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IIposeden ananuz s¢ppexmusrocmu pabomsi Cyxux UHEPYUOHHBIX VIOBUMENEU 8 KOMOUHUPOBAHHOU
cucmeme OYUCMKU ACNUPAYUOHHO20 8030yXd. OCHOBHOU 0COOEHHOCMbIO IMOU CUCTNEMb A8 Sl
OelleHue NoaUOUCNEPCHO20 NOMOKA HA 08¢ 4acmu — OCHOBHOU U YUPKYIAYuoHHbll. OCHOBHOU NO-
MOK co0epaicum KpynHoppaKyuoHHyo nolib, CMeneHsb YideIUuaHus Komopou 6 UHEPYUOHHbIX an-
napamax evicokas. Ilocne ouucmku 0CHO8HOU NOMOK omeooumcs 8 ammocgepy. Llupkyiayuonnsiii
NOMOK CO0epaHcUm NPeuUMyujeCmeeHHo MeaKkoppakyuonuyio nwiiv. OHa YIasiueaemcs 3a cuem
MHO2OKPAMHO20 NPOXOAHCOEHUsL Uepe3 YI08Umenb YUPKVIAYUOHHO20 KOHmypa. Memoouka pacuema
noxazamejei cucmemvbl NPOULTIOCMPUPOBAHA NPUMEPOM OUUCIIKU 8030YXA NOMewjeHUs OpoO.IeHUs
CMpouMamepuanos — nPOOYKmos 0eMOHmMaMica cmapvix 30anuil. Pacuemvl nokasviéarom mMHO20-
KpamHoe CHUdICeHue 8blOPOCO8 NbLiU 8 AmMOcgepy no CpasHeHuro ¢ 0ObIYHOU NPAMOMOYHOU CXe-
MOU OUUCMKU.

Knrouegvle cnoea: komOUHUPOBAHHAS CUCMEMA OYUCTKU, CIENEeHb YIAGIUBAHUSA, YUPKVIAYUOHHBIU
KOHMYp, KpynHvle hpakyuu noliu, MeaxKue pakyuu noliu, paseouHbulil nepuood, 8pems evibeca

H36vpuien e ananuz Ha epekmugHocmma Ha paboma Ha CyxXume UHEPYUOHHU YIO8UMENU 8 KOMOU-
HUpaHama cucmema 3a OYUCMEAHe HA ACNUPayuoHHus 6v30yx. I nagnama ocobeHocm Ha mazu cu-
cmema e pazoensinemo Ha NOTUOUCNEPCHUSL NOMOK HA 08e 4acmu — OCHO8eH U yupkyiayuoneH. Oc-
HOBHUSIM NOMOK Ce€ CbCMOU OM eOpOPPAKYUOHHA NPAX, CIeNneHma Ha Y1aesaHe Had KOSAMo 6 UHepyu-
onHume anapamu e sucoxa. Cied ouucmeanemo 0CHO8HUAM NOMOK ce 0OmeexHcoa 8 ammocpepama.
Lupkyrayuonnusam nomok cvbOwvpica npedumHo opedHoppaxkyuonna npax. Ta ce yrassa 3a cmemxa
Ha MHO20KPAMHO NpeMUHABAHe npe3 YI08UMes HA YUPKYIAYUOHHUsA Koumyp. Memooukama na
npecmsamane Ha Nokazameniume HA CUCMeEMAma e UMOCMPUPAHA C NpuMep HA O4UCHEAHe HA
68b30yXa 8 nomeujeHue 3a pazopoossane Ha CMpOUMeNHU MAmepuaiu — npooyKmu om OeMOHMAH#C
Ha cmapu cepaou. [lpecmamanuama noxkazeam MHO2OKPAMHO HAMANIABAHE HA U3X8bDIAHUAMA HA
npax 6 ammocghepama 8 cpasHerue ¢ 0OUKHOBEHAMA NPABONOKOBA CXeMd 3a YUCMBAHe.

Knwuoseu oymu: Kombunupana cucmema 3a ouucmeane, cmenen Ha yiaesaue, YUpKyJiayuoHeH KOH-
myp, 2ojiemu pakyuu om npax, Maiku Qpakyuu om npax, nepuoo Ha YCKopsasaue, epeme HA 3d-
muxeane.
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Dry inertial catchers (cyclonic separation) have been used to clean gases from dust in many small
manufactures in Ukraine to present day. Their main disadvantage is a low degree of catching, so
they can't satisfy modern requirements of ecological security. Replacement of the cyclonic separa-
tor with high-performance filters is not carried because of financial reasons. Therefore, the im-
provement of the dry inertial catchers operation for small manufactures is still an actual mission,
the solution of which is proposed by replacement of a uniflow scheme to a combined one.

The goal of the work is to evaluate the appropriateness of replacing the single-flow cleaning
scheme with the combined one.

The main feature of the combined cleaning system is a division of a polydisperse gas stream into
two parts, the main one, and the circulating one. This division occurs in such a way that the main
stream contains a predominantly large fraction of dust, and the circulating one is predominantly
comprises small fractions of a dust. The degree of catching of coarse-grained dust is high enough
even in dry inertial devices. Therefore, after the cleaning, the main stream averts into the atmos-
phere with a minimum mass of breakthrough. Little fractions of dust of the circulation flow is cap-
tured due to its multiple passing through the catcher of the circulation circuit. The methodology for
calculating the system indicators is illustrated by an example of the air cleaning of chamber for
crashing of building materials - the product of dismantling of old buildings. Calculations show mul-
tiple declines of a dust emission to the atmosphere in contrast with the conventional uniflow clean-
up scheme: the capture factor increased from 0.75 up to 0.95.

Keywords: the combined system of clearing, catching degree, a circulating contour, large fractions
of a dust, small fractions of a dust, pazeonnvuii the period, self-cleaning time.

Berynuenne. Ha MHOrHX HEOOJIBIINX TPOU3-
BOJICTBaxX B YKpauHe U JIPYTUX CTpaHax MoCT-
COBETCKOT'0 IIPOCTPAHCTBA ISl OYMCTKHU I'a30B
OT IBUIM Ha HEOOJBUIMX MPOU3BOACTBAX JIO
HACTOSILEr0 BPEMEHM MCIOJB3YIOTCA CyXue
WHEPLUUOHHBIE YJIOBUTEIIH (LMKIJIOHBI).
OCHOBHBIM  HUX  HEJOCTAaTKOM  SIBJISIETCS
HEBBICOKAsl CTENEeHb YJaBJIUBaHUSA, M3 — 3a
Yero OHU HE COOTBETCTBYIOT COBPEMEHHBIM
TpeOOBaHUAM SKOJIOIMYECKON O€30MacCHOCTH.
3aMeHa [MKJIOHOB BbBICOKOA((EKTUBHBIMU
¢uibTpaMu  HE  NPOBOJUTCS  TJIABHBIM

YIIaBIMBAaHUSA 1] MOXET OBITh CYIIECTBEHHO
MOBBILLIEHA 3a cyer W3MEHEHUS
(GpakIMOHHOTO CcOCTaBa IOCTyHarome B
¢GuibTp nbUIK: yeM OoJiblIas JI0JIs B €€ Macce
KpynHbIX  ¢pakiuii, TeM >3(deKxTuBHEE
ounctka [1, 2]. Takas BO3MOXHOCTH
peayinu3yercsi B KOMOMHUPOBAHHOM cHcTeME
ounctku (puc. 1). Ee oTimuurensHOM
OCOOEHHOCTBIO SIBJIIETCS TO, YTO 3aXBayCHHAast
30HTOM  Macca M; He  mocTymaer
HEMOCPEJICTBEHHO B YJIOBUTENb, a JCJIUTCA 110
(bpakuMOHHOMY MpU3HAKY B pazaenurene (2).

00pa3oM M0 3KOHOMHYECKUM COOOpaKEHUSIM
— HeOOoJIbIINE MPEANPUATHS, KaK [IPaBuilo, HEe
MOTYT BKJIaJIbIBaTh 3HAUUTEIbHBIE CPEACTBA B
IIPUPOIOOXPAHHOE 000PYIOBaHKe, a I1aTa 3a
BBIOpOCHl B YKpauHe He3HauuTenabHas. llo-
ATOMY yiydllleHHe pabOThl CyXUX MHEPIUOH-
HBIX YJIOBUTENEH [Uid HEOOJNbIIUX MPOU3-
BOJICTB OCTA€TCs aKTyaJIbHOM 3a/aueid, penie-
HUE KOTOPOH TNpEeIAraeTcsi OCYyUIECTBUTh
IIyT€M 3aMEHbI IPSIMOTOYHOM CXEMbI OUUCTKU
Ha KOMOMHHPOBAHHYIO.

[lens pa®OTBI COCTOUT B OIIEHKE I€TIec000-
Pa3HOCTH 3aMEHbl NPSAMOTOYHOW CXEMbI Ha
KOMOMHUPOBAHHYIO.

OcHoBHast 4yactb. Ilyrm  moBbILIEHHS
ahdexTuBHOCTH paboThI LIUKJIOHOB
KOHCTPYKTUBHBIMH METOJaMH TPAKTUYECKU
ucyepnanel. Bwmecte ¢ Tem, HUX cCTeleHb

[ToTok ¢ ToHKMMHU (hpaKUIUsSIMU HaIPaBIIAETCS
B YJIOBUTENb LUPKYJIALHUOHHOTO KOHTYypa (4),
a TMOTOK C KPYOHBIMM — B OCHOBHOI
ynoButenb (3). Ilockonbky koapduumeHT
yJIaBJIMBaHUS KPYIHBIX (ppakiuuil J0CTaTOYHO
BBICOKHI, TO MPOCKOK MBLJIM B OKPYXAIOUIYIO
cpeny M,"™ siBrseTcS HE3HAYUTEIBHBIM. JTO
obecnieunBaeT 3KoJorudeckuii apdexr. fcHo,
YTO MOBBILIEHUE 3(PPEKTUBHOCTH OCHOBHOTO
YIIOBUTENSI TPOUCXOJIUT 3@ CUET CHIDKEHUs
3TOTO MoKazaress anrmapara
HUPKYJISUUOHHOTO KOHTypa. OJHaKo, T.K.
HUPKYJISUUOHHBIA TOTOK IOCTYHNAeT HeE B
OKpPYXKAlOIYI0 Cpely, a B CMEIIUBAIOLIHI
ammapat (1) (9kekrop) u jnamee depes
pa3zenuTenb CHOBA Ha OYUCTKY, TO BEJIMYMHA
IIPOCKOKA  I[MKJIOHA  LUPKYISLIMOHHOTO
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KOHTypa M, TPUHIMIINATEHOTO 3HAYCHHS
HE UMEET.

Puc. 1. Cxema KOMOMHMPOBAHHOW CUCTEMBI
OUYHCTKHU
O4eBHUIHO, YTO OMHMCAHHS CHUCTEMa OYHCTKHU

MOXKET KOMITOHOBAaThCS CTaHJapTHBIM
OYKCTHBIM u HarHeTaTeIbHbIM
oOopynoBanueM. MckimoueHue cocTaBiiser
paszgenurens, B KadeCTBE  KOTOPOIO
IIEPBOHAYAIIBHO IIJIAHUPOBAJIOCH
WCIIONBb30BATh  OJHY W3  KOHCTPYKLMH
IBUIEKOHIIEHTPATOPOB CUCTEM
TOILIUBOIIPUTOTOBJICHUS IIBUIEYT OJIbHBIX

sHepreTudeckux KOTioB [3]. OmHako Bce OHU
Mo TeM WJIM HWHBIM KPUTEpUSIM  HE
COOTBETCTBOBAJIM  TPEOOBAHHUSAM  CHCTEMBI
ounuctku. [losTomy OBUTH pPacCMOTPEHBI W
MCCIICIOBAHBI JIPYTHE KOHCTPYKIIMH, JIydIIei
Cpear KOTOPBIX OKa3ajcCs pa3JeluTeNb B BUIC
OBOpOTa Ha 180°. Teopetnuecku
000CHOBAHO u AKCIEPUMEHTAIBHO
MOJITBEPXK/ICHO, YTO B TAKUX KaHAJax 3a CYET
JEWCTBUS CHJI MHEPLIUU TPACKTOPHH KPYITHBIX
YacTUI[ Topa3mo Oojiee CMEMIAlTCs K
BHEIIHEH CTEHKE TIIOBOPOTAa YEM MEJKUX
(6onee merkmx) [3, 4]. UYacte ra3a,
oToOpaHHasi y BHEIIHEH CTEHKH, COICPIKUT
MIPEUMYIIECTBEHHO TBLUIb KPYITHBIX (DPaKIIHid.
DTOT Ta3 MOCTYNaeT B OCHOBHOM yJIOBHTEIb.
XapaKTepUCTUKU Pa3JeIUTENs OMPEaeIIsuINCh
MyTEeM YHUCIEHHOTO MOJEIHPOBAHHUS C TIOMO-
mpio npukiagnoro nakera SOLID WORKS
COSMOSFLO, mno3BosIoero paccMmarpu-
BaTh T'a30BbIC IOTOKHU C TBEPJIBIMU YaCTHIIAMHU
[5]. OcHoBHBIE pe3ynbTaThl HCCICIOBAHUMN
MIPUBEJICHHI B [6].

KomOunupoBanHas cucrema pa3pabaTbiBa-
Jach JIsl OYUCTKHM BO3/yXa, OTOMPAEMOro U3
MOMEIICHHS IPOOJICHHS CTPOWMATEPHAIIOB TIO
3akazy ¢upmbel “Opra IOr”, cnenuamusupy-
IOIeHcss Ha JEMOHTaXXE CTapblX CTPOCHUA.
CuroBoil aHanu3 00pa3loB COOpaHHOMN IbLIU
MO3BOJIMJI  MOJIYYUTh  AUPPEpEeHINATBHYIO

Volume 2/2017 * Top VIl Homep 2/2017

kpuByto pacnpenenenus (AKP) Ni = f(A)
(kpuBass 1 nHa puc. 4). [InoTHOCTH mbUIN,
onpe/iesieHHasi TMKHOMETPUYECKHUM METO/I0M,
cocrapuna 2046 xr/m>. OOGBbEeMHBIH pacxon
3albUICHHOTO BO3JyXa Ha BXOJI€ B CHUCTEMY
JOJKEH OBITh pPaBHBIM pPacxojly OCHOBHOTO
kaHana Qs = Jo. OH npuHUMacs paBHbIM 3,8
102 m*/c. TeomeTpuyeckue mapameTpsl pas-
nenuTenst ObUIM TaKOBBIMHM, YTO B OCHOBHOM
KaHaJl U3 Hero moctynano 4,77% Bo3myxa, a
95,23% — B IUPKYJIALHUOHHBIM KOHTYp. JTO-
MYy YCIIOBHUIO COOTBETCTBYET PACXOJ] ILUPKY-
JSAUOHHOTO KOHTypa Oy 0,762 M’/c m
pacxoJ Ha BBIXOJE M3  MKEKTOopa B
pasnemurens Qs = 0,8 M’/c. Ha ocHOBaHMH
3TUX JAHHBIX ObUIH paccuuTaHbl
r€OMETPUUECKUE TapaMeTphl IMOJJIeKAIINX
M3TOTOBJIEHUIO IIMKJIOHOB (B KauecTBe MPOTO-
TUIA IPUHAT 3J€MEHT OaTapelHOro IUKJIOHA
BIIY  tuma  “Oneproyronp”).  Takxke
paccuuTaHbl 3aBUCUMOCTH JJIsl MapLUaIbHbIX
KO3(pPUIIMEHTOB  yJIaBIWBAaHUS  ITUKIOHOB
Nui?” = f(A) 1 Noi?” = = f(A), HEOOXOAUMBIE
JUI OL€HKU 3(PPEKTUBHOCTU CUCTEMBI.
OCOOCHHOCTSIMH CHCTEMBI SIBJIICTCS TO, 4TO,
BO-TIEPBbIX, CYHIECTBYET HEKOTOPBIH pa3roH-
HBIM 1Iepuo, BO BpeMsi KOTOPOIo MoKa3aTeln
3¢ (HEKTUBHOCTH OYUCTKH HU3MEHSIIOTCS U, BO-
BTOPBIX, IIOCJI€ TIPEKpAIICHUs] BbIJICICHUS
IbUIM (OCTAaHOBKU JIPOOMJIBHOM YCTAHOBKH)
JUI  yJIaBJIMBAHUS MU LUPKYISIMOHHOTO
KOHTYpa TpeOyeTcsi HeOOIBbIION MepHo] Bpe-
MeHHU padoThl — Bpems BbiOera.
Macca nbUIH, BbIXOASIAs M3 KEKTOpa Ha
pasfenurenb MpeAcTaBiseT co0oOM CcymMMmy
3aXBAYEHHOW Maccbl M; M Macchl IPOCKOKA
YIIOBUTENS HUPKYISAIIMOHHOTO KOHTypa My™.
Ee JAKP N, = f(A) ompenensiercs CymMmoit
Macc 1 — Toi ¢pakiuy, MOCTynarome ¢ 3a-
XBAU€HHBIM BO3JIyXOM U C TOTOKOM IIOCJIE
YIIOBUTENS IUPKYJIALIMOHHOTO KOHTYypa
Nowi = (M + Myi™)100/[ (M5 + M™)0A],
rae 0A = 10 MKM — pa3HOCTbh MaKCUMAaJIbHOTO
1 MUHUMAaJIBHOTO Pa3MEpPOB YacTull (hpakiuu.
Maccsl IbIIH B BO3JIyXe HUPKYJISALUOHHOTO U
OCHOBHOTO KaHaJIOB
Mu = MNn Msx 1 Mo= No M3>|<,

Z N, 2 N
rae 1, = Zn 0% 1M = Zn 00
— K03 GUIHUEHTHI pa3ienieHus (0T MaccChl
NbUIM TOCTYMAIOIIUE W3 pa3JenuTens B
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LUPKYJSIUOHHBIM KOHTYp MW B OCHOBHOM
KaHai) [6].

JKP sTux macc

Nui = Nui Nowi 1 Noi = Noi N3>|<i,

rae Nui 1 Noi — IPOLEHTHOE COACPIKAHUE Ya-
CTHIl 1 — TOTO pa3Mepa B Macce MbUIM LHp-
KYJISIHUOHHOTO M OCHOBHOI'O IIOTOKOB COOT-
BETCTBEHHO.

B nukiioHe nMpKyIsSnuOHHOTO KOHTYypa yJIaB-
JIMBAETCS CEKYHJIHAsI Macca

My =1y My,

‘“ O0A — koxdbduumueHT
100 Gdun

yIJIaBJIMBAHUSA armapara.
Macca npockoka

M = (1 —n") My= My — M.

Ee JIKP

Nii™ = (1 = nNu”™) Nui.

B ocHOBHOM IIMKJIOHE yJIaBIUBAETCS Macca
M =" M.

rze nY = an

rre n = an 10‘6 OA — kodddunmeHT

yIIaBJIMBAHUS allliapara.

B oxpyxkaromiyio cpey mocTynaeT CeKyH/Has
Macca, paBHasl IPOCKOKY OCHOBHOTO IUKJIOHA
M"™ = (1 —no™) Mo =M, — M5>".

[To mpuBeAECHHBIM BBIIIE COOTHOIIEHUSIM pPac-
CUMTAHBl TIOKA3aTelId CKOHCTPYMPOBAHHOU
CHCTEMBI JUIsl Pa3TOHHOTO Tepuoja (TepBbIe
NBaALATh HWTepanuil) u BblOera (mociuemyro-
mye MmATHaAIaTh) — Becero n = 35. Takoe ux
KOJIMYECTBO OOYCIIOBJICHO TEM, 4YTO TIpH
JIOCTIDKEHUH  HEKOTOPBIX 71 W3MEHEHHE
paccMaTpUBaeMBIX I1apaMeTPOB CTAHOBUTCS
McYe3alolee MajbiM, IO3TOMY JalbHEHIINE
pacueTsl y)Xe HE JaBajli HOBBIX JaHHBIX O

JTAHAMHUKE XapaKTEPUCTHUK CHCTEMBI
obecnputMBanusg. M3 — 3a Toro, 4ro He
MPEACTABIIIOCH BO3MOKHEIM TOYHO

ONPEENUTh CEKYHIHYI0 MAacCy BbIAEIAEMON
OPpOOUIIKON IBLIN, OHA YCIOBHO MPUHUMAJIACh
PaBHOW €AWHHMIIE W PACUEThl BEIUCH B JOJISIX
OoT 3ToM BenmuuumHbl. Ha puc. 2 npuBenena
TUHAMUKA  W3MEHeHUus  3(PPEKTUBHOCTH
OT/IEIBHBIX 3JIEMEHTOB CUCTEMBI OUYHCTUKH, a
Ha puc. 3 — JUMHAMUKA HW3MCHEHHS
OTHOCHUTENbHBIX MacC  m = M/M..
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N FEEE R

Puc.2. [lunamuka usmeHeHus: 3(p(HEeKTUBHO-
CTH DJIEMEHTOB KOMOMHUPOBAHHOM CHCTEMBbI
OYHCTKH

I -Mw 2—Mo, 3—M", 4—M™
Pesynbrarel  pacueroB  moOKazaiM,  4TO
HauOoJjee BaKHBIM C HKOJIOTMYECKON TOYKU
3peHusi  mokasareinb —  Ko3(h@dUUUEHT
yIIaBIMBaHHUA  OCHOBHOIO  IIMKJIOHAa  Ha
MPOTSHKEHUU PA3TOHHOIO MEpUOJia YMEHbIIa-
ercs ot 0,98 mo 0,95 (mamee sTa BenuuMHA
MPAKTUYECKH HE U3MEHAETCS ). DTO CHIDKCHHUE
OOyCJIOBJIGHO ~ T€M, 4YTO B  KaXIOM
MOCJIEYIOIEM pPACYeTHOM LIMKIIE Macca
MeNKuX (pakiui, MOCTYHNAIOUUX B KEKTOP
U3 LMKIOHA LMPKYJIALUOHHOTO KOHTYpa,
BO3pacTaeT, a CJeJ0BaTeNbHO HECKOJIbKO
BO3pacTaeT 3Ta Maca U B BO3JlyX€ OCHOBHOTO
kanaiza. Heob6xoaumo 3aMeTHTh, 4YTO 3Haue-
HUS Mo U My SABJISIIOTCS pacueTHbIMH. J[o-
CTaTOYHO BBICOKOE€ Ui LMKJIOHAa 3HAuY€HUE
No" 00yCIIOBIEHO, BO-NIEPBBIX, KPYyMHO(ppaK-
IIMOHHBIM COCTABOM ITbLIA W, BO-BTOPBIX, HE-
0OJBIIMM TMAMETPOM ammnapara (Kak mokasza-
HO BBIIIIE, B HEro noctymnaet MmeHee 5% Qsx).

P11 adooe

T

n

Puc. 3. Jlunammka W3MEHEHUS OTHOCHTEIIb-
HBIX MacC KOMOMHUPOBAHHOM CHCTEMBI
OYMCTKH

1 — Mo, 2 — M, 3 — M™, 4 — M,

5 —M,"™.

[Ipu mepexome cucremMbl B PEXHUM BbIOETa
MpEeKpaIaeTcs ee MOJIMHUTKA
KpYNHO(PaKIMOHHON MbUIBIO, UAYIIEH OT
WCTOYHHKA, M 10 HEW UUPKYIUPYET
HEYJIOBJICHHAsI paHee MbUTh MEJIKUX (PpaKiuii.
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[TosTOMyY pe3ko CHUXKAETCS Maca, BBIXOAIIas
W3 KEKTOpa B pa3/IeiIuTelb, U MPOUCXOIUT
ee InepepacupeesieHne MexXy LHHMKIOHAMU —

MIPUMEPHO 91 % MOCTYIAeT B
IUPKYJSIITUOHHBIN KOHTYP U TOJBKO 9 % — B
OCHOBHOM  kaHan. IlosTomMy cHumXkaercs

abcoiroTHasT Macca IIPOCKOKa OCHOBHOTO
yIIOBUTENS, BbIOpackiBaeMasi B aTMmocdepy.
N3menenune (pakuuOHHOIO CcOCTaBa IbUIH,
IIOCTYIAKOIIEN B IUPKYJISALHOHHBIA KOHTYD
BHJICH U3 puC. 4. — YK€ TOCJI€ TIEPBOTO XKeE
npoxoxaeHus  pazpenurens JKP  pesko
cMmelaercs B o0nacTb MeNKuX (pakuuit u
3TOT MPOIIECC MOCTENEHHO MPOJI0JKAETCS Ha
MPOTSHKEHUU BCEr0 PAa3TOHHOIO Iepuoja.
[Ipu nepexone cucTeMbl B PEXHUM BblOera
MPOUCXOAUT BTOpoeE pe3koe cmenienue JJKP B
obnacte menkux ¢pakuuid. Takoe xe pe3koe
CMEIIIEHHUE B PEKUME BbIOETa IPOUCXOJIUT U C
rpaduxamu JIKP nbui o0CHOBHOTO KOHTYpA.

FAVE
I\

[=)
A

—r——
S |

- = = =l a—w

A MEM
Puc. 4. V3menenne ¢pakimoHHOTO COCTaBa
MBUTH [IUPKYISIITUOHHOTO KOHTYpa
1 — JIKP 3axBadyeHHOM MacChl, 2 —n =1,
3-n=5,4-n=20,5-n=21,6-n=28.
O menecooOpa3HOCTH MCHOJIB30BAHUSA KOM-
OMHUPOBAHHOM CHCTEMBl OYUCTKH MOXHO
CyIUTh HAa OCHOBAaHUM CPAaBHEHUS pE3yJIbTa-
TOB €€ paboThl C OOBIYHOM (CYILIECTBYIOIIEH)
NPSAMOTOYHOM  CHUCTEMOM, HCIHOJb3YIOLIEH
OJIMH WHEPLMOHHBIN anmapat. Pacuernas >¢-
(eKTUBHOCTh €ro YJIaBJIMBAHUS COCTaBIIsAJIA
75,5%. Torna mipu paboTe CUCTEMBI B PEKHME
OYHCTKHU (TEepBHIE ABAANATH IUKJIOB BBIYHUC-
JIEHUI) B OKpYXaIOU[yl0 cpey OblIo Obl BbI-
opoieno 4,9M,. KomOuHupoBaHHas cucrema
OYHMCTKH TIPU TPOYUX PABHBIX YCIOBHUAX 3a
TPUALATH TISATh LUKIOB OYHCTKH W BBIOETA
nomyctut Beiopoc 0,81M;. Tlpu sTom BeIOpOC
3a Bpems BeiOera coctasisiet 0,17Ms, a ocra-
€TCsl B DJIEMEHTaX CHUCTEMBbl HE YJIOBJIEHHOUN
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MenkodpaknuornHo meud  0,04M,. Takum
00pazoM, KOMOMHUPOBAHHAS CHCTEMa OYHUCT-
KH 00ecreurBaeT CHIKEHHE BBHIOPOCOB B aT-
Mocdepy B mmecth pa3. Eciam, Hampumep, c
MOMOIIIBIO JIpocceNss Ha BpeMs BbIOera oOc-
HOBHOHM KaHaJl OTKJIIOYaTh, TO B 3TOM CIydae
BbIOpOC yMeHbluTCs eme Ha 0,17M; u cocra-
BUT (0,64M;, 94TO COOTBETCTBYET CHUKCHUIO
BBIOPOIICHHOW MacChl 10 CPaBHEHHIO C IPsi-
MOTOYHOM cucTemMoil B 7,7 pa3za (OUEBHJIHO,
YTO TaKas Mepa HECKOJIbKO YBEIUYUT BpEeMs
BBIOETA).

BeiBoabl. TakuM 00pazoM, 3aMeHa OOBIYHOMN
CXEMBl OYHCTKH BO31yXa Ha KOMOWHUpPOBaH-
HYI0O OOECIeYUT MHOTOKPAaTHOE CHIIKCHHE
Macchl, BbIOpackiBaeMoi B aTMoc(epy MbLIN.
OTHOCUTENBHBIM HEJOCTATKOM KOMOHMHHPO-
BaHHOW CXEMBI SIBIISIETCS TO, YTO OHA HYXJIa-
€Tcsl B HEKOTOpOM BpemeHM Ha BbiOer. Oc-
HOBHOHM KaHaJ Ha 3TO BpeMs IeecooOpa3Ho
nepexkpbiBaTh. MoaepHu3anus 0ObIYHON cXe-
Mbl Ha KOMOMHHUPOBAHHYIO HE TpeOyeT 3HAYu-
TEJNBHBIX 3aTParT, a €e IKCIUTyaTalHst — CIIeIH-
anpbHOW KBayMdukanuu nepconana. [Ipemo-
KCHHasi CXeMa MOXKET HCIOJIb30BaThCS ISt
MOBBILIEHUS 3()PEKTUBHOCTH OUUCTKU BO3Y-
Xa HeOOJIbIIINX 0OBEKTOB, YCTAHOBKA JIOPOTO-
CTOSIIIMX YJIOBUTENICH Ha KOTOPBIX JIMOO KO-
HOMHMYECKH HEOO0OCHOBaHAa, MO0 HEBO3MOXK-
HA 110 TEXHOJIOTHYECKUM ITPHYUHAM.
Conclusions. Thus, replacing of the conven-
tional scheme of air cleaning with a combined
one will provide a multiple reduction in the
dust mass emitted into the atmosphere. A
relative disadvantage of the combined circuit
is that it needs some time to overrun. The
main channel at this time should be over-
lapped. Modernization of the conventional
scheme into a combined one does not require
significant expenses, and its operation does
not depend on the special qualification of the
staff. The proposed scheme can be used to
improve the efficiency of air cleaning of small
objects, the installation of expensive catchers
on which is either economically unjustified or
impossible for technological reasons.

YCTOMYMBO PA3BUTUE * YCTOMYMBOE PASBUTUE * SUSTAINABLE DEVELOPMENT



foguHa VIl Bpoi 2/2017 * YearVIl Volume 2/2017 * Toa VIl Homep 2/2017

Jlureparypa:

CrpaBoYHHK I10 TBUTE- U 30JI0yiIaBiauBanuio. [lox pen. A.A. Pycanoa. M.: Dueprus, 1975. —
296 c¢. http://www.teplota.org.ua/2008-03-25-spravochnik-po-pyle-i-zoloulavlivaniyu-pod-
red-rusanova-a-a.html

Crpayc B. [Ilpompinuiennas oumctka ra3oB. — M. Xwmmsa, 1981. — 617c.
http://www.twirpx.com/file/23710/

MacnoB B.E. IIbutekoHIIeHTpaTopbl B TOMOYHOM TexHuke. — M.: “Oneprus’1977 — 207 c.
http://www.mash.oglib.ru/bgl/6190.html

[leBneB A.O. OKCnepuMEHTAIbHOE WCCIIEAOBAHUE pacIpefeieHHus] YrojibHOM MBUTH B
KPUBOJIMHEHHBIX BO3MIYIIHO-TIBUIEBBIX MOTOKax. — // OOoraiieHne HEMETAIUIMYSCKUX
TIOJIE3HBIX UCKomaeMbIx. — CBepaiioBck, 1976. — Bem. 2. — C. 101 — 105.

AnsmoBckuii A.A., Cobaukun A.A., Omunnos E.B., Xapuronosuu A.U., I[lonomapés H.B.
SolidWorks. KomnbrorepHoe mozenupoBaHue B WHKeHepHo# mnpaktuke. — CI16.: BXB —
[TerepOypr, 2005.—800 c. http://static2.0zone.ru/multimedia/book_file/1006012597.pdf
Byrenko A.I', Cmbik C.}O., MoBuna JI.A. Pasnenenue TBepmoil (a3bl MOJUAMCICPCHOrO
MOTOKa TO0 (QpakiusM B KOMOWHUPOBAaHHOW CHUCTEME OYUCTKH // OKOJOTUS H
MIPOMBIIIUIEHHOCTh: HayqHO-TIpOn3BOACTBEHHBIH KypHal. — XapbkoB, 2009. — Beim. 4. —c.
68 —70.

http://www.irbis-nbuv.gov.ua/cgi-

bin/irbis_nbuv/cgiirbis_64.exe?[21 DBN=LINK&P21DBN=UJRN&Z211D=&S21REF=10&S
21CNR=20&S21STN=1&S21FMT=ASP_meta&C21COM=S&2 S21P03=FILA=&2 S21ST
R=ekolprom 2009 4 15

YCTOMYMBO PA3BUTUE * YCTOMYMBOE PASBUTUE * SUSTAINABLE DEVELOPMENT



foguHa VIl Bpon 2/2017 * YearVIl Volume 2/2017 * Toa VIl Homep 2/2017

MODERN TECHNOLOGIES FOR INTELLIGENT DATA ANALYSIS
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bPYCEBA Mapus
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Summary: The proposed work focuses on identifying the scope of application of the International
Management Standard ISO and the various decision-making methods in strategic management and
planning. In the exhibition are analyzed specialized literature for intelligent analysis of data by
offering the authors view of the modern methods for performing such analysis and proposing a
methodology for creating an IMS.

Keywords: Modern technologies, Data analysis, data mining, ISO standards, integrated
management systems (IMS)

Pestome: B npeonracanama paboma axyeHmvm e NOCMABEH GbpXY UOEHMUDUYUPAHEMO HA
chepama na npunodxceHue Ha MexcOyHapooOHus cmanoapm 3a ynpaeienue ISO u paznuunume
Memoou 3a 83eMaHe HA peueHue 8 CIMpameuteckusi MEHUONCMbHM U nAaHupane. B uznodcenuemo
ce npasu aHanu3 HA CHeYuIUUpaHa aumepamypd, 3a UHMeNUSeHmer AHAIU3 HA OAHHU Kamo ce
npeonaza UNCOAHemMo Ha asmopume 3d Cb8PEMeHHUmMe Memoou 3a U38bPUIBAHEe HA MAKbE AHANU3
u ce npeonaza memoouxa 3a cvzoasauve na UCY

Knrouosu oymu: modepnu mexunonocuu, ananus Ha oannu, useiuyarne na oanuu, MCO cmanoapm,.

Unmeepupanu cucmemu 3a ynpaenenue(MCY)

BbBeaenue

B cbBpeMeHHUs CBAT, BbBEXKAAHETO HA MEXK-
IYHaApOJHU CTaHJIApTHU U CHUCTEMHU 3a yIpaB-
JIEHUE C€ MPEBPHIIA B OCHOBEH MHCTPYMEHT
3a ChbKpalllaBaHE HAa IPOU3BOJCTBE-HUTE pa3-
XO/I1, YBEJIMYaBaHE Ha MMPOU3BOIUTEN-HOCTTA,
HaMaJsiBaHE Ha ceOecTOMHOCTTAa Ha IPOU3-
BEXKJAHUTE MPOJIYKTH U YCIYTd 4pe3 Ch3Ja-
BAHETO Ha ONTHMMAaJHHU MOJENIM Ha YIpaBiie-
HUE U OpraHu3alys Ha OCHOBHUTE MPOLIECU B
JEMHOCTTA Ha IPEAIPUATHITA.
Pa3paboTBaHeTo 1 BHEAPSBAHETO HA CUCTEMU
3a ympaBjeHHe, J00pu NPOU3BOJA-CTBEHU
MPaKTUKA U TIOCTUTaHE Ha MPOIYKTOBO
CbOTBETCTBUE C €BPONEHCKU U MEXIyHApO/I-
HU CTaHJApTU € NEepCIEeKTHBHA TEHACHLHS.
VYpaBiieHUETO € CJIOXKEH U JUHAMHYEH IPO-
LIEC, PE3YJATATUTE OT KOWUTO 3aBUCAT OT HECH-
CTBUETO Ha OOEKTUBHU U CyOEKTUBHU (haKTO-

pHu. 3a YCHENIHOTO Ch3JaBaHE Ha CHCTEMa 3a
ynpasinenue (CY) e HeoOxogumo na ce
BBBEXK/IAT, aHATM3HUPAT, 00paboTBAT U ChXpa-
HABaT TOJIeMH OOe€MH OT JaHHU. 3aToBa
BB3MOXKHOCTTA 32 MPHWJIAaraHe Ha ChBPEMEHHHU
METO/IM 3a aHAIM3 U 0pa0dOTKa Ha JaHHHUTE OU
MO3BOJIMJIA JIa C€ M3MOJ3BaT onTuMaiHo [SO
cTrangaptute U ga ce cwp3gaBar MCY kouto
Jla ca CHOJIyWIMBO pa3paOOTEHU, BHEAPCHU U
cepTuUIIMPAaHU C BB3MOXKHOCT 32 T'bBKAaBO
aJIarTUpaHe.

B mpemnmaranara paboTa akIEHTHT € IMOCTa-
BEH BbBpPXY HICHTU(PUIMpPAHETO Ha cdepaTa
Ha MPUITIOXKCHUC HAa MCKAYHApPOIHUA CTaH-
nmapt 3a ympasienne [SO (International
Organization for Standardization) u pa3znuu-
HUTE METOJIM 32 B3€MaHe Ha peIleHUE B CTpa-
TErM4YCCKUA MCHH/PKMBHT H ILJIAaHUPaHC. B
W3JI0)KCHHUETO Ce MPaBU aHAIU3 HA CICIWIN-
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3UpaHa JUTEpaTypa, 3a UHTEIUTCHTEH aHaIu3
Ha JIaHHU KaTo ce Mpejajara BUXKJAHETO Ha
aBTOpUTE 3a CBBPEMEHHHMTE METOIU 3a
U3BBPIIBAHE HA TaKbB aHANU3 U Ce€ Mpejyiara
MeTo/1MKa 3a ch3zaBane Ha ICY.

ISO cranmaptu. Unterpupana Cucrema 3a
VYmpasnenue ( UCY)

ISO  (International = Organization  for
Standardization) e Hail-roJeMHUsIT MeXIyHa-
po-lleH opraH 3a pa3zpaboTBaHE U IYyOJIUKY-
BaHE Ha CTAHJApPTHU, CbCTABEH OT IPEICTaBU-
Tenu Ha 148 HaMOHAHU CTaHIAPTU3ALMOH-
HU opraHu3a-uuu (1o AaHHU OT kpasd Ha 2004
r.). Opranuzamusara [SO paszpaborBa camo
CTaHJapTH, KOUTO C€ HM3UCKBAT OT IMa3apa.
ToBa ce u3BBpIIBA OT EKCHEPTH OT HHIY-
CTpUAJIHU CEKTOPU, KOUTO Ca TIOMCKAJIN CTaH-
JapTU U KOUTO B IMOCJIEJCTBUE 1€ T MpUIIa-
rar.

ISO crangaptuTe gonpuHAcAT 3a Pa3BUTHUETO,
IIPOM3BOJICTBOTO U JIOCTaBKaTa Ha TO-
0e30MacHU ¥ oma3Bally OKOJIHATa cpeaa Ipo-
IOYKTU U YCIYT'H, KOUTO YJIECHSBAT MEXK/yHa-
poIHATa THPTOBUS U MPABSAT MKOHOMHYECKH-
T€ ydacTHULU Oe3npuctpacTHu. CTaHnapTure
romarar 3a MpeHacsiHe Ha TeXHOJIOTHMUTE KbM
pa3BHUBaIIUTE c€ CTpaHH. Te 3ammuraBar
[OJI3BATEJINTE U KOHCYMAaTOPUTE M IpaBsT
KMBOTa WM IO-curypeH. M3paBaHero Ha
MexXayHapoaHute crangapta ISO mpencras-
JsiBa TIOCTUTaHE Ha MEXAYHApOJEeH KOHCEH-
CyC 3a CbCTOSIHUETO Ha TEXHOJIOTMUTE WJIU
CHOTBETHUTE AeitHOCTH [ 1].

WuTerpupanara cuctema 3a ympasiieHHE 00-
XBallla BCUYKH acleKTH OT JeHHOCTTa Ha Ja-
JIeHa OpraHu3alusl, yJIeCHsIBa PbKOBOJICTBOTO
3a ONpEAESTHETO Ha IeJIUTe U 3a/Ja4uTe Ha
¢upmara, 3a XapMOHU3HUPaAHE HA BCUUKH IIPO-
LIECH, KOUTO TSI OCBIIECTBSIBA U My IlomMara Jia
PBKOBOAM BCHUYKH JIEHHOCTH €JHOBPEMEHHO
0e3 3ary0a Ha BpeMe, CpPeICTBa W M3JHUIIHA
nokymeHTarus [2]. Haxkou aBTopu omnpenenst
NCY, xaro ,,c00p OT B3aUMOCBBP3aHH MPOIIE-
CH, KOUTO CHOJENAT yHHMKaJeH (oHJ OT 4o-
BEIIKH, WH(POPMAIMOHHU, MaTepUAIIHU, WH-
¢bpacTpyKTypHH U (MHAHCOBU pecypcH, 3a Ja
[IOCTUTHAT HAaboOp OT 1IN, CBbP3aHU C YIO-
BJIETBOPEHUETO Ha peAMlla 3auHTEPECOBAaHU
cTpaHu."

WuTerpupanara cuctema 3a yOpaBlieHUE Ha
Ou3Heca € eIuMHHA CcHCTeMa 3a YIpaBJiEHUE,
KOSATO €HOBPEMEHHO WM3ITbJIHSBA U3UCKBAHU-
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ATa Ha HIKOJKO CTaHAapTa, MoAOpaHW Taka,
4ye ma 00XBaHAT BCHYKH TPOIIECH B €IHA Op-
TaHW3anus, J1a TMO3BOJSAT ONTUMAIHOTO IIO-
CTHTaHEe Ha HEWHWUTE IeNM W Ja JOTpUHecat
3a HEWHOTO HENPEKbCHATO TOA0OpsSBaHE,
pa3BUTHE U yChbBBbpIIeHCTBaHE. OOUKHOBEHO,
elHa TakaBa CHCTeMa WHTErpupa B cebe cu
€IHOBPEMEHHOTO YIpPaBJICHHWE Ha HIKOJKO
chepu [3].

Tsacuo cBbp3an ¢ paspaborkara Ha HCY e
TEPMUHA ,JIPOEKT MpPOM3JIH3AIl OT Jia-
THHCKaTa JyMma projectus, KOSTO O3Ha4YaBa
"HacTpnBaii', "Hampeasam". dopmanHaTa
neGUHUINS 32 TIPOEKT € YHUKATHO M OTPaHU-
YeHO BBB BpeMmeTo HaunmHaHue. Iloj yHuKai-
HO C€ MMa IPENBUJI, Y€ PE3YJITAaThT OT IMPOCK-
Ta € HOB MPOIYKT HMJIM YCIIyra, a OrpaHu4YeHO
BBB BPEMETO O3HayaBa, 4€ MMa Iperonpese-
JIEHU HayaJlo U Kpai.

VYrpaBieHHETO Ha TPOEKTH TPEICTABISIBA
ISUTOCTHATA JIEHHOCT 1o AepuHUpaHeTo, IIia-
HUPAHETO W M3IIBJIHCHUETO HA eIUH MPOEKT C
eJT TOW Aa ObJe yCIeleH 32 yYaCTHUIINTE B
HEro. YCHexXbT Ha €IUH IpPOeKT HE € el-
HO3HAaueH (3aBHCH JOHSAKBAEC OT TIJIeaHATa
TOYKa Ha YYaCTHUIIUTE) M MOXE Ja ce
CBBp3Ba C TOCTUTAHETO HA TPEABAPUTEIHO
MIOCTaBEHUTE MM M OTPaHUYCHUS, YIOBIIC-
TBOPEHOCTTa Ha KJIHMEHTHUTE, HATPYIaHUs
OMHUT W 3HaHWS (T.HAp. OpraHU3aIMOHHO
yuene) u Ap [2]. C ynpaBieHHEeTO Ha IPOEKTU
ce CBBP3BAT MHOYKECTBO TEXHHKH, CPEICTBA,
METOJIM, METOJIOJIOTUH, CTaHIAPTH W 3HAHWSI,
KOUTO TIPWIOKEHH NPUIABAT CHCTEMATHY-
HOCT U €(EKTUBHOCT B IpoIleca Ha peanu3u-
panero uM. Bcuuko ToBa € cBBp3aHO ¢ 00pa-
0O0TKaTa TOJIeMU MacCUBH OT JaHHHU.

Data Mining

CpBpemeHHHUTE cpejacTBa 3a "yMmeH" aHanu3
Ha JJaHHW ce o0o3HadaBaT ¢ TepmuHa "Data
Mining". Enno omnpenenenue 3a Data mining
€ Tpollec Ha aHaJM3UpaHe Ha JaHHU OT pas-
JIMYHYU TJIEJHU TOYKH U TOBa T€ ma ce 0000-
maBar B roJsie3na uHopmanus. Haunaute 3a
W3BIIMYaHE HA 3HAHUA OT JJAHHU THPCST 3aKO-
HOMEPHOCTH, €TaJIOHN, AHOMAJIUH, TCHICHIINA
B TsX, a MPOIECHT ce Hapuya data mining.
W3pnuvaneTo Ha WMHQOpPMALUsS CE OIPEIeIs
KaTo TIpOIleC HAa OTKPUBAaHE HAa MOJETH Ha
nanuu. Ilpomeca TpsOBa na ce H3MBJIHSIBA
aBTOMATHYHO WM (II0-9E€CTO) IMOJyaBTOMA-
truyHO. OTKpHBaHETO HAa MOJenu TpabBa Ja
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UMa CMHCHI H JIa BOJU KbM HSKBKBB PE3yll-
TaT Hal-9eCTO MKOHOMHYECKH.

Tepmunbt Data Mining ce oka3Ba HauCTHHA
TPYAHO TPEBOAMM, HO ONW3KH 10 HETOBHS
CMHUCBJI Ca YNOTpeOSBaHUTE TEPMHUHHU KAaTo
,,JOOMBaHEe Ha NaHHU , ,,pa3KpUBaHE HA 3Ha-
HUA, ,MHTCJIIMI'CHTCH AaHaJM3 Ha JaHHH .
Hamupame mnocnenHuss 3a Hail-crioy4wins,
3alI0TO TOW MpEeJICTaBs U ChIbpKaTeNHATa
CTpaHa Ha Ta3M JAEWHOCT, OCHOBaBalla ce Ha
CBBPEMEHHH METOJM W TEXHUKU 3a aHaJH-
TUYHO H3cienBaHe. [Ipyro, chbillo Taka 4yecTo
CpellaHO HauMEHOBAHME Ha INpeAMeHara 00-
JacT € ,,pa3KpuBaHE HAa 3HAaHWUS B 0a3u OT
nanau” (Knowledge Discovery in Databases,
KDD), A0K0JIKOTO MmoYTH LsI0TO MHGpOpMa-
[IUOHHO ChIbPKaHHUE, KOUTO € 00ekT Ha Data
Mining, ca cbCpel0TOYEHU U OPraHU3UpPaHU B
pazHoOoOpa3Hu 0a3u U XpaHWIIIA Ha JTaHHH.
Data Mining kaTto mpoiiec Ha aHaJIU3 Ha JIaH-
HUTE ¥ U3BJIMYAHETO HA MPAKTUYECKU IOJIEe3-
HU BPB3KU U 3aBUCUMOCTH € (pa3a, cBbp3Ballia
cpeiacTBaTa W TEXHOJIOTMUTE 3a Halwu-
paHe,CbXpaHsBaHE U JIOCTBII O JIAHHUTE OT
€/IHa cpaHa, U MPOILIECUTE U MOJAEIUTE, U all-
TOPUTMHTE 32 B3€MaHE Ha pellieHue OT Apyra.
Bceku akT Ha pelieHue ce HyxXzaae OT HH-
(dbopmanus, u3rpajeHa Bb3 OCHOBA Ha IaHHU U
OT YCTaHOBEHH 3HAHUsS, OTHOCHO BPB3KHTE U
3aBUCHUMOCTUTE MEXJy IapamMeTpuTe Ha
yIpaBisiBaHUS MIPOLIEC.
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+

Ja e T _
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- MPEEHMLIH J00Y CTHMOTO —

ETY
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o MOMLIOITE CTANN LA ——

= COEFALPIATA JA BBIE =
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T mE

TEFITEHELLAME HA MEPEH 34
OFPA MBS ADANE 5
ETELINPANE I OFACHOCTTA

T wmm

@ur 1. ANTopuTBM Ha PEIICHUATA 3a MACHTH(HUIMPAHE HAa KDMTHYHATE KOHTPOJIHH TOYKH
(KKT) npu peanusupane Ha NIpOayKTa

[lo3HaBaHeTO Ha Ta3u Marepusl MO3BOJIM Ha
aBTOpUTE Ha MyOJIMKauMsTa J1a pa3paboTAT U
BHEAPAT JOKYMEHTHpaHa Ipoleaypa 3a
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yIIpaBJICHUE Ha MPOIECHTE HA MPOM3BOJICTBO
Ha TpoAyKTa. TEXHOJOTHMYHHSAT TIpOILeC 3a
MIPOU3BOJICTBO HA TMPOJYKTa € BU3YaTU3UPaH
C Iuarpama - ajJrOpHThM Ha PEUICHHATA U ca
OTIPENICTICHN KOHTPOJIHUTE KPUTUYHU TOUYKU
(¢urypa 1)

ChpBpeMEHHUTE METOIU 32 WHTEIUTCHTCH
aHaTM3 Ha JaHHU JaJ0Xa BB3MOXKHOCT [
ObJe pa3paboTeH MHOBAaTUBEH MOJIEIN, 1103BO-
JSBAI M3TPaXJaHe W HaATpaKJAaHE HA WHTE-
TpUPaHU CHCTEMH 3a yIpaBiieHue, OazupaHu
Ha 1argopmara Ha ISO crangaptu, upes
WHOBAIIMOHHU W WHTEPAKTHBHU TEXHOJIOTHH,
MOJI3BAIIM CIICIUAIM3UPAH TPOTpaMeH KOl U
0a3u naHHW. B HacTosImusS HWHTEPAKTHBEH
Moen 3a ynpasieHnue Ha UCY usnon3Banute
0a3y TaHHH TIPEJICTABIIABAT KOJEKIHUS OT JIO-
THYECKH CBBP3aHM JaHHU B KOHKpETHATa
npeaMeTHa o01acT /BCUYKHA 3aKOHOBH U TIOJI-
3aKOHOBH HOpPMATHBHH aKTOBE, Kacaellu
cragpaprure ISO, kouto ce HHTErpupaTr B
obma cucrema MUCY/. B untrepakTuBHUA MO-
nein, 06azara OT JaHHM C€ ChCTOM OT 3alllCH,
MOJPEICHH  CHCTEeMAaTHYHO,  Taka  4e
KOMIIOTBPHA Mporpama Jia MOXe Jia U3BJIAYa
uHpopmanus no 3ananenu kpurepuu. Codry-
epa, ynpasisBalll 0a3uTe JaHHU € TACHO CIie-
[MUATM3APAH 32 KOMYHUKAIUS MEXIy MOTpe-
ourens, npyru npuwioxenus u bJl, ¢ uen na
Ce CpaBHAT W aHAIM3HPAT HEOOXOIUMHTE
nanau Ha UCY. CnenuduyHoTO TIpeaHa3Ha-
yeHue Ha usrpajgeHata CYBJl e na mosBouiu
CH3/IaBaHETO, AKTyaJIH3UPAHETO W aIMUHH-
ctpupanero Ha WUCY B ,EMY” Al -
Twprosume. HoBousrpagenata CYB]] pab6o-
TH cbec cra”papra SQL u apyru pasiauuHu
BbJl, KouTO MOAABPKAT PENAMOHHUS MOJEN
Ha e3uka SQL.

3akio4eHue

VHTenMMreHTHUAT aHAJIM3 Ha JJAHHU Tpeisiara
oOeliaBamiy CpeJCcTBa 3a paKpUBaHE Ha CKpH-
TH BPB3KH U IIAOJIOHHU, CHIBPIKAIIU CE B TO-
JeMu 00eMU OT JaHHH.

3a ma ce OOKaKe IOKOJIKO € HOIXOJAINa M
edukacHa naaena UCY, ma onpenenst obia-
CTHTE 3a MOI00PEHMS, KAKTO U TIOTEHIIHAHH-
T€ TOJ3H OT TAX JPYKECTBOTO B KOETO €
BHenpeHa cvoTBeTHata MCY chbupa u ana-
JM3Upa JaHHU OTHOCHO:

. VYioBiIeTBOpEHOCTTa HAa KJIMEHTHUTE
(P06 ,,JloroBapsine™);
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. CrotBercTBHETO Ha nponaykrure (P14
“OueHsiBaHe Ha npolecure”);
. OnepaTuBHOTO yIpaBICHUE HA IPO-

unecure (P08 ,,YopaBnenue na CMP; P09
,,KKOHTpO Ha pabOTHUTE NPOLECH, HUMAIIU
BB3JICHCTBUSA BBPXY OKoyiHata cpena’; P10
,, YTIPABIICHUE Ha JACHHOCTUTE 3a OBJIA/ISIBAHE
Ha puckoBere Ipu padora”; P15 “Kontpon u
u3MepBaHe”)

. Oynkunonupanero Ha MHCY (P13
“Bpr-pemran - oautn’”’; P22, Ouenka Ha
crotBeTTCBUETO”’; P20 ,,MOHUTOPUHT W WU3-
MEpBaHe Ha Pe3yJITATHOCTTA Ha JIEHHOCTTA 110
OTHOIIIEHHE Ha OKoJiHata cpema’; P21 ,U3-
MEpBaHEe W CUCTEMHO HAOJIOJICHUE HA JCHHO-
CTTa 10 OTHOIICHHWE Ha 3/IpaBeTo M Oe3omac-
HOCTTa Ipu paboTa’; mperiies OT PbKOBOJ-
CTBOTO);

. HagexxnHocTTa W KOPEKTHOCTTa Ha
noctaBuuiute (P07 “3akymyBane™).
AHaNHM3bT HA TAHHUTE BKIIFOYBA:

OmpenensHe Ha TaHHUTE,

Perucrpupane Ha nanuure;

OrneHsiBaHe HA JaHHUTE.

OnpeeNsiHeTO U PErHCTPUPAHETO HA JTaHHU-
T€ CTaBa IMOCPEJICTBOM METOJIUTE, IIOCOUCHU B
CHOTBETHHUTE MPOIICTYPHU JOKYMEHTH.

B 3aBHcHMOCT OT XapakTepa Ha aHaJIM3Upa-
HUTE 00JIACT/00EKT M OT LIETTUTE Ha aHaIM3a
Ce W3I0JI3BAT OMPOCTCHH ITOMOIIHH CTaTH-
CTHYCCKH METO/IH.

Pesynrarure oT aHasmM3a ce HM3MOJI3BAT KaTo
BXOJIHU JaHHH TIPU OIpeAeisHe Ha 00JIacTh
3a MoJ0OpsiBaHe, KAaKTO M 3a Tperyie]] OT
PBHKOBOJICTBOTO.

Hanwuauero Ha KauyeCcTBEHU M HAJICKIHU JaH-
HA € WBPBOTO HEOOXOJMMO YCIOBHE 3a
TAXHOTO u3cienaBaHe. Cien OoCUTYpSBaHETO
Ha KaueCTBEHW JaHHMW, CJIC/BAIlaTa CThIIKA €
1a ce moadepe Hal-TOAXOMIIaTa TEXHAKA 32
TEXHHUsSI MHTCIUTCHTCH aHayim3. V3BBH BCs-
KaKkBO ChbMHEHHE €, ye oOpaboTkaTa Ha JaH-
HUTE ChC CPEACTBATAa HA MHTCIWICHTHUS aHa-
JIU3 HEe Ce OTrPaHMYBa JO HAKOJKO CICIH(U-
[UPAHM MPEABAPUTEITHO 33/1a4H, & CBIIO TaKa,
9e TO3HW TOJXOJ] UMa 3HAYUTEJICH MMOTCHIHAI
U CBINECTBEHO 1€ JOMPHHECE 3a TEXHOJO-
TUY-HUS, HWKOHOMHYECKH U  COITMAJICH
HampeIbK Ha CHBPEMEHHOTO OOIIECTBO.
Conclusion
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Intelligent Data Analysis offers promising
means of disclosure hidden links and
templates contained in large volumes of data.
In order to prove the suitability and the
effectiveness of an IMS, to identify the areas
for improvement as well as their potential
benefits, in the company in which the IMS is
implemented collects and analyzes data re-
garding:

* Customer Satisfaction (P06 "Negotiation");

* Product compliance (P14 "Process
Evaluation");

* Operational Management of Processes (P08
"Management of Works, P09" Control of
Work Processes Affecting the Environment ",
P10" Management of Activities for Control of
Risks at Work ", P15" Control and
Measurement ")

* The functioning of IMS (P13 "Internal
Audits", P22 "Assessment of Compliance",
P20 "Monitoring and Measurement of
Environmental Performance", P21
"Measuring and Systematic Monitoring of
Health and Safety Activities At work ",
review by management);

* Suppliers reliability (P07 "Purchase").

Data analysis includes:

Data definition;

Data registration;

Data evaluation.

The identification and registration of data
shall be carried out by the methods set out in
the relevant procedural documents.

Depending on the nature of the analyzed area
/ object and the purposes of the analysis,
simplified assistive statistical methods are
used.

The results of the analysis are used as inputs
for defining areas for improvement as well as
for review by the management.

The availability of quality and reliable data is
the first necessary condition for their research.
After providing quality data, the next step is
to select the most appropriate technique for
their intelligent analysis. It is beyond any
doubt that data processing with intelligent
analysis tools is not limited to a few specified
pre-tasks, and that this approach has
significant potential and will substantially
contribute to the technological, economic and
social advancement of modern society.
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PRESERVATION AND SUSTAINABLE DEVELOPMENT OF CULTURAL HERITAGE
OIIA3BAHE M YCTOMUYHBO PA3ZBUTHE HA KYJTYPHOTO HACJEACTBO

INETPOBA JTAHUEJIA
Daniela088@abv.bg

Texuuuecku ynusepcurer —Ip.BapHa,
Katenpa ,,ColuaTHu U MpaBHA HAYKH’
rp.Bapna, yn.Ctynentcka 1

With this report the author aims to present the possibilities of legal instruments / sources and
cultural policies / to achieve sustainable development in the field of cultural heritage. The report
has an interdisciplinary nature examining national laws in EU countries, international law,
cultural heritage and cultural heritage. There is a need to harmonize national laws and align them
with actions to set uniform requirements, criteria and sanctions in relation to the preservation of
cultural heritage - it is achieved by improving international legal regulation in the area of culture.
Improving international legal regulation in the area of cultural heritage and the vision of culture as
an element of foreign policy can also help to unlock additional financial resources for the
production of national cultural capital. ,, The philosophy of cultural funding for culture must be
based on a vision of culture not as a closed system in which a cultural product is reproduced and
funds are allocated from the budget but as a vector of development. The quality of the product it
produces depends to a large extent on its place.”’[5]

Keywords: cultural heritage, sustainable development, politics, cultural value

C Hacmoawuam 0oK1a0 asmopvm cu NOCmass 3a yei 0d npeocmasu 6b3MO’CHOCIMUmMe Hd Npas-
HUmMe UHCMPYMEeHMU /U3MOYHUYY U KYIMYPHU NOAUMUKU / 0d NOCMUSAHEMO HA YCMOUYUBO PA36U-
mue 6 0b1acm KyIimypHoO HAc1eocmeo. JoKkiaovm e ¢ UHmepoOUCYunIuHaper xapakmep u3cieosauy
HayuoHanHume 3akonooamencmea ¢ cmpanume om EC, mesxcoyHapoonomo npaso, 6 obnacm Kyi-
mypa u KyimypHO ucmopuiecko Hacieocmeo. Hanuye e neobxooumocm om xapmonusupaue Ha
HayUOHAIHUMe 3aKOHOOAMeNCMEd U CUHXPOHUSUPAHEMO UM 6 OeUCMBUAmMA No OnpeoeisiHe Ha
COUHHU UBUCKBAHUS, KpUMeEPUlU U CAHKYUU 8b8 8Pb3KA C ONA36AHE HA KYJIMYPHO UCTNOPUYECKOMO
Hac1edcmeo — NoCmuea ce ¢ YCb8bPUIEHCMBAHe HA MeXCOYHAPOOHAmMA NPasHa pezyiayus 6 oonacm
— Ky1mypa. Ycv8vpulencmeanemo Ha HA MeHCOYHAPOOHO NPAGHAMA pe2iamMenmayus 6 001acmma
Ha KYIMYPHO UCMOPUYECKOMO HACIeOCMB0 U GUICOAHEMO 3a KYIMmypama Kamo eiemMeHm om
BBHUIHAMA NOTUMUKA MOXCe 0a NOMOCHE U 8 PA3KPUBAHEMO HA OONBbIHUMEIHU PUHAHCOBU PecypCcU
3a NPOU3BOOCMEOMO HA HAYUOHANEH KyimypeH kanumain. ,, Quirocoguama na 000xcemHomo Qu-
HaHcupaue Ha Kyamypama mpsaoea 0a ce OCHO8A8A HA BU3UAMA 34 KYIMYPAmMa He Kamo 3ameopeHa
cucmema, 8 Kosmo ce 8b3npou3eexncoa Kyimyper npooykKm u ce panpeoeisim cpeocmea om 00-
arcema, a kamo 6ekmop Ha pazsumuemo. Om Macmomo, Koemo i ce ompexcoa 00 201AMa CmeneH
3a68UCU KA4eCmeomo Ha NpooyKma, Koumo ms npoussexcoa.”’[5]

Knwuosu oymu: xyamypno Haciedcmeo, yCmouuuso pazgumue , NOJUMUKA, KVImypHa YeHHOCM

BbBeaenue:

[lox noHATHETO KyATypa HHUE pa30du-
paM€ BCUYKH BUOOBC XYIT0KCCTBCHU HCfIHOC-
TH WU IIPOU3SBCACHHUATA UM. H_[I/IpOKI/Iﬂ CMHUCBII
3a KyJlTypa BKIIOYBAa BCHYKH IIEHHOCTH W
IMPAaKTUKH, KOUTO Ca IPOHUKHATHU OT (i)OpMI/ITe
Ha YOBEMIKOTO MOBEACHUE. 3a Pa3IMYHU LEH
JHEC ce M3I0JI3BAT MPa3IUnYHU (HOPMYITHPOB-
KM Ha IIOHATUCTO KYJITypa, HO TCHACHLUATA €
KyJITypara Jia He ce OrpaHu4aBa caMmo JI0 WH-

TeJIeKTyajlHaTa KyinTypa (M3SIIHA W3KYCTBa,
MY3UKa, TaHIU, TeaTbp, JUTEpaTypa u ap.), a
7a oOxBamia ¥ TOIMyJsipHATa W €XKeTHeBHATa
KynTypa (II1poKara KyaTypa).

XapakTepHo mudepeHIrpaHe Ha KyJl-
Typara Ha MaTepHajHa U HEMaTepuaiHa ce
MIPaBH C OTJIEH Crelr(uKaTa Ha IEHHOCTHUTE.

Marepuajnata KyJaTypa BKIIOYBa
BCHYKH MaTEpHATHU CBUJICTEIICTBA, SBSBAIIN
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Ce M3pa3HU CPENCTBA Ha KYITYPHOTO pPa3BH-
THE Ha 00IIECTBOTO.

Hemartepuannara KyJTrypa ce CBbp-
3Ba C HEMATEepPHATHUTE W3pPa3HU CPEICTBA.
Tyk momamat oOWuYauTe, NMECHHUTE, TAHIUTE,
putyanure, Qonkiopa u T.H. KynrypHute
[IEHHOCTH Ca OHE3W MaTepUAIHU U HEMaTepH-
aJlHM CBUJETEJICTBA HA KyNATypara, WUMalld
BHMCOKA KYJITYpHa CTOMHOCT.

KynTypHuTe HEHHOCTH CE€ KaTeropu-
3MpaT Cropes 3HAY€HUETO CH 3a CBETOBHATA,
HallMOHAJHATa ¥ MecTHaTa Kyinrypa. O0mor-
pHETHUTE KaTeTOPHH CHOTBETHO Ca — CBETOB-
HO, HaIIMOHAJIHO M MECTHO 3HaucHue. Ha Oa-
3ara Ha TE€3W KaTeropuu OOMKHOBEHO Ce Hasla-
ra U 3allMTeH (FIOpUIUYECKH) CTaTyT Ha ILH-
POKOTO pa30mpaHe 3a TOHSATHETO KYJITYpHa
[IEHHOCT. 3aTOBa B NpaKTHKAaTa YecTO Ce H3-
noy3Ba camo mnocieaHoto. IloHsikora obGaue
Ce M3I0JI3BAT U MOHITHATA UCTOPUYECKA IICH-
HOCT, KYJITYpHO-UCTOpPHYECKA LEHHOCT U
KYJITYpHO-UCTOPUYECKO HACJIENCTBO. B Te3n
cllydaw C€ WMa TIPEJIBH] TACHOTO pa3dupanHe
Ha TIOHSATHETO KYITYpa.

[loHATHETO KYATYpHO HACIEICTBO €
ChCTAaBHO Ha MOHATHETO KynaTypa. Haii-o0ro
IpeJcTaBeHa KyNTypaTa BKIIOYBA KYJITYPHO-
TO HACJIEJICTBO M ChbBPEMEHHATa KyJTypa.

OcHOBHA 4acT:

LKYJTYPHOTO HACJEJICTBO B PE-
IMYBJIUKA BBJITAPUS (MCTOPHUYECKH
AHAJIN3)

B nactosimero mo3utuBHUS 00pa3 Ha
Bbearapus mo cBera ce oTkposiBa Oiaromape-
HH€ HAa YHUKAJIHOTO pa3HooOpa3ue OT Kyi-
TYpPHO HACIJIEJCTBO W OOTaTH MPHUPOHU Jajie-
HOCTH.

Hamara xynrypa, 4nero LE€HHO IOC-
TOSTHHE Ca KYJATYPHO-HCTOPHYECKUTE IIEHHOC-
TH, C€ OTJINYaBa OT Te3W Ha ChCEIHUTE HApO-
I C pex XapaktepHu ocobOeHoctu. BaxHu
HEWHH OTJIMKUA ca O0raToTo ¥ pazHOOOpa3zHO
KYJITYpPHO HACJIEJICTBO U JIBJIOOKHTE KYITYp-
HU CIJI0OEBE BBPXY KOWTO m3pacTBa. [lopamm
0COOEHOTO CH TeorpadCKo MOJOKEHHE Hallla-
Ta 3eMs OT JBJIOOKA JPEBHOCT € KPHCTOBHUIIE
3a MHOTO HapoIy. BbpXy Hes Bb3HUKBAT €1I-
HU OT Hall-cTapuTe KyJATypHu B EBpoma u cBe-
Ta. bm3ocTTa CchC 3eMH, B KOUTO € pa3BUBAT
CTapW KyJATypH, TpEBphIIAa HallaTa B apeHa
Ha BIUSHHETO WM. Harmara 3ems craBa MocCT
Mexny M3roka m 3amanma, B3N MEXAY JBa
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KOHTHMHEHTa ¥ TPU MOpETa, a HalaTa KyaTypa
— MOCPEIHULA MEXIY KYJATypUTe Ha JAPEBHU
U BHCOKOPAa3BUTH Hapoju. Bcuuko ToBa mpe-
JOTIpeiesisl TOJIIMOTO 3HaU€HUE Ha KYJITYpPHO-
TO HM HaclleZICTBO HE caMoO 3a poJjHaTra, HO U
3a eBpoIeiickaTa U CBETOBHA KYJITYpa.

[IbpBOOTKpHBaTENIM Ha OOraTroTO HU
KYJITYpHO HAacleACTBO ca IPEeKOCSIBaIIUTe
CTpaHaTa 4y)XJEHUU — y4EHH U I'bTelecTBe-
muiy. [Ipe3 XIXB. MHTEepechT Ha eBpomeiic-
KUST CBST KbM bbiirapus ce moBuilaBa u yr-
BbpkJaBa. Hauano Ha ceprno3HoTO M3cienBa-
HEe Ha OBJrapcKuTe CTapUHU MOCTaBs yHrapc-
KUST IIBTEIIECTBEHUK — reorpad, eTHorpad u
xynoxHuk @enunkc Kannn. /[lenoro my e
npoabkeHo ot yexute Koncrantun HMpeuek
n Kapen [lxoprun. Mpeuek pasriexna cra-
PUHUTE IPEIUMHO KaTo UCTOpHK, a Lllkopmui
M pa3KpuBa KaTo apxeoJior. 3aciyruTe Ha
MOCJIEAHUTE TPUMA Ca TOJEMU,TEXHUTE H3C-
JIe/IBaHMs ca eTal B Pa3BUTHUETO HA HCTOPU-
YECKUTE HU HayKH.

Cnen OcBOOOXJIEHHETO B HAYaJlOTO
Ha 20 BeK ce akTMBUpAT HAUIUTE HU3CIIEI0BA-
Tenu (yueHU U OOLIECTBEHUIIN ), TOCBETUIIH C€
Ha MCTOpUYECKaTa HayKa U KYJITYpHO Hac-
neacteo. Ilnox Ha Tpyaa um ca 3akoHBT 3a
U3IMpBaHE HAa CTapMHU U 3a CIIOMaraHe Ha
HayYHU ¥ KHUKOBHHM IMPEANPUATHUS, 3aKOH 3a
crapunute, Hapenba- 3akoH 3a 3ama3BaHe Ha
CTapUHHUTE MOCTPONKU B HAacEJIEHUTE MecTa
u npyru aktoBe. C TAX € BbBEJEHA PaBHOIIOC-
TaBEHOCT Ha COOCTBEHOCTTa BbpPXY CTApUHU-
T€, perjaMeHTHpaHu ca Beue Ch3JaJCHUTE
apXEO0JIOKKH JIpYXKEeCTBa M KHM)KOBHU Ipe.I-
pusitus. [locraBeHu ca U1 OCHOBUTE Ha Hayuy-
HaTa JeWHOCT B 00JIacTTa Ha CTapUHUTE U ca
OCHOBAHU II'bPBUTE MY3€U. YCHIJIEHO 3aroyBa
¢dopmupaneTro Ha cOupku. XapakTepHH 3a
TO3HU MEPHUOJI Ca CUJIHUAT OOILIECTBEH UHTEPEC
1 OOIIECTBEHOTO y4acTHE M BCEOTHAaNHHOCTTa
Ha HaluTe yueHu. Mepkure ce okas3BaT edu-
KaCHU U CTUXUUHOTO DYILEHE HA CTapUHUTE
3aTHXBA.

Cnen 09.09.1944r. 3anouBa XECTOKO
npecieaBaHe Ha BparoBeTe Ha Hapoa. Kbpsa-
BUSIT BBPTOIl NOTJTbLIA MHOTO y4€HH, OOIiec-
TBEHMLIM U nojutuiu. llpurexaBaHure ot
TAX KYJITYPHH LIEHHOCTHU C€ U33€MBAT B I0JI3a
Ha HoBara BiacT. [Ipe3 cienBanure roauHu
rocyieHaTa € 3aera B ykpenBaHeTo cH. Cbe
3aKoH 3a OTMEHSHE Ha BCUYKHU CTapy 3aKOHU
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ca OTMEHEHM M Te3u 3a crapunure. Crensa
HallMOHANIM3aLUATa. Y CUJIEHO NpoAbbKaBa U
EKCIIPONIPUUPAHETO HA KYJATYPHU II€HHOCTH.
B Ta3u oOcTaHoBKa rojsimMa poJisi 3a ona3BaHe
Ha KyJATYpHOTO HU HAclIeZICTBO MUMaT HalllUTe
uscnenoBarenu. Te ce crapasdr Ja MOCTaBAT
rpy00OTO CKJIaJupaHe HAa LIEHHOCTHTE Ha Ha-
YYHU OCHOBH.

IIpe3 1952 r. ca o6HapoaBanu [locta-
HoBiieHne No 1608 na MC 0THOCHO MepKHUTE,
KOUTO TpsiOBa J1a ce B3eMar 3a 3alla3BaHe Ia-
METHUIIUTE HA KyJITypaTa U pPa3BUTHUETO Ha
My3eiiHoTO neno B crtpaHata[l] u MucTpyk-
1us 3a MNPWIOKEHUETO MY[2], HO Te€ KaKkTo u
nocnensanure v [locranosnenue No 165 Ha
MC 3a ona3BaHe NMaMeTHUIIUTE Ha KyJATypaTa
U pa3BUTHETO Ha My3eHHOTO J1eno y Hac[3]
[IpaBUIHUKBT 3a MPHIOKEHUETO MY, 3aKOH
3a MaMETHULUTE Ha KYITypara U MY3EHUTe
(BIIKM)[4] u apyru HOpMaTUBHU aKTOBE ca
101 Ha HoBarta uzaeosorus. Ilociaennara no-
BEJISIBA KYJATYPHO-UCTOPUYECKU LIEHHOCTH Ja
ObJaT HALlMOHAIM3UPAHU, @ UCTOPUSITA KOHT-
posinpana. IIpueture akToBe ca M3LAIO MOJ-
YUHEHW Ha LEJIUTE U MHTEPECUTE Ha YIpaB-
nsBauuTe. Hikon oT mocieqHuTe, KaTto 3ak-
JIeTH LEHUTENU, MOJArOTBIAT HOPMHTE Ja ca
moctaTbyHo MEIIABH. IlokaszareqHo e, de
OCHOBHOTO IIPaBHO IIOHSTHE IaMETHUK Ha
KyJITypara He € TOUHO (OPMYJIMPAHO U OCTa-
BAa TaKOBa B NIPOJBJDKEHHE Ha moBede OT 35
roguHu. llpunoxkeHueTro Ha Ta3u IpaBHA
»MBTHIKA” € H3LI0 B PBILIETC HA BIacTHMa-
mute. [IpakTukara um € HeeTHO3HAYHA. ..

[Ipy Taka HaMOXEHUTE ABOMHM CTaH-
JapTU IPaBOMMAIIUTE TPyHaT YHUKAJIHU KO-
JIEKIMU, @ OCTaHAJIUTE ca MPUHYACHU Ja ce
MIPOCTAT JOPH ChC CEMEHHUTE PENUKBU (KOU-
TO TpsiOBa Ja HANBJIHAT MY3€iTe) WK Ja ru
YKpUST U ThHAT B cTpax. Cnenciyxoute us-
L0 KOHTPOJMPAT HAJIOKEHHUS MOHOIIOJL.
Han 90 % oT uupkynupanure 1eHHOCTH ca B
cpeauTe Ha HOMEHKIaTypara. Taka Heduu
XpaHWINILA C€ MIBJIHAT ChC ChIbpPXKAHUE, a B
[JIaBUTE HAa XOpaTa Ce HaJuBaT Mpa3HU MOHS-
THUS.

[Ipe3 te3u rongunu mMy3enHuTe POHI0-
Be ca nperbnkanu ¢ Hag 5000000 exuHMIM.
Ot6enszBame (poHIOBETE, 3aIIOTO EKCIO3H-
LMUTE YECTO Ca 3a€TU C TEMAaTUYHH U3JI0KOU
— BbKII, JumurpoB, Komunrepna n 1.H. Ha
MIpaKTUKa COOCTBEHULIUTE Ca JIMUICHH HU HE
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caMO OT O€3LIEHHUTE CH PEeNHUKBH, HO U OT
BB3MOKHOCTTA Ja TW BHUIAT HM3I0XKeHu. He-
HY)XHOTO Ha HJCOJIOTHITa C€ YHHUIIOXKAaBa.
KynTypHO HM HACIeICTBO € BIIpETHATa B Kep-
BaHAa Ha COIMAIM3Ma W TOAKApaHO OT MapTH-
ATa KbM CBETJIOTO ObAEIIE.

Bbopexkn BCMYKO TOBa HE MOXKEM Ja
IpeHeOpEeTHEM YCIeXUTEe Ha HAIIUTE YYEHHU
OTHOCHO W3JIMPBAHETO, OIa3BAHETO W TIOIY-
JSPU3UPAHETO Ha KYATYPHOTO HU HACIENCT-
BO. 3a ChXXaJICHWEe U TAXHATa pabora Oe moj-
YMHSBaHA HA TAPTHUHHUTE IMOBEIH, MOHIKOTA
HaJlaraly WM HAacOKH, MPOTHBOpEYAIlX Ha
OCHOBHHTE Hay4yHH NpuHIUIHU. ToBa mpemnor-
penenu KaMIaHWWHOCTTAa W OTPaHUYEHOCTTA
Ha U3CJe/IBAaHUATAa UM U O€ Ipeyka 3a pa3BU-
THETO Ha HUCTOPUYECKHTE HayKu. Bbnpekn
HAJIO)KEHATa MM HJICOJIOTHYECKa paMKa II0C-
JeaHuTe OeNexaT cepruo3eH Hampeabk. Pado-
TH Ce MHOTOIIOCOYHO M TIOCTETIIEHHO ce 3a-
IBJIBA MO3aifKaTa OT HEM3BECTHOCTH 32 MH-
HAJIOTO Ha XOpaTa, OOMTaBaJIM HAIIUTE 3EMH.
B cnencrBue Ha mamabHaTta JEMHOCT € M3T-
pageHa wmupoka My3eHHa Mpexa. MHoro
cOupku ca o)OpMEHH KbM UYUTAIHINA U YIH-
muma. Ch3ganeHu ca HallMOHAIHU KYJITYpHU
uHctutytd (Hanmumonanuna Xynoxecrsena ['a-
nepus / HXI', HaunonanHa ranepust 3a 4yx-
nectpanHo u3kyctso/ HI'UMH, Hanwmonanen
uHCTUTYT Ha My3zeute / HUM u np.). 3a 1300
TOJUITHUHATA OT OCHOBAaBaHETO Ha bbirapc-
KaTa JbpKaBa € pa3rbpHaTa HEBIXKJaHA JICH-
HOCT. 3a mepuoj OT HSKOJIKO TOJWHU € Hall-
pPaBeHO MHOTO 32 W3MPBAHETO, OMA3BAHETO U
MOTYJISIPU3UPAHETO Ha KYITYPHOTO HaCIEIC-
TBO Ha bwirapus. Bpemeto Ha couunanusma oe
0ens3aHo OT JbpKaBHUS MOHOIIOJ B cepaTa
Ha KYJITYPHOTO HU HacJIeJCTBO. B xoMImiexc ¢
MPOTOBSIBaHATa KOMYHHCTHYECKa UJIC0JIO-
T'Hsl, TOW HAaHEeCe CHITHU MOpPaXCHUsI Ha HaIH-
OHAJTHOTO Ch3HaHWE. XOopaTa MOCTETNIEHHO Cce
OTUY)KIM OT KYATYPHOTO HACIIEZICTBO H 3a-
KbPHS HallMOHAJIHATa UM WAeHTHYHOCT. [loc-
nenHaTta Oe CHIITHO M3MECTE€HA OT MHTEPHAIH-
oHanmHata wupnes. lIpe3 mepmoma 1944-1990
TOJIMHA CIIPSIMO KYJITYPHOTO HH HACJIEICTBO
ce mpuiaraxa M30MpaTeTHOCT, MaHUITYJIAUH
u panmudpukauuu. ToBa Oe MPSIKO CleICTBUE
OT ujeoyorusiTa Ha ynpasisBamurte. OCHO-
BEH aKIIEHT O€ MOCTaBEeH Ha HACJIEICTBOTO Ha
bovarapckara appxasa (681-1396) u rogunu-
Te Ha pobcTBO. HaciencrBoto Ha npeBHaTa
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HU UCTOpHs O¢ Ha IM0-3a/IeH IUIaH, a TOBAa OT
HOBOTO BpeMe (1878-1944) 6e moanoxeHo Ha
pasrpabBaHe, YHUIIOKeHHE W (Dammubuim-
paHe, a OLEUIOTO — MpeIaJeHo Ha 3a0paBa-
Ta.

Crnen xpas Ha 1989r. cme cBuaerenu
Ha MPexoJia OT TOTAJTUTAPU3bM KbM JeMOKpa-
Ul U OT TUIAHOBA KBbM Ia3apHa MKOHOMHMKA.
Ome B mepBuTe aHM HapomHoTo chOpaHue
IpHe peanlia HEOTIOKHU TPOMEHH B 3aKOHO-
narenctBoTo. IlocnenBaxa HoBa KoHcTHTY-
1S, HOBH 3aKOHU W TIO/I3aKOHOBH aKTOBE, U
penuiia MpoMEeHH B HacJeJeHaTa HOpMaTHBHA
0aza. HemoTHsTa OTIPUIIH BBJIHA OT MOCETa-
TEJCTBA BBPXY KYITYpHO-UCTOPHUYECKHUTE
[IEHHOCTH. SIBIEHHETO0 0COOEHO ce pa3pacHa
cien 1991r. u obxBana nsnara crpana. Crtu-
XAWHUTE Ha0e3W IMOCTENEHHO CTaHaxa opra-
HU3HMpaHU U LeneHacoyeHu. OOeKT Ha moce-
raTtejcTBara craHaxa MOTHIIUTE U HEKPOIIO-
mute. Hapen ¢ BCHYKO TOBa cTaHaxMe CBHJIE-
TeNW Ha MamabHU 10 pa3MepUTe CH, HO
CTIIOPHH TI0 KAa4eCTBO PA3KOIKH, MPEANPHETH
OT apX€O0JIO3UTE B CTPAHATA.

[Ipe3 1995r. Gsixa mpenyokeHu Mpo-
Menu B 3IIKM. IlpoekTsT 3a TOBa O€ moasuo-
KEH Ha o0IIecTBeHO oOchxkaaHe. B pa3pasu-
JHsL ce CIop ce OTKpouxa nBe crpanu. Kon-
CepBAaTHMBHO HACTPOCHHTE IIEJIsXa 3ara3BaHe-
TO Ha CTapUTE TMOPSIAKH W CHIIECTBYBAIIUS
IbpikaBeH MOHOTION. Te oTcTosiBaxa TOBa MO
OJaroBUIHUS TPEIJIOT, Y€ CaMo Taka MOXeE Jia
Ce CBXpaHU KYITYpPHO-HCTOPHUYECKOTO HHU
HacneactBo.Hagnens 3apaBus pazym. C npu-
eTHTe TPOMEHU pedopMaToOpuTe OPHUEHTHPA-
Xa 3aKOHOJIATEJICTBOTO HH KbM TOBa Ha pas-
BUTHUTE cTpaHu. EnBa cera ciepn nmoseve oT 35
roJuHu Oe TOYHO (POPMYIHPAHO MOHSATHETO
IaMeTHUK Ha KyiTypara, 0e JajneHa cBoboja
Ha KOJICKIIMOHEPUTE M TIPEMAXHAT JbP)KaBHUS
MOHONIOJI OT My3eWHoTO aeno. [lazapsT Ha
KYJITYPHO-UCTOPHYECKH IIEHHOCTH IMOCTEIEH-
HO 3aloyBa Jla u3jm3a Ha cBeTyio. Hapoumnmre
ce B HAYAJIOTO aHTHKBapUATH Opensxa, HO
oleyenuTe MpUIoOMXa EBPOIEHCKH BUIL
[TocnenBa m WHPBHS ayKIMOH. 3a ChKAJICHHUE
TO3W TPOLEC TPOTHUYAa OABHO, BB3IPENATCT-
BaH OT KOHCEPBATOPUTE B HAyYHHTE, KYITYp-
HUTE ¥ NoJuTHYeckuTe cpeau. [Ipeuka 3a mo-
HATATBITHOTO Pa3BUTHE € JIUIcaTa Ha pedop-
Ma ¥ ocTapsuiata HopMatuBHa 6aza. HoB omut
3a poMsHA Ha HOpMaTHBHATa 0aza Oe mpen-
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npuet npe3 1999 r., Ho NoAroTBEHUs MPOEKT
Ha 3aKOH 3a My3€UTe HE MO)Ka J]a MUHE Ipe3
napJiaMeHTa.

Jluricatra Ha pedopma W anexkBaTHa
npaBHa ypenba B Ta3u cepa y HAC ca IpUUHr-
HUTE 3a HaTpynajauTe ce npoliaemMu mpe3 ro-
OUHUTE Ha npexona. Hacrwpnuiure chbuiect-
BEHU M3MEHEHUsl B COOCTBEHOCTTa U OOIIeCT-
BEHHUTE OTHOILIEHHUS HajararT HoBa pOJs Ha
nbpxkaBaTa B Tazu cdepa. OT IbpKaBeH MO-
HONOJ B JIEMHOCTUTE MO WU3AUPBAHETO, ONa3-
BaHETO, MOMMYJSPU3UPAHETO U Pa3MpOCTpaHe-
HUETO Ha KYJITYpHO-HUCTOPUUYECKUTE LEHHOC-
T TpsiOBa Jja ce MpEeMHHE KbM PaBHOIOCTa-
BEHOCT Ha pa3JIMYHUTE BUJIOBE COOCTBEHOCT U
MHULMATUBU U B Ta3u obmnact. Bpeme e nbp-
’KaBaTa Jla IoeMe CBOsITa peryiupaiia pojis u
Jla OCUTYPHU ChXpaHSIBAHETO HA KOHCTUTYIH-
OHHMTE NpaBa Ha TPakJaHUTE U OXpaHaTa Ha
00111eCTBEHHST HHTEPEC.

B neiicrBainusg 3aKoH 3a HaMETHULIATE
Ha KyaTypaTta u My3eute oT 1969r. He ca Ha-
MEPUJIM MSCTO OCHOBHH KOHCTHUTYIIMOHHU
IIOCTAHOBKM KaTO HEIPUKOCHOBEHOCTTAa Ha
yacTHaTa COOCTBEHOCT M PaBHOINOCTaBEHOCT-
Ta Ha pa3IMYHUTE BUJOBE COOCTBEHOCT U
MHULMATUBUTE 10 U3IMPBAHETO, OMAa3BaHETO,
MOMYJISIPU3UPAHETO U Pa3pPOCTPAHEHUETO Ha
KYJITYpPHO-UCTOPUYECKH LIEHHOCTH. Bbnpeku
M3MEHEHHTA W JONBIHCHUATA JIEHCTBAIIHST
3aKOH € HEChbBMECTUM C IIpOMEHEeHaTa o01iec-
TBeHa cpena. Tol He ChAbpkKAa MEXaHU3MH U
CbBPEMEHHUM HOPMH 3a Olla3BaHe Ha IaMeT-
HULUTE Ha KyJITypaTa, YyCJIOBUS U CTUMYJIHU 32
aKTHUBU3MpPAaHE HA YacTHATa WHHUIIMATHBA U B
Ta3u 00JIacT, KAKTO ¥ MPUHLUIIUTE 32 OCUTY-
psBaHE Ha XapMOHM3aIUsl C EBPOIEHCKOTO
3aKOHOJATEJICTBO.

[Ipe3 rogunute cnex 1990 cme cBuze-
TENM Ha BCE TM0-3ahJI00YaBAIIH Ce TPoOIeMu
[0 OTHOILIEHHE Ha OIAa3BaHETO U MOMYJISpH-
3UpaHeTO Ha KyJATYpHOTO Haciencto. [lmon
Ha HOBUTE PEAJHOCTU Ca HETaTUBHUTE SIBJIE-
HUS 10 OTHOLIEHHE HA TAXHOTO Pa3mpocTpa-
HeHue (He3akoHHa Thprosus). Hapen c tosa
ob6aue, IIEHHOCTHTE COOCTBEHOCT Ha JbpiKa-
BaTa Taka M He Mokaxa Jla 0bJaT aJeKBaTHO
omaseHH U nomynspuzupanu. CBugeTenu cme
KaKTO Ha pyliamy ce HEeIBUKHMH IaMETHH-
1[4, TaKa U Ha BCEBB3MOXKHHU 3JIOYNOTPEOU C
JIBUKUMHTE TaKMBa — COOTBEHOCT Ha JbpiKa-
Bara. My3eiliHaTa Mpexa € B Kpu3a, a IeHHOC-
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THTE BCE TIOBEUE CE CBHBAT ChC CBUBAIIUS CE
IbpKaBeH O pKeT B Tasu cdepa. Makap u
Ja uMa M3KJIIIOYCHHUA, THUIUMATHUBHUTE CIICTIU-
AMCTH Ca OTpaHWYEHH OT cTapara HOpMa-
THBHA 0a3a U TBBPJOTO AIMUHHUCTPUPAHE OT
CTpaHa Ha JbprKaBaTa.

SIBHO e, e B OCHOBAaTa Ha MPOOIEMHTE
B c(epara Ha KyJITypHOTO HACJEICTBO CTOH
JuIcaTa Ha peopMa U aJieKBaTHa HOPMaTHB-
Ha 0a3a, KOSITO Ja OTTOBapsl HA ChbBPEMEHHUTE
PEAUTHOCTH W Jia € CUHXPOHHM3HWpaHa C BHT-

PELIHOTO U MEXYHApOJAHOTO IPaBo.
I ONIA3BAHE U YCTOMYMUBO PA3BU-
THUE HA KYJTYPHOTO HACJIEACTBO

PazpaboTBaneTo Ha ISIOCTHA CTpaTe-
TUsl 32 OTAa3BaHE M YCTOWYHMBO pa3BUTHE Ha
KYJITYpPHOTO HaciencTBo B PenyOnuka boira-
pUsl € CI0KeH W MHOTOIIOCOYEH TIPOIIEC.
HyxHu ca MHTepAMCIUIUTMHAPHY TIO3HAHUS B
MHOTO 00JIaCTH U 3a/IbJIOOYEHO MO3HABaHE Ha
CHBPEMEHHHUTE HHTETPAIIMOHHU TIPOIIECH.

OCHOBHU HAacOKH 3a Ola3BaHE W YC-
TOMYMBO pa3BUTHE HA KYITYPHOTO HACIENCT-
BO B PenyOmmka bearapust TpsiOBa nma ca wmc-
TOpUYECKH OOOCHOBAaHM U CHOOPA3EHU CbC
CBHBPEMEHHHTE PEATHOCTH, C OTJE] ChXpaHs-
BaHE Ha HallaTa HAaIMOHAIIHA M KYJITypHA
UIACHTUYHOCT B JIHEIIHHUS WHTETPUPAH U BCE
o riobaneH cBAT. ChIIo Taka TpsAOBa aa ce
aHaIM3upa JOCETAllHOTO pa3BUTHE Y HAC,
CBETOBHUS ONTUT U ChBPEMEHHUTE TCHCHIINN
B Ta3u cdepa. OcodeHo BHUMaHUE Ou TpsiO-
BaJIO J]a C€ OTAETH Ha JHEITHOTO ChCTOSHUE U
MOPOJIMIIATE TO TPUYNHH.

B HOpMOTBOpUECKH IIaH, OT 0COOCHA
BAYKHOCT 3a IpaBHaTa ypeabda B obsacTra Ha
KYJITYPHOTO HACJEICTBO C€ SBSIBAT OT/ACITHU
JNOKYMEHTUTE (AOKJIaIH, IPEnopbKU U Ap. )
Ha CwBera Ha EBpomna u EBponelickust Cbio3,
kakTo u KoHCTUTYyHHATa, MEXITYHApPOTHHUTE
akToBe mo kouto PenyOnuka bbarapus e
CTpaHa M HAIIeTO BHTPEIIHO 3aKOHOJATEJICT-
BO.

B ocHoBara Ha (¢yHIamMeHTaTHUTE
npoOieMu B cepaTa Ha KyITYpHOTO HacCiell-
CTBO CcTOM Jjurcara Ha pedopma. B xoma Ha
npotuyamiara pedopma B octaHaiute chepu
u pedopmupaiiure ce oOIIECTBEHU OTHOIIIE-
HUS, TIOCJICTHATE Ca BBB BCE TO-PS3KO MPOTH-
BOpEUYHE CBHC CHXPAHWIOTO C€ CTaTyKBO B
KYJITYPHOTO HacleAcTBO ((haKkTUYecKus Ibp-
’KaBeH MOHOTIOJ OT BPEMETO Ha COLUAIN3MA).

Volume 2/2017 * Top VIl Homep 2/2017

HyxHo e ma ce oTruere peasHOCTTa U
7la ce yperyimpar OCHOBHHTE MOMEHTH CBBp-
3aHU C OIAa3BaHETO W Pa3BUTHETO, TII0OATHO-
TO W HAIlMOHAIHOTO, OOIIECTBEHOTO W YaCT-
HOTO.

3a cpKaJleHUE y Hac BCE OIIE HE € Ha-
IIBJIHO OCH3HATO, Y€ JEMOKpAIHATa O3HAYaBa
KOMIUIEKC OT TpaBa M OTTOBOPHOCTH. ToBa e
CBUYETaHO C Tapajiokca — ChCPeI0TOYaBaHE Ha
MHOTO BJIACT OT CTpaHa Ha Jbp)KaBara W Ma-
paJiesieH BJIacTOBH BaKyyM B MHOTO OOJIaCTH.
OCHOBHUTE MOMEHTH Ha KOHCOJUJAIUATA Ha
JIEMOKpAaIHMATa y HAC Ce CBEXKAAT 70 CTAOMIH-
3MpaHe KaKTO Ha JEMOKPAaTUYHUTE WHCTHUTY-
IIUY, TaKa U Ha JbPKaBHUTE, HKOHOMHYECKH-
T€ W COIMAIHUTE CTPYKTYPH, OT KOWTO Haii-
CHJTHO 3aBUCH CTaOMIIHOCTTA Ha JIEMOKpAIIHsI-
Ta.

3a mHenrHaTa JACUCTBUTEIIHOCT Y HAC €
XapakTepHa JIHMIIcaTa Ha KOMILJIEKCA: CpeaHa
KJlaca-rpakJJjaHcko oouiectBo. ToBa e 00sc-
HHUMO, ThH KaTO MMEHHO CpeJHATa KJjlaca € B
OCHOBaTa Ha TPaXJAHCKUTE CTPYKTYypH Ha
oOmiecTBeHn Havana. Pa3BHBaHETO Ha Tpax-
JTAHCKU CTPYKTypu 0€3 cpeaHaTa Kiaca €
TpyAHO U O6aBHO. JlumncBar kakTo (UHAHCOBU-
Te BB3MOKHOCTH Ha Cpe/HaTa Kjaca, Taka |
XapakTepHaTa W cB0Ooaa Ha MucieHe. ToBa
ce sIBsIBA U €IMH OT OCHOBHHUTE MPOOJIEeMH Ha
MpexoJia ¥ B YaCTHOCT Ha TO3U B KYJITYPHOTO
HACJIEJICTBO Yy Hac.

[IpencraBeHuTe TYK OCHOBHH HACOKH
TpsiOBa Jja ce MOpa3BUAT W MOCTABAT B OCHO-
Bata Ha exHa Crparermyecka Imporpama 3a
OTIa3BaHE W YCTOMYMBO pa3BUTHE HA KYITYp-
HOTO HacneAcTBO B PemyOnmka boviarapus.
[TocnennaTa me 00XBaHE OCHOBHHUTE MPOIIECH
Ha pedopmara U MPECTPYKTYPUPAHETO B Ta3U
cdepa.

Hopmanuo e obmara crparerus na He
MOXK€ B JeTailiim na oOXBaHe W pasriena
BCHYKH TPOOJIEMH B pa3jIMYHHUTE HaIpaBlie-
Hus. ToBa W3MCKBa pa3pabOTBAaHETO HA OT-
JETTHU CTPATErHH 33 Pa3BUTHETO HA MY3EHTE,
KYJITYpPHHS TYPU3BM, KYJITYpeH OOMEH U HOBU
TexHoJioruu. bazupanu Ha obmiara crparerus,
Te3W CHENHaIM3UpPAaHN CTPATErHu IIe J0pa3-
BUAT OYEPTAHUTE NPUOPUTETH B CIHH JIe-
TAMJIHU TPOTPaMH 32 CHOTBETHHUTE HAIpaBIie-
HUSL.

Jlobpe Ou Omno ma ce pa3paboOTAT u
pPETHOHAHH TIPOTPAMHM 33 OTa3BaHE M YCTOM-
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YMBO pA3BUTHE Ha KYJATYPHOTO HACIEICTBO.
Oco0eHo Ba)KHO € TOBa 3a peruoHUTE ¢ Oora-
TO KyITypHO HacienctBo. Ilpsko ywactue Ha
MECTHHTE BIIACTH € TapaHIHs 3a aJIeKBaTHOTO
OTHOIIIEHWE OT CTpPaHa Ha OOIIECTBEHOCTTa
(Ha MECTHO HHUBO), KOETO € 0COOEHO BaXKHO 3a
Opaenioro pasButHe. CrTparermd OT Haii-
HHUCKO HHMBO CJIe[[Ba J1a ObJaT pa3pabOTeHU U
3a O6HII/IHI/ITC HAaCUTCHU C IIaMCTHUIHN HaA KYJI-
Typara. Taka MECTHOTO HaceJeHHe e Obie
IMPAKO aHTAXXKUPAHO B OIIa3BAHCTO W Pa3BUTHU-
€TO Ha KYJITYPHOTO HACJIEICTBO, 3 B HEMAIIKO
Cllyyan II€ C€ pellaT COUWAIHU W JPYru
poOIeMH.

Boenpekn mnporuvamara pedopma B
KyJTypaTa, OKOHYATEIHUAT MOJEN BCE OIle
He ¢ HamepeH. [locnenHusaT e mion Ha Hec-
KOHYaCMH MOHUCKYCHUH U )Ie6aTI/I. Taka wumm
WHaue, MOpaJx JINIcaTa Ha CPEICTBa, AbpiKa-
BaTa BCE IOBEYE ce OTTersl OT (puHaHCHpa-
HeTO B Ta3u cdepa. ToBa obaue, HE € CHIPO-
BOJICHO CHC CHHXPOHHO OTTETJISIHE OT YIpaB-
JICHUETO ¥ C€ OKa3Ba, 4e KyJITypaTa y Hac Bce
ole € IbpXKaBHO aJIMUHHCTpHpaHa. B Tasm
00CTaHOBKa € OIlle MO-TPYAHO Ja Ce TOBOPHU
3a pepopma B cdepara Ha KYyJATYpPHOTO Hac-
JencTBO. AKO obade HE ce MpearnpueMe pe-
¢dopma B Ta3u cdepa mie OPOABIDKH KaKTO
paspacTBamoTo ce pasrpabBaHe (HE3aKOHHU-
T€ Pa3KONKH U ThProBUs) Ha KYJITYpHHU II€H-
HOCTH, TaKa U PYHICHCTO HAa AbPXKAaBHUTC I1a-
METHUIM Ha KyJITypara.

B xoHTekcTa Ha HUMIICPAaTUBUTEC Ha PE-
dbopmMaTa NMPUHIUNHTE HA HAIUOHAIHATA
NoJIMTHKA B cepara HA KYJTYPHOTO Hac-
JIEJICTBO /1a ca:

JleMokpaTu3anusi Ha TOJMTHKATa B cdepara
Ha KYyJATYPHOTO HACIIEZICTBO M YydJacTHe Ha
CTPYKTYpPHUTE Ha TPAXKIAHCKOTO OOIIECTBO;
JleMoHOTIONM3aIMs HA AEWHOCTUTE B cepara
Ha KYJATYPHOTO HACIIEJICTBO M PAaBHOIIOCTaBE-
HOCT Ha YHaCTHUIIUTC,

OO1IOIOCTHITHOCT Ha KYJITYPHOTO HACIEICT-
BO M HachbpyaBaHE HaA IONMYIAPU3UPAHETO MY
y Hac U B 4y)XOHHa;

YcbBbplUIEHCTBAaHE Ha HMHGOPMALMOHHUTE
CUCTCMHU MU TAXHOTO HHTCIpUpPaHC B CBPO-
nenckuTe MHPOPMAIMOHHU MpEXHU 3a Hac-
JIeNICTBO;

HacppuaBane Ha y4actueTo Ha 10OPOBOJHU-
TC HCHOPABUTCIICTBCHHU OpraHu3alvui B I[eI\/'I-
HOCTUTE II0 OIla3BaHe, IOMyJspU3NpaHe U
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pasnpocTpaHeHne Ha KyJITYpHOTO HAcIeICT-
BO, B JyXa Ha jekinapanusta Ha ChBeTa Ha
EBpomna ot [IOPTOTOX 2001.

OCHOBHH 1eJH O4YepTaBallM OCHOBHHTE
HACOKHM Ha MOJUTHKATa B cdepaTa HA KyJI-
TYPHOTO HacJIeACTBO O TpsAOBAaJIO 1a ca:
Omna3BaHe W YCTOHYMBO pa3BUTHE Ha KYITYyp-
HOTO HACJEJICTBO;

WuTerpupane Ha KyATYpHOTO HACIEICTBO B
HaI[MOHAJIHATA CTpPATeTusl 32 YCTOWMYUBO pas-
BUTHE;

VYTBBpKIaBaHEe Ha KYITYPHOTO HACJIEICTBO
KaTo OCHOBA Ha HAIlMOHAJHATA HU HJCHTHY-
HOCT W KYyJITHBHpAHE Ha BB3IPHEMAaHETO MY
KaTO HaIMOHAJICH KaIuTa,

Oxpana Ha 0OIIECTBEHUSI UHTEPEC OT CTpaHa
Ha JIbpXKaBaTa W OanaHca Ha MHTEPECHTE Ha
CTpaHH;

PazButne Ha TrpaxmaHCKOTO OOIIECTBO U
BBBEXK/IaHE Ha OOIIECTBEHOTO HAJallo, KaTo
rapaHiys 3a OXpaHaTa Ha OOIIECTBEHHS WH-
Tepec.

BpBekmane Ha pa3HOMOCTAaBEHOCT Ha pas-
JUYHUTE BHUJOBE COOCTBEHOCT (IbprKaBHA,
OOIIMHCKA W YacTHA) W Pa3IMYHUTE WHUIIHA-
TUBH, SBSIBAIIN C€ OCHOBA Ha KOHKYPEHTHOTO
Hayao;

BbBekaHe Ha CHBPEMEHHUTE W3MCKBAHUS
IpHU M3IAMpBaHE, ONa3BaHe, TOIMYJISIPU3NPAHE
M pa3MpoCTpaHsBaHE  HA  KYJITYpHO-
HUCTOPHYECKUTE IIEHHOCTH W TIAMETHUIM Ha

KyJnTypaTa;
PazBuTe Ha JEWHOCTHM C TPUOPUTET Ha
00pa3oBaTEeIIHOTO u €CTETUYECKO-

HPABCTBEHOTO BB3JICHCTBHE BBPXY OOIIECT-
BOTO
Passutne Ha
MHQPACTPYKTYpa;
CruMmynupaHe Ha BPh3KUTE Ha ChbBPEMEHHOTO
M3KYCTBO C KyJATYPHOTO HACJICJCTRO;
CtuMynupaHe Ha CIIOHCOPCTBOTO, JapHUTEIC-
TBOTO W MAPTHBROPCTBOTO (y4acTHe B ChBMEC-
THU MIPOEKTH);
[IpenoTBparsiBane  Ha  IPECTHIUICHUATA,
CBBpP3aHHU C YHUIIIO)KABAHETO Ha KYJITYPHOTO
HACJEJCTBO.

3akia04eHne: YcroiunBoTO pas-
BHTHEC Ha KYJITYpPHOTO HACJEJCTBO TpsiOBa 1a
ObJie OCH3HATO OT OOIECTBOTO KAaTO HAIUO-
HaJICH KaluTall, KOMTO cjieaBa jJa Obje B OC-
HOBaTa Ha €JlHa MoJIepHa HHIycTpus. Hamara
MHUCHS € J1a OBbJeM HENoCpeACTBeHATa BPb3Ka
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MEXIY IbpKaBHUS, OOIICCTBCHUS U YaCTHUS
CeKTOp B Ta3u cepa, a HamaTa aMOUIIKA € Aa
I O0CIMHUM 32 ITBJIHOLIIEHHOTO W3HMPBAHE,
Olla3BaHE W TOIYJSPU3HPAHE HA KYJITYPHOTO
HU HACJIEJICTBO.

Cdepara Ha KynTypaTa U B YaCTHOCT Ha KyJ-
TYPHOTO HacJeICTBO € OrnaromaTHa 3a ¢op-
MHUPAHETO, Pa3BUTHETO M KOHCOJUIAWPAHETO
Ha TPaXIAHCKOTO oOmiecTBo. Ts € HeroBaTa
ecTecTBeHa cpena. B Tasm mocoka HarmoHa-
HaTa HJes UMa OTPOMEH NOTEHIHaN. YMeIo-
TO BIUIMTaHE Ha HAIMOHAIIHATA WUJES B €BPO-
MHTErpallMOHHUTE IpoLecH OW Jajno LEeH-
HOCTTa YIopa Ha yMOPEHOTO OT Ipexoja 00-
mectBo. ChITHOCTHATA MPOMSIHA Y HAC MOXKE
Ia Joije caMo ciel KOHCOJHAAIMATa Ha
[IEHHOCTHUTE U MPEOI0ISBAHETO HA KYITYPHUS
IIOK OT mpexoaa. Taka KynITypHOTO Haciesc-
TBO MOX€ M TpsiOBa ma ObJe B OCHOBaTa Ha
BB3paKjamara ce OBJrapcka HalWOHATHA
UACHTUYHOCT. B Ta3u mocoka Kyi1TypHOTO HA
HAaCJEACTBO MOXKE W TpsOBa ja ObJe U B OC-
HOBaTa Ha €JHO HOBO HAI[MOHAIHO BB3pPaXK-
naHe. ,,BCHUKM 3aKOHOJATENHW YCWIIHS — Ha
npaBuTencTBata Ha crpanute oT EC ca m3pas
Ha CTPEMEXBT 3a HaMaJlIBaHE Ha Pa3XOHTe
0 OTa3BaHe, MOJIbPKaHE U BH3CTaHOBSIBAHE
Ha OKOJIHATa cpela W BOJAT 10 YCTOMYHBO
pazButue Ha mkoHomukara.”[10] Crparerus-
Ta 32 MEXIYHAPOJIHHU KYITYpHH OTHOIICHHUS,
npeAcraBeHa oT EBpomeiickata KOMHCHS U
BBpXOBHHA mpencraBuren Ha EC mo BBIpo-
CHTE Ha BHHIIHUTE pAaOOTH M IMOJIMTHKATA Ha
CUTYPHOCT, € HacOYeHa KbM CTUMYJIMpaHe Ha
KYJITYpHOTO ChTpyAHHYecTBO Mexny EC u
MAPTHBOPCKUTE MY CTPAHU U KbM YCTAHOBS-
BaHE Ha CBETOBEH pel, OCHOBAaH Ha MU, Bbp-
XOBEHCTBO Ha 3aKOHa, CBOOOJAa Ha M3pa3siBa-
HEe, B3aUMHO pPa30MpaTeicTBO M 3alluTa Ha
OCHOBHHTE IIECHHOCTH. [ 5]

Conclusion: Sustainable development of cul-
tural heritage must be recognized by society

Jlureparypa:
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as a national capital that should be at the heart
of a modern industry. Our mission is to be the
direct link between the state, the public and
the private sector in this sphere, and our ambi-
tion is to unite them for the full search,
preservation and promotion of our cultural
heritage.

The field of culture, and in particular of cul-
tural heritage, is beneficial for the formation,
development and consolidation of civil socie-
ty. It is its natural environment. In this direc-
tion, the national idea has enormous potential.
The smart entanglement of the national idea
in the European integration processes would
give the value to the tortured society. The
essential change in our country can only come
after the consolidation of values and the over-
coming of the cultural shock of the transition.
Thus, the cultural heritage can and should be
at the heart of the reviving Bulgarian national
identity. In this respect, our cultural heritage
can and should be at the heart of a new na-
tional revival.”’All legislative efforts of the
governments of the EU countries are an ex-
pression of the desire to reduce the costs of
preservation, maintenance and restoration of
the environment and lead to sustainable eco-
nomic development.”[10] The Strategy for
International Cultural Relations, presented by
the European Commission and the EU High
Representative for Foreign Affairs and Secu-
rity Policy, aims at stimulating cultural coop-
eration between the EU and its partner coun-
tries and establishing a world order based on
peace, supremacy Of the law, freedom of ex-
pression, mutual understanding and protection
of fundamental values.[5]

1. TMocranopienue No 1608 va MC ot 30.12.1951r OTHOCHO MepKUTE, KOUTO TPsAOBa J1a Ce B3eMaT 3a
3ara3BaHe MaMETHUIMTE Ha KyJITypaTa U pa3BUTHETO Ha My3eHHOTO JIeJI0 B CTpaHAaTa,.

2. HWHcrpykius 3a npuioxenuero [locranorienne No 1608 Ha MC 0THOCHO MEPKHTE, KOUTO TpsiOBa
Jla ce B3eMar 3a 3ama3BaHe MaMETHHUIMTE Ha KyJATypaTa M Pa3BHTHUETO HAa MY3€HHOTO Jeno B

cTpaHara ;

3. THocranosnenue No 165 ma MC 3a oma3BaHe NaMeTHUIUTE Ha KyATypara M pa3BUTHETO Ha

MY3€HHOTO J€JI0 y Hac,
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INTERACTIVE SYSTEM FOR DOCUMENTATION MANAGEMENT OF INTEGRATED
MANAGEMENT SYSTEM

NHTEPAKTUBHA CUCTEMA 3A YIIPABJIEHUE HA JOKYMEHTAIUATA HA UH-
TETPUPAHA CUCTEMA 3A YIIPABJIEHUE

JUMHUTPOB bopucnas

borislav.penev.dimitrovi@gmail.com

., Enexmpo Moumaoicno ¥Ynpasnenue” A/ - Tvpeosuwe
7700 ep. Tvpeosuwe, k6. Pazboiina

Summary: In the proposed study, after analyzing the activity of a company performing construction
and assembly activities in the energy sector, an analysis was made of the role and importance of the
Interactive Management System of the Integrated Management System (IMS) documentation system
based on International Standards ISO (International Organization for Standardization). The con-
temporary approaches to the sustainable development of the energy sector companies are consid-
ered. The positive effects of the establishment, implementation and certification of IMS aiming to
increase the technological readiness and competitiveness of the Bulgarian energy companies on the
European and world market.

Keywords: Interactive Management System, Quality Management Systems, Strategic Management,
Competitiveness, Certification, Sustainable Development, Energy Sector, Integrated Management
System (IMS).

Peszome: B npeonosicenomo uzcnedsame, cied aHaIuzupane HA OeUHOCMMA HA 0A0eHd
Gupma, uzsvpwsawa cmpoumenHo-MoHmaxichu oetinocmu 8 cekmop ‘“‘Enepeemuxa’”, e nanpasen
amanuz Ha porama u 3Hauumocmma Ha HMumepakxmuena cucmema 3a YnpaeieHue Ha
Jokymenmayusma Ha Humeepupana cucmema 3a ynpasienue (MCY), 6azupana Ha
Meoswcoynapoonume cmanoapmu 1SO (International Organization for Standardization). Paseneoanu
ca cvepemenHume nooxXoou 3a yCmoudueo pazeumue Ha upmume om enepeulinus cekmop. Hzee-
OeHU ca noaodcumennume eghekmu om u3epaicoaHemo, 8b8eHCOAHemo U CepmuduUyupanemo Ha
HUCY, yenawa yseruyasane HA MEXHONOSUYHAMA 2OMOBHOCM U KOHKYPEHMOCNOCOOHOCH HA
Ovacapckume enepeutinu npeonpusmus Ha Eeponetickus u ceemosen nazap.

Knwuoseu oymu: Humepaxmusna cucmema 3a ynpasnenue, Cucmemu 3a ynpasieHue Ha Kaiecm-
gomo, Cmpamezuuecko ynpasnenue, Konkypenmocnocoonocm, Cepmugpuyuparne, Ycmouiuuso pas-
sumue, Cexmop ,, Enepeemuxa’’, Hnmeepupana cucmema 3a ynpasnenue (MCY).

BbBeaenune

AKTyaJIHOCTTa Ha W3CJIEABAHETO CE€
oOycnaBsg OT HEOOXOJMMOCTTa KOPEHHO J1a ce
YCBBBPIIEHCTBAT CHUCTEMHUTE 3a YIpPaBJICHHE
Ha JIeHOCTTa HA UPMUTE, PabOTEIIN B CEK-
TOp ,,EHepreruka”, B pe3ynTaT Ha Mpenu3BU-
KaTeJICTBaTa Ha TJOOaln3anusaTa, CIex IMpH-
CBEIMHSABAHETO Ha OBJrapcKkaTa MKOHOMHKA
kbM EBponelickus cpro3. B wactHOCT, 0c0obe-
HO aKTyaJIeH € BBIIPOCHT 32 MOBHUILIABAHETO HA
KOHKYPEHTOCIIOCOOHOCTTa Ha ObITapcKuTe
IpyXecTBa, paboTeniyn B ceKTop ,,EHepreTu-
ka”’. B Obirapckara ympaBlIeHCKa TeOpus
npoOJIeMBT 3a CepTH(PHIMPAHETO HA TPE.I-

pusATHS OT cdepara Ha CHePreTUKara 1mo Mex-
nyHapoaausi ISO craHmapT He € IOCTaThUYHO
3a]IBJIOOYCHO M3CIICJIBAH, & CBETOBHATA IPaK-
THKa TMoKa3Ba Ao00pu pesynraru[l, ctp. 43].
N3cnenpaneTo Ha TO3W MPOOJIEM H HETOBOTO
MPWIOKCHHE B CTOIAHCKATa TIPaKTHKa ca
O0COOCHO aKTyallHH, KaTO C€ MMa MPEIBHI U
TOBA, Y€ JIHEC B yCJIOBUSATA Ha rio0aiHa UKO-
HOMUKA W CHJIHA TypOyJICHTHA cpela, OT KOH-
KYPEHTOCIIOCOOHOCTTa Ha OTJCTHHUTE IPEIII-
PUSATHUS 3aBUCH YCIICITHOTO PAa3BUTHE HA MKO-
HOMUKAaTa Ha CTpaHara Karto 110 [2, ¢. 42].

B Te3m ycnoBusi, BBBEXKIAHETO HA MEXK-
JTYHApOJHU CTAHIAPTH W CHUCTEMH 3a YIpaB-
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JIEHUE C€ MPEBPHIIA B OCHOBEH MHCTPYMEHT
3a CbKpallaBaHE Ha MPOU3BOJACTBEHUTE pa3-
XO/IY, YBEJIMYaBaHE Ha MPOU3BOJUTEIHOCTTA,
HaMaJsiBaHE Ha ce0eCTOMHOCTTa Ha IPOU3-
BE&XKJAHUTE MPOAYKTH U YCIYTH, 4pe3 Cbh3/a-
BAHETO Ha ONTHMMAaJHHU MOJENIM Ha YIpaBlie-
HUE U OpraHu3als Ha OCHOBHUTE MPOLIECU B
NeiHOCTTa Ha mpeanpustusra [3, c. 28].
Pa3paboTBaHeTo u BHEIPSIBAHETO HA CH-
CTEMH 3a yIpaBJeHHUE, J0OpU MPOU3BOJICTBE-
HU TPAKTHKH M TIOCTHTAaHE Ha IPOTYKTOBO
CbOTBETCTBUE C €BPONEHCKU U MEXIyHApO/I-
HU CTaHJapTH, € MEPCHEKTHBHA TEHJICHIIHS.
[Ipeanpustusta B bearapus, cieasamy Tasu
TEHJICHIIMS, HENpPEKbCHATO Ce CTPEeMsT Ja
YCBBBPIIEHCTBAT YIPABJIECHCKATA CU JIEUHOCT,
KaTo MpuiaraT MOJEIW Ha IUIAaHUpaHE U
U3MO0J3BaHE HA HAJIWYHUTE PECypcH, KOUTO
0o3BOJISIBAT €(peKTHBHA U e(puKacHa OpraHu-
3alMsl Ha JEMHOCTTa, YChbBBPLIEHCTBAHE Ha
MPOJYKTUTE U YCIYIrUTe W paslIupsiBaHE Ha
[1a3apHOTO IPUCHCTBUE, NPU TPAWHO YAOBIIE-
TBOpSIBAHE Ha HYKIHWTE W OYaKBAaHUATA Ha
KpaitHute notpedutenu [4, c. 39].
Ilen Ha m3cnenBaHeTo €, Cle aHAIMU3 HA Ch-
IIECTBYBAllM CHCTEMM 3a YIpaBlIE€HUE U
000CHOBaBaHe Ha TEOPETHKO-METOJINYECKUTE
OCHOBU 3a IOBMIIABaHE €(QEKTUBHOCTTAa Ha
CTpyKTypaTa Ha (QUpPMHTE, Ja Ce MpPEII0KH,
paspabotu, BHeapu u cepruduuupa MCY B
CPeIHO TPOMUILICHO MPEANpHUATHE, Ha TIPH-
Mmepa Ha ,,EMVY”AJl - rp. Twprosuie, karo
MHCTPYMEHT 3a MOJ0OpsiIBaHE KOHKYPEHTO-
CIOCOOHOCTTa HA OBITapCKUTE MPEANPUATHS
B cepara Ha eHepreTukara Ha EBpornerickure
na3apu.
3a nesnra ce pemanaT CIeIHUTE 3aJauu:

- 000CHOBAT ce€ KpUTEPUU U MapameT-
pu Ha ctpykrypupane Ha UCY upe3 cpaBHU-
TEJIeH aHalu3 Ha MNOTPEOHOCTUTE NpU H3I-
paXJ1aHETO Ha CUCTEMaTa;

- ompenensi ce ChbAbPKAHUETO U ChC-
TaBHUTE INpPU pa3pabOTBaHE HAa METOJMKA 3a
U3rpaxK1aHe, BHEIPSIBaHE U cepTUDUKAIS HA
HUcCy;

- ompenens ce ChbAbPKAHUETO U Tep-
MUHOJIOTUATA MpU pa3paboTBaHE Ha MPOEKTa
3a U3rpakJaHe, BHEAPSABAHE U cepTUPUKALUS

Volume 2/2017 * Top VIl Homep 2/2017

Ha MCY wu ce mpemnara moaxo/siia METO/I1-
Ka;

- peamusupa ce mpoekta 3a UCY BbB
¢upma ,,EMY” Al — Trprosuiie;

- U3IBJHSABA C€  EeClepUMEHTalIHa
MpoBepKa /cTpec TecT/ Ha pa3zpaboTeHara Me-
TOAMKA U CE€ aHAIU3UPAT PE3YNITATUTE;

- MPOBEXJIAa CE MOHUTOPUHT Ha JpY-
KECTBOTO, CJIE/l BHEAPSABAHE U cepTUPULUpPA-
e Ha UCVY B ,,EMY” AJl — rp. Twprosure;

- OIpeNeNsT Ce€ OCHOBHHUTE MPOOIeMHU
Y TEHJCHIIMM 33 Pa3BUTHE NPHU PA3IIUPSBAHE
na UCY B ,,EMY” AJl — rp. Twprosuie;

HNHTepakTHBEH MoJes 3a yIpaBjieHHe
Ha nokymentauus Ha UCY B ,EMY” A]] -
rp. Tsprosuiue.

Pa3paboTeHuar oT aBTOpa MHOBATHBEH
MOJIeJ, MO3BOJIIBA M3TpaXkJaHe U HaATpa-
JlaHe Ha MHTErpUpaHU CHCTEMHU 3a YyIpaslie-
Hue, Oasupanu Ha tuiargopmara Ha [SO
CTaHJIAPTH, 4Ype3 MHOBAIMOHHU W HHTEPaK-
TUBHH TEXHOJIOTHH, ITOJI3BAIIM CIEIUATH3H-
paH mporpameH Koja u 0a3u JaHHU - Tabiula
1. B Hacrosmmsi WMHTEPAKTUBEH MOJEN 3a
ynpasinenue Ha WCY, wusnonsBanute 0asu
JAHHHU TIPEJCTABJIIBAT KOJICKIHS OT JIOTHYe-
CKM CBBP3aHU JaHHH B KOHKPETHATa IPe-
MeTHa 00J1aCT /BCUYKU 3aKOHOBM M IOJ3aKO-
HOBM HOPMAaTHUBHH aKTOBE, Kacaellyd CTaHaap-
tute [SO, KouTO ce MHTEerpupar B o0IIa cu-
crema UCV/ [5, c. 76].

B wunrepakTuBHHA Mopen, Oazata OT
JAHHU C€ ChCTOM OT 3AIUCH, MOJPEJIEHU CHU-
CTEeMAaTHYHO, TaKa 4¢ KOMITFOThpPHA Iporpama
Jla MOXe Jia U3BIu4a nHdopmauusa no 3ana-
nean kpurepun. CodrTyepbT, ympasisBall
0a3uTe JAHHU € TSICHO CIEUUAIM3UpPaH 3a
KOMYHHKAIS MEXIy TOTpeOUuTens, Apyru
npuiioxkenuss 1 bJl, ¢ uenm ma ce CpaBHAT U
aHayM3upar HeoOxoaumute naHHu Ha UCY
[7]. CneundpuvyHOTO TIpenHA3HAYCHUE HA W3-
rpanenara CYB/I e na mo3Bosm Ch3/1aBaHETO,
aKTyaJIM3UPAHETO M aAJMHHHCTPHUPAHETO Ha
UCy B ,,EMY” Al -Twprosume. HoBousr-
panenata CYBJl pabotu cbe cranmapra SQL
u apyrd pasnuuHu BbJl, xouTOo moaabpxkar

penarmoHHus Moaen Ha e3uka SQL [7].
Taonuna 1.
HNHTEepakTHBEH MOJIEJI 32 yNpaBjieHHe HA JOKYMeH-
tamus na UCY B ,EMY” A/l - rp. Tbprosuie
HN3TOYHUK — aBTOPCKO 1€J10
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HUCY otroBapsima Ha HUCY otroBapsima Ha TEXHUYECKO TEXHUYECKO
HM3MCKBAHHMATA HA CTaH- | M3UCKBAHMATA HA CTAH- NOAABPKAHE HA NOJABPKAHE HA
JapTuTe JapTuTe MAIIWHHA 1 MAIIUHU U
ISO 9001:2009; ISO ISO 9001:2015; ISO CBHbOPBXEHUSA CBHbOPBXEHUSA
14001:2004; 14001:2015; Hporenypa Ne P 06 10- | Iporenypa Ne P 06 J10-
OHSAS 18001:2007 OHSAS 18001:2007 T'OBAPSHE T'OBAPSHE
HAPBYHUK HA UH- HAPBYHUK HA UH- [porenypa Ne P 07 3A- [porenypa Ne P 07 3A-
TEI'PUPAHATA CHU- TEI'PUPAHATA CHU- KYIIYBAHE KYIIYBAHE
CTEMA 3A YIIPAB- CTEMA 3A YIIPAB- [porenypa Ne P 08 Hponenypa Ne P 08
JIEHHUE IS0 9001:2009; | JEHHME ISO 9001:2015; YIPABJIEHUE HA YIPABJIEHUE HA
ISO 14001:2004; ISO 14001:2015; CTPOUTEJIHO MOH- | CTPOUTEJIHO MOH-
OHSAS 18001:2007 OHSAS 18001:2007 TAJKHUTE PAGOTU TAKHUTE PABOTHU
Paznen 0 Pa3nen 0 [Ipouenypa Ne P 09 Hponenypa Ne P 09
CbABPXAHUE CbABPXAHUE KOHTPOJI HA PA- KOHTPOJI HA PA-
Paznea 1 Paznea 1 BOTHUTE NPOLHECH, | BOTHUTE MPOLIECH,
JAEKJIAPAIIMS HA JAEKJIAPAIIMS HA HUMAIIA Bb3JEM- HUMAIIA Bb3JEM-
PBKOBOJCTBOTO PBKOBOJCTBOTO CTBUS BbPXY CTBUSA BbPXY
3A IIOJIMTUKA U 3A IIOJIMTUKA U OKOJIHATA CPEJA OKOJIHATA CPEJA
HEJA OEJIN Hpouenypa Ne P 10 pouenypa Ne P 10
Paznen 2 Paznen 2 YIIPABJIEHUE HA YIIPABJIEHUE HA
MHNPEJCTABSHE HA KOHTEKC HA OPT A- JEMHOCTHUTE 3A JEHHOCTHUTE 3A
OPI'AHU3BAIIMSATA HU3ALIUSTA OBJIAJISIBAHE HA OBJIAJISIBAHE HA
Pa3zpen 3 Paznen 3 PUCKOBETE ITIPA PUCKOBETE ITIPA
TEPMMHMU U OIIPE- TEPMHWHMU U OIIPE- PABOTA PABOTA
JAEJEHUSL JAEJEHUSL Hporenypa Ne P 12 Hporenypa Ne P 12
Paznen 4 Paznen 4 YIIPABJIEHUE HA YIIPABJIEHUE HA
HUHTEI'PUPAHA CH- HUHTEI'PUPAHA CH- CPEJACTBATA 3A CPEJACTBATA 3A
CTEMA 3A YIIPAB- CTEMA 3A YIIPAB- HN3MEPBAHE HN3MEPBAHE
JIEHUE JIEHUE Hporenypa Ne P 13 Hporenypa Ne P 13
Paznen 5 Paznen 5 BBHTPEIIHU OAUTHU | BBTPEIIHU OAUTHU
OTIrOBOPHOCT HA JUAEPCTBO U AH- Hporenypa Ne P 14 Hporenypa Ne P 14
PBKOBOJCTBOTO TF'AYKUPAHOCT OIIEHSIBAHE HA OIIEHSIBAHE HA
Pa3nen 6 Pa3nen 6 MNPOLECUTE MNPOLECUTE
YIIPABJIEHUE HA YIIPABJIEHUE HA Hporenypa Ne P 15 Hpornenypa Ne P 15
PECYPCUTE PECYPCUTE KOHTPOJ U UBMEP- | KOHTPOJI U U3MEP-
Pazgen 7 Pasznen 7 BAHE BAHE
Cb3JABAHE HA Cb3IABAHE HA Hporenypa Ne P 16 Hporenypa Ne P 16
MNPOAYKTA MNPOAYKTA YIIPABJIEHUE HA YIIPABJIEHUE HA
Pazgen 8 Paznen 8 HECBOTBETCTBUSI | HECBOTBETCTBUSI
HN3MEPBAHE, AHA- HN3MEPBAHE, AHA- [porenypa Ne P 17 KO- | IIponienypa Ne P 17 KO-
JIU3 U ITO10b- JIU3 U ITO10b- PUTUAPALIA U ITPE- PUTUPAILIA U ITPE-
PSIBAHE PSIBAHE BAHTHUBHMU JEN- BAHTUBHU JIEM-
porenypa Ne P 01 Hporenypa Ne P 01 CTBUsA CTBUsA
YIIPABJIEHUE HA YIIPABJIEHUE HA [porenypa Ne P 18 Ob-
JOKYMEHTUTE U JOKYMEHTUTE U [porenypa Ne P 18 Ob- | MEH HA UH®OP-
3AIIUCUTE 3AIIUCUTE MEH HA UH®OP- MAIIUMSA U1 TIOTPEB-
Hporenypa Ne P 02 Hporenypa Ne P 02 MAIIUA HOCTU HA 3AUHTE-
OIIEHKA HA PUCKA | OLHEHKA HA PUCKA PECOBAHU CTPAHU
1O PABOTHUTE 1O PABOTHUTE Hporenypa Ne P 19 I'O- | [porenypa Ne P 19 I'O-
MECTA MECTA TOBHOCT 3A TOBHOCT 3A
Hporenypa Ne P 03 AC- | IIporenypa Ne P 03 HN3BBHAPEJHU CHU- HN3BBHAPEJHU CHU-
MHNEKTHU HA OKOJI- ACIHEKTH HA TYAIIMU U CIIO- TYAIIMU U CIIO-
HATA CPEJA OKOJIHATA CPEJA COBHOCT 3A PEA- COBHOCT 3A PEA-
[Ipouenypa Ne P 04 [Ipouenypa Ne P 04 I'MPAHE I'NPAHE
YIIPABJIEHUE HA YIIPABJIEHUE HA Hporenypa Ne P 20 Hporenypa Ne P 20
YOBEIIKHA PECYPCHU | YHOBEIIKHU PECYPCHU MOHUTOPHUHI' 1 MOHUTOPHUHI' 1
Hporenypa Ne P 05 Hporenypa Ne P 05 HU3MEPBAHE HA PE- | U3MEPBAHE HA PE-
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3YJATATHOCTTA HA | 3YJITATHOCTTA HA
JEHHOCTTA IO JEHHOCTTA IO
OTHOLIEHUE HA OTHOLIEHUE HA
OKOJIHATA CPEJIA OKOJIHATA CPEJIA
Ipoueaypa Ne P 21 U3- | IIpouexypa Ne P 21 3-
MEPBAHE U CH- MEPBAHE U CH-
CTEMHO HABJIIO- CTEMHO HABJIIO-
JEHUE HA JIEWHO- | JEHUE HA JTEAHO-
CTTA 11O OTHOIWIE- | CTTA IIO OTHOIIE-
HUE HA 3JIPABETO U | HUE HA 3/IPABETO U
BE3ONACHOCTTA BE3ONACHOCTTA
TP PABOTA TP PABOTA
IIpouenypa Ne P 22 [Ipouenypa Ne P 22
OILIEHKA HA OILIEHKA HA
CBHOTBETCTBUETO | CBOTBETCTBHUETO

IlocTuruaTu pe3yJiararu OT M3I-
pakIaHeTo, BHeAPSABaHETO M cepTUdMIU-
panero Ha UCY B apyxecTBOTO
[TocTurnatute pe3yiaTaTu ca peadHd U ce
KOHKpPETU3UpaT HAKPAaTKO B CIEIHUTE MOJI3U
3a ¢pupmara:

* HamassiBaHe Ha pa3xoauTe — pas-
paboTeHaTta, BHeApeHa M cepTudULUpaHa
HNCY cnomara 3a onTUMHU3HpaHE Ha OIepa-
UUTE;

* Y/10BJIETBOPEHOCT Ha KJHMEeHTa —
pa3paboTeHaTa, BHeJIpeHa M cepTuuuupaHa
NCY cnomara 3a mogoOpsiBaHe Ha KaueCTBO-
TO, CJIEJ0BATEIHO YJOBJIETBOPEHOCTTa Ha
KJIMEHTA CE yBEJINYaBa;

= JlocTbll 10 HOBM Ma3apu — paspa-
O0otenara, BHeapeHa u cepruduiupana UCY
criomara 3a rnpemMaxBaHe Ha Oapuepara B Thp-
roBusiATa U OTBaps CBETOBHUTC I1a3apu,

* YBe/lMYaBaHe HA NA3apHUA AT —
pa3paboTeHaTa, BHeJIpeHa U cepTuduuupaHa
NCY cnomara 3a yBeianuaBaHe Ha IMPOU3BO-
JUTETHOCTTA U Ta3apHUs JIA;

* [Tos13u 3a okoJiHATa cpega — pas-
paboTeHaTta, BHeApeHa M cepTuduULUpaHa
HUCY cnomara 3a HaMajsiBaHE Ha BpEIHUTE
BB3JCUCTBUSA BbPXY OKOJIHATA CPE/a;

* UkoHOMHUSI HA pa3Xoau - pa3pado-
TeHara, BHeApeHa W ceptudunupana HMCY
criomara 3a ONTUMH3UpPaHE Ha MIPOU3BOJICTBE-
HUTE ONEpaly U CJIEeI0BATENIHO M0100psBa-
HE Ha TAXHaTa e(i)eKTI/IBHOCT;

= [loBumaBaHe 10BepHeTO HA KJIHU-
eHTHUTe - pa3paboTeHaTa, BHEJIpeHa U CepTH-
¢unupana MCY nomara 3a moBuilaBaHe Ha
MPOAKOUTE;

= [ToBuIIaBAT aKIMUTE HA Ma3apa -
pa3paboTeHaTa, BHeJIpeHa M cepTuuuupaHa

Volume 2/2017 * Top VIl Homep 2/2017

NCY nowmara 3a yBenuuaBaHe Ha MPOU3BOIU-
TETHOCTTA U KOHKYPEHTHOCTTA,

IIpunocu na UCY

1. U3BppuIeH € aHanmu3 M OLEHKa Ha
CBIIHOCTTAa U XapaKTEPUCTUKUTE HA CUCTEMU
U CTaHJAApTH 3a YIpaBlIeHUE B KOHKpETHa
cnenuduuna chepa;

2. Pazkputn ca MACTOTO M poJisiTa Ha
YIpaBJIE€HUETO Ha UHTErpUpaHaTa cucreMa 3a
yIpaBlieHUE Ha KauecTBOTO U ca pellaBalia
MIPEeNOCTaBKa U YCJIOBUE 3a MOCTUTAaHETO Ha
MKOHOMMYECKa U (UHAHCOBA €(DEeKTUBHOCT Ha
¢upma ,,EMY” A/l rp. Teprosuie;

3. Pa3paboTeH € METOAMYECKH MOIXOJ]
3a M3rpakJaHe Ha Mojel 3a HHTEerpupaHa
CHUCTeMa 3a YIpaBJIEHME Ha KadyeCTBOTO Ha
mwiargopmata Ha MexayHaponHute ISO
crannaptu BbB ¢upma ,,EMY” AJl rp. Top-
TOBHILIE;

4. Ha ocHoBaTa Ha aHaJIu3 U OLICHKA HA
JOKYMEHTUTE Ha CUCTEMa 3a yIpaBJICHHUE Ha
kadectBoTO crpsamo ISO 9001:2015 e paspa-
00TeH yHU(ULIMPaAH U anpoOUpaH UHTEPAKTH-
BEH MOJEJ 3a YNpaBJieHUE Ha JOKYMEHTAIUs
Ha UCY B npennpusarus oT eHEpruiHus CeK-
Top,

5. BenencTBue Ha ycnenrHo anpoOupaH
MOJIeNl Ha UHTETpUpaHa CHCTEMa 3a yIpasJie-
HUe Ha KadectBoTo cropea ISO 9001:2015/
ISO 14001:2015/ BS OHSAS 18001:2007 ce
[IOCTUra YChbBBPUICHCTBAHE HA YIPABICHUETO
Ha KayecTBOTO B JIPY»KECTBOTO, OTIOBapsIIO
Ha M3MCKBAHMSTA HA KJIMEHTH, JIOCTABUHULIH,
MapTHHOPHU U HOPMATUBHU U3UCKBAHUSL.
H3Boau

Bb3MokHOCTHUTE 32 UHTETPUpPAHE HA U3-
IpajieHd, BHEAPEHU U CepPTUPUIMPAHU OT-
JIeJTHU CUCTEMH 3a YIIPaBJIeHUE OT paMuInATa
ISO, ca cneuuduyen npeamer Ha u3cienBa-
HE, U3UCKBAIll JbJIOOK aHaJu3 Ha ChCTOSIHUE-
TO UM. Bcsika OT u3rpajJeHUTe OTIEIHU CHC-
TEMHU MMa CBOUTE JOKYMEHTH 3a YIPaBJICHUE,
ChbIJIACHO M3HUCKBaHUSTA HAa KOHKPETHHS
cranaapt. llpakTUKO-IPUIIOKHUTE LEAH Ha
U3CIIEABAHETO, U3LSJIO CBBP3aHU C IOTPEO-
HOCTHTE Ha (UPMHTE, pa3BHUBAlllM CBOATA
JNEHHOCT B CEKTOp ,,EHepreTruka” - KakTo B
cTpaHata, Taka U B EBpomneickus cpro3, IMK-
TyBaT IIOCTaBSIHETO U pa3pelIaBaHETO Ha
CJIOXEH H3CIJIEOBATEICKU MpoOiIeM — 3a UH-
TErPUPAHETO /B MAaKCUMAJHO OINPOCTEH, ra-
paHTHpaHo paloTell U JaBal] pe3yaTaT oOll-
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TUMU3AIMOHEH MHTEPAaKTUBEH Mojeln/ Ha
HY)KHHUS 3a M0Jy4aBaHe Ha 'PaHT MaKCUMaJIU-
3bM IIPU OYepTaBaHe ,,00XBaTa” Ha MPOEKTA C
TpPEe3BUsI MUHHUMAJIM3bM IpU IUIAHUpAHE Ha
pecypcuTte M pucka 3a COOCTBEHAa CMETKA.
[locTuraneto Ha TOBa CbueTaHHWE MHUHaBa
npe3 crneuuuyHu ,,MOJIE€IN Ha yrIpaBlieHUue
Ha UHTEIPUPAHUTE CUCTEMHU 3a YIpPaBIICHUE.
W3BaskoBUTE M aHAIUTUYHUTE METOJIU ca
BB3NpUETH 32 0a30BU U BOJECIIM B M3CIE/BA-
HETO, NP PELIaBaHETO Ha HM3CJIEJOBATENICKU-
Te 337a4u. B TAX ce chabpkar cneuupuuHu
KOMOHMHAIMK OT pa3HOOOpa3HU H3UCKBaHUS,
YHeTO KBaHTU(UILIMpaHE U CBBbP3BaHE C Mapa-
METpHUTE Ha ,,00XBaTa Ha CUCTeMaTa’, U3HUCK-
Ba CIIELMAJIU3UPaHU TO3HAHMS 3a IJIaHUpPaHE
npu mirpaxaanero Ha UCY. Ilpeanoxxenus B
u3cieABaHeTo yHUUUUpaH U anpoOupaH
MHTEPAaKTUBEH MOJIEN, U3rpaJieH BbpXYy CTpa-
TerusiTa Ha MakCUMHMHAa U OOBBp3Ball] UMIIe-
paTUBHUTE, YAaCTUYHO (DUKCHUpPAHUTE WU IPO-
MEHJIMBUTE NTapaMeTpH B MPOEKTa, AaBa OTro-
BOP Ha MHOIO OT HpEIu3BHKATEJICTBAaTa U
peayin3upa HEMajKa 4acT OT Bb3MOXKHOCTUTE
3a onTUMH3UpaHe Ha ¢upmure, padoTelmu B
EHepruiiHUs CEeKTOp U IMOJI3BAIM CUCTEMH 3a
yrpasiieHHe. Tol € peasHo NPUIOKHM Ha
IpaKTUKa B JEHCTBUTENHUTE YCIOBUSA Ha
BCUYKU MOJOOHHU JPYXKECTBa, HU3I'BJIHSBALLN
CMP B crpanara u EC. Ananu3bT Ha pe3yin-
TaTta OT CHEUUAIHO pa3paboTeHus 3a BepH-
¢bunupane Ha MpeIoKEHUs MOJeN U Ha UHC-
TpyMEHTapuyma 3a IpHJIaraHeTo My eKcIie-
PUMEHT, OCBUIECTBEH C Y4aCTUETO Ha BBHHII-
Hu excreptu ot ,,bIOPO BEPUTAC” - BbJI-
'APUS, coun mocturaneTo Ha 0OpPO CHOT-
HOILIEHHE MEXIy MOKa3aTeIuTe 3a MUHHUMU-
3UpaHe Ha PECypcOEMKOCTTa M 3a 3ala3BaHe
Ha ¢ynkunonupasnero Ha MUCY. Nma omnpene-
JIEHU pe3epBU U ca HabelssA3aHu HUJeU 3a IOo-
HATaTBIIHOTO JIOMBIHUTEIHO HWHTErpUpPaHE
Ha npyru crangaptu kpM MCY. C ornex Ha
CHILECTBYBAILIUTE PEATHOCTH IPH YIpaBJie-
Hueto Ha CY B KOHTEKCTa Ha pazIU4HUTE
¢bupmu y Hac 1 Ha 6a3a pe3yirara OT U303~
BAaHWUTE B WU3CJIEIBAHETO BepU(DUKAIIMOHHU
MpPOLEYpH, HaJHIEe ca OCHOBaHUS Ja ObJe
BaJyAMpaHa Te3aTa, ye € Heobxoaumo UCY
Jla ce U3rpaxxja oT cCaMOTO Hayallo Ha OTKpHU-
BAHETO Ha 00EKTa U TS Ja € CIOIY4WIMBO pa3-
paboTteHa, BHeIpeHa © cepTuduIMpaHna.
Crparerusita Ha MakCHMHHA, Ha eTama Ha

Volume 2/2017 * Top VIl Homep 2/2017

BHenpsiBaHe Ha MCY, nelcTBUTENIHO MUHU-
MU3Hpa pa3xoAHWTe Ha PECypCH W JHUMHUTHPA
puckoBeTe 3a ¢upMarta, 0e3 Ja HAKbPHIBA
KayecTBOTO Ipu u3nbiaHeHue Ha CMP.

OCHOBHUSAT U3BOJ], KOWTO IPOU3THUYA OT
HACTOSIIOTO M3CJIEBAHE €, Y€ KIIFOYOBO TIpe-
JM3BUKATEIICTBO 3a HM3TPAKIAHETO, BHEAPS-
BaHeTo U ceptudunmpanero Ha UCY e npu-
JIaraHeTo Ha YHU(UIMpPaH, I'bBKAB U JIECEH 3a
pa3bupaHe IMOJIXOJ 3a YIPABJICHUETO Ha JIO-
KYMCHTUTC Ha CTAHIAPTHUTEC. Ilo TO3u Haumu
e ce eNMMHUHHUPAT MPEANOCTaBKUTE M (pak-
TOPUTEC 3a Bb3HUKBAHC HA KOH(i)J'II/IKTI/I.

Conclusion

The capabilities to integrate built-in, in-
tegrated and certified separate ISO manage-
ment systems are a specific subject of re-
search that requires a profound analysis of
their status. Each of the built-in systems has
its own management documents according to
the requirements of the specific standard. The
practice-oriented objectives of the research,
fully related to the needs of companies operat-
ing in the energy sector - both in the country
and in the European Union, dictate the setting
up and solving of a complicated research
problem - the integration / in the most simpli-
fied, guaranteed Working optimization inter-
active model / of the maximization required to
get a grant in defining the "scope" of the pro-
ject with sober minimalism in the planning of
resources and risk on its own account. The
achievement of this combination goes through
specific "management models" of integrated
management systems. Sampling and analyti-
cal methods are perceived as basic and lead-
ing in the research, in solving the research
tasks. They contain specific combinations of
various requirements, the quantification of
which and the connection to the parameters of
the "system scope" requires specialized plan-
ning skills in the construction of the IMS. The
proposed unified and approbated interactive
model, built on the Maximin strategy and
binding the imperative, partially fixed and
variable parameters in the project, responds to
many of the challenges and realizes a consid-
erable part of the opportunities for optimiza-
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tion of the companies working in the energy
sector and using the systems Management. It
is actually applicable in practice to the actual
conditions of all similar companies carrying
out construction and civil engineering works
in the country and the EU. The analysis of the
outcome of the model-specific verification
model and the implementation toolkit, con-
ducted with the participation of external ex-
perts from Bureau VERITAS - BULGARIA,
shows the achievement of a good ratio be-
tween the indicators for minimizing the re-
source-intensity and maintaining the function-
ing of the IMS. There are certain reservations
and ideas are set for the further integration of
other standards into the IMS. In view of the
existing realities in the management of IMS in
the context of the different companies in Bul-
garia and based on the result of the verifica-

Jlureparypa:

Volume 2/2017 * Top VIl Homep 2/2017

tion procedures used in the study, there are
grounds for validating the thesis that it is nec-
essary to build the IMS from the very begin-
ning of the opening of the Object and it has
been successfully developed, implemented
and certified. The maximization strategy, at
the stage of implementing the IMS, effective-
ly minimizes resource costs and limits the
risks to the firm without compromising the
quality of the construction works.

The main conclusion that emerges from this
study is that a key challenge for the construc-
tion, implementation and certification of
IMS is the application of a unified, flexible
and easy to understand approach to managing
document documents. This will eliminate the
preconditions and factors for the emergence
of conflicts.
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LEGAL AND HUMANITARIAN ASPECTS OF SUSTAINABLE DEVELOPMENT
IPABHU 1 XYMAHUTEPHU ACIHHEKTH HA YCTOMYUBOTO PA3SBUTHE

INETPOBA JTAHUEJIA
Daniela088@abv.bg

Texnuuecku ynusepcurer —Ip.BapHa,
katenpa ,,ColuaTHu U MpaBHU HAYKH’
rp.Bapna, yn.Ctynentcka 1

The present report aims to present the essential characteristics of sustainable development and its
legal and humanitarian aspects. The report is of an interdisciplinary nature examining national
laws in EU countries, international law, environmental law. The report is of an interdisciplinary
nature examining national laws in EU countries, international law, environmental law. This paper
presents the need to harmonize national laws and align them with actions to establish uniform
ecological requirements, criteria and sanctions in relation to conservation Of the environment - it is
achieved by improving the international legal regulation in the area - environment. The essence of
sustainable development is presented, as the author focuses mainly on the legal and humanitarian
aspects of sustainable development.

Keywords: implementation, humanitarian aspects, sustainable development, politics, environment

C Hacmosawusm O0O0KIA0 asmopvm Ccu Nnocmass 3a yei 0a NPeOCmasu  CbUHOCHHUME
XapakxmepucmuKkyu Ha yCMoudugomo paszeumue u He2osume NPAasHu u Xymanumapuu acnekmu. /lo-
K1a0bm e ¢ UHMEepOUCYUNIUHAPEH XapaKmep U3Ccie08awy HAYUOHAIHUME 3AKOHOOAmeIcmeda 8
cmpanume om EC, mexcoynapoonomo npaeo, exonoeuuno npaso.B nacmoswama paspabamxs ce e
npeocmass HeodX0OUMOCMMAa Om XapMOHU3UPAHe HA HAYUOHATHUME 3AKOHOOAMeNICmEda U CUHXPO-
HU3UpAHemo um 6 OeliCmeusma no onpeoensne Ha eOUHHU eKONOSUYHU UBUCKBAHUS, Kpumepuu u
CaHKYuu 8b8 8PH3KA C ONA38AHE HA OKOJHAMA CPedd — NOCMU2A Ce C YCb8bPULeHCIBAHE HA MediC-
OJyHapoonama npasHa pezyirayus 6 obaacm — oxkoina cpeda. llpedcmasena e cvwyHocmma Ha
VCMOUYUHOMO pa3eumue Kamo 6 OCHOBHAMA 4achm asmopvm ce CRupa HA NpasHume U XyMaHu-
mapHume acneKmu Ha YCmoudugomo pazeumue.

Knwuoseu oymu: unniemenmayus, XyMaHumapHu acnekmu, YCMOUYUO pazeumue , NOJUMUKA,
OKOJIHa cpeda

BobBeaenue:

CBHIIHOCT HA YCTOWYHUBOTO pa3BUTHE

B Hay4JHaTa JIUTEpPATypa ca
MPEUI0KEHH MHOTO M HaW-pa3IMYHH YECTO
MPOTHUBOPEUNBU  JTeDUHHUITNHN, OTpa3siBaIIN
pa3NUYHU  TJICAHHM TOYKH, pa3OMpaHus,
WHTEpPECH, KAKTO W camMara EBOJIIONHS Ha
YCTOMYMBOTO Pa3BUTHE.

Cnopen Aypemnwno Ileden, ,,ycToitunBo
paBHOBecHe“ o3HaydaBa ,,00IIeCTBO, KOETO B
OTTOBOpP HA M3MEHEHHWE HA BBHTPEIIHUTE U
BBHIITHUTE YCIOBUS € CIIOCOOHO /1a YCTaHOBH
HOBO, CBHOTBETCTBAII0O HAa TE3U H3MECHCHHS
paBHOBECHE KaKTO BBTpEe B cebe CH, Taka M B

«l

aiaTra cp€aa Ha CBOCTO ChIICCTBYBAHC.

Tleuuen, A. Yenoseueckue kauectBa, M., IIporpecc,
1980, c. 252

Crnopen A. Kunr u b. Illnaitnep
(., IIspBaTa ry00anmHa peBorouua”, 1991),
YCTOMYMBOTO pa3BUTHE € KOHIEIIHS, C
MOMOIIITA Ha KOSTO € CE MPEOIOJIEAT OHE3U
HE/Ib3W HA [UBWIM3ALUATA, KOUTO JIO TaKaBa
CTETIEH JIbpXKAT YOBEYECTBOTO B CTpeC, 4e
3acTpairaBaT HETOBOTO OIICNISIBAHE, KaKTO H
OLIETSIBAHETO Ha IplaTa My MaTephaiiHa

KyJATypa.

Hepununusta ©Ha I'po  Xapiem
bpynariiann TJIACH: »» Y CINOUYUBOMO
passumue e maxkoea paszeumue, KOEmo
3a00801486a nompeonocmume Ha
Hacmoswemo  (nokonenue), 6Oes 0Oa ce
KOMHpomemupa 8b3IMOIHCHOCMA Ha
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NOKONIeHUs 04  3a008046am
2

Ovoewume
ceoume nompeonocmu. *

KakBo cpabpika Tazu nepuruIms.

IIspBo, BU3MpaT Ce MOTPEOHOCTUTE HA
HACTOALIETO W ObaewmiuTe nokosieHus. [IpuH-
HUITBT Ha YCTOMYMBOTO Pa3BUTHE H3HUCKBA
BCSIKO TIOKOJICHHE J1a 3aJI0BOJISIBA MOTPEOHOC-
TUTE CH, O€3 J1a JINIIaBa CJICABAIIUTE TIOKOJIC-
HHS OT Bb3MOKHOCTTA, J1a 3a/I0BOJISIBAT CBOU-
Te morpeOHOCcTH. ToBa € BHcmIa (opma Ha
XyMaHu3bM.BTOpO, OT HauMHa Ha 3a70BOJIS-
BaHE Ha TOTPEOHOCTHUTE BEaHAra ce TMpaBH
BpB3Ka C YOBELIKUTE NEHHOCTH. B TO3M ac-
MEKT OPUHIUIIBT HAa YCcToW4umBOTO PaszBurue
HE TMPaBH pa3iiiKa MEXIY TIX U HE H3KIII0YBa
HHUKOSl OT jAeitHocTtuTe. TOM IMPOCTO HM3HCKBA
BCHYKH T€ J1a OBAAT OCHIICCTBABAHU 110 TAKbB
HA4YMH, Y€ Ja HE Ce 3acTpamiaBaT U eJIMMUHU-
pat Bb3MOKHOCTUTE HA CJIEIBAIIUTE MOKOJIE-
HUS J1a 3aJI0BOJISIBAT IMOTPEOHOCTUTE CH.
OcphbIiecTBABaT ce OT XOpaTa WHAUBUIAYATHO
U TPYIOBO, OpraHu3upaHo (0T Gupmu, opra-
HU3alMU U Apyrd ¢GopMH Ha capyxkaBane). B
TO3W CMHCBHJI, TI0 OTHOIIEHHE Ha CYOEKTa Ha
JEMHOCTUTE OCBHIIECTBABAHU OT XOpara,
MPUHIUIIBT HA  YCTOWYHMBOTO  Pa3BUTHE
€ Bce0OXBaTeH — TOM BU3MPA BCEKU MHAMBU]L
1 BCSKa OpraHM3amnuonHa GopMma .

Tpero, npyuHIMOBT HA YCTONYUBOTO
PazButue e anpecupan u nNocTaBsi U3UCKBAHUS
KbM CBHOTBETHOTO TEKYIIO IOKoJieHue. Tou
3acsira BCUYKHU TeHepaluyu 0OMTaTe Ha Tia-
HETaTa, CYATAHO OT MOMEHTAa HAa HErOBOTO
Bb3IpUEMaHe W TpuiaraHe. B To3u acmekr
TOW e yHHMBepcajieH W 00110 BaJIMJeH 3a
yoBeIIKUs BHUJI. Hemo moBedye, BH3WpaNKu
OTHOIIIEHUETO WJIH IMO-CKOPO 3aKOHOMEPHOCT-
Ta 3aJJ0BOJISIBAHE HA TOTPEOHOCTH — YOBEIIKH
JENHOCTH, MPUHLIMIBT HA YCTONYMBOTO Pas-
BHUTHE HE MIPaBU PA3IUKUA U HE MOCTaBS yCIO-
BHS 32 MOJUTHYECKH (OPMH HA YIIPABIICHHE
Ha oOmiecTBara, 3a peiaurus u Bspa. CrnasBa-
HETO MYy € 00eKTHBHA He00XOAUMOCT, IPHU-
ChIIAa HA YOBEIIKOTO CHIIECTBO U TapaHTUpa-
11a HETOBOTO OIIEJIIBaHE B OBJICIIETO.

YerBbpPTO, IPUHIUIBT HA YCTOWYU-
BoTO Pa3BuTme € pe3yiarar OT HATpyHaHUTE
Hay4YHH 3HAHUS U ONUT B Pa3IMYHU 0OJaCTH.

2 Jloknax ,Hamero O6mo boaeme* Ha CBeroBHaTa
Komucus nmo Oxonna Cpena u Paszsutue xpm OOH,
myonukyBaH 1987 .
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Tol wu3passBa CHHTE3a Ha IIO3HAHUETO 3a
IpUpojaTa M 3a XOpara KaTro 4acT OT Hes Ha
TO3W €Tal OT Pa3BUTHUETO HA WBWJIM3AIUS-
Ta. Cvobpazsaeanemo Ha uoeewkama oeli-
Hocm no ommuouienue onazeane nHa OKog-
nHama Cpeda om onacHu 6b30eicmeus u
cv30a6anemo Ha yoobcmea u no-ooopu yc-
J106Us HA HCUBOM CA 8 OCHOBAMA HA He20-
eamacvugHoCm. CnenoBatein-
HO, NPUEMAHEemo U NPUIAZAHEN O

HA MO3U NPUHUUN e MADPKA 34 pa3eumue Ha
goBemKoTo 0o0mecTBo. Koraro ToBa chobOpa-
3siBaHe, CHOJIIOaBaHEe CTaHE BCEOOI] Mpoliec,
MPUCHI HA BCHUYKH YOBEIIKH JIEHHOCTH, B
MOTPEOHOCT HA BCEKU WHAMBHUJ, YOBEUECTBO-
TO MOXKE Jla € CUTYpHO, Y€ IMBUIIM3AIHATA €
HalpaBWila Bb3XOJsIa Kpauka B CBOETO pa3-
BHUTHE.

Cnopen OTIPEIeTICHUETO Ha
Komucusita bpyntiang, YCTOMYHMBOTO
pa3BUTHE € ,,[IPOIeC Ha MPOMSIHA, MPU KOUTO
eKCIUIOaTalusATa Ha pecypcuTe, HacCOYEHOCTTa
Ha  HWHBECTHIIMUTE, OPHCHTHUPAHETO  Ha
TEXHOJIOTUUTE W Ha WHCTUTYIHOHAIHUTE
MPOMEHU Ca B XapMOHHUS TOMEXAY CH U
yBeIUYaBaT TEKYITUs u Obaemus
MOTEHLIMAN,C KOHTO Ja cCce OCUTypsiBaT
YOBENIKUTE TIOTPEOHOCTH U CTPEMEXKH.

[Ipodecop A. KoBaueBa nomueprana,
4ye  ,peaM3MpaHEeT0 Ha  YCTOMYHMBOTO
pa3BUTHE IIpejajara CMsHa Ha IPOLECHO

HAaCOYEHUsI C PE3yITaTUBHO  HACOYCHHS
IIoaxonq KbM HpOI/ISBOI[CTBOTO,HGFOBaTa
,JAeMaTepuaIn3anus MOCIEIOBATEITHO
HpeMI/IHaBaHe KbM HaI\/’I-I/IKOHOMI/ILIHO

M3MOJI3BaHE Ha OTrPAHMYCHUTE PECYpPCH Ha
3eMsTa, TMOJIbpXKAaHE Ha EKOJOTUYHOTO
paBHOBECHE Ha IIJIaHETaTa, M30CTAaBSHE Ha
MOTPEOUTETICKHS CTHII Ha ’KHBOT,
XyMaHH3UpaHe HAa OTHOIIEHUSTA MEXKIY Cera
JKUBECILIUTE U ObICIINTE TTOKOJICHH.

Bb3 ocHOBa Ha BCHYKH Je(PUHULINH
MOXE Ja Cce€ TIpHeMe, Ye YCTOMYHBOTO
pa3BHTHE € IPOIEC Ha MPOMsHA, TIPH KOUTO
eKCIuIoaTanaTa Ha PeCcypcuTe, MocoKara Ha
WHBECTULIUNTE, OpHEHTAIHATA Ha
TEXHOJIOTHYHOTO pa3BUTHE i

SHamero o6mo 6saemme, AU ,,J1-p I1. Bepor*, C.,1
989, c. 234
“Kopauesa, A. Yrpasienue Ha nkoHomukara, C., Cue-
na, c. 234
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WHCTUTYITUOHAITHUTE MMPOMEHH, ca
ChOOpaA3eHM KaKTO C HYKJIUTE Ha CEramrHoTo,
Taka M C HyXKJIUTe Ha OBJEIIOTO TOKOJICHHE.
OcHoBHa yacrT:
1. IlpaBHu aCHeKTH Ha
YCTOMYHUBOTO pa3BUTHE

MexayHapoaHOTO 3aKOHOIATEICTBO B
00J1acTTa Ha YCTOWYMBOTO Pa3BUTHE BKIIOUBA
Ha0Op OT [JOKYMEHTH Karo KOHBEHIIWH,
JTUPEKTUBH,  CIIOPAa3yMEHHs, JEKIapaluu,
3aKOHHW, CTpaTeruy, MpOrpamMu, IIJIAHOBE,
yCTaBH, MPOTOKOJIN, XapTH, KOJAEKCH U IPYTH.

Karo HaW-MOMYJISIPHU B
MmesxayHapoged mamad C. Kupunos® coun
cieqante KonBenmmu: KouBenmusgra 1o
MEXIyHapoJaHaTa ThPrOBUSl ChC 3aCTpalICHU
BHJIOBE OT AuBata (payna u ¢iopa ot 1973 r.,
Kongenmusra 3a OHOJIOTUYHOTO
pazHooOpazue ot 1992 r., KonBenmusra 3a
BII&XHUTE 30HU C MEXIYHAPOIHO 3HAYCHUE,
MO-CHeIUaiIHo  KaTo  MecTooOWuTaHusi  3a
Bojor0OMBH Nty oT 1982 r., KonBeHiuaTa
3a  CBETOBHOTO KYITYpPHO M MPUPOIHO
Hacieactso or 1972 r., Konsenumsara 3a
oma3BaHe Ha JWBaTa eBporeiicka (mopa u
¢dayHa ¥ npupoaHU MecToobutaHus ot 1979
r., KouBenmmsTa 3a CbXpaHsSBaHE Ha
MUTPHPAIIATE BUJOBE JUBH JKUBOTHH OT
1979 r., PamkoBata KOHBEHIMS IO
KIMMaTH4YHUTE TpoMeHu ot 1992 r,
KonBenmnusaTra mnpoTHB OIMYCTHHSBAHETO OT
1989 r., EBpomneiickata KOHBEHIUS 3a
nanmmapra ot 2000 1., KonBeHuumsTta 3a
Ooma3BaHe Ha HEMAaTEPUATHOTO KYJITYPHO
gacnenctso ot 2003 1., KonBeHmmsara 3a
3alUTa Ha ApPXUTEKTYPHOTO HACIEACTBO Ha
EBpomna ot 1985 r., EBponelickara KOHBeHIUs
3a  oma3BaHe  Ha apXe0JIOrHIECKOTO
HacyencTBO oT 1992 r. u MHOrO Apyru.

[To oTHOIIIEHUE HA CBHIIECTBYBYIIUTE U
MpUJIaraHu JUPEKTUBH, TOBa ca JupexkTuBure
92/43 na CwBera Ha EMO ot 21.05.1992 1. 3a
3ama3BaHe Ha MPUPOJTHUTE MECTOOOUTAHUS U
Ha auBata ¢uiopa u dayna, 79/409/EEC na
CeBeta wHa EHMO ot 02.04.1999 1. 3a
cbXpaHsBaHe Ha auBure nTuuu, 91/271/EEC
Ha CsBera Ha EMO ot 21.05.1991 r. 3a

SKupusos, C. IIpaBHO pernaMeHTHpaHe Ha yCTOM-
YHUBUS TYPU3HM B 3AIIUTCHUTE TEPUTOPHUH.
http://www.Ipajournal.com/wp-
content/uploads/2014/07/S-Kirilov.pdf
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TpEeTUpaHe Ha TPAJICKUTE OTMATbYHH BOJH,
2009/125/EC 3a exojmm3aiiH, HacodeHa KbM
HaMaJlsiBaHE HAa  BB3JICHCTBUETO  BBPXY
OKOJITHATa cpena Ha MPOAYKTHTE,
BKJTIOYMTETHO KOHCYMalusiTa Ha €HEPTUs OT
21.10.2009 r. u np.

Oco0eHo BaXKHU JIOKYMEHTHU C€ SBSIBAT

CIIOPa3yMEHHUATA, KaTo HaIrpuMmep
MexayHapoaqHOTO CIIOpa3yMEHHUE 3a
TPONIUYECKHU IbPBEH Marepuall,

CriopasymMeHueTo 3a omna3BaHe Ha MPUJICTIUTE
B EBpona m gap., chimo Taka AeKIaparuuTe
kato [exmapauuss or MaHuna 3a CBETOBHMS
TypuzbMm ot 1980 r., Jlexknapauus ot Puo ne
JKaneripo 3a okoJiHaTa cpea U pa3BUTHUETO OT
1992 r., [Hexknapamusa ot bepiun 3a
OMOJIOTUYHOTO pazHOOOpa3ue W yCTONUMBHUS
Typu3bMm 1997 r., Jleknapanus 3a eKOTypusma
or Ksebex or 2002 r., W 3aKOHUTE 3a
3actpamienute Bugose Ha CAILl ot 1973 1., 3a
KadecTBOTO Ha BB3ayxa Ha CAILl, 3a Bomata
Ha CAIll, 3a oma3BaHe Ha OKOJIHATa Cpena Ha
Kanama ot 1999 r., 3a mojabpkane Ha BXHU
exonornuynun ycnyru B Kocra Puka, 3a
npaBara BbpPXYy FOpCKUTE 3eMU Ha MHuUs ot
2009 r. w gp. mpwiaraHd M TO3HATH B
CBETOBHATA MMPAKTHKA.

Jpyru 3HaUMMM  JOKYMEHTH ca
crpareruute. Hikou oT 00mIOM3BECTHUTE ca:
['mobGanmna cTpareruss 3a  OHOJOTUYHOTO
paszHooOpaszue ot 1992 r., O6moesponeiicka
cTparerus 3a OMOJOTHYHOTO pa3HooOpasue u
nanawadTta ot 1995 r., Temaruyna crparerus
32 YCTOMYMBO W3MOJ3BAaHE HA MPHUPOTHHUTE
pecypcu Ha EC ot 2005 r., Temaruuna
CTpaTerus 3a Mpena3BaHe ¥ peruKInpaHe Ha
ornagbi Ha EC ot 2005 1., Crparerus 3a
ycroiunBo paszutue Ha EC, akryanusupana
npe3 2006 r., Temaruuna crparterus 3a
oma3Bane Ha mousure Ha EC ot 2006 r.,
Crparerusita 3a OHOJIOTUYHO pPa3zHOOOpazme
Ha EC 3a 2020 r., JIucaboncka crparerus 3a
MKOHOMHUYECKH PacTeX | 3aeTocT, CTparerus
3a HaMaJIsiBaHE Ha OMAKOBKUTE Ha [ epMaHwms,
Crparerus 3a M3MOJ3BaHE HA BBH30OHOBSIEMHU
€HEepPruiiHM  M3TOYHMIM Ha ['epmanus,
Hanmonanmau  cTpaternu  3a  €KOJOTHYHO
ycroiunBo pasputue Ha Opannus ot 1992 r.
uap.

Heob6xomumMo e 1ma ce oObpHE
BHUMaHHE€ ¥ Ha  CHIIECTBYBAIIUTE U
npwiaraun  nporpamu  (Ilporpama  3a
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necTBUs B 00JaCTTa Ha OKOJIHATA cpelia Ha
EBponeiickus cpro3, Hanumonanna nporpama
3a  Typuz3bM Ha Mekcuko 2001-2006,
Hamuonanna mnporpama 3a omna3BaHe Ha
OKOJIHATa cpejia U NPUPOJHUTE PEecypcu Ha
Mekxkcuko u ap.), mianose (Hanuonanen mian
3a pazputue Ha Typu3ma Ha Kocrta Puka 2002-
2012, Crpareruuecku IUlaH 3a pa3BUTHE Ha
Eruner or 2001 r.), miaHoBe 3a nelcTBUE
(Ilnan 3a peiictBue Ha BenukoOpurtaHus 1o
ouopazHooOpasue, [lnan 3a geiicteue Ha EC
3a yCcTOMYMBO MOTpeOsIeHHe U MPOU3BOACTBO
U YCTOWYHMBU HUHIYCTPUATHU IOJUTUKU OT
2008 r. u ap.), ycraBu (Hamp. YcrtaB Ha Exo-
Typornepatopure B ABcTtpanus ot 1991 r. u
ap.), nmpoTokosin (MOHpEaJICKu MPOTOKOJ 3a
3aIIuTa Ha O30HOBHSA ciol ot 1987 r.,
XeM3UHKCKHS MTPOTOKOJI 32 CEPHUTE €MMCUU,
[Iporokona ot Kuoro ot 1997 r. u ap.), xaptu
(EBpomneiicka xapTa 3a yCTOMYMB TypuU3bM B
3alIUTEHUTE TepUTOpuM, EBpomeiicka xapra
Ha YCTOWYMBHUS TypU3bM B MPHUPOJHUTE
napkoBe BbB DpaHmus u 1p.), KOIEKCH
(CBeroBeH KOJEKC Ha €THKaTa B Typu3Ma OT
1999 r., npuet ot oOmoTto cropanue na CTO
B Cantsaro ne Ywmmu, Kojekc 3a oma3BaHe Ha
OKOJIHATa  cpela  3a  TypuUCTHYEcKaTa
uHayctpus Ha @panuus ot 1990 r.

CpBpeMeHHUTEIEHCTBAIN3AaKOHHU, T10-
CTaBSIIMIIPAaBHATa OCHOBA 3a YCTONYMBO pas-
Butue Ha Penyonukabbarapus, ca:

Kouctutynus nHa Pbwarapus.Ome B
rmaBa mbpBa, "OcHOBHM Havana", un.l5
rinacu: "Pemybnuka bwarapus ocurypsia
OMa3BaHETO U  BB3IPOU3BOJCTBOTO  Ha
OKOJIHATa cpena, MOIIbPKAHETO U
pazHooOpa3ueTo Ha JKMBaTa MpUpoAa U
pa3yMHOTO H3MOJ3BaHE Ha MPHUPOJHUTE
OborarctBa W pecypcure Ha crpaHara." B
Koncrurynusra  (u4n.55) wu3puyHo  ce
noauepraBa: "'paxgaHnure umaT mnpaBo Ha
3/IpaBOCJIOBHA U OJaronpusTHa OKOJHA cpena
B CbOTBETCTBUE C YCTAHOBEHUTE CTaHAAPTH U
HopMmaTuBH. Te ca MIBKHM Jda omnasBaT
okotHaTta cpeza".®

3aKoH 3a Ola3BaHe Ha OKOJIHATA CpPeja.
3aKkOoHBT 3a OIa3BaHE HA OKOJIHATa Cpela,
npuet cenrteMmspu 2002 r., cb31aBa npaBHaTa
pamMKa 3a KOMIUIEKCEH MOJIXO0J  KbM

SKoncrurynus Ha Pobarapus, npuera na 12 romm 1991
T.
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BBIIPOCUTE HA OKOJIHATA Cpeaa. Y CTOMYMBOTO
pa3BUTHE € Ha IBPBO MSCTO B CIHCHKA OT
MIPUHIIUIIN, HA KOUTO C€ OCHOBABAa OIIa3BAHETO
Ha OKoJHarta cpena. B 3akoHa ca mocraBeHu
OCHOBHHTE TPAaBHU HM3MCKBAaHHS 3a OIa3BaHE
U TI0JI3BaHE Ha KOMIIOHEHTHTE Ha OKOJIHATA
cpejia ¥ YIpaBJIeHHeTO Ha OTHaabIHTe.’
3aKoH 3a pEeruoHaaHOTO pa3BuTue. Ha
I'’BPBO  MSCTO CpeJ LEIUTe Ha 3aKoHa €
Ch37aBAaHETO Ha YCJIOBHUS 3a OalaHCHUPAHO U
YCTOWYMBO  pa3BUTHE HA pAHOHUTE B
PenyOnuka bovarapus. B un.3 Ha 3akoHa e
neduHUPaHO MOHSITHUETO "perunoHaIHO
pazButHe" Karo mpouec Ha (opmupaHe u
OCBIIECTBSBAaHE HA TOJUTHKA 32 IMOCTUTAHE
Ha OajaHCHpPaHO U YCTOMYMBO pa3BUTHE Ha
aJIMUHUCTPATHBHO-TEPUTOPUATHUTE
eIMHUIM, 00CIMHEHU B PailOHHM 3a IJIAaHUPAaHE
Ha TepuTOopusATa Ha PenyOmuka Borarapus.®
3aKoH 3a YCTPONCTBO Ha TEPUTOPUSATA.
Usnien mbpBU Ha 3akoHa riacu: "Tepuropusra
Ha Pbbarapus e HamuoHamHO OOraTCTBO.
HelHOTO yCTpOWCTBO rapaHTHpa yCTOMYUBO
pa3BUTHE W OJIATOTNPUSATHH YCIOBUS 32
’KHBEEHe, TP/l U OTIMX Ha HaceleHueTo".’
3aKkoH 3a ymWcToTara Ha arMochepHus
Bb3ayX. (Cbc  3akOHa ce  ypexnaar
ONpEJENIIHETO Ha TOKa3aTelid U HOPMH 3a
Ka4ecTBOTO Ha  aTMOc(epHHS  BB3AYX;
OTpaHWYaBaHETO HA EMHUCHHTE; IIpaBaTa H
3aIbJDKEHUSTA Ha TbP)KaBHUTE u
OOIIMHCKUTE OpraHd, HAa HOPUANYECKUTE W
¢buznueckuTe amna o KOHTpOJIa,
VIpaBICHUETO W TMOJIbPKAaHETO  Ha
KaueCTBOTO Ha aTMOC(EepHUs Bb3ayX.
3akoH 3a BoauTte. [IpenBuxaa Mepku 3a
MPEJOTBpATSIBaHE BJIONIABAHETO, OIMA3BaHE U
nosoOpsiBAaHE  CHCTOSIHUETO HA  BOJTHHTE
€KOCUCTEMHM M BOJHATa Cpejla; HachbpyaBaHE
Ha YCTOWYMBOTO W3MOJ3BAaHE HA BOIHUTE;
KOMIUIEKCHO, MHOTOKPAaTHO H e()eKTUBHO
M3II0JI3BaHE HA BOJHUTE pecypcu. !

"3akoH 3a ona3BaHe HA OKOIHATA cpefia, oOH. JIB,

6p.91 or 25 CenremBpu 2002 .

$3akoH 3a ycTpoiicTBO Ha TepuTopHUATa, 00H. JIB, 6p.1

ot 2 Anyapu 2001 r.

93aKoH 3a pErHOHAIHOTO pa3BuTHE, 00H. JIB, 6p.14 oT

20 ®espyapu 2004 .

103akoH 3a uncToTaTa Ha ATMOC(EPHUIBB3LYX, OOH.

JIB, 6p.45 ot 28 Maii 1996 1.

13akon 3a BomuTe, 06H. 1B, 6p.67 ot 27 IOmu 1999 r.
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3akoH 3a mouBuTe. OmnasBaHeTO Ha
MOYBHTE C€ OCHOBaBa Ha  IpWIaraHe Ha
noOpH TPAaKTHKW TPH  TIOJ3BAaHETO Ha
nouBute. [10 OTHOIICHHE HA HAHECEHU BPEIU
BBPXY IIOYBUTE OTHOBO CE€ MPHUJIara MpHUHITATIA
"sambpcuTenaT miama". '

3aKoH 32 OTHAABLHTE. 3AKOHBT YPEKIa
€KO0JIOTOCH00Pa3HOTO yIIpaBJICHUE Ha
OTIIAIBIMTE, KOETO CE€ OCBIIECTBIBA C LIET Aa
Cce TpEeNOTBpaTH, HaMajld WIH OrPAHUYIU
BPEJHOTO UM BB3JICHCTBHE BHPXY YOBEIIKOTO
37ipaBe U OKoJHaTa cpena.'?

3akoHOJaTeIHATa pamMka 3a
YCTOWYMBO pa3BUTHE 00XBalla ole 3aKoHa 3a
BBH300HOBIEMUTE u AITCPHATUBHUTC
eHepruitHu W3TOYHHUIIY, 3akoHa 3a
eHepruiiHaTa  e(QEeKTHBHOCT, 3akoHa 3a
SHepreTukaTa, 3akOHa 3a 3aluTa  OT

BPEHOTO  BB3JICUCTBHE HAa  XUMUYHUTE
BEIIECTBA U Mpenapary, 3aKkoHa 3a 3alluTa OT
IIyMa B OKOJIHATA Cpena.
Konnenmusra 3a ycTOWYMBO pa3BUTHE

CTOM B OCHOBaTa Ha MHOIO HalMOHAJIHU
CTpAaTeTUYECKH, IUIAHOBM W  NIPOTpPaMHHU
nokymeHTH. OCHOBHUTE CpeJl TSX ca:

Hanmonanna crparerus 1no okoJiHa cpesa,
2005-2014 r.O6mara apArocpoyHa Iena Ha
CTpaTerusra € nojoOpsBaHe KayecTBOTO Ha
KUBOT Ha HACEJIIEHHETO B CTpaHaTa 4pe3
OCHUT'ypsIBaHE Ha 3/IpaBOCJIOBHA "
OnmarompusiTHa cpela M 3ama3BaHe Ha
060raToTO MPHUPOJIHO HACIEICTBO Ha OCHOBATa
Ha YCTOMYMBO YIpaBJieHWE Ha OKOJIHATa
cpena.'t

Hanumonanna crpaterus 3a pEeruoHaIHO
pazsutue, 2005-2015 r.B crparerusita e
orOensi3aHo, 4ye  IJlaBHaTta  Lel  Ha
PErHOHAIIHOTO pa3BuTHE 3a nepuoaa 1o 2015
I. € IOCTUT'aHe Ha YCTOMYMBO M OalaHCUPaHO
pasBuTHEe Ha padonuTe B PemyOnuka
Boirapus. '

[IpoekT Ha crTparerus 3a YCTOWYHBO
pazButue Ha Pemybnuka bwarapus, 2007
r.OcHoBHara uen Ha  Hanuonannara

123akoH 3a nousure, 06H. JIB, 6p.89 or 6 Hoemepu
2007 .

133akoH 3a otnagbuuTe, 06H. JIB, 6p.86 ot 30 Cen-
temBpu 2003 1.

“Hanmonanua crpaterus 1o okonHa cpeaa, 2005-2014
r.

SHanuoHaiHa cTpaTerus 3a perHoHaaHo pa3BUTHE,
2005-2015 .
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CTpaTerus 3a YCTOMYMBO pa3BUTHE € Ja
o4epTae M OCHIIECTBH ACHHOCTH, KOWUTO I
MOBUIIIAT Ka4e€CTBOTO Ha XUBOT B bbiarapus
KaKTO 3a HACTOSIIOTO, Taka M 3a OBICHIOTO
MTOKOJICHUE.

B nokymeHTa ca 3acersatd €KOJIOTHYHHU,
MKOHOMHYECKH ¥ COIMATHH BBIIpocH. '©

HammoHaneH 1miaH 3a JEHCTBUE IO
OKoJIHA cpena — 3apase, 2008-2013 r.B mrana
ca oTOeIsA3aHN WHCTPYMEHTHTE 3a
yIOpaBJeHUE Ha OKOJHATa Cpelna, a MMEHHO
MH(QOPMAIIMOHHUTE CHUCTEMH, OIICHKAaTa Ha
BpEIHO JAeUCTBAIIUTE (PAaKTOPH, MEPKHUTE 3a
KOHTPOJI, WKOHOMUYECKHUTE u
aAMUHUCTPATUBHUTE PpETyJaTOpHu, HAYIHO-
u3cnenoBarenckara pabora u ap.!’

KbM crparermyeckure M mporpaMHH
JOKYMEHTH, HWMalld  OTHOIIEHHE  KbM
YCTOMYMBOTO pa3BUTHE HA WHIYCTPUATHHU
30HM B Pbwarapus ce otHacar owme: Bropu
HallMOHAJIEH TIJIaH 3a ICUCTBHUE 10 U3MECHEHUE
Ha kiaummara, 2005-2008 r.; Hammonamxa
mporpamMa 3a yrnpaBJieHHE Ha JACHHOCTHUTE IO
otnagbrure, 2003-2007 1.; Hammonamxa
CTpaTterus 3a pa3BUTHE U YIPABICHHE Ha
BogHus cektop 1o 2015 r.; Crparerus 3a
HachpYaBaHe Ha WHBECTHUITUUTE;
Hanmonamnata crpaTteruss 3a pa3BUTHE Ha
E€HepreTuKaTa M eHepruiiHata e(QeKTUBHOCT;

Hanmonamsa crpareruss 3a  peruoHaIHO
pasBuTHe, Hannonanen I1aH 3a
UKOHOMUYECKO pas3BUTHE. Yeroiunso

pa3BUTHE 3aeMa LEHTPAIHO MSCTO M Cpel
nenuTe W npuopurerure Ha Hanmonamnara
CTpaTerus 3a YCTOMYMBO pa3BUTHE Ha
Typusma B bwarapus  2009-2013 r.,
Hanmonamsa  crpareruss 3a  yCTOWYUBO
pa3BuTue Ha 3eMmenenuero B bearapus, 2015
. 1 JIp.

Ha ©Oa3zara Ha HampaBeHUs aHalu3
MOXE J1a C€ HalpaBd M3BOABT, Y€
YCTOMYMBOTO pa3BUTHE HA bbarapus croum Ha
BHMMAHUETO Ha MyOJIMYHATa BJIACT U HaMupa
LIMPOKa IIPABHA perjaMeHTalusl.

3. XyMaHuTapHHU aCNeKTH Ha
YCTOHYUBOTO pa3BUTHE

16 TIpoexT Ha cTpaTerus 3a yCTOHYMBO Pa3BUTHE HA
Penyonukabwnrapus, 2007 r.
'"HanmoHnaneH IiaH 3a IeiCTBHE 110 OKOJIHA CPea —
3apase, 2008-2013 r.
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IIpuema ce, u4e
pa3BUTHETO, KOETO €  WKOHOMHYECKHU
e(eKTUBHO, COIMAIIHO  CIPaBEUIMBO U
ekoJiorocro0pasHo. ConmanHaTa ChCTaBsIIa
Ha YCTOWYMBOTO pAa3BUTHE € OpPHUCHTHpPaHa
KbM YOBEKa M HAcOYCHA KBbM ChXpaHSIBaHE
CTaOMITHOCTTAa HA CONMAIHUTE W KYITYPHH
CUCTEMH W KBbM CBbKpalllaBaHe Ha Opos Ha
pa3pymuTeIHATE KOHMIUKTH MEXIy XOpara.
Baxken acmekr Ha TO3W TOJXOJ Ce sBSBa
CIPaBEUTMBOTO pas3lpe/ieiicHne Ha Ojarara.
HeobOxomuMo € KakTo ChXpaHsBaHE Ha
KYJITYPHHUS KaImuTaj " HEroBOTO
MHOT000pa3ueB CBETOBEH Mamabd, Taka u
I'BJIHO  UW3MOJI3BAaHE HA  IPAKTUKA — Ha
YCTOWYIHBO pa3BHTHE, cpeniaHu B
HETIOMYJISIpHU yATypu.3a Jla JTOCTUTAHE [0
YCTOWYMBO pa3BUTHE, Ha CBBPEMECHHOTO
OOIIECTBO IEe My C€ HAJIOXH Ja Ch3JaJe
e(eKTUBHA CHUCTEMa 3a B3eMaHE Ha PEIICHUS,
OTYHTAIIA HUCTOPUICCKUS OTIUT u
moonipsiBaiia riypajimsma. BaxHo e ma ce
MMOCTUTHE HE caMO BBHTPEIIHA CIPABETHBOCT,
HO W CIIPaBEIIMBOCT MEKIY MOKOJIeHUsATa. B
paMKHATE Ha KOHIEHIUATa 32 YOBEIIKOTO
pa3BUTHE 4YOBEKHT C€ sBsIBA HE OOCKT, a
cyOexkT Ha pasButhe. Karo ce ommpa Ha
pa30upaHeTo, Y€ UYOBEKHT € OCHOBHA
[IEHHOCT,  KOHIICNIMATa 3a  yCTOWYHBO
pa3BUTHE pa3BHMBa Te3ara, Y€ YOBEKBT ¢©
JUIBKEH Ja yd4acTBa B IIPOILIECHUTE, KOWTO
3acaraT HETOBHS JKH3HEH IThT, J1a ChJCHCTBA
IIPY B3EMaHETO Ha pEIICHHS, Ja yJacTBa B
M3IBIHEHHET0 U KoHTpona.'® Bcemdko ToBa
pa3kpuBa XYMaHHHUTE aCTICKTH Ha
YCTOWYUBOTO pa3BUTHE. CornaitHo
CIPaBEIUTMBOTO Pa3BUTHUE BKIIOYBA B ceOC CH:
II'BJTHA 3a€TOCT; TUKBHIUPAHE HA OCTHOCTTA U
W3rpakJIaHe WM ChOTBETHO pa3lIMpsSBaHE Ha

YCTOMYHMBO €

cpemHara  Kiaca, T.C. CIIpaBEINBO
pasmnpeencHue Ha
HAIIMOHAITHOTOOOTacTBO; 3alMTHA

COLlMAJIHA Mpeka 3a JOMaKMHCTBAaTa C Hai-
HUCKM  JIOXOJM; HapacTBalla MOKyrHaTejaHa
CIOCOOHOCT; HAJISKIHO 3allUTEHU IIpaBa Ha
KylyBauuTe;  JOCTbI  JIO  KaueCTBEHO
3[lpaBeona3BaHe; JOCTBI 10 00pa3oBaTEIHU
YCIIYTH; JTOCTBII hi (o) uHbopManus;
rapaHTupaHa HalMOHaJIHa CUT'YPHOCT;
rapaHTUpaHU YOBEILKH MpaBa; 3ama3BaHe Ha

18https://ru.wikipedia.org/wiki
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HAaIlMOHAJTHOTO KYJITYPHO HACJICACTBO, YUCTA

okoinHa cpepa.ConuanHo  clpaBenIMBara
cTpaHa Ha AepuHHLMATA ce (POoKycHpa BbPXY
COLIMAJTHO-UKOHOMUYECKUTE u
MHCTUTYLUOHATHUTE aCreKTH Ha
YCTOMYHMBOCTTA. Ts otpaszsgBa  CbIIO
COLIMATHOTO U3MEpEHHUeE, JIOKOJIKOTO
peryiaTuBHUTE MEXaHU3MU B

WKOHOMHYECKAaTa M COI[MalHaTa cdepa umar
MPSKO OTHOIIEHHWE 3a IIOCTUTaHETO Ha
conuanHa  cnpasemauBocT.Ilo  mpuHIMD,
B3aMMOJICHICTBUETO C TIPUpOJATa H3pa3siBa
CUCTEMa OT HMKOHOMHYECKH OTHOIICHHUS IIO
MOBOJ] Ha TIPOU3BOJCTBOTO, Pa3MpeaCIECHUETO
1 TIOTPeOJICHUETO HAa MAaTepUATTHU U TYXOBHHU
Onara.XapakTepucTUKaTa Ha YCTOWYHUBOTO
pa3BuTHE OM OWia HEMbJIHA U HETOYHA, aKO
npobieMuTe  Ha  pasNpeiesiCeHHeTo |
[IOJI3BAHETO Ha NPOU3BEJIEHUTE Ojlara He ce
B3eMar mpemBuaA. B TO3W  CcMHCHI,
OCHOBATEJHO C€ MOoJ4YepTaBa BoJjeLIaTa poJis
Ha “‘colMaliHaTa yCTOMYMBOCT” MpHU OLEHKATa
Ha 00IECTBEHOTO pa3BuTHE. Tazu Oenexka e
3aAbJDKUTENIHA,  3all0T0 B MHOTO  OT
pa3BUBAIIUTE C€ CTPAaHU H OCOOEHO B
CTpPaHHUTE B MPEXOJ KbM IMa3apHa NKOHOMHUKA,
peannusT pacrexx Ha BBII ce cwmpoBoxkia
CbC 3aJbli0OyaBalia ce AUCIPONOPLUS B
pasmpenenenuero Ha goxonute.Korato ce
TOBOPHU 32 YCTOMYMBO pa3BUTHE TPsOBa Jia ce
OTYATAT TIPUHIMIHATE U PE3YJITATUTE OT
pasIpeneneHueTo Ha Ch3aJIEHOTO
obmecTBeHo OorarcTBo. PazBuTHeTo Ha emaHa
€KOJIOTUYHO YHCTa CTpaHa C TOoa4epTaHa
coIMaHa MOJIApU3AIs U MU3EPEH CTaHIapT
Ha JKMBOT € TOYHO TOJIKOBA HEYCTOWYHUBO,
KOJIKOTO W Pa3BUTHUETO Ha CTpaHa C BUCOKO
MKOHOMHMYECKO pAaBHHMINE,HO 3a CMETKa Ha
Jerpaaupaia npupoja. HecbmueHo,
COIMATHO-UKOHOMHUYECKUTE M EKOJOTUIHUTE
aCleKTH ca B3aUMHO IIpejroJiaraiy ce 3a
MMOCTUTAaHE  HAa  YCTOWYMBO  pa3BUTHE.
PazButneTo € ycroumBo, ako TO Moa00psiBa
KU3HCHUS CTaHJApPT HAa BCHUYKU TPaXkJIaHHU,
BOJM JI0 OTpPaHUYECHHE ¢ BIIOCJICACTBUE
eJIMMUHHUpAHE Ha KpaiiHaTa O€aHOCT,
0€3J0MHOCTTa ¥ HETPAMOTHOCTTA, aKO BCEKH
YJIEH Ha 0OIIECTBOTO MMa JOCTHII J0 padboTa,
oOpa3oBaHue, 3/paBeola3BaHE, COIMAJIHO
OCUTYpsSIBAHE U €KOJOTUYHO YHCTa KU3HEHA
cpeza. [TocnenoBarennocrra "
KOMIUIEKCHOCTTA Ha OLIEHKaTa Ha Pa3BUTHETO,
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OT TJelHAa TOYKAa Ha CTETMEHTa Ha HEroBara
YCTOMYMBOCT, TpEAroiara IBHKEHHETO Ha
aHaiM3a  OT  otrnenHara  ¢upma U
JIOMaKHHCTBO, npes OOIIMHCKOTO,
PETMOHATHOTO ¥ HAIMOHAIHO paBHHINA [0
“rmobanHoro obmectBo”. He e BB3MOXKHO
MOCTUTAHETO Ha YCTONYMBO pa3BUTHE CaMO B
OTHeNHAa CTpaHa W OIIe I0-MalKo, aKo
ONaroJICHCTBMETO Ha eIHAa WJIH IOBeYe
CTpaHH € 3a cMeTKa Ha Japyru. M oOpaTHOTO,
O7aroJICHCTBMETO Ha BCSKAa CTpaHa B elIHA
MM Jipyra CTCICH 3aBUCH OT IIOCOKarTa,
JMHAMUKaTa ¥ MeXaHW3Ma Ha pa3BUTHE Ha
CBETOBHATa MKOHOMHUKA. J[OCTHTHATOTO Beue
paBHHINE Ha B3aWMO3aBHCUMOCT M B3aWMHO
JOITbJIBAHE HAa HAIMOHAJIHHUTE CTOMAHCTBA
HEM30€KHO Tpearosiara TakaBa THaeKTHKa B
aHamM3a Ha pelanusATa  MEXAy OOIIOTO
(rmo0anHOTO) M €AMHUYHOTO.

3akiaroyenne: BCBITHOCT KOHIEMIIUATA
32 YCTOWYMBO pa3BUTHE M MPOEKIUATA U
BBPXY OKOJHAaTa cpela € KOHIEHTPUPAH
u3pa3 Ha HOBOTO pa3duWpaHe 3a BpbB3Kara
MEX]ly YoBeKa 1 npupoaarta. CtaBa BBIPOC 3a
OpUEHTHpaHa KbM 4YOBEKa CTpaTerus, Ipu
KOSITO, OT €IHa CTpaHa Ce OCHUrypsiBa
€CTeCTBEHO MPHUIOOMTOTO OT HEro IMpaBO Ha
OnmarompusiTHa OKOJIHA cpelna, a OT JApyra,
caMuUsT YOBEK ce 00BBp3Ba ChC
3aJBbJDKCHHETO JIa CBhXpPaHH MPUPOTHOTO
pasHooOpa3ue, 4acT OT KOETO € U TOH CaMUSIT.
OcBeH TOBa HMKOHOMHYECKHST pacTeX W
HOBHUTE TEXHOJOTMH C€ TIOJYMHSIBAT Ha
NpUHIMINTE Ha XyMaHu3ma. PaszOupa ce,
MHOTO € TPYAHO Jla ce ouepTae B JCTailuin
CIIO’KHATa KOH(UTYpaIys Ha Bpbh3KaTa MEXKIY
MKOHOMHUYECKOTO Pa3BUTHE M OIAa3BaHETO Ha
OKOJIHaTa  cpeJa W KOHTEKCTa  Ha
KOHIICTIIMATA 32 YCTOWYMBO pa3BuTHe. ToBa
obave He O3HayaBa, 4e He Morar jaa Obaar
OTIpENIeNICHN  TapaMeTpuUTe Ha  Mpoleca.
Bonmemo 3HaueHme wuma OTroBOpPBT Ha
BBIIPOCA B KAaKbB CBST JKUBEEM M KAKBB CBST
IIe OCTaBHM 3a OBJICIINTE TIOKOJICHUs. B T031
OyxX ca u3pabOTeHW U JIOKYMEHTHTE Ha
MEXKIyHAPOAHUTE  OpPraHM3alWH,  YHUATO
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aKTUBHOCT €  KOHIICHTpHUpaHa  BBPXY
OCUTYpSIBAHETO HA YCTOMYMBOTO pa3BUTHE.
BO)IGHII/I HHCTUTYIMKM B Ta3d HaCOKa cCa
Komucusita mo ycroWdmBO pa3BUTHE KbM
OOH, MexnayHapoaHusi H3CIEI0BATEICKH
HEeHTHp TO pas3BuTHe, OpraHmzanuara 3a
HKOHOMHYECKO CHTPYAHHUYCCTBO U PA3BUTHUC,
MexayHapoaHata O0aHKa 3a BB3CTaHOBSIBaHE
U pasBUTHE, EBPONEHCKUAT CBIO3 U
000coOeHMUTE B HEroBara  CTPYKTypa
CTIeMAM3UPAHH 3BCHA.

Conclusion: In fact, the concept of sus-
tainable development and its projection on the
environment is a concentrated expression of
the new understanding of the relationship be-
tween man and nature. It is a human-oriented
strategy in which, on the one hand, it natural-
ly provides the right to a favorable environ-
ment, and on the other, the person himself is
bound by the obligation to preserve the natu-
ral diversity, which is part of himself. Moreo-
ver, economic growth and new technologies
are subject to the principles of humanism. Of
course, it is very difficult to outline in detail
the complex configuration of the link between
economic development and environmental
protection and the context of the concept of
sustainable development. However, this does
not mean that the parameters of the process
can not be defined. What matters is the an-
swer to what kind of world we live in and
what kind of world we will leave for future
generations. In this spirit, the documents of
the international organizations, whose activity
is focused on the provision of the sustainable
development, are produced. Leading institu-
tions in this direction are the United Nations
Commission on Sustainable Development, the
International Development Development Cen-
ter, the Organization for Economic Coopera-
tion and Development, the International Bank
for Reconstruction and Development, the Eu-
ropean Union and its specialized units.
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Summary. The liquid crystal display (LCD) screen is a main constituent of electronic devices
used in our everyday life, such as cell phones, HDTVs, monitors, laptops, computers, digital
watches, etc. The LCD screen typically contains conductive electrodes, made of indium tin oxide
(ITO). ITO is a mixture of indium(1ll) oxide (In>03) and tin(IV) oxide (SnQ:). The concentration of
indium varies from 102 mg/kg up to 400 mg/kg of LCD screens, while the amount of indium in ores
used for indium primary production is in the range of 10-20 mg/kg of ore. It is believed that
reserves of this metal could be depleted by 2020. Therefore, it is necessary to recycle electronic
items and recover the indium. The paper presents different methods for recycling indium from used
LCDs. Main attention is paid to the most widely studied and applied hydrometallurgical method.
The work discusses factors influencing the efficiency of indium leaching, such as pre-treatment,
concentration and type of leaching reagents, addition of oxidizing reagent, temperature, stirring
velocity, and time. Indium separation from the obtained leach solutions by use of liquid-liquid
extraction, ion exchange, precipitation and cementation is presented.

Key words: indium, hydrometallurgy, leaching, ITO, LCD recycling

Peswome. Expanvm ¢ meunokpucmanen oucnieti (LCD) e ocnosen KoMnoHeHm HA eNeKmpOoH-
HUme yCmpoucmea, u3noi38anu 666 6CEKUOHEGHUsI HU HCUBOM, KAMO MOOUTHU menedonu, meesu-
30puU, MOHUMOPU, TANMONU, KOMnIompu, yu@dposu vacosnuyu u m. H. LCD ekpanvm 0OuxHogeHo
CHOBPIAHCA NPOBOOUMU eneKmpoou om unoueso-karaern oxkcud (ITO). ITO e cmec om unoues(lll)
okcuo (In203) u xanaen(lV) oxcuo (SnQO;). Konyenmpayusma na unous eapupa om 102 me/ke 0o
400 me/ke LCD expan, 0okamo Koauuecmeomo Ha uHOusi 8 pyou, U3noi3eaHu 3a nbpeUUHOmMo My
npouzeoocmeo e 6 ouanasona 10-20 me/ke pyoa. Cmama ce, ue pezepgume Ha MO3U MEMAL MOACE
oa ce uzuepnam 0o 2020 2. 3amosa e He06X00UMO 0a ce peyuriupam eieKmpoHHUme KOMNOHeHmu
u oa ce v3cmanosu unouam. Cmamusama npeodcmass pasiuyHu Memoou 3a peYukiupane Ha UHOUl
om usnonzeanu LCD. I'n1aéno snumarnue ce omoensi Ha XuopomemanypeuiHus Memoo, Koumo e Hau-
wWupoxo uzciedsan u npuiraean. Pabomama ouckymupa ¢paxmopume, Koumo 1ussam Ha ephexmus-
HOCMMA HA U3LYHCBAHEMO HA UHOUS, KAMO npedeapumenro mpemupane, KOHYeHmpayus u 6uo Ha
usnysrceawume peazeHmu, 000aesaHe HA OKUCIABAW, peazenm, memnepamypd, CKOpoOCm HA pas-
OvpKkeanemo u epeme Ha mpemupare. llpeocmasenu ca meuHo-meuHama eKCMpaxKyusi, UOHUAM
oOMeH, Yymasaeanemo u yeMeHmayusama Kamo Memoou 3a omoensane HA UHOUs Om pasmeopume,
NOIYYeHU Ce0 UTYHCBAHE.

Knrwouoeu oymu: unouii, xuopomemanypeus, usayxceane, ITO, peyuxnupane na LCD

compounds 4%, and the others are 8% [1].

Introduction. According to a report of the Production of indium tin (Sn) oxide continued
European Commission, the worldwide use of to account for most of global indium
virgin indium (In) is as follows: flat panel consumption in 2016. ITO thin-film coatings
display 56%, solders 10%, photovoltaics 8%, were primarily used for electrical conductive
thermal interface materials 6%, purposes in a variety of flat-panel displays -
semiconductor and LEDs 3%, alloy and most commonly liquid crystal displays
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(LCDs) [2]. Indium demand growth for flat
panel displays is expected to be around 5.5%
per year until 2020, driven in particular by the
rise of smart phones and tablets, as well as
steady growth in demand for flat screen TVs,
laptops and computers [1].

The LCD screen is a main constituent of
electronic devices used in our everyday life,
such as cell phones, HDTVs, monitors,
laptops, computers, digital watches, and
portable compact disc players. The LCD
screen usually consists of conductive
electrodes, made of ITO, which are placed
between glass plates. ITO is a mixture of
indium(IIT) oxide (In2O3) and tin(IV) oxide
(Sn0O»), with typical concentrations in the
range of 80-90 wt% of In,O3, and 20-10 wt%
of SnOx.

Indium is considered as a critical metal in
the supply chain in short, medium and long
term|[3,4].

Primary indium 1is most commonly
obtained from the zinc-sulfide ores (mainly
sphalerite). The indium content of zinc
deposits from which it is recovered ranges
from less than 1 ppm to 100 ppm [2], most
often - 10-20 ppm [5]. Although the
geochemical properties of indium are such
that it occurs in trace amounts in other base-
metal sulfides such as chalcopyrite and
stannite, most deposits of these metals are
subeconomic for indium extraction [2]. In
contrast, the concentration of indium
available in LCD screens is estimated to be
between 102 mg/kg of screen [6] and 400
mg/kg of screen [7]. However, it is reported
that when the polymer film attached to the
LCD screen is previously removed, the
amount of available indium can be as high as
1400 mg/kg of screen [6].

Substitutes of ITO have been developed
for different applications, such as antimony
tin oxide coatings, carbon nanotube coatings
in flexible displays, solar cells, and touch
screens and gallium arsenide in solar cells and
in many semiconductor applications [2].
However, antimony, gallium and carbon
(cooking coal) are classified as critical
materials [3].

Due to the expected increasing need of
indium, its limited availability from primary
sources and the fact that LCD screens are

Volume 2/2017 * Top VIl Homep 2/2017

increasingly used in consumer goods,
combined with the continued increase in the
generation of this waste, it is necessary to
recycle electronic items and recover the
indium. Every day new models of electronic
devices appear on the market and the already
available devices are quickly discarded. For
example, considering the amount of LCD
appliances put on the market in Europe 27 in
2011, 6.5 tons of indium are expected to
become available in the coming years as
potential stock [8]. In the United States, each
year more than 130 million of cell phones
reach the end of life and are discarded [9] and
in a cell phone, 4.4 wt.% correspond to the
LCD screen [5]. Nowadays, about 70 % of
indium is recovered from ITO scrap,
generated during the manufacturing process
of liquid crystal displays. There are several
reports that describe how to recover indium
from this new scrap [10]. However, only 1 %
of indium from end-of-use LCDs appeared to
be recovered in 2011 [11]. This is mainly due
to the fact that only small concentrations are
present in each device, thus a large number of
screens would be required to make this
economically  viable.  Significant post-
consumer volumes have only recently started
to emerge [1], thus making the recovery of
indium from LCD screens economically
viable.

The present paper is devoted to recovery of
indium from post consumer LCDs by
hydrometallurgical methods.

Recycling methods - in general.
Generally, indium can be recovered from ITO
by a pyrometallurgical or hydrometallurgical
technology. Umicore in its Hoboken plant
recycles In in its base metal operations with a
recycling capacity of 50 t. The lead bullion
that is obtained after the mixed scrap smelting
and contains silver, indium, tellurium,
selenium, bismuth, antimony, arsenic and tin
is purified via different steps to lead and eight
different high purity metals. Construction of a
new Umicore plant in China for the
production and recycling of ITO targets was
completed in 2016 and started to ramp up
production [12]. No data on purifying steps
are disclosed.

A pyrometallurgical process for the
recovery of metallic indium and tin from ITO
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scrap has been experimented at laboratory
scale to verify the proposed process for
practical purpose. The process consists of two
stages. At the first stage, ITO is reduced to In-
Sn alloy with CO at 1023 K, 70 vol% CO,
and reaction time of 90 min. At the second
stage, indium in the In-Sn alloy is
preferentially vaporized at a 1373 K, under
vacuum, due to the difference between the
vapor pressure of indium and tin [13].
Takahashi et al. [5] proposed a method for
indium recovery from LCD scrap comprising
the following steps: The samples are first
treated with an aqueous solution of
hydrochloric acid to alter the structure of the
indium(IIl) oxide found in LCDs into a
chloride-induced indium compound and,
therefore, enabling the vaporization of In at
relatively low temperature. The chloride-
induced In compound is then wvaporized.
Finally, the vaporized indium compound is
condensed on a cooled surface of the
apparatus and then recovered. The
experimental results have indicated that by
using this process 84.3 % of indium can be
recovered from LCDs of discarded cellular
phones.

The drawbacks of pyrometallurgical
methods are that they require high
temperatures and need big amounts of scrap
to be collected and processed (in order to be
economically effective). With respect to cost
and product quality, hydrometallurgical
methods have the advantages of being able to
(a) operate under much lower temperature, (b)
be applied to different relatively small and
with changing composition material streams,
and (c) achieve high purity. That is why most
of the methods studied and developed for
recovering In from ITO of the LCDs are
hydrometallurgical methods.

Hydrometallurgical recycling. It involves
two general steps, namely leaching and
metal's recovery (as metal or metal com-
pound). In addition, the technology includes
also raw materials preliminary preparation
and (most often) purification and /or concen-
tration of pregnant leach solutions (PLSs)
before metal's recovery.

Pre-treatment. In order to facilitate
leaching process and to maximize In recovery
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in the solutions obtained by leaching, i.e. in
the so-called pregnant leach solution (PLS),
pretreatment is needed. In the particular case
of mobile phones [6] the initial step is
(usually) manual processing to remove
polymeric housing, printed circuit board
(PCB), keyboard and battery. The second step
(often - manual) in processing is removal of
connector, adhesives, diffusive and reflective
sheets and plastic frame. LCD panel with
polarizing film is left. The polarizing film can
be removed from a LCD by contacting the
film-bearing panel with a solvent. Different
solvents have been tested, such as acetone,
toluene, hexane, kerosene, ethyl alcohol,
ethyl methyl ketone, chloroform, aqueous
solution of NaOH pH = 12.0 and aqueous
solution of CH;COOH pH = 2.0. The best
removal of the polymers has been achieved
using acetone, which enabled complete
separation of the polarizing polymeric film
from the LCD screen, leaving only the panel
with glass and ITO, without any polymeric
residue [6].

Another work compared thermal and
chemical treatments to remove the polarizing
film from the glass substrate [8]. Thermal
treatment was performed by cooling the waste
LCDs with liquid nitrogen (T = -196 °C) for
10-20 min. Chemical treatments were
performed by soaking the waste LCDs in
several organic solvents such as acetone, ethyl
acetate and limonene at liquid/solid ratio of 3
mL/g and times 4-8 hours. The best results
were obtained with liquid nitrogen, since only
20 min were required and the ITO layer was
not removed from the glass substrate,
suggesting a better recycling potential.

In another approach pyrolysis was applied
as pretreatment of LCD panels in order to
remove organics prior to leaching of indium.
Pyrolysis of polarizing films at 570 °C under
nitrogen flow produced 15.4 wt % gas, 70.5
wt % oil and 14.1 wt % char, the last one
containing ITO that can undergo leaching
stage [14, 15].

After removal of the polarizing film, the
LCD panel (bearing the ITO) is further
subjected to comminution in the most of
cases. Different mills have been tested, such
as porcelain ball mill, knife mill with a mesh
opening of 2 mm and hammer mill. The best
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comminution was achieved with the ball mill
after film removal. Experiments with
unremoved  polarizing film  showed
unsatisfactory milling results (unsuitable for
further processing size of the obtained
particles). The obtained glass powder from
LCDs with preliminary removed polarizing
film can be subjected to leaching [6].

Milling the ITO containing glass for
seconds in high energy ball mill (HEBM)
(Planetary Mill P100) lead to higher
extraction (in the leaching step) of indium at
room temperature, compared to the case
where conventional shredding machines were
used [16].

Another work compared conventional
grinding (using a roll mill and then
incineration at 500 °C for 3 h aimed at remov-
ing the plastic materials), and electrical
disintegration in order to find out the
treatment that ensures the highest leaching
capacity for indium, as well as the lowest
environmental burden [10]. It has been found
that the electrical disintegration was an
effective liberation method, since it fully
liberated the indium containing-layer,
ensuring high leaching capacity. In addition,
the estimated environmental burden was
approximately five times smaller when
compared with the conventional grinding.

Leaching reagents and conditions. Indium
leaching from the glass substrate obtained
after removal of the polarizing film has been
investigated by using different acids (hydro-
chloric - HCI, nitric - HNO3 and sulfuric -
H>SO4) - alone or their mixtures, or at
addition of an oxidizing reagent to the acid
solution. Use of sub-critical water (alone or
with salts added) and of organic acids (alone
or at addition of supercritical CO2) has also
been studied.

Leaching of crushed LCD glass has been
studied using HCI, HNOs3, or H>SO4. Results
of leaching kinetics have shown that nearly
complete leaching of indium can be achieved
using 1 M HCl and 1 M H2SOy4 in less than 8
h [17]. It was observed that the indium
dissolution was the fastest in HCI at an acid
concentration greater than 1 M. However, at
concentrations equal or lower than 1 M,
H>SO4 becomes better than HCl for In
leaching. It was found that indium leaching
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efficiency is low if HNO; is used. This fact
could be explained by the strong oxidizing
properties of HNO;, which could be
responsible for indium precipitation. A
different behaviour was observed by
employing a mixture of HCVHNO3 and HCI,
since nearly 90% of indium was extracted in 6
h employing a liquid/solid ratio of 500 mL/g
[17].

Li and co-authors have achieved selective
In leaching from ITO targets. The leaching of
indium reached 99% with ITO powder size of
less than 75 um and 1M H>SO4 used as lixivi-
ant at liquid to solid ratio of 8-12 and 90 °C
for 2 h, while only about 8% of tin was
leached out [18].

Studies on the effect of H>SO4
concentration on the leaching efficiency have
shown that for the range of 0.1 - 1.0 M the
best results were obtained with 1.0 M acid.
The same leaching effectiveness was found
for 6 M H2SOs. It has been found for the same
lixiviant: (a) the temperature increase in the
range of 30 - 90 °C increased the indium
leaching; (b) among the ratios solid: liquid
between 1:10, 1:20, 1:50 and 1:100 the last
two produce good results; (¢) the dissolved
In concentration after 1, 3, 6 and 12 hours was
practically the same (the value obtained for 12
h leaching was only 1.28 wt.% higher than
that obtained for 1 h) [6].

Most of the studies were conducted with
HCL

After either the grinding or the electrical
disintegration, the material from LCD
modules was leached, by using a 6 M HCI
aqueous solution [10]. The leaching time was
2 h, and the volume of the acid was varied
from 1.9 to 33.3 L/kg-LCDs. The leaching
capacity raised with increasing the amount of
HCI until reaching a peak, from which it
rapidly decreased with a further increase of
acid consumption. At the peak all In exposed
to the lixiviant was fully dissolved; beyond
that the concentration of indium in solution
decreased due to the dilution. It has been
found that the electrical disintegration ex-
posed all available ITO material, thus the
leaching capacity for indium was about 1.5
times higher than the one achieved when the
LCDs were subject to grinding and
incineration [10].
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Fontana and co-authors [8] found that
after removing the polarizing film from the
glass substrate the ITO layer is only present
on one side of the substrate. For this reason,
particle size was not supposed to have any
influence on the leaching efficiency. They
found that, without shredding, 6 M HCIl (at 25
°C, liquid to solid ratio of 3 mL/g, 6 h,)
leaches approximately 90% of In available in
the LCDs.

Li at al. have studied the impact of the
increasing residual acidity (from use of HCI)
on the leaching rate of indium [19]. They
have found that increasing residual acidity
and increasing the oxidant content (up to 10
%, the oxidant nature is not disclosed) can
increase the leaching rate. The oxidant
concentration higher than 10 % could not
improve the leaching. The temperature raise
in the range of 50-70 °C can increase the
leaching rate (from 87% to 99%) while the
further enhancement of temperature decreases
it. Extension of the leaching time can improve
the leaching. The experimentally found
optimal leaching conditions were as follows:
residual acidity of 50-60 g/L, oxidant addition
content of 10%, leaching temperature of 70
°C, leaching time of 2 h. Under the described
conditions, 99.5% leaching effectiveness has
been achieved.

Swain et al. [7] leached In quantitatively
from ITO bearing waste LCD by using 5 M
HCI as lixiviant, at a pulp density of 500 g/L,
temperature 75 °C, agitation speed of 400 rpm
and time 120 min. The leaching was
facilitated by addition of H>O> (10 v/v%).

Indium was recovered (83 % recovery) as
indium oxide from color filter (CF) glass in
LCD panel wastes using sub-critical water
(sub-CW), in 5 min reaction time, at 360 °C
[20]. Indium did not dissolve in the liquid-
phase but existed as indium oxide attached to
the organic multi-layers that were removed
from CF glass. The indium oxide was
recovered from the liquid phase by filtration.
High purity indium product can then be ob-
tained by burning the filtered material.

Further, in order to increase the recovery
of indium in the form of ITO and to reduce
the reaction temperature, the effect of basic
materials and their concentrations in sub-CW
on indium recovery were tested [21]. The

Volume 2/2017 * Top VIl Homep 2/2017

basic materials were NaOH, KOH, Na,COs,
diethyl amine, Ca(OH), and NH3. Sodium
hydroxide addition showed the largest
recovery of indium from both CF and thin-
film-transistor (TFT) glasses and reduced the
reaction temperature. Treatment for only 5
min in 0.1 M NaOH resulted in an indium
recovery of 95% at 220 °C from TFT glass
and 99% at 160 °C from CF glass. ITO did
not dissolve in the liquid-phase but remained
in the solid organic multi-layers that were
separated from the TFT and CF glasses by the
subcritical water reaction. These organic
multi-layers were recovered by filtration. The
conclusion made was that the sub-CW with
added NaOH had high potential to be applied
in the recovery of indium from LCD panel
wastes.

The use of organic acids instead of the
traditional  leaching  agents as an
environmentally friendly alternative has been
studied [9]. For comparative purposes,
leaching tests were performed also with
supercritical CO2 (scCOz) and co-solvents.
Malic and citric acids which dissolve easily in
water and readily degrade under aerobic and
anaerobic  conditions were used at
atmospheric pressure. Hydrogen peroxide was
added as an oxidizing reagent. Supercritical
CO; is formed at or above the CO: critical
point which is at temperature 31.1 °C and
pressure 7.38 MPa. At these conditions, the
density is similar to the density of liquid CO,,
whereas the viscosity is comparable to
gaseous CO». Thus, the dissolving properties
are strongly increased. The scCOz is low cost,
not flammable and has low critic temperature
and pressure 1in comparison to other
supercritical fluids such as water. The best
parameters for indium extraction at
atmospheric pressure, using both citric acid
and malic acid, were: temperature of 90 °C,
acid concentration of 1 M, peroxide volume
of 5%, solid: liquid ratio of 1:20 and reaction
time of 120 min. Using these conditions
70.9% of the indium content was extracted
with malic acid and 74.5% with citric acid.
Since better results were obtained with the
citric acid, it was used for scCO; extraction.
For the indium extraction using scCQO., it was
possible to reduce the reaction time to 30 min,
besides increasing the extraction to 94.6%,
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using a temperature of 100 °C, pressure of 15
MPa, solid:liquid ratio of 1:20, peroxide
volume of 5%. The process was shown to be
selective for indium, since the presence of tin
was not detected. Consequently, the leaching
using scCO; and citric acid is an effective and
environmentally  friendly = method  for
extracting the indium present in LCD screens
of cell phones.

Indium separation from the obtained
leach solutions. Many approaches can be
used to recover indium from PLSs, such as
liquid-liquid extraction, ion exchange resins,
precipitation, cementation.

Since the first step in the recycling process
usually involves acid leaching, the organic
extractants have to be used which are able to
extract indium from acidic solutions and to
separate it from other metals such as tin.

Virolainen and co-authors [22]
investigated the wviability of Tributyl
Phosphate (TBP) and di-(2-ethylhexyl)
phosphoric acid (D2EHPA) for the extraction
and separation of indium and tin from the
solution obtained by scrap ITO material
leaching with H>SO4. D2EHPA was found to
be able to extract both indium and tin, and
then indium could then be selectively stripped
(or back-extracted) by 1.5 M HCI. D2EHPA
capability was confirmed also by Yang and
coauthors [17] who performed a screening
test for the extraction and separation of
indium from HCI or H2SOs solutions with
D2EHPA, TBP, Cyanex 272 and Cyanex 923
diluted in organic diluents (such as kerosene
and toluene). They have found that more than
99% of indium from the aqueous feed can be
recovered with a purity of 90%, by extracting
metal ions from 1 M or 0.1 M H>SO4 with 0.1
M D2EHPA diluted in kerosene, and back-
extracting with 1 M HCL The feasibility of
the hydrometallurgical treatment of post-
consumer scrap TFT-LCDs to recover indium
by H>SOs acid Ieaching followed by
D2EHPA extraction (30% D2EHPA with O/A
ratio of 1:5, 5 min) and HCl (4M) back
extraction has been proved. Extraction
efficiency of 97% was achieved [23].

Homogeneous liquid-liquid extraction
(HoLLE) has been proposed to extract indium
from PLS obtained by LCD leaching with
2.40 M HCI [24]. HoLLE was used with
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Zonyl FSA
(CF3(CF2)sCH2CH2SCH2CH2COOH, n = 6-
8), dissolved in acetone as extractant. HoLLE
was conducted via the formation of metal-
1,10-phenanthroline chelates on a solution
formulated to simulate the leachate from a
mobile phone LCD. Using this technique,
more than 96.7% of the indium available was
extracted from the simulated leaching solution
into the sedimented liquid phase.

Indium recovery from the PLS obtained by
ITO leaching with 6M HCI was investigated
through solvent extraction with polyethylene
glycol (PEG)-based aqueous biphasic systems
(PEG—ammonium sulphate—water system)
using 1,10 phenanthroline as a ligand [8]. The
experimental results demonstrated that indium
partitioning between the bottom (salt-rich)
and the top (PEG-rich) phase is independent
on the composition of the system, since 80—
95% of indium is extracted in the bottom
phase and 20-5% in the top phase. PEG-
based aqueous biphasic systems, are receiving
increasing attention among the scientific
community due to their low toxicity and low
flammability.

Adsorption of indium onto resins was also
tested. Yuan and coauthors [25] studied the
impact of various parameters such as solution
pH, ionic strength, contact time, indium ion
concentration and flow rate on the adsorption
of indium(Ill) onto coated solvent
impregnated resins (CSIRs). CSIRs had been
prepared by the formation of PV A-boric acid
protective layer on solvent impregnated resins
(SIRs) containing 2-ethylhexyl phosphoric
acid mono (2-ethylhexyl) ester (EHEHPA).
The adsorption capacity of impregnated resins
did not change significantly after ten sorption-
desorption cycles. The optimal pH for the
adsorption of indium ion was found to be 1.5
in the sulfuric acid system. The indium (III)
loaded on CSIRs could be effectively eluted
by hydrochloric acid solution (0.5-2.0 M),
and the recovery was over 98.9%. A
macroporous resin HZ830 impregnated with
trialkylphosphate Cyanex 923 was used to
adsorb indium from hydrochloric acid
solution; the adsorption efficiency of indium
was greater than 90% [26]. In(IIl) could be
eluted from SIR with 2 M sulfuric acid, and
the resine showed good stability and
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reusability after five
cycles.

From re-extracts and eluates impure
indium metal is usually recovered by cemen-
tation.

In another work indium has been
recovered from PLSs obtained after LCD
powder leaching with 1 M H>SOs by
precipitation with ammonium hydroxide
(NH4OH) solution (28.0-30.0 vol.% of NH3)
[6]. In the experiments, the solution of
NH4OH was slowly added to the leaching
solution until the desired pH (in the range of
5.1 - 9.2) is stabilized, after which mixture
was allowed to stand for 24 h before filtering
to obtain a precipitate in the form of a
powder. Indium was precipitated in the
indium hydroxide form (In(OH)s;). The
recovery of indium from the H>SO4 solution
by precipitation with NH4OH was most
satisfactory at pH 7.4, resulting in
precipitation of 99.8 wt.% of the indium.

Cementation is a potentially effective way
to recover indium from PLSs, based on the
different oxidation-reduction potential of
indium when compared to other elements. For
this purpose, aluminum, zinc and magnesium
are used to deposit indium on their surfaces.
Cementation with zinc powder was optimized
through the investigation of the effects of
different variables (zinc concentration, pH,
cementation time) on the cementation
efficiency and purity of the solid product [27].
Almost all the indium present in the leaching
solution passed to the solid phase when
cementation was performed with a low (2-5
g/L), a medium (15-20 g/L) and a high (100
g/L) concentration of zinc, at pH 3. At pH 2, a
complete cementation was obtained only with
the highest concentration of zinc. The highest
purity of the indium product (62% indium
percentage in the solid product, calculated in
the 4-metal system indium-aluminum-
calctum-iron) was achieved after a
cementation of 10 min, whereas the presence
of impurities increased with time.

Impure indium is usually further refined
electrolytically using an acid electrolyte, most
often hydrochloric acid. The impure metal is
cast into bars or slabs which form the anodes.
Pure indium is rolled into sheets to form the
cathodes. Repeated refining produces indium

adsorption-elution
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of 99.9999% (6N) purity; this level of purity
is being required for some applications [28].

Conclusions. It is expected that recovery
of indium from post-consumer LCD screens
will become economically viable in near fu-
ture when significant volumes of this waste
will be available. This will mitigate the fore-
casted deficiency in the indium availability
for production purposes.

With their flexibility with respect of appli-
cation to material streams with changeable
composition, the ability to be applied to
relatively small waste steams and to achieve
high purity, hydrometallurgical methods are
expected to become the main way for
recovering In from ITO of the LCDs.
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TPAHCO®OPMAIIUU MAKCUMAJIBHBIX OCAJIKOB U CTOKA THECTPA B
YCJIOBUAX UBMEHEHUSA KIIMMATA

ALTERATION OF MAXIMUM PRECIPITATION AND FLOW OF THE DNIE-
STER IN CLIMATE CHANGE CONDITIONS

_ MEJIBHUK Cepeeti
& melnik.s.vi@opu.ua
“T Ooeccruil HAYUOHATLHBI NOAUMEXHUHECKUL YHUBEPCUmMem, Kagheopa npukiaoHou

\ | DK0I02UU U 2UOPO2AZ0OUHAMUKU.
] Ip. lleuenxo, 1, Ooecca, Yxpauna, 65044

I nobanvhvie usmenenus Kiumama oo6yciagiusaem HeoOxo0uMoCms U3yueHuss hopmuposa-
HUe B0OHBIX PeCcypco8 OnpeoeieHHbIX Meppumopull.

Ilpu paccmomperuu 20008b1X MAKCUMYMOB 0CAOKO8 U CMOKA 34 8eCb Nepuod HAOII0OeHUl
(1961-2010 22.) 6biAGIEeHbI CMAMUCMUYECKU 3HAYUMbBIE NOBLIUEHUS MAKCUMAIbHBIX PACX0008
MONIbKO 8epxHell wacmu J{Hecmpa, a Ha OONLUWUHCMEE Ne8blX NPUMOKO8 cpedHe20 [{necmpa CHu-
JHCeHUe MAKCUMATILHBIX PACX0008.

Ananuz 6Hympuco006vlx UMeHeHUll NOKA3al mpaxcpopmayuu 6 pacnpeoenenuu Makcu-
MATbHBIX 0CAOKO8 U MAKCUMAIbHO20 CMOKA. B ocennuii nepuoo npoucxooun naudonee sHauumvlii
POCM MAKCUMANBHBIX PACX0008 HA 8CeX peKax baccelina.

Pezynomamer uccnedoganuii neobxooumo ucnonv3oeams 6 600HOM Xo3siicmee YKpauHvl
(pearcumos pabomol 2uOpPOIHEPeeMUYECKUX 00BEeKmMO8) U OJisl OPAHUAYUU MEPONPUIMUL NO Npe-
0ynpexcoenuto Ha8oOHeHULL.

Knroueeswvie cnosa: maxcumanbHulil CMoK, aHaiu3 Koaebanuu, mpeno, 6Hympu2o0o8sle usme-
HeHUs..

Global climate change causes the need to study the formation of water resources in certain
areas. Here for the first time ever we studied both annual and intra-annual trends of changes in
maximum precipitation and flow of the upper and middle Dniester tributaries. We expressed statis-
tical significance of the trends by the Mann-Kendall test and the trend index calculation.

When considering annual maximum precipitation and flow during the entire observation
period (1961-2010), there were statistically significant increases in the maximum discharge only of
the upper Dniester observed, while in most of the left tributaries of the middle Dniester, the maxi-
mum discharge reduced.

When considering the intra-annual changes, we divided the year into intra-annual intervals,
the boundaries of which were determined according to the changes in the conditions for formation
of the maximum flow in the catchment area. The definition of trends within these intervals allowed
revealing the tendencies of the decrease in maximum precipitation in the winter and spring seasons
and an increase in the autumn period, especially in the mountainous part (vight-bank) of the catch-
ment.

When considering the intra-annual changes to maximum flow, we found a positive trend in
the winter period and negative in the spring period. In the autumn period, the most significant in-
crease in the maximum discharge occurred in all the rivers of the Dniester Basin, caused by an in-
crease in the amount and intensity of precipitation during this season.

The results of the research should be used in the water industry in Ukraine (operation of hy-
dropower facilities) and in the organization of flood prevention activities.

Key words: maximum flow, fluctuation analysis, trend, intra-annual changes.

Beryniienue. B pesynbrate aHTpOIIO- pacTeT KOJHMYECTBO YIJIEKHCIOTO Ta3a B aT-
TCHHOU NIeATEIbHOCTH YeIOBEKa, HEYKIOHHO Mocdepe, KOTOpO€ TPHBOJUT K YCHUICHUIO
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napHUKOBOro 3¢pdekra u crnocoOCTByeT Mo-
BEIIICHUIO TEMIEPATyphl Y 3€MHOH IMOBEpX-
HOocTU. Pacdersl mo crienuaibHbIM KIMMaTH-
YECKUM MOJIENISIM TOKa3bIBAIOT, YTO YBEJIHYe-
HUE Macchl YIJIEKHCIIOTO rasa B aTMmocdepe
YBEIIMYMBACT CYMMapHYIO BEIMYMHY HCIIape-
HHM ¥ ocaakos [1].

Mexay W3MEHEHUSIMH KiIuMaTa |
peoOpa3oBaHUsIMKU TOBEPXHOCTH 3€MJIU CY-
IIECTBYET 0OpaTHasi CBsI3b. 3a cueT o0pa3oBa-
HUSI OOpaTHBIX CBS3EH OTKIIMK PErHOHAIBHOTO
KJIIMaTa Ha IEepeCcTPONKy KIMMaTH4YECKON
CUCTEMBI JUIsSl K10 reorpaduyeckoil 30HbI
MO>KET UMETh CBOM OCOOEHHOCTH. DTO 00CTO-
ATEIBCTBO 00YCIIaBIMBaeT HEOOXOJUMOCTh
W3yUYeHHs CYIIECTBYIOIINX TEHICHIUN B W3-
MEHEHHSX PErMOHAIBFHOTO KIMMaTa U BBISB-
JeHUS WX TIOCIEACTBUN Ha (QopMupoBaHHE
BOJHBIX PECYPCOB OIpPEICIICHHBIX TEPPHUTO-
pU.

V3MeHeHHsT KiMMaTa BBI3BIBAIOT HE
TOJIBKO M3MEHEHHSIX BOJHBIX pPECypcoB YKpa-
UHBI, HO U UX IepepacupeieieHue B Ipeje-
nax rojga [2, 3]. B Vkpaunckux Kapnarax,
rae Oeper Havyayo p. JlHECTp, B MUTaHUM PEK
[JIaBHOE MECTO 3aHMMAIOT JIOKJEBbI€ MABOJ-
KU, KOTOpble GOPMUPYIOT MakCUMalbHbIE (32
CE30H, 3a I'0J) pacxo/ibl BoJbl B peke. B cBoto
ouepeslb ITH MaKCUMAaJIbHbIE PacXoibl 4acTo
MPUBOAAT K HABOJAHEHUSM U CO3/AIOT TOBHI-
IICHHBIC PHUCKH ISl JIIOJCH, DKOHOMHKH W
OKpY)KaloIlllel Cpelbl HE TOJBKO B YKpaWHE,
HO ¥ BO BceMm mupe [4]. B munyBmue nsa
JECATUICTUSI B MUpE 3a(hPUKCUPOBAHO MHOTO
HABOJIHCHHUU C pa3oOBBIM yIIEpOOM OOJbIIe
MUJUIMAp/a JOJUIapOB, CPEAU HHMX: HAaBOJHE-
Hus B utore 2010 r. B Kurae ymep6 ot xkoto-
poro coctaBun 46 mupa. non. CIIA; HaBon-
HeHue B ceHTsOpe 2011 r. B Tammanne, c
yimepoom 43 mipa. 10J1.; Bo OpaHIiu B UIOJIE
2016 r. ymep0 coctaBun 6osnee 1 mupa. eBpo
[5].

B VYkpaunne oT HaBogHeHUil OoJblie
Bcero crpagaer Hacenenue Kapnar. Tax
TOJIBKO MaBOJIOK, KOTOPBIM MPOU30ILIET B HO-
siope 2015 r. mpuauHUI yiepo 0KoJo 2 MIIp/I.
rpuBeH (80 muH. noi1.). B cBsi3u ¢ 3TUM Hc-
clleJOBaHUE OCOOCHHOCTENW HM3MEHEHHM K-
MaTa U CTOKa PeK SBISIETCS BAKHBIM KaK JUIS
VYKpauHsl, TaK ¥ VI MHOTHX CTPaH MUDA.

Llenb paboOTBI COCTOWUT B BBISIBJICHUU
OCHOBHBIX TEHICHUMA HW3MEHEHUH MAaKCH-
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MaJbHBIX OCaJKOB M MaKCHUMaJbHOI'O CTOKa
pek OacceifHa BepxHero J{HecTpa ¢ UCHOJIb30-
BAHHEM COBPEMEHHBIX CTATHUCTUYECKUX Me-
TOJOB.

Z. Kundzewicz u ap. B cBoeil pabote
[3] moka3amm, 9TO CTAaTUCTUYECKH 3HAYNMOE
YBEJIMYEHUE WHTEHCUBHOCTH OCAJIKOB SBIIS-
€TCsl XapaKTEepPHbIM JIJIsl 3HAUUTEIHHOTIO KOJIH-
YyecTBa UCCIIEyeMbIX UMU PETUOHOB, HO CY-
LIECTBYIOT CYIIECTBEHHbIE pErHOHalIbHbIE
BapHalMy B BBISBJIECHHBIX TeHACHUUX. On-
HOM M3 OcCOOEHHOCTEN BIUSHUS W3MEHEHUN
KJIUMaTa Ha CTOK PEeK €CTb U3MEHEHUE CPOKOB
MPOXOXKJICHUSI BECEHHHUX IOJOBOAUN. XOTS
NpPAMOM CTaTUCTUYECKOW CBSA3M MEXIY Xa-
paKkTepUCTUKaMH W3MEHEHHUs KiIumara U Co-
OTBETCTBYIOIIMMH TEHJECHIUSAMU YBEIUUCHUS
WIM YMEHBIIEHHUS] MAaKCHUMAaJIbHBIX PAaCcX0JI0B
YCTaHOBJIEHO HE ObLIO.

B npyroii pabote Z. Kundzewicz u ap.
[6] mnst mporHO3MpPOBAHWSA W 3AIIUTHI OT
HABOJHEHUN HCCIeA0BaId TPEHIbI U BPEMEH-
HbIE€ PsAJIbl MAKCUMAaJIbHBIX PacXo/J0B B peKax
npotsokeHHocThio oT 40 1o 178 ner mo 195
CTaHUMAM MHpa. BeisiBneHo 27 ciydaeB cra-
TUCTUYECKH 3HAYMMbIX TEHJCHIUI yBenuue-
HUS MaKCHMAaJbHBIX pacxoloB U 31 ciyuai,
KOI'/Ia YCTaHOBJIEHA TEHICHIIMSI YMEHbILIECHUS.
Jlst GonpmmHCTBA ciy4daeB (137) B XpoHOJIO-
TMYECKUX KOJICOAHMSIX XapaKTEPUCTHK Mak-
CUMaJIbHOTO CTOKa TPEHJOB HE BBISIBIICHO
(npu 10% -m ypoBHe 3HauuMocTH). st pex
EBponsl 3 70 BpeMEHHBIX psI0B TOJBKO B 20
YCTAHOBJIEHbl CTATUCTHUYECKU 3HAUUMBIE W3-
MeHeHus (11 TpeHnoB yBenuueHus cTtoka u 9
YMEHBILIECHHUS).

B paGote Stewart B. Rood u ap. [7]
TaKkke ObUIa BBIABUHYTA TUIIOTE3a O BJIUSHUU
rJ100aJbHOTO TMOTEIUIEHUS! Ha IOBBIIICHHE
konmuectBa HaBogHeHu# B CILIA. TIlposepka
ATOW TUIOTE3Bl MPOBOJMIACH HA 0a3e UCTO-
pPUYECKHX JAaHHBIX O CpoKax o0Opa3oBaHUs
©XKEroJIHbIX MaKCHUMaJIbHBIX pacxoJoB Ha
pexax CeBepHOUl AMEpHKH, KOTOpble OepyT
cBoe Hauaio B ropax. M3 30 oToOpaHHbIX pekK,
C HE 3aperyjJupoBaHHBIM CTOKOM, JUIsl 7 BbI-
SIBJICHO YMEHBILIEHUE MaKCHMaJbHBIX pacxo-
JI0B ¥ TOJIbKO Juisl 4 yBenuueHue. Pe3ynbrarsl
paboThl MO3BOJIMIIM aBTOPaM CJENIaTh BBIBOJL
po o0I1ee CHIKEHNE MaKCUMAaJIbHBIX pacxo-
JI0B, 0COOEHHO Ha peKax, KOTOpble BIAAAI0T B
CeBepHo-JleqoBUTHIN OKEaH.
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N. Pujol u np. U3yuanu cBsizu Mexy
dbopmupoBaHUsIMU OOJIBIINX HABOJHEHUU BO
¢bpanuysckoM pervone Cpeau3eMHOMOPbS U
KIMMaTHYeCKUMH m3MeHeHusMu [8]. TeH-
JEHLIIMM W3MEHEHUH CYTOYHBIX 3HAYCHUH
MaKCHMAaJIbHOTO CTOKa 3a 56 JIeT ycTaHaBIu-
BaJICs C momolblo Tecty Manna-Kenpamia.
ABTOpPBI BBISIBIIIM CMEIIEHHE MaKCHMaJIbHBIX
3HAYEHUH CTOKa C MapTa Ha amnpesib U Mosc-
HSAIOT 3TOT (PaKT U3MEHEHUSIMH PeXUMa 0ca/l-
koB. OHHU TOKa3alM, YTO MO 3TUM K€ MPUYU-
HaM BBIPOCITH MECSYHBIE MAaKCHMYMBI B OK-
T40pe B LEHTpPAJIbHONW YacTU HCCIEeNyeMOMn
TEPPUTOPHUH.

Takum 00pazoM, OOJBIIMHCTBO aBTO-
POB HE NPUILILIHA K €IMHOMY MHEHHIO O CYIlle-
CTBEHHBIX HM3MEHEHHH B XPOHOJIOTHYECKHX
psgax MakKcHMalbHbIX pacxonoB. Ho, kak
3asBu1 Robson & Chiew (2000), “Becpma
BO3MOXHO, YTO U3MEHEHHS IPOUCXOMST, HO Y
HAcC T0Ka HEeT JOCTaTOYHO JIaHHBIX 4TO Obl 3TO
BBISIBUTH .

OcHoBHas yacTb. Pexa [lnectp sABis-
eTcst HauOouibLIel pekoit MonioBel 1 3amaj-
HOM YKpauHBbI ¢ 10131610 Bogocoopa 72100
kM, 1imHA peku gocturaet 1380 km. B mpe-
nemnax Ykpaunbsl Haxogutcst 73,1% oT oOmieit
miomanad  Bojgocoopa p. uectp. Bopo-
cOOp peKU COCTOUT U3 JIBYX HEPaBHOLIEHHBIX
4acTeil: TOPHOM M paBHUHHOW. ['OpHAas 4acThb
pacnojio)keHa B YkpauHckux Kapmarax, rne
CpeIHUE BBICOTHI BOJOCOOPOB KOJIEOTIOTCS OT
300 10 1200 M. M3-3a BBITAHYTOM
B HaIlpaBJICHUU CEBEPO-3amaj - ro-BOCTOK
dopmMbl  BozmocOopa pexa, KoTopas Oeper
Hayano B YkpaumHckux Kapnarax, nepecekaer
JIECHYIO, JIECOCTENHYI0O M CTEIHYI DPaBHHUH-
HbIE 30HBI.

[Tutanme p. HecTp obecneumBaeTcs,
[JIaBHBIM 00pa3oM, 3a CuUeT MOCTYIUICHUS
CTOKa OT TOPHBIX MTPUTOKOB. XapaKTEPUCTUKU
MPUPOJHOTO  THUJPOJOTHUYECKOTO  pexUMa
[JIaBHOM PEKU MOKHO MOJyYUTh, MCHOJIb3YS
JMaHHbIE HAOMIONEHWN B CTBOpPAX paCIOJIO-
KEHHBIX BbIIIE J[HECTPOBCKOIO BOJOXpPAaHU-
muma. Ha Huke pacnoioxKeHHBIX CTBOpax
TUJPOJIOTUYECKUN pexuM JlHectpa TpaHc-
dbopMupyeTcsi peryaupyrolmuM —JIeicTBUEM
3TOT0 BOJOXPaHUIMILA.

K Kapnarckum (ropHsiM) pekam OT-
HOCSITCSI TIpaBbIe IPUTOKH, BKITt04ast beicTpu-
ny ConorBuHckyto. OCHOBHAsI 4acTh JIeBOOe-
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PEKHBIX TIPUTOKOB J[HECTpa OTHECEHa K paB-
HUHHBIM peKaMm.

XapakTepHOH  OCOOEHHOCTBIO .
JIHecTp sABIAETCS MaBOAKOBBIM PEKHUM, KOTO-
pBIil o0ecriednBaeTcs yCJIOBUSIMU (HOPMUPO-
BaHMS CTOKA TOPHOM yacTu BoaocOopa. [{oxk-
JIeBBIE MABOJIKH IPOXOJAT B TEIUIBINA MEPUOJT
roja ¢ ampeis mo oxkTsopp. MakcumyMm ma-
BOJKOBOTO CTOKAa MOXKET HAaONIOIAThCS B JIFO-
O0oif Mecsl Temuoro mnepuoja. VMMenHo mna-
BOJIKH, KOTOPbIE TPOXOIAT HAa TOPHBIX peKaXx,
00yCITaBIMBAIOT PEXKHUM YpPOBHEW TJIaBHOM
PEKH.

JleBoOepexHbIE TNPUTOKU  SIBIISIFOTCS
BTOPOCTENICHHBIMA ~MCTOYHUKAMHU  MTUTAHUS
riaBHOW peku. OCHOBHAs 4acTh CTOKA 3THUX
pex hopMupyercsi B IEpHO]T BECEHHETO TT0JIO-
BOJbsI, KOTJ[a TaeT CHET, HAKOIUICHHBIA Ha UX
BojlocOopax B 3uUMHHUN ce30H. [lomoBoaps
MPOUCXOIAT ¢ KoHIa (eBpans 1o mas. CTok
JIeBBIX TPUTOKOB YMEHBIIACTCS B FOKHOM
HaIpaBJICHNH, T/Ie OH IOJIBEPKEH 3HAYNTEIh-
HBIM  BOJIOXO3SIICTBEHHBIM  HM3MEHEHHSIM.
Oxkono 30 % o6mero odvema croka [[aectpa
MPUXOJUTCSA Ha JIEBOOEPEKHBIE TPUTOKH Ce-
BEpHOW (BepxHEei) yacTu BojocOOpa, KOTO-
pble MUTAIOTCS MOIIHBIMH TIOJ3€MHBIMH HC-
TOYHUKaMH U ToJbKO 20 % JlnecTp momydaet
OT NPUTOKOB CpPEJHEH M HWKHEH 4YacTH, Ha
KoTopeie mpuxonutcs 60 % momaan BOAO-
coopa.

B mpencraBnenHoit pabote uccieno-
BaHUE M3MEHEHHI MaKCUMAaJIbHOTO CTOKAa peK
BozocOopa JlHecTpa BBITIOIHEHBI 1O JaHHBIM
CYTOYHOTO CTOKa pEeK TOpHOW dYactu (pp.
Teicemenuna, Ctpsiid, CBuya, beictpumna Co-
JIOTBUHCKasl)) U JIEBOOEPEkKHBIX MPUTOKOB
BepxHeil wactu Jnectpa (pp. lupen, 3o0110-
tasg Jlunma, Ceper, Cmorpuu). Mmenno stu
PEeKH 00ecreYnBa0T OCHOBHYIO YaCTh CTOKA.

[lepuon HaOmrofeHUNH 3a CYTOUHBIM
CTOKOM, HCIIOJIb3yeMBbI B JaHHOW pabore,
1960-2010 rr.

C menpto ydera ocobGeHHOCTEH (Hop-
MHUPOBaHMUS MaKCHMaJbHOTO CTOKa BO BHYT-
PHUTOIOBOM MHTEpBaJle KaKIBIN ToJ] ObLT pas-
JIeTICH Ha BPEMEHHBIE OTPE3KH, KOTOpPbIE MO3-
BOJISIIOT BBISIBUTh W3MEHEHHSI B YCIOBHSX
(bopMUpPOBaHHS MAaKCHMAJIBHOTO CYTOYHOTO
ctoka. Ce30H ¢ Hanbosiee BEpPOATHBIM (HOP
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MHUPOBaHHMEM MaKCHMAaJIBHOTO CTOKa B
pe3yibTaTe TasHUS CHera ObLT pa3felieH Ha
JIBa OTpe3Ka: “‘paHHEE IMOJOBOJBE”’, KOTOPOE
dbopmupyercs ¢ 15.02 mo 15.03 u “mo3mnee
MOJIOBOJIbE”, KOTOpoe mpoxomuT ¢ 16.03 mo
16.04. Tlocne 16.04. no 31.05 B ¢opmupoBa-
HUM MaKCHMYMOB CTOKa IpPEUMYIIECTBEHHO
MPUHUMAIOT Y9aCTHE KaK Tajble BOJBI, TaK U
JOX/IEBBIE OCAJKH, KOTOpHIC BBIMAJAIOT Ha
Crajie BECEHHETO IOJIOBOJBS. JTOT MEPUOJ
MOJTYYMJI Ha3BaHWE “‘BECEHHETO IaBOJKa .
OTtpes3ok Bpemenu ¢ 01.06 mo 31.08 paccmar-
pUBAJICA KaK IMEPUOJ MPOXOKACHUS “TIETHHUX
noxaeBbix maBoakos”, a ¢ 01.09 mo 30.11-
KaK Tepuoja “oceHHUX maBojakoB”. IlaBoakw,
obpazoasmuecs ¢ 01.12 mo 15.02, “3umHue”.
OHu B OOJIBLIMHCTBE CiIydyaeB OOYCIOBIIEHBI
TasHUEM CHera BO Bpems orreneneit. CyTou-
HBIE MAKCHUMYMBI OTIPEJICISUTUCH KaK B Tpeie-
Jax roja, TaKk W B MpeaesiaX KakJoro BhIJe-
JICHHOTO BPEMEHHOTo oTpe3ka. Jlanee u3 BbI-
JETCHHBIX ~ MaKCHMYMOB  (hopMupoBaiuch
BPEMEHHBIC PSIJIBI.

OCHOBHBIM METOJIOM HCCIICJIOBAHUS
SIBJISIICS. METOJT BBISIBJICHHSI CTATUCTHYCCKU
3HaYMMBIX TPEHIIOB C MOMOIIBI0 Tecta MaH-
Ha-Kenmamna [9]. OH wucnons3yer Hemapa-
METPHYCCKHAE KPUTEPHH TPOBEPKU 3HAYMMO-
CTH TpeHJa. YPOBEHb 3HAYMMOCTH O CTaTH-
CTHKH, BBIYMCIICHHOW B TECTE, ONPENEINISIOT C
MOMOIIBIO TaONHII ABYCTOPOHHEH (yHKIHMH
HOPMAJILHOTO HWHTETPAJIbHOTO pacrpeaese-
HUSL.

Bo wmuorux pabGorax [6, 8, 9] musa
OIICHKW TPEHJIa HCIIOJIB3YIOT TOHSATHE «UH-
nexca tperma» (Ti), KoTopoe BBIYUCISAETCS
kak Ti = (1-0)-100 % mnpu MOJIOXKUTEITHHOM
tperae u Ti = - (1-0):100 % mpu otpuia-
TenbHOM. [Inst nByxcTopoHHUX TecToB Ti KO-
nebnercs ot -100% no +100%. Otpunarens-
HBIC 3HAYCHUS YKa3bIBAIOT HA CYIIEC

TBOBAaHHWE TCHJCHIIMHM YOBIBAaHUS Be-
JMYUHBI, A TIOJOKUTEIbHBIE HA TEHIICHIIHIO
YBEIUYCHUSI.

Paccunrannbie unaexkcsl Tpenna (Ti)
MaKCUMAaJIbHBIX CYTOYHBIX OCAJIKOB 33 BECh
nepuoa HaOmoaeruit (1961-2010rr.) moxka-
3aJld, YTO CTATHCTHYECKU 3HAYMMBIC TPEHIBI
(1a ypoBue 3Haunmoctu 10 %) rogoBsIx Mak-
CHMYMOB OTCYTCTBYIOT, a OIIPEIEIISIOTCS
TOJIBKO B OTAETBHBIE CE30HBI HA HEKOTOPBIX
MeTeocTaHnusax (Tabm.1.).
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Taoauua 1.
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47 | 97 | 93 | -99 | -87 20 | 79

r. Kamenen-
IMonons-

HNupekcsl TpeHAOB UII MAaKCH-
MAJIBHBIX CYTOYHBIX 0caJKO0B 32 1961-2010
IT. 32 TOA U BblIeJeHHbIe BHYTPUIO/I0BbIE
orpe3kn, %. BbljesieHbl KUPHBIM CTATH-
CTHYECKH 3HAYUMBIe.

Cnenyer OTMETUTh IPEUMYILECTBEH-
HOE CHW)KCHHE TPEHJOB B 3UMHE-BECCHHUU
Mepuoj 0COOEHHO B “NO3JHEE TMOJOBOJBE”
MOBBILIEHUE B MIEPUOJT “OCEHHUX M1aBOJKOB’.

Jlnst  BBISBJICHHST 3aKOHOMEPHOCTEH
KoJie0aHWld MaKCUMAIIbHBIX pacXoJI0OB Ha
TJIABHOW peKke OBLT  HCIOJB30BAaH  CTBOP
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p.Auectp-r.I'anuu (puc.1). Tpenn mpencras-
JICHHBIX KOJIEOaHUI CTaTUCTUYECKU HE3HAUM-
MbIit (Ti=62 %).
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1960
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1980 1990 2000 2010

MaKcumanbHbliA pacxog, m3/c

PucyHok. 1. H3MeHeHHe MaKCHMAJILHOIO
pacxoaa p.Juecrp-r.I'aan4.

P
€3yJIbTaThl pacyeTa roJ0BbIX KoJIeOaHUM Mak-
CUMAaJIbHBIX PAacX0J0B Ha JPYruX pekax Oac-
CeliHa IIPEACTABJICHBI HA PUC. 2.

Cpenu TpeHIOB BHYTPUIOJOBBIX OTPE3KOB 9
ObUIM TIOJIOKUTEIBHBIMU U 5 CTaTUCTUYECKU
3Haunmbie B 3umHUK (01.12-15.02) mepwmon.
[Ipu GONBIIMHCTBE OTPULATENLHBIX TPEHIIOB
OCaJIKOB 3a 3TOT Tepuo (Tabm.1) 3To 0Obsic-
HSETCSl OTTENENSIMU BO BPEMs KOTOPBIX Tasuin
3amachl CHera M YBEJIMUYMBAJIUCh 3UMHHUE pac-
x0/1bl. COOTBETCTBEHHO B IEPUObI PAHHETO U
MO3JJHETO TOJIOBOJIbS MAaKCHUMaJIbHbIE PACXO0-
Il TIOBCEMECTHO HMEIM OTpHLATEIbHbIE
TPEH/IbI, HO TOJIBKO 2 CTaTUCTHYECKU 3HAYM-
Mble. B riepunos BeCeHHUX

U JIETHUX MAaBOJKOB 3HAUYMMbIX W3MEHEHUN
MaKCUMAJIbHBIX PAacXoJI0B HE IMPOUCXOJUIIO.
B mepuon oceHHUX MAaBOJKOB BCE TPEHIbI
MOJIOKUTEIbHBIE U 7 U3 9 CTaTUCTUYECKU
3HauuMble. B OCEHHMI mepuos pociau He
TOJIBKO MaKCUMaJIbHbIE€ OCAJIKH, HO U CYMMBbI
Ce30HHBIX 0caakoB puc.3. COOTBETCTBEHHO,
OCEHHMH pOCT MAaKCHUMAaJIbHbIX pacxooB B
pekax OacceliHa BepxHero u cpemHero JlHe-

h¥ o
\% o
qtﬁi

Bl = Sl \\“‘553\.‘ 3 1} //%:\

B PaitoHbl NoHUMeHNA
O PaiAOHbI MOBbILIEHWA MaK CMMA/IbHbIX PacXOA0B O
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T'paHuLpbl UCCAeayeMOoit TeppuTopUn

Pucynok. 2. Uccaenyemasi TeppuTo-
pusi 4 PaliOHBI ¢ MOJIOKUTEILHBIMH U OT-
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pULATEeILHBIMH TPEHAAMHM T'OJ0BBIX MAaK-
CUMAJIbHBIX pacxoaoB 3a 1961-2010 rr.
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Pucynok. 3. Cymma ocaakoB 3a 0CeHHHI
ce30H ¢. Ci1aBckoe (YRpanHCKHe
Kapnartsl, BbicoTa HaJ YPOBHEM MoOpS
600 Mm).

BoiBoabl. 1. ITo Bceit Tepputopun OacceitHa
BEpXHEro M cpeaHero JlHectpa 3a mnepuon
1961-2010 rr. HE BBISBICHO CTATHUCTUYECKH
3HAYUMBIX U3MEHEHUI MaKCUMAaJIbHBIX 32 I'0J{
ocaJikoB. BHyTpu rona BbIsBiIeHBI TpaHCOp-
Mallid MAaKCUMAaJIbHbIX OCaJKOB C 0OImein
TEHJCHUMEN CHWKECHUS B 3MMHUN U BECCHHUH
CE30HBI M NOBBIIICHUE B OCEHHHUM CE30H 0CO-
OCHHO B TrOpHOM YacTu (mpaBoOEpekbe) BO-
nocoopa.

3. TenpeHuus pocrta MaKCUMalbHOTO 3a TOJ
CTOKa BbISIBJIEHa B BEpXOBbiX JlHecTpa, a Ha
JIEeBOOEPEKHBIX MPUTOKAX CpPEIHEN uacTu
Juectpa cHmwxkenus. Ilpu paccMoTpeHun u3-
MEHEHUN BHYTPH TI0Jla BBISBIEH MOJIOXKHU-
TEJIbHBIA TPEHJ MaKCUMAaJIbHBIX PacxojlOB B
3UMHUHM IIEPUOJ U OTPULATEIBHBIN B BECEH-
HUI niepuoJl. B oceHHui nepuoa mpoucxo i
POCT MaKCHUMaJIbHBIX PacXo0/I0B Ha BCEX peKax
Oacceiina J[HecTpa BbI3BaHHBIA yBEIMYEHHEM
KOJIMYECTBA U UHTEHCUBHOCTHU OCAJIKOB B ATOT
CE30H.

5. PesynbTaTel paboThl MMEIOT Ba)KHOE 3Ha-
YeHUEe Ui BOJHOIO XO3sMCTBAa YKpauHBI
(pexumMoB  pabOTBI  TUIIPOIHEPTETHUECCKUX
00BEKTOB) U ISl OpraHU3allMd MEPONPUATUI
o mnpenynpexjaeHuto HaBoaHeHui. Conclu-
sions. 1. Estimates of the existence of statisti-
cally significant trends in air temperature,
precipitation and maximum flow fluctuations
were performed using the Mann-Kendall sta-
tistical test for various calculation periods,
based on the analysis of the fluctuations in the
annual maxima of the upper Dniester flow.
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2. The Ti value was calculated for intra-
annual intervals — their boundaries were de-
signed in accordance with changes in condi-
tions for the formation of maximum flow in
the catchment area.

3. During the period of 1961-2010, no statisti-
cally significant changes in maximum annual
precipitation were observed throughout the
basin of the upper and middle Dniester.

4. Within the year, the maximum precipitation
changes were revealed with a general down-
ward trend in the winter and spring seasons
and an increase in the autumn season, espe-
cially in the mountainous part (right-bank) of
the catchment area.

5. The upward trend in the maximum flow for
the year is observed in the upper reaches of
the Dniester, and a downward trend in the left
tributaries of the middle Dniester.

6. When considering the intra-annual changes
to maximum flow, we found a positive trend
in the winter period and negative in the spring
period. In the autumn period, the most signifi-
cant increase in the maximum discharge oc-
curred in all the rivers of the Dniester Basin,
caused by an increase in the amount and in-
tensity of precipitation during this season.

The results of the research should be used
in the water industry in Ukraine (operation of
hydropower facilities) and in the organization
of flood prevention activities.
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B cmamve paccmampusaromes ycmouuugvle unuyuamugul, komopule gHeopsiomces 6 Eeponetickom
cowse (EC) no cozoanuio ycmotiuugo2co 6aHKO8CK020 ceKmopda, CnOCOOH020 npedocmasisims Qu-
HAHCOo8ble YCILy2U C YUemoM COYUANbHO-IKOI02UYECKUX Pakmopos u obecneuusamo 3¢@dexmuenoe
Gunancuposanue yeneu ycmouuugozo paszsumus. Llenvio pabomvl sAensemcsa xapaxkmepucmuxa
KII04esblX Hanpasienuli mpancgopmayuu d6anxkosckoeo cexkmopa EC Onsa ycunenus e2o nonoswcu-
MenbHOU poau 8 obecneueHuu ycmouyugo2o passumus. Cpeou maxkux HAnpasieHull co30anue me-
xanuzmos u uncmumyyuii. bankosckuii cor3, Mexanusm eouroeo 6ankosckoeo naozopa, Eounviii
mexanuzm pabomwl ¢ npodonemuvimu oanxkamu, Coszodanue Eeponetickoti cxembl cmpaxo8anus 6Kia-
006, Eoumnwiii ppinok kanumana, Eeponetickuii @oHo cmpameuueckux uH8eCmuyuil.

Kntroueswvie cnosa: ycmouuusoe pazgumue, yCmoudusas GUHAHCO8aAs cucmema, yCmoudusslii 6amx,
bankosckuil cor3, punancoswiti cekmop EC.

In the article, the author studies sustainable initiatives that are implementing in the European Un-
ion that can provide financial services taking into account of social and environmental factors and
effectively finance sustainable development goals.

The aim of the study is to characterize the key directions of the transformation of the European Un-
ion banking sector in order to strengthen its positive role in ensuring sustainable development.
Among these directions there are the creation of mechanisms and institutions: the Banking Union,
the Single Banking Supervision Mechanism, the Single Resolution Mechanism, the European De-
posit Insurance Scheme, the Capital Markets Union, and the European Strategic Investment Fund.
At the European level, expert groups are established to develop the European Union strategy for
sustainable financing in the framework of the Capital Markets Union. Among the European initia-
tives to enhance the role of the financial sector in ensuring sustainable development, the proposal
with a "green" focus on the creation of a European network of sustainable banks is noted.
Keywords: sustainable development, sustainable financial system, sustainable bank, banking un-
ion, EU financial sector.

Berynaenune. B 2015r. 193 rocynapcrsa- TOPBIX  MpeojoJieHne OeJHOCTH, TOJ0/a,

wiensl Opranusanuu O0beauHeHHBIX Harmit
€AVHOTIIACHO TPHUHSIIA HOBYIO TJI00aBHYIO
MporpaMMy yCTOWYMBOTO Pa3BUTHUSA, COJACP-
xamyro 17 amMOMIIMO3HBIX Liedel, cpeau Ko-

noJi7Iep>)KaHue 37I0POBbS U PACIPOCTPAHCHHE
3I0pOBOrO0 00Opa3a >KU3HU, BCEOOHEMITIOIINIT
u CHpaBe)IJ'H/IBblf/'I AOCTYII K Ka4€CTBCHHOMY
00pa3oBaHUIO, TEHAEPHOE PAaBEHCTBO U Jpy-
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rue, - KOTOPbIX MUP JOJDKEH JOCTHYb YK€ K
2030r.

OpHako, 4TOOBI MOCTABJICHHbBIE LENH CTaJIU
peaIbHBIMU JIOCTHXKEHUSMHU, a HE TOJIBKO IO-
MYJUCTCKUMU ~ JIO3YHTaMH, HEIOCTaTOYHO
MOJJIEP’KKH TPABUTEIBCTB - JIOJKHBI COCTO-
aTbcs  (yHIaMEHTAJIbHbIE W3MEHEHHS B
(GYHKIIMOHUPOBAHUM TJI00ATbHOW M HAalMO-
HanbHOM »KoHOMHK. Ilo omenkam OOH,
peaninzanus riao0aibHOTO IIaHa YCTOMYNBOTO
pazButus yxe k 2030r Oyner cTouTh MUpPY
eXerogHo ot 5 no 7 tpaH. goy. [1] Takum
00pazoM, BO3HHUKAET MOTPEOHOCTh B MOCTPO-
€HUU IPUHUUIINAIBHO HOBOW - YCTOMYMBOM
(¢uHaHCOBOW cucTeMBbI [2], crnocoOHO# mpo-
U3BOJUTH (DUHAHCOBBIE YCIIYTU C YYETOM CO-
[IAATTBHO-IKOJIOTHYECKUX (PaKTOpoB U obec-
neynBaTh 3pdexTuBHOE (PUHAHCHUPOBAaHUE
LeJIeN yCTOWYUBOIO Pa3BUTHS.

Kak otmeuaror sxcneptsl OOH, «I'mobanb-
Has (pMHAHCOBAas CUCTEMa HYXJAaeTcs B mepe-
CTpoOMKe Ui (PMHAHCUPOBAHUS MHKIFO3UBHO-
ro, MPOIIBETAIOIIEr0,0€30MMaCHOT0 OyayIIero,
TO €CTh Ui JIOCTHXKEHUS YCTOWYMBOIO pa3-
BUTH» [3].

KpusucHeie nporeccbl MUPOBOW 3KOHOMH-
K1, 00OCTpeHHE COIHAIbHO-3KOHOMHUYECKUX
npobinem B EBponelickom corose (EC) craBsr
3a/lauy MPUHLHUIINAAIBHOTO peQOpMUPOBAHUS
U €BpONEHCKUX (PUHAHCOBBIX pBIHKOB. B
YCIIOBHUSX JIOJITOBOTO KpHU3UCA TOCYIapCTBEH-
HOTO CEKTOpa, HU3KOM HHBECTHUIIMOHHOW aK-
THUBHOCTH (TOJIBKO B Cepe «UUCTOM» dHEpre-
THKHU IO OLIEHKaM EBpONENCcKOro MHBECTUIIN-
OHHOro OaHkKa Je(UUUT HNHBECTHLIMOHHBIX
pecypcoB oneHnBaetcs okoJio 100 muipz. eBpo
exeroaHo [2], ¢puHaHCOBOW HECTaOMIBLHOCTH
O0aHKOBCKOM CHCTEeMbI, JAe(pUIHUTa pPEecypcoB
JUTsl TIGHCUOHHOM cucTeMbl (K KoHIy 2016r.
NeQUIUT TEHCUOHHBIX (POHJIOB HAa YpOBHE
EC ouenuBancs B 428 mupa. eBpo [2] Ha3pe-
Ja HEOOXOJAMMOCTh U OCYILLECTBIISIOTCS Iep-
Bbl€ IIaru Mo TpaHchopManuu OaHKOBCKOTO
cektopa EC B ycToitunBylo (UHAHCOBYIO CH-
CTEMY.

AHaJIN3 MOCJIeTHUX HCCIeT0BAHUI U mMy0-
auxkanuii. EBpomneiickue sxcneptsr [1-15]
aKTUBHO JMCKYTHPYIOT O NOTEHIUaIEe U Me-
XaHHU3MaxX yCHJIEHUS PO OaHKOB M (pUHAH-
COBOM CHCTEMBI B LI€JIOM B YCTOMUHMBOM pas3-
BUTHHU oO1iecTBa. B To ke Bpems Tema sBiisi-
€TCSl HOBOH, TpeOyIoIIel CHCTeMaTU3auu
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WHULMATUB, pealu3yloluxcs B 00JacTu
YCTOWYMBOTO pa3BUTHS OAHKOBCKOTO CEKTOpa
EC. C yueroMm 1eneit uccieqoBaHus Kak OC-
HOBHOM MCTOYHMK HH(popmanuu ObUIM HC-
[I0JIb30BAaHbl OTYETHI, AHATUTHYECKHE 0030-
pbl, HOPMAaTUBHBIE JOKYMEHTHI, HHTEPHET-
pecypchl peryisaTopoB (GMHAHCOBOTO CEKTOpa
EC u mexnyHapoIHbIX OpraHu3alui.

Leab craTbu -  XapakTepUCTUKa KIHOYE-
BBIX HalpaBlIeHUN TpaHchopManuu OaHKOB-
ckoro cextopa EC ans ycuieHnus ero moso-
KUTEIHLHON pOJIM B 00ECTICUCHUH YCTOWYNBO-
ro pa3BUTHSL.

OcHoBHast yactb. HecMoTps Ha TO, 4TO HC-
xoJHas cutyauust no ¢opmuponanuio B EC
yCTOWYMBOM (PMHAHCOBOM CUCTEMBI JlajieKa OT
ujeana, HabJIOJAIOTCS 3HAUUTENIbHbBIE YCIIEXH
B JAHHOM HalpaBJIE€HUH, IPUYEM JUJepaMu
[0 pean3aliy yCTONYMBBIX MHULIUATUB CpPe-
1 (pUHAHCOBBIX MHCTUTYTOB SIBJISIIOTCS OaH-
KOBCKHE YUPEKJICHUSI.

EBpona TpaguIMOHHO JHAUPYET HAa MHPO-
BOM PBIHKE COI[MAJIbHO-OTBETCTBEHHBIX MHBE-
CTHULIMM M «3€JeHbIX» (PUHAHCOBBIX OIepa-
muii: EC npunamiexut 63,7% MUPOBOTO
o0bemMa (PMHAHCOBBIX AKTUBOB, MEHEIKMEHT
KOTOpBIX ocymiecTBisercs Ha ocHoBe ESG-
KOHLIENIUU (MHHOBAaLlMOHHBIN MOJAXOJ y4yeTa
9KOJIOTMYECKUX, COI[MAJIbHBIX M yIpaBJieHYe-
CKUX (haKTOpOB, MPUMEHSIETCS HWHBECTOpPaMU
1 (DMHAHCOBBIMH TTOCPEIHUKAMU TIpH (POpMU-
POBaHMU MHBECTUIIMOHHOTO MOpTdens u Gu-
HaHCUpOBaHUE MPOEKTOB). 47% (pUHAHCOBBIX
YUpEXJIEHUH (3TO MPEUMYIECTBEHHO OAHKH),
MPUCOEIUHUBIINXCS K uHUIMaTHBe «lIpuH-
LUIIBI  OTBETCTBEHHOTO  MHBECTUPOBAHUS
(PRI)», naxonsarcs taxxe B EBpomne [4] (PRI
IpelycCMaTpUBatoT yuer COLIMAJIbHO-
STUYECKUX MPUHLUIOB MPH MPEI0CTaBICHUN
pOeKTHOTro (puHaHcupoBaHus). COBOKYIHbIE
00beMBl SMUTHUPOBAaHHBIX B TeueHue 2012-
2015rr 3enenbix obOmurauuii Bo PpaHuuw,
Benukobputanuun u I'epmanum B 1,4 pasa
MPEBBILLIAIOT AHAJOTUYHBIN nokazarens CHIA
u B 21 pa3 nmokazarens Kuras [3, c.55].

B 2016 r TOm yCTOMYMBBIX MHBECTHULIMOH-
HbIX OaHkoB mupa mno Bepcuu «The Banker
magazine» BO3IVIABWJI €BPOIEHCKUNA OaHK
«BNP Paribas» kak camMblii MHHOBAIIMOHHBIN
MHBECTULIMOHHBIN 0aHK B cepe KiIumaTuie-
CKHUX U3MEHEHUHN U yCTOWYUBOCTH [5].

HecmoTps Ha cymectByromuii nporpecc,
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MOHMMasi HEOOXOJMMOCTh JabHEUIIEro pe-
¢dbopMupoBaHUsl (UHAHCOBOTO U IPEXKIE BCe-
ro 6ankoBckoro cexkropa EC mis ycuneHus
UX BKJIaJIa B JOCTHKECHHE LIEJIEH YCTOMYMBOTO
pa3BUTHS, €Ill€ CO BpeMEH (PMHAHCOBOIO KpH-
3uca 2008 r. crabunmsanus (QUHAHCOBBIX
PBIHKOB M HX HalpaBjeHHE Ha yCTONYMBOE
pa3BUTHE NPEBPATUIIUCH B BAXKHEUILINNA TIPHO-
putet eBponeiickoil noautuku. C 2008r. EB-
pomeiickas komuccus nmpussuia Oosee 40
HOPMaTHUBHO-TIPABOBBIX aKTOB [6], mpu3BaH-
HBIX:

v/ YCTaHOBUTH HOBBIE MPABHIIA IS €BPOTIEH-
CKOM U I11006anbHOM (PMHAHCOBBIX CUCTEM;

v/ [IPe0JI0JIETh €BPOIICUCKHI JIOJITOBOM KpH-
3HUC,

v’ pedopmuposath (uHAHCOBEIH cekrop EC
B YCTOWYMBBIN, OTBETCTBEHHBIN, CTUMYJIHPY-
IO  POCT CEKTOP SKOHOMHYECKOW CHCTE-
MBlI;

v’ co3ath OAHKOBCKHMI COIO3 JUIS YKpEILIe-
HUS €BpO.

Cpenu Takux IMpaBOBBIX MHUIMATHB Ha IEp-
BOM MecTe pedOopMUPOBAHHUE AEATEIbHOCTU
0aHKOB:

1. Co3panne bBaHkoBckoro corrosa
(Banking union) - nocienoBarenbHOE NpUMe-
HEHUE €IUHBIX OAHKOBCKUX NpPaBUI B CTpa-
Hax-ydyactHuiax  EC. HoBble  mporenypsl
MPUHATHS PEIIeHUH U MHCTPYMEHTHI PEryiu-
pOBaHMs MOMOTAIOT CO3/aTh Oosiee Mpo3pad-
HbIH, €IWHBIA W Oe30macHBIi OaHKOBCKUM
PBIHOK.

bankoBckuil coro3 HajaelsdeTrcs IOTEHIHAa-
JIOM JIMKBUJIUPOBATH HECOOTBETCTBUE MEXKIY
HAIIMOHAJILHOM COCTaBJSIOIIEH Haa3opa 3a
(UHAHCOBBIM PBIHKOM M TPaHCTPAHUYHBIM
u3MepeHueM OaHkOBckoi oTpaciau.  Coro3
caenaer Oanku Oosiee OezomacHbIMU (TIpeay-
MPEKICHUE KPU3UCHBIX CUTYyalluil); B ciydae
BO3HUKHOBEHHUS MTPOOJIEM HAJ30pHBIE OpraHbl
CMOTYT BOBpEMsI BMELIAThCS M PEUIUTh HX
(paHHEe BMEIIATENbCTBO); B CAaMOM XY[IIEM
cllydae B XOJI HMOMAYT MEXaHU3Mbl, KOTOpPbIE
MO3BOJIAT 3(PQPEKTUBHO pa3pelIuTh KpU3HC-
HYIO CUTYyaluto (JIMKBUAAuus 0aHKOB) [7].

NHnnmaTuBa BKIIOYAET CO3JaHUE IJIEMEH-
TOB:

v MexaHH3M  €IMHOI0  (GAHKOBCKOIO
HaJ30pa BO 1aBe ¢ EBponeickum eHTpaib-
HbIM O0aHkoM (Single Supervision Mechanism,
SSM, 2012) mpenmnoJiaraeT MOCTpOEHUE HO-
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BOM CHCTEMBl €BPOIEUCKOro OaHKOBCKOTO
Haa3opa Ha ypoBHe EC, B koTopoii Ha EBpo-
MEeUCKUN TEHTPATbHbI OaHK BO3JI0XKEHBI
(GYHKIMM NPSMOTO ¥ KOCBEHHOTO KOHTPOJIS
NEeSITEeIbHOCTH «3HAUYUMBIX» OaHKOB, UTO MpPHU-
3BaHO CIIOCOOCTBOBAaTh BOCCTaHOBIIEHUIO J0-
BEpHUSl K €BpOINEHCKOMY 0aHKOBCKOMY CEKTO-
Py U TOBBICUTH YCTOWYMBOCTH OaHKOB[S].
Bce crpaHbl 30HBI €BpO aBTOMAaTUYECKU
ydacTBYIOT B SSM.

ELIb umeer mostHOMOYMS B cllydyae HEOOXO-
JUMOCTH B35Th TIOJI HaI30p JII000W OaHK B
€BPO30HE, 0OCOOCHHO IMPH MOJIYYEHUU TAHHBIM
0aHKOM TocymapcTBeHHO#M momont. OmaHaKo
ELIb dokycupyeT cBOe BHUMaHHE Ha IPSIMOM
HaJ30p€e TOJBKO 3a TeMH OaHKaMHU, KOTOpbIE
CO3JAI0T  CYIIECTBEHHbIE IPYJCHIIMOHHbBIE
pUCKU 00BEMOM CBOUX JIEHCTBUN WM Xapak-
TEPOM PUCKOBAHHOCTH. [9]

Ceituac ELIb Hampsimyto koHTpoaupyet 125
3HaYUMBbIX OaHKOB cTpaH-ydactHul EC. Otum
OankaM mpuHamIekKaT 82% OaHKOBCKUX aK-
TUBOB B 30HE €Bpo [8]. Ham3op 3a ocTanbpHbBI-
MU OaHKaMU OCYILECTBIISIETCS] HallMOHAJIbHbBI-
MU HaQ/J30pHBIMHU OpraHamMH B pamKax OJHOMU
cucteMbl. B To ke Bpemsa ELlb nmeer npaso
BMEILIUBATbCSA B JESITENBHOCTh JAHHBIX OaH-
KOB B JIt00O€ BpeMsl U, B cllydae HEOOX0JMMO-
CTH, TIPUHUMATh Ha ceOs TpPsIMOM HAI30p, a
HaIlMOHAJIbHBIE HAJ30PHbIE OPTraHbl U BOPEIb
OCTalOTCS. OTBETCTBEHHBIMHM 32 BBIIIOJHEHUE
TakuxX (QYHKIHMH, KaK 3alluTa MoTpeouTeneu,
OTMBIBAHUE JIEHET U PETyIUpOBAHUE OTAele-
HU 0AaHKOB TPETHUX CTpaH. [9]

v EquHbIi MeXaHHM3M pabdoTsl ¢ mpo-
osemHbiMu Oankamm (Single Resolution
Mechanism, SRM, 2013) [10;11]. Kpwuswuc
3aCBU/IETEIHCTBOBAI (GbyHIaMEeHTabHYIO
npo0ieMy 3aMKHYTOTO Kpyra Mexjay NpaBU-
tenbcTBamMu crpad EC u GaHkamu: eBpomeii-
CKUM OaHKOBCKHUI CEKTOP MpOJOJIKall pery-
JUPOBaThCS HAa HALMOHAIBHOM YpPOBHE, He-
CMOTpsi. Ha TJIyOOKUH YpPOBEHb HHTErpanuu
(UHAHCOBOrO pPbIHKA 30HBI €BPO, JOCTUTHY-
ThII K Havany kpusuca [Ipobiembl B GaHKOB-
CKOM CEKTOpE BBIHYXJAJIU IPAaBUTEILCTBA
(¢buHaHCUpOBaTh cHaceHHe OaHKOB, pa3Mep
KOTOPBIX OBLI CIMIIKOM OOJIBIIUM IO OTHO-
IIEHUI0 K SKOHOMUKE CTpaHbl, YTOOBI MO3BO-
JUTh UM OOAHKPOTUTHCS, YTO CTAHOBUJIOCH
OpemMeHeM il TOCyJapCTBEHHbIX (PUHAHCOB.
B BemukoOpuranun, Wpnannuu, Hcnanuw,
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nozxke Ha Kumpe pocT rocygapcTBeHHOTO
noJira 00pa3oBajicsi UMEHHO I10 3TON MPUYKHE
[9].

Takum oOpa3zoM, Ha3zpera HEOOXOIUMOCTh
co3gaHusi HOBOM cTpyKTypbl — SRM Kkak
€IMHOI0 OpraHa, OTBETCTBEHHOIO 3a criace-
Hue 0aHKOB B €BPO30HE M CTpaHax — WICHaX
EC, xoropslil mo3BoJiseT NPUHUMATh OIEpa-
THUBHbBIE PEHICHUS O MOJAepkKKe (PUHAHCOBO
HecTaOUJIbHBIX OaHKOB, NPU3BAH PEryIUpO-
BaTh UX BBIXOJ ¢ prlHKa B pamkax EC. Takxke
MEXaHHU3M HampaBlieH Ha oOecreyeHue He-
MIPEPHIBHOCTU OAHKOBCKON JAEATEIbHOCTU U
3alUTy BKJIAJYMKOB, MAPTHEPOB U KIMEHTOB
poOIeMHbIX 0aHKOB, a TAaKKE MUHUMH3ALUIO
pUCKOB (PUHAHCOBOI HecTaOMIbHOCTH OaH-
KOBCKOT'O CEKTOPa U SKOHOMHUKH.

Baxxubim komnonentom SRM sBisiercst no-
JTallHOE CO3JaHHE€ B TEYEHHE BOCHMH JIET
obmeeBpornelickoro (GoHga MoIep KU OaH-
KOB IIyTE€M OTYMCIIEHUI W3 OpraHu3auuii 6aH-
KOBCKOro cekropa. Jlanublil ¢oH, pa3aenss
MEXAY CTpaHaMHU CTOMMOCTb MOJJIEPKKHU
0aHKOB, BO3MOXXHO, OCJIAOUT CBSI3b MEXKIY
HallMOHAJIHBIMM OaHKaMH W UX IPaBUTEIIb-
CTBaMU, HO COXPAaHUT PUCKH CBOEBPEMEHHOTO
oOecrieyeHUs JOIMOJIHUTEIbHBIX JUKBUIHBIX

pecypcos.
v' Cosnanmne EBpomeiickoii cxeMbl cTpa-
xoBanusi BkjIaaoB (European  Deposit

Insurance Scheme, 2015) [12] - npeanonaraet
CO3JaHME E€UHBIX MPaBUJ TapaHTHUPOBAHUS
0aHKOBCKUX BKJIAZOB g Bcex crpaH EC:
BBE/IEHUsI 00s3aTE€IbHOrO y4acTHsl Bcex OaH-
KOB B CHCTEME; Iepexo i Ha (MHAHCUPOBAHUE
CUCTEMbI CTPaxOBaHUS 3a CUET B3HOCOB OaH-
KOB-YYaCTHUKOB, a HE OIO/DKETHBIX CPEICTB
CTpaH; oOecleueHue CTPaxOBaHUS BKJIAJOB
10 100 TeIC.€BpO Ha OJHOTO BKJIAJYHMKA B OJI-
HOM 0OaHKe, COKpalleHHUEe JUIMTEIbHOCTU IPO-
1eaypsl BO3BpaTa BKiIaaa Bkiaamguukam (¢ 20
pabounx nHe ceituac 1o 7 mgHeit k 2024r),
BO3MOYHOCTh HAI[MOHAJbHBIX OPraHOB CTpa-
XOBaHMSI BKJIAJIOB 3aMMCTBOBATh PECYpPCHI U3
HaIlMOHAJIbHBIX OopraHoB Jpyrux ctpad EC B
ciydae neduuuTa CpencTB IS BO3BpaTa
BKJIaJIOB; y4Y€T YpPOBHS pHCKa OaHKOB Mpu
OTIpEJIeNIEHUH pa3Mepa UX B3HOCA B CUCTEMY.

2. Co3nanne EnuHoro pbiHKa Kamnurtaja
(Capital Markets Union Initiative, CMU,
2014) — yHMIMATUBA HaIpaBJIeHa Ha HOBBIN
BBICOKHM YPOBEHb MHTETPALUU E€BPONEHCKUX
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HAIlMOHAJIbHBIX PBIHKOB KaluTajga C LEJbIo
MOOMJIN3aLUU PECYPCOB ISl UHBECTUPOBAHUS
B pa3BUTHE NPEINPUATHNA, B TOM 4YHCIE B
[IPUOPUTETE Malbld U cpelHuil OusHec, Co-
3/laHu€ HOBBIX pabO4YMX MECT, peanu3anus
MH(QPACTPYKTYPHBIX IPOEKTOB, HOBBIX BO3-
MOXKHOCTEHl M MHCTPYMEHTOB 3alUThl WHBE-
CTOPOB U BKJIATUUKOB.

OTOT NPOEKT, ¢ OJHON CTOPOHBI IMPHU3BaH
0OOPOTh MOHOMOJMI OaHKOB Ha €BpOIIEH-
CKUX (PUHAHCOBBIX pbIHKAax [6], co3maBas
YCIIOBUS JJIL Pa3BUTHS JUBEPCUPUIIMPOBAH-
HOM (PUHAHCOBOI cHCTEMBI U €€ HeOaHKOB-
ckoro cektopa. Ho ¢ npyroii ctopons;, CMU
MPU3BAH CHATH Mperpagbl  JUisl JBHXKEHUS
MHBECTULMOHHBIX PECYPCOB MEX]ly CTpaHAMU
EC, ycunute B3aumojneicTBue Mexay ¢u-
HAHCOBBIMU HHCTUTYTaMH, I[E€PEOPUEHTUPYS
MOTOKM KamuTajga Ha (UHAHCUPOBaHUE
YCTOWYMBOTO PA3BUTHS, YTO HE TOJIBKO JaeT
0aHKaM JIOTIOJTHUTENbHbIE BO3MOYKHOCTH, HO
U MOTHBHPYET MX BKIIIOYaThCS B CHUCTEMHOE
B3aUMOJICHCTBUE C JPYTMMHM YYaCTHUKaAMU
pBIHKA, Ipe/yiaraTh PbIHKY HOBBIE YCIYI'H C
YCTOWYUBBIM (POKYCOM.

Jjis BBINOJHEHUS YCTAHOBJIEHHBIX PHOPU-
TETOB YK€ HayajoCh CO3/IaHU€ HOBBIX (HU-
HAHCOBBIX HMHCTUTYTOB, cpelu KOTOpbIXx EB-
ponelickuii @OHA CTPATETUYECKUX HHBECTHU-
uuit  (the FEuropean Fund for Strategic
Investment, EFSI). Otor ¢dona ocHoBan B
2014r. cornacHO HHBECTULHOHHOMY ILUIaHY
rinaBbl EBpokomuccun XKan-Knona FOnkepa
Uid (PMHAHCUPOBAHUSA IPOEKTOB B CTpaHax
EBponsl B 2015-2017pp B TakMX yCTOWYUBBIX
HaIpaBJICHUAX Kak CTpaTrerudeckas HHPpa-
CTpyKTypa, oOpa3oBaHUE, HCCIIEJOBaHUS U
pa3BUTHE, HMHHOBALMK, MOJJIEPKKA MaJlbIX
NpEeanpHusaTHii, a Takke BO30OHOBIsIEMAas
sHeprusi u sHeprospdexruBHocts [13]. Uz-
HavyabHO OropkeT MoHIa ObLT YTBEPKICH Ha
obmyro cymmy 315 mupa. eBpo, HO yXKe B
X0JIe peaju3aluy MpoeKTa, Ipu3HaBas He0O-
XOJIUMOCTE OoJjiee aKTHUBHLIX nAelicTBuii, EB-
poreiickas KoMuccus 00bsiBUIIAa 00 yIBOCHUU
(UHAHCOBBIX BO3MOXKHOCTEH U JJINTEIBHOCTU
npoekta EFSI mist oGecriedenust nHBECTHINI
B pasmepe He MeHee 500 mupa. espo k 2020
I., U3 KOTOpBIX 10 MeHblIel Mepe 40% Oynet
MOCBSIIEHO IPOEKTaM, HAaNpaBiICHHbBIM Ha
MUHHMU3ALHUI0 HETaTUBHBIX KIMMAaTHUYECKUX
VU3MEHEHUH.

54

YCTOMYMBO PA3BUTUE * YCTOMYMBOE PASBUTUE * SUSTAINABLE DEVELOPMENT



lfoauHa VIl bBpoi 2/2017 * Year VIl

Ha eBpomeiickoM ypoBHE CO34alOTCS JKC-
MEepTHBIE TPYIIIBI ISl pa3paboOTKU cTparte-
run EC no ycroitunBomMy (pMHaAHCHUPOBAHUIO.
Hanpumep, B 2016 r. Koncopuuym espormneii-
CKUX YCTOMUYMBBIX (PMHAHCOBBIX OpraHHU3a-
uuid, npu nojuepxkke Eurosif, pa3paboran
IUIaH 1O Pa3pelIeHUI0 WHBECTUIMOHHOTO
kpuszuca B EBpome «A sustainable finance
plan for the European Union», koTopbIii sB-
aseT co000 peKoMEeTaluu M0 MOCTPOCHUIO B
EC ycroitunBoii (prHaHCOBOW CUCTEM ITyTEM
aKTUBU3AIMM  [PABUTENCTB, YYaCTHUKOB
(MHAHCOBBIX PHIHKOB B TpPEX HaIpPaBJICHUSX:
ycroiunBass MHQPACTPYKTYpa, YCTONYMBBIE
WHBECTULIMY, YIpPaBJICHUE KIMMATUYECKUMU
puckamu. [13]

B nexabpe 2016 roma EBpomneiickas ko-
Muccusi coznana ['pynmny 3KcrepToB BBICOKO-
ro YpOBHS IO BOINpPOCAM YCTOWYUBOTO (hu-
HaHcupoBaHus. I'pynma u3z 20 smuaepos
IpaXKJaHCKOro oOuiecTBa, (PUHAHCOBOIO CEK-
TOpa U HaAY4HBIX KpyroB K KoHiy 2017 r pa3-
paboTaeT, peKOMEHJAlUU [0 KOMIUIEKCHOMN
crparerun EC B obnactu ycroituuBoro ¢u-
HAaHCUPOBaHHUS B pamKax cosjnaHus Ennnoro
ppiHKa KanuTana. B pansHenmem EBpoko-
Muccusi OyIeT ONUpPaThCs Ha ITH pEKOMEHAA-
LMY, YTOOBI ONpPEAETUTh, KAaK HHTEIPUPOBATH
MPUHIMIBI YCTOWYMBOCTH B HHCTUTYLIMOH-
Hy10 cpeny ¢puHaHcoBoro cektopa EC.

[Iporpammoit Opranuzauuu OObeAUHEH-
HeIx Hanuit mo oxpyxaromeit cpene (UNEP)
c 2014 r. 61 mHumupoBaH IIpoekr «the
Design of a Sustainable Financial Systemy,
HaIpaBJICHHbIM Ha pa3pabOTKy OCHOB (PyHK-
LMOHUPOBAHUS U MEXaHU3MOB MOCTPOECHUS B
MHpE YCTOMYMBOW (PUHAHCOBON CHUCTEMBI.
DKcnepThl MPOEKTa C y4ETOM EBpPOIEHCKOro
OMbITAa U PEryasTUBHOM mpakTtuku B 2016r.
pa3zpaboTany MATh KIIOYEBBIX MPHUOPUTETOB
dbopMupoBaHUs  YCTOWYMBON  (PUHAHCOBOI
cucrembl EC, m3BecTtHbIX Kak «5 R ycroitun-
BBIX (puHAHCOBY (puc.1).
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Nel. AKYMVYJISIHUSA U IEPEPACIIPE-
JAEJIEHUE KAIIUTAJIA (Reallocation)
nYOIUYHBLL CEKMOP
v VIHBECTULIMH ISl YCTOMYHUBOTO POCTa
v OpraHu3alyH, pealu3yIoIue IPOEKTHl B 00IaCTH
YCTOHYMBOTO pa3BUTHUS
v DucKanbHas U KPEAUTHO-IEHEKHAS TIONTUTHKA
PYIHKU Kanumana
v (DUHAHCHPOBAHHE MAJIOTO U CPEIHETO OU3HECA
v’ 3enenble obaMranyuy, AbTepHATUBHOE (PUHAHCH-
poBaHHe

Ne2. PUCKU (Risk)

v" MHKpPO ¥ MaKpONPYIeHIIHAILHBIX HaA30p
v CTpecc-TecTUpOBaHHE

v BpeMeHHbIE TOPH30HTHI

Ne3. OTBETCTBEHHOCTD (Responsibility)
v VIpapieHye U NOJOTYETHOCT
v DuHaHCcoOBas KyIbTypa
v 11eHHOCTH U LIEJIH

Ne4d. OTYETHOCTD (Reporting)
v’ PackpsiTie MH()OPMALUK KOPIOpauusaMy, (GUHAH-
COBBIMH YUPEKICHUSIMHU
v’ PeiituHrn
v AKTHBBI ¥ IIPOJYKTBI

NeS. CTPATEI'US (Strategic Reset)
v’ «3ereHas» COCTAaBNAOAs (PUHAHCOBON KOHKY-
PEHTOCIIOCOOHOCTH
v CHCTEMHBIE IOIXOJIbI
v KoopauHamus MeXTyHaPOIHON MOIUTUKA

PucyHnok.1. «5 R ycroitunBbIix puHAHCOB»
- KJII0YeBble IPUOPUTETHI (POPMUPOBAHUS
ycToiiuuBoii punancoBoii cucremsl EC [4]

VYka3zaHHBIH TOAXOJ] MPEANoJiaraeT aKTHBH-
3amuio Bced guHaHcoBo#l cucteMbl EC, kak
MHCTUTYTOB NMyOJIMYHBIX (UHAHCOB (OpPraHoB
BJIACTH), TaK U KOMMEpPUYECKUX (PMHAHCOBBIX
MIOCPETHUKOB, Ha 00ecrieueHrne yCTOMYMBOTO
pa3BUTHS: MOOMIIM30BaTh CpEACTBAa Hacele-
HUS C [IEbI0 MHBECTHPOBAaHUS UX B obecre-
YeHHE JOJITOCPOYHBIX IIeJIell IKOHOMUYECKO-
ro pocra.

OpnoBpemenHo OOH peanusyer mporpam-
My «United Nations Environment Programme
— Finance Initiative (UNEP FI)», kotopas
MpeJCTaBiIsieT Cco0O0Ml MapTHEPCTBO MEXIY
[Iporpammoii Opranmzanuun OObeIUHEHHBIX
Hanuit no oxpyxatoieit cpezie U ri100aibHO-
ro (MHAHCOBOTO CEKTOpa, CO3AaHHOE B 1992
rOQy JUIsl TIPOJBMIKCHUS M TOIYJSPU3AINN
MIPaKTUKU ycToWuuBbIX (prHaHcoB. U3 Gonee
200 Bemymux (UHAHCOBBIX YUPEXKJECHUH,
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BKJItOUasi OaHKM, CTpaxoBble KOMIIAHUU U HUH-
BecTopoB, okoso 30% - yupexaenus u3 EC,
B OOJIBIIMHCTBE OAHKH, aKTUBHO Pa0OTAIONINE
¢ UNEP, uToObl HEmocpeICcTBEHHO y4acTBO-
BaTh B pEIIEHUH COBPEMEHHBIX 3KOJOrHYe-
ckux mpobmuem [14].

Cpenu eBponercKuX MHUIMATUB 110 aKTHBHU3a-
uuu posiv ¢puHaHcoBoro cektopa EC B oOecrne-
YEeHUHM YCTOMYMBOTO Pa3BUTUS OTMETUM Mpel-
JIO’)KEHUE 3 «3EJIEHBIM» (DOKYCOM - TI0 CO3/IaHHUIO
EBpomneiickoii cetn yctoiuuBbix 0ankoB (2016,
EU Sustainable Banking Network, EU SBN,
npoekt «FESSUD» [15]).

[IpennoxeHne OCHOBBIBAETCS Ha TPEX OC-
HOBHBIX KOOPJAUHUPYEMBIX JEHCTBUSIX:

1) skonoruueckas ceptTudukanus GpuHaHco-
BbIX MHCTUTYTOB — CO3JaHHE OQUIUAIBHOTO
nyOIMYHOTO peecTpa (PUHAHCOBBIX IMOCpPEN-
HUKOB, OTBEYAIOIIMX pa3pabOTaHHBIM KpHUTE-
pUSM U HMMEIOLIUX IpaBO NpPUHUMATh yya-
CTHE B peaju3aluy YCTOWYUBBIX MPOEKTOB C
IIPUBJICYEHUEM TOCYIApPCTBEHHBIX  CPEICTB
EC.

2) PpEWTHUHI YCTOMYMBOCTH IPOEKTHBIX
MPEIJIOKEHUN - MPOEKThbl, PUHAHCUPYEMBbIE
Wi co(UHAHCUPYEMbIE TOCYJapCTBEHHBIMU
¢boHmaMy, BBIOMPAIOTCS C MCHOJIb30BAaHUEM
CHeIHaJIbHBIX METOJUK OLEHKHU JIJIs 0TOOpa U
(uHAHCUPOBaHUSI HENOCPEICTBEHHO Haubo-
Jiee MEePCIEKTUBHBIX «3EJIEHBIX» MPOEKTOB.

3) cucreMaTuyecKuii MOHUTOPUHT OAHKOB U
MHBECTULMOHHBIX TPOEKTOB, (QUHAHCHUpYE-
MBIX C Y4aCTHEM roCy/lapcTBa.

BeiBoabl: Peanuzanus miaHa yCTOMYHMBOTO
pa3zButust Ha ypoBHe EC Tpebyer cosnanus
YCTOMYMBOTO OaHKOBCKOI'O CEKTOpa, CIOCO0-
HOTO MPENOCTaBIsATh (PUMHAHCOBBIE YCIYTU C
Y4ETOM COLIMAIIbHO-IKOJIOTMUECKUX (aKTOPOB
n obecrnieunBath 3PPEeKTUBHOE (PUHAHCHUPO-
BaHUE LI€JIEN YCTOMYHUBOTO PA3BUTHA.

Co Bpemen ¢unancoBoro kpusuca 2008 T.
craOunu3anusi (UHAHCOBBIX PBIHKOB M HUX
HaIpaBJICHWE Ha YCTONYMBOE pa3BUTHUE IIpe-
BPATWINCh B BAXXHEWUIIMHA IPUOPUTET EBPO-
nerickoil monutuku. C 1ensio pedopmMupo-
Bath (puHaHCOBBIN cekTop EC B ycTOWYUBHIH,
OTBETCTBEHHBIN, CTUMYJIMPYIOIUNA POCT CEK-
TOP SKOHOMHUYECKON cuctemMbl Ha ypoBHe EC
MIPOUCXOUT MPOLECC CO3JaHMsI HOBBIX pery-
JIATOPHBIX MEXaHU3MOB U MHCTUTYTOB, Cpelu
KOTOpBIX: baHKOBCKMI CO103, MexaHusm
€IMHOro 0aHKOBCKOTO Haj3opa, Eaunbiii me-
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XaHU3M palboThl ¢ MpoOJIeMHBIMU OaHKaMH,

Coznanne EBpomeiickoii cxembl CTpaxoBa-
HHS BKJIQJIOB, EJMHBIN pbIHOK KanuTana, EB-
pornieiickuii @OHT CTPATErHYECKUX HWHBECTH-
LU,

Ha eBpormeiickoM ypoBHE CO3/alOTCSl JKC-
MEepTHBIC TPYNIBI Uil pa3pabOTKH  CTpaTe-
THA  YCTOWYMBOTO (PMHAHCHPOBAHUS B paMm-
Kax co3faHus EnmHOro pelHKa Kanuraia. B
nanpHeimem EBpoxomuccus Oyner onuparhb-
Csl Ha 3T PEKOMEHJAINU, YTOOBI HHTETPHPO-
BaTh NMPUHIHUIBI YCTOWYUBOCTH B HHCTUTYIIH-
OHHYIO cpeny ¢puHaHcoBorO cektopa EC.

Bricoko oneHmnBas MacmTaObl U CTpaTeru-
YeCKyI0 HalpaBJIeHHOCTh BHeapsiembix B EC
YCTOMYMBBIX MHHUIMATHB B OAHKOBCKOM CEK-
TOpE, BCE K€ MOJYyYCHHBIC PE3yNIbTaThl HE/IO0-
CTaTOYHBI JUISI PEANIbHOTO TIporpecca B JaH-
HOM HAIpaBJICHUU — JIOJI PBIHKA YCTOWYH-
BbIX OAHKOBCKHX YCIYT PacTeT, HO OCTaeTCs
HeBbICOKOU. [loaTOMy HEOOXOAMMO YCUIIUTh
U CKOPPEKTUPOBATh HBIHEUIHHE YCHIIUS TIO
AKTUBHU3AIMM POJIM OAaHKOB B OOECICUCHUH
YCTOMYHMBOTO PA3BUTHS.

Conclusions: Implementing a sustainable
development plan at the EU level requires the
creation of the sustainable banking sector that
is able to provide financial services according
to socio-environmental factors and to ensure
effective financing of sustainable develop-
ment goals. Since the financial crisis of 2008,
the financial markets stabilization and their
direction towards sustainable development
have become the most important priority of
European politics.

In order to reform the EU financial sector
into  sustainable, responsible,  growth-
stimulating sector of the economic system at
the EU level new regulatory mechanisms and
institutions are being created, including: the
Banking Union, the Single Banking Supervi-
sion Mechanism, the Single Resolution
Mechanism, the European Deposit Insurance
Scheme, the Capital Markets Union, and the
European Strategic Investment Fund.

Despite the growing volumes and strategic
direction of the sustainable initiatives in the
EU banking sector, the results for real pro-
gress in this direction are still insufficient.
Therefore, it is necessary to strengthen and
correct the current efforts to enhance the role
of banks in ensuring sustainable development.
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THE IMPLEMENTATION OF SUS-
TAINABLE INITIATIVES IN THE EU-
ROPEAN UNION BANKING SECTOR

HULIAIEVA Liudmyla
ZHUK Larysa

In the article, the author studies sus-
tainable initiatives that are implementing in
the European Union that can provide finan-
cial services taking into account of social and
environmental factors and effectively finance
sustainable development goals. The aim of
the study is to characterize the key directions
of the transformation of the European Union
banking sector in order to strengthen its posi-
tive role in ensuring sustainable development.
Among these directions there are the creation
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INFLUENCE OF CONCENTRATIONS OF AMMONIUM NITROGEN AND ACTIVATED
STUDGE IN SEQUENCING BATCH REACTORS ON THE RATE OF NITROGEN RE-
MOVAL

BJIUSTHUE HA KOHIEHTPAIIUSITA HA AMOHUEBY MOHU Y KOJIMYECTBOTO
HA AKTUBHATA YTAMKA B BUOPEAKTOPH C IEPHOJJAYHO JEHCTBUE BBPXY
CTEIIEHTA HA OTCTPAHSIBAHE HA A30TA
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Abstract

There was conducted a study under laboratory conditions about the removal of nitrogen from semi-
synthetic wastewaters with different ammonium nitrogen concentrations (50, 100 and 130 mg
NH4"-N/I) using a reactor for denitrification and two sequencing batch reactors (SBRs) with liquid-
phase circulation. The reactor for denitrification was filled with zeolite, used as a carrier for biofilm
of denitrifying bacteria. The concentrations of the activated sludge in the SBRs varied between 2.4-
2.5 and 5.0-5.1 g/l. The laboratory analyses of the activated sludge comprised determination of
sludge concentration, sedimentation rate and sludge volume index (SVI). The nitrogen removal was
significantly higher (87.5 %) when there was used a bigger quantity of activated sludge (5.0-5.1
g/l), while the nitrogen removal with sludge concentration of 2.4-2.5 g/l was 73.5 %. The removal
of nitrogen at an initial concentration in influent of 50 mg NH4"-N/1 was 98.09 %, while at an initial
concentration of 100 mg NH4"-N/1 the rate of nitrogen removal was only 90.42 %.

Key words: nitrogen removal, activated sludge, SBRs, ammonium nitrogen
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AOcTpaKT

B naGopaTopHu ycnoBus 0sixa MpoBEICHHU M3CIEABaHUS 3a OTCTPAHSIBaHE Ha a30T B KOHLIEHTpAIMU
50 100 u 130 mgNH4"-N/1 OT IOJIlyCHHTETHYHH OTIAIBYHHU BOJIH MOCPEICTBOM PEAKTOPA 3 JEHHT-
pudukanus u 18a peaktopa c nepuoanydno aercteue (SBRs) ¢ perupkynanus. AHaepoOHUAT OHO-
peakTop Oe 3ambJIHEH ChC 3€0JIUT, U3MOI3BAaH KaTo HOCUTEN 3a (hopMupaHe Ha OMO(UIM OT JAECHUT-
pudunupamu O6akrepun. KoHleHTpalnusTa Ha aKkTUBHATa yTailka B PEaKTOPUTE C MEPHUOIUYHO
neiicteue Bapupaimie Mexay 2.4-2.5 u 5.0-5.1 g/l. Jlaboparopuute aHanu3u Ha aKTHUBHATa yTalKa
BKJIIOUBAxXa OINpeesisiHE HAa KOHLEHTpalusaTa Ha yTallkaTta, CKOPOCT Ha yTasiBaHE U MHJAEKC Ha yTaii-
KaTa. YCTaHOBM C€ 3HAUMTEIHO MO-BUCOKA CTENEH Ha OTCTpaHsABaHE Ha a30T (87.5%) mpu KOHLIEHT-
paius Ha aktuBHa yraiika 5.0-5.1 g/l u 73.5% npu koHueHTpauus Ha yraiikara 2.4-2.5 g/l. Otcrpa-
HABAaHETO Ha a30T B HayajHa KoHIeHTpaius 50 mg NHs -N/l BbB BXOJAIIMTE BOAM JOCTUTHA JIO
98.09%, nokaro mpu koHuenrpamus 100 mg NHs™-N/I crenenra Ha oTCTpaHsBaHe Ha a30Ta €

90,42%.

KuarouoBu qymu: oTcTpaHsBaHe Ha a30T, aKTHBHA yTaiika, SBR, aMmoHueB azot

BbBenenne. PeakTopbT ¢ NEPUOAUYHO IECH-
ctBue Ha pabora (SBR - sequencing batch
reactor) € chbOpbXKEHHE, KOETO (PYHKIMOHUPA
Ha MpPUHLHINA ,JIbJHEHEe - n3npasBaHe’. [lo-
cinenoBarenuute pabotHu (asu Ha SBR-a,
IPpU KOWTO C€ OCBIIECTBSIBA OMOXHMMHYHOTO
Npe4yrcTBaHe, ca: IIhJIHEHe,  aeparms,
MOJTbp)KaHe Ha AaHOKCHYHU YCIIOBUS, YyTa-
sBaHe, u3lpa3BaHe u nokoi. Ha ®urypa 1 ca
IpeJICTaBEHU pa3inyHuTe (pa3u Ha padoTa Ha
peakTopa ¢ NIEpUOANYHO JICUCTBHUE.
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@urypa 1. ®a3u Ha padoTa Ha peakTop C

Excrpakuna Aepayn
-

]

NepuoOIMYHO aelicTBHE [6]

N300pbT Ha TEXHOJIOTUYHUS PEXKHUM Ha pabo-
Ta, KaKTO U MPOJBJDKUTEIHOCTTa Ha OTHAEN-
HuTe (ha3u B pEaKTOPUTE C MIEPUOJUUHO JAeHc-
TBHE, JJaBa Bb3MOKHOCT 32 KOHTpPOJIMpaHe Ha
cUcTeMaTra B 3aBHCHUMOCT OT KOHKPETHUTE
HYKIM M TpU pa3iMyHd [apaMeTpu Ha
MMOCTHIIBAIIUTE OTIIAIbYHU BOH [ 1].

B peakropute ¢ nepuonyHO ACMCTBHE MOTraT
Jla ce peaju3upar yCIEUIHO HpPOIeCH, ydacT-
BalllM B OTCTPAHSBAHETO HA OPTaHUYHU Bellle-

CTBa, HUTpUDUKAIMA, ACHUTpUPHUKALUS,
KaKTO M OTCTpaHsBaHe Ha OuoreHeH (ocdop
(dbocdarn) [3]. Te3u peakTopu ca MOIXOIAIIN
MIPU TPETUpaHE Ha OTMAILYHU BOJU C BUCOKH
KOHIICHTPAIlUM Ha a30THU CBEIUHEHUS U
XIIK.

OCHOBHOTO MPEAUMCTBO, KOETO OCHUTYpsBaT
SBR—cucremute, € Bb3MOXKHOCTTA Ja C€ Tpe-
TUpAT MUKOBU TIOTOIM C BUCOKH KOHIICHTpA-
unu BIIKs, kaTo oTnaga Hy»Xaata OT OTACITHU
CbOPBKEHUS 3a yTasiBaHE U PELMPKYJIalus Ha
aktuBHaTta yravka [5]. [lpu umsnmon3BaHe Ha
peakTopu C MEPUOJUYHO JEHCTBHE C€ CIe-
CTSIBA OLIE €JHAa WHBECTHULIUSA, a HMEHHO
HEO0OXO0IMMOCTTa OT TPaHCIOpPTHA JIMHUA 3a
penupKyJIanys Ha aKTUBHATa yTaiika, ocobe-
HOCT B Kjacuuectute cxemu. KommnuectBoTo
Ha Ouomacara ce KOHTpoJIMpa II0 BpeMe Ha
(hazara Ha u3Mpa3BaHe HA PEAKIUOHHUS CH]I.
SBR-cucremaTa umMa Bb3MOXHOCTHU 32 TPETH-
paHe Ha BXOJSLIM MOTOLM C Bapupal] XUMHU-
YeCKH ChCTAaB Ha HHUCKa II€Ha, ¢ MUHMMallHa
Hameca Ha orepaTopa U C BUCOKA €(EKTUB-
HOCT Ha OTCTPaHsIBaHE HA 3aMbpCUTENHTE [2].
[Topamu Te3u mpeaumcTBa peakTOpUTe C Iie-
PHOJIMYHO JEHCTBUE Ce U3MOJ3BAT B CBETOBEH
Mara6 [4].

Ilenra Ha HpOBENEHUTE EKCIEPUMEHTH € Ja
ce u3cieaBaT Bb3MOKHOCTHTE 3a TpPETHpaHE
Ha OTMAaIbYHU BOJH C BUCOKO ChAbP)KAHUE Ha
NH4*-N (0.05 — 0.13 g/l) B TexHonOrM4YHA
cXeMa, BKJIIOUBAllla aHaepoOeH PeakTop U JBa
nocyenoBarenHo cBbp3anu SBR-a, mpu pas-
JUYHU KOHIEHTpAIlMU Ha aKTHUBHATA yTaiKa,
KaTo C€ OIpEe/en CTENEeHTa Ha OTCTPaHsBaHe
Ha CheJIMHEHUsTA Ha a30Ta.
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Matepuasu u meroau. KoucTpympana e
naboparopHa uncrananus (durypa 2), BKITO-
YBalla JCHUTPUDUIUPAIL PEaKTOpP C BB3XO-
asm; moTok U obem 850 cm’. PeakTophsT e
3ambyiHeH ¢ 1100 g 3eonur, ¢paxius 2.5 - 5.0
mm, TMPeaoCTaBAIll MOBBPXHOCT 3a ¢op-
MUpaHe Ha MUkpoOeH Ouodmim. Crnen peax-
Topa 3a ACHUTpU(UKAIUSA CIEABAT ABA IIO-
CIIEZIOBATEIIHO CBBP3aHU PEAKTOpa C IEepHO-
muaHo nericteue (SBR1 u SBR2).
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®urypa 2. Cxema Ha ja0opaTopHa MHCTA-
Jalnusi 3a TpPeTHMpPaHe OTHAaAb4HM BOAU C
NnpeJBapuTeIHa JCHUTPU(PUKALUA M JABA
10CJIe0BATE/IHO CBbP3aHU peakTopa ¢
NEepPUOANYHO JeiicTBHE

1 - BXomAm pasTBOp; 2 — MEpUCTANTHYHA
[oMIIa 3a BXOJI Pa3TBOp; 3 — AEHUTpUdU-
nupang peaktop ([IH); 4 — SBR1; 5 — SBR2; 6
— M3XOJIIM OT MHCTaNalusaTa BOau; 7 — Ie-
pUCTAITUYHA TIOMIA 334 PEUHUPKYIalus OT
SBR1 xbMm JIH; 8 — aepauust B SBR1 u SBR2.

3axpanBamuar pa3teop (1, dur.2) ce nogasa
Ha TbHOTO Ha aHaepOOHUS PEaKTop 3a ACHUT-
pudukanus (3, @ur. 2) c nomoIira Ha Mepuc-
TajnTuyHa nommna (2, @wur. 2), cieq KoeTo Bo-
JUTE TPAaBUTAYHO INPEMHHABaT IIpe3 JBaTa
nocienoBarenHo cBbp3ann SBR-a (4 u 5,
@®wur.2).M3BbpiBaHa ¢ peryKyIands Ha TPETH-
panute Bogu or SBR1 kbM neHuTpuduImpamms
peaktop (7, dur. 2) npu penupKyIalUOHHO OT-
Homrenue 1:3,5.

Hukbapr Ha paboTa Ha cucremara € JABY-
4acoB, C IOBTapseMocT 12 mbTH Ha JEHO-
Homrue, kato aepamusata B SBR1 e 60 min, a B
SBR2 e 30 min (®urypa 3). KonrakTHOTO
BpeMe Ha TpETUpaHUTE BOAM C aHAepoOHUs

Volume 2/2017 * Top VIl Homep 2/2017

6uopeaxtop € 1,68 d u croTBeTHO 2,16 d 3a
Bceku SBR.

TnaHere it

Peasumm /90 min

SBR1

AxokerHHR Anokerrsn

Menress u
OTAeKaHTHPaHE Vrazease

15 Pearapa (90 min

SBR2

////////

Anoxcisn

®urypa 3. Cxema Ha ABy4YacoB padoTeH
KknI Ha SBR1 u SBR2

Upes maboparopHaTa HMHCTANAIUA Ca TPETH-
paHu OTIIAIBPYHU BOJH OT IPOM3BOJICTBOTO HA
ounoeranon (Tabnuna 1) ¢ nobaBeHn OGHOTeH-
HU €JIEMEHTH, NpejcTaBeHy B Tabnuna 2.

Taoauua 1.
CbcTaB HAa OTHAIbYHUTE BOIAM OT Mpeamn-
UsiITHE 32 IPOU3BOJACTBO HA OMOETAHOJI

IMapameTsp Mepna eqnuauna | CroiiHocT
pH - 7,38
XIIK mg/l O, 574
Oprammirn mg/l CHsCOOH 131
KHCEJIMHU
NH,"-N mg/l 4,1
Nb - 06111 mg/l 16
NO;-N mg/l 0,3
NO>-N mg/l 0
PO* mg/l 1,22
CycnienaupaHu mg/l 9.8
BEIIECTBA

Taouuna 2.

ChcTaB Ha pa3TBOpHTe, 3aXpaHBalU Ja-
0oOpaTOpHATA MHCTAJIAIUS

KomnoneHT PastBop 1 PasTBop 2
NH4CI, mg/ 148 297
K>HPO4, mg/l 15 15
MgS04.7H,0, mg/1 10 10
FeSO4, mg/l 2 2
CaCl,, mg/l 2 2
OtnagpuHu Boay, | 1 1

B nmepBata cepusi eKCIEPUMEHTH KOHIIEHTpA-

nuiTa Ha aKkTUBHaTa yrailka B SBR-ute € B

nuanaszona 2,4 — 2,5 g/l.

BbB BTOpaTa cepus €KCIEpUMEHTHU € U3CIEM-

BaHO BJIMSIHUETO HA KOHUEHTpALMATAa HA aK-
60
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THBHATa yTallka B pEaKTOPUTE C MEPUOJIUYHO
neiicteue (2,5 u 5 g/l) Bbpxy cremeHra Ha
OTCTPaHsABAaHE Ha a30Ta OT BOAMU C HayallHa
xonrenrparms 0,13 NHs™-N g/1.

Pe3yaratu u ooch:kaane. B Tabmuna 3 u Ha
Qdurypa 4 ca mpeAcCTaBeHU TMOJYyYECHUTE pe-
3yATaTH OT WU3CJICIBAHUATA, CBBP3aHU C TIpe-
YUCTBAHETO HA BOJM C HAYaJIHU KOHIICHTpA-
uu Ha NHs™-N crotsetno 0.05 u 0.1 g/1.
Tabauna 3.
OCHOBHM MapaMeTpH HA BOJAUTE B TOUKHUTE
HAa omnpo0BaHe NPM KOHUEHTPANUs Ha
NH4"-N 0,05 u 0,1 g/l BLB BXOAAIIUTE BOIH

Year VIl Volume 2/2017

Konunent-

SBR1 | 7.69 | 18.8 2.5 54

pa-

Ut Touku

na NH4' - Ha H o, NOs, |NH4,
N, onpoo- P [mg/l] | [mg/l] | [mg/l]
[g/1] BBB BaHe
BXOISIIIHTE

BOIH

Bx.p-p | 769 | 217 | <0.001 | 50.09

0,05 g/l JH 7.65 | 16.7 0.6 18.75

SBR2 | 7.68 | 16.1 3.3 0.87
Bx.p-p | 7.68 | 201 | <0.001 | 99.6

JH 7.68 | 81.0 1.11 33.14
SBR1 | 7.75] 154 3.03 18.02
SBR2 | 7.65| 14.1 6.98 7.12

PGHYKI_[I/UITa Ha OPraHUYHHUTC BCIICCTBA, H3-

* Tomg VIl Homep 2/2017

chenuHeHUs Ha azora ¢ 98,09 %, a mpu Ha-
JajlHa KOHIICHTpaIWsl Ha aMOHHCBUTE HOHH
0,1 g/le 90,42 %.

[Tpu mpoBekIaHETO HA BTOpaTa CepHs CKCIe-
PUMEHTH € H3CJICJIBAHO BIIMSHUETO HA KOH-
[IEHTPAIUATAa Ha aKTUBHATA yTallka B PeakKTo-
pUTE C TIEPHOIUYHO JICHCTBUE, KOATO O¢ TO/I-
IbpKaHa B JIBa JUana3oHa, CbOTBETHO 2.4-2.5
g/lu 5.0-5.1 g/l.

120

100 —

80

60

40

0 el mm |l

BX OH |SBR1|SBR2| BX OH |SBR1|SBR2

KoHueHTpauus Ha aMoHMeB a3oT U HUTpatn, mg/l

NH4 -0,05 g/l NH4-0,1 g/
mNO3, mg/ mNH4, mg/l

®urypa 4. KoHueHTpamusi Ha aMOHHeB
a30T U HUTPAaTH B TOUKHUTEe HA onpoldBaHe,
NPH Pa3JINYHN KOHIEHTPALUM HA AMOHHEB
a30T HA BXOAAIIMTE BOIH
B Tabnuna 4 ca npeacraBeHu OCHOBHHUTE Tia-
pameTpu, XxapakTepu3upallyd akTUBHATa yTai-
Ka B pEaKTOPUTE C MEPUOUYHO JACHCTBUE.
Tabanua 4
OcHOBHU mnapaMeTpH, XapaKTepU3Hpalld
AKTHMBHATA YTalilKa B PeakTop C nepuoauy-
Ho jaeiictBue (SBR1)

YHCJIeHa Bh3 OCHOBA HA CTOMHOCTHUTE Ha TIep-
MaHraHaTHaTa OKHCaIeMOCT, € 92.6 u 93.0%
NP HayaJlHa KOHIICHTPALMsl Ha aMOHHEB a30T
Ha Bxoj cboTBeTHO 0,05 1 0,1 g/l

CkopocTra Ha mpoleca HUTpUPHUKALUS HpU
HU3CIICIBAHUTE KOHICHTPAINU NH;-N e B mu-
anazona 1.16-1.31 wu 0.39-095 mg/lLh
ChOTBETHO 3a Bata SBR-a.

Konnentpanusita Ha HUTPATHTE B W3XO SN~
T€ BOAM OT WHCTANAIMATA € IO-BHCOKA TPHU
TpeTHUpaHeTo Ha BojaW, cbabpxkamu 0,1 g/l
amonueB a3oT (Tabnuua 3), HE3aBUCHUMO, 4Ye
CKOpOCTTa Ha Mpoleca JCHUTpUPHUKALUS B
aHaepoOHust Ouopeakrop O6e mo-Bucoka (0,72
mg/l.h) B cpaBHeHHWE C yCTaHOBEHaTa TpH
MPEYNCTBAHETO HA BOJHW, CHIBPIKAIIA TIO-
HUCKa KOHIIEHTpalusi amoHueB aszor (33
mg/Lh).

Ot HampaBeHUs! EKCIIEPUMEHT CE€ YCTaHOBH, 4e
IpH TPEYNCTBAHETO HA BOIH, CHIBPKAIIN
0,05 NH4"-N/I crenenTa Ha OTCTpaHsBaHe Ha

Hn-
Konuen- OGem Ha CxopocT | jege
Tpamust | AY caex 30 | Ha yrasiBa- | ga

Ha AY, min yrasi- He, yTaii-
[g/l] BaHe, [ml] [ m/h] KaTa,
[ml/g]

2,5 400 3,53 153,9
5,0 720 3,42 138,5

[Ipu mpoBeneHnTE EKCIEpUMEHTH O€ YCTaHO-
BEHO, Y€ M3I0JI3BaHAaTa yTaiKa ce XapaKTepH-
3Mpa CbC CPAaBHUTEITHO HHUCKA CKOPOCT HA yTa-
sIBAaHE M BUCOK MHJIEKC Ha yTankara. Benpeku
TOBa, ciea 30 min yrasBaHe MPU BCUYKU H3C-
JieBaHU KOHIICHTPAIMK aKTHBHATA yTaika Oe
nobpe yIurbTHEHa, ¢ J100pe m3pazeHu (IoKy-
71, a HaJ Hesl ce HalumoaBaie OUCTbp ropeH
CIION.

OT moiydyeHuTe pe3yiaTaTH C€ YCTaHOBH, 4Ye
KOHIICHTpAIMsATa Ha aKTHBHATA yTaiKa OKa3Ba
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CbIICCTBCHO BJIMAHUC BBPXY HNPCHUCTBATCII-
Hus nporiec (Tabmuma 5).

Tabumuna S.
CToiiHOCTH HAa OCHOBHHU NapaMeTpH Ha BO-
JAUTe B TOUYKUTE HA ONpoOBaHe Ha Jiabopa-
TOPHATA MHCTAJMALMSA NPH Pa3jIM4YHA KOH-
HEeHTpauMs HA aKTUBHaTa yraiika B SBR-
ure

Touxka
Konmenrtpa- Ha IO, |NOs, NH,*
ust on- | pH | [mg/l | [mg/l = /l],
na AY B SBR, | po6- ] ] &
[g/] BaHe
Bx.p-p 7&7 162,0 | 0,58 133’0
JH 7&6 318 | 053 | 47.46
2,425
SBRI 7&6 275 | 6,63 | 29,88
SBR2 75'6 232 19,89 | 22,31
Bx.p-p 757 159.7 | 0.12 1279’7
JH 75'6 775 | 0.87 | 42,13
5,0-5,1
SBRI 7&7 16,8 | 2,91 | 18,94
SBR2 767 133 | 16,12 | 8,99

[Ipu no-HUCKaTa KOHLIEHTPALUS Ha aKTUBHATA
yTaiika pelyKuusiTa Ha OpPraHU4YHUTE Belle-
ctBa € 85,7% g/l, noxaTto npu KOHLEHTpALUS
5,0-5,1 g/l monmkaBaHeTo Ha TEpPMaHTAHAT-
HaTa oKuciageMocT € ¢ 91,67%.

N3uucnenara ckopocT Ha mnpoieca HUTpUQu-
Kallus B €KCIIEpUMEHTa ¢ AY B KOHLIEHTpaLUs
2,4 -2,5 g/l 8 SBR1 u SBR2 e crotBeTHO 1,53
u 0,73 mg/Lh, a npu no-BucokaTa u3ciaenBaHa
koureHTpamus € 2,01 u 0,98 mg/Lh. Ckopoct-
Ta Ha JeHUTpu(UKalus B aHaepoOHUs Ouope-
akTop e B uHTepBana ot 1,97 no 2,63 mg/Lh.
Konnenrpamusira Ha NHs'-N B usxopsimure
BOJIM € OKOJIO 2,5 MbTHU MO-HUCKA MPU UCTEN-
BAHUATA C II0-BUCOKUTE KOHIICHTpAlUM Ha
AY (Tabnuua 5 u urypa 5).

Volume 2/2017 * Top VIl Homep 2/2017

140

120

100

80

60

40
0 ml

BX OH | SBR1| SBR2 | BX OH | SBR1 | SBR2

KoHueHTpauusi Ha aMoHUEB @30T U HUTpaTh, mg/l
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®urypa 5. KoHlleHTpauus Ha cheIMHEeHUs-
Ta HA a30Ta, NPH Pa3JIMYHU KOHIEHTPAUUHU
HA aKTHBHATA yTaiika

OT HampaBEeHUTE U3YKCIICHHS CE YCTAaHOBH, Y€
MO-BUCOKA CTETIEH HAa OTCTPaHSIBAaHE HA Che-
nuHeHuaTa Ha aszora (87,5%) ce mocturHa
MPU EKCIIEPUMEHTa C TMO-BUCOKAa KOHIICHTpA-
UM Ha akTUMBHA yraiWka. [Ipu koHUeHTpauus
Ha AY B SBR-ute 2,4 - 2,5 g/l npeuncrBane-
TO Ha a3zoTa e 73,5%. TpsOBa na ce oTOeNeKM,
4e B PEAKTOPUTE C MEPHOIUYHO JCUCTBHUE
BOXHA POJISi B OTCTPAHSBAHETO Ha ChEIUHE-
HUSATA HAa a30Ta OCBEH MPOIECUTE HUTPUDU-
Karusi ¥ JIeHUTpUUKAIUS UMa U TPOTUYAHE-
TO Ha aHAMOKC MpoIeC (PEeayKIusi Ha HUTPHU-
TH JI0 MOJIEKYJICH a30T 3a CMETKa Ha OKHCIIe-
HUE Ha aMOHHUEB a30T).

M3Boau. OT mnpoBeneHUTE EKCIIEPUMEHTH
MOTarT Jja ce€ HalpaBsT CIEIHUTE U3BOIU:

1. C noBuIlIaBaHETO Ha HAYAJIHUTE KOH-
LEHTPAallUd Ha aMOHHUEB a30T CTENEeHTa Ha
HEroBOTO OTCTpaHsBaHe HamaisiBa. KoHien-
TpalusTa Ha aMOHHEB a30T B M3XOJAILIUTE
BOAM TPH HadallHA KOHIICHTPALUS Ha BXOJ]
0,1 1 0,13 g/l ocTaBa BHuCOKa.

2. KoHnenTpanmsaTa Ha aKkTUBHATA yTai-
Ka OKa3Ba CBIIECTBEHO BIIMSHUE BHPXY CKO-
pocTTa Ha TpPOTHYaHE HA HHUTpH(UKALWSA,
NeHUTpU(UKALIUA U aHAMOKC IIPOLIEC B ABaTa
SBR-a. CreneHnra Ha OTCTpaHsSBaHE Ha Cbe-
JUHEHMSITa Ha a30Ta € [0-BHCOKA MPH HaIH-
Yyye Ha TMO-TOJSIMO KOJMYECTBO aKTHBHA
yTaika.

3. U30paHusT TEXHOJOTMYEH PEXHUM Ha
pabota Ha jmabopaTopHaTa WHCTAJAIMUs T03-
BOJIsIBA €(EKTHUBHO IPEUYNCTBAHE Ha BOJM,
ChJIbP’KaHU aMOHHUEB a30T B NO-HUCKU KOH-
uentparuu ot 0,05 g/l
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Conclusions. The following conclusions can
be made from the conducted experiments:

The increase of the initial ammonium nitrogen
concentrations leads to reduction of the rate of
its removal. The concentration of ammonium
nitrogen in the effluent remains high at initial
influent concentrations of 0.1 and 0.13 g/1.

The activated sludge concentration has a sig-
nificant effect on the rates of the processes of
nitrification, denitrification and anammox in
the two SBRs. The rate of nitrogen com-
pounds removal is higher in the presence of a
larger amount of activated sludge.

The chosen operating technological regime of
the laboratory installation allows an efficient
treatment of waters containing ammonium
nitrogen in concentrations lower than 0.05 g/l
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MODEL ASSESSMENT OF SUBSYSTEM "HOUSEHOLD WASTE MANAGEMENT" BY THE
URBAN ECOSYSTEM OF VARNA TOWN

MOJEJIHA OHEHKA HA IOJACUCTEMA “YIIPABJIEHUE HA BUTOBUTE OTHAABIIN”
OT YPBOEKOCHUCTEMATA HA I'P. BAPHA

U. Kapanenes
E-mail: ivo_netbg@abv.bg

Kameopa “Exonocust u onaszeane na oxoanama cpeda’”’, Texnuuecku ynusepcumem -
Bapnua, yn.Cmyoeumcka 1, Bapna 9010, Pvreapus

Abstract: In the present research was made a model assessment for choosing between two alternative
systems for the management of household waste outgoing from the Urban ecosystem of Varna town. The
assessment is based on the use of a point system interpreting the results from a local to a global impact
level. Criteria for assessment on adopted axes for sustainable development - Environment, Social and
Techno-Economic have been used.

Key words: waste management, urban environment management, household wastes, sustainable devel-
opment

Pestome: B nacmosiuyemo uscnedeane e HaNpasena MoOeiHa OYeHKa Ha 3a usoop medxcoy 0ge aimepHa-
MUBHU cUCmeMU 34 YNPAasieHuemo Ha dumosume omnadvyu UsXooauu om ypboexocucmemama Ha 2p.
Bapna. Oyenxama e basupana Ha u3NOI36AHEMO HA MOYK08A CUCMEMA UHMEPNPEMUpaua pe3yimanmi-
me om JIOKAHO KbM 2100AIHO HUBO Ha 8b30elicmeue Ha. H3non3eanu ca Kpumepuu 3a OYeHKa no 8b3npiu-
emu ocu 3a ycmouuuso pazeumue — Okonna cpeda, Coyunana u TexHUKO-uKOHOMU4ECKdA.

Knwuoeu oymu: ynpaeienue na omnaovyu, Ynpasienue Ha epaocka cpeod, bumosu omnaovyu, yCmou-

Yueo passumue.

1. BbBenenue

YCTOHYMBOTO yIIpaBjieHHE HAa ypPOOSKOCH-
TeMaTa M3MCKBa 0a30B NPHHIMIICH IMOAXOJ IMPH
B3MMAaHC Ha pPCHICHHATA. B ToBa oTHOmIeHHE OT
0COOCHHO 3HaucHHE ¢ OOBBP3BAHETO Ha PEIICHU-
sATa CbC CbOTBETCH BPEMEBU IIEPUOA HaA IJIaHHUpPaA-
HE Ha YIpaBIEHHETO — KpaTkocpoueH (1 HUBO),
CpemHOCpOUeH (2 HUBO) U IBJITOoCcpoUeH (3 HUBO).

YCTOHYMBOTO yIpaBjicHHE Ha OWTOBHTE
ornaxsim (BO), kaTo 6a3zoBa mojacuremMa B CUCTE-
MaTa Ha rpajickata cpena Mpearoara nocraBsHe-
TO My B SICHO o0ocoOeHa MojenHa cuTeMa 3a
OLICHKA Ha BB3JCHCTBHETO OT CAMOTO yIpaBJICHUE
— e()eKTHUBHOCT W IMONy4aBaHU MpoaykTu. OreH-
Kara ¢ OasupaHa Ha W3ION3BAHETO HA TOYKOBA
CHCTEMa HWHTEpIpeTupaiia pe3ylTaTuTe OT JIo-
KaJIHO KbM IJI00aJTHO HUBO Ha Bb3JcicTBHE HA (6
CTETeHHa CKaja).

OO1I0TO KOJWYECTBO HA TOJMIIHO T€HEPHU-
paHuTe OMTOBU OTMAIBIN Ha TepuTopusta Ha EC
BB3JIM3a Ha OKOJI0 250 MJIH. TOHa, OT KOUTO KaTo
OMOJIOTHYHK OTmamein, 76,5—102 muiH. ToHA
XPaHUTEITHU W TPagUHCKH OTnanbiu. 3a bobara-
pus ToBa ca okono 400 X.T. XpaHUTEIIHH OTHAb-
1Y TOAXIIHO [8].

II. OcHOBeH TeKCT
II.1.0nenka u300pa Ha ONTHUMAJHA CHC-
Tema 3a ynpaienue Ha BO ot rp. Bapna
MopenupaHeTo Ha  YIpPaBIEHHETO MOXE Ja
ObJIc TIPEICTaBEHO KaTo M300p OT Hal-MaJKo JBE
AJITCPHATUBHU CUCTCMU. Hpemmz{ Ka4yeCTBCHUA U
KOJIMYECTBEH ChcTaB Ha reHepupanute bO ot rp.
Bapna ca u30panu 2 antepHaTHBH, TbpBaTa (HaC-
TOAIA) MO ABYCTHIIAIHA CHCTEMa M BTOpaTa IO
eaHOoCThIaNMHA cuctema [1, 2, 5, 6].
JIBycTpniaiHaTa CHCTEMa BKIIIOYBA OTJICITHO
TEXHOJIOTMYHO CTHIAJIO 32 OMOJIOTMYHO TpETHpa-
He Ha OMOOTMAIBINTE, a CAHOCThIIANHATA CE ChC-
TOH OT €AHO CAMHCTBCHO CTHIIAJIO HAa TEXHOJIOI'Us
3a TpeTHpaHe, OOMKHOBEHO HEOMOIOrUYHO [2].

ILI.1.1. Onenka Ha (paKTOPHUTE CETMEHTH HA
cpeaara

JBycThbnaaHaTa cucTeMa chOOpa3HO Mepuo-
AUTe HA MUIAHMPaHe

TexHOMOrH4YHNSA CErMEHT € OTIIMYHO Pa3BUT U
npenocTaBs HeoOxoaumara 0aza OT ChbBPEMEHHH
TEXHOJIOTUYHH PElIeHHs 3a ONTHUMAJHO YIpaBiie-
HUE€ B pa3IMYHOCPOUYEH IUIaH Ha yrpasieHue [1,
3, 5]

ConuanHusi CerMEHT IOKa3Ba CTelleH Mpoyde-
HOCT U TPOTHO3MPYEMOCT Ha TOBEACHHE, KOHTO
MO3UIIMOHUPAT MEXAY HUBO 2 U 3 TI0 OTHOIIEHHE
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Ha HUBATa Ha TUIaHUpaHe. AHANIHM3a B Ta3W HACOKA
JlaBa siCHATa OICHKA, Y€ TOYHOTO MY IO3UIIHOHH-
paHe KIOHM TOBeue KbM HUBO 2. Mm KpM Mo-
MEHTa, eJIeMeHT “reHepaTopu Ha bO“ m 3BeHO
“reHepupaHe’ B cHcTeMaTa IO yIpaBJIEHUE OCTa-
BaT HEMoAaTJIMBU IIO OTHOHIICHHE Ha OIITHUMH3U-
paHe€To UM (HaJ'II/I‘IHI/IH IIOoTEHIIMAaJI 3a OIITUMH3Aa-
Mg HE MOXe Ja Objie MNPUBEACH B JCHCT-
BHE/OChIECTBEH)[2, 13] .

Hopmartusen cerment. To3u cermeHT mpenoc-
TaBs BH3MOXKHOCTH 32 MPOTHO3MpAHE U TUIAaHHUpa-
HE Ha YMPAaBICHUETO OT KPATKOCPOYEH JIO AbII-
TOCpOYEH IMepruos Ha o0XBaT Ha IulaHOBeTe. Pas-
BUTHU Ca BCUYKH CIICMCHTU Ha HOPMATHBHO YPEXK-
naHe Ha yrmpasieHuero Ha bO — or riiobaiHo KbM
JIOKAJTHO HUBO[2, 6, 9].

IIpenBua MMMUTUPAILIOTO BIUSHUE HA €IUH OT
(dakTopHUTE cerMeHTH (“‘colMalien™) Ha cperara,
ympasieHrero Ha bO mo HacTosaTa AByCThIIaN-
HA CHCTEMa MOXE JIa CE OCBIIECTBH €JMHCTBEHO B
CpeIHOCPOYCH TepHoJl Ha TuiaHupane. [Ipu HaO-
JII0JJaBaHOTO KOJHMYECTBEHO TreHepupaHe Ha bbBO
OT JIOMaKMHCTBaTa B Tp. BapHa u mporHosute 3a
3ama3BaHe Ha Ta3W TeHAeHIus [8], ce sBsSBa Ha-
JOKHUTETHO HABPEMEHHOTO OINTHMH3HMpaHE Ha
CBCTOSTHHETO Ha JIMMUTHpAIIUs (akTop U MpeMu-
HaBaHE OT ONTHUMAJIHA CPEJAHOCPOYHA KBbM OIITH-
MaJIHa CUCTEMa 32 JIBJITOCPOYHO YIpaBIICHHE.

Eanocrbnannara cucreMa M mepuojnTe HA
MJIAaHUpaHe

HI/IMI/ITI/IpaIHOTO 3HA4YCHUC IIPU TO3U THUIT CUC-
TEMHU Ha YIIPABJICHUEC Ca TEXHOJIOIMYHUTE BapuaH-
TH 3a TPETUpPaHE, MOCICABAHH OT HAJIUYUETO Ha
JnocTaThuHa HOpMaTuBHA Oa3a. CouuanHus (ak-
TOp TYK MMa IMO-BTOPOCTEIIEHHO BB3/ICHCTBHE IO
TOJIKOBA, 10 KonkoTo bBO ce Tperupar mo tepmu-
4yeH mbT. [IpobneMbT TyK ce mocTaBsl 1Mo OTHO-
IMEHUEC Ha TCPMHUYHOTO TPETUPAHEC Ha OTIIAAbYHUN
MOTOIM, KOUTO OWXa MOTIU CPaBHHUTEITHO JIECHO
na ObJaT ChOMpaHW Pa3leHO OT JOMaKUHCTBaTa
- XapTus, rmiaactMacu. CraBa BBIIPOC 3a YaCTUYHO
pas3zienHo crOupaHe 1 MEHUMAITHA KOJIMYECTBa Ha
reHEepUpaHu OUTOBM OHMOOTMAIBIM, KOMTO MOTraT
CBIIO Jla ce MpeHacoyaT KbM TEPMUYHO TPETHpa-
He [2, 13].

dakTopHUTE CETMEHTH  XapaKTepH3Hpalld
cpenarta Ha ynpasienue Ha BO, upe3 tasu cucre-
Ma, TPENOCTaBAT BB3MOXKHOCT 3a TUIAHMpaHE Ha
VIIPaBJIEHHETO B CPEJHOCPOUEH M JIBJITOCPOUCH
nepuoj| Ha miaHupaHe. EauHCTBEHO ycnoBHe 3a
M3ISUI0  ONTHUMAITHO YIpaBieHHE, OCOOCHHO B
IBIATOCPOYEH TIEPUOJI, € Pa3leTHOTO ChOUpaHe Ha
JIECHO OTJECIUMHTE PEUUKIAPYEMH OTHAABIM H
CBCXKJaHEC OO0 MHHHUMYM Ha 6HOOTH3}I’LHI/ITG -
edexruBHa xoHcymanws[ 1, 2, 3, 7, 9].

I1I.1.2. Ouenka Ha aJTepHATUBUTE HA U300P
Ha ONTHMAJIHA CHCTEMA 32 yNpaBJieHue
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dakTopHHUTE CETMEHTH Ha cpelara ONpeelsT
JTUMHTHPAIIOTO CH BIUSHUE BHPXY ‘“KOHCTPyHpa-
HETO Ha CHCTeMaTa I0 YIPaBJICHUE - Ch3aBaHe-
TO Ha ONTHMAIHOTO ChUETAHUE OT IENEBO MOI0-
panu eneMeHTH U 3BeHa. OIeHKaTa Ha cpenara
MOKa3Ba KaTo OCHOBEH JMMUTHpAI] ‘“‘COLMaTHU
cerMeHT. B chIoTo BpeMe Toii onpezens KadecT-
BEHOTO W KOJHMYECTBEHO CHCTOSHHE Ha TOTOKA
OWTOBU OTHAABIM 3a TpeTHpaHe. ToBa JaBa OT-
pakeHHe BBPXY BUJIA Ha W3IMOJI3BAHUTE TEXHOIO-
THH 32 TPeTUpaHe, HAYMHUTE Ha OTMOJI30TBOPSBAHE
(MpoayKTH) U OKa3BaHWTE BPEOHH BB3IACHCTBUS
BBpxy OC. Koero or cBos cTpaHa monaza B 00X-
BaTa Ha HOPMATHUBHO YPETyJIMpaHE II0 OTHOIIE-
HUE Ha BB3ACHCTBUSA, IIETH, OTTOBOPHOCTH W
3aabiokenus [2, 4, 10, 11, 12, 14].

Ounenka Ha U300pa HA ABYCTBHIAIHA CHCTe-
Ma 3a ynpasJieHue (M1) — HacTOAIIIIO ynpaBJie-
HHe

[Ipenun reHepupaHnUTe KAa4eCTBEHO W KOJH-
yectBeHo bO or rp. Bapna u chcrosHmero Ha
(aKTOPHUTE CErMEHTH Ha cpelara, KbM HacTos-
mMs MOMEHT TpeTupanero Ha BO ce ochiiecTsiBa
BBB BHJ] Ha JIByCTHIIaJHA HA CHCTEMa 3a yIpasJe-
Hue. Ha mBpBO cCTBHANO € MEXaHWYHO-
ouonornunoro tperupane (CbO), mocineapaHo ot
JIETIOHUPAHE — TEXHOJIOTHS Ha BTOPO CTHITAIIO [2].

[Nony4yaBaHuTE OMOI3OTBOPUMH MPOAYKTH Ca:

- Penuknupyemu oTHaIbuHU MaTepUAIH C 3a-
HW)KEHO KauyecTBO - MOpaJud CMECTBaHE C
BbO u 3ambpcsiBane;

- Crabwm3supaHa opraHudHa (pakiys, ChIIO
C HEMOJXOIAIIO KadecTBO 3a JHUPEKTHA
yrorpeba B 3eMeJIeTNETO, MOpaad CMECTBAHE
¢ kpaitnn BO wu 3ambpcsiBane ¢ mpuMecH U
TOKCHYHH BEIIIECTBA;

[To TO3M HAYMH YaCT OT PEHUKINPYEMUTE Ma-
TEpUaIN Ce OMOJI30TBOPSIBAT — OCHOBHO IJIacTMa-
cure. XapTHEHHUTE M KapTOHEHU OTHAABIU ca IMo-
JIECHO TIOAATIIMBH Ha YBpPEeXJAaHE OT IMPECHHUTE
OMOOTIMAIbIIM TOpaJN HaBIaXHsBaHE. ToBa TH
MpaBU M3TOYHUK HA CYpOBHMHA 33 HA-HHCKO Ka-
YEeCTBO pEIMKIUpaHa XapTHd M HaMaisBa KpaT-
HOCTTa Ha perukiaupane [3, 5].

Crabunmsupanata opraHudyHa ¢Qpakuus, Ha-
mycKalia HHCTananuara, 0e3 cieaTperupane e
HEMNpUTroJHa 3a ynorpeba ¢ Ien MmoJAo0psBaHe Ha
MOYBEHOTO Tutogopoaue. OTuactu OMBa HM3MON3-
BaHa 3a PEKyJITHBAIIMS HA CTApH Jiena 3a OTHalb-
14, a B MO-TOJIIMAaTa CH 4YacT ce MPEHacoYBa KbM
nenonupase [3, 5, 7].

Jlpyra BB3MOXXHOCT € OIOJI30TBOPSIBAHETO M
4pe3 u3rapsHe Win ra3udukanus, ¢ e Hamans-
BaHe MpH IIbpBaTa Wik U30sSTBaHE IPU BTOpaTa Ha
obeMuTe 3a AernoHupasne 3, 5, 7].
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Ouenka Ha U300pa Ha eJHOCTBHIAJHA CHC-
TeMa 3a ynpasijienue (M2) — anTepHATHBHA
cucreMa

B3umaxku mpemBuny BO wm3xomsamm oT Tp.
Baphna u cbcrossHHETO Ha (PAaKTOPHHUTE CErMEHTHU
Ha cpernara, KaTO Hal-ONTHUMAHUS BapHaHT Ha
TEXHOJIOTUYHO pelIeHne TYK MOXe Jia ce ompese-
JI1 WU3TapsSHETO — OTTOBApAII0 IO KamamuTeT Ha
TEXHOJIOTHSA, BB3MOXKHOCT 3a JIECHA aJarTaius
MIpU BapHalus B KAa4eCTBEHUS CHCTAaB HA OTHAb-
UTe HA BXOJ M TEHEPHUPAHU OIOJI30TBOPUMHU
npoAykTu. I'asudukanmsaTa U3MCKBa MOYTH JIBOM-
HO KOJIMYECTBO MOJABaHU OTMAABIIA Ha BXOJ OT
€/IHa CTpaHa, a OT Apyra CPaBHUTEIHO HETPOMEH-
JUB ChCTaB Ha oTmamblute. Iluponmsara chIO
MMa OTrpaHWYaBaIllOTO YCJIOBHE 3a IIOCTOSTHEH
ChCTaB BHB BPEMETO Ha IOJIABAHHUTE OTIIABIIH.
THoxazanume 3nauumentu Ce30HHU KOAeOAHUs 8
nomoxa Ha CBO om ep. Baphna, kamo mypucmu-
YyecKa Ce30HHa OecmuHayusi, 6bL3NPEeNnsIMCmeEam
SHAYUMeENHO NOKPUBAHEMO HA YCI08UEMO 3a NOC-
MOsAHEH CbCMA8 6b8 GPEMEmO HA OMNA0bUHUS
nomoxk. ToBa M3KITIOYBA KbM MOMEHTA TE3U TEX-
HOJIOTHH KaTO ONTUMAJHU IIPU TpeTupaue [2].
[Tomy4aBaHWTE OIMOJI30TBOPUMH MPOTYKTH Ca:

- TomauMHHA eHEpPrus WM Hapa C HEOOXOIu-

MOCT KOHCYMaTop B OJIH30CT;

- Ilemenu u mmaku B ciayd4ail, 4e ca IPUTOITHU

3a 100aBKa KbM CMECH 3a IT0JyyaBaHe Ha Oe-

TOH.

Upe3 TEpMHUYHOTO TpEeTHpaHE ce TI'yOM eaHa
3HAQYMTEITHA YacT OT OPTraHWYHHS BBIVIEPOJ] B OT-
MaIbIUTE TMOTEHIINATHO IPUTOIHU 3a TpPEeTHpaHe
no OuonorndeH MeToA. B cwwomo epeme npu
MUHUMATHU KOIUYECMBA HA 2eHepUpanu ouoom-
naovyu mesu 3az2you ouxa ouiu Hecvujecmaenu. B
Ka4eCTBOTO CH Ha CE30HCH TYPUCTHUUECKH Tpaj U
BHCOKa KOHCYMaIlWs Ha XpaHu, Ou OWJI0 ompaBja-
HO JIa c€ OYaKBa 3ala3BaHe B CErallHUTE TEHICH-
[IUATE 32 KAYCCTBEHHS M KOJWYECTBCHHS CHCTAB
Ha reHepupanute bO - 3HAYUTETHU 10 KOJIHYEC-
TBa OHMOOTHAABLU M PEIHUKIMPYEMH OTHaIbIH
T XapTus #u TutactMacu. [lo Ta3u mpuymHa OI1-
TUMH3AIUAATA TP EIHOCTHIIAJIHA CHCTEMa Ha
yIrpasieHue Ou cpeniHana 3HAYUTETHN 3aTpyaHe-
HUSI 32 MUHIMU3UpaHeTo uMm [3, 5, 7, 14].

I1.2. Onenka Ha “HO3UTHBHUTES U “ HeraTH-
BUTe / Bb3AelicTBUA*, Ipu HUBO 1 u 2 3a cpoy-
HOCT HA yNpaBJieHUeTo, npu cuctemu M 1 u M
2 3a u300p HAa ONTHMMAJIHO yIpaBJeHHE 3a Tp.
Bapua"

[Ipu ympaBneHuero, upe3 U30paHUTE CUCTEMHU
M1 u M2, ce reHepupatr ONpeneneHru MPOLYKTH

19 TIpencraBeHa ¢ NPUHIMIHATA OLCHKA HAa “MO3MTHBHUTE™ M “Hera-
TUBUTE" NPU YNPABICHUETO Ha J(BE aJITEPHATUBHU cucreMu. OLeH-
KaTa 10 abCOMIOTHUTE CTOMHOCTH € OOEKT Ha MOAPOOHO IIEJICBO
U3CIIeJBAHE 32 BCEKH OT/EJICH YaCTeH CIIydaid.
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OT TPETHPAHETO Ha OTMAABIMTE. 3aelHO C TOBA
(YHKIIMOHUPAHETO Ha cUCTeMaTa OKa3Ba ompere-
JICHO BB3JICHCTBUE M0 TPUTE OCH 33 YCTOHYHMBOCT
Ha ympasieHnero — OxonHa cpena, CoruanHa U
TexHuko-ukoHomuuecka [2, 14]. Habpanus Opoii
TOYKH 10 KpuTepuute (Tadbn. 1 u 2) Ha ocodeHu-
T€ OCH IMOKa3Ba ONTHUMAHOCTTa Ha YIpaBJeHHUE-
TO Ha €JJHa CHCTeMa Tpe Apyra, MPUBENEHO KbM
OIpesieNieH MepruoJl OT BpeMe - HWBA Ha IUIaHU-
pamue.
Onenka Ha “no3uTUBHTE

Pasnpenenenvero Ha “mo3uTHMBUTE” TO OIle-
HBYHH KaTETOPHU, B CPEIHOCPOYEH U IIBITOCPO-
YeH Tepuoj Ha IJIaHWpaHe Ha YIPaBIICHHETO, Ha
cucrtemu mo M1 u M2 e mpeacTaBeHO ChOTBETHO
Ha ¢ur. 1 u 2 u tabnuna 1. Ha ¢ur. 3 e npencra-
BEHa JMarpama [0 OTHOIICHHE CpaBHEHHE Ha
HATpYyMAaHUTE TOYKU Ha OLICHKA.
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3a rp. Bapua, mnpu cuctemu M 1 u 2 3a u36op Ha
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@ur. 2 OuneHka HA “NO3UTUBHUTE” HA yNpaBjeHHE
3a rp. Bapua, npu cuctemu M 1 u 2 3a u36op Ha
CHCTEMAa W JABJrOCPOYHO HUBO HAa IUIAHUPAHe, MO
ocH 3a oneHka (ckajua 1-6)

Ta6ampma 1  OrneHka Ha ynpaBieHHETO 3a Ip. BapHa,
mpu cucteMd M 1 U 2 U CpeiHO U IBITOCPOYHO HHUBO
Ha yrpasjeHueTo — [losutusu

60

"Nosutnen"

50

i }
=
x
g
=
-]
o
]
g "
11
T . :
0 - : .
M1 M2 M1 M2
Cpexnocpoden Jbarocpoden ac
M1 M2 M1 M2
Oc Kpurepni Cxana ma omenka

ToxolpsaBaKe Ka1ecTBOTO Ha
3M03BAHATE MPHPOJHI Pecypen
oc 35(8:27) 27

3aMecTBAHE HA HITEPIACMIT I 2
BE300HOBHMHE NPHPOTHI PECYPCH
TlpmHoc 3a NOBHMABaHe
KATeCTBOTO Ha KHBOT
BragelficTBHe BEDXY HarJacHTe Ha
‘HaCe.IeHIeTo
CaeITpeTHpaHe I OPATOJHOCT 2a
ymotpefa
OBXBAT HA MPHIOKEHHE

43 (12;31) 31

30 (10:20) 1 20 37(1225) 1 25

T 35 (7:28) 26 39(1029) . 29

®@ur. 3 [Inarpamata “no3MTHBH®, HA CHCTEMHTE IO
moaean M1 u M2, 3a ynpasiieHue 3a rp. Bapmua,
chOpaHu Opo¥i TOYKH 1O OCH HA OLEHKA
HanpaBeHOTO  CpaBHUTENHO H3CIEIBAHE Ha
“MO3UTUBHUTE TIPHU yIpaBICHHE, Ype3 enHa OT
JIBETE aJTEPHATUBHU CHUCTEMU IPEACTaBs, Y€ B
CPEAHO ¥ JBJITOCPOYCH IJIaH OOMIUTE MOJI3U MPH
MI (nacrosiia) ca mo-cnabu ot Te3u npu M2. B
CpPeIHO M ABJITOCPOYEH IJIaH “TIO3UTHUBUTE MpPH
M1, cBbp3anu ¢ OC UMaT MOYTH CAHAKBH CTOMU-
HOCTH, JI0KaTo mpu M2 B IBITOCPOUYEH IUIaH Ce
OTUMTa M3BECTHO 3aBHILEHHE. ToBa ce ABIDKU Ha
(dakrta, ye us3xomdamus npoaykT ciex MBT wnm
CO®O-MBT npu M1, octaBa HEMOAXOAAIL 3a KaK-
BOTO U J1a € NPWIOKEHHE, C U3KIIOUCHUE Ha Je-
MOHMpaHe M U3rapsHe. 3aeAHO C TOBa MOydaBa-
HUTE PEUWIKHPYEMH MaTepualy ca ¢ J0CTa 3a-
HWKEHO KAauyeCTBO — M3XOIIIM OT CUCTEMa 3a
paznensue B 2 (CBO+PBO) wmm 1 (CbO) notok.
ToBa npoeKkTUpaHO B ABJITOCPOUYEH NEPUOJ HaMa-
JIIBa 3HAYUTEIHO BB3MOXKHOCTUTE 33 PELIUKIUPA-
HE 3a HIKOW MaTepuaiu (XapTHH), OT eJHa CTpa-
Ha, a OT Jpyra KOMYJIUpa IOJ3BAHETO HA KOHCY-
MaTuBH U eHeprusd. [lo-3nauumute nomsu npu M2
ca 00BBp3aHM ¢ JUPEKTHOTO m3rapsine Ha KpbO u
HaJU4uero Ha MUHUManHH KomudectBa bBBO.
ToBa u3nckBa OT cBOs cTpaHa eeKTUBHO pas3zien-
HO chOMpaHe B 3 moToka [2, 9, 10, 11, 14].
Ceobpzanute cbe oc “ConmanHa“ OIEHKH O-
Ka3BaT CPaBHUTEIHO HHMCKH JsUIOBA HA CTOMHOC-

Year VI

Volume 2/2017

* Tomg VIl Homep 2/2017

TWTE U 3a JIBaTa Iepuoja Ha ymnpasieHue Ha M1.
ToBa e mopozneHo OT ¢akTa, 4e TyK IOUYTH HE ce
paszensaT ormagbuuTe. Bbmpeku, ue e Hamuie
YaCTUYHO pa3JieNisiHe, T.€. Mperonara ce ue, rof-
HUTE PENUKIUPYEMH OTMAIbIX OM TpsAOBaIO H3-
sto na ce oraenar ot ChO, HO Ha pakTHKa TOBa
He ce ocklnecTBsiBa. Camusr dakr, e yact ot O
ce cbOMpaT CMECeHO IpeHeOpersa B HM3BECTHA
CTeleH YCWJIHMETO 32 Pa3/eNIHEeTO Ha OCTaHaJIUTe
[2, 13].

[IpenmymectBoTo Ha M2 1o oc “T* — TexHH-
Ko-UKoHOMHYecKa - 15 u 17 M2 cpemry 7 u § M1
(¢ur.3) e 0OBBp3aHO C HEOOXOAUMOCTTA OT CIEl-
TpeTHpaHe 3a TOoAoOpsSBaHE NPUTOAHOCTTa Ha
MIPIJIOKEHH Ha MofyyaBaHUTe MpoAykTu. [lpu M2
TOBa ca — TOIUIMHA, EIEKTPHUecKa eHeprusl, Iuia-
KM, KOUTO HE M3MCKBAT CHIIECTBEHU BIOKEHHUE 32
nojoOpsiBaHe kaudectBoro uM. [Ipu M1 ToBa e
CO®O-MBT, kosTO Ha MpaKTUKa € HeMPUIOKUMA
[2, 14].

Onenka Ha “ HeraTuBUTE / BB3IeHCTBUA

PasnpenencHruero Ha “HeraTMBUTE / Bb3ACHCT-
BHS“ 110 OIICHBYHU KAaTETOPHH, B CPETHOCPOUCH U
JIBJITOCPOYEH TEpHOJ Ha MIaHWpaHe Ha yIpaBiie-
HHETO, Ha cucteMu o M1 u M2 e mpencraBeHo
ChOTBETHO Ha ur. 4 u 5 u Tabmuua 2. Ha ¢ur. 6
€ MpeAcTaBeHa JuarpaMa Mo OTHOIIEHWE CpaBHe-
HUE Ha HATPyMaHUTE OLEHbYHHU TOUKH [2, 7, 14].

Bapra - CpeHOCpotien NepHOT HA MIAREpAHE — HraTHBHE

Heraruen
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@ur. 4 OueHka Ha “HeraTUBUTE* HA yNpaBJIeHH-
eTo 3a rp. Bapna, npu cucremu M 1 u 2 3a u3dop
Ha ynpaBJieHUe ¥ CPeJHOCPOYHO HMBO HA ILUIAHUPA-
He, 110 OCH 3a olleHKa (ckaJja 1-6)

HampaBeHoto cpaBHUTENHO H3CieABaHe Ha
HEraTUBMUTE , TIPHU yIpaBieHHe 4pe3 cuctemMu M
1 u 2, moka3Ba CpaBHUTEIHO MO-HUCKA CTENEH Ha
HETaTUBHU BB3JCUCTBUS ITpu M1 B cpenmHoCpOodcH
U IBITOCPOUYEH NEpHOJl Ha TUITAHWpPaHE Ha YIpaB-
nenuero. ToBa ce ObKK Ha (akta, ye BBIPEKH
nuricata Ha npuioxerne Ha COO-MBT, ts Bce
MaK ocTaBa OMOJOTUYHO CTAOWIIM3UPAH MPOIYKT C
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HHCKA CTEMNEH Ha NOTEHIMAIHU BPEIHU Bb3/ICHCT-
BUS II0 TPUTE OCH, IIPpU CBXpaHEHHE B JEna.
EnnucTBeHus mpobieM Ipw TOBa € JIMTICaTa Ha
aKTyaJlHO ONOJ30TBOPSBAHE HA TPETUPAHUTE OT-
aJ(bLIY.

Heratunn
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®@ur. 5 Onenka Ha “HeraTMBUTe” HA yNpaBJeHHU-
eTo 3a rp. Bapna, npu cucremu M 1 u 2 3a u3dop

Ha ynpaBJieHHe M THJTOCPOYHO HHUBO HA TUIAHWPA-
He, 110 OCH 3a olleHKka (ckaJja 1-6)

Ta6ampa 2 OueHka Ha ynpaBJeHHETO 3a I'p. Bap-
Ha, pu cucteMd M 1 u 2 u cpemHO U ABIATOCPOUHO

HHUBO Ha YIPaBJICHUETO — Heratusu

Cpeanocpouen Jbarocpoden
M1 M2 M1 M2

Oc Kpurepmit Cxana Ha oneEKa

Hanomzeae Ha pecypen
oc : 30 (3:27) 25
Vnpas.enne Ha oTmabime /
emmcIn

41 (4:37) 30
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C Bo3gelicTBHA BLPXY 3IPABETO H
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pucKoBe
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T 33 (2:31) 31
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CpegHocpo4Ho Avnrocpoyno ®T CmoOC
®ur. 6 Jnarpamara “HeraTuBH“, CHCTEMHTE IO

moaean M1 u M2, 3a ynpasijieHue 3a rp. Bapmua,
chOpaHu Opo¥i TOYKH IO OCH HA OLEHKA
3aBuIeHNTe cToMHOCTH pu M2 cripsimo M1,
ce o0yciaBaAT oT (hakTa, 4e M3IMOJI3BaHATA TEXHO-
JIOTHS CE OCHOBaBa HA MPOLIECUTE HA U3rapsHE.
IIpu ToBa € HANTMYHO OTHENSHE Ha IUMHU ra3oBe,
MpaxoBU YAaCTHIIM U TENeNU U IUlakd. B u3BectHa

Year VIl Volume 2/2017

* Tomg VIl Homep 2/2017

CTEIICH T10 OTHOIIICHHE HAa BB3MYIIHUTE 3aMbpPCH-
TEIW C€ MOCTHTa JOCTaThUHAa OYUCTKA HA H3XO-
JISAIIUTE Ta30BE€ OTrOBapsIla Ha IPAaroBUTE CTOMU-
HocTu. ToBa B CpEeAHOCPOUYEH MEpPHOJ Ha YIpaB-
JICHHE HE ce siBsBa npobieMen MomeHT. OT apyra
CTpaHa KOMYJIaTHBHMS €(EKT 1O OTHOIICHHE Ha
koMmmoHeHTHTe Ha OC, IpH ABITOCPOYHO YITPaB-
JIeHWe MOXe J1a ObJie JiocTa Cepro3eH ‘HeraTtuB”
[1, 2,3, 14].

Bpennute BB31€HCTBHUS CBBp3aHU ChC oC “Co-
nuagHa“ MMaT Hal-Beue WHIUPEKTEH XapakTep,
OT BB3JACUCTBUS NPOM3THYAIM OT 3aMbPCCHU
komrioneHTH Ha OC 1pu PyHKIIMOHUpPAHE HA CHC-
TeMara 10 yIpaBJiieHHue. 3HAUMMH HETaTHUBHU Bb3-
JIEHCTBUS OT IO-YaCTEH XapakTep MOraT Ja ca u
3a€TUTE TEPEHHU M KOHCYMHUpAaHaTa CHEPTUS CBBP-
3aHU ChC TPETUPAHETO Ha oThnaabuuTe. B npotu-
BOITOJIOKHOCT YacTTa OT Te3W pecypcw OW Moria
Jla ce M3MOJ3Ba 3a MO-U3TOJHU CTOMAHCKU IIeTH —
arponpoOU3BOJCTBO WIIM CHEPTHS 32 TIPOU3BOJICTBO
Ha TO-TIEJIEBH MPOIYKTH, a OTHAABINTE YIIPaBIISI-
BaHM B MMO-ONTUMAaJIeH BapuaHT [1, 2, 3, 13].

ITo orHomienue Ha “TexHUKO-MKOHOMHYECKA
0C, Hali-BUCOK € JIeIbT Ha ChOPAHHUTE TOYKH IPHU
M2 penrocpoueH (32) ¢wur. 6. Tosa ompenens
HEOOXOAMMOCTTa OT BHCOKHM  TEXHOJOTHYHH
M3UCKBAHUS 34 TPEIOTBpATABAHE HA IOTCHITHAI-
HHU BPEOHH BB3ACUCTBHUSA IO OCTAHATIUTE OCH —
MIPEYUCTBAIN ChOPBKEHUS, U CICIHAIHYU JIena 3a
ChXpaHEHHE Ha M3XOSIIUTE TOKCUYHH TCIEIN U
nwtaku [1, 2, 3, 14].

I11. 3BAKJIIOYEHUE

1. Ympasnenuero Ha bO ot rp. Bapna upes
HACTOAIATa CHCTEMa, B CPEIHO W JIBJITOCPOYCH
MEpUOJ Ha IUIaHUpaHE, HE NpeaocCTaBsa OIITUMAJI-
HO OIIOJI3OTBOPSIBAHE HAa TCHEPUPAHUTE OTIAlb-
gau notoun. COD-MBT ce memonupa, a momy-
YaBaHUTE PELUKINPYEMH OTHAIbIH Ca ChC 3HA-
YUTEIHO 3aHM)KEHO KA4yeCTBO, HW3HCKBAIIO JI0-
ITBJIHATEITHO 00pa0OTBaHEe MPEIH PEIUKIPAHE.

2. M300pbT Ha ONTHMAJIHA CHUCTEMa Ha YIIpaB-
nenue Ha BO ot rp. Bapna B cpenHo u gparocpo-
YeH MEpHo Ha IUIAHUPaHE Ha YIPABJICHUETO € B
3aBHUCHMOCT OT:

- HamupaHero Ha aJickBaTHO pellICHHE 3a JOCTH-
raHe JI0 arpoOHOMHUYECKO MPHIIOKEHHE Ha
COD-MBT

- OHTI/IMI/ISI/IpaHe Ha TCHCPHUPAHUTE OTIIAABbYHHU
MOTOLIM 33 IOJy4YaBaHE  Ha KauyeCTBEHU
OITOJI3OTBOPHMMHU NPOAYKTH Ha MU3XOJ U 3ac€d-
HO C TOBAa MUHHMAJIHH “HEraTHUBHHU' BBH3JECH-
CTBHSI TIO OCH - ““OKOJTHA cpenma’, “commanHa
U “TEXHUKO-HKOHOMHYECKa ™,
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YCTOMYUBO PAZBUTUE HA BBIJIEJOBUBHUTE MPEJNPAATHS B PKA3ZAXC-
TAH YPE3 INTPOEKTHO YIIPABJIEHUE HA KOHKYPEHTOCHOCOBHOCTTA
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Hayku
9007 Bapua, KK Yaiika

Pe3tome: [Ipoexmmuusam MeHUONCMBHIM NPEOCMABIABA CUNEH UHCMPYMEHM 34 U3epaxcoane u noo-
Ovpoicane Ha 8pwv3KAmMa medcoy cmpameausma u pezyimamume. Bveredobusnama undoycmpus e
eOuH om mpuopumemuume ceKmopu om uxkoHomukama Ha Kazaxcman, eapammupawu pvcm Ha
HayUoOHAIHama KouKypeHmocnocobrnocm. Heobxooumocmma om usnvineHue HA HAYUOHATHUME
cmpame2uiecku nPpUOpUmMemuy Hauiazam eHeoOps8aHemo Ha Cb8PEMEHHU Memoou 3ad OPeaHu3ayus u
ynpasieHue na npeonpusmusma 6 masu cgepa. [lokazamenume 3a KOHKYPEHMOCNOCOOHOCH HA
8ve1e00bUsa ompazaeam cneyupuuHume ompaciosu XapaKxmepucmuky U U3UCK8Am CbomseemHume
nooxXo00u 3a oyeHsigane u ynpaeieHue. B nacmoswama paboma ce npeocmass mooen 3a NPoOeKmHo
VApasieHue Ha KOHKYPEeHMOCnOCOOHOCMMA Ha 8venedodusHume npeonpusmus ¢ Kazaxcman.
Kiawo4uoBu x1yMu: ipoekmuo ynpaegienue, KOHKYPeHmMOCHOCOOHOCH, 6b21e000UBHO Npeonpusimue.

Abstract: Project management is a powerful tool for building and maintaining the link between
strategy and results. The coal mining sector is one of the priority sectors of the Kazakh economy,
guaranteeing the growth of national competitiveness. The need to implement national strategic pri-
orities requires the introduction of modern methods of organization and management in enterprises
in this field. Business competitiveness indicators reflect specific sectoral characteristics and require
appropriate assessment and management approaches. This paper presents a model for project
management of the competitiveness of coal mining enterprises in Kazakhstan.

Key words: Project management, competitiveness, coal mining.

BbBenenue

HpnnaraHeTo Ha MCTOAWTC Ha ITPOCKT-
HOTO YITPaBJICHUE CITIOCOOCTBA 3a Ch3aBAaHETO
Ha CTpaTeruvecka BepHra Ha CTOWHOCTTA,
KOCTO OaBa Ha MpCAlpHUATHATAa CHUIIHO IIpe-
JUMCTBO Mpej] KOHKYpEeHIHsTa, 0coOeHO B
CEKTOPHUTE W Ia3apuTe C BUCOK pHUCK. [Ipoek-
THaTa OpraHu3anusa npcacrabBjisiBa CUJICH HWH-
CTPYMEHT 3a W3rpaXIaHEe W YIpaBJICHUE Ha
BpB3KaTa MKy CTPATETUATA U PE3YJITATUTE.
Ha ¢dona na rmobanuzamnusta Ha COIMATHO-
HUKOHOMHWYCCKHSA KUBOT B Ka3aXCTaH, ce
ouepraBar peauna mpodiemu. KbvMm 1m0-
OCHOBHHUTE C€ OTHACAT: CYpOBHHHATA OpHECH-
TUPAHOCT, HC3HAUUTCIIHATA HHTErpanus CbC

CBETOBHATa MKOHOMHKaA, ciaba MeXIyoTpac-
JOBAa W MEXIyperdoHalHA HWKOHOMHYECKA
WHTETpaIsl B CTpaHATa, HEpPa3BUTA IPOU3-
BOJACTBEHA W COIMAIHA WHQPPACTPYKTYpa,
o0IIa TeXHUYeCKa M TEXHOJIOTHMYHA H30CTa-
HAJIOCT HA MPEANPUATHATA, JIUIICA HA JEHCT-
BEHa BpPH3Ka MKy HAayKa U IPOU3BOJICTBO,
HUCKH pa3xoH 3a Hay4YHOU3CIIeNOBATEICKa U
ONUTHO-KOHCTPYKTOpPCKa paboTa, ciiabo Thp-
CEHE Ha CTOKH M YCIYyI'M Ha BBTPEIIHUA IIa-
3ap, HECBOTBCTCTBUEC MCKIY MCHUIPKMBHTA U
3aJaunTe 3a aJaNnTHpaHe Ha HKOHOMHKATa
KBM TPOIECHTE Ha TI00aTU3aus U Mpexoaa
KbM MHOBAIIMOHHA UKOHOMHUKA.

70

YCTOMYMBO PA3BUTUE * YCTOMYMBOE PASBUTUE * SUSTAINABLE DEVELOPMENT



lfoauHa VIl bBpoi 2/2017 * Year VIl

B Ta3u BPB3Ka COLIMATHO-
MKOHOMMYECKHS KypC Ha TbP>KaBHOTO YIIPaB-
nenue B Kazaxcran e Hacoue€H KbM HMHBECTHU-
paHe B HOBH HaYKOEMKH MPOU3BOJICTBA C BHU-
coka jo0aBeHa CTOMHOCT U MOJKperara Ha
HaydHH W HAYYHO-TEXHUYECKU HW3CJIC/IBAHUS
1 pa3pabOTKU, OCHOBAHU Ha BHEJPSIBAHETO Ha
METO/IOJIOTHSITa HAa IPOEKTHOTO YIIPABJICHUE.
B pamkure Ha monuTHKara 3a CTaHIApPTH3a-
U C€ MPEIBIKIA MPEX0J KbM CBETOBHHUTE
CTaHJApTU B YIPABICHUETO BBHB BCHYKHU CO-
[IAATHO-UKOHOMHYECKH O0JIacTH OT KUBOTA
Ha Ka3axCTaHCKOTO OOIIecTBO. YcCIexbT B
TOBa HalpaBJeHHE TpsiOBa Ja chieicTBa 3a
IIPOBEKJAHETO Ha KayeCTBEHO M3MEHEHHE Ha
KMBOTAa HA HACEJIICHUETO, €(PEKTUBHOTO W3-
MOJI3BaHE HA YOBEIIKHS, MPOU3BOACTBEHUS U
MIPUPOIHUS KaluTall, u3BexkaaneTo Ha Kazax-
CTaH Ha I0-BUCOK €Tall Ha COLIMAJIHO Pa3BH-
THE.

CeramHoTO CHCTOSIHHE Ha TaKbB 3Ha-
YUM OTPachi KaTo BbriaeaoOuBHus B Kazaxc-
TaH, MOKa3Ba HEJOCTATHhYHO pa3paboTBaHE HA
cnenupuuHUTe mnpodiieMn B oOnacrra Ha
MPOEKTHOTO (PMHAHCHPAHE HA MHOBAI[MOHHO-
TO pa3BUTHE Ha mpeanpuatusaTa. Pemuna
npoOieMH M3HMCKBAT MO-HATATBIIHO M3CIEN-
BaHE B HayKaTa, 3a JIa BOPHKAT OTTOBOPHUTE
(hakTOpu Ha KOPIIOPATUBHO U THP>KaBHO HUBO
CbC cpeicTBa 3a €(EeKTUBHO YIpaBIE€HUE Ha
KOHKYPEHTOCIIOCOOHOCTTa B Ta3d BHUCOKOII-
puoputetHa 3a Kazaxcran nunmyctpus.

Ilenra Ha Hactosmata pabota €  1a
MPEIOKK KOHLENTYyalIeH MOJEJN 32 IPOEKT-
HOTO YNPAaBJICHHE HA BBHIJICNOOMBHUTE TIPEI-
npusitisg B Kazaxcran c orJien moBHIIaBaHE
KOHKYPEHTOCIIOCOOHOCTTa, CBIJVIACHO OTpac-
JIOBUTE 0COOEHOCTH.

1. Possi Ha BBIVIeIO0MBHATA MHIYC-
TPHUSA B Ka3aXCTAH M HelHATA KOHKYPEHTO-
CIOCOOHOCT

JuBepcudukanusita Ha €HEProOHOCHUTE-
JIUTE U30CTPS KOHKYPEHIHATa B 00JacTTa Ha
BBIJIeA00MBHATA UHAYCTpHs. PemraBanero Ha
Hali-Ba)XHUTE TPOOJIEMHU Ha BBHIVIENOOMBA B
Kazaxctan — nmpuBIMuYaHeTO Ha YaCTHU WH-
BECTHIIMH, BHEAPSIBAHETO HA CHBPEMECHHHU
TEXHOJIOTUU BBB BBIJIEOOMBa M oborarsiBa-
HETO Ha BBIVIMINATA, KATO ONTHMAJICH HAYMH
3a moBWIIaBaHe €(EKTMBHOCTTAa HA HHIYCT-
pusiTa M IOBHUIIABAaHE KOHKYPEHTOCIOCOO-
HOCTTa, TpsiOBa J1a c€ ThpPCU B IPHJIAraHETO
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Ha HOBHM IOJXO0/Y Ha ympasieHue. B pesynrar
Ha PEJHIIa HETaTUBHU BIMSHUS OT UKOHOMHU-
4yeckd, (PUHAHCOB, MHPPACTPYKTYPEH U JAPYT
XapakTep BbB BbIUVIEJOOMBHATA IPOMHIILIE-
HOCT BHEJIPSIBAHETO HAa MHOBALIUU HE TIOpaKJa
OYaKBaHUTE ChUIECTBEHH U3roau. EQexTsT oT
MHOBAIlMOHHATa JEWHOCT B pernyOnukara B
obyacTTa Ha BBIVIEOOMBA € HUCHK M HE TIpe-
Bumasa 0,4-0,6 % pbCT HA PEHTAOMITHOCTTA.

VYnpaBiieHUEeTO Ha OpraHU3alUHUTE B
JHEIIHOTO JAWHAMUYHO BpeME Ipe/icTaBisBa
CJIOXHA CHUCTEMA, KOSITO BKJIHOYBA €PEKTUBHO
U3MO0J3BaHE U KOOpPAMHHpPAHE HAa TaKUBa pe-
CypcH, KaTo KalluTall, Crpajlu, MaTepuaiud U
TPYZ, 3@ MOCTUraHE Ha MOCTABEHUTE LENH C
MUHHUMAJHO BB3JIEHCTBUE BBPXY OKOJIHATA
cpena. 3a BCsika OpraHu3aliys € BakHa MHOBa-
TUBHOCTTa Ha IPOU3BOJICTBO, KaTO TIJIAaBEH
¢dakTop 3a ycnexa U KOHKYPEeHTOCIIOCOOHOCT-
ta. ToBa ce moiydaBa, KOTaTto ycuiusTa ca
HAacOYEHU HEe KbM oOema Ha MpoayKIusATa, a
KbM KaueCTBOTO Ha CTOKHTE U YCIyTUTe U
YIOBJIETBOPEHOCTTA HA KJIMEHTHUTE.

HuTto enna crpana B cBeTa HE MOXKeE Ja
ObJle KOHKYPEHTOCIOCOOHAa BbB BCUUYKHU WJIU
JIOpU B TOBEYETO OTPAC/Id HAa MKOHOMUKATA.
JlbpkaBaTa ocTUra ycrex B OTIEJIHU cdepH,
opajay ToBa, ye 0OCTOSTENICTBATA U CpenaTa
B TAX ca Hal-100pe OpUEHTUPAHU KbM ObJie-
mero. B mexnaynaponen mnan Kazaxcran e
IbpKaBa C TOJSIMO 3HAYEHHE IO OTHOILIEHHE
Ha jo0uBHaTa npomuuuieHocT. Ho otnaneue-
HOCTTa ¥ OT Ma3apuTe U JuIcara Ha o0JyieKkye-
HU YCJIOBUSL s MpaBsAT HENpHBIIEKAaTEIHA 3a
uHBectutopute. VIMeHHO ToOBa mpexnosara
NOTPeOHOCTTA OT THPCEHE Ha HOBU MOJIEH 32
ynpasieHue. IlpuopuTeTHuTe CEKTOpU OT
ukoHomukata Ha Kaszaxcran, rapantupamu
pPBCT Ha HAlMOHAJIHATa KOHKYPEHTOCIOCOO-
HOCT ca: TPaJAULMOHHUAT CEKTOp; CEKTOp
NOOMBHA MHAYCTPUS; CEKTOpP MPOU3BOJACTBO,
HEOOBbp3aHA CbC CYPOBUHHUS CEKTOP U OpHU-
EeHTHpaH KbM H3HOC; U CEKTOp ,,lIkoHOMMKa
Ha Opaemero”[1]. Hacrosimmara cratusi pasr-
JeXJa eIUH OT TEe3U CEeKTOpH — Jo0uBa Ha
MIOJIE3HU U3KOIAeMH, KbM KOMTO IPUHAIEKU
u BBrIeAoOMBBT. OT HM3KOMAEMHTE BHUIOBE
ropuBa, BBITIMINATA OCUTYpSBAT OKOJIO €IHA
YETBBPT OT CBETOBHHTE HYXIHU OT IIbPBHYHA
eneprusi. Cnopen nporuosute kbM 2030 1. ¢
Hal-BUCOKM TEMIIOBE L€ HapacTBa I'OJUIIHO
NOTPeOJIEHUETO Ha ra3, CIeIBAHO OT BBIVIMILA
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u "HedT [2]. 3aroBa B Kazaxcrtan TpsiOBa na ce
dbopMupa TaKbB HMKOHOMHYECKH MOJEN 3a
BBIJIEO0MB, KOWTO 1a Obae €PEKTUBEH U
KOHKYPEHTOCIOCOOEH Ha Ti1o0aiHus rnasap.
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DaKTOpPH 32 KOHKYPEHTOCIOCOOHOCT HA
BBIJIeIO0MBHHUTE NPeIIPHATHS

NPHUPO/THU E“’ TEXHUYECKH I“’

JbixuHa Ha raie- [Nokazaren 3a edex-
puure TuBHOCT HA OD

Bpoii Ha ranepuunre
P P DoHT0EMKOCT

CrerneH Ha YCBOsIBAaHE
Ha IPOU3BOACTBE HUTE
MOIITHOCTH

ITponsBoauTen-HOCT HA
IIACTOBETE

CkopocT Ha Ipua-
BID)KBaHE B raJlepuuTe

dakTopuTe 3a KOHKYPEHTOCIHOCOOHOCT
Ha BBIVICIOOMBHUTE MPEIIPHUATHS, MOTAT Ja
ce Kiacupuuupar Ha: HPUPOJHHU, TEXHOJIO-
TMYHU, TpyJnoBH, QuHaHcoBu. Ha ¢ur. 1. e
[0Ka3aHa CTPyKTypaTa Ha (aKkToOpuTe, KOSITO
BIIMSIC HA CTONIAHCKaTa aKTUBHOCT HA MUHUTE
U HHMBaTa, KOUTO ONPENENIT HeMHAaTa KOHKY-
PEHTO- CTIOCOOHOCT.

Ot pasznuuHure  QakTopu, €  IO-
peliaBamo 3HAaYeHUEe 3a IPOU3BOJICTBEHO-
CTOIAHCKaTa JIEHHOCT Ha BCSKO BBIJIEAOOMB-
HO MPEINPUSATHE Ca MPUPOTHUTE UM MHUHHO-
Ie0JIOKKUTE YCIIOBUS HAa paboTa, TEXHOJIOTU-
aTa Ha J0OMBA, cUCTeMaTa Ha pa3padoTBaHe,
PaBHUIIETO HAa MEXaHU3allUsg Ha MOATOTBU-
TEIHUTE W ChOBTCTBAIIUTE JAeWHOCTU. [lame-
HUTE YCJIIOBMSI C€ OTpa3siBaT HAa cUCTeMaTa OT
MUHHO-TEXHOJIOTUYHU  [OKa3aTelH, YHITO
aHaJIM3 JlaBa BB3MOXKHOCT 3a OJaronpusTHO
WM HEOIAronpusiTHO pa3BUTHE.

TakuBa MokaszaTrenu ca: HU3MEHEHHE Ha
cpeaHaTa AbKMHA Ha 3a00UTe; CKOPOCTTa Ha
NPUIBWKBAHE M TMPOU3BOAMTEIHOCTTAa Ha
IJ1acTa ¥ BIUSHUETO UM BBPXY MPOMEHHUTE B
nobuBa;

TPYJIOBHU > OUHAHCOBHU
[IpousBoauTeNHOCT GetecTornot]
Ha Tpyza
[Neyan6a
TpynoemkocT

@ur. 1. ®akTOpH 32 KOHKYPEHTOCIO-
COOHOCT Ha BBIJIeOOMBHOTO NpeANpHUATHE

M3MEHEHHE Ha JOOMBa B 3aBUCUMOCT OT CHC-
TeMara Ha pa3paboTBaHEe; U3MEHEHUE B PaB-
HUIIETO HAa MEXaHMW3alusi Ha JEeHHOCTTa;
IIPOMEHU B HAYMHUTE Ha paboTa B 3a0ouTe U
BHEJPSIBAaHE Ha MPOTPECUBHH BUIOBE YKpEII-
Ballll CUCTEMH; U3MEHEHHE CTEIeHTa Ha KOH-
[EHTpaIysi Ha MPOU3BOJACTBOTO; NMPOMEHHU B
CTETIEHTa Ha aBTOMATH3alMs HA TIOMOITHHUTE
JNENHOCTH.

Ot TexHu4ecKuTe (PAKTOPU, KOUTO BIIMS-
AT Ha KOHKYPEHTOCIHOCOOHOCTTa Ha BBIJIEJNO-
OWBHHUTE TPEANPHUATHS, C€ OTKPOSIBAT CTEIICH-
Ta Ha U3I0JI3BaHE HA OCHOBHUTE MIPOU3BOJICT-
BEHU aKTHBH W MHUHHOTO OOopyaBaHe. BbB
BBIUIE00MBA, OT cUCTeMaTa MOKa3aTeau, U3-
MOJI3BAHU 32 OILIEHKa Ha €(QEeKTUBHOCTTa Ha
OCHOBHHUTE (DOHJOBE, HAN-IIUPOKO IPUIIOKE-
HUE € MOJY4MJI MOoKa3aTess, ONpeesieH KaTo
OTHOIIIEHWE Ha oOema MpOoAyKIus (I00MB Ha
BBIJIMING, HATOBAapeHa TMPOIYKIHUsA) KbM
CTOHHOCTTA Ha MPOU3BOJICTBEHUTE AKTHUBH.

Bnusianero Ha TpymoBus (GakTop BBPXY
KOHKYPEHTOCIIOCOOHOCTTa MOXE J]a C€ OLIEHU
C MOMOIITAa Ha MOKAa3aTeIUTe IPOU3BOIUTE-
HOCT Ha TpyZa U TPYI0EMKOCT.

KbM ¢unancoBure ¢akropu, onpenens-
1 HUBOTO HA KOHKYPEHTOCTOCOOHOCT Ha
BBIJICIOOMBHUTE TIPEANIPHUSITHSA, CIIagaT cede-
CTOMHOCTTa Ha MpPOJYyKIMATa, pa3Mepa Ha
cOoOCTBEHUTE CpeACTBa Ha MPEANPHUSITHETO,
B3aMMOOTHOIICHHUATA C JIEOUTOPUTE U KPEIu-
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TOPUTE, TLIATEKOCMOCOOHOCTTA Ha TPEANPHSI-
THETO, TIevasidaTa ¥ PeHTaOUITHOCTTA.

W3BbpIiIeHUsIT aHAM3 HAa BCEKU OT BBT-
pemHUTEe (PAKTOPH HA KOHKYPEHTOCIIOCOO-
HOCTTA, JIJaBa BH3MOKHOCT 32 HAMUPAHETO Ha
NpeAnpusITHs ¢ €PEeKTUBHA CTOMAHCKA JIeH-
HOCT.

BaxkHo € nma ce otr0Oenexu, 4e BCHUKU U3-
crenBanu (pakropu ca B3auMocBBp3aHu. [Ipu
ONTUMU3AIMS Ha najeH (akTop ce Halmroaa-
Ba IOJIOKUTEITHA TCHJCHIIUS BbB BCEKH JIPYT
¢dakrop. WM3kimoueHue MNpaBiIT (QaKTOpUTE
HE3aBUCEIIN OT MPEANPHUATHUSATA.

1. Moges 3a MpOEKTHO ympaBjieHHe Ha
KOHKYPEHTO-CIIOCOOHOCTTA HA BBIJVIETO0UBHU-
TC NPEANPUATUA HA KasaxCTaH.

B Kaszaxcran oTaenHM OpraHu3anuu,
MPUHYJICHH J]a OIENIsABAaT B TPYAHU UKOHOMHU-
YEeCKH YCJIOBHS, YCIEITHO MpUjIaraT u MU3moJ-
3BaT METOJHWTE Ha MPOEKTHO YIpPaBIICHHE.
ToBa ca, KakTo rojieMd IPOMUILIEHU U (pu-
HAHCOBU XOJIMHTH, Taka W MaJKd (QHPMH,.
[TpOeKTHHAT MEHWIKMBHT HE € KOHKPETCH
QITOPUTHM 3a JACUCTBHUE, TOM € MPEIBUJIEH 3a
CIIO)KHM W HOBH TPOOJIEMH, BH3HHUKBAIIU B
enHa opranmsanus. [lmanupanero mpencras-
JsiBA HAW-CHIECTBEHUS TPOILIEC OT yIpaBlie-
HUETO Ha MPOEKTa, OTPEACISIl BHB BPEMETO
[sU1aTa JEWHOCT TI0 OCBIIECTBSBAHETO MY.
ToBa Baxku ¢ ollle O-ToJIsIMa CHUJIa 33 IIPOEK-
TUTE HACOUYEHH KbM IOBHIIABAaHE HA KOHKY-
PEHTOCIIOCOOHOCTTa, U OCHUTYpsBaIlld JbJ-
TOCPOYHO OIIEJISIBaHE.

CTpaTern4eckoTo IUTAHUPAHE W YIpaB-
JIeHHe Ha KOHKYPEHTOCIIOCOOHOCTTa € JIOTH-
YEeCKH CBBP3aHO C JIPYTH BAKHHU TPOIIECH B
MPEINPUSTHETO: OPraHU3alHs, KOOPIMHHpPA-
He, KOHTpOJI, peryinupane, motuBarms. Llen
Ha TIPOCKTa 3a MoA0OpsiBaHE Ha KOHKYPEH-
TOCIIOCOOHOCTTA € pbhCTa Ha medandara, J0-
XOJAHOCTTA Ha KOMITAHUSATA, KaTO PE3yTaT OT
M3II0JI3BAHETO HAa HEHHM OCHOBHU KOMIICTEH-
THOCTH U 32IBJIOOYABAHETO Ha KOHKYPEHTHH-
T€ ¥ mpeauMcTBa. 3a HaMUpaHE W pa3padoT-
BaHE HAa MEPKH [0 pealu3hpaHe Ha KOHKY-
PEHTHUTE MPEITUMCTBA € HEOOXOIMMO U3MO0JI-
3BaHETO HAa OCHOBHUTE METOJHU Ha IPOEKTHO-
TO ympaBiieHue. Bceku mpoekT, HacoueH KbM
MOBUIIIABAHE HAa KOHKYPEHTOCIOCOOHOCTTA,
9YeCcTO BKIIIOYBA MHOBAIMM WJIM pPEOpraHu3a-
U ¥ U3UCKBA CHCTEMHA paldoTa ¢ Iesl Mak-
CHMAJIHH pPe3yJITaTh MpPH CIla3BaHE Ha IMOCTa-
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BEHUTE CpPOKOBE, (DUKCHUpAHUTE pa3sxoau u
OMMpPCACIICHUTC HM3UCKBAHUA KbM KadC€CTBOTO
Ha BbIMIIATa. Pa3paboTeHHUTE METOIWKH U
HHCTPYMEHTH 3a YIPABICHUETO Ha IIPOCKTHU
rnmomMmarat Ha IPOCKTHUTC MCHU/DKBPU Oa YII-
paBJidBaT TE3U OrpaHUYCHHA.

ABTOpHUTE Ha CTaTHATA MpeIaraT Mo-
JIeT 32 TMPOEKTHO YIpaBJIeHUE Ha KOHKYPEH-
TOCHOCOOHOCTTa Ha MPEANPUATUATA BbB BbI-
nenobusa (pur 2.). lageHusT mMonen ce oc-
HOBaBa Ha TOBA, Y€ KOHKYPEHTOCIIOCOOHOCTTA
Ha IPEOIpUATHETO IIPENCTaBIIsIBa Heronara
HHTCrpajiHa BpPEMCHHA XapaKTCpUCTUKA, B
YCTIOBHSITa Ha KOHKYPEHTEH TMas3ap, OIpene-
JSIIa CIIOCOOHOCTTa Ha MPEINPUSATHETO Ja
(GyHKIIMOHMpA yCTOMYMBO, MO OTHOLIEHUE Ha
MIPEKUTE KOHKYPEHTU U JAPYrd BBHILIHU (akx-
TOpH, IIPU CHOTBETHUTE ITapaMETPHU Ha HETO-
BHA IIOTCHOUAI: OpraHu3allMOHHO-KaapOBH,
WHBECTHIIMOHEH, PECYpPCEH, CTPaTEeTHMYEeCKH.
[loTeHIManbT Ha MPEAIPUATUETO CE XapaKTe-
pu3upa ¢ msIaTa ChbBKYIHOCT OT MOKa3aTesH
u (akTopH, OMPENeNAld HETOBUTE BBH3MOXK-
HOCTH, CPEICTBA, CIIOCOOHOCTH, 3amacu, pe-
CypcH, TPOM3BOJCTBEHU PE3EPBH, KOUTO MO-
rar jga OBJaT W3MOJ3BaHM B CTOMAHCKATa
neitHoct. KbM ocobeHocTHTE Ha MOTEHIMAIA
Ha TPEANPHUATHETO MOXKE J]a Ce OTHECE M TO-
Ba, Y€ TOH MMa BEPOSTHOCTEH XapakTep, J0-
KOJIKOTO TIOTEHIMaja 3aBHCH OT ,,Clab0To
3BE€HO” — Hall Hepa3BHUTaTa HEroBa ChCTaBHA,
OT MPOMCHHUTC B Ka4€CTBOTO, IPOIOPLUUTE
Ha PECypCHUTE, CBIIO M OT YCIOBHITA Ha Cpe-
JlaTa B KOATO pa3BUBa JEMHOCTTA CU MpPE.II-
pusituero. BpB Bpb3Ka ¢ TOBa € HEOOXOIUM
CHCTEMEH IOAXO]] NMPH aHaIN3a, OLEHKaTa U
VIIPaBJICHUETO HA HETOBaTa JEHHOCT, HacoUe-
Ha KbM (OpMHUpaHE U U3IOJI3BAHE HA WMHTEr-
paJIHUA MOTCHOHATI Ha NPECANPUATHETO B HWH-
Tepec Ha oOe3leyaBaHe KOHKYPEHTOCIOCOO-
HOCTTA M JJBJTOCPOYHO YCTOWYHBO PAa3BHUTHE.

Kakto ce Bwxkma ot ¢wur.2., 3a oCh-
mectBsBane Ha lIporpamara 3a moBuIIaBaHe
Ha KOHKYPEHTOCHOCOOHOCTTAa Ha BBIJIENO-
OMBHOTO MpENpUATHE € He0OX0IMMO pa3pa-
00TBaHE Ha MPOEKTH 3a MOJ0OpsIBAaHE KOHKY-
PEHTOCIIOCOOHOCTTa Ha BCEKH THIT IOTEHIIN-
al.
3a Ja ce OCUTYpST YHUKAJIHU KOHKYPEHTHU
MPEeIMMCTBA € He0OX0AUMO JIa ce OIICHH BCe-
KM TPOEKT M HEroBusi IMPUHOC 3a obIiara
[Iporpama 3a KOHKYpEHTOCHOCOOHOCT Ha
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NpeAnpUATHETO. MEKy BB3MOKHUTE IPOEK-
TH 3a TOBHUIIIABaHE Ha KOHKYPEHTOCIOCOO0-
HOCTTa Ha OPraHU3alMOHHO-KAJPOBHUS TIO-
TEHIIMA]T MOKE J]a Ma TaKWBa 3a MMoj00psBa-
HC KOMIICTCHTHOCTTA Ha MCHHU/DKBPUTC U
KBJIN-(DUKAUATA HAa TIEPCOHANIA; TIOBHIIIABA-
HE KAueCTBOTO Ha B3EMAaHHUTE PEIICHHS; TI0-
BHIIIaBAHC HUBOTO HA MOTHUBAILIMI HA YOBCIII-
kust (haKTop, TMPOU3BOJUTEIHOCTTA HA TPYJIa,
oOy4yeHHe 3a yrpaBJIeHHE Ha MPOCKTH, MOBH-

AHam3 Ha BIMSHUETO | CTPATEI'UsA |
Ha (akTopHTE OT

BbHIIHATA cpeja

ITPOT'PAMA 3a
INOBMIIIABAHE HA KOHKypeHTO-
CIIOCOOHOCTTA Ha BBIVICIOOMBHO
NpeAnpUsiTHE

Volume 2/2017

peliasini HA BIIMSAHUECTO
Ha dakropure oT
BbTpeuHaTa cpejaa

* Tom VIl Homep 2/2017

HaTa cpela, BHEApsIBAaHE Ha MEXIyHApOIHU
eKOCTaHAaAPTH U JIp.

WuBectnnuimones noreHnmai. Tyk e
BAYKHO Ype3 MPOEKTUTE Jla CE TrapaHTUpa Aei-
HOCTTa Ha MHUHATA I10 NPUBJINYAHE HA WHBEC-
TUIUOHHU PECYpPCH; OIEHKAa Ha WHBECTHUIIH-
OHHATa TPHUBIIEKATEIHOCT; TEKyIlaTa JIUK-
BUJHOCT; €(DeKTHBHOCTTA Ha YIpaBJICHUE HA
aKTHBUTE;, HM3MOJ3BAHETO Ha KamuTaia; (u-
HaHCOBAaTa CUTYPHOCT U JIp.

CrpaTeruvecku To-
TeHual. Tyk mnpoekTure
ca Haco4YeHHU KbM pazpa-
O0OTBAaHETO Ha CTpaTeru-
YEeCKH aJITepHATHBH 32 TI0-
noOpsiBaHe  CIMOCOOHOCTTA

Oprann
KaPOBH NOTEHIHAT

p TBeH

10 CrpaTternyeckn
NOTeHHAJT NOTEeHUHaJI

NoTeHUMA

Pecypcen
NoTeHuHaI

3a Obp3a aganTamus Ha

HuBecTHIHOHEH
NOTeHUHA

MPEANPUATHETO TNPHU TIPO-

7 pody[
€ oodyp
u pwodr

7 woodpp

MCE€HHU BBB BBHIIIHATa H
BbTpCIOHATa Cpc€aa, KbM
ocurypsiBaHe paborara Ha

¢ oodpp
u 1xo0d]|

Ounenka Ha MPOeKTHTE:
HOBOCT, pPHUCKOBE,
TEXHOJIOTHY.PEATH3YEMOCT

CxeMH 32 IPOEeKTHO pUHAHCHPaHe

MHHATA 3a TEKyLIUs IEepH-
O]l U B IIEPCIEKTHBA, KbM
BB3MOXKHOCTTA 3a pa3liu-
psI-BaHE HA CTOKOBHSI acop-
THUMEHT U JIp.

nIaBaHE C(beKTI/IBHOCTTa Ha KOMYHUKAIIUUTE U
Ap.

®ur.2 KonuenryaJjeH MojeJI 32 IPOEKTHO
ylnpaBpJjieHHe HA KOHKYPEHTOCIOCOOHOCTTA
HA NMPeINPHUATUATA OT BbIIeJ00UBHATA
HHIYCTPUS
[TpoexTuTe 32 MHOBALIMOHHUS TTOTEHITH-
al BKJIIOYBAT: YCTAaHOBSIBAHE Ha CHTPYJHU-
YEeCTBO C HAay4yHUTE MOJpA3/IEICHUs], aKTUBU-
3UpaHe Ha TBOPYECTBOTO W WHHUIIMATHBHOCT-
Ta, COOCTBEHUTE U300pETEHUs, pa3paboTKa Ha
pa3IMYHU BHJIOBE WHOBAIlMH, MATEHTH M pe-
TUCTpalusi Ha aBTOPCKH IIpaBa, KOMEPCUAIN-
3MpaHe Ha aBTOPCKUTE MPOEKTH, BHEAPSA-BaHE
Ha aBTOMATU3HPAHU CHUCTEMH 3a IPOU3BOJICT-
BO U JIp.
[IpousBoacTBeH norenuuan. [Ipoexkrure
B Ta3u cdepa Morar jaa ce pa3paboTAar 3a MO-
JIEpHU3HpaHE HA OCHOBHUTE (DOHIOBE WM 3a
BJIHOTO MM OOHOBSIBaHE, BHEIpSIBAaHE Ha
MEXAYHApOJHUTE CTaHJIAPTHU 3a KaueCTBO Ha
MPOIYKIMATA, BHEAPSIBAHE HA HOBU TEXHOJIO-
MM, HOBU CHUCTEMHM 3a OINa3BaHE Ha MPHUPOJ-

Pecypcen mnorenuu-
an. [Ipoexkture morar na ce paspaboTBar 3a
[OBUIIIaBaHE KayeCTBOTO, CHI)KaBaHE Mare-
pHAII0EMKOCTTa, €HEeProeMKOCTTa, H3I0JI3Ba-
HETO Ha HOBM MaTepHallu.

Pa3nooOpa3uero oT mpoekTu 3a mojo0-
psiBaHE KOHKYPEHTOCIIOCOOHOCTTa Ha BCAKO
NPENpUsSTHE TPEIN3BUKBA BBHTPEIIHA KOH-
KYpPEeHLUsS MEXAy pa3HOOOpa3sHUTE MPOEKTH.
HeobOxonuM e siceH MexaHU3bM 3a OLICHSIBAHE
Ha MPOEKTUTE B 3aBUCUMOCT OT CTEIEHTa UM
Ha HOBOCT; PUCKOBE, TEXHOJOTUYHA BH3MOXK-
HOCT 3a peaju3upaHe u Jp., 3a J1a C€ OTKPOST
T€3U, YMITO MPUHOC LIE ChACHCTBA Hal-BEYe
3a mocTuraHeTo Ha uenta Ha [Iporpamara 3a
MTOBUIIIABAHE HA KOHKYPEHTOCIOCOOHOCTTA.

EnnoBpemennara peanu3anusi Ha H-
KOJIKO MPOEKTa B €IHO NMpPEANPUATHE W3UCKBA
BUCOKAa KBaIM(UKAIUSA W WHTEPIUCIUILIN-
HapHU 3HaHUS OT 4YoBewkus Qaxtop. Brrie-
noOuMBHAaTa KOMIIaHUs TpsOBa Ja IPOMEHU
CBOSITA OpraHU3allMOHHA CTPYKTypa, 3a Ja
UHTErpyupa MOTOKa Ha YINPAaBISABALIOTO Bb3-
neiictBue ot npoektute. HeoOxomumu ca
CHeIHaJIHU MOAPa3/IeIeHUs 32 KOOPAUHUPAHE
Ha pa3HOOOpa3sHUTE MPOEKTH, MpUJIaraHe Ha
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MIPABHITHU METOJIH 32 MMPOEKTHO YIIPaBIICHUE U
KOHTPOJI B 33aBHCHMOCT OT CHEIH(QHYHHUTE
0COOEHOCTH Ha BCEKH MOTEHIIHAIL.

BHeapsiBaHeTO Ha MPOEKTHATa METOJIO-
JIOTHSl 32 YCHBBPIICHCTBAHE TOTEHIMAIa Ha
MPEINPUSATHETO, MO3BOJISIBA TOBUIIABAHE HA
Ka4eCTBOTO M TPOU3BOJACTBO Ha KOHKYPEH-
TOCIIOCOOHA TPOAYKIHS;, (UHAHCHPAaHE Ha
TEXHOJIOTUYHOTO OOHOBIJICHHE Ha TPEANPHS-
THETO; HaMaJISIBaHE Ha PECYPCOEMKOCTTA TeX-
HOJIOTUYHUTE TPOIECH. 3a BBITICTOOMBHUTE
npennpusitis ot Kaparangumacka obiact B
Kazaxcran, ToBa e Hayiexamno u ce 0OsCHsBa
¢ ¢axra, ue: noseue oT 50% ot oOopyIBaHETO
U MallMHHUTE B MPEANPHUATHATA Ca ChC CPOK
Ha eKCIUIoaTalus HaJ NMETHAJEeCeT TOJIUHH, a
3aJiefleHUTe COOCTBEHH CpEICTBA 3a IPOM3-
BOJICTBEHO pa3BUTHE, HE ca MpHOpUTeT. B
TO3H CITy4dail 3a YIpaBJICHHETO Ha KOHKYPEH-
TOCIIOCOOHOCTTA € pa3pabOTeH KOMIUIEKCEH
MPOEKT 3a TMOETAIMHO TEXHOJOTUYHO OOHOBS-
BaHE Ha IMPOW3BOJACTBOTO; aKTHBH3HMPAHE Ha
BBTPCIIHUTE W TPUBIMYAHEC HA BHHIIHH WH-
BECTHIIHH.

[To TO3M HAYWMH MPOEKTHOTO YIpaBJe-
HUE Ha KOHKYPEHTOCIOCOOHOCTTa Ha IMper-
PUSTHETO TPEJCTABISBA CHBKYITHOCT OT KOM-
TUIGKCHU JEWHOCTH, OCUTYPSIBAIIM: IPEYCT-
POICTBO HA IsIaTa CUCTEMa Ha YIPaBIICHHE;
aKTUBH3UPAHE BBTPCIIHUSA MOTCHIMAT Ha
NPEINPUATHETO; Ch3JaBaHE B CTPYKTYPHHUTE
MOJIPA3/ICICHUs] TIOCTOSIHEH CTPEMEX KbM
3aCHJIBaHE KOHKYPEHTOCIIOCOOHOCTTA; ITOBH-
[1aBaHe KOHKYPEHTOCIIOCOOHOCTTa Ha TMPEe.IIl-
PUATHETO W YKpETBaHE TO3UIUUTE My Ha Ta-
3apa. be3yciioBHO AaieHUsI MOJIEI, OTYUTAUKU
CII0O)KHOCTTAa M MHOTOCTPAaHHOCTTa Ha MpPOO-
JeMa C TPOEKTHOTO YIpaBIIEHHME Ha KOHKY-
PEHTOCTIOCOOHOCTTa Ha TPEANPHUITHETO, HE
OTpa3siBa JOCTATHYHO JICTAMIIHO IsjIaTa raMa
OT OPraHW3aIMOHHO-UKOHOMHYECKH M JPYTH
METOJIM 32 pelraBaHe Ha Ta3u 3amada. Ho kak-
TO TIOKa3Ba ONHTA Ha BBIVICAOOMBHHUTE TPEI-
npusitust ot KaparanauHcka obnact, Tasu
METOJIOJIOTHsSI TO3BOJISIBA OCBHIIECTBSIBAHE Ha

Jlureparypa:

1. Crparerus Bxoxaenus Kasaxcrana B
guciio 50 Hanboiee KOHKYPEHTOCIIOCO0-
HBIX CTpaH Mupa . http\\:
akorda.kz/ru/page/page poslanie-
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CHUCTEMHO U IEJICHACOYCHO THhPCEHE HA CPE/I-
CTBa 32 OPraHU3AIMOHHO-WKOHOMHYECKO
OCHTYpsIBaHE Ha MCHHDKMBHTA Ha MPENPUSI-
THETO, C IIeJI KOHIICHTPHpPAHE YCHIUATA W
VIPaBISABANIOTO BB3JACHCTBHEC BBPXY (DaKTO-
puUTe, BIUSCIINA HAa OTCHIIMAIA Ha TIPS IITPHSI-
THETO, KOWTO ITBK OT CBOS CTpaHa TapaHTUpa
MTOBUIIIABAHETO HA HEroBaTa KOHKYPEHTOCIIO-
COOHOCT M CTAOMJIHOCT B T1a3apHa cpea.
3akiiioueHue

Kem MomenTta B Kazaxcran roJisimo
3HAYCHUE MPHUI0OUBAT W3CIICIBAHUATA, HACO-
YCHW KBbM BHEIpPSBAHE HAa METOIWTE 3a YII-
paBJICHHEC Ha TIPOCKTH, C IICJI TIOBHIIABAHE
KOHKYPEHTOCIIOCOOHOCTTa Ha TIPEIAIPUATHS-
Ta, a CHIIO W KbM Ch3JaBaHE HA MEXaHU3MHU
3a MPOCKTHpaHE HA HOBU HMHCTPYMEHTH 3a
aHaJIN3, TUIAHUPAHE W OIEHKA Ha YIpaBIICHC-
KHTE PEIICHHMS, M 32 KOHTPOJ BBPXY CTOITAHC-
Kara JCWHOCT B CHOTBETCTBUE C M3MECHSIIHUTE
Ce TPaBHH, COIMATHO-UKOHOMHYCCKA W Ha-
YYHO-TEXHUYECCKH YCJIOBHS Ha TJI00AITHOTO
00111eCTBO.

[IpenoxxeHuAT MOJIeNl Ha YIpaBJICHHE
Ce OCHOBaBa Ha TOBA, Y€ KOHKYPEHTOCIIOCOO-
HOCTTa Ha MPEANPHUATUETO MPEACTABIISABA HE-
roBa MHTETpallHA BPEMCHHA XapaKTePUCTHKA
B YCIIOBHUSTA Ha KOHKPETHHS I1a3ap, orpeje-
JSIIa YCTOWIUBOTO My (YHKITMOHHPAHE Ype3
OanmaHcHpaHe HA BH3MOXKHOCTUTE W 3aIljlaXu-
T€ ChC CHJIHUTE CTPAHU HA HETOBUS IOTEHIIH-
aJl:: OpPraHu3alMOHHO-KaIPOBU, WHBECTHIIHO-
HEH, IMPOM3BOJICTBEH, HHOBAIMOHEH, pPeCyp-
CCH, CTPATETUYCCKHU.

BbBekaaHeTo Ha MPOEKTHATAa METOJ0-
JIOTHS 32 YCHBBPIICHCTBAHE IOTCHIMANA HA
MPESANPUATHETO TI03BOJISABA TOBHIIIABAHE Ha
Ka4eCTBOTO W TPOU3BOACTBOTO HA KOHKYpPEH-
TOCHOCOOHA TMPOIYKIMS, TEXHOJIOTMYHA MO-
JCpHU3ANMS Ha MPEANPHUATHETO, M0T00psABa-
HE pPeCcypcOoOIlla3BalllUTe TEXHOJOTHYHH IIPO-
1ecu. 3a BBIJICAOOMBHUTE TMPEINPUATHS OT
Kaparanmuacka o01acT ToBa € OT TOJISIMO
3HAYEHUE W MPUHOC 32 HAI[MOHAJTHATA UKOHO-
MUKA.

prezidenta-respubliki-kazakhstan-n-a-
nazarbaeva-narodu-kazakhstana-mart-
2006.

2. http://www.bp.com/content/dam/bp-
country/ru_ru/folder/2030 Booklet rus.p
df
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STUDY OF EXISTING NUMERICAL MODELLS OF ANAEROBIC DIGESTION PRO-
CESS
N3CJIEABAHE HA CBIIECTBYBAILIUTE YUCJIEHU MOJEJIN HA ITPOLHECA HA
AHAEPOBHO PA3I'PAK/IAHE

XPUCTOBA Paoocmuna
rahristova@yahoo.com

Texnuuecxu ynusepcumem Bapua, kameopa EOOC
Bapna, yn. Cmyoenmcka 1

The anaerobic digestion process is very complex and often unstable. The nonstability of the
process causes decrease of methane generation process, lowering the pH in the digester, increase
of the concentration of volatile fetty acids, that follows to interrupt of the digestion process. To de-
sign and operate anaerobic digestion plants is necessary to develop models. Variety of static and
dynamic models of the digestion process are kown that differs in complexity number of input, kinet-
ic and stefiometric parameters. In this paper is made comparative review of existing models,
through summarizing their functions and possibilities.

Keywords: anaerobic digestion, model, comparative analisys

Ilpoyecvm na amaepobHo pazepadicoane e 00cma clodicer u yecmo Hecmabunen. Hecmabun-
HOCmMma Ha npoyeca 600U 00 CHUNCABAHE HA CKOPOCMMA HA NOLyYasde HA MemaH, HaMalA8aHe Ha
PpH 6 peakmopa, noguwasane na KoHyeHmpayusma Ha 1emiusume MACmHU KUCETUHU, KOemo 800U
00 npekvcearne Ha pabomama Ha peakmopa. 3a 0a 6vOam NPOEeKMUPAHU U eKCHAOAMUPAHU UHCA-
Jayuu 3a aHaepooHo paszepaxcoame e HeooxXoouMo 0a bvoam pazpabomeHu CbOMEeMHUNMe MOOEU.
H3z6ecmuu ca MHOXMCECMHO CMAMUYHU U OUHAMUYHU MOOeNU HA Npoyecume HA aHAepoOHO pasze-
pasxcoane, Kamo me ce paziuyasam no C80AmMa CIONHCHOCH, OPOU HA 6XOOHUMe, KUHemudHume u
cmexuomempuyHu napamempu. B nacmoswama paboma e nanpasen cpasnumener 00630p HaA Cb-
wecmeaysawume mooenu, upes 0606wasane Ha mexHume GYHKYUU U 6b3MONCHOCTIU.

Knrwuosu oymu: anaepodno pasepadxcoane, mooes, CpagHumeneH anauiu3s

BbBenenue. Ilpomecht Ha anHaepoOHO MoenupaHeTo U cuMynnanuaTa Ha mpolie-

pasrpakJaHe € J0cTa CI0KEH M 4eCTO HecTa-
owien. HecrabmiHocTTa Ha mpoiieca BOAM 10
CHIDKABaHE Ha CKOPOCTTAa Ha IOJlydaBac Ha
MeTaH, HamaisaBaHe Ha pH B peakrtopa, mo-
BHIIABAaHC HAa KOHICHTpaNuATa Ha JICTIMBUTC
MaCTHHU KHUCCJIIMHHU, KOCTO BOJAMU A0 IPCKbCBA-
He Ha pabortara Ha peakrtopa. ToBa ce o0yc-
JaBs OT TakuBa (DaKTOpPH KaTo MpeToBapBaHE
Ha OMOpeaKTopa WM HeIOCTTHYHO 3aXpaHBa-
HE CBhC CyOCTpar, NEHCTBHETO HAa WHXHOUTO-
pH, HEJOCTAaThYCH KOHTPOJI Ha TeMIIepaTypa-
Ta. 3a 1a ObJaT NMPOEKTUPAHU U EKCIUIOATH-
paHM MHCTAJIAINK 32 aHAepOOHO pa3rpakIaHe
€ HeoO0XxoauMo Jaa ObaaT pa3paboTeHu U Ch-
OTBETHUTE MOJIEIIH.

CHTE B IMPOMHIIUICHUTE MHCTAIAIUN OOUKHO-
BEHE C€ M3II0JI3BAa B TIXHOTO INMPOEKTUTPAHE,
onTUMU3AIMS U yrpasieHue. [lo-crenmanHo,
JMHAMUYHA CHMYJAIIMOHHU MOJENU ca IIH-
POKO TpHJIaraHU TpPH XUMHUYECKH WHCTaJa-
IIUH, 3alI0TO T€ UMAT J[BE OCHOBHU IMPEIUMC-
TBa!

- JlecHo u Obp30 BHEApsSBAHE HAa HOBU
MeTeIu 3a ONTHMH3HpAHE U KOHTPOT,

- 0e30macHO TECTBAHE U OLICHKA Ha TEX-
HUTE OTPHIIATEIIHA W TIOJOXHUTEIHU e(PeKTH
BBPXYy Ipolieca Ha paboTa M MSIIOCTHOTO
(GYHKIIMOHUpAHE HAa WHCTANALUATA.

W nBere mpeaumcTBa BakaT 0coOeHO 3a
ONITUMHU3UPAHETO HA TPOLIECUTE M YIIpaBlie-
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HUETO HAa WHCTAJallMd 3a TPOU3BOJCTBO Ha
6uoras. OT enHa cTpaHa MO TO3W HAYMH MOTaT
na ObJaT TPHIOKEHU pa3IuYHU HAYWHH 3a
ONITUMHU3UpPAaHE M KOHTPOJ Ha Mpoleca Ipu
HEroBaTa AMHaAMHW4YHa CUMYyJallud U CJICA TOBa
IpU TAXHOTO MPUIIOKEHUE Te Ja ObaaT Ao-
IIBJIHUTCIIHO aAallTUPpAHU U OIITUMU3HWPAHU HA
0azara Ha pe3ynraTure OT cuMmyianusara. Ot
Jpyra cTpaHa CUMYJIHPAHETO Ha Ipoleca BO-
IU 10 To-Obp3a OllIEHKa Ha BIMSHHETO Ha
pa3IMYHHUTE MapaMeTpu Ha mpoiieca (B cpas-
HEHUE C EKCIEepUMEHTAJIHUTE METOIH), U
BB3MOKHOCT 32 OBp30 CpaBHEHHE Ha TOTEH-
HUAJITHUTE TIOJIOKHUTCIHM W OTPpHULATCIIHU
e(deKTH OT M3MEHEHUETO Ha MapaMeTpUTe Ha
nporeca. V3MeHeHHWsTa B TapaMeTpuTe Ha
npuiieca Ha pabora Ha OMO-ra30BUTE MHCTA-
JJalluy1 IIOBJINSIBAT OHMOJIOTMYHUTE Ipouecu B
HHCTaJlaluATa M CBOTBCTHO Ca CBHpP3aHU C
pHCcKOBe 3a paboTara Ha WHCTajanusAra. B
HA-TIOmMsS Ccaydail MOXe J1a ce CTHTHE [0
MIPETOBapBaHE WM MPEKbCBAHE HA MPOLIECUTE
B WHCTAJIAIMATA, KOETO € CBBbP3aHO C BHUCOKHU
pa3xoau 3a BH3CTAHOBSIBAaHE Ha HEWHaTa pa-
6ota. B TO31M ciydait € oco0eHO yaadHO CH-
MYJIHPAHETO HAa MPOLECUTE B WHCTAJAIMATA C
OorJIC OIITUMHU3UPAHCTO Ha MapaMETPUTE.

Tabauna 1.
MO}IEJ'"/I Ha EHEEPOGHO pasrpaxiaaie

AsTop Bun Cyb6cerpar TIpouecu | TMapametpu | Ipynu Wnxubupamu
Gakrepnn | GyHKIIH

Andrews Junamuden, | Yraiika ot | 2 7 1 2

crannonapen | TICOB
Pavlostathis | nunamnden | Yraiika ot | 5 12 2 HAMa
TICOB
Shimizu jquHamudeH | Yraiika ot | 14 6 4 HAMa
TICOB
Vavilin jquHamuden | Kommnekcna | 13 28 7 5
OpraHndHa
Maca

Siegrist auHampdeH | Yraiika ot | 18 11 6 4
TICOB
Batstone juHamudeH | Pasmuunm 22 55 8 4
cyberparu
Keshtkar JIMHaMHYEB O6opckn 25 14 4 3
TOp
Sotemann craunonapen | Yraiika ot | 12 8
TICOB
Gali JMHAMAYEH Pacturennun | 32 80 8 5
OTIaxbBIH

OcHoBHa 4vacTt. M3BecTHH ca MHOKECTHO
CTaTHYHHU U JUHAMHWUYHU MOJCJIN HA HpOHGCI/I-
Te Ha aHaepoOHO pasrpakjaaHe, KaTo Te ce
pa3auYaBaT 1O CBOSATa CIOXKHOCT, Opoil Ha
BXOIOHUTC, KMHCTUYHUTEC U CTeXI/IOMeTpI/I‘IHI/I
napamerpu. llle HampaBuM 0030p Ha CHIIECT-
BYBAIIIUTE MOJENIU 4Ype3 000011aBaHe Ha TeX-
HUTC (bYHKIII/H/I U BB3MOXHOCTH U KATO HpOC-
JeUM TSIXHOTO pa3Butue. B Tabn. 1 e nampa-
BEH CpaBHHUTENCH 0030p Ha BCHYKH CBIICCT-
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BYBAIllM MOJEJH Ha MPOIECUTE HA aHaepOoOHO
pasrpaxmaane [14].

[IppBUAT JUHAMUYEH MOJEN Ha Tpoleca
Ha aHaepoOHO pasrpaxiaHe € pa3pabdoTeH OT
Andrews (1969), 3a na ce cumynupa aHae-
poOHO pa3jaraHe Ha aKTHBHA YyTalka oOT
[ICOB. Andrews Bkir4Ba TpU OCHOBHU
CTBIIKM Ha TIpOIeca B CBOSI MOJIEI, & UIMEHHO
XAJPOJIN3a OT €K30-CH3MMH, KHUCEIUHH U
pou3BOACTBOTO Ha MeraH. OCBEH ToBa ce
OTUMTAa MHXUOMpAHETO Ha Ipoleca Ha aHae-
pOOHO pasrpakjaaHe OT JIETJIMBH KHUCEIWHH,
pH u amoHSK, ¢ MOMOIITa HA KHHETHKATa Ha
Michaelis-Menten. 3a na ce mozaenupa pa3Bu-
THeTo Ha Oakrepuurte, Andrews oOcHOBaBa
CBOST MOJIET HA IOCTIKEHUATA Ha MOHO, KOH-
TO € ITbPBHSAT, KOUTO HAITBIIHO OIMMCBA Pa3BH-
THETO Ha OaKTepWaaHH KylnTypu. EnmHCTBe-
HUTE MPOMEHH B CpaBHEHHE ChC CTaHIApTHA-
Ta MOHO KHMHETHKa ca, 4€ ce MHTErpupa Mo
OTHOIIICHHE Ha WHXUOWPAHETO B ypaBHEHUSI-
Ta, MOJCTHUPAIINA Pa3BUTHETO HA OaKTEpPHUHUTE.
Ilo To3m HauuH, npoMeHute B pH nim KoH-
[EHTpaIMsITa Ha JIETIIMBA KUCEIUHH CHITHO
MOBIUSBAT CTAOMITHOCTTa Ha Mojena. Tpute
chcTaBa mpomersmBH (S, X, HS) Ha monena
UABAT OT CEKTOpa Ha MPEYNCTBAaHE HA OTIa-
TBYHHUTE BOJM U OTIMCBAT KOHIICHTPAUATA HA
paszrBopumus (S), HepazTBopumus (X) u He-
nonusupanus cyocrpar B COD. Karo usio,
MOJICTBT TpPUTEKaBa CEAEM KHHETUYHH U
CTEXHOMETPUYHH TIApaMETPH U € BepUUIIH-
paH TMOCpeACTBOM JabOpaTOpPEeH peakTop Ha
aHaepoOHa (pepMeHTanwsI.

[Ipe3 1974 r., Graef u Andrews aganTupar
MoJieJla Ha aHaepoOHO pasrpaxjaHe, 3a 10 T'o
M3II0JI3BAT 3a aHalM3 Ha CTaOWIHOCTTAa Ha
npoueca U HeoroBoto ympanieHue (Graef u
Andrews 1974). Uscneasanu ca Tpu MeTona
3a ympaBJeHHEe Ha Ipolieca:

1) OtnensitHe Ha BBIVIEPOJHUS JIBYOKHC
oT Ta3oBarta (paza B ckpyOep u mocieaBaiia
pE3UpKyIIaus Ha rasa;

2) noOaBsHE Ha OCHOBA 3a YBEJIMYaBaHE
Ha Oy(epHuUs KananuTeT;

3) pemupkynanus Ha yraikara

[To-kbCHO ce W3sICHsBA, Y€ MOJETHT Ha
AHZproc ©Ma HIKOJIKO orpaHnyeHus. OTynra
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ce caMo eJJHa MHUKpOOHA KyITypa W €Ha Op-
raHM4Ha KHUCceauHa (OLeTHA KUCENIMHA) KaKTo
W TpOCTa XUApONW3a 0e3 JAe3WHTEerpars.
OcBeH TOBa, XapaKTepU3NpPaHETO Ha CyOCcTpa-
TH CaMO C TPH MPOMEHJIMBU C€ OKa3Ba HEMNO/I-
XOJSIIIO 32 MO-CJI0KHU CYOCTPaTH OT yTalKH.

[To ta3u nmpuunna Hill u Barth [5] pa3pa-
00TBaT AUHAMUYEH MOJEJI Ha TIpoleca Ha
aHaepoOHO pa3rpaxk/JaHe Ha )KUBOTUHCKU TOP,
XapakTepusupaH C NOeT INPOMEHJIUBH, C JBE
MUKpPOOHHU KyATYpH U 24 mapameTbpa 3a oXa-
paKTepU3UpaHEe HA KXKUBOTUHCKHS TOp. [pyr
MOJXOJ 3a MoJoOpsiBaHE HAa MOJEIHTE Ha
aHaepoOHO pasrpaxKaHe € IMPEIUIOKEH OT
Eastman u Ferguson (1981) e na ce unrerpu-
pa XuApoiu3aTa B IMOJydaBaHETO Ha KUCEIH-
HU, KaTo Tpoleca ce MOJeNIupa ¢ KHHETUIHA
ypaBHEHUs OT IbpBHU MopsaabK. 1lo To3m Ha-
YMH XUAPOJU3aTa CE CYMTA 32 OCHOBHHUS JIH-
MUTHpAI] OTACJIISIHETO Ha Ouora3 mpoIec.
3HaYeHHETO Ha XHIPOJIH3a € MOTBBPACHA I10-
KbCcHO OT Pavlosthatis and Gossett [8], konTo
BHUMATCIHO H3CJI€ABAT KHMHETHUKATa Ha KJIC-
ThYHATA CMBPT, XUIPOJIHU3aTa, alliI0TeHe3aTa
¥ METaHOTeHe3aTa, KaTo TM 00eTUHIBAT B HOB
Mmoen, 6asupan Ha XIIK, kpaeTo kierpuHaTa
CMBT U XUAPOJIM3aTa Ca OCHOBHUTC JIUMUTH-
pamu dakropu. Kierbunara cMbpT U XUAPO-
JM3aTa ca MOJICIHMPAHH C W3IOJI3BaHE KWHE-
THUKa OT IIbPBU IMOPAABK, a alUAOTCHE3aTa U
METaHOTeHe3aTa, M3MOJI3BAKN J100pe HM3Bec-
THaTa MOHO KMHETHKA.

[Ipu npyr onuTt 3a momoOpsiBaHEe Ha OXa-
pakTepu3upaHeTo Ha cyocrtpara Shimizu u
koJsiektuB [10] pazmensat cydbctpara Ha BBIJIE-
XUAPATH, MPOTCHHU W JUNUIU. T03U MOJEN
BCE IIIE € Jajied OT MOJPOOHOTO ONMCaHHUEe Ha
aHaepoOHOTO pasrpakiaHe.

[IepBHAT ONUT Aa ce HaNpaBU IBIEH MO-
JIen Ha aHaepoOHO pa3iaraHe, BKIIOYBAII
XHAJPOJIN3a, alluA0TeHe3a, alleToreHe3a U Me-
TaHOTeHe3a € pa3paboTeH oT Vavilin U KoJiek-
tuB [13]. 3a mWHpBM THT B MOJEIUTE CE
BKJTIOYBAT PEaKIMU Ha cspara 3a Jia ce orpe-
nenu o0pa3yBaHETO Ha W MHXHOMPAHETO MO
BpeMe Ha aHaepOOHOTO pasrpakJaHe Ha KH-
BOTHHCKH TOp. BBIIpeKn TOBa CI0XKHOCTTa HA
Mozena ¢ 13 mpoueca, 32 npouecHu MpoMeH-
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JIUBU, 28 KUHETUYHU U CTEXUOMETPUHH Ia-
pamerspa U 72 MHXUOUTOPHU KOHCTAHTH TO
NpaBH TPYJEH 3a yIpaBlieHHE, T.K MHOTO OT
napamMeTpuTe He MoraT jJa ObJaT W3MEpeHH
WIN C€ ONPEIENAT MOCPEACTBOM CIIOXKHHU Jia-
OopaTopHH TecToBe. Bce mmak M3MOBBAlKH
JUTEpaTypHHU JaHHH 3a ONpeAessHEe Ha mapa-
MeTpuTre Ha cyOcTpara ce mnocTtura jaoopa
TOYHOCT TIpU BepuUIMpaHe Ha MoJena ¢
nmabopaTopHa YCTaHOBKA 3a aHAEpPOOHO pasr-
paxJaHe, 3aXpaHBaHa C yTailka OT 0TI bYHH
BOJM OT XPAHHUTEIHO-BKYCOBATa MPOMHUIILIE-
HOCT.

[ler rogunu no-xkbcHo Vavilin, Angelidaki
u konekTus (1999) nybnukysar oile no moj-
poOeH Mojen chabpxkall oceM OaKTephallHU
rpynu, (GOKyCHpaH BBpPXY XHUApOJU3aTa Ha
BBIJICBOJIOPOIM W HEPA3TBOPHMHU TPOTEHHH,
U oceM OMOJIOTHYHU PEaKIMH B PaMKUTE Ha
alua0-, aleTo- M MeraHoreHeszara. ToBa e
IBPBUAT MOJIEN, KOWTO OTYHTA WHXHOHMpaHe-
TO OT JBJITH MAaCTHU KUCEITMHH Ha BCHUYKH
CTBITKM Ha IpoIeca.

basupaiiku ce Ha wmopgena Angelidaki,
Vavilin u xonexkrus (2000) agantupat Moje-
na ot 1994r. xaTo BKJIIOYBAT UHXHOUpaHE OT
IBJATA MAaCTHU KHCEIMHU U OTYUATAT YyBCTH-
TEJIHOCTTA Ha Ipoleca KbM (HaKTOPUTE KOUTO
ro Hapymasar. Pesynaratute mokasBar, 4e
otHomenuero XIIK:S e pemanamo 3a 1o6po-
TO (PYHKIIMOHHMpAHE Ha Ipolieca Ha aHaepoo-
HO pasrpaxjase, u ye csoboauuss u pH ca
OCHOBHHTE 3aJbpKallyd (PAaKTOpH, TPEean3-
BUKBAIIU CITUPAHE Ha MpoIieca.

[Topamu ¢axra, ye MojenUTe Ha aHAEPOO-
HOTO pasrpaxJaHe CTaBaT BCE TO-CIOXHH U
TpyIHH 3a peasmsupaHe Masse u Droste
(2000) pazpaboTBaT MOMEN, ChIbPKAIl CaMO
M3MEpPHMHU TapaMeTpu W TpoMeHnuBu. [lpu
TOBa obaue ce Hajara Jja ce MpaBsSIT MHOIO
KOMIIPOMHCH, KaTo Hampumep edexra Ha pH
¥ HapacTBaHETO Ha MHUKBOOHHTE KYITYypH Ce
CMsTa 3a HE3HAYMTEIIHO, HAPACTBAHETO Ha
MUKPOOHHTE KYJITYpH HE CE€ TOBJIMSBA 3HAYH-
TEJHO OT JICTINBUTE MACTHU KHCEIHHUA W
KOHIICHTpAIlMUTe Ha aMOHSK. Bbopeku, de
TE3W MPEIIOI0KEHUS ca CIIOPHH, PEe3yIITaTH-
T€ KOUTO JlaBa MoOJIejla B CpaBeHEHHE ¢ J1ado-
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paToOpHU EKCIIEPUMEHTH C PEaKTop 3aXpaHBaH
ChC CBUHCKH TOP Ca ChbU3MEPUMH.

[Ipe3 2002r. HacThIBa NPETOMEH MOMEHT
B pa3pa0OTBaHETO Ha MOJEIM Ha aHAepOOHO
paznarane. Ilpemnoxenu ca gBa MHOTO CXOJ-
HU Mojena ot Siegrist u kojekuB [11] u
Batstone u xnextuB [1][2]. MogensT Ha
Siegriste MmMO-TIPOCT, ¢ TMO-MAJIKO MPOIECH U
napamerpu. Toit ce (dokycupa Ha Me30- U
TEPMO(QWIHO pasrpakJaHe Ha YTaKd OT
[ICOB u nenu na ynoBu AMHAMUKATA HA TIPO-
1eca IpH paziM4yHO 3axXpaHBaHE C yTalKa U
pa3IMYHU TeMIepaTypu Ha QepMeHTaIHs.
ADMI pazpaboren ot Batstone nenu na 6b1e
YHHUBEPCAITHO TPHWJIOKUM MOJET, KOUTO He
camo Jia ce U3M0JI3Ba MPU Pa3InYHU TeMIepa-
TYpH, HO M C pPa3IMYHA BHUJIOBE CyOCTpar.
Pa3zpaboren ot IWA Tast Group 3a marema-
TUYHO MOJIEJIMPAaHE Ha MPOIIECH Ha aHaepoO-
HO pazrpaxaane, ADM1 e MHOT0 KOMIUIKCEH
Mozen ¢ 22 mpoueca u Hax S0 mapamerbpa.
HezaBucumo ot ToBa TOM ce Hajara KaTo
YHHUBEpCAJICH MOJeJ, TPWIOKAM B MHOTO
cllydau M C€ H3MOJI3Ba Hall-ueCTO OT BCHUYKHU
M3BECTHU MOJIENU. MHOTO OT MpoOiieMuTe,
CBBp3aHU C MPUIIOKEHUETO Ha MOJIeNIa HaMH-
par perieHne mpe3 cieBaiuTe TOAUHU, KaTo
ce noaoOpsiBa Herorara yHUBepcaiaHocT. En-
HO OT OCHOBHHMTE IpeumyinectBa Ha ADMI
MoOJiella € BBBEKIAHETO Ha AC3UTErpaIusaTa
KaTO JIOTBJIHUTEIIHA CTBIIKA MPEIH XUAPOIIH-
3arta. MojenupaHa ¢ KHHETHYHU ypaBHEHUS
OT TbpBa CTEIEH, JNE3UHTETpaIUsITa OIKCBA
pa3fesiHeTO Ha pa3TrpajiuMuTe, Hepa3TBOPH-
MU (PpaklIuu Ha BBIICXUIPATH, MPOTEHHH U
JUIHN, KOETO € 0COOEHO BaKHO TPHU pasr-
paXJIaHEeTO Ha CJIOKHU CyOCTpaTu KaTo eHep-
THIHA KYITYPU U OPraHUYHHU OTHAIBIIH.

Borpeku, ue ADM 1 e enun ot Hail-
II'BJIHATE MOJIEJIM Ha aHaepoOHO pasrpaxkiaHe
ca pa3pabOTeHu U IPyryd MOJENH, cruernuduy-
HU 3a KOHKPETHH NpWJIOKeHus. Mojena
ADM 1 cbuio e ocbBbpiieHcTBaH. Hanpumep
Keshtkar n xonexTus [6] BKiIrOuUBa pa3BbpK-
BaHE B PEAKTOPa, M3MOJ3BAHKU KIIACHYECKU
mozen Ha Levenspiel (1962) xaro Bamuaupa
MoJiefia 3a pa3rpakJlaHe Ha FOBEXIU TOp, T.K.
1o 2003r. BCHYKM HAJIMYHM MOJEIHW Ha aHae-
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pOOHO pasrpakJaHe CYHTAT peakTopa 3a
TaKKbB C HEMPEKHCHATO pa3ObpKBaHE, KOETO
B [TIOBEYETO CIIyYad HE € Taka, HO TOBa JIOIyC-
KaHe TPaBU MOJieNIa 3HAYUTETHO OIPOCTEH.
Sarti u xonekTuB [9] ap3paboTBa 3HAUUYTEITHO
ONPOCTEH MOJEN Ha aHAaepOOEH IMpoLeC caMo
¢ 9 mapamerppa U 8 BXOJHU IPOMEHIIUBH,
KaTo B MOJIENIa C€ OTYMTAT U XHUCPOIUHAMHUY-
HU xapakrtepuctuku. OcBeH ToBa SOtemann 1
KoJiekTHB [12] pa3paboTBaT MOJEN Ha CTaIlU-
OHapeH MpoIlec Ha aHAepOOHO pasrpakaaHe,
3a TPOEKTHpaHE Ha OWOTa3-MHCTATANNH |
oTpe/ieNiTHe Ha ONTHMAJHHTE MapaMeTpu Ha
HHCTaJ1alpsTa, KaKTO M ITIO-CJIOKEH IUHaAMU-
yeH mojen. Blumensaat u Keller agantupar
ADMI mopena B IBYCTEIIEHEH MOJIEN C €QHA
TepMOQHIIHA CTETIICH 32 MOJCIUPAHE HA XHJI-
ponu3aTa, anuao- W ameToreHe3ara W eaHa
cTerneH paboTemia npu Me30(UIHU YCIOBHUS
3a MOJe/NMpaHe Ha MeTaHoreHesara [14] . 3a
BaJMIMpaHe HA MOJEJA CH T€ M3IOJI3BAT EKC-
MepUMEHTalTHA MHCTajanus cbe 1601 peak-
Top. Mozena mokas3Ba noOpu pe3yaratd, HO
caMmo TP HOPMAJTHU €KCIIOATAllMOHHH YCIIO-
BHS Ha MHCTaJamusTa. [IperoBapBane Ha HHC-
TajJlaguiaTa U aBapuu HE Morar Jaa 6’I)I[3T MO-
JeTpPaHH.

Twil KaTO ONMpENENIHETO HA BXOIHHUTE Ma-
pamepu Ha ADMI1 Monema e gocra TpyaHa
3amaya Jeppson et al. (2007) momgudunmpar
MoJiena U pa3padoTBaT OJ0K 3a 00paboTka Ha
BXOJHHUTE TPOMEHJIMBH, OazupaH Ha 1o0pe
u3Bectaure ASH1 (Henze 2000) mapamertpu.
Taka xapakTepu3upaHEeTO Ha cyOcTpara craBa
3HAYUTEITHO IMO-JIECHO 33 YTAWKU OT IMPEUYHCT-
BAHCTO HaA OTIIaABbYHU BOIH. BLHpeKI/I TOBa
OTIPEJICIITHETO HAa BXOJHUTE IapaMeTpu Ha
MoJiela 3a WHCTAJAIMK PadoTeIn C PacTH-
TEJIHA Maca U EHEPruilHu KYyJITYpH BCE OLIE
OCTaBa JIOCTAa CJOXHHU, T.K HE € BH3MOXKHO
onpenensinero Ha XIIK. Gali et al. [3] momu-
¢unupa ADMI1 karo no0aBsi mapameTrpu 3a
XapaKTEepPU3UPHE HA €HEPTUMHM KYIATYypU KbM
BXoAHUTE TapameTpu. Ch3gafeHUs OT HETO
MoJien OuMBa BamuaupaH ¢ 4 JTUTpoB Jlabopa-
TOpPEH peakTop W JaBa A00pu pesyaratu. To-
Ba 00ade YCIIOXKHSBA OIIEC IMOBEYE MOJETA.
Zaher et al. [15] pa3paboTBa Mojen B cpenata
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Ha Mathlab Simulink. Ilenta Ha TO3U cumy-
JAIMOHEH MOJEN € Ja C€ CUMYJIHpa KO-
(dbepmeHTanuATa OIICHKATa Ha Pa3JIMYHU CYOC-
TpaTU U BpPEME Ha MPECTOM B peakTopa C Or-
JIed Ha MaKCHUMAaJIHO OTAeJIsiHe Ha Ouoras. Tl
KaTo CbhCTaBa Ha M3XOJHHUS CYOCTpar ce Io-
MEHsI JUHAMUYHO TIO0 OTHOIICHHE Ha ChIbP-
YKaHUETO Ha BBIJICXUJIPATH, MPOTEHHU, JTUTTH-
HU U CyXO BEILCTBO, KOETO € PYJHO J1a CE MO-
nenmupa B ADM1 aBropure paspaborar 1o-
IBJIHUTENCH Mojen. Pesynratute oT mombii-
HUTENHUSA Moel ce BbBexkaaT B ADM 1. Ilo-
paau nocnenBaigus Oym B pa3snpoCTpaHEHUETO
Ha OMOTa30BUTE MHCTAJIAINHU, MPUIIOKEHUETO
Ha ADMI chuio cuinHo ce pasmmupsiBa. Bee
nmak obade ocTaBa HEPEIIEH OCHOBHHUS MPOO-
JIEM Ha MOJIeNIa — JIECHOTO OXapaKTepU3upaHe
Ha cyOCTpara ¢ BXOJHHTE MapaMeTpu Ha MO-
nemna. Haii-mobpoTo pemieHne Ha TO3U MPOoO-
neMm ce maBa ot Koch u konexktus [7], kouo
npemiaraT aa He ce n3mepna XIIK Ha oTaen-
HATE€ KOMIIOHEHTH Ha cyOcTpara, a na ce
npecMmsATaT Ha 0a3a Ha U3MEpBaHHUS HA CTaH-
JApTHU MPOOHM OT €HEPTHUHHU KYITYypU U OT-
nagpiy. BeBekaa ce TepopeTMdHa CTOMHCT
Ha XIIK. OcBen TtoBa Koch u konexktus
mpeparaT mpolenypa 3a KaiuOpupaHe Ha
Mozena.

[TapanenHo ¢ Te3u MoJienu ce pa3BuUBaT U
penauIa YucieHd METOJM KaTo PEKYpPCHUBHS
MeTo Ha Brus, Mmonmena Ha Strick, Cakmakci
[14].

M3Boamu. Ot chuiecTByBalIUTe KbM HACTOS-
HUsT MOMEHT MaTeMaTWYeCKH MOJIENd Ha
IIPOLIECUTE Ha aHAepOOHO pasrpakJiaHe, Hai-
no0pa MpUII0KUMOCT MPU MPOrHO3UPAHETO HA
MpOLIECUTE B MHCTAJIallUsl 3a IOJIydyaBaHE Ha
ouora3 uma mojnena ADMI. Herosute mpe-
JIMMCTBA ca B HIMPOKUs 00XBaT Ha cyOCTpaTy,
YHEeTO pasrpaxjaHe Moxke Ja ObjJe CUMYIu-
paHo, O0OXBAIIaHETO HA BCUYKU IMPOTHUYAILU
MPOIIECH M TIapaMeTpH, KaKTO ¥ Ha OTYHTaHE-
TO Ha BIMSHUETO HA HAH-BAXHUTE HHXUOM-
pamu ¢dakropu. OcHOBEH MpoOeM MpH Ipak-
TUYECKOTO IMPUJIOKEHUE HAa MOJIeia B MIOMOII]
Ha IPOEKTUPAHETO U eKCIUIoaTauusiTa Ha Ou-
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OTa30BUTE MHCTAJIAIMHU € CIOKHOTO XapakKTe-
pusupaHe Ha cyOcTpara.

Conclusions. Among the existing numerical
models of the anaerobic digestion process,
best applicability by the prediction of the pro-
cesses in biogas plants have the ADM1 mod-
el. Its advantages are the wide range of sub-
strates that can be simulated, comprising all
sub processes of the digestion process and
taking into account the most important inhibi-
tion factors. The main problem for the im-
plementation of this model by the design and
operation of the biogas plant is the complex
characterization of the input substrate.
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Abstract: Ballast water is essential for safe and efficient modern shipping operations, it may pose serious ecological,
economic and health problems due to the multitude of marine species carried in ships’ ballast water. These include
bacteria, microbes, small invertebrates, eggs, cysts and larvae of various species. The transferred species may survive
to establish a reproductive population in the host environment, becoming invasive, out-competing native species and

multiplying into pest proportions.
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1 Introduction:

1.1 Ballast Water Management

Since the introduction of steel-hulled
vessels, water has been used as ballast to
stabilize vessels at sea. Ballast water is
pumped in to maintain safe operating
conditions throughout a voyage. This practice
reduces stress on the hull, provides transverse
stability, improves propulsion and
manoeuvrability, and compensates for weight
changes in various cargo load levels and due
to fuel and water consumption.

While ballast water is essential for
safe and efficient modern shipping operations,
it may pose serious ecological, economic and
health problems due to the multitude of
marine species carried in ships’ ballast water.
These include bacteria, microbes, small
invertebrates, eggs, cysts and larvae of
various species. The transferred species may
survive to establish a reproductive population
in the host environment, becoming invasive,

out-competing native species and multiplying
into pest proportions.

Scientists first recognized the signs of
an alien species introduction after a mass
occurrence of the Asian phytoplankton algae
Odontella (Biddulphia sinensis) in the North
Sea in 1903. But it was not until the 1970s
that the scientific community began reviewing
the problem in detail. In the late 1980s,
Canada and Australia were among countries
experiencing  particular  problems  with
invasive species, and they brought their
concerns to the attention of IMO's Marine
Environment Protection Committee (MEPC).

The problem of invasive species in
ships’ ballast water is largely due to the
expanded trade and traffic volume over the
last few decades and, since the volumes of
seaborne trade continue to increase, the
problem may not yet have reached its peak
yet. The effects in many areas of the world
have been devastating. Quantitative data show
that the rate of bio-invasions is continuing to
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increase at an alarming rate and new areas are
being invaded all the time.

According IMO maritime ship trans-
porting over 80% of world’s commodities
could carry between 3 and 12 billion tones of
ballast water around the world each year.
Losses incurred by economy as a result of the
invasive species are equally staggering and in
the USA alone it is estimated by the IMO to
be as high as $138 billion annualy.

The spread of invasive species is now
recognized as one of the greatest threats to the
ecological and the economic well being of the
planet. These species are causing enormous
damage to biodiversity and the valuable
natural riches of the earth upon which we
depend. Direct and indirect health effects are
becoming increasingly serious and the
damage to the environment 1is often
irreversible.

2. Main part:

2.1 Global response

Preventing the transfer of invasive
species and coordinating a timely and
effective response to invasions will require
cooperation and  collaboration = among
governments, economic  sectors, non-
governmental organizations and international
treaty organizations; the UN Convention on
the Law of the Sea (Article 196) provides the
global framework by requiring States to work
together to prevent, reduce and control
pollution of the marine environment including
the intentional or accidental introduction of
species, alien or new, to a particular part of
the marine environment, which may cause
significant and harmful changes thereto.

IMO has been at the front of the
international effort by taking the lead in
addressing the transfer of invasive aquatic
species (IAS) through shipping. In 1991 the
MEPC adopted the International Guidelines
for preventing the introduction of unwanted
aquatic organisms and pathogens from ships'
ballast water and sediment discharges
(resolution MEPC.50 (31); while the United
Nations Conference on Environment and
Development (UNCED), held in Rio de
Janeiro in 1992, recognized the issue as a
major international concern.

In November 1993, the IMO
Assembly adopted resolution A.774(18) based
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on the 1991 Guidelines requesting the MEPC
and the MSC to keep the Guidelines under
review with a view to developing
internationally applicable, legally-binding
provisions. While continuing its work towards
the development of an international treaty, the
Organization adopted, in November 1997,
resolution A.868(20) - Guidelines for the
control and management of ships' ballast
water to minimize the transfer of harmful
aquatic organisms and pathogens, inviting its
Member States to use these new guidelines
when addressing the issue of IAS.

After more than 14 years of complex
negotiations between IMO Member States,
the International Convention for the Control
and Management of Ships' Ballast Water and
Sediments (BWM Convention) was adopted
by consensus at a Diplomatic Conference held
at IMO Headquarters in London on 13
February 2004.

The Convention will enter into force
on 8 September 2017. The Convention seeks
to prevent the spread of harmful aquatic or-
ganisms from one region to another, by the
establishment of standards and procedures for
the management and control of ships' ballast
water and sediments.

As of 11 January 2017, there are 54
Contracting States to the Convention repre-
senting 53.30% of the world’s global tonnag

The Convention will require all ships
to implement a ballast water management
Plan. All ships will have to carry a Ballast
Water Record Book and will be required to
carry out ballast water management
procedures to a given standard. Parties to the
Convention are given the option to take
additional measures which are subject to
criteria set out in the Convention and to IMO
guidelines.

Several articles and regulations of the
BWM Convention refer to guidelines to be
developed by the Organization and
Conference resolution 1 invited IMO to
develop these guidelines as a matter of
urgency and adopt them as soon as practicable
and, in any case, before the entry into force of
the Convention, with a view to facilitate
global and uniform implementation of the
instrument.
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BWM Convention set an obligation
for the ship owners to meet strict water
quality standards referred to as D2 standard
(ballast water performance/discharge
standard) in the legislation and determined the
maximum volume level of invasive organisms
allowed in the discharged water. Since ships
have not been designed and equipped to treat
ballast water, installation of an additional
ballast water management system onboard is
necessary to ensure conformity with the
standards.

The MEPC, at its fifty-first session in
April 2004, approved a programme for the
development of guidelines and procedures for
uniform implementation of the BWM
Convention, listed in Conference resolution 1,
including additional guidance required but not
listed in the resolution. The programme was
further expanded at the fifty-third session of
the MEPC in July 2005 to develop and adopt
14 sets of Guidelines, the last one being
adopted by resolution MEPC.173(58) in
October 2008.

2.2 Approval of ballast water
management systems

During the Convention development
process, considerable efforts were made to
formulate appropriate standards for ballast
water management. They are the ballast water
exchange standard and the ballast water
performance standard. Ships performing
ballast water exchange shall do so with an
efficiency of 95 per cent volumetric exchange
of ballast water and ships using a ballast
water management system (BWMS) shall
meet a performance standard based on agreed
numbers of organisms per unit of volume.

Regulation D-3 of the BWM
Convention requires that ballast water
management systems used to comply with the
Convention must be approved by the
Administration taking into account the
Guidelines for approval of ballast water
management systems (G8).

Regulation D-3 also requires that
ballast water management systems which
make use of Active Substances to comply
with the Convention shall be approved by
IMO in accordance with the Procedure for
approval of ballast water management
systems that make use of Active Substances
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(G9). Procedure (G9) consists of a two-tier
process — Basic and Final Approval — to
ensure that the ballast water management
system does not pose unreasonable risk to the
environment, human health, property or
resources.

A technical group of experts has been
established under the auspices of GESAMP?
to review the proposals submitted for
approval of ballast water management
systems that make use of Active Substances.
The GESAMP Ballast Water Working Group
(GESAMP-BWWG) reports to the
Organization on whether such a proposal
presents unreasonable risks in accordance
with the criteria specified in the Procedure for
approval of ballast water management
systems that make use of Active Substances.

The Convention requires a review to
be undertaken in order to determine whether
appropriate technologies are available to
achieve the standard. MEPC has conducted a
number of such reviews and agreed that
appropriate technologies are available to
achieve the standard contained in regulation
D-2 of the BWM Convention.

2.3 BWM Convention status

To ensure effective implementation of
the legislation, the IMO Convention has set a
roadmap for the ship owners to achieve
compliance. Specific timelines have been
provided for the new build and existing ships,
additionally differentiated depending on the
capacity of the vessel’s ballast water tank.
Importantly, the agenda outlined in the IMO
Convention will influence the timeline for
investments of ship owners to install BWMS
over the next ten years.

The Convention will enter into force
12 months after ratification by 30 States,
representing 35 per cent of world merchant
shipping tonnage. For the current ratification
status please click here Status of Conventions.

The adoption of all the required
Guidelines for the uniform implementation of
the BWM Convention and the approval and
certification of modern ballast water treatment

20 The Joint Group of Experts on the Scientific Aspects
of Marine Environmental Protection (GESAMP) is an
advisory body, established in 1969, that advises the
United Nations (UN) system on the scientific aspects
of marine environmental protection.
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technologies have removed the major barriers
to the ratification of the instrument and a
number of additional countries have indicated
their intention to accede to this Convention in
the near future.

Under the Convention, all ships in
international traffic are required to manage
their ballast water and sediments to a certain
standard, according to a ship-specific ballast
water management plan. All ships will also
have to carry a ballast water record book and
an international ballast water management
certificate. The ballast water management
standards will be phased in over a period of
time. As an intermediate solution, ships
should exchange ballast water mid-ocean.
However, eventually most ships will need to
install an on-board ballast water treatment
system.

A number of guidelines have been
developed to facilitate the implementation of
the Convention.

The Convention will require all ships
to implement a Ballast Water and Sediments
Management Plan. All ships will have to
carry a Ballast Water Record Book and will
be required to carry out ballast water
management procedures to a given standard.
Existing ships will be required to do the same,
but after a phase-in period.

Parties to the Convention are given the
option to take additional measures which are
subject to criteria set out in the Convention
and to IMO guidelines

2.4 BWM Convention

The Convention is divided into
Articles and an Annex which includes
technical standards and requirements in the
Regulations for the control and management
of ships' ballast water and sediments.

General Obligations Under Article 2
General Obligations Parties undertake to give
full and complete effect to the provisions of
the Convention and the Annex in order to
prevent, minimize and ultimately eliminate
the transfer of harmful aquatic organisms and
pathogens  through the control and
management of ships' ballast water and
sediments.

Parties are given the right to take,
individually or jointly with other Parties,
more stringent measures with respect to the
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prevention, reduction or elimination of the
transfer of harmful aquatic organisms and
pathogens  through the control and
management of ships' ballast water and
sediments, consistent with international law.
Parties should ensure that ballast water
management practices do not cause greater
harm than they prevent to their environment,
human health, property or resources, or those
of other States.

Reception facilities Under Article 5 -
Sediment  Reception  Facilities  Parties
undertake to ensure that ports and terminals
where cleaning or repair of ballast tanks
occurs have adequate reception facilities for
the reception of sediments.

Research and monitoring Article 6 -
Scientific and Technical Research and
Monitoring calls for Parties individually or
jointly to promote and facilitate scientific and
technical research on  ballast  water
management; and monitor the effects of
ballast water management in waters under
their jurisdiction.

Survey, certification and inspection
Ships are required to be surveyed and
certified (Article 7 Survey and certification)
and may be inspected by port State control
officers (Article 9 Inspection of Ships) who
can verify that the ship has a valid certificate,
inspect the Ballast Water Record Book;
and/or sample the ballast water. If there are
concerns, then a detailed inspection may be
carried out and "the Party carrying out the
inspection shall take such steps as will ensure
that the ship shall not discharge Ballast Water
until it can do so without presenting a threat
of harm to the environment, human health,
property or resources."

All possible efforts shall be made to
avoid a ship being unduly detained or delayed
(Article 12 Undue Delay to Ships).

Technical assistance Under Article 13
Technical Assistance, Co-operation and
Regional Co-operation, Parties undertake,
directly or through the Organization and other
international bodies, as appropriate, in respect
of the control and management of ships'
ballast water and sediments, to provide
support for those Parties which request
technical assistance to train personnel; to
ensure the availability of relevant technology,
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equipment and facilities. To initiate joint
research and development programmes and to
undertake other action aimed at the effective
implementation of this Convention and of
guidance developed by the Organization
related thereto.

Annex - Section A - General

Provisions  This includes  definitions,
application  and  exemptions. Under
Regulation A-2  General Applicability:

"Except where expressly provided otherwise,
the discharge of Ballast Water shall only be
conducted through Ballast Water
Management, in accordance with the
provisions of this Annex."

Annex - Section B - Management and
Control Requirements for Ships are required
to have on board and implement a Ballast
Water Management Plan approved by the
Administration (Regulation B-1). The Ballast
Water Management Plan is specific to each
ship and includes a detailed description of the
actions to be taken to implement the Ballast
Water Management requirements  and
supplemental Ballast Water Management
practices.

Ships must have a Ballast Water
Record Book (Regulation B-2) to record
when ballast water is taken on board;
circulated or treated for Ballast Water
Management purposes; and discharged into
the sea. It should also record when Ballast
Water is discharged to a reception facility and
accidental or other exceptional discharges of
Ballast Water

The specific requirements for ballast
water management are contained in regulation
B-3 Ballast Water Management for Ships:

. Ships constructed before 2009 with a
ballast water capacity of between 1500 and
5000 cubic metres must conduct ballast water
management that at least meets the ballast
water exchange standards or the ballast water
performance standards until 2014, after which
time it shall at least meet the ballast water
performance standard.

. Ships constructed before 2009 with a
ballast water capacity of less than 1500 or
greater than 5000 cubic metres must conduct
ballast water management that at least meets
the ballast water exchange standards or the
ballast water performance standards until
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2016, after which time it shall at least meet
the ballast water performance standard.

o Ships constructed in or after 2009 with
a ballast water capacity of less than 5000
cubic metres must conduct ballast water
management that at least meets the ballast
water performance standard.

. Ships constructed in or after 2009 but
before 2012, with a ballast water capacity of
5000 cubic metres or more shall conduct
ballast water management that at least meets
the standard described in regulation D-1 or D-
2 until 2016 and at least the ballast water
performance standard after 2016.

o Ships constructed in or after 2012,
with a ballast water capacity of 5000 cubic
metres or more shall conduct ballast water
management that at least meets the ballast
water performance standard.

Other methods of ballast water
management may also be accepted as
alternatives to the ballast water exchange
standard and ballast water performance
standard, provided that such methods ensure
at least the same level of protection to the
environment, human health, property or
resources, and are approved in principle by
IMO's Marine Environment Protection
Committee (MEPC).

Under Regulation B-4 Ballast Water
Exchange, all ships using ballast water
exchange should:

o whenever possible, conduct ballast
water exchange at least 200 nautical miles
from the nearest land and in water at least 200
metres in depth, taking into account
Guidelines developed by IMO;

o in cases where the ship is unable to
conduct ballast water exchange as above, this
should be as far from the nearest land as
possible, and in all cases at least 50 nautical
miles from the nearest land and in water at
least 200 metres in depth.

When these requirements cannot be met
areas may be designated where ships can
conduct ballast water exchange. All ships
shall remove and dispose of sediments from
spaces designated to carry ballast water in
accordance with the provisions of the ships'
ballast water management plan (Regulation
B-4).
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Annex - Section C - Additional measures
A Party, individually or jointly with other
Parties, may impose on ships additional
measures to prevent, reduce, or eliminate the
transfer of Harmful Aquatic Organisms and
Pathogens through ships' Ballast Water and
Sediments.

In these cases, the Party or Parties should
consult with adjoining or nearby States that
may be affected by such standards or
requirements and should communicate their
intention to establish additional measure(s) to
the Organization at least 6 months, except in
emergency or epidemic situations, prior to the
projected date of implementation of the
measure(s). When appropriate, Parties will
have to obtain the approval of IMO.

Annex - Section D Standards for Ballast
Water Management - There is a ballast water
exchange standard and a ballast water
performance standard. Ballast water exchange
could be used to meet the performance
standard:

Regulation D-1 Ballast Water Exchange
Standard - Ships performing Ballast Water
exchange shall do so with an efficiency of 95
per cent volumetric exchange of Ballast
Water. For ships exchanging ballast water by
the pumping-through method, pumping
through three times the volume of each ballast
water tank shall be considered to meet the
standard described. Pumping through less
than three times the volume may be accepted
provided the ship can demonstrate that at least
95 percent volumetric exchange is met.

Regulation D-2 Ballast Water
Performance Standard - Ships conducting
ballast water management shall discharge less
than 10 viable organisms per cubic metre
greater than or equal to 50 micrometres in
minimum dimension and less than 10 viable
organisms per milliliter less than 50
micrometres in minimum dimension and
greater than or equal to 10 micrometres in
minimum dimension; and discharge of the
indicator microbes shall not exceed the
specified concentrations.

The indicator microbes, as a human health
standard, include, but are not be limited to:

a. Toxicogenic Vibrio cholerae (Ol and
0O139) with less than 1 colony forming unit
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(cfu) per 100 milliliters or less than 1 cfu per
1 gram (wet weight) zooplankton samples ;

b. Escherichia coli less than 250 cfu per
100 milliliters;c. Intestinal Enterococci less
than 100 cfu per 100 milliliters.

Ballast Water Management systems must
be approved by the Administration in
accordance with IMO Guidelines (Regulation
D-3 Approval requirements for Ballast Water
Management systems). These include systems
which make use of chemicals or biocides;
make use of organisms or biological
mechanisms; or which alter the chemical or
physical characteristics of the Ballast Water.

2.5 Prototype technologies

Regulation D-4 covers Prototype Ballast
Water Treatment Technologies. It allows for
ships participating in a programme approved
by the Administration to test and evaluate
promising Ballast Water treatment
technologies to have a leeway of five years
before having to comply with the
requirements.

Review of standards Under regulation D-5
Review of Standards by the Organization,
IMO is required to review the Ballast Water
Performance Standard, taking into account a
number of criteria including safety
considerations; environmental acceptability,
i.e., not causing more or  greater
environmental impacts than it solves;
practicability, i.e., compatibility with ship
design and operations; cost effectiveness; and
biological effectiveness in terms of removing,
or otherwise rendering inactive harmful
aquatic organisms and pathogens in ballast
water. The review should include a
determination  of  whether  appropriate
technologies are available to achieve the
standard, an assessment of the above
mentioned criteria, and an assessment of the
socio-economic  effect(s) specifically in
relation to the developmental needs of
developing countries, particularly small island
developing States.

Annex-  Section E  Survey and
Certification Requirements for Ballast Water
Management - Gives requirements for initial
renewal, annual, intermediate and renewal
surveys and certification requirements.
Appendices give form of Ballast Water
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Management Certificate and Form of Ballast
Water Record Book.

2.6 U.S. Coast Guard Regulation of
Ballast Water Discharges:

In the U.S., two federal agencies regulate
ballast water discharges: the U.S. Coast
Guard and the Environmental Protection
Agency (EPA).

The National Invasive Species Act of
1996  (NISA), which amended the
Nonindigenous Aquatic Nuisance Prevention
and Control Act of 1990, directed the Coast
Guard to establish a ballast water
management program for ships operating in
U.S. waters. Pursuant to NISA, in 1998, the
Coast Guard established a voluntary program
in which ships were advised to exchange the
ballast water in their ballast tanks with deep
ocean water to reduce the likelihood that
aquatic invasive species would be transferred
from foreign ecosystems to the United States.
In 2004, the Coast Guard issued regulations
(33 CFR 151) converting this voluntary
program into a mandatory program.

In August 2009, the U.S. Coast Guard
published a proposed rule to establish a
federal treatment standard for ballast water
discharges. We comments on this proposed
rule supported the U.S. Government's
objective to establish an environmentally
protective, federal ballast water treatment
standard consistent with technological,
commercial, and economic practicalities and
recommended that the Coast Guard adopt the
IMO D-2 treatment standard, noting that
vessels could not realistically be subjected to
different ballast water treatment standards in
the different locations that they call upon. Our
comments also noted that it would be
impractical and unreasonable to require vessel
owners and operators to install ballast water
treatment systems, which are costly and
complex engineering installations, in a given
ship more than once.

In March 2012, the Coast Guard published
a final rule to establish a federal ballast water
treatment standard for vessels operating in
U.S. waters. The final rule adopts as the
federal ballast water discharge standard the
IMO D-2 standard contained in the BWM
Convention. This standard was adopted after
the Coast Guard, EPA and multiple scientific

Volume 2/2017 * Top VIl Homep 2/2017

advisory panels, determined that it represents
the most environmentally protective standard
that could be achieved using commercially
available shipboard ballast water treatment
technologies. The Coast Guard ballast water
rule will also require vessels discharging
ballast water in U.S. waters to be equipped
with U.S. Coast Guard type-approved
treatment technologies meeting the D-2
standard. This requirement will apply to new
vessels constructed on or after December 1,
2013, to existing vessels with a ballast water
capacity of less than 1500 cubic meters or
more than 5000 cubic meters as of the first
drydocking after January 1, 2016. Since no
ballast water treatment technologies have
earned U.S. type approval as of January 2015,
the Coast Guard has granted extensions to
new and existing vessels whose compliance
dates have passed.

2.7 EPA Regulation of Ballast Water
Discharges:

Pursuant to a court order vacating a 35-
plus year vessel exemption from Clean Water
Act (CWA) requirements, the U.S.
Environmental Protection Agency (EPA)
promulgated the first "Vessel General Permit"
(VGP) in 2008 requiring commercial vessels
of 79 feet or more to obtain CWA National
Pollutant Discharge Elimination System
(NPDES) permits for most vessel discharges,
including ballast water.

We filed comments with the EPA in
response to its draft 2013 VGP,
recommending that the agency adopt the D-2
ballast water treatment standard and align its
implementation schedule with the U.S. Coast
Guard's.In 2013, EPA promulgated the second
VGP, which adopted the same ballast water
treatment standard and implementation
schedule as were adopted in the 2012 U.S.
Coast Guard final rule. The VGP also
contains requirements for vessels treating
their ballast water to perform regular
monitoring of the sytem functionality,
equipment calibration, indicator organisms in
the treated effluent, and residual biocodes (for
systems employing biocides to treat the
water.) The 2013 VGP does not provide for
extensions to the implementation schedule if
U.S. type-approved ballast water treatment
technology is not available by the vessel's
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compliance date, However, in December
2013, EPA published an enforcement
response policy letter stating that the agency
will consider vessels that have obtained a
compliance extension for the U.S. Coast
Guard a 'low enforcement priority."

2.8 U.S. State Regulation of Ballast
Water Discharges:

Some U.S. States have passed state
laws that regulate ballast water discharges
from ships. The difficulty of having different
ballast water treatment standards in different
U.S. states is that vessels in U.S. international
commerce all multiple staets in a single
voyage and cannot simply swap out one
ballast water treatment system for another as
they move from jurisdiction to jurisdiction.
Cost for a single ballast water treatment
system could easily exceed $1 million per
vessel.

We has therefore advocated the
adoption of an environmentally protective and
economically achievable national ballast
water treatment standard. Most U.S. coastal
states that previously proposed individual
standards that differed from the federal
standard, rescinded those proposals after both
the U.S. Coast Guard and EPA adopted the
IMO D-2 treatment standard. Should also be
note that the State of California has its own
BWM standards, which will be even stricter
than those of the USCG federal standard. The
California Assembly passed a law in October
2013 (SB 814) that delayed the compliance
schedule for the installation of ballast water
treatment technology for two years (until
2016 for new ships and 2018 for existing
ships) based on a 2013 California State Lands
Commission report that found that no ballast
water treatment systems are available that can
meet the California discharge standards. The
California State Lands Commission's 2014
ballast water technology report has also found
that no technologies are available that can
meet the California discharge standards.

3. Conclusions:

We support an effective solution for
managing ballast water discharges from
vessels so as to minimize the environmental
risk they present as a pathway for the transfer
of aquatic invasive species. The development
of vessel ballast water management standards
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has occurred at the international and national
levels. On international level - International
Maritime Organization (IMO): In February
2004, the IMO adopted the International
Convention for the Control and Management
of Ships' Ballast Water and Sediments. The
IMO ballast water management (BWM)
Convention contains an environmentally
protective numeric standard for the treatment
of ship's ballast water before it is discharged.

The Convention adopted by the IMO
is not the only piece of legislation compelling
ship owners to treat ballast water before
discharge. Several European countries,
Australia, the USA or even certain US states
(e.g.: California) are also in the process of
developing or enforcing similar legislation.
Some regulatory bodies (e.g.: the US Coast
Guard?!) are considering to impose stricter
standards than the IMO.

Neither the Convention nor the USCG
Regulations will require amendment of
existing Club Rules. Liabilities (including
fines for inadvertently introducing untreated
ballast into the environment) arising from the
escape or discharge overboard through a
“faulty” approved system of untreated ballast
or other environmental liabilities related to
ballast are capable of cover, subject always to
the Rules and any terms and conditions of
cover. Cover for other fines relating to a
breach of BWM requirements would only be
available on a discretionary basis.

However, the IMO Convention is the
only piece of legislation that has a truly global
coverage and is used as a reference point for
the remaining regulators.

Jlureparypa:

WWW.epa.gov
http://www.gesamp.org
http://www.imo.org
http://marad.bg/
http://www.uscg.mil
http://www.waterworld.com

SO

2l In the U.S., two federal agencies regulate
ballast water discharges: the U.S. Coast Guard and the
Environmental Protection Agency (EPA).
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NUMERICAL MODELLING THE ANAEROBIC DIGESTION PROCESS
YUCJIIEHO MOJEJIMPAHE HA TIPOLIECA HA AHAEPOBHO PA3T'PA/KIAHE

XPUCTOBA Paoocmuna
rahristova@yahoo.com

Texnuuecku ynusepcumem Bapua, kamedpa EOOC
Bapna, yn. Cmyoenmcka 1

Changes in the parameters of the process of operation of biogas plants affect the biological
processes in the reactor and are therefore related to the risks to the plant operation. In the worst
case scenario, it may result in overloading or interruption of plant processes, which is associated
with high costs for restoring its work. In this case, it is particularly useful to simulate the processes
in the installation at the design stage in order to optimize the parameters. The present work ex-
plores the application of the ADM 1 model for the simulation of processes in biogas plants.

Keywords: anaerobic digestion, biogas, simulation

Hsmenenusima 6 napamempume Ha npoyeca nHa paboma Ha OUO-ea308ume UHCMALAYUY NOBIU-
A6am OUONO2UYHUME NPOYeCU 8 UHCMANAYUsIMA U CbOMBEMHO CaA C8bP3AHU C PUCKO8e 3a paboma-
ma Ha uHcmanayuama. B nai-nowus cayuaii modxce d0a ce cmuene 00 npemosapsane uiu npeKvbeea-
He Ha npoyecume 8 UHCMANAYUAMA, KOEMO € C8bP3AHO C BUCOKU PA3X00U 3d 8b3CMAHOBABAHE HA
Helinama paboma. B mo3u cnyuati e 0cobeno yOauHo cumMyiupanemo Ha npoyecume 8 UHCMaiayu-
AMa Ha emana Ha HeUHOMO NPOeKMuUpane ¢ 021e0 ONMUMU3UpaHemo Ha napamempume. B nacmo-
Awama paboma e pasenedano npunoxcenuemo na ADMI moodena 3a cumynupane na npoyecume 6

uHcmajiayuu 3a npous’eodcmeo Ha buoeas.

Knrwouoeu oymu: anaepodbno pazepasxcoawe, buoeas, mooeiupare

BnBenenue. IlpomechT Ha anaepoOHO
pasrpaxKIaHe € JI0CTa CIOXKEH U YeCTO HecTa-
owien. HecrabmiHocTTa Ha mpoiieca BOAM 10
CHIDKaBaHE Ha CKOPOCTTAa Ha TIOJydaBac Ha
MeTaH, HamaisiBaHe Ha pH B peakrtopa, mo-
BHIIABAaHC HAa KOHICHTpaluATa Ha JICTIMBUTC
MaCTHHU KHUCCJIIMHHU, KOCTO BOJU A0 NPCKBHCBA-
He Ha pabortara Ha peakrtopa. ToBa ce o0yc-
JaBs OT TakuBa (DaKTOpH KaTo MpeToBapBaHE
Ha OMOpeaKTopa WM HEIOCTTHYHO 3aXpaHBa-
HE CBhC CyOCTpar, NEHCTBHETO HAa WHXHOUTO-
pH, HeIOCTaThueH KOHTPOJI Ha TeMIleparypa-
Ta. 3a na ObJaT NMPOCKTHUPAHH U HANCKIHO
eKCIUIOATHPAHW HWHCTAJIAIMK 33 aHaepoOHO
pasrpaxaaHe € HeoOXoIuMOo Aa ObaaT paspa-
OOTEHHU U CHOTBETHUTE MOIEIIH.

Mopgenupanero W cUMyJanuATa  Ha
npoueCcuTe B IMPOMUIIICHUTEC HWHCTAJIAllUU
OOMKHOBEHE CE€ W3MO0JI3BAa B  TIXHOTO
MPOCKTHPAHE, ONTHMH3AIMSA W YIpaBIICHUE.
HO-CHCHI/I&]’IHO, JMHAMHUYHU CHMYJIAllMOHHHA

MOJIETH Cca INIHPOKO TMpHJaraHu  Tpu
XAUMUYECKHA WHCTAJIAINH, 3aI0TO T¢ UMAT JIBE
OCHOBHH TTPEIUMCTBA:

-JICHO M OBbp30 BHEApPSBAHE Ha HOBU
METO/IM 32 ONTUMHU3UPAHE U KOHTPOJT;

- 0Oe3omacHO TecTBaHE M OIEHKa Ha
TEXHUTE OTPHUIATEIIHA W  TOJOXKHUTEITHH
epexkTu BBpPXy Ipoleca Ha pabota U
LSUIOCTHOTO (byHKIIMOHUpaHE Ha
WHCTAJIAINATA.

W nBere mpeaumcTBa BakaT 0coO€HO 3a
ONITUMHU3UPAHETO HA TPOLIECUTE M YIIpaBlie-
HUETO HAa WHCTAJallMd 3a TPOU3BOJCTBO Ha
6uoras. OT enHa cTpaHa MO TO3W HAYWH MOTaT
na ObJaT NPWIOKEHHW PAa3IMYHA HAYMHH 32
ONITUMHU3UpPAHE M KOHTPOJ Ha Mpoleca Npu
HEroBaTa TMHAMHYHA CUMYJIAIHS U CJIe]l TOBA
IpHU TAXHOTO TNPHIIOKEHHE T€ Na ObJar Io-
IIBJIHUTEITHO aIANTHPAHH U OTITUMHU3UPAHU HA
0azara Ha pesynraTure OT cuMmyianusara. Ot
Jpyra cTpaHa CUMYJIHPAHETO Ha Ipoleca BO-
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IU 10 To-Obp3a OlIEHKa Ha BIMSHHETO Ha
pa3IMYHHATE IMapaMeTpu Ha mporieca (B CpaB-
HEHUE C CKCICPUMCHTAIHUTE METOIH), U
BB3MOXHOCT 32 OBP30 CpaBHEHHE HA MOTCH-
[MUATHATE TIOJOXKHUTCIHA W OTPUIATCITHU
eeKTH OT M3MCHCHHETO Ha MapaMeTpuTe Ha
nmporeca. V3MeHeHHsATa B IMapamMeTpuUTe Ha
mporeca Ha paboTa Ha OMO-Ta30BUTE WHCTA-
JIAIUU TIOBJIMSBAT OMOJIOTUYHHTE IPOIIECH B
WHCTAJIAAATa W CHOTBETHO Ca CBBP3aHU C
pUCKOBe 3a paboTara Ha HHCTajanusITa. B
HaW-JIOMMS CIydail MOXe Ja ce CTHTHE JI0
MIPETOBAPBaHE WM MPEKbCBAHE HA MPOIICCUTE
B MHCTAJIAIMATA, KOETO € CBHP3aHO C BHCOKHU
pa3xoM 3a BH3CTAHOBSBAHE Ha HEWHATa pa-
6orta. B To3u cinydail € 0ocobeHo ymayHO cu-
MYJIUPAHETO Ha MPOIECUTE B WHCTAJIANUATA
Ha eTara Ha HEWHOTO MPOCKTHpPaHE C OIJIe]
OTNITHMH3HMPAHETO HA TTapaMETPHTE.

OT MHOXXECTBOTO HW3BECTHH MOJCI Ha
MPOIECUTE Ha aHAEpPOOHO pasrpaxkiaHe, Haii-
IIUPOKO TPHWIOKHM ¥ OOXBaman] BCHYKA
CBIIECTBEHHU IapaMeTpH Ha Ipoleca € paspa-
6orenust ot IWA Task Group monen ADMI1
(Anaerobic Digestion Model Nr.1) [1][2][3].

B Hactosiata paboTa € pasrienaHo mpu-
JIOKEHUETO Ha TO3W MOJIEI 32 CUMYJIHpaHe Ha
MPOILIECUTE B WHCTAJALMU 32 TPOHM3BOJCTBO
Ha Ouoras.

OcHoBHa yacT. MoaenbsT Ha OMorazoBara
WHCTAJIAAS € CHUHTE3WpaH B cpegaTa Ha
MathCAD, kato e uzmnoissan moaeiia AMDI1
Ha IWA Task Group. Pemenunero na aude-
PEHITMATHATE YPABHCHHSI, MOJACITUPAIIU IIPO-
1eca Ha aHaepoOHO pa3TpaKAaHe ce W3BBPII-
Ba nocpeacTsoM pynkusata Odesolve.

3a Hayajo Ha UTEpAIMHTE 32 PelIaBaHe Ha
IU(epeHInaTHUTEe YPaBHEHUS € HE00X0AUMO
na ObJaT 3aJaJIcHd HA4YallHU CTOWHOCTH Ha
MIPOLIECHUTE TIapaMeTPH, OT KOUTO 3aroyBaT
UTEpAlMATE TIPH pelIraBaHe Ha TUEPCHIIN-
anHUTe ypaBHeHHs. B Tabn. 1 ca magenu mon-
OpaHuUTE BXOJHU [TapaMETPH.

Tabumna 1
[TapameTrsp Enunumm CroiiHocT
Sin,su Kg COD/m? 0.005
Xin,su Kg COD/m3 3.264
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Xin,eh Kg COD/m? 9.943
Sin.bu Kg COD/m? 0.173
Sin,ch4 Kg COD/m? 0.051
Sin,va Kg COD/m? 0.105
Xinn2 Kg COD/m? 1.609
Xinc Kg COD/m? 1.004
Xin,pr Kg COD/m? 1.395
Xin,li Kg COD/m? 0.004
Xinaa Kg COD/m? 0.015
Sin,ic Kg COD/m? 0.720
Sinpro Kg COD/m? 0.054
Xin,pro Kg COD/m? 0.072
Sin,ac Kg COD/m? 0.210
Xin,ac Kg COD/m? 2.960
Xin,c4 Kg COD/m? 0.089
Sin h2 Kg COD/m? 4.2x107
Sin,aa Kg COD/m? 0.002
Sin,fa Kg COD/m? 0.041
Sin,t Kg COD/m? 9.882
Xin,1 Kg COD/m? 25.018
Xin,fa Kg COD/m? 0.079
Sin,IN Kg COD/m? 0.14

3a ja ce mojydaBaT aJ€KBaTHHU Pe3yJITaTH
OT CUMyJalMUTe € HeoO0XOoAMMO Mojena Ja
ObJe TeCTBaH M KaluOpHpaH, KaTo TOBa CTaBa
¢ No00p Ha KWHETUYHUTE [TapaMeTpHu.

3a IbpBOHAYAHA OLEHKAa Ha aJIeKBaT-
HOCTTa Ha MOJieJIa ca U3IO0JI3BaHH KaTo pede-
PEHTHH CTOMHOCTU pe3yATaTH, MOJIYYEHH OT
npyru aBTopu. Ha mbpBO MsAcTO ca M3MOJ3Ba-
HU pe3yaTtaTture, mnoiaydeHu ot Schalttmann
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[5] 3a pasrpaxkmaHe Ha TOBEXIU TOP C KO-
(dbepmenTalug Ha mapeBu4eH cuwiax. Ha ¢wur.
1 ca mpencTtaBeHH pe3yiaTaTHUTE OT MpPOBEIE-
HaTa CUMYJaIus, CpaBHEHUE C peepPeHTHUTE
CTOMHOCTH.

Year VI

3 T T T T
2.6

Bgy(t)
Elee)

Bgy_s(t)

@ur. 1 KosimyecTBO Ha MoJIyyeHUs1 OM-
ora3 CUMYJIMPaHo ¢ pa3padoTeHuss Moaes U
noJsyuyeHu ot Schaltmann [5]

Ha ¢ur. 2 e npencraBeHo cpaBHEHHE Ha
cpabpkanueTo Ha COz u CHa, momyuenu c
pa3paboTeHust MOJIEIN U Te3U U3I0JI3BaHU KaTo
pedepeHTHH.

100)
100

801\
CHA4(1)

co(y 60
CH4_s(t)
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L aad
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[IpoBeaena € u cumynanms, KOSTO Ja
OIIEHW AaJICKBAaTHOCTTAa Ha MoOjeJia, KaTro 3a
pedepeHTHN CTOMHOCTH CE€ M3IMOJI3BaT EKCIIe-
PUMEHTAITHA JaHHHW 3a aHAepOOHO pasrpaxk-
JaHe Ha XpaHUTENHW oTtnaabiu [4]. Pesynra-
TUTE OT CHMYJIALUATA, CPABHEHU C JAHHHUTE
3a OTJAENIEHU OT Tpolleca Ouoras ca mpecTa-
BeHu Ha Owur. 3.

40
348
o
o o On
Fo=0%0.0 % 05009°%0n0950°0000 800 Moo,
300 = o

000 200+ o
Bey(n) o o

100 o

0

K) 2 ) 60

0 Fum 60

®ur. 3 CpaBHeHHe Ha eKCIIePUMEHTAJI-
HO MOJIyYeHHU pe3yJITaTH 32 KOJHYeCTBOTO
HA MOJIy4eHHMs1 OMOra3 M CHMYJIUPAHH pe-
3yJITaTH OT pa3padoTeHust Mojel

XapakTepHO 3a pasrpaxKJaHeTo Ha XpaHH-
TEJIHHU OTHAJbLH €, Y€ Ce MOJyyBa aKyMyJu-
paHE Ha JICTIMBU MAaCTHU KUCCIIMHU, BOJCIIO
70 HamansiBaHe Ha pH u npexkbcBaHe Ha Mpo-
neca. B cpIoTo Bpeme € Bb3MOXKHO Iporieca
Ha pasrpaxkJiaHe Ja MPOAbIKU Na (QYHKIIHO-
HHUpa IpHU BUCOKO CBHABPKAHUC Ha JICTIMBU
MaCTHM KHUCCIIMHU OBJIr0 BpPEMC NpCau 1da
IMPEKHCHE. BXOI[HI/ITG JaHHHU 3a CUMYJIaousiaTa
ca nagenu B Ta0m. 2.

0 t 50

®ur. 2 CpaBHeHHe HAa CBHABPKAHHETO
Ha COz2 nu CHy, nosryuenu ¢ paspadoreHus
Mojes1 M Te3u moaydenu ot Schaltmann [5]

Kakrto ce Buxma ot ¢ur. 1 u dwur. 2, pe-
3YyNTaTUTE TOJYYEHH C pa3paboTeHHs] MOJAEI
uMat a00pa CTeleH Ha ChBHajAeHUE ¢ pede-
pEeHTHHUTE CTOMHOCTH. Pa3nukara Mexay aBe-
T€ CHMYJAlMU HaW-BEpOSATHO C€ IBIKA Ha
W3BECTHH PA3JIMKU B KHHETUYHHUTE MapamMeTpu
MEeXAy JBaTa MoJelja, T.K. 32 CUMYJaluuTe
peanu3upanu oT Schaltmann He ca Hamuie
JAHHU 32 BCUYKHU KO€(PUIIMEHTH.

Tabumnna
2
KommnonenT KommnonenT
Ssufy 2.9 Xtafy 205.31
kgCOD/m? kgCOD/m?
Saafy 0 Xea 47.76
kgCOD/m? kgCOD/m?
Sta.f, 0 Xpro.f 6.922
kgCOD/m? kgCOD/m?
Sva.fy 0 Xac, 0
kgCOD/m? kgCOD/m?
Sou,f 0 Xha.f, 0
kgCOD/m? kgCOD/m?
Sprofy 0 X1t 19.023
kgCOD/m? kgCOD/m?
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Sac.f, 5.8 Scat,ion,fs 0.025
kgCOD/m? kmol/m?

Sha.f, 0 San,ion.f, 0.216
kgCOD/m? kmol/m?

Scha.f, 0 Svaion.f, 0
kgCOD/m? kgCOD/m?

Sic.s, 0.097 Sbuion,f; 0
kmolC/m? kgCOD/m?

SN, 0.006 Spro,ion,fs 0
kmolN/m? kgCOD/m?

Sif, 2.288 Sac,ionfs 0
kgCOD/m? kgCOD/m?

X, 0 Sheo3 ion,f; 0
kgCOD/m? kmol/m?

Xonr 20531 | Sumsions 0
kgCOD/m? kmol/m?

Xors 4776 | Ssmos 0
kgCOD/m? kgCOD/m?

Xiif 6.922 S gas,chd 0
kgCOD/m? kgCOD/m?

Xoufs 0 Sas.coz,fs 0
kgCOD/m? kmol/m?

Xaaf, 0 Sh,jon,f; 0
kgCOD/m? kmolH"/m?

Kakro ce Buwxna Ha ¢ur. 3 npu excrepu-
MEHTAIHOTO u3ciensane ciexn 18-tug mo 30-s
JIeH Ha pa3rpaxJaHeTo ce HalOirodaBa craj B
IIPOM3BOJICTBOTO Ha Ouoras, AbJDKAIl Ce Ha
YBEJIMYEHOTO ChpPKAHUE Ha JICTIIMBU MACTHU
KUCEIMHU U cbhoTBeTHHUS cnan Ha pH. Tosm
mporec He ce moxaenupa ot 6azousi ADMI
Mozen. M3BectHu ca obaye MoaudHUIMpaHu
BapUaHTH Ha MOJEJia, KaTo HampuMep paspa-
o6orennss ot Nguyen [4] momen, mpu KOWTO
MOJXKE J]a C€ CUMYJIUpa U MPEeKbCBaHE Ha IPo-
neca. Bp3moxkHocTuTe 3a MoauduuMpaHe Ha
ADMI mopena He ca mpeaMeT Ha HaCTOsAIIA-
Ta padoTa.

Volume 2/2017 * Top VIl Homep 2/2017

C paspaboTeHusi MOJIeTT € HalpaBeHa CH-
MyJanus Ha ©3MEHEHUETO Ha:

- CncraBa Ha 6uorasa — CbIbp’KaHue Ha
CH4 u CO2;

- CpappKaHHETO Ha JICTIMBH MACTHH
KHACENWHU, OyTpaTd, BajepaTH, MPOMHOHOBA
KHCEJIMHA, OIICTHA KUCEJNHA, JICTIIMBU MacT-
HU KUCEIHH;

- pH B peakropa.

Pesynratur oT cumymanusTa ca mpesicra-
BeHHU Ha ¢ur. 4 0 13.

[Ipexognusa mpouec Tpae okojio 50 mHH,
ClleZl KOETO Tporeca ce ycraHoBsiBa. Chabp-
KAHWETO Ha METaH B IOJydeHHs Ouoras e
53%, KOeTo € B TUIHYHUTE TPAaHULM 32 TO3U
BUJI CyOCTpaT, KOUTO ca Harp. okoso 52% 3a
opranuyHaTta (pakuus Ha OMTOBUTE OTHAIb-
M 1 56% 3a Ma3HUHH, IJI0I0BE U 3€JICHUYIIH
[4].

VYBenM4aBaHETO Ha CHIBPKAHUETO Ha
neTnuBU MacTHH KucenuHu ot 15000 mg/L o
20000 mg/L Bonu no HamansBane Ha pH no
7.65, koero Ou TpsAOBaO Ja JOBEAE IO WHXH-
OupaHe Ha Tpoleca W HamalsBaHEe Ha OTIeE-
nsHeTo Ha Ouora3. Kakro 6e cnomenaro mo-
rope, TO31 U3BECTEH OT MPaKTHKaTa eekT He
ce cumynmupa oT ADM1 monema. HabmronaBa
ce caMo JIeK CraJ Ha TMOJy4YBaHETO Ha METaH
or 1.40 m®> CHs/m’.d no 1.38 m® CHs/m’.d,
npu pe3kus crnajg Ha pH ot 7.9 1o 7.6.

pH Ha cyOcTpara MOKe J1a CIIy)KH 3a WH-
JMKATOP 3a CTAa0MITHOCTTA Ha MpoIieca B peak-
topa. [Ipu croitHocTn Mexay 6 u 9 mporeca
MOJKe Jla ce cumTa 3a crabuieH. Bece mak cna-
nanero Ha pH, xoero ce HabironaBa, cBHIe-
TEJICTBA 32 HAPACTBAHETO HAa CHIBPKAHHETO
Ha JICTJINBUA MAaCTHU KUCEIMHU, KOETO € BHIHO
u Ha ¢uwur. 7.

Bwnpekn, ye B CHMyIMpPaHOTO KOJIWYECT-
BO Ha MOJIyueHUs Ouraz He ce HabIoJaBa
craja B pe3yaTar Ha MHXuOHpauus edhekr Ha
YBEIMYCHOTO CHIbpPKAHNE HA JICTIMBH MacCT-
HU KHCEIIMHY, TIOAPOOHMS aHaJIN3 Ha BCHYKU
napaMeTpu Ha cHcTeMara U B yacTHocT Ha pH
MoraT Jia TIOCTY)XaT 3a MPOTHO3UpaHe Ha I0-
BEJICHUETO Ha CHCTEMaTa.

[Tony4eHOTO CBHOTHOLIEHHE MEXITY KOH-
[EHTpalMsITa Ha MPONHMOHOBA KHCEIMHA W

93

YCTOMYMBO PA3BUTUE * YCTOMYMBOE PASBUTUE * SUSTAINABLE DEVELOPMENT



lfoauHa VIl bBpoi 2/2017 * Year VIl

OLIETHA KHCENMHMHA € 1:3, KOeTo € MaiKo Haj
[IPENOpPbBAHOTO CHOTHOILIEHUE 1:2 3a cTabu-
JeH Tpolec Ha aHaepoOHO pasrpaxkIaHe.
[lpuunHata 3a TOBa € OTHOBO IMOBHIIEHOTO
CbAbpKaHUEC Ha JICTIIMBU MAaCTHH KHCCJIIWNHU,
JIaBaIlo TEHJCHIUS 32 HECTAOMIHOCT Ha Ipo-
eca.

2.
2682

2.6 1
Vaas(t)

2.5[7 7
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®ur. 8§ CuMmyaupaHo cbhAbp:KaHHE
OyTupaTH M BajiepaTu B cydcTpara
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®ur. 9 CuMyJupaHo cbhAbp:KaHHE
NPONUHOHOBA KHCEJIHHA B cydcTpara

200
200
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3
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200

T

T T

1 1

0
0

100 150
t

200
200

@®ur. 5 CuMyJMpaHo KoJIHM4YeCTBO Ha
ChABPKAHMETO HAa MeTaH B MOJYyYeHHA
Omora3s

1. T T T

1272

1.27 A

VCOo2(1) 1.26F b

! ! !
50 100 150 200

0 t 200

®ur. 6 CumMyJMpaHo KoOJMYeCTBO Ha
chabp:xkanero Ha CO2 B mouyyeHusi om-
oras

®ur. 10 CumyaupaHo cbIbp:KaHHe HA

OIe€THA KUCCJIMHA B cyﬁchaTa

3) T T T
2.555

2.5 7

o 50 100 150 200
0 t 200

@®ur. 11 CumyaupaHo o0mo ChAbpIKa-
HHE Ha JIeTJIMBH MAaCTHH KHCEJIMHU B cy0c-
Tpara

1
135.288
120
VFA(t)

100]

1 1 1
0 20 40 60 80
0 t 80

®ur. 7 CuMyJMpaHO ChABbpP:KAHHE HA
JIETJIMBY MAaCTHU KHCeJIUHHU B cy0cTpaTa

®@ur. 12 CumyaupaHo
pH B peakTopa

HU3MCHCHHUE Ha
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10

310,
45:10°
TAN® 4107
3510°

3150,

- 103 1 L L
>y 50 100 130 200

@®ur. 13 Cumyaupaso odmo ChAbpKa-
HHe Ha a30T B cy0cTpara

HN3Boam. IIpoBenenure cumynanuu gaBat
BB3MOXHOCT 32 HaJIeXkKJHO MPOTHO3UpaHE Ha
paboraTa Ha OmorasoBara MHCTaJalUs B pe-
aIHU ycloBUsA. Bbrpeku, ye HAKOM crienu-
¢buyHM npoOreMU TpU  EKCIIoaTalusATa,
CBBbP3aHU HaIp. C MHXUOUPAHETO B pe3yiTar
Ha NOHMWKEeHOoTo pH Ha cpenata He ce Moje-
JUpaT JTUPEKTHO, T.€ MOJeNla HE CHUMYJIHpa
HaMaJIsIBAaHETO Ha OTIENsIHUS Ouoras, Bce mak
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3a TE3W IMpPOoUECHu Morar ga 6’I)I[aT IMPOTrHO31-
paHu Ha 0aza Ha IMOBUILIEHOTO CbAbpPKAHUC
Ha JICTJIMBU MAaCTHU KUCCIIMHU, YUCTO CHAbP-
KaHHUEC MOACiia CUMYJIMpa aICKBATHO.

Conclusions. The simulations performed en-
able reliable prognosis of the operation of the
biogas plant in real conditions. Although
some specific operating problems associated
with, for example, Txe inhibition as a result of
the reduced pH of the substrate are not direct-
ly modeled, i.e. the model does not simulate
the reduction of the biogas released, however,
these processes can be predicted based on the
increased content of volatile fatty acids, the
contents of which the model simulates ade-
quately.
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BJIU3AHE B CUJIA U TEKYIIU ITPOBJEMU HA BAJIACTHA KOHBEHIIUS HA
MMO
PRESENT PROBLEMS OF IMO BWM CONVENTION TO ENTER INTO FORCE
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Abstract: The BWM Convention was adopted in 2004 by the International Maritime Organization
(IMO), the United Nations specialized agency with responsibility for developing global standards
for ship safety and security and for the protection of the marine environment and the atmosphere
from any harmful impacts of shipping. The convention stipulates that it will enter into force 12
months after ratification by a minimum of 30 States, representing 35% of world merchant shipping
tonnage. BWM Convention’s entry into force will mark a landmark step towards halting the spread
of invasive aquatic species, which can disrupt local ecosystems, affect biodiversity and lead to
substantial economic loss. Under the Convention’s terms, ships will be required to manage their
ballast water to remove, render harmless, or avoid the uptake or discharge of aquatic organisms
and pathogens within ballast water and sediments

Keywords: BWM Convention, Ballast water, shipping, invasive species, convention’s terms

1. BbBenenue:

Yupasjienue Ha 0ajacTHUTE BOIH

MexayHapo HaTa KOHBEHIIHS 32 KOH-
TPOJI W yIpaBjeHUE Ha KOpaOHUTE OamacTHU
Boma u cemumentn (BWM Convention /
BWMC / KonBenmusita) BIM3a B cujia Ha 8§
centemBpu 2017 r., ¢ kKoeTo ce oTOensA3Ba
3a0eNe)KUTENIHA CTHhIIKA KbM OTpPaHUYAaBaHE
pasnpoOCTpaHEHNETO Ha MHBA3MBHHUTE BHUJIOBE,
KOUTO 3aCTpallaBaT JOKATHUTE EKOCHCTEMH
Ha TUTaHeTaTa, OMOJIOTHYHOTO Pa3zHOOOpa3me
Y BOJIT JI0 3HAYMTEITHH MKOHOMHYECKH 3ary-
6u. Crnopen ycnmoBusita Ha KoHBeHIusTa OT
KOpaOuTe IIIe ce M3MCKBA J]a yIPaBIsBAT CBO-
uTe 0ajacTHU BOJH, 33 J]a OTCTPaHsIBAT, 00e3-
BPEXKJAT WIHM Jla M30ErHaT MPHEMaHETO WA
W3XBBPJISTHETO HA BOJHU OPTraHU3MHU M TATO-
TeHH B 0aJacTHUTE BOJU U YTalKHUTE.

2. OCHOBEH TeKCT:

IIpobJsieMmbT 0a1aCTHU BOAU

banactHute Bonu obuuaiiHO ce mpue-
MaT OT KOpaOuTe 3a CTAOMIIHOCT U CTPYKTYp-
Ha 1sutocT. Te MOoXe Ja ChAbpKAT XHJISAN

MUKPOOPraHW3MH, BOJOPACIH U KUBOTHH,
KOUTO CJIe/Jl TOBAa CE€ NPEHACST B CBETOBHHUTE
OKEaH! M Ce OCBOOOKABaT B €KOCHCTEMH, 32
KouTo Te ca uyxau. HeoOpaboTenure Ganac-
THH BOJIY, OCBOOOJICHH OT Kopaba, Ouxa mor-
T J1a BbBEIAT HOBU WHBAa3WBHU BUJIOBE M3-
MECTBAIlld MECTHHUTE BHJIOBE W HapylIaBaIld
€KOJIOTHYHOTO paBHOBecHe. Pa3pacrBamiara
ce ThpProBus ¢ KopaOu u 00eMbT Ha Tpaduka
1pe3 MOCIIEAHNUTE HIKOJKO JIECETUIICTUS yBe-
JMYM BEPOSTHOCTTA 3a OCBOOOXKIaBaHE Ha
WHBA3WBHUTE BHJOBE. Bede ca peanusupanu
CTOTHIIM HANIECTBUS, TIOHSKOTA C OIYCTOIIH-
TEJIHU TIOCIIETUIIN 32 MECTHUTE €KOCUCTEMHU.

KonBennusra 3a ynpasieHne Ha OanacTHHUTE
BOJM II[€ M3MCKBA OT BCHYKU KOpalOu peaiu-
3Wpamy ce B MEXIyHapoIHATa ThPTOBHA Ja
VIIpaBJISIBAT CBOUTE OAlacTHH BOOM M CEIU-
MEHTH JI0 OTIPEJICICHN CTaHIAPTH B CHOTBET-
CTBUE CbC crneuuduunus 3a kopadbure [lman
3a ympaBjeHue Ha OanacTHUTE Boau. Bceuukum
KOpabu ChIIO IIe TpsOBa Aa BoAAT Permctup
3a omepanuu OajacTHUTE BOIWM W MexayHa-
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POITHO CBHIETEJIICTBO 3a YIpaBieHHWE Ha Oa-
nactHute Boau. CTaHmapThT 3a e()EeKTUBHO
yrpaBiieHue Ha OallacTHUTE BOAM Ie Objae
BBBEJICH MOCTENCHHO B MPOIBIDKCHNE Ha OTI-
peneneH nepuoj ot Bpeme. [loBedero kopadbu
e TpsOBa Ja MHCTamupaT 0opIoBa CHUCTEMA
3a 00paboTka Ha OaJacTHUTE BOJIU U Ja Tpe-
MaxBaT HeXelnaHuTe opranm3mu. [loeue ot
60 THUMOBO OJOOpEHM CUCTEMHM BEye ca Ha-
JTUYIHH.
MMO ce 3anumaBa ¢ mpoOiemMa ¢ WHBAa3UB-
HUTE BUJIOBE B OaTacTHUTE BOJAM HA KOpaOHTE
oT 80-Te TOAMHM Ha MHUHAIHMS BEK, KOTaToO
JTbpKaBUTE-UJICHKH, c€ COMBCKBAT ¢ MpoOIIe-
Ma U TOH € MpenocTaBeH Ha BHUMAHHUETO Ha
Komutera 3a 3ammra Ha MOpckara cpena Ha
MexayHapoaHaTa  MOpCKa — OpraHHM3anus
(IMO / MMO). Hacoxkure 3a pa3periaBaHe Ha
npoOiema ca mpuetd npe3 1991 r., a ciuen
toBa MMO 3anouBa paborta 1o pa3paboTBa-
Hero Ha KoHBeHmusTa 3a ynpaBieHue Ha Oa-
JIACTHUTE BOH, mpueta mpe3 2004 r.
MMO pabGotu mamadHo 3a pa3pabOTBaHETO
Ha HACOKH 32 XapMOHUYHOTO TpWiIaraHe Ha
KOHBEHIIMATA W 3a CIIPaBsSHE CHC 3arpuxe-
HOCTTA Ha Pa3INYHH 3aMHTEPECOBAHU CTPaHH,
KaTo HampuMep OTHOCHO HaJMYMETO Ha CHUC-
TEMH 3a yIpaBlIeHHE Ha OajacTHUTE BOJAU H
TAXHOTO OJIOOpEHUE U U3ITUTBAHE.
CucremuTe 3a yrpaBjieHrue Ha OaTaCTHH BOJIU
TpsiOBa 1a ObIAT 0JJ0OPEHU OT HAIIMOHAHUTE
OpraHu B CbOTBETCTBHE C MPOIEIypH, pa3pa-
6otenn or MMO. Te Tpsi6Ba na ObBAAT TECT-
BaHU B ChOPHKEHUS HA CylIaTa M Ha Oopna Ha
KopabuTe, 3a Ja ce JOKaxe, 4e OTroBapsAT Ha
CTaHJapTa 3a Ka4ecTBO, MOCOYECH B CHOpa3y-
MeHHeTo. Te Morar Hampumep Ja BKIIOYBAT
CHCTEMH, KOUTO M3IOJ3BAT (PUITPU U YATpa-
BHOJICTOBA CBETJIMHA WM €JIEKTPO XJIOpHpa-
HE.
Cucremute 3a ynpapjieHHME Ha OanacTHUTE
BOJM, KOWTO HW3MOJ3BAT AKTHBHH BEIIECTBA,
TpsiOBa Ja TMpEeMHHAT CTpora MIpoleaypa 3a
ono0penne u aa Opaat npoBepeHu o MMO.
ChpImecTByBa JBYCTETICHEH MpOIEC, 3a Ja ce
rapaHTHpa, 4e CHCTeMaTa 3a yIpaBJICHHUE Ha
OajacTHUTE BOJM HE Ch3/IaBa HEPA3yMEH PUCK
3a 0e30macHOCTTa Ha KopabuTe, YOBEUIKOTO
3[IpaBe U MOpCKaTa cpefa.

IIporpama GloBallast

Ot 2000 r. I'moGamuusar ¢doug 3a
okosHata cpena (I'ED) u [Iporpamara 3a pas-
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Bute Ha OOH (ITPOOH) Bonmenu ot xemna-
HHUCTO Ja OCUTYPSAT C'B,[[GI;'ICTBI/IG roarnomMmarar
ype3 I[lpoexTsT 3a mapTHROpcTBO Ha MMO
GloBallast pa3BuBamure ce cTpaHu Ja Hama-
JIAT pyUCKa OT BOJHU 0MO HMHBa3UHU qpe3 U3r-
paKJaHe Ha HEOOXOIUMHS KaramuTeT 3a
npuiarane Ha KonseHnwmsra. [loseue ot 70
CTpaHHM ca ce€ BB3IMOI3BAIH MPSIKO OT MPOEKTA,
KOHTO IMoJTydaBa peauiia MeX/IyHapOJIHU Har-
pazu Ipu CBOSATA pean3aiusl.

GloBallast opranusupa u npoBexjaa ceMuHa-
pu 3a mpobiema ¢ B3eMaHe Ha IpoOu U aHa-
nu3 Ha OanacTHUTE BOIM, 32 Ja MOJTOTBH
IBPKaBUTE 3a BIM3aHETO B CHJIA HA CIOTO[-
Oara. IlpenocraBeHu ca CBOOOJHM HHCTPY-
MEHTH 32 OHJIAH OOydYeHHe, BKIFOUUTEITHO
KypC 3a €JIEKTPOHHO OOy4YEeHHE IO ONepaTHB-
HUTE aclleKTU Ha YIpaBJIEHHETO Ha Oasact-
HUTE BOJIH.

[Iporpamara GloBallast ce anraxxupa u ¢ yac-
THUA cekTop upe3 Global Alliance (GIA) u
GIA Fund, cp3nanen B mapTHBOPCTBO C TOJIe-
MHUTE MOPCKU KOMIIaHHH.

10 BILLION TONNES
OF BALLAST WATER
TRANSPORTED PER YEAR
$ WHICH WOULD FILL

OLYMPIC SIZED POOLS

BALLAST
WATER IN
NUMBERS

BILLION PEOPLE %’%% ﬁ?
LIVE WITHIN OF THE COAST RapE carR®
Ot mnporpamara GloBallast npusnaBar, ue
CIIPaBsSHETO C IJI00aJHaTa €KOJOrM4YHa 3arl-
Jaxa OT MOPCKUTE MHBAa3MBHU BHUJOBE € OCO-
OeHO INpenu3BHKAaTEIHA MOpaau Peula B3a-
HUMOCBBP3aHH IPUYNHHU:
. TpaHCrpaHMYHOTO €CTECTBO Ha KOpa-
0OIUIaBaHETO 03HA4aBa, Y€ BCSIKA PErysnarop-
Ha pPaMKa, 3a Ja IOCTUTHE LIEJIUTE CHU, € HeoO-
XOAMMO 14 OCBILECTBH U3IIBIHEHUETO CU
Ha MEXIyHapoJHO paBHuile. ToBa Moxe naa
Obe IPOABIKUTENEH IIPOLIEC 3a AbPIKABUTE-
YWIEHKd M JAPYrM 3aUHTEPECOBaHM CTPaHH,
BCsAKa OT KOUTO TpsiOBa Jia Bie3e B CHOpasy-
MeHuero. I[IpobinembT 3a ymnpaBieHHETO Ha
OajacTHUTE BOJAUTE C€ € NPEBbpPHAI B €AUH
Be4e IPOABIDKUTENIEH MPOOJIEMEH IpoLeC ¢
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[OYTH YHUBEpcallHa JIMIca Ha pa30upane,
W3BBH HUIIATa Ha Hay4yHata oOmiHoct. Ho
TOBA € CJIO’KEH BBIIPOC KAKTO B HAYYHO, TaKa
U COITMATHO-UKOHOMHYECKO OTHOIIICHUE.

. Hopu u cnen npuemanero Ha KoHBen-
UsTa UMa Majko Ha Opod THProBCKH, Ha-
IBJIHO M3MUTAaHW W OJOOPEHU pEeIIeHHs 3a
TpeTHpaHe Ha OalaCTHUTE BOJAM, KOUTO MOTAT
na ObJaT MHCTAIIMPAHW Ha THPTrOBCKH ILIaBa-
TEJHH CHJIOBE, 32 Jia MPeAJIoKaT aJTepHAaTUBA
Ha YIpaBJICHUETO Ha OalacTHUTE BOAU. SIcHO
€, Ue € HY)KEH MEXaHH3bM 3a YCKOpsIBaHE Ha
M3CIEBAHUATa M KOMEPCHATHOTO Pa3BUTHE
Ha TakuBa cucteMu. OCBEH TOBa € OYEBHUJIHO,
ye TpsiOBa Ja MMa SCEH METOJl 3a rapaHTUpa-
He, Ye BCsKa 0J100peHa cucrema € B ChCTOS-
HUE J1a U3IIBJIHABA (PYHKIHATA CH B CHOTBETC-
TBHE C HOPMATUBHUTE WM3WUCKBAHUS HA KOH-
BEHITHUATA.

. [Tpuero e, ye korato KoHBeHIusTa B
KpaifHa CMeTKa M3ITBJIHU YCIIOBUSATA, HEOO0XO-
IUMH 32 paTuUIpaHe U MOCIEIBAIIO BIH-
3aHEe B CWJIa, MHOTO OT CTpaHUTE HsAMa Ja
MPUTEKABAT JOCTATHYHO WHCTHTYLMOHAIHH U
MPaBHA PaMKH, 32 Jla MOTaT Ja HM3ITBIHSIBAT
JI0OTOBOpA HAa HalMOHAIHO paBHuIle. OT enHa
CTpaHa, pa3BUBAIUTE CE CTPaHH MMAaT Orpa-
HUYCHUS TPOM3THYAINM OT MHOTOOpOHHHTE
oOLIeCTBEHH MOTPEOHOCTH, KOHKYypUpaIlll Ce
3a OrpaHWYeHH (UHAHCOBH PECYpCH, U OT
Jpyra CTpaHa ca TPEBOTHTE Ha pa3BUTUTE
CTpaHU OKOJIO HUBOTO Ha HeoOXxoaumara TexX-
HUYECKa TOJIrOTOBKA.

IIpumepn 32 HHBA3MBHU BU/I0BE
CeBepHOamMepuKaHCcKaTa Menys3a
(Mnemiopsis leidyi) e nponbTyBana ¢ Oanac-
HUTE BOJHU PAa3CTOSIHUETO MEXIYy H3TOYHOTO
kpaitopexxue Ha CeBepHa u HOxHa Amepuka
n 1o Yepno, Asoscko u Kacnmiicko mope,
MPOMEHSMKH TaM XpaHUTCITHUTE BEPUTU U
exocucremure. ToBa IonpHUHACA 3a KOJIAIC Ha
pubos0Ba B ropenocouyeHuTe OaceilHu B Kpas
Ha 90-Te TOJIMHU Ha MUHAJIUS BEKU U HAYAJIO-
TO Ha HACTOAUIUS C TOJEMH COLMAIIHO-
MKOHOMHUYECKHU TOCIICTUITH.

Dreissena polymorpha e npumep 3a BUJ Me-
KOTeJNO TpaHcrmopTupaHo oT YepHo mope 10
3anmagHa u CeepHa EBpomna, BKIIOUHTEITHO
WNpnanmus m bantuiicko mope u M3rounoro
kpaitopexxne Ha CeBepHa Amepuka. [IbTy-
Baliku B JIapBeHa (opMa B OalaCTHUTE BOJIH,
npu  0ocBOOOXKJaBaHeTo cu C  jebarnac-
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THPAHETO UMa Obp3 BH3NPOU3BOAUTEIICH pac-
Tex 6e3 ectecTBeHU BparoBe B CeBepHa Ame-
puka. To3u BUJ MEKOTENIO Pa3MHOXKaBalKH ce
paspyiaBa TBBPANUTE MOBBPXHOCTH KbM KOH-
To ce mpukpens. OTcTpaHsSBAaiKd MECTHUTE
BUJIOBE, TO3U BUJ MUJA IPOMEHS MECTOOOU-
TaHUETO, €KOCHUCTeMaTa M XpaHWUTEIHATa Be-
pura W TPUYMHSBA CEPHO3HH IIETH BBPXY
uH(ppacTpyKTypara U IUIaBaTEHUTE ChAOBE.
N3pa3zxonBaHu ca OrpOMHHU CpEICTBa 3a OT-
NyIIBaHE Ha BUJOU3MEHHUTE TPHOOIPOBOIU,
LIUTI0O30BETE M HANOUTEIHUTE KaHalld B rope-
ITIOCOYECHUTE PAaiOHMU.
CeBepHoaTaHTHUECKaTa  MOpPCKAa  3Be3la
(Asterias amurensis) € Ipyr mpuUMep 3a WHBA-
3UBEH BUJ] TPAHCIOPTUpPaH C OajJacTHUTE BO-
mu ot CeBepHusi TuX okeaH 10 HOxxna ABCT-
panud. IlomynanusTa Ha BUJIa ce pa3pacTBa
HEKOHTPOJHMPYEMO TOJT00HO Ha ,,ayma‘ Obp30
B HOBUTE MecTooOuTaHus1. MopckaTa 3Be3/ia €
NPUYMHWIA 3HAYUTETHH WKOHOMHYECKH 3a-
ryoH, Thi KaToO c€ XpaHU C YepyHmuecTu MEKO-
TEJH, BKJIIOYUTEITHO THPTrOBCKH IEHHH CTPH-
T ¥ MHTH.

Hacrosimy eTan Ha KOHBeHIMATA

MexyHapoaHaTa KOHBEHIUS 32 KOH-
TPOJI W yIpaBjeHUE Ha KOpaOHUTE OamacTHU
Bou u yraiikute (KonBeHuusra 3a ynpasie-
HUE Ha OajacTHUTE BOJM) BJIM3a B CHJIA HA §
cenremBpu 2017 r. ToBa e mo3unusATa Ha
MMO, noTBbpKAaBalKH, Y€ ca H3IMBIHCHU
MOCTaBEHU-TE TIPU pPATHPHUKANHATA YCIOBHUS
3a BJIM3AHETO B CHJIA.
ToBa o3HauaBa, ye kM 8§ centemBpu 2017 r.
BCHYKH KOopabu (T.e. KOpaOM OT BCSKaKbB
TUI, paboTelu BBB BOJHA Cpela, BKIIOYH-
TEIHO TOJBOJHHUIM, IUIaBalllM OyKCHUpYeMU
ChbJIOBE, IUIaBalllM IUIaTGOpPMHM, TUIABALIU
CKJIaJIOBU €IMHULM W IUIaBalllM €JIWHULU 3a
MIPOM3BOJICTBO, ChXpPaHEHHE U pa3TOBapBaHE
ca 3abJDKEHHU Ja:
* mat omo6pen Ilnan 3a ynpaBnenue Ha Oa-
JIACTHUTE BOJM Ha 60paa;
* [lomnepkar akryaneH Peructep Ha Ganact-
HU OTEpaIiH;
* 5a ympaBisBaT OaJlaCTHUTE CH BOJIU MpPH
BCAKO IIJIaBaHE, KaTO W3BbpIIBAT OOMEH Ha
OanacTHHU BOJU (WJIM Ype3 YIPaBICHUETO UM C
0/100peHa cucTema 3a TpeTupaHe Ha 0ajacTHU
BOJIN);
* CHUIO Taka Jla Cc€ M3BBPIIU I'bPBOHAYAIIHO
IIpOy4YBaHe U J1a ObJie aTECTUPAHO ChC CEPTHU-
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¢buKaT 32 MEKIYHAPOTHO yIpaBleHHE Ha Oa-
JAaCTHUTE ypenou (3a kopabu ¢ OpyTeH TOHaX
Hag 400 ToHa, 3a KOUTO ce Ipujara KOHBEH-
[UATa, KaTO M3KIIOYCHHE Ca TI0ABOJHHIIUTE,
TUTaBanIuTe OyKCHpYEeMH ChIOBE, TUIABAIINTE
1aThopMu, TUTABANINTE CKIIAZIOBU CIMHHIINA
U IUIaBalIUTE CIMHUIM 32 IPOU3BOJICTBO,
chbXpaHeHWe © pasroBapBane). Kopabwure,
KOUTO Ca PErHCTPUPAHH B aJMHHUCTPAIIUUTE
Ha (1ara, KOUTO BCE OIIE HE ca CTpaHa Mo
KonBennusra, mie TpsOBa ga JOKaXKaT CHOT-
BETCTBHE M MOTaT Ja IpH JKEIaHue Ja ce
MOJUIOKAT HA MPOYYBAHUS U JIa UM OBJIC H3-
JaJieH TOKYMEHT 32 ChOTBETCTBHE.

Ha mo-xbceH eTam € HeoOX0IMMO ChINO TakKa
na:

* J1a yNpaBJIIBAT CBOUTE OAIACTHHU BOJIH TIPU
BCSIKO IJIaBaHE, KaTo ru oOpaboTBar ¢ mo-
MOIITa Ha CHCTEMa 3a TpeTHpaHe Ha Oaact-
HUTE BOJIH.

Cxemara 3a CbOTBETCTBHE, 32 KOraTo KopaOu-
Te Ie TpsAOBa Ja MHCTAIMPAT W HM3MOJI3BAT
crcTeMa 3a TPETHPaHe, € KaKTO CIIe/IBa:

HoBu xopadm — 1ipu TAX cieaBa ClIa3BaHe Ha
M3HCKBAHUATA OIE HA eTara Ha IpueMaHe Ha
Kopaba OT 3aB0Jia IPOU3BOIUTEN CJIE]] BIU3a-
HeTo Ha KoHBeHIMsATA B cUJla.

3a cbhulecTByBamm kopadu — Cra3Bane Ha
W3HCKBAHUATA TIPU THPBOTO TPOYYBaHE 3a
oOHOBsiIBaHEe Ha MeEXTyHApOIHOTO CBHJICTEI-
CTBO 3a MPEJOTBpATSABAaHE HA 3aMBbpPCABAHETO
c He(T (cepruduxar IOPP/ IOPP) npu unu
CIle/l BIU3aHETO MY B CHJIA.

Cucremara 3a TpeTupaHe C€ U3HCKBA Ja ObJe
MOHTHpaHa Ha IUIABATEIIHU CHIIOBE, KOUTO
W3BBPIIBAT TMPOYYBAHE 3a MOJHOBSBAHE Ha
IOPP na unu cnen 8 cenremBpu 2017 r. HoBo
PETHOHATHOTO MPOYYBAHE 32 CHOTBETCTBHUE C
IOPP ce oTHacst 1o mpoydBaHETO 32 OOHOBSI-
BaHE, CBIPOBOJCHO C cepTH(HKANUATa MO
IOPP  cprmacho  npunoxenue [ kbM
MARPOL.

TpsiOBa na ce 0ObpHE BHUMAaHUE, Y€ KOHBEH-
usaTa OOMKHOBEHO HE Ce IIpuJIara 3a:

* KOpaOu, KOUTO HEe HOCAT OajacTHa BOJIA;

* KOpabW B €KCIUIOATalys IO BBHTPEHIHUTE
BOJIHU IIBTHUIIIA KOPaOH;

* KOpabu, KOUTO OTEPUPAT CaMO BBHB BOJIUTE
M0J1 FOPUCAUKINATA HA €IHA OT CTPAHUTE U B
OTKpPHUTO MODPE;

* BOGHHU KOpaOu, MOMOIIHU BOECHHU KOpadu
WIH JIpYTH KOpaOW, MPHUTEKABAHU WM €KCII-
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JoaTUpaHU OT JaJieHa Abp)kaBa (Ibp>KaBUTE
OT Jpyra CTpaHa ce HachbpuaBar Ja MpeAnpu-
eMaT MEpKH, 3a Jla rapaHTupatr, 4ye Kopadbure
UM JeicTBaT MO0 HA4yuH, CHOTBETCTBAILl Ha
KOHBEHLIUATA), UIIU
* 332 IOCTOSIHHU 0aJlaCTHU BOJY B 3aleyaTaHU
pe3epBoapy Ha Kopabu, KOUTO HE IMOJIeXKAaT
Ha nebanacTupaHe.
OcBeH TOBa, IPH OTPECIICHN 0OCTOSTEIICTBA,
aJMUHHCTpAllMUTEe Ha Quiara Morar jJa u3ja-
BaT H3KIIIOUEHUS OT M3HCKBAaHUATA Ha KOH-
BEHIIUATA 32:
* KOpabu, W3BBPILBAILM CIy4allHU WIH €]-
HOKpPaTHH MbTYBaHMUSI MEXJIY OIpeaeseHU
MIPUCTAHHUIIA UK MECTA, WIH
* KOpabu, KOUTO pabOTAT H3KIIOYUTEIIHO
MEXy OINpeesIeH! NPUCTAaHUIIA UIH MECTa.

IMpuiaoxenne Ha KonBeHuusita 3a
o IOpHUTE KOMIIAHUHU

[IpaBu ce oduumanHO HpexynpekKIe-
HUE 3a O(IIOPHUTE KOMIIAHUU - Ja CE MPOYy-
yaT M3MCKBaHuATa U ob6xBata Ha KoHBeHUus-
Ta 3a ymnpaBlieHHE Ha OajacTHUTE BOAM KbM
HETIOJIBIDKHUTE WHCTATAUU W TIOJBIKHHUTE
€IMHULIHA, KOETO C MPUIOKUMOCT 3a BCUUKHU
KOpaboCcOOCTBEHUIU U OTIEpaTOpH, MOMagaiiu
B obOxBarta u. 3a unenra MMO e wuspana
BWM.2 / Circ.46 ¢ agpecatr Ha mpHIIOKEHHE-
TO Ha KOHBEHIMATa KBbM MOJBWKHUTE OQ-
LIOPHHU €IMHULM 110 BpeMe Ha TpaH3UTa U Ha
MSACTOTO Ha ekcmoaranus, 1 BWM.2 /
Circ.52, 3a Kb HE c€ OTHACsi IPUIIATaHETO
Ha KOHBEHIUATA NP CeUUPUUHUTE 00CTOS-
TEJICTBA, ONUCaHU B WwieH 3.2, OykBu b) 1o d).

Tpan3urteH nepuoj

[Ipunaranero Ha KOHBEHLUATA, OYep-
tano B Pesomonua A.1088 (28) ma MMO,
II03BOJIABA M3IIOJI3BAHETO Ha perymanus D-1
(ctanmapt 3a oOMeH Ha OajacTHH BOIH) TIO
BpeMe Ha MPEXOHUS MEePHOJ 0 MPUKIIIOYBA-
HETO Ha MBPBOTO IpOy4YBaHE 32 OOHOBSIBAHE
Ha IOPP cnexn 8 cenremBpu 2017 1. To3u rpa-
THCEH NEepUOoJ JaBa Bb3MOXKHOCT Ha COOCTBe-
HULUTE /a2 THPCAT CbOTBETCTBUE C U3UCKBA-
HUSITA Ha NpaBwio D-2 Wiy €KBUBAJEHTHO.
[To Bpeme Ha mpexoaHus Nepuo cepTuduKaT
WIM JIeKjapanus 3a CbOTBETCTBUE MOXKE Ja
ObJe u3aaaeH Ha OQUIOPHU €IUHMIIM, TpUTe-
xaBaiu ofo0peH ian 3a BWM, cbhotBerct-
Ball Ha npaswio D-1, n ciex xato € u3Bbp-
IIeHa MMPOBEpKa, 3a Ja ce NOTBbPAU ChOTBET-
CTBUE C KOHBEHIIMSTA.
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[InaBamu mnnatdopMmu, IUIaBalU CKJIaJ0BU
SIMHUIM U TUTABAIlld CHOPHKEHUS 3a MPOU3-
BOJICTBO, CbXpaHEHHE U pa3ToBapBaHe (T.e.
MaBamy OQIIOPHU HHCTANAMU Ha (PUKCH-
paHu MecTa) OOMKHOBEHO HE C€ W3HCKBAa OT
KonBeHuusTa 1a ce nojsiarat Ha Npoy4YBaHUs
WM J1a ©UMaT MEXIYHapOHO CBUJIETENICTBO 3a
KOHBEHLIMS, OCBEH aKO T€ HE ca TPaH3UTHpa-
HU WIA TPEMECTCHH Ha JAPYro MsCTO, TpHU
KOETO CTaBaT NMPWJIOKUMHU W3UCKBAaHUATA Ha
Konsenmusira.
Cob6ctBenunure TpsiOBa Ja rapaHTUpar, ue
OTroBapsT Ha M3UCKBAHUITA HA a[MUHHCTPA-
LUATa MOJ] Peryjaalui U KOHTPOJ T€ paboTsIT.
AKO aIMHUHHUCTpanusTa HE W3UCKBA TaKHUBa
SIMHUIM TIOJ TAXHA FOPUCIWKIHUS Ja HMaT
MexayHapoaeH ceptudukar 3a BWM, to
coOcTBeHUIIUTE / oOmeparopuTe TpsAOBa aa
[OJIyyaT CIOpa3yMEHHME 3a M3KIIOYBaHE OT
koHBeHUUATa. Cren ToBa aJIMUHHUCTpaLUATA
Ha (prara (ako e MpUIIOKKUMO) ciIesBa J1a Oble
yBeZIOMEHa 3a ToBa peuieHue (Bux BWM.2 /
Circ.52).
BbB Bceku ciydail aaMuHUCTpamusaTa TpsoBa
Ja YCTaHOBM MEpPKH, KOWUTO Jia TapaHTHpar
CHa3BaHeTo Ha pasnopenoure Ha KonBeHus-
Ta (mpaBuio E-1.2).
[Ton "AnmuHuctpanusa" ce o3HayaBatr MpaBU-
TEJICTBOTO Ha JAbp)KaBara, MOJ YUSATO BjacT
pabotu kopadbT. [lo oTHOmIEHHE Ha Kopao,
KOWTO MMa MpaBo Ja IUiaBa moj ¢uara Ha
KOSITO M Jla € Jbp)KaBa, aIMUHHCTpALUATA €
MIPaBUTEJICTBOTO Ha Ta3u abpxana. [lo oTHO-
II€HHE Ha IJIaBallMTe IUIaTQOpPMHU, KOUTO Ce
3aHMMaBaT ¢ MPOYYBaHE U EKCIUIOATHpAHE Ha
pecypcuTe Ha MOPCKOTO JIbHO M IOJINOYBE-
HUS CJIOM B CBCEACTBO C Opera, HajJ KOWTO
KpaliOpexxHaTa JbpikaBa yIpaKHsBa CyBe-
pPEHHM IpaBa 3a LEJUTE HAa IPOYYBAHETO U
eKCIUToaTanusITa Ha HEWHUTE TPUPOIHH pPe-
CypCH, BKJIIOYMTEIHO IUIABalll CKJIAJJOBU
€IMHULIM U TJIaBaTEJHUTE CHAOBE 3a ChXpa-
HEHUE U Pa3TOBApBaHE HA MPOIYKLUATA, al-
MUHHUCTpAIMATA € TPABUTEICTBOTO HA CHOT-
BETHaTa KpailOpekHa JbprKaBa.
Memopanaym 3a pa3ouparecTBo
Cnen 8 centemBpu 2017 1. me Obae
u3uckyeM MexyHapoaeH cepTtudukar 3a
BWM. VnocroBepenuero Moxe aa Oble u3-
nageHo cien ogooper BWM mnan, onwmcsag
Kak 1me ObJaT M3ITBJIHEHHM W3WCKBAaHUATA HA
KonBeHuusra, u cieq U3BbPUICHO IPOYUYBaHE.
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3anucuTe OT perucTpure Ha OalacTHHUTE IUIa-
BaTEIIHU CHJIOBE TPSAOBa J1a Ce MOIbPKAT Ha
00op/a 3a MUHUMYM JIBE€ TOJIUHU.
CoOcTBenniure Omxa MOIJIM 1A W3-
IIBJIHAT W3UCKBaHUsATA HA KoHBeHIMATA, HAI-
pUMep upe3 MHCTATMpaHe Ha TOCTOSIHHA CHC-
TeMa 3a TpeTHpaHe, HHCTAIMPAaHe Ha BPEMEH-
Ha CHCTeMa 3a TPETHpaHE WJIM 3ayCTBaHE Ha
HeoOpaboTeHu OajlaCTHU BOAM U yTallKM Ha
npyru kopabu unu nuienose. BWM. 2 / Circ.
46 mpenocTtaBs BB3MOXHOCT 3a H3IOJI3BaHE
Ha Memoo 3a 6bmpeutna YupKyiayus.
HeoOxoamMo € 1a ce B3eMe CTaHOBHIIETO Ha
aIMUHUCTpAIMiTa Ha KpaOpekHaTa TbpiKa-
Ba Janu o(QmiopHa emuHHIA Ce HYXIae OT
MEXIIyHApOACH cepTu(UKaT 3a yrIpaBiIeHHE
Ha OamactHu Boau. Ceptudukara (ako € He-
00xo1uMO) TpsiOBa J1a ce MOJy4H 10 8 cemn-
TEMBpHU 2017 T.
bwpp3o mpubmmxaBamaTa raTa Ha BIM3aHE B
ciia Ha KoHBeHImsTa 3a ynpaBieHne Ha Oa-
nactaute Boaun (BWMC) mocraBs pemuna
BBIPOCH Tpe]] KOpabOCOOCTBEHHIIH, KOWUTO
e TpsiOBa 1a MHCTamupar ogoOpeHu OanacT-
HU CHCTEMH 3a TPETHpaHE Ha BOJUTE, CUMTA-
HO oT 8 centemBpu 2017 r.
CwraacHo ycrnoBusita Ha KoHBeHIusTa, IIpHe-
Ta ipe3 2004 r. or MexayHapoaHaTa MOpCKa
opranuzaiuss (MMO), ot kopalute mie ce
M3MCKBA Jla YNpaBJsIBAT CBOWTE OallaCTHU
BOAM 32 OTCTpaHsBaHE, 00E3BpeXIaHE WIN
MPEIOTBpATSIBaHE HA U3XBBPIITHETO HA BOJAHU
OpraHu3MHU M MATOTCHU C OaJlaCTHUTE BOJH U
CeIMMEHTHTE. BhIpekn ToBa, B KOMOMHALINS
ChC CeralrHata CHTyalusi B KOpaOoruiaBarTe-
HaTa WHAYCTPHUS, MHCTATHPAHETO HA CUCTEMHU
3a ynpaBiieHue Ha OanactHute Boau (BWMS)
BEPOSATHO II€ HATOBAPH JOIIBIHUTEIHO COOC-
TBEHUIIUTE Ha KOpabu (PUHAHCOBO, TOpaIU
KOETO MHOTO OT TSX C€ CTPEeMAT Ja C€ Bb3-
MOJI3BAaT OT MPEJAOCTaBEHUs "TpaTHCEH IepH-
on". MoaepHu3upaHeTo UM 1€ € IpU Ciel-
Baioro npoyusane o IOPP, ako To ce cinyuu
cliell BIM3aHETO B cwiia Ha § centeMmBpu 2017
T.
Cnopes HsKol excriepTu’?, mosede ot 85% oT
kopabure, cepruduuupanu no ICS, Beue ca

22 Frank H. Marmol, rnaseH cbpsbop 8 ICS Class
(Intermaritime Certification Services, known as ICS
Class, is a Recognized Organization (RO), Recognized
Security Organization (RSO) and Classification Society
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MIOWCKANM JIe-XapMOHU3UpaHe Ha MexmayHa-
POHOTO CBHUAETEIICTBO 3a TPEIOTBpPATSIBAHE
Ha 3ambpcsaBaHero ¢ Hedt (IOPP) cnpsamo
BWMS 1o 2022 r. Ako He, mpoOiaeMuTe o1ie
B KOpPaOOCTPOUTEITHHUIIUTE 1€ CE€ TMOSABST
NPUOJIM3UTETHO B PAMKUTE Ha 5 TOJWHU, CUH-
TaHO oT 2017 I.
OT WHXEeHepcKa IJIeJJHa TOYKa, MpPeodopy-
BaHETO Ha KOpaOWTe CHIIIACHO M3UCKBAHUATA
Ha KOHBCHIIMATA HE € CIIO’KHA TpOIeaypa U
paboTara He OKa3Ba BIHSHHE BBPXY OIepa-
TUBHOCTTa Ha Kkopaba. IIpoGiemMbT ¢ uHCTa-
JUPAHETO HA CHUCTEMUTE B CHOTBETCTBHE C
BWMC? u usuckpanusra Ha MMO e "TscHO
CBBpP3aH" CBC CBETOBHaTa WKOHOMHYECKA
KpH3a, 3acsraiia MOPCKHUSI TPaHCIIOPT, B JIO-
IIBJIHEHHE KBM CIIOCOOHOCTTa Ha TPOM3BOIH-
TenMTe Ja OocUrypsBar ono0penn BWMS?
CBOEBPEMEHHO, KaKTO M KOPaOOCTPOUTEITHH-
IIU WU CTICIUAIN3UPAHN PaOOTHITHUIH, KOU-
TO 1€ TpsiOBa J1a MPEAOCTABST OJOOPEHH TeX-
HOJIOTUM Ha COOCTBEHHIIUTE W OIEPATOPHUTE,
3a XWJISIIM KOpaOH, KOUTO PaHO WM KBCHO IIIe
TpsOBa n1a cna3par periameHTure Ha BWMC.
Hskou masapHu oueHku codar, ye coOCTBe-
HUIIUTE MOraT Ja u30epar na ce OCBOOOIAIT
MO-CTapUTe IJIABATEIIHU CHJIOBE, BMECTO JIa
I'Yl IPUBEJAT B CHOTBETCTBUE C KOHBECHIIUSATA,
THI KaTO pa3xoaMTe 3a MOHTHpAHE HAa TAKUBA
Kopabu Ha He0OX0JMMOTO oOopyJBaHE Ouxa
MOTJIM Ja JOCTHTHAT J0 2 MWIMOHA HIATCKU
nojapa.

3a mo-crapute Kopabu MKOHOMUYECKU 000C-
HOBAaHOTO pEUICHHE HE € MOJICPHHU3AIIHNS.
Brorpeku ToBa 3a kopabu Ha BB3pact 15-20
TOJIMHU peIIeHUEeTo Iie ObJie B3ETO OT Kopa-
00COOCTBEHULIUTE U ONEPATOPUTE ,,B JIBUXKE-
HHE"

Makap, 4e TOBa € IOCTOSIHHO pEUICHHE 3a
MHOTO CTapy Kopadu, TO HsMa J1a 3a0aBH BITH-
3aHETO B CHJIa Ha MEXIyHApOJHUTE KOHBEH-
nuu'", 3aImoTo Hal-7o0pOTO pelieHue, ycra-
HOBEHO OT Abp:xkaBuTe Ha MMO u nbpkaBara
Ha (uiara, € B JIEXapMOHU3WPAHETO Ha KOH-
BeHrusATa crnpsimo IOPP, koero nmaBa mocra-

(CS) established in Panama) B uHTepsio npeg World
Wide News

23 KoHBeHUMA 3a ynpasaeHue Ha banactHuTe BOAM Ha
MMO

24 Cuctemu 3a ynpasneHume/TpeTnpaHe Ha banactHute
BOAM CbrnacHo KoHseHuMA 3a ynpasneHue Ha 6anact-
HuUTe Boau Ha MMO
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TBYHO BpEME€ Ha KOpPaOOCOOCTBEHHIIUTE W
orepaTopuTe Ha Kopabu na ce cbhoOpazsT ¢
uHctanupadieto Ha BWMS no Bpeme Ha
CIIEZIBAIIOTO TPOYYBAHE 32 MOJHOBSBAHE Ha
ceprudukara IOPP.
lonemMuTe mNpenu3BHUKATEICTBA nocera
BKJIIOYBAT TEOPETUYHOTO OOydeHue, 00yde-
HUETO U aKTyaJIH3HpPaHETO Ha OTNHTA U IMO3Ha-
HUSTA Ha CbPBHOPUTE HA KIACU(PUKAIIOHHU-
T JPYKECTBA, KAaKTO U KypCOBE 3a 00ydeHue,
[peHa3HaYeHN 3a KalMuTaHW, NalyOoHu odu-
[IEpU U MEXaHWIIHU, KAaKTO U KOpabocoOCTBe-
HUIA " OIepaTopHu.
OOyueHreTo W 3alMo3HABAaHETO HAa EKHUIaXKa,
BKJIFOUUTEIHO O0y4eHHETO U OOyuyeHUEeTO Ha
oduiepuTe U MEXaHUIUTE, HE € MPETIOPHIH-
TEJIHO WA TOOPOBOJIHO, TO € 3aTBJDKUTEITHO
n3uckBane Ha Kousennusra. HeoOxomumu ca
TEOPETHYHO OOy4deHHEe dYpe3 IUCTAHIIMOHHO
o0y4eHre WM KypcoBe 3a oOyueHHe Ha Msic-
TO, TIOCJIEZIBAHO OT MPAKTUYECKU HMHCTPYKIIHH
3a MPUJIAraHeTo Ha yIMpaBIICHHETO Ha Oaact-
HUTE BOJM M yTallkuTe, 0OMeH Ha OanacTHUTE
BOJM | TIPOIIEYPH 32 TPETUPAHE W3IOJI3BAHU
Ha o6opaa Ha Kopaba

3a Tasm men e paspaboreHa ruiargopma 3a
oOy4yeHHe Ha KBaTM(DUIMPAHU OICHUTEIN U
OIUTOPH CEPTHUPHUIMPALIUTE OpraHU3aIlHy,
CIIY)KUTEITH OT MOPCKHTE aJMUHUCTpAIIHH,
MPUCTAHHUIHA KOHTPOJIW W  TPUCTAHUIIHU
Biactu, P&I kinyOoBe U 1bp)kKaBHU €KCIIEPTH.
Kypcbst 32 BWM 11e 0ba€e oT monisa u 3a Ko-
pabocoOCTBEHULIUTE, ONEPAaTOPUTE, OpPraHH-
3allMUTE Ha TpakJaHCKOTO 00mecTBo, DPA,
MOPCKUTE aJMUHHCTPALUN U TPUCTAHUIIHU
BJIACTH, ThH KaTO OCUTYpPsIBA OHJIAliH CUCTEMA
3a oOyueHue 24 Jaca B ICHOHOIIIHETO.

W3mpiHeHHETO Ha KOHBEHIHMATA BCE OIIE
MpeICTOM Ja ObJie OKOHYATEIHO 0JI00pEHO OT
MMO Ha cemeMzeceT W TbpBaTa CECHs Ha
Komutera 3a 3ammra Ha MoOpckara cpenaa
(MEPC) nra MMO (MEPC 71), xosiTo 1ie ce
nposeze ot 3 no 7 ronu 2017 r. B cepanuiuero
Ha MMO B JlonnoH. 3a ToraBa ca HaCpOYeHHU
MIPETOBOPHTE 32 KPAlHHSI CPOK 32 BHBEKIAHE
Ha BWMS 3a CpmectByBamm Kopadwu.
Nmenno MEPC e pasriiena nqanu CpokbT 1ie
ObIe ompeesieH BeAHAra Clie/l BIM3aHETO B
CrJla Ha KOHBEHIMATA WM JaiH e Obae aa-
JICH TPATUCEH TEPHOJ OT JBE TOAWHU. JuCKy-
CHsITa € 3aloyHaTa ciieJl KOMIIPOMHUCHO TIpe-
noxenue Ha bpaswnusa, Wunus, OctpoBure
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Kyk, Hopserus, BenukoOpuranus u Jlube-
pusi, KOETO MpHU30BaBa HA4yaJloTO Ha Mporpa-
MaTa 3a MOETalmHO BBbBEXJAaHE Ha 0J00peHu
0aacTHU CHCTEMHU 3a TPETHpPaHE Ha ChILECT-
BYBaIllM KopaOu na ObAe OTIOXKEH C JBE IO-
JIVHH.

JIpyri IMCKYCHOHHU TOYKH € BKJIFOYBAT
uHcTananuara Ha BWMS 3a HoBuM Kopalw,
KAaKTO U HAaMHUPAHETO Ha pelIeHHE 3a MaJKu
Kopabu, kouto HAMaT ceptudukar o IOPP.
Torasa neneratute B Komurera 3a 3amura Ha
Mopckara cpera Ha MMO 71 (MEPC 71)
MOJXKE€ Jla UMaT MOCJIEIHUS IIaHC J]a TapaHTU-
pat, ue AbJArocpoyHaTta KOHBEHLUA 3a Oanac-
THUTE BOJM CE€ MU3IBJIHSABA IO IpeIHA3Haye-
HUE, KOraro KopaOuTe Mojajiexar Ha CHelHU-
QIHU W3CIIC[BAHUS, BEIHBXK Ha BCEKU IIET
roauHu. ToBa 1€ peuu Jaidu U3UCKBaHUATA
Ha KoHBeHIusATa Hail-HaKpas 1me ObaaT H3-
II'BJIHEHU IO XUJISAUTE KOpaOu, KOUTO U3UCK-
Bat uHCcTasnanun Ha BWTS. 3a tasu KonseH-
M UMa ,,HAKOJKO MUHYTH JI0 MOJYHOII, a
Ha cnezapamara cpema Ha MEPC cbe curyp-
HOCT IIie pemu chaoara u. Tam 1me ce 00Ch-
IS8T BB3MOXKHOTO OTJIaraHE Ha BIIM3aHETO B
cwia Ha KoHBeHLMATa ¢ BE rOJMHU U TOBA
MOJKe J1a He e jomo Hewo. Ho neneratute Ha
cpeliaTa MMaT peajieH LIaHC Jia MOoKaxar, ue
MMO peicTBUTEIHO NMa 3604 M HAMA Ja Ce
INPUMHPSBA C YMHILJIEHO NpeHeOpexeHue Ha
Hal-100puTe CU HAMEPEHHUSL.
MexXayBpeMeHHO HSKOW (DIaroBw IbpiKaBU
BEUYEe aKTUBHO THPryBaT C JeaKyMyJIHpaHe Ha
CHEIHAIHOTO MPOYYBAHE - BPEMETO, KOTaTo
Ha IPAKTHKA I1I€ C€ U3BbPIIBAT UHCTATALUUTE
3a mpeobopyaBaHe Ha OagaCTHUTE BOAM - OT
[IOJHOBSIBAHETO Ha MeXAyHapOoJHOTO CBUE-
TEJCTBO 3a MPEJOTBpaATsABAaHE Ha 3aMbpcsBa-
Hero ¢ Hedr (IOPPC). ToBa € MOMEHTHT, B
koiito 32 MMO TpsibBa ma ce 3amercTBar
CHCTEMHHUTE MHCTAIAlNH, Thid KaTO TOTHOBS-
BaHero Ha IOPPC o0ukHOBEHO ce M3BBpLIBA
[0 BpEME€ Ha KJIacOBHUS PEMOHT Ha Kopaoba.
OTtnensHeTO Ha JABETE CHOUTHUSI € ILMHUYHO
CPEICTBO, KOETO MO3BOJIsIBa HAa COOCTBEHUIIU-
T€ Ha Kopabu Ja KylyBaT [I0BEYE Bpeme, Koe-
TO 3a0aBsi HamepeHusita Ha MMO.
JIByroAMIIHOTO OTJaraHe Ha BIIM3aHETO B
cwia Ha KoHBeHLusATa MOXe Ja ce OKaxe
I0JIE3HO 33 UHAYCTPUATA MO HIKOJIKO HAUMHA,
BBIIPEKH Y€ ca M3MUHAIM Bede 13 roauHu oT
npuemanero Ha KonBennusita. Besko otna-
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rane o0aye TpsOBa Ja ce MOsBH KaTO 4acT OT
MakeT, KOWUTO TpPEIBIDKIAa HWHCTAJAIMUTE Ha
cucTeMara 3a TpeTupaHne Ha 0opja Ha Kopaodw,
KaKTO BHWHAru ¢ Bb3HamepsiBaiza MMO, na
chBIagHe ¢ moxHoBsBaHeto Ha IOPPC mpm
CIIEZIBAIIOTO CHEIHMATHO Tpoy4yBaHe. Pa3zne-
JNSHETO Ha JBeTe TpsOBa Ja  cIhpe.
3a oneparopuTe Ha KOpabH, YUUTO IJIaBaTell-
HU CBHIOBE THPIyBaT WJIM MOTaT Ja ThPryBaT
cve CAILl, Bcsko oTinarane or MMO Ha Biu-
3aHETO B CHJIa € HallbJIHO Oe3 3HaueHue. Cbe-
JTMHCHHUTE IATH He ca cTpaHu 1o KoHBeHIHs-
ta Ha MMO u cwriiacuo npasunara Ha CAIL]
3a MHCTaJIMpaHe Ha CUCTEMH 32 TPETHUPAHE -
0100peHo ot 6peroBara oxpana Ha CALLl
pas3pelieHo oTiaraHe A0 MmeT TOAWHU OT JaTa-
Ta Ha BJIHM3aHE Ha YCJOBHATa 3a Kopaba B
paMKHTE Ha HEMHOTO PBHKOBOJACTBO 3a ympas-
JICHWE CHCTEMaTa — TOBa € IIbPBOTO CYXO JI0-
kocBaHe cien 1 suyapu 2014 r. wiu 1 sHyapu
2016 r. B 3aBUCHUMOCT OT KamamuTeTa 3a 0a-
JIACTHU BOJIM Ha Kopaba.

[TonyuaBa ce Taka, ye HAKOU (PJIAroBU JIbp-
KaBM W3IIOJI3BAT TpoIleca Ha OTIENsSIHE Ha
IOPPC xato cpencTBo 3a credesaBaHe Ha IO-
BeYEe TOHAX OT KOPAOHH OIEepaTopu, KOUTO
UCKaT Ja 3a0aBsAT WHCTAAIMHUTE HA CHCTEMa-
Ta Bb3MOKHO Hal-IBJT0. A HSIKOU ONEPATOpPH
Ha KOpabu ca MHOTO JIOBOJIHHM Ja WMAaT I0-
TOJSIM TIPO30peI, KOETO BEPOSTHO IIe HMa
HSIKOM HEKEIaHW IMOCIENNIN 32 COOCTBEHH-
LUTE Ha Kopaou.
Ako Ob11e 0T0OpEHO NBYTOJIUIIHO OTJIaraHe B
MEPC 71 u mnpouechT Ha OTHAEISHE HE €
crpsiH, Hail-3a0aBsiHata KonBennus va MMO
HsSMa Jla OKaXKe BIIMSIHUE BBPXY MHOTO KOpa-
Ou, BEpOSTHO 3a OIIe CeAeM TOJMHH OT Cera.
ToBa Ou O6mI0 GE3MPUCTPACTHO 32 MPOAKTUB-
HUTE COOCTBEHHMIIM, KOUTO BeUe Ca MHBECTH-
pajii B MHCTAJIMPAHETO HA CUCTEMU 3a TPETH-
paHe U umaT Haii-noOpute uHrepecu Ha Kon-
BCHIIHATA.

C u3KJII04YeHre Ha TOBA, TOBA OM O3HAYaBallo,
9Ye MHOTO OT HE3aBUCHUMHTE IPOU3BOJAUTEIN
Ha BWMS 1ie ce oTkaxkat miu 1ie ce CpuHar,
JIOKaTO Ta3apbT Ce TOSBH, U B PE3yiTarT Ha
TOBa OIEpaTopuTe Ha Kopabu mie ObaaT or-
paHWYeHH TIpH HM300pa CH HA CHCTEMa KbM
TOJIEMUTE KOPIOPATHBHH IPOU3BOIUTEIH,
TUBEpCH(DHUIIMPAHU TTPOTYKTOBH JIMHUU, KOU-
TO TCHEPUPAT MPUXOAW M 1O TO3H HAYUH UM
MO3BOJISIBAT MPOCTO Ja YaKaT CEKTopa Ja ce
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CbB3eMe.
SIcHO e, 4e HHUTO €JHa OTJCTHA TEXHOJOTHS
HE € MOJXOIAIa 32 BCHYKU BUIOBE KOpadu U
MMa MHOTO BB3MOXXHOCTHU 3a U300p, aKo OIle-
patopute TpsibBa jaa mpennpueMar e(eKTuB-
HU TPHXKH, TIPS Ja B3eMaT PEIIeHUE 32 KOH-
KpeTHa CHCTEMa 3a TPETUpPaHE, KOSATO € He
caMo TOJHa 3a IeNTa, HO W Hal- BaXXHOTO,
OTpassiBa JCHCTBUTEIHUTE C€KCILIOATAIIHOHHU
M3UCKBaHUS HA KOpaoOw.

3. 3akia0vyenue

[IpencTon B3eMaHe HA pEIICHHUE OT-
HOCHO CPOKOBETE 3a BBBEX/IaHE B €KCIIOJIaTa-
I[Ma Ha CUCTEMHUTE 3a TPeTHpaHe Ha OaracTHU
BOJIM M TSAXHOTO CepTH(HIMpPAHE, KAKTO W
0OBBP3aHOCTTA Ha MPUJIATaHe Ha KOHBCHITUS-
Ta C KJIACOBHSI PEMOHT U mpecepTuduinpane-
to o IOPP.
Bnuzanero B cuina Ha koHBeHIusATa BWM e
3a0eJIe)KUTETHA CThIIKA KbM CIHpPaHe Ha pa3-
MPOCTPAHCHUETO HAa WHBA3WBHUTE BHJIOBE,
KOWUTO MOTAT Ja pa3pyliaT MECTHUTE CKOCHC-
TEeMH, J]a 3acerHaT OMOJIOTUYHOTO Pa3HOOOpa-
3We W Jia JOBeJaT J0 3HAYNUTEITHH WKOHOMH-
gecku 3aryon. KoHBeHIMsATa MpeaBMXIaa OT
KOpaOuTe Ja ympaBisBaT CBOHWTE OalacTHU
BOAM, C IEJ OTCTpaHsBaHe, 00e3BpEKIaHE
WM HU30sITBaHE IPHUEMAHETO TpH OajacThpaHe
WK Je0alacTUpaHe HAa BOJHU OpPraHU3MHU U
MaTOTeHW B OaJlaCTHUTE BOJU W yTaHKHTE.
Bnusanero B cmna Ha KoHBeHmmsTa 3a ym-
paBiieHue Ha OayacTHUTE BOAM HE Camo IIe
CBEJC 1O MHUHHUMYM pHCKa OT HWHBAa3WU OT
qyXIH BUJOBE Upe3 OalaCTHUTE BOJAM, HO I
MPEOCTaBHU CHINO TaKa YCIOBUS 3a riioOanHa
PaBHOIOCTABEHOCT 32 MEXKIYHAPOIHOTO KO-
paboruiaBaHe, TPEIOCTaBSIMKA SICHM W CTa-
OWJIHM CTaHJApTH 3a YIpaBJICHHE Ha Oanact-
HUTE BOJIM Ha TUIABATEIIHUTE ChJIOBE.

Jlureparypa:
1. www.greendsea.com

2. http://info.Ir.org/
3. http://worldmaritimenews.com
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Konsenmusata BWM e npuera npe3 2004 r.
oT MexayHapoaHaTa MOpCKa OpraHu3aius
(MMO), cneumanusupana areruus Ha OOe-
JMHEHUTE HAlMU, KOSATO OTTOBaps 3a paspa-
00TBaHETO HA TJIOOAJIHHM CTaHIAPTH 3a 0e30-
[IACHOCT U CUT'YPHOCT Ha Kopabute u 3a 3a-
IIMTa Ha MOpcKaTa cpefa U arMocdepara OT
BCSIKAaKBH BPEIHHM BB3IICHCTBHS Ha KOpadoI-
naBaHeto. I[lpuero e T4 na Biese B cuia 12
Mecena cieq paTudukanusata oT MUHIMyM 30
IbpKaBu, HpejcTanBisBamiy 35% OT CBETOB-
HUS TOHOK Ha ThPrOBCKHUS MIPEBO3.

Cnen karo baxamure u Cunramyp aenosupar
CBOWTE MHCTPYMEHTH 32 TMPUCHEIUHIBAHE Ha
8 toun 2017 roauna, AeH cien kato ABCTpa-
mus patudumpa U aa AHU cied kato Obe-
IMHEHUTE apaOCKH €MHPCTBA Ca HaIPaBWIA
CBILIOTO Ha 6 IOHM ce JocTura a0 59 cTpaHu,
kouto yyactBaT B BWMC, koeto npejacras-
nsBa 65,18% oOT ToHa)ka Ha CBETOBHMS Thp-
TOBCKH ¢bror.
C partudunupanero no 8 ronu, KonBeHumsta
e Bjie3€ B CHJIa 3a TE€3H Ibp>KaBU Ha 8§ ceIl-
TEMBPH, KOUTO ca s paTH(QHUIUpPAIH JOCEera.
Unen 18 or KorBeHnusaTa, KOWTO 3acsra BIIH-
3aHe B CWJIa, YTOYHSBA, Y€ 3a JbP)KaBUTE,
kouto paruduumpar Konsenuusra cien Hel-
HUTE U3UCKBAHUS 32 BIIM3aHE B CHJIA, HO TIpe-
1M BIIM3aHETO W B CWJIA, TAXHATA paTH]HKa-
s "mie Bie3e B cujla Ha JlaTaTa Ha BJIM3aHe-
TO B CHJIa Ha Ta3W KOHBEHIIMS WM TPU Mece-
1a cjeJl Jarata Ha Jeno3upaHe, B 3aBUCUMOCT
OT TOBa KOd Jara € Io-KbcHa. "
[ToBeueTo npyrd KOHBEHIIMM WMAT II0J00HU
KJIay3d, B ChOTBETCTBUE ¢ BueHckus 1oroBop
Ha OOH, ko#To ompenens mnapameTpu 3a
"BCEKH JOTOBOp, KOWTO € ChCTaBEH WHCTPY-
MEHT Ha MEXyHapoJHa opraHu3anus".

4. http://www.greendsea.com
5. http://www.imo.org
6. http://www.waterworld.com
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EXPERIMENTAL STUDY OF THE ANAEROBIC DIGESTION OF POULTRY MANURE
EKCIIEPUMEHTAJIHO U3CJIEJIBAHE HA ITPOLHECA HA AHAEPOBHO PA3I'PAXK-
JAHE HA IITU4YH4 TOP

XPUCTOBA Paoocmuna
rahristova@yahoo.com

Texnuuecku ynusepcumem Bapua, kameopa EOOC
Bapnua, yn. Cmyoenmcrka 1

Poultry manure has a high energy potential but is problematic for use in anaerobic digestion, so it
is used much less frequently than cattle and pig manure because of the high nitrogen content. The
well-developed poultry breeding in Bulgaria allows for the utilization of the generated poultry
manure to generate energy, even more so that this waste is rarely used in any other way. In the
present study, the individual anaerobic digestion of poultry manure in an experimental plant is
investigated.

Keywords: anaerobic digestion, biogas, poultry manure

ITmuyus mop uma 6uUcok eHepauen NOMEHYUA, HO e NPobIeMamudeHr 3a U3NoI36ane npu aHaepoo-
HO pasepaxcoate, 3amoea ce npuiaed 3HAUUmenHo no-psaoko Om moea Ha 208eHcOU U CEUHCKU MOp,
nopaou 8UCoOKomo cvovpaicanue Ha azom. Omuocomenno 0obpe pazsumomo nmuyegbocmeo 8 bu-
2apusi 0a8a 6b3MONCHOC 3d ONOJIZ30MBOPABAHE HA 2EHEPUPAHUL OMNAOBLK OM NMUYU MOP 3d NOJIY-
yasame Ha eHepeusl, ouje noseue, e NOHACMOAUEM MO3U OMNAOBK PAOKO ce ONOJI30MB0pA8a No
opye HauuH. B nacmosawama paboma e u3cied8ano camocmosmenHomo HaepooOHO pazepaxcoane
Ha NMuYYU Mop 8 eKCNepUMeHMAIHA YCMAHOBKA.

Knrouoeu oymu: anaepodono pazepadxcoane, buo2as, nmudu mop

BbBenenne. Iltuunss TOop uMa BHCOK
CHEeprueH IMOTCHIMAN, HO € MpolieMaTndeH
3a W3M0JI3BaHe MPU aHAECPOOHO pasrpa)kaaHe,
3aToBa Ce IMpWIara 3HAYUTEIHO IO-PSIKO OT
TOBa Ha TOBEXKJU M CBHHCKH TOp. V3BecTHH
ca penuIia U3cieBaHus Ha aHaepOOHOTO pas-
rpaKJIaHe Ha NTHYX TOp. Bce mak nmreparyp-
HUTE U3TOYHHUIIM OTHOCHO aHAepOOHOTO pasr-
paxmaane Ha mruau top [1], [2], [3], [4], [5],
[6], [10] ca 3HAUUTETTHO TTO-MAJIKO, OTKOJKOTO
TE3W B KOUTO CE M3y4aBa PasrpaKIaHETO Ha
Ipyru BUIOBE TOp. Jlumcata HAa IOCTAaTHYHO
uH(popmalus OTHOCHO aHaepoOHOTO pasr-
pakJlaHe Ha IITHYHU TOP C€ IBJDKU HA PAIKOTO
W3MOJIBAaHE HAa NTHYUS TOp B OHMOTA30BHTE
WHCTAJIAINH.

BHcokoTO chabppkaHHe HA a30T B NTHUHUS
TOP, CPABHEHO C JIPYTHTE BUIOBE KUBOTHHC-
KH TOp, TO TIPaBH TPYICH 3a U3IMOJI3BAHE TPU
aHaepoOHoTO pazrpaxnane [3]. Muaxubupa-
s e)eKT Ha a30Ta Mo BpeMe Ha aHaepoOHO-

TO pasrpaxJaHe € H3CIEJBAHO OT peaula
aBropu [11]. B nmuteparypara ca nmageHu mu-
POKHM TpaHHULIM Ha CBOOOJHMS aMOHSIK, OT 55
mg/l no 800 mg/l. Peauua aBTOpu H3cneaBat
nHXUOupamus epexT Ha aMOHsSIKa BbpXy Me-
TaboM3Ma Ha METaHOTeHHUTE OakTepuu [7].
[Ipu HAKOM OT M3CJENBAHUATA ITUYUS TOP CE
paspexjia ¢ Boja, 3a Jla c€ HaMmalld MPOLEHT-
HOTO CBHABPKAaHUE Ha CyXO BemiecTBo [3].
N3npoOBana e 1 kopepMeHTaIHATa HA ITHYN
TOp ¢ TOp OT Apyru xuBoTHU [10]. Manko ca
u3cieABaHuATa Ha aHaepoOHOTO pasrpaxkiaHe
Ha [TUYH TOP KaTO CAMOCTOSITENIEH CyOcTpar
[1], [2].

OCHOBHM 1LI€TTM HAa HACTOSIIOTO M3CJe/Ba-
HE €:

- Jla ce wu3cienBa aHaepoOHOTO pasr-
paxJaHe Ha NTUYM TOp U BIMSIHHETO Ha Ta-
pameTpu Ha Ipoleca: JsU1 Ha CyXOTO BEIIEeCT-
BO, TEMIIEPATYpa;
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- Jla ce wuneHTHdUIMpPAT OCHOBHHUTE
po0OJIeMH TIpe]T MPUIIOKEHUETO Ha OHOTa30BU
MHCTAJIallMK KbM NTHIEBBAHU (HEPMHU.

OcHoBHa yacTt. Ha 6a3a Ha mpoBegeHUTE
JI0 MOMEHTa W3JIe/[BaHUsS Ha aHaepoOHOTO
pasrpakJjaHe Ha NTUYH TOP, MOraT Ja ce Oll-
penensT TUIWYHUTE TPaHUIM HAa OCHOBHUTE
napaMeTpu Ha rmpoueca. KommuuecTtBoTo Ha
noixydeHus: ouora3 e¢ B rpanunute 0.120 mo
0.548 m*CHa/kg VS [6]. lllupokus auanason
Ha HU3MEpPEHUTE CTOMHOCTU Ha MOJydeHHE
METaH C€ JbJDKM Ha pa3IMYHUTE YCIOBUS,
MpyU KOUTO ca nonydeHu. Hali-uecto mosyye-
Hus wmetan ¢ B rpanunure 0.2 go 0.3
m>CHu/kg VS.

[loBeyero oT M3cieaBaHUATa ca MPOBEE-
HU TIpU Me30(DUITHA YCIOBHSA U XUAPABIMYHO
BpeMe Ha npectoit mexay 20 u 40 gau. Usc-
JeIBaHUATa TPOBEACHU NpPU TEPMOPUIHU
YCIIOBUS MOKa3BaT CHUIOTO KOJUYECTBO OT/E-
JIEH METaH, KOETO € NHTEPECHO UMaNKHU Mpe-
BU/JI BUCOKOTO ChABP)KAHUE HA 30T B NTHYUS
Top. Bucokara Temneparypa nMa 3HaUUTEITHO
Bb3/ICCTBHE BbPXY TOKCHYHOCTTA Ha 0OLIUs
amonueB a30T (TAN), KOMTO KakTO € W3BECT-
BO € WHXMOWTOP Ha METAaHOTCHHUTE OaKTe-
puu.

Benuku pasrnexaaHu u3cieBaHUS U3-
MOJI3BaT TEYEH CyOCTpaT, ¢ M3KIIOYEHHE Ha
[6], xoiiTOo M3mos3Ba cyx cybcrpar. Otaerne-
HUS MeTaH B To3u ciydaii e 0.057 m’CHa/kg
VS ¥ e 3HaYUTENHO MO-MaJIKO OTKOJIKOTO MpU
U3M0JI3BAHETO HA TE€UEH CyOCTpar.

Karo nali-neceH HayumH 3a NpenoTBpATS-
BaHE Ha aMOHHEBOTO MHXUOUpaHe, € Ja ce
HamaJu oOIIOTO ChABPKAHKE HA a30T B CyOC-
Tpara. ToBa MOXe Ja ce MOCTUTHE KaTo ce
paspenu cyocTpaTta ¢ BoJa Ipeau pasrpaxia-
Heto My. B [4] ce mpemara, ye paspexaaHe
10 0.5-3% cyxo BellecTBO 1€ MperoTBpaTu
TOKCUYHU HUBA HA aMOHSIK, HO € ONPEIeIICHO,
4ye TOBa IlI€ € MKOHOMHYECKO Hee()EeKTHBHO
IpU peajlHa HMHCTajalMsl MNOopajgu TOJsSIMOTO
KOJIMYECTBO HEOOXOMMa BOJIA 32 Pa3peKIaHe
Ha cyOcTpaTa, yBEJIMYEHU pa3Mepu Ha peak-
TOpA, JOII'BJIHUTEIEH Pa3X0Jl HAa CHEPIHUsl.
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B Hacrosmara paGoTa € u3ClIeIBaHO
CaMOCTOSITEJIHOTO aHAaepoOHO pasrpakaaHe
Ha MITUYH TOP NMPU ME30(UITHU YCIIOBUSL.

B Hacrosmara paGota € HampaBeHO
u3cieiBaHe Ha BIHUSHUETO HA ChIbpPKAHUETO
Ha Bjara B cyOcTpara W Ha TeMmIieparypara
BbPXY KOJIMYECTBOTO Ha IOJy4YeHHs] Ouoras.
Cy0Ocrpara e moJiyueH oT NTUIEBbAHA (hepma
B ceno Kpaneso. EkcnepuMenTa € nmpoBelieH B
peakTop ¢ o6em 2401 ¢ mepruoIuIHO pa3ObpK-
Bane. Ilpomeca e ™e3odwieH, npu
temmneparypa 37°C.

ExcriepumMeHTanHuTe  M3CIEABAaHUSA  C€
IPOBEXKIAT B PEAKTOPA, MOKasaH Ha ¢ur. 1.

®ur. 1 EkcniepuMeHTa/IeH peakTop
Oprann4HOTO HaTOBapBaHE Ha peakTopa ce
u3mers ot 2.2 1o 3.9 gTS/l.d. ExxenneBHo e
U3MEPBAHO KOJIMYECTBOTO Ha IPOU3BEICHUS
oworaz m pH. B Hagamoro Ha mporeca,
NTUYMS TOP C€ pa3pex/ia ¢ BoJa, ¢ Lel Ja ce
OTpaHMYM KOHLIEHTpauusTa Ha a3oT. Crep

YCTaHOBSIBAHETO Ha npoieca BbB
depmenTaropa, orpaboTeHHsT  CyOCTpart,
KOWTO Cce U3BEXKJa OT PeakTopa U Ce CMECBa ¢
IIPECHUSI NTHYU TOp, C KOWTO ce MojaBa Ha
Bxona. Ilpm TOBa ce mnocrura crabuiiHa
croitHocT Ha pH Ha cyOcTpara.
Twii kaTo B mTHUUS TOp HE ce oOpa3yBar
METAaHOT€HHU OaKTEepUM IO €CTECTBEH IbT,
II'’bPBOHAYAIHO CyOCTpaTa € TMpeMeceH B
choTHOmeHne 1:1 ¢ roBexaum TOp, Karo
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npecrosiBa npu temmneparypa okosio 30°C B
npoabkeHue Ha 30 gHu.

[lomydeHnss 1O TO3M HAduH CyOCTparT,
CBhIBp)KAIl  METAaHOTCHHHW  IIaMOBE  Ce
M3II0JI3Ba 32 IThPBOHAYAIHO aKTHUBHpAHE Ha
mporieca B peakTopa.

[Tomy4yenus 6uoras ce u3MepBa ¢ MOMOIITa Ha
U o6pazeH BOJEH MaHOMETBHP.

OprannyHOTO HATOBapBaHE Ha peakTopa ce
m3mens ot 2.2 mo 3.9 gTS/l.d. ExxenneBno e
M3MEPBAHO KOJHMYECTBOTO Ha MPOU3BEICHUS
6uoraz u pH. B Hawamoro Ha mpoueca,
NTHYUSL TOP Ce pa3pexka ¢ Boja, ¢ Iel Jia ce
OTpaHWYM KOHIIEHTpamusaTa Ha a3orT. Cren
YCTaHOBSIBAHETO Ha mporeca BBB
depmentaropa,  orpaboTeHus  cyoOcTpart,
KOHTO ce M3BEX/a OT peakTopa U Ce CMECBa C
IIPECHUS NTHUYHM TOp, ¢ KOWTO C€ MoJaBa Ha
Bxoma. llpm ToBa ce moctura crabuiaHa
croitHocT Ha pH Ha cyOcTpara.
[IbpBOHAYAIHO € TPOBEICHO W3CIIEABAaHE Ha
BIMSHHETO Ha CHIBPKAHMETO HA Bjara B
cyOctpata Tmpud  TpU  CTOMHOCTH  Ha
MPOIIEHTHOTO ChIbP)KAHNE Ha CYXO BEIIECTBO
— 15%, 25%, 35%, 45%. Excnepumenrta ce
IpoBexJa B mnpojabkeHue Ha 60 nuu. Ha
¢ur. 3.2 e mMoOKa3aHO M3MEHEHUETO Ha
KOJIMYECTBOTO HAa TIOIydeHHs Owora3 BBHB
BPEMETO NpPU TPHUTE Pa3IMYHU CTOMHOCTH Ha
CHIBP)KAHMETO  HAa  CyXO  BEIIECTBO.
[IpoabKUTEHOCTTa HAa EKCIIEPHUMEHTa €
oTIpesieNieHa OT TJIeJHAa TOYKa Ha OCUTYpBaHE
Ha JIOCTaThbUYHO BpEME 3a Jia Ce MpPOCIeaAn
nporeca. [loaydeHOTO KOJIMYECTBO OHOTas €
MaJIKO TIO-MaJKO OT OYaKBaHOTO, CIOpEN
u3cienBasHusATa Ha apyru aropu [10], [11].

150§ T T T T
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®ur. 2 IlpousBeneHo koJuvyecTo Omoras
NpU Pa3jIMYHO ChAbP:KAHHE HA CYX0 Be-
LEeCTBO
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Pesynrature Ha ¢ur. 3.2 moka3Bar MOBUILICHO
OTJIeJIsTHE Ha OMOTa3 MIPH HUCKH CTOMHOCTH Ha
7ieTia Ha CyXOTO BEIIECTBO, KOETO MOKa3Ba, 4e
pa3pekIaHeTo Ha CyOCTpaTa MOBHINABA OT/IC-
nsiHeTo Ha Omora3. Crnopen [8] onTUMaTHOTO
ChIbP)KaHWE Ha CyXO BEIISCTBO OT TIJIeJTHA
TOYKA HAa KOJMYECTBOTO Ha OTJCICHHS METaH
e 20%.

CpaBHEHHUETO Ha KOJIMYECTBOTO HA OTACICHUS
6uoraz npu 15% cyxo BemiectBo u 45% mno-
Ka3Ba 3HAYHMTENIHA pPa3liiKa B KOJIHYECTBOTO
Ha TmoJrydeHus 6uora3. ToBa e o4akBaHoO, T.K.
HEJOCTUTa Ha BOJAa MOJXKE J1a BOJU JI0 WHXH-
OupaHe Ha XuIpoiu3ara. B chmoro Bpeme
MOYTH HAMA pa3jiiuKa MEXIYy MOJTydeHHsS Ou-
oraz npu 15% u 25% cyxo BemectBo. ToBa
MOKa3Ba, 4e JOIBIHUTEITHOTO pa3pekaaHe Ha
cyoctpata mox 25% wma mpeHeOpeKuMOo
MaJKO BJIMSIHAE BBPXY €(QEeKTHBHOCTTA Ha
npoueca. EctecTBeHO, MMalKu MPEIBU MPO-
IOBJDKWIITEHOCTTa Ha EKCIICPUMEHTHTE, W3-
MOJI3BAHUS NTHYN TOP MPHU YETUPHUTE CKCIIe-
pUMEHTa HE € HAITBJIHO HJCHTHYCH. Bce mak
UMalKi TIPEJBHU, Y€ HM3TOYHHWKA € CIUH U
CBIIl, KAKTO M YyCJOBHATA Ha OTIVICKJIAaHE U
XpaHEHe Ha NITUIUTE ca HEMPOMEHEHH, He On
CJIEJIBAJIO JIa MMa CHIISCTBEHA Pa3jiKa B ChC-
TaBa Ha W30]{HATa CypOBHHA 32 MpoIieca, Kos-
TO J]a OKaKe 3HAYMMa pa3jiKa BbPXY HETOBO-
TO TIPOTHYAHE.

Paznmunara cTeneH Ha pa3pexjaaHe Ha cyocT-
pata Boau 10 pasimuyHO pH Ha cpemara mpu
yetupute onuta (Tabmuma 1).

Tadonuua 1
Cyxo BeuecTBo, pH
%
45 7.12
35 7.19
25 6.44
15 6.46

W3cnenBaHo € W BIMSHUETO HA TEMIEpaTypa-
Ta BBPXY KOJMYECTBOTO HA OTACJICHUS OH-
ora3. M3crnenBaHusTa ca MPOBEICHH B CHIIUS
peaKkTop, KaTro ca HalpaBeHH YETHPH EKCIle-
pumenTta — npu temmnepatypu 20, 30, 40 u
50°C.

PesynraTure oT M3cinenBaHETO ca IpEACTaBe-
HU Ha ¢ur. 3.
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®ur. 3 IlpousBeneHo Koau4ecTBO Omoras
BBbB QyHKIIMSI HA TeMIepaTypara

[Ipu temneparypa non 30°C ce nabmronaBa
PACKO CrajaHe Ha KOJMYECTBOTO Ha OTIelie-
Hus Owora3. OnTuMmanHaTa TemIepaTrypa Ha
aHaepoOHO paszrpaxmaane ¢ okosio 40°C. Bwn-
peku, ye npu temneparypa 30°C uma mMajko
M0-BHCOKO TPOW3BOACTBO Ha OwWoras, moj-
IBPIKaHETO Ha Tpolieca MPH TE3H YCIOBUS HE
€ TPEMoPHYUTEIIHO, T.K NMPH MAIBK CIa] Ha
TeMmIepaTypara ce HaOJromaBa psI3bK CIaj B
IIPOM3BOJICTBOTO Ha Ouoraz. OOUKHOBEHHO
TOYHOCTTA Ha MOJUTbPKaHEe Ha TeMIlepaTypara
B MHCTAJIAIIMHUTE 33 MMPOU3BOJCTBO Ha Onoras
e +/- 2°C.

HN3Boau. I[IpoBeneHuTe wu3cieABaHHUS MOKA3-
BaT, Y€ € BB3MOXKHO JIa C€ TOJUIbpKa CTaOu-
JIeH TIpOIIeC Ha aHaepoOHO pasrpakIaHe IMpH
noyiyreuHa ¢epMeHTalus. Belpeku, de Hs-
KOW aBTOPU MpernophuBaT paboTa MpU Tep-
MO(HIIHU YCIOBHUS TIPH aHAEPOOHO pasrpax-
JaHe Ha TNTHYA TOpP, EKCIIEPUMEHTATHO Oe
J0Ka3aHo, Y€ TPU CHIbpPKAHWE Ha CyXO Be-
mectBo 20% € BB3MOXKHO MOIBPKAHETO Ha
crabmieHn me3oduiieH mnporec. OTHOCUTEITHO
HEBUCOKHS ST HA CYXOTO BEUIECTBO ITO3BO-
nsBa 10OpO XOMOTEHU3HWpaHe Ha cyOcrTpara,
KOETO € MPOOJEeMHO NpPU WHCTAJAIMUTE ChC
cyx cyOctpar. HampaBenuTe wu3clieaBaHUs
MOKa3BaT HAJMYUETO HA TOJISIM NOTEHIIHAT 32
U3rpaXK1aHe Ha MHCTAIAIUH 32 TPOU3BOJICTBO
Ha OmMora3 KbM NTHIEBBIHUTE (HepMU, KOUTO
71a TIOKPUBAT HYKJIUTE OT TOIUIO- M eJIEKTPOe-
HEpPrusl.
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Conclusions. The study has shown that it is
possible to maintain a stable anaerobic diges-
tion process in semi-liquid fermentation. Alt-
hough some authors recommend working
under thermophilic conditions in the anaero-
bic digestion of poultry manure, it has been
experimentally proven that at a solids content
0f 20% it is possible to maintain a stable mes-
ophilic process. The relatively low proportion
of dry matter allows good homogenization of
the substrate, which is problematic in dry sub-
strate installations. Research has shown that
there is a great potential for building biogas
plants in poultry farms to meet the heat and
electricity needs.
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