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HOBUHU

MPO®. ATH UHXK. LLOJ10 BYTOB E HOCUTEJT HA
CNEUMANHATA HATPAAA HA KPUB 3A LUAJIOCTEH
NMPUHOC KbM MKOHOMUKATA HA BbJITAPUA

KonekTuBHa CHMMKa Ha MUHUCTbp-npeacenatens bowiko BopucoB, MUHUCTPU U HOCUTENU Ha Harpagute Ha [leTus roguweH 6an Ha
KPUB. B cpepaTta e HOCUTENSAT Ha crieLuanHaTa Harpaga npog. ATH uHX. Llono ByToB. / CHumka: Bnapgu banescku/KPUB

a 4 toHn 2019 r. ynpaBuTenaT Ha ,[eoTexmun”’ 00/
npod. ATH MHX. Llono ByToB nonyun cneuymnanHata
Harpaga Ha npefcefatens Ha KoHdedepauusita Ha
paboTofatenute U nHaycTpuanumte B bbnrapua (KPUB)
3a LANOCTEH MPUHOC 3a Pa3BUTMETO Ha MKOHOMMKATa B
Bbnrapua. Ta ce npucbXga Ha ynpasutens Ha ,[eoTex-
MuH" O0/] ,3a AbNrOTParHN MHBECTULMM 1 PACTeX, 3anas-
BaHe 1 pa3KpuBaHe Ha HOBUW PabOoTHN MeCTa, MHOBAaLMN U
MPUHOC B Hay4HaTa v obliecTBeHa AenHocT". OTANYMETO

,MAMaM wwacTueto ga nosHaBaM MoBeyeTo OT Bac U
rosisMa 4act oT cepuo3Hus 6usHec B bbnrapus - 6u3-
HecbT, KOATO He € B CMBUS CEKTOP (...), BU3HECDHT, KO-
TO rOAMHU Hapej U3rpax<ga, Haarpaxkaa, pa3lwupsBa,
U3/M3a N3BbH Malyabute Ha bbarapus. (...) Kato B3ex
npeABus BCUYKO, KOETO € HanpaBui, 3a ja 3anasu u
Hagrpagm 6barapckata MUHHa UHAYCTPUS, HAMAaX HU-
KakKBo KosebaHue Ko TpsibBa Ja € YOBEKBT C TO3U
npu3. Yectuto!“- 06bpHa ce npeaceaatenst Ha KPNB
KbM npod. ATH MHX. Llono ByTos.

»3a/l MEH CTOAT KOJIEKTUBM, X0pa, C KOUTO CMe pa-
60THIN pamMo [0 paMo M 6e3 TAX HAMalle jga rnojayya
TOBa OT/INYUE, 3@ KOETO MHOI0, MHOIro MM 6s1arofaps.
AKo ce 06bpHeM Has3ag, Mora fa Kaxa, 4e gupmure,
KOMTO pPbKOBOAS, MUHAaxa Mpe3 MHOro npensiTcTBus,
HO C Te3u xopa cMe paboTuin 3aegHo, eKUIHO U cMe
npeogonABanu TpygHOCTUTE. AKO MOrsiefHEM Harpeg,
BEPOSATHO LLe UMa U ZPYTY NPeNnsSTCTBUSA, KOUTO 3a€[HO
C Te3u xopa Le ycnsaBame ja npeogosissBame 3a egHa
Kaysa, 3a egHa 6bgewya boarapua!” - nogyepTa Npod.
OTH uHX. Llono ByToB. ,brnarogapsi Ha ceMeicTBOTO
MM, KOETO BUHAru Me e roAKpernssio u npoab/KkaBa 4a
Me nogkpensa”“, Kasa oLLe TON.

6e BpbYeHO OT npeacedaTens Ha KoHdegepauusta Ha
paboTofjatenute u MHAycTpuanuute B bbarapua Kupwn
[omycuneB no Bpeme Ha leTus roguweH 6an Ha opra-
HM3aumaTa. CbOUTHETO ce NpoBede MOA NaTpOHaXka Ha
npemuepa bonko bBopncoB 1 Ha Hero NpucbCTBaxa BuULe-
npemunepute EkatepuHa 3axapveBa n MapusaHa Hukono-

MWHHO OEJ10 U TEOJIOTUA



Ba, 12 MUHUCTPW, NpeacefaTteny Ha napiaMeHTapHn Ko-
MUCUK, KAKTO 1 KMeTbT Ha Codusa PlopuaHKa daHabKoBA.
Ha uepemMoHMsiTa No Tpaamums 6sixa BpbYeHU HarpagmnTe
Ha KOMMaHWK1, OTAIMYEHN 3a Ka4eCTBO, MHOBALIMN 1 PacTeXx.

Mpod. Llono ByTtoe 6narofapw 3a HarpagaTa v CbBMeCT-
HaTa paboTa Ha npefceaatens Ha KPWB v Ha uanaTa opra-
HM3auwWs, Ha CBOS €KUM, Ha MPaBMTENCTBOTO M CEMENCTBO-
TO CW.

Mpod. ByToB n3pasn ronsgma 6narofapHoCcT KbM MUHMUC-
Tbp-npeaceaaTens v NpaBUTENICTBOTO 3a A06pUA MHBEC-
TUUMOHEH KIIMMAT U Cb3[laBaHETO Ha Hal-go6puTe yco-
BWsI 3a pa3BUTUETO Ha BU3Heca.

B cbbutmeTto yyactBa A-p VBaH ByToB, 3aM.-ynpaBuTen
Ha [eoTexmuH OO/ v 3aM.-NMpeacenaten Ha YC Ha KPUB,
r-H JOMUHNK Xamepc, nHX. JparoMmunp [paraHoB, KakTo u
ApYrv NpeAcTaBUTENV Ha PbKOBOACTBA Ha APY>KeCcTBa OT
rpynata FTEOTEXMUH.

JLUe npoabxuM [a Tonepupame u Manakus, M CpefHus, 1
eqpua 6usHec”, 3asBW MUHUCTbp-NpeacefatTenaT bopw-
coB. Toit cnogenv npefn NpeacTaBuUTeENUTe Ha BusHeca y
Hac Jo6puTe CK BrneyaTneHna OT NOCELLEHNSATa BbB BUCO-
KOTEXHOMOTMYHUTE U MHIOYCTPUANHUTE 3aBOAM 1 3aABK, Ye
pa3MepbT Ha JaHbLMTe B CTPaHaTa Le ce 3anasu.

FEOTEXMUWH

NMPESUAOEHTBT USOAAE YKA3 3A HAPAXXAABAHETO HA
NMPO®. ATH UHXK. LLOJIO BYTOB
C OPOEH ,CTAPA TJIAHAHA" MbPBA CTEINEH

0 npeaso-
XeHne  Ha
npaBuTen-

CTBOTO NpesunjeH-

TbT PymeH Pages

Harpagu  npod.

OTH  uHK.  Lono

BytoB Cc opaeH

,CTapa nnaHuHa"

nbpBa cTeneH 3a

M3KNYnTENEH

MPUHOC 1 3acnyrn

KbM WMKOHOMMUYE-

CKOTO pasBuTHe

Ha cTpaHaTa M

n3rpaxkaaHe  Ha

CbBpeMeHHUTe

MHOYCTPUanHM

OTHOLLEHWA. YKas

N2154 e obHapoasaH B 6p. 53 o1 05.07.2019 r. Ha ,Jbp-

»KaBeH BECTHMK".

Mpod. Bytos, pbkoBoanTen Ha rpyna FTEOTEXMWH, o6eau-
HsiBaLLla noeeye oT 20 Apy>KecTBa, Nosy4aBa oTIMYMETO 3a
MKOHOMMYecKaTa v colpmanHa 0TFOBOPHOCT Ha KOMMaHWUK-
Te U y4yaCTMeTO CU B peannanpaHeTo Ha HAKOW OT Haii-yc-
NelwHNTe N 3HAKOBW NMPOEKTW B MUHEPANHO-CYPOBMHHATa
WNHAYCTPUS,, CTPOUTENCTBOTO, MbTHaTa WMHMpacTpyKTypa
1 OMasBaHETO Ha OKOMHaTa cpefa B bbnrapua. Ton nma
MPUHOC 3@ YABKABAHETO Ha XXM3HEHUS LIMKBI Ha PYAHUK
,Enauute" ¢ Hag 25 roavHU 1 3a USNIOCTHOTO e(eKTUBHO
N YCTOMYMBO ynpaBieHne Ha MUHHWS Komnnekc ,Enaum-
Te-Mep", 3a NpoeKTMpPaHeTo M CTPOUTENICTBOTO Ha XBOC-
ToXpaHunuule ,beHKoBCKK-2", eauH OT Hal-MallabHuTe
NPOeKTU B MUHHaTa MPOMULLIAEHOCT Ha CTpaHaTa, 3a 13-
rpakJlaHeTo Ha HOBMA TePMUHAN 1 NucTa Ha netuule Co-
v, Ha MeTpocTaHuMK, Aena 1 rofnemMmn nHbpacTpykTyp-
HW NpoekTn kaTo AM ,CTpyma“. KaTto pa6oTtoaaTten npod.

MWHHO OEJ10 U TEOJ1I0INA

ByToB HacouBa 3HauYMTeNHN CpefCcTBa 3a PEVHBECTUPaHe
B MPOM3BOACTBOTO, Pa3LIMPSIBAHETO Ha AeHOCTTa KbM
nepcrneKTUBHN BU3HEeC HanpaBeHUs 1 OCUTypsABaHETO Ha
COUMANHO-MKOHOMMYECKO N LSSIOCTHO YCTOMYMBO pasBU-
TVe Ha permoHnTe, B KOMTO OCbLLECTBABA GU3HEC AEMHOCT.

Cpea MOTMBMUTE 3a HarpajaTa € 1 NpuHOCHT My B Hayu-
HaTa [AEMHOCT M obllecTBeHaTa My aHraxupaHocT. KaTo
abnroroavileH npeacefaten Ha HTC no MUHHO Aeno, reo-
NOrns N MeTanyprms 1 YneH Ha pbkoBoacTBaTa Ha PHTC,
BTMM, BMIK, KPUB, HaunoHanHus 6opa no TypusbMm U
peanua MexayHapoAHW OpraHn3aumm ToM CbAencTBa no-
cnefoBaTesHO NMpes roAnHUTe 3a NogobpsaBaHe Ha BU3Hec
cpefaTa B bbarapus, 3awmTaTa Ha YacTHaTa MHMLUMaTMBaA
N Hay4YHOTO HOBATOPCTBO M YBeNM4YaBaHETO Ha NoTeHuma-
na Ha Teaun opraHmaauum.

CbLUECTBEHN Ca 3acNyrute My 3a KopropaTuBHaTa Co-
UManHa OTroBOPHOCT M [AapuTencteoTo. [lpod. ATH
nHx. Llono BytoB 1 gpyxectsaTta ot rpyna [EOTEXMINH
ce NpuabpXaT KbM LIEHHOCTUTE Ha KOoprnopaTuBHaTa Co-
UMasHa OTrOBOPHOCT M Ca CEPUO3HM nMapTHbopu Ha bYK,
3a KOeTO MMa Harpaja 3a Hau-rofiiM KoprnopaTuBeH Aapu-
Ten 3a 2014 r., Ha MecTHMTe 06LLIHOCTHW, NpecTaBMUTeNM Ha
KynTypaTa, HaykaTa 1 06pa3oBaHMETO.

Mpod. ByToB € yaoCTOABaH MHOIOKPaTHO C MOYeTHW 3Ba-
HUSA 1 Harpaau, cpell KOMToO HapogeH opleH Ha Tpyda -
3f1aTeH - 3a MpuHOCa My B M3rpaxaaHeto Ha MOK ,Ena-
umTte" B nepuoga 1976 — 1982 r., CneumanHata Harpaga
Ha bbnrapcka areHuns 3a MHBECTULMM 3a USKJTFOUUTENEH
MpUHOC 3a O6bArapckata MKOHOMWKa W HayyHaTa WU pas-
BOWHa [leNHOCT, Harpagata Ha npeaceaatensa Ha KPNB 3a
LUANIOCTEH MPUHOC 3a Pa3BUTUETO Ha MKOHOMMKaTa B bbJi-
rapus, [NoyeTeH 3Hak Ha XTMY, Hait-BMCOKaTa Harpaja Ha
BTMM - 6poH3oBa cTaTyeTKka ,XEPMEC", OpaeH ,3a xyma-
HM3bM" - | cTeneH Ha MAHEB, 3naTHa 3Hauka ,lpod. AceH

3natapos" Ha ®HTC 1 MHoro apyrw.
[EOTEXMMH



HOBUHU

HOBU APYXXECTBA, YJEHOBE HA BbJITAPCKATA MUHHO-

"'EOJI0XXKA KAMAPA

BE HOBW [py>XecTBa 6axa NMPUETU 3a YNeHOBE Ha

Bbnrapckata MUHHO-FeONOXKa KamMapa Mo Bpeme

Ha 3acefaHWeTo Ha YnpaBuTENHUA CbBET, NPoBe-
aeHo Ha 20 toHn 2019 1. Te npemMurHaxa npes yTBbpAeHaTa
npouenypa 3a KaHAnaaTCcTBaHe 3a YneHCTBO B KamaparTa,
CbriacHo ycTaBa W npeAcTaBuxa HeobXxoaAMMmns Habop Ao-
KYMEHTW, CBOSI OMUT M MOTUBUTE CU 3@ YIIEHCTBO.

Mpod. ATH uHX. Hukonait BbnkaHoB, npegcegaten Ha YC U Ha
BMIK BpbuM cepTuduKat 3a YneHCTBO Ha r-H Teogop MapuHoB -
pbKoBoauTen Ha OnepaTUBHO HanpasneHue ,JUrutanHu nHayc-
Tpumn“ B Siemens bbarapus

IEMENS BbJITAPUA e vacT oT SIEMENS AG.

KomnaHuaTa e Bofell AOCTaBYMK Ha MHOBATUBHU

NPOAYKTYW, TEXHOMOrMW W pelleHnst B cdepaTa Ha
WHOYCTPUATA, eHepreTukaTa, TpaHCcnopTa, 34paBeonas-
BaHETO W MHOpPaCTpyKTypaTa. bU3HEC MHTepecuTe HK ca
Haco4eHW KbM obnacTuTe Ha enekTpudukauusaTa, aBTo-
MaTuzaumaTa v undpoBmusaumaTa. KomnaHvaTa uMa Hajg
500 cnyxuTtenu B cTpaHaTa M e OT/INYeHa C MHOXECTBO
MPECTVXXHN OTNNYNA N Harpaan 3a Ka4eCTBO, pa3BUTNE Ha
YOBELLKUTE Pecypcu 1 Apyru.

Siemens e npeacTaBeHa B bbnrapus ot kpasi Ha 19-Tu Bek.
cTopusiTa Ha KOMNaHWUSTa e TACHO CBbp3aHa C TeXHUYe-
CKMTE HOBOBBLBEAEHUS B CTpaHaTa - OT W3rpa)kAaHeTo
Ha TenerpacdHaTa Mpexa, enekTpudukaumnsaTa Ha peavua
06eKTU ¥ 3HAKOBW Crpay, U3rpa)kJaHeTo 1 pa3BUTUETO
Ha TenedoHHaTa Mpexa, JocTaBKaTa Ha efiH1 OT MbpBUTE
PEHTreHoBW anapatu, 40 AHELWHUTE CbBPEMEHHW peLleHns]
KaTo Hal-eKonormyHaTa enekTpoLeHTpana ¢ KOMbuHMpaH
UMKDB Ha MNPOM3BOACTBO, MOAEPHM3aLMATa Ha MNpoums-

BOLCTBEHWTE MPOLECH B WHAYCTPUATA, UHTEUIEHTHUTE
crpafiHu TexHonoruun, 6esonacHnTe U e@eKkTUBHU Mean-
LMHCKW anapaTtn oT Hal-BUCOK KNac.

B HauyanoTo Ha 1991 r. Siemens Bb3CcTaHOBSABA TPaANLNS-
Ta fa NPUCHCTBa AMPEKTHO B CTpaHaTa 1 cb3aaBa CO6CT-
BeH oduc B Codus, B KOMTO ca NpeAcTaBeHN OCHOBHUTE
HanpaBneHuns Ha Apy>xecTBOTO. [1pe3 okTomBpn 1998 1. e
pernmcTpvpaHa v nbaHodyHKUMOHANHA AbliepHa Gupma
Ha KOHLUepHa Siemens B bbnrapua - ,Cumenc" EOOL.

[bArocpoyHUAT aHraxkMMeHT KbM Bbfirapua BkUYBa He
caMo [10CTaBKaTa Ha MHOBATWMBHU U HAZAEXAHN NPOAYKTY,
PELLEHNST W YCIYTW, KOMTO nomaraT 3a MOAEpHU3MpaHe-
TO Ha BM3HEC CEKTOpUTe 1 NoJoOPsIBAT XKMBOTA Ha Xopa-
Ta, HO W U3rpaxkAaHeTo Ha WMPOKa Mpexa OT 6birapcku
b1pMK-NapTHbOPK. 3a Hac ToBa 03Ha4aBa No-eheKTUBHO
npeAcTaBsHe Ha nasapa, a 3a ObrapcKnTe NapTHbOPM -
HOy-Xay, BOAELLM BUSHEC NMPaKTVKM, pasKprBaHe Ha Moaep-
HY pabOTHM MecTa 1 KOHKYPEHTOCMOCOBHOCT.

OCBEH CbC CBOWTE BWCOKOKAYECTBEHW W MHOBATUBHU
NPOAYKTW, PELLEHNS 1 yCcryri, Siemens ce ropaee, Ye e Ha-
AaexkaeH pabotopaten Ha 61130 250 Aywn B permoHa Ha
rpag MNpagel, kbaeTo npe3 2005 r. 6e oTkpuTa habpuka
3a M3MepBaTefiHa anapaTtypa 3a NPoAyKTU BUCOKO Hanpe-
KEHUe.

MpodecnoHanMamMbT 1 ekcrnepTnaaTa Ha 6bNrapckuTe nH-
»KeHepu nosny4YaBaT ronsiMo Npu3HaHne 6narofapeHne Ha
(akTa, ye B bbnrapus ca nokannsnpaHn Ba KOMMeTeHT-
HM LieHTbpa B chepaTa Ha eHepreTukaTa v Ha crpagHuTe
TEXHONOrMKW, KOUTO PaboTAT NO NPOEKTU Ha Siemens B LA
CBAT.

Mpe3 2018 r. KOMNaHUsATa OTKPWU ABa HOBU Xbba B bbn-
rapvs, KOMTO ca 4acT OT CTpyKTypaTa Ha OnepaTmBHO
HanpaeneHve ,JurntanHn nHayctTpumn'. VIHKeHepuHrosm-
AT LUeHTbp BbB BapHa o6cny»Ba aBTOMOOGUIHATA MHAYC-
Tpus, KaTo B Hero ce paspaboTsBaT M BHeAPSBAT MHOBA-
TUBHM CMCTEMM 3a aBTOMaTU3auus U UMdpoBM3aLmMs Ha
NPOV3BOACTBEHNTE MPOLECHU HA HHAKOW OT Han-ronemmuTe
aBTOMNpou3BoANTENN B cBeTa. XbO6bT B Codusa obpaboTBa
KIMEHTCKM MOPbYKM OT LieNna pernoH Ha LleHTpanHa u N3-
TOYHa EBpona.

Ha LuepemMoHusTa No BpbyBaHeTo NPUCHCTBa olle r-H Cna-
BW 3naTeB — MHXeHep npodaxou B OnepaTtMBHO Hanpas-
nexve Jurutantu unayctpumn' B Siemens bbnarapus.

ETEKO" ALl vma 29-rogunwHa uctopusa. ®up-

MaTa e MHXXeHepuHrosa opraHmsauusi, KoaTo

n3rpaxkaa BUCOKOEMEKTMBHM WHCTanauum B
obnacTTa Ha onasBaHe Ha OKosHaTa 1 paboTHaTa cpefa.
Ot 1990 r. gocera ca peanusunpaHu Hag 100 npoekTa B
PasINYHKM NPOMULLINEHW NPEANPUATUA B CTPaHaTa 1 Yyx-
6uHa, MPU KOMTO ca NOCTUIrHATK eBPONENCKUTE HOPMU 3a
npefenHo AonyCTUMM KOHLIEHTPaLIMK Ha BPEAHOCTM.

MWHHO OEJ10 U TEOJIOTUA



Mpod. ATH uHX. Hukonan BbnkaHoB, npeacepaten Ha YC u Ha
BMIK BpbuM cepTudukaT 3a UneHcTBO Ha UHX. [peTa [loHueBa,
npeacepaten Ha 6opaa Ha AMPEKTOPUTE U USMBAHUTENEH Au-
pekTop Ha ,METEKO" AL,

HOBUHU

,MeTeko" ALl npegnara UANOCTHW NMPOEKTHM PeLleHns oT
NOKaNN3MpPaHeTo Ha U3TOYHULMTE Ha BPedHOCTM 40 Mbfl-
HOTO MM MpeYnCcTBaHe.

Lpy>KeCTBOTO N3BbPLUBA MbJIEH UHXEHEPUHT - MPOYyYBaHe,
npoeKTnpaHe, I/l3pa6OTKa N AOCTaBKa Ha MallHWN 1 CbO-
PBXEHNA, N3rpakaaHe, nyckaHe B aencreme un O6yqul/Ie
Ha nepcoHasia Ha Bb3J10OXKXNTeNA.

[py>KecTBOTO npunara Hal-CbBPEMEHHU MPOMULLIEHM
NPaxoynoBUTENTHN CbOPBXKEHVA - PbKABHM U MaTPOHHK
GuUNTpuY, N3GpaHM N OpasMepPEHN B CbOTBETCTBME C KOH-
KpeTHUTe paboTHM YCNOBUA 1 TEXHONOMMYHN OCOBEHOCTH
Ha fafeHns obeKT. MiHcTanaunmTe ce KOMMIeKToBaT ¢ BU-
COKOKAYeCTBEHM MaTepuani U CbOPbXEeHUs OT BoAeLLM
eBponeicku nponssoanTenn. Ocurypsasa ce Heo6xoanMo-
TO rapaHLMOHHO W CreArapaHLUMOHHO CEPBU3HO OBCTYXK-
BaHe.

,MeTeko" A/l e cneumannanpaHo B M3rpaxjaHe Ha npe-
YucTBaTeNHW MHCTaNnaunm 3a BCUYKM BPEAHOCTY, OTLAENA-
HW OT MUHHW 1 pyAaonpepaboTBaTeNHN NPOW3BOACTBEHN
MOLLHOCTM!.

OT cTpaHa ,MeTeko" A/l B LIepeMOHMNSATA MO BPbYBAHETO
NpUcCbCTBa N ATH MHX. AHenns CTOﬂHOBa, pbKOBOAUTEN
NPOEeKTU.

BMIK

OTKPUXA MEMOPWAJIA HA NMPO®. A1-P JILYE3AP

LLOLLOPKOB

emMopunan Ha npod. a-p Jlbue-

3ap LlouopkoB 6e OTKpUT Ha

7 toHu B [laHarropuiie. Mo-
HYMEHTBT € 1ef10 Ha cKynTopa Bexau
PalWwunaoB v ce Hamupa npej efHa oT
c6baHaTUTE MedTn Ha npod. Llouop-
KOB — crnopTHa 3ana ,ApeHa Acapen”.

CToTuuM XuUTenu Ha [laHartopuile,
npeacTaBUTeNM Ha [AObpykaBHaTa MU
MeCTHa BNacT 1 Ha KyNTYPHU UHCTUTY-
unn, 6I1M3KK, KONern, a U MHOro xopa,
KOWTO ca noflydyaBanu nogkpena oOT
npod. LloLopKoB, ce MOKMoHMWXa npes
namMeTTa Ha MOKOMHMA npeacedaTen
Ha HaasopHua cbeeT Ha ,Acapen-Me-
net" Al, ocHoBaTen v AbArorogmnLeH
pbKoBoAMTEN Ha bbarapckata MuH-
HO-TFe0oXKa Kamapa v NoYeTeH rpax-
OaHWH Ha MaHartopuue. Xunaam UBeTa
1 BEHLM OTpynaxa MOHYMeHTa.

KMeTbT Ha oblimHa [laHartopuile 1
npeacenaten Ha NHMUMATUBHNSA KOMU-

TeT 3a M3rpaxJaHeTo Ha Memopwuana
Hukona benuwkun kasa, 4e npod. 4-p

MemopuansbT Ha npod. a-p Jibyesap LlouopkoB npep cnopTHa 3ana ,ApeHa Acapen”

MWHHO OEJ10 U TECJIOTUA
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CToTUuM XXnTenu Ha MNaHartopuile, NpeAcTaBUTeNM Ha bp)XaBHaTa M MecTHa BNacT U Ha
KYNTYPHU UHCTUTYLMK, 6IM3KK, KOJIErW, @ U MHOTO X0pa, KOUTO ca noslyyaBanu nogkpena
oT npod. LLoL,opKoB, ce NOKOHKUXa Npeg nameTTa My

,Toii bele HeOOBUKHOBEH 6bJra-
PUH, epyanpaH 6M3HeCMeH, BCEOT-
JAaeH 06LyecTBeHUK 1 pogosrobew”,
kasa »Xeyo CtaHkoB. ,JeicTBaLie
C rosisM pa3max u 6ele OCHOBEH
UHALMATOP 3a Cb3JaBaHETO Ha
bwvnrapckara MUHHO-reos10)XKa
Kamapa. HacnegctBoto My B [la-
Hartopuiye e BugHo. Myseii Ha [la-
HarrpcKoTo 3/1aTHO CbKPOBHLLE,
CropTHa 3asna, MogepHa 60/IHULa.
ToBa ca camo yYacT OT Heljara,
kouto npo¢. LloyopkoB ocTaBu
Ha cBOSs JIL6UM rpaji, HoO 0OCTaBu 1
AbJI6OK OTrneyaTbK y BCEKU €[UH
OT Hac“, JOMb/IHN 3aMECTHUK-MU-
HMCTBP XKeyo CTaHKOB.

,B TO3M naMeTHMK, M3rpajeH c
TOJIKOBA TaNaHT, XUBee [YXbT Ha
Mos 6awja“, kKaza CUHbLT JUMUTBHP
LlouopkoB 1 6narogapu Ha BCUY-
KW MpUCHCTBALLKM, Ye ca yBaXu-
NV OTKPMBAHETO Ha Memopuana.
,Moar 6awa meyraewe [laHa-
riopuiye Aa ce npeBbpHe BbB BO-
Jelya obLyMHa B CTpaHaTa, C BUCOK
CTaH[apT Ha XMBOT U UHBECTUPA-
e cpejcTBa ToBa ja ce CIyy4H,
3awoTo bewe ybe[eH, ye HUe, na-
Hartopuym, ro 3acsyxasame. Bceku
MPOEKT, Mo KOWTO paboreLle, ro
usnunsawe B petannn. 3aBelya
HU fa 6beM KaTo Hero - YeCTHU U
MoyTeHu, fa He 6beM eroucTy, 3a
Aa HanpaBum bbnrapus no-go6po
MSCTO 3a XXuBeeHe. 3al,0To TOBa
€ CMUCBABLT Ha YOBELUKNSA XXUBOT
— Jla ocTaBuUM criej] cebe cu Helyo
A06po 3a xopata“, Kaza JUMUTBP
Llouopkos.

JTbyesap Llouopkos 6elue u Le ocTaHe
4acCT OT »XMBOTa Ha MHOro xopa. ,To#
ocTaHa B MCTOpUATa CbC CbIpPajeHoTo
OT Hero v e npumep Kak ja obuyame,
Kak fja jaBame, ja He crivpame, a Bbp-
BUM Harpes. Tou 6e ronsm naHartopel
u ronam 6barapuH. Hocelwe B cbplero,
obuyalle v ce ropgeelle ¢ bvarapus. He
crvpalue fa onuTBa. BapBam, Ye gylua-
Ta My MbTyBa Tam, Hevige B OTBBAHOTO,
B LJapCTBOTO HebecHo. M KbAeTo u Ja e,
TOVi BUHaru uje npogwsixaBa ga rnoma-
ra“ kasa Hukona benuku.

MWHHO [OEJ10 U TEOJIOTUA



3aMEeCTHMK-MUHUCTBPBT Ha eHepreTnkaTa XKewo CTaHKOB
OT UMETO Ha MWHUCTBP TemeHy)kka [leTkoBa M3TbKHa
OFPOMHMS MpUHOC Ha Npod. A-p J1byesap LloLopkoB KbM
MWHHAaTa MHAYCTPMA 1 6bArapckaTa MKOHOMMKaA.

MpeacenatenaT Ha bbnrapckata MUHHO-TEONOXKA Kama-
pa npod. H1ukona BbnkaHoB akLeHT1pa BbpXy Cb3aaBa-
HeTo Ha 6paHLLIoBaTa OpraHM3auUma U CMenocTTa Ha NPod.
LlouopKoB Aa cb3gaae Kamapata B MOMEHT, B KOMTO NnoBe-
4YeTo MUHHW NPeAnpuUaTUS B CTpaHaTa ca 6unmn danvpanu.
Tol noavepTa 3HayeHueTo Ha ,Acapen-MepeT" 3a HacTo-
AWma NpocnepuTeT 1 A06POTO COLMaNHO-MKOHOMMNYECKO
pasBUTHE Ha obLLMHa MNaHartopuile U peTopuyHO nonuTa
KaK N1 6uxa narnexgann v npeanpuaTmeTo, U pervoxa,
aKo He e 6UN JanHOBUAHNAT MEHNAXKMBHT Ha npod. Llo-
LIOPKOB, KOWTO € yCNSN Aa CbXpaHu 1 pasBmne KoMnaHuaTa.

,HoBek, KoNTO € [an To/KoBa MHOro 3a fpyrute, 3a [laHa-
riopuie 1 3a Bbrapus sacnyxasa fa xvBee B naMetTa Ha
xopata. Pagsam ce, 4e usrpagmnx obpasa my, Jyxa My — ToBa

e ToW, B CBOSI rpaj.. 3a TakmBa xopa KaTto JIb4esap L{olop-
KOB Ce MpaBsAT namMeTHuUUM", 3asiBK aBTOPbBT HAa MemMopuana
Bexxam PawumaoB, kaTto HanpaBw napanen Mexay AapeHne-
TO 3a M3rpa)kaHe Ha My3el Ha [1aHarkopcKoTO 31aTHO Cb-
KpoBWLLe B [NaHartopulie 1 HeNpexogHOTO AeNo Ha 6paTs-
Ta EBnorn n Xpucto leopruesu, napntenn 3a Copuinckms
yHuepcuteT ,CB. KnumeHT Oxpuacku”.

,Hsima no-cunHa MoTuBaumsl OT TOBa fa MedTaell, [a npeBpb-
Ljat MeyTuTe B Lies1 M [a yBavYall nocae[oBatesnv criel cebe
CW 3a MPeBPbLYaHETO Ha LenTa B peasnHocT. [1pog. Lloyopkos
TOBa ro ymeelle", Kasa U3NbAHUTENHUAT AMPEKTOP Ha GoH-
nauma Louopkos poa” MipuHa BoTeBa. Tt NpMNoMHM YacT
OT XKUTENCKMTE MOCNaHns, KOMTO HIX 3aBellla NpeacenaTe-
NAT Ha HapgsopHust cbBeT Ha ,Acapen-Mepet" Al npod.
O-p JTbyesap LIOLOPKOB, YMETO XUTENCKO Kpeao e nanuca-
HO 1 Ha MOHYMeHTa: ,CMUCBHIBT Ha YOBELLKMKSA XUBOT € Aa
oCTaBWM cBeTa No-A06bp cief Hac",

Otgen ,KomyHukauymn', ,Acapen-Meget" ALl

+KAOJIUH" EA] C MbPBA HAIPAAA HA AEBETUTE 3EJIEHU

BU3HEC OCKAP-U

[-H MMUTBP AHrenoB — U3NbAHUTENEH aupekTop Ha ,KaonuH*
EA/l nonyuu nbpBa Harpaga B Kateropusita 3eneHa CSR kam-
naHus

B KaTeropuaTa 3eneHa CSR kamnaHusa 3apaan
NapTHbOPCTBOTO CU B MHMUMATMBaTA Ha OBLLMHA
OnmuTpoBrpaf 3a 3acaxjaHe Ha ApbBYyeTa B AnesTa Ha
HOBWS »KMBOT B rp. AMMUTPOBrpa, KOSTO APY>KECTBOTO

|-<aOJ'Il/IH" EALl 6elle OTNMYeHO C MbpBa Harpaga
N

MWHHO OEJ10 U TEOJ1I0INA

nofnomMara Beve AEBET rOAMHW. HarpafjaTa CbBCEM 3a-
CNy>eHo 6e nosnyveHa oT r-H JUMUTbp AHFrenoB — 13nbi-
HUTENEeH AMPEKTOP Ha APY>KECTBOTO, KOWTO BCSKa rOANHA
€ JIMYHO aHraxxunpaH ¢ nHuymaTmBeara.

[a npynoMHuM oule 3a Hes: Mpes 2019 r. 3a geBeTa no-
peaHa roavHa ,KaonuH' EA[ nogkpenu uHuumaTvBaTa
Ha O6wwuHa OnMUTpOBrpaf 3a 3acaxjaHe Ha ApbB4yeTa
B ,AnesiTa Ha HOBUS XXMBOT" B rpaackus napk ,Mapuua“.
EkonornyHata nHMLUMaTMBa € Haco4YeHa KbM pPOAUTENNTE
N 6MM3KNTE Ha HOBOPOAEHNTE Aela B 0BLMHA AUMMTPOB-
rpaj, kaTo ce AaBa Bb3MOXHOCT Ha poauTennTe caMmn aa
n3bepat MACTO 3a 3acax[aHe Ha APbBYETO Ha CBOETO
fete B ,Anedta Ha HOBWSA >XXMBOT' B Napk ,Mapuua" nim Ha
OPYro NoAxXoAsALWO MACTO, 3a la MMaT Bb3MOXHOCT Aa Mno-
naraT rpum 3a Hero. ExxerogHo ,Kaonun" EAJl noakpens
opraHmnzatopa — O6umHa AMnUTPOBrpag, KaTo ocurypsisa
OpbBYeTa 3a BCAKO HOBOPOAEHO AETE M HEFOBOTO CEMEN-
CTBO. TpaAnLUMOHHO, MHMLIMaTUBAaTa Ce NpoBexAa Ha LiBeT-
HMUa, KaTo Ha NocneAHoTo cbobuTme Ha 21 anpun 2019 T.
6s1xa 3acajfileHn HoBM 99 apbBYeTa. 3efleHaTa KamnaHua
ce peannanpa 4pes3 obeAMHABaHE Ha yCUNUATa Ha opra-
Hu3atopa — O6wwnHa [OMMUTPOBIrpaj, CbMpUYacTHOCT U
nofilkpena 3a OCblLeCTBABaHE - OT APY>KECTBOTO 1 BKIIHOY-
BaHe Ha MNaguTe xopa 3a 06naropofsiBaHe Ha 3efeHuTe
nNpocTpaHCTBa Ha rpad AumuTtpoBrpad. VHuumatvBaTa
HOCWK KaKTO eKOJIOMM4YHO, Taka W coumanHo mocnaHue, a
MMEHHO, Ye MilaanTe xopa ca TyK, B AuMuTpoBrpag, uckat
[la oCTaHaT TyK 1 Ye Te ca 6bAelleTo Ha rpaja, obnacTra
M cTpaHaTa.

,KaonmH"EA/]
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OduumanHoTo OTKpUBaHe Ha KOHdepeHuuaTa ,MHAYyCTpusA, eHepreTuka, knumat 2019, opraHusupaHa ot MHgycTpuaneH knbcetep Cpea-
Horopue

a 06.06.2019r. B Codmsa, XoTen bankaH ce cbcTosA

KoHdepeHunsa MHAyCTpuUs, eHepreTuka, Kaumat

2019". CvbutmeTo 6e opraHmampaHo oT MHAaycTpu-
aneH knbcTep CpeaHoropue cbC cpebbpHU NApTHLOPK Ha
dopyma ,[eotexmuu’ 00/, ,ME3 Tpenpg bvnrapus’ EAL ,
6pOH30B MapTHbop: ,EnaunTte-Men” A/l, kopnopaTWBHO
npucbceTBume: ,Acapen Meget" A, , TutaH 3natHa lNMaHera
LnmeHT", ,FoT™map’, ,Hoea Tpena“ n ,MMobena’, n MHCTU-
TyuMoHanHW napTHbopW bbnrapcka cTtonaHcka Kamapa,
Acoumauma Ha MHAYCTpuanHua Kanutan B bbnrapus u
Bbnrapcka acoumauma Ha MeTanypruyHata MHAYCcTpus u
Bbnrapcka MUHHO-reonoXxka kamapa.

OdumumanHoTo oTKpuBaHe Ha Gopyma 6e yBa)keHo oT J1b-
4yezap bopucos, 3aM.-MUHUCTBP, MUHUCTEPCTBO Ha WKO-
HOMWKaTa, aou. a-p ViBaH MBaHoB, npefacenaten Ha KEBP,
ViBanno AnekcueB, nanbaHuTeneH ampektop, AYEP KoH-
cTaHTuH CTamMeHoB, npeaceaaten Ha YC, BONEK, Anekc
HecTop, BMLEenpe3naeHT Ha KaHaacko-6bnrapcka 6msHec
Mpexxa, npod. a-p JltobeH ToTes, npeacenaten Ha CbBeTa
Ha pekTopuTe Ha BUCLUXTE yumnuLLia B bbarapus n pekTop
Ha MIY ,CB. ViBaH Puncku’, r-xa LigeTaHka MoTuHa, kmeT
Ha O6LmHa MUpKoBO 1 YneH Ha YC, MIHaycTpuaneH Kibe-
Tep CpeaHoropue v nHX. Hukonan MWHKOB, M3MbHUTE-
NeH anpekTop, MHaycTpuaneH knbctep CpeaHoropue.

Y4yacTHUUMTE B KOHDEPEHLMSITA AUCKYTUPaxa aKTyanHnTe
TEMM, Kacaelym — CbCTOAHMETO Ha eNleKTPOeHepruinHus
nasap 1 NosuLuMTe Ha OTAENHWUTE YYaCTHULN B HEro

OCHOBHUTE aKLeHTU:
® AKTyasnHaTa eHepruiiHa cTpaterns Ha bvarapus;

® CbCTosHMe Ha naszapa 3a efeKTpUYecka eHeprus B
HaLMOHaseH U pernoHasneH acreKT,;

® [lepcneKTBu M NpeaU3BUKATENICTBA B Pa3BUTUETO
Ha ninbepannaupaHus nasap;

® CUrypHOCT Ha J[OCTaBKMTe, HENpeKbCBaeMOCT Ha
YCJIyruTe M KOHKYPEHTOCOCO6HOCT Ha Ma3apHuUTe
yyacTHuLM;

® EgekTute n nosnuymnTe Ha 3aMHTEPECOBaHUTE CTPa-
HM 110 Bepurata npon3BoACTBO — TbProBUS — pas-
npegeneHne — KpanHa KOHCyMauWs Ha efleKTpuye-
cKa eHeprus;

® YcnewHn npumepn u [o6pu 6MU3HeC NPaKTUKKU OT
npoyecuTe 3a cb3gaBaHe Ha 106aBeHa CTOMHOCT;

® YCToiynBO pasBUTHE HA MHBECTULMUTE B eTana Ha
HUCKOBDBIJIEPOAHUS NPEXOA;

® TeXHOJIOrMYHU peLleHUs U HOBOBbBEZEHNUS B €Hep-
TUIAHUA CEKTOp

KoHdepeHuma MHaycTpus, eHepreTuka, knmmat 2019°
NpeacTaBu pelleHnst 3a yCrnelwHo B3anMOoAenCTBNE MEX-
[ly OTFOBOPHUTE B CEKTOPA MHCTUTYLMM U BU3HEecCa, C Lien
CTUMYNMpPaHe Ha UHBECTULMUTE B eHeprminHo-echeKTUBHN
TEXHOMOMMM 1 Bb3MOXHOCTUTE 38 CbBMECTHW AENCTBUA

MWHHO OEJ10 U TEOJIOTUA



3a YyCrewHo nocpeljaHe Ha KnnMaTndHuTe npegnssrka-
TENCTBa B Npexoja KbM HMCKOBbIepoaHa MKOHOMKKa.

KoHdepeHUmaTa e nnaTthopma 3a NpeAcTaBsHe Ha aKTy-
anHWTe HaUMOHAaNHN NONUTUKM U Na3apHX perynaumm B 06-
nacTTa Ha eHepreTuKaTa U OKOSIHaTa cpefia, KakTo 1 oTpa-

XKEHMNETO UM BBPXY 3aNHTEPECOBAHNTE CTPaHM B CEKTOPA.
B KOHTEKCTa Ha Te3n NOUTUKM BsAXa U3N0XKEHW Nocneno-
BaATEJIHO NO3NLUMNTE Ha NPoOn3BOANTENNTE, TbProBUNTE, U
NMPOMULLINIEHNTE KOHCYMATOPK Ha eNneKTpnyecKa eHeprmnd

B bbarapus.
VHgycTpuaneH KmbcTep CpegHoropue

TEOTEXMWH ObY4U EKCIEPTU OT ANMOHCKATA MMTEC

Tbp>KECTBEHA LlepeMOHMS B Kpas Ha FoHW MPUKJIIIO-

4n 0By4eHVEeTO Ha MAaau reolosn OT SANOHCKaTa

KoMnaHus Muuyouwmn Matupmbnc TekHo Kopno-
peiwbH (MMTEC), opraHunanpaHo ot ,leotexmuH” OO0/ 3a
BTOpa nopefHa roauHa. To ce OoCblecTBsiBa B paMKuTe
Ha noanMcaH MeMopaHAyM OT Mpod. ATH MHX. Llono By-
TOB, ynpaBuTen Ha ,leotexmuyd OO", 1 r-H Xnpoaku AH-
3al, Npe3naeHT Ha snoHckaTa koMnaums MMTEC, KonTo
npeaBwkaa npegaBaHe Ha TEXHUYECKN YMEHUA Ha M1aaun
AMOHCKN CNeLUnanucTu.

B npoabkeHve Ha Mecel 1 NOOBMHA MNaanTe recnosmu
oT MMTEC tOcyke Kutaraya n Kocyke Vwmama, pabotmxa
pefoM ¢ NpodecnoHanncTu ¢ AbAroroAuileH onuT B 06-
nacTTa Ha reonorvata U MUHHOTO Aeno oT ,[eoTexmuH”
004 v ,Enaunte-Men" AL. MporpamaTta BKrOYBalle Te-
OPETUYHO M MpaKTMyecko obyyeHne B peanHa paboTHa
cpefla Ha TepuTopuATa Ha pyaHuk ,Enaunte” n Oboratu-
TeneH komnnekc ,MUPKOBO', KaTo 3a crneunanucTuTe ot
MMTEC TOBa 6elle MbpBM AONUP C OTKPUTUSE JOBMB Ha
MoNe3Hn n3konaemMn. TexeH pbKOBOAMTEN U MeHTOp belle
Bnagncnae TpalunmeB, eKCrnepT ¢ MHOrorogmueH onuT B
MWHHaTa UHAYCTPUA 1 AMPEKTOP Ha ANPeKUMs ,feonorns un
KoHLecumn' B ,leoTexMnH". HeroBmTe KONern, KakTo 1 cne-
umanucTuTe Ha ,Enaunte-Mea" B3exa akTWBHO y4acTue B
NpoeKTa, BNarakn MakCcuMasHu yeunus, 3a 4a OTroBOpsT
Ha BMCOKMTE O4akBaHWA OT AMOHCKa CTpaHa.

MnaguTe ANOHCKU Kafpu 3aefHO CbC CMeuuanucTu ot lfeoTex-
MuH“ OO[], B3enM aKTUBHO y4acTue B NpoeKTa 3a 06yyeHune

MWHHO OEJ10 U TEOJ1I0INA

[-H Bnagucnas Tpawnues Bpbyu cepTUPUKaTMTE 3a 3aBbPLIEHO
obyyeHne Ha MNaanTe ANOHCKU reonosu oT Muuy6uwumn MaTtupu-
biic TekHo KopnopenwbH (MMTEC) - I0cyke Kutaraya u Kocyke
Mwusma (BAACHO)

,YA0BNeTBOpeHN cMe, Ye ycrnaxme He caMo jga obora-
TUM TEOPETUYHUTE 3HAHUS Ha AMOHCKMTE creyuas-
CTH, HO Hali-Beye, Ye UM rnpegafoxme onuT 3a paboTa B
peaJsiHu ycnoBus 3a JO6UB 1 NPOM3BOJCTBO. TO3M ONMUAT
Lje UM Mo3B0oJIN M0-/IECHO [a B3eMaT peLleHns B Npak-
TUKaTa M fja yyacTBaT e(eKTUBHO B ynpaB/IeHUETo Ha
npouecute B NpegnpusaTHe 3a OTKPUT JO6UB Ha Cypo-
BuHK.”, cnopgenn Bnagncnase Tpallives, AMPEKTOP Ha
avpekuns ,Feonorns n KoHuecun' B ,FeoTexmmH"

Tasun roamMHa y4acTHULMTE OTHOBO NOJTyYMxa cepTudukaTm
3a yCneLlHOo 3aBbpLIeHO oby4deHure npean Aa ce 3aBbpHaT
B AnoHuns. Te ¢ pafocT cnodennxa, Ye oby4eHeTo e Haf-
MUWHa0 04YaKBaHMATa MM, Ye ca Ce Hacna)KaaBanu Ha pa-
60TaTa Cu 1 ca paboTUIN C YAOBOJICTBME BCEKN [IEH, KAaTO
HaTpynany MHOro MOJIE3HN 3HAHUS U Cca YOBIETBOPEHN
OT NpefocTaBeHaTa UM Bb3MOXHOCT. Ocyke KuTaraya u
Kocyke Nimnsima nakasaxa 61arofqapHoCT KbM eKunuTe Ha
Jreotexmuu” 00 n ,Enaunte-Men” AJl, KaTo He CKpuxa, Ye
aKo MMaT Bb3MOXHOCT 61xa Ce BbpHanu 1 aa paboTaT Ha

HUK ,Enauunte”.
PyA 4 TEOTEXMUH
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BMI'K NMOAKPEINU 3HAHUETO

JI0OB HA CbKPOBMLLA B MPUPOAOHAYYHUA MY3EU

Mo nbTA Ha cbKpoBUW,aTa B HaumMoHanHua npupoAoHayyeH My3ei npeMuHaxa Hag 1000 yoBeka

0 MbTHA Ha CbKpoBWULLATa B AHUTE 8 1 9 tOHKU NpemMmn-

Haxa Hazg 1000 4yoBeka. [MprBReYeHn oT TpbMKaTa Ha

OTKPUTMATA, TbpCadnTe Ha 3HaHWe 6axa No cneauTe
Ha KonpuWHaTa, n3cneaBaxa CBeTa Ha NTMUMTe U 603ailtHW-
uuTe, moA nyna HabaroaaBaxa pasHoobpa3neTo NpU MUHe-
panuTe. BbopbXXeHW C KapTa, Maku 1 rofiemMu npecneasa-
Xa CKpUTMTE KOAOBE, 3a Aa AOCTUIrHAT A0 CbKPOBWULLETO.
[OMaKMHCTBOTO Ha HaumnoHanHms npupoaoHayyeH Mysen
haje Bb3MOXHOCT MHMLMATUBATA Ha cnncaHme ,3HaHune”
J10B Ha CbKpoBMULLA [la Ce pasrbpHe B YETUPUTE eTaxa Ha
My3esi cpefl MHOrOB6pOHIM eKCroHaTw.

[TapTHLOPCTBOTO Ha bbNrapckata-MMHHO re0sI0XKKa Kama-
pa ocurypm Bb3MOXHOCT no-3agbNboYeHo aa ce HagHUK-

YacT oT cneumnanucTuTe Ha ApyXXecTBaTa, YieHoBe Ha BMrIK, BKNtounnu ce akTMBHO B npasHuKa

He B pasHOO6pa3MeTO Ha MUHEPANUTE U MPUIOXKEHMETO
UM B eXXe[JHEBMETO Ypes nornes KbM pabotaTa Ha OTKpUT
PYAHWK 3@ MeHM pyan CbC CbAENCTBUETO Ha ,Acapen-Me-
net" A v ,Enaunte-Mepn" AJl, na ce cnese BMPTyasHO B
noA3eMeH pyAHWK 3a MeAHO-3MaTHU pyan B KOMMaHUATa
Ha ,JbHav MNpewbe MeTanc Yenoney' EA/], na ce pastepe
Bpb3KaTa Mex/y KaosnHa B KepaMuyHUTe Yalum u 6eno-
TaTa Ha XxapTuaTa CbC CbAencTBMeTo Ha ,KaonuH' EALL
Mon reonoxkaTta nyna Ha ,Pumk KoHcyntaHTc" EOQ/ 3a
noceTUTeNnTe ce pa3kpu HOB CBAT — TO3M Ha MUHepanuTe.
JreotexmuH 00, ,leotpenanHr” AL, ,FeocTpon” AL, ,AbH-
v Mpewbe MeTtanc Kpymosrpaa” EALL' ce BkoumMxa ak-
TUBHO KbM 060raTaBaHeTO Ha 3HAHUETO C KHWUMK, KNnacu4e-
CKW 3arnaBust 1 Masnkm CyBeHUpu.

3HaHmneTo e kato mu-
HepanuTe — M3NUCKBA
LjesieHaco4eHo Thpce-
He, HAaTpynBa ce BbB
BpeMeTo, 3aBuUCU OT
ycnoBusiTa u cpejara,
nogaBa ce Ha ob6pa-
60TKa n paguHupaHe.
3HaHneto 3a npu-
pogHuTe 6oraTcTBa,
TEXHUTe CBOWCTBA U
XapaKTepuCTUKH, [0-
npuHaca 3a Hawwus
no-4o6bp XXMBOT.” —
cnogenn gou. A-p
MHX. ViBaH MuTes,
N3NBAHUTENEH  OuW-
pekTop Ha BMI'K
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HOBUHU

OAOEH E CTAPT HA JIETHUTE CTAXXAHTCKU NMPOIrPAMU

CbC CNEUMANHO CbBUTUE ,ENAUNTE-MEA" AL
OTKPU JIATHATA CTAXXAHTCKA NMPOIrPAMA

KomnaHuaTa nocpeliHa 37 CTyaeHTa, KoWTo Lie Npuao6u-
AT 3HaHWA B peanHa paboTHa Cpejaa 3a yCnewHo Kapvep-
HO pa3BuThe

3a feseTy mopegeH nuT Ha 1toam 2019 ., Enaunte-Men”
ALl oTkpy naTHata CTaxaHTcka mporpama - LUaHC 3a
ycnelwHa npodecnoHanHa peanusaums Ha CTyaeHTH,
3aBbpLIBALLY OBYYEHMETO CW, KakTO M 3a MIaaM cne-
LUManucTy 6e3 CTax No cneumanHocTTa. 37 CTaxaHTu oT
PA3NNYHN BUCLLIV YYebHN 3aBeeHUA OT CTpaHaTta U uyx-
61Ha e CTaHaT YacT OT eklna Ha KOMMaHWATa Npes neT-
HUTE MeceLV U e NpuaoXaT Ha NpakTyvika 3HaHKATa Cn.

TpupeceT u cefeM CTaXaHTU OT PassiMYHM BUCLLM y4yebHU 3a-
BeAleHUs1 OT CTpaHaTa M Yy)K6MHA e cTaHaT YyacT OT eKuna Ha
Enayute-Meg" ALl npe3 neTHUTe MeceLm

NatHaTta CTaxaHTcka nporpama Ha ,Enaunte-Men” ce
npoBexza npes ru, aBryct u cenTemBpu Ha ABeTe pa-
6OTHM MAOWAAKN Ha APYXeCTBOTO — Pyaof0bMBEH KOM-
nnekc n OboratuTeneH KOMIAeKC.

OtkpuBaHeTo Ha CTaxaHTckaTa nporpama 3arnouvHa C
NpUBETCTBME KbM YYaCTHULNUTE N TeXHWUTEe HacTaBHNLM
oT r-Xa MuneHa XpncTosa, Anpektop ,“HoseLukn pecyp-
Cn", KOATO NO3ApaBu MAaauTe CneunanicTy 3a Hanpase-
HWNS 1300p Aa NpoBefaT NeTHUg c1 CTax B ,Enaunte-Mea”,
KOMMaHng ¢ 44 rognwHa ncropua n 20 roanHm Kato vact
oT rpyna NEOTEXMWH, pa3suBalya edekTUBHO 1 YCTOM-
4MBO MPOM3BOACTBO W MpUaaraLla Hail-HoBM TeEXHON0M N
N TeXHVIKa B CbOTBETCTBME CbC CbBPeMeHHUTEe CBeTOBHN
NPaKTUKK W CTaHAaPTW.

[-xa [JaHvena lopaHoBa W r-xa MapuaHa BbTeBa, OT
otaen ,Moabop nepcoHan, obyydeHUs 1 kBanndukauma”,
3aMo3Haxa CTaxaHTUTe C AeNHOCTTa Ha ¢upmarta, cnej
KOeTo BCeKM OT TAX MOAMNMCa TPyAOB AOrOBOP 3a 3amnou-

MWHHO AEJIO UTEOSIOrNA  6/2019

BaHe Ha paboTa. PekoBoauTen otaen ,34paBoCi0BHY 1
6e30MnacHM ycnoBus Ha Tpya” uHx. Cnac [NeHKoB, 3ano3Ha
CTaxaHTUTe C HeobxoanmMaTa HGOopMaLmMa OTHOCHO Npa-
BMAaTa 3a CUrypHOCT 1 6e30MacHOCT MO Bpeme Ha paboT-
HWA NpoLec.

OPULIMaNHOTO OTKPMBaHE MPUKAKYM C 0OVKOKA B iBa OT
OCHOBHUTE LiexoBe Ha OboraTuteneH komnnekc - ,Cpes-
HO 1 CUTHO TpoLeHe" n ,MenHn4YHo-GnoTaumoHeH". Tam
CTaxaHTTe 6saxa NpuapyXaBaHW OT MHX. MBaHka KoTo-
Ba, pbkoBoanTen ,MpoV3BOACTBEHO-TEXHNYECKN OTAeN”,
KOATO M 3aM03Ha C TEXHONO0MATa Ha MPON3BOACTBOTO.

Toswu aeH belle eAHO A0OPO HaYaNo 3a CTaxaHTUTE, KOU-
TO B MAHWTE Meceuy, Le YCbBBbPLUeHCTBAT 3HaHMATa CH,
Hajrpaxzalvikv rn ¢ MpakTU4yeckn yMeHust B peanHa pa-
60THa cpesa, NoA PbKOBOACTBOTO Ha Hal-406pnTe Npo-
becroHanncT B APYXeCcTBOTO, KOETO VM JaBa MHOMo
BBb3MOXHOCTM 33 peanm3auns Ha nasapa Ha Tpyaa.

~ACAPEN-MEAET” AL, CTAPTUPA MbPBUA ETAN OT
NATHATA C/ CTAXKAHTCKA NMPOrPAMA

Ha 1 tonm ctaptypa 15-0T0 n3gaHme Ha ndTHaTa CTaxaHT-
Cka mporpama Ha ,Acapen-Meget”. Henu Mbpxosa - 13-
NBbAHABALL ANBXHOCTTA ANPEKTOP ,Y0BeLlKM pecypcn” B
,/Acapen-MezeT", npnseTcTea ¢ ,[Jobpe gownu B ,Acapen”
12 Mnagn cneunanncTi, KOUTo mnpes To3M NMbpBK eTan
Ha mporpamaTa CTaBaT Y4acT OT ekKMnuTe Ha oTAenuTe
,MNHHO MHXeHepcTBO", ,KayecTBeH koHTpon”, ,VIHdOP-
MaUNOHHWN U TeNeKOMYHMKaLUMOoHHW TexHonorun’, ,MNep-
coHan’, ,Joctasu un norncrmka”, ,C4eToBOACTBO", ,YNpa-
B/IEHWE Ha MapuYHNg MOTOK W pUcka” 1 ,VIHXeHepuHr Ha
pemoHTa".

Cpes CTaxaHTUTe ca CTyAeHTM OT BOJelln 6barapcku
yHuBepcnTet - MIY ,Cs. MeaH Punckn”, CY ,Cs. KnumeHT

Ha 1 tonu cTtapTupa nbpBUAT eTan oT 15-0To nsgaHune Ha nAaTHa-
Ta cTaXkaHTcKa nporpama Ha ,Acapen-Meget” A[]
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Oxpuackn”, TexHnyeckn yHnsepcuteT-Codns, YHNBEPCH-
TeT Mo HaUMOHaNHO 1 CBETOBHO CTOMaHCTBO, CTonaHcka
akagemusa /. Llenos” CBMWOB 1 Ap . BTopnat eTan we
Ce NMpoBe/e NMpe3 Mecel, aBrycT, KOrato KbM CTaxXaHTuUTe
OT MbPBUA eTan LWe ce NPUCBEeAUHAT 1 APYrn MNaan U
aMBULMO3HNM CTYAEHTHU, 13yYaBally CneumanHocT B 06-
NacTTe Ha MMHHOTO Ae/10, eN1eKTPO- 1 MaLLMHOCTPOoeHe-
TO, aBTOMaTV3aLMATa, MHOOPMALMOHHUTE TEXHONOIUN,
IKOHOMUKaTa 1 Ap.

Mpe3 2004 1. KOMNaHMATa 3anoysa csoATa CTaxaHTCka
nporpama ¢ 15 y4acTHuUUN, KaTo Mpe3 roanHuTe nocre-
NeHHO OPOAT UM Ce yBennMyaBa 1 c1ef NpukItoYBaHe Ha
CraxaHTcka nporpama 2019 r. 6posT Ha ydacTBanute
CTYAEHTU e HaaxBbpan 670. 120 oT TaAx Beye paboTaTt
B [iPYXeCTBOTO. 3@ HaCTaBHULM Ha CTaxaHT1Te ce onpe-
AeNAT Hal-OMUTHUTE Cneunanncty, KoOUTo ga nokaxat
eCTeCcTBOTO Ha paboTa, GpmMeHaTta HW KynTypa v Aa m
BbBEe/aT B PabOTHaTa aTMoCchepa Ha APYXeCcTBOTO.

®upmera nHpopmayms

NMPA3HUL MO CNYYAI 1 FOHU

FEOTPEAAMVHI 1 TEOCTPOW 3APAZLBAXA JELLATA
OT rPYMA FrEOTEXMUH

~i

JeotpenannHr’ AL n ,lfeoctpon" ALl opraHuaunpaxa npas-
HUUWM 3a JeuaTta Ha chyxutenute oT rpyna N[EOTEXMUNH
no cnydait [leHs Ha aeTeTo. Tasn rogmMHa TbpyxecTBaTa ca
4acT OT CbOUTUATAE, C KOUTO ce 0TOEeNa3BaT 44 roanHn oT
cb3faBaHeTo Ha ,Enaunte-Men" n 20-rogniHnHa Ha ,Ena-
unte-Men" B rpyna FEOTEXMIH.

TpuTe TbpXKeCTBa AOHECOXa CUIHW eMOLMN N MHOTO YyC-
MUBKM Ha ydacTHuumTe. B ,Panu leotpenanHr 2019" ce
cbcTesaBaxa 260 gela, KaTo napTuTata 6saxa Ha 1 toHM
B Codusa n Ha 2 toHKM B ETponone 3a BCUYKM CAY>KUTENN
B rpyna FTEOTXMWH. 90 feua ce 3abaBnsiBaxa Ha 2 tOHU
n B ceno Yaspgap, B Apxeoniornyeckuma napk ,TononHunua’,
KbaeTo ,[eocTpoi” ALl opraHuampa npasHUK 3a cBOUTe
Cny>xutenu. Tasn roanHa Tbp>KecTBOTO belle 1 ¢ 6naroT-
BOpUTENHa Kay3a.

YyacTHuumte B ,Panu leotpenamyr 2019 B Cocbuma n ETpo-
none 6axa pa3aeneHu Ha no 8 otéopa. Ha cneunanHa nnat-
dbopma oTHopUTe TpabBalle Aa KOHCTPYMpaT CBOst 6onng,
[la rO yKpacaT 1 crlef, ToBa fa ce BrycHaT B HaAnpesapa,
KaTo elHO OT [leL|aTa Terym KosaTa, a Apyro ce Bo3u B Hes.

3a no-mankuTe cbllo 6axa npeaBuaeHn 3abaBHu Urpn —
[la UrpaaTt GoyNMHI, Aa CBUPST C Kpaka Ha nvaHo, Aa cka-
4yaT Ha 6aTyT WK Aa AafaT BOMA Ha BbOGPaXXEHNeTo cu,
KaTO CY HanpaBsT CBOM MUHW KOIMYKM OT KApTOH.

8-Te oT6Opa ce HaanpeBapBaxa No ABOWMKY, 3a fja U3nbyaT
Han-nobpuTe ABa oTHopa 3a duHana. B Codusa Han-6bp3
6elle OoTOOP [€0TeXMMH, Ha BTOPO MSCTO Ce Kjlacupaxa
CMmenuTe MOMUYETa, a Ha TpeTo — Ckenetute. B ETponone
00PN ABXKABT He ycna Aa Monpesyy Ha Aeua nu poanTenu
fla ce 3abaBnsBat. Panuto ce npoBefe Ha MOKpa nucTa.
Ha nbpBO MACTO ce knacvpa oT60p [eHw, Ha BTOpPO —
JlnnaBute n Ha Tpeto — HenobeanmuTe, KOUTO BBMNPEKM
TpyAHOCTUTE ce npebopuxa 3a MACTO B YesHaTa TpoviKa.
MbpBUTE TpK 0T6OPA Ha BCAKO OT MpasHeHCTBaTa ce Kadu-
Xa Ha moYeTHaTa CTbNbUYKa, 3a fla nonyyaT Mefanu ,Panu
leotpenanHr 2019" OT eknna Ha APY>KECTBOTO.

Ha napTtuto Ha ,[eocTpoin” Al B Apxeonornyeckusa napk
,TononHnua B MecTHocTTa ,CBeTa [leTka MpuUCbCTBa-
xa feua oT rpag Codws, oT paioHa Ha ETponone v Ha
CpeHOropureTo, 3a KOUTO Gelle OpraHusmpaH CryxebeH
TpaHcnopT. EKMN OT aHMMaTopu ce MOorpwxu 3a Ao0OpOTO
HaCTPOEHMe Ha BCUYKM FOCTW. 3a fAeuaTta MMmalle MHO-
ro M3HeHaaW, pasanyHn Urpu U 3abaBneHns, NOAXOAALLM

~u

Jreotpenpguur’ A u ,leoctpon” ALl opraHusmpaxa npasHuUM 3a Aeuarta Ha cnyxutenute ot rpyna FTEOTEXMUH no cnyvain [leHa Ha

neteto
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HOBUHU

B HaBeuepueTo Ha [leHs Ha AeTeTo GpUpMeHU nogapbum nonyunxa 14 6e6eTa, pogeHU B ceMedCcTBaTa Ha PpabOTHULM U CIYXXUTENU B

+Acapen-Meget“ A[]

KaKTO 3a Hall-MankuTe, Taka v 3a no-roneMute. KynmmnHa-
LUMaTa Ha NapTUTO 1 ,ronsmMaTa Harpaja’ 3a BCUYKK aela
6ellle Bb3MOXHOCTTa fla ce 3ab6aBnsBaT B ATpaKLUMOHHWS
KoMMnekc — ,BbyxeHaTa rpagnHa’, CTeHUTE 3a KaTepeHe u
Hal-HOBOTO CBHOPbBXEHME B KOMMJeKca - ,BbxenaHamns”.
Hapepn ¢ emoLunTe OT YyAecHWA NpasHUK, AelaTa cv Tpbr-
Haxa W C YyBCTBO Ha YJOBMETBOPEHWE, 3aLL0OTO CbOUTME-
To Gelle ¢ 6naroTBopuTeNHa Kaysa. Ha aeTckus npasHuK
Gellle MocTaBeHa KyTus 3a HabupaHe Ha cpeAcTBa 3a Nof-
rmomMaraHe Ha Aela v CeEMeicTBa B PUCK. Te Lie 6baaT aa-
peHn Ha PoHpaumns ,3a HalwnTe feua’ 3aefHo ¢ 37 HacTon-
HU UTpu.

~

JreotpenanHr’ A n ,feoctpon” ALl 3apagBaxa BCUYKU
npucbcTBanM Aela ¢ nogapbLm.

NOAAPBLI N TOPTU 3A AELLATA B MAHATHOPULLLE

B HaBeuepneTo Ha [leHa Ha fgeTeTo hrpMeHU NofgapbLm
nonyymxa 14 6ebeTa, poAeHu B cemeincTBaTa Ha paboTHW-
um 1 cnyxxutenu B ,Acapen-Mepet" A[l. Cpefl TAX umalle
[1Be ABOMKM 6Nn3HaLM U TpuY AeLa, Nponnakanv Ha efHa 1
Cblia aaTa.

KaKTo BCsiKa rogvHa MandyraHute oT AeTCKUTe rpaguHu
B o6LWumHa MNaHartopuile nony4mxa TOpTK No cinyyan Mex-
AyHapoaHNS ieH Ha AeTeTo. MNpasHUKBT UM 6€ U3MbIHEH C
MHOro yCMMBKM!

3ABABJ/IEHMSA 3A JELATA HA ,,AbHAW NPEWBC
META/IC" B KPYMOBIPA/, 1 B YE/IOMNEY

3a BTOpa nopefHa roguHa ,AbHav MNpewse MeTtanc Kpy-
MOBrpaf” opraHuavpa npasHWK 3a jAelaTa Ha cBouTe
cnyxutenun. Ha 9 toHu 3anata Ha O6eMHEH AETCKU KOM-
nnekc rpag KpymoBrpan ce n3nbfHM C MHOIO HacTpoe-
HWe 1 YCMUXHATK Manyyradu. JeuaTta n TeXHUTe poanTe-
nn 6s1xa nocpewHaT oT MobMMM aHUMAaLMOHHU Fepou.

MWHHO AEJIO UTEOSIOrNA  6/2019

ManqyraHMTe OT AeTCKUTe rpaguHu B 06LI.I,MHa FIaHanopMu.l,e no-
Jly4yuxa TOpTU No cnyqaﬁ Me)KAyHapO,D,HMFI A€H Ha faeTeTo

Mop dopmata Ha urpa, HapedeHa ,OKONoO CBETa C KanluH-
KaTa v 4epHusa KoTapak', aHuMaTopu ce norpuxuxa ga
pasxoddaT JeuaTa U3 pasnuyHM Kpaulila Ha ceeTa u Ja
3aMno3HanAT C HELLIO XapaKTepHO 3a CbOoTBETHATa cTpaHa —
MecHu, TaHuwW, sabenexxmntenHoctTn. Kato 4acT oT 3aba-
BfIEHWATA Ha MNpasHuKa 6axa OpraHusnpaHn HAKOJIKO
pPasfiMYyHM KbTa, B KOMTO AeljaTta nmaxa Bb3MOXHOCT Aa
ce BKJIKYaT 1 [ja pasBUXPAT CBOETO BbobpakeHue, npa-
BEWMKM BUXKYTa UK XBbpUmnna. PUCYHKUTE Ha NNLE UK Ha
pbKa CblLO NpeansBrKaxa MHTepec. MHOro NecHu n Tax-
LM JOMPUHECOXa 3a BECENOTO HAaCTPOEHME U MO3UTUBHU
emMoLun. B Kpaa Ha npasHuka gelaTa 6sxa U3HeHagaHu ¢
PasINYHN BKYCOTUN.
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HOBUHU

NecHU, TaHLUU U MHOTO Urpu 3a nopefHa roauHa, “ObHaun Wb Tan noneyv” otéens HA Ha geTeT
C nec a oro 3a nopegHa ro a,” Mpewbc MeTanc Yenoney” otéenasa [le a peteTo

C necHK, TaHUM 1 MHOMO MrpK 3a nopeaHa roavHa, “dbH-
am Mpewbe MeTanc Yenoney" ot6enssa feHa Ha AeTeTo
C UBETEH npasHuK. MNapk KopmuHell B ceno Yenoney ocu-
rypu NpoCTOp 3a UrpuTe Ha BCUMYKM yYacTHMUM. Mandyra-
HWUTe ce 3abaBnsiBaxa C TeMaTUYHO NapTh , TpondeTaTa”.

YCMUXHATUTE aHMMaTOPM Ha NapTu areHumns ManqyraH-Be—
n1KaH 6sxa noAroTBUIN UHTEPECHN 3aHMMaHUA, C KOETO
aHraxmupaxa BHUMaHMETO Ha Masjku 1 ronemun. Beuykum
y4acTBaxa B Pa3/IM4HKN rpynoBun Urpn n CbCTE3aHNA, a BCe-
KW, KOWTO MMalle »KenaHue, nony4n NpmnKasHa pnCcyHKa 3a
mue Ha Heroe N6MM rep0|71.

ATpakuua 6eLle NNaHUHCKOTO Kyde-cnacuten Pekc, KoeTo
Konera goBefe, 3a fla AeMOHCTPMPa Kak ce HamMupa YOBEK,
3ary6eH B niaHuHaTa.

3abaBneHneTo NPOab/KM [0 paHHWUA crneaobes, a 3a hu-
Han geuata nycHaxa 6asioHn B HE6ETO 1 BCEKU CU TPbrHa
MOSIOXUTESTHO 3apefeH 1 C NMPUATHU EMOLIUN.

3a BTOpa nopepgHa roguHa “AbHau Mpewbc Metanc Kpymos-
rpaa’ opraHusmpa npasHuK 3a gelata Ha CBOUTE CIYXUTENN.

14

MpasHuKbT, opraHusupa ot ,Kaonuu“ EA/L B [lynoBo cbbpa Hapg,
300 pgeua

NPA3HVK B AY/10BO

Han 300 geua ot [ynoBo W npuiexawmTte o6WmHN ce
3abaBnaBaxa Ha 31 Mal Ha mapTW, OpPraHM3npaHo 1 no-
fapeHo Ha oblWuHaTa ot ,KAOJIMH" EALL no cnydait kpas
Ha y4yebHaTa rogmHa 3a MankuTe ydyeHuum n [eHs Ha ae-
TeTo — 1 toHU. My3uKa 1 eTCKM CMAX orfacsxa niowaaa
npefn crpagaTa Ha obumMHaTa B Npoab/KEHWe Ha 2 Yaca,
a aHMMaTopuTe, 06/1e4eHN C MbCTPY KOCTIOMW Ha aKTyarn-
HV aHUMALVMOHHW repow, Aafloxa BCUYKO OT cebe cu, 3a Aa
rapaHTvpaT 4O6POTO HAaCTPOEHWE Ha BCEKM MaTbK y4acT-
HWK, NMPUCBEANHWA CE KbM MNapTUTO. VI Ha nNpasHKK KaTo
Ha NMpasHWK — B Kpas Ha KyrnoHa BCHAKO AeTe CU TPbrHa
c 6anoHn 1 ¢ peknameH nogapbk, npegoctaseH oT ,KAO-
NNH" EAL.

C ornep Ha TekyLMTe 1 6bAelly MHBECTULIMOHHM MaHoBe
Ha ,KAOJIMH" B paiioHa Ha rp. [ynoBO v B YHUCOH C GUp-
MEHUTE LIeHHOCTW, KOMTO M3MNoBAABa, KOMMNaHMATa Beve
noBe4ye OT TPU FOAMHM € OTFOBOPHA 4acT OT JyfoBckaTa
O6LHOCT M MOAKPENA PasfMYHU KyNTYPHU U COLManHu
MHMLMATMBM Ha MeCTHaTa BNacT M Ha camopeiLuTe B pe-

r'MOoHa.
dupmeHa nHpopmaLmus
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CbbUTUA

XV MEXXAYHAPOAHA KOH®EPEHLIUA MO OTKPUT
U nogBoaeH AObUB HA MNMOJIE3HU N3KOIMNAEMM -
TPAOIVUNN N MEXOYHAPOLHO MPUSHAHWE

YacT oT yyacTHuuuTe B XV MeXxgyHapoaHa KoHdepeHLUs Mo OTKPUT U NOABOLEH A06MB HA NoNe3HM u3KonaeMu, xoten ,Actop rapabH”,
K.K. ,CB. CB. KOHCTaHTUH 1 EneHa", BapHa, 3 - 7 toHn 2019 r.

MO RED,
UNION OF MINING, GEOLDUY
n:ru“mlmm i 0N N0 IOPHOMY RETY,

W METARMYPIWH

June 37, 2013

mgt. 51, Constanting and Elena’s
Resart TSk Vaena, Bulghrla

Hote) "Astor Garden”

nepvopa 3 - 7

toHn 2019 .

B K.K. ,CB. CB.
KoHcTaHTuH 1 Ene-
Ha', BapHa B xoTen
LACTOp rapabH” ce
nposege XV Mex-
OyHapoaHa KoHbe-
peHUMNS MO OTKPUT
1 NoABOAEH 106MB
Ha MOMEe3HU N3KO-
naemu.

IaMunHaxa no.e-
ye ot 30 roguHm
OT npoBexaaHe-
TO Ha nbpBaTta
KoHbepeHUMNA
no OTKpWUT [o-
61B Ha nosiesHu
n3Konaemmu n
YCTONYMBOCT Ha

oTKocuTe B rp. NaHartopulle, KOeTo e JoKa3aTencTeo 3a
NPU3HaHMETO 1 aBTopUTEeTa Ha TO3W Beye TpaaMLIMOHEH
dopym. Mpes 2005 r. ce BkAOYBA M NOABOAHUSA AOOUB
Ha Mose3Hu U3Konaemu, KaTo TeMaTUYHO HamnpaBsieHve ¢
0cobeHa BaXKHOCT.

MpoBexaaHeTo Ha KOHMepeHUuusTa e BaxHO W 3a cTpa-
HW C pasBWTa MUHHA WHAYCTPMUs, KaTo nnatdopma Ha
eKCMEePTU, YUYEHW U WMHAYCTpUanumM OT Usn CBAT, KOATO
No3BOMABA MPOBEXAAHETO Ha MPOAYKTWMBHW AWCKYCUH,
CBbP3aHu C Hall-HOBUTE TEXHOMOMMYHI Pa3paboTKM U Npo-
M3BOACTBEHN METOAM B MUHHATa MHAYCTPUS. o BpeMe Ha
KOHdepeHUMsiTa 6sxa 06CbAEHN U BbNPOCK, CBbP3aHu ¢
MWHHOTO €10, HaYYHW 1 TEXHUYECKM aCMeKTU Ha YCTONUN-
BOCTTa Ha MUHHUTE AENHOCTU, KaKTO 1 TAXHOTO COLMANHO
Bb3/AeNCTBYE. B TO3M KOHTEKCT, OCBEH O6CHXKAAHETO Ha
Hay4YHM M TEXHMYECKM BbMPOCK, OCHOBHATA el Ha KOH-
thepeHUMATa e 1 a ce Cb3aaAaT HOBM Bb3MOXHOCTM 3a
pasBuTWe Ha BUsHeca.

KoHdbepeHUMsTa ce npoBede CbC CbAeNCTBMETO Ha Mu-
HWUCTEPCTBOTO Ha WMKOHOMWKATa, MUHUCTEPCTBOTO Ha
eHepreTukaTa U MUHUCTEPCTBOTO Ha OKOJIHATa cpeaa u

Ooknaga Ha Tema ,OnpegensiHe Ha KOIMYECTBEHM OLLEHKN Ha OCHOBHUTE XapaKTEPUCTUKN HA TEXHOMOrMUTE 3a Noa-
BOAEH J06MB Ha NoJIe3HU U3Konaemun”, npeacTtaBeH Ha KOHQepeHLMaTa OT aBTOPCKU KOJIEKTUB OT MUHHO-Fe0TOXKM
yHuBepcuteT ,CB. UB. Puncku” - rn. ac. g-p laHven leoprues, gou. A-p EBreHuss AnekcaHgpoBa, ri. ac. A-p CumeoH
AceHOBCKMU, HX. Anmntbp AnmuTtpoB Kalikos, npod. a-p MBaino Meoprues Konpes, Le HamepuTe Ha CcTp. 26

MWHHO OENO U reonorusa
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CbbUTUA
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BoauTe. CbopraHusaTopu Ha dopyma
6saxa depepaumsaTa Ha HayyHO-Tex-
HUYeckUTe Cbto3n B bbnrapusa, MuH-
HO-reonoXxkuns yHmeepcuteT ,CB. VBaH
Punckn’, YHMBEpPCUTETHT MO apxmTek-
Typa, CTPOUTENCTBO U reopesus, Bu-
CLIETO CTPOWUTENHO yuunnuule ,J1ro6eH
KapaBenoB*, BuclleTo TpaHCNopTHO
yunnuile , Togop Kabnewkos", bbarap-
cKaTa MWHHO-TeoNoXKa Kamapa, Ka-
Mapata Ha cTpouTenute B bbarapua u
Acoumnaumsa ,Bbnrapckn Bbrnegooms”.
KaTo napTHbOpW Ha TOBa Hay4HO Cb-
6uTHe y4acTBaT ronsaMa 4acT oT Apy-
»KecTBaTa OT MUHHUA BpaHLL.

Mpn OTKPMBAHETO Ha KoHdepeHUMUsaTa
npeacefatenaT Ha Hay4Ho-TexHude-
CKMWSA CbH3 MO MUHHO [eno, reonorus
n MeTanyprua a-p nHx. Kpemena [e-
OensHoBa NO3ApaBu y4acTHULMTE ©
oT6ena3a MONOXKUTENHUTE OT3UBMY,
noJjlydyeHn B Xofa Ha opraHusauuaTa
Ha cbouTmeTo. MNo3apaBuTeneH agpec
OT VMMETO Ha MUWHUCTBbP TeMeHyXKa
MNeTkoBa nopHece WHX. CTaHUcnaB
CTaHKOB - AaMpekTop Ha [upexkunsa
,[1pMpoaHM pecypcu, KOHLUECUN 1 KOH-
Tpon". lNosapaBneHne KbM y4acTHULN-
Te B KOHdepeHUMsTa oTnpasu npod.
n-p JltobeH ToTeB - npeAcenaTen Ha
CbBeTa Ha pekTopuTe B bbnrapus wm
p,PexkTop Ha MWHHO-TEONIOXKKNA YHU-
BepcuteT ,CB. MBaH Punckn". MNosgpa-
BUTESIEH afpec OT UMETO Ha U3MbJIHU-
TenHus aupekTop Ha ,Enaunte-Men" Al
nHX. Hparomup [dparaHoB nogHece
MHXK. [eoprun [leTpoB — 3aM.-reHe-
paneH aupektop ,lpomsBoAcTBO”.
OT UMeTo Ha npeacepatens Ha bbs-
rapckata MUWHHO-TEONOXKA Kamapa

MWHHO AENO UTEOSIOrNA  6/2018



npod. ATH MHX. H1kona BbakaHOB yYacTHUUMTE No3apa-
BW Aou. A-p MBaH MuteB — M3NbHUTENEH AUPEKTOP Ha
BEMIK. OT nmeTo Ha MHX. AHAOH AHAOHOB — U3MbJIHUTE-
neH ampekTop Ha MuHn ,Mapuua-natok" EAl nosapasne-
HWe nofdHece nHx. AceH Yaywes - upekTop NTB.

MNpes namMmHannTe ABe roAnHu oT NocneaHaTa KoHbepeH-
UM MO OTKPUT M NOABOAEH AOOMB Ha NONE3HN N3KONaeMu
CBETOBHOTO MPOW3BOACTBO Ce pas3BM U [OBefe [0 3Ha-
YuUTeNHM NPOMEHM B OpraHmsauusTa, aBToMaTu3aumaTa,
NNaHMpPaHEeTO N NPOEKTUPAHETO B OTKPUTMA A06uB. [1po-
BeXAaHeTo Ha hopymMa e B CbOTBETCTBME C rnobanHaTta
TeHIEeHUMs Ha yBennyaBaHe Ha fefna Ha OTKpUTUS 1OOUB
Ha MonesHW M3KonaeMu Ha MUHepanHW CypoBUHK. bbra-
pusi e ApbK NPUMeEpP B TOBA OTHOLLEHWE, T KATO OTKPUTUS
f06VB 3aema okofo 95% OT MMHHOTO MPOM3BOACTRO. Te-

MWHHO OENO U reonorusa

CbbUTUA

MaTUKK, CBBbP3aHN C nosuLLaBaHe Ha edeKTUBHOCTTa Ha
npunaraHnTe TEXHOMOI MK, C ONasBaHe Ha OKoHaTa cpeaa,
C NasapuTe 1 peanunsauMaTa Ha NPOAYKTWUTE OCTaBaT ak-
TyasnHW U AUCKYCUOHHW. HaBNM3aHETO Ha CbBPEMEHHUTE
TEXHOMOrMM B MUHHATA MHIYCTPUSA Le MOMOrHe Aa ce no-
BULLUN KOHKYPEHTOCNOCOBHOCTTa Ha MUHHATa MHAYCTPUS-
Ta U HaManaBaHeTo Ha pucka. Tean hakTopy Lie NpoabS-
»aT Ja UMaT OTHOLLEHME 1 B BbeLLe 1 e 6b4aT NoBoj 3a
CpelLUn Ha eKCrnepTH, KakTo 1 3a OOMEH Ha OMNWUT 1 UHbOpP-
MaLust 33 CbBpEMEHHaTa HayKa 1 NpakTuKa.

3a yuyacTue B KoHbepeHUmaTa 6axa npeactaseHn Hag 40
Hay4yHV AoKNafa, oTnedyaTaHn B U3OaHMETO Ha KOHdepeH-
UvATa, NPUAPYXKEHO OT NPEeseHTaLMOHeH ANCK. [loBeye OT
85% OT Ny6/MKyBaHWUTe AoKnaamn 6axa 3HeCceH! B nieHap-
HWTE 3acefaHns.
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B 1031 npecTuxeH GopyM ydacTume B3exa Hag 150 MuH-
HW ekcnepTw, NpenofaBaTeniv OT YHUBEPCUTETU, KaKTO U
Konern oT NMpoM3BOACTBOTO OT bbarapus, benapyc, ep-
MaHus, Kocoso, CeBepHa MakenoHus, Pycusa, Cbpbus u
LLseuuns.

Mpu NpoBefeHWTe AWCKYCUM 6sixa HanpaBeHu peauua
Hay4YHO-060CHOBaHW MPefoXKeHNs 3a YCTOMYMBO pasBu-
TWE Ha OTKPUTWA MUHEH [OGMB MNPV BUCOKM €KOMOTMYHM
nsnckBaHua. FonsM NpoLUeHT OT Aeneratute nposiBrxa
BMCOKa aKTMBHOCT ¥ OTMpaBuxa peauua npenopbku KbM
opraHusaTopuTe 3a NpoAbiikaBaHe W paslivpsiBaHe Ha
KOHTaKTUTE Mex Ay CreunanicTuTe n yYeHuTe OT CBETOB-
HaTa NpakTuKa Ha OTKPUTUS M NOABOAEH AOBMB Ha roses-
HW M3KOMaemu.
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FURTAMALLE SV CeRINT

OpraHn3aLnMoHHNAT KOMUTET M3KasBa CbpaedHn 6naro-
[IApHOCTN Ha reHepanHua CrnoHcop Ha KoHdepeHuuaTa -
,Enaunte-Men" AL n Ha cnoHcopute ,Acapen-Mepet”
A[l, ,leoctpon” All, ,leoTexmun" OO/, ,leoTpenanHr’ Al
n MuHn ,Mapuua-Natok" EALl 3a okasaHaTa duHaHCOBa
noakpena, Ha aBToOPUTE, U3NOXUTENNTE, BOAELLMTE Ha nre-
HapHW 3acefaHunsi, 6e3 KOMTo He 61 MOrbAl [la ce NpoBeje
3a nopefieH MbT TO3M YTBbPAEH HaydeH hopyMm.

HapsBame ce cneasallata XVI KoHdepeHumMss npe3
2021 r. OTHOBO f1a cbbHepe Hay4HUss NoTeHUMan Ha bbnra-
pust n EBpona B 061acTTa Ha OTKPUTUS 1 NOABOAEH 0OUB
Ha Nones3Hu M3Konaemu.

Ha)/‘-IHO-TE‘XHMLIeCKMﬂ CbrO3 110
MWHHO J€J10, re0s10rns n MeTayprisi

MWHHO OENO U TEONOrna
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MOBAJIHU KITMMATUYHU NMPOMEHMU -
YPOLUTE OT N'EOJIOXXKATA UCTOPUA HA 3EMATA
U CbBPEMEHHWUTE PEAJIHOCTU

Akag. Togop Hukonos

GLOBAL CLIMATE CHANGE - LESSONS FROM THE EARTH'S GEOLOGICAL HISTORY

AND CONTEMPORARY REALITIES

Acad. Todor Nikolov

aTo evH OT HaW-BakHWTe NpUpoAHWU GakTopw, OT

KOMTO 3aBMUCU XXMBOTHT Ha 3eMaTa v HEMHUAT 06-

VK, KNUMaTbT BUHArK e NpusaMdan BHUMaHMETO
Ha xopaTa, a NPo6NeMbT 3a CbBPEMEHHUTE KNUMATUUYHN
N3MeHeHNss B permoHasneH 1 rnobaneH acnekT npeacra-
BNsiBa 0Cob6eH MHTepec. To3u npobem obaye Moxe aa
6bae pasbpaH caMo ako ce Mno3HaBaT AbAroTpanHuTe
3aKOHOMEPHOCTU B KNUMATUYHUTE KONebaHUa 1 OCHOB-
HUTE KNMMaTUYHW LMKAM B UCTOPUSATA Ha 3emMATa, T. e.
TOBa, KOETO BAM3a B NpeAMeTa Ha raaeokIMMaTonoris-
7a. 3al0TO KAIMMaTBT ce e popmMmpan B paHHUTE eTanu
OT MCTOpUATa Ha HallaTa nnaHeTa. 3aefHO C TOBa, He e
Bb3MOXHO Bb3CTAaHOBSIBAHETO Ha [APEBHWTE KAMMATK,
6e3 No3HaHNS Ha CbBPEMEHHAaTa KNMMaTonoruns.

Cpefi MHOXeCTBOTO NMPoBIEMM, KOUTO ca 06eKT Ha BHU-
MaHWe Ha cBeTa AHec, 6€3CNOpHO eJHO OT MbpBUTE Mec-
Ta ce naja Ha AMHaAMUYHWUTe KonebaHus Ha KnumaTta Ha
3emaTa.

Tesn NpobnemMu HeMPeKbCcHaToO ce ANCKYTUpPaT U NnoaHa-
CAT Ha WMpoKaTa Ny6fMKa KaTo HeLlo MBKIKYUTENHO,
HemosHaTo [0 cera, OTKPWUTO cera OT 3aToNIUCTUTE —
anonoreTn Ha rno6anHoTo 3aTonsgHe. Te ca OrpomMHa
apMusa ¥ MaHWMynuMpaT CBeTa CbC CTPax.

Mopaan ToBa MMa OCHOBaHWe Aa ce nofayepTae, olle B
Ha4yanoTo, MUCbNTa Ha Hoam Yomcku: CBeTwhT gHec ce
ynpassisiBa cbC cTpax!

Cnopefi CbBpeMEHHUTE MpeACcTaBy, BPEMETO e exevac-
HaTa W exefJHeBHaTa NposiBa Ha METEOPONIOrNYHNTE YC-
noeusa (aTMochepHoO HanaraHe, cTeneH Ha CiabHUerpee-
He, TeMnepaTypa, BATbP, 06/1a4HOCT, BNAXKHOCT, Banexm)
B AafeHa o6nacT. KnumaTbT e No-061i M3pas Ha BpeMeTo

ma (klima, klimatos), KoATO 03HayaBa HaKOH. TON e

BbBEEH 3a MbPBY MbT OT APEBHOTPbLLKUA aCTPOHOM
Xunapx ot Hukes (Il B. np.H.e.). [lpeBHUTE rbpLiM ca CBBP3-
BaAM KAUMaTUYHUTE MPOMEHM C HaKJIOHA Ha ClbHYeBuTe
SBYM KbM 3EMHAaTa MOBBPXHOCT, KOMTO 3aBUCK OT XapaKTe-
pa Ha jageHata 0671acT, HEeMHOTO reorpadcko MooXKeHue
1 CbOTBETHNA CE30H.

| €PMUHDBT KJAMMAT NPpon3nn3a OT rpbLUKaTa AymMa K/iu-

Npewte Ha Xumapx v Ha HerosuTe MocnefoBaTen
rocnoAcTBaT A0 Hayanoto Ha XIX B., KOrato BeSnKu-
AT Hemcku yyeH AnekcaHabp ¢oH Xymé6ong (1769-—
1859 r.) cBBbp3Ba KMMaTa He caMo C BAUAHMETO Ha CbH-
LIeTo, HO CbLLUO C AMHaMVKaTa Ha OKeaHa, OKeaHCKuUTe Teye-
HWA 1 C XapaKTepa Ha cyluara.

Mpes 20-Te roAMHN Ha MUHaNNs BEK CPbOCKUAT reodunamnk
1N MeTeoposior MunotuH MunaHkoBuY, paspadboTn Teopus,
cnopea KoATO OCHOBHWUTE KIMMATUYHK NMPOMEHU ce onpe-
[ensT OT MarHWTyZa Ha CAbHYEBOTO IbYeHWe, KOeTo 1aBa
[0 3eMsTa ¥ KoeTo e QYHKUMA OT UMKINYHUTE N3MEHEHUS
Ha HelHaTa opbuTa.

M NpencTaBnsBa ObAroTpaeH (CTAaTUCTUYECKM) PEXMM
Ha cb4yeTaHMe Ha pasfiMyHM MEeTeopOosIornYHK hakTopu
B TeYeHWe Ha ronsaM nepuof oT BPeMe 1 Ha 3HAYNTENHN
NpOCTPaHCTBa, OBVKHOBEHO B 06Cera Ha OTAeNHUTe 3eM-
HK xemuchepu.

Mo npeanoxeHne Ha CBeTOBHAaTa METEOPOSIOrMYHaA Op-
raHuM3auus e NpueTo, Ye TO3M NepPUOA OT BPEME € CPeHO
okono 30 roguHn. 3a oTAenHuUTe 061acTn Ha 3emdATa e
xapakTepeH cneunduyeH KnumaT: TPonmyeH, cy6Tponu-
YeH, YMepeH, MOPCKW, KOHTUHEHTASEH, CyX, BITaXeH, CTy-
[eH.

YacTu oT nekumsaTa e UsHeceHa npej akageMunyHarta 06I.LI,HOCT B EbnrapCKaTa aKkagemMumd Ha HaykKuTe,

25 anpun 2019r.

MWHHO OENO UTEONOrNA  6/2019
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kaa. Togop HvkonoB e 3aBbpLUMA BUCLLe 06pa3oBaHue No reonorns B Co-

duiickna yHuBepcuteT ,CB. Kn. Oxpuackun” npes 1955 r. HayyHaTa cu Kapu-
epa 3anoyBa npes3 1957 r. kKaTo Hay4YeH CbTPYAHWUK B [€0N0rMYeCKns UHCTUTYT
Ha BAH (npe3 1968 r. e n36paH 3a CTaplUn Hay4eH CbTPyAHWK). Cneumanmampan
e B Pycusa (1960 r.) n ®paHumnsa (1968 r.). [loktop e no reonorus (1967 r.) n gok-
TOP Ha reosoro-MuHepanornyecknte Hayku (1984 r.), AbnroroguileH npodecop
(o1 1979 r.) B Coduitickmua yHMBepcuTeT M B leonornyeckns MHCTUTYT (1996-
2002r.). OT 2003 1. e rocT-npodecop B lreorpadcKkns MHCTUTYT Ha BAH. YneH-Ko-
pecrnoHfeHT (1984 r.) 1 peicTBUTENEH YneH (akagemuk) e Ha BAH (1997 r.);
[IOKTOp XOHOpWC Kay3a Ha YHuBepcuTeTa ,[lon Cabatue" B Tynysa, ®paHuma
(1994 r.). YneH 1 pbKOBOAUTEN € 3@ AbJrM NEpUoaM OT BPeEMe Ha peamua Ha-
LIMOHAaNHN, AbPXKaBHW U OBLLIECTBEHN KOMUTETU U KOMUCUM B cdhepaTa Ha Hay-
KaTa 1 BUCLIETO o6pa3oBaHue. YneH e Ha peauua 6bArapcku, Yy>xaecTpaHH! 1
MEeXAYHapoAHM HayYHW ApY>KecTBa M acoumaumn. MNoyeTeH YneH Ha hpeHCKOTO,
CPBOCKOTO M 6BAraPCKOTO re0SIOrMYECKO APYXKECTBO. HocuTen e Ha HaumoHan-
HW M Yy>KAECTPaHHM opAeHn 1 Mefdanu. OCHOBHMUTE My Hay4HU MHTEepecu ca B
obnacTtTa Ha ,llaneoHTonorMaTa u crtpaTurpaduaTa’; ,Teopus Ha eBOOLMUS-
Ta"; ,PervoHanHaTa reonorus’; ,Maneoreorpad®usata n naneokaMMmatonornsara’.
Akag. Togop HuKonoB e yen nekumn B pefuLa NpecTuiXXHU Yy>XXAECTPaHHU YHU-

KOW CA OCHOBHUTE ®AKTOPU 3A KIIMMATUYHUTE
NMPOMEHW?

KnumaTtmyHaTa cuctemMa Ha 3emaTa ce e hopmupana u
e Mol HenmpekbCHaATOTO Bb3[eNCTBME Ha HAKOMKO OC-
HOBHM hakTopu: 1) Bapuaumm B ClbHYeBaTa pagmaums,
06YCNIOBEHN OT AVHAMUYHUTE Npolecy Ha CNbHUETO; 2)
N3MEeHeHNsa B OpbUTanHUTe napameTpu Ha 3emsaTa npu
HEMHOTO ABMXEHWEe 0KONo CAbHLETO; 3) reodrsnyHn v
FE0NOXKM (TEKTOHCKM) MPOLIECKH, KOUTO reHepupaT Bb-
TpeLHns cTpoex Ha 3emsaATa 1 GOpMMPaHeTO Ha OCHOB-
HUTE YepTy B reoMop@ONoXKMs 061K Ha NnaHeTaTa.

ACTPOHOMUYHUTE N opbuTanHuTe hakTopu UMaT QyH-
[aMeHTa/lHO 3HayeHue 3a KaMMaTuTe B reosioxkkara
ncTopust Ha 3emaTa. Teaun dhakTopu ca CBbP3aHu C Bbp-
TEHEeTO Ha 3emMsTa OKOJI0 CBOATa OC 1 OKOJI0 CNbHLUETO;
Ha CnbHYyeBaTa CUCTEMA OKOJIO FaNakTUYHWUS LIEHTBP;
Ha B3aumMmoencTBMeTo Ha cuctemute 3emMAa—CnbHUE U
3ema—JlyHa. Ha-o06wmaT 6ener Ha acTPOHOMUYHKTE U

N’bHYeBaTa cucTema ce Hammpa Ha mexay 25 000 n 28 000

CBET/IMHHU FOANHM OT FanakTUYHUSA LEHTBHP U e pasmnosioxe-

Ha B e[lMH pbKaB B nepudepusita Ha MneuHuns nuT. Mpw ceoe-
TO ABUWXXEHME OKOJO ranakTuyeckus UueHTbp CnbHUeTo (3aeaHo ¢
usinata CnbHYyeBa cucTemMa) M3BbPLUBA BbHOO6PA3HO ABUMXKEHNE
no nofobue Ha rMypKaHeTo Ha AenduHN B MOPETO, MPU KOETO Npe3
nepunog ot okono 25—-30 MJIH. TOAUHW, TO Ty € MOA ranakTUyHa-
Ta paBHWHA, Ty M3nu3a Hafg Hes. CynepKOHTUHEHTANHUTE LMKK,
C KOWTO e cBbp3aHa gedparMeHTaumaTa Ha MerakoHTUHEHTU OT
Tuna Ha lNaHres n ApendbT Ha NIMTochepHUTE NIoYK, OTroBapaT Mo
NPOAB/MHKUTENHOCT Ha eIMH KOCMUYeCKM eoH. C TAX ca CBbp3aHu
CblLO Hal-ronemMnTe NegHNKOBN MEPUOAN B UCTOPMSTA Ha 3emMAaTa
— BeHacku — 600 Ma; opposuwky — 440 Ma; nepmcku — 250 Ma;
nnencroueHckn — 1,6 Ma.
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BepcuTeTH. Hay4HoTo My TBOpYeCcTBO obxBalla Hag 270 Tpyaa.

opbuTanHNTe Bb3AENCTBUA BbPXy 3eMATa Cce M3pasasa
OT LMKIMYHKSA XapaKTep Ha OCHOBHUTE reosTIoXKM npoLie-
cv (B T. Y. ¥ KNUMATUYHUTE), KOUTO Mogenunpat 3emsaTa.
Ha dboHa Ha Te3n 3aKOHOMEPHOCTH rnobanHuTe N3MeHe-
HUS Ha KNMMaTUTE B UCTOPUATA Ha 3eMsiTa Tpabsa fAa ce
pasrnexaaT KaTo 4acT OT reosioxkaTa UMKINYHOCT.

KnumaTunyHaTa cuctema Ha 3emMsiTa € MHOrO C/IoXKHa U
OMHAMKUYHa, C XaoTMYHO NPOTHUYaLLM NpoLiec B 6uocde-
paTa, kKpuochepaTa (NefHULMTE) U KOHTUHEHTanHuTe
npocTpaHcTBa. Ta ce xapakTepusupa C peauua napa-
MEeTpW KaTo: TeMnepaTypa, Banexu, BAaXXHOCT Ha Bba3-
fyxa 1 no4BuTe, rno6anHoOTO MOPCKO HUBO, CbCTOAHME
Ha NONAPHUTE U KOHTUHEHTANHNTE NeAHULUM 1 CHeXHaTa
noKpuBKa.

TS 3aBMCM CbLIO OT AMHAMMKaTa Ha KpynHOMalLabHuUTe
aTMocdhepHU UMpKynaumun, AnMHamMukKaTa Ha OKeaHCKU-
Te ¥ MOPCKUTe HaCelHW, YecToTa 1 cuila Ha eCKTPEMHU
METEOPOSIOTMYHN ABMeHUsA (Hanpumep OT poda Ha EH-

~—
raNaKTHYCCKa
25 MuH.- CABLHYMCBA pabpHRHA
TOIHAR cHcTeMa

Cxema 3a poTaumaTa Ha CnbH4YeBaTa cMcTemMa OKoJo LeHTbpa Ha
FanakTukaTa c ocuunauusa Ha 0p6VITaTa OKOJ10 paBHUHaTa Ha la-
NakKTuKaTta

MWHHO OEJ10 U TEOJIOTUA



AcTposoMH4HH DaKTOpH H
opiuTamN B geHCTRHA
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‘ Ce gnmenTammn

Ieonomkn neranne

KnumaTtuyHata cuctema Ha 3emATa

CO-edeKTa, 32 KONTO Lle CTaHe BbNPOC MO-KbCHO) U Ap.
YecTo ce HabnogaBa Kak Mpu He3HaYUTeNHU U3MeHe-
HWSA Ha BTOPOCTENEeHHN GakTopu HaCTbNBaT 3HAYNTENHM
NMPOMEHW Ha CINIOXHM NapaMeTpu B KIMMaTU4YHaTa CucTe-
Ma, KOeTO BOAM HEe MPOCTO A0 MPOMSAHa Ha BPEMETO, a [10
N3MEHEHVE Ha KNTMMaTa 3a onpeAeneH nepuoa.

KaTo ocHOBeH MokasaTen, KOWTO XapakTepuaupa rio-
6anHns KAMMaT Ha 3emMaATa, OBMKHOBEHO ce mpuema
cpesHaTa TemriepaTypa Ha 3eMHaTa MoBbPXHOCT — Ts, KOsi-
TO B CbBPEMEHHUTE YCNoBMUA € okono +14,8° C.

CblecTBYBaAT MHOIO FeOSIOXKKMN JaHHK, KOMTO MOKa3BarT,
4ye Tasn cpefiHa TemnepaTypa ce e MpPOMeHsa MHOro-
KpaTHO B MCTOpMATa Ha nnaHeTaTta. [10 nsdncneHns Ha
amMepukaHckua naneoknumaTtonor Kp. CkoTtese (2004),
Ts BbB BpemeTo OT 2,5 mnpAa. roavHu BP o aHec ce
e NpoMeHdana B uHTepBana ot 12° po 22-25° C. Kato
M3KIIOYMM paHHUTE eTann (apxaickata epa) B eBOJItO-
UMATa Ha 3EMHUTE KNUMaTh, MOXe a CU BUAW, Ye B OC-
TaHanaTa 4acT OT UCTOpUSATa Ha HawaTa niaHeTa Kiu-
MaTuTe NoKasBaT UMKINYHK KoNnebaHWa B Npegennte Ha

KJTMMATOJ10I U

onpefeneHn CTOMHOCTY Ha TeMmnepaTypuTe Ha 3emHaTa
MOBbPXHOCT.

B TakaBa CNnoxHa cucTema, npoMsiHata Ha eanH dhakTop
MOXe [la 4oBe/e [0 CbLIECTBEHN NPOMEHN B APYrK ene-
MEHTU Ha KiMMaTu4yHaTa cucTemMa, B T. Y. U Ja npeans-
BUKa EKCTPEMHU METEOPOJSIOrNYHM ABJeHMS. Hanpumep
TEHIAEHUMATA KbM TN06aNHOTO 3aToMIAHE MOXe Aa
MPUYMHN CBLLECTBEHN 1 OMACHU NMPOMEHM B OKeaHCKUTe
TEeUYEeHUs, KOMTO Lie OKaxkaT KOJIoCanHO BIVAHME BbPXY
KnMmaTa. B cbBpemMeHHaTa enoxa MHOro CbleCTBEHO €
BIMAHMETO Ha YoBeKa.

B3AUMOLENCTBUETO HA ATMOC®EPATA C OKEAHA
E OCHOBHATA NMPU4YUNHA 3A PESKUTE NMPOMEHU
HA KJIMMATA

He caM0O B CbBPEMEHHOCTTA, HO 1 B AbJirata uctopusaTa
Ha 3emMaTa KNMMaTbT BUHArK e 6UN AMHaAMUYHa cucTe-
Ma, KOATO MoKasBa LMKINYHKM KonebaHua ¢ pasnnyHa
NPOABIIKN-TENTHOCT — OT AgeceTunnetTnd 4o AeCeTKN N CTO-
TMUn MUINOHWN TOANHN.

3aTonNNAHEeTO Ha KMMaTa B Kpas Ha nneicToleHa 1 npes
XOMOLEHa CTUMYNNpa eBOIOLMATA U pas3cesiBaHeTo Ha
XOMUHUAWTE. Ho, ¢ mosdBaTa Cv, YOBEKbT 3anoysa Aa
OKa3Ba 3HaUYMTENIHO BAMAHME BbPXY OKOSHATa cpeaa M
KnMmaTa, M3NbKBalKKM NOCTENEHHO KaTo Hal-MOLLHUAT
reonoxKu GakTop AHeC.

He mMoxe aa ce kaxe, Yye BCUYKM DakTopw, KOUTO BK-
AT BbPXY KNMMaTa Ha 3eMsTa, AeNcTBaT e4HO3HAYHO U
eJHOBPEMEHHO. [10-CKOPO Te NoKasBaT COXHW B3anMO-
fleiicTBMUSA, BCNeACTBME Ha KOUTO MoraT fa ce hopmupaTt
pasnuyHM KNMMaTu. BCbLIHOCT TOBa € eiH GyHAaaMeH-
TaneH BbMpPOC B KAMMATONOrMATa — 3a T. Hap. HeeanH-
CTBEHOCT Ha KvmaTa. OnuTu 3a OTroBOP Ha TO3W Bb-
NpoC Ca NpaBeHW OT peaunua y4eHn, cpej KouTo TpsioBa
crneumanHo Aa ce otbenexart TpyLoOBeTe Ha aMepUKaH-
ckua meTteoponor Eayapa HopTbH JlopeHu. Ton e cpef
OCHOBAaTennTe Ha CbBpPeEMeHHaTa AMHAMWYHA METeOopOo-
norvs. Herosuat tpya ,JeTepMuHmMpaHo HenepnoanyHo
noeefleHne" ce npuema KaTo OCHOBoOMofaraly B Teopu-
ATa Ha xaoca, a camuaT JlopeHy AocTura Ao cCBowuTe
naen 3a xaoca Npyv MaTeMaTU4ecKoTO MOAeNMpaHe Ha
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KJIMMATOJ10I U

rnobanHOTO MeTeoposiorMyHo BpemMe. Crnopes JlopeHy,
KIMMaTbT Ha 3eMATa He Moxe fja 6be eAnH-eANHCTBEH
3a ObArK nepuoaun. Ton 06pasHo KasBa, Ye MeTeoposio-
FMMYHOTO Bpeme e ,AMHaMU4YHa cuctema c neT MUIMOoHa
NPOMeHNNBK", T. €. 32 U3SACHSABAHETO Ha TakaBa cucTema
TpAbBa Aa ce pewaTt 0KoMo 5 MAH. ypaBHeHUS.

KnumaTtuyHaTta cuctema crnopes JlopeHl e YyBcTBuTEN-
Ha U KbM Manku nepTypbaumm (M3SMeHeHuUs) 1 Ye Tasu
4YYBCTBUTENHOCT MOXe fia 6bAe [jaxe Mo-BMCcoKa, 0TKOS-
KOTO HUM BHywasaT MogenuTe. TyK MOXe Aa Ce Moco4u
mMeTadopniHus nspas edekT Ha Nenepynara.

B Tasu Bpb3ka TpaAbBa fa CNOMeHeM NPUHOCKUTE Ha 6bil-
rapckus ydeH akafg. Ctonyo MNaH4yeB B TeopuaTa Ha xa-
oca 1 AMHaMMKaTa Ha MeTeopOoorMyecKnTe NpoLecu.

B peanHocTTa, B KOATO XMBEeM M HabnogaBame Kiu-
MaTWYHWM MPOMEHU C TPEBOXHU TEHOEHLMM KaTo [J10-
6a/IHOTO 3aTon/IsHe, eAUHCTBEHUAT PasyMeH M3Xo[n OC-
TaBa No-Ab/60OKO OMo3HaBaHe Ha 3aKOHOMEPHOCTUTE B
rnobanHuTe KonebaHusa Ha KnMMaTuTe B UCTOPMATA Ha
3emMsaTa. BHyllaBaHeTo, Ye MOXEM a CNpeM ceralHata
TEHAEHLUMA KbM NIEKO MOBULLIEHME Ha TemMnepaTypuTe Ha
3emMsTa e HauBHO. A ToBa ce BTbJINABa Ha xopaTa OT Mno-
peavLa MMYHOCTU, KOUTO HAMAT HUMLLO 06LLO C HayKaTa.

MoHATMeTO ,rnobanHo 3aTonnaHe" YyecTo ce pasbupa no-
FpeLLHo, KaTo Ce NpUeMa, Ye LeInaT CBAT Le ce 3aToMnu
eHaKBO M eJHOPOAHO. B AENCTBUTENHOCT, HapacTBaHe-
TO Ha rnobanHata cpeaHa TemnepaTypa NpeavsBUKBa
akcenepauusa B UMpKynauuaTa B atmocdepaTta, B pesys-
TaT Ha KOATO HsAKOM 06nacTu Lie ce 3aToMnaaT rnoseuve,
a apyrn — no-mMasiko OT CpeAHOTO 3a nfaHeTaTa. Hakou
panoHW MoraT Aopu fa cTaHaT No-CTYAeHW.

NHTepecHo e, Ye NbpBUTE anapmmn 3a rnobanHo 3aTon-
naHe uaBaT He OT KIMMaTomo3n, a oT eanH hunocod u
nonnToNOr — aMepukaHelbT Makc KannaH, KoiTo npes
1974 r. 06pblia BHMMaHWE KbM 3aTOMMAHETO Ha KINMMa-
Ta. [pe3 cneppallaTa rogMHa amMepuKaHCKUAT reonor
n okeaHonor Y. bpbokep NpbB NpuBexaa HAKOW GakTu,
KOMTO NoKasBaT BEPOSATHO Havaso Ha rnobanHoTo 3aTon-
naHe Ha aTMocdepaTta U oKeaHUTe cbec cTaTusaTa ,Jamm
cMe Ha pbba Ha ACHO M3pas3eHo rno6aaHo 3aTonagHe?”.

Marnko no-KbCHO - Npe3 1976 r., U3BECTHUAT KIIMMATONOT
[>xeimc XaHCeH akLeHTVpa BbpXy ONacHOCTTa OT TO3U
npouec. Mo 103K noBog npe3 2004 r. Ton nNuule crnegHo-
TO: ,[TapagokcanHoTo TBbpAEeHME, Ye rnobanHoTo 3aTomn-
NSHe e [eo Ha YoBeka MU ce CTOPM OCOBEHO 0YeBUAHO
npes efvH neTeH eH Ha 1976 r., koraTo CbC Ccbnpyrarta
N CUHA MW NoYmBaxme Ha nnaxa B JIoHr-AnnbHa. belwe
MHOTO FOpeLlo 1 3a Aa He M3ropum Ha ropeLmss Nachk
Hue ce pasnofioXmnxmMe No-6m3Ko 1o BodaTta. Cnen obaf
TemnepaTypaTta cnagHa, 3afyxa CBex BATbp. Pasxoxaa-
XMe Ce CbC CMHa Kpal okeaHa W AbAro HabnogaBaxme
HagoarsalmTe ce BbJHU". ToBa 0OMKHOBEHO XXUTENCKO
BneyaTneHne oT napeuwoto CnbHUe Ha JIoHrannmbHACKM
nnax B WaTa Hio lopk BEPOSITHO € MOBAUANO Ha XaHCeH,
KaKTo si6b/kaTa Bbpxy HOTOH.

Mapewmte nbym Ha CAbHUETO BBbPXY Miaxka noaTukeaT
XaHceH, 3aefHO C Koneru ot WHcTuTyTa lodaph npu
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Huea Ha CO, B aTmMocdepaTa, ppm

HACA, cblLIOTO NATO fa HanpaBaAT NpecMsATaHus 3a eek-
Ta Ha MapHUKOBWUTE ra3oBe Bbpxy KMmaTa Ha 3emMsTa.
Te 3akntovaBart, Ye NapHUKOBUTE rasoBe M crneunanHo
CO, v xnop-hb1yopo-B0AOPOANTE OHEBNAHO OKasBaT CUJl-
HO BNUSHME BBbPXY KNMMaTa U HapyLlaBaT eHeprumHoTo
paBHOBECWe Ha nfaHeTarta. ToBa 1 O AHEC e B OCHOBaTa
Ha Bb3rneamTe 3a rnobasHoTo 3aToNAsHe.

Taka efHO XpymBaHe, POAEHO Moj napeuimTe Abyn Ha
KpacuBus naax), cTaBa OCHOBa Ha eflHa XxMnoTesa, KoATo
[IHEC OMUAHSABA BCUYKM: MHOIO Y4eHU, a CbLOo NOAUTULMN,
6aHkepn, drnnocodu, MKOHOMUCTK W NtO6UTENN. BCuukn
Te odopmuxa efiHO rnaBHO TedeHWe (mainstream) He
TONKOBa B HaykaTa, KOJIKOTO B MOMKyNnTypaTa, pa3npoc-
TpaHsABaHO LWMPOKO He caMo OT MacMeannTe, Ho 1 OT Ha-
YYHWN CrincaHms.

Cera B 0o6xBaTa Ha TOBa TeueHwWe ca MoNUTUUM W AW-
naomMaTu OT Hal-BUCOK paHr, Hauyeno ¢ Mexaynpasu-
TeNCTBEHMA naHen 3a KAMMaTU4YHKU npomeHn (MIKTT)
(Intergovernmental Panel on Climate Change, IPCC) B
CTpyKTypaTa Ha OOH.

[lHec B MHOro CTpaHu MMa MUHUCTPU, KOMUCApW 1 Apyrn
OT TO3M POf, KOUTO Ca Ce 3aefn C ,ynpaBieHne Ha KiuMma-
Ta" ! HAKOW fla e Yyn KakBW yCrnexu nmaT Tesu yCunus Ha
nonuTuumMTe (NpU M3non3BaHe Ha KonocanHu cpeacTeal)
[la cnpaT KIMMaTU4HNTE KonebaHua?

CblUMTe HyNeBn pesynTaTy Lie Ma, ako ce onutame Ja
CMpeM BbpPTEHETO Ha 3emdATa okono CAbHUETO uaun fa
oTAaneyuMM HalaTa niaHeTa Ha No-rofiiMo pascToaHKne
oT CnbHUETOo, Makap 4Ye 3a ToBa UMma (nyan) naew!

TyK LLe nogyepTas, Ye rinobanHoTo 3aToMgHE KaTo YacT
OT KJIMMATUYHUTE KOSleBaHNSA € UKOHOMUYECKMN NO-N3ro-
[IeH enn3of B cpaBHeHMe ¢ rno6anHoTo 3acTyaaBaHe!

@aKTuTe U UCTUHATa N3NCKBAT OTFrOBOPM Ha BbMPOCHUTE:
Koi KOHTponnpa n3pasxogBaHeTo Ha Te3n Muavapam u
3a KakBu Lenun ce nanonssat? Kbae otmBaT KonocanHu-
Te cpeAcTBa, CbbupaHu OT rNobu 3a BbIIEPOAHUTE eMu-
cun?

MWHHO OEJ10 U TEOJIOTUA



PEAJIHOCTTA

[eONOXKUAT NEeTonUc rnokassa Lu-
KITMYHUTE UBMEHEHUS Ha KiuMaTuTe
B MUCTOpMATa Ha nnaHetaTa Aaney
npean nosBaTa Ha YoBeka Ha 3emsa-
Ta. OT6endassam TOBa, 3allOTO B Xa-
paKTepa Ha YoBeKka e NpbB Aa Hapuya
HellaTa, Aaxke nMpean na e pasbparn
TAXHATa CbLHOCT.

B cnepHata dwurypata e nokasaHa
cxeMa 3a rfnobanHuTe TemnepaTypu
B MCTOPUSITA Ha 3emMATa, KOUTO ca ce
npoMeHann B nHTepBana ot 10° go
25° C. fcHo ca o4yepTaHu rnobanHuTe
LUMKIM Ha 3aTonnsHe (BNSBO) U 3aCTy-
aasaHe (BAACHO), NPV KOETO ToMnTe
enoxu ca No-AbArM OT CTyaeHuTe. Yc-
TQHOBEHO €, Ye KIMMaTbT B UCTOPU-
ATa Ha NnaHeTaTa ce e NposABsBan
C pasnMYyHyM MO AbAroTPamHOCT UK-
KNMYHM KOoNnebaHua, peayBaliy Tonnm
N CTYAEHN ennaoau.

CAMBRIAN

© 2012, PALEOMAP Project g
~

mo6anHUTe TemnepaTypu B UCTOpUSITa Ha
3emsaATa
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KnumaTtuyHuTe KonebaHus B UCTOpUATa Ha

3emATa

3apesHa B npocTopuTe Ha lanaktu-
KaTa, 3emMsTa e AMHaMWYHa NnaHeTa.
HelHaTa rpbAa € pasceyeHa OT ro-
fanHa cuctemMa OT pasfioMu, KOUTO
pas3fgensart KOHTUHEHTUTE, a eBOJSIto-
UMATa MM OCUrypsiBa HernpekbCcHaTo
o6bHOBAABaHe 06MMKa M. Taka HallaTa
nnaHeTa goctura Ao AHec. Ho ce no-
ABaBa Homo sapiens, KOWTO cam ce
Hapuya pasymeH! 3a cbxxaneHue no-
Be[leHYeCKM eBOJItoMpa B TparmdHa
Hacoka: ia rocrnoAcTBa Haj BCUYKO.

B TeueHMe Ha MHOro OT NpejLlecTBa-
WMATE TEONIOXKKM MEepUoAn U enoxu,
KAMMaTbT Ha 3emMaATa e 61 CbBbpLUe-
HO pasfiMueH oT gHelHNdA. Hanpumep,
B Caxapa ca U3BECTHW NEPUOAN, KOTa-
TO Tasn orpoMHa TepuTopua e 6una
nokpuTa c 6orata pacTUTENHOCT, KaK-
TO ¥ NEPUOAM Ha LLIMPOKO pasBUTHE Ha
KOHTUHEHTaNHN NefHULN.

MNpe3 Me3030iicKaTa epa (BPeMETO Ha

IMHo3aBpuTEe), TS e Buna ¢ okono 8°C
no-BMCOKa OT CbBPEMEHHUTE CTOW-
HOCTW, C W3KJIIOYEHME Ha BPEMETO
OKOMo rpaHuuaTa topa/kpepa (154
-136 MJH. T. BP).

Cnep Kpaa Ha KpeaHwus nepuog no-
CTEMNEeHHO HaCTbMNBa TEHAEHUMUSA KbM
0610 MOHUXEHME Ha CTOMHOCTUTE Ha
Ts, KOATO 3aBbpLUBa C ronemuTe 3a-
nefaBaHua npes keaTepHepa. Kpasat
Ha MocnegHuss NeAHWKOB MakKCUMyM
Ha 3emMdTa HacTbnBa nNpean okosno 18
Ka.

AKO pasveTeM cxemaTa 3a Kivma-
TUYHUTE dnykTyaumm npes Mz n Nz
epu e BUANM, Ye clief, 3HavuTeNeH
MHTEpBan Ha 3acTyAABaHe Npes Kbe-
HWS Naneosou, B Kpad Ha Tasun epa u B
Ha4anoTo Ha TpWackua Nepuos, Kiu-
MaTbT Mpe3 Me30304, € Nnog4yepTaHo
ToNbJ. Ta3n KapTuHa ce Hapyllasa
OT eAWH WHTepBan Ha 3acTyisBaHe
OKOJIO rpaHuuaTa topa-kpefa, clej
KOWTO cneaBa NpofbipkuTeneH etan
Ha TOMbN KNUMaT.

3HauYNTEeNHOTO 3aTOMNIAHE NPe3 Me30-
30McKaTa epa, KOeTo ce e peannaunpa-
N0 MOCTeMNeHHO OT Tpuaca Ao KpedaTa
€ CBbp3aHO C MapHWKOBUTE ra3ose B
aTmocdepaTa (0Co06eHO BOAHWM Mapu
n CO,). Toan npouec e 6un CUIHO Mo-
BAIMSAH OT aKTMBHaTa ByfnKaHCKa Aen-
HOCT, KOATO e 6una 0COBEHO WHTEH-
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65 mnH. roguHn. https://en.wikipedia.org/

3VBHa Npe3 KbCHOKpeAHaTa enoxa.
KoHueHTpauudaTta Ha CO, B atmocde-
paTa npes KpeaHws nepuog e 6una
6-10 NbTU No-ronama OT CbBPEMEH-
HUTE CTOWHOCTK, @ TOBa € YBeNN4nIo
cpefHaTa TeMnepaTypa Ha Bb3jyxa ¢
6,5 — 8°C. 1o TakbB Ha4MH ca ce Cb3-
Janu ycnoBWst 3a CWMIEH MApHWKOB
edeKT, enH 0T Hal-CUIHUTE B UCTO-
pnaTa Ha 3emaTa.

KpeaHuTe okeaHW ca 6unM no-tonnau
c okofo 10 go 15°C B cpaBHeEHME CbC
CbBpPEMEHHNTE.

B HayanoTo Ha Heo3oicKaTa epa Ku-
MaTbT BCe Olle HOoCK peanla benesu
OT Meso3oMcKkaTa epa. OuepTaHa e
neka TeHAeHUMs KbM 3axflaxzaaHe,
HO TSl BCe Ollle He e M3paseHa fACHO.
Cnopefl HAKOW aBTOPW MOYTW A0 Ha-
YyanoTo Ha onuroueHa (33 Ma BP) B
npvnonsipHUTE 06NacTu e nmano cy6-
TpONuYeH KNumar.

Peauua aBTOpM 0T6ENA3BaT, Ye B Ha-
4anoTo Ha He0304 MMa rNobanHo yBe-
NIMYEHNE Ha XUMWUYHOTO WU3BETPSHe,
BCNeLCTBME Ha KOETO KONMYEeCTBOTO
CO, B aTMoChepaTa CUIHO € HaMma-
nano. OcBeH TOBa, C HaManaBaHe Ha
CKOpPOCTTa Ha CrnpeaunHra Hamanssa
n KkonmyecTsoto Ha CO,, usnb4yBaH
OT 3eMHUTe Hefpa. Kato cnefcrsue
Ha ToBa, KbCHOHEO30UCKUAT KaumaT
CTaBa 3Ha4yMTeNIHO NO-CTYAEH, OTKOJI-
KOTO NMpes Me30304.
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3axnaxpgaHeTto B Ha4anoTo Ha He-
0309 ce obycnaBa OT MHOXeCTBO
CNOXHO npenneTexnn dakTopn, cpes
KOWTO OT Han-CbLECTBEHO 3HAYeHne
ca MPOMEeHAWNTE ce PasnofioXeHns
Ha KOHTUHEHTUTE, pasWupsiBaHEeTO
Ha ATnaHTu4yeckns 1 TuUxMa OkeaH,
N3ONraHeTO Ha roleMuTe NIaHUHCKMK
BEpPUru, Bb3HWKHaNN B Kpast Ha Me30-
309 (Kopaounepute, Ckanuctute nna-
HUHK, AHauTe, Anno-XumanamckaTa
nnaHWHCKa cucTema n ap.).

EQHO OT Hal-3HaYMTeNHWUTEe 3aTons-
HMA B UCTOpUATa Ha 3emMsaTa ce npo-
ABABA OKOJO rpaHuuaTa naneoueH-—
eolleH (57,330 — 54,773 Ma BP). Toa
3aTonnsgHe ce 03HavyaBa KaTo nasneo-
LieH-e0LeHCKN TepMalieH MakCUMyM
(METM). MiIMa ocHoBaHue fa ce Kaxe,
Yye Tasn KNMMaTUYHa NPoMsiHa e cpej
Hal-3HaYNTENHUTE rNo6anHn U3Me-
HEeHUsT Ha KIMMaTUTe Mpe3 Heo30M-
cKaTa epa.

Tyk TpsibBa Aa Moco4YMM 3abenexu-
TeNHUS NPVYHOC Ha 6barapcknTe yye-
H¥ npod. K. Ctoitkosa (BAH) v npod.
M. MBaHoB (CoduINCKN YHUBEPCUTET)
B M3y4YaBaHeTO Ha NaneokIMMaTUYHK
NPpOMeHN 1 crneumanHo Ha PETM B
Bbnrapus).

KnumaTtbT nokas3Ba CbLIECTBEHMU
N3MEHEeHUs npes3 nocnegHuTe 65
MIIH. TOAWHW. Bbp30TO pas3BUTUE Ha
cnpeanHra B CpPeaAMHHOOKeaHCKUTe

xpebeTn, pasnagaHeTo Ha [laHrea u
pasfaneyaBaHeToO Ha NuTochepHUTE
naoYM ca ChblLIECTBEHUTE TEKTOHCKM
npeo6pasdyBaHUA B Kpaa Ha KpeaHus
nepuof. ToBa foBexa Ao c6nmxasa-
He Ha niounTe M cybayKUMSA Ha cpe-
OVHHOOKeaHCKMs xpebeT noja 3anaf-
HaTa 4YacT Ha CeBepHa AMepurka npes
Heo304, KOETO Ce 0TpassBa Bbpxy U3-
avraHeto Ha CKanucTuTe NnaHuHKU B
3anafgHaTa 4acT Ha CeBepHa AMepu-
Ka. B lOxHa Amepwuka ce obpasyBaT
AHpguTe. PasnagbT Ha [oHABaHa Ago-
BexkxAa 0 c6nbCcbk Ha Adpuka, Apa-
ousa, iuans v EBpasuda, BcneacTeue
Ha koeTo ce dopmMupa Anno-Xmma-
NancK1a NOSIC, KOMTO NpoAabIIKaBa Aa
N3NUTBa aKTUBHO M3AWraHe u [HeC.
Mpofab/kaBa APeVObT Ha KOHTUHEH-
TUTe, ohopMs ce OONMKDLT Ha ATnaH-
Tuyecknsa U NHAWNCKMS OKeaH, Hey-
MOJIUMO Ce CTeCHsIBa TUXWUAT OKeaH.
Bcekn Moxe Aa cu npeacTaBu N3KJIIHO-
YUTENHOTO BAUAHNE BbBPXY KIMMaTU-
Te Ha ToBa OCHOBHO MPeyCTPONCTBO
Ha nuTocdepaTa Ha 3emMsaTa.

KBaTepHepbT oHacneassa TeHAEHLM-
ATa KbM MOCTENEHHO 3ax/laXkhaHe Ha
Knnmata, 0CO6eHO cnef OfIroLeHa,
3a [ja fjoBeje A0 MacvBHUTe 3anes-
BaHWa npes nnerctoueHa (2,5 Ma —
12 Ka BP).

KapTuHaTa npes Tasw fefgeHa enoxa
€ MHOrO MHTEepecHa U npeans3BuUKBa
BbJIHYBaWM BbBNPOCK 3a TMPEXMBS-
BaHETO Ha 4oBeKa U MacCuBHUTE 6O-
3alHUUM. HesaBUCKMMO OT CTyAeHWA
KAMmaT, 0Co6eHO Mpes MencToLeHa,
MacoBO Ce pasnpocTpaHaBaT 6oraTu
poaocnoBust Ha MeradayHaTa — XO-
OOTHU BO3aMHULN, TUTAHTCKU eneHN,
neuiepHn Meykn, MamyTu u ap. Xo-
MUHWUANTE Ce pasBMBaT B APKMN POLO-
C/I0BUSA 1 NoemaT Mo AbJrarta NbTeka,
KOATO MOCTEMNEHHO MM U3BeXAa KbM
rOCMNoACTBO Haj OKOSIHNA CBAT.

MIMa enemeHTW Ha noBTopeHue (Mo
BpemMe) B TpuTe nocneaHu ury-
pY, HO Te ca 4acT OT MeTOAMYECKUS
noxsaT Aa ce nokaxaTt no-apKo KJu-
MaTUYHUTE MPOMEHU B Te3n 6n3Ku
nHTEpBanu. Bcekn HenpenybeneH ms-
cnefosaTen e BUAK, Ye r106anHoTo
3aTOMNJIsIHE, 32 KOETO Ce roBOPU [HEC,
He e 3ano4Hano ot 1850 ., a e OT Ha-
4anoTo Ha xosfoleHa! 3aTtonancTuTe
He npuemaT TOBa, 3allOTO e pyxHe
TAXHATa CXemMa 3a MOKYMKO-MPOoAa-
OUTE Ha ,MAPHUKOBN EMUCUN".

MWHHO OEJ10 U TEOJIOTUA
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AKO E NMO3BOJIEHO A CE MOMOJIUM:

® Heka pga cnpaTt cnekylauumTe MOHe 3a Ha4valoTo
Ha rno6anHOTO 3aTOM/IAHE — HaykaTa e nokasana u
[lokasana, 4ye TO3X MpoLec 3anoYBa B Ha4asoTo Ha
xonoueHa, T. e. npean 12 000 - 10 000 r. Tasn TeH-
JeHUMs npoabimkaBa M A0 AHEC U TOBa e X0 Ha ec-
TecTBeH npouec. Heocnopnmo e o6aye BANSHUETO Ha
4yoBeKa BbpXy TO3M npouec. 3aloTo ToBa rnobasHo
3aTonfigHe CTUMyNMpPa Ha4yanoTo Ha 3eMefesIneTo 1
>KMBOTHOBBACTBOTO, KAKTO M APYrM pa3lwmpsiBalliy ce
JIeMHOCTM B Pa3BMBALLIOTO Ce YOBELLKO 06LIEeCTBO.

® [IpyBbpXEHUUNTE Ha rNob6anHOTO 3aToMsAHe Mpo-
rHO3MpaT, Ye Hal-KbCHO A0 cpefaTa Ha XXI| B. rno-
6anHOTO MOPCKO HMBO Lle ce MOBMLLIM C MoBeve OT
8 m. OnpefdeneHo TpsibBa Aa ce Kaxe, Ye NogobHM
MPOrHO3M He Ca TOYHW, Thbi KaTO KIMMaTuyHaTa cuc-
TeEMa € MHOro AMHaMMyHa ¥ XaoTuyHa. HagexxaHu
NPOrHO3Kn AHec ce MpaBaAT 3a kpaTbk nepunofg (5-15
[lHW), OCTaHanuTe ca noBe4e rajjaeHe Bbpxy cTaTuc-
TUYECKN BEPOATHOCTMU.

MWHHO OENO UTEONOrNA  6/2019
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® Bce noseye ce oyepTaBa Heo6XxoAMMOCTTa OT Mnpeyc-
TPOWCTBO Ha CbBpeMeHHaTa rnobanHa KapTuHa KbMm
fanaHcupaHo pas3BUTME HA OCHOBATa Ha HOBWU LIMBU-
NM3aUnoHHN Havana n Hoea dunocodus. Toa nU3nc-
KBa pa3BMUTME Ha HOBA LIEHHOCTHA CUCTEMA, KOATO Aa
nocTaBu YOBEKa B CbOTBETCTBME C HOBUTE YCOBUA
Ha OKonHaTa cpefa, B YHWCOH C MPUPOAHUTE 3aKOHH,
C OTMajiaHeTo Ha npefcTaBaTa, Ye Toh € HaMeCTHUK
Ha bora. ToBa n3nckBa 1 HOBO Bb3MUTaHMe Ha BCUY-
KM — OT AeuaTa A0 NONUTMUMTE M YTBbPXKAABaHe Ha
dbunocoduaTa U nonuTMKaTa KOEBOMOLMSA HA MNpu-
pofata M 06lecTBOTO. HeobxoanMmo e AbN6oKo Aa
OoCb3HaeM, Ye, 06pasHO KasaHo, KMBOTbHT Ha 3emsTa
e 3acTpalleH He caMO W He TOSIKOBa OT MPUPOAHNA
KNMMaT, KOIKOTO OT MOpasiHMA KMMaT B YOBELLIKOTO
06LLecTBo.

HALLATA MNMJIAHETA E HALLETO BbAELLE

® T4 e B HawuTe pbue. M1UcugaTa HM e a g cnacum, T.
e. ja cnacum 6puASHTHOTO TBOPEHME Ha reosflioXkaTa
€BOJIIOUMA - XKMBOTa Ha 3emMsTa. 3alloTo Heka He Be-
nmyaem Homo sapiens - TOM e NPOAYKT Ha 6GUMONOrnY-
HaTa eBOMOLUMS M HE e CbU3MEPUM CbC 3emMaTa, Ye
[la s paspywu. Ho ¢ geincteuaTa n 6e3fencTemaTa cm
MOXe [a npeausBuKa rmbenta Ha BUCLLMTE »KMBOT-
HW 1 pacTeHWs WU Aa BbpHe XWBOTa Ha nnaHeTaTa B
cTaauns Ha bakTepunte. A 3eMATa Wie NPoabIIXM Aa
CblllecTByBa KaTo NfaHeTa Olle HAKOMKO Muanap-
[la TOAUHW, HO Lile 6bae 6e3xmn3HeHa. AKO B YOBeKa
CblllecTByBa Masiko pasyMm, TO TOM He TpAbea Aa [o-
nycHe ToBa. Ho 3a no-go6pa nepcnekT1MBa ca Heob-
XOAMMW YyBeNM4YaBallly ce 3HaHWS, a Cbllo pasymMbT
fla KOHTpoNMpa MOCTUXEHMATA Ha MHTeNnekTa U aa
npeaoTBpaTaABa 6e3ymuaTa. M ga noMHUM: 3eMsiTa un
pecypcuTe n uMaT npenenu.

® 3a npeofoniaBaHe Ha OCHOBHWUTE TPYAHOCTU, CBbpP3a-
HW CbC CbCTOSIHWETO Ha NpMpOoAHaTa cpefa ca Heob-
XOOUMU CbHBPEMEHHM MO3HAHNA KaKTO B XyMaHuUTap-
HWTE, Taka 1 Mo NpupoaHNTE Hayku. Camo Taka Morat
Ja ce npeofoneaT 3abny>xxAeHns v npeapascbabLim,
3all0TO 0BMKHOBEHO XopaTa, No uspasa Ha MoHTeH,
BAPBAT Ha TOBa, KOETO NO3HaBaT Hal-MaslKo.

LLle 3aBbpLUa ¢ MucbATa Ha Pudapg ®anHmaH ,Haykarta e
YCBOEHOTO OT YOBEYECTBOTO yMeHue fja He ce 3abnyxjasa’.
Mopaaun ToBa, PONATa Ha y4eHUTe B CbBPEMEHHMS CBAT €
[la pa3BMBaT M NONynApmu3npaT 3HaHMATA, a C TOBa LLe ce
M3NpaBAT cpelly HeonpaBaHUTe CTPaxoBe, HacaxaaHu
0T pasnnyHu ,mHbopmaTopn” n ,nonynapmsatopun” upes
NPOrHO3M 3a NPeACTOAL, anokanuncuc.

IMeHHO HaykaTa TpsibBa fla ce U3npaBu cpelly cTpaxa!

Mpeactou nu anokanuncuc? HE! Ako: PasymbT Hapge-
nee Hap 6e3yMHOTO OTHOLIEHMe KbM mnpupodaTta U He
OCb3HaeM, Ye NPUPOOHNTE 3aKOHM Cca MO-CUMIHM OT Hac!

M na noMHWMM efiHa nMpenopbka Ha dunocoduTe: ,BuHarn
Tpabea aa 6baeM 06yTN 1 roToBK 3a NbT!"

25 anpun 2019 r.
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PE3IOME

B cTatuATa ca pasrnejaHn MeToAM 3a OLeHKa Ha pucka
N TAXHATA NMPUIOXKMUMOCT Ha PasNUYHUTE eTanu OT KU3-
HEHWS LMKBN Ha MarncTpanHuTe rasonposoan. Onuncaxm
ca uenuTe Ha MeTofla, HEroBMTE NPeaMMCcTBa U HeaoCTa-
TbUW. NoKasaHn ca NPUMEPHU CXEMU 3a aHaNUsUTE Ha
onacHoCTUTe v nocneacTeuATa. [peanoXKeHn ca Noaxo-
OSLWNM CTaTUCTUYECKM MOAENN 3a 06paboTBaHE Ha AaHHW.

KJTIOYOBU AYMW: meToaM 3a OLEHKa Ha puUcKa, AbpBe-
Ta Ha CbOUTUATA, MarnucTpasHiM rasonpoBOAN.

BbBEAEHUE

OMHAMUYHO pa3BUBALLMAT Ce CbBPEMEHEH Ha4uH
Ha >KMBOT, ropuBata ca 6e3leHeH WM3TOYHUK Ha
eHeprng. 3aMbpcsBaHeTO Ha OKOJfiHaTa cpeja U

CBbp3aHWTe C Hero KAMMaTU4HM NPOMEHW Ha NnaHeTa-

Ta KapaT noTpebuTennTe CEPMO3HO Aa Ce 3aMUCNAT 3a

nocneanumMTe Npu M3NoN3BaHeTo Ha ropnea. Cbobpass-

BallKM Ce CbC CbBPEMEHHUTE EKOSIOMMYHN HOPMU, MpU-

POLOHWAT ra3 Cce Hanara Ha nasapuTe KaTo npeanovmTa-

Ha CypOBMHa 3a NPOM3BOACTBO Ha eNeKTPoeHeprus, 3a

OTOMJIEHNE, 3a TPAHCMOPT, B MPOM3BOACTBOTO M UHAYC-

TpusTa. [poyyBaHeTO M AO6VMBDLT UMAT 3HAYUTENEH Ha-

npedbK OT MHXXEHepHa U TeXHUYecKa rnefHa Touka. 3a

BCEKM [OCTaBYMK Ha MPUPOAEH ras Hal-Ba)KHa e Kpau-

HaTa Uen, 3a[0BONABAHETO Ha noTpebuTens. Tas3n He

neka 3ajlaya e cBbp3aHa C pefuua onacHocTu. Konkoto

M CNOXHW [la ca Te3u MpoLecu, TPaHCMopTbT CK OCTa-

Ba eAMH OT Hal-cepuo3HUTe Npobnemn npea KoUTo ce

N3MpaBaAT rofemMmmuTe NPON3BOAUTENN Ha MPUPOAEH ras.

Bbnpekn MHOBATUBHUTE METOAM 3a TPAHCMOPT Ha Cy-

poBMHaTa, TPbOOMPOBOAHNSA MPEHOC e Hal-6e30mnaceH,

Han-CUTYpeH U Hal-eBTUH. 3a pa3BUTUTE CTPaHW raso-

npoBoAHaTa MpexXa e KaTo KPbBOHOCHa cucTema. Heob-
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ABSTRACT

The article discusses methods for risk assessment
and their applicability to the main stages of the life
cycle of the main gas. These are described for the
purposes of the method, its advantages and disad-
vantages. There are sample schemes for hazard and
consequence analysis. Statistical models for pro-
cessed data are proposed.

KEYWORDS: risk assessment methods, event trees,
gas pipeline

XOAMMOCTTa OT NMOAOGEH TUM CbOPBXKEHWUS C NOBULLIEHA
OMacHOCT OT rnefHa To4Yka Ha 6e30nmacHoOCTTa U3nCcKBea
npaBuieH NoAxod Npu oLeHKaTa Ha pucka. 3a Tasu uen
e HeobxoauM 1360op Ha NOAXOASALL, MOAEN 3a aHanuns Ha
OMacHOCTUTE CBbP3aHW C BCEKU eOWH OT >KUSHEeHUTe
eTanu Ha Noao6eH BUA NPOEKTU.

C'bLLI,GCTByBaT AOB€ JIOrMYEeCKN NnocsieAoBaTeJIHOCTK Mpn
pasnnyHnTEe MeTOAN 3a OLleHKa Ha pucka:

® [JlegykTuBeH nojxoA — 3a [afleHO KpalHO cbbuTue
ce TbpcAT cbbuTUATa(gedeKTUTE), KOUTO MoraT aa
[0BEeaT 0 TOBa HeXeNnaHo CbOUTHE UM CbCTOAHNE

(l;

® UHgyKTUBEH nogxoj — 3a AajieHa noBpefa Ha KOM-
MOHEHT Ha cucTemMaTa ce aHanusupaT nocneauumTe
(CbCTOsIHME UNK CBOUTKE) [0, KOMTO Tasun nospena
MOXe aa gosepe [1].

BcrykM OeriHOCTM Npw n3rpaxkaaHeTo, ekcnioataumaTa
M noadpbXKKaTa Ha rasonpeHocHaTa Mpexa ca CBbp-
3aHM C pUCKOBE KOWUTO TpsibBa fAa 6bAaTt ynpaBnsBaHu.
OueHKaTa Ha pucKa e Tasn 4acT OT YNpaBleHneTo Ha pu-
CKa, ocurypsBallla CTPYKTypupaH npouec, KOWTo onpefe-

MWHHO AEJIO U TEOSIOrnA 6/2019



MAI. UHX. J[0BPU
MUBAHOB [OBPEB e
acuUcTeHT B MUHHO-Te-
ONOXKN  YHUBEpCUTET
,CB  WBaH Puncku",
KaTegpa ,PYyOHUYHA
BEHTUMAUMA U TEXHU-
yecka 6e30MacHoOCT".
[MpoBexxaa Hay4YHO-13-
cnepoBaTenicka  gen-
HOCT, CBbp3aHa c nna-
HMpaHe Ha aBapuiHa
n noxxapHa 6e30MacHOCT. Y4yacTBas € B pasfinyHu
MHOPACTPYKTYPHU U eHEeprinHmn npoekTu. MNpode-
CUOHaNHWUTE My MHTEPECKU ca CBbp3aHu ¢ 6e3onac-
HOCTTa Npu TPBbOHMS NPEeHOC Ha NpUPOoAeH ras. Kbm
HaCTOALIMS MOMEHT paboTh MO MPOEKT 3a M3MbII-
HeHMe Ha NIaHOB PEMOHT Ha KOTeN-yTuamMsaTop.

14 KakK MOXXe [a 61:an NOBNAHN LeNnnTe N aHanlm3npa
prCKa Mo OTHOLUEeHME YeCTOoTaTa Ha HeXeaHnTe Cbbu-
TUS N TEXEeCTTa Ha NocneacTBuATa. MeToamTe 3a aHanums
Ha pucCkKa Morat Aa 6bﬂ,aT Ka4yeCTBEeHW, NoNyKomn4ecTee-
HW N KOJTMYeCTBEHN.

METOAU 3A OLLEHKA HA PUCKA

KayecTBeH aHann3 Ha puckoBeTe 0BUKHOBEHO € CBbp-
3aH C NpeABapuUTENHNTE HaYalHU MeToau, Lenaum pas-
KpuBaHe Ha BCMYKM OCHOBHW OMacHOCTU M HamanaBaHe
Ha yecToTaTa WM. JTeCHO NMPUIOXNMK ca 1 nMmaT no-man-
KN M3NCKBaHMUA KbM KayecTBOTO W KOMMYECTBOTO Ha
HeobxoammaTa uHbopmaunsa. O6MKHOBEHO B aHanusa
y4yacTBaT rofieMu rpynm oT Xxopa C pasfinyeH nornej Bbp-
Xy Mpoueca 1 Mo3HaBaHe Ha METOAOIOrMATa 3a OLEeHKa.
Pe3yntaTuTe ca HeoCTaTbyHO M34yepnaTesHn 1 pasbu-
paemu. KoraTo cTeneHTa Ha HECWUrypHOCT KbM Mpuio-

CpefieH puck
MoHockm

CpefieH puck
[NoHocum

CpeaeH puck

[MoHocUM

Ta6n. 1. MaTpuua 3a KaueCTBEHO KaTeropusmpaHe Ha pucka

MWHHO JENO U TEONOrNA 6/2019

XKeHUst aHanm3 e NpekaneHo ronama, ce npunarat nony-
KONMYeCTBEHWN METOAM 3a oleHKka. KayecTBeHWs aHanms
Ha puCcKa M3Nofi3Ba C/IOBECHW KaTeropuu, 3a Aa xapak-
Tepusvpa noTeHuManHUTe nocneavun 1M BepoATHOCTTa
3a nosiBa Ha ofnacHocTTa. Pesyntatute oT Ka4eCTBeHMs
aHanM3 Ha pucka moraT fa 6baaT npefcTaBeHW rpa-
dUYHO, KaTO Ce 13NonN3Ba MaTpuLa 3a OLEHKA Ha pucka
(Tabn.1).

lMonykonunyectseHn MeToAmn 3a oyeHKa Ha pucka. ['pu Tax
ce fgeTannnanpa kavyecTBeHUA aHanua, 6e3 Aa ce AaBa
peanHa CTOMHOCT Ha pMcKa 1 HeroBMTe KOMMOHEHTU. A3-
nonseaT ce UMMPOBM CKanK 3a onpeaenaHe Ha BepoaT-
HOCTTa M MOoCneanuUnTe, 3a Aa ce NMoslyyYn HUBOTO Ha pu-
CKa, Ypes pasnnyHu 3aBUCUMOCTMU.

KonuyectBeHn MeToAM 3a OLeHKa Ha PUCKa. |_|pl/l TAX Be-
POATHOCTTa 3a HaCTbMNBaHe Ha BPEAOHOCHO cbbuTre ce
n3vymcndBa B peaiHa CTOMHOCT. M3uncnaeaT ce Ccbllo
BEPOATHOCTHO M nocneanynTe OT TOBa cbbuTHe, n3pa-
3€eHW Hal-4ecTO B YOBELIKM XKEepPTBU, MaTepuanHn WeTK,
nocnegnun 3a OKoJiHaTa cpeaa.

MPOEKTUPAHE

MNpoeKTUpaHeTO Ha ras3onpoBOf € CBbP3aHO Hal-Beye
C LennTe Ha CbOPBXEHWETO, HavanHa 1 KpaiHa Touka,
pa3K/oHeHNs, He06X0AMMO KOSIMYECTBO ra3 3a 3a0Bo-
naBaHe Ha KpalHuTe notpebutenu. OT ToBa 3aBWUCK U3-
60pbT Ha AM3alH — AMaMeTbp Ha TpbbaTa, AedennHa Ha
cTeHaTa, paboTHO HansraHe, 4e6ut n Ap. Cned noaxoasiuy
aHanu3 Ha TexHMYeckuTe napameTpu Ha TpbBonpoBoaa
ce 136vpa ONTUMAanHoO Tpace, KOeTo Aa NpeaBuxKaa pas-
YMHV HMBa Ha 6€30MacHOCT CMPAMO OKOMHUTE 06eKTU.
HsKkoNKO aHanusa ca NPWIOXKUMK Ha Toswn eTan: lpea-
BapuTesieH aHanu3 Ha onacHoctute (PHA — Preliminary
hazard analysis), U3cnegBaHe Ha onacHoCcTUTe U yHKLM-
anHoctta (HAZOP — Hazard and Operability), AHanu3 Ha
eekTa ot noBpeam u otkasu (FMEA — Failure modes effect
analysis), lbpBo Ha oTkasute (FTA — Fault tree analysis),
AbpBo Ha cvbutuaTa (ETA — Event tree analysis), banoB
MeTo/ 3a oyeHKa Ha pUckKa.

llpepgBaputenHuaT aHanu3 Ha  onacHoctute PHA
(Preliminary Hazard Analysis), Habenassa Y4yBCTBUTENHN-
Te y4aCTbUM OT CbOPbXKEHWETO. TOBa JaBa Bb3MOXHOCT
3a KOPEeKUMs Ha TEXHUYECKUTE NapaMeTpu v TpaceTo,
3a [a ce NoCTUrHaT pa3yMHW HMUBa Ha pucka wnu ALARP
(As Low As Reasonably Practicable). B paHHuTe eTanu Ha
npoekTnpaHeto PHA aHanusbT 6uU O6UMN HaW-NOAXOASALL,
nopagan MafnkoTo MHPOpPMaLMsa M HEYTOUYHEHW napame-
Tpu. MNprcnocobrMocTTa My No3BOMsABa Aa Ce akTyanu-
3Mpa B pasfMyHUTE eTanu Ha NPOoeKTMPaHeTO, KaTo Mo
TO3W Ha4YMH ce nAaeHTMduuMpaT HOBM OMACHOCTK, U ce
NpaBAT KOpeKUMM B N1aHbT 3a 6€30MacHOCT ako e Heob-
xoaumo. NpegnMmMmcTBaTa Ha MeToAa ca MaflkoTo HeOOX0-
AMMa nHdopMaums U Bb3MOXHOCTTa pUCKOBeTe Aa ce
pasrfiexzaT B MHOMO paHeH eTan OT XXU3HEeHUS LMKbJT Ha
CbopbXKeHneTo. OrpaHnyeHnaTa Ha MeTofa ca HerosaTa
Hens4yepnaTesHoCT, MankoTo MHbOoPMaLUMsa OTHOCHO pu-
CKOBETE 1 HaYMHUTE 3a CMEKYaBaHETO UK NpemMaxBaHe-
TO UM. Ha dur. 1 e nokazaHa NpMMepHa cxema No KoATo
paboTn aHaNM3bLT.
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BE3OIMACHOCT

Cnen npefBapuTesnHua aHanus Ha
OMacHOCTUTE PUCKbBT Ce OLeHABa C

0 e NO-TOYHM METOAM WUAN KOMBUHALMS
FPANSTRE HE »| CL6upane Ha gaHHm »| CHAUEHRSHS BN OT TakuBa. /[]bpBOTO Ha NpPUYMHUTE
GHETEmAata ¢hyHKUManHocTTa (FTA — Fault tree analysis) e meTog 3a

naeHTMdbMUMpaHe U aHanMs Ha dak-
TOpW, KOUTO MOraT Aa AonpuHecaT 3a
KOHKPETHO HeXxenaHo cbouTune Hape-
YeHo ,KparHo cbouTme". MpuinHHUTe
(hakTopW ce onpefenaT no MeToAa
Ha [edykuwaTa, opraHuaupaHu ca
MO NIOFMYEH HaYMH 1 Ca NpefcTaBeHw
rpaduyHO B AbPBOBMAHA CXemMa KO-
TO u3passdABa MPUYUHHUTE (daKTopu
M TsIXHaTa JIorMyHa B3MMOBPbH3KA C
KpaiHoTO cbbuTHe (dur. 2).

®ur. 1. MNocnegoBaTeNIHOCT Ha NpeABapUTeNeH aHanus

AbpBoTo Ha cvbuTusTa (ETA — Event

tree analysis) e rpacduyeH meton 3a
npeacTaBsaHe Ha B3aVMHO U3KITHOYBA-
Wy ce nocrnefoBaTeNIHOCTH OT CbbU-
TUS, crneABally M3XOLHOTO CbBUTHE

(bwur. 3) [2].

EGIG (European Gas Pipeline Incident
Mpobus data Group) e orpoMHa 6a3a AaHHK B
KOSITO, MPUUYNHUTENUTE (NPUYMHHUTE
(hakTOpWn) Ha aBapumM ca cBefeHu Ao
HAKONKO rpynu. OT M3TOYHMLM KaTo
EGIG »n APl (American Petroleum
PasKkbcBaHe Institute) ce yepnu mHboOpmauma 3a
yecToTaTa Ha WHUMAEHTUTe. ToBa
No3BOJISABA, Ype3 U3MoN3BaHe Ha Nog-
XOASL CTaTUCTUYECKU MOAen, Kpaw-
HWUTE CBOUTMA Aa NPUO0BUAT BEPOAT-
HocTeH xapakTep [3], (dur. 4).

Otsop

®dur. 2. 1bpBO Ha NPUYMHUTE

»l
”| EKcnnoswua |

- N
*| dareneH noxap |
_’IMurHoneu nomp'
—— Ry

Ots0p |_

—4 e [ Aucnepown |

®wur. 3. I'bpBO Ha cbOUTUATA
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BE3OMNMACHOCT

HekoHTponupaHo

2.754E-04
NpUpoLeH ras

[sum | 275E-04]

®ur. 4. YcnosHa BEPOATHOCT 3a HaCcTbnBaHe Ha aBapua B cbbuTUa Ha KWJioMeTbp 3a roguHa, ev/km.yr

200 30HM Ha BNMAHKE B MeTpu [m]
100|—28 N
0 BaTbp .
100 \ /
200
200 100 (4] 100 200 300
Han 10 kW/sgm - HacTeneaHe Ha cvbpT 3a 60 sec.
f Hap 5 kW/sgm - MarapsHe BTopa cTened 3a 60 sec.
[] Haa 2 kwisgm - ManuteaHe Ha Gonka 3a 60 sec.

®ur. 5. 30HK Ha BUsiHWe Npu dakeneH noxap

MocneavunTe OT peanusvpaHe Ha
BPEAOHOCHN CbOUTUS ce cumynmnpaT
C KOMMIOTBbPHM nporpamu. CodTy-
epbT rpadMyHO MOKasBa 30HWTE Ha
Bb3AENCTBME NpWU peanmsnpaHe Ha
HexenaH clueHapui, HanpuMmep Bb3-
felicTBMe OT TOMAMHHA pajnaumns
npu dakeneH noxap (dbur. 5). TakaBa
nporpama e ALOHA, codTyepeH na-
KeT KOWTO ce M3Mnon3Ba LWMPOKO Mpu
nnaHvpaHe v pearnpaHe nNpu aBapumn.
30HMTE Ha Bb3AeicTBMe ouepTaBaT
PUCKOBMW KOPUAOPK OKOJSIO ChOpbXKe-
HMeTO, TOBa Haco4yBa BHUMAHMETO
KbM YyBCTBUTENHM 06EKTU U Hacene-
HW MecTa nonajalin B Te3n 30HMW.

MWHHO OEJIO UTEOSIOrNA  6/2018

KonnyectBeHa oyeHka Ha pucka (QRA —
Qualitative risk assessment. Llenta n
e [la MocoYu peasnHata OMacHoCT B
CbbUTUA Ha FOAMHA 3@ HaceNeHWeTo,
OKOMHaTa cpefa, YyBCTBUTENHN 06eK-
Tv. Onpegens ce no cnejHarta 3asu-
CUMOCT:

R=P.E.C,

KbJeTo:

R — puck;

P — BEPOATHOCT;
E — ekcriosnyms;
C — nocneguum.

3a M3NBbHEHNETO Ha TakbB aHanu3 e
Heob6XoAMM ronsiM 06em oT MHbopMa-
UM 1M 3HaYWTesNeH YOBELLKN pecypc.
MbnHaTa KOMYECTBEHA OUeHKa Ha
puUCKa fAaBa YuCreHW CTOMHOCTM Ha
XYMaHHWS, COUManHMUS, WUKOHOMMUYe-
CKMS 1 OpPYrM pUCKOBe 4pe3 npobut
byHKUMW. B 3aBUCUMOCT OT TexecTTa
Ha nocneguuMTe OT HeXenaHu Cbbu-
TUsi ce odepTaBaT PUCKOBU KOPUAOPK
OKO/O CbOpbXeHueTo. ToBa e Mo-
MEHTBT B KOWTO, 3a NocneaHo npean
3anoyBaHe Ha CTPOMUTENCTBOTO ce
NpaBAT HeO6XOAMMUTE MPOMEHU B
AM3aliHa, TeXHUYecKuTe napaMmeTpu u
TpaceTo 3a Aia ce cBefaT CTOMHOCTY-
Te Ha pucka o NPUEMMBU UK pas-
yMHO ponyctumun (ALARP). CbcTaBs
ce NnaH 3a ynpasBfieHne Ha pUcKa.

CTPOUTEJNICTBO

CTpoUTeNcTBOTO € CbBKYMHOCT OT
npouecu cbC crneumduyHn pruckose
KbM KouTO TpsibBa fAa ce noaxoau ¢
HEoBXoAMMOTO BHUMAaHME 3a OCU-
rypsiBaHe Ha 6e3onacHa paboTHa
cpena. MNoaxoaawwm 3a TosW eTan oT
KNBHEHNS LMKDBIT Ha CbOPDBXKEHNETO
ca: lpeaBapuTened aHann3 Ha onac-
Hoctute (PHA), AHanu3 Ha 6e3onac-
HocTTa Ha pa6otara (JSA — Job safety
analysis), AHann3 Ha onacHocTUTe Ha
pa6otata (JHA — Job hazard analysis).
Ha dasa nsrpaxaaHe npes UsnbiH-
Tena Ha NpoekTa MoraT fa ce NoaBsT
HenpeaBUAEHW CUTYaLMKW, HO NoBeYe-
TO OT AENHOCTUTE U TEXHOMOrMnTE ca
M3BECTHM OT (hasa npoekTupaxe. Mpu
TaKbB TUM aHanM3y eKcrnosnumaTa e
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6espasMepHa BennduMHa. ToBa MO3BOSABa Ha ropeno-
coYeHnTe MeToaM da ce hokycupaT BbpXy pUCKoBUTE
MOMEHTU OT U3NbJIHEHWEeTO. TaxHaTa OCHOBHa Liefl e Aa
CbHCTaBAT ACHWU M TOYHM MpPoUefypu 3a USMbIHEHWE Ha
AeAHOCTUTE MO CTPOUTENCTBOTO. KOHTPOMBT 3a Npaso-
MOLLUMATA Ha CAyKUTeNuMTe B TO3M eTan e 0T 0CO6EeHO
roNAMO 3HaYeHne 3a 6e30MacHOTO U KOPEKTHO peannau-

paHe Ha npoekTa. B Taén. 2 1 Ha dur. 6 ca nokasaHu nNpu-
MepHN cxemu Ha JHA aHanusn. CnasBaiku npouenypute
33 U3NbJIHEHME Ha [EeNHOCTUTE, NMPOU3NM3LWM oT JSA n
JHA aHannauTe, BEPOSTHOCTTA 3@ HAaCTbMNBaHE Ha UHLN-
[eHT e cBefileHa A0 pasyMHuTe HuBa ALARP. B To3n eTan
BAM3aT 1 BCUYKM TECTOBE Ha Tpb6OMPOBOJA M Npuexa-
LLMTE KbM HEro CbOpPbXKEHUSA, HEOBXOANMM Npean nycka-

Onepaums OnacHocT

Mepkyu 3a 6e30MacHoCT

3aBapsBaHe
Mekpu

LedexTvpan winboBbYeH ANCK
OTckavaHe Ha LWnndoBbYHa MalLLmHa
Mapky4u 3a Bb3Ayx nof Hanaraxe
MpenbBaHe , NoAxb3BaHe NajaHe

MarapaHus

OrbH

Kucnopoga v auetuneH
EnekTpuyeck yaap

MpuTHCKaHe OT Hefobpe yKpeneH, OTCKOUN UK ABWXKeELL ce eneMeHT | Moaxoasium paboTHy npoLesypu

HapaHﬂBaqu Ha o4nTe OT Npax, 4YaCcTuln 1 ocBeTdaBaHe

AHanua Ha onacHoCTUTe Ha pa60TaTa

JINC (pbkaBuum, ABOVHM NpefnasHu o4mnna, oymna sa
3aBapsiBaHe)

MpesBapuTenHa NpoBepka Ha 06opyABaHETO
MoxkaporacuTtenu

CUrypH” 1 CTabWHW YKpenBaLy CbOpbXKeHWs!
3aszemsaBaHe

Tabn. 2. AHanu3 Ha onacHoCTUTe npu pa6boTa

OMACHOCTW

[LledekTupane Ha
WNHOOBAYEH JMCK

Pabora ¢ brownaiid

OTcKavaHe Ha
WHCTPYMEHT

Haparssake Ha |

OYUTE OT YaCTHLM

dur. 6. AHanu3 Ha onacHocTuTe npu pa6éota (JHA)
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HEeTO My B eKcrnioaTauua. PesyntatuTe oT Tax TpA6Ba Aa
NOTBbPAAT CbOTBETCTBUETO CbC 3a/IOKEHNTE B MPOEKTa
napameTpu.

EKCIJIOATALIUA

Cnopef, CbBpeMeHHUTe cTaHgapTu Ha BCEKM NeT roAnHu
CUCTEMMTE 338 CUTYPHOCT M CAMOTO CbOPbXKEHME Nnoase-
»KaT Ha oAWT, ako B TO3W Nepuof HAMa 3HAYUMU UHLK-
JEHTW UK NPOMEHW B cTaTyTa Ha 3eMaATa B PUCKOBUTE
Kopuaopu. MNpu Hanuume Ha JaHHW, KOMTO 61Mxa NoBIUS-
M Ha OleHKaTa Ha pucKa ¥ nfiaHa 3a ynpaBfeHue Ha
pucKa, TO Tol TpsA6Ba fa 6bae npepasrneaaH [6]. bano-
BMAT METOA 3a OLleHKa Ha pucka e 6bp3 W eceH HaunH
fla ce onpeaenn CbCTOSHMETO Ha CbOPbXKEHMETO, KAaTO
Ha BCeKM HeroB KOMMOHEHT 1 XxapakTepucTuka ce fasat
TexkecTu [4]. Mo To3M HauuH 6vxa MOTIM Ja Ce CPaBHAT
NPOEKTHUTE NapamMeTpu ¢ AeNCTBUTENHUTE B MOMEHTA
Ha MHcnekumaTa. Heobxoamma e usnata MHGopMaums
OTHOCHO TPBbO6OMNPOBOAA WM NPUNEXALLIMTE MY CbOpbXKe-
HUA.

Mo BpeMe Ha ekcnnoaTaumsTa NPUNOXKMMN aHaNU3n Ha
pucka 6uxa 6unun: AHau3 Ha YyoBelKuTe rpewku (HEA —
Human error analysis), W3cnegBaHe Ha onacHocTuTe u
¢yHkynanHoctTa (HAZOP — Hazard and Operability), Us-
c/efBaHe Ha OMacHOCTUTe U yHKymanHocTTa (HAZOP —
Hazard and Operability).

HEA aHanua3bT nMa 3a Len ga nokaxke [0 KakBa cTeneH
cucTtemarta 3aBMCKU OT YOBeLWKMA GakTop M HMBOTO Ha
KOMMETEHTHOCT Npu 06Cny>Ballms nepcoHan. MNpu To3u
TN aHanuam oT rofNssMo 3HaveHne e GU3NYEeCKOTO 1 Co-
LUManHo cbCTosHWe, paboTHaTa cpefa v Bb3pacTTa Ha
NMYHOCTTa. MHOXECTBO (aKTopu MoraT ga noBausaT
Ha OENCTBUATA W PelleHnATa Ha JafeH CIY>XWUTEN, NOHS-
KOra TOBa € XXW3HEeHO Ba)XHO 3a paboTHMS MPoLEec UK
HaBpeMeHHa peakuus Npu peannsnpaHe Ha aBapus. Exc-
nnoataumaTa, 0CO6eEHO NpU NO-CTapuTe TPHOHONPOBOAM
M3MCKBa MOCTOSIHHA NOAAPBXKKA a ako € HeO6XOANMO U
OCbBpPEMEHABAHE Ha NMPOLECU 1 CUCTEMU. Tasm akTyanu-
3aunsa Moxe Aa aoBeje 4O HOBWM PUCKOBE M onepaTMBHN
NPOMEHU, KOETO OT rfefHa To4yka Ha 6e30MmacHoCTTa Le
HaNOXW TAXHOTO OLleHsABaHe.

HAZOP aHanusbT e NOAXOAAL B TakMBa CUTyauun 3a on-
pefensiHe Ha HOBUTE OMACHOCTU W NpeanaraHe Ha MepKu
3a TAXHOTO NpemMaxBaHe Ui MUHUMU3NPaHe.

3AKJIIOYEHUE

MeToauTe 3a OLieHKa Ha p1UcKa ca NpUIIoXMMM B pasnmy-
Ha CTeneH Ha pasfMYyHKUTe eTann oT pasBuUTMEe Ha AafeH
rasonpoBo/. Pasrnexganky noApobHO eTannuTe oT XKns-
HEeHWA UMKDBS Ha MarncTpanHuTe rasonpoBoAn, 4OCTUra-
Me [0 U3Boja, Ye:

® KO/IKOTO MO-TOYEH € METOAbT, TOSIKOBA MoBeye WH-
dbopmaLma, CbOTBETHO M BpeMe e HeobXxoaMMo 3a
npunaraHeTo My,

MWHHO AEJI0 U TEOJIOTUA

® HeobxoaguMn ca 3aAbnboyeHn MNo3HaHUA OTHOCHO
KOHKpeTHaTa cucTeMa 3a naeHTuduUmMpaHe Ha BCUY-
KM PUCKOBE CBbp3aHM C Hes,

® Pe3ynTaTbT OT AobpaTa OleHKa Ha pucka e Aobbp
nnaH 3a ynpaBieHNeTo My, rapaHTupall, MMHUManeH
6PON MHUMAEHTUN U OTKa3W,

® (Ce6eCTOMHOCTTa Ha MEpPKWUTe 3a CMeKk4yaBaHe Ha
onacHocTUTe TpsibBa fa 6bAe MKOHOMWUYECKU CbO-
bpa3seHa.
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PE3IOME

Pa3kpuUTW ca pas3nnyHuTe BWOBE YCNOBMS MpPW MOA-
BOHWSI JOOUB Ha MOJME3HN M3KOMAeEMM N e aHanmanpaH
noTeHUManbT Ha pasfiMYHUTEe BMOOBE TEXHONOrMWU Ha
no6uB. OUueHeHN ca Bb3MOXHOCTUTE 3a NpuiaraHeTo Ha
pas3MYHNTE BUOOBE TEXHOMOMMYHW CXEMU MpU onpeae-
NIeHW YCNOBUSI MOCPeACTBOM KOSIMYECTBEHM NOKa3aTenu.
MocoyeHn ca BUAOBETE MexaHu3aumsa u CbOTBETCTBa-
LLIMTE UM TEXHOMOTMYHU CXEMW MO MPUNOXMMOCT 3a pas-
NMYHUTE BUOBE YC/IOBUS B MOABOAHMS AOOUB.

KJTIOYOBU OYMMWM: noagsoaeH fo6UB Ha MOJIE3HN U3KO-
naemMu, KOIMYeCTBEHN OLEHKM, TEXHONOTMYHIN CXEMU, BU-
[0Be MexaHnsaums

[oknag, unsHeceH Ha XV MexayHapogHa KoHbe-
peHUUs Mo OTKPUT U NOABOAEH AO6GUB Ha MONE3HU
nskonaemu, xoten ,Actop rapabH‘, k.k. ,CB. CB.
KoHcTaHTuH 1 EneHa"“, BapHa, 3 - 7 toHn 2019 r. lNo-
Beye MHdopmMaLma 3a CbOUTMETO Lle HaMepuTe Ha
cTp. 15
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ABSTRACT

The different types of mining conditions as well as
the technological potential of the different types of
underwater mining technologies have been analyzed.
The possibility of applying quantitative values for the
different types of technologies of mining and mining
equipment has been evaluated. The different types
of mining equipment and technical schemes have
been arranged according to their feasibility in certain
conditions and their quantitative value.

KEYWORDS: underwater mining, quantitative values,
technical schemes, types of mining equipment

HVATa KbM Bb3JeNCTBMATA Ha A06GMBA Ha MOME3HU

M3KoMnaemMu BbpXy OKOMIHaTa cpefa npefcraBnasar
CcepuoseH orpaHuyasall, dakTop npu nNpoTMyaHeTo Ha
NO6UBHMTE paboTh. Bbnpekn ToBa pasBUTMETO Ha Tex-
HVMKaTa 1 TEXHOMOrMATa 3a NoABOAEH AOGUB Ha NMONE3HM
M3KoMaeMu Mo3BOJIABA M3MOMN3BAHETO Ha MexaHu3auus
Npv WKMPOK Habop oT cnydaun. Habntoaaea ce nogobpsiBa-

BCbeeMeHeH nnaH yBefiM4yaBaHETO Ha W3KCKBa-

MWHHO OEJ10 U TEONIOTUA



M. AC. O-P UHX. OA-
HUEN TJIAMEHOB TE-
OPI'MEB e npenogaBaTten
B kategpa ,OTKpUTO pas-
paboTBaHe Ha MNONE3HU
M3KOMaeMu U B3PUBHMU
patotn“ B MI'y ,Cs. VB.
Punckn”. HayyHute My
MHTepecu ca B obnacTtTa
Ha NpPOEeKTMPaHeTo, CTPO-
UTENCTBOTO, paspaboTka-
Ta W ekcrnyioaTaunsta Ha
OTKPWUTU PYAHULN; NOABOAEH AO6GWB Ha MOME3HU U3-
KOMaeMu; oOpraHu3aumnsita v KOHTPOM Ha MPOM3BOA-
CTBEHUTE MpOLEecK Mpu Ao6MBa Ha MONE3HWU W3KO-
naemu; ynpaBieHne Ha KayecTBOTO Ha AOOUBaHUTE
MosesHU n3Konaemu.

aou. AO-P WHXX. EBTE-
HUA AJIEKCAHOAPOBA ¢
npenofagaten B KaTedpa
,OTKpUTO  paspaboTBaHe
Ha Mofie3Hn M3Komaemu u
B3pMBHM paboTun”. Hayu-
HaTa W Hay4yHO-u3cneno-
BaTesickaTa M AenHoCT 06-
XBallla KOHKPeTHM 06/1acTu
OT OTKpUTUA Ao06MB Ha
Mofie3HN M3KoMaemMu: pe-
KyNTUBaLMA Ha HapylleHUTe TepeHu, YCTONYMBOCT
Ha OTKOCWUTE M OTBOAHSIBAHE Ha OTKPUTW PYAHULN,
NPUIIOXKEHWE Ha crneunanuampaHn MUHHKU copTyep-
HU npoaykTu. Cneunanusunpana e ,/MIkoHoMM4Yecka
OlleHKa Ha MUHHW MPOeKTK‘ BbB BUCLIETO MWHHO
yunavwe B Mapwx, ®panHumsa. Jou. o-p E. AnekcaH-
[pOBa € PbKOBOAWTEN W YYaCTHWK B [ECETKN AOrO-
BOPHW NMPOEKTW, BKIIKOUYUTENHO M B IBA EBPOMENCKN
B 06/1acTTa Ha pa3paboTBaHETO 1 anpobupaHeTo Ha
efeKTPOHHN GOPMM Ha AUCTAHLMOHHO 0BydeHne B
MY ,Cs. VB Punckun" n kapvepHo pasBuTre Ha npe-
nojaBaTeNnTe B YHMBEPCUTETA.

r.Ac.O-P CUMEOH ACEHOB-
CKWU e saBbpmnn ,dusnyeckm
dakynter" Ha CoduinckuaT
yHuBepcuTteT ,CB. KnumeHT Ox-
puackn’. Ton e npenogaBaTen
KbM KaTegpa ,OTKpuUTO paspa-
60TBaHE Ha MOJSIE3HM M3KOMae-
MV 1 B3pUBHKU paboTn” B MI'Y
,CB. VMB. Pwnckn“. Herosute
npodecnoHanHn nHTepecu ca
CBbP3aHM C MaTeMaTU4ecKoTo ModenvpaHe Ha pas-
JINYHW NPOLIECU B OTKPUTOTO pa3paboTBaHe, KakTo U
npunaraHeTo Ha CbBPEMEHHU MaTeMaTUYecKy Moj-
XOAM MPU pellaBaHeTO Ha Pa3NnYHM ONTUMU3ALMOH-
H¥ 3adauu.

MWHHO OEJ10 U TEONOIna

VHX. OJUMUTDBP OUMMU-
TPOB KAWMKOB ce 06y-
yaBa Mo Maructbpcka
cneunanHocT ,OTKpUTO
paspaboTBaHe Ha Mofe3Hn
nskonaemn B MnHHO-reo-
NIOXKMA yHMBepcuTeT ,CB.
NB. Punckun" cnep 3aBbp-
leHa crneumnanHocT ,Ynpa-
BJIEHME Ha pecypcu 1 npo-
N3BOLCTBEHMN cuctemn”
npe3 2014 r. Y4yacTBan e B KOHMepeHLn ¢ MexayHa-
POAHO y4acTue U MeXXAYHapOAHN CTYAEHTCKM yUnan-
wa. MpoecrmoHanHUTE My MHTEPECK Ca CBbpP3aHKM C
TexHonornuTe Ha Ao6MB B MUHHOTO MPON3BOACTBO U
MaTemMaTM4YecKoTo MofeNnnpaHe 1 onTuMmUanpaHe Ha
npoLecuTe B OTKPUTOTO paspaboTBaHe.

NPO®. A-P UHX. UBAU-
JIO KOINPEB e pgekaH Ha
MUHHOTEXHONOTMYHUS
hakynteT M pbKOBOAK-
Ten kategpa ,OTkpuTO
paspaboTBaHe Ha mMones-
HM  M3KOMaemMn U B3PUB-
HM paboTn‘ B MIY ,CB.
MB. Puncku’. HaydyHute
MYy WHTepecu ca B obfac-
TTa Ha MpOEeKTUPaHeTo,
CTPOMTENCTBOTO, paspaboTka W ekchnaoaTaums-
Ta Ha OTKPUTW PyAHUUKM; NOABOAEH A06MB Ha Mo-
NIE3HM U3KOMAEMW; OpraHmMsaumMsita v KOHTPOM Ha
NPOU3BOACTBEHNTE Mpolecu npu AobuBa Ha Mo-
Ne3HN M3Komaemu; yrnpaBieHne Ha KayecTBOTO Ha
[06MBaHUTE MOME3HU M3KOMaeMu; MpoLecu u Tex-
HOMOrMW MPW OTKPUTUS JOOBUB Ha MOSIE3HN M3KOoNa-
€M1, KaTo 1 pekynTMBaLMsS Ha HapyLUEHUTE TepeHu.
Mpod. a-p MB. KonpeB e aBTOP Ha Hay4YHO-MPUIOXKEH
NeKLUMOoHeH Kypc no ,MuHeH codTyep’, 3 MoHorpa-
dumn, 3 yyebHrMKa 1 1 METOAMYECKO PBKOBOACTBO.
FocTyBall NekTop e B YHMBepcuTeT ,loue [enyes'-
LLnn, MakenoHus n B CY ,CB. Kn. Oxpuackn”.

He Ha paboTHUTE XapaKTepPUCTUKM, KaKTO Y MUHUMU3K-
paHeTO Ha HeraTMBHWTE Bb3AENCTBMUS BbPXY OKOSHATa
cpefa. HesaBncyMO OT TOBa, M360PDHT Ha MexaHu3auums
3a NoABOAEH A06GUB 3a KOHKPETHO HaxoAullie e BaXeH
efleMeHT OT onpefeNnsHeTo Ha AOOMBHATa TEXHOIOIMSA.
3a 13BbpLWBaHETO Ha 060CHOBaAH M360p € HEOBXOAMMO
OTAENHNTE TUMOBE MexaHn3auusa aa 6baaT OUeHeHU No
pasnUyYHKN NpMsHaumn. VIMeHHO 3aToBa € HeobXoAMMO Ha
NbpBO MACTO Aa 6baaT KnacuduumpaHn BUaOBETe Nof-
BOAHW HaxoAula, a cflef ToBa [a Ce OLEHST anTepHaTu-
BWUTE 3a TAXHOTO pa3paboTBaHe.

MoABOOHWUTE Haxofulia Ha MoSiesHW U3Konaemu moraT
Ja 6bAaT KnacudUuMpaHn No CrnegHuTe ABa OCHOBHMU
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Bwg Ha nogBogHOTO
HaxoAwLLe Ha NMosesHu
3Konaemm

Tvn Ha nanona3eaHaTa MexaHnsauus

1. PeyHn Haxoauula 1. MnaB.aLy 6arep,
2. paiidepeH Garep,
3. para,

4. 3eMcHapsaa

2. Mopcku u esepeH | 1.TpaidepeH KpaH,
TUM HaxoauLa 2. fpara,
3. 3emcHapsg,

4. [IbHeH 3apaBHuTen,

5. CneuuanuavpaHn Mopcku CbaoBe (C mexa-
HUYHO MW XMAPABAMYHO psA3aHe Ha CKanuTe u
3acMKyBaHe)

3. bn6okoBogHu Ha- | 1. CneunanuanpaHn MOPCKM CbAoBe (C Mexa-
XOAnLLa HUYHO WAV XMAPaBANYHO PsidaHe Ha ckanuTe U
3acMKyBaHe),

2. CneumanunsmpaHun poboTu

Ta6n. 1. Bug Ha pa3spab6oTBaHWUTe MOABOLHM Haxoguuia Ha no-
JIe3HM U3KOoMaeMu U CbOTBETCTBALLUTE UM TUMOBE MeXaHu3a-
uus

npusHaka: 1) mo cTerneH Ha OBOZHEHOCT, 2) MO BUAZA Ha
pa3paboTBaHOTO M0IE3HO U3KOMAEMO.

Cnopefi cTeneHTa Ha OBOAHEHOCT HaxoauliaTa Ha rfo-
NEesHU M3KoMaeMun ce pasaenaTt Ha 1) cyxu; 2) 4acTUYHO
0BOZJHEHM; 3) HAMBJIHO OBOAHEHHU Vi 4) NogBOZHM. [10nBO-
HUTe HaxoauLla MoraT fa 6baaT 060CO6eHM KAaTO PeYHM,
€3epHU, MOPCKN 1 AbNBOKOBOAHM (MOPCKW).

Mpun NOABOAHUTE Haxo4WLa criopes B1Aa Ha nosie3HoTo
M3KOMaeMo Haii-4ecTo ce cpelaT pyaHUTE U HepyaHuTe

none3Hn makomnaemu, KkaTto Hail-MacoBO ca paspaboT-
BaHW KapvepuTe 3a HepyaHW CTPOUTENHW MaTepuanu.
[lBaTa OCHOBHM TWMNa HaxoAulla ca NACbYHO-YaKbeHN-
Te Haxoaula 1 NACbYHUTE Haxoamua. PyaHnTe nonesHu
N3KOMaeMn Ce cpellaT Ha AbHOTO Ha OKeaHUTe Ha Abfl-
604nHa Bapupala ot 200 m go 4000 m. Hair-3HaunmmTe
3anexun Ha metanute Cu, Au, Mn, Co ce cpewaT B IHAWIA-
CKMS oKeaH 1 Tuxnst okeaH. CunTa ce, Ye paspaboTBaHe-
TO Ha pyaHW NOMIe3HM M3KomaeMu OT OKeaHCKOTO AbHO
Bce olle e B uanutateneH etan [3], [4], [5]. OcseH ToBa
CbLEeCTBYBAT ANCKYCUMM HA MeXAYHAPOAHO HUBO OTHOC-
HO NpaBHUTe NPoBEMM 38 pa3paboTBAHETO Ha Te3n Ha-
XOAMLLa B MeXAYHapoaHN BOAW.

Ha 6asaTa Ha Tasu knacudukauma Ha NOABOOHUTE Ha-
XO4uLa MOXe Aa ce TBbpAM, Ye Bb3 OCHOBATa Ha Tex-
HUKO-MKOHOMUWYECKUTE YCNOBUS, OCHOBHWUTE (akTopw,
onpeaenalM BMAa Ha M3nofs3BaHaTa MexaHusauma u
npunaraHata TEXHOMNOrMYHa cxemMa e AbnbodynHaTa Ha
3andraHe Ha MosesHoOTO M3KOMaemMo U oTAanedeHocTTa
Ha HaxoAMLLETO OT cyliaTa.

Ha Ta6bn. 1 ca npeacTaBeHW TUMOBETE MexaHUsalus,
KOWTO ce npunaraT 3a pasfiMyHuTe BMAOBE YC/IOBUS Ha
noABOAHUTE HaxouLLa.

B rpyna 1. PeyHu Haxogulja TUMOBETE MexaHu3auus,
KOWUTO Hai-4ecTo ce W3nonseBaT ca: nnapawy 6are-
pu, rpandepHn Barepun, aparn U 3emcHapsau. B rpyna
2. E3epHu 1 MOPCKM Haxoaulya Han-4ecTto Hammupat npu-
NOXeHne: rpadepHn KpaHOBe, Aparu, 3emMcHapsaau,
crneumanusnpHy BOAHM CbAOBE C OYHKEPU M 3aCMyKBall,
TpbbonpoBoAd. B rpyna 3. [b/160K0BOgHN Haxogumua no-
nagaT M3UaIo creunanmanmpaHy MOPCKM CbAOBe, Ypes
KOWTO MaTepuanbT OT MOPCKOTO AbHO ce 3arpebsa nnu
3aCMyKBa, KakTo 1 cneunannampanun poboTu, ABUXKeLN
ce Mo AbHOTO 3a NOApaBHSBaHE, pa3pOxXKBaHe, pAsaHe
1N 3acMyKBaHe Ha f06MBaHNS MaTepunan. Hy>kHo e aa ce
YTOYHMU, Ye JOBUBBT Ha MOSIe3HN M3KoNaeMmn oT AbN6OKO-
BOAHMWTE HaxoAula BCe Olle e B eKCrnepuMeHTasneH eTan

Tun MexaHu3aumns PaspoxkBaHe/psizaHe

ToBapeHe TpaHcnopTupaHe

[bHeH 3apaBHuTEN Pexxelln 3b6UM Ha KodaTa

Koca, cBbp3aHa ¢ BbXe KbM nebefika | Ypes camua nnaBaTeneH Cba
Ha nnaBaTesHus Cbl

Mnagauy 6arep (o6paTHO rpedaHe) Pexxelln 3b6Um Ha KodaTa EnnHnyHa koda Bapxa
Mnagauy 6arep (cnyckatla ce koda) Pexceln 3b6UM Ha kodaTa EanHnuHa koda Bapxa
[Lpara MHorokotoBa Bepura MHorokodhoBa Bepura Tn
IpaindepeH 6arep IpaitepHa Koda Koda, nsgurara ot nebesnka rTn

3emMcHapsaa [1t031 3a BNpbCKBaHe Ha BOAa
3acMykBalla cuna

Pexeulla rnaea

3acMykBallia Tpbba Tpbbonposog — '

CneumnanuavpaH nnaeaTtesneH Cbf [1t031 3a BNpbCKBaHe Ha BOAa
3acMykBalla cuna

Pexella rnaea

3acMykBalla Tpbba ByHKep Ha miaBaTeNHWs Cbh —

Tpboonposoa - [T/

Ta6n. 2. NocnegoBaTenHocT OT onepauunn npn TeXHONOrnM4YHUTE CXxeMu, nsnonseawn passiM4yHMTe TUNoBe MexaHnsauyuma
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N B 6bAeLle HAKOW OT TEXHONOTUUTE Ha JO6UB MoraT Aa
ce OKa)aT HemnpunoXnMu.

Ha Ttabn. 2 ca npeacTaBeHW nocnefoBaTenIHOCTTa OT
onepaummMTe NpyM TEXHOOTMYHUTE CXeMU, M3MOA3BaLln
pasnMyHnTe TUNoBe MexaHusaumsa [1].

3a a[leKkBaTHOTO OlLleHsIBaHe Ha TUMoBeTe MexaHu3aumsa
e HeobXxoAMMO fla ce pasrnenat u GakTopuTe, CBbp3aHu
C eKONIOrMYHOTO BbB3AEWCTBME Ha MexaHusaumaTa npu
npveTaTta TexHoflorMyHa cxema. BuaoseTe Hebnaronpu-
ATHW €KONTIOTMYHM Bb3AeNCcTBMA MoraT Aa 6baaT Kiach-
duvuMpanHn B cnegHuTe rpynu:

® DUBNKO-XUMUYHN Bb3AENCTBUSA;

® bGUONOTNYHN Bb3AENCTBUS.

B rpynata Ha GUBMKO-XMMUYHUTE Bb3AENCTBNA Nonaaat
pasMbTBaHe, oTflaraHe Ha CeVMeHTW, HapyllaBaHe Ha
XMMWYHNSA 6anaHc Ha BofaTa, CpyTBaHe Ha KpanbpexxHu
ydacTbuun, WymMm 1 T.H. buonornyHute BbSLleVICTBVIﬂ ce
CBEeXJaT 10 NPSIKOTO MM HEMPAKOTO yBPeXJaHe Ha BO-
nHaTa dhnopa u dayHa.

BTopaTa rpyna Bb3AeicTBuS — BUONOMMYHUTE — Ca He-
NOCpPeACTBEHO CBbp3aHM C Tean OT rpynata Ha dusu-
KO-MEXaHWYHNTE Bb3ENCTBUA 1 Ce cBexAaT A0 peasHo-
TO yBpexaaHe Ha BoaHaTa dnopa v dayHa.

OcBeH TOBa Bb3feicTBMUATA BbpXy OKOSIHaTa cpeaa Mo-
raT ga 6bAaT KnacudUUMpaHn U B 3aBMCUMMOCT OT Bpe-
METO, 32 KOETO Te OCTaBaT BC/eACTBME Ha [OOVBHUTE
M TPAHCMOPTHUTE PaboTu. Bb3aencTBusTa ce pasgenat
Ha:

® BpeMeHHM (Tpaelw nNpes npoleca Ha padoTa);

® [1oCTOsIHHM (Cnef npuktoYBaHe Ha paboTute) [2].

EkonormyHuTe Bb3AEWCTBUS Ha M3OpaHaTa MexaHW3a-
UMst UMa CblLEeCTBEHO 3HayeHne 3a pa3paboTBaHeTO Ha
ObNOOKOBOAHUTE Haxoamula. CumTa ce, Yye n3yyeHocTTa
Ha OTMe4aTbKbT, KOWTO Cce OCTaBs BCleACTBME Ha [0-
OUBHMTE PaboTH e U3KTKUNTENHO 3HaYMM. [Jo TO3M Mo-
MEeHT n3cneaBaHMATa Noka3BaT, Ye Bb3AeNCTBMATa Ha
NPUAOXEHUTE TEXHONOMMN ca HEOOPATVMMN U CbLLECTBY-
Ba MOTeHUMasiHa ONacHOCT OT 3arvBaHe Ha MUKpodio-
pata 1 MukpodayHaTa B 611M30CT Ao HaxoauaTa 3a Co
n Mn. OT apyra cTpaHa, Npv paspaboTBaHETO Ha peyHM,
€3epHM M MOPCKM Haxoamula CbliecTByBaT pasfivyHu
TEXHONOMMYHWN peLleHnst, KOMTo HamansasaT BU3NKO-XU-
MUYHUTE B'b3,£Lel7ICTBI/Iﬂ nocpencTBoOM M3MOA3BAHETO Ha
crneumanHu 3aBecu Bbpxy NOHTOHa Ha nnaBawus 6arep,
KancynoBaHu Kodwu 3a nnaeaiuTe 6arepu u gparu unm
nocpefCTBOM creunaneH ekpaH, orpaHnyaBall, pasmbT-
BaHETO MpW XMAPaBANYHOTO pa3poxKBaHe Ha ckanuTe.
Tesn TeXHOMOrMYHW pelleHns HaMmupaT CBOETO MpUIIo-
KeHne NpeanMHO B YCoBUS, KbAETO Ce M3MCKBa Crnas-
BAHETO Ha eKONOrMYHMUTE OrpaHnyeHns Ao npeanmncaHu-
Te rpaHuum.

VIKOHOMKYecKaTa ed)eKTMBHOCT Ha TexHONOorn4yHata
cxeMa MMa CbleCTBeHO 3Ha4dYeHMe 3a OUEeHABAHETO Ha
MeXaHn3aundaTa. C'bLLI,ECTByBaT OBe anTepHaTtuBuM 3a
oueHABaHe Ha MexaHn3aunaTa 1 npnyioXXeHata TeXHOJ10-

MWHHO AEJI0 U TEOJIOTUA

noaBoOAEH OBUB

rM4yHa cxema — Ha 6asaTa Ha ce6ecTOMHOCTTa Ha Mpo-
aykumsiTa unu Ha 6asaTa Ha peanusnpaHaTta nedanda oT
UsanocTHaTa 4enHOCT.

Ha 6asaTa Ha HanpaBeHUTe pascbXaeHnda MoraT Ja 6b-
[aT “3BeneHu crnefHuTe 4 rpynu 3a KONMYeCcTBEHW Mo-
KasaTenu, No KOUTO creaBa Aa 6bhe oleHsBaHa Mexa-
HU3auuaTa:

® XapaKTepucTuKM Ha MexaHusauuaTa — Obnbo4ynHa
Ha paboTa, NPON3BOAMTENHOCT, 06eAHsABaHe, 3aryou,
TOYHOCT Ha ussemsae (H,)

® Bb3eiiCTBUA BBPXY OKOMHaTa cpefla — pasMbTBaHe,
wym, emucun Ha CO, (H,)

® IkoHOMMYecKa edeKTUBHOCT — Cceb6eCTOMHOCT Ha
npoaykunsTa/nevanta (H,)

® CoumanHu dpaxkTopu — 6e3onacHoOCT Ha paboTa, KBa-
nuduKaumua Ha nepcoHana u T.H. (H,)

Te3w nokasaTenu MoraT Aa nocfyxaT 3a [aBaHeTo Ha
KOMMeKCHa oueHKa Ha TUMOoBeTe MexaHusaumsa 3a on-
peflefied TN Haxoauuie. bbp3 MeToA 3a [JaBaHeTo Ha
KOMMJIEKCHA OL|EHKa Ha MEXaH13aumsaTa MOXe fia ce ns-
BbpLWM MO MeToAa, NP KOMTO Ce MPUCBOABAT TOUYKM 3a
BCSIKa xapakTepucTunka (Taén. 3).

ToukunTe P ce popmupat Ha 6asaTa Ha OTHOLLEHWsTa Ha
CTOMHOCTUTE Ha peasiHUTe MoKasaTe/n Ha XxapakTepuc-
TUKUTE H cNpAMO nokasaTenaT ¢ Han-BMCOKa CTOMHOCT
B rpynata: P, = (H,/H, ). 100, kepeto H, = max (H).
CbllecTBEeHO n3ncCkBaHe e aa 6bAe cnaseHo yCnoBUETO
> w, = 100%. B 3aBMCMMOCT OT KpanHWA pe3ynTaT Ha Cy-

MapHNA 6pOl7I TOYKWM 3a pa3rnexjgaHnte BapnaHTn Ha Me-

OueHsiBaHa

MexaHn3auna A, A, A, Ay A,
XapaxTe- TexecT,
pUCTWKA, W

H, i

H W, Py, Py P P,

H, w, P, P, P, P,

H, W, P, P, P, P,

OBLLIO SWZZP”.WH SZZZP‘Z_W‘Z SfZPG-WG SA,:ZPM.W‘4

Hi — OUEHSABAHN XapaKTEPUCTUKN Ha MexaHnsaumsa T1n J;

i — 6pOI OLEeHABaHN XapaKTEePUCTUKY;

Aj — pasrnexaaHu anTepHaTMBM Ha TUNa MexaHn3aums 3a
KOHKPETHOTO HaxoAulLLe;

J — 6poWt anTepHaTMBM Ha TUNa MexaHn3auus,

Wi — TEXECT Ha OlleHsiBaHaTa XxapaKTepUCTHKa;
Pij — TOYKM Ha CBOWCTBO / 3@ TWUM MexaHn3auus j;
S/ — cymMapHa olleHKa 3a Tuna MexaHusauus J.

Ta6n. 3 dopmupaHe Ha KOMIMJIEKCHA OLLeHKa 3a pasrnexpaHuTe
TUNOBE MexaHM3aLus, NPUI0XXUMU 3a pa3paboTBaHETO Ha onpe-
AenleHo HaxoauLe
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noaBOAEH 10BUB

xaHusauns A ce dhopMumpa oLeHKaTa 3a BCEKM BapnaHT J,
cnef KOeTo Te ce epapxmpaTt B HU3XOAALL pes.

MocoyeHNAT MeToA 3a KOMMYEeCTBEHO OleHsiIBaHe e
YMECTHO Aa Ce M3M0f3Ba 3a eAHOTUMHA MeXaHu3aLuus,
KOATO HaMMpa NpUIoXeHNe 3a KOHKPETHO Haxoaulle, B
NPOTMBEH Cly4Yal oueHKaTa 6u 6una HeTouyHa. [pyr Ccb-
LLeCTBEH HeJJoCcTaTbK Ha MeTofa e, Ye KpalrHaTa oleHKa
M3USAN0 3aBUCU OT TEXXECTUTE, KOUTO OTAENHUTE Xapak-
TEpPUCTUKM NpUCBOABaT. HeaoCTaTbKbT Ha Cy6eKTUBHO-
TO WM eKCNEPTHOTO OLEHsIBaHe Ha OTAENHOTO 3Ha4YeHne
Ha XapaKTepucTukMTe MOXe fa Obhe u3berHaT, KaTo
KonuyecTBeHaTa oleHka Ha (aKToOpHUTE TeXecTu ce
onpefenu Ha 6asaTa Ha hakTopeH aHanM3 UK aHanmna
Ha YyBCTBMTENHOCTTA Ha Bb3AENCTBMETO HA OTAENHUTE
(haKTopu BbpXY M3MEHEHMETO Ha KpalHua pesynTtaT oT
npunaraHeTo Ha TexHonormuaTa (MPOM3BOANTENHOCT, ne-
Yyan6a, ce6eCcTOMHOCT Ha NPOAYKLUMATA).

KaTo 0606LleHne MoXe ga ce Moco4yu, 4e oleHKaTa
Ha TexHonormaTa 3a J0O6MB Ce M3BbPLUBA 32 KOHKPET-
HW YyCNOBKMS, 3@ KOUTO TS e npunoxmnma. OueHaBaHeTo
Ha MexaHu3auuaTa crefBa fja He Ce M3BbpLIBa Mo OT-
JenHu nokasaTenn, a e HeobxoAnMo Aa ce U3BbpliBa
KOMMJEKCHO, KaTo ce oTYyMTaT npeanMcTBaTa U Heaoc-
TaTbynTe Ha BCAKO TEXHONOMMYHO pelleHune. Han-su-
COoKa oleHKa nonyyaBa TO3W TUM MexaHu3auus, KoaTo
YAOBNETBOPABA BCMYKM OrpaHMyaBallli YCoBUA OT Tex-
HOMOrMYHA M eKoMornYHa rnefHa Todka U Ha cfejsall
eTan ce TbpCu NOAXOAALLO CbYeTaHe Ha MKOHOMUYecKa
e(heKTUBHOCT, MbBKABOCT M MPON3BOAUTENHOCT. [ocode-

HUAT MeToh 6V HaMepu NMPUIOXKEeHVE NPU pellaBaHeTo
Ha peaneH npobnemM 3a M3bopa Ha NoAxoAAla MexaHu-
3aUus, HO e HeobxoAMMO Aa ce B3eMaT Moj BHMMaHue
M HEroBmuTe cnabocTH, a UMEHHO CYyGeKTMBHATA OLeHKa
Ha CTerneHTa Ha 3HAYMMOCT Ha OTAESHUTE XapaKTepuc-
TUKW Ha MexaHusaumsaTa. PasrnegaHuaT MeToa Moxe aa
ce OTHece Mpu pasrfiexjaHeTo Ha npobrnemMa 3a n3top
Ha MexaHusaumnsa npu TouHa MHdbopMaLua 4pes aeTep-
MUHMPaH NOAXOA, HO CbLLECTBYBAT M Bb3MOXHOCTH 3a
TbpCeHe Ha ApYru MeToamn 6asupally Ce Ha CToXacTUYeH
MOAXOA Ha pasrnexijaHe Ha BXOASLIMTE AaHHW, KaKTo U
npu Hemb/Ha BxoAdALWwa nHdopmMaums.

M3noa3BAHU U3TOYHULIN:

1. Konpes,/. TexHONOrMYHW acneKkTn Ha NoABOAHMA A06MB Ha
nonesHu nskonaemu,Codua 2018.

2. Bray, R. Environmental Aspects of Dredging. IADC/CEDA,
pub. Taylor & Francis Group London,2008.

3. https://www.iucn.org/resources/issues-briefs/deep-sea-
mining
4. https://www.nationalgeographic.com/environment/

2018/08/news-race-to-mine-deep-sea-drones-seafloor-
environmental-impact/

5. https://worldoceanreview.com/en/wor-3/mineral-
resources/manganese-nodules/

6. http://www.nautilusminerals.com/irm/content/seafloor-
production-tools.aspx?RID=333.

MO CBETA

NMNBAH - BTOP NTNUEH3WNOHEH TYP
B NSTOYHOTO CPEANSEMHO MOPE

MBaHCKOTO MUWHWUCTEPCTBO Ha eHepretukata u
BoAMTE oduUManHoO 065BM B Ha4anoTo Ha Mecel|
anpus, 4e CbBeTa Ha MUHUCTPUTE € 0f406PpK NPO-
uefypata Nno usgaBaHe Ha arpemMaHi 3a npoyysaHe U
no6us (EPA) Ha kBanuduUMpaHNTe KOMNaHUW, KOATO Lie
ce npunara npv BTopua IULEH3NOHEH Typ. KaHangaTuTe

ca noKaHeHn fa hopmupaT KOHCOPLIMYMU OT Haik-Masnko
TPU KOMMaHUKM ¥ fa nofafaT 3asBfieHVe 3a HaeMaHe Ha
6nokose 1, 2, 5,8 1 10 go kpas Ha 2019 r. Mpn NnbpBUs
TYp Ha NMBaHCKaTa fIMLUEH3MOHHA KaMnaHns B MOPCKM
BoAv Gellle AafieHO paspelleHune 3a paboTa B 6/10koBe 4
1 9 Ha KOHCOpLMYM OT KoMnaHuuTe , ToTan’, ,EHN" n ,Ho-
BaTek" (OpaHums, UTanus n Pycus).

Py6pukata [0 CBETA", cneuuanHo 3a cnucaHue ,MuHHo geno v reonorus“ ce sogu ot NPO®. BEHEJIMH BEJIEB
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KMnbvP AOBOJIEH, HO HE CbBCEM!

NOCNeAHVAT AeHa Ha M. heBpyapu KMNBPCKUST eHep-
FMeH MUHUCTBP Moproc JlakoTpunuc v BuLenpesu-
[EeHTbT Ha ,EkcoHMobain" (3a n3TouHaTa xemumcde-
pa) TpucTaH Ecnpu Hall-ceTHe 06siBMXa NpubM3TeNnHaTta
OLEeHKa Ha OTKPWUTUS B MOPCKMA 610K 10 rasoB 3anex
,INaBKoC", YNNTO reonoXKM 3anacu nonaaat B AnanasoHa
5-8 TpunuoHa ky6. dyta (140-230 mnpa. m?). CoHaaxbT
e focTurHan abnéodnHa ot 4200 m noJ MOPCKOTO HUBO
(2060 m OT TAX ca BbB BOAHUS CTbN6). ETaXbT Ha raso-

MO CBETA

HOCHOCT B KOJTEKTOPHMS XOPU30HT Ce oLeHABa Ha 133 m.
KomMnaHmnaTa, B CbAPY)XME C KaTapCKM NapTHbOP, LLie aHa-
nM3npa cxoAcTBaTa U pasnmumaTa oT hakTU4ecKns 1 npo-
EKTHMA paspes, a BTOpM NOTBbPAMTENEH COHAAX MOXe fa
ce Npokapa crneagallata roguMHa. HoBuHaTa e nosede oT
no6pa, HO KMMbPCKOTO MPaBUTENCTBO Ce HaasBalle Ha
KONMMYEeCTBa, KOUTO 6uxa 060CHOBaM MKOHOMMUYECKU U3-
rpakaaHeTo Ha co6CTBEH 3aBO/ 3a BTEYHSABAHE Ha Mpu-
poAHMA ras.

AVPEKTEH rA30MnPoBOA4 OT KAMbP KbM ETUNET

apnamMeHTbT Ha penybnuka Kunbp e patnduumpan

(12.04.2019) ckIOYEHOTO Mpe3 MUHanata roguHa

Cbrnalwerve ¢ Ervnert 3a nocTposiBaHETO Ha raso-
npoBoA OT AbNOOKOBOAHOTO Haxoauule ,AdpoavTta’ no
MHCTanaunnTe 3a BTEYHABAHE Ha NPMPOAEH ra3d B Mnpuc-
TaHuwHKUS rpag Maky. LWedbT Ha KMMbpcKoTo MUHUCTEP-
CTBO Ha eHepreTukaTa JlakoTpunuc e 06sBKUA, Ye C TOBa Cce
rapaHTvpa M3rpaxgaHeto v NoALbpPXaHEeTO Ha rasonpo-
BOAa Npes3 MKOHOMUYECKUTE 30HUN Ha ABETe CTPaHu, KOMTO
LLie NO3BOJIM MO HaW-NeK Ha4YvH Na3apHaTa peannaaumns Ha
rasoBWTe 3anacu B HaxoguuieTo (okono 150 mapa. ms).
ToBa cnopasyMeHue Le ce npunara v no oTHOLEHWE Ha
HOBOOTKPUTM HaxoamLla. To HMa HULLO O6LLO C Na3apHa-

Ta LieHa Ha CypoBWHaTa, KOATO Liie ce hopMmupa CbobpasHo
NnoNUTUKaTa Ha KOMMaHUUTE-MPUTEXATENKM Ha Haxoau-
weto (,Hobbn EHepaxu’, ,denek” n LLen") n Ha 3aBofa 3a
BTEYHABAHE, KOUTO LENUAT NNacMeHT B cTpaHu oT EC.

Mpes nocnefHnTe ABE MOAVHW MHOMO eKcrnepTu ovakBa-
Xa KUMBbPCKUTE HaxoAuwa Aa 6baaT CBbpP3aHN C eBeHTY-
anHua rasonposog NCTMEL (npe3 Mopums oo Utanus),
KOWTO 61 MO3BOSIMA AOCTaBKM Ha TPbOOMPOBOLEH ras
3a bankaHute. OCOBGEHO aKTMBHO 3a TO3W NMPOEKT No6mpa
V3paen, nokato Ervner e kateropmyeH NpoTUBHUK Ha He-
roOBOTO OCbLLECTBABAHE.

HEAOCTUI HATA3 3A TPBbBOINPOBOAA BRUA

HayanoTo Ha M. MapT 2019 r. cb6paHMeTo Ha aKLMo-

HepuTe Ha PYMBHCKMA ras3oB onepatop ,TpaHcras"

OTXBbP/SM MNaHOBETE 3a KanuTanoBu pas3xoan [0
2027 r. ToBa nocTaBs onepatopa B HEBBb3MOXHOCT Aa
NPOABIIXKM C BTOPUS €Tamn OT CTPOUTENCTBOTO Ha BaXKHMUS
3a EK rasonposog bbnrapusa-PymMbHUSA-YHrapna-AsCcTpua
(BRUA) 3a KOITO ce 0Ka3Ba, Ye HiMa 3asiBeHN A0CTaTbyHM
06emMK 0T CTpaHa Ha NoTeHUManHuTe AoCTaBYMUN. [NaBHK-
Te Uenv Ha TO3u NaH, ¢ NopTden OT NoYTK 2 MAPA. €BPO,
ca TpbboMpoBoAMTE OT YepHOMOPCKUTE Haxoaulia Ha
PymMbHUs (360 MJSIH. €BpO) 1 AOCTPOSBAHE HA OTCEYKM OT
BRUA Ha pymbHCKaTa cyla. ,TpaHcras" cera pasnonara ¢
478 MIH. eBpO 3a narpaxaaHe Ha 479 km rasonpoBoamn u
[1Be KOMMPECOPHW CTaHUMK, Ype3 KOUTO MOXEe Aa ce npe-
HacaTt 1,75 mapa m® kbM YHrapus. Cnep ocblilecTBABaHe
Ha NpoeKkTa B NbJfieH 06eM, TOBa KOSIMYECTBO LLie HapacTHe
oo 4,4 mnpa mé/rog., kKato CypoBvHaTa ce npeanonara Aa
naBa OT Haxoaullata B YepHo mope 1 oT ,HOXHMA ra3oB
KOpWUAOP', Ypes OTKNOHEHMETO Npe3 bbnrapus.

MWHHO OEJ10 U TEOJIOTUA

Mpe3 deBpyapw CTaHa ACHO, Ye 3afBKKM 3a JOCTaBKM MO-
KpuBaTt camo 40% OT MOLLHOCTUTE Ha BTOpWs eTan , no-
pafu KOeTo HeroeaTa peanusauus ce otnara. CTpaHHOTO
e, Ye HWUTO eflHa OT KOMMaHWMTEe-onepaTopy B akBaToOpu-
ATa He ca 3asaBWAM 06eMu 3a NMpeHoc. TyK Ha NbpBO Me-
CTO CTOAT ronemuTe KoMmnaHum ,OMB" 1 ,ExkcoH Mo6ann",
YMATO e 3acnyraTa 3a UHBECTMUMN B HepHO MOpe, OBENN
10 OTKPMBAHETO Ha KNbCTep HaxoauLa ¢ obLu 3anacu ot
okono 170 mnpa. meé. MpuunHaTa 3a TOBa Bb3AbpXKaHne
Ce KpUAT B OYepTaBallMTe ce MPOMEHWU Ha HOpMaTWUBHa-
Ta ypenba, KOATO PYMbBHCKMAT napiaMeHT ce onuTea Aa
Hanoxmn. HelmHWTe HOBWM pa3nopeabu He ce Npuemart OT UH-
BECTUTOPUTE, 3alLOTO Te NpeaBMmKaaT BbBexaaHe Ha 2%
[ONBb/HMTENEH AaHbK BbpXy 060pOTa Ha KOMMaHUUTE U
3aab/keHve 3a 50% npogarkba oT AobrBaHaTa CypoBMHa
Ha MecTHUA nasap.
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FPbUKATA KOMIMNAHWNA ENERGEAN OIL AND GAS ObAABU, YE OTKPUJIA
FA30B 3ANTEX B BJ/IOK KARISH NORTH

B Kpagd Ha Mali e OTKpWaa raso. 3anex B 610k Karish

North, KOMTO e pa3nonoxeH 40 rpaHuuaTa ¢ /InBaH.
BegHara cnes HoBWMHaTa Ha JloHAOHCKaTa bopca akuu-
nTe Ha KOMMaHVATa Ce noBuLKxa C 86 nyHkTa. Crnopej
MbPBOHAYANHUTE OLEHKN FeoN0XKUTe 3anacn (,Ha Mme-
CTO") MoraT ga 6baaT Mexay 28 1 42 Mapa. m3. 3anexsT
e BMeCTeH B [iBa XOPW30HTa C BNCOKO MPOAYKTUBHW NA-
CbYHMUN. KOMMNaHWATA 3a710XKW ThbPCeLMAT COHAaX Ha 15
MapT. Tol e b1n ocbllecTBeH OT kopaba Stena DrillMAX
(VI-To nokoneHe), KOMTO MOXe Aa paboTu B MHOIO AbJl-
60k BoAM (80 3000 m). COHAAXHNAT KOpab € MoCTUrHaN
HMBO MMHYC 4880 M MHOroO 6BP30 U 6e3 0CobeHU UH-
unaeHTn. NpeMrnHaT e ra3oHacuTeH MHTepBan OT 06O

|_prI,KaTa komnaHuga Energean QOil and Gas 0658w, ye

249 m. C ToBa MbPBUAT eTan oT paboTaTta B MPOAYKTNB-
HUA MHTepBan e npukarUnna. MNpeacton obpaboTka Ha
CeV3MOrenIOXKNTE 1N KapOTaXHW 3ammncK, 3a yTouHeHue
Ha MbpBOHaYanHuTe 3anacu. MNpoyysaTenHarta nporpama
Ha Kopaba NMpoAb/XaBa C YAbNOOUYaBaHe Ha COHAAXa U
TecToBe Ha CneABalll TpeTn, No-AbAO0K pe3epBoapeH Xo-
pr30HT. KoMNaHuATa nnaHmpa no-KkbCHO Aa npokapa ote
TPW NpOyYBaTeNHN COHAAXa. Ta 1Ma npeaBapuTeneH He-
06Bbp3BaLl, Aorosop cbC ,CreHa ApuanHr” 3a obuwo 6
COHZaxHWM Npobuea B 6noka. Haxoanuleto Kapuw Hopt
LLie ObAe eKxcnnoaTMpaHo NOCPeACTBOM MNN3BaLLO CbOPb-
xeHune (FPSO), koeTo e AOoroBOpeHo Aa 6bae M3rpaseHo
oT IPM Beer Tuvia. [MnaHnpa ce rognuweH aobuns ot 4,6
MAPA. M3/FOANLIHO.

PYMbHWA AABA 3A MbPBU NBbT NMbJ/IHA NMPABA
3A AOBVB HA 3/1ATO N MEA HA YY)KAECTPAHHA KOMIMAHWA

X, BuLe
R Burgamia ROSIA MONTANA

HaxoauuwieTo ,PoBuHa" ce Hamupa B U3BECTHUS OT APEeBHU Bpe-
MeHa pyfieH paioH Powmsa MoHTaHa

PyMbHUA OTAade aBTOHOMHO MpaBo (6es ydacTue

Ha ObpyXKaBHM CTPYKTYpW) 3a eKcrjioataums Ha BTO-
pOTO MO 3amnacK 3naTHo Haxoaulle B EBpona Ha kaHagcka-
Ta Euro San Mining (6uLuia Carpatian Gold).

| | alnoHanHata AreHuus 3a MUHepaHn pecypcn Ha
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Haxoauuieto ,PoBMHA" ce HamMmMpa B M3BECTHUS OT APEBHU
BpemMeHa pyfeH panoH Polwmnst MoHTaHa (4acT OT MiaHuH-
cKaTa Bepura Ha AnyceHuTe), KOWTO 4ecTo ce onpeaens
KaTo ,3naTHUA KBagpaT'. Bb3cTaHOBSABAHETO Ha [06VBa
B aHTMYHaTa pyJapcka NpoBMHUMA BbpBY 6aBHO, 3apaau
6rOPOKPaTUYHM Npoueaypy 1 CbApoTMBa Ha ,3eNeHn" op-
raHvsaumm.

Oule npe3 2015 r. Samax Romania S.R.L. (gbluepHa dup-
Ma Ha Carpatian Gold Inc oT TopoHTO) 3ano4yBa MKOHOMM-
Yecka OLEeHKa Ha HaxoAULLEeTo, 3aemalLo oLl oT 28 km?,
KoeTo e 6uno 06eKT Ha MWHHA paspaboTka olle npeau
2000 roguHu! Mo-kbeHo ,KapnatmaH Mona" ce TpaHchop-
Mupa B Euro San Mining, YMeTo OTHOCUTESIHO Tersio Ha
6opcoBaTa apeHa ce nokaysa ¢ 20%. OCHOBaTeNHO, 3aLL|0-
TO CPeAHOTO ChAbpXKaHWe Ha Mef B ckanHaTa maca (nop-
unpun) e 0,36%, a Ha 3nato — 0,25 g/t.

[Hec ocTaHanuTe B HegpaTa Ha PoBMHaA pecypcu OT 3na-
TO ce oueHasBaT Ha 204 t, a Tean Ha mMeg — Ha 635 000 t.
KomMnaHusiTa oNnTMMM3npa TEXHONOrMYHaTa nporpamMa 3a
no6wB Ha 400 MAH. t pyada, KOSITO e NpueTa B Ha4anoTo Ha
M. anpun. Cera npefcton pa3paboTBaHe Ha CxemaTa 3a
6aHKOBO GUHaHCKUpaHe, KosiTo Tpsbea Aa 6bae n3sicHeHa
[10 Kpad Ha TekylllaTa roguHa.

o uHgpopmaums or: Romania Insider, EA Daily,
Lebanon Gas News, MINING.com, Lebanon Gas News,
Offshore Energy n ap.
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AHHOTALMA

Llenb cTaTbu 3akN04aeTCca B TEOPETUHECKOM M3YYeHUI
npouecca BO3AENCTBUA KMCNOTHbBIX U HEKMUCIOTHbIX pa-
604YMX PacTBOPOB Ha NpuaaboitHyto 30Hy nnacta (M3M7).
MNpeAcTaBneHbl TEOPETUYECKNE pacyeTbl U rpaduyeckme
3aBMCMMOCTM MO3BOAOLLIME ONPEAENNTb N OLEHUTb 1y~
OUHbBI MPOHUKAHUSA N U3MEHEHWA TemnepaTypbl HarpeBa
HarHeTaemMomn B NNACT XXMAKOCTU Mpu NOCTOAHHOM TeM-
ne 3akayku. YCTaHOBIEH W U3y4YeH BOJIHOBOW xapakTep
M3MEHEHUs KOHLEHTPaLMKM BelllecTBa Npu GuabTpaumm
1 MacCoOBbMeHe MPOMbIBOYHOW XXUAKOCTU B MpOHMLae-
MbIX nnacTax. PesynbTaTbl 6binn CBefeHbl B Tabnuuax,
rae npeAcTaBfieHbl pacHeTHble 3HaYeHMa BpeMeHu obpa-
60TKM M3 1 ANMHA 30HbI pacnpocTpaHeHns GpoHTa Ha-
CbileHnsa. AHanM3 pesysibTaToB UCCef0BaHWA Nokasar,
4YTO C POCTOM TemnepaTypbl BpemMs 06paboTKy OKOJo-
CKBa>XVMHHOW 30Hbl YMEHbLIAeTCH B 3aBUCUMOCTU OT ee
ANWHbBI, OCOBEHHO eCnn ASIMHa 30HbI 06pPaboTKK NUMeeT
[OCTaTOYHO 60NbLUIOE 3HaYeHMe.

KJTIOYEBDIE CJIOBA: npouecc BO34eNCTBUS, KUCNOTHbIE
N HEKMCNOTHble paboyre pacTBOpPbI, NPU3aboNHY O 30HY
nnacta, rnyéuHa NpoHWKaHWS, TemnepaTypa Harpesa,
HarHeTaemas B NAacT XWAKOCTW, TeMn 3aKadku, AanHa
30HbI, GPOHTa HacCbILEHMS.

NOTHbIX paboynx pacTBopoB Ha M3[1 3aBUCUT OT
NPaBUIbHOIO MPOEKTMPOBaHWA COCTaBa 3akauw-
BaeMOro pacTBopa, OMNTUMAasbHOro TEXHOJOrMYeCcKoro

9 OheKTUBHOCTb BO3AENCTBUSA KUCNOTHbBIX U HEKMC-
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ABSTRACT

The purpose of the article is to theoretically study
the process of exposure of acidic and non-acidic
working solutions to the bottomhole formation zone.
Theoretical calculations and graphical dependences
are presented that allow determining and estimating
the penetration depths and changes in the heating
temperature of the fluid injected into the formation at
a constant injection rate. The wave nature of chang-
es in the concentration of a substance during filtra-
tion and mass transfer of flushing fluid in permeable
formations has been established and studied. The
results were summarized in tables, where the calcu-
lated values of the processing time of the PPP and
the length of the propagation zone of the saturation
front are presented. Analysis of the research results
showed that with an increase in temperature, the
processing time of the near-wellbore zone decreases
depending on its length, especially if the length of the
treatment zone is quite large.

KEYWORDS: impact process, acid and non-acidic
working solutions, bottomhole formation zone, pene-
tration depth, heating temperature, fluid injected into
the formation, injection rate, zone length, saturation
front.

pexmmMa 3aKadkm 1 HaAOEeXHOCTU beHKLlVIOHVIpOBaHVIH
cneunanbHOM TEXHUKMK U MPOMbICJTOBOTO O60pyﬂ,OBaHI/Iﬂ,
CBA3aHHOIO C NpoLeCcCoOM 3aKayKu.
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Heob6xoAMMO COOTBETCTBME BbIGpaHHOMO cocTaBa pa-
6o4ero pacTBopa TUMYy NNacToBoW cucTembl (Nopoge ¢
Hacbllaowmnmn daovgammn). ConaHo-KUCIOTHble obpa-
60TKM MpaKTUYeckn 6e3 orpaHUdeHnini NpuMeHUMbI AN
KapOOHAaTHbIX KOJINIEKTOPOB, a TakXXe B TEPPUTEHHbIX MO-
pofdax C BbICOKMM cofepykaHuem kapboHaToB (10-25%).
[MUHOKMCNOTHOE BO3AENCTBUE UCMONb3YIOT ANS 06pa-
6OTKN TEPPUIEHHBIX KOMNEKTOPOB C HEBbLICOKOWM Kap6Ho-
HaTHOCTbHO.

C uenbto noBbIWeHNA aOOEKTUBHOCTM METOAO0B YBENU-
yeHua HedTeoTgaum (MYH) nyTem HemocpeacTBEHHOMN
TEXHOJIOTMM 3aKay4yKy KOMMNO3ULKUIA UK COCTaBOB 3TOMY
LOMKEH npeflwecTBOBaTb KOMMIEKC MOArOTOBUTESb-
HbIX PaboT B KaXK[0OM CKBa)XMHE. 3TO KOMTMIEKC AOJIXKEH
BKJItOUATb 06paboTKy npusadoiiHon 30Hbl (OM3) 1 wmc-
NOMb30BaHUsA CONAHO-KUCNOTHON 06paboTkm (CKO) nnu
oba npouecca uan Apyrov BuA npenBapuTenbHOro BOs-
[eNCTBUSA Ha NepdOpMPOBaHHbBIA MHTEPBA CKBaXXMHbI.

B 4acTHOCTH, BaXKHbIM 3TanNoM MNOATOTOBKM CKBaXXMUHbI K
NPOBEAEHNIO MEPONpPUATUSA, ABNAETCHA OCYUIECTBEHNE
MPOMBIBKM CKBa)uHbl MO Bcemy npodunto. Mpu npo-
MbIBKE C MOMOLLbK PacTBOPOB HATPUS U XJIOPUCTOrO
KanbUns, a TakxKe pas3nnyHblX NOBEPXHOCTHO-aKTUBHbIX
BelecTB ([MAB) Ka4eCTBEHHOW OUNCTKYM 326051 He Npowc-
xoauT [T, 2].

B HacToslleM pasjene OLeHMBaeTCa BAMAHME BbiBopa
BMAa M MeToda (PUIMKO-XUMUYECKUX BO3AENCTBUIA Ha
M3 Ha NnokasaTenu TEXHONOrUN 06paboTKN OKOSTOCKBa-
SKMHHOW 30HbI NfacTa.

1. OnpegeneHne rny6uHbl NMPOHMKAHUA U U3MEHEHUS
TemnepaTypbl HarpeBa HarHeTaemoii B MJacT YXUJKO-
CTU NPY MNOCTOSIHHOM TeMIe 3aKauKu

[na onpegenexHns rny6uHbl NPpoHUKaHua (paguyca Bbl-
TECHEHWS) pacTBopa MCMOoSib3yeM ypaBHEHWE coxpaHe-
HWMS Macchbl 6e3 yyeTa AndhY3NOHHOIo NepemMellnBaHmns
nocnefoBaTeNbHO ABMXKYLIMXCA XXUAKOCTEN B mnnacte
3a BpeMs I, KoTopoe 3anucbiBaeTcs B BUAE!
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Ha NosieaHn nakonaemun”. ima noaroTBeHy 1 nyGnnkyBaHn Hag 15 ctatum u 2 MoHorpadum.

hm(R2 — R?) = [ Q(t)dt ()

roe: h v m - cooTBETCTBEHHO MOLHOCTL M MOPUCTOCTb
nnacra; R(p - paanyc npoHukHoseHus pactsopa; Q(t) -
pacxof xungkoctu. B cnyyae obpaboTkm M3M1 ¢ n3sect-
HbIM PacXOAOM XXWIKOCTW paanyc NpoHuKaHus (BbiTec-
HeHWs) BblUMCIMM MO hopMyne:

W) %

R,=R|1+
¢ hmR?

@)

_;_

rae W :IQ(!)dI - 06bEM paCTBOpa, 3aKa4YMBaEMOro B
0

nnacT 3a Bpems t, B 4aCTHOCTM NpW MOCTOSHHOM Temre

saka4ykn M = M umeem Q = Q,, umeem:

b3 | —

Oyt
Z

W=0,,R,=R|[1+ 3)

I3meHeHne TeMnepaTypbl B 3aKadynBaeMOM pacTBOpeE
no koopauHate ' n Bpemenn t npu otcyTeTBUM anddy-
3N TenJia onncbiBaeTCAd ypaBHEHNEM:!
or or . .
1% +Z 4 a(T-T,)=0, @
ror ot

[na peleHnsa KoToOporo UCMonb3yrTca cnegyrolme Ha-
YasbHble ¥ rpaHuYHble YCNoBUSA:

T:TonpthO,Tleoﬂplﬂrch (5)

rae 4 = QM)/2nhm, @, = a/c p M, T - HayanbHas
TemnepaTtypa nnacta, T - TemMnepaTypa HarpeToro pac-
TBOPpA, T, - TemnepaTypa, nojAepx1BaemMan Ha CTeHKax
CKBaXWHbI. PelinTb ypasHerua (4) B cnydae Q = Q,,
(9 =d, = Q,/2nhm) ynosnetsopsiouiero ycnosusm (53,
MOXHO MEeTOZIOM MNpeobpasoBaHns Jlannaca (onepauu-
OHHOro mMcuncneruns) [3], NpUMEHNB KOTOPbIK, Nony4a-
em:
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T=T,-(T,-T,) (L-et*) +exp [-a,(r?-
{T10 -T,+ (TO -TH) [1- exp[-a,t+ agl(r2 -
npur < Rd)(T) (®

R.2)/2q,]
RA)/2q,1}

T=T,-(T,-T,) (L-e) npur> Rd,(T) (t ()

2
roe R;}T’:Rc 1+Q4"I,, (pPOHT pacnpocTpaHeHunst
mR
Tenna, KOTOPbIA corfacHo ypasBHeHuto (3) cosnagaeT
C nepemMelleHVeM paauyca BbITECHEHMS pacTBopa B

nnacrT.

N3 (3) cnepyeT, YTo Mocne 3akayku ropsyeit KUCMOTb
(T, - T) B nnacT usmeHeHne TeMnepaTypbl Mo KOOPAW-
HaTe U BPEMEHU B HEM HOCUT BOJSIHOBOII XxapakTep, 3a
dporTom I = R (M koToporo TemnepaTypa He 3aBucuT
OT KOOPAMHATBI 1 Y6bIBAeT N0 9KCMOHEHLMANbHOMY 3a-
KOHY OT BpemeHu, nepes GPOHTOM U3MEHSAETCA Takxe
MO 9KCMOHEHUMANbHOMY 3aKOHY OT KOOPAMHATbI.

Ha ppoHTe Temnepatypa Tepnut paspbis AT = (T - T))
exp[-a,t], KOTOprI/I y6bIBAET C POCTOM BPEMEHN. Ecnm
nonaratb, T,, = T, To cka4ok TemnepaTypbl Ha (POH-
Te 6yaeT OTcyTCTBOBaTb MTaK, Npu 3aKayke HarpeToro
pacTBopa B MnacT TensoBOMYy BO3AENCTBUIO NofBepra-
€TCA He TOIbKO OKOJIOCKBaXKMHHAaA 30Ha, HO U TakxKe ero
yAaneHHas 4acTb. Ha puc. 1 v 2 npeacTasneHbl rpadukm
3aBUCUMOCTU OTHOWeHna T° = T/ T, ot koopauHaTbl
I (M) And pasnuyHbix MOMEHTOB BpeMeHl/I t (uac) v oByx
3HaveHnin KoaddunuverTa TennoobmeHa a,. B pacuerax
npuHato Q, = 0,36 m%uac, h =5m, R =0,1m, m =
0,2,a, =0, 001/ce1< T,=T,T,T= 5

10’

N3 aHann3a KpuMBbIX credyeT, YTO C POCTOM BPEMEHM B
pesynbTaTe TenoobMeHa 3aKayvBaeMOW XXWAKOCTU C
MOPOAHOW CPeaow 1 yBENNYEHNEM TYOMHbI MPOHUKAHWSA
pacTBOopa TemnepaTypa nnacta najaeT, Ans paccMma-
TpuBaemoro npumepa 4vepes 10-12 4acoB C MOMeHTa
3aKavyky Haubonbllaa TemnepaTypa COXpaHAeTcs Ha
PacCTOAHMAX pPaBHbIX, 2 PaanycamM CKBaXKMHbI.

[lna coxpaHeHua BbICOKMX TemnepaTyp Ha 60MbLUNX ry-
BUHax 06paboTKM HEOOXOAMMO YBEUYUTb HavanbHYHO
TemnepaTypy pacTBopa, IM60 M3MEeHWTb COCTaB pac-
TBOpa TaknM 06pasoM, 4YTOObl MOXKHO 6bINI0 YMEHbLINTb
koaddunUMeHT TennoobMeHa a . Tak, Hanpumep, ecn
YMEHbWUTb KOG OUUMEHT TennoobMeHa B AecATb pas,
TO BbIcOKMe TemnepaTypbl T, = 37, depes 12 4acos co-
XpPaHATCA Ha paccTosHWe, paBHoe 5 pajuycam ckBa-
SKUHbI.

2. UccnepoBaHWe BOJIHOBOrO XapakKTepa W3MeHeHus
KOHLeHTpauumn BewecTea npu ¢unbTpaLum U Macco-
o6MeHe MPOMbIBOYHON MXUAKOCTU B MNPOHULLAEMbIX
nnacrax

B pa6oTe [4, 5] oTmeyeHo, 4To Andbdysna BellecTsa B
NPOHULI@EMbIX MIacTax npu namuHapHoi GuibTpauum
onpeaensetcd yncnom Mexne Pe = vd/mODm, B 3aBU-
CUMOCTU OT KOTOPOro BbIAENAETCA TPU XapaKTepHbIX
LManasoHa.

MWHHO OEJ10 U TEOJIOTUA

HE®T UTA3

MogenvipyeM npouecc NpOHUKHOBEHMSA B MNaCT KUCNOT-
HOro pacTBopa, ConpoBoXaaemblit anddyamnenn (cmelle-
HWeM) ero ¢ NAacToBOW XUAKOCTbI U MAaCCOOBMEHOM C
XUAKOW 1 TBepAol dhasamMu ropHoi nopodbl. Haubonee
pacnpocTpaHeHbl BUAbl MacCoObMeHa — Copounsa 1 ae-
copbLusi, MOHHbBIM 06MEH, pacTBOPEHME W KPUCTanmnsa-
uvd, KonbMaTauua un cyddosua [4, 6]. Bce aTu asneHns
MOryT OKa3aTb KaK MOJIOXXUTENIbHOE, TakK U OTpuLaTesb-
HOe B/MSIHWE Ha COCTOsHWE MPW3abOMHOM 30HbI CKBa-
»WHbl (M3C) B 3aBMCMMOCTM OT TOrO, HACKOJSIbKO Mpa-
BWNbHbIM OKaXeTCst BbI6OP KOMMOHEHTHOrO 1 A0NIEBOMO
cocTaBa 3akayMBaemoro B mfacT pacTBOPa, UCMOb3y-
eMOoro Ans NpoBefleHNss COMAHO-KUCIOTHON 06paboTKN.
[ns ycTaHOBNEHUS OLEHKM BIAUSHUSA 9TUX ABMAEHUIA Ha
coctoaHun MN3C nonesHoe 3HadeHne MMeeT UCMOSIb30-
BaHWe 3aKOHOMepHOCTel npoueccoB Anddy3nm U mac-
coobmeHa [7-9]. OCHOBHbIMW ypaBHeHUAMM anddysmn
1 MaccoobMeHa BellecTBa (KMCIOTHOrO) B MOPUCTON
cpefe cnyxart 3akoHbl duka n 6anaHca Macchbl, KOTOpble
MOTYT 6bITb NPeACTaBfeHbl YPaBHEHUAMMN NIOCKO-PaaM-
anbHOM GUAbTPaUMU UAK NOCNE UCKTHOUYEHNS DYHKLUMM
N (r, t) s HWX NONYYMM OAHO ypaBHeHWe Ans onpege-
nenusa € (r, t):

16 (rDﬁc)_véc_é‘N:mo ac. @
¥ or or or ot ot

YpaBHeHne (7) AOMONHSAETCA YpPaBHEHUAMM KUHETUKM
WM M30TEPMbl OOMEHA BELIECTBOM MEX Y >KUAKON 1
TBephoi haszamu. PaccMaTpuMBaeM KUHETWKY Maccoo6-
MeHa B cllydae npeobnagaHvsa aacopbUMOHHOro npouec-
ca, onpefesnsieMoro CKOpoCTbto BHelUHero o6MeHa:

ON

= =y(c—c) | ®)

rae 7y - CKOpoCTb aAcopbumnu, C, - KOHLEHTpaLuWs, paBHo-
BeCHasi KOJIMYECTBY BellecTBa, MOrOLEHHOrO K JaHHO-
My BpEMEHW TBephoi dasoi. B cnydyae HeobpaTUMOro
maccoobmera C, = 0 ypasHerune (7) ncrnonbayetca ang
onucaHuMs npoueccoB afcopbumn, MOHHOro 06MeHa,
OCaXaeHnda B3BELWEHHbIX B paCTBOpe CYyCneH3nn YacTunl
B nMopucToit cpeae. Ecnv B npolecce 3akayku pactsopa
B MNacT CKOPOCTb aAcopbuMM BellecTBa 3HAUYUTENBHO
BbllliE CKOPOCTU ANddY3nKM, TO B ypaBHeEHUM (7) MOXKHO
npuHate D = 0. Monaraa teneps D =0wuc, =0, ¢
yyeTom (8) ypaBHeHue (7) B crnyyae cTaUMOHapHOro pe-
XUMa GUNbTpaumm pacTBopa 0T TOYeYHOro MCTOYHMKA
V = (/7 NnpuBeneM ero K Buay:

e, o

r or ° ot

©

MpuMemM, 4To B HadanbHbii MomenT C(r, 0) =
N (r,0) =0,aynoBepxHOCTU CKBaXKMHbI CHMTAEM KOHLI,eH-
TPpaLmio BelllecTsa NocTosHHoi (R - paanyc cKBaxuHbI):

c(t, R) = c,. Pewenne ypaBHerns (9) ana byHKumil
c(r,t) uN (r t) npu ykasaHHbIX yCIOBUAX UMEET BUA;
2 2
_ o —R.)
C =, exp 2, npnR<r <R (1)

mc=0npnr>R¢)(t),
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5_
t=9 (uac) 51 t =12 (uac)
i ] L

41 5]

37 3.-

2] .

( — : : . e e—————

02 04 06 0.8 0.2 04 06 08 1

Puc.1. UsmeHeHue Temnepatypbl T*/T 0T pacCTOSHUA ANS Pa3/IMYHbIX MOMEHTOB BpemeHu ¢ npu a, = 0,001/sec

42

NI
2¢q,

(Ry, —r*)e(r,0)

(10) rhe R, (1) = [

1/2
!
Rj-}-ziJ - paguyc MPOHUKHOBEHUA

m, pacTBopa B nnacT.

MWHHO JEJIO U TEOSIOrKNA 6/2019



HE®T UTA3

5 =0,5 (uac)
T™

D1 012 014 016 018 02 022 024
r

54 t=1 (uac)
4.8
467
11.4-‘

4.2

3.8

01 015 02 , 025 03 03

5 =3 (uac) 51 =6 (uac)
™ 5 T
451 4.5
47
4+
3.57
351 3]
3] 257
2-
2.5
T T T L] 1-5- T T T T T T T
0.1 0.2 03 , 04 05 01 02 0.3 04 05 06 0.7 0.8
51 =9 (uac) 5 1 =12 (uac)
4,5-5 T ™
4 4
351 ]
31 31
257
2_ 27
1.5
T T T L] ¥ 1 T L} ¥ T ¥
0.2 0.4 rEI.IS 0.8 1 0.2 0.4 06 0.8 1

Puc.2. UsmeHeHue Temnepatypbl T#T 0T pacCTOSAHUA ANA Pas/IMYHbIX MOMEHTOB BpemeHu t npu a, = 0,0001/sec

N3 aHanusa pewenus (10) cnegyeT, 4To MNpu OTCYT-
cTBUM  Anddysmn (CMmelleHnsa) pacTBopa C niacTo-
BbIM (DJIIOMAOM KOHLIEHTpaLMA BELLECTBA paBHa HyJIO
nepes; GPOHTOM TMPOHMKAHMA U M3MEHSAETCH 3a 9TUM
GpPOHTOM MO 3KCMOHEHUMANBHOMY 3aKOoHY. [lonyyeH-

MWHHO OEJ10 U TEOJIOTUA

HOe pelleHue CrnpaBefMBO TOMbKO [0 Hadana npe-
AieNbHOro HacbllleHns nosepxHocTn I = R, T.e. npn
t<t, = N*/(ycl), roe N, - BennyvHa npefensHoro Hachbl-
wenuns. Mpn t > t,, no Mepe npoaBMxKeHa bpoHTa Npo-
HUKaHUA BYAET NepemMeLlaTbCa U POHT HaCbIWEHNS:
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0.50 0.50
N - N ]
0.40 — 2 6 0.40 —| 2 3 4 5 6
0.30 — 0.30 —
0.20 0.20 —
010 — 0.10 —
0.00 T T ] | 0.00 T T T T T T T 1
10.00 20.00 30.00 40.00 50.00 10,00 12.00 14.00 600 | 1800
a) 0)

Puc. 3. PacnpegeneHus KOHLEeHTpaLum Bel,ecTBa B CKeNleTe NopoAbl No paguycy Afa pasHbiX MOMEHTOB BpeMeHu. (1-t=14,2-t=2y,

3-t=3y4,4-t=4y4,5-t=54,6-t=64)

Rn = JRE + (2‘}0 "!mﬂ )(f - !‘ )

MoaTtomy B nHTepsane R, <1 < R (t) umeem € = €, u
N=N,anpmuR <r <R, (t) sakoHomepHOCTbL 3me-
Herua koHueHTpaumir C (I, f) n N (r, t) onpegenatca ¢
nomouypro dopmyn (5), rae R samensercana R .

Ha puc. 3, a 1 6 npeacTaBieHbl KPUBble 3aBMCUMOCTU
OT paavanbHoit koopanHaTbl I (cm) KOHLUeHTpauun Be-
wectsa N (me/2) B ckeneTe NopoAbl ANA ABYX 3HAYEHUI
nopuctocTn M, = 0,01 (puc.3,a)mn m, = 0,1 (puc. 3, 6)

pasnuuHbix MomeHToB Bpemenn t (uac). B pacue-
Tax npuHaTo: ¢, = 0,5%, y = 106 1/c, N, = 0,5 mele,
0, = 5.10° m%c, R, = 0,1 m. Bpems HacbilleHns TBEP-
fow hasbl nopogbl, npu atom pasHsetca t, = 0,3 wac.

3 Mony4YeHHbIX KPUBbIX BUAHO, YTO C POCTOM BPEMEHMU
nepef GPOHTOM HacbllleHns obpa3yeTcs y3kas 30Ha,
rae KoHueHTpauua seuwjectsa N 6bicTpo y6biBaeT oT
MaKCUMarnbHOro 3HadyeHns Ao Hynqa. MNpu aToM yBenunde-
HVEe MOPUCTOCTM NPUBELET K YMEHbLLEHNIO ASIMHbBI 30HbI
HacblILLEHNSA. 9TO 03HAYaET, YTO QPOHT HACbILWEHNS VMe-

Rf

0357
0.3
0.25]
0.2
0.151

01—

0 0.05 0.1 '0,15‘ 02 02

o =1 (uepHbie), o =2(cHnHe), o =4(3eNeHble), o =6 (KpacHsIE)

2 4 B 5 1'(1] 12 14 16 18

Puc. 4. 3aBucumoctu ppoHTa BbiTecHeHus R = R (t) (M) oT BpeMenn t (yac) Npu pasnuuHbIX 3HaYeHnsx napameTpa o =T, /T,

i
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R=1m R=2m
o 1 2 4 6 1 2 4 6
t, (yac) 1,38 1,24 112 1,08 56 48 4,2 4,0
R, (M) 0,72 0,71. 0,71 0,71 142 141 141 141
R,=4m R,=6m
o 1 2 4 6 1 2 4 6
t, (yac) 24 17 154 142 50 42 38 32
R, (M) 29 28 28 28 4,32 4,31 4,31 4,31

Ta6n. 1. 3HaueHus Bpemenmn obpaboTkm M3 t, (vac) v BMHBI 30HbI pacnpocTpaHeHuss PPOHTa HacCbILLeHUSA R,

3HauyeHUsIX NnapameTpa o

(M) Nnpu pasnuuHbIX

€T OTHOCUTENbHYHO 60JIbLLYHD CKOPOCTb MEpeEMELLIEHNS B
nopofax ¢ 6onee yniaoTHeHHoOW TBepaoi dhasoi (ckene-
TOM)

YyeT BAMSHMA TemnepaTypbl Ha pacnpocTpaHeHue
(DPOHTOB BbITECHEHWUS W HACbLILEHUST MPUOAMNKEHHO B
dopmynax nonaraem (10) g = qy rae d,= ¢, Ap/h, ko-
adrUMeHT pacxoaa # onpeaensem no Gopmyne:

__In(R,/R,)
" In(R,/R)+S

Ha puc. 4 v 5 npeacraBneHbl rpad@ukn 3aBUCUMO-
CTM dpoHTa BbiTecHeHus R (t) 1 GpPOHTa HacbllLEHUS
oT BpeMeHl/I t npu pasnquux 3HaYeHnsax napameTpa

TlO/Ti' B pacuetax OOMOMHWUTENBHO MPUHATO, YTO

q0 = 0,113 m*/uac.

BnaHo, 4TO C poCTOM TemnepaTtypbl NyTb, I'IpOXO)ZLMMbII;I
d)pOHTaMI/I yBenn4mBaeTCca. HaﬂpMMep, npn pocTe TeM-

2 4 B B 1? 12 14 18

o =1 (uepHsie), o= 2(cHHue), o =4( 1e), o =6 (kp ]

Puc. 5. 3aBucumocTy ppoHTa Hacklwenna R =R (t) (m) oT Bpe-
MeHMu t (Yac) Npyu pasnUyHbIX 3HaueHnAx napametpao =T, /T,

MWHHO JEJIO U TEOSIOrKNA 6/2019

nepaTypbl Ha CTEHKW CKBa)XMHbl B 4YeTblpe pasa, Yem
Npu HaYanbHON (3eneHble NMHWUW), ANMHa pacnpocTpaHe-
HWUS GPOHTOB MOryT yBenuymBaTbed 1,2-1,5 pasa.

[ns yyeta BAMSAHMA TeMnepaTypbl Ha BpeMs 06paboTKu
tk M3 » ANVHbI 30HbI pacnpocTpaHeHna GpoHTa Hacbl-
LeHna

Ru.ﬁ' = 'JRE = (2qi‘mﬂ )(ti = tO)

COCTaBUM ypaBHeHKE:

VR +2qt, /m, =R, .

rAe crepyet nonarate = Q.

B Tabn. 1 npeactaBieHbl 3HaYeHUs t M ANVMHA 30HbI
pacnpocTpaHeHua hpoHTa HacblleHna R N3 aHanusa
TabNMYHbIX JaHHbIX cheayeT, 4To ¢ pOCTOM Temnepary-
Pbl BpemMsa 06paboTKM OKONOCKBAXXWHHOW 30HbI YMEHb-
LaeTcs B 3aBMCUMOCTM OT AJIMHbI 3TOM 30H 1,2-1,5 pasa.
9TO 0COBEHHO 3aMeTHO ANa 60bLON ANHbI 30HbI 06-
pPaboTKN.

BbiBOAbI:

® PaspaboTaHa pacyeTHas cxema, No3BoNALLas onpe-
JeNnTb PafnyC BbITECHEHUSI HArHETAEMOro B MJacT
pacTBOpa M TeMna 3aKayku Npu 3afaHHo penpeccun
Ha NnacT. B 4yacTHOCTKM, paspaboTaH anropuTm peanm-
3aLMM PacYETHOM CXEMbI Ha KOMMbIOTEPE.

® B peaynbTaTe TeN00OMEHa 3aKa4yMBaeMOn XXMAKOCTH
C MOPOAHON Cpefow U yBeNMYEHUEM YOUHbBI MPOHU-
KaHWA pacTBopa TemnepaTypa njacTa nafaeT, npw-
MepHO Yeped 10-12 4acoB C MOMEHTa 3akadky Hau-
6onbllad TeMnepaTypa COXpPaHSAeTCA Ha PacCcTOAHUK
PaBHbIM 2 pagmycam CKBaXMHbl.

® /1N COXpaHeHMs BbICOKMX TemmepaTyp Ha 60MblUMX
rnybuHax 06paboTKM HeobXOAMMO YBENWYMTb Ha-
YanbHyto TemnepaTypy pacTBopa, MM60 N3MEHUTb CO-
CTaB pacTBopa Takvm 06pas3oM, YToHbl MOXHO 6bI/10
YMEHbLWNTb KOIQHUUNEHT TennoobmeHa a.,.
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MBbPBATA B CBETA TEXHO/J10I'd 3A AObWB
HA BPAYHOB A3 N1 MUHEPAJIN, BOTATHU
HA NOTIMMETA/IN OT MOPCKA BOJA,

E MATEHTOBAHA B BbJ/ITAPUA

OCTMYKEHMETO € Ha eKun OT aMOBULMO3HN Yy4deHN,
KOMTO ycnaxa Aa pa3paboTaT UHTeUreHTHa, MHO-
rodyHKUMOHaNHa NWN0OTHa MHCTanauus 3a 4oous
Ha BbpayHoB ras, npefcTaBnsaBalla abCotoTHa HOBOCT B
CBeTa Ha BMCOKOTEXHOMOrMYHUTE MHOBaUMKW. VHCTana-
LUMsTa e NbpBM eTan oT LANoCTHA MHOrodyHKLMOHanHa
TexHonorus 3a Ao6uB Ha bpayHoB ras oT Mopcka Bojaa
1 CBbP3aHUTe C TO3M Npouec A06MB Ha MUHeEpPanHW pe-
cypcu OT MopcKaTa Bofa. 3a OCbllecTBABaHE Ha MbpBUs
eTan komMmnanusa ,[nam eHepaxn’ Al 6e duHaHcupaHa
no OnepaTusBHa nporpama ,VIHOBauumM 1 KOHKYPEHTHOC-
noco6HocT" B Bbarapus.

Mpv NpON3BOACTBOTO Ha eHeproHocUTeNs - bpayHoB ras,
OT MOpcKaTa Bofa Ce OTAENAT MaLabHK KoiM4ecTBa Mu-
Hepanu, non dGopMaTa Ha yTaiKu, USKIIKYNTENHO 6ora-
TV Ha nonumMmeTanu. CbObpXKaHMETO Ha peanLa MeTanu
e MHOTOKpPaTHO Haj ToBa B eCTeCTBEeHWUTe CeaUMEHTHU
Ha MOPCKOTO AbHO, OTNaraHu 3a MUNVOHWU FOOUHU 1 e
CbU3MEPUMO C HAKOM OT pyAHMUTE Haxogdulia 3a nogse-
MeH [06MB. PasnukaTa e, Ye BCUYKM PYIHN Haxodulla ca
n3yeprnaemMm n M3TOLLAEMM, KAaTO MOCTEMEHHO METANTHOTO
CbAbp)KaHWe B MUHepanuTe Hamansea, [OKaTo CTaHe
Hee@EeKTUBHO 1 Ce TbPCAT HOBM Haxoaula. MNpu HacTo-
AlaTa TEXHONOMNA, USTOYHUKBT € HeMsyeprnaem v Hems-
Tolll@aeM — MOPCKa BOAA, C MOCTOAHHMN XapaKTepUCTUKW.

©® TexHonorusita No3BoNsiBa ynpasneHne 1 n3bvparten-
HO HaTpynBaHe Ha onpeaeneHn MeTanun 3a CMeTKa Ha

apyrn.

® TexHOJIOrMaTa € eKONOrMYHO YUCTa U He 3aMbpcaBa
OKOJTHaTa cpena.
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® 3Ha4yuTeNnHoO HerHo npeanMcTBO €, 4e MOXXe [a Cce 13-
non3Ba 3a o4ncTBaHe Ha CUJIHO 3aMbpPCEeHUN MHAYC-
TpraaHn BOAW, BKJTKOYNTEJTHO U paANOKaTUBHO.

® TexHonoruata € eANHCTBEHA MO POAa CU, KOATO 3a-
eaHO C J0BUTUA eHeprueH pecypc - bpayHos ras, Ha
3x0/a ce nosly4yaBa YucTa NUTEMHA BOJa OT MOPETO,
3aef]HO C MUHepaseH pecypc.

©® TexHonoruaTa ce M3NbAHABa Ha 6Gpera Ha MopeTa
NN OKeaHW 1 MoXe fa nofobpu npoleca Ha fenHocT
Ha BCUYKM ABNOOKOBOAHM TEXHOMOrMM 3a AOOUB Ha
MUHepanu oT MOPCKOTO AbHO. 10 TO3K HaYMH MHOBA-
TMBHaTa TeXHONornsa Hammpa gobpa HuLa 1 B A06MB-
HaTa NPOMWLLMEHOCT, 338 KOATO KbM MOMEHTa HAMa
TexHonornyeH axanor. Mpu Hero NapameTpuTe KaTo
NPOLEHTHO CbAbpXKaHWe Ha MeTanu e NOCTOSIHHO, He-
NMPOMEHSILLO Ce C TeYeHWe Ha BPEMETO U KOHLEeHTpa-
UMATa 3aBUCH €IMHCTBEHO 1 CaMO OT BOAOU3TOUYHUKA
M He Ha NocneaHo MACTO e HeorpaHuyeH v npakTw-
YeckM Hemauyeprnaem NpUPOLEH PeECYPC C MOCTOSHHM
napameTpu. NoNoX1TENHOTO e, 4e B npoLeca Ha Ao-
61Ba Ha MeTanu ce U3Mon3Ba NpomsBeeHaTa oT ca-
MaTa MHCTanauus eHeprus.

® ,TexHonoruata 3a JO6WB Ha BpayHOB ras v MuHe-
panu, 6oraTu Ha NonMMeTanu OT MopcKa Boga“ e
pa3paboTeHa OT UHXeHepuTe YaBaap KameHapos u
lNnamen KameHapoBs. 3awmTteHa e npej aTeHTHOTO
BeJOMCTBO Ha P. bbnrapus ¢ ABa nonesHu mogena u
n3aafeH HauMoHaneH naTeHT, COBCTBEHOCT Ha ,[1nam
eHepakm' ALl

J[nam Exepaxun” AL
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