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Kaument Oxpuackn”
OTHOCHO 3a1IMTA HA ANCePTALUS ChC 3arJIaBHe:

» IHOBAaTHBHM CTPaTeruu 3a KOHTPOJI Ha NpoLecuTe
3aMbpcsiBaHe/caMONpeYrcTBAHEe NP 32ayCTBAHUS HA NIPEeYHCTBATEIHI
cTaHuM B peku oT UcKkbpckusi Bogocoop.

ABTop: Beponnka Emuniosa Hopaanosa

[TpencraBeHUAT IUCEPTALMOHEH .TPY/A KaTo 00€M, U KaueCTBO Ha U3IIBJIHEHUE, 110
MO€ MHEHHE OTroBaps Ha WM3UCKBAHMATA 3a JAMCEPTALIMOHEH TPYyJA 3a NPUCHKAAHE Ha
oOpa3oBaTesiHa U Hay4yHa CTENEH JOKTOpP.

Mucepranusita € ¢okycupaHa BbPXY BakHAa TeMa - pas[JIeKIaT CE BBIPOCH
Kacaelly 3ayCTBAaHETO Ha BOJU OT MPEUYHUCTBATEIHU ChOPHKEHUS B PEKU OT BoAocOopa Ha
p. Mckbp 1 ocoOeHOCTH Ha HACISBAIIUTE OaKTEepUAIHU KOMILIEKCH. BakHocTTa Ha Temara
ce yBeJIMYaBa 3aloTo peka VIcKbp B TOPHOTO CU TE€UCHHE OCUTYpsiBa BOJHH KOJIMUYECTBA 3a
3. IcKkbp — OCHOBEH BOIOM3TOYHUK Ha rp. Codusl.

O6embT Ha pabortara e 185 crpanunu. 3aeqHo ¢ mpusokeHus HapacTtBa g0 189
crpanuiy. Camara aucepTranusl BKJIIOUBA CTaHIApTHUTE 3a TaKbB poj padOTH IJIaBU — a
UMEHHO obOeMeH yBoA oT 2 crpanuiy. [Ipernen na Jluteparypara ¢ obem 3 2 crpanunu. B
HEro OCHOBHO MSCTO € OTJENI€HO Ha OakTepHalHUTE ChOOIIECTBA B PEYHHUTE TEUEHUS,
KpbroBpara Ha OCHOBHUM OHOT€HHM €JeMEHTH, €(eKTH OT 3ayCTBaHE€ Ha BOAU OT
MPUMCTBATEIIHN CTAHIIMK U BUJIOBE 3aMbPCUTENIN TOCTHIIBAIIN BbB BOJOIPUEMHUIIUTE.

Cnopen meH e no0Ope, 4e KbM JOKYMEHTHUTE Ha JHCEpPTaHTKaTa, c€ MpWirar u
TEKCTOBETE Ha CTaTUUTE IO TMpoleaypata. Taka ce BHXKJIAa OCHOBHAa HH(OpMarus
MOJIKpeIslia MOJTYyYeHUTE Pe3yATaTH U HalIPAaBEHUTE Pa3ChKICHUS.

Leara Ha aucepranusita e sicHo (opmyaupana — ,Jla O6paar paspaboreHH
MHOBATHBHM CTPATErMM 3a KOHTPOJ HA IPOLECUTE HAa 3aMbPCSIBAHE U CAMOIIPEUNCTBAHE B
30HHU Ha 3ayCTBAaHUA OT MPEYMCTBATEIHN CTAHLIUU B TOPHOTO Nopeune Ha peka Mckbp upes
otnudepeHIpaHe Ha pUCKOBU 3aMbPCUTENHN U MpUilaraHe Ha KOMIUIEKCEH MHANKATOPEH
noaxox ‘. Ha ta3u ocHoBa ca hopmynupanu ChOTBETHH 3aJ1a4u:

1) Jla ce ompenensaT upe3 MOAXOAa Ha paHKUpaHE, 3HAUMMUTE MPUOPUTETHU U
cneur(UIHN 3aMBbPCUTENN B MaTpUIa ,,lIOBBPXHOCTHU BOJAX™ B TOPHOTO MOpEUHe Ha peKa
Hckbp u B MaTpuna ,,cenuMmenTu™ npu 3aycrsanero ot [ICOB CamoxoB, kaTo Ha Ta3u 0a3a
Ce aHaJIM3Mpa Bpb3Kara ,,u3TOUYHUK Ha 3ambpcutens — [ICOB — BoaHo Ts10®.

2) Ha ce mpociead B CE30HEH acCHeKT, NpOMsHaTa Ha (PU3MKOXUMHYHHTE

MMOoKas3arcjiu, OpraHn4HoOTO CHbABPIKAHUC WU KOHICHTpALUATA Ha OHMOrEeHHH €JIEMEHTH KaTO



TUIIMYHY 3aMbPCUTENN B OTHAABYHUTE MOTOIHM OT rpajacku [1C.

3) Ja ce HampaBH OLIEHKA Ha BB3JCHCTBHETO BBPXY MHKPOOHUTE CHOOIIECTBA B
3oHara Ha 3aycTBane Ha [ICOB CamokoB upe3: npocieisiBaHe Ha CE30HHATA IUHAMHUKA HA
KJIFOYOBH MUKPOOHOJIOTUYHHU MTOKA3aTeNI B MOBBPXHOCTHU BOJM M CEJUMEHTH; aHAIIU3 Ha
MeTa0OJMTHATA AKTUBHOCT W MPOIEHTHHUS U HA AaKTHBHH KJIETKA B CCIUMEHTHUTE
CHOOIIECTBA; METATCHOMEH aHAJIN3 Ha ChOOIIECTBAaTa B CEIMMEHTHTE.

4) Jla ce ompenensT €H3UMHH AKTUBHOCTH — (DYHKI[MOHAIHU WHIAMKATOPH 3a
AKTUBHOCTTA Ha ChOOIIECTBaTa, KOETO Ja TI03BOJIH OIICHSBAaHE HA CAaMOIPEUYNCTBATEIIHUTE
IpoIlecH B peYHATa €KOCUCTEMa M Ha MPOMEHUTE BHB (DYHKIIMOHUPAHETO i, pe3yirar oT
3ayCTBAHETO Ha OTIAaAbuHU HoTouu oT rpajacku [1C.

5) la ce HampaBu moa00p HAa WHAMKATOPH, YYBCTBUTEIIHU KbM H3CJICIBAHHS THII
BB3JCHCTBUE M Ja C€ TPEJIOKHU ISUIOCTHA CTPATErvs 3a KOHTPOJ Ha IIPOIECUTE

SaM’LpCHBaHC/CaMOHpe‘H/ICTBaHe.

Pabornara xumore3a ¢opmyiaupaHa B AuMcepTalUsTa € 3HayMMa 4acT OT IJiaBa
Martepuan u MeTtoau — cTpyBa MU ce, 4e To-KpaTko (GopmynupaHe O 3Bydasio Mo-ICHO U
TOYHO.

WNuaye B rnaBaTa Marepuas u MeTo1 MOAPOOHO U SICHO C€ ONMCBAT U3IOJI3BAHUTE
OT JIMCEPTaHTKTa, TEPEHHU U JaOOpaTOpPHU METOAM, KAKTO M Pa3sHOOOPa3HM MHAECKCH U
CTaTUCTHUYECKU METOJIM U3I03BaHu B qucepTauuara. Odoemsbt u e 23 crpanuuu. [lepuoast
B KOMTO ca ChOMpaHu MpoOUTe 3a AUCEpTALMATA € OKOJIO 2,5 roguHu. OO0mIo ca cbOpaHu u
aHanmu3upanu 60 mpoOu OT MOBBPXHOCTHH BOAM, a oT cenuMmeHTHute — 48. Ilapanenno ca
U3MEPBAHU MHCUTY (DPU3MKO-XMMHUYHU IOKa3aTeld Ha BOJAATa, HAIIPABEH € M aHAJU3 Ha
OMOTeHHH €JIEeMEHTH.

[IpencraBenuTe B TPHUIOKEHHUS (HUTYPU/CHUMKH WIIIOCTPUpPAIIM IYHKTOBE 3a
npoOoB3eMaHe Mo ioMaraT OpUEHTUPAHETO B Pa3OJI0KEHUETO Ha CbOTBETHUTE CTAHIINH,
KOHMTO ca 00EKT Ha POYyYBaHe.

OcHOBHATa YacT OT AWCEPTAMOHHUS TPYJ € pa3aensbT ,,Pe3ynratu u o0chxkaane”.
Toi#t e m3noxen Ha 7 3crpaHund. ThPCH ce BpBh3Ka MEXKIY XUAPOIOTHIHUS PEKHUM, THUTIA
cyOCcTpaT W yCTaHOBEHUTE OaKTepUalIHM KOMIUIEKCM Ha ChOTBETHUTE IIyYHKTOBE 3a
nmpoOoB3eMaHe.

Pesynrature ca He camo 00pabOTeHHM ¢ MHOTOOPONHM M ChBPEMEHHU METOJH, HO U ca
Pa3ThIKYBaHU MOAPOOHO OT AOKTOpaHTKaTa. HampaBeHuTe pa3chKIEHUS U U3BOJU 3By4YaT
JOoru4HO U yoenuTenHo. Criopesl MEH TOBa € BayKHa MOJIOKUTENIHA CTPpaHa Ha JUCEpTalUsTA.
Hakpas B nucepraumsra ca mpeactaBeHH 15 u3BoAa M MPENoOpbKU C HAayuyeH U HAY4YHO
NPUJIOKEH XapaKTep KOUTO ca IPYNUPaHHU 10 Bb3MOXKHH CLIEHapuu 3a HaToBapBaHe. Criopen
MEH OTrOBapsAT Ha HAIIPaBEHUTE B JIUCEpTaLUATa pa3chkaeHus. Hacouenu ca KbM chcTaBa

U CTPYKTypaTa Ha H3CJIEIBaHUTE OaKTEepUaTHU KOMIUIEKCM U TEXHHUTE IMPOMEHHU IIpe3
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CE30HHUTE Ha U3CJe/IBaHE U IPU MPEeIXOaHU u3cnensanus. Hail-ocHOBHHM criope]] MeH ca:
1. B ropuHoro mopeune Ha p. Mckbp ca HIGHTH(PHUIMPAHW OCHOBHHM HM3TOYHHMIIM HA
AQHTPOIIOTEHEH HATUCK (TOYKOBO M AM(Y3HO 3amMbpcsBaHE) KaTo Hal-3HAYUMH ca
3ayCTBaHMATA Ha OTHAAbYHU BOJIU CchCc cmeceH xapakrep oT [ICOB CamokoB u
KaHaJM3alMOHHU CUCTEMH KbM 30HHU 32 OTJUX U CEJIUIIA C HOCTHIIBAIIM MPOMHIILIICH! BOJIH.
YcranoBeHO € u(Yy3HO 3aMbpCsABaHE OT HEPETJIAMEHTHPAaHH CMETHINA U CEJICKOTO
CTOIIaHCTBO.
2. B NOBBPXHOCTHUTE BOJU B TOPHOTO mopeure Ha p. ICKbp € yCTaHOBEHO HaJBUIIaBaHEe
HA CPEAHOTOJUIIHUTE CTOWHOCTU MO OTHOIICHHE Ha TPU Ba)XKHHU 3aMBPCHUTENS — OJIOBO,
¢ryopanTeH u TpudaypanuH.
4. PaHkupaHeTo Ha MOTEHIIMAIHO TOKCUYHHUTE €JIEMEHTH B 30HATa OKOJIO 3ayCTBAHETO Ha
[ICOB CamoxoB noka3Ba, 4e ¢ Hail-BUCOK MPUOPUTET B TOBBPXHOCTHUTE BOJU Ca MEJITa U
JKUBaKa. SICHO U3pa3eH € Ce30HEH XapaKTep U BEPOSATEH MPOU3XO] OT 3eMEACTUETO.
5. 3aycTBaHeTo Ha moToka npepadorenu otnaabyHu Boau ot [ICOB CamokoB B p. Vckbp
OKa3Ba cj1ab0 HETaTUBHO BIIMSIHHE BBPXY MOBEUETO (PU3UKOXMMHYHU M XUIPOXUMHYHHU
MOKa3aTeNH Ha BOJIUTE.
6. Ilo otHomeHnue Ha OuoreHHute enemeHtd, 3aycrBaHeto Ha [ICOB CamokoB oka3Ba
BB3JICHCTBUE BHPXY KOHIICHTPAIMATA ¥ TUHAMUKATA HA HUTPATHUTE.
7. Otnaapunust notok ot [ICOB benunn e oT Hee(peKTUBHO MPEeUnCTEHN BOIH.
8. MuKkpoOHHTE CHOOIIIECTBA CE MPOMEHST B PE3YJITAT OT 3ayCTBAaHETO Ha MpepaboTeHHUTe
ornaabunu Boau oT [ICOB CamokoB, kaTto xetepoTpodHHUTEe OaKTepUHU ce YBEIU4aBar 10
HaJ 3 MbTH, B CPAaBHEHHUE C OCTAHAJIUTE IYHKTOBE.
9. 3a komupopMHUTE OaKTEepWH, HE CE YCTAHOBSBA €JIHO3HAYHO BB3JCHCTBUE OT
3ayCTBAaHETO BBB Bojara. B ceauMeHTuTe obade, possiTa Ha OTHAAbYHUTE MOTOLHU 32
dbopMupaHe Ha IPOCTPaHCTBEHATA UM JUHAMHKA € SICHO U3pa3eHa.
11. MeraGonuTHaTa aKTHBHOCT Ha CETUMEHTHUTE MUKPOOHHU CHOOIIECTBA, OLIEHEHA 110
MHAMKATOpa ,,CPEICH HHTEH3UTET Ha (PIIyopeclieHIns— € C Hail-BUCOKH CTOMHOCTH B
nynkra cien [ICOB CamokoB.
12. CenumeHTHUTEe OaKTepUAIHU KOMIUJIEKCH B H3CIIEBAHUS pEUEH YyYacThK ca
pa3zHoOOOpa3HU - yCTAaHOBEHU ca 001110 22 pa3pena ¢ 28 ceMmelicTBa OT BCHUYKH OCHOBHHU
kyacose Bacteria.
13. IIpocTpancTBeHaTa NMHAMHKA Ha O0IIaTa MEXUIAPOTeHa3HAa aKTUBHOCT BHB BOJUTE U
ceauMeHTuTe ot p. Ickbp € cX0JHa, KaTo MoKa3Ba HAM-MHTEH3UBHU MPOLECH HA OKUCIICHUE
Ha OpraHUYHa MaTepus UMeHHO Tpu 3aycTBaHeTo Ha [ICOB CamokoB.
14. NunekcwbT Ha pocara3zHa akTHBHOCT KaTO HHIUKATOP 3a MOBUIIICHA MUKPOOHA
AaKTUBHOCT U MHTEH3MBHA XHUJIPOJKn3a Ha Gochop-chabpIKaly OPraHUYHU ChEAMHEHUS

CBhIIIO IT0OKa3Ba MaKCUMaJIHU CTOMHOCTH B MOBBPXHOCTHUTC BOJAH B 30HATA HA 3ayCTBAHC



Ha [ICOB CamoxkoB, HO camo mpe3 MpoJieTTa U 3uMara.
15. B roproTo nopeuue Ha p. MIckbp ca uAeHTUQHULHMPAHU TPU NOTEHLUAIHN PUCKA BbB
Bpb3Ka cbC 3aycTBanuATa Ha [ICOB — puck oT opraHu4HO HaTOBapBaHeE,
PHUCK OT IOCTHIIBaHE HA IPUOPUTETHU 3aMbPCUTEIIH U PUCK OT YBEJINYABAHE HA TIATOT€HHUTE
MHUKPOOPIaHU3MU. 3a BCEKH OT T€3U PUCKOBE Ce MpeasaraT CeHapuu ¢
IoKa3aTeau U METOJU 32 KOHTPOJI U ylpaBlieHHe Ha Bpb3kara ,,[IC — mOBbPXHOCTHO BOJHO
TAJIO.

[Tocoyenu ca yeTupu MPUHOCA C OPUTHMHAJIEH XapakKTep U JIBa C MOTBBPIUTEIICH
xapaxkrep. 1o To3u HauMH ce moguepTaBa, Bpb3Ka CbC 3HAHUS MOJIyYEHH NPH MPEIXOJHU
u3cneaBanus. JJONbIHUTEIHO ca OTIPABEHU U YETUPH NPENOPBKU KbM KOHTPOIUPAILUUTE
abpxkaBHu uHctutynuu karo b/1JIP, PMOCB, MAOC u MOCB.

B crmcwka ¢ m3non3BaHara JuTepaTypa ca MocoueHH 22 3arjiaBus Ha KUPWIHLA U
281 Ha jmaTuHULIA.

ITo nucepranusara uMam HIKOM BBIIPOCH U OEJIEKKHU, KOUTO I11€ CHOJAENIS TYK:
JucepranTKaTta € npeicTaBuiIa TpU NMyOnukauuu 1no tpyaa cu. OT TAX B JMTEpaTypHUS
CIUCHK I10 MCEpTaLUATa € [TOCTABEHA €HA OT TAX, APYTUTe JIBE HE HaMEpHX, a CIIOpEN
MeH e a00pe Ja ObIaT MOCOYeHM M TaM. Taka ce IoJuepTraBa CBBP3aHOCTTa MM C
nucepTauusaTa. B oTaeneH cruchbk ca IOCOYEHHU U MIECT y4acTus B Hay4YHU (POPYMHU Ha KOUTO
ca MpeACTaBeHU PEe3yJITaTH CBbP3AHU C IUCEPTALMSTA.

KbM nyOnukanuure € mocoyeHo, e ca MUTUPAHU JIBa II'TH, HO HE HAMEpHUX CIIpaBKa 3a
caMMTe [IMTUPAHUSA Ha MyOIUKaLMUTE MO JUCEepPTaLUsATA.

He moxax ga Hamepst B TEKCTa Ha paboTaTa U B IPUIIOKEHUTA, TeorpadCKUTE KOOPAUHATH
Ha CTaHIMHUTE OT KOUTO € mpoboB3emano. Hannunero um camo Ou yJlecHUIIO MOCieIBali
CPaBHMTEJIHU M3CJIEJIBAHUS, HA €BEHTOAJHU NMPOMEHU B HaCesBALUTE ChOOIIECTBA U B
€KOCHCTeMaTa KaTo LsIO.

CaMmo mnoBuIlIeHaTa TeMIlepaTypa Ha BojaTa JIM € MpUYMHA 3a YyBeJIMYaBaHE Ha
XeTepoTpopHUTE OaKTEpHH B peUHAaTa BOJIa U CEIMMEHTH Mpe3 JIETHUTE Mecelu?

Crnopen MeH nucepTanuara caMo O credesnia OT CpaBHEHHUE C JaHHU OT HAaTpyINBaHE Ha
TEXKH METaJu B CEIMMEHTHU OT palioHa Ha 513. MICKbp KakTO U B INIAHKTOHHU U HEKTOHHU
opranusmu (Bk. Raikova-Petrova et al., 2017, Ivanov et.al, 2018, Credanosa, 2021 —
JUCEPTALMOHEH TPYA).

HanpaBenurte 3a0eneXKu U OTIPAaBEHUTE OT MEH BBIIPOCH HE OMAaJOBa)kaBaT MPUHOCHUS
XapakTep Ha pas3rieKIaHus JUCEPTALMOHEH TPYJ U HE TH MOCTaBAT MoJ cbMHEHHUE. Llenta
UM € J1a 1a/1aT Bb3MOXKHOCT Ha KOJIeraTa Jia TUCKYyTHpa I10 TAX, ¥ 1a i oCIy>KaT B ceiBallu
HaArpaxJay IyOJMKaluy, KaKBUTO CE€ HaAsBaM Ja IOCiIeABaT B OIU3KO Obielie B
Hay4HaTa eproauKa.

3akjaueHue:



5)
Ha 06azata Ha HakpaTKO NOCOYEHHUTE M JAUCKYTUPAHU pe3yaTaTH U H3BOAU

ChABPKAIIM C€ B IUCEPTALlMOHHMS TPYZ, CUMTAM, Y€ TOW OTrOBaps Ha M3MKBAaHUATA Ha
3aKkoHa 3a pa3BUTHETO Ha aKaJAeMUYHUS ChCTaB B PemyOnuka bwirapus u [IpaBuinuka 3a
HETOBOTO IMPUJIOKEHNE. MHEHHETO MU KbM IIPEICTBEHUS OT BepoHuka ﬁopﬂaHOBa TPyZQ €
nojoxurenHo. Cuutam, 4ye Tol, Moke J1a ObAe AOMyCHAT B TO3U CH BHUJ [0 3allMTa U Ja

ObJIe YCIEUTHO 3aIUTEH MPeJl HAyYHO KYpH.
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