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V]IK: 378.1(045): 504+373:033

CYYACHI ITPOBAEMH CTBOPEHHSA
TA YOOCKOHAAEHHS HAYKOBHX IITKIA
B 'AAY3I EKOAOTII TA
ITPHPOOJOKOPHCTYBAHHS

O.1. bouaap, O.A. MaumikoB
JlepxaBHa eKOJIOTI4HA aKaJAeMis MiCISIIUTUIOMHOI OCBITH Ta YIIPaBIiHHS,

ByJ1. Mutpomnonurta Bacwis Jlunkiscskoro, 35, 03035, m. Kuis,
dei2005@ukr.net

Po3risiHyTI cy4acHi aclieKTH CTBOPEHHS HayKOBMX ILKIJI y raiys3i eKoJIOTii Ta PUPOJIOKOpHUC-
TyBaHHS. Bu3HaueHl npobieMu yHOCKOHAICHHS CUCTEMH MiIrOTOBKY (haxiBLiB B raiy3i eKoyorii
Ta MPUPOJOKOPUCTYBAHHS B YMOBAX iHTErpamii BITYU3HIHOI CUCTEMH BHIIOI OCBITH y €BpOIICH-
ChKHI OCBITHIiH npocTip. Bu3HaueHl HaNpsIMU yIOCKOHAJICHHSI HAYKOBUX €KOJIOMYHUX IIKIJ B Ha-
BYAJIbHO-HAYKOBHX 3aKJajaX. 3alpoIloOHOBaHO GopMalti3allifo HayKOBUX 3HaHb, 10 MOXKYTb OyTH
pe3yibpTaTaMi pyHAaMEHTATBPHUX Ta TMPUKIATHUAX AOCIIIKEHb y Taly3i eKoJoriyHux Hayk. Ha-
naHo GopMH MOXKIIMBUX HayKOBHX PEe3yJIbTATiB y rajay3i eKOJOriuHHX HayK. Po3risiHyTl npobie-
MHI IIMTaHHA IyOJiKaniii HAyKOBHX EKOJIOTTYHUX IOCII/DKEHb Ta pe3ynbTariB. CdopmymboBanl
HAaIpsIMA CHCTEMHOT'O YIOCKOHAJICHHS HayKOBHUX EKOJNOTIYHHX IIKiN. Knwouosi cioea: HayKkoBa
IIKOJIA, EKOJIOTis, TPUPOIOKOPUCTYBAHHS, HAYKOBI 3HAHHS Ta PE3yJIbTATH.

CoBpemeHHbIe IPO0JIEMBbI CO3JaHHS TA YCOBEPIICHCTBOBAHMSA HAay4YHBIX LIKO0J B 00s1ac-
TH 3KOJIOTHU U MpHupoaonos3oBanus. A.M.bornaps, O.A.MamxkoB. PaccMoTpeHsl coBpeMeH-
HBIE aCTEKThl CO3IaHMs HAyYHBIX HIKOJ B OONACTH KOJOTHM M MpHpoaonoib3oBanus. Onpene-
JICHBI IPOOJIEMBI COBEPIICHCTBOBAHUS CHCTEMBI ITOJJTOTOBKHU CIICIIMAIICTOB B 00JIACTH AKOJIOTHU
U TIPUPOJONONIE30BAHMS B YCIOBHUSIX MHTETPAIN OTEYECTBEHHONW CHCTEMBI BBICHIETO 0Opa3oBa-
HHS B eBporIeiickoe oOpa3oBaTeNnbHOE MPOCTPAHCTBO. BhIneneHbl HampaBiIeHHs COBEPIIECHCTBO-
BaHMSI HAyYHBIX SKOJOTHMYCCKHMX IIKOJI B y4eOHO-HAay4HBIX 3aBefeHMsX. IIpemmoxkeHa dopma-
JM3aIys HAY9IHBIX 3HAHHH, KOTOPBIE MOTYT OBITH pe3ysibTaTaMi (yHAAMEHTAIBHBIX U MPUKIAI-
HBIX MCCIIEJOBAaHUH B 00nacTu sKonorudeckux Hayk. IIpuBenens! GopMbl BOSMOXKHBIX HAayYHBIX
pEe3yJIbTaTOB B OOJIACTH HKOJOTHIECKUX HayK. PaccMOTpeHs! IpobIeMHbIe BOIIPOCH! My OIHKaIHit
HAaYYHBIX 9KOJOTHUECKUX HCCIEHOBAHHN M pe3ynbraToB. CHopMyIHpOBaHBI HANPABICHHS CHC-
TEMHOTO COBEPIIEHCTBOBAHHS HAYYHBIX 3KOJOTHUECKUX LIKON. Kiiouegbie croéa: HaydHasl IIKO-
J1a, SKOJIOTUs, IPUPOIOINIOIb30BaHUE, HAYUHbIC 3HAHUS U PE3yIbTaThl.

Modern problems of establishing and usovershenstvovanyya nauchnsth schools in the field of
ecology and nature. A.Y.Bondar, O.A.Mashkov. Article examines the modern aspects of the schools
in the field of ecology and environmental management. Identify problems improving training of spe-
cialists in the field of ecology and environmental integration in the national higher education system in
the European educational space. We offer directions for improvement of environmental science schools
in educational and research institutions. A formalization of scientific knowledge, which may be the re-
sults of basic and applied research in the field of environmental sciences. Courtesy of possible forms of
scientific results in the field of environmental sciences. Consider issues of publications of scientific re-
search and environmental outcomes. Formulated directions systematic improvement of environmental
science schools. Keywords: scientific school, the environment, natural resources, scientific knowledge
and results.
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CTBOpEeHHSI HAYKOBHX HIKiJI B
rajay3si ekoJiorii Ta
NMPUPOTOKOPHCTYBAHHSA

Hebaiinyxicte mo 3emui, ii Hazap,
aTMOC(EpHOTO TMOBITPS, BOJHUX Ta iH-
IIMX TPUPOJTHHUX PECYpCiB, 30Kpema,
OPUPOTHUX PECYPCIiB  KOHTHHCHTAIb-
HOTO MIENb(]y, BUKIIOYAIOYH MOPCHKY
€KOHOMIYHY 30HY, 3YMOBIIIOE€ HEOOXif-
HICTh CTBOPEHHS HAayKOBHX IIKLI B Tra-
ITy31 €KOJIOTi1 Ta MPUPOJTOKOPUCTYBAHHS
Ykpainu.

Ha croromni B YkpaiHi HasiBHI 03HAKU
III00ATHLHOT EKOJIOTTYHOI KPH3H: BUCOKUI
piBeHb pO30paHoCTi 3eMelb (Omm3bko 60
BizicoTkiB npotu 30 B €Bpori), HU3bKI Pi-
BHI Jicucrocti (6mm3pko 15 1 27 B €B-
pori), BKpail HU3bKa YacTKa 3alOBiTHIX
TepuTOpiil (OMM3bKO 5 BinCOTKIB Ta 15).
[TpomucnoBi Bukuau B atmocdepy Ykpa-
THM csATar0Th Maibke 11 MITH T, IIO CTaHO-
BUTh 20-25 BIICOTKIB CyMapHOro BUKUIY
o kpainax CH/I.

CraH npupoJHUX JIAHAMAPTIB JIUIIE
4acTKOBO BiJNoOBijae Kputepisim Beees-
POICHCHKOI EKOJOTiyHOT Mepexi. 3a-
OpynHeHicTh atMocepu B YKpaiHi
BTpHUiI OUIbINA, HIXK Yy CEpEAHBOMY IO
€BpONeEHCchbKUX KpaiHax. 3a KiJIbKICTIO
BiIXOLIB y IepepaxyHKy Ha 1 kM TepH-
Topii YkpaiHa y 6 pa3iB TepeBUILYE
aHanoriyaui nokazHuk CIIA Ta BTpuyi
— nepxas €C. KinpkicTe umcToi BOIU
Ha onxHoro >xutens B 10 pasiB MeHmIa
CEPEeIHbOEBPOIEHCHKIX MOKA3HUKIB (32
piBHeM Bozjo3abesnedeHHs YKpaiHa 1mo-
ciziae oJlHe 3 OCTaHHIX MICIlb cepel Kpa-
{H €BpoIH, a 32 BOJOEMHICTIO BaJOBOTO
BHYTPIIIIHEOTO TMPOAYKTY MEPEBHIIYE
CEPEIHBOEBPOTICHCHKI TTOKa3HUKHU Y Ki-
JIbKa pasiB).

3aranoM npupoaHi pecypcH YKpaiHu
3a3HAIOTh MAacIITaOHOTO TEXHOTCHHOTO

IPECHHTY 1 HaOyBaIOTh CTAaTyCy HEBiTHO-
BHHX. BomHO9ac MiHepalbHO-CHPOBHHHA
0aza YKpaiHu Ma€ BUCOKHUH €KOHOMIYHHIHA
MOTEHIlia Ta 3HAYHI 3amacd KOPUCHHUX
KonanyH. bim3pko 60 BiACOTKIB OpHHX
3eMeNb CTAaHOBITH VHIKaJbHI MacHBU
YOPHO3eMIB, 35 BiICOTKIB €BPOIEHCHKOTO
010pI3HOMAHITTS MPHIIAJIA€ HA TEPUTOPIFO
VYkpainun (pu oMy VYKpaiHa 3aimae
MeHIIe 6 BiJICOTKIB IwIOmli €Bponw).
VYkpaina 3 yHIKaJbHUMH Uit €BpOMH MO-
TY)XKHIMH BOJHUMH cucTeMamu JlHimpa,
Huictpa, Hynato, IliBnenHoro byry,
CIIPOMOXHA 3a0€3MEUUTH BUCOKHI pi-
BEHb COIIATbHO-SKOHOMIYHOTO PO3BUTKY
JIep’kaBH, KOHKYPEHTOCIIPOMOXKHICTh Bi-
TYM3HSIHOTO TOBAPOBHPOOHMKA, MaTepia-
JbHE Ta JyXOBHE 30aradeHHs KO>KHOTO
rpOMa/ITHAHA.

3a KoHctutyuiero YKpaiHu ®KHUTTSA i
3/I0pPOB'SL JIIOAWHA BU3HAHO HAWBUIIIOIO
COLIAJIbHOK LiHHIcTIO. Ha BUKOHAHHSA
COLiaJbHUX  MOporpaMm  CYCHiJIbCTBa
CIPSIMOBAHO:

* PO3BUTOK JIFOJICHKOTO ITOTEHITIATY;

* epeKTUBHI 3aX0JU MO0 3aXHUIIe-
HOCTI JOBKIJIJIS;

* palioHaJbHE 1 SKICHE BUKOPHC-
TaHHS IPUPOIHUX PECYPCIB;

* 3a0e3neueHHs CTabiIbHO BUCOKOTO
pPiBHS CGKOHOMIKM Ta TIiJBUIICHHS 3a-
HHATOCTI HACCIICHHS;

* po30y/1I0Ba OCBITHBOI MEPEXi 1 CH-
CTEMH HAyKOBUX 3HAHB;

* BXO/DKEHHA YKpaiHU 10 €BPOIEH-
CBKOT CIIJIBHOTH.

B ymoBax 30amaHCOBaHOTO pPO3BU-
TKY CYCHUIBCTBA MOTPEOYIOTh 3MIiHH
CyCHiJIbHA CBIJIOMICTh, OCBiTa Ta BUXO-
BaHHS JIIOJIEH.

OcBiTa U1 CTANOrO PO3BUTKY Ma€ 3a
MeTy (popMyBaHHS CBITOTTISITY, IO Oazy-
€ThCA Ha TPUHIMIAX CTAJIOT0 PO3BHTKY,
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CHCTEMATH3aIlII0 Ta 3aCBOEHHS iH(opMa-
1ii 3 IUTaHb CTAIOrO PO3BUTKY.

OCBITHS KOMIIOHEHTa CTaJloro po3-
BUTKY JIIOACTBAa THependadae y3ro-
JUKEHHSI €KOHOMIYHUX, €KOJIOTIYHUX Ta
COIL[IaJIbHUX YMHHHUKIB, 1[0 HATOJIOMICHO
Ha BcecBiTHIX koH(pepeHtisx «[lnaHera
Semis» (1992 p.) ta B Pio-ne-Kaneiipo
(2012 p.).

OaHMM 13 BaXXJIMBHUX 3aBJaHb Opra-
HIB BUKOHABYOI BIIaJK YKpaiHu, HAYKO-
BUX YCTAaHOB I HAaBYAIBHUX 3aKJIAMIB €
OOIPYHTYBaHHSI Ta TOT'OJKCHHS HOpMa-
TUBHUX JOKYMEHTIB 3 THUTaHb 30epe-
JKCHHSI Ta OXOPOHH MOBKULISA, IPOBE-
JIEHHS BIAIIOBIJHUX JOCIIIKEHD Ta IIij-
TOTOBKH HAyKOBHX 1 HAyKOBO-IIEAarori-
YHUX KaJpiB mpodeciiHoro npodisro,
KU MOXXHA MO3HAYUTH E€IUHUM TEp-
MmiHoM “Exomoris”.

VY 4uHHOMY MEpestiKy creriaibHOC-
Tei, 3a SIKUMU 3aXUIIAIOTHCS TUCEPTALil
Ha 3700yTTS HAyKOBUX CTYICHIB KaH-
IHaTa i JOKTopa HayK, MPHCBOIOIOTHCS
HAYKOBI CTYIIEHI Ta BUEHI 3BaHHS, Taka
rpyna chemiagsHocTed BiacyTHs. [lo
CIEIaTbHOCTEH MIPUPOIOOXOPOHHOL
npoOJieMaTUKU BiTHECEHO NPUPOJHUYI
HAyKH, MEHEDKMEHT 1 aaMiHICTpy-
BaHHs, OyIIBHHIITBO 1 apXiTeKTypa, 0io-
TexXHOJOTiA Tomo. lle mpu3BOmUTH IO
PO3IIOPOIIEHHST 3YCHJIb, 3HMXKCHHS Pi-
BHA €(EeKTHBHOCTI HAayKOBHX JOCIIi-
JDKEHb Ta OCBITHBOI MIiSJIBHOCTI €KOJO-
TiYHOTO cHpsMyBaHHS. JOCITimKCHHS
MoKaszayi, 1o cyd4acHi craHgapta bo-
JIOHCBKOTO TIPOIECY Yy Taiy3i MiAToTO-
BKU KaJ[PiB €KOJIOTIYHOTO CIIPSIMYBaHHS
HE 3aBXIU JIOTPUMYIOTHCSI y CBITOBIH
npaktuii (CLIA, Himeuuynna, ®@paniiis,
BenukoOpuranis, AnoHis).

Ha nam nornsg, norpedye 3MiH ic-
Hyrounit «[lepenik cnemianbHOCTEH, 3a
SIKIMU TIPOBOJISTHCS 3aXHCT AUCEPTALii
Ha 3700yTTS HAyKOBUX CTYICHIB KaH-

IuaaTa i TOKTopa HayK, HMPUCYIKCHHS
HAYKOBHX CTYICHIB i IIPHUCBOEHHS BYe-
HUX 3BaHbY», MOXIIUBE BBEICHHSI HOBHX
CIEIIaTIbHOCTEH 3 EKOJIOTIYHHMX HAIps-
MiB. BBaxkaeMo, MO0 KpiM iCHYHOUYHX
cnemiansHOcTe# 03.00.16-exomnoris (6i-
OJIOTIYHI, CIbCHKOTOCIIONAPCHKi, METH-
yHi Hayku) Ta 21.06.01-ekonoriuHa
Oesreka (XiMiYHI, T€OJIOTIYHI, TEXHIYHI
HAyKH) JOIIBHO BBECTH HOBiI HAyKOBi
CHeLiagbHOCTI:

- EKOJOriuHUil MOHITOPHHI, O0XO-
pOHa MPUPOAHUX pecypciB (XimiuHi, Oi-
OJIOTIYHI, TEONOTiYHI, TEXHIYHI, I'€Oor-
padiuHi, BIHCEKOBI HAyKH);

- 3anoBifgHa crpaBa (XiMivHi, 6ioso-
rivHI, €KOHOMIYHi, reorpadivHi, Bere-
pUHApHI HAYKH);

- ExoHOMiKa TpPUPOJOKOPUCTYBAHHS
Ta OXOPOHA HABKOJMIIHBOTO CEPEIOBHIIA
(reorpadivHi, CKOHOMIYHI HAYKH);

- Exomnomitonoria  (¢dimocodcbki,
IOPUJIMYHI, COIOJNIOTIYHI, TONITHYHI
HaYKH, Iep>KaBHE YIIPABIIHHSA);

- Hanoexomnorist (¢pisuxo-maremaTu-
YHi, 010JIOT14HI, TEXHIYHI HAYKH);

- IcTopis ekosorii Ta MPUPOIOKOPH-
cTyBaHHs (icTopuuHi, ¢inocodebki, re-
orpacdidHi HAyKm».

besymoBHO, 1Ie IOTpeOye po3poOKH
HOBHX IMACMOPTIB BiMOBITHUX SKOJIOTI-
YHUX HayKOBUX CIEIiaIbHOCTEH 1 3aiTy-
YeHHS Pi3HUX (HaxiBIliB 0 KOPETYBaHHS
MepeNiKy HayKOBUX CIICIIaIbHOCTEH 3
ypaxyBaHHSIM CYYacHHX EKOJOT1YHHX
BUKITUKIB BCECBITY.

Ili cmemiagbHOCTI MOXKHA 3BECTH [0
ONIHIET TPyNU CrHeIiabHOCTEH, HamnpH-
xian, «Exomoris» abo «Ekosoriudi Ha-
yku» B «llepeniky criemiatbHOCTEW», 3a
SIKAMH TIPOBOJSATBCS 3aXHCT JHCEPTALlii
Ha 37100yTTd HAyKOBHUX CTYIICHIB KaH/U-
JaTa i IOKTopa HayK, IPHCYKEHHS Hay-
KOBUX CTYIICHIB Ta MPUCBOEHHS BYCHUX
3BaHb». KoopauHaIio AisUTBHOCTI 3 TMO-
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MIEPEIHBOTO OMPAIIOBAHHS MPOEKTIB ITa-
CIIOPTIB CIELiaNnbHOCTeH i€l rpynu Mo-
JKHa TOKJIAacTH Ha Jlep)KaBHY akajeMiro
MICISITUIIIOMHOI  OCBITH Ta YIPaBIiHHS
Minnpupoay YKpaiHu, a 0oCcTaTodHe pi-
IICHHS — Ha MiHICTEpCTBO OCBITH 1 HAYKH
VYkpainu.

SIk 3acBiUMB MPOBEACHUN aHANI3, Y
pO3B’si3aHHI NHTaHb EKOJOTTYHOI OCBITH
MPAKTAYHO 3alliKaBJIeHi 1HII EHTpabHI
OpraHd BHWKOHABYOI BIaad YKpaiHu i
MOXKHA PO3paxXOBYBAaTH Ha iXHIO MiATPH-
MKY.

TepMiH ,,HayKOBa IIKoJNA”, SIKUH ic-
HY€ 3 aHTUYHUX YaciB, HUHI MOXHA PO-
3MIAAATH K 3arajibHUN 1HTETrpyounit
TEpMiH, kUi 00’eHye (axiBiiB 3 Qy-
HIAMEHTANBHUX 1 NPUKIATHAX HAayKO-
BUX Ta HAyKOBO-TEXHIYHHUX JOCIHi-
JoKeHb. [lpakTuka CBiAUUTH, IO J00a
BY3bKOI cremianizaiii i By3bKuX (axis-
LiB 3aKIHYYETbCS, HACTAE€ YAac CHCTEM-
HUX 3HaHb 1 3MiHHU HOTJSAIB HA hopmy-
BaHHJ Ta ICHYBaHHS HAYKOBHX IIKLI.
Taki MIKONK BCTAHOBJIIOBATHMYTH KOH-
KPETHI yMOBH JAJIsI HAYKOBIIB, 31100yBa-
YiB HAyKOBUX CTYIEHIB, MOCTIHHO ca-
MOKOHTPOJIIOBATUMYTh aTECTAIliI0 HAy-
KOBUX KaJIpiB.

IIpobjemu y1ocKkoHaTeHHSA
CHCTeMH MiAroTOBKH (paxiBuiB

y rajysi exoJsorii Ta
NPUPOIOKOPUCTYBAHHS B
yMoBax iHTerpauii BiTYn3HaHoi
CHCTeMH BHILOI OCBITH y
€BponeiicbKUil OCBITHIN MpocTip

CyuacHuil eram pO3BUTKY YKpaiHu
BU3HAYMB HOBI IMIIXOIM JI0 BUPILICHHS il
npoOJieM IOJ0 €BPOATIAHTUYHOI 1HTEr-
parii Ta cTajuoro po3BUTKY CYCITLUTHCTBA.

CyTTEBHM HEPETBOPEHHSM IIiIsrae
CHUCTEeMa EKOJIOT1YHOI OCBITH Yy Hamps-
Max i omnTuMizamii, yZOCKOHAJCHHS

¢opM 1 3micTy miaroToBku (axipiiB y
rajxysi eKoJiorii Ta NPUPOIOKOPUCTY-
BaHHS, MiJICWICHHS MPaKTHYHOI Crps-
MOBAHOCTI HaBYaHHS, BIOCKOHAJICHHS
€KOCHCTEeMHOI miAroroBku. Cucrema
€KOJIOT1YHOI OCBITH YKpaiHu iHTerpo-
BaHa Yy 3arajJbHOJICPKABHY CHCTEMY
OCBITH 1 € 11 HEBiA €MHOIO CKJIALOBOIO.
Tomy mpobGnemu iHTerpamii BITYU3HS-
HOi CHCTEMH BHIIOi OCBITH y €BpONCH-
CbKHH OCBITHIH MPOCTIp € mpodieMamMu
1 OCBITH €KOJIOT1YHO]I.

IcHy€e TpHu OCHOBHI TpynH (aKTOpiB,
Skl BU3HAYAIOTh HEOOXIJHICTH ajamnTa-
ii CUCTEMH €KOJIOTIYHOI OCBITH 0 Ka-
PAMHAJIBHUX 3MiH, IO BiOYBAarOTHCA B
CUCTEMI BUIIOT OCBITH YKpaiHu.

1. @akmopu, nos’si3ami 3 6X00HCeH-
Ham Ykpainu 6 esponeiicokuti 0c8imuiu
npocmip i 6i0NOGIOHOK MOOEPHIZAYIEID
0eparcasHoi cucmemu 8UOI 0Cc8imu.

OcHOBHI TIpoOJieMH ajanTarii CHc-
TEMHU €KOJIOTYHOT OCBITH:

- mepexiJ BiJl YOTHPHPIBHEBOI CHC-
TEMU BHIIOI OCBITH JI0 IBOPiBHEBOT (0e3
ypaxyBaHHS B IIbOMY KOHTEKCTI Tpe-
THOT'O PIBHS — JIOKTOPAHTYPH);

- po3po0OKa HOBHX CTaHAAPTIB BHUIIOT
OCBITH, sIKi 32 YMOB JIBOpPiBHEBOI CHC-
TEMH BHUIIOI OCBITH 3abe3meuyyBanu O
BHKOHAHHS HEOOXITHHMX KBaJi(ikarii-
HUX BHMOT JI0 BUITYCKHHKIB;

- 3aTPOBAKCHHS Ta YAOCKOHAJICHHS
KpPEAUTHO-MOIYJIbHOI CUCTeMHU (Kpemu-
tiB ECTS), BignoBigHa ajganTariisi Ha-
BUYAILHUX IUIAHIB MiArOTOBKU (haxiBIIiB
y Tajy3i eKOJIOTii Ta MPUPOJTOKOPUCTY-
BaHHS;

- PO3BUTOK CHCTEMH 3a0€3MeUCHHS
Ta KOHTPOJIFO SKOCTI BUIIOT OCBITH.

2. @axmopu, nog’s3ami 3 peaniza-
yicro Cmpamezii [lepoicagnoi exonoziu-
Hoi nonimuxku Ykpainu Ha nepiod 00
2020 poxy ma onmumizayieio cucmemu
€K0JI02TUHOT 0C8IMU.
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OcHOBHI TipoOJeMH ajarTarii cuc-
TEMH €KOJIOT14HO{ OCBITH:

- 30epekeHHs 1 301IBIICHHST HAYKO-
BUX IIKLT, MOKpPAIICHHS HaBYaJIbHO-JTA-
OoparopHoi 0a3u 3 MIATOTOBKU (haxiB-
[iB y Tally3l eKOJIOTii Ta MPUPOJIOKOPH-
CTYBaHHS 32 BIAMOBIIHUMHU HampsMaMu
(crenianbHOCTSIMH, CIEiaNi3allisiMK);

- ONTUMI3ALlis TEepeNiKy CrelianbHOC-
Teil (cnerianizanii) miaroToBku (axibiiB
y Taly3i €KOJOrii Ta MPUPOJOKOPUCTY-
BaHHS, CKOJIOTIYHUX CIICIabHOCTEH, X
MOE/THAHHS, CKOPOYEHHS Ta MOXKIIMBE
BBEJICHHS HOBHUX, SIKi OLJIBIII TIOBHO BiJIIO-
Bijgamu 6 BuMoram Crparerii Jlep:xaBHoi
EKOJIOTIYHOI IIOJITHKY YKpaiHK Ha 1epiof
10 2020 poky;

- IHTerpalis eKOJOT1YHOI MiSIBHOCTI
HAaBYAJBHUX 3aKJIaJiB, HAyKOBO-IIOCITi-
JTHUX YCTaHOB Ta HABYAJIbHHUX LEHTPIB i
30CepeDKEHHs] B HHUX IMIATOTOBKH Ta
NepemniAroToBKy (axiBLiB y ramysi eko-
Jorii Ta MPUPOLOKOPUCTYBAHHS PI3HUX
piBHIB, MIJArOTOBKM HAyKOBHX 1 Hay-
KOBO-TIEJAroTiYHMX MpaliBHUKIB, MpPO-
BEJICHHS MPHUKJIATHUX HAYKOBUX JOCIi-
JUKEHB TOIIO.

3. @axmopu, nog’sazani 3 Hamipamu
Yxpainu wooo esponeiicvroi inmeepa-
yii, eupiwenHs npobrem O0CACHEHHs.
83aemocymicHocmi Ykpainu 3 iHwumu
Kpainamu i, 8i0N0GIOHO, HAOIUNCEHHS
cucmem nideomosku ¢haxiseyie y eanysi
eKo102ii ma npupoOOKOPUCIY 8AHHSL.

OcHOBHI TIpoOJieMH ajanTarii CHC-
TEMU €KOJIOT14HOI OCBITH:

- BUBUYCHHS Ta BIPOBA/HKCHHS B Ha-
BUYAJIbHUI TIpoliec HOBUX (DiHAHCOBO-
E€KOHOMIYHHX Ta PETYJSITOPHUX MEXaHi-
3MIB peaizamii eKOJIOTIYHOI TOJITHKH
Ta HOBOI CHCTEMH E€KOJIOTIYHOTO MOHi-
TOPHHTY;

- BIOCKOHAJICHHS €KOJIOTIYHOTO ay-
IUTYy, EKOJIOTIYHOi IacmopTH3amii Ta
€KOJIOTIYHOTO CTPaxyBaHHsS, €KOJIOTiy-

HOT cTaHmaprtu3aiii, ceprudikarii Ta
MapKyBaHHS;

- BUBYCHHS Oprasizauii Ta BIIpOBa-
IDKEHHS «3€JICHUX» 3aKyIIiBeb;

- BUBUCHHS Ta BIIPOBAKCHHS METO-
JIMK, TEXHOJIOTi Ta mpoueayp 30epe-
JKEHHsI ~ OIOpI3HOMAHITTS,  PO3BUTKY
MPUPOTHO-3aNOBITHAX TEPUTOPIH, «3e-
JICHOTO» TyPHU3MY;

- TPIOPUTETHUIN PO3BHUTOK CHCTEMHU
MiTOTOBKH (DaxiBIiB JUIS IHTETPOBAHUX
CHCTEM JHCTAHLIHHOTO 30HIyBaHHSI
3emiti, PagiOCICKTPOHHOTO CIOCTepe-
JKCHHS, 3B 53Ky Ta aBTOMAaTH30BAaHHUX
CUCTEM YMpaBIiHHA NPU BUpIILIEHH] 3a-
BJIaHb €KOJIOTIYHOTO MOHITOPHHTY, MO-
HITOPHUHTY IIPUPOIHOTO CEPEIOBHINA;

- aKTUBHE BIIPOBA/DKCHHS B HaBYa-
JIEHUH TIpoIlec KOMIUIEKCHOTO iMiTalliid-
HOTO MOJICIOBAHHSI CHCTEM HaBKOJIUIII-
HBOT'O TPHPOIAHOTO CepenoBUINa (IOBi-
Tpsl, 3€MJIs, BOJHI pecypcH, 00’ €KTH To-
CIIOJIApIOBAHHS, TEXHOTEHHI 00’ €KTH,
3aMOBIJHUKK TOIIO) Ta MPUAHATTS Bifl-
MOBIIHUX YNPABIiHCHKUX pillleHb Ha
BCiX PIBHSIX — JAEP)KaBHOMY, pEeTiOHaJIb-
HOMY, TaIy3¢BOMY, MiCIIEBOMY.

JIOWIJIBHO TOCTIMHO TMiABHUIIYBaTH
KBaTi(iKalilo  HAyKOBO-IEAaroridHUX
MPAaIiBHUKIB 3 HOBITHIX (OpM Opradi-
3amii HaB4ajgbpHOTO Tpouecy. Ilpu mpo-
My HeoOximHo 3a0e3medyBaTH MO-
CWJICHHS POJIi cCaMOCTilHOT poOoTH CTY-
JCHTIB, Y T.4. IJIIXOM PO3BHUTKY CIICKT-
POHHHUX KYypCIB i €JIEMEHTIB TEXHOJIOTIi
JUCTAHIIHHOTO HABYaHHS, CYYaCHHX
3ac00iB JIarHOCTUKHA Ta OLIHKU IOCST-
HEHb CTYACHTIB, HIMPOKOTO BHUKOPHC-
TaHHs [HTEpHETYy B HABYAILHOMY IIPO-
meci Touio.

HactymHa HaBYanbHO-HAyKOBa IMPO-
OyeMa B rayrysi eKoJIorii Ta IpUpOIOKO-
PUCTYBaHHS - AaKTHUBI3allil BIPOBa-
JOKCHHS  1H(opMaIiiHO-KOMYHIKaI[iHi-
HHUX TEXHOJIOTii Ta (opMyBaHHS iH(O-
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pMaIiifHo1 KyJIbTypH Yepe3 HOBi (opMu
oprasizauii HaBYalIbHUX 3aHITh, HApPO-
IIyBaHHS MEPEXKi OOUYMCIIOBAJIBHOI Te-
XHIKM Ta MPOrpaMHOro 3a0e3redeHHs,
PO3pOOIICHHST 1 BIPOBAHKEHHS HOBOTO
HOKOJIIHHS TIJIPYYHUKIB, HaBYAIBHUX
MOCiOHUKIB Ta 3acO0IB HaBYaHHS, Y TO-
My YHCII B EICKTPOHHOMY BUIJISI;
CTBOPEHHSI YMOB JUIsl 1HJIMBiAyami3artii
npolecy HaBYaHHA Ta e(eKTHBHOI ca-
MOCTIHHOT pobotu CTYJICHTIB,
000B’SI3KOBE CTBOPEHHS Ta BUKOPHC-
TaHHS y BHUIIMX HABYAIBHUX 3aKIajax
TEJICKOMYHIKAIIIHHAX MEPEK.

JOWinpHO  peryasipHO  HPOBOJUTH
KOHKYPCH Ha Kpallli eJIeKTPOHHI 3ac00u
€KOJIOTIYHOTO HaBYaHHS, IHTEPAKTHBHI
METOJIUYHI KOMITJIEKCH, €JICKTPOHHI TIi-
JNPYYHHUKH, CAaUTH HABYATBHUX 3aKJIaJIiB
tomo. Jly)ke BaXIMBO 3a0€3MEUUTH
MICUXOJIOTO-UIAKTHYHY aJaNTaIliio Ha-
YKOBO-TIEIarOTiYHUX TPAIIBHUKIB JI0
npolecy mnepedymaoBH CUCTEMH EKOJIO-
TIYHOT OCBITM B KOHTEKCTI 11 TrapMOHi-
3amii 3 MOZEJUII0, 3alpPOMOHOBAHOI0 B
SAKOCTI 3arajbHOEBPONCHCHKOI, Yy T.U.
[UIIXOM TiIBHINCHHS KBaui(ikamii Ha-
YKOBO-TIEIarOTiYHUX MpaliBHUKIB 3 HO-
BiTHIX (popM oprasizailii Ta IPOBEICHHS
HaBYAIBHOTO MpOIecy. 3 I€I0 METOI0
CNiJT TepeadaYuTH OpraHizallilo ITigBH-
HICHHs KBasidikallii HayKoBO-Ieaarori-
YHUX TpalliBHUKIB Ha Kypcax 3a CIielli-
ANBHOIO TporpaMoro B Jlep)kaBHil eKo-
JIOTIYHIA  akajmeMil  MICISAUIIIOMHOL
OCBITH Ta YNpPaBIiHHA, a MOXIHUBO i
0e3rmocepeJHhO y BHIINX HAaBYAIBHUX
3aKianax.

T'os10BHE Ha CHOrOJHI — OJHOYACHO
3MiHIOBaTH (ig0cOodir0  EeKOJIOTIYHOTO
HABYaHHS Ta BUKJAJaHHS, TOOTO mepe-
XOIUTH B TEXHOJIOrII BUKIAJAHHS 10
TEXHOJIOTii HaBUYAHHS Ta BUKOPHUCTAHHS
MEIarOTIYHAX TEXHOIIOTIH, CIpsIMOBa-
HUX Ha 330XO0YCHHS CTYJCHTIB JI0 CaMO-

CTIfHOTO HAOYTTA EKOJOTIYHUX 3HAHb
Ta €KOJIOTIYHOTO CIIOCO0Y KUTTS.

IIpodjeMu y10cKoOHAICHHSA
HAYKOBMX eKOJIOTIYHUX HIKIJI Y
HaBYAJbHO-HAYKOBHX 3aKJIAJaX

OcHOBHOIO poOoOTOIO 3100yBava Ha-
YKOBOT'O CTYIICHS Ha Kadenpax € JeKIii,
MPaKTH4Hi 1 1abopaTopHi podoTH, aie,
Ha BiAMIHY BiX CIiBpOOITHMKA HayKoO-
BHX J1Ja00paTOpil, BiH HE 3aBXKIU MOXKE
3HalTH 4ac, o0 MpamoBaTH HAM IUCE-
prauiero. Tomy 6e3 acmipaHTypu 1 JT0K-
TOPAHTYPH MiATOTYBaTH JTUCEPTAIiiHY
poboTy HaaTo Baxkko. OMHAK SKIIO TPU
POKH acmipaHTypH (CHOTOJHI po3risiia-
€ThCA MUTAHHA 1OI0 301IBLIEHHS L[HO-
ro TepMiHy 110 4 POKIB) IlIe MOXXHA BBa-
AT JIOCTaTHIM CTPOKOM JJIsl HAIlH-
CaHHs KaHIUAATChKOI JucepTamii, TO
TPU POKH JOKTOPAaHTYpH — [I¢ HOHCEHC.
Tomy IIsi 3aJIOBOJICHHSI HHHIIIIHIX BH-
MOT' IOKTOPaHTy HEOOXITHO APYKyBaTH
HE MEHIIIE CEMHU CTaTel B ()aXxOBHX BH-
JAHHSX, KOIH 1€ MPAaKTUIHO IyKE BaxK-
ko. [ 3amoOiraHHs ILOTO ITOBMHHI
OyTH 3MIHEHI WiIXOMU 10 HAYKOBHUX
MK 3a 3pa3koM Ta MOJIOHICTIO [0
HaWOUIBII YCHIIIHUX y HayKOBO-OCBIT-
HbOMY 1 iHHOBaI[ifHOMY BiJIHOIICHHI
KL y TIpoBiAHUX Kpainax. Ha ceoro-
nui e CIIA, BenukoOpuranis. Jlo pe-
4i, BenukoOpuTaHis B MUHYJIOMY POIL
puniepeamwia CIIA 3a KibKiCTIO 3apee-
CTPOBAaHUX BIKPUTTIB Ta BUHAXO/IIB Ha
OJTHOTO HAYKOBOTO CIiBPOOITHHUKA. 3pO-
3yM1iJI0, 1110 BOHH 0arato B 4OMY BiJpi3-
HSIOTHCS BiJl YKpaiHH 010 OpraHi3ailii
Hayku 1 ocBiTH. OHAaK B HalIii KpaiHi,
sKa TIOKITIoYmIacs 1o boioHceKoro
MpoIlecy, Ha Hall MOTJISA, TOUIBHO Bi-
JITBOPIOBATH AHII0-aMEPUKAHCHKY
CXeMy HAayKOBHUX IIKiJ, 1 IPyHTYBaTHCS
Ha JIOBipi JI0O HAyKOBOI CHUIBHOTH Ta il

10



ExoJoriuni Hayku

| HAYKOBO-TIPAKTUYHMM XKYPHAA

BMiHHI 70 camooprasdizamii. /lo ymio-
CKOHAJIEHHsI AsTbHOCTI HAYKOBHX LK1
JOIUIBHO 3amydaTH (axiBoiB MiHicTep-
CTBa OCBITH 1 HAYKH, MOJIO/II Ta CIIOPTY
VYkpainu (/lemapraMmeHT arectanii Kaji-
piB).

Jlauknu B cucremi  arecrauii
00’eTHaHI B €TUHOMY KOHBEEpI, edek-
TUBHICTh POOOTH SKOTO BHMArae y3ro-
JDKEHOCTI i MDK JjlaHkamu. ToOTo B
TaKUX BHIAIKaX CIIJ KepyBaTHCS €IH-
HUMH JJIs1 BCiX cdep MpUpoad i cycmi-
JIbCTBA TIIOOATBHUMU 3aKOHAMH. [H-
aKIie BUHHUKAIOUI TPOTHPIvUs (JHUCKO-
M(pOPTH) KUTTS CYCHINbCTBA YU OY[Ib-
AKOi MOTO AUISHKK He Moriu O peaizo-
ByBaTUCs. TOMy 3aKOHH, 3a SKUMHU Y-
HKIJIOHY€ OKpeMa HayKoBa IIKONa, He
MOBUHHI MPOTUMIISITH 3aKOHaM (DyHKIi-
OHYBaHHS (HAyKOBHM HalpsMaMm) Ha-
BYaJbHO-HAYKOBOI YCTaHOBH.

Ili 3akoHM MOXXHA TIi3HABaTH Ha
NPUKIAAl B3aEMOJII MK KIITHHAMH
JKUBOTO OpraHi3My: KHTTE3IATHICTh 1
(yHKIIOHANbHA CTIMKICTH XHBOTO Op-
ra”i3My BHU3HAYaIOTHCSA THM, IO KOXKHA
KIIITMHA TIpaIoe He Ha cebe, a Ha Bech
OpraHi3M, TO MIATPUMYIOYM HOTrO €1-
Hicth. ToMmMy 1 Bim opraHi3my BOHa
OTpPUMY€ aJeKBaTHY HiATPUMKY. SIKIIO
OJlHA KJIITUHA YM TPyMa KIITHH BiJMOB-
JSIETBCS TPAIFOBATH HA BECh OPraHi3M,
YTBOPIOETHCSL paKoBa MyXJIuHA. B iH-
MIAX BHIAAKAX (HAMPHKIAJI, 3aIaJCHHS
OpraHiB 4M KJITHH) 3axucHa (iMyHHa)
CUCTEMa BHJAJIAE TaKi KJIITWHHU 3 Opra-
HI3MY YH JIIKy€e 1X. A SKIIO 1 3aXHCHA
CUCTEMa TepecTae MpauoBaTi, BUHUKAE
nedinut imynitery, to6to CHIJ. Ot-
JKe, 3aKOHH JIISUIPHOCTI HAYKOBUX IIKIJ
MOBHHHI 3a0e3MeuyBaTu iX 3aXHcCT, €]-
HICTB 1 )KUTTE3IATHICTD.

[MpukIagoM CHCTEMHOTO HiIXOAy €
PO3B’sI3aHHS 3aralbHOACPKaBHHUX IIPO-
6nem. Huni npaktudno BCi cdhepu mroa-

ChKOT JISUTBHOCTI BIiUYBaKOTh BIUIUB
KOCMIYHOT TeXHOJIOT1{, a KOCMOHAaBTHKa
CTaja HE TIJBKH MOTY)XKHUM {HCTPYMEH-
TOM Ii3HAHHS TA€MHUIb NPUPOIH, a
MPUHOCUTH JIFOJICTBY BEIHKY IPaKTH-
yHy BUTOXy. TyT JOpPEYHO HarajgaTe
PO MO>KIIMBOCTI JUCTAHI[IHHOTO 30H-
IOyBaHHA 3eMili (METCOpOJIOTIYHOTO Ta
€KOJIOTTYHOTO MOHITOPUHTY), KOCMid-
HUX HaBITAIlIMHUX CHUCTEM, KOCMIYHOT'O
3B’A3Ky Ta Tesne0adyeHHs Toulo. 3arajioM
MOXXHa 3pOOMTH BUCHOBOK: 3000YTKH
VYkpaiHl B KOCMIuHIH Tramy3i Baromi,
aye mpobisieM e Oinbme. HazemHa ko-
cMmivHa iH(ppacTpykTypa norpedye Mo-
JepHizanii, a HayKoBi (TBOpYi) KOJEK-
THUBH, HA XaJb, PO3NAAal0ThCA. | TITBKH
CHCTEMHHUH MiAXIT 1a€ 3MOTY KOMILICK-
CHO BHpIlIyBaTH MUTAaHHS PO3BUTKY KO-
CMIYHOT HAYKH 1 TEXHIKH Ta BHKOPHCTO-
BYBaTH CKOHOMIYHY €(EKTHUBHICTH pO-
00TH KOCMIUYHUX 3aco0iB B iHTepecax
PO3BUTKY HAapOJHOTO TOCIOAAPCTBA 1,
HapeIlTi, OTPUMYBaTH HOBI 3HaHHS PO
MIPUPOJTY Ta Miclie IIoIuHH y BeecBiTi.
BinHOBIIEHHS HAYKOBHX MIKiM i, 30-
Kpema, piBeHb HAyKOBO1 TBOPYOCTi (a-
XiBIIB 3aJIeXkaTh BiJ BIAJAHUX CTPYKTYP
1 pO3yMiHHS IPiOPUTETHOCTI KyJIBTYPH i
Haykd. be3 Takoro BiIpoKeHHS Ta po-
3BHTKY HAyKOBHX MIKUI Y PO3BHHYTOI
Jep>kaBU HeMae MaiOyTHBOro. A Bin-
HOBJICHHS HAyKOBHX IIKIJT MOJKJINBE
JWOIe TIPH MPaBHIIFHOMY CTaBICHHI J0
TUX JUISTHOK, SIKi 3a0€3MeuyTh Maii0y-
THE. TakuMu JiUISHKAaMH B HaBYaJIbHO-
HAYKOBOMY 3aKIajli € HayKOBE TOBapH-
CTBO, 0akanaBpchbka poOOTa, IUIUIOMHE
IpoeKTyBaHHS (poOoTa creriaicra,
Marictpa) i KOXHa JUISSHKa ITOBHHHA
OTpUMYBaTH HajexHy yBary. Ilomo
HAYKOBUX YCTaHOB, TO PO3BUTOK HayKH
MO>KJIMBUH JIUIIE TIPH YMOBI 3HHUIICHHS
3pIBHSJIIBKM B OIUIATI Mpalli HAyKOBIIIB.
[Ipote, pi3HI JdrOAM MarOTh Pi3HI 31i0-
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HOCTi. | OCKUIBKM MaHOyTHE JepiKaBH
3HAYHOIO MIpOI0 3aJICKUTh CaMe BiJ| Ta-
JIAHOBUTHUX 1 TeHIabHUX TPOMAJSH, TO
CIpaBe/IMBICTh BUMArae, noo ysara Jio
HUX OyJia BiIMOBIMHOK. A OCKUIBKHU BCi
MH KUBI JIOJIM, HaM MOTpiOHE 1 MaTepi-
IbHE CTHMYJIOBaHHsS, 100 TBOPYICTH
MOTJIa PO3KPUBATHUCS TOBHOIO MipOIo.

OCKiJIbKM HayKOBa HIKOJIa SIK AKUBHHA
OpTaHi3M He MoOXe (QyHKIIOHyBaTH 0e3
IMYHHOT CHCTEMH, TO JIOTIYHO TaKy mi-
HOBY CHCTEMY MaTH i B CTPYKTYpi aTec-
Tauii i1 AisIbHOCTI.

IHmumit acrekT: AepkaBi MOTPiOHI
BHUHAXOJM 1 BIAKPUTTS IS CBOTO HAy-
KOBO-TEXHIYHOTO 3pOCTaHHS. BuHa-
XOJIH, SIKi MICTSATh HOBY HayKOBY iH(O-
pMariito, BigHeceH1 J0 uncina (paxoBHX
BUJ/IaHb, Y IKAX MOXXYTb ITyONiKyBaTHUCS
Matepianm JucepTamii. Ane BUMOra
OIIATH MATEHTYBAHHS CTa€ TEPEIIOHOIO
Ha [UIIXY 0araTh0X Ba)KIIMBHX BUHAXO-
niB. [ToTpiOHO mopsiA 3 IIATHUM TAaTCH-
TYBaHHSM BIIKPUTH 1 OE3KOINTOBHE 3
Mepeadyero YacTKOBOrO MpaBa BIACHO-
cti gepxasi. lle 3Ha4HO 30LMBIIUTH
MIPUTUINB 3asiBOK HAa KOPHCTH HAYKOBO-
TEXHIYHOTO TPOrpecy.

Cucrema MmirOTOBKH HAYKOBHX Ka-
JIpiB  BHIIOi  KBamidikamii €  He-
BiJ’€MHOIO YaCTHHOIO HayKH Ta HAYyKO-
BOT TBOPYOCTi, OCKUIBKM CaMme BOHa TIi-
JIBOJIUTH MIJICYMOK HAyKOBHUM 3700YT-
KaM 1 BHJA€ BiIMOBIMHUHN cepTHdikaT
HAYKOBIIIO SIK BU3HAHHS PE3yJbTATIB Mi-
SUTBHOCTI HayKoBOI mikomu. [Ipu mpomy
MOTPIOHO BBECTH CHUCTEMY PEUTHHTIB
JUTSI HAYKOBI[IB MOJIOHO JIO TOTO, SIK BO-
HU BBOJISITHCS JUIA CITY’KOOBIIIB UM Hay-
KOBIIIB y PO3BUHEHUX KpaiHax. Lli peit-
TUHTU TIOBUHHI nependayaTu BCi Hay-
KOBi 3700yTKM BYEHOTO, HOro oOpra-
HI3aTOPChKI TaJIAHTH, HOTO y4aTh y CH-
cTeMi MiArOTOBKM Ta arecraunii TOLIO.
BenuunHa 1bOro peUTHMHIY I[IOBHUHHA

OyTH OCHOBOIIOJIOKHOIO IUISL Kap'epu
BUEHOT'O 1 BIUIMBATH Ha (piHAHCYBaHHSA
IPOEKTIB, 1[0 BUKOHYIOThCS MiJ iforo
KepiBHUITBOM. Lli CTUMynu MOXYTb
OyTH TOCTaTHHO MOTYTHIMH JUJISl ITiJ{HE-
CEHHsI MIPECTHKY HAYKOBOI Ta HAYKOBO-
OpraHizamiiHoi JisSUIBHOCTI BYEHOTO, a
HasSBHICTh TAKUX CTHMYJIIB CYTTEBO IIi-
JBUIIUTH PIBEHD MiITOTOBKU Ta aTeCTa-
Iil, OCKUIBKM 3'SBUTHCSA BiAMOBiAaIE-
HICTh YYEHOTO 3a piBeHb Ta 00'€KTHB-
HICTh HAYKOBOT €KCIICPTH3H.

B VkpaiHi icHye MOXJIMBICTH CTBO-
PEHHSI HayKOBHX IIKiT Ha 3pa3oK po3-
BUHEHUX KpaiH, ajie He paHille, HiX Bi-
JTHOBUTBCSL 1 CTaOUTI3Y€EThCSI BUCOKHIA
PiBEHBb KYJIBTYpH, SKHHA 3yMOBIIIOE BiJl-
MOBITANBHICTE (PaxiBIiB 3a SKICTh IUIa-
HyBaHHs, KEpIBHHUIITBA, Oprasizarii,
KOHTPOJTIO, CKCIICPTH3H.

OTKe, A1 CTBOPECHHS Ta YAOCKOHA-
JICHHSI HAYKOBUX €KOJIOTIYHUX IIKiJ, HA
HAIll TIOTJISA], TOTPiOHO:

1) Ha piBHI HAYKOBO-HABYAIILHOI yCTa-
HOBHU 3a0e3MeunTH BCeOIUHy MiATPUMKY
HPUCKOPEHOTO PO3BUTKY HAYKH ¥ TEXHIKA
Ha MPIOPUTETHUX HAMPSIMax i3 METOI po-
3po0JIeHHs 1 3alPOBAPKEHHS BUCOKUX Te-
XHOJIOTiH, 3aCTOCYBaHHsSI KOHKYpPEHTOCII-
POMOYKHOI Ha CBITOBOMY PHHKY BHCOKOSI-
KiCHOT HayKOBOT IIPOYKIIiT;

2) y HaBYaIbHO-HAYKOBHX MiAPO3Ii-
Jax CTBOPHUTH Ji€3[aTHY CHUCTEMY
VIPaBIiHHA 3HAHHAMH (MCHEIKMEHT
3HaHb) B HEOOXiAHOMY a0 MOTPiOHOMY
HAYKOBO-TPAKTUYHOMY HATIPSIMi;

3) pO3UIMPUTH HAYKOBO-AOCIITHHHA
CeKTOp 3 iHTerpauii AisJIbHOCTI HaBYa-
JIBHUX Ta HAYKOBUX IiPO3/LTIB;

4) peanizyBaTH CHCTEMY 3aXOJiB JUIs
CYTTEBOTO MIJIBHUIIEHHS KOMIIETEHTHOCTI
KaJpiB HA BCIX PIBHSIX BUKOHAHHS HAYKO-
BUX JIOCJI/PKCHb i YIIPABIIIHHS Ta IHHOBA-
LIMHOI JisUTLHOCTI B OOpaHHMX HampsMax
BI/INIOBITHO JI0 IOTPEO CyCIIBCTRA.
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Hayxkogi 3HaHHS#, II[0 MOKYTh
OyTH pe3yabTaTaMu
(pyH1aMeHTAJILHUX TA
NPUKJIATHUX J0CTIIKEHb

y rajy3i eKoJIOTiYHUX HAyK
(dopMH MOKIUBHX HAYKOBHUX
pe3yJbTaTiB y ramysi
€KOJIOTIYHUX HAYK).

BinipBaHicTs HayKH BiJl TOBCSIKICH-
HOTO JKUTTS — SIBUILE, JIO SIKOTO 3BHK-
much B YkpaiHi. CbOrOZHI Majio SIKHi
MOJIOIWHA BUEHHUH CITOIBAETHC, 110 Ha-
BUYaHHS B YHIBEPCHTETI Ta acmipaHTypi
MOXE JOIOMOITH HOMYy HE TUIBKA
OTpUMATH HEOOXiJHI 3HAHHS JUIS Maii-
OyTHBOI CHeEliaTbHOCTI, a U ,,HATPEHY-
BaTH~ PO3yM, IOKPAIIHUTH SIKICTH CBOTO
MHUCICHHs. MoOTHBaLlil TaKoro Ha-
BYAHHS MMUTAHHS OYEBU/HA — CYCIHIJIbC-
TBY MOTPIOHA aKTUBHICTh YYCHUX Yy Ha-
YKOBO-TEXHIYHOMY HPOTrpeci.

ToMy HOUINBHO JIEp)KAaBHUM OIiHIO-
BaHHSM YCIIXiB BUeHHMX (Ha piBHI Hay-
KOBHX CTYIICHIB JOKTOpa YU KaHAWAATa
HayK, BUCHHX 3BaHb Ipodecopa 4 J10-
[IEHTa, CTapIIOro HayKOBOTO CITiBpOOi-
THHUKA) MEPEBIPATH HE TIJIBKH OTPUMaHi
3HAHHS, & ¥ BMiHHS KPUTHYHO MUCITUTH,
(hopMyITIOBAaTH Ta apTyMEHTYBaTH CBOIO
JIYMKY, BUPINIyBaTH NpoOJEeMH, BUKO-
PUCTOBYIOUM  HalaHy iH(opMalliio.
SkicTe MUCIEHHS — e BOXKIIMBUI KpHU-
TEpii OIIHKK IHTENEKTYalbHOI CKIIaI0-
BOi BUEHOTO.

SIKIIO BHKOHYIOTBCS JAWCEpTaLiifHi
JIOCTDKEHHS 3 Taly31 eKOJIOTii, Ipupo-
JOKOPUCTYBaHHS (3a HampsiMKaMu: 0io-
JIOT14Hi, TEXHIYHi, OPUJANYHI, MEUYHI,
CLTBCBKOTOCTIONIAPCHKI  HAayKH, JepiKa-
BHE YHIPABIIHHSI) CIiI 3a3HAYHUTH, IO
€IMHOTO KOHKPETHOTO TPaKTyBaHHS
MOHATh ,,HAYKOBE TIOJOXECHHA  abo
,»HAYKOBUH pe3yabTaT”’ HE ICHYE He
TUTBKY B IUX Taly3sxX HAYKH, a i y Me-

Kax ofHi€i cremianbHOCTI. Ile 3yMoB-
JICHO TUM, IO TEMH JUCEpTaIliii MOoB's-
3YIOThCS, 3a3BUYai, 3 HalpsMaMu Hay-
KOBO-JIOCTITHAX POOIT BHIIMX HaBya-
JIbHUX 3aKJIaJiB 200 HAYKOBUX YCTaHOB.
[Ipn 1poMy MOXIIHBI pi3HI Hixxoan A0

BH3HAUYCHHS AaKTYyaJbHOCTi, HOBHU3HH,
MPAaKTUYHOI 3HAYMMOCTI Pe3yJIbTaTiB
IOCHIKEHD.

VY ramysi ekonorii Ta IpupoaOKOpHU-
CTYBaHHS HayKOBI IOCIIIHKCHHS, Iepe-
Ba)KHO CIPSMOBAHI Ha OAEp KaHHsA 1 Te-
OpETHYHY CHCTEMATH3AIlil0 HAayKOBUX
3HaHb NP0 CYYAaCHUH CTaH eKoJorii Ta
MPUPOTHUX PECYpCiB, a TaKOX CTBO-
pEeHHsI HAYKOBUX 3HAaHb MPO HOBI MOX-
JIUBOCTI 3aCTOCYBaHHS TeOpii i BH-
KOHAHHS HOBHX 3aBJIaHb.

MoxHa BU3HAYUTH (PyHIaMECHTAIbHI
Ta MPUKJIAIHI JOCTimkeHHs. Pe3ynbra-
TaMH (DyHOAMEHTAJIBHUX NOCHTIIKEHb Y
rasy3i eKoJOriuHuX HayK MOXYTb OyTH
eMIIpUYHi, JIHTBICTUYHI, MOJIENBHO-
penpe3eHTaTHBHI, TPOOJIEMHI, EBPHC-
TUYHI, METOJIOJIOTI4HI, HAyKOBi Teopili,
pe3yNbTaTH MPUKIATHUX JOCTIKEHD Y
ramy3i BIHCHKOBHX HayK — MOJEIHHO-
penpe3eHTaTHBHI, NpPOOJIEeMHi, e€BpHC-
THYHI, METOOJIOTIYHI.

PesynpraTamn  ¢yHIAMEHTaIBHUX
JOCIHIIKEHb € OJep KaHHs BIepire (po-
3pO0JICHHS, CTBOPEHHS, (OPMyBaHHS
TOI0) a00 YIOCKOHAJICHHS (YTOYHEHHS,
JOTIOBHEHHS, OOTPYHTYBaHHS, MiATBEP-
JOKEHHS, y3arajJbHEeHHS TOILO) HayKo-
BUX 3HaHb IIPO OTOUYIOUY JIICHICTE Oe3
KOHKPETHOTO CIIPSMYBaHHS Ha TPaKTH-
YyHe BUKOPUCTAHHS LUX 3HaHb, IO MO-
XKYTh BUCTYIIaTH y pi3HUX (popMax.

DopMu MOMNIIMBUX EMOIPUYHUX pe-
3yJlbTaTiB  (QyHAaMEHTATbHUX  JIOCTi-
JDKEHD V Tay3l EKOJIOTTYHUX HAVK:

- OaHi excnepumenmis, cnocmepe-
JicCeHb, NpaKmuyHoi JisibHOCMI - OIH-
HHUYHI CBiYCHHS OpraHiB YyTTiB, ITOKa-
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3aHb NPUIIAJIB 200 yCTaHOBOK, IO 0e€3-
MOCEPEIHLO BiOOPAXKAIOTH SIBHINA Jiii-
caocti. OOOB'I3KOBOIO O03HAKOIO IIUX
(hopM € HasIBHICTh CTATUCTHYHOTO PSIY
OMHUYHUX JaHuX. KpiMm Toro, naHi ek-
CIIEpUMEHTIB Ta CIIOCTEPEXKECHb OJIep-
KYIOTh BHACHIIOK IIJIECIPIMOBAHOTO
BHBUCHHS 200 EKCIIEPHUMEHTY 3a JIOTO-
MOTOIO CIEIlaJIbHUX METOMIB, a JaHi
HNPAaKTHYHOI JiSUTBHOCTI - IIJISIXOM Ha-
KOIUYCHH ii TOCBiMy (HAaNpHKIIad, cTa-
TUCTUKA OPTaHi3alliifHOl AiSUTBHOCTI);

- Hayko8i (paxmu - Yy3arajbHEHi Ta
TEOPETUYHO IHTEPIPETOBaHI JaHi eKcIie-
PUMEHTIB, CIIOCTEPEKEHb, MPAKTUUHOI
nisneHOCTI. HaykoBi 3HaHHA y raiys3i Biif-
CHKOBHX HayK MOXYTb OyTH BiITHECEHI JI0
i€l Gpopmu, SKIIIO BOHHU OJIeprKaHi 3a J0-
IIOMOTOI0  CIICIIAIBHUX ~ CTATUCTHYHHX
METOJIIB; CTOCYIOThCS JESIKOI HAyKOBOT
MpoOJIeMH; MIATBEPKEHI HU3KOIO OJIep-
JKQHUX HE3ICKHO OJIMH BiJl OJHOTO psi-
JIB JTaHWX; BUPaKEHi 3a JIOTIOMOTOK0 Tep-
MIHIB TIEBHOI TEOPIi;

- eMRnipuyHi 3aKOHU - 3B'I3KU MiX
SABHIAMH JIHCHOCTI, 10 Oe3mocepen-
HbO BUSIBJICHI B pe3yJIbTaTi aHaNi3y JNa-
HUX €KCIEPUMEHTIB, CIIOCTEPEKCHbD,
NPaKTHYHOI JiSUTBHOCTI. XapaKTepHUMHU
o3HaKamu Ii€i GopMU 3HaHb € OXOI-
JICHHS JIOCUTh BY3bKOi TPYIH SIBHII Ta
OITHC 3a JIOMOMOTOI0 MOHSTH, IO BiIO-
OpakaroTh YyTTEBUHU JOCBIJL.

PopMH  MOKIIMBHUX _JIIHTBICTHYHHX
pe3yIbTaTiB  GYHIAMEHTAILHUX JOCIHI-
JDKEHD V Tay3l EKOJIOTYHUX HAVK:

HAayKo6i mepmiHu cIoBa abo CIOBO-
CIOJYYCHHS, IO TOKJIMKAHI TOYHO
(6axaHO OJHO3HAYHO) IMO3HAYATH IIO-
HATTS TIPO BIACTHUBOCTI OO'€KTIB Ta iX
CHIBBIAHOIIEHHS 3a JOIIOMOI'OI0 CIIEIli-
QIPHUX BU3HAYCHb Y MEXKaX MEBHUX
HayKOBHX Teopiii. TakuM 4YWHOM, IpH
CTBOPCHHI a00 PO3BHUTKY MEBHOI HAYKO-
BOi Teopil y ramysi eKOJOTIYHHX HAyK

MOXYTh CTaBUTHCS 3aBIAHHS BHPOOUTH
came HayKOBi TEpMiHHU;

- MOBU HAYKOBUX Meopill - CUCTEMHU
BHpa3iB, MO OYAYIOThCS 3 CYKYIMHOCTEH
HayKOBHX TEPMIHIB Ta CHUMBOJIB TICB-
HOTo andasiTy 3a ASTKUMH IPaBIIAMH.

HaykoBi TepMiHH MOXYTh OyTH TIO-
JlaHl y BUTIIAAI YOTHPHOX PIBHIB 3ara-
JBHOCTI:

- eMnipu4Hi mepminu - TI0O3HAYal0Th
KOHKpETHI sIBUIIA 3 IpeAMETHOI 00ia-
cTi Teopii, mo Oe3nocepenHbo 3adikco-
BaHi B YyTTEBOMY JOCBIiJi;

- 4acmkoel meopemudHi mepmiHu -
B aOCTpaKTHOMY Ta y3aralbHCHOMY BH-
IS/ O3HAYAIOTh TIEBHI TPYMH SBUI 3
MPEeIMETHOT 00JIACTI TEOopii;

- 3a2anbHi MeopemudHi MepMiHu -
TCpPMiHH CEpPEeTHBOTO PIiBHA aOCTPaKT-
HOCTI, 110 € 3B’SA3YI0YOI0 JIAHKOI MiX
YacCTKOBUMH Ta (yHIAaMCHTAILHUMHU
TEepMiHaMU HayKOBO1 TeOpii;

- ¢@yHOamenmanvHi  meopemuuni
mepMminu - B HAHOUTBIIT aOCTPAKTHOMY |
3arajJlbHOMY BUTJISIII TO3HAYAIOTH OCHO-
BHi, HAWBa)XJIMBIII BIACTHBOCTI, BIJ-
HOIICHHS Ta 3BSI3KH SBHII 3 IPEIAMET-
HOT 00nacTi Teopii.

PopMH  MOMXJIMBHUX _MOJIENbHO-PE-
IPE3CHTATUBHUX PE3yNbTaTiB (yHIa-
MEHTANEHUX JOCIIDKCHD YV Taly3i eKo-
JIOTIYHHUX HAYK:

- onucu 00'ekmie 00CHIONHCEeHHs - Te-
OpETHYHI OmHCH (pparMeHTiB AIHCHOCTI
(koma siBUII, MTPEAMETIB TOIIO), IO BH-
JIJIEH] SIK BITHOCHO aBTOHOMHI IIUTICHO-
CTI Ta MISAralOTh HAYKOBOMY JOCIHIi-
JOKEHHIO;

- abcmpaxkmui 06'ekmu - 00'€KTH,
0 BiJJOOpaXaroTh OKpeMi iCTOTHI JUIst
MeBHOI HAyKOBOI Teopili BIAcTHUBOCTI
peasibHUX abo0 BBEJAEHHX B ii Me)kax
00'extiB. KoskeH aOcTpakTHHH 00'€KT B
HAYKOBIii Teopii BigoOpaxaeThcs 3a J0-
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MOMOTOI0 BiJIIOBITHOTO HAYKOBOTO Te-
pMiHY;

- meopemuuHi 3aKOHU - BHCIIOBIIO-
BaHHS, 10 BiOOpaXKarOTh 3aKOHOMIPHO-
cTl, TOOTO HEOOXIIHI, CTIHKI BiJHOIIEHHS
Ta 3B'SI3KH, IO TIOBTOPIOIOTHCS, MK 00'e-
KTaMu JiiicHOCTi. TeopeTHuHH 3aKOH
Ma€ BINNOBIIATH TakUM (HOPMATBLHAM
O3HaKaM: MOTO iICTUHHICTb € HayKOBO J0-
BEJ/ICHOIO; BiH BiZI0Opa’kac MHOXHHY BiJl-
HOILICHb Ta 3B'SI3KIB IIEBHOTO THITY MK
o0'ekTaMu AIMCHOCTI B y3araJbHEHOMY
BUIIAJ; Take BiJIOOpakeHHs 3iHCHIO-
€THCS 32 JIOTIOMOTOF0 HAYKOBHUX TEPMIHIB.
TeopeTndHi 3aKOHHM, AHAJOTIYHO TEOpe-
THYHUM TepMiHaM, MOALIAIOTE HA TPH pi-
BHI 3araJibHOCTI - (DyHIaMEHTAJIbHI, 3ara-
JIbHI, YaCTKOBI;

- npuHyuny - BUX1AHI, HAROIIBII 3a-
TalbHI TBEPKEHHS, 110 € OCHOBOIO TIe-
BHOI CHCTEMH HayKOBUX 3HaHb. B Hay-
KOBHX TEOPISX MPUHIMIIAMU 4acTO Ha-
3MBaIOTh 1X (pyHIaMEHTAIbHI 3aKOHH;

- akciomu - BUXIJHI, HalOIIBII 3a-
rambHi TBEPIXKCHHS MEBHOI HAYKOBOI
Teopii, M0 MPUUMAIOTHCS B MEXax SK
icTUHHI 0€3 JOBEOEHHS Ta € OCHOBOIO
JIOBEICHHSI IHIINX TBEPIXKCHB;

- meopemu - TIOXiZHI TBEPKCHHS
HAYKOBOI Teopii, IO OJEPKYHOThCS 3
aKcioM 3a JOIOMOTOI0 TPaBWI, IPHH-
IUITiB BUCHOBKY;

- eMNIPUUHi MEEPONHCEHHS - BUCIIOB-
JIIOBaHHS, 10 BHBEAECHI SK HACTIIKH
TEOPETUYHUX TBEPIKCHb Ta mependa-
YarTh KOHKPETHI SBUIIA AIHCHOCTI, Ha-
SIBHICTb SKMX MOJKE OyTH TIepeBipeHa 3a
JIOTIOMOT'OI0  CTIOCTEPEIKEHHSI, eKCIepH-
MEHTY, IPaKTUYIHO]I TisUTBHOCTI;

- MUNoOa02ii HAYKosUX haxmis - cuc-
TEMH, B IKUX HayKoBi ¢akTu 0e3 Teope-
TUYHOTO OOIPYHTYBaHHS Ta MOSCHCHHS
3TPYINIOBAHO Y JIesiKi 3arajbHi THUIH, a
TaKOX 3a[JaHO BiTHOIICHHS MK HUMU;

- MoOdeni - O0'€KTH, IO y 3allaHUH
crnoci6 BimoOpakaloTh BUOpaHi BIacTH-
BOCTI, BIJTHOIIIEHHS Ta 3B'I3KH 00'€KTIB 3
(parmeHTa IIHCHOCTI, IO JOCIIIKY-
€TbCA. 3 IBOTO TOTIIAAY MOJENI € CHUC-
TEMaMH, IO MOEAHYIOTh aOCTPaKTHI
00'€KTH Ta TEOPETHYHI TBEPIKEHHS,
TIepII 3a BCE, TCOPETUYHI 3aKOHHU.

DopMy MOKIMBUX TMPOOJEMHUX pe-
3yabTaTiB D YHIAMEHTAILHUX  JIOCII-
IDKCHD y Taly3i eKOJIOTIYHUX HAYK:

- @yHOamenmanvHe HayKoge 3a-
60anHsa - BUABJICHA Ta C(OPMYIIEOBaHA
HEOOXITHICTh oJiepaHHS abo yIOCKO-
HaJleHHs (YTOYHEHHS, HOTIOBHCHHS, 00-
IPYHTYBaHHS TOIIO) HAyKOBUX 3HAHb
mpo o0'ekt pociimkeHHs. Koxue ¢op-
MYJIIOBaHHS HAyKOBOTO 3aBIaHHS Ma€
BiJITIOBiITaTH BUMOTaM KOPEKTHOCTI:

- icCHyBaHHsI 00'€KTa JTOCIIPKCHHS;

- MOXIIMBICTh ICHYBaHHS HAyKOBHX
3HaHb, L0 MEpPen0aYaeThCs OIEPKATU
a00 yJIOCKOHAIIUTH;

- HasIBHICTh Ta ICTHHHICTh HAYKOBUX
3HaHb, Ha OCHOBI SKHUX (POPMYIIOETHCS
HAYKOBE 3aBJAHHS; MMPHUHIMIIOBA MOX-
JIUBICTH DIMICHHS HAYKOBOTO 3aBIaHHS
Ha JJaHOMY eTalli PO3BUTKY HayKH.

@DyHIaMECHTATbHI HAYKOBI 3aBJaHHS
MOJKHA TOAUISATH 32 MOMJIMBOCTSIMH 1X
pINICHHS Ha BHYTPIIIHI 3aBJaHHSA Ta
HayKOBi IIpo0iIeMu:

- GHympiwHE 3a680anHs - HEOOXiN-
HICTh OJIepKaHHA a00 YIOCKOHAJICHHS
HAYKOBHX 3HaHb, 1[0 € eJICMCHTAMH TIe-
BHOI IX CUCTEMH, 30KpeMa HayKOBOI Te-
opii;

- Haykoea npobrema - HEOOXITHICTh
CTBOPEHHSI HOBOI HayKOBOI Teopii abo
JIOKOPIHHOT 3MiHU HAsBHOI Teopii, 110,
(haKTHYIHO, TAKOX O3HAYAE CTBOPCHHS
HOBOI TEOPii.

DopMH MOMXIIMBUX CBPUCTUYHHUX
pe3ynbTaTiB _(YHIAMEHTATBHUX JIOCITI-
JDKEHD V Taly3l EKOJIOTTYHUX HAVK :
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- HAyKoGe NpunyujeHHs - BUCIOBIIIO-
BaHHs, 10 (DIKCye MomepenHii 370raja
PO MOKJIMBI OCHOBHI, HAWOIBII 3ara-
JIBHI BJIACTMBOCTI, BIJHOIICHHS a0o0
3B'SI3KH IEAKOTO (hparMeHTa AiHCHOCTI i
CIIyTy€ BUXIJHUM IYHKTOM MHOOYZOBH
HayKOBOT TEOpif;

- Haykosa einome3sa - OOIPYHTOBaHE
HWMOBIpHE MPHUIMYIIEHHS PO BIACTHUBO-
CTi, BimHOIICHHS a00 3B'I3KH JEIKOTO
(parmeHTa IiHCHOCTI, 10 BUMArae Iij-
TBepIxkeHHA. HeoOxigaumu ¢opmans-
HUMH O3HaKaMH HAYKOBOi TilOTE3H €:
MOSICHEHHS TIPUYWH TICBHOI CYKYITHOCTI
SIBHIL; JIOTIYHA HECYNEPEWIUBICTh; Y3-
TO/DKCHICTh 3 HAsABHUMH HAyKOBHMHU
TeopissMU 1 (yHIAMEHTAIBHUMHU 3aKO-
HaMH; MOXJIMBICTh JOCHITHOI TEpeBi-
pku. HaykoBi TiroTe3u € 0CHOBOIO PO3-
pOOJICHHST TEOPETUYHUX 3aKOHIB. Tomy,
BIIMOBITHO JIO i€papxii OCTaHHIX, AOIIi-
JIbHO BUKOPHUCTATH Kiacu(iKalito Timno-
TE3 3a CTyNEHEM 3arajbHOCTi Ha (yH-
JlaMEHTAaJIbHI, 3aranbHl i YaCTKOBI;

- meopemuyHa KOHYenyis - CUCTeMa
Haf3arajJpHIlIMX [OIVIAMIB Ha AEIKUH
(parMeHT MIHCHOCTI, IO BU3HAYAE Tie-
BHMI croci0 Koro posyminHs. Teope-
TUYHI KOHIICTIIii € OCHOBOK pPO3p00-
JIeHHSI cucTeM (yHIAMEHTaIbHHUX TEO-
PETUYHUX TBEPJDKCHB, 30KpeMa HayKo-
BUX TEOpiH.

DopMU MOKIMBUX METOMOIOTIYHHMX
pe3yabTariB_QyHAAMEHTAIbLHUX HOCHi-
IDKEHD V Talay3l eKOJIOrTYHUX HAVK:

Metonomnoriudi pe3yabTaTH HayKo-
BHX JIOCTI/DKCHb MOXKHA XapaKTepH3y-
BaTH SK (higocodcbki, 3aralbHOHAYKOBI,
KOHKPETHO HayKOBI.

®ditocohchKi METOAOIOTIUHI 3acO0H
HAYKOBHX JIOCIIKEHb:

- ¢hinocogcvki kamezopii - NOHATTS,
mo (QIiKCyIOTh BIACTHBOCTI, BiJHO-
LIEHHS Ta 3B'A3KU O0'€KTHUBHOI MiliCHO-
CTi 1 mi3HAHHS B3araii;

- @inocoghcoki nizHasanvHi NPUH-
yunu, 1O TPYHTYIOThbCS Ha (imocod-
CBKHX 3aKOHaxX 1 KaTeropisix;

- @inocopcoki nizHasarbHi NiOXoou
- CHCTEMH Hai3arajJbHIIINX MPaBI Ta
INPUHINIIB HAYKOBOT'O TOCTIKEHHS.

3araJbHOHAYKOBI METOJIOJIOTIYHI 3a-
cO0OM HAYKOBHX JIOCIIKEHb:

- 3Q2a1bHOHAYKOBI NOHAMMS, 110
(IKCYIOTh BIACTHBOCTI, BiJHOIICHHS,
3B'SI3KM TICBHUX IIMPOKHX KJIACiB 00'€K-
TiB 1 1X Mi3HAHHS Ta MOXKYTb 3aCTOCOBY-
BaTHUCs B 0araThOX rany3sx HayKH;

- 3A2ATLHOHAYKOBI NPaABUIA OO0CIi-
0JfCeHHs. - TIPUIIHUCH, IO PerjiaMeHTy-
I0Th HOTr0 3/11HCHEHHS;

- MemoOOoN0STUHI NPUHYUNU HAYKO-
6020 MUCAEHHs, TIO BIIOOpPaXaroTh
YMOBH, TpaBWiIa ¥ BUMOTH, 33 SKHUMHU
Ma€e BiIOyBaTHUCS PO3BUTOK HAYKOBHX
3HaHb;

- 3A2ANbHOHAYKOGI Ni0X00U 00 00C-
Ji0MHCeHHs, TIPUKIIAJIAMH SIKUX € alropH-
TMIYHHHA, CHUCTEMHHH, KiOCpPHETUYHUH,
iH(opMariitHu, TisTFHICHUHN TiaX0au;

- 3a2aNbHOHAYKOBI Npoyedypu 00c-
JIQJHCeHHs - TIOPSIKY Mi3HABAILHUX i,
0 3aCTOCOBYIOTb 3arajlbHOHAyKOBi
npaBuiia, MPUAOMHU Ta NPUHIUAIHN HAY-
KOBOTO JOCIIII>KEHHSI;

- 3a2aNbHOHAYKOGI aneebpu ma 102i-
YHi YucleHHs, 110 YacTo TOB'SI3yIOTh
OCHOBHI €JIEMCHTH HAYKOBHX TCOPIii;

- 3a2a1bHOHAYKOB] Memoou 00Ci-
0JfCEHHsl - CUCTEMH 3arajlbHOHAYKOBHX
MpaBUJI, IPUHAOMIB Ta MPOIEAYpP HAYKO-
BOTO JOCIIPKEHHS, [0 JIIATHL Ha Me-
tonu ¢inocodepkoro i Hedinmocopcn-
KOTO TMOXO/KEHHSL.

KoHKpeTHOHayKOBI ~ METOJOJIOTIvHI
3ac00M HAYKOBUX JIOCIIIKEHb:

- KOHKpEemHOHAYK0Gi NOHAMMS, M0
(IKCYIOTh BJIACTUBOCTI, BiJHOIIEHHS,
3B'SI3KM OKPEMHUX KJIACiB 00'€KTIB 1 1X Ti-
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3HaHHS B MEXKaxX OKpEeMHX Taiy3eil Ha-
YKH 200 HayKOBUX JIUCIUILTIH;

- cneyianvbHi npasuaa, npuomMu 0oc-
ALOJICCHHS;

- cneyianvbui nioxoou 00 00CTi-
0diceHHs1 OKPEMUX KJIaciB 00'€KTIB;

- cneyianvhi npoyedypu ma aneopu-
mmu 00CHIOHCEHHS,

- cneyianvbHi aneebpu il 0STYHI Yuc-
JlenHsl, TIPUCTOCOBAHI JI0 PillIEHHS KOH-
KPCTHHX 3aBJIaHb;

- cneyianvHi kpumepii eubopy, Ha-
NPUKIIAJ], KPUTEPii IPUHHATTS PilllCHB;

- cneyianbHi Memoou O0CHIONCEHHS
B MIEBHUX Taly3dX HAyKH;

- cneyianvbHi MemoouKy - IPOLETYPH
3aCTOCYBaHHsS  3araJlbHOHAYKOBHX 1
CHCUIATFHIX METOJIB HAyYKOBOTO JIOC-
JOKCHHS JUIS BUPIMICHHS KOHKPETHHX
[Mi3HaBaJbHUX 3aBIaHb.

DopMH HAYKOBUX TEOPIH AK Pe3yiib-
TaTiB OYHIAMEHTAILHUX JOCILKEHD V
raJIy3i €EKOJIOTTUYHHUX HAVK:

- lACHe HAYK0B8A meopis - CICTEMa
HAyKOBUX 3HaHb, ICTHHHICTH SKOI Ha
JIaHWI{ Yyac HayKOBO JOBEJCHA, 1110 Y BU-
DA CYKYITHOCTI  B3a€MOTIOB'SI3aHUX
MoJeneld BigoOpaxkae 3aKOHOMIpPHOCTI
(YHKILIOHYBaHHS Ta PO3BUTKY IIEBHOTO
(parmenTa giicHoCTi (00'€KTa TEOPiT);

- 2inomemuyHa meopis - CHACTEMA
HAYKOBUX 3HaHb, IO BiJPI3HAETHCS Bij
JIOBEJICHOI HAyKOBOI Teopii THM, IO Ti-
MIOTETHYHA TEOPis € CUCTEMOI0 HE Hay-
KOBO JIOBEICHUX, a JIMIIEC TEBHUM YH-
HOM OOIPYHTOBAaHHUX IMOBIPHICHUX Hay-
KOBHUX 3HAHb.

PesysnbpratamMu NpUKIATHUX JAOCIi-
JUKeHb € OJIepyKaHHs Brepiie (po3poo-
JICHHS, CTBOPEHHSI, POpPMYBaHHS TOIIIO)
a00 yaockoHaJieHHs (YTOYHEHHs, JI0TO0-
BHCHHS, OOIPYHTYBaHHS, MiATBEp-
JDKEHHS, y3aralbHEHHS TOIIO0) HayKo-
BUX 3HAaHb PO MOXKJIHMBOCTI 3aCTOCY-
BaHHA pE3yJbTATiB (PyHIAMEHTAIBHUX

JOCTIKEHb IS BHUPINICHHS KOHKPET-
HUX 3aBJaHb y Oyab-ikux chepax misi-
JBHOCTI. Pe3ynbTaTd NpUKIaTHUX J0C-
Ji/PKEHb MOXKYTh BUCTYIIATH Y HACTYII-
HUX popMax.

dopMa  MOXKIMBHUX _MOJICIbHO-pE-
MIPE3CHTATUBHUX PE3YIbTATIB IPHUKIA-
HMX JIOCIIDKEHD V Tally3i €KOJOTIYHHUX
HayK:

- cxemu NPAKMuyHoi OiIbHOCMI -
CXEMH, [0 BU3HAYaAIOTh T€, SIK Mac BiJI-
OyBaTHUCsl OopraHizaiis IE€BHOI MPaKTH-
YHOI JisUIbHOCTI, TOOYJ0Ba BiIMOBiJI-
HUX CHCTEM Ta 3JIHCHEHHS IMpPOIECIB y
HUX.

dopMa MOXKJIMBHX IPOOJEMHUX pe-
3YJIBTATIB TPUKIAJHUX JOCTIJDKCHb Y
rajaysi eKOJOIIYHMX HaVK:

- NPUKIAOHI HAYKOBI 3A80aHHS, KO-
JKHE 3 SKHUX € BHSBICHOI Ta cPopmy-
JTHOBAHOK HEOOXITHICTIO OJCpyKAHHS
a00 yJI0CKOHAICHHS (YTOYHEHHS, JI0TIO0-
BHCHHS, OOIPYHTYBaHHS TOIIO) HAYKO-
BHX 3HaHb NMPO 00'€EKT JTOCIIHKEHHS, 10
CIpsSIMOBaHI Ha pIlIEeHHS KOHKPETHHX
NPaKTHYHHUX 33aBJaHb.

Popma MOKIUBHX €BPUCTUYHUX PE-
3YJBTATIB IPUKIAJHAX JOCHIDKEHD Y
rajaysi eKOJOIriYHUX HaYK:

- KOHYyenyii npakmuyHoi disibHoCHi,
KOKHa 3 SKMX € CHCTEMOIO Hai3aralib-
HIIIUX HOTJISIB HA MOIMBUI PO3BH-
TOK TICBHOI Tally31 CyCHiIbHOI IisTBbHO-
CTl y BUNIAMI il OCHOBHUX MPUHIIMITIB
Ta MEPCIIEKTUBHUX HAIPSIMIB.

DopMH MOXIIMBUX METOMOIOTIYHMX
PE3YJIBTATIB MPUKIATHUX JOCHTIHKCHb:

- MemoO - 1Ie¢ CUCTeMa MPUHOMIB Ta
MPaBUJI 3/11HCHEHHSI MTEBHOI MPAKTHYHOT
JUSUTBHOCTI,

- Memoouxa € KOHKPETH3AIIE O]1-
HOro a0o KIIBKOX METO/IB Ha OCHOBI
MPOIEAYPH, IO JO3BOJISIE BHPINIYBATH
KOHKPETHI 3aBJaHHS NPaKTHYHOI [is-
JIBHOCTI;
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- mpasuia, Mg SKUMH PO3YyMIIOThH
MPOLEAYPH, o0  PerJiaMeHTYIOTh
.3/I1MCHEHHS TIEBHOI MPAKTUYHOI JTisiib-
HOCTI;

- MemoOooN02iuHi NpuHyunu - 3ara-
JbHI TIOJIOKEHHS, BUXOIMYM 3 SIKUX
3MIACHIOEThCS TIEBHA MPAKTHYHA MisUTb-
HICTE;

- ni0xo0u - METOJOJOTiuHI yCTaHO-
BKH 3arajlbHOr0 Xapaktepy, L0 J03BO-
JSFOTH TAKWM YHHOM BiTOOpasUTH IIEB-
HUW O0'€KT, M0 1€ BiJOOPAXKEHHS €
OPUIHATHUM, 3PYYHUM JUIS BUPILICHHS
MIPaKTUIHUX 3aB/IaHb;

- npoyedypu, MO SBISIOTH CO0O0I0
HOPSIAKK JIiil IS pillleHHs] TPaKTHYHUX
3aBJaHb;

- aneopummu - CUCTeMHu (opmari-
30BaHUX MPaBUJI, IO TAPAHTYIOTh 32 Ki-
HIIEBE YMCJIO KPOKIB BUPIIICHHS IpaK-
THUYHUX 3aBJAaHb 3 iX IEBHOTO KJIAcy;

- pekomeHnOayii - mopaau, mMoba-
JKaHHSI Ta MPOMO3HIIT MO0 3MIHCHEHHS
MPAKTHYHOT JiSUTHHOCTI;

- Kpumepii - O3HaKH, HA OCHOBI1 SKUX
3IIHCHIOETECA OIIHKA IIEBHUX 00'€KTIB;

- HOpMU, cmaHOapmu - 3HAYCHHS,
SIKUM MAIOTh BiJIIOBIIaTH MOKA3HUKU
HEBHOI MPAKTUYHOI TisUTBHOCTI, IO BH-
KOPUCTOBYIOTBCSL JIISI KOHTPOIIIO TIIpa-
BHJIBHOCTI TIPOTiKaHHS ii MpOIECIB Ta
SKOCTI 11 pe3ysIbTaTiB.

Kpurepii ymockoHaleHHS HayKOBUX
Pe3yNbTaTIB y rany3i BIHChKOBUX HAYK

[pu po3risni oTpUMaHUX HAYKOBUX
pe3yIbTaTIB y SKOCTI KpUTEpiiB iX ymo-
CKOHAJICHHS JOUITBHO PO3TJLIIATH Ha-
CTYIIHE:

1. Kpumepiti npomupiuus.

HeoOXiTHO BH3HAYUTH SIK TOEITHY-
I0TbCS MK c00010:

- MPOCTOTa MOSACHEHb Ta CKIATHICTh
00’€KTY, IO PO3TIIAIAETHCS;

- EKOHOMIYHICTh y 3aco0ax OTpH-
MaHHS pe3yJbTaTiB Ta ,,0araTcTBO” 3Mi-
CTy pe3yJbTaTiB;

- JIOriYHA IIOCIIIIOBHICTh, HOBH3HA
abo0 CMIJIUBICTH 171€H;

- OpUWTIHAJBHICTh KOHIICMII Ta Jo-
TIYHICTH B 1X TOOYOBI.

2. Mamemamuuna cmpozicmo.

HeoOxilHO BU3HAYUTH SIKOIO MipOIO
OOIpyHTOBaHO OOpaHi MOYaTKOBI 200 BU-
XiHI JaHi, 3poO0JicHI TPHIYIICHHs, 00-
paHO MaTeMAaTHYHHI arapar JIOCHiHKCHb,
TOYHICTh OTPUMAaHHX PE3YJIHTATIB.

3. Kpumepiil npocHoCmMu4HUx Modic-
ausocmetl.

Heo0xigHO BH3HAYNTH, II0 BUKOPU-
CTOBYETBCS 3 BIZJOMOTO Ta SIKi ICHYHOTb
MOJIIUBOCTI U IPOTHO3YBAHHS BIPO-
BaJPKCHHS HAYKOBHX PE3YJIbTaTiB.

4. Kpumepiii nedockoumanocmi pe-
3YIbMamis.

HeoOximHO BU3HAYUTH HANpPSMU, B
SKUX 3poOJEeHO HE Bce 1 JI¢ AOMIUIBHO
30CEpPEeIUTH 3yCHIISI y MAai0yTHHOMY.

KpuTepii oLiHKM HayKOBHX pe3yJib-
TaTiB y rajy3i BillCbKOBUX HayK.

3 MeTOI0 3arajpHOi OLIHKH HayKo-
BHX TIpallb y raly3i eKOJOTIYHHX HayK
MOJXHa BHUKOPHUCTOBYBaTH HACTYIHI
KpUTepii.

1. [TpoOneMHiCTb.

B 00’ekTi IochimKeHHS Mae€ Bio-
OpaxyBaTHCs IIOCh HEBIZIOME, SKE Ma€
MPaKTUYHY CIpPsIMOBaHicTh. [loBHHHA
OyTH TIpOBEJIEHA CEJICKINisl JIMCHHX
npoOneM Bif ySBHHUX Ta MPaBHIBHICTh
MTOCTAaHOBKH MTPOOIEMH.

2. EMImipU4HICTh TIEPEAYMOB.

s TeopeTHyHHX TOOYIOB JOLi-
JIHO BU3HAYHTH, YU € TIJICTaBH 3 (ax-
TiB SIKI OJiepKaHi, pOOUTH TEOPETUUHI
y3arajJbHEeHHSI.

3. KoHKpEeTHICTh iCTHHH.

Pesynbprati moBMHHI OyTH O0OMe-
JKCHI yMOBAMH, B SIKHX BHKOHYIOTHCS
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nociimKkeHHs. ['1InoTe3yn TakoK MOBUHHI
OyTH NPUHLIMUIIOBO NEPEBIPEHI.

4. HoBu3Ha pe3ynbTartis.

5. BinTBOprOBaHICTh pe3yiIbTaTiB.

[HITI  TOCTMIHWKH TaKOX MOXYTh
OTPUMATH AHAJOTIYHUHA pe3ynbTaT 3a
cxigaux ymoB. Ilpm mpomy Bu3HaUa-
€THhCS CTYIMIHb PO3XOJKCHHS MIX OIliH-
KOIO pe3yNbTaTiB, SKi OTpUMaHi aBTO-
POM, Ta IHIIMMH JOCITiTHUKAMH.

3acTocyBaHHS 3aIPOIIOHOBAHHUX
(GhopM MOMKIIUBUX HAayKOBUX pe3yJibTa-
TiB y rajly3i €KOJIOTIYHHX HayK, KpUTe-
piiB yIOCKOHAJCHHS HAYKOBHX PE3yiIb-
TaTiB, KPUTEPIiiB OI[IHKK HAYKOBUX
npaib JacTb 3MOTY YCYHYTH TOCTiiiHeE
3pOCTaHHS BiJICTaBaHHS OOMEKCHHX 3a
00CATOM 1 HaJAMIpHO 3aCTapijuX 3HAHb
HAIIMX CY4YacHHUKIiB HE JIMIIE BiJ cyma-
pHUX 1HGOPMAIIHHUX PECypCiB yChOTO
JIOACTBA, a W BiJ TOrO iX PIiBHSA, SIKHI
HEOOXimTHUM 1y ycmimHol ¥ Oe3mo-
MUJIKOBOT MIOZICHHOT TOOYTOBOi Ta
npodeciiHol AiSUTEHOCTI.

IIpo0aemnui nuTanHsA myOaikamiin
HAYKOBHUX €KOJOTiYHUX
A0CTiTKeHb Ta pe3yJIbTaTiB

Hayka — me He nume Harpoma-
JUKEHHSI CYCITUTBHO 3HAYYIIOTO 3HAHHS,
a i cucreMa npodeciiHoro "TBopeHHs"
mronel, 37aTHUX €(EKTHBHO BUKOHY-
BaTH JIOCIAHUIILKO-TIOIIYKOBY JisiTb-
Hicte. TomMy 0e3 acmipaHTypH Ta IOK-
TOPAHTYPH, & TOJIOBHE - IOBCSKICH-
HOTO, 3MiCTOBHO HAaCHYEHOTO, JIIJIOBOTO
CIUIKYBaHHS PI3HUX TOKOJIIHb HAYKOB-
IiB He MOXKe iCHyBaTH ecradera (yH-
JAMEHTAJIbHUX 3HAHb, B3AEMOJICIIETY-
BaHHS B3IpI[iB MUCJICIISUTLHOTO Ta TBO-
pUOTO JIOCBiMYy, HApPEIITi, BYMHKOBHX
€TaJIOHIB CaMOBIJIaHOTO CIY>KiHHS Ha-
YKOBIH icTHHI.

I3 nmpyroi momoBuHM XX CTOMITTA
00OB'SI3KOBUM  aTpuOyTOM  HAyKOBOi
IIKOJIM € HE TIIbKM KHWTH, a ¥ CIIeria-
nmi3oBaHI TepioguyHi BUAaHHA (371€0i-
JBIIOTO, XYPHAT X 301pHUK HAYKOBHX
npaip), II0 PEryaspHO BHUCBITIIIOIOTH
3M00yTKH MPEICTABHHUKIB IITIKOJH B PO3-
pOOJICHHI TEOPETHYHHUX, MPUKIATHUAX 1
CYTO €KCIIEPHUMEHTAIbHUX MPOOIIEM.

ITocranosoro npesunii BAK Ykpaiau
BiZ 22 TpaBHs 1997 poky Ne 1a/5 ymepiie
OyJ10 3aTBEPIKEHO MEPENiK HAyKOBHUX BU-
JlaHb, B SIKUX MOKHa ITyOJIIKYBaTH OCHO-
BHI pe3yJbTaTH JUCEPTALlIfHUX pPOOIT.
Leii mepenik ckiafaBcs 3 TPHOXCOT I SITH
KypHAJIB Ta CTa TPUAILITH IecTd 30ip-
HUKIB HayKOBHUX TPallp.

[omamproMy MOMNINIIEHHIO CTaHy
oIyONiKOBaHOCTI pe3yibTaTiB AuUCEpPTa-
MIHHUX JTOCIiKEHb, iX ampobariii, 3a-
Oe3reueHHs] €IHOCTI BUMOT Ta iHQOp-
MOBAHOCTI HAyKOBOi TPOMAaJCBKOCTI
VYkpainu cnpustors Hakazu MOHwmono-
necniopty  Ykpainm  «IIpo  3atBep-
mokenHs Ilopsaky ¢opmysanus Ilepe-
JiKy HAyKOBHX (paxOBUX BHAAHb YKpa-
Tam» Big 17.10.2012 p. Ne 1111 ta Ha-
ka3 «lIIpo omyOuikyBaHHS pe3yJbTaTiB
qucepramii  Ha 3700yTTS  HAYKOBHX
CTYIICHIB JIOKTOpa 1 KaHIUJIaTa HayK»
Bix 17.10.2012 p. Nell12. B sixkux 3a-
TBEP/PKCHI BUMOTH J0 HAayKOBHUX (haxo-
BHX KYPHAJIB Ta 1HIIUX MEPiOJUIHUX
HayKOBHX ()aXOBHX BHIAHb, 32 YMOBHU
JOTPUMAHHS SKUX IIi BUIAHHSA MOXYTh
OyTH BKJIIOUCHI JO MEPENiKiB HAyKOBHX
(haxoBUX BHUJaHb.

30inblIeHHs 00CATIB  OfiepKaHOI Ta
30epexeHoi iHbopMarlii moTpedye paam-
KaJIBHUX 3aXOiB I 3HAYHOTO DO3IIHU-
peHHs iH(OpMAIIHHOT CHUCTEMHU CIHIIKY-
BaHHS BUCHHUX, a TAKOX Ui 00'€KTUBHOL
OIIHKA W CTHMYJIFOBAaHHS IHTEJICKTyallb-
HOTO TIOTEHIIATY BITYU3HSIHOT HAYKH.
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CyuacHa iH(opMalliifHa crcTemMa Io-
pAA 13 TpaAUIIMHUMK TYOTIKAIISIMA Mae
MICTHTH TaKOX 3BiTH, HE3aBEpIICHi po-
00TH, HayKOBI inei, ;yMKu. BueHi MpitoTh
PO BIIPOBA/DKCHHS y TPAKTHKY HAYKO-
BOTO CITUTKYBaHHS Oy/b-SKOTO 3aX0O/Iy Ha
3pa3oK IMOCTIHHO JIIFOY0r0 HAyKOBOTO Ce-
MiHapy B eJeKTpoHHOMY BV, CucTe-
MAaTH30BaHa 32 BCIMa HAYKOBHMH HAIIps-
MaMH iH(pOpMAIis - MACUBH JAHHUX - MOXKE
OyTH, Ha HAaIl TOTJLSLI, MPEIMETOM JULI
CTBOPCHHSI CBOEPIHUX CHIIMKIIOME/IA Te-
XHOJIOTIYHMX 1/IeH.

B VxpaiHi, Ha kanb, BIACYTHiH cuc-
TEMHUHU MiJIXi1 0 HAYKOBOI MEPIOUKH
B Tajy3i €KoJIOTil Ta MPHUPOJOKOPHUCTY-
BaHHs. OOTOBOpeHHS TpoOJiIeM HayKo-
BHX JKYpHAJIBHHUX BUAAHB OCBITSHCHKOI
Ta aKaJeMiuyHOi HAayKd MOXKHA BECTH
TIJIBKU TIISXOM aHANi3y 1HJeKCca IUTY-
BaHb MyOJIKaIlii BITYM3HIHUX YYCHHX
y 3apyOiKHMX BUAAHHSAX Ta iMMmakT-(a-
KTOpa HAYKOBUX KYPHAJIiB, BKIFOUCHUX
1o cBiToBUX 0a3 manux. Jlume Ha minc-
TaBi MapaMETPUYHUX OIHOK JIKEpel
nmyOsikarii, IXHporo pelTHHTYy Ta mpio-
PHUTETIB HAYKH MOKHA BUPOOWUTH TIEBHI
peKOMEeHaIii MO0 JepIKaBHOI ITiJIT-
PUMKHM BaroMuxX BITYU3HSIHUX IKypHa-
JiB. Y CBOK 4Yepry CTaTUCTHYHWHA aHa-
73 OmyOJIKOBaHUX PE3yJIbTATIB BITUYH-
3HSHUX HAyKOBIB Ja€ MOXXJIMBICTh HE
JIUIIE BHU3HAYATH PO3MOIIS HAayKOBOTO
MOTEHIIATY, & W BUSABISTH TCHICHINIT
PO3BHUTKY HAyKH B Taly3i €KOJNOTii Ta
MPUPOJOKOPUCTYBAHHSI.

ITix yac BUHUKAIOTH HEMOPO3YMIHHS
1 010 MHUTaHHS, BPaxoByBaTH IyOi-
Kallii B 3aKOPJIOHHHUX BUIAHHSAX, AKi, 3a-
3BHYAil HE 3aHECEHi /M0 YKPaiHCHKOTO
nepeniky ¢paxoBux BUAaHb? AJKe BOHU
TaKOX pi3Hi 3a piBHEM...

KUIBKICHOIO O3HAKOIO 3aIliKaBJICHO-
cTi 10 myOuikamii abo XKypHay i iX Ha-
YKOBOTO 3HA4YEHHS € 1MIaKT-(aKTop.

Amepukancbkuil  [HCTUTYT HayKoOBOi
inpopmaTtuku Tomcona (ISI) Ha cboro-
JTHI BBaXXA€THCS HAMPO3BUHEHIIIOW pe-
(hepatuBHO-iH(OPMAITIITHOIO  yCTaHO-
BOIO CBITY B Taly3i CTaTHCTHYHOTO
OTIPALIIOBAHHA JIaHUX y HAyKOBil Iepi-
onmuii. Metoau miIpaxyHKy iMIIaKT-¢a-
KTOpa 1 OI[IHKH HayKOBHX BHAaHb yIIO-
CKOHATIOBAINCH YIPOIOBXK TPHBAJIOTO
yacy. Pe3ympTaT = CTaTHCTUYHOIO
OIIpaIfOBaHHA Takux naHux [SI mpomae
Ha MDKHapOJHOMY PHHKY 1 iX MOKyI-
ISIMH TIEPEBAXKHO € HAYKOBI YCTAaHOBH,
BUIAaBHUIITBA Ta Oi0mioTexku. CaMe 1i€ro
0a3010 JaHUX BOHH KEPYIOThCS, KOIHU
CKJIaJal0Th 3aMOBJICHHS Ha MEPiOgUYHi
HayKoBi BuAaHHA. JKypHanbHI CTaTHC-
THYHI JaHI BUKOPUCTOBYIOThCS 1S (po-
pMyBaHHA 0a3u JaHUX TPO 1HACKC ITH-
tyBanHA (Science Citation Index - SCI)
JKYPHAIIB, SIKUHA y3aralbHIOETBCS Y 3Bi-
Ti ISI mpo »xypHanbHUU iHOEKC LM-
tyBanHa (Journal Citation Report -
JCR). Ha cporoani o0poOka >xypHaJIiB
B1I0YBAETHCS TAKOXK 1 B COLlIaTbHUX Ha-
yKax (iHIEKC MUTYBaHHS B COI[iaJIbHUX
Haykax- Social Sciences Citation Index-
SSCI) i mucteuTBO3HAaBCTBI i T'ymaHi-
tTapHuX Haykax (Arts and Humanities
Citation Index-AHCI).

Y JCR HaBelieHO KUTBKICHY TOpiB-
HSUIBHY OLIHKY PEHTHHTY >KypHajiB Ha
OCHOBI iMmakT-pakTopa. IMmakT-ak-
TOP € MIpOIO YacTOTH, 3 SKOIO CTAaTTs 3
KypHaly Ta caM XypHaJl HUTYIOTh 1HII
BUJIaHHsI BIPOJIOBX TIEBHOTO Yacy, T0O-
TO CHIBBIAHOLIEHHIM MiX KUIBKICTIO
LUTYBaHb CTaTeH, OMyOJIiIKOBAaHUX Y Ja-
HOMY JKypHaJi, Ta 3arajbHOI0 KiJlb-
KICTIO OMyOJIIKOBaHUX y HhOMY CTaTeH.
ImMmakT-akTop KypHaJTiB BH3HAYAIOTH
IIJSIXOM JIJICHHS KiJTBKOCTI IUTYBaHb 3i
CTaTel KypHaIy B IOTOYHOMY POI Ha
KUTBKICTh CTaTei, OmyOJiKOBaHUX Yy
I[bOMY JKypHaJi 32 MHHYJI JBa POKH.
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3HaueHHS IMIaKT-(pakTopa 3aJeKHUTh
BiJl MPOAYKTUBHOCTI raiy3i Ta piBHA
UTOBAHOCTI B JaHIA croermjam3sanii.
KpiM 1poro BHCOKHI iMIakT-(pakTop
3MeOUTBIIION0 MAalOTh OTJISIOBI  XKYp-
Haiu. MeTOIYHI CTaTTi TAKOX MOXKYTh
MiHIMATH IMITAaKT-()aKTOpP KypHATY.

B VYxpaiHi 32 pokH HE3alIeKHOCTI, Ha
»KaJib, He OYyJI0 PO3pOOICHO YITKHX KPHUTE-
piiB oIiHKK HaykoBoi poGotu. HameBHe
TOMY, IO II¢ HIKOro He IfikaBuio. Ha-
CIpaB[i BECh HAYKOBUIA CBIT JKUBE 3a Jia-
BHO C(hOPMOBAHUMH KPUTEPISIMH, IKUMHU €
a0 TMTYBaHHS HAYKOBOI CTaTTi B HAYKO-
Bili mpeci, TOOTO, SIK iHIIN HAYKOBIL OITi-
HIOIOTB po0oTy, abo >k myOmikariii aBTopa
B IMTOBAaHMX BUIAHHAX. Bumanas nbae
MPO CBiii aBTOPHUTET 1 MyONIKye TITBKU
HAyKOBI IIpalli, sSIKi CIIPaB/li 3aCIyTOBYIOTh
Ha yBary. [IpubmmusHo y 20-X pokax Mu-
HYJIOTO CTOJITTS OIONIOTEKH Ta BHIaBHH-
LTBa, MI00 OPIEHTYBATUCS, SIKi BUIAHHSI
3aMOBJISITA UM BUJIABATH, MOYAIH PO3POO-
JISITH KPUTEPIi, IO IPYHTYBATUCS Ha iHJIC-
Kcl 1uTyBaHHA. TOOTO, HAYKOBHM XKyp-
HaJI, SIKAH IUTYETHCSI IHITMME aBTOPaMH,
3aMOBJISTH 200 BuAaBad. Llei mexaHism
3al03MYEHHH 13 KoMeplii, i3 moTpedun ma-
TH 1H(OpPMAIII0 PO PESHTHHT BUIAHb SK
HAyKOBUX, TaK 1 He HayKoBUX. ToOTO Bce
MOYMHAJTIOCS 3 €KOHOMIYHHX IEpeIyMOB.
¥ 60-x pokax MUHYJIOTO CTONITTS aMepH-
KaHChKHMI [HCTUTYT HaykoBOI iH(popMarii
PO3IOYaB ONPAIFOBAHHS HAYKOBHX BH-
JlaHb 3a iHgekcoM 1utyBaHHs. [l{opoky
BiH IIPOIIOHYE CBOi pe3yabTaTH 0i0sioTe-
KaM, BHIABHUIITBAM TOMIO. [HIEKC IHTY-
BaHHS Ha CBOTOJHI, KPIM E€KOHOMIYHOTO
3Ha4YEHHS, HAOyB TaKoXX Bard i IMpH KBa-
miikaifHOMY OIIIHIOBaHHI HAYKOBHX 1
BUKJIQNAIBKAX KaapiB. Y PO3BUHEHUX
KpaiHaxX HayKOBellb, SIKMII He ITyONiKy-
€TBCS B CONITHUX HAyKOBUX BHIAHHSIX,
HIKOIT HE MOTPAUTh HA BXINBY HAy-
KOBY YM BHUKIAJallbKy mocamy. ChoromHi

HE OIIHIOIOTh PIBEHb YUCHHUX 32 1HICKCOM
LUTYBaHHS JIMIIEC €KOHOMIYHO HaiBiiCcTa-
T, imeonorivHo oOMexeHi kpainu. Ha
JKalb, 1HICKC LUTYBaHHSA HE 3aCTOCOBY-
€ThCS 1 B YKpAiHi, 0 TOr0 ) YKpalHCBKi
HAyKOBIIl YacTO HE 3HAIOTh, IO TaKe iH-
JIeKC LIUTYBaHHS. Y PajsHCHKI YacH Hay-
KOBI BUIaHHS Majd BCTAHOBJICHI 1HIEKCH
uutyBaHHs. [Ipo 1ie pamgoBi HayKOBII Ha-
BiTb HE 3HAIM. AJIe, TaK UM iHaKIIIe, 11e PO-
owmnocs. Marepiany mepeKyiaiaiucs aHr-
JiHACHKOI0 MOBOIO ¥ BUXOIWIH APYKOM Ha
3axoni. Komu Ykpaina 3100yna He3anex-
HICTb, PEIKOJIETI] KypHAIIB B3araji He
3aMUCITIOBAJIHCS HAJ| [IUM MUTAHHAM. AJie
B CBITi came Ha IIbOMY 0a3yeThCs OIIHKA
HAYKOBHUX KaJIpiB Ta HAYKOBHUX MIKLI. [ Mu
MYCHMO BHWIIPABJIATH CUTYAIll0 B Trajy3i
EKOJIOT11 Ta MPUPOIOKOPHCTYBAHHS.

BBaxkaemo, mo poab Oyab-SKOTO
HAYKOBOTO BHAAHHS IIOJSITa€ B TOMY,
o0 OyTU MOCEPETHUKOM MiX JOIHUCY-
BaueM 1 YHTA4eM i JIOHECTH HAyKOBUI
3M00yTOK sSK — HadmoBHime. Ilum B
YkpaiHi CHUCTEMHO HIXTO He 3aiima-
€TbCs. Y BIZIOMHX HAYKOBHX BHIAHHSIX
3MIHACHIOETECS CYBOPE pELICH3YBaHHS,
MOYMHAIOYM BiJ (OpMalbHUX peyer i
3aKiHdyl04d CcyTTIo. be3ymoBHO, 110
MOTIM TIi KypHAJIM YUTAKOTh, TPArHyTh
iX MepeAIUIaTHTH, aJKe B HUX MpeacTa-
BJieHa cepilo3Ha Hayka. BoHu npyky-
IOTBCSI aHTIIHCHEKOI0 MOBOIO. Tak smo-
HIII He MEHIII MaTpioTH, HiXK MH, YKpai-
Hii. [IpoTe um goBimaBcst O CBIT Mpo iX-
Hi 3100y TKH, IKOM BOHU APYKyBasucs 0
TUTBKA SITIOHCHEKOIO MOBOIO? ToMy poib
HAYKOBHX JKYpHAJIB AyXe Benuka. Bo-
HU CHOPHUAIOTH (HOPMYBAHHIO HAIliO-
HAJIBHOI HAYKH.

BaxmuBUM MHUTaHHSM OO ITiIBHU-
IICHHS SIKOCTI HAyYKOBUX cTaTel € Bil-
MOBITaJIbHE PEIICH3YBaHHS Ta «BINCIBY
HESAKICHUX POOIT.
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| CYYACHI ITPOBAEMU CTBOPEHHSI...

I B 1iit peanbHiid, CKIQIHINA cUTYyaIIi{
HEOOX1JHO BXKMTH HEBIIKJIAAHUX, ajie
obepexHux 3axofiB. [lo-mepie, Tpebda
3HATH pEalbHU CTaH peuei, ToOTo
BBECTH KpHTepil OMIHKA HAYKOBOi pO-
6otu. Tomy HEOOXiTHO BUBECTH MO Ki-
JIbKa HAYKOBHUX JKYPHAIB B KOXHIH Ha-
VKOBI# Tany3i Ha piBeHb IIMUTYBAaHHS, a
OTXE, 1 CyBOPOIO PELEH3yBaHHS s
TOro, MO0 Hamli HAyKOBI[I MOTJIH MMy0-
JTIKyBaTHCS HE JIWIIC B 3aKOPJOHHHX, a
W y CBOIX BUJAHHSX, SIKI YUTAIOTh 3a
KOPJIOHOM.

BBaxxaemo, 1o 0a)xaHo MaTH €IIH-
Huit Ilepenik HaykoBHX (haXxOBUX BH-
JlaHb 3a Tally3sSMHU 3HaHb, y TOMY YHCII
3 EKOJIOTii, Jie¢ MOXYTh MyOJIiKyBaTHCS
PE3yIABTATH SIK JOKTOPCHKUX, TaK i KaH-
TuaaTchkux aucepramii. Lle cropus-
TAME TIJBUIICHHIO SIKOCTI HAyKOBHX
(axoBUX BHIAHb YKpaiHH, MOIIHPEHHIO
X PO3MOBCIOMKEHHS, a TAKOX 1HTErpy-
BaHHIO YKpaiHu 10 €BpONENChKOro Ha-
YKOBO-OCBITHBOTO TIPOCTOPY.

Hanpsimu cHCTEMHOI0
B/I0CKOHAJICHHS] HAYKOBHX
€KOJOTNYHHUX HIKLT

[MizcymoByIOUYHM BUKJIAJCHE, MOXHA
BH3HAYNTH OCHOBHI HANpsIMH BIOCKO-
HaJICHHS HAYKOBHX €KOJIOTIYHUX MK Y
HAYKOBO-HABYAJIbHUX 3aKJaax.

1. Busnayenns: metu. Kpim nurtans
HaI[lOHANBHOT Oe3Mekn, OOOpOHH Ta
BiliICbKOBO-ITPOMHKCIIOBOTO  KOMIUIEKCY,
NOTPiOHO HPUAIIATH yBary BceOiuHii
MIATPUMII TPHCKOPEHOTO PO3BHUTKY Ha-
VKW W TEXHIKM Ha T MPIOPUTETHHUX Ha-
npsMax i3 METOK pPO3poOJIeHHS 1 3a-
MIPOBAKEHHS BUCOKHUX TEXHOJOTIH, 3a-
CTOCYBaHHS  KOHKYPEHTOCIIPOMOXKHOI
Ha CBITOBOMY PHHKY BHUCOKOSIKICHOT Ha-
yKkoBoi npoxykii. I{e Tpeba podutu Ha
PiBHI HAYKOBO-HAaBYAJIBHOI YCTAHOBH.

2. CrBopennss cucremu. CrtBO-
PEHHS Ji€3MaTHOI CHCTEMH YIPaBIiHHS
3HAHHSAMHU (MEHEIKMEHT 3HaHb) y He-
o0ximHOMy a0 MOTPIOHOMY HAYKOBO-
MPaKTUYHOMY HampsMy (Ha piBHI Ha-
BYAIILHO-HAYKOBOTO MiAPO31iTy: Kade-
Ipa, J1abopartopis).

3. Bu3HaueHHsI YMOB (pyHKIiOHY-
BaHHA. Po3mmpeHHs HayKOBO-AOCIHif-
HOTO CEKTOpY B HampsiMi iHTerparii ai-
SUTBHOCTI HABYANBHUX Ta HayKOBUX
MiApO3A1TiB.

4. BpaxyBaHHA YIpPaBJiHCBKHX
pecypciB. Peamizamis cucteMu 3axoJiB
JUIA CYTTEBOTO MiJABUILEHHS KOMIIETEH-
THOCTI KajpiB Ha BCiX PIBHSX BHUKO-
HaHHS HAayKOBUX JOCTIIKEHB, YIIpaB-
JIIHHA Ta I1HHOBAWIMHOI misJIBHOCTI B
oOpaHUX HampsMax BIAMOBIAHO 0 MOT-
peb cycrinbcTBa.

5. BuzHaueHHsI cMcTeMHHUX (QyHKILii
KepiBHUITBA. PO3yMiHHS  BIaHUMH
CTPYKTYypaMH MPIOPUTETHOCTI KYJIBTYPH 1
HAyKH TIpY TUIAHYBaHHI, YIPaBIIiHHI, Op-
raHizarlii, MOTUBAIlil, KOHTPOTI.

6. dopmMyBaHHfl OpraHizamiifHUX
pitens. [IpaBunbHE cTaBIeHHS A0 THX
JUJISTHOK, SIKi 3a0€3Me4yloTh MaiOyTHE.
Y HaB4YaJbHO-HAYKOBOMY 3aKyaji Iie
HayKOBE TOBapHCTBO, KypCOBi, Oakaia-
BpCBbKa Ta Maricrepcbka podora. Y Hay-
KOBUX YCTA@HOBaxX II¢ BUKOHAHHA KOH-
KYPCHHX poOiT, poOiT 3a rpaHaaMu.

7. PecypcH CHCTEMHOI0 YHpaB-
JiHHA. MarepiaibHe CTUMYJIIOBaHHS
(TBOpYiCTH MOBHHHA PO3KPUBATHUCS MO-
BHOIO Mipo0), (iHaHCOBe 3abe3re-
YCHHS, CIUIATa MATCHTIB Ta BHIABHUYOT
JiSUTBHOCTI. AZIMIHICTpaTHBHE CTHMY-
JIIOBaHHS, 320X04eHHs. [1oTpiOHO CTBO-
PUTH CHCTEMU PEHTHHIIB U HAYKOB-
I[iB Ha 3pa30K TOTO, SIK BOHU BBOJSATHCS
JUIS CITY’KOOBIIIB UM HAYKOBIIIB y pO3-
BHHEHUX KpaiHax. I[li pedTHHrH mO-
BUHHI mependadaTH Bci HAyKOBi 37100Y-
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TEOPETHYHA EKOAOT'IsA

YIAK 616+631.95:631.445.2/.4+633

EKOTOKCHKOAOTI'TYHA OIIIHKA BIIAUBY
3ABPYAHEHHS CD, CU, ZN, PB HA
PEPMEHTATHBHY AKTHBHICTbD
OKCHIOA3 OJEPHOBO-
CEPEAHBOIIIA30AHCTOI'O I'PYHTY
TA YOPHO3EMY THIIOBOI'O
MAAOTI'YMYCHOTI'O

H.O. Pu:xkenko

JeprkaBHa eKoJIOTiYHA aKaeMisl MiCJIAUIIIOMHOT OCBITH Ta YIpaBIiHHS,
ByJI. Mutpomnonuta Bacuns JlunkiBeekoro, 35, 03035, m. Kuis,
RyzhenkoN@rambler.ru

B crarTi npencrasieHo miAXix po3paxyHKy diama3oHIB aKTUBHOCTI OKCHZIA3 IPYHTY, IO J0-
3BoJiste ouiHtoBaTH TokcH4HicTh Cd, Pb, Cu, Zn no BigHOLIECHHIO 10 MOMi()eHOIOKCHIa3H 1 mepo-
KCH/Ia3i B yMOBaxX MOHO- Ta MOJIIMETAIIIYHOr0 3a0py JHCHHS IPYHTY. BH3HAYEHO Psii TOKCHYHOCTI
METaJIB M0 BiJHOIICHHIO A0 okcupaa3 rpyHry: Cd > Cu > Pb > Zn. BcTaHOBIEHO, IO ISl KOM-
IUIEKCY METalliB MEHII TOKCHYHA Uil PepPMEHTIB MOPIBHSHO 10 MOHOMETATIYHOI [ii 32 BUKIIIO-
YCHHSAM IMHKY. K7nouosi cnosa: BaXkKi MeTanu, GepMEHTATUBHA aKTUBHICTh IPYHTY, OKCHIA3H,
TOKCHYHICTh, 3a0pYJHEHHS, eKOTOKCUKOJIOT19HA OLliHKA.

JKOTOKCHKOJIOTHYECKasl OlleHKa BJMsAHMA 3arpsisHenus Cd, Cu, Zn, Pb Ha depmenta-
THBHYK0) AKTHBHOCTh OKCH/a3 /ICPHOBO-CPEeJHENOJ30/IMCTOH MOYBbI M YepHO3eMa THUIIMY-
HOro MmajorymycHoro. H.A. Penkenko. B cTatee mpeactaBiieH MOAXO pacdeTa AUANa30HOB aK-
THBHOCTH OKCHa3 MOYBBI, YTO IO3BOJIIET OlleHNBaTh TOKCHYHOCTH Cd, Pb, Cu, Zn mo otHoIIe-
HUIO K TONM(EHOIOKCH 1a3e U EPOKCHIa3e B YCIOBHAX MOHO- ¥ MYJIBTUMETAJUTMYECKOTO 3arpsi-
3HeHHUs MouBHl. ONpeeneH psx TOKCHIHOCTH META/LUIOB M0 OTHONICHHIO K OKcuaaszaM mouBel: Cd
> Cu > Pb > Zn. YCTaHOBIICHO, YTO JACiICTBHE KOMIUIEKCAa METAIIOB MEHEE TOKCHYHO s dep-
MEHTOB 10 CPAaBHEHHMIO C MOHOMETAJUIMYECKUM JCHCTBUEM 3a UCKJIIOYEHUEM LUHKa. Kirouesbie
€106a: TSKETbIe METaJUTbl, ()EPMEHTAaTUBHAS AKTHBHOCTH MOYBBI, OKCH/A3bl, TOKCHIHOCTD, 3arps-
3HEHHUE, S3KOTOKCHUKOJIOTHYECKAsT OL[EHKA.

Ecotoxicological estimation of Cd, Cu, Zn, Pb pollution‘s influence on oxidizes
phermental activity in the conditions of turf middle sandy soil and chernozem soil. N.O. Ry-
zhenko.The article deals with approach of the calculation of soil oxidizes activity diapasons. It al-
lows to evaluate Cd, Pb, Cu, Zn toxicity regarding polyphenoloxidize and peroxidize in the condi-
tions of the single and complex of metals soil pollution. According to the value of heavy metals
toxicity regarding soil oxidizes the heavy metals can be ranked in the following descending order:
Cd>Cu>Pb>Zn. The influence of the heavy metals complex had less toxicity regarding soil oxi-
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dizes than effect of zinc on soil ferments. Keywords: heavy metals, soil enzyme activity, oxidase,

toxicity, pollution, ecotoxicological evaluation.
Beryn

OngHUM 3 HaMBaXXIMBIIIMX OL[IHOY-
HUX 1HJIEKCIB TOKCUYHOCTI BaXKKHX Me-
tanmiB (BM) € mokasHuKk iX BIUIMBY Ha
(epMEHTAaTHBHY AaKTHUBHICTH IPYHTY .
®depMeHTH, K HAWAKTUBHINIAHA TPYHTO-
BUIl KOMIIOHEHT, 30CEpEDKEHI TaM, Iie
HaMOULIBII I1HTCHCUBHO BigOyBarOTHCS
MPOIECH KHUTTEMISIIBHOCTI MiKpoopra-
HI3MiB, B TOMY YHCJHIi 1 rymidikarii rpy-
HTy [1-4]. B naniif poboTi BuB4anace
AKTUBHICTH MOJi(EHOJIOKCHIa3u Ta Me-
pokcunazu B 0-20-cM mapi IpyHTY B
yMoBax ioro 3a0pyndenns Cd, Pb, Cu,
Zn. Jlani depmeHTH BiZHOCATBCSA [0
rpynu oKcuaa3 ta 6epyTh y4acTb y CH-
HTE31 Ta po3MaJii TYMYCHUX PEUOBHH
rpyuty [1-3]. Tomy nomnidenonoxcuna-
3a Ta MEepPOKCHa3a BiAirparoTh BaXKIIMBY
pOJb y peryisii eHepreTHIHoro Oaa-
HCy OiOJIOTIYHUX EKOCHUCTEM, BH3HaYa-
10un ioro OydepHy 3IaTHICTH Ta TMO-
TYXXHICTh (ITONPOAYKIIHHOTO MPOIECy,
OCKUTBKM CHHTE3 Ta MiHepamizallis Ty-
MYCOBUX PEYOBHH IPYHTYy € IMpOBiJ-
HIMH YHMHHUKAM{ DIBHA POJIIOUOCTI
IpyHTy [5-8]. OCHOBHA KiJbKICTh BaX-
KHX METaJIiB, 0 HAJIXOAUTh i3 3a0py/I-
HeHHsIM (76-94%), sk TipaBUIIO, JOKaJIi-
3yetbes y 0-20 cM 1mapi rpyHTy, Iie aK-
TUBHO BiZIOYBalOThCS MPOLECH CHHTE3Y
Ta po3Majy TyMyCHHX PEUOBHH IPYHTY
[5-8]. Tomy nocmikeHHS piBHS BIUIH-
By BaKKHX METANIiB Ha aKTUBHOCTI OK-
CHJa3 IPYHTY B yMOBax 3a0pyIHECHHS
BM € HeoOXigHUM 3aBIaHHSIM.

Meroro HaHWUX JOCHIIKEHb OYyIo:
noOynyBatu psinu TokcuyHocti Cd, Pb,
Cu, Zn 1o BiIHOMIEHHIO O TOMi(eHO-
JOKCUA3U Ta MEPOKCHUIA3H, BCTAHO-
BUTH Jlalla30HA TOKCUYHOCTI BM 1o
BIZTHOIIICHHIO /IO aKTUBHOCTI ()epMEHTIB

3a pi3HUX KOHIIEHTpaLill MeTaliB y Ipy-
HTi, a TaKOX NOpPiBHATH BILIMB BM Ha
AKTUBHICTh OKCHJIa3 HA PI3HHUX 3a Oy-
(bepHOIO EMHICTIO IPYHTax: Ha YOPHO-
3eMi THIIOBOMY MaJI0 TyMyCHOMY Ta Jic-
PHOBO-CEPETHBOITI I30JIACTOMY IPYHTI.

Marepianu i pesyabraTn
JOCTiIZKeHHS

HocnimkyBaHi IpyHTH: IEpHOBO-Ce-
penHbomim3onucTUil  cymimanuidi  (pH
coll. — 5,5, TiApOJITHYHA KHUCIOTHICTh
2,7 mr-exB./100r, BMicT rymycy 3a Tro-
pianMm 0,87%, cTymiHb HACHICHOCTI OC-
HOBamMH 58%) Ta 4OpHO3EM THUIIOBHA
Manorymycuuii (pH coin. -6,2, cryninb
HacHYEHOCTI ocHoBamu 82,3%, BMICT
rymycy 2,89 %) mig mociBoM STIMEHIO
siporo. JIoCHipKeHHsI MPOBOJMINCE Ha
6a3i YepmiriBcekoro iHctutyTy AlIB
HAAHY. Ilpwu 3aknaaeHHi nociiai Oy-
JI1 BUKOPUCTAHI HACTYITHI COJII MeTa-
aig: Pb(NO3)2, ZnSO4*7 H20, Cu
SO4 * 7TH20, CdSO4. IlpoBoauiu Be-
rerauiiiauii 1 nonpkoBUil gocaiau. Bera-
HOBJICHHSI PIBHSI TOKCUYHOCTI KOXXHOTO
3 JIOCTDKYBaHUX METANiB IO BiJHO-
[ICHHIO IO aKTHBHOCTI IMEPOKCHUIA3U Ta
1oJ1iheHOTOKCHIA31 TOCIiIXKEHHS MPo-
BOIUIM B yMOBaxX MOHOMETAJIi4HOIO
3a0pyaHenHsa. Comi MeTaliB BHOCHIH Y
TPYHT PI3HUMH KUIBKOCTSMHU BiAg 5 10
30 I'’IK 3a BaJloBUM BMICTOM B 3aJICK-
HOCTI Bij Metairy. Cxema jociiny Oyia
takoto: 1.Kontponp; 2. 5 T'JK Cu
(500 mr/kr rpynry); 3. 10 T'JIK Cu
(1000 wmr/kr Tpynty); 4. 15 I'’/IK Cu
(1500 wmr/xr rpyHnty); 5. 5 TIAK Zn
(1500 wmr/kr rpynry); 6. 10 TAK Zn
(3000 wmr/kr rpynty); 7. 15 T'IK Zn
(4500 mr/kr rpyHTy); 8. 5 TIK Cd (15
Mmr/kr TpyHTy); 9. 10 ITIK Cd (30 mr/kr
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rpyHry); 10. 15 TK Cd (45 mr/kr rpy-
Hty); 11. 30 TAK Cd (90 mr/kr rpy-
Hry); 12. 50 I'’IK Cd (150 mr/kr rpy-
HTy); 13. 100 TJAK Cd (300 mr/kr rpy-
HTy); 14. 5 TIK Pb (150 mr/kr rpy-
HTy); 15. 10 TIK Pb (300 Mr/kr rpy-
HTy); 16. 15 TJIK Pb (450 mr/kr rpy-
Hty); 17. 30 TIK Pb (900 mr/kr rpy-
Hty); 18. 50 TAK Pb (1500 mr/kr rpy-
HTY); 19.Cu 5 I'’IK (500 MI/KT TpyHTY);
20. 10 T'IK Cu (1000 mr/kr rpyHTy);
21. 15 TAK Cu (1500 mr/kr rpyHTy);
22. 5TJK Zn (1500 mr/kr rpyHTY); 23.
10 TAK Zn (3000 mr/xr rpyHTY); 24. 15
I'’IK Zn (4500 Mr/kr rpyHTY).

BceraHnoBnieHHs Nlianma3oHiB TOKCHY-
HOCTI OKCHJa3 110 BiJIHOIICHHIO JIO CY-
mimni metaniB (Cd, Pb, Cu, Zn) nposo-
JIAJTH B YMOBaX MYJIbTUMETAIIIYHOTO 3a-
OpynuenHs. s mporo y 0-20 cm map
rpyHTY BHOCWIM cymimi conerr Cd, Pb,
Cu, Zn B xoHneHtpauisx Big 0,5 1o 5
I'’/IK eneMeHTIB 32 BaJOBUM BMICTOM.
Cxema Jociay Oyna TaKOIO:
1.Kontpons; 2. Cymim coneér mo 0,5
I'’IK Zn, Cd, Cu, Pb, 3. Cymim coneii
mo ITJAK Zn, Cd , Cu, Pb; 4. Cymim
coneit mo 5 'IK Zn, Cd, Pb, Cu. o3u
BHECEHHSI METAJiB y TPYHT IO BapiaH-
Tax Oyl 30pi€EHTOBaHI Ha 3HAYCHHS
I'’IK 3a ix BamoBum BmicTtoMm. I'JIK Ba-
JIOBOTO BMICTY y TpyHTi ckiaganu: Cu —
100 mr/kr; Zn — 300 mr/kr; Cd — 3
mr/kr; Pb — 30 mr/xr

ExcTpakiiro pyXoMHUX Ta IIOTEH-
niitno pyxomux ¢opm Cd, Pb, Cu, Zn
nposoauwiu 1 H HCI 3 mopanbimum Bu-
3HAYCHHSIM XpOMarorpaiqyHuM MeTo-
JIOM B TOHKOMY Imapi amcopOeHTy (Ne
50-97 Bixm 19.06.1997 p.) [9]. Busna-
YEeHHS aKTHBHOCTI OKCHa3 IPYHTY IIPO-
poaunn 3a meronaoMm A.IIl. TancrsHa 1
BH3HAYaId B MT IIypHyprajiiHy Ha 1 r

rpynty [10].

Pe3yabTaTu Ta iX 00roBOpeHHs

Pe3ynpTaté AOCIHIIKEHb MMOKA3aly,
o 1Hridyroya Jisi JOCHTIKYBaHUX Me-
TaniB Oysa BULIOK IS MOMi(EHONIOK-
CHIa3u, HDX JUIsS MEPOKCHIA3u SIK Ha
YOPHO3€EMi, TaK 1 Ha JCPHOBO-ITiI30JIHC-
TOMY IPYHTI. Y 3B’SI3Ky 13 OUIBIIOIO Ie-
OXIMIYHOIO €MHICTIO YOPHO3EMY THIIO-
BOTO MaJIOTYMyCHOTO aKTHBHICTh 000X
OKCHJa3 Ha HboMY OyJia BUIIOIO, HK Ha

JEPHOBO-CEPEIHBOIII30JIUCTOMY  IPY-
HTi (Tabmn.1).
IIpu ™MoHOMeTanmiuHOMY  3a0pyI-

HEHHI aKTHBHICTh OKCHa3 Ha YOpPHO-
3eMi Oyna OUTBIIOK MOPIBHIHO 110 Jep-
HOBO-CEPEAHBOIII30IUCTOTO  TPYHTY.
Tak, B yMoBax IMIAKkTHOro 3abpyn-
HCHHSI [IMHKOM Ha JIEPHOBO-CEPEIHBO-
MiJ30JJUCTOMY TPYHTI Ha BapiaHTi 5
I'’/IK akTuUBHICTH TOJTI(PEHONIOKCHAAZH
cranoBwia 0,639; ma 10 TAK - 0,707,
Ha 15 T'JIK - 0,347 mMr nypnypraiiHy Ha
1 r TpyHTY, @ Ha YOPHO3EMi TUIIOBOMY
BigmosigHo 0,579; 0,330; 0,483. AkTH-
BHICTh NEPOKCHAA3N Ha JEPHOBO-CEpe-
JTHBOIII 30JIMCTOMY TPYHTI CKJIajgana Ha
Bapianti 5 TZIK 0,429; 10 TJIK 0,336;
15 TAK 0,129 mr nypnypraminy Ha 1 T
TPYHTY, a Ha YOpPHO3EeMi BiJIOBIIHO
0,228; 0,150; 0,168 Mr mypmypraiiHy
Ha | T IpyHTYy. AHaJIOTiYHA 3aKOHOMIp-
HicTh criocTepiranack i s Cd, Pb, Cu
(tabn.1). Buxoasuu i3 aHami3y Jjitepa-
TYPHHUX JDKEpEJ, aKTUBHICTH OKCHIa3
0 BiIHOUICHHIO JIO KOXXKHOTO €JIEMEHTY
3aJICKHUTH Bill CTPYKTYPHHIX OCOOIHBOC-
Tel (momdeHoNoKcuaa3a — Mijib-, a me-
pOKcHia3a — 3aIi30BMiCHUH (pepMeHTH)

[1].
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Tabauys 1
Jiana3zoH aKTMBHOCTI OKCH/Ia3 B YMOBAX MOHOMETAJI4YHOI0 3a0py/AHEHHS
Konuen- DepmeHT
- Tpauis py- Iomidenosoxcuaaza Ilepokcuaasa
= = XOMHX AKTHBHICTh | AKTHBHICTH | AKTHBHICTH AKTHB-
s = ¢bopm BM | pepmenty, mr | pepmenty, % |dpepmenty, Mr| Hicts dep-
= f:’ B rPYHTi, | mypmypraJji- |Big KOHTpPoOJIO | mypnypraJji- | MeHTy, %
MI/KT Tpy- | Hy Ha 1 r rpy- HyHalr BiJl KOHT-
HTY HTY TPYHTY poJiio
JlepHOBO-CepeTHBOMIA30JIMCTHII TPYHT
Kontposnb 0,680 100,0 0,429 100,0
STJK 7,72 0,466 69,60 0,190 44,3
10 TAK 15,33 0,746 109,70 0,414 96,5
cd 15 TAK 22,90 0,789 116,00 0,429 100,0
30TJAK 46,40 0,247 36,60 0,131 30,5
50 TJK 77,10 0,229 33,70 0,119 27,8
100 I'ZIK 153,10 0,069 10,20 0,021 5,0
HCPso, 0,10 0,09
STAK 116,10 0,619 91,00 0,380 88,6
10 TAK 231,90 0,551 81,00 0,354 82,5
Pb| 15TAK 347,70 0,595 87,00 0,302 70,5
30 LK 695,10 0,391 57,50 0,173 40,3
50 I'IK 1158,30 0,073 10,80 0,022 5,1
HCPs., 0,06 0,17
STJK 743,00 0,639 94,00 0,429 100,0
Zn| 10TJK 1913,10 0,707 104,0 0,336 78,3
15TJK 2868,45 0,347 51,0 0,129 30,0
HCPs,, 0,10 0,08
STAK 173,80 0,660 97,0 0,412 96,0
Cu 10 TAK 533,45 0,653 96,0 0,390 90,9
15TJK 799,72 0,612 90,0 0,184 43,0
HCPs,, 0,10 0,08
YopHo3eM THNOBHIT MAJOTYMYCHHIi
KoHTponb 0,750 100,0 0,540 100,0
STAK 7,01 0,660 88,0 0,270 50,0
10 IAK 13,90 0,387 51,6 0,387 71,7
cd 15 TJAK 20,80 0,639 85,2 0,369 68,3
30TJAK 41,70 0,335 44,7 0,218 40,4
50 TAK 68,20 0,300 40,0 0,185 343
100 '’IK 138,90 0,139 18,5 0,056 10,4
HCPs,, 0,07 0,10
STIAK 109,16 0,735 98,0 0,387 71,67
10 TAK 231,90 0,720 96,0 0,426 78,9
Pb | 15TIK 347,70 0,810 108,0 0,405 75,0
30 TAK 695,10 0,488 65,0 0,272 50,38
50 IAK 1062,00 0,113 15,0 0,04 7,5
HCPs,, 0,09 0,09
STAK 656,50 0,579 77,2 0,228 42,2
Zn| 10TJK 165791 0,330 44,0 0,150 27,1
15TIOK 2484,20 0,483 64,4 0,168 31,1
HCPs,, 0,10 0,17
STAK 144,30 0,768 102,4 0,444 82,2
Cu 10 TAK 421,00 0,768 102.4 0,660 122,2
15 TAK 630,20 0,735 98,0 0,540 100,0
HCPs,, 0,11 0,10
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Byiio BcTaHOBIIEHO, MO 301TBIICHHS
KOHIICHTpaIlil MEeTaliB B TPYHTI NPUBO-
QIO IO TIPUTHIYCHHS aKTUBHOCTI OK-
cyias. B ymoBax MOHOMeTaNliYHOTO 3a-
OpynHeHHS (opMaizalis 3aJeKHOCTI
AKTUBHOCTI OKCHJa3 BiJ| KOHIICHTpAIlii
MeTaly B TPYHTI J03BOJHJIA BCTAHO-
BUTHM JiaIla30H iX aKTUBHOCTI IO Bif-
HOLICHHIO 10 KOXKHOTO JOCIHIiIKyBa-
HOTO eneMeHTy. ['padik 3ajexHOCTI aK-
TUBHOCTI OKCHa3 BiJl KOHIICHTpaIlii Ka-
IMII0 Yy JEPHOBO-CEPEIHbOIIII30IIHC-
TOMY IPYHTI SIK IPUKJIA] IPEACTABICHO
Ha pUCYHKy. /liama3oH akTHBHOCTI IO-
TiQEHOJIOKCHIa3d Ta IEePOKCUIA3U B
yMOBax 3a0pyJIHEHHs IPYHTY BaXKKHMU
MeTallaMi BH3HAYalId 00JAacTIO KOHIle-
HTpalid pyxomoi GpopmMu mMetany B Ipy-
HTi (MI/KT), BEpXHBOIO MEXKEI0 SIKOTO €
3HAYEHHSI, NIPU IKOMY HE BiOYBa€ThCS
MPUTHIYEHHS aKTUBHOCTI  (DepMeHTy
(piBeHb KOHTPOJIIO), a HHXHBOIO - €
3HAYCHHS, TIPU SIKOMY CIIOCTEPIraeThCs
100% mpurHiueHHS aKTHBHOCTI (epme-
HTy. PiBeHb KOHTpOIIO BBaxanu 3a 100
% aKTHBHICTh (PEpMEHTIB. 3alexKHICTh
AKTUBHOCTI OKCHJa3 BiJ KOHIICHTpAIIii
pyxoMmux (opM MeTanay B IPyHTI BcTa-
HOBJIIOBAJIM 33 JONOMOTOI0 METOY iMi-
TaniiiHoro MojemoBanHg [11], B pe-
3ynbTaTi 4oro OyB Ofep)KaHUU BEeCh [ii-
arma3oH aKTHBHOCTI OKCHIa3 B yMOBax
3a0pyZHEHHSI TPYHTY. 3TiIHO 3aKOHIB
(azoBux peaxiid, “Bce, abo HI4YOro0”,
3arajJlbHAX BJIACTHBOCTEH cHUCTEM — iX
HEPEPBHOCTI Ta HEMEPEPBHOCTI - KOJHU-
BaJGHUI THIT 3aTyXaHHSI AaKTHBHOCTI
(hepMEHTIB B yMOBax 3a0pyIHEHHS IPY-
HTy BM € THmoBum (mpaBumio ,3atTy-
xaHHs mporecis”) [2, 3, 11]. Biamosi-
nHo no npuHnuny Jle Hlarense-bpayna
Ta IPYroro NPUHIKNY TEPMOAUHAMIKH,
MiCJIA CTpecy eKochcTeMa He IMOBepTa-
€TBCSL IO TONEPETHBOTO CTaHy, OCKi-
JIbKM KOHCTPYKTHBHA 3MiHa y 1i CTPYyK-

Typi BUKJIMKA€E 30UIBIICHHS SHTPOIIi Ta
MOTJIMHAHHS €HEeprii 30BHI, IO IPU3BO-
JIUTh JI0 CYTTEBHX 3MiH Y ii iepapxii [2,
3]. Buxonsuu i3 1bOT0, 3aJICKHICTh aK-
TUBHOCTI (DEPMEHTIB Bill KOHICHTpAIIii
METaJliB y IPYHTI OMHUCYBaJM 3a JIOMO-
MOTOI0 MOJIHOMIaJIbHOI CIIagHOI KPHUBOL
(r=0,95-0,99), 1110 y3romKy€eThes 3 JIiTe-
paTypHHUMH JaHHUMH Ta € ICTAIBHOIO
YACTHHOIO 3arajibHOr0 CKCIIOHEHIIiH-
HOTO TpPEHJY TpOIeciB jaerpajamii y
exocucremi (puc. 1). JluHamiky akTHB-
HOCTI OKCHa3 Bia KoHUeHTpalii BM Ha
JEpHOBO-CEPENHBOMII30JIUCTOMY  IPY-
HTI (opMaltizyBaJid TaKMM YHHOM: IO-
niheHoNIOKCH a3 3,4177)(5 - 59,992)(4
+387,8x° —1132,9x> +1491,1x-682,4 (r
= 0,99)-Cd; mepokcumaza 3,2567x° —
58,296x'  +4385,76x  —-1160,3x
+1576,9x-742,3 (r=0,99)-Cd. Amnanori-
yHa (hopMaiizairist Oyia mpoBeIeHa JUIs
pelITH MeTaiB Ha 000X JOCHIKyBa-
HUX IpyHTaXx. Tak, npu 3a0pyaHeHHi Pb
JepHOBO-CEPENHBOIII30JIUCTOTO  TPY-
HTY: 5,75x° —61,107x* +209,14x-145,8
r = 097) - nonidpenonokcunaza;
2,833x° —34,207x> +136,71x-102,34 (r
= 0,96) —mepokcumaza; Ta Ha YOPHO-
3eMi  TUIOBOMY  MaJOI'yMYyCHOMY
5,317x° —60,164x” +216,92x - 147,5 (r
= 0,96) — nomidenonokcuaasa; 4,605x’
~51,79x> +186,13x-137,47 (r = 0,97)
nepokcuaaza. B ymoBax 3a0pymHEHHS
Zn: Ha JEPHOBO-CEPEIHBOIIII30IIHC-
Tomy rpymti  13,167x° —110,5x"
+292,33x-144 (r = 0,99) — nomidenono-
Kenmasa; 5,2707x° —54,141x° +181,51x-
103,95 (r = 0,98) —mepokcuaasa; ta Ha
YOPHO3EMi THIIOBOMY MaJOr'yMyCHOMY
50,507x° —276,24x> +454,77x - 164,64
(r = 0,99) — nomideHomokcunasa;
31,74x> —181,49x> +318,89x-138,04 (r
= 0,99) —mepokcunaza. [lpu 3abpyn-
HeHHi Cu JEepHOBO-CEpeIHBOIII I30IIHC-
Toro rpynry: 16,559x° —129,79x’
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+310,49x-22,78 (r = 0,68) — nomideno-
nokenzasa; 6,699x° —64,17x* +196,37x-
97,326 (r = 0,99) —nepokcuaasa; Ta Ha
YOPHO3EMi THIIOBOMY MajOI'yMyCHOMY

11,442x> —91,036x> +219,85x - 53,468
(r 0,75) noJi(heHoIoOKCHa3a;
18,025x> —141,61x> +323,24x-100,65 (r
=0,99) —nepokcunasa.

< Q6nacme excnepumeHmy. Qbngacmeb 5
170 - PO2HO3Yy. . — pogHo3y 130
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:Ilflg Mep JKcans*a(a'}i // \\ L\ / / + 110 g
:Ilgg I \ !l' 3 N -+ 100 8.
2125 [ *1 /3] g
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=110 '/ e iy 2
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5 8 1/ 7, N 160 3
8 70 +/ L \—- 5y
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g s N7 g
gg \I%\< Tonicperonokcudasal 6 130§
2 PARRN t20 T
20 ~
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5 3
0 0
0 3 4 5 6 7
BapianTtn gocnigy: 1 - 300 mr/kr (100 I'AK); 2 - 150 mr/kr (50 FOK); 3 - 90 mr/kr
(30 IAK);
L 2 KoHueHmpauisi pyxomux coopM 8 2pyHMi == = e=  AkmueH [} AxkmusHicmb nepokcudasu }

Ipumimxa: Ionrighenonoxcuoasa (a), nepokcuoasa (a) — noriHomianeHa hopmanizayis,; noaige-
Honokcudasa (0), nepokcudasa (6) — ekcnounenyitina opmanizayis
Pucynox. [Jianazon axmugnocmi okcuoas 6 ymo8ax MOHOMeManiyHo2o iMNakmno2o 3a0pyoHenHs
Kaomiem (0epHo8o-cepednbonio3onucmull 2pyHm,)

Hali0inpll TOKCHUYHMM IO BigHO-
LICHHIO 70 (DepMEHTIB BUSBUBCA Kal-
Miii: Jiana3oH aKTHBHOCTI OKCHJa3 B
yMOBax #oro 3a0pynHeHHS OyB Haii-
MEHIIIMM Ha 000X JIOCIIIKyBaHHX IPY-
HTax (Tabn.2).

HaliMeHI1 TOKCMYHMM IIO0 BiIHO-
IICHHIO 710 OKCHa3 OyB IUHK, HOTO Ii-
ama3oH AaKTUBHOCTI (QepMeHTiB OyB

HaWOUIBIIMM 3a aOCONIOTHUMM 3HAYEH-
HSMHU TPaHULb 1 [UPHUHOIO aMILTITYIH.
CBHHEIb XapaKTEPU3YBABCS MEHIIIO
TOKCHYHICTIO MOPIBHSHO JIO Mifi Ta Oi-
JIBIIOK0, HIXK LMHK. TakuM 4YHHOM,
BCTaHOBJICHO PsiJl TOKCUYHOCTI METaJliB
10 BITHOIIEHHIO JI0 oKcunas rpyHry: Cd
> Cu>Pb>Zn.
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3a MyIbTHMETATIYHOTO  3a0pyn-
HEHHS BEJTMYMHA aMIUTITYH J[iala30HiB
aKTHBHOCTI (DEpPMEHTIB NPH MyJIbTHMeE-
TaTIYHOMY 3a0pyaHEHHI Oyna OLIBLION
MOPIBHSHO 70 MOHOMETATIYHHX YMOB
(tabun. 3). HmwkHs Mexa JianazoHiB Mpu
CyMicHIA Jii MeTamiB Maibke CIIiB-
najaina i3 HaiMEHIIUMH TPAHUIIMH [Ti-
amazoHiB TPU MOHOMETATIYHOMY 3a-
OpynHeHHi, ski Oymu XapakTepHi mJs

KaJMI0 BHACIIZOK MOro HauOiIbLIIOl
TOKCHUYHOCTI MO BiJIHOLIEHHIO 10 OKCH-
na3. BepxHi Mexi fiama3oHiB aKTUB-
HOCTiI (PEpMEHTIB TpPU MYJIbTHMETANiy-
HOMY 3a0pyJIHCHHI OYyJIM MEHIIUMH TO-
PIBHSIHO 10 MEX Aiana3oHy aKTHBHOCTI
OKCHJIa3 TIpH OKpeMil nii meramiB, 1o
CBIJIYMTH MPO HASBHICTH SBHIA HUT1JIS-
mii TOKCMYHOrO  eQeKTy  MyJbTH-
MeTaIiyHoil [ii.

Tabruys 2

Jliana3oH aKTHBHOCTI OKCH/a3 B YMOBAX MOHOMETAIIYHOT0 3a0py/IHEHHS

Jiana3zoH akTMBHOCTI (pepMeHTY, B MI/KI pyXoMoi (hpopMu MeTary
DepMeHT Aep Hono-cepgggzgnmsonnnnn YopHo3eM THIIOBUI MAJTOTyMyCHHU I
Cd Cu Zn Cd Cu Pb Zn
[onidenon- 70- 80- 80-
oKcHIa3a 5-145 1150 | 1211 390-3650| 8-155 1200 105-1260{630-3800
50- 60- 60-
Ilepokcunaza| 4-142 1050 | 1070 300-3200|6,5-150 1100 70-1150 |{520-3400
Tabauys 3

Jiana3oHu aKTHBHOCTI OKCH/IA3 NPU MYJIbTHUMETAJIYHOMY 3a0pyAHEHHI

Konuentpauist MeTajiB y cyminri B IpyHTi, MI/KT pyXOMHUX
DepmeHT : hopm =
JlepHoBO-cepeTHbOMI30/1HC- YopHo3eM THNIOBHIA
THIi TPYHT MaJI0 TYMYCHUI
TTonideHonmokcHmaza 5,2-1500,0 30,6-1900,0
ITepokcumasa 3,7-1200,0 22,7-1700,0

Pesynbrat B3aemonii BM He € nipo-
CTOIO CYMOIO OKPEMHUX JIiid, a HAPOJIKYE
SKICHO HOBi Pe3yJbTaTH, IO 3aJICKATh
Bl ycCi€l CYKyIMHOCTI B3aeMOJiH. 30K-
peMa, BiOyBanach HUTUIALIS Jii Kaj-
MIFO, MiJi, CBHHI[I0O HAa OKCHJa3H, a II0-
TeHIliiioBaHa Jisg (30UIbIICHUN eeKT Yy
KiJIbKICHOMY PO3YMiHHI NPH YMOBHO-
SKICHIfl KOHCTaHTi) MPOSBISUIACH CTO-
COBHO ITHHKY.

BucnoBxku

BusiBiieHo, mo iHrioyro4a mis J0CIi-
JOKYBAaHMX MeETaliB Oyjia BHUIIOK JUIS
moJT1i(PeHONIOKCHIA31, HIK I TEPOK-
CUJIa3M K Ha YOPHO3€eMi, TaK 1 Ha Jaep-
HOBO-IT1/I30JIUCTOMY IPYHTI.

PiBeHb TOKCHYHOCTI MeTalliB OyJio
BUSBJIICHO Ha OCHOBI BEIMYMHM Jiama-
30HIB aKTHUBHOCTI ()EPMEHTIB IO BiA-
HOIIICHHIO JIO BMICTYy pyXOMoi (opmu
MeTaly B TpyHTi. s nomideHonokcu-
Jla3u Jiama3oHu aKTUBHOCTI CKJIaJaiu
Cd 5-145 mr/kr, Cu 70-1150 mr/kr, Pb
80-1211 mr/kr, Zn 390-3650 Mr/kr rpy-
HTy Ta nepokcunasu Cd 4-142 wr /kr,
50-1050 Cu mr/kr, Pb 60-1070 mr/xr,
Zn 300-3200 mr/xr pyxomoi Gopmu Me-
Tally y TPYHTI Ha JEPHOBO-CEPEIHBOII-
J30JIMCTOMY TpyHTi. Ha 4opHO3emi Tu-
MMOBOMY MaJIOTYMYCHOMY Jlialia30HU aK-
TUBHOCTI MONiI)EHOIIOKCUIA3U CTaHO-
B Cd 8-155 wmr/kr, Cu 80-1200
mr/kr, Pb 105-1260 mr/kr, Zn 630-3800
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Mr/kr Ta mnepokcumazun Cd 6,5-150,0
mr/kr, Cu 60-1100 mr/kr, Pb 70-1150
Mmr/kr, Zn 520-3400 mr/kr.

Ha ocHOBI 3MiH aKTHBHOCTI OKCH1a3
B MPHUCYTHOCTI pyXOMHX (HOPM BaXKKHX
METaliB B IPYHTI BCTAHOBJCHO TaKUi
psan tokcuanocti: Cd > Cu > Pb > Zn.

BcranoBneHo, mo B 3B’s3Ky i3 0i-
JIBIIOK) TEOXIMIYHOK E€MHICTIO YOPHO-
3eMy THIIOBOT'O MajoOryMyCHOTO B YMO-
BaxX MOHO- Ta MYJIbTIMETAJIIYHOTO iMIIa-
KTHOTO 3a0pyIHCHHS aKTHBHICTh OKCH-
Ja3 HA HBOMY BHIIA, HDK Ha JCPHOBO-
CEPEIHBOI A30JTUCTOMY TPYHTI.

B ymoBax 3abpynHenns BM y cy-
Millll Ha JEPHOBO-CEPEIHBOII30IUC-
TOMY TPYHTI Jliana30H aKTUBHOCTI IIO-
mideHoI0KCcHaa3u cTaHoBHB 5,2-1500,
nepokcuaaszu 3,7-1200 mr/kr, a Ha 4op-
HO3EMi TUTIOBOMY MaJIOTyMyCHOMY BiJI-

Jlitepatypa

nosigHo 30,6-1900 ta 22,7-1700 mr/xr
MeETaJliB B TPYHTI.

BcranosnieHo, 10 Aist CyMilll MeTaniB
OUTBII TOKCHYHA JJIS (DEPMEHTIB TOPIB-
HSHO IO MOHOMETAJIIYHOI Aii IMHKY. Be-
JMYMHA Jiana30Hy aKTUBHOCTI OKCHZA3 B
YMOBaX  MYJBTHMETAIIYHOTO  3a0pya-
HEeHHS 3a0pyIHEeHHs Oysla MEHIIOK Mopi-
BHSIHO 10 CEJIEKTHBHOI il HAMMEHII TOK-
cryHOrOo Metay Zn. Tak, piana3oH akTu-
BHOCTI TIONI()EHOJIOKCHIA3W  CTAHOBHB
5,2-1500 mr/kr, B TOW 4Yac sIK JyIsl LIUHKY
BiH craHoBuB 390-3650 Ha nepHOBO-Ce-
PEIHBOITI30IMCTOMY TPYHTI, 8 Ha YOPHO-
3emi 30,6-1900 ta 630-3800 mr/kr. AHa-
JIOTIYHA TEHJIEHIIsI CIIoCTepiranach i Juis
MIEPOKCHIA3H.

BcraHoBiieHo, 1110 i CyMilli MeTa-
JIiB MEHII TOKCUYHA JUIs (DEPMEHTIB I10-
PIBHSHO 3 MOHOMETAIIIYHOIO JIIEI0 Me-
TaJIiB 32 BUHATKOM IIUHKY.

Tanctan A.ILL. K oueHke crerneHH miogopoaus MouB GepMEHTaTHBHBIMH peakIUsIMu. MUK-
POOpraHU3MBI B CENILCKOM Xo3stiicTBe. — M.: M3x-8o MI'Y,1963.— C.327-335.
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POABb ITIPAKTHYHOI COIIIOIIPHPOOHOI
SPINOCODPII Y POPMYBAHHI
METOJOAOTTYHHUX OCHOB OCBITH OAS
3BAAAHCOBAHOTI'O PO3BHUTKY

0. €. Auapoc

JlepxaBHA €KOJIOTIYHA aKaIeMis MiCISANILUIOMHOI OCBITH Ta YIIPaBIIiHHSA,
ByJI. Mutpononuta Bacumns Jlunkiscekoro, 35, 03035, m. Kuis,
androsland@inbox.ru

CrarTst 0OTPYHTOBY€E BKJIFOUCHHSI B OCBITHIH IpOIEC, 30KpeMa IPOLEC MiCISAMITIOMHOI OCBITH,
Kypcy 3 mpakTu4HOi (inocodii 0XopoHH TOBKILLL. BUX0Isun 31 3HAYESHHS IOHATTS «OCBITH U151 30aJ1a-
HCOBAHOTO PO3BUTKY», PO3KPHBAIOTHCS TCOPETHUYHI 3acaii SKOJIOTi3My Ta (inocodii B3aEMOCTOCYHKIB
«TIOJIMHA-TIPUPOZA», HeoOXimHi nexaroraM. OKpeclieHI OCHOBHI PO3ILUIH METOAMYHOTO IIOCIOHMKA 3
HPaKTHYHOI COLIONPUPoHOI (isocodii, 110 po3podiseTses JlepkaBHOO SKOJIOriHO0 aKaaeMIi€ero ic-
JISIAMIUIOMHOI OCBITH Ta YIIPaBJIiHHs. 3alpOIOHOBaHI TeMaTH4Hi OJIOKH IOCIOHMKA, SIKi OIHCYIOTh €BO-
JIFOLIIFO CTABIICHHS JI0 BIJHOCHH <(TFOHHA-IOBKULIDY. Ktouosi cioéa: eKoJIori3M, OCBITa IS 30a1aHCo-
BAHOTO PO3BUTKY, IIPAKTHYHA COL{OIPUpoHa (iocodis.

Poab npakTHyeckoii conuonpuponHoii ¢puiiocodpun B GopMHPOBAHHH METOL0JIOTHYe-
CKHX OCHOB 00pa3oBaHus 1Js cOanancupoBanHoro passutusa. A.E. Aanpoc. Ctatbst 060cHO-
BBIBAET BKIIIOUEHUE B 00pa30BaTENbHBIN MPOLECC, B YACTHOCTH MPOIECC MOCIETUIIIOMHOTO 00-
pa3zoBaHus, Kypca IpaKTHIeCKoi (puocoduu oXpaHsl OKpysKaromei cpeabl. Ficxons u3 3HaueHus
TIOHATUS «00pa30BaHUs Ul yCTOHYMBOTO Pa3BUTHS», PACKPHIBAIOTCS TEOPETUYECKHE OCHOBBHI
9KoJIOTU3Ma U (HIOCOGHUH B3aMMOOTHOLICHUIT «YENIOBEK-IIPUPO/IA», HEOOXOIMMBbIE IearoraM.
OmnucaHbl OCHOBHBIE Pa3/ieiibl METOANYECKOTO ITOCOOHS IO NMPAaKTHIECKON COLMONPUPOIHON (H-
nocoduu, paspabareiBaeMoro I'ocyapcTBEHHOH SKOJIOTHUECKOH akaJeMHeH IOCIIeIUIIIOMHOTO
obpazoBaHus u ympasineHus. IIpennoxensl TeMaTHueckue OIOKU MOCOOMS, OMUCHIBAIOIINE IBO-
JIFOLIMIO OLICHKH OTHOIICHUH «4eJIOBEK-OKpYsKarolas cpena». Kuouegbie crnosa: 3xK0norusm, oo-
pa3oBaHUE AL YCTOMINBOTO Pa3BUTHS, IPAKTUIECKAsl COLUONPHPOIHAs (prirocodust.

Role of philosophy in practical social and natural formation of methodological
foundations of education for sustainable development. O.E.Andros. Implementation in the ed-
ucational process (including the process of post-graduate education) of course in practical philos-
ophy of environmental protection is justified in article. Based on the meaning of "education for
sustainable development", theoretical principles of environmetalism and philosophy of "human-
nature" relationships useful for teachers are analyzed. The basic sections of a manual on practical
social and natural philosophy, developed by the State Ecological Academy of Postgraduate Edu-
cation and Management, are described. The thematic blocks which describe the evolution of atti-
tudes to relationships "man-environment" are offered. Keywords: environmentalism, education
for sustainable development, practical social and natural philosophy.

AKTyallbHICTh TEMH 3yMOBJICHA He-  ciyXadaM  oO3HailomuTHCS 3 (ino-
OOXITHICTIO BKJIIOYCHHS B OCBITHIM NPO-  COMCHKUM IMIAIPYHTAM OXOPOHH JOBKILIS
Lec, 30KpeMa IMpoIec MICIIUIUIOMHOI — Ta aKTyaJlbHUMH MHUTAHHSIMHU CHOTOJICHHS,
OCBITH, Kypcy 3 TpakTU4HOI (iocodii  sKi CTOCYHOThCS i€l cheph.

OXOPOHU JIOBKIJIISA, SIKHH JaB Ou 3Mory
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[lenaroriuHa ocBiTa Bifirpae oco0-
JMBY POJIb Y TIPOLIEC] MOIIMPEHHS Ta 3a-
CBOEHHS 3HaHb 3 OXOPOHU JOBKUUIA Ta
€KOJIOTIYHOI KyNnbTypH. [TOHATTS «OCBi-
TH s 30aaHCOBAHOTO PO3BHUTKY»
BKIItOYaE B cebe sIK TEOpETHYHI 3acaju
(dinocodis OXOpOHM TPUPOAH, METO-
JIOJIOTIYHI OCHOBU BHIKJIaJaHHs Ta iH.),
TakK 1 MPaKTUYHI METOJUKH BUKIIAAHHS,
SKi TIePEBIPSIIOTHCSI OCBITHIMH 3aKiIaja-
Mu. CTaTTS € OrMIOM TEOPETUYHUX 3a-
caj exoJorizmy Ta ¢inocodii B3aemoc-
TOCYHKIB <UTIOJUHA-TIPHPOJA», SIKI MO-
KYTh CTaTH Yy HAaroji mejaroram, i
OKPECJIIOE OCHOBHI PO3IIIM METOANY-
HOTO  MOCIOHMKAa 3  TPAKTUYIHOI
comionpupoaHoi (inocodii, mo po3po-
Omserbess  Kaenpor  JIepiKaBHOTO
VIOpaBIiHHS ISl CTAIOr0 PO3BUTKY
JlepkaBHOi €KOJIOTIYHOT akajaeMii Tic-
JSITUTIIOMHOI OCBITH Ta yTIPABIIiHHS.

[MuTanHa CTBOpEHHS WLIJICHOI cHC-
TEMH BUKJIAQJAHHSI MPaKTHYHO-(isI0-
cO(CHPKMX MUTaHb OXOPOHH IOBKIJIISA
Ha3piJI0 NPOTATOM POKIB HE3aJIeKHOCTI
VYkpainu. BapTo 3BepHyTH yBary, 1o B
KpaiHi Bxe cdopmoBaHa ¢inocodchka
IIKOJIA, sIKa BUBYA€ THUTAHHSA CTOCYHKIB
JIOJMHU Ta JOBKULIA 1 MOXKe OyTH JKe-
peyioM 3HaHb Ta IHHOBAIlM JJS OCBIT-
HBOTO Iporiecy. He BapTo 3a0yBaTtu Ta-
KO 1 Mpo MUKIWIMCIUIIHAPHI JTOCTi-
JOKCHHSI, OCKUTBKY TeMa eKOJIOTi3MY JI0-
CUTh 00’€MHA 1 BHUBYAETHCSA HE JIMIIC
¢dbimocopcbkuMu  AMCHUIUTIHAMU, a U
ITOJIITOJIOTIE0, COIIIONOTIEI0 Ta IHIIUMU
Haykamu. B Ykpaini aHamizom mpooOie-
MATHUKU C€KOJOTi3My 3aiiMaliucs Mepe-
yciM HayKoOBIli, IpHUYeTHI 10 dimocod-
CBKOTO OCMHUCIICHHS TIUTaHb COIiaJbHOI
ekoyiorii Ta 30epekeHHS TOBKLIIS:
MM. KucensoB, A.M. €pmoieHko,
T.B. lN'apnamyk, B.C. Kpucauenxo, I'.b.
Mapymescbkuii, O.I. CanroBchkuii,
A.B. Toacroyxos, M.M. Xunbko Ta iH.

3 nyOmikamid, SKi BUAOUIA 34
octanHi 20 pokiB 1 Ha SIKi BapTO CHHpa-
TUCSI TIPU MiJIrOTOBIII HABYAJIILHUX TLIa-
HIB Ta KypcCiB, BHIUISIEMO JIHIIE JCKi-
npka: €pmonenko A.M. ComiansHa
eTHKa Ta exosoris. ['iAHICTh TIOOUHN —
[IaHyBaHHS Tpupoau. MoHorpadis. —
K.: Jlibpa, 2010. — 416 c.; KucensoB
MM., Tappamyx T.B., 3apyOuubkuii
K.€., depkau B.JIL., Bumnsk €.11., bo-
poecbka JI.O., I'paGoschkuii C.I. de-
HOMEH colionpupogHux cuctem. CBi-
TOTJISITHO-METOI0JIOT1uHI Hapucu. Mo-
Horpadis. — K.: Bunasenns [IAPAITAH,
2009; Mapymescekuii I'.b. ETuka 30a-
JIAHCOBAHOTO PO3BUTKY: MOHOTpagis. —
K.: LleHTp ekoJIoTivyHOI OCBITH Ta iH(DO-
pmarii, 2008; Xwunsko M.I. Cxoau mo
exosioriynoi  kynerypu. — K., 2007;
KucensoB M.M., T'apmamyk T.B., 3a-
pyounekuit K.€., Jlepkau B.JI., Bum-
ik €.J]. Exonoriuni BuMipu riobari-
samii. — K.: Bun. [TAPATIAH, 2006. —
260 c.; l'appamyk T.B. KonnenTyaibHi
napaMerpu  ekomorismy. —  Kuis:
ITAPAITAH, 2005; CantoBcekuii O.l.
OcHoBU conjayibHOI exoorii: HaByans-
Hu#t nociObnuk. K.: LleHTp HaBuaibHOI
mitepatypu, 2004 - 382 c.; KucenboB
M.M., Hdepxaa B.JI., Toncroyxo A.B.
Ta iH. KoHIenTyanbHi BUMIpH €KOJIOTI-
4yHOi cBimomocTi: MoHorpadis. — K.:
ITAPAIIAH, 2003. — 312 c.; Kpucaye-
vko B.C., Xuneko M.I. Ekosoris. Ky-
neTypa. Ilomituka. KoHuenrtyanbHi 3a-
caJu cy4yacHoro po3sBuTky. - K., 2001;
lapnamyk T.B. Ekonoriyna mnomiThka
Ta EKOJOTIYHHUH pPyX: Cy4YaCHHH KOH-
tekct. — K.: TOB "BIIL "Texmpunt"",
2000. — 126 c.; KuceasoB M.M., Kanak
@®.M. HarionansHe OyTTs cepeji eKOJo-
riuanx peaniit. - K.: Tanmem, 2000. —
320 c.; Xuaeko M.M. Ekomoriuna mo-
nituka. — K.: A6puc, 1999; Ta iH.
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Takox He OMHHYyJa CBO€IO YBaroro
MIPUPOJIOOXOPOHHI PYXH ¥ yKpaiHCbKa
COIioJIOTiYHa Hayka. 30KpeMa JOCli-
JOKEHHS €KOJIOTi3MY 3 TOYKH 30pY COIli-
osorii mpenctapiieni €.1. T'omopaxoro,
H.B.ITaninor, H.ITackko, O.I'.Creruiii.
PesynbraTy ixHIX gociimkeHs chopmy-
nboBaHi y Takux mpaix: Crernii O.I.
IHcTUTYHIOHANI3AIlIST  €KOJIOTIYHUX 1H-
TEpeciB y CYCHIBCTBI COLIOTEHHUX PH-
sukiB. — K.: TncTuryT comionorii HAH
VYkpainu, 2002; Crerniit O.I'. Exosnori-
YHAH pyx B YKpaiHi: COIiONOTiYHMI
anamiz. — K., 2001; INonoaxa €.1. Cyc-
MUJILCTBO, 10 TpaHchopmyeThes. Jloc-
BiJl COLIOJIOTIYHOTO MOHITOPHHTY B
VYkpaini. — K., 1997; Tonopaxa €.1,,
[Manina H.B. TenaeHIii po3BUTKY yKpa-
fHCbKOTO cycminberBa (1994-1997). —
K., 1998 Ta in.

[epexany Ta OCMHUCIICHHS Yy KOH-
TEKCTl YKpalHCbKHX peasliii moTpedy-
FOTh Takl KJIacW4YHi Ha 3axodl KHUTH
«The Green Alternative. Creating an
Ecological futurey, «Turning away from
Technology. A new vision for the 21st
Century», «Biosphere politics. A cul-
tural odyssey from the Middle Ages to
the New Age», «Radical environmen-
talism: philosophy and tactics» Ta 0Oa-
raro iHIIUX.

VY 3axigHii HayIi OCHOBHI IIPaKTH-
9HO-(p1I0cO(ChKI TOCHTIHKEHHST €KOJIO-
riamy 3niricHeni b. JleBomiom, M. Byk-
yinuM, J. Manzgepom, B. KartoHom
monoamuM, A. Haecom Ta im. 3pitic-
HWIH aHali3 Ta 1Je0JIOTIYHO OOIPYHTY-
BaJIM €KOJIOTi3M y OCHOBHHX Horo ¢op-
max A. Top, E. Jlin3i, II. Cinrep, M.
®dopmeH Ta iH. 3HaYHE MiCIe MUTaHHS
POl MPUPOIOOXOPOHHOTO PYXY B IMOJIi-
TUYHOMY IIporeci 3aiiMae y mpansax JIx.
Xiza Ta E. Ilorrepa, [Ix. Apksimmy,
J.Pondenpara. ITutaHHsAM «Mex 3poc-
TaHHS» NpucBsdeHi npani . Menoysa,

b. T'aBpunummHa Ta iH. [Iponecam eko-
Jorizamii Ta moOaizalii Ccy4acHOro
CBITY, PO3BHUTKY HEYPSIOBHX IPUPOIO-
OXOPOHHUX OpraHizaliii TpUCBSYCHI
npaii pociichkux gocaigaukiB A.l. Ko-
crina ta O.H. SIaunpxoro.

Sk OCHOBHI TeMH, SIKI BapTO OIH-
caTH Ta TpOaHAJi3yBaTH B TpoIleci
OCBITH s 30aTaHCOBAHOTO PO3BUTKY,
TO BOHH TaKi.

JlroacTtBo opMmyBanocs y craHi Ho-
CTiiHOT B3aeMOJii 3 TPHPOJHUM JIO-
BKULISIM. [IpoTsirom icTOpUYHOTO poO3-
BHUTKY MiAXia 0 1€l B3aeMoii 3yMOB-
JIIOBaBCS  PI3HMMHU  3arajibHOMPHUHS-
TUMHU €TUYHUMH Ta iHIIUMHU iMIIEpaTH-
BamMu. HuHI HalmOMITHIIINN BIUIMB Ha
TEHJICHIIIT PO3BUTKY JIIOACTBA CIPABJISIE
[IpocBiTHUIBKA MOJENh IiJKOPESHHS
MPUPOJU JIFOAMHOIO, SKa W 3yMOBHJIA
palioHaTi30BaHUN TEXHIYHHH MPOrpec
octanHix 300 pokiB. 3ryOHICTh Li€T MO-
JieTi pO3BUTKY Ta HEeoOXimHicTh ii Mo-
Judikaiii abo i NpUHHATTS HOBOT OyJa
YCBIJJOMJICHA BUCHHMH B CepeanHI XX
CTOJNITTSA. BHACHiOK IOTO MEepPeocMu-
CJACHHS 3’SIBUJACsS HHU3Ka «aKaJeMid-
HHMX» Ta «CTUXIMHO-IIOJITUYHUX» MO-
JieNieil pO3BUTKY, sIKi OyJIM 3ampoIioHO-
BaHI K allbTCPHATHBH TEXHOKPATUYIHO-
palioHATICTUYHIA MOJIEII, IO CKJIaIacs
Ha ocHoBi [lpocBiTHuursa. Lli mMonemi
JIAI0Th MOJKIJIMBICTh TIOSICHIOBaTH CY-
YyacHI TeHJeHHil riobaisallii, cTaHoB-
JIeHHS 1H(QOPMAIIHHOTO CYCHIbCTBA,
npoOneMaTuKy iCHyBaHHS B Cy4acCHOMY
CBITI TaKUX MOJICPHHUX SIBHIL, SIK Hallis,
KJac Ta iH.

MeToanuHuil MOCIOHUK, KA BApTO
PO3pOOUTH HA OCHOBI IMX JIOCIIKEHB,
[IOBUHEH BKIIIOYATH TEMATHYHI OJIOKU 3
OITHCOM €BOJIOIlII CTABJIEHHS 10 BiIHO-
CUH «IIOJIUHA-TOBKULI». ToMy mporio-
HYEMO J10 OOrOBOPEHHS TaKi TeMaTHYHI
OJI0KU:
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MOHATIHHUI amapaT Ta OCOONIMBOCTI — IOPUAWYHI ACHEKTH EKOJIOTICTChKOT
npoOIeMaTUKU TPAKTHYHOT COIiOI- STHKH: TIpaBa JIIOJWHY 1 MpaBa IpH-
pupoaHoi dimocodii; poau;

AQHTPOIIOTEHE3 1 CYNMEPEeYHOCTI Bil- — KOHIENTYalbHI 3acamdl Cy4acHOTO
HOIICHHS TIOMHA-TIPUPOIAY; EKOJIOTi3MY;

€KOJIOTIYHA CBIJJOMICTh: OCOOJHMBO- — TEHIEHINI eKOoJIoTi3alii Cy4acHOTro
CTi reHes3u 1 popMyBaHHS; MOJIITUYHOTO TIPOIIECY;
HOBOEBPONEICbKA TMapajurMa MiJ- — OCHOBHI  iJICOJIOTIYHI  Pi3HOBUIH
KOPEHHS TIPUPOJIH; €KOJIOTI3MY: collialibHa, TIMOWHHA
KpU30Ba  PEAIBHICTh  CY4acHOTO €KOJIOTis Ta iH.;

CBITY: TOJIOBHI BUMIipH; — mpolOyieMH 1 TEpCHEeKTHBH 30aiaH-
COLIIONPUPOIHI BHMIpH TJI00ai3a- COBAHOTO PO3BUTKY YKpaiHU.

miT; Ileit cnvcok € OpPIEHTOBHHMM 1 MOT-
aKTyali3alliss eKOJIOT1YyHOi Bi/IOBi- peOyBaTUMe TOJANBIIOTO BIOCKOHA-
NATBHOCTI, JICHHS ¥ JOIIOBHEHHS.

MIOJOJIaHHS. AHTPOIIOLIEHTPU3MY SIK Ha mizcymok, BapTo 3a3Ha4UTH, 11O
eTHYHA IPO0IIeMa; IpakTHYHA collionpuponHa ¢inocodis
yHIBEpCANbHUIA  eKOMOriuHo-eTHy- 1K HAYKOBA JIMCUMILIIHA MICTHTh 3HAY-
HHif KaTerOpUYHHH iMIIEpaTHB; HUH TOTeHIIaN 11t GOPMYBaHHS METO-

JIOJOTIYHUX OCHOB OCBITH JI 30ajaH-
COBaHOTO pPO3BUTKY. [loTpeba y Hamu-
CaHHI METOAMYHOro ITOCIOHMKa, a Ha-
Jlati ¥ migpy4YHUKIB HA OCHOBI II€T JuC-
IUIUTIHA € 3HA4YHOK U moTpeOye BTi-
JIEHHS HaHOIM)KIMM Y4acOM.

eTHYHA TpaHchopMalliss EeKOHOMid-
HOI paIlioHaJIBHOCTI;

eThKa 30aJaHCOBAaHOTO PO3BUTKY:
XapaKTEePUCTHKA, TICPCIICKTHBH;
YHIBEpPCATICTChKa €THUKA CIHIJIBHOI
BIITIOBIZAIBHOCTI;

Jlitepatypa

Awnnpoc O. €. ExornoricTcbki pyxu B cydacHoMy noiitnaHoMy nporeci — K.: Ctunoc, 2012. —
206 c.
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ITPUKAATHA EKOAOI'IA

3ATAABHI TPOBAEMH
EKOAOI'TYHOI BE3IIEKH
HABKOAHIIIHBOI'O CEPE/JOBHIIIA

YK 504.064.3:621.039.73

MOBIABHHM AABOPATOPHHUHA KOMIIAEKC
PAOIAIIIHHOI'O KOHTPOAIO

C.L A3ap0131, 10.B. JlutBunos', O.B. Cigues', B.JL. Clmopemco2
" TucTuTyT snepuux moctimkens HAH Ykpainn,

mp. Haykwu, 47, 03680, M. Kuis, azarovsi@i.ua

* [HCTHTYT JIepXKaBHOTO YHPaBITiHHS

y cdepi ruBineHOTO 3axucty JACHC Ykpainu,

Bys1. Bumroponceka, 21, 04074, m. Kuis, generals2007@i.ua

P03po6ieH0 KOHIENIIo 31 CTBOPEHHS MOOIIBHUX J1a00OPATOPHUX KOMILUIEKCIB OLIHIOBAHHS 1
MIPOTHO3YBAHHS HACIHIAKIB HAJI3BUYAafHUX CUTYalill, IOB'A3aHMUX 3 paJiallifHIMH aBapisiMH, KOM-
UIeKCy 3abe3rnedyBaTUMyTh ONIEPaTUBHUIT KOHTPOJIb PaiallifHOro cTaHy B aBapiiHMX i IITATHUX
CUTYyaIisIX, TUCTAHIIHHNUI Ta KOHTAKTHUH KOHTPOJIb PaioakKTUBHOIO 3a0pyaHEHHs B atMocdepi,
IPYHTI, BOIi, NPOAYKTaX XapdyBaHHs;, KOPMax ToIo. Kurowosi cioga: nabopaTopuil KOMILIEKC,
HaI3BUYANHI CHTYyallil, paxiauiiiHui KOHTPOIIb.

MoOuabHbI J1a00paTOPHBIA KOMILIEKC PpaauanuoHHoro koHtpoJs. C.U. Azapos,
10.B. JlutBunos, O.b. Cugnes, B.JI. Cumopenko. Pazpaborana KOHIEMIMS MO CO3JaHUIO MO-
OUIBHBIX JTAOOPATOPHBIX KOMIUICKCOB OLICHKH M NPOTHO3MPOBAHUS UYPE3BBIYAMHBIX CHTYAIHUi,
CBSI3aHHBIX C paJUallMOHHBIMU aBapusMH. KoMIuiekchl oOecriedar onepaTHBHBIH KOHTPOJIb pa-
JMAIMOHHOW 0OCTAHOBKH B aBapUUHBIX U LITATHBIX CHUTYAIHMSX, JUCTAHIIMOHHBIA M KOHTAKTHBIN
KOHTPOJIb PaJMOAaKTHBHOIO 3arpsi3HEHHs: B aTMocdepe, MouBe, BOJE, MPOAYyKTaX MUTAHUS, KOP-
Max " T.I. Knrouesvle cnioga: 1abopaTopuil KOMIIIEKC, Ype3BbIUaiHbIE CUTYAIHH, pPaJHallMOHHBIH
KOHTPOJIb.

Mobile radiological laboratory complex. S.I. Azarov, Y.V.Lytvynov, O.B. Sidnev,
V.L. Sydorenko. A concept for creating mobile laboratory facilities assessment and prediction of
emergency situations involving radiation accidents, which will provide on-line monitoring of the
radiation situation in emergency and normal situations, remote and contact control of radioactive
pollution in the atmosphere, soil, water, food, feed, etc. Keywords: laboratory complex, emer-
gency, radiation control.

Beryn TaMH 1 Ma€ IUTHIA psa paioHIB i obmac-
Tell 3 palialiiiHO Hampy>KeHUM Ta Ha-

VYkpaina Hacuuena moHax 10-ma ) .
BITb KPHU30BUM €KOJIOTIYHUM CTaHOM

THC. MOTEHIIHHO HeOe3neuyHnuMu 00'eK-
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HABKOJMIIHBOTO cepemoBumia. Ha cro-
rojaHi B Ykpaini nitore 4 AEC (3anopi-
3pka, lliBneHHOyKpaiHChKa, PiBHEH-
cbKa, XMenpHUIbKA) 3 15-ma eHepro-
omoxkamu (13 — Tumy BBEP-1000, 2 —
tuty BBEP-440), sxi 3a KinbkicTio i
MOTYKHICTIO BUBOJASATH 11 Ha 8 Mmicie y
CBITI Ta 5 — y €Bpori, € 2 T0CIiJHHIIBKI
anepHi peaktopu (B Kuesi — BBP-M Ta
Cesacrononi — MP-100), ogua xputH-
yHa 30ipka i Oibire 8 000 mignpuemMcTB
1 oprasizaiiii, siki BAKOPHCTOBYIOTb I0-
Hax 100 Tuc. mkepen 10HI3YIHOYOTrO BH-
npomiHtoBaHHS (TUTbKK y Kuesi ix 6mu-
3pK0 400).

Bumararots 0co0a1BOi yBaru sik pa-
mamifiHno HeOe3nmeyHi O0O0'€KTW MIICTh
MIKOOJIACHUX CIIELiaTi30BaHuX KOMOi-
HATiB 3 nepepoOku Ta 30epiraHHs pa-
JIOAKTHBHUX  BIJXOMIB  JICPKABHOTO
ob'emnannst  "Pamon"  (KwuiBcwkoro,
JIeBiBCBHKOTO, JlOHENLKOTO, JHINpOneT-
poBcbkoro, Opmecbkoro i XapKiBCh-
KOT'0), I'ATh MiIIPUEMCTB 3 JOOYBaHHS
1 epepoOKU YypaHOBUX PYH, sKi mepe-
OyBaroTh y JlHinmponeTpoBchkii, Muko-
naiBchKiil 1 KipoBorpaicekiii o6macTsx,
a TAaKOX XBOCTOCXOBHILIA TEPUTOPIH pa-
miamiiHol HeOesmeku. Ha xomumiHix
eneproosiokax tuny PBITK-1000 YAEC
OPOBOAATECS POOOTH 31 3HATTA X 3
eKkcrutyaTanii, a 00'exT "YKpUTTA" MOT-
pebye TepMiHOBOI 130JIA1I1T BiJl OTOUYIO-
YOro CepefoBHINA IIIIXOM IMOOYIOBU
KOH(pallHMEHTY.

AEC € o0'extamu miiBUIIEHOT paji-
aniiinoi HeOesmekw. Ilim yac paniamiii-
Hoi aBapii Ha YAEC (3a MiXHapoJIHOIO
mkanoro apapiii INIS — 7 piBeHsn) Bin-
OyBcsl pallioaKTHBHHNA BUKHJ Y HABKO-
muiiHe cepenopuine Oxu3bko 100 MKi
Oimpmn sik 60 pamionoriyHo Hebesmed-
HUX JJIS1 3/I0pOB'ST HACETIEHHS MPOIYKTIB
JIJICHHSI, HAKOIMYEHUX B aKTMBHIA 30HI
peakTopa, B pe3yJbTari 4oro Oynu Ie-

PEBUIIICH] 1030Bi HABaHTa)KEHHS HA Ha-
CCNICHHS TMpH 3alpOocKTHUX aBapisx.
YrBopunacs 30-TH KinoMmeTpoBa 30HA
BIIYYKCHHS, 3 SIKO1 HACEJICHHS IOBHi-
CTIO eBaKyloBaHO. BinOyBcs TpuBaiuii
paniamifiHui BIJIMB HAa 370POB'Sl Hace-
nenHs (0ins 3 MIIH. YOJI.-TOJI.) 3 PO3MO-
BCIOJDKCHHSIM Ha BEJIMKI TepUTOpii, y
TOMY 4HMCIi 1 3a Mexi Ykpaiau ( Pocis,
Bimopych Too).

OTxKe, MPOBENCHHS KOMIUIEKCHOI
OIIHKK aBapiifHOTO 1 micisaBapiiHOTO
CTaHy 3a0pyJIHEHHX TEPHTOpId B pea-
JBHOMY MaciuTabi 4acy 1 NpOTHO3Y-
BaHHS PO3BHUTKY HAJ3BHYANHUX pajia-
MIWHO Ta EKOJOrIYHO HEOE3IEYHUX CH-
Tyallii, aBapiid, karacTpod i mepeaymMoB
10710 X BUHUKHEHHS € OJHI€I0 3 Haid-
OUTBII CepHO3HUX MPOOJIEM, IO CTOSTh
nepen JepxaBoro 1 cycminberBom. Lli
00CTaBUHH TOTPEOYIOTH IPOBEICHHS
BCEOIYHOTO 1 MOCTIITHOTO OIIEPaTUBHOTO
MOHITOPHHTY pajiallifHOrO Ta eKOJIOTi-
YHOTO CTaHy JOBKULIS 3 OTPUMAHHSIM
HEOOXiHOTO 00'eMy JOCTOBIpHOi Hay-
KoMicTKol 1H(OpMaIlii MiXIUCIUTITIHA-
PHOTO XapaxkTepy.

Cran npo6aemu

VY po3p’s3aHHI 1€l mpoOiieMu Hay-
KOBIII 1 BUEHI 3aCTOCOBYIOTH JCKIIbKa
OiAXOMIB Ta ILIAXIB B 3aJIEKHOCTI BiJ
3aB/iaHb, SIKi Ma€ BHPINIyBaTH MOOLTb-
Hui nmaboparopHuit xkomruieke (MJIK)
paniariiinoro kontponto. Hanpuknan, y
po0ori [1] aBTOpaMu HaBeAEHO CBill Ba-
piaaT MIJIK, cTBOpeHMid Ta amanToBa-
Hu#t 10 notped i ymoB Pociiicbkoi De-
neparii. OTxe, 3BaKal04Yd Ha IIHPOKO-
MaciitaObHi Haciakun YopHOOHIBCHKOT
KatacTpodu, KiJIbKICTh Ta TYCTUHY PO3-
TaIlyBaHHS O00'€KTiB MiJBHUINEHOI paii-
aniitHoi HeOe3nekn B YKpaiHi, BUHUKAE
rocTpa HEeOOXiHICTh y CTBOPEHHI BiT-
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yn3HaanX MJIK 3araibHOTO KOHTpPOITIO
W OI[IHIOBAHHS HACHIAKIB pajiariitHuX
aBapiil.

Buknan ocHOBHOTO MaTepiany

[IporHo3yBaHHs Ta JIKBiAalis Hac-
JMiAKIB  pajiamifHuX aBapiii TOBUHHI
IPYHTYBaTHUCS Ha KOMILUICKCHIN cucTeMi
OpraHi3amiiHUX 1 TEXHIYHHX 3aXOJiB
[2—7]. OgHUM 13 HaWOINIBII BaXIIUBUX €
HEOOXiJTHICTh CTBOPEHHS BITUYM3HSHUX
MJIK 3aranbHOi OmNEepaTHBHOI OIHKH
pamiaiiiHoro i pajioJIOTiYHOTO CTaHy
JoBKiuIst. OCHOBHUM 3aBIaHHSIM TaKHX
MIJIK € onepaTHUBHHIA KOHTPOJIb pajia-
HiHOi cuTyauii Ta KOHTPOJIb PiBHIB pa-
JIOAKTHBHOTO 3a0pyIHEHHS B aTMOC-
(hepHOMY TIOBITpi, IPYHTI, BOJI, TIPOIY-
KTax Xap4yBaHHs], KopMax Toro. I'ono-
BHA METa — IHTETpajbHA OI[iHKA PU3HKIB
Ta TPOTHO3YBAaHHS MOJIMBOCTI BUHHK-
HEHHS 1 PO3BUTKY pajiallifHUX aBapii 3
MOAAIIBIIOK PO3POOKOI0 TEePIIoUEPro-
BUX OINEPATUBHUX 3aXOJiB IOJAO iX JiK-
Bimauii i TOM'KIIEHHS MOXJIMBUX €KO-
JIOTTYHUX HACIIAKIB.

Icayroui y cBiti MJIK [8] 3a3Budait
BHKOHYOTb TUIBKU creriaiai3oB
aHi 3aBaanHs. Hampuknazn, pociiichbka
nepecyBHa PaJioJIoTiYHa J1abopaTopis
"[Momyk" mpu3HaveHa Ui pamiamiiHo-
0 MOHITOPHUHTY MiCIIEBOCTI, CepTH(]i-
KaIlil MpOJIyKTiB Xap4dyBaHHS 3a PiBHS-
MU pajialiiHoro 3a0pyIHEHHS TOIIO.
J1st  KOMILJIEKCHOTO — JUCTAHI[HHOrO
MOHITOPUHTY HAaBKOJUIIIHBOTO CEPEJIO-
BUIIIA ITUPOKO 3aCTOCOBYIOTh CYIYTHH-
KOBI CHUCTEMH 1 HaIiBCTaIllOHAPHI CHC-
TEMU HA3eMHOro 0Oa3yBaHHS, 30KpeMma,
BupoOHHuTBa (ipm  "Kayser-Threde"
(®PH) Ta "Midac Corporation" (CIIA).
OfHaK CyMyTHHKOBI CHCTEMH Ha/I3BH-
YaifHO JOpOTi 1 He 37aTHI BUAABATH iH-
(hopmMarriro 3a KO)KHAM OIEPATUBHO BH-

3HaYeHHM 00'eKTOM. ICHyIOUi X cHCTe-

MU Ha3eMHOTo Oa3yBaHHA (yHKIIIOHa-

JBHO 0OMEsKeHi 1 He JO3BOJISIIOTH POOH-

TH TMpenu3iifHuN aHami3 0araToKOMIIO-

HEHTHOTO 3a0pynHeHHs aTMocdepu Ta

BUKOHYBATH KOHTAKTHI BHMIipIOBAHHS y

BaXXKOJOCTYITHUX MICIISIX.

3 TOYKH 30py JEp)KaBHUX IHTEPECIB,

HAa HAlll MOTJIAM, HEAOIIBHO OPIEHTY-

BaTHCh Ha BHUPIIIEHHS NPOOJIEeMHU CTBO-

penns ta komuiekranii MJIK pania-

LiIHHOTO 1 PaioNIOri4HOr0 MOHITOPUHTY

32 paxyHOK 3aKyIiBii NpHIaNiB 3apy-

ODKHOTrO BHPOOHUIITBA YU OJICPIKAHHS

iX y BUIJISIII TYMaHITapHOI JOTIOMOTH 3

TaKUX TMPUYUH:

— € HEBIANOBIAHICT, HU3KU TEXHIYHUX
Ta EKCIUTyaTaliiHUX XapaKTePUCTHK
HaBiTh Kpalux 3pa3KiB 3apyO0iKHUX
npuiaaiB (He3BaXKAIOUHW Ha BHCOKY
BapTicTh) BHMOTaM pajAialiiHOTO
KOHTPOJIIO JIEp)KaBH, IO Mae Ha
BJIacHIA TepuTOpii ocobnmBi pa-
HOHU, 30KpeMa, 30HYy BiTUy>KEHHS
YAEC;

— JuIs 3a0e3nedeHHs TapaHTiid 0e3neku
JepIKaBH, [0 MA€ PO3TATYKECHY Me-
pexy AEC i iHIIMX TEXHOTCHHO
HeOe3MeyHuX IMiAMPHEMCTB, EKCILTY-
aTye 1 po3po0Jsie AAepHi TEXHOIOTIT
Ta TEXHOJOTi 3 BHKOPHUCTAHHIM
JUKEepeJl 10HI3YI04YOTO BHITPOMIHIO-
BaHHS, B3araji MOTPiOHO CTBOPCHHS
Ta TOCTIHHE BIOCKOHAJICHHS BIAC-
HUX CydYacHMX 3aco0iB pamiariii-
HOTO, PaJioJIOTIYHOTO Ta EKOJIOTiY-
HOT'O KOHTPOITIO;

— Macmrtabu npobieMu B MOTEHIiam
HACTUTbKM BEJMYE3HI, 110 Opi€eHTa-
uis Ha 3apyOikHe npuaOaHHS B3a-
rajgi ans YKpaiHH €KOHOMIYHO He-
JIOLIIBHA;

— pimeHHs wiel mpoOieMu 3a paxyHOK
BIACHUX 3YCHJIb CIIPHUSATHME CTBO-
PCHHIO JTOJJATKOBHX POOOUYHX MICIh
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Ha BITYM3HSHUX MIJNPUEMCTBAX 1

JIO3BOJIUTh 3MIIHUTU Ta PO3BUHYTH

HayKOBO-TEXHIYHUH MOTCHIIANI

VYkpainn.

Hama pgepkaBa MOHITOPHHIOBUX
MIJIK BnacHOi po3poOKH HE Ma€, TOMY
METOIO IIi€i POOOTH € po3poOKa KOHIIe-
Il 31 CTBOpEHHS MOOLIBHOT 6a3u st
KOMILJIEKCHOI IHCTPYMEHTAIBHOI OLIHKU
PalioeKONOTIYHOTO CTaHy HAaBKOJIHII-
HBOTO CEPEIOBUINA HA OCHOBI BITYH3-
HSHUX HAYKOBUX IHHOBALIMHHUX JOCST-
HEHb 1 HAYKOBO-TEXHIYHHUX PO3POOOK,
K1 Bke mpounuty anpobamiro. Crix mi-
JIKPECIUTH, IO TAaKUW MiAXiJl J103BO-
JUTH PO3POOUTH 1 BIIPOBAJUTH aJCKBa-
THy moTpedaM Hamloi Aep>KaBH METOJO-
JIOT110 KOMIIEKCHOTO aHai3y 1 MPOTrHO-
3yBaHHS PO3BHUTKY HAJI3BHYANHUX CH-
Tyamid TEXHOTEHHOTO 1 TPHUPOJHOTO
Xapakrepy.

OCHOBHUMU 3aBJIaHHSIMH, 1[0 BHUPi-
[IyBaTUME Takui OaratoQyHKIIOHAIb-
nuit MJIK, € [9]:

e 3iliCHEHHSI MyJIbTHIAPAMETPUY-
HOTO KOMIUICKCHUH KOHTPOJIb paii-
alifiHOTO Ta EKOJIOTIYHOTO CTaHy
HABKOJIMIITHBOTO CEPEOBHUINA B pea-
JTpHOMY MacHiTadi yacy Oesmocepe-
JIHBO Ha MiCIli;

® IIPOBEJCHHS CHUTYAI[IIHOTO aHali3zy
00CTaHOBKH, OIlIHKKA  pajiamiiHo
CKOJIOTIYHOI CTIHKOCTI 1 pIBHA TeX-
HOTEHHHUX 1 NPUPOJHHUX PU3HKIB Yy
B3a€MO3AICKHOMY KOMIUIEKCI Ta
MPOTHO3YBAHHS PO3BUTKY aBapiii-
HUX CHUTYaIlil;

e po3poOKa ONEepaTHBHUX HEBiAKIIA-
HUX 3ax0IiB LIOAO0 JiKBijmamii Hac-
JIJKIB pajialliiHuX aBapiii 1 KaTact-
pod Ta 3axofiB MO0 TXHBOTO MOX-
JIMBOTO MTOTICPEIKCHHSL.

[Tpu BupimenHi 1ux 3apaanb MJIK
Mae OyTH CIPOMOXHHUM BHKOHYBAaTH
Taki QyHKIT:

— BHCOKOTOYHA IPUB'SI3KA 0 KOOPIH-
HaT MICIICBOCTI 3a JIOIIOMOTOI0 CY-
IIyTHUKOBOI CHCTEMH HaBiramii;

— OIepKaHHS 1 TepBHHHA 0OOpOOKa
aHAJIOrOBOi 1 IU(POBOi BHUMIpIOBa-
JBHOI 1H(pOpMaIIiT;

— Tepemada JaHUX BHMIPIOBaHB 3a II0-
IIOMOT'0I0 Cy4YacHHUX 3ac00iB 3B'SI3KY,
y TOMY 4YHCIi i KOMITIOTEPHHX, Ha
BUIIMIA PIBEHb YNPaBJIIHHA 1 3alliKa-
BJICHUM OpraHizamisM Ta BiJJOM-
CTBaM, a TaKOX, 3a HEOOXITHOCTI,
MOB1TOMJICHHSI HUTEJIB, IO MPOXKH-
BAIOTh HA EKOJIOT1YHO HEOE3MeYHUX
TEPUTOPIAX;

— omepartuBHa ineHTH(iKamiss 1 Tpo-
THO3YBaHHS PO3BUTKY pajialiiHoi
aBapii 3a creniajJbHO PO3POOIICHUMH
METOIUKAMH.

JloiibHO B KOMIT'FOTEpHIN 0a3i jaa-
Hux MJIK matu po3poOieHy 3a TeXHO-
JorisMU  reoiHGopMaIifiHUX  CHCTEM
(I'IC) xomn'toTepHy KapTy 3 MO3Haue-
HUMHU Ha Hill pagianiiHo HeOe3MeUHUMH
00'eKTaMH, IIISHKAMH MICIIEBOCTI 3 Te-
XHOT€HHO BHCOKHMHU CTYICHSIMH PH-
3uKYy (3 imeHTH]iKaIi€ IXHBOT icTOpIii 1
CTaHy Ha NaHWH MOMEHT 4Yacy), 3 ypa-
XyBaHHSAM JIiHIH BHCOKOBOJBTHHX IIC-
penad, ra3o- i Ha)TOPOBO/IiB TOIIIO.

bararo¢pyskmionaneauit MJIK mo-

BHHEH OyTH (YHKIIIOHAJIBHO 3aKiHYe-

HUM 3 OTJISIIy Ha PIllICHHS MOCTaBICHUX

3aBaaHb. OOHOYACHO HOro KOMII'IOTeE-

pHa aBTOMAaTH30BaHa CHCTEMa Mae€ 3a-

JUIIATUACS BIAKPUTOIO, TOCTYITHOK JUIS

CTUKYBaHHS 3 IHIIMMU (110 HE BXOSTH

y 11 Ga30BWii BapiaHT) MpUJIAAaMHU BiT-

YU3HSHUX 1 3apyOiKHUX BUPOOHUKIB Ta

MaTHh MOKJIMBICTH ajarraiii 10 MIiHIU-

BHX YMOB 1 BUMOT, BapitoBaHHs MOXIIH-

BOCTEH 32 TOIOMOTOI0 Pi3HHUX THIIIB Ja-

TYHKIB 1 IETEKTOPIB 31 3MiHOIO aJIropu-

™™y pobotu. lle mocsraerscst 3a paxy-

HOK 3aCTOCYBaHHsI CTaHIApTHHX iHTEp-
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(eticiB 1 cydacHux iHQopMaIiiHUX Te-
XHOJIOTIH — TaKHX, K MOOUIBHI 1HXKe-
HEpHi KOMIT'IOTEpH.

Texniuyni 3acoou MJIK mMoxyTh po-
3MIIlyBaTHCSA Ha aBTOMOOLTI, eKCILIya-
TyBatucs 1 30epiraTu mpare3iaTHICTh
Ha BIIKPUTOMY IOBITpI TPH BIUIMBI Pi3-
HUX MeTeo(akToOpiB — iHEI, POCH, TY-
MaHy, COHSYHOTO BHIIPOMIHIOBAHHS,
3MIHH TEMIIEPAaTYypH HABKOJHUIIHBOTO
cepe/IoBHUIIa, 3a0e3MeuyBaTi CTIHKICTh
KOHCTPYKIIl amapatypu A0 TpsCKH 1
BiOpamii, BiACyTHI MOXXJIMBOCTI pe30Ha-
HCy. PexxuM poOOTH sIK MO3MIHHHMIA, TaK
1 0e33ynuHHUN minogo0oBuil. Kus-
JICHHS — Bif OOPTOBOI MepeXi aBTOMO-
OllIsl HANpYrow TOCTIHHOTO CTpyMy
12 B, sx i3 BKJIIOYEHHUM, TaK 1 3 BHMK-
HCHUM JIBUTYHOM Ta BiJl BIACHHX aBTO-
HOMHUX JUKEPETI KUBIICHHS.

bazoBuii Bapiant MIJIK noBHHEH

1.

Hepconan ¢ pyunsevu

Hocm ussieperun u

nepedavu dannsex

mpubopavu (Bluetoof, WiFi)

BKJIFOYATH TakKi OCHOBHI MiICUCTEMU

(ITIC) (puc. 1) [10, 117]:

— KOMIUIEKCHOTO paaialliiHOTO KOHT-
POITIO;

— EKCIPECHOTO PaJiojoTiYHOr0 KOHT-
poro;

— JIUCTaHI[ITHOTO KOMIUIEKCHOTO (SIKi-
CHOTO 1 KUJIbKICHOT0) KOHTPOJIIO Ma-
pameTpiB  XiMiuHOTO 3a0pyIHECHHS
HABKOJIMIITHHOTO CEPEIOBHINA 3 ypa-
XYBaHHSM BIUIMBY MeETEOIapameT-
piB;

— KOHTAaKTHOTO KOHTPOJIO 1 BHMIpY
pamioHyKIiiB B 00'€KTaX HABKOJIU-
IIHBOT'O CEPEIOBHUINIA;

— CYIyTHHKOBOI HaBirarii;

— OIIEpaTUBHOIO 3B'SI3KY;

— OOpTOBUIl OOYHMCIIOBAIBHUN KOM-
wiekc (bOK).

Hepedaua danmser uepes

Cems GSM

Py
ﬁ Hocm uzmepenur u

nepedavu danmsix

Puc. 1 — Cucmemna inmeepayis 3acobie sumiproéants padiayiiinoi 06cmaHo8xu
Ha ocnosi MJIK i npoepamno-anapamuozco cepedosuwja ViewPoint

[IC KOMITJIEKCHOTO pajialliifHoro
KOHTPOJIFO  TMOBHHHA  3IIHCHIOBATH

(puc. 2):

® BUMIPIOBAHHS MOTY)KHOCTI €KCITO3H-
IIKHOT ¥ eKBIBaJEHTHOI 103U (o-
TOHHOTO (PEHTI'CHIBCHKOTO 1 TaMMa)
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10HI3YIOUOTO BWIIPOMIHIOBaHHS B
HMIKPOKOMY JUHAMIYHOMY ¥ eHepre-

TUYHOMY Jliana3oHax;

BHUMIPIOBaHHsI TYCTHHH ITOTOKY Oe-
Ta-BHIIPOMIHIOBAHHS B IIHPOKOMY

I

TU/C cynyTHukoBoi

Hapirauii

c

JUHAMIYHOMY ¥ E€HEpreTHIHOMY Ili-

alla3oHax;

BUMIpIOBaHHS T'YCTHHH TOTOKY ajb-

da i1

BaHH.

I

I/C onepatusHOrO

A

ifHONO ro

KOHTPOJIIO MapaMeTPiB XiMiYHOTO
3abpyaHeHHA AOBKIILIA

[ Y

Qypre-cieKTpoMeTp

Kopensauifnui
rasoaHaizarop i
napaMeTpy

Boproswuit o6uncnioBanb-
HUii KOMIIEKC Ha Gasi
MOGiNEHOTO iHXeHep-
HOro komn'lo'rgpa

3BA3KY

HEUTPOHHOTO BHUIIPOMIHIO-

v

TI/C xoHTaKTHOrO
KOHTPOJIIO Ta BUMipy
WKIIIHBHX IOMIIIKIB B
06’exTax noBKiLAA

Mereonapamerpn

(TeMriepaTypa Ta BOJIONiCTh MOBITPA,
LIBMAKICTB Ta HAMPSM TOBITPSHOTO
NOTOKY Ta iH.)

Wk

KOHTAKTHI JaTYHKH

II/C xoMILIeKcHOro
paniauiiroro
KOHTPOJIO

Z— wpyn-
ionisytoue
BHIPOMiHIOBAHHA

IVC excnpecHoro
panionoriyHoro
KOHTPOJIKO

= Binbip npo6
<— oF’extis
DOBKIIA

Puc. 2 — Cmpyxmypua cxema anapamuoeo ocnawjenuss MJIK 3azanvhoi oyinku ma npoeHo3yséam-
H5l paoioeKkonociuHuX HacaioKie padiayiiHux agapitl

ITponoHyeThCSl HACTYNHHH MiHiMa-
neauA ckimafg [1C:
npodeciiHuii  pamioMeTp-a03UMeTP
JKC-96 y xoMriexTi 3 Gokamu jie-

tekryBanns (I, b, ¥, I, M, A, H);

JI0O3UMETP-pajiioMeTp ramma- i oera-
BUIIPOMiHIOBaHb

MOIITYKOBOTO
MKC-07 "Tlomyk" y KOMITICKTi (K

JIOJIATKOBOTO 1 PE3EPBHOIO);
KOMILJICKTH IPSIMOIOKA3yI40ro iH-

quBiayanpHoro mosumerpy JIKC-02
"Kaamiit" (yisi KOXKHOTO 4JieHa eKi-

axy).

JIs  exCIpecHoro pajioyIoriYHOTO
koHTpoto [1C moBuHHA 30iliCHIOBATH:

— SIKICHMH 1 KITBKICHUM €KCIIPec-KOHT-
poJib (BKIIOYAIOYH W CIIEKTPOMET-

puuHMii) 3a0pyAHEHHS PaIiOHYKIIi-
IaMHU 00'€KTIB HABKOJIMIIHLOIO CeE-
pemoBumma (BOAW, IPYHTY, KOPMIB,
MPOAYKTIB XapuyBaHH 1 T.I1.);
eKCIpec-BUMIpIOBaHHsI 00'eMHOI pa-
JIOAKTHBHOCTI PajJiOHy 1 CYMyTHIX
130TOMIB MpHU IXHBOTO PO3MAL;
poOoBiA0ip 1 BU3HAYCHHS T'YCTHHH
3a0pyTHEHHS MiCIIEBOCTI.
Minimaneuuit cxnan [1C Ga3yerbes

Ha CIJIBHHUX po3poOkax iHcTuTyTiB Ha-
IOHAJILHOI akajemii HayKk YKpaiHu Ta

npoiIbHUX BITYM3HSHUX MiJIPUEMCTB

Bomu i

(IHCTUTYTY SImIEpHHUX JOCTiKEeHb Ta [H-
CTUTYTY  (DI3UKH
HAH  Vkpainu,
M. 2KoBTi

HaIIBIPOBIAHUKIB
AT3T
«Cnapinr-Bic»

«Terpa»
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M. JIbBiB): MOpPTaTHBHUH  pagioMeTp

"Bera-MII" nns excrnpecHOro BHU3HA-

YeHHsS MUTOMO1 (00'eMHOT) paioaKTHB-

HOCTI pi3HUX Tpo0; MOOUTEHUI TaMMa-

cnexktpomerp turry CEI-2M 3 BracHum

KOMI'FOTEpOM; pajioMeTp 00'eMHOI ak-

TUBHOCTI allb(ha aKTHBHHUX aepo30JIiB

PI'A-09M.

Jlns OUCTaHLIMHOrO KOMILIEKCHOTO
KOHTPOJIIO TIapaMeTpiB  pagioHyKIiI-
HOTO 3a0pyAHEHHS HaBKOJIHUIIHBOTO Ce-
penoBuma IIC mnoBMHHA BHpilIyBaTH
TaKi 3aBJaHHS:

— JIMCTaHIiiiHe 1HTerpajbHEe BHU3HA-
YeHHs CKJaly 3a0pyAHIOIOUYUX pa-
JMIOAKTHBHUX KOMIIOHCHTIB (BHMIp
3arajibHOTO CIIEKTPY);

— KOMM'IOTEepHY ineHTH(]ikaliio oOMi-
PIOBaHUX IHTETPATLHUX CIICKTPIB;

— Tpenu3iiiHe BUMIPIOBaHHSA 3MICTy
BHU3HAYCHOTO KOMITOHEHTY (Hampu-
KJIaJI, Ta30aepo30JIiB Pajioi30TOIIB
Homy, 1e3it0, CTPOHINI, IHEPTHUX
pPaaioaKTHBHUX Ta3iB TOMIO, KITbKiC-
HUH 3MiCT SKMX 0arato B YoMy Xxa-
paKkTepusye piBeHb TEXHOTCHHOI Iii-
ATBHOCTI) 3a JOIOMOrOI TaMMa-
CIIEKTPOMETpa, KUK MMOBUHEH Xapa-
KTEpU3yBaTHCS:

— BHCOKMM pIBHEM IHTeJeKTyami3amii
MpoIeCy BUMIPIOBaHb;

— HasABHICTIO (QYHKIIi aBTOMATHYHOTO
KaniOpyBaHHS;

— QJITOPUTMIYHOIO KOPEKIIEI TOMHU-
JIOK;

— JIiHeapHu3ali€l0 BUMIpIOBAJIBHUX Xa-
PaKTepUCTHK;

— aJanTari€o 10 pealbHUX YMOB IPH-
BEICHHS BHMIPIOBAHb B PEATEHOMY
MaciiTadi gacy;

— BWJUICHHSM CUTHAJIB 3 ()OHOBUX 32
NICBHUMH O3HAKAMH, SIKi CTAaHOBJIATH
HAyKOBHU 1HTEpeC.

IIpu peanizawii MOHITOPUHTY HEOO0-

X1JIHO 3aCTOCOBYBATH TEPCOHAIBHI Kac-
kanHi immakropu "Marple" cepii 290
IBOX TUIIB: miectukackamai MP-296 i
BocbMukackanai MP-298. V skocTi 1mi-
JUIOKOK 1 (iIbTpa BHKOPHCTOBYETHCS
CKJIOBOJIOKOHHUM Matepian Ttumy GF-
230SEC. Jlns mpokadyBaHHS TOBITPS 3i
MIBUAKICTIO 3,5 JI/XB. BHKOPHUCTOBY-
eTbca komnpecop "Gilian 3500".

OcHoBHuM 3aBianHsM IIC cymyrt-
HUKOBOI HaBiraiii MOBHHHO OYyTH BH-
3HAYCHHS KOOPAMHAT MICIS PO3Tallly-
BaHHs, 3aCHOBaHE Ha TIOOAJIBHIA HaBi-
ramifinii cucremi GPS, mo ckimamaerses
13 CYKYIHOCTI pPaJiOHaBiramifHuX Ccy-
NYTHHKIB, JOCTYIHUX Y JaHOMY PanoHi.
i cymyTHHKH 1i101000BO 3abe3nedy-
FOTh OJIEp)KaHHs TOYHOI 1 HaIidHOI iH-
¢dopmariii B Oyap-sIKOMy Micli 3eMHOI
moBepxHi. Hagiramiiinuéi  mpuiimauy,
BCTAaHOBIICHHH Yy OOpPTOBOMY KOMII'FO-
tepi MJIK, sBnsie coboro OaraTokana-
JILHUI HaBIraliifHUK JaT4HK, IO OJep-
JKy€e KOJIOBI CHTHAJIM, TIepe/iaHi HaBira-
HIMHUMH CynyTHUKamu. HagiramiiHuii
npuiiMad Mae Majay Bary, HU3bKy IOTY-
JKHICTh CTIOYKHBAHHs 1 3a0e3reuye aB-
TOMATHYHE HACTPOIOBAHHS HA ONTHUMA-
JBHE Cy3ip'sl CYNyTHHKIB, IO 3HAaXO-
JAThCSI B JIAaHUH MOMEHT y "modti 30py".
Jns Hapiramii BHKOPHUCTOBYETBCS ame-
pUKaHChKa cHCTeMa TII00aIbHOTO TIO-
sumitoBanHs  (GPS) NAVSTAR, ane
npH MaiOyTHHOMY pO3TOPTaHHI MOXKeE
BUKOPUCTOBYBATHCS 1 pOCiiicbKa cuc-
tema ['JIOHAC.

Hnst oneparuBHoro 3B's3ky [IC mo-
BHHHA 3a0e3rneuyBaTu HaAiiHUN pobo-
4yuii 1 aBapiitHuiil 3B'130K exinaxy MJIK
3 MMOKPHUTTAM BCiel Teputopii YKpainu i
MOXIJIUBICTIO TepeAadi-pHiioMy ToJI0-
coBoro, mudppoBoro i ¢akCUMIILHOTO
3B's13Kky. MiHimanbHu# ckap miei T1C:

— KOMIaKTHa mpodeciiiHa pamiocTaH-
uis tTumy KENWOOD 860H, mio Bi-
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NIOBizae BUMOraM  BIMCBHKOBOIO
aMepuKaHCbKoro craHjgapty MIL-
STD |810DJE;

— MOOITBbHHN CYMYTHUKOBHH TenehoH
3 poOOUOI0 MIATPUMKOIO K MIHIMYyM
JIBOX HE3aJICKHUX OIeparopiB, Ha-
npuknaa, MaTencar i Ykpceart;

— iHauBiAyanbHI MOOUTBHI TenedoHH
Uil ekimaxy B craHmapti GSM
1800.

Hns peanizamii pisHMX (YHKIIOHA-
npHEX 3araHp MIJIK nomsixom mporpa-
MHOT 00poOKH iH(OpMAITiT, 0 HATXOANUTH
Bia pisaux TIC Ta npucTpoiB i miajory 3
omneparopoM, BOK Oynyerscs Ha OCHOBI
CY4acHOi MOOITBHOI IH)XKEHEPHOI CHCTEMI
3 LCD ekpanom. Taki cHCTEMH y CBITOBIH
MPAKTHII 3aCTOCOBYIOTBCS TaM, Jie¢ He00-
X1JTHO 31iicHUTH 30ip 1 00pOOKY CHTHAITIB
y Oe3nocepeaHii ONMM3BKOCTI Bif 00'€KTa
JOCII/KEHHSI Ta B YMOBaX, JI¢ 3aCTOCY-
BaHHS 3BHYAMHHMX CTalliOHAPHUX IIEPCO-
HAJBHUX KOMITIOTEPIB YW KOMITHOTEPIB
turry Notebook He3py4uHO a00 HEMOMKITH-
BO. MOOUTbHI KOMI'IOTEPHI CHCTEMH 3a-
HMaroTh MPOMDKHE TIOJIOXKEHHSI MK CTa-
LIOHapHUMH KOMITTOTE€paMu 1 TOpPTaTHB-
HUMH HOYTOYKaMH, IO€IHYIOYH B COOi
iXHI repeBary.

Haioinbir icTOTHUMH TTO3UTHUBHUMMU
BJIACTUBOCTAMU TaKUX MOOUIBHHUX iH-
JKEHEPHUX KOMITIOTEPIB €:

— MOXJIMBICTh YCTaHOBKH OYJb-SIKOT
mporecopHoi miarGopMu — Mare-
PUHCBKOI TUTATH 1 IPOLIEcopa;

— MOXXJIMBICTh YCTaHOBKH JOBLIFHOTO
00'eMy onepaTHUBHOI maM'sTi U 11 po-
3IIUPEHHS;

— MOXKIJIMBICTh BHKOPUCTAHHS JHCKO-
BHUX HAKONMUYyBadiB JOBIJILHOTO TH-
ny i o0'emy;

— MOXJIMBICTh YCTaHOBKH IUIAT KOHT-
poJiepiB 1 ajanTepiB Ta Mmiaat po3IIn-
PEHHSI BBEICHHSI-BHBONY, Y TOMY

yucm AT — IIAIT — IIBB Tta cne-

iayi30BaHUX IJIAT KOPUCTYBAYa;

— 3MCHIICHE CIOXHMBAaHHs EIIEKTPOe-
Heprii, mo [I03BOJsIE 3a0e3MeUUTH
Opare3IaTHICTh CUCTEMH B TOJBO-
BUX yMOBax BiJi OJOKy 30BHIIIHiX
aKyMYJISITODIB;

— crerjajbHe
HaHHS;

— TPOCTOTa MOJEPHiI3allil 4Yu 3aMiHH
BY3JIiB 1 OJIOKIB.

[porionoBanmii MJIK  paniamiitHoro
KOHTPOJIO OyJe BIimpi3HATHCA Bim ic-
HYIOUMX TPOTOTHUIIB TAKUMH TapaMeT-
pamu:

— MOXJIMBICTIO pOOOTH B €KCTPEMalb-
HUX MOJIbOBUX YMOBAX;

— KIIEHT-CEpPBICY apXiTEKTypH cep-
BiCYy;

— TIpOBEICHHS Oe3NepepBHUX (PEXUM
MOHITOPUHTY) Ta IHTEPaKTUBHHUX
(excnpecHHX) BUMIpIOBaHb;

— 30EpeKEeHHS BHMIPSIHUX CHEKTPIB y
HesanexHiin mam'ati (1 I'6 mam'sTi
BHCTA4ya€ Ha OLIBII SK MIBPOKY 0e3-
nepepBHOi podoTn);

— Bi3yauizallisi iHTerpajbHOro 1 ycepe-
JHEHUX BHUMIpSHUX 3HAYCHb;

— moOynoBa rpadikiB TpeH/iB 1HTEH-
CUBHOCTI paliOaKTUBHUX MPOIYKTIB
aBapii (aepo3omiB i rasis) 3 o- Ta B-
BUITPOMIHIOBAaHHIMHM y TOYIIl TIPOBE-
JICHHST KOHTPOJIIO;

— aBTOMAaTH30BaHE BEJCHHsA 0a3u Ja-
HUX paIialifiHoro Ta paaiosioriy-
HOT'O KOHTPOITIO;

— (opMyBaHHS 3BITiB PO paiamiiiHuA
CTaH HAaBKOJMITHBOTO CEPEIOBHINA i
JOKYMEHTYBaHHs iH(opMmartii;

— Tiepejada pe3ysbTaTiB BUMIiPIOBAHb
Ha BEJMKY BIJICTaHb BiJl MICIS pajii-
ariitHoi aBapii.

yAapOCTiiike  BHKO-
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BucnoBkn

CrBopennss MJIK 3a6e3neunth orie-
PaTUBHHUHA KOHTPOJIb pajialiifHOro cTa-
HY HaBKOJIO panialifiHoO HeOe3NMe4YHuX
00'eKTIB B aBapilHMX 1 MicisaBapiiHUX
CUTYyallisiX, JUCTAHIIHHUIA Ta KOHTAKT-
HUH KOHTPOJIb PAJiOHYKIIIB B aTMOC-
(epHOMY TOBITPi, IPYHTi, BOJI TOIIO
JUIS. IPUAHSATTS YIPABIIHCHKUX PIllICHb
11070 MiHIMi3allil HACHiJKiB pajialiii-
HUX aBapiil Ta HaJ3BHYAHHUX CHUTYyaIlii

3 pazdiamiifHO-eKOJIOTIYHUMH HeOe3rey-
HUMU (PaKTOpaMHu.

3a JONOMOIOK CY4acHOI HayKOeM-
HO{ amapaTypy Ta MPWIAiB TAKHX KOM-
IJICKCIB MO>KHA TMPOBOIMWTH 1HTErpa-
JIBHY OLIHKY palialifHuX pPU3HKIB,
MIPOTHO3YBATH BHUHHUKHEHHS Ta PO3BH-
TOK HaI3BUYAIHUX CUTYyaIliid, OlepaTH-
BHO 3IIHCHIOBaTH PO3pOOKYy 1 BIpOBa-
JOKCHHS TIEpIIOYEPrOBUX 3aXO0/iB 3 JiK-
Bizauii Ta MOM'AKIIEHHS MOXKJIMBUX Ha-

CHIJIKiB pajiallifiHuX aBapii.
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FORMING AND IMPLEMENTING OF STATE
LAND ENVIRONMENTAL POLICY IN THE
SPHERE OF USE OF NATURAL RESOURCES
OF RURAL AREAS

V. Druhak
State Ecological Academy of Postgraduate Education and Management
tretyak2@ukr.net

The directions of the formation and implementation of public land and environmental policies
of the institutional environment of rural development by improving the efficiency of use of natu-
ral resources are motivated. Keywords: land and environmental policy, natural resources, rural
development, land use, sustainable development.

®opmMyBaHHA Ta peajizallisi 1epKaABHOI 3eMeIbHO-eKO0JI0TiYHOI MOJITHKHU Y cepi BUKO-
PUCTaHHS NPUPOTHUX pecypciB ciibebknx TepuTopiii. B.M. [Ipyrak. O0rpyHTOBaHO HampsMu
(dhopmyBaHHS Ta peanizamii JepKaBHOI 3eMEIBbHO-EKOJIOTIYHOT MOMITHKU MIOAO 1HCTUTYIIOHAIb-
HOTO CepeOBHIIA PO3BUTKY CLIBCHKUX TEPUTOPIi Ha 3acajax MiABUILCHHS €(EKTUBHOCTI BUKO-
PMCTaHHs IPUPOIHUX pecypciB. Kniouogi cnosa: 3eMeNbHO-CKOJIOTIYHA MOJITHKA, IIPUPOAHI pe-
CYPCH, CIITbCBKI TEPUTOPIi, 3eMIEKOPUCTYBAHHS, CTaJTHI PO3BUTOK.

@opMHUpOBaHHE U peaJu3alMsl rocyIapCTBEHHOH 3eMeIbHO-IK0JIOTHYecKol MOJIMTHKU B
cepe HCIOJIB30BAHUS MPUPOIAHBIX PecypcoB celibeknx Tepputopmii. B.H. JIpyrak. O60cHOBaHbI
HarpapJieHUsT ()OPMUPOBAHUS W PEaNTH3all TOCYIapPCTBEHHON 3E€MENIbHO-IKOJIOTHIECKON TMONUTHKA
MHCTUTYIIMOHATBHOM CPEIbl Pa3BUTHUS CEIIbCKUX TEPPUTOPHIL ITyTeM MOBbILICHHS (P(HEKTUBHOCTH HC-
T0JIb30BaHUs IIPUPOAHBIX pecypcoB. Kitouegvie cnosa: 3eMeNbHO-OKOJIOrMYecKas MOJIUTHUKA, IPUPOJI-
HBIE PECYPCHI, CENTbCKHE TEPPUTOPHH, 3EMJICTIONB30BAHIE, CTATIOE Pa3BHUTHE.

Problem statement Ukrainian peasantry as a carrier of
identity, culture and spirituality. Among
the ways and means of solving this goal
were:

- determination of perspectives of rural
settlement network until 2015 on the basis
of developed and duly approved planning
documentation;

Decree of the Cabinet Ministers of
Ukraine from 19 September 2007 N 1158
was approved the State Target Program of
development of Ukrainian village until
2015. The main objective of the program
is to ensure the sustainability of agriculture
and its competitiveness in the domestic
and foreign markets, ensuring national
food security, the preservation of
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- prioritization of development of the
agricultural sector on the basis of zonal
and regional differences;

- improvement of the state support of
agriculture and rural development with the
requirements of the WTO;

- creation of organizational and legal
conditions for parity between agriculture
and other sectors of economy;

- legal and technical registering the
right of land ownership and land use;

- regulation of land relations and
rationalization of land use, land market
development for agricultural purposes and
SO on.

As of 2013 the majority outlined in the
Programme objectives remain unfulfilled.
The difficult economic and social situation
in the country, in our opinion, is caused by
incorrect conceptual approach to the
formation of the institutional environment
of development of rural land as the
financial basis of rural sustenance.

Sustainable development of land use in
rural areas means the progressive
development of rural communities, which
will be provided by the child's primary
social function - food production and
provision of public goods, preservation of
cultural heritage and historical agricultural

landscapes, =~ maintaining  ecological
balance.
The objectives of  sustainable

development of rural areas according to
the outcomes of Rio +20 are as follows
[1]:

- to construction  of
economically, socially and
environmentally sustainable (sustainable)
future for our country and for present and
future generations;

- to eradicate poverty;

- balanced (sustainable) development
at all levels and the integration of its
economic, social and environmental

ensure

components based on their relationship
and characteristics of development of rural
areas;

- refusal to unstable structures for
sustainable consumption and production,
protecting and managing the natural
resource base of rural areas of economic
and social development.

Estimation of  prospects of
development of rural land use on the basis
of their multifunctional role in society
suggests the critical importance of
maintaining most of the specific functions
of rural areas -  socio-spatial,
occupational, environmental, recreational,
historical, and cultural and so on.

The purpose of the article is to
research trends of forming and
implementation of government land and
environmental policy in the use of natural
resources on institutional environment of
development of rural land.

The main material

Rural areas in Ukraine occupy 95
percent of the territory. The effectiveness
of the rural economy largely depends on
the efficient use of natural resources in the
area. The main natural resources are
concentrated in rural areas. Natural
resources are used to produce goods and
services that meet the diverse needs of
people. Natural resources are varied.
These include air, water, plants, animals
and minerals. There are non-renewable
natural resources, i.e. those resources
which quantity is limited and reduced as a
result of their use. These resources
include, for example, supplies of minerals.

Another group consists of renewable
resources - wind, sunlight, flowing water,
power flow, and others. The number of
these resources is not reduced as a result
of their use. Some resources can be
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attributed to other groups. Thus, the water
in the oceans can be considered as an
unlimited resource. Separate water
reservoirs, as well as flowing rivers with
the intense use of methods, turns into a
limited resource, the amount of which
decreases as a result of human use.

Special group consists of biological
resources. Biological resources cover
living organisms: animals, birds, plants.
Biological resources quantity depends of
the way of their exploitation. Depending
on it quantity of these resources may
decrease, remain constant or increase.
Man does not create these resources, but
can affect their reproduction. Too heavy
use of biological resources leads to their
depletion and extinction. However,
measures for the protection of animals,
forests, fish stocks can lead to an increase
in the number of these resources.

Soil has similar properties - the most
valuable in terms of agricultural
production, reproduction of wild plants
and animals. Protection of soil use of soil
technologies lead to improved soil quality,
increase productivity. Conversely,
improper use of soil leads to a decrease of
their productivity, reduction of topsoil and
even complete loss of fertility.

Quantity of natural resources is de-
fined not only by their physical existence,
but also the way people use them to meet
their needs, depending on the knowledge
of people about the availability of re-
sources and opportunities to use them for
different purposes, development of tech-
nologies that allow the use of these re-
sources. Natural resource endowments are
divided into useable and unusable re-
sources. The quantity of available re-
sources depends on the level of technolo-
gy development of their use, the prices of
goods and services produced by natural
resources.

Natural resources can be classified ac-
cording to the degree of knowledge people
have about the availability of these re-
sources. For example, stocks of mineral
resources include proven, potential, prob-
able reserves. This classification can be
applied to all natural resources. The devel-
opment of science extends the knowledge
of people about the world and the possibil-
ity of using various natural forces to meet
the needs of people.

Most pressing is the question of
rights to land and other natural
resources

Part of the natural resources is used by
the general public, the right to these re-
sources is not installed. It is due to it is
impossible to establish the rights or lack of
need for this because these resources are
available in unlimited quantities. These re-
sources include air, rainwater, solar ener-
gy, wind power flow.

Part of the natural resources in the vast
majority is in the public domain. These re-
sources can include mineral resources, wa-
ter resources in reservoirs, forests and
wildlife. The use of these natural resources
is carried out by individuals and business-
es for free or for a fee from obtaining
rights to their use (license, permission,
right of use). In such a case, society sets
limits on the use of natural resources asso-
ciated with a particular land. In this society
sets limits on the use of natural resources
associated with a particular land.

For example, owners of land that pro-
vide the water bodies or land from the
coastal zone can be used for different pur-
poses (personal use, livestock watering,
navigation, etc.). In this case, the land
owner must not cause damage to water
bodies (notably affect water quantity,
quality and direction of water flow). In
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Ukraine landowners may use separate wa-
ter bodies that are in the area. Owners of
land adjacent to water bodies can use them
only for their needs, if not prejudice oth-
ers. State regulation is subject to use of
plantations on land use other natural ob-
jects.

Market essence of natural re-
sources in rural areas

The value of land and other natural re-
sources is manifested in various forms.
Use of land and other natural resources are
created different types of goods. They can
be consumed in physical form as resources
in agriculture and forestry, commercial
harvesting of mushrooms, berries and me-
dicinal plants in the residential sector (use
of water and forest resources). Natural re-
sources can be used by individuals for per-
sonal use (hunting, gathering mushrooms
and berries, etc.). In this case, it is the
physical resource consumption. Such re-
source use leads to disappearance or
change of physical form of resources.

Rural natural resources are consumed
also in intangible form. People enjoy
views of nature, natural delights of rural
life. Intangible consumption of natural re-
sources does not change their quantitative
and qualitative characteristics. These natu-
ral resources create value, necessary for
people. Other types of people necessary
amenities associate with the rural natural
resource. Knowing that future generations
will also be able to use various forms of
these resources is a significant value for
people.

To create these benefits, it is necessary
to maintain a certain level of consumption
(physical) natural resources and imple-
menting the various measures which sup-
port the balance in nature. The emergence
of the benefits associated with natural re-

sources, is a positive side effect. For ex-
ample, it is use in agriculture and other
sectors of the economy such technologies
that contribute to the development of natu-
ral landscapes, conservation of wildlife
and birds. Traditional agriculture, exten-
sive technologies for production, usually
contributes to the preservation of the envi-
ronment.

Production of benefits associated with
different forms of natural resources, re-
quires certain costs. Some of them are in-
cluded in the market economy and is man-
ifested in individual producer cost. These
costs are included in the production and
sale of agricultural and forest products in-
dustry. Some expenditure finds its reflec-
tion in the implementation of tourism ser-
vices. Rural tourism today is becoming
more common. In developed countries, a
significant number of people willing to
pay for spending their leisure time in the
countryside.

Part of the costs associated with the
use of natural resources is not considered.
Underestimation of costs leads to higher
levels of consumption of natural resources.
The inclusion of an individual manufac-
turer cost for additional costs associates
with maintaining balance in resource con-
sumption reduces the consumption of the-
se resources. For example, determination
of fishing based on individual costs will
lead to a drastic reduction and its capture
would require additional costs associated
with catching at a far distance from the
shore, using expensive fishing equipment.
Some species of fish may even disappear.
Costs incurred by individual users of re-
sources do not include the additional costs
arising from the depletion of stocks.

The inclusion of costs that society as a
whole carries from unlimited consumption
of resources is carried out with different
ways: through legislative restrictions on
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the amount of consumed natural resources
by selling the rights to use various re-
sources (subsoil, logging permits, licenses
for the use of water resources) the estab-
lishment of taxes on resources. These
payments must adjust the physical con-
sumption of rural natural resources and a
source of income of the rural economy.
Support for traditional production methods
also requires additional costs from pro-
ducers. These costs are necessary to socie-
ty and should arrive to rural producers
through various economic levers.

The use of land and other rural natural
resources is the basis of existence and de-
velopment of society as a whole. Costs as-
sociated with the use of rural natural re-
sources are only partially reflected in the
cost of individual producers and services.
For the efficient allocation of rural natural
resources, in terms of distribution among
various uses (in tangible and intangible,
present and future consumption) govern-
ment regulation (administrating) of land
use and other natural resources of rural
economic levers are necessary.

Conclusions

The subject of valuation of land is not
the land itself, considered as a thing, and
the value or cost of resources and powers
arising from the various rights to it, some
benefits and benefit, making it possible to
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OObocHOBaHa METOJMKA y4yeTa BEIOPOCOB ITAPHUKOBBIX Ta30B MPH 00pab0TKe IPOMBIIIICHHBIX
CTOYHBIX BOJ B YKpauHe. OnpeneneHbl HallHOHAIbHBIE KO (QHUIMEHTH BEIOPOCOB METaHa U 3a-
KHCH a30Ta NpH 00pabOTKe MPOMBILIIEHHBIX CTOUHBIX BOJ. Kiiouesvie cioéa: NPOMBILUICHHbIE
CTOYHBIE BOJBI, XUMHIECKOE TTIOTPEOICHHS KUCIOPO/a, BEIOPOCH! MapHUKOBEIX Ia30B, KO3 GHIH-
CHT BBIOPOCOB, METaH, 3aKUCh A30Ta.

InBeHTapH3alis NAPHUKOBUX ra3iB npu o0podui NPOMUCIOBUX CTIYHUX BOA B YKpaiHi.
ILII. Kyuyepyk, }O.b. MatBees, B.M. IlLixTta, E.A. Mo:kaposcbka, }FO.B. 3axapuyk. O0rpy-
HTOBaHO METOJUKY OLIHKU BUKH/IIB TAPHUKOBHUX T'a3iB MPHU 00POOIIl MPOMHCIOBUX CTIYHHX BOJ B
Vkpaini. BusHaueHo HaiioHanbHI KOoe(ili€HTH BHKUAIB METaHy Ta 3aKHUCy a30Ty HpH 00poOIi
MIPOMUCIIOBHX CTIYHUX BOJ. K7/0406i c106a: IPOMUCIIOBI CTiUHI BOJH, XIMIYHE CIIOKMBAHHS KH-
CHIO, BUKU/IU TIAPHUKOBHX Ta3iB, KOe(illi€HT BUKHUIIB, METaH, 3aKHC a30Ty.

Inventory of greenhouse gases in the processing of industrial waste water in Ukraine.
P.P. Kucheruk, J.B. Matveev, V. M. Shlikhta, E.A. Mozharovskyi, Y.V. Zakharchuk. The
methodology for accounting greenhouse gas emission from industrial waste water treatment in
Ukraine is grounded. National methane and nitrous oxide emission factors for industrial waste
water treatment are defined. Keywords: industrial wastewater, chemical oxygen demand, green-
house gas emission, emission factor, methane, nitrous oxide.

Cornacao 3akoHy Ykpaussl «O pa-
TuduKaun  PaMo4HOW ~ KOHBEHIMH
OOH 00 wu3MECHEHHH KIUMAaTa» OT
29.10.96 Ne 435/96-BP Ykpauna pas-
pabatbiBaeT, IEpUOTUICCKA OOHOBIISCT,
myOiaukyer W mpenocrasiser Konge-
pentun  Ctopon HanwmoHanbHBIN Ka-
JaCTp aHTPOIOTEHHBIX BEIOPOCOB U3
HMCTOYHUKOB W abCcopOIMU TOTJIOTUTE-
My TapHUKOBBIX razoB (Kamactp), He
perynupyemMblx MoHpealbCKUM TpOTO-
KosioM. [IpombIlsIeHHBIE CTOYHBIE BO-

Ibl SIBIISIIOTCST MICTOYHHKOM BBIOPOCOB
MapHUKOBBIX Ta30B — MeTaH (CHy) u 3a-
kuch azora (N,O) [1].

C 2011 r. xareropus 6.B.1 — «mpo-
MBIIIJICHHBIE CTOYHBIC BOJBDY - CTajaa
KJIFOUEBOW KaTeropuen njsi YKpawHBbI,
KOTOpasi MMEET IPHUOPHUTET B paMKax
CHCTEMbI HAIIMOHANBHOTO KajacTpa. Be
OLICHKAa  OKAa3bIBaCT  3HAYHUTEIFHOE
BIHMSHUE HA OOMIMI HAlMOHATBHBIN Ka-
JacTp MApHUKOBBIX Ta30B B HCYHCIE-
HUKM a0COJIIOTHOTO YPOBHS, TEHACHIIUU
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WIN HEOTIPEICICHHOCTH B BHIOpOCax U
nornomeHusX. JppexTUBHAs NPaKTUKA
3aKJIFOYACTCsI B TOM, YTOOBI CKOHIICH-
TPUPOBATh HMEIOLIMECS UIS YyITydIe-
HUSI TAaHHBIX M METOJIOB PECYPCHI Ha Ka-
TEropusx, ONpEACICHHBIX KaK KIIoYe-
BeIC [1].

Llenv pabomul - 060CHOBaHHE METO-
QKK y4eTa BHIOPOCOB MAPHHUKOBBIX T'a-
30B mpu 00pabOTKEe MPOMBIIUICHHBIX
CTOYHBIX BOJI B YKpauHe.

3aoauu:

1. OnpenenuTs yneabrHOE CPETHETO-
J0BO€ 00pa3oBaHUE XUMHUYECKOTO TMO-
Tpebnenuss xucinopona (XIIK) u 06-
[Ier0 a30Ta B IPOMBIIUICHHBIX CTOY-
HBIX BOJIaX OTIENBHBIX OTpAaciell mpo-
MBIIUICHHOCTH.

2. Pazpaborarh cxemy pacmpesene-
HUSI TIPOMBINUICHHBIX CTOYHBIX BOZI B
3aBHCUMOCTH OT crocoba o0paboTKu u
onpeaenuTb 3P(PEKTUBHOCTD YAAICHUS
XIIK u a3zora Ui KaXXIoro M3 CIIOCO-
00B 00pabOTKHM MPOMBILIEHHBIX CTOY-
HBIX BOJI.

3. OmpenenuTh HaIMOHAJIBHBIE KO-
3¢ durrieHTel BHIOPOCOB METaHA W 3a-
KHACH a30Ta MpH 00pabOTKE NPOMBIII-
JICHHBIX CTOYHBIX BOJ B YKpawHe.

4. O060CHOBaTh METOJIUKY y4YETa BBI-
OpOCOB MeTaHa M 3aKHCH a30Ta MpH 00-
paboTKe TPOMBINIICHHBIX CTOYHBIX BOJ
B YKpauHe.

Mertan sBngeTcs KOHEYHBIM IIPO-
JQYKTOM aHa3pOOHOro OHOXMMHUYECKOTO
pacmaza OpPraHHYECKOTO  BEIIECTBA.
OO0beM BbIICTIEMOr0 METaHa 3aBUCHT B
OCHOBHOM OT KOJIMYeCTBa Ouopasna-
TaeMBIX OPTaHWYECKUX BEIIECTB, TEM-
nepaTypsl U CUCTEMbl 00pabOTKH CTOY-
HBIX BoJ. KonmmdecTBO oOpraHMYECKUX
BEIIECTB B IIPOMBIIIICHHBIX CTOYHBIX
BOJaX, Kak IPaBWIIO, OIICHUBACTCS C
MOMOIIBIO  TIOKA3aTeNsl XUMHYECKOTO

notpebnenus kucinopona (XIIK, rO,/m),
KOTOPBI KOCBEHHO OMpeaeiseT obiee
KOJIMYECTBO BEIIECTBA, MO IIAI0IIECrOCs
XMUMHUYECKOMY OKHCIICHHIO (KaK pasia-
raeMoro OMOXMMHUYECKUM IyTeM, TaK U
HE Pa3iaracMoro).

OMuccHs 3aKACH a30Ta COMYTCTBYET
pacmagy COeIMHEHHH a30Ta B CTOYHBIX
BOJaX, TAKUX KAaK COJH Aa30THOW KH-
ciotel U 6esok. [IpsiMbie BBIOpOCH 3a-
KHCH a30Ta MOTYT OOpa3OBHIBATHCS B
mpoleccax HUTPU(DUKAIMKE U JICHUTPH-
(duKanMKd TPU OYKUCTKE CTOYHBIX BO/I.
Henpsimbie BoIOpochl N,O BO3HHKArOT
MpU MOMAJaHUK COCAMHCHUH a30Ta Co
CTOYHBIMHU BOJIaMH B BOJIOEMEI.

[Ipu ompenercHUH BBIOPOCOB Me-
TaHa YYHUTHIBAIOTCS BBEIOPOCHI B CHCTE-
MaX OYHUCTKH CTOYHBIX BOJ, CHCTEMax
00pabOTKH OCaJKOB CTOYHBIX BOJ, a
TaKke U3 MOBEPXHOCTHBIX BOJOEMOB, B
KOTOpBIE COPACHIBAIOTCS CTOYHBIC BOJBI
pa3HOM CTENECHU OYHMCTKH M 3arpsA3HEH-
HOCTH.

IIpu onpeneneHun BBIOPOCOB 3a-
KHACH a30Ta YYHUTHIBAIOTCS JIHIIb KOC-
BEHHBIC BBIOPOCHI B pe3yibTaTe IIOMa-
JIAHUS COCMHEHHUN a30Ta CO CTOYHBIMU
BOJIaMH B BOJIOEMBI. [IpsiMbie BBIOPOCHI
3aKHCH a30Ta OT IPOIECCOB JOOUYHCTKU
CTOYHBIX BOJ METOJaMH HUTPO-JICHHT-
puUdHKAUE HE YUIUTBIBAIOTCS, I10-
CKOJIbKY TIPIMEHEHNE TaKUX METOJIOB B
YKpauHe He SBISACTCS PacHpOCTpaHEH-
HOU U JOMUHUPYIOLIEH MpakTUKOH [2].

Cornacao [1], BBIOpOCH MeTaHa (KT
CHy/ron) mpu 00paboTKe MPOMBIIIICH-
HBIX CTOYHBIX BOJ B YYCTHBIH TOJ| OI-
PEneNSIOT CIEAYIOMNM 00pa3oM:

Bwibpocer CH, =
=Y ((row, ~s)-£r, &),
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rae TOW ; - obmas macca opranu-

YeCKHMX 3arps3HEHHi, yaaasieMas co
CTOYHBIMH BOJAMH (- OTpacid Ipo-
MBIIUICHHOCTH 3a YYETHBIH TOMd, KI
XIIK/rog;

Si - MacCa OPraHUYCCKUX 3arpss-

HEHW, yJalleHHas C OCagKaMH CTOY-
HBIX BoA, kI XIIK/rox;

EF; - xooddumment BrIGpocoB

MeTaHa JUIsl i-d OTpaciyd MPOMBIIICH-
noctu, Kr CHy/xr XIIK;

R; - xonmuectBO pexymnepupoBaH-

Horo Mmetana, kr CHy/ron, nmpuHuMac-
MO€ PaBHBIM HYJIO BBHJIY OTCYTCTBHS
JIOCTOBEPHBIX JTaHHBIX O COKUTAHUU Me-
TaHa, BBIJCISIEMOTO BCJCICTBHE IIPO-
[ECCOB OYHCTKH IPOH3BOACTBEHHBIX
CTOYHBIX BOJ] Ha MPOMBIIUICHHBIX
MPEINPHUATHAX Y KPaHHBL.

[ockomeky B Kamactpe HE y4UTHI-
BaroTcsi BbIOpockl IIIT B pesynbrare
pa3MelIeHns] 0CaJIKOB CTOYHBIX BOJ Ha
CEeNBCKOXO3HCTBEHHBIX TOYBaxX (Karte-
ropust 4.D), Ipu CKUTaHUU B MHCUHE-
patopax (kareropus 6.C), a Takxke mpu
3aXOpPOHEHUH TBEPIBIX OBITOBBIX OTXO-
noB (kareropus 6.A), mokasarenem S; B
ypaBHeHun (1) cremyer npenebpeus, a
BbIOpOCH! [I" OT OCaJkoB y4HUTHIBATH B
CyMMe ¢ BBIOpocamMH OT 00pabOTKH
CTOuHBIX BoA. C y4eToMm 3Toro o6cros-
TEJNBCTBA BBHIOPOCHI METaHa TpU oOpa-
0OTKEe TPOMBINLICHHBIX CTOYHBIX BOJ
MOTYT OBITh ONpezesieHbl COrJIaCHO MO-
TUGUIMPOBaHHOMY ypaBHEeHH!O (1):

Buiopocer CH, =
—>(row-gr-r), @

BeiOpockl  3akucm  azora (KT
N,O/rox) mpu 06paboTKe MPOMBIILIEH-

HBIX CTOYHBIX BOJ| B YUYETHBIH roJ Om-
penenstoT coryiacHo [1]:

Buibpocer N,O =
=N,.. EF,  -44/28,

cmox cmox

3)

rie N

yAaJISIeMOTO CO CTOYHBIMH BOJAMU i-i
OTpaciii MPOMBIIIJICHHOCTH 32 YYCTHBIH
rox, kr N/rox;

EF

CMoOK
coB N,O mpu cOpoce CTOYHBIX BOJ B
BOJOEMBI (10 yMOJYAaHHUIO PAaBHBINA
0,005 [1]), kr N,O-N/kr N;

44/28 — ko3¢ ¢ummeHt npeobdpazo-
BaHusg N,O-N B N,O.

Ha ocnoBanum ganueix ['ocynmapct-
BEHHOT'0 arceHTCTBAa BOJHBIX PECYpPCOB
(F'ocBogarentcTBa) YKpawHbI O CcOpo-
cax 3arpsi3HSAIONINX BEUICCTB B ITOBEPX-
HOCTHBIC BOIHBIC OOBEKTHI BHIOPAHBI
oTpacii TPOMBIIUICHHOCTH C Hau-
oonpmumu konmudectBamu XIIK u 06-
IIero a30Ta: JHEpPreTHKa, 4YepHas Me-
TaJUTyprus, XUMHUYECKasi IPOMBIIIICH-
HOCTh, He(TeXUMHUYECKas IPOMBIII-
JCHHOCTh, MAIIMHOCTPOUTEIbHAS IIPO-
MBIIIUICHHOCTh W MeTaoo0paboTka,
LEJUTIOJIO3HO-OyMaXKHast ~ TPOMBIIIIICH-
HOCTB, JICCOXMMHYECKasi IPOMBIIIICH-
HOCTh, IPOMBIIUICHHOCTh CTpOWMAaTe-
puajios, JICTKaA MPOMBIIIIJIEHHOCTD,
MUIIEBasl MPOMBIIUICHHOCTD, IPOH3-
BOJICTBO HAIUTKOB, MSCO-MOJIOYHAS U
PBIOHAS! IPOMBIIITICHHOCTH.

O6mee komruectso XIIK (TOW ;)

u azora (N

cmox " obIiass Macca asorta,

KO3((HUIIMEHT BBIOPO-

emok ), Kr/Toj, momanaro-

[IMX B TPOMBIIIJICHHBIE CTOYHBIE BOJIBI,
OIICHUBAIOT cornacHo [1] ciemyromum
obpazom:
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TOW, =
=y (r-cop,w,), ¥
e
NCmOK =
®)

:Z(g'CNk'VK)’
%

rae P, - Beimyck k-ro Buma mpo-

JOYKIMH B YYETHOM TOAY, YUETHBIX €llU-
HUII (Hanpumep, M, T, T, U T.1.);
COD % - konuentpauus XIIK B

MMPON3BOACTBCHHBIX CTOYHBIX BOJax
(oOmuii cTOK), KOTOpBIE O00pa3yrTCs
IpU TPOH3BOJACTBE k-TO BHIA TPOIYK-
LM, T/,

Wk - CpEIHEroJOBOW YIENbHBII
00beM  00pa3oBaHMS  3arpsI3HCHHBIX
CTOYHBIX BOJI MPHU IPOU3BOJICTBE CIHU-
HUILI k-ro BUA MPOAYKIINH,

M3/yquHon CIUHULLY;
CN, - KoHueHTpamus o6IIero

a3zoTa (a30T aMMOHUIHBIA, HUTPUTHl U
HUTPAThl) B TPOU3BOJICTBEHHBIX CTOY-
HBIX BoJax (0Ommii cToK), KOTOpPBIE 00-
pas3yrTcs Npu MPOU3BOJICTBE k-TO BUJA
MPOAYKIIUH, T/JI.

Brinyck k-ro BHga MpOAyKLHMU B
YYETHOM TOJy ONpPEACIISIFOT Ha OCHOBA-
HUW AaHHBIX [ OCyHapCTBEHHOM CITyXK-
ob1 cratuctuku (I'occtar) YkpauHsl 00
YpOBHE TIPOHU3BOJICTBA OCHOBHBIX BHJIOB
npoxyknuu. CperHerojoBoe KOJUIeCT-
BO BBIYCKAaEMBIX B BOJOEMBI CTOYHBIX
BOJI Ha €IUHMIY NPOAYKUUH OIpene-
JSIIOT C HCIIONB30BAHUEM TaONUIl YK-
pynaerabix HopM [3]. Konnentpanus
XIIK u obmiero a3ora B HpPOU3BOJICT-
BEHHBIX CTOYHBIX BOJax (0OmIUi CTOK),
00pa3yromuxcsi MpH TPOU3BOICTBE i-
TOr0 BHJIA MPOIYKIHH, ONPENENSIOT MO
JAHHBIM COCTaBa W KOHIIEHTpAIMH 3a-
rpsi3HeHWH B cTOYHBIX Boaax [3]. Uc-
MOJBh30BAaHHE  YKPYIMHEHHBIX  HOPM
000CHOBAHO TEM OOCTOSTEILCTBOM, UYTO

OCHOBHOE IIPOMBIIIJIEHHOE IPOU3BOJ-
CTBO YKpauHbl c(hOPMUPOBAHO BO Bpe-
mena CCCP.

YaensHOE cpemHEerozoBoe o0paso-
Baane XIIK u a30Ta B MpOMBIIIUIEHHBIX
CTOYHBIX BOJAaX NpPU aHAJIN3e TeHepa-
WA 3arpsA3HEHU 3a BPEMEHHOW Tie-
puox 1990-2011 rr. mpencraBieHO B
Tabm. 1.

Koadduiment BrIOpocoB MeTaHa

EF, nnsa i-ii oTpacmy IPOMBIIIEHHO-

CTH OIIPCACIIACTCA COTJIACHO 3aBUCHUMO-
CTH:

EF, = B, - MCF,,,

(6)

rie B, - Teopermueckuii MOTEH-

nuan obpazoBanus CHy npu 6noxumu-
geckoM pacmage 1 kxr XIIK (mo ymomn-
yauuro paseblii 0,25 [1]), kr CHy/kxr
XTIIK;
MCF

av,i

CpEIHEB3BEIICHHBIN

(akrop xonepcun XIIK B Mmetan mns i-
H oTpaciy HMPOMBIIUICHHOCTH, OIpeae-
JSIeMBbIH COTTIAaCHO 3aBUCHUMOCTH:

MCF, =

= ZI:(MCFW’ e+
=

+MCF, y -as,j),

(7

rie MCFW’j u MCF; ; - (axropsl

kxonBepcuu XIIK B MeTan 1 j-ro cno-
coba 00pabOTKH CTOYHBIX BOJI W HX
0CaJIKOB COOTBETCTBEHHO;

A, n & ; - nons obuero no-

Toka XITK TOW ; , xotopas npoxoaut

00paboTKy j-M CIIOCOOOM B COCTaBe
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CTOYHBIX BOJ U UX OCAJKOB COOTBETCT-
BCHHO.

Tabauya 1

YaenbHoe cpeaHerogoBoe 06pa3o-
Banue XIIK u a3oTra B npoMbIii-
JIEHHBIX CTOYHBIX BOJAX

Tabnuya 2

daxrop kouBepcuu MCF u 3¢pdpex-
TuBHOCTH yaajgeHus XIIK u azora
JJIS1 KasKI0ro U3 crnocodoB odpa-
00TKY MPOMBIIIJIEHHBIX CTOYHBIX

n XIIK, | A3or,
POMBIIILIEHHOCTH
T/J1 /1
DHepreTvuka 0,053 | 0,004
Uepnas metamnyprust | 0,045 | 0,007
XuMHUYECKask IPOMBILL- 0,408 | 0,056
JICHHOCTb
Hedrexumuueckas
HPOMBIIIJIEHHOCTD 1,169 10,021
MamHoctpouTtenbHas
npomelieHHocts U1 | 0,263 | 0,002
MeTaJI000paboTKa
Hemrtono3Ho-0ymakHas 0395 | 0,000
MIPOMBIIIICHHOCTb
Jlecoxumuueckas po- 2327 | 0,029
MBIIIUICHHOCTh
Hpon{mmneHHOCTb 0,111 | 0,000
CTporMaTepuaIoB
Jlerkast IpOMBIIILICH- 1241 | 0,034
HOCTh
IIueBas mpoMbILIIEH- 4352 | 0,061
HOCTb
IIpon3BoacTBO HANKUT- 0.993 | 0.116
KOB
Msico-mMomnouHast mpo- 2,066 | 0,122
MBIIUICHHOCTh
PriOHas mpoMBIIUIeH- 1,769 | 0,030
HOCTh
®Pakroper MCF, ; npunumarorcs

no ymondaHuo coriacao [1]. Tlpm
cOpoce CTOYHBIX BOJ B HAaKOIHTEINH,

orcroitauku, npyasr dakrop MCE;,

NPUHUMAETCSd KOHCEPBAaTUBHO Ha YpPOB-
ue 0,05. Ilpu pacuere motokor XIIK n
a3oTa YYUTHIBAIOTCA S((EKTHBHOCTH
UX yJaJleHus npu oOpaboTKe KaxIbIM
U3 CMocoO0B, MPUHUMAEMBIX COTJIACHO
[4]. 3HayeHus ATHX IMOKa3arened Mpu-
BeJIEHEI B Ta0II. 2.

BOJI
Crnioco6 00- S?Iﬂe_x—
- o | ocrs
P—— yaaIeHus] yi?i;e_
CTOYHBIX XIIK, %
BOJ a3oTa,
%
Cranuuu
aspanuu 0 83,9 19,6
Hakomnu-
TeIH, OT- 0,05 3.0
CTOMHHUKH,
TPy AbI 2,7
Du3nko-xu-
MH4ecKas 0 80,0
OYHCTKA 57,0
Mexannue-
CKas O4H- 0 34,0
CTKa 0
Copoc B 0T-
kpbiThie BO-| 0,1 -
JTIOEMBI -
3nauenue dakropa MCF; ; ouenu-

BaeTcs AIsl CIEUU(pUUHBIX YCIOBUI 00-
pameHusas € oCaJKkaMu CTOYHBIX BOJ B
VYkpanne. JloMHUHHUpYIOIIEH MPAKTUKON
00paboTKH O0CaIKOB CTOYHBIX BOI B
YkpauHe, B TOM 4uCI€ U MpoO-
MBIIJICHHBIX, SBISACTCSI UX OOE3BOXKH-
BaHHE/TIOJICYIIKA HA FJIOBBIX IDIOIIAJ-
Kax B yCJIOBHUSAX KJIMMaTa peruoHa B Te-
yeHue roja. [1o3ToMy mpu oIeHKe BbI-
OpOCOB MeTaHa U3 OCagKOB CTOYHBIX
BOJ NPHHUMAECTCSI €AUHOE CPEIHEB3BE-
II€CHHOC€ 3HAa4YCHHC HallMOHAJIBHOI'O
(akropa koHBepcuu XIIK B MertaH,

MCFy ,, , onpeensemMoe Ceayromumum

obpazom:
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M CES.UA =
_Do(McE, W)

’

®)

tot

Wpee

HBIX BOJ Ui OTHENIBbHO B3ATOTO pe-
IHOHA B YYETHOM IOy, M> (Ompenessi-
eTcs 1o JaHHBIM ['ocBomareHTCTBa YK-
pauHbI);

w

1or - o0muil cOpoc CTOUHBIX BOJ

rIe - obmmi cOpoc crou-

o Bcel YKpaumHEe B YYETHOM TOIY, M
(ompenensercss mo naHHbIM ['ocBona-
TeHTCTBA YKpPauHbl);

MCF (bakTop KOHBEpPCHH

S, pee
XIIK B MeraH Uit OCaJKOB CTOYHBIX
BOJl B OTACJIBHO B3SITOM PETHOHE YK-
pauHbl, onpeaensieMsblil coracHo [S] o
3aBUCHMOCTH:

MCF:S',pee = ﬁv’ ' fT : 05 895 (9)

e f 4 - KodpbuumeHt, y4urh-
BAaIOIIMI BIMSHUEC TIYOMHBI HJIOBBIX
IUTONA/IOK Ha TeHEPaINio MeTaHa (Ipu
roybuse jo I m - f, =05 1.5 m -
fs =0,5; 6onee 5 m - f, =0,7
coriacHo [6], paboyas TTyOHWHA HIOBBIX
miomanok cocrasiasier 0,7...1,0 M, B
OTICIBHBIX CIyYasx IOMYCKaeTCs yBe-
nuunBaTh €€ 10 2 M. B cBsi3u ¢ oTcyT-
CTBHEM JOCTOBEPHBIX IAaHHBIX O TIy-
OuWHE BCEX WIOBBIX ILUIOMIANA0K B YK-
pawHe, KOHCEpPBATWBHO IIPUHHMACTCS

fd = 095 );
0,89 — (akTop KOHCEPBATHBHOCTH

OIICHKH, MPUHUMAEMBIH 110 YMOTYaHUIO
corJyiacHo [5];

12
fT = Z(me 'TOWS.ma) TOWS.y )

m=1
KO3 GUIMEHT, YUYUTHIBAIOIINN BIUSHHE
TEMIIEpaTypbl Ha F€HEpalli0 METaHa B
TCUYCHHUC Ioaa,

f T.m - Kodbduiment, yanteisaro-

UK BJIMSHUE TEMIIEpATyphbl HA reHepa-
LU0 METAHA B YYETHOM MECSLIE 7.

S =
0, T, <283; (10)
| [E(T,-T) ,
=qexp ,283<T,, <303,
R-T,-T, ’
] T, > 303.
E=15175 - xoncranta sHepruu

AKTUBAINH, KaJ1/MoJb [5];

T, =303 - TemmeparypHbiii dak-
top, K (30 °C);

T 2m
Typa B y4ETHOM MECALE M B OTAECIBHO
B34TOM peruoHe, K; mpuHuMaeTcs co-
riacHo [7];

R=1,987 - xoucranta wnpeans-

- cpemHeMecs4Has TeMIlepa-

HOTO ra3a, kan/(K-moinb);
TOW; , - obmas macca opranmde-

CKHUX 3arpsA3HEHUH, BBIPa)KEHHAas B
XIIK, mnocrynaromas Ha HIOBBbIE IUIO-
LIaJKH 32 TO, KT

TOW, . - macca OpraHHYECKHX 3a-

rpsi3HeHud, BelpaxkeHHas B XIIK, moa-
Jexamasi pacrmaay Ha MWIOBBIX IUIO-
1jakax B y4eTHOM Mecsue m, Kr. Pac-
CUMUTBIBAETCS KaK HAKONMUTEJIbHAs Macca
¢ yuetoM pacmnaja maccol XIIK, Hakor-
JIEHHOW 32 MPEebITyIni EPUO;

TOW,

SJna: 11
=TOW,, +(1— f,,)- TOW, an

S.m—1
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rne TOW, - macca OpraHHYeCKHX

3arpsisHeHui, BeipaxkeHHas B XIIK, mo-
CTyMalollasg Ha WIOBBIEC IUIOMIATKU 32
YYeTHBIA Mecsl m (MPUHUMAETCS OJlU-
HAKOBOH ISl BCEX MECSIIIEB I'0/1a);

TOW,

3arpsi3HeHni, BeipakeHHas B XIIK, Ha-
KOIUIEHHasl 10 COCTOSHHUIO Ha MecHIl,
MIPENLIECTBYIOIUN YUETHOMY MeECSILy
m.

Macca OpraHHYecKUX

.m—1

Bpemss HakomiueHus OCaaKoOB [0
yaaJeHus NpuHUMaeTcs paBHoe 1 roxy,
YTO COOTBETCTBYET JIOMHHHUPYIOLICH
[IPAKTUKE YIPaBJIEHUS WJIOBBIMU ILJIO-
maakamu B Ykpause [8].

Pacnpenenenne XIIK u a3zora B
IIPOMBILIUIEHHBIX CTOYHBIX BOJax B 3a-
BHCHMOCTH OT CIOC00a nX 00paboTKU
(puc. 1) BBHIMONHAIOT Ha OCHOBaHHUH
cTaTucTUdeckoil wmHdopmanun [ocBo-
JareHTcTBa YkpawHbel [9] o cOpocax
CTOYHBIX BOJI IO KATErOpUsAM OYUCTKH.

HpOMBIIJ_IJ'IeHHLIe CTOYHBIC BOJbI

CKasl OUUCTKa

Henocrarou-
3arpsa3HeHHbIC Hopmarusno uuc- Hopmarusno S —
0€e3 OUUCTKHU ThIE 0€3 OYHNCTKH OYHIIICHHBIC HbIC
®duznko-
buonornue- Mexanuye-

XUMHYCCKasA OYUCT-
Ka

CKasl OUuCTKa

Bonoemsbr

Ocamok

Pucynox 1 — Cxemamuueckoe pacnpeodeietue npOMbIUUIEHHbIX CIOYHBIX 600 NO KAME2OPUAM 8
3asucumocmu om cnocoba obpabomxu

3HaueHHUsT HAMOHAIBHBIX KO3 (U-
OUCHTOB BBIOPOCOB METaHA U 3aKHCHU
a30Ta Ha EIWHUIY Macchl CTEHEpUPO-
BaHHbIX XIIK m a3ota cOOTBETCTBEHHO,
IUTSL OTpaciiell MPOMBIIUIEHHOCTH B YK-
pauHe, IpUBEJeHbI B Ta0I. 3.

IIpu pacuere noroxos XIIK yuutsI-
Baercs 1oy adpobHoro pacmaga XIIK

CTOYHBIX BOJ, KOTOpPBIE ITPOXOIAT OMO-
JOTWYECKYI0 OYHCTKY HA CTaHIHIX
aspanuu, pasaag 30 % [8]. DddexTus-
HocTh yaanenuss XIIK nHemoctaTouHO
OYMIICHHBIX CTOYHBIX BOJ IIPHHATA
paBHoii 80 % [8] or »ddexTuBHOCTH
JUIS HOPMATHBHO OYMIIEHHBIX CTOYHBIX
Boa (cMm. Tabn. 2). XITK HOpMaTHBHO
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YUCTBIX CTOYHBIX BOJ, C6paCI)IBaeMI)IX B
IMOBCPXHOCTHLIC BOIHBIC 00BEKTHI 0¢3

HaunonajabHbie k03¢ GUUMEHTHI BbI

OYHCTKH, HA ocHOBaHuM [10] mpuanMa-
eTcst paBHbIM 30 MI/I1.
Tabruya 3

6pOCOB METaHa U 3aKHMCH a30Ta oT

CTOYHBIX BOJ VISl HEKOTOPBIX OTpacJeil NPOMBIIIJIEHHOCTH B YKpanHe
(cpenHeB3BelIeHHbIE 32 BpeMeHHOM nepuog 1990-2010 rr.)

Koa¢punuent Ko:g)g) HOILIS;ZHT
IIpomMbIIIIEHHOCTH BLIOpocos CH,, NpO
kr CH,/ xr XIIK 2en
(‘10-3) KI' 1\1(21(())/3 )Kr N
DHepreTruka 17,614 8,176
UepHas MeTaJLTyprHst 23,748 8,112
XuUMUYECKas MPOMBIIIJICHHOCTh 39,168 7,068
Hedrexumuyeckasi IPOMBIILICHHOCTb 41,973 6,640
MammHOCTpOUTENbHAS IPOMBIIIICHHOCTD 1
MeTamiooopaboTKa 22,368 7,381
[ennr0103H0-0yMaXKHas MPOMBIIICHHOCTh 39,162 0
Jlecoxumuyeckasi IpOMBILUIEHHOCTh 30,548 7,827
TIpOMBIIIIEHHOCTh CTPOMMATEPHAIIOB 19,561 8,203
Jlerkast pOMBIIIIEHHOCTh 34,501 7,274
[TumeBas IPOMBIIIEHHOCTh 17,792 7,737
IIpon3B0OICTBO HAIIMTKOB 33,338 7,028
Msico-MOJ104Has POMBIIILIEHHOCTh 37,030 6,910
PrIOHAST MPOMBIIEHHOCTD 1,746 5,996

BuIBoabI:

1. Ha ocHoBanuu maHubIX ['ocynap-
CTBCHHOT'O ar¢HTCTBA BOJHBIX PECYPCOB
(I'ocBogarenTcTBa) YKpauHbl O cOpo-
cax 3arps3HSIOIINX BEIIECTB B MOBEPX-
HOCTHBIC BOJHBIE OOBEKTHI OTOOpPAHBI
OoTpaciu TNPOMBIIUIEHHOCTH C Hau-
Oonpmumu KonmuuectBamu XIIK u 06-
IIEro a30Ta.

2. PaccunTaHo ynoenpHOE CpeIHEro-
noBoe obOpazoanue XIIK u azora B
NPOMBIIUIEHHBIX CTOYHBIX BOJAAX 3a
BpeMmeHHoi riepuon 1990-2011 rr.

Jlureparypa
1.

3. PaszpaboTana cxema pacmpezene-
HUSl TPOMBIIUICHHBIX CTOYHBIX BOJ B
3aBHCHMOCTH OT crocofa oOpaboTKu.
CeeneHbl JaHHBIE 00 3(PPEKTHBHOCTH
yaanenuss XIIK u a3zota s Kaxmoro
U3 croco0oB 00pabOTKM NPOMBIIIICH-
HBIX CTOYHBIX BOJI.

4. OnpeneneHpl HAIMOHATBHBIE KO-
3¢ unreHTs BHIOPOCOB METaHa W 3a-
KHCH a30Ta NpH 00pabOTKe MPOMBIII-
JICHHBIX CTOYHBIX BOJ B YKpauHe.

5. OGocHOBaHa METO/IMKA Y4eTa BbI-
OpOCOB MeTaHa M 3aKHCH a30Ta MpH 00-
paboTKe MPOMBINUICHHBIX CTOYHBIX BOJI
B YKpauHe.

IPCC Guidelines for National Greenhouse Gas Inventories: 5 Volumes / [TFI IPCC]; edited
by H.S. Eggleston, L. Buendia, K. Miwa, T. Ngara, K. Tanabe — Hayama: IGES, 2006. — Vol.
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5: Waste / [R. Pipatti and S.M. Manso Vieira]; edited by D. Kruger, K. Parikh. — 2006. —

ISBN 4887880324.

HaunionanbHa 10NOBiAE NPO SIKICTh MUTHOI BOAW Ta CTAH MHUTHOTO BOJOIIOCTaYyaHHs B YKpaiHi

B 2009 p. / MiHicTepCcTBO 3 MUTaHb JKUTIOBO-KOMYyHaIIBHOTO Tocnoaapersa. — K., 2010. — 710

c.

YKpynHEHHbIE HOPMBI BOAOIOTPEOICHHS U BOZOOTBEACHHS AJISI PA3IHIHBIX OTPACIEH Ipo-

meinuieHHOCTH / CoBeT DkoHOM. B3ammonomontn, BHUW BOAT'EO T'occtposs CCCP. — M.:

Crpoituznar, 1978. — 590 c.

Bonoorsenenne u ouncrka crounsix Box / H0.B. Boponos, C.B. fIkoBneB / YueOHuk ai1s By-

30B: - M.: U31. Accouuanuu cTpouTeNibHBIX By30B, 2006 — 704 c.

Approved consolidated baseline and monitoring methodology ACMO0014 “Mitigation of

greenhouse gas emissions from treatment of industrial wastewater” (Version 04.1.0, valid

from 13 Aug 10).

CHull 2.04.03-85. Kananmuzanua. Hapyxable ceTn u coopykeHHs / YTB. IOCTaHOBJICHHEM

T'occtpost CCCP ot 21 mas 1985 1. Ne 71 (c uamenenusimu ot 20.05.1986 r.).

JACTY-H b B.1.1-27:2010 ByniBensna kiimatosnoris / MinperionOyn Ykpainn. — K.: JI1

«Yxpapx0yaiadopm», 2011. — 123 c.

HccnenoBanust BEIOPOCOB METaHa M 3aKKMCH a30Ta IPU 00pabOTKe CTOYHBIX BOJI M pa3paboTka

METOJIMKU ONpeJIeNICHUs] HallMOHAIBHBIX K03 uuuenToB BoiOpocoB [Tekct]: otuer o HUP

(3akmiou.) / UactutyT Texunueckoit temnoduzuku HAH Vipaunsr; pyk. Matsees 10.b.; nc-

nond.: 'eneryxa I'.I'. [u ap.]: K., 2012 — 91 c¢. — buGnuorp.: c. 84-85. - Ne I'P 0112U001578.

OCHOBHI IMOKa3HUKH BUKOPUCTAaHHS BOAHUX pecypciB B Ykpaini 3a 1990-2010 p.p. / depxas-

HUIl KoMmiTeT YKpaiHH 1O BOAHOMY TOCHOAAPCTBY. YTpPaBNiHHSA BOAHHX pecypciB. — K.,

1991p.-2011p.

10. CanlluH 4630-88. CanurapHsle IpaBula U HOPMBL OXPaHbI IOBEPXHOCTHBIX BOJ OT 3arpss-
Henust / Y1B. 3aM. Munucrpa 3xpasooxpanennst CCCP, ri. roc. can. sBpau CCCP A.U. Konn-
pyceB ot 04.07.1988 r. Ne 4630-88 (¢ uamenenusmu ot 21.10.1991 r.).
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YAK 332.2

3ABIAHHSI TA MEXAHI3MH PEAAI3AIILIL
OEPXABHOI EKOAOI'IYHOI 3EMEABHOI
TIOAITHUKH B CYYACHUX YMOBAX

AM. Tpersk

Jlep>xaBHA €KOJIOTIYHA aKaaeMis TiCISANIUIOMHOI OCBITH Ta YIIPaBIIiHHSA,
ByJ1. Mutpomnonura Bacwis Jlunkiecskoro, 35, 03035, m. Kuis,
tretyak2@ukr.net

OOrpyHTOBaHO OCHOBHI 3aBJaHHIMH peaji3alil AepKaBHOI eKOJIOTIYHOI 3eMeJIbHOI ITOJIITHKI
B CyYaCHHMX YMOBax: IiJIBUIICHHS ¢()EKTHBHOCTI BHKOPHUCTAHHS iCHYIOUHX MPOAYKTUBHUX 3€-
MeJIb, €KOJIOTi3allisl 3eMJICKOPUCTYBAHHS Ta MEeXaHi3MU 1X 31iiicHeHHst Knouosi crosa: nepixaBHa
CKOJIOTIYHA 3eMeJNbHA TOJIITHKA, 30aJJaHCOBaHUH (CTaHi) PO3BHTOK, €KOJIOTi3allis 3eMICKOPHUC-
TyBaHH:I, IPOJIOBOJIbYA Oe3reka YKpaiHu.

3agaun M MEeXaHM3MBbI peau3aliy rocyJapcTBeHHOI IKOI0TMYecKOoi 3eMeIbHOi NMoTu-
THKH B coBpeMeHHBIX yciaoBusix. A.H. Tpersik. OG0CHOBaHO OCHOBHBIC 33J[aUd pean3alliu
rOCY/IapCTBEHHON IKOJIOTHYECKON 3€MENbHOIl MOJUTHKH B COBPEMEHHBIX YCIOBHSX: MOBBIICHHE
3(h(GEKTUBHOCTH HCIOJIB30BAHUS CYIICCTBYIONIMX MPOMAYKTHUBHBIX 3€MEJb, U 3KOJIOTH3AIMS 3EM-
JICTIONTF30BAHUS 1 MEXaHU3MBI UX OCYIIECTBICHUS. Kirouegnle ciosa: TOCY IapCTBCHHAS SKOJIOTH-
yecKas 3eMeJIbHas MOJUTHKA, cOaTaHCHPOBAaHHOE (CTanoe) pa3BUTHE, SKOJOTH3ALUS 3eMIICHIONb-
30BaHMs, MPOJIOBOJILCTBEHHASI ONIACHOCTh Y KPauHbl.

Objectives and mechanisms of state environmental land policy in the modern world.
A.N. Tretyak. Justified by the basic tasks of the state environmental land policy in modern
conditions: more efficient use of existing productive land, and the greening of land use and the
mechanisms for their implementation. Keywords: state environmental land policy, balanced
(steel) development, the greening of land, food danger of Ukraine.

[1], «...cTamuii PO3BHUTOK OpPIEHTOBAHWI
IocranoBka npobGaemu TIepII 32 BCE HA JIIOAMHY ...», 1 B IILOMY
3B’SI3KY « JUIA 3a0e3MeUeHHs pallioHaIb-
HOTO OaJTaHCy MK €KOHOMIYHHUMH, COITia-
JGHUMH 1 €KOJIOTTYHUMH MoTpedaMu Cho-
TO/IHIIIHLOTO 1 MaliOYTHIX TOKOJiHL He-
00XiTHO 3a0e3MevyBaTH TapMOHIIO 3 TPH-
posoro. [HCTUTYITIOHATIBHI PAMKH CTaJIOro
PO3BUTKY TOBHHHI 30aJlaHCOBAaHO IHTET-
PYBaTH TPH aCIEKTH CTAJIOTO0 PO3BUTKY i
CTIPHUATH X 3IIHCHEHHIO, 30KpeMa Ilis-
XOM TIJBUIICHHS Y3TOJDKEHOCTi, II0-
JIMIIEHAS  KOOPJHMHAILIT, HEIOMyIICHHS
OyOMOBaHHS 3yCHIb, a TaKOX aHANi3y
XOJ1y 3IHCHEHHs CTaJloro PO3BUTKY». Ha

[pobnema peaizarii JepkaBHOI €KoO-
JIOTIYHOI 3eMEIFHOI MOJITHKH B CYJIaCHHUX
YMOBaxX HOCHTbH JOCHTh HIMPOKHH 1 Oara-
TOTPAHHHI XapakTep i MPUPOIAHO BUMArae
KOMIDIEKCHOTO TIOUTYKY MPOIO3UIIiH, pe-
KOMEHJAI 1 Kypcy miii 3 ii cTpare-
TIYHOTO BHPIIIEHHS, OCKUIBKH 33 YTOY-
HEeHUM cepeHiM porHozom OOH (2007)
HaceneHHs cBity a0 2050 p. carae 9,2
MJIPJ] YOJIOBIK, TOOTO 30UThIINTECA 32 40
pOKiB e Ha 2,5 MJpHa 4YoNoBiK. Sk Bif-
3Havasiocsi Ha KoHepenii Opranizamii
O0’eqnannx Hartiif i3 cTanoro po3BUTKY
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aJb B YKpaiHi Ha ChOTOJHI Y Talty3i 3e-
METBHUX BITHOCHH, BUKOPHCTaHHS Ta
OXOPOHHU 3€MEIIb MPAKTUYHO 8I0CymHi iH-
CIUmyUioHaIbHI PAMKU CMAN020 po3-
GUMKY, AKI NOBUHHI 30A/IAHCOBAHO iH-
mezpyeamu mpu 1020 acneKkmu: eKono-
2iunuil, couianbHull ma eKOHOMIYHUIL.
Bunnkae cepiiozHa HeOesmeka BTpaTd
LIHHUX EKOJNOTIYHUX TepuTopiid. OaHoua-
CHO 3eMJIA SIK (PaKTOp EKOHOMIYHOTO pOC-
Ty 1 SIK IPUPOIHUI pecypc AOTerep 3au-
mIaeTbCd  HefoouiHeHow. Tomy Ha
PIO+20 «Bu3HAaHO HEOOXITHICTH ITOA-
JIBIIIOTO MPOCYBAHHS 1/1ei 30aIaHCOBAHOTO
(cTazoro) po3BHUTKY Ha YCiX piBHSX 1 iHTe-
rpamii HOro eKOHOMIYHOI, COIIAIBHOT 1
EKOJIOTIYHOI CKIIJIOBUX 1 OOJIIKY iX B3ae-
MO3B'SI3KY ISl IOCSTHECHHSI IIJICH 30ay1aH-
COBAHOTO (CTAJIOT0) PO3BUTKY Ha yciX Ho-
ro HampsiMax». EKOHOMIYHa —comiajbHa
3HAYYIIICTh METOMIB PAIlIOHATEHOTO 3eM-
JIEKOPUCTYBAHHS BKJIIOYAE SIKICTh IPYHTIB,
nepeyciM s eKOHOMIYHOTO 3pOCTaHHS,
30epexkeHHsT OI0pI3HOMAHITTS, HeBUCHAX-
JIMBE BENIEHHS CUTLCHKOTO TOCTIONAPCTBA 1
3a0e3MeYeHHs MPOJIOBOIBYOT OE3MEKH, BU-
KOpIHIOBaHHS ~ yYOOTOCTi,  PO3IIMPEHHS
MpaB 1 MOXJIMBOCTEH IKIHOK, PpIIICHHS
npoOneM 3MIHM KIiMaTy 1 MOJIIIIEHHS
BoAomnocTadaHas [1].

CKOpOYCHHS IUTONI MPOJXYKTHBHUX
3eMellb, HOCTIMHUI IPUPICT HACEICHHS,
BHCHAXCHHS BOJHUX PECYpCiB, Iporpe-
Cyroua epo3is TpYHTIB, Oe3mepepBHi
KJIIMAaTUYHI 3MiHH CTBOPIOIOTH ISl CBi-
Ty B IUJIOMY 1 KOXXHO{ KpaiHH OKpeMo
ImpsIMy 3arpo3y CKOPOYCHHS IIPOJOBO-
npu0i 6asu 1 cTifikocTi ekoHOMikU. Bu-
pimyBatu  mpoOnemy  3a0e3NeucHHs
MIPOIOBOJIGCTBOM HACEJIEHHS CTae Hada-
raTo Baxkue, HiX 11¢ Oyno panime. Tomy
OpUIHATI pIIIEHHS TOBHHHI HOCHTH
aOCOJIIOTHO HEOpIUHAPHUI XapakTep.
Ha cporomni 3 6,7 MIpHI XKUTEIIB TUIa-
Hetn 1,0 MJIpA YOJOBIK HEJOINArOTh.

Hacenenns crity 3 1950 p. mo 2007 p.
BHUpoOC)O 3 2,5 10 6,7 M YOJOBIK, a
IioUla OpPHUX 3€MeNb Ha 1 JKHUTENs
mianety ckopotuiacs 3 0,51 ra (1960),
0,30 ra (1980 p.) mo 0,20 ra (2007). B
VYkpaini 3a 1eil mepioa TIIoma OpHUX
3eMelb epeHImIo Mexy ii 3poCTaHHS i
BCTYIIIJIO B CMYTY CIIaAy.

Omoice, 0OCHOBHUM 3A60AHHAM pea-
aizayii deprcagnoi ekonoziunoi 3eme-
JIbHOT ROJIIMUKU 6 CYUACHUX YMOBAX €
nioguwienna egpexmugnocmi 6UKoOpu-
CMAHHA ICHYIOUUX NPOOYKMUBHUX 3e-
Menb ma eKonozizayin 3emaeKopucmy-
6aHHA, AKI CIMAIOMb KTI0UO0BUMU 6 3a-
Oe3neuenni 3pocmanHa UPOOGHUYMEA
npPo00soILCMEA MmaA 30ANAHCOBAN020
PO36UmKY cychninvcmea.

BuKJI1a] 0OCHOBHOT0 MaTepiaJjy

[IpoGiieMamu, sIKi 3aCIyrOBYIOTh Ha
0coONuUBY yBary, € oprasizaiis edek-
TUBHOTO BUKOPHCTAHHS, MIATPUMKA PO-
JIFOYOCTI 3€MeTb, 3POCTAHHS MPOIYKTH-
BHOCTI CUIbCBKOTOCIIOJIAPCHKUX KYJIb-
TYp, PO3B’SI3aHHS SKHX 0arato B 4OMY
3aJIe)KUTh B HAasBHOCTI B CTPYKTYpi
yrige JdiciB. JIicoBH TOKPUB OO3BOJISIE
HAKOMHYYBAaTH IOKUBHI PCUYOBHHHU B
TPYHTi, CTBOPIOBATH BHCOKOTIPOAYKTH-
BHI €KOCHCTEMH, CTPUMYBATH €PO3iI0 i
BTpaTH TPYHTY, YIOBUIBHIOBAaTH CTiK
JIOIIOBOi BOJAW 1 CIIPUSATH ITOTIOBHEHHIO
MiJ3¢MHUX BOJOHOCHHX IIapiB, OYH-
ATl BOAY, MOBEPTAOUM I B IHUTHY,
3abe3revye 3aXHCT PIYOK 1 iHITUX BO-
JOWMUIIl BiJ 3aMYJIIOBaHHS, OPIEHTYE
cTabumi3yrodi Jaii Ha MICIICBUH KIIiMaT,
CTPUMY€ TIOBEHI, TMOCTIHHO MiATPUMYE
HaKOMMYCHHS 1 KpyroobopoT peyoBHH i
Boxu. Jlic, mo pocTe, IPUHOCHUTH B pa3u
OiNbIIIe KOPHUCTI, HIX TIILKH HOTO Aepe-
BHHa. TOMYy TIONITHKOIO, HaHOUIBII
MPUIHATHOIO Yy cdepi 3eMICKOPUCTY-
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BaHHS € Ta MO CHpHIE 30epeKEHHIO 1
MiJTPUMII JIICOBOTO IOKPUBY 3€MIII.
CKOpOYCHHS BUKOPUCTAHHSA JCPEBUHU
SK JDKepena eHeprii, mepepoOka Maky-
JaTypu 1 Jico30epiraHHs - e BasKJIMBI
HampsSMHU O 3MEHIIEHHS HaBaHTAXKCHHS
Ha 3emutto. [loTpeOu GaraThox KpaiH y
MPOZOBOJILCTRI, BOMI 1 JIGPCBHHI MOYH-
HAIOTh BUIEPEIKATH MOXKIIMBOCTI Mic-
[EBUX CHCTEM 3EMJICKOPHCTYBAHHA 1
KHUTTE320C3MCUCHHS.

Onmvice, npooosonvua  Hezneka
Ykpainu ma 36anancosanuii  poseu-
MOK CManozo 3emMaeKopUcmyGaHHs
mepumopiii € O00Hi€l0 I3 OCHOGHUX
CKJ1a006uUX y cucmemi HAYioOHAIbHOT
Oe3nexku i cmocyemuca 6cix couyians-
HUX 2pyn HaceleHHA, OCKiNbKu 0e3
6/1ACHO20 GIMYUIHAHO20 NPOOOBOTLC-
mea 6ci CK1a0o0e6i nayionanvhoi de3ne-
KU 3600AMbCA 00 HYIIA.

AHani3 cydacHoi cutyalii B 3emiie-
KOPHUCTYBaHHI JIO3BOJISIE BUAUTUTH HU3-
Ky BY3JIOBHX MpoOieM, siki Oe3mocepe-
JHBO BIUTUBAIOTh Ha 3a0e3MeyYeHHS
MPOAOBONLYOI Oe3nekn Kkpainu. Tak,
OCHOBHUM TIPHHIIUIIOM IUIAHYBAaHHS 1
MPOEKTYBAHHS 3eMJICKOPUCTYBaHHS
CTa€ BUBYCHHS 1 ONTUMi3amis 3B'SI3KY i
CHIBBIJHOIIEHHS MiX HasBHICTIO Hace-
JeHHS 1 oOcsramu MPUPOTHO-
pecypcHOI 0a3u OKpEeMHX TEPUTOPIH.

Ha novarky XXI cropiuus MU Omu-
HWINCSA B CHTYyaIlil, SKa ICTOTHO BiJ-
MiHHa, 32 XapaKTepHUX IJis Tomepen-
HBOTO TIEPiOAY PO3BUTKY LHMBiMi3aLlil.
Ha cworomni npobaemu 3emiti, BOIH, Ji-
CiB, 3pOCTaHHS HACEJICHHS MICT, KIi-
MaTy BHMAraroTh iHII[laTHB SKiCHO iH-
Ioro piBHA 1 TepMiHIB iX peamizaii.
Ham nHaii0iibmmii Bopor - me mnosi-
JIbHA iHepuis i TpUBaJuil TepMiH yXx-
BajleHHs pimeHnsa. Bike o0rpyHro-
BAaHO, I0BEJICHO, 110 HAM BKpaii He-
o0xinHa mporpama crabigizaunii Hace-

JIeHHS1, 30epeKeHHsI POTI0YHX 3eMeb,
MiABMIEHHS] e(eKTHBHOCTI BOJAOKO-
PUCTYBaHHSI, BiIHOBJEHHS JIiCOBHX
pecypciB, pecTpyKTypu3auisi eHepre-
THKH, KA BPAXOBY€ 3arajibHOCBiTOBI
TeHaeHii. [Huoro nuiaxy He icHye.

Hanri 3HaHHS mpo 3eMiTio IIBHIKO
PO3LINPIOIOTECS, IPOTE MU IIIe HE Ha-
cTibku  10Ope 3HaeMo 11 Ta HOBI (o-
pPMH 1 METOIU 3EMIICKOPUCTYBaHHS,
mo0 YNEBHEHO BHU3HAYUTH  BAXIUBI
3MIiHM 11 CHCTEMH SK LJIOro abo gatu
OLIHKY II MOTEHMiady IS HMiATPUMKHU
MOJANBIIOTO PO3BUTKY JIIOJICTBA 1 Ha-
npsiMaMm  (popMyBaHHS 3eMJICKOPHUCTY-
BaHHA Yy MaiiOyTtHeMmy. Tpu cknadosi
A00CbKOT  OianbHOCmi Marwomy Haii-
Oinbuwt eazomuil enAUE Ha €KON02il0
3eMAEKOPUCMYBAHNA | HABKOTUMWHE
cepeoosuuie - ye ciibcbKe 2ocnooapc-
meo, enepzemuKd, NPoMUcioee eUpo-
OHuumeo.

IIepeTBOpEHHS 36MIIEKOPUCTYBaHHS,
BUKJIMKAHE aKTUBI3aLi€I0 JIOACHKOL [Ii-
SUTBHOCTi, OCOOJMBO BUPA3HO BHSBIIS-
€TBCSl B 3MiHaxX (hi3uUHOro JaHImAPTy
3emuti. 3a nepiox 3 movyarky XVIII cro-
JiTTa BTpadeHo 6mau3pko 700 MiH ra mi-
CiB - MJomIa, MO TEPEBUIILYE PO3MipH
€Bpornu. 3 cepelMHu TOTO K CTOJITTS
900 MJIH Ta 3eMHOI TIOBEPXHI MEPETBO-
pPEHO Ha MOCTiiHI OpHi yrimnsa. 3Hau-
HOIO MIpOI0 TOTipIIHiIach SKICTh IPY-
HTy, XO4Ya TOYHIH OIlHII ¢ TMOTip-
LIeHHA He mianaeTbed. [Ipouecu onanis
30iMBIIMIINCSA B TPU pasd B CHCTEMax
KpymHUX pidok. KimbkicTh BOAM, SKY
JIIOAU CIIOXKUBAIOTH, 1 KA BUIIYYa€ThCA
3 TiAPOJOTIYHOTO IMKIY, 3pocia [0
4000 ky6. kM. B pik. [lepeBakHa OiJb-
LIicTh TI00aIbHUX 3MiH BinOynacs mo-
PIBHSHO HEJAaBHO 1 iXHI TEMIH 3pOCTa-
I0Th. TeMIamMu MPUCKOPEHHS XapakTe-
PHU3YIOTBCSI CHUCTEMATHYHE 3HUIICHHS
JICIB 1 epo3id IPYHTIB, CKOPOUEHHS Pi3-
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HOMAHITTS POCIHMHHOCTI, BHBEICHHS
BOJU 3 TiPOJOTIYHOTO LUKIY, BUKHIU
B HABKOJIMIIHE CEPEJOBHUIIE BYTJICIO,
CIPKH, CBUHIIIO, PaJiOaKTUBHUX peYO-
BHH, OpraHiYHUX pPO3YMHHUKIB, 3HH-
IIEHHS Ha CYyIIi 1 Y BOJI MPEACTaBHUKIB
TBApUHHOTO CBIiTYy. ['0JIOBHOIO MpoOIIC-
MOI0 Ha CBHOTOJHI € TMOBCIOJHE MOTip-
IICHHS SIKOCTI TPOJIYKTUBHHUX 3EMEJb,
SKi CKCIUTyaTyIOThCSI Ha MEXI MOXJIH-
BOTO.

Omoice, nio enaueom ar00CbKoi 0i-
ANbHOCMI HOCMINHO 3MIHIOEMbBCA CU-
cmema 3eM1eKOPUCMY8AHHA HA 2710-
oanvnomy i pecionanbHomy pIGHSAX.
Jlesski HAaCMiAKY LMX 3MIiH B)K€ BHSBIISA-
IOTBCSI Y BUIISAAI IIPOTPECyIoUoi nerpa-
Jarii TPYHTIB 1 Je(IlUTy MPOIAOBOJILC-
TBa, 1HII YEKAIOTh HAC Y MaOyTHHOMY.
['mobanbHe MOTEIITiHHS B HAWOIMKINX
10-20 pokiB - sBHIIE Maike HEMUHYYE.
Jluie HeraiiHe 3MCHIICHHS HPOMHCIIO-
BUX BUKHJIB MOTJIO O yNOBUIFHUTH Ha-
KOITMYCHHS B aTMocdepi ByTJIeIto 1 iH-
IIMX Ta3iB, MO 3YMOBJIOIOTH MAPHUKO-
BUil eeKT. 3pOCTaHHS YHCEIBFHOCTI Ha-
CeJICHHS 1 HU3BKUH PIBEHb CTAJOCTI
CLIIbCBKOTOCIIOJJAPCHKOTO  3eMJICKOPHC-
TYBaHHs - OCHOBHI YHHHHUKH, IO 3a-
TPOXYIOTh 30€pEeKEHHIO BOJTHHUX 1 3e-
MEJNFHUX pecypciB. SIKIIO Tak mpomIoB-
KYBATHUMETBCS, TO JIIOJAUHY YEKalOTh
karacTpodivni Hacmiaku. CBiTOBa €KO-
HOMiKa BHTpada€e IPUPOITHI pecypcu
MIBU/IIIE, HiI)K BOHU MOXYTh OyTH Bij-
HOBJCHI. Pa3oM 3 TuUM iCHYIOTH TOKH
IO IUIAXH, SKi JO3BOJSIOTH MIATPUMY-
BaTH €KOHOMIYHE 3pOCTaHHs 0e3 mopy-
HICHHS I[UTICHOCTI IPUPOIHOTO Cepeio-
Buma. TexHiYyHI JOCIATHEHHS OCTaH-
HBOTO JICCATWIITTS, 30KpeMa JaHi Cy-
NYTHUKOBUX CIIOCTEPEKEHb 33 3MiHAMU
MTOBEPXHI 3€MIJIi, HOBI1 TIOKOJIIHHS KOM-
M'IOTEPIB 1 TIHOOKE PO3YyMiHHSI MpOIle-
ciB 3eMJIEKOPHUCTYBaHHS JO3BOJIAIOTH

HAMITUTH [UIIXM  TOJIMIICHHS B
YIPaBJiHHI 3eMJICKOPUCTYBAHHAM |
HABKOJIMIIHIM cepeIoBHIIEM.

e Ha CHOTO/IHI 3EeMJIEKO-
pUCTyBaHHS YKpaiHH XapaKTepU3yeThCs
SIK €KOJIOT'YHO CTalljIbHO HECTIKe, a B
6-TH 00NacTAX — EKOJOTIYHO HecTabi-
nbHe (Tabmn. 1).

OTxe, 3eMIEKOPUCTYBAaHHA Y KpaiHu
nepedyBae B CKOJIOTIYHO KpPHU30BOMY
CTaHi, 10 CYTTEBO BILUTUBAE Ha 310POB’S
moaen. Tak, CMEPTHICTh HACEJIEHHS Ha
1000 4omoBiK B po3pi3i pErioHiB TiCHO
KOPEJTIOE 13 €KOJOTIYHOK CTAaOUTBHICTIO
3eMJIEKOPUCTYBaHHSI.

Crparerist ynpaBJiHHS 3eMJIEKOpPHUC-
TYBaHHSIM 1 HaBKOJIHIIHIM CEpEIOBH-
1ieM MOBUHHA OYTH THYYKOIO 1 CBO€Ya-
CHO pearyBaTh Ha Oyb-iKi BUKJIHMKH.
ToMy 10 OCHOBHHX MEXaHi3MIB peai-
3allii AepKaBHOI €KOJIOTIYHOT 3€MEJIbHOT
MOJITUKH B CyYaCHHMX YMOBax HeoO-
X1JIHO BIHECTH PO3BHTOK MisIIBHOCTI i
npodeciiiHoi KOMITETEHTHOCTI B TaKHX
MUTaHHSIX:

- Opienmysanns HeoOXioHoi ingpo-
pmayii, HA OCHOBI AKOI YX8ANIOIOMbCA
pilieHHss wWooo 3eMIeKOPUCMYBAHHSL 1§
00n1aWMY8ANHSA JHCUMMSL THOOUHU,

-. I[Tliompumka na enobanrvromy i pe-
2IOHANILHOMY PIGHAX (PYHOAMEHMANbHUX
HAYKOBUX O0CNI0NCEHb | NpoSpam Mo-
HIMOpUH2Y, SAKI NONOGHIOIOMb  HAWL
3HAHHA NPO 3MIHU 6 3eMIeKOpUCmy-
BAHHI;

- Ioninwennsa sikocmi i nNOMOKy iH-
Gopmayii, nos'szanol 3 ichylouumu yi-
Hamu, pe2yroryuMy YUHHUKAMU | eKo-
HOMIYHUMYU CMUMYAAMUY, WO 6NIUBA-
10omb Ha 3MIHU 6 cucmemi 3eMaeKopuc-
MYGaHH,

- Pospobxa i peanizayia nosux exo-
HOMIYHUX GIOHOCUH ) cqhepi 3emlieKopu-
CMY8AHHA MA MEXHON02ill BIOHOBNIEHHS
3emernd.
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Tabnuys 1.

XapakTepHCTHKA eKOJIOTIYHOI0 CTAHY 3eMJIEKOPHCTYBAHHA
0 perioHax Ykpainu

Po3opa- CMepTHiCTH
Ne . HiCTH K ExoJoriuna HaceJeHHsI
Perion eK. . .
n/m c.-T. cTallIbHICTD Ha 1000 go-
yriae, % cr- JIOBIK
1 AP Kpum 0,94 10,39 |CrabinpHO HECTIHKa 0,95
2 Binnunnpka 1,07 10,33 |CrabinbpHO HecTiiKa 1,07
3 Bonunceka 0,86 10,59 |Cepennbo cTabinbpHa 0,93
4 Juinponerposcbka | 1,12 |0,28 |HecrabinpHa 1,07
5 JloHenpKa 1,04 10,29 |HecrabinpHa 1,09
6  |’Kutomupchka 0,93 10,50 |Cepenmnbo cTabinbpHa 1,13
7 3akapnaTchka 0,56 0,74 |CrabinbHa 0,79
8 3amopiszbpka 1,04 0,28 |HecTabinpHa 1,01
9  |IBaHo-®pankiBchka| 0,88 0,60 |CepenHpo cTabinbpHa 0,82
10 |KuiBchka 1,00 10,47 |CrabiapHO HECTiHKa 1,10
11 |KipoBorpaicreka 1,14 10,29 |HecraGinbHa 1,11
12 |Jlyranceka 0,84 10,36 |CrabinbpHO HECTiHKa 1,10
13 |JIbBiBCBHKA 0,83 10,55 |Cepennbo cTabinbpHa 0,83
14 |MuxkoiaiBcbKa 1,08 10,28 |HecrtabinpHa 0,98
15 |Opecepka 1,04 10,33 |HecrtabinpHa 1,01
16 |IlontaBchka 10,8 10,35 |CtabinbHO HECTIHKA 1,12
17 |PiBHeHCEHKA 0,89 10,59 |Cepennno cTabiibpHa 0,86
18 |Cymchbka 0,94 10,40 |CrtabinbpHO HECTIMKA 1,14
19 |TepHomiibchka 1,01 0,35 |CrabinpHO HecTiHKa 0,92
20 |[XapkiBcbKa 0,99 10,34 |CrabiapHO HECTIHKa 0,99
21 |XepcoHChKa 1,11 0,34 |CrabinpHO HECTIHKa 0,98
22 | XMeIbHHIbKA 0,96 0,35 |CrabinpHO HecTiHKa 1,06
23 |Yepkacbka 1,11 0,38 |CrabiapHO HECTiMKa 1,11
24  |YepHiBelbka 0,86 10,54 |Cepenmnbo cTabinpHa 0,83
25 |YepHiriBchka 0,87 10,47 |CrabinpHO HecTiHKa 1,30
Ykpaina 1,000 (0,41 |CrabinbHo HecTilika 1,000
AHami3 CBIIYMTH, IIO0 PO3PI3HA- aly 1 CYCHiIbCTBA, PO3poOKa i 0OIpyH-

IOThCS TaKOXX KOHKPETHI CTpaTerii y
ctepi 30epekeHHS 3eMelbHO-pecypc-
HOTO MOTEHIIANTY 1 PO3BUTKY CHUCTEMHU
3eMJICKOPUCTYBAaHHS, pO3pO0Ka SIKHX
MOXE BHKOPHUCTOBYBAaTHCS IO HACTYII-
HUX HarpsiMax:

® PO3BHUTOK TEOpii 1 MPAKTUKH B3a-
€MOJIiT 3eMeJIbHO-PECYPCHOTO TMOTEHITI-

TYBaHHA eKOHOFO—eKOHOMi‘IHI/IX KpuTe-
PpiiB OIIIHKK €KOJIOTIYHUX 1 CHCTEM 3eM-
JIEKOPUCTYBAaHHS 1X KOMIIOHEHTIB i
eJIEMEHTIB, IPOCTOPOBO-YACOBHUX TOE-
HaHb  TPUPOJHMX 1  MPUPOIHO-
TOCIOAAapCEKAX ~ CHCTEM,  BIOCKO-
HAJICHHS CKOJOTIYHUX OCHOB 3€MIICYCT-
PO¥O Ta PO3CEJICHHS, YY4acTh y PO3pOOIIi
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YPSAMZOBIMH OpraHaMH 3axOfiB IIOA0
mpo0JeM OXOPOHH HABKOIUIIHBOIO Ce-
penoBHIIA, OOIPYHTYBAHHS MPABOBHX 1
€KOHOMIYHHX METOJIIB PETyJTIOBaHHS
BHPOOHHUYOT MiSTTBHOCTI, CIPSAMOBAaHUX
Ha 3emiie 30€peKeHHS, OXOpOHYy i Ho-
JINIIEHHST 3¢MEIbHO-PECYPCHOTO TOTe-
HIJialy i HABKOJIHUIITHHOTO CEPEIOBHIIA;

® PO3BUTOK Teopii 1 MPaKTUKH
ajanTarii TocroaapchbKol AisUTLHOCTI 110
pealbHAX MPUPOJHUX YMOB i PECypciB,
OOIPYHTYBaHHS METOJIB MaKCHMalbHO
MOBHOTO  BHKOPWCTAHHS  3€MEJBHO-
PECYPCHOTO MOTEHITiaA)Ty PETIOHIB 3a Mi-
HIMaJIbHUX 3MiH HaBKOJMIIHHEOTO Cepe-
JIOBHIIA, 3a0€e3IeUeHHsT ONTHMAaJILHOTO
PO3MIIIEHHS MiANPHEMCTB, MaKCHMa-
JIBHOI ajanTalii CiabChbKOIro, JIICOBOTO,
BOJIHOTO 1 MHCIIMBCHKOTO TOCIIOJIapCTB
JI0 pCaNbHUX TPUPOJHHUX 1 COIIAIbHUX
YMOB, CTBOPEHHS 3€MEJbHO- 1 cepeno-
BUIIE 30epirarounx TEXHOJOTiH MpoMHu-
CJIOBOTO BHPOOHMIITBA, CUILCHKOTO 1
BOJHOTO TOCHOAAPCTBA, BUPOOHMUMX
[UKIIB 3 JIOMYCTUMOIO 1 JIETKOIO JIi€l0
Ha TPYHT, aTMocdepy, Boay, Oi0JoriyHi
00'eKTH;

® PpO3BUTOK TEOpil 1 MPaKTUKU Op-
rasizanii, QyHKIIOHYBaHHS 1 KOHCTpY-
FOBaHHS CKJIaTHUX PUPOTHO-
TOCIOAAPCHKUAX TEPUTOPIATBHUX CHUC-
TeM 0araromub0BOTO TMPU3HAYCHHS,
30KpeMa 3aMKHYTHX arpojaHmadris,
CTIMKHUX pekpeaniiHux i yp-
0aHICTMYHHUX CHCTEM, MAaKCHUMAJIbLHO
3aMKHYTHX  IPOMHCIIOBO-IIPUPOTHIX
KOMILJICKCIB;

e po3poOKa i PO3BUTOK HOPMaTH-
BHOT 0a3W yHpaBIiHHS BiTHOCHHAMM
MPUPOJIU 1 CYCHINbCTBA, TEOPii 1 METO-
JiB cTabini3allii Ta MOJNIMIIEHHS CTaHy
HaBKOJIMIITHHOTO CEPeOBHUINA, JIKBiga-
mii i 3armo0iraHHs perioHaJILHUM €KOJIO-
TIYHUM KpPH3aM.

Jo 2050 p. nronchKuii BILIMB Ha KJTi-

Mar MepPeBEPIINTh, 33 OYAb-IKOTO CIICHA-
pito PO3BUTKY MOMii, BCI MPUPOAHi Aii.
[Nepen6avaeTscs, MO KUIBKICTh JOIIB Y
3MMOBI MicCsii 30UTBIINTECA Ha 35%, 1H-
TCHCHBHICTh X 3HAYHO MOCHIMTHCS. Ki-
JIBKICTB JIOIIB BIITKY 3MEHIIUTHCS, 1 OJI-
HE JITO 3 TPHOX Oyle «IykKe CyXHM».
[pyHTH TIOYHYTH BHCYIIYBATHCS, a IIBU-
JIKe pyHHYBaHHS TPYHTOBOTO IPOQLIIO
NpU3BE/IC JI0 3BUTBHEHHS BEJIMKOI KUTBKO-
CTi BYIJICIIO, OCKUIBKH B IIJIOMY OJIM3bKO
8% CBITOBOroO 3amacy BYIJICIIO 3HAXO-
JIUTHCS B IPYHTAX.

CydvacHa TuBUTI3aMiS MOOYyIOBaHA
Ha:

HAWiti CHPOMOINCHOCIE NPOBOOUNU
0oCmamuio  KilbKicms  Xapuie scumu
KPYNHUMU CHIGMOBAPUCEAMU 6 MIC-
max ,ma 3abe3neuysamu coi HaLBA C-
ausiwi nompebu 6 idici, 600i i eHepei.

Ha Tl mBuOkuxX KiiiMaTWdHUAX 3MiH
HAWypa3NMBINIMMH B TEPIIY YEPry OIH-
HATBCA MicTa. [IporHO3M MOKa3yloTh, 110
B HE OyXKe BIUTAJICHOMY MalOyTHHOMY
CUTBCBKOTOCIOIAPChKI KYJIBTYPH BCE Ha-
MIOJICTIIMBIIIE  TiIABaTUMYTBCSL  CTPECO-
BHM CHTYyaIlisIM 4epe3 BHCOKI TeMIlepary-
PH, MiIBUILECHUI piBEHb O30HY Y 3€MHii
HIOBEPXHi 1 3MiH PiBHS BOJIOTOCTI IPYHTIB.
Le 3HIKyBaTHME BPOXKAMHICTD, 3araIbHY
010JIOTIYHY MPOIYKTUBHICTh 3EMETbHHUX
pecypciB, a 3arajoM 3amacu iXi B CBITI
MaTEMyThb TEHICHIIIO 1O CKOPOYEHHS.
JedimT npomoBoabCTBa, MPICHOT BOIH 1
ypOaHizoBaHa CHCTeMa pPO3CEIEHHS He-
CyTh MpsIMy 3arpo3y HaIii nuBimizarii.
ToMy, SIKIO JFOICTBO IPOAOBKYBATUME
KHUTH 33 MPUHLUIOM «Oi3Hec He Ousis-
YUCh Hi HA WO», TO TIPOTATOM TIEpIIoi Mo-
JIOBUHH IIHOTO CTOPITYSI MOXKYTh BiIOYTH-
Csl HE3BOPOTHI MPOLIECH Kpaxy LUBLIi3a-
1ii. Hatmni 3araneHi 3ycusuist moBuHHI OyTH
CIIPSIMOBaHi Ha Te, 00 He JIOMYCTUTH He-
3BOPOTHUX TIPOLICCIB, BUKINKAHUX HaBe-
JeHnMH BUKIMKaMu. CyMHO, ane iiMoBip-
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HO, MO0 YHHKHYTH KaracTpodu MO>KHA
TUTBKH 32 YMOB, BJAJIOro 30iry 0OCTaBHH,
a He My/pocTi JrofcTBa. XoTinocs 6 mo-
MUJIHTHCS B TMiH Te3i. J{iist 1iboro moTpioHo
MOJIOJIATH  HaWOUThIy amaTito, 0e3po3-
CYIHICTb Y MisiX, PO3POOUTH aBTOPHUTETHI
1 OOTpYHTOBaHI JIii, IHBECTYBAaTH, B IIEPIITY
Yepry, TEXHOJIOTIi TOJIMIICHHS BUKOPHUC-
TaHHA HAasSBHUX PECYpCiB, HPHIHHHUTH
Oe3IsUTBLHICTD, 32 SIKOT MicIeBi laHmag-
TH Ta aKBaTOPil - CTAIOTh WyXXUMHU, IPH-
MYIIYIOUH JIOJEH BimuyBaTu cede dyKo-
3eMIIIMH Ha CBOil BIIACHiH 3eMTi.

CyuacHe 3eMJICKOPUCTYBaHHSI K CHC-
TEMHE SIBUIIC TOBHHHE CIPSIMOBYBATHChH
Ha 3a0e3MeUeHHsI HAIlIOHATLHOI OE3MeKH 1
3aXUCT TEPUTOPIATFHHUX IHTEPECIB KpaiHU
IIUISIXOM BIiJITIOBIJIHOT OpraHi3alii BHKOPH-
CTaHHsI 3eMII, 30epeXeHHs TePUTOpiab-
HOI IUTICHOCTI 1 HE3aIeKHOCTI JICPIKaBH,
CTBOPEHHS YMOB CKOJIOTTYHOI OE3IeKH 1
MITPUMKH €KOJIOTiYHOT PIBHOBAary, 3a10-
BOJICHHS. CKOHOMIYHHX, COLIaJbHUX, KY-
JBTYPHHUX, TEPUTOPIATBHUX, JeMorpadiu-
HUX Ta IHIIMX CYCHUIbHMX NOTped, Ha
HATPUMKY OanaHCy iHTepeciB iHAMBImY-
YMiB, KOJICKTHBIB, JICP)KaBU 1 CYCITIIECTBA
B IILJIOMY.

CrieHapiii MaiilOyTHBOTO PO3BUTKY 3€-
MJICKOPUCTYBaHHS YKpaiHM Mae Bpa-
XOBYBAaTH HU3KY OOCTaBHH CBITOBOTO PO3-
BUTKY. 30Kpema Te, 0 (HaHTACTUYHO
IIBUIKO MIHSETHCS CaM CBIT, BUHHKAIOTh
00'€KTHBHI TIEPEIyMOBH ISl AKTHBI3AIll
MIPUXUAIBHUKIB OOMEXKEHHS TJo0ai3ariii,
pitryde nepeopMaTyeThCsi eKOHOMIUHUN
CTaH OKpEeMHX KpaiH B CBITI, JiiaepaMu
CTarOTh BUPOOHWKH 3HAHB, BOJIOIAPI MPH-
POIHUX PECypCiB 1 CHPOBUHH, IICHTPH PO-
3yMHOTO ynpaBimiHHI. Pazom 3 TuM, mot-
peba B y3ro/KeHiil 3eMeNbHIN IMOJITHUII
3pOCTaE, OCKIUIBKHU MPOJIOBKYE 3aroCTpro-
BaTUCS OUTBIIICTh TIIOOATEHUX TPOOIEeM:
Jierpajamis Kimaty, aeMorpadivHi JTuc-
nponopiii, AepiuT NUTHOI BOIH, TMO-

CWICHHA  XaoTW3alil  MIDKHApPOIHOTO
yrpaBniHHA. CBIT € Bce OUIbII JUHAMI-
YHUM 1 MaJI0 IPOTHO30BaHUM. AHAII3 CBi-
TOBOTO €KOHOMIYHOTO PO3BHUTKY HACTIHHO
BUMAarae TepeBeIcHHs YKpaiHu Ha iHHO-
BallifHI pEHKM, E€KOHOMIKY 3HaHb 1 Mif-
BUIICHHS SIKOCTI JIFOJICBKOTO Ta 3EMEITb-
HOTO KaIliTajJiB, BUPOOHULITBO BHCOKOTE-
XHOJIOTIYHOT MPOAYKLii, 3eMie- 1 MpUpo-
J030epeKeHHs], 30UIbIICHHS MUTOMOI Ya-
CTHHH, CaM03a0e3IIeueHHsI TIPOIOBOJIBCT-
BOM. Y HEHTpPi CBITOBOI MOJITUKH 1 €KO-
HOMIKH iJJBUIIyBATUMETHCS 3HAYYIIICTh
3EMEJIFHOTO YMHHHUKA.

VY ymoBax, mO CKiIanucs, YKpaiHa
Ma€ peajibHI MOXJIMBOCTI B3ATH Ha ce-
0c TEHTp TSOKIHHSA TPOJIOBONBUOT KO-
p3uHU cBiTy. lle miKoM MOCSHKHO 3a
PaxyHOK TIOBHOTO BHUKOPHUCTaHHS arpo-
€KOJIOTIYHOTO TOTEHITATy 3eMEeJIbHOTO
¢douny Ykpainu. Jlns Hamoi kpaiHu 1ii-
KoM peanbHO 3a 10 pokiB 301LIBIIUTH
BUPOOHHIITBO TPOJOBOJILCTBA B 2-3 pa-
3u. B cyuacHHX yMmoBax, 3a HasBHICTIO
B CBOEMY DO3IMOPSAKEHHI BEITHMUYE3HUX
3eMENIBHUX pecypciB, YKpaiHa He Mae
mpaBa HE BHKOPHCTOBYBAaTH IX IIO-
TeHlian. | came B IbOMy MOJISTae rojio-
BHUHM IIaHC YKpaiHM 3aifHATH B CBITI
MPOBITHI EKOHOMIYHI MO3UIIIT BXKE B Tie-
puriid yBepti XXI cTomiTrs.

VY mporeci 3eMeNBHUX NEPETBOPCHb
HEOOXIIHO 3MIMCHUTH ITOBHUI LUK 3€-
MJICBIIOPSITHUX POOIT, sAKi 3abe3medy-
I0Th TepuTOpialibHe (PYHKIIOHYBaHHS
CTaOUTPHUX (HOPM 3EMIICKOPUCTYBAHHS
Ta pecypco30epiraloumx METOJIB BHKO-
PHUCTaHHS 1 OXOPOHHM 3€MENBHHX Ta iH-
[IMX TPUPOJHHUX PECYpPCIB 3 ypaxyBaH-
HAM BHW3HAUCHHS apeajiB HaHOUIbII
e(eKTUBHOrO 0OpOOITKY ClIbCHKOTOC-
MOJIAPCHKUX KYJIbTYP, OXOPOHHU HaBKO-
JUIIHBOTO TIPHPOIHOTO CEPEAOBHIIA.
Pa3oM 3 TMM, OJTHHMM 13 CITa0KHMX MICIlh B
CKOHOMIIlI KpaiHU € OpraHi3amis BHKO-

65



Tperak A.M.

3ABJAHHA TA MEXAHISMU ...

PUCTaHHS 1 OXOPOHH CLIBCHKOTOCIIO-
JapchbKux 3eMenb. Ha choroHi Ha cifib-
CHKOTOCIIOIAPCHKUX 3EMIISIX  BiJICYTHE
HaJIC)KHE PETYIIOBAaHHS O00OPOTY 3eMe-
JHHUAX JAUTHOK BJIACHHUKIB 3eMEITBHHUX
yacTok (mMaiB), MPUMYCOBO HE MPUIIH-
HSIOTBCS TIpaBa BIACHOCTI HA HEHaie-
JKHO BUKOPUCTOBYBAHIH 3eMITi; HE 3K~
CHIOETbCA Y3aKOHEHHA Ui MpaBOHa-
CTYIHUKIB IEpPEJaHUX iM Y BIJIACHICTh
HECIIBCHKOTOCIOAPChKUX YTiah OyB-
moi KOJEKTHUBHUM, HE MPOBOIUTHCS
YTOYHEHHS MPAaBOBOTO CTAaTyCcy HE BH-
TpeOyBaHHUX 3EMEJIFHIX YacTOK y CKJa-
bisl CUTECHKOTOCITOIAPCHKHUX Hiar-
pUEMCTB; (aKTUYHO HE MPOBOAUTHCS
3eMJICYCTpild, TPYHTOBI 1 reoOoTaHIvHI
OOCTEXXEHHS, 3aXOAHW IIOJO0 OXOpPOHHU
NPOJYKTUBHUX 3€MeNb Bif Aerpamamii i
3a0pyAHEHHS, BiHOBJICHHS MEJiOpoOBa-
HUX 3emenb. Ha Bcili Teputopii Ykpa-
iHM TIOBCIOJHO JErpaaye€ IPYyHTOBHH
nokpus. JlilficHa 3arajJpHa IUIONIA HEB-
KUBAHUX, JAETPAJOBAHUX, TAKHX, IO
BTpaTWiIX CBOI BUPOOHUYI BIACTHUBOCTI
CLTBCBKOTOCTIONIAPCHKUX YTifb 3ajIHIla-
€ThCS TIPAKTUYHO HEBIIOMOIO, OCKUIBKH
sIKiCHa OLiHKa 3emenb 13 1993 p. B kpa-
{HI HE TPOBOAMUTHCS.

[IpomoBKye MaTH Miclie BYJbrapHa
HEJIOOIIHKA POJTi 1 3HAYCHHS CLIbCHKO-
TOCIOJIAPCHKOTO 3eMIICKOPUCTYBaHHS B
EKOHOMIIII KpaiHW Ta EKOJIOTIYHIH cTa-
Oimizamnii Teputopiit [2]. IIpu npomy He
ciif 3a0yBaTH, 110 B IPOCTOPOBOMY Bi-
JTHOIIeHHI YKpaiHa ocoOiuBa, yHiKa-
JbHA KpaiHa, €MHA y CBOEMY poni. B
KpaiHi 30cepekeHo 2 % CinbCchKoroc-
HOJApChKUX yriae cBiTy. IIpoTe momu-
JIKOBO BIHOCHUTH CLIbChKE TOCTOJapcC-
TBO JO Taiy3i, IO TUIBKH BUPOOIISIE
IpoJOBONBCTBO. TyT #meThcs 1 Ipo
Taki IOCIYTd SK peKpeallis, TYpHu3M,
caMoOyTHSI KyIbTypa, 3MIHCHCHHS KOH-
TPOJIIO HaJ TEPUTOPIsIMU, BiATBOPECHHS

3I0OPOBOTO HACEIICHHS, BHPOOHHUIITBO
€KOJIOTTYHO YHMCTOI MpOAYKUIi 1 JiiKap-
CBKHUX PpOCIHUH, 30€peKeHHsS JKepenl
yucTol muTHOI Boau 1 Tomro. Ili Osara
HE MOYHA OLIIHIOBATU TUIBKHU 3 MO3UILIT
PHHKY, aJUKe BOHM BiJIirpaioTh BHHSIT-
KOBY pOJIb B PO3BUTKY KpaiHw, ii maii-
OytHbOMy. ToMy HeEOOXimHO ¢hopmy-
eamu Hoee CMAGNEHHA 00 CilbCbKOY
Micyeeocmi i CilbCbKO20CNO0APCHKOT
oianvHocmi. CiTbCBKOTOCTIOIaPChKI
TEPUTOPIi CTAHOBIATH apean TPaIuUIliii-
HUX 3aHATh 1 TPagMLiNHOI KyJIbTypH
JUTS OUTBIIOCTI HaceJIeHHS YKpaiHu 1 iX
CKOPOUYEHHS 3arpoKy€ 3HHUIICHHSAM IX
COILIIaJIbHO-TEHETUYHOTO 1 KYJBTYpHOTO
KOJIy, IO CKJIaaBCsI CTONITTSIMU.

Pazom 3 ynockoHaleHHSAM arpap-
HOTO 3¢MJICKOPHUCTYBaHHS Mae OyTu pi-
3KO IiABHIIICHA POJIb JICP/KaBH B yIIPaB-
JiHHI PO3BUTKOM 3EMIICKOPHCTYBAaHHS.
VY mepury 4yepry Le CTOCYeTbCs MUTaHb
TEPUTOPIANBHOTO TUIAHYBAaHHS 3eMJlie-
KOPUCTYBAaHHS [UITXOM iX 30HYBaHHSI
3a OUTEHUM BHKOPUCTAHHIM, 3eMJICY-
CTPOIO TEPUTOPIH CINBCHKHUX pajl, Cilb-
CHKOTOCIIOIAPCHKUX TMIAMPHEMCTB, (e-
PMEPCHKUX rOCTIOAAPCTB TOLIO...

B Vkpaini HeoOXiTHO iCTOTHO 3Mi-
HUTH TIOPSIOK OpraHizamii 3emieycr-
poro. Y KOPOTKUH TEpMiH HaJICKUTh:
3MIHCHUTH TeHEpaJbHUN 3eMIIeyCTpiit
BHUXOJSYM 3 OCHOBOIIOJIOKHOTO TPHH-
ouny, mo YKpaiHCbKa Jep)KaBa 3aH-
IIA€ThCS €TUHAM CYBEPCHHUM BIIACHH-
KOM Bciei 3emyti kpaiHu, sika mepesae ii
y BIIACHICTh YU OPCHAY IOPUAWIHUM 1
¢i3uyHIM 0cob6aM Ha OCHOBI OOOB'A3-
KOBOi peecTparii i BHIa4i HEOOXiIHUX
MIPaBOBHUX JOKYMCHTIB, BCTAHOBJICHUX Y
MOPAAKY 3eMJICYCTPOIO 0OMEeXeHb 1 00-
TSDKEHb Y BHUKOPUCTAHHI KOHKPETHHX
3eMETbHUX JUITHOK; 3a0€3MeYnuTH Yy
CKJIai TMPOEKTIB 3eMIIEYCTPOIO TOCIO-
JIAPCTB MPAKTUYHY pealizallilo peHTHUX
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1 1MOTEYHO-KPEIUTHUX BiIHOCHH IIPH
BUKOPHUCTaHHI 3emJyii Bcix ¢opMm Biac-
HOCTI; TPOBECTH KOHCEPBALil0 YaCTHHU
HAHOIIBII JIeTpaZoBaHUX TMPOJYKTHB-
HUX 3€MeIb; BITHOBUTH 3EMEIBHY CITy-
KOy KpaiHu, sika Hece mepel JepKaBoko
1 HApOJIOM BIJIOBITAJBHICT 3a TIpode-
ciliHe TIpOBEACHHS POOIT 13 3eMIICYCT-
pOI0, KanacTpy, MOHITOPUHTY 1 OIiHII
3eMelb, KOHTPOJIIO 32 BUKOPUCTAHHSM 1
OXOpoHOI0 3emenb. OTke, cTpaTeris
3eMeJbHO-EKOJIOTYHOI MOJITUKH 1 TOT-
JSIIM HA OpraHi3aiiio CiIbChKOTOCHO-
JApCHKOTO 3EMIICKOPHCTYBAaHHS B Kpa-
iHi IOBUHHI OyTH TEPMIHOBO KapjAuHa-
JBHO MEPETIIHYTI.

BucnoBku. Ocnoénum 3a60anHAM
peanizayii 0eprcagnoi ekonoziuHoi 3e-
MenbHOI RONIMUKU 8 CYHACHUX YMOBAX
€ nioGUW|eHHA eheKmueHocmi 6uUKo-
pucmanna iCHywuux npooOyKmueHux
3emens ma exKon02i3ayis 3emaeKopuc-
myeanns, AKi Hadysaomy cmpameziu-
HO20 3HAYEHHA W000 3a0e3neueHHs
3pOCmManna 6upoOOHUUMEA NPOOOBOTb-
cmea ma 30anaHCO6ANHO020 PO3GUMKY
cycninpcmaa.

Ocnognumu mexanizmamu peai-
3auii deprcagnoi ekonoziunoi 3zemenn-
HOT nOIMUKU 6 CYUACHUX YMOGAX €:

(opMyBaHHS  IHCTHTYI[IOHAIBHOTO
CEPeJIOBUIIA CTAJOTO PO3BUTKY, SKE
30aJJaHCOBaHO IHTErpye TpU HOro ac-
IEKTH: €KOJIOTIYHHUI, CoIllabHui Ta
€KOHOMIYHHIA;

PO3BUTOK IisbHOCTI 1 mpodeciitHoi
KOMIIETEHTHOCTI B c(epax: OpieHTY-
BaHHS HeoOximHoi iHdopMarii, Ha oc-

Jlitepatypa

HOBI KO yXBaJIOIOTHCS PIICHHS I0JI0
mpo0JieM 3eMIIEKOPUCTYBaHHS 1 o0iam-
TYBaHHsI XKUTTS JIFOJANHK, MiIATPUMKA HA
I00aJhbHOMY 1 PETiOHANTBHOMY PIBHSX
(yHIAaMEHTATbHUX HAYKOBUX  JIOCIIi-
JUKEHb 1 IPOrpaM MOHITOPHHTY, SIKi ITO-
MMOBHIOIOTh HAIlli 3HAHHS TPO 3MIHU B
3eMJICKOPUCTYBAHHI; TONIMIICHHS KO-
cTi 1 moTOKy iH(opMarii, MoB's3aHOI 3
ICHYIOUMMH  ILiHAMH, pETyJIOI0YHMHU
YHHHUKAMH 1 CKOHOMIYHUMH CTHMY-
JaMu, IO BIUIMBAIOTh HA 3MIiHH B CHC-
TeMi 3EMJICKOPUCTYBAaHHS; pO3poOKa i
peaitizailisi HOBHX CKOHOMIYHHUX BiJTHO-
CHH y cepi 3eMICKOPUCTYBaHHS Ta Te-
XHOJIOT1H Ji7Is1 BITHOBJICHHS 3€MEJIb;

3MiCHEHHsI TTOBHOTO LHUKIY 3eMIIe-
BIOPSTHUX POOIT, SKIi 3a0€3MeUyroTh
TEpUTOpiaNbHE IUIAaHYBaHHS PO3BUTKY 1
(hyHKITIOHYBaHHS CTa0UTLHUX QOpM 3e-
MJIGKOPUCTYBaHHS Ta BIIPOBAKCHHS
pecypco30epiratounx METOJIIB BUKOPH-
CTaHHA 1 OXOPOHH 3eMENIbHUX Ta 1HIIUX
MPUPOAHUX PECYPCIB 3 ypaxyBaHHIM
BHU3HAYEHHs apeaniB HaiOinbl edexTu-
BHOT'O OOpOOITKY CLIBCBKOTOCHOAAPCH-
KHX KYJBTYpP, OXOPOHH HaBKOJIUIITHBOTO
MIPUPOJTHOTO CEPEIOBHUIIIA;

3MICHEHHS TPOCBITHHUIIBKOT JTisUTh-
HOCTI B HanpsiMi (opMyBaHHS HOBOTO
CTaBJICHHS [0 CUIBCHKOI MICLIEBOCTI HE
TUIBKA ~ SIK TEPHTOPISIM CLIBCHKOTOCIIO-
JIAPCHKOI JISUTBHOCTI a W PO3BHTKY pe-
Kpearlii Typu3My caMOOyTHBOI KYJIBTYpH,
BIITBOPECHHS 3[I0POBOTO HACEIICHHS, BH-
POOHHUIITBA EKOJIOTIYHO YHCTOI MPOTYKIIT
1 JIIKQPCHKUX POCIHH, 30epeKCHHS JIKe-
eIt YMCTOi MUTHOI BOJU TOIIIO.

1. PIO + 20. Koudepenuis Opranizanii O6’exnanux Hauiii i3 cramoro pos3sutky. Pio-zme-
Kaneiipo, Bpasuiis, 20-22 uepsus 2012 poky. ITincymkosuii nokyment Kondepenuii. Maii-

OyTHE, SIKOTO MU X04eMo. 66 c.

2. Tpersax A. M. Exonorist 3eMJICKOPUCTYBaHHS: TEOPETUKO-METOIOIOTIYHI OCHOBU (popMyBaH-
Hs Ta aaMmiHicTpyBaHHS: MoHOTrpadis / A. M. Tpetsk. — Xepcon : I'pins [1.C., 2012. — 440 c.
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METOJHKA PO3PAXYHKY BUKH/IIB
3ABPYIHIOBAALHHX PEYOBHH B
ATMOC®EPHE ITOBITPSI IIPH
BHIOBYBAHHI KOPHCHHUX KOIIAAHH
(BIIKPHUTHI CIIOCIB)

K.B. I'onuapeBchkuii, B.B. IlikoBeus, O.B. Myiiraes

[IpuaninpoBchke BiaaiteHHs MixHapoaHoi AKageMii HayK eKOJIOTii, Oe3meKu
JoAVHY 1 npupoau, [IpuaHinpoBeskuii p-H, By1.. Enrensca 160/2, m.Yepkacy,
ekovon@vnet.com.ua

3anponoOHOBAHO €MHY METOJIWYHY OCHOBY JUIS BH3HAUCHHS BHKUJIB 3a0pyJHIOIOUMX pEUO-
BUH B aTMoc(epHe MOBITPsI IPH PO3pOOI POIOBHIL KOPUCHUX KOIMAIHH BIIKPUTHM CHOCOOOM i3
3aCTOCYBaHHIM KOMIUICKCY TipHHYO-BUIOOYBHOT TEXHIKH 1 MeXaHi3MiB. Kiouosi cioea: BUKHIH,
3a0pyAHIOBAJIbHI PEYOBHHY, aTMOC(epHE HOBITPS, POAOBHINA, KOPUCHI KOMAIHHH.

MeTtoanka pacyeTa BLIOPOCOB 3arpsA3HAIOIIMX BellleCTB B BO3AYLIHYI0 aTMocdepy npH
J00bIYe MOJIe3HBIX HCKonmaeMbIX (OTKpBITHIA cnocod) K.B. I'onuapesckuii, B.B. Ilukosenps,
O.B. Mymrraes. Ilpemtoxena equHas METOIMUYECKash OCHOBA OIPE/ICNICHUSI BHIOPOCOB 3arpsis-
HSIOMIMX BELIECTB B BO3AYIIHYIO aTMoc(epy Npu J0ObIUE MONE3HBIX HCKOMAEMBIX OTKPBITHIM
CII0co0OM C MPUMEHEHHEM KOMIUIEKCA TOPHO-J00BIBAIONIel TEXHUKH U MEXaHH3MOB. Kinouesble
€108a: BBIOPOCHI, 3arps3HSIONINE BENIECTBA, BO3AYIIHAS aTMOC(Epa, MECTOPOXKICHUSI, ITOJIEe3HBIE
HCKOTIaEMBIE.

Method of calculating the emission of pollutants into the air atmosphere during mining
(open pit) K.V.Goncharevsky, V.V.Pikovets, O.V.Mushtaev. A common methodological basis
for the emission of pollutants into the atmosphere in the development of mineral deposits using
open pit mining complex equipment and machinery. Keywords: emissions, pollutants, air, depos-
its minerals.

Y cydacHii TipHMYO-BHIOOYBHiIM  ApiOHEHHS, B OCHOBHOMY 3a JIOTIOMO-
npomucioBocTi 10 80% mpoxykmii (By- roio BHOYyXOBHX poOiT, OO HaBaHTa-
TUUISA, pyAH YOPHHUX 1 KONBOPOBUX ME- JKCHHS 1 TpPaHCIOPTYBAaHHA TipHHYOI
TaniB, OyJiBeJIbHUX MaTepialiB Ta iH- MacH), BUKOPHCTaHHS Bce OuIbLIOl Ki-
01 MPOJYKIIiT) BUIOOYBAETHCSA BIIKPU-  JIHKOCTI BUCOKOTPOMYKTHBHHX MAIITHH
taM criocoboMm. CTBopeHHsT Kap’epiB  (OypoOBHX CTaHKIB, €KCKaBaTOpiB, HaBa-
CIOPUYHMHAE 3MIHM MIKpOKJIIMary, mep- HTaXyBadiB), a TaKOX 3aJi3HUYHOTO,
BUHHOTO PeNbe(y MICLIEBOCTI Ta TiApo-  aBTOMOOUIBHOTO i KOHBEEPHOTO TpaHC-
rpadii paiiony. Ilpu mpomy BrockoHa- mopTy. KpiM mporo, B kap’epax mpH po-
JIEHHA BIAKPUTHX TipHUYMX POOIT 3a- 3poOLi CKEeJbHUX TMOPiJl BIPOBAIKY-
0e3MeuyeThCsl 3a paxyHOK IHTEHCH(]i-  OThCS MOTOYHI TEXHOJOTIi, OB’ sA3aHI 3
Kalii BCiX MPOMHUCIIOBUX MPOIECIB (Bi ~BUKOPHCTaHHSIM Jpo0apoK, TPOXOTIB
OypiHHS CBEPJUIOBUH 1 MEPBHHHOIO MO-  TOMIO.
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Takuii pO3BUTOK BIJKPHTHUX TipHU-
YUX POOIT CYHNPOBOIKYETHCA PI3KHUM
3pOCTaHHSIM KUIBKOCTI BUKHIIIB B aTMO-
cdepy pi3HUX HIKIJJIMBUX PEYOBUH: M-
Ny, OTPYWHHX Ta3iB, IHIIUX XIMIYHHUX
pPEUOBHH, HEOE3MEUHUX Ui 3II0POB’S
JIOZICH, SIKI BUKJIMKAIOTh PI3HOMAaHITHI
MOPYIICHHS B TBAapUHHOMY 1 POCIIHH-
HOMY CBiTi 3a0pyJIHEHHs BOJIOMM. IHTe-
HCUBHICTh 3alMJICHOCTI 1 3ara30BaHOCTI
atMochepH B Kap’epax i1 MoOaU3y HUX
3aJIeXKHUTh BiJl PAIY IPUPOTHHUX, TEXHO-
JOTIYHUX 1 TeXHiYHUX (akTopiB. IXx
CHIBBITHOIIICHHS BH3HAYAa€ PiBEHb KOH-
LEHTpaIil MUy Ta 1HMMX IKIJJTHBUX
peuoBHUH B aTMocdepi BIKPUTHX Tip-
HUUMX mianpuemcts. [lpu npomy 30i-
JBIIYETHCS YHCIO BUIAAKIB TEPEBH-
[ICHHS TPAHUYHO JONMYCTHMHUX KOHIICH-
Tpariii 1 CTBOPEHHS HEOS3MEYHUX CHUTY-
armii.

1. I'ipHU40-reoJioridyni yMoBH i
TEXHOJIOTisl BIIKPUTOI po3po0Ku
POAOBHUIL KOPHCHUX KONAJIMH

Tun ponoBwuiia, Mo po3podIsIeTHCS,
HOro reojorivyHa i Ti[poreoJioriyHa xa-
pakTepucTHKa, (hopMa 1 YMOBH 3ajsi-
raHHsS KOPUCHUX KOMAaJIHMH, XIMIYHHUH
cknan i pi3uKo-MeXaHiyHi BIACTUBOCTI
KOPHCHOI KOTAJIWHHU 1 BMIIIYIOYHX IO-
piA, BU3HAUAIOTHCS B MPOLEC aHAJi3y
TiPHUYO-TEOJIOTIYHUX YMOB POJIOBHIIA.
HeoOXigHiCTh MPOBEIEHHS TAaKOT'O aHa-
T3y 3yMOBJIEHA THM, III0 Ha CTaJil Ipo-
eKTYBaHHS 1 IIPH CKCIUTyaTallii 3aJIeKHO
BiJl TCOJOTIYHUX 1 TIPHUYOTEXHIYHUX
naHux. [linouparoTh epeKTUBHY TEXHO-
Jorit0  po3poOKH, BiANOBigHE 0O0NAN-
HaHHS, KI1acu(IKyIOTh HOTO MO TpyIax
3 ypaxyBaHHSIM I1HTEHCHUBHOCTI BH/Ii-
JIEHHS MIKiATUBUX CyMilled 1 MUy Mmpu
fioro po6oTi. 3a MiHEpAJIOTIYHIM CKJia-
JIOM TIpHHUYUX POOIT BCTAHOBIIOKOTH

HOpPMH BMICTYy THWIY 1 pPO3pOOIISIFOTH
npodigaKTHUYHI 3aX01H, CIPSIMOBaHI Ha
HOMEPEKCHHS  MiJBHUIICHOTO BMICTY
IIKIJUTMBAX CyMIIe 1 HopMaizaiii, a
OTXKe, aTMOC(epH B Kap’€pHOMY HpoOC-
Topi i 3a iloro mexxamu. I'imporeosori-
YHAa XapaKTepUCTHKA POJOBHUINA Mic-
TUTh JaHl MO0 BOJIOTOCTI TiPHHUYHX
mopi 1 BIPOTiAHOCTI MPOHUKHEHHS
IIKIUIMBUX CyMillled i3 IPyHTOBHUX BOJ.
KpiMm Toro, ocoOmuBe 3Ha4YCHHS Ma€
aHaJli3 TIPHUYO-TEO0JIOTTYHUX YMOB IpH
PO3KPHUTTI 1 po3poO0Ii TOPIOYNX KOPHC-
HUX KOIAJINH, CXWJIBHHX 0 CaMo3aii-
MaHHS 1 OKHCIICHHS, [0 COPUYUHSIE J10-
JAaTKOBI BUAIJICHHS B atMoc(epy TOK-
CUYHUX 1 MIKIJUIMBUX JJIs1 3JI0POB’SI JTFO-
JIei Ta30noiOHNX 1 TBEPAUX CyMIIleH.
Ho cnenngiynoi rpynu BigHECEHi po-
JIOBHIIA, MO MICTSTh Ta30MomiOHI pe-
YOBUHHM (CipUYaHi pyIu, O30KEPHUT, ypa-
HOBi cronyku 1 T.m.). Ilig yac ixHbOI
PO3pOOKH HEOOXiTHO BpaxoBYBaTH MO-
SKJIMB1 BUIIJIEHHS IIKIJIMBUX a30I10/1i-
OHMX pe4oBUH B aTMocdepy Kap’epa i
JOTPUMYBATHCSl BiAMOBITHUX CcaHITAp-
HUX HOpM. lle Hakmagae OUTBII >KOpC-
TOKI BUMOTH [0 TipHHYO-BUAOOYBHHUX
HiAPUEMCTB.

Ckiag cymimed i piBeHb 3a0pyn-
HEHHs aTMocdepu Kap’epiB 3HAYHOIO
MIipOIO 3QJICKHUTH BiJl JOCKOHAJIOCTI Te-
XHOJIOTIYHUX MPOIIECIB pO3pOOKH KOPH-
CHHUX KOIAJHH 1 pO3KPHBHUX POOIT, po-
3MIIICHHS BJIBAJIiB 1 CKJIaJliIB KOPUCHUX
KOMAaJIMH, eKCKaBamii i1 TpaHCHIOpTY-
BaHHI TIpPHIYOI MacH.

Haii6inpm HeOe3meuyHuM ILIOA0 BH-
JJICHHS WIKIJJIMBUX CyMillIel € mpoBe-
JICHHSI TEpMIYHHX OypOBHX pOOIT, KOJIH
BUHHUKA€ BUKHUJ HE TINBKHA BEIUKOI Ki-
JIBKOCTI MWy, ajge W Ta30moJiOHUX
MPOJYKTIB TOPiHHA, 3a0pyIHIOKOYUX
aTMochepy Kap’epiB 1 YCKIaJIHIOKOUUX
iX HOpMamizaiilo. Aje HalHEeCHpUST-
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JUBINIAMY JUIsE aTMOC(EepHr Kap’epiB Te-
XHOJIOTIYHUM IPOIIECOM € BUOYXOBI po-
60TH, SIKi Pi3KO MOTiPUIYIOTH CKJIAJ aT-
Mocepr 3a THIOBUMH Ta Ta30BHMHU
kputepismMu. HeGesneuHicte BUOYXO-
BUX POOIT MOCHUIIOETRCS IIe H THM, IO
IIKIJUIABI CyMillli BUAUISIOTBCS 13 BU-
J00yTOT MacH TIPHUYHX TOPIT HE Tilb-
KM MiJ yac BUOyXy, ane i micis HbOro,
IpY HaBAaHTAXXCHHI 1 TPAaHCIIOPTYBAHHI.

HapanraxyBabHO-pO3BaHTAXKYBa-
JIbHI 1 TPaHCMOPTYBaJbHI omepauii Ta-
KOK 3HAYHOK MiIpOI0 BIUIMBAIOTH Ha
MOTIPIIEHHS. CKJIany arMocdepH, o
OYEBUIHO, ajJ¢ OCOOJHMBICTIO € Te, IO
3a0pyaHeHHsT aTMOc(hepu BUHUKAE Oe3-
MocepeIHb0 Ha POOOYMX MICIAX 1 B
Mmporeci  3MIMCHEHHS TEXHOJOTTYHUX
oreparii.

3anexHO BiJ| IHTEHCHBHOCTI THJIOY-
TBOPEHHS IiJ Yac poOOTH HABAHTAXY-
BaJbHO-PO3BAHTAXKYBAJILHOTO  00JIAJI-
HAaHHS, BUAIJICHO ABI OCHOBHI IpymH,
IO XapaKTePU3YEThCS:

— KpallUMH YMOBaMH Ipaui (TpaHc-
MOPTHOBIIBAJILHI MOCTH, Oararoue-
pHaKoBi 1 KPOKYHOUI EKCKaBaTOPH,
CyyacHa TEXHiKa), sIKi 3a0e3MeuyI0Th
pOOITHHKAM MiHIMaTbHUI KOHTAKT 3
IOy TBOPEHHSM;

— HECHpPUATIMBHMH yMOBaMH Mparli
(MexaHi4HI  Jiomatd,  Trpeuziepw,
CKperepH, OyIbI03epH, 3acrapiie
o0y HaHHS TOIIIO.)

Crymninp 3a0pyaHeHHS aTMocdepu
Kap’ €pHOTO MPOCTOPY IMix Yac poboTu
PI3HOTO TEXHOJOTIYHOrO OOJaJAHAHHS i
TPAHCIIOPTHHUX MAIllMH BU3HAYAETHCS HE
TIIBKA OCOOJIMBOCTSIMM caMoro ooJaa-
HaHHS 1 MexaHi3MiB, ajie i rpaHyjioMme-
TPUYHUM CKJIAAOM, (i3MKO-MexaHiu-
HMMH 1 XIMIYHAMH BJIACTHBOCTSMH, a
TaKOX BOJIOTICTIO caMoi TipHIYOI MacH.

Po6oTa TpaHCHOPTHUX MeEXaHi3MiB
Ma€ psAn 0coONMBOCTEH, IOB’SI3aHUX 3

JIOCTABKOIO 1 TEPEMIIICHHSAM ITyCTHX
TOPiJT i KOPUCHUX KomanuH. HaitOinbiry
HeOe3MeKy SIBIISIIOTh COO0K0 BEIMKOBAH-
TaKHI aBTOCAMOCKHH, SKI BHIUISIOTH
IIKIJJTABI Ta30MoAi0HI CIIOIYKH B aTMO-
cdepy i CTBOPIOIOTH NPH PYCi BEIUKY
KUTbKICTh MUJTy; Ta iHII Oe3penbcoBi
TPaHCIIOPTHI 3aCO0H 3 AM3EIBHUM IPH-
BOJIOM (ZIM3€JIeBO3H, CKpenepH, Oyaba0-
3epH, TU3ENb-TPOJICHBO3M Ta iH.).

IIpu owiHIl BIUTUBY BiIKPUTHX PO3-
poOok Ha craH aTMmocdepu HeoOXiaHO
TAKOX BPaxOBYBaTH MOPSIOK BEICHHS
poOiT, B3aEMHE pO3TallyBaHHS 1 KOHIIE-
HTpaIlil0 O0JIa[HAHHS BIJIHOCHO Hampsi-
MKy TOBITPSHHUX IIOTOKiB, Micue po3-
TalIyBaHHs 1 CKJIaJaHHS TipHUYOI MacH
3a KOHTypaMu Kap’€epiB i po3pi3iB, a Ta-
KO P03y BITpiB i iX MIBUAKOCTI, KIiMa-
THYHI YMOBH MICIIEBOCTI 1 MiKpOKIIiMaT
Kap’epiB. 3 ypaxyBaHHSIM I[bOTO CIIij
pOOHUTH XapaKTEepUCTHKY arMochepu
BUPOOJIEHUX NPOCTOPIB 3 THUM, II00
MPaBWILHO BiOMpPATH METOJM 1HTCH-
cudikanii OpuUpoAHOro 1 opraHizauii
IITyYHOTO MOBITPSHOIO OOMiHY WIpH
BHJI00yBaHHI KOPUCHHMX KOTIAJIMH BiJIK-
PUTHM CIIOCOOOM.

2. ETanu BUKOHAHHSA POOIT

Po3paxyHox BHKMIIB 3a0pyIHIO-
BaJbHUX PEYOBHMH B aTMoc(epHe Mo-
BiTpsi mpu BHI00YBaHHI KOPHCHHX
KOMAaJHH

IIpu po3paxyHKy BHKHIIB 3a0pyn-
HIOBAIFHHX PEYOBHH B arMocepHe
MOBITPS MiJ Yac BHIOOYBaHHS KOpHC-
HUX KOMAJIMH BHKOHYIOTBCS TakKi po-
6oTH.

1. Y kaprorpado-reone3snaHOMY
(dhoHIl oxepKyrOThCcs KapTorpadiuHi Ta
reoie3nyHi JaHi (TomorpacgidyHa Kapra
MacmTady 1:25000, 1:10000, 1:5000,
1:2000, 1:1000 i xoopAMHATH BUXITHUX
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MYHKTIB Y MICIIEBIA CHUCTEMi KOODIH-
HarT).

2. OnepXyrTh iH(QOPMALIIO 00
no0JIM3y pO3TAIIOBAHOT METCOCTAHIIIT
(po3a BiTpiB, MiHIMaJbHI Ta MaKcHMa-
JBHI MIBUJKOCTI BITPY IO MicCUSIX, PO3-
MOJIIJT TITHJIIB MO MICISX, CePEAHbOMI-
CAYHHU X1 BOJIOTOCTI MOBITPS B MEpioa
POKY, TpUBANICTh MEpPioAy 3 MiHYyCO-
BUMH TEMIIEPATypaMu, CEpeIHbOMIiCs-
YHI IUTIOCOBI TeMIepaTypH MOBITPs).

3. ¥V ripHH40-BUA00YBHOMY MiJNpH-
€MCTBI OJICPXKYIOTh: IUIAHH PO3BHUTKY
TIpHUYHX POOIT, TUIAH MOBEPXHI 3 PO3-
TallyBaHHSIM BiJIBAJIiB 1 iX OCHOBHI Ma-
paMeTpH, POeKT Ha OypomiApuBHI po-
ooTH.

4. OpnepxyloTh TPOEKT PO3POOKH
POJIOBHIIA TA TEOJIOTIYHHHN 3BIT.

5. BpaxoByroTh XiMiUHUI Ta MiHe-
paJIbHUI CKJIaJ TIPHUYHUX MOPIiJ i KOpH-
CHHX KOMAJIMH, IO PO3POOIISIOTHCS, 1X-
Hi (i3uko-MexaHiuHi 1 QiapTpamiiHi
BJIACTHBOCTI 3 3a3HAYCHHUM IIPHTOKOM
BOJI 1 CKJIAJIOM IIKIJAJTMBHX PEUYOBHUH.

6. BuzHauaroTh KOOpAMHATHU JIKEPET
BUKH/IIB 3a0pyTHIOIOYMX PEYOBUH B aT-
Mocdepy.

7. Po3paxoBylOTh BHUKHAM 3a0pya-
HIOIOUMX PEYOBHH B aTMOcQepy Biaro-
BiJTHO JIO TEXHOJIOTii BIIKPUTHUX TipHU-
9uX poOIT Ta 3 3aCTOCYBaHHSAM Pi3HHX
KOMIUIEKCIB MEXaHI3MiB Ta 00JIaHaHHA
Opyd BHUAOOYBaHHI KOPHUCHHX KOIIAIUH
Kap’epax 1 po3pizax.

Ilopsagoxk BU3HAYEHHS Treo/e3Ny-
HHX KOOPAMHAT JKepeJ BHKHIIB 3a-
OpPYIHIOKYHUX PeYOBUH

PobGotu 3 BU3HAUYCHHS KOOPAMHAT
BUKOHYIOTBCS KapTOMETPUYHUMH Me-
TOJAMHU: BH3HAYAIOTHCS 33 TOIOKap-
tamu Macimtabamu  1:5000, 1:10000,
1:25000, cTBOpeHnuMH, 3a3BUYAl, Y CHC-
teMmi koopauHat CK-42; 3miliCHIOEThCS
nepexia koopauHat i3 cuctemu CK-42

no cucreMun WGS-84. SIkmio BUKOpHC-
TOBYIOTHCSI TONorpagiyti MIaHd Macil-
tabamu 1:2000, 1:5000, cTBOpeHi y Mi-
CIeBHX ab0 YMOBHHX CHCTEMax KOOp-
IMHAT, TO BUKOHYETHCS IEPEXia KOOop-
JUHAT TOYOK 3 MICIIEBOI CHUCTEMHU [0
WGS-84. I'eorpadiunnit LEHTP
(WeHTpOin) BHU3HAYAETHCS B TEONC3UU-
Hilf CUCTEMi KOOpJUHAT 3a PopMyIaMu:

B L
:Z l; :Z 1 (1)
n n

ne, Bi, L; — xoopauHaTtu TOYOK BY3-
JB TPSIMOKYTHOI CITKH ILIONHHHOTO
00'eKTa, N — KUJIBKICTh BY3JIiB Yy MeXax
KoHTypa (puc. 1) By, Ly — KoopauHaTH
(mmmpota Ta mOBrora) reorpadiuHoro
LEHTPY.

B, L,

Puc.1 — Moodenv ooHopioHozo nona y ysnax
pe2ynapHoi cimku

Sk BUHATOK, 32 HEMOXJIMBOCTI 3a-
CTOCYBaHHS KapTorpadiuHux Martepia-
7B (BHACHIZOK HEBIAMOBITHOCTI iCHY-
0YuX KaprorpaidyHux MmarepialiB cra-
HY MiCIIEBOCTi), BUKOPUCTOBYIOTh Me-
TOOA HazeMHHX 3Womok, GPS BuMmi-
PIOBaHb.
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Tabauys 1

I'eorpagivni koopauHaTH KAKepe
BHUKHUIIB 3a0pyIHIOI0YHX PEYOBHH B

armoc(epy
No/ lupora JoBrora
. . . | ce-
juke-| TPA-| Mi- | ce- rpany- | M | ky-
pe- | Y- | HY- | Ky- cn HY= | in
cH | TH | HAH ™
Jaa "
A1O1TOL O 1010
...l 1 2 3 4 516
n;

leTurnwii Meprmian

CxusteHHS MATHITHOI CTPLIKH

Am=a-(0-p), a=Am+(5-y)

[ToGymoBa npodiniB kap’epa Ha na-
HOMY €Tami PO3BUTKY 3a HAlpaBIICH-
HSM: MBHIY-TIBAEHD, 3aXiA-CXi, MiBHI-
YHMI 3axing, miBHIYHME cxig. Pobora
BHKOHYETBCSI 32 IOMOMOTOI0 TOIIOTpa-
¢iyHO{ KaTh i CyMICHOTO IUIaHy TipHH-
YHUX pOOIT.

ITicast 3akiHYeHHS PO3paxyHKIB BH-
KHUJIB 3a0pyIHIOBaJbHUX PEYOBUH B
aTMocdepy Ha TomorpadidHy KapTy Ha-
HOCSITh HOPMATHUBHY CaHITapHO-3aXH-
CHY 30HY 1 pO3paxyHKOBY CaHiTapHO-
3aXHCHY 30HY.

0
Puc.2 — Cxema nabnusicenns mepuodianis
IIn (0°)
4
v
T4 I 1
I i
3x (270°) Cx (90°)
11 I
2
13
2
3
I1x (180°)

Puc.3 — Pymou (1 wemeepmo (IInC)r;=0,; 1l uemsepmo (I10Cx)r,;=180-a,, 11l uemsepmo
(T103x)r;=a3-180; IV uemeepmo (I[Tn3x)r,=360-0.,)
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3. Po3paxyHOK BUKHIIB 3a0pyIHIOI0UHNX Pe4OoBHH B aTMocdepy

Tabruys 2
ImoBipHicTh (%) MOABU Pi3HUX 3HAYEHDb HIBHAKOCTI BiTPY
Micsub 3HayeHHs BHUAKOCTI BiTPY (M/c)
POKY 1 2-3 |4-5]6-7 | 89 |10-11]12-13| 14-15 [16-17[18-18 |20
I 22.0{ 380 [19.1[83 | 36 | 2.5 1.7 1.8 26 | 04
II 23.2 | 38.0 {209 8.5 | 4.5 2.1 1.3 0.5 07 | 03
II1 28.0| 36.0 [192] 75| 3.6 | 20 | 1.2 06 | 0.8 | 0.7
v 245 | 41.1 {19777 | 2.7 | 1.0 | 1.3 0.7 1.0 | 03
\'% 2191 37.0 [224(10.1| 44 1.6 1.0 0.4 1.1 0.1
VI 214 | 37.8 {232]9.8 | 3.3 19 | 1.2 04 |08 | 02 |8
VII 21.4 | 38.1 |23.5(89 | 34 | 25 1.1 0.3 06 | 02 |©
VI 2551 37.1 1203|183 | 33 2.6 1.1 0.4 1.1 0.3 %
IX 27.6 | 346 |21.0| 84 | 3.7 | 1.7 | 1.1 0.2 13 | 04 |5
X 264 | 31.8 |19.4(108| 45 | 24 | 2.6 0.7 1.3 101 |S
XI 20.4 | 38.8 [23.69.2 | 2.9 1.6 1.7 0.8 09 | 0.1
XII 189379 |23.1(87 | 37 |20 | 1.7 1.0 |26 | 04
VY cepen-
HbO-MYy 3a | 23.0 | 37 |21.5|9.0 | 3.8 2.1 1.4 0.7 1.2 | 03
piK
Tabauys 3
BinnocHa BoJioricTh MOBITPA B paiioHi kap’epy
Micsiub poky | I m (far (v | v |vl |vll VIl |IX | X | XI |XII
|
Bosoricte, % |86 |85 |79 [74 [67 [69 |71 [77 |81 [84 |87 |88
VY cepenaboMy 3a pik 79%
Tabnuys 4

Cepenns piuna i MicsuHa BOJIOTiCTH MOBITPS B Pi3Hi
yacu 1004 B paiioni kap’epy

Yac Cepenns BoJiorictb noBitpsi, %
no0u 10 MicsiISIM POKY
I |II [0 [IV |V | VI |VII VI IX | X | XI XII [3a pik
1 87 |8 |84 (81 |77 |79 |82 |8 |88 |87 |88 |88 84
7 87 |87 |8 (82 |73 (74 |77 |8 |89 |89 |89 |89 84
13 |8 (82 |70 |65 |58 |60 |61 |65 |69 |78 |85 |87 72
19 [87 [84 |71 |70 |61 |63 |65 |72 |79 184 |87 |88 76
Tabauys
5UYucno aHiB 3 onagamMu pizHOI iIHTeHCUBHOCTI
Micsann KiaekicTs omagiB, MM
POKy 0,1 0,5 1 5 10 20 30
I 18,9 13,7 10,8 2,2 0,2 0 0
II 16,3 12,1 9,2 1,4 0,2 0,02 0
I 13,3 9,4 7,4 1,5 0,4 0,02 0
v 12,1 9,7 8,1 2,6 0,6 0,1 0
v 12,2 9,8 8.4 2,9 0,9 0, 0,01
VI 13,3 10,8 9,6 4,1 1,7 0,4 0,1
VII 134 11,1 9.3 4,5 2,1 0,5 0,1
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Micsaub KiabkicTh onagiB, MM

poKy 0,1 0,5 1 5 10 20 30
VIII 15,6 12,8 11,2 5,4 2,6 0,9 0,3
IX 16,3 13 11,1 5,2 2,4 0,6 0,10
X 17,2 13,9 12,1 4.8 1,6 1,0 0,03
XI 17,6 14,3 11,8 1,1 0,1 0,01

X1I 18,4 14 11,4 3,1 0,5 0,04 0
3a pik 185 145 120 42 15 3 0,7

Tabauys 6

B3aeMoOBILIUB BOJIOIOCTi NOBITPS, 1000BOr0 X0y IBUIKOCTI BiTpPY, MO-
BTOPIOBAHOCTI IITHJIIB i TeMIiepaTypu NoBiTPsi B paiioHi kap’epy

OmigroBaneHMil | Micsis Yac mobu Micre
rapameTp 01 04 | 07 10 13 16 19 | 22 |3amipiB
Boioricts 1 70 | 69 | 72 | 69 | 66 | 68 | 70 | 71 K
moBiTps, % 69 | 68 | 72 | 70 | 67 | 66 | T2 | 73 IT

v 68 | 71 | 72 | 65 | 58 | 54 | 58 | 66 K

72 | 74 | 76 | 67 | 61 | 57 | 60 | 67 11

Vil 35 | 37 | 41 | 32 | 25 | 23 | 22 | 28 K

33 | 37 | 38 | 30 | 23 | 21 | 21 | 27 11

X 51 | 54 | 57 | 50 | 39 | 35 | 42 | 48 K

50 | 52 | 53 | 50 | 40 | 37 | 42 | 48 I1

IIBuAKICTE BiT- 1 09 (1,2 |13 | 1,5 2 16 | 1,2 | 1,2 K
py, M/c 29 129129133 4 135127126 11
v 2 1,8 1,6 21282726120 K

47 | 47 | 3,514,149 |52 |49 |43 11

VII 1,4 | 1,2 2 01,8 (3,1 3,1 |31]19 K

2,7 128 1 3444|145 1|45 3,0 I1

IToBTOpIOBa- I 52 | 54 | 49 | 47 | 27 | 35 | 42 | 50 K
HICTb LITHJIIB 28 | 36 | 35 | 27 17 18 | 31 26 11
v 15 | 26 | 23 | 15 5 6 6 13 K

12 | 15 | 25 7 2 4 5 9 11

VII 31 | 37 | 41 10 1 1 1 20 K

17 | 16 | 18 6 1 0 3 8 I1

X 31 | 38 | 42 | 25 2 3 16 | 30 K

7 12 | 17 | 10 0 0 8 12 11

Temneparypa 1 92(-971-97192 16366 | 78 |8,7 K
moBitps1, °C -10 |-10,7|-10,6| -8,6 | -6,6 | -7 -8 |-8,6 11
v 8,8 8 74 | 10 |12,4 13,9 (13,1 |11,2 K

84 | 7,575 (10,1 12,2]13,5|12,8 11,9 I1

VII 23,2 121,3(20,224,7127,9129,2 (28,9 | 26 K

22,8 121,2120,2 24,0 28 (29,1 |28,5|25,4 II

X 89 [ 7,8 | 7,1 | 9,6 |12,9]14,2|12,4| 10 K

8,9 8 7,5 196 [12,7]139] 12 9 11

Hpumimrxa: K — kap ’ep, I1 — nosepxusi.

3anexHo BiJi KOHKPETHUX YMOB Bif-
HOCHA BOJIOTICTh B aTtMocdepi kap’epis
MoOke OyTH BuIIe ab0 HIXK4YE, HIX Ha
noBepxHi. Ha 3miHM BoJiOrOCTI B
Kap’epax BIUIMBAIOTh 3aCTOCYBaHHS BO-
1 Tipu 00pOTHO1 3 MUIOYTBOPEHHSIM B

Mpoleci BHIMKOBO-HABaHTAKYBAIbHUX
poOiT, MOJIMBaHHI aBTO/OPIT, HASBHICTH
BIIKPUTHX BOJIOM, poboTa JBUTYyHA
BHYTPIIIIHBOTO 3TOpaHHsI, MapOBOISHI
BIAXOY MPU TEPMIYHOMY 1 3BHUAHHOMY
OypiHHI  CBEp/UIOBUH Ha  Ooprax
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Kap’epiB 1 MIMypiB U ApOOJICHHS He-
rabapuTiB, a TAKOX JTOOOBUI XiJ| ITBU/I-
KOCTI BITpY, MOBTOPEHOCTI IITHIIIB 1 Te-
MIIepaTypH MOBiTps (TadI. 6).

4. O04ucIeHHs TepMidyHOT
crpatudikairii B kap’epax

TepMmiuauii pesxxuM Kap’epiB 1 po3pi-
3iB BU3HAYAETHCA OJHOYACHOK €0
TaKuX (PaKTOPIB, K TEMIIEPATYPHE II0JIe
aTMocepu 1 TemmepaTypa IOBEPXHi
ripan4mx mopia. ['osioBHa 0COOMUBICTH
MOJISITA€ B TOMY, IIIO MICJs Bifjadi Te-
UIa BiJl TIpHUYMX MOPiJ aTMocdepi THO
Kap’epy 3aJIHIIAEThCS OIIBII TEIUTUM,
HIK 3eMHA MOBEpXHs 3a Kap’epoM. Te-
PMIYHUH PEXUM BIJKPUTHUX PO3POOOK
MOXKHA XapaKTCPH3yBaTH BEIHYHHOIO

a B

H,m

TEMIIEpaTypPHOTO TpajieHTa Ha BHCOTI
aTMOC(EpHOTO APy «IOBEPXHS-THOY
At=(tg—tm)/H (2)

e, tq, tn — BIATIOBIHO TEMIIEpaTypH
MOBITPs Ha JHI Kap’epy Ta Ha IOBEPXHi;

H — rimubuna kap’epy;

BeNMMYMHA At TOKa3ye, Ha CKUIBKA
rpajayciB 3MIHIOETBCS TEMIIEPATypa Io-
BiTps npu omryckaHHi Ha 100 M B kap’ep
BiJl TOBEPXHI.

BeprukanbHa CTIKICTh MIapy aTMO-
cepr BU3HAYAETHCS CITiBBITHOIICHHSIM
PI3HHX 3HaYEHb TEMIIEPATYPHOTO Tpai-
€HTY: Yz — BEPTHKAJIBHOTO TEMIEpaTyp-
HOTO; Yj; — 130TepMiuHOrO, aaiabaTud-
HOTO BIJJOKPEMJICHOTO JUIA CYXOTO i
BOJIOTOT'O TIOBITPS; Yi; — 1HBEPCIHHOTO,
TOOTO TEPMIYHOIO CTpaTH(IKALII€LO.

B r
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Puc.4 — Ocnoeni munu ingepciii 6 kap 'epax (a — npusemna, 6 — nodepxuHesa; 8 — NpUnNioHAma, & —
waposa; H — enubuna xap ‘epy; At — memnepamypuuil epadienm)
MOoXJIHBI TpH BUAM TEPMIYHOI cTpaTH(dikaiii atMmochepu kap’epy:

a) HECTiNKa, KOJIU Y5> Y, :
0) Gaitmysxa U Y ="Ya:
B) CTiliKa, KOJH Y5 <7Y,.

Tepmiunuii (axkTop, TONOBHUM YH-
HOM, 3 BITPOBUM IIIapOM BH3HAYAE KOH-
BEKTHBHY CXEMY.

Juis BU3HAuUEHHS IIBHJKOCTI KOHBE-
KTUBHOTO IIOTOKY, IO PYXa€TbCsA IO
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00OpTy, MOXKHa BUKOPHUCTATH aHAIITH-
yny popmyny i3 Teopii JI. [Tpanrns:
u=

:0.56\/qsina(H—Z)(;—”—1) @

il
Jie, U — IBUJKICTh MMOTOKY Ha JOBi-
JIBHIN TIIMONHI;
g — TIPUCKOPEHHS BIJIBHOTO IMa-
JIHHS,

T U

W

& — xoe(dilieHT 3araJIbMOBaHOCTI
PYXy MOTOKY 4epe3 BIUIUB YCTYMIB (1
BUCOKOTIpHUX Kap’epiB €=0.5/0.6);

0. — KyT BiJIKocy O00pTy Kap’epy;

H — rmubuna xap’epy;

Z — riauOnHa HOBIJIBHOI TOYKH;

T; — Temrieparypa Topizx aHa
Kap’epy;

Ty;; — TeMIepaTypa MoBITPs Ha T10-
BEPXHI.

Puc. 5 — KongexmusHi nomoxu, uwjo pyxaromucs no bopmy kap 'epy

5. BusHaueHHS pO3pPaxXyHKOBOI
MIBUAKOCTI BiTPy HA BepXxHiii
OpoBli kap’epa

Po3paxyHKoBa MIBUAKICTH BITPY Ha
BEpXHi OpoBLi MiABITPSIHOrO OOPTY
Kap’epa i, 3 YypaxyBaHHAM I0C]a0-
JICHHSL TOBITPSIHOTO TOTOKY 3aJICKHO
Bl 3aKpUTOrO TOPU3OHTY HEPIBHOCTI
penbedy BU3HAYAETHCSA 32 GOPMYIIOIO:

u, =u,(1-p), 4

Je, Uy — IMBUAKICTH BITPY, Xapak-
TepHA Il AHOTO paloHy (BH3HAYa-
€ThCS 33 JAHUMH METCOCTaHIII1);

p — KoeQillieHT, 10 XapaKTepHu3ye
CTYIIHb TOCJIA0JEHOCTI HANopy MOBIT-
PSAHOTO TOTOKY 3aJIeKHO BiJX CITiBBiJl-
nomenns H;/L;

H; — mepeBHIIICHHS HEpiBHOCTEH pe-
IeeQY HaA TOYATKOBOK MO3HAYKOKO
Kap’epy;

L; — BiACTaHb BiJl BEepXHBOT OPOBKH
Kap’epy A0 HepiBHOCTEH penbedy.

5.1. Ilochabnenns nanopy nogi-
MPAHO20 NOMOKY 3AEHCHO 6i0
eéionowennn Hy/L; i 3akpumocmi
20puU30HmYy

Tabnuys 7

MocnabJieHHs1 HATIOPY NMOBITPSIHOTO
MOTOKY B 3aJIe5KHOCTI BiTHOIIEHHSI

H1/L1 i 3akpurocti
TOPHU30HTY I'0- Hy/L, )4
PHM30HTY, TPagyciB
0 0 0
5 0,09 0,1
10 0,18 0,2
15 0,27 0,3
>15 0,3

5.2. Busnauennsa cxemu npogim-
DIOBAHHA 6 Kap’€pax

CTpykTypa NOBITPSHHX MOTOKIB Yy
Kap €pHOMY HPOCTOPi 3aJCKUTh Bif
CXEMH TIPHPOJHOTO TMPOBITPIOBAHHS:
(npsimoTouHa (a), peunpkyJsuiiiaa (0),
PEIHPKYIALIHHO-TIPSIMOTOYHA (B),
MPSIMOTOYHO-PEIUPKYJIsIiiHA (T)).
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Puc. 6 — Cmpyxmypa nogimpanux nomokie npu npamMomouniti cxemi nposimpiogants Kap €pHo2o
npocmopy

Us 150 ™

0)
Puc. 7— Cmpyxmypa nosimpsanux nomoxie npu peyupkyaisayitiHii cxemi npogimproeaHHs
Kap ‘epHo2o npocmopy

e

6)
Puc. 8§ — Cmpyxmypa nosimpanux nomoxie npu peyupxyisayitiho-npamomoyHill cxemi npogimpio-
8aHHA Kap '€EPHO20 NPOCMOPY

7
=]
\\\ [
—
T -
e —_
> -
2 —
QR —
= R T
- -
L \( -
2 2 =
QN 2 ~
A = T
-

/ P -
e 7- lligbmmperuy oopm
2) 2-Habinperud ogpm
Puc. 9 — Cmpyxmypa nogimpsanux nomoxie npu npAmMomouHo-peyupKyIayititit cxemi nposimpio-
6AHHA KAP '€EPHO20 NPOCMOPY

77



T'onuapescbkuii K.B., ...

METOJHMKA PO3PAXYHKY ...

IMapameTrpu kap’epy, ki BU3Ha-
4aloTh BiTPOBY cXxeMy i{0ro nmposir-
poBannsa Tabnuya 8

IMapameTrpu CxeMma nposir-
Kap’epy pIOBaHHs
[Ipu 6yap-axux L Ta
H, ane npu p < 15%i
piBHOMipHOMY Binm-| IIpsmorouna
PaIIOBaHHIO YCTYIIIB
HiABITPSHOTO OOPTY
MpuL/H<5+6, Pe .
pr B > 15° MUPKYIALiHHA
ITpu L/H > 8 =+ 10, | PetmupkyJsiiiiitao -
pu > 15° PsSIMOTOYHA
s re——
Bl <15 By > 150 LHUPKYJIsILiHA

ITlpumimxa: L — odoeoicuna xap’epy;,
H — enubuna xap’epy; p, B1, B2 — iono-
BIOHO Kymu 8I0KOCI8 Ni0GIMpeHHo020 60-
pmy Kap’epy.

(.

Iokaznux memnepamypHoi ineepcii

C%100m) < 0

Ilepen nertambHUM  pO3paxyHKOM
MPOBITPIOBaHHS Kap’ €py HEOOX1THO BU-
3HAYUTH BEIHIHHY

y=0,028p+0,096|Ty|-
-0,087uy-18.324
ne, po — aTMocepHHUH THCK;
Ty — TeMmepatypa MnoBiTps;
Uy— MBUAKICTH BITPY.

©)

Sxmo v < 0, To crocTepiraerbes iH-
BepciiiHui cTtaH atMocdepH, 3a SKOTo
PYX THOBITpPsI B Kap’€pi MPUMUHAETHCS.

Sxmo y > 0, To cmocTepiraerscs
130TepMiYHa HECTIMKICTh CTaHy aTMOC-
Gbepn.

B armocdepi kap’epiB 1 po3pisis,
0COOJMBO TIMOOKUX, TOPSJ 3 OCHOB-
HUMH KOMIIOHEHTaMH (a30T, KHCEHb 1
BYIJICKHUCIIUH Ta3), IPUTAMAHHUMH at-
Moctepi OyIp-IKOr0 MICIIEBOCTI Ta
OyIb-IKOMY BHPOOHHYOMY 00 €KTY,
MPUCYTHINM psAn cymimeil mpeacrasie-

HUX C000I0 (OKCHAN a30Ty, OKCHI BYT-
JEL0, OKCUJ BYIJIEBOJY, CIPKOBOJECHb,
cipgaHuil ra3), Aeski ampaeriau (akpo-
netH 1 popmanbaerin).

3MiHM B cKJIani atMochepu Kap’epiB
1 po3piziB, mopsx 3 (QyHKIIOHYBaHHAM
TIPHUYOTO TEXHOJIOT1YHOTO 00 THAHHS
1 TIPOBEJCHHSAM BHOYXOBHUX pOOIT, 3a-
JIeXaTh 3HAYHOIO MIipOIO Bil MIiKpOKJIi-
MaTy Kap’€pHUX IIPOCTOpiB, TOOTO Bif
CTaHy MPH3EMHOTO, IPHKOPIOHHOTO
[Iapy MmoBITpsl, IO BHU3HAYAE YMOBH Ha-
KOIIMYEHHS 1 BUHOCY CyMillleid 3 pobo-
40i 30HA. OCHOBHUMH €JIEMEHTAMH Mi-
KpOKJIIMaTy Kap’€piB € MIBUAKICTb PyXy
HOBITPSHUX MOTOKIB y Kap €pi B IIIOMY
1 B po0Oouiii 30HI, TeMIepaTypHHU pe-
JKUM, BOJIOTICTh MOBITPS.

5.3. Bu3zHaueHHS iHTEeHCUBHOCTI
3a0pyaHeHHst aTMOchepHu B
Kap’epax

3abpyaHIOBaYaMu
Kap’epax €:

—  TO4YKOBI Jukepena (OypoBi cTa-
HKH, EKCKaBaTOpH, IpoOapKH Ta iH.);

atMoctepu B

— o0’eMHi (MWIO-Ta30Bi XMapu
Ticyisi BUOYXY);
—  JiHIAHI (aBTOJOPOTH, KOHBE-

€pHI CTPIYKH, Ta30BHIUICHHS 13 TUIAC-
TiB);

—  posnofineHi (moBepxHs OOpTiB
Kap’epiB, TUITHKY epo3ii TPYHTIB)

[ ofMHUYHOTO JKepena iHTCHCH-
BHICTh (I/C) BUIIEHHS CyMillel B aT-
Mochepy Kap’epiB UM po3pi3iB BH3HA-
4aeThes 3a POPMYIIONO:

q:=VnCs  (6)

ne, Vi — cepenHiid nebiT moBiTps i3
OpraHi3oBaHUX JDKepen BHKHIIB (Oy-
POBi CTaHKH, NBUTYHH BHYTPIIIHHOTO
3rOpsIHHSA Ta iH.) M™/c;
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Cs; — cepellHsl KOHICHTpAIIis MY 1
OTpYHHHUX Ta3iB, NapiB IO BUKHJA-
FOTHCS B TIOBITPS, T/M°

3aragpHa XapaKTEpUCTHUKA ITHIIO-Ta-
30yTBOPEHB TPH 3MIHCHEHHI TEXHOJIOTI-
YHUX omepaniif B Kap’epax i pospizax
HaBeleHa B Tabn. 13 0Oe3 ypaxyBaHHS
IHTCHCHBHOCTI BUKHIIB 1 3aCTOCOBY-
€TbCS TPU TPOEKTYBaHHI (BajoBi BH-
KHJIN).

6. BusHaueHHS MHJIOBHX BHUKH-
aiB B aTMocdepy Kap’epy

MiHepanoriunuii ckiaa muiy 3BU-
YaiiHO OJIM3BKUI 0 MiHEPaJOTidHOTO
CKJIay Mi{ipBaHUX TIPHUYMX TOPIJI.

XiMIYHUNA CKJIaJ MWy TaKoX Oyu-
3bKUH 10 XIMIYHOTO CKJIaJy MOpij, aje
OKpEeMi YaCTKH MOXXYTh OyTH 3aHECEeHi 3
IHIMX JoKepen (TepMiuHi OypoBi po-
6otu, JIBC i Bix BUOyX0oBUX poboTax).
OTpyliHUH TWJI yTPUMY€E CBUHEIb,
PTYTh, XpOM, MapraHellp Ta iHIII TOK-
CUYHI eneMeHTH. [0 HeOTpyHHOTO Ty
BITHOCHUTHCSI KBapIOBUI (HEOE3MEeUHMIA
O CHJTIKO3Y), BYT1JIbHHH.

Hucnepciiinuii ckiaa nuily BU3HA-
YaEThCS MPUPOJHUMHU 1 TEXHIKO-TEXHO-
JIOTIYHUMU (DAKTOpaMH 1 BiAPI3HAETHCS
32 pO3MIpOM MWJIOBHX YACTHHOK, IO
HAKOIMYYIOTHCS B aTMOc(epi BiAKPUTOI
po3poOku. dopMa MHUIOBUX YACTOK BH-
3Ha4ya€ MIBUJKICTh IX OCiIaHHS 1 3aie-
KHUTh Bif CHOCOOY pyHHYBaHHS IOpIiA.
IcTrHHA TUTICHICTh OKPEMO B3ATOI Yac-
TKH TIITY TOPIBHIOE BUX1IHIM.

BrnactuBoCcTi 3MOYyBaHHS THIY BO-
JIOI0 OITIHIOETBCSI IO KPAEBOMY KYTY,
BBCACHOMY B PO3PAaXyHKH 3MOYYBaHHS
akan. I1.A. PeOunnepom.

Tabauys 9

Ckiajn BibHoro SiO2 B nesiKHX
nopoaax

IMopona | Ckaaa SiO,, %
BuBep:xeHi nopoau
I'panit 25-65
IlermaTutu 21,5-40
Kgapuosi nopdipuru 26-52
Kgap1osi nioputu 20-47
AriTr 20-35
['panonioputn 14-24
Ksaprutu 14-21
l"abpo 5-8
Miaba3u 2-3
[TipokcHHITH 1-2
MeTtamopdiuni mopoau
Ksapuutn 57-92
Hacocnuniti 45-70
Iueiicu 27-64
AmMpibomiTH 12-64
Ckapuu 30-50
Cnronssi cianii 25-56
PoroBuku(rpaHitosi) 20-24
QOcanosi nopoau
[Mimanuku 33-76
Bannsiku 15-37
3BHualiHi BalTHAKU 0,2-8
bokcutu 0,5-1
Bentonitn 3-7
Tabruys 10
HIiVIbHICTD YaCTOK MUY AeSIKUX
nopin
Buxigni It nicrs, Buxinni .H'Ii'm)-
Hopoan muay, Hopoan HicTE M-
KI/M Jay, Kr/M
Asbecr | 2100-2800 | 3amizua [3500-4500
pysa
Amnarur | 3150-3410 | Ksapu [2500-2800,
bazanbt| 2600-3000 | Okcun 7000
CBHHIIIO
I'mana | 1600-1900 | Byrimsa | 1000-
16000
Homomit| 3200
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Tabauys 11 Bun nmy TAK
MI/M
3HaYeHHsI KPAa€BOro KyTa ISt IInn 3 OKCHIOM 3ajIi3a i3 IpHMi-
OLIHKH 3MOYYBAHHS MUY HeSIKHX mKaMu (TOPUCTHUX 1 Map-
nopia TaHIEBHX CIIOMYK 110 6% 4
— — Marse3uTOBHIA U 10
Kpaesni Kpaesnii ITw 31 cKIaJ0M XpOMHUCTHX pe-
Iopona | xyr, rpa- |Ilopoxa| Ky, rpa- 4OBHH (XpoMaris, OiIXpoMaris,
ayc ayc XPOMOBOTO aHTIIPHTY) 0,01
KBapit 0-10 AHTH- 24 YpaH (po34mHHI CHOIYKH) 0,015
MOHIT VYpan (Hepo3uunHi ciosyku) | 0,075
Manaxir 17 TCanenir 47 Tabauysa 13
Bomeg-) 29 Copa- 46 3arajibHAa XapaKTepHCTHKA JKepel
pamit JepUT ) )
Tipir 26-33 Catit- 47 IO FZBOBI/I).( yTBO.peHb B Kap’epax
COHIT i po3pizax
Xauib- 46-47 | Momni6- 60 3ape-
KOIHUPIT JIEHIT egl:i" Xa.

Tabauys 12
I'’IK njis pi3HOrOo muJty, mpucyT-
HBOTO B aTMocepi pi3BHOMaHITHHX
30H Kap’epiB i po3pisis

TIK

Bup nuay M/

ITwi i3 BmicToMm SiO, 6inbine 70%| 1
I i3 BMicToM SiO, 10-70% 2
AsbectoBuii mun (6imsime 10%
azbecrty) 2
CutikaTHAN TTWT (TaJIBK, OJTMBIH)
31 cknagoM BUIbHOT S10, MeHIIIe
10% 4

[Iun Gapury, anatury, doc-
¢doputy 3i cxiragom BiteHOT Si0,
mentre 10% 5

ByrineHuiA AT 1 BYTUTBHO-
TopoAHMIA TTHIT 31 ckimaioMm Si0,

oiemr 10% 2
ByrinpHuit v, CKI1aI0M MEHIIe
10% Si0O, 4
[Tun rimH 1 MiHepaiB, 0e3 BMiCTy
BiapHOI S10, 6
Byrinsanii i 6e3 SiO, 10
[Tv1 cBUHIIIO 1 CBUHIIEBUX HE-
OpTraHIYHHX CIIOYK 0,01
MapraHieBuii T 0,3

ITu 3 OKCHIOM aIOMiHIIO Y BHU-
T aepo30Ti Ae3iHTerpamii

(TrHO3EM, KOpYHI) 6
ITui1 3 OKCHIOM 3aJ1i3a Ta OK-
CHJaMH Maprasio 10 3% 6

KOH- | paKTep

IIpouec ado Cymimi UeHT- 3adpya-
aKepeia pauii B| HeHHS
HO- | aTMoc-
pmax | ¢epu
T'IK,
mr/m’
Bubyxosi po6o- |CO, 5-10  |micuese,
™ N,Os 3arajib-
Bypinns: 25-100 |me
00epToBi IMun 17-150
3aHypPEHUMU IMun 12-15, |micuese,
nepdoparopamu  (ITmn 24 3arab-
TepMidHE [Mun 25-575 |me
nepdoparopae  |Ampae- |3-5,20 |micuese
PoGora Oynpmo- |rimm, MiCIIeBE,
3epiB AT 5-85  |3arams-
Anbpe- HE
ExckaBaropHi rigu, 5-15  |micuese
poboTu AT MicIieBe
Anbne-
PobGora HaBaH-  |rigu, 3-5, 5- |micrese,
TaXyBaJIbHUX M 25 3aralib-
MaIluH 1-100 |ue
Tpancnopt: Anbpe-
3aNTi3HUYHUHA rigu 4-25  |micuese
aBTOMOOUTBHUIT |Anbae- [25-100
rigu, 100-
KOHBEEPHUI T 130 Micuese
CKpenepu IMun Micuese,
Po6Gota xamene- (ITun 3aralib-
pisHux mammy, |[Tnn HE
JPOOHMITBHUX 4-3
YCTaHOBOK, I'PO- 3-5 MIiCIICBE
XOTiB no 10 |micuese
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3ape- TCOJIOTIYHUX YMOB KOHKPETHOTO IIifTI-
ecTpo- HMEMCTBA, @ TAKOXK BiJ] IIOPH POKY.
Bani Xa- P ’ JLTIOpH POky
KOH- | paKTep Tabauys 14
IIpouec ado . .| ueHT- |3aépya- .
Jkepena Cyminri panii 5| nenns IHTeHCI/I.BHICTb l'lI/I.]'I,Oy”l:BopeHHﬂ, r{c
Ho- | aTmoc- HA rPaHITHOMY Kap’€pi 3aJ1e:KHO BiJ
pmax | ¢epu IOpPH POKY
TIK,
3 . Becna-
MI/M Ooaagnannsa | Jlito |3uMma .
Monpi6nenns ne- ([Tun 3-5 Micuese ocub
- ’ ExckaBarop |250-300| 220- {210-220
rabapuriB: [Mun 5-7 3arajib-
MEXaHi EKT-4.6 120-180| 240 | 12-50
€XaHIYHE Mun HE
TepMiune coO 1-30 Astocamockua | 40-90 - 15-45
3a jonomoro SO, 24 ]]SSenA3-548 40-60 égig 25-35
BP H,S, R, |10 10 YIIBIOSEPH -
TToxexi Byruies Micuese Byposi cranku
Buninenns rasis |oxHi Micrese CbC
i3 Tiparamx mo-  |[Twn MicIieBe, Tab. UYL 15
piz i rpyaToBux |CO 3araib- . .
BOI u, He IHTeHCUBHICTH NUJIOYTBOPEHHS Bijl
Busitpiosanus |rasu, micriese, OCHOBHHX TEXHOJIOTiYHHX 00’ €KTiB
nopiz napu 3araib- ’
[Ipouecu okuc- HE K‘ap €pa 5
TICHHS MicrieBe, 3anuneHicts atMmocdepu, r/m’,
BHeceHHs CyMi- 3araib- Ha 00’€KTaX NPOBeJAeHHS TeX-
1€t Big 30BHimI- HE Me- HOJIOTIYHHUX MpoIeciB
HIX BigBamis, ¢a- pio Tpancnop-
OpHK, 30BHIIIHIX MicLeBe okv| Bv- ExckaBauiss| TyBaHHs
Jopir Micuese poxy iHyHﬂ ripan4oi ripauy4oi
Miclese, p MacH MacH aBToO-
3arajb- CaMOCKH/I0M
He 3uma | 0,08- | 0,03-0,075 -
Bec-| 0,11 | 0,03-0,06 0-0,015
IHTEeHCHUBHICTh Ta30BUIIIEHL BiJ Ha- %%69' 0,055-0,1 | 0,03-0,045
JOKepell, OB’ si3aHuX 3 POOOTOr 00ma- (J)%l;g’ 011-
HaHHs, HaBeICHO B Tabx. 16 0:13 5
HaBeneHi naHi € y3araabHIOIOYAMU
JUIS 3HAYHO! KUTBKOCTI TipHUYO BUJIO-
OyBHUX MiINpUEMCTB. BoHH 3MiHIO-
IOTBCS BI KIIMAaTHYHMX 1 TipHUYO-
Tabauys 16
IHTeHCUBHICTL BUIiIeHHSI HJTY TPH Po0OTi 00J1agHAHHA B Kap’epi
InTencus-
Ipouecu Xapakrepucruka 00’ekTa HicTh BHJI-
JIEHHSI, T/C
Pynni kap’epu
TpancnopryBanus ripundoi Macu | 1lleGeneBo-rpasiiina gopora (Bo- 3-12
aBToMoOisiMu benA3-540 sorictb p=1+2%)
Bosora gopora (p=5+6%) 0,3
HapanTaxxenns ripaudoi macu | Cyxa pyna, kBapuutu (p=1+2%) 10 0,5
€KCKaBaTOpPaMH: Bouora pyna, kBapuuta (p=6+7%)
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InTencus-
Ipouecu Xapakrepucruka 00’€kTa HicTh BHJI-
JIEHHSI, T/C
EKT-4 0,12
Cyxa pynaa, kBapuutu (p=1+2%)
EKT-8 Borora pyna, xBapuutu (p=6+7) 0,8
Cyxa nopoza (apritiTe, ajeBpoti- 0,2
Poroprum TH, BalHAKH, p=3+4%)
10 2000
Bypinus BHOyXOBHX CBEPATIOBUH:
[Tapouieyne 3 HUKIOHHUM IUJIO- CkenbHI Topoiu
BJIOBJIFOBAYEM CkenpHI mopou 0,11-0,12
[THeBMOYymapHE 3 MIIOBIOBITIO- 1o 0,03
BayeM CkenpHI Topoiu
Boraesumu crankamMu CkenpHI mopou 10,5
CBO-2 0€e3 o4ncTKH 0,22
CBO-2 3 ouncTko10 CkeJbHI opou
Bypinas HerabapuTiB 3 mpOMHB- mo 0,19
KOIO BOJIOIO Cyxa ripanya maca (p=1+3%)
Bynbno3epHa 3auncrka pobodnx 1o 0,25
MalIaHYNKiB
TToapiGHeHHs 6€3 MUIOBIIOBIIIO- Ksaprru (p=6+7%)
BaHHS: Banusiku (p=8+9%) 0,08
Pynna npobGapxka (3201/rox) 0,3
ITopoana apodapka (13401/roxn)
ByrinbHi po3pizn
Hasanraxxenns Byrims EKI-4 na (p=8+10%) 0,42
KOHBEEP
YxnanaHHs MOpoIu eKckaBato- | Aprimity, ageBpoiiti (p=8+10%) 0,8
pom EKI'-4 Ha 30BHIIIHBOMY BijI-
Bai
HaBanTaxeHHs mopoau ekckaBa-
topom EKI'-8 B Baronn (p=6+7%)
[epeekckaBailist IeperopiBIIH Bi- 6,9
JBAJIbHAX Mac eKCKaBaTOPOM
EKT-4 (p=10+12%)
Po3BanTaXXCHHS AyMIKapiB Ha 0,24
30BHIIIHBOMY BiJIBai

7. Bu3HaueHHS MUJI0-Ta30BUX BH}Ii.TleHL Ipu MaCoBUX Bl/lﬁyan

Puc. 10 — Cxema ymeopenns nuno-2a3o8ux xmap npu macosux sudyxax y kap 'epi (1 — nepsunna
xmapa, 2 — OpyeopsioHa xmapa, 3 — xmapa, YmeopeHa 3a PAxXyHOK YOapHOT X6uni i celiCMiuHUX KO-
UBAHD)
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Haii0inpir  moTyXKHUM  JDKEpEIIOM
MHUTTEBOTO BUIUICHHS MUY i YTBOPEH-
HS TMJIOTa30BHX XMap B arMmocdepi
Kap’epiB € MacoBi BUOYXH.

Bucoty mimiioMy Muaora3oBux ae-
PO30JIIB pO3PaxoBYIOTH 32 (popMyIIOHO:

hn _ At i , (7

(v.—7)—t./[q(cé) R—4.3]

ne, At — pi3HUIS TeMmIepaTyp Npo-
IYKTiB BUOYXY HaBKOJIMIIHBOTO Cepe-
JoBHIa Ha Bucoti 10-15 M Bix moBepx-
Hi, 10 migpuBaerses, C°;

¥ — BEpTUKAIBHUN TeMIIepaTypHUHA
rpaaient, C°%/100Mm, M;

g{ — IPUCKOPEHHS BUIBHOTO MaAiHHA,
M/c”;
¢,8 — pO3MIpHI EKCTICpUMCHTAIIbHI

nocrtiiiHi (c=11.5; 8=0.2);
R — nepBUHHUI pajiyc MUI0-ra3oBoi

XMapu, M:
s /3V ®)
A’

ne, Vy— 00’eM rasiB, BUAUICHUX TPU
BuOyxy BP, M
V =mAV,, 9)

m=0,6+0,75 — koediuieHt, Mo Bpa-
XOBY€E JINMCHY KUIBKICTP ra3iB, sKi HaJ-
X0JATh B aTMoc(hepy (JacTHHA rasis 3a-
JUIIAETbCA Yy TiAipBaHiil TipHUYid Ma-
ci), 1/kr;

Vy— 00’eM rasiB, yTBOPEHUX TPH
posknanansi; 1 xr BP (Vp=0.6+1.1) M

A —maca BP, kr.

KoHIeHTpalito MKiIIMBIX PCUOBHH
Ha TIOBEPXHI 3€MJII TMPH PO3MOBCIO-
JOKCHHI THJI0-Ta30BOT XMapu BH3HAYa-
10Th 3 (OPMYJIOIO:

R

V1.9

2.92V% +497.5V - 500

, (10)
np— MOYaTKOBAa KOHIOCHTpAI1A ITUJI0
. 3
B IMJIO I'a30BO1 XMapu, MF/M .

)

n=n, exp(

V — IBUAKICTH BITPY Ha MMOBEPXHI
3eMIIi, M/C;

I — MOy TBOPEHHS TIPU MACOBOMY
BHOYXY, MI/M;

0, — 00’eM miTipBaHOi TipHUYOT Ma-
CH, M.

HpyropsinHa mwino-ra3oBa  Xmapa
BHHHUKAE MICNS MIAPUBY B 30HI BIJKH-
JaHHS MUYy 1 ra3y Ha MiI0IIBI YCTyIy B
pazniyci po3JbOTy MIMATKiB TOPOJIH:

Ry, =k\A/r\p, In(S/d?),
(11)

Iie, k — KoedilieHT, Mo BpaxoBye
THI 1 KOHCTPYKIIito 3apsay BP;

p — WIBHICTH TOPO/IH, 1110 MiIpUBa-
€THCS, KI/M;

¥ — IPOCYBaHHS BUOOIO, M;

S — mJIoIIIa MOMEePEYHOro CiueHHs
BUOOIO 110 MiIPUBAETHCS, M

D — niameTp CBEpAJIOBUHH, M.

Haii0ibi1  iHTEHCHUBHE BHIIIEHHS
TOHKOJUCIIEPCHOTO TIHITY 13 MEPBUHHOI
XMapu CIIOCTEPIra€ThCs Ha BiJCTaHi
200-300 M Bix micist BUOYXY.

Tabnuys 17

3MiHu AucnepciiHOro ckiaany oci-
AAI0Y0ro MUY, B 3AJIe5KHOCTI Bij
BiZAcTaHi 10 Micust BUOYXy

. .| {ucnepciiinuii ckaan, %
BI.HCTam’ Bl o (i) z?lcuiﬂM MTY, MKM
Mmicusi BUOy- 4 (15

Xy, M 14 |1,4-4 15 | 50 50
40 63,09(23,46/9,03(1,12| 1,3
60 68,79(23,13(6,76(0,92| 0,4
90 65,74|22,69(9,89(1,66|0,02
120 70,21{ 19,9 |8,62(1,24/|0,03
200 74,31(17,52|7,33| 0,8 10,04
300 75,111 19,5 14,8 [0,57|0,02
600 79,87(15,77| 3,710,510,16

I'panunst po3ciroBaHHS TMEPBHHHOT
MUJIOra30Boi XMapHu IO MOBEPXHi 3eMili
MOJKe OyTH BH3HAUYCHA 332 (HOPMYJIOK0:
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cl JIK

Co

, 1.59
L, =1.21exp(-0.0018H)[~1n (202,597 +497.5V = 500)] == (12)

Tabnuys 18

I'pannyHoO JOMyCTHMi KOHUEHTPALII JJIs1 AeIKMX ra30nodi0HuX cymilnei B
atMmocdepi kap’epiB

I'’TIK (rpaHu4yHo A0MyCTHMi KOHIIEHT-
PeyoBuna Ximiuna popmysia panii) - o
abcooTHa, Mr/m’ Blzmoc!{a, %o 10
00’emy
Axpouiein CH,CHCOH 0.7 0.00009
Oxcunu a3oty (B mepe-
paxyHKy Ha N,Os) N,05 5 0.00026
Okcup ByTJeno CO 20 0.0017
CipuaHnuii aHrigpun SO, 10 0.00038
CipKOBOJCHb H,S 10 0.00071
TpunitpoToyon C¢Hg(No,);CH; 1 -
dopmaberia CH,O 0.5 0.00004
3a HAABHOCTI B MOBITPI Kap €pHUX Ie, ¢y, Ca,..., €y — (PAKTUYHI KOHIICH-

MPOCTOPIB JICKIIBKOX MIKIJIUBUX CY-
MilIeld OJHOYACHO IXHS TPaHUYHA KOH-
HEHTpallisl MOBWHHA MiNOPIIKOBYBa-
THUCS] HACTYITHOMY CITiBBIIHOIIICHHIO:

Tpamii MIKIJJIMBUX PEUYOBHH OJHOCTIPS-
MOBaHOTO JiHCTBa, TOOTO pEYOBUH,
OIM3BKUX 0 XiMiuHOI OyIOBH 1 Xapak-
Tepy 010JIOTIYHOT /il Ha JIFONHY;

TJIK,, TJIK,, ..., I JIK, — TpaHu4HO

¢ c, :
JIOIIyCTUM1 KOHLIEHTpAIli].

+ +...+
IJK,  IJIK,

= 3
IJK,’ (13)

Tabnuys 19

CkJ1a ra3o0yTBOpeHHX cyMilneil B BUKHAAX, %o, 3i CBepAJIOBHH, 00ypeHnX
TepMOOypaMu pi3HUX TUNIB

I'a3oBi cymimi
Tum Tepmodypa 0, CcO, CcO NO, aJIbJeriqu
Ha xepocrHOBO-KHCHEBIH Cy-
Mili 3 BOAHUM OXOJIOKEHHAM
nansauka (CbO-1, CBO-2) | 1,5-20,9 | 0,7-47,6 | 1-46,9 0,021-0,29{0,0089-0,132
Ha xepocuHOBO-TIOBITpsIHIH
CyMiIll 3 BOJHUM OXOJIOKEH-
HsM nanbHuKa (CBO-4) 15,9-18,1| 1,4-2,5 |0,4-5,80,007-0,15/0,0021-0,132
Ha xepocuHOBO-TIOBITpsIHI I
CyMIIIi 3 MOBITPSHUM OXOJIO-
JOKEHHSM MaJdbHUKA (pyYHHUH
tepmobyp Th) 2-6,7 4-8,9 10,03-4 10,04-0,115]0,0023-0,095
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Tabnuys 20

I'azoBuaiyienHs npu BUOYX0BHX po0oTax Ha Kap’epax

IIuToma Bousoricrs Cxknana mkini. rasis,
Tun BP Pyau, nopoan BHUTpaTa L % J/Kr
BP, kr/m’ TTOpUL, 7o e oro] CO NO+NO,
I'pammo- | MarueruroBi pewosunu | 0,66-0,75 2,3-3 32 15,5 2,54
Hit, 79/21 Tex , 2,5 34,6 13 3,33
MarHeTuToBi i oy
OKUCJICHI POTOBUKHU 0,6 2,8-3,5 34,8 | 12,2 3,48
Hexonnuiitai pedoBu-
HH 1 CIIAHIl 0,6 2-3,8 55,7 | 10,2 7
Crnanmi
I'pammowniT| MaraeruToBi porosuku | 05-0,57 2,7 59,4 9.4 7,7
50/50 | HexonauiiiiHi i Marue- 0,66 4,5 51,5 | 33,2 2,82
THUTOB1 POTOBUKHU 0,6 2,4-3 52,4 | 30,8 3,34
I'panyno- | MarHeTHTOBI pOTOBHKH
TOI Tex 0,77-0,8 2,9-3,3 83,1 | 70,2 2,02
-/1-11-11-11 0,7 2,2-2.8 84,4 | 654 2,91
Hexonauitiigi i Marae- 0,66 2,7-4,1 74,3 | 57,8 2,34
THUTOB1 POTOBUKHU 0,6 2.5 72,8 | 52,2 3,19
Tabauysa 21

CxJ1ax WKiVIMBUX ra3is, M0 3aJINIIMINCH Y HMiAipBaHiii mopoai

IIuToma KinbkicTs rasis y mini-
. putTpara |BoJioricts| pBaHiii ripebkiii maci,
Tun BP Pyau i mopoau BII”, nopi, % 1/Kr
Kr/m’ Beworo| CO |[INO+NO,
I'pammonit | Crnanni amdibosnosi 3 0,82 1-1,3 485 | 4,81 0,007
79/21 KBapIIOBUM IPOLIAPKOM
HexonauiiitHi porosu-
KH, CIIaHIIl 0,7 1,8-23 4.8 39 0,23
OKUCJICHI MarHETUTOBI
POTOBUKH 0,7 2,5-3 11,5 | 10,6 0,14
He oxucneni maraeTu-
TOBI POTOBUKH 0,7 2,4-47 5,4 4,6 0,12
Irnanit CraHIii ByrJIMCTO-
CEPHUITUTOBI 0,87 0,5-1 426 | 4,24 | 0,003
Cywminr: irga- | Cnanui am¢pi6oosi 3
HIT (3/4) rpa- | KBapLOBUMH NpoLIap-
MMOHIT 79/21 KaMH 0,82 1-1,3 5,09 | 495 | 0,021
(1/4)
AxBaronn | Marnerutosi poroBuku | 0,71 2-2,8 3,34 3 0,053
AwmiagHo- | [I>kecmamiTe, TEMaTHTO-
CeNTpOBa |MapTUTOBI i MATHETUTO-
CyMIII Bi POTOBHKHU 0,75 2,6-4,5 15,05 15 0,008
Tex 0,8 2,1-3,7 13 12,7 0,05
MarsHeTuToBi i HeKOH-
JUIIAHI POTOBUKU 0,75 4 38,5 | 36,5 0,3
I'pammoniT | HekonaumiiiHi poroBu-
50/50 KH, CJIaHII 0,75 4-5,5 21,2 20 0,2
OKHUCIEH] MarHETUTOBI
POTOBHUKH 0,7 1,5-3 443 | 42,3 0,4
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MMutoma KinbkicTs rasis y mimi-
. BuTpara |BoJsioricts| pBaHiil ripcekii maci,
Tun BP Pynm i mopoan BP, nopi, % /KT
Kr/m> Beworo| CO |[NO+NO,
He oxucrieni MaraeTu-
TOB1 POTOBHKHU 0,7 4,7-6,4 10 8,9 0,17
CenikaTHO-MarHeTUTOBI
POTOBHKH, CJIAHII 0,8 3,2-7,1 27,1 | 27,1 0,004
Cywmimt: rpa- | Hexonguuiiiai 1 marae- | 0,66 6,2-8,6 27,5 | 27,3 0,03
HyJoron (2/3) THUTOBI PEYOBHHU 0,6 2,5-4,2 41 40,5 0,08
rpaMoHiT |MarHeTuToBi peUOBHHU 0,7 2-3 50,8 | 50,5 0,05
79/32 (1/3) -//-1/-11- 0,72 2,6-3,6 49,5 | 49,2 0,04
I'panynoton -//-1/-11- 0,71 4,2-49 42 42 0,01
JxecnaniTi, reMaTUTO- 0,7 3,6-4,3 36,1 | 36,1 0,013
MapTHUTOBI i MAarHETUTO-
Bi POTOBUKH
-//-1/-1/- 0,72 2,2-3,9 39,2 39,2 0,009
* V nepepaxyuxy na ymosnuii gy2neyb.
Tabauys 22

InTeHCHMBHIiCTHL BUAITeHHS B aTMOCc(epy Kap’epiB oTpYHHUX ra3iB Ta napy
BiJ pauo0voro 04/1aJHaAHHS

. . 00’emua goJs1, %
Oobaagnanns i IaTeHCHBHICTD
TpaHcnopTHi Ma- | Mapka ra3oBui- _ : .
IHHA JeHHs1, M/c Olrc;gﬂlgy )1:;:;;21 Adbaerign
CTaHOK BOTHEBOTO CTO- 0,8 1-16,9 0,0043 0,0089-
Oypinas 3 kucHesuM | 160/120 0,132
OKHCJIFOBAYEM Iajlb-
HOTO
Cranok BorHeBoro |CbTM-20 0,8 0,4-9 0,0014- 0,0021-
OypiHHS 3 IOBITpSI- 0,0035 0,132
HUM OKHCITIOBaYeM
MajgbHOTO
TemmoBo3 TE-3 6,5 0,0013- 0,00043- 0,0022-
0,006 0,018 0,012
ABtocamockumu | Kpa3-256 0,34 0,33-0,584 10,008-0,069| 0,00134-
0,042
benA3- 0,66 0,012-1,32 | 0,006-0,96 [0,0019-0,05
540
BenA3- 0,88 0,05-0,2 | 0,094-0,31 | 0,00024-
548 0,001
BenA3- 1,25 0,104-0,39 {0,0003-0,42| 0,0048-
549 0,0164
Bynbnosepu T-180 0,33 0,0221- 10,0013-0,62| 0,00024-
0,136 0,046
JET-250 0,53 0,036-0,057( 0,0004- 0,00024-
0,011 0,042
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Tabnuys 23
3asexHicTh iIHTEHCHBHOCTI ra30BH/IiJIeHHS Bil HOTYKHOCTI ABUT'YHIB aBTO-
CaMOCKH/IIiB
A MoTy:xHicTH ABU- I"'a3zoBuaineHHs, I/c
BTOCAMOCKHUIN v
ryHa, KBr OKCHJI BYIJIE€LIO TIOKCH] a30Ty
benA3-540 265 0,7 1,352
BenA3-546 368 0,972 1,877
BenA3-549 772,8 2,04 3,941
benA3-7519 956,8 2,526 4,88
BbenA3-7521 1692,8 4,469 8,633
Tabnuys 24

Cknan (1o 00’eMy) OCHOBHMX KOMIIOHEHTIB BUXJIONTHUX Ira3iB IBUTYHIB

$5IM3-240, aBrocamockuiB beaA3-540A

KoMnoHeHTH BUXJIONHHX Ta3iB

IIpu nipiiomi 3 Ba-

IIpu cnyckaHnHi B

HTa)KeM Kap’ep

Oxkcup Byraemnto, % 0,064 0,0048
Oxkcun azoty, % 0,05 0,01
ByrneBonens (B nepepaxynky Ha CH,), % 0,6 1,7
Hioxcun Byraeno, % 5,1 1,5

Kucens, % 10-12 10 20
Axponeinu, mr/m’ 20 48

dopmabaeriz, mr/m° 4 8

8. BusHaueHHd 3arajJbHOI iHTeH-
CHBHOCTI NMIJIO T30 YTBOPEHHSI
B aTMoc(epi kap’epy

3aranbHy ~ 1HTEHCHUBHICTb  IHJIO
YTBOpPEHHS B aTMocdepi Kap’epy 4u po-
3pizy (T/c) MOXHa BU3HAYUTH 3a (op-
MYJIOIO!

G= qu + Zq/[ +
D+ D

Jie, ¢r — IHTCHCHBHICTH BHILICHHS
LIKiAJTUBUX PEYOBHH i3 BHYTPIIIHBOTO
TOYKOBOTO JDKEpea;

¢ j;— T€ X, 13 JIIHIHHOTO BHYTPIIII-
HBOTO JDKEpea;

g pp — T€ K, i3 BHYTPILIIHBOTO PiB-
HOMIPHO PO3IOJIIJICHOTO JKEpeia;

q wn — IHTEGHCUBHICTD HAJXOJ/KEHHS
IIK{[UIMBUX PEYOBHH BiJl 30BHIIIHBOTO
JoKepena.

JIis momiOHUX TOYKOBUX JIKEPEIT iH-
TEHCUBHICTh BUJJICHHS IIKIJUIUBUX pe-

: (14)

YOBHH 3aJIEKHTH BiJl OJTHOYACHOI pobo-
TH 00JIaJIHAHHS 1 MOXKE PO3PAaXOBYBATH-

cs 3a POpMYIIOIO:

Dy =D kg, i=12,...n, (15)

JIe, 71; — YUCJIO OJHOTHITOBHUX JIKE-

per;

k; — xoe(iLieHT 0AHOYACHOI POOOTH
JDKEPEeN KOYKHOTO THITY SIK BIIHOIICHHS
YHclia MPAMIoYUX MEXaHI3MiB 10 3a-

raJibHOTO iX qucia,

q; — THTCHCUBHICTb BUAUICHHS IIIKiJI-
JIUBUX PEYOBUH (MIy ab0 TOKCHYHHX
mapiB Ta Ta3iB) OAMHHYHHM DKEPEIOM

KOXHOTI'0 TUITY.

9. BuznauyeHH# 3arajbHOI NOTYy-
JKHOCTI J7KepeJ1 HIKIATHBHX Cy-

Minrei

3arajibHa TOTYXXHICTh BHYTPIIIHIX
JDKepen IIKIIJIMBUX PEYOBHH (MI/C) BH-
3HA4a€eThCSA 32 (HOPMYIIOH0:
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G,=>G,+

+Z Gmw + Z Gpp

Aae, G3a2.’ Gﬂil-t,, Gmou. — CyMapHa iH-
TCHCHBHICTh BUIIJICHHS OJHONMEHHHUX
rasiB 4 MWy, PO3TAIlOBAaHUX Y 30HI
peUMpKyJIALii BiJNOBIHO JiHIHHUMY,
TOYKOBUMH 1  pIBHOPO3MOIIICHUMHU
JOKepeliaMu, Mr/c;

i=1,2,3,...n

[Ipu poMy cymapHa iHTEHCHBHICTh
BHJIUICHHS! OJTHOWMEHHHX Ta3iB UM MUY
KOXHOT TPYITH IHX JKEPEJT CTAHOBUTh:

> G=nkq,+
11 m_ > (17)
+nk)'q, +..+nkq,
Iie 1y, Ny,..., N, — YUCIIO JPKEPEI BiJI-
MOBITHOTO THITY;
q1, 42, ..., ¢n — ITHTCHCUBHICTh BHIIi-

JICHHS! TIKIJUTUBUX CyMINICH HKepeIoM
OJTHOTO THILY, MI/C;

» (16)

ké,ko11 yeees kol7 — KoedirieaTn oj-
HOYACHOI POOOTH JKEpeIT TaHOTO THITY.

Koedimienr omHOpa3zoBoi poboTH
JUIS CTalliOHAPHUX Ta HECTAI[iOHApHHUX
JOKepell, 0 MaloTh MOCTIHHY 1HTEHCH-
BHICTh, PO3PaxOBYIOTHCSA BiJMOBIIHO
3aJIEIKHOCTI:

ko=ny/n,, (18)

ae, My, N, — KUIbKICTh MAaIlIMH, IIpa-
[IOI0YHX a00 PO3TAIIOBAHUX Yy PEIHp-
KYJISIIIMHIA 30H1 BiIMOBIIHO.

Koeoimient ogrouacHoi podboTH ams
JUKEpe THTCHCUBHICTh SIKMX 3MIHIOETh-
Csl B 3QJIEXKHOCTI Bifl pexxumy podotw,
BH3HAYAECTHCH:

ko =1=n,(q,=q,)/ q,n.(19)

JIe, 71 — 3arajibHe YHMCIIO OJHOTHITHUX
MaIllMH, 10 TPAIIOTh B 30HI pelup-
KYJISIIii Ha XOJIOCTOMY XOJY;

qo, ¢ — ITHTCHCUBHICTh BHIIICHHS
IIKIJTUBUX PEYOBUH BiJIMOBIAHO JI0 TIO-

BHOTO HaBAaHTAXCHHS 1 Ha XOJOCTOMY
X0]1y, Mr/C.

bamanc okpeMux MIKiAJIMBHX pPeEdo-
BHH (Ta3zy, MWIYy), OO0 HAIXOAATh 0e3-
MOCEPEIHF0 B PEHUPKYILILIIHHY 30HY
BiJl 30BHIIIHIX JUKEPEI, PO3PAXOBYEThCA
3a popmyiioro:

G, => mG,+

+> mGl+Y mG,’
ne, G/'Y H ;’ GT.&

BHJIUICHHS OJTHOMMEHHHMX Ta31B Yl Iy
BIINOBiAHO JHHIMHUMHA 1 TOYKOBUMHU
JOKepellaMH, 10 BHUPOOJSIOTH CyMilli
Ha TIOBEPXHI 3eMJIi, a TAKOK TOUKOBUMH
JOKepellaMu, pO3TalllOBAaHUMH Ha JEsKii
BHICOTI HaJ IOBEPXHEIO 3E€MITi, MI/C;

my, my m3z — 0e3po3MipHi Koedirie-
HTH, IO BPaxOBYIOTh BIIICOTOK 3aHOCY
HIKIJJTHBAX PEUOBHH Y PELHUPKYIALIHHY
30HY Bij BIAMOBITHHUX JpKepen (Hampu-
knan, g I'MK  «IledyeHranikeiby
m;=0.6/0.7;, my=0.5/0.6; m3=0.3/0.4).

CymapHa 1HTEHCUBHICTh OJHOTHIIO-
BHX Ta3iB YU MHIY, 110 HAIXOAATH Yy
PEUUPKYJIALIAHY 30HY Bill KOKHOT Tpy-
MMM BiJMOBITHUX JDKEPEN, BU3HAYAETHCS
3a popmyiioro:

S G = ikl +
+nkin"q, +n'kq,

0
! ! n
ne, ny,n,,..,n" ¢, — YECIO OIHO-

(20)

— IHTEHCHUBHICTH

€2y

THUTIOBHX 30BHIIIHIX JKEPET;

n

m'.m",...,m" — cepemni koedimie-
HTH 3aHOCY IIKi[UIMBUX PEYOBUH Bif
OHOTHITOBHX JDKEPE, M0 PO3rJIsija-
FOTBCS.

3araqpHUR OallaHC MIKIIJIUBUX pe-
YOBHH, III0 TMOCTYMAKTh Y PELHUPKYJIA-
iHY 30HY Kap’€py BiJl BHYTPIIIHIX i
30BHIIIHIX JUKEPE CTAHOBUTH:

G302. = Gaa . + G,

3a2.

(22)

2
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ITpu MWBHIKOCTAX MOBITPSHUX MOTO- q r/m
KiB, IO TMEPEBUIIYIOTh KPUTHYHI 3a oo
CIIPOMOIKHICTIO 3[[yBaTH IHJI 3 POOOYHX 75
HIOBEPXOHB, y (OpMyJi HEOOXiZHO mO- 2
JIaTH; 0o =1
0,4 055 06 07 08 09 q kr/m

q=okF, (23)
e, @ — CepelHBO3BAXKCHA 3a INIO-
mel0 Kap’epa MNHTOMA 3IyBa€EMICTB,
Mr/cM%; 110 BU3HAYAETHCS 32 rpadikom
3aJIeKHO BiJl IIBUAKOCTI IOBITPSHOTO
MOTOKY:
F —  cymapha mioma pobodux mo-
BEPXOHb, M.

[Tpu mporHo3yBaHHi 3arajbHOro Oa-
JaHCY  IUKI[UIMBUX  PEUYOBHH Y
Kap’€pHOMY TPOCTOPi HEOOXiJHO Bpa-
XOByBaTH BHOYXoBi pobotu. KinbKicTh
nwty (Mr), mo moctynae B atmocdepy
Kap’epa npu BHOYXOBHX poOOTax, BU-
3HAYAETHCS 110 3AJICKHOCTI:

p=g,V,/10°, (23)

ne, Vs — 00’em 010Ky 110 migpuBa-
€ThCH, M3;

g, — TIUTOME TIHJIOYTBOPEHHS, T/M>,
3HAYCHHS g, MO’KHA BH3HAYHTH IO Tpa-

¢iky.

® /(M)
40 /
30

20

10

0

e 4 6 8 Umwmic
Puc. 11 — 3anexcnicms numomozo 30y68anis
nuIy @ 8i0 WeUOKoCmi NOGIMpPaHO20
NOMOKY U.

Puc. 12 — 3anesxcnicme xinokocmi ymeopenozo
nio uac ubyxy nuny gn 8io RUMoMo20 8umpa-
yenusi BP

IIpu pOMy KiJIBKiCTH YMOBHOTO OK-
cuny Byrnemto (COyy0 =CO+6,5 NO,),
0 HAJIXOJWUTh B aTMmocdepy Kap’epa
iJ] 4ac BUOYXOBHUX pOOIT, MOXHa PO3-
paxyBaTHu Tak:

P, = gTAPlO*3 ,

ne, gr — razoBuaineHHs BP, n/kr;

s ymoB ' MK «IledeHraHikeb
2r=50 n/ke;

A — xinbkicts BP, mo migpuBaeThes,
KT;

p — LIUIBHICTB Ta30BO1 CyMilli, Kr/™m’

24)

10. KonuenTpaunis mxigJimBux
pe4oBHH B aTMOc(epi
Kap’€PHOro npocTopy

G — saranpHuil GamaHc MIKiLIH-

BUX PEYOBHH, 10 HAMINIUINA 0 PeLUp-
KYJISIIHOT 30HM Kap’epa Bij 30BHIII-
HIX 1 BHYTPIIIHIX JUKEpEI, Mr/c;

X,Cp — CEpeIHE 3HAYCHHS a0CIUC
TOYOK 3yCTpidi 30BHIMHLOI MEXIi MOTO-
Ky 3 MIJABITPSHUM OOpTOM abo JHOM
Kap’epa AJsl psIy XapaKTepUCTUK HOro
npodiniB, MO CHIBIAAAIOTH 3 HAIPaB-
JIEHHSIM BITPY, M (pHc. 7);

Up — po3paxyHKOBa HIBHIKICTb BiT-
Py Ha BepxHiil OpoBIi miaBITpEHOTO 00-
TPy Kap’epa, M/c;

L; — MOBXWHA 30HH PEIUPKYJIALIi B
HAMpPSIMKY, T[EPICHANKYISIPHOMY Ha-
MPSIMKY BITPY, M;

C'y) — hoHOBA KOHIICHTpAITif, MF/M3;

G 'y, — OaNaHC TIKIJUIMBUX PEYO-
BHH, IO NOCTYHAIOTh Y PEHUPKYIISIIIH-
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Hy 30HY Kap’epa BiJl 30BHIIHIX Ke-
pen, mr/c;

Xeep cepeqHe 3HauYeHHsS alcIucC
MEXI, TII0 PO3MOIUIAIOTH 30HU TPSMOTO

1 3BOPOTHBOTO TIOTOKIB, JUTSI PSIy Xapa-
KTepHHX Mpo(iiiB Kap’epa, criiBmaaaio-
YHX 3 HAPSIMKOM BiTpY, M (puc.8);

Tabauys 25

Po3paxyHKkoBi 3aJ1e5KHOCTI VI KOHIEeHTpaNii IKiVINBUX PeYOBHMH B
Kap’epax B 32JIe5KHOCTI BiJl cXeMHU NPOBITPIOBAHHA i Miclisi BUBHAYEHHS 3a-

OpyIHeHHSs
Cxema npoBiT- | Micie Bu3Ha4yeHHs1 3a0pyaHeHHsi | Po3paxynkoi ¢popmy.iu st
PIOBaHHS aTmMocgepu BU3HAYEeHHS IIKi/UIMBUX pe-
Kap’epa YOBHH, MT/M
Pemupkymsimiiina a) y 30HI PeIUPKYIIALIi 33.3G" ,
— . 3a2. + C
xcpUpL, '
0) 3a 1 Mexxamu 15G"
C — 3ae. + C”
x.cp.UpL,
Permupkymsamnitino- a) y 30HI PeIUPKYILALIi 33.3G'
IPSIMOTOYHA p=—" " " —+C,
x,cp.UpL,
0) 3a i Mmexxamu 15G
— 3ae. + C(;
(xep+ x)UpL,
[IpssmoToUHO- a) y 30HI PeIUPKYIIALIi 33.3G"
peuupKyJIsiiHa p = e
x,cp.UpL,
0) 3a ii Mexamu 15G”
— 3az2. + C(/)
x,cp.UpL,
[MpssmoTowyna | Y kap’epi npu po3TairyBaHHi 30B- 10G
HIITHBOTO YU BHYTPIIIHBOTO JiHIN- o= =T
HOTO JpKepesa 01yt OpOBKH MMifBIT- x'UpLH
psiHOTO OOPTY Kap’epa

X — BiACTaHB BiJl MEXI B HANpPsIMKY
PYXy BITPY JO TOYKH, B sKiii BU3HAYa-
€TBCSl KOHILICHTPALlis MIKIIUIMBUX PEUO-
BUH, M (puc.9);

G"=G, +G,; (25)

ne Gy — GamaHc HaIXOMKEHHS IIKi-

JUBUX PEYOBMH BiJ| BHYTPINIHIX JKe-

pen, po3TaloBaHUX Ha JUISHIN TiABIT-

peHoro 6OpTy, IO TPOBITPIOETHCS IO
MPSIMOTOYHOMY PEXKHUMY, MI/C;

3az

Xjcep. — CEPETHE 3HAUEHHs a0OCLUCH
MEXI1 PO3JITY 30H MPSMOTO 1 3BOPOTHO-
ro MOTOKIB, M; (puc. 9)

x'— abciuca HIDKHBOI OPOBKH ITi/IBi-
TpeHoro 0OpTy Kap’epa MpH MPSMOTOU-
Hii cxemi B mpodini, MO NPOXOIUTH
Yyepe3 Horo rmbOKy 4acTHHY i CHiBIa-
JIa€ 3 HAIPSIMKOM BITpY, M; (pHC. 6)

Gy; — IHTEHCUBHICTh BUIIIEHHSA OII-
HOMMEHHUX Ta3iB 4d OWIy JiHIHHUM
JDKEPENIoM, IO PO3TAIIOBAHE y BEPXHIH
OpoBIIl MiIBITpEeHOro OOpPTY Kap’epa,
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MIPH MPSAMOTOYHIN CXeMi MPOBITPIOBAH-
Hs, MI/C;

Uvep. — cEpENHA MIBUJIKICTD TOBITPSI-
HOTO TIOTOKY, C()OPMOBAHOTO PYXOM B
30HI PEIHPKYILILIl HpU MPSIMOTOYHO-
PEeLMpPKYIALiHINA cxemi, M/c;

Ly — NOBXWHA JTIHIHHOTO JHKEpena,
M. [Ipu upomy:

U, = 0,725qu/1.57 -, , (26)

ne, ¢, — 0e3po3mipHuil mapamerp,
110 BU3HAYAE TOBIIMHY IIAPy MPSMOTO-
YHOT'O MOTOKY IMOBITPSA Ha MiIBITPSIHO-
My OOpTYy Kap’epa;

q — 0e3po3MipHa BeITM4MHa, 10 BU-
3HAYAETHCS:

@ =5.85Vul/x", (27)

ne, x', Yu — BignosigHo abcimca i
OpAMHATA TOYKHA B KOOpAMHATAX 3 MO-
gaTtkoM y Touti O, m:

Yu-0,27x"-h’, (28)

Jie h' — BUCOTa MaKCHMAaJbHOT 1edo-
pMauii BHYTpIIIHBOI MEKi MOTPaHUYHO-
ro mapy, 10 YTBOPIOE 30HY PEIHUPKY-
JIALT:

h'=0,13% 1cep, (29)

3 BHKOPUCTAHHSIM 3aJCKHOCTI g
BU3HAUAIOTh 3arajbHEe 3a0pyTHCHHS
atMoctepu kap’epa. OpepkaHi 3Ha-
YEHHS KOHIECHTpaliif IMOpiBHIOIOTH 3
TPaHUYHO JOMYCTHMUMH HOPMaMH i, 3a
HEOOXIHOCTI, 3HIHCHIOIOTE KOMIUIEKC
BIJIOBIAHUX 3aXO0/1B.

11. Po3paxyHok i mooyaoBa 30H1
BILUIMBY BUKH/IB i3 Kap’epiB Ha
AOBKLILISA

OmHUM 13 TOMHPEHHUX 3aXOJIB TPU
OyIIBHHUIITBI TIPOMKCIIOBUX 1 JKUTJIOBHX
00’€KTIB y 30HI JiSTBHOCTI Kap’epy € 00-
JIK PO3U BITPIB, IO BiIOOPAXKYE YACTOTY
TOBTOPCHHS BITPIB PI3HUX HANPSIMKIB.
AJte 9acTo Hporo OyBae HEOCTATHBO IS
OIL[IHKM HANpPsIMKIB PO3MOBCIOKEHHS 1

KOHIICHTpAIlil TPOMHUCIOBHUX  BHUKHIIB,
OCKLUIbKY 3HAYHUI BIUTMB HAa KOHIICHTpA-
IO IIKi/UTMBUX PEYOBHH B Iy Ia30BOI
xMapu abo ¢akeli MOTOKY BIUIMBAE IIBU-
JIKICTh BITPY 1 TYpOYJICHTHICTh aTMoche-
pu. BiamnosigHO 10 11Or0 Kap’€pHUH po-
CTip ieHTU(IKY€EThCS SK JIHIHHE Kepe-
JI0, aKyMyJIbOBaHe MO JIOBIIKA abo Kopo-
THINA HOro OCi  BiJIOBITHO JOMIHYHOUYNM
HanpsiMKaM BiTpy. s NpOMDKHMX Ha-
TPSIMKIB [PKEPEIIO TIPOSKTYETHCS Ha IOBTY
BICh, CIIPSIMOBAHY 10 HOPMAJTi IO HAIPaB-
JICHHS BITPY. JIs1 OLIIHKY BIUIMBY BUKHIIB
MIPUIHSATO BIINOBITHAN MTapameTp:

m
K = Z Cx p i
i=1

ne, C, — KOHIICHTpAIIiS IIKIJTHBHX
CyMillle# 1o Bici (akena Ha BIJACTaHI X
MIPY BU3HAUEHIH MIBUIKOCTI 1 HALIPSIMKY
BITPY, I/M’;

p — BIpOriaHicTh a00 YacToTa Io-
BTOPCHHS BITPY BU3HAYCHOI LIBHKOCTI
Ta MIBUIKOCTI MO JAHOMY HAIPSIMKY.
Po3paxyHOK BenmeTbcs MO pi3HUX Ha-
MpsIMKax, 3a pe3ylbTaTaMU SIKMX CKJa-
JIAl0Th TUIAH PUIIETIION 10 Kap’epa 30HH
i30umiHIIMH IepumeTpa K.

KoHnenTtpariist cyminreid Ha pi3HHX
BIZICTAHSIX BiJl KOHTYpY Kap’epa sK Jii-
HIHHOTO JpKepesia MoXke OyTH BH3Haue-
Ha 3a (hopmynoro CeTToHa:

2
C = —KOM e"’ziﬁ

X b

€2))
u

Jie TITOMa KOHIICHTpALlisl JTOPiBHIOE
KOHIICHTpaIlii MIKIJUIMBUX PEYOBUH Bij
JoKepena 3a0pyaHeHHs 1T/c 3a MIBUIKO-
CTi BITpY, piBHOI 1 M/c;

(30)

2000
K, = . (32
 2-n B h’
3 c’x*"
¢ — Koe(illieHT pO3CilOBaHHSA

(¢=0,05 npu n=0),
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n — Koe(IIieHT, 10 3aJCKUTh Bij y2
TEMIEepaTypHOrO TrpajJlieHTa CTaHy art- e—— (33)
CcC X

MocdepH, MOPCTKOCTI MOBEPXHi 1 OMU-
BaeTbea (n=0 3a ycepemHEHUX METeo-
POJIOTIYHHUX YMOB);

X — BiJICTaHb YNPOJOBXK PO3paxyH-
KOBOTO HAaIPSIMKY BITPY BiJI JpKepena Jio
JiHIT, MePIeHIUKYIAPHOT HANPSAMKY Bi-
TPy 1 Tidl, IO MPOXOJIUTH Yepe3 TOUKY
BU3HAUCHHS KOHICHTPALT CyMillIeH, M;

h — yMOBHa BHCOTa BUKHUIY JIiHIH-
HOTO JKepena, M;

M — iHTeHCHBHICTE 1 M JOBXKHHHU
JoKepena, r/c;

U — PO3paxyHKOBa IIBUJKICTH BiT-
py, M/c;

y2 — BiCTaHb MO HOpMAJi Bix po3-
PaxXyHKOBOI TOYKH JO MPSIMOi, IO MpO-
XOAMTH Yepe3 LEHTP JNiHIHHOTO JKepe-
Ja IepICHANKYISIPHO HAIPSIMKY BiTpa.

3a popmyoro:

PO3PaxoOBYIOTh 3HUKEHHS KOHIICHT-
pauii mo mupuHi (mpu #=0 BOHA NOPiB-
2

HIOE: € — ——). (33)
c'x

Ha pucysnky 13 HaBeneHO MpHKIajg

BUKOPUCTAaHHA Ii€1 METOAMKH JUIS

Kap’epa, Jie pO3paxyHOK KOHIICHTparii
IIKIJJIMBAX PEYOBUH Yy MPOJYKTaX BU-
Oyxy 3JIIHCHIOETBCS TIO KOHIICHTpAIlii
CO, a TakoX TIOKa3aHO OYIKyBaHE pPO3-
MOJINICHHS 130J1iHIA K y NMpWIEruX 10
Kap’epa 30Hax. XapakTep po3NOAiICHHS
K BigMiHHHH BiJ pO3H BIiTpPIB 1 CBIAYUTH
PO CYTTEBUMH BIUIMB HA PIUYHHUI pO3MO-
JUJ KOHIICHTpAIlii MIKiJUIMBUX PEYOBHH
HE TUTBKM IEPETBOPIOIOYMX HANpPSIMKiB
BITpY, alie 1 HOro MIBHUAKOCTI Ta GOpMH
KOHTYpY Camoro kKap’epa.

I
< 2
N /
\ /
N\, 2
% \\/
S '
T TN,
N
g < 0:690\ 300
- e -7 TN 0 Y

Cx

IIn

Puc. 13 — [30ninii konyenmpayii CO 6 30Hi Kap 'epy. wimpux nyHKmMupHa JiHis — po3a 8impie;
WMpUXo8a — KOHMYpP Kap €pa.

BucHoBKkH

HaBenena Meroquka gae 3MoOry mpu
PO3paxyHKy BHKHIIB 3a0pyIHIOBAJIb-
HUX PEYOBMH B arMocdepHe HOBITPs
mix yac BUAOOYBaHHS KOPHUCHHX KOIa-
JIUH BIJJKPUTHUM CITIOCOOOM BPaxoBYBaTH
METEOpOJIOTiYHI YMOBH KOHKPETHOTO
Kap’epy Ta iX BIUIMB Ha YTBOPECHHS Ta
BUKHZ 3a0pyIHIOBAJbHUX PEYOBHH.

BpaxoByroun, 1m0  METEOpPOJIOTiYHI
YMOBHU B Kap’€pi CYyTTEBO BiAPI3HAIOTH-
Csl BiJl METEOPOJIOTIYHUX YMOB TPUIICT-
7ol TepuTopii, sIKi Ha CHOTOJIHI BPaxo-
BYIOTBCSl TIPU aHAJOTIYHHX PO3pPaxyH-
Kax, ISl MCTOAMKAa MOXKE JIO3BOJHMTH
MMPOBOJIUTH OUTBII TOYHY OIIHKY BIUIH-
BY BIIKPHUTHX TIpHHUYHX PO3POOOK Ha
CTaH aTMOC()EPHOrO MOBITPS MPHIIET-
JIUX TEPUTOPIH.
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SUSTAINABLE INNOVATIVE
ENVIRONMENTAL DEVELOPMENT OF
TOURISM INDUSTRY

Y. Shvets
Taurian National University named after V.I. Vernadsky
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The article reviews the main approaches and trends of sustainable tourism development.
Analysis and continuous monitoring of factors influencing the functioning and development of
innovative tourism industry contributes to the fact that the increasing complexity of control ob-
jects, their relationships and interactions with the objects of the environment are not deterrent,
since the presence in the relevant parts of the control mechanism can solve problems that arise.
The systemic nature of the elements of the productive forces in the field of tourism involves the
solution of existing problems through the use of the individual components of the mechanism of
control of its organization as part of the target groups. Keywords. tourism, tourism industry, sus-
tainable development.

Craumii inHoBaniiinuii exoJioriunmii po3Butok cepu typusmy. FO.1O. lseus. Posrmus-
HYTO OCHOBHI ITiIXOAM 1 TEHJEHIIIH CTAIOro0 po3BUTKY cepH Typusmy. AHali3 i HOCTiHHMIT MO-
HITOPHHT (haKTOpiB, 10 BIUIMBAIOTH Ha (DYHKLIOHYBaHHS Ta iHHOBALIMHUHA PO3BHTOK chepH Ty-
pu3My, cipusie TOMY, 10 YCKJIaAHEHHS 00'€KTiB yHpaBIiHHA, X 3B'I3KYy 1 B3aeMoii 3 00'eKTaMu
30BHILIIHBOTO CEPE/IOBHIIA HE BHABIIOTHCS (PAKTOpaMM CTPHMYBAHHS, OCKIIBKM HAsBHICTH Y
CKJIaJIi MEXaHi3My YNpaBJIiHHS BiAMOBIIHHUX JIAHOK JO3BOJISIE BUPIIIYBATH MPOOJIEMH, 1[0 BUHH-
karoTh. CHCTEMHHUI XapakTep BUKOPUCTAHHS €IEMEHTIB MPOIYKTUBHHUX CHJI y TYpUCTHUHIH cdepi
nepenbayae po3B’s3aHHs iICHYIOUMX NPOOJIEM Ha OCHOBI BUKOPHUCTAHHS OKPEMHX CKIJIAJIOBUX Me-
XaHi3My YNpaBJiHHA il OpraHi3aili€ro B CKIali HTBOBHX Ipyml. Kniouosi crosa: Typusm, chepa
TypU3MYy, CTAIUN PO3BUTOK.

YcroiiunBoe HHHOBALIMOHHOE eKoJIorHyeckoe pa3sutHe cdepbl Typusma. 10.JO.I1Isen. Pac-
CMOTPEHBI OCHOBHBIE MOJIXO/IbI M TCH/ICHIINH YCTOHYMBOTO pa3BUTHs Chepbl Typu3Ma. AHAIN3 U ITOCTO-
SIHHBIM MOHHUTOPHHT (haKTOPOB, BO3ICHCTBYIOMINX Ha (D)yHKIMOHUPOBAHNE ¥ HMHHOBAIMOHHOE PA3BUTHE
cdepsl Typu3Ma, CIIOCOOCTBYET TOMY, YTO YCIOKHEHHE OOBEKTOB YIPABJICHHS, UX CBSI3U U B3aUMOCH-
CTBH ¢ 00BEKTaMH BHEIIHEH CpelIbl He CTAHOBATCS (PaKTOpaMyl CIepKUBAHMS, IOCKOJIBKY HAJIMUKE B
COCTaBE MEXAHHM3Ma YINIPABIICHHSI COOTBETCTBYIONINX 3BEHBEB MO3BOIISIET PEIIATh BOHHKAIONIHE PO-
Gmembl. CHCTEMHBIII XapaKTep HCIONb30BAHUS IIEMEHTOB MPONU3BOAUTENBHBIX CHII B TYPHUCTHUECKOM
cepe npepronaracT pelleHUE CyLIECTBYIOLIUMX IPOOJIEM Ha OCHOBE HCIONB30BAHUS OTZACIBHBIX CO-
CTaBILTIONIMX MEXaHW3Ma yNPaBIICHUS €e OpraHM3aliel B COCTaBe LETEBBIX Ipymil. Kiouesble crosa:
Typu3M, cepa Typu3Ma, yCTOHIMBOE pa3BUTHE.

The development of socio-economic tions for the development of tourism. Sci-
systems also led to changes in the condi- entific, technical and socio-economic de-
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velopment has led to the spread of tour-
ism. Therefore, in areas frequented by
tourists massively, there were serious
problems in the field of ecology, culture
and social development. Uncontrolled
growth of tourism due to the desire to
make a profit quickly often results in nega-
tive environmental consequences. Tour-
ism is influenced by many factors, the role
of which in different periods may vary in
strength as well as the duration and direc-
tion of impact. Identification, control and
analysis of the use of factors of innovation
development in the field of management is
an important goal of sustainable tourism
development. The high degree of control-
lability of tourism can ensure its sustaina-
ble innovative development. To determine
the basic conditions for sustainable inno-
vative development it is important to clari-
fy the concept of sustainability, to identify
the factors and conditions for sustainable
development, as well as the ability to
manage these factors expressed in enhanc-
ing the action of positive and negative fac-
tors reducing action . Typically, the nega-
tive properties acquire those factors that
are not included in the scope of socio-
economic system. Innovative sustainable
development of tourism should be viewed
in the context of the socio- economic de-
velopment of the land by the use of the
method of system analysis. Sustainable
development issues are studied by many
scientists: Bogolyubov B.C., Sevastiyanov
S.A. [1], Blehtsin 1J. [2], Vetlugin S.Y.
[3], Los V.A. [4], Rumyantsev A.A. [5],
Tatarkin A.L [6] and others.

The purpose of article is analysis of
the main approaches and trends in sus-
tainable tourism industry development.

Environmental sustainability of tour-
ism must meet the criteria of social, cul-
tural and economic compatibility. Sustain-
able tourism is the tourism, which is in the

long run, i.e., projected on the current and
future generations can be adapted to the
specific ethnic and cultural characteristics,
to meet the demands of social justice, en-
vironmentally compatible, economically
expedient and profitable.

The development of the territory is a
complex process of changing its envi-
ronmental, economic, social, spatial,
political and spiritual spheres and their
qualitative transformations that ulti-
mately leads to changes in the human
habitat. Moreover, the development of
any territorial entity should go in the di-
rection of social progress, which is
manifested in the increase of wealth,
i.e., the totality of the objective and sub-
jective conditions of life and livelihood
of man, nature, production, society and
state. [7] At that sustainable develop-
ment involves the creation of such con-
ditions (which take into account the im-
pact of external and internal factors),
under which the system, reaching the
state of stability is not passed on in a
different state. These conditions can on-
ly be created through a variety of man-
agement practices on the part of the
world community, state, regional and
local authorities, depending on the scale
of the problems being addressed and the
competence of the governing body.

The term “sustainable development”
emerged in the early 70s of the last cen-
tury and has been used in the materials
of the UN Conference on Environment
and Development “Agenda 21” (Rio de
Janeiro, 1992). According to the accept-
ed definition of sustainable develop-
ment it is the process by which devel-
opment occurs without compromising
resources and their depletion, which
makes development possible. This is
achieved either such resources man-
agement when they can be renewed at
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the same rate with which they are used,
or slowly switching from renewable re-
sources quickly renewable. Tourism as
a separate theme was not included in
this document. However, its impact on
the preservation of the environment,
cultural and natural heritage and uniting
the efforts of various organizations in
the sustainable development was the
reason for the development and adop-
tion in 1995 by World Tourism Organi-
zation (UNWTO), the World Travel and
Tourism Council (WTTC) and the Earth
Council the document “Agenda 21 for
the travel and tourism industry”.

This document provides a definition
of sustainable tourism development [8]:
Sustainable tourism development meets
the present needs of tourists and host
regions while protecting and enhancing
opportunities for the future. Manage-
ment of all resources must be exercised
in such a way as to meet the economic,
social and aesthetic needs while main-
taining cultural integrity, essential eco-
logical processes, biological diversity
and life support systems. Products of
sustainable tourism are the products that
exist in harmony with the local envi-
ronment, society and culture in such a
way that it does good, not harm tourist
development. According to the agenda
for the twenty-first century challenges
for the travel and tourism industry, trav-
el agencies are to develop and define
actions for the development of sustaina-
ble tourism. The priority areas of activi-
ty should be the preservation and resto-
ration of the environment, waste mini-
mization, recruitment of staff, custom-
ers and the public in environmental is-
sues, consideration of economic, social
and cultural criteria and environmental
protection should be part of all man-
agement decisions, including the adding

new elements to existing programs. In
1999, at the XIII session of the WTO a
global code of ethics of tourism has
been developed and then adopted. One
of the ten articles of the code is called
“Tourism as a factor for sustainable de-
velopment”.

In 2004 World Tourism Organiza-
tion defined the concept of tourism sus-
tainable development, which provides
for:

- provision of the optimal use of en-
vironmental resources that constitute a
key element in tourism development,
supports the basic ecological processes
that help to maintain the natural herit-
age and biological diversity;

- respect for the peculiar socio-
cultural characteristics of the host
communities, while maintaining their
inherent established and traditional cul-
tural heritage and traditional practices,
and contribute to the mutual under-
standing of different cultures and toler-
ance for their perception;

- ensuring long-term economic via-
bility of the process, given their benefits
to all stakeholders that are fairly dis-
tribute them, including permanent em-
ployment and the possibility of coming
incomes and social services to host
communities to reduce poverty. [8]

Approaches to consider the concept
of sustainability of innovative develop-
ment of socio-economic systems show
many facets of this process. Manage-
ment balanced, sustainable economic
growth and social and economic system
that provides the reliability and stability
of the system are primarily connected
with its content.

Sustainable innovative development
of tourism associates with the creation
of conditions that enable to improve the
qualitative and quantitative indicators of
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the tourism industry. These conditions
should be based on the competitive ad-
vantages the tourism industry in the re-
gion, under the influence of dynamical-
ly changing market trends internal and
external factors, the adjustment of the
objectives tree in achieving the objec-
tives within acceptable limits to growth.

Tourist region economy consists of
many elements which are under a variety
of influences that have random nature and
it satisfies certain instability of the innova-
tive development model. At all levels of
the tourism industry in the planning, or-
ganization, management, forecasting of
tourism it is important to determine the na-
ture, size and time trend manifestations of
instability, which requires the definition of
sustainability criteria, limits fluctuations of
tourism opportunities to adapt to external
and internal threats, weaknesses, negative
and not addressed in the management fac-
tors system. For creation of effective man-
agement system of processes that deter-
mine the sustainability of innovation and
the development of the tourism industry,
you need to constantly monitor the identi-
fication and deviations caused by various
factors, influencing the stability of a single
tourist product and the tourism industry as
a whole. To make the picture complete it
is important a comprehensive study of the
effect of external and internal factors that
have both a positive and a negative influ-
ence on the development of tourism in the
region. It is also necessary to identify op-
portunities management, develop a system
of thresholds factors, the excess of which
is critical for the system from the perspec-
tive of ensuring its sustainable mode of in-
novative development.

Nature of tourism is supposed to in-
volve the various sectors of the econo-
my in the provision of tourism products.
The functioning of the tourism market

is based on relationships and markets
consumer products on the basis of exist-
ing tourism resources, the impact of so-
cio-economic system of the society at
the levels of integration of society in the
international socio-economic relations.
The structural elements of the consum-
er and producer markets being in constant
interaction create new market segments
and expand opportunities for existing
ones. The basic form of geospatial region-
al tourism market is a linear network,
which reproduces the spatial relationships
of elements of consumer and producer
markets, connected enterprises and
transport infrastructure. Various travel
needs are transformed into types of con-
sumer demand. Accordingly, the types of
consumer demand form the segments of
the consumer market, which is reflected in
the territorial specialization, which allows
you to emphasize diversity of territorial
structures of the regional tourism market.
Each of these structures is based on the
needs, interests and motivations of con-
sumers and is influenced by certain fac-
tors. The characteristic features of this
form of the territorial structure are the lack
of hierarchy within it, resolution, selectivi-
ty. This structure is more related to the lo-
cal tourism market segments represented
by the unique (rare, geographically re-
mote) tourist resources. The formation and
operation of the structure also shows a low
degree of competition, the lack of devel-
opment of the market. Tourist regions hav-
ing more common tourist resources, hav-
ing a high degree of competition, co-
operation on the market, developed market
economy, characterized by participation in
the integrated-dimensional structures. The
features of the form of the territorial struc-
ture are integrity, continuity, differentia-
tion, different levels, as elements of the
structure are of different hierarchical lev-
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els, having direct access to other function-
al levels, which indicates the openness of
tourism as a system.

Thus, we can identify a number of re-
lationships that define the state of the tour-
ism market, its operation and develop-
ment, which can influence management
practices: travel needs (interests, motives)
of consumers, social (communication be-
tween the reference group), socio-
economic (the relationship between tour-
ism stakeholders market, the horizontal
and vertical), information and innovation
(communication to promote, develop the
tourism product, the market, the condi-
tions for stronger economic growth), natu-
ral (due to use of natural resources, ration-
ality, the environmental component of the-
se relations), economic (communication,
aimed to receive economic benefits from
tourism on the basis of existing coopera-
tion relations between the sectors that have
an impact on this activity).

Dynamic analysis of these relations in
the formation of social and economic
management mechanism on the basis of
market relations, public programming al-
lows for the most efficient implementation
of communication between the object and
the subject of tourism. Feature of the de-
velopment of tourism in Ukraine is the
fact that the crisis manifested mainly in
domestic tourism, while outbound tourism
continues to grow, leading to an imbalance
of development of the domestic tourism
industry, non-receipt of necessary volume
of investment resources for its develop-
ment. To address this situation, the crea-
tion of conditions for sustainable opera-
tion, innovative tourism development, en-
vironmental sustainability it is necessary:

- development of domestic markets
with ever-increasing demand for quali-

ty;

- formation of competitive ad-
vantages tourism product and the region
on the basis of values, greening, im-
proving productivity;

- formation of competitive ad-
vantage based on the availability of in-
formation, education, greening and new
technologies;

- development of integration ties at
horizontal and vertical levels;

- preservation of natural and climatic
tourism resources;

- creation, the development of mar-
ket, industrial and social infrastructure
designed to service the peak flow of
tourists;

- development of principles of man-
agement of tourism tourist region on the
basis of environmental safety.

Conclusions. Analysis and continu-
ous monitoring of the factors affecting
the operation, innovative environmen-
tally sustainable development of the
tourism industry contributes to the
complexity of management objects,
their relationships and interactions with
the objects of the external environment
does not become a deterrent, as the
presence in the relevant parts of the
control mechanism can solve problems.
The systemic nature of the use of ele-
ments of the productive forces in the
tourism sector involves solving existing
problems through the use of individual
components of the control mechanism
of its organization in the target groups.
Target groups should create conditions
for the operation of controls to ensure
the elimination of disparities in eco-
nomic space tourist region, to solve re-
gional and local issues, to maintain ex-
isting and create innovative competitive
advantage as a basis for sustainable de-
velopment. The target groups are mat-
ters of choice key priorities of innova-
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tion, environmental development of the novation, environmental development,
tourist area, taking into account market the system of economic and administra-
conditions, both external and internal, tive mechanisms and instruments gov-
the availability of competitive ad- erning the activities of the tourism sec-
vantages of the territory, the main tor. Creation and development of con-
choice of specialization of tourism facil-  trol systems, based on the data target
ities; legislation: instructional frame-  groups, will enable systematically de-
work and government bodies that regu-  velop innovative environmental tourism
late the activity of socio-economic industry.

space tourism industry, promoting in-
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CTUMYAHUPOBAHHE UHBECTHIIMOHHOM
AESITEABHOCTH PEITHOHAABHOTI'O
KAACTEPA, KAK YCAOBHE PASBHTHSA
I9KOAOI'H3AIIHHA PETHOHA
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Po3rnsHyTO IUIAXH CTHMYJTIOBaHHS 1HBECTHIIMHOI JiIsITBHOCTI HA OCHOBI KJIACTEPHOI CHCTE-
mu. IlepenbauyBana cTpyKTypHa NepeOyloBH TOCIONAPCHKOrO PerioHy po30OuTa Ha eramu, Ha
KOXKHOMY 3 SIKMX BHUPINIYIOTbCS CBOI 3aBIaHHS, CHOPSAMOBaHI Ha CTaOUTI3aIlii0 i CKOHOMIKH
KPUMCBKOTO PETiOHY, MiJIBUIICHHS XUTTEBOTO PIBHS MICIIEBOTO HACEJICHHS, €KOJIOTi3allis TepH-
Topii. Knouoei ciosa: exonorizarisi iHBECTHILI1, IHBECTULIHHA TiSUTBHICTD, KJIACTEP.

CTuMYJ/IMpOBaHHe UHBECTULHMOHHOM eATeIbHOCTH PerHOHAJILHOIO KJacTepa, Kak yc-
JIOBHE Pa3sBUTHA dKoJioru3auuu peruona. M.10. [IIsen. PaccMoTpeHsl MyTH CTUMYJIUPOBAHUS
MHBECTUIIMOHHOM JIESITeNIbHOCTH Ha OCHOBE KIIaCTepHOH cucTeMsl. [Ipeanonaraemas cTpykTypHas
HEePEeCTPOMKH XO3SHCTBEHHOTO pernoHa pa3dUTa Ha STalbl, HAa KaXKIOM M3 KOTOPBIX PEIIaloTCs
CBOM 3aJlau¥l, HAIPaBJIEHHbIEC Ha CTAOMIIM3AIMIO W YKPEIUICHNE SKOHOMHKH KPBIMCKOTO PErHOHa,
MOBBIIICHUE XU3HEHHOTO YPOBHS MECTHOTO HACENEHUs, SKOJIOTH3alMs TepuTopHu. Kniouesvle
€064 SKOJIOTU3aLlUs], UHBECTULIMY, HUHBECTUIIMOHHAS JIESITEIbHOCTD, KIacTep.

Infrastructure regional cluster, as a condition of ecological region. I Shvets. Discusses
ways stimulate investment based cluster system. Estimated structural adjustment economic re-
gion, divided into stages, each of which solved their problems, aimed at stabilizing the economy
and the rise of the Crimean region, improving the standard of living of the local population ecolo-
gy. Keywords. ecology investments, investment activity cluster.

B HacTosinee Bpemst 3KOJIOTHYeCKass — [IeJIbHO JOMYCTHMBIX pa3MepoB, Yac-
CUTyallusi B MHPE SBISCTCS KPUTHUYC- THYHO HApYyIICH O30HOBBIA CIIOH, 3a-
ckoil. Cpeam TmIOOaNbHBIX JKOJIOTHYE- TPS3HEHUE IOBEPXHOCTH M 00e300pa-
CKHX TPOOJIEeM MOXHO OTMETHUTh TAaKHE:  JKEHBI MPUPOAHbIC TaHAma(Thl. [ToroHs
YHUYTOXKCHHE THICSY BUJIOB PACTCHUN U 32 MaKCUMH3aLUeH IPUOBLIH, MOTPeOH-
JKMBOTHBIX, B 3HAYUTEIBHON Mepe HC-  TEJIbCKOE OTHOIICHHUE YEOBEKa K MPH-
TpeOJieH JeCHOM MOKPOB, CTPEMHUTEIBHO  POJIE JIUIL KaK K OOBEKTY IMOJTyYeHHUsS
COKpaIaeTcs: UMCIOLIMKACS 3amac MOo-  ONpPEJeNICHHBIX OOTaTCTB U OJiar mpuBe-
JIE3HBIX HCKOMACMbIX, MHPOBOM OKEaH JIO K Pa3pyIICHHUIO YKOCHCTEM, HEKOTO-
HE TOJIbKO HCTOILIAETCS B Ppe3ysbTaTe pble U3 HUX YKe HEBO3MOXKHO BOCCTa-
YHUYTOXKCHHS KUBBIX OPraHM3MOB, HO  HOBHTH. TOJNBKO (hOpMHpOBaHHE IKOJIO-
U TepecTaeT OBITh PEryisTOpOM IPHU- T[HYECKOTO CAMOCO3HAHUS, KECTKOE ro-
POAHBIX MpOLECCOB, arMocdepa BO  CyHapCTBEHHOE pEryJlHpOBaHHE, KOH-
MHOTHX MeCTax 3arps3HeHa [0 IIpe- TPOJib MOTYT MPUOCTAHOBHUTH HPOIECCHI
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AKOJIOTHYECKOTO  paspyureHus. Kia-  KypeHTOCIocOOHas OpraHH3alMOHHAS
CTepHBIE CUCTEMbl MOTJM Obl co3garh (opMa  TeppUTOpUATbHO-HEpapXUye-

OJaronpusATHBIE yCIOBHSA IS obecrie-
YeHHsI SKOHOMHUYECKOH, MHBECTHUIIMOH-
HOW aKTHBHOCTH CYOBEKTOB XO3SHCT-
BEHHOU JIEITENHHOCTH, CTAOMILHON -
HAMHUKH SKOHOMHYECKOTO pOocTa U Cy-
IIECTBEHHOT'O TMOBBIMICHUS 3PPEKTHB-
HOCTU HCIOJIb30BAaHUA HWHBECTUIMHA C
[EJBI0 MOJICPHU3AIMH MPOU3BOJICTBA U
HHPPACTPYKTYPBI, PACIIUPEHHS BBIMyC-
Ka KOHKYPEHTOCIIOCOOHOW Ha BHYTpEH-
HEM W BHCUIHUX PBIHKaX MPOAYKIOHUU U
YCITyT HA OCHOBE 3KOJIOTHYHOCTH.
Baxnyio ponb B (QOpPMHUPOBAHUH
KOHKYPEHTHBIX TMPEUMYIICCTB pa3iny-
HBIX OOBEKTOB M TPUBIICYCHUS HWHBE-
CTHUIIMOHHBIX MMOTOKOB MOTYT CHITPaTh
KJIaCTepHbIE CHUCTeMBI. B CBsi3u ¢ pas-
HOOOpa3ueM CTPYKTYp H MaclITaboB
KJIaCTEPOB CYIIECTBYET PsJl TIOJXOI0B K
UX ONpeAeNieHHI0, CO3AAHUI0 U yINpaB-
nenuto [1, 2]. Ecniu B OCHOBY UX THIIO-
JIOTHH 3aJI0KUTh HANPABICHHOCTDH TIpe-
HUMYIIECTBEHHBIX MHTETPAIllMOHHBIX
cBsi3eil (BepTHUKAJBbHBIC, TOPU30HTANb-
HbIE, reorpauveckue), TO BBIICISIOT:
BEPTHUKAJIbHbIE MPOU3BOJCTBEHHBIC IIe-
I, MPOMBIIIICHHbIC, NHHOBAIIUOHHBIC,
peruoHanbpHBIE KIacTepsl [3, 4, 51.
KnacrepHast ¢opma opraHu3aiyoH-
HOI JICATEIbHOCTH MPUBOIUT K 00pazo-
BaHUIO 0CO0O0W (OpMBI MHHOBAIMH —
«COBOKYITHOTO WHHOBAI[AOHHOTO TIPO-
nykray. Takas WHHOBALUS SBISICTCS
MPOAYKTOM JCATCIbHOCTU HECKOJIbKUX
($bUpM WU UCCIeIOBATEILCKUX HHCTH-
TYTOB, KOTOpasi pa3peliaeTr yCKOPUTH ee
pacmnpocTpaHeHHe M0 CeTH B3aMMOCBS-
3eii B OOIIEM SKOHOMHYECKOM Ipo-
CTpaHCTBE Ha OCHOBE HMHTETPHUPOBAHO-
CTH CyOBEKTOB KiIacTepa W TpHUBIcUe-
HUSI HHBECTUIIMOHHBIX IOTOKOB.
PernonanbeHbIN KI1acTep, CO3AaHHBII
1o reorpaguyeckoMy NPUHIUIY — KOH-

CKOM MOJEIHM MPOU3BOJCTBA C pa3jny-
HBIMH YPOBHSIMH JIOKQJTH3alnu, o0ec-
MEYMBAIOLIAS MaKCUMAaJbHBIA XO3AKCT-
BEHHO-COLMANBHBIN 3ddexT mocpenct-
BOM MHMHHMMU3ALMM HAJOTOB IO CpaB-
HEHUIO C MOJTOOHBIMH OTpacisaMHu [6].

B pabGorax M. Iloprepa, /. Ken-
nexep, A. Xo6aiios1, H. Taiipcsr [4, 7,
8, 9,] paccMOTpeHbI O0IKE TEOPETHYC-
CKHE OCHOBBI CYIIECTBOBAHUS M KOHKY-
PEHTHBIX MPEUMYIIECTB KJIACTEPHBIX
CHUCTEM B CTpaHax C yCTOWYHBOM pPBI-
HOYHON 3KOHOMHUKOM.

II.LB. I'yases paccMaTpuBaeT Mexa-
HU3M ICUCTBHS KJIacTepa Kak momooune
KBa3UKOpIOpallly, Ha OCHOBE KOTOPOM
CTPOUT MOJIENIb YNPABICHUS PETHOHOM
[10]. B.H. Bacunenko paccmaTpuBaeT
pa3BUTHE PErMOHAIBHOW HSKOHOMHKH,
Oasupymolencss Ha KIaCTepHOM CHC-
TeMe, KaKk OCHOBY TapMOHM3AllUU pe-
TMOHAJIBHOTO AKOHOMHYECKOro Mpo-
ctpancTBa [11].

Leablo cTatbu SBISETCS OIMpeee-
HUE IOJXO0/0B K CTUMYJIMPOBAHUIO HH-
BECTUIIMOHHON JIEATEIIbHOCTH PEeruo-
HAJILHOTO KJIacTepa KaK YCIOBUS Pa3BU-
THUS 3KOJIOIM3alMK PErMoHa.

K 3amagam B cdepe cozmaHust yCIoBHi
Uit 9 (GEKTUBHOTO TPUBJICUYCHUS] MHBE-
CTULIMH B KJacTep OTHOCATCS: CO3JaHue
JOMOJTHUTEJIbHBIX CTUMYJIOB AJIsl IPHUBJIE-
YEeHUs MHBECTHLMNA B KOMIUIEKC M Kia-
CTOPHO-CBSI3aHHBIE C HUM OTPACid KO-
HOMHMKHM DErHOHa; COBEpILEHCTBOBAHUE
MEXaHU3MOB  YIPABICHUS  KOPIOpa-
TUBHBIMH TIpaBaMH, YCHJICHHE 3allUThHI
TpaB MaJIOTO M CPETHEro OW3Heca; OXKUB-
JIeHHe WHBECTHLIMOHHOW JeSTeNbHOCTY;
pacumpeHde W MOJACPHH3AIMs TpaHC-
MIOPTHON WH(PACTPYKTYpPBL; YKpEIUICHHE
0aHKOBCKOM CHCTEMBI pErHOHa, COOeHCT-
BUE KOHIICHTpAIMK OaHKOBCKOTO KaruTa-
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J1a, IPAaKTHIECKOE BHEAPEHNE MIIOTCUHBIX
MEXaHU3MOB; TOBBIIICHUE KPEAUTHOTO
pEHUTHHTra PEeruoHa.

3agauamu B cdepe pa3BUTHS HHBE-
CTULIMOHHOW NICATEIIFHOCTH KiIacTepa sB-
JIKOTCA: aKTHUBHU3aLUs HHBCCTHHHOHHOﬁ
JeSTENFHOCTH B KOMMYHAIIBHOH cdepe
pErroHa Ha OCHOBE JOTOBOPOB Ha COBMeE-
CTHYIO HMHBECTHIHMOHHYIO JIESTENBHOCTb,
JIM3WHTa, KOHHGCCHﬁ, MYHHUIIUTIAJIBHOT'O
3aiiMa, TPHBICUCHHS CPENCTBA BEHUYP-
HBIX U HETOCYAapCTBEHHBIX (DOHIOB; CO3-
JIAHUE DJIEKTPOHHOTO peecTpa HHBECTH-
[IMOHHBIX (MHHOBAIIMOHHBIX) TPEIIOKE-
HUH (TIPOCKTOB) U IUIOIMIANIOK; CO3aHUE U
COTIPOBOX/ICHUE 0asbl JAHHBIX SKCIIOPT-
HOTO TIOTCHIMAJIAa pErhOHa; yd4acTHe
MpeNICTABUTENCH PErHoHa B paboTe MEK-
JYHApOZHBIX BBICTABOK, ApMapok, (opy-
MOB W T.IL; CTUMYJIMPOBAHHE IIPUBJICUC-
HUS WHBECTHLMH B HAy4HYIO, Hay4HO-
TEXHHYECKYI0 ¥ HWHHOBAIMOHHYIO JIesi-
TEJIBHOCTB.

JocTmxeHrne mOCTaBIEHHON LEeTU U
chopMHUpOBaHHBIX 3ajau OyaerT obec-
MIEYCHO MyTEM peaTu3alii CIeTyOIInuX
MIPUOPUTETHBIX HAIIPABICHHUH:

- co3maHue YCIOBUH mni  3¢-
(‘bCKTI/IBHOFO MPUBJICUCHUA HWHBECTHU-
[Ui: OCHOBHBIC YCHINS OyIyT Harpas-
JCHBI Ha (POPMHUPOBAHUE IPO3PATHOTO
pBIHKA 3€MJIM Ha KOHKYPEHTHBIX Haya-
J1aX, COBEPLICHCTBOBAaHME MOPSIKA BEI-
JETICHNS] 3€MEIBHBIX yJaCTKOB HECEIb-
CKOXO3SHCTBEHHOTO HA3HAYCHUS, YIO-
psIOYCHHE 3aCTPONKH PErHOHA, B TOM
qrcie 3aBepiieHue padoT mo paspa-
0O0TKE CXEMBbI IUIAHUPOBKH TEPPUTOPUU
peruoHa, reHepajbHbIX IIJIaHOB pa3BH-
THS (3aCTPOHKH) HACEIICHHBIX ITYHKTOB
pErMoHa U MOPSIIKA YIPOIICHHOH mpo-
OeaAypbl NOATOTOBKU PaspCHIMTCIIbHBIX
JNOKyMEHTOB HAa CTPOWTENIECTBO, BHE-
IpeHHe eIMHOTO MOPsIKa MPUBICYCHUS
WHBECTULMH JI1 WHULHAATOPOB HHBE-

CTHIIMOHHBIX IIPOEKTOB, COHCKaTenei
MHBECTULIMI;

- TIOBBIIEHWE  WHBECTULMOHHOU
MIPUBJIEKATENIFHOCTH TIPH (OPMHUPOBA-
HUHM YCJIOBHH JUIS TIOBBIIICHUS WHBE-
CTULIMOHHOM IPUBIIEKATEIbHOCTU KJila-
cTepa;

- pasBuTHE BHEIITHEOKOHO-
MUYECKOH JesTEeIbHOCTH: OCHOBHBIE
ycunusi OyyT HalpaBlieHbl HA OpPTaHU-
3aIui0 paboTHI IO BKIIOYCHUIO PErHOHA
B TlepeueHb PETMOHOB YKpauHbI, PEKo-
MeHzoBaHHBIX EBporneiickum Corozom
JUIL OpPTaHU3alUH MEXPETHOHAIEHOTO
COTPYJHHYECTBA B paMKaX IIPOBOAUMOMA
MOJIUTHKH COCEJICTBA TI0 OTHOIICHUIO K
YkpauHe, akTHBH3aNUs padoTHl B ce-
pe TPHBICYCHUS CPEOCTB MEKIyHa-
POIHBIX (PMHAHCOBBIX OPTaHU3AIIHIA;

- WHBECTUIIOHHOE pa3BUTHE WH-
(bpacTpyKTypHI: pa3paboTka KOHIETIINU
KOPIIOpaTU3aUH KOMMYHAJIbHBIX
NPEINPUATHI C LENbI0 YBEITMUCHUS UX
WHBECTUIIMOHHOW IPHUBJICKATEILHOCTH,
(hopMupoBaHHE MEXaHU3MOB IIPUBJIE-
YeHHsST MHBECTHUIMI 32 Pa3BUTHE KOH-
[IECCHOHHON AEATENFHOCTH W BHeEIpe-
HUE MYHHMLMOAIBHOTO 3aiiMa, COAencT-
BOBaHHE YBEIMYCHHIO OOBEMOB HWHBE-
CTHIIMH B TIPOEKTHI, 0o0ecIeunBaromme
MOBEIIICHAE YPOBHS JHEPTETUUCCKOU U
9KOJIOTUYECKON 0€30MacHOCTH PETHOHA,
CTHUMYJIIPOBAaHHE pPAa3BUTUS HHBECTHU-
OUOHHOTO TOTEHIMajda TPAHCHOPTHO-
JIOPOYKHOT'O KOMILJIEKCA PETHOHA;

- TpoBeIcHUE PEKIaMHO-BBI-
CTaBOYHOH [ESTENGHOCTH: TJIABHOM 3a-
Jadell  SBIISETCS OpraHM3alusl exe-
TOJHBIX TYPUCTUYECKHX, HWHBECTHUIH-
OHHBIX W WHHOBAIIMOHHBIX (pOpyMOB B
pPEruoHe ¢ LEeNbIO MOBBILIEHHS MPHUBIIC-
KaTeJIbHOCTH PETHOHA Kak MecTa OT-
IBIXa M TypH3Ma, a TakKe IpHBJICKa-
TENFHOTO HMHBECTUIIMOHHOTO WMHKA
pecnyOIuKy; MPEeayCMOTPEHO ydacThe
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IIpEeICTaBUTEIEH KiacTepa B HalMo-
HQJIBHBIX W MEXIyHApOIHBIX BBICTA-
BOYHBIX MEPONPHUATUAX, H3JaHHE peK-
JaMHO-MH()OPMAIIMOHHBIX MaTEPHAIOB
[0 OCHOBHBIM HAIIPaBJICHUAM JIESTENb-
HOCTHU TYPUCTHUUYECKOTO KJIACTepa;

- IIOArOTOBKA U MEPENOJroTOBKa
KaJpoB, HEOOXOIWMBIX UIS Pa3BHTHUS
TYPUCTUYECKOTO KJIacTepa, WH-
BECTULIMOHHOTO MEHEKMEHTa U UHHO-
BalMu.

IIpeanonaraeMblii CpoOK CTPYKTyp-
HOM MEpecTpoMKH  XO3SICTBEHHOIO
KOMILIEKCa TypU3Ma U COITyTCTBYIOIUX
oTpaciieil MOXKHO Pa3OUTh Ha 3Tambl, B
KXKIOM M3 KOTOPBIX OYyAyT pemaThCs
CBOW 33/1a4M, HAIlpaBJICHHBIC HA CTaOH-
JU3ALUI0 U YKPEIUIEHHE 3KOHOMMKH
KpPBIMCKOTO PETHMOHA, TOBBIIICHHUE KU3-
HEHHOT'O YPOBHSI MECTHOT'O HACEJICHUSI.

I'maBHBIMU 3a7ayamMM NEPBOTO 3Ta-
na, MPOJOJDKUTENBHOCTBIO 2 roja sB-
JSIIOTCSL: MIOMCK PECYPCOB BHYTPEHHETO
U BHEILHEro CIpoca; OINpelesieHre Be-
OYIUX TYPUCTHYECKUX MPEANPHUITUH,
BBISIBJICHUE 1IETIOYEK, CBSI3aHHBIX C HHU-
MU 10 BEpPTHKaJd HUXKE- M BBbILIeE-
CTOALINX MPEANPUATHI U OpraHu3aluii,
OIIpEe/IEJIEHUE 110 TOPU3OHTAIM OTpac-
JeH, IPOXOAAIINX depe3 oOIre KaHaJIbI
WIA TPOU3BOASIIUX COIMYTCTBYIOLIHME
MPOAYKTBl U YCIYTH; OIpeelieHne
cepsl IeATCIFHOCTH TYPHCTHUECKOTO
KJlacTepa, pacnpeeseHue 3a1ad MEexXIy
y4acTHUKaMH kiacTtepa. OcyiecTBis-
IOTCSl MEPOTIPUSTHSI, HEOOXOAUMBIE TSI
pemieHnst Hamboyee aKTyalbHBIX IIPO-
0JieM B SKOHOMHKE W COLMaIbHOU ce-
pe KpbIMCKOM pekpeaunu. OCHOBHOE
BHUMaHHE yaemsercss pa3paboTke u
peanu3anuyl WHBECTULMOHHBIX IPOEK-
TOB B PEKPEallMOHHOM, TPaHCIOPTHOH,
SHEPreTUYeCKOM W  KOMMYHAIBHOU
cepax, KOTOpBIE CO3HafOT 0azy It
pelIeHus] CTpaTernyecKux HarpasJe-

HUW PETHOHAIIBHOTO Pa3BUTHSI.

IInanupyercss BHeOpEeHHE  MeEpo-
IOPUATUI 10 YJIyYIIEHUI0 HHBECTULU-
OHHBIX BO3MOXHOcTed AP Kpem u
CO3/IaHUI0 COOTBETCTBYIONICH WH(ppa-
CTPYKTYpPBl Ul IIPUBJIEYEHUS HHO-
CTPAaHHOTO KamuTala K Pa3BUTHIO pe-
ruoHa. C 1eITbI0 OKUBJIEHHS BHEIIHE-
SKOHOMHUYECKOW JIeATeTbHOCTH Tpe/-
[10JIaTaeTCsl IPUBJICUEHUE NIPEAIPUATHH
W OpTraHM3aliii PeTHOHA K aKTUBHOMY
Y4aCTHIO B MEXYyHApOJHBIX (opymax
U BBICTABOYHBIX MepOHpI/IHTI/IﬂX, KOTO-
pble TaHupyeTcss TPOBOAWTh B YK-
pauvHe U 3a ee npejeiiaMu.

Ha BTOpOM 3Tamne npoaonKUTeIbHO-
CThIO BCETO CpoKa (DyHKIIMOHHUPOBAHHS
KJIacTepa TJaBHOW 3ajadeld SBISETCS
YETKOE pasrpaHUyeHue TOJTHOMOYMH
MEXIY YPOBHSMH KOODPJIWHAIMOHHOTO
IIEHTpa KjacTepa M CO3/IaHus IPaBo-
BOT'O U PBIHOYHOTO MEXaHU3Ma PEryJH-
pOBaHUA SKOHOMHYECKHX, DKOJOTHYe-
CKHX W COLMaJIbHBIX MPOIECCOB, 0bec-
MEYCHUE MAaKCHUMAIILHONH OTKPBITOCTH
sKkoHOMUKH. [Ipeamnonaraercs coznaHue
nH(GOPMAIIMOHHON 0a3bl TaHHBIX TIO YC-
JIOBUSIM BEJICHUS M MaTepUaTbHO-TEX-
HUYECKOro O0O0eCIeYeHnsT WHBECTUIU-
OHHOU JIEATEIBHOCTH.

Tpetuit 3Tan JIUTCA B TEUEHUE BCE-
ro mepuoja (YHKIHOHHUPOBAHUS Kia-
crepa. Ero 3amavuamu siBisitorcsi: op-
MHPOBAHHUE JIOSUTFHOTO OTHOIICHUS K
JISATEIBHOCTH KJacTepa Yy MECTHBIX
JKUTENNEH, HaXx0XKIEHUE, IPUBJICYCHHE
WM CO3JIaHUE OpTraHW3alui, oOecreyu-
BAIONIMX yYaCTHUKAM KJIACTEPA IOBBI-

[ICHWE  KBAJTU(HUKAIMH, MOJyYcHHE
CTICIHANBHBIX HABBIKOB, TEXHOJOTHH,
uH(pOpMAaIIH.

Ha uerBepromM drame NOpojoLKU-
TEIIBHO BCETO CpOKa (DYyHKIIMOHHPOBa-
HUS KJactepa HEOOXOJUMO YCHIIHTH
IIpOLECChl TIEPEOPUEHTAlU HWHBECTU-
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U B KPBIMCKYIO PEKpEaIfio KaK cod-
CTBEHHBIX, TaK W BHEIIHUX, IUIAHUPYS
UX Ha pa3BUTHE NPHOPUTETHBIX Ha-
MIPaBJICHUH, a TakXke pa3paboTaTh KOH-
KpETHBIC CXeMbl (DMHAHCHUPOBAHUS OT-
JIeTIbHBIX HAINPABJICHUI Pa3BUTHS HH-
($pacTpyKTypBl PETHOHA, YTO MO3BOJIUT
UL peaNu3aliil MPOSKTOB W Mepo-
NPUATUI MCHONB30BaTh pa3Hble MCTOY-
HUKMA (UHAHCHPOBAHUS: MHOCTPAaHHbIC
WHBECTHUIINH, JM3HHT, KOHLECCHHU, MY-
HULMUITANbHBIE 3alMbl, KPEIUTHl KOM-
Mepuecknx OaHKOB, TOCYJapCTBEHHbIH,
pecyOIMKaHCKUH, MECTHBIC OFOJIKETHI
1 COOCTBEHHBIE CPE/ICTBA MPEATIPUATHIA.
Ha nsiTom aTamne mpomoiKUTENBHO-
CTBIO BCETO CpPOKa (DYHKIMOHUPOBAHUS
KJlacTepa IUIaHUpyeTcs: (OpPMUPOBAHUE
U pa3BUTHE pPErHOHAIBHOW HH(pa-
CTPYKTYpPHI pBIHKA, JaJbHEHIIAs peann-
3aUsl MHBECTHIIHOHHBIX MPOCKTOB B
KJIacTepe, KOMMYHAIBHOH W COLMaJIb-
HOI1 cepax, KOTOpBIE 3aKPEIUISIOT JI0C-
TUTHYTHIC Ha TEPBOHAYANBHBIX ATamax
TIOJIOKUTENIbHbIE MU3MEHEHUS B HKOHO-
MHYECKOM, COIMAJbHOM, BHEIIHEIKO-
HOMUYECKOW W WHBECTUIIMOHHOW [es-
TenbHOCTH. PaszpabaThIBatoTcs U peanu-
3YIOTCSl HPOEKTHl MO  YJIYYIICHUIO
CTPYKTYpHl SKOHOMHKH IIyTeM OpTaHH-
3alUH BHITyCKa Ka4eCTBCHHOU, KOHKY-
PEHTOCIIOCOOHOH MPOAYKIMH U PACIIH-
peHHs PHIHKOB ee cOpiTa. Takxke peann-
3YIOTCS MEPONPHUATHS 10 TEXHHUYe-
CKOMY TNEpEOCHAIEHUIO U MOBBIIICHHUIO
3¢ GEeKTUBHOCTH PAa0OTH MpeIIpUSITUI
3a CUeT BHEIPEHHsI COBPEMEHHBIX TEX-
HOJIOTHH B TIPOM3BOJICTBO M MHHOBAIIU-
OHHBIX METOJIOB B YNpPAaBJICHHU Ipe-
MIPUHAMATEIBCKUX CTPYKTYD.
I'maBHBIMHM 33/1a9aMH IIECTOTO dTama
HPOJIOJDKUTEIBHOCTEIO  BCETO  CPOKa
(YHKIMOHUPOBAHUS  TYPHCTHYECKOTO
KJlacTepa SIBIAIOTCS co3fgaHue d(dek-
THBHOW CHCTEMbl MOHWTOpPHMHIA Jesi-

TEJIBPHOCTA KJIACTEpa W OKPY KAIOIIeH
cpenbl W peaiu3anus HeoOXOIUMBIX
Mep O9KOJOIMYECKOW 3alluThl, paspa-
00TKa KOMIUIEKCA aJMHHUACTPATHBHBIX,
OpraHU3alMOHHO-I)KOHOMHYECKUX  pe-
IICHUHM, O00ECIICUNBAIOIINX CHIKCHUE
TEXHOTEHHOW HAarpy3Kd Ha OKpYKaro-
YO CPemy.

CTpyKTypHasi mepecTpoika XO3si-
CTBEHHOT'O KOMILIEKCa BO3MOXKHA TOJIb-
KO Ha OCHOBE IIJIAHOMEPHOTO Pa3BHUTHSL.
BrinonHenne MepomnpusiTuil Mo co3za-
HUIO KJIaCTepa MOXKHO 00ECTIeunBaCTCS
3a cuer cpenctB Owomkera AP Kpoim,
MECTHBIX  OIOJDKETOB, COOCTBEHHBIX
CPEICTB  3aWHTEPECOBAHHBIX  Tpe-
MPUSITHHA ¥ OpraHu3amnuid 001acT, Kpe-
JUTOB OaHKOB, CPEICTB HHOCTPAHHBIX
WHBECTOPOB, IPYTHX HCTOUHUKOB.

WNHuBecTupoBanne MPOEKTOB MOTYT
obOecrieynBaTh  CICAYIOIIUE HMHCTPY-
MEHTBI (PUHAHCUPOBAHUS:

- OaHKOBCKHE KPEIUTHI MPU TEKY-
mux craBkax 10-19% romoBbIX, HAITH-
YUU MOJOKUTEIBHONW KPEAUTHON HCTO-
pUHM, CTOWKOro 3ajora, HWMYyIIecCT-
BEHHBIX TapaHTHA MpPEeayCMaTpPUBAIOT
CPOK KpeautoBaHus oT 1 g0 5 ;ert, ko-
MUCCHH 32 BBLIayy KpeauTra — oT 1 1o
5%, ctpaxoBanue — ot 0,05 mo 5%;

- JM3WHT KaK ONEpaTHBHBIN, TaK W
(hMHAHCOBBIIA: BaJIOBBIC 3aTpaThl Mpe.-
npusitusi, craBkd — ot 10 7o 20%, xo-
muccust — ot 1 go 10%; 3amorom BbI-
CTymaeT OOBEKT JIM3UHTA, MPU HEBO3-
MOKHOCTH JIEMOHTa)a HY>KHBI (PUHAH-
COBBIE TapaHTHH; CPOK — OT | g0 7 ner,
crpaxoBanue — ot 0,05 o 5%;

- CO3JlaHME MpealpuUATHd Ha Oc-
HOBE KOHIIECCHH: IO PETJIaMEHTy CO3-
JIAaHUSL ITHX TPEINPHUSITHH B TMEPUOJ
JEHCTBUA  J0roBOpa  KOHIIECCUOHED
JIOJDKEH pa3BHBATh NPEINPUSATHE, 00-
HOBJISITh OCHOBHBIC CPEJICTBA, VYIIy4-
[I1aTh MPOU3BOJICTBO, CO3/1aBaTh HOBHIC
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paboyre MecTa u mpouee;

-  MYHUUIUNAJIbHBbIE 3alMBL: 00JU-
ralyy BHITYCKAIOT MO MPOrpaMme MecCT-
HBIX COBETOB. OHHM MMEIOT OIpeleiieH-
HBIN CcpoK obOparienus (10 3-X JeT); Ipu
BBITyCKe (HOpMHUpPYETCS TPOLEHT JI0-
XOIHOCTH B 3aBUCHMOCTH OT COCTOSIHHUS
Oro[KeTa MECTHOTO COBETa; mpH (op-
MUPOBAaHUH PEUTHHTa KOMIAHUSAMU aH-
JieppaiiTepaMd TpeJylaraeTcsi pasMep
CYMMBI, Ha KOTOPYIO €CTh BO3MOXKHOCTh
BBIIYCTUTb OOJIMralliH, UX CPOK oOpa-
IICHUS, IPOLICHTHI;

- co3xaHue (dhonmOB WHBE-
CTHUPOBAHUA: BO3MOXKHOCThH pabOThI, KaK
C YKPauHCKHMH, TaK U MHOCTPAHHBIMH
MHBECTOPAMH; CPOK HMHBECTHPOBAHUS —
ot 1 roma 1o 10 JeT; Mo CorameHusM ¢
WHBECTOPAMHU Y4YacTHE B KOPIOpPATHB-
HOM YTIPaBICHUU HPEATIPUATHEM, yBe-
TMYCHNE KaTUTAIH3alUuH TPEAPUITHL,
nesneBoe  (MHAHCHPOBAaHUE, TOJHBIN
KOHTPOJTb 32 BBITIOJHCHUEM TTOCTABIICH-
HBIX 33/1a4; MPOIECHTHI 32 IO0JBE30BaHUE
(uHaHCOBBIMU cpencTBaMu — 3% Tom0-
BBIX; pa3Mepbl nHBecTUlMH — ot 10 g0
300 mutH TpH.

BeiBoabl. BreInonHeHNE W3II0KEH-
HBIX MEpONPHUATHH o0OecredynuT co3na-
HUE ONarompusITHOIO WHBECTHUIINOH-
Horo kiumara B AP Kpemv, ymydmmr
MPUBIIEKATENLHOCTh JIeSITeTbHOCTH
CyOBeKTOB KilacTepa Uil OTEYEeCTBEH-
HBIX U WHOCTPaHHBIX WHBeCTOpPOB. C03-
JaHH€ WHCTUTYTOB OOILEro MHBECTUPO-
BaHUSl O0ECIEYHT HaJUIekKAIIUe YCIOo-
BUS UIA JCATEIFHOCTH HWHBECTOPOB.
Byner cospmana mnpospauHas cuctema
peanuzalii MpaB BCEX YYaCTHUKOB
KJacTepa IyTeM COBEPIICHCTBOBAHUS
CUCTEMbI KOPIIOPATUBHOTO yIPaBICHUSI.

YBenuueHus WHBECTHIIMOHHBIX pe-
CYPCOB IIpeIIoiaraeTcs J0CTHIb, B Ya-
CTHOCTH, TyTeM O3(PQPEKTUBHOIO HC-

[10JIb30BaHUs I'OCYIapCTBEHHBIX HHBE-
CTULIMH, yBETUYeHUs 00BEMOB OJTO-
CPOYHOTO KpPEIUTOBAHHS PEAILHOTO
CEKTOpa SKOHOMUKH, MHOCTPaHHbBIX UH-
BecTULIMA. MacmraObl WMHBECTULMOH-
HOM  JI€ATENBbHOCTH  MpEArosaraercs
CYILLIECTBEHHO YBEJIMYUTb, B YaCTHOCTH,
32 CYET MHTEHCHUBHOIO HNPHUMEHEHMS
JOJITOCPOYHOTO KPEIUTOBAaHUS peallb-
HOTO CEKTOpa PKOHOMHUKHM PErHoHa, aK-
TUBU3ALUH NIPUBJICUEHUS NHOCTPAHHBIX
HWHBECTULMH, 3P PEKTUBHOTO HCIIONIB30-
BaHMA Oro/uKeTHBIX MHBecTHUui. [lpu-
MEHEHHE KOHIIECCUOHHBIX MEXaHU3MOB
OyZer coaeiicTBOBaTh MNPHUBICYECHUIO
WHBECTOPOB K MOJIEPHU3ALIMU 00OBEKTOB
WHPPACTPYKTYPHI, a WHTEHCHBHOE HH-
BECTUPOBaHUE HAYYHO-TEXHUYECKOUH U
WHHOBAIMOHHOW c(epsl — MaccoBOMY
CO3/IaHUIO0 HOBBIX BBICOKOIPOU3BOIU-
TENBHBIX PabOYHX MECT. 3HAYUTEIHFHOE
yBeJIMYEHHE OOBEMOB IMPHUBJICYCHHS
CPEJICTB HACEJICHMsI KaK MHBECTULIMN B
OCHOBHOW KamuTaj OyneT IOCTUTHYTO
3a cyeT pa3BUTHs HEOAHKOBCKUX (u-
HAaHCOBBIX  YYPEXKIEHHH, CHCTEMBI
CTpaxOBaHUs BKJIAJ0B, BHEAPEHUs Me-
XaHU3MOB UTIOTEYHOTO KPEAUTOBAHMUS.

O0ecrnieueHue KOMIUIEKCHOTO IIOJI-
xoJa K (hOPMUPOBAHHIO OJIATONIPHUSAT-
HOTO MHBECTUIMOHHOrO KiumMarta B AP
Kpbim, akTuBH3a1usi MHBECTULIMOHHOM
JESTEIbHOCTH B PErMOHE JacT BO3MOXK-
HOCTb PEIIUTh pPSAA CHUCTEMHBIX MpO-
OneM: WHOPACTPYKTYpPHBIX, TOBBILIE-
HUS YPOBHSA KauecTBa J>KWU3HU Hacele-
HUS peruoHa, NpUpoa0-OXpaHHbIX, BOC-
CTaHOBJICHUS KYJbTYPHO-UCTOPUUYECKUX
NaMAITHUKOB, PACIIMPEHHUs BPEMEHHbBIX
IpaHul] TYpUCTHUYECKOTO CE30Ha, YBe-
JIMYEHHUE CIIPOCa Ha pa3BUTHE TypU3Ma,
MIOBBIICHUE TIPOU3BOIUTEILHOCTH TPY-
Ja.
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Use of geoinformation and aerospace technologies for ecological environmental monitoring
will provide practical knowledge of environmental condition over the whole territory of Ukraine.
Keywords: geoinformation, aerospace technology, ecology, monitoring the environment.

I'eoindopmaniiini Ta aepoxocmiuni TexHoJorii 00poOku iHdopmanii 3 cynyTHukiB
3emuai: exosioriuanii monitpunr. B.E.Bacunbses, O.A. Mamkos, B.®. ®ponos. Bukopucranus
reoinopMalifHUX Ta aePOKOCMIYHHX TEXHOJOTIH Ul EKOJOTIYHOTO MOHITOPHHIY HaBKOJHMII-
HBOT'O IIPUPOIHOTO CepeoBHILA 3a0e3IeUNTh 3HAHHS IIPO PeabHUM CTaH eKoJIorii Ha BCill Tepu-
Topii Ykpaiuu. Knwouogi cnoga: reoiHdopMariis, aepoKOCMIUHI TEXHOJOTIi, €KOJIOTis, MOHITO-
PUHT, IIPUPOJIHE CEPETOBUIIE.

I'eonndopmannoHHble U aIPOKOCMHYECKHE TEXHOJOTMH 00padoTKH MH(OPMAUMH CO
CIYTHUKOB 3eMiIn: JKoJiorudeckuii monutopunr. B.E. Bacunses, O.A. Mamkos, B.®. ®po-
10B. Mcnonp3oBaHre reonH(OPMALIMOHHBIX M a9POKOCMHYECKUX TEXHOJIOTHUH IS 9KOJIOTHYECKO-
rO0 MOHHTOPHHIA OKPY’)KaroIeil cpelibl 00SCIeUUT peaibHbIC 3HAHUSI O COCTOSHUM 3KOJIOTHH Ha
Bcelt Tepputopun YKpauHbl. Knrouegvle criosa: TeoOMHPOPMAIHS, a3POKOCMUYECKUE TEXHOITHH,
SKOJIOTHSI, MOHUTOPHHT, IPUPOIHAs Cpeaa.

Ukraine is the spacefaring state
where the majority of space activities is
developing and so considerable atten-
tion is given to the creation of space
technology and introduction of new
technologies for processing space in-
formation for the benefit of users.

Today Ukraine has considerable sci-
entific and industrial potential, which
includes Earth's remote sensing (ERS).
Over twenty years of independence,
Ukraine has been created and launched
on Earth Observation Satellites “Sich-
17, “Okean-O”, “Sich-1M”, “Micron”,
“YehiptSat-17, “Sich-2" [1].
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Advanced space platforms and spe-
cific apparatus (SA) for more advanced
ERS: “Sich-2M”, “Sich-3-O”, “Sich-3-
P” are developed. The main developers
and manufacturers of ERS satellite ve-
hicles in Ukraine are Yuzhnoye Design
Bureau named after M.K. Yangel and
Production Association Southern Ma-
chine-Building Plant named after A.M.
Makarov  (Dnepropetrovsk).  These
companies have a long tradition, strong
human resources and considerable ex-
perience in this field. After launching in
1962, the first Dnepropetrovsk satellite
“DC-2” (“Kosmos-1) more than 70
types of space vehicles were created,
about 400 space vehicles were carried
into orbit. They are successfully ap-
plied to solve a wide range of tasks for
the study of Earth and near-Earth space.

The first step to creating its own sys-
tem ERS Ukraine made in 1995, when
space vehicle “Sich-1" was carried into
near-earth orbit. There was filming
equipment, allowing us to conduct opti-
cal and radar survey. Data from the
spacecraft were used for solving prob-
lems in the field of environmental pro-
tection and agriculture, monitoring pro-
cesses in the atmosphere and the ocean
surface, conduct ice-sheet research and
floods survey. Customers of processed
information were departments, organi-
zations and businesses who are interest-
ed in the information of such content.

In 1999 the space vehicle “Okean-
0O”, which had high technical, resource
and information characteristics, was
carried in orbit. Photos from this appa-
ratus provided an opportunity for solv-
ing a wide range of tasks: a comprehen-
sive study of the oceans and seas, sus-
tainable use of biological and mineral
resources, diagnostic pollution of the
water surface.

In 2004, “Sich-1M” and the first
Ukrainian microsatellite “Micron” were
launched. Distinctive features of "Sich-
IM" were the improvement of charac-
teristics of onboard scanners and radar
side view, snap of optical-microwave
scanner with a possible functioning of
visible, infrared to microwave wave-
lengths. The purpose of launching space
vehicle "Micron" has provided the de-
velopment of technology for a micro-
satellite creation and verification of new
technical and technological solutions.

New satellite “Sich-2”, launched in
2012, was created on the modern tech-
nological and informational level. The
satellite was developed on the base of
the new micro-platform “MS-2" and as-
sembled in nonpressurized variant with
extensive use of polymeric and compo-
site materials. Onboard equipment of
“Sich-2” was developed on the basis of
microtechnology, subsystems manage-
ment is carried out by means of onboard
computer complex. Satellite will allow
to obtain digital images of the Earth's
surface in the panchromatic and multi-
spectral bands with fragmentation better
than 8.2 m, and in the mid-infrared
range up to 41.4 m. Space images can
be successfully used for monitoring the
use of agricultural resources, land and
forest management, assessment of envi-
ronmental pollution, monitoring of
emergencies, exploration of mineral re-
sources, as well as giving substantial as-
sistance in the implementation of envi-
ronmental monitoring.

The tasks that can be solved by sat-
ellite “Sich-2” include: monitoring of
agricultural resources, water and land
cover, emergency situations, dangerous
objects, ionosphere, research and evalu-
ation of the effects of volcanic erup-
tions.[1]
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Monitoring agricultural resources
plays a significant role in making effec-
tive decisions in agriculture, because it
allows to:

- monitor the quality of available
planting acreage;

- calculate the total acreage of any
crop;

- monitor compliance with the rules
of crop rotation;

- perform routine monitoring of
crops, to determine the degree of con-
vergence, littering or ripening grain;

- conduct a preliminary yield predic-
tion;

- identify and predict adverse effects
in agriculture (wind and water erosion,
salinity);

- study the environmental conditions
that affect agricultural activities (log-
ging and extreme terrain);

- quickly identify area of agricultural
land that suffered losses due to adverse
environmental conditions;

- determine the total area affected
agricultural areas.

Monitoring of aquatic and land co-
vers can be used to determine the status
of marine waters and inland waters, for-
est inventory, land cover classification.

The most promising areas are:

- monitoring of marine areas and in-
land waters, coastal change tracking
lines, riverbeds;

- determination of actual forest cov-
er, the identification of existing and new
operational monitoring of felling, fires
and windfalls;

- definition of the categories (decid-
uous, coniferous) and natural composi-
tion of forests;

- study of natural conditions that in-
terfere with active agricultural or forest-
ry activities (logging and extreme ter-
rain);

- update topographic and geodetic
framework for the correction of master
plans for the development of cities;

- geospatial analysis of investment
attractiveness of certain areas;

- study of areas within the develop-
ment of new infrastructure projects.

Monitoring of aquatic and land cov-
er includes monitoring of ice cover, the
study of rivers and reservoirs, naviga-
tion in territorial waters, determining of
species composition of forests, detec-
tion of new logging, land cover classifi-
cation.

Emergency monitoring with the use
of space images “Sich-2” will help to
solve such problems as:

- monitoring of natural and man-
made disasters (floods, snow banks,
fire, emission of pollutants);

- analysis of the affected areas and
forecasting of emergency situations;

- determination of transport reach
capability to rescue units and humani-
tarian goods within a particular area;

- planning of rescue and search op-
erations in the areas of emergency;

- assessment of damages, monitor-
ing of restoration work;

- monitor the situation in potentially
hazardous areas and on sites.

Operational monitoring of emergen-
cies is made in three stages:

* inspection survey of problem areas
to identify sources of risk;

* detailed survey to clarify the scope
and directions of disasters and catastro-
phes;

» monitoring of the affected areas at
the stage of elimination of consequenc-
es of emergency situations.

Low spatial fragmentation data from
space apparatuses such as NOAA, Ter-
ra, Agua, Landsat are preferably used at
the first stage. According to these data it
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is possible to detect emergency situa-
tions during their origin and estimate
the scale of disaster.

However, given the size of the satel-
lite “Sich-2” shot, which is 48.8 x 48.8
km and ability to shoot bands up to 300
km, “Sich-2” can be successfully used
in the first phase of monitoring (opera-
tional monitoring).

However, under conditions of very
high spatial fragmentation of space appa-
ratuses “Sich-2”, which is 8.2 m, it is use-
ful at the second and third stages to make
operational monitoring. Data from “Sich-
2 will allow to monitor development of
emergencies with long, multi-character
(forest and peat fires, pollution and coastal
areas, etc.) more detailed.

Monitoring of emergencies includes:
monitoring of fire conditions and moni-
toring of flood situation, possible flood-
ing simulation, monitoring of hazardous
facilities, monitoring of dust storms,
monitoring and evaluation of the effects
of volcanic eruptions.

Using space systems you can moni-
tor the Earth's ionosphere. It is known
that near space is heavily used by man-
kind. Number of countries that are part
of the "space club" is growing. This in-
creases the number of satellite-based
systems. Therefore the task of diagno-
sis, study and prediction of parameters
of space environment are relevant. The
main task of the scientific equipment
“Potentsial”, located on board of the
“Sich-2” is the working methods of
monitoring space weather and retrieval
of geophysical effects in the ionosphere.
At altitudes below 800 km (satellite
"Sich-2" is situated at an altitude of 700
km), where the charged components do
not exceed 10% of the total concentra-
tion of atmospheric dynamics of neutral
gas plays a significant and in many cas-

es a decisive role in the behavior of the
ionospheric plasma. Direct measure-
ment of neutral particles directly from
the satellites carried out only in the
1970s and early 1980s, but the amount
of information transmitted to Earth by
satellites of those years is negligible.
Modern space experiment with new
technologies and long-term monitoring
of atmospheric and ionospheric parame-
ters will explore the dynamics of the
upper atmosphere to a new level.

With the passage of the satellite "Sich-
2" above ground test sites, including by
means of active influence on the iono-
sphere, it will be to experiment with re-
cording effects on Earth and the satellite.
These means of influence are: incoherent
scattering radar and station of vertical
ionospheric sounding of Institute of Na-
tional Academy of Sciences and Ministry
of Education and Science of Ukraine,
ionospheric sensing system based on radio
telescope UTR-2 and low-frequency ob-
servatory  Radioastronomic  Institute
NASU devices partial reflection and par-
tial Doppler sensing of Kharkiv National
University of V.N. Karazin, heavy-duty
stand acoustic sensing of Lviv Centre of
Institute of Space Research Institute
NASU-NSAU.  Considerable interest
causes also joint observations with foreign
partners - auroral stands of the European
Association of EISCAT (Tromse-sity,
Norway), HAARP (Alaska, USA), Sura
(Russia).

Ground infrastructure of Space sys-
tem “Sich-2” is created at the National
Control and Test Center of Space
(NCTCS).

Ground infrastructure includes:

1. Ground control (GC) of space ap-
paratus, which comprises:

- mission control center (MCC);

- control station of S - band;
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- main information center.

2. Earth based information complex
(EBIC) includes:

- operational centre;

- receiving data of X-band;

- complexes of information pre- pro-
cessing and archiving.

Ground control provides manage-
ment of satellite “Sich-2” from the mo-
ment of launching into orbit to stop its
operation. Mission Control Center was
created using modern computer tech-
nology and information technology.
Software and hardware tools and data
base organization and management for a
single database MCC provides ability to
control group of one type satellites on
the basis of perspective space apparatus
launching. Special software of MCC
provides if necessary adjustability of
programs transmitted on board of space
apparatus in the previous communica-
tion session until the time of their exe-
cution. MCC provides:

- formation of long-term and opera-
tional management plans of SA onboard
systems;

- formation of a command program
information for controlling the SA
onboard equipment;

- acceptance of current navigation
parameters, prediction of motion pa-
rameters, the calculation of the standard
ballistic information;

- monitoring and analysis of func-
tioning of SA onboard systems;

- plan drafting for work of SA reve-
nue load;

- interaction between the elements of
ground control and earth based infor-
mation complex.

Ground control stations provide:

- transmission of software command
information to SA board;

- reception from SA and transfer to
GC telemetry navigational information;

- measurement of current navigation
parameters of SA during communica-
tion session.

Ground information complex pro-
vides reception and provides users with
ERS data (space images) according to
the applications. It comprises means for
receiving, processing, archiving and
dissemination of ERS data. The com-
plex provides the following functions:

- obtaining from the operator space
system applications for images;

- development and transfer of PCO
coordination (long-term) plans of pay-
load SA;

- receiving information from SA
remote sensing;

- annotating, preprocessing and
normalization of remote sensing data;

- archiving of ERS data obtained;

- formation and by providing ERS
data (space images).

Operational plan of revenue load
work of SA is formed by the coordina-
tion plan in the control center.

The initial products of complex are:

- normalized information derived
Earth observation data that should be
stored for a long term;

- automated directory ERS data ob-
tained;

- ERS database.

Analysis of national and internation-
al space programs suggests that formed
the new space vision problems, based
on the priority needs of sustainable eco-
nomic and social development, the need
to address global challenges. These
space activities will be:

- to determine the future of the
economy;

- to influence the society and its des-
tiny;
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- to possess ability to provide global
life needs of mankind.

Formation of the National Space
Program of Ukraine for 2013 - 2017 is
based on positions arising from the
goals, objectives and key priorities for
space activities in Ukraine and in other
countries [2]:

- implementation of space programs
shall be subject to and focused solely on
the interests of the consumer: the high-
est priority should be the use of space in
order to enhance quality of life;

- space activity takes an internation-
al character that defines high openness
and available at the stage of project de-
velopment, and on the stage using the
results.

One of the properties of the Pro-
gramme is a close link with the programs
of individual states and the international
programs and projects that are carried out
under the auspices of the UN.

Conclusions. Based on the infor-
mation we can draw some conclusions.
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YIIPABAIHHSA BIAXOOAMH
TA PECYPCAMH

YK 332.657:429

KOHIEIITYAABHO-METOAOAOTI'TYHI
3ACAOH MIHIMI3AIII BIAXOOIB HA BA3I
OIIHIOBAHHS XXUTTEBOTI'O IIUKAY
ITPOAYKTIB TA MATEPIAAIB

I'.Il. Buroscbka

Jlep>xaBHa €KOJIOTIYHA aKaIeMis iCISANILUIOMHOI OCBITH Ta YIIPaBIIiHHSA,
ByJI. Mutpononuta Bacuns Jlunkiscbkoro, 35, 03035, m. Kuis,

[IpobaeMy BigXoAiB Ta TOKCHYHOTO
3a0pyIHEHHS HUMH HaBKOJHIIHBOTO
cepenoBuiia BigHeceHo OpraHizalieto
€KOHOMIYHOTO CHiBPOOITHHITBA 1 PO3-
Butky (OECP) no oxHi€i 3 BU3HAYalb-
HUX EKOJIOTIYHMX NpOoOJIeM IIIOICTBA
yepe3 MOTEHLINHI pyHHIBHI e(eKTu Bi-
axomie  [1,2]. TlpobGrema BigxomiB
moB'si3aHa 31 BciMa cdepaMu KUTTA 1
TOCTIOAapChKOi HisITBHOCTI, € MepMaHe-
HTHOIO Y 4Yaci i He mependavae yHiBep-
canpHMX pimeHb. Bona Bumarae moc-
TIHHUX 1 CHCTEeMHHX 3YCHIIb, IO CTO-
CYIOTBCSI HE TUIBKU YPSIOBIIB, TPOMH-
CIIOBUX  KOPHOpalild, KOMYHAJIbHUX
CITy>k0, HayKOBIIIB, ajie i KOXHOI OKpe-
Moi moauHM. [Ipu 11boMy ii BUpiIEHHS
BUCTYIIA€ HE TUIBKU K YUHHHUK 3MEH-
OICHHS HEraTHBHOTO BIUIMBY Ha [0-
BKULISI, aje i K IUIIX pecypcosbepira-
I0YOTO PO3BUTKY.

B VYxpaini npobiema BiaxoiB BHpi-
3HSIETHCS OCOOJMBOK MACIITAOHICTIO i
3HAYMMICTIO SIK BHACJIIJJOK OMiHYBaH-

annapaulv@ukr.net

HS B HapoJHOMY TOCIIOJapCTBi pecyp-
COEMKHX 0araToBiIXiIHUX TEXHOJOTIH,
TaK 1 yepe3 BiICYTHICTh MPOTATOM TpH-
BaJIOTO Yacy aJeKBaTHOTO pearyBaHHS
Ha 11 Bukimuky. [llopiuHe yTBOpeHHS Bi-
nxomiB (6uts 700-750 MIH.T), 00CSATH 1X
HakonuueHHs (moHan 30 MIpA.T), MoKa-
3HHKH TIHTOMOTO HAaBaHTAXCHHS Ha
oauHHUIO TepuTopii (40-50 THe. T/KM?) €
6esnpeueneHTHIMH B €Bpori. Hakonu-
YeHHS BiAXOJIIB HE TIIbKU MOTpedye
BIUTYYEHHS 3HAYHHUX 3EMENBHHX TUIOL]
mig iX CKIIaJyBaHHsS, a i 3yMOBIIOE 3a-
OpyIHEHHS TPYHTIB TOKCHYHUMH PeUO-
BHHAaMHU, 3apaKCHHS [TOBEPXHEBHX 1 TIi-
J3EMHUX BOJI, MOTIPIICHHS SKOCTi aT-
MOC(EepHOTO TIOBITPSl Yepe3 MUI0yTBO-
PEHHSI Ta TOPIHHATEPUKOHIB, IO 3pell-
TOI0 3TyOHO BIUIMBAaE Ha 3/0POB’S JIiO-
nei. Jlomamo, 1110 3 MO4YaTKOM €KOHOMi-
YHOTO 3pPOCTaHHS OOCATH BIAXOIIB B
YkpaiHi 1eMOHCTPYIOTh TEHICHLIIO0 N0
30inbIIeHHs (MiCHA MamiHHSA MPOTATOM
90-ux pokiB). Lle cBimuuTH TPO 3acTO-
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CYBaHHS CTapHX TPAJAHMIIHHUX TEXHOJO-
rifl, Ipo CTPYKTYpHY CTarHauiro i Ha-
BiTh JIETpajiallil0 HapOAHOTOCTIOAAPCH-
KOTO KOMILIEKCY, 32 YMUM CTOITh 3arpo3a
HEKOHTPOJIHOBAHOTO HAPOCTAIOUYOrO Ha-
KOITMYEHHS BiJIXOIB 31 BciMa #oro 3ry-
OHMMHM HaCJiJKaMU s JOBKULIS Ta
3JI0pOB'sl JTFO/ICH.

Po3pus, mo ckmaBcs Mixk obcsramu
HAKOIMYEHHS BIJIXOJIB Ta iX yTHIi3alli-
€10 1 B3HEUIKOKEHHSM, MOTIHOIIoE
EKOJIOTIuHy KpH3y, Hajae ilf mporpecy-
I0YOT0 XapakTepy i1 CTae TajJbMiBHUM
YHHHUKOM TSI eKOHOMIKH KPaiHH.

AKTyaJIbHiCTh CTATTi BU3HAYAEThb-
Csl HEOOXIJHICTIO CTBOPSHHS €KOJIOTiY-
HO O€3MEeYHOi CHCTEMH TMOBOKCHHS 3
BIZIXOJJaMU BHXOJISIYU 3 CyYacHHUX TPio-
PHUTETIB OXOPOHH HABKOJHUIIHLOTO TIPH-
POJTHOTO CEpEeIOBHIIA, PalliOHATEHOTO
MIPUPOJOKOPHUCTYBAHHA Ta pecypcosde-
pexxeHHsi. HakonwueHHsT BigXojiB Ha-
JISKUTH JI0 HAKOIIbII KPUTHYHUX MPO-
0JieM, OCKIITBKY iX 30epiranHs moTpedye
BIWJIyYCHHS 3HAYHUX 3CMEJIBHUX [IiJisi-
HOK, HETaTUBHO BIUIMBAa€ HAa CTaH Ha-
BKOJIMIITHHOTO CEPEJOBUIIA 1 3I0POB'S
mozei. Pazom 3 TUM y Bifxollax KOHCe-
PBYETHCS YaCTHHA PECYPCHOTO 1 eHep-
TeTUYHOTO TOTEHIIIaTYy.

Merta cTaTTi HOJISITa€ B TEOPETUKO-
METOJIOJIOTIYHOMY OOIPYHTYBaHHI Mi-
HiMi3amil BigXOAlB BUXOAAYU 3 JOCII-
JOKEHHSI KUTTEBOTO UKy MPOMYKIIi &
MaTepialiB Ta PO3BUTKY PEUHUKIIHTY i
BU3HAUCHHS ONTHMAJIBHUX HUISXIB Y3-
TO/OKEHHST €KOJOTIYHUX, E€KOHOMIYHHMX
Ta COI[iAJIbHUX I1HTEPECIB CYCIUILCTBA
II0JI0 YTBOPCHHS Ta BUKOPUCTAHHS BijI-
XOJIiB B aCMEKTi CTAJIOTO PO3BUTKY.

HeratuB BigxomiB SIK PEYOBUH UM
MPEIMETIB, Bl SKMX BUPOOHHX (BJac-
HUK) Ma€ N030aBIATUCA HE OOMEKY€ETh-
csl exoJiorivHUM (akTopoM. B pecypc-
HOMY KOHTEKCTI YTBOPCHHS BIIXOJiB

301JIbIIIyE€ MAaTEPiaOMICTKICTh TPOIYK-
mii Ta BiMOBIAHO 3HWXKYE ii KOHKYPEH-
TO3MATHICTh, II0 TAKOXK € HEraTHBHUM
(akropom. Pazom 3 TuMm, 1 cami Bimxoau
€ HOCISIMH KOPUCHHMX KOMIIOHEHTIB 1
BJIACTUBOCTEH.

3 mornsAAy pamioHaJIBHOTO IPHPO-
JOKOPUCTYBAaHHS Ta PeCypco30epekeH-
Hs YTBOPEHHS 3HaYHUX OOCSTIB BigXo-
JiB TOBOPUTH PO MApHYBAHHS pPeCyp-
CiB, HE paliOHANFHE X BUKOPHCTAHHSI.
B cydacHiii ekoHOMIYHIM cuUCTeMi Ma-
I0Th OyTH MEperisiHyTI NpiOpUTeTH Yy
cdepi MPUPOTOKOPUCTYBAHHS, peCyp-
co30epexeHHs, yTHIi3alii BiAXOMIB Ta
BTOPHHHOTO PECYPCOKOPUCTYBaHHSI.
KepiBHot imeero Mae OyTu BiAmpario-
BaHHs HayKOBOTO PO3YMIHHS CHHEpTi3-
My paliOHAJILHOTO MPHPOJOKOPHCTY-
BaHHSM 1 pETYIIFOBaHHSAM BiJXO/IiB.

3a0e3medeHHs] KOHKYPEHTOCIPOMO-
JKHOCTI HAI[lOHANbHOT €KOHOMIKH 3Hau-
HOI0 MIpOI0 3alie)KaTUMe BiJ] IEPEXOY
Ha OUTBII TOBHE BHUKOPHUCTAHHS CHPO-
BUHH, SKa 3aJy4a€TbCsl y TOCHOAAPChH-
Kuii o0ir. 3BicH HEPO3PUBHICTH MPO-
OJIeMU YTBOpPEHHS 1 BUKOPUCTAHHS Bil-
XOJIiB SIK BTOPHHHHX PECYpPCIiB 3 3arajib-
HOKO MPOOJIEMOI0 pecypcHOTo 3adesre-
yenHs [3]. Lle 103BOIMTE cTabuTi3yBaTH
i B MOJAJIBIIOMY CKOPOTHTH BHKOPHC-
TaHHS MPUPOJHUX PECYPCIB 1 CTBOPUTH
YMOBH JJI1 ONTHMI3aIil (QyHKIIOHY-
BaHHsI €KOJIOT0-CKOHOMIYHUX CHCTEM.

HaseHa B VYkpaiHi rocmomapchka
MpakTUKa He 3a0e3nedye pamioHaNbHO-
IO YIOPaBIiHHS SK TOBO/DKCHHS 3 Bij-
XO0ZaMH, TaK 1 PeCcypCOCIOKHUBAHHIM
3arajioM. OCOOJIMBO 1€ TPOSIBISETHCS Y
BIJICYTHOCTI KOMIIEKCHOTO MiAXOIy MO
yIpaBIiHHA pecypcamMy W BiIXomaMu B
ix emHocTi. OcTaHHE 0a3yeThcs Ha B3a-
€MO3B'A3KYy  PeCcypCHO-TOCTIOAAPCHKUX
BIIHOCHH 3 TIPOOJIEMOIO YTBOPCHHS, Ha-
KOIIMYCHHS Ta BHKOPUCTAHHS BiIXOJIB.
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Came Ha [ili OCHOBI Mae€ IOCATaTHUCH
BHUCOKHUI piBEHb Y3TOJKEHOCTI €KOJIO-
TYHUX 1 COLIaTbHUX MUTaHb, PO3BUTOK
e(EKTUBHOI MiAMPUEMHHUIILKOT JTisTh-
HOCTi, paIllOHATbHE BHKOPHUCTAHHS,
30epeKeHHS 1 BITHOBIICHHS IPUPOTHUX
pecypciB, 10 € 3aMOPYKOI0 CTAIOTO PoO-
3BUTKY. [Ipu 11bOMY HAyKOBHH MiAXij
MAa€ BUXOJUTH 3 IPUHIIUIIIB!

® CHCTEMHOCTI SIK OCHOBH PO3KPHTTS
B3a€MO3B’SI3KIB 1 B3a€MO3AJICKHOCTEH
MDK yCiMa NPOBITHUMH CTPYKTYpHUMH
(akTOpaMu TMPHUPOTOKOPHCTYBAHHS Ta
MOBOJIXKCHHSI 3 BiIXOJIaMH;

o (DYHKITIOHATLHOCTI SIK (haKTopy, 1110
3a0e3reuye  B3a€MO3B’S30K  YIPABIIHCH-
KHUX 3aX0[iB y cdepl MpUpOJOKOPUCTY-
BaHHsI Ta TIOBOJDKEHHS 3 BiIXOIAMI;

® KEpOBAHOCTI, BHU3HAYAIBLHOI YMO-
BOIO SIKOTO € I[JIECIIPSIMOBAHE PETyIII0-
BaHHS TIPOLECIB TPHUPOIOKOPHUCTYBAHHS
Ta YTBOPEHH:I i BUKOPUCTAHHS BIIXO/IiB;

® CTamHOCTI, MO 3a0e3mneuye peai-
3ali0 MPOTpaMHUX 3acaj] CTAJIOTO PO3-
BUTKY, BKJIFOYAlOYH OXOPOHY Ta pallio-
HAJIFHOTO BHKOPHUCTAaHHS HPUPOTHIX
pecypciB i IOBOHKEHHS 3 BIAXOIaMU;

¢ IHTETPOBAHOTO MiJXOLY O yIIpaB-
JMHHA pecypcaMH Ta CTBOPEHHSM iH-
(bpacTpyKTypH MOBODKEHHS 3 Bixozaa-
MU, TiABUIIEHHS HOTO KOOPAWHOBAHOC-
Ti Ta €(h)EKTUBHOCTI;

® TIPOTHO30BAHOCTI YTBOPEHHS BiA-
XOJiB Ta iX TEpUTOPIAILHOIO pO3Mi-
IICHHS 1 TUIaHyBaHHS.

Crizg 3a3Ha4UTH, IO B OCTaHHI POKH
PO3BUTOK CepHr MOBOJKCHHS 3 BIIXO-
JaM{ JEMOHCTPYE B3a€MOBILIHB 3aKOP-
JIOHHO] (TIepenyciM €BpoMeichkoi) 1 Bi-
Tun3HAHOI (konmummHboro CPCP) mpak-
THKH. €BpONEHChKE 3aKOHOIABCTBO -
MOHCTPY€ TEHICHLII0 A0 OuIbIIOI eKo-
HOMi3aIlii cdepu MOBOKEHHS 3 BiAXO-
JaMH 1 B I[bOMY BiJHOIIEHHI Oarato B

YOMY TIOBTOPIOE BITYM3HSHHUHA JIOCBIA
aJMIHICTPAaTUBHO-TUIAHOBOT €KOHOMIKH.
Onnak HaOyTa B YKpaiHi MPaKTHKa BH-
Marae IEepeOCMUCICHHS 1 PHHKOBOTO
pedopmyBanHsa. HaOmkeHHS 10 piBHS
PO3BUHEHUX KpaiH TIOB'SI3aHO Tepeay-
CiM 3 BUPINICHHSAM HU3KH TpoOieM, 30-
Kpema MO0 BiANpPamiOBaHHS HAayKOBO-
o0 pPO3yMiHHS CHHEpPri3My MiX Hapo-
NIyBaHHSIM CIIO)KHMBAaHHS PECypciB Ta
perymoBaHHsAM Bigxoais [4, 5]. I3 upo-
TONOTJISIy KOHCTPYKTHBHUMH MOXYTh
BUSBUTHCS JICSIKI aCTIEKTH PETYIIOBAHHS
BUKOpHCTaHHs (yTHii3auii) BiAXoIiB 3a
NpakTHKOI 80-X POKiB MHHYJIOTO CTO-
mitTss. Ha ToW 4ac mpumangae sk CTBO-
PEHHSI IUPOKOT TEPMIHOJIOTIYHOT Oa3u
y uiii cdepi, Tak 1 PO3BUTOK POOIT i3
HOPMAaTHBHOTO KOHTPOJIIO, OOJIKY Ta
€KOHOMIKH BTOPHHHOTO PECYpPCOKOPHC-
TyBaHHsI 3arajioM. BiT4uM3HsSHA TpaKTH-
Ka orepyBajia TaKMMHU KaTeropisiMU 5K
"BTOpMHHA CHpPOBHHA", "BTOPHUHHI pe-
cypcu", "BTOpMHHI  MaTepiaibHO-
CHpOBHHHI pecypcu", "mobiuni" 1 "cy-
myTHI" ipoaykTH Ta iH. Lli Tpaauii me-
BHOIO Miporo 30eperniucs B UYUHHOMY
YKpaiHCHKOMY 3aKOHOJIABCTBI CTOCOBHO
MTOBO/DKCHHS 3 BIIXOJaMH, SIKE OIEpYe
MOHATTAMHU "BIAXOIH SK BTOPUHHA CH-
poBuHa", "pecypcHO-IiHHI Bizxoau",
"30MpaHHS 1 3aTOTIBJIA BIAXOJIB SK BTO-
PUHHOI CHpOBHHH", "HepeniK BiIXOdiB
SIK BTOPUHHOI CUPOBUHH".

3a3sHaueHl BITYM3HSHI MIIXOIH JI0
HEIaBHBOTO Yacy HE 3HAXOAWIH aIeK-
BAaTHOTO CHPUUHATTA 3 OOKY HAIIUX €B-
pomneicbkux Komuer[6].

OpHak 3 OPUAHATTSIM JUPEKTHBU
2008/98/€C[7], BBeaeHHSIM IOHATTS
"moOiYHl MpOAYKTH" Ta BU3HAYCHHSAM
"KIHI CTaTyCy BixojiB" €BpOIEHChKi
3aKOHOJABIlI (PaKTUYHO MiAIANUI came
JI0 TIOHSTTS '"BTOpWHHA CUpOBHHA", a
Kareropiss "moOiyHI MPOAYKTH" MPSMO

116



ExoJoriuni Hayku

IMPUKAAOHA EKOAOTITA

MOB'SI3YETHCS 3 TIEPEXOJIOM BIIXONIB Y
KaTeropiro BTOPUHHOI CHPOBUHH.

[ToBepHeHHs 10 Hade O TO 3HAOMOT
HaM TNPaKTUKU WJie Ha HOBOMY PiBHi, Ha
0a3i MMPOKOTo JOCBiAY PHHKOBOTO pe-
TYJIOBaHHS, 1 B TOH )K€ Yac BKIIOYAIOYH
JIOCUTh JKOPCTKI aIMIiHICTpaTHUBHI IiJI-
xomu. JInst po3yMiHHSI CHHEPTi3My MiX
HApOIIYBaHHAM PECYpPCiB Ta PEryJio-
BaHHSM BiIXOJIiB HEOOXiHA KOHIENTY-
aJbHA YITKICTh Ta MiATPHMKA CTpaTeri-
SIMU TIPAKTUYHOTO 3aCTOCYBAHHSI.

CyuacHe €BpOIEHChKE 3aKOHOJIaB-
CTBO Tependavae HOBHHA MiAXia SK IO
npobsieMl CKOPOYEHHS BiAXOIIB, TaK i
JI0 X BUKOPUCTAaHHS.

VY 2008 pori €BporneiicbKUM apJa-
MEHTOM Ta Pajoro mpuilHITO HOBY IH-
pextuBy 2008/98/€C, "IIpo Bigxonu Ta
BIIMiHY JIESIKUX IHIIMX JUPEKTHB'", sKa
MOBWHHA CIPUATH HabimxenHto €C 1o
""cycniibCTBa peUUKIiHry (yTriizarii)",
YHHUKAIOYH YTBOPEHHS BiAXOMIB YM BH-
KOPUCTOBYIOUH IX SIK pecypcH. Jlupek-
TUBA 3aIPOBAJDKY€ MiAXiM, SKHHA Bpaxo-
BY€ BECh JKUTTEBHU IUKJI MPOMYKIIi Ta
MaTepiaiiB, a HE TUIbKH CTaJil0 BiJIXO-
IIiB, & TAKOXK 30CEPEDKY€E yBary Ha 3me-
HIICHHI BIUIMBY BiIXOJiB Ta TIOBO-
JUKEHHS 3 HIMHU Ha JTOBKIIJIS.

OkpiM Toro, JIMpeKTHBOIO TPOMOHY-
€THCS 3a0XOUYBAaTH YTHIII3AIiIO BiIXOIiB
Ta BUKOPUCTAHHS IEPEpOOTICHUX MaTepi-
aNiB I 30epeKEHHS MPUPOHUX PECcyp-
ciB. ITig yac po3poOKK €KOJOTIUHUX KpU-
TepiiB OLIHKU XUTTEBOTO IMKITY MPOIYK-
i JTy’Ke BeJMKa yBara NpUIUISEThCS MO-
JKIIMBOCTI  MaKCUMAIIBHOTO  3aMKHEHHS
BXiJIJHUX Ta BUX{JIHUX TIOTOKiB IPOIYK-
IIHOT CUCTEeMHU — Bijl IPUIOAHHS CHPO-
BUHHU JI0 BHUPOOHUIITBA, CKCILTyaTarii Ta
yTHiizanii (pEeUKIIHTY).

Pama €C 'y cBoiii JlupekTusi
(2008/98/€C) mporoHy€e M’ SITUCTYIICHEBY
iepapXiro MpPIOPHUTETIB yHIPABIiHHS BiIXO-

JlaMH, sika Mae OyTH BTLICHA JiepyKaBaMH-
YJIeHAMH B MEXaX IX HaI[lOHAJIBHOI MOJTi-
THKH 11010 BIIXO/IB:

1) monepepkeHHs] BUHUKHEHHS Bifl-
XOJiB (HalOaKaHIINH BapiaHT);

2) IOBTOPHE BUKOPUCTAHHS;

3) nepepoOKa;

4) iHma yrtwmizamis (B TOMY YHCHI
€HepreTUYHe BiTHOBJICHHS);

5) Ge3neuHe po3MilieHHS abo0 3axo-
POHEHHS SIK KpaiHil BUMAJIOK.

IIpn peanizauii npioputery mnep-
[IOTO TOPSIKY AaKIEHT pOOUThCS Ha
3MiHI TEXHOJOTIYHOTO MpOIEeCy W mpo-
OyKUii 3 TUM, 100 3BECTH 10 MiHIMyMY
3arajibHe YTBOPEHHs BiaxoniB. Lle 3miii-
CHIOETBCS MUISIXOM KOHTPOJIIO 1 OIIHKH
3aJy4eHUX Y BHPOOHUYUH IPOIEC MPH-
POIOHUX pecypciB, BiANOBIIHO MPOIYK-
mil ¥ BIAXOJIB, HAa BCIX €Talax >KUTTE-
BOTO IMKITY: BiJI IpOIleCy BUPOOHHUIITBA
JI0 KiHIIEBOTO CIMOKMBaHHS. OCHOBHOIO
TEXHOJIOTIYHOI0 BHMOTI'OI0 CTa€ 3acTo-
CyBaHHS ‘‘HaHKpamioi 3 JOCTYITHUX TeX-
HOJIOTIH”, IO BKJIIOYAE: 3aCTOCYBaHHS
MaJIOBIIXOJTHUX TEXHOJIOTiH, BUKOPHC-
TaHHS MEHII IIKiJJTMBUX PSUOBHH, Bill-
HOBJICHHS Ta IepepoOKy BiIXO/IB Ta iH.

3a3HaveHi MPiOPUTETH MAIOTh JIATTH
B OCHOBY (pOopMyBaHHSI €IWHOI KOHIIETI-
TyaJbHO Y3TOJDKEHOI Ta HayKOBO-00-
TPYHTOBAHOI JAEPXKaBHOI MOJITHKH 1 B
VYkpaiHi K Ha HaliOHAILHOMY, TaK i
rajy3eBOMy, pEriOHAJIBHOMY 1 Miclie-
BoMY piBHAX. HOBI KoHIeNTyalbH1 mij-
XOJI BU3HAYAIOTh KIIFOUOBE 3aBJaHHS —
CTBOPEHHS MITICHOI CHCTEMH TIOBO-
JDKEHHS 3 BIIXOJaMH B paMKax Cydac-
HOi ifeonorii pecypcozbepexenns. B ii
pamKax MiHIMi3aIlis BiIXOMIiB Ta BTO-
PUHHE PECYpCOKOPUCTYBaHHS Ma€ cTa-
TH OJHUM i3 TIPIOPHUTETIB JIOBrO-
CTPOKOBOI CTpaTerii COoIiaabHO-EKOHO-
MIYHOTO PO3BHTKY, METa SKOTO - PO3-
HIMPEHHS. PECYPCHUX MOMKIMBOCTEH, 1,
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BOJHOYAC, WIABHUIICHHS IHTETPAILHOL
€KOJIOT0-eKOHOMIYHOT  e(peKTHBHOCTI
rOCMOJIAPCHKOTO  KOMILIEKCY. MaroTh
BH3HAYATHCA SK IIISAXA CKOPOYCHHS
00CATIB YTBOpPEHHSI BIAXOMIB Ha BCIX
eTanax JKHUTTEBOTO IIUKJIY TPOAYKTIB
Tak 1 yMOBH TpaHchopmallii BiAXomIiB y
BTOPHHHI PeCypcH, a TAKOXK YMOBH 320-
XOYCHHS X BHKOPUCTAHHS IJI1 C€KOHO-
MIYHHX areHTIB.

B koHIIENTyaIbHOMY IIIaHi MO0 Bif-
XOJIiB CIOXKHUBAHHS MEPECTiAyEThCA MeTa
«HYJIBOBOTO PiBHS BIIXOIIB» SIK 32 paxy-
HOK MiHIMi3aIlii yTBOpEHHS, TaK 1 IUISIXOM
PELHKITIHTY, TTOBTOPHOTO BHKOPHCTAaHHS,
Bi/IHOBJICHHS UM yTHJTi3allil.

B MeTonomnoriuHoMy acriekTi iHTer-
POBaHMK MiJIXiJ IO YIPABIIHHS pecyp-
caMH Ta MOBOJKCHHS 3 BiIXOJaMU Mae
OXOILTIOBATH JIBa €TaIW: eTaml 10 TOro,
SIK BJIACHE BiJXOJM YTBOPWJIMCS 1 eTam
miciast yTBOpeHHs BiaxoxiB. Ilepmmii
eTar, abo K 3a3HA4YEHO BHUINE, NPiOpH-
TET MEPIIOro MOPSJKY, a caMme 3amooi-
raHHs ab0 MiHIMI3allis yTBOPEHHS Bij-
XOAiB, mependadae: TEXHIYHE TIepe-
OCHAIIICHHS BHPOOHHYOTO KOMILJICKCY
Ha OCHOBI IHHOBAI[ITHOI MOJIENI TEXHO-
JIOTIYHOTO PO3BUTKY; BIIPOBAKEHHS
€KOHOMIYHHX BaKEJIB BHUTHUCKYBaHHS
0araToBIAXIIHMX TEXHOJOTiIH, 0C00-
JINBO TIOB’SI3aHUX 3 HEOE3NMEYHUMH Bif-
xojgamu  (OMOJAaTKyBaHHS TEPBHHHOL
CUPOBHUHHM, €KOJIOTIYHI MOJATKH Ha pe-
CypCH, BIOXOJOEMHY TMPOAYKIIIO Ta
NpoIecH, HOPMATHBHE PETYIIOBaHHS
YTBOPEHHS BIIXOIB); YAOCKOHAJICHHS
OpraHi3alliiHUX MEXaHi3MiB  YIIpaB-
JiHHS BUPOOHHMYOK MisIIBHICTIO TiAm-
PHEMCTB 3 TUM, MO0 3MEHIIUTH YTBO-
peHHst BimxoniB. Jlo 1poro mopaerbcs
[MOCUJIEHHS BIAMNOBIAAIBHOCTI BIJIXO0JI0-
YTBOPIOBAYiB MUIIXOM BIPOBAJKCHHS
(inaHcoBO1 cTparterii ans camogiHaH-
CYBaHHSI CEKTOPY BiAXOMiB B KOHTEKCTI

BCTaHOBJICHHSI “pO3LIMUPEHOI BiIOBI/Ia-
JHHOCTI BUPOOHMKA” Ta peanizalii B
MOBHOMY 00Cs31 TpUHIMIY ‘3a0pya-
HIOBaY IUIATUTD .

Mertonomnorist iHTerpOBaHOTO YIIPaB-
JiHHS MAa€ BUXOAWUTH 3 PO3IISAY CHUC-
TEMHU aJbTEPHATUBHUX pillleHb (IIPOCK-
TIiB TOILO), KOYKEH 3 SIKHX OI[IHIOETHCS 32
KpUTEpiIMU E€KOJIOTIYHOCTI, TEeXHIYHOL
MO>KJIMBOCTI Ta €KOHOMIYHOI JOIIJIBHO-
CTi. 3a3HaYCHA METOIOJIOTIS 3aCTOCOBY-
€Tbcad BUXOIAYM 3 KOHLEMIis KUTTE-
BOTO ITUKJTY IPOIyKuii if MaTepiais.

Takuil miaxig XapakTepusye CyKyIl-
HICTh TIEPETBOPEHb 1 MPOCTOPOBUX Iie-
peMileHb PEYOBHH MPUPOJIH B IpoLieci X
OCBOEHHSI, BUIOOYTKY, TEpepOOKU, BUIO-
TOBJICHHS TIPOAYKIIIT Ha iX OCHOBI, BUKO-
PHCTaHHSI 1 KIHIIEBOTO TIOBEPHEHHS B TIPH-
pOmy TMiCNsI BHKOPHCTAaHHS. BuBUeHHS
JKUTTEBUX LHUKJIB JOTIOMArae BU3HAYHTH,
Ha sIKild CTajii CyCIUILHOTO BUPOOHHIITBA
HEPBUHHO BHAOOYTI PEUOBHHH INPUPOAU
MOXYTh OYTH 3HOBY NMOBEPHYTI B T'OCIO-
Japcbkuii 00l 3 MEHIIMMH BHUTpaTa-
mu. Taka KOHIIEMIIiS JO3BOJISIE MIEPEHECTH
aKIeHT 3 aHali3y «Ha BUXOIi» Ha KOM-
IUIEKCHUM MIIXiA 0 palioHaJbHOTO BH-
KOPHCTaHHSI TIPUPOJIHUX PECypCiB, B TO-
My YHCITi peani3aiisi MPUHIUITY 3aMiHd —
TOOTO, 1 1Ie MOYKITUBO, 3aMIHIOBATH IIPH-
POHI pecypcH BiXoJaMu BUPOOHHIITBA 1
CTIOKUBAHHSL.

Bu3HaueHHsT JKUTTEBOTO LUKIY IIPO-
JYKIT 1 TUMOBHK 3MICT poOIT Ha HOTro
CTalsAX BCTAHOBJIIOIOTH BITUM3HSAHI CTaH-
JIAPTH, BIJMOBIAHO JIO SIKUX BECh JKUTTE-
BUI IMKJI MPOIYKIIii MOIUISIOTE HA CTai:
JOCII/KEHHS 1 TPOCKTYBaHHS, BUIOTOB-
JICHHSI TIPOJYKIIii; 0O0epTaHHsS MpPOYKIIii;
CIOKMBaHHS a00 eKCIUTyartauis W yTWii-
3ar1is npoaykiii [8].

[TOHATTA XKUTTEBOTO LUKIY 3aKpill-
JICHO 1 B MIDKHApOJHMX CTaHIApTax ce-
pii ISO 14040 [9]. 3rigHO 3 HHMH,:
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JKMTTEBMHM IMKJI- IIOCHIIOBHI Ta B3ae-
MOTIOB'SI3aHI MiX COOOI0 CTyNEHI CHC-
TEMH TIPOAYKTY — Bix mpuabaHHA abo
JI0OyBaHHS MPUPOJHUX PECYPCIB JO OC-
TaTo4HOro BHAaneHHs. [lig cucremoro
IPOIYKTYy PO3YMIIOTh CYKYIHICTh Ma-
TepialbHO Ta SHEPreTHYHO ITOB'S3aHUX
eJeMEHTapHUX (OIWHUYHUX) MPOLECIB,
sKa BUKOHY€E OJHY a00 AeKiIbKa BH3HA-
YeHHUX (YHKIIIH.

JKutTeBuii LUK CIiJ] pO3YMITH SIK T10-
CITiIoBHE (TIapaJIeNIbHO-TIOCTIIOBHE) TIPO-
XOIDKCHHS 3HOBY PO3POOJICHOTO MPOIYK-
Ty (MaTepiasiB, MalllMHKU, BUPOOY, 1 T. iH.)
y 4Yaci ¥ NpoCTOpi B YCHOMY JIAHIIFOXKKY
CTaOlIbHO 3MIHHMX CTajii (eramiB): Bij
3aaymy (izei), TeXHIYHOI Marepiamizarii
i€l igei i ax 10 MOBHOTO BiJMUpPaHHS
BUPOOY SIK 00'€KTa BUKOPHCTAHHS BHACII-
JOK MOpaJBbHOro abo (hi3MIHOrO 3HOMICH-
HS Ta yTUTI3aLis.

OIiHIOBaHHSl KHUTTEBOTO IHKIY -
00'eIHYBaHHSI Ta OI[IHIOBAaHHS BXOJIiB,
BUXO/IB Ta IOTEHIINHUX E€KOJOTTYHHUX
BIUIUBIB CHCTEMH MPOAYKTY MPOTATOM
JKUTTEBOTO IMKIY Ha BCIX CTamisgx -
3MIACHIOETBCA 3TiHO 31 CTaHIapTaMH
ISO 14040: Metoauka OLIHKU «KUTTE-
BOTO IHKITY.

AHaJi3 )XUTTEBOTO MUKITY MPOTYKITiT
(amrn. BapianTH: environmental life-
cycleapproachoranalysis; cradle-to-
grave analysts; ocTaHHE O3Ha4ae «aHa-
JIi3 - Bl KOJUCKU JI0 MOTHJIM), II¢ aHa-
JITUYHUN METOJ OIIHKK €(EeKTIB BILTHU-
BY Ha HaBKOJIUIIHE CEPEIOBUILE MIPOTS-
TOM YChOTO Yacy iCHYBaHHs JaHOI Mpo-
Iykimii (BupoOy): 3 MOMeHTy ii cTBO-
PEHHS [0 3HUIIEHHS abo yTuiizarmii.
Bin oxommoe 30MpaHHS Ta KiTbKiCHE
OLIIHIOBAHHS BXOMIB 1 BUXOMIB IUIS 1a-
HOI CHCTEMHU MNPOAYKTY MPOTArOM Ii
JKUTTEBOTO LIUKITY.

VY3aranpHIOIOUN BITYM3HSHE TIyMa-
YEHHSI JKUTTEBOTO IMKITY, O OLIBIIO0

MIPOIO CTOCYETHCS TPOIIeCY BUPOOHUII-

TBa, Ta MIXHAPOAHI MiIXOAH, SKi Oi-

JIBIIC OPiEHTOBaHI HA EKOJIOTIYHI acre-

KTH, HaMW BHJIUICHO OKpeMi cTaiii BU-

TOTOBJICHHS TIPOAYKIIi, SKi JOIIBHO

po3TasAaTH 1 JNOCHIKyBaTH B KOH-

TEKCTI MiHIMi3alil BIIXOIiB:

- TPOAYKILS ICHYE SK 3a]IyM, i7es;

- HayKOBI JIOCIHIPKEHHS 1 po3po0KH;

- KOHCTPYKTOPCHKO-TEXHOJIOTiYHA TIi-
JIFOTOBKA;

- BHUPOOHHWIITBO BUXIJIHUX MartepiajiB
1 eHepropecypcis;

- TpaHCIOPTYBaHHS 1
MPUPOJHHUX PECYPCIB;

- BHTIOTOBJICHHS HpoXyKuii, ii makery-
BaHHS;

- TPaHCIOPTYBaHHS,
MPOAAXK MPOLYKIIil;

- BUKOPHUCTAHHSA MPOAYKIIi CIOKHBa-
yeM;

- yrwmizaris  (JiKBijaiis) BIIXOIIB
npoXyKuii micis il BUKOpHCTaHHS.
ITo BigHONIIEHHIO IO CHUCTEMH IPO-

JIYKTY BIIXOJaMH BBa)Ka€ThCs Oy/Ib-

SIKMH 3aJIMIIOK, SKWUH BUIANSIOTH. Me-

TOKO JIOCIIJDKEHHS CTa€ TPU [[bOMY BH-

SIBJICHHSI MOXIMBOCTI MiHiMi3allii TBep-

X BIIXO/IB HAa KOHKPETHHX CTaJisX

KUTTEBOrO TMKIy. Lle Mae 3miticHIOBa-

THUCh IUISXOM TPOBEJICHHS IHBEHTapH-

3alilfHOTO aHaJi3y BXOMIB Ta BHUXOJIB

CUCTEMH TPOJIYKTY.

B 3aranpHOMY BHUMaaKy MiHiMi3allis
BIIXOJIiIB MOX€ OyTH JOCATHYTa (SIK Ha
cTanii BUPOOHUIITBA TaK 1 MICJA BUKO-
PHUCTaHHS MPOJYKIIiT) 32 PaxXyHOK KOM-
MJIEKCHOTO BHKOPUCTAHHS CHUPOBUHH,
3HHMKEHHSI TNTOMOI MaTepiaoMiCTKOCTI
KOHCTPYKIIil, TATOMUX BUTpaT MaTepia-
JIiB IUIIXOM 3MEHIIEHHsS Macu W raba-
PHUTIB  KOHCTPYKIii BHPOOYy, MiIBH-
meHHs Koe(illieHTa BUKOPUCTAHHS Ma-
TepiajiB, yNPOBaHKEHHS OE3BiIXOMHUX
TEXHOJIOTiH, BHOOPY MPH KOHCTPYKTOP-

30epiranHs

30epiranHs i
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CBKil TIpopoOIi BHPoOy MEHI nedilu-
THUX Ta JOPOTMX MarepiajiB, 3acTOCY-
BaHHS MIPUHIUITY 3aMiHH, TOOTO, e 11e
MOJXKJIMBO — 3aMIiHIOBAaTH TEPBUHHI Ma-
Tepialu BTOPUHHUMH.

PosrisiHemo MoxIMBOCTI MiHiMi3a-
il BiZXoaiB Ha OCHOBHHX eTamax
(cTagifx) ;KUTTEBOr0 LHUKJIY.

1) llepma cragisi KUTTEBOTO LM-
KJIy — NIPOAYKILif icHY€ K 3aayM (3Ti-
ITHO 3 HAI[IOHAJIBHUM CTaHIApTOM). YiKe
Ha MMOYaTKOBIM CTajii, mepi HiX MOYH-
HATH AISUTBHICTH 3 BUTOTOBJICHHS HOBOT
MPOJYKINi, HEOOXiTHO OIliHFOBATH il
BIUIMB Ha HAaBKOJMILHE CEpelIOBHILE,
30KpeMa CTOCOBHO YTBOPEHHS BiJIXO/IB.
HeoOximHO po3po0iaTH 1 MOCTaBIATH
MPOAYKINIO YU TOCIYTH, SIKI HE MAalOTh
HIKiJJTABOTO BIUIMBY Ha HAaBKOJIMIIHE
cepeoBuIre, € OE3NEYHHNMH CTOCOBHO
X BUKOPUCTaHHS 1 €(PEKTHBHUMH IIOJ0
CIIOKMBAHHS €HEprii 1 mpUpOTHUX pe-
CYpCiB, a TaKOX TaKi, BIIXOAU BiJ SKUX
MOXYTh OYTH TOBTOPHO BHKOPHCTaHI
4y OE3MEYHO 3aXOPOHEHI.

2) Jipyra crafgisi — HayKoBi J1ocJi-
JokeHHs1 i po6orm. Lle poGoru, B pe-
3yJIbTATI IKUX Ha OCHOBI BUKOPHCTAHHS
iHpopMaIlii Hpo MOXXIHMBOCTI TEXHid-
HOTO BTUICHHS iJIeil CTBOPIOIOTHCS HOBI
BHIY TPOIYKIi, JOCKOHATIII MOJIENi
KOHCTPYKIII, HOBI TEXHOJIOTiUHI MpO-
LECH TOWIO. Y3Ke Ha CTaii MPHUKIIaTHIX
HAYKOBO-JIOCTITHUX POOIT IIOJO CTBO-
peHHst HOBO1 (ab0 MozepHi3auii icHyto-
4yoi) TpoxyKuii HeoOXigHO mependa-
9aTu:

¢ OUIBIN MOBHE BUKOPUCTAHHS HAasB-
HUX MPHUPOJTHUX PECYPCIiB 1 3MEHIIICHHS
BTpAaT MpH iX MEPBHHHOMY BHIIyYCHHI.
e cTpuMmye OCBOEHHS HOBHX OO0’ €KTIiB
(pPOIOBUIIl KOPUCHUX KOTAJIMH, JTICOBUX
IUTOII TOIIO) i 3MEHIIYE TAKHM YHHOM
YTBOPEHHSA BiAXOIB;

¢ KOMIDICKCHE Ta OIIAJUIUBE BUKO-
pHUCTaHHS BUIOOYTHUX MPUPOJHUX PECy-
PCiB — MiHEpaIbHOI CUPOBUHHM, NAJIUBA,
nepeBuHU Tomo. lle mo3BonHTH OTpH-
MyBaTu Oijbllle MPOAYKLIi Ta eHeprii 3
OJIMHUIII 33JISTHUX TIPUPOJHUX PECYPCIB
Ta 3MEHIIUTH YTBOPCHHS BiIXO/IB;

® DO3IIUPEHHS BUKOPHCTAaHHS Bif-
XOZiB BHPOOHUIITBA Ta CIIOKMBAHHS SIK
CUPOBUHHHX Ta €HEPreTUYHHX JKeped,
TOOTO 3aKiajgaTH MPUHLMUI 3aMiHU: 7
[Ie MOXXITMBO, 3aMIiHIOBaTH MPUPOIHI
pecypcu pPIiBHOSKICHUMH BHIAMH BTO-
PUHHOI CHPOBMHH, OTPHMAHOI 3 BiIXO-
niB. Lle 3aomaanTe BiANOBIIHI pe3epBH,
Oyne CTpUMyBaTH OCBOEHHS HOBHX
JOKEpell CUPOBUHM Ta CIPHUATUME 3Me-
HILIEHHIO BIIXOZIB;

e OUIbLI IIUPOKUH MEpexia Ha BTO-
PUHHE PECYpCOKOPHCTYBAHHS, PEIUK-
JIHT MaTepialiB, X pekymneparito (Bil-
HOBJICHHS! BIIaCTUBOCTEH) TOLIO.

3) IlpoexTHa cTaist CKIAJAETHCS 3
JIBOX OCHOBHHX ETaIliB JKUTTEBOTO ITH-
KIIy TIPOIYKIii: KOHCTPYKTOPCHKOT 1 Te-
XHOJIOT14HOI MiITOTOBKH BUPOOHUIITBA.
MeToro KOHCTPYKTOPCBKOi IIiITOTOBKH
BHPOOHUIITBA € PO3pOOKa MPUHIIHIIO-
BUX KOHCTPYKTOPCBKMX pillleHb, IO
Jaf0Th MOKJIMBICTH CTBOPEHHS BCHOTO
KOMILIEKCY p00090i KOHCTPYKTOPCHKOT
JIOKyMEHTaIlli Ha MPOCKTOBAHWI BUPIO,
TOOTO BCi AaHi, HEOOXiAHI IJISI BUTOTO-
BJICHHSI IIPOMUCIIOBOTO B3ipus. B mpo-
L1eCi KOHCTPYKTOPCHKOI MiArOTOBKH He-
00XigHO MOAU(]IKyBaTH MPOAYKIIIO Bi-
IIIOBITHO O JOCSTHEHB HAYKOBOTO Ta
TEXHIYHOTO MPOTpPEeCcy 3 TUM, II00 3Me-
HIIUTH YTBOPEHHS BiIXOMIB Ta IX IIKiJ-
JTUBHH BIUTMB HA HAaBKOJHUIIHE CEpPElO-
BuIe. B mporeci KOHCTPYKTOPCHKOT ITi-
JOrOTOBKM  HeoOXimHO  mependayaTu
3MCHIICHHS YTBOPEHHS BIAXOIIB 5K Yy
MPOIIECi BUTOTOBJICHHS MPOYKIIii, TaK i
micisl 3aKiHYeHHS TepMiHy eKcCIulyara-
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ii. Ile Moke OyTH JOCSITHYTO IIISXOM
3MCHILICHHS MUTOMHX BHUTpaT Marepia-
B i1 eHepropecypciB 3a paxyHOK:

e 3MCHICHHS Mach 1 rabapuTiB
KOHCTPYKIIii BUpOOyY, MiJIBUIIEHHS KOe-
(imieHTa BUKOPUCTAHHS MaTepiaiB,
BHOOPY TPU KOHCTPYKTOPCBKi Tpopo-
61 BupoOy MeHII aedinMTHUX Ta J0-
POTHX MaTepiais;

® 3aMIlICHHS TPAJAUIIHHUX BHUJIB
CHpPOBMHH, MaTepialiB, MaguBa OiIbII
e(peKTHBHUMH aHAJIOTaMH, 3aCTOCY-
BaHHS 3aMIHHHKIB MECTaJiB HOBHMH
KOMITO3MLIHHIMHU MaTepialaMH;

® Ti/BUIICHHS PiBHSI BUKOPHCTAHHS
BTOPHHHHUX PECYpCIB, 3a0IIA/PKCHHS 3a
e paxyHOK MEpBHHHOI CHPOBHHHU 1
MaTepiaiB,;

e IIIBUIIEHHS SIKOCTI 1 HAIIHHOCTI
MPOAYKIii, 3HWKEHHSI KOHCTPYKTHUBHOT 1
MUTOMOT METajo- i CHeProOEMHOCTI Ma-
IIMH 1 yCTaTKyBaHHS;

® 3aXHCT METaNiB BiJ KOpo3ii (po3-
[IMPEHE BUKOPHCTAHHS 1 3aCTOCYBAaHHS
AHTHKOPO31MHOCTIHKIX MaTepiais,
CIUTaBiB, KOMIIO3MIIIHHUX MaTepiaiB,
KepaMiKd, MPOTPECUBHHUX TEXHOJOTIN
MOKPHUTTSI METaJiB 1 1HTr10iTOpiB KOpO3ii
Ta iH.);

® MiBUILICHHSA B ONTHMAIbHUX ME-
JKaX TMOTY)KHOCTI MAaIllMH 1 YCTaTKy-
BaHHS MPH OJHOYACHOMY 3MEHIICHHI iX
rabapurTiB.

B mporieci TexHONOTTYHOT TPOPOOKH
3IIHCHIOETBCS OIIHIOBAaHHS Ha TEXHO-
JIOT14HICTh, OOIPYHTYBAaHHS TEXHIYHUX
pinieHb, BUOIp BapiaHTIB TEXHOJOTIY-
HUX pillleHb, BU3HAYCHHS TEXHIKO-CKO-
HOMIYHUX XapaKTePUCTHK IPOEKTOBA-
HOTO BUPOOY ToII0. BUKOpHCcTaHHS HO-
BHUX TEXHOJIOTIYHHX PIllIEHb 1 YIOCKO-
HAJICHHS ICHYIOUHMX CIIPHSE ONTHMANb-
HOMY BHUKOPHCTAaHHIO PECypCiB, ITiJBH-
mye ix Bigmady, 3MEHIIye BUTpAaTU pe-

CypCiB Ta yTBOpeHHs BinxomaiB. OCHOB-
HUM TEXHOJIOTIYHUM MPUHIMIIOM Ma€
Oytu BuOip HaWKpaimoi 3 IOCTYITHHX
TEXHOJOTIH.

4) BuroroBiieHHsI (BUPOOHHMIITBO)
npoaykuii. B 3aranbHoMy BuUIaAKy B
MPOIIECi BUTOTOBIICHHS MPOMYKIIT MpH
eKcIuTyaTamii o0JalHaHHS 1 BUKOHAHHI
poOiT HeoOxiaHO mependauaT eheKTu-
BHEC BHUKOPHCTAaHHS €HEprii Ta marepia-
JiB, SIKOMOTa ITOBHE BHUKOPHCTaHHS HE
BIJIHOBIIIOBaHUX PECYPCiB, MiHIMi3allil0
BIJIXO/IiB, & TAKOX HEOOXiTHO BPaxoBY-
BaTU HEOOXiAHICTH, OE3[EYHOro 3aXxo-
POHEHHS BiAXOAiB, L0 HE MiJJIATal0Th
yrumizanii. B mponeci anamizy jgori-
JFHO BHKOPHCTOBYBAaTH CXEMH TEXHO-
JOTIYHOTO MpOILECy, fKa ITOKa3ye: e
OIMHUYHUU TIpoIeC TOYMHAETHCH 3
OISy Ha TPHHHATTS JO HBOTO CHPO-
BHHH 200 MPOMIKHHX MPOIYKTIiB; MPH-
POy MepeTBOPEHb 1 omepariid, AKi Bil-
OyBalOThCSl SIK YacTHHA OJUHHYHOTO
MpoIecy; Ae OIMHUYHHUIA MpOIeC 3aKiH-
Yy€ThCs, 3 OMIAAY Ha NPU3HAYCHHS
NPOMDKHUX a00 KIiHIIEBHX IPOJYKTIB.
Huis posriisiny Tpeba Oparu OubIn Je-
TaNli30BaHy HU3KY CTalili >KUTTEBOTO
IIUKJTy, OJMHUYHUX TPOIECiB 1 TOTOKIB!

- BXOJY 1 BUXOAM Y TIOCIIJJOBHOCTI
TOJIOBHHX IIPOIIECIiB BHPOOHUIITBA;

- JI0CTaBKy (TpaHCHOpPTYBaHHS)
MPOJYKTIB;

- BUPOOHHIITBO i BUKOPHUCTAHHS Ma-
JIUBA, CIICKTPOCHEPTIi Ta TeIlIa;

- BUKOPHUCTaHHS Ta 30epiraHus mpo-
JYKTiB,;

- BHJIQJICHHS BUPOOHUYUX BIJTXOIIB
Ta MIPOAYKTIB;

- pereHeparis BHKOPHUCTaHUX MpO-
JOYKTiB (PELUKIIIHT i pereHepaiisi eHep-
rif);

- BUPOOHHUIITBO, PEMOHT 1 BHBII 3
eKCIUTyaTamii  KamiTajdbHOro  oOman-
HaHHS Ta iH.
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5) IlakeryBaHHSI, TPaHCHOPTY-
BaHH#, 30epiranns i mpogax mpoay-
KIii. YmakoBka IIOBUHHA BHUIOTOBJIS-
THCS TaKUM YHHOM, 1100 3 OmHOTro 00-
Ky, 3amo0irta OyJb-SIKOMY BIUIMBY Ha
JIOBKUIISL @00 3MEHIIUTH TaKHi BIUIUB 1
TaKAM YMHOM 3a0e3NeUUTH BUCOKHUU Pi-
BEHb 3aXMCTy IOBKULIA Ta, 3 IHIIOTO
00Ky, ii MiCTKICTh Ta Bara Oynu 3MeH-
IIE€H] 10 MiHIMaJbHOI aJleKBaTHOI BEIU-
YHHU. YTIAKOBKAa IIOBHHHA PO3POOJIS-
THUCS, BUTOTOBISITHCS Ta PEani3oByBa-
THCS 3 YpaxyBaHHSIM MOXJIHMBOCTI ii
BTOPHHHOT'O BHKOPUCTAHHS Y{ BiIHOB-
neHHs. HasBHICTh TOKCHYHMX Ta 1HIIHX
IIKI[UINBUX PEYOBHH 1 MaTepialiB sK
CKJIAJIHUKIB TIAKYBaJbHOTO MaTepiainy
YIaKOBKH ITOBUHHA OYTH MiHIMi30BaHa.

6) BukopucranHsi npoaykuii cro-
skuBaveM.llin gac BuKOpUCTaHHS TIPO-
IOyKUii BKJIHBAM € MPOTOBXKEHHS Tep-
MiHy ii eKcIUlyaTalii, MOIIMPEHHS MO-
BTOPHOT'O BHKOPHUCTAaHHS Ta/abo BimHO-
BJICHHS TICBHUX BUKOPHCTAaHHUX MPOIYK-
TiB a00 ixXHiIX kKommoHeHTiB.Ile Moxke
JOCATATHCS WIISIXOM B)KHMBaHHS OCBIT-
HIX, €KOHOMIYHHUX, JOTICTHYHMX abo
IHIIMX 3axoAiB. JJo Takux MOXYTh Ha-
JIeKaTH TATPUMKa a00 CTBOPEHHS aK-
PEAMTOBAaHHUX TIEHTPIB BIJIHOBJICHHS Ta
MMOBTOPHOTO BHKOPUCTAHHS Ta MEPEXK,
0COOJIMBO y TYCTO HAceJIeHUX 001acTsX,
iH(QOPMYBaHHS CIIO)KHBAYiBIPO TEXHO-
Joril 3ano0iraHHsl yTBOPEHHIO BiJXOJiB
3 ONIAAYy Ha TMOJNErIIeHHs] BIPOBa-
JOKEHHS y TIPOMUCIIOBICTh HAMKpAIIKX 3
ICHYIOUMX TEXHOJIOTiIH. A TakoX Mo-
XKyTh OyTH BUKOPUCTaHI TakKi 3aXOJH:
HOIIMPEHHS] eKOIW3aifHy - iHTerparis
€KOJIOTIYHHMX AacIeKTiB y JW3aliH Tpo-
QYKL 3 METOIO MOKpallleHHs eKOJIOTi4-
HUX XapaKTEPUCTHK MPOAYKTY; 3aCTO-
CYyBaHHS EKOHOMIYHHX 1HCTPYMEHTIB,
TaKUX SK CTHMYIIOBAHHS YHCTHX 3aKy-
noK abo BCTaHOBIICHHS O0OOB’S3KOBOI

OITaTH CIIOKMBAa4YaMH{ 3a TIEBHUM Ipe-
JIMET YU €JICMCHT aKyBaHHS, SIKHii OU B
IHIIOMY BHUIAJKy BHIABaBCS OE3KOII-
TOBHO; TPOBEICHHS i1H(pOPMAIIHHUX
KaMIlaHid Ta HaJaHHsA iH(opMaIli,
CIIPSIMOBAHOI Ha IIMPOKWH 3arain abo
MEBHY TPYILy CIOXHMBAYIB IIOAO €KOJIO-
TIYHOCTI TMPOJYKINii, NPOCYyBaHHS Ha-
JUAHUX €KOJIOTIYHUX MapOK B KOHTEKCTI
myOai4HOi YK KOPIOPATHBHOI 3aKyIli-
BIIi; IHTErparlisi eKOJIOTIYHUX KPUTEPIiB
Ta KPUTEPIiB 13 3a100iraHHs yTBOPEHHIO
BiJIXO/IiB 10 BUMOT JUJIsl TEHJIEPIB Ta KO-
HTPAKTIB TOIIO.

7) Yruaizauis npoaykuii micas
3aKiHYeHHs1 TepMiHYy eKcILTyaTauii.
PozBuTok iHIYyCTpil mepepoOIeHHS Bif-
XOJIiB, CHCTEMH PO3AUILHOIO 30MpaHHS
Ta 3aroTiBJi BHUKOPUCTAHHMX 3aJMIIKIiB
MPOJYKTIB KIHIIEBOI'O CIIOKUBaHHS, 30-
KpeMma, MaKyBaJbHUX MaTepialiB 1 TapH,
Ta iH.

PosrnsiHyTi migxoaM MO0 MiHIMi-
3amii BiAXOIB JTO3BOJISIOTH MEPEHECTH
aKLUEHT 3 aHalli3y Ha BUXOAl 0 KOM-
IUICKCHOTO BHKOPHUCTAHHS MPUPOTHUX
pecypciB. Taka KOHIEMIIiSE Ma€ IMiITPU-
MYBaTUCh CTpAaTErisIMH MPAKTHYHOTO
3aCTOCYBaHHs. 30KpeMa 1€ CTOCYEThCS
TaKWX aCMEKTIB K OUIbII YHCTE BHPOO-
HUIITBO, 3aCTOCYBaHHs INPHHIUITY Oe3-
BIJIXO/JIHOCTI BHPOOHHIITBA, 3aCTOCY-
BaHHs HaWKpamoi 3 JAOCTYIMHUX TEXHO-
JIOTIH.

8) 3acrocyBanHsa Halikpamoi 3
JOCTYNHUX TeXHOJOriil. 3anobiranHs
YTBOPEHHS BIJXOJIB MPH 3aCTOCYBaHHI
OUTBIII YMCTUX TEXHOJOTIN MoJsirae y
PO3pO0JICHHI TaKMX BHPOOHWUYHX MPO-
[eCciB ¥ TMpOAyKIii, SIKi CYHNpOBOJIKY-
IOTBbCS MaJIOK0 KiJIBKICTIO 400 TMOBHOIO
BiJICYTHICTIO BiJIXO/IiB.

3rinno 3 JlupektuBoto  Paam
96/61/€C 1moa0 BCEOXOIUIIOYOro 3a-
nobOiranHsa 3a0pyJHEHb TepMiH «Haii-
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Kpama 3 [JOCTYNIHHX TEeXHOJIOTii»
O3Haua€ HaWOipIl e(eKTUBHUU Ta
MPOCYHYTHH €Tam y PO3BUTKY IisUTBHO-
CcTi Ta MeTomiB (PYHKIIIOHYBaHHSI, SKi
CBiIYATh TPO TMPAKTUYHY NPUAATHICTH
TEXHOJOTiH 3a0e3meuyBaTH B MPUHIIUII
OCHOBY JIJIs1 OOMEKEHHS 3a0pyHEeHb Ta
3MEHIIICHHS BIUIMBY Ha HABKOJHIIHE
CepeloBHIIE.

[Mpu BHU3HaYeHHI HalKpamoi 3 Aoc-
TYIHUX TEXHOJIOTIH, Oepyun 0 yBaru
HMOBIpHI BUTpPAaTH ¥ BUTOAM Ta HOPMH
Oe3mekn 1 3amobiraHHs, CIifg KepyBa-
THUCSI HACTYITHUMH MipKyBaHHSIMH:

- BUKOPHCTAHHS TEXHOJOTIH 3 HU-
3bKUM PiBHEM 3QJIMIIKOBUX BiIXOJIiB;

- BUKOPHUCTAHHS MEHII HEOE3MEeTHUX
pCUYOBUH;

- CHpHSHHS yTWii3amii Ta HACTyI-
HOMY BUKOPHCTaHHS PEYOBHH, BHPOO-
JICHUX Ta BUKOPUCTAaHUX B TIpOIECi Ta
BigX0iB, Jie 1Ie HEOOXigHO;

- TOpIBHAHHI TEXHOJIOTI4HI Mpo-
mecH, obJyiagHaHHs abo METOIM isiib-
HOCTI, SKi OyJM yCHilIHO BUMNpPOOyBaHi
B IIPOMHCIIOBOCTI;

- TEXHOJIOTIYHHWH MpOrpec Ta 3MiHH
B HAYKOBOMY 3HaHHI;

- MPUPO/Ia, BIUIMB i 0OCAT BiANOBi-
HUX BHKUIIB;

- O4YiKyBaHI TEpMIiHH BBEICHHS B
eKCIUTyaTallil0 HOBOTO YH ICHYHKOUOTO
yCTaTKyBaHHS;

- TPUBAJTICTh Yacy, HEOOXiTHOTO JIsI
BIIPOBA/DKEHHS HaMKpamoi 3 JOCTYyI-
HUX TEXHOJIOTH;

- CHOXHBAaHHS 1 MPHPOIA CHPOBUH-
HUX MaTepiajiiB (BKIIOYAIOYH BOAY), IO
BUKOPHUCTOBYIOTBCSI B TEXHOJIOTIYHOMY
TPOIIECi, BKIIFOUAI0UN CHEPTOPECYPCH;

- morpeba 3amoOiranHa abo 3Be-
JICHHS 10 MiHIMyMy BIUIMBY BUKHIB Ha
HABKOJIHIITHE CepeIoBHIIE Ta
MOB'A3aHUX 3 HUM PU3HKIB;

- mortpeba 3amoOiraHHs aBapisM i
MiHIMI3alis X HACHIAKIB JISI HABKOJIH-
HIHBOTO CEePEIOBUIIA.

9) Mpunuun Oe3BigxogHOCTI Tex-
HoJoriii. B HaykoBO-TEXHOJOTIYHOMY
aCTIeKTi BIPOBAKCHHS iHTEIPOBAHOTO
MiJX0AY IO YIPaBIiHHS pecypcaMu Ta
PETyIIOBaHHS BIAXOHIB 3BOAMTHCS O
PO3pOOKH Ta BOPOBAHKCHHS MAalo- 1
0€3BIIXOIHUX TEXHOJOTIH, B paMKax
SIKUX 3a0€3Meuy€eThesl HalOLIbII TIOBHE,
patioHajJbHe BUKOPHCTAHHS PECYpPCiB, B
T.4. 1 BimxoziB BupoOHUNTBA. [Ipu 1b0-
My MOBa Ma€ HTH HE PO KOHKPETHI Te-
XHOJorii 1 BiAMOBiAHI  BUPOOHHUUI
00’€KTH, a TIPO CYCHiIbHE BUPOOHHUIITBO
B LIIJIOMY, OKpEMi HOT0 JIaHKH.

Camve 3 nux mosumiii depmyeTbes
HaWOUIBII 3arajbHE BH3HAYCHHS TEPMi-
Hy "0e3BigxomHi TexHozorii" /10/. 30k-
peMa ofHe 3 KpalluX BH3HAYCHB 3aIpo-
noHoBaHo e y 1984 pori €Bpomneiich-
KOI0 EeKOHOMiuHOK Kowmiciero OOH 3
MaJIOBiAXOaHUX TexHouoriid. OcranHi
BHU3HAYAIOThCS SK "Takuid crocid 31ikc-
HEHHS BHPOOHHMIITBA Mpoxykmii (mpo-
1IeC, MiIMPUEMCTBO, TEPUTOPIaAIbHO-BU-
pOOHHYMH KOMIUIEKC), 3a SKOro Hai-
OiNTbII palliOHaTBbHO Ta KOMIUIEKCHO BU-
KOPHCTOBYEThCSI CHPOBHHA 1 CHEPTisS B
UK "CUPOBUHHI pecypcH —BHpPOOHU-
[TBO — CIIOKHUBAHHS — BTOPHUHHI CHPO-
BHHHI pecypcu" TakuM YHHOM, IO
Oyab-sKi BIUTMBY Ha HABKOJIHIIHE cepe-
JIOBUIIIE HE MOPYLIYIOTh HOro HOpMa-
JIBHOTO (DYHKIIOHYBaHHS".

IIpu mocTaHOBII MUTAaHHSA 0E3B1IXO0-
JHOCTI BUPOOHMIITBA CJIil MaTH Ha yBa-
31 1Bl CTOPOHH €IWHOTO mporecy. [lep-
ie - e HaiOLIBII pamioHATLHUN BUIO-
OyTOK Ta TIOBHC BHKOPUCTaHHS pe-
CypCciB 1, fAK HAcHiJOK, 3MCHIICHHS
YTBOpPEHHS BiaxoniB. [pyre - me pos-
IIMPEHHS BUKOPHCTAaHHS BiIXOXIB, IO
yTBOPIOIOThCA. Lli nUIIXu He BUKIIOYA-
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[KOHLIETTTYAABHO-METOIOAOTTYHL. ..

I0Th, @ B3a€MHO JOTIOBHIOIOTH OIMH OJI-
HOTO.

TTousaTTss O€3BIAXOMHUX TEXHOJIOTIH
€ JIeImO0 YMOBHHM, OCKITBKH ITOBHOI
0E3BIAXOIHOCTI JIOCSATTH  MPAKTHYHO
HEMOXJINBO. bBifblll KOpeKTHUM Oyze
TOBOPHUTH TIPO MAaJIOBIIXOHI TEXHOJIO-
rii. [Ipu bOMy Ma€eThCs Ha yBa3i MOXK-
JIUBICTh CTBOPCHHSI TEXHOJOTIYHHUX CH-
CTeM, BIUIMB SIKUX Ha MPHPOJIY HE Oyne
MEPEBUIYBATH il BIJHOBIIOBAILHOTO
MOTEHITAITY.

B ocHoBy koHmenmii 0e3BiIXOAHUX
TEXHOJIOTIH JIATIIA TPU OCHOBHI II0JIO-
JKCHHSI, & caMe:

® CTBOPEHHS MaKCHMAaJbHO 3aMKHE-
HUX CHCTEM, OPraHi30BaHHX 3a aHaJlo-
Ti€I0 3 IPUPOTHUMHU EKOCHCTEMAaMH;

® palliOHaJbHE BHKOPHCTaHHS BCiX
KOMITOHEHTIB CHUPOBHHU;

® HCMUHYYi BIUIMBH HA HABKOJIHIITHE
CepEeIOBHIIC HE MOBUHHI MOPYIIyBaTH
foro yHKIIOHYBaHHS.

be3BigxomHe BUPOOHMIITBO TMeEpen-
0ayae BCTaHOBICHHS IIOBHOTO KOHT-
POJII0 HAJ PyXOM MaTepiajJbHUX Pecyp-
CiB Ha BCIX CTaJisIX KUTTEBOTO IUKIY:
Bil BUIOOYTKY CHPOBHHHM, 1i BUPOOHU-
40i 1epepoOKH, BUTOTOBICHHS TPOTYK-
TiB, CHIOXHBAHHS JI0 YTHJII3allii BiIXo-
JIiB BUPOOHUIITBA 1 CIIOYKUBAHHSI.

BnpoBapkeHHsT iHTErpOBaHOIO MijI-
XOAy € O0COOIMBO AaKTyaJbHHM IS
VYkpainu, 7e Ha erani PEeKOHCTPYKIIiT
HApPOTHOTO TOCIOAAapPCTBA OCHOBHUM
3aBJAHHSAM Ma€ OyTH BHKOPHUCTAHHS
BJIACHUX PECYPCiB 32 YMOB HHU3BKUX BH-
TpaT i MiHIMi3amii €KOJIOTIYHOro pH-
3uKy. TyT BiAnmoBigHi mpobieMu € oco-
OJIMBO aKTyaJbHHUMH, BPaxOBYIOUH, IO
BHI00YTOK BYruuisd, HadTH, rasdy, 3aji-
3HUX PyA 1 pALy HeMeTaleBUX BUIB
KOPHCHHUX KONAJIMH BelleThcs 3a Bce Oi-
JBIINX TIMOWH, CYMPOBOIKYETHCS 3ME-
HIIEHHSIM MOTYXHOCTI IUIACTIB, yCKJa-

JHEHHSM TipHUYOTEXHIYHUX yMOB BH-
JOOYTKY Ta YTBOPEHHSM BCE 3pOCTalo-
401 KUTBKOCTI BiJIXO/IiB.

B 11pb0My KOHTEKCTI JiepkaBHa MOJIi-
THKa TIOBMHHA IOJIATaTH y CTBOPCHHI
CTasIol CUCTEMH YIPAaBJIiHHS PeCcypcamu
W peryiroBaHHS BiIXOJiB, IO CIIPSIMO-
BYETBCSI Ha TONEPEIHKEHHS YTBOPCHHS
BiJIXO[liB, BIPOBA/KCHHS CYYaCHUX Te-
XHOJIOTiH IPOMHUCIIOBOT MEepepoOKH Bij-
XOJIB Ta 1X yTWIi3allii, 3armobiraHHs 3a-
OpYIHEHHS HABKOJHIIHBOTO MPUPOJI-
HOTO CEepeIOBHUIIA, CKOPOUCHHS KUJTbKO-
CTi BIAXO[IIB, SIKYy MOTPIOHO 3HUIIYBATH
a00 3aXOpPOHIOBATH.

Bucnoskn. ®opmyBaHHs cydacHOL
MTOJIITUKH IIOJIO BiAXOJIB Ta CTBOPCHHS
BIIMOBIMHOT 1H(GPACTPYKTYpH MAae BH-
XOAWTH 3 TOCHIZJOBHOCTI NPiOPHUTETIB,
3anpornonoBannx Pamoro €C (Jupek-
tuBa 2008/98/€C).3a TakuX KOHIIEHTY-
aNbHUX MiJXOMAIB LIJIICHA CUCTEMH TO-
BOJDKEHHS 3 BiIXOJJaMH Ma€ CTBOPIOBa-
THUCh B paMKaX Cy4acHOI imeoJorii pe-
cypcos0epexenHa. o KiI04OBHX 3a-
BIaHb MpPHU I[bOMY HAJICKHUTh IOIIYK
[UISX1B CKOPOYCHHS OOCSTIB YTBOPCHHS
BIIXOMIB Ha BCIX e€Tamax >XHUTTEBOLO
IIUKJIy TIPOAYKTIB, 3a0€3MEUCHHS yMOB
TpaHchopMalii BigXOdiB y BTOpPUHHI
pecypcH, a TakoX YMOB 3a0XOYCHHS X
BUKOPHCTAHHS Ui €KOHOMIYHUX arcH-
TiB. ['0OJIOBHUM NMPUHIIAIIOM TAKOTO ITiJI-
XOAy CTa€ MOMIYK NUIAXIB PEHUKITIHTY
KOXKHOTO KOHKPETHOTO BUJy BIJIXOJIIB, i
JUIIe 32 BIACYTHOCTI MOIUIBHHMX pi-
[ICHb Ma€ 3IIMCHIOBATUCH 1X 3aX0po-
HEHHS Y4 3HUIICHHS.

KepiBHot izeeto mae OyTu Bigmpa-
IIOBAaHHS HAYKOBOTO PO3YyMIiHHS CHHE-
prisMy MiXK HapoOILyBaHHAM PECYpCiB i
PETYJIOBaHHSAM BiAXOMiB. 3 BigxomaMu
BTPAUarOThCS MOTEHINIHI pecypcH, 1o
BHOYBalOTh 13 KOHTYPY CKOHOMIKH.
BrpadeHi 3 BiIxomaMu pecypcu MaioTh
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OyTH OTpUMaHi 4Yepe3 3aIydeHHs J10]1a-
TKOBOI KUIBKOCTI IPUPOJHOT CHPOBHHH.
ILle npuckoproe BHCHaXEHHS 3amaciB
IPUPOTHOI CHPOBHHH 1 3aTOCTPIOE CKO-
JIOTIYHY CHUTYAITIIO.

BuBueHHS KUTTEBUX HHUKIIB JIOTO-
Marae BU3HAYUTH, Ha SKil cTamii cycri-
JHHOTO BHPOOHHUIITBA MEPBUHHO BHIO-
OyTi pe4OBHMHH NPUPOIH MOXKYThb OyTH
3HOBY TIOBEPHYTI B TOCTIOJAPChKUI 00ir
3 HallMEHIIMMH BUTpaTaMu.Taka KOH-
LENIisl JO3BOJsE€ MEPEeHEeCTH aKUEHT 3
aHaNl3y «Ha BUXOJi» Ha KOMIUICKCHHUH
MiAXiJ 10 palioHaJbHOTO BUKOPHC-
TaHHS MPUPOJHUX pecypciB. BoHa mae
HiATPUMYBATHCSA CTPATETisIMH TIPaKTH-
YHOTO 3aCTOCYBaHHS 3 METOI0 CIIPH-
SIHHS HapOLIyBaHHIO pECypCiB Ha OcC-

Jlitepatypa

HOBI peKyrmepailii, peluKIiHTY, TTOBTOP-
HOTO BUKOPHUCTAHHS Ta yTHJIi3amii Bij-
xoxiB.Ilpyu npOMy MarOTh 3aCTOCOBYBa-
TUCh CKOHOMIYHO JIOIUIBHI pillIeHHS.
[lin eKOHOMIYHO AOIUIBHUM PIlICHHIM
CIIiZi pO3yMITH Taki 3 HHUX, fKi 0Oasy-
FOTBCS HE HA PUHKOBIH IiHI BiAXOIIB, a
HAa EKOHOMIYHIM OLIHIlI BCHOrO JAaH-
LfOra JKATTEBOTO MKy MPOIYKINI: Bif
BUI00yTKY CHPOBHHH 0 BHPOOHMIITBA
MPOAYKIIii, 3aKiHYCHHS TEPMIHY CKC-
Bigxoay. Po3risHyTi migxoau moo mi-
HiMi3awil BiAXO4iB Ha BCIX eTamax XHUT-
TEBOTO IUKIY MPOAYKINI J03BOJSIOTH
HEPCHECTH aKICHT 3 aHaNli3y Ha BUXOJI
JI0 KOMIUIEKCHOTO TiJIXOIy 10 BUKOPH-
CTaHHS MPUPOJHUX PECYPCIB.
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WASTES OF MEDICOPROPHYLACTIC
INSTITUTIONS

O. Sibilyeva
State Ecological Academy of Postgraduate Education and Management
sibileva_elena@ukr.net

The basic problems concerning the treatment with hazardous waste of medicoprophylactic in-
stitutions are highlighted, new approaches to their solution are described. Group of dangerous
waste are defined and categories of persons exposed to risk of injury and infection during careless
handling are specified. Methods of disinfection of decontamination, treatment and disposal of
medical waste, as well as highly specialized equipment that can save hazardous properties of
waste generated are exposed. Keywords: medical waste, decontamination technologies, environ-
mental safety.

Binxonu JjikyBajbHo-npodinakruunux 3akaagiB. O.B. CibineBa. BucpitieHo ocHOBHI
mpo06JIeMH 11100 MOBOKECHHS 13 HeOE3NeYHUMH BiAXOAaMHU JiKyBaJIbHO-NPO(ITAKTHYHNX 3aKia-
IiB, OXapaKTepH30BAHO CYYacHi MiAX0AH 0 1X po3B’si3aHHs. BuzHaueHo rpynu ocoOnmBo HeOe3-
MEYHUX BIiOXOMIB Ta 3a3HAYCHO KaTeropii ocib, sKi 3a3HAIOTH PU3UKY TPaBMATH3MYy Ta
iH}iKyBaHHS i Yac HEOOSPEIKHOTO MOBOPKEHHS 3 HUMH. PO3KpHUTO MeToau 3HE3apaXkeHHsl, 00-
POOJISTHHS Ta 3HUICHHS MEIMYHMX BIAXO/IB, a TAKOXX BY3bKOCHELiai30BaHOI TEXHIKH, KA MOXe
mo30aBUTH HEOE3MEYHUX BIIACTHBOCTEH YTBOPIOBAHHWX BiOXOHiB. Krrouosi ciosa: MeAWdHi
BIIXO/IH, TEXHOJIOTI1 3HE3apaXKeHHsI, €KOJIOTiuHa Oe3meKa.

OTtxoasl JeyedHo-npoPpuaakTuyeckux 3apeaennii. E.B. Cubunera. OcBeleHbl OCHOBHbIE
poOJIeMBbl IO OOPAIICHHUIO C OMACHBIMH OTXOJAMH JICYEOHO-TTPOPHIAKTUICCKUX YUPSKICHUI,
0XapaKTepH30BaHbl COBPEMEHHBIE MOAXOABI K MX pemieHuto. OnpeneneHsl Ipynisl 0cobo onac-
HBIX OTXOJIOB M YKa3aHbl KaTErOPHU JIUILI, IIO/IBEPralONINXCsl PUCKY TpPaBMaTu3Ma U MHGHIUPOBa-
HUS IPU HEOCTOPOKHOTO OOpaIieHst ¢ HUMHU. PacKpBITHI METOIBI 00e33apaKuBaHusl, 00paboTKu
Y YHUYTOXKCHHSI MEJMIMHCKUX OTXOJOB, @ TAKKE Y3KOCIICLHAIU3UPOBAHHOTO TEXHUKH, KOTOpas
MOJXKET JIMIIUTH ONACHBIX CBOWCTB 00pa3yeMbIX OTXOJOB. Kiiouesbie ¢106a: MEULUHCKHE OTXO-
JIbl, TEXHOJIOTHH 00€33apa)KuBaHMs, IKOJIOTHYECKast 6e30MacHOCTb.

All medicoprophylactic institutions
(MPI), regardless of their profile and
capacity as a result of their activities

ated wastes and their hazardous proper-
ties of the institutions involved in
medicoprophylactic and others whose

form different fractional composition
and the degree of hazard waste, includ-
ing dangerous medical waste is about
15%, others - overall not infected waste
that is removed as household, and they
do not require special precautions [1-2].

According to statistics, every year in
Ukraine 350-400 tons of medical wastes
are formed [3]. However, these data are
only statistical and do not always reflect
the real figures for the volume of gener-

activities associated with this process.
Significant risk of infection (HIV in-
fection, hepatitis B, C, etc.) make up not
sanitized waste sharp objects, contami-
nated syringes, transfusion of blood,
scarifiers and more. The group of par-
ticularly hazardous wastes consists of
materials with trace amounts of cytotox-
ic/genotoxic drugs, potent, narcotic
drugs, psychotropic substances, wastes
disinfectants, solvents, materials and
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equipment content of heavy metals, ra-
dionuclides, etc. bioactive effect of
causing genetic changes and cumulative
effects on humans and the environment.

Risk groups of injury and infection
through contact with hazardous medical
waste include all of persons who en-
counter them:

- doctors, nurses, employees of am-
bulance and personnel who cleans MPI;

- MPI patients and those who pro-
vide medical care at home;

- MPI staff of support services such
as laundry, cleaning services and gar-
bage collection, and staff of facilities
for z deletion and removing waste prod-
ucts such incinerators, and other people
who sort and recycle waste;

- accidental or careless end users,
such as employees of public utilities
that garbage, and workers who use med-
ical and biomedical wastes as secondary
raw materials.

Today, virtually all medical waste are
transported to landfill disposal of solid ur-
ban waste, they accumulate in the form of
slime storages, heap dumps (an area of
over 10 hectares) without prior decontam-
ination, let alone sort them by category of
hazard. Today, virtually all medical waste
transported to landfill disposal of solid ur-
ban waste, they accumulate in the form of
slime storages, heap dumps (an area of
over 10 hectares) without prior decontam-
ination, let alone sort them by category of
hazard. Low responsibilities of individuals
and organizations (for lack of information
on environmental hazards, proper training
of medical and support staff and compli-
ance officers of local authorities) during
the treatment of medical waste also leads
to the formation of primitive dumping
sites, dumping of waste residues in ground
or collecting them in containers with of
solid waste. Therefore, epidemiological

and environmental hazards now pose a re-
al threat to human health and the environ-
ment.

In Ukraine, the main problem in the
system of management of medical
waste is the lack of legal framework, in-
stitutional conditions and a single co-
herent policy between the executive
agencies that work in the field of radio-
active waste.

Collection, extraction, processing,
decontamination and disposal of medi-
cal wastes mainly occur on the basis of
regulations for handling hazardous (or
household) waste documents regulating
the conduct disinfection measures with
the release of flows quicksilver-bearing
and radioactive waste.

There is no unified recognized clas-
sification of medical waste, so each
country identifies and integrates them
into classes or groups according to risk:
an infectious infestation, physical inju-
ry, toxic injury, radiation and environ-
mental damage in particular. Also
groups infected, toxic, radioactive,
hardly changing anatomical waste, etc.
are singled out, the danger of which is
caused by social, legal and aesthetic and
ethical reasons.

Given the danger of medical waste and
the lack of legal requirements in Ukraine
every MPI should develop internal admin-
istrative documents concerning identifica-
tion (sorting) of the flows, their collection,
temporary storage, disinfection, packag-
ing, labeling and transportation. Order of
manager should appoint responsible per-
sons who will adopt permanently organi-
zational leadership in the collection and
removal of waste in subsection of MPI,
know quantitative and structural character-
ization of waste, determine the place of
primary and intermediate waste collection,
placing racks, transport carts, determine

127



Sibilyeva O.

WASTES OF ...

the monthly and annual demand for health
and hygienic equipment, inventory, daily
monitor the availability of supply disposa-
ble containers, disinfectants and other
supplies, will conduct the appropriate rec-
ords on waste management in their busi-
ness unit and so on.

Today, according to Art. 34 Law of
Ukraine “On Waste” Ne 187/98 - BP
from 01.08.2012 to handling of danger-
ous waste permit only those persons
who are trained, validated by certificate
for work with hazardous substances and
have no medical contraindications. This
legal requirement is mandatory for all
citizens, entrepreneurs and legal entities
owned or using them where there is at
least one dangerous object behavior
with which may harm the life, human
health and environment [4].

During the handling of hazardous
medical waste it is prohibited to mix
them without authorization to collect
and display. Such waste is allowed to
bury in landfill only after decontamina-
tion and change their type (pressing,
grinding, etc..) concerning impossibility
of reusing [4-5].

It should be noted that in every de-
partment of MPI special facilities for
the collection and temporary storage of
waste, water and air supply ventilation
system should be allocated. Head of the
institution shall define requirements for
disinfection regime dressings, disposa-
ble syringes and systems, operating
units and waste treatment and diagnos-
tic facilities, collection and temporary
storage of undisinfected medical waste
safe transport network within the offices
MPI to prevent contamination with in-
fected waste management personnel and
patients. It should also be determined
disinfection methods (centralized or de-
centralized) and the direction of the de-

struction of hazardous waste (recovery,
at landfills, incineration, etc.).

Choosing methods for purification
and disinfection of medical waste in
MPI that reduce all the unwanted con-
sequences of their harmful effect, to
work out scheme for collection and dis-
posal it should be taken into account:
epidemiology (biological) safety (de-
gree of neutralization of hazardous
components); chemical safety (degree
of neutralization of toxic components
output and their residual concentration
of gaseous emissions and solid and lig-
uid waste disposal process residues),
flexibility, maintainability, ease of
maintenance and serviceability (table).
Also it should be focused on technolog-
ical, financial, health, environmental
and aesthetic aspects.

In view of particularly dangerous
medical waste, availability of safe
methods and tools when handling them
is essential for the health of people and
the environment.

Implementation of waste sorting of
MPI reduce the amount of waste that
require the use of special methods of
treatment and thus reduce the costs of
such activities. And the use of new
technologies that are able to disinfect
medical waste by 100%, in the end will
help bring them to recycling (plastic,
metal, glass, etc) or securely delete
them by burying in landfills.

The most important thing now at the
state level is to identify a body that
would be responsible for the formula-
tion and implementation of public poli-
cies at all stages of handling of hazard-
ous medical waste, developed or im-
proved the existing regulatory frame-
work , introduced a clear identification
and classification of waste streams MPI,;
defined indicators (ratios of formation)
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and criteria for evaluating hazards of
medical waste and improved statistical
reporting form under the regulatory
framework, implemented in all institu-
tions of a single unified system of ac-
counting, controlling movement of
waste from places to places of their
formation to recovery, deactivation
sites, removing to a further single data-
base, created specialized enterprise in
the local administration of the functions
of coordination of work on the treat-
ment of medical waste in the regions of

Ukraine; identified financial issues fi-
nancial mechanisms and technological
modernization of methods of treating
hazardous and especially hazardous
waste and developed a plan, program
implementation decentralized (central-
ized) method of waste management and
industrial control given the power and
specificity of MPI up to modern stand-
ards, international standards, nomencla-
ture and waste technologies recovery or
destruction of others.

Table

Methods of waste destruction of medicoprophylactic institutions

a) low-temperature
(temperature from
180 to 400°C)

b) high-temperature
(temperature over

thermal processes as a result of chem-
ical and physical transformations lead
to the destruction and decomposition
of both organic and inorganic frac-
tions comprising the waste;

Method Principle of the method Used equipment
Physical Effect of temperature (heat), which | Autoclaves, retorts, mi-
(thermal destruc- |destroys pathogenic and conditionally| crowave systems, based
tion) pathogenic microorganisms; on the use of dry heat

incinerator, pyrolysis,
plasma technology and
others combustion instal-
lations

a) “manual® destruc-
tion

b) machine destruc-

bactericidal (antituberculous), anti-
viral, fungicidal (sporadic) action in
appropriate conditions;

Immersion of waste in labeled con-
tainers with disinfectants in places of
formation (if there is no units);

use the settings with the use of disin-

800°) influence of ionization radiation,
Irradiation which leads to disruption of DNA in |radiation, electromagnetic
the cell nucleus and its demise irradiator
Chemical Effect of disinfectant solution with Disinfectants:

"Aminotsyd", "Biohlor",
"Deskatsyd", "Di-Chloro",
"FD 312", "Ahdez",
"Chlorella", "Astradez-
NUS", "Petroksyn",
"Sabisept M" "Di-Chloro-
Extra "," Heksakvar forte;

Sterimed-1, Newster and

tion fectants others
Grinding and / or pressing to change
. the type of waste, improved heat and Shredders, crushers,
Mechanical . hammer crushers, mixers,
mass transfer, reducing the amount of
compactors
processed waste
Standard sterilizer, de-
The use of highly Technics that can save hazardous | StrUCtors mjection needles,
specialized equip- roperties of waste, but is unable to installation for and disin-
P quip- | prop . : fection and processing of
ment provide a safe product

diapers, water-absorbing
diaper
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Only through a systematic approach
to waste management and dissemination
of information about the dangers and ef-
fectiveness of different methods of dis-

infection and destruction can provide
epidemiological and environmental
safety at all stages of handling of haz-
ardous medical waste in the country.
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PO3BHTOK ITPHPOHO-
3AIIOBIAHOI'O €OHAOY

V]IK 581.526.42 (477.85)

OO ITUTAHHSI KAOACTPOBOI
IDEHTUHDIKAIIII PAPUTETHUX BUIIB
BIOPIZHOMAHITTS EKOMEPEKI
BYKOBHHCBKHUX KAPIIAT

IB.J1. Cosonxuiil, P.I. Becnaiabko, L1 Kazimip
UepHiBeUbKUH HalliOHANBHUH yHiBepcuTeTy iMeHi FOpist denpkoBuya,
By Komrobuncrkoro, 2, 58012, m. Yepniemi, bespalko.r@gmail.com,

Y BimnoBigHOCTI 10 BUMOT 3akoHy «IIpo ekosoriuHy mMepexy YKpaiHw» JOCHTiIKEHO PO3BH-
TOK KJIIOYOBHX, CIIOJIyYHHX, Oy(epHHX Ta BiJHOBIIOBaJbHHUX TEPUTODiil ekoMepexi BykoBuHCH-
kux Kapnar i [TepeakapnarTst Ta cTaH papUTETHUX BHUIIB OiOpPI3HUMAHITTS B KOHTEKCTi HAIOB-
HEHHS CTPYKTYPHHUX €IIEMEHTIB 00JIiKOBUX HOMepiB JlepkaBHOTO 3eMeIbHOTO KamacTpy Ta Jep-
JKaBHOTO KagacTpy HpHpoAHO-3amoBigHoro ¢Gouay. Kiwouosi cioBa: Bykosuunceki Kapnatu ta
IMepenxapnaTtsi, kKagacTpoBa iH(opMmalis, 30a1aHCOBaHHH PO3BUTOK, €KOMEpexa, IPHPOIHO-
3aroBiHUNA (HOH/.

K Bonpocy kagacTpoBoii naeHTH(GHKAIMA PAPUTETHBIX BUI0B 0HOpPa3H000pa3usi IKoce-
T BykoBunckux Kapnar. Cononkuii B.Jl., becnansko P.U., Kasumup 1.U. B cooTBeTcTBUMU C©
TpeboBaHUAMH 3akoHa «O0 SKOIOTHUECKON CeTH YKpaWHBD) UCCICAOBAHO Pa3BUTHE KIFOUEBBIX,
COCZIMHUTEINBHBIX, Oy(DEpPHBIX 1 BOCCTAaHOBHUTEIbHBIX TEPPUTOPHI 3KkoceTn BykoBuHckux Kapnar
u [lpukapnaTes ¥ COCTOSHHE PAapUTETHBIX BHUJIOB OHMOpa3HOOOpa3usi B KOHTEKCTE HAIOJHECHUS
CTPYKTYPHBIX 3JIEMEHTOB yUYETHBIX HOMepoB ['ocymapcTBEHHOTO 3eMenbHOrO Kajzactpa u locy-
JApCTBEHHOT'O KaJacTpa MpHpoaHo-3anoBeHoro Gonna. Kimouesnie cioBa: bykosunckue Kap-
natsl ¥ [Ipukapnaree, kagactpoBasi HHGOpManus, cOaTaHCUPOBAHHOE PA3BUTHE, IKOCETh, MPH-
pOoaHO-3amoBeAHbIH (HOH.

The cadastral identification problem of the rare types of biodiversity ecological network
of the Bukovina Carpathians. Solodky V.D., Bespalko R.I., Kazimir I.I. According to require-
ments of the Law "About an Ecological Network of Ukraine" development of key, connecting,
buffer and recovery areas of an econetwork of the Bukovina Carpathians and Precarpathians is in-
vestigated. The condition of rare types of a biodiversity in a context of filling of structural ele-
ments of registration numbers of the State Land Cadastre and State Cadastre of the Nature Re-
serve Fund is researched. filling of structural elements of registration numbers of the State Land
Cadastre is researched. Keywords: Bukovina Carpathians, cadastral information, sustainable de-
velopment, ecological network, the Nature Reserve Fund.

Beryn peXi, B Pe3ysibTaTi SKOrO BCTAaHOBIIIO-
Ananiz MeTOHiB  3€MJIEKOPHCTY-  €TBCS ONTHMAIIbHI IOEJHAHHS KIFOYO-
BaHHS CTPYKTYPHUX €JIEMEHTIB €KOMe- BHUX, CIONYyYHUX, Oy(pepHHX 1 BiIHOB-
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JIFOBAJIBHUX TEPUTOPIH, 1a€ MOXKIUBICTH
MIPOTHO3YBATH PO3BHUTOK IIPHPOIHO-33-
noBigHOro Qouay (I13D) periony. Ba-
JKJIMBE 3HAYCHHS Y TUIAHYBaHHI PO3BU-
1Ky [I3® Mmae cTBOpeHHS Takoi #oro
Mepexi, 1o aana 0 MOXKIHBICTh 30epe-
I'TH B IPUPOJHOMY CTaHi BCi LiHHI, YHi-
KallbHI Ta HAUTHITOBIII JJIS PETIOHY -
JSIHKH TIPUPOIHU 3 IX HPUPOTHOIO POC-
nuHHICTIO Ta (ayHoro. Lle no3BomuTh
KOHTPOJIIOBATH CTaH 3MiH B €KOCHCTE-
Max y TOpIBHSHHI 3  IHIIUMH
TEPUTOPISAMH, a TaKOX iX CTYMHiHb 1
CIPSMOBAHICTh - OCHOBY JIJISl BCTAHOB-
JICHHS TaK 3BaHOTO EKOJIOTiYHOTO II0-
pory, 3a MeXaMH SIKOTO 3MiHU B €KOCHU-
CTeMax CTalOTh HE3BOPOTHUMH.
Po3BuTOK ekomepexi BykoBUHCHKHX
Kapnar Tta IlepeakapnaTts 3ailCHIO-
€TbCA HA NMPUHIMIAX 3a0€3MeUeHHs IIi-
JICHOCTI €KOCUCTEMHUX (DYHKIIH OCHO-
BHUX CKJIQIOBUX CTPYKTYPHHX CIEMCH-
TiB €KOJIOTIYHOT Mepexi — TEepUTOpii
MPUPOJHO-3AIIOBITHOTO  Ta  JIICOBOTO
($oHIY, 3aXHUCHHX HACAJKCHBb, 3EMEIb
03/I0POBYOT0, pEeKpealiiHoro Mpu3Ha-
YEeHHS, a TaKOXX TEPUTOPid, IO MArOTh
0COOJUBY HIHHICTH — MICI[h TIOIIHPEHHS
PapUTETHHX BUIIB Ta YIPYyIMyBaHb 3aHE-
ceHux a0 YepBoHOi Ta 3el€eHOT KHUT
VYkpainn, €Bpomeiickkoro YepBoHOTO
Crnucky Ta  jmomatkiB  bepHcbkoi
koHBeHIii. CaMe UMU TPUHIUIAMH i
PETIIaMeHTYIOTBCSI MeTa Ta TOJIOBHI
3aBJaHHS CTBOPCHHS Ta BeIcHHs Jlep-
JKaBHOT'O  KajgacTpy TepuUTopii Ta
00’€KTiB MPUPOAHO-3aMOBITHOTO (hO-
HOy, SKud € 0a30BOI0 CTPYKTYPOIO
JepxaBHOro  3eMEIBbHOrO  KaxacTpy
[IOZI0 OLIHKKA CKJIaay Ta TEPCIEeKTHUB
po3Butky II3®, crany Tepuropiii Ta
00'€KTIB, 1110 BXOAATH IO HHOTO, OpraHi-
3arii X OXOpOHH i e(heKTUBHOTO BUKO-
pPHUCTaHHS, IUIAHYBaHHS HAayKOBUX JOC-
JMDKeHb, a TaKoK 3a0e3leueHHs aep-

JKaBHUX OPTaHiB, 3aiHTEPECOBAHUX IIif-
MIPUEMCTB, YCTAHOB Ta OpraHi3arliii BiJ-
MOBiIHOIO 1H(OpMali€r0, HEOO0XiTHOIO
JUIS BUPIIICHHS MUTaHb COIiaJIbHO-EKO-
HOMiYHOTO po3BUTKY [7,10]. st misuie-
HICTh BimmoBimae HarioHanpHOMY ma-
Hy Jiifi 3 OXOPOHHM HAaBKOJHUIIHBOTO
npupoaHoro cepeaopuma Ha 2011-2015
poku Ta OCHOBHUM 3acaziaM (CTpaTerii)
JICP)KABHOI ~ €KOJIOTIYHOI  TIOJIITUKH
VYkpainu Ha niepio 1o 2020 poky [5,6].

O0€eKTH Ta MeTOaH

HociimxeHHs 31l iCHEHO y BiAMOBI-
OHOCTI O TOoNokeHb 3akoHy «IIpo
€KOJIOTIYHY MEpexKy YKpaiHU» 3 METOIO
30epeKEeHHSI KOMIUIEKCY TipChbKHX Ta
MEPEATIPCHKUX EKOCUCTEM, CEpeIOBHII
icHyBaHH# BB ¢ayHu i ¢uopu, ix 3a-
XUCTYy BiJi MOTEHIIHHO HEOEe3MeYHUX
(bakTopiB, a TakoX 3a0e3MeYeHHs JIOC-
TaTHROTO IPOCTOPY TPHPOIHUX Cepe-
JIOBHIIL JIJIs1 iCHYBaHHsI 010pi3HOMAHITTS,
CTBOPCHHSI HEOOXITHUX YMOB JIJISI PO3-
CeJICHHS 1 Mirparlii BHJIiB, BiTHOBJICHHS
KOMIIOHEHTIB €KOCHCTEM, IO 3a3HajH
pyiHanii Tomo. [2,4]. BxaroueHHS Te-
PUTOPI 70 CTPYKTYPHUX €JICMEHTIB
eKoOMepexi 3A1MCHEHO 3 ypaxXyBaHHSIM
iX 3arajbHOMICPKABHOTO Ta pPErioHallb-
HOTO 3HaYEHHS B ACTMEKTI JJaHAMaPTHOT,
010TUYHOT Ta EKOJIOTIYHOI POJIi Ta PO3-
BUTKY MOTIEPEIHIX TOCTiKEHb [4].

3 METOI0 HAIlOBHEHHS CTPYKTYPHHUX
eJIeMEHTIB 00JIiIKOBUX HoMepiB Jlepika-
BHOT'O 3€MENILHOTO KajacTpy Ta [epxa-
BHOTO KamacTpy NpHUpPOTHO-3aIIOBiI-
HOro (oHay iH(OpMAIie 3 BIAMOBIN-
HOIO KaJIaCTPOBOIO iJIEHTU(IKAIIEID Y
KOHTEKCTI PO3BHUTKY CKOJIOTIYHOI Me-
pexi bykosuHchkux Kapmar Ta Ilepen-
KaprarTs HaMu 37iHCHEHO aHam3 iX
nma"amapTHOI CTPYKTYpU BiATIOBITHO
JI0 TIOJIOKEHb 3akoHy «IIpo ekomoriyny
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Mepexy VYKpaiHH» Ta BH3HAUYCHHUX
CTPYKTYpHHX €JEMCHTIB EKOMEpexi -
KITIOYOBUX, CHOJYYHHX, OydepHHX Ta
BiJTHOBITIOBJIBHUX TEPUTOPIH 3 TaKWX
HO3ULIHA:

- BpaxyBaHHsS JOMiHyIO401 poii Ji-
ciB mpu (opMyBaHHI KIIOYOBUX TEpH-
TOpiH eKoMepexi, Mo 3ade3neyaTh 30e-
pEeXKEHHsSI HAHOUTBII I[IHHUX 1 TUMOBUX
KOMIIOHEHTIB JaHIA(THOTO Ta 610TH-
YHOT'O PI3HOMAHITTS;

- BWABJICHHS HANMEHII aHTPOIO-
TE€HHO 3MIHCHUX CKOCUCTEM;

- BHSBIICHHSI €KOCHCTEM, IO 0bepi-
raloTb CyMDKHI €KOCHCTEMHU Bif Jie-
CTPYKTUBHHX aHTPOIOT€HHMUX BIUIUBIB 1
SIKi TIOBHHHI CTaTH OCHOBOIO €KOMEPExKi
JUTs 30epeKeHHs 1 30arauyeHHs iICHYUO01
TaHAmapTHOI CTPYKTYPH Kparo;

- BUSBICHHA HAWOUIBII BPa3JIMBUX
IO nii aHTPOIIOTEHHUX YHHHHKIB EKO-
cHcTeM, LIOJ0 SIKUX HEOOXiJHE 3acTo-
CyBaHHSI IIPEBCHTUBHUX 3aXOMiB iX 30e-
PEKCHHSI.

IMpu dopmyBaHHI ekomepexi Bpa-
XOBaHO MOJIOKEHHS PaMKOBOI KOHBEH-
Uil Mpo OXOpOHY Ta CTaJMH PO3BHUTOK
Kapnar [9], mo ekosoriuHa Mepexa
Mae OyTH aJanToBaHa 10 TPHOX PiBHIB -
MDKIEp)KaBHOTO, HAallIOHAIBHOTO 1 peri-
OHAIIBHOTO.

Buknang ocHOBHOro Mmarepiajy

[TpUHINTIOBOIO TO3WIIEI0  HAIIUX
MiJXOMIB IO PO3BUTKY EKOMEPESKi B
KOHTEKCTI HAMOBHEHHS CTPYKTYypHHX
CJIEMEHTIB 00JiKOBHX HOMepiB [lepxa-
BHOTO 3€MEJBHOTO KamacTpy Ta Jepxa-
BHOTO KaJacTpy TEpUTOpid Ta 00’€KTiB
HPUPOTHO-3AIIOBITHOTO ¢douny
00’ekTHBHOIO iH(OpMaIiiero Ta 11 Kaja-
CTPOBOIO iIeHTU(]IKALI€I0 € KiITbKICHUMA
Ta SIKICHWH aHaJi3 POCIMH Ta TBApHH,
3aHeceHnX A0 YepBOHOI KHHTH YKpa-
THH, 3eneHol KHUTH YKpainu, €Bpornei-
cekoro Yepsonoro Coucky Ta T0JaTKiB
Bepucbkoi konBeHmii [3,11,12], a Takox
CTYIiHb 3a0e3MEeYeHHsI iX OXOPOHOI0
(puc. 1).

PapurerHi BuIH
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Puc. 1. Cman 30epexcenns papumemnux uoie cyOuHHux pocaut i meaputr bykosuncoxux Ka-
pnam ma [lepeokapnamms, 3anecenux oo Yepeonoi knueu Yrpainu, €gponeticokoco Yepsonozo
Cnucky ma Bepucvkoi konsenyii: y oysckax exasano Kinvkicme 6uodie; B-bonomsmi — 600no-6010-

maAni 6uou

3 mi€ro METOI0 HaMH BU3HAYEHO TaK-
COHOMIYHHH CKJaJ eJeMEHTIB (aopu
bykosuncekux Kapnar ta Ilepenkap-
narta (puc.2), U0 CBITYHTH MPO KHOTO
BEJMKY PI3HOMAaHITHICTh Ta YHIKaJb-
HICTb — TYT BUsBIEHO 90 papUTeTHUX

BHJIIB CYJJMHHUX POCJIHH, III0 HAJIEKATh
1o 28 poauH. JloctaTHhO 3abe3nedeHi
oxopoHoro 48 Bunuis (53,3 %), e nepe-
BaxxHO JicoBi (19) ta myuni (16) Buay.
HenocratHeo 3abe3mnedeHi OXOPOHOIO
26 BuaiB (28,9 %), i3 Hux 8 — micoBi, 11
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— ny4Hi, 7 — BOJHO-00JOTSHI, 110 3HA-
XOIUTBCS 33 MEXaMH 3allOBiTHHX
TEPUTOPIH, a00 K OXOPOHSIOTHCS SIK
MaJIOYHCENbHI MOyl perpecuBHOTO

tuny. He 3abesmeueni oxoponowo 16
PapUTETHUX BHIIB CYIWHHHX pPOCIHH
(17,8 %) 13 Hux 8 — myuHi, no 4 — JicoBi
Ta BOJHO-0O0JIOTSAHI.

41 - Hirudinea - 1 Bug
#.2 - Crustacea - 1 BuJ

-3 - Insecta - 29 BuaiB

3 -4 - Gastropoda - 4 Buau

S - Petromuzontida - 1 Bug
i 6 - Actinopterydii - 10 Bunis
a7 - Amphibia - 5 Buais

.:8 - Reptilia - 2 Buau

49 - Aves - 12 BuaiB

110 - Mammalia - 19 BuaiB

Puc. 2. Taxconomiuna xapaxmepucmuxa knacie papumemnux euoie meapun byxosuncokux Kap-
nam ma Ilepeoxapnamms

VY crpykTypi daynu (puc.3) Ha moc-
JDKYBaHIH TepUTOpii HaYyeThes 84
paputeTHi Buau TBapuH 10 Kiacis:
Insecta — 29 BunpiB, Mammalia — 19,
Aves — 12, Actinopterydii — 10,
Amphibia 5, Gastropoda 4,
Hirudinea, Crustacea, Petromuzontida
mo 1 Bumy. I3 HUX mocraTtHBO 3abe3me-
yeHi oxoponoto 42 Bumu (50,0 %), He-
noctatibo — 27 (32,1 %), He 3abe3me-
4geHi oxopoHoro 15 sumiB (17,9 %) —
nepeBakHo JyuyHux (7) 1 micoBux (4).
Haiikpame 3a0e3nedeHi OXOPOHOKO JIi-
coBi (hayHICTUYHI KOMILICKCH, TipIie —
Jy4H.

Ha teputopii Bykosuncekux Kap-
mat ta llepenkapnarTts BusBieHo 24
acomiarii piAKICHHX, TaKuX, IO Tepe-
OyBaloTh MiJ 3arpo30l0 3HUKHEHHS, Ta
TUIIOBUX IIPUPOJHUX POCIUHHHX YIPY-
MOBaHb, 3aHECEHHX OO0 3eJCeHOI KHUTU
VYkpainu. Hacamnepen mnotpeOyroTh
OXOpPOHHU: YTPYMOBaHHSI OYKOBUX JIiCiB
(Fageta sylvaticae) 3 NOMiHYBaHHSIM Y
TPaBOCTOI JyHapil oxkuBatodoi (Lunaria

rediviva) Ta 1mOyni Beamexoi (Allium
ursinum); yrpymoOBaHHS CIpOBLIBXOBHX
niciB (Alneta incanae) 3 nOMiHyBaHHSIM
y TPaBOCTOI CTPayCOBOTO Tepa 3BHYAM-
Horo (Matteuccia struthiopteris) Ta uu-
Oymni Beamexoi (Allium ursinum); yrpy-
MOBaHHS SBOPOBHX JICIB  (Acereta
pseudoplatani) 3 1OMiHyBaHHAM Yy Tpa-
BOCTOI JyHapii okuBarouoi (Lunaria
rediviva); yrpynoBaHHS 3BHYAlHOY-
0OO0BO-SUTUIICBUX JIcCiB (Querceto
(roboris) — Abieta (albat)) [3].

Hamu BcTaHOBICHO HACTYIHI KpH-
Tepii Ui BHU3HAUCHHSA  KIIFOYOBHX
TEPUTOpill eKoMepexki ByKOBHHCHKHX
Kapmar Ta Ilepenkapnarrsi:

- TEPUTOPIS € MIPUPOTHO-
3aMoBIIHUM 00 €KTOM  3arajabHOJep-
JKaBHOTO a00 PETiOHANFHOTO 3HAYCHHS
moniero ounbme S000 THCSY TeKTapiB;

- HagBHiCTb He MeHme 50 BHUAIB 3
UepBoHOT KHUTH YKpaiHH i BHIIB, IO
HiUIIraloTh ~ OXOpPOHI  3TiAHO 3
MI>KHApOTHUMHU CIIHCKaMH, K1

134



ExoJoriuni Hayku

IMPUKAAOHA EKOAOTITA

MPEJCTaBIICH] IOCTATHHO YHUCEIBHUMH 1
CTaOUTBHUMHU TIOTYJISIISIMU;

27

25 6\.‘ 1=

- HasIBHICTh POCIIMHHUX YTPYIOBaHb
13 3eneHoi KHUTH YKpaiHu;

=1 - Licopodiaceae - 2 Buau

» 2 - Huperziaceae - 1 Bua

# 3 - Cystopteridaceae - 2 Buan
*4 - Ophioglossaceae - 3 Buan
o5 - Pinaceae - 2 Buan

26 - Taxaceae - 1 Bux

=7 - Alliaceae - 1 Bua

118 - Amaryllidaceae - 2 Buau
9 - Colchicaceae - 1 Buj

10 - Iridaceae - 3 Buaun

#11 - Liliaceae - 3 Buau

*.12 - Orchicaceae - 33 Buan

v 13 - Roaceae - 3 Buau

R 14 - Asteraceae - 6 BUIiB

< 15 - Brassicaceae - 1 Buja
™16 - Caryophllaceae - 1 Bug
217 - Campanulaceae - 1 Buja
® 18 - Crassulaceae - 2 Buau
<19 - Solanaceae - 1 Bug

%20 - Staphyleaceae - 1 Bua

~ 21 - Fabaceaea - 6 BuiB
.22 - Gentianaceae - 2 Buau
23 - Lentibulariaceae - 1 Bux
24 - Primulaceae - 1 Bua

+ 25 - Ranunculaceae - 7 BuaiB
i 26 - Rosaceae - 1 Buj

=27 - Saxifragaceae - 1 Bug
28 - Solanaceae - 1 Buj

Puc. 3. Takconomiuna xapakmepucmuxka poouH papumemnux uoig cyOuHHux pociun Bykosunco-
kux Kapnam ma I[lepeoxapnamms

BpaxoByrouu BumMoru 3akony «IIpo
EKOJIOTIUHY MEpexy Yxpainmy,
HEepCIICKTHBHUN TUIaH PO3BUTKY
TepUTOPIi IPUPOIHO-3ATIOBIAHOTO
(oHIy, IOMIHYIOYY pOJIb JICOBUX
naHamadTiB Ta po3poOJicHI HaMU KpH-
Tepii, BU3HAUCHO HACTYIIHI KIIFOUOBI Te-
putopii ekomepexi BykoBuHCchkuX Ka-
pmar ta [lepeakapmarts:

HamionansHuit  mpupogHMiA — mapk
«BXHUIBEKHHY,

HamioHanbHAH TPUPOAHHNA  TApK
«HepeMoChKHi»,

ITpoekToBaHuil HaliOHANBHUN TpH-
poauwmii napk «CTOPOKUHEUBKHID,

[IpoexToBaHUi HaLiOHATIBHUNA TPH-
poaHuii napk «byKOBHHCBKI TipChKi Ji-
cu»,

PerionansHuil nmangmagTHUI mapk
«HepeMochKHi»,

3arajbHO300JIOTIYHUN 3aKa3HUK Mi-
CIICBOTO 3HAYCHHS «3yOpPOBHUIL.

Criosry4aHi TepuTopii exkomepexi by-
koBuHCHKHX Kapmar ta [lepenkapnarts
- IPOCTOPOBI, BUTSATHYTOI KOH(iryparii
CTPYKTYpPH, IO 3B'S3YIOTH MiX COOOI0
KITFOYOB1 TEPUTOPIT 1 BKIIOYAIOTH iCHY-
foue OIOpI3HOMAHITTS Pi3HOTO CTYIEHS
MPUPOJHOCTI Ta cepeloBHIa HOro ic-
HyBaHHS. ['0JIOBHOIO TX (YHKIIIEIO € 3a-
Oe3nedeHHs] IMPOLECIB  PO3MHOMKCHHS,
0o0MiHy TreHO(OHAOM, Mirparii BHIIB,
MOIIUPEHHS BHIIIB HA CYMDKHI TEpHUTO-
pii, TEpEKUBAHHS HUMH HECHPUSITIIH-
BUX YMOB, MCPEXOBYBaHHS, MiATPH-
MaHHS €KOJIOT1YHOT piBHOBAry.
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0 TMUTAHHY KAOACTPOBOI...

BigpiIicTe OKAa3HUKIB, 3a SKUMHU
BHIUIAIOTBCS ~ CIIOJIY4HI ~ TEPUTOPIi
€KOMEpEekKi, 30iracTbCcsi 3 TOKA3HUKOM
JJIsA BCTAHOBJICHHS KIIFOUOBUX

TEpPUTOpiH. Y 3araJbHUX pHCaX BOHH
MOBHHHI MaTH: ONTHMAalbHI YMOBH IJIS
BIDKMBAHHS OpPraHi3MiB, MOXJIMBOCTI
JUIS TIOIIUPEHHS 1 Mirpamii, OyTH
MPUIATHI JUIA BIAMOYMHKY 1 >KUBJICHHS
MirparifHuX TBapyH, MOXKIIUBOCTI IS
iHTerpanii B €IUHy HalliOHAIBHY EKO-
Mepexy. Kpurepii BHUIUICHHS CHOTYydY-
HUX TEPUTOpPiIi HaMWU  BHU3HAYEHI
HACTYIIHI:

- CITOJy4YHi TEepUTOpii MOBHHHI 3aii-
MaTH JOCTaTHHO BENHUKI IUIOIII, TOMY
1o OioTomu, M0 3HAXOIATHCA Y iX Me-
Kax MaloTh HAJaBaTH HPUTYIOK OKpe-
MHM BUJIaM Ta MOMYJISIISIM BU/IIB;

- CIIOJNy4YHI TEpPUTOpii HE IMOBUHHI
MicTUTH Oap'epiB, sIKi MOXYTh IEpel-
KOJKATH MIrpariisM 0CoOuH;

- KoH(]iryparisi, po3mipu, JOBKHUHA i
CTPYKTypa  CEpEelOBMIIA  iCHYBaHHS
CTIOTYYHHX TEPUTOPIN TTOBUHHI
BIAMOBIIaTH  0IOJIOTIYHMM  TOTpedam
OKPEMHUX BUJIIB;

[Ipu ¢dopmyBaHHI exomepexi Byko-
BuHCchkux Kapmar Tta Ilepenkapmarts
HAM{ BUJICHI HACTYIHI CHOJY4YHI Te-
pHUTOPIT eKOMepexKi:

- I'puHSBCBKHI cepeIHbOTIPHO-ITi-
COBHH,

- IMokycrko-byKOBUHCHKHI HU3BKO-
TIpPHO-JIICOBHH,

- [Ipyt-Cipercbkuii T1icOBH,

- UepeMochKuil JOTMHHO-PIYKOBUH,

- [IpyTchKuii TOJIMHHO-PIYKOBUIA,

- CipeTchKuil TOTUHHO-PIYKOBHIA.

Bydepni  teputopii  exomepexi
o0acTi po3TalroBaHi HAaBKOJIO KITFOUYO-
BHUX Ta CIIOJIyYHUX TEpUTOpid 1 3abe3-
MeYyITh 1X 3aXHUCT BiJl 30BHINIHIX
BILIHBIB, 30KpeMa 3aro0iraroTh HeTaTH-
BHOMY BIUTUBY TOCIIOJAPCHKOI isSUTEHO-

CTI Ha CYMDKHHX AUISHKax. Po3mipu
Oy(hepHHX TEpHUTOpiIH BHU3HAYAIOTHCS
BI/IMIOBIJTHO JI0 THITY Ta I[ITLOBOTO MPH-
3HAYEHHSI KJIFOUYOBHX Ta CIIOJNyYHUX Te-
PHUTOPIH, a TaKOXK HA OCHOBI CIIEIliallb-
HUX OOCTEXKCHb JaHAMA]TIB Ta TOCIO-
JApChKOi JisUTBHOCTI HA TPUIIETIHNX Te-
PHUTOPISIX 1 CTAHOBJATH SK MPABUJIO JIO
100 metpiB. Posmipu OydepHuX TepH-
TOpI MPHUPOIHO-3aMOBIAHOTO  (HOHIY
CIIBNA/AIOTh 3 iX OXOPOHHUMHU 30HAMH
i craHoBaATh 50-100 MeTpiB B 3aiex-
HOCTI BiJ| IX cTaTycy.

3Bakalouy Ha HE3Ha4yHy Iopylle-
HICTh TIPUPOIHHUX EKOCHUCTEM JIOCITi-
JDKYBaHOI TEpPHUTOpii, KOHCTAHTOBAHO,
II0 BiHOBIIIOBANBHI TEpUTOPIi npu ¢o-
pPMyBaHHI eKoMepexi ByKOBHHCHKHX
Kapmat Ta [lepenkapnarts BUALIATH HE
JouinbHo. Ha mokanpHUX IiISHKax mo-
pymeHux naHmmadriB 3amporoHOBAHO
pEeKOMEHIaMIi 3 MOKPAIICHHS SKOIOTid-
HOIT cUTyaii.

BucnoBxu

TakuM 4YMHOM y pe3yNibTaTi aHami3y
CTaHy TPHUPOTHO-PECYPCHOTO MOTCHIII-
ay, 010THYHOTO W JIAaHAMAPTHOTO Pi3-
HOMAHITTS, MEPCHCKTHBHOIO IUIAHY
PO3BUTKY TEpUTOPIN IIPUPOJHO-
3amoBigHOTO (OHIY Ta JOMIHYHOUOL
ponmi  yicoBux JaHAmWAagTIB, HaMHU
PO3pO0ICHO HOBI MiAXOAU O PO3BUTKY
exoMmepexxi bykoBmHCchbknx Kaprart Tta
[epenxapmaTTs B KOHTEKCTI MOJ0KEHB
Jlep’kaBHOTO 3€MENIBHOTO KajgacTpy Ta
JepkaBHOTO KamacTpy NIPHPOTHO-3a-
nmoBigHOTO (oHAy Ta 3akony «lIpo
€KOJIOTIYHY Mepexy YKpainmy. Baxmu-
BOIO TIO3MIII€I0 HAIMX MiAXOJIB 10 PO3-
BHTKY €KOMEpEXi € KITbKICHHH Ta sKic-
HUI aHalli3 PapUTETHUX BUIIB POCIUH
Ta TBapHH, a TaKOX CTYIiHb 3a0e3Ime-
4yeHHs 1X oxopoHorw. [Ipu dopmyBaHHI
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eKOMEpeXi BpaxoBaHO IMOJOXKEHHS Pa-
MKOBOI KOHBEHIIIi PO OXOPOHY Ta CTa-
it po3BuTOoK Kapmar, 1mo ekonoriuyHa
Mepeka Mae OyTH afanToBaHa 0 TPHOX
PIBHIB - MDKICPXKaBHOTO, HaIliOHAJb-
HOTO 1 perioHaJIbHOTO.

JlociKeHHsST papuTETHUX BUIIB Oi-
OPI3HOMAHITTS B KOHTEKCTI PO3BUTKY
exomepexxi bykoBuHcbkux Kapmar Tta
Ilepenxapnarrs HaOyBae 0coOIMBOI ak-
TYaJlbHOCTI B 3B’SI3Ky 3 HAOyTTSM YHWH-
Hocti 3 01.01. 2013 poky 3akony Ykpa-

Jlitepatypa

ian «[Ipo JlepxaBHUi 3eMenbHUMN Ka-
jJactpy» [7], mo akymyIsoe NaHi Kana-
CTpiB TaTy3eBHX NPUPOJHHUX PECYPCIB,
30KkpeMa Jlep)kaBHOTO KamacTpy TepH-
TOpid Ta 00’€KTIB TPUPOIHO-3AMOBI/-
Horo ¢oHny Ykpainu [10], B uwacTuHi
HaIllOBHCHHS CTPYKTYPHHX EIIEMCHTIB
001ikoBHX HOMepiB Jlep)kaBHOro 3eme-
JILHOTO KaJacTpy o0 €KTUBHOW iH(DOp-
Marriero Ta ii kagacTpoBoro ileHTH]iKa-
i€ro.
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IMPLEMENTATION OF ENVIRONMENTAL
MANAGEMENT OF TERRITORIES AND
NATURAL RESERVE FUND

S. Pohurelskyy, O. Tsviliy
State Ecological Academy of Postgraduate Education and Management

An analytical review of national standards to determine requirements for an effective envi-
ronmental management system (EMS) is carried out. The basic principles of the application of
DSTU ISO 14001:2006 “Environmental Management Systems are researched. Requirements and
guidelines for the use” in the implementation of the environmental management system are ex-
amined, the definitions of EMS and natural reserve fund of Ukraine (NRF) are given. Keywords:
environmental management system (EMS), Natural Reserve Fund of Ukraine, environmental pol-
icy, internal audit, stakeholders, corrective action, preventive action.

BripoBa/iskeHHsI CHCTeMH €KOJIOTiYHOr0 ynpaBJiHHA TepUTOPiil Ta 00’€KTIB NPUPOIHO-
3anoBigHoro ¢ouay. C.I1. [Torypenscekuii, O.O. L{Biniii. [IpoBeaeHO aHATITUYHUI OTJIAA HALiO-
HaJBHUX CTAaHJAPTIB JUIA BU3HAYCHHS BHUMOT JI0 €DEKTUBHOI CHCTEMHU €KOJIOTIYHOTO yNpaBIiHHSA
(CEY). [Hocnimxkeno ocHoBHi 3acamu 3actocyBanHs JICTY ISO 14001:2006 «Cucremu
€KOJIOTiYHOTO KepyBaHHs. BIMOru Ta HaCTaHOBU IIO0 3aCTOCOBYBAHHSD) MPH BIIPOBAIKEHHI CH-
CTEeMH CKOJIOTIYHOrO yNpaBiliHHs, HaBeJeHO Bu3HaudeHHs Tepminy CEY Tta npupoano-3anosin-
Horo douny Ykpainu (II3®). Knwouosi crosa: cucrema exonoriqnoro ynpasiinas (CEY), npu-
ponHo-3anmoBinHMA (GoHA YKpaiHH, €KOJOTiUHA MOJITHKA, BHYTPIIIHIA ayauT, 3allikaBlieHa CTO-
pOHa, KOpUryBasibHa J1isi, 3a00hKHa /isl.

BHenpenne cucTeMbl 9KOJOTHIECKOT0 YIPaBJIEHHsI TePPUTOPHI H 00HEeKTOB MPHPOTHO-
3anoBeaHoro ¢pouna. C.I1. [Torypensckuii, E.A. L[sunuii. [IpoBenen ananutinaeckuii 0030p Ha-
LIMOHAJBHBIX CTaHAApPTOB [UIs ONpeseieHust TpeOoBaHUH K 3(Q(EKTUBHOI CHCTEMbI 3KOJIOrHYe-
ckoro ynpasienus (COVY). HccnenoBanbl ocHoBHBbe mnpuHuunbl npumenenus JCTY ISO
14001:2006 «CucTeMbl 5KOJIOTHYECKOT0 MEHEIKMeHTa. TpeOoBaHUS U PyKOBOJCTBO IO MpUMe-
HEHUIO» NIPU BHEAPEHHN CUCTEMBI KOJOTHUECKOTO YIPABIECHHs, IPUBEICHBI OMPEISNICHUS CPOKA
CDY u npupoaHo-3anoBenHoro ¢hounaa Ykpaunsl (I13D). Krwouesvie crosa: cucteMa 3K0I0THYEC-
ckoro ympasieHus (COY), mpupoaHo-3anoBeHbI (GOHI YKpauHBI, SKOJOTHYECKAsl MOJUTHKA,
BHYTPEHHMH ayAWT, 3aMHTEPECOBAHHAsl CTOPOHA, KOPPEKTHPYIOIEe AEHCTBUE, MPEXyIIpeKaaro-
1miee JeicTaue.

major improvement of the environ-
Problem Statement. Urgency of  mental management system (hereinaf-
the issue ter - EMS) according to standards of
series [ISO 14000 [1].

EMS is a part of the general man-
agement of the entity, which includes
organizational structure, planning, re-
sponsibilities, practice, procedures,
processes and resources for develop-
ing, implementing and achieving the

The Law of Ukraine “On the Fun-
damentals (Strategy) of State Envi-
ronmental Policy of Ukraine till 2020”
identified priority issues of environ-
mental management and environmen-
tal protection, among which there is a
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objectives of environmental policy.
Today, environmental activity is be-
coming more economically justified,
allowing organizations to use the as-
sociated variety of direct and indirect
benefits and rewards. A well-
functioning EMS contributes to envi-
ronmental protection.

Activity aimed for creating EMS
found wide practical implementation
in developed countries, as well as
those that are developing, as mecha-
nisms to improve the efficiency of
production and product competitive-
ness.

Implementation of EMS allows to
economic entities:

- meets the requirements of envi-
ronmental legislation more effective-
ly;

- reduces costs by reducing envi-
ronmental payments;

- reduces the amount of waste,
save energy and resources through
more efficient management;

- improves the quality of products;

- improves the jobs and production
sites, reduces environmental risks for
personnel, increases labour productiv-
ity;

- uses a system of tax incentives;

- reduces the risk of accidents and
reduces the scale of the consequences
should they arise.

Level of detail and complexity of
the EMS, the amount of documenta-
tion and required resources depend on
several factors, including sphere of
system use, enterprise size and char-
acter of its activities, products and
services. This may relate, in particu-
lar, territories and natural reserve
fund.

Natural Reserve Fund of Ukraine
(hereinafter - NRF) is a set of plots of

land and water space, natural com-
plexes and objects which are of spe-
cial environmental, scientific, aesthet-
ic, recreational, and other value and
dedicated to preserving the natural di-
versity of landscapes, genebank of
flora and fauna, maintaining the over-
all ecological balance and ensuring
the environmental fund monitoring
[2].

Today in Ukraine there arell cate-
gories of territories and objects of
NREF, including:

20 natural reserves (total
201.5 thousands of hectares);

4 biological reserves (total area
252.1 thousands of hectares);

47 national natural parks (total ar-
ea of 1215.8 thousands of hectares);

58 regional landscape parks (total
area of 754.6 thousand hectares).

arca

Basic principles of enforcement
of the standard

in the implementation

of environmental management
system for NRF institutions

Ukraine created the conditions to
encourage local organizations to im-
plement environmental management
systems according to the requirements
of ISO 14000. The main subject of
ISO 14000 is an environmental man-
agement system, including the imple-
mentation of specific procedures,
preparation of certain documents, des-
ignation responsible persons for the
defined areas of ecologically signifi-
cant activity.

Standard DSTU ISO 14001:2006
“Environmental Management Sys-
tems. Requirements and Guidelines
for Use” allows NRF institutions to
formulate and implement policies and
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set and achieve objectives, taking into
account legal requirements and other
requirements which it undertakes to
perform, and information about signif-
icant environmental aspects. This
standard applies to those environmen-
tal aspects, designated by entity,
which it can control and which may
be affected.

Institutions should develop, docu-
ment, implement, maintain and con-
tinually improve the EMS and deter-
mine how to fulfill these require-
ments, and identify and document the
scope of the EMS, including:

- define its environmental policy
(environmental policy - overall inten-
tions and direction of the organization
in relation to its environmental char-
acteristics, officially proclaimed by
top management [3]) and ensure that
it was clear enough to understand by
internal and external stakeholders (in-
terested party - a person or group,
which is related to or which concern
the environmental performance of the
organization [3]). Personnel should be
informed on the environmental policy;

- document information on envi-
ronmental aspects and constantly up-
date it, and establish those that are es-
sential and which must be preferred
into EMS;

- develop, implement and maintain
procedures and other legal require-
ments regarding its environmental as-
pects;

- on the basis of environmental
policy, establish, implement and
maintain goals and objectives, docu-
mented by them, for the relevant de-
partments and levels within the com-
pany, taking into account legal and
other requirements that it shall per-

form as well as its significant envi-
ronmental aspects;

- to develop, implement, maintain
and improve the EMS, it is necessary
to ensure the availability of human re-
sources, particularly with specialized
skills, enterprise infrastructure, tech-
nology and financial resources. In ad-
dition, it is necessary to determine,
document functional duties, responsi-
bilities and authorities and notify the
personnel of the institution. Manage-
ment must appoint a representative
with specific defined responsibilities
and authorities for implementing
EMS;

- develop, implement and maintain
procedures to:

1) familiarize personnel working at
institution or acting on its instruction
with:

importance of adherence to con-
formity with environmental policies,
methods and requirements of EMS;

significant environmental aspects
and actual or related potential impacts
of its work to them, as well as envi-
ronmental benefits from the improve-
ment of the activity;

its functional duties and responsi-
bilities to achieve compliance with the
EMS;

possible consequences of deviation
from established procedures;

2) internal and external infor-
mation (documented in making this
decision) in relation to its environ-
mental aspects and EMS;

3) support a sufficient level of de-
tail of documentation to describe EMS
and interaction of its elements;

4) control of documents;

5) determination of possible emer-
gencies and accidents that can have an
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impact on the environment and re-
spond to them;

6) regular monitoring and meas-
urement of key parameters of work
that can have a significant impact on
the environment;

7) periodic evaluation of compli-
ance under applicable legal and other
requirements;

8) actual and potential noncon-
formities and corrective applications
(corrective action - an action that per-
formed to eliminate the cause of de-
tected nonconformity or other unde-
sirable potential situation [4]) and
preventive action (preventive action -
action that serve to eliminate the
causes of potential non-compliance or
other potentially undesirable situation
[4]);

9) identification, accumulation,
protection, retrieval, storing and put-
ting out protocols;

10) performance of internal audit
(internal audit - systematic, independ-
ent and documented process to obtain
audit evidence and objective assess-
ment for determination of the extent
to which audit criteria identified by
the environmental management sys-
tem [3]).

Management of institution should
analyze with established periodicity
EMS to ensure its continuing suitabil-
ity, adequacy and effectiveness. It is
necessary to analyze evaluation cov-
ered the opportunities for improve-
ment and the need to make changes to
the EMS, including the environmental
policy and environmental objectives
and targets.

Conclusion. Ukraine does not
have a full understanding of the envi-
ronmental and economic benefits of
implementing EMS by territories and

objects of NRF, in addition, the intro-
duction of this system is voluntary.

At the same time, measures to im-
plement the National Action Plan for
Environment in 2011-2015 due to the
necessity of discontinuance of loss of
biological and landscape diversity and
formation of ecological network had
provided management system of the
territories and objects of NRF to meet
the requirements of international
standards ISO 9001, ISO 14001 and
OHSAS 18000. [5]

Right on the implementation and
certification of quality management
systems, environmental management
and safety in accordance with interna-
tional standards ISO 9001, ISO 14001
and OHSAS 18000 at enterprises, in-
stitutions and organizations that are in
the area of central executive body for
environmental protection was entitled
by Ministry of Ecology to State Eco-
logical Academy of Postgraduate Edu-
cation and Management on August 28,
2008 No 448.

During the years 2011-2013 the
State Ecological Academy of Post-
graduate Education and Management
passed all stages of accreditation for
compliance with the international
standard ISO / IEC 17021:2011 “Con-
formity assessment. Requirements for
bodies performing audit and certifica-
tion of management systems” in the
National Accreditation Agency of
Ukraine as a body of management
system certification (accreditation cer-
tificate No 80061 on 01.04.2013). It
allows, as a body accredited in ac-
cordance with the Law of Ukraine
“On accreditation of conformity as-
sessment bodies” exercise the cer-
tification of environmental manage-
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ment systems according to the stand-
ard DSTU ISO / IEC 14001:2006.

The national system of accredita-
tion of Ukraine (National Accredita-
tion agency of Ukraine) in the field of
accreditation management systems ac-
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MODELING OF BIOGAS SIMULATION AT THE
LANDFILL OF MUNICIPAL SOLID WASTE
(MSW)

M. Bondar
State Ecological Academy of Postgraduate Education and Management
dei2005@ukr.net

Based on published data and theoretical notions of the processes in the body of the solid waste
landfill, formulated an idea about the landfill as a biochemical reactor in which the interrelated
processes of heat and mass flow in two-dimensional dense layer, through which the gas is filtered
and internal sources of heat. The known mathematical model of biogas emissions at the site,
suggested a more general mathematical model that takes into account the representation of a range
of biochemical reactor. Keywords: municipal solid waste, ground, biodegradation, bioconversion.

MogesiMpoBaHue NpoueccoB 00pa3oBaHusi GHOra3a Ha NMOJUIOHE TBEPABIX OLITOBBIX OTX0/I0B
(TBO). M.A. Bonpnaps. Ha ocHOBaHMY U3BECTHBIX JIMTEPATYPHBIX JAHHBIX U TEOPETUUECKUX TIPE/ICTAB-
JICHUSIX O TIPOLIECCaX B TeJIe IOJIMIOHA TBEP/BIX OBITOBBIX OTXOJI0B, CHOPMYIIMPOBAHO IIPEACTABICHHE O
HOJINTOHE KaK 0 OMOXMMHYECKOM PEaKTope, B KOTOPOM MPOTEKAIOT B3aMMOCBSI3aHHBIE TIPOLIECCHI Tell-
JIOMaccoIIepeHoca B ABYXMEPHOM IUIOTHOM CJIOE, Yepe3 KOTOPBIH (HIBTPYeTCs ra3 ¥ ¢ BHyTPEHHUMHI
UCTOYHHMKAMU TETUIOBbIIeNeHUs. [[poaHan3upoBaHbl M3BECTHBIE MATEMAaTHUECKHE MOAEIH SMHCCHU
Ouora3a Ha IOJIMIOHE, NpEoJIoXkeHa Oosee oOlas MaTeMaTHyecKasl MOJENb, YUUThIBAIOLIAs Tpe/-
CTaBJICHHE O TIOJINTOHE Kak 0 OMOXMMHUYECKOM peaktope. Kriouegble ¢106a. TIOIATOH TBEPABIX OBITOBBIX
OTXO710B, OHOPa3NOKEeHHE, OMOKOHBEPCHSL.

MopaenoBaHHs npoueciB yTBOpeHHs1 0iora3y Ha noJliroHi Teepaux no0yToBuX Binxonis
(TTIB). M.O. bonpap. Ha mifcrasi BifoMuXx JiTepaTypHHUX NAHHX 1 TEOPETHIHUX YSBICHHSIX PO
MPOLIECH B TiJIi MOJITOHY TBEPAMX MOOYTOBHX BiAXOiB, CHOPMYIHOBAHO YSBJICHHS MPO MONIrOHI
SK TpO 0i0XIMIYHOMY PEaKTopi, B SIKOMY IPOTIKAaIOTh B3a€MO3B's3aHi MPOLECH TEIIoMacoIepe-
HOCY B JJBOMIPHOMY IIIJIBHOMY IIapi, yepe3 sKuil GpiabTpyeThes Ta3 i 3 BHYTPIMIHIME JPKepeTaMu
terioBuAieHHs. [IpoaHanizoBaHO BioMi MaTeMaTH4YHI MOJIeNi emicii 6iorady Ha IOJIrOHi, IpH-
HylieHa OijbLI 3arajJbHa MaTeMaTHYHa MOJIEIb, III0 BPaXOBY€ YSBICHHS NPO MONIroHi SK mpo Oi-
oxiMiuHOMY peaxropi. KiTro4oBi cioBa: momiron TBepaux moOyTOBHX BigxofiB, 6ioposmaj, Oio-
KOHBEpPCisL.

Under solid-state fermentation of cert. All intermediate products of
solid waste that occurs in the body of alignment of one stage are processed by
the landfill and in the normal course of  bacteria of other stage.
processes of all organisms work in con-
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In general, during decomposition of
the organic matter amount of the final
products can be obtained according to
the equation:

C,H.O, + (n - a/4 + b/2) H,0 —
— (n/2 +a/8 + b/4) CO, + (n/2 +
+a/8 + b/4) CH,

In each case the yield of biogas de-
pends on the composition of organic
matter, process conditions, etc.

Biogas produced after the anaerobic
decomposition of organic substances also
contains ethane, propane, butane. It is as-
sumed that they are formed by alkyl radi-
cals with the transfer of coenzyme M. Ap-
parently, the reaction between two mole-
cules methyl-ComM catalyzed by appro-
priate enzymes lead to the synthesis of
ethane. At influence of methyl- CoM and
ethyl-CoM can form propane, etc.

The works [1-4] gives the vertical
distribution of microbial processes in
the interior of the landfill (dump).
Analysis of the data indicates that the
thickness of the landfill is (starting from

(D

the surface) aerobic zone ~1,25 m, then
a transition zone ~, 2 meters and down
to the foundation pit anaerobic zone. In
the first zone, there is flowing oxidation
of organic and gaseous products and
because of the microbial oxidation tails
progressively mineralize partially com-
plex multi carbon substances (proteins,
lipids, polysaccharides) are exposed to
enzymatic hydrolysis. The result of the-
se organisms are formation of hy-
drogen, carbon dioxide, low molecular
weight fatty acids, alcohols, etc. The se-
cond zone is characterized by the pro-
cess and the denitrification of nitrate
and nitrides to nitrogen gas and oxides.
Central microbiological process, anaer-
obic zone, closing desintegration of or-
ganic components is a formation of me-
thane. In this zone all of the above reac-
tions and the process of sulfate re-
duction can be realized under the
scheme:

SULFATE-
REDUCING

In general, it is considered that stag-
es of anaerobic the process in landfills
thicker characterized as preparatory -
0.5 - 1 year of exponential - 10 years,
stationary - 20 years, decaying - 30
years, biological inertness - 30 - 40
years. Analysis shows that the thickness
of aforementioned zones and stages of
operation depends on many factors. The
main ones are: the composition and
structure of wastes under recycling; po-
rosity thickness, core temperature, con-
tent of light fatty acid, humidity of sys-

tems, the intensity of diffusion of gases
through the thickness of the landfill.

Let us briefly consider the impact of
these factors.

Usually in foreign practice tails of
sorting, which consist of food waste -
60.4%, landscape debris - 4.31%, paper
- 3.9%; tree - 1.55%; textiles - 1 , 38%
plastic + leather + rubber - 2.5% or-
ganic screenings -5.86%, the rest inac-
tive will be subjected to solid-phase
fermentation. Organics cover 80,4%
including composed nutrients N, P, K,
C, Ca. A ratio of N: P is approximately
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equal to 5:1, while the ratio of C: N: P =
47:5:1. According to Spitz and McCar-
thy [5], such a ratio of nutrients meets
the needs of methanogenic bacteria, and
the empirical gross formula for anaero-
bic biomass can be written as SsNoO3N.

Development of rapid anaerobic
processes requires not only optimal
conditions anaerobic biodegradation,
but a high content of active biomass in a
volume. Activity depends on the type of
components that make up the tails
(morphological structure) sort of the ki-
netic parameter, which determines the
maximum degree of decomposition of
each component in the real world, the
amount of water and its distribution uni-
formity in size, the particle size of bio-
degradable ingredients. All the above
factors are manifested in the total value
of the factor of biodegradation, which is
introduced in [6] and is recommended
for use in calculating the methane po-
tential. The value of the factor Bf bio-
degradation of the various components
in the range:

- food waste - 0.83;

- park and garden debris - 0.25;

- paper - 0.2;

- wood - 0.22;

- plastic + leather + rubber - 0.22.

These values characterize the high-
est possible degree of biodegradation
component in specific circumstances.
The rate of decomposition of the indi-
vidual components is also related to
their chemical nature, for the calcula-
tion of the rate of decomposition is of-
ten used recommended by the Agency
for Environmental Protection mathe-
matical model of the United States, the
so-called first-order decay model:

e

3
pa &)

where C is the initial content of the
substance;

1
k =— (l/year) - the rate constant
T

of decomposition.

The rate constant of decomposition
may vary from 0.001 to 0.45 y'1

Highest value k typical for food
waste as in the initial stages of their
degradation greatest yield of soluble
compounds such as simple
monosaccharides and amino acids. For
the rest of the components are typical
values close to the 0,001 year. There-
fore, the most important step, limiting
the overall speed of decomposition of
organic  substances  polygon  is
depolymerization of high-molecular
compounds, primarily cellulose and
plastics, which can be stretched up to
100 years. According to some reports
[2-3], a little more than half of the cel-
lulose-containing materials decompose
for 100 years. Especially long substrates
wherein the cellulose is encrusted with
lignin, poorly controlled microbial deg-
radation decompose. The same perfor-
mance, but for the worse, and can be
brought for plastics, rubber and leather.
Based on the theoretical foundations of
biochemistry [7], the anaerobic diges-
tion of simple compounds
(monosaccharides, amino acids) a sig-
nificant amount of energy that accumu-
lates in the part of high-energy bonds of
ATP releases and partially dispersed in
the form of heat. According to [7], quite
a lot of energy (AG10 = - 196,9 kJ /
mol) According to [7], is released quite
a lot of energy (AG10 = - 196,9 kJ /
mol), 30-35% of which goes to the bio-
synthesis of two molecules of ATP, and
65-70% dissipate as heat, 30-35% of
which goes to the biosynthesis of two
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molecules of ATP, and 65-70% is dissi-
pated as heat.

Obviously, thanks to the temperature
changes in the thickness of the polygon.
Apparently, the activity begins to psy-
chrophilic bacteria zone characterized
by a temperature 15-20 ° C, then heat-
ing at least the thickness polygon, the
period mesophilic zone - 20-40 ° C, and
then the thermophilic - 50-60 ° C. The
optimum temperature for mesophilic
zone is 32-33 ° C, the thermophilic -
52-54 © C. Obviously, to obtain a rela-
tively uniform temperature over the lay-
er thickness of the polygon are all readi-
ly degradable components should be
evenly distributed over the volume (i.e.,
volume to be uniformly distributed heat
sources). The second condition is obvi-
ously also has to be a smooth flow of
substances on the surface of a solid, lig-
uid and gaseous phases, which is a pre-
requisite for high activity of the re-
actions. Paper [8] argues that the ab-
sence of solid-state fermentation condi-
tions for the attainment of those effects
has led to the fact that solid state fer-
mentation has not found wide applica-
tion in industry (except for landfills). To
achieve the second condition, but uni-
form distribution of the components, it
is necessary that the thickness of the
landfill has a relatively high porosity. It
is a porous addition landfills and a large
number of affordable organic microbes
create the preconditions for the devel-
opment of microbial processes in the
volume of the landfill. Porosity depends
on the size of the intensity of gas for-
mation in wide layers of the landfill, the
rate of diffusion of the gas flow to the
upper layers and, consequently, the
power of the aerobic zone and the dura-
tion of the preparatory period. All the
above indicators will determine the pe-

riod of exponential development and ac-
tual output range at maximum effi-
ciency of biogas, as well as the mosaic
of the landfill gas field.

Conditions of heat transfer in the
landfill can affect the local hydrogen
concentration and affect the kinetics of
the bioconversion of fatty acids and the
kinetics of the whole bioconversion [9].
Consequently, it can be assumed that a
correlation between the presence of the-
se acids and hydrogen partial pressure
in the gas flow through the layer of
body. From this standpoint, there is a
need to maintain a certain porosity in
the interior, since the intense gas diffu-
sion (in the case of high porosity) is
maintained relatively low hydrogen par-
tial pressure in the gas flow needed for
the bioconversion of fatty acids
geteroatsetogennymi bacteria which can
grow successfully only by cocultivation
with methanogenic bacteria disposing
hydrogen.

One of the above mentioned
factors is system humidity. In the liter-
ature for solid-state fermentation sys-
tems we found no specific guidance on
the interval humidity solid framework
within which to carry out the process. It
is only noted that the water in the sys-
tem with the crystal form should be
enough for the life of bacteria [8].
However, the practice of landfill opera-
tion and the values of the quantities of
rainfall in the regions where the land-
fills are it can be roughly assumed that
humidity should be at least 40-50%.

2. Analysis of mathematical models
for estimating emissions of biogas at
landfills and their modernization.

The development of the theoretical
foundations of forecasting methods of
biogas generation from the decomposi-
tion of municipal solid waste is a pre-
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requisite for further progress in the field
of waste treatment and disposal tech-
nology of MSW.

In the literature, there are several
methods for estimating emissions of bi-
ogas, which is based on a stoichiometric
approach [10.5, 7], the theory of
transport phenomena of gases [11], the
kinetics and dynamics of anaerobic pro-
cesses [6].

Stoichiometric approach is based on
the gross formula expansion of basic
organic components - waste (see equa-
tion 1). In paper [10] the qualitative
characteristics of the process, some of

the empirical values are presented, the

assessment on the specific model of
heat and mass transfer is not given. For
example, to calculate the amount of re-
leased methane Gt for the recom-
mended time 7 is given by:
G, = 1,868 Cy (0,014 T+
+0,028) (1- 10 kz),
where Cy is organic carbon;
T is a temperature in the landfill;
k is a constant of decomposition
year' (see formula 3)
T is a time, year.
There are a number of models based
on the dynamics of anaerobic processes

[11]

G, =Zi-Ti ME, -exp[—i]

T T

where Gt is amount of methane, m 3
/ year;

M is the mass of waste in a landfill
cell, t;

1 is the number of cells or charts;

T is the degradation time in years;

71 is length biogas yield, the years;

MR, is methane potential of un-
decomposed waste m’ / year.

“)

. 6

[lpexnoxeH Takke psAAg  MYJIBTH-
IJIETHBIX Mozenen [12], oObenuHsto-
HIAX PA3THYHBIC TAPAMETPhI:

We propose a number of multiplet
models [12], bringing together the vari-
ous parameters:

‘. [wkze (T,T).p(g).v(z;), ©
q-4

where W is the total weight of
waste, t;

k is the expansion, year™;

p (Ty) is possibility of time travel
components from the surface to the base
of the landfill;

Ci is concentration of i component;

q is the water flow through the
thickness of the waste;

A is area of the base polygon;

Ty is time, year.

A common disadvantage of these
models, including a model of the first
order (formula 3) is to use of dependent
parameters (rate constants, the values of
the water flow, and the probability val-
ues, etc.) that can not be properly de-
termined or measured. However, analy-
sis of the model equations (3-12) leads
to the conclusion that the findings made
in the introduction, are true and are es-
sential.

In paper [6], a model that, according
to the authors, allows defining the max-
imum possible in the real degree of de-
composition of the various components
of MSW is suggested:

0 = (1-w)*MgpE [Ly;. X; * By*(1-€), (7)
where w is humidity;

M., ;s mass of wet waste;

L, is methane potential of dry
waste for each component;

X; is the proportion of biodegrada-
ble fractions;

By is the proportion of biodegrada-
ble fractions;
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k 1is constant of decomposition;

7 is time equal to the difference be-
tween the current time and time 7, nec-
essary for the establishment of anaero-
bic conditions.

However, the resulting model is un-
certain parameters k£ and 7;, which are,
without a doubt, the functions of the
body temperature in the range and na-
ture of its distribution by volume.
Therefore, for the calculation of the au-
thors of [6] uses a sound empirical val-
ue of k and 7;. Despite this, obtained in
[6], a mathematical model is the most
simple and involves the actual quanti-
ties in the calculation formula.

If we proceed from the concept of
the landfill as a reactor in which the in-
terrelated processes of heat and mass
flow in two-dimensional dense layer
(stationary) to filter out the gas flow,
the analysis of these processes must be
based on the presentation of the theory
of heat and mass transfer in dense par-
ticulate layer [13-14]. However, most of
the known methods [15,16] is based on
the integral balance sheet ratios, based
on the concept of the “amount of heat
per ton of product”, and not even the
ability to correctly carry out a qualita-
tive analysis of these laws. A number of
studies [17] attempts to describe the
processes of cooling and storage of food
rich in a dense layer of field crops based
on local patterns of heat and mass trans-
fer in the bed. It does not take into ac-
count the transfer of heat and moisture
in the direction of the normal rate of fil-
tration of gas in the bed, the contact be-
tween the elements of the thermal con-
ductivity of the layer, the heat of re-
action and a number of other factors,
which limits the application of the rec-
ommendations [17] for the case.

Therefore, it is advisable to consider
the heat transfer in the dense layer mass
height H through which diffuses in the
direction Y gas (biogas) coming from
the lower layer in a horizontal cross sec-
tion of 2L and a depth considerably
greater than 2L. Bed temperature at the
initial time Tt oy differs from the tem-
perature at the inlet of the M, so in the
time-dependent flow interrelated heat
and mass transfer processes. And at
constant parameters inlet gas tempera-
ture distribution and moisture content in
the system tend to some steady-state
(equilibrium). For a description of these
processes two-component model of in-
terpenetrating fluids (gas and solid) [18]
can be taken. Each component is con-
sidered as a quasi-homogeneous me-
dium characterized by effective
transport coefficients, which differ in
the longitudinal (Y) and transverse (X)
direction. The effective thermal con-
ductivity in the solid component con-
sider conduction through the particles
(elements of the layer), the contacts and
the gas layer between them, the radia-
tion, the gas component - conduction,
radiation and convection component.
Mass transfer resistance within the layer
elements accept negligible. Heat and
mass transfer between the solid and gas
in the bed, as well as between the gas
and the side surfaces of the reactor and
a layer accounted for by appropriate
thermal mass transfer coefficients. The
heat generated as a result of biological
processes in the layer is seen as a posi-
tive internal heat source in the solid
component. Contribution heat bio-
chemical process becomes noticeable in
quasi-stationary conditions and in-
creases as the velocity of gas through
the filter layer. Vaporization considered
as a heat sink on the surface of the solid
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component. In accordance with the
physical model of transient heat and
mass transfer are described by the fol-

lowing system of differential equations
obtained on the basis of the laws of
conservation of energy and mass.

- energy for a solid and a gas layer components:

oT, (5T o°T,
1— C, - L
( €)p7. T (5 6.x Ty 6y2
—a-a, (T, —T,)—p,(1—¢)q,-exp(b-T, )+ ®)
+8-a,-q,| [(1,)~E-d,|=0
oT oT 5°T
p.C,——+C, —L-G—1, L+ T.—T.)=0, 9
€ p] PI 6’[ PI 6)} Tx 6)}2 @ aT( I T) ( )
- mass transfer of the gas component layer::
od od 6°d 5°d
o ey U ‘5250‘f<> (19

- energy of the gas in the boundary layer of the reactor:

oT

pr'CPr'L36_;+CPF'L3

T
6—;+041<T3—T1):0,

an

- mass transfer of the gas into the clearance (3), - the boundary layer of the reac-

tor:

5d 5d

Pr-

In equations 8-12 € 1s porosity
layer, the proportion of the section;

pr P~ density of the solid, gas;

Cr, Cr - specific heat of solid, gas at
constant pressure,

A- corresponding coefficients of
thermal conductivity;

ar - specific surface area, the pro-
portion of the surface;

o - coefficient of heat transfer;

B - mass transfer coefficient;

b - coefficient;

f (Tr) - approximation of depend-
ence of the equilibrium moisture con-
tent of the gas temperature;

E - coefficient;

+8,(d,—d )=0, (12)

dr - a particle diameter of the solid
component;

X, y - transverse and longitudinal
coordinates;

d;, d; - moisture content of the gas;

gr - specific heat produced by a bi-
ological process;

du - specific heat of vaporization;

T- time;

T- temperature;

G - mass flow rate of gas through
the layer.

In the case of uneven profile of the
gas velocity through the layer with uni-
form porosity to the system 8-12 equa-
tion of continuity and the motion of the
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gas in the layer should be added. Here
we consider the case of a uniform ve-
locity distribution over the cross section
and constant porosity layer. This is due
to the fact that the homogenizing and

= 1 T T()()’T oo’ 00’
T
y=0, 2
y éé‘TT :a2
y
o1, L —:; 5—d:0;
oy oy
8T, _, 0T,
X =U, 5
b " bx

x=0;,0<y<H,; /l(sT =aq,,
T ox

oT,
Y obx "
y=0,T, :Tjo(r)

3necy uHAEKChl: 0 - HUXKHIS Tpa-
Huna; 1 - 6okoBas rpanuna (y CTCHKH
peakropa); 2 - BepxHss rpanuna; 00 -
HavyaJbHOE 3Ha4yeHue; i, j - number of
grid point in the x,y; k- number of the
step in the time coordinate.

When recording 8-13 exchange con-
ditions considered identical in both side
surfaces of the layer, heat release due to
heat biochemical reaction accepted var-
ying depending on CT exponentially
[15] mass transfer on the surface of
flowing waste relied on Dalton's law [9]
equation 11,12 for gas at the reactor
walls are written in the one-dimensional
approximation.

To find the functions in equation 8-
13 is used numerical method of finite
differences [19]. In developing the
methodology for calculating the system
of equations was introduced a number

'Oé”(T” T )

briquetting assumed tails sorting before
storage.

Boundary conditions of system (8-
12)

=T1,,d=d,T,=T,d =d,,

00’

, (5): = 0"Tr = Tn) (T)"d = do (1)"

'O‘H(TF_TF);
, (13)
_0.%4 _y.
ox
oy, (T,,—T,);
od
D g_ﬁ (058 f(Tm_Ew)};

of restrictions that have simplified its
form:

1) side walls of the reactor and a
layer of a wall envisaged heat and water
resistant, and therefore excluded equa-
tion 11, 12;

2) thermal properties and character-
istics of the layer components are taken
independent of temperature;

3) members, taking into account the
heat of biochemical reactions and f
(TT), linearize the range of possible
changes in the TT.

These assumptions are chosen based
on the fact that a possible change in
temperature ranges from 20 to 60°C.
Change in temperature estimated from
known relationships for exothermic re-
actions [20].

T=T,+Tx
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(G -)
’ CPT'pT'g ’

(14)

where Tj is initial temperature;;

T, - adiabatic temperature;

x - degree of degradation of organic
matter into simple systems;

+AH- heat of reaction;

C,,C- concentration of organics with
Bf>0,5

Then

Uk
k=k0-e" "™,

(15)

After selecting the finite difference
schemes and writing tasks of difference
equations 8-12 turn into a system of al-
gebraic equations, which consists of
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BIBAIOI'PAPISA

MeTo0J10Tisl KOMILIEKCHOT0 aHAJMI3y i OIIHKH TeXHOreHHO-eKOJOoridyHol Hebe3-
NneKd Bin mpoaykTiB aBapii Ha ckiaanax GoenpumnaciB: moHorpagis / C.I. Azapos,
B.M. Anapienko, M.B. Anapienko, B.JI. Cunopenko, C.A. €pemenko,
A.B. IIpycbkuii; 3a 3ar. pea. C.I. AzapoBa. — K.: "YkpaiHcbka TeXHOJIOTiYHA Tpy-
ma'",2012. - 241 c.

Y MoHorpadii, 6a3yro4ncs Ha aHANI31 METOHOJIOTIH €KOJIOTIYHOI OIHKN y TIPOBLIHUX
KpaiHax CBITy Ta JOCBiIy y IpOBEICHHI MPOIEIyp OLHKH aBapiiHUX BIUIMBIB 00'€KTiB
TiIBUIIEHOT TEXHOTEHHOI Ta €KOJIOTTYHOT HeOe3eK! Ha TOBKILISA, BAKOHAHO HAyKOBE 00-
IPYHTYBaHHS IOCITIJJOBHMX CTaIliB KOMIUICKCHOTO OIIHIOBAHHS €KOJIOTTYHHUX HACIIJIKIB
BiJI aBapiii Ha ckJiagax OoenpuIacis.

[TpoananizoBaHo cyyacHHMi CTaH CKJIaJiB OO€NpUIaciB y JepkaBi, aBapii Ha HHX, iX
HACTIJIKU Ta 3aKOHOJABYi i HOPMATUBHO-IIPABOBI akTH. HaBeleHO HATYpHI JOCIIHKESHHS
XIMIYHOTO 3a0pyIHEHHS JOBKIJUIS B pe3ysbTari aBapii Ha ckiazi 6oenpumnacis 6—-15 Tpas-
a1 2004 poky 6imst ¢. HoBoOormaniBka 3anopisbkoi 00macTi.

3MoIeITb0BaHO TIpoIIeC 3a0pYAHEHHS IPYHTY Ca)KeI0 BHACIIIOK aBapii Ha oMy 00'e-
kTi. [IpoBereHO OLiHIOBaHHS MOTEHIIIMHUX PU3UKIB KUTTEASUTHHOCTI HACEIEHHS, IO TI0-
TIaJIo IiJ] BIUTUB NPOIYKTIB aBapii Ha CKiaai OOoenmpHaciB Ta XUTTe3a0e3neYeHHs epco-
HaJly CKJafiB OoenpumaciB. Y JOCKOHAJICHO MiAX1J IO OLIHIOBAHHS €KOJIOTTYHMX 30MTKIB.
IIpoBeneno kaTeropyBaHHS CKJIaiB OO€pUIaciB 3a PIBHAMHE COIIaIbHUX PU3UKIB 1 CTY-
MICHSMU €KOJIOTTYHOT HeOe3MEeKH.

BunanHs opieHTOBaHEe Ha HayKOBLIB, aCIipaHTIB, CTYJEHTIB cepu TEXHOTreHHOI i
€KOJIOTTYHOT Oe3reKy, Oe3MeKH KUTTEMISUIBHOCTI, OXOPOHHU Ipalli, a TAKOX Ha IIHPOKE
KOJIO 3aI[iKaBJICHUX YUTAYiB.

ExoJiorisi moauan: miApy4YHUK [1Js cTya. Buil. HaBy. 3aki] / A. H. Hekoc, JL. O.
Barposa, M. O. Kiimmenxo. — 2-re Bua. — X. : XHY imeni B. H. Kapasina, 2013. — 284 c.

V migpyunuky «Exomoris mronuHW» BUKIAICHI MaTepialy momo mpobiemu 30epe-
JKeHHSI JIFOACHKO] MOIMTYJISIIii Ta TApMOHI3aIlil B3a€EMOBITHOCHH JIFOAWHH 1 TOBKULIA. JJocmi-
JOKEHHSI €KOJIOTIT JIFOIMHU CIIPSIMOBAHI HA CUCTEMY IIPUPOJIA-COLIYyM-JTFoiHay. JIroauHa
y Liii CKIIagHIA CHCTeMI PO3TIIAIAeThCs SIK O10TICHXOCOIialibHa ICTOTA, KA B3aEMOJIIE 3 Pi-
3HUMH (OPMaMH JKUTTS Ta HABKOJHUIIHIM CEPEIOBHIIEM. ABTOPU PO3TILHYIIN IPHPOIHI,
coliayibHi ¥ exoJoriuHi (hakTopy, 10 BILIMBAIOTh HA OC3MEYHE iCHYBaHHS JIOJUHU. Bu-
BYEHHS 3aKOHOMIPHOCTEH B3a€MO/IIT JIFOJIMHYU 3 HABKOJIMILIHIM CEPEIOBHUILEM JO3BOJIUTH
BUPIMHTH Mpo0IeMy 30€pekeHHS 3710pOB’ s, TIOKPALIEHHS SIKOCTI JKUTTS, BJIOCKOHAJICHHS
010JIOrYHOI Ta COLIAIBLHO-IICUXOJIONTYHOT afarTarii.

[Minpy4yHux Moke OyTH KOPHUCHHUM IS CTYJICHTIB, acIipaHTiB, sIKi BUBYAIOTh €KOJIO-
Tif0, BUKJIAIAYiB 1 CHIEHIANICTIB y Pi3HUX TaITy3sIX HAYKU.

MaaboBanuii M.C, JlecokiB I'.3. Exouioris Ta 30aj1aHcoBaHe NPUPOIOKOPUCTY-
Banns: HapuaabHuii nocionuk. — Xepcon: Omnni-mutoc, 2013. — 314 c.

HaByanbHuii OCIOHWK MPU3HAYEHWH U1 BUBYEHHSI OXOPOHW HABKOJMIITHBOTO Cepe-
JIOBUINIA Ta €KOHOMIKH PeTioHiB YKpaiHu Ta CBiTy. Y HbOMY BHCBITJICHI OCHOBH IUTAHHS
13 TEOPETUYHUX OCHOB €KOJIOTIi, €KOJIOr0-eKOHOMIYHHX MPOOJIeM HABKOJHUIIHBOIO Cepe-
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JIOBHIIA Ta EKOHOMI4YHI OCOOJMBOCTI OKpPEMHX TEpUTOpiid. BHUCBITIIOETHCS CHiBBiIHO-
IICHHS JIBOX HAYK €KOJIOTII Ta PerioHajJbHOI €eKOHOMIKH.

Kaumenko M.O., boromo6os B.M., Kiumenko JI.B., Bpexunska O.A. IIpakTu-
KYM 3 po3po0KH cTpareriii MiciieBoro crajoro po3Butky: HaBuyanbHumii nocionmk. —
Xepcon: Ouai-nmiroc, 2013 — 230 c.

HaBeneHo oCHOBHI BU3HAYCHHS CTAJIOTO PO3BHUTKY i PHHIUIIN IIEPEXOAY CYCITUILCTBA
JIO CTaJloro Po3BUTKY. [IpakTHKyM MICTHTh HAaBEICHO MPAKTHIHI POOOTH 3 KOPOTKHMHU
TEOPETHYHUMH BiJOMOCTSIMH, 3aBIaHHAMH 0 POOOTH 1 MMTaHHIMU I KOHTPOITIO 3HAHB.
Oxpemuii po3is MPUCBIYEHO PEKOMEHIAISM 00 BUKOHAHHS KypCOBOi poOOTH 3 Po3-
POOKH cTparerii CTaoro po3BUTKY aIMIHICTPAaTHBHOI OJWHUIN. B mociOHMKY mpencTas-
JICHO JIesIKi JIJIOBI irpH 3 PI3HOMAHITHUMH aclieKTaMH CTaJIOrO PO3BHUTKY, a TAKOXK KOM-
TUTIEKC 33]1a4, TECTOBUX 3aBJIaHb Ta KPOCBOPIIB.

[TpakTuKyM po3paxoBaHWii JJIs CTYJEHTIB HanpsMy «Ekosoris, oXopoHa HaBKOJIMII-
HBOTO CEpeloBHINA Ta 30alaHCOBAHE MPHUPOJIOKOPHUCTYBAHHSI) 1 MOXKE OYTH KOPUCHUM
JUTSL CTYACHTIB IHIINX CIHEMiaTbHOCTEH, IS BCIX XTO BHBYAE MPOOJIEMU BIUIUBY JIFOJHHU
Ha JOBKLLIA.

KopoOkun B. . JxoJiorusi u oxpana okpy:karomieii cpennbl: yueonuk / B. U. Ko-
pooxun, JI. B. Ilepeneanckmii. — M.: KnoPyc, 2013. - 329¢.

[ligpy9yHUK CKITagaeThes 3 JBOX YACTHH: €KOJIOTIl SIK KOMIUIEKCHOI HayKH Ta OXOPOHU
HaBKOJIMIIIHBOTO CEPEIOBUIIA - IPUKIIAAHOI HAYKH , IO CIIMPAETHCS HA 3aKOHHU €KOJIOTI .
Po3rsiHyTO OCHOBHI MOJIOXKEHHSI 3arajbHOI €KOJIOrii, BUeHHs Mpo Oiocdepy, eKoyoriro
JIFOJIMHY; aHTPOIIOTeHHUH BIUIMB Ha Giocdepy, podiieMu eKOJIOTTYHOr0 3aXHCTY 1 0XOpo-
HHM HaBKOJIMIIHBOTO cepenoBuIna. [TinpyuHHK peKOMEHIY€EThCs SIK Oa30BHIA I €KOJIOTI-
YHUX 1 IPUPOOOXOPOHHMX JHUCIMIUTIH, SIKI BUKJIAIAlOThCS Y BCIX TEXHIUHHMX BY3ax Kpai-
uu. [lixpyyHuk npusHaueHWit Uil CTYIeHTIB OaKajlaBpaTy, a TaKo)K BUMTEINIB 1 YUHIB ce-
PeIHIX MIKL, JIEIB 1 KosepkiB. Takok Moke OyTH KOPHUCHUH IJIsl IMPOKOTO KOJIa iHXKe-
HEpPHO-TEXHIUYHMX IPAL[IBHUKIB, SIKi 3aiIMarOThCS MUTAHHSAMHU PALliOHAIBHOTO ITPUPOIOKO-
pUCTYBaHHA Ta OXOPOHM HAaBKOJHIIHBOTO cepenoBuIna. JaHwil miapydHHUK BimoOpaxae
CYJacHi ySBIICHHS PO €KOJIOTIIO K MKAUCIMILTIHAPHOI HAyKH, IO 0a3yeThes Ha 0ioio-
TIYHUX HayKaX, HAyKax IPo 3eMITI0 Ta COIiaIbHO-eKOHOMIYHOTO IUKITY . Pa3oM 3 THM BiH
PO3KpHBAE HAUTICHIMINIA 3B'I30K €KOJOTI] 3 IlKSHEPHUMH POOIIEMaMH 3aXUCTy PUPOIH
Ta paliOHAILHOIO MPUPOJIOKOPUCTYBAHHS 1 B LiloMy (JOPMy€e HOBHI €KOJIOTIYHHMN, HOO-
cdepHuii cBiTOrISA MaliOyTHIX (haxiBLIB y rayry3i TEXHIYHUX HayK.

CrpensnukoB B.B. DJkojorudeckoe HopmupoBanue: y4deOHuk. — Kpacnogap:
Mzparensckmii JJom - FOr, 2012. - 472 c.

VY IpoIOHOBaHOMY MiAPYYHHKY PO3MIISNAIOTHCS Pi3HI acHEeKTH HOPMYBAaHHS Pi3HHX
BU/IIB BIUIMBIB Ha HaBKOJIMIIHE cepenoBHIne. [linpyyHIK TOKIMKaHUN c(OPMYIIOBaTH y
MaiOyTHIX €KOJIOTIB ySBJICHHS PO MPiOPUTETHI XiMIiUHI 3a0pyIHIOBaYi HABKOJIUIITHBOTO
cepenoBuIa, Qi3myHi (HaKTOpH, M0 BIUIMBAIOTH HA HABKOJUIIHE CEPEIOBHUIIE; Ja€ YSB-
JICHHSI TIPO ICTOPit0 GOPMYyBaHHS Ta PO3BUTKY €KOJIOTTYHOTO HOPMYBAHHSL.

VY migpydHHKY IpOaHai30BaHO Pi3HI MiIXOAM OO €KOJIOTIYHOTO HOPMYBAHHS i 0CO0-
JIUBY yBary MpHIUIEHO KOHIEMIIii PO TPaHMYHO - IOIMyCTHMI KOHIIEHTparii, HOpMyBaH-
HIO XIMIYHHX 1 (Pi3MYHUX BIUTMBIB HA HABKOJIUIITHE CEPEIOBHIIIE.
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BIZTOMOCTI ITPO ABTOPIB

A3zapoB Cepriii IBanoBnu (KuiB) — IOKTOp TeXHIYHHMX HayK, CTapIIMi HAYKOBHUIt
CHIBpOOITHHK, 3aBiAyBad BiAUTY paaiamiifHol Ta 3araipHOi Oe3nexu [HecTuTyTy
snepHux pociimkedsb HAH VYkpainm (dineH cremianizoBaHoi BYEHOT paju
K 26.880.01 y JlepxaBHili eKkojOTiuHill akagemii MiCISIUIUIOMHOI OCBITH Ta
YIIPaBJIiHHSA).

Angpoc Ouer €prenifiony (KuiB) — KaHauIaT MOMITHYHAX HAYK, HAYKOBHUH CITIBPO-
6iTHMK HaykoBO-10CHiTHOrO IHCTUTYTY €KOJIOTIYHOT HONITHKH Ta 30aJaHCcoBa-
HOTO PO3BUTKY JlepikaBHOI €KOJIOTiYHOI akajeMii MiCJISAUIUIOMHOI OCBITH Ta
yIIpaBIIiHHS.

Becnanbko Pycnan IBanoBnu (YepHiBui) — kanaunar 6io10Ti4YHNX HayK, JOLEHT, 3a-
Biyrounii Kadeaporo 3eMICBIOPSIIKYBAaHHS Ta KagacTpy UepHiBeIbKOTO HaIli-
OHAJBHOTO yHiBepcureTy iMeHi FOpis deaproBuy.

Bonpap Oaexcanap IBanoBuu (KuiB) — moxTop 0iojoriyHuX Hayk, mpodecop, WieH-
kopecrionnieHT HAAHY, 3acmyxeHuit misia HayKd 1 TeXHIKH YKpaiHH, peKTop
Jlep:xaBHOT €KOIOTIYHOI aKaAeMii MiCISAUIUIOMHOT OCBITH Ta YIPaBIiHHS.

Bonnap Mapuna OnexcanapiBua (KuiB) — acnipant Jlep»xaBHoi ekoJoriyHoi akaje-
Mii TICIISAUTUIOMHOT OCBITH Ta YIIPABIIIHHS.

BacuibeB Biradniii €srenoBuy (KuiB) — reHepanbHuii AMPEKTOP a€POKOCMIUYHOTO TO-
BapuCTBa YKpaiHu.

Buroscbka I'anna [MaBaiBna (KuiB) — kaHquIaT TEXHIYHUX HAYK, CTAPIIMNA HAYKOBHUH
CHiBpoOiTHUK, JlepikaBHA EKOJIOTIYHA aKaJeMisl MiCISJAUIUIOMHOI OCBITH Ta
VIpaBITiHHS.

T'onuapeBcbkuii Koctsintun BacuasoBuu (Uepkacu) — KaHIUAAT TEXHIYHUX HAYK,
akageMik MixxHapomHoi AkageMii HayK €KOJIOTii, OE3MeKH JFOANHH 1 TIPUPOIH
(MAHEB), 3actymHuk ronoBu npasiiaaa [IpugHinpoBcekoro BiagineHHs Mi-
KHapogHOi Axazemii Hayk exojorii, Oesmexn mroauHu 1 mpupomu (I1B
MAHESB).

Jpyrak BajgentmHa MuxonaiBua (KuiB) — J0KTOp €KOHOMIYHUX Hayk, mpodecop
Kadenpu eKoJorii Ta eKOHOMIKH 3eMJIeKOpUCTyBaHHs Jlep)kaBHOT eKOIOTiHHOT
akasieMii miCIsIMITIOMHOT OCBITH Ta YIpPaBIIiHHS.

3axapuyk lOpiii BikropoBnu (KuiB) — BrompkerHuii 3aknan «HamioHanpHUE HEHTP
00JIiKy BUKHM/IiB TAPHUKOBHX T'a3iBy.

Kazimip IBan IBanoBny (UepniBui) — kannuaaT 6i0JIoriYHUX HAYK, TOUEHT Kadenpu
3eMJICBIOPAIKYBAHHS Ta KagacTpy UepHIBEIbKOTO HAIliOHAJBLHOTO YHIBEpPCH-
teTy imMeHi FOpis @enpkoBrya.

Kyuepyk Ilerpo IlerpoBuu (KuiB) — xaHaumat OionoridyHMX HayK, I[HCTHTYT Tex-
HiyHoi Tertodizuku HAH Ykpainu.

JiutBuno IOpiii Bosonumupouuy (KuiB) — acmipant IHcTHTYTY smepHHX
nociimkens HAH Ykpaiuu.

MatseeB HOpiit BopucoBnu (KuiB) — xangumar (isMko-MareMaTHYHHX Hayk, [H-
CTUTYT TexHIuHOI Teruodizukn HAH Ykpainu.

MamxkoB QOuer AuandeproBuu (KuiB) — m0oKTOp TeXHIYHMX Hayk, Hpodecop, 3a-
CIly)KCHUH i HAayKd 1 TeXHIKM YKpalHH, NPOPEKTOp 3 HayKOBOi pOOOTH
JlepkaBHOT €KOJIOTIYHOT aKazeMii MiCIsUIUIOMHOI OCBITH Ta YIIPaBIiHHSL.
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Mo:xapoBcbka Ouiena AHatodiiBHa (KuiB) — kanauaaT TeXHIYHUX HAyK, BromkeTHuit
3akia] «HarioHanbHUH LeHTp 00Ky BUKUAIB TAPHUKOBHX ra3iBy.

MymraeB Ogaer BacuiaboBuu (Uepkacu) — KepiBHUK ripHHYOi cekiii [lpumHin-
poBchKoOro BimaiieHHss MixkHapoaHoi AkajeMii HayK e€KoJIorii, Oe3MeKH JIIoau-
nu i npupoau (I1IB MAHEB).

IMikoBens Bosogumup BosomuvmupoBuu (Uepkacu) — WICH-KOPECHIOHICHT Mixk-
HapomHOi Akamemii Hayk ekoiorii, Oesmekn monuHu i npuponu (MAHEB),
rojoBa mpasniHHA [IpugHinpoBcbkoro BimmineHHs MixHapomHoi Axamemii
HayK eKouorii, 6e3meku moauan i npupoau (I1IB MAHEB).

Horypeascbkuii Cepriii IlerpoBuu (KuiB) — mupextop LlenTpy exomoriuHoi cra-
HaapTu3amii Ta ceprudikamii JlepKaBHOI €KOJOTIYHOT aKageMmil ITiCIIsIuII-
JIOMHOT OCBITH Ta YIpaBJIiHHS.

Puxenko Haramis Oaexcangpisaa (KuiB) — kaHAMIAT CUTBCHKOTOCIIONAPCHKUAX Ha-
YK, CTapliMii HAyKOBMH CHIBpPOOITHHK, IOLEHT KadeIpu eKoJorii, eKo-
JIOTIYHOTO KOHTPOJIIO Ta ayAuTy JlepskaBHOI €KOJIOTiYHOI akajemii Immicis-
JIUIIIOMHOT OCBITH Ta YIPaBIIiHHS.

CibineBa Osiena BosonumupiBaa (KuiB) — kaHIuaatr BeTepUHAPHUX HAYK, JOLIEHT
kadenpu ekomoridyHoi Oe3mekw, JlepaBHOI E€KOJIOTIYHOT akamemii Imi-
CISITUTUIOMHOT OCBITH Ta YIPABITiHHS.

CinneB Ouexcanap bopucosuu (KuiB) — HaykoBuii criBpoOITHHK [HCTHTYTY simepHUX
nociimkerb HAH Ykpainu.

Cupnopenxo Bosomumup JleoninoBuu (KuiB) — KaHAMOAT TEXHIYHUX HAYK, IOIEHT
kadeapy mMpodITAKTHKY MOXKEK Ta OC3MEKH JKUTTEMISUILHOCTI HACCICHHs [H-
CTHTYTY JAEPXKaBHOTO ynpasJiHHA y cdepi uusiibHOro 3axucty MHC Ykpainu.

|COJ1011Km"l Bonxogumup IIMHTpOBnq| (YepHiBui) — 1okTOop OiONOTiYHUX HAyK, IPO-
decop kadempu 3eMIICBIOPSAKYBaHHS Ta KaaacTpy UepHIBEIBKOIO Ha-
LioHanBHOTO yHiBepcuTeTy iMeHi IOpist denpkoBuya.

Tpersik AHTOH Mukonaiiopuu (KuiB) — J0KTOp €KOHOMIYHHX Hayk, Ipodecop,
JupekTop HaB4ajabHO-HayKOBOrOo  iHCTHUTYTy €KOHOMIKM Ta  €KOJIOTil
NIPUPOJIOKOPUCTYBaHHs JlepkaBHOI €KOJIOTiyHOT akazemii MicIsIauIuIOMHOL
OCBITH Ta yIpaBJIiHHS.

®poaos Bajepiii ®exoposuy (KuiB) — kaHAMIAT TEXHIYHUX HayK, mpodecop, Hep-
YKaBHA €KOJIOTIYHA aKaJeMisl MMiCISIUTUIOMHOT OCBITH Ta YIPaBIiHHS.

HBidiii Onena OunexcanapiBua (KuiB) — acmipanr, IleHTp exosoriuyHOi cTraHmap-
TH3amii Ta ceprudikarii JlepkaBHOI €KOJOTIUHOT akameMii MiCIsIUITTIOMHOT
OCBITH Ta yIpaBIiHHS.

Ieens Ipuna FOpiisna (CiMm¢peponosin) — 10KTOp EKOHOMIYHUX HAYK, nmpodecop, 3a-
BiJyBau Kadeapu aep>kaBHoro i perionansHoro, THY im. B.1. Bepnaacekoro.

Ieens FOpiit KOpiitoBuu (CiMmdpeponosin) — KaHIMIAT SKOHOMIUYHUX HAYK, JIOICHT
katenpu «pinancu mianpueMcTs i crpaxyBans» THY im. B.1. Bepnancskoro.

Hlnixta Bamentnn MwuxainoBnd (KuiB) — KaHIUIAT TEXHIYHUX HAYK, BrOJOKeTHMIA
3aknajn «HanioHanpHAN IEHTP 00Ky BUKUIIB TAPHUKOBUX Ta3iBy.
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