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BBEJAEHUE

AKTYyaJIbHOCTH NPOOJeMbl. Pa3BuTHe KOHKYPEHTOCTIOCOOHBIX MPOU3BOJICTB
XUMUYECKON TMPOMBIIUIEHHOCTH, B TOM YHCJE€ IPOU3BOACTBA KOMIUIEKCHBIX
MUHEpaAIbHBIX YJIOOpEHUM, SIBIISETCS OJHUM W3 TMPUOPHUTETHBIX HAMpPaBICHUM,
npeaycMoTpeHHblx B «l'ocymapcTBeHHON mporpamMme 1o  (OPCUPOBAHHOMY
WHyCTpUAIbHO-UHHOBAIIMOHHOMY pa3BuTuio PecnyOnuku Kaszaxcran na 2010-
2014 rome» u «lIporpamme Mo pa3sBUTHIO XHUMHYECKOW NPOMBINUIEHHOCTH
PecriyOnuku Kazaxcran na 2010-2014 roap». B yacTHOCTH mHpemyCMOTPEHBI:
OpraHM3aIys MPOU3BOJICTB MO BBIMTYCKY MHUHEpPAJIbHBIX yIOOpEHUH, B TOM YHUCIE
a30THO-(pochopHBIX — HE MeHee | MITH. T/ToXI; KOMIUIEKCHBIX — He MeHee 200 Thic.
T/To1; pochopcoaepkalux TyKOB IO OECKUCIOTHON TexHoJoruu — He menee 100
ThIC. T/TON [1, 2].

[TpousBoactBo (ocdopa, dhochopubix u dochopcoaepxammx ynoOpeHui
OaszupyeTcs Ha KpymHEHIIUx MecTopoxkaeHusx dochopuroB Oacceitna Kaparay,
SBJISIETCS] SKCIIOPTOOPUEHTUPOBAHHOM OTpaciblo, 3aHuMas O6osiee 70% B akcropte
XUMUYECKOW mpoaykuuu (0e3 yuera Hedrexumuu), U obecrneunBaer 2/3 Bcero
o0bemMa IPOIYKIIMU XMMUYECKOM nmpoMbliuieHHOCTH Ka3axcrana [3].

B nponecce no6b1umn, apobnenus u kinaccuukanuu 55-60% QocoputHoit
pyIbl nepexoauT B pocPopuTHyo Menoub ¢pakuuu kiacca -10 MM, KoTopas 1o
IPaHyJIOMETPUIECKOMY COCTaBy HE MOJKET NPUMEHSATHCS TS
AIIEKTPOTEPMHUYECKON MEepepabOoTKH, a MO0 XMMHUYECKOMY COCTaBy MAajOINpPHUIOJHA
JUTSI XUMUYECKON TIEpepabOTKH B DKCTPAKIUOHHYIO dochopHyto Kucioty [4, 5].
[To »Tum mpuumHaM OoJibinas yacTh GochopuTHOM Menoun yxe 6oee copoka JieT
CKJIQIUPYETCA B OTBajaxX PYIHUKOB U TpobiieMa pacumupenus ee 3¢h(eKTUBHON
nepepaboTKy B MUHEpAJIbHbIE YIOOpEHHsI MPECTABIAECT COO0I BaXKHYIO HAYUHYIO,
HKOHOMHUYECKYIO M KOJIOTHUECKYIO 3a/1auy.

®dochoputHas  Menoub  MecTopoxkaeHus ~— JKaHatrac  UMeEET  CBOM
MUHEpAJIOTHYeCKue U  (PUBUKO-XUMUYECKUE OCOOCHHOCTH, OOYCIOBJICHHbBIC
MUKPO3EPHUCTON CTPYKTYpPOHl M B3aUMHBIM TOHKUM IPOPACTAHUEM MHUHEPAJIOB,
KOTOPBIE 3aTPYIHAIOT UX MEPEPAOOTKY U3BECTHBIMUA METOIAMH.

Opnumu u3 3(G(PEKTUBHBIX, OE30TXOIHBIX U HKOJOTHYECKH Oe30MacHBIX
SBJISIFOTCS. METOJbl MEXaHOXMMHUYECKOW akTuBaluu (HocHOpUTHON MENouu C
NOJTyYeHHEM KOMIUIEKCHBIX yAoOpeHuid. [IpenmyrnecTBoM MeXxaHOXMMHUYECKOTO
METOJla  SABJIAETCS  BO3MOXKHOCTH  HCIOJBb30BAHUS  PEAreHTOB, KOTOPHIC
Hea(P(EKTUBHBI IPU XUMHUUYECKOH nepepaboTke GoCPOpUTOB, HO MOTYT BCTYIIaTh B
TBepA0(ha30Bble B3auMOIEHCTBUS ¢ pochaTom B mpoliecce MexaHOAKTUBALIUU [6].

B cBsa3u ¢ poctom o00BeMOB m00bIuM  pochOpUTOB M TPOM3BOICTBA
dbocdopHbIX ynoOpeHuii mpobdiiema pa3paboTKku HOBBIX A((PEKTUBHBIX TEXHOJIOTUN
1Mo rnepepadoTKe HEKOHJUIIMOHHBIX MENKUX (pakiuii $GochOpUTHOTO ChIPbS B
KoMIuieKcHble ¢ochopHbie U dochopcoaepkammue yaoOpeHus IpeAcTaBiseT
co00l BayKHYIO HAPOJTHOXO3SIIICTBEHHYIO 3a/1auy.

CBs3b ¢ IVIAHAMH HAYYHO-HCCJIE0BaTEJbCKHUX padoT. J(uccepranmonHas
pabora cBsizana ¢ wiaHoM BeinojaHeHus: HUP no rpanty «Co3nanue TeXHOJIOTHH U
pa3paboTka Hay4yHbIX OCHOB CHHTE3a [OJMKOMIIOHEHTHBIX MHHEPAIbHBIX



ynoopeHuit co crneun(uyecKuMu OCOOEHHOCTSIMH JJII CEPO3EMHBIX IOYB» IO
nporpamme npukiagHeix ucciaenoBanuiit MOH PK «Haywnas w (wim) HaydHO-
TexHuueckas aestenbHocTh Ha 2012-2014 ronb», mnpuoputety «lmyOokas
nepepaboTka ceipbs W npoaykuuu» (Ne roc.peructpanmu 0112PK02590) u
miaHamu rocoropxeTHbix HUP TOKIY um.M.Aye30Ba, B KOTOPBIX COHMCKATEIb
ABJISLIACH UCIIOJTHUTEIIEM.

O0bexkT wmcciaenoBanusi. HexkoHIWIMOHHAss 1O TPaHYJIOMETPUUYECKOMY
COCTaBy U HH3KOCOPTHas MO XHWMHUYECKOMY cOCTaBy QochopuTtHas Menodb
MecTopoxaeHuss JKaHarac W =~ MeXaHOAKTUBHpPOBaHHBIE  (ochopHBIE U
KOMIUIEKCHBIE (hocopcoaepskaiife yao0peHus IpoJIOHTHPOBAaHHOTO JEHCTBUS.

IIpeamer uccaexoBanus. IIpomeccel MEXaHMYECKON, MEXAHOXUMHUYECKOU,
TEPMUUYECKOMN aKTUBAIUU dbochoputHOU MEJIOUH u TE€XHOJIOT U
MEXaHOAKTUBUPOBAHHBIX KOMIUIEKCHBIX (hochopcoaepKaIinx yao0peHui.

Heas u 3anaun uccaenoBanus. Coznanue sHeprocoeperaronieil TeXHOJIOTUN
IPOU3BOJICTBA MEXAHOAKTUBUPOBAHHBIX KOMIUIEKCHBIX MUHEPAJBbHBIX YI0O0pEeHU
MIPOJIOHTUPOBAHHOTO JIEVCTBUA.

JI1st nocTrKEeHUs ATOU LieTH ObUIN MOCTaBIICHBI CIEYIOUIUE 3a/JaUM:

- UCCJeN0BaTh OCOOEHHOCTHM MHHEPAJIOrHYecKOro cocTaBa M (PU3MKO-
XUMHUYECKUX CBOMCTB (poCPOPUTHON MeToUn MecTopokaeHus XKanarac;

- HUCCJIEeNOBAaThb TEXHOJOTUYECKHE U  (U3UKO-XMMUYECKHE IPOLIECCHI
MEXaHUYECKON 1 MEXaHOXMMHUYECKON aKTUBAIUU (GOCHOPUTHON MeNIoUu;

- HuccnenoBatb  (U3MKO-XMMHUYECKHE W TEXHOJIOTMUECKHE CBOMCTBA
BEPMUKYJIUTA W Oyporo yriisi Kak KOMIIOHEHTOB KOMIUICKCHBIX YI00peHui
IPOJIOHTUPOBAHHOTO ACHCTBUS.

- pa3paboTratb TEXHOJIOTUYECKYIO CXeMy IIPOU3BOJCTBA
MEXaHOAKTUBUPOBAHHBIX KOMILUIEKCHBIX MUHEPAJbHBIX yaoOpeHuit
MIPOJIOHTUPOBAHHOIO JIEUCTBUS,

- ONpEeNenuTh  arpoXUMHUYECKyr0  A(PQPeKkTUBHOCTH  pa3pabOTaHHBIX
KOMITJIEKCHBIX MUHEPAJIbHBIX YA0OPEHUI MPOJIOHTUPOBAHHOTO JIEHCTBHUS

- ONpEAeNIUTh TEXHUKO-DKOHOMHUYECKYIO 3(P(HEKTUBHOCTh pa3pabOTaHHBIX
TEXHOJIOTUH.

Hay4ynasi HOBU3HA HCCJIeIOBAHUA

- COBpPEMEHHBIMU METOJaMH (PU3UKO-XUMHUYECKUX uccienoBanuii (PDA,
ATA, UKC, POM, nerporpadusi) BbISIBICHbBI OCOOCHHOCTH MHUHEPAJIOTHYECKOTO
cocTaBa U CTPYKTypsl (ochoputHOil Menoun mectopoxaeHus Kanartac.
Ctpykrypa ¢ochopUTHOW MENOYM TMPEACTaBICHA OOJHMTOBBIMUA  3€pHAMU
dbocdaToB OKpyTIION U OBaIBHOU (HOPM B TECHOM MPOPACTAHUU C KapOOHATHBIM U
KBapIIEBBIM IIEMEHTaMHU, HEOOJBIINM COJIEPKAHUEM TJIWHUCTBIX TMPUMECEH.
MetonoM pacTpoBOil (CKaHUPYIONIEH) AJIEKTPOHHONM MHUKPOCKONHUU YCTAHOBIICH
XapaKTep paclpeneseHusi OCHOBHBIX 3JIEMEHTOB ¢ocdopa, Kaiablus, MarHus,
KpeMHust 1 ¢pTopa B cTpykType dochoputHoit Menouu. MccnenoBanbl MpoOLECCHI,
pOTEKaloLMe IPU TEPMUYECKON aKTUBAIMKU (OCPOPUTHON MENTOYH;

- YCTaHOBJICHbl KHHETHUYECKHE 3aBUCUMOCTU COAEpKaHUS JIMMOHHO-
pactBopumoit ¢popmel P,Os 0T mapamMeTpoB MEXaHUYECKOM M MEXaHOXUMHUYECKOM
aktuBalm  pochopuTHOit Menouun. B pesynbrare MpoOBEACHHBIX (PUIMKO-



XUMHUYECKHUX UCCIIEOBAHUN MPEAIOKEH MEXaHU3M MPOLIECCOB, MPOTEKAIOUINX MIPH
MEXaHMYECKOM M MEXaHOXMMHUYECKOW akTuBaluu (PocPOpUTHON METoUu.
Pazpaboransl crnocoObl mHTeHcHUKauu T1oMona ¢docdoputa U CHIKCHUS
CJIEXKMBAEMOCTH MUHEPAJIbHBIX YA0OPEHUH;

- onpeaeneHbl PU3NKO-XUMUYECKUE U COPOLIMOHHBIE CBOMCTBA BEPMUKYJIUTA,
NO3BOJISIOIME  O0ECHEeUUuTh  MNPOJOHTMPOBAHHOE  JEHUCTBHE  MHHEPAJIbHBIX
ynobpenuil. HccnepoBaHa BO3MOXKHOCTh HCIOJIB30BaHUS Oyporo yris s
NOJy4YeHUsI OpPraHOMHHEPAJIbHOrO YIOOpeHHs] Ha OCHOBE aKTUBHPOBAHHOMU
dbochoputHO METOUH.

- pa3paboTaHa NpUHLIMIHAIbHAS TEXHOJOTHYECKasl CXeMa U CO37[aHa OIBITHO-
OPOMBIIIJICHHAsT ~ TEXHOJOTMYeCKass JIMHUS ~ TPOU3BOJACTBA  KOMIUIEKCHBIX
MUHEPATBHBIX yIOOpEHUN MPOJOHTUPOBAHHOTO ACHCTBHS, MO3BOJSIONIAS THOKO
BapbUPOBATh COCTAaBbl KOMILIEKCHBIX MUHEPATBHBIX YO0OPECHMIA;

- B pE3yJbTaTe€ TOJIEBBIX MCIBITAHUNA YCTAHOBIIEHA AarpoXMMHUYecKas
3 PEeKTUBHOCT, pa3paOOTaHHBIX KOMILIEKCHBIX MHMHEPAIbHBIX  yJAOOpEHUMN
MPOJIOHTUPOBAHHOTO JACHCTBUS.

- oMpejeneHa TEXHUKO-d3KOHOMUYecKass 3(P(EKTUBHOCTh pa3paboTaHHON
TEXHOJIOTUM  KOMIUIEKCHBIX ~ MHUHEpPaIbHBIX  yAOOpEeHM  Ha  OCHOBE
MEXaHOXMMUYECKH aKTUBUPOBAHHOU POCHOPUTHON MeIoUH.

OcHOBHBIE M0JIOKEHUSI, BBIHOCUMbIE HA 3alUTY:

- OCOOCHHOCTH XMMHMYECKOTO, MUHEPATOTUYECKOTO COCTaBa M CTPYKTYpPHI
MUKPO3EpHUCTON (pochopuTHON Menouu, BBISBIEHHBIE B pe3yibTaTe (HU3UKO-
XUMHUYECKHUX UCCIICJIOBaHU, 00yCIIOBIMBAIOT HU3KYIO aKTUBHOCTb
¢TopkapboHaTanaTuTa OOJUTOBOM CTPYKTYpPhl MpH TPAAMLIHUOHHBIX METOAAaX
nepepadoTKu;

- MEXaHMYeCKasg U MEXaHOXMMHUYecKass akTuBalus GochopUTHOI MeIouu B
MeJIbHUIAX-aKTUBATOPAX MO3BOJISIET YBEIUYUTD coJiepKaHue
auMoHHopacTtBopumoit ¢opmbl P,Os ¢ 17,61% no 53,15% u 68,16% (oTH.)
COOTBETCTBEHHO, YTO CBSI3aHO C (PU3UKO-XUMHUUYECKUMU U3MEHEHUSIMU B CTPYKTYpE
dbochoputnort  menoun. Ilpumenenue mnpemioxeHHoix [IAB  mo3Bosser
MHTEHCU(DUIIMPOBATH MpoIecChl nmoMona ¢ochoputa U CHU3UTH CIEHKUBAEMOCTh
MUHEpaIbHBIX YI0OpEHUN;

- MPOBEJCHHBIMU MCCIIEIOBAHUSAMH YCTAaHOBJIEHA BO3MOXHOCTh IMOJYYEHUS
OpPraHOMHUHEPAILHOTO YAOOpEHHsST Ha OCHOBE AaKTHBHUPOBAHHOW (hochopuTHOU
MeIoYrM M Oyporo yris. YCTaHOBIEHO, YTO BCIYYEHHBIH BEPMUKYIIHT,
o0jafaomuil  BHICOKUMH COpPOIIMOHHBIMM CBOWMCTBaMH, B COCTaBe YAOOpEHUs
MOJKET BBIMIOJHATH (PYHKIIMIO BJIATOEMKOIO KOMIIOHEHTA, MPH ATOM TMOBBIIIAETCS
3¢ (EKTUBHOCTh U YBEIMYUBACTCS MEPHO]] UCIIOJIB30BAHUS MUTATEIBHBIX BEIIECTB
pacTeHUSAMU;

- B PE3yJbTaTe€ OIbITHO-NPOMBIIUIEHHBIX HCIBITAHUN  yCTaHOBJICHA
BO3MOYKHOCTh TMOJYYEHUS MEXaHOAKTUBHUPOBAHHBIX KOMIUIEKCHBIX (HOChHOPHBIX U
docdopconepxkaiux yaoOpeHUd ¢ MNPUMEHEHHWEM MEJIbHUIIBI AKTHBATOPHOTO
THUIIA;

- MpU MPOBEACHUM TOJIEBBIX MCHBITAHUNA arpoXuMuyeckor 3¢(exkTuBHOCTH
KOMIUJIEKCHBIX ~ MUHEPAJIbHBIX  yJIOOpEHMH,  TMOJYyYEHHbIX HAa  OCHOBE



MEXaHOAKTUBUPOBAHHOM  (OCPOPUTHON MeENoud, JOCTHUTHYTO YBEIUYCHHE
ypOKaltHOCTH XJIomKa ceipua ¢ 17,4 w/ra go 22,2-25,4 1/ra, 4ro 00ECIEUnsIo
npubaBKy yposkaiiHocTu B 4,8-8,0 11/ra;

- TEXHUKO-dKOHOMHYecKassh 3(P(EeKTUBHOCTh pa3pabOTaHHBIX TEXHOJIOTUH
00yCJIOBJIEHa CHUKEHUEM 3aTpaT Ha MPOU3BOJICTBO KOMIUIEKCHOIO MUHEPAIBHOIO
ynoOpeHust u coctaBisieT 22257 Tenre Ha 1 TOHHY TPOAYKITUH.

IIpakTHYeckass 3HAYMMOCTH Pe3yJbTATOB MCCIel0BaHUil. B pesynbprare
IIPOBEICHHBIX MCCJIEIOBAHUN ONpPENENECHbl ONTHMAJIBHBIE TEXHOJOTHYECKUE
MapaMeTpbl MPOLECCOB MEXAHUYECKOW M MEXAHOXMMHYECKOW aKTHBALUH
dbochoputHO MeouH, IPEITI0KeHa HOBasl dYHeprocoOeperaroias, OECKUCIOTHAS U
0€30TXO0/IHAsI TEXHOJIOTUSI MEXaHOAKTUBUPOBAHHBIX KOMIUIEKCHBIX MHHEPAIbHBIX
yIOOpEHUI MPOJIOHTUPOBAHHOTO JeicTBUS. Pa3paboTaHHas TEXHOJIOTHUS SBISACTCS
ruOKOW U TO3BOJISIET BapbUpPOBAaTh COJACPKAHUE KOMIIOHEHTOB KOMILIEKCHOTO
ynoOpeHus, IIUpe BOBJIEYb B MPOU3BOJCTBO YIOOpEHUN HEKOHIUIIMOHHOE
dbochoputHoe CBIPbE. TexXHUKO-3KOHOMHYECKAs U arpoxXuMHYecKas
3G (HEeKTUBHOCTh  pa3pabOTaHHBIX TEXHOJOTMA W  COCTABOB  KOMIUIEKCHBIX
MUHEpaIbHBIX YAOOPEHUIN MOATBEPKICHBI B PE3yJIbTAaTe ONMBITHO-MPOMBIIIIIEHHBIX
Y TIOJIEBBIX UCIIBITAHUM.

Ha paspaGoranHble HOBbIE CIIOCOOBI MOJYYEHHUS U COCTaBbl (POCHOpPHBIX U
KOMILJIEKCHBIX yIOOpEeHH TMOoJydeHbl JBa WHHOBAaUMOHHBIX mnarteHTa PK Ha
uzooperenuss «PochopHoe opraHomuHepanbHOe yaoOpenue» u «Crocod
u3MenbueHus (GocPopcoaepKalIuX MaTepHalioB», a TaKXKe IMOJIOKHUTEIbHOE
3aKJIIOUYEHUE Ha Bbhlgauy MHHOBamMoHHOro nareHta PK Ha m3oOperenue «Crnocob
NOJIyYEHHUS]  KallCyJIMPOBAHHOIO  MEIJIEHHOJEWCTBYIOIIET0  MUHEPAIBHOIO
yIOOpEHUS.

JInuHbIii BKJIAA JOKTOPAHTA COCTOUT B aHATIN3€ U 00OOIIEHUN PE3YIHTATOB
AHAJIMTUYECKUX HCCIIEIOBAHUN HAy4YHOM M MATEHTHOM JIUTEPATyphl IO TEME
JUccepTaluy; MmoAdOpe METOJIOB MCCIENOBAaHUNA M HCHBITAHUN;, TPOBEICHUU
71a00paTOPHBIX UCCIIETOBAHUMN, MOATOTOBKE U YYACTUU B OMIBITHO-IIPOMBIIIIEHHBIX
U TIOJIEBBIX HCIBITAHUSX, OLEHKE JKOHOMHYECKOW SPQPEKTUBHOCTH HOBOMU
TE€XHOJIOTUH MPOU3BOCTBA KOMILJIEKCHOI'O OPraHOMUHEPAIBHOTO YA00PEHHUS.

AnpobGanusi  pe3yJabTaToB  HccjaeaoBaHuid. OCHOBHbIE  PE3yIbTaThl
JUCCEPTAIIMOHHON pa0OThl AOKIAJIBIBATUCH U OOCYX IAINCh HA MEXIYHAPOIHbIX
HAyYHBIX KOH(MEPEHIUAX, HA HAYYHO-TEXHUYECKUX COBEIIAHUAX HA TIPEANPUATHSIX
U HAyYHBIX OpraHU3allusAX, a TaKKe Ha HayyHbIX cemuHapax kadenpsi XTHB
FOKT'Y um. M.Aye3oBa B nepuoa 2011-2014 rr.

I[y0aukanuu pe3yabTaToB uccaenoBanui. [1o pesynpraTam ucciaeaoBaHUN
0 TEME JIUCCEPTALMOHHOM paboThl omyOnMkKoBaHO 18 HaydHbBIX PabOT, B TOM
yucne 7 paboT (BkiOYas JiBa HWHHOBAIMOHHBIX mnateHta PK u  omHo
MOJIOKUTENbHOE 3aKIIOYEHUE Ha BblJady HHHOBanumoHHoro mnareHta PK) B
HAy4YHbIX M3JaHUSAX, PEKOMEH]JIYEMBIX YIOJIHOMOYEHHBIM OpraHoMm, 1 pabora B
HAyYHOM H3JaHUM, UMEIOIEM HEHYJIEBOM UMIMAKT-(PaKkTop U BXOJALIEM B 0a3bl
nanueix Thomson Reuters u Scopus; 1 paboTa B HAyYHOM M3JaHUU, BXOJAIIEM B
0a3zy gaHHBIX Scopus; 5 paboT B COOpHHMKax MEXKIYHAPOIHBIX HAyYHBIX



KOH(epeHLUi, B T.4. 3 pabOThI U31aHbl 32 pyOekoM; 4 pabOThI B JPYTHX HAYUHBIX
U3IAHUSX.
Crpykrypa M 00bemM quccepranuu. J(ncceprannonHas pabota U310KeHa Ha
155 crpanunax, cogepxut 35 Tabnuil, 51 pucynkoB. Pabota cocTout u3 BBeACHU,
IATH PAa3[eNoB, 3aKIIOYEHHUsA, CIHCKA HCIOJIb30BAHHBIX HCTOYHUKOB U3 331
HanMeHOBaHUM U 10 mpuIIOKEHUH.
baxuposa Kammat HypJibi0eKOBHAHBIH

6D072000 — GeiiopraHUKaIbIK 3aTTAPABIH XUMUSIIBIK TEXHOJIOTHSICHI MAMAH/IBIFBI
ooipiama (Ph.D.) punocodus JOKTOPHI FHUIBIMU I9PEKECIH ATy YIIIH
TAWBIHIATIFAaH TUCCEPTAIUACHIHA



AHJIATIIA

gcepi Y3apThLIFAH MEXAaHUKAJIBIK OeJICeHAIpiJireH KeleH i MUHePaJAbI
THIHAWTKBIIITAP OHAIPIiCIHIH KyaT YHEeM/Ii TEXHOJIOTHSCBIH J3ipJey

MocesieHiH 63ekTijiri. Xumus ©HEpPKICINTEepIHJe OHIIPICTIH Oocekere
KaOUICTTUIINHIH JaMybl, COHBIH IIIIHAE KEIIeH/I MHUHEpasabl THIHAUTKBIIITAP
ennipici, «Kazakcran PecnyOmukaceinbiy 2010-2014 xpuimapra apHaifFaH
WHTyCTPUAJABI-MHHOBAIUSIIBIK T1aMy OoWbIHIIIAa MeMiieKkeTTiKk OaraapiaMachiHaa
KapacTbIpbUIFaH OacThl OarbITTapAblH Oipi Oombin TaObutagsl xoHe «2010-2014
Kblaapra apHanran Kazakcran PecrmyOnuKachlHBIH XMMHS ©HEPKCIOIH JAAMBITY
OarmapiiamMachl OOMBIHIIA». ATanm alTKaHJa: MUHEPAIAbl THIHAUTKBIIITAPABI
HIbIFapy OOMBIHILA OHAIPICTEPl YHBIMIACTBIPY KapacThIPbUIFaH, COHBIH 1LIIHAE
a30TThI-pochopabl — KbuibiHA | MITH. TOHHaJaH KEM €MeC; KEIICHIKTI — >KbUIbIHA
200 MBIH TOHHaJAaH K€M €MEC; KbIIIKbUICHI3 TEXHOJIOIHs OOMBIHINA KypaMbIHJIa
dbocdopsl 6ap TykTapabl — KbuibiHa 100 MBIH TOHHA/IaH KEM EMEC.

®docdop, dochopasl koHe dochopkypaMasl ThIHAUTKbIITAp Kaparay
dbochoputti OacceiHiHgeri 1pi KEH OpbIHAApBbIHAA IIOFBIpJAHFaH, XUMHUS
eHimaepin 70% aca skcrnopTray (MYHAMXMMHSIHBI €CEINKE alIMaraHla) >KOHE
KazakcTaHHBIH XUMHST ©HEPKOCIOIHIH OapJIbIK OHIMACP KOJIeMiHIH 2/3 KaMTamachl3
€T€ OTBIPBHII HKCIIOPTTHIOAFIAPIIBI cajachl OOJIBIN TaObLIA b

Oupipy nporeciaae GhochopuTTI ycakTay >KOHE KiaccTapra 0eiy Ke3iHze
-10 MM Qocdopurti ycak (pakiuusra KapThllaH acTaMbl ©TE/l, O ©3 Ke3eriHje
TYMIPUIEKTIK ©JIIeM Kypambl OOHBIHIIA 3JIEKTPOTEPMUSIIBIK OHICYTe KOJJIAHBIC
Taba ajaMaiiipl, ajd XUMHUSUJIBIK Kypambl SKCTPakuMsuibl (ochopibl KIIKbLIAA
XUMHSUIBIK ~ oHJenyre skapamcei3. Ocel  cebentepmer (HochopuT yCarbIHBIH
KOINTEreH OOJIKTEPl KBIPBIK JKbUIAaH Oepl KeH OpBbIHAApPbIHIAFbl YHIHALIEpP]IE
KamnTan TacTaJbIHBIN KeJeAl >KoHe KOHIuIMsIFa coiikec emec Gdochoputti
IIMKI3aTThIH Maiifa QpakiusICchlH OHJIeY MeH KypambiHia dochopsl Oap KelieH/ i
THIHAUTKBIIITAPJBIH ~ KaHA THUIMII  TEXHOJOTHUSIapbl  MaHBI3[bl  FBHUIBIMH,
HKOHOMUKAJIBIK KOHE DKOJIOTHSUIIBIK MIHAETTEP OOJIBIN CaHaIabl.

I'eliibiMu-3eprTey JKYMBICTAP JKocnapJapbIMeH OailyiaHACBI.
Hucceprauusuiblk, skyMbIic «Cyp TONBIPAKTBI KEp VIIIH e3renie OenriiepiMeH
epEeKILEICHETIH TMOJUKOMIIOHEHTTI MHUHEpaAbl THIHAUTKBIIITAPD CHUHTE31HIH
FBUTBIMHU HETI3/IEPIH 931pJiey KOHE TEXHOJOTHSCHIH KYpy» IpanThl OotbiHIIa F3XK
opeiHnay xocmapeiMeH, KP Foutbim sxone binim munuctpmirinig «2012-2014
KBUIAPFa apHAIFaH FBHUIBIMH JKOHE (HEMece) FhUIBIMU-TEXHUKAIBIK KBI3METI»
KOoJIaHOanmel 3epTTeyiiep Oarmapiamachkl OOWBIHING, «OHIMIEP MEH IIHKI3aTThI
tepeH eHaey» (Ne mem.tipkey 0112PK02590) GarbiTel sxoHe M.OYe30B aThIHIAFbI
OKMY memOromxettik F3XK xocnapimapbiMeH 0ailylaHbICTHI.

3eprTey o0O0BekTici. TyHipmieKMeTpik KypaMbl OOWMBIHIIA KOHIULIMIFA
ColiKec eMec JKOHE XMMUSUIBIK KypaMbl OOibIHIIIA TOMEH COPTTHI JKaHaTac KEHIHIH
dbochopuTr ycarbl KOHE ocepl y3apThUIFaH  KemeHIl  (ocdopkypamabl
THIHAUTKBIIITAP.



3eprrey moHi. dochopuT YCAFBIHBIH MEXAaHHKAIBIK, MEXaHOXUMUSIIBIK,
TEPMUSUIBIK ~ OCJICEHIPIYyl JKOHE MEXaHMKAJBbIK OCJICEHAIPUIreH KEeIIeH i
dbochopKypaMIbl TRHIHAUTKBIIIITAP.

3epTTeyaiH MaKcaTbl MeH MiHAeTTepi. Ocepl y3apThbUIFaH MEXaHUKAJIBIK
OCJICEHAIPUIreH KelleH 1 MUHEPaJJIbl THIHAUTKBIIITAP OHIPICIHIH SHEPIUsS YHEM/II
TEXHOJIOTUSICHIH jkacay. bysl makcaTka >keTy YIIIH KeJecifieriied MIHIETTep
KOUBUIIBL:

- Kanarac keHiHiq GocPOPUT YCaFbIHBIH (PU3NKA-XUMUSIIBIK KACHETIH JKOHE
MUHEPAIABIK KYPaMBIHBIH €PEKIICNIKTEPIH 3€PTTEY;

- (dochoput ycarblHBIH MEXaHUKAIBIK JKOHE MEXaHUKAXWUMUSIIBIK
OenceHaipyliH MEH TEXHOJOTUSJIBIK JKOHE (PU3MKA-XUMUSUIBIK MPOLECTEPiH
3epTTey.

- ocepi Y3apThUIFaH KEIIeH I THIHANTKBII KOMIIOHEHT] PETIHJE BEPMUKYIUT
NE€H KOHBIP KOMIP/IIH TEXHOJOTUSIIBIK KoHE (PU3UKA-XUMMUSIIBIK KACUETIH 3€pPTTEY.

- ocepl Y3apThUIFaH MEXaHUKaIbIK OEJICeHIPIITeH KeIIeHI MUHEepasbl
THIHAUTKBIII OHIPICIHIH TEXHOJIOTHSIJIBIK CXEMAChIH 31pJiey;

- O3IpJICHTEH 9ocepl Y3apThUIFaH KEUIEHAl MUHEpalAbl ThIHAUTKBIIITAP/bIH
arpOXUMUSIIBIK THIMIUTITIH aHBIKTAY;

- O3IpJIGHT€H TEXHOJOTUSHBIH TEXHUKA-d)KOHOMHUKAIBIK  THIMIUIITH
aHBIKTAY.

3epTTeyaiH FHUIBIMU KAHAIBIFBI.

- 3aMaHayH (pU3HKa-XUMUSIIBIK 3epTTeynep aaictepimer (POA, JITA, UKC,
POM, nerporpadus) XKanartac keHiHiH (OCPOPUT YCaFbIHBIH KYPBUIBIMBI MEH
MUHEPAIIBIK KYPAMBIHBIH EpeKIeTiKTepl aHbIKTaIAbl. DochopuT KYPHLIBIMBI
docdarrapabiy meHOepIl KOHE comakiia (popMasibl OONMUTTI JOHACPAIH KBAPITHI
KOHE KapOOHATTHl IEMEHTTEPMEH THIFBI3 OITKEHI, 1MIHAEC a3 MOJIIEPl Ca3fbl
KOCBUIBICTap O0JFaHbl KenTipiareH. CkaHepil SJeKTPOHIBI MUKPOCKOTIUS 9/1iICIMEH
dbochoput ycarsl KypbUIbIMbIHAA (Docdop, KanbIuid, MarHUM, KpEeMHHH XKoHE PTOp
AJIEMEHTTEPIHIH HEeT13T1 06JIIHICY CUIIaTTaMachl aHbIKTANIIbl. DOCHOPUT yCaFbIHBIH
TEPMUSUIBIK O€JICEH11p1Tyl OapBICHIH/Ia OTETIH MPOIECTEP 3ePTTEIIH/II;

- ¢dochopur ycarel KypaMblHIa JUMOHIbI-epUTiH (dopmansl  P,Os
MEXaHUKAJBIK  JKOHE  MEXaHMKaXUMHSUIBIK  OCJICEHIIIpYy  HapameTpiiepleH
KHHETUKAIBIK TOYEHAUTIKTepl aHbIKTanabl. JKypriziireH (u3nka-XuMUSIIBIK
3epTTeynep  HOTwkKeciHne  GochOpUT  YCAaFbIHBIH ~ MEXAHWKAJIBIK  JKOHE
MEXaHUKaXUMUSJIBIK OeNceHaipiplly OapbIChIHAA ©TETIH MPOLECTEp MEXaHU3MI
YCHIHBUIABI. DOCHOPUT YCaFblH YHTAKTAyAbl KAPKBIHAATHIPY JKOHE MHUHEPAJIIIBI
THIHANTKBIIITAPIBIH HBIFBI3MATYBIH TOMEHACTY SICTEP1 931PJICH]IL;

- MHUHEPAIbl THIHANTKBIIITAPBIH Y3apThUIFAH 9CEPIH KaMTaMachl3 €TYyiHE
MYMKIHIIK O€peTiH BEepPMHUKYJIUTTIH COPOUUSIBIK KOHE (U3MKA-XUMUSIIBIK
KacueTTepli  aHbIKTalAbl.  bencenmipiiren  docdoputr  ycarbl  HETi3lHJE
OpraHOMHUHEPAJIbl  THIHAWTKBIIITAPABl Ay MakKcaTblHAa KOHBIp  KeMip.i
naagany MyMKIHIIT1 3epTTEIH/I].

- KeWEeHAl MUHEpalJbl THIHAUTKBIIITAP KYPaMbIH HKEMl TYpJICHAIpYyTe
MYMKIHJIK OepeTiH ocepl Y3apTbUIFaH KeIIeHAl MHHEPAIIbl THIHAUTKBIIITAD



OHJIIPICIHIH TMKPUOETI-OHEPKICINTIK TEXHOJOTHSUIBIK KEJIiCI MEH MPUIILMIITI
TEXHOJIOTHUSIIBIK CXEMAChI 931PJICH/IL;

- ocepi y3apThUIFaH MUHEPAJIbl THIHAUTKBIIITAP KEMICHIHIH arpOXUMHSITBIK
TUIMJIUTIT] aJlaHJIBIK CBIHAKTAPMEH aHBIKTaJIJIbL;

- MEXaHMKaxXUMHUSUIBIK OesceHaipuireH ¢ocoputr ycarbl HETI31HIE
O3IpJICHTeH KEIIeHAI MUHEPaJIIbl THIHAUTKBIIITAD TEXHOJOTHSCHIHBIH TEXHUKA-
AKOHOMHKAJIBIK TUIM/IUTITT aHBIKTAJIIbL.

Koprayra yCbIHBLIATBIH HETi3ri TY:KbIPbIMAAP:

- (hU3UKa-XUMUSATIBIK 3€pTTEYJEPIIH HOTIXKECIHAE aHbIKTanraH (ocdopur
YCaFrbIHBIH XUMUSJIBIK, MUHEPAJIOTHSIIBIK KYpPaMbl MEH KYPBUIBIMBI €PEKIILIITI,
OOJIUT KYPBUIBIMIIBI (TOpKapOOHATAMATUTTIH AJCTYPIl OHJACY OAICTepl Ke3lHae
TOMeH OelceH IiIIriHe ceOemni 00Jaapl;

- (ocdoput ycarbiHBIH OCICEHOIPTINI-TUIPMEHICPIC MEXaHUKAIBIK JKOHE
MEeXaHUKaxuMUsUIBIK ~ Oenceraipy P,Os Qopmanbl auMOHABI-EPITiT  KYpaMblH
aTapibIKTal  yJIFalTyra MYMKIHIOIK Oepemi, ain  oa  ¢dochopuT ycarbl
KYPBUIBIMBIHJIAFBl  (PU3UKA-XUMHUSIIBIK ©3repyiiepre OaimanbicTel Oonanpl. Bb3
Konnany (ochOpUT YCaFbIHBIH YHTaKTay IMPOIECTEePiH KapKbIHAATYFa >KOHE
MUHEPAIIBI THIHAUTKBIIITAP IBIH HBIFBI3JATYBIH TOMEHIETYTe MYMKIHIIIK Oepei;

- KYPTI3IITeH 3epTTeyJIepMeH OesceHaipiired Gochoput ycarbl MEH KOHBIP
KOMIp HETi31HJI€ OpraHOMHUHEpaIAbl THIHAUTKBIIITAPABI ady MYMKIHIIUTIKTEpI
aHbIKTanAbl. JKoFapel COpOIMSUIBIK KacMeTKe He KEOUITeH BEPMHUKYIIHUT,
THIHANTKBIIT KYPAMbBIHA BUIFAICHIABIMIBUIBIK KOMIIOHEHT (DYHKIIUSICHIH OPBIHIAY
MYMKIHIT1, COHBIMEH Oipre THIMIUIITIH apTTBIPY KOHE KOPEKTIK 3aTTapibl
OCIMIIKTEpMEH KOJIJaHy MEp3iIMiH Y3apTaThIHbI AaHBIKTAJIbI.

- TOXKpHUOENI-OHEPKOCINTIK  CBHIHAKTAp  HOTHKECIHIAE  MEXaHHUKAJBIK

Oencenaipiren kemenai (ocdopiabl xoHe (HOCPOpKypaMIIbl THIHAUTKBIIITAPIBI
aJly MYMKIHJIIT1 OPHATBUIJIBI;
- MEXaHHUKaJbIK OenceHaipiared ¢gocdop ycarbl HETI31HJE albIHFaH KEIIeH/I
MUHEPAIAbl THIHAWTKBIIITAPABl arpOXUMUSIIBIK THIMIUITIH alaHAbIK ChIHAY
HOTIDKECIHAC IMUTTI MakTa eHiMiH 17,4 n/ra-nan 22,2-25,4 u/ra neiid apTThIpyFa
KOJI ’KETKI3UII1, 0J1 eT1HIKTIH 4,8-8,0 11/ra 1eiiH apTyblH KaMTaMachl3 €TTi.

- O3IpJICHT€H TEXHOJOTUSIHBIH TEXHUKA-DKOHOMHUKAJIBIK THIMILIIT KEIIeH Il
MUHEPANABl  THIHAUTKBINTAp  OHIIPICIHE  JKYMCANAaThIH  IIBIFBIHIAPIBI
TOMEHJIETyMEH OailllaHbICTHI 5koHE 0J1 1 ToHHA eHiMTre 22257 TeHreH1 Kypanabl.

3eprTeyaep HOTHKEJIEPiHiH NMPAKTHKAJIBIK MAaHBbI3AbLIBIFbI.
XKyprizinren 3eprreynep HoTHXReCiHAE (POCHOPUT YCAFBIHBIH MEXAHUKAIIBIK KOHE
MEXaHUKAXUMUSIIBIK ~ OCJICEHAIpY TMPOIECTEPiHIH OHTAMIBI  TEXHOJOTHSIIBIK
napameTpiiepl aHBIKTAIBIHIBI, dCEpl Y3apThUIFAaH MEXAHWKAJBIK OCJICeHIIPIITeH
MUHEPaIIbl THIHAUTKBIIITAPABIH KAIIBIKCHI3 )KOHE YHEPTHUST YHEMI TEXHOJIOTUSICHI
YCHIHBUIABL. ~ O3IpJACHreH  TEXHOJOTHSUIAp  MEH  KENICHII  MHUHEepaJIbl
THIHAUTKBIIITAP KYPAMBIHBIH TEXHUKA-DKOHOMHUKAIBIK JKOHE arpOXUMUSIIBIK
THIMAUTITT TOXPHUOENI-OHEPKICINITIK >KOHE alaHbIK ChIHAKTap HOTHXKEJIEepIMEH
pacTaJiFaH.

O3ipieHred xkaHa (Gocdopiibl kKoHE KEeIIeH I ThIHAUTKBIIITAPIbIH KYpPaMbl
MEH ayAblH *aHa dnictepine «Pochopiibl opraHoMUHEPAIAbl THIHAWTKBIIDY )KOHE



«DochopkypaMapl MaTepuangapabl Maiinanay onici» eHepradbictapbiHa KP exi
WHHOBAIMSJIBIK TaTeHTi, >koHe KP WHHOBaUMsUIBIK mMaTeHTIH Oepy YIIiH
«KancyngeHreH >kalopeKeTTi MHUHEpaiAbl THIHAWTKBIIITAPABI  ally  SJICD»
OHEPTAOBICHIHA OH KOPBITHIH/IbI AJIBIH/IBI.

JIOKTOPaHTTBHIH KeKe YJieci JuccepTanusi TaKbIpblObl OOMBIHILA MATEHTTI
oneOueTTep MEH aHATUTUKAJIBIK FHUIBIMU 3€PTTEYJEP HOTIKEIIEPIH JKAJIbLIay MEH
capanTtamanaylaH Typabl; CbIHAKTap MEH 3epTTeyjep OJICTEepiH TaHAay/a;
3epTXaHANBIK 3EpPTTEYJIEP KYPrizyAe, THKPUOETI-OHEPKICINTIK >KOHE aJlaHIbIK
CBIHAKTapAbl JaiibIHIAyAa, KEMIeHAI OpPTaHOMUHEPAIAbl THIHAUTKBIIITAPIBI
OHIIPY/IIH JKaHa SKOHOMUKAJIBIK THIM/II TEXHOJIOTUSICHhIHA OaFra OepyiHe.

3eprTey HITHKeJepiHIH anmpodamusicbl. JluccepTalUsUIbIK KYMBICTBIH
HET13T1 HOTHXKENepl XaIbIKapabIK FBUIBIMU KoH(epeHnusapaa,
KOCIMOPBIHAAPMEH FBUIBIMH MEKEMEJIEPAIH FBUIBIMU-TEXHUKAIBIK KEHECIHJE,
conbiMeH Katap M. Oye30B arbiHzarel OKMY B3XT kadenpacblHbIH FHUIBIMU
cemuHapisapbeigaa 2011-2014 x.x. 6asHIaIIbI )KOHE TAJIKbLIAHIbI.

3eprTeysiep HITHKeJEPiHIH KapPUSJIBIMBI. JUCCEpTaLMAIBIK KYMBIC
TaKbIPHIObI OOMBIHIIIA 3epTTEYNIep HOTHKeNEepl OoMbliHIIA 18 FHUIBIMH KYMBICTAP,
COHBIH 1mIiHae 7 kyMbIc (OHBIH 1mriHae ekl KP mHHOBanusibiK nateHTti xoHe KP
WHHOBAIMSJIBIK TAaTeHTIH anyFa oH KopwIThiHAb) KP FBM BFCB komwuterti
YCBIHFaH FbUIBIMM OackuibiMaapna, 1 xymbeic «Thomson Reutersy xoHe «Scopus»
MojTiMeTTep 0OasachiHa KipeTiH OacbutbiMIa, 1 JKYMBIC «Scopus» MOTIMETTED
O0azacplHa  KIpeTiH  OachUIbIMIa, S5  JKYMBIC  XaJbIKapajblK  FBUIBIMU
KoH(epeHIUsIIapAbIH eHOSKTEp KUHAFBIHA (OHBIH YIICYl MISTEI/Ie KapHUsUTaH b ),
4 >xyMbIC 6acKa FBUTBIMU OachUTBIMAAP/IA KAPHUSIIAH b,

Juccepranusi KeJieMi sk9He KYpbLIbIMBI. /luccepTanusiiblkK KyMbic 155
oerre OasHmanraH, oHBIH immHAe 35 kecte, 51 cyper. XKywmbic kipicneneH, 6ec
OeJlIMHEH, KOPBIThIHIBIAAH, 331 maiijanaHplirad ofeOu JepeK Koe3jep Ti3IMiHEH
»koHe 10 KoChIMIIIaIaH TYPAJIbI.



AHHOTALUS
JMCCepTallMi Ha COMCKaHKME YUYeHOU cTeneHu qokTopa punocodun (Ph.D)
6D072000 — Xumuueckasi TEXHOJIOTHUSI HEOPTaHUUYECKUX BEIIECTB

baxuposa Kammat HypJbioexkoBHa

Pa3zpaboTka 3Heprocoeperaiieii TeXHOJIOTHH MPOU3BOACTBA
MEXaHOAKTHBHPOBAHHBIX KOMILIEKCHBIX MHUHEPAJIbHBIX Y100peHuii
MPOJIOHTUPOBAHHOIO JIeiiCTBUA

AKTYaJIbHOCTh npoodJieMbl. Pazeutne KOHKYPEHTOCTIOCOOHBIX
IPOU3BOJACTB XUMHUYECKOM MPOMBIIIJIEHHOCTH, B TOM YHCIE MPOU3BOJCTBA
KOMITJIEKCHBIX MHUHEPAIBbHBIX YIOOpPEHUH, SBISETCS OJHUM W3 TPHUOPUTETHBIX
HampaBJeHUl, mpeaycMoTpeHHbIXx B «l'ocygapcTBeHHOM mporpamme 1O
dbopcupoBaHHOMY HMHAYCTPUAIbHO-WHHOBALIMOHHOMY pa3Butuio PecrmyOnnku
Kazaxcrtan na 2010-2014 rompi» u «lIporpamMmme mno pasBUTHIO XUMHYECKOU
npombinuieHHocTH Pecniyonnku Kazaxcran va 2010-2014 roasn».

[TpousBoactBo (ocdopa, dochopubix U pochopcoaepxanux yaoOpeHui
0asupyercsa Ha KpyMHEWIIuX mecTopoxkiaeHusx (ochoputoB Oacceitna Kaparay,
SBJISIETCS] SKCIIOPTOOPUEHTUPOBAHHOM OTpaciblo 3aHuMasi, bosiee 70% B akcropre
XUMHUYECKON mpoAykuuu (0e3 yuera HepTexuMuu) M obecrneunBaer 2/3 Bcero
o0bemMa MpoAYKIMU XUMUYECKOM npombltieHHocTH Ka3axcrana.

B mpomecce no0bram, apoOiieHus W KiaccUpUKAMU 00Jiee TOJIOBUHBI
bocdoputHoit pyabl nepexoauT B pochoputHyro Menous ppakuuu kiacca -10 mm,
KOTOpasi 1O TPaHYJIOMETPUYECKOMY COCTaBY HE MOXKET HNPUMEHAThCA s
AIIEKTPOTEPMUYECKON MEepepabdOoTKH, a MO0 XMMHUYECKOMY COCTaBy MAaJOINpPHUIOJHA
JUISL  XUMUYECKON mepepaboTKU B 3KCTPaKIUMOHHYIO (ocdopHyto kucnorty. Ilo
ATUM MpUYUHAM OoJibllas 4acTh (GochOopUTHON MeouM yke Oojiee cCopoka JieT
CKJIAJIUPYETCS B OTBAJIaX PYAHUKOB U MpoleMa pa3paboTKu HOBBIX 3(P(HEKTUBHBIX
TEXHOJIOTHI 1O nepepaboTKe HEKOHIUIIMOHHBIX MENTKUX ¢pakuuit GochopuTHOTO
ChIpbsi B KOMIUIEKCHBIE ¢ochopHbie U  dochopcoaepxkaime yaoopeHus
MPEACTABISIET COOOW BAXKHYIO HAYyYHYIO, SKOHOMUYECKYI0O U HKOJIOTHYECKYIO
3amauvy.

CBsi3b ¢ IVIAHAMH HAYYHO-MCCIEA0BaTeNIbCKUX padoT. [{uccepranronHas
pabora cBsi3aHa ¢ ruiaHoM BeinotHeHUs: HUP no rpanty «Co3gaHue TeXHOJIOTUU U
pa3paboTKa HAay4YHBIX OCHOB CHHTE€3a TOJUKOMIIOHEHTHBIX MHHEPaIbHbBIX
ynoopeHuit co crneunpuyecKuMu OCOOEHHOCTSIMH MJII CEPO3EMHBIX IOYB» IO
nporpamme npukiagHaeix uccienopannii MOH PK «Hayunad w (unm) HaydHO-
TexHu4eckas naestenbHocTh Ha 2012-2014 rome», npuoputety «lmyOoxas
nepepaboTka ceipbs W npoxykuuu» (Ne roc.peructpammu 0112PK02590) u
mianamu rocoropkeTHeix HUP FTOKTY nm.M.Aye3oBa.

O0bekT wucciaenoBanusi. HexkoHAMIIMOHHAS TIO TPaHYJIOMETPUUYECKOMY
COCTaBy W HM3KOCOPTHAsI MO XUMHUYECKOMY cocTaBy ¢GochopHUTHAsT MeIoub
MecTtopoxaeHuss JKanarac W MexaHOaKTUBHpOBaHHbIE  (ochopHble U
KOMILIEKCHbIE (hochopcoaepkalue y1oopeHus MPOoJIOHTMPOBAHHOTO JIEHCTBHUS.



IMpeaMer uccaenoBanus. [Iponeccel MEXaHUYECKON, MEXaHOXUMHUYECKOM,
TEPMHUUYECKOMN aKTHBALUU dbochoputrHon MEJIOUH U TEXHOJIOTUS
MEXaHOAKTUBUPOBAHHBIX KOMILUIEKCHBIX ochopcoaepkaux yao0peHu.

Hear wu 3amaum  wucciaenoBanusi. Cozmanue sHeprocOeperaromiei
TE€XHOJIOTUH TIPOU3BOJCTBA MEXaHOAKTUBUPOBAHHBIX KOMIIJIEKCHBIX MUHEPAIbHBIX
yI0OpEeHUI MPOJIOHTUPOBAHHOTO JIEHCTBHSI.

JIist TOCTHKEeHUS 3TOM 1e ObUTH MOCTABIEHBI CIIEAYIONINE 3aauHu:

- HUCCIIE0OBaTh OCOOCHHOCTH MHUHEPAJOTHYECKOTO0 COCTaBa U  (PU3HKO-
XUMHUYECKHUX CBOMCTB (hochopuTHOM Menoun MectopoxaeHus JKanarac;

- HCCIIEZIOBATh TEXHOJOTMYECKHE U (DU3HKO-XUMHUUYECKHE TMPOIECChHI
MEXaHUYECKON 1 MEXaHOXMMHUECKON aKTUBAUU (GOCHOPUTHON MeENoUu;

- HcchenoBaTh  (PU3MKO-XMMHYECKHME W TEXHOJOTMYECKHE CBOMCTBA
BEPMHKYJIUTA U Oyporo yrjis Kak KOMIIOHEHTOB KOMIUJIEKCHBIX YAOOpeHUi
IIPOJIOHTUPOBAHHOIO JIEVCTBUA.

- pa3paboTaTh TEXHOJIOTMYECKYI0 CXE€My [POM3BOJACTBA  MEXaHO-
AKTUBUPOBAHHBIX KOMIUJIEKCHBIX MHUHEPAIbHBIX YyIOOPEHHI MPOJOHTHMPOBAHHOTO
JICUCTBUS,

- ONpeAeNIUTh  arpoXUMHUYECKYyI0  3(DPEKTUBHOCTH  pa3pabdOTaHHBIX
KOMITJIEKCHBIX MUHEPAJIbHBIX YA0OPEHUI MPOJIOHTUPOBAHHOTO JIEHCTBHUS

- ONPENETUTh TEXHUKO-2KOHOMHUYECKYI0 3((HEKTUBHOCTh pa3pabOTaHHBIX
TEXHOJIOTUH.

HayuyHnasi HOBU3HA HCCJIeIOBAHMS.

- COBpPEMEHHBIMU MeTojaMu (PU3uKO-XuMHUecKux wuccienoBanuii (PDA,
ATA, UKC, POM, nerporpadusi) BbISIBIEHbBI OCOOCHHOCTH MHUHEPAJIOTHYECKOTO
coctaBa U CTPYKTypel (ochoputHoil Menoun mectopoxaeHus Kanartac.
Ctpykrypa ¢GOCPOpPUTHOH MENOoYM TMPEACTaBI€HA OOJUTOBBIMU  3€pHAMU
dbocdaToB OKpyriIoi U oBaibHOU (OPM B TECHOM MPOPACTAHUHU C KapOOHATHBIM U
KBaplIeBbIM I[IEMEHTaMH, HEOOJBIINM COJIEP)KAHUEM TJIMHUCTBIX TMPUMECEH.
MeTtonoM pacTpoBOoi (CKaHMPYIOLIEH) 3JIEKTPOHHON MUKPOCKONHUHU YCTaHOBJICH
XapaKkTep paclpeleseHus OCHOBHBIX 3JIEMEHTOB ¢ocdopa, Kaiablus, MarHus,
KpeMHust 1 ¢pTopa B cTpykTrype dochoputHoit Menouu. MccneqoBanbl MpOLECCHI,
pOTEKAIoLMe IPU TEPMUYECKON aKTUBAIIMKU (GOCPOPUTHON MENTOYH;

- YCTaHOBJIEHbl KWHETHYECKHE 3aBUCHMOCTH COJEp)KaHHUS JIMMOHHO-
pactBopumoii popmer P,Os 0T mapamMeTpoB MEXaHUYECKOH W MEXaHOXUMHUYECKOU
aktuBariuy  pochopuTHOit Menoun. B pesymprare mpOBEACHHBIX  (PU3UKO-
XUMHUYECKUX UCCIEAOBAHNHN MPEJIOKEH MEXAHNU3M IIPOLIECCOB, IPOTEKAIOIIUX PH
MEXaHUYECKOM ¢ MEXaHOXMMHYECKOW akTuBaruu (pocPopuTHON MeToun.
Pa3pabotanbl crnocoObl uMHTEHCHPUKAUU 1omMosia GocPopuTa U CHIKEHUSA
CJIE)KMBAEMOCTH MUHEPAIbHBIX yI00pEHHUI;

- ornpezeneHbl PU3NKO-XUMUUECKUE U COPOLIMOHHBIE CBOMCTBA BCITYYEHHOTO
BEPMUKYJIUTA, T[O3BOJIIONIME  OOECHEYUTh MPOJIOHTUPOBAHHOE  JIEHCTBUE
MUHEpalbHBIX ynoOpenuil. MccnegoBaHa BO3MOKHOCTb HCIIONB30BaHUS Oyporo
yrass  JJig TOJY4YeHUsT  OpraHOMHMHEpPAJbHOTO  YJOOpEeHHs Ha  OCHOBE
aKTUBUPOBAHHOHU (HOCHOPUTHON METOUH.



- paspaboTaHa NOpPHUHLMIKAIBHAS TEXHOJIOTUYECKas CXeMa M CO3/aHa
OMBITHO-IPOMBIILJIEHHAS TEXHOJIOTMYECKasi JIMHUSL MPOU3BOJCTBA KOMILIEKCHBIX
MUHEpaIbHBIX YAOOPEHUI MPOJIOHTMPOBAHHOIO NEUCTBUS, MO3BOJSIONMIAs THOKO
BapbUPOBATh COCTABbl KOMILJIEKCHBIX MUHEPAJIbHBIX YAOOPEHUIA;

- TIOJIEBBIMU MCHBITAHUSIMU YCTAaHOBJIEHA arpoxumuydeckas 3PpGeKTUBHOCTb
pa3pabOTaHHBIX KOMIUJIEKCHBIX MHUHEPAIbHBIX YIOOpPEHHM MPOJIOHTUPOBAHHOTO
JEUCTBHUS.

- OmIpeneNeHa TEXHUKO-IKOHOMHUYecKass 3(PQPEeKTUBHOCTh pa3paboTaHHOU
TEXHOJIOTHMH  KOMIUIEKCHBIX  MHMHEPAJIbHBIX  yAOOpeHHH  Ha  OCHOBE
MEXaHOXMMHYECKU aKTUBUPOBAHHON (OCHOPUTHON MEIOUH.

OcHoOBHbIE 10J10KeHHA, BBIHOCUMbIE HA 3aIIUTY:

- OCOOCHHOCTH XMMHUYECKOT0, MUHEPAJIOTHMYECKOTO COCTaBa U CTPYKTYpHI
dbochopuTHON MeNOUYM, BBISIBICHHbIE B pe3ylbTaTe (QU3MKO-XUMHUYECKHX
UCCJIEIOBAHMUM, OO0YCIOBIMBAIOT HHU3KYIO AaKTUBHOCTh (PTOpKapOoOHaTamaTtura
OOJIUTOBOM CTPYKTYPbI IPHU TPAAUIIMOHHBIX METOJIaX MepepadOTKH.

- MEXaHMYecKas 1 MeXaHOXMMUYecKas akTuBauus GpochoputHoil Menoun B
MeJTbHUIAX-aKTUBATOPAX MO3BOJISIET YBEIUYUTD coJiepKaHue
auMoHHopacTBopumoit ¢opmbl P,Os ¢ 17,61% no 53,15% u 68,16% (oTH.)
COOTBETCTBEHHO, YTO CBSI3aHO C (PU3UKO-XUMHUUECKUMU U3MEHEHUSIMU B CTPYKTYpE
dbochoputHoit Menoun.. I[Ipumenenue IIAB mo3BosiIeT HMHTEHCHUDUITUPOBATH
mporecchl  moMosia ¢dochopuTa W CHUBHTH CJICKHBAEMOCTh MHHEPATHHBIX
yA0OpEHUIA.

- TIPOBEJICHHBIMHU HCCJIEIOBAaHUSIMU YCTAHOBJIEHA BO3MOKHOCTH TOJYyYEHUS
OpPraHOMHUHEPAILHOTO YAOOPEHHsST Ha OCHOBE AaKTHBHUPOBAHHOW (hochopuTHOU
MeIOYHM M Oyporo yris. YCTaHOBIEHO, YTO BCIYYEHHBIH BEPMUKYIHT,
o0Jnafaomuil  BHICOKUMH COpPOILIMOHHBIMH CBOMCTBaMH, B COCTaBe YAOOpEHUs
MOKET BBIMOJIHATh (DYHKIMIO BJIArOEMKOTO KOMIIOHEHTAa, MPH 3TOM MOBBIIIAET
3G ()EKTUBHOCTh U YBEIIMYMBAET MEPUOJ] MCIIOJIb30BAHUS MUTATEJIbHBIX BEILECTB
PACTEHUSIMHU.

- B pe3yJibTaTe ONBITHO-IPOMBIIUICHHBIX HCHBITAHUNA yCTaHOBJICHA
BO3MOYKHOCTh TMOJTYYEHUs MEXaHOAKTUBHUPOBAHHBIX KOMIUIEKCHBIX (HOChHOPHBIX U
dochopconepxkamux  yaoOpeHHl B DHEPrOHANPSHKEHHBIX  MEJIbHMIIAX
aKTUBATOPHOTO THIIA;

- TIpU IPOBEICHUH MOJEBBIX UCTIBITAHUHN arpoXuMudeckoi 3ppexTuBHOCTH
KOMIUIEKCHBIX ~ MHMHEPANbHBIX  yAOOpEHWH,  TOJY4YEeHHBIX HAa  OCHOBE
MEXaHOAKTUBUPOBAHHONM  (OCHOPUTHON  MENoud, JOCTUTHYTO YBEIUYCHHE
ypOXaWHOCTH XJomka ceipnia ¢ 17,4 1m/ra mo 22,2-25,4 1/ra, 4ro obecreunsio
npubaBKy yposkaiiHoctu B 4,8-8,0 1/ra.

- TEXHUKO-DKOHOMHUYEcKass 3((HEKTUBHOCTh pa3pabOTaHHBIX TEXHOJIOTUN
00yCJIOBJIEHa CHUKEHUEM 3aTpaT Ha MPOU3BOJICTBO KOMIUJIEKCHOTO MUHEPAIBHOIO
ynoOpeHust U coctaisieT 22257 TeHre Ha 1 TOHHY TIPOAYKITUH.

IIpakTH4eckas 3HAYUMOCTH Pe3yJbTAaTOB UCCJIea0BaHUM. B pe3ynbrare
IIPOBEJICHHBIX HMCCJIEIOBAHUNA OMNpPENeNieHbl ONTUMAJIbHBIE TEXHOJOTUYECKUE
napamMeTpbl MPOILIECCOB MEXaHWYECKOW W MEXaHOXMMHMYECKOW aKTUBalUU
dbochoputHO MenouH, IpeIIoKeHa HoBasl dHeprocoeperaroias, 0€CKUCIOTHAS U



0€30TX0AHasi TEXHOJIOTMs MEXaHOAKTHBHUPOBAHHBIX KOMIUIEKCHBIX MHHEpAaJIbHBIX
yI0OpEeHUN  IMpPOJOHTMPOBAHHOTO  JEWCTBUA.  TE€XHMKO-dJKOHOMHMYECKas U
arpoxumudeckas 3(PQEKTUBHOCTh pa3padOTaHHBIX TEXHOJOTMM M COCTAaBOB
KOMIUIEKCHBIX MMHEPAJIbHBIX yIOOPEHUIN MOATBEPKIEHBI B PE3YJbTaTE€ OIBITHO-
IPOMBIIIIEHHBIX U NIOJIEBBIX UCIIBITAHUI.

Ha pa3paboTaHHble HOBbBIE CIIOCOOBI MOJIYYEHHUS U COCTaBbl (POCHOPHBIX U
KOMIUIEKCHBIX yJIOOpEHMIl NOJydyeHbl JBa WHHOBALMOHHBbIX nateHTa PK Ha
uzooperenust «PochopHoe opraHomuHepanbHOe yaoOpenue» u  «Crocod
u3MenbueHus (GocPopcoaepKalIuX MaTepHalioB», a TaKXKe IMOJOKHUTEIbHOE
3aKJIIOUEHUE Ha Bblgauy MHHOBanMoHHOro nareHta PK Ha m3o0perenue «Crnocob
NOJIyYeHUs]  KallCyJIMPOBAHHOIO  MEIJIEHHOJEWCTBYIOIIETr0  MUHEPAIBHOIO
yIOOpEHUS.

JInyHbI BKJIAQJ [JAOKTOPAHTA COCTOUT B aHaluM3e U 000OIIECHUU
PE3yJIbTaTOB AHAJIUTUYECKUX HCCIIEIOBAaHUM HAy4HOM M MATEHTHOW JIMTEpaTyphl
0 TEME JuccepTauuu; MoAdOpe METOA0B HCCIENOBAaHUI UM HCIBITAHUU;
IPOBEJCHUM JJaOOPATOPHBIX UCCIEN0BAHUM, YHACTUH B OIBITHO-ITPOMBIIIJIEHHBIX U
IOJIEBBIX  WCIBITAHUAX, OLIEHKE 5SKOHOMHYECKOH 3((EKTUBHOCTH  HOBOMU
TEXHOJIOI'MH [TPOU3BOJICTBA KOMIUIEKCHOI'O OPIraHOMUHEPAIIBHOTO YA00pEHUS.

AnpobGanusi  pe3yJbTaToB HccjeaoBaHuil. OCHOBHBIE PpE3yJIbTaThl
JUCCEPTAMOHHON pabOThl AOKJIAABIBAIUCh U OOCYKIAINCh HA MEXIYHApOAHbBIX
HAYYHBIX KOH(QEPEHLINAX, HA HAYYHO-TEXHUIECKUX COBEUIAHMUSIX Ha MPEIPHUITHIX
U HAy4YHBIX OpraHU3allusAX, a TaKKe Ha HayyHbIX cemuHapax kadenpst XTHB
FOKT'Y um. M.Aye3oBa B nepuoa 2011-2014 r.r.

IIyoumkanuu  pe3yiabTatoB  ucciaegopanmii. Ilo  pesynbpratam
UCCJIEIOBAaHUIM TI0 TeME€ JUCCEPTALMOHHONW pabOThl OMyOIMKOBaHO 18 HayudHBIX
pabot, B ToM unciie 7 pabot (BKiIro4as JaBa MHHOBAIMOHHBIX maTeHTa PK m omgHO
HOJIOKUTENBHOE 3aKIOYEHHE Ha BblJauy HHHOBalMOHHOro mnareHta PK) B
Hay4yHbIX m3gaHusx, pekomenayembix KKCOH MOH PK, 1 pabGora B HayuyHOM
U3JIaHUM, HUMEIOLIEM HEHYJEBOM MMMAKT-(akTop U BXOASIIEM B 0a3y NaHHBIX
«Thomson Reuters» u «Scopus»; 1 pabota B Hay4HOM M31aHUHU, BXOJAIIEM B 0a3zy
JaHHBIX «Scopus»; 5 paboTel B COOpPHHUKAX MEXIYHapOAHBIX HAYYHBIX
KOH(pepeHInH, B T.4. 3 pabOThl M3aHbl 32 pyOekoM; 4 pabOoThl B IpYrUX HAyUYHBIX
U3JIaHUSX.

Crpykrypa u o6bem auccepraumu. [luccepranonnas padota U3JI0KeHa
Ha 155 crpanunax, comepxxut 35 Tabmun, 51 pucynkoB. PaGorta coctout us
BBEJICHMSI, [T PA3/EJIOB, 3aKIIOUYEHHS, CIIUCKA HCIOJIb30BAHHBIX HCTOYHUKOB U3
331 naummeHoBaHuil ¥ 10 NpUITOKEHUIA.



ABSTRACT
of dissertation for the degree of Doctor of Philosophy (PhD)
6D072000 — Chemical technology of inorganic substances

Bazhirova Kamshat Nurlybekovna

Development of energy-saving technology for
production of prolonged action mechanically activated
complex mineral fertilizers

Actuality of the problem. Development of competitive chemical industry
productions, including production of complex mineral fertilizers, is one of the
priority directions specified in “State program on forced industrial-innovative
development of the Republic of Kazakhstan for 2010-2014”, and “Program on
development of chemical industry of the Republic of Kazakhstan for 2010-2014”.
Particularly, there were specified organization of production on output of mineral
fertilizers, including nitrogen-phosphoric, not less than 1 million ton a year; on
output of complex fertilizers, not less than 200 thousand tons a year; on output of
phosphorus-containing fertilizers by acid free technology, not less than 100
thousand tons a year.

Production of phosphorus, phosphoric and phosphorus-containing fertilizers
based on the largest fields of phosphorites of Karatau basin is export-oriented
branch engaged more than 70% in the export of chemical products (without
considering petroleum chemistry) and provides 2/3 of the whole volume of
Kazakhstan chemical industry products.

During extraction, reduction and classification of phosphate rock, more than
its half passes into phosphate fine coal by fraction of 10 mm. By its granulometric
composition it cannot be used for electro-thermal processing, by its chemical
composition it is of little use for chemical processing into extraction phosphoric
acid. Because of these reasons, the most part of the phosphate fine coal is already
stored in the ores’ wastes for more than forty years and the problem of the
development of new efficient technologies on the processing of off-grade small
fraction fines of the phosphate raw material into complex phosphoric and
phosphorus-containing fertilizers represents an important scientific, economic and
environmental problem.

Connection with plans of the scientific-research works. The dissertation
work is connected with the plan for carrying out of SRW by grant “Creation of
technology and development of scientific bases for synthesis of multicomponent
mineral fertilizers with specific characteristics for gray soils” by the program on
applied researches of RK MES “Scientific and (or) scientific-technical activity for
2012-2014”, by “Deep processing of raw material and products” priority (State
registration No. 0112PK02590) and plans of the state budget SRW of M. Auezov
SKSU.

Object of the research. The off-grade by granulometric composition and
off-sort by chemical composition, phosphate fine coal of Zhanatas field and



mechanically activated phosphoric and complex phosphorus-containing fertilizers
of prolonged action.

Subject of the research. Processes of mechanical, mechanic-chemical,
thermal activation of the phosphate fine coal and technology of mechanically
activated complex phosphorus-containing fertilizers.

Objective and tasks of the research. Creation of energy-saving technology
for production of prolonged action mechanically activated complex mineral
fertilizers.

The following tasks were stated for achievement of the objective:

- study characteristics of Zhanatas field phosphate fine coal mineralogical
composition and physical-chemical properties;

- study technological and physical-chemical processes of the phosphate fine
coal mechanical and mechanic-chemical activation;

- study physical-chemical and technological properties of vermiculite and
brown coal as components of the prolonged action complex fertilizers;

- develop process flow diagram for production of the prolonged action
mechanically activated complex mineral fertilizers;

- define agro-chemical efficiency of the developed prolonged action
complex mineral fertilizers;

- define technical-economic efficiency of the developed technologies.

Scientific novelty of the research.

- current methods of physical-chemical researches (DTA, IR spectroscopy,
raster electronic microscopy, petrography) have revealed Zhanatas field phosphate
fine coal features of mineralogical composition and its structure. A structure of the
phosphate fine coal is presented by oolitic grains of phosphates of round and oval
shapes in intimate intergrowth with carbonaceous and quartzous cements, small
content of argillaceous admixtures. The method of raster (scanning) electronic
microscopy has established a distribution character of basic elements of
phosphorus, calcium, magnesium, silicon and fluorine in the phosphate fine coal
structure. Processes developing during thermal activation of the phosphate fine
coal have been studied;

- kinetic content dependences of P,Os citric-soluble forms on parameters of
the phosphate fine coal mechanical and mechanic-chemical activation have been
established. A mechanism of the processes developing at the phosphate fine coal
mechanical and mechanic-chemical activation has been proposed in a result of
carried out physical-chemical researches. Ways for intensification of the phosphate
grinding and reduction of the mineral fertilizers’ caking capacity have been
developed.

- vermiculite’s physical-chemical and sorption properties allowing provide
prolonged action of the mineral fertilizers have been defined. An opportunity to
use the brown coal to obtain organic-mineral fertilizer on the ground of activated
phosphate fine coal has been studied.

- the principal process flow diagram has been developed and pilot
technological line of production of the prolonged action complex mineral



fertilizers allowing plastically vary compositions of the complex mineral fertilizers
has been developed;

- agro-chemical efficiency of the developed prolonged action complex
mineral fertilizers has been established by field trials;

- technical-economic efficiency of the developed technology of complex
mineral fertilizers on the ground of mechanic-chemically activated phosphate fine
coal has been defined.

Conceptual issues, submitted for the defense:

- characteristics of chemical, mineralogical composition and structure of the
phosphate fine coal revealed in a result of the physical-chemical studies provide
low activity of oolitic texture fluorine carbonate apatite in traditional processing
methods;

- the phosphate fine coal mechanical and mechanic-chemical activation in
mills-activators allows significantly increase content of P,Os citric-soluble form,
that is connected with physical-chemical changes in the phosphate fine coal
structure. Application of surfactants allows intensify the phosphate grinding
processes and reduce caking ability of the mineral fertilizers;

- the carried out research has established opportunity to obtain organic-
mineral fertilizer on the ground of activated phosphate fine coal and brown coal. It
has been established that inflated vermiculite with high sorption properties in the
content of fertilizer can carry out a function of the high-absorbency component, at
that it increases efficiency and using period of nutritive substances by plants.

- in a result of pilot tests, the opportunity to obtain mechanically activated
complex phosphoric and phosphorus-containing fertilizers has been established;

- in carrying out of field tests for the agro-chemical efficiency of the
complex mineral fertilizers obtained on the ground of mechanically activated
phosphate fine coal, there was achieved increase in productivity of crude cotton
from 17.4 c/ha to 22.2-25.4 c/ha, that provided addition to the productivity in 4.8-
8.0 c/ha.

- technical-economic efficiency of the developed technologies is provided by
the reduction of costs for production of the complex mineral fertilizer and come
out at 22257 KZT per 1 ton of product.

Practical significance of the research. In a result of the carried out
research, optimal technological parameters of the phosphate fine coal mechanic
and mechanic-chemical activation were defined, the new energy-saving and non-
waste technology for the prolonged action mechanically activated complex mineral
fertilizers was proposed. The developed technology is flexible and allows vary
content of the complex fertilizer components, wider involve into the production of
fertilizers off-grade phosphate raw material. Technical-economic and agro-
chemical efficiency of the developed technologies and contents of the complex
mineral fertilizers were proved in a result of pilot and field trials.

Three positive conclusions on issue of RK innovative patents for inventions,
such as “Production method of capsular slow-acting mineral fertilizer”,
“Phosphoric organic-mineral fertilizer” and “Milling method of phosphorus-



containing materials” were obtained for the developed new ways of production and
contents of phosphoric and complex fertilizers.

Personal contribution of the PhD-student is consisted in analysis and
generalization of results of scientific and patent literature analytical researches by
the dissertation theme; selection of the research and tests’ methods; carrying out of
laboratory experiments, preparing of pilot an field trials, estimation of economic
efficiency of the new technology for production of the complex organic-mineral
fertilizer.

Approbation of the research results. The main results of the thesis work
were reported and discussed on international scientific conferences, scientific-
technical conferences at enterprises and the scientific organizations, and also on
the research workshops of the CTIS Department of M. Auezov SKSU in the period
of2011-2014.

Publication of the research results. 18 scientific works were published by
the research results by the dissertation work theme, including 7 works (including 2
RK innovative patents, 1 positive conclusions for the issue of RK innovative
patents) in scientific editions recommended by RK MES Control committee in the
sphere of education and science, 1 works in editions included into ‘“Thomson
Reuters” and “Scopus” data base, 1 work in editions included into “Scopus” data
base and 5 works in the works of international scientific conferences (3 of them
were published abroad), 4 work in other scientific journals.

Structure of volume of the dissertation. The dissertation work is
composed on 155 pages, contains 35 tables, 51 figures. The work consists of
introduction, five chapters, conclusion, list of used sources from 331 names and 10
applications.





