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Mupoeos3penueckas napaduema ycmoudugo2o pa3eumus cmaid aibmepHamugol 20Cno0ChI-
gyrowel Mooenu paseumus, 8 OCHO8e KOMopou npupooa u e€ pecypcvl paccmampueanrucyb KaK uc-
MOYHUK CbIPbs 0151 NPOU3BO0CMBA PAHBIX MOBAP08. B ocnose nosotl napaduemsl Haxooumcs KopeH-
HOU 80NPOC — HEOOX0OUMOCMb 0DecneyeHUs COANAHCUPOBAHHO20 IKOHOMUYLECKO20, COYUANLHO2O U
9KOI02UUECKO20 PA3BUMUSL. AKMYANbHOCMb PACCMOMPEHUS U UMNJIeMEeHMayuu napaouzmvl 00ycias-
Jiusaem KopeHHvle usmeHenus zaumoomuoutenuti Obwecmsa c Ilpupoooii u popmuposanue maxkozo
Obwecmea, komopoe ne bydem paspyuams cgepy c80e20 Cywecmeo8anus u cpedy HCUugblx opea-
Hu3mo8. I n1agnoii npobemotl 011 peulenus AGNAIOMC npediaaemvle MeXaHu3Mbl N0 OCMAHO8Ke 0e2-
paoayuy KOMROHEHMO8 NPUPOObL U COXPAHEHUSL NPUPOOHBIX IKOIOSUUECKUX CEOUCME KOMNOHEHMO8
npupoobl, COXpaumeHue NPUpoOHO20 U KYJIbMYPHO20 HACAeous, adanmayusi ooujecmeeHHou oOes-
MENbHOCMU K B03MONCHOCMAM IKOCUCTEM NOOOEPIHCUBAMD HCUHL HA 3emile.

L]envio cmamobu s68UN0CH OMObpadiceHUe npoyecca uMnieMenmayuu 8 Ykpaure napaouemul yc-
MoNuYU8020 pazeumus uepes opmuposanue HayuHo2o no0Xo0da K nepexooy K yCmouuusomy pa3eu-
muio, ocnpusimue 3motl napaouemsl ynpagienyamu u Hacenenuem, paspabomka Konyenyuu, Cmpa-
meauu u Hayuonanvnozo niana.

I nasnoul 3a0aueti cmamou A6151€Mcs paspabomrka 0CHOBHLIX nonoxcenutl Cmpameauu yCmoti-
4ug0eo passumus Ykpaunsl Ha nepuoo 0o 2030 2oda, 8 0cHO8e KOMOPOU HAXOOAMCS NPUHAMbLE 8
2015 200y I'nobanvruie yenu ycmouuugoeo pazsumus 0o 2030 2ooa.

Knrwouesvie cnosa: napaouema ycmoiiuugozo pazeumus, 1 100anvHvle yeau ycmouyuso2o pa3eumus,
Cmpamezus

The worldview paradigm of sustainable development has become an alternative to the dominant
development model, where nature and its sources were viewed as a source of raw materials for the
production of different goods. The new paradigm is based on the fundamental issue - the need for
sustainable economic, social and environmental development. The relevance of consideration and
implementation of the paradigm causes fundamental changes in the relationship between Society and
Nature and the formation of such a Society that will not destroy the sphere of its existence and the
environment of living organisms. The main issue to address is the proposed mechanisms that allow
to stop the degradation of the components of nature and the conservation of natural features of envi-
ronment components, preservation of natural and cultural heritage, adaptation of social activities to
the capabilities of ecosystems to sustain life on Earth.

The purpose of the article is to reflect the process of implementation of the paradigm of sus-
tainable development in Ukraine through the formation of a scientific approach to the transition to
sustainable development, the perception of this paradigm by managers and the population, the de-
velopment of the Concept, Strategy and National Plan.
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The main objective of the article is to develop the main principles of Sustainable Development
Strategy of Ukraine till 2030, based on the Global Sustainable Development Goals 2030 that were

adopted in 2015.

Keywords: sustainable development paradigm, Global goals of sustainable development, Strategy

OO0ecnOKOEHHOCTh JIIOJIe Hcyeprae-
MOCTBIO TMPHUPOIHBIX PECYPCOB, CHHKEHUEM
UX KayecTBa U OCOOEHHO 3arps3HEHUEM IpH-
POJIHOI cpeibl, KOTOpasi 0COOEHHO BO3POCIIa C
Cepe/IMHbI MPOIILJIOTO BeKa, 3aKOHYUIIACh MIPH-
gatueM B 1992 r. IToBectku musa Ha XXI Bek.
IIpouecc ee oOcCO3HaHMSI HMMIUIEMEHTALUU
MPAKTUYECKH BO BCEX PETHOHAX SIBUJICS CIIOXK-
HBIM U IUTeNbHBIM. HekoTopsle rocynapcTsa
YK€ B KOHIIE MPOLUIOr0 BeKa Ha TOCyaapcT-
BEHHOM ypoBHE npuHsuin CTpaTeruio ycrou-
quBOTO pa3BuTusa (Benukoopuranms — 1994 r.,
WNpnanaus — 1997 r., JlrokcemOypr — 1999 .,
Pymbiaust — 1999 r., Ounnguaus — 1998 r.,
[eewmapus — 1997 r., IBenmst — 1994 r.).
Hpyrue rocynapctBa — B Haudaine XXI Beka.
Muorue rocynapctsa EBpornbl perysisipHo me-
pecMaTpuBalOT  MPOrpamMMbl,  MOHHUTOPST,
YTOYHSIIOT OT/AEIbHbIE HHIUKATOPHI U MOKa3a-
TENH.

B Espomneiickom Coro3e NpUHIMIBI yC-
TOMYMBOTO Pa3BUTHSI 3aKpEIJIEHbl B Amcmep-
damckom 0ocosope (orosop o EC, 1997 r.).
OTU NPUHLMIBL SBJISIIOTCS KJIIOYEBBIMH IS
BCEX MOJIUTHK rocynapcts — wieHoB EC. Oto
O3HAYaeT, YTO JIOOBIE perHOHATbHBIC CTpaTe-
TUH, TUTAHBI U TIPOrPaMMBbl JOJKHBI OPHUEHTHU-
POBAaThCS Ha JOCTIKEHHE OaJlaHCca MEXKIY IKO-
HOMHYECKHMHU, COIMAIBHBIMU U 3KOJIOrHYec-
KUMHU 1EJISIMU.

B cenTsa6pe 2015 1. nHa cammute OOH 1o
ycToliunBomy paszsutuio B Hero-Mopke B pam-
kax 70-# rOOMJICHHOW ceccuu TEeHepaTbHOMI
Accambrien OOH riaBbl rocy1apcTB U paBH-
TEJIBCTB COTJIACOBAIM MOPSAIOK THS MUPOBOIO
pa3Butusa Ha nepuon nocie 2015 r. u onpene-
iy 17 enobanvHuix yenell yCTOMIMBOTO pas-
BuTHs Ha niepro 10 2030 r. 0XBaThIBAIOLIUX
169 3anau.

be3 comHenus, onpeneneHue ueneun yc-
TorunuBOro pazButusi 10 2030 r. BBI3BIBAET
noTpeOHOCTh BO BCEX rOCyaapCTBaX MUpa IIe-
PECMOTPETh U YTOUHHUTH LIE€JEeBble (DYHKLIUU
paspaboranHbix panee Crpareruii ycTronyu-

BOTO pa3BuTHs. HallmoHanbHBIC e pa3BU-
THS TOCYAApCTB, B OCHOBE KOTOPBIX JTOJIKHBI
HAXOIUTLCS  TIIO0AILHBIE LeIn 2030
YUUTBHIBAIOT CHEHUGUKY DPA3BUTUS KaxXKIOrO
roCy/lapcTBa: TMOJHUTHYECKUE, SKOHOMHYEC-
KM€, COILMaJibHbIe, HKOJIOTMYecKHue, Mopa-
TBHBIC ¥ KYJIbTYPHBIE IIEHHOCTH, CBOMCTBCH-
HbI€ HapoJy, MPOKUBAIOIIEMY B KOHKPETHOM
roCy1apCTBe.

[Ipunsarue rtnobampHBIX 1Ee 2030
BBI3BAJIO MOTPEOHOCTH akTyanu3anuu Ctpare-
TUU YCTOWYUBOTO pa3BUTHS « Vrpauna-2020»,
KOTOpasi 10 MHOTUM KPHUTEPHUSIM HE COOTBETC-
TBOBaJIa U3BECTHHIM MIPUHITUIIAM YCTONYHUBOTO
pa3BUTHSA.

[Ipuxoautcs BCIOMHHATH, YTO BHISB-
JICHHbIE TEHJCHIMH B MUpE 00 HM3MEHEHHSX
6uocdeps ¢ 1972 mo 2030 r. BecbMa He pajoc-
THbIE. [lo MHOrMM wmHaukaropam no 2030 r.
(cokparnieHue IIOMAa MPUPOIHBIX KOCHC-
TeM, TIOTpEOJICHHE TEePBUYHON OMoIOTHYec-
KOU MPOYKITNH, ONTyCTHIHUBAHUE, IETPaIaIis
3eMeJb, MCYE3HOBEHHE OHOJIOTMYECKUX BHU-
JIOB, YXYAIICHUE KayecTBa IOBEPXHOCTHBIX
BOJ U T.JI.) COXpaHsieTCsl OTpUllaTeIbHasl TeH-
JCHIMS YXYIIICHUS COCTOSHUS TMPHUPOIHON
Cpebl.

[IpenynpexaeHus o pe3koM yxXyIUIeHUN
KU3HEHHBIX YCJIOBUH YeJIOBEYECTBA, BbICKA-
3aHHOE YydJacTHHKamu Pumckoco Knyba B
1972 r. B HEOOBIKHOBEHHO CMEJIOM IPOCKTE
«Cnooicnoe nonodxcenue uenogeuecmear, K
COKaJICHHIO, HE TOJBKO B YKpauHe, HO U BO
BCEM MHUpe He BocmpuHATO. Cpeau MHOTHUX
HACTOPa)XKMBAIOIIMX BBIBOJOB €CTh M TaKOil:
«Tenepb MOMKHO OBITH SICHO, YTO BCE CHUTYa-
MU C BBIOOPOM SIBIISIIOTCA CJIEJICTBUEM O/I-
HOTO, €IMHCTBEHHOTO (hakta — 3emist Ko-
HeuHa. UeMm Ommke 10001 BUI YEITOBEUECKOMT
NEeSTeNbHOCTH MOJAXOANUT K PealbHBIM Tpeie-
J1laM CIIOCOOHOCTH 3eMIIU MOJAEPKUBATh ITOT
BUJI JICATEIBHOCTH, TeM OoJiee SBHBIMU U HE
pa3peleHHbIMH CTaHOBSITCA CUTYallMd C Ta-
KuM BeIOOpOMY (1).
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B Vkpaune, npu nogaepxke [IPOOH B
VYkpaune, B 2016 r. ocymecTBieHo 1Ba 0o-
JBIIUX W 3HAYAIMX MMPOEKTA: MOArOTOBKA Ha-
LUOHAJILHOIO JoKinana «Llenu ycmouuugozo
pazeumusi Yxpaunvt 0o 2030 200a» n paspa-
6otka Cmpamezuu ycmouyugo2o pas3eumiusl
Yrpaunvt na nepuoo oo 2030 2ooa”.

Kpome rnmobanbHBIX 11eeH, mpu paszpa-
00TKe NaHHOM CTpaTeruu pa3BUTUS YKpauHbBI
YYTEHBI TOJIOKEHUSI ynoMsHyTor CTpaTeruu
«Yxpanna-2020», OOHOBJEHHAasi CTpaTETHs
ycroruuBoro paszsutus EC, a Takxe npose-
neaorr B 2014-2015romax SWOT-ananm3
MMIUIEMEHTAIMA B YKpauHe 3-X TII00ATbHBIX
KOHBEHIIMH B KOTOPOM BBISIBIICHBI ITPOOEITHI B
3aKOHO/IATENbCTBE, MPOrPaMMaXx M IIaHaX YK-
pauHBI B BOCBMH cepax esTeTbHOCTH: KO-
HOMUKE, COLMAIBHON MOJIUTHKE, TPUPOIOIO-
JIb30BaHUU U OXpaHE MPUPOJIbI, CETLCKOM XO-
35IMCTBE, DHEPreTUKE, TPAHCIOPTE, PErHOHA-
JTHHOM M MECTHOM pPa3BUTHH, O0Opa30BaHUU U
HayKe.

Crparerust HanpaBjieHa Ha JIOCTHKEHUE
pa3paboTaHHBIX AJIs Y KpauHbI 7 1IeIei pa3Bu-
Tust. Ee MHCTpyMEHTOM i BHEIpEHUS SIBIISI-
eTcsi paspaboTaHHbId HarmoHanbHBIA TUTaH
neiicreuil. B Ctparerun onpezneneHsl cTpare-
THYECKHUE U OITEpallMOHHBIE LIEIN B OCHOBE KO-
TOPBIX HAXOATCS MHAUKATOPHI U LIETIEBHIE 10~
kazatemn: 2017-2020 ., 2020-2025 ., 2026~
2030 .

Hosas Crparerust coxpansier 4 gexkmopa
paszeumusi, yCTAaHOBJIEHHBIE B CTPATETUN «YK-
panHa-2020»: BEKTOp pa3BHUTH, BEKTOp 0€30-
[IACHOCTH, BEKTOP OTBETCTBEHHOCTH U BEKTOP
ropaocti. B ocHOBe cTpaTernueckoro BUie-
HUS pa3BUTHs Y KpauHBI HAXOUTCS oOecreye-
HH€ HAIIMOHAJIBHBIX NHTEPECOB IIPU BBINOJIHE-
HUU MEXKIYyHAPOJTHBIX 0053aTeIbCTB OTHOCH-
TEIBHO nepexodd K YCmoudusomy pazeumuio.
OH npengycMaTpuBaert:

- MpeoJoJieHue rcOalaHCOB B SKOHOMHYEC-
KO, COIMaIbHOM U IKOJIOTHUYECKON cdepax;
- TpaHcopMmalnMiO SKOHOMHYECKON  Jes-
TEIBHOCTH, MIEPEXO]] K 3€JIEHON 3KOHOMUKE;
- (hopmupoBaHuEe MUPHOTO U 6E€30MaCHOTO, CO-
[IUAJIFHOTO O0IECTBA C COOTBETCTBYIOIIUMU U

* Crparerus pa3pabaThiBajach TPYIIIONW JKCIEp-
toB: JL.I'.PymeHko (pyKOBOAMTENb AKCIICPTHOU
rpynmnel), T.B.Tumouko, [I'.b.Mapymesckuii,
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3¢ PEeKTUBHBIMU TIPABUTEIIHCTBEHHBIMH CTPYK-
TypaMu U MHKJIIO3UBHBIMU MHCTUTYIIHSIMU;

- obecrieyeHre MapTHEPCKOTO B3aUMOJIEHCT-
BHsI OPTaHOB TOCYAapCTBEHHOM BJIaCTH, Opra-
HOB MECTHOT'O caMOyIpaBjieHusl, Ou3Heca, Ha-
VKU, 00pa30BaHUs U OPTaHHU3AINI TPaKIaHC-
KOr'o 00ILIECTBA;

- MIOJIHYIO 3aHSTOCTb HACENICHNUS,

- BBICOKYIO 00€CIIeUeHHOCTh Pa3BUTHS HAYKH,
00pa30BaHMs M OXPAHBI 3I0POBBSI;

- IPUOCTAHOBJICHHE JErpajalliy MPUPOIHOM
Cpensl W ee yiydllleHue s oOecredeHus
KHU3HEICATEIbHOCTH HBIHEIIHUX U OyIyIIHUX
IMOKOJICHUH;

- JIELEHTpaJu3allii0 M YCUJIEHHE peruoHa-
JIbHOM TTOJIUTUKH.

B Crpareruun onpenensromum sBisieTcs
UHHOBAYUOHHAS OPUEHMAYUsi PA36UMUSL: AK-
THBHOE HCIOJb30BaHUE 3HAHUN W HAYYHBIX
JOCTH>KEHHH, CTUMYJIUPOBAaHUE WHHOBALIMOH-
HOM JIeATeNbHOCTH, CO3JaHuE OJaronpusir-
HOTO WHHOBAIIMOHHOTO KJIMMaTa, 0OHOBIICHUE
OCHOBHBIX (DOHIIOB, (HOPMHUPOBAHKE BHICOKO-
TEXHOJIOTUYECKUX BUJOB IE€ATEIHOCTU U T.J.

[IpenycmarpuBaercsi, 4TO SKOHOMHYEC-
KU poCT OYAET OCYIIECTBIATHCS 34 CUET HC-
HOJIL30BAHUS MOJEIEH «3€JIEHOW)» DKOHO-
MUKH. brarogapst MEpOnpusTUSM 110 SHEProc-
OCpEKEHUIO U UCITOIH30BAHUIO YHEPTodPhek-
THUBHBIX MPAKTUK OyJEeT CHIKEHA DHEProeM-
kocth BBII.

B nenom Crpaterus HaripaBjieHa Ha rpe-
oJlojiecHue O€IHOCTH IyTeM pa3BUTHUS 3a-
HATOCTU HACEJICHHS], BBICOKOW CTOMMOCTH pa-
O0oyeil  cuibl, pa3BUTUS MpeANpUHUMA-
TEIbCKOM aKTUBHOCTH HACEJIEHHMs], MOBBIIIE-
HUS COITMAIIbHBIX TapaHTUH W CTaHAAPTOB U
T.J.

B crpareruu onpeneneHsl pyxogoosuyue
ee npunyunvl. Cpeau HUX TJIABHBIMH SIB-
JISIOTCS: MHTErpalysl MOJUTUKU U yIpaBiie-
HUS, 3allUTa MpaB YeIOBEKa, BEPXOBEHCTBO
mpaBa, y4JacThe OOIECTBEHHOCTH, COIUAAP-
HOCTb CPEJU MOKOJICHUN U MEX]y MOKOJICHU-
SIMH U JIP.

Jlst YKpauHsl T100anbHBIC TIETH TPEJIC-
TaBJICHbl B 7 LEJIAX YCTOWYUBOIO Pa3BUTHSA

(tabm. 1).

B.M.Kapamymka, O.B.Makaposa, .A.XKammio,
A.A Makciota
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Taoauma 1.

HaumnoHaibHbIE HeJH YCTOHYHBOT0 pa3BuTUA YKpauHbl HA nepuoa 10 2030 roxa

CTpaTel"I/ILIeCKI/IC eI

OHepaHI/IOHHLIe eI

1. CopeiicTBHE UHKIIIO3UBHOMY yCTOWYH-
BOMY HHU3KO yIJIEPOJHOMY 9KOHOMUYEC-
KOMY POCTY 1 )KU3HEHHOH MH(PaCTPyK-

Type

1.1. ConelicTBOBaTh NMPOAODKUTEIBHOMY MHKIIIO3UBHOMY cOajlaHCH-
POBAHHOMY POCTY, IOJIHOH U NPOAYKTUBHOH 3aHATOCTU U JOCTOMHOMN
orare A Bcex

1.2. Co31aTh ®KU3HEHHO YCTOHIMBYIO HHPPACTPYKTYPY, CIIOCOOCTBO-
BaTh MHKIIIO3UBHOMY 3HEPro3((HeKTHBHOMY IPOMBIIIIIEHHOMY pa3BH-
THIO

2. ObecniedyeHrne yCTOMIUBOTO OTpaciie-
BOTO U PETHOHAIBHOTO Pa3BUTHUS

2.1. CriocoOCTBOBATh YCTOMYMBOMY Pa3BUTHIO arpOIPOMBIIITICHHOTO
KOMILIEKCa

2.2. ObecneynTh JOCTYM K SKOHOMUYHO TIPUEMIIEMBIX, HaIe)KHBIX,
HH3KO YIJIEPOJIHBIX HCTOYHMKOB HEPTUH YISl BCEX U MOBBICUTD
3((HEeKTUBHOCTH MCIIOJIH30BAHUS SHEPTUI

2.3. O6ecnevnTh YCTOWYMBOE PAa3BUTHE PETHOHOB HA OCHOBE COXpaHe-
HUS HAITMOHAJIBHBIX KYJIBTYPHBIX ICHHOCTCH TpaJuIuil

3. Ilpeoonenue 6eHOCTH U COKpaIlIEHHE
HEpaBEHCTBA, B T.4. TEHAECPHOTO

3.1. [Ipeononenue 6eqHOCTH
3.2. CoxpaHHOCTb HEPaBEHCTBA
3.3. OGecrieunTh reHIepHOE PaBEeHCTBO

4. ObecrieunTh OXpaHy 00IIECTBEHHOTO
3[I0POBbsI, OJIATOIOIYUYHsI U KAYECTBEHHOT'O
o0OpazoBaHus B 0€30IMMaCHBIX U )KU3HEHHO
CTOMKHMX HACEJICHHBIX ITYHKTaX

4.1. OGecneunTh OXpaHy OOIIESCTBEHHOTO 3I0POBBS U CIIOCOOCTBOBATH
0JIarOIOJTY4HIO JIJISl BCEX B JJIOOOM BO3pacTe

4.2. O6ecreunTh HHKIIIO3UBHOE U KaUYeCTBEHHOE 00pa3oBaHUE H CITO-
COOCTBOBATh BO3MOXKHOCTSIM YYUThCS HA NPOTSDKEHUU BCEH YKH3HU
JUISL BCEX

4.3. Cnoco0CTBOBAThH CO3IaHMIO HHKIIIO3UBHBIX, 0€30IIaCHBIX, KH3-
HEHHO YCTOIYMBBIX 1 COAIAHCUPOBAHHBIX TOPOJIOB M CEIBCKHUX MOCE-
JICHUU

5. ObecnieueHme epexoia K MOJICIH yC-
TOWYUBOIO NOTPEOJICHHSI U TIPOU3BOICTBA,
cOaaHCUPOBAHHOTO YIPABJICHUS TIPUPOJI-
HBIMHU PECYPCaMHU, TaK XKe YKpPEIUICHHE Me-
POTIPHUATHI pearupoBaHUs HA H3MCHEHHE
KJIMMaTa

5.1. OGecneunTs Mepexo y MOAEIN YCTOMYMBOTO NOTPEOICHUS U
MPOU3BOJICTBA

5.2. O6ecneynTs MHTETPUPOBAHHOE YIIPABICHUE BOJHBIMH PECYpCaMu
Y JIOCTYI CAaHUTAapHH JUISL BCEX

5.3. OGecneunTh HEOTIIOKHBIE MEPOIIPHUATHS sl 0OPBOBI ¢ U3MEHE-
HUSIMH KJIMMaTa U CIEACTBUSIMUA M3MEHEHUsI KJIMMaTa

6. CoxpaHeHHE HA3EMHBIX U MOPCKHX JKO-
CHCTEM M CITOCOOCTBOBAaHHE COATAHCHPO-
BaHHOMY HCIIOJIb30BAHUIO UX PECYPCOB

6.1. OGecrieunTs COXpaHeHNE, BO30OHOBJIEHUE U COAJTaHCHPOBAHHOE
UCIIOJIb30BaHUE HA3EMHBIX M PECHOBOIHBIX IKOCHCTEM U UX IKOCHC-
TEMHBIX yCIyT

6.2. ObecrieunTh cOAIAHCUPOBAHHOE UCITOJIb30BAHHUE U OXPAaHY MOPC-
KUX ¥ IPUOPEIKHBIX IKOCUCTEM

6.3. MUHUMHU3UPOBATH JIETPaJaIfio IPUPOTHOM CPENbl CYIIECTBOBA-
HUS ¥ IPUOCTAaHOBUTH NOTEPH OHOJIOTHYECKOTO U JlaHAmadTHOrO pas-
HOOOpasus

7. O6ecnieuenne 6€30MaCHOCTH U JOCTYIIA
K TIPaBOCY/IHIO0, CO3aHHI0 HHKITFO3UBHBIX
MHCTUTYLUN

7.1. Cioco6cTBOBaTh MUPHBIM M SKCKITFO3UBHBIM COOOIIIECTBAM IS
YCTOYUBOTO Pa3BUTHUSA U 00ECIICUNTh OE30MaCHOCTh FOCYIapPCTBA
7.2. Co3nath 23(peKTUBHOCTh U MHKITIO3WBHBIC HHCTUTYIIUH HA BCEX
YPOBHSIX

Kaxxnas onepamnrionHast 1iejb» ©UMeeT OIl-
peeleHHbIE MEPOIIPUATHUSA U 337a41, KOTOPbIE
CJIeyeT BBINOJHUTH ISl JOCTKCHHS IICIH
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Taoauma 2.

IlesneBble MoKa3aTeu YCTOMYMBOIO pa3BuTus YKpauHbl Ha nepuoa 2030 roga

BexkTop pa3Butus Ykpa- Henn HNuaukatopst LleneBsie mokazarenu
WHBI

Bexmop pazsumus Cnoco6cTBOBaTh pocTy VY nenbHbII BeC BBICOKO- 2015r.-5.5
CtpyKTypa 3KCnopTa YAEJIBHOTO Beca MPOIyK- TexHoyoruueckoi mpoayk- | 2010 r. — 9.0

UM U yCIIyT ¢ OobIeit UM U YCIYT B CTPYKTYpe 2025r.-12.0

4acThIO0 IPUOABOYHOM CTO- | SKCIIOPTa TOBAPOB U yC- 2030r.-15.0

HMMOCTH B 9KCIIOPTE ayt, %
Bexmop 6ezonacnocmu CoKpatuTh BEIOPOCHI IIap- | YAeibHbIE BEC BHIOPOCOB 2017 r.-27.8
V3MeHeHHe KinMaTa HHKOBBIX I'a30B BO BCEX MapHUKOBBIX ra30B (cpas- | 2030 r. — 60.0

CEKTOpax SKOHOMHUKHU HUTENHHO ¢ 1990 1., %)
Bexmop omeemcmeen- | TIOBBICUTH YPOBCHD 3a- VYpogsens 3austoctd Hace- | 2015 . — 56.7
Hocmu HATOCTH HACEJICHHS JICHHS ¢ Bo3pacToM 0120 2020 r. - 60.0
3aHATOCTh HACEICHUS 1o 64 net, % 2025r.-62.0

2030 r. - 65.0
B Crparerun cymiecTBeHHOC BHUMaHHUE 4, O0GecneunTh OXpaHy OOIIECTBEHHOTO

YZEIE€HO UHCTPYMEHTaM €€ pean3aluu (Hop-
MaTHBHO-TIPaBOBbIE, (PMHAHCOBBIE, IKOHOMHU-

YECKHUeE,

MH(POPMAIIMOHHO-KOMMYHUKATHB-

Hble, 00pa3oBaTeiIbHbIE UHCTPYMEHTHI, MEXK-
JYHAPOAHOE COTPYIHUYECTBO, BOIPOCHI MO-
HUTOpUHTA BHeApeHus ctparterun). [Ipemyc-
MaTpuBaeTcs pazpaborka S-nernux Harmmona-
JIbHBIX TUIAHOB JIEMCTBUM MO MEPEXOY K yC-
TOﬁqHBOMy PAa3BUTHUIO HA HAITUOHAJILHOM U pPC-

TMOHAJIBHOM YPOBHSIX.

BoiBoabl. Pe3ynbTaToM poBeIEHHOTO UCCIIe-
JIOBaHUS SIBIJIACh pa3pabOTKa CTpPATEeTHuu YcC-
TOWYMBOTO pa3BuTHs Ykpaunsl 10 2030 roga.
B Hell oTpakeHbl 4 BeKTOpa pa3BUTHS, 7 CTpa-
Teru4eckux W 19 omepanuoHHBIX IENell yc-

TOMYUBOTO Pa3BUTHSL.

B pabore omnpeneneHsl cienyronue
CTPATETUYECKUE LIETH:
1. ConeicTBHE MHKIIFO3UBHOMY YCTONYH-

BOMY HM3KO YIJIEPOJHOMY 3KOHOMHUYECKOMY
POCTY ¥ JKU3HEHHON MH(]pacTpyKType

2. OoOecrieueHue YCTOMYMBOTO OTpacie-
BOTO M PETHOHAIBHOTO Pa3BUTHS
3. [Ipeononenne OeAHOCTH M COKpaIe-

HHC HCPABCHCTBA, B T.4. TCHACPHOT'O

Conclusions. The result of the study is the de-
velopment of a strategy for sustainable devel-
opment of Ukraine until 2030. It reflects 4 de-
velopment vectors, 7 strategic and 19 opera-
tional goals of sustainable development.

The paper identified the following strate-

gic objectives:

BHOpOBBH, 6J1ar0r10)1yq1/151 U KAa4YCCTBCHHOI'O
oOpazoBaHusi B 0€30MacHbIX M JKU3HEHHO
CTOﬁKHX HACCJIICHHBIX HyHKTaX

5. OOGecneyeHue nepexoaa K MOJICTH yC-
TOMYUBOTO TOTPEOJNCHUS M TPOHU3BOJCTBA,
cOaTaHCHUPOBAHHOTO  YIPABJICHUS TMPUPO/I-
HBIMH PECYPCaMH, TaK K€ YKPEIJICHHE MEPOTI-
PUATHI pearnpoBaHus Ha U3MEHEHHUE KJIIMMaTa
6. CoxpaHeHHE Ha3eMHBIX M MOPCKHUX
9KOCHCTEM U CIOCOOCTBOBAaHHME COAIIAHCHPO-
BaHHOMY HCIIOJIb30BaHHUIO UX PECYpPCOB

7. O0ecrieuenne 0€30MaCHOCTA U IOC-
Tylma K TPaBOCYIUIO, CO3JAHHIO WHKIFO3UB-

HBIX UHCTUTYLHI

OHepaHI/IOHHHG S JOIMOJTHAKTCA OIT-
PEACICHHBIMU HWHAUWKATOpaMHd MW LOCJICBbIMU

IIOKa3aTCJIsIMU.

Pa3paborannas crparerusi, MOJIrOTOB-
JeHHas ¢ yuyeToM [ noOanbHBIX 1enel pa3Bu-
THsI, paCCMaTPUBAIach U yTOYHSAIACh HA PETU-
oHanbpHBIX (T. Onecca, r. UBano-DpaHKOBCK, T.
XappKoB) W HalmoHAIBHBIX (T. Kues) xoHbe-
penuusax u B mae 2017 roga Oyzner nepenana
JU1st TOATOTOBKM YKa3za [Ipe3unenta YkpauHbl

JUIs1 €€ BHEAPECHUSL.

1. Promoting inclusive sustainable low
carbon economic growth and vital infrastruc-
ture

2. Ensuring sustainable sectoral and re-

gional development

3. Overcoming poverty and reducing ine-
quality, including gender inequality
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4. Ensuring the protection of public
health, welfare and quality education in a safe
and vitally stable settlements

5. Ensuring transition to a sustainable
consumption and production model, balanced
management of natural resources, as well as
strengthening the response to climate change
6. Conservation of terrestrial and marine
ecosystems and the promotion of a balanced
use of their resources

Jlutepartypa:

Volume 1/2017 * Topg VIl Homep 1/2017

7. Ensuring security and access to justice,
creating institutions

Operational objectives are supplemented
by specific indicators and target indexes.

The developed strategy was prepared on
the basis of Global development goals, consid-
ered and refined at regional (Odessa, Ivano-
Frankivsk, Kharkiv) and national (Kyiv) con-
ferences. In May 2017 this strategy will be
given for preparation for Decree of the Presi-
dent of Ukraine for its implementation.

1. Menoys Jlounena X., Menoyc Jlenuc J1., Pennopc Mopren, Beperc |11 Bubsam — [penens pocta / Tlep. ¢ anr;

Mpemucn, I'.A. SAroguna. — M.: MI'Y. — 1991.

2. European Sustainable Development Network (ESDN) [Enektponnsiii pecypc] — Pexum nocryma

http://www.esdn.eu/

3. TIpeuko T.K., JlicoBcbkuii C.A., Pomantok C.A., Pynenko JI.T'. [lyOniune yrnpaBniHHS B 3a0€3MEUCHHI CTAJIOTO
(36amaHCcOBaHOTO) PO3BUTKY: [HaBu. moci0.]. — Xepcon: I'pins [1.C., 2015. — 264 c.

4. Jlicocekuit C.A., Mapymescokuii I'.b., TTapmiaenko ILT., Pynenko JI.I'., Tumouko T.B. Ilpoekt momomimi
VYkpainu no korpepenrtii OOH 3i cranoro (36amancoBanoro) po3sButky Pio+20. — K.: LleHTp eKoJ0TigHOi OCBITH

Ta iHdopmarmii. 2012. — 60 c.

5. HayxkoBi 3acaau po3poOku cTparerii ctamoro po3BuTKy Ykpainu: Mororpadis / IIIPYY]] HAH Ykpainwn, 1111
HAH Vxkpaiuau, ITIITIE HAH Vxpainun. Oneca: IIIPEE/] HAH Yxkpainn, 2012. - 714 c.
6. Cran BukoHaHHs B YKpaini nonoxenb «l[lopsnky nennoro Ha XXI cromitrs» (2002-2012) / 3a pexn. JIL.T.

Pynenka. — K.: Akagemnepioauka, 2014. — 359 c.
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B cmamve paccmompenvl npobnemsl u Hanpasnienus pazpadomKy cucmemsvl UHOUKAMOPO8 YC-
mouuuso2o pazsumus 8 Yxpaune. OcHOBHOIL yenvio a61semcsi 000CHO8aHUe n00X00d, KOMOpblll NO3-
soaum peanuzosams nonodxcenus Iosecmku ousa na XXI eex. Ilpoananuzupogan onvim noOoOHbIX
paszpabomok 6 cmpanax Eeponetickozo coro3a, Opyaux pasgumsix cmpanax. Ha e2o ocnose vioenenvi
Kpumepuu u Kuouegble membvl, KOmopuvle MO2Yym NPUMEHAMbCA 8 YKPAUHCKUX peanusix. Paccmom-
PeHbl NOKA3amenu, KOmopbule MO2Ym CMams OCHOBHbIMU 8 KOHMEKCMe 803MONCHBIX DJIOKO8 UHOUKA-
mopos. Ocoboe enumanue yoeieHo 00Ky KVIbMypolo2udecKux nokazameinetl, Komopbvie xapakme-
PU3VIOM COCMOsAHUE 00WEeCMBEHHbIX OMHOWEHUL, 8 MOM YUCIe 8 NOJUIMHUYECKUX pe2uonax. Hx
VUEM A6IAEMCI BANCHBIM (DAKMOPOM COXPAHEHUS KYIbIMYPHOU UOEHMUYHOCTU U MEPPUMOPUATLHOL
yerocmuocmu Ykpaunwvi. Iloouépknyma HeobXooumocms unmezpayuu RPOCMPAHCMBEEHHO20 K-
yenma UHOUKayuu, a makice KOMNJIEKCHbIll NOOX00 NO adanmayuu 2100a1bHbIX yeell YCmouyu8o2o
pazeumus 2030.

Knrouesvle cnosa: ycmouuusoe pazeumue, npocmpaHcmeeHHoe pazeumue, UHOUKAmMopbl, MOHU-
mopune

PROBLEMS OF SUSTAINABLE DEVELOPMENT’S INDICATION AND
MONITORING IN UKRAINE
Sergiy Lisovsky, Eugenia Maruniak
The article discusses the problems and directions for the elaboration of a system of
indicators for sustainable development in Ukraine. The main goal is to justify an approach
that will make it possible to implement the provisions of the Agenda XXI. The experience of
similar developments in the countries of the European Union as well as other developed
countries has been analyzed. On its basis, the criteria and key topics that can be applied in
Ukrainian realities have been highlighted. Key indicators in the context of possible blocks of
indicators have been considered. Particular attention has been paid to the block of cultural
indicators which disclose the state of social relations, including polytechnic regions. Taking
them into account is an important factor for preserving of Ukrainian cultural identity and
territorial integrity. The need to integrate the spatial accent of the indication, as well as the
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comprehensive approach to adapting the global goals of sustainable development, has been

stressed.

Key words: sustainable development, spatial development, indicators, monitoring

Berymiienne

Ha cerogns B GOJBIIMHCTBE CTPaH MHUPA
pa3paboTaH psJl JOKyMEHTOB Uil UMILIEMEHTa-
[IUY TIPUHIIMIIOB MIEPEX0/1a K ycTonunuBoMy (coa-
naHcupoBaHHoMy) pazButuio (YP). B obmem
BUJIC aJITOPUTM IEPEXOAa COAEPIKUT CIEIYI0-
M€ 3Tambl: U3yYeHHE COCTOSIHUS 0OIecTBa U
OCBOCHHOCTH KOMIIOHEHTOB IPHPOJIbI, 3aKOHOB
Y 3aKOHOMEPHOCTEH MX B3auMOACHCTBUSA, (HOp-
MUPYIOIINE YCIIOBHUSI JKU3HHU; BBIBICHUE U
uccienoBaHue (aKkToOpoB, OMPENESIONINX BO3-
MOXKHOCTH TepexoJia K YCTOHYMBOMY pa3BH-
THI0; pa3paboTKa KOHIIETIUH YCTOMUNBOTO pa3-
BUTHUS; pa3paboTKa CTpaTerud YCTOWYMBOIO
pa3BUTHS; pa3pabOTKa MOJIUTHKU YCTONYHUBOIO
pa3BUTHS; pa3paboTKa MEXaHU3MOB Iepexo/1a K
YCTOWYMBOMY Pa3BUTHIO; peanu3aius 3a1ay me-
pexoJia K yCTOHYUBOMY Pa3BHUTHIO.

OueBHIHO, YTO NpaKTHUYECKas peannsa-
U] Ha3BaHbIX ATAIIOB MpelyCMaTPUBAET pa3pa-
OO0TKY COOTBETCTBYIOIIMX MOKa3aTesiel, MHIU-
KaToOpOB, CHUCTEM HHJIUKATOPOB, KOTOpPbIE MO3-
BOJISIT KOPPEKTHO UCCIIEIOBATh CYTh BCEX IMPO-
IIECCOB, COCTAaBJISAIOIIMX 3JIEMEHTOB M B3aH-
MOCBSI3€, B COBOKYITHOCTHU ONPEAEISIONIUX Ma-
paMeTpsl pa3BUTHs 00IIECTBAa U MIPUPOIBI, CTe-
MIEHb €T0 «COaTaHCUPOBAHHOCTH.

3amaua BeIOOpa, 0OOOCHOBaHMS W paspa-
OOTKM TakKMX IOKa3zaTenel sBIeTCs J0cCTa-
TOYHO CJOXKHOH M TpeOyer yuéra psaa dakro-
poB, crnenudUKH TOW WIM WHOW TEPPUTOPHH.
OTUM B 3HAUUTENIBHOM Mepe OOBACHSIOTCS He-
JOCTAaTKU CYIIECTBYIOUIMX HAOOpOB IOKa3zare-
Jei, a TakkKe aKTYaJlbHOCTh U HEOOXOIMMOCTb
JalbHEWIINX HAy4YHBIX pa3pabOTOK MO HX
COBEPILICHCTBOBAHUIO.

AHau3 OMmbITa E€BPONEHCKUX CTPpaH U
MEXIYHApPOAHBIX OpraHu3anuii B cdepe YP
yOeX1aeT B TOM, UTO JIJIs METOAMYECKOTO 000C-
HOBAHUSI CHCTEMBl MHIUKATOPOB B OTJEIbHBIX
rocyapcTBax, B TOM 4HcCiie U B YKpauHe, Heo0-
XOZMMa CHUCTEMHAasi HayuyHO-TIpaKTU4YecKast pa-
6ota. E€ nenpio sBisieTcs amanTanusi CymiecT-
BYIOIIMX MTOJXO0B M METOUK JJIsl OLICHKH pa3-
BUTHSA KOHKPETHOH CTpaHbl M €€ pPETHOHOB,
BBIOOp ONTHUMAJILHOTO HAaboOpa IMokazaTenei, a

! TIposenen na ocuose [5,8,9]

TaK)Ke CTpAaTeruuyecku OJIOKOB CHCTEMBI B Iie-
JIOM.

OcHoOBHast 4acThb.

B paznene 40 IMoBectku nusa Ha XXI Bek
CTpaHaM U MEXIYHAPOJIHOMY COOOIIECTBY B Lie-
JIOM PEKOMEHJIyeTCs pa3paboTarh TOKa3aTeln
VP. Takue nokaszarenu HeOOXOIUMBI JIJIsI IPUB-
JIeYeHUs] BHUMAHHS K MPOOIeMaM YCTOMYUBOTO
Pa3BUTHS U OKa3aHUS TOMOIIIH JIUIAM, KOTOpbIE
MPUHUMAIOT PEIICHHS Ha BCEX YPOBHIX OTHOCH-
TeTbHO A((HEKTUBHBIX HAIMOHAIBHBIX CTpaTe-
rui YP. B VkpauHe Takke IIpEeANPUHSATHI
MOMBITKA Pa3pabOTKU CHUCTEMBl HWHIUKATOPOB
YP B COOTBETCTBUM C MEKIYHAPOAHBIMUA U €B-
poneiickumu ctannapramu [1,2,3]. Uccnenosa-
HUSMU 10 pa3paboTKe W aHATU3y OTACIHHBIX
noKasaresiei - UHAWKATOpPOB U MX CHUCTEM, Ka-
CalOLUXCS XapaKTepucTuku YP wminm ero or-
nenbHbIX acnekToB B ctpaHax CHI' u B Ykpa-
WHE, 3aHUMAJIOCh 3HAUYUTEIbHOE KOJIUYECTBO aB-
TOPOB, CPEJIM KOTOPBIX MOKHO Ha3Bath:, M.I'op-
nenko, C.JloporynumoBa, b.Jlanunummna,
M.3ryposckoro, C.JIucoBckoro, B.MyHTHsHA,
A.Panpuyka, JI.Pygenko, M.Pyrtuncekoro,
B.Tpero6uyka, E.Xno6sicToBa, FO.Illlensr-Co-
coHko, A.lllanaps u apyrux.

AHanu3upys CUCTeMY IOKa3aTelieil BBe-
JIEHHBIX OTACJIbHBIMU U APYTMMH Pa3BUTHIMU
cTpaHaMHu! MOXHO CJeNaTh psfl BHIBOJOB, KO-
TOpBIE CJIETYET YUeCTh IIPU pa3padOoTKe HHINKA-
topoB (UYP) B Ykpaune.

1. Ilpexxne Bcero, cienyer OTMETHUTH
UJICI0 0 MHOTOYypOBHEBOCTH cuctembl MYP. Pa-
IUOHAIBHBIM  TPEJCTABISACTCS  BBIJICICHUE
TPYNOIbl KIIOYEBBIX HWHIUKATOPOB, MO3BOJISIO-
[IMX TOTYYUTHh HEOOXOIUMYIO HHPOPMAITUIO 00
OCHOBHBIX 1IEJISIX Y P U JIerko BOCIPUHUMAEMBIX
B 0o0IIeCTBe.

2. Bropag no3unust - koiuuectso UYP.
Cpenu npoananu3npoBaHHbIX 32 cTpaH EBporibl
HaOJII0JaeM MIUPOKHUI CHEKTP Bapyaluid KOJIH-
YECTBa MHJUKATOPOB - OT 12 nnst OpaHuuu a0
6omee 150 nns Utanuu, JlarBuu. B T0 ke Bpems,
3aMEeTHA TEHJICHLUSI YMEHBIICHUS! KOJIWYECTBa
NYP nns crpan, riie iX KOJIMYECTBO MPEBBIIIATIO
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100, yTo CcBSI3aHO, B MEPBYIO OYEPE/D, C BBISB-
JEHHBIMA HEIOCTaTKaMH M HEyJo0CTBaMu
BBIYMCIICHUI: HEXBAaTKOM [TaHHBIX, HEBO3MOX-
HOCTBIO OCYIIECTBJIEHUS PETYIISIPHOTO MOHUTO-
pUHTa U TOMY MTOJ00HBIM. BobIIMHCTBO CcTpaH
nonajarot B uHTeppai 60-85 UHAUKATOPOB, YTO
MO3BOJIIET MPEIIONAraTb ONTHUMAJIBHOCTh Ta-
KOT0 BhIOODA.

3. BaxHBIM BOMPOCOM OCTAaeTCs BHIOOP
METOAOJOTUM, KOTOPBIM JOJDKEH YYUTHIBATh
JOCTYITHOCTb M COIMIOCTaBUMOCTh T€X WJIM MHBIX
MOKa3aTese Ha pa3InYHbIX TEPPUTOPUATBHBIX
YPOBHSIX, a TaK)K€ MPONOPLUUH MEXY KOJIUYEC-
TBOM M Ka4€CTBOM IOKa3aTesIel, MpeCTaBIsIo-
IIUX PA3JIMYHBIE ACIEKTHl YCTOMYMBOIO pa3BU-
THUSL.

Jlnst 6onmpmmHCTBa cTpad auddepenmma-
U TeM sIBIIsieTCs Ooliee IMHUPOKOW, YeM TpHU
«0JI0Ka» yCTONYMBOIO pa3BUTHS: SKOHOMHUKA,
COLIUYM, AKOJIOTHs. YacTUYHO 3TO 0OBACHIETCS
BIIMSIHUEM CHUCTEMbI UHIUKATOPOB, IPEII0KEH-
HOoM EBpocraroM, OIHaKO B HE MEHBUIECH CTe-
MIEHU SIBJISIETCA OTPAKEHUEM CHEeUM()HUKU HAllU-
OHAJIBHBIX YCJIOBUH W 0COOEHHOCTEH BOCHIpHS-
THs BBI30BOB BpEMEHH. B kadyecTBe OTIEIbHBIX
TE€M aHAJTU3UPYIOTCS MHHOBALIMYU U TEXHOJIOTHH,
MIPOCTPAHCTBEHHOE pa3BUTHE, PETHOHAIbHBIC
pasnuuus, COCTOSIHUE OTHEIbHBIX TEPPUTOPUI
CTpaHbl (MPUOPEKHBIX PAOHOB M aKBaTOPHUIA),
TPAaHCHOPT, ympamieHue (rinodaibHOe U JIOKa-
JIpHOE). B OoTHenbHBIX CTpaTerusx coluaibHas
cdhepa paccmarpuBaercs mo 3-6 TemaM - 3a-
HATOCTb, COLIMANIbHAS MHTETPUPOBAHHOCTH 00-
mecTBa, oOpa3zoBaHue, 37A0pPOBbE, TUHAMHUKA U
pacnpeneneHne HaceaeHus, MPECTYIHOCTb.

3HAYUTENIBHO HWHAVBUIYAIN3UPOBAHHBIM
(a BEepHEee - HallMOHAJIN3UPOBAHHBIM) SIBIISETCS
BBIOOp KOJIMYECTBA WHIUKATOPOB, MPEACTaB-
JIEHHBIX 1O TOH uian uHoM Teme. Tak, mig Ciio-
BEHMH IIMPOKOM 0Ka3aJ1ach penpe3eHTalus KO-
HOMHUYECKOH chepbl, T1Ie CpeIu BaKHEUIIHX T10-
Ka3aTejaell MOYKHO BCTPETHTh M TAaKHE€ HECTAH-
JapTHBIE U OlpeAelieHus  cOalaHCHpo-
BAHHOCTH KaK: «CTPAXOBbIC IPEMUNY, «KAITUTA-
JU3alus phIHKA aKUUi», «CyMMapHbIe aKTHBBI
06aHkoB» U Apyrue. B To xe Bpems, cpeny UHAU-
KaToOpoB, OINpeleicHHbIX crparerueit YP He-
JaHIUU, IEPBOE MECTO 3aHUMAET HKOJIOTHS: 00-
nee 35% W3 HUX MMEIOT OTHOIIEHHE K COCTO-
SITHUIO OTJIEJBHBIX KOMIIOHEHTOB OKpPYXarolen
Cpelbl, KOTMYEeCTBA M MOTPEOICHUS OTICITHHBIX
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BUJ0B (hayHbl, 0koso 40% - BBIOPOCOB U OTXO-
JIOB, OCTaJbHBIE KACAIOTCS MOTPEOICHUS dHEP-
TUH, TYpU3Ma, Y4acTUs OOIIECTBEHHOCTH B «3€-
JICHBIX» BHJIAX AeATenbHOCTH. OXKHIaeMo «ca-
MOM conuanbHoN» okasaigach CYP IlIeBennn —
(6omee 40% COOTBETCTBYIOIIMUX TOKa3aTesei).
Cpeau HHUX CTOMT OTMETHTh HETUIUYHBIC IS
MOCTCOIMAIMCTUYECKUX CTPAaH WHIUKATOPHI:
«oauHouyecTBO» (% HaceleHus, He WMEIOIIETro
ONM3KUX Jpy3eil), «Oe30MacHOCTh B IIKOJEY,
«TIpUBBIUKA AeNaTh (pU3nvecKue yrnpaxHeHUs B
4achl OTABIXA», «TICUXOCOLHUATbHAs cpena u (hu-
3U4Yeckasi Harpy3ka Ha pabore», «OJM30CTh K
npupoae» (% HaceneHus, UMEIOLIEro JOCTYN K
3€JICHOM 30HE Ha pacCcTOsAHUU 110 250 M OT MecTa
xuTenbCcTBa). Cienyer OTMETUTh, 4TO Ul 00-
JBIIMHCTBA PA3BUTHIX CTPAH CPEIU COLMATBHBIX
MOKa3aTeNe MPUCYTCTBYIOT TEMBbI KYypEeHUS,
JIMIIHETO Beca, Harpy30K Ha paboTe, MOXKHIIbIX
JIOJICH, HAXOAAIIUXCS Ha VOKIMBEHUH, TOBEPUS
K TeM WJIU UHBIM OPraHOB YIPaBJIEHUS] U OT-
JENBHBIX TIOKa3aTeNel o 3aHsATOCTH B 00pa3o-
BaHUs MUTpaHToB. CliefyeT OTMETUTH U CyIllec-
TBEHHYIO Pa3HUIy B CTaHIapTaxX >XKU3HU. Tak,
NPEKIEBPEMEHHAasE CMEpPTHOCTb, HAlpuMmep B
I'epmanuu, ompenerneHa B WHAMKATOpPaX Kak
CMEpPTHOCTH B Bo3pacTe 10 65 neT (a B YKpauHe
CpemHsii  OXHaaeMas  TMPOJOJDKUTEIBHOCTh
JKU3HHU COCTaBIIAET OKOJI0 71 roma).

OtpenpHOE MECTO 3aHMMaeT TeMa Ky-
apTypbl. E€ ocBeleHust mpucylie crpaTerusm
TaKUX CTpaH Kak ABctpus, Uexus (rocynapcr-
BEHHbIE pacxobl Ha KYJIbTYpHbIE MEpOINpHsi-
Tus), CaoBakus (CTpyKTypa U JUHAMHKA KOMIIO-
HEHTOB KyJIbTypHOTro Hacienus), LlIBerus
(«moTpebneHue» HaceIeHueM KyIbTypHBIX LI€H-
HocTell), Hunepnannab! (KyJbTypHbIE pa3nuuus,
MYJIBTHKYJIBTYpHOE 00111ecTBO). bezoroBopou-
HBIM «KYJIBTYpPOJIOTUYECKUM» JHIAEPOM OCTa-
erca CYP Ocronun. U3 42 mokasarenei, Ko-
TOpBIC B HACTOSIIIEE BpEMs IPUMEHSIOTCS Ha Ha-
UOHATILHOM ypoBHe, 1Tk (12%) npuxoasrcs
Ha KYJIbTYpPY: KOJIHYECTBO HOCUTENEW SCTOHC-
KOM KyJIbTypbl, CTENEHb MaTepuaIn3aluu
ACTOHCKOM KYJBTYpbI, U3BECTHOCTh 3CTOHCKOM
KYJIbTYpPbI, HHTEHCUBHOCTb HCIIOIb30BaHMUSI dJIe-
MEHTOB 3CTOHCKOU KYJIbTYphI B Pa3IHYHBIX che-
pax >KU3HH, BO3MOKHOCTH KYJIbTYPHOH MaMsITH,
OTKPBITOCTh HAIMOHATBLHOW KYJIBTYPHI ISl HO-
BOBBEJICHUM, MPOYHOCTh KYJIbTYPHOU MAMSITH.

B 11e;10M MOXHO TOBOPUTH O Psiie KPHUTE-
pueB, BbIICIEHHBIX HAMM Ha OCHOBE aHallnu3a
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Pa3IMyYHbIX pa3paboTOK, B MEPBYIO OUYepeab 3a-
PYOEKHBIX:
- TeMaTh4ecKass cOATaHCUPOBAHHOCTH (Tpebo-
BaHus «IloBecTku nHs Ha XXI BEeK»);
- y4eT rJ100aJbHBIX TPEHIOB U BHI30BOB;
- OCTYIIHOCTH 110 KPaliHEN Mepe 4acTH I0Ka3a-
TeJIeH Ha PA3JIMYHbIX YPOBHSX;
- COYETaHUE arperupOBAHHbBIX U IEPBUYHBIX 11O~
KazaTeieH;
- pETpEe3eHTaTUBHOCTD;
- OFPAHUYEHHOE KOJIMYECTBO MM KOJIUYECTBO B
COOTBETCTBUHU C LIEJISIMHU OLICHKU;
- THOKOCTB;
- IPUTOAHOCTD sl aHAJIW3A SIBJICHUH U MpoLec-
COB C Pa3HOW TMHAMHKOM;
- OJIUTUYECKAsE UHTETPUPOBAHHOCTH (COOTBET-
CTBHE NPHOPUTETAM M CTPATETHUsM HalMOHa-
JIbHOM TOJIUTUKH);
- OajaHc MeXAyHapOAHBIX MOAXOAO0B U HAIHO-
HaTBHOU crielupUKU Ipu pa3paboTke.
OcTaHOBHUMCS Ha HEKOTOPHIX OCOOEHHOC-
TAX TEMATHYECKUX OJOKOB HHIUKATOPOB IS
VYkpaunbl. OIHUMHU W3 BaXKHEUIIUX TOKa3are-
Jed TYT SIBJIIOTCS, HAa HAIll B3TJIs], TOKa3aTeln
9KOJIOr0-3KOHOMHYECKOro xapakrepa. [lo cux
MOp MO MOKa3aTeIsiM 3KOJIOr0-3KOHOMUYECKON
3 PEeKTUBHOCTH SKOHOMHKHA YKpawHa 3HAYH-
TEIBHO YCTyMaeT HEe TOJBKO Hambojee SKOHO-
MHYECKH PA3BUTHIM CTPaHaM, HO U CPETHEMUPO-
BOMY ypoBHIO. [0 cux mop B cTpaHe He mpouc-
XOJIAJIO MPUHIMIINAIbHBIX KAYECTBEHHBIX U3Me-
HEHUI B MHHOBAIIMOHHOM OOHOBIICHUH JKOHO-
MHKH U OCYIIECTBJIICHUHU B HEM CTPYKTYpPHOU Tie-
PECTPOIKH, KOTOPAast TO3BOJIMIA OBl 00ECTICUNTh
HaJJIeXalluid  YpOBEHb KOHKYPEHTOCIOCO0-
HOCTH, OKOHOMHYECKOH  3(PEeKTUBHOCTH,
YMEHbIIUIA ObI YPOBEHB MPUPOJOEMKOCTH IIPO-
M3BOJICTBA, TO €CTh co37ajia Obl MPEINOCHUIKU
JUTSL IPAKTUYECKOTO TIEPeX0/1a CTPAHKI K cOaiaH-
CUpOBaHHOMY pa3BuTus. Cie0oBaTeNbHO, MPU-
OpUTETHOM 3amadell TocymapctBa B cdepe
YIIYYIIEHUS 3KOJOT0-3KOHOMHYECKUX MapaMeT-
POB HAITMOHAJIHLHOW YKOHOMUKH SIBIIIETCS 00€ec-
[IEYEHUE €€ HWHHOBAlMOHHOTO  pa3BUTHA,
BBIXOJ[a HA HOBBIM TEXHOJOTMYECKHI YPOBEHb.
K 4unciny OCHOBHBIX 3KOJIOr0-3KOHOMHUYECKHX
MHJMKAaTOpOB YCTOWYMBOIO pPa3BUTUSA YKpa-
WHBI, 10 HallIEMy MHEHUIO CIEAYET OTHECTH MO-
Ka3aTeln:  JHEProéMKOCTH,  BOJOEMKOCTH,
YACIBHOTO yIIiep0a 3KOHOMHUKH (M OTIEIbHBIX
oTpacieii) 1yt atmochepsl.
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BaxHbpIM acieKTOM, KOTOPBIN ONpeeIisieT
HKOJIOTO-3KOHOMHUYECKHE IMapaMeTphl 3KOHO-
MUKH, SIBJISIETCS YPOBEHb MOTPEOICHUS BTOPHY-
HBIX PECYpPCOB, PECYPCOCOEPEKEHHUS, UCIIOIB30-
BaHMsI BO300OHOBISIEMBIX BHJIOB pecypcoB. B
KOHTEKCTE 3TOTr0 HYXXHO OCYILIECTBIIATH MOHU-
TOPHHT TaKHX MOKa3aTeleH, Kak:

- YPOBEHb BBIPAOOTKH SJEKTPOIHEPTHH 32 CUET
HCIOJIL30BAHUSA BO300HOBJIIEMBIX HCTOYHHUKOB
SHEPTUH;

- YPOBEHb HCIIOJIb30BAaHUSI B TPAHCIOPTHOM
cdepe TOITMBA, MPOU3BEACHHOTO C HCIOJB30-
BaHHEM BO300HOBIIIEMBIX BHIOB PECYPCOB;

- YPOBEHB HCIIOJIH30BAHMSI IJIs1 OBITOBBIX HYK/I B
SHEProoOecTeueHn BO300HOBIIIEMBIX peCyp-
COB;

- YPOBEHb YTHJIM3AIIUN OBITOBBIX M JAPYTHX OT-
XO0/IOB;

- YPOBEHb OYHUCTKH BHIOPOCOB OT CTallMOHAp-
HBIX HCTOYHHUKOB 3arpsi3HEHHS aTMOC(EPHOTO
BO3IyXa;

- IOKA3aTeNu yIEIbHBIX BBIOPOCOB 3arps3HsIIO-
IIMX BEIIECTB B aTMOC(EPy MepEABIKHBIMH HC-
TOYHUKAMHU 3arpsi3HEHUS;

- IOKA3aTeIu YPOBHS OYUCTKH CTOYHBIX BO/I.

Jlist cTpaHbl, OCHOBHBIM MPUPOIHBIM 00-
TaTCTBOM KOTOPOW SIBIISIOTCSL 3€MEJbHBIE pe-
CYpChl  CETBCKOXO3SMCTBEHHOTO HCIOIb30Ba-
HUSI, BaKHBIM SBJIIETCS TaK)Ke oOecIieueHue
BBICOKHX Ka4eCTBEHHBIX rnapameTpoB
CEIIbCKOXO3UCTBEHHOW TMPOAYKIMU OTEYECT-
BEHHOro  npousBojacTBa.  COOTBETCTBEHHO
CJIeMyeT BBIJCIUTH MOKa3aTeNH: aOCOMIOTHBIX U
OTHOCHUTEIIEHBIX 00BEMOB MPOU3BOJICTBA
CEIIbCKOXO03MCTBEHHOW MPOAYKIIMA HAa OCHOBE
MIPUMEHEHHUSI YKOJIOTHIECKH 0€30MMaCHBIX TEXHO-
JIOTUH; MO BBIPAIICHHON MPOIYKIMU 0e3
I'MO; mokazaTen COOTHOIICHUS XUMHUYECKHX
BEILECTB K €IMHUIIEC BHIPAILICHHOTO YPOXKas.

He menee BaKHBIM OJIOKOM B YKPAMHCKHUX
peanusix SBISIIOTCSA KYJIbTYPOJIOTHUECKHUE MOKa-
3aTeNd, XapaKTEePU3UPYIONIUE COCTOSHHE 00-
IICCTBCHHEIX OTHOIICHUM, B TOM 4YHCIIE B IO-
JUATHUYCCKUX, TOJUKOH(DECCHOHHBIX PEruo-
HaX. Bo MHOroM BCIEICTBHE HEIOCTATOYHOIO
BHHMaHUS TOCYIapCTBa K UX pa3padOTKe, MOHHU-
TOPUHTY, OTCYTCTBHSI TOCYJAapCTBEHHOMN IMpOT-
paMMBI JIJIs1 KOPPEKTUPOBKH YTPOXKAIOIINX TCH-
JEHITNI, KOTOphie (hOPMUPOBAIUCHL B BOCTOY-
HBIX peruoHax u KpbIMy mpu akTUBHOM ydac-
THH U BMEIIaTeIbCTBE Poccuu, cTajza BO3MOXK-
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peccust Poccuu Ha [lonbacce. B atom Omoke 11e-
Jeco00pa3Ho BBIICIUTD psij TeM (Tadmn.1)

Tabmuma 1.

KyabTypoJiornyeckne HHAMKATOPbI YCTOWYH-
BOT0 Pa3BUTHS YKPauHBbI U €€ PeTHOHOB
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HNunukaTops! B
chepe coxpane-
HUS YKpauH-
CKOI1 KyNlbTypBl
U KyJBTYPBI
HapoJI0B, Hace-
Jsomux YKpa-
UHY

CoxpaHeHHe HAIMOHAJIBHBIX TPaIu-
LU B ApXUTEKTYpE

CoxpaHeHUE MY3BIKAIbHBIX HAIHO-
HAJIBHBIX TPAIUIHIA

ObecrnieyeHre BO3MOXHOCTH Iepe-
Jlau¥ HALMOHAJBHBIX TPAAUIHMH OT
MOKOJICHHUSI K TIOKOJICHHIO

OOecrieueHrE BO3MOXKHOCTEHM ISt
O3HAKOMJICHHSI TPaKITaH IPYTHUX

IME CUTYALHUIO
B chepe pemnu-
THH

KoH(peccuil pernoHa, NesTeIHLHOCTD
KOTOPBIX HAXOJIUTCA B HOPMaTHBHO-
MIPaBOBOM I10JIE TOCYJapCTBa.

YcraHoBIeHHE MEXKKOH(pECCHO-
HAJILHOTO JIMAJIOTa B PETHOHE

WNunukatops! B

TIpormeHT MOIOIEKH, TIOTyJaeT IMOJI-

CHOpTOM H hH-
3UYECKOHN KyTIb-
Typoi

Tembl Iloka3aTenu CTpaH C KYJIBTYPHBIM JOCTOSHHUCM
SI3bikoBbie HH- | CBOOOIHOE BiafieHUE Tpa)kJaHAMH YKPaWHCKOTO W JPYTHX HAapOJOB,
JTUKATOPHI pErroHa rocyIapCTBEHHbIM SI3bIKOM HACEJSIOMNX Y KpauHy
B03MOXHOCTH M3Y4YCHHS U HCIIOJIb- WnnnkaTopsl Bo03M0OXHOCTh JOCTyNa TpakaaH K
30BaHUsI POJHOTO SI3BIKA JUTSL TPaXK- JIOCTyTIa TPaXK- | OTCUSCTBEHHBIM M  3apyOe)KHBIM
JAaH Pa3IMYHBIX HAIMOHAIBHOCTEH, JIaH K ACTOYHH- | CPeICTBAM MAacCOBOW MHPOPMALINH
HACEJISIOIIHUX PETHOH. KaM uHpopMa- | BO3MOXHOCTE CBOOOJHOIO Iepe-
IMokaszarenu BIaJeHUss U HCHOJIB30- LY, KYIbTYP- | JBIDKCHUS TPakaaH Y KpauHBI 110 3a-
BaHMsl TOCYIAPCTBEHHBIMH CITyXKa- HOMY HacJe- PYOCIKHBIM CTpaHaM
MIAMH W JOJDKHOCTHBIMU JIMIAMHU TTUIO IPYTHX Bo3MoxHOCTh OOILICHHUS TpaxkaaH
TOCYIAPCTBEHHOTO M PETHOHAIBHBIX HapoJIOB MUPa | YKpauHbI C POJICTBEHHUKAMH, IIPO-
SI3BIKOB YKHMBAIOIIMMH 32 PyOeKoM
OOecrnicueHrEe BO3MOXKHOCTH IS HNHankaTopsl ObecneueHHOCTh OMOIHOTEKAMH
TpaxkIaH peruoHa MoIy4yaTh JOCTYI 00eCTIeYeHHOCTH O0ecreueHHOCTh TeaTpaMu
K CpeacTBaM MacCcOBOU I/IH(I)OpMa- HaCCJICHUsA Oo0ecrneueHHOCTEb KUHOTEaTpaMu
UMM Ha TOCYAapCTBEHHOM SI3bIKE, YUPSIKICHUIMU
POIHOM SI3BIKE U IPYTHX A3BIKAX KYJIBTYPBI
KonudectBo  SI3BIKOB, KOTOPBIMHU WHankaTopsl Bo3MoxHOCTE 3aHATHI (PHU3KYIBTY-
BJIAJICCT PAIOBOW TPaXKITaHUH B pe- YIOBJIETBOpPE- PO M CHOPTOM IIKOJBEHHUKOB H JIO-
THOHE. HUSI NOTPEOHO- | HIKOJIBHHKOB
Wuaukaropsl, Bo03M0OXHOCTH CBOOOIHOTO BEpOMC- cTelt HaceneHus | Pa3BuTHeE CTYJICHYECKOrO CIOpTa
XapaKTepu3ylo- | MOBeAaHHs IMPEICTABUTENSIM BCeEX B 3aHATHSIX O6eceueHHOCTh HACENICHUSI CTa -

OHaMH

O06ecrnieueHHOCTh HACEIIeHUs CIIOPT-
3aJaMu

O0ecrieyeHHOCTh HaceJIeHusT 0ac-
ceiiHaMH

IIponeHTt rpaxnaH, KOTOpPbIE pery-

KonunuectBo HAaYy4YHBIX COTPYAHUKOB
B pacyeTe Ha OAHOI'O KUTECJIA PCru-
OHa

IIPaBOBOM KyJIb-
TYpBI

chepe o6pazo- | HOE MIKOJILHOE 00pa30OBaHUE JSIPHO 3aHUMAIOTCA (PU3KYIBTYPOM
BaHUS [IporieHT cTyaeHToB U CLIOPTOM
IIpouent rpaxaan ¢ BeICHIUM 00pa- WNHaukaTopsl ITokazarenu BHeApeHUsS] KypcoB O
30BaHHEM BHenpeHus 00- | mpoOiiematuke YP B cpennue yueo-
JlOCTYITHOCTh TIOJTYYEHUS BBICIICTO pa3oBaHus A7 | HBIC 3aBEJCHUS
00pazoBaHys AJIsI TPaKAaH PETHOHA ueneit YP Iloxa3aTenu BHeApPEHHUs KYpCOB O
B03MOXHOCTh MOTy4eHHs] COOTBET- npobinemaruke YP B BhICIIHE yueO-
CTBYIOIINX 00pa30BaTEIbHBIX BO3- HBbIC 3aBEJCHUS
MOKHOCTEH JUTS TepEKBATU(PUKAIIH [Toxa3zaTenn 03HAKOMIICHHUS Hacelle-
TpaxIaH PEruoHa, B CIy4ae CMEHBI HUS PETHOHOB ¢ TIpo0ieMaTHKon YP
npodeccuu B CMU, HayYHO-TIOMYJISIPHBIX W33~
[Tokazarenu pacxomoB rocynap- HUSIX U T.J.
CTBEHHOTO U MECTHBIX OIOKETOB B WNnaukaTopsl VuacTtue 00LIEeCTBEHHBIX opraHusa-
pacdeTe Ha OJHOIO y4YE€HUWKa, CTy- MIPUBIICUCHHUS LUK
JIeHTa TpaKAaH peru- | YdacTue XeHIIUH
CreneHb 00CCIIEYCHHOCTH YYCOHBIX OHA K PEUICHUIO | YyacTHe MOJIOIESKU
3aBEJICHUA MaTepUaIbHO-TEXHUYE- mpobiem YP
CKolf 62301 U COBpEMEHHBIMH y4e0-
HBIMHU CPEJICTBAMHU
Bo3moxkHOCTH TOTY4InTH 00pa3oBa- Wupukatopsl MexaHU3Mbl B3aUMOJICHCTBUS
HHE 33 pyOexoM MexaHusma B3a- | MapopmupoBanue  0OIIECTBCHHO-
WnnnkaTops [IpomeHT pacxomoB Ha HAyKy OT UMOJACHCTBUS CTH
pa3Butust Hayku | BBII, BaJioBOro pernoHanIbHOTO BIIACTHBIX
IPOAYKTA CTPYKTYp U 00-
O0BeM (pUHAHCHPOBAHUS B pacueTe IIECTBEHHOCTH
Ha KQXKIOTO 3aHITOTO B HAyKe B pPEUICHUN
OG6eCIeYeHHOCTh MaTePHAIBHO-TEX- npobiem YP
HUYECKO# 06a30ii rccieqoBanuit Wupukatopsl IMTokazaTenu, XxapakTepu3yIOIINE TO-

TOBHOCTb TrpaxkaaH CO6J'IIOL[aTL
HOPMBI ,HeﬁCTByIOHIeFO 3aKOHOda-
TCJIbCTBA B LICJIOM
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ITokazarenu, XxapakTepu3yOIIHe To-
TOBHOCTh  TpaxIaH COOJIOIaTh
HOPMBI JIGWCTBYIOIIETO 3aKOHOJa-
TENbCTBA B c(epe B3aUMOOTHOIIIC-
HU 001IeCTBA M IPUPOIBI

Kak mnoxa3piBaeT Tabnuia, Ha MepBoe

MECTO CJIEIyeT MOCTaBUTh OJOK SI3LIKOBBIX HH-
JTUKATOPOB.
OpHMM M3 TIJIaBHBIX [OKa3aTeleil, KOTOpbIi
o0ecrnieurBaeT paBHOBECHE B rocyJapcTBe, SB-
JISITCS OKa3aTeh CBOOOHOTO BIAICHUS TOCY-
JAPCTBEHHBIM A3BIKOM TIpaXkKIaHAMH, IPOKHU-
BAIOIMMH B CTPaHE, B TOM YHCIIE T'OCCIIyXka-
IIUMU U APYTUMH JTOKHOCTHBIMU JTULAMU.

Baumanue cnenyer yaensitTb U HAJIAYUIO
MIPOCTPAHCTBEHHOI'0 AKLEHTAa WHIUKALNM, KO-
TOPBIN ONPEETAETCS MOKA3ATENSAMU CTPYKTYPBI
3€MJIETIONB30BAHUS U €€ U3MEHEHUSIMU, TPAHC-
MOPTHOM JOCTYIHOCTBIO, TOCTYITHOCTBIO HUCIO-
JIb30BAaHUsl HACEJIEHHUEM OTAEIbHBIX (DYHKIHO-
HaJIBHBIX MPOCTPAaHCTB. Pa3paboTka Takux WH-
JUKATOPOB MOXKET OCYILIECTBISATHCS HA OCHOBE
psla MPOEKTOB PEATM30BAHHBIX B paMKax IpoOr-
pammbr ESPON [6,7,9,11].

Ha cerogasamnanii 1eHs OCHOBOM JUIS Jalb-
HEWILIEro COBEPUICHCTBOBAHUS WHAMKATOPOB
VP B Ykpaune sBistoTcst 17 rio6anbHbIX 1enei
VP 2030, a takxke npoekT crparerun YP Ykpa-
unbl 2030, npencraBnenublil B 2017 r. rpynnoi
skcnepToB B paMmkax npoekta [IPOOH [4].

BriBoabI

OcHOBHBIMU  TIpo0JieMaMH,  KOTOpBIE
HY)KHO PEUINTh MPHU pa3pabOoTKe, UMIIJIEMEHTa-
LIUM U MOHUTOPUHI€ MHIUKATOpOB YP B YKpa-
UHE SBJISIOTCS JOCTYIMHOCTh CTATUCTHYECKHUX
JNAHHBIX, ONTUMAaJbHAas TEMaTUYEeCKas perpe-
3€HTallMs, HaJU4Me KIIOYEBBIX IOKa3aTelei,
YIPOUIAIOIIUX NPUHITHE PELICHUN, a TAaKXKe CO-
OTBETCTBHE HAIIMOHATBHBIX U MEKYHAPOIHBIX,
B IIEPBYIO OYEpEAb EBPONENCKUX CTaHAAPTOB.

KittoueBbIMH cllOBaMU 1711 TEM U MTOKa3a-
TeJeH ITON CHUCTEMBI JOJDKHBI OBITh: TEPPUTO-
pHATBHBIN KanuTaj (MOTeHIHAT), KOHKYPEHTO-
CIIOCOOHOCTh,  MHHOBAaTUBHOCTH  (KpeaTUB-
HOCTB), QJallTUBHOCTh, JIOCTYIMTHOCTH (CBSI3aH-
HOCTh), MOJIMLETPUYHUCTh, KAueCTBO >KU3HU
HAcCeJIeHHUs U OKpYXaroulell cpeibl, CIIOUEH-
HOCTbH (MHKJIFO3UBHOCTH ), COaTaHCHPOBAaHHOCTb.
OcHOBy pa3paboOTKu mpeacTaBisaioT 17 TIo-
6anpHbIX 1enedt YP 2030, aganTUpOBaHHBIX B
VYkpaune.

* Tog VIl Homep 1/2017

BrionHe oueBHMAHO Takxke TpeOOBaHUE O
IPUTOJHOCTH IIOKAa3aTeled uisl MpPUHATHUS
YNpaBJIEHYECKUX peIIeHUuil U (OopMHpPOBAHUSA
KOMMYHHUKATHBHBIX IIaTGopmM, a 3HAYUT J0-
IIOJIHUTENIBHBIX BO3MOKHOCTEH IO BU3yaln3a-
1M, KapTorpadupoBaHusi, OCO3HAHUE COJepKa-
Hus. Ha HU3IMX ypOBHSX, C LIEJIBIO y4eTa MHE-
HUs MECTHBIX JKUTEIEH U IPYrUX CTEHKXOJIe-
POB, 11e51ec000pa3HO MUPOKOE BHEAPEHUE TIEp-
LENITUBHOIO IOAX0/A.

OneIT pa3BUTHIX CTPaH TaKXKE yKa3bIBAcT
Ha HEOOXOAMMOCTh TECHOTO COTPYIHHYECTBA
HayKd U yNpaBJIEHUS U MO pa3paboTKe, M IO
BHEJPEHNI0 MHAMKATOpoB. Kak mpasuio, peub
UJIET O CHEIMAIbHBIX IpOorpaMmax, puHaHCHpY-
€MBIX 110 KOHKPETHBIM HalpaBICHUAM, aKTyallb-
HBIMHU /7151 pa3paOOTKH CTPAaTETHYEeCKUX JIOKY-
MEHTOB.

VIMEHHO TaKMMM MCXOIHBIMH MO3ULUSIMU
ObUTH 00YCIIOBIIEHBI HALIH TIOJIXO/IbI K BBIOOPY U
000CHOBAHUIO OT/IENBbHBIX HHIUKATOPOB YCTOM-
YUBOI'O pa3BUTHUSA YKPAaUHBI KAK COCTABIIAIOLIEH
IIPOCTPAHCTBEHHOTO JJIEMEHTAa YCTOWYMBOIO
Pa3BUTHS Ha IUIAHETE B LIEJIOM.

Conclusions

The main problems which should be
solved within the process of development, im-
plementation and monitoring of SD indicators in
Ukraine are the following: availability of statis-
tical data, balanced thematic representation,
availability of key indicators which simplify de-
cision making, and the compatibility of national
and international standards, primarily European
standards.

Among key words for themes and indica-
tors of this system should be: territorial capital
(potential), competitiveness, innovation (crea-
tivity), adaptability, accessibility (connectivity),
polycentric policies, quality of population’s life
and environment, cohesion (inclusion), balance.
The basis for such elaboration is represented by
17 United Nations Sustainable Development
Goals 2030, adapted in Ukraine.

It is also quite obvious that SD indicators
are supposed to be suitable for decision making
and forming of communication platforms, which
means additional opportunities for visualization,
mapping, and understanding of the content. Im-
plementation of the perceptual approach is rea-
sonable in order to take into account the opinion
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of local residents and other stakeholders at lower
levels.

The experience of developed countries
also shows the need for close cooperation be-
tween science and governance when it comes to
indicators development and implementation. As
a rule, there are expected special programs,

Volume 1/2017

* Tog VIl Homep 1/2017

funded in certain areas, relevant for the develop-
ment of strategic documents.

Above mentioned points have been deter-
mined our approaches to the selection and justi-
fication of indicators for Ukraine's sustainable
development as a significant spatial part of
global sustainable development.
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MENT OF THE CITY IN THE CONTEXT OF A VARIABLE PARADIGM OF THE PRE-
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Aunomawun. B nayunou cmamve npedcmasnen Ilnan deticmsuii ycmouuugo2o sHepeemuyec-
K020 pazeumus eopoda Ilepsomaticka nepuodom 0o 2020 eoda (Sustainable Energy Action Plan
(SEAP), cmaswiuii OCHOBHbIM CMpame2uiecKuM NiaHoM 20p00a no 8HeOPEHUIo Mep, Komopble no3-

YCTOWYMBO PASBUTUE * YCTOMYUBOE PASBUTUE * SUSTAINABLE DEVELOPMENT 17



foanHa VIl Bpoi 1/2017 * Year VIl Volume 1/2017 * Tog VIl Homep 1/2017

BOJISIM COKPaAmMums nompeoienue 3Hepeopecypcos U YMEeHbUUMb 6 C8A3U ¢ IMUM BbLOPOCHL 8 OKPY-
Acarouyro cpedy 6peOHbIX Geujecms, YIVUuUmy IKOI0SUHECKOe COCMOsHUe 20po0d U 6HeOPUmb
AnbMEPHAMUBHBLE UCMOYHUKU dHepauu. /JoKa3aHo, Ymo payuoHaibHoe UCHOIb308AHUE NPUPOOHBIX
pecypcos, obecneuenue IKOI02ULeCKol De30NACHOCIU HCUSHEOESTMENbHOCU 00WeCcmaa A61semcs
HeOmvbeMAeMbIM YCI08UEM YCIMOUYUBO20 IKOHOMUYECKO20 U COYUATbHO20 pazsumusi 20poda. Onpe-
oeleno, ymo OOILUUUHCMBO 20p0008 YKpauHvl vibupaem 0s cedsi 0OHUM U3 NPUOPUMEMHBIX HAN-
PpasieHull - pazeumiue SHepeocOepedceHusl, COXPAHeHUs NPUPOOHOLL CPedbl, 3AUUMbL HCUZHU U 300~
POBbsL HACENEHUsL O He2AMUBHO20 8030€lCMEUsl, bI36AHHO20 3A2PAZHEHUEM OKPYicaroueli cpeovl.

Kniwouesvie cnosa: passumue, cmpamezus, nian Oeucmeutl, SKOHOMUKA, IHEP2OIPEKMUBHOCHIb,
9Hepeochepedicenue, IK0I02Us, npuopumem, YKpauna.

Annotation. The article deals with the Action Plan of sustainable energy development of the town
of Pervomaisk of the period up to 2020 (Sustainable Energy Action Plan (SEAP), that has become a
key strategic plan of the town on implementation measures, which will give the opportunity to reduce
energy consumption and as the result to reduce the emissions of harmful substances into the environ-
ment, improve the ecological condition of the town and introduce alternative sources of energy. It is
determined that the implementation of the Action Plan will make a small contribution to the improve-
ment of the climate situation in the world. It is proved that ensuring ecological safety of society, a
rational use of natural resources are essential conditions for sustainable economic and social devel-
opment of the town. It is underlined that most of the cities and towns of Ukraine choose such priority
directions as development of energy saving, preservation of the natural environment, protection of
life and public health from negative impacts caused by environmental pollution, achievement of har-
monious interaction of society and nature through participation in various projects with the involve-
ment of information and financial resources to implement energy efficiency measures of modernity.

Keywords: development, strategy, action plan, economy, energy efficiency, energy saving, ecol-
ogy, priority, Ukraine.

BBenenue. CeroiHst MOXHO C YBEPEHHOCTBIO
CKa3aTh, YTO 3HAYUTEIIbHBIC KIMMAaTUYECKUE U3-
MEHEHUS yXKe MPOUCXOAST B MUPE.

B koHTekcTe T1100ambHBIX MHUPOBBIX IPO-
0JleM 1o M3MEHEHMIO KJuMara U oOecredeHus
YCTOWMYMBOTO Pa3BUTHS 00IIIECTBA, ropoja YKpa-
WHBI TIPUHSUIN 17151 ce0sl BaXKHOE pelleHue MoI-
nucaTth CornamnieHre M3poB U TEM CaMbIM B3SITh
Ha ce0s 00s3aTeNhCTBO COKpAIIATh BBIOPOCHI
BpPE/IHBIX BEIIECTB B arMmocdepy, Kak TJIaBHOM
MPUYKHBI T100aIbHOTO MOTEIUICHUS, TyTEM pas3-
paboOTKHU U BHEAPEHHS mTporpamm sHeprodddex-
TUBHOCTH U COJICHCTBUE OCBOCHHUIO BO3OOHOBIIS-
€MBbIX HCTOYHHMKOB DSHEPIUU HAa TEPPUTOPUHU
cBOei o0muHEI [ 1].

He wuckmrouennem cran u ropoxa Ilepso-
Malick, OoOJagaroui 3HAYUTEILHBIM COIH-
IbHO-3KOHOMUYECKUM U MPOMBIIUICHHBIM I10-
TEeHIMaIoOM. B ropome pa3paboranbl W Jei-
cTBylOT «lIporpamMmma sHEprocOepexeHus: ro-
pona IlepBomaiicka Ha 2010 - 2020 roae» u

«lleneBass mporpamma TMOBBIIIEHUST YHEPTOIP-
dextuBHOCTH Topoaa Ha 2011- 2015 rome» [1,
2].

OHeprodPpGeKTUBHOCTH B COBPEMEHHBIX
YCIIOBUSIX, MEPCIEKTUBBI Pa3BUTHS dHEprocOe-
pexeHnus B YKpauHe JUIsl BBIXOJa U3 SHEpreTHye-
CKOIO M, KaK CJEJCTBUE, IKOHOMUYECKOTO KpH-
3uca, Oapbephl Ha MYTH BHEAPECHHS YHEPTrodd-
(EeKTHBHBIX MEPOIPUATHI YK€ Ha MPOTSKEHUH
MHOTHMX JIET HCCJIEAYIOTCS HU3BECTHBIM OTEYe-
CTBEHHBIM M MHOCTPAHHBIM HAaY4YHBIM COOOIIe-
cTBOM, B yactHocTH: A.A. ITaGaroii, M.P. Mac-
mukeBudeMm, b. Cepnrokoit, A.B. TapacoBbim,
N.J. IalinyminHOM U Ap.

CrnepnoBarenbHO, LENBIO CTaTbHU  SIBIISETCS
000CHOBaHNE aKTyaJIbHOCTH U MPEJCTABICHUE K
paccmorpenuto [limana neldcTBUNA yCTOMYHMBOTO
HHEPreTUYECKoro pa3surus ropoza [lepsomarick
¢ nepcrnektuBoi 10 2020 ropa.

OcHoBHast yactb. Tak, 9 mapta 2007 EBpo-
neiickuii Coro3 NpHUHAT NakeT JOKYMEHTOB
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«OHeprusi s U3MEHSIOLIErocs MHUpPa», KOTO-
pBlii  00s3bIBa€T B OAHOCTOPOHHEM IOPSIKE
ymeHbIHTh K 2020 rory cOOCTBEHHBIE BBIOPOCHI
CO2 na 20% B pesynbrate 20% pocta sHEprod3d-
¢dextuBHOCTH U 20% 107TM BO30OHOBIISIEMBIX HC-
TOYHUKOB PHEPTUU B CTPYKTYpE MOCTYIUICHUMH
sHeprud [S].

OcHoBHbIM npuoputeToM Ilnana neicTBuit
EBpomeiickoro Coro3a mo 3Heproap¢heKTuBHO-
CTH siBiIsieTCs co3aanue CornamieHue MIpoB, Ko-
TOPOE MIPENyCMaTPUBAET BBIIIOJIHEHUE FOPOIaMu
- IOIMMCABIIIMHE 00513aTENBLCTBA 110 PeATU3AIIH
obmeeBponeiickux TpedoBanuii EC mo coxpa-
mienuto BbiopocoB CO2 munumym Ha 20% mytem
BBEJICHUSI DHEpProcOeperaronmx MeponpUsTUH,
pacrnpocTpaHEHHE UCIOJIb30BaHUs BO30OHOBIIS-
€MbIX UCTOYHHKOB SHEPTUU Ha TEPPUTOPUU 00-
UIUHBIL.

15 despans 2009 r. IlepBomaiick, sIBIIsIO-
niics wieHoMm Acconmanuu «OHeprodddex-
THBHBIE TOpoaa YKpauHbl», noanucan «Cormna-
IIEHHE MIPOB» U, TAKUM 00pa3oM, PUCOETUHU-
J0Ch K ynciay 369 opraHoB MECTHOW BIIACTH W3
27 ctpan EBporbl, opuimanbHo noaaepxan Mac-
mTabHyl0 HHUIHMATUBY EBponeiickoil komuccuu
10 pa3paboTKe U BHEJPEHUIO B TOPOAX TOJAOBBIX
IUTAHOB COKpAIlleHUs MOTpeOsIeHuss 3Heprope-
CYpCOB, IpUMEHEHHE BO300HOBIISIEMBIX HCTOY-
HUKOB SHEPTHU U COKpPALICHUS BBIOPOCOB yTie-
KHCJIOTO ra3a B aTMoc(epy IUIaHeThl HEe MeHee
yem Ha 20% [1]. [Inan geiicTBUi ycTONYMBOrO
JHEPreTHUYECKoro pa3surus ropoza Ilepsomarick
2010 - 2020 rr. (nanee ITnan meiicTBumii) paspa-
00TaH HCIOJHUTENbHBIM KOMHUTETOM TOPO/IC-
KOT'0 COBETa BO UcIONHeHue cratbu 33 KoHcern-
Tyuuu YKpaunsl U 27 3akoHa Ykpaunsl «O mec-
THOM CaMOYINpaBIE€HUU B YKpaumHe)» C Y4eTOM
[IporpaMMbl 3KOHOMHUYECKOTO U COLIMAIBLHOTO
pasButus ropona IlepBomaiicka na 2011 - 2014
IT., IporpaMMbl 3Heprocoepexenus r. Ilepso-
Mmaiicka Ha 2010 - 2020 roasl, LlemeBoit mpor-
paMMBbI TIOBBIIICHUS YHEPTOIPHEKTUBHOCTH TO-
pona IlepBomaiicka Ha 2011- 2015 roxsi, Lene-
BOI mpOrpaMMbl pa3BUTHS aBTOMOOMIIBHOTO
Tpancnopta B T. IlepBomaiick na 2011 - 2014
TOJBI, MPOTPAMM PA3BUTHUS KUIHIIHO - KOM-
MYyHaJILHOTO X03stiicTBa ropoa [1; 2; 3; 4].

Volume 1/2017

* Tom VIl Homep 1/2017

[Tnan geiicTBUii pa3paboTaH C 1ENbI0 CHIKCHHS
nOTPeOJICHUSI SHEPTOPECYPCOB  YUPEIKIACHUSIMH
OroKeTHOUW c(ephl, TPOMBINUICHHBIMU TPE/III-
PUSATUSAMH, TIPEANPUHUMATEIISIMU, HACEICHUEM,
a TaKXke C LEeIbI0 CHIKEHUS BRIOPOCOB BPEIHBIX
BEIIECTB B aTMOCHEPY.

CrnemyeT OTMETUTH, YTO 3HAYUTENbHAS POJIb B
o0ecreueHnn KU3HEACSITeTLHOCTA TOpoJa Mpu-
HA/JICKUT TPOMBIIUICHHOMY KOMILJIEKCY, KOTO-
pBIii SIBIISIETCS OJJTHUM M3 OCHOBHBIX MOTPEOUTE-
Jeil PHepreTHYecKux pecypcoB (cm.tabdim. 1, 2)

[5].

Taoauna 1.
OcHoBHbIE TPOMBILILJIEHHbIE TPEANPUATHSA
r. [lepBomaiick

n/ | HasBanue OcHoBHas NPOAYKLUS

| DpeanpusiTuit

1 PH= ONMHKOBaHHBIE TOPOKHBIC OT-

%‘@@@;’FE iy | Paxaenus €BpPONEHCKUX CTaH-
JIAPTOB Ka4eCTBA, MAIIMHBI U
000pyI0BaHUE IS CEIILCKOTO
X03s1icTBa (OOPOHBI-TUTYTH JTUC-
KOBBIE pa3HOOOPAa3HBIX MOTU(H-

OAO Kaluii, 70K IeBaIbHBIC MAITUHBI

“JaBox Y ONPBICKUBATEIHN), BBIIIKA MO-

“Pperar” OWMIIBHO CBSI3H, W3ICTHUS TH/-
PABJIMKH PA3ITUYHOTO THUIIOPA3-
Mepa.

22 CraunoHapHble [u3eIb-reHepa-
T tops! (JII'A) MomHOCTBIO 315-
Q}Q;SS 800 xBt; cTanmonapHeIe Ta-

TEPBOMANCEI | 30BbIC ABUIATEIb-ICHEPATOPLL
(IBI"'A) momHOCTRIO 315-630
KBT; KoreHepaoHHbIe yCTa-
HOBKH AJICKTPHYCCKON MOIII-
HOCThIO 315-630 kBT 1 Terio-

000 Bo# morHocTeo 0,41-0,82 I'kan

«pr Bo- / 4.; neurarenu 6-8 'UYH 25/34

MancK JUTSL IPUBOJIA KOMITPECCOPOB, Ha-

JU3ETbMAIDy
COCOB U JIpyTroro 000pyTOBaHUS
MomHocThIo 300-670 kBT; ritaB-
HBIC CY/IOBBIC JU3CIH U JU3CITh-
rereparops! (II'PA) momi-
HOCThIO 320-500 KBT.

33 | OO0 “Bpur” | TexHomoruueckoe 00opyaI0Ba-

HUE 7S TIepepaboTKH
CEJIbXO3MPOAYKIIUH.
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n/ | Ha3Banue
| OpeanpusITHi

OcHOBHas IPOAYKLUs

OIlpuponHsri ra3

E»;g}uf? «? HOE MacJio, TBEPAbIC CHIPBI U JIP.
At ¥ Vi

3A0 “Tlep-

BOMaMCKHMA

MOJIOYUHO

KOHCEPBHBII

KOMOMHAT”

Tadauua 2.
O0bembl  ymoTpedJieHUsI JHEPropecypcos
NPOMBILLIEHHBIMH npeanpuaTusimMu r. Ilep-
Bomaiick 3a 2011 — 2016 rr. (maH. kBT*4)

KanengapHslit ron
IBun sHepropecypca 201

2011 2012 2013 0145 2016
[IpupoHblii ra3 11,4 105 B8 (7,3 b7 K41
TemosHeprus 49 45 U4 26 (1,7 [1,9
DneKTpudecKas dHep-
THIST 36 362 39 B2 1 P29
BmecTe: 19,9 [18,62(17,1 (13,1 10,58,9

AHanmu3 o0BEeMOB TOTPEOJEHUST SHEprope-
CYpPCOB NPOMBIIUICHHBIMU TMPEANPUATUSIMU TO-
pona (cm. Tabn. 2) mokassiBaer, uro ¢ 2011 mo
2016 ron 3HAYUTETHHO COKPATUIIOCH OTpedIe-
HUE TIPOMBIIUICHHBIMU MPEATNPUATHIMU:

* mpupoHoro rasza - Ha 7300000. KB1/4 unn
Ha 64,0%;

* TeruiodHepruu - Ha 3,0 muH. KBT1/4 mwin Ha
61,2%

* anekTpodHeprun - Ha 700000 KB1/4 nnu Ha
19,4%.

HauOonpmmii  ynenbHbIE Bec B oO0IieM
o0beMe TMOTpeOJIeHUsS YHEPrOpecypcoB Mpear-
PUSATHUSIMU 3aHMMAaeT NpUPOIHBIA Ta3 (54,2%),
3IEKTpO3Heprus cocraBisier - 23,1% wu Ten-
nosHeprus - 22,7%, cm. puc. 1.

22 B DreKTpodHeprHst

44 | JIT OO0 BrimnaBka 9yryHa, U3roTOBIIe- 2

«IIepBo- HUE WU3/ICJIUNA U3 YyT'yHA U allto- O TemnosHeprus

MaWCK au- MHUHUSL.

54.20%

3eIbMAI» 231

“JInrenHbIit '

3aBon”
55 MounoHbIe KOHCEPBEL, XKHBOT- Pucynok 1. PacnpenesieHue norpedjeHus

IHEPropecypcoB NpeINpUsITUSIMH ropojaa

['1aBHBIM PUOPUTETOM JAESTENBHOCTH MPO-
MBILUIEHHOTO KOMILJIEKca sBIIsETCs obecreye-
HUE pocTa 00bEMOB MPOM3BOJICTBA U peau3a-
UMW TOPOAYKLUHH OTAEIBHBIX OTpacied mpo-
MBIIIEHHOCTH.

OcBocHHE HETPAAUIIMOHHBIX U BO30OHOBIIsIC-
MBIX UCTOYHUKOB SHEPIUH CIEAYET paccMaTpu-
BaTh KaK BAXHBIH (DAKTOp MOBBIMICHUS YPOBHS
DHEPreTHUECKON OE30MaCHOCTH M CHIKEHUS aH-
TPONOTEHHOTO BO3JCHCTBUS JHEPreTUKH Ha
OKpYyXaroyro cpeny [4]. YuursiBas npupoHo -
KIIUMATUYECKHE YCIOBHS U OCOOEHHOCTH WH-
bpacTpyKTypsl TOpOAa MOXHO CYHUTATh, YTO
NPUMEHHUTEIHHO K CHCTEME YHEProCHa0KCHHUS
(TerutocHAOXKEHUS) MEPCIIEKTUBHBIM HaIpaBJie-
HUEM pa3BUTHUS SIBJISETCS UCIOJIb30BAHHUE COJI-
HEYHOMW SHEPIUM.

Ha cerogusamyunii 1eHb CUCTEMBI COTHEYHOT'O
TEIUIOCHAOKEHUS MONYYUIIU HIMPOKOE pacipo-
CTpaHEHUE B MHUpPE M HAUYWHAIOT BHEIPATHCA B
Vkpaunne. OHU OTINYAIOTCA Ha3HAYEHHUEM, KOH-
CTPYKLIMEN HCIIOIb3YEMBIX COJHEYHBIX KOJUIEK-
TOPOB, CIIOCOOOM LUPKYJSILIUM U BUJOM TEILIO-
HOCUTENS, CIOCOOOM TOJauM TETIOHOCUTEIS
MOTPEOUTETISIM U JPYTHM.

Mepamu [Iporpammel IperyCMOTPEHO BHE-
pEHUE CONTHEYHBIX KOJUIEKTOPOB M Oarapeil B
YUpEKACHUAX OI0HKETHON cdepbl, YTO MO3BO-
JUT OTOUTH OT HCIOJB30BaHUS OOWMIEPOB s
noJ0rpeBa BOAbl U MHUHUMHU3HPOBATH PACXOJIbI
Ha TOTpeOJieHUE DIIEKTPOIHEPTUHU, a TaKKe Ha
o0BeKTax, MUMerommx mwiomans 10 1000 M
SHEPTHUIO0 COJIHIIA UCTIONB30BaTh AJISI OTOIICHUS,
KOMOMHHPYSI C TPaJAULUOHHBIM SHEPTOHOCHUTE-
nem. Pacuer nieinecooOpa3HOCTH UCTIOIh30BAHUS
sHepruu coyiHua B r.llepBomalick IpuBeleH B
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[Tporpamme sueprocoepekenus ropona Ilepso-
Mmaiicka Ha 2010 - 2020 roasr [2].

BoNbIIMHCTBO TEXHUUYECKH BO3MOMKHBIX MeE-
POIPUATHH TTO MOBBIMICHUIO Y3PPEKTUBHOCTH HC-
MOJIb30BaHUS SHEPTETUYECKUX PECYypCOB B OO~
KETHOU cdepe, a Takke IpUMEHEHHe 000pyIo-
BaHUs, WCHOJB3YIONIETO HETPAAUIMOHHBIE |
BO300HOBIISIEMBIE  SHEPIeTUYECKUE PECypPCHI,
MMEIOT 3HAYUTENIbHBbIE CPOKH OKymaeMocTu. B
CBSI3H C 3THUM, a TAK)Ke C YI€TOM CHEeIIU(PUKU JTaH-
HBIX 3aBEJICHHM, €CTh psAl 0COOCHHOCTEH, KOTO-
pble HEOOXOIMMO YYUTHIBATh MPU BBIOOPE 3HEP-
rocOeperarImx MEpOIPHUITHH.

MoskHa BBLACTUTH CIEIYIONIME MEpONpus-
THS C MaJIBIMU CPOKaMHU OKYaeMOCTH ISl KOH-
KPETHOTO TUIA YUPESKICHUN:

- IpoTaraljia Cpeiu nepcoHaia 3aBeIeHui U
HaceJleHHs OOUIMHBI, OEpPEeKHOTO OTHOILIEHUS K
MOTPeOJIEHUIO SHEPTOPECYPCOB;

- BHEJJpEHUE CTaHJAPTHBIX MaJl03aTPATHBIX U
C MaJIbIM CPOKOM OKYIIa€MOCTU MEPOIPHUATHIL, B
TOM 4YHCJI€ Ha TOIUIMBONOTPEOUTETHHBIX yCTa-
HOBKax (KOTEJIbHbIEC, TOMOYHBIE U T.1I.).

MeponpusiTasi O 3HAYUTETLHBIMH CPOKAMHU
OKynaeMmocTH (6osiee 2 JIeT) T0JKHBI paccMaTpH-
BaThCsA M OMPEACNATHCA C y4EeTOM OOIIMX IIO-
TpeOHOCTEH O PEKOHCTPYKLUU 3/1aHHH, COOPY-
KEHUM M MX WHKXEHEPHBIX CHUCTEM, a TaKXKe C
Y4eTOM HX BIUSHUS Ha CO3/1aHHuE KOM(OPTHBIX
YCIIOBHI U TpeOOBaHMI CAHUTAPHBIX HOPM.

Hanpumep, TeXHUYECKHUE MEPONPUATUS TI0
YBEIUYEHUIO TEPMHUYECKOTO COMPOTUBICHUS
Hapy>KHbIX KOHCTPYKLMM 3JaHUM HMMEIOT IJIU-
TETbHBIE CPOKH OKymaeMocTH - 6ojee 10 mer.
[Tpu BbIIENEHNM (PUHAHCHPOBAHUS Ha MPOBE/E-
HUE JIaHHBIX PAOOT HaWOOJIBIINN SKOHOMHYE-
CKHM M COIMATBHBIA dPPEKT MOXKHO OXHUIATH
MpPU OCYUIECTBJIIEHUU JAHHBIX MEPOIPHUSATHI B
MEPBYIO OYEPE/Ib 111 OCHOBHBIX KOPITYCOB 0OJIb-
HUYHBIX 3/IaHUH, y4eOHBIX 3aBEICHHUN U JJIA 3/1a-
HUH JETCKUX CaJo0B.

BcenenctBue 31oro He0OX0MMO BBITTOJIHUTH
paboTHI IO KOMIUICKCHOMY OOCIJIEIOBaHHIO 3]1a-
HUW U COOPYKCHHH YUPEKICHUU OFOJKETHOMN
cdepsl, KOTOpble OyayT HANpaBJICHBl HA U3yYe-
HUE TPOU3BOACTBEHHON Cpeibl (MHUKPOKIMMAT,
OCBEILLEHHOCTb) MTOMEIIEHNUH, COCTOSIHUSI MHXKe-
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HEPHBIX CHCTEM OTOIUICHHS, BEHTHJIAIINH, KOH-
TUIIMOHUPOBAHHUS, JJICKTPOCHAOKEHUS U BOJO-
CHaOXEHUS, DHEPTeTHUECKUX XapPaKTEPUCTUK
3/IaHU{ ¥ TEXHOJIOTUIECKOTO 000PYIOBAHHUS.

PesynpTarel maHHOTO OOCIEMOBaHHS IS
00BEKTOB OIOKETHOH cdepbl TOKHBI COAEp-
KaTh TMEPEYHU MEPONPHUSITUN MO PA3IUUYHBIM
HATPaBIICHUSM DHEProcOepekeHust ¢ 000CHOBA-
HUEM: [IOTEHIMajda »SKOHOMHUU JHEPruu U
OXpaHbl OKPYXKAIOIIEH CpeJbl; 00ecrieueHne mo-
Ka3aTenell MUKpOKJIMMAaTa, YUCTOThl BO3JyXa U
BBITIOJTHEHUS APYTUX CAHUTAPHBIX TPEOOBAHMIA,
HEOOXOIMMBIX 00BEMOB HHBECTHUIINN U IKCILTya-
TallMOHHBIX PACXOJOB VIS TIOJTHOM WM YacTHY-
HOM peanu3alyu MEPONPUSITUI, a TAKKE CPOKOB
OKYITa€MOCTH MHBECTHULIUMN.

[Ipy SKOHOMUYECKOW OLIEHKE WHBECTUIIMOH-
HBIX TIPEIIOKCHUH 110 peau3aiyy MoTeHInaIa
SKOHOMHUH SHEPTHH JTOJDKHBI OBITh YUTCHBI:

- CTOUMOCTH TIEPBUYHBIX BUJIOB DHEPTHUU;

- CTOMMOCTh HOBOTO OOOPYJIOBaHUS WU €TO
MOHTAaXa;

- CTOMMOCTh CTPOHUTENBHBIX PadoT;

- OKCIUTYaTallMOHHBIE PACXO/IbI;

- BO3MOXKHO YBEJIHMYEHHE JOJITOBEYHOCTH
31aHUM U COOPYKEHUU;

- co3/1aHue KOM(OPTHBIX YCIOBUH.

Bce otieHKH 101KHBI OCHOBBIBATHCS HA MPO-
THO3€e M3MEHEHUH IIeH M Tapu(oB HA SHEPTHIO,
ypOBHS UHQISAINH, CTOUMOCTH KPEIUTOB H T.II.

OCHOBHBIMU MaJIO3aTPAaTHBIM MEPBOOYEPEI-
HBIMU MEPAMH 10 SKOHOMHUU CPEJICTB, 3aTpayu-
BAaE€MbIX Ha HEPrOHOCUTENN HEMIOCPEACTBEHHO B
OI0/KETHBIX OPTaHU3AIIUAX, SIBJISETCS OpTaHn3a-
[IHOHHO-TEXHUYECKUE MEPOTIPHSITHS.

[TepedeHb MTaHHBIX MEPONPHUATHA B OOHEMBI
BO3MOYKHOHM YKOHOMHH TIPUBEICHBI B TaOIHIIE 3.

Tabauua 3.
Bo3moskHast DKOHOMHUS TOIJIMBHO-OHEPIreTHU-
YyecKHMX pecypcoB OT BHeJpeHus IHeprocoe-
perapimux MeponpusATHIl B yUpeKICHUX
0I05KeTHOM cepbl

VYMenblenmue VYMensble-
ynoTpeoaeHus HUE 00B-
DHeprocoeperarorme PO P eMa BbI-
MEpPONPUATHS po- Gpocos
1. Yinornenne okon u  |ot 4% |- ot 4%
JIBepeit
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2. Buenpenue perymu- |0t 2% |- ot 2%
POBaHUS TEIUIONOTPEO-
JICHUSI 17151 OOIIeCTBEH-
HBIX 3JJaHUH B 3aBUCH-
MOCTH OT peKHMa pa-

OOQTEI
3. YcraHoBneHue 3apa-

JIMaTOPHUX YKPAHOB B
MOMEILEHUAX C pa3Me-
LIEHUEM PaJIuaToOpoB B
HUILIAX HapY>KHbBIX CTEH

or2% |- ot 2%

4. Opranuzanus paboThI |— or2% |or2%

nepcoHasa Mo KOHT-
poOJTIO 3a MOTpeOJIeHnEM
YHEPrOPECYPCOB

CpencrBaMu OTy4YeHUS SKOHOMHH OFOIKET-
HBIX CPEJCTB OT BHEAPEHUS NaHHBIX MEPOIPUSs-
THI SIBJISIOTCS:

- HaJTM4Ke Ha OI0/KETHOM 00bEKTe paboTaro-
IIEro CYETYHKa pacxoja SHepropecypca;

- obecrieueHre OFOKETHOTO 00OBEKTAa MUHU-
MaJbHO HEOOXOAUMBIMH PACXOIHBIMH MaTepua-
JaMH U UHCTPYMEHTOM I BBITIOJHEHUS padboT
0 TMOATOTOBKE 00BEKTA K 3UME;

- oOyyeHHe mepcoHaja U 3aKpeIUIeHHE B
JOJDKHOCTHBIX WMHCTPYKIUSX CITY>KEOHBIX 005-
3aHHOCTEM M0 SKOHOMHOMY HCIIOJIb30BAHUIO
SHEPrOpPECypPCOB.

Jljiss opraHu3ayy peryJIupoBaHUs TEIUIONO-
TpeONIeHUs yupeKIeHUI OroIKeTHOU cdephl B
3aBUCUMOCTH OT pekuma paboTbl HEOOXOAUMO
BBHITIOJTHUTH CIIEAYIOMIEE:
> - OIPEJENUTh 0OBEKTHI, B KOTOPBIX BO3-
MOJKHO IIJIAHOBOE BPEMEHHOE CHIKEHUE TeMIIe-
paTypbl BHYTpU MOMEIIEHUN (B OCHOBHOM 3TO
OOBEKTHI, KOTOPbIE HE PabOTalOT B BBIXOJHBIC
JHH);
> - pa3paboTaTh PEXUMBI PETYIUPOBAHUS
TEIUTONOTPEOICHHUS 3/1aHU M TUTaHBI-TpaQUKU
neiicTBUH nepcoHana (mpu pa3paboTke peKUMOB
HEOOXOJIMMO  YUHTHIBaTh AKKYMYJISIIUOHHBIE
CBOMCTBA J10Ma, CHW)KCHME TEIUIOBOW HArpy3Ku
MOKET OBITh OCYILECTBJIEHO /10 OKOHYaHHUS pa-
6odero 1Hs, a OOHOBJICHUS TEIUIONOTPEOICHUS
JOJDKHO TIPOMCXOJIUTH TaKUM 00pa3oMm, 4TOOBI
70 Hayana pabouero IHS B MOMEIICHUAX ObLia
KoM{QoOpTHas TeMIiepaTypa);
> - OTPEMOHTHPOBATh, 3AMEHHUTH UITU yCTa-
HOBUTH apMaTypy Ha NMPUCOECTUHEHUN CHCTEMBbI
OTOIUICHHS JIOMa K TEIJIOBOM CETH, C MOMOIIBIO
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KOTOpOH OYAeT OCYIIECTBIATHCA PerysnpoBa-
HUE TEeIuIonoTpebaeHus (B ciy4ae, eciu TeIio-
CHAO)XEHUSI OCYIIECTBISIETCS OT BHEUIHUX HC-
TOYHHUKOB).

Haubonee coBepiiieHHbIE JaHHBIE MEPOTIPUSI-
THS Ha 00bEeKTaX OI0KETHOM Cephl, MMEIOIINX
COOCTBEHHBIC TEIUIOTCHEPUPYIOIINE YCTAHOBKH,
MOCKOJIBKY B 9TOM CJIy4ae U3MEHEHHUE pexuma
paboThl cHUCTEeMBI TEIUIOCHAOXKEHUs He Oyzaer
BIUATh HA JPyrue OOBEKTHl U PEryIUpPOBAHHE
MO>KET BBITIOJIHATHCS HEMOCPEACTBEHHO HA Tel-
JIOTEHEPUPYIOIUX YCTAHOBKAX.

Jlyist OrO/KETHBIX OpraHU3alui, MONydaro-
[IMX TETUIOHOCUTENh C BHEIIHEH LEeHTPanu30-
BaHHOUW CETH, PEryJUpPOBAHUE MOXET BHINO-
HATHCS TOJILKO C MOMOIIBIO0 U3MEHEHHSI pacxojia
TEIJIOHOCUTES, TIOCTYIAOIIET0 B JIOM, IyTeM
YaCTUYHOTO 3aKpbITUsl apMaTyphl. OqHaKo, Ta-
KON croco0 peryinupoBaHUsl HapyllaeT THIpaB-
JIMYECKUN PEXKUM IIEHTPATU30BAaHHOM CETH TEI-
JIOCHA0>KEHHUS U 3TO MOKET BbI3BATh BO3PAXKECHHUS
TETJIOCHAOKAOIIECH OpraHU3alIliu.

Haubonee cioXHbIM NpU BHEAPEHUU daH-
HOT'O CPEJICTBA PEryJIHpPOBaHUS SIBIISIETCS paspa-
0O0TKa TEeMIEPaTyPHBIX U BPEMEHHBIX TpadUKOB
perylnupoBaHus TEIJIONOTPEOTCHHUS.

[IpencraBisieM BalieMy BHUMaHHUIO OCHOB-
HbIE MEPONPHUATHS MO IHEProcOEpekKEHUIO B
MPOMBINIICHHOCTH, B YaCTHOCTH B MAIIIMHOCTPO-
CHUMU:

* CHIDKEHUE JYHEPrOEMKOCTH BBITYCKAEMOM
IPOYKIIHH;

* 00s13aTenbHAsl YCTAHOBKA PEKYIIEPaTOPOB C
NOBBIIIEHHBIM TO0TpeBoM Bo3ayxa (500-600
C) u ycTaHOBKa Ia30ropelovHbIX YCTPOMCTB C
HU3KUM BBIXOJIOM OKCHJIOB a30Ta;

* MIUPOKOE BHEIPEHUE HOBBIX TEIJIOU30JIs-
IIUOHHBIX U OTHEYNOPHBIX MaTepuaioB (B TOM
YHUCJIE BOJIOKHUCTHIX) JIJIs1 DYyTEPOBKH TIEUCH;

* MIOJIHOE HCIOJIb30BaHUE TEIIa OTXOASIINX
ra3oB, TeIUIa OXJIaKJIEHUS arperaTtos, TeIia OT-
paboTaBuiero napa ot PeccoB U MOJIOTOB U MPO-
yee.

IlepBomaiick mbITaeTCsl CTaTh MPOTPECCUB-
HBIM, COBPEMEHHBIM TOPOJIOM U MO3TOMY MyTEM
y4acTusl B pPa3IMUHBIX MPOEKTaX MPUBJIEKAET UH-
dbopmariioHHbie M (DUHAHCOBBIE PECYpChl s
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OCYIIECTBIEHUS YHEPT03(PPEKTUBHBIX MEPOTPH-
ATHUH, CpEeU KOTOPBIX:

- «/IBe cTpaHbI - mporpamma sHeprocoepekxe-
HUS», KOTOpasi peanu3oBanach OO0bequHEHUEM
[Tonbckas ceth «Hepxku Cute» B COTpyaHUYE-
cTBe ¢ Accormarueii «ueprorpheKTUBHbBIE TO-
pona YkpaussD». B pamkax mpoekTa mojJbCKUMU
CrenuanucTaMu pazpaboTraH HMH(GOPMATUBHBIN
MakKeT 1uiakara o ropojae llepBomaiick miist BbI-
ctaBku «J{oOpas sHeprus».

- «[TonmbCKO yKpaWHCKas aKaJeMus pa3BUTHS
KOMMYHAJIIBHBIX YCIYT U OXpaHbl OKPYXKArOMICH
cpensl», BHeapsercas DOoHIOM pa3BUTHS MeCT-
Hout nemokpatuu (Pecny6nuka [onpma). Peanu-
3alMsl MpOeKTa MpPeayCMaTpUBaeT yIydlleHHe
KauecTBa MUTHEBOM BOJIBI U HACTPOMKHU CUCTEMBI
BOJIOCHA0KEHHUS U BOJIOOTBEICHUSI.

- «DOHeprodppexkTUuBHAs 3aCTPOIKay, pean-
3yercsi Hemenkum o0O0IIECTBOM TEXHUYECKOTO
COTPYJIHHYECTBA U MpPEIyCMaTpUBAaEeT pa3Melie-
HUE B Topoje MOOMIbHOUW BhIcTaBKU «IlaccuB-
HBII 7oM». Llenbio BeICTaBKH SBIsSETCS UHQOP-
MHUPOBaHHUE MIHUPOKOTO Kpyra HaceJIeHus: O METO-
Jax SHEProcOepeKeHus, Pa3bsICHEHUS WHHOBA-
LMOHHON TEXHOJIOTUU CTPOUTENLCTBA, MpOIa-
TaHIIbl YHEProcOEperaroiero HCIOIb30BAHUS
PECYpPCOB U COXpaHEHHUSI OKPYKArOUIEH Cpeibl 3a
CYeT YMEHBIIIEHUSI BRIOPOCOB YIiiepoJa B aTMO-
cdepy.

BoiBoabl. C y4yeToMm BbILIE H3JI0KEHHOTO,
HE0OXOIMMO OTMETHUTB, UTO JTF00As - CTpaHa, Ko-
TOpasi cTajna Ha MyTh HAYYHO-TEXHUYECKOI0 PO~
rpecca ¥ MHUPOKOMACIITAOHOTO HCIIOIh30BaAHUS
€ro pe3yJbTaToOB, YK€ HE MOXKET U He JOJDKHA UT-
HOPHPOBATh TaKMe OOBEKTHBHBIE (PAKTOPHI, KaK
MCYEpIIaHHOCTh MHOTHX HPUPOJHBIX PECYpCOB,
MIPEK/IE BCETO, HEBOCTIPOU3BOAUMBIX U HEBO300-
HOBJISIEMBIX, YSI3BUMOCTh OKpY>KaloILIel cpejbl,
HKOJIOTMYECKYI0 YCTOMYMBOCTH M HKOJIOTHYE-
CKYIO EMKOCTh OKpY Xarollei cpesibl, IpaHuLIbl ee
HKOJIOTMYECKON MPOYHOCTH U COMPOTUBIICHUS
OTHOCHUTENIbHO HETaTUBHBIX U BPEIHBIX aHTpPO-
MOTr'€HHBIX BO3JIEUCTBUN U T.II.

Bce npencraBnennbie pakTopbl HEOOXOIUMO
BCECTOPOHHE YUYUTHIBATh B XO35MCTBEHHOM €S-
TEILHOCTH MPY ONPECICHUH TEMIIOB U MACIIITa-
00B COIMATBLHO-YKOHOMHYECKOTO Ppa3BUTHS B
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OyaymieM. ITo pa3BUTHE JOJKHO OBITH YpaBHO-
BEILIEHHBIM U aJICKBATHBIM 3KOJIOTUYECKOM CUTY-
allyy, COTJIACOBBIBATHCS C €CTECTBEHHBIMU 3aKO-
HaMU COBPEMEHHOCTU. A 3TO BO3MOKHO TOJIBKO
IpU YCJIOBHUM, YTO MPOU3BOJCTBEHHO - XO3s5H-
CTBEHHAs JIeATEIHHOCTh 00IIecTBa OyneT OCHO-
BBIBATHCS HA KOHIIEMIIUU YCTOMYMBOTO HKOJIOTHU-
YECKOI'0 Pa3BUTHS.

3a mocnennue ronbl EBpomnetickuit Coro3
CTaJl JABWXKYILIEH CUIOW B MOBBILIEHUH dKOJIOTH-
YECKUX CTaHAApTOB B IIMPOKOM EBPOIEUCKOM
peruone. Kpome toro, 3a npenenamu EC 3ko10-
TMYECKHE HOPMBI M CTaHIApThl CTAIH OPUEHTHU-
POM J1JIsl COCETHUX CTPaH, KOTOPBIE MBITAIOTCS Ha
HUX paBHATHCA. EBponelickas KOMUCCHUS 3aMHTE-
pecoBaHa B pAacIpOCTpaHEHUH MPHUPOJOOXpPaH-
HBIX CTaHJAapTOB M MEPONPUATUI HA COCETHUE C
EC Tepputopumn, Beap 3arpsi3sHEHUE NPUPOIBI HE
UMeeT TPaHHIl.

OT0 0JIHA U3 MIPUYMH PACIIUPEHUS] IPUPOIO-
oxpaHHoil cotpyaHuuectBa EC ¢ rocynap-
CTBaMHU - COCEJISIMHU.

Brinonnenue npencrasinenHoro Ilnana neu-
CTBUM IO3BOJUT caenats ropoxa Ilepsomarick
HKOJOTUYECKU YUCTHIM U MPUBIIEKATEIbHBIM T'O-
POZIOM ISt )KU3HH, pabOTHI U OTIBIXA.

lopoackumu BiacTsMU ONpPEEICHB aMOu-
LIMO3HbIE LIETU U 337a4l, KOTOPbIE MPEBOCXOIST
o0IIeyKpanHCKHE aMOUIIMKA TIO CHUKCHHIO BBI-
opocoB CO2 B atmocdepy Ha 6%.

B nporiecce nocTrkeHus 1ed: UATH 1O €B-
pomneicKoMy MyTH, ONpPEEICHbl TPU OCHOBHbBIE
CTpaTeruu 3allUThl KJIIMMaTa:

1. CHmkeHune moTpebIeHrs BCEX BUIOB dHEP-
ropecypcoB B pa3mepe 20%;

2. TloBbimenne sHeprodPpPeKTUBHOCTH 3a
cueT ucnonb3oBauusa 20% monu BO30OHOBIISIE-
MBIX HCTOYHUKOB SHEPTUU B CTPYKTYpE MOCTYII-
JIEHUI YHEPTUH;

3. Ymensmenue Ha 20% BeIOpocoB CO2 B
OKPYKAIOIIYIO CpeLy.

Crtpareruu TeCHO CBSI3aHBI MKy COOOH, T10-
CKOJIbKY MPEIyCMaTpPUBAIOT JOCTUKEHHE OJTHOM
MOCTaBJIEHHOM IEJIU, HO B TO K€ BpeMs Kaxaast
U3 HUX OMNpeAesieT HalpaBlICHUs], IO KOTOPHIM
AKTUBHOE TPaXkJIaHCKOe 00IIeCTBO, BMECTE C TO-
POACKHMMHU BIIACTSIMH, TUIAHUPYET JABUTATHCS B
TEYEHUE MOCIIETYIOUTUX JIET.
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Conclusions. Therefore, each country pursu-
ing a path of scientific and technological progress
and widespread use of its results cannot and must
not ignore such objective factors as the exhaus-
tion of many natural resources, first of all, non-
renewable, environmental vulnerability, environ-
mental sustainability and ecological capacity of
the environment, the limits of its strength and en-
vironmental resistance relative to the negative
and harmful anthropogenic impacts, etc. All
these factors must be fully taken into account in
economic activities and in determination of the
pace and scale of socio-economic development
for the future. This development should be bal-
anced and adequate environmental conditions,
consistent with natural laws. And this is possible
only under the condition that production and eco-
nomic activities of the society will be based on
the concept of sustainable environmental devel-
opment.

In recent years the European Union has be-
come a driving force in raising environmental
standards across the wider European region. In
addition, the EU environmental norms and stand-
ards have become a guideline for neighboring
countries; they should try to be equal to the Eu-
ropean standards and norms. The Commission is
interested in the dissemination of environmental
standards and measures on the EU territory, be-
cause the pollution of nature has no boundaries.
This is one of the main reasons for the expansion
of environmental cooperation among the EU and
its neighbors.

The implementation of the submitted Action
Plan will make the town of Pervomaisk environ-
mentally friendly and attractive town to live,
work and relax.

Town authorities defined ambitious goals and
objectives that are superior to the Ukrainian am-
bitions to reduce CO2 emissions by 6%. The Eu-
ropean path has been chosen to achieve the goals
and identified three basic strategies of climate
protection:
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1. Achievements of all types of energy re-
sources to 20 %;

2. Improving energy efficiency through the
use of a 20% share of renewable energy sources
in the structure of revenues of energy;

3. Reducing 20% of CO2 emissions into the
environment.

Strategies are closely linked providing the
achievement of a single goal, but at the same
time, each of them determines the directions of
active civil society together with the town author-
ities plans to move in the next years.
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Abstract: The present paper provides a close analysis of the forms of agricultural producers associa-
tions to conduct organized irrigation-related activities on the territory of the country. Put forward in the course
of the paper is a comparative characteristic of waterusers’ organizations in agriculture as regards their legal
status, economic and financial autonomy, the method for the formation of their property (capital) and annual
financial result as well as the method for its distribution. The practical application of the research findings
allow for making critical evaluations of the potential possibilities of the relevant forms for uniting (cooperat-
ing) farmers together into irrigation associations. On this basis provided is a brief summary of all the basic
ideas and drawn are some conclusions as to the advantages of the implementation of organized irrigation
activity undertaken by associations in their capacity as irrigation water providers, pinpointed as well is the
need for improvement in the current normative regulatory framework (normative-legislative regulation) with
the purpose of optimizing the procedures for incorporation, registration and overall functioning of the orga-
nized waterusers in Bulgarian irrigated agriculture.

Key words: Organizations of irrigation waterusers, Normative - legislative regulation, Economic and
legal status, Water syndicates, Irrigation associations

1. Introduction. The process of agricultural property ~ regulatory framework, on which they are
and ownership restructuring has brought about incorporated and carry out their business activities.
changes in the administration, distribution and
supply of irrigation water in the sector of the irrigated
agriculture. The simultaneous provision of “irriga-
tion water supply” service is done all at once to a
great number of farms distinguished by their estab-
lished forms of land use and (land) ownership as well
as the size of the utilized agricultural area.

Immediately after the (plots or parcels of) land
has been restored to the former landowners within its
real boundaries and the subsequent policy of
dissolution of cooperative farms, resulting in partial
denationalization of the structures of the regional
state-owned branches of “Irrigation systems” EAD,
water associations, whose establishment is provided

The processes of organizational and economic ~ for by the Water Act (July,1999), have begun to
restructuring in the agriculture sector pose serious  carry out organised irrigation activity.
obstacles in the management of the irrigation sys-
tems, which proves to be the major driving force be-
hind the incorporation of farmers-waterusers in asso-
ciations. With the implementation of agrarian reform
persuant to the Ownership and Use of Agricultural
Lands Act (OUALA? 1991) and the associated
change in the structures of land use in Bulgaria,
organised irrigation activity has been carried out by
waterusers’ organisations of various legal status,
consistent with the regulation of the normative

The primary objective of the water
associations is to conduct activities such as water
supply, irrigation and drainage, maintenance and
utilization of aquaculture systems, etc. Due to the
lack of a special law for the registration of the newly-
formed associations at that stage (organisations of ir-
rigation waterusers), the latter are incorporated under
the provisions of the Bulgarian commercial act then
in force, mainly in the form of cooperatives and
commercial companies.

2 OUALA - Ownership and Use of Agricultural Lands Act,
SG Ne.17, 1%t March, 1991.
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Irrigation activity cannot be carried out with-
out well-functioning hydromeliorative (irrigation)
systems. The latter can be considered as “network”
of central and distribution water (-carrier) facilities
and end-users. The main drawback of such a network
is that: * there is a strong dependence (inter-related-
ness) between the organization that provides the wa-
ter and the farmers (as agricultural producers); *
there is strong mutual dependence between the farm-
ers [7].

These essential aspects necessitate the de-
velopment of normative-legislative framework
that takes into account the specific nature of all
the activities associated with the organization,
distribution and supply of irrigation water to the
farms, and creates favorable preconditions for
their rational and effective implementation.

What proved to be the starting point for the
adoption of the Irrigation Associations Act
(IAA, 2001) was the implementation of the pro-
cesses of gradual transfer of state-owned and/or
municipal hydromeliorative infrastructure, as
well as the respective operational irrigation
equipment of organizations of (agricultural) land
owners and users.

The Act has taken over some elements
from the legislation on water syndicates that
regulates the performance of organised
irrigation activity by union water associations
across the country (1920-1953).

The adoption of the Irrigation
Associations Act makes it obligatory for all the
exisitng organisations of waterusers in irrigated
agriculture to be converted (transformed) into
irrigation associations.

2. General characteristics of the applicable
organisational forms for conducting organised
irrigation activity in our country

The forms of organisation applied in the
sector of irrigated agriculture differ not only in terms
of their legal status, economic and financial
autonomy, but also in the liability to the effective
performance of their activities, the method of
property(capital) formation and the distribution of
the annual financial result.

Irrespective of the specifics and peculiarities
of the various collective forms for realization of
irrigation activity in the country, they all seem to
share some common features that can be
summarized as follows:

Volume 1/2017

* Tog VIl Homep 1/2017

« fundamental principle in the joint activities of
the  organised  waterusers is the  co-
operation(collaboration) and mutual assistance in the
management, maintenance and utilization of the
hydromeliorative facilities (irrigation systems or
separate technological parts of them) conferred upon
them by the state and/or municipalities;

 all waterusers’ organisations, performing
irrigation activity in the country have the status of
legal entities;

* irrespective of the form of organisation in
which waterusers’ associations conduct irrigation
activity, they acquire property rights (rights in rem)
over the hydromeliorative infrastructure (HMI) to
which they have particular responsibility for proper
management and effective utilization —whether for a
consideration or free of charge as provided for by
the legislation that regulates their establishment and
operation;

* in general, members of irrigation
organisations are the farmers- waterusers, whose
individual (family) farms are located within the
territory covered by the respective irrigation system
(irrigation organisation);

o all agricultural farms -—members of
waterusers’ organisations retain their economic and
legal autonomy, including the ownership of the
agricultural land they irrigate;

« the formation of the capital resources of the
irrigation organisations is done mainly under the
form of property rights, monetary and material
contributions, loans, state funding and other sources
with the purpose of performing servicing activity
subject to economic interests of individual members;

* the organised irrigation waterusers in the
country receive funding for their activities from the
following potential sources: (1) funding from the
National budget for design, overhaul (major
renovation) and modernization of HMI; (2) funding
under the pre-accession program of the EU -
SAPARD and subsequently under the Program for
Rural Development as to concrete “measures”
concerning the investments in the “Hydro-meliora-
tions” sector; (3) European Investment Fund (EIF) Fi-
nancing for restructuring of the “Irrigation” subsector; (4)
Funding in the form of public—private partnerships be-
tween irrigation associations, local municipal organiza-
tions and others;
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. the state-owned (municipal)
hydromeliorative infrastructure conferred for
management and utilization has the nature of a
collective (inseparable or integral) property for the
improvement of which (renovation, repair,
expansion, etc.) the organised waterusers invest their
own private funds (sources) including contributions
to construction and/or reinvest part of the realised
profit.

Presented in figure 1 is the classification of the
applied forms for implementation of organised
irrigation activity in the country under the legislation
of the Republic of Bulgaria.

3. Characteristics of the organisational and legal
forms in the irrigation sector

3.1. Organised irrigation activity, carried
out by the union water associations under Water
Syndicates Act (October, 1920)

Water syndicates are public organisations eli-
gible members to which can

be individual members — natural persons, as well as
legal entities—companies, cooperatives, urban and
rural municipalities, school boards (of trustees), etc,
dependent upon the proper organization of the coun-
try’s aquaculture and the rational usage of water for
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irrigation and power production [9]. Under the Water
Syndicates Act, the water syndicates have been
granted the status of legal entities.

Some scholars have argued that the water
syndicates have cooperative form  of
organisation, with the the difference being that
their activity is entirely subordinate to the State
Programme on water adopted for the particular
period of their operation. This specific feature
distinguishes them from the various types of
cooperatives, then in existence, not only in terms
of the basic principles of their incorporation but
also in terms of the very principles of their sound
management involving:

» compulsory water syndicate membership
when the accomplishment of certain
hydrotechnical activities effect changes in the
real estates (parcels of land) of individual
farmers;

* the right to vote, which is proportional to
the equity — mostly the land that belongs the
individual members— farmers (agricultural
producers), etc.

ORGANISATIONS OF IRRIGATION WATERUSERS

Water Irrigation co- Commercial Irrigation
. operative company association

svndicate

1 1 1 1

1 1 1 1

1 1 1 1

Irrigation Asso-
ciations Act

Water Cooperatives Commercial

Figure 1. Organisational forms for the implementation of irrigation activity

The property of the water syndicate is
made up from: (1) contributions from its
members, including annual membership fee,

initial and additional equity contributions,
differentiated contributions, consistent with the
expected additional income from irrigation; (2)

equity capital of the syndicate members
determined according to the size of the property
(agricultural land) and the payment per unit area
(acre) stipulated by the syndicate; (3)
borrowings, mainly from the Bank for Agricul-
tural Credit, (4) conferred property rights (right
of management and utilization) over smaller
state-owned hydromeliorative facilities; (5)
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funds from the State in the form of equity capi-
tal.?

The liability of the members as to the
obligations of the syndicate is limited but is tied to
the size of their shareholding in the total capital. In
other words, water syndicate members are liable for
its obligations in proportion to their equity
contribution, i.e. the higher the share of individual
members in the capital of the association, the greater
is their liability as to the obligations of the syndicate.

Insofar as the activities, related to the
construction of separate hydromeliorative facilities
by the water syndicates, are realised with the special
permit of the relevant public institutions (Higher
Council of Water), water syndicates,then, function
as economically dependent entities unable to carry
out their business activities on their own*. The latter,
however, possess a certain financial autonomy, right
of self-governanace and autonomy in the
organization and implementation of the hydro-
technical facilities they have been constructing.

3.2. Organised irrigation  activity,
performed by the water associations,
incorporated in the form of a cooperative
pursuant to the Cooperative Act.

Water associations, established and operating
under the form of cooperatives have the status of
legal entities, with the acquired right to use the
irrigation systems (separate technological parts of
them) — state -owned and/or municipal for a period
not exceeding 10 years °. The acquired right
to manage and utilize the state (municipal)
hydromeliorative infrastructure is carried out for a
consideration (in return for payment). Water
cooperatives are formed on a voluntary basis and are
open to all or part of the farm waterusers, whose
lands are located within the boundaries of the
irrigation system.

According to the objectives and scope
(object) of activities, for which water associations
(cooperatives) are initiated, they can be referred to

3 Under Water Syndicates Act, the state is to provide the union
associations with grants (free of charge) up to 30% of the value
of their facilities, while the State grants for aquaculture activities
in a number of European countries amount to 60-80 % of their
value [9];

4 The Charter of the water syndicates was approved by the Min-
istry of Agriculture, which exercised full control over the entire
activity of these syndicates [9];

5 Regulation of the issues related to the property, usage, manage-
ment and protection of water bodies and aquaculture systems in-
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as servicing organisations, providing services to
their members, associated mostly with the
implementation of planned provisions of irrigation
water to the family farms — cooperative members,
and also with the purpose of fulfilment of their
economic and social needs.

The property of the water associations
(cooperatives) is formed from: (1) the right to use
the hydromeliorative facilities — state-owned and/or
municipal conferred under concession; (2) equity
contributions of cooperative members (introductory,
supplementary and target, in monetary or material
form, respectively); (3) loans including loans from
individual cooperative members; (4) operating
income of the cooperative and other type of revenues.

Under the Cooperatives Act, provided in the
Charter of the water association is a further
opportunity for imposing proportionality  of
shareholding of the cooperative members in the total
capital, according to the size of the agricultural land,
incorporated within the irrigation system under
utilization.

The water cooperative is liable for its
obligations with its property. Cooperative members
are liable for its obligations to the size of their
shareholding in the cooperative capital.

Water association, operating in the form of a
cooperative is a financially autonomous
organisation, yielding additional operating income
(mostly sale of irrigation water to cooperative
members) including a profit which is distributed,
following a decision of the General Assembly for
reserves, for investment purposes and dividend, the
size of which being proportional to the shareholding
of the water cooperative members in the total capital.

Water association (cooperative) is an
economically autonomous organisation, whose
business activity is regulated under the Cooperatives
Act and the Charter of the association®.

cluding irrigation and drainage systems and facilities on the ter-
ritory of Republic of Bulgaria, is in line with the water Act
(1999). Under the Act, the state being sole proprietor of aquacul-
ture systems, impose restrictions on the duration of the conces-
sion upon the hydromeliorative systems, conferred to the water
associations - cooperatives in relation to the object of their activ-
ities;

6 Using data from the Report of the Executive Agency for
hydromeliorations (EAH), as to 2003 officially registered are
172 organisations of water associations, out of which 164 are
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The existing water cooperatives are assigned
to the model of cooperation, on the basis of
collective (inseparable) ownership in order to meet
the individual economic objectives of the owners.
The intrinsic part of the operation of such a type of
organisation is that the individual farming of the
land belonging to the cooperative members is
retained while the common ownership is confined to
the collective use of the hydromeliorative facilities
and irrigation equipment. Another important feature
of this model of cooperation is that the cooperative
members upon leaving the cooperative (society) are
not entitled to compensation for their contribution as
to the increase of the assets (funds) of the water
association.

3.3. Organised irrigation activity
carried out by water association in the form
of a commercial company:

Water associations registered under the
Commercial Act have legal entity status, con-
duct their business with the purpose of making a
profit and are subject to the special legal(statu-
tory) regime as regards the commercial compa-
nies. Partners (Shareholders) in water associa-
tions established in the form of a commercial
company, are in general, farmers (agricultural
producers)— waterusers, whose farms are lo-
cated within the boundaries of the irrigation sys-
tem, conferred by the state to the respective as-
sociation for management and utilization—car-
ried out for a consideration (in return for pay-
ment) and for a definite (fixed) period of time.

The property (capital) of the water
association, operating in the form of a commercial
company is formed on the basis of: (1) property
rights over the state-owned/municipal hydromeliora-
tive facilities granted in concession; (2) equity capi-
tal - in monetary and/or a material property
(primarily irrigation equipment and other types of
property with the exclusion of of shareholders’
agricultural land; (3) general business income
(mostly sale of irrigation water) and other types of
activities .

Organised waterusers, operating in the
form of commercial companies are economi-
cally and financially autonomous business en-
tities, independently determining the object of
their activity, realizing their own earnings and

established under the Cooperative Act and 8 -under the
Commercial Act [1].
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profit which is to be distributed in line with the
decisions of the General Assembly.

The annual financial result (the profit),
obtained by the commercial companies performing
organised aquaculture activity remains available to
the business entities and is to be distributed in
accordance with the interests of the owners. Part of
the profit is reinvested for the improvement or ex-
pansion of the hydromeliorative systems or for diver-
sification, where applicable, with the available
property of the company; another part of the profit is
used for the formation of the monetary funds
(including reserves) of the commercial organisation;
a third part is distributed by way of a dividend
between the shareholders (farmers).

Liability of the shareholders for the com-
pany’s obligations is determined according to
the adopted organizational form of business ac-
tivity. Limited is the liability of the partnership
(shareholders) in capital commercial companies,
operating primarily as limited liability compa-
nies. Limited is also the liability of the share-
holders— limited partners in the limited commer-
cial companies (partnerships). With unlimited
joint and several liabilities to the Creditor are the
shareholders in the general partnerships and
complimentaries in limited partnerships.

3.4. Organised irrigation activity
conducted by irrigation associations under
the Irrigation Associations Act (April, 2001)

The Irrigation Associations Act regulates the
issues associated with the incorporation, registration,
management and funding of water associations, for-
mation of their income and properties, as well as
every other activity related to their overall function-
ing on the territory of the Republic of Bulgaria.

The main provisions of the Act are conditioned
upon the fact that water is communal (public) re-
source and that irrigation is an activity of public in-
terest. The Act establishes a “specific” legal entity,
manifested in the fact that the members of the irriga-
tion associations are the primary consumers of irri-
gation water, with the associations being, at the same
time, providers of public services (the “irrigation wa-
ter supply” service, on the whole, inclusive of its pro-
vision to external users as well), whose activity is
governed by a special legislation.
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Irrigation associations are voluntary organi-
sations of natural persons and legal entities, who,
through mutual assistance and co-operation to fulfil
the interests of their members and the public(commu-
nity) as a whole, perform activities related to irriga-
tion and drainage of agricultural lands in a given
territory (territory of the association) [6].

Irrigation associations are incorporated pri-
marily for accomplishing activities such as
utilization, maintenance and reconstruction of the
conferred hydromeliorative infrastructure, the con-
struction of new irrigation and drainage systems and
facilities, supply and distribution of irrigation water.
Additionally, the associations, where appropriate,
conduct agro-meliorative activities, contributing to
the improvement of the condition of the agricultural
lands [6].

In accordance with the Act, the irrigation
associations in Bulgaria have the status of non-
profit legal entities. Irrigation associations join
together the owners and users of agricultural
lands within the boundaries of a single irrigation
system (separate technological parts of it), that
defines the territory of the association itself.

The property of the irrigation association
comprises: (1) property rights — the right to manage
and use the state- owned and/or municipal hydrome-
liorative infrastructure granted free of charge
(without payment); (2) membership fees - stipulated
by the Charter, includingthe contributions to
maintain the hydromeliorative facilities and the
irrigation equipment, contributions to construct and
expand the existing irrigation (hydromeliorative)
systems, contributions to accumulate reserves,
additional contributions; (3) operating income of IA;
(4) loans; (5) interests on deposits; (6) beneficiaries
of the state, municipalities, cooperatives and citi-
zens; (7) other rights and obligations.

Of utmost importance for the irrigation asso-
ciations is the collective interest, which, however, is
compatible with the individual economic interests of
the association members, related predominantly to
the increase in the income of the private agricultural
farms.

Under the Act, the irrigation associations do
not distribute profits from their activities among
the members of the association. The profit is rein-
vested for overhaul (major renovation), reconstruc-
tion, modernization, expansion and new construction
of the hydromeliorative systems conferred for proper
management and utilization, for purchasing
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irrigation equipment, formation of reserves. In spite
of the fact that the irrigation associations realise
operating income (primarily from sales of irrigation
water) the imposed legal restrictions identify them
clearly as being financially dependent entities.

Irrigation associations do not possess eco-
nomic autonomy, insofar as the Act imposes limita-
tions as regards: (1) the regulation concerning the
business activity conducted by the associations; (2)
the right of the irrigation associations to conclude
transactions concerning the disposition of the prop-
erty conferred upon them, i.e. the associations are not
entitled to mortgage, to grant a lease, to use the hy-
dromeliorative facilities, conferred upon them for
proper management and usage, jointly with third par-
ties or for other purposes, except for the purposes
defined in the Act; (3) the price of the “irrigation wa-
ter supply” service is approved by the highest regu-
latory body — MAF; (4) the business activity of the
organised waterusers, incorporated under the Irriga-
tion Associations Act, takes place under the
supervision of MAF, in particular the Regional
Directorates of Agriculture and Directorate of ”
Hydromeliorations™.

In line with the Act, the irrigation associa-
tions have an “open” structure in terms of member-
ship in the organization, i.e. according to the Char-
ter, the association is obliged to accept as members
all the owners or users of agricultural lands, that fall
within its territory, at the request for membership on
their part pursuant to its establishment.

According to the * Hydromeliorations”
Directorate (MAF) as to 2016, the associations
legally registered at the courts in the country with the
acquired status of providers of the “irrigation water
supply” service amount to 56 in total. As a result of
experimental research studies conducted into the
conditions and activities of the irrigation associa-
tions, operating on the territory of district of Do-
brich, presented in Appendix 1 is the data as regards
their status, form of incorporation and legal (court)
registration. To 2016, on the territory of the district
of Dobrich, the number of the existing irrigation as-
sociations with the established status of providers of
“irrigation water supply” service is Six.

Summarized comparative characteristics of
their legal status, economic and financial autonomy,
the method of capital formation, as well as the distri-
bution of the financial result as to the surveyed forms
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of organisations of irrigation waterusers on the terri-
tory of the Republic of Bulgaria is given in Appen-
dix2.

3. Conclusions. In the end, it can be concluded
that:

1. The organisations of irrigation waterus-
ers are communities, arising by virtue of objec-
tive circumstances, as well as by economic mo-
tives on the part of the agricultural waterusers
associated primarily with: (1.1) enhancing the
(performance) reliability of the utilized hydro-
meliorative systems; (1.2) enhancing the relia-
bility of the supply of the water resource in the
required time span and sufficient quantities,
compatible with the structural portfolio of the
agricultural crops; (1.3) implementation of irri-
gation with lower costs (lower price) per unit of
consumed water resource as compared to the al-
ternative supply by the state-owned company
“Irrigation Systems” EAD and others;

2. The baseline for the formation of organ-
isations of irrigation waterusers and implemen-
tation of organised irrigation activity is the
adoption of adequate normative-legislative
framework to optimize the procedures for: (2.1)
incorporation, registration and functioning of the
irrigation associations in the country; (2.2) ob-
taining property rights over the HMI — public-
state-owned and/or municipal; (2.3) negotiating
agreement between the organizational providers
(irrigation associations) and the farm waterusers
—members and non-members of the organisa-
tion; (2.4) interaction of the irrigation associa-
tions with the regional structures of the com-
pany “Irrigation Systems” EAD, local and state
institutions in the sector of ” Hydromeliora-
tions”, etc.

This is also supported by the proposals set
out in the submitted for public debate Draft for
amendments and supplements to the existing Ir-
rigation Associations Act, with the purpose of fa-
cilitating the procedure as to the incorporation
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of the irrigation associations, improvement of
the methodology for determining the price of the
irrigation water, provision of greater responsi-
bilities as to the hydromeliorative systems con-
ferred to the organised waterusers in agriculture
for proper management and efficient usage.
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Appendix 1.
Registration and status of the irrigation associations in the district of Dobrich*, 2002-2016.
N I Conversion of OIW**, < |Court reg- Inma.“ contract for
Irrigation Territorial . = | - providing usage rights
Ne N o cooperative or other | , istration of i
association unit , district form into 1A >3 IA - vear of HMI between “IS
2 E y EAD and IA
Z e
A, Ladja-Kavarna \S/i:iage orv.) with “Irrigation sys
» e eltse; “f adia_ » -
p, |2 (to 201f6d!s '”l the ?g'g\?’ Ladja—Kavarma™, | \\1ov 2002 |tems” EAD-Sofia, May,
process of dissoluti- |\, Bozhyrets, 2003
on) Kavarna muni.
A, Kr. Rakovski v. Rakovski, OIW “Kr. Rakovski”, January, Wlth,, Irrigation _sys-
2. |(to 2016 has been . - tems” EAD-Sofia, Au-
. Kavarna muni. 1997 2003
dissolved) gust, 2003
v. Belaun with “Irrigation sys-
3. [IA ,,Belgun” - elgun, - Yes | July, 2003 |tems” EAD-Sofia, July,
Kavarna muni.
2003
with “Irrigation sys-
v. Irechek; v. tems” EAD-Sofia, July,
4. (IA ,Irechek” Vidno, Kavarna - Yes Feggléz;ry, 2003
muni.
v. Vranino December, [With “Irrigation sys-
5. [IA ,Elana ™ Kavarna m,uni Cooperative of waterusers| - tems” EAD-Sofia , Jan-
' 2003 |yary, 2003
IA ,,Chaika-99” (to |v. Ezerets; v. with “Irrigation sys-
6. [2016 has been dis- |Krapets, Shabla |Cooperative of waterusers| - May, 2003 |tems” EAD-Sofia, Sep-
solved) muni. tember, 2004
IA Shabla- v. Tyulenovo; |Integration of “Shabla ir- with “Irrigation sys-
7. T Jlenovo" town of Shabla, |rigation” OOD/Ltd and - June, 2002 (tems” EAD-Sofia,
y Shabla muni. IA “Shabla -Tyulenovo” March , 2005
. with “Irrigation sys-
8. [IA ,,Batovska dolina” v Obr_ochlsh_te, - Yes 2004  |tems” EAD -Varna,
Balchik muni.
2005
with “Irrigation sys-
9. |IA ,,Durankulak” V. Durankulgk, - Yes 2007  |tems” EAD -Varna,
Shabla muni. 2007

* Data is submitted by the presidents of the irrigation associations, included in the research sample of surveys, as to November, 2002;
June, 2008 and August, 2013, respectively; **OIW — Organisations of irrigation waterusers.
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Appendix 2.
Comparative characteristics of the Organisations of irrigation waterusers (OIW)
Characteristics Form of | Method of property | Economic and | Distribution | Liability
okthe oraa-nisa- organisation | (capital) formation financial au- of the an- of mem-
ga-n of the organisation tonomy of the | nual finan- bers for
tion 2 . .
organisation cial result the obli-
gate-ons
of the or-
ganisa-
tion
Normative Legal status
basis (Act)
Equity capital - Limited econo- Limited,
Water contributions per unit | mic autonomy; pro-
of farm land; Financial auto- portional
Water Syndi- syndicate | Personal contri- nomy; Higher to the size
cates Act (1920) butions; Brrowings administrative - of the
from BAC; Property | body is the shareholdi
rights; State funding, | State ng in the
etc capital
Legal entity
Property rights over Distributes Limited to
. the HMI granted in . profit: for re- | the size of
Cooperative Y Full economic
concession; Personal and financial serves, the
Cooperatives (OIW) | contributions; Borro- autonom investments, | sharehol-
Act (1999) wings; Operating y dividend ding in the
income capital
Legal entity
Property rights over Distributes Limited to
Commercial com- the HMI granted in Full economic profit: for re- | the size of
an concession; Equity and financial serves, in- the
Commercial pany capital (without autonom vestments, sharehol-
Act (OIW) | land); Operating in- y dividend ding in the
come (sale of irriga- capital;
(1990) tion water) Unlimited-
for
personal
CcC
Legal entity
Property rights over | Limited econo- | Does not dis- | Limited as
N the conferred HMI; mic/financial tribute profit | to the
Irrigation . - . -
Membership contri- autonomy; among the participa-
Irrigation Asso- association | butions; Borrowings; | Higher IA members | tion in the
ciation Act Interests; Operating | supervisory property of
2001 income; State fund- body is MAF the irriga-
( ) ing, etc tion associ-
. ation
Non-profit
legal entity

*** |t is not clear in the literature sources whether the water syndicates distribute a profit among their members, or whether the latter seize the
opportunity, through the hydromeliorative facilities either constructed by them or conferred upon them under state ownership, to increase the yields
of the cultivated agricultural crops under irrigation in order to improve substantially their financial income.
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Summary: The article discloses the problems of the development of environmental consciousness
of civil society. Extensive exploitation. of the environment is now occurring which negatively affects
on its condition, so the ecological problems have assumed a planetary,global character which call
for a radical reconstruction of the world and return mankind to the bosom of nature.

Key words: environmetal consciousness, civil society ,reconstruction, corner-stone.

Introduction.Civil society is a qualitatively new
level of interaction in a society that has been
formed over many centuries in the evolution of
the human community, the ideal of which is
building of justice a just world. The evolution of
the society to a new level implies the formation
of a new type of consciousness, a new vision of
building a society, a rational view of the existing
relationship between "man and man,” "man and
society,” and finally, "man and nature.”

Main part.At the beginning of its existence,
mankind experienced the oppressive effect of na-
ture, which included it in the strict framework of
biological laws, and in order for man to survive
and create comfortable conditions for his life, he
had to struggle and forcedly transform the envi-
ronment. And the impact of society on nature was
of an extensive nature, i.e. was based on an in-
creasing in the volume of transformations and va-
rieties obtained from the nature of resources and,
as historical development has taken on a plane-
tary scale. In parallel with the process of trans-
formation of the natural environment (or as hu-
manity has moved away from nature), a new
qualitative education has formed a sociocultural
world that differs from other natural communi-
ties. Due to the limited resources, there was a
fierce competition inside the society, in latent

form, continuing to this day (the Arab-Israeli
conflict, the war with Irag, etc).
The millennial transforming activity of mankind
gave its results, comfortable conditions for its ex-
istence were created. The development of hunt-
ing for large animals, the discovery of agriculture
and the scientific and technological revolution
made it possible to provide the society with the
necessary amount of resources, which ultimately
reduced the competition between its members.
These processes could not but affect the public
consciousness and political regimes; almost eve-
rywhere there are ideas of the formation of an
ideal state and society ("rule of law", "civil soci-
ety”, etc.).

At the same time, as noted earlier, extensive ex-
ploitation of the environment occurs, negatively
affecting on its condition. At present, excessive
anthropogenic impact on the natural environment
threatens mankind with ecological catastrophe.
At the same time, one must be realistic and un-
derstand that the instinct of self-preservation
dominates over other imperatives. There are nat-
ural questions: is it possible to build a civil soci-
ety if the scientists' forecasts prove to be fair and
a global ecological catastrophe will occur? Will
the society be able to build a civil society in con-
ditions of limited resources, a society with high
moral and ethical ideals? Will humanity in this
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case be able to build a fair structure for joint ex-
istence (a society of world prosperity), where the
spirit of the law rules, and legal relations will de-
velop? Indeed, in the course of the evolution of
consciousness, a person has reached such moral
heights that neither the lack of biological re-
sources nor ecological catastrophes can break his
beliefs and he will remain faithful to the rule of
law and civil society (which in practice have not
yet been formed). Or, still, the instinct of self-
preservation in a person biological nature will
take over the social feelings upward, and socio-
historical development will follow a different ac-
tions of the development of events (the war of
"all against all").

But the prerequisites for this, so that a global en-
vironmental catastrophe has occurred. We every-
where become witnesses to the negative impact
on the environment of the anthropogenic factor.
Excessive anthropogenic pressure on the envi-
ronment, and awareness of the impending eco-
logical catastrophe in mankind is being at the
stage of formation. Mankind has become accus-
tomed to the fact that nature suffers constant in-
terference and ever-increasing exploitation,
which leads to depletion of resources.
Only with the creation of a social sphere that sat-
isfies not only the needs of its members, the nor-
mal conditions of their life activity, but also en-
sures the preservation of the balance between
man and nature, one can speak of the formation
of a society with high moral, political, economic,
ecological and moral ideals.

We must admit that recently the public has been
drawn to the discussion of environmental prob-
lems. So, the media, government officials, aca-
demics, began to be interested in the environ-
ment; Measures are being taken to reduce the an-
thropogenic load on the environment, carry out a
number of other measures to improve the habitat,
but all this is of a local, regional nature. A com-
mon program of action has not yet been devel-
oped that could coordinate all the work carried
out at different levels: global, regional and local.

The ecological problem has assumed a planetary,
global character, accordingly, in order to solve
the problem, a common, global program of action
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is needed (although such work is carried out by
the UN intergovernmental organizations, but not
efficiently). Unfortunately, not everything is so
simple: the world community is torn by conflicts
on different grounds, and the dispute on any issue
takes a principledv character. In foreign policy
interaction, states are guided not by objective
needs and reason, but yield to voluntaristic
impulses. There is a hope that in the face of the
menacing danger of an ecological catastrophe,
mankind will be able to agree on the situation.

The call for a radical reconstruction of the world
and the return of mankind to the bosom of nature
is not a way out of the current situation, but at the
same time a radical change in the views of the
consumer attitude toward nature in the minds of
the society and the concrete person is overdue.

However, along with the processes of
ecologizing public consciousness and spreading
the popularity of the ideas of creating a "civil
society” and "rule of law", pseudo-scientific
views of the direction often appear in the society.
These include the ideas of radical nationalism in
socio-political sciences, the concept of the
"golden billion™ as a solution to the problem of
lack of resources. Such teachings are not only
pseudo-scientific, but also antihumane.

Nature gives us a chance to take reasonable
measures to prevent an ecological catastrophe,
stop the predatory looting of natural values and
begin rationally using the of benefits to it.
Warnings can not be given forever, it is our duty
to think about it in time, to reconsider the concept
of human-nature interaction. The corner-stone of
new value systems, should be the idea of careful
attitude to the natural environment.

The formation of “civil society” and
"environmental consciousness” should occur
simultaneously, because building a civil society
and a iegal state without solving environmental
problems can lead the society to extinction, or at
least to undesirable consequences for mankind.
In turn, without a society with developed
economic, cultural, legal, and political relations
between its members impossible to form an
ecological consciousness.
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Conclusions. The development of environmen-
tal consciousness is an important factor for for-
mation of civil society. Only with the creation of
a social sphere that satisfies not only the needs of
its members, the normal conditions of their life
activity, but also ensures the preservation of the
balance between man and nature, one can speak
of the formation of a society with high moral, po-
litical, economic, ecological and moral ideals.
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ECONOMIC ASPECTS OF WASTE MANAGEMENT IN THE BALTIC COUNTRIES
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Ipubanmuiickue pecnybauxu nocie 80ccmanosieHus nezagucumocmu 8 1991 200y ¢ mouxu 3penus
OMXO0OH020 X03AUCMBa UMeNU 00UHAKO8ble cCmapmosbsie nosuyuu. Ilepeuynou 3adaueti cmana UHGeH-
mapuzayus CyujeCmsyrouux c8aioK Ha meppumopuu pecnyonux u capMoHu3ayus 3aKOH00amelb-
cmea pecnyoaux ¢ 3axkonooamenscmeom Eeponeiickoeo Corwsa (EC). Uneenmapuzayus, npousse-
Oennas 6 1996 200y, svissuna 350 delicmeyrowux ceanox na meppumopuu Icmonuu, 558 Ha meppu-
mopuu Jlameuu u 850 na meppumopuu Jlumewvl. Pazpabomannvle nianvl peKyibmusayuu c8aJI0K U
CMpoOUmenbcmea CanumapHvix noaueoHo8 ¢ npusieveruem gurancuposanus EC nozeonunu x 2011
200y pekynbmueuposams 6éce 1760 ceanxu, u 6gecmu 8 IKCHIYAMAYUIo 5 CAHUMAPHBIX NOJIUSOHO8 8
Acemonuu, 10 - 6 Jlamsuu u 10 - 6 Jlumse. Ecnu nHa MoMeHm UHBeHMApU3ayuy Ha C8AIKU NOCMYNAJLO
95-100% omxo00s, mo xk 2015 200y & Jlameuu 3axopanusanoce 72%, 6 Jlumee — 60%, a 6 dcmonuu
6ceco 8% omxo008. B mo dice epems coicueanue omxo008 8 dcmonuu cocmasisem 56%, 6 Jlumese
9%, a 6 Jlamsuu corcueanue db1mogvlx omxo0oe omcymcmeyem. Ilepepabomxa omxo006 ¢ Icmonuu
— 31%, 6 Jlumee 21%, a ¢ Jlameuu 24%, a npouzsoocmeo komnocma cocmasuno 6 Jlumee 10%, 6
Ocmonuu - 5%, a 6 Jlameuu - 4%. Aeémopel ananuzupyrom mapuguyro noaumuKy no 8bl03y 0mxo-
008, mapughvl Ha 3aXOPOHEHUE U CHCUSAHUE OMX0008, GeIUUUHY HA02Ad HA NPUPOOHbIE PeCypChl U
Hanudue 0eno3umHoOU CUCIeMbl Ha YNaKo8oUHble Mamepuanvl. B pezyiemame cpasnumensrno2o ana-
JIU3A BbLABTIEHBI CUTbHBIE U CIAObLE CMOPOHBL 8 HAKONIEHHOM Onblme Kaxcoou uz cmpan banmuu, umo
NO360JIUM Y4eCmb 3mMom onvim & 6yoyujem.

Knrouesvie cnosa: bBarmutickue cmpanbsl, oopawerue ¢ 0mxoo0amu, pasoeibHulii coop omxo0os,
0eno3umHas cucmemd, Haui02 Ha NPUPOOHbLE PeCypPCbl

In terms of waste management, after gaining independence in 1991, the Baltic States had equal start-
ing point. Primary task was to undertake country's inventory and to harmonize legislation with Euro-
pean Union (EU). The inventory, which took place in 1996, revealed 350 dumpsites in Estonia, 558
dumpsites in Latvia and 850 in Lithuania. The developed plans for recultivation and construction of
sanitary landfills, with support of EU funding allowed to recultivate all dumpsites until 2011 and to
set into operation 5 sanitary landfills in Estonia, 10 in Latvia and 10 in Lithuania. The Authors have
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analysed waste management tendencies and have come to a conclusion that there is a range of diver-
gences in waste treatment and their economic management mechanisms in each country. If at the
moment of inventory the Baltic states landfilled 95-100% of municipal waste, then in 2015 Latvia
landfilled 72%, Lithuania 60% and Estonia only 8% of municipal waste. Simultaneously, waste in-
cineration in Estonia reaches 56%, in Lithuania 9%, in contrast, in Latvia there are no waste incin-
eration facilities. Waste recycling ratio reaches 31% in Estonia, 21% in Lithuania and 24% in Latvia.
Compost production in Lithuania reaches 10%, in Estonia 5% and in Latvia — 4%/ Authors analyse
waste collection fee policy, landfill tax rates and gate fees and development of deposit-refund system
for packaging materials. As a result of benchmarking the authors identify strengths and weaknesses
of each countries experience, allowing improving it in the future.

Key words: Baltic States, deposit refund system, natural resources tax, sorted waste collection, waste
management

Berynienne. IpuGantuiickue pecrnyOauku Tabauua 1.
IIOCJIe BOCCTaHOBJIEHHS He3aBUCHUMOCTH B 1991  OcHoBHbIe xapakTepucTuku JlaTBuu,
rofy ¢ TOYKH 3pPEHHUS OTXOMHOro xosdiictBa JImTBbl, IcToHNM 1 Boarapuu
MMENM OJIMHAKOBBbIE CTapTOBBIE MO3ULMHU. [lep-

BUYHOM 3aJjaueli cTajla MHBEHTapU3alus TEPPH- Inomans, | Komriectso surenei, Cranxn Ioma-
o 6 THICSY. MJIH. TOHBL
TOpUIl pecnyOiauK Ha MPEeAMET UX «3aCOPEHHO- o 1990 2016 1096 2011
CTH OTXOZaMI» ¥ FapMOHH3ALNUS 3aKOHOIATENb- [ [ 2o Lo o8 o
CTBa BCEX TPEX PECIyOJIMK C 3aKOHOAATEIb- 2
o LT | 652 | 175 | 3.7 7.95 2.85 6.1 | 850 | 1758 | 10 5
ctBoM EBpomneiickoro Coro3a (EC). MuBenTapu-
o EE | 45.2 1.59 1.3 350 5
3aIMsl COCTOSTHUS OTXOJHOTO XO35MCTBa BO BCEX

Tpex pecnyOnukax, npousBeaeHHas B 1996 roxy,
BbIsiBHIIA 350 NEHCTBYIONIMX CBAJIOK HA TEPPUTO-
pun OcToHuU, 558 cBagok Ha TeppuTOopHM Jlart-
Buu 1 850 cBasmok Ha Tepputopur JIuTbeI [1,
c.369]. Pa3paboTanHble MJIaHbI PEKYJIbTHBAIIMI
CBAJIOK U CTPOUTENILCTBA CAaHUTAPHBIX IOJUTO-
HOB ¢ TipuBJiedYeHreM (puHancupoBanusi EC mo3-
Bosuiu K 2011 roay 3akpbiTh U BIOCIEICTBUU
pPEKyJIbTUBUPOBATH Bce 1760 cBanku, W BBECTH
B JKCIUTyaTallMI0 5 CAHUTapHBIX MOJUTOHOB B
Ocrtonun (EE), 10 caHuTapHBIX MOJUTOHOB B
JlatBun (LV) m 10 caHuTapHBIX MOJUTOHOB B
Jlutee (LT). (Cm. Tabmumy 1). Takum oGpazom,
Obula co3iaHa MHPPACTPYKTypa, Ha Oa3e KOTo-
poii cTana GopMUPOBATHCS BCSL CUCTEMA IIEHTPa-
JM30BAaHHOTO cOOpa OTXOMOB, CHCTEMa pa3Jielib-
HOTO cOOpa OCHOBHBIX KOMMEpPYECKUX (ppakiui,
CUCTeMa TPAHCIIOPTHPOBKH, CKJIAJAUPOBAHUS U
Meperpy3ku OTX0/0B, UX YUeTa U 3aXOPOHEHUSI.

OcCHOBHAA 4YaCTh.

B pesynbraTe MHBEHTapH3alMs TEPPUTO-
puil TpubaNTHICKUX CTpaH Ha MPEIMET JIeTallb-
HBIX U HEJICTAJIbHBIX CBAJIOK, B PE3yJIbTATE YETO
B JlarBuu, Hampumep, MOSBHIACH MPOTpamMma
«500». B xone uHBeHTapHu3auu ObUIO OOHAPY-
keHo 558 canok (cM. Pucynok 1), uTo cocTas-
JISIET HEBEPOSATHO BBHICOKOE YKCIIO JJISl CTPaHbI C
HaceseHueM Bcero B 2,66 (1990 rox) mmmmnona
yenoBeK. OOBSICHSIETCS Takoe OOJBIINOE YHCITY
CBAJIOK OYEHb MEJIKOM aIMUHUCTPATUBHOM Jie-
JeHun tepputopuu [2, ¢.29]. Tloatomy kaxmaoe
CaMOYIpPAaBJIEHUE HMEJI0 COOCTBEHHYIO CBAJIKY
U BbIBO3 OTXOJIOB B IpejesiaX TEPPUTOPUN KaxkK-
JIOTO CaMOYIIPaBJICHUSI OCYUIECTBIISJIO KOMMY-
HaJIbHOE MPEANPHUSATHE ITOT0 CAMOYTpaBJICHMUS,
YTO OIIYTHMMO COKpAaIIallo TPAaHCHOPTHBIE 3a-
TpaThl ¥ HE OBUTO HEOOXOAMMOCTH TUIATUTH CO-
CelHEMY CaMOYIIPaBJICHUIO 32 HCIIOJIb30BaHUE
ero cBaiku. IlomumMo AEUCTBYHOIIMX CBAJIOK,
ObUI0 emie oOHapyxkeHo U 160 cBalloK, KOTOpPbIE
Ha MOMEHT WHBEHTApH3allMM YK€ He HaXoJIu-
JIMCh B UCIIOJB30BaHuu [2, ¢.30].

38 YCTOMYMBO PA3BUTUE * YCTOMYMBOE PA3BUTUE * SUSTAINABLE DEVELOPMENT



fognHa VIl Bpoi 1/2017 * Year VIl

Volume 1/2017

lg. 1.4, RANKING OF TANTFITTS BY YEARTY DISFOSER WASTE ANOINT

Larn o 115

Pucynok. 1. Cpankm Ha TeppuUTOPHH
JlaTBmiickoii pecnny0muku Ha 1996 ron

[TapannensHO CO CTPOUTENHCTBOM CaHUTAPHBIX
MOJIUTOHOB M PEKYJIhTHUBAIIMEH CBaJOK BCTalla
3aJjaua BOBJICYCHHUSI BCET'O HACEIICHUS PECITYOITHK
B Iporiecc cOopa v COPTUPOBKU OTXO0I0B. BaxkHO
OTMETHTb, YTO BBIBO3 OTXOJIOB, B OTJIMYHH OT
BCEX OCTAJBHBIX KOMMYHAJBHBIX YCIYT TIpe/yia-
raeMbIX HacCeJICHWI0, OO0JajaeT IBYMsI OYCHb
BaXHBIMH O0coOeHHOCTsIMU. K BBIBO3y OTXOJI0B
HE TPUMEHHM TPOCTO TOAXOJI — MOIyJareib
yCIIyrH (KJIUEHT) - 00CITYKUBAIOIIEE MPEaIPHsi-
tue [3, c.98]. Bo-mepBbiX, KIHUEHT MOMUMO
TJIATHI 32 YCIYTY JOJDKEH eIle HeTIOCPEICTBEHHO
y4acTBOBATh B MPOIECCE MOATOTOBKH OTXOJIOB K
TPAHCIIOPTHPOBKE, T.€. K COPTUPOBKE OTXOJIOB
o ¢pakuusM. Bo-BTOPBIX, KIIMEHT HE3aBUCHMO
OT TOTO MMEET JIM OH JIOTOBOP C OOCIY>KHBAaIO-
UM TPEANPUITHEM WU HET, IJIATUT 3a BBIBO3
OTXOJIOB HJTH HET - MPOU3BOJUT OTXOJbI U OHH
BCE PaBHO MOMAAIOT B OKPYKAIOMIYIO CPEIy.

NuBeHTapu3anus TEPPUTOPUN SICHO TMOKa-
3ajia, YTO JAJeKO He BCE HACeJIeHHE BCEX Tpex
pecnyOJIMK BOBJICUEHO B CHCTEMY cOOpa OTXO-
10B. OCOOEHHO TUIOX0 00CTOSIIO J1e7I0 CO COOpOM
OTXOJIOB B CEJIbCKOW MECTHOCTHU U B TOPOJax — C
YaCTHBIMHU JIOMOXO3SHCTBAMH.

B xax10ii u3 pecmyoauK mosTamnHo paspada-
THIBAJIUCh TOCYAAPCTBEHHbIE M PETHOHAJIBHBIC
IUTaHBl Pa3BUTHA OTXOJHOTO Xo3siicTBa. B
HacTosIee BpeMs pazpadoransl miansl 10 2020
roaa [4, c.7]. [IpuoputeTsl pa3BUTHS OTXOIHOTO
XO03SICTBA B AEBSHOCTBIX I'OJ[aX U B JIBYXTHICSY-
HBIX MPOWJUTIOCTPUPOBAHBI HA PUCYHKE 2.

* Tog VIl Homep 1/2017
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Pucynok 2. Ilpuopurters! pa3BuTHS 0T-
XO0/IHOT0 X03s1#icTBa [5, ¢.312/10]

U ecnin Ha mepBOHAYAIBHOM ATarle MPUOpPUTE-
TOM OBLIIO CTPOMUTENHCTBO MOJIUTOHOB U 3aKPBI-
THE U PEKYJIbTUBALMS CBAJIOK, TO K 2008 roxy, c
npunsaTieM HoBoil aupekTuBsl EC 2008/98/EK
OCHOBHOHM 3a7ayeil CTAHOBUTCS OpraHU3AIMs
paznenbHOro cbopa orxomoB. Kpome storo EC
BBIJIBUHYJI OY€Hb aMOMIIMO3HBIE TUIAHBI 1O CO-
KPAIIEHUIO OTXOAOB MOCTYIMAIOUINX Ha 3aX0po-
HEHME U OYCHb BBICOKHE TPEOOBaHMS 10 BTOPHUY-
HOMY HCIIOJIb30BaHUIO MAaTEpUAJIOB U UX Tiepepa-
00TKe.

Ta0auna 2.
Heau Tupextus EC [5, 6]

JupexTuBa Hean

IlogroroButs k TO-
BTOPHOMY HCIIOJIB30-
BaHMIO ¥ iepepaboTKe
e Mmenee 50% (mo
Becy) Oymarm, Me-
TaJl1a, MIaCTMACChl U
CTeKIa, coJiepKa-
LIUXCS B OBITOBBIX OT-
X0/1aX

VYBEAUUYUTh  MOJIrO-
TOBKY K TOBTOPHOMY
UCIOJIb30BAHUIO, TIe-
pepaboTke u apyromy
TUIy  pereHepanum,
BKJIIOUasl €XKEHEBHOE
MOKPBITHE 10 MEHb-
meit mepe 70% ot
Macchl, UCIOJIB3YsI OT-
XO/IbI B KA4ecTBE 3a-
MEHBI JUISL JPYTHX Ma-
TEepUaIoB
YMeHbIIUTh  00BeEM
3aXOpaHHUEBBIX  OUO-
pasyiaraeMbIx OTXO/I0B
no 35% ot oObema
1995 rona

Cpok
JlexaOpb
2019

2008/98/EK
bazoas nu-
pPEKTHBA 1O
0TX0JaM

Jexabpn
2019

Uronp
2020

1999/31/EC
JupexTuBa
110 32X0PO-
HEHMIO OT-
X0[10B

YCTOWYMBO PASBUTUE * YCTOMYUBOE PASBUTUE * SUSTAINABLE DEVELOPMENT 39



fognHa VIl Bpoi 1/2017 * Year VIl

Crano o4eBUAHO, YTO TOJIBKO AaIMHUHHCTPATHB-
HBIMU METOJaMHU U MPOCBEIIEHUEM HACEJICHHS
ATUX LN T0CTUYb HEBO3MOKHO. [lotomy s
JOCTHKECHHSI TIOCTaBJICHHBIX 11e1ei He00X0IMMO
Obu10  A(D(PEKTUBHO HCIONH30BATh BECh KOM-
TJIEKCa Mep, BKJIIOYasi U (PMHAHCOBYIO 3aHTEpe-
COBaHHOCTh HACEJICHHUs Ha BCEX 3TaNax <CKU3-
HEHHOTO ITUKJIa» OTXOJI0B — OT 00pa30oBaHUs UX
y JKUTENEH B IOMOBIIAJICHUSIX 0 (PUHUIITHOTO HX
3axoponenus [7, ¢.70]. OCHOBHbIM 3KOHOMHYE-
CKMM IIOKa3aTeJleM, KOTOPbIH OTHOCUTCS KO
BCEMY HACEJICHUIO, K KaXJOW CeMbE - ABIISICTCS
miara 3a BbIBO3 OBITOBBIX OTXOJOB. 3a MOCHE-
Hue 20 net B cTpanax [Ipubantuku ObLIH OIIPO-
O0OBaHbI pa3IMYHbIE METOJbI pacyéra IUIaThl 3a
BBIBO3 OTXOJIOB OT uTeneu. Pacder muiartel 3a
BBIBO3 OTXOJOB, PACCUUTAHHBIA IMPOMOPIHO-
HaJIbHO KOJIMYECTBY KBapTUpP B MHOTOKBapTHUp-
HBIX JIOMax WM MPOMNOPLUHUOHAIBHO TJIOIIAIN
KBapTUPbl WU TMPONOPLHUOHAIBHO KOJUYECTBY
(dakTUYeCKH MPOKUBAIOIIUX >KUTENEH B KBap-
THpE WIM KOJMYECTBY 3aJ€KIapUPOBAHHBIX B
KBapTUPE JKUTENEH - aOCONIOTHO HE CTUMYIH-
pYET HaceJIeHHE K COKPAIEHUIO KOJIMYECTBA OT-
xonoB. Takxe He CTUMyIUpYeT HaceleHUe
YMEHBIIATh KOJIUYECTBO OTXOJOB U 3aHUMAThCS
WX COpPTUPOBKOM - IJlaTa 3a BBIBO3 OTXOJOB
YKECTKO MPUBS3aHHAs K T0JIOBOMY HAJIOT'y Ha He-
NBUKUMOCTh. DOpMBI MOJICUETA KOJTUYECTBA OT-
XOJIOB OT KUTEJIEH, OT JOMOXO03SMCTB, 1 JaXKe OT
HEOOJBIINX CAaMOYIIPABICHUN MOCTOSIHHO MEHSI-
JIUCh, HO CIIEYET OTMETHUTh, YTO U JO CETrO Bpe-
MEHH CYIIECTBYIOT COBEPILIEHHO Pa3HbIE METOIbI
MoJicYeTa 3TOM IJIaThl, MPAKTUYECKH HE CBsI3aH-
HbIE HU C KOJIMYECTBOM, HH C KaUeCTBOM 00pazy-
fomuxcs oTxonoB. Ilocmegunii MeTo, HaXOds-
it B crpanax EC Bce Goubiiee pacpocTpaHe-
HUe, 3TO Tak HaszbiBaeMmbld MeToa PAYT (Pay-
As-You-Throw). MeTtos, mo3BOJISIOMINANA YIUTHI-
BaTh (PaKTUUYECKH 0OPA3YIONIUECS OTXObI, KaK B
00BEMHBIX, TaK U B BECOBBIX MoKazaTensx. [Ipu-
BeJIEM JaHHbIE, KaK I1aTa 3a BEIBO3 OTXOJIOB pas-
JIM4aeTcsl B pa3HbIX crpaHax EBpormeiickoro co-
103a:

e (uKCHUpOBaHHAs r0OJIOBAs IJIaTa 32 BEIBO3
HECOPTHPOBAHHBIX OTXOJOB CEMBbH CO-
craBigeT oT €40 B McmaHuu U DOXOIUT
1o €2415 B 'epmanuu;

40
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iata 3a npuoOpereHue 00sS3aTeNbHBIX
MEIIKOB JIJISl OTXOJIOB, I/I€ HE MPUMEHSI-
€TCsl KOHTEWHEepHAas CuCTeMa BhIBO3a, CO-
crapyisieT oT €0.65 3a 17 AUTpOBBIA Me-
mok B Mcnanuu no €5.50 3a 70 nutpo-
BbI MetIok B ['epmanun, 1.€. ot €0.03/kr
B Hcnanuu o €0.07/xr B ['epmanuu;
miata 3a OJHOPAa30BOE OIMOPOKHEHHE
140 n1uTpOBOro KOHTEWHEPA, AJIsl CpaBHE-
Hus Bo @pannun cocrasiset €0.50, a B
Ounngaauu o €4.20;

1aTa 3a KWiIorpaMM OTXOJIOB, TPHUHIMA-
eMbIX 110 Becy, coctaBisger €0.17 B Cro-
BakuH, a B IlIBemum moxoxaut mo €0.36
[8, 9].

Takum oOpa3om, CyIIeCTBYET IOBOJIBHO
00JIbIII0E KOJTUYECTBO METOJOB ONpese-
JIEHUS I1aThl 32 BLIBO3 O0TX0N0B. B Jlat-
BuH, JInTBE M DCTOHNH, B OCHOBHOM TIPH-
MEHSIIOTCS CIEIYIOIINE METO/Ibl pacuera
OILIATHI 32 BBIBO3 HECOPTHPOBAHHBIX OT-
x0110B (cM. Tabmuy 3):

iata 3a paKkTHYECKH COOpaHHbBIN 00beM
0TXOJI0B - €/M°;

miaTa ¢ yaeroM Kodd@uimeHTa HaKoOI-
JICHUS] OTXOJIOB HA OJIHOTO KHUTENS B TOA
- R * N — rme N KOIM4eCTBO YEIIOBEK B
KBapTHUDE;

[Inata KOHKPETHOM CyMMBI C Yy4€TOM
TIOIIAIH HOMeIeHus €/M? — B OCHOBHOM
NpUMEHsIeTCS U1 TpeanpusTuii olrie-
CTBEHHOT'O TTUTAHWSI, IIKOJ, OM3HEeC-TICH-
TPOB, U T.[I.;

IiaTa KOHKPETHOW CYMMBI C OIHOU
KOWKH - WHOTJA MPUMEHSETCS ISl pac-
yeTa IjaThl B OOJIbHUIIAX, CAHATOPUSX,
KEMITMHTaX U TOCTHHHIIAX;

door handle —,,aBepHast pyuka” eauHBIIH
TapuQ Ha KBapTUPY, BHE 3aBUCUMOCTH OT
TUTONIAIA KBAPTUPBI U KOJIUYECTBA IPO-
JKUBAIOIINX KUTEIICH;
KOMOMHHpPOBaHHAs OIIaTa, COCTOSINAs
13 MOCTOSIHHOM U MEPEMEHHOM COCTABJIA-
rorieit [18];

(dbuKCUpOBaHHAs IUIaTa, J0OaBICHHAS K
rOJIOBOMY HAJIOTy Ha HEJBUKUMOCTb;
pa3IUYHBIE BApUAHTHI COYCTAHUS BBIIIIE-
YIOMSHYTBIX METOAOB [7, ¢.70].
AHanu3 BBINIECKA3aHHOTO TIOKAa3bIBACT,

yro B EC cymiecTByeT, 60J1b1110€ KOTUYECTBO
METO/IOB pacueTa IUIaThl 3a cOOp OTXOI0B U
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He pa3paboTaHO €IMHOTO MOJX0Aa K PacyeTy
3TOT0 OCHOBHOI'O 3KOHOMMYECKOTO IMOKa3a-
tend.  bormee Toro, gaxke B paMKax OJHOM
CTpPaHbl B Pa3IUYHBIX CaMOYIPABICHUIX
MPUMEHSIOTCA Pa3HbIE METOAUKH ITOACYETA,
YTO IPOMJUTIOCTPUPOBAHO B Tabmuie 3.

Tab6amnna 3
Crpana Meron pacuéra | Tapud
EE MHoroksapTup-
I AOM €0.038 M2
Jlomoxo3siicTBO €60 - €70/ron
(€5- €6 /B mecs)
LV MHOTOKBAPTHP- | £ g5 | 74/ ya ve-
HBIHA I0M
JIOBEKa
Jlomoxo3siictBo | €3.13— 14.80 / m®
Mycopubie
meruku (1o mpe- | €3.30
JIo1uIaTe)
LT MHoroksapTup-
HBIH JOM €0.05-1.01/ m?
JomoxossitctBo | €5-15/ B Mecsn

[Ipoanann3upoBaB pa3INMYHbIE CUCTEMBI
OnpeJeeHus IIaThl 3a BBIBO3 OTXOJOB B pas-
JUYHBIX CaMOYIIPAaBJICHUSX BCEX TpeX pecmyo-
JIMK, aBTOPBI MPUIIIM K BBIBOAY, YTO MPU HAIIU-
YHH CUCTEMBI Pa3esIbHOr0 cOOpa, KOraa )KUTEIN
MOTYT OECIUIATHO BBHIOPACHIBATH OTCOPTUPOBAH-
HbIE OTXO/JIbl, a MJIATUTh TOJBKO 32 (PaKTUUECKH
IIPOU3BEAEHHBIE CMELIaHHBIE OTXO/bI, 3TO SBJIS-
€TCsl OYEHb XOpOIIEeW MOTHUBAaLMEH K COKpalie-
HUIO KOJINYECTBA OTXO/I0B, IOCTYNAIOLIUX Ha ca-
HUTapHbIE TOJUTOHBL. Bce cucremsl pacuera
IJIaThl 32 BBIBO3 OTXOJOB HE IPUBSI3aHHBIE K
(aKTHUYECKOMY KOJMYECTBY OTXOJIOB OT KHTE-
JIe, CHIKAIOT aKTHUBHOCTb HacesieHus. Jlis
Hayajia MO>KHO IPUHUMATh OTXOJIbI OT XKUTENeH
1o 00bEMY, 4TO, KaK MPaBUIIO, CETOTHS U TIPOUC-
XOJIUT B 4acTHOM cekTtope. IIpuem oTrxonoB oT
KUTeNeH o 00beMy, a cllada UX Ha MOJIMTOHBI
10 BECY UMEET CEPbE3HBIN HEJTOCTATOK, TaK KaK
COOTHOILIIEHHE 00BbeMa K BECY BapbUPYETCS B
OYEHb IIMPOKOM JHMaIa30HE, UMEET CE30HHBII
XapakTep, OUYEHb 3aBUCHUT OT COCTAaBA OTXOJ0B U
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BCET/a BBI3BIBAET CHOPBI O JOCTOBEPHOCTH pac-
yeroB. HO Tak kak Bce NEMCTBYIOLIME CaHUTAP-
HbI€ MTOJIMTOHBI TTPUHUMAIOT OTXOJbI TOJBKO IO
BECy, TO CaMOW CIIpaBeIJIUBOI cucTeMoil cOopa
OTXOJIOB, ObLTa OBI CCTEMa MpUeMa OTXOJIOB OT
JKUTEJIEH TaK)Ke 10 BECY, UTO B HACTOSAILIEE BPEMsI
TEXHUYECKH BIOJHE PEAIBHO.

CnenyommMu OYeHb BaXKHBIMH SKOHOMHYE-
CKUMHU  TIOKa3aTelsiMU, CTHUMYJIHPYIOIIUM HE
TOJIKO JKHUTENEeH, HO U MPEeNNpHUsATHs, 3aHITbIe
BBIBO30M OTXO/IOB M X COPTHPOBKOMH, SBIISIOTCS
BCE BO3pacTarolue Tapud Ha 3aXOpPOHEHHE OT-
xonoB (Gate fee) w HajOr Ha MPUPOJHBIE pe-
cypcesl (Landfill tax) [10]. Kak u murara 3a BeIBO3
OTXOJIOB OT HaceseHus, Tapu(bl Ha 3aXOpPOHEHHE
OTJIMYAIOTCSI HE TOJBKO OT CTPaHbI K CTpaHe, HO
U BHYTPU CTPaHbI, YTO YACTUYHO OOBACHSCTCS
pa3HbIMU SKOHOMUYECKUMH YCIOBHSIMU HX KC-
rutyatanuy. Taxke BaKHO UMEIOTCS JIM B CTpaHe
IbTEPHATUBHBIE METO/IbI YTHIIU3AIUN OTXO0/I0B.
OTO HaJIWYMe MYCOPOCKUTAIOUIMX 3aBOJOB,
NPEANPUATUI MEXaHUKO-OMOIOTUYeCKOM
OYUCTKH OTXOJIOB, COPTUPOBOYHBIC CTAHIIUU U
OPEANPUATHS 110 KOMIIOCTHUPOBAHUIO OHMOJIOTH-
YECKUX OTXOIOB.

Tabéauua 4
IIpumep nJIaThbl HA 3aXOPOHEHHUE
B HOBBIX cTpanax EC
s E |5 e 5T ¢
< § % £ 5 5 g : B
T om 5z g = s B =
Exa| 2 2% SRR
Feg|28g S8 8::id
BG
(2004) 3 3
CYy - 56 56
Cz
(1992) 20 12- 20 36
EE (1990) | 12 50 62
HU - 35 35
LV (1991) 10 18 -28 35
LT (2012) 22 15-17.50 38.25
MT - 20 20
RO - 2.80-4.60 3.70
SK - 0.33-13.28 | 6.80
Sl (2001) 11 36 - 157 116.50
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Pucynok 5. 3aTpaTbl Ha 3aXOpOHeHHE 0TXO0-
noB B ctrpanax EC

AHamu3upys Tapu(HYIO TOJIHTUKY B HOBBIX
ctpana EC (3a wuckmoueHuem CrnoBeHUH U
[Tonbimn), cymMMapHbI€ 3aTpaThl Ha 3aXOPOHEHUE
cocTaBisitoT OT 2% 110 40% OT 3aTpat Ha 3ax0po-
HeHue, Hanpumep, B [lIBenuu (€155.5) [11].

B cootBerctBun ¢ otuerom EBpomeiickoit Ko-
MHUCCUH, YpOBEHb Hajora Ha IMPUPOIHBIE pe-
CYPCBI B BOIIPOCE 3aXOPOHEHHsI OBITOBBIX OTXO-
JI0B KOJIeOJIeTCS B OYEHb IIMPOKOM JHAara3oHe, a
B HEKOTOPBIX cTpaHax EC BooO1ie He B3uMaeTcsl.
Cpenu ctpaH, rjie IpuMeHseTCs HaIOTr000I0Ke-
HUE NIPU 3aXOPOHEHUH, BEJIMYMHA HAJIOTa OYEHb
pasHas U cocTaBisieT OoT €3 3a TOHHY OTXO/I0B B
bonrapuu no €107.49 3a ToHHy orxon0B B Hu-
aepnaHaax. A oOuue 3aTpaThl HA 3aXOPOHEHUE
OTXOJIOB Ha CaHHUTapHbIX noinuroHax B EC, ko-
nebnetrcs ot €0.33 3a Tonny B CiloBakuu 10
€155.50 3a tonny B llIBeruu [11]. B Tabmure 5
U Ha pUCYHKeE 4, BUJHO, YTO BO MHOTHX CTpaHax
710 CUX TIOp B3UMAIOT CPAaBHUTEILHO HEOOIIBIIYIO
1aty 3a 3axopoHenue. Huszkue tapugsl Ha 3a-
XOPOHEHHE HE CTUMYJIMPYIOT HU HACEIeHue, HU
HNPENpUATHS, 3aHATbIE COOPOM U COPTUPOBKOM
OTXOJIOB, MHHUMHU3UPOBaTh KOJHYECTBO OTXO-
JI0B IIOCTYMAIOUIMX HA (PMHUIIHOE 3aXOPOHEHHUE.
IlepcnexTnBa yBenuueHus: TapuoB Ha 3aX0po-
HEeHHe B cTpaHax banTuu noka3aHa Ha pUCYHKe
6. B Octonuu 3a 10 ner Tapud Ha 3axopoHEHHE
yxxe yBennuuics Ha 500%, 4yTo Mo3BoaMIIO TO-
YTH TOJIOBUHY OTXOJIOB HAIPaBUTh Ha MYCOpO-
ckurapomue npeanpusatus. OTHAKO HYXHO
UMEThH B BUJLY, UTO PE3KOE MOBBIIICHUE IJIATHI 32
3aXOpPOHEHHE OTXOJI0OB MOXKET HPUBECTH K 00-
patHomy 3¢ dekry. HeobocHOBaHHO pe3koe mo-
BBIIIEHUE IJIaThl HA 3aXOPOHEHHUE OTXOAO0B MO-

* Tog VIl Homep 1/2017

KeT MPUBECTU K 00Pa30BaHUIO HECAHKIIMOHUPO-
BaHHBIX CBAJIOK U 3aCOPEHUIO JIECOB U BOJOEMOB.
OT10 03HauaeT, 4yTo cTpaHbl EC 10MkHBI B KOM-
IUIEKCE TIOAXOAUTh K BHEIPEHHUIO IIPOIPECCHUB-
HBIX CTAaBOK ILIaThl 3@ 3aXOPOHEHUE HapsAy C ce-
pbe3HOM pabOTOH 10 BOBJICUEHHUIO BCETO HACEIE-
HUS B IIPOLECC pa3JeNbHOro cOopa OTXOMOB,
npeoTBpalieHne 00pa3oBaHUsl OTXOA0B M IIO-
BTOPHOT'O HCII0JIb30BAHUS BCEX BUAOB MaTepua-
J0B. OJTO Tak HaspiBaemas crparerus 3R —
(Reduce, Reuse and Recycle). Ha pucynke 2
HarJIsaHO BMJIHO, KaK 3a IOCJIEIHHE JBAALATh
J€T U3MEHWIIUCh MPUOPUTETHI B OTXOJHOM XO-
3siictBe. [IpenoTBpariienne oOpa3oBaHMs OTXO-
JI0B, TIOBTOPHOE HCIOJb30BAaHUE MATEPHAIIOB U
uX nepepaboTKa CTaHOBSTCS INIABHBIMU HaIlpas-
JICHUSIMH Ha Oyvkaiiiiee Bpemsl.

Waste disposal tariff tendency
80
. [ithuania
60 planned
40 I Lithuania
current
20
I | atvia
0
2016 2017 2018 2019 2020

Pucynok 6. Tenaennusi pocra tapugos B
crpanax baarum.

[TosTromMy yuuTBIBasg, 4YTO B CTPYKType
OBITOBBIX OTXO/OB YINAKOBOYHbIE MaTepUajbl U
Tapa coctaBisiioT 10 40% oT Bcero oObema
OTXOJIOB, OYECHb BaXHBIM H 3(PPEKTUBHBIM
ABIISIETCS M3bATHE W3 OOl Macchl OTXOJOB
MHOTOOOOPOTHOM Tapbl U YUCTHIX YITAKOBOUHBIX
MaTepuaioB, HE  3aCOPEHHBIX  JIPYTHMMHU
orxonamu [12, ¢.27]. B pamkax crparerun 3R
pa3BHUBaeTcs u JETO3UTHAs cucTeMa.
Jleno3uTHas cuctemMa cOopa MHOTOOOOPOTHOM
Tapbl HA CETOHSALIHUMN JIEHb BHEAPEHA B JCCATH
cTtpaHax EBpomneiickoro cor3a. bomnee 130
MUWLIMOHOB xuteneil EC ycnemnHo nonb3yrorcs
3TOI CUCTEMOM.

B JlarBuu, JIluTtBe M DCTOHMHU NEIO3UTHAS
CHCTEMa BBOJWJIACh OYEHb IO-pasHOMY. B
DOCTOHUU TIEPBBIC MIArd OBUTH CHEJIaHBI yXKE B
1996 rony, korma ObUT TPHUHAT HAJIOT Ha
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ynakoBky. CHayalla OH pacHpoCTpaHsICs Ha
MMaKeTHI OT anKoroiis, ¢ 1998 wHanor ObUT BBeICH
Ha 0e3aIKorobpHbIe HamuTKY, ¢ 2005 roma Haor
ObUT BBEJCH HAa BCIO TOPTrOBYIO YIIAKOBKY, a K
2009 roxy Ha Bce BUIBI Tapbl. JTO MOCIYKHUJIIO
XOpOIIUM CTHUMYJIOM TUTST CO3/IaHUSA
O6ecnpuOBUIBPHON OpraHu3aluyd OTBETCTBEHHOM
32 OpraHM3aldI0 JETMO3UTHOW CHCTEMBI B
pecniyosnuke (EDS — Estonian Deposit System).
Jlero3uTHas cHUCTEMa TIO3BOJIIET coOparh OT
80% 1o 98%  MarepuanoB, NOCTYMNAIOIIKUX Ha
PBIHOK, B TO BpeMs KaK CHCTEMa pa3elIbHOTO
cbopa oTx010B N03BOJIAET cobpaTh auiib 40% -
60% maTtepuasioB. B HacTosIIee Bpems cucrema
pacripocTpaHsieTcsl Ha IUIAaCTUKOBbIE OYTBUIKU
19T (PET bottles), metanmnmuueckue 6anku (Al
and Fe cans) u crexisiabie 0yThutku (Glass), kak
0JIHOPa30BOTO TaK U MHOT'OpPa30BOT0
WCIOJIb30BaHUA. 3aJoroBasl CTOMMOTh Ha BCe
BUJBI Taphl M pa3Mmepa, MpUHATas B DCTOHUH,
coctraBimsier 0.10 eBpo. COop ocymiecTBiseTCs
KaKk Ipu pydyHOM cOope, Tak M MpU MOMOLIA
aBTomatoB RVM (reverse vending mashine). 1
ecmu B 2006 romy 80% Tapel coOupanoch
BpyuHyto, T0 B 2016 roay toibko 6% Tapbl
cobupanoch BpydHyr. Heo0XoammMo OTMETHUTh,
yro B 2016 roxy Obuto cobGpano 88% IIOT
OyTBUIOK, TIpH  3aKOHOM  YCTaHOBICHHOM
MuHHUMYME B 85%, 74% Mmetamnmnueckux OaHOK,
IIPY 3aKOHOM YCTaHOBJIEHHOM MUHUMYMeE 50% u
OJIHOPa30BOM CTEKJISIHOM mocynbl 87% mpu
3aKOHOM YCTaHOBJIEHHOM MuHuUMyMe 85% [13].
WNuave ob6ctout neno B JlatBuu. U ecnu nepBbie
AJIEMEHTHI JETO3UTHON CHUCTEMBbI MOSBUIUCH B
JlaTBUM OJTHOBPEMEHHO C OcTOHHUEH,
Neno3UTHas cucteMa B JlaTBUM He mosyduia
TakOro  pacmpoCTpaHEHHUs U SBISAETCA
noOpoBoJIbHOW. B HacTosimee BpeMsi TOJIBKO
CTEKJISIHbIE OYTHUIKU U3 MO/ MMBAa TPUHUMAIOTCS
B py4HOM pexume. VX 3amoroBasi cTOMMOTH
cocrapmger 0.05 eBpo. Ortwactu  3TO
oOBsicHsIeTCs TeM, uTO B JIaTBUM OYEHb aKTUBHO
CTaJla pa3BUBAThCs CUCTEMa pa3/ieibHOro coopa
OTXOJOB W OYE€Hb OOJILIINE WHBECTULIMH OBLIA
ClIeJIaHbl B OpraHU3alHio 3Toi cuctembl. Kpome
3TOTO OMIyIIAeTcst JO0OOM TOProBBIX CETed M
CYIEepMapKeToB, HE 3aUHTEPECOBAHHBIX B
BBIJICTICHUH JIOTIOJIHUTENBHBIX TIOMEIICHUH |
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opraHusanuu npuema npuema Tapbl. [loka
TUPEKTUBHBIC TMOKa3aTenn cOopa BTOPUYHBIX
MaTepuaioB ObLTH HE OONBIIMMH WU CHUCTEMaA
CIpaBIsiach, OCTPOH  HEOOXOIUMOCTH B
Pa3BUTHH JICTIO3UTHOW CHCTEMBI HE OBLIO.
OnHako aBTOpHI CUMTAIOT, YTO B MEPCHEKTHBE
JlatBuM Bce paBHO mpuaercs Ooiee aKTUBHO
pa3BUBATh CUCTEMY JIETIO3UTA JJIsl BBINOJIHEHUS
nupekMHUBHBIX nokaszateneit EC. Uro kacaercs
JIuTBBI, TO OHa MO3XE BCEX MOAKIIOYUIACH K
CHUCTEME ,,0TBETCTBEHHOCTU TPOU3BOJUTENS .
OOs3aTenpHasl ~ cucreMa  Jeno3uTa  Oana
3aKOHOJATEIbHO MpHUHATA TOJBKO B (heBpaie
2016 roma. EMKOCh JIUTOBCKOrO  pbIHKA
cocraBmsier: OyTtbuiok PET — 400 muH. mTyk
(12000 Tonn), CAN - 240 mun. mTyk (4000
toHH) 1 Glass — 40 muH. mtyk (10000 TOHH) B
TOJI. Tonmpko mpsIMBIE HMHBECTULMU B
OpraHU3aIHIo JEMTO3UTHOMN CHUCTEMBI
coctaBisaoT 30 MWUIMOHOB €BpPO, HE CUMTAas
3aTpaM, KOTOpble HEOOXOIMMO MPOU3BECTH B
po3HuuyHON ToproBoil cetu [14, 15]. ABTOpHI
CUMTAIOT, YTO HECMOTpPS Ha OOJBIINE Pa30BbIC
UHBECTULIUH, 3P PEKT OT BHEAPEHHS ICTTO3UTHOM
CUCTEMbl B COYETAaHHMM C CYIIECTBYIOIIEH
CUCTEeMOH pa3JiebHOro cOopa OTXOJOB JacT
MaKCUMaJIbHBIN (P PEKT U O3BOIUT BIOIHUTD
nupektuBHble nokaszarenu EC. OueHb BaXKHBIM
MOJIOKUTEIBHBIM  (PAKTOPOM TPHU BHEIAPCHHUH
JIETIO3UTHOM CHCTEMBI SIBISIETCS MaTepHallbHast
3aMHTEPECOBAHHOCTh HACEJICHUS B €€ PAa3BUTHUHU.
B crpanax EC 3amoroBas cTOMMOCTh Ha
pasnUYHBIE  BUABI Tapbl  Koiebiercs  OT
€0.07eBpo no €0.40 eBpo, a B ['epmanum Ha Bce
BBl Tapsl OT 0.1 nmutpa 1o 3.0 TUTPOB eauHas
3ayoroBas 1ieHa B pazmepe €0.25 eBpo [16, c. 4].
DTO XOpOIHMKA CTHUMYJ, 4YTOOBI HE 3acOpAThH
OKPY’KaIOIIYIO CPENy.

Ananusupys nanaslie EBpocraTa 3a 2014 rox no
cTpaHaM banTum BUIOHO, YTO MpU pPABHBIX
CTapTOBBIX MO3UIMIX KaXKAas M3 PecIyOmK
IOLUIa CBOMM IyTeM. OCTOHHMS BbIOpaia
TEXHOJIOTHIO COKMTaHUS OTXOJOB U IepBas
HanOoJiee KOMIUIEKCHO BHEIpUiA JEMO3UTHYIO
CHCTEMY. IIOCTPOMJIA  MEXAHHUKO-
OuooTHYecKre NPOM3BOJACTBA U JIMAMPYET B
nporecce KOMIIOCTHUPOBAHMS.

COCPEOTOUMIIACh Ha  pa3feiIbHOM

JIutBa

JlarBus
coope
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OTXOOB W HUX COPTHpPOBKe. B narBum He
CYHIECTBYET HH OJHOIO MYCOPOCKHUIAIOILErO
npeanpustiuss. Ho vu JlarBum, Hu JlutBe HeE
yAaJI0Ch CHU3UTh % OTXO0JI0B, IOCTYMAIOIINX Ha
3aXOPOHEHHE, KAK 3TO YAAIOCh DCTOHUMU.

Ho ecnmu cpaBHMBaTH ypOBEHb DPa3BHUTH
OTXOJIHOT'O X034iicTBa B banTuiickux crpanax, ¢
TaKUMHU cTpaHamu Kak ['epmanusa, [lanus u
benbrus (Tabmuma 5), TO 04eBUAHO, YTO TEpes
BCEMH TpeMs CTpaHamMu bantum  cTOST
cepbe3Hble 3a7auu 1o goseneHuo k 2030 rogy
3aXOpPOHEHHS OTXOJIOB Ha IMOJUTOHAX HE Oojee
10% u He MeHee 60% OTXODOB HCIOIB30BATH
BTOPHUYHO.

Taoauua 5.

OcHOBHBIE NOKA3aTeJH 00X03AHCTBOBaHMS

0TX0/10B B Hek0oTOpbIX cTpanax EC (2014 rox)
[17]

Q
=
=
2
Komnue- 2 S )
=) © g =
CTBO OTXO- g 2 3 g
0B Ha | 3 ‘E g1 ¢
KHTEI, % > S| 2
KT B TOJI el © = ~
357 2% 24% | 4%
LV
425 60% | 9% | 21% | 10%
LT
303 8% | 56% | 31% | 5%
EE
416 74% | 2% | 23% | 2%
BG
467 28% | 27% | 29% | 16%
EU-27
617 0% | 33% | 49% | 18%
DE
789 1% | 54% | 27% | 18%
DK
417 1% | 44% | 34% | 21%
BE
BeiBoabl. B pabore mpoaHaIM3UpOBaHbI

HKOHOMHYECKUE MHCTPYMEHTHI IPUMEHSIEMbIC B
OTXOJIHOM XO3SIiICTBE, KOTOpBIE HANpaBJIEHbl HA
CTUMYJIUPOBAHHE Pa3ICIbHOTO cOOpa OTXOAOB U
uX Mocienyouyo nepepadorky. ['naBHas ueib
— MaKCUMAaJIbHO COKPATHTh KOJMYECTBO OTXO/I0B
IocTynaroumx Ha 3axopoHeHue. Eciu B 1996
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rofly, Hd MOMEHT MHBEHTapHU3allud Ha 3aX0po-
HEHUE BO BCEX TpEX CTpaHax mnocrynaio 95-
100% oTtxomnoB, To k 2015 rony B JlarBuu nocry-
IIWJIO HA CAHUTApHbIE MOJIUTOHBI 72% OTXO0J0B,
B JInutBe - 60% 0TX0710B, a B ICTOHHU Bcero 8%
OTXOJIOB.

3a mocnegHue TOAbl B OCTOHUM YHAJIOCh
MaKCUMaJIbHO YMEHBIIUTh KOJINYECTBO OTXO/I0B,
MOCTYMAOIIMX HAa 3aXOPOHEHHE 3a CYET
nepepacrnpeneneHuss  MOTOKAa  OTXOAOB  C
3aXOpOHEHMsI Ha cxkuranue. Kpome storo Ha
TOCYJapCTBEHHOM YPOBHE, 04€Hb 3((PEKTHUBHO,
cTaja JEeWCTBOBAaTh JEMO3UTHAs CUCTEMa JUIs
TpeX THUIIOB yIMakKoBOYHOW Tapbl. B JlatBum, 3a
3TO  BpeMs, YAAIOCh CO34aTb  CUCTEMY
pa3zaenHoro cbopa OTXO0B C MX MOCIEAYIOIEeH
COPTHPOBKOM U MOJATOTOBKOH K mepepadboTke. A
B JIUTBE MOCTPOUTH NPENNPHUATUS MEXaHUKO-
Oouonornyeckoii  0OpaboTku  OuomMaccel |
KomroctupoBanusi. Kpome storo, B JIutse ObL1
OymeH B  O3KCIUIyaTallUIl0  COBPEMEHHBIM
MyCOpOCKHTaroIui 3aBo, a B 2016 romy Oblia
OpraHM30BaHa W Haudana pabdoTaTh JETO3UTHAS
cucTeMa JUisl YTaKOBOYHOM Taphbl.

B nannoit pabote nmpoaHanu3upoBaHa TapudHas

MOJIUTUKA KaXI0W U3 banTuiickux cTpaH 1o Bbl-
BO3y OTXOJIOB U MOAPOOHO PAacCCMOTPEHBI Me-
TOJBI pacyeTa IJIaThl KUTEJIeH 3a BHIBO3 OBITO-
BbIX 0TX0J0B. ChenaH BBIBOJA, 4TO HaumboJjee
CIpPaBEIIMBOM  MOJIENBIO OIUIAThl >KUTEISIMU
YCIIyru 1mo BbIBO3Y OTXOJOB, ABJIACTCA INPUCM U
orJiaTa Mponu3BCACHHBIX OTXOI0B OT JKUTEJIEH 110
ux akTHIecKoMy 00beMy, a JIYYIIIe 110 BeCy.

Tapudbl Ha 3aXOpOHEHHE M CKUTAHUE OTXOOB
U BeJIMYMHA HAJOra Ha MPUPOJIHBIC PECYPCHI
JIOJDKHBI MAKCHUMAJIbHO CTUMYJIUPOBATh Hacese-
HHUE W TPEANPUATHS, 3aHATHIC COOPOM OTXO/IOB,
OTCOPTUPOBBIBATh Kak MUHMMYM OyMary u Kap-
TOH, BCE BU/IBI IJIACTMACC, CTEKJIO, METAJLT H ITH-
IIEBbIC OTXO/bI. Pe3koe yBennueHue tapuda Ha
3aXOpOHEHHE W HAJIOTa Ha MPUPOIHBIC PECYPCHI
IPHUBOJIAT K 0OpaTHOMY 3 DeKTy.

BHenpeHnne neno3uTHONW CHUCTEMBI Ha YIIaKO-
BOYHYIO Tapy M03BOJIsieM cooupath 10 90% 3tux
MaTepuanoB, M SKOHOMHYECKUA CTHMYIHPYET
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HaceJeHUEe y4JyacTBOBAaTh B IIpOLIECCE MPENOT-
BpalIeHus MONaJaHusi 0TXOJ0B B OKPYKAIOIIYIO
cpeny. ABTOpBI yBepeHbl, 4To U JlarBum mnpu-
JeTcs B OyyIeM MepeTu OT JOOPOBOIBHOM CH-
CTEMBI IIpHeMa CTeKJITHHON Tapbl Ha 00s3aTeNb-
HYIO JEMO3UTHYI0 CUCTEMY M IIJJACTMACCOBOM
Tapbl U METAIITNYECKOIA.

AHanM3upysl pa3iuuusi B CTPATETUU Pa3BUTHS
OTXOJIHOTO  XO3fMCTBAa KaXJ0ll W3  Tpex
bantuiickux pecnyOauK W JOCTUTHYTHIE MMH
MOKa3aTeNM, BBISBICHBI MyTH COBEPIIEHCTBOBA-
HUS JaJbHEUIECH NESITEIbHOCTU MPEINpPUITHI
OTXOJIHOTO XO3SIMCTBA, YTO ITO3BOJIUT MEPEHU-
MaTh HauOoJiee yMayHBI OMBIT COCENEH IS
JAJbHEUIIETO BHEAPECHUS.

Conclusions. The research covers economic in-
struments, applied within waste management,
which are targeted on development of sorted
waste collection and it’s further recycling or re-
covery. Main target — to limit as much as possible
the waste stream entering landfilling stage. If in
1996, all three Baltic state countries landfilled
95%-100% of generated waste, then in 2015 Lat-
via landfilled 72%, Lithuania- 60% and Estonia
— only 8% of municipal waste generated. During
past years, Estonia managed to maximally de-
crease landfilled waste volume by shifting from
landfilling to incineration. Besides, the country
has developed on a state level deposit-refund sys-
tem for three types of packaging. During the
same time Latvia has developed sorted waste col-
lection system for the inhabitants with further in-
dustrial sorting and preparation for re-use and re-
cycling. Lithuania developed mechanical-biolog-
ical treatment plants and composting tunnels.

Jlutepatypa:

Volume 1/2017

* Tog VIl Homep 1/2017

Moreover, a incineration facility has been con-
structed and set into operation and in 2016 Lith-
uania launched deposit-refund system for pack-

aging.

The research provides analysis of tariff policy of
each of the Baltic states and waste collection fee
from the inhabitants has been assessed. A con-
clusion has been drawn that most fair waste col-
lection fee model for inhabitants for waste man-
agement services is based on de facto volume of
waste, in optimal scenario by weight.

Waste disposal and incineration tariffs and
amount of tax for natural resources have to stim-
ulate the inhabitants and waste management
companies for sorting at least paper, cardboard,
all types of plastics, glass, metals and kitchen
waste. It has to be noted that sharp increase of
disposal tariff and tax rate lead to a contrary
effect.

Implementation of deposit refund system allows
collection of 90% of packaging materials and has
economic stimulus for the inhabitants to engage
in the process of prevention of littering in the
environment. The authors are concerned that
Latvia as well might have to shift from voluntary
glass packaging deposit refund system to
obligatory deposit refund system for plastics and
metal packaging.

With the analysis of differences in development
strategies of waste management of each of the
Baltic states and their achieved ratios, authors
have identified potential improvement paths for
further management of waste management com-
panies, which would help embracing successful
experience of the neighbouring countries.
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EFFECTS OF FUTURE CLIMATE CHANGE ON TRANSPORTATION INDUS-
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Summary. In the study impact of climate change on operation of road transport in Ukraine
are analyzed on the basis of RCP 4.5 and RCP 8.5 scenarios for two highways. Data contains
series of daily value of meteorological variables for the 2011-2050 period. Changes of climate
conditions along two highways are received and compared with values of the 1961-1990 WMO

normal period.

Social and economic risks to the road transport network are assessed.
Keywords: RCP scenarios, transportation system, social and economic risks

Transportation not only affects climate, but are
strongly influenced with the climate conditions,
and key hubs of the transportation sector are cit-
ies.

Transportation professionals are keenly aware of
the effects of weather on system performance.
Transportation infrastructure was designed for
typical weather patterns, reflecting local climate
and incorporating assumptions about a reasona-
ble range of temperatures and precipitation lev-
els.

Climate change will affect transportation primar-
ily through increases in several types of weather
and climate extremes, such as very hot days; in-
tense precipitation events; intense hurricanes;
drought; and rising sea levels, coupled with
storm surges and land subsidence. The impacts
will vary by mode of transportation and region of
the country, but they will be widespread and
costly in both human and economic terms and
will require significant changes in the planning,
design, construction, operation, and maintenance
of transportation systems [2].

Owing to development of emission scenarios
transportation decision makers have an oppor-
tunity now to prepare for projected climate
changes.

The IPCC report defines four timeline scenarios
(Representative Concentration Pathways or
RCPs) plotting amounts of carbon burned and re-
sulting global average temperatures, depending
on when global greenhouse gas emissions (GHG)
peak and then decline (fig. 1). The IPCC chose to

plot the “business as usual” scenario (RCP 8.5 —
continued increase in GHG emissions), then sce-
narios for global GHG emission peaks in the year
2080 (RCP 6.0), 2040-2050 (RCP 4.5), and 2020
(RCP 2.6) [1].
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Figure 1. - Global Temperature Projections for
various RCP Scenarios [1].

In the study impact of climate change on opera-
tion of road transport along two highways are an-
alyzed on the basis of two emission scenarios —
RCP4.5 (low) and RCP8.5 (high) ones.

Data contains climate norms [4] and series of
daily mean, maximum and minimum near-sur-
face air temperature, daily liquid (or mixed) and
solid precipitation, near-surface relative humid-
ity, near-surface wind speed and daily maximum
near-surface wind speed, obtained for the period
of 2011 to 2050 for 8 cities (Dnipropetrovsk,
Khmelnytskyi, Kirovohrad, Kharkiv, Odesa,
Ternopil, Vinnytsia and Voznesensk) situated
down the highways. The highways of ‘Odesa —
Voznesensk — Dnipropetrovsk — Kharkiv’ and
‘Dnipropetrovsk — Kirovohrad — Vinnytsia —
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Khmelnytskyi — Ternopil’ are considered (fig. 2).
The first highway goes across the Black Sea
Lowland, the Dnieper Upland and Dnieper Low-
land, the other passes through the Dnieper and
Volhynia-Podillia Uplands. The both highways
are situated in steppe and forest-steppe native
zones.

s
i

R ST

Uzhhorod 5§

Figure 2. — Two highways are considered in the
paper (numerals in the figure shows height above
sea level)

Results show that for both scenarios and for both
highways mean temperature is rising (fig. 3, 4).
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2021-2050 RCP8.5 2011-2050 RCP8.5 2021-2050 RCP4.5 2011-2050 RCP4.5 1961-1990

Figure 3. - Average temperature for 1961-1990,
2011-2050 and 2021-2050 periods for the
RCP4.5 and RCP8.5 scenarios for the Odesa —
Voznesensk —Dnipropetrovsk—Kharkiv highway
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Figure 4. - Changes in mean air temperatures
along the Vinnytsia — Khmelnytskyi — Ternopil
— Stryi —Uzhhorod highway
It is obtained that in comparison with the climate
norm in Odesa city significant increase of aver-
age temperature by 2-3°C is observed, in
Kharkiv, Dnipro, Vinnitsia, Khmelnytskyi and
Ternopil slight growth of temperatures takes
place and in Voznesensk, Uzhhorod and Stryi cit-
ies temperatures is rising, but don’t exceed the
climate norm. There temperatures are below than
the climate norm values by 0,7 — 1,8°C. More
rapid growth in temperature are observed for the

high scenario for the highways in question.

For all cities, except Uzhhorod, median values of
temperature will increase in January and de-
crease in July. More rapid rise in median values
is observed for the low scenario.

Magnitude of change in mean temperatures will
increase, it means that increase in inter-annual
variability and changes in cold and warm ex-
tremes larger and faster than the corresponding
changes in mean.

For the both scenarios maximum temperatures
will significantly grow for both highways.
Number of days with maximum temperatures
equal or higher than 30, 35 and 40°C will also in-
crease along the Odesa—Voznesensk—Dniprope-
trovsk—Kharkiv highway except Dnipropetrovsk
where a decrease in frequency of such days will
be observed (fig. 5).

For the 1961-1990 period there were not days
with temperatures >40°C in all cities, but for sce-
narios RCP4.5 such days will occur with proba-
bility 0,07 and 0,03 in Odessa and Dniprope-
trovsk respectively and for scenarios RCP8.5
with probability 0,07 - in Voznesensk and
Dnipropetorvsk.
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Figure 5. - Average number of days with differ-
ent maximum temperatures per year for 1961-
1990, the RCP4.5 and RCP8.5 scenarios for the
Odesa—\Voznesensk — Dnipropetrovsk — Kharkiv
highway

Along the other highway (fig. 6) number of days
with high maximum temperatures will unevenly
decrease.
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Figure 6. - Average number of days with different
maximum temperatures per year for 1961-1990,
the RCP4.5 and RCP8.5 scenarios for the Vinny-
tsia —Khmelnytskyi — Ternopil — Stryi — Uzhhorod
highway

Number of days with temperatures with >30°C
will be several times lower than for climate
norms. Number of such days will be sharply re-
duced particularly in the western regions of
Ukraine, in stations located on the foothills of the
Carpathians.

Days with temperatures >40°C will not be ob-
served same as in the 1961-1990 period.
Number of days with low minimum temperatures
decrease for both highways.

For all cities decrease in precipitation amount
down to 90% will be observed, except Uzhhorod
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where strong growth in precipitation amount oc-
curs under scenarios RCP4.5 (fig.7, 8).
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Odesa -®-Dnipropetrovsk ®-Voznesensk -®-Kharkiv

RCP8.5

Figure 7. — Average annual precipitation for 1961-
1990, the RCP4.5 and RCP8.5 scenarios for the
Odesa — Voznesensk — Dnipropetrovsk — Kharkiv
highway

Number of days with slight precipitation will
grow for all cities. For all cities intensive precip-
itation decrease, except Uzhhorod for which pre-
cipitation amount from 5 to 20 mm increase more
than two times. In comparison with the climate
norm frequency distribution of precipitation for
the Odesa— Voznesensk — Dnipropetrovsk —
Kharkiv highway will be same, and for the other
highway frequency distribution of precipitation
will changed for Uzhhorod and Stryi. In
Uzhhorod number of days with various precipi-
tation will increase and in Stryi they will reduce.
Difference between two scenarios isn’t noticed.
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Ternopil -®Khmelnytskyi -® Vinnytsia

RCP4.5

Figure 8. - Average annual precipitation for
1961-1990, the RCP4.5 and RCP8.5 scenarios
for the Vinnytsia — Khmelnytskyi — Ternopil —

Stryi —Uzhhorod highway
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Strong increase in mixed precipitation and signif-
icant reduction in ice and liquid precipitation will
take place (fig. 9, 10).
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Figure 9. - Yearly average number of rainy,
snowy and sleet days for 1961-1990, the
RCP4.5 and RCP8.5 scenarios for the Odesa —
Voznesensk — Dnipropetrovsk — Kharkiv high-
way
For the low (RCP4.5) scenario increase in mixed
precipitation is more than for the high scenario.
The most growth in mixed precipitation will be
observed in Uzhhorod that it is explained by in-
crease in total amount of precipitation in this city.
For the high (RCP8.5) liquid precipitation is
more than for the low scenario. For both scenar-
i0s the ice precipitation is almost disappeared for
all cities (about 10 days per year), except Vinny-
tsia where 48 and 51 days with snow will be rec-
orded per year. In Odessa number of snow days

will be reduced down to 4 days per year.
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Figure 10. - Yearly average number of rainy,
snowy and sleet days for 1961-1990, the RCP4.5
and RCP8.5 scenarios for the Vinnytsia — Khmel-

nytskyi — Ternopil — Stryi — Uzhhorod highway

Growth in mixed precipitation causes increase in
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severe weather events such as freezing precipita-
tion, ice-covered ground and snow slippery coat
for both highways (fig. 11, 12).

In the paper frequency of such events as freezing
precipitation (FP), ice-covered ground (refreez-
ing of melted snow on the road, ICG), ice-cov-
ered ground with wind speed >10m/s (ICG with
V>10 m/s), ice and snow slippery coat (SSC),
slippery wet ground (SWG) and snowstorm are
determined. In the brackets abbreviations used in
figures 11 and 12 are given. For the 1961-1990
period data on freezing precipitation and snow-
storm are available.
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Figure 11. - Yearly average number days with
events for 1961-1990, the RCP4.5 and RCP8.5
scenarios for the Odesa — VVoznesensk —
Dnipropetrovsk —Kharkiv highway

The highest frequency of all meteorological
events will be recorded for slippery wet ground.
Under both scenarios wet ground will most fre-
quently occur in May and June - about 50% of all
days in this period.

In autumn, winter and spring under both scenar-
ios frequency of events that make road surface
worse is very high especially in the forest-steppe
zone and reaches 60-70%. In the Black Sea Low-
land among winter events the frozen snow that
had initially melted on a warm road surface is
most commonly observed, that is connected with
high occurrence of the thaws.
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Figure 12. - Yearly average number days with

events for 1961-1990, the RCP4.5 and RCP8.5

scenarios for the Vinnytsia — Khmelnytskyi —
Ternopil — Stryi — Uzhhorod highway.

Monthly mean wind speed shows that in all cit-
ies, except Dnipropetorvsk and Uzhhorod, in-
crease in average monthly and annual average
wind speeds are observed, by 0,5-1,5 m/s in com-
parison with the period of 1961 to 1990. On the
contrary, in Dnipropetrovsk, wind speed de-
creases by 0,7 m/s, and in Uhhorod wind speed
almost will not change.

Table. 1-3 presents social and economic risks due
to hazards such as heavy rain, strong wind and
hot weather heat for Odesa—Voznesensk—
Dnipropetrovsk —Kharkiv highway (denoted by
#1 in the tables) and Vinnytsia—Khmelnytskyi—
Ternopil-Stryi-Uzhhorod highway (denoted by
#2 in tables).

Social and economic risks are determined by
methods proposed in [3,5].

Table 1 - Social and economic risks for
heavy rain for the 2021-2050 period for
the RCP4.5 and RCP8.5 scenarios

#1 #2
RCP4.5 | Psocial, thsd. people 12.49 262.83
Pecon, thsd. UAH 66.49 19534.36
RCP8.5 | Psocia, thsd. people 15.14 49.11
Pecon, thsd. UAH 64.53 389.78

Tables 1, 2 and 3 shows that the highway #1 will
be mostly influenced by extremely hot weather,
but the highway #2 will be frequently flooded.
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Under scenarios RCP4.5 for Vinnytsia—Khmel-
nytskyi—Ternopil-Stryi-Uzhhorod highway
heavy rain will cause significantly more serious
flooding and damages than under scenarios
RCP8.5 (table 1). This result may be explained
by increase in total amount of precipitation in
Uzhhorod.

Table 2 - Social and economic risks for
strong wind for the 2021-2050 period
for the RCP4.5 and RCP8.5 scenarios

#1 #2
RCP4.5 | Psocial, thsd. people 40.55 11.92
Pecon, thsd. UAH 2.63 0.18

RCP8.5 | Psocial, thsd. people 71.97 9.71
Pecon, thsd. UAH 3.37 0.18

Along the highway #1 same as the highway #2
strong winds will be rarely observed and dam-
ages caused by strong wind is low (table 2).

Table 3 - Social and economic risks for ex-
tremely hot weather for the 2021-2050
period for the RCP4.5 and RCP8.5 sce-
narios

#1 #2

RCP4.5 | Psocial, thsd. people | 14341.06 | 1609.63

Pecon, thsd. UAH 148582.32 | 1606.87

RCP8.5 | Psacial, thsd. people | 14283.71 | 3128.87

Pecon, thsd. UAH 124120.53 | 5879.76

For hot weather social and economic risks are
higher for scenarios RCP8.5 than RCP4.5. It may
be explained by more intensive increase in tem-
perature under scenarios RCP8.5.

Conclusions:
For both scenarios, significant climate warming
is registered; it is revealed in significant increase
of average monthly and annual average tempera-
ture by 2-3°C in all cities in questions. Also, sig-
nificant increase in frequency of days with max-
imum temperature > +30, 35 and 40°C for
Odesa—Voznesensk— Dnipropetrovsk —Kharkiv

YCTOMYMBO PA3BUTUE * YCTOMYMBOE PA3BUTUE * SUSTAINABLE DEVELOPMENT 51



fognHa VIl Bpoi 1/2017 * Year VIl

highway.

For all cities decrease in precipitation amount
down to 90% will be observed, except Uzhhorod
where strong growth in precipitation amount oc-
curs under scenarios RCP4.5.

Strong increase in mixed precipitation and signif-
icant reduction in ice and liquid precipitation will
take place.

Growth of mixed precipitation causes increase in
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severe weather events such as freezing precipita-
tion, ice-covered ground and snow slippery coat
that make road surface worse for both highways.
Odesa—Voznesensk— Dnipropetrovsk — Kharkiv
highway will be mostly influenced by extremely
hot weather, but Vinnytsia—Khmelnytskyi—Ter-
nopil-Stryi-Uzhhorod highway will be fre-
quently flooded.
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B crarbe npejcraBieH aHaTNM3 OCHOBHBIX MOKasarenel nemorpaduueckoii cutyanuu. [Ipoananuzupo-
BaHO BJIMSIHAE KOJMYECTBA, IMHAMHUKHU CTPYKTYPBI U pa3MEIICHUs HACEJIICHUS Ha ()OPMUPOBAHUE U Pa3BUTHE
KOJIMYECTBEHHBIX TIOKA3aTelel TPyI0BOr0 MOTEHIINANIA CETLCKOT0 X03siicTBa. PaccMoTpeHbl OCHOBHEIE (pak-
TOPBI 000CTPEHNUs AeMOTpaIecKOil CUTyallly B CETbCKOIl MECTHOCTH.

KiaioueBnle ciioBa: HaCCJICHUC, ;[eMorpa(queCKHe (baKTOpBI, praOBOﬁ IIOTCHIIHAaJI, CCIBCKOC XO03sHC-
TBO.

The article analyzes the major demographic indicators. The influence of the quantity, structure and
dynamics of population distribution in the formation and development of quantitative indicators of the em-
ployment potential of agriculture is analyzed. The main factors of aggravation of the demographic situation
in rural areas are given.

Key words: population, demographic factors, employment potential, agriculture.

Statiyata predstavya analiz na osnovnite pokazateli za demografskoto polozhenie. Vliyanieto na
kolichestvoto, strukturata i dinamikata na razpredelenieto na naselenieto viiv formiraneto i razvitieto na
kolichestvenite pokazateli na potentsiala za zaetost na selskoto stopanstvo. Osnovnite faktori, vloshavashti se
demografska situatsiya v selskite raioni.

Klyuchovi dumi: naselenieto, demografskite faktori, potentsialnite zaetostta, selskoto stopanstvo.

In the context of adaptation of agriculture to the market economy of the European space’s countries, it
is important to study all the factors of its development. The development of agriculture depends on both natu-
ral-geographical and socio-economic factors. One of the main socio-economic factors in the development of
agriculture is the population as the main productive force and consumer of the final products of the industry.
The formation and development of quantitative characteristics of the labor potential of the country's agriculture
depend on the number, dynamics, structure and location of the population. Therefore, studies of qualitative
and quantitative indicators of the state, development and functioning of the demographic potential are espe-
cially relevant, given the depopulation processes in Ukraine.

The aim of the article is to study the trends in the development of the demographic situation and analyze
its impact on the formation of the labor potential of the agrarian sphere of Ukraine.

The article analyzes the major demographic indicators. The influence of the quantity, structure and dy-
namics of population distribution in the formation and development of quantitative indicators of the employ-
ment potential of agriculture is analyzed. The main factors of aggravation of the demographic situation in rural
areas are given.

Key words: population, demographic factors, employment potential, agriculture.

BCTyH.JIeHI/Ie. B YCIIOBUAX  aJallTallun 4YCCTBA, AUHAMUKH, CTPYKTYPhI U PA3MCUICHHUSA HA-

CEJIBbCKOTO XO35MCTBA K PBIHOYHOM 3KOHOMMKE
cTpad EBpONENCKOro npocTpaHCcTBa, BAKHBIM SIB-
NsieTcsl U3ydeHne BceX (PaKTOPOB €ro pa3BHTHSL.
PasBuTue cenbcKOro Xo3sHCTBAa 3aBUCUT KAK OT
MPUPOAHO-TeOTpapuIECcKUX, TaK U OT COLMAIBHO-
SKOHOMHYECKHX (PakTopoB. OJHUM U3 OCHOBHBIX
COLMANIbHO-KOHOMHUYECKUX (PAKTOPOB pPa3sBUTHUS
CEJIbCKOTO XO3SHMCTBA SBISETCS HACEIEHHE Kak
[JIaBHAas MPOU3BOJUTENbHAS CHJIa U MOTPEOUTENb
KOHEUYHOM NPOAYKLMU OTpaciu. IMEHHO OT KO-

54 YCTOMYMBO PA3BUTUE

CelleHHs 3aBUCUT (JOpPMHUpPOBAHUE U PA3BHTHE KO-
JINYECTBEHHBIX XapaKTEPUCTUK TPYAOBOr'0 IIOTEH-
1uajga CelbCKOro Xo3saicTBa cTpaHbl. IlosTomy
HCCIeA0BaHU KAYECTBCHHBIX U KOJIMYCCTBCHHBIX
MoKasaresiel COCTOSHUS, Pa3BUTUSA U (PYHKLMOHU-
poBaHus AeMOrpaMuecKoro MOTEHIHANa O0Co-
OCHHO AaKTyaJlbHO, YUMTHIBAsl ICTIOMYJISALUOHHBIC
MpOLIECCHl B Y KpauHe.

AHaJIu3 NO0CJeAHUX HCCIeJOBAaHUM U mMy0-
Jukanuii. VccnegoBaHuio TEHACHLUUA pPa3BUTHA
neMorpauyeckoil cuTyaluu M ee BIMSHHS Ha
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(hopMUpOBaHUE TPYIOBOTO MOTCHIIAAIA aTPAPHOTO
CEKTOpa SKOHOMUKH TIOCBSIICHBI HAYYHBIC Pa0OTHI
Axcenogoii C.10., borunu /I.I1., Bacumsayk H.A.,
Hup6asku A.P., JIubanosoit E.M., Oneitaux T.1.,
VYaesaenko A.B., llummanoson H.A. u apyrux
YUICHBIX.

IlocTanoBka 3agaum. Llenpio cTaTbu SBJIS-
€TCsl WCCIICIOBAaHUE TEHICHITMN Pa3BUTHSI JEMOT-
paduUecKoll CHTyallud M aHalIW3 €€ BIMSHUSA Ha
(hopMupOBaHUE TPYAOBOTO MOTCHIIMANIA arpapHOM
cdepsl YKpauHsl.

H3noxenne martepuaja HCCJIeT0BAHUSA.
dopmupoBanus TPYJOBOTO HOTEHIHaNa
CEIIbCKOT0 XO3SHCTBA — 3TO MPOLECC MOCTOSH-
HOT0 OOHOBJICHHSI €r0 KOJMYECTBEHHOTO U Ka4eCT-
BEHHOT0 coctaBa. KoJMYeCTBEHHBIN COCTaB TPY-
JIOBOTO MOTEHI[MANa OTPaKEH HACSTICHUEM TPY/I0C-
MOCOOHOTO Bo3pacra. KadecTBeHHBIH — TaKUMHU
XapaKTePUCTUKAMHU TPYJOCIIOCOOHOTO HaCelICHHS
Kak oOpa3oBaHue, KBATA(DUKAIWS, UHTEIUICKTya-
JIBHOE pa3BuTHE U T.1. [1].

[lo nanneiM ['ockoMcTaTa, YUCICHHOCTD Ha-
ceneHust YkpawHbl Ha mnpoTspkeHun 1990-2016
rojila COKpaTWiioch Ha § MITH. 965 ThIC. YEIOBEK U
Ha 1 suBaps 2017 3TOT mMoKazarenb cocTaBmil 42
MIH. 591 ThIC. YeTOBEK.

Haunbonpias 9ucieHHOCTh HAacelneHus Hab-
JII0JaeTCsA B MPOMBIIIIEHHBIX 00JIacTsIX YKpauHsbl,
a umeHHo, B JloHenkoi (4 muH. 244 ThIC.), JIHeMN-
porerpoBckoit (3 miH. 230 ThIc.), XapbKOBCKOH (2
miH. 701 ThIC.) oOmacTsax. B To Bpems kak HanMme-
HbIlIeE KOJIMYECTBO HACEJICHUS MMEIOT TaKue ar-
papubie obnactu kak Yepuurosckas (1 muH. 33
ThIC.), KupoBorpaackas (965 Tric.) u UepHoBHIIKasS
(908 TeIC.) OOMactu. Ho crnemyer 3aMeTuTh, 4TO
nepBas Tpymnmna objJacTeil UMeeT BBICOKHE TEeMITbI
COKpAILEHHsI YUCIIEHHOCTH HACEJICHHS 110 CpaBHe-
HHUIO C IPYTUMH 00JacTsIMH YKpauHbl, 4TO SBIIS-
eTcs MPOSIBICHUEM HEraTUBHBIX COLMAIBHO-3KO-
HOMUYECKUX, BOCHHO-TIOJUTHUYECKUX, OSKOJOTH-
YECKHX U pAfa APYrux (PakTopoB.

[To mporuno3y UucTturyTa nemorpaduu u co-
nuaipHeIX ucciaegoBanuii HAHY 4wmciaeHHOCTH
HaCeJICHUsI YKpauHbI OYJIET COKpAIaThCs U B IOC-
JIEYIOIIHE TOBI, U €T0 YUCICHHOCTH B 2050 rogax
Oyzaet easa npesbimaTh 40 MitH. uen. [2].

B Teuenne mocnequux 20 neT 10714 TOPOIC-
KOTO HaceleHUs TOCTOSHHO YBEIMYHBajlach, a
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CeNBhCKOro - HAaoO0OpoT, yMmMeHpmanack. Ha 1 me-
kabps 2015 ynenbHBIN BeC CeNbCKOTO HaCeNeHHs
cocraBisi1 30%. ObGoctpenue aeMorpaduieckon
CUTyalluU B CCIIbCKUX MOCCJIICHUAX MMPOUCXOIUT I10
psny GakTopoB, OCHOBHBIMH M3 KOTOPBIX MOKHO
BBIJICJIUTh  CJICAYIOLIME: 3HAUYUTENIbHBIM  cHaj
CEJIbCKOXO3SIMCTBEHHOTO IPOU3BOJACTBA, OTCYTCT-
BHUE MIPECTIXKHOCTH U NPUBJIEKATEILHOCTH TPYJa B
CEJIbCKOXO35IMCTBEHHON OTpaciu, HHU3KHE 3aKy-
MIOYHBIE [IEHBI HA CEJIbCKOXO3SHCTBEHHYIO IPOIYK-
LUIO, TSKENbIE YCJIOBUSA TpyJa, HEAOCTATOYHOE
pasBuTHE HWHPPACTPYKTYPHI, CHIKEHHE T0XOJ0B
HaCEJICHUsl 3aKpbITHE CETH NPEANpUATHI colua-
THHON MH(PACTPYKTYpbl, HU3KUK YPOBEHB COLlMA-
JBHOTO 0OECTIEYEeHUs] HACEIECHUS CeJIbCKOW MECT-
HOCTH. B pesynbraTe ckianpIBatoTCsl HEOIArONpH-
ATHBIE YCJIOBHUS AJI PAa3BUTUSA TPYLOBOI'O MOTCH-
[Maia CeIbCKOTO X034iCTBa Y KpauHbl.

VYkpanHa mnepexuBaeT aeMorpadudecKuii
KpHu3Huc, 00yCIIOBIIeHa KaK HEOIArONpHUATHBIM ITPH-
POIHBIM JBIDKEHHWEM HACENICHUS, TaK W HHU3KUM
MUTPALMOHHBIM IPUPOCTOM HACEIICHHS.

Tak, ypoBEeHb pPOXKIAEMOCTH COCTaBISET
10,7 %o, ypoBEHb CMEPTHOCTH 3HAUUTEIHLHO BBIIIIE
n coctaBisgeT 14,9 %o. CoriacHO ecTeCTBEHHBIH
MIPUPOCT HACEJICHUs SIBISAETCS] OTPULATEIBHBIM (-
4,2). Crenyet OTMETUTb, 4TO HauuHas ¢ 2007 roaa
HaMETWJIaCh TEHJCHILMUSI MOCTETNIEHHOTO MOBBIIIE-
HUS YPOBHS POKJAEMOCTH, HO TaXKe TIPU MOJI0KH-
TEJIHHBIX TEHACHIUIX POXKITAEMOCTH, TCHASHITHS K
COKPAIICHHUIO YUCICHHOCTH HACEIEeHUs OyIeT Hao-
JOJAThCA U B mocnenytonue rogsl. Kak otmeuarot
sKcnepThl MHCTUTYTA IeMorpaduu U COIMAITbHBIX
uccnepoBannii HAHY, poxxnaemocts B Oyaymiem
He OyzeT obecrieunBaTh JaKe MPOCTOTO BOCIPOU3-
BOJICTBA HaCEJICHUS [4].
[Tpy TakuX yCIIOBHSIX CKJIaJbIBacTCs HEOJIAronpH-
SATHas BO3pacTHas CTPYKTypa HacesneHus. B meiom,
Mo YKpawHe J0JIs IeTeH B Bo3pacTe 1o 15 et coc-
taBiseT 16%, 34% —mos Iull IEHCHOHHOTO BO3-
pacra, 50% — 1051 TPYAOCIIOCOOHOTO HACEIECHUS.

Ou4eBUIHO, YTO NPOUCXOTUT MPOLIECC CTape-
HUA HaceleHus YkpawHsl. CorjacHo mIKaie
orenku nporecca crapenuss OOH, ctpansl, B KO-
TOPBIX JIUIA B BO3pacTe 65 JIET U cTapIie COCTaB-
JS0T 7% 1 GoJiee OT OOIIeH YMCICHHOCTH HacelIe-
HUS, CUMTAETCS HaceleHHeM C TpeoliamaHueM
MEHCHOHHOTO Bo3pacTa. s Oonee meTalbHOTO
aHaM3a YpOBHS IeMOTpauuecKoro CTapeHus Ha-
CEJICHUS UCIIONbB3YETCs IIKala MOJIBCKOro JIEMOT-
pada Poccera. CoryiacHo 3TO¥ IIKaJIbI, €CIIU OIS
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a1 B Bo3pacte 60 neT u crapiue coctasuseT 18%
u 6oJiee KO BCEMY HaCEIEHHIO, TO CO3/1aeTCsl OUEHb
BBICOKUII ypOBEHb JIMII IIEHCHOHHOI'O BO3pacTa B
o0111elt YUCIICHHOCTH HACENICHHUS.

B cenbckoit MECTHOCTH COKpaIleHUe KOJH-
YeCTBa CEJIbCKOTO HACEIEHHsI IIPOUCXOAUT BCIIEC-
TBUE YMEHBILIEHUs YUCIIEHHOCTHU JIMIl B BO3pacTe
MoJioxe TpyaocnocooHoro. [Ipu 3ToM Bo3pacTaer
a0COJIOTHAS M OTHOCUTEIIbHASI YNCIIEHHOCTD TIeH-
CHOHEPOB, B pe3yJIbTaTe Yero MPOUCXOAUT cTape-
HHUE CEJIbCKOrO HACEeJICHUs M pacTeT aeMorpadu-
4yecKas Harpys3ka Ha TPyJ0CIHOCOOHOE HacelleHHe.

[lo mporuo3y, A0ms KaTeropuu JIUI MEHCH-
OHHOT'O BO3pacTa BO3PAcCTET B CTPYKType Hacele-
Husa Ykpaussl 10 32% B 2050, gons nui Tpyaoc-
nocoOHoOro Bo3pacta ymeHbmures 10 50%, a gons
MJIAJIIETO HaceNleHusT yMeHbImmTes 10 18% [4].

AHanu3 moJIoBO3pacTHONW CTPYKTYphI Hace-
JICHUS] CBUJIETENBCTBYET O TOM, YTO «IOCTapesIo»
CeJbCKOe HaceJIeHNe M HaceJIeHUE KEHCKOTO ToIa.
Cpenauii BO3pacT B perHoHax YKpauHbl KOJieO-
neTcst oT 36 JIeT Ha 3amajie CTpaHbl - 3aKkapraTcKas,
Posenckasi, Bombiackast obnactu, g0 43 1er - B
Yepuurosckoii, [onenxoit u Jlyranckoit obGnac-
TAX.

Ecnmu paccMmarpuBath COOTHOIICHHE MY-
JKYMH U JKEHINMH B Bo3pacte 60 JeT U crapiie 1mo
OTHONICHUIO KO BCEMY HACEJIEHWIO CTPaHbl, TO
JKEHIIIWH Oy/IeT BABOE OOJIbIIIE.

OnHUM U3 HEeraTUBHBIX (PakTOpoB HopMHUPO-
BaHUsI TPYIOBOTO MOTEHIMANA AJISI CEIBCKOro XO-
3UCTBA YKpaUHBI SIBISICTCS SMUTPALIUS S3KOHOMH-
YECKUM aKTUBHOI'O HaceJeHus YKpauHbl. Pelaro-
MUMH (PaKTOpaMU OTTOKA HACEJICHHSI U3 CENTbCKON
MECTHOCTH B TOPOJICKHE TIOCEICHUS U 33 TPAHULLY
€CTh OTpHIATENIbHBIE MOTHBAI[IOHHBIE OXKHUIaHUS
B cdepe TPYAOBBIX JIOXOJOB CEILCKUX KUTEIeEH,
KaueCTBEHHBIN pa3pbIB B Pa3BUTHU cepbl 00CITy-
KUBAHUS, HEPAa3BUTOCTh COIMAIHHO-KHIUIIIHON
MHQPACTPYKTYPHI B CEIIbCKUX MTOCENEHUSX, KPUTH-
YEeCKO€ COCTOSTHHE Y4eOHBIX 3aBEICHHUN, OTCYTCT-
BUE TPO(ecCHOHANTLHO-TEXHUIECKUX 3aBeICHUH
oOyueHne u 1e4eOHO-TPOPUITAKTUIECKUX YUPEXK-
JICHUH.

Crout 100aBUTH, YTO B COBPEMEHHBIX yCJIO-
BUSIX (JOPMHUPOBAHMS U CTAHOBJICHHUS] HOBOW JKO-
HOMMYECKOM CHCTEMBI OYEBHIHO, YTO CEIBCKOE
XO3SHCTBO HYXXKIAeTCs B KapAWHAJIBHBIX pedop-
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Mmax. Crapbie GopMbI COOCTBEHHOCTH (TOCYIapCT-
BEHHAs W KOOIIEpaTHBHAsA) YK€ HE MOTYT Oojee
s pexTrBHO obOecneunBaTh HEOOXOIMMOW MpO-
nykiuen HaceneHus. Hadanu mosBISITbCS HOBBIE
(hopMBI COOCTBEHHOCTH, TAKHE KaK YaCTHBIC U (ep-
Mepckue xo3siictBa. B 2015 rony B Ykpaune aeiic-
TBOBaJIO 46744 cenbCKOXO035IUCTBEHHBIX NPEAPH-
SITHH.

94,5% M3 HUX COCTABJIAIN MaJlble TIPeANpH-
arus, 5,4%— cpennue, u toapko 0,1% — kpym-
HBIC CEJIbCKOXO03AUCTBEeHHBIE peanpusitus. CooT-
BETCTBEHHO, JOJIS 3aHATHIX HA MAaJIBIX TpPEApHUs-
THsX coctaisa 34,7%, Ha cpeqanx — 57,9%, Ha
6onpmmx — 7,4%. CTouTt 00aBUTh, YTO HOJIS KO-
HOMHUYECKH AaKTHBHOTO HACEJCHHUSA, 3aHATOrO0 B
cenbCckoM xo03gaiicTBe B TeueHue 2010-2014 romos
kosebanack B pezenax 4%.

BoiBonbl. Takum 00pa3oM, yMEHBIICHHE
YHCJIEHHOCTH HAaceJleHHs YKpauHbl, HayaJloch B
KOHIIE MpPOILIOro BeKa, OOYCIIOBIEHO Kak Mpsi-
MBIMH, TaK U KOCBEHHBIMH NoTepsMu. [IpeBsbimie-
HUE YHCIEHHOCTH YMEPIIUX HaJ YHCICHHOCTBHIO
POIUBILINXCS, CBA3AHO NPEUMYILIECTBEHHO C HU3-
KON pO’KJAEMOCTBIO M CTAPEHUEM HACEJICHUs, He-
OO0JIBIIOE TOJIOKHUTENBHOE Callb0 MUIPALUU HE
CO3/1aI0T NEPCIEKTUBHON OLIEHKH TI0 YHCIEHHOCTH
HaceJIeHns1 YKpauHbl, CIBUTOB €ro M0J0-BO3pacT-
HOW CTPYKTYpHI U (POPMHUPOBAHUS TPYIOBOTO I0-
TEHIMaJIa OIHOM M3 BaXKHEWIINX OTpaciel 3KOHO-
MHUKH — arpapHoii cdepsl. [loaTomy Bocco3nanue
U DPAa3sBUTHE TPYJAOBOIO MOTEHIHAa BO3MOKHO
JIUIIb 32 CYET YIYYIIEHUS COCTOSHUS OCHOBHBIX
neMorpaduyeckux nokasareseil 1 peryInpoBaHus
TPYZOBOM MHUIpAIlH, B CBOIO OUYEPEIh CBA3AHO C
pAAOM Mep COLMaIbHO-3KOHOMHUYECKOTO, aJAMH-
HUCTPAaTUBHOTO, YIIPABIEHYECKO-TEXHOIOIMYEC-
KOro, IPaBOBOI'0 XapaKTepa Ha FOCyIapCTBEHHOM
U PETHOHAIBHOM YPOBHSIX.

Conclusions. Thus, the decrease in the pop-
ulation of Ukraine, began at the end of the last cen-
tury, is due to both direct and indirect losses. Ex-
ceeding the number of deaths over the number of
births, a small positive balance of migration does
not create a promising estimate for the population
of Ukraine, the shifts in its age structure and the
formation of the labor potential of one of the most
important branches of the economy - the agrarian
sector. Therefore, the reconstruction and develop-
ment of labor potential is possible only through the
improvement of the state of the basic demographic
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indicators and regulation of labor migration, which
in turn is associated with a number of socio-eco-
nomic, administrative, managerial-technological
and legal measures at the state and regional levels.
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Annomayus bepexcius0e npoussoocmeo (nun- mexnHono2uu) - 00UH U3 OCHOBHbIX UHCIMPYMEH-
M08 NOBBIUUEHUSL NPOUZBOOUMENLHOCTIU MPYOA U CHUNCEHUS. U30EPAHCEK HA NPEONPUIMUSX, KOMOpble
8 C8010 0Uepedb SABNAIMCA NPUOPUMEMHBIMU 3A0AYAMU COBPEMEHHOU IKOHOMUKU. B pabome npoa-
HATU3UPOBAHBL PE3VIbMAMmMbl GHEOPEHUsL TUH- MEXHOI02UL, OYEHEeHbl KOHKYPEHMbl, NPedNoN’CeHbl
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JIbMAMUBHBIM CNOCOOOM 0I5 PA36UMUS NPOUZBOOCTNBEHHBIX CUCTIEM NPEONPUSMUSL.
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Annotation Lean- production is one of the main tools for increasing labor productivity and re-
ducing costs at enterprises, which in turn are the priorities of the modern economy. The article ana-
lyzes the results of the introduction of lean technologies competitors are evaluated, suggests ways of
increasing the efficiency of development of the production system of the machine-building enterprise
of the Republic of Tatarstan. The hypothesis of the study was the assumption that the introduction of
"Lean- production” is the most effective and efficient way for the development of the production sys-

tems of the enterprise.

keywords: Lean- production, production optimization, sustainable development

Beryniienne. /[okazaHo, 4TO Moka KOH-
KypeHIUs ci1ada, 3a N30BITOUHBIE TOTEPH TIIIATUT
notpeburens. [Ipu ycuneHnn KOHKypeHIIuu  3a
KKy CeKyHJly pabouero BpeMeHu, He IPUHO-
CSIIIIETO 10X0/1a, HAUMHAET IJIATUTh MPOU3BOIU-
tenb. Celfuac opraHuzarus OU3HEC — MPOIECCOB
MOJIBEpKEHA CYIIECTBEHHBIM M3MEHEHUsIM. JTO
OTIpeJIeNIACTCSl T€M, 4YTO MOTpeduTens Tpedyer
pa3HooOpa3us npoaykuuu u ycayr. [IponzBoau-
TeNb, B CBOIO OYepe/b, JODKEH CBOCBPEMEHHO
pearupoBaTb Ha MOTPEOHOCTH COBPEMEHHOTO
pBIHKA, OCBaMBas HOBBbIC MOJEIH OpraHU3aluu
MIPOU3BOJICTBEHHOM CHUCTEMBI, KOTOpbIE HE00XO-
IUMO PETYJSIpHO U aJIeKBaTHO OLICHUBATh C
TOYKU 3peHUS P(PEKTUBHOCTH BHEIPEHUS HH-
CTPYMEHTOB O€pexIIMBOrO MPOU3BOJCTBA

OcHoBHast YacThb. bepeKIMBOE MPOU3BOACTBO B
COBPEMEHHBIX YCIIOBUSIX SIBISIETCSI HCTPYMEH-
TOM pa3pabOTKU M BHEAPEHHUS HOBBIX CHEIU(U-
YEeCKUX METOJIOB yIpaBJICHHUs, HAPaBJICHHBIX Ha
MOBBILICHUE MPOU3BOAUTEIHHOCTH TPY/a U CHU-
KEHHE U3ICPKEK Ha MPEATPUSITHSIX.

[enpro uccienoBaHus sSBISETCS 00OCHOBA-
HUE BHEJIPCHHUSI JIH - TEXHOJIOTHI KaKk HamOoJee
5GGEKTUBHOTO W PE3yIbTaTUBHOIO crocola
pa3BUTHUsI MPOU3BOACTBEHHBIX CHUCTEM B YCIO-
BHSIX S3KOHOMHUYECKOT'O POCTA..

O0bekToM wuccienoBanusi o6o3naueHo AO
«ITO3UC», KOTOpBIN HA CETOAHSIIHUN JEHb SB-
JSETCS BEAYIINM MAITHHOCTPOUTEIBHBIM IMPE-
npusitueM Poccun, ennnctBenHslM B I'K "Poc-
tex" u Pecniyonuke Tarapcran npousBoauTeneM
KPYITHOU OBITOBOM TEXHUKH M BBICOKOTEXHOJIO-
TUYHOTO MEIUIMHCKOTO XOJIOAUILHOTO 000pY-
noBanus. Ctparerus openna AO «I1TO3U1C» oc-

HOBaHa Ha yBEJIIMUEHUHU TPUOBLIH 3a cUeT Oe3yT-
pEUYHOro KayecTBa, HSKOJIOTWYECKON Oe3omac-
HOCTU U TIOBBIIIEHUS IIEHHOCTH HE TOJBKO OT-
JENIbHBIX BHUJIOB MPOAYKIIMH, HO U BCEH KOMIIa-
HUU B LIEJIOM.

OdunmanpHbid cTapT MpOrpaMMbl  BHEIpE-
HUsl OepexIIMBOrO MPOU3BOACTBA HA MpPEANpHs-
iU cocrosuics B 1998 rogy. B ToT nepuoa npen-
npusiTHE padoTano, YTO HA3BIBACTCS, «C KOJIECH:
CBIPBE 3aBO3WIIH 110 HOpMATHBAM, HEOOXOTUMYIO
MapTUIO TIOCTABIISUTM B HYXXHBIA IIeX, OTTyJda U
nuia nepepadorka. Ho mpu sTom Bcerna Obu10
OCO3HaHHE TOTO, YTO HAJI0 OPHEHTUPOBATHCS HA
KITUEHTa, TPOU3BOJAUTH HYXHBIH aCCOPTUMEHT,
BHEJPATH TPEIUIOKEHUS pabodynx W WHKECHEp-
HOTO IepCOHaJa.

[Monpobuee y3HaB cyrb ¢uinocodpuu JUH -
TEXHOJIOTHH, NPUIIJIO OCO3HAHUE, YTO JAJIbHENU-
IIETO Pa3BUTHUs 0€3 OCBOCHHS OEPEKIMBOTO TIPO-
M3BOJICTBA HET. HauaB OCMBICIEHHO, OCO3HAHO
NPUMEHSTh MPUEMbl OEpPEKIUBOTO MPOU3BO/IC-
TBa, Hapa0aTkIBasi OTBIT, PYKOBOJICTBO MPHIILIO K
HEOOXOUMOCTH TPOU3BOJCTBEHHOW CHCTEMBI
NpeANpPUsITHS, OLIEHKU G (HEKTUBHOCTH €€ TIPH-
MEHEHHS.

Tak ¢ 2007 roma mpennpusiTe HA4ajo pa-
00Ty 1O JaHHOMY HANpaBJICHUIO C CO3/IaHUS pa-
Ooueii rpymIbl, KOTOpas ceiuac nmpuobdpena cra-
Tyc «YTpaBieHHE ONTHUMH3AIUU OW3HEC-TIPO-
LIECCOB M TEXHOJOTUU MPOU3BOACTBAY», Hajee
YOBII u TII. Jlunepamu mnpouecca BHEAPEHUS
ATUX TEXHOJIOTHH CTATH PYKOBOAHUTEIH CTPYK-
TYpPHBIX MOAPA3/ICICHUI, KOTOPhIE 3aUHTEPECO-
BaJI CBOM KOJUICKTHBBI B IMPOBEICHUU OMTUMHU-
3allMM  MPOW3BOJCTBA. YYACTHHUKH paboueit
TPyNObl TPOBOAWIN O0yYaroliue CeMUHapBHI,
BEJIM PAa3bSICHUTEIBHYIO padOTy Ha CTpaHUIAX
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3aBOJICKOM MHOTOTHpPaXKM. B coorBeTcTBHH C

MIPUKA30M TeHepaIbHOTO TUPEKTOpa 3aBOJA, aB-

TOP KaXJ0W BHEAPEHHOU B IPOU3BOJCTBO HUICH

MOJIy4YaeT ACHEKHOE MOOMIPEHHE. DTO MPUBEIIO

K TIOBBIIICHHUIO JIOSJIBLHOCTH TEPCOHANa K Opra-

HU3alUKd OW3HEC — MPOIECCOB HA OCHOBE JIMH —

TEXHOJIOTHH.

B 2010 roay B pamkax nporpammbl AO «I10-
3UC» peasin30BaHO 3 MPOEKTA MO ONTUMHU3ALNU
3aTpaT, WCKIIOYEHUIO TMOTEPh U TOBBIIMICHUIO
MIPOU3BOJIUTENILHOCTH TpyJa B IPOU3BOJICTBE.
CyMMapHBIil TOJOBOM 3KOHOMHYECKHH 3P HEeKT
OT BCEX MEpONPUSTHI cocTaBuil Oonee 1 MiH.
pyOueit.

C 2012 rona pa6oueii rpynmoii 'K «PocTtex»
oTpesieNieHbl YeThIpe MUJIOTHBIX IJIOLIAAKU IO
BHEJPEHHUIO JINH TEXHOJOTUH, B TOM 4uciie 000-
3HaueHO AO «I1O3UCh.

Ha npennpusitun paboTa 1Mo CHHKEHUIO TO-
TEpb U MOBBIIIECHUIO YPPEKTUBHOCTH ITPOU3BO/I-
CTBa pasJieicHa Ha TPU HATIPABIICHUS:

- TEXHUYECKOE NIEPEBOOPYKECHHUE;

- oNTUMH3AIMs OU3HEC MPOILIECCOB M TEXHO-
JIOTUM MPOU3BOJICTBA.

- sHeprocOepeKeHue.

B pamkax ®IIIT «Pa3BuTre 060pOHHO-TIPO-
MBILIEHHOTO KoMIulekca Poccutickoit @enepa-
uuu Ha 2011-2020 rogsy mpeanpusTHE peanu-
3yeT MpOeKT «PEKOHCTPYKLHUS U TEXHUYECKOE
MEPEBOOPYKEHHE TMPOU3BOACTB CHEIHAIbHOMI
MPOYKIMKY, peau3alus KOTOPOTo IO3BOJIUT
co37aTh COBPEMEHHOE BBICOKO3(PEeKTHBHOE
MIPOM3BOJICTBO XapaKTEpU3YIOIIEeCs] BBICOKOM
peHTa0eIbHOCTHIO MPOU3BOICTBA, HU3KUMU 3aT-
paTamMH, MaJioil TPYIOEMKOCTbIO,KOPOTKUMU
CPOKOM NPOM3BOJCTBA MPOAYKLUHUU W HHU3ZKOU
CTOMMOCTbBIO BHEAPEHUSI HOBBIX TEXHOJIOTHUH.

Jis  TOBBIIIEHHS TPOU3BOJUTENHBHOCTH
TpyJa Ha NPEeIIpUSITUA BHEIPEHbI CIEAYIOLINE
MUJIOTHBIC TPOSKTHI:

- OnTuMu3zauus MPOU3BOJACTBEHHOM JIOTH-
CTHKU TJIaBHBIX COOPOYHBIX W YIaKOBOY-
HOTI'O KOHBEHEPOB ;

- PerynupoBanue ypoBHS HE3aBEpUICHHOTO

MPOM3BOJICTBA HAa  MPOU3BOJICTBEHHBIX
y4acTKax;

- Kaiimen-npennoxenus  («HempepoiBHBIC
YIIYUILLIEHUS»).

Volume 1/2017

* Tog VIl Homep 1/2017

OCHOBHBIG IIO0Ka3aTCJIn pa3BI/ITI/I$I HpOI/IBBOI[-
CTBEHHOM CHUCTEMBI ITpeJICTaBlIeHbI B TabuIe 1.
Tadauna 1- [oka3aTean pa3BuTus
NMPON3BOJACTBEHHOI CHCTEMbI MPeANPUATHS
3a mepuop 2015-2016 rr.

Tlokazarenu Pesynbrar

YuceHHOCTH paboTaro-
IUX

Coxkparmenue Ha 4,2%

O0beM MPOU3BOJICTBRA Veennuenne Ha 10,3%

TIpon3BOAUTENHHOCTH Veennuenne Ha 15,2%

Tpyna

YpoBeHb 3amnaca Ha CKJaje
TOTOBOM MPOyKIUU

Coxkparenne B 3,3 pasza

O06beM mposiax VBennuenue Ha 5,8%

BHenpenue u peanuzainys NpoeKTOB IO3BO-
JWJIO 3HAYUTENbHO YIYYIIUTh YCIOBUS U pe-
3y/lbTaTHI TPYA.

TakuM 00pa3oM, OCHOBHBIE pPE3YJIbTATHI
BHEJIPECHUS UHCTPYMEHTOB OEPEKITHBOTO MPOU3-
BojcTBa 3a 2010-2016 rr. crnemyromue:

- AtrecroBano 93% ot oOuiero konuue-
cTBa pabOYUX MECT

- Ilogano mone3HbIx mpemioxeHud 3 328
enl.

- BricBoboxneno 10% ot ob6mieit mpous-
BOJICTBEHHOH ILIOIIAIHU

- Ilomydyenusrii sxoHOMHYECKUH dDPeKT
6onee 100 muH. pyo.

Ecnu mporiecc GepexIIMBOTO MPOU3BOJICTBA
HAYMHACTCS C UCTIOJL30BaHUS MMPOCTHIX UHCTPY-
MEHTOB, C OBICTPBIM pe3ybTaToM H (unocodumu,
MPOBOJAHUKAMHU KOTOPOH SIBISIFOTCSI PYKOBOJIH-
TEMH, TO Yy TEpPCOHANla KOMIAHUH TOSBISETCS
yOeXIEHHOCTH B €r0 3P PEeKTUBHOCTH, MEHSIETCS
MBIIICHUE U KYJIBTYpa, YTO ITO3BOJISET TPUCTY-
naTh K BHEJPEHUIO 00JIee CIIOKHBIX HHCTPYMEH-
TOB - IIMKJI TIOBTOPSIETCA.

Jlnst aHanM3a TEKYIIETo TOJOKEHUs MPe-
PUSTHS IO BHEJPEHUIO OEPEHKIIMBOTO MPOU3BOJI-
CTBa, BBIPAXCHHOTO BO BHYTPEHHUX IPEUMY-
mecTBax U cinaboctsax, npumeneHr SWOT-anHa-
u3. (Tabnuma 2)
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Taéauna 2 - SWOT-anaau3 npou3BoaCTBEH-
Hoil cuctembl AQ «I1O3uC»

CHIIbHBIE CTOPOHBI BosmoxHOCTH

1. Hannume ymipaBiieHUs
M0 OTITUMH3AIHN On3-
HEC MPOIECCOB M TEXHO-
JIOTHUI MPOU3BOJICTBA

1. TTony4enue TUIICH3NH
Ha 00ydYeHHe TI0 ONITHMH-
3aIiK OU3HEC IPOLIECCOB

2. CHUXKEHUE JIUTENIBHO-
CTH IPOU3BOJCTBEHHOTO
IUKJIA 10 IepPEOBBIX
MHPOBBIX CTaHAApPTOB (75
ceK).

2. 3HaYNTENbHBIE pe3y-
JBTaThl OT BHEAPESHUS

MHCTPYMEHTOB Oepesk-
JIMBOTO MPOU3BOJICTBA.

3. Hamnuue pexmnapanuu
U CTPaTETHYECKOTO
TUTaHA Pa3BUTHUS TIPOU3-
BOJICTBCHHOW CHCTEMBI

3. IloBblIeHNE yPOBHSA
KOHKYPEHTOCTIOCOOHOCTH
NPOIYKIIMH Ha PHIHKE

4. TTonydenune MexayHa-
POIHOTO cepTU(HKaTa Co-
OTBETCTBHS KauecTBa

4. OnsIT BHEIpEHUS
JMH-TEXHOJIOTHH 1O
BCEM IOAPA3ICICHUAM
3aBOJA.

CrnalOble CTOPOHBI Yrpo3st

1.CrnoxxuBImecs crepe-
OTHIIBI, IICUXOJIOTUS
mozei.

1. Hamwgwe yrpo3sl To-
TEpH BHICOKOKBATU(DUIIH-
POBaHHBIX CIICIIHATIIICTBOB

2.TexyuecTs nepcoHana | 2. Yrpo3sl CO CTOPOHEI
MTOCTABIIUKOB U TIOTPeOH-

3. Comporusnenue nep- | ...

COHaJIa U3MEHEHHUAM
4. HectabunpHast 3KOHO-
MUYECKasi CHTyalus
CTpaHbI

Jnst orieHKH 3¢ (HeKTUBHOCTH pabOoThI pe.-
pusitus AO «ITIO3UC» o HanpaBiieHUIO Oepex-
JMBOTO MPOM3BOJCTBA IpeIaraéM HCIOIb30-
BaTh «KOJIECO OEPEKITMBOTO POU3BOJCTBAY, KO-
TOpO€ BKIJIIOYaeT B ceOsl Takue (hakToOphl Kak
CTpaTeTHYECKUe, WHTEIJICKTYalbHbIe, MpPOU3-
BOJICTBEHHbIE U pecypcHble (puc.1l). dopma du-
TYpbl TOKa3bIBaeT MPOOJIEeMbI U BO3MOXKHOCTH
Pa3BUTHS IPOU3BOICTBEHHBIX CHCTEM Ha MPEAT-
pustun, [{nsg ynodcTBa BocnpusTHS IpU3HAKAM
T TOPSIIKOBOE 0003HAaYECHHE:

|- Hanuume cTpaTrerndeckoro ynpaBieHHs

II- Hamuue punocodpuu JIMH

I11- KPI - xiroueBsie mokazarenu 3G HeKTHB-
HOCTH

V- BoBi€4eHHOCTD BBICIIETO PYKOBOJICTBA

V- CHiio4eHHOCTh COTPYIHUKOB

Volume 1/2017

* Tog VIl Homep 1/2017

VI-Hanuune W KadyecTBO KaWI3eH-NPEIIO-
JKSHUM
VII- Hannuue 5C
VIiI- CHmxeHue norepb
IX-cnonp30BaHuEe CUCTEMBI BBITSTHUBAHUS
X- Wzyuenue TpeGoBaHui OTpeOUTENCH
XI- IloBblIeHNE KaYeCTBA MTPOIYKIIUN
XII-PaboTa ¢ mocraBmuyKamMu U AuJIepaMu

10
Xi Il
8

6
Xl n

Vi \|

vii

Puc.1l «KoJieco 6epe:kIuBOro npou3s-
BojacTBa» HA AO «ITO3UC»

Ha npakTuke, kak BUIUM, moixydaercs (hu-
rypa HE I0OXOXKas Ha KOJIeCO, U 3TO CBHJE-
TEIHCTBYET O HEOOXOIMMOCTH aKTUBU3AINH pPa-
OOTHI 1O OTHCIBLHBIM HAIMpPaBICHUSIM JIesi-
TEIbHOCTH.

PesynbTarel HcciaenoBaHus MO3BOJSIOT pas-
paboTarh cleaylomue >JIEMEHTHl CTpaTeruye-
CKOT'O MOAXO0/a K Pa3BUTHIO POU3BOICTBEHHOU
CUCTEMBI TPEIPUSITHUS:

- (Qurypa AEMOHCTpUPYET BO3MOKHOCTH
HPEIPUATHS 10 KOPPEKTHUPOBKE TEKYILEH cTpa-
TETUU Pa3BUTH, HATMYUE GHIOCOOUU U TIPHH-
UIIOB OEpeKIIMBOrO MPOU3BOJICTBA, a TAKKE pe-
3€pBHI JJIs OBBIMICHUS KIIFOUEBBIX MMOKa3aTeneit
3 PEKTUBHOCTH YIIPABICHUS IPEATPUITHEM;

- ¢urypa TIOKa3pIBae€T  pE3EpPBBI IO
MOBBIIICHUIO Ka4ecTBAa MPOIYKIMH, W3YYECHUIO
TpeOOBaHUI TOTPEOUTENEH, a TaKKEe BO3MOXK-
HOCTH pabOThl C TOCTaBIIMKAMHU U JHJIEPAMH
PEIPUITHS;

- ¢urypa nemoncTpupyet 3¢ (HeKTUBHOCTH
CHUCTEMBI opraHu3amnuu padbodero mecra- SC Ha
npeanpusituy, cHuwxkenue H3II maer moctym k
MPEUMYIIEeCTBaM OEpEeKITMBON BBITSATUBAIOIICH
CUCTEMBI.
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Buaum, uto Hapsay ¢ BO3MOXHOCTSIMU MPEI-
NpUSATUSA 10 OPraHM3alMU MPOU3BOJCTBEHHBIX
CUCTEM €CTh MHOTO MpoOiieM. ABTOPHI Mpeasa-
raloT OCHOBHbBIE HarpaBieHus pa3Butus AO
«I1O3uCx»:

- Pa3BuTne npou3BOJCTBEHHONW CHUCTEMBI
Ha TpEeANpPUSTUH (HOBBIE MHJIOTHBIE MPOEKTHI,
co3nanue Jlun-oduca mo oOy4eHHIO MepcoHania,
KOYYUHT);

- BHenpeHnne HHCTPYMEHTOB OE€pEXITUBOTO
npousBojctea (SMED, TPM).

- Pa3paboTka yHUKaTbHOW TPOU3BOACT-
BeHHO# cuctemsl (100% wuHTErparus Bcex mo/-
pasnencuuii B PPS);

- Ycunenue paboThI ¢ MOCTaBIIMKAMU U 3a-
Ka3uMKaMHl TPEINpUaATUs MO aKTUBU3ALUU HUX
paboTHI C UCIIOJIB30BAHUEM BBITATUBAIOIIEH CHC-
TEMbI OpraHU3alluu IPOU3BOICTBA;

- [lonyyenne nuueH3un Ha oOpa3oBa-
TEIbHYIO 1€ATEIbHOCTb, C LIEThI0 pacIpOCTpaHe-
HUSI IEPEOBOTO OIbITA BHEAPEHUS] HHCTPYMEH-
TOB OEpeXJIMBOIO MPOU3BOJCTBO Ha JPYTrUX
NPEANPUITUSIX PETHOHA C IIEJbI0 YBEIUYCHHS
MpUOBLIH,

- [ToBeimieHne KBamuUKALKUU, PACHIUpPE-
HUE KOMIIETEHIMI IepcoHalia MyTeM CTaXKu-
POBKHM Ha NPEANPUATUSIX, SBIISIIOLUIUXCS JIHJIE-
pamu 1O BHEAPEHUIO JTMH-TEXHOJIOTHIA;

- [ToBbIlIeHNE NOSUIBHOCTH TEpPCOHANIA K
W3MEHEHHUSM, COBEpIICHCTBOBAHUE CHCTEMBI
OIIaThl Tpyaa ¢ nomoibio cucteMbl KPI.

BoiBoabl. PazButre npous3BOAHON CHUCTEMBI
MpEeANPUITHS Ha OCHOBE UCIIOJIb30BaHUS CTpaTe-

Volume 1/2017
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THYECKOTO MOAXO0Ja B paMKax KOHLEMIUH Oe-
PEXIIMBOTO MPOU3BOJICTBA OOECIICUHUT peann3a-
LU0 [OTEHLUana MNPEeAnpUsaTHs, JOCTHXKCHUE
KAaueCTBEHHO HOBOT'O YPOBHS BBIITYCKaeMOMH IpO-
OyKUuW, (OPMHUPOBAHME JENIOBOM pENyTaluu
IPEANPUATHS KaK IPOU3BOIUTENS NPOAYKIIUH,
COOTBETCTBYIOIEN MUPOBBIM aHAJIOTaM.

Conclusions. The development of the enter-
prise's derivative system based on the use of a
strategic approach within the framework of the
lean manufacturing concept will ensure the real-
ization of the enterprise's potential, the achieve-
ment of a qualitatively new level of output, and
the formation of the business reputation of the
enterprise as a producer of products correspond-
ing to world analogues.
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MOHHUTOPHUHI HA YCTOMUYHABOTO PASBUTHUE HA KAUECTBATA HA PEUHUTE
BOJHMU TEJIA B HAIMOHAJIEH ITAPK “IIMPUH*

MONITORING OF WATER QUALITY SUSTAINABLE DEVELOPMENT OF STREAM
WATER BODIES IN THE PIRIN NATIONAL PARK
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Boonume pecypcu 6 Hayuonanen napx ,, [lupun *“ ca yenen abuomuuer KOMIOHEHM U MAXHOMO ONA36aHe
UMA 8ANCHO EKOLO2UYHO, COYUATHO U CMONAHCKO 3HayeHue. M3cnedsanu ca niaHuHCKU peku 8 napka ¢ yen
YCMAHOB8aHe HA COCMOSAHUEMO HA 800UMe UM N0 (QUUKOXUMUYHY NOKA3AMENU 3a KAYeCmao u paspabom-
6ame HA NIAH 30 MOHUMOPUHE U YAPAGTIeHUE HA YCMOUYU8omo um pasgumue. H3evpulena e mepeHHo-npoyu-
samenna paboma npu HbIHOE00UE U MAN0B0OUE 30 14 peunu 8o0OHU mena clled MOYKOBU UBMOYHUYY HA 3a-
Mupcsigane u 6 npeceunume moukuy ¢ epanuyume na napka (benia, bvuoepuya, Cunanuwixa, Jemanuya, Bra-
xuncka, ecunuya, Inewra, bezbooicka, Pemuowce, Kamenuwxa, bpesnuwxa, JKenesuna, bucmpuya u Mozeo-
6uya) 3a onpeoensane cvovporcanuemo Ha pazmeopern O, nacumenocm ¢ Oz, nepazmeopenu gewecmea, CI,
NH;*, NOs3, SO4%, POs*, 6uoxumuuna nompeérnocm om xuciopoo (BI1Ks) u nepmaneanamua okucisemocm.
B mecmama 3a npoboezemane ca usmepsanu KoopouHamume, HAOMOPCKAMA GUCOYUHA, MeMNepamypama,
enexmponposooumocmma u pH, u e gpuxcupan pazmeopenusm Kuciopoo 6v6 oonume npoou. Jfanuu om ao-
KQNHUsL MOHUMOPUHS HA CHCMOSIHUEMO HA 800une no Qu3uUKo-XuMUYHU NOKA3AMeNnu 3a KaYecmao 3a nepuooa
2004- 2013 2. ca obpabomenu cmamucmuyecku. Ilo npeobradasawa wacm om aHAIU3UPAHUME NOKA3AMENU,
600UMe OM U3CICOBAHUME PEKU CA 8 OMAUYHO UTU O0OPO CbCMOsHUE, HO e YCIAHOBEHO ROBUUUEHO CbOBPIICA-
nue na NHys*, NOg', nepmanzanamna oxucasiemocm u BIIKs. B coomeemcmeue ¢ Eeponetickume u Hayuonan-
HUmMe HOPMAMUGHU OOKYMEHMU e OYEHEHO CLCMOSAHUENO HA U3CIe08aHUmMe 600OHU meaa no U3UKOXUMUYHU
noKa3amenu 3a Ka4ecmeo U ca HanpaseHu npenopvkKu 3a MOHUMOPUHE U YNpagieHue Ha yCmouuugomo pas-
sUmMue Ha Kauecmeomo Ha gooume.

Knrwuosu dymu: 3amvpcasane, MOHUMOPUHe, pexu, YCou4ueo ynpasienue, Xuopoxumus
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The water resources in the Pirin National Park are very precious abiotic compartment and their protection
is very important from ecological, social and economical point of view. River bodies in the park have been
investigated in order to determine their water quality after chemical parameters and create a management
plan for their sustainable development. During the periods of high and low water level investigations and
observations in the field have been done for 14 river water bodies after the point sources of pollution and on
the boundary of the park (Bella, Banderitsa, Sinanishka, Demyanitsa, Vlahinska, Desilitsa, Pleshka, Bezbojka,
Retije, Kamenishka, Breznishka, Jelezina, Bistritsa and Mozgovitsa rivers) by analyzing dissolved O,
saturation by O, Biological and Chemical Oxygen Demand, as well as concentration of Suspended Particle
Material, CI, SO4%, N-NH,*, N-NO3™ and P-PO,*. Coordinates and altitude above sea level of the sampling
points, electro- conductivity, temperature and pH have been measured in the field, and the fixation of dissolved
O in the water samples have been done as well. Data from the local monitoring on the water chemistry for
the period 2004-2013 have been treated statistically. It has been found that for the majority of parameters
studied the quality of water has been perfect or good, but the values of NH4*, NO3", chemical and biological
oxigen demand have been higher than for the standards for the moderate status of water bodies.
Recommendations on monitoring and successful management of river water quality sustainable development

based on the European and Bulgarian legislation have been given.

Key words: monitoring, pollution, rivers, sustainable management, water chemistry.

1. BnBenenme

[Ipu orneHsiBaHE Ha CHCTOSIHUETO HA BOJ-
HUTE Tena TpsOBa Ja ce OTYMUTA BIUSHUETO HA
BCUYKU (pAaKTOPU HA OKOJHATA Cpeia, KyITyp-
HUTE, COITMATHO-UKOHOMHYECKHUTE U JIP. CIICIH-
(¢uYHN XapaKTEepUCTHKH Ha BOAOcOOpHaTa 00-
nact B Hanmonanen napk ,,IIupun®. Makap, ue
Ta3u o0JIaCT € 3aluTeHa, qo0pe obiieceHa U ¢
5,6 BT TIO-BUCOK BOJICH OTTOK OT CPEIHUS 3a
bearapus, yoBenrkaTta akTHBHOCT B Hes € To0pe
MpeicTaBeHa Ype3 BOJOXBAIIAHUS U BOJOCHAO-
JTUTEITHU CUCTEMU 3a mpeobiaaaBaiaTa 4acT OT
KOro3anagna beirapusi, ropcku MHTHILA, XHKH,
ChOPBKEHUS Ha BHHITHU OPraHu3alliy, IPaKTH-
KyBally CelU(QUYHU CIIOPTOBE, TYPU3IBM, CEI-
CKO CTOIIaHCTBO U Jp., IPeIONPe eIy 3Ha u-
TEJIHO aHTPOMOTeHHO Bb3AeicTBHe. M3cnensa-
HUSATA BHPXY BIMSIHHETO HAa BCUYKHU TE3U JIEH-
HOCTH BbPXY Kaue€CTBEHOTO ChCTOSIHHE HA BO/I-
HUTE PeCypcH B Mapka MMa Ba)KHO 3HAUYCHHE 32
3ama3BaHe Ha YHUKaJIHOTO BOJHO OOraTCTBO C
OTJIMYHO KAYE€CTBO U B IOCTATHYHO KOJIHYECTBO
3a OBACUINTE MOKOJICHUS.

[IpeobnagaBamata 4acT OT NyOJIMKyBa-
HaTa WHQpOpPMAIHS 3a KayecTBara Ha BOJHUTE
Tena B mapka e gocrta ockbaHa (Ilnan 3a ynpas-
nenue Ha HII , ITupun‘, 2004; I'eoprues, 2008;
I'ppHuapos, 2008), a OLIEHKUTE Ca HANpPaBEHU
10 HeBaJIMIHA Beue HopMaThBHa 0a3a (Hapenba
7, 1986). [lo-aktyanna nHpopMaIus Moxe aa

ce u3noin3Ba ot Ilnana 3a ynpaBneHue Ha peuy-
HUTEe OaceifHn B 3amagHoOenoOMOpCcKU OaceiiH,
toM 2 u 3 3a p. Crpyma u p. Mecra 3a 2010-
2015 r. (www.wabd.bg), kakTo U B mpoyuBa-
HeTo Ha MapkoBcku u ['eoprues (2015). B Tsx
€ ompenesieHa TUIOJOTHUATA HAa MOBBPXHOCT-
HHUTE BOJIHM, 000COOEHH ca BOJHUTE Tella B KaTe-
ropus ,,peKu*, OIIEHEH € HATUCKBT U BB3AEUCT-
BHETO B PE3y/iTaT Ha YOBEIIKA JEHHOCT BHPXY
CHhCTOSIHUETO Ha MOBBPXHOCTHUTE BOJIU B Oa-
ceiiHa Ha pexute Ctpyma u Mecrta, U ca nac-
MOPTU3UPAHU TOYKOBUTE U AU(PY3HHUTE H3TOU-
HUIM Ha 3aMbpcsiBaHeTo UM. OT Hest MOXKe /1a ce
M3M0JI3Ba CaMO 4acTTa, Kacaella TepUTOpUsTa
Ha HII ,,[Tupun®, KosiTo € mo-oCcKbHA B CpaBHE-
HUE C OCTaHajaTa TEPUTOpHUs OT JBaTa BOJOC-
Oopa.

JlaHHWTE OT MOHUTOPUHTA HA MOBBPXHOCT-
HUTe Boau 3a nepuona 2004- 2013 r., u3Bbpui-
BaH oT MAOC npu MOCB, ce oTHacaT camo 3a
MaJika 4acT OT PEKHUTe U e3epaTa Ha TEPUTOPH-
siTa Ha TIapKa U BBIIPEKH, Y€ 10 JBa I'BTH B TO-
JIMHATa ca B3eMaHU Mpoou 3a PU3NKO-XUMUYCH
aHaJIu3, BOJHUTE Teja Ca Pa3JIMYHU U HUKOTa HE
ca M3clieIBaHN BCUYKU B €UH U CBHIIH NEPUOA
Ha MbJIHOBOAME WK ManoBoaue. [Ipenocrase-
HUTE PEe3yJTaTH OT TO3U MOHUTOPUHT C€ OTHa-
car camo 3a pekute bema, beaaepuna, /la-
MsaHuIa, be3ooxka, Baaxmacka m CaHpmaHcka
buctpuma, a ananu3upaHuTEe MOKa3aTeNH ca
Hali-Beue TeMIeparypa, eJIeKTPOINpPOBOAUMOCT,
pH, docdaru, amoHMEB M HUTpATEH a30T.
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Bweé epwv3ka ¢ moea, yenma na macmos-
wemo usciedsamne e 0a ce onpedeiu U OyeHu
CbCMOSIHUEMO HA OCHOBHUME peyHU B00HU
mena nHa mepumopusama Ha Hayuonanen napx
L upun ™ no guzukoxumuynu noxkazamenu 3a
Kawecmeo 6 cvomeemcmeue ¢ Pamkosama J{u-
pexmuga 3a gooume 2000/60/EC u cevpzanume
C Hesl aKMyaiHu HAYUOHAIHU HOPMAMUBHU OO0~
KYMeHMU.

[Tpou3THyamuTe OT Ta3u Lell 3aa91 MOTatT
1a ce 000CO0AT B CICTHUTE TPYIIN:

- Kareropusanust ¥ THIONOTHS Ha PEYHUTE
BojHM Tena B HIT ,,Ilupun‘ B CbOTBETCTBHUE CHC
,Cucrema b ot npunoxenue Il Ha PamkoBara
JupextuBara 3a Bogata Ha EC 2000/60 u Ha-
penba H4, 2012, 2014;

- O11eHKa HA PEYHUTE BOJHU TeJla Ha TEPUTOPH-
ATa Ha TTapKa 1o (U3UKO— XUMUYHHU TTOKa3aTeln
3a KQueCTBO;

- OneHKa Ha 3aMBPCSIBAHETO Ha BOIAHHUTE TEja
Ha TEPUTOpHUSITA Ha TIapKa ¢ a30T- U Pocdopch-
IbpKAIIY 3aMbPCSIBAIIN BEUIECTBA;

- PazpaboTBane Ha BOJO3alIUTHA IIporpama 3a
MOHHUTOPHHT H yCIICUTHO YIIPaBJICHHUE Ha YCTOM-
YUBOTO PAa3BUTHE HA KAYECTBOTO HA PEUHHTE
BOJIHH TeJa B MapKa.

2. O0eKkTH M MeTOAU Ha padoTa

B 3ammurenara repuropus Ha Hanmronanen
[Mapk ,,IIupun‘ e BKIIIOYEHA YacT OT BOAOCOOP-
Hute Oaceiinu Ha pekure Ctpyma u Mecra, Ko-
UTO CE OTHACAT KbM bermomMopckaTa 0TTo9Ha 00-
nmact. B Tax mpeobnamaBar KHCETUTE HHTPY-
3uBHM ckaiu (61 %), HO ce cpemar u MeTamop-
¢buu (16 %), kapbonarau (12 %) u HecroeHH
mianu tepureHHu Haciaru (11 %) (MapunoBa
u 3aropues, 1993; KaukoB u Mapunosa, 1992;
3aropueB u [{unkoBa, 1991; Koxyxapos u Ma-
puHoBa, 1994). Ha Ta3u Teputopus e nepuHu-
paHO MPUCHCTBUETO HA THMHOIBETHU TOPCKU
nouBu (Umbric Cambisols) — 12905.4 ha, ka-
dbsu ropeku mousu (Dystric-Eutric Cambisols)
— 8053.0 ha, nIaHUHCKO-IUMBAAHH IOYBHU
(Modic Cambisols) — 6962.0 ha u xymycHo-Kap-
oonarau nouBm (Rendzinas) — 1721.9 ha (Atnac
Ha nouBute B bbarapus, 1998; Teoxapos u np.
2009). PacturennaTa MoKprBKa B U3CjeIBaHaTa
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BOJIOCOOpHA IUIONI € TpeJCTaBeHa OT pacTu-
TEHU CHOOIIECTBA OKOJIO BOAHUTE OaceiHu,
XpacTOBH CHOOIIECTBA B CyOanmuiickara 30Ha,
TPEBUCTH U JIMBAJHU CHOOIIECTBA- JIMBAJHU
ropu, CyOaNmUiCKu W aJIMUNUCKH MacHINa, Top-
CKH CHOOIIECTBA, CHOOIECTBA OT CKAJTHU Xa0u-
TaTU ¥ BTOPUYHH PACTUTETHHU choOIecTBa. Bo-
JOMOOMBUTE €KOCHCTEMHU Ca OT a30HAJNeH Xa-
pakTep M ce cpemiar B LsjaTa TEPUTOPHUS Ha
napka, KaTo Hail-TUMUYHHU ca XUIApopUTUTE U
XUIPOPUTHUTE CHOOIIECTBA B CyOaNHiicKaTa u
anmmuiickata 3oHa (bonmeB, 1991; Habitats
Directive 92/43/EEC).

['maBHUAT BOAOJEN MPEeMHHABA 1O OMIIOTO
Ha [lupuH niaHWHA B HampaBlIeHHWE ceBepo3a-
Mag-FIOTOM3TOK ¢ o6Oma aemkuHa 40 km m
cpenHa HaaMopcKka BucoynHa 2616 m. OGmara
TIJIOII Ha MMOBBPXHOCTHHUS BOAOCOOPEH Oaceii e
405 xm?, ot xonto 204 Km? NMpUHAMLIEKAT HA
Bog0cOOpHHs Gaceiin Ha p. Ctpyma, a 201 km?
ca oT BojocOopHus Oacelin Ha p. Mecta. Cpen-
HaTa HagMopcka BucounHa € 2035 m, cbe cpe-
neHn Basex 1078 mm, npu koeto ce hopmupa
BoHO KomuuectBo 10,56 dm3.s™t ¢ 826 mm cpe-
JieH OTTOK M MO/ Ha OTTOKa 26,19 dm?.st.km’
2, PexuTe, MPOTHYAIH TIPE3 MAPKa, BOAAT HAda-
JIOTO CH OT U3BOPH, CIIMBAHETO HA TIOTOYETA U B
MOBEYETO CIIy4au, OT BUCOKOTUTAHUHCKH JICTHU-
koBU e3epa (Dwur. 1). Te umMaT CHEXKHO-TBKIOBO
MOJIXPaHBaHE M 3HAUYUTEIIHHA POJISI HA YCTOWYH-
BaTa reHeTHYHAa ChCTaBKa Ha OTTOKa. Banexure
B HII ,,Ilupun* ca 1,4 nbTH mo-rojaeMu B CpaB-
HeHue ¢ Teputopusta Ha [lupun mianuna u 1,7
I'BTH MO-TOJIEMHU OT T€3H 3a Isj1aTa cTpaHa, a oT-
TOKBT OT eauuuia riom B HIT ,,[Tupun‘ e Han
2 bTH MO-TOJISIM OTKOJIKOTO B [IpuH minaHuHa
U 5,6 IIBTH MO-TOJISIM OT TO3U B CTpaHAaTa.

3a enuTe Ha U3CIIEIBAHETO Ca ONPEEICHI
14 BogHu Tena, Kareropus ,,peKu‘, 0T KOUTO ca
B3€TH BOJHU MPOOM 3a aHAIHM3 HA MPECCUYHUTE
TOYKM C TPAaHULIMTE HA MapKa U Clie] TOUKOBU
M3TOYHUIIM Ha 3bMbPCABAHE MPU IIBIHOBOJUE U
manoBoaue npe3 2015 r. (Ta6un. 1). Toa ca pe-
kute: bena, beunepuna, Jlemsnuna, Cuna-
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mumka, Jlecmnmma, Ilnemka, be3doxkka, Pe-
Toke, Kamenuna, bpesnuiika, XKenesnna, Mo3-
rosuna, Cangancka buctpuiia u Bnaxuncka.

v 0800 e 300t [ e 3000 e 25a v [ e 70 e

®@ur. 1. Bonnn Tesia Ha Tepuropusita Ha HII
HIIHpUH®

OT BCEKU KOHTPOJIEH ITYHKT Ca B3€MaHU 110
TPH BOJHU MPOOHU, ABE OT KOUTO 32 ONpeeisiHe
Ha pa3TBOPEH KUCIIOPOJ, HACUTEHOCT C KUCIIO-
poa ¥ OMOXUMHUYHA TTOTPEOHOCT OT KUCIIOPOI, a
TpeTara 3a OCTaHaJIuTe nokazarenu. Ha tepena
ca M3MEpBaHM KOOPAMHATUTE U HAJAMOpCKaTa
sucounHa ¢ GPS/GIS Controler LT 30, Temme-
patypa, pH u enekTponpoBOIMMOCTTa Ha BO-
nara (Combo, Hanna Instruments), u ca ¢pukcu-
paHM B3E€TUTE B €IHA OT IBOMKUTE KUCIOPOIHU
mmmmera Bogau mpodu ¢ 40 % MnSO4 u 40 %
KOH 3a cBbp3BaHe Ha pa3TBOPEHUS KUCTOPOI B
MOMEHTa Ha mpoOoB3emManeTo. ChIbpKAHUETO
Ha pa3TBopeH Oz u buoxuMuyHata moTpeOHOCT
ot kucnopon (bIIKs) ca onpenenenu no meroaa
Ha Bunknep, IlepmanranatHata OKHUCIISIEMOCT
no Ky0en, cbappKaHueTo Ha HEPAa3TBOPEHU Be-
IIECTBa TErJIOBHO cien gunrpupane npe3 0,45
pum, CbABPKAHUETO Ha Xjopuau no Mop, cyi-
datu u docdatu crnekrpomerpudHo (Perkin-
Elmer, USA), aMOHHMEBU U HUTPATHU HOHU T10

o o [ v 1050 e i
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Kenpan (Tekator, Kelteck) (®wur. 2) (Mruarosa,
1998).

j' 3
®@ur. 2. U3mepBanus Ha Tepena B HII ,,ITn-
puH® (rope) U U3MOJI3BaHa J1a00OpaTOPHA
TeXHHUKA (10J1Y)

CraTtuctuyecku ca o0pabOTeHU U JaHHUTE
OT MOHUTOpPUHTA Ha MOBBPXHOCTHUTE BOJHU 3a
nepuona 2004- 2014 r., uzsppmBan ot MAOC
npu MOCB, 3a 7 pexu (bena, brunepua, [a-
MsHu1a, be3ooxkka, FOnencku moa, Bnaxuncka
u Cangancka buctpuria) mo remmneparypa, ejiek-
TporipoBogumoct, pH, pastBopen Oz, BIIKSs,
XIIK, amoHHMEB ¥ HUTpATEH a30T, U pochartw.

KoedunmenTsT Ha KOHCEPBAaTEBHOCT Ha 3a-
MBPCSABAILLUTE BEIECTBA € ONpeAeNieH KaTo OT-
HOILIEHUE MEX1y II€pMaHraHaTHaTa OKHCIIsie-
MocT (xumuaHara norpedHoct ot O2) u BIIKs
(Urnarosa, 1992).

[IpencraBenaTta B HacToOALIATA IMyOIHKAIIHS
uH(pOpMaLKA € eJIEeMEHT OT KOMILJIEKCHO IPOyY-
BaHe Ha cbeTostHueTo Ha Boaute B HIT , ITupun®
1o (GU3UKOXUMHUYHHU MOKa3aTeNu 3a Ka4eCcTBO B
cpoTBeTCTBUE ¢ PamkoBara /[upektuBa 3a BO-
nute Ha EBponeiickust crro3 (2000), gact ot yu-
UTO pe3yJITaTH, Kacaelly NaclopTU3auusaTa Ha
TOYKOBUTE U TU(PYy3HUTE U3TOUHULIA HA 3aMbP-
CsIBaHE M HATOBAapBaHETO Ha BOJUTE C oOpra-
HUYHHU BEIIECTBA OT TAX, KAKTO U YIIPABIEHHUETO
Ha yCTOMYMBOTO pa3BUTHE HAa CHCTOSHUETO Ha
ANMUICKUTE e3epa, ca MyOJUKyBaHU IO-PaHO
(Ignatova, Slijper 2015; Urnarosa u np., 2017).
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3. Pe3syararu u qucKycusi

CerinacHo wu3McKBaHMATAa Ha PamkoBata
Hupektusa 3a Bogute 2000/60/EC, TpancnoHu-
pana B 3akoHa 3a Boaute (wi.135) u upe3 uznoi-
3BaHe Ha ,,Cuctema b* (Ilpunoxenue 1 u Ilpu-
noxxenne 6 or Hapen6a H4 3a xapakrepuzupane
Ha noBBbpXHOCTHUTE Boau, 2012, 2014) B HII
LI upuH* ca uaeHtTudunupann 4 TUMA BOJIHU
Tena B Kareropus ,,peku‘: R1 (annuiicku tumn- 4
BOJIHU Tejla BB BojocOopa Ha p. Ctpyma u 1
BOJHO TSUI0O BBB BojgocOopa Ha p. Mecra), R3
(TutanuHCKY THTT- 17 BOJHU Tea BbB BoA0cO0pa
Ha p. Ctpyma u 18 B T03u Ha p. Mecra), RS (mo-
JTYMJIAHUHCKU THUM- | BOJHO TSJIO BBB BOJOC-
6opa Ha p. Ctpyma u 6 Ha p. Mecta) u R14 (tun
cyOCpeIn3eMHOMOPCKU MAJIKM U CPEIHH PEeKU-
5 BomHU Tena BBB BojgocOopa Ha p. CTpyma).
[IpencraBuTenu OT BCUUKH T€3U TUIIOBE BOJHU
TeJa ca 0OCKT Ha BHUMaHUE B HACTOSIIIIETO MPO-
yuBane (Tabm. 1).

Pesynrarure OT XMMHUYHHUTE aHAIU3U Ha
BOJHHUTE NPOOM OT HU3CIEABAHUTE DPEKH IPHU
MbJHOBOJME TOKA3BaT, Y€ IO IMOKA3aTEIUTe
KHCEITMHHOCT, €J1eKTPOIPOBOIUMOCT, ChIbpKa-
HUe Ha pa3TBopeH O, xmopuan u cyadaTi BOI-
HUTE Tena ca B ,,0TINYHO chcTosSHUE. BoanTe
ca nobpe Oydepupanu cbe croiiHOCTH Ha pH OT
7,01 (p. bpesnumka) nmo 8,36 (p. bena) npu
cpenna kucenuHHoct 7,56 pH enununu. Croi-
HOCTUTE Ha €JIEKTPOINPOBOAUMOCTTAa HAa BCUUKH
BOJIHH Te€JIa ca 3HAYUTEITHO MO/ HOpMara 3a OT-
JIMYHO cheTostHUE (cpemuo 51,68 uS.cm™, mpu
Hopma 500 puS.cm™) u Bapupar or 21,4 pS.cm
3a p. demsnuna npu xuxa Jemsuuna no 124,2
uS.cm™ 3a p. bena B MectHoCcTTa Beranopoto.
Karo 15110, KUCIIOPOAHUAT PEKUM Ha BOJHUTE
TeJa B MapKa ce XapaKTepu3npa ¢ BUCOKU CTOM-
HOCTH, KOETO € IMoKa3aTelsl 3a OTJIMYHO Kauec-
TBO. CpabpxaHueTo Ha pa3TBopeH O2 BbB BO-
nuTe e B rparuIuTe ot 8,34 mg.dm™ (p. Mosro-
Buna npu Ionuua neka) g0 11,44 mg.dm™ (p.
bena), cnmenctBue ot mobpe m3pazeHara TypOo-
JIEHTHOCT U a€pAIlMOHHUTE MPOLIECH B TUTAHUH-
ckute Teuenus (Tadmn. 1, kononure B JisBO). B
OTIIUYHO CHCTOSHUE TI0 TE3U MOKA3aTeNH ca BO-
JUTE U [IPH MAJIOBOHeE, C U3KIIIOUEHHE CaMo Ha
p. bpHaepuna non beHaepumika mosjsHa, Kb-
JIETO KOJIMYECTBOTO Ha pa3TBopeHus Oz e easa
3,73 mg.dm?, OTIPECTISANI0 HAN-TIOMIOTO yMe-
peHo kadectBO (mox 6,00 mg.dm®) (Ta6m. 1,
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KOJIOHUTE B JICHO). B moBeueTo ciayyau cToii-
HocTHTe Ha pH ca Mo-BHCOKH MpH MaJOBONE
(cpemno 8,11 pH enunuim), OTKOIKOTO MpH
neaHOBoMe (7,56). Makap, 4e octaBa B rpaHu-
IIUTC HA M3MCKBAHUATA 3a OTJIMYHO KAueCTBO,
SIIEKTPONPOBOIMMOCTTA Ha BOAUTE Ha p. bena
p. bpHIepuna mpu MajoBOAME € 3HAYUTEITHO
M0-BHCOKA, OTKOJIKOTO MpH IbiaHOBo e, Oco-
6eHo p. bpHaepuna, cien bruaepuiika mossHa,
KBJICTO MPU MAJIOBOAME € H3MEpPCHA MAaKCH-
MajiHa enekTporposogumoct 304,9 uS.cm?, a
Mpy MBJIHOBOJME CTOMHOCTTAa M € enasa 65,1
uS.cm?. Cpenmara enekTpompoBOAMMOCT 3a
BCHYKH M3CJICIBAHH BOJIHH TEJIa CHIIO € MO-BH-
coka (78,2 pS.cm™?) u kucmopomHuAT pesxum
no-HeGnaronpusTex (8,07 mg.dm™) npu mano-
BOJIME B CpaBHEHHE C MEPHUO/a HA MTBIHOBOINE
(crotBetHO 51,68 pS.cm™ u 9,71 mg.dm?)
(Tabm. 1).
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®@ur. 3. buoxummnuna norpednocr or O2 B
NepuoJ HA MbJIHOBOAUE (TOpe) U MAJIOBOAHe
(mos1y), mg.dm
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®@ur. 4 Crabpxanne Ha pocdaTen pocdop
BbB BOJHHUTE Tej1a, KATETOPUA ,,peKH*, IPH
MbJIHOBOAME (TOpe) U MajoBoaMe (10.1Y),
mg.dm-

Jloka3aTencTBO 3a MOBUIIIABAHE HA 3aMbPCS-
BaHETO Ha PEYHUTE BOJU C OPraHWYHH Bellec-
TBa TIPU MAJIOBO/ME € U BIIOIIABAHETO HA ChC-
TOSTHUETO Ha npeolJaiaBaniaTa 4acT OT U3Cie/-
BaHuTe peku no nokasarenst bIIKs. I[Tpu nbiHo-
BoAMe, 9 OT BOAHHUTE Teja CHOTBETCTBAT Ha
M3HUCKBaHUSATA 32 I00PO KauecTBO U 5 ca B IO-
somo cwheTostHue (Pdur. 3, rope), mokaro mpu
MajoBojaue 13 BOOHM Tena ca B HAW-JIOMIOTO
yMepeHO ChCTOsIHUE 10 To3u mnokaszaten (dur.
3, nony). Croitnoctute Ha BIIKs ca no-Bucoku
B IIEpHOJ1 HA MAJIOBOJUE U Bapupar B IIUPOK JTU-
anasoH - ot 1,24 110 5,22 mg.dm™ npu nbaHOBO-
mue 1 ot 2,06 10 7,83 mg.dm™ npn manoBoxwue,
KOETO € MoKa3arey 3a pa3JInyHO HUBO HA 3aMbp-
CEHOCT C OMOJOTHYHO PAa3TpaiMMHU OpPraHUYHU
BemecTBa (Pwur. 3).

B nepuon Ha manoBoaue ce yBenuyaBa U
KOHIIEHTpauusaTa Ha (ocopchabpikaiy Be-
miecTBa B peyHute Boau. Ilpu mbiaHOBOIME,
BCUYKU M3MEPEHU CTOMHOCTH ca MHOTO OJIM3KH
(moxm 0,004 mg.dm'3) Y BOJIUTE OT BCUYKH BOIHU
Tena ca B OTJIHYHO ChcTosiHue (¢ur. 4 rope),

* Tog VIl Homep 1/2017

JIOKATO TIPU MAJIOBOJINE ChIBPKAHUETO Ha oc-
daren pochop B u3cnenBaHUTE BOJTHH TEla Ba-
pupa ot 0,001 1o 0,022 mg.dm=, xato camo 9
OT U3CJTIEBAHUTE PEYHU BOJHM Teja 3ama3BaT
OTJIMYHOTO CH CBCTOSHUE, 2 OTroBapsT Ha
M3HUCKBaHMATA 3a 100p0 KauecTBo ([emsauiia u
Kamenuna) u Ha 3 CbCTOSIHUETO CE€ € BIIOLIUIIO
1o ymepeno (bena, branepunia 1 Mo3srosuria)
chbe croitnoctu Han 0,02 mg.dm™ (¢pur. 4 gony).
3a pasnuka ot ocdatute, H3MEPEHOTO Ch-
IbpXKaHUE HA aMOHHEB a30T € B IIMPOK Juara-
30H 32 OTJICJTHUTE BOJHU TeJa, KAKTO MPH I'bJI-
HOBO/JIME, TaKa U B IepHoJ Ha MasioBoaue. Haii-
BHCOKHU KOHIIEHTPAIlUK HA aMOHHEB a30T ca YcC-
TanoBeHu B p. beuaepuna (0,54 mg.dm?), Jle-
cumuna (0,50 mg.dm™) u Petmxe (0,46 mg.dm
%) py MBJIHOBOME, TTOPAIH KOETO CHCTOSHH-
€TO UM Ce OIIEHSIBa KaTO yMepeHO [0 TO3H I0-
Ka3arell. B chIIoTO BpeMe 8 OT M3CiIeaBaHUTE
BOJIHU TeJa ca B OTJIMYHO CHCTOSHUE C HUCKU
croiiHOCTH 3a amoHueBus asor 1ox 0,02
mg.dm™ (bena, lemsanmua, ITnemxa, be36oxka,
bpesnuika, Xenesuna, Mosrosuna u Bnaxun-
CKa), a BoauTe B pekute bpaaepuiia nox brHe-
punika nossaa (0,09 mg.dm™>), Jlemsauma (0,23
mg.dm>) u Kamenmma (0,23 mg.dm™) croTser-
CTBaT Ha HOpPMHUTE 3a A00po kxadectBo o Ha-
pen6a H4 (2014) (0,4 mg.dm™) (dwur. 5 rope).
B nepuon Ha MmajsioBogue 9 OT BOJHUTE Tela ca
B OTJIMYHO CHCTOSHUE 10 ChIbPKaHUE HA aMO-
HHEB a30T che ToitHocTu mox 0,03 mg.dm™
(bena, bwuaepuna, Ilmemka, be3boxka, Pe-
tke, bpesnumka, XKenesuna, Mosrosuna u
Biaxuncka), a octananure 5 ca ¢ 100po kauec-
B0 (bpHaepuna cien x. Buxpen, JemsHuna,
Jecununa n KameHnnna) npu KOHLIEHTpaluK OT
0,14 10 0,37 mg.dm™ (dur. 5 gony). oxobHO
M0-BUCOKO ChAbP)KaHHE Ha aMOHHUEB a30T Mpe3
nepuofa Ha MIBIHOBOJUE CIPSIMO MAalOBOJAME
Oellle yCTaHOBEHO M 32 BHCOKOIUIAHHMHCKHUTE
eszepa B HIT ,,ITupun®, ot kourto ce hopmupa Ha-
4aJioTO Ha rojisiMa 4yacT OT U3CIIeABAaHUTE PEUYHU
BoaHu Tena (Mraatosa u ap. 2017). ToBa moxke
Ja ce 00sicHU ¢ mpeobiagaBaioTo BIUSHUAE Ha
T y3HUTE U3TOYHUIIM Ha 3aMbpCSIBaHE € a30T-
ChIBPIKaIIM BEIlleCTBA Ha BOJUTE B MapKa.
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B mmpok amamna3oH oT CTOMHOCTH Ca U U3-
MEpPEHUTE KOHIIEHTpAIlM1 Ha HUTPaTHUs a30T. B
nepuoj, Ha MbJIHOBOJAHE T€ BapupaT MEXIy
0,11 mg.dm® (ITnemka u XKeneswna) u 1,22
mg.dm= (Jlecumua), kato 3 OT BOAHUTE Tema
ca B OTJIMYHO ChCTOSIHKE, 5 B 100PO U OCTaHa-
aute 6 ca ¢ ymepeHo kadectBo (Pur. 6 rope). C
OTJIMYHO KA4EeCTBO B IEPUOJ] HA MAJTOBOAHE CA
6 BOJIHU TeJla, HAKOU OT KOMTO Ca ChC CHUMBO-
mmyHK KoHneHTtpanuu ot 0,01 mg.dm™ (Bpes-
HUIIKA, JKene3nna u Mosrosuiia), beHnepuia u
[Inemka oTroBapsT Ha U3UCKBAaHUATA 32 100PO
Ka4yecTBO, JIOKaTo ChCcTOsiHUETO Ha bemna, le-
MsHuIa, decunuia, be3boxka u Petrke He Ch-
OTBETCTBA HA T€3W HOPMH U Kaue€CTBOTO MM C€
OLICHsIBA KaTO yMepeHo. Haii-BUCOKO chabpxka-
HUE Ha HUTpATEH a30T € U3MEepeHo B peka Pe-
ke (1,20 mg.dm™) (Pur. 6 gomy).

1o ce oTHacs 10 BIMSIHUETO HA TOUKOBUTE
M3TOYHHUIIM Ha 3aMbpcsiBaHe (XkuTe BuxpeH u
JlemsiHUIIa, KAKTO ¥ MPEYUCTBAHUTE OTNAAbYHU
BOJAM OT KoMIulekca bbHaepuika mossHa)
MOJKE J1a c€ OTOeNIek U, Y€ KaUeCTBEHOTO ChCTO-
sSHUE Ha BOAWTE Ha peka bbHaepuna, o mnoka-
sarenute bIIKs, amonueB a3ot u ¢ocdaru, oco-
O€HO MpHU MAJIOBOJNE, € MO-JIOIIO B MyHKTA He-
MOCPEACTBEHO CIIe/l XMKaTa, KOETO CBUIETEC-
TBA 3a MPSICHO 3ayCTEHU HEMIPEUYNCTEHU OUTOBO-
dexamau Bogu (Dur. 3, 4 u 5). Camo enexrpon-
POBOAMMOCTTA Ha BOJUTE, KOSTO ce (hopMHUpa OT
pa3TBOPUMMTE HOHHM, MOCTHIBAILM OT IjsyIaTa
BOJIOCOOpHA IIJIOII, UMa MO-BUCOKH CTOWHOCTH
cinen beuaepuinka nossHa U npeau rpax ban-
CKO, OTKOJIKOTO HENOCPEACTBEHO CIIE] XMXKUTE,
KaKTO IIPU IIBJIHOBOJINE, TaKa U IIPU MAJIOBOAME
(Tabm. 1).
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Taoauna 1.

Cbcrosinne Ha n3caeasanure Boguu Tejaa B HII ,,Ilnpun® no Hsakon GpU3NKOXUMHYHH IOKA-

3aTeJId 32 Ka4eCTBO, NP MbJIHOBOAME (JISIBO) U MAJIOBOAHE (ISICHO).

N Pexa Konrtponen myHKT Temmnep., °C pH Enex., uS.cm™® Oz, mg.dm
1 R5 Bbena, M. Beranosoto 44197 8.36/8.56 124.2/169.1 11.44/7.50
2 R3 bwraaepuna 1, x. Buxpen 6.4/12 7.32/7.35 24.5/150.2 10.83/13.12
3 R3 Beunepuna 2, beua. IMom. 6.7/12 7.2817.67 65.1/304.9 10.44/3.73
4 R3 Jemsuuua 1, x. TeMsauna 5.8/9.6 7.39/8.15 21.4/18.9 9.83/7.83
5 R5 Hemsiauna 2, npemu rp. bancko 7.1/13.2 8.18/7.81 52.7141 9.61/8.71
6 R3 Jecununa, rpaHuna napk 76/9.2 7.11/8.09 38.4/14.3 9.49/8.22
7 R3 [Tnemka, rpanuna napk 6.6/9.8 7.28/8.08 29.8/15.1 9.37/8.31
8 R3 Bbesboxkka, rpaHuLa napk 79/938 7.51/8.15 27.9/23.8 10.17/7.84
9 R1 Permxe, rpanuna Ha napka 7.6/13.2 7.52/8.1 54.3/82.7 8.66 / 7.63
10 R3 Kamenuria, rpanuiia mapk 7.2/13.3 8.04/8.23 62.1/40.1 10.28/8.72
11 R14  Bbpesnumka, rpaHuIa napk 71133 7.01/8.38 47.8/39.8 10.34/ 8.66
12 R5 XKenesuna, rpanuna napk 10.2/13.7  7.92/8.25 61.2/61.9 9.22/7.34
13 R1 Mosrosuna, I[TonuHa a1bpKa 14.1/11.5 7.14/7.88 49.8/30.2 8.34/7.6
14 R1 BnaxuHcka, rpaHuIa napk 11.6/12.6 7.82/8.54 64.3/70,7 7.8717.27
Cpenno 7.87/11.71 7.56/8.11 51.68/78.2 9.71/8.07
Mun 44192 7.01/7.35 21.4/14.3 8.34/3.73
Makc 141/13.7 836/856  124.2/3049 11.44/13.12
Crasapr 3a OT1In4HO 6,5- 8,5 650 10,5- 8,0
Ka4yecTBO Hobpo 6,5- 8,5 750 8,0-6,0
YMepeHo 6,5- 8,5 Hapn 750 ITox 6,0
Taoauna 2.

O00011eHN JAHHN OT MOHUTOPHHIA HA CHCTOSTHMETO HA PEYHHUTE BOJHH TeJIa HA TEPUTOPUATA
Ha HII ,,ITupun” no ¢pusmkoxuMu4Hu nmokaszareu 3a kauecrso (Hapenoa H 4, 2014) 3a nepu-
oxa 2004- 2013 r., mg.dm-.

Pexu pH 02 Enekr, ps.cm?  BIIKs N-NH4* N-NOs- P-PO.*
Cpenno 2004-2013 7.75 9.13 50.85 0.97 0.051 0.124 0.061
min 2004-2013 6.80 6.01 17.50 0.26 0.003 0.002 0.004
max 2004-2013 9.44 12.90 215.00 3.75 0.782 0.879 0.755
OTJIHYHO 6,5- 8,5 10,5- 8,0 650 1o 1,0 a0 0,04 a0 0,2 a0 0,01
Jo6po 6,5- 8,5 8,0-6,0 750 1,0-25 0,04-040 0,2-05 0,01- 0,02
YMmepeno 6,5- 8,5 Ilox 6,0 Hapn 750 Han 2,5 Hap 0,40 Han 0,5 Hap 0,02
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Taoauna 3.

KoedunueHT HA KOHCEPBATHBHOCT HA 3aMbPCIBALINTE BEelIECTBA 32 HAKOM peunu Boauu Teaa B HII
»IIupua®“. CpenHu croiiHocTH 3a nepuoaa 2004- 2013 r.

BoxHo Ts510 BIIKs, mg.dm®  XIIK, mg.dm® Koeg. Ha KOHCEpBaTUBHOCT
(XTIK / BIIKs)

bena R5 BG4AMESOORO087 0.91 0.80 0.88
Jemsauna 1 R3 BG4MESOORO08S 0.90 1.56 1.73
Jemsauna 2 R3 BG4MESOORO08S5 1.02 1.58 1.55
Bbeupepuna 1 R3 BG4MESOORO085 0.96 3.07 3.20
beanepuna 2 R3 BG4MESOOR085 0.86 1.90 2.21
be36oxka R3 BG4AME700R094 1.04 2.32 2.23
Onencku gon 0.92 1.36 1.48
Cannancka buctpuma 1 R1 BG4ST500R067 0.87 1.83 2.10
Cannancka buctpurma 2 R1 BG4ST500R067 1.22 2.93 2.90
Bnaxuncka R1 BG4ST500R058 1.01 0.78 0.77

CpeaHo pevyHu BOJAHU TeJia 0.97 1.82 1.87

Benuku oTOensizaHu CTOMHOCTH Ha H3C-
nenBanute nokaszarenu (pH, enekrponpoBoau-
MocT, pastBopeH Oz, docdaru, amMOHUEBH U
HUTPATHU WOHU) 332 M30paHUTE PEUHU Teja ca
3HAYUTEIIHO MO-HUCKH OT AOMYCTUMHUTE HOPMH
mo Hapen6a Ne 9 (2001), xoero ompenens: Bo-
JUTE KaTo MOAXOSIIN 32 MUTeHHO— OUTOBO BO-
JonoTpeOIeHne, KaKTO MPHU IBIIHOBOJME, TaKa
1 B iepuo Ha manoBojue (Tadmn. 1, dur. 4, S u
6). IIpu ananu3 Ha pe3yaTarure, obaye, OT cTa-
THUCTHYecKaTa 00paboTKa Ha JaHHUTE OT MOHU-
TOPUHTA Ha CHCTOSIHHETO HA BOJUTE HA PEKHUTE
bena, bowaaepuma, Jlemsnuna, be3boxka,
KOnenckn non, Canpancka buctpuna u Bna-
XWHCKa 3a nepuona 2004- 2013 r., ce ycraHo-
BsIBa, Y€ MaKap CpPEeIHUTE CTOWHOCTH JIa ca B
IpaHULUTE HA U3UCKBAHUATA 32 MUTEHHU BOJIH,
MEPUOUYHO Ca U3MEPBAHU HSIKOW MAaKCUMAaTHU
cToitHocTH Ha mokazarenute pH, docharu u
aMOHHEBH HOHU, KOUTO MPEBUINABAT HOPMHUTE
Ha Hapen6a 9 (2001). I1pu Hopma 3a pH ot 6,5
1o 8,5 ca uamepsanu 9,44 pH enununu, 3a amo-
HHUEBHUS a30T MakCUMaJHO ca u3Mepenu 0,78
mg.dm™ npu Hopma 0,5 mg.dm™, 3a pocarure
crotBetHO 0,76 mg.dm™ mpu cemara Hopma

(Tabn. 2). ToBa Hanara mpoBeXJaHE HA CHUC-
TEMHU MOHHMTOPUHIOBH H3MEpBaHHS Ha TE3U
MOKA3aTeH 32 BCUYKH BOJHH Tella B MapKa, OT
KOUTO MMa BOJOXBAIAHUS 32 TUTCHHO-OUTOBO
BOJIOTIOTPEOIICHHE.

Tps6Ba na ce orOenexu, ye B TJIaHa 3a Y-
pasiienue Ha HIT ,,ITupun® (2004), na 6a3ara Ha
pe3yaTaTuTe, TMOJIYYEeHU IPH OIpeNeNsHe Ha
IOYTH CHIIUTE MOKA3aTeIH, ChCTOSHUETO Ha
BCHYKHU BOJIHU TeJa € OIICHEHO KaTo ,,TbpBa Ka-
TEropusi*‘, B CbOTBETCTBUE C M3IMOJI3BAHUTE TO-
raBa HOpMHU B HeBanuaHata Bede Hapenba 7 3a
olpeneNisiHe Ha KauyeCTBOTO Ha TEYallUTe TO-
BbpXxHOCTHH Boau (1986). CinenoBaTenHo mpes
nocneauure 10- 15 roguHm ce ycraHoBsBa
c1abo BIIOIIaBaHE HA KAa4eCTBOTO HA MOBBPX-
HOCTHUTE BOJM B [lapka o oTHoIIEHUE Ha a30T,
dbochop n OMoXuMUIHA MMOTPEOHOCT OT KHUCIIO-

poa.

[TopaTnuBOCTTa HA 3aMbpCIBALIATE BEIIEC-
TBa KbM OMOXUMHUYHO pa3TpakIaHe e mora-
JTAHETO UM BBB BOJIHA CpeJla MOXKE Ja CE OLICHU
10 KOepUITMEHTa Ha KOHCEPBATUBHOCT, KaTO OT-
HOIIIEHUE MEXIYy XHMHYHATa MOTPEOHOCT OT
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KHCJIOPOJI, OTpa3sBallia KOJUYECTBOTO Ha
BCHUYKHM 3aMbpCSBAIlld BEIIECTBA BHB BOJATA U
OMOXMMHUYHATA MOTPEOHOCT OT KHUCJIOPOJ, Ja-
Bama uHpopmalus caMo 3a OHOJIOTHYHO pasr-
pagumute 3ambpcutenu (Mruarosa, 1992).
CroiiHocTuTe 3a KOehUIIMEHTa Ha KOHCEpPBa-
THUBHOCT ca ITI0-MaJIKi OT 1 caMo B 2 OT H3ClIe-
BaHuTe BojiHHM Tena (bena u BoaxuHcka), koeTo
O3HAYaBa, Y€ 3aMbPCIBAIINTE BEIIECTBA, MOC-
TBHIBAIIM B TAX, ca Obp30 pasrpaaumu. B ocra-
HaMUTEe 5 OT mW3cnenBaHuTe peku (JlemsHuia,
beunepuna, be3zooxka, FOnencku non u Can-
nancka buctpuna) koeuHeHTHT HA KOHCEp-
BaTUBHOCT € II0— I'OJIAM OT 1, IMOKa3Balll, 4¢ B
TSX MMa BEILECTBA, HEIOaBalllk ce Ha OMOJIO-
TUYHO pa3rpakKaaHe Ype3 CaMOINPEUUCTBATETHH
npouecu BbB BoAHaTa cpena. Haii-Bucoka e
CTOMHOCTTA Ha Koe(UIIMEeHTa Ha KOHCEPBATHB-
HOCT BBB BOJUTE Ha p. bpHaepuma cien xuxa
Buxpen (3,20) u p. Cannancka buctpuna cnen
[Tonmuua JIwvka (2,90) (Ta6x. 3), koeTo maBa oc-
HOBaHHE J]a C€ CMATA, Y€ TaM CE 3ayCTBaT HE
camMo0 OMTOBO-(hEeKATHH HEMPEUYNCTEHU BOJIU, HO
Y YCTOMYMBH Ha pa3Tpa)KIaHe XUMHUYHU ChEH-
HEHHUsI, KaKBUTO ca TEPUIHHUTE Tpernapatd |
JIPYTH BEIIECTBAa OT CIIEKThpa Ha OMTOBaTa XU-
musa. HeoOxoammo e 1a ce oTOeIeKH, Y€ CTOM-
HOCTHUTE W Ha JIBaTa MOKa3aTelsl, y4acTBaIlH B
OTIpE/ICNITHETO HAa KOHCEPBAaTHMBHOCTTA Ha 3a-
mbpcutenute (XIIK u BI1Ks) ca mHOrO HHCKH,
MMOKa3BalIlo, Y€ ¥ KOJIMUECTBOTO Ha OMOJIOTHUYHO
HEpa3rpaJiIiMH BEIIECTBA € CHIIO B HIUCKU KOH-
ueHTtpauu. Ho umaliku npeaBu HaJIu4ueTo
Ha MHOJKECTBO BOJIOXBAIllaHUs B TapKa 3a Mu-
TetHO OMTOBO BOJONOTPeOICHUE, TE3H MOKa3a-
TeH TPsIOBa J1a ca OOEKT Ha BHUMAHUE IIPU MO-
HUTOPUHTOBUTE TPOYYBAHUS C €N YCIEITHO
yIpaBJICHUE HAa YCTOMYMBOTO pa3BUTHE HA Ka-
yecTBaTa Ha BOJUTE.

4. 3aka04eHne, U3BOM U NMPENOPbKHA

[Ipu u3BBpIICHUTE U3CIEABAHUS € YCTAHO-
BEHO, Y€ M0 MpeodianaBamaTa 4act oT u3Mep-
BaHUTe nokasarenu (pH, enexTpornpoBoauMocT,
KHCJIOPOJICH pexuM, cyidaru, pocdaTu u Xio-
puAM), BOJHUTE Tela B TMapKa, KaTeropus
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»PEKH®, ca B OTJIMYHO CHhCTOSTHUE BHB BCUUYKHU
N3CJIICABAaHU KOHTpOJIHI/I HyHKTOBe.

M3kirouenue nmpaBu OpraHUYHOTO 3aMbPCs-
BaHe, orieHeHo upe3 bIIKs, u chabpxanuero Ha
aMOHHUEB W HUTpPATEH a30T, MO KOUTO IMOKa3a-
TeNH 3a mpeolianaBamiaTa 4act OT H3CJIeBa-
HUTE PEYHMU BOJHHU Tejla HE MOXKE Ja Ce IOocC-
TUTHE 100PO CHCTOSIHUE ChIIIACHO M3UCKBAHU-
sta Ha PamkxoBara JlupektuBa 3a BoOjara
2000/60/EC. Maxkap 1 B MajJKd KOJMYECTBA, €
YCTaHOBEHO HAJMYUETO HA TPYAHO pa3rpauMu
BEIIIECTBA B MpUpoaHHUTE Boau. HabmonaBa ce u
cnabo BJOIIaBaHE HA KAYECTBOTO HAa PEUHHTE
Bo M 1ipe3 nocienuute 10-15 ronunu. ToBa Ha-
Jara ja ce oObpHE CepHO3HO BHUMaHWE Ha YII-
paBJICHUETO HA YCTOMYMBOTO Pa3BUTHE Ha Ka-
YyecTBaTa Ha BOAUTE HA TEPUTOPHTA HA MapKa.

Ha 6aszara Ha Te3u HM3BOOM MOXKE Ia CeE
MPEJIOKU CIIeTHATA BOIO3AINTHA MPOrpaMa 3a
MOHHMTOPHHT M YCHEIIHO yNpaBjeHHe HA ycC-
TOWYHUBOTO Pa3BUTHE HA Ka4yecTBaTa HA pey-
HHUTE BOJIH B NMapKa:

- Msrpaxkiane Ha MOJYJIHU JIOKQJIHU MPEYUCT-
BaTEJIHU ChOPBHKEHUS 38 BCHUKH O0CKTH U JIeHi-
HOCTH Ha TEPUTOPHSTA Ha MapKa;

- [TonabprkaHe Ha CHIIECTBYBAIINTES KaHAIHM3a-
OUOHHHU CUCTEMHU U HO,Z[OGpHBaHe Ha OpCUUCT-
BaTeIHUSA e(PEeKT Ha MPEUUCTBATEIHUTE ChOPH-
KCHUA KBM TAX,

- KoHTpos BBpXY clia3BaHe HA U3UCKBAHUATA 32
MmecraTta u 6p0}1 Ha mamryBamuyTe JOMAlIHU KU~
BOTHH B MapKa;

- CTpor KOHTpOJI BbpPXY CTPOUTEICTBOTO Ha
HOBHU O00CKTH, ChC 3aIBDKUTEIIHO U3UCKBAHE 32
OCUTYpABAHC HAa NMPCYHUCTBAHC HA OTIIAABYHUTC
BOJIH MTPE/IM YCKAHETO UM B SKCIIJIOATAIIHS;

- MOHUTOPUHT BBpPXY IPUTOJHOCTTA HA BOJAUTE
OT BOJIOXBAI[AHUATA B MapKa 3a MHUTCHHO- OH-
TOBO BOJOMOTpeOIeHNE, 0CO0eHO TO0 OMOXH-
MHYHA TOTPEOHOCT OT KUCIOPOJI ¥ ChIbPIKaHHUE
Ha a30THU (OPMHU, NIPH TBIHOBOINE U MAJIOBO-
e,
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PACUETHBIE XAPAKTEPUCTUKH BECEHHET O IIOJIOBObSI B BACCEVMHE PEKA
INPUITATD HA BA3E MOJAEJIM OBBbEMHOI'O THITIA

llozopenosa Mapuna
morskayal28@mail.ru

Ooecckuii 20cy0apcmeentbvill IKOI0SUYECKULL yHugepcumem, Kkageopa
«luoponoauu cywuy, K.2eoep.H., cm. npenooagameiv
Ooecca 65015, Jlvsosckas 15

Pestome. Obocrosannas memoourxa 0oeedenda 00 NpAakmu4ecKo2co UcCnojlb306aHUAL. AKmyaJZbelM
ABAemcs HeE NMOJIbKO YMOYHEHUe pacdeninvlx napamwempoes, Ho U YCOBEPULEHCMBOBAHUE HOPMAMUB-
HbIX OOKyMeHMOG ons onpedeﬂenuﬂ xXapakmepucmuk MAaKCUMAajlbHO20 CMOKaA peEK. Omo nozeoaum
NOBLICUMb HAOEHCHOCHb NPOEKMUPOBAHUSA U OANbHEUULYI0 DE30NACHYI0 IKCHIYAMAYUo 2uopomex-
HUYECKUX COOPYIHCEHUI.

Knrouesvie cnosa: makcumanvuwlil CMOK, 6eCeHHee I’lOJZO@O@be, CJI0U CmoKa, HopmamueHasl 6a3a,
gbOpMlebl 00beMH020 munda, npodwl.?fcumeﬂbnocmb CKJIOH06020 npumokKa, 3aJleCEKHOCmMb U 3aboo-
YEeHHOCNlb.

Summary. Reasonable technique brought to practical use. Actual is not only clarification of cal-
culation parameters but also improvement of normative documents for determination of descriptions
of maximal flow of the rivers. It will allow to promote planning reliability and further safe exploitation
of hydrotechnical building.

Keywords: maximal flow, spring tide, layers of flow, normative base, formulas of by volume type,

duration of slope inflow, the theirand and bogginess.

OCHOBHBIMM ~ 3aJjadyaMU  MCCJIEIOBAHUS
ObUI0 000CHOBaHME, ONUPAACh HA MUPOBOW U
OTEYECTBEHHBIN OIBIT, U peaju3anus Oojee
COBEpPUIEHHOW PACUETHOM CXEMBI, IO CpaBHE-
HUIO C CYIIECTBYIOIIUMH B YKpauHe, JJIsl Oll-
peneneHusl XapaKTEpUCTUK MaKCUMaIbHOIO
CTOKa BECEHHETO IOJIOBOJIbSI PENKON BEPOST-
HOCTH TIpeBbIlIeHUs B Oacceiine [IpunsaTu.

OTHOCUTENBHO BECEHHErO I0JOBOJbS B
OCHOBHOM pacyeTHble (OpMyJbl HMEIOT pe-
OYKIHOHHYIO WJIH OOBEMHYIO CTPYKTYpY.
Psanom aBTopos [1,2,3,4] npennaranuch CTpyK-
TYpbl, OMHUPAIOIIMECST HA TEOPUIO PYCIOBBIX
n30xpoH. Ho mmpokoro pa3BuTHs 3TO Harpas-
JIeHUE HE TMOJIyYMJIO U TJIaBHBIM 00pazoM Mo-
TOMY, YTO PAacdeTHBbIE CXEMBbI IpeaIoJiarain
HaJu4ue MapaMeTpoB, KOTOPbIE THAPOMETEO-
POJIOTHYECKUMHU CITykK0aMHU HEe U3MepsUTUCh. B
pe3yibTaTe BCE CBEJIOCH K UCIOIB30BAHMIO TO-
apK0 popmyn pexykumonHoro tuna. Ilpasna,
B MOoHOrpaduu [S] HE TONMBKO IJIs TOJTYICHHS
pacueTHBIX MAaKCUMYMOB CTOKa BECEHHET0 T10-
T0BO/Ibs B Oacceiine p. [IpunsaTe, HO Takxke U
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JUTSL TIeTIel TPOTHO3UPOBAaHMs ObLIa pean30-
BaHa TakK Ha3bIBaeMas pacyeTHas cxema orepa-
TOpHOTO TUMA. )15l MOJTy4eHHs] HEKOTOPBIX He-
U3MEPSEMBIX THUIAPOJIOTHUECKUX BEIUYHH (B
YaCTHOCTH, MPOJAOHKUTEIIBHOCTA CKIIOHOBOTO
IPUTOKAa M KOI((UIMEHTOB PYCIO-TIOHMEH-
HOTO PEryJupOBaHMs MMaBOJIKOB WJIM TOJIOBO-
JIM) UCTIOJIb30BAaH YMCIICHHBIM METOM, B OC-
HOBY KOTOPOTO TIOJIOKEHO CITOCO0 UTEPAIUH C
HAJIOKEHUEM ONPEICIICHHBIX OTPaHUYCHUN Ha
HMCKOMBIC TTapaMeTPHI.

Emte panee [6] momoOHas 3aa4a perranach
B CTpyKType obbemHoro tuma. [IpobieMHbie
BONPOCHI TIPH 3TOM MPEOJOJICBATHCH MTyTEM
TaK)Ke PEUICHUsSM OOpaTHBIX 3aJlad OTHOCH-
TETHHO HEU3BECTHHIX MapamMeTpoB.B kauecTe
HCXOJ/IHOTO YpaBHEHUS IIPUHATO BBIPAKEHUE

_M+1¥y
m T,
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m

KOTOpPOC IMYTEM OOMHOKCHHUSA YUCIUTCIIA U
snamenarens Ha (Tg +1,,) npuBoauTes K BUIY
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MEHHOT0 PETYJIMPOBAHUS TaBOJIKOB HJIU MOJ0-

Boaui. Pemenue (2) OTHOCUTENbHO HEU3BECT-

HeIX Tg U K, Jocruraercd mocieoBa-

TEIbHBIM NPUOIMKEHUEM NIPU HAJIOKEHUU He-
KOTOPBIX (pn3nvecKux orpaHndeHuil Ha K, .

Ha ocHoBe reomerpuueckoi Mouenu
00BEMHOT0 THIIa TEOPETUUECKH 00OCHOBBIBA-
eTcs BapUaHT PAaCUETHON CXEMBI M €ro peaiu-
3alMsl Ha MaTepuanax BECEHHETo MOJI0BOAbS B
npenenax yKpamHCKOM dYacTu OacceiiHa p.
[TpunsTe.

IIpu 0060OCHOBaHMM pacCUETHBIX IapamerT-
POB TPEMJIOKEHHON METOAMKU HCIOIb30-
BaHBI: CTAaTHCTUYECKUN aHaIH3 BPEMEHHBIX
PSAIOB C JANbHEUIIUM MX NMPOCTPAHCTBEHHBIM
0000111eHuEM; HEKOTOPBIE U3 YUCIIa HEU3Meps-
€MBIX XapaKTEPUCTUK MAaKCUMAJIbHOTO CTOKa
(IPOOIKUTENBHOCTE CKIOHOBOTO TPHUTOKA,
KOA(DPUITMEHTHI PYCIO-TIORMEHHOTO peryJsiu-
pOBaHUs) YCTAaHOBIIEHBI B pe3yJbTaTe pelle-
HUS OOpaTHOW 3aJadd B CTPYKType 0a30BOit
bopMyIIbI.

CrpykrypHas 06a3za Qopmysbl MakcuMma-
JHHOTO CTOKa BECEHHEro IOJIOBOAbS B
Oacceitne p. [Ipunsare npemycmMaTpuBaeT orpe-
JeNieHre 3-X COCTaBISIOMIMX: PACUETHBIX MO-
JyJiel CKJIOHOBOT'O MPHUTOKA, KO PHUITHEHTOB
Tpanchopmaru (hopmbl rUAporpadoB CTOKa
1 KO3(PPUIIMEHTOB PYyCIO-TIOUMEHHOTO 3ape-
rynupoBanusi. Cieayer 3aMeTUTh, YTO TOJIBKO
OJIMH U3 3-X MapaMeTpoB MOXET ObITh ycTa-
HOBJICH HEMOCPEJCTBEHHO TI0 MaTepuanam
HaOmoaeHui (ko duimeHT Tpanchopmaruu
¢dopmbl Tuaporpados), a 1Ba APYruX — UCXO/-
HBIMH JJAaHHBIMU HE 00ECIIeUEHHBI.

Um :qlmkmkn (3)

VIMEeHHO 3Ta CTPYKTypa PEKOMEHAYETCs
HaMH JIJIs1 HOPMUPOBAHUS PACUETHBIX XapaKTe-
PUCTUK MaKCHUMaJIbHOI'O CTOKA BECEHHETO I0-
70Bo/bA B Oacceitne p. [Ipunsrs.

BrnusiHue 30HaJIBHBIX U MECTHBIX (DaKTOPOB
B CTPYKTYpe (4) JDOIDKHO YYUTHIBATHCS HE B
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BH/JIC TIOTIPABOYHBIX KOA(D(DHUITMEHTOB K MAKCH-
MaJIbHOMY MOJYIIO (|, @ BKIIIOYATHCS B COOT-

BETCTBYIOIINE pacyeTHbBIE MTapamMeTprl. B yac-
THOCTH, TIPU pacyere MOAYJs CKIOHOBOTO

OPUTOKA (yy , HCO6XOI[I/IMO YUYECThb BJIMAHUC

3aJIECCCHHOCTM M 3a00JIOYEHHOCTH Ha CIION
CTOKa Yp,, M IPOJOJDKMTENBHOCTD IIPUTOKA T

, T.€.

Lo+l 1 o
=—— Yk k-, 4
Um N Tok kg mK:Kg (4)

rae kK, u K; — kK03(puIueHTsI, yuuThIBaIO-

IYe BIUSIHUE JIECOB U 00JI0T Ha Tp;

k, 1 ks — K03hQUIHUEHTBI, y4UTHIBAIOLINE
BJIMSIHME JIECOB U O0JIOT Ha Yy, .

UYro kacaeTcs 03ep, BOAOXPAHMIUII U MPY-
JIOB, TO WX TPaHCHOPMUPYIOUIYIO CIOCO0-
HOCTB CIIelyeT BKJIIOYAaTh B BUJE OTICIBHOTO
mHOXkuTens <10 B mpaByto 4acts (5). Ta-

KM 00pa3zom, oOmmuii BUA pacueTHOU (op-
MYJIBI Oy/IET CIETYIOIINM

Qpow = Qi%kmkn FApy, (5)

rmue ﬂ,p% — k03¢ dUIMeHT 00eCIIeueHHOCTH,

KOTODPBIN CIIYXKHUT JUIS IEPEX0Ja OT OIOPHOMN
obecnieduennoctu P =1% k npyrum.

B pabote ucrons30BaHbl JaHHBIE HAOJIO-
JIEHUH 32 CTOKOM peK 110 43 ruApOIOTHYECKUM
noctaM. Jluama3oH BOJOCOOPHBIX TUIOMIAIEH
OXBaThIBaeT GacceitHbl pasmepom oT 141 kM2
(p. BenkeBka — ¢. Pyna) mo 13300 kM?  (p.
Cayub —r. CapHbl) U IepHOAaMHU HAOIIOACHUI
ot 17 no 85 ner.

PacueTHble ciioM CTOKa BECEHHETO IIOJIO-
BOAbs oOecrieueHHOCTRI0O P=]% B Oacceline
[Tpunsaty u3MeHstoTes B npenenax ot 93,7 (p.
I'yiiBa — c. 'opoakoska) no 228 (p. Croxoxm —
c. 'yneBka) mm. CpenHsis KBagpaTU4Hasl 1OT-
PELIHOCTh BBIUMCIIEHHBIX BEJIWYMH CIIOEB
CTOKa 00ecreueHHOCThI0 P=1/% cOCTaBJIsIeT B
cpenneM 15,8%, 4To B MOJIHOM Mepe OTBEYAET
TpeOOBaHUSAM JCHCTBYIOIIETO B YKpauHe
CHuII 2.01.14-83. IIpoctpanctBeHHOE 0000-
LIIEHHE PACUETHBIX CJIOEB CTOKA BECEHHETO M0~
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JIOBO/IbSI 00ecnedeHHOCThi0 P=1% ocymecT-
BJICHO B BHUJE KapTO-CXeMbl. BogocOopHhI pek,
KOTOPBIC TPOTEKAIOT B TIpe/IeaxX MPaBbIX MPH-
TOKOB HpI/IHHTI/I, HMCHOT 3Ha‘II/ITeJ'H>HyIO 3aJic-
ceHHOCTh. [lockonbpKy pacnpeneneHre Temia u
BJIard B YCIOBUAX JAHHOT'O palioOHa ONpeess-
€TCs ITMPOTHBIM TOJIOKEHUEM 00BEKTOB, CHA-
qajia UcCJICa0BaHaA 3aBUCUMOCTDH Y]_% OT IIn-
POTHI TEOMETPUUYECKHUX IIEHTPOB BOJIOCOOPOB

(o)
® cau.

CBsA3p  TPOCIEXKHUBAECTCS  XOpPOIIO U
YKa3bIBaeT Ha yBeJIWYeHUE Y1y B HaIpaBiie-
HHM C 1ora Ha ceBep. Onucarh €€ MOXKHO ypaB-
HEeHHEM JIMHEHHOr o THUIIA:

Y196 = ap + b(p(00 1 (6)

rac b(p — TaHI'CHC yTJjla HaKJIOHA JIMHUH CBA3U

K OCH abcIucc, KOTophIil paBeH 19,4.

[TockonbKy ucceNOBaHHAS TEPPUTOPUS
HAXOJUTCS B OTPAHWYCHHOM JHAIla30HE IIH-
pOT, TO 3TO ypaBHEHUE MOKHO MPEJICTABUTH B
BUJIC:

Y194 = @@ +19.4(¢ —50), @)

rae ¢ =50° c.u. — yca0BHAas BEIMYMHA COOT-
BEeTCTBYIOIIAs  IIMPOTE, MPHOIUIUTESIHHO
cpenmHeit s pailoHa (Yl%)(p=50 — MPHUBEICH-
HOE K 3TOHM YCIIOBHOM IIUPOTE 3HAYCHUE CIIOEB
CTOKa.

[Tocne npuBeaeHUs TaHHBIX K OAHOM M-
poTe  TOCTpOEHAa  3aBUCUMOCTb  MEXIY

(Y196)p=50,  3a00NOYEHHOCTBIO M 3a-

CENEHHOCTBIO BOJOCOOPOB. 3HAUUMBIX BIIHS-
HUH 3aJIECEHHOCTH M 3a00JI0YEHHOCTH Ha pac-
YCTHBIC CJIOHM CTOKa BCCCHHCIO BOJOIIOJIBA B
YKpauHCKOM yactu OacceitHa p. [lpunsate He
BBISIBJICHO. B pe3ynbrare, yduThIBas J0BOJIBHO

YETKYIO 3aBUCUMOCTB Y10 OT @° ¢y, HOCTPO-
€Ha KapTa CJI0s CTOKA BECEHHETO MOJIOBObS
(puc. 1)
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Puc. 1. PacnipeesieHne cj10s1 CTOKa BeCeH-
HEro nojaoBoabs Yio, B Oacceiine Ilpu-

nATH, MM

N3onunuu nposeaens! uepe3 S0 mm. Cioun
CTOKa YMEHBIIAIOTCS ¢ ceBepa Ha tor or 200
MM 110 100 MM, 9TO COOTBETCTBYET OOIIIEH Te-
orpaduueckoit 3oHambHOCTU. [IpuBencHHAS
KapTa peKOMEHJYEeTCsl B KaueCTBE COCTABHOM
4acTH pa3paboTaHHOW METOAUKH.

O6ocHOBaHHasi KapTa-CXxeMa CJIOEB CTOKa
o0ecriedyeHHOCThI0 P=1% pexoMeHayeTcs K
MPAaKTUYECKOMY HCIIOJIb30BAHUIO, OHA SIBIIS-
€TCsl COCTAaBHOM YacThIO M BXOJIUT B pacuer-
HYIO METOJUKY (TIpU ONpeAesieHu: MaKcuMa-
JBHBIX MOJyJIEll CKJIIOHOBOTO IIPUTOKA B pycC-
JIOBYIO CETh B IIEPUO/ BECEHHETO MOJIOBOIbSA).

MaxkcruMaiabHble MOYJIM CKJIIOHOBOI'O IIPU-

TOKa (jjo PACCUUTBIBAIOTCA C HCIIOJIB30Ba-

HUEM KO3 (HUIIMEHTOB YacOBOM HepaBHOMEP-
HOCTH CKJIOHOBOTO mputoka (n+1)/n, mm-
TEILHOCTH CKJIOHOBOTO IPUTOKA [() U CIIOEB
croka Y{o -

Koaddunuent uacoBoit HepaBHOMEPHOCTH
CKJIOHOBOTO mpuTOKa (N+1)/n 0GocHOBaH 1Mo
pe3yibpTaTaM aHaim3a Kod(pQHUIMEHTOB Yaco-
BOWl HEPaBHOMEPHOCTH pYCIOBOTO CTOKa
(m+1)/m u npunsT Ha ypoBHE 6,25.

Koaddummentsr pycino-nmoiMeHHOTO 3ape-
T'YJIMPOBaHUS, KOTOPbIE OTHOCSTCS K HEU3Me-

pseMBbIM TapaMeTpaM, OIpeleleHbl B pPe3y-
JTbTaTe MPUMEHEHUS BBIYMCIUTEIBHBIX MPOIIE-

Iyp, B CTPYKType 0a30BOH (HhOPMYJIBI.
HpO,Z[O.H)KI/ITeJ'H:HOCTB CKJIOHOBOT'O IIpHU-

TOKa BOJIbI B [IEPHO]] BECEHHETO MOJIOBO/IbSI Ha
pekax Oacceitna [Ipunsitu Ty mpezacraBieHa B

BUJIE KapTO-CXeMbI M30JMHUHN (pHC. 2), npu
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YCIIOBHH MIPHBEICHHS UCXOIHbIX TAHHBIX K 38~
oonouennoctu f; =0.

Puc. 2. KapTa npoxoskuTe IbHOCTH CKJI0-
HOBOIo nNpuToKa 7' B Oacceiine

Ipunsaru, yac

B nenom 3akoHoMepHOCTh M3MeHeHUs 17

JOCTaTOYHO XOpOUIO BhIpakeHa oT 350 yacos
Ha ceBepe TeppuTopuu A0 125-150 yacoB — Ha
FOT0-BOCTOKE.

[Tpu HaNMYUKM KapThl pacuyeTHas MPOI0JIK-
UTEJNBHOCTh CKJIOHOBOTO IPUTOKA B IMEPHOJ
BECEHHET0 TIOJIOBOJbSl yCTAHABIMBAeTCS 3a
CXEMOU

To=(To)xks, (8)

rne (Tp), — 3HAUCHHE MPOJOIKUTEIBHOCTH

CKJIOHOBOTO NIPUTOKA, CHUMAEMOE C
KapThl (U1 T€OMETPUUYECKUX LIEHTPOB BOJOC-
00poB);

ks — xoadduient BiusHus Ha T 3abono-

YEHHOCTH, PACCUUTHIBAEMBIH 110 YPaBHEHUIO
k6 =1+0,27|g(f6 +1) (9)

[TockonbKy BIMSHHE Ha MAaKCHMAalbHbIE
MOAYJU CTOKa K03 UIHeHToB Tpanchopma-
U (GopMbl THIPOrpadoB pyciIoBOro CTOKa U
PYCIO-TIONMEHHOTO 3aperyJIMpPOBAHUS T10JIO-
Bonuit B OacceifHe p. Ilpumnsate MHTErpasbHO
OITMCHIBAIOTCS OJJHUM U TEM K€ apIyMEHTOM —
pa3Mepamu BOJ0cOOpOB, 6a30ByI0 (hopmyiy,
PEKOMEHIOBAaHHYIO HAMH TSI HOPMHUPOBAHHUS
pPAcUYETHBIX XapaKTEPUCTUK MaKCHMAaJIbHOTO
CTOKa BECCHHETO IOJIOBOIbSI B OacceliHe p.

Volume 1/2017 * Topg VIl Homep 1/2017

[IpunsTh, MOXXHO YIIPOCTUTH 10 YPOBHS

G106 = G106k - (10)

Hamu Obutn paccumTansl 115 Beex 43 Bo-
nocOopoB koddduimentsl Kg u moctpoeHa
lgkg = flg(F +1), xotopas
OMHCBIBACTCS] YPABHCHHEM

3aBUCUMOCTbB

1
Kp =——=:;r=0,49 (11)
(F+1)018
JloCTaTouHoO  BBICOKUH  KOX(PPHUIHUEHT

koppemsitun (r =0,49) cBuneTenscTByeT 00
YIOBJICTBOPUTEIILHOM COOTBETCTBUU PEAYK-
IIUOHHBIX KO3(GHULIUEHTOB Kp HCXOJHBIM

JIAHHBIM.

B ympouieHHoM Bujie pacuetHas Gopmyina

M0 CTPYKTYpPE MOYTH COBIATAET C METOAUKOM
CHulI 2.01.14-83, HO UMEET U CYILLIECTBEHHBIE
OTJINYHS, 3aKTIOYAIONINECS B yUeTe MPOI0IIK-
WUTETBHOCTH CKJIOHOBOTO MPHUTOKA, KOTOpas B
ycnoBusx [Ipunatu u3MeHsieTcst B IOCTaTOYHO
LIIUPOKUX Mpeeax.
BriBoabl. OG0CHOBaHHAs METOJUKA JJIST HOP-
MHUPOBAaHUS PACUYECTHBIX XaPAKTEPUCTUK MaK-
CHMAaJbHOTO CTOKAa BECEHHEro BOJOIIOJbSI B
Oacceiine p. Ilpumnsate noBeneHa A0 MPaKTH-
YECKOTO MCTOJIb30BaHus (0€3 KaKux-1ubo J0-
MOJIHUTENBHBIX JTOPA0OTOK) U PEKOMEHIYETCS
BMecTO aeiicTByromero B Ykpaune CHull
2.01.14-83.

Hayuno-MeTroanueckass 6a3a MOXXET OBITh
pacnpocTpaHeHa U Ha JPYrUe PEeTHOHBI, MPHU-
YeM HE TOJIbKO IS HOPMHPOBAHHS XapakKTe-
PUCTUK BECEHHEro IOJIOBO/bS, HO M JOXK-
JIEBBIX TIAaBOJKOB.

TO4HOCTB MPEATI0KEHHON METOITUKN HAXO-
JUTCSI HA YPOBHE TOYHOCTH MCXOIHOU HHPOP-

Matun (0Q,, = 16,7%), T.e. oTBeuaet Tpebdo-

BaHUsAM JeHrcTByroniero B Ykpaumne CHull
2.01.14-83 (o0 20%).

Conclusions. Reasonable methodology for
setting of norms of calculation descrip-
tions of maxi-

mal flow of spring Bogomno:ss in a pool of Pri-
pyat is taken to the practical use (without some
additional revisions) and recommended in-
stead of as operating in
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Ukraine of BSaR 2.01.14-83. of initial information (oq,, =16,7%), i.e. an-
A Scientifically-methodical base can be ’

widespread and on other regions, thus not only
for setting of norms of descriptions of spring
tide but also rain floods. Exactness of the of-
fered methodology is at the level of exactness

swers the requirements of operating in Ukraine
of BSaR 2.01.14-83 (to 20%).
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NCCIEJOBAHUE KIINMMATHYECKUX XAPAKTEPUCTUK CHEKHOI'O
ITOKPOBA U UX TMHAMUWKU HA TEPPUTOPUU IIPUYEPHOMOPBA

INVESTIGATION OF CLIMATE CHARACTERISTICS OF THE SNOW
COVER AND THEIR DYNAMICS FOR THE TERRITOTY
OF THE BLACK SEA REGION

ckasa 15,

Heoocmpenosa Jlapuca

nedostrelova@rambler.ru

Ooecckuii 20cy0apcmeenHbvlil IKOI0SUYECKULL YHUBepcumem, Ka-
gedpa «Memeoponoeuu u kiumamonoeuuy, Qdecca 65015, Jlv6os-

0oyeHm, KaHOuoam 2eocpapuieckux HayK

Pestome. B nayunoii pabome onpedenenvl Kiumamudeckue NOKa3amenu CHeHCHO20 NOKPO8d
onst meppumopuu Ilpuuepnomopwvs. Ha ocnose nonyueHHbIX pe3yibmamos 8blasileHa U Npoana-
JUZUPOBAHA OUHAMUKA OAHHBIX noKazamelell 0I5l Pa3IUYHbIX KIUMAMUYECKUX Nepuooos.

Knrouesvie cnosa: Yepaunckoe Ilpuuepnomopbe, CHedtCHbIL NOKPO8, KIUMaAmMuyecKue noKa-

3ameu.

Summary. In the scientific work, climatic parameters of the snow cover for the territory of
the Black Sea region are determined. Based on the results obtained, the dynamics of these in-
dicators for different climatic periods was identified and analyzed.

Keywords: Ukrainian Black Sea coast, snow cover, climatic indicators.

CHer - 0J1HO U3 CaMbIX MIMPOKO PacIpOCTpaHEH-
HBIX SBJICHUW MPHUPOJIbI, aKTUBHO BO3/ICHCTBYIO-
mee Ha OOIIeCTBO U IKOHOMUKY BO MHOTHX
yrojkax mupa. IIpu3HaBas KpacoTy CHEXHOTO
MMOKPOBA, BCE YK€ Yallle Mbl paCCMAaTPUBAEM CHET
KaK HEXENaTelIbHYI0 MU JIOpPOrOCTOSAIIYIO IIO-
Mexy. BimsHue cHera Ha OOIIECTBO MHOTOT-
PaHHO W BKJIIOYACT B ce0s CIOXKHBIE (uznyec-
KM€, COLMAIbHbIE, SJKOHOMUYECKUE U TICUXOJIO-
rudeckue acnekTbl. CHeXXHbIN MOKPOB BIUSAET Ha
SHEPreTUYECKUi U BOIHBIN OallaHC ITOBEPXHOCTH
3emilH, TaK 4TO IPABUIBHOE PEryJIUPOBAHUE €TO
uMeeT OOoJIbIIOe 3HAYEHHE UL CEeNIbCKOTO XO-
35IMCTBA, SKOHOMHUKHM M 3Kosoruu. [lockonbky
CHEXHBIM TTOKPOB OKAa3bIBAET PELIAIOIIEE BIIMS-
HHE€ Ha KOJIMYECTBO YHEPIUH, KOTOpas COXpaHs-
eTcsl B BUJE Teria B aTMocdepe, ero pacinpocT-
paHEHUE CIYKUT BaXXHOW MEPEMEHHON KOMIIO-
HEHTOH r1100aJIbHOTO SHEPTeTHYECKOro OanaHca,
a, CJIeI0BaTeIbHO, U MUPOBOro KinMara. CHex-
HBIM MOKPOB 00pa3zyeTcsl B pe3yibTare akKyMy-
JSIAWA CHEra Ha IOYBE B IIPOLIECCE OTIIOXKEHUS
TBEPABIX OCAJIKOB, BBIMAECHUS 1015, Koraa 60-
JpLIAs YacTh OCAJIKOB BIOCIIEICTBUM 3aMEP3aET,

a TakKe OTJIOKEeHUs mpuMeceil. CTpyKTypa 1 xa-
PaKTEPUCTUKU CHEXHOTO MOKpOBa KpailHe u3-
MEHYMBBI B IPOCTPAHCTBE U BO BpeMEHHU. Takas
U3MEHYMBOCTh 00YCIIOBJIEHa MHOXKECTBOM (hak-
TOPOB: OOJIBIIMM Pa3HOOOPA3HEM METEOPOIIOTHU-
YECKHX YCJIIOBHI BO BpEMsI BBIMAJCHHS OCAIKOB
U Cpa3y IOCe CHETOOTJIOKEHUS (B YacCTHOCTH,
XapaKTEepUCTHK BETpa, TEMIIEPaTyphl U BIaX-
HOCTH BO3/yXa); XapaKTepOM U YacCTOTOW MeTe-
JIEBBIX TPOLECCOB B MEPUOJ CHETOOTIOKEHUS;
METEOPOJIOTUYECKUMHU YCIOBUSIMUA B TEPUOJIBI
MEXJy CHEronajgamMH; MOBEPXHOCTHBIM pelibe-
¢doM, ¢usuko-reorpahUIECKUMU YCIOBUSIMH H
PaCTUTENbHBIM TOKPOBOM.

J171s cHEXHOTO TOKPOBA XapaKkTepHa MPOCTPaHC-
TBEHHAs U3BMEHYUBOCTb BCEX €0 CBOMCTB - 3TO
XapakTepHasi 0COOEHHOCTh CHEXHOI'O TMOKpOBa,
KOTOpasi KOPEHHBIM 00pa3oM CBsi3aHa C YCIIOBU-
AMU KU3HU. [IpuumHON TakoW HM3MEHYMBOCTH
CIIy’)kKaT MakKpo-, Me30- U MHUKpOMacuITaOHbIE
MPOIIeCChl, OOYCIIOBJIEHHBIE KPYITHOMACIITAO-
HOM LMPKYJSIuen, pernbedoM, pacTUTEITHHBIM
MOKPOBOM. BpeMeHHas HW3MEHUHMBOCTh CHEX-
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HOT'O TOKPOBA B 3HAYUTEJIHLHOM CTENIEHU OMpeie-
JISIET €ro CBOMCTBA, KOTOPBIE JENAIOT CHET CIie-
U(pUUECKON 4acThIO OKpyKatoien cpeas [1].
CHeXHBIN TTOKPOB ABJISIETCS OJTHOM M3 XapaKTe-
PUCTHK OCaJKOB U UMEET CBOU OCOOCHHOCTH U3-
MEpEeHHUsT M KIMMaTH4ecko o00paboTku. OH
MPEACTABISIETCS CPEAHUMU JIEKaJHBIMUA BBICO-
TaMH, MaKCHMaJIbHOM JEeKaJgHOM BBICOTOM 3a
3UMY, MOBTOPSIEMOCTBIO Pa3HbIX BBICOT CHEX-
HOTO TMOKpoBa Mo nekanaM. Kpome Toro, ycra-
HAaBJIMBAIOT JAThl OSIBJICHUS U CXOJa CHEXHOTO
MOKPOBA, J1aThl 00pa30BaHUs U pa3pylIeHUs yc-
TOMYMBOIO CHEXHOTO IOKpoBa. [l xapakre-
PUCTHKH BBICOTHI CHEKHOTO IOKpPOBa BbIUHC-
JSIOT CPeHHE 3HAYEHUs €€ He ISl MECSIIEB, a
U JIeKaj 3UMHHUX MecsIeB. DTH BEJIUYHHBI B
Hayaje M B KOHLIE 3UMbl PACCUUTHIBAIOTCS TO-
JIBKO B TOM CJIy4ae, KOTJja CHEXHbIN MOKPOB Ha0-
monancs 6onee ueM B 50% Bcex 3uM. CpenHIO0
BEJIMYMHY 3a JIeKaJy MOJIy4yaloT AeIEHUEM CyM-
MapHOH BBICOTHI 32 BCE T'OJIBI BRIOPAHHOTO TIEpPH-
oJla Ha koiudecTBo Jer. Koraa sxe cHer HaOumo-
naincst Mesee, yeM B 50% 3MM, TO CpEeIHIOIO
BBICOTY 3a TaKyl0 JAEKajJy HE pacCUMTHIBAIOT.
[Ipu >TOM TpUHATO B TabMUIAX CIPABOYHHUKA
CTaBUTH YCJIIOBHBIN 3HaK (*). Kpome cpennux ne-
KaJIHBIX BBICOT OMPEIEISAIOT TAKKE U MHOTOJIET-
HIOI0 MaKCHUMAaJIbHYIO BBICOTY CHEKHOTO IIOK-
poBa 3a 3umy. Ee nmosydaror myreM ocpeaHeHUs
MaKCHMaJIbHBIX JI€KAJHBIX BBICOT, BHIOPaAHHBIX
13 KaKJI0T0 Tojia, HE3aBUCUMO OT TOr0, B KAKOM
MecsIe U JIeKaJie OHa HabJro1anach.

ITo meronuke, npunaroil B ['TO, pa3paboTansl
HEKOTOpbIE KPUTEPUH CHEKHOTO MokpoBa. Tak,
3a JIEHb CO CHEXKHBIM TOKPOBOM MPUHUMAIOT Ta-
KO, €CJIM HE MEHee MOJIOBUHBI BUJIUMON MECT-
HOCTH CTAHIMU MOKPBITO CHETOM. Y CTOMYHBBIM
CUMTAIOT TAKOW CHEXHBIA MOKPOB, KOTOPHIH Jie-
KUT HE MCHBIIIE MecsIIa C IepephIBaMu He OoJiee
Tpex JHEeW MOApsA] WM B pa3OMBKY; Korja Ime-
pEePBIBY B OJIMH JIEHb B HAa4yaJle 3UMBbI MIPEAIIECT-
BYET 3aJIeraHle CHEXHOIr0 MOKPOBa HE MEHee 5
THEM, a mepepbIBY B 2 - 3 1HA - He MeHee 10 nHei.
Ecnu B koHIle 3uMbI, HE Ooibiie, yeM 4depe3 3
THS TIOCTIE CXOJ[a CHEXKHOTO TTOKPOBa, CHOBA 00-
pa3yeTcsi CHEXXHbIA TOKPOB, KOTOPBIM JIEKUT HE
MmeHee 10 gHel, To Takoe ero 3ajaeraHusl CUHUTa-
eTcsi HenpepbIBHBIM. Eciu 3a 3umy ObU10 HEcko-
JIBKO IEPHOJIOB C YCTOMYUBBIM CHEKHBIM IMTOKPO-
BOM, pa3JieJIeHHbIX BO BpEMEHU He OoJee, yeM 5
JHEW Ipyr OT Apyra, TO MEepUOoA OT MEPBOro JHS
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C YCTOMYHMBBIM CHEXXHBIM IIOKPOBOM JI0 MOCIIET-
HEro JIHA 3a 3UMY CUMTAETCs] €AMHCTBEHHBIM I1e-
pHUOJIOM C YCTOWYHBBIM CHEXHBIM IOKPOBOM.
Cpennue MHOTOJIETHHME JaThl OOpa3oBaHUS H
pa3pylIeHUs YCTOMYMBOTO CHEKHOIO MOKpPOBA
pacCUMTHIBAIOT TOJIBKO B TOM Clly4ae, KOrja
YUCIIO THEW CO CHEKHBIM MOKPOBOM COCTABJISIET
6omee 50% Bcex 3UM, U TOJBKO 3a 3MMBI, KOrIa
OBLT TOIBKO OAWH MEPHOJT C YCTONYMBBIM CHEX-
HBIM NMOKPOBOM. Bce HazBaHHbBIE AaThl CHEXXHOTO
MOKPOBA 3a KaXIBIA IO/ 3aHOCSTCS B TaOJUILY,
MOCJIE YEro PacCUUTHIBAIOT CpPEIHUE JaThl U
BBIOMPAIOT KpalHWE, TO €CTh CaMble PaHHUE U
camble MMO3HUeE JaThl [2, 3, 4].

[lenpto umccneqoBaHUs SIBISAETCS OINPENETICHHE
O0COOCHHOCTEH pacrpeneneHus] KIMMaTHYeCKUX
XapaKTEPUCTUK CHEKHOTO MOKPOBA U MX JUHA-
MUKH Ha TeppUTOpuu YKpauHckoro IIpuyepHo-
MOpbA. s MTOCTHMIKEHHMS] TTOCTABJICHHOW IIEIN
OB BBITIOJIHEHBI TAKUE 3aJaHUSI: ONIPEICIICHIE
KJIAMAaTHYEeCKUX ITOKa3aTeled CHEXHOIo ITOK-
pOBa, aHAJIU3 UX JIMHAMUKYU 33 Pa3IUYHBIC KIIH-
MaTHYE€CKUE MEPHUOIBI.

B wmcciaemoBaHMSX HCIONIL30BAIIMCH JIAHHBIC
€XETHEBHBIX HAOIIOJICHUIN 32 CHEXHBIM IOKPO-
BOM Ha 25-TH METEOpPOJOTHYECKUX CTAHIUAX
XepcoHnckor, HukomaeBckoit u Omecckoit 00-
nacreii 3a nepuof ¢ 1996 nmo 2007 roxsr. Habmro-
JICHHUE 332 CHE)KHBIM TTOKPOBOM COCTOAT U3 €3KEI-
HEBHBIX HAOJIIOACHUN 3a U3MEHEHUEM CHEIKHOTO
MoKpoBa. BeicoTa CHEXXHOTO TOKPOBA OMPEEIs-
€TCsl Ha OCHOBAaHUU M3MEPEHUN PACCTOSHUS OT
MTOBEPXHOCTHU 3€MJIH 10 OBEPXHOCTH CHEKHOTO
nokpoBa. ExegHeBHbIE H3MEpPEHUsI BBICOTHI
CHEKHOTO TTOKPOBa MPOUCXOST IO TPEM CHETO-
MEpHBIM pelKaM, KOTOPbIE YCTAHABIMBAIOTCS Ha
MeTeopojoruueckod  miomanke.  CpeaHior
BBICOTY CHEKHOTO ITOKPOBA MOJTYYarOT JE€JIEHUEM
CyMMapHOMU BBICOTBI 110 TPEM CHETOMEPHBIM PElt-
KaM 3a OJHO HaOJIIOJICHHE Ha KOJIMYECTBO PEeK
[5].

Pe3ynbTaThl pacuera KIMMaTUYECKUX MOKa3aTe-
Jed 1aloT BO3MOXKHOCTh MPOAHAIM3UPOBATh UX
pacnpenesnieHle 1Mo peruony uccieaoBanus. Ha
ctarmusax Omecckoit 0061acTi HauOOIBIITYIO MTOB-
TOPSIEMOCTh UMEIOT 3UMBI € BbicOTOM 1-10 cm. A
HauOOoJIbIIasE BBICOTA CHETa HAa0II01aeTCs B Tpa-
nauuu 41-50 cm. Ins HukomaeBckoit 1 XepcoH-
CKOM oOnactell HauOOJBIIYIO MOBTOPSEMOCTD
HMEIOT 3UMBI ¢ BbICOTOM 1-5 cMm. Hambompiias
BeIcOTa Uit HukomaeBckoi obOsactu HaOIIoOna-
erca B rpaganuu 26-30 cm, 11t XepCOHCKOM -
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36-40 cMm.

XapakTepHOH OCOOEHHOCTBIO YHUCNIA JHEH CO
CHEXKHBIM TTOKPOBOM SIBJISIETCSI YMEHBILIEHUE C
ceBepa Ha IOT MPAKTHYECKH JJISI BCEX HCCIIEHO-
BaHHBIX obOyactei (Tabs.1). JlaTel mosBiIeHUS U
CXOfa OMpEAeNsoTCs cpeanue (Tadi.2), caMmbie
paHHME U caMble no3iHue. J{aTel 0OpazoBaHus U
paspyleHusl yCTOHYMBOTO CHEXHOTO IOKPOBA
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pacCUMTHIBAIOTCS CaMble pPaHHUE WJINM CaMble
no3auue. CpeaHue naThl ONPEAEAoTCs MIPH yC-
JIOBUM HAJMYUS YCTOHYMBOCTU CHEXHOIO IOK-
posa B 50-Tu mporueHTax u 6onee 3uM. [[ns rora
YKpauHbI TAKO€ YCIOBHE HE BBIIIOIHSIETCS - IIPO-
LEHT 3UM C OTCYTCTBUEM YCTOMUMBOIO CHEX-
HOT'0 MOKpOBa U3MeHseTcs oT 58 10 98%.

Jlng onpenenenns TUHAMUKU KJIMMaTHUECKUX

Tabnuua 1 — KonuvecTBo JHEW CO CHEXHBIM IMOKPOBOM U MPOLEHT 3UM C YCTOHYMBBIM CHEKHBIM

IIOKpOBOM
KonuvecTBo JHEW CO CHEKHBIM IIOKPOBOM IIponeHT 3uM ¢ OTCYTCTBHEM YCTOHYUBOTO
CraHuus CHEXKHOT'O TOKPOBa
1890-1965 | 1996-2007 1890-1965 | 1996-2007
Opnecckast 001aCTh
3aruibe 48 54 55 67
Paszngenbnas 49 47 70 75
Opnecca 34 32 76 75
B-JIHecTpoBCKHii 28 30 84 75
Capara 34 31 88 75
Bonrpan 21 35 74 67
BunkoBo 25 26 90 75
Wszmaunn 24 33 92 58
HukosaeBckas 001acTh
Bo3HeceHnck 49 42 69 62
Bamranka 47 48 67 69
Huxonaen 46 42 65 62
OuakoB 39 28 73 77
XepcoHckas 001acTh
Ceporosbl 47 36 80 92
Ackanus 45 29 82 77
Bextepst 29 28 83 98
I'ennueck 38 34 73 98
Xopasl 37 22 79 73
CTpenkoBo 32 31 84 87
XepcoH 37 36 79 67

Tabnuua 2 — JlaTel MOSIBIEHUS M CXOAa CHEKHOTO TOKPOBA

JlaTbl OSIBIICHHSI CHE)KHOT'O TIOKPOBA JlaTel cX0/1a CHEXKHOT'0 TIOKPOBa
Craumus 1890-1965 | 1996-2007 1890-1965 | 1996-2007
Opnecckast 001acTh
3arumibe 5XII 15 X1 131 12 111
PaznesnpHast 29 XI 13 XI 101 17111
Opecca 10 XI1 10 XI 101 19 111
b-JInectpoBckuit 16 XII 23 Xl 101 13111
Capara 12 XII 14 XI 5111 11111
Bousrpan 21 XII 10 XI 2411 10 111
BuikoBo 25 Xl 23 Xl 4111 411
W3mann 14 XII 12 X1 2711 5111
HukomaeBckas o61actp
BosHeceHck 7 Xl 28 Xl 1211 5111
bariranka 8 XlI 30 XI 171 6 111
Hukonaes 4 X1l 3XIl 171 7111
OuakoB 10 XI1 11 X1l 111 31
XepcoHCKast 00J1aCTh
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Ceporo3ssl 10 XI1 27 Xl 15111 20 111
Ackanusa 13 XII 17 X1 14 111 411
BbexTepbl 15 XII 26 XII 91l 12 11
I'ennueck 12 Xl 18 XlI 12 11 6 11l
Xopiibl 15 XII 23 XII 13 11 111
CrtpenkoBo 20 Xl 4 XIl 14 111 311
XepcoH 9 Xll 7 Xl 12 11 14 111

MOKa3aTee CHEXHOTO TOKpPOBa OBLIN B3STHI
JaHHbIE KJIIMMAaTUYECKOr0 CIIPABOYHUKA, B KOTO-
pOM OIKMCAHO paCHpEECICHUE CHEKHOIO IMOK-
poga 3a niepuoj ¢ 1890 o 1965 roawt [6]. Mate-
pUaibl CIpaBOYHUKA MO3BOJISIIOT BBIIBUTH TEH-
JCHIIUIO KIMMAaTHYECKUX IIOKa3aTelIeH CHEX-
HOT'0 TOKPOBA MO HEKOTOPBIM CTAHIIUAM 32 IEPU-
oanl 1996-2007 u 1890-1965 roawl. I3meHenue
KIAMAaTHYECKUX  TOKa3zaTeliell  «KOJHYECTBO
JTHEN CO CHEXHBIM MOKPOBOM» U «IIPOLIEHT 3UM
C OTCYTCTBHEM YCTOMYHMBOTO CHEXHOTO TIOK-
poBa» mpexacraBieHo B Tabm.1l. KommuectBo
JTHEW YMEHBIIWJIOCh HAa TpeX CTaHIusAx - Pas-
nenbHast, Onecca, Caparta, To ectb Ha 30-TH TIpo-
neHtax craniuid Omecckoit obmactu. [IporeHT
3UM YBEJIMYMJICS Ha JABYX CTAHIUAX - 3aTULILE U
Paznenbnas. 910 25% wuccnenyeMbiX CTaHIUM.
Jlist HukostaeBCko#t 00J1acTH KOJIUYECTBO JTHEH
YMEHBIIWJIOCh Ha 75-THM MPOLIEHTaX CTaHIWM.
IIpoueHT 3uM yBenuuuics Ha 50-TH MpoLeHTax
craniuid. B XepcoHCKko# 007acTH KOJUYECTBO
JHEW YMEHBIIMJIOCh Ha BCEX CTaHIUAX, a MpPO-
LIEHT 3UM yBeJIU4mics Ha 60-TH MpoLIeHTaX CTaH-
uuil. Pe3ynbraTel HCCIeI0BAHUS 1AT MOSBICHUS
U CXOJla CHEXHOTO IIOKpOBa IIPUBEICHBI B
T1abn.2. Jlnsa cranmuii Opecckold o0nacTv 1o-
SIBJICHUE CHEXXHOTO IOKpPOBAa MPOUCXOAUT pa-
HbIIIE, @ CXOJ] CHEra IMO03Ke€ B COBPEMEHHOM I1e-
puone uccnenoBauus. Jig crannuii Hukomnaesc-
KOU 00JIaCTH TUMTMYHBI paHHEE MOSBICHHUE U PaH-
HH ¢X0J1 CHEeXHOTOo mokpoBa. Ha ctanumsix Xep-
COHCKOM 00yacTu HaOIIO1AI0TCs Kak Ooee paH-
HME, TaKk U OoJjiee MO3JHME AAThl ITOSBJICHUSA U
CXO0/1a CHEXHOTO TTIOKPOBA.

BriBoabi: HanGop1ryro moBTOpsSieMOCTh UMEIOT
3UMBI CO CPEAHEN AEKATHOU BBICOTON CHEXHOTO
nokposa B rpaganuu 1-10 cm. CpenHuie natel mo-
SIBJICHUS] CHE’KHOT'O IIOKPOBA CBUETENBCTBYIOT O
TOM, YTO CHEXHBIH MTOKPOB IMOSBIIIECTCS B HOSIOpE
B Onecckoit 1 HukomaeBckoil o0acTsax U B Je-
kabpe Ha cTaHIuax XepcoHckoi obmactu. Cpen-
HUE€ JaThl CXO/la CHEXHOTO0 IOKpPOBAa HMEIOT
MECTO B MapTe. Y CTONYUBBIA CHEKHBIM MOKPOB

HaOmroaeTcst MeHee ueM B 50% ciryqaes. [IpomieHT
3UM C OTCYTCTBHUCM yCTOfI‘IHBOI‘O CHEXHOI'O ITOK-
poBa koJedsiercs ot 58 10 98. 3menenus cpeaneit
1 HauOoJbIIeH 3a 3UMY JIeKaJHOM BBICOTHI CHEX-
HOTO TIOKPOBa CBHUJICTEILCTBYIOT 00 YMEHBIIICHUH
JaHHBIX KIMMAaTHYCCKUX IIOKa3aTejied B nepuon
ucciaenoBauus 1996-2007 ronwl. KomuuectBo nuen
CO CHC)KHBIM ITOKPOBOM U MPOLUCHT 3UM C OTCYTCT-
BHEM YCTOMYMBOIO CHEKHOI'O MOKpPOBA B COBpE-
MCHHOM IICPpHUOAC UCCIICAOBAHUA YMCHBIIACTCA 1O
CpaBHCHHIO C IaHHBIMU CIIpaBOYHHUKA. IlosBenne
CHCra MpOUCXOJUT PAHBIIC, CXOJ CHEra Ha6moz[a-
€TCA TAKXKE paHEC B COBPEMCHHOM IIEPUOAC UCCIIC-
JIOBaHMS Ha cTaHUMsAX HukonaeBckon u XepcoHc-
Ko oOiacreii. B Onecckoil 001acTi CHET ITOSIBIIS-
CTCAd paHbIIC, a CXOOUT IIO3KEC, UCM IO JaHHLIM
CIIpaBOYHHKA. Hepno/:[ IIOABJICHUEC-CX0 CHEXXHOI'O
IOKpOBa MPAKTUYCCKU HC U3MCHACTCA 3a pa3jiny-
HbIE TIEPUObI HCCleN0BaHus Ha cTaHuusIX Huko-
naeBckoi u XepcoHckoi obnactei. B Onmecckoii
o0JacTu Takoi mepuoJ 0oJiee IITUTEIbHBIN B COB-
PEMEHHOM IIEPUOJIE.

Conclusions: The highest frequency is in winters
with an average 10-day snow cover in gradations
of 1-10 cm. The average dates of snow cover indi-
cate that the snow cover appears in November in
the Odessa and Mykolayiv regions and in Decem-
ber at the stations of the Kherson region. The aver-
age dates of the snow cover occur in March. Steady
snow cover is observed in less than 50% of cases.
The percentage of winters with a lack of a stable
snow cover varies from 58 to 98. Changes in the
average and the highest in a decade of snow cover
indicate a decrease in these climatic indices during
the period 1996-2007. The number of days with a
snow cover and the percentage of winters with a
lack of a stable snow cover in the modern period of
the study decreases in comparison with the data of
the directory. The appearance of snow occurs ear-
lier, snowfall is also observed earlier in the modern
period of research at the stations of Mykolayiv and
Kherson regions. In the Odessa region, snow ap-
pears earlier, but descends later than according to
the directory. The period of the appearance of the
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snow cover is practically unchanged for different  this period is longer in the modern period.
periods of research at the stations of the Myko-
layiv and Kherson regions. In the Odessa region,
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Pe3rome

[{enTa HA HACTOSIIIIOTO M3CIEABAHE € Ja CE JIOKaKEe MPUII0KUMOCTTa Ha Meroaa ,,CST* (Bpeme
3a KamWISIPHO TIPOCMYKBAHE) 3a OMpeesisiHe Ha 00€3BOTHUTEITHUTE CBOMCTBA Ha ytaiikute ot ['TI-
COB, npeau u cien TsaxHaTa aHaepoOHa GpepmeHTarus. B npakTukara mocera kauecTsara Ha pa3iind-
HUTE YTalKH B Ipolieca Ha AeXHUApaTalus ce 0XapakTepu3npar upe3 ChAbPKaHUETO Ha 00IOTO CYyXO
BEIIECTBO W OpraHMYHATa 4yacT Ha cycrneH3uurte. KoanmuecTBeHOTO U3MepBaHe Ha T3 MapaMeTpu
CTaBa 4pe3 TETJIOBHH aHAJIM3H, H3UCKBAIIU CKbIIa TAOOpaTOpHA amapaTypa U BpeMe, OT HIKOJIKO Jaca
710 €HO JICHOHOIIKE. 3a pa3iuKa OT TOBa, Mokaszarenar ,,CST* Moxe ga Obae onpeneneH cpaBHU-
TEJIHO JIECHO U OBP30, B PAMKHUTE Ha HAKOJIKO MUHYTH. Pa3nmuuHuTe CTOWHOCTH Ha MapaMmeTbpa ce
M3MepBaT HEMOCPEICTBEHO, YPE3 anaparypa, cb3aaneHa ot exun Ha MI'Y ,,Cs. UBan Puncku® — Co-

¢bus.

Knouosu dymu: Bpeme 3a KamuiisipHO TPOCMYKBaHE, 00E3BOTHUTEITHUTE CBOICTBA, YTAKU

Abstract
The study's purpose is to demonstrate the "CST" (capillary suction time) method applicability
for determination of sludges' dewatering properties in UWWTPs (Urban wastewater treatment
plants), before and after thier anaerobic fermentation. So far in practice, the various sediments'
propertice in the dehydration process are characterized by the total dry substance content and the
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suspensions' organic part. The parameters quantification is done be weight analysis and requires an
expensive laboratory equipment and time, from several hours to a full day.

Vice versa, the "CST" indicator could be comparably easily and quickly defined within few
minutes. The parameter's different values are measured directly with an equipment developed by

UMG "St. lvan Rilski"- Sofia team.

Key words: capillary suction time, dewatering, dehydration properties, sludge/sediment

1. Ilea Ha u3cjeaBaHeTO

Uzcnensanero e uzpbpiieHo 8 MI'Y ,,Cs.
WBan Puncku“ — Codusi, kaTo ca M3MOI3BaHU
(dhepMeHTaITMOHHU CYOCTPaTH OT OMOPEAKTOPH 32
Mertanuzaiusa B O0mmsoct 1o Codus. Ilenra Ha
HACTOAIIOTO U3CJIE/IBaHE € J1a Ce IOKa)Xe MPUIIo-
KUMOCTTAa Ha METOJa ,,BpeMe 3a KAIWISIPHO
npocmykBane (CST — Capillary suction time) 3a
orpeselisiHe Ha 00€3BOAHUTEITHUTE CBOWCTBA HA
YTaKUTE OT MPEYUCTBATEITHU CTAHIIMU 32 OTIIA-
IbUHU BOJAM, MPEAN U CIIEH TSIXHATA METaHHU3a-
U

B mpakrtukara nocera kauecTBaTa Ha pas-
JUYHUTE yTalKH B Mpolieca Ha JeXuapaTaius ce
oXapakTepus3upaT upe3 ChAbpPKAHMETO Ha 00-
IIOTO CYyXO BEIIECTBO M OpraHMYHaTa 4acT Ha
cycnienzuure. KonnuecTBEHOTO H3MEpBaHE Ha
TE3W MapaMeTpH CTaBa 4pe3 TErJIOBHU aHAIMU3H,
M3HCKBAIM CKbIIa JTAOOpaToOpHA amaparypa H
BpeMe OT HSKOJIKO yaca JI0 €IHO JICHOHOIIHE. 3a
paznuka oT TsX, mokazaremsaT ,,CST Mmoxe na
ObJie ONIpPECIICH CPAaBHUTEIIHO JIECHO U OBP30, B
pPaMKHUTE Ha HAKOJKO MUHYTH. Pa3nuuHuTe cTOM-
HOCTH Ha IIapaMmeTbhpa ce U3MepBaT HEMOCPEICT-
BEHO, 4pe3 amaparypa Ch3[JaJiecHa OT EKWIl Ha
MI'V ,,Cs. MBan Puncku®. B pe3ynrar Ha npose-
JICHUTE MPOYYBAHUS Ca YCTAHOBEHU 00€3BOTHU-
TEJIHUTE CBOWCTBA HA YTAMKHUTE TPEAu U CIIEN
TAXHATa METAaHU3ALIUA.

2. CbIIHOCT Ha MeTO/Ia M amaparypa 3a
onpeneasine na CST

[MapamerspsT CST, KaTo Mepuiio 3a ompe-
JeNsiHe 00€3BOIHSIBAIIATA CITIOCOOHOCT HA yTai-
kute ce BpBexAa ¢ b/IC EN 14701-1:2006. ITpu
HETO TOKa3aTell 3a 00e3BOJIHABAIATAa CIOCO0-
HOCT Ha yTalkara ¢ BpeMeTo, 32 KOETO OT/eIs-
ara ce BoJja ce MPOCMyKBa BbB (DHITHpPHA Xap-
THA C €IHOPOOHA CTPYKTypa MEXIY IBE TOYKH,

HaMHpaIlld Ce Ha CTaHJIAPTHO Pa3CTOSHUE elHa
OT JIpyra o Mmocoka Ha MpocMyKBaHeTo. MeTo-
IbT He AaBa MHGOpMaIus 3a KOJIUYECTBOTO Ha
TBBPAUTE BEILIECTBA, KOUTO MOraT Ja 0bAar mo-
Jy4eHH Mpu 00€3BOJHSIBAHETO.

Amnaparypara 3a onpezesisHe Ha BPEMETO
3a KalWIIPHO IPOCMYKBaHE € pa3paboTeHa u pe-
JIM3MpaHa CIeHUAIHO 33 HY)KJIUTe Ha U3Ccie/Ba-
Heto. Ha ¢wur. 1 e nmokasana npuHIMIIHA cXeMa
Ha ChbOPBKEHUETO 3a onpenensue Ha CST, koero
Ce ChCTOH OT JIB€ OCHOBHU I'pyIHU (pUATpAIIIOHEH
cTeH]1 (MeXaHWYHA YacT) U U3MEPBATENICH OJIOK.

OO0e3BOAHSBAHETO CE€ IMOCTHra 4Ype3 H3C-
MYKBaHE Ha BOJIaTa OT [IIaMa, BCJIEACTBUE KaIlu-
JSpHOTO JeiicTBue Ha abcopOupamiara Qui-
TbpHA XapTHs. YTaliKaTa ce HaluBa B LIUIUH-
J’bpa Ha TOpHaTa IUloYa, KOHTAKTyBall ¢ (ui-
ThpHaTa XapTHsl, TOCTaBEHa MEX/y JIBaTa IJI0Ta
Ha (QuiTpyBamus eneMeHT. Yact oT 30Hara Ha
¢GuiThbpHaTa XapTHUA Ce HamMpa Ioj yTailkaTa,
JIOKAaTO OCTaHajlaTa 4yacT e cBoOoxHa u abcop-
6upa Quntpara.

CkopocTTa, ¢ KOSTO XapTHUATA CE OBIAX-
HSBa ¢ (WITPAT MPEACTaBIIsBA KOpENAlMOHHA
MsipKa 3a 00e3BOJHsAEeMOCTTa Ha cybcrpara. Ts
ce U3MepBa upe3 BPeMETO, HE0OX0AUMO 3a OMOK-
psiHE Ha MPOCTPAHCTBOTO MEXy JIBE MPe/IBapU-
TEJIHO ONPEAEICHHU TOUKH.

Cren xaTo MpocMyKBalaTa ce Boja 3aTBOpHU Be-
purara Mexay oOmIus ¥ OJU3KHS 10 IMIHHIbPA
KOHTaKT c€ BKJIIOYBa OposiubT 3a Bpeme. [lpu
JOCTUraHe Ha (uiITpara 10 BTOPHUsS KOHTAKT, Be-
purata ce nmpeKbcBa U OPOEHETO Ce MPeyCcTaHo-
BsiBa. [Ipu onutuTe € M3Mnon3BaHa xpoMaTtorpad-
cka xaptus tan Whratman Nel7.

W3mepBarenHuaT OJ0K BKIIOYBA: aBTOMATH-
YeH MpPEeKbCBaY, €JIEKTPOHEH HHUBO-CHTHAJIN3a-
TOp U IPOrpaMHpyeM JAUTHTAIEH TalMep.
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Amnapatypara e momecreHa B TadIJl0, CBBp-
3aHO ¢ KOHTAKTUTE Ha TOPHHS IUIOT M C U3TOY-
HUKa Ha €JIEKTPUYECKO 3aXpaHBaHE Ype3 METHU
Ka0enu ¢ MoAX0/A1I0 N30paHo ceyeHue. 3axpaH-
BaHETO € C MPOMEHIUBO HampexeHue 220-230V
AC, 50 Hz, xoeto enumuHUpa MOISIPU3ALMOH-
HUTE e(DEKTH HA TEYHOCTTA.

3. Ioayyenu pe3yaraTu
Jannute 3a CST ca omnpenencHu 3a TP MOCIIE-
JIOBATEJIHU TOAMHU, Ype3 yCpeIHsIBaHE HA U3MeE-
peHuTe CTOMHOCTU. BrnusHMeTo Ha Temmeparty-
para ce OIleHABaYpPEe3 3aBUCUMOCTTA!

CSTi=(u1/u2).CST2 (1),

1-yununowvp,; 2-gpunmuvpua xapmus, 3,4-enex-
MpuyecKu KOHMAaxKmu, 5-usmodyHuK Ha eiex-
Mpu4ecKu mox;

6,7-usmepsamenen eremenm,; 8-ymaiixa,; 9,10
-njiomoee.
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®urypa 1 Cxema u ¢poro Ha CST- anaparypa

KBJETO: |11 U 2 Ca AIMHAMUYHUTE BUCKO3UTETH Ha
BOJIaTa MpU JIBETE OTYETeHU TemmepaTypu. [Ipu
temneparypu Mmexay 120C u 300C, remnepatyp-
HOTO BIIMSIHHE MOXe J1a ce IpeHeOperHe.
MeceyHnnte CTOHHOCTH OT H3MEpBaHMATA 3a
TpUTE TOJMHHU ca IpelacTaBeHu B Tabnmma Nel.
Pesynrarure, paznuuaBamm ce ¢ Hax 20% ot
cpeaHaTa CTOWHOCT ca M3KJIIOUYBAHU U TS € W3-
yucasiBaHa OTHOBO. Haif-manmkust Opoi Ha Ba-
JUTHUTE CTOMHOCTH € TPH.

Taonuua 1.HM3mepenu cmounocmu na CST ¢
CeKyHou

Ir It lr
Mm. | Cp. | Usm. | Cp. | Uzm Cp.
M
343 339 351
| 349 351 | 347 343 | 332 341
361 342 339
333 329 359
I 331 335 | 336 335 | 346 352
341 341 352
322 335 331
1l 329 331 | 340 336 | 338 336
342 332 337
324 357 340
Iv | 327 329 | 369 368 | 351 348
335 376 354
365 351 357
\Y 379 371 | 338 346 | 346 351
369 348 350
346 359 349
VI 363 353 | 369 368 | 338 344
351 375 344
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342 351 332
VIl | 356 |348 | 365 |359 |341 | 340 1200
347 362 348 1000
378 364 361
VI | 362 368 | 353 355 | 349 354 300
363 349 352 600 —=5,%x10
359 344 361
IX |341 |349 | 360 |353 |365 | 360 100 Al —f—Q,m3x1000
346 356 354
359 356 374 200 (ST, s
X 372 365 | 372 368 | 370 369
363 375 362 0 T 1T T T T T T T 17T T1TT1
345 355 359 AR SRR
XI 349 352 | 362 354 | 356 361 “g/
361 345 368
350 377 352 ®urvpa 2
XIl | 344 |351 |364 |370 | 361 | 353 yp
358 368 345
1400
Ha ¢urypa 2 u Tabnuna 2 e npeacraBeHa Jau- 1200 .
HaMMKaTa Ha u3cienBanms nokasaren CST w | oo | 2.
00001IeHUTE TapaMeTpH, KaTO CTETIIEH Ha MUHE-
. 800 +—
panuzaiusa Ha yraikure (S) ¥ KOJHMYECTBO Ha ——CST, s
npou3BeneHus ouoras (Q) mpe3 mbpBaTa roarHa 600 ——5,%x10
Ha U3CJICIBAHETO. 400 Q,m3x1000
200
Taﬁﬂnua 2 0 T T T T T T T 1
- M v ™~ G g
CST S, % Qsr, mé/mec. 2
Mecern =
[ 351 50,2 754900 ®urypa 3
1 335 45,1 760640
11 331 43,6 984620
v 329 43,0 964506
Y 371 56,9 854580 Tabamua 3
Vi 353 51,3 850840 arel
Vil 368 56,1 887050 ' 343 48,2 992280
X 349 50.0 815000 ] 335 45,0 842740
XIi 351 50,3 965790 v 346 48,7 1020500
VI 368 56,0 1009900
VI 359 53,4 1034740
Ha ¢ur. 3 u Tabnuma 4 e npeacraBeHa guHa- VIl 355 518 986806
MUKaTa Ha uzcneaBanus nmokaszaren CST u 0600- IX 353 50,7 936372
LICHUTE IIApaMeTpU CTEIIEH Ha MHUHEpAIU3aLus X 368 56,0 977120
Ha yTaikuTe (S) ¥ KOIMYeCTBO Ha IPOU3BEICHUS X 354 50,1 1131410
Xl 370 57,4 1164600

ouora3 (Q) mpe3 BTOpara rogvHa Ha U3CIlEABa-
HETO.

Ha ¢urypa 4 u Tabnuna 4 e npeacraBeHa au-
HaMUKaTa Ha u3cieaBanute nmapamerpu CST, Su
Qsr 3a TpeTara rofrHa Ha U3CIIEABAHETO.
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H3Boan

BpemeTo 3a kKanuisipHO MPOCMYKBaHE ce
u3MepBa OBP30 U JIECHO C KOHCTpyHpa-
HaTa 3a IIeNiTa anaparypa BbB BCSIKAKBU
YCIIOBHSI — KaKTO JJAOOPAaTOPHHM, TaKa U Ha
tepeH. [lapamerspsT CST Bee omie He €
HaMEpHWJT IUPOKO MPUIIOKEHUE, KOETO TO
NpaBU aTPaKTUBEH, KAaKTO B MPAKTH-
YEeCKH, TaKa U B HAyYeH aCIIeKT.

OcgeH 3a (pepMEHTAIIMOHHN yTalKH Me-
TOABT 32 ONPEIEIISTHE Ha BPEMETO 3a Ka-
MWISPHO MPOCMYKBAHE € MPHIIOKHUM 3a
BCSKAKBU YTaCHU CYCIICH3UHU.
N3mepBanusara va CST TpsOBa na ce u3-
BBPIIBAT CJIe]I CHU)KaBaHEe Ha TEMITEPaTy-
pata Ha m3cieaBanute npodbu mox 30°C
3a IIpeI0TBpaTsIBAaHE HA TEMIIEPATYPHOTO
Brusiaue. [Ipu Temmeparypa Haja mocode-
HaTa, Pe3yATaThT ce Kopurupa mo Qop-
Mmymna (1).

JIOoMyCTUMOTO CTaHIApTHO OTKIIOHCHHE
MPHU TIOCJIEIOBATEIIHO M3BBPIICHUTE W3-
MEpBaHUsl Bapupa OT MHHHMAJHA TOY-
HOCT (MakcuManmHa HeTodHocT) — 20 S
(6%), 10 MakcUMallHa TOYHOCT (MHHH-
MaJiHa HeTouHocT) — 7 S (2,1%).

[Tpu uHTEpHIpETHPAHETO HA BCEKH EIAHMH
OT U3MEpPEHUTE Pe3yiTaTH TPsOBa aa ce
B3eMe MpPENBUIl, Y€ CHIIECTBYBA peaHa
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BBH3MOKHOCT 32 BIIMSIHUE HA CTpaHaTa, C
KOSTO (UITBPHATA XapTUSl C€ IMOCTaBsI
Harope.

OTHOCHO TUHAMUKAaTa Ha M3CICIBAHUTE
napaMeTpH, OT TJIeJJHa TOYKa Ha Kopea-
[IMOHHUS aHaJIM3 MOTaT Jia Ce HampaBsT
CIICIHUTE 3aKITFOUCHUS:

Mexay BpeMeTo 3a KaluIsIpHO MTPOCMYK-
Ba"e CST u no6uBa Ha Guoras Qpr Ju-
CBa KOpeJal[MOHHA 3aBUCUMOCT;

Mexny BpeMeTo 3a KarisipHO IPOCMYK-
BaHe CST u creneHTa Ha MUHEpaJIN3aLUs
S chlmecTByBa 3HAUUTEIHA KOpEIalus
NIPU SICHO M3pa3eHa TOJIOKHUTEHA 3aBH-
CHMOCT.

[Tony4yeHnTe qaHHU JaBaT OCHOBaHUE Ja
ce cMsTa, Y€ TPEIOKEHUSIT YHUBEpCa-
aeH CST-kputepuii, MOXKE YCHENTHO aa
ce M3MO0JI3Ba 32 ONTUMH3ALUS Ha MpPOIIe-

CUTE ,MeTaHu3amua” u ,,00€3BOIHIA-
BaHE™.
Taoauna 4
OKa3za-
TE CST S, % Qsr, m¥/mec.
Mecen
| 343 48,2 992280
1 335 45,0 842740
1l 336 45,3 923600
v 368 56,0 795720
V 346 48,7 1020500
VI 368 56,0 1009900
VII 359 53,4 1034740
VI 355 51,8 986806
IX 353 50,7 936372
X 368 56,0 977120
Xl 354 50,1 1131410
Xl 370 57,4 1164600
5 3aKaro4yeHne

B pesynarar Ha mpoBeeHUTE MPOyYBaHUS ca

YCTaHOBCHU O6€3BOI[HI/IT€.HHI/IT€ CBOICTBa Ha

YTaﬁKHTe npeau u CJicA TdxXxHaTa MCTaHU3aAllHA.

[lonyuyenure naHHM JaBaT OCHOBAaHHE Ja Ce

cMsiTa, Y€ TpeiokeHusT yHuBepcasieH CST-
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KPHUTEPHIA, MOJKE YCIIEIITHO Jla Ce U3IMoJI3Ba 3a yi-  data obtained suggests that the proposed univer-
paBIleHUE M ONTHMHU3alMs Ha npouecure ,,mera- Sal CST criterion can be successfully used to
HU3aIMA" U ,,00e3B0IHsIBaHE" manage and optimize methanisation and dehy-
Conclusion dration processes.
As a result of the conducted studies the de-
watering properties of the sediments were estab-
lished before and after their methanisation. The
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Summary: Concentrations of NO and NO., air temperature and wind speed were measured at
six stations on the territory of Sofia, Bulgaria for the period 2006 - 2015. Nitrogen oxides content in
the atmosphere was investigated in two main aspects: variability of the concentration of NOx and its
relation to the main meteorological elements — air temperature and wind speed, and analysis of an-
thropogenic emissions of NOy based on their distribution by sectors. The average monthly concen-
trations of NOx have shown well-defined annual cycle with the highest value in the winter and lowest
in the summer. The air temperature affects the pollutants’ level by temperature convections and oc-
currence of inversions as well as by changing the rate of NO2 photochemical formation. The wind
speed influences the transport and dispersion of pollutants as the low wind speed might increase their
levels. The main anthropogenic factor accounting for NOx emissions at the stidied sites is the road
transport.

Key words: air pollutants, NOx concentration, annual cycle of NOx, meteorological conditions,
NOx emissions

Introduction. The element nitrogen can form
several oxides: N2O (nitrous oxide); NO (nitric
oxide) and its dimer N2O2; N20s3 (dinitrogen
trioxide); NO2 (nitrogen dioxide) and its dimer
N204; N20s (dinitrogen pentoxide) where the
oxidation state of nitrogen is from (+1) to (+5),

respectively. In the atmosphere nitrogen oxides
are involved in numerous chemical reactions
initiated by UV or higher energy light, reactions
with free radicals or with oxidising/reducing
agents, reactions with water or neutralizing
compounds. Among the series, N2O, NO and
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NO are the most abundant oxides in the air.
Nitrous oxide, which is produced by biogenic
sources (40%) and by human activities (60%) —
microbial synthesis in the soil, combustion of
fossil fuels, production of nitric acid, does not
show high reactivity and has a long life in the
atmosphere, about 100 years [1-2]. N2O is a
greenhouse gas, which absorbs infrared radiation
coming from the Earth and prevents back
radiation of the energy into space, thus it
contributes to the global temperature change. It
has a global warming potential (GWP) about 300
times higher than CO> [3]. Additionally, in the
upper atmosphere N2O can be oxidized by ozone
to produce NO and after further oxidation NO3.
Nitrogen oxides, NO and NO2, usually denoted
as NOx, are mainly anthropogenic gases
produced by automobiles, electric power plants,
incinerators, chemical industry (nitric acid,
cement, glass, petroleum) and in some extend by
biogenic sources such as lightning, forest fires,
yeasts. Combustion of fossil fuels is the
dominant source of NOx. The concentration of
nitrogen oxides evolved is determined not only
by the amount of nitrogen-containing compounds
in the fuel, but also by the ratio air-fuel in a
mixture, where the N> is oxidized along with the
fuel. In combustion processes at high
temperature (above 1300 °C) the nitrogen and
oxygen molecules in the air combine each other
to form NO/NOx, which strongly depends on N
and Oz amounts and the temperature of
combustion. Above 1500 °C, NOx concentration
increases exponentially with the temperature [4].
At lower temperature (700-800 °C) NOx
formation drastically decreases [5].

N20 is well known as anaesthetic (laughing
gas), NO is not generally a threat for humans,
owing to its very low solubility in water, however
NO readily converts to the poison NO; gas. NO>
is not only a toxic gas by itself, but also
participates in series of chemical reactions in the
troposphere to form ozone and acid rain. The
latter is a result in the interaction between NO>
and water vapours, that gives nitrous acid

Volume 1/2017
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(HNO>) and nitric acid (HNO3). Nitrous acid eas-
ily undergoes photolysis to NO and its concen-
tration varies in the night and day time. Nitric
acid is stable and along with clouds is deposited
on the earth’s surface causing long-term environ-
mental problems such as acidification of water
and soil, eutrophication, deforestation. In the air
nitric acid reacts with ammonia, NH3 to form tiny
crystals of ammonium nitrate making up a part of
particulate matter. NO and NOg, in the presence
of volatile organic compounds upon UV irradia-
tion undergo series photochemical reactions to
produce tropospheric ozone, which is another
significant air pollutant [6-8].

In this paper we report the concentration of
nitrogen oxides (NO and NO2) measured at six
sites in Sofia, Bulgaria for the period 2006 — 2015
and relationship between meteorological param-
eters (air temperature and wind speed) — anthro-
pogenic activity — NOx emissions.

Data and Methods. In order to study the con-
centration of NOx and its relationships with me-
teorological parameters the daily data about NOx
concentration, air temperature and wind speed
from six stations for automatic measurement sit-
uated on the territory of Sofia were used. On the
basis of daily values monthly and annual concen-
trations are calculated. The stations are in the
frame of the National System for Environmental
Monitoring organized by the Executive
Environment Agency, Bulgaria. The
geographical situation of the stations is presented
on Fig. 1. One of the stations “Orlov most” is
situated in the centre of Sofia, along the main
boulevard “Tzarigradsko shosse”, in the area
with heavy road transport. The station
“Hipodruma” is in the wide centre of the city,
while the other three stations (Nadezhda,
Pavlovo and Druzhba) are in the districts. The
period of the analysed daily data is from January
2006 to December 2015. Despite of shorter
period of the measurement, the data from the
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station “Kopitoto”, situated at the Vitosha
Mountain is used as reference information.
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91/441/EC for fitting of three-way catalysts to all
new petrol cars, Directive 96/62/EC on ambient
air quality assessment and management, Di-
rective on Integrated Pollution Prevention and
Control (96/61/EC), Large Combustion Plant Di-
rective (2001/80/EC), Gothenburg Protocol
(1999) to the United Nations Economic Commis-

- sion for Europe's (UNECE) Convention on

Long-Range Transboundary Air Pollution

_ 4 - (LRTAP Convention) and National Emission

L
AMS Kopitoto

Figure 1. Location of the stations for auto-
matic measurement of air quality in Sofia

The assessment of the contribution of anthro-
pogenic activity to the emission of NOx is carried
out on the basis of data for the annual emission
by sectors at national level and in the EU — 28
countries for the period 1990 — 2014. The data
are taken from Eurostat database [9] and
European Environment Agency, 2016 [10].

Results and discussion
NOx emissions in Bulgaria and EU

Anthropogenic emissions of NOx in Bulgaria
and all EU Member countries have been moni-
tored since 1990 and provide information on their
levels and distribution by different sectors of the
economy. Between 1990 and 2014, NOx emis-
sions in all EU countries have dropped by 55%
[11] as a result from a number of polices that
have been implemented, to name a few - Di-
rective 97/68/EC on the emissions of pollutants
from internal combustion engines, EU Directive

Ceilings Directive 2001/81/EC (NECD) [5].

In 2014, the NOx emissions in Bulgaria were
51 % lower than their levels in 1990 [11]. This
decrease due to the significant structural changes
in the Bulgarian economy and reduction of the

/" heavy industry which is one of the main sources

of NOx emissions. As can be seen on the fig. 2
the amount of emissions in tonnes from the sector
“Energy use in industry” decreased drastically.

« 70000
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30000 [
20000 l
10003 -

io
Waste

Agriculture
Road transport

1990

nal and households

Industrial processes
and product use

Non-road transport

distribution

2014

Commercial, institut|
Energy use in industry
Energy production and

Figure 2. Total NOx emissions (in tonnes) in
Bulgaria for 1990 and 2014

The emissions of other three sectors — industrial
processes, energy production and road transport
also decreased, because in the recent years vari-
ous measures for reducing of air pollutants and
improving the air quality have been implemented
under the National Emission Ceilings Directive
2001/81/EC (NECD) and the Gothenburg Proto-
col for Europe’s Convention on Long-Range
Transboundary Air Pollution (LRTAP).
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The analysis of NOx emissions in Bulgaria
for 2014 show that three sectors (Energy produc-
tion and distribution, Road transport and Indus-
trial processes and product use) contribute con-
siderably to the NOx emissions (Fig. 3).

Similar distribution of sector shares is ob-
served in all EU countries (EU 28) (Fig. 4) —
around 40 % of emissions are produced by auto-
mobiles, 33 % by energy plants (public heat and
electricity generation, production of solid fuels,
oil refining, boilers, gas turbines, stationary en-
gines) and 14 % by commercial, institutional and
households (emissions from fuel combustion in
the services and households). This is consistent
with the statement that the main source of NOx
emissions is the combustion of fossil fuels.

Commercial,
institutional and
households ;

6,0

Agriculture ; 2,8
Waste ; 0,005

Road transport;

291 Industrial

processes and
—  product use :

19,6

Non-road
transport ; 7,1

Energy
production and
distribution ;

301

Energy use in
industry ; 5,3

Figure 3. Emissions of NOx by sectors in Bul-
garia for 2014 (in % from total emissions for
Bulgaria in 2014)
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Figure 4. Emissions of NOx by sectors in Bul-
garia and all European countries for 2014 (in
% from total emissions)

Comparison between Bulgaria and EU 28 shows
lower contribution of road transport and com-
mercial and households in Bulgaria, against
higher shares of industrial processes and energy
production.

Trend of annual concentration of NO and
NO: for the period 2006 — 2015

Although the studied period is not very long,
we can evaluate the trend of the annual concen-
tration of NO and NO: (Fig. 5). For all stations
both oxides gradually decrease through the years
and revealed reduction of NO emissions in the
capital of Bulgaria. This is consistent with the
above reported statistics for the country based on
total emissions from all sectors.

In this study the measurement sites are lo-
cated in urban area, except one place in the
mountain, and the dominant source of NOx emis-
sions is the road transport. Since the 1990s,
standards on NOx emissions from new cars have
been placed. The introduction of the three-way
catalysts to all petrol cars, improvements of die-
sel engine technology, petrol and diesel fuel
quality have been led to effective reduction of
NOXx emissions.
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Figure 5. Trend of annual concentration of NO and NO: for the period 2006 - 2015

According to the Bulgarian Regulation
Ne12/2010 on the limit values of sulfur dioxide,
nitrogen dioxide, particular matter, lead, ben-
zene, carbon monoxide, ozone in ambient air the
annual average norm for the protection of human
health is 40 ug/m? of NO, and the norm for veg-
etation is 30 pg/m3 of NOx [12]. Since 2010 this
regulation has been implemented and as can be
seen from Fig. 6 only at the station “Orlov most”
the limit is exceeded resulted in heavy road
transport. At the site “Kopitoto” the total NO and
NO: concentration is much bellow the ceiling
which ensure safety environment in the moun-
tain.
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Figure 6. Annual average values of NO:2
(ug/m?3) for the city stations and total NO and
NO2 amount for the mountain-elevated sta-
tion (Kopitoto)
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Seasonal changes of the concentration of
NO and NO>

The average monthly concentrations of NO
and NO: for the period 2006 — 2015 are shown
on Fig.7. For all stations, except Kopitoto, a win-
ter peak and lower summertime concentrations
are observed. Kopitoto, located outside the urban
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area in the near-by mountain, acts as a site of
background of air pollutants and shows almost
constant level of NO around 1-2 pg/m® and NO;
concentration in the range 3-6 pg/m?3, in accord
with the lack of intensive NOXx source.

Druzhba

Jan  Feb  mMar Apr May Jun  Jul  Aug Sep Oct  Nov  Dec

mNO mNOZ2

Nadezhda

Jan  Feb  Mar Apr May Jun  Jul  Aug Sep Ot Nov  Dec

ENO mNOZ

Kopitoto
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mNO mNOZ2

Figure 7. Average monthly concentrations (ng/m?) of NO and NO: for the period 2006-2015

The highest emissions of both NO and NO; are
measured in Nov — Jan at sites “Orlov most”,
situated on the high-car-populated crossing,
and “Hipodruma”, located along a main boule-
vard in the city. It is worth to mention that at the
former site the concentration of NO exceeds
double the one of NO2 owing to the heavy traf-
fic and high NO emissions from the automo-
biles (Fig.7). It is well known that NO, NO> and
Os interconvert under atmospheric conditions.

The oxidation of NO by ozone depends not only
on the concentration of the reactants, but also
on the rate constant, which is proportional to the
temperature [13].

Thus decreasing the air temperature the rate
of oxidation reaction decreases and less NO mol-
ecules will react. Although the life-time of NO in
the atmosphere is short, we propose that on one
side the rate of NO oxidation decreases at low
temperature as the average air temperature in Jan
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is from -2 to 1 °C, and on the other side continu-
ously evolution of NO from the road transport,
cause increase of daily-mean values of NO level.
In spring and autumn (March-April and Sept-
Oct) at “Orlov most” the ratio NO to NO- is close
to 1, whereas in summer (Jun-Aug) it is changed
to 0.6, indicating higher conversion of NO. The
measurements in another five stations demon-
strated slight variations of concentrations of NO-
NO- depending on the local NOx emissions and
meteorological conditions, but the basic pattern
characterized with well-defined minimum in
summer and maximum in winter of the both NO
and NO- remains. The NOx emissions from do-
mestic and commercial heating sources increase
in cold weather and also contribute to elevated
values of NOx in winter.

Extremely high peaks of NO2 in winter were
reported in some cities of UK due to cold and sta-
ble meteorological conditions and release of mo-
tor vehicle exhaust gases [14, 15]. In summer-
time, when the solar irradiation is more intensive
and the temperature is higher, NO converts to
NO:z by ozone oxidation and NO level drops be-
low 10 pg/m3. The concentration of NO- results
from car emissions and photochemical reactions,
and reaches 20-25 pg/m?®, while the background
level is 4 ug/m>. The annual cycle of NOx has
been reported in many places around the world
[16, 17, 18].

Relationship between the meteorological
parameters and concentration of nitrogen
oxides

Meteorological conditions, together with the
sources of emissions are among the main cause
for the concentration of air pollutants. The me-
teorological factors with a greatest importance
for air pollution are wind speed and direction,
atmospheric stability and mixing layer depth,
air temperature and temperature inversions, so-
lar radiation, and precipitation. In the present
study we estimate the role of air temperature
and wind speed for NO and NO_ concentration.

Air temperature disturbs the stability of the
atmosphere. During the winter-time low
temperature brings to increasing atmospheric
stability and may cause temperature inversions
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which favor the accumulation of pollutants near
to the earth surface. In summer-time rising air
temperatures determine increase of thermal
convection which drifts away air contaminants.
This reverse proportional relation between air
temperature and pollutant concentrations is
observed in the annual cycle (Fig. 7).

The wind speed is a meteorological
parameter which influences pollutant transport,
dispersion and the level of pollutant concentra-
tion in the ambient air. Due to reduced turbulent
exchange during the periods with low wind
speed, the dispersion of pollutants from low
sources decreases, therefore the concentrations
of pollutants increase. Latini et al. have
established that pollutants tend to accumulate
when the wind speed is less than 3 m/s [19]. The
spread of unstable air in a vertical direction de-
termines the mixing layer depth. Its influence
relates to the wind speed as follows in the case
of weak winds, the reduction of mixing layer
depth leads to an increase in the concentration
of the pollutants, whereas strong wind disperse
pollutants.

Conclusion

The paper analyses the peculiarities in tem-
poral variability and spatial distribution of NO
and NO> concentrations from five measurement
stations in Sofia for the period 2006 — 2015. In
order to clarify the urban influence on NOx
(NO+NOy) concentration the data from a sta-
tion situated at the Vitosha Mountain is used as
reference information.

By application of linear regression the neg-
ative trend of annual NOXx concentration is es-
tablished for the period 2006 — 2015. The com-
parison to the limit values determined by Bul-
garian and EU legislation shows that the thresh-
old for the protection of human health is ex-
ceeded only at the station “Orlov most” which
is situated along one of the main boulevards in
Sofia — Tsarigradsko shosse.

In order to clarify the anthropogenic impact
on NOx concentration the emissions from vari-
ous sectors are analysed. The analisys shows
that three sectors (Energy production and distri-
bution, Road transport and Industrial processes
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and product use) contribute considerably to the
NOx emissions and in 2014 the emissions de-
creased drastically in comparison to 1990.

The main feature of seasonal distribution of
NOx concentration in urban area is maximum
in wintertime and minimum in summertime.
The annual cycle is different only at the moun-
tainous station Kopitoto where the NOx has
mainly the natural origin.

The analysis of the annual cycle and its re-
lation to the meteorological parameters (air

Literature:
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temperature and wind speed) allow us to con-
clude that in urban area air temperature is im-
portant for pollutant transformation as wind
influences level of NOx concentration by
pollutant transport, dispersion or accumulation.

The investigation will be extended in the fu-
ture by including of new factors and data for air
pollution which will give more detailed and
quantitative information about the relation me-
teorological conditions — anthropogenic activ-
ity — air quality.
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OLIEHKA MPOAYKLIMOHHOTO IMPOLIECCA CAXAPHOW
CBEKJIBI B YCJIOBUSIX U3MEHEHUS KJIMMATA B JIECOCTEIH
YKPAUHBI
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Ooecckuil 20cy0apcmeenHvlli IKOI02UYeCKULl YHUBepCumem
Kagheopa acpomemeoponozuu u azpomemeoponocuteckux npocHo308
65016, Ykpauna, Ooecca, yn. JIvosckas, 15

Hccneoosano enusHue uzsmeHenuti KIuMama Ha YCiosus menio U 61a2000ecne4eHHoCmu e-
2emayuoHH020 Nepuooa Kyibmypbl Ha Meppumopuu 1eCoCmenHou meppumopuu Ykpaunsl 3a nepuoo
¢ 2021 no 2050 2. Beinonnen ananus OuHaMuKu nokasamerneti oomocunmemuueckou npooyKmueHo-
CMU NOCEB0G CAXAPHOU C8EKIbL HA MAMEPUANAX CPEOHEeMHO20IlemHUX HaOodeHutl 3a nepuod ¢ 1986
no 2005 ez. 6 cpagnenuu co cyeHapuvimu OanubiMu. Paccuumanel noxazamenu ¢pomocunmemuuye-
CKOU NPOOYKMUBHOCMU CAXAPHOU CEEKIbL C NOMOWBLIO OUHAMUYECKOU MOOeNU NPOOYKYUOHHO20 NPO-
yecca cenbCKoX03AUCMEeHHbIX Kyabmyp, pazpabomannou A.H. [lonesvim. [{ns oyeHKU 803MONCHBIX
usmeneHutll kKiumama oviiu ucnoavizosanvl cyenapuu RCP4.5 u RCPS.5.

Knrouegwie cnosa: caxapuas ceexna, usmeneHue Kiumama, pazvl pazgumusi, 6e2emayuoHHbli
nepuoo, azpoKIuMamudecKue Yciosusl, yporCatlHoCmb.

The influence of climate changes on the conditions of warmth and moisture availability of the
vegetation period of culture in the territory of the forest-steppe of Ukraine was studied for the period
from 2021 to 2050. The analysis of the dynamics of the photosynthetic productivity of sugar beet
crops on the materials of the average long-term observations for the period from 1986 to 2005 is
performed in comparison with the scenario data. The parameters of photosynthetic productivity of
sugar beet were calculated using the dynamic model of the production process of agricultural crops,
developed by A.N.Polevoy. The RCP4.5 and RCP8.5 scenarios were used to assess possible climate
changes.

Keywords: sugar beet, climate change, development phases, vegetation period, agroclimatic
conditions, yield.

Berynuienne. Onnoit u3 npobiem XXI Beka.
SBJISICTCS] U3MEHEHHUE KIIMMaTa B Pe3yJbTaTe IJI0-
OanpHOrO moteryieHus. Knumaruyeckue m3me-
HEHHUS XapaKTEePU3YIOTCs Pa3InYHbIMU IIPOSIBIIE-
HUSMH, CPEIAHM KOTOPBIX U3MEHEHUE arpoKInuMa-
TUYECKUX YCIOBUH POCTa, pa3BUTHUS U (PopMHUpO-
BAaHMS IPOLYKTUBHOCTH CEIbCKOXO035MCTBEHHBIX

KynbTyp. OHO CONPOBOXKIAETCS CYILIECTBEHHBIM
MOBBILIEHUEM TEMIIEPATyphl BO3AYyXa B 3UMHHE
MECSIbl, YBETUUEHUEM KOJINYECTBA AJIUTENbHBIX
OTTeIeNed, BpEMEHHOIO C/IBUra pa3BUTHUS INpH-
POIHBIX MPOLECCOB, U3MEHEHUSIMH MPOIOJIKU-
TEJBHOCTHU CE30HOB r'ojia, yUIMHEHHEM 0e33aMo-
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PO3KOBOT0 Mepro/ia U MPOAOIKUTEIHLHOCTH Be-
reTallMOHHOTO NEPHO/A CEbCKOX035IIICTBEHHBIX
KYJIBTYp, YBEJIMYCHHEM TEMI000eCIeueHHOCTH
BereTanuoHHoro nepuoja [1, 2].

B cB31 ¢ 0’)kn1a€MBIM OBBILIEHUEM TEMIIE-
paTypsl Bozayxa B CeBepHOM MONyIIapuu Ipo-
JIOBOJILCTBEHHAs 0€30MacHOCTh Y KpauHbl B 3HA-
YUTENbHON CTemeHu OyAeT 3aBUCETh OT TOro,
HACKOJIbKO 3 PEKTUBHO aIaITUPYETCS CEIIbCKOE
XO03SICTBO K OYAYIIMM U3MEHEHUSAM KIIMMaTa.

CaxapHas cBeKJIa - OJlHA U3 OCHOBHBIX TE€X-
HUYecKuX KynbTyp. Ilpu ypoxaitnoctu 400 1/ra
oHa oOecneunBaeT Beixoz S50-55 1 caxapa. Ilo
MUTATEIbHOCTH CaxapHasl CBEKJa 3HAYUTEIbHO
MpeBBIIIAIOT KopMOBYI0. CaxapHas CBeKJIa sSBJIs-
€TCsl TaKKe€ ILIEHHBIM MPEIIIECTBEHHUKOM JUIS
MHOTHX CENbCKOXO3SIICTBEHHBIX KYJIbTYp U TO-
BBIIIIAIOT OOIIYIO MPOU3BOAUTEIHHOCTD MOJIEBBIX
CeBOOOOPOTOB.

TpaguionHno, HauOOJbIINE TUIOMIATN TOA
cazapHOM CBEKJION B YKpauHE COCTEAOTOUYECHHI B
Jlecoctenn. AHanu3 BIusiHUS OyIyIITUX H3MEHE-
HUH KJIMMaTa Ha MPOLYKTUBHOCTb I1IOCEBOB 1103~
BOJIUT Haubosiee 3(P(PEKTUBHO HCIIOIB30BATh
IIPUPOHBIE PECYPCHI TEPPUTOPUHN B HOBBIX KJIH-
MaTHYECKUX YCIIOBHSX, JOOUTHCS YCTOHYMBOTO
pocTa BEIMUYMHBI U KaueCcTBa ypojkas caxapHOM
CBEKJIbL, IOBBICUTH OTJauy ChIPbEBBIX, SHEPTETH-
YECKUX U TPYAOBBIX PECYPCOB.

OcHoBHast yacTb. KnuMatuyeckue n3mMeHe-
HUs Ha OyJlyIee paCYuThIBAIOTCS C UCTIOIh30Ba-
HUEM KJIMMaTHYECKUX MOJIETIEH.

I'mo0GanbHble KIMMAaTUYECKUE MOJETH SBIIS-
I0TCS OCHOBHBIMU MHCTPYMEHTaMHU, UCIIOJIb3Yye-
MBIMH JJIs IPOEKTUPOBAHUS MPOIOJKUTENIBHO-
CTH U UHTEHCUBHOCTH U3MEHEHU KiTumaTa B Oy-
aymeM. OTH MOJENU PacCUUTHIBAIOT Oyayliue
KJIMMaTH4eCKHe PEKUMBI Ha OCHOBE psijia ClieHa-
pUEB H3MEHEHMsI aHTPONOIeHHBIX (HaKTOPOB.
JlJis HOpEeICTaBIEHHBIX KIMMAaTHUYECKUX pacue-
TOB HCHOJb3yeTCs HaOOp CIIEHAPUEB, & UMEHHO
Penpe3enTaTuBHBIE TPACKTOPUM KOHIEHTPALIMI
(Representative Concentration Pathways - RCP).

PenpesenTaTuBHBIE TPAEKTOPUU KOHIIEHTpA-
UMA - CLEHapuH, BKJIOYAIOIIME BPEMEHHBIC
psbI BEIOPOCOB M KOHILIEHTpAIMil Bcero Habopa
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MapHUKOBBIX Fa30B, a3P030JIei U XUMUYECKH aK-
TUBHBIX Ta30B [3].

RCP — »sT0 derhlpe cueHapus, KOTOpbIE
BKJIFOYAIOT BPEMEHHBIEC PSbI BBIOPOCOB U KOH-
[EHTpaluid BCEro Habopa MapHUKOBHIX Ta3o0B,
aepo3ojied M XUMHUYECKH AaKTUBHBIX Ta30B.
Haubonee nccnenoBaHHBIMU CIICHAPUSIMU KITHU-
Mmata Oyayiero cunratorcs 18a u3 Hux: RCP 4.5
ta RCP 8.5 [4].

Haubonee mecCUMUCTHYHBIM SIBIISICTCS CIIE-
Hapuil — RCP 8.5, xoTopslil npenycMaTpuBaet
AKCIIOHEHIIMAJILHOE YBEIIMUEHUE KOJIUYECTBA yT-
nepona B armochepe mo0 konna XXI B. mpubmu-
3UTEJBHO B 2,5 pa3a OTHOCHUTEIIBHO COBPEMEH-
Horo [5]. B paMkax 3Tux JIBX ClieHapUEB MPOBO-
JIWIJIOCH TaHHOE HCCieI0BaHue.

AHan3 arpoKJIMMAaTUYECKUX YCJIOBUM Bere-
TalMOHHOTO MEPHOJa CaXapHOH CBEKJIbI U MOKa-
3ateneld (POTOCMHTETUYECKOW MPOAYKTHBHOCTH
ee MOCEBOB BBINMOJIHEH Ha MaTepuanax CpeiHe-
MHOT'OJIETHUX HaOI0IeHnH 3a mepuoj ¢ 1986 mo
2005 rr. (6a30BBIiT) B COOTBETCTBUU C arpOKJIH-
MaTUYeCKUM CIPABOYHMKOM YKpauHbl [6] Ha
npumepe teppuropun Jlecocrenu. Hecnenosa-
HUE TCHICHIIMY U3MEHEHUS KJIINMATa BBITIOJHEHO
MyTeM CPaBHEHHS JaHHBIX MO KIMMATUYECKUM
cueHapusM RCP4.5 u RCP8.5 u cpenHux MHOTO-
JETHUX XapaKTEepUCTHK 3a ABa nepuoxaa 1986 -
2005 rr. (6a3oBeiii mepuona) u 2021 - 2050 rr.
(KTMMaTUYECKUM UK CLIEHAPHBIN epuos).

B OpecckoMm rocyaapcTBEHHOM SKOJIOTMYeE-
CKOM YHUBEpPCUTETE Ha Kadelpe arpoMeTeopo-
JIOTUU U arpOMETIPOTHO30B YK€ MHOI'O JIET pas-
BHUBAETCS IIKOJA TUHAMUYECKOTO0 MOJIEIHpPOBa-
HUS MPOIYKIIMOHHOTO MpoIiecca CebCKOX03sH-
CTBEHHBIX KYJBTYp, OCHOBaHHas mpodeccopom
A.H. IToneBbiMm.

Bnepseie s YkpawHbsl 0a3zoBas MOEINb
dbopmupoBanus  ypoxkaitHoctn A.H.IlomeBoro
[7, 8] ObuTa mpuMeHeHa AJi pa3paboOTKU METO1a
OLICHKH yCIIOBUI (OPMUPOBaHUS ypoxKas caxap-
HOM CBEKJIbI M MPOTHO3UPOBAHUS €€ CPeaHe00-
JacTHOM yposkaiiHocTu B padore O.B. BonbpBau
[9].

Jlnst caxapHOil CBEKJIbI Ha (pOHE U3MEHEHUS
KIIMMaTUYEeCKUX YCIOBHM HaMH paccMaTphBa-
JIUCh CIEAYIOIINE BAPUAHTHI:

- KJIMMaTUYECKHE YCIIOBUSI MEPUOIA;
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- KIIMMaTH4eCKHe yCIOBHS MepHo/a + yBelu-
gerne CO2 B atmocdepe ¢ 380 no 437 ppm (crre-
Hapuii RCP4.5) u no 455 ppm (cuenapwmii
RCP8.5).

Kak Teopernueckasi OCHOBA ISl BBITIOJTHEHUS
pacyeToB M CpPaBHEHUS PE3yJIbTATOB B JAaHHOM
MCCIICIOBAaHUH OBLIM HCIIOJB30BaHbI CIICAYIO-
mue paspaborannsie A.H. IloneBbiM Mozemnu:

-Mo/ie’b  (POPMHUPOBAHUSL TMPOIYKTUBHOCTH
arpoakocuctemsi [10];

-pe3yabTaThl pa3paboTKH MozAenu (HOTOCHH-
T€3a 3€JIEHOr0 JIMCTAa PACTEHUN IpU U3MEHEHUU
konneHtpanuu CO2 B atmocdepe [11].

HNHTeHCUBHOCTD (DOTOCHHTE3a JTUCTHEB OIU-
ceiBaeTcst hopmynoit Moncu u Caeku:

) = —maxdolow (1)

(Prmaxtae-loar) '

rae: @) — uaTencuBHOCTH poTOCHHTE3A IPH
ONTUMAJIBHBIX YCIOBHUAX TEIUIO- U Biaroodecre-
YEHHOCTH B pEaIbHBIX YCIOBHIX OCBEUICHHOCTH,
mr CO/(nm?-4); ®max — HHTEHCUBHOCTH (POTO-
CHUHTE3a IIPH CBETOBOM HACBIIIEHUH U HOPMaTh-
Ho# koHneHTpauu CO2, Mr COz/(zLMZ-q); ao —
HayYaJIbHbIM HAKJIOH CBETOBOI KpHUBOIl (pOTOCHH-
te3a, MrCO,/(am 2 4~1)/(kan-cm™2 - Mun~1);
loAp — MHTEHCUBOHOCTh (JOTOCHHTETUYECKHU aK-
tuBHOU panuanuu (DAP) B cepeamne mocesa,
Kan/(cM?MHH); j — HOMep IIIara pacueTHOTO Iie-
puoaa.

J1J1s KONMMYECTBEHHOTO OMUCAHUS 3aBHCHMO-
cTH (OTOCHHTE3a HE TOJBKO OT IJIOTHOCTHU IO-
Toka ®AP, HO u oT conepxanus CO2 B armo-
chepe paccMmarpuBalOT BeIMUUHY DPmax Kak
¢dbynkuuio koHuenTparuu CO»:

CI)max =Tc- CO’ (2)

II€ Tc — HA4aJIbHBIA HAKJIOH YIVIEPOAHOU
KpuBoi ¢porocuntesa; Co, — konmenrpauus CO2
B atmMocdepe.

B onrtorenese QorocuHTETHYECKAs AKTHUB-
HOCTh JIUCTa OMPEIENSIeTCs ero (U3HOIOTHYe-
CKMM BO3pPacTOM H HaIpPsHKEHHOCTHIO BOJIHO-
TEIJIOBOTO PEKUMA.

s pacdera (oTOCHHTE3a B OHTOTEHE3E B
TMOJIEBBIX YCIOBHSIX CPE/IbI, OTIMYHBIX OT OHOJIO-
THYECKH ONTUMAbHBIX, UCTIONB3YETCS BBIpaXKe-
HUe:

i — il
o) =ald) FTW2 @)
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rne @:— MHTEHCUBHOCTh  (OTOCHHTE3a B
peanbHBIX yenoBusax cpesl, Mr CO2/(mm%a); aw
— OHTOTCHETHYECKass KpuBas (OTOCHHTE3A;
FTW2 — 0606mennas ¢pyHKuus BIMSHUSA (HaKTO-
POB BHELIHEH CPENBL.

CymMapHbIil (OTOCHHTE3 MTOCEBA 3a CBETIOE

BpPEMsI CYTOK PaCUMTBIBAETCS 110 (POPMYIIE:
J_ J.yJ
@ —0,68@7 * L T,ZIH.O’]" (4)

rae @ — qHeBHOM (HOTOCHHTE3 IMOCeBa Ha €1 -
HUILY TUTOIIA !, T/ (MZ'CYT.); L — nnomans mucro-
BOM MOBEPXHOCTH, M2/M?; Ty — HPOIOTKUTEND-
HOCTb CBETJIOTO BPEMEHU CYTOK.

B kauecTBe OCHOBHBIX arpoOKIMMAaTHYECKHX
XapaKTEPUCTUK TEMIIEPATYPHOTO PEXUMa BEre-
TAaIIMOHHOTO TIEPHOJIa CaXapHOW CBEKJIBbI OBLIN
pPacCMOTPEHBI:

- cpeqHue 1Mo MeX(a3HbIM NEPUOAAM TEMIIC-
paTyphl BO31yXa;

- CYMMBbI aKTHUBHBIX TEMIIEpaTyp BO31yxa 3a
MEepUOJI BETeTallUH.

JI1st XapaKTEepUCTUKU YCIIOBUM YBIIAYKHEHUS
BETETAllMOHHOTO TIEPUOJIa CaxapHOM CBEKJIbI
paccMaTpUBaIUCh CIEAYIOIINE MOKa3aTEeH:

- CyMMBI OCaJIKOB 32 MeK(a3HbIe IEpUOJIBI U 32
BETeTAIIMOHHBIN MEPUO]] B A0COTIOTHBIX U OTHO-
CHUTEJIbHBIX BEJIMYMHAX;

- CyMMapHOE€ HCIApEHUE M HUCHAPSIEMOCTh 3a
BEreTallMOHHBIN MTEPUO/T;

- BJIar000ECIIEYEHHOCTh 3a MEPHO]T BETETaIUH.

B Tabmuie 1 mpeacraBieHs arpokIuMaTuye-
CKHE YCJIOBHUS BbIpAl[UBAHUA CaXapHOU CBEKJIbI
Ha UCCJIEAYEMOUN TEPPUTOPUM TIPU YCIIOBUU pea-
JU3aru o0eux CIICHapUeB B CpaBHEHUU ¢ 0a30-
BBIMH 3HAUYCHUSIMH.

ITo cpaBHeHuro ¢ 6a30BBIM BapraHTOM B Jle-
COCTENU MPOJOJIKUTENLHOCTD MEPHO]Ia BCXOIBI -
HayaJio pocTa KOPHEIIO/1a B YCIIOBUSX peain3a-
UM 00OMX CLIEHApUeB MApKTUYECKH HE H3Me-
Hutcs. CpenHsas TeMiieparypa 3a 3TOT IEPUOJ
cocTtaBisieT 1o 06azoBoMy Bapuanty 15,1 °C, o
CLICHApPHBIM BapMaHTaM OHA TaK)K€ HM3MEHMUTCA
HE3HAYUTEIBHO.

[IponomKUTENBHOCTD IEPHO/IA HAYATIO POCTA
KOPHEIJI0/1a - MOXKENTEeHUE HIXKHUX JTUCTHEB He-
cKoyibko yBenunuutcs. Ecnu mo 6a3zoBomy Bapw-
anty B Jlecocrenu ona cocraBnsger 82 mHs, TO
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MIPH peaM3alyy IepBOro CIICHApHs OHA BO3pac-
TeT Ha 4 JTHs, a B YCIOBUSX peali3allii BTOPOTO
CIICHapHs BO3PACTET eIIe OOJIbIIIe - Ha HEJIEIIO.

Cpennsist Temneparypa 3a Iepuo Hayajo po-
CTa KOPHEIIO/IA - TIOXKENTCHNE HUKHHUX JIUCTHEB
cocTaisieT o 6azoBomy Bapuanty 19,0°C. He-
MHOT'O CHM)KCHHBIMU OYIYyT CIICHapHBIC TEeMIIe-
parypsl 3Toro nepuona (Ha 0,9-1,0°C).

ITo 6a30BOMY BapHaHTy KOJIMYECTBO OCAIKOB
3a TIEpHO/1 BCXO/IbI - HaYaJIo0 pOcTa KOPHEIUIOA B
Jlecocrenu cocrasnser 50 Mm. Jlis yciioBuii nep-
BOTO CIIEHApHUsl OHO YBEIWYHUTCA A0 63 MM (Ha
26%), a 1t BTOpOro - 10 77 MM (Ha 54%).

1o 6a30BOMY BapHaHTy CyMMa OCaJIKOB 3a I1e-
PHOJ] HAa4yaJo POCTa KOPHEIUIOAA - IMOKEITEHUE
HIKHHX JIMCTHEB COCTABISAET 224 MM. Y MEHbIIIe-
HUE OCAJIKOB 32 ATOT MepHOA OYIET MO CLIEHAPUIO
RCP4.5 Becbma cyriecTBeHHBIM - 10 156 MM (Ha
30%). B ycnoBusix peanuzanuu  CIEHapUs
RCP8.5 cymma ocagkoB coctaBuT 177 mm, TO
ecTb yMeHbIHTCA Ha 21%.

Takum 00pazom, cyMMa OCaJIKOB 3a BTOPYIO
MOJIOBUHY BEreTalluu MPHU OXKHUIAEMBIX U3MCHE-
HUSIX KuMara B JlecocTenu yMEHBITUTCS BEChMa
CYILIECTBEHHO.

CymMma ocazkoB 3a BECh BETETALIMOHHBIN ITe-
puoj caxapHOi cBekibl B Jlecocrenu mo 6a3o-
BOMY BapHMaHTy cocTasisieT 357 mm. B ycnoBusix
peanu3ayy epPBOro CLieHapUsi OHA YMEHBIINUTCS
70 276 MM, a B YCJIOBUSX PealM3alliid BTOPOTO
cueHapus - 10 304 mm. Takum oOpa3om Komuue-
CTBO OCaJIKOB 32 BECh BETETALIMOHHBIN IIEPUO/ ca-
XapHOM CBEKJIbI IPH U3MEHEHUH KJIMMaTa yMEHb-
mmres Ha 23% 1 Ha 15% cOOTBETCTBEHHO.
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YMeHbllIeHHE KOJTMYECTBA OCA/IKOB 32 BEreTa-
LMOHHBIN MIEPUO/]T PUBEIET K YMEHBIICHUIO CyM-
MapHOTO WCHApEHHs MO0 CPAaBHEHHUIO ¢ 0a30BBIM
(404 mm) 10 374 MM B yCIOBHSIX peaiu3aliiu Clie-
Hapust RCP4.5 u 1o 388 MM B ycinoBusIX peanunsa-
uuu cueHapus RCP8.5. B nporieHTHOM COOTHO-
LICHUH 3T U3MEHEHUS COCTaBisItoT 7% u 2% co-
OTBETCTBEHHO, TO €CTh CLIEHAPHOE YMEHBIIICHUS
CYMMAapHOT0 UCTIAPEHUSI HE SIBJISIETCS CYIIECTBEH-
HBIM.

bnarogapss HEeKOTOpPOMY HMOHUKEHUIO TEMIIE-
paryp B Jlecocrenu B YCIOBUSX peanu3aluu
000UX CIIEHapHEB HECKOJIBKO YMEHBUIUTCS U Be-
auuuHa ucnapsieMoctd. [lpu 6a3oBom 3HaueHUU
493 MM, UCHapsAEMOCTh MO MEPBOMY CIICHAPUIO
yMeHbIIUTCS 10 374 MM, a 1O BTOpOMY - 10 388
MM.

OnHuM W3 OCHOBHBIX MOKa3aTeNel, XapakTe-
PU3YIONINX YCIOBHS YBJIQKHEHHUS BEreTaIlOH-
HOTO TIepHoa 00N CebCKO-XO03HCTBEHHOM
KYJbTYpPBI, SIBISIETCS BIaroo0eCredYeHHOCTh, TO
€CTh OTHOIIICHNE BEIMYMHBI CYMMapPHOTO HCTIape-
HHUA 10 BCJIIMUYUHBI I/ICHapHeMOCTI/I.

YcnoBus BIaroo06ecreyeHHOCTH BEereTallMoH-
HOTO IepHoJia caxapHOU cBeKIbl B JlecocTenu B
ycloBUsIX peanusanuu cueHapus RCP4.5 B Teue-
Hue 2021-2050 rr. mo4yTH HEe M3MEHATCS, O YEM
CBHJIETENBCTBYET 3HaueHue 83%, Toraa kak 6azo-
BOE 3HAUYEHHE BJIAaroo0ecre4eHHOCTH COCTaBIISET
82%. B ycnoBusax peanuzanuu cueHapus RCP8.5
YCIIOBUS BIaroo0ecrie4eHHOCTh 110 CPAaBHEHUIO C
0a30BBIM 3HAUCHHWEM Yyiydliarcsi Ooiee cyiie-
CTBEHHO U 3HAYCHHE BIArooOECre4eHHOCTH CO-
craBut 85%.
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Ilon BnIMsAHMEM HM3MEHEHUS ArpOKIMMaTHYe-
CKUX YCIIOBUH BBIPAILMBAHMS CaXapHOWU CBEKJIbI
MPOM30iIeT U U3MEHEHHUE TIOKazaTenel poTocun-
TETUYECKOM EeITeIIbHOCTH €€ TIOCEBOB, 00YCIIOB-
JUBAIOIIMX YPOBEHb YPOKAHHOCTH KYJBTYpBHI.
CornacHO TeopuH (POTOCHHTETUYECKON MPOIYK-
TUBHOCTH IIOCEBOB, TAKUMH IOKA3aTEJIAMU SBJIS-
I0TCSI pa3Mepbl POTOCHHTE3UPYIOLIEH IIIOMIAIN 1
(OTOCHHTETHYECKUH ~ TMOTEHLIUAl  IIOCEBOB
(®CII), a Takke KOJIUYECTBEHHBIC IMOKa3aTEIH
MIPUPOCTOB PACTUTENILHON OnoMacchl (Tabi. 4).

Ha pucynke 1 npencraBiiena JuHaMUKa OTHO-
CUTEJIHOM IJIOIIAAH JUCTHEB B YCIOBUSX U3ME-
HEHUsI KJIUMaTa B CPaBHEHUU ¢ 0a30BBIM BapHaH-
ToM. B Jlecocrenn YkpauHsl 3a c4eT U3MEHEHUS
KIIMMaTU4YeCKUX ycioBui no cueHaputo RCP4.5
MIPOU30MIET NOBBILICHHE MAKCUMAJIbHOW OTHOCHU-
TebHOM TIOMAH JUCThEB 10 5,2 M%/M? (IPOTHB
4,5 M?/m? B 6a30BBIi Iepuo). B ycrnoBusx ysenu-
yeHusi KoHueHTpauuu CO2 MakcuMalibHast OTHO-
CUTEJIbHAS TJIOMIA/b JUCTHEB YBEIMUUTCS A0 5,6
m%/M%. Takum 06pa3oM H3MEHEHHe KIMMATHde-
CKHX YCJIOBHW IEPBOrO CLEHAPHOIO NEpuoaa u
yBenuuenue conepxanusi CO2 NpUBEIET K MOBbI-
LIEHUK0 OTHOCHUTENBHOMW IUIOIIAIN JIUCTHEB B JIe-
KaJly C €€ MaKCUMaJIbHBIMH 3HaueHUsIMU Ha 0,7 1
1,1 M%*Mm% uaro cocraBmser 16-24% cooTBeT-
CTBEHHO.

ITpu peanuzauuu cuenapust RCP8.5 usmene-
HUE KIMMATHYECKUX YCIOBHU U KOHIICHTPAINH
CO:2 B atMocdepe pUBeeT K YBEITHUYCHUIO MaK-
CHMaJIbHOM OTHOCUTEIIBHOM ILJIOIIAIN JIMCTHEB 1O
5,9 1 6,2 M?/M? COOTBETCTBEHHO. JTa pasHuLa co-
crasisier 1,4 u 1,7 M*m? nim 31 u 38% cooTser-
CTBEHHO.

JlnHamuKka nuomaa aCCUMHIMPYIOLIEH 1o-
BEPXHOCTH M HHTEHCUBHOCTU (POTOCHHTE3A 00Y-
CJIOBJINBAET COOTBETCTBYIOIIMK ypPOBEHb JMHA-
MHUKHU 0O1Iel cyxol OMoMacchl IIOCEBOB caxap-
HOW CBEKJIBI M BEJIUYHMHY KOHEYHOTO YpOXKas
KOPHEIUIO/IOB.
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—=—RCP4.
—a—RCPS.

th

0az0BEBIi
——RCP4.5+C0O2
—A—RCP8.5+CO2

Lh

[Tnowab MerTbeB, M%/Mm?
S o= MW s Oy ]

1234567 89101112131415
JeKana BereTallHH

Pucynok 1. /luHaMHuKa OTHOCUTEIbHOM IJ10-
1AM JINCThEB

Ha pucynke 2 mnpencraBieHa JAWHAMHKA
HaKOIUICHUS CyXOH 0OIeld Macchl TOCEBOB B
YCIIOBUSIX U3MEHEHHUS KIIMMaTa 1o 000MM clieHa-
pUSM 1O CpaBHEHHIO ¢ 0a30BBIM IEPUOJIOM
(1986-2005 rr.) s yciaosuii Jlecocren.

Kak BumHO U3 pucyHKa, ipu 0a30BBIX YCIIO-
BUSX 0OmIas cyxas Ouomacca moceBa caxapHOu
CBEKJIBI Ha KOHEI[ BETE€TAI[MOHHOTO MepHoja Co-
craBisieT 2564 r/M°. 3a cuer M3MEHEeHUH KinMa-
TH4ecKux ycnoBuil cuenapus RCP4.5 cyxas o6-
ast Onomacca Ha KOHEI[ BETeTallii yBeTUIUTCS
10 2735 r/M%, a ¢ y4eToM M3MEHEHHs COfepKa-
mns CO2 B atmocdepe - 10 3007 r/m?. T.e. yBe-
JIMYSHHUE COCTABIIICT COOTBETCTBEHHO 171 1 443
r/ M2, i 7-17%.
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AcKaJda BErerauHu

PucyHok 2. luHaMH KA HAKOIJIEHUS CY-
X0i1 0011eii Macchl moceBa
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3a cyeT U3MEHEHUW KJIMMaTUYECKUX YCIIO-
Buii cuenapust RCP8.5 cyxas oGmas 6momacca
M0CEBa Ha KOHEIl BEreTal[iy yBEJIUUUTCS Oojiee
cymiecTBeHHo - 10 3050-3310 r/m?. To ecTh yBe-
JIMYEHHUE COCTABIIIET COOTBETCTBEHHO 486 1 746
r/™M?, win 19-29%.

Poct ypoBHs mokasareneil OTOCHHTETHYE-
CKOM MNPOAYKTHBHOCTH IIOCEBOB CaxapHOM
CBEKJIbI O0YCJIOBUT U YBEJIIMYECHUE CYXOU MacChl
KOPHEIII0/1a, a TAK)KE KOHEYHOI'0 YpOKast KOpHe-
IJIONOB IIpU CTAHJAPTHOM BiaxkHOCTU. Ha pu-
CYHKE 3 IpeJCcTaBlIeHAa ITUHAMUKA HAKOIUICHMS
CYXOH Macchl KOpeHeIuoa npu 0a30BbIX U clie-
HapHBIX YCIOBUSX.

~ 3000
< —0a30BbIil +RCP4.5
£ 2500 | L RCP4.5+CO2 =RCPS.5
=]
= 2000 | «rcp 85+C0O2
£ 1500
4
= 1000
S
= 500
0 1 1 1 1 1 1 1
1 23 4 5 6 78 9101112131415
JAerajaa BereramuH

Pucynok 3. /luHaMuKa HAKOIJIEHUS CY-
X0#i Macchbl KOPHeEII0Aa

MoHO BHAETH, UYTO POCT MAaCChl KOpHE-
1012 HanboJee MHTCHCUBHO MPOXOIUT B Teue-
Hue 6-12 1exan Beretaluy, B KOHIC BereTal[iOH-
HOTO MEpHoJa TeMN POoCcTa HAMHOI'O yMEHbIIIa-
€TCsl, B KOPHEIJIOE AaKTUBHO HAKAIJIUBAETCs Cca-
xap.

B ycrnoBusix u3MeHeHHs KIMMara Mo ClieHa-
puto RCP4.5 82021-2050 rr. yposxail KOpHeI1o-
noB B JlecocTemnu BBIpACTET MO CPaBHEHHIO C Oa-
30BbIM TiepuoaoM ¢ 390 mo 410 w/ra (ra 20 1/ra
umu 5%). I[losermenue konnentparuu CO2 B aT-
Mocepe 00YCITOBUT COOTBETCTBYIOUIUN POCT
YPOBHS ypoxKasi caxapHoil cBekibl 10 440 1/ra
(1a 50 w/ra unu 13%).
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B ycrnoBusix u3MeHeHus KiuMara Mo cleHa-
puto RCP8.582021-2050 rr. yposkail KOpHeI1o-
noB B Jlecoctenu BBIPACTET IO CPaBHEHUIO C Oa-
30BBIM IIEpUOJIOM OoJiee cyriecTBeHHO: ¢ 390 1o
445 1/ra (Ha 55 w/ra umn 14%). IloBbimeHne
koHneHTpanuu CO; B atMochepe 00yCIoBHUT CO-
OTBETCTBYIOLUI POCT YPOBHS YpOKasl CaxapHOU
cBekibl 10 480 w/ra (Ha 90 w/ra unu 23%). Ta-
KM 00pa3oM H3MEHEHHs KJIMMara OyayT crio-

COOCTBOBATh YBEIMUYCHHIO YPO)Kasi KOPHETIJIOIOB
10 23%.

BeiBoabl. B pe3ynbrare NpoBENEHHBIX HC-
CJIEIOBAHUM MOYKHO C/EJIaTh TAKUE BBIBOJBIL: U3-
MEHEHHsI arpOKJIMMAaTUYECKUX YCJIOBHI Berera-
LMOHHOTO TEpUOAAa CaXxapHOM CBEKJbI B JIECO-
cTenu Y KpauHbl [IPU peaIN3alli1 CLICHAPUEB BbI-
opocoB RCP4.5 i RCP8.5 (RCP - Representative
Concentration Pathways / Pemnpe3eHTatuBHBIC
TPAeKTOPUU KOHLEHTpAlUi), KOTOpbIE OTHO-
CATCS K CLEHApHUSM CPEAHETO U BBICOKOTO YPOB-
Hel BEIOPOCOB MAPHUKOBBIX ra30B, B CPETHEM, 32
30 ser (2021-2050 rr.) MOJIOKUTENHHO TTOBIIH-
SAI0T Ha MPOAYKLMOHHBIM IPOLECC CaxapHOU
CBEKJIBL.

CpaBHeHue mokazareneii (OTOCHHTETHYECKOM
MPOJYKTUBHOCTU CaXxapHOW CBEKJIbI, pacunTaH-
HBIX 10 CLEHApUsIM H3MEHEHHUs KJIMMaTa IMOoKa-
3a50, 4ro no cueHapuio RCP8.5 oxumaembie
yCIoBHSl OyIyT HECKOJIBKO Oosiee Oaromnpusr-
HBIMU 111 popMupoBaHUsT (HOTOCHHTETHIECKOM
MPOJYKTUBHOCTU CaxapHOM CBEKIbI, CJe/l0Ba-
TEIBHO, W Il (OpMHUPOBAHUS 00Jiee BBHICOKUX
ypo’kaeB KOpPHEII0/10B. B 11e51om 3a cuet oxxua-
€MbIX M3MEHEHUH KIuMara cieayeT OXHHUAATh
MOBBIIIEHUS ypokaeB 10 23% MO CpaBHEHHIO C
0a30BBIM MEPUOAOM, UTO MPHU YCIOBUU I'PaMOT-
HOM PKOHOMHYECKOH MOJUTHUKH, OYAET CIoCco0-
CTBOBAaTh YCTOMYMBOMY Pa3BUTHIO CBEKJIOBOJ-

CTBa U CaXxapHOU IIPOMBIIUICHHOCTH B Y KpauHe.
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Mexaynapoanoto cnucanue ,,YCTOMUMUBO PABBUTHUE” e nepHoauuHO HAYYHO CIHCAHHE,
KOoeTo 00XBallla IUPOK KPbI' HAYYHH, HAYYHO-TIPUIOKHH U MPUIIOKHHU MPOOIEMHU Ha TPAaHULIUTE HA
HSIKOJIKO 00JIaCTH OT TEOPHSTA M MPAKTUKATa: EKOJIOTUS U OXpaHa Ha OKOJIHATa cpesia, KOHKYPEHTOC-
OCOOHO MHJIyCTPUAIHO CTONAHCTBO, 3APAaBOCIOBHU M O0€30IIaCHU YCIOBMS HA TPYJ U XapMOHUYHA
cormanHa cpena. Llenra my e n1a ocurypu HHQOPMAIMOHHO MTPOCTPAHCTBO 32 OOMEH Ha HAyYHH 3Ha-
HUS U 100pH NPAKTUKU B CIEIHUTE HAYYHU HAIIPABJICHHS: HKOHOMHUKA HAa YCTOMYMBOTO pa3BUTHE,
MEHHJDKMBHT Ha YCTOHYMBOTO pa3BUTHE, OOyUeHHE 32 YCTOWYMBO Pa3BUTHE, EKOJIOTUYEH MEHHIK-
MBHT, YIPaBICHUE Ha 3HAHUATA U MHOBALIMUTE, IPOU3BOICTBEH MEHUIKMBHT, YCTOMUUBO Pa3BUTHE
Ha MPOU3BOACTBEHU CUCTEMH M MHIYCTPUAIHU 30HU, YCTOMYMBO pa3BUTHE HA TypU3Ma, PaBHU U
XyYMAaHUTapHU aCIEKTH Ha YCTOMYMBOTO Pa3BUTHE, MOHUTOPHUHI Ha YCTOMYMBOTO Pa3BUTHE, UHBEC-
TULMOHHH CTPaTErMM U KOHKYpeHTOococoOHOCT. M3narenure nckpeHo ce HaaaBaT Aa Ob1aT NOJIE3HU
Ha IUPOK KPbI' aBTOPU U YUTATCIIN 3a o0OMeH Ha HUJICHU U PCUICHUA.

PaGoTHu e3unm: ObJArapCcKu, PyCKH U AHTJIMHCKH

MesxayHapoaublii :kypHai ,,YCTOMUNBOE PABBUTHUS" — nepuoauueckuii HayqHBIH Kyp-
HaJI, KOTOPBIM 0XBaThIBAET IIUPOKUI KPYT HAYYHBIX, HAYYHO-TIPUKJIAHBIX U MPUKIIAJHBIX Tpo0i1eM
Ha CThIKE HECKOJILKUX 00JIacTell TeOpUHU U MPAKTUKU: SKOJIOTHS U OXpaHa OKpYKaroIllen cpeibl, KOH-
KypeHTOCIOCOOHOE MHAYCTPHAILHOE X03SMCTBO, 310POBbIE U OE30IacHbIE YCIOBUS TPYyla U rapMo-
HUYECKasl colmaibHas cpena. Ero nenp obecneunts HHPOPMAIMOHHOE MPOCTPAHCTBO OOMEHA HaY4-
HBIMHU 3HAHUAMHA U XOPOIINMH NPAKTUKAMU B CIICAYIOIMNX HAYYHBIX HAIIPABJIICHUAX: S KOHOMHKA YC-
TONYMBOTO Pa3BUTHS, MEHEPKMEHT YCTOWYMBOTO Pa3BUTHS; 00pa30BaHUE AJisi YCTOWYHBOTO pa3BU-
THA, SKOJIOTHUECKUU MCHC/PKMCHT, YIIPAaBJICHUC 3HAHUAMU U UHHOBAIIUSIMU, HpOI/ISBOI[CTBGHHBII\/'I MCEC-
HEPKMEHT, YCTOWYUBOE Pa3BUTHE IPOU3BOJCTBEHHBIX CHUCTEM U MHIYCTPHAIIbHBIX 30H, YCTOHYHBOE
pa3BUTHE TYPU3Ma, IIPABOBBIE U T'YMAHUTAPHBIE ACIIEKThl YCTOMYUBOIO PA3BUTHsI, MOHUTOPUHI YC-
TONYMBOTO pa3BUTHSI, THBECTULIMOHHBIE CTPATETUU U KOHKYPEHTOCIIOCOOHOCTh. M31aTenu uckpeHHe
HA/ICIOTCS, YTO CMOTYT OBITh MOJIE3HBIMH IIUPOKOMY KPYI'y aBTOPOB M 4YMTAaTeNeH asi oOMeHa
UJESIMHU U PEIICHUSMHU.

Paboumne sa3b1kn: 00JrapcKuii, pyccKMii 1 aHTJIMIACKUT

International Journal ,,SUSTAINABLE DEVELOPMENT" is a scientific periodical magazine
that covers a wide range of scientific, scientific-applied and applied problems within the range of
several areas of theory and practice: ecology and protection of the environment, a competitive
industrial economy, health and safety work conditions and harmonious social environment. Its
purpose is to provide information space for knowledge and best practices exchange in the following
research fields: economics of sustainable development, sustainable development management,
education of sustainable development, ecological management, knowledge and innovation
management, production management, sustainable development of production systems and industrial
zones, sustainable development of tourism, legal and humanitarian aspects of sustainable
development, monitoring of sustainable development, investment strategies and competitiveness.
Publishers sincerely hope to be useful for a wide round of authors and for ideas and solutions
exchange.
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