YTBEPXJIAIO
Bpuo pektopa  ['ocymapcTBeHHOro

4
>

<,
G 0

|\,
JOHO MUICCKUX HaykK,

b Tumoxun B.H.

OF OBPA30g,
JDOHEUK,

o
o
*

o X

2
6\'6
&

>
&
Q

OT3bIB
Beyllel OpraHu3alnu Ha JuccepTranuto «Ilogvlumenue sKon102udecKkoil 6ezonacnocmu
NPUPOOHBIX CUCEM C UCHOIb306AHUEM MEXHOI02UI 04 UCHKU NPUPOOHBIX U
cmounblx 600» Crenanenko TaTesaHbl FIBAHOBHBI, peICTaBIEHHYIO Ha COMCKAHUE
YUEHOU CTENEeHM KaHIuJaTa TEXHUYECKUX HayK IO CIIeNUaTbHOCTH
05.23.19 — skonoruyeckas 6e30MacHOCTb CTPOUTENLCTBA U FOPOJCKOr0 X035iiCTBA

AKTYaJlbHOCTD JUISl HAYKH M NIPAKTHKH

AKTyaJIbHOCTb TEMBbI, TPEICTABIEHHOW Ha OT3BIB JiccepTauuy, ofpeJelieHa
HEOOXOIMMOCTBIO OXpaHbl M PAlUOHAIBHOIO MHCIIOJIB30BAHUS BOIHBIX pecypcoB —
OZHMMHU U3 3BEHbEB KOMIIJIEKCHON MUPOBOM MPOOGIIEMBI 3alIUTHI OKpYIKarolleil cpeapl. B
HacTosllee BpeMs BOJBI, NPUTOJHON JUIA THUTHEBBIX HYXJI, IPOMBIIIIEHHOTO
IIpOU3BOJICTBA M OPOUICHUs, HE XBaTaeT BO MHOI'MX pEerMoHax Hallell TIUIaHeTH.
IlpakTyeckn Bce MOBEPXHOCTHHIE BOAHBIE WCTOYHUKH [IOJBEPraroTcsl BO3JIEN CTBUIO
BPE/HBIX aHTPOINOrE€HHBIX 3arpasHeHui. Okono 70% MOBEPXHOCTHBIX BOJ IOTEPSIIN
MUTHEBOE 3HAYEHHE U TIEPEIUIN 110 3arPsA3HEHHOCTH B KATErOPHH — «YCJIOBHO YHUCTHIE) U
«TpsA3HBIE». 3alUTa BOJHBIX PECYPCOB OT MCTOLIECHWS M 3arpA3HEHMS, a TaKkKe WX
paloHAJIbHOE HCIIOJIb30BAHKWE JUIS HYJKA HapOIHOTO XO3SICTBa SABISETCS OXHON U3
Hanbojiee BaXKHBIX COBPEMEHHBIX Mpo0ieM U TpedyeT 6e30TIarareibHOro pelIeHus.
CyliecTBeHHOe BIMSAHME Ha MOBBILIEHHE 0G0OPOTA BOIBI MOXKET OKA3aTh BHEJIpEeHUE
BBICOKOO((EKTUBHBIX METOJOB OYMCTKM NPUPOAHBIX U CTOYHBIX BOJ, B YACTHOCTH
(PU3MKO-XUMHUYECKHX, U3 KOTOPBIX OJHUM U3 HanboJee 3¢ )EKTUBHEIX SABIIAETCS CIIOCOO
C IPUMEHEHUEM PEeareHToB.

B paccmaTtpuBaeMoii nuccepTaluoHHON paGoTe OCHOBHOE BHUMAHMUE yIeNeHO
UCCIIEIOBAHUIO OHOM M3 BaXHBIX MPOOJIEM — COXPAaHEHHIO KauyecTBA BOJBI ITyTeM
COBEPLICHCTBOBAHUSA TEXHOJOIMYECKO CXEMBI OYUCTKU MPUPOMHBIX U CTOYHBIX BOJL,
TI03BOJISOIIEH MOBLICUTE SKOJIOTMYECKYI0 0€3011acCHOCTb BOIHBIX 00HEKTOB.



CrenaHeHko T.N. énepeuvie cucmemamuzuposana pe3yJIbTaThl
SKCIEPUMEHTANBHBIX UCCIIeI0BaHMIA 110 ITy60KOil OunCTKe IIPUPOJHBIX U CTOYHBIX BOJI,
B TOM 4YHCJI€ OT COCMHEHUI METAIIOB C IPUMEHEHUEM KOaryJIsHTOB. DTO MO3BOIMIIO eif
rpaMOTHO ¢(hOPMyJIMPOBaTh Lelb AUCCEPTALMOHHON paboThl M 3amayu UCCIIeI0BaHUM,
HanpaBneHHme Ha ee JIOCTU)KEHHE.

Oco60ro BHUMaHUS TaKkKe 3aCITyKUBAIOT:

— pe3yJbTaThl aHaluu3a MPUYUH, BBI3BIBAIOIIUX YXYIIIEHHE SKOJIOTMYECKOTo
COCTOSHHUSA TIOBEPXHOCTHBIX BOJHBIX 00BEKTOB JIOHENKOro pernona;

— HWCXOIHBIE JIaHHBIE K IMAPOANHAMUYECKOMY MPOEKTHPOBAHUIO 000pYM0BaHHS
AU KOHLIIEHTPUPOBAHHOT O KOAryTMPOBAHUS OYMINAEMOM BOJBI C LENBI0 YMEHbIIECHUS
COJEpXKaHUs COEAUMHEHUI METAJUIOB B OYMILIEHHON BOJE.

Kpome 31010 CiletyeT 0TMEeTHTB, UTO COMCKATEND YCmaHo8uIa paHee HEU3BECTHRIS
3aBUCUMOCTH BJIMAHUA KOHLEHTPAUMOHHOIO Hamopa Ha CKOPOCTh CeIMMEHTaLUu
COCIMHEHHUH JKelle3a B CTOYHBIX BOJAX; BPEMEHH CeIUMEHTALNH U TeMIIepaTyphl
OYMIIaeMON BOJBI Ha COOTHOIIEHWE CTENEHH YIAJeHHBIX U IOJUIKAIINX yAaJIEHUIO
KOHUEHTPAIMi COeIMHEHUH JKelle3a U allIOMHUHMUA, a TAKXKE noOmeepowia NPaBHIbHOCT
paHee yCTaHOBJIEHHBIX 3aKOHOMEPHOCTEN BIUAHUS BENMYUHBI pH, THMa KoarynssTa u
TUAPOMHAMUYECKOr0 peXuMa paboTel OUYMCTHOTO OOOpYAOBaHUA Ha IIPOLECCHI
KOAryJsdIuu 3arpsA3HSIIONUX BEIECTB.

BreiBombl M peKkOMeHmanuu 10 AaHHOM npobiemMe TMPeACTaBIAIOT OOJBIIONN
NPaKTUYECKUN HHTEPEC [UIS MOBHIIIEHHS YPOBHS 9KOJIOTMYEcKOil 6e30MacHOCTH BOIHBIX

pecypcos.

OcHoOBHBIE HayY4YHbI€ Pe3yJIbTAThl U UX 3HAYUMOCTSD J1JI1 HAyYKH H
IpoU3BOACTBA
» OcHOBHEIE HAy4HBIC pPE3YJIbTAThI, IMOIYYEHHBIE ABTOPOM, 3aKIJIIOYAKOTCS B
CJIICAYIOIIEM
1) SKCIICPUMEHTAIIBHO yYmOYHerHbl 3aBUCUMOCTU BIIUSHUSA BPEMECHHU CEIUMEHTALlUU
N TEMIIEPATYPHI o4HrIaeMon BOIbI Ha COOTHOIIIEHUE CTECIIECHU YAAaJIC€HHBIX U IOAJICXKaAIIUX
YAUICHUIO COCIMHEHUH Kejte3a 1 AIIFOMUHNUA,

2) yemanosneno  BIMSHWE — KOHLEHTPAUMOHHOTO  Harmopa Ha CKOpOCTH
CEIMMEHTAlMU COCIMHEHUH JKele3a B CTOYHBIX BOJAX,

3) ymouneno BnusHUe BenuduHbl pH, Tunma KoaryJsiHTa u TUPOJAUHAMUYECKOTO
pexuMa paboTEl 0YMCTHOTO 06OPYNOBAHMS Ha MPOLECCH KOAryIAUMH 3arpsA3HAIOMINX
BEILECTB;

4) obocnosana 11eJ1ec000pa3HOCTh TIPUMEHeHUs KOHIIEHTPUPOBAHHOT'O
KoaryJMpoBaHHUsA CIOCOOOM BBEIEHHA KOarylsHTa B GaiillacHBI MOTOK IapauieNbHO
OCHOBHOMY ITIOTOKY OUYHIIAEMOI BOJEI;



5) Ha ipuMepe COeIMHEHNIT ATIOMUHUS onpedeneHo PalHOHATBHOE COOTHOMEHH e
pacnpejielleHrs TOTOKOB OYMIaeMOI BOJBI MeXIy OCHOBHBIM U OaiITaCHBIM KaHaIaMu
AJ1s1 CHYDKEHUST OCTaTOYHBIX KOHIEHTPALUil META/IOB B OUNIILEHHOM BOJIE.

3HaYUMOCTB Pe3yJIbTaTOB UCCIIEOBAHMUIA T HAYKH U IPOM3BOJICTBA 3aKIFOYAeTCs
B CJIEYIOIIIEM:

1) ymouneno B3auMHOe BIMAHME ONTUMAIBHON BEIUYMHEI pH, »sddekra
«IIpOCKAIIb3bIBAHNS), KOHIEHTPALMH B3BEIIEHHBIX BellecTB (3¢dekra Ilanamana),
MCXOJIHOM JI03bI KOATYIISHTA, CTENEHH €ero I'MAPONH3a Ha OCTATOYHOE COJepiKaHMe
COCIMHEHUI allfOMUHUS B OUUIIIEHHON BOJE;

2) yemanoenena 3aBUCUMOCTb COOTHOINIEHUS CTENEHU CeIUMEHTAIMH YACTHII K
OCTaTOYHOW  KOHIEHTPALMH COENMHEHUH METalIoB, KOTOpas XapaKTepH3yeTcs
apamMeTpoM, 0OpaTHO MPONOPIUOHAIBHEIM BPEMEHN HAXOXKACHUS OYUIIAEMOil BOEI B
TEXHOJIOTUYECKOM TPOIECCE;

3) 5KCTIEpUMEHTAIIBHBIM IyTEM YCMAHOBNIEHA 3aBHCHMOCTE CKOPOCTH IIpouecca
OYMCTKH BOJBI OT COCAMHEHWH >JKele3a B Jauana3oHe Temmneparyp 80-93,5 °C,
XapaKTEPHBIX VI CTOYHBIX BOJ MPOMBILUIEHHBIX NPEMIPUATHN MeTallypruyecKoii
OTpaciu;

4) nonyuena 3aBUCHMOCTb PACTBOPUMOCTH COEIMHEHMIl aTIOMHHMS B BOJNE OT
BelM4nHbl pH B amanasone Temmeparyp ot 10 mo 30 °C. Veenuuenue coJiep)KaHUs
COC/IMHEHUH aNIOMUHUS HaOMolaeTcs NPH IMOHWKEHUH TeMmrepatypsl Ha 10 °C B
1,4 pasa, npu cuuskenun Ha 20 °C — B 3,6 pasa (py paBHBIX BENTMUMHAX pH);

5)obocrnoéana 1enecoobpPasHOCTh  COBEPIICHCTBOBAHHS UCIIONIB3yEMOI'0 B
HacTosllee BPEMs TEXHOJIOIMYECKOro Mpolecca MOArOTOBKH NMUTHEBON BOIBI MyTeM
MPUMCHCHUS KOHUEHTPUPOBAHHOIO KOAryJMPOBaHHsA 3a CYeT BBEAEHHUS pacTBOpa
KOaryJjisHTa B OaifllacHbIN MOTOK Mapa/uIeNbHO OCHOBHOMY KaHANY MOAa4 OYUINAEMOil
BOJBI.  DTO IMO3BOJSET MNPUH MHHMMAIBHBIX 3aTpaTaXx Ha COBEPIIEHCTBOBAHHUE
KOHCTPYKIIMU OYUCTHBIX COOPY)KEHUM ITOBBICUT 3KOJIOTHYECKYIO 6€30MaCHOCTh BOIHBIX
00bekToB. IIpM 5TOM oOCTaTtoyHoe cojepkKaHUE COENMHEHWH aATIOMUHMUS Oyner
yMeHbleHo Ha 18-22 %;

6) onpedenero  palMOHATBHOE COOTHONIEHHE pACIpPENENeHUsT TOTOKOB IO

pacxolaM O4YMINAEMOH BOJBI MEXKIy OCHOBHBIM U OailllacCHBIM KaHaJIaMH, KOTopoe
COCTaBJISIET COOTBETCTBEHHO, 80 : 20 .

PexoMenaauum no ucnoib30BaHUI0 Pe3yabTaTOB U BHIBOJIOB AUCCepPTALMU
['OY BIIO «/loneuknii HaMOHAIBHBINH YHUBEPCUTET) CUMTAET 1enecoo0pa3HeIM
NPOJOJDKUTE paboTy MO TeMaTHKe IpPEICTAaBIEHHOTO HCCIIENOBAHUS B HarpaBJIEHUU
JalbHENIIEr0 COBEPIIEHCTBOBAHUA NPAKTUYECKUX PeKOMEHIAIUil s TIOBBIICHU S
KaueCcTBa OYMCTKM TPUPOJAHBIX ¥  CTOYHBIX BOJX C TpPHUMEHEHHEM MeToja
KOHLEHTPUPOBAHHOT O KOATYJIUPOBAHHUS.



CunrtaeM TakKe Leaeco0Opa3HbIM TIpeUIaraeMblii B JUCCEPTAIMHU CIIOCO0 OUMCTKH
NPUPOJHBIX M CTOYHBLIX BOJ OT COEIUHEHW METa/UIOB 3alllUTUTh IaTeHTOM Ha
U300peTeHme.

OO0mme 3ameuyaHust

B kadecTBe HejOCTaTKa OTMEYAEM, UTO:

1. ABropedepar muccepranuuu B MOJHONW Mepe HE OCBEIAET MPUBEICHHBIE B
JMcCepTalMOHHON paboTe cBesenns. Tak, Hampumep, B aBTopedepare mpobGrema
OYHCTKH MPUPOTHBIX U CTOYHBIX BOJ OT COEIMHEHHI METAJUIOB pacCMaTpUBAETCA TOIBKO
JUIs BOXHBIX 00BeKTOB JloHenkoro pernona. B Toxe BpeMs B AMCCepTalMOHHOI paboTe
9Ta npodieMa MpejcTaBiena Kak Ipodiema IIaHeTapHOro YPOBHSL.

2. B paboTe He Halles oTpakeHHe BOIPOC O BIMSHAU HA OCTATOYHOE COMIEPIKAHITE
METAUIOB B OYMIIEHHON BOJAE NPH HMCIONL30BAaHUU B KauecTBe KoaryJsHTra cyiabhaTa
Kelleza U IpYruX NPUMEHsIEMBIX Ha MPaKTHKe KOaryJIsHTOB.

3. CripaBe/uMBO 1 palliOHATBEHOE pacIpeielleHue TTOTOKOB MEKIY OCHOBHBIM U
OailItaCHBIM KaHanamu JUis TPyO NMPOMBILIIEHHBIX IMaMETPOB, T.€. PealbHOro 00beKTa
BOJIONIOJrOTOBKM? B 11abopaTopHOl ycTaHOBKE HMCIOIB30BAIMCH TUAPOINHAMUYECKH -
rmajKue TpyObl, a B NPOMBIIUIEHHBIX YCTAHOBKAX HCIOIB3YIOTCS TPYOBl PasiIHuHBIX
JAUaMEeTPOB € CaMOil pa3IMYHON MIEPOXOBATOCTLIO U T.JI.

4. Ha puc. 3.9 npusezena 3aBucuMocts mokasatens «By» oT BeMUMHEBL, 06paTHO

i . 1
abCOJIIOTHOI TeMIlepaType OYHrIIaeMOoil BOIbI T I'ne u B xakux GopMynax ucCrosb3yercs

OTOT MoKazaTesb? MoxeT 6BITh 9T0 «b» B popmysie 3.117?
5. CormacHo mnpeaaraeMoil B AMCCEpPTAalMM MOIENM MPOLECC OCBETIEHUS
ONMHMCHIBACTCS TIOKA3aTeJbHOW (yHKUMEH BENMYMHBI, 0OpaTHONW BpEMEHM OCaXICHUS

(hopmymna 3.11, ctp. 63). ITo TeKcTy He yKa3aHO UTO TOAPAa3yMEBACTCS 10/] BENMUMHAMY
«K» n «B».

3akiroueHue

Huccepramms Crenanenko T.U. mpexctaBiser coGoil 3aBeplieHHYI0 HaydHO-
MCCIIEI0BATENIbCKYIO pabOTy Ha BeCbMa akTyallbHYI0 TeMy. HoBble HayuHEIE pe3y bTarhl,
TMOTyYCHHBIE COMCKATENeM, HMMEIOT BaXXHOE 3HAadeHHMe Ul HAayKd U UHXKEHEpPHOI
NPaKTUKH B OOJIACTH TNOBBIIIEHUS 5KOJIOTMYECKOil 6e30MacHOCTH BOIHBIX 0OBEKTOB.
CdopmyupoBaHHEIe B paboTe BHIBObI M PEKOMEHIALNH B OCHOBHOM 0GOCHOBAHEL.

Pabota yoosnemeopsem tpeboBanmsm 11. 2.2 TTonoxkeHus 0 TIPUCYKICHHH YUEHBIX
CTENEHeH, MNpeibABIACMBIM K  KaHIMJATCKMM  IHCCEpPTALUsM, a ee  aBTop
Crenmanenko T. W.  3acnyscusaem npucyXueHHMss yUeHOH  CTeleHM  KaHIWIATA
TEXHUYCCKNX HayK Mo crnenuanbHoctd 05.23.19 — skonmoruueckas 6e€30MacHOCTD
CTPOMTENLCTBA U TOPOJICKOIO XO3SiICTBa.



OT3bIB 00CYXkJIeH U 0J00peH Ha 3acelaHny Kadeapbl TEOPETUUECKO (QU3UKU U
HaHOTeXHOJIOTrWi  ['OCyIapCTBEHHOTO  00pa30BaTENbHOIO  YYPEKIAEHHUS  BBICIIETO

npodeccHoHaTBHOrO  00pa3oBaHus  «JIOHEUKWI  HAUMOHAIBHBIN  YHUBEPCUTETY,
19 centsi6pst 2019 r., npoTokoi Ne 3.

Hacrosmum s, MusocnaBckuii Anekcanjap I'puropeeBud, aaro corjlacue Ha

aBTOMATU3MPOBaHHYIO 0OpabOTKY MEpCOHATBHBIX JaHHBIX C YKa3aHWeM (aMuinw,
MMEHH, OTYECTBA.

HoKTOp GHU3MKO-MaTeMaTUyeCKUX HayK,
npodeccop, mpodeccop kadeapst
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HAHOTEXHOJIOTUN C A.I'. Munocnasckuii
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JInunyro noanuck a-p ¢us.-Mar. Hayk, Ipodeccopa Munocnapckoro Ajekcaspa
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Mapuna HukomnaeBHa Muxanp4eHKo

[ocygapcTBeHHOE 0Opa3oBaTeNbHOE YYPeXKIEHHE BHICIIErO0 NPOQecCHOHATEHOrO
oOpazoBaHus «JloHelUKNI HALMOHATBHBINA YHUBEPCUTETY,

283001, Jlonenkas Hapozanas Pecrny6muka, r. JloHenk, yi. YHUBepcUuTeTCKas, 1. 24
canc@donnu.ru. Ten.: +38(062) 302-07-22
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