MNABJIOJAP OBJ1bICbl SKIMAIT|
C. TOPAWFbIPOB ATbIHAAFbI MABMNOAAP MEMNEKETTIK YHUBEPCUTETI
«ATAMEKEH» NMABJIOOAP OBJ1bICbIHbIH KSCINKEPEP MAJIATACbI
«3KONOruAnbIK TEXHONOMUANAP XXOHIHAET K¥3bIPET OPTAJbIFbI» KK

«ERTYS INVEST 2016»

ATTbIl XANbIKAPAIbIK UHBECTULINATBIK ®OPYMbI
MEXOYHAPOOHbIA UHBECTULMOHHbLIA ®OPYM
«ERTYS INVEST 2016»
INTERNATIONAL INVESTMENT FORUM
«ERTYS INVEST 2016»

«3KonorudanbiK KAYINCI3AIK KENI PETIHAE
©HEPKSCINTIK KANALIKTAPObI KAUTA ©HOEY» ATThbI
XANbIKAPANbBIK FbTbIMU-TOXIPUBENIK
KOH®EPEHLUUACDbIHbIH
MATEPUAIOAPDI

MATEPUAIJbI
MEXOYHAPOOHOW HAYYHO-NPAKTUYECKOW KOH®EPEHLUN
«MEPEPABOTKA NMPOMbBILIEHHBIX OTXOO0B,
KAK 3ANOI 93KONOrMYECKOM BE3ONMACHOCTU»

PROCEEDINGS
OF INTERNATIONAL RESEARCH
AND PRACTICAL CONFERENCE
«RECYCLING OF INDUSTRIAL WASTE
AS A GUARANTEE OF ECOLOGICAL SAFETY»

NABNOOAP
2016



90K 504.622.322(063)
KBX 20.18
940

Penakius ankachlHbIH 6ac peaakTopbl:
Opcapues A. A, c.F.11., C. TopaiirpipoB aTbiHAars! [1aBiogap MeMICKETTIK
YHHUBEPCUTETIHIH PEKTOPbI

JKayants! penaxkrop:

Epxanos H. T., 6.F.1., npodeccop, C. TopaiirsipoB atsiaars [TaBiomap
MEMJICKETTIK YHUBEPCHTETiHiH FhUIBIMH )KYMBIC KOHE HHHOBALHSIIAP )KOHIHACT
HPOPEKTOPBI

Penakiys ankachlHbIH MYILETepi:
Omipoex A. K., Mornmmok C. B., CBuaepckuii A. K.

JKayanTer xaTImel:
ApuciaHosa A. L.

940 «DKONOTHSIBIK KayilCI3AiK Kemili PeTiHAe OHSPKACINTIK KaJABIKTap bl
KaliTa eHJEYy» aTThl XaJblKapaliblK FBIIBIMU-TAXipuOemik
koHpepenuusiceinbly Matepuangapsl / «k ERTYS INVEST — 2016»
aTThl XaJIbIKap. MHBECT. GopyMbl aschiHAa oTKi3inren. XKayantsl pen.
H. T. Epxanos. — IlaBnogap: C. TopaiirsipoB ateingarsl [IMY, 2016.
—2066.

ISBN 978-601-238-656-1

KuHaK KemuIiTiK OKbIpPMaHFa apHaIapl.
Maxana Ma3MyHbIHA aBTOD JKayaIThl.

O0X 504.622.322(063)
KBX 20.18

ISBN 978-601-238-656-1 © C. Topaiirsipos ateiHaarsl [IMY, 2016

C. TopaiirpipoB aTeiHAarbl [1aBiogap MeMieKeTTIK
YHHBEPCUTETiHIH PEKTOPBHI, C.F.1., A. OpcapueBTiH aJrbl co3i

Kypm™merrti okbipmanaap!

Bapuiambizra MaItiM, SKOJTOTHSITBIK Kayirci3mik Maceneci — OyriHri TaHIaFsl
ajlamM3aT epKeHUETIHIH aca ayKbIM/Ibl Macernelepiniy O6ipi Oonbin otblp. Kazakcran
Pecry0mukach! yIimiH A€ KOJOTHSIIBIK KayilCi3AiKk Maceseaepi MEH >KaFaaniinapbl
OYTiHTi TaH]a MaHBI3IBI OPBIH/IA. DKOJOTUSUIBIK KayINCi3iK — YITTHIK KayilCi3AiKTiH
Kypamzac 0eJtiri peTiHe MeMJICKETTiH TYPaKThl JaMybIHbIH MiHACTTI HIAPTTAPBIHBIH
6ipi O0JIbIN TAOBLIAMBL.

Enimizzie 9KOJIOrisUIbIK KayITCi3AiKTi )oHe TYPaKThl SKOHOMHUKAITBIK JaMYBbIMBI3/IbI
Kamramachl3 ety MakcatbiMeH Kazakcran PecryOmukaceinbie 2004-2015 sxbuinapra
apHaFaH DKOJIOTMSUIBIK KayilCi3MiK KOHIEHIUSCHI XKapHsulanFaH efi. by KoHuenms
KaObUIIaFaHHAaH OacTar KeNTereH MaHbI3bl e3repicrep Ooubin skatsip. Kopuraran
OpTaHbI KOPFAy 3aHABUIBIKTAP HETi31 KYphULIbL BipKatap XambikapaisiK KemiciMaepre
KoM KoWbL1asl. Kopiuaran opraHsl KOprayasl 6ackapy syieci xacanasl. Kasakcran
Ipesunenti H. ©. HazapbaesToiH «XKackut ecy» jocmapiapsl MeH OaFaapiaManapbi
icke acelpyna Asus sxoHe ThIHBIK MyXUT, Eyporia eniepine cepikTecTik xapaeMaecy
sKoIbIHAAFbI «JKachut kermipy» aTThl AcTaHa GacTaMachl JKy3ere achpbuTya. OKiHiliKe
opaif, Ka3akcranna kenrereH »buiap Ooibl eHJIipicTe TAOMFU IMUKI3aTTapbl
OHJIpreH Ie, KopIaFaH OpTaFa 3HsHIbl KAIBIKTap bl IIBIFapy KO MeJiiep/e 0oL,
Kasipri xarmaiina eHaipic TaburaTKa eH KYIITI 9cep Tyl (pakTop peTiHe CaHaaIbl.
OHIIPICTIK ic-OpEeKeTTIH HOTIKECIHIE OpTaAa dp TYPIi KEJeHCI3 e3repicTep OpbIH
aJIbIn >kathlp. TaOUFATTHI YTBIMIBI MaiijaNaHy/AbIH FBUIBIMU OLTIMI€ HETi3IeNeTiHIH
JKAaCTap/IbIH TYCIHYIHE Ke3 Kellii. DKOJIOTHSIIBIK TOPOUE )KaCTAPhIMBI3IbIH — TAOUFATKa
JKaHala KO3KapachlH KaJbIITACTBIPHIN, 8P TYPJIi HbICAaHIAp/a JKYPTi3ilim, jKeke
TYJIFaHBIH AMOLMSUTBIK CE3IMIIK SIIEMIH KAIBIITACTHIPYFa OaFbITTAIIBII, aIAMIePIIILTIK,
JKayarnKepIIliK KaCHETTePiH >KeTUIipes.

Ochl opaiifia, YHUBEPCUTETIMI3C O6TKEH «DKOJOTHSUIBIK KayilcCi3aiK Kemii
peTiHae OHEePKOCIITIK KAIBIKTapAbl KaiTa OHJICY» aTThl XaJIbIKAPaIbIK FHUIBIMHU-
ToXIpUOENiK KOH(EPEHIUSIHBIH BIKITAIBI 30P.

«OKOJIOTHSUIBIK KayiNCI3IIKTIH Kemnili peTiHae eHepKaCINTIK KalJIbIKTapIbl
KaiiTa eHJIey» aTThl XalbIKapajblK KOH()EPeHIMsAFa KaThICYIIbUIAPbI IKOJIOTUSIIBIK
KayiIci3ik MaceleciH e3apa TaJKbLIall, OCbl OaFbITTa KOITEreH MaHbI3/Ibl YChIHBICTAP
skacanbl. KondepeHniwst 6armapiamacs! mieHOepiHe KypIesi SKOIOTUsITBIK Macelie
— KaJIIBIKTap/Ibl OHJICY MEH TYTBIHY MOCEJIECIH ICIIY/IiH KO Iapbl KAPACThIPHLIHI.
ATanMbIlI KOH(EPEHIUSFA KaThICYIbITapbIHBIH MAaKaJIalap )KHHAFbI OKbIPMaHapFa
KBI3BIKTHI )KOHE a1kl O0JIaTBIHBIHA CEHIMIIMIH.

«Taburat — Tain Oecirim» IereH KaFUIaHbl MBIHIAFaH KbUIIAP YCTAHFAH XaTKbIM
amaH-cay OOJICBIH, Oapima Ka3aKCTaHABIKTAp Oaif-KyaTThl OOJIBIIN, SKOJIOTHSIIBIK
Kayirci3/aik xaraainbiHaa y3aK emMip cypcin!

YBaxkaemble unTaTeu!

Kax moka3sIBaeT MHPOBOH OIBIT, HEPEIICHHOCTh 3KOJOTHYECKHUX IpobiieM
U HU3KUH ypOBeHb OOecledeHus: COOCTBEHHON HKOJIOTHUECKO 0e30MacHOCTH




ABJIAJIIMCH HpH‘{VIHOﬁ CEPHE3HBIX IMOJIUTUYECKUX, COLUAJIBHBIX U AK€ BOOPYIKCHHBIX
koH(HKTOB. [103TOMY 3KOIOrUYecKast 6€30IIACHOCT SBIIAETCS OJHUM H3 OCHOBHBIX
CTpaTerH4eckKix KOMIIOHEHTOB HallMOHAIbHOMN Oe3onmacHocty Pecry6inku Kazaxcran
U BaXHEHIINM acIIeKTOM IOCYJapCTBCHHBIX IPHOPHTETOB. I'1aBa rocymapcraa
yaensier 0co00e BHUMaHHUEe BOIIPOCaM OXPaHbl OKPY>KalOIEeH Cpeibl U DKOJIOTHYECKON
6e3omacHoct Ka3zaxcraHna.

HecmoTpst Ha HOCTUTHYTBI HAa AAHHOM 3Tame MPOrpecc B yJNyYIIEHUU
3KOJIOTHYECKOH MOJIMTHKH, 3TOMY JOCTIDKCHHIO IPOTUBOCTOAT CYIIECTBYIOIIHE
TCHACHIUU B IPOMBIIIIJIEHHOM 1 CEJIbCKOXO3SIHCTBEHHOM IIPON3BOACTBE. ITocrosinHO
YBEIHYUBACTCS 00BEM HCIOIB3YyEeMBIX IPUPOTHBIX PECYpPCOB, BCe OOIbIIe
IPOM3BOAUTCS 3arps3HAIOIMX BellecTB. ['paMoTHas nepepaboTka U yTHIU3aLUs
IPOMBIIUICHHBIX OTXOJOB HMEET IEPBOCTECICHHOE 3HAYCHHE, OCOOCHHO I
IPOMBILUICHHO Pa3BUTBIX PETHOHOB, K KOTOPbIM OTHOCcUTCA 1 [1aBiionapckas o6nactb.

B mocnenHee BpeMst kKa3aXCTaHCKas 9KOHOMHKA IIOCTEIICHHO OTXOOHUT OT HX
BapBapCKOro YHUUYTOXXEHHS, KOTOPOE B NPOLIJIOM HAaHOCHJIO OTPOMHBIH yIepo
okpykaromei cpene. Ilo MHEHHIO MHOTHX 3KCIIEPTOB, IIPABHIBHO HallaKCHHAS
nepepaboTKa M 00€3BPEIKMBAHUE MPOMBIIUICHHBIX OTXO/I0B MOXXET CTaTh 3aJI0rOM
3KOHOMHYECKOTO IPOIBETaHHs CTpaHbl. Takoil BBIBOJ €CTECTBEHHBIM 00pa3oM
BBITEKAET M3 HKOHOMUYECKOH BBIrOJbI 3TOro mporecca. [lepepaboTka oTXon0B —
OypHO pa3BUBAOIIASCS U EPCIIEKTUBHAS 0TPacib. OO 3TOM CBUIETENIBCTBYET yCIIEXH
B OTOM HAIIpaBJICHUU B 3allaJHBIX CTpaHax.

Hamm yHHBEepCHTET aKTUBHO y4acTBYeT B PELICHUH HPOOIIEM 3KOIOTUYECKOH
Oe3omacHocTH. B cTeHax By3a roTOBSIT MaruCTPaHTOB B 00JIACTH DKOJIOTHUH,
nepepabOTKH IPOMBIIUICHHBIX OTXOJOB, ACHCTBYET Hay4Has IIKOJNA 110 TaHHOH
TemaTHuke. MHOTHE y4YeHbIe By3a pabOTalT B 3TOM HANpaBJCHUH, 3aLIUTHB
KaHIUJATCKUE JUCCEPTALUH, CBS3aHHbIC C TEMATUKON SKOJIOTHYECKON 6E30I1aCHOCTH.
PaboraioT B 3TOM HamnpaBJIeHHU U aCIIUPAHTHI By3a.

beccriopHO, BOIIPOCH! yTHIN3AMH U EPEepabOTKH IPOMBIIUICHHBIX OTXOI0B
663 IIPUBJICYCHHS YUCHBIX HEJIB34. Tonbko B coro3e YUYCHBIX CTpaHbl C pYKOBOAUTEIIIMA
IPOMBIIUIEHHBIX NPEANPHUATHH — 3aJ0T YCIEIIHOTO PELICHHsS KOIOTMYECKUX
npobiem. B 3ToM HanpaBneHuH padoTaiM yYaCTHUKH MEXKIYyHapOJHON HAy4HO-
npakTHIecKoil koHpepeHnun «IlepepaboTka IPOMBIIIIEHHBIX OTXOAO0B, KaK 3aJ0T
9KOJIOTNYECKOH 6€30M1acHOCTH», KOTOPast COCTOSIACH Ha Oa3e HAIero yHUBEPCUTETA.

B npeutaraemMoM BalieMy BHUMaHUIO COOPHHUKE — CTAaThH, IOATOTOBJICHHBIC HA
OCHOBE JIOKJIaJIOB U PEe3eHTalUil yuacTHUKOB KoH(pepeHun. OcoOeHHOCThIO HTOr0
cOOpHUKA ABIACTCS TO, YTO aBTOPBI CTATEH, IPEACTABICHHBIX B HEM, 000CHOBBIBAIIU
npeuiara€Mal€ MyTH peIICHUs TEX WU UHBIX 9KOJIOI'MYECKUX np06neM Ha npumepe
JEATebHOCTH KOHKPETHBIX IIPEIIPUATHI C y4eTOM UX CIIeHU(HUKN.

Beipakast Hanexay Ha yriayOJieHre COTPY IHUYECTBA MPOMBIIJICHHBIX IIPEANPH-
ATHI U y4eHBIX YHUBEPCUTETA B PEIICHUH BOIIPOCOB 3KOJIOTHYECKON O€30IIaCHOCTH,
XKEJA0 BCEM YUTATENIAM YHCTOTO BO3[YyXa, YKOJIOTMYECKH 3[0POBBIX MPOIYKTOB,
KPETIKOTO 310pOBbs!

C. TopaiiFbIpoB aTbIHAAFbI

IIMY pekTopsl, C.F.1. 7 & A. A. Opcapues

OBOCHOBAHUE COCTABA EPUKETHOW MACCbI NPU
NEPEPABOTKE OTXOOOB 3KUBACTY3CKOIO YIrns

ABOPAXMAHOB E. C.
K.T.H., npodeccop, IIT'Y umenn C. Topaiirsiposa, r. IlaBiaoxap
BbIKOB I1. O.
K.T.H., 1upeKTop IIpoexTHOro odpuca, III'Y umenu C. Topaiirviposa, r. [laBiaoaap
BOrOMOIJIOB A. B.

K.T.H., accou. npodeccop, [IT'Y umenu C. Topaiirbiposa, r. IlaBioxap

B xone mpoBeneHHsa HCCIAEAOBAHUN MO TeMe I'PAaHTOBOTO
¢unancupoBanus Komurera nayku MOH PK «Ilonydenue
BBICOKOKJIOPUITHBIX YTOJNBHBIX OpHKETOB M3 DKHOACTy3CKOTO
yris ¢ IPUMEHEHUEM HOY-Xay MaTepHUarIoB» HaMHU MOJTYyUECHBI
OIIpEJIETIEHHBIE PE3YIbTAThL, B TOM YHCIIE YCTAHOBIIEHBI XaPAKTEPUCTUKI
BBICOKOMOJICKYJISIPHBIX TOPIOYMX BEMIECTB, BHIOpaHBI CBA3YIOIINE
BemiecTBa s Opukeros [1-3].

OOBEKTOM HCCIIEJOBAHMUS SBIISUIUCH YTOIBHAS MEJIOYb U ITPOIIECCH
oborameHust IKu0acTy3CKOro yIiIsl ¢ HOJIydeHHEM TOIUTHBHBIX OPHKETOB
C TTOBBIIICHHOH TEINIOTBOPHOH CIIOCOOHOCTBIO ¥ MEHBIIIEH 30JIHOCTEIO,
CITIOCOOCTBYIOIIHE YJIYUIIEHUIO 3KOJOTHUYECKOH 0OCTaHOBKH B
yIIIen00BIBAIOIINX M yTIIenepepadaThIBaloINX PErnoHax.

Ha nanHoM 3Tane Ui Noay4eHUs TOIUIUBHBIX U MPOMBIIIIEHHBIX
OpukeToB M3 oborameHHOTo DKHOacTy3CKOTO YIiIsi HE0OX0IUMO
ONpEeJeINTh MOCTOSHHBIE NMapaMeTphl OPHKETOB, TaKHE Kak
TEOMETPUUYECKUE PA3MEPBI, ChIpas U CyXas MPOYHOCTb U INIOTHOCTb
IIPYU NOCTOSIHHBIX 3HAYEHHAX COCTABISIOIINX KOMIIOHEHTOB.

KommonenTtamu OpukeTa SBIAIOTCS: MEIOYb Oyporo yris
kpynHOcTbhIO 0,8-1,2 MM noponkooOpa3Hble 000TaTHTENb U CB3YIOIMH
MaTepual ¢ kpynHocteo 0,2-0,4 Mm.

Torpa nepen HaMu BCTaeT BOIPOC 00 OTNEPaTHBHOM YIPaBICHUN
CTPYKTYpPOH CI0s AMCHEPCHBIX MaTEPUANIOB IS MOJTyYEHHs 3aJaHHbIX
CBOHCTB OpuUKETOB. B 3TOH CBjI3M CTAHOBATCSA aKTyallbHBIMHU
HCCIIEI0BAaHMs, HAIIPABJICHHBIE HA pa3paboTKy (PH3MKO-MaTeMaTHIECKUX
MoJieNel TUCTIEPCHBIX CPEX U COBEPIICHCTBOBAHUE TEXHOIOTHYECKUX
IIPOIIECCOB YISl TTOJTyYESHUS ITPOYHBIX M IUIOTHBIX OPHKETOB.

K OpukeTraM MpOMBIIIJIEHHOTO HAIPaBJICHUS MPEIbIBISIOT
TpeOOBaHUS:

— Kak K (HU3UYECKOMY Teiay, CHOCOOHOMY BBIJEPXHBATh
MEXaHUYECKUE HArpy3KH MpHU TPAHCIOPTUPOBAHUU U NIPH TOPEHUH 10
OIPENIENIEHHOTO COCTOSHUSL.




— KaK K XMMHYCCKH aKTHUBHOMY BEIIECTBY, MOJBCPKCHHOMY
OKHCJICHHIO TIPH TOPEHHUU M CIIOCOOHOMY BBIJICISATH MAKCHMAaJIbHOE
KOJIMYECTBO KAJIOPHA U MUHUMAJILHOE KOJTUYECTBO 30JIBI.

OTH yCIOBHS MOXHO YAOBICTBOPUTb, €CITH MOCTPOUTH CTPYKTYPY
OpuKeTa MO MPUHIMIY KOMITO3WIIMOHHOTO MaTepHayia: Kapkac u3
YTOJILHOTO 3¢pHa (HATOJHUTENS), CBA3YIOIIECEe U3 HE(PTSIHOrO meka u
o0oratuTeNst U3 PE3UHOBOW Ca)XKH WM MBUIA aHOJHBIX 3JICKTPOJIOB.
CornacHO TEOpHH KOMITO3UIIMOHHBIX MaTEPHUATIOB, KOHCUHBIN MPOYKT
— KOMITO3UT IPEBOCXOJIMT IO CBOMM CBOMCTBAaM BCE TPHU COCTABIIAIOIINE
MO OTJCIILHOCTH.

OCHOBBIBasICh Ha aHAJIOTHH MEXYy KOMITO3UITHOHHBIM COCTaBOM
pa3IMYHBIX MacC, aBTOPHI [4, 5] peKOMEHIOBATN TPaHYIOMETPHUCCKUE
COCTaBBI C MAKCUMAJIBHBIM YIUIOTHEHHEM MOJTUIUCTICPCHON CYXOM ITUXTHI.
B mocnegyromiem 3TH WACH MONYyYWIH NATbHEHIIEE MOATBEPKICHUE
u pasputue [6]. B mobom ciydae, MakcuMaibHas yIaKOBKa 3€pCH
HATIOJTHUTENS 00ECIEYNBACT BBHICOKYIO IUIOTHOCTh U MEXaHUYCCKYIO
MPOYHOCTh OPUKETA, HU3KYIO MOPUCTOCTD U T.A. [7].

Ecnu paccMoTpeTh YyHakoBKY W3 3€pCH 3aIlOJHUTEICH Ha
TPaHyJIOMETPUYCCKIX MOJIENSAX, COCTOSAIIMX M3 OJHOPOHBIX MIAPOB,
TO OKAa3bIBAETCS, YTO MUHUMAJIBHOE KOJIMYCCTBO IIAPOB B CIUHHIIC
00beMa OyIeT B TOM cliydyae, KOTa IIEHTPBI [IAPOB COBIMAIAIOT C Y3JIaMu
KyOHYECKOH PEIICTKH U MAKCUMAIBHOE TIPU POMOO3IPUICCKOMN YK IKE.

Ecnu 3TH mycTOTHI 3aMONHATH IapaMU COOTBETCTBYIOMIETO
IHaMeTpa, TO TEOPETUYECCKU MOXKHO MOJIYYHUTh KOIDPUIIUCHT
3anoyiHeHus 0eckoHeuHO Onm3kmit k 1. Akagemuk H. B. benos cunraer
[8], uTo mpu KyOMUecKo# Kiaake LIapoB OJMHAKOBOTO JUaMETpa
00pa3yIOTCsl OKTadAPUUYCCKUE MYCTOTHI, & MPH POMOOIAPUICCKON —
TEeTpa’pUUCCKUe, M0 TUIY TCOMETPHUECKUX (QUTYp, 00pasyeMbIx
IIapamMu BOKPYT COOTBETCTBYIOIICH JIBIPKH.

Ecnu npu mioTHO# yIIaKOBKE ITyCTOTHI TIOCICA0BATEIBHO 3aMOTHSITh
COOTBETCTBYIOIIMMH UM TI0 TUAMETPY IapaMu (PUCYHOK 1), TO OCHOBHEIE
TEOMETPUUYCCKUE XAPAKTCPUCTUKH CHCTEMBI OyIyT COOTBETCTBOBATH
Tabmutie 1.

PI/IC}’HOK 1 — Cxema 3amoJIHeHHS MYCTOT MIapaMu SKBUBAJICHTHOT'O
AnaMeTpa

Tabmuma 1 — 3anonHeHNEe TPOMEXYTKOB MEXKAY IIapaMH paanyca I
[1apaMy MEHBIINX PAIHyCcOB (PACUCTHBIC TaHHBIE)

Iloxa3arens Illap
MEPBUYHBII | BTOPHYHBIH | TPETUYHBIA | YeTBEPHUHBII | IATEPUYHBIN

Paaunyc mapa r 0,414 r 0,225r 0,175r 0,117 r
CozepxaHue mapos 77,1 5.5 1,7 33 1,0
B cMecH , %
Tlopucrocts cmecH, % 25,95 20,7 19,0 15,8 14,9
OtHowenue auamMeTpos | S50 20 12 9 5
mapoB

[Tpu 3amoJHEHNH MPOMEXYTKOB MEXJIy OOJNBIIMMHU IIapamMu
LIapUKaMH MEHBIINX Pa3MEPOB COAEPKaHKE IAPOB B CMECH JOCTUTAET
MakcumMyM 88,6 %. Ecnu B cMech BBECTH MBIIEBUIHBINA HAMOIHUTENb
(oboraTuTenp) U CBA3YIOIIEE C ONPEACIEHHON BA3KOCThIO (HETIHOM
TIeK), TO TEOPETHUYECKHU 3aIIOJTHEHUE OKaXKETCSI ITOJTHBIM.

Ecny MakcuMaibHBIN pa3Mep [1apa OCHOBHOM yTrOJIbHOM (Qpakinu
M, -0,8-1,2 MM, TO IMaMETp MIAPOB CIIEAYIOLIENH OYEPEIU NPECTABIEH
B Tabnuie 2.

J1nst onpeieneHust rpaHyIOMETPUYECKOT0 COCTaBa OPUKETHOH MACChl
10 CPEAHEMY 3HAUEHHUIO, YUUTBIBAsI TPEXKOMIIOHEHTHOCTD MCCIIEAYEMBIX
OpHKeTOB, BEIOMPAEM NEPBBIC TPH 3HAUECHHS U3 ABYX COCTABOB.

Tabmuna 2 — [lnameTps! yacTuil (I1apoB), MM

Tun mapa Cocras 1 Cocras 2 Cpennee 3HaueHue
a1 1,2 0,8 1,000
12 0,5 0,33 0,415
A3 0,27 0,18 0,225
14 0,21 0,14 0,175
A5 0,14 0,09 0,125




Takum o0Opa3oMm, Mbl aHAJTUTUYCCKU YCTAHOBUIIU PACUCTHBIC
JIUAMETPBI TOPOIIKOOOPa3HBIX KOMITIOHEHTOB OPUKETHOW MAaCCHhI: YT
— 1 MM, HedTsHOTO TIeka — 0,4 MM, aHoIHOW THUTH — 0,2 MM.

Jlo cMermBaHusl BCe KOMIIOHEHTHI OPUKETHONH MAacChl HAXOASTCS
B MOPOIIKOOOPa3HOM COCTOSIHUH. [IpH CyXOM CMCIIMBAHUU 3THU
KOMITOHEHTHI JIOJKHBI PaCIpeeNIThCA OTHOCUTEIBHO IPYT Jpyra
paBHOMEpHO. JlanbHeiiiee nepeMeInBaHe OCyIIECTBIISETCS B pabouei
MOJIOCTH CMECHTEJSl C HarpeBaTeJIbHOW CHCTEMOM, T1e OpHUKeTHas
Macca HarpeBaetcs 10 TeMieparypsl 170-200 °C. [IpogomKuTensHOCTb
HarpeBa 3aBUCUT OT (PU3UKO-XUMHUYCCKHUX CBOWCTB CBS3YIOIICTO W
WHTCHCUBHOCTH NIEPEMCIIUBAHMS, TO €CTh OT THUIA cMecuTels. Termno
MPOXO/IS Yepe3 epeMEIINBAEMY O MacCy HarpeBaeT KOMIIOHEHThI CMECH,
I/Ie YacTUIla He()TSHOTO MeKa PacTaluInBasCh OOBOIAKUBAIOT YaCTHIIBI
YIJISl ¥ 9aCTHUIIBI 000TaTUTEIs.

ITo 3TO¥ KOHIIECTIINH MTPU TEXHOJIOTHYCSCKH TOCTATOYHON CTCIICHU
MepEeMEIIUBAHUS YACTHI[ CBI3YIOIINI MOJHOCTHIO OOBOJIAKUBACT
TBEP/IbIC YACTHUIIBI HATOIHUTEA (YIJIs1) U 000TaTUTENs (AHOHOM MBLIH).
[Tnenkoit onpeneneHHoi TommuHbL. [Io3TOMY, 103MpPOBKa CBSI3YIOIIETO
UTpacT NePBOCTEIICHHYIO POJIb MPH MOITOTOBKE OPUKETHON MAaCCHI.

Cxema cyxoll KyOM4YecKOW yMaKkOBKH 3€PEH HaIlOJHUTEINS
(yrnst) yciaoBHO 0Oe3 wacTuil oOoraTHTeNst 3aMMCTBOBaHa M3 TEOPUH
KOMIO3HUIIMOHHBIX MaTepuanoB [9-11]. O0beMHOE COOTHOIICHUE
MaTpUYHOH 1 3aII0JTHUTENBHOH (a3, a TakxKe pasMep 3epHa HAIIOJTHUTEIIS
CYIIIECTBEHHO OMNPENIENSAIOT CTPYKTYPY U CBOMCTBA BCEH KOMITO3UIIMOHHOM
cuctembl. [Ipy ymaoTHEHUH OPUKETHOM MacChl BSI3KHUU CBSI3YHOIIUN
KOMIIOHCHT (MaTpHIla) pa3JBUracT YacTUIbl HATIOJHUTEIS, IPH 3TOM
(hopMUPYIOTCS TPOCIOWKHA MATPHIIBI MUHHUMATIBHON U MaKCUMAJIbHOM
BCJIMYUHEI.

PaziBmkka yacTui U oOpazoBaHHE MEX3EPEHHOH IPOCIONKH
HAYUHAIOTCS [TOCIIE TOT0, Kak 00heM BBEICHHOM MATPHIIBI (CBS3YIOIETO)
MPEBBICUT 00BEM OTKPBITHIX MOP U MYCTOT B KapKace HAIOJHHUTEIS.
s pacdera 3THX NoKazaTeieil HEO0O0XOAMMa OIEHKa CIEeAYIONINX
XapaKTEPUCTHK:

— Y 1enpHOM MOBEPXHOCTU HATIOTHUTEIS Sy”

— YenbHOH NMOBEPXHOCTH paszjeinia (a3 Ha rpaHUIle KOHTAKTa
HaMoOJHUTENIb-MaTpULIa Spy“

— KO3 hUIMEHTA PA3JABHKKU HATIOTHUTEIIS K]D =Kyn“/Cv3, a Ky““
=1-I1 , rne I1_— oObeM nop B KapKace HATIONHUTENS.

Benuuuny MHUHUMaIbHON HNPOCIOWKH CBSI3YIOLETO MOXHO
MOJICYUTATh [0 YPAaBHEHUIO:

a = Cue TRy

min VI ?
5

Torma TonmHa 00BOTAKUBAIOIICH TUICHKH OyIeT:

- Bmi
8, == = 0,001, cm

OcHOBHBEIM (PAaKTOPOM, ONMPEAETAIOMAM O . TIPH 3aTaHHOM
sHauennu C , SBJSAETCS THAMETP 3arONHUTENS (YTIIS) A, Yem menbue
3aIl0JHUTENb, TEM TOHBIIIE Pa3Mep MPOCIOHKH MATPHUIIBI, 3HAYHUT, TEM
BBIIIIE KOT'€3MOHHAsI MPOYHOCTH CBA3M cUcTeMbl. [l Hamiero Opukera
paccumnrana § . =0,002 cwm.

PaccMoTpuM nporiece ymoTHEHU OpUKETHOM Macchl, HarpeToi 10
170 °C B mabopaTopHO#i THIIB3€ pa3zMepaMu padoUeii TOJIOCTH: AHAMETP
50 MM, gouHa 120 MM.

Heobxonumo ompenennTs BECOBOE M MPOIEHTHOE COACpPKAHUE
KOMITOHEHTOB OpHKETHON MacChl, €CIIM IO TEXHUYECKOMY 3a/IaHHIO!

— JImametp Opukera 50 MM, BicoTa — 50 MM,

— Kpymaocts Oxubactysckoro yris 0,8-1,2 MM

— CopneprkaHue yriisi B OpHKeTe JOJDKHO cocTaBisTh 50 % ot 00beMa

— Kpymaocts aHOHO# mbutH 0,2 MM

— KpynHaocTs gacTum He(TSIHOTO MEKa B XOJIOJHOM COCTOSTHHH
0,4 mm

— ITmotHocTh TOTOBOTO OpHKeTa 1,38-1,45 r/cm?

— IIpounocTs roToBoro Opukera Ha cxatue 0,20-0,22 MITa.

— DHTANBINS CropaHus yToiabpHBIX OpukeToB He HIDKe 20000 k/Ix/KT
(5000 kxai/kr).

Pacuer Oyznem BecTn Ha cpeTHHIE 3HAUEHHS KOMITOHEHTOB OpHKeTa
1, YIUTBIBas MaJbIi 00BEM paccMaTpuBaeMOro OOBEKTa, JIMHEHHBIC
pa3Mepsl OepeM B CaHTHMETpax, MaccoBble B rpammax. KoHeuHbIe
pe3ynbTaThl HepeBeeM B equHUNbI ciucteMbl CH.

IIpn mpuMEHEHUN CBS3YIOIIHNX, BI3KOCTh KOTOPBIX CHIBHO
KOJIeOIeTcss B 3aBUCUMOCTH OT MHOTHUX (DaKTOPOB, MEPeXold OT
KyOm4uecKot yKIaaKi K poMOO3IpUIecKOi yMeHBIIaeT 00BeM KapKaca
nopsinka 7 % B peanbHBIX ycnoBusx [12].

[pumensiembIit Hamu He(YTSHOM MK OTHOCUTCS K TAKAM CBSI3YFOIIAM.
[TosToMy, K MOTy4eHHOMY 3HAa4YEHHUIO BBOJUM KOPPEKTHPOBKY,
1 WUCTHHHOE 3HAYEHHE YINIOTHEHHOTO 00beMa OyAeT COCTaBIATh
97,7 =98 cm’.
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Heo0x0auMo OTMETHTB, YTO Mepexo]l OT KyOMYeCKO! YKIIQJKH K
poMO03ApHUYECKOil 00YyCIIaBINBAET MPeIebl KOHEYHOTO YIJIOTHEHHMSI.
[Ton 3HayeHHWEM KOHEYHOIO YIJIOTHEHHS NMOHUMAIOT MpeNeIbHOe
HaIpsDKEHHOE COCTOSTHUE OpUKeTa IToJ] Harpy3KoH, IpH KOTOPOM 3epHa
HATIOJHUTENA (YIJIs) HE pa3pyIIarTcs.

YToOBl ONpeneauTh BECOBOE COOTHOUIEHHE OPUKETHBIX
KOMITOHEHTOB, CHaJaJia BBEJICM B HalJeHHbIE 3HAUE€HHS 7% MONPaBKH.
Toraa UCTHHHBIA 00BEM YISl COCTABUT 45,57 cM®, HeTAHOrO TeKa —
33,71 cMm?, anogHOM meLIH — 18,26 cM.

Takum o0Opa3oM, cyMMapHBIH HCTUHHBIH 00BEM COCTaBHUT
45,57+33,71+18,26 = 97,54 cm® = 98 cm>.

st onpeneneHys IIOTHOCTEH yIitst, HEQTIHOTO NeKa U aHOTHOM
IBUTH 00paTHMCS K JIMTepaTypHbIM HcTodHuKaM [13]. Bypsrii yrons B
OCHOBHOM COCTOHT M3 BuTpeHa (roTHocTh 1,28-1,30 r/cm?) u dro3ena
(1,37-1,52 t/em?).

Butpen — nerporpaduueckuil JUTOTHI YIJISI B BHJAE Y3KHUX
OnecTsIUX JIMH3000pa3HbIX Hpocnoek. dro3eH — nerporpadguyeckuit
JIUTOTHII yTJIsl B BUJIE JIMH3 C BOJIOKHUCTOH CTPYKTYPOIl MAaTOBO YEPHOTO
I[BETa C HEBHICOKOH MEXaHMUYECKOH NMPOYHOCTHIO, BHEITHE ITOX0X Ha
JIPEBECHBIN YTOJIb.

Torma cpeaHsist INOTHOCTD yrias coctaBuT 1,37 r/em’.

[InoTHOCTH @aHOJHOW MBI MPUPABHUBAETCS K MIOTHOCTH
TexHu4Yeckoro rpadura u cocramset 1,8-2,1 r/cm®[14]. BecoBoe
COOTHOIIEHHE KOMIIOHEHTOB OIPEAENSIETCS COOTBETCTBEHHO!

m, = V;p,

st yrnst: m = 45,57°1,37 = 62,4 =62 2.

Hns nedranoro nexka: m, = 33,37-1,21 = 40,8 = 41 2.

Hnist anonnow nem: m, = 18,26:2,0 = 36,5 = 37 2.

CyMMapHO€e KOITHYECTBO LIMXTBHI, 3arpy>KaeMo€e B THIIb3y COCTABUT:
62+41+37 = 140 r. Torga pacueTHas INIOTHOCTh OpUKETa THAMETPOM
50 MM 1 BBIcOTOM 50 MM cocTaBuT 140/98 = 1,43 r/em’.

BriBoas!

1. ITo nmuTepaTypHBIM HCTOYHHUKAM YCTAHOBJICHBI pa3Mephbl U
reoMeTprdeckas hopMma IycToT, 00pa30BaHHBIX B PE3YJIbTATE KyOMIECKOM
1 POMOO3IPUYCCKON YKIIAJIKH MAPOOOPA3HBIX YACTUI] KOMITOHCHTOB.

2. Tlo Teopuu 3amOJIHCHHS MYCTOT IapaMH SKBUBAJICHTHOTO
JTUaMETPa yCTAHOBJICHBI PEKOMEH TyEMBIC CPEIHUE MPAHyIOMETPHICCKUC
3HAYCHHS OPUKETHBIX KOMIIOHCHTOB.

3. 1o KOHIENIIUY pa3IBMKKK YaCTHIT U 00pa30BaHUS MEK3CPECHHOM
MPOCIOUKH YCTAHOBJICHA BEIMYMHA MUHUMAJIBbHOW MPOCIOUKH
CBSI3YIOIIETO ¥ TOJIIHMHA OOBOIAKUBAIOIICH TICHKU.

4. OnpenesneHo KOJUYECTBEHHOE COOTHOIIEHHE KOMIIOHEHTOB
B Opukere. OnpeneneHbl MIOTHOCTH KOMIIOHECHTOB M HEOOXOarMast
IUIOTHOCTh OpHKETa, PACUCTHBIM IIyTEM YCTAaHOBJICHBI BECOBBIC
COOTHOIIICHHSI KOMIIOHCHTOB M Macca 3arpy>KacMOi B THIIb3Y ITUXTHI.
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PELLEHME 3KOJIOMMYECKOW NPOBJIEMbI PACMAOA
METANNYPIT’MYECKUX LLUITAKOB

AKBEPOVH A. A.
I.T.H., mpoeccop, XMMHKA MeTAJNIypruyecKuii HHCTHTYT uMmenu 7K. AGumena,
r. Kaparanna
KUM A. C.

J.T.H., XUMHKA MeTALTypru4ecKuii HHCTUTYT nmenn 7K. AOumesa, r. Kaparanaa

B mertamnypruu cymectByeT npobiema pacnaja (pacchblIaHUs)
nu1akoB. CyTh 3TOTO SIBIEHUS CBOJUTCS K TOMY, YTO LIUIAKU C BBICOKUM
otnomenueM CaO/SiO? mpu OCTHIBAHWH HA TOJIMIOHE PACTIAJIAIOTCS B
TOHKHH TIOPOIIIOK, KOTOPBIH JUIsl XpaHEHUsI TpeOyeT OOJBIINX 3eMETbHBIX
IUIOINAAeH, pa3HOCUTCSA BETpaMM Ha JECATKU U COTHU KHJIOMETPOB OT
MecTa 00pa30BaHHs, BBIBOIS U3 000POTa CENIbCKOXO03SHCTBEHHBIC YTO/Ibs,
3arps3Hss BO3AYIIHBIN U BOJAHBIN OacceitH. Oco00 0macHo 3To siBICHHE
JUIsl TPUOPEXKHBIX 3aBOJIOB, KOT/IA MOMABIIAs B BOAY IBUIb Pa3HOCUTCS
PEYHBIMH, MOPCKUMH M OKEaHCKUMH TEYEHHUSIMUA Ha MHOTE KOHTHHEHTBI.
Nmest mienodHoM XapakTep U3-3a HUTMYUS H30bITKA H3BECTH, IJIAKOBAs
IBUIb HETaTUBHO BO3/EHCTBYET Ha AbIXATEIbHBIE NYTH, CIU3UCTYIO
000JI04Ky 1 KOXKHBII TOKPOB )KUBBIX OPraHU3MOB, BKIIIOYAasl YEIOBEKa.
Ha pucynke 1 mokasaH nuiakoBbli ABOp AKTIOOMHCKOTO 3aB0OjJa
(heppocmnaBoB, rje HaKoIIeHo 10 MIIH. TOHH pacHaBIIerocs LIIaKa.

Pucynox 1 — I1anopama nnakoBoro asopa

OCHOBHBIE IPUYUHBI PAcIajia [MIJIAKOB CBOJAT K CIIEIYIOIIEMY:

* ruapaTanus HeocBoeHHOH m3BecTH (CaO) wim okcujga MarHus
(MgO), Ha3piBaeMast U3BECTKOBBIM WIJIM MarHe3WajbHBIM PacrajioM;

e rujparauus cyiab(OUIOB XKeje3a, KalblMs, MapraHia,
XapakTepu3yeMas Kak CyJb(GHIHbINA pacna;

* oaMMOp(dHCE MpeBpalieHie ABYXKaIbIHEBOrO CHIMKATa; STOT
BUJI pacraja Ha3bIBatOT CHIIMKATHBIM.

3a peKuM UCKIIOUEHHEM paciaj BBI3BIBAETCS IOJIMMOPPHBIM
MIPEBPALIEHUEM JIBYXKAJIBIIUEBOTO CHIIMKAaTa, COMPOBOXKIAAIOIINMCS
6oubiuM (10-12 %) 00beMHBIM pacipenueM (pacchllaHueM) IIITaKa.
[TonbITKM MCIIONB30BaHUS TAKOIO IIJaKa, HapUMEp, B Ka4ecTBE
TIPUCAJIKU K LIEMEHTHOMY KJIMHKepy ycriexa He umenu. OH nposBisieT
HU3KYIO TH/IPABIMYECKYIO aKTHBHOCTH M3-32 PACXOJJOBAHMs BHY TPEHHEH
SHEPTHH Ha IPOIIEeCC pachaja.

OT CHUJIMKATHOTO pacia/ia IaKk MOKET OBbITh 3aCTaOMIIN3UPOBaH:

— aKaykoil (rpaHyJsnueit),

— 3aMeHOl kaTHoHa Kanblus B 2Ca0-Si0,, HanpuMep, Ha KaTHOH
MarHus Wi 0apus ¢ 00pa30BaHUEM HE PACIIaIAIOIINXCS COSIUHCHUH,

— 3aMeHoii annoHa SiO JBYXKaJlbIMEBOTO CHIIMKATA HA APYIHe
aHMOHBI, HANPUMED, PO - BO3~ BBOIOM ¢docharos uiam 60paToB.

([lanee nns xparkoctu BBenu obosnadenus C — CaO, CS
—2Ca0-SiO, u . 1.)

®usznveckoe (3akankod) topmoxenue mepexona C,S B
pacnagarourytocst y-GopMy IpoucXoguT Onaroaapsi 0Opa3oBaHUIO
BOKPYT 3eped C,S CTEKIOBMAHOA WK Apyrod myenku. OnmHako u npu
COOJTIOJICHUH YCIIOBUH OXJIAXKIeHUsI (PU3MYECKCE TOPMOIKEHHE, [10 MHEHHIO
aBTOpOB [ 1], He MOXKeT 00eceunTh TP OOBIYHON TEMIIEPATYpe ITOJTHOTO
npejotpanienus nepexoxaa C.S B y-hopmy.

N36exaTp pacmajga MOXXHO TaKXe NpeJOTBpalleHHEM
WK 1peoOpa3oBaHMEM IBYXKaJbIIMEBOTO CHUJAHMKATAa B T'EJICHUT
(2Ca0+Al1,0,°Si0,) mpucaakoii riamHo3ema

2Ca0-Si0, + AL,O, = 2Ca0-Si0,*ALO, (1)

unu B MepsuHuT 3Ca0-MgO-28i0, npucankoil okcupa Maraus
(MgO). Ho atoT mpuem TpeOyeT mpucaiku OOJBIINX KOJIHYECTB
IJIMHO3EMCOIEPKALIMX MaTEepPHaJIOB MM J0JOMHUTA C OMAaCHOCTHIO
HEJIOITYCTUMOTO OCTY KEHHsI IJTABKHU B IEYH MJTH CJIMTOIO B KOBIII IIITAKa.

Hamu ucnbiTan ¥ BHEIpEH Ha psiie 3aBOJIOB TaK Ha3bIBaeMBbIil
aHHOHHBIH croco6 [2, 3], Koraa MpPOMCXOAMT 3aMeHa aHMoHa SiO;
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aByxkanblueBoro cunukara (Ca,SiO,) Ha emy nono6nsie. Hanbonee
3¢ EKTHBHBIM J0JIKEH OBITH CIIOCO0 BBOJIA B INTAKK OOPHOTO aHTHUAPHIA
(B,0,) nnu comeprkanux €ro NpupoaHbIX pya. B aTom ciydae Hapsgy
co crabmnm3anueil miaka HaOJII0AaeTCsl CHIDKEHHE €ro BSI3KOCTH U
TeMIepaTypbl iIaBieHus [4, 5].

[TepBble OMBITHI MPOBOAUIM CO IIJIaKaMH BBINJIABKHU
papuHUPOBAHHOTO (eppoxpomMa AKTFOOMHCKOTO 3aB0J1a (hepPOCILIAaBOB
(A3®D) (Tabmuua 1).

Tabmuna 1 — Xumuueckuii u (pa3oBbIil cocTaB 1UTakoB A3D

Cocras, %
XUMHYECKHUH (ba3zoBsrIit
Ne
/i Ca0
- o Sio 9 2}
2 g1S &g 25|89 «| =
Ol @ |<| 2|0 | & S| J|O0| 2|2 |8 |0]J
1 49,9 126,5 |58 13,4 3,6 |08 | 1,88 [109|759 |17 |81 |0,8|2,6 |- -
2 50,7 126,7 | 6,1 12,9 |29 |0,7 | 1,89 |10,8 76,5 |19 |7,6 |- |21 |11 |-
3 499 1251 75122 |39 |14 | 1,98 |11,2|71,9 |13 |35 |- |44 |77 |-

JlanHble 1a00paTOPHBIX ONBITOB TPOBEPIIIN B IPON3BOICTBEHHBIX
ycnoBusIX B iexe No2 AKTIOOMHCKOT0 3aBoia peppoctiiaBoB[6]. UncTerid
60pHbIii anruapuz (B203) nopor 1 o3ToMy TEXHOIOTHIO CTa0MITH3aIN
nutakoB orpaboranu ¢ nmeromeiics B Kazaxcrane 6opaToBoit
pynoir aaepckoro MecTopoxeHus cocraBa (Mmacc.%): 26,02 CaO,
8,41 MgO, 3,87 SiO,, 0,74 AL O,, 24,87 H,0, 8,5 B,0,, 1,16 Fe,O, n
26,25 SO,. Onpobosany crocod noauy €€ U B MeYb W Ha CTPYFO ITaKa
Ha BBIIycKe. B 00oux ciaydasx HaOmoaanack Haje)kHast craOuiin3anys,
KOHTPOJIMpYeMasi BBIXOZOM (pakuuu MeHee 5 MM. M3-3a BblaeseHUS
CEpHHCTHIX Ta30B Ha pabodeil IuIoniazKe, orpoOoBay IeperIaBIcHHYIO
pyay. Kak mpu mozaue 60paToBoii pyZIpI B I1eUb, TaK U Ha CTPYIO IIIIaKa
JIOCTUTHYTA IOJIHAsl cTabmin3anus nutaka. [lpudem mpu moxpade B
TIeYb, BHITUIABIISIONIEH HU3KOYTJIEPOAUCTHIH (heppOoXpOM, YBEIHUUIICS
cpenHnii Bec uiaBky (+23,7 %) ¥ BBIITYCK CIUIaBa B HOMUHAJIBHBIE CYTKH
(+5,7 %), ymensmmicst yaensHeI pacxox Ha 1 T Cr: XpoMOBOH pyibl
(-13,4 %), ®CX48 (-12,8 %), nzectu (-0,5 %) U AMEKTPOIHEPTUU
(-2,7 %). Conmepxanue 6opa B MeTajule CTaOMIBHO HaXOAMIOCH HA
ypossre 0,003-0,005 %, uTo oTrBedyaeT TpeOOBAHUSAM CYIIECTBYIOIINX
TEXHMYECKHX YCJIIOBHH. 113 CTaOMIN3NPOBAaHHOTO HIJIAKa OPTraHU30BAHO
MIPOM3BOJICTBO CTPOUTENIBHOTO IEOHS (PHCYHOK 2), KAUeCTBO KOTOPOTO

COOTBETCTBYT CYyUICCTBYIOIIUM TpeGOBaHI/IHM 1 XapaKTCPpHU3YCTCA
NPpUBCACHHBIMU B Ta6J'II/III€ 2 JaHHBIMU.

Pucynok 2 — O6opynoBanue u medeHb
U3 3aCTa0MITM3UPOBAHHOTO [IIAKa

Tabnuma 2 - KagectBo me0Hs 13 3aCTa0MITN3NPOBAHHKIX IITAKOB

Ne /it Tlokazarenu En. uzm. Pesynbrar
1 Mopo30cTORKOCTE LIUKJIOB F25
2 3epHoBoOI1 cocTaB: 20 MM % 10,5

10 mMm 22,6
5 MM 40,2
<5 MM 26,7
3 Mapka nieGHst 10 IPOYHOCTH | — 1000
4 Hctupaemocts B Gapabane % 8,0
5 HcTuHHAs IITIOTHOCTH T/cM? 2,8
6 Haceimnas mnoTHOCTh Kr/m® 1330
7 IIe1neBaTHIC YaCTHITEI % 0,5
8 Copeprxanue cna0bix yactur, | % 20,8
9 ITycroTHOCTB % 60,0

C umcnonp30BaHMEM HHAEPCKUX OOpPaTOBBIX PYyJa BHEIPUIH
TEXHOJOTHIO CTa0MIM3alUM OT pacnaja BBICOKOCHOBHBIX
IIJaKOB BBHIMJIABKM MapraHIeBBIX CIIaBOB Ha YensOMHCKOM
AJIEKTPOMETAJLTYpriueckoM KoMOuHaTe [7].

Wnpepckas pyna umeer Huskoe (7-8 %) xomuuectso B,O, u
BbIcOoKOe — cepbl (10 %) ¥ mo3TOMY BEJIM IMOKCK OoJiee KaYECTBEHHOTO
ceIpbsi. Ha priHKe MMeeTcs Typeukas OoparoBas pyaa (KOJeMaHHT),
cojepxalas Majoe KOJIUYECTBO BPEAHBIX IPHUMECEH U BBICOKOE —
TI0JIE3HBIX KOMIIOHEHTOB (Macc. %): 53,62 B,O,, 39,2 CaO, 5,62 SiO,,

15
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0,093 ALQ,. Coemectro ¢ MHcTHTyTOM MeTamnypruu (ExarepunOypr,
Poccust) nHa CepoBckoM 3aBojie (heppocIIaBoB ¢ €€ UCIOIb30BaHHEM
BHEIPHIIN TEXHOJIOTHIO CTaOMIIN3AIINH OT Pacria/ia [ITaKoB POU3BOCTBO
paduHIpOBaHHEIX Mapok deppoxpoma [8].

B tabnune 3 mpuBecH CpeHIA XUMHYCCKHA U (Da30BBIN COCTaB
craneruiaBuibHbIX H1akoB [1D TOO «Kactunry (ITaBnonap). OH Taxoke
COJIEPYKHT MOBBIIIEHHOE KOJIMYECTBO JByXKanbiuesoro cumkara (C,S),
MPUBOAALIETO HIJIAK K pachaxy B TOHKUH IOPOIIOK.

Tabmuma 3 — Cocras cranemnaBwibHbIX HUIAaKOB [P TOO «Kactuur»

CocrtaB, macc.%
XUMUYeCKuH da30BEII
CaO |MgO |SiO, |ALO, |FeO |M F C CS |CA
63,3 |7,5 259 (1,3 2,0 75 |2 12,8 74,26 | 3,44

K Hemy B 1ab0opaTOpHBIX YCIOBHAX MPHUMEHWIN H3JI0KCHHBIN
BBILIE CTOCO0, BBOAOM 4uCTOro B,O, M Typemkoro KojeMaHHTa M3
pacuera noyyenus 0,3-0,5 % B,0,. lllnax Ha/Ie)HO CTaOWIM3UPYETCS C
MOJTyYEHHEM KyCKOBOTO MaTepHaja 1 M03TOMY TOT CII0CO0 MOXKET OBITh
pexkoMeH10BaH AJis ucnoibs3oBanus B ycnosusax [1®O TOO «Kactuury.

B 2003 roxy pabora mo crabmin3aluy MUIAKOB OT CHIIMKATHOTO
pacnana Owina ynocroeHa I'ocynapcTBeHHO# npemunun PecryOmmku
Kazaxcran [9]. Cpenun HarpaxkaeHHbIX — naypeaT ['ocynapcTBeHHOM
npemuu EcenxynoB A. Bb., KoTOopeIl 3aHUMaNCs peanu3anuei
TEXHOJIOTHUH B LIEXOBBIX YCIIOBHS M MOJPOOHO OmHcall €€ B yCIICITHO
3alUIIEHHON Ha 3Ty TeMy aucceprauuu [10]. B ero mune I1d TOO
«KacTuHr» MOXKET UMETh ONBITHOTO KOHCYIbTaHTA, KOTOPBII JKUBET U
paboraer B [1aBronape.

Juns [TaBnomapckoro pernoHa sBisieTcs aKTyalbHOH mpoOiema
HaJIS)KHOTO 3aXOPOHEHHS WU 1TepepaboTKH Ha MOJIE3HYIO MPOIYKIIHIO
30JI0IITAKOBBIX OTBAJIOB OT CIKUTAHUS MECTHBIX yIJIeH Ha TEMJIOBBIX
cranuusax. [IpoGnema 3Ta ciokHas M pemieHue e€ HE IMPOCTOeE.
Ho ommcannas Bwllle mpobiema pacraja OUIaKoB Oblla HE MEHee
MacIITaOHON 1 CIIO’KHOM ¥ K MOMEHTY 0OpalieHus K HaM HUTJIE B MUpe
He Obl1a pemena. OTHAKO BBIXO/ OBUT HalJIEH M TEXHOJIOTHS CO37[aHa
B Kazaxcrane [11].

[To mmeromeiica y nac napopmanuu (Hu JI. II., 2003 r.)
Ka3aXCTaHCKUMH CIIELUATICTaMH CO3/JaHa TEXHOJIOTHS TPOU3BOACTBA U3
3011 KEpaMHYECKUX U3AENNH, peann3oBanHas B 1976 r. Ha TemuprayckoM
kombOuHate «IIpoMcTpoitnaayctpus», B 1980 r. Ha BypyHnaiickom, B

1984 r. na Kaparanauuackom ITOCM, a B 1988 r. Ha AkcyckoMm 3aBojie
30JI0KEPaMHUYECKUX CTEHOBBIX MaTepHajoB Ha 0a3e 30JIbI CYXOTO
otbopa. B 2003 r. ata paboTa ObuIa MpeACTaBICHA HA COMCKaHUE
TocynapctBenHoit npemun PecryOnuku Kazaxcran. OnHoi U3 mpoodiaem
nepepaboTKy ATOr0 MaTepuaia SBISIETCS HEyCTOHYMBBIA XapakTep
TEXHOJIOTMYECKOT0 IIPOIIecca U3-3a EPEMEHHOT0 XUMUYECKOT0 COCTaBa
30u1bl. []71s1 mpeoioneHns ero Hamu pa3padoTaH COOCTBEHHBIH MOIXO/.

OTaenapHO Halo cKa3aTh 00 y4yeOHOM Ipoliecce B By3ax IO
npobiieMaM 3KOJIOTHU. YBepeHBl, 4To (yHJIaMEHTaIbHBIE OCHOBBI
9KOJIOTHH JIOBOJSTCS IO CTYJSHTOB Ha BBICOKOM YpOBHE. BbIIO OBI
JKENATEeNbHO MPEJOMIISITh UX IMPUMEHHUTENBHO K MECTHBIM 3a/iadyaM,
BBITOJIHSAS TTOJIHOIICHHBIE TEOPETHYECKNE U MPAKTUYECKHE PadOTHI,
HCTIONB3Ysl MIMEIOIINECS] HOBEHIIINE pa3pabOTKH, 0 KOTOPBIX Y HUBEPCHUTET
MIOCTABJICH HAMU B U3BECTHOCTh. A KaJIpbl JUIsl 3TOTO €CTh, HOCKOJIBKY
PETHOH M3BECTEH BBHICOKOKBATH(UIIMPOBAHHBIMHY MPETIOABATENSIMHA 1
BBIITYCKHUKAMH MPOQUIIS SKOJIOTHH U MPOMBIIUICHHO-TPaXKAaHCKOTO
CTPOUTENBCTBA.

[TpupongooxpaHHbIE MEPOIPUATHS TPEOYIOT OT HPEINPHUATHI
HEMaJIbIX ICHE)KHBIX BIIOYKEHHI U IO3TOMY OHH HEPEIIKO OTPAHHYNBAIOTCS
yIUIaTo sKonornyeckux mrpagos. Takoe mpaBo UM npegocrasieHo. Ho
HUKaKHMH JICHbI'aMH HENb3s1 U3MEPHUTh 3/10pPOBbE HAaCEICHUs. DKOJIOTaM
W CaHWTapHBIM BpayaM XOPOILIO M3BECTEH XapakTep 3a0oJjieBaHUM
HaceJICHUs B MOJKOHTPOJBHBIX UM TeppuTopusix. [loBeimeHHOE
coJiep)KaHWe B KPOBU HACEJCHHS TETPAadTHIICBUHIA M3 BBIXJIOMHBIX
ra30B, KaHIIEPOT€HHBIX YTJIEBOIOPOIHBIX COSMHEHHH THIMOBBIX I'a30B U
TBEPABIX HEOPTAaHUYECKUX BEIIECTB OTBAJIOB B OPOHXAX U JIETKHX BEIYT
K TSDKEJIBIM 3a00s1eBaHusIM. [IpH MpocTOM CTaTHCTHUECKOM ITOJIX0/1€ UX
WCTOYHHUK YCTaHABJINBAETCS JOCTATOYHO TOYHO. DTH CBE/ICHUS IMEIOTCS
BO BCEX PailOHHBIX MOJMKIMHUKAX, 1 OHH B PyKax JKOJIOTOB JIOJKHBI
OBITh CaMBIM BECKHM apryMEHTOM B MOJIB3Y MPOBE/ICHUS 3KOJIOTHIECKHX
MEPOTPUSTHH Ha KOHKPETHOM IPEIPHUITHH JJIs1 COXPaHEHUs 3/10POBbSI
HaceJeHUs.
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3APYBEXHbIW OMNbIT CTUMYNTUPOBAHUA
«3ENEHbIX» TEXHONOMNM"

AKXKAPOBA H. M.
TOO «KKMK»

KOWYMBAEBA A. M., KAPUMOB . 1.

AO «KazHUU Dueprernkn umenn akajgemuka L. Y. Yoxknna»

OCHOBHBIMH JTOJITOCPOYHBIMH LETAMH SHEPTETUUECKON TOIUTHKU
BemmkoOpuTaHun SBISFOTCS, BO-TIEPBBIX, O0pb0a ¢ MI3MEHEHHEM KiIMaTa
TIOCPECTBOM COKpAIEHHS 3MHCCHU MApHUKOBBIX TA30B H, BO-BTOPBIX,
obecrieueHre pa3BUTHUSL HA/ISKHOM, YUCTON U JOCTYITHOU AIIEKTPOIHEPTHN
Ha (h)OHE TTOCTOSIHHO BO3PACTAIOIIEH 3aBUCHMOCTH OT UMIIOPTHPYEMOTO
ToruBa. s JOCTY)KEHUS MEpBOM IIENH, TIOCTABIICHA 3aa4a COKPATHUTh
BBIOPOCHI, TI0 MeHbIIIeH Mepe, Ha 60 % k 2050 1., a JUTs BBITOJTHEHUS BTOPOH
— paboTath HaJ] BOIpocamMy 0OecIeUeH s HaIeKHOCTH SHEProoOecIeueH s,
Ppa3BUTHE KOHKYPEHIIMH Ha phIHKE BenmkoOpuTanuy 1 3a ero npeaeamu.
[Tman mepexopa k HU3KOyTIIepoaHOH 3k0oHOMEKE («Low Carbon Transition
Plany) [1] 6511 ony6nmkoBas B urosie 2009 . MUHHACTEPCTBOM SHEPTETHKH
¥ M3MEHEeHUs KinMmara. JJaHHBI JOKYMEHT COIEP)KUT TITyOOKHH aHAJIH3
CYIIECTBYIOIINX M HOBBIX HANPaBICHUI rOCYAapCTBEHHOW IMOINTHKH,
LETBI0 KOTOPBIX SBIAETCS PE3KOE COKpAIleHHE yPOBHS BBIOpOCa
MTAPHUKOBBIX Ta30B B BenmkoOpuTaHuy, U KOTOPBIE MOTJIM OBl TIOMOYb
€i BBIIIONHUTH 003aTEIbCTBA U OCBOUTH «YIJIEPOIHBIE» CPEACTBA Ha
npoTspkeHue neproxa Bpemern 1o 2020 r. OcHoBHOH menpio [lmana
repexo1a K HU3KOYTIepotHoit skoHomuke 2009 T. ABiIseTcs: JOCTIKeHUE
K 2020 r. o0mIero cokparieHnst BHIOpOCOB ITApHUKOBBIX Ta30B Ha 18 % ot
ypoBHs BeIOpocoB 2008 r. (Ha Tpancnopre — k 2020 1. Ha 14 % ot ypoBHS
2008 r.). OCHOBHBIMH HaIpaBJICHUAMH JCHCTBHI JOJDKHBI CTATh JKIJIBIC
3[aHKST 1 KOMMYHAJIbHOE XO3SIHCTBO, TPAHCIIOPT, CENBCKOE XO3SIHCTBO U
otxozsl. [1nan nepeuncisieT psax pUHAHCOBBIX MEXaHU3MOB, IPH3BAHHBIX
CTHMYJIMPOBaTh MHBECTHLIMM B HHU3KOYTJIEPOIHBIE TEXHOJIOTHH U HX
HCTIONB30BAHME:

— BBIAeNeHue 3,2 mupA. GYHTOB CTEPIUHTOB Ha MPOTPAMMEI B
KHJIBIX IOMaX M HAaCEJIECHHBIX ITyHKTaX;

— YCTaHOBKA YMHBIX CIETYHKOB B K&XXI0M JJoMe B BenukoOpuTtannn
K 2020r.;

— COIMaIbHO OTBETCTBEHHBIC LEHBI Ha JJIEKTPOIHEPTHUIO IS
HanboJee MOABEPKEHHBIX BO3JICHCTBHIO LICH Ha 3JIEKTPUIECTBO CIIOEB
HaceleHHs (B MEPBYIO OYepe/lb UMEIOTCS B BHUIY MOXHIBIE KUTEIN
BenmkoOpruTaHuy IEHCHOHEPEI);
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— MEXaHH3M OIUIaThl SHEPTHH, NPOU3BEJCHHON KUTEISIMH U
NPEANPUSTHIMH C HCIIOJIb30BaHUEM BO30OHOBIISIEMBIX HCTOYHHKOB,

— KOHKYPC MEXJly HaceJICHHBIMH ITyHKTaMH Ha 3BaHHE CaMOro
HHU3KOYTJIEPOTHOTO HACEJICHHOTO MYHKTA C ONPEAEICHHBIM IPU30BBIM
dhonmoM;

— MEeXaHM3M BbIOOpa moTpeduTrenem crocoba noTpedsIeHNs SHEPrUU
M €r0 BO3MOXKHOCTh SKOHOMUTD Ha CUETaX.

[omMuMoO (HAHCOBBIX MEXaHM3MOB TIIaH IPEIYTIPEK AT O Iepexoyie
Ha HOBBIE CTPOUTEJBHBIE CTaHAAPTHI «zerocarbony» - mpenronaraercs,
gro ¢ 2016 . BO3MOXHO, Oy/JICT BO3BEIICHUE JIMIIIb TAKUX HOBBIX 3JIaHHUM,
KOTOPBIE B IIPOLECCE IKCILTyaTaIMH HE TPUBOJISIT K IMUCCHUH TAPHUKOBBIX
razoB. Takxe paccMaTpUBaeTCsl BOSMOKHOCTb 00513aTEIbHOTO BKITFOUCHHS
Tnokasaresieil s3Heproa(GeKTHBHOCTH C/1aBaeMOT'0 B apEH Ty 3/1aHHsI COTTIACHO
ero CBUIETENBCTBY MOTPEOIICHHS SHEPTHH IIPH PA3MEILICHUN PEKIIaMHbIX
o0bsiBnennid. Yacte nonoxenuit [lnana yxe ObIIM BBITOJIHEHBI MU
HaXOJISITCs B IpoLiecce BhIMOHeHus. 3akoH 00 3Hepruu 2010 . («Energy Act
2010») [2], npunsTeiii 8 anperst 2010 1. B oCyIIECTBIEHHE PACCMOTPEHHOTO
BhIle [ [1ana nepexosa kK HU3KOYTJIEPOJHOM SKOHOMUKE, PETyCMaTPUBAET
HECKOJIbKO MHCTPYMEHTOB, HaIlpaBJICHHBIX Ha COKpalleHHE BHIOPOCOB
MAPHUKOBBIX I'a30B B POIIECCE SKCILTyaTallly dJIeKTpoceTeld. Bo-nepBbiX,
3akoHoM 00 3Heprun 2010 r. mperycMaTPHBAIOTCS CIICIIUATBHBIC JTHIOTHI
3a pa3paboTKy NPUMEHUMBIX Ha KOMMEPUYECKOH OCHOBE TEXHOJIOTHI
TIOTJIONICHUS U XpaHeHHs yriepona (TexHosornu «carbon capture and
storage» i «CCS»). Bo-BTOpBIX, IIpeaycMaTpruBaeTcs o0si3aTesbHast
OTYETHOCTH MPEINPHUIATHI O X0Je «IeKapOOHU3AIMMWY) MTPOU3BOJICTBA
JNIEKTPUYUECTBA, T.€. COKPAIIICHHSI KOJITYECTBA BHIOPOCOB MAaPHUKOBBIX ['A30B
B ITPOM3BOZICTBEHHOM Ipoliecce. B-TpeTbrx, co3aH MEXaH!3M COLMaTbHON
TIOJICPIKKH JUTS TEX TIOTpeOHTENel 3HEPr UK, KOTOPBIE MOTYT OKa3aThCs B
HeOaromnoTyYHOM ITOJIOKEHHH (151 TOJUIEPYKaHHs LICH Ha IPHEMIIEMOM JUTS
notpeduTeseil ypoBHe SHEpreTHIeCcKre KOMITAaHHH OIUIAYMBAIOT PA3HHMILY ).
B 2008 r. 011 IPUHST 1ENBIH MaKeT T0KYMEHTOB, HallpaBJIeHHbBIX Ha 00pb0y
C M3MEHEHHEM KJIMMaTa M HOBBILICHUEM SHEPreTHIeCKO 0e30MacHoCTH:
3akoH 00 m3menenun kiaumara 2008 r. («Climate Change Act 2008»),
3akon 00 sueprum 2008 r. («Energy Act 2008»), 3akoH 0 MIaHUPOBAHUU
2008 r. («Planning Act 2008»). 3akoH 00 n3meHeHun kiamumara 2008 T.
3aKpEInT HALMOHATIEHOE 0053aTeNbCTBO BemMKoOpHTaHNH 110 COKpAIICHHIO
BBIOPOCOB okcuia yraepona Ha 80 % k 2050 r. [IpexycMoTpeHo co3manue
KomuTera 1o Borpocam H3MEHEHHS KIIMMarta U CHCTEMbI TOCY1apCTBEHHBIX
cyOcuamii juis neneld cokpaiteHus: BeIOpocoB. OOBsICHAETCS TpoLenypa
BEJICHUSI U TPEAOCTABICHUS MPEANPUSTHAME OT4ETOB 0 BhiOpocax I1I°

[3]. 3akoH 006 sHepruum 2008 . co3nan npaBoByrO 0azy s TapugoB Ha
ANIEKTPOIHEPTHIO, MOTYUCHHYIO U3 BO30OHOBIISIEMBIX NCTOYHUKOB («feed-
intariffy — crumynupyrommii Tapud Ha AJIEKTPOIHEPTHIO, IPOU3BEICHHYTO
¢ nomoinso BUD), MexaHu3M CTUMYIMPOBAHUS IPOU3BOJICTBA TEIUIOBOH
SHEPTHH 3a CYET BO30OHOBJISIEMBIX HCTOUHUKOB U BBOJIUT O0SI3aTEIBCTBO
YCTaHOBKH «YMHBIX CUETYHKOBY» IOTPEOJISIEMBIX PECYPCOB. DTOT 3aKOH
TaKKe TMPEIYyCMOTPEN Psii Mep, HANPaBJICHHBIX Ha JUBEPCH(UKALINIO
HallMOHAJILHOMN 3JIeKTpUYecKoil ceTu [4]. 3aKOHOM O TpajOCTPOCHUU
2008 1. [5] Obuta co3mana Komuccus mo miaHUPOBaHUIO OOBEKTOB
nHdpactpykTypsl. KoMuccust yromHoMoueHa oo0OpsTh CTPOUTENBCTBO
00BEKTOB MH(PPACTPYKTYPhI HALIMOHAIBLHOTO 3HAYEHUS, TIPU MOTyYCHUH
0/100peHUsl YUYUTHIBAIOTCS TpeOoBaHMs SHEProdPpPEeKTUBHOCTU H
SHEPreTUUecKor 0e30MacHOCTH. 3aKOH TaK)Ke BBEJ CHIELMATIbHYO IOLLTHHY
— 00IIECTBEHHYIO MOIUTHHY 32 I0JIb30BaHusI 00beKTaMU HHPPACTPYKTYpPBL.
Cpenu pa3JIMYHBIX Mep TOCYIapCTBEHHOH MOAIEPKKU SHEprocOepekeHust
Y TIOBBIIIEHHS dHEpreTudeckoil 3¢ ¢dexTnBHOCTH B Bennkobpuranuu,
TIOXKaJTy i, CTOUT BBIIEIUT CTUMYJIMPYIOIHI Taprd Ha 3IEKTPOIHEPTHIO U
TIPOEKT I10 CO3JJaHHIO CETH YMHBIX CYETYHKOB. [ [porpamMma HCTions30BaHMs
«feed-in tariffy (manee «FiT») npu3Bana pa3BHBaTh CaMOCTOSTEIBLHOE
TIPOU3BOJICTBO DJIEKTPOSHEPTUH (PU3MUYECKUMHU U FOPUIMYECKUMH JIHIAM
C TIOMOIIbI0 BO30OHOBIISIEMBIX UCTOYHUKOB 3Heprun. Ctpykrypa FiT
cnenyromast: CTUMyIHUpyOMi Tapud cocTout u3 aByX vacteid. [lepsas
4acTb — (PUKCHPOBAaHHAs IL1aTa 32 TEHEPALIUIO AJIEKTPOIHEPTHEO C IOMOLIBIO
BUD, npu 5T0M ycraHoBieHa ceTka nud(hepeHIMpOBaHHOM MIaThl B
3aBUCHMOCTH OT Biyia BUD 1 1pyrix napamerpoB sHeproycTaHoBky. Bropas
YacTh — 1aTa 3a AJIEKTPOIHEPTHIO, KOTOPYIO FeHEepaTop MpoiaeT CETH; OHA
cocrasister 3 ienca 3a 1 KB1/4 [6]. Hanpakruke FiT paboraer cienyronmm
obpazom. Hapumep, sxutens BemukoOpurtanuu Mr. A ycTaHaBIUBaeT Ha
KpBILIE CBOETO JIOMa COJIHEUHbIE OaTapeH, a BO IBOPE MaJIyl0 BETPOBYIO
YCTaHOBKY ¥ IIOJIKJTIOYAET MX K CETH. 3a caM (DakT MPOU3BO/ICTBA C TIOMOIIBIO
9TUX YHEPrOyCTaHOBOK Mr. A mosy4aer IeHbI'M OT S3HeproceTH (paboTaer
nepBast 4acTh Tapuda). B ciyuae ecam eMy He XBaTtaeT MPOU3BOAUMOI
9JIEKTPOSHEPIHH, OH JINOO CHIYKAEeT CBOE MOTPEOJICHHE AIIEKTPOSHEPT UM,
JIM0OO IOKYTIAET €€ Y SHEPTOCETH, IPH 3TOM YrKE COKOHOMUB Ha YaCTH CyMMBI
CBOMX CHYETOB 32 JJIEKTPO3HEpruto. B ciywae ecmn Mr. A mponsBoauT
00JIbILIE HIIEKTPOIHEPTUH, YEM EMY TPEOYETCsl, OH MOYKET ITPOJATh U3JTHIIKI
B CETh U TIOJTYYHTh 32 3TO BO3HATPaKIICHHE (paboTacT BTopas 4acTh Tapuda).

Hpyroii npoekt «Bnepen k ymHOMYy OynymieMy» [7] cTaBuT
aMOWIMO3HYIO 1IeJb 110 CO3JIaHHIO 110 BCEH CTpaHe LENOi CHCTEeMBI
YMHBIX CYETYHMKOB. ['0CynapcTBO MiIaHupyeT 00ecrednTh YCTaHOBKY
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YMHBIX CUETYHKOB B Ka)/IOM JKHJIOM OpuTaHckoMm jaome Kk 2020 r.
[TpenycMoTpeHsl criennanbHble TpeOoBaHUS K (YHKIIMOHAIHLHOCTH
CYETUMKOB 3JICKTPUYECTBA M Ta3a, JAMCIIIESIM PEallbHOTO BpEMEHHU
YMHBIX CUETYHMKOB. Taknue CUETUYMKHU JOJDKHBI CIY>KUTh CPEICTBOM
JIBYCTOPOHHET0 OOILIEHUSI MEX Ty TIOCTABIIMKAMH MJIEKTPUUECTBA 1 I'a3a 1
UX KIMEHTaMH, KOTOPBIE JIOJDKHBI HIMETh BO3MOYKHOCTb YIIPABIISITH CBOUM
NoTpeOIeHneM SHEPTHH, OIMPAsCh HAa MH(POPMAIUIO 0 Tapudax, ypoBHE
Harpy3Ku Ha ceTb U BpeMeHH [8]. JleTanu ocyiiecTBiIeHUsI MPOEKTa
TUTAHUPYETCS COTJIACOBaTh C TPEACTAaBUTEISIMUA MPOPECCHOHATBHBIX
OpraHu3aluii ¥ 3aMHTEPECOBAHHBIMH JIMLIAMH M U3JO0XKHTH B
COOTBeTCTBYIOIEM NokyMmeHTe («Smart Metering Implementation
Programme») [6].

B BenukoOpuranum Takxke Bce emie aeiictByer IIporpamma
COKpalieHus BbIOpOCcOB okcuaoB yriepona («Carbon Emissions
Reduction Target» unu «CERT») [9], cornmacHo koropoMy B iepron 1o 3 1
nexadpst 2012 sMuccust yrieKueinoro ra3a KpynHeHImMy OpuTaHCKUMA
MOCTABUIMKOB 3JIEKTPUYECTBA U ra3a J0JDKHA Oblila coKpalieHa Ha 293
toHHBI CO. IIpu 3ToM 110 68 % ymydieHus MoKa3zaTes COXpaHEeHHO
SHEPIHH JIOJKHO OBITH PE3yJIbTaTOM MEp, HAIIPaBJICHHBIX Ha YIIy4IlIeHHEe
u3onAnuy, a 15 % — pesynsraToM Mep, HalpaBIeHHBIX Ha YIy4IICHUS
JIMI B TPYIIIIE PUCKA SHEPreTUYEeCKON OeTHOCTH.

B nacrosimee Bpems B BennkoOpurtanun Benercsi pabora Haj
HOBBIM 3aKOHOIIPOCKTOM 00 3HEPreTHICCKON OC30MACHOCTH U «3ETICHOM
9KOHOMHKE. 3aKOHOIPOCKT BKJIIOYAET CIEAYIOLINE ITOJIOKEHHUS:
CIelMaIbHBIN (PUHAHCOBBII MEXaHU3M, TO3BOJISIOIINH JOMOBJIAIEIIbIIAM
npuoOpeTaTh U yCTAaHABIMBATH dHEProdpeKTUBHBIE YCTPOWCTBA
W OIUIAYMBaTh WUX MO YacTsIM, BKIIOYEHHBIM B CUETa 32 YHEPTHIO
(«3esenHast crienkay); MpaBo XHUJIBLIOB TPEOOBATH OT X JOMOBIIAICIIBIEB
MIPOBOJINTH MEPHI 110 MOBHIMIEHUIO SHEProd(pHEeKTHBHOCTH CHUMAEMOTO
JKWIIBSI; HOBOE 00513aTeNbCcTBO B chepe 3HeprodpPeKTUBHOCTH ISt
JHEPropaclpeneTUTENbHbIX KOMIIAHUN, MPU3BAHHOE 3aMEHHUTH
nporpammy CERT B nepuon nocie 2012 r.; ycTaHOBKa YMHBIX CYETYMKOB
o Bceit BenmkoOpuranuu k Hostopro 2018 r. u apyrue mepsl [ 10]. Taxoke
MPaBHUTEIHCTBO BeankoOpUTaHNH TPOBOUT pa3IniHble OOIIECTBEHHbIE
KOHCYJIbTAI[MM M0 HEKOTOPHIM BOIPOCAM HEPTETHYECKOH MOJIUTUKU
n sHeproaddexTuBHOCTH. Hampumep, paccMaTpuBaroTcsi pe3ysIbTaThl
001IECTBEHHOTO MHEHHS 110 BONPOCY BO3MOXKHOCTH M MOPSIKA
MPENOCTAaBICHUS TIPAaB Ha CTPOUTEIHCTBO MAJBIX HEPIETHUECKUX
YCTaHOBOK, MCTONB3yomKX BUD U HU3KOYIIepoaHble TEXHOJIOTHU
(Hanpumep, MaJible BETPSIHbIC YHEPIeTHUECKHE YCTAHOBKH).

Bonpocamu moBblIIeHHUS! dHEPreTHYECKOH 3P (HEeKTUBHOCTH
BennkoOpuranus 3aHMMaeTcs Ha MPOTspKeHUH noutH 30 JieT, B pe3ynbTaTe
HAaKOITHB COJIMTHBIN OITBIT B TaHHOM cepe. Ha ocHOBaHMM pacCMOTPEHHBIX
JIOKyMEHTOB MOXKHO CZEJaTh BBIBOJI, UTO B c(hepe IHEProcOeperkeHUs U
MOBBINIEHUS 3HeproaddexTuBHOCTH BenukoOpurtanus yaenser ocodoe
BHUMaHHME CJIEYIOIIUM BOIIPOCaM: 3allUTe COLUAIBHO ySI3BUMBIX CIIOEB
HACEJICHUs, «BOCIUTAHUIO» MH()OPMHPOBAHHOTO U JEHCTBYIOLIETO
c000pa3Ho OCTYMHOW HH(OPMAIHH TOTPEOUTEIIS SIHESPTHH, CO3IaHUI0
OajlaHca MEXJy YCTaHOBJIEHHUEM TOCYJapCTBEHHO DPEryJINpPyEeMbIX
00513aTeIBCTB U CO3AaHUEM PBIHOYHBIX YKOHOMHUYECKHX CTUMYJIOB
JUIS SHEprocOepeKeHHsT ¥ MCIOJIb30BaHUSI HAWIYYLINX JOCTYIHBIX
texHonorui. Taxxke 11 BenmukoOpuTaHun XapakTepHO CTaBUTh OYEHb
BBICOKHE IIJIaHKHU (HAIpUMep, IUTaHbI 110 CTPOUTEIBCTBY TOJIIBKO JOMOB
C HYJIEBBIM BHIOPOCOM YTJIEPOJ/IOB HIIHM IIOKPHITHE BCEH CTPaHBI CETHIO
«YMHBIX CYCTYHMKOB») M BBIICISITH OOJBIINE CYMMBI Ha PacXoJbl B
cthepe sHeprodhdexkTHBHOCTU (CTOMMOCTH MPOTPAMMBI YCTaAHOBKHU
«YMHBIX CYETYMKOB» — OK0J0 9-10 mupa. ¢pyHTOB cTepnuuroB [11]).
Crenyer OTMETHTh PacpOCTPAHEHHYIO NPAKTUKY KOHCYJBTalUi NpH
pa3paboTKe HOBOTO 3aKOHa/ MHOTO aKTa M HaOJII0/ICHNH 32 Pe3yJIbTaTaMu
MIPUMEHEHHUs 3aKoHa. TeKCThl paccMaTpUBAEMBIX aKTOB JOCTYITHBI
JUISl KOMMEHTapUEB B MHTEPHETE B TEUCHHUH ONPE/ICICHHOTO BPEMEHH.
Tak rocyapcTBo MMeeT BO3MOXKHOCTh YCTAaHOBUTH OOPaTHYIO CBSI3b C
AKTMBHOW YacThIO HACEJIEHHs M y4ecTh KOMMEHTapUH CIELHUaIHCTOB,
JIMIL, KOTOPBIX 3aTparuBaeT 3aKOoH, PEACTaBUTeNeH OM3Heca U Ipyrux
3aMHTEPECOBAaHHBIX JHUI. OYeHb Ba)KHBIM MOMEHTOM SIBJISETCS TO,
yTo BenukoOpuTaHus penrvia UCHOJIb30BaTh OJMH M3 Haubojee
3 (PEeKTUBHBIX COBPEMECHHBIX HHCTPYMECHTOB — CTHMYJIHPYOIIHI
tapu@ (feed-in tariff), a Takke HOBbIC TEXHOJIOTH — YMHBIC CUCTUHKH,
TEM CaMbIM MHBECTHPYS B 3HeprodddextruBHoe Oyaymee. Hakonerr, o
Pe3yIbTaTUBHOCTH MPUMEHSEMBIX MEpP TOBOPST CIEAYIOIIUE HUPPHI:
B niepuoa ¢ 1990 r. mo 2005 r. B BenukoOpuranun HabIl0an0Cch
MOCTENEeHHOE NOBBIIIeHHe dHeprodpdexkruBuocTu, k 2005 r.
OHepro3dHeKTUBHOCTH TPEX OTpacieil (MPOMBIIUICHHOCTD, XUJIbIE
3/1aHUs, TPAHCIIOPT) B LIEJIOM yiydmuniachk Ha 12 % [12].

Pedopmsl, HanpaBiieHHBIE HA CTUMYJIMpOBaHue pa3Butist BUD, k
Havainy 2012 roga otmeuensl B 118 ctpanax (rojom panee — B 96), Oornee
TIOJIOBUHEI U3 KOTOPBIX — pa3BuBaroruecs. Hanbonee pacnpoctpaneHHOH
Mepoil ocTaeTcss MOJAepIKKa MEKTporeHepanuu Ha ocHose BUJ: no
KpaiiHeil Mepe, 65 CTpaH MHpa yKe NPUMEHSIOT «3eJIEHbIE Tapub.
B 10 xe BpeMs B psifie CTpaH HaAMETHJIOCH OClIabJIeHHEe MOJICPKKU

23



24

BUD, xoTopoe B mepByro o4epe s ObUIO MPOJIUKTOBAHO YIKECTOUCHHEM
OroKeTHBIX orpannveHuil B EC 1 mpensTcTBUsIMU Ha MyTH Pa3BUTHS
aMepHUKaHCKOoro 3akoHoaTenscTBa 0 BUD. Oto He oTHOCHTCS K Kurato,
I HEaBHO OBLTO OOBSIBIICHO O HAMEPECHHUHU Pa3BUBATH COJHCUHYIO
SHEPreTHKY U UCTIONb30BATh JJIs 3TOTO «3€IEHBIC Tapu(b. BcekuTatickoe
cobpanune Haponubix npencrasureneil (BCHII) npussiio momnpaBky k
3aKOHY O BO30OHOBJIIEMBIX HCTOYHHKAX YHEPTUH, KOTOPAs TPEOYeT OT
BCEX CETEBBIX KOMMaHuil B Kurae mproOpeTatsh BCIO 3JCKTPOIHEPTHIO,
MPOU3BEICHHYO AeKTpocTaHusaMu Ha BUD. TlonpaBka opueHTHpOBaHa
Ha ToBbIIeHUE 107 BUD B 001eii sHeproBeIpabOTKe, a TaKkKe Ha
yBeJIMYeHHE KOJIHYecTBa moakiroueHuit BUD k sHeprocucreme.
DNEKTPOIHEPreTHUCCKUEC KOMITAHUY, OTKA3bIBAIOIIUCCS MPUOOPETATh
3JICKTPOIHEPTHUIO, BHIPAOOTAHHYIO KOMIAHUSMU-IIPOU3BOIUTCIISIMH
BUD, B TOM ynciie SHEPTUIO U3 OMOMACCHI, JOJIKHBI OBITH OIITPadOBaHBI
B JIBOIHOM pa3Mepe YOBITKA, TOHECCHHOTO KOMITAHUCH-TIPOU3BOUTEIICM
BUD. D10 co3nmaeT Bce MPEANOCHUIKH JIs TOro, 4To0bl KuTaii, yxe
SIBJISTFOIIUICS KPYIMHEUIIIMM MHPOBBIM MPOU3BOJUTEIIEM COJTHEYHBIX
MaHeNe, Ternepsb CTal U BeIyIIUM MOoKynaTeneM 3Tux uzfenuid. Cyns
o pesynbratam 2011 roja, moJUTHKA CTUMYJIHPOBAHUS JACT IJIOJBI.
Kuraii BeIIen Ha TpeThe MecTo B Mupe, oooraas CIIIA, mo BBeJICHHBIM
MOIIIHOCTSIM COJTHEUHOM 3HEPIreTUKH, XOTS MOKa OTCTAeT OT JIUJEPOB
(Tepmanuu, Utanuu, SAnonunn, CIIA, Vcnanumn) no HaKOIJIEHHOU
MoIHOCTH (Tabnuna 1).

Tabmuna 1 — Kpynueiinmme MupoBble PIHKH COTHEUHBIX nanenei (MB)

Crpana Hosbie Haxkonnennbie
MorHocTH, 2011 MoOIIHOCTH, 2011

1. Hmaaus Q000 12 500

2, [epmatiun 7500 24 700

3. Kumnaii 2000 2900

4. CIIIA 1600 4200

5. ®panuus 1500 2500

6. Anoitus 1100 4700

7. Ascmpanun 700 1200

8. BeauxoGpumaitus 700 750

9. beabzus 550 1500

10. Henanusa 400 4200

11. Ipeyus 350 550

12. Caosakus 350 500

13. Karada 300 500

14. Hnous 300 450

15. Vixpauna 140 140

OcranbHOH MHpP 1160 6060

BCEI'o 27650 67 350

Ucrounuk: European Photovoltaic Industry Association, 2011
Market Report.

Umenno Kurtail — KOTOpBI Yy MHOTHX aCCOLUHUPYETCS C
3arpsA3HEHUEM OKPYXaIIel cpeasl — pa3Bui y ceds B cTpaHe
OTPOMHBII PHIHOK TEXHOJIOTHH ITOTyYCHHUS SHSPT UM 13 BO30OHOBISIEMBIX
HCTOYHHUKOB. KuTaiickue (pupMBbl, MPON3BOIAIINE COTHEYHBIEC OaTapen,
CEeTrOoIHs NOMHHHPYIOT HAa MHUPOBOM pHIHKE. B mocimemnue Tromsl
MPOU3BOACTBO 0OopymoBaHusa B chepe BUD mepemectminock Tyna,
rJe 3aTparbl Ha Hero MeHmle, To ecTb B Kutail. Cerogusa Kurai
o0ecrieuynBaeT MOJIOBHHY MHPOBOTO MTPOM3BOJICTBA JAHHOW TEXHUKH.
[Be TpeTH ycTaHaBIMBaeMHBIX B ['epMaHUHM MOIYJIEH COTHEYHBIX
Oarapeii Ha ceromHATIHUH AeHb pou3BoasTcs B Kurae. [To cocrosHMIO
Ha 2009 r., U3 ceMu BeoyIINX MPOU3BOIUTEIICH 000PYAOBaHUS IS
TTONTyYSHHS STIEKTPOIHEPTHH U3 SHEPTHH COJHIIA YSTHIPE HAXOIMIINChH
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B KHP u nume oqun B ['epmanun. [Tpon3BoacTBO comHEYHbIX OaTapeit
B Kutae nognepxuBaer 1 npaBUTEILCTBO: TOCYAaPCTBO BHIIAET CBOU
rapaHTH{ Ha MHBECTHLIMH B 3Ty 001acTh. PacTyT 00beMbI ITPOU3BOICTBA
BeTporeHepaTopoB B Kurtae, 01HaKO Ka4ecTBO KUTAMCKOM MPOAYKIIUU
OTCTaeT OT eBponelickux aHanoros. I[IpouszBoaumoe B Kurae
00opyi0BaHuE AJIsl IPOU3BOJCTBA BETPSIHOM M COJIHEYHOI 3HEPTUM
9KCIOPTHPYETCs B Apyrue crpanbl. OCOOEHHO BeNMKa J0JIs 9KCIIOpTa B
MPOM3BOJICTBE (POTOIIEKTPUIECKUX MAHEIeH, YTO OTYACTH OOBSCHSIET
cHukeHue 1eH Ha Hux kK 2011 r. na 60 % no cpaBuenuto ¢ 2008 r. [13].
B 2010 . npoussoacteo B KHP doroanexrpuyeckux nanenei J0CTUIIIO
8 MiH. KBT — mo4TH noysoBMHA OT MUPOBOTO BBIMTYCKA 3TUX U3ACIHIA.
B To xe Bpems B camom Kurtae Takux manenei ObUIO yCTaHOBJIEHO
MOIIHOCTBIO KB 0K0J10 400 ThIC. KBT. [louTH BCst mpoayKIns OTpaciu
Obuta peann3oBaHa Ha BHemHeM pbiHke. Jletom 2012 r. eBpormeiickue
MPOU3BOAUTENHN COJTHEUHBIX MaHeNel MoJ PyKOBOACTBOM HEMEUKOH
kommanuu Solar World HanpaBum xano0y B EBponetickyro Komuccuto
(EK) mo moBony Heg0OpOCOBECTHON KOHKYPEHIIUH CO CTOPOHBI
KHTalCKUX dKcroprepoB. OHM OOBHHMIM KUTalCKHE KOMIIAHWU B
TOM, YTO OHM NPOJAIOT COJIHEUHbIE NMaHeau B EBpone no neHam Huxe
pbIiHOYHBIX. 6 ceHTs0pst 2012 r. EBponetickas Komuccust coobuumna o
pelIeHNH MPOBECTH aHTUJEMIIMHIOBOE PACCIEIOBAHUE B OTHOIICHUH
KHUTallCKUX Mpou3BOAUTENEH coHEUHbIX maHened. B 2011 r. umnopr
KUTAHCKUX COJHEYHBIX MaHened u obopynoBanus B EC ObL1 OlicHEH
npubnusutensHo B $26,5 mupa. [14].
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Pa3IMYHBIX TEXHOJIOTMUECKHUX ITPOIIeccax. DTH «TEIJIOBBIE PEKM HUMEIOT
KpyIJielid rof Temnepatypy 20-45 °C, mpakTudecku He MO3BOJISIOIYI0
MCIO0Jb30BaTh TEIUIOTY HEIMOCPEJCTBEHHO, U OXJIAXKIAIOTCS B
cucteMbl TexHHYeckoro BojgocHaOxenus: (CTB) co 3HaunTensHBIMU
HU3KOTEMIEPATyPHBIMH TEIJIOBBIMU cOpocamu (mopsnka 45-55 %
TEIUIOTHI C)KUraeMoro Toruinea) [1-10].

Yrunauzanus HU3KOMOTEHIHAIBHOTO TeIUla MPOMBIIUICHHBIX
CTOKOB CTaJla BO3MOKHOH ¢ nosiBieHueM TH, To ecTb Takux arperaros,
KOTOpBIE CIIOCOOHBI Pe0OPa30BhIBATh HU3KOIIO-TEHIIMATILHOE TEIIO (C
Temrepatypoii ot +5 °C 10 45 °C) B Teruio 60Jiee BRICOKOTO MOTCHITH-aIa.

[IprMeHeHne TEIIOHACOCHBIX TEXHOJIOTUH Ha MPOMBINIIEHHBIX
NPEANPUATHIX MO3BOJHUT BEPHYTh B CHCTEMBI TEILIOCHAOXKEHUS
MPEANPUSTHH 3HAYUTENIbHBIE 00BEMBI OE3BO3BPATHO TEPSIEMOTo TeIia
0e3 OMOJIHUTENBFHOTO CXKMTaHUsl TPAJAMIMOHHBIX BUIOB TOILIHMBA,
YTO MO3BOJIUT IMOJIYYUTh CYIIECTBEHHBIH SKOHOMUYECKUI P PEKT,
OTKa3aThCsl, B PAIE CIy4aeB, OT IMOKYIHOM SHEPrHH M3BHE, IPU 3TOM
yMeHbIIIasl TEMJI0BOE 3arps3HeHHe OKpyxkarouieit cpeast [11-15].

IIpu mpumenennn TH B pesynbTate ucnonvzosanus coOpocHoi
Mmenjiomsl MEeXHUYEeCKOU 800bl NPEONnPUAMuUL (0eCaAmKU Mmuvlcsay
M/uac), unynieid Ha oxnaxaenre B CTB (TpamupHy, mpy/Ibi-OXIaIHTeNH,
BOJIOEMBI) B Ka4eCTBE HU3KONOTEHIIMAJIHLHOIO MCTOYHHKA TEIUIOTHI,
BCE YMUIu3Uupyemoe menyio MOXET ObITh HAIPaBJICHO B TEIJIOBBIE
CXEMBI MPEINPHUATHI Ha OTOIUIeHHEe U ropsuee BogocHadxenue (I'BC)
TIPOM3BO/ICTBEHHBIX, 3IMUHHCTPATHBHBIX M OBITO-BBIX 3/[aHHI, YUTO, B KOHEYHOM
UTOTO, IACT BO3MOXKHOCTB 3HAYMTENIFHON SKOHOMHH TETUIOBOM SHEPTHHL.

Vkasanuvie yenu peanusayuu oannozo npoekma cOOTBETCTBYIOT
3akonaM PecnyOnuku Kazaxcran «OO0 sHeprocOepexeHUH H
noBeiieHun 3HeproaddexruBHocTr» (N 541 ot 13 stHBaps 2012 r.),
«O patudukanuun Krnorckoro mporokona k PaMOYHOW KOHBEHIIUU
Opranusanuu O0beauHEeHHBIX Hanuii 00 M3MEHEHUU KJIMMAaTay
(Ne 144-1V ot 26.03.2009 r), «O xomMMepuHalu3alld HaAy4HO-
TeXHUYeCcKol aesrenprocT» (2015 1.), l'ocynapcreennoii [Iporpamme
«3Queprocoepexenne-2020».

KpyrnoroxndHoe mpuMeHeHHEe JaHHOW TEXHOJIOTUH IUTaHUPYETCS
JUTS TIOJTy 9eHUSI aTbTEPHATHBHOM TEIIOBOH SHEPTUH JUTS TEIUIOCHAOKESHHS
00BEKTOB MPEINPHSTHUS C UCITOJIB30BAaHIEM 000POTHOM BOIBI CUCTEMBI
B Ka4e€CTBE HU3KOMOTEHIIUAIBHOTO HCTOYHUKA JJISl TETUIOBBIX HACOCOB.

CymecTByIonias cxemMa 3HeproodecneyeHus: Iponu3BOICTBEHHOM
¢upmer [IOG TOO «KSP Steel» ocymiecTBisercs: 3a CHeT nOKYHHOU
mennoeoti u anexkmpuyeckoti snepeuu ¢ TOL1 -3 r. [1aBnonapa (map, ropsuast

BOJIa), MPEANPHUITUE CKETOTHO 3aTPAUYNBACT 3HAUNTCIIBHBIC CPEJICTBA HA
MOKYITKY TEIUIOBOU (TipuMepHO 46 ['kaji/uac) u 3JIeKTpUIECKOM SHEpTrHH
(mopsimka 3 muipa. TeHre — gannbie Mapt 2015 1.).

Ucxonusie nannbie 1o TOO «KSP STEEL»

Tapughvl Ha snepzopecypcwl, nokynaemvie ¢ TOI]-3 e.llasnodapa:

IMap — 6072,8 Tenre*/T'kan (6e3 HIAC);

CroumocTs snexrpudeckoit suepruu LI, — 11,001/7,5 Tenre/xBt
(6e3 HJIC) = (11,001+7,5)/2*1,12 =10,36 Tenre/kBr (¢ HJIC)

CroumocTth TerioBoit sHepruu L{ts — 2958,7 Tenre/I'kan (6e3
HAC)= 3 313,8 tenre/I'kan (¢ HIC)

B T0 e BpeMsI CyIIeCTBYIOIINE BEHTWIATOPHBIC IPAJUPHU CUCTEMBI
oboportHoro BoznocHaOxenus (COB) nmpeanpusiTus BrIOpachIBaOT B
aTMocdepy 3HAYUTEIbHBIE 00BEMBI TCIUIOBOM dHEpruu (IO HAIIUM
oueHkam, nopsaka 280-600 I'kan/yac), mpu 3TOM CyIIECTBEHHEI
3aTpaThl NPEAPUATHS HA TIOKYTIKY 3JICKTPHYCCKOI SHEPTUH IS pabOThI
rpajupeH.

Oxnascoenue obopomnoil 6006t B 0oveme 28 000 m3/gac ot
temmepatypsl +45 °C (3umoit) u +35 °C (;1etom) 10 Temnepatypst +25 °C
OCYIIIECTBIICTCS. OT BEHTWISTOPHBIX TPAJMPEH, HA YTO 3aTPAuyHBACTCS B
TEUEeHUE TOf1a 3HAYUMENbHOE KONUYeCH80 NOKYNHOU 21eKMpPOIHEPeUU OT
TOBM,. Ipu 3TOM PHU3HUIECKOE TEIUIO BOJOOOOPOTHBIX CHCTEM, KOTOPOE
4yepe3 TPAIMPHHU BBIBOTUTCS B aTMOC(epy, Oe3BO3BPATHO TEPSIETCS, UTO
TaKKe SKOHOMHYECKH HelleJIecoo0pasHo.

CortacHO 3aKITIOUEHHOT0 Memopanoyma 0 compyoHuuecmee Mexicoy
Yuusepcumemom u npeonpusmuem (2015 r.) HUU «DHeprocoepexeHne
U 3Heprod3(hHEeKTUBHBIC TEXHOIOTUNY

EHY um. JI. H. 'ymunesa B tedenue 2015-2016 r.r. mpoBoauT
KOMIIJIEKC Hay4YHO-HCCIIE0BAaTEIbCKIX paboT, HAapaBICHHBIX Ha
Bo3Bpar cOpocHoil Temmorel CTB B TemIoByro cxemy NpennpusiTHS.
1 aBrycta 2016 r. Mmesxxty EHY um. JI. H. I'ymunea u TOO «KSP STEEL»
3aKnoueH JJo2o60p 0 HamepeHusx N0 BHEAPEHHIO TETJIOHACOCHBIX
TEXHOJIOTHIA Ha MPEANPUATHH, COTJIACHO KOTOPOT'0 B KAYECTBE MIJIOTHOTO
00BeKTa BBIOpaHA cucmema meniocHablICeHUss mpyooOnpoOKamHo2o
npouseoocmea (TIIII).

Xapaxkmepucmuxa cucmemvl 000pomuoco 600ocHabxucenus TII:
Horennuan sneprocoepekeHus

VlcTouHMK HU3KONIOTEHIIUAIBHOTO TEIUIA JUIS TETUIOBBIX HACOCOB!
— rpaaupHHu TpyoornpokarHoro npoussoacTsa (TTIIT) npexnpusTus;
— 00BeM 000poTHOM BOabL: 3 cekuuu * 1000 m>/uac
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— TEMIIEPaTYPHBIH PEKUM PabOTHI IpaiupeH:

no nacnopry: T, =42 °C, T =28 °C

dakr nero: T, =29,5°C, T, =27°C

dakrsuma: T, =25°C, T =20°C

Xapaxmepucmuka cucmembl meniocHabHCeHus.

Cucrema OTOIUIEHUS — [IEHTpabHas

Harpyska cucremsl OTOIIICHUS:

—ob6mas notpedHocts TTIIT KSP Steel — 10 'kan/yac — cymmapnas
TEIJIOBas Harpys3ka nex ((axkrnieckoe norpediaenue), B T.4. 2 ['kan/gac
— Harpy3ska Ha ropsiaee BonocHabxenue (I'BC)

Pacxon Bozsl B cucteme otoruienus — 1200 m?

Cpennuii TeMnepaTypHbIi pe)XUM CHCTEMBI OTOIUICHHMS, TIpsiMast/
obpartnas — 80/45 °C

Temneparypa xonoaHoi Boas! nogaBaemoit Ha ' BC =+3 - +22 °C

Heobxonumas temmnepatypa B 1iexy = 20-23 °C

ensro npoBoauMbIx Ha naHHOM dTane HUP sBnsercs ocBoeHue
HHU3KOIMOTEHIMATb-HOTO TEIIa CHCTEMBI BOJO00O0POTa TPYOOIIPOBOAHOTO
npousBojicTBa (TIIIT) TOO«KSP STEEL».

JanpHeiinee MoBBIIIEHUE YPOBHS HCIIONB30BaHMSI BTOPUYHOTO
Teria Ha MPEIIPHUITHH CBA3aHO C OCBOCHHEM HHU3KOMOTEHINAIBHBIX
B3P u, B nepByto ouepeib, GU3HMIECKOro TeIuia BOJ00OOPOTHBIX CUCTEM,
KOTOpOE uepe3 rpaJAupHHU BEIBOAUTCS B aTMOChEpY.

B cymecTByomel cxemMe TEMIOCHA0XEHHUs NMPEeANPUITHS
OCYIIIECTBIIICTCSI 3@ CUCT MOKYIMHOM TeruioBoi sHepruu ¢ TOL] (map,
ropsiyasi BOJa).

B 1o xe Bpems, oxnaxaeHne o00pOTHOH Boabl B 00beme 3000
M*/gac ot temmepatypsl +25 °C (3umoit) u +29,5 °C (netom) 10
Temmnepatypsl +25 °C ocyiiecTBiseTca 0T BEHTUISTOPHBIX TpaupeH, Ha
YTO 3aTPavYnBACTCs B TCUSHHUE I'0J1a 3HAUNTEIHHOE KOINYECTBO ITOKYITHOM
anekTposHepruu ot TOLI.

B cBs131 ¢ BhITIECKa3aHHBIM, IS peIM3aly SHEProcOeperaronmx
MEPOIPHUSATHI ¥ MOBBILIEHUS 3D (HEKTUBHOCTH PAOOTHI TEXHOJIOTUUECKOTO
obopynoBanus TOO«KSP STEEL» paccmaTpuBaercst cienyromui
BapHaHT HCIIOJIb30BaHMs HU3KOMOTEHIMAIBHOIO COPOCHOro Teria
MPOMBIIIIEHHBIX BOJ:

—HCIOJIb30BaHIE 000POTHOMN BOJIBI B KAYECTBE HU3KOIIOTCHIMAIEHOTO
MCTOYHMKA JIJIsl TETUIOBBIX HACOCOB C IIEIbI0 BBIPAOOTKH HEOOXOANMOT0
KosuecTBa Teria 10 65 °C it Hy K[ TeTUIOCHA0KEHUS! TIPEeIIPUSITHS;

— OJIHOBPEMEHHO paboTa TEIJIOBBIX HACOCOB «3aXOJIAXKUBACT»
000pOTHYIO BONY (YCIOBHO YHCTYIO BOJAY) U TEM CaMbIM CHIDKACT
3aTpaThl Ha COJep)XKaHHE BEHTHJISITOPHBIX I'palUpeH, a TaKxke
rapaHTHpYeT B JIETHee BpeMsi OoJjiee TiryOoKoe ee OXJIaxIeHue.

I[Tpy 5TOM MO’KHO OAYEPKHYTh, YTO BEIPAOOTAHHBIHN TETUIOHACOCHOM
CHCTEMOH XOJIOA B BHJE OXJIaXK/JIEHHOW BOIBI MOXKET BO3BPAILATHCS B
cuctemy Bogoobopora [Id TOO«KSP STEEL» npu Oonee HU3KUX
TeMmIepaTypax Mo CpaBHEHHIO C CYIIECTBYIOIIEH cXxeMOl BBIBOJA
N30BITOYHOTO TEJIa BEHTWISSTOPHBIMHU I'PAIUPHSIMH.

CrenyeT OTMETHTh, YTO HpPH peaJH3alui JaHHOTO IpPOEKTa
MJIaHUPYETCSl MCIOJIb30BaTh B Ka4eCTBE HU3KOMOTEHI[MAIBHOTO
HCTOYHHKA TEIUIOTBI MOAbKO Yacmb 0bopomuoi 600bl (opsaka 350-
400 m*/gac) u3 3000 m*/uac, nayiueit Ha oxaxaenue B rpagupuu TIIII,
a B pPe3yJIbTaTe NOJHO20 UCHONb30GAHUS 8Ce20 00bema 060pOmHOL
600bl YyMUAUUPYeMOoe menio MOXKET ObITh HAalpPaBJICHO B TEIUIOBYIO
cxemy mnpeanpusitus Ha otorsieHne U 'BC nmpousBoACTBEHHBIX,
aJIMUHUCTPATUBHBIX U OBITOBBIX 3/IaHUH, 4TO, B KOHEYHOM HMTOTO, 1aCT
BO3MOYKHOCTh 3HAUUTEJIbHOH SKOHOMHHU TEIUIOBOH U 3JIEKTPHUYECKOM
SHepruy, 3akynaemoit ot TOII.

CrenyeT 3aMeTUTh, UTO Ce0ECTOMMOCTH COOCTBEHHOTO
TEIJIOHACOCHOTO TeIula B ~2-4 pa3a OyJeT MeHbIE IIEHBI IIOKYITHOTO
Tema, T.€. C MYCKOM TEIUIOHACOCHOW CTAaHILUM IOSBIISETCS peabHas
BO3MOXXHOCTh NMPHU 3HAYUTEIBHO MEHBUIMX 3aTpaTax 00ecnedyuTh
CYILIECTBYIOIIYIO NOTPEOHOCTH B TEIIOBOH SHEPTHH.

BriBoas!

Takum 00pa3oM, MOXKHO yTBEPXkAaTh, YTO MPOSKT BHEIPCHUS
TEMJIOHACOCHBIX TEXHOJOTUM AJSI MOBBIMIEHHUS dHEPTEeTUUECKOU
s dexTuBHOCTH paboThl obopynoBanus TIIIT TOO «KSP STEEL»
SIBIISICTCSI SKOHOMHYECKHU BBITOJHBIM M OBICTPOOKYITAEMBIM.
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B nacrosmee Bpemsa B CBi3M ¢ npuHsatHueM 3akoHa «O0
9HeprocOepekeHNH! 1 OBbIIEeHHH dHeproaddexTuBHOCTI» (Ne541-1V
3PK ot 13.01.2012 1.), peanu3arueii [Iporpammer « JHEprocoepexeHue
2020», yrBepxaennoii [TocranoBnenuem [IpaButenscTBa PecryOnuku
Kazaxcran ot 29 asrycra 2013 roma Ne 904, Ba>kHBIM IPUOPUTETOM
SIBJISIETCS CHIDKEHHUE Y IeNTBbHBIX 3aTpaT Ha IPOU3BOACTBO U HCIOJIB30BaHHE
9HEPropecypcoB 3a CYET BHEAPEHUS SHEProcOeperaronxX TEXHOIOT Ui
n 000pyJI0BaHMsI, MO3BOJISAIOIIUX HCIOIB30BaTh HETPAJUIIMOHHBIC U
BO300HOBIIsIeMble HcTOYHUKY SHeprun (HBUD).
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MacmtabHasi mporpaMMa pa3BHTHS CTpPaHBI, IPEACTaBICHHAS
H. HazapbacBbiM B HOBOI 3KOHOMHYECKO# monuTnke Ka3zaxcrana
«Hypner XKomy», TpedyeT penieHus aKTyalbHBIX MPOOJIEM Pa3BUTHUS
WHTyCTPUATIBHOMN 1 SHEPreTUIeCKO HHPPACTPYKTYPBI, MOJCPHHU3AIINA
CHCTEM TEIUIO- U BOoJloCHAOKeHus [1].

OpHako Kypc TpaJWIMOHHOrO HapamiyBaHusa MoiHoctedt TOL He
BCEr/ia SBJISCTCS MEPCICKTHBHBIM 0€3 MPAKTUYSCKOTO MPUMEHEHHUS HOBBIX
MHHOBAIIMOHHBIX YHEProcOCPErarouX TEXHONOTHH, K KOTOPIM MOXKHO
OTHECTU MENIOHACOCHbIE MEXHON02UY C VICTIONB30BaHIEM HETPAIUIIOHHBIX
Y BO30OHOBJISIEMBIX HCTOYHHUKOB SHEPIUH (TEIUIOTA TPYHTOBBIX BOJI, [PYHTOB,
COpPOCHBIX BOJ IIPEIIPUSATHIA ¢ Temrieparypoii ot +5 °C no 45 °C) [2-8].

OnHOW W3 BaXXHEWIIMX U MEPCICKTHUBHBIX 3ajJa4 B 00JacTH
JHEProcOCPEIKCHUS W MOBBIMICHUS SHEPTOIPPECKTUBHOCTH
JICHCTBYIOIIETO 000PYI0BaHMS TEIUIOBBIX AIEKTPOCTaHIUi PecryOmuku
KazaxcTan sBiseTCS yTHIHM3AIUs HU3KOTEMIICPAaTypPHOU COPOCHOM
TEIUIOTHI cucTeM 00opoTHOro BogocHa0kenus (COB) crannmit [7-11].

st mmpoxkomactabHOro BHeIpeHust TerioBbix Hacocos (TH)
Ha uMmetomuxcst TOLL cTpaHbl BaxHeHIeH MpeanochUIKON SBISIOTCS
JIOCTATOYHO OOJIBIINE 00BEMBI TEIUIOTHI, BRIOPACHIBACMEIC B TP TUPHSX
(maxe Mpu MUHUMAJIBHOM IIPOIYCKe Mapa B KoOHJeHcarop) [2-5, 7-13].

Heo6x0onMMO HCKIHOYUTH TPAJUPHU U3 TEXHOJOTHYCCKOU
CXEMBI CTAHIIUM, MOCKOJBKY OHHM BBHIOpAachIBalOT B aTMochepy
OTrPOMHOE KOJHMUYECTBO TEIJIOBOM SHEPTHUHU M BOASHOTO Mapa, IPU 3TOM
OJIHOBPEMEHHO MPOU3BOJACTBO MOTPEOIICT 3HAYUTEIBHBIC 00BEMBI
TEIUIOBOW 3HEPTUH, HO C IPYTHMH, 00JIce BEICOKUMH TEMIICpaTypaMHu.

CorjnacHo TEXHOJOTHYECKOTO ITMKJIA CTAHI[UU, B TPAJUPHIX
HUPKYJIUPYET BojAa ¢ mapamerpamu 1uiroc 25-40 °C, a ang cucteM
ropsiyero BojocHabOxeHus TpebyeTcs Boga ¢ 0ojeec BBICOKOM
Temnepartypoii (mo +65 °C).

B sToMm cinyyae npumMeHeHHe TpaJupeH SIBISIETCS PaCTOUUTEIbHON
Y HEMPOJYKTHBHOM TPATOW CHIPHEBBIX PECYPCOB, MOCKOJIBKY UMECTCS
BO3MOXHOCTH npu oMoty TH yTunu3upoBats Temio, copackiBaeMoe
TpajupHSIMH, U OJHOBPEMCHHO BBIPAOOTAaTh TOPAYYIO BOIY C
TpeOyeMbIMU TTapaMeTpPaMHu. 3aMEHss TPATUPHIO TEIUIOBBIM HACOCOM,
MBI pelllaeM cpasy ABE 33Ja4ul — OXJIaKIaeM TEIUIOHOCUTEIb B OJHOM
KOHTYype (BMECTO TPaJIMPHH) U HArPeBacM TCIUIOHOCUTEIh B JAPYroM
KOHTYpE, 3K0oHOMs J10 40 % MOTpeOHOCTH B TEIJIOBOI SHEPTHU.

DHeproaddekTuBHOCTh MpuMeHeHus: TH Ha CTaHIUAX 3aBUCUT
OT KOJIMYECTBA YTHIM3UPOBAHHOM TEIUIOTHI M €€ JIOJIH B TOTPEOICHIH
BBICOKOMIOTCHIIHAILHOW TEIJIOBOI SHEPTHU.

Kaxk mokassiBaeT npoBeeHHbIi 0030p [2-5, 7, 8, 10-12], 3a pybeskom
(Epomna, KHP, Poccust) yxe peann3oBaH psiJi IPOSKTOB C IPUMEHEHUEM
THY na TOL, onnako, k coxanenuto, B Kazaxcrane npereneHT noka
OTCYTCTBYET.

CymecTByOIMmUH 3apy0OeXKHBIH ONBIT B 3TOM HalpaBICHUU
MIPOAEMOHCTpUpOBal, uTo npumeHenue TH Ha TOL] BBIrOHO HE TOJIBKO
TEXHOJIOTUUECKH (YIIydIIaeTcs BAKyyM B KOHJEHCATOPE U MOBBIIIAETCS
BBIpabOTKa 3JEKTPOIHEPTHH), HO U IKOHOMHYECKHU (peasbHas
SKOHOMHS TOIIMBA WJIU MOBBIMICHUE TEIUIOBOH MomuocTH TOL] 6e3
JIOTIOJIHUTENIBHBIX PAacXOJ0B Ha TOMJIMBO M M3JIUIIHUX KaIUTaIbHBIX
3arpar) [13-19, 22, 35-37].

B nacrosiiee Bpems Tobko Ha TOC PAO «EDC Poccumny» cuctemoit
oxnaxaeHus Texandeckoit Bojpl (COTB) copackiBaeTcst B OKpYKarOLIyrO
cpeny He MeHee 140-150 munH. ['kan, yTo 3KBHUBaNEeHTHO 24-26 MIIH.
T.y.T. HEIPOU3BOAUTEIBHOTO PacXoAa TOIIMBA. TOJIBKO B CUCTEME
AO «Mocanepro» Beiopocsl B COTB Ha TOL] MockBbI coCTaBisoT
45...50 mun. I'kan B rog, 4To paBHOCHUJIBHO moTepe 7,2...8 MIH. T
YCJIOBHOTO TOILIMBA B Toj1. CyMMapHast Belln4nHa cCOPOCHOTO Teruia Ha
rOpOJCKHX M npuiteraronux K Mockse TOL B mepro ¢ HOSOPs 10 MapT
oronuTensHoro ce3ona cocrasiser 1600-2000 I'kan/a. Texuuyecku
BO3MOJKHA yTHIM3aIMs 10 45 % HU3KONOTEHIIHAIBHON TETUIOTHI (OKOJI0
10 % oT xonHMUecTBa OTITyCKAEMOM TETIOTHI).

IIpu pazpaboTke TENMIOBOH M TEXHOJOTHYECKOH CXEMBI
terionacocHolt ycranoBku (THY) na TOII-28 AO « (Mocaneproy
(1999 r.) npuHUMAIOCh BO BHUMAaHHE, YTO HA IEPBOM 3TATC BHEAPCHUS
THY HanGonbiuii HHTEpEC MPECTaBIIsET UCTIONB30BaHUE B KAUECTBE
HU3KOTEMIIEpaTypPHOr0 MCTOYHHMKaA TetuoThl it THY cOopocHoit
TEIUIOTHl LMPKYJSIIMOHHOM BOJBI MOCIIE KOHJAEHcaTopa TypOuHBI (B
TpaJUpHIO) U ee Iepeaada B TEIIoceTs [5, 7].

AHaJlorM4HbIE CXEMBI peaju3oBaHa Ha psjae oobekToB KHP
(manpumep, Ha TOL] (r. sHbsH) [7-8].

IIpuBeneHHbIe MPUMEPH! JOKa3bIBAIOT, 4TO NpuMeHenue THY Ha
MIPENPHUATHAX TOILIMBHO-IHEPreTHUECKOro KoMIuiekca PecryOnnkn
KazaxcTaH no3BOIMT B TOJTHOM Mepe UCII0NIb30BaTh HIMpOYaiiiiie, HUKEM
HE pean30BaHHbIC BO3MOXKHOCTH YBEITMYEHUs SHEProdPpeKTUBHOCTH
KaK IpH MPOU3BOJICTBE, TaK U B UCTIOIb30BaHUH SHEPTHUU.

MoxHO oTMeTUTh, uTO0 B Pecnybinke Kazaxcrane padoTsl mo
npuMmenenuto TH na geitictByromux TOLl mpoBoasitcsa rpynmnoi
OTEYECTBEHHBIX YYEHBIX (Hay4HBII PYKOBOAMTENb — JI.T.H., TIpodeccop
Ammmrasus A. 111.) n poccuiickux crienpanictos, HaunHas ¢ 2007 1. [6-13].
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IIpuBeneHHbIe TpUMeEpPHI T0Ka3bIBAIOT, 4To NpuMeHeHue THY Ha
NPEANPHUATUSIX TOITMBHO-YHEPTETHUECKOT0 KoMIuiekca PecnyOmuku
KazaxcraH mo3BoJHT B IOJIHOM Mepe UCIOJIB30BaTh IMPOYaNIIIe, HUKEM
HE pealn30BaHHbIE BO3MOXKHOCTH YBEIWYEHHS dHEProdPp ek THBHOCTH
Kak IpH ITPOU3BO/ICTBE, TaK U B UCIIOJIH30BAHUU SHEPTUH.

Ha peansroMm 06bexTe — TOO «AES Ycrbp-Kamenoropekas TOI»
(YK TOL) npeanaraercst NCHONB30BaTh ISl YTHIM3ALUH COPOCHOTO
TerJIa rpaiupeH cTaHuu TerioBbie Hacocs! (TH) ¢ nenbto nomyuenus
TEIUIOTHI BEICOKUX NMapaMeTpoB Ha TOILI.

ITo onpocuomy nucty TOO «AES YK TOLl» npenocrasiena, B
1[eJIOM, HeoOXoauMast epBUYHast HHOPMAILIHSL.

Hcxoonvle 0annvie:

1. McTouHNK HU3KOMOTEHIMANBHOTO Temja s TeMJIOHACOCHON
cranunu (THC) — Temora nupKyJISIHUOHHBIX BOJ KOH/IEHCATOPOB
Typoun YK TOIl o6semom G, 110 24 000 m*/uac;

2. O0BeM TOI0BOTO MPOU3BOICTBA TEIUIOBOM 3Hepruu (I'kan/rox)
2 532 169,4 I'kan/ros1 ¥ KOJIMYECTBO BEIpa0ATHIBAEMOH AIEKTPUUECKOM
sueprun (MBt-uac). 1 109 696,500 MBt*u/ron

3. MakcuManpHasi/cpenHssi/MUHUMalbHass TEMIIEpaTypbl
upkysuuonHoi Boel (°C): 3uma — Bxof - 40 °C, Beixof -15 °C; neto
—Bxox — 40 °C, Beixonx — 28 °C.

4. MakcumainbpHOe oxitaxaeHue cTokoB B ucnaputene THC (copoc)
Ao tCTOKOB (cbpoc) = 15 OC’

5. CxeMa 000pOTHOTO BOAOCHAOXKEHHsSI CTAHLIUU C yKa3aHUEM
KOJIMUECTBA IPAANpPEH:

— BEHTUJIATOPHAsI TPAJUPHS (II0 IPOEKTY) § CEKIUH, 8 BeHTHIISITOPOB,

— YCTaHOBJEHO 6 CeKUMH U 6 BEHTWJISATOPOB MaKCHMaJbHOM
MPOU3BOAUTENHHOCTBIO N0 Bozie 24 000 m*/u.

5. HauansHas TemnepaTypa HarpeBaemMoi Boasl aig I'BC,

HOCTyHaIOHIeﬁ B KOHJACHCATOPHI TCIUIOBBIX HACOCOB paBHA txomﬂ soxa =
=8°C.
apres. Boaa

Taxum obpazom, pacuer THC HeoOX0oaMMO MPOU3BOIUTH IS

pexuMa
=8°C
apTes. BoJa Harpesacmas

6. Harpy3ka cucremsl ropsiaero Bogocuadxkenus (I'BC) craniuun
— 115,47 T'kain/uac;

CymmapHast moTpeOHOCTh B TerioHacocHoM Teruie Ha [BC Ha 1
JTare paBHa

Q = 18 I'kan/uac
Harpes. BOABL.

7. Temnepatypa HarpeBaemoil Boabl mis cucrembl ['BC (c
MOTEPSIMU) —

HarpeTol BOJIbI = +700C

PeanbHO B HUTMYMY UMEETCsI OZIMH UCTOYHHUK HU3KOIOTEHIIHAILHOTO
teruia — rpaaupau YK TOII ¢ cyMMapHBIM pacxofoM BOJBI IPUMEPHO
24 000 m*/uac.

W3 naHHBIX ONPOCHOTrO JHUCTa ONpEeaensieM MaKCUMalbHOE
KOJIMYECTBO COPOCHOTO HU3KOMOTEHIIMAIBHOTO TEIUIA, MOCTYIAIOIEro
B rPaJIMPHU CTAHIIMH TOCIIE KOHAEHCATOPOB TYPOHH, T.€. ONpeaeiseM
TIpe/IeNIbHOE KOJIMYECTBO HU3KOMOTEHIIHAIBEHOTO TETlIa, cCOPackBaeMOro
Ha rpagupuau QHIIN:

QHIIN = (40-15) - 24 -10°= 600 I'kan/uac (3uma);

QHIIN = (40-28) -24 -10° =288 I'kan/yac (eTo);

CoOOTBETCTBEHHO, MaKCUMAaJIbHOE KOJIMYECTBO IOJIE3HOTO TEILIa,
KOTOpoe MOXeT ObiTh mosiyueHo B THC mpu O0dpIIMX 3HAYCHUSIX
koo ureHToB Mpeodpa3zoBaHus, HAIPUMED, IIPH (¢ = 6 COCTaBUT:

a) 3uMa Qn:uez = i ) QH]'IH

-1
O onee =6-600/5 = 720 I'kan'=ac,

0) nero O oz = 2 Qsnn
@—1
O e =0-288/5 = 3456 Tkan/gac,

Takum oOpa3om, ¢ yueroM toro ¢axra, uro Harpyska ['BC
craHuuu coctasiseT 115,47 ['kan/4gac, mOSBUTCS BO3MOXKHOCTB HIOJIHOTO
HOKPBITHA 3TOI HOTPEOHOCTH 3a CUET YTUIIU3ALMU COPOCHOTO TEIlIa, a
OCTaBIIYIOCS YacTh IOJIy4YEHHOTO TEIUla HallpaBUTh Ha COOCTBEHHBIC
HY>KIBI CTAaHIIUH (ITOJOTPEB XMMOUHUIIIEHHOH BOJIBI, TOJMUTOYHON BOJIBI
W T.]1.), YTO, B KOHEYHOM UTOTE, TACT BOZMOXKHOCTH OTKa3aThCsl OT YaCTH
napa ¢ oTOOpoB TypOHH, HAYyIIEH Ha 3TU LIeNH, T.€. 3KOHOMHUS [apa, u
BO3MOXKHOCTb JOTIOJIHUTEIEHON BBIPaOOTKH 3eKTpodHepruu Ha TOL.
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Hapony Kazaxcrana «Hypner Kox — myts B Oyaymiee». 2014 r.: http://
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AO «CTAHLIUA Irr3c-2» And TENMNNOCHABXEHNA
30AHUA BEPEFTOBOM HACOCHOM CTAHLIUKU

ANMIA3NH A. L.
1.T.H., mpodeccop, EBpasuiickuii HAMOHAIbHBII YHHBEPCHTET
umenn JI. H. T'ymunsesa, r. Acrana
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OIHUM M3 MEePCIEeKTHBHBIX HanpaBiieHUH 3()(PEeKTUBHOTO
HCIIOJIb30BaHMs TEIJIOHACOCHBIX TeXHOIoTuit B Pecybnnke Kazaxcran
SIBJISICTCSI HAIIPaBJIEHHE, CBA3aHHOE C YTUITM3alMed HU3KOTEMITepaTypHBIX
TEIUIOBBIX OTXOJIOB TEXHOJOTHYECKHX MPOIECCOB MPOMBIIUIEHHBIX
npeanpusTHil (COPOCHBIE BOJBI NPEANPUATHH, BOAA U3 CHUCTEMBI
000pOTHOTO BOJOCHAOXKEHHS M T.I.) C IEJNBI0O CHIKCHHS BPEIHBIX
BBIOPOCOB B aTMoc(hepy ¥ OTHOBPEMEHHBIM ITOJTy4E€HHEM TEILIOTHI OoJiee
BBICOKHUX MapameTpos [1-5].

B Pecnyonuke Kazaxcran neiicteyer 37 TOI, psx 'POC, Ha
KOTOPBIX B CYIIECTBYIOIINX CHCTEMax OOOPOTHOTO BOJOCHAOXKEHUS
cOpachIBalOT ¢ oxJiaxxaaromeld Bojgoi 45-55 % sHeprum TOIIUBA.
Wuorxa peraronmM GpakTopoM B BEIOOPE IIIOIIA KK JUISl CTPOUTEIbCTBA
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TOC oka3bIBaeTCA HAIMUNE €CTECTBEHHELIX BOJIOEMOB, CIIOCOOHBIX 0€3
0co0oro yiep6a BOCIPHHATH 3HAUUTENBHBII 00beM OPOCOBOI TEIIOTH
(manpumep, Ycre-Kamenoropckas TOII, Corpunckas TOL u ap.), Tem
CaMbIM OCYIIECTBIISISI TETJIOBOE 3arps3HEHHE dTUX BogoeMoB [3-11].

Taxoke MpOMBIIUIEHHBIE TIPEANPHATHS (METALTYprusi, HeQTEeXHUMHS,
MaIIMHOCTPOEHHUE U JIP.) TOTPEOIISIOT B TPaMPHIX OIPOMHOE KOJIMYECTBO
BOJIBI TSI OXJIK/ICHUSI MAILIMH M pA00YMX TeJ B PA3iINYHBIX TEXHOJIOTMYECKUX
nporeccax. OTH «TEIUIOBBIE PEKW» MMEIOT KPYIJIbIA ToJl TeMIeparypy
20-40 °C, npakTH4eCKU HE MO3BOJSAIONLYI0 HCIONIb30BaTh TEIIOTY
HEMOCPE/ICTBEHHO, U OXJXIAITCA B TPaJUpHSAX, NPyIax-0XJIaJUTessIX,
pekax, oraaBasi B aTMocdepy BMECTE € TETUIOTON YacTh BOJIBI.

[Ipy MUpPOBBIX TEHIECHUMSIX SKOHOMHH TOIUIMBHBIX PECYpPCOB,
cOpocHoe Temino B rpaaupHax (NMpynax-oxjJaJuTeNsiX, pekax)
HE00XOIMMO TOJIC3HO MCTIONB30BaTh [1-3, 5-11].

IIpoMslIIeHHbIE TETUIOBBIE HACOCHI HCTIONB3YIOT TEPIEMOE MPEKe
BTOPHUYHOE TETUIO C BRICOKOU 3 (DEKTHBHOCTHIO (HOPMAITBHBII KO3 (PUITUCHT
mpeoOpa3oBaHus EKTPOIHEPIHH B TeIuIoBYtO, Wi COP, i KOPPEKTHO
MO/100PaHHOTrO 0T TIPOLIECC TEIJIOBOTO HACOCA HAXOJUTCS B JMAIla3oHe
4-8), HarpeBast Bogy wiu Bo3ayx Jio 40-80 °C. BoccraHoBneHHast S3HEprust
MOJXET OBITh HaIpaBJieHa BHOBb JUISl IPOM3BOCT-BEHHBIX MPOIIECCOB, [T
I'BC u oborpeBa moMenieHui Wi UIsi MyHUAIMIIAIBHBIX TETUIOCEeTeH —
BO3MOJKHBI pa3iIM4HbIC BapUaHTHI.

Kak u3BecTHO, 5KOHOMHS (3aMelIeHIEe) OPraHMYeCKOro TOIINBA C
nomotipto TH mporcxonut 3a cyeT 1mojie3HOro BOBJIEUYEHHS BEIOPOCOB
HHU3KOIOTEHIUAIbHON TEIUIOTH Ha TETIOBBIX AJIEKTPOCTAHIIMSX.

3T0 MocTHraeTcst AByMs CHoco0aMu:

— TIPSIMBIM HCIOJI30BAaHUEM OXJIQXKJAIOUIed TEXHUYECKOW BOJIBI
TOII B kauecTBe MCTOYHHMKA HU3KOMOTeHInansHo! TerioTsl (MHT) mns
TETJIOBBIX HACOCOB (BMECTO PEKOHCTPYKLIUH I'PaIUpPEH);

— ucrnosip3oBanueM B kadectBe MHT s TernoBhIX HacocoB
00patHOii ceTeBoii BoIbI, Bo3BpaiaemMoii Ha TOLI, remmieparypa KoTopoit
cHikaerces g0 20...25 °C.

TexHn4yecKky BO3MOXKHA YTHIN3aLus 10 45 % HU3KOMOTEHIIUAIBHOM
terotsl (HIIT), npu aTomM obecrieunBaercst:

— NPUPOCT dIEKTpUUecKoi MomHocTH (Ha 6...10 %) ot
YCTAHOBJIEHHOHW MOIIHOCTH TEIUIOQHUKAIMOHHOW TypOHHBI O3 3arpar
TOIUIMBA Ha 3TOT MPHUPOCT;

— IPUPOCT TEIJIOBOH MOIIHOCTH HAa BEJIIMYMHY YTHIM3HPYEMOH
TETJIOTHI, paHee BEIOPAChIBAEMOW B CHCTEMY OXJIAXK/ICHUS TEXHUIECKON
BOJIBI;

— BO3pacTaHue OTONHUTENBHON Harpy3ku (Ha 15...20 %) npu Tom
K€ Pacxo/ie EpPBUYHOM CETEBOM BO/IBI M CHY)KEHHUE JIEUINTA B CETEBON
Boze Ha L{TII B ynanennsix ot TOL] Muxpopaiionax;

— MOSBJICHUE PE3E€PBHOTO MCTOUHUKA AJIS MOKPBITHS MUKOBBIX
TEIUIOBBIX Harpy3o0K.

IIpsiMoe ncrnonb30BaHKe TEILIAa TEXHUUECKOH BOBI, OXJIaXIat0IIei
koHJeHcaTopsl TOIl B kaduecTBe MCTOUHHMKA HU3KOMOTEHLHAIBHOMN
tertotel (MHT) ans TH HOBOTO mokoneHus (B 00X0/1 TpailipHU) TacT
BO3MOKHOCTh BEPHYTH OOJIBIIYIO YacTh 3TOH COPOCHOHN TEIIOTH B
TEIUIOBYIO cxeMy cTaHiuu (okoso 50-60 %). [Tpu aTom:

— Ha NPOMU3BOJACTBO 3TOM TEMJIOTH HE HAaJ0 3aTpauyuBaTh
JIOTIOJTHUTEIBHOE TEIUIOTHI TOIINBO;

— YJIy4llIaeTcs 3KOJOrH4ecKasi CUTyarus;

— 3a CUeT MOHMKEHHs TeMIIepaTyphl LUPKYJISALUOHHON BOABI B
KOHJIEHCATOpe TYPOHH CYIIECTBEHHO YJIyUIIUTCS BAKYYM U IIOBBICHTCS
JJIEKTpUYECKas BBIpabOTKa ¢ TypOuH;

- COKpAaTsTCs MOTEpHU LUPKYJIALUOHHOIN BOJBI M 3aTPaThl HA €€
NepeKauKy

VYike cymecTBYeT ONpEJeICHHBIH 3apy0e HBIA OMBIT B
stoM HampaBiaeHun (®Puunaanus, KHP, Poccus u ap.), xotopsiii
MIPOAEMOHCTpUpOBal, uto npumenenue TH Ha TOL] BBIrOHO HE TOJIBKO
TEXHOJIOTHUECKH (YIIy4IIaeTcs BAKYyM B KOHJEHCATOPE M MOBBIIIAETCS
BBIpabOTKa 3JEKTPOIHEPTHH), HO U IKOHOMHYECKHU (peasbHas
SKOHOMHS TOIIMBA WJIU MOBBIMICHUE TEIUIOBOM MomuocTH TOL] 6e3
JIOTIOJTHUTENIBHBIX PAaCcXOA0B Ha TOMJIMBO M M3JIUIIHUX KaIUTaJIbHBIX
3arpar) [7 -9, 11].

OnuH U3 nepBbIX NpoekToB nmo npumenenuto TH na TOIJ
B Poccum Ob1n peannzoBan B 1999-2000 r.r. va TOI[-28 OAO
«MocaHepro» B yCJIOBHSX €€ pealbHON IKCIIIyaTallid B IIHPOKOM
Juana3oHe MU3MEHEHUs OoNpenedioluX napameTrpoB. B mpouecce
HCIBITAaHUN B YCIOBUSX peanbHOH dkciutyataruu THY wa TOLl OAO
«MocaHepro» MOATBEPKIAEHAa BO3ZMOXHOCTh Nepefadyn COpOCHOM
TEIJIOTH! [UPKYJISIIIMOHHON BOABI KOHAEHCATOpa TypOWHBI (TLIB: 25-
30 °C) B 00paTHYO TEIIOMATHCTPATh TEIUIOCETH C JOCTATOYHO BEICOKHM
koaddurmentom npeodpaszoanus (KTHY=4,5-6) [7, 8, 10, 11].

[IpuBenem nanHbie Mo HEKOTOPHIM 00bekTaM B KHP [10,11]

a) Ha anekrpocranuuy [llenty, pacnonoxxenHoi B ropoae [lysy
(ceBepnas nposuHIws Llanscu, KHP), npoBenena MoaepHU3anmst Kax 1o
u3 4 TypOUH 3HEProOIOKOB C 1IEIbI0 OPraHU3alMHU JOMOIHUTEIEHOTO
orOopa napa Ha TerIo(UKaIHIo Yepe3 TEIUIOBbIE HACOCHL.
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B pesynbrare npoBeneHHbx padot (2011-2014 r.r.) 3HAYUTENBEHO
noBeIIeHa d3(QPEKTUBHOCTh CaMOM CTaHLIHMHU, U CYHIECTBEHHO
yIIy4IlleHa 9KOJIOTHYecKasi 0OCTaHOBKa B TOPOJIE U PETHOHE B LIEJIOM.
[MoncuuTano, uto Ha Kaxabl | MBT oTnyckaemMoli co CTaHIIMU TETIIIOBOM
sHepruw, nmpumepHo 0,3 MBT Gepercst oT oxnaxxaaromiel BoJsl ocie
KOHJIeHCaTopa.

0) npyro¥i npuMep peanusanuy npoekra c THY:

» Ha mynununansbHoi TOIl ropona SAurxun (Kurtait) 8 2010
roay Owsuto ycranopieHo mecte THY Illyannsa (Shuangliang) ¢
MPOU3BOAUTENBHOCTHIO 30 MBT KaxbIil. OHU yTUAH3UPYIOT TETJIOBYIO
sHepruto rpaaupet (Temneparypa 30-40 °C), 1 BEIpaOdaThIBaIOT TOPSYYIO
Boxy ¢ mapametpamu 70-90 °C 1151 JOMONHUTETHHOTO TEIUIOCHAOKEHHS
L[eJIOr0 paiioHa ropoja, yTHIM3UpYS TEIUlo, paHee cOpachiBaeMoe
TPaIUPHIMH.

Bueopenue THY 6 smom npoexme no3601uio exncezo0Ho:

* IOTIOJTHUTENILHO NPOJIaBaTh TEIUIOBYIO SHEPTHIO HA CyMMY OoJiee
5 MutH 1os11apoB (a Tapu(bl Ha TEIJIOBYIO SHEPTUIO B 3TOM FOpOJIe HIKE,
gyeM B Poccun);

* cakoHoMuTh 500 000 TOHH BO/IBI (OHA HE HCTIAPSIETCS B TPAIUPHSIX);

* cokoHOMUTH 49 300 TOHH yruIs;

* yMeHbIUTH BEIOpockl CO, Ha 98 600 ToHH;

Cpok okynaemocTu o BHeapenuto THY u ncnonab3oBaHUIO
HHU3KOTEMIIEPaTypHOTr0 COPOCHOTO Teruia Uit 000rpeBa MpeapHsiThs
COCTaBWJI MEHEE YeM JIBa TO1a.

IIpuBeaeHHbIe IPUMEPHI JOKA3bIBAIOT, 4TO MpuMeHenue THY na
NPEANPHUATUSX TOITMBHO-IHEPTETHUECKOT0 KoMIliekca PecnyOmuku
KazaxcTan no3BonuT B IOJIHOM Mepe UCI0JIBb30BaTh IMpoUaiime, HUKeM
HE pealn30BaHHbIE BO3MOXKHOCTH YBEIWYEHHS YHEProdPp ek THBHOCTH
KaK IIpY IPOM3BOJICTBE, TaK U B UCIIOJIb30BAaHUH YHEPTUH.

3a cuer BHeapeHuss THY Moryt ObITH Takke peann30BaHbI
KOJIOCCAJbHBIE PECypPChl HMOBBIIIEHHUS YHEPTrodP(HEeKTUBHOCTH,
UMeIoIuecs Ha HedrenepepadaThHIBAIONINX U HEPTEXUMHUUECCKHUX
MIPOU3BOJICTBAX, MAIIMHOCTPOUTENBHBIX, METAJUTyPrUIECKUX 3aBOJIAX,
Ha MNPEeANpPUATUAX CTPONMHAYCTPUHU, CETBCKOM XO3siCTBE U Ap., T.
€. IMEHHO Ha TeX THMax NMPOU3BOJACTB, KOTOPBIE B HACTOAIIEE BpeMs
JUAUPYIOT B IPOMBIIIIEHHBIX CEKTOPAX CTPAHBL.

B nanHO#l cTaThe paccMOTPEHBI BO3MOXXHOCTH NPUMEHEHUS
JTAHHOM TEXHOJIOTHH JIJIs TEIUIOCHAOKCHUS 37]aHuUs OepEeroBOi HACOCHOM
crannuu (BHC) AO «Crannus DI'POC-2» ¢ ucnoiab3oBaHuEM
HU3KOTEMIIEPAaTypHOTr0 HCTOUYHHUKA TEIJIa — TeIUIOTHI IUPKYJISIMOHHBIX

BOJI KOHJCHCATOPOB TYPOMH CTaHIMH C MOMOIIBIO COBPEMEHHOT'O
TEIUIOHACOCHOTO 000pyI0BaHus npousBoacTea KHP.

Pesynprar - 3amMeHa CyIIECTBYIOIIEr0 MCTOYHMKA TEIjia s
ororuteHus 31auusg BHC u onpenenenne nepcrnekTB TeIIocHa0KeHUst
aJIMHHUCTPATHBHO-IIPOU3BO/ICTBEHHBIX 3/[aHUI U COOPYKEHHH CTaHIIUH
1 toc.COJTHEYHBIH € HCIOIb30BaHUEM COPOCHOM TEIUIOTHI 000POTHOTO
nukia. Ha maHHOM aTane paboT mojry4eHsl Bce He0OX0AUMBIE TaHHBIE
T10 CYLIECTBYIOIIEH cuCTeMe TeIIoCHa0KeH s 1iexa (00Iast TerioBas
Harpyska Ha oToruleHue, ['kan/4ac; mapamMeTpbl TETUIOHOCUTEIIS | T.11.),
XapaKTepUCTHKHU OTaIIMBaeMoOro 3aaHus, mian-cxema bBHC u 1.1
3nanne BHC oGecriedunBaroTcsi TEMIOM OT CYIIECTBYIOIIEH CHCTEMBI
TEIUIOCHA0XEeHNsT 00BEKTOB CTAHIIMU — KOTEJIHHOTO OTIEJICHHS
koTnoTypounHoro nexa (KTLI).

B mpeaBapuTenbHBIX pacuyerax JUIs pabOTHl TETIOHACOCHOM
cuctemsl terminocHabxenus (TCT) nmpeanaraercs cineayronui
BapUaHT HMCIOJBb30BAHNS allbTEPHATUBHBIX UCTOYHHKOB TEIUIOTHI -
TEIUIOTHl LMPKYJISIIMOHHON BOJBI KOHJIEHCATOPOB TYpOMH CTaHIINH,
cOpachIBaeMOii B IPYA-0XJIAIUTENb C MUHUMAIBLHOM TeMIIepaTypoi OT
12 °C (3uma) a0 32 °C (1€e10), a UMCHHO:

— 3aMelIeHUE YacTH TEIUIOBOM HAarpy3KH KOTJIIOTYpOMHHOTO IieXa
(KTII) crannuu Ha otorutenue 3aanus bBHC Ha TCT, mokpsIBaromyo
(hakTHYECKYIO BBILIEYyKa3aHHYIO TEIUIOBYIO HArpy3Ky 37aHusl.

Peanu3anus taHHOTO BapraHTa AaeT BO3MOXKHOCTb:

—ocymectsienust Ha AO «Crannust O POC-2» nunotHoro npoexra
T10 UCTIOIb30BAHMIO COPOCHOH TETUIOTHI IUPKYIISIIHOHHBIX BOJI CTAHIINU
C IIPUMEHEHHEM HOBOT'O YHEProcOEPEraroiero K0JIOTHIECKH YHCTOTO
000py/I0BaHUsI - TEINIOBBIX HACOCOB;

— 9KOHOMMH YaCTH YIJIsl, HAYLIEro Ha BRIPaOOTKY TEIUIOBOM SHEPT U
JUISL HY’K/1 OTOTUICHHS 1eXa;

— COOTBETCTBEHHO YMEHBIIICHHUS BHIOPOCOB CTAHIIMH B OKPY KAIOIIYIO
Cpe/ly U YMEHBIIUTD TEIUIOBOE 3arpsi3HEHUE NPy 1a-0XJIaAUTEN.

PaccMoTpuM CyIECTBYOLIYIO CHCTEMY TEIUIOCHA0XKEHHS 3JaHUs
BHC npu cnenyronux napamerpax:

a) omonnenue 30anust BHC

— 00wl pacxo] MUPKYJSIMOHHON BOBI MOCIIE KOHICHCATOPOB
TypOUH CTaHIMU Gu"pk"ﬁ“", m*/gac - ot 120 000 mo 130 000;

— MHUHHMAJIbHAs TeMIeparypa pkBobl +12 °C (3uma), +32 °C (sieto);

— Harpys3ka cuctemsl otorvieHus 3aanus bBHC, ['kan/gac — 0,116;

ITo 3aJaHHBIM HCXO/IHBIM ITapaMeTpaM MPOBEJICH IPEABAPUTEIBHBII
MoJ00p TEIIOHACOCHOT0 O0OPYAOBAHHMS C yTHUIM3ALHEH YacTh
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HU3KOMOTCHIMAIBHOW TEIJIOTHI IUPKYISIIUOHHON BOJBI CHCTEMBI
TEXHUYECCKOTO BOJOCHAOXCHUS I MOKPBITHS CYNICCTBYIOIIUX
TEeNJOBBIX Harpy3ok mo otomienuto 3aanus BHC. Ilpu stom
paccMaTpuBaeTCsl BAPUAHT C MOJIOTPEBOM BOJIbI B CUCTEME OTOIUICHUS
JIo TemIiepatypsl Temonocutens +70 °C.

TennoBas Harpy3ka o OTOIJICHUIO ONIpeNeNsIach Kak:

N_, = 0,116 I'an/gac*1 163 kBt = 134,9 kBT Tennopoii sneprum,

ITo ucxoJaHBIM mapaMeTpaM BOJBI B KayecTBe 0a30BOrO
000pYyIOBaHUS IS MOKPBITUS TEIIOBOW HArPy3KH MO OTOILICHHUIO
(N,,) BbiOpan 1 tennosoi nacoc tuna GSHP-160P ¢ tennosoi
MPOU3BOAUTENBHOCTBIO 157,96 KBT 1 31eKTpudyeckoil MOIHOCTBIO
38,66 kBT (¢ y4eToM NpHBOAa HACOCOB), MCIOJB3YIOIIUEC B KAUCCTBE
xyagoarenta gppeon mapku R-134a.
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KbICKbI XbINbDKAN XXAFOANBIHAOA KOHHEH
ANbIHATbIH BUONOIrUANbIK Xbinyabl NTAUOANAHY
MYMKIHAIT

ANbMULLEB Y. X.
a.-1ILF.]1., npodeccop
HbIFbIMAH T". AI., PATKYJIMHA H.

cryaenrrep, C. TopaiirpipoB aTbinaarsl [IMY, I1aBaoaap k.

AnaM3aT OpraHMKaJIbIK KaJlJbIKTapAaH Ouoras amyasl epTe
3aMaHHaH OacTaraH. ApHaWbl XYPri3iIreH apXxeolorHsuIbIK Ka3bamap
KepceTKeHiHel Ka3ipri I'epmanus TeppuTopuscsiHAa Onora3 ajJaThlH
KapamaibslM KOHABIPFBIIAP TaObuTFaH. Dnb0a ©3€HI ayMarbIHIA
OpHaJNacKaH Tallagap ©3€H aHFAapbIHBIH OATNMaKTHI JKEpIEPIHEH
OalikamaTbIH Cy KeIipHIiKTepiH aiimahapaplH neManraHAarbl Oeim
mIpIFapatheia Oyel gen ecenrereH. Ockl cebenri aiinahapmap azamMmoapra
THiCHeyi YIIiH OJlapFa apHaibl TaraMjaap KaJTHIPaTHIH OOJFaH.
VYakpIT oTe KeJe Tailnanap CyJaH WbIFaTbIH ra3/bl MalJanaHy *KOJbIH
oitnmacteiprad. OJ YIIiH MaJl TePiCiH KOHYCKa YKCATHIII TiriM, OHBIH Oip
JKaFBIH Ta3 IIBIFAPaTBIH JKEpre, ajl eKiHI JKaFBIH ©31 TYpaThH YHTe
Kipri3im, cox apKbUIBI YiAL XKBUIBITYFa, TaMakK Micipyre maiijaiaHfFaH.
Byn axic onap ymin trimai 6osran, cebebi o aiiMakTa KypFaK OTHIH
Taby MYMKIiH eMec eli.

XVII raceipna Su badtuct Ban ['enbMOHT OHOMOTHSUIIBIK Macca
mripireHae >kaHaThlH ra3 OeNiHeTiHIH aHBIKTaAbl. Keneci FampiM
Aneccanapo Bonbra 1776 5KBUTEI OTKA KaHATHIH OMOJIOTHSITBIK Ta3bIH
IIBIFYBI OMOJIOTTSUTBIK MACCAHBIH KOJIEMiHE TOYe Il €KeHiH aHBIKTa b,
1808 >xputBI cop Xembpu 13BH OHONOTHSIIBIK 3aTTapABIH Pyl Ke3iHAe
MeTaH T'a3bIHBIH O6eJiHyiH KepceTkeH [1].

1859 xputel YHOicTaHHBIH boMOei KaytachiHa OHOJIOTHSUIBIK Ta3 /bl
eHJIpyre OONATHIH ANFaIIKbl KOHABIPFBI KYpacTHIPHUIABL. 1895 KbUTBI
Y ne10prTaHs11a OHOTOTUSITBIK Ia3/1bl HaliIaaaHa OTBIPHII KeIlle aMIaphIH
JKapeIKTaHABIpyFa maiinamannel. Kazipri ke3ge [lBeiimapusasy bepH,
bazens, XKenena xone Hopaerusi, PymblHYs KanaapbIHOAFbl KONTEreH
aBTOOYCTap OHONOTHSUTBIK ra30eH xypexni [2,3,4].

KerTaiina ocsl kyHi 70 MBIHHAH actaMm agaMm Ouora3s eHAipiciHzme
JKYMBIC iCTeyae.

Conrsl xputnapsl Eypoma enpepinme OMOIOTHSITBIK Ta3abl YHIL
JKBUIBITYFa MalJanany KeH ayKbIM aly/a.

Harnsna 1999 sxeunaery Kazan aiteiaa geiiin 1984-1998 sxpuimapst
apaceiHOa cansiHFad 20 opTalaHJaHIBIPBUTFAH OMOTA3IBl KOHIBIPFEI

XKyMbIC icTereH. OpTanaHIaHIbIpbUIFaH OMOTa3 bl KOHABIPFBIIAPIbIH
(3aBoATapIBIH) HETi3r1 KOHLEMIHUICH], 0J1 OipHEIIe KaKbIH KaTKaH
aybl1 aliMaKTapAaH [IMKI3aTThl )KETKi3y. AJl KOKTEM/Ie IpireH oHiMIi
COJI ayblJl aiiMaKTapblHa XEp THIHAWTKBIII PETiHIE JKETKi3iJei.
OprananganaplpbuiFal OMorasabl KOHJIBIPFbUIApbIHAH Oacka JlaHus
ykimeri 1994 sxpuinan 6acramn kenemi 150-200 M?, a3 kenemi hepmepitik
KOHABIPFBUIAPBIH Caly KOHIEMIMACHIH Konaayaa. 1997 ksl Jlanusna
20 a3 kenemi GpepMepITiK KOHIBIPFBI, XKbITY- )KOHE AJIEKTPIHEPTHACHIH
LIBIFAPBIIT, )KYMBIC icTe/1i. BHOTBIHAUTKBIILITAP B! KOJIZAHFaHAH TYCETiH
Ta0BICTap — MHHEPAJI/IBI THIHAWTKBIIITAP/IBI CATHII AJTyFa KETETIH KapKbl
JKOHE aybUI [IAPYAIIBUTBIK OHIMACPIHIH OHIMALTITIHIH YIIFatobl. JKamsr
SHEprusiFa KaparaHja OMOMacCaHbIH OHJIPUIYi )KOHE TYTBIHBIIYHI
1.1 —cyperTe KepceTiireH.

lepmanHnsa -——|
Ntanua I
Bonrapus -
]
ABcTpusa —
Yexusa h
Vipanra® T Ll 14,54-16,16
" —_—
cnaHua s

-—

1.1 cyper — XKanmsl sHeprusira Kaparasaa OuomaccaHblH OHAIPUTYi
JKOHE TYTHIHBUTYBI

JlamMbIFaH *koHe TaMBII KeJIe )KaTKaH eJJIepAe aybUIapyallibUIbIKTHIH
SKOHOMUKAJIBIK IaMybl OMOMacCaHbIH KOJIaHy IbIH apTHIKIIBUTBIFBIHBIH
6ipi Oosbin TaOBUTAABL. PepmepiepaiH TaOBICTAPBIHBIH YIIFAIOBI KOHE
HapBIKTHIH JUBEPCUPHUKALUICEL, arpapIIblK )KaHa TEXHOJIOTHsIap JKoHe
KOCBIMIIIA aKIlIa TYCIMAEPI, XaJIbIKapaJIbIK HAPBIKTAFbl 09CEKEIECTIKTIH
Ke0eroi, aybpuIapyanibulblK CEKTOPBIHAAFHI KBl SKOHOMHUKAIBIK
JKaHJaHybl, KOpIIaFaH OpTaFa KaFbIMCHI3 dCEp/iH a3alobl OyIapIbIH
6opi OmoMaccaHBl YHEPTHs KO3i peTiHJe KOJJIaHyJbIH MaHBI3/IbI
¢dakropnapsl. XKana KapKbel TyciMaepi gepMepiiepain xoHe Oacka
Jla aybul TYPFBIHAAPBIHBIH MaTepHa/IbIK JKaFIaiiiapblH KaKcapThIll,
JKEPTLTIKTI 9KOHOMHUKaHBIH OJIaH dpi JJaMybIHa KO0 aIllabl.

OkiHimke opaii, KazakcTaHna OMOTOTHUSIBIK Ta3Jbl OHIIPiC
caJlachlHA aijaany >KyHeci OChl KYHTe JeliH KeH)Ke KajbI OThIp [S].
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Bi3/1iH OCBI )KYMBICTBI a3y IaFbl HET13T1 MaKCATBIMBI3 ipi Kapa Mai
KOHIH KBICKBI CaKTay Ke3iH e OOIIIHIM IIBIFATHIH OUOTOTUSIIBIK KBUTY JIbI
JKBUTBDKANIBI JKBUTBITYFa TAlJaIaHbII, OH/Ia KbI3aHAK, KUSIp XKOHE T.0.
KOKIHICTep/ll OHAIPY MYMKIHJITIH KOpPCETY.

EnimMizzie, OHBIH iMTiHIIE ayBUTABI )KepIIep/Ie ©3€KTi OOJIBIN TYPFaH
cajanapJblH 0ipi — Mas KaJJbIKTapbhlH (KOH) 3apapchl3aHibIpy.
AybUIIapyambuIbIFel OHIIPICIHAC KaABIKTAp/bl 3apapChl3anblpy
TYpPaKThl KOHUT ayAapyabl Tanamn erei. Kasipri ke3zie aybUIIbIK eli-
MEKEH/Iep/ie, KbICKBI Mall KoHiH Oip skepre yiinm, MyMKiH OoJica Oay-
Oakiara IIambi, ajg KkeOiHece aybll CHIPTHIHA LIBIFAPBIN TacTaiIbl.
Byn xokpicTap YHIHIICI KBUITAH-)KBUIFA apTHII, CJJIIH CAHUTAPIIBIK
>KaF/IaiibIH J1a TOMeHaeTyae [6].

Bi3miy KyMBIC acayJaFbl YCBIHBICBIMBI3 JKOFaphIa aTallFaH
MaJl KOHIH IIapyalbUIbIKKa Naigansl, opi THIMJI, KOJ XKeTIMII icke
naianany *OoJIbIH KOPCETy.

Aybuia TYpHII, ipuUTi-KilIiJii Man yCTaWTBhIH ajaMaapiablH 0api
Oiyei — ManaH >KUHAJIFAH KOHJII Oip *Kepre )KHUHAca, YaKbIT 6Te Keie
KOHJIET1 XKYPETIH OMOJNIOTHSIIBIK YpAiCKe OailaHBICTBI KOH KBI3BII,
onaH Oenriyii MeJIep/ae XbUTy OeJiHIN mbIFaabl. bi3giH ofbIMBI3
OCBHI aTaJiFaH KOHHCH OOJIIHIN MIBIFATBIH OMOJOTHSIIBIK JKBUTBI Ta3/IbI
KBICKBI JKBUTBIKAMIBI KBUIBITYFaA Maianany. ¥ CBIHBICTBIH HOOAMNBI
TOMEHJICTIICH.

-

7 4

1-man TypaTsiH Kopa 4 - Kexenictep 7 -Tamweinan cyapy
2-6v0ras TYPATIH KOHABIPFE! 5 — GOTOANOATS! MapBIK 8- KyH Garapescal
3 - WeinbIKaR 6~ CYapATLIH CYALI KLIMBITY 0 — en KaHABIpFEICH!

Biznin ece6imi3 OOMBIHINIA MAIIAH ITBIKKAH KOHI apHAWKI )KacallFaH
KOH CaKTaFBII KOHABIPFRIHBI OKEIII,0ip Ka0aThH cabaH KaJIIBIFBI, Al
eKIHIIICiH KOHMEH apanacTeipa yieni. bipHerie ToymikTeH COH OHAa
KOH KBI3YHI Ypaici xxype Oacraiinsl. Con Ke3eHHEH OacTtan, KOHHCH
OeiHeTiH OMONOTHSUITBIK JKBLTY B! XKBITBDKaKFa kibepe Oactaiinpl. KeH
o3iHiH mipyi ke3inzaeri remmepatypa 30-60 °C-ra neifin keTepiiei, SFHA
KOKOHIC YIIiH OTe THIM/I.

KeH KbI3ybIHaH KENreH JKbUTy TeK KaHa JKbUIBDKAWIbI KBUIBITHII
KaHa KoiiMaii apHaiibl KOH/IBIPFBIIAFbI KOKOHICTI CyapyFa IaiilalaHaThIH
CyABl Aa XbUIbITaAbl. JKBUIBITBUIFAH Cy TaMUIBLIAN cyapy oiici
OOMBIHIIIA KOKOHIC OCKIHAEpiHe Oepieai. By a o3 ke3erinie KoKeHic
OCKIH/IEPiHIH XKbUIZIaM OPKEH/ICyiHe, JaMybIHA 63 KOMETIH KeITipe/i.

KyH Garapesicel MeH el KOHABIPFBUIAPHI apKbLIbl aJIbIHATHIH
OaylaMalibl DJIEKTP JHEPTHUsICH XKbUIBXKaigarel GoToamorTap
apKBUIBI KOKOHICTEPl TOYJIK OOMBI KapbIKTaHBIPYFa MYMKIHJIIK
oepeni(dhorocuHTe3 YPIiCi KAPKBIHIBI XKYPEIi).

biznin OaranaypIMbI3 OOMBIHIIA aTaFaH KOHABIPFBIIAP/IBI OPHATY
IapyalIbUIBIK YIIiH KOIT IIBIFBIH/IBI KAJKET €TIEH 1, 9pOip aybll )KaHYsIChI
©3 KOJBIMEH >Kacall albIIl,03 UIIIriHe,KaxeT 00Jica KHUHAIFaH OHIM/II
CaThbIl, KETKEH IIBIFBIHBI FaHa )KaybIll KOMMaii,KockIMIIIa Ta0bIC TabyFa
Jla MyMKIHJTIK a1aJibl.

YCcBhIHFaH J)XYMBICTBIH 0acKa >KyYMBICTapJaH epeKIesiri —
OMOJIOTHSIIBIK Ta3a ©HIM aliblll KaHa KOWMaii, KOHJI KalJIbIKChI3
TEXHOJIOTHSMEH OHAIPY (XKBUIY aiy, CyIbl JKBUIBITY, THIHAWTKBIII
peTiHje naianany,Ta3aiblK ), OanaMaisl JIEKTp SHEPrHsACHIH Haiianany
apKbLIBI OHIMHIH O31HJIK KYHBIH TOMEHAETYI'e€ MYMKIHJIK Oepeni.
Bizniy >xo0anaysIMbI3IIa Ka3ipri HapbIKTars! KeIc Ke3eHinae 800-1400
TEHrere JehiH KeTepuieTiH Kbi3aHak OarackiH 300-400 TeHrere neitin
TOMEH/IeTyre MyMKiHiK axyFa 6osasl. DKCI1O-2017 xbuiFsl AcTaHana
OTETIH OayamMaltbl )Kachll SHEPTUSHBI aybUTIIAPYaIIbIIBIFBI CalaNapblHia
KEHIHEH MaiilanaHy TajlanTapblHa aTalFaH )KyMbIC TOJIBIK Jkayar oepeti
JIET OMJIafiMBI3.

Buoras KoHABIPFBICHIH KOJIAHYABIH JKOHOMHKAJIBIK Maiigacel:

— OTBIH MEH 3JICKTPOOHEPI sl YHEM/IeTIe 1;

— THIHAWTKBILI [IEH TepOMLINL YHEMIETE];

— Omoras jxoHe OMOTHIHAWTKBIIITHI caTyFa 00Jabl;

— ayBUIIAPYIIBUIBIK OCIMIKTEpiHIH OHIMI KOFapbUIai/Ibl;

— Y# *aHyapiapbl MEH KycTapra )KeM KocIajaapbl KOJIJaHblIa bl;

— Onoras KOHABIPFBIIAPHI Oip XKBUT [IaMaChIH/a HIBIFBIMBIH OTEHI1;

— OpraHMKaJbIK KaJJIBIKTap JXUHAKTaJIMal, KOoJJAaHbUIybIHA
0aiIaHBICTHI, aya Ta3apThUIBII, PECIMPATOPIIBIK KOHE KO3 aypyJapbl
azasizibl;

— OpraHMKajiblK KaJABIKTapAarbl MUKPOOPTaHU3MIEPAiH
YKOMBUTYbIHA OalJIaHBICTHI SIHUIEMUSUIBIK XKaF/ail xKaKcapazpl;

— DKOJIOTHSUIBIK Ta3a THIHANTKBIII KOJIJaHBUTYbIHA OaiIaHBICTHI
9KOJIOTMSUIBIK Ta3a aybUIIapyarbUIbIK OHIMIEP/ICH ICHCaYIIBIK KaKCcapajibl;
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— Te3eK, KOMIp, aFalll OTHIH/IbI )KUHAYFa, TACBIMAJIJIAyFa, KENTIPyTe
KIOEPIIETIH YaKbIT, KapXKbl YHEMJCICI ®KOHE CaKTay OPHBI KaXeT
OoMai bl

— OpPTraHUKAITBIK KAJIBIKTAP/IaFbI 6T TYKBIMIAPBIHBIH XKOHBUTYbIHA
0aiiIaHBICTHI, APaMIIIOITI KHHAYFa KIOCPUICTIH YaKbIT YHEMICC .

Buora3 KOHABIPFBICHIH KOJIaHYABIH IKOJOTHSIIBIK Maiigachl:

— ambIK CaKTaJaThlH KOHHEH TY31IETIH METaHHBIH (ITAPHUK T'a3bl)
aTtMocdepara OeiHyi a3asiibl;

— KeMip, aFalll OTHIHJIapBIHBIH XKaHy OHIMJIEpi MEH KOMiPKBIIIKbLT
ra3zbIH OeIiHyi a3asiibl;

— YKaFbIMCBI3 MICT] a30T KOCBUIBICTAPBIMMEH ayaHBIH JacTaHybl
azasiibl;

— KOHMEH Cy PeCypCTapbIHBIH JaCTaHybl a3asi/ibl;

— aramrap (OpMaH) OTBIH PETIH/E KOJIaHyJaH CaKTalaibl;

— XUMUSUTBIK, THIHAWTKBIIITAPIBI KOJIJJaHy a3asiibl.

SIFHM, aybUT TYPFBIHAAPBIHBIH TYPMBICHIHA XKOHE IIapyalllbUIbIFbIHA
KaXETT]1 SHEeprusi Ko3iMEeH OJapJIblH MalJapbl TY3€TiH IIMKi3aT Oein
HIBIFapaThIH OMOTa3 MeJIIIEpi TOJIBIFFIMEH KaMTaMachl3 eTe anajisl. bipak,
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TPUXNOPMETAHA U3 BOAHbIX PACTBOPOB
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B cBs13u ¢ BO3pacTaromuM 3arpsAa3HEHNEM TOBEPXHOCTHBIX BOJI, BCE
GoJiee CI0XKHON CTAHOBUTCS 33ada MOTYYEHHUS BEICOKOKAYEeCTBEHHOM
MIUTHEBOH BOJBI. B mocienHue roapl B MOBEPXHOCTHBIX BOJAX PEK
KazaxcTana oTMedaeTcsi MpEBbIIIEHHE TMPEACITBHO IOMYCTHMBIX
xornerTpanuii ([1JIK) mo Hedrenpoaykram, peHomam, 1erko OKUCISIEMBIM
OPraHWYIECKUM BEIIECTBaM. 1paJNIIMOHHBIE TEXHOJIOTUH TOJIIOTOBKH
MUTHEBOH BOABI C MCIOJIB30BAaHUEM B KadeCTBE AC3MH(PEKTAHTOB
XJIOpa WM XJIOPCOJEP)KAIINX PEearcHTOB MPUBOAAT K BTOPHIHOMY €€
3arpsA3HEHNIO0. [ aoreHopraHnyecKne COSINHEHUS] — OJHH U3 CaMbIX
PpacIpoCTpaHEHHBIX BTOPUYHBIX 3arPA3HUTEIIECH, OCHOBHAS OIS CPEAN
KOTOPBIX IPUXOAUTCS HA XI0OPOGOpM. Y CTaHOBIIEHO, YTO TPUXIOPMETaH
o0aaeT KaHIIEPOTeHHBIMU cBoiicTBaMHu [1, c. 5]. [TosTomy, ourcTka
MIUTHEBON BOABI OT TPUXJIOPMETAHA BAXXHA U aKTyaJIbHA.

OmanM 13 3 (heKTUBHBIX CIIOCOO0B H3BIICUEHUS MUKPOKOIHIECTB
OpPTaHWYECKNX COCIMHEHHN SBIIIETCS aJCOpOIMOHHBIN MeTon. Llems
JaHHON paboTHI- pa3padOTKa TEXHOJOTHH aJCOPOIMOHHON OYMCTKH
BOJIBI OT TPUXJIOPMETAHA C HCIIOJIH30BAHUEM YIIIEPOJHBIX COPOCHTOB.
Jist 3T0ro0 HEOOXOAMMO MPOBECTH KOMIUIEKCHOE HCCIIEIOBaHUE
paBHOBECHS, KNHETUKN W AMHAMHKH afcoOpOIMU B CHCTEME BOIHBIN
pacTBOp TPUXIOPMETaHa — COPOEHT.

B pabote m3yueHsl aacopOIMOHHBIE CBOMCTBA aKTUBHBIX YTIICH
Mapku BAY, BpITyCKaeMOro NMpOMBIIUIEHHOCTBIO M yTIEPOIHOTO
copOeHTa, Ha OCHOBE OTXOJIOB XBOWHOW APEBECHHBL.

OKCTIEpUMEHTHI 110 M3yYEHHIO COPOLMH B CTATUUECKUX YCIOBHAX
TIPOBOAMIIN 1O METOY MaTeMaTHIECKOrO IUIAHUPOBAHIS, 10 PE3yJIbTaTam
KOTOpOTo OBUIO MONTydeHo 0000IeHHoe ypaBHeHHEe [IpoToapsIKoHOBa,
ONHCHIBAIOIIIEE BIHMSHIE BeeX (hakTopoB (pH, MpoIoDKUTeFHOCT KOHTAKTa
copOeHTa ¢ pacTBOPOM, MCXOIHAs KOHIICHTPaIist COpOeHTa). DTO ypaBHEHHE
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JIaeT BO3MOXKHOCTh TIPOTHO3MPOBATH COPOLMOHHYIO €MKOCTh M3y4aeMOoro
copOeHTa IMPH BapEUPOBAHUH BBIIIICYKa3aHHBIX (PakTopoB [2, ¢. 285].

HccnenoBanue KMHETHKU a1COPOLMM TPUXIIOPMETaHa aKTHBHBIM
yIJieM MPOBEJIEHO B JMHEHHON 00JacTH M30TEPMBI aJcopOIuu Ha
MO/IEJIBHOM BOJTHOM PacTBOpE C KOHIEHTpanuell Tpuxiomerana 1, 3, 5
MI/AM® U3 OrPaHHYEHHOTO 00beMa MPH MOCTOSHHOM ITEPEMEIIUBAHHH.
BennunHa agcopOuun, 3aBuCsINas OT BPEMEHN KOHTAaKTa cOpOEHTa C
pacTBOpPOM, paccUUThIBaeTCs 1o dopmyie 1:

ar = (CI} - Cr] T’{p"fml (1

rae, @ - ancopOuus yris KO BPEMEHHM T KOHTaKTa pacTBopa

TPUXJIOPMETaHa ¢ COpPOEHTOM, MI/T; € — HMCXOAHAs KOHLEHTpalus

x70poopMa B pacTBOpe, MOJIB/mM?; €~ KOHIIEHTPAIHS TPUXJIOPMETAHA
B PacTBOpE MOCJIE KOHTakTa ¢ copbentoM mr/am’; ¥ — 06bem mpobst
pactBopa, 1m?; 11, — Macca copOeHTa, T.

Kunernueckre KpuBbIe Ha TPUMEpPE CUCTEMBI BOIHBIH PACTBOP XJIOP
TpuxjopMmeTana — bAY, BoHbINM pacTBOp TpuxjopMeraHa — Y J-Mon
NIPUBEJICHBI Ha PUCYHKE 1.
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Pucynok 1 — MHTErpasibHbIC KHHETUYECKUE KPUBBIC COPOITIH
TpuxsiopMeTaHa Ha copoenTax BAY, V/I-Mox npu HCXoHOM
KOHIIEHTpauuu Tpuxjopmerana: 1%, 3%, 5%, remnepatypa 298 K, pH 4

Kax BugHO M3 pucyHKa 1, MmoysiHOe COpOIIMOHHOE paBHOBECHE
Jocruraercs npu temnepatype 298 K mocne 600 mun xonTtakTta. Mx
JUTEPaTyPHBIX TAHHBIX [3, C. 5] U3BECTHO YTO COPOIMOHHBIN MPOIIECcC
MPOTEKAaeT B HECKOJIBKO cTanuid. st onpeneneHus pexuma mporecca
copbuuu (BHemHe- WM BHYTpUAUGPY3NOHHBIN) AaHHBIE OBUIH
obpabotansl o merony boiina, kak mokasaHo Ha pucynke 2. Jlamee
6buta mocTpoeHa 3aBucuMocTh -1g(1-F) oT 1. B maHHBIX yciaoBusax

(UKCUPOBAJICS JIMHEHHBIH y4acTOK BO BCEM BPEMEHHOM HHTEpBaje
npu Temnepatype 298 K. 13 nannsix 3aBucumMoct F — 1 2 Ha prcyHKe
2 BUJHO, YTO JIUMHUTHPYIOIIEH CTaguci COpOIUU TPUXIOPMETaHA
SIBIISIETCS BHEIIHSST T Dy3Hs.
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Pucynok 2 — 3aBucumocts -lg(1 — F) ot T anst copOrwm

TPUXJIIOPMCTAHA, UCXOAHAsd KOHIICHTPpAUs TPUXJIIOPMECTAaHa
1%, 3%, 5%, pH 4

I[J'ISI BBIABJICHHUA BKJIaJa XAMHYICCKOM CTaIuu B 061L[y}0 CKOpPOCTb
nponecca ObLIH MOJYYCHBI KUHCTHYCCKUC KPUBBIC COp6LII/II/I n
06pa6OTaHbI IMyTEM IIPUMCHCHUA MO,Z[GJIeﬁ TNCEBAO-TICPBOTrO NMopssaAKa u
NCEBAO-BTOPOIO MOpsAaKa. HapaMeTpLI, pacCYUTAHHbIC HAa OCHOBAHUUN
HUHTETPAJIbHBIX KHHCTUYCCKHUX KPUBBIX C HMCIIOJIb30BaHUEM BbIIIC
NEPCYNCIICHHBIX MO,I[GJ'IGfI, MMpeACTaBJICHBI B Ta6J'II/I].[€ 1.

Tabnuma 1 — YpaBHeHHS Moienell XUMUIeCKOH KHHETUKY M KOHCTAHTHI
CKOPOCTH IIpoIiecca COpOINH, HCXOTHAS KOHIICHTPAIHSI TPUXJIOPMETaHa
1%, 3%,5%, pH 4, 298 K

a, Mr ‘v-! | Koncranra CKOPOCTH

-l
Copbenr | Monenb, ypaBHeHHE ?;K;\:; r (pacu), k, (mum')
1o Mozenu | k, (Mr (r -mun) ')
IIceBno-nepBoro nopsaka
a, =a,(1— e ¥ 329,97  |k=84-10°

BAY IIceBno-BTOpOro mopsiaka 320,00

e i 113463 | k=7"10"
k,-a% a,

2

L
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IlceBno-nepBoro nopsaxa

a,=a(1— e k%) 373,72 |k=1,12-10?
Yl-von IlceBno-BTOPOro nopsaka 371,00
a. = ; 8671,46 k=4 - 104
3
R
k? : a; a’s

W3 naHHBIX, MPEACTaBIEHHBIX B Tabiuue | BHIHO, YTO COpOLMS
xj10podhopma HauboIee aIEKBATHO OIUCHIBAETCS MOZIETIBEO IICEBO-TIEPBOTO
nopsiika. CrieyeT OTMETHTbh, YTO YpaBHEHHE MOJIENH TICEBIO-TIEPBOTO
HOpsiJiKa MASHTHYHO YPaBHEHHUIO ISl IUICHOYHOH i dy3uu [4, c. 649].

B pesyubTare pacyeToB ObUIO yCTaHOBJIEHO, YTO B CIIydae COPOLIMU
TpuxiopMmeraHa copbeHTtoM BAY cremeHb OYHMCTKH COCTaBISIET
90,86 % npu ycnoBusix pH=4, Bpemenu kontakta 600 MuUH u
temnepatype 298 K. AHanu3 3xcriepIMeHTalbHbIX JaHHBIX, TOTY4E€HHbIX
M0 COpOLIMK TPUXJIOPMETaHA Ha aKTUBHBIX YIVIIX HA OCHOBE OTXOJIOB
XBOWHOW ApEBECHHBI, ITOKa3ajd YTO CTEIEHb OYMCTKU COCTAaBISET
93,14 %, mocruraercsi IpH MPOBEAEHUH COPOIMOHHONW OYUCTKU IPHU
pH=4, Bpemenu xontakta 600 muH u Temneparype 298 K. I[Tlomyuennsie
JITAaHHBIE CBUJIETEIBCTBYIOT O BBHICOKOH 3((EKTHBHOCTH NMPUMEHEHUS
MOJY4EHHOT0 COPOEHTA ISl OYMCTKU BOZ OT TPUXJIOPMETAHA.

W3orepmbl ancopOLuy OBUIM IPHUBENEHBI K JINHEHHOMY BHIY
1o ypaBHeHHuto JIeHrMIopa, Ha OCHOBaHHHM KOTOPOI'O ObUI NPOBEJECH
pacyeT KOHCTaHT ajacopbuuu npu Temmneparypax 298 K, 308 K,
318 K. Ha ocHOBaHMHM KOHCTaHT COpPOIMH OB MPOBENEH pacyeT
sHepruu aktupanuu E , usmenenus suranenuu (AH), uso6apHo-
uszorepmudeckoro norexnuana (AG*), sutponun aktuBauuu (AS*)
copOuuu TpUXJIOpMeTaHa Ha cOopOeHTax B YKa3aHHOM HMHTEpBaje
TEMIIEpaTyp, KOTOPbIe IPUBEICHBI B TA0IHLE 2.

Tabmmua 2 — TepMoguHaAMUYECKHE XapaKTEPUCTUKH KUHETUKH COPOLIMT
TPUXJIOPMETaHA

Cop0rus TpuxiopMeTaHa
ITapameTpsl T,K EAY Vilmon
KoHCTaHTBl CKOPOCTH 298 0,2440 0,3420
K10°. ¢ 308 0,2430 0,3620
’ 318 0,2330 0,3500
E, xJ[>x/Mob 298K - 318K 4,87 5,12

298 822,16 27,85
-AS, Tx/moms K 308 793,42 27,40
318 768,94 27,05
-AG?, k]JIx/MOTB 298 4,81 4,67
308 4,18 4,81
318 433 4,97
-AH?, kJIx/MOMb 298K - 318K |240,19 240,19

AHanu3 NOTy4eHHBIX JaHHBIX PE3yJIbTaTOB MO3BOJIAET CHENaTh
BBIBOJl O TOM, 4UTO COpOIMSA TPUXJIOPMETAaHA HA PACCMaTPHUBAEMBIX
cOopOEHTax MIET AOCTATOYHO aKTHBHO. OTpHUIATENbHBIC 3HAUCHUS
SHTAJBITNH ¥ N300apHO-N30TEPMUUECKOTO IIOTCHIINANIA CBUJIETEIIBCTBYET
0 CaMOIIPOM3BOJIBHOM XapakTepe mporecca copbuuu. [TomyueHnsle
pe3yIbTaThl MO3BOJISIIOT CUUTATh, YTO MPOUCXOAUT 0Opa3oBaHUE
TIPOYHBIX aJICOPOLMOHHBIX KOMIIIIEKCOB, IPH 3TOM EMKOCTb COPOEHTOB
110 OTHOIIEHHUIO K OPTaHMYECKOMY BEIIECTBY JAOCTATOYHA BBICOKA,
CJICI0BATENLHO, TIO3BOJISIET N3BJIEKATh U3 BOJIBI IOCTATOYHO OOJIBIINE
KOJINYECTBa B IIMPOKOM JIMANa30HE TEMIIEPATYD.

Ha ocHOBaHMY KOMITIIEKCHOT'O U3yUYEHHS a[ICOPOLUH TPUXJIOPMETaHa
13 BOAHBIX PACTBOPOB aKTUBHBIMHU YTJISIMH PA3INYHBIX MAPOK MOKHO
C/IeNaTh 3aKII0UEHHE O TOM, YTO Il OYHCTKH BOJ OT xyopodopma
3¢ pexTHBHO MCIONB30BaHNE aKTHUBHBIX yrieidl Y/[-mMon, Tak Kak
cTeneHp O9uCTKH cocTaBisieT 93,14 %. Takum 00pa3oM, pe3ynbTaThl
MIPOBEJCHHBIX MCCIIEOBAHUN MPOIIECCOB COPOIMM TPUXIOPMETaHa U3
BOJIHBIX PACTBOPOB aKTUBHBIMH YTJISIMH MOTYT OBITh HCIIOJIb30BaHbI ITPH
pa3paboTke TEXHOIOTHH aICOPOIMOHHON OUNCTKH.
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NMEPEPABOTKA 3NEKTPOCTANENMNABUIIbHbIX
KOHEYHbIX LUJTAKOB

AYBAKNPOB XK. K.
maructpanTt, III'Y umenu C. Topaiireiposa, r. I1aBiogap
XYHYCOB A. K.
K.T.H., A0ueHT, IIT'Y umenn C. Topaiireiposa, r. IlaBaoaap
XYHYCOBA A. K.

maructpanTt, III'Y umenu C. Topaiireiposa, r. I1aBrogap

Ha cranemaBunbeaoM 3aBome TOO KSP «Steel» (r. ITaBmomap)
3ajaya 110 YTHIM3alui COOCTBEHHBIX OTXO/0B HE pElIeHA U SIBIISETCS
akTyanbHoll. Ha 3aBose ckamnuBaeTcst 00JbII0€ KOJIUYECTBO
aCHHPAIOHHON MBIIH, METALTYPrU4eCKUX IIJIaKOB, OKAIHMHBI U T.A.
Ecnu okanuHa ¥ mepBUYHBIE IIJTAKU UCTOJIB3YETCS B IMPOU3BOJICTBE
CTaJIM ¥ B KA4ECTBE JOPOXKHOTO IEOHSI, TO KOHEUHbIE NIJIAKN HE HAXOAAT
JlaJIbHeHIero npuMeHeHust. Y TUIU3alus, CKIIaAUPOBaHUE U XpaHEHUE
JIAaHHBIX OTXOJIOB TPEOYIOT OIPEICNICHHBIX AEHEXKHBIX CPE/ICTB, KOTOPhIE
MOTYT UCUUCIIATHCSI MUIITHOHAMH.

B nanHO¥ paboTe HMCClIe0BaHUIO IO MONTYYEHHIO ra300eToHa B
J1a00PaTOPHBIX YCIOBHUSIX MOIBEPIVIMCH TaK HA3bIBAEMbIE KOHEYHBIE IIUIaKH
arperara koBur-nieys (1ntaku AKIIT). Oto nutaku, chopMupoBaBuIrecs
B KOHIIE IIJIaBKM (KOHEYHBIC IIUTAKH) M COJEpKAT HE3HAUYHUTEIbHOE
KOJIMUECTBO XKee3a. B AyroBsIx ajekTponedax MpHu MPOBEACHUU
BOCCTaHOBHUTENbHOTO Nepuoja nox nutakoM AKII coneprkanue okcuios
’kenes3a cHmxkaerces 10 <1 %, cogepxanne CaO Bo3pactaeTt 10 55-60 %.
Jannble nutaku u3-3a 6osapmioro coaepxanus CaO UMEIOT CTPYKTYpY
pacchImanus. DT LUIAKKU TaKXKe He HaXOJAT IMPUMEHEHHUS Ha 3aBOJe
[1, 2]. XoTs mo xuMHYecKOoMYy cocTaBy aaHHble mutaku AKII
COOTBETCTBYIOT JJISI UCIIOIB30BAHHUS MX B MPOM3BOJICTBE L[EMEHTA
(Tabnmna 1). Xumudeckuii cocras nutakoB AKII npusenen B tabnuiie 2.

Tabnuna 1 — XuMmuueckuii cocras 1iemenra M-500
Fe SiO ALO, CaO MgO K ILILI

o6 2

4,7 21,55 | 555 | 6591 | 1,46 | 035 | 049

Tabnuna 2 — Xumuueckuii coctas nuiakos AKIIT
Fe SiO ALO, | CaO | MgO | MnO S Och.

06 2

2,2 21,3 2,4 55,8 4,6 0,7 0,96 2,6

[Ipu mpoBegeHNN HaMU OIBITOB IO MOTYYCHUIO ra300eToHA
ucrnonb3oBasu necok, nuuiak AKII, u3BecTs U adlOMUHUEBYIO MyApPY.
[Mnax AKII ucnonp3oBanu B KauecTBE 3aMeHUTENs LeMeHTa. Ha
HayaJbHOM dTale BECh MaTepHasl MpeABapUTENIbHO U3MEIbYUIN Ha
IICKOBOH NpoOmiIKe. 3aTeM OTIO3UPOBAHHYIO IUXTY ITEPEMEIITHBAITII
B CMECHTEIIC, OPIIUOHHO JT00aBIIIN CYCIICH3HUIO U3 TOpSYeH BOJBI
ATFOMHAHHUEBOH MyAPBI, CIIOCOOHO BCTYIIATh B PEAKIIUIO C U3BECTKOBBIM
BEMICCTBOM. B mTOTre maHHas peakius MPOHCXOIUT C 00pa3oBaHUEM
BOJIOPO/1a, 3aMOJIHSIOLIET0 MHOTOYUCIIEHHBIE MOPHl WU MMY3bIPbKU
CBIPbEBOM Macchl, umeromue pasmep 0,5-2 MM, KOTOpbIE PABHOMEPHO
MPOHU3BIBAIOT BECh MOPUCTHIA MaTepuai. [locie yero cMmech 3ajuiu B
CHCIHATBHYIO (DOPMY ¥ BBIICPKUBAIN B TCICHUN HECKOJIBKUX CYTOK,
T.C. CYIIKY IMPOU3BOJWIA €CTECTBCHHBIM CIIOCOOOM IPH KOMHATHOM
temneparype. [locie cyniku B TeYeHUN HEACTH, pACTBOP UME CIa0yro
MOPUCTYIO CTPYKTYpy. [loBepraTh HCIIBITAHHUIO HA TPOYHOCTH HE OBLIO
CMBICIIA, TaK KaK MOJIYYCHHBIH MaTepHall pacChilalcs Ipu clladom
MIPUKOCHOBEHUHU.

B cnenyromem omnbite necok 3amennnn Ha mtak AKIIL. U3sectsb
U aFOMMHHMEBYIO MyJIPY OCTaBUJIM, KaK U B IpeIbIAyIIEM ombiTe. B
COCTaB cMecH BBeNM LieMeHT. [locine cMemmBanys U BBOJA CYCIIEH3UHU Ha
OCHOBE BOJIbl U JTFOMUHUEBOM MyAPbI, PACTBOP Pa3IvIU B ClIEHATbHBIN
TIpo3pauHsblii cocy. CocyIbl CO CMECHIO PACTBOpa Pa3ZICIiIN Ha 00pa3Iibl
Ne 11 Ne2. BolcoTy pacTBOpa B COCY/I€ OTMETHUIIM CIIELMAIbHON HACEUKOH.
[ocne paznuBKH pacTBOpa HAOMIOAANH 32 TMPOUCXOISIIIM MPOIIECCOM
peakuuu. Peakuus npoucxoauina B teueHuu 20-25 muH. B Tedenuii atoro
BpPEMEHU pacTBop B cocyze yBenmmumics Ha 40 %. Ha moBepxHocTH pacTBopa
HaOMoAaI0Ch 00pa30BaHNEe MHOTOYUCIICHHBIX TIOP.

[Tocne 3aMepa BHICOTHI YBEJIMYEHHUS, PACTBOP MOCTABMIIN HA CYLIKY,
Ha IBOE CYTOK B KOMHATHBIX YCIOBHsIX. OOpaser Ne 2 0CcTaBHIH CYIIUTh
B €CTECTBEHHBIX ycioBmsx. O0paszer Ne 3 cocTosuia 3 cMecH: IIIaka
AKII, nemenTa, U3BECTH U AJTFOMUHUEBOM IyAPHI, Kak 1 B ipode Ne 1 n 2.

[Ipu npoBeaeHUH CIENYIOLUIETO ONBITA PELIMJIN BHINOJHUTH
ra300eTOH M0 TPAAUIIMOHHONW TeXHONOTHH. CMECh COCTOsIA U3 TIecKa
(oOpaser Ne 4), mementa (20 %), m3sectu (20 %), aTFOMUHHEBOH Ty APBI
(1 %). Janusb1ii coctaB ra300€TOHA HCIOJIB3YIOT MHOTHE ITPOU3BOIUTEIH
B Kazaxcrane u Poccun.
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OnHUM M3 OCHOBHBIX HAlPaBJICHUH B IPOU3BOJCTBE ra300eToOHa
SIBISIETCS TEXHOJIOTHUS CYIIKU. OT CYIIKH 3aBUCHUT KaK IPOYHOCTH, TaK
Y IUIOTHOCTB ra300eToHa. B MpOM3BOACTBEHHBIX YCIOBUSAX TEXHOIOTHUS
CYILIKH ra300eTOHa B OCHOBHOM ITPOUCXO/IUT B aBTOKJIaBaX. ABTOKJIaBHAsI
CYIIIKa YCKOPSIET IpoLiecc MPOU3BO/ICTBA ra300eToHa. TakxkKe CyIecTByeT
TEXHOJIOTHsI CYILIKH €CTECTBEHHBIM crioco0oM. Ha cyliky ecTrecTBeHHBIM
CHocoO0M yXOIuT A0BONBHO MHOro Bpemenu. Ilo TOCT 12730.1-78
CyIIKa IPOXOAUT B TEUEHUH 28 CYTOK (IJIs1 ONpeNesieHNs IIIOTHOCTH
ra3zobetona). [Ipy HaOMIOIEHUH 32 CCTECTBCHHOM CYIIIKOU, ra300eTOH
MOCJIe HEETbHOW BBIZEPKKM B KOMHATHBIX YCJIOBHSIX OBUI BBICYIICH
npumepHo Ha 40-50 %. [Toatomy obpazen Ne 1 mogBepriu cymike B meyn
npu 100 °C B Teuennu 1 yaca. Ilocne cylmky nonydeHHbIH ra300eToH
WCTIBITHIBAIN Ha THAPABIMYECKOM NPEcce Ha ONpeeeHie TPOYHOCTH
mo 'OCT 10180-90. ITpoyHOCTh UCCIETyeMBIX 00pa3IoB ra300eToHa
npencraeineHa B tadbmuie 3. s obpasmoB Ne 2, 3, 4 mpoyHOCTH HE
MPUBOJUTCS, TaK KaK B JaHHBIH MOMEHT JaHHBIC MPOOBI MPOXOMIIT
MPOLIECC CYIIKH.

Tabnuma 3 — [IpoyHOCTh HCCIIEMyeMbIX 00pa3iioB ra300eToHa

HaumenoBanue Oobpaszer; | O6pazer; | Obpaser; | Obpasert
Ne 1 No 2 No 3 Ne 4
IpounrocTs, Kre/cm? 6,3 - - -

Takum 00pa3oM, MOKHO KOHCTaTUPOBATh O I[€IIECOO0Pa3ZHOCTH
ucnonbs3oBanus nutakoB AKII cranemnasunsHoro npoussoactsa TOO
KSP «Steel» B npousBozcTse razoderoHa. J{is 3roro Heo6X01uMo:

— IIPOJIOJKUTD YTJTyOJIEHHBIE NCCIIEI0BAHNS ITOTyYEeHHS TFa300€TOHA
Pa3IMYHOIO COCTaBa, C U3BMEHEHHEM KOJIMYECTBa [IEMEHTa, BIHSIOLIHNE
Ha IUVIOTHOCTb U NPOYHOCTHBIC XapaKTECPUCTUKU B COOTBETCTBUU C
I'OCTamu;

— IPOYHOCTH MMOJY4SHHOT0 00pasia Ne 1 mociie HeleNbHOM CYIIKK
B €CTECTBEHHBIX YCIIOBHAX mokasan 6,3 krc/cm?, mo 'OCT 10180-90
MOKa3aTesb MPOYHOCTH paBeH 5-50 kre/cm2,
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B Hacrosiiee BpeMsi B CBsI3M C yXy/ILIEHHEM KayecTBa OOKCHUTOB,
KOTOPBIMH pacIiojiaraeT IIIMHO3EMHasl IPOMBIIIIIEHHOCTh PecryOnuku
KazaxcraH, a Takxe HEOOXOAMMOCTH OXPaHbl OKPYXKArollel cpeabl
00JIBIIYI0 aKTyaJbHOCTh IPUOOpPETAaEeT BONMPOC KOMIIIEKCHOIO
UCIIOIB30BAaHUS [NIMHO3EMCOJIEPIKAIIETO CHIPBSL.

HeoOxoauMel cciieioBaHus U pa3paboTka TEXHOJIOT U MOTydeHUs
KOHIIEHTPATOB PEJKHX METaJJIOB, B TOM YHCJE U Tajiaus, U3
MIPOMITPOTYKTOB INTHHO3EMHOT'O IIPOU3BO/ICTBA.

D hexTHBHBIE TEXHUYECKHE PELICHHS MOTYT OBITh BOCTPEOOBAHBI
IIPU OCBOCHHUHM HOBBIX MECTOpOXJAeHHI OokcutoB Kazaxcrana mu
MOJIEpHU3AIUH JeHCcTBYOIEero npoussoactna [1, c. 171].

[IpoBeaeHBl UCHBITAHUS 3JIEKTPOXHUMUUYECKOTO MOJTyUYEHHS
METaJUINYECKOro TajljIus U3 rajuIieBOr0 KOHIEHTPATa, BBLAEICHHOTO
U3 TMPOMIPOAYKTOB NEHCTBYIOIIErO IMIMHO3EMHOTO MPOU3BOJICTBA,
000POTHOM COJIBL, YKENE3UCTHIX IECKOB U KPACHOTO LIJIaMa IIPOBOIVIIN Ha
AJIEKTPOIU3EPE C AUCKOBBIM BPaIIAIOIIUMCS F'AJITMPOBAHHBIM KaTO/IOM.

XUMHUECKHUI COCTaB MPOMITPOLYKTOB MIHHO3EMHOT'O ITPONU3BO/ICTBA
npuBe/ieH B Tabu. 1.
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Tabmuna 1 — XuMu4yeckuil COCTaB MPOMIIPOIYKTOB TIIMHO3EMHOTO
MIPOU3BOJICTBA

XUMHUYECKUN COCTaB MPOMIIPOAYKTOB, Yo
HaumenoBanue
Na,0 | ALO, | Fe0O, Ga v
Kpacuelit minam 11,5 21,8 31,9 10,0034 10.055
XKeneszuctrie mecku | 0,36 16,4 56,0 [0,0057 |0.078
ObopoTHas cona 54,5 3,5 0,05 10,0016 |0.0061

KpacHblif mnam mosrydaroT npu nepepaboTke OOKCHTa BETBU
Baiiepa. Berxox kpacHoro nmiama cocrasisier 50 % ot Gokcura.

Tabmuma 2 — Pe3yapTaThl MOMyKOINYECTBEHHOTO PEHTIeHO(]a30BOTro
aHaJIn3a UCXOJHOT0 KPacHOro IjgaMa

CoetuHeHus Xumuaeckas popmyiia %
I'n66cut Al(OH), 22.9
Kaonunut — 1A Al (S1,0)(OH), 18.8
ATIOMOCUIIMKAT HATPUS Nal.74AI12Si8.5020.87 24.1
Cunukar xenesa Fe,SiO, 19.9
I'ematur Fe O, 8.9
Oummora3 (Na,Ca)Al(ALSi1)Si,0, 5.3

XenesucTtele Mecku MOCIE CTaJUU MOKPOTO pa3MoJia BBIBOISTCS
U3 MPOU3BOJICTBEHHOTO IMKJIa NepepabOTKH JKEeJE3UCThIX OOKCHTOB.

Tabnuna 3 — PentrenodaszoBblii MOJIyKOIMYECTBEHHBIN aHAIU3 TIPOOBI
KEJIE3UCTHIX IECKOB

Ceenunenus Xumndeckas Gpopmya %
I'emarur Fe,O, 29,12
I'n66cur Al(OH), 8,47
Ietur Fe”O(OH) 8,62
MarseTur Fe O, 6,19
CeprieHTHH (Mg,Al) (Si,A1),0,,(OH) 8,94
Ksapig Si0, 5,80
Cunepur FeCO, 8,14
Cynbdar Kanpuus CaSO, 3,70
KapOoHaT kanbius CaCO, 8,49

Kaonuaur Al Si,O(OH), 7,04
Mapxkazut Fe§, 2,58
Awuppaaut CaFe,"(Si0)), 2,58

OO6O0pOTHYIO COJy IOJYYalOT NPHU BbIIAPKE aJIOMHUHATHOTO
MaTO4YHOTo pactBopa. KommuecTBo 000pOTHOM COABI OIpenesseTcs
Ka4eCTBOM HUCXOHBIX OOKCHUTOB.

Tabnuna 4 — Pe3ynbraThl MOIYKOIMYECTBEHHOTO PEHTTEHO(A30BOIO
aHaim3a 000POTHOM COMBI TITMHO3EMHOTO Tpor3BoicTBa [TA3a

Coenunenust Xummaeckas Gpopmyia %
I'peroput Na,CO, 29.7
Korapxout Na,SO,F 30.4
lamur NaCl 1.4
AFOMOHATPUEBBIH OKCHJT NaAlO, 10.4
Bypkur Na,(S0O)), ,(CO))... 16.3
Hatpon Na,CO,-10H,0 7.7
AmomoHaTpueBslit cyabgpar | NaAl(SO,), 3
Bunemur NaF 1.2

XUMHYECKHIA COCTaB BBIJICTICHHOTO M3 MPOMITPOYKTOB KOHIICHTpATa
rajumas, Macc %: 28,9 ALO,, 0,41 Gan 14,31 V, O..

KoHIIeHTpaT BCKPBIBAJIH B IIEIOYHOM PACTBOPE C KOHIICHTpAIUeH
Na,O,_ 280 r/am® ¢ no6asnenrem 130 r Na,O (230 r Ha KT KOHIIEHTpaTa)
npu temneparype 90 °C, npomomkurensHoctu 60 mun., XK:T =
2,0:1,0. JobaBneHue MIETOYN TPOU3BO TN JJIsl TIOJTYYCHUS CTOHKOTO
IIEJIOYHOATIOMUHATHOTO PacTBOPA.

XUMHUYECKHI COCTaB KEKa OT BBINICIAYMBAHUS KOHIICHTPATA,
mace.%: Na,O 3,2; AL O, 61,5; Fe,0,0,16; V,0, 1,1; Ga 0,6.

XUMHYECKUH COCTaB pacTBOPa OT BCKPBITUS KOHIIEHTPATa, I/aM>:
Na,O . 235,0;Na,0,_ 194,8;Na O 40,2; AL,O; 122,6; a,- 2,6; Ga 2,2;
V,0,51.9.

Ha cienyromem stane pactsop oxiamuau 10 20 °C 1 npoBoOUIN
OTJICJICHHUE BAaHATUCBOTO KEKa METOJOM KpUCTATU3aIiK B TeucHue 30
4yacoB. B pe3ynbpTare 3TOr0 OBUT BHIJICIICH BAaHATUCBBII KCK.

XUMHYECKUI cOCTaB BaHAAMEBOrO Keka, Macc.%: NazOKy 33,25;
Na 0 _20,9; ALO, 9,1; Ga 0,05; V,0, 21,4; PO, 2,4.
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BrigenieHHbIil BaHAIMEBBIN KEK SIBJISIETCS KOHLIEHTPATOM JUISt
MOCJIEAYIOIIET0 MOTyYeHHUs IIEHTA0KCH A BaHaus. PeHTreHo(a3oBblit
aHaM3 BaHAIUEBOTO KeKa MPUBEACH B TaOIHIIE 5.

Tabnmmna 5 — [TomykonndecTBEHHBIN aHAIN3 BAaHAINEBOTO KeKa

Coenunenus Xumndeckas opmyna | %
MeTaMyHHUPHT NaV+50, 32,1
Harpueso- Bananuesnrii ruapokcun | Na (VO,), ‘19H,0 34,4
AIOMOCHIIUKAT HATPHUS Na Al Sil100,, 2,2
ATIOMOTHIIPH]T HATPHS Na3Ale 473
HarpueBo-BaHaaneBbli OKCH]L NamV2 4O6 . 4,0
Tpona Na,H(CO,),(H,0), 6,5

Ilocne BhIgENICHUS BaHAJIHMEBOTO KeKa MOJYUYHIHA PACTBOP
CITEIYIOILETO COCTaBa, I/aM: Na,0_; 169,2,0; NazOKy 158,2;Na,0 . 11,7,
ALO, 113,5; 0 —2,3; Ga 2,1; V,0, 0,5. V3 31010 pacTBopa npoBOAHIA
AIEKTPOOCAK/CHUE TaJuTHsl Ha pa3padOTaHHOM 3JIEKTPOJIU3Epe C
BPAIAIOIIAMCS KaTOJO0M.

IIpu pa3paboTke criocoba ¥ KOHCTPYKIIHH 3JIEKTPOJIM3epa CTosIIa
3a/laua MOBBIMIEHUsT dPPEKTUBHOCTH IPOLIECCa IJIEKTPOIIN3a Iajulns
IMYTEM YBECIIMYCHUA IMTPOU3BOANUTEIIBHOCTU U UCKITFOUCHUA TUCTICPTraliun
JKUJIKOTO TaJlIHsl, CHAXKAIOMICH CTEMEHb JIEKTPOOCAKIACHUS raJlIis U
YIOPOILICHHE TEXHOJIOIHYESCKOT0 00CTYKUBAHHS JICKTPOJIA3Epa.

B pa3paboTaHHOW KOHCTPYKIIMH JJIEKTPOJU3Epa KATOJTHBIE
KOJIbIIa COCIUHCHBI C BAJIOM C IIOMOIIBIO JMCKOB, [IPH 3TOM KOJIbIIa
W IHACKHU MPECTABISIOT POBHYIO IJIOCKYIO MOBEPXHOCTh, KOTOpas
[IPY BPAIICHUH CO3JaeT JIAMUHAPHOE MEPEMEIIMBAHUE JJICKTPOJIUTA B
MEX3JIEKTPOIHOM MPOoCTpaHCcTBe (pUCyHOK 1). Takoe mepemermBanue He
IMPUBOJUT K AUCIICPTaALUH )KUJIKOT'O I'aJuIns, €r0 paCTBOPECHHIO, d TAKIKE
K [IEHOOOPa30BaHUIO JICKTPOJIUTA. B pe3ynbraTe 3TOro MOBBIIIACTCS
CTEIEeHb 3JIEKTPOOCAKIACHUS TaJUIHs M3-32 OTCYTCTBHSI €r0 00paTHOrO
pacTBOpEHUSL.

JlamuHapHOe MepeMelInBaHUE 3JICKTPOJIUTA 3HAYUTEIBHO
YMEHBIIIAET IEHO00Pa30BaHUE U YCTPAHICT HEOOXOAUMOCTh HATUYHS B
AIIEKTPOJIM3EPE MPUEMHHKA BBIXOAHOTO PACTBOPA, KOTOPBII B U3BECTHOM
KOHCTPYKIIMHU HeO6XOI[I/IM JUTA OTACJTICHUS IIEHBI ITPH CJIMBE 3JICKTPOJIUTA.
B pesynbrare yBennunBaeTcs pabouee mpoCTPaHCTBO JJIESKTPOIH3EPa U
€ro MPOU3BOAUTEIILHOCTD. 3aKPEIUICHHE K KPBIIIKE 3JIEKTPOIM3epa Bajia
C KaToJaMu, aHOJHBIX IIWH U IIJIAaCTUH AAa€T BO3MOKHOCTD IIPH IMMOJABEME

KPBIIIKHA YIPOCTUTH MPOBEJCHUE 0053aTebHOTO NEPUOAHYECKOTO
TEXHOJIOTHYECKOro 00CITyKMBaHHsI (YUCTKH ) BHYTPEHHEH TOBEPXHOCTH
BaHHBI.

B ocHOBy mpuHuHIa paboOTHl 3JEKTpOJHU3Epa 3aJ0KEH
pa3paboTaHHBIN CIIOCOO UCIIOIB30BAaHHS BEICOKOPA3BUTOM, TIOCTOSIHHO
oOHOBIIsIIOLIEHCSl, AMCKOBOW Bpamiaronieiicss rajlupoBaHHOH
KaTOJHOW OBEPXHOCTH, ITO3BOJISIONIEH OCYIECTBIATh Oe3peareHTHOe
BBIJIEJICHUE TaJUINS U3 [EJIOYHO-ATIOMHHATHBIX PACTBOPOB C BBICOKOH
s¢dexTuBHOCTEIO [2]. Ha HOBH3HY ycTpoiicTBa nonydeH nareHr [3].

VcnbiTaHnst MpOBOIMIIMCE Ha DJIEKTPOJIM3EPE CO CIEAYIOMINMHU
TEeXHUYECKHUMH XapaKTepUCTHKaMu: pabounit o6beM BaHHBI 3,0 1M,
MaTepuai BaHHBl OPI'CTEKJIO; MaTepual aHOAa — HUKEIb; TUaMETP
KaTogHOTo Aaucka 9,0 cM; KOJIMYECTBO JUCKOB 7 IIT; IJIOIIAAb
KaTOMHOM MOBEpXHOCTH 6,3 IM?%; peryiupyemas CKOPOCTb BpaIllCHHUSI
KaToHBIX TUCKOB 0-4,0 M/cek; perynmupyemas motTpediisiemMast Cuia Toka
0-1000 A/m?%; perymupyemasl TeMIiepaTypa MmoJorpeBa JIEKTPOJIUTa B
BaHHe anekTponusepa 30-70 °C.

Pucynoxk 1 — DnexTponmsep At BOCCTaHOBIICHUS TaJUTUs

B KOMITTEKT yCTaHOBKH 3JIEKTPOJIN3a BXOAT BEITPSIMHUTENb MapKu
DM-130 mvZ (Alinko,), aBToMaTHIeCKUH CTAOMIN3aTOP HAIPSKEHIS
onHO(da3HEIH, AmekTpoHHOro THa, Mapku ACH — 2000/1-C, ¢pupmsr
PECAHTA u KOHTpOJIHpPYIOIIHE HAMIPSDKEHUS U CUTY TOKA IPUOOPEL.

DNEeKTpOIN3ep COCTOUT M3 BAHHBI, C IBOWHBIMH CTCHKaMH, U
KPBIIIKH, BEITTOTHEHHBIX M3 OPICTEKIIA.

DnexTponu3ep cHaOXeH BajloM, Ha KOTOPOM 3aKpeTUIeHBI KaTo b,
BBITIOJIHEHHBIE B BHJE KoJyienl. KaToxHbIe KONMbIAa 3aKperieHbl Ha

63



64

BaJy C IMOMOIIBIO JIMCKOB, BBIIOJHCHHBIX M3 3JCKTPOU30IAIIUOHHOTO
MaTtepuana. KaTogaHbIil TOKOMOBO BBIIIOJHEH B BUJC YIiIyOJICHHUS
B JHUIIC BaHHBI Ha BBICOTY CCUCHHS KoOJiblla. B yriyOneHue mis
YMCHBIICHHUS 3aJJ0JDKCHHOCTH KaTOJAHOTO METaJlJa yCTAHOBJICHBI
BKJIQ IBIIIH.

BepTukanbHble aHOMHBIC MJIACTHHBI, aHOJHBIC IIHHBI, Ball
C KaToJlaM{ W MPHUBOJ[ BpAIICHHUS Baja 3aKPCIICHBI K KPBIMIKE
anektpoausepa. Kpseika 3JeKTpou3epa sBIsSeTCs] CheMHOM.

Iepen myckoM 3IIEKTPOTH3Epa YITyOIeHHE KaTOTHOTO TOKOIOBOIA
3aIOJTHSIOT YKUAKUM TaJTeM. Y CTAHABITUBAIOT B JICKTPOJIU3EP KPBIIIKY
C 3aKpEIUICHHBIMH Ha HEell BaJoM, KaTOJaMU, aHOJHBIMHE TUIACTHHAMH,
AHOJHBIMH ITUHAMH U MPUBOJIOM. CBEpXy B AJICKTPOJIM3CD Uepe3
naTpyOOK MOJAOT PAOOYHIA NEKTPOIUT. BKITIOUAIOT 3JCKTPOTIPUBOI,
BpAIArOIIHUil BaJl, BKJIFOYAIOT MOCTOSTHHBIN TOK U MTPOBOJIAT 3JEKTPOIIH3.
OnTuManbHas TeMIepaTypa IEKTPOIUTA JOCTUTACTCS PETyITUPOBKOM
MOoJaYM OXJaXKJIAIIIeld BOABl B pyOalike 3JIEKTpOJHU3epa U B
Teroo0MeHHuKe. [Ipoiecc MOXKHO TPOBOJUTH KaK B HEMPEPHIBHOM,
TaKk M B MCPUOTUICCKOM PESIKUME TOJauu Aiekrponuta. Hacrosmue
UCTIBITAHUS OBLTH MPOBEICHBI B IEPUOIUICCKOM PEKUME.

DJIEKTPOIIU3 TALIHS Ha AIEKTPOJIH3EPE C AUCKOBBIM BPAIIIAFOIIMMCS
raJUTHPOBAHHBIM KaTOIOM U3 TajuIaTHOTO PacTBOpPa OT BCKPBITHS
TraJJINeBOTO KOHIICHTpAaTa MPOBOJIIN B CICAYIOIHUX YCIOBUSIX:
temneparypa 50 °C; J1 50 MA/cM*; CKOPOCTb BpalieH s TallIMPOBaHHOTO
katoga 2,0 M/Cexk.

PesynbraThl 2JIeKTpONK3a rajuiks Ha JIEKTPOIH3EPE C TUCKOBBIM
BpaIAOIAMCS FAJUTMPOBAHHBIM KaTOJIOM PEACTABJICHBI B TAOIHUIIE 7.

Tabnuua 7 — Pe3ynbTaThl 9J€KTPOIM3a rajulksl U3 rayIaTHOIO pacTBOpa

VYenosus Tponon- Conep- Msene- | Beixon | Pacxonamektpo- | Hampsike- | Temmepa-
TIPOBEJIGHHS OTIBITOB | KHTENb KaHHe YeHHe | IO TOKY, SHEPTHH, HHE Ha Typa, °C
HOCTb, TaJIHs Tajm, % KBTu/kr rannms | BaHme, B
qac B pacTBope, %
/am’
Jlk = 50 MmA/cM?, 0 2,1 - - - 42 49
obwem 1,4aMm°,

CKOPOCTS BpALLEHIst 1 0,55 73,4 21,7 37,2 4,0 51

TalUIPOBaH- 2 0,24 88,6 12,8 63,1 4,0 50

HOTO KaToXa 2,0 3 0,17 96 | 118 684 39 50

M/cex.
4 0,13 93,8 10,85 74,1 38 50
6 0,08 95,8 9,22 87,7 39 50

Takum o0pazom:
— U3 IPOMIIPOYKTOB TIIMHO3EMHOTO TIPOU3BO/ICTBA MepepadOTKu
JKEJIE3UCTHIX OOKCHTOB — KPAaCHOTO IIJama, KEJIE3UCTBIX MECKOB U

000POTHOM CO/IBI OJTYUYEH T'aJUTHEBbId KOHIIGHTpAT COcTaBa, Macc.%:
28,9 ALO,, 0,41 Gaun 14,31 V O..

— TIPOBEJCHBI MCCICAOBAHMS IJIEKTPOXUMHUYECKOTO M3BICUCHUS
rajuiisi M3 pacTBOpa OT BCKPBITHUS rajUIMEBOr0 KOHIIEHTpaTa Ha
AJIEKTPOIIU3EPE C TUCKOBBIM BPAIIAOIINMCS [AJUTMPOBAHHOM KaTOJIOM.

[TomydeHo, 4ToO M3BIEYEHHE TaJUTHsI U3 TajllaTHOTO pacTBOpa
¢ conepxanueM 2,1 r/nm*® Ga mpu 3JEKTPOTU3E HA JUCKOBBIM
BpaIaoIeMCst TATUPOBaHHOM KaTtoze npu JIxk= 50 MA/cM2, CKOPOCTH
BpalllcHHsI TaJUTMPOBAHHOTO Karona 2,0 M/cek., coctaBuio 95,9 %, npu
BBIXOJIE 110 TOKY 9,22 % 1 pacxoje anekTposnepruu 87,7 KBTu/kr raymmms.
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YTUNU3ALUUA PA3NTUYHbLIX TEXHOIMEHHbIX
NPOAYKTOB METANNYPIrMn NP NPOU3BOACTBE
MHOIMOKOMMNOHEHTHbIX LEMEHTOB

BA3APOB b. A.

I.T.H., npodeccop, Ekudacry3ckuii MHKeHePHO-TeXHUYeCKHH HHCTUTYT
uMenu akagemuka K. Carnaena, r. Jkubacrys
KOHAKBAEBA A. H.

K.T.H., 101eHT, ExnbacTy3cKkunii HHKeHepHO-TeXHHYECKUI HHCTUTYT
uMenu akajgemuka K. Carnaena, r. Jkubacrys
YHAVBAEB B. B.

K.T.H., 101eHT, ExnbacTy3cKkunii HHKeHepHO-TeXHHYECKUI HHCTUTYT
uMenu akajgemuka K. Carnaena, r. Jkubacrys
MILAHOBA A. LL.

CT. MpenoiaBarTe/b, EknéacTy3ckuii HHKeHepHO-TeXHHYECKUil HHCTHTYT
uMenu akagemuka K. Carnaesa, r. Jkuéacrys
KUM E. E.

CT. MpenofaBarTe/b, EknéacTy3ckuii HHKeHepHO-TeXHHYECKUil HHCTHTYT
uMenu akagemuka K. Carnaesa, r. Jkuéacrys

B Hacrosimee BpeMs B HaIlei cTpaHe BbITyckaeTcst 0koio 30 BUIoB
LIEMEHTOB. BeTyIieHre B HOBOE ThICSYEIIETHE CAMOE ITOIXOISIIIEE BPEMS
JUTSL KPUTHIECKOH OILIEHKH METO/I0B ITPOU3BOJICTBA IIEMEHTa. ExeronHoe
MPOU3BOACTBO IIEMEHTa B MHpe AOCTHTIO Oojee 1 Mmmmapna
ToHH. HoBBIE TEHIEHIIMHN B 00JIaCTH TEXHOJOTHU COCPENLOTOUYCHBI
B 3HAQYUTEIHHOW Mepe Ha BIMSHHE LIEMEHTHOTO IPOM3BOJCTBA Ha
OKpyXaromryto cpeny. IlopTiaHaeMeHT IpUMEHSIETCS B 3aBUCHMOCTH
OT MapKH B CIEAYIOIUX 00JACTAX CTPOUTENBCTBA, AJISI M3TOTOBICHUS
JK€J1€300C€TOHHBIX MOHOJUTHBIX KOHCTPYKILHIl; a3pOAPOMHOTO
CTPOMTENBCTBA; U3TOTOBIICHHS COOPHBIX KEIE€300€TOHHBIX KOHCTPYKIIHH;
JUTSI TUZIPOTEXHIYECKHUX COOPY KEHHUH; VTS IPOU3BOJICTBA aCOOLIEMEHTHBIX
W37EININ; TOPOXKHOTO CTPOUTENBCTBA U B IPYTHX 00JIACTSX.

[Iupoko pacnpoCTpaHEHHBIM BSDKYLIMM MaTepHanoM, Oonee
JIEIIEBBIM, Y€M JIPYTHe NMPOMBIIIICHHBIE CBA3YIOUINE, — XHU3HEHHO
HEOOXOIMMBIM COBPEMEHHOMY OOILIECTBY sBIseTCA IeMeHT. [lo
MPOTHO3aM OH OCTAaHETCS M B CIEAYIONIEM CTOJIETHH BSIKYIIHM
CTPOUTEIBHBIM MaTepranom Ne 1.

[IpousBoacTBO 1eMeHTa 00YCIOBIEHO HEOOXOAUMOCTHIO IS
MPUMEHEHUS TJIaBHBIM 00pa3oM B CTPOHUTENHCTBE. CTPOUTENBCTBO
JKHJIbSI HA OCHOBE IIEMEHTA ITO3BOJIAET IOIyYUTHh OOBEKTHI C HU3KOU
TEIJIONPOBOJHOCTBIO U BEICOKON MOPO30CTOMKOCTBIO.

TexHOMOrHA IEMEHTHOTO MPOU3BOICTBA [TO3BOJISIET HCIIONIB30BATh
B HEM OTXOJABI NOOBIBaIOMmIEH, METANIypPTHIECKON oTpaciei, a

Tak)Xe MoOOYHbIE MPOAYKTHl 3TUX NPOM3BOACTB. HekoTopsie
OTXOJIbl IaXKe YJIydlIaroT CBOMCTBa IeMeHTa. [ MOKas TEeXHOJIOTHs
MTO3BOJISIET OCYLIECTBISITH KOMOMHUPOBAaHHE NMPOU3BOJICTBA LIEMEHTA
C MMPOU3BOACTBOM METAJUIOB, XUMUYECKHUX MPOIYKTOB U 3HEepruu [1].

O} PeKTHBHOCTD HCITOJIB30BAHUS KUCIOTO I'PaHyJIMPOBAHHOTO
JIOMEHHOTO IIJJaKa B KaUECTBE ChIPHEBOTO KOMIIOHEHTA IIPH IPOU3BO/ICTBE
TIOPTIIaH/IIIEMEHTa MOKPBIM CIIOCOOOM OIPEIENsIeTCs COAEP)KaHUEM B HEM
710 40 % OKUCH KasIbLst ¥ O0JIee HU3KOM, YEM Y TIIHHBI, BOJOTIOTPEOHOCTHIO.
3a cuer sroro nobimaercs Ha 10-12 % BbIXon KIMHKEpa MO CPABHEHHIO
C CBIPBEBOM CMECBHIO Ha OCHOBE IVIMHBI, U Ha 5-6 % CHU3UTH BIaXKHOCTH
1IaMa Mo CPaBHEHHIO CO LITAMOM Ha OCHOBE IMMHBL. OJIHAKO peakuuu
KIIMHKEPOOOPa30BaHNs IPH 3aMEHE ITIMHBI [IITAKOM [IPOTEKAIOT MEVICHHEE,
KJIMHKepooOpa3oBaHue 3aKaHunBaeTcs pH Temieparype Ha 50 °C Bbiie.

[Tpn obxure chphEBOI CMECH Ha KHCJIOM IIJIaKe MPHOJIMKACTCS
K IIpOLIECCy OCBOEHHS Ha IIIMHE JIUIIb IPU 3HAYUTEIBHO 0O0Jiee TOHKOM
M3MeJIbUeHHUH IIJIAKOBOM CMECH.

ChIpbeBO 111aM, COIEPIKAIIN B KaU€CTBE ITMHUCTOIO KOMITOHEHTA
JOMEHHBIN IUTaK, o0NafgaeT TeMy jke HEAOCTaTKaMH, YTO U IUIaM Ha
OCHOBE HEe(EIMHOBBIX OTX0J0B. Bo m30exxaHue ocemanus Ijiama
€ro HeoOXOJUMO MHTEHCUBHO MEPEMEIINBATh CXKATBIM BO3IYXOM
B IambacceiiHax M NMpHUsIMKax. Y MEHbIIEHUE NbUIe0Opa3oBaHus
JIOCTUraeTcs BBeJCHHEM B IIiIaM 2-4 % MOpTIaHALEMEHTa, KOTOPHIH
CO3J1aeT YCJIOBUS Ul arperupoBaHus MaTepHaja B I€4M, yBeIU4HUBas
IIPYU 3TOM MEXAHUYECKYIO IPOYHOCTh I'paHysl. 3aMeHa ININHBI HIAKOM
MO3BOJIMJIa TOBBICUTH MPOU3BOAUTENBHOCTh Ieuel Ha 15 % u
CHM3HTB pacxo]i Teruia Ha oOxur B mpeaenax 10-15 %. [ns 3aBona
MOIIHOCTHIO 1-1,4 MITH.T B T'OJI, pabOTAOIEro M0 MOKPOMY CIIOCO0Y,
3aMeHa TJIMHBl JOMEHHBIM IIJJAKOM AAacT BO3MOXHOCTh CHU3UTH
ce0eCTOMMOCTD LIeMeHTa Ha 8-9% 1 YBEJIMUHUTH €TI0 TOJJOBYIO BBIPAOOTKY
Ha 15-16 %. Cpenu UCKYCCTBEHHBIX CBHIPBEBBIX MAaTEpPHUAJIOB NPHU
MIPOU3BOCTBE MOPTIaH/IIIeMEHTa HanboJ1ee pacpoCcTpaHeHbI IOMEHHBIE
IpaHyJIMPOBaHHbIC IIJIAKN ¥ HeennHOBBIN (OeTUTOBBIN) IITaM.

JloMeHHBIE T'paHyJIMPOBAaHHbIE LUIAKU IPEJICTABISIIOT COO0M
CHJIMKATHBIE U AJTFOMOCHIMKATHBIE PacIUIaBbl, T0JTy4aeMble IPH BHIIJIABKE
YyyryHa B JOMEHHBIX Ileuax. biarogaps cBoeMy XUMHUECKOMY COCTaBy
(Si0, -38-40 %; Ca0-43-44 %; Al,O,-5-14) oHu MOTYT HCHIOJIB30BATHCS
BMECTO TJIMHUCTOTO M YaCTH KapOOHATHOTO KOMITOHEHTOB [2].

B cBsasu ¢ nuskum conepxanuem Fe, O, miiak BBOAAT B CHIPHEBYIO
CMECh C KOPPEKTUpPYIOIIEH nobaBkoW (kenesucrtoil). [IpumeneHue
TPpaHyJIUPOBAHHBIX JOMEHHBIX IIJIAKOB B KaueCTBE CHIPHEBOTO
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KOMITOHEHTa JUIsl TIOJTyYeHUsI KIIMHKEpa BO3MOKHO JIMIIb MPU CYXOM
crnocobe MpPOM3BOACTBA MOPTIAHAINEMEHTa, KOT/Aa HUCKIIOYEHO
B3aUMO/ICHICTBHE €ro C BOJOM IpU MOMOJIE ¥ XPAaHEHHH, BBI3BIBAIOIIEE
3arycreBaHMe nuiama (ChIpbeBOi CMecH).

H3BecTHO, 4TO CTPOUTEIbHO-TEXHHUUYECKHE CBOWCTBA
MHOT'OKOMITOHEHTHBIX [IEMEHTOB OIPEIEIISIOTCS PSIIOM TEXHOJIOTHIECKUX
(haKTOpPOB: KOJIUYECTBOM M BUJOM 100aBOK, MHHEPAJIOTHYECKUM
COCTaBOM KJIMHKEPA, YCIOBUSIMU TBEPICHUS U JIp.

MHOTOKOMITOHEHTHBIE IEMEHTHI MOTYT OBITh MOJYYEHBI ITyTEM
Pa3AeIbHOro MOMOJIA C HOCTIELYOIMM CMEIIEHHEM KOMITIOHEHTOB. TOHKOCTh
niomora coctasiiet 8-10 % octatka Ha cute 008. B pabote ucrnons3oBaiich
He(heTMHOBBIA M TUIPOrPaHATOBBIN LIJIAMBI, THAPOKapOOaTIOMHHATHBIN
IU1aM rpanysmpoBaHHbli ntak AO «ApcenopMutran Temupray» (AMT)
n kimmaKep AO «Central Asia Cement».

Pe3ynbTaThl McciIen0BaHUSI MHOTOKOMIOHEHTHBIX IIEMEHTOB
Ha OCHOBE JOMEHHOro Iiaka (Tabauma 1), HOKa3bpIBaIOT, YTO NPHU
5 % copepxaHUU B COCTaBE MHOTOKOMIOHEHTHBIX I[€MEHTOB
pacHIMpSIONIero KOMIOHEHTa MOTYT OBITh ITOJy4€HbI O0e3yca0uHbIe U
pacHypsIoIIrecss MHOTOKOMITOHEHTHBIE IIEMEHTHI ¢ MaJIbIM 3 dexkToM
camoHanpspkenus (o 1 MIla). TIpouHOCTh IEMEHTOB CYIIECTBEHHO
3aBHCHUT OT KoJIndecTBa JoMeHHoro nutaka. [Ipu 20-30 % coneprkanun
JIOMEHHOTO I1LJIaKa [OJTyYar0TCst MHOTOKOMIIOHEHTHBIE PACILIHPSIIOIINECS
neMeHTs! akTUBHOCTBIO 40-50 MIla. Ilpu yBenuuenun copepkaHus
pacmmpsitonero komrnonenra 10 10 % sddexr camonanpskeHus
Bo3pacTaet a0 3 MIla.

YBenuueHrue JOMEHHOro IIJIaka B COCTaB€ MHOTOKOMIIOHEHTHBIX
1eMeHTOB 710 60 % MPUBOINT K CHIKCHHIO akTUBHOCTH (10 30 MIIa).

[Ipn mpuMeHeHHH B COCTaBe MHOTOKOMIIOHEHTHBIX IIEMEHTOB
B Ka4eCTBE CHJIMKATHON cocTaBisgioniedl HedeJIMHOBOTO Huiama
OTMEUYEHHBIE BBIIIIE 3aKOHOMEPHOCTHU COXpaHAtoTcs. ClieyeT OTMETUTD,
410 Oe3ycaOYHbIC U PACIIUPSIONINECS] MHOTOKOMIIOHEHTHBIE IEMEHTEI
MOTyT OBITh nosTyuens! ipu 20-30 % copepkaHuu HeETMHOBOTO NIJTaMa
1 — 10 % paciupsroiero KOMIIOHEHTa B COCTaBe [IEMEHTA, & MPOYHOCTh
9TUX MHOTOKOMITOHEHTHBIX IIeMeHTOB Ha 10 MIla Hue 1o cpaBHEHHUIO
C MHOTOKOMITOHEHTHBIMHU I[eMEHTaM{ Ha OCHOBE JOMEHHOTO IUIaKa
(puc.1, 2).

[1pu BBe1€HNM KOMILIEKCHOT O CHITMKATHOT'O KOMITOHEHTa (JIOMEHHBIN
niak + HedenuHoBblid niaM — 20-30 %) oTmeueHbl Oosee BBICOKHE
MPOYHOCTHBIE MIOKA3aTEIH, YeM Y MHOTOKOMITOHEHTHBIX IIEMEHTOB Ha
JIOMEHHOM IIUTaKe W He(EeTMHOBOM IIJIaME pa3feibHO. Y BEIMYCHHE

KOJIMYECTBA KOMIUIEKCHOT'O CHITUKATHOTO KOMITOHeHTa 110 40 % npuBOUT
K CHHXEHHUIO MPOYHOCTHBIX MOKa3aTejieil MHOTOKOMIIOHEHTHBIX
1IEMEHTOB (10 CPAaBHEHHIO ¢ MHOTOKOMIIOHEHTHBIMU IIEMEHTaMH Ha
JOMEeHHOM muiake). Ha TexHudyeckrne CBOWCTBA pacIIMPSIOMINXCS
MHOTOKOMIIOHEHTHBIX 1IEMEHTOB BIIUSIOT TAK)KE U YCIOBUS TBEPACHHUS.

Tabmumna 1

SiO, | ALO, |Fe,0,|CaO |MgO |K,0 |Na,0|TiO, |MnO |SO,
T'uppokap6oaiio-
MHMHATHBIH ILIJIaM
(I'KALI) 4,86 |28,52 (0,87 |58,03 |0,71 |0,53 |1,01 |0,07 |0,10 |3,47
I'maporpanartoBblii
nptam (I'TTH)

0,15 |24,01 |0,16 |37,72 |0,72 |- - - - -

Hedenunossrit
umaMm AO «<AMT»

31,9 (3,72 |2,11 |5747 |1,08 |1,05 | 147 |027 |0,19 |0,16

JloMeHHBIH nuTaK
38,2 |7,80 |0,71 |42,07 |8,431 0,67 |0,69 |0,83 |024 |0,17

Kiunkep
AO «Central Asia
Cement». 22,1 4,54 |3,36 |6421 |0,25 |0,60 | 0,66 032 |- 0,23

Haunbosnee GaronpusITHBIM 11 MHOI'OKOMITOHEHTHBIX IIEMEHTOB
SIBJSIETCS. BOJHOE TBEPICHHUE, T.K. B 3TOM ClIyyac OTMEUYCHBI HaubOojee
BBICOKHE [TPOYHOCTHBIC XapaKTEPUCTHKU U 3 HeKT caMoHanpsbkeHus [3]..

I[IpodYHOCTHBIE XapaKTEPUCTHKH TaKHX I[EMEHTOB B
3HAYUTEIBHON CTETNEHH 3aBHCAT OT TMAPABIMYECKON aKTHBHOCTH
KpeMHe3eMcoiepxKanieit 1o0aBku (He)eIMHOBBIN IIIaM — JTOMEHHBIN
nriak). Pe3ynsraTel GU3NKO-XUMHIECKUX UCITBITAHUH, CBUICTEILCTBYIOT
0 IeJIeCO00Pa3HOCTH MPUMEHECHHUS aHATU3UPYEMBIX OTXOJOB IS
MOJIYYEHHUs MOPTIAHANEMEHTa HOPMAJIbHOI0 MUHEPAIOTHUYECKOTO
COCTaBa, COOTBETCTBYIOLIETO TPEOOBAHHSIM.

HopmainbHast rycToTa IIEeMEHTHOTO TeCTa

TIMOTHOCTD ..euvviiiiiiiiiii e,

CpoKu cXBaThIBAaHUS:

IIpouHoCTh (TIOCTIE IpONIapUBaHus) B Bo3pacTe 28 CyT:
Ipu u3rude ..... .... 4,6 MIla
TIPU COKATHH ............... 32,0 Mma
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3T0 00CTOSATENBCTBO MO3BOJISIET BaPbUPOBATh B IMIHPOKUX
mpejenax KOMIIOHEHTHBIE COCTAaBbI IEMEHTOB U TEM CaMbIM TOBBIIIATH
ACCOPTHMEHT MPOHU3BOACTBA 3 (HEKTHBHBIX BSUKYIIHX. PazpaboTanHbIe
COCTaBBI CIIEIUANIBHBIX [IEMEHTOB MO3BOJISIIOT aKTUBHO YTHIN3UPOBATh
BTOPUYHBIE PECYPCHI M YCIIELITHO PEIaTh IPOOIEMbI SKOJIOTHH PETHOHOB.
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1 — rupporpanarossrit nutam (I'TIHI); 2 — ruapokapOoaTIOMUHATHBIN
nuam ([KAILD); 3 — ruapocunukoanromuaaTHBIH nutam (ICAILLD)
PucyHnok 3 — 3aBHCHMOCTD IPOYHOCTH MHOTOKOMIIOHEHTHBIX
LIEMEHTOB OT BU/Ia AJIFOMUHHUHCOEpIKaIeH JoO0aBKu

JloMeHHBIC TpaHYIHPOBAHHBIC MIJAKU MPEACTABISIOT COOOM
CHJIMKATHBIC M aJTFOMOCHITKATHBIC PacIUIaBhl, ITOTyYaeMbIe IPH BHITIIABKE
YyryHa B JOMEHHBIX IledaX. biiarogaps cBoeMy XUMHYECKOMY COCTaBY
(Si0O, -38-40 %; Ca0-43-44 %; Al,0,-5-14) onu MOTYT HCIIOJTB30BATHCS
BMECTO TIIHHACTOTO ¥ YaCTH KapOOHATHOTO KOMIIOHEHTOB (pHcC. 3).

[IpumMeHeHNe TpaHYIHPOBAaHHBIX TOMEHHBIX IIUIAKOB B KA4eCTBE
CBIPHEBOTO KOMITOHEHTA IS MTOTYICHUS KIIMHKEPa BO3MO>KHO JIHIITH ITPH
CyXoM croco0e TPOM3BOJICTBA MOPTIAHIAICMEHTA, KOT/Ia UCKITFOUEHO
B3aMMOJICHCTBHE €r0 C BOJOU MPH MTOMOJIC U XPAaHCHUH, BBI3BIBAOIIEE
3arycreBaHue IIaMa (CEIPhEBOM CMECH).

D GEeKTHBHOCTH WCIIONB30BAHUS KHUCIOTO TPaHYJIHPOBAaHHOTO
JOMEHHOTO IJTaKa B KAYeCTBE CHIPHEBOTO KOMIIOHEHTA ITPH IIPONU3BOJICTBE
MOPTIAHALIEMEHTa MOKPBIM CITOCOOOM OTpeeNsieTcs CoAepKaHueM
B HeM 10 40 % okucH KanpIus U Oojee HU3KOW, YeM y TIIMHEI,
BOAONOTPEOHOCTHIO. 3a cUeT 3Toro mosbimaercs Ha 10-12 % BwIxof
KIIMHKEpa 10 CPaBHEHHIO C CHIPHEBOW CMECHIO Ha OCHOBE TJIMHEI, H
Ha 5-6 % CHHU3UTPH BIXHOCTH IIUIAMa IO CPABHEHHIO CO IIIAMOM Ha
OCHOBE TJIUHHI [4].

PesynpraTel mccnemoBaHNs MHOTOKOMITIOHEHTHBIX IIEMEHTOB Ha
OCHOBE JOMEHHOTO IITaKa MOKa3BIBAIOT, YTO MpH 5 % coAepKaHUH
B COCTaBe MHOTOKOMIIOHCHTHBIX I[EMEHTOB PAaCIIUPSAIOMETO
KOMIIOHEHTa MOTYT OBITH ITOJTyYEHBI 0€3yCaI0UHBIC U PACIIAPSIFOIIHAECS
MHOTOKOMTIOHEHTHBIE IIEMEHTHI ¢ MaJIbIM 3()()eKTOM CaMOHATIPSKEHHS
(mo 1 MITa). [Tpo94HOCTP IEMEHTOB CYIIECTBEHHO 3aBUCHT OT KOJIHMIECTBA
nomeHHoro uutaka. Ilpu 20-30 % conep aHuM JOMEHHOIO ILJIaKa
MOJIY4al0TCSI MHOTOKOMIOHCHTHBIE PACIINPSIONACCS IEMEHTHI
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akTuBHOCTHIO 40-50 MI1a. [Tpn yBenuueHuu coep kanust pacIMpsIOLIEro
komrtoHeHTa 10 10 % saddext camonanpspkeHus Bozpactaet 10 3 MIla.
VYBenuueHne JOMEHHOTro ITaka B COCTaBe€ MHOTOKOMIIOHEHTHBIX
1eMeHTOB 710 60 % MPUBOINT K CHIDKCHHIO akTUBHOCTH (10 30 MIla).
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TEXHOJIOTMYECKUE U SKONOIM’MYECKUE ACMNEKTbI
NEPEPABOTKU BbICOKO3O0JbHbIX YITIEN
KAPATAHOWHCKOIO BACCEMHA

BAVICAHOB C. O.
I.T.H., mpojeccop, 3aB. 1adopaTopueii «MeTa/LIyprudyecKux pacniaBoBy,
XMMU umenu K. Aoumesa, r. Kaparanaa
BAVICAHOB A. C.
K.T.H., IOLEHT, 3aB. 1adopaTtopueii «[IupoMeTasiyprudecKux npoueccos,
XMM umenu K. Aoumesna, r. Kaparanaa
LUABAHOB E. XK.
M.T.T., CT. Hay4. COTP., JabopaTopusi «MeTaJTypru4ecKux pacnaiaBoB»,
XMM umenu K. Aoumena, r. Kaparanaa

Kak n3BecTHO, Ipy eXeroHow 100bru yrirs 6osiee 100 MTH. T. IOy THO
00pasyroTcsi OrpOMHOE KOJIMYECTBO YIJIEH C BBICOKMM COZIEpYKaHHUEM 30JIbI,
YacTh KOTOPBIX OTIPABILIIOTCS B OTBAJIBL, 3aTPSI3HSISI TEM CaAMBbIM OKPY>KaIOLITYIO
IPUPOJHYFO cpenty [1].

Mesk/ty TeM B 30J1€ BBICOKO30JIBHBIX YTJIEH B CPETHEM COACPIKUTCS
50-60 % SiO,, a taxxe 30-35 % AlLO, 1 mo3TOMY HX CIEAyET

paccMaTpuBaTh KaK MEPCIEKTUBHOE CHIPhE ISl MPOU3BOACTBA HOBBIX
QATIOMUHUI- ¥ KPEMHHUICOICPIKAIUX KOMIUICKCHBIX CIUIABOB.

[oaToMy J1ist YITyUIIICHHUSI SKOJIOTUIECKOM 00CTAHOBKH OKPY KaFOIICH
CpeIbl U PaIHOHAIBLHOTO MCIOB30BAHUSI MUHEPAIBHBIX PECYPCOB HAMU
MIpe/IaracTcsi HOBast TEXHOJIOTHS 110 MepepadOTKE BRICOKO30JILHBIX YIIICH
C MOJTYYCHUEM KOMITIEKCHOI'O XPOMHUCTOrO ciuiaBa cucteMsl Si-Al-Cr-Fe,
KOTOPBIN OyIeT MPUMCHSATHCSA B MPOU3BOJICTBE CPEIHEYTIICPOIUCTHIX
MapoK eppoxpoMa B Ka4eCTBE 3aMEHBI TPATUIIUOHHOTO BOCCTAHOBUTEIIS —
(beppocunrkoxpoma. [Tpu 3ToM periaeTes riiaBHas mpooiieMa Mpor3BOICTBA
papUHUPOBAHHBIX COPTOB (PeppoXpoMa, 3TO — MOJBEPKEHHOCTH
KOHCYHBIX OTBAJBHBIX IITAKOB CHJIMKATHOMY PacraJy, KOTOPBIH co31aéT
CephE3HBIC IKOJOTHUCCKHUE MPOOJIEMBI JJIsl OKPYXKAIOMIEH CPEIbl.
Tako#l MONTOXKHUTEIBHBIN PE3yIbTAaT JOCTUTACTCS TEM, YTO B JIAHHBIX
BOCCTAHOBHUTEJIBHBIX MPOIECCaX HApAIy ¢ KPEMHHUEM Y4acTBYET, W
AJTIOMUHUNA KOMIUIEKCHOTO CIUIaBa, KOTOPBIM MOcCie METalI0TepPMUU
B IIUTaKe 00pa3yeT OKCHIbI allOMHUHHSI. TeM caMbIM B MpoIleccax
TakooOpa3zoBaHus (HOPMUPOBAHUE TITMHO3EMCOICPIKAIIIX COCTMHCHUI
cMeraet (ha3oBbIi COCTAB U3 00JIACTH JIBYXKATBIIMCBOTO CHJIMKATA B IOJIC
renenuta (2Ca0 ‘Al O, Si0,) n meppunuTa (3Ca0 ‘Al O, 2Si0,).

[Tonyuaemblii KOMIJIEKCHBIN XPOMUCTBIM CIJIaB Tak)Ke MOXKHO
HCIIOJIB30BATh MPH PACKUCICHUH HEP>KAaBEIOIIUX MapOK CTalleH.

Ha ocHOBaHUM paHee MPOBEICHHBIX TEOPCTUYCCKHUX Pa3pabOTOK
OBLTH IIPOBEICHBI YKPYITHCHHO-JIA00PATOPHBIC HCITBITAHMUS T10 BBITUIABKE
KOMILJIEKCHOTO XPOMHUCTOTO CIIJIaBa B PYJHOTEPMHYECKON IMeuu ¢
MOIIHOCTHIO TpaHchopmaropa 200 kBA. B tabmuie 1 npeacTaBicHsI
JTAHHBIE 10 AJICKTPHUCCKUM XapaKTePUCTUKAM IIEYHOTO TpaHCcopmaTopa
momHocThIo 200 KBA.

Tabnuna 1 — HoMuHaNbHBIE 3JIEKTPUYECKHE XAPAKTECPUCTUKHU
tparchopmaropa OCY100/0,5%2 obmeit momHocThio 200 KBA [2, 3]

MOILHOCTb, CTOpOHA BBICOKOTO HATIPSIKEHHS CTOpOHa HU3KOTO HATIPSKCHHUS
KBA BreBomsl | U, B LA Coeenubenust | Bemomer | U,B | I, A | Coenurenus
200 AX 380 526 x-al, x-a x3-a 49,0 | 4070 -

150 AX 380 395 x-a, X2-a x3-a 36,8 | 4070 a3-x4
100 AX 380 263 al-x1 x3-a 24,5 | 4070 x1-a2
75 AX 380 | 197,6 a2-x2 x3-a 18,4 | 4070 a4-x2

B xagecTBe MIMIXTOBBIX MATEPHUATIOB UCTIONB30BATCE BEICOKO30JIBHBIE
YIJIM MECTOPOXIEHUS «Bopisl», OTCEBBl BBICOKOYTJIEPOAUCTOrO
(deppoxpoma U KBapUHUT MecTOpoxaeHus: « TekTypmac», KOTopbie
IpeJCTaBICHbI HAa PUCYHKE 1.
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a — BBICOKO30JIbHBIN BOpIMHCKHI YroNb; 6 — METALTHUECKUE OTCEBEI
BBICOKOYTJICPOJIUCTOTO (PEPPOXpPOMa; B — KBAPIIUT
Pucynok 1 — IlluxToBsle MaTepraibl KOMIUIEKCHOTO XPOMHUCTOTO
CIUIaBa

Jas poctuxeHuss HEOOXOAUMOTro (PaKIHOHHOTO COCTaBa
MOCTaBJICHHAsl MapTUsl BBICOKO30JBHOTO YISl M KBapluTa Oblia
MOJITOTORJICHA TPOOJICHUEM U TAJTbHEHIITIM 0TceBOM (ppaximu 0-10 M.
B nrore 6opirHCKHE BEICOKO30JIbHBIE YK nMenH (pakuuio 10-80 mMm,
kBapuutT 10-50 MMm. 3aTeM cpeHIOI0 POOY JUIsi XUMUYECKOTO aHaJIN3a
0TOMpAIH OT MTA0EIS.

B kadecTBe XpoOMCOAEPIKALIETO CHIPBS WCIOJB30BAIH OTCEBHI
BBICOKOYyTIIepoaucToro deppoxpoma dpakuuu 5-15 mm. lobaBka
METaJUTHYECKUX OTCEBOB B/y (heppOXpoMa yITydIIaeT NPOLECC BHITUIABKH,
TaK Kak OyJeT KOCBEHHO CIIOCOOCTBOBATh Pa3pyIICHHIO KapOWIHBIX
HacThUIEH, 00pa30BaBIINXCS HA TIOIMHE Py THOTEPMUYECKON TTEUH.

XUMHUECKNE U TEXHHYECKHUE COCTaBbl IIMXTOBBIX MaTEpUAIIOB
OBUTH CIICAYIOIIUMHU:

— BBICOKO30JIBHBIH yroJib MECTOPOXKAEHUs «Bopaabi»:

TexXHUu4eckuii coctaB: A* — 59,27 %; V3 — 16,98 %; W — 0,55 %,

MHHEpaJIorudecKre cocTapsgiomue 30mbl: SiO, — 56,43%; Feon—
1,1 %; ALO, — 31,92 %; CaO — 6,26 %; MgO — 2,77 %;

— METaJUINYECKUE OTCEBBI BBICOKOYIJIEPOJIUCTOrO (eppoxpoma,
xumudeckuii cocras: Fe —26,55 %; Cr— 65,0 %; P —0,03 %; C — 6,38 %;

— KBapUUT MecTopoxeHus «TeKTypmacy), XMMHUUECKHH COCTAaB:
SiO, - 93,52 %; Al,O, - 0,87 %; CaO - 2,28 %; MgO — 1,89 %.

B xone npoBeieHust HCHIBITAaHUK ObLTa OTMEUEHA OTHOCUTEIbHAS
CIIEKaeMOCTh OOPJIMHCKUX BBICOKO3OJBHBIX YIJIed Ha KOJIOIIHHKE
neyr. Ho 3T0 He MOBNMSIIO HA TEXHOJIOTMYECKUH MPOIIECC ITOTyYCHUS
KOMIUIEKCHOT'O XPOMHUCTOT'O CIIJIaBa, T.K. Ta30BbIIEJICHUE M0 KOJIOIIHHUKY
OBLTO paBHOMEPHBIM, 00pa30BaHKe CBUILEH He HAOII0 AN,

HaunGosiee riiaBHBIM OTJIHMYMEM OKa3aJl0Ch BO3MOXHOCTH
MPOBEJICHUS BBITUIABKU HA BBICOKUX CTYIEHSX HampshkeHus, B 36,8 B,

03 IPU3HAKOB PACKPBITHS TUTJIS. TOKOBas Harpy3Ka Obla CTAOMIIEHOU
U Tepsiia CTaOMIBHOCTh TOJIBKO MEpPEeNl CaMbIM BBITYCKOM CILJIaBa
BCJICICTBHE €r0 HAKOIUICHUS B BaHHE MEYW. BBIXOA U COCTaB CIjiaBa
ObUT OJIM3KKM K PaCUETHOMY.

IIpu mepexone Ha CaMbld BBHICOKHH CTYNEHb HAMPSKCHUS
49 B xon meuyu OblT Takke crabuiaeH. HeoOXogumMo OTMETHTH, UTO
MOCJIe UCTEUCHHS 6-8 YacOB BBIMIABKH OTMEUAJIOCh YBEIUYCHHE
MBLICBBIICIICHUS] M Pa3pyIICHUEC HAPaOOTAHHOTO TAPHUCAXKA BAHHBL JTO
CIOCOOCTBOBAJIO OTHOCHTEIBHOMY YBEIMYCHUIO YIIIEPOAA B IIUXTE U
Mepexoy mporecca B KapOUIHBIA pexuM. JJaHHBIC TEXHOIOTHYCCKHUE
M3MCHCHUS OBUIM TPOBEPOYHBIMH M TPOBOJMINCH HCKIIFOUUTEIHHO
TOJILKO JIJISl YCTAHOBJICHHSI IPHHIUITHATBHON BO3MOKHOCTH TIOTYICHUS
XPOMHUCTOTO KOMIUICKCHOTO CILJIaBa MPU BBICOKMX HAMPSIKCHUSX C
HCIOJIb30BAHMUEM OOPIUHCKUX BBICOKO30JBHBIX YIJICH U OTCEBOB
BBICOKOYTJICPOUCTOTO (heppoxpoMa (PUCYHOK 2).

a — oMt B 0HOMA3HOI PyIHOTEPMHUIECKOH ne.fm;
0 — COCTOsIHUE KOJIOIIHHKA;
B — CIIUTOK CIUIaBa, MOJIy4YeHHOU KapOOTEPMUUECKIM CIIOCOO0OM
Pucynok 2 — PynHoTepMudeckas eub ¢ MOITHOCTBIO
Tpanchopmaropa 200 kBA

B 1iesioM OIBITHBIE TUIABKU XapaKTEPH30BAIUCH CTAOMIBLHOCTBIO
mpolecca Ipu COOMIOIEHUH COOTHOIIEHUs yriepoja K OKCUITHOMI
YacTU U JIETKO PEryJIHpYeTCs YBEIHMUEHHEM MU CHIDKEHHEM OTCEBOB
BBICOKOYTJIEPOIUCTOrO (heppoxpoma. TyrominaBKOCTh U NOHIKEHHAs
3JIEKTPONPOBOJHOCTh BBICOKO30JIBHBIX yIJEH Takke 0Ka3allo
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OraronpusITHOE BO3/ICiCTBIE HAa FOPSYHIA X0/ MPOIECCa MTABKH CILIaBa.
Pacxop 3JeKTPOIHEPTHU MTOJNYUUIICS 3HAYUTEIBHO HU3KUM 33 CUET
AKTHMBHOCTH KOMIUIEKCA KPEMHHUS ¢ AIIOMHHHEM B COCTaBe CIUIaBa, a
TaK)Ke MPUCYTCTBHE METAIMYECKOTO XpoMa JI00aBJIEHHOTO B BHUJIE
METaNTIO0TCEBOB BRICOKOYTIIEPOIUCTOTO (heppoxpoma.

B pe3yibTaTe OMBITHBIX MJIABOK OJHOCTAUUHBIM OECIILIaAKOBBIM
€moco60oM ObLIO MOTyYeHo 125 K HepacChIMAIIErocss KOMIUICKCHOTO
XPOMHCTOTO CIIJIaBa, COCTaBbl KOTOPBIX MTPUBEIEHBI B TA0IHUIIE 2.

Tabnuna 2 — CpeTHeB3BEIICHHBIN COCTaB MOJIYYEHHOTO CIUIaBa, Mac. %
DJIeMEHTEI Cr Al Si Fe P S C

Cmnas I 12,72 | 13,73 | 55,80 | 14,51 | 0,031 | 0,058 | 0,696

Crmmas IT | 23,21 | 13,61 | 47,46 | 12,76 | 0,045 | 0,054 | 0,641

Takum oOpa3oM, yKpyHMHEHHO-Ia00paTOpHbIE HCIBITaHUSI
npeIaraeMoii TeXHOJIOT UM ITOKA3alIi MPUHIUITHATEHYIO BO3SMOYKHOCTb
HOJIyYeHHsI KOMIUIEKCHOTO XPOMHCTOTO CIUIaBa MyTeM HPSIMOTO
BOCCTaHOBJICHHS BEIYILHX SJIEMEHTOB U3 JEIIEBHIX BUIOB CHIPbS.

Paboma swvinonnena 6 pamxax 2ocbrooarcemmnoii memovl Ne 2/p
0115PK01634 IIpoepammuo-yenegozo gpunancuposarus (epanm Ne0026/
[1[D-14).
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BAPUAHTbI YTUNIN3ALIMN OTXOO0B
NMPOU3BOACTBA CBAPHbLIX TPYB
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ANTBAEB A. E., TAPAHYEHKO K. A., MAKEEB B. O.,
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cryaentsl, [II'Y umenu C. Topaiirviposa, r. IlaBioxap

OdmunnansHas CTaTUCTUKA TOATBEPKAACT, YTO HA KA3aXCTAHCKOM
PBIHKE CTAJIBHBIX TPYO HAOINIONAETCs IMOJIOKHUTEIbHAs! TCHACHIUS.
C 2009 mo 2014 rox mpoW3BOACTBO CTANbHBIX TPYO YBETHYHIOCH
6oiee yeM B 2 paza, TOraa Kak 3apyOeKHbIE TIOCTaBKH CTAIBHBIX TPYO
CHM3WIINCH TIOYTH HANoJ0BHHY. Ka3axcraHckue mpennpusTus Hadalu
MIOCTETIEHHO OTBOEBBIBATH JIOKAIBHBIN PBHIHOK cOBbITa. KasaxcraHckumit
PBIHOK CTaJIBHBIX TPYO HaXOJMJICS Ha MoAbeMe: 1o JaHHbIM KomureTa
CTaTHCTUKN MUHHCTEpCTBa HAIMOHAIHHON IKOHOMHKH PecmyOimkn
Kazaxcran B 2014 rogy B Kazaxcrane 6puto mpomussenero 320,8 Tric.
TOHH CTaJNbHBIX TPyO, Torma xak B 2009 romy o0beM mpOHU3BOICTBA
coctaBissn 150,2 teic. ToHH. KazaxcraHckue MpOW3BOIUTENN
YBEJIIMYMBAIOT CBOE NPUCYTCTBHE HA BHYTPEHHEM PBIHKE CTaIbHBIX
Tpy0. Tak, 3a mepuoz ¢ 2009 mo 2014 roas! K0T OTEIECTBEHHBIX TPYO
BO BHYTPEHHEM NOTpedeHnH BbIpocia ¢ 6,7 % o 18,2 %[1].

Ananu3 morpebnenus Tpy0d B KazaxcTanme yka3piBaeT Ha
OXXHJAEMBII POCT CIIPOCa Ha TPYObl MaJOro U CPEIHEro JHaMeTpa 3a
CUET TAaKHX CEKTOPOB KaK KOMMYHAIIbHOE X035HCTBO, MAIIMHOCTPOECHHUE 1
CTPOHTEIHCTBO. DTO O0YCIIOBICHO peanu3anuei psiia rocyIapCTBEHHBIX
MIPOrpaMM, B TOM 4Hcie, «Pa3BUTHE KUIHIIHO-KOMMYHAIBHOH c(hepb»,
IIporpammsel (OpCHUPOBAHHOTO MHAYCTPHUAIBHO-MHHOBAIMOHHOTO
pa3BUTHUS CTPAHBI M APYTUX, B paMKax KOTOPBIX IPEIyCMaTpPHBAIOTCA
KPYIHBIE KalUTaIOBIOXKeHN. Kpome Toro, pa3BuTHE TPyOOIIPOKATHOTO
MIPOU3BOCTBA UMEET OOJBIIYIO MEPCIEKTUBY IIPU PACCMOTPEHUU
BOIIPOCA €T0 HKCIOPT OPHEHTHPOBAHHOCTH.

B ctpyktype mpom3BojcTBa CTaidbHBIX TpyO B PecmyOnuke
Kazaxcran [1aBnogapckas 001acTh yBEpEHHO 3aHUMAET JIMIUPYIOIINE
mo3unmu (73 % ot obmero odvema) % [2].
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IMaBnonapckuit Tpydbonpokatusiit 3apon (IITII3) umeer B
pacropsbkeHUr 4 MPOU3BOJICTBCHHBIC 0a3bl 0OIICH IUIOIMaAp0 OoJee
5 ra, 0JJHA U3 KOTOPBIX HAXOAUTCS B T. AcTaHa. [IpoeKTHas MOLIHOCTb
3aBosaa coctapiaser 100 000 Tonn B roa. TOO «IlaBnopapckuii
TPyOOMPOKATHBI 3aBO/I» OCYIIECCTBISIET TPOU3BOICTBO CTATBHBIX TPYO,
KOTOpPOE SBISICTCS OJJHUM W3 MPUOPHTETHBIX BUJIOB JCATCIBHOCTH,
nepedeHb KOTOphIX yTBepkaeH [loctanosnenuem [IpaBUTETBCTBOM
Pecny6onuku Kazaxcran ot 8 mast 2003 roa Ne 436 Ha ypOBHE KI1acCOB
obmiero knaccu(prKaTopa BUI0B IKOHOMHUYECKON ICATEIBHOCTH.

KonnuecTBO TEXHOJNOTHYECKUX OTXOJOB MPH TEXHOIOTHH
MIPOM3BOJCTBA CBAapHBIX TPyO coctaBisier 2-3 % oT obmero odbeMa
meramia. Takum o6pa3oM, HECMOTPS Ha TO, YTO TEXHOJOTHUS
MPOU3BOJACTBA CBAPHBIX TPYO SIBIAETCS MAJTOOTXOIHOH, TOJBKO
JUISL TaHHOTO MPEANPHATHSI KOTUIESCTBO TEXHOIOTHYECKUX OTXOJ0B
cocrasisieT nopsiaka 300 TOHH B To/I.

[oatomy, B CBSI3H C EPCIIEKTUBAMHE POCTa IPOU3BOICTBA TPYOHOTO
IpOKaTa, BOIPOCH YTHIU3AIMKH 00Pa3yIOUINXCS TEXHOJIOTHIECKUX
OTXO0JI0B IPUOOPETYT 0COOYIO aKTyaJIbHOCTb.

OCHOBHOI 1IeNIbI0 HAIIMX OYyAYIIMX HCCIEJOBAaHUMN SIBIISETCS
pa3paboTKa TEXHOJIOTHH YTUIIU3AIUK OTXO/IOB ITPOU3BOJICTBA CBAPHBIX
TpyO /ISl HOBBILICHHUS SKOHOMUUYECKON 3 (PEKTHBHOCTH JCATEIbHOCTH
OPEINPHUATHS U YIyUIICHHS 3KOJOTHUECKOW OOCTaHOBKH B PETHOHE.

OcHOBHBIC 3a1a4H:

— knaccupUKanus THIOB TEXHOJOTHYESCKHX OTXOJOB MPH
MPOH3BOJICTBE CBAPHBIX TPYO, T0I00p aHATIOTOB U IPOTOTUIIOB BAPHAHTOB
YTUITH3AIH, IPeIBapUTeIbHAs pa3paboTka MapIIPYTHONW TEXHOIOTHH
KOMIIJICKCHOT'O HCIOJIB30BaHMsI 00Pa3yOMINXCS TEXHOIOTHUSCKUX
OTXO/IOB, B TOM YHCJIC B COMYTCTBYIOIINX OTPACIIAX IPOMBIILICHHOCTH;

— moxbop, a Mpu HEOOXOAMMOCTH ICKU3HOE MPOEKTHPOBAHHE
CHEIHMATN3UPOBAHHOTO 000PYAOBAHUS JIJIsl MOJMYyYEHHUST TOBApHOit
TPOYKIMHU U3 TEXHOJIOTHYECKHUX OTXO/I0B IIPOU3BOICTBA CBAPHBIX TPYO;

— nabopaTopHbIe UCCIEIOBAHUS, UCIBITAHUE U MPUMCHCHHE
TEXHOJIOTUYECKIX OTXOIOB IIPOU3BOICTBA CBAPHBIX TPYO IS IOy YCHHS
KOHKPETHBIX BHJIOB TOBAPHOH MPOIYKIIHH.

Hamu npoBejieH npeABapUTENIbHBINA aHATH3 U CTPYKTYPHPOBAHHE
OTXO/JIOB NIPH MPOM3BOJICTBE CBAapHBIX TPyO. Ha pucynke 1 cxemaTHuHO
MOKa3aH YKPYIHEHHBIH TEXHOJOTHYECKHH MPOIECC C TOYKAMH
BO3HHUKHOBEHHS OTXO/IOB.

Mpown3BoacTeo
cBapHbIX Tpy6

1
PasmoTKa pynoHa
u 3anpaska B
NPOKaTHbIN CTaH

PacnakoBsra
pynoHa

Ceapka

Ynakoeo4Haa

BokoBan o6pesb
neHTa

Pucynok 1 — Cxema TeXHOJIOTHUYECKOTO Mpoiiecca MPOU3BOJICTBA
CBapHBIX TPYO C TOYKaMU BOZHUKHOBEHHUS OTXOI0B

Ha pucynke 2 nmoka3ansl ¢oTorpaduu BHAOB OTXOJOB IpHU
MIPOU3BOICTBE CBapHBIX TPYO. TeXHOIOTHYECK I TPOIIeCC TPOU3BOICTBA
CBapHBIX TpyO0 HAaYMHAETCS C PACIAKOBKHU PYJIOHOB JIMCTOBOTO
MpoKara, y»Ke Ha 3TOM dTalle BO3HHKAET OTXOJ — yIIaKOBOYHas JIEHTa
(pucynox 2a). Ilpu 3ampaBke pyJioHa Ha TEXHOJOTHYECKHE JTUHUU
TpyOO03JIEKTPOCBAPOYHBIX CTAHOB NMPOUCXOAMUT TOpLEBas oOpe3ka
MepeIHero KOHIA pyJioHa. Tak BO3HMKaeT OTXOJ — TOpIieBas 00pe3b
(pucyHok 20). JIns TOYHOTO HEHTPUPOBAHHS PYJIOHA OTHOCHTEIBHO
CBapOYHO# FOJIOBKH OCYIIECTBIISETCSI 00pe3Ka IPaBoii U JIEBOi OOKOBBIX
kpomok. (OTxo1 — 60KoBast 00pe3b — pucyHok 2B). [Tociie BhIMOITHEHUS
CBapKu TPyOBI 00pa3yeTcsl YTOJIIEHHE B MECTE CBAPHOTO I1IBa — Ipar.
I'pat (pucyHok 2r) yaansieTcs pe3ioM. B HacTosuit MOMEHT BCe BUIIBI
OTXOJIOB MPENPHSATHS IIPH ITPOU3BOJICTBE CBAPHBIX TPYO OTIPABIISFOTCS
B METAJUIOJIOM Ha NEPEeIUIaBKY, XOTs Ha TEPPUTOPUU OHU XPAHATCS
OT/EJBHO.

[Mpeamnonaraemoe HHXEHEPHOE PEIICHHE TTO3BOJISIET HCIIOIB30BATh
Ka)K}II)II\/‘I M3 JTaHHBIX BHJOB OTXOIOB OTACIHbHO, HEMOCPECACTBEHHO
B TBepIo#l (hasze, 0e3 pacriaBiCHHsI, YTO 00ECIEYNBACT IKOHOMHUIO
SHEPreTHYECKHX PECYPCOB U CIIOCOOCTBYET YIIyUIICHHIO SKOJIOTHYECKOMN
00CTaHOBKH B PErHOHE
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Pucynok 2 — Kinaccudukaiiyst BU0B 0OTXO0B
NP POM3BOACTBE CBaPHBIX TPYO:
a) yImakoBOYHas JIeHTa, 0) TopiieBasi 00pess,
B) O0KOBast 00pe3b, I') Ipart

Jist kaxk10ro U3 00pasyroIMXCs BUIIOB OTXOJIOB HAMH ITPELIaraeTcst
CBOM 0COOBII BapUaHT yTHUIIU3AIUH:

1. YmakoBouHast jieHTa (haKTHYECKHU MPEACTABISICT COO0I HOBYIO
cranbHyto neHTy u3 marepuana Crans 10 TOCT 1050-88 tommuHoM
1-2 MM, mupunoit 5 MM. TlpeqmaraeTcst HCTIONB30BaTh €€ B KauecTBE
3arOTOBKH JUIsl M3TOTOBJICHHSI METAIUIMYECKONW MeOeIbHOU QypHUTYPBI
(yTOnpHUKHM, HaKJIagKH, METIH, IOABECKH U T.I.) N0 TEXHOJIOTHH
XOJIOMHOW JINCTOBOW IITAMIOBKH. ByneT momoOpaHa HOMEHKIATypa
U3JIeui, HanboJiee 0CTPO BOCTPEOOBAHHBIX MEOEIbHBIMH (PAOPUKAMHU T
[TaBnonapa. B mepcrektuBe OyeT pa3paboTaHa TEXHOJIOTHS XOJIOAHOM
JIMCTOBOM IITAMITOBKH, IT0JI00paHO 000pYI0BaHUE U ITOATOTOBJIEH IPOEKT
yuyacTKa JiIs OpraHu3aliy U3rOTOBJICHUS MeOeNnbHON (QypHHUTYPHI.

2. TopieBast 00pe3b (paKTHYCCKU MPEICTaBIsET CO00il HOBBIC,
HO THYTBIE CTalbHbIe NoJ0ck! n3 Matepuana Crans 10 TOCT 1050-88
TONIUHON 2-6 MM, mupuHo# 250-300 MM, utnHO# 10 950 MM.

Jyist MCnoIb30BaHMs TAHHOTO BHJIA OTX0/1a B KAYECTBE 3arOTOBKU
JUTSL M3JIeJTMI MAIITHOCTPOEHUSI TpeOyeTCsl BCEro 0/{Ha TEXHOJIOTHYECKas
orepauus — npaska. byger nogobpana HOMEHKJIaTypa jAeTaneil s
W3JIeTMH MallIMHOCTPOEHHSI, PACKPOI KOTOPBIX BOZMOXEH U3 IT0I00HBIX
JIMCTOBBIX (TI0JIOCOBBIX) 3aroTOBOK [3, 4]. Cneuuduka [TaBnonapckoro
pernoHa IMOKa3bIBaeT, YTO JIAHHYIO 3arOTOBKY MOTYT HCIOJb30BaTh
JUISl CBOMX HYX] HE TOJIBKO JIIOObIE MEJIKHE PEMOHTHBIE, PEMOHTHO-
CTPOUTEIILHBIE, PEMOHTHO-MEXaHHYECKUE MAaCTEPCKHE, IIeXa ¥ YIaCTKH,
Ho 1 TOO «Puram-IlaBnoxap», 3aBog «OkTs10ps», Kazaxcranckas
BaroHOCTPOHTENIbHAST KOMIIaHUSI.

B nepcrextuse Oyzer pa3paboTaHa TEXHOJIOTHS IPABKH, TI0JI00paHO
o0opyI0BaHueE.

3. bokoBas 00pe3b — 3TO OCHOBHOI 110 00BEMY BHJl OTXO/IOB H
HauboJee CIIOXKHBINA M0 TEXHOJIOTUH nepepadboTku. OHa npecTaBisieT
cob6oit metannuyeckyw moiocy (Cranp 10 TOCT 1050-88)
MIPSIMOYTOJIBHOTO CEYEHUSI C OCTPBIMH KPOMKaMHM TOJIIMHON 2-6 MM,
nepeMeHHoit mupuHoit 5-20 mm. [Ipemiaraercs nepepadaTeiBath €€ B
BSI3QJILHYIO MPOBOJIOKY. byer pa3paboTana MapipyTHass TEXHOJIOTHS
BOJIOUEHHSI B POJIMKOBBIX BOJIOKAX ¢ HArpeBoM Marteprana. OcoOeHHOCTH
HCXOJHOI'0 MaTepuajia MoTpeOyIoT KOHCTPYKTUBHBIX W3MEHEHUH
CYIIECTBYIOLIEr0 TEXHOJIOIMYECKOTO MHCTPYMEHTA BOJIOYMIHHBIX
CTaHoB [5, 6].

B nepcrniextrBe Oyzer pa3paboTaHa IoJjHast TEXHOJIOTHUS TOPSYEro
BOJIOYEHHS, I0100paH TUIT BOJIOYMIIBHOTO CTaHA U TIOATOTOBJICH IPOEKT
ydacTKa Ui OpraHu3alui IPOM3BOJCTBA CTAIBHON IPOBOJIOKH U3
OTXOJIOB.

4. I'par — saBusercs cuenquduueckuM MaTepualioM, Tak Kak
MPEeJCTaBIAET CO00H HEPOBHYIO, H30THYTYIO OT TEPMUYECKHX U
MEXaHWYECKUX HalpsDKEHUH JICHTY, CTajlb YaCTUYHO OKHCJIEHA B 30HE
1I1Ba, Kpast JICHTHI OILIABJICHBI M MIMEIOT CHIIBHO Pa3BUTYIO ILIEPOXOBATYIO
TTOBEPXHOCTb.

OjHaKO UMEHHO 3Ta OCOOEHHOCTD MO3BOJISIET UCIIONIB30BATh IPaT
B KauecTBE FOTOBOI'O MaTepHaia JUlsl apMHUPOBAaHUS KeJIe300€TOHHBIX
nzgenuid. ['par BIIOJIHE MOKET 3aMEHHUTH HEHAIPATaeMylo apMaTypy
Kiacca Bp-1, a takke A-1I, A-II skBUBaneHTHBIX CEUEHMIA, KPOME TOTO,
IIPY U3rOTOBJICHUHM HEKOTOPBIX JKeIe300€TOHHBIX M3AeNui (rumra
OTpakJICHUsI, ITapareTHas IuTa, OOPIop U T. I1.) OH OyAeT Jaxe Oonee
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3 deKTUBEH, TaK KaK MMEET OOJBIIYI0 MOBEPXHOCTh CICTUICHHS C
6eTonoMm [7-9].

IIpennaraempiii HOBBIH CITOCOO apMUPOBAHUS KEJIE300€TOHHBIX
HU3JCIMH MMEET BeChMa BBICOKHMI MATCHTHBIM M HHHOBAIIMOHHBII
notennuan [10-12]. B mepcnekTuBe OyayT M3ydeHBI CBOICTBa
TEXHOJIOTMYCCKHUE M TIPOYHOCTHBIE JKEIe300CTOHHBIX M3/ICIHIA, TIOTYyYCHHBIX
C HOBBIM apMHUPYIOIIUM MaTePHAIIOM, OyJIeT pa3padoTaHa TEXHOJIOTHS UX
W3rOTOBJICHHUS, TOJI00PAHO HEOOXOIMMOE 000PY/IOBAHUE U TTOTOTOBIICH
MPOCKT YYaCTKa JJIsi OPraHH3al MK H3TOTOBJICHHS JKeIe300€ TOHHBIX H3ICITHIA
C HOBBIM apMUPYIOIIHM MaTepuaioM «I patodeTony.

[Mnanupyemas KoMMepIHanu3anus padboThl — 3TO MOJTOTOBKA
HECKOJIbKMX CTapT-all MPOEKTOB C MEePEeX0J0M B MAIIMHOCTPOCHHUE,
METAJUIYprUI0 U CTPOUTENbHYI0 MHAYCTpHUI0. Bo3MoxkHa mpogaxa
JUIEH3NOHHBIX COrJIAIIEHUH Mmocie obecneueHns MaTeHTHON 3alUuThI
WHTEJUICKTYaJIbHONH COOCTBEHHOCTH.
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MAarucTp reojioruu u passeaku MIIU, nayunslii corpyaauk, AO «KasHUU
JHepreTHKH uMeHu akaaemuka LI. Y. Yokuna», r. Aamartbl

B mocnenHue roasl Bce Ooibpniee BHUMAHHE NPUBIEKAIOT
1pOOIIEMBI HCIIOJIB30BAHMS YHCTHIX HETPAIULOHHBIX BO30OHOBIAEMBIX
ucrounukos sHeprun (HBUD) miist Hy X1 sHEprocHab)eHNs pa3INIHBIX
CEIIbCKOX 035 ICTBEHHBIX, TPOMBIIUICHHBIX H )KUJIHIIHO-KOMMYHAJIBHBIX
00BEKTOB, B TOM YHCIIE U U TepepaboTKi OTXOJ0B. AKTYaIbHOCTb
U NEePCHEKTUBHOCTD JaHHOTO HAIPaBJICHHUS SHEPreTUKH 00yCIOBIEeHA
IBYMS OCHOBHBIMH (paKTOpPAaMH: HEOOXOZHUMOCTBHIO CHHMIKCHHUS
HETraTHBHOI'O SKOJIOTHYECKOI'0 BIMSHUSA Ha OKPY)KAIOIIYIO Cpeny H
HEOOXOIUMOCTBIO IIOMCKa HOBBIX BHAOB 3Hepruu. TpanuroHHbIE
TOTUTUBHO-YHEPTeTHYECKHE pecypchl (Yyroiab, HeQTh, Ta3 U T.1.) MPH
CYIIECTBYIOIIMX TEMIAaxX Pa3BUTUS HAyYHO-TEXHHYECKOTO Iporpecca,
IO OIIEHKaM YYEHBIX, HCCAKHYT B Ommkaiimmue 100-150 ner. imenHO
[0 3THM IPUYUHAM, MHOTHE Pa3BHTBIC CTPAHBI TPATSAT MHJUIHAPABI
JOJUTapOB HA PEaT3alHI0 IPOrpaMM [0 BHEAPEHUIO BO30OHOBIAEMBIX
HCTOYHHKOB.

OnHaKko Ha MyTH ITUPOKOTO HCIOJIB30BAHUS HETPAAUIIMOHHBIX
BO300HOBJIIEMBIX HCTOYHUKOB SHEPT MU CYILECTBYET U HEMAJIO CEPhE3HBIX
HPETSITCTBUMN, IPEXe BCEro, TEXHUKO-9KOHOMHYECKOT0 XapakTepa. ITo
KpaifHee HeOCTOSHCTBO OOJIBIIMHCTBA TAKUX HCTOYHUKOB SHEPTHHU BO
BPEMEHH U B [IPOCTPAHCTBE, MaJlast INIOTHOCTh IOTOKOB DHEPTHUH, C 4eM
HEOCPE/ICTBEHHO CBSI3aHBI BBICOKAs KAIIUTAIOEMKOCTh CTPOHUTENBCTBA U
ce0eCTOMMOCTh 3HEPrHH, 3HAYUTEIIbHAS CTENICHb PA3HOTO POJIa PUCKOB.

Tem He MeHee, 3a mociegHHE TOIBl B MHpPE OB JOCTUTHYT
3HAYUTENBHBIN IIPOTPECC B OBBILICHAN SKOHOMHYECKOT'O HCTIONB30BaHU
HeTPaAUIIMOHHBIX UCTOYHHKOB SHEPTrHH. Tak, B HECKOJIBKO pa3
CHU3HJIUCH 3aTPaThl Ha CTPOUTEIHCTBO BETPOBBIX M COJNHEYHBIX
IEKTPOCTAHIMH, YTO HOBBICWIIO HX KOHKYPEHTOCIIOCOOHOCTD JJaXKe B

cpaBHeHUH ¢ TpaauiroHHbIME TOC, paboTarolMy Ha OPraHMYeCKOM
TOTIIINBE.

W3 BO300HOBISIEMBIX UCTOYHUKOB SHEPTUHU, HCIOIb3YEMBIX
I TOJy4YeHUs BJIEKTPpUUYECcTBa, THJpOIHEpTeTHKa Haubolee
pacnpoctpaneHHas. [lo cpaBHEHHIO C IPyrMMHU TPaAUIMOHHBIMU
BHJAMH 3JIEKTPOIHEPTeTUKH, THIPOIHEPreTHKa SBISIeTCsl Hanboiee
SKOHOMHYHBIM M 3KOJOTMYECKH 0€30MacHBIM CIOCOOOM MOJIY4YEHUs
3NIEKTPOIHEPTUH.

OOBEKTHl MaJlol THIPOIHEPTETHKU YCIOBHO JICNST Ha J[Ba THIIA:
«MuHNI» (00ECIEeUNBAIOT SUHUYHYIO MOIMHOCTE 10 5000 kBT) u
«MuUKpo» (paboraror B quanazone ot 1 1o 100 kBt). Muanl 3C — kax
npaBuio, mwioTHHHBIE ['DC, A1 CTPOUTENBCTBA KOTOPBIX Tpedyercs
MHOTO MOJTOTOBHUTENBHBIX U 3€MEJIBHBIX PadOT, BIUSIOMINX Ha
npupoasbii nanamadr. Mukpol' DC ycnoBHO aensT Ha 3 Buza:
HHU3KOHAINOPHBIC; JIEpUBAallMOHHbIE; cBOOOMHONMOTOYHbIE. Jls
CTPOUTENBCTBA HU3KOHAIOPHBIX INIOTHHHBIX Masbix ['9C He00X0q1uMO
BBIIIOJTHEHHE OOJIBIIOr0 00beMa 3eMIISTHBIX padoOT MO BO3BEIEHHUIO
IIOTHHBIL, YTO CYIIECTBEHHO MOBBIIIAET UX CTOUMOCTb U OTPHIIATENIBHO
BJIMSICT Ha OKPY KoM IaHmadT MecTHOCTH. 115 IepUBalluOHHBIX
Mukpol' 3C TpebyroTcs paboThl IO U3MEHEHHUIO pycila PeKH WU
CO3/IaHUIO JIEPUBAI[MOHHOTO pyKaBa (KaHalsla), YTO TOXE BJIEUET 3a
c000i1 00beM 3eMJIISIHBIX paboT, XOTS U MEHBIIIEM, YEM B TIPEIBIAYILEM
Bapuanre. [l cBoboaHOnoTouHo# Mukpol DC Tpedyercst Han4ne pex
C HEOOXOJMMBIM 3aM1acoM T'HJIPOPECYPCOB.

Hcnons3oBanue I'DC Takux MomHocTel — 11t Kasaxcrana BoBce He
HOBOE, a XOpoIIIo 3a0kiToe cTapoe: 1o 1960-x rr. B PecryOmuke padboraiio
HECKOJBKO ThIcAY Majbelx ['OC, moka He Ha4aJloCh CTPOUTENBCTBO
kpynHbIX 'DC MOITHOCTBIO B COTHH U ThICsiuM MBT.

B Hacrostiee Bpemst, 1715 SHEProcHa0KeHUsI TEPPUTOPHIH, YAAIeHHBIX
OT JINHUH 3JIEKTponepeay 1 MEJIKMX pacCpeloOTOYEHHBIX oTpeduTeneit
B OCHOBHOM NPHUMEHSIOTCS AU3EIbHBIE U OCH303JIEKTPUUECKHE
arperatbl. Hapsigy ¢ Ba)KHBIMH NpPEMMYIIECTBaMHU, TAKUMH Kak
TpaHCHopTabeNnbHOCTh, aBTOMAaTHYECKOE PETYJIUPOBaHHE, MPOCTOTA
Iycka ¥ OCTAaHOBKHU, 3TH arperaTbl UMEIOT PAJX CYLECTBEHHBIX
HE/IOCTaTKOB: UCIIOIb30BaHKE Je(UIIMTHOTO U JOPOTOr0 AU3ENBEHOTO U
OEH3MHOBOT0 TOILIMBA, 3arPSI3HEHNE OKPYIKAIOIIEH Cpebl BEIXJIOMHBIMU
ra3amu, He0OXOIMMOCTb CO3/IaHH 3aI1acOB TOIIMBA, BBICOKAsk OXKapHast
OIaCHOCTb, BBICOKHI YPOBEHb IIyMa, HEOOXOANMOCTh TIOCTOSHHOTO
00CnyXUBaHMUS U CIOXHOCTb JOCTaBKHM TOIJIMBA Ha OOJbIIHE
paccTosIHHUS.
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3aMeHOI WM JOTIOJTHEHUEM K JTU3EIIbHBIM U OEH303JIEKTPHYECKUM
CTaHIMSAM MOTYT CIIY>KHTh CBOOOmHONOTOYHBIE MUKpOl DC, KoTOpHIE
MOTYT CYHIECTBEHHO YJIYYIIHTh SHEPTOCHAOXEHUE M MOBBICHTH
3(h(HhEeKTUBHOCTh MHOXKECTBA MEJKUX MoTpeoutesncii. OHU MO3BOJSIOT
COXPaHMTh HPUPOJHBIN JaHIMIAPT, OKPYKAIOIIYI0 CPelly HE TOJIBKO
Ha JTalle 3KCIUlyaTallid, HO M B Ipoliecce CTpouTenbcTBa. [lpu
aKcmutyaTaui Takux ['9C OoTCyTCTBYET OTpHULIATEIBHOE BIUSHUE
Ha Ka4yeCcTBO BOJBI: OHA HE TEepPSET NEPBOHAYAIBHBIX MPUPOTHBIX
CBOWCTB M MOXET HCHOJb30BATHCS ISl BOJOCHAOKEHHS HACEIICHUS
W HE OKa3bIBacT HEraTHBHOI'O BIMSHUS Ha (ayHy peku. B oTnmune
OT JAPYTHX JKOJOTMYECKH Oe30IMacHBIX ajJbTEPHATUBHBIX UCTOYHHUKOB
9JIEKTPOIHEPTUH (TaKMX, KaK COJHIIE, BETEp) Majasi THPOIHEPreTHKa
MEHBIIIE 3aBHCUT OT U3MEHEHUS YCIOBUH OKpYXKaIOLIeH cpebl.

[lepeyeHbp MOTEHUHMANBHBIX UCTOYHHUKOB SHEPIHH I MaJloi
THJIPOIHEPTETHKN HEOOBIYaliHO MIMPOK. DTO HEOOIBIINE PEKH, PYUbH,
€CTEeCTBEHHBIE Mepenaabl BHICOT Ha 03EPHBIX BOJOCOpocax M Ha
OPOCHTENBHBIX KaHAJIaX MPPUTalMOHHBIX cucTteM. TypOuHbl Masbix ['OC
MOXHO HCIIOJIb30BaTh B Ka4eCTBE TacHUTENIed SHEPTUH Ha Iepernanax
BBICOT NMHUTBEBBIX M JAPYTUX TPyOONPOBONOB, MpeaHa3HAYEHHBIX
JUIS TIEPEKAYKH Pa3IMYHBIX BUAOB XHJIKHX HPOJYKTOB. Y CTaHOBKA
HEeOOJBIINX T'HJIPOIHEPrOarperaTroB BO3MOXKHA HAa TEXHOJOTHMYECKHX
BOJIOTOKaX TaKMX KaK MPOMBIIIJICHHBIC U KaHAIN3aI[MOHHBIE COPOCHI.

Haubosice KOHKYpPEHTOCTIOCOOHOW 00JIaCThI0O MPUMEHCHHUS
MUKpOI " IC SBISIFOTCS 30HBI ICIICHTPATN30BAHHOTO 3JICKTPOCHA0KEHUS,
KOTOpBbIE, KaK PaBUIIO, PACIIONIOKEHBI B OTJAJICHHBIX TPYHOJOCTYITHBIX
paiionax. [ToTpebuTensmMu 3Hepruu B 3THX paiioHax SBIISIOTCS pa3InyHbIe
CEJIbCKOXO03HCTBEHHBIE O0BEKTHI, HEOONIBIINE ITOCENKH, KOTTEKH.
YcraHOBIEHHass MOITHOCTD JIEKTPUYECKUX HArpy30K COCTaBIISET OT
€/IMHUII JI0 HECKOJIBKHX JIECSITKOB KBT, B cocTaBe Harpy3ok npeooiiaiator
pasznuuHble ObITOBBIE MPHOOPLL. ['paduk HAarpy3kH KpaiftHe N3MEHYHB,
BO3MO)KHA HECUMMETpPUYHAsI Harpy3Ka 1o (a3aM UCTOYHUKA ITUTAHUSL.

OcHoBolii anexTpuueckoi yactu Mukpol DC sBseTCs TeHepaTop C
cucreMoi yrpasieHus. OCHOBHBIMH TPEOOBaHHUSIMH, PEIbSIBISIEMBIMH
K TeHepaTopy, SBISIOTCSA: yNPaBISEMOCTh, BO3MOXHOCTh €ro
JKCILTyaTaluy Ha OTKPBITOM BO3JIyX€ C BBICOKOH CTETIEHBIO Ha/IS)KHOCTH
B T€YEHUE JTUTEILHOTO BPEMEHH.

Bcé Goubliee pacipocTpaHeHre B aBTOHOMHBIX JIEKTPOCTAHIHAX
TMOJTy4al0T HU3KOCKOPOCTHBIE CHHXPOHHBIE T€HEPaTOPbI C BO30YKICHHEM
OT TOCTOSIHHBIX MarHUTOB. OHU TIO3BOJISIFOT O0OECIIEUUTh HAaMITydIIne
MaccorabapuTHBIE U YHEPreTHYECKUE TOKa3aTelH, a TAKKe UMEIOT

MaJblii oceBoil pazmep. Oco0eHHO 3TO 3aMETHO NPHU YBEIHMYCHUHU
yucna nap noirocoB 70 10 u 6onee. [IpumeHeHne HU3KOCKOPOCTHBIX
TOPLEBBIX AIEKTPUUIECKUX T'€HEPATOPOB IO3BOJISIET CYIIECTBEHHO
YIPOCTHTh KOHCTPYKTUBHBIE CXEMBI 32 CUET OTKa3a OT NMPUMEHEHUS
MYJIBTUILUIMKaTOPOB CHU3UTH TabapuTHl M CTOUMOCTb. B 3T0i cBsizu, B
CTOPOHY CHIYKEHHS CTOMMOCTH ¥ ITOBBIIICHUSI HAJIEXKHOCTH, U3MEHSFOTCS
TEXHUKO-3KOHOMHUYECKUE U CTOMMOCTHBIE [TOKA3aTEIH SJIEKTPOCTAHIIHH.
ACHHXPOHHBIE TEHEPATOPBI MPUMEHSIOTCS PEXE M3-3a CIOKHOCTHU
B030YKIEHHS M PETyIMPOBAHNS BEIXOAHBIX 3JIEKTPHYECKHX ITapaMETPOB.
Jn1si HU3KOCKOPOCTHOTO TOPLIEBOI'O CHHXPOHHOTO I'€HEpaTopa Ba)KeH
BBIOOp BHYTPEHHEW T'€OMETpPHUH, TaKOW KakK: MIMPUHA ITOJIOCHOTO
HAaKOHEYHHMKAa OTHOCHUTEJIBHO IIHPHHBI MOCTOSHHOIO MarHuTa;
BBICOTA, TOJIIIMHA U KOJMYECTBO 3yOIIOB SKOPs. DTO HEOOXOAUMO ISt
TIOJTyYEeHHUS] KAYECTBEHHOTO BBIXOTHOTO CHHYCOU/IAJIEHOTO HAITPSKEHHSI.
A oT BBIOOpA TAKOTO I'€HEPATOPa 3aBHCUT BBHIOOP 3JIEMEHTOB CUCTEMBI
yIpaBieHHs, 00eCIIeYNBAIOLICH TOJHOCTHIO aBTOMAaTU3UPOBaHHBII
PEXUM pabOTHI.

CucreMme ynpaBJieHHsI B 3TOM Cllydae HEOOXOANMO MOTPEOUTEITIO
nepesiaBaTh KaueCTBEHHOE CHHYCOMJAILHOE HalpsDKeHHE 0e3 KaKkhX-
0o nepeboeB. [ aBTOHOMHBIX MCTOYHHUKOB 3HEPTHH, B CHCTEME
yrpaejeHuss Haubosee 3p(HEKTUBHBIM CIIOCOOOM CTaOMIU3ALMHU
I1apaMeTPOB BBIXOJHOTO HAIPsDKEHHS TeHepaTopa sIBIISICTCS IPUMEHEHUE
aBTOOAJTACTHBIX HATPY30K AJIS PETyJIMPOBAHHS CyMMapHOM BBIXOTHOM
MOIIIHOCTY B 3aBUCHUMOCTH OT SHEPTHHU PEYHOT0 MoToKa. Mcronp3oBanue
TaKOI CUCTEMBI YIIPABJICHUS HE BHOCUT UCKaKEHHH B JOPMY BBIXOZHOTO
HanpspkeHnsi. OHa Hajie)KHa, CPaBHUTENILHO HEZ0porast 0 CPaBHEHUIO
C CHCTEMOH yNpaBJIeHUs C MpeodpazoBaTesieM YacTOThl U HE TPEeOYIOT
CIEHaIM3UPOBAHHOTO CEPBUCHOTO 00CITYKMBaHHS.

CBOIO HCTOPHIO JIEKTPUUYECKUE T'€HEPATOPHI C MOCTOSHHBIMHU
Maruutamu BenyT ¢ 30-X romos mpouuioro crojetus. HeBsicokue
yIeNbHBIE MMOKa3aTeNH MOCTOSHHBIX MarHUTOB, OT KOTOPBIX, B
MIEPBYIO OYepe/ib, 3aBUCAT TEXHUYECKUE U MaccorabapUTHBIE TaHHBIE
OTpaHUYMBAIN WX NpuMeHeHne. B 60-x rogax ObuM pazpaboTaHbl
U HallJIM OIMPOKOE NPUMEHEHUE aHWU30TPONHBIE CILUIAaBBl THIA
IOHAK24, FOHAK35TS, FOHAK40T, xoTtopble 3a cYeT CO3AaHUA
HalpaBlIeHHOH KpHUCcTAIIU3anuKu o0jaganyu OOJBIIMMH yAeIbHON
MarHMTHOM 3Heprueil u KOo3pHUTHBHOM cuioi. BennunHa ynensHoOI
MarHuTHOW 3Hepruu nocturia 3nadeHuit (BH)Ttax=96-10" Tn-A/m,
9TO MO3BOJHMJIO 3HAYUTENIBHO PACUIMPUTDH JAMANAa30H MOIIHOCTH U
YacTOTHI JEKTPUUECKUX I'€HEPATOPOB C IOCTOSHHBIMH MarHUTaMH.
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ITo BecoBBIM XapaKTepUCTUKAaM MarHUTOINEKTPHUECKUE T'€HEPaTOPHI
10 40 xB-A npu gacrore 400 I'1y cTanu cormocTaBUMBI C FeHEpaTopaMu
C JJIEKTPOMArHUTHBIM B030YyxaeHueM. lllupokoe nmpumeHeHne 3TH
MarHuThl HallUIM B T€HEPaTOpax Majoi MOITHOCTH JUIs aBTOHOMHBIX
CHCTEM 3JIEKTPOCHA0KEHHS U B Pa3IMYHOrO POjia BCIIOMOTATEIbHBIX
reHeparopax.

[IpakTHyecku B 3TO ke BpeMsi ObUIM pa3padOTaHbl MaTepHabl
Ha OCHOBE PEJIKO3EMEJIbHBIX AJIEMEHTOB U KobasibTa SICoS, nmeronmx
MaKCHMaJIbHYIO Y/ENbHYI0 MarHuTHyto sHepruto {BH)rax=(60-240)-
10"3 Tn-A/M. VX nosiBiIeHHE NO3BOJIIIIO CYIIECTBEHHO CHU3UTh Maccy
u rabapuTHBIE pa3Mepbl TeHEPaToOpOB M MO3BOJMIO KOHKYPHPOBATh C
TeHEepaTOpaMH C 3JIEKTPOMAarHUTHBIM BO30YKJICHUEM B O0Jiee ITMPOKOM
JIarna3oHe MOLIHOCTEH. B 60nbIIMHCTBE CBOEM OHU HaIlUTH TPUMEHEHHE
B aBTOHOMHBIX CHUCTEMax 3JIEKTPOOOOPYIOBaHUS, YCTaHABIUBACMBIX
Ha HEepeJBIKHBIX 3JIEKTPUUECKUX CTAaHIUAX, HA aBUAIIMOHHOM H
ABTOMOOMIJIEHOM TPAHCIIOPTE, B aBTOMATHUKE U OBITOBOH TEXHHUKE.

Ha ceromusimHuii neHp Bce O0O0NbIIEH MONMYJISPHOCTHIO
MOJIB3YIOTCS MarHUTOTBEp Ible MaTepuaisl cuctems! UitPeB. I1o cBoumM
SHEPreTU4YeCKUM MOKa3aTelsiM OHM MPEBBHIIAIOT MarHUTHl HA OCHOBE
PEeAKO3eMENbHBIX 3JIEMEHTOB U KoOanbTa (MpejeibHas MarHUTHas
sueprus (BH)rax=(200-380)-10" Ta-A/M) 1 MO3BOJISIOT 3HAYUTEIBHO
CHHM3HTBH MaccorabapuTHbIE MOKa3aTell MalliH C BO30YXXJIEHUEM OT
MOCTOSHHBIX MarHUTOB. Takye MalIHbI HAXOAAT IIMPOKOE IPUMEHEHHE
B aBHa-, paKeTO- ¥ aBTOMOOWIIECTPOCHNH, He(hTEera30BOM KOMILIEKCE U
MaJjol PHEepreTUKe.

IIpruMeHeHne HOBBIX BU/IOB TOCTOSIHHBIX MAarHUTOB IPEIONPEEITHIII0
CO3JlaHUE HOBBIX MAarHUTHBIX CHUCTEM POTOpA, UCHOIB3YIOIIHUX
X 0COOCHHOCTH. DTO MHIYKTOPBI C MarHWTaMu THIIa 3BE3/10YKa,
NPU3MATHYECKUMU MarHUTaMU U COCTaBHBIMHM LUIUHIPUUYECKUMU
MOJIIOCHBIMU OallMakaM#, ¢ Ma30BBIM pa3MeElIeHHEeM MarHHTOB,
UHAYKTOPBI C MPU3MATUYECKUMHU MarHUTaMH KOJIJIEKTOPHOTO TUIIA.

Bonpmioit Bknax B pa3sBUTHE TEOPUHU 3IEKTPHUUYECKHX MAIIUH C
MOCTOSIHHBIMU MarHuTamu BHeciu JlapuonoB A. H., bamarypos B. A.,
lanrees @. ., lenosckuit A. H., [lanunesud 4. b., byt 1. A., lleBueHko
A.D.ump.[L,2].

MHoro paboT OTeYECTBEHHBIX U 3apyO0eKHBIX aBTOPOB MOCBSILECHO
TEOPETHYECKOMY OOOCHOBAHUIO M MPAKTHYECKOW peanu3alnuu
CHHXPOHHBIX T€HEepaTopoB ¢ nmoctosHHbIMH MarHutamu (CI'TIM)
Pa3IMYHBIX KOHCTPYKIINIT B BETPOAHEPreTHYECKNX ycTaHOBKaX (BOY) n
MaJIbIX THIPO3JIEKTPOCTAHINSAX : MUHU- U MUKpO-I"OC. 310 00yciioBieHo

BBICOKOH HAJEXHOCTHIO 3TUX MAIIMH, IPOCTOTON KOHCTPYKIIUH,
BBICOKHM K.II.JI. T MAJIOH HHEPIIOHHOCTHIO IIPH IIEPEXOIHBIX IIpoIieccax
[3,4].

Okcmyaranus CITIM B kauecTBe reHepatopoB st BOY n Mansx
I'DC HaknagpIBaeT HAa HUX CBOHM TPeOOBaHUS:

— NI YyOPOIIEHHS MM HUCKIIYEHHUS MYJIbTHIIHKATOpPA,
HEOOXOIUMOTO ISl COTJIACOBAHMS YacTOT BPAIICHHS BETpOKoOJeca
(100-500 06/muH) u cepuitnoro reaeparopa (1500-3000 06/muH),
YTO BEAET K 3HAYUTEIHPHOMY YMEHBIICHHIO CTOMMOCTH yCTaHOBKH,
yBEJIMYEHUIO HaaexHocTH, pocty KIIJl a, ciegoBarenbHO, U pOCTy
rOJIOBOM BBIPAOOTKHU 3JIEKTPOIHEPTHHU, OHU TIPUMEHSFOTCS IPH HU3KUX
4acTOTaxX BpAICHHS

— TMOBBIIIEHHBIE TPEOOBAaHUA K MOKA3aTENsIM HAISKHOCTH, IS
YMEHBIICHUS PACX0/I0B Ha 00CITy>)KUBAaHHE U PEMOHT.

— Beicokuit KIIJI.

— obecriedyeHre 3amycka reHeparopa NpH HU3KUX CKOPOCTSX
BpaleHHsI BETpoKoJieca (Majablii MOMEHT 3aJTUTIaHMS ).

— OrpaHUYEeHHA 10 TadapuTaM MaIIUHBL

— JKECTKOCTh BHEITHEH XapaKTePUCTUKH.
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®EPPOCUIIUKOANIOMUHUIA ©HAIPICIHAEN A3
TASAPTKbIWTAPBIHAOA TY3INETIH LWAHHbIH
ANEKTPO®PUIUKANDBIK KACUETTEPIH 3EPTTEY

XK¥MALLEB M. C.
MarucTpanT, Kaparanasl MeMJeKeTTiK TeXHHKAJIBIK yHHBepcuTeTi, Kaparanab! K.
YEKMMBAEB A. ®.
T.F.K., K. O0imeB aTbIHAaFbI XUMHKA-METAJIYPIrUsi HHCTHUTYThI
BYKAEB H. H.

MarucTpaHT, Kapafaﬂl]bl MeMJRKETTIK TeXHHUKAJIBIK yHmzepcheTi, Kapara}mu K.

Korape kpeMHHUHAI OanKbMalapABIH XoHE
(heppOCHITHKOATIOMUHANIIH Keke KemeHi oankpmanapsl (PCA)
KpPEeMHHIA MEH aTFOMUHA/IIH ra3abIK (as3aza ra3 Topisai CyOTOTHKTHIKTEL
OCBI 3JIEMEHTTEPAl TOTBIKCHI3JaHABIPYIAFbl )KOFATYbIH KaMTHIBI.
Con cebenren, ®CA GankpITy Ke3iHIE Meml YCTiHAET1 MIUXTaHBIH
KYHiHE YIIKEH KOHIJI ayIaphbll, JJIEKTPOATAp aifHAIAChIH/A 3apsi] )KOHE
CBIMBIMABUIBIFBl KOHYCTapBIHBIH YaKTBUIBl KOIICHITYIAFbl TYPaKThI
6axpuiay 60mbIm TaObUTaABl. OCH 911iC KpeMHHN MEH aJTIOMIHHANIIH Ta3
Tapi3zec CyOTOTHIFBIH TYCIpyiHE JK9HE OAJKBITY YpIiciHe KalTapyblHa
MYMKIHIIIK Oepei.

BbyFan KapamacTaH, OIMXTaFbl )KayanThl CAaHBIHAA KPEMHHUI MEH
AMFOMHUHUITIH >koFaysl 20-25% ra neiiin xetyi MmymMKiH. COHABIKTaH,
maHAbl KallTa eHJey KOHE OHBIH >KaJIFAachlH nainanany Kazaxkcran
PecnyGimkacsIHAaFB KPEMHUHATIOMUHANIT] OaNKpIMalapIpIH KEeIIeH1
OHJIIpiCiHIETI KOJIEMiHiH YIKeiyiHe KbI3BIFYIIBUTBIK Ty IBIPa/IbI.

I'asz Tasapry xy#enepinme man SiO, xone AlO,-Tig
CyOTOTBIKTApBIHBIH TOTHIFYBIHAAFEI 90-95 % Typaznsl, amop¢Thl
IUCTIEPCTI KpeMHe3eM MEH TIIMHO3EeMHIH opTamia HaKTHl OeTiHiH
aymanbl 15-20 M*/r Kypaiiner. lan kypameiaaa SiO, 73-75 %, AlO,
20-25 %, Oyn KaiiTa eHJAEy YIIiH MaHBI3[bl IINKI3aT KYpaWIbl.
OCA eHzipiciHAeTi IIaH KaJABIKTAPBIH OHJIEYAETi HETi3Ti OaFbITHI
OHJIIpiCKEe KECEKTEeNTeH IIUKi3aT TYpiHIae KaiTapy OOJBIN TaOBLIambL.
[ITagHBIH XKOFaphl HAKTHI OCTiHIH ayAaHbl ATIOMUHUN MEH KPeMHUNHIIH
Ba3TOHAAPBIHAH TEXHOJOTHSUTBIK Ta3bIH CY3YAET] HETi3T1 X Ta1a )KoHe
OCA OankpiTymars! ypaiciame acep ereni. Ocel MakcarTa 0i3 Kemip
mragsiHaH @CA GaIKBITY IPOIECIH JKY3€Te aChIPy YIIIH MaHbI3IbI OOJIBIIT
TaOBUTaTBIH OPUKETTEPIiH IeKTPOPHU3UKAIBIK KACHETTepi 3epPTTEINIi.
Bpukerrep naiteramay 5,9 Mlla xene 9,8 MIla kpiceiM KymIi Oap
3epTXaHalbIK npectepae xyprizinai [1]. bpukerrep 5-30 % xypammac
1rag MeH 10 % bUTFaIABIIBIKTAaFbl YCAK KOMipIIep MEH IIIaHHAH JKaCallibl.

BpukerTepnin OepikTidiriH apTThIpy YIUiH IIHKI3aT KOCHAChIHBIH
canmarbIHbIH 5-7 % memmepinae 20 % cy epiTiHaici maiganaHbuia sl
BepikTiikke >Xypri3uireH ChIHaK HOTHIXKECIHJE ajlblHFaH OpUKEeTTEep
(beppokopeitna exaipiciniy Tanantapeiaa (I'OCT 21289 -75) 6epikTinik
CHIIATTaMaChIH/Ia TOJIBIKTAll COKeC KeIeTIHIITH KOPCeTTi.

Kynniniri sxorapsl «Capbl-Aabip» KeMip KEHIIIiHIH TikemeH,
OpHKeTTep YLIIH TeMmIepaTypachlHa OalIaHBICTBI JKOFAphl KYJIAl
KOMIpIMEH 3JIeKTp Ke/IepriciHe KapbhIM-KaThIHACKI 3ePTTENI.

Bpuxkertep keneci KypaMmsl 0061, caaMarsl, %: 67,3 kemip, 32,7
I1aHbl Ba3rouaapsl. [1lnxra MuHepanaapbIHbIH 0apiIbIK TOTBIKTAPBIHBIH
TOTBIKCBI3ZIaHY PEAKIMsIIaphl YILTH KOKETTI CTEXHOMETPUSIFA KOMIpTeTi
MeJIIepi colKec Kei.

Ta:xkipnbe oTki3y amicremeci. Toxipude oTkizinyi ymin «Capsl-
AZBIp» KUBIPIIBIK OpUKETTEePiH KbI3ABIPFaHJa AJIEKTPOKEACPTiCiHIH
caJbICTBIpMalbl JKOFanybiH eney kesinge 70 % «Capsi-Ansip»
keMmipi MeH 30 % yHTaTbUIFaH OpUKETTEpACH Typazbl. bapisik yurinepi
3-5 MM mmKizar (pakuusicbiHIa O0NIIBL. OIIeM KOFaphl TEeMIEpaTypajibl
TammaH siekTponeninge oTKi3ial. YATiaepaiH 3IeKTpKeAepriCiHiH
esrepicit 3eprrey 25-1500 °C teMnepaTypa apaibiFbIH/A )KOHE KbI3IBIPY
KBULAAMIBIFBL 20-25 rpan/MuH kKaFJalblHIa O©TKI31IAI. ATanFaH
KOMIp/iH MEHILIIKTI 3JeKTpKeaepricin 3eprrey Opan MeTauryprus
WHCTUTYTBIHBIH dAiCiMeH Xypriziani [2].

DneKTpKeneprini aHbIKTayFa apHaJFaH KYPBUIFEI 1 cypeTTe
kepcerinred. KypburrbIHbIH Heri3ri Oemiri quametpi 40 MM GoiaTsiH
adyHJ TyTikieneH (2) koHe OHBIH illiHE OpPHATBUIFaH rpaduT
AJIETPOATAPBIHAH TYPabI (4, 5). TeMeHr1 31eKTPox KO3FaIMalThIH AN
eTinm OeKITUITeH, all )KOFapFbl AJIEKTPOATHIH )KYK 9CEpiHEH KOMIpIiH
meryi Ke3inzae Tycinm-kerepinyre MyMmkiHziri 6ap.)Kyk epkaman
Jla )KOFapFbl 3JIEKTPOATHI 3€PTTEJIETIH MaTepHaliFa KbICHIIT TYpasbl.
CoHBIH apKachlH/Ia MaTepUalIMeH THIFbI3 OaiilaHbIc OpHATBUIABL, OYII
Karai peppoKopkITIIa eIl BaHHACHIHAAFBI ITHKIKYPaMHBIH KBICBIMBIH
Mozenneyai Kamramacei3 ereni. Kei3aplpy rpadur TyTikieciHiH
Kezeprici ece0iHeH TybIHIaHIbI.
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1 — s7exTp memti; 2 — amyH] TYTIKIIECi; 3 — 3epTTENIETIH MaTepHalr;
4 xxoHe 5 — rpaduTTI ANEKTpoATap; 6 — TYPaKTHI TOK Ke3i;
7 — Bonb(pam-peruitni Tepmomnapa (BP5/20);
8 — KeMipi KeB3OBIPFEIT; 9 — KYK; 10 — MEKpOMeTp.
Cypert 1 — MarepuangapIplH MEHIIIIKTi JIEKTP KeISPriCiH aHBIKTayFa
apHaJFaH KYPBUIFBI

ToxTaH oKmIaynay YILIiH alaHATHI TYTIKKE CaJlbIHFaH TepMolapa
(7) TemeHri anexTponaTa OopHanacaasl. Kemipmi xykTeme imriHpmeri
TeMIeparypa BoJdb(ppamM-peHuii TepMorapackiMeH onmeHei. Toxipuoe
GapriceiHaa op 100 °C caiiblH OeNTiIeHIT OTHIPHII, OCH TEMIepaTypa
KOPCETKIMTEpiHe CEHKeC TOK KYIIi aHBIKTAIABL. DIEKTPOIKA TYPAKTHI
TOK Ke3iHeH 3B kepHey xypri3inmi.

Hoatunxenep xoHe 0JapAbIH TaJKbLIaHYbl. «K0XCBI3» ypaic
JIETI aTaNaThIH KOFaphl KPEMHHIITI OaIKbIMaNIapIsl OAKBITYAa JIEKTP
KYaTTBUIBIFBIHBIH HET13T1 O6JIiri JOFabl CepIUTICTeH oTTi. Byn TeMeHTri
SJEKTPOATH KEHICTIKTIH JKOFaphl KPEMHHN OalIKbIMalIapblH OaIKBITy
YLLIiH )KOFapbl TEMIIEpaTypaa JaMyblHa 9Kese . KUty KOHIEHTpaLHSChI
YIIiH 3JEeKTPOITTH KEHICTIKTE KOMIPTEKTI TOTHIKCHI3IAHABIPFBIIIITAD
(KOKC, KOMip) IMUKIKYpaM OTIMIUTITiHE TOMEHT1 3IeKTPOTKI3TIITITIHIH
OTBIPYBIHBIH )KOFalybIHA He OOJIIbIL.

DeppOoCHITNKOATIOMUHHIA OANKBITYIBIH SpeKIlle TEXHOJIOTHAChIHA
COMKeC JKOFaphl MEKTPOATH KeIEePTisli TOCTYPIIi TOTHIKCHI3IAHIBIPFBIIIT
TYpiHe colKeC JKOFaphI Ky KeMip MEeH KeMIpJTi JKBIHBICTap KOJTIaHbLITybIMEH

enzipineni. CoHABIKTaH, OPUKET KOJIAaHy YIIiH YCHIHBUIFaH SJIEKTP
KEJIepTiCiH 3epTTey MaHbI3/1bI 00JTbI Ta0bLIa kL. 600-800 °C TeMmeparypaia
LIMXTaHBIH MEHIIIIKTI AJIEKTP KeJeprici (p) KOJOMHUKTIH XKOFaphl KaOaThIHa
colikec, OyJ1 Heri3iHeH KeMip calMarbIHbIH KypaMblHa, TeMIepaTypara,
COHBIMEH KaTap MaTepuaI/IbIH rpaHyJIOMETPHUSIIBIK KyPaMbIHBIH ©3repyiHe
TOyeN 1. DNEKTp KeAeprici MeH AJIEKTp OTKI3TIIITITiHIH (Y) TeMIepaTypara
TOYEJIIUIIr KOPCETKIITEpiHIH 63repiCiHiH HOTHKeNepi 2-3 cyperte rpadux
TYpIHJE KENTipiIreH.

P, Onent

— —a— =
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1 — capblagplp KeMipi; 2 — OpHUKeTTED;
3 — apanacThIPBUTFaH MIUKIKYpPaM.
Cyper 2 — MarepuannapsIH MEHIIIKTI 3IEKTP KeIepriCiHiH
TeMIIepaTypara ToyeIaiIiri
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1 — cappragbIp KeMipi; 2 — OpHuKeTTep;
3 — apayacTHIPbUIFaH IIHKIKYpaM.
Cyper 3 — MarepuanxnapIsiH 3JIeKTp OTKI3TIMITITiHIH
TeMIIepaTypara ToyeIAiIiri
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«CapbI-Azpip» keMip yHTarsl MeH 600-1100 °C temneparypaia
(heppOCHIIMKOATIOMUHHI OHIPICIH/ET I'a3 Ta3apTKBIII KOH/IBIPFBICBIHAH
QJIBIHFaH IIaHHAH XacaJIbIHFaH OPUKETTIH 3JIEKTPKeAeprici KeMipaeH
sxorapel. ®CA eHAipiciHJeri Ba3roH INAaHBIHBIH YJFalybl KoHE
HMIMKIKypaMmiaybl KOMipMEeH apajacybl MEHIIIKTI AJIEKTP KeaepriHi
JKOFapbUIaTaIbl.

Ocpl ToXIpUOCICH alTbIHFAH HOTHKE/ICH 013 KelleCiHi OaiiKaiiMBbI3,
erep mukikypamra 30 % Fa geifin OpukeT KocaThlH 0oJICaK,
(heppoCHITHKOATIOMUHUN OANKBITY YpIiciHe OH ocep eremi. bpuker
KYPaMBIHJIAFbI MUKPOJUCHICPCTEPPIIIH MaHBI3BI 30p, ce0cOi KpeMHHUIA
JKOHE TIOMHHUI TOTBIKCHI3IaHy bl KbIJIIaM/IaTaIbl.

KopbeITeIHABIIAH KedreHae, XYpPTri3iJireH 3epTTeyiep
(heppOCHINKOATIOMUHUN OHAIPICIHACTI ra3Ta3apTy HIaHIapbIH
OpuKeTTep JKacay KoHEe METAUTYPrHsJIBIK KaiTa eHJIIpyne KoJIaHy
ApKBUIBI )KOI0 MYMKIH/IIT1H KOPCETTI.
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CHWXXEHUE OTXOA0B 3HEPIETUKUN — MUPOBOW TPEH[

KOLWYMBAEB M. b.
A.T.H., 3aB. J1abopaTtopueii '9C u I'TC,
AO «KazHHH snepreruxn umenu akagemuka IlI. Y. Yoxkuna», r. Aamartsl
AKXAPOBA H. M.
TOO «KMK», r. AnimMaTtsl

Ha ceromusiniauii 1eHb yIieBOJOPOIHOE TOIUIMBO COXpaHsIET
CBOIO JIOMUHHPYIOILYIO POJIb B CTPYKTYPE MUPOBOT'O SHEPI€THUECKOTO
6ananca. K npumepy, Tonpko B Kutae norpednenue Hedtu 3a nociegaue
IATH JeT Beipociio Ha 30 %. Kurait 1o konna 2016 rona HaMmepeH BBO3UTH
n3-3a pyOexa nopsiika 7 MiH. Gappeneil HepTH B CYyTKH (KHUTalcKas
Hedrerazosas kopnopanus Sinopec [1]). [To mpornozam banka Standard
Chartered, KHP Brlitner Ha ypoBeHb 8,6 MitH. Oapperel B IeHb K KOHILY

TeKy1ero roaa. Jlonrocpounast 6aHKOBCKasi OlleHKa HE(QTSIHOTO UMIIOpTa
Kuras: 10 munH. 6appeneit k Hagay 2019 r. [Ipruem poct moctaBok
00yCIIOBIIEH HE TOJBKO 3amojiHeHneM CTpaTernyeckoro pesepsa,
HO W pa3BUTHEM HedTexuMUueckoi U HedrenepepabarbiBatouieit
npomsinuieaHoctd KHP [2]. HoBble TeXHOIOTMH TOOBIUH CYIIIECTBCHHO
YBEIMYMBAIOT OOBEMBI JOCTYITHBIX 3aI1aCOB «4E€PHOTO 30JI0Ta», a POCT
MPEJUI0KEHUS MOPa3yMeBaeT U YXKECTOUEHHE KOHKYPEHLIUU MEXTY
MIPOU3BOAUTESAMH.

Kuraii o6omen CIIA u cranm KpynmHEHIIMM aBTOMOOWIBHBIM
peiHKOM Mupa. CpaBHHTENBHO HOBBIM TpeHA — 3TO OypHOE pa3BUTHE
KHTalcKux aBuakomnanuii. B Hosiope 2015 r. B Kutae Obut ipesicTaBieH
TIepBBIi HalMOHAJIBHBIHN aBuanaiHep — C919, npsiMoii KOHKYpeHT Airbus
A320 n Boeing 737. PazBuTHe ceKTOpa MPUBOJUT K OLIYTUMOMY POCTY
crpoca Ha aBHakepocHH. Eciii roBopuTh 0 HE(TEIPOLyKTaX B LIEIOM,
To crpoc Ha HUX B Kurtae B ponuiom roay Beipoc Ha 6,2 % 10 9,4 MiH.
Oappeneii B cyTkH [2].

ITo umnopty suepronocuteneit KHP Teneps 3aHmMaer nepBoe
MECTO, HO 0 TOTpeOIIeH IO — ToJIbKO BTOpoe. 1o mpornosam Standard
Chartered, morpebienne B TekymeMm roay BeipacTeT Ha 420 ThIC.
Oapperneti B ieHs. B 2016 r. Ha Kutaii mpuaercs 37 % OT 001eMHpPOBOTO
pocTa crpoca Ha YIriIeBOJIOPOIBL.

Cnan moTpebneHus moka3anu cTpaHsl OpraHu3anuu
9KOHOMHYECKOTO coTpyaHnuecTBa U pazsutus (OOCP), B koTopyto
BXOAMT U EBponeiickuii coro3, — B 3THX CTpaHaxX CTallMl MOTPEONIATh
Mmenblie Hedtr Ha 1 %. [IpumepHo Takas xe curyanus u B CLLIA. Oto
00BSICHSIETCS C TIEPEX0/10M Ha Oosee FHeprodpeKTHBHBIE TEXHOIOTUH
U ucnoyib3oBanre BUD B 3Heprodanance cTpaHsI.

HaOmromaercst poct noTpeOIieHHs YISl HE TOJBKO B PA3BHUBAOIIAXCS
cTpaHax, Ho B EC, Hanpumep, B ['epmanun. B TedeHnn HeckombKux
JIET TUIAHUpYeTCs: cTpouTenbecTBO B OPIT yrompHBIX cTaHIuil obiei
MomiHocTeio 8 I'BT, uto cocraBnsier 10 % mmkoBoro morpedieHus B
crpane [3]. CampiM GonbliuM notpedurenem yris sisisercs KHP —
s10 moutH 40 % oT MupoBoro norpedaeHus yria. Takas TeHIeHIUsS
MIPUBOJUT K TOMY, YTO MUPOBOE TIOTPEOIICHHE TAK)KE PACTET TPUMEPHO
Ha 4 % B ro.

Cerojast 85 mporieHTa MOTPEOHOCTH B TOILIMBE 00CCIICUUBAIOTCS
3a CYEeT IT0JIE3HBIX UCKOMAeMbIX — yIJIsl, He()TH, ra3a ¥ ypaHa, U TOJIBKO
15 % npuxoasTcs Ha OO albTEpHATUBHBIX 3HEproHocureneil. 1 B
ommkaiinme 25-30 JeT ucKomaeMble YIieBoIopoabl Oy IyT COXpaHsITh
JIUJIEPCTBO B MUPOBOM OajlaHCe — COTJIAaCHO NMPOTHO3aM, MX JIOJISI He
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omycturcs Hike 80 mporeHToB. [la, ceifyac akTUBHO MPOABUIAIOTCA
MPOEKTHI, CBSI3aHHBIE C BO30OHOBIIIEMBIMH YIJIEBOJIOPO/aMH, HO B
0003HaYECHHOI1 BBIIIE MEPCIICKTUBE OHU HE OY/yT UrpaTh CYIECTBEHHOMN
poiu B 00111eM 3HEeprodaiance.

Hecmotps Ha cioxHocty Ha HedTsiHOM phiHke CIIA BBOIST
HOBBIE TIpaBWJIa MOpcKoro OypeHwus. M3mMeHeHus Ha QoHe HajIeHUs
pBIHKa HEpTH MOTYT CO37aTh YCIOBHUS, OTPaHUYMBAIOIINE BHEIPEHHUE
CJIAHIIEBBIX TEXHOJIOTUH M TEXHOJIOTHH MOABOAHOrO Oypenus. Conoco
Phillips u Chevron Corp. yxe 0TKa3aJuCh OT CBOUX IUIAHOB IO
OypeHHI0 B MEKCHKaHCKOM 3aJIMBE, TaK KaK IPOEKTHI IepecTau ObITh
npuOBUIbHBIME. B Teuenue crnexyromux 20 jer, Mpu ydeTe HOBBIX
MPaBHJI, PACXO/IbI HAa Pa3BeI0YHbIE PA0OTHI B pETHOHE KOMIAHUH CHHU3ST
Ha 70 %, ¥ 32 3TO BpeMsl TPUAETCs COKpaTUTh nopsiaka 190 Teic. pabounx
Mect, cuntatoT B Wood Mackenzie [4]. Kommanus Deloitte B cBoem
MOCJIETHEM OTYETE MPOTHO3MPYET, YTO OKOJIO TPETH aMEPHKaHCKUX
HedTe100BIBAIOIINX KOMIIAaHUH MOTYT OOBSBUTH OaHKPOTCTBO YK€ B
3ToM roxy [5].

Bonbio# mpo6sieMoii CTaHOBUTCS POCT CTOMMOCTH JIEKTPOSHEPT U H.
Hanpumep, B BennkoOpuTtanuu cyera 3a 3J€KTPO3HEPTHIO BEIPOCIH B
HECKOJIbKO pa3. OgHON U3 NpHUUYUH sBIseTcd MOHomous «bomibmioi
mectepkn» (Tabmuna 1).

Tabmuna 1 — DHeprokomnanuu BenukoOpuranun

KomuuectBo MarepuHckas
MOTPEOUTENICH, MITH KOMIIaHHS

BritishGas _

EDF Energy Opannus

Komnanus Crpana

E.ON UK

Npower T'epmanust

el

SSE Group Bemmkobpuranus

PasrocynapcrBienue U npuBartuszanusg llenTpanbHOrO
anexTporHepreTrdeckoro ynpasienus bpurtanmu (CEGB) B 1990 r. e
CIIOCOOCTBOBAIN TIOSIBJICHUIO MOJHOIIEHHOTO PBIHKA 3JIEKTPOSHEPIHH B
cTpaHe. JloMHHMpYOIIIee MOJTOKEHNE 3aHSUIN IIECTh KOMIIAHMI, Ha MX
JIOJTEO TIPUXOAUTCST OKOMo 95 % poiHKa. I1ob3ysch CBOMM MOJIOKEHHEM,
«Oosnpmras mectepka» Toiabko B 2013 r. moBsicwina Tapudsl Ha 9,1 %,
YTO BTPOE MPEBHIIIAeT TeMIbl HHGIAUU [6]. [pyroit mpobiemoii
BenukoOpuranun sBiIsieTCS HEXBATKa TEHEPUPYIOIMX MOIIHOCTEH U

HCTOLIEHHEe MecTopoxkaeHnH B CeBepHOM Mope. MUHUCTP SHEPreTUKH
u pasBuTHs OusHeca BenukoOpuranum Maiikn ®emion B HosOpe
2013 r. 3asBui, uyto k 2030 r. A0S UMIOPTa MPUPOIHOTO raza co
croponsl BemkoOpuranun Beipacter 10 75 % [6]. OcHOBHasl IpuyurHa
YXY/LICHUs] SHEPreTHYecKkoil Oe3onacHocTn BenmukoOpuranun ocraercst
npeskHel. [ToTHBIM X0I0M HAET COKpallleHHEe MOIIHOCTEH 10 reHepaluy
aJeKTpodHepruu: crapeie TOL B MaccoBOM MOpsiKe BBIBOIATCS U3
sKcrutyararu. [Tpy 5ToM BBOJI B CTPOi HOBBIX OOBEKTOB ITOKA 3aTATUBACTCSL.

JIUTEPATYPA

1 Kuraii umnoptupyet 7 muH. Oappeneii Hedtu B cyTku. http://
www.vestifinance.ru/articles/69979

2 Kurait obornan CIIA mo ummopty HedTu. http://www.
vestifinance.ru/articles/69068

3 Byayuiee «3Hepretiuueckoro mosoporay B ['epmanun: He Beger
JIM B TyNUK Koppekuus kypcahttp://bellona.ru/2014/04/25/budushhee-
energeticheskogo-povorota/

4 A nmunuctparust O6aMbl aTakoBasia He(TsIHbIC KoMIanuu. http://
www.vestifinance.ru/articles/69808

5 Deloitte: 30 % suepreruueckux kommnanuii CILIIA — 6GaHKpOTHI.
http://www.vestifinance.ru/articles/67572

6 6 KJIIOUEBBIX NMPOOJIEeM OPUTAHCKOW dHEpPreTHKH. http://www.
vestifinance.ru/articles/41259.

CTUMYNTUPOBAHME «3ENEHbIX» TEXHONOIMNA

KOLWYMBAEB M. B., KOLWYMBAEBA A. M.
AO «Ka3zHUMU Duepreruxu nmenn akaaemuka 1. Y. Yokunay, r. AnMaTtbl
CENTXAM3NHAT. XK.

AnmatuHckasi AkageMust JKOHOMUKH U CTaTHCTHKH, T. AJIMAThI

B nauvane 2009 rona ITapnamenT Pecnmy6nuka Kazaxctan
parudunuposan Kuorckuii nporokon [1, 2], KoTopslii ObUT MOANUCAH
B 1997 rony 125-t0 crpanamu. llens cornameHust — NpeloTBPAaTUTh
kaTtactpoduueckue n3meHeHus KmMara. Ctpanam, paTu(UIApPOBaBIINM
TIPOTOKOJT, BBEIJIEIISIFOTCS KBOTBI HA BEIOPOCHI B aTMOC(EPY ITPOMBIIILICHHBIX
ra3oB, BBI3BIBAIOIIUX «ITAPHUKOBBIM 3 dekT». Eciau To uin uHoe
TOCYAapCTBO HE CIIOCOOHO YAEpIKaTh HY)KHBIH YPOBEHBb BEIOPOCOB, OHO
MOXET KYIIUTh KBOTBI y JIpyroro rocyapcTBa, KOTOpoe BEIOpachIBaeT
B arMoc(epy MEHBbIIIE BPETHBIX BEIECTB.
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CHIDKEHHE BPEJHBIX BEIOPOCOB HE TOJBKO YIYUIIUT 3KOJIOTHIO, HO
U TIPUBJIEYET B 3KOHOMHKY JOTIOJTHUTEIbHBIE HHBECTHIINH. Kpome Toro,
COTJIalIeHNE PaCCMATPHUBAETCS SKOJIOTaMH KaK JIOIOJHUTEIBHBIN CTUMYIT
JUTS CTPaH MHPA K ITOMCKY aJIbTePHATHBBI HBIHEIITHIM HCTOYHNKAM SHEPTHH.

Haunnas ¢ 2000 roga, B Kasaxcrane BemeTcst HallMOHAaIbHas
WHBEHTapHU3allks MapHUKOBEIX ra3oB. B 1992 roxy obmue BHIOPOCH
MaPHUKOBBIX T'a30B cocTaBisuy 340 mutH. ToHH, a 2008 roxy — 247 MIIH.
TOHH 3KBHBAJIEHTA yTIIEKUCIIOro raza. Takum obpaszom, Kazaxcran nmeer
3arac 3MUCCHI TApHUKOBBIX ra30B nopsaka 90 miH. ToHH. Hama crpana
3aHMMAET MECTO OJTHON U3 CAMBIX €MKHX YTJIEBOJOPOIHBIX CTPAaH MHpa,
BOCBEMOE MECTO, Briepean Poccin 1 Y KpauHBI, 9TO TOBOPUT 00 OTPOMHOM
MOTEHIINAJIe COKPAIICHUS.

MuHHCTEPCTBO OXpaHbl OKpyxatwmiei cpeast PK (MOOC)
WHUIANPOBAI MpeIokeHus «O BHECEHUH N3MEHEHUH 1 TOTIOJTHEHIHA
B HEKOTOpHIE 3aKOHOJaTeNbHbIe akThl PecnyOnuku Kazaxcrtan mo
JKOJIOTHYECKUM Bompocam» [3, 4], corlacHO KOTOPBIM BBOJSTCS
MOHATHS:

— eIMHHUIAa KBOTHI — YUETHAs €ANHUIIA, COOTBETCTBYIOIIAs OJHON
TOHHE JIBYOKHCH yTJIepoJa HKBUBAJIEHTA, MPUMEH’IEMas B paMKax
PBIHOYHOTO MEXaHW3Ma PETYIHPOBAHHS BHIOPOCOB U IOTJIOMICHUIT
MapHUKOBBIX T'a30B;

— YIJIepOIHBIE eIUHHIBI — yUeTHas eAWHUIIA, COOTBETCTBYIOMIAS
OJTHO¥ TOHHE JIBYOKHUCH YIJIepo/ia SKBUBAJICHTA COKpAIIEHHI, BHIOPOCOB
1 TIOTJIOUICHUH TAPHUKOBBIX Ta30B,;

— cepTu(UKaT KBOTHI Ha BBIOPOCHI — TOKYMEHT, OIIPEICIITIOTHIA
KBOTBI Ha BEIOPOCHI ITAPHUKOBBIX TA30B, H3MEPSIEMBIE B TOHHAX JABYOKUCH
yriepojia SKBUBAJICHTa, yCTaHABIUBAEMEbIE ISl OIlepaTopa YCTAHOBOK
Ha COOTBETCTBYIOILLIUN IO

— DKOJIOTHYECKHE (3e/IeHbIe) HHBECTHIINN — HHBECTHPOBAHHE
MOJy4YEHHBIX CPEACTB OT Mepenayd 4acTe yCTaHOBJIEHHOTO
KOJIMYECTBA JJIsl IPOEKTOB, IPOTPaMM M MEPONPUATHHA, B pe3yJIbTaTe
peanu3anui KOTOPHIX yMEHBIIAIOTCS 00BEMBI BRIOPOCOB HIIH
YBEJIMYMBAETCS HOTJIONICHHUE TAPHUKOBBIX TAa30B, IIATEKEH CyOBEKTOB
AJIMUHUCTPATHBHOTO PETYJIMPOBAHUS.

M3menenwust B Dxoyornueckuit koaekc Pecmyonuku Kazaxcran ot
9 staBaps 2007 roja mpeaycMaTpPUBAIOTCS B CIICIYIOIINUX CTAThSX:

Cratbs 94-2. KBOThI Ha BEIOPOCHI TAPHUKOBBIX T'a30B.

1. 3ampeniaercst OCYIIECTBICHHE NEATEILHOCTH 0€3 MOIYICHHS
KBOT Ha BBIOPOCHI MapHUKOBBIX I'a30B IPUPOIOIOIB30BATEISIMH,
OCYIIECTBISIONIUMH BBIOPOCH MapHUKOBHIX Ta30B B 00BEMe,

npesbrmatoniem 20 000 (qBaanaTh THICSY) TOHH JBYOKHCH yriiepoia
B TOJI, ICATCIILHOCTh KOTOPBIX OCYIIECTBIISCTCS B MPOMBINUICHHOCTH,
He(TEra3oBoii, JHEPreTHUCCKOM, TOPHOMETAJLUTY PrUUCCKOM, XUMHUCCKOM
OTpacisiX SKOHOMHKH, B CEJIbCKOM XO3SHCTBE M TPAHCIIOPTE.

2. KBOTBI Ha BEIOPOCHI TAPHUKOBBIX I'a30B BBIIAIOTCS B COOTBETCTBHU
¢ HaumoHanbHBIM TIJIaHOM paclpeaciicHHs KBOT Ha BBIOPOCHI
MaPHUKOBBIX Ta30B B MOPSAJIKE, YCTAHOBICHHOM [IpaBUTEILCTBOM
Pecniyonukn KazaxcraH.

3. IIpupoaomnons30BaTesb MOIy4YaeT KBOTY Ha 00bEM BHEIOPOCOB
MAPHUKOBBIX Ta30B K KAXIOH yCTaHOBKE, NEHCTBYIOIIYIO B TCUCHHE
OTYETHOTO MepHo/a.

4. KBoTa Ha BBIOPOCHI MAaPHHUKOBBIX ra30B 3aKPCIJIACTCS B
cepTuduKaTe, KOTOPBIH BRIIACTCS YIIOJTHOMOYEHHBIM OPraHOM B 00JIaCTH
OXpaHbl OKPYKAIOIIEH Cpeibl.

5. CepTudukar BbIIacTCS HA OCHOBE TAHHBIX MMACTIOPTa YCTAHOBKH
TIPUPOIOTIONH30BATEIIS.

CepTuduKaT SBIACTCS NJOKYMECHTOM, YCTAaHABIHBAK UM
00bEeM pPa3pEIICHHBIX BHIOPOCOB MAPHHUKOBBIX Ia30B, BBHIJABAEMOM
MIPUPOJIOTIOIB30BATENI0 B IEJISAX BBHIIOJIHEHUS €ro 0053aTEeNbCTB IO
BBIOpOCAM MapPHUKOBBIX TA30B U YYaCTHUsI B TOPTOBJIC BEIOPOCAMH.

6. IIpu BeImade ceprudukara MPOU3BOAMUTCS 3aMUCh B YUCTHOM
CUCTEME HCTOYHHKOB BEIOPOCOB MAPHUKOBBIX T'a30B.

CepTudukar 3aHOCUTCS B YICTHYIO CHCTEMY HCTOYHHUKOB BEIOPOCOB
Y TIOTJIONICHUI MapHUKOBBIX Ta30B B BUJC YIJICPOMHBIX CIUHUIL JUIS
BEJICHHS OTEPAIMil B paMKaX PhIHOYHOT'O MEXaHU3Ma PEryJINPOBAHHUS
Y TOPTOBIIH.

7. Ipupo1onoIb30BaTEIISIM 3aMPEIIACTCs MPEBBIIIATh KBOTY,
YCTaHOBIICHHYIO CEPTHU(HUKATOM Ha BBHIOPOCHI MAPHUKOBBIX T'a30B B
COOTBETCTBYIOIIEM NIEPUO/IE.

8. Ilpupoononb3oBarenu 10 1 anpens ciaeIyonero 3a OTYETHBIM
MIEPUOJIOM, JOJKHBI IPEACTABUTH B YIIOJTHOMOYCHHBIN OPraH B 00JIaCTH
OXpaHbI OKPYKAIOIICH CPeIbl CCPTUPHUKAT HA BHIOPOCH MAPHHUKOBBIX
ra3oB B pazmepe (pakTHuecKoro oobemMa BHIOPOCOB MApPHUKOBBIX I'a30B
3a OTYCTHBINA IEPUO/I.

[Tpupononons3oBarenn sl TOKPBITHSI CBOUX 00S3aTEILCTB 3a
OTYCTHBIA MEPUOJ, Ha HEJOCTAIOMUNA 00bEM MOTYT MPEICTABUTH
cepTU(GUIIMPOBAHHBIC CAUHUIIBI COKPAIICHUS, MOJYUYCHHBIC B
pe3ysbTaTe peaau3aiuy MPOCKTHBIX MEXaHU3MOB, MPUOOPETCHHBIX Y
JIPYTUX TPUPOIOIOIB30BATENICH B COOTBETCTBHH C JIOTOBOPAMH HITH
MEXIIyHapOAHBIME foroBopamu Pecryonuku KasaxcraH.
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9. B ciyuae mpeBBIIIEHUS YCTAHOBJIEHHOTO 00beMa KBOT
Ha BBIOPOCHI MAPHUKOBBIX ra30B U HEBO3MOXXHOCTHU BBINIOJIHEHHUS
00513aTeNIbCTB HA COKpAIIEHHE BEIOPOCOB MAPHUKOBBIX I'a30B B TCUCHHE
OTIPENENIeHHOI0 NepHoia BpeMEHHU, IIPUPOI0II0IH30BATEIbh MOXKET
NpuoOpecTH HEZOCTAIONIYI0 YacTh (€IMHHUIIBI) KBOT Ha BBIOPOCHI
MAPHUKOBBIX T'a30B M YaCTh 005A3aTEILCTB Ha COKPAIIEHHE BEIOPOCOB Yy
JIPYTOTO TPUPOIOIIOIH30BATEINS, UMEIOIIET0 PE3EePB yCTAaHOBICHHOTO
oObeMa KBOT Ha BRIOPOCH TAPHUKOBBIX T'a30B.

10. B cirydae eciu mpUpoI0II0ab30BaTelh UMEET PE3EPB KBOT Ha
BBIOPOCHI TAPHUKOBBIX I'A30B 110 CPABHEHHMIO C YCTaHOBJIEHHBIM 00BEMOM
KBOT Ha BEIOPOCHI TAPHUKOBBIX TA30B M 00513aTEILCTBAMH Ha COKPAIIICHHE
BBEIOPOCOB APHUKOBBIX Ta30B, OH MOXKET MPEIOKUTH 9acTh KBOT HA
BBIOPOCHI 1 9acTh KBOT Ha COKPAIICHHE BEIOPOCOB MMAPHUKOBBIX I'a30B
JUTS TIPO/IaXKH JPYTUM TIPHPOJIOTIONB30BATEIISIM.

Pe3epB KBOT O CpaBHEHHIO C YCTAHOBJIEHHBIM 00BEMOM KBOT Ha
BBIOPOCHI TAPHUKOBBIX Ta30B HE MOXKET OBITH MOTy4YeH 32 CYET CHIDKECHHS
MIPOM3BOJICTBA.

11. ITpuBrieueHne K OTBETCTBEHHOCTH, IIPEyCMOTPEHHOM 3aKOHAMHU
Pecny6nuku Kazaxcran 3a HecoOmroieHre TpeOOBaHUIN SKOIOTHIECKOTO
3aKOHOJIAaTENbCTBA, HE OCBOOOXKAaeT MPHUPOJONOIB30BATENS OT
UCIIOJIHEHHUsI 003aHHOCTH 3a IpeJCTaBlIeHHEe CEPTUPUKATOB B
KOJINYECTBE, PABHOM 00beMYy (haKTHUECKUX BBIOPOCOB MapHHUKOBBIX
ra30B 32 OTYETHBIN 'O/,

12. TIpupoa0101630BaTeH B LENSIX MOITYYSHIsI KBOT Ha BEIOPOCHI
MApPHUKOBBIX T'a30B M yYacTHS B TOPTOBOM CHCTEME COKpAIICHUH H
MOTJIOMICHUH BBIOPOCOB ITAPHUKOBBIX I'a30B 00sA3aHBI IPEIOCTaBUTH
B YIMOJTHOMOYEHHBIH OpraH B 00JacCTH OXPaHBl OKPYKAIOIIEH
Cpenbl clenyomue JOKYMEHTHI, MOATBEPKICHHBIE HE3aBUCUMOU
AaKKpEJUTOBAHHOMN OpraHu3aIueil:

1) oTueT 00 MHBEHTApU3ALUHY 32 OTUYETHBIN TOJ;

2) macmopT yCTaHOBKH;

3) mporpaMMy COKpaIleHHsI BHIOPOCOB MapHUKOBBIX Ta30B;

4) mnaH MEepPONPHUATHN 10 peain3allii MPOSKTOB COKpaIlleHUuH
BBEIOPOCOB MAPHUKOBEIX T'a30B.

Cratbs 94-3. YcnoBus BeIIaYM M COJIEpIKaHUE cepTU(UKATa Ha
BBIOPOC MMAPHHUKOBBIX Ta30B

1. YIIOIHOMOYEHHBIH OpraH B 00JacTH OXPaHBI OKPYIKAOMIEH
cpelbl BbIJAET cepTH(UKAT, MPeIOCTaBISIONIMN TPaBO Ha BHIOPOCHI
MaPHUKOBBIX Ta30B OT YCTAHOBKH (YCTAaHOBOK), THOO OT €€ JacTei.

Ceprudukar Ha BBIOPOCHI ITAPHUKOBBIX Ia30B MOXKET BBIIABATHCS
Ha OJJHY WJIX HECKOJIBKO YCTAaHOBOK Ha OHOM U TOM e MPOMBIIIIEHHO
IUIOIIAIKE, OTIEPUPYEMBIX OJHUM OIIEPATOPOM.

2. Ceprudukar cogepKuT CIeAYIOUIyI0 HHPOPMALIUIO:

1) ums 1 afpec oneparopa yCTaHOBKY;

2) onucaHHe BHUIOB JIESTEIBHOCTH U 00BEMOB BHIOPOCOB
MIAPHUKOBBIX T'a30B OT YCTaHOBKH;

3) TpeboBaHHs K MOHUTOPHHTY C yKa3aHUEM CTaHJaapTa
MOHUTOPHHTA, IPUMEHSIEMBIX K YCTaHOBKE;

4) TpeGOBaHMs K OTYETHOCTH, & TAK)KE CPOKH C/Iauu cepTU(HKaTa
1o QaktTuueckoMy 00beMy BHIOPOCOB JaHHOM YCTaHOBKH B OTYETHBIN
TOJl C HOATBEPKACHUEM HE3aBUCUMON aKKpPEUTOBAHHOH OpraHu3anueil.

Cratbst 94-4. I3MeHeHne KBOTHI Ha BEIOPOCHI TAPHUKOBBIX Fa30B U
nepeodopmieHre cepTH(dUKaTa Ha BBIOPOCH! TAPHUKOBBIX Ia30B

1. [Ipuponomosnb3oBaTenb 0OpaIiaeTcs B yIoJIHOMOYEHHBIH OpraH
B 00JaCTH OXpaHbl OKPYXKaoLIeH cpelsl LI MepecMoTpa oObeMa
BBIJITAaHHOW KBOTBHI, B CITy4asiXx U3MEHEHUH, INIAHUPYEMBIX B XapaKTepe
WM QyHKIMOHMPOBAHUH YCTAaHOBOK, MIJIM BBEJICHUS HOBBIX HCTOYHHKOB
MAapPHUKOBBIX ra30B B TEUEHHE OTYETHOTO MEPUOJIa.

2. B cnydasx, xoraa nNpoucXoAUT CMEHa OllepaTopa yCTaHOBKHU
(oTuyXIeHUE, peopraHu3aLysl, U3MEHEHHE OPraHN3aIllMOHHO-TIPABOBO
(OpMBI, HANMEHOBAHHS IOPUANIECKOTO JIHIA), YIIOTHOMOYECHHBIH OpraH
B 00JIaCTH OXpaHbl OKPY>KaroLeH cpeibl Ha OCHOBE MOATBEPKIAIOIINX
JOKYMEHTOB nepeodopMiIsieT cepTU(HKAT ¢ yKa3aHHEeM HMEHH U afipeca
HOBOTO OIlepaTopa.

O0s13aTenbCTBa, yCTAHOBIICHHBIE B CEPTH(HKATE, B 00513aTEIIEHOM
MOpPsIIKE TIEPEHOCSTCS] HA HOBOTO ollepaTopa

3. KBora Ha BBIOpPOCHI MAapHUKOBBIX I'a30B JIMKBUIAHPOBAHHOTO
IOPUANYECKOTO JIMIIA IIEPEXOIUT B pe3epB 00beMa KBoT HarronansHoro
TUTaHa paclpeieNieHNs] KBOT Ha BBIOPOCHI MAPHUKOBBIX I'a30B.

4. Topsinok M3MEHEHUs] KBOTHI Ha BBHIOPOCHI ITAPHUKOBBIX I'a30B
u nepeodopmiieHus: ceprudukara Ha BEIOPOCHI MaPHUKOBBIX Ta3oB
ONPEAeAIOTCS YyIOJTHOMOYEHHBIM OPraHOM B 00JacTH OXpaHBI
OKpY KaroLlel cpesl.

Cratbsa 94-5. HanuoHanbHbI} IIaH pacnpenesieHus KBOT Ha
BBIOPOCHI MAPHUKOBBIX Ta30B

1. HaunonanbHBIM IIaH pacupeneneHuss KBOT Ha BBIOPOCHI
MIAPHUKOBBIX Ta30B pa3pabaThIBacTCsl YIOJHOMOUYEHHBIM OPraHOM B
00J1acT! OXpaHbl OKpY KaroLiel cpesibl M yTBeprkaaeTcs [IpaButesibcTBoM
PecnyOnmkn Kazaxcran Ha COOTBETCTBYIOUIMHI MEPUO/.
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2. B HaunoHanbHOM IIIaHE pacrpeliesIeHui KBOT Ha BBIOPOCHI
MapHUKOBBEIX T'a30B YCTaHaBIMWBAaeTcs oOmHUI 00BbEM KBOT Ha
BBIOPOCHI NMaPHUKOBBIX T'a30B, ONPENENISIOTCS OTPAcid SKOHOMUKU U
MPUPOJIOTIOIB30BATENH, HA/IENsIEMbIE TaHHBIMH KBOTAMH.

3. HauunoHanbHBIA NJaH pacupeaeeHuss KBOT Ha BBIOPOCH
MapHUKOBBIX Ira30B OCHOBAaH Ha JAHHBIX NMAacHOPTOB YCTaHOBOK
MPHUPOJIOTIONB30BATENEH U MIPEeLyCMaTPUBAET paclpeiesieHHe KBOT
MEXy ITPUPOJIONIOIH30BATEISIMH.

HanuoHanbHBIH NIaH pacmpeneIeHUus KBOT Ha BBIOPOCHI
MAapHUKOBBIX Ta30B pa3padaThIBAIOTCS B COOTBETCTBUU C MPABUIAMH
pacmpezeneHus KBOT Ha BBIOPOCHI, yTBepkJaeMbiM [IpaBuTenbcTBOM
Pecry6nuku Kazaxcras.

4. HanuoHanbpHBIN MiaH pacupeieneHus KBOT Ha BBIOPOCH
MapHHUKOBBIX T'a30B CO/IEPXKHT pe3epB 00beMa KBOT, HEOOXOAUMBI A1t
pacmpeeneHus KBOT Ha BBIOPOCHI B CJTydae BBEICHHS B 9KCILTyaTalNIo
HOBBIX YCTaHOBOK B IIPUOPUTETHBIX CEKTOPAX SKOHOMHUKH, OTPE/IEIIEMBIX
[TpaBurenscrBom PecriyOnmku Kazaxcras.

Peseps nepenaercs B ynpagiieHHe TOBEOMCTBEHHOH OpraHu3aii
YIIOJTHOMOYEHHOT'0 OpraHa B 00J1aCTH OXpaHbI OKPY>KaroIeH Cpeabl s
MPOJIa’KH Ha YCIIOBUSIX OMIIMOHA.

5. Ucnonnenue HamuoHnanbHOTo mijlaHa pacupeneleHUus] KBOT
Ha BHIOPOCH MAapHHUKOBBHIX I'a30B ABJISETCS 00S3aTEIbHBIM JUIS
IPHUPOAOIOIb30BaTENCH.

Cratbst 94-7. PEIHOYHBIH MEXaHU3M I10 COKPAIIEHHIO BEIOPOCOB U
MOTJIOIIEHHIO TAPHUKOBBIX Ta30B

1. PEIHOYHBIIT MEXaHH3M 10 COKPAIIIEHHIO BEIOPOCOB U MOTJIOIICHUIO
MApHUKOBBIX T'a30B BKIIIOUAET B CE05:

1) TOProBit0 KBOTaMU Ha BBIOPOCHI MAPHUKOBBIX I'a30B;

2) TOProOBIIO CePTUGUIMPOBAHHBIMH COKPALICHUSIMH 33 CUET
MPOEKTHBIX MEXaHU3MOB;

3) MeXIyHapOJHYI0 TOPTOBIIO €JUHUIAMHU YCTAHOBJIEHHOTO
KOJIMYECTBAa MEXJYy CTpaHaMH, UMCIONIUMH OTpaHUYeHHUs u (HJIn)
COKpalleHHUs BHIOPOCOB MapHUKOBBIX Ta30B M HUX IOPUAMYECKUMHU
JIMLIAMH.

2. CyObeKkTaMy pblHKa BHIOPOCOB MapHHUKOBBIX T'a30B SIBISIOTCS
IOpUAMYECKHE JIMIIA, YYACTBYIOIIHE B Peajin3aluu MPOEKTHBIX
MEXaHHM3MOB COKpAlICHUH M IOTJIOIEHUH BBHIOPOCOB MapHUKOBBIX
ra3oB, a TaK)X€ YYaCTHUKM OMPIKEBOH TOPTOBJIHM B COOTBETCTBHUHU C
3aKoHO/1aTebcTBOM PecnyOnuku Kazaxcran.

3. YrneponaHas eAMHUIA, U3MEpsieMasi B OJTHOH METPUIECKON TOHHE
9KBUBAJIEHTA JABYOKHUCH YIJIEpOa U UCIOJIb3yeMasi B TOProBOI cucreme,
SIBJISIETCS] TOBAPOM.

4. Peanuzanusi eAMHUI] MOTJIONUEHHS, CEPTHOUIUPOBAHHBIX
COKpallIeHUH BHIOPOCOB, COKpAIEHUs! BBIOPOCOB, KBOT, BHYTPEHHETO
cepTU(UIMPOBAHHOTO COKPAIEHHUS BEIOPOCOB BO BTOPUYHOM 000pOTE
MIPOM3BO/INTCS Ha OPraHW30BaHHBIX TOBAPHBIX IUIOMIAAKAX (OMpxkax),
OIIpEAEIIEMBIX B COOTBETCTBHH C JICHCTBYIONIMM 3aKOHOIATEIECTBOM
Pecniyonukn KazaxcraH.

5. Pa3MepHOCTb O/THO¥ e/TMHUIIBI KBOT, COKPAIIIEHNH 1 OTJIOIICHHH, a
TaKXe MPOEKTHBIX MEXaHU3MOB U €MHUIICH yCTaHOBJIEHHOTO KOJINYECTBa
SIBIISIETCS] PABHOW OJIHOM TOHHE SKBUBAJICHTA JIBYOKHCH YTIIEPO/Ia.

Cratbs 94-8 He3aBuCHMBIH MOCTaBIIMK HHPOPMAIUU

OCHOBHO# 3a1aueil He3aBUCHMBIX MTOCTABIIMKOB MH(OpMauu
SIBJISIETCSl TIPEAOCTABICHIE KOHCYJIbTAIMOHHBIX YCIYT, a TakKkKe
COJIEHCTBUE MPHUPOAOIIOJIB30BATENSM 110 YIPABIECHUIO BBIOpOCAMU
MApPHUKOBBIX Ta30B, B TOM YHCJIE peai3alui MPOSKTHBIX MEXaHH3MOB
COKpAIIEHUH ¥ MOTJIONIEHHH BHIOPOCOB ITAPHUKOBBIX Ta30B.

Cratbst 94-9. TpeboBaHus K TOPTrOBIIE BEIOpOCAMH

1. EnuHUOBI KBOT, YYacTBYIOLIHE B CHCTEME TOPTOBIM KBOTaMH
Ha BBHIOPOCHI NMapHUKOBBIX I'a30B, UMEIOT XOXKJEHHE TOJBKO Ha
BHYTPEHHEM TOPrOBOM pBIHKE O€3 IpaBa Iepe/iaun B y4eTHBIE CUCTEMBI
YCTaHOBJICHHOT'O KOJINYECTBA JAPYTrUX CTpaH. EJAMHUIBI KBOT MOTYT
HCIIOJIb30BAThCS Ha IPYTUX MEXIYHAPOAHBIX OMPIKEBBIX IIOIIAIKAX B
LIENISTX KOTUPOBKH JIaHHBIX €JMHUIL KBOT.

VYraeponusie eaununbl Pecnybnuku KazaxcTtan MOTyT OBITh
OTYYXXJICHBI U3 YYETHON CUCTEMBI yCTaHOBJIEHHOTO KOJIMUECTBA B CITy4ae
MIPUHATHS MEXKIYHapOIHBIX JOTOBOPOB Ha JBYCTOPOHHEI OCHOBE,
00bEM KOTOPBIX HE MOXKET ITPEBBIIIATH €XKEroTHOro 00beMa BEIOPOCOB
MIAPHUKOBBIX T'a30B.

2. CeprudunpoBaHHble €AMHHUIIBI COKPAIEHUH MPOEKTHBIX
MEXaHU3MOB MOTYT HMCIOJIb30BATHCS IS 1lejeld BHYTpEHHEH U
MEXAYyHapOJHON TOProBJM M oOecrneynBaThCcs MEPEX0JA0M U3
rOCYAapCTBEHHOI CHUCTEMBI y4eTa YCTAaHOBJIEHHOTO KOJHYECTBa B
CHCTEMY ydeTa JIpyTuX CTpaH.

Cratbs 94-12. 3enenple HHBECTULIUMT

1. U3 yactu oOuiero odbemMa BHIOPOCOB NAapHUKOBBIX I'a30B
o0pasyeTcst pe3epB €AMHUI] YCTAaHOBJICHHOTO KOJIUYECTBA, IMTOPSJIOK
(dbopMHpOBaHHUS KOTOPOTO ycTaHaBiuBaercs [IpaBUTENbCTBOM
Pecniyonukn KazaxcraH.
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2. Pe3epB mepenaeTcs B yIpaBJjeHHE MOJBEJOMCTBEHHOM
OpraHHU3alXH YIIOTHOMOYEHHOT'0 OpraHa B 00J1aCTH OXPaHbl OKpPY Karomei
CpesBl.

3. ®duHaHCHPOBAaHUE NPOEKTOB B PaMKaX MEXaHU3Ma «3EJIEHBIX
WHBECTULUI» OCYIIECTBISETCS B 00BEME CPEJICTB, MOIYYEHHBIX OT
peanu3ary Uik UCII0JIb30BaHMs €JUHUI] yCTAaHOBJICHHOTO KOJIMYECTBa
U3 pe3epBay.

HecMmortps, uto B npemnoxenussx MOOC umeeTcss onucaHue
PBIHOYHBIX MEXaHU3MOB, TEM HE MEHEe, JKOHOMUUECKAs COCTABIISIOIast
mpollecca COKpalleHusi BHIOPOCOB, a TeM 0ojee SKOHOMHYECKas
3alHTEPECOBAaHHOCTh YYAaCTHUKOB JAHHOIO Mpolecca He ykazaHa. C
JIPyTOil CTOPOHBI, KBOTHI BBOAATCS B BUJIE TOBAapa U AJSl HErO HY>KHO
Oyzer co3maBaTh JONOJHHUTENBHBIM peIHOK. B Kazaxcrane umeercs
TOBapHasi OMprKa, HO 3TO HE O3HAYaeT, 4TO Ha OMPIKEBOM IJIOIIAIKE MOTYT
oOpaiaThcst KBOTHI Ha BEIOPOCHI 1axke B BUAE ToBapa. [{jist Toro 4To0b!
3apaboTall PIHOK J0JDKHA OBITH COOTBETCTBYOLIAas HHPPACTPYKTYpa:
peryJNupYyIOINH OpraH, JIMIEH3UpyeMble OPOKEPBI H PETUCTPATOPHI
cnenok (npodeccroHanbHble YYacTHUKHU). JIIsl MOBBIIEHUS UX
OTBETCTBEHHOCTH I10 BHIIIOJIHEHHUIO CBOMX 00513aTEIbCTB HEOOX0IUMO HE
TOJIBKO MX JIMIIEH3UPOBaHNUE, HO U HAJIM4YHE COPMUPOBAHHOTO YCTAaBHOTO
KamnuTaJa Juisi OKPHITUS yiiepOa MoKyaTesst HilK NpojaBlia KBOT, €CIIN
9TOT yuiepO ObUT BBI3BaH IO BUHE NPO(ECCHOHAIBHOTO YYacTHUKA. B
9THX JIMIIEH3UPYEMBIX OpraHU3aLHUsIX JOIDKHBI pa00TaTh CIIEIUAUCTBI,
MMEIOIIME CIIeMalIbHOE 00pa3oBaHue U cepTu(HKaThl 00ydenus. Taroke
HAJI0 OTPEryJINPOBATH JIBM)KEHHE KBOT IO OyXrantepckoMy OajaHcy u
OIpEeAENNTh HAJIOroo0IaraemMyto 6a3y 1o JaHHBIM HHCTpyMeHTaM. [lerno
B TOM, YTO IIPH ONPEISICHUH KBOT B BH/JIE TOBAPA BCS HAJIOTOBAas CHCTEMa
OyzeT paccMaTpuBaTh ONEpaliy C HUMH KaKk TOBapHOE 00pallleHHe, YTO
BbI30BeT Takue Hasoru kak HJIC 1 mo1oxonHblit Halor, 4To, B KOHEUHOM
cuete, OyJeT yBeJIMYNBaTh CTOUMOCTh TAKMX HHCTPYMEHTOB.

He manoBaxusIM (pakToM SBISIETCS YIYLIEHHE B MPEATI0KEHHIX
MOOC pa3Butne BO300HOBIISIEMBIX HCTOUYHHKOB dHepruu (BUD) kax
3JIeMEHT B O0ph0e ¢ BpeAHbIMU BbIOpocamu. K coxaneHuto, H1 KBOTHI,
HU JApYTH€ UHCTPpYMEHTHI, npenigaraembie MOOC, He mpUBOIAT K
ucrnonp3oBanuio BUD nns yBenuueHus BBIpaOOTKH DHEPIUH, TEM
CaMbIM COKpallast UCTI0JIb30BaHUE BPEIHBIX TPAJULIMOHHBIX HCTOUHHKOB
SHEPIUH.

YToObI MOHATH SKOHOMHUYECKOE coaiepkanue npeptoxennit MOOC,
nocTapaeMcs KpaTko OIUCaTh, KaKUe MPUHIUIINATIBHO BOIPOCHI PEIIaeT
BBEJICHHE KBOT:

Bo-1nepBbIX, KBOTHI BHIIMCHIBAETCSI KOMIIAHHSM, KOTOPBIE CHHIKAIOT
BBIOPOCHL, T.€. CIIy>KUT HHCTPYMEHTOM CTUMYJINPOBAHUSL.

Bo-BTOpPBIX, KBOTHI MOTYT OBITH IPOJIaHBI HA PHIHKE TI0 PHIHOYHOMN
CTOUMOCTH.

B TperhuX, KBOTHI CiyXaT JUIsl morameHus mrpada ans
MIPEIIPUATHH, TOMyCKAIOIUX BpeAHble BBIOpOChl. TakuM o0pas3oM,
JaHHBI MHCTPYMEHT pellaeT B IEepBYI0 odyepenb (puHaHCOBBIE
BOIIPOCHI, [TOTOMY KBOTHI SIBIISTIOTCSL (PMHAHCOBBIM HHCTPYMEHTOM. JTO
TOBOPHT O TOM, YTO OH HU KaKUM 00pa3oM HE MOKET OBITh TOBAPOM 10
OIIPEICTICHUIO.

Yto06Bl He mpoTUBOpEeUnTh NpeaiaoxeHussM MOOC MoxKHO
MIPEAIOKHUTD CIEAYIOLIEE:

JIOmONHUTENbHO BHECTH HOBOE MOHITHE KaK «3€JICHBIH
ceprudukar» B Bujae neHHbIXx Oymar (IIB). Onu OynyT BbITyCKaThCs
cornacHo HamumonaneHoro mnana MOOC (aHalOru4HO TOMY Kak
Munoun PK Beimyckaer ka3zHaueiickue o0Os3atenbcTBa min HoTsl
Hanbank PK). B aToM ciiydae pbIHOK IIEHHBIX Oymar yxe MMeercs,
copmupoBaHa MH(}pacTpykTypa U pazpaboTaHbl 3aKOHOJATEIbHbIC
HOPMAaTHUBHI MO HAJOT000JOXKEHUI0, OyXTraJaTepcKkoMy ydeTy,
NpyAeHIUaNbHBIM KpuTepusM U T.4. Craryc 1B mo3BonuT nanHomy
WHCTPYMEHTY 0e300JIe3HEHHO MHTETPUPOBATHCS C (OHIOBBIM
PBIHKOM, CHH3HUTH Ae(HUIUT MHCTpYMeHTOB Ha KazaxcTaHCKoi
¢donnoBoi Oupxe, MHOpacTpyKTypa GPOHAOBOTO PHIHKA 00ECTIEUUT
«3€JICHBIM cepTH(UKaTaMy JIETKYIO aIalTaIHI0 K HAJTOrOBOH M APYTOi
HOPMATHBHOH 0ase, yJny4IInT MopTdens NMEeHCHOHHBIX (OHIOB U
CTPaxOBBIX KOMITAaHHH.

OnHoit u3 npobiiem B passutuu BUD sBuseTcs BrICOKas
ce0ecTOMMOCTh POU3BOJUMON IHEPTUHU, TIOITOMY SHEPIeTHUYECKHE
kommanuu (9K), uMeroliue JIMieH3uy Ha TPaHCIOPTHPOBKY U MepeIady
JJIEKTPOIHEPTUH, HE 3aMHTEPECOBaHbI MpuodpeTaTh 3Hepruo y BUD.
[Tpn HanmMuYMK «3€JEHBIX CEPTUPHKATOB) JaHHAs POOIEeMa peraeTcs
cietyrommmM obpazom — DK mpenocrasisier Joropopa Ha IpHOOpeTeHUE
sHepruu y BIID ynonHoMO4YeHHOMY opraHy, KOTOpPBIN Ha pa3HUILY
MPEBBINICHUS] CTOMMOCTHU 3HEpruu npenocrtasisier JK «3eneHbie
ceprudukaTe». YUHUTHIBas, YTO IITpadHbIE CAHKIIMM Ha BPEIHBIC
BBIOPOCH NpeBBIIAIOT B 10 pa3 HOMUHAJIBHYIO CTOMMOCTh «3€JICHBIX
ceprudukarory, To K MoryT 3TH OymMaru nposars Ha Oupike ¢ JOXOIAOM.

VYuuThIBas BHIIIEHU3I0KEHHOE, MOXHO KPaTKO OIKCATh MOPSIO0K
BBIITyCKa M 00pAILeHNUS «3eJICHBIX CEpTU(PHKATOB» Ha (DOHIOBOM PHIHKE.
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MexaHu3M BBITYCKa «3CJICHBIX CEPTUPUKATOBY.

OCHOBaHHEM JJIs BBIITYCKA «3CJICHBIX CCPTUPUKATOBY SBISCTCS:

1. HanmoHanbpHbIN MIaH IO KBOTAM.

2. Pa3HuIla CTOUMOCTH IIEHBI IPHOOPETCHUS IJICKTPOIHEPTHHA OT
pbIHOUHOHN corjacHo [loroBopa Ha MOKYINKY paclpeneluTelIbHbIMU
CETSIMU DJIEKTPOSHEPTUHU OT MPOU3BOIUTENEH, HCTIONb3youx BHUD.

OoOparieHne «3eJ1eHbIX CepTU(HUKATOBY.

1. IlpennpusTHE MOJNyYaCT «3EICHBIC CEPTUPHUKATED HA CYMMY U
B KOJIMYECTBE CHUKCHUS BBIOPOCOB.

2. lpeanpusiTie peanu3yeT ux Ha POHIOBOM PHIHKE.

3. PacnpenenuTtenbHble CETH 3aKII0YAalOT JAOTOBOpa Ha
MPUOOPETCHUE BJICKTPOIHEPTHH MO 3aBBIMICHHON CTOUMOCTH OT
Mpou3BoIUTENEH, CBSI3aHHBIX ¢ BUD. JlaHHBII 10roBOp Mpe0CTaBIseTCs
B YIIOJTHOMOYCHHBIN OpPraH, KOTOPBIN Ha Pa3HUILY IIEHBI TPHOOPETCHUS 1
PBIHOYHON CTOMMOCTBIO AJIEKTPOIHEPTUH BBIJIAET paCIpeIeTUTEIbHBIM
CETSIM «3eJICHBIC CepTU(QUKATHI) MO HOMHUHANY. Jlamee MOBTOpSIETCS
MYHKT 2.

4. TlokymaTeassMHd MOTYT OBITh HE TOJIBKO MPEAIPUSATHS,
JTOITY CKAIOIIHE BPEAHBIC BEIOPOCHI, HO U IPO(ECCHOHATBHBIC YUaCTHUKH
(hOoHIOBOTO pHIHKA.

B 3akioueHHEe MOXHO CKa3aTh, UTO BBEJICHHE «3EJCHBIX
cepTU(hHUKATOBY» B BUC IICHHBIX OyMar MO3BOJIUT CHU3UTH PACXOIBI IO
CO3/IaHUI0 UHPPACTPYKTYPHI U aJanTallii 3TUX HHCTPYMECHTOB CPEIH
BCEX CYILECTBYIOUIMX HOPM 3aKOHOJATENHCTBA, & TAKXKE YMEHBIIUTH
BpeMs BBEJICHUS IaHHBIX HHCTPYMEHTOB B PEATIbHYIO 9KOHOMHUKY.

JINTEPATYPA

1 Kazaxcran parudunuposan Knorckuii nporokosn. http://www.
newskaz.ru/economy/20090326/165430.html

2 Tlapnament Kazaxcrana patudurmpoan Kunorckuit nmpoTokon
http://eco.rian.ru/business/20090226/163233967.html

3 http://www.ecotech.kz/ru/news/21-12-2010eco/

4 Maxunuc onoOpuJ B MEpBOM UYTEHUHM NONpPaBKU B
3aKOHO/IATENbCTBO, YCHIMBAIOIINE OTBETCTBEHHOCTD 33 DKOJIOTUUECKHE
npaBoHapyuienus. http://ecoclimate.kz/index.php/news/242-080611

PACYET NPOU3BOANTENIbHOCTHU
BETPOBbIX YCTAHOBOK

KOLUYMBAEB M. 6., CYNE/MEHOB K. B.
AO «KazHUH Suepreruxu nmenn akaaemuka L. Y. Yokunay, r. AinmMarbl
HYPCEMTOBA M.
HAO «Ka3zaxckuii HAHOHAJIBHBIH HCCJIRI0BATEIbCKUNA TeXHUYECKHIt
yHusepcuter umenn K. M. CarnaeBay, r. Ainmarbl

Jlnist pacyera MpOM3BOANTENBHOCTH BETPOBOT'O NapKa HEOOXOUMO,
BO-TIEPBBIX, PACHOIAraTh METEOPOIIOTHUECKUMH JaHHBIMHU (CKOPOCTBIO
BETpa, €ro HAIPaBJICHHEM M 4acTOTONH BO3SHMKHOBEHHMS). BO-BTODBIX,
NMETh MHPOPMAIHIO O pesbede, IIEPOXOBATOCTH M CYIIECTBYIOIINX
MIPEISITCTBHM [UIsl BeTpa B paguyce 10 KM OT pacrosoKeHHs BETPOBOTO
napka. 1, B TpeThuX, HyKHBI XapaKTEPUCTHKH CAMUX BETPOBBIX TypOUH
(BBICOTA MaYTHI, TUAMETP POTOPA, YCTAHOBJIECHHAs] MOIIHOCTb) U UX
pacIoioXeHne BHYTPH BETPOBOTO TapKa.

OnauM u3 Hambolsiee Ba)XXHBIX XapaKTEPHUCTHK BETPOBBIX
SHEPreTHYECKHX YCTaHOBOK (BOY) sBisieTcst ee HOMMHAIBHAS MOIITHOCTb.
OTa BeNMYIHA YKa3bIBaeT, CKOJIBKO KBT*4 sHEprin TypOrHa BEIpaboTaeT Ipr
MakcUMaTbHOI Harpy3ke [ 1]. HomMuHatbHas MOIITHOCTE paccMaTpruBaeMoit
BeTpoBOii TypOuHEI coctaBisieT 2 000 kBT. 310 3HaYMT, 4TO TIPH HarOoIee
OIITHMAJIBFHOM CKOPOCTH BeTpa 17-21 m/c BeTpoBast CTaHIIHS IIPOM3BEAET 2
000 xkBt*4 sHeprun 3a gac pabots! (pucyHok 1) [2].

OTa BeIWYMHA NPOU3BOIUMON BETPOBOH IHEPTeTUUECKOU
YCTaHOBKO¥ MOIITHOCTH B OTIPEAEIICHHBII MOMEHT BPEMEHH OIICHIBACTCS
pabodeii KpUBOH, XapaKTepPHU3YIOIIeH 3aBUCHMOCTh BBIpaOaTHIBAEMOIt
TypOHHOI MOIITHOCTH OT HAJIMYHON B TaHHBIIA MOMEHT CKOPOCTH BETpa.
s manHON TYpOHMHEI 3Ta pabodas KpuBas NIpUBEACHA Ha PUCYHKE 1.

Potop HaumHaeT BpamaThcs IpU CKOPOCTH BETpa, paBHOU 3 M/c,
¥ OCTaHABJIMBAETCS MO IPUIHHAM 0€30IIaCHOCTH IpH cKopoctu 21 m/c.

O0BeM TPOU3BOIMMON SHEPTUH B OIPEICIICHHBI MOMEHT BPEMEHHU
BBICUUTHIBaeTCA 1o opmyde [3]:

E=%~p~w3~A~Ce )

rae E — mporsBoauMast SHEpTHs B ONPEACIICHHBIN MOMEHT BpeMenu (B1/c);
0 — IUIOTHOCTH BO3.yXa, KI'/M *;
W — CKOPOCTb BETpa, M/C;
S — wIoIa b, OXBAThIBACMast BETPOBBIM KOJIECOM POTOPA, M %
C,— obmas >(exTUBHOCTL BETPOBOH TypOMHBI NpH AAHHOM
CKOPOCTHU BETpA, OJIH.
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Tak ans paccmarpuBaeMoro Tuna BeTpoBoii TypouH Ha 2 000 kBt
YCTAHOBJIEHHOHW MOIIHOCTH C AMaMeTpoM potopa 90 M IpH CKOpPOCTH
BeTpa 7 M/c, 3 PeKTUBHOCTBIO 45 % M IIIOTHOCTBIO BO3/1yXa Ha ypOBHE
mauThl 1,216 xI'/Mm 3, monyuum:

E :%-1,216-73 2907 .7 /4-0,45=1193424,32Bm/c =1193xBm  (2)

W3 sTor0 cnexyert, 9To IpH JaHHON CKOPOCTH 3Ta BETPOBas TypOMHA
Oyznet npomsBoauth | 193 kBT B 1aHHBI MOMEHT BPEeMEHH.

KonugecTBo mpou3BeAeHHON 3a TOJ SHEPTHH HE MOXXET OBITh
paccUYnNTaHO ITyTEM IIPOCTOI0 YMHOKCHHUS yCTAaHOBJICHHOW MOIHOCTH
(B marHOM citydae 2 000 kBT) Ha cpemHIOI0 TOZOBYIO CKOPOCTH BETpA.
Heo6xonumo Takke yYUTHIBATh KO3 (PUIHEHT HCIOIH30BAHUSI
YCTaHOBJIEHHOW MOIIHOCTH I omnpenencHust 3¢ HEeKTUBHOCTH
paboTsl TypOMHBI B TEUEHHE I'0OJa HAa OIPEAEICHHON IIOIIAIKE.
KosddunueHnt ucnonb30BaHusl yCTAHOBIEHHONW MOIIHOCTH - 3TO
(hakTHUECKas TOZ0Basi BBIPAOOTKA 3JIEKTPOIHEPTHH, pa3/ieleHHas Ha
TEOPETHYECKH MaKCHMAJIbHYIO BBIPAOOTKY IIPH YCIOBHH, YTO MaIllMHA
paboTana B pexxuMe MaKCUMalIbHOW Harpy3kd B TedeHHe Bcex 8760
4yacoB roja. TeopeTndecky 3HaUeHHE KOAP(PUIIEHTA HCIIOIb30BaHUS
YCTaHOBJIEHHOW MOIITHOCTH MOXeET BapsupoBaThes oT 0 mo 100 %, HO
MpaKTHYECKN OH pacrosiaraercst B npenenax ot 20 xo 70 % u game
Bcero paseH 25-30 % [4].

2500
2000

1500 /

1000 //

500

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

CkopocTb BeTpa, M/c

MowHocTb, KBT

Pucynok 1 — Kpusas npousBogutensHocTa BOY (ipu mimotHOCTH
Bo3ayxa 1,225 kr/m 3).

Taxk, 1715t BEeTPOBOH TYpOHHBI C YCTaHOBJIEHHON MomHOCTHI0 2000
KBT K03 PUIIHEeHT UCIIOIp30BaHKSI YCTAHOBJIEHHOW MOITHOCTH paBeH
44,5 % (ompenensercsl paCueTHBIM ITyTEM C MOMOILBIO IPOrPAMMHOTO
niputoxxenust WindPRO nipu moctpoennn kpuBoii pacnpenienieHus BeTpa
110 UHTEHCUBHOCTH U NPOJIOJDKUTEIBHOCTH B ONPEJCICHHON TOUKEe —
B HallleM CJIy4Yae, 3TO PacIlOOKEHHE METEOPOJIOIHYECKONH MauThl),
IIPOTHO3UPYEMOE KOIMYECTBO INPOU3BEIACHHON 3a roJ SHepruu Oyaer
paBHoO:

E,, =2000 xBm -24 4 -365 25 oneii - 0,445 =7801 MBmu (3)

[IpoBenenHble BRIYUCIECHHUS ¢ nmoMombio Moayiass METEO
niporpamMmbl WindPRO 2.5 nokazanu cnenyromnye 3HaueHus (tabuna 1).

B nanHOM ciiydyae OT OCHOBHOIO pe3yJibTaTa BBIUMCIEHUN
OTHMMAETCs 3HaUEHHUe orpeHocTy Beraucienuit 10 %. Dto cBszaHo ¢
TEM, UTO, Jaxke 00Jaast MoAPOOHBIMH METCOPOIOTHUSCKUMHU TAHHBIMU
y4YacTKa, CJI0XKHO MPEICKa3aTh TOYHYIO IPOU3BOIUTEIBHOCTD Oy TyIICH
BOC, nosToMy AJ11 FHBECTOPOB MPUHUMAETCSI MUHUMAJIbHOE 3HAYSHHE
B UHTEpBaJIe PE3YJIbTATOB C yUETOM MOTPEIIHOCTEM.

[IpoBenenHble BBIYUCIECHHUS ¢ nmoMombio Moayiass METEO
nporpamMmbl WindPRO 2.5 nokazanu cnenyromnye 3HaueHus (tabuna 1).

B nanHOM ciiydyae OT OCHOBHOIO pe3yJibTaTa BBIUMCIEHUN
OTHMMAETCs 3HaUEHUe MorpeHocTy Beraucienuit 10 %. Ito cBszaHo ¢
TEM, UTO, Jaxke 00JIajast MoAPOOHBIMH METCOPOIOTHUSCKUMHU TAHHBIMU
y4acTKa, CJI0XKHO MPEICKa3aTh TOYHYIO IPOU3BOUTEIBHOCTD Oy TyIICiH
BOC, nosToMy AJ11 FHBECTOPOB MPUHUMAETCSI MUHUMAJIbHOE 3HAYSHHE
B UHTEpBaJIe PE3YJIbTATOB C yUETOM MOTPEIIHOCTEM.

Tabmuua 1 — Pe3ynbpTaThl pacyeToB T'OJOBOW MPOU3BOIUTECIEHOCTH
BETPOBOI TYPOUHEI, B 3aBUCHMOCTH OT IIAPAMETPOB BO3.YIIIHOTO IIOTOKA.

JlnameTp BeTpoBOro Koeca (M) 1,5 1,5 1,5 1.5 1,5 1.5
CpenHerofoBas CKOPOCTh BeTpa (M/c) 5 6 7 8 9 10
Pacuernce Bpems pabotst BOY B roay (1) 8760 8760 8760 8760 8760 8760

Honepeqﬂax TUI0MAab CEYEHHsl BETPOBOI'O MOTOKA

Or)
MoImHocTh BeTpoBOro notoka (Bt) 768 1326 2106 3144 4476 6140

MomiHocTs Ha BeIxoae BOY (BT) 192 332 527 786 1119 1535
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DakTHYeCcKoe KOJIUYECTBO BHIPadaThIBAEMOH 1 2 4 6 9 13
AUeKTPOdHepriu (KB1*u/rox) 680,87 | 904,54 | 612,31 | 884,84 | 802,83 | 446,95
1 2 4 5 8 11

Cpenwerononas momtocts setposoro motoxa (BT) | yc) 54| 55757 | 01321 | 990,56 | 529,52 | 70031

CpeHerooBast MOIHOCTh BETPOBOTO MOTOKa P .

(Br/n?) 146,25 | 252,72 | 401,31 | 599,04 | 852,93 1170

JIMTEPATYPA

1 ABctpanuiinbsl 3agymManu IOCTPOUTh CaMyIO BBICOKYIO B MHUpeE
TpyOy. http://www.membrana.ru/particle/16484.

2 Mereoponoruueckuid exxemecsunuk. Y. 2, Boin. 1-34, uzganue
nepuonudeckoe, JI. 1966-1975.

3 BerposHepreruka. PykoBoACTBO MO NPUMEHEHHIO BETPOBBIX
YCTaHOBOK Majol u cpenHeit Momuoctu. — M. MHTepconapueHTp,
2001, c. 54-55.

4 Cabunun, I'. X. Teopus 1 a3poiuHAMUUECKUN PACUET BETPSIHBIX
nsurarenedt / Tpyast HATU, 1931. — e 104. — 88 c.

KA3AXCTAHCKUE PA3PABOTKU HA EXPO-2017

KOWYMBAEB M. b.
I.T.H., akageMuk MAH npu OOH
KBACOB A. A., EPXKAH A. A., KOLLYMBAEB A. M.

AO «KazHHMU uepretuxn umenn akagemuka III. Y. Yoxkunay, r. AMarsl

3arpsi3HEHHs] OKPY KaroLel Cpe/ibl, CBSI3aHHbBIE C SHEPTeTHYECKHUMHU
BeIOpOCaMu, HapylleHHs TenjoBoro OamaHca aTrMocdephl,
ne(UIIUT PHEPTUM U OTPAaHMYEHHOCTh TOIUIMBHBIX PECYpPCOB,
HecTaOMJIbHAsI CUTyaluss HA MHUPOBOM PBIHKE DHEPropecypcoB
CHIKAIOT 3HEProd(HheKTHBHOCTH MUPOBOIT SKOHOMUKH. JIJ1s pereHust
JaHHOH mpoOiaeMbl HE0OOXOAMMBI pa3padoTKa MEPONPHUATHH IO
9HEProcOEpPeKEHUI0 M KOHCTPYKIIMH BO30OHOBIISIEMBIX UCTOYHUKOB
sHepruu (BUD).

KaszaxcTan B cuiy cBoero reorpau4eckoro IMOJIOKEHHUS
pacrosnaraer He TOJIbKO 3HaYNTEIbHBIM IOTEHIIMAJIOM BO30OHOBIISIEMBIX
WCTOYHUKOB YHEPIHH, HO U CYILIECTBEHHBIM TPAH3UTHBIM U SKCIIOPTHBIM
MOTEHIMAIOM, YTO CO3JAeT MPEJNOCHUIKU JUIS MEXIyHapOIHOTO
COTPYAHHYECTBA.

PocT moTpeGHOCTH 3IEKTPOIHEPTUH MOKET BBI3BATh JAE(HUIUT
JNIEKTPOIHEPTeTUIECKUX MOLITHOCTEH. be3 BBO/1a HOBBIX, MOJIEpHHU3ALIMI

CYIIECTBYIOLIETO 3JIEKTPOIHEPTETUIECKOT0 000PYI0BaHHUS 00ECIIEYHTh
pacTyuiue nmoTpeOHOCTH PKOHOMHUKH M JajbHelliee pa3BUTHE
9HEPreTUUECKOM 0TPACIIM HE IPE/ICTABIISETCSI BOSMOXKHBIM. Peanu3zanus
TaKMX MEpPOIPHUATHIH, B CBOIO Oodepe]b, TPeOYyeT NPHUBICYCHUS
3HAYMUTENBHBIX (PMHAHCOBBIX CPEJICTB, B TOM YHCJIE U 32 CUET MOBBIIICHUS
TapuQoB I TOTpeOUTENEH.

KazaxcraH siBisieTcsi 3aMeTHBIM HCTOYHUKOM BHIOPOCOB MAPHUKOBBIX
ra3oB B atMochepy 3emin. ['070Bo# 00beM BEIOPOCOB MAPHUKOBBIX
ra3oB Ha ypoBHe 1990 roaa ouenuBaercs B 320 MIJIH. TOHH 9KBUBAJICHTa
yriekucioro rasa. [1o yaenpHbIM oKazaTessiM BEIOPOCOB ITAPHUKOBBIX
ra3oB Ha €MHUILY BaJOBOIO MPOAYKTA, 110 JaHHBIM MeX1yHapoIHOTO
9HEPreTUYecKoro areHTcTBa, Kazaxcran HaxoauTCs Ha IEPBOM MeCTe B
MHUpe, a T10 BBIOpOCcaM B pacyeTe Ha JIyIly HaCeIeHUs — Ha TPUHAALATOM.
[To aGconmOTHBIM e BBIOpOCaM MAapHUKOBBIX ra30B OH 3aHHMaeT
JBaJaTh TPEThE MECTO B MHpeE, TpeThe MecTo cpeau crpaH CHI u
sIBIIsIeTCs uaepoM cpenu crpal LlentpanbHoit A3un. CTOIb BBICOKHIMA
00BbeM BBIOPOCOB 00YCIIOBIIEH MPEBATHPYIOIIUM HCIIOJIB30BAaHHEM
HU3KOCOPTHOTO YIJIsl B Ka3aXCTAHCKOW IHEPreTHKE U OTCYTCTBHEM
BHEJIPEHUS MCTOYHHMKOB aJlbTEPHAaTHUBHON 3HEpreTUku. Takum
o0pa3oM, BOBJECUEHHE B YHEPreTHUYECKUI OallaHC allbTePHATUBHBIX
HCTOYHUKOB YHEPTHH, B IEPBYIO OUepeIb BO3OOHOBISIEMBIX, — HE TOJIBKO
9KOHOMHYECKH OOYCIIOBJIEHHAsi BHYTPUKa3axCTaHCKas 3ajada, HO U
9KOJIOTHYECKas IpobiieMa MEPOBOTO MacinTada.

Ceroanust BUD — 3To Hanbosnee qTUHAMUYHO Pa3BUBAIOIIAsCS B
Mmupe (opma reHepanuy SHEpruu. ExeroaHo TeMIsl ee riI00anbHOro
pocta npessimaioT 30 %. K cepenvHe HbIHEUTHETO BeKa yBEIWYCHHE
UX JIOJIU B INI00AJILHOM SHEPreTHYEecKOM OajlaHCe MPOTHO3HPYETCs
1o 35 %, B 'epmanun — 1o 47 %, B Hauuu — g0 100 %. Jlunepamu
0 BBIPAOOTKE aJBTEPHATUBHOW 3JIEKTPOIHEPTUH (10 COBOKYIHOM
MOIIIHOCTH JIeWCcTBYIOmMX 00bekToB BUD) siBstotest crpanbl EC, CILIA,
Kwurait u Ungus.

[IpuBnekatenbHocTh BUD cBsizaHa ¢ HeHcuepnaeMOCTBIO 3THX
pecypcoB, HE3aBUCUMOCTBIO OT KOHBIOHKTYPBI IIeH Ha MUPOBBIX PBIHKaX
SHEpProHocuTeNe u sKosoruueckoi ynctoro. Ilocnennuit aprymeHT
0COOEHHO aKTyaJleH, TOCKOJIbKY TPaJULHOHHAs SHEPIeTHKA OKa3bIBAET
HETaTHBHOE BO3JCHCTBHE Ha OKPYXKAIOIIYIO Cpely, Kak Ha MECTHOM
YPOBHE, TaK U B I7I00aJIbHOM Maciirade.

Kazaxctan o0nagaeT 3HaYMTEIbHBIM MOTeHIHaloM BUD,
MIPeXJIe BCEro B BUJE TMIPO-, BETPO- U COJTHEYHOW SHEPTHH, KOTOPOH
JIOCTATOYHO, YTOOBI 00ECIIEYUTh 3HAYNTEIBHYIO YacTh €ro MOTPEOHOCTH

111


http://www.membrana.ru/particle/16484

112

B 3HepreTnyeckux pecypcax. Eciu BUD B Buae ruapo- u BeTpOBOH
SHEPrUy HAXONAT MPUMEHEHHE 11 KOMMEPUYECKOTO MPOU3BOICTBA
AIIEKTPOIHEPTHH, TO COTHEYHAS SHEPT U MOKET IIMPOKO HCIIOIb30BATHCS
JUISL TOPAYETO BOJOCHAOKEHHS M B Psie CIOy4yaeB A aBTOHOMHOTO
AIEKTPOCHAOKEHHUSI.

PacueTsl mMOKa3pIBAIOT, YTO MOTEHIMAT HETPAaTUIUOHHBIX
BO300HOBJISIEMBIX MCTOYHHUKOB 3Hepruu B KasaxcTtaHe cocrtaBiser
nopsiaka 15 200 mapa. kBT*4, U3 KOTOPBIX HA OO BETPa MPUXOIUTCS
~ 14 100 mupa. kBt*4 [1].

Texnuueckuid runposHepreTuueckuid norennuan Kasaxcrana
orneHuBaercs nmpuMepHo B 170 mupa. kBt*4, a skoHOMHUYecKuii — B
27-30 mapa. kBt*4 B rox [2], ©3 KOTOPOro Ha CETOAHSIIIHUHN JEHb
3aaeiicTBoBaHo Bcero numk 7-8 TBt*4. Boxbmoe 3Hauenune B ero
JTATbHEHIIIEM OCBOCHUH UMEIOT MaJble THAPOAIEKTPOCTAHITIH.

DKOHOMHUYECKHU I1eJ1IeCO00pa3HbId MOTEHIIHAT OICHUBAETCS B
337 mapa. kBt*4 B roJ1, B TOM 4HCIIE 110 BETPOBOM SHEPTUH — 322 MIIPI.
kBT*4, conmneunoi — 4 mapa. kBr*4, maneim I'9C — 11 mupa. kBr*u
B rox [3].

s ctumynrpoBaHus OM3HECa 110 BHEAPSHUIO BO30OHOBIISIEMBIX
MCTOYHHMKOB SHEPTUH HEOOXOAUMO BHECEHHE CEPbE3HbIX U3MECHEHHH B
JIefiCTByIOIEe 3aKOHOAATENFCTBO M MPEIOCTABICHUE JONTOCPOYHBIX
HaJIOTOBBIX IpedepeHIINH.

HerpaguimonHas sHepreTrka, HCIONb3YIONIasi YSHEPTHIO BETPa,
COJIHIIa, CTOKOB MaJIbIX PeK, TEPMAIBHBIX MOJ3EMHBIX BOJ, OMOMAaCCHI
U JPYTUX UCTOYHHUKOB B HACTOSIIEE BPEMS MMEET BBHICOKHE yIEIbHBIC
KaIUTaJIOBJIOKEHNS [0 CPAaBHEHHIO C TPAJAUIMOHHBIMU HCTOYHHKAMH
sHepruu. Tem He MeHee pa3paboTka COOCTBEHHBIX TEXHOJIOTHH,
yBEIHWYEHNE JOIH Ka3aXCTAHCKOTO COAEP)KaHHS C POCTOM LEH Ha
OpPraHNYeCcKOe TOIUIMBO M OTPaHWYCHHUAMH OOIIeCTBA, HAIIPABJICHHBIMH
Ha OXpaHy OKpy»Karollei cpensl, 3QpPeKTUBHOCTh HETPAUIIMOHHBIX
HCTOYHHUKOB 3HEPruu OyAeT, HECOMHEHHO, BO3pacTaTh, a UX
MIPOKOMACIITA0HOE UCTIONH30BAHME CTAHET BAKHEHIIIIM HAIIPaBICHUEM
9HEprocOepesKeHUsI.

B kadecTBe MHHOBAaIMOHHBIX pa3paboTOK mpemiaralmoTcs
rTuapoarperat u BeTpoTypOuHa. Mcmonp3oBaHHEe BUXPEBOTO
3¢ dexTa B ruapoarperate HaAMHOTO YIPOIIAET €ro KOHCTPYKIIUIO
Y TIOBBIIIAET HAJEKHOCTh paboThl arperata [4]. OTIWYUTETHLHOU
0COOEHHOCTBIO KOHCTPYKIIUH SBJISIETCS TypOrHA, KOTOpas BHITIOJIHEHA
U3 WIJIHHAPHYECKOI TPYObl, BHYTPH KOTOPO# paciioioKeHbl NIACTUHBI
C BO3MOXXHOCTBIO IJIAaBHOTO OO0TEeKaHMs MOTOKOM. Kaxas u3 riacTuH

MIPOJOJIBHOW KPOMKOM 0JlHOTO peOpa HpHKpEeIUIeHa K BHYTpEHHEH
CTOpoHE TPyOBI, a MPOJONBEHONH KPOMKOW ApYyroro pedpa coenuHeHa
C APYTHMMHM IIJIACTHHAMHM BJOJIb ocH TpyObl. TpyOa ycTaHOBiIEeHa Ha
HAIlOPHOM y4acTKe BOJIOBOJIA M COETUHEHA C HUM MOALIUITHUKAMU.

B runpoarperare yctpaneHa BUOpauusi TYpOMHBI M HCKITIOUEHO
KOHCOJIEHOE KpEIJICHHWE BaJia BCJIEJCTBUE BBIOJIHEHUS TYPOUHBI U3
MOJION IMIUHAPUYEcKOoi TpyObl. KoHCONbHOE KperuieHue IIacTuH
OTCYTCTBYET, B CBSI3H C YEM HCKJIIOUAETCSI NX BUOpAIHs M BUOpALOHHAs
Harpy3ka. [lorok, nmonagas B TpyOy-TypOHHY, IJIaBHO OOTEKaeT
TUTaCTHHBI M IPUBOAUT B JABMKECHUE TYPOHHY, KOTOPAask BPAIIAaeT POTOP
reseparopa. HaxoxaeHue reHepaTopa BHE HallOPHOM yacTu BOJOBOJA
00JIer4aeT ero MOHTaX 1 IPOM3BOICTBO BO3MOXKHBIX PEMOHTHBIX PadoT.

CocTaBHbIE YaCTH B IIpelaraeMoil KOHCTPYKIMH THApoarperara
KpOMe KPHBOJIMHEHHBIX IUIACTHH, HAXOATCS BHE HAIIOPHOT'O BOAOBO/A,
4YTO 00ecreYrBaeT ONpeJielIeHHbIe y00CTBa MPH €ro dKCILTyaTallty,
YIpOLIEHNE KOHCTPYKIHMU U TMOBBIIIEHUE HAJEKHOCTH €ro PadoThI.
TpyOy-TypOuHY MOXKHO yCTaHaBIMBAaTh B JIIOOOM MeECTE HAaIlOPHOTO
BOJIOBOJIA, & CKOPOCTh €T0 BPAIllEHUS MOKHO PETYIMPOBATH HE TOJIBKO
pPacxoJIoM U HaIlOpOM IOTOKA, HO ¥ CTENEHbIO KPUBHU3HBI IJIACTHH.

Ha pucynke | mpuBeseHa KOHCTPYKLHS Tujapoarperara, rie
1 — moaBoAsAIIMKA BOJOBOJ; 2 — MOAIIMIHMK; 3 — TypOuHa B BHIE
mojioil TpyOsl; 4 — KpUBOJMWHEHHBIE MJIACTUHBI, ONMHUCHIBAEMbIC
sorapu()MUYECKON 3aBHCUMOCTBIO; 5 — pOTOp TeHepaTopa; 6 — cTaTtop
re’eparopa; 7 — OTBOASIINHA BOJOBO/I,.

[MoaBonsimuii 1 u oTBOAsAMIMI 7 BOJOBOABI COCTUHSIOTCS C
TypOMHO# 3 mocpecTBOM NOAMITHUKOB 2. IInacTuHb! 4 0JHON KpOMKO
pebpa 3akperuicHbl Ha BHYTPCHHEH CTOPOHE TYpOWHBI 3, a KPOMKO#
JIpyroro pedpa COeqUHEHBI MeXAy co0oW BIoib ocu TypOuHBL. Ha
TypOMHE C BHEIITHEH CTOPOHBI YCTAHOBIICH POTOp 5 reHepaTopa. Ctatop
6 mpexacraBisieT co00il HEMOABMKHBIN IMIMHAP, BHYTPH KOTOPOTO
PacIoIoKeH poTop.
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Pucynok 1 —I'mapoarperar

I'mapoarperar padoraer cienyroumm obpazom. [ToTok, ABHrasch
0 TIOABOJIAIIIEMY BOAOBOAY 1, moctynaror B TypOuHy 3. BosnelicTBys
Ha IUIaCTHHBI 4 TypOHHBI, MOTOK BpallaeT TypOWHY BOKPYT €€ ocHu
OTHOCHUTEIBHO BOJOBOJa. Bpamenue TypOUHBI BO3MOXKHO U3-3a €€
COE/IMHEHHS C HETIOZBHKHBIM BOZAOBOIOM C TIOMOILBIO ITOJIIIUITHUKOB 2.
W3 TypOuHBI 0TpabOTaHHBIH TOTOK COPACHIBAETCS B OTBOSILIUI BOIOBO/
7. DKcnepUMeHTaIbHAs MOJIEIb IIPUBE/ICHA Ha PUCYHKE 2.

PucyHok 2 — DkcniepuMeHTaIbHAs MOJIENb THAPOTYPOUHEI

[Tpu Hamope 20 M u pacxoze Boxasl 20 M/c BpalleHUE TypOUHBI
cocraBwio 1200 000pOTOB B MHHYTY, 4TO HPEACTABISET OOJIBLION
TEXHUYECKHUI UHTEpEC.

Hcnonp3oBanue NaHHOW KOHCTPYKLIHMH LeJIecO00pasHo I
MPOEKTUPYEMBIX, CTPOSIIIUXCS M CYIIECTBYIOIIUX COOPYKEHUH,
MMOCKOJIbKY HPaKTHYECKH B JIIOOOM THAPOCOOPYKEHUHU UMEETCS
HaTopHBIH BOJIOBOA. B 11000M MecTe BOJIOBO/Ia MOXHO YCTaHOBHTH
Mpe/IaraeMyto KOHCTPYKIMIO Tuipoarperara. QpQeKTHBHOCTh JaHHOH
KOHCTPYKIIMH HPOSIBISETCS 0COOCHHO JUIsi MUKpO- ¥ Manbix [DC
BBH/1y HECJIO)KHOW KOHCTPYKIINH, HaJ€KHOH pabOThl M 9KOJIOTHYECKH
0€3BpETHOTO €ro UCIIOJIL30BaHMS.

[ToBbimenne 3Gp(GEKTUBHOCTH U HAAECKHOCTH BETPOTYPOUHBI
(BT) MOXHO JOCTHYB 3a CUET I'€HEpalliyd BUXPEBOTO JBHIKCHHS
BO3JIyITHOTO MOTOKAa, BO3HHUKAIOMIETO OJarofaps KpUBOJIHMHEHHBIM
HaIpaBJISIOMIMM CTEHKaM M TaHTeHIMAIbHOMY IMOJBOJY BO3AyXa K
BBITSDKHOU TpyOe. KprBH3Ha CTEHOK M JIONIACTH arperaTa OIMChIBAIOTCS
snorapugmMuuecKkoi 3aBUCHUMOCTbI0O. KOHIIEHTpAaTOp COCTOUT M3
maTpa ¥ KOHyca, MEXJIy KOTOPBIMH PacIOJIOXKEHBI KPUBOJIUHEHHbIE
HaIpaBJIsIoNe CTeHKU. HapyKHble 4acTH maTpa 1 BBITSHKHOU TPYObI
YEpHOTO I[BETa HArPEBAIOTCS MO ACHCTBUEM COTHEUHOM 3HEPTHH, YTO
TaKXe yBEJINYMUBACT BBITSDKHYIO TATY.

Hpyroii ocobennoctrio BT siBisieTcs BeTpoBoe KoJieco, Ha BHEITHEH
CTOpPOHE KOTOPOr0 YCTAHOBJIEHBI KPUBOJIUHEHWHBIE JIONACTH, IPU 3TOM
BaJl TeHepaTopa HEMOJBMXKHO 3aKpeNjeH OJAHMM KOHIIOM B I[EHTpE
OCHOBAHMSI,  IPYTUM - Ha BXOJI€ BBITSDKHON TPYOBI.

Bo3aymnslil moToK, momajaas B KOHIEHTPATOp, HarpeBaeTcs
U C IOMOIIBI0 KPUBOIMHEIHBIX HANpaBIAIOMIUX CTEHOK MOJydaeT
BpalaTenbHoe ABIKeHHe. [IoBbIlIeHne TemMnepaTyphl H YMEHbIIEHHE
JKUBOTO CCUCHHUS MOTOKa TAKXKE CIIOCOOCTBYET €ro CTabMIbHOMY
YCKOPEHHOMY BpalllaTelbHOMY JBHKEHUI0. BuxpeBoe ABUXKEHHE
BO3/yXa MPHBOJUT K BPAIIEHUIO JONacTei U caMoro reHeparopa, npu
9TOM JIONIACTH Ha 0OPaTHOM XO0/I€ HE UCTIBITHIBAIOT CHJI CONTPOTHBIICHHSI.
Hosgas koncTpyxuus BT [5] no3BossieT A0CTHYb TEXHUYECKUH pe3yIbTaT
B BHJIC MOBBIIEHUS 3QPEKTHBHOCTH 3a CUET YCTPAaHEHHS CHCTEMBI
HarpeBa, ONTHMHU3AI[IH KOHCTPYKIIUH TaHT€HIIMATbHBIM BBOJIOM ITOTOKA
B TpyOY, HaIe)KHOCTH arperara IyTeM yCTpaHEeHHs BO3JICHCTBHS IOTOKa
Ha 0OpaTHBIN XOJI JIONACTH, YIy4LIEHHE adpOJMHAMHYECKOTO PEKIMa
paboTEHL.

CynrHocTs n300peTeHus OSICHETC Sl YepTeKaMH Ha PUCYHKaX 3 U
4, Ha KOTOPBIX CXEMaTHUYECKH IPUBEIeHA KOHCTPYKIIHA NTPe 1araeMoro
BeTpoBoro arperara. Ha pucynke 3 nokasaH BHJ COOKY U CEUEHHUE 110
A-A, Ha pucyHke 4 oTpaxkeH pa3pe3 ¢ n300pakeHHEeM BeTpoKoJieca B
BHJIE TeHEpaTopa C JONacTIMHU.
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Pucynok 3 — Cxema KOHCTpYKLIUU BETPOBOr'O arperara

[To menTpy marpa 1 ycraHoBieHa BBITSDKHast TpyOa 2. BuyTtpu
TpyOBI pa3MeniaeTcs BETPOKOJIECO B BUJIE IreHeparopa 3, Ha BHEIITHEH
CTOPOHE KOTOPOTO >KECTKO 3aKPEMJIEHbl KPUBOIMHEHHBIE JIONACTH 4.
Ban 5 reneparopa HEMOABHXKHO 3aKPEIIEH MO LIEHTPY KOHyca 6 U B
BepXHEH JacT TpyObl. B KOHIEHTpaTope MOTOKa MEXAy IIaTpoM U
KOHYCOM PAaCIOJIOKEHBl KPUBOIMHENHBIE HAMPABIAIONUE CTEHKH 7,
KOTOpbIE 00pa3yIoT KPUBOJIMHEWHBIE CY KaIOIIECs BO3/TyIIHbIC KaHAITb,
obecrieynBaoIMe TAHTEHIIMAILHBINA ITOJBO/ BO3AYIIHOTO MTOTOKA
B BBITSDKHYIO TpyOy. Hapy>kHbIe MOBEpXHOCTH mIaTpa M BBITSIKHOMN
TpyOBI OKpaImIeHs! B YepHbIi 1BeT. KprBH3Ha HAINIPaBIIAIOMINX CTEHOK
U JIOTIacTeH, 3a/1aHa JIoTapu(PpMUIECKON 3aBUCUMOCTBIO.

PucyHoxk 4 — Pa3pes ¢ u300pakeHneM BETpOKoJieca B BUIE
re’eparopa c J0nacTsIMu

DHeprusi BUXpEeBOro IBIDKEHUS MEepelacTcsl Ha KPUBOJIMHEHHBIE
nonactd. bnarogaps HampaBlIeHHIO OCH BpAIlleHUS BOJb IMOTOKA
JIOTIACTH HE WCHBITHIBAIOT JIOOOBOTO yJapa BO3AYIIHBIM ITOTOKOM U
KOHCOJIPHOT'O HAIIPSDKEHHUS, Jaxe B Cllydae HEpaBHOMEPHOIO MOAXO0a
BO3/IyIIHOTO MOTOKA K BXOJHBIM OTBEPCTHUSIM KaHAJIOB KOHI[EHTPATOpa
U MpU M3MEHEHWH ero HampasieHus. [loTok Bo3nyxa, momangas B
KOHIIGHTPATOpP, HArpPEeBaeTCs M JBUIKETCS 10 CHUPANIN K LECHTPY.
CrnupanbHoe ABIDKEHUE BO3JyXa 00YCIOBJIEHO HaIpPaBISIOUIUMHU
CTEHKaMH U KoH(HTyparue tonacreii. Jlomactu, Bpamasics, nepeaarT
KPY TSI MOMEHT I'eHepaTopy, KOTOPBIi Mpeo0paszyeT MeXaHHIECKYI0
SHEPTHIO BpallleHus B lIeKTpuuecKyto. HampapieHue yrioBoii ckopoctu
BUXPS 3aBHCHT OT KPUBHU3HBI cTeHOK. C yBEeIHYEHHEM pajuyca
KOHIIEHTPaTOpa BO3pacTaeT MOIHOCTh arperara.

JlaGopaTopHble ONMBITH MPOBOAMIUCH HA IKCIIEPUMEHTAIbHON
yCTaHOBKE (PUCYHOK 5) BBICOTOH 5 M M IMaMeTpOM KOHIIEHTpaTopa
2 M. Betpokoneco npecrasisier co00H yceueHHBIH KOHYC BRICOTOH 1 M
W HIDKHUM auametpoM 1,2 M. Bo3myx mosiaBasicst 3alaHHON CKOPOCTEIO,
U B 3aBUCHUMOCTHU OT HEe OIpelessuIoch BpalleHHe BETpoKoJeca.
Ipu ocpenHeHHOU CKOPOCTH BO3[IyXa 7 M/c BpallleHHE BETpOKoJeca
coctaBuiio 200 060pOTOB B MUHYTY.

[Mpennaraemyro KOHCTPYKIIMIO MOKHO YCTaHOBHUTH HE TOJBKO
Ha Cylle, HO M Ha IOBEPXHOCTH MOpsl WK okeaHa. D(H(HEeKTHBHOCTH
JJAHHOW KOHCTPYKLUH IPOSIBIISIETCS OCOOCHHO JUISl YAaJCHHBIX MECT,
Il HEBO3MOXHO IOJada 3JIeKTPOIHEPTUU OOBIYHBIM crocoboMm. K
JIOTIOTHUTENBHBIM IIPEHMYIIeCTBaM AaHHOW KOHCTPYKIIMH MOXKHO
OTHECTH: OTCYTCTBHE BHUOpalMu jJomacTed, ycTpaHEHUE yJapHOTro
BO3/ICHCTBUS HA HUX BO3/YIIHBIM IIOTOKOM.

PucyHok 5 — DkcriepruMeHTalIbHAasE MOJIENb BUXPEBOH BETPOTYpOUHBI
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NOBbILUEHME BE3OMNMACHOCTU NMAOPOTEXHNYECKNX
COOPYXEHWHU (I'TC) ANSA 9®PEKTUBHON OYUCTKMN
NMPOMBILLTEHHBIX OTXOO0B

KOLWYMBAEB M. 6., KBACOB I1. A., EPXXAH A. A.

AO «KasHUH Dueprernku umenn akagemuka II. Y. YokuHay, r. AlIMaThl

I'mapoTexHuueckue COOpy>KEHHsI, IOCTPOCHHBIE B Pa3INYHBIX
CTpaHaX MHpa, NPOJEMOHCTPUPOBAIHN CPABHUTEIBHO BBICOKYIO
HaJEKHOCTb U JIOJITOBEUHOCTh — MHOTHE U3 HHUX 3KCIIIyaTUPYIOTCS
JIECSITKY U 1ake coTHH JieT. Ho MOBBIIeHHBIN HHTEpeC K 6€3011acHOCTH
THUAPOCOOPYKEHUM HUMeeT BECKHE OCHOBaHMSA — MaTepHalbl MUPOBOIl
CTaTUCTUKH M COOBITHS MOCIEIHUX JIET CBHIETEILCTBYIOT O TOM, YTO
MOJTHOCTBIO UCKITIOUUTH BO3MOXKHOCTB MOBpeskAeHNs U paspyienus [ TC
U IPUMBIKAIOIINX K HUIM COOPY>KEHHI Henb3sl. bosee Toro, BeposTHOCTH
aBapuil Ha THIPOCOOPYKEHUAX YBEIUUMIACh HAPSTY C POCTOM KPYITHBIX
TEXHOTEHHBIX aBapuil ¥ KaTacTpo( Ha PHEPrETUUECKUX, XUMUYECKUX U
METaJUTyprUuecKUX KOMITIeKcax U T.J.

CozraHue KOHCTPYKLIMOHHO HECOBEPILIEHHBIX MPOMBIIIICHHBIX
00BEKTOB, ypOaHU3AIHs TEPPUTOPHH, HATMYHE YSI3BUMBIX, 9KOJIOTHUECKU
OMACHBIX MPU Pa3pyLUICHUH MHXKEHEPHO-TEXHUYECKUX COOPYKEHUll, K
KoTopbIM oTHOcATCA U I'TC, n BaXHBIX JUISL )KU3HU U JESITEIbHOCTH
aoedl KOMMYHHUKAIUH yBEIMYNBAIOT HE3AL[UIIEHHOCTh JI0JEH,
MNPUPOJHBIX U XO35HCTBEHHBIX OOBEKTOB OT KaTaCTPO(PUUECKUX

siBJIeHUI. PocT KaTtacTpod MPOMBIIIICHHBIX WIH TEXHOJIOTHYECKUX
aBapHi CBsI3aH TaKXe C HeNpPOo(peCCHOHATM3MOM, HEKOMIIETEHTHOCTHIO
1 HEPEAKO XaJIaTHOCTHIO TEXHUYECKOTO IIEPCOHANa IPH SKCILTyaTalluu
9KOJIOTHYECKH OMAacCHBIX X035 HCTBEHHBIX 00BEKTOB, CO ClIabo0M
MIPOTHO3HOW 0a30i, HEAOONEHKOH MOCIEACTBUN pa3pylIeHUH OT
CTUXMHHBIX ¥ aHTPONOTEHHBIX (AaKTOPOB M APYTMMH IPUYUHAMHU
OpraHM3alIOHHOTO XapakTepa.

Bo3pocriiast onacHOCTh HOBPEXKICHHS U Pa3pyIICHUS XO3SHCTBEHHBIX
00BEKTOB, B TOM YHCJIE THIPOTEXHUYECKUX COOPYKEHUH, BCIEICTBUE
BO3JICHCTBHS CTUXUHHBIX W aHTPOIOICHHBIX (PaKTOPOB 3acTaBHiIa
YeJI0BEUECKOe Coo0IecTBO 00paTUTh 0C000E BHUMAaHUE Ha MPOOIIeMy
nx 0e30MacHOCTH M O0BETMHNTD YCHIIHS B JIeJI€ 3aIIUTHI OT CTUXUHHBIX
U Ipyrux OeCTBUI. AKIIEHT ITPU 3TOM JIeJIaeTCsl He TOJIBKO Ha IIPHHSTHE
Mep M0 CMATYEHHIO M YCTPAHEHHMIO ITOCIIEICTBUI UX pa3pyLICHUs, HO
B OCHOBHOM Ha pa3pabOTKy KOMILIEKCa 3alUTHO-TPOPHIaKTHIECKIX
MEPOIPUATHH 110 MPEAYIPEKACHHUIO KaTacTpod.

Pa3zpymienue niaoTHHBI MOXET MOBJEYb 3a COOOU KpailiHe
HETaTHBHBIE TIOCIEICTBHS ISl SKOHOMHKH M OKpPY>KaroleH MprupoIHOH
cpene, a yuep0 — IpeBBICUTh 3aTPAThl Ha CTPOUTENBCTBO. BeposTHOCTD
aBapyuil IUVIOTUH HAaYMHAET HEYKJIOHHO ITOBBIMIATHCS MPH BO3pacTe
coopyxeHui 6onee 30-40 sieT, 0 UeM CBUAETENLCTBYET HH(OPMALHS 32
nocieanue 70 JieT: B MUpe Npou3onuio 6osee 1 ThIC. aBapuil KPYIHBIX
I'TC. Ananu3 noka3pIBaeT, UTO OCHOBHBIE UX IMIPUUYHHEI - pa3pylleHHe
OCHOBaHHMSI U HEJOCTAaTOYHAs MPOIMYCKHas CHOCOOHOCTH BogocOpoca,
KOTJIa BOJIa MepeInBaeTcs yepe3 rpedeHs mioTuHbI (pucyHok 1) [1].

C 1902 no 2001 r. u3 500 aBapuii B pa3iauuHbIX cTpaHax B 35 %
CllyyaeB NMPUYMHOW OBUIO NMPEBBIILICHHE PACUETHOTO MaKCUMAaJIbHOTO
cOpOCOBOro pacxojia, TO eCTh MEPEJIUB BOABI Yepe3 rpeOeHb MII0THHBI,
KOTOPBIN MPUBOIWII K pa3pyLICHUIO OCHOBAHHSI TUIOTHUHEI.

Ananu3 katacTpopUUECKUX pa3pyLICHUH psia MIOTHH, UX
TIOCJIEICTBHH, U3y4EHUE MPUYHH M 3aKOHOMEPHOCTEN pa3IMYHbIX PUCKOB
CBHIETENLCTBYET, 4TO oOectieuenue 6ezonacHoctu I TC He Beeryia umeeT
KOMIIJIEKCHOE pEIlIeHHE.

Haubonee yacTbie MpUYMHBI aBapuil — HapyIIEHHE MPaBUI
MPOEKTUPOBAHUS, CTPOUTENbCTBA M JKCILUIyaTal[Mu, HU3Kas
3¢ (eKTUBHOCTh TOCYyJIapCTBEHHOT0 Haja30pa, HEJAOCTATOYHOE
(rHaHCHPOBaHWE MEPOIIPUATHH 110 0OecTieueHHI0 Oe30ITacHOCTH.

I'mapoaunnamudeckas aBapust — 310 UC, cBsi3aHHOE C BHIBOJIOM
u3 crpos (paspymenueMm) ['TC unu ero 4acTd W HEYNPaBISICMbIM
repeMelieHueM OOJIBIINX Macc BOJIbI, HECYIIMX pa3pyLIeHHUE U
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3aTOIUICHHE OOIIMPHBIX TeppuTopuid. Pazpymenue (npopsiB) I'TC
MIPOMCXO/UT B pe3yJIbTaTe JCHCTBUS CHJI MPHUPOABI (3eMIIETPSCEHNS,
yparaHsl, pa3MbIBBl ILIOTHH, HEYJOBJIETBOpUTEIbHas paboTa
B0/1I0COpPOCOB). YCTpEeMIISIOLIMIACSA B MPOpaH MOTOK BOIBI 00pa3yer
BOJIHY IIPOPHIBA, NMEIOLIYIO 3HAYUTEJILHYIO BBICOTY I'PEOHS M CKOPOCTh
JIBIOKCHUS U 0018 1ar0IIY 0 OOJTBIION pa3pyIUTeabHOM cuitoii. Beicota
BOJIHBI ITPOPBIBA M CKOPOCTH €€ PaclpoCTPaHEHUs 3aBUCST OT pa3Mepa
IpopaHa, Haropa, THJIPOJIOTHYECKHX U TONOTpapUuecKuX YCIOBHUM
pyciia peKH U ee OUMBI.

Bricokoe
JTARTIEHTIE Ha

— oy
9

Kasuy AUHOHHAA
9PPO3ILL
11%

CmaGocTh
KOHCTPYKIRIL
TAacHTeNT
13%

PaspytneHire
OCHOBAHIS
TUTOTIHBL
44%

Pucynok 1 — Pactipeenenune puckos aBapuit

OCHOBHBIM CJIEACTBHEM TPOPHIBA ITTOTUHBI IIPA THAPOANHAMIIECKIX
aBapHsAX fABJIAETCS KaTacTpo(puUecKoe 3aTOIICHHE MECTHOCTH,
3aKII0YaIoNIeecs B CTPEMHUTEIBHOM 3aTOTUICHHH BOJHOW IPOpPHIBA
HIDKEPACIIONIOKEHHON MECTHOCTH M BOSHUKHOBEHUH HABOJIHEHHS.

[IprunHO# IpophIBa IIOTHHBI MOTYT OBITH CIIEAYIONTHE (GaKTOPHI:

1. Pa3pymenune skpaHa TIIOTHHBI U ycuieHHas ¢uibTpanus. C
TE4eHHEM BPEMEHH 1 IO BO3IEHCTBHEM Haropa (priIbTparist IPHBOANUT
K pa3MBIBY OCHOBaHHS U IIPOPHIBY IJIOTHHEI.

2. HeynoBsnerBoputensHass pabora BomocOpoca, BEI3BaHHAS
CHIDKEHHEM TIPOITyCKHOM CIOcOOHOCTH coopyskeHHs. Poct Hamopa Ha
BOJIOCJIFIBE BBI3BIBACT IIEPEITMB [IOTOKA Yepe3 IUNIOTHHY B HEYCTAHOBICHHOM
MECTE W CHI)KEHHIO yCTOHYMBOCTH HU30BOT'O OTKOCA M Pa3MbIBY HIKHETO
6neda. Kak mpaBmito, 3To IPpUBOIUT K Pa3pyIICHUIO IUIOTHHEL.

3. HeycToiunBOE COCTOSHME ILUIUT MEPEKPBITHS HU30BOTO
OTKOCA IJIOTUHBI, MPUHAIMAEMOI B KauecTBE BOJOCIHMBHOTO TPAKTA.

INepemenieH e MUTHT MO3BONISAET MOTOKY Pa3MbIBATh PACTIONOKEHHBIH 10,
HUM TPYHT ¥ BBI3BIBACT PUCK BO3HHKHOBCHHSI aKTHBHOMN (PUIBTPAIIHH.
[MoTepsiBUIME YCTOWYHUBOCTD IUTUTHI BOJAOCIMBHOIO TPAKTa MOTYT
OBITH CHECCHBI MMOTOKOM BOJBI, a HE3aIIUIICHHBIH OTKOC MIOTHHBI
MOJIBEPTaeTCsl yCUICHHOMY Pa3MbIBY.

4. BO3HHKHOBEHHE OOJIBIINX THAPOANHAMHICCKUX HATPY30K MPU
raleHNH H30BITOYHO# SHepriK cOpocHoro notoka. [Ipobiema crapeHus
COOPYIKCHHA, BEIPAXKAIOIIASICSA B CHIXKCHHU YPOBHS HX 0€30MacHOCTH,
MPUMEHUTETBHO K TACUTENSM SHEPTHH OMpeNesieTCs KOHICHTpaIHeit
COPOCHBIX PACXO/I0B, IPUBO/ISIIINX K BOSHUKHOBEHHIO KABUTAIIHOHHBIX
U abpa3suBHBIX MOBPEXKJACHUN TracuTeliell UMM K MOBBINICHHBIM
JMHAMHAYECKUM HArpy3kaMm Ha TaCHTENH, BOM00OI M orpaxiaromine
coopyxenus. JlanHas npobiemMa ycyryOseTcsi CHIDKEHHEM PacueTHBIX
ypoBHe#l HIDKHETO Obeda BeIeAcTBHE OOIINX TpaHC(hOPMAIK pyciia
WITH HAJTMYHUST KAPBEPHBIX Pa3pabOTOK Ha HIDKENSKAIIEM YIacTKe pycJa.

ITepexoa K PHIHOYHON MOJENH YKOHOMHYECKOTO Pa3BUTHS,
riaybokas pegopma CHCTEMBI rOCYIapCTBEHHOTO YIpPaBIIEHHUS,
MOSIBJICHHE HOBBIX YIPO3 U BBI30BOB CO CTOPOHBI MEXKITyHAPOIHOTO
Teppopu3Ma TPeOYIOT MePeOCMBICICHHUsI POk 1 MecTta cucteMbl UC u
rpaXIAHCKOI 000POHBI B 00ECTICUCHNH HAIIMOHATBHON 6E30MaCHOCTH.
Bo3HuKIIa HACTOATENbHAST HEOOXOAUMOCTD B CO3IaHUH M pean3aluu
HOBOH HJICOJIOTUH MTPOTHUBOICHCTBHUS KaTtacTpohaM Ha JONTOCPOUHYIO
MEPCNeKTUBY, HOPMUPOBAHIH TPUHIUNHUATIHHO HWHOW KOHICHIHH
rpaXIaHCKOt 000pOHBI, [ 0Cy1apCTBEHHOM CHCTEMBI PE Y IPEIKICHHUSI
u ukeuganmu YC PecnyOnuku Kazaxcras.

ObecnedyeHrne 3KOIOTHYECKOH 0€30MacHOCTH Ha TEPPHUTOPHU
Kasaxcrana, popMupOBaHHE U YKPEHJICHHE IKOJIOTHUICCKOTO
MPABOIOPSIIKA OCHOBAHBI Ha ACHCTBHUH 3aKOHOJATEIHCTBA B KOMITIIEKCE
C MepaMH OpPraHMU3alHOHHOTO, MPABOBOTO, YKOHOMUYECKOTO H
BOCHHUTATEIBHOTO BO3JCHCTBUS Ha rpaxaaH. [IpaBUIBHO
copMupoBaHHOE 3aKOHOAATENBCTBO JOKHO COICPIKATH CBOJI ITPABHII
OXpaHBl OKpYKAloIleil cpeibl B HOBBIX YCIOBHUSIX XO3SHCTBEHHOTO
pa3BUTHS U PEryJIHPOBATH MPHUPOIOOXPAHHBIC OTHOIICHHUS MEXIY
CyOBEKTaMHU 3KOHOMUKH.

MOHHUTOPHHT OCYIIECTBISAETCS C LENBI0 00ECIICUCHHS TIOCTOSIHHOTO
KOHTpOJIS 3a cocTosinneM Oe3onacHocti ['TC u ux BO3ACHCTBHEM Ha
OKPY’KAIOIIyI0 CPe/y, MPeJIOTBPAICHNS] BOSHUKHOBEHUS aBapUITHBIX
CUTYalluid M CO3MaHUs YCIOBHH Ay 6€30MacHOM 3KCIUTyaTal[HH.
OCHOBHO# 3aj1aueif MOHUTOPHUHTA 6€30M1ACHOCTH SIBISCTCS 00eCIIeUeHHE
yIpaBJICHUS B OONACTH PAlMOHATIBHON M 0E30MacHOM JKCILTyaTaluH
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I'TC, 6e3omacHoro Benenus padot. llenu u 3amayu MOHUTOPHUHTA
06€301acHOCTH JTOCTHTAIOTCS IOCPEJACTBOM OPraHU3alMH CHCTEMBI
MOCTOSIHHBIX (HETPEPBIBHBIX) BU3YAIbHBIX U MHCTPYMEHTAJIBHBIX (B
TOM 4YHCJIE aBTOMAaTHU3WPOBAHHBIX, AMCTAHIMOHHBIX) HAOIIOICHHH,
obecnevynBaOMINX NOJyYeHUE Ka4YeCTBEHHOW U JOCTOBEPHOM
nH(opMannyu B HEOOXOAUMBIX 00bEMax.

Lens MoHMTOpUHTA:

MOHHTOPHUHT OCYLIECTBISIETCS C [EIbI0 00ECIIEYEHHS ITOCTOSTHHOTO
KOHTpOJIs 3a cocrostnueM Oe3omacHoctd I'TC m ux Bo3xelicTBueM Ha
OKPYKaoIIyI0 Cpeay, MPeJOTBpalleHHs BO3HUKHOBEHHUS aBapHHHBIX
CUTYalli U CO3/IaHMs YCIIOBUH JUIsl 0€30M1aCHOM AKCILTyaTalHy.

3aaui MOHUTOPHUHTA:

1. OOecneyenue ynpaslicHHS B 00JIACTH PaIl[MOHAIBHOU U
6e3onacHoit sxcrutyataruu ['TC, 6e3omacHoro BeaeHus padoT.

2. CHHXeHHEe KOJHMYeCTBa NMOTEHIMAJIbHO OMACHBIX
THJPOTEXHUYECKHUX COOPYKEHUH, COOCTBEHHHUK KOTOPBIX HE ONPEJIEIICH.

3. ObecneueHne 3amUTHl HACEJNEHHBIX MYHKTOB, 00BEKTOB
9KOHOMUKH U COLHAIHONW HH(PPACTYKTYPbI OT HEraTUBHOTO BO3JICHCTBHS
MOBEPXHOCTHBIX BOJ (3aTOIUICHHS M MOATOIIEHUs, OeperoBoii apo3uu,
OTIOJI3HEBBIX MPOLIECCOB).

4. Pa3paboTka pEeKOMEHIAIMU MO yCOBEPIICHCTBOBAHUIO
KOHCTPYKIIMU HE3aBHCUMBIX MCTOYHHKOB SHEPTUH JUIS oOecredeHus
0€301acHOCTH JKU3HEESITEIbHOCTH M BHEIPEHUE METOJHMKH pacdera
WHHOBAIMOHHBIX PEIICHUN AJs NPOEKTHPOBaHUSI OOBEKTOB,
MIOJIBEP>KEHHBIX BO3/ICHCTBUIO TEXHOT'€HHBIX KaTacTpod.

5. Pa3paboTka HOpMAaTUBHBIX IPABOBBIX aKTOB, PETTIAMEHTUPYIOIIHX
Ha Hay4YHOH OCHOBE CO3JaHHE CHCTEMBl HAyYHO-TEXHHUUYECKOTO
npoektupoBanus o6ezonacHoctu ['TC.

[Tpu npoBeaeHNN MapKeTHUHTa [Tl BBISICHEHHS IPHYHMH U UICTOYHUKOB
TEXHOTCHHBIX aBaAPUH, PEK/IE BCETr0, HY’)KHO OLIEHUTh TEXHOJIOTHYECKOE
coJieprkaHue, KOJTMYECTBEHHBIE U KaueCcTBeHHbIe XapakTreprucTiku I TC
WITH SHEPTeTHYECKNX IIeHTPOB. OTHOBPEMEHHO HEOOXOANMO OIIPE/ICITUTh
KOHCTPYKTHBHBIE 3PTOHOMHYECKHE OTKJIOHEHUS, MOCIYXKHBIINE
NPUYMHON aBapHid M3-32 HECOOTBETCTBUS KOHCTPYKIMH TPOMBIIIIIEHHBIX
(MnIu PHEpPreTHYEecKUX) CUCTEM YIPaBICHHUS aHATOMHYECKUM H
(hU3HOTIOTNUECKUM BO3MOXKHOCTSIM YeJIOBEKa. B Takix cuTyanusix 1oy,
HEMOCPEACTBEHHO YIPABIISIONINE TEXHUYECKIMH CPEICTBAMHU, BMECTE C
JPYTMMH y4acTHHKAaMH IIPOU3BOJICTBA CTAHOBSTCS JKEPTBAMH 3apaHee
CIUTAaHUPOBAHHBIX 0OCTOSATENBCTB.

BeposiTHOCTh aBapuu (PUCK) KaK KOJTMUYECTBEHHASI MEPa Peaji3aiiu
OITACHOCTH LIEJTUKOM OIIPEICIIACTCS HACKHOCTHIO M KOHTPOIUPYEMOCTHIO
I'TC.

[lepBu4HOM NPUUYMHON aBApUIHON CUTYALIUH SBJIETCS [TOSIBICHUE
0TKa3a, IpuueM OOJBIIMHCTBO €AUHUYHBIX OTKa30B SABIAIOTCSA
coOBITHAMH MapKOBCKHMH, TO €CTh HE 3aBHUCIT OT MPEIBICTOPUU
CHCTEMBI M JIETKO JOKAJHU3YIOTCS TaKUM PACIPOCTPAHEHHBIM B
I'TC cnocobom, kak OJiokupoBKa. Ha mpakThke 3TO O3HA4aeT, 4To
eAMHUYHBII O0TKa3 MPUBOAWUT K OCTAaHOBKE NMpom3BoAcTBa. K aBapun
JKe BeJIeT HAaKOIJICHUE eIMHUYHBIX OTKA30B M eil mpeuiecTByer (aza
HAKOIUICHHS KaKUX-JIH00 1e(eKTOB B 000PYA0BAHUH WIIK OTKIIOHEHUH
OT HOPMAJIFHBIX IIPOLIETyp BeAeHHUS poriecca. JmuTensHOCT 3TOH (ha3bl
MOXKET M3MePAThCS MUHYTaMHu Win cytkamu. Camu 1o cebe aedexTsl
WIN OTKIOHEHHS €Ile HE MPEICTABIIAIOT YTPO3bl, HO B KPUTHUECKHUI
MOMEHT OHH CHITPalOT POKOBYIO POJIb.

Ha cnenyrouieli (¢aze mpoucXoquT Kakoe-I1M00 MHHUIUHPYIOLIee
coOBITHE, KaK PaBIJIO, HEOXKHUIAHHOE U pekoe. B mogoOHbIX cuTyanmsax
y oreparopa He OKa3bIBAeTCsl HU BPEMEHH, HH CPEJICTB IS 3K THBHBIX
JIENCTBUH.

CoOcTBEHHO aBapusi MIPOUCXOAUT Ha TPEThell (a3e Kak pe3yabTaT
OBICTPOTO pa3BUTHA COOBITHI. DTa mociaemHss (asza Obla ObI
HEBO3MOXHOH 0€3 HAKOIUICHHUS OIIMOOK Ha MIEPBOM CTAIHH.

B 1. K3pu1-Aram ypoBeHb BOJIBI B BOJOXPAHMIIUIIIE TIOTHSIICS BBIIIIE
rpeOHs IIOTHHBI M3-32 MOJIOMKH BoziocOpoca [2]. Boja pa3Mbuia INIOTHHY
1 aBTOMOOMJIBHYIO IOPOTY (PUCYHOK 2) 1 uepe3 00pa3oBaBILIniics popaH
XJIBIHYJIA Ha HIDKEJIEKAIIUI TOCeTIOoK (PUCYHOK 3).

Pucynok 2 — [IpopbIB MIOTHHBL
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OTCyTCTBHE PAcyEeTOB IO OLIEHKE PUCKOB BO3MOXKHBIX aBapHii U
yiiepba He MO3BOJISUIO PYKOBOAUTENSAM paifOHA M BIAJCNBIY IaMObI
MPEABUAETH MOCIEACTBHS IEYATLHOTO COOBITHS.

JlaBMHOOOPA3HBIHA MPOIECC HAPACTaHHUSA OTKA30B €CTh PAa3BUTHE
AaBapUIHON CHUTYyallMM B aBApHUIO C MOTEPEW KOHTPOJIS HaJ CUCTEMOU
U MIEPEX0JIOM €€ B MopakeHHoe cocTosiHue. Ha 3Toif cranum cuctema
yKe HE yIIpaBiIsgeMa 1 HE MOXET ObITh BOCCTaHOBJIEHA COOCTBEHHBIMU
cwtaMi. [IpudnHOI BO3ZHWKHOBEHHUS TAKOTO IOJOXEHHS SBISETCS
OTPaHHUYECHHOCTH HAOIIOJaeMOCTH 3a CHCTEMOI. YBeIW4eHHUE
HaOTI0JAEMOCTH, TO €CTh KOJIMYECTBO KOHTPOIUPYEMBIX MapaMETPOB
¥ METOZOB MX 00PabOTKH MPHUBOAHUT K MCKIIOUCHHIO BBIIBICHHOTO
HEMapKOBCKOT0 OTka3a. OJHAKO BCErja MOXHO YTBEPXKAATh, YTO B
9TOI HOBOM cucTeMe OyIeT comep>KaThCs M HOBBIA IMOTCHIHAIBHO
HEHAOIF0TaeMBIil OTKa3.

OOmupHas cTaTUCTHUKA aBapHi M KaracTpod W HCCICIOBAHHE
MPOLIECCOB, CBSI3aHHBIX C 3THMH SBICHUSIMH, NTO3BOJISIOT JOCTATOYHO
HAJIe)KHO MPOTHO3MPOBATh «CLEHAPHI» U MaKCHMAJIbHO BO3MOXKHBIC
MIOCJIEZICTBUS aBapui.

CocrosiHue u pabodas 3¢p(EeKTHBHOCTh TEXHUYECKUX CPEICTB
(cucTeM mpenynpexaeHns aBapUHHBIX CHUTYalHH), CTPYKTYPHBIE
HEIOCTaTKH MaTEpPHaJOB M CTEHNEHb UX COOTBETCTBHS TPEOOBaHMSAM,
M3HOC, KOPPO3UA U CTApPEHHE KOHCTPYKIMH — BCE 3TO SIBIAETCS
MPEIMETOM HCCIIEIOBAHNUS TIPH BBIICHEHNH BO3MOKHBIX IPHYHH aBapuit
u karactpod. OmHaKo HE MEHBIIEEe 3HAUYCHHE WMEET YeJIOBEUCCKHMA
(hakTOp. AHANM3 CTAaTUCTUYECKHUX JAHHBIX ITOKA3bIBAET, YTO CBBIMIEC
60 % aBapuili MpoNCXOANT M3-3a OMMOOK NepcoHana. B Hactosmee
BpEMS B MHUPE 3aMETHO BBIPOC yJICIBHBIA BEC aBapHid, IPOUCXOISIINX
BCJICZICTBHE HETIPABHIIBHBIX JEHCTBUH OOCITy>KHBAIOIIEr0 MEPCOHANA.

Yare Bcero 3To MPOUCXOJTUT M3-3a HEJOCTaTKa MpodeccHoHaIn3Ma,
a TaK)Ke HEYMEHHUs NPUHUMATh ONTUMANbHBIC PELICHHUS B CIOXKHOU
00CTaHOBKE B YCJIOBUSX AedHUINTa BpeMeHH. [IpH MCHXOIOTHYECKUX
neperpyskax HEKOTOpbIe CHEI[MATHCTBl JOIMYCKAalOT HENpaBUIbHbIE
JIEHACTBUS, MPUBOASIIME K HEMOIIPABUMBIM MOCIIEACTBHUSM [3].

M1upoBO# OIIBIT TOKA3bIBAET, UTO AT IPEAYIPEKACHHS aBapUHHBIX
CUTYyallMii HEOOXOMM KOMIUIEKC 3aKOHOJATENbHBIX, IKOHOMHUYECKHX
U TeXHHYECKUX MEPONPUSATHH, KOTOPBIM MO CYIIECTBY NMPEACTaBIII
061 HeOpMaJIbHYIO CUCTEMY yHpaBieHHs puckoM. OCHOBOW Takoii
CHCTEMBI SBJISIETCA 3aKOHOJAaTeIbHas WHUIMATHBA 110 YCTAHOBJICHUIO
MPUEMJIEMOr0 Ha CETOAHsI YPOBHS pHUCKa. AHAU3 CYIIECTBYIOLIETO
npaBoBoro mexanusma no I'TC moka3bpIBaeT, 4TO 3aKOHOJATEIBHO
HE OTIpeJIeNIeH YIOJHOMOUYEHHBII OpraH 1Mo KOHTPOIIO U HaA30py MO
Hay4HO-HCCIIEIOBATEIECKIM U IIPOEKTHBIM paboTaM, 110 CTPOUTEIBCTBY
n skcmuryataiun ['TC. Taxoke He oTpaboTaHbl HOPMaTHBHBIE TIPABOBBIE
aKThl, PErJIaMEHTUPYIOIIE Ha HAYYHOW OCHOBE CO3/aHUE CHUCTEMBI
MOHHUTOPHUHTa, HAYYHO-TEXHUYECKOTO IIPOEKTHPOBAHUS OE€3011acCHOCTH
I'TC, ero ctpouTenbcTBa M 6€30MACHOM SKCILTyaTallul M KOHCEPBALIUH.
AHann3 MUPOBOTO THAPOTEXHUYECKOTO CTPOUTENILCTBA IIOKA3BIBALT, UTO
B ocHOBY Oe3omnacHocty ['TC j0xuTCS 3aKOHOIATEIbHASI MHUIIMATHBA.
Kak npumep, MOXHO paccMOTpeTh 3aKOHOIaTeIbHYI0 0a3y Poccun o
JTAHHO¥ mpobeme:

* 3akoH P® «O 6e3omacnoctu I'TCx»

* IHCTpYKIMS O MOPsI/IKE ONpeiesieHHs] KpUTepHeB 0€301acHOCTH
u oueHku coctosiHust ' TC

* IIpaBuna G6e3omacHocTu ['TC HakomUTENEH XKHUIKUX
MIPOMBIIIUICHHBIX OTX0/I0B

* Cob6ctBennuk I'TC mam skcniyatupyromas opraHu3anus
MIPEACTABIISIET ISKJIApaliio B OpraH Hag3opa 3a 6e3omacHoctbio ['TC —
Pocrexnanzop. Opran Haj30pa o0ecrieuuBaeT NPOBEICHUE IKCIIEPTH3HI
Jekapanun oesonacHoctH. Jleknaparys 6e30MacHOCTH, yTBEp)KACHHAS
OpraHoM Haja3opa, sABIseTcs ocHoBaHWeM s BHeceHus ['TC B
Poccuiickuit peructp I'TC u Bblnaun paspenieHust Ha HKCILTyaTalHIo,
PEKOHCTPYKIUIO, KOHCepBaluio 1 tuksuanuio I'TC.

* Puck rpaxaaHCKOW OTBETCTBEHHOCTH B COOTBETCTBHUHU C
3akoHoM «O 6e3omacHoctu I'TC» mo o0s3aTenbcTBaM, BOSHHUKIIAM
BCJICICTBHE NMPUYUHEHHS Bpeaa XXU3HU, 3J0POBBI0 (PH3NUYECKUX
JIUL, UMYIIECTBY (U3NYECKUX U IOPUAMYECKHX JIHIl B pe3ysbTare
aBapuu ['TC, moanmexuT o0s3aTeIbHOMY CTPAaXOBaHHUIO Ha BpeMs
CTPOUTENILCTBA U HKCILTyaTalluu JAHHOTO coopyskeHus. CTpaxoBaTeneM
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pUCKa TpakJlaHCKOH OTBETCTBEHHOCTH SBJISETCS COOCTBEHHHK
THJIPOTEXHUYECKOT0 COOPY>KEHHS MU HKCILTyaTUPYIOLas OpraHu3anusl.

Kak BunHO 3akoHsl Poccuu HampsiMyro, a He KOCBEHHO CBSI3aHbI
¢ 6ezonacHocTeio ['TC. B Toke Bpemsl pakTHKa MOKa3bIBAET, YTO HE
BCe MpoOJieMbl pasperieHsl 1 B PO. [ ux pemieHus HEOOXOIUMBI
3¢ deKTHBHAS HAIOrOBas M CTPaxoBas MOJHMTHKA, 00ECIeunBaIoIas
9KOHOMHYECKOE CTUMYJIMPOBaHUE CHIKEHHS YPOBHS PUCKA KOHKPETHOTO
npeanpusitus. CpeacrTBamu, 00eCeYHBaIOIINME TPeOYeMbIi YPOBEHb
0€301acHOCTH, SBJISIFOTCS TEXHMYECKHE YCTPOICTBA U MEPOTIPHSTHSL.

Heo0xoauMbIM 371eMEHTOM cUCTeMBI o0ecrieueHHst 0€30MacHOCTH
SABJISETCS. MHCTUTYT T'OCY/apCTBEHHOHN cepTH(UKAIMK OMacHBIX
MPOM3BOJICTB I10 YPOBHIO 0€30MAaCHOCTH, TPUYEM CEPTUPHKAT SBIISETCS
OCHOBHBIM JIOKYMEHTOM JIJIsl OTIPE/ICIICHUSI pa3Mepa B3HOCA IIPETPUSITUS
B CTpaxoBoii (hoH. 3apyOerkHast IpaKTHUKa OKA3bIBAET, YTO YeM OOJIbIIE
BEJIMYHMHA PUCKa, TEM OOJIBIIIC ¥ B3HOC B CTPaxoBoi ¢oH. Bo3Menienue
yOBITKOB H3-3a aBapuii BeIeTCs TOIBKO Yepe3 3ToT hoHa. OH MOXKeT ObITh
Y MICTOYHUKOM (PMHAHCHPOBAHMS KPYIHBIX OTPACIEBBIX MIPOTPaMM I10
CHIDKCHUIO YPOBHS pHCKA.

[ToBbIIeHNE YPOBHSI 0€30MaCHOCTH MOXET OBITH CBSI3aHO C
BHEJPEHHEM MHHOBALMOHHBIX PEUICHHUH, KOTOPBIE NMPHUBEAYT K
YBEJIMYEHUIO JUana3oHa U3MEHEHHUs MapaMeTpoB, 3a MpelelaMu
koToporo Tepsercs ycroiunBocts I'TC. Takumu nmapamerpamu
SBIISIIOTCS. M3MEHEHHE BEJIMYMHBI Pacxo/a OT PacUeTHBIX 3HAUYCHHH,
CTETIeHb raleHus U30bITOYHO 3HEPTHU COPOCHOTO MOTOKA, CHIKEHNE
KaBUTAllMOHHOM OIIACHOCTH, a3palus U iea’palus NOoToKa, MOBBIIICHHE
YCTOWYHMBOCTH MOKPBITHS BOJOCIMBHOTO TPAaKTa, YCTPAHEHUE BOJIH B
OTBO/ISIIIEM TYHHEIIE, CHIKEHHE YJIETBbHOT0 pacxo1a Ha HIDKHeM Obede,
yCTpaHEeHHE THUIPOJUHAMHUUYECKOTO y/Aapa MpH TameHud H30BITOYHON
9HEPruM COPOCHOTO MOTOKA B HIDKHEM Obede.

IIpu ananuse Bo3HUKHOBeHUs pucka Ha ['TC mpumensercs
BEPOSTHOCTh MPEBBIIICHNUS PAaCYETHBIX PAaCXOJOB WM HAropa JJIs
MPOTrHO32 BO3HUKHOBEHHMS OTKa30B U aBapuil. [loHsTHE pricKa CTAHOBUTCS
HE TOJNBKO (JaKTOPOM OLEHKH BEPOSITHOCTHOTO COOBITHS, HO M MEpOi
omnpenenenus: HanexxHoctu u 6eszonacHoctu ['TC. I'maponoruyeckne
PHUCKH TaK)Xe OKa3bIBAIOT CYLIECTBEHHYIO POJIb IPU ONPEEICHUN
PE3YJIBTHPYIOIINX 0000IICHHBIX BO3MOKHBIX PUCKOB U aBapHH, Kak 3TO
MOKa3bIBAaeT CTATHCTHUKA.

Brmsiaue daxropa Bpemenu Ha I'TC 3aBHCHT He TOJIBKO OT CTapeHUs
MaTepHaioB COOPY>KEHUsI, HO U OT KaueCTBA YKCILTyaTalliK U HaJUIEXKAIIIEro
MepUuoIUUecKoro peMoHTa. KadecTBo paboThl COOPYKEHHS 3aBHCUT

OT HAay4YHOH HOBW3HBI KOHCTPYKIWH, NPOEKTHO-CTPOUTENBLHBIX paborT,
COOJIFOJICHUS] HOPM TEXHHKH 0€30MacHOCTH, HKCIUTyaTalust oObeKTa B
pacyeTHOM peXXHMe, desioBeueckoro (akropa. [leproauueckre peMOHTHbIE
PpabOThI OCYIIECTBIISIOTCS COIIIACHO MPHHATHIM HopMaM. OTHaKo, BO3MOKEH
9KCTPEHHBIN PEMOHT OT/AENBHBIX Y3JI0B M YacTeH COOPYKEHHMsI, KOTOpbIE
BBI3BaHBI C MOSIBJICHUEM PHCKOB, HE TIPEBBIIIAIOINX 001IIee 3HaYeHUE, HO
JIOCTATOYHBIE /TSl CO3/IaHHs] OCHOB BOSHUKHOBEHHS APYTUX HEXKEIATETBHBIX
siBiTeHnH. [IpUuMHBI TAHHBIX SBJICHHUI HE BCET/a JISXKAT Ha ITOBEPXHOCTH,
BO MHOTHX CIIy4asX OHH HOCST OIOCIENOBAaTENbHbIA XapakTep. i ux
BBISIBJICHHS TPEOYETCS HE TOJILKO MOCTOSHHBIN MOHUTOpHHT [ TC, HO 1
9KCHEPTH3a padOTHI €TO OT/ENBHBIX Y3JI0B U BCEro COOpyskeHus. Hayunbie
TIOJIOKEHUSI IAHHBIX UCCIIE0BAaHNH 3aKITIOYAIOTCS B CIIE/IYIOIIEM:

1. MaremMarnueckoe MOJENMpPOBaHKeE Ipoliecca Oe3omacHoi
SKCIJIyaTallMi THIPOCOOPYKEHHSI M CHUXEHHE BO3HUKHOBEHHE
Ype3BBIYAHHBIX CUTYyallMil 3a CUET ONpeJeeHHUs] ONMAacHBIX 30H U
KPUTHUYECKHX MapaMeTPOB COPOCHOTO MOTOKA;

2. Pa3paboTka M NMpUMEHEHHE COBPEMEHHBIX KOHCTPYKIIMHU
BO/I0COPOCOB THIPOTEXHUYECKUX COOPYIKEHHUIl OTKpHITOro THma (1/
nateHT Ne 13045 KZ), obecneunBaroniee yCTOWYMBOCTh MOKPBITUS
OTKOC2a KIIMHOBHJHBIMHU IUTMUTaMH, MYyTEM MX YKECTKOTO KPEIJICHUsS Ha
MOJIBIA KapKac Tella IUIOTHHBI, YCOBEPIIEHCTBOBAHNE KOHCTPYKLIUU
BonocoOpoca (r/matent Ne 13053 KZ) ¢ iernsio muiccumnanuy (paccerBaHuMs )
KHHETHYECKOW SHEPTUU COPOCHOT0 MOTOKA M YMEHBIIIEHHSI HETaTHBHOTO
BO3/ICHCTBUS [TOTOKA BOJBI HA THIIPOCOOPYIKEHUE;

3. OcobeHnHOCTH pabOTHl TUAPOTEXHUUECKUX COOPYKEHHH
C 3aIMTHBIMHU 3JEMEHTAaMHU, B KOTOPBIX HCIOJIB3YETCS BHUXPEBbIE
MIOTOKH M COyJapeHue 3akpydeHHbIX cTpyid (1/marent Ne 13048 KZ),
TI03BOJISIIOIMI CHU3UTH B HIDKHEM Obede mapaMeTp yAeIbHOT0 pacxoia
MIOTOKA BOJBI M 3HAYEHHE MAaKCHMAJIILHOH CKOPOCTH TEYEHHUS BOJBI 10
6e3omacHbIx BenuauH (2,0-7,0 m/c);

4. HatypHoe o0OciiejoBaHHE C IPUMEHEHUEM HM3MEpPHUTENIbHOM
TEXHUKH, IPUOOPOB, CIIOCOOOB HEpa3pyIIAONICH OICHKH MPOYHOCTH
COOPY’KEHHH U UX 3JICMEHTOB;

5. OueHka BepOSITHOCTH HapYIIEHUS IEJIOCTHOCTH HAMOPHOTO
(poHTa, €T0 NOCIIEICTBHS M PACUET 30HbI 3aTOTUICHHST;

6. PazpaboTka COBpEMEHHBIX KOHCTPYKIIMU HE3aBUCUMBIX
WCTOYHUKOB DHEPIUU U MPUMEHEHHUS B CIydae BO3SHHUKHOBEHUS
Ype3BbIYaWHBIX CHUTYallMU, HEOOXOMAUMBIX AJsS aBapUHHOTO
sHeprooOecrneyeHus, pa3paboTka METOAUKH pacyeTra OLUECHKHU
BEPOATHOCTH BO3MOXHBIX aBapuit Ha ['TC.
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[osbimienue ycroitunoctrn Qynkiuonuposanuss I'TC mpu UC
BO MHOTOM 3aBHUCHT OT M3bICKaHHs ONTHMAJIBHBIX IyT€H M CIOCOOOB
yMeHbIIeHus yiep6a. IIpr 5ToM BayKHBIM sIBIIIETCS 3a0J1arOBpeMEHHOE
MpOBeICHHE KOMIUIeKca 3P (PEKTHBHBIX HHKEHEPHO-TEXHUYECKUX
MEpOIPUSITHH, TEXHOJOTMYECKUX U OpraHM3allMOHHBIX MEPOIPUSATHH,
HalpaBJIeHHbIX HA MAKCUMaJIbHOE CHHKEHHE BO3/ICHCTBHS OPAXKAIOIINX
dakropor UC, co3nanue yciaoBHH sl OBICTPOI JTUKBHIAIMHU HX
nocaencTBUA. BO3MOXHOCTD U 11€71€C000pa3HOCTh MPOBEICHHS
TaKUX MEPONPHATHH MOXET OBITh ONpe/eneHa TOIBKO Ha OCHOBaHHU
BCECTOPOHHET0 M3YyUEeHHsI, OLICHKH YCIIOBUH M 0COOCHHOCTEN KaXKI0T0
COOPY>KEHHUS.

st oberdenust paboThl O ONPEACTICHUIO U OCYIIECTBICHUIO
Mep MO NMpeayHpeKAeHII0 BOSHUKHOBeHUsT YC, yMEHBIICHUIO TSHKECTH
UX TOCHEJCTBUN U CO3/aHUS YCIOBHUH U UX JIMKBUAAIIUHM BaXXHO
CHUCTEMaTH3HPOBAaTh OOBEKTHI MO NMPHU3HAKY, HanboJiee BIUSAIOLIEMY
Ha Bo3HHKHOBeHHE UC Ha 3THX 00BEKTaX. ITHM NPU3HAKOM SIBIISIETCS
OIaCHOCTh, KOTOpAasi B ClIydae IPOU3BOJCTBEHHOM aBapUM MOXKET
BO3HMKHYTbH C 33/IaHHOH BEPOSTHOCTBIO HA IAHHOM OOBEKTE.

Bonoxpanunuma, co3gaBaeMble THIPOTEXHUUYECKUMU
coopyxerusMu (I'TC), peryupyroT eCTECTBEHHBIN CTOK PEK U CO3/Iat0T
HEOOXOANMBIE PECypCHl BOABI JUIsl SHEPTeTHUECKHUX, UPPUTAIIOHHBIX
U JIPYTHX BOJOXO3SIMCTBEHHBIX MOTpeOHOCTEH denoBeka. Jpyroit ux
Ba)XHOHU (DYHKIMEH SBIISIETCS PETYJINPOBaHHUE ITAaBOIKOB M HABOAHEHHH,
KOTOpBIE MPEJICTABIISIOT COOO OJIH U3 OMACHBIX MPUPOIHBIX SBICHUM.
UcnonbzoBanue I'TC, ctpoutenscto 'DC co31at0T NOMOTHUTEIBHBIE
MCTOYHUKH TEXHOTCHHBIX aBapUil M IKOJOTUYECKUE IMOCIIEICTBHS
NPYU BO3HMKHOBEHHH YPE3BbIYAMHBIX CUTyallMd BO MHOTHX CIy4asx
HEoOpaTUMBI.

Cpoxk skcmnyartanuu npaktuuecku Bcex I'TC B Kazaxcrane
npesbickil 30-50 neT, 1 3T0 00CTOATEIHLCTBO MHUPOBAst CTATUCTHKA
OoTMeYaeT Kak Kputudeckoe. OnacHOCTh BO3HUKHOBEHUS aBapUIHBIX
CUTyallui CYLIECTBEHHO YBEJIIMYUBAETCS M3-32 U3MEHEHHS CBONCTB
MarepraiioB. Hanmuue 00obIoro KoJan4ecTsa IJIOTHH IpHAeT npobiieme
6e301acHOi AKCIUTyaTallui OTPOMHOE COLUAIbHOE, SKOHOMHUYECKOE U
9KOJIOTHYECKOE 3HAUCHHUE.

ITocne pacnaga CCCP B cBSI3U ¢ 3KOHOMHUYECKHUM KPU3HCOM U
HEXBAaTKOH CPEJCTB AJIUTEIbHOE BPEMsI HE NMPOBOAMINCH PEMOHTHO-
BOCCTaHOBUTENbHBIE pa0boThl Ha ['IC 1 rHAPOTEXHUYECKNX 00BEKTaX,
YTO C KaXJbIM I'OJIOM YBEJIWYHBAET PHUCKH TEXHOT'CHHBIX aBapuil U
karactpod. [TonteepxneHuem spisercs aBapuu Ha Casuo-1ymenckoit

u Tokrorynbekoii '9Cax. Cobbitust B K3putaramr AjMaTuHCKON 001acTH
Kak B Karie Boabl oTpaxkaroT coctosiHue I'TC u I'OC B Kazaxcrane.

[To naHHBIM TEPPHUTOPUAIBHBIX OPraHOB MMHHCTEPCTBA IO
Yype3BbluaiiHbIM cuTyarwsim B 2010 rofy, B peciryOiike o01iee KOJIMYeCTBO
Bogoxpanwmil — 907 (1aM0, TIOTHH), U3 HUX B PECIyOIUKAHCKOM
cobctBeHHOCTH — 120, B KOMMYHalIbHOW COOCTBEHHOCTH — 243, B
4acTHOM coOCTBEHHOCTH — 285, Oecxo3aiHbIX — 259. Kak moka3siBaeT
ananu3 aBapuit Ha ['TC namboinee yacThle MPUYUHBI aBapui -
HapylLIeHHE TPaBUI IPOEKTHPOBAHMUS, CTPOUTENBCTBA M SKCILTYaTaIIH,
Hu3Kas 3 (HEeKTHBHOCTh TOCYIapCTBEHHOTO HaJ30pa, HElIO0CTaTOUYHOE
(MHaHCHPOBaHWE MEPOIIPUATHH 110 0OecTieueHHI0 Oe30ITacHOCTH.

Jns pemeHuss naHHOW MpoOieMbl TpeOyOTCS NPHUHATHE
3aKOHOJATENbHBIX ¥ aJIMUHHUCTPATHBHBIX MEp, a TaK)Ke YCTpaHEHHE
TEXHUYECKUX OTrpaHUYeHMH 1o ykpereHuto Oesomacuoctu ['TC.
OrtcytcrBre 3akoHa «O 6€3011acHOCTH I'MAPOTEXHHYECKHX COOPYKEHHUID)
B KaszaxcraHe He MO3BOJISIET YCTaHOBUTH I'PaHb OTBETCTBEHHOCTH 3a
KOHTPOJIUPYIOIIUME opraHamu u skcruryatupytonmx ' TC komnanuu. B
Ka4eCTBE CHCTEMHBIX MEp MOYKHO PacCMaTpUBAaTh H3MEHEHHE CUCTEMBI
Tapu(OB IIpH 00513aTETHHOM CTPaXOBaHUH OTBETCTBEHHOCTH BJIa/IC/IbIIEB
OTaCHBIX OOBEKTOB, JAEATEILHOCTh KOTOPBIX CBSI3aHA C OMAaCHOCTHIO
MIPUYMHEHUS Bpesa TPeThuM JHiaM. CTpaxoBaHHIO TaKKe ITOJIekKAT
caMu OOBEKTHl B 3aBUCHMOCTU OT BEJIMYHMHBI pUCKA BO3MOXKHBIX
TEXHOT'€HHBIX aBapHii.

B TexHMYECKOM IJIaHE €CTh BO3MOXXHOCTHb BHEIPHUTH HOBBIE
pelleHus, KOTopble MOSIBUIUCH B Mupe 3a nocieanue 30 jget. Ito
KacaeTcsl He TOJIbKO KOHCTPYKIMU TUAPOTYPOHH, HO M BOJIOCOPOCOB U
racureneit ['TC (pucyHok 4).

129



130

/
H

PucyHnok 4 — OTKpbITBIE BOJOCOPOCH B BU/IE€ BOJOCIIMBOB (a)
nateHT Ne 13045 KZ u kackaza (6) marent Ne 13051 KZ

IIpo6aema GeszonmacHoctu I'TC HemocpencTBEHHO CBS3aHO
C NOBBIMIEHHNEM IPONYCKHON CIOCOOHOCTH BOZOCOPOCOB H
3(h(HheKTUBHOCTBIO TalllCHHUs H30BITOYHON SHEPTHH COPOCHOTO MOTOKA.
KoHcTpyKIMH BOIOCOPOCOB JTOJKHBI OBITh PAaCCYUTAHBI TAKUM
00pa3oM, 4ToOBI 00eCIIeYnTh OE30IaCHOCTD COOPYKEHHUS ITPU JIFOOBIX
naBojkax. [Ipu rameHuu SHEPTrUU B HUKHEM Obede (PUCYHOK 5)
HEePBOCTENCHHAS 38]a4a CHIXKEHHE CKOPOCTH 10 OS30MaCHBIX BEJIUYHH
JOJDKHA PACCMATPUBATHCS B KOMIUIEKCE C SKOJOTHYECKUMU HOPMaMHU
U NPHUHLUIIAMH OXpaHbl OKpyXarwueil cpeasl. MHorue ¢axkTopsl,
BIHsifoLIMe Ha mapameTpsl OesonacHocti ['TC, 3aBHCAT OT MECTHBIX
YCJIOBHH U SIBJIAIOTCS MPEAMETOM HAYYHBIX H3bICKAHHUH.

a) o)

PucyHok 5 — YcoBepiiileHCTBOBaHHasl CXeMa y3J1a raieHus MaxTHOro
Bonocopoca (a) matent Ne 13053 KZ u BuxpeBoro racuress (0)
nateHT Ne 13048 KZ

Janst 3¢ dexTHBHOrO MOHMTOPHHTA 32 BCEMH THMH IIPOLIECCAMHU
PErYJIMPYIOIUM OpraHaMm, a TAK)Ke PErnOHAIBHBIM BIIACTSM HEI0CTAET

HEO0OXOJUMOTr0 aHAMTHYECKOI0 WHCTPYMEHTApUsl U 0OBEKTUBHOMN
nHopmManuu o NeHCTBUTENBHOM cocTosiHUM nen. B Poccum nmons
oreHkH TexHuueckoro coctostHus ['TC paspabaTeiBaeTCs MOIXOI,
OCHOBAHHBIN Ha CO3JJaHMHM aBTOMAaTH3WPOBAaHHBIX PAa0OYMX MECT
(APM) u reoundopmannonnsix cucreM (I'MC). Tak B cucteme MUC
P® npennpunsaTa NONBITKA CO3/IaHHUS CUCTEMBI OAJEPIKKN MTPUHSITUS
pelIeHui Mo YIpaBJIEeHUIO PUCKaMH aBapuil THMJIPOCOOPYXKECHHH Ha
OCHOBE TMOMH()OPMATHUKH.

B Kazaxcrane mpeanaraercss Ipyrod MmojaxoJ — MOHUTOPHUHTO
- CpaBHHTEJbHAs OLEHKA, [MO3BOJISIONIAS OTCJIECKUBATH COCTOSIHUS
TexHoreHHoonacHbX 00bekToB I'TC M mpHHUMATh pemIeHUs Io
LieJICHANPaBICHHOMY TIepPEBOAY UX B 6€301acHbIe COCTOSIHUS. JTa 3a1a4a
MIPUHIMIHAIBHO PEIIaeTCsl Ha OCHOBE METO/I0B TEOPUH HA/IC)KHOCTH U
TEOPUH CITyYaiHBIX (MAPKOBCKHX) MPOLIECCOB.

B 3akimoueHnM mpHBeleM OCHOBHBIE MPOOJIeMBl, Tpedyronue
CBOETO HE3aMELJIUTEILHOTO PELICHUS:

1. MouuTopHHT cocTosiHUS M HaTtypHoe obcnenoBanue ['TC, ananus
JIAHHBIX U OIIEHKA PHCKa BO3MOXKHBIX aBapyii, pa3padoTKa peKOMEHAAIINI
o noBbIteHuto OezonacHoctu ['TC u cHmkenuro prckos UC.

2. HayuHble HCCIeNOBaHUs MO pa3pabOTKe COBPEMEHHBIX
koHcrpykuuii ['TC ¢ noBbIIIeHHOI 6€301acCHOCTBIO.

3. Pa3paboTka MepONpPUATUIA MO YCTPAHCHUIO 3aTOIICHUI
MaBOAKOBBIMH BOJIaMH M CHHIKEHHIO CEJICBOM OITaCHOCTH.

4. BHenpeHue ajlbTEpHATHBHBIX HE3aBHCUMBIX HCTOYHUKOB
sHeprun Ha ['TC uist oGecrieuennst 6€30MacHOCTH KU3HEACITETbHOCTH
n Oecriepe0OHHOI PabOThI K3MEPUTEIHLHBIX U KOHTPOJIBLHBIX IPHOOPOB.

5. Pa3paboTka HOpMaTUBHBIX IPABOBBIX aKTOB, PEIIAMEHTHUPYIOIIHX
Ha HAay4YHOW OCHOBE CO3JaHWE CHUCTEMBl MOHHMTOPHHTA, Hay4HO-
TEXHUYECKOTro rpoekTrpoBanus 6ezonacHocty I TC, ero crpoutenscTsa
1 0e30IacCHON 3KCIUTyaTalluy U KOHCEPBALUH.

PemuB 3TH 3asaun MOXHO OyAeT MEpPeXOJUTh K IPYTUM He
MeHee Ba)KHBIM 3ajJlayaM, KOTOpPbIe OyAyT CBs3aHBI C MpoOJieMaMu
9KOJIOTHH, OXPaHbI OKpY Katoliei cpepl B 0011ei crcTeMe odecrieueHunst
0e301macHOCTH.

JIMTEPATYPA
1 Kourym6aes M.b. T1oBbimenue 6€30macHOCTH THAPOTEXHHYECKHX
COOPY’KEHHH ITPH YpE3BBIYAHHBIX CUTYaIUSIX ITyTEM yCOBEPILIEHCTBOBAHUS
KOHCTPYKIINH BOI0COPOCOB: aBTOpE(. ... IOKT. TeXH. Hayk: 30.05.2008.
— Anmater: KasHTY um.K.Carnaesa, 2008. — 37 c.
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OB30P 3APYBEXHOIO 3AKOHOLATENIbCTBA
MO BO3OBHOBNAEMOW 3HEPTETUKE

KOLWYMBAEBA A. M.

AO «KasHUH Dueprernku numenn akagemuka L. Y. Yokunay, r. AlIMaThl

Jns yecneurHoro passutust HerpaaniuoHHbIx Bo300OHOBIIsIEMBIX
HcrounukoB Duepruu (HBMUD) Heobxonumo rocynapcTBeHHOE
perynupoBaHue. EBporeiickie CTpaHbl YCIIEIIHO UCTIONB3YIOT CTPATEruio
YCTAaHOBKM KOHKPETHBIX II€JIel MO MCIIOJIb30BaHUIO BO30OHOBIsIEMON
sHepruu. EC mpuHsUT pelieHne yBeIUYUTh OO HETPaIUIMOHHBIX
B0O300HOBJISICMBIX MCTOYHHKOB dHEPIruu B dHeprodanance a0 20 % k
2020 roxy, a IIIBerus 3a 3TO k€ BpeMs HaMepeHa JOCTUYb IOJIHOM
HE3aBUCHMOCTH OT UCKOIaeMOro TorivBa. B ctpanax, rine nons HBUD
B dHeprobanance Hanboinee Bbicoka — LIBennu (46 %), Ounnsananu
(30 %) u Jauuu (25 %) — paboTarOT TOCYIaPCTBCHHBIC MPOTPaMMBI
MOA/IEPKKH BO30OHOBISIEMON JHEpPreTUKH. B pa3BUTHIX cTpaHax
PELICHUIO BOIIPOCOB 3aIIUTHI SKOJIOTHHU M COKPAILICHUIO BO3JICHCTBHUS Ha
OKPY’KaroLIyIo CpeJry OTBOJIHUTCS O0JIbIIIoe BHUMaHKe. B pa3BuBarommxcs
CTpaHax AaHHOW MpoOJjieMe OTBOAST HE NMEPBOCTENEHHOE 3HAYCHHE.
B Poccun 5KOHOMMKA 3aBHCHT OT 3KCIOPTa CBHIPBSU 3TOT (akT
SIBIISIETCS. OCHOBHBIM IPEMSTCTBHEM ISl Pa3BUTUSI BO30OHOBIIEMON
sHepreTuku. [TpuHATHIH 3ak0H «O BO30OHOBISIEMBIX UCTOYHUKAX
9Heprum» He paboTaeT, T.K. TOCYAapCTBO HE NMPUHHMMAET Y4acTHs B
peain3anuu MpPOeKTOB 10 BO30OHOBISIEMBIM HMCTOYHHKAM 3HEPTHU
(BUD). I'naBHbIe NPENATCTBHS U1 PA3BUTUS YACTHIX IHEPTETHUECKUX
anpTepHaTUB B Poccuu: OorpaHMYEHHBIN KamnuTajl Ha 3Tane CO3aHHs
KOMIIAaHUH, CUCTEMa HAJOT000JIOKEHHS M CIOXHOCTh BKIIIOYECHUS
B 001yl ’HEprocucteMmy. Takke UMEIOTCS P crenuuIecKux
OpPraHM3allMOHHBIX U YKOHOMHYECKHX 0aphepoB, KOTOPBIEC JOJIKHBI
PETyJIMPOBATHCS ONpPEeTICHHBIMY NPaBIJIaMU U perinaMeHTamu [1].

Hexnapauus OOH no oxpyxaromiei cpeae u pazputuio 1992 r.
MPOBO3TJIACHJIa TPUHIIMII aJIEKBATHOTO YAOBIETBOPEHNUS TOTPEOHOCTEH

HBIHELIHUX ¥ OYAyIIHUX TOKOJICHUH B 00JIaCTH pa3BUTHS U OKPY Karolen
cpenbl. DTO 03HAYAET, YTO SHEPIreTHKA OYAyIIero He MOXeT 00OHTHCH
0e3 SHEeprocOepeKeHNSI U YBEITMYEHHS UCTIONB30BAaHNS BO3OOHOBIISIEMBIX
HUCTOYHUKOB dHepruu (BUD).

3a mpomeamee necarunetue B CHIT kopeHHOro m3MeHeHus B
KOMIIJIEKCHOM T0JIX0JI€ K BO30OHOBIISIEMBIM HCTOYHHKAM SHEPTUU HE
niponzonuio. [IpuHsTHIE 3aKOHOIATENBHBIE aKTHI 110 SHEPTrOCOEPEIKESHUIO
npeaycMmarpuBany BHeapenrne BUD u BoBneueHHs UX B X031 CTBEHHBII
000pOT, HO peaTbHbIE MPEAIOCHUTKN UX HCIOIBb30BaHUS TaK U He ObUTH
3aKpeIUIcHbl Ha ypoBHE 3akoHAa. OCHOBHOW MpPOOIEMOW MPHUHSTHIX
3aKOHOJATENILHBIX aKTOB ObII0 oTcyTcTBHEe HarmonansHoii [TporpaMmsl
paszeutusi BUD u ee ¢puHaHcupoBaHue OIOKETHBIMH CPEICTBAMH.
B Poccu meiTanuch He MeHee Tpex MPOIEHTOB TOCyAapCTBEHHBIX
HMHBECTUIMHI B TOIUIMBHO-3HEepreTHueckuii kommiexkc PO HampasiIsTe Ha
(rHaHCHPOBaHUE BO30OHOBIISIEMBIX MCTOYHUKOB 3HEPriH, a Kazaxcrane
1 % ot 0bopoTa HexpoIoJIb30BaTENIe HHBECTHPOBATD B IPOEKTHI,
cBs3aHHble ¢ BUD.

B Duepreruueckoit ctpareruun PO na nepuos 10 2020 r., kak u B
Crparerun 2030,BIID oTpaxeHo B 00IeM BHIE, HET OMPEACIEHHBIX
00s13aTeNbCTB I'OCYIapCTBA, M MPEANOIaraeTcs HPUHITHE HOBOTO
3aKoHoAaTenbHOro akta 0 BUO.I1oatomy crpoutensctso BUD B Poccru
HOCHT YacCTHBIHM XapakTep U He MOAJEPKHUBAECTCS TOCYAaPCTBOM.

B Crparerun 2050 PK roBoputcs, uro k 2050 romy 50 % BeIpaboTKH
OT BCe aHepruu JoJKHa mpou3BoauThes Ha BUD. Hano otMeTuTs, 4TO
10 2014 rona ObUIM IPHHSATHI PELICHUS 110 MOJIepKKe npoekToB BUD
co ctoponsl AO «Campyk-DHepro». B HacTosdiee BpeMsi Haualioch
CTPOUTENBCTBO BeTponapkoB B ElipMmenrtay u Illenex MOIIHOCTBIO
50 MBrT ¢ nocnenytomum poctoMm a0 300 MBT, comHedHol cTaHuuu
MouiHocTeio 50 MBT B XKamObuickoi obnacty. {1 pa3BUTHS JaHHBIX
MIPOEKTOB OBIIIM YTBEP>KACHBI 3aKOHO/IATEIBHO TTOBBIIICHHBIE TapU(BbI
Ha sHepruio BUD. Ho naBoiiHas neBaibBaiyisi TEHI€ MPUOCTAHOBHIIA
peanu3anuio 3TUX NPOEKTOB, T.K. 3aMbl Ha WX (UHAHCUPOBAHHE
MIPOM3BOAMINCEH B 3apyO€KHON BANIIOTE, W JEBAIBBAIMS TEHIE B JIBa
pa3a yMeHbIIaga UX JAO0XOJHOCTh U yBEIHUYMBANIA CPOK OKYNAaeMOCTH
MIPOEKTOB.

Jna passutus BUD B CHI' npennaratoTcst pa3indHble peLIeHus
110 TOCY/apCTBEHHON MOJIEPKKE HMCIOIb30BAHUSI BO30OHOBIISIEMBIX
HCTOYHUKOB 3Hepruu. Hampumep, mpejnaraeTcs BBECTH CHUCTEMY
«3CNICHBIX» CePTU(UKATOB MO MEKIyHAPOIHOMY 00pa3ily Renewable
Energy Certificate System (RECS). PazpabarsiBaetcst HOBasi TapudHas
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nonutuka a1 BUD. Ecte npennokeHus Mo HajlOTOBBIM JIbIOTaM,
TapaHTUSAM HaJOTOBOU CTAOMIIBHOCTH, 00CCIICUCHHIO ITPaBa CBOOOJHOTO
JIOCTyIA K CETH IICHTPATM30BAaHHOT'O IHEPTOCHAOXKEHUS CYOBEKTaM
MaJIOTO MPEANPUHUMATEIBCTBA, PA3BUBAIONINX M HCIOJIB3YIOIMHNX
sHepreTuky Ha BUD.

EBpocoto3 mianupyert, 4to B 2020 rogy Ha 10J1t0 BO300OHOBISEMBIX
HCTOYHUKOB 3HEPrun Oy et mpuxoauthes 20 % Bcex 00beMOB T'eHePaIiy;
nenbto CIHIA sisercst 10-20 % mpou3BoacTBa U3 BO30OHOBIISEMBIX
9HEPreTUYeCKUX UCTOUYHUKOB, Torja kak Kutait paccuutsiBaet B 2020
TOJTy TIOJTy4aTh 13 BO300HOBIsIeMbIX HCTOYHUKOB 100 I'BT sHeprum. Itu
YCHJTUSI B COUETaHUU C PA3BUTHEM TEXHOJIOTHUH B KOHIIE KOHIIOB PUBETYT
K JOCTHXKEHHUIO «CeTeBOro mapurera». [1og HUM MOHUMAETCS TaKou
MOMEHT, KOTJIJa CTOMMOCTb MPOU3BOICTBA AJIEKTPOIHEPTUU Ha OCHOBE
OpPraHUYECKOTO TOTUIMBA PaBHA UJTH YCTYTMaeT CTOMMOCTH IIPOU3BO/ICTBA
3JIEKTPOIHEPTHU U3 BO3OOHOBIIIEMBIX UCTOYHUKOB. BeposiTHee Beero,
9TO SIBJICHUE BIIEPBBIE MOSBUTCS B TEX CTpaHaxX, 3HAYUTENbHAs JIOJIS
3HeprodagaHca KOTOPBIX MPUXOUTCSA Ha BO3OOHOBJISIEMbIC HCTOUHUKH
sHepruu. BmecTte ¢ TeM, CTpaHbl, SKOHOMHKA KOTOPBIX OMHUPAETCS
TJIaBHBIM 00pa30M Ha OPraHHYECKOE TOIUIUBO, TOCTUTHYT MAPUTETA,
BEPOSITHEE BCETO, 3HAYUTEIHHO MO3XKE.

OuyeHb BaKHOW MPEJCTABISAECTCS TEHIEHIUS, KOTOpas MONyduiia
Ha3BaHHUE «3CJICHBIX» CEPTH(PUKATOB» U MOSBHIIACH BICPBBIC KakK
WHCTPYMEHT y4YeTa U MOHUTOPHHIra MPOU3BOJICTBA M MOTPEOJICHUS
3JICKTPUYCCKON IHEPTUU HA OCHOBE BO300OHOBIISICMBIX HMCTOYHHKOB.
Kpatko crucrema BBITSIIUT CIACTYFOIUM 00pa3oM.

[Ipou3sBouTETN 3HEPTHU HA OCHOBE BO30OHOBIIIEMBIX HCTOUHHKOB
MOJTYYa0T CICIAATBHBIC «3CJICHBIC» CePTH(UKATHI, TOATBEPKIAOIIHE,
YTO OHU MPOU3BEIU M MPOJAIM HA PHIHKE OIPEACICHHBIH 00beM
BO300HOBJISIEMOU HIIM «3CJICHOW» 3HEepruu. BhImycKarwT Takue
cepTU(UKATH CHCIHAJIbHBIC OPTAaHBI, MOJYYHUBIINC Ha3BAHUC
«BBIITyCKAOMINX». B Kax0¥l cTpane mo mnpaBuiaMm MexayHapoHOU
acconmanuu RECS MoxeT OBITh TOJNIBKO OJMH BBIIYCKAIONUIMH OpraH.
Jly4yminm aHamoroM mMecta W poju TaKoOro BBIYCKAIOIIETO OpraHa
B CHCTEME SBISCTCS MOJIOKCHHE IICHTPAIBHOI0 OaHKA CTPaHBI B
HallMOHAIILHOI OaHKOBCKOI1 cHcTeEMe.

KonuyecTBo BBITYCKaeMBbIX CEPTUHUKATOB MPUBA3aHO K 00BEMY
MPOM3BEICHHOM reHepaTtopaMu 3Hepruu. OOBIYHO CePTUGUKATHI KPATHBI
1 (ogrOMY) MBT wacy. OnHako ABMXeHHE CepTU(UKATOB HE IPUBA3AHO
K JIBUOKEHHIO SHEPTUH, HA OCHOBAHUU KOTOPOU OHU BBIITYCKAIOTCS. DTO
JTaeT BO3MOXKHOCTh HCIIOJIb30BATh CEPTU(MUKATHI TEM areHTaM, KOTOPBIE

HE IPOM3BOIAT SHEPTHIO OT BO30OHOBIIEMBIX HCTOUHHUKOB SHEPTHH, HO
MOKYTAIOT CepTU(UKATHI IS CBOMX Iielicil. Ba)KHO OTMETUTB, YTO OHU
CTaHOBSITCS ITPEMETOM OOPAIICHUS Ha CIICIUATTEHBIX PHIHKAX, IOTYYast
CBOIO PHIHOYHYIO IICHY Ha HHX.

Cripoc Ha 3JICKTPO3HEPTHIO CYIIIECTBEHHO 000THA CYIIIECTBYIOIINE
CEeTEeBbIC MOINIHOCTHU, YTO HAPAAY C YBCIUUHMBAIOIIUMCSI YHUCIOM
JNCNCHTPATN30BAaHHBIX TCHEPUPYIONIUX MPEANPUITUN BBIHYXKIACT
SHEPTOKOMIAHHUHU YJYYIIaTh CBOI CTPYKTYPY YIpaBJICHHUS H
MOHHUTOPHUHTA CETCH, BHEAPSS YMHBIC TEXHOJIOTHUH. YMHBIC CYCTUYHKH
SIBJISIIOTCS. HEOTHEMJIEMOH YacThi0 0oJiee IMUPOKOTO JBHXKCHHS IO
BHEJIPCHUIO YMHBIX TCXHOJIOTHIA. YCTaHOBKA YMHBIX CUCTUHKOB YXKE
Havanack B CIIA u EBpone, nuaupyeT B ycTaHOBKaX TaKUX CYETUUKOB
Hranus.

E1rte 0/1HUM BaXXHBIM KaTaJIM3aTOPOM Pa3BHUTHSI AJICKTPOIHEPTETUKU
sIBAsEeTCS dHEProdPeKTUBHOCTh. BOIBIIMHCTBO Pa3BUTHIX CTPaH
AKTUBHO pa3padaThIBACT W BHEIAPSCT PCIICHUS JJIsS MOBBIMICHUS
3HepProdpHEeKTUBHOCTU OBITOBBIX 3JIEKTPONPUOOPOB, yCTAHABIUBAS
KOHTPOJb HaJ UX MUHHUMAJIBHOW IHEPTOMPOU3BOJUTCIBHOCTHIO H
BBOJIS COOTBETCTBYIOIIXE ONEPAIIIOHHBIC CTAHIAPTHI JJIS BCE OOJIBIIIETO
KOJIMYECTBA OBITOBBIX MPHOOpPOB. TEXHOJIOTHH, HANPABICHHBIC HA
CHIDKEHHE 00EMOB MOTPEOIIEMOT0 TOITHBA M COKpAIIICHUE BBIOpOCa
VIJICKHCIIOTO Ta3a, TaKHe KaK dHCPTrOKOHTPOJIb, «3CIICHBICY 3IaHMH
U YHUCTHIA TPAHCIOPT, OKAXKYTCS KIFOYCBBIMH TEXHOJIOTHYCCKHUMHU
CpEeJICTBaMH, CIIOCOOCTBYIOIIMMH MOBBIIICHUIO SHEPro3PPEKTHBHOCTU
1 CHHKEHHIO 00beMoB BeiOpoca CO,.

Jlnst amexTpoMoOmieii U THOPUIHBIX aBTOMAIIWH, a TaKKE IS
BO300HOBJISICMBIX ICTOYHUKOB YHEPTUH TPEOYIOTCS BRICOKOA(PDEKTHBHBIC
CUCTEMBbI HAKOIUICHUsI SHCPTHH, Pa3BUTHE KOTOPBIX celvac sSBISCTCS
MPUOPUTCTHBIM HampaBJicHHEeM. B unciio ¢akTopoB, BIUAIONIUX HA
OyAyluii MOTEHI[UA YHECPTOCUCTEM, BXOJIT (QyHIaMEHTAIbHbBIC
MapaMeTPhl U TEXHOJIOTHH CTPOUTEIHCTBA TAKUX CUCTEM, a TAKIKE THIT
HCIIOJIb3yeMOro MaTepuaja. HaunOoNbIIuM MOTCHIIMATIOM 00JIaar0T
TOILTUBHBIC DJIEMEHTHI OJIaroapst UX TMOKON CTPYKTYPE MOIIHOCTH U
HAJIMYUIO MeMOpaH, MpeIHa3HAYCHHBIX K UCIOJIB30BAHUIO B OCOOBIX,
YETKO OYCPUCHHBIX Heisix. O0beM MUPOBOTO PHIHKA SHEPTOXPAHUIIUII]
B 2008 roxy ouenuBaincs B 43,5 mapn. gomn. CIIA u x 2013 roay
npessicu 60 miapa. gomn. CIIA.

O1Ha U3 TEHACHIUH pa3BUTHS MUPOBOH 3JICKTPOIHEPTETHKH — 3TO
UOepaIu3anus PhIHKa, KOTOpask OTPaHIMYUBACT JACATEIILEHOCTh KPYITHBIX
SHEPTETUYCCKUX MOHOTOJUCTOB M MPUBOJUT K BOSHUKHOBCHUIO
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KOHKypeHuuH. [loTpeduTens H0KEeH UMETh BO3MOKHOCTH BBIOMPATh
MOCTaBIUKA 3JIEKTPOIHEPruu. B cymHoCTH, Haed MeXIyHapoIHOU
TOPTOBJIM JIEKTPOIHEPTUEH, B MOAAEPAKKY KOTOPOH BBICKA3alach
EBpokomuccus 1 peanuzanusi KOTOpoil HaOuogaeTcs ceifuac BO BceM
MUpE, T0JKHA CTaTh IIaroM Ha MyTH K CO3IaHUI0 KOHTUHEHTAJIbHOU
CETHU BBICOKOT'O HAIPSDKEHMUS, T10 KOTOPO OyZeT BO3MOYKHO TIepejaBaTh
9HEPTUI0, BEIpaOOTaHHYIO HAa OCHOBE BO30OHOBIISIEMBIX HICTOYHHUKOB, U3
OJITHOM CTpaHbI B IPYTYIO.

MupoBoe BO3pOXkIEHHUE SAEPHOIT FJHEPTreTUKH, BO IJ1aBe KOTOPOM
CTOST, B mepByto ouepens Kurail, Unaus u Poccus, sBasercs eme
OJITHOM Ba)KHON TEMOH Ha MHPOBOM SHEPreTUYECKOM phIHKE. SnepHas
9HEpreTHKa — OjIHa U3 HanboJee peHTa0eIbHBIX TEXHOJIOTHif, CTIOCOOHBIX
YIOBJIETBOPUTH NMOCTOSIHHO PACTYLINIl CIPOC Ha 3NEKTPOIHEPTHIO,
KOTOpasi TAK’Ke BHOCUT OTPOMHBII BKJIaJ B JOCTHKEHUE YHEPreTHIECKON
HE3aBUCHMOCTH 1 O€30I1aCHOCTH ITOCTaBOK. Bo Bcel Mpon3BOACTBEHHOI
L[ENO0YKE B paMKax SACpPHON IHEPreTUKU YBEIMUHBAETCS UUCIO
HMapTHEPCTB U JOTOBOPOB O COTPYIHUUECTBE, UTO IOMOTAET UJTH B HOTY
C BBICOKMM MHUPOBBIM CIIPOCOM.

JINTEPATYPA
1 3akoHOMATENbCTBO B chepe BO30OHOBIAEMBIX HUCTOYHUKOB
sHepruu B Poccum. http://vetrodvig.ru/vozrozhdenie-vetroenergetiki/
zakonodatelstvo/

QHEPTETUYECKAA BE3OMNMACHOCTb: COBPEMEHHOE
3ANAOHOE 3AKOHOOATENBLCTBO

KOLWYMBAEBA A. M.
JI.T.H., 3aB. Jadopatopuu I'9C u I'TC, AO «KazsHUMU >nepreTnku
umenn akagaemuka L. Y. Yokunay, r. AJMaTbl

KOLWYMBAEB A. M.
MAarucTp reojoruu u passeaku MIIU, nayy. corp., AO «KasHHUMU >uepreTrnku
umenn akagaemuka L. Y. Yokunay, r. AJMaTbl

B mupe cnoxunace yctouuBas pemyTaius I'epMaHum Kak 0JJHOTO
Y3 JUJEPOB Ha MUPOBOM DPBIHKE 3€JEHBIX TexHoJoruit: 23 % Bcex
MATCHTYEMBIX B MUPE TEXHOJIOTHIA B c(hepe IKOIOTHU MPUXOTUTCS Ha
repMaHckue kommnanuu. OCHOBHOW M HauboJjiee YCIIEUIHOH 3esIeHOMH
oTpaciiblo ['epMaHuu ABISETCS JHEPreTHKA — pa3paboOTKa, Pa3BUTHE
u BHeapenue BUD. K uncny 0CHOBHBIX NpUYHH, TPEIONPEASTUBIINX

nHTeHcuBHOE pazButne BUD B eneparusnoii Pecybinke ['epmanus,
OTHOCSTCS TakKie (PaKkTOPbI, KaK 3aBUCHMOCTb OT UMIIOPTHBIX IOCTaBOK
MHHEpPaJIBHOrO TOIUIMBA M 3arps3HEHHE OKpYXKalomei cpensbl.
Biaronaps pa3sBUTHIO 3€lEHBIX TEXHOJOTHH ['epMaHuu yaaisoch
CYILIECTBEHHBIM 00pa30M CHU3UTh YPOBEHb SMHCCHH ITAPHUKOBBIX ra30B!
kx 2010 rony Ha 25 % otHOocuTensHO 1990 rona. Pa3zButue 3eneHoit
sHepretuku B OPI' mocTaBieHo moxa KEeCTKUI rocyaapCTBEHHBIN
KOHTpoJib. OJJHAKO TrOCYJapCTBEHHOE pEryJjHpoBaHue 0azupyercst He
Ha JIOBEJICHUH IUIAaHOBBIX 3aJlaHU, a Ha CO3/IaHUU COOTBETCTBYIOIIEH
nH(}pacTpyKTypHl, OpraHU3alli aruTalliOHHO-Pa3bsICHUTEIbHON
paboTEIL, MPaBOBOM 00ECIIEYEHNH U TPUMEHEHHHN PHIHOYHBIX MEXaHH3MOB
CTUMYJIMpPOBaHMs. BHelpeHNe 3eeHbIX TEXHOJIOTHH B YHEPreTHKE
COTIPOBOKJAETCS aKTUBHOW MpONAraHIUCTCKOW AEsSTEIbHOCTHIO,
OXBAaTBIBAIOLIEH MPAaKTUYECKH BCE HACEJIEHHE CTPaHbl. 3aHATHUS IO
aTbTEPHATUBHON YHEPreTUKE C Pa3bsICHEHHEM €€ BaXKHOCTH JUIs
9KOHOMHKH W DKOJIOTHMH, BHJIOB M IPHHIUIIOB JEHCTBUS yCTPOMCTB,
paboTaronyx Ha BO30OHOBIISIEMBIX JPEBECHBIX MCTOYHHMKAX SHEPTHUH,
OpraHH30BaHbI B IETCKUX Ca/1axX, IKOJIaX U By3ax. Tema BO30OHOBIISIEMO#t
SHEPTeTHKH 3aHUMaeT Ba)XHOE MECTO B TeJenepeaayax, IyOIMyHbIX
MTOJIUTHUECKHUX JIUCKYCCHAX M BBICTYIIJICHUSIX PYKOBOJICTBA CTpaHbl. Ha
cailiTax OpraHoB IOCYJapCTBEHHOTO YyIIpaBieHHs (OT (eepabHbIX U
3eMeJIbHBIX MUHHCTEPCTB /10 MyHUIINIIAJIBHBIX COBETOB) MOYKHO HATH
CTaTUCTUYECKHE JaHHbIE O PAa3BUTUHU AIbTEPHATUBHOW SHEPTeTHKH
B CTpaHE W PETHOHE, €¢ MPaBOBHIX OCHOBaX M (popMax MOAIEPKKHU
(prHaHCOBOI M KOHCAITHHIOBOK).

CoBpemeHHbIe ycnexu [ 'epMaHny B 00J1aCTH 3€JI€HOH SHEPreTHKU
JOCTUTHYTHl B OCHOBHOM 3a CUET BHEIPEHHUS COOTBETCTBYIOIINX
MPaBOBBIX HOPM, KOTOPBIE BIIEPBBIE 3aKpEIUIEHBI B 3akoHe OT 1991
rojia o mojaaye ekTpodnepruu u3 BID B obmiectBeHnbie cetu. Ero
cMeHuT 3akoH oT 29 Mapta 2000 r. o mpuoputere BUD. O cuutaercs
TJIaBHBIM WHCTPYMEHTOM, AABIIMM TOJYOK MHTEHCHBHOMY Pa3BUTHIO
BO300HOBIIsIEMOH dHepreTuku. OCHOBHBIE MOJXOJIbI, U3JI0XKEHHBIC
B JIaHHOM 3aKOHE, MOJYYHJIM MEXIyHapoIHOE NMPU3HAHUE U CTalll
00pa3IoM Ui CHCTEM MOOIIPeHHsI B 0071acT ucmoiap30Banus BUD
6onee uem B 60 cTpanax. B wacTHocTH, MOg00HOE ecTh U B Hauu, rie
cyocumupoBanue pocruraer 10-65 % or cromMocTn 000py 0BaHUS
[1]. Anpom 3akoHa SIBASETCS MOJIOKEHUE O TOM, UTO CETEBbIE
KOMITaHUM 0053aHbl MOKYNAaTh HpealiaraeéMylo 3JIEKTPOIHEPTHIO,
npousBesieHHy0 13 BID, B noiHoM oObeMe N0 JIBrOTHOMY Tapudy
— TapaHTHPYEMbIM MHHUMAaJIbHBIM II€HaM. YUYUTHIBas TOT (PaKT, 4TO
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CTOMMOCTbD JJIEKTPOIHEPTHH, NPOU3BEJEHHON C MCIOJIb30BAHHEM
BUD, cymiecTBeHHO NMpeBHINIAET AEHCTBYIONINE OTIIYCKHBIE TapudBbl,
MpeayCMaTpUBAETCS MEXaHNW3M KOMIICHCAIIMH TOBBIIICHHBIX 3aTpaT
3a cyer O KeTHOro cyocuaupoBanus. K npumepy, B CTpyKType
Tapuda Ha 3JIEKTPOIHEPTHUIO JUIS HAcelIeHHs 1ois B pasmepe 59,5 %
ocTaeTcsl B 3Heprokommnanuy, 11,6 % coctaBiseTr SKOTOTHIECKUN HAJIOT,
2,5 % —otuncnenus Ha BUD, 10,4 % — croumocTs nuien3uu, 16 % —3to
otuncieHus B o/ KoreHepannoHHeIx ycraHook u H/IC [2].

B cents6pe 2010 r. mpaBUTENECTBOM NPUHATA SHEPreTHUECKAsS
KOHIIENIMS, 3aKpenuBIIas 3a 3€JEHOH YHEPreTHKOd OCHOBHYIO
pOJIb B TEPMAaHCKOM 3HEPreTH4ecKoi cucteme Oymymero. JlericTBue
KOHIIeNIUH oxBaThIBaeT nepuof 1o 2050 roga. Hoas snepreTudeckas
JIOKTpUHA TpeciielyeT 1B KOHKpETHbIE 1enu. [lepBas — pagnKaibsHO
COKpaTUTh BHIOPOCHI MAPHUKOBBIX I'a30B B atmMocdepy (k 2050 roxy ux
o0beM oimKeH cokpaTuThest Ha 80 % mo cpaBHeHuto ¢ 1990 rogom).
CokpamieHne BBIOPOCOB MpPEAINOJaraeTcsi OCyIeCTBUTh IIIaBHBIM
obpazomM Ouiarozapsi NepeOprUEHTAIIMY HAPOJHOTO XO3SHUCTBA CTPaHbI
Ha aJlbTepPHATUBHBIE HCTOYHUKH 3HEPTHHU. BTopast 1enp — He JOmyCTHTh
3ampeIeNIbHOrO POCTa LIEH Ha YHEPIHIO.

DeMeHTaMy KOHIETIIUH SIBISIOTCS:

* pa3Bute BUD;

* CTPOUTEJIBCTBO AJIEKTPOCETEH M paclIMpeHHne MOIIHOCTEH
HaKOMIHTEJICH SHEPTHH;

* OBBILIEHUE PHEProdPPEeKTHBHOCTH;

* pa3paboOTKa KOHKYPEHTHBIX 110 [[eHE U KayeCTBY TEXHOJIOTUH B
cdepe FHEePreTHKH;

* SKOHOMHS CHIPBEBBIX PECYPCOB (3aMelIeHIE IEPBUYHBIX PECYPCOB
BTOPHYHBIMHN);

* MOBBIIIEHUE JKOJOTUYECKONW 0€30MacHOCTH U CHH)KEHHUE
HEraTHBHOTO BO3/ICHCTBUS HA OKPY’KaIOIYIO CPENy;

* [TOJTy4eHHE HOBBIX HCTOYHUKOB SHEPro00ecIIeYeHH s, TOBBILIIEHHE
9HEpProdpHEeKTUBHOCTH.

CHmxeHue 3aBUCUMOCTH 3KOHOMHKH CoenuHeHHbIX lllTaToB
AMepuKH OT MOCTAaBOK YTJIEBOJOPOJOB M3-3a pyOeka cUHTaeTCs
BaXKHBIM 3JIEMEHTOM YCHJICHUS HAllMOHAJIBHOW Oe3omacHocTH. B
Ka4yecTBe apryMEeHTa B MOJIEPKKY HEOOXOJMMOCTH PAa3BUTHS 3€JIEHOM
9KOHOMUKH ITPUBOJIATCSI COOOPaKEHUS OXpaHbl OKpYXKatoLel cpelpl 1
CO3/JTaHME HOBBIX PabOYMX MECT B YCIIOBUSX BECbMa BBICOKOTO YPOBHS
6e3paboruibl. CeroHs BO30OHOBIISIEMBIE PECYPCHI COCTABIISIOT JIUIIb
6 % ot obmero uncna ucnonpdyembix B CIIA sHepronocurenei,

0JIHAKO NepcIieKTUBa Hcnonb3oBanus BUD B 3T0ii cTpane onieHuBaeTcs
TIOJIOXKHUTEIIBHO M HabupaeT TeMibl. CoriacHo o(uIraIbHBIM ITPOrHO3aM
CHIA, npenoctaBieaHbiM MDA, k 2030 r. Ha BO300OHOBJIsIEMBIC
HCTOYHUKH SHEPTHUU Oy ICT MPUXOAUTHCS 0KOJIO0 10 % 3HEprocHaOKeHHUs
CTpaHBIL.

Havano HOpMaTHBHOTO IPAaBOBOT'O PETYJIHPOBAHUS B 00JIACTH
anpTepHaTUBHON »HepreTuku B CoenmHenHbix llltatax ObLI0
MOJIOXKEHO NpHHATHEM B 1995 1. @enepanbHoii mporpaMmsel «CTpaTerus
ycroitunBoii 3uepreTuku CIIIA», B KOTOpoii B KauecTBE IPUOPUTETHOTO
HaIpaBJICHUS NPEIYCMOTPEHO OKa3aHUE MPaBUTEIBCTBOM COACHCTBUS
pa3BUTHUIO 1 OCBoeHUIO BUD ¢ 11e11b10 yMEHBIIEHNST 00bEMOB COKUTAHUS
TOIUINBA, 3aLUTHI OKPYKAIOLIEH CpeIbl U TTI00aIbHON SHEPreTHIECKON
Oe3omacHOCTH cTpaHbl Ha mepcrnektuBy. B 2005 r. B CIIHA 6wt
npuHAT 3aKkoH «O0 sHepreruueckod noiutuke». OH ycTaHaBIUBAET
MPUOPUTET BO30OHOBISIEMBIM HCTOYHHKAM DHEPTHHM M BOIPOCAM
SHEPreTH4ecKoi d(PPEKTUBHOCTH, BBOJUT 3HAUYNTEIbHBIC HAJIOTOBBIC
JIBTOTHI ISl TIOOIPEHUsT Mep B obnactu sHeprocoepexenus. CIIA
IJIAHUPYET MHBECTHPOBATh B Pa3padOTKy «3€JEHBIX» TEXHOJOTUH
1o 15 mupa. gomn. B rox [4]. B nensx pa3Buths 3eI€HON IKOHOMUKH
aKTUBHO HCIIOJIB3YIOTCS CpeAcTBa B paMkax 3akoHa CIIA 2009 roapa
0 BO3POKICHUU U PEMHBECTUPOBAHUU B 3KOHOMHUKY. B cooTBeTcTBUHU
C JaHHBIM 3aKOHOM OQuUCy IHEpreTuYeckod 3PpHeKTUBHOCTH
MUHHCTEPCTBA IHEPTETUKH BBIACICHO 16,9 MIIpI. 10JI1. HA IPOEKTHI U
IIPOTpaMMBI B 00JIaCTH MOBBIIIEHNs SHeprodddexTrBHOCTH. 13 MaHHBIX
CPeACTB (PMHAHCUPYIOTCS MPOEKTHI CaMOro ouca SHEPreTHUECKOH
3¢ PEKTUBHOCTU U pa3pabOTKU HAy4HBIX JIADOpaTOpHi MUHHCTEPCTBA
SHEPTETHKH, a TAaKXe€ BBIIUIAYMBAIOTCS T'PAHTHl HAa MPOEKTHl U
WHUIIMATUBBl Ha MECTHOM ypoBHe. [loMHMO HemocpeacTBEHHOIO
TIpelocTaByIeHNs PUHAHCOBBIX PECYPCOB IMPAKTHKYETCS IPE0CTaBICHHIE
MPaBUTEIBCTBEHHBIX TapaHTHil 3aliMOB O] MPOEKTHl B 00JacTH
Ppa3BUTHS 3€JICHOMN SHEPreTUKU.

B 2011 rogy agmunauctparueit CIIIA npuHATE Mepbl OOLIPEHUS
MPUKJIAJHBIX HCCIENOBaHUI B 00JaCTH 3€JEHON 3KOHOMHKH.
AIMUHHCTpalMed IKOHOMHUYECKOI'0 Pa3BUTHS HA PETHOHAJbHbIE
MPOEKTHl 0 KOMMEpPIHAIU3alUU 3€ICHBIX TEXHOJOTUH BBIJIEICHBI
CpEeJICTBA IO IIECTH IPaHTaM JI0 | MITH. JOJUL. KaXKAblH, MUHHCTEPCTBOM
SHEPreTUKU — 2 MJTH. IOJIJI. Ha TPaHThI B 00JIaCTH 3€JICHON SHEPTETHKHY,
ATEeHTCTBOM IO 3aluTe OoKpyxaromei cpensl — 700 Thic. 1oy, Ha
TPaHThl B 00JIACTH OXPaHbl 37I0POBbS U 3aIIUTHI OKPYIKAIOIIEH Cpelbl,
HaunonansHbeIM (OHIOM HayKd — 3 MIIH. JIOJUI. Ha 3€JIEHBIE TPAHTHI

139



140

B paMKax MporpaMMmbl HHHOBAIMOHHBIX HCCJIECJIOBAHUI B MajoM
6usnece. B CILIA HacunThIBaeTcs 2,7 MHUJUIMOHA «3€JIEHBIX)» pabodunx
MmecT. HecMOTpst Ha CpaBHUTENIFHO HE3HAYMTENBHBIH 00BEM 3€IEeHOMH
skorHomuku B CIIA, xoaudecTBO pabovYMX MECT, CO3JaHHBIX CIO,
BBIIIE, YEM B 00JIACTH ITPOM3BOACTBA SHEPTOHOCHTEIICH MHUHEPAIEHOTO
MPOUCXOKACHHS, HO YCTYIAET CEKTOPaM, IIPOU3BOSIIIIMM ITPOILYKIIUIO,
CBSI3aHHYO ¢ MH()OPMALIMOHHBIMHU TEXHOJIOTUSAMH. «3€JIeHbIe» padboune
MecTa obecrieunBaroT Oosiee BBICOKYIO (Ha 13 %) 3apaboTHylo 1uiaty
paboTHUKaAM ¢ KBaJH(HKALUEeH CPeJHEr0 W HU3KOTO YPOBHS, YEM B
CpeiHeM MO aMepHuKaHCKoi sxoHoMuKe. B nenom ¢ mepuon ¢ 2003
mo 2010 r. «3eneHass SJKOHOMHKa» poclia MEHBIIMMH TEMIIAMHU, YeM
aMepHKaHCKasi S5KOHOMHKA B LIEJIOM, OJJHAaKO OIepekalia ee CpeaHuit
poct Bo Bpemst kpusuca 2007-2008 rr.

B xayecTBe OCHOBHBIX HAMPABJICHUI yCHITHI (pefiepatbHBIX BIacTel
CIIA, npu3BaHHBIX 00€CIICUUTh PA3BUTHE U KOHKYPEHTOCIIOCOOHOCTh
aAMEpPUKaHCKOW SKOHOMHUKH, BBIEIISIOTCS CO3J]aHHE CTPYKTYPHPOBAHHOTO
PBIHKA JJIs1 TPOJLY KUK 3€IEHOI SKOHOMHKH, CO3/IaHKE OJ1aronpHsATHOTO
WHBECTHIIMOHHOTO KJIMMaTa, COJelCcTBHE pa3paboTKe MepemoBhIX
TEXHOJIOTHI M oOeclieueHne MOJJCPKKH 3€JIeHbIX MHUIIMATHB Ha
MecTax. YKa3aHHBIH TOJX0 MPEINoJIaraeT, YTo MPaBUTEIBCTBO JIOIKHO
Ha BCEX YPOBHSX CTPEMHTHCS 3aKyNnaTh JUIsi COOCTBEHHBIX HYXA B
MEepBYIO OoYepeb MPOJIYKLIHUIO 3eJeHoH 3KoHOMUKH. HeoOxonnmo
pa3paboTaTh ¥ NPUHATH HAIIMOHAJILHBINA CTaHJAPT YUCTOTHI SHEPTETHKH,
a TaKKe Mepbl cozeiicTBus odecniedeHnIo 3G EeKTHBHOCTH MOCTaBOK
YUCTOM SHEpPruu B KpyNHbIEe ropojaa. Ha ypoBHe IITAaTOB Takxke
TUTAHUPYETCS] MPUHATH HOBBIE CTAHJAPTHI YUCTOTHI YHEPTreTUKH H
YHUCTOTHI 3[IaHUH, a TaKKe MPOBECTH peopMy pPBIHKA AIIEKTPHUYECTBA
B LIENSX COJEHCTBHUS MCIIOJNB30BaHUIO YHCTON sHepruu. KoHrpecc
JIOJDKEH TIPUHSTH 3aKOHOJIATEIbCTBO O CO3/IaHUH CTPYKTYPBI, KOTOpast
(uHaHCHpOBasa ObI IPOEKTHI 10 BHEAPEHHIO 3€JIEHBIX TEXHOJIOT Ui, 00
OpraHM3allK Hay4YHO-HCCIIEA0BATENIbCKUX IICHTPOB B 9TOI o0iacTH, a
TaK)Ke, yIpoIlaroNiee HEIHEIIHIO KpaliHe 3allyTaHHYI0 CHCTEMY Mep
MOOLIPEHHUS KalUTAJIOBIOKEHUH B 3€JIEHYI0 SKOHOMHUKY.

B crpanax-yuactaunax CHI Taxke Benercst padbora 1o odecriedeHuio
ucnone3oBanus BID B Oanance o0mieii BeipadboTku sHeprun. Hanbonee
aKTHBHYIO CHCTEMHYIO TOJIMTHKY B obmactu BUD u snepreruueckoit
a¢dexTuBHOCTH IPpoBOIAT B Pecybnnke benapycs. [IpaBoByto ocHOBY
JIEATEILHOCTH B 00JIaCTH 3HEProcOEpekeHUsl COCTABISIOT 3aKOH
Pecniy6muku benapycs «O6 sneprocoepexenun» ot 15 urons 1998 r.
Ne 190-3 [5], a taxke dupekrusa [Ipesnnenta Peciyonukn benapych

Ne 3 «DxoHOMUS 1 OEPEKITUBOCTD — INIaBHBIE (PAKTOPHI SKOHOMUYECKON
6e3omacHocTH rocynapctsay ot 14 utons 2007 r. [2]. [Ipuopurerom
pu pa3paboTKe HOPMATHBHBIX IPaBOBBIX akToB bemapycu B cdepe
sHepreTrueckoit apdexTuBHOCTH U BUD sBIsieTcs rapMoHU3anus
HaIMOHAILHOI HOPMAaTUBHOI 0a3bl C MEXKIyHapOJHBIMHU CTaH/IapTaMH,
a taroke Permamenramu ([upextuBamu) EC.

3eneHas S5KOHOMHKA Y KpauHBI OCHOBBIBAETCS HAa aJIbTEPHATUBHBIX
HCTOYHUKAX SHEPTUH U TOIUIMNBA, TEXHOJOTHUSAX JKOJOTHYECKHU
YHCTOTO IPOHM3BOJCTBA, YACTBIX TEXHOJOTHSIX B BEJIEHHUH CEIBCKOTO
XO03sIcTBa U T. J. PBIHOK BHEApEHHS M (MHAHCUPOBAHUS 3EJICHBIX
MIPOEKTOB B YKpanMHE HAXOAUTCS B CTAJAUU CTaHOBIEHUS. 3akoH «OO0
aTbTePHATUBHBIX MUCTOYHUKAX SHEPTHU» OINpenesieT IPaBOBEIE,
SKOHOMMYECKHE, IKOJIOTHUUECKUE U OpraHU3allMOHHbIE NMPHUHIIUIIEI
ucnoib3oBanus BUD u conelicTBue paclIUpeHUI0 UX HCIIOJIB30BaHUS
B TOIUIMBHO-3HEPreTHYECKOM KOMILIEKCE.

l'ocynapcrBennas perymsinus B chpepe BUD mpenycmatpuBaer
BCECTOPOHHEE MOOIIPEHUE U MOIEPKKY HayUHO-HCCIEI0BATENbCKUX,
OTIBITHO-KOHCTPYKTOPCKHUX paboT, AEATENbHOCTH H300peTarenei u
patmonanu3atopos. B 2009 r. yTBepk1eHa KOHIIETIUS TOCY 1apCTBEHHOM
L[eJIeBOI HayYHO-TEXHIUUECKONW MPOTrpaMMBbl pa3BUTHSI IPOU3BOICTBA U
HCIIOJIb30BaHUs OMOJIOrMUecKuX BUIOB TorumBa Ha 2009-2014 rr. B
3aKOHE 00 JIEKTPOIHEPTETHKE PELyCMOTPEHBI MEPHI CTUMYJIMPOBAHUS
rerepanuu 3Heprun u3 BUD (3enensiii Tapud).

3aKOHOaTEeNIbCTBOM 3aKPETUICHBI JILIOTHI B YACTH HAJIOT000JIOKEHHUS
JeSTENTbHOCTH, CBSI3aHHOH C pa3pabOoTKOi, BHEIPEHUEM 1 HICITOIb30BaHUEM
SHEprocOeperarnux MEpONpHUsITHil 1 S3HEProdPp(EeKTHBHBIX TPOEKTOB.
Tak, 3akoHOM «O HaIOT000J0KEHUH NMPUOBLIN TPEATPUITHI
OIPEJIENIEHO, YTO OCBOOOK/IAETCS OT HAJIOT000JI0KEHUS (HA TPOTSHKEHUH
MSATH JIET C MOMEHTa MOJIyYCHHs NEepBOil MpUOBUIM B pe3yJbTaTe
TIOBBIIICHUS HEPTrod(PEKTUBHOCTH POU3BO/ICTBA):

* MPUOBLIb NPENPUATHH, TIOTyYEHHAsI OT POIAXKH HAa TAMOKEHHOM
TEPPUTOPHHN Y KpPauHbI TAKMX BHJIOB TOBapOB COOCTBEHHOT'O IPOU3BO/ICTBA
10 NIEPEYHI0, yCTAaHOBJIECHHOMY IIPaBUTEIbCTBOM:

* o0opymoBaHUE, KOTOpOE padoTacT Ha HETPATUIMOHHBIX H
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTUH;

* 000pylOBaHME JJI POU3BOJCTBA AJbTEPHATHUBHBIX BUIOB
ToIUTMBa. BHECEHBI N3MEHEHHUS B HEKOTOPbIE 3aKOHBI, COTJIACHO KOTOPBIM:

* 0CBOOOX/JIAIOTCSI OT OOJIOKEHHSI TaMOKCHHOW MONLIMHOM
TEeXHHKa, 000pyI0BaHHE, HE TIPOU3BOJMMBIC B YKpauHEe U BBO3HMBIC
Ha TaMOKEHHYIO TEPPUTOPHIO CTpaHsbl B iepuoy ¢ 1 suBaps 2010 r. o
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1 stHBapst 2019 r. 171 PEKOHCTPYKIMH CYIIECTBYIOIUX U CTPOUTENHCTBA
HOBBIX NPEINPUATHNA O TPOU3BOACTBY OMOJIOTMYECKUX TOIUIMB,
PEKOHCTPYKLUHMH TPAHCIOPTHBIX CPEJCTB C IEJIbI0 MOTPEeOICHUs
OMOJIOTHYECKHX TOILIMB, 10 IIEPEYHIO, OTIPE/ICIICHHOMY IIPaBUTEIBECTBOM;

* CPOKOM Ha ITSATh JIET, HaunHasi ¢ 1 suBapst 2010 1., ocBoOOXKAaeTCS
OT HAJIOT000JI0KEHHS IIPUOBLIH TPOU3BOANTENIEH OMOIOTMYECKHUX BU/IOB
TOIUIMBA, MOJIyYEHHAs! OT MPOJIaKH OMOTOILINBA;

* OMOJIOTUYECKHE BHABI MOTOPHOTO TOILIMBAa 00JIaraloTCs
HAJIOTOM II0 HYJIEBOW CTaBKe akIM3HOro coopa. CyMMBI CpEICTB,
BBICBOOOJKZACHHBIX B CBSI3U C IIPEIOCTaBIECHUEM HAJIOTOBOH JIBIOTHI,
HAaIpaBJsIOTCS Ha yBelMYeHne 00beMOB IPOU3BOJICTBA.

* IPUOBLTL IPEPUSTHH, IOy YEHHAS OT IPOIAYKH Ha TAMOYKEHHOU
TEPPUTOPHHN Y KparnHbI TAKKX BHJIOB TOBAPOB COOCTBEHHOT'O IIPOM3BOICTBA
0 MEPEeYHI0, YCTaHOBICHHOMY NPaBUTEIbCTBOM:

* o0opynoBaHue, KOTOpOE padoOTaeT Ha HETPAJAUI[MOHHBIX U
BO300OHOBJISIEMBIX HCTOYHHKAX SHEPTHH;

* 000pylOBaHUE NIl MIPOU3BOJICTBA AIbTEPHATHBHBIX BHJIOB
TOILJIUBA.

BreceHb! H3MEHEHUS B HEKOTOPBIE 3aKOHBI, COTJIACHO KOTOPBIM:

— OCBOOOX/JIAIOTCA OT OOJOXEHHUS TaMOXEHHOW MOIIINHOU
TEXHHKa, 000py/I0BaHUE, HE POU3BOMMBIE B YKparHE U BBOUMBIE Ha
TaMO>XEHHYIO TePPUTOPHIO cTpaHbl B niepuo ¢ 1 suBaps 2010 r. mo 1
stHBapst 2019 1. 17151 peKOHCTPYKIUH CYIIECTBYIOIINUX U CTPOUTENILCTBA
HOBBIX NPEINPUATHN 0 TPOU3BOACTBY OMOJIOTMYECKUX TOIUIMB,
PEKOHCTPYKLHH TPAHCIOPTHBIX CPEJCTB C IEIbI0 MOTpEeOICHUs
OMOJIOTHYECKHX TOILIMB, 10 IIEPEYHIO, OTIPE/ICIICHHOMY [IPaBUTEIBECTBOM;

— CPOKOM Ha IISITh JIeT, HaunHast ¢ | ssaBapst 2010 r., ocBoOOXKHaeTcs
OT HAJIOT000JI0KEHHS IIPUOBLIH TPOU3BOUTEIIEH OMOIOTMYECKHUX BUJIOB
TOIUIMBA, MOJTyYEHHAs! OT MPOJIaKH OMOTOIINBA;

— Ouoyoru4yeckue BUJBI MOTOPHOI'O TOIUIMBa oOJiararoTcs
HAJIOTOM II0 HYJIEBOW CTaBKe akIM3HOro coopa. CyMMBI CpEJICTB,
BBICBOOOJKACHHBIX B CBSI3U C IIPEIOCTaBICHUEM HAJIOTOBOH JIBIOTHI,
HAaIpaBJIsIOTCS Ha yBelMYeHne 00beMOB IPOU3BOJICTBA.

B KazaxcraHe cymiecTByeT IpeUMYIIECTBEHHO CHIPbEBasi CUCTEMaA
HIPUPOJOTIONB30BAHUSA C IKCTPEMAIBHO BBICOKUMHU TEXHOT€HHBIMU
Harpy3KkamMH Ha OKpYy)Kawllylo cpeny. [3-3a Oonblioi TeppuTopuu
CTpaHbl U NMPOTSKEHHOCTU IJIEKTPOCETEH MOoTepHU SHEPTUU NpHU
TpaHCMOPTHPOBKE cOCTaBIAIOT OT 10 10 14 %. B T0 k€ Bpemst moTeHuan
BUD B crpane ouenuBaercs O6osiee uem B 2,7 TpiH. KBT. B cBsizu ¢
nepcneKkTHBHOCTHIO pasButust BOU B Kazaxcrane akTuBHO hopMupyercst

HOpMAaTHBHAas MTPaBoOBasi 0a3a B JAHHOM 00JIACTH, KOTOPAsi B HACTOSIIIHIA
MOMEHT sIBIIsieTcsl Haubosee pa3Butoii B crpanax CHI [6].

[lpuHsATHEe B MOCHEAHHE TOABI Psija OCHOBOIOJATAaKIIUX
JIOKYMCHTOB 3QJI03KHJIO OCHOBBI TOCY/IapCTBEHHOM TOJUTHKH B 00J1aCTH
OXPaHBI OKPYKAOIICH CPeJIbl, K KOTOPHIM MOXKHO OTHeCTH KoHIenuio
sKoyiornueckoii 6ezomacHoctu Ha 2004-2015 rr., DKonorunyecKkui
KOJICKC M HEKOTOphIe Npyrue. Pa3zpaboTaHbl cTpaTETHYECKUC
JIOKYMEHTHI Pa3BUTHUS TOCYIAPCTBA, CO3/IaHa OCHOBA IPUPOIO0XPAHHOTO
3aKOHOJIATEIILCTBA, OPUCHTUPOBAHHAS HA OIBIT PAa3BUTHIX CTPaH, B3ST
KypC Ha BHEJAPCHHE MEXKIAYHAPOIHBIX cTaHAapToB. Kazaxcranom
MOJIITUCAH PSJT MEKAYHAPOTHBIX KOHBCHIIMI TI0 BOIIPOCAM JKOJIOTHH,
CO3J]aHa CHUCTEMa YIPaBJICHUS MPUPOJOOXPAHHON NEATEIbHOCTHIO,
HaJTaXKCHA CUCTEMA IKOJIOTMYCCKOM IKCIIEPTH3HI, B PE3yJIbTaTe KOTOPOI
3HAYUTEIBHO CHUKCHBI TEMITbI 3arPsA3HCHUS OKPYXKAIOIICH Cpelbl Mo
CpaBHEHHIO ¢ HayasioM 90-X TO0B.

I[IpaButenbctBOo Kazaxcrtana pa3paboTaiio mporpammy
MEKPETHOHAILHOTO MapTHepcTBa cTpaH EBponsl, Asun u Tuxoro
OKeaHa TOJl Ha3BaHHEM «3eleHblil MocT». Ee 3amaua — cojeiicTBue
B MPOJBUKCHUH 3CJICHOM SKOHOMHKH CTpPaH- YYaCTHHI], a TaKXKe
00BCIUHCHUE YCHJIMHA TOCYJIapCTBECHHOTO, YaCTHOTO CEKTOpa,
OOIICCTBEHHBIX M MEXJAYHAapOJIHBIX opraHu3anuii. UHUIMaTHBA
omobpena B 2011 r. u mpexycMaTpuBaeT pa3pabOTKy M pealn3aIiuio
nporpaMmmsbl napTHepcTBa A0 2020 1. ¢ MakeToM MHBECTHIIMOHHBIX
MPOCKTOB B MOJJCPKKY 3€JICHONW SKOHOMHUKH H IIEJICH YCTOWYHUBOTO
pa3BuTHs. YTBEpPKICH CTpAaTCTUUCCKUH MIaH pa3putus Kasaxcrana 1o
2020 roga, B OCHOBY KOTOPOIO 3aJ0KEH MPHUHIIMI 3eJeHoro pocta. K
2020 roxy sneproemkocts BBII nomxna ymeHnsmuthes Ha 25 %, a gons
BUD B 00m1eM 00beMe 3HEPronoTpeOICHUS — YBETHUUTBCS 10 3 %o.
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NMEPEPABOTKA 3NEKTPOCTANENMNABUIIbHbIX
KOHEYHbIX LUJTAKOB

KYNYMBAEBAT. H., AYBAKMPOB XX., XYHYCOBA A. K.
maructpanTt, III'Y umenu C. Topaiireiposa, r. I1aBiogap
XYHYCOB A. K.

K.T.H., 10ueHT, IITI'Y nmenn C. Topaiirsiposa, r. IlaBaoaap

Ha cranemaBunbeaoM 3aBome TOO KSP «Steel» (r. ITaBmonap)
3ajaya 110 YTHIM3alui COOCTBEHHBIX OTXO/0B HE pelIeHa U SIBIISETCS
akTyanbHol. Ha 3aBoje ckamnuBaeTcst 00JibIIO€ KOJIUYECTBO
aCHHPAIOHHON MBIIH, METALTYPrU4eCKUX IIJIaKOB, OKAIMHBI U T.A.
Ecnu okanuHa ¥ nmepBUYHBIE IIJTAKU UCTOJIB3YETCS B IMPOU3BOJICTBE
CTaJIM ¥ B KA4ECTBE JOPOXKHOTO IeOHSI, TO KOHEYHbIE NIJIAKN HE HAXOAAT
JlalbHeHIero npuMeHeHust. Y TUIU3alHus, CKJIaAUPOBaHUE U XpaHEHUE
JIAaHHBIX OTXOJIOB TPEOYIOT OIPE/ICNICHHBIX JAEHEXKHBIX CPE/ICTB, KOTOPhIE
MOTYT UCUUCIATHCS. MUIITHOHAMH.

B nmanHO# paboTe HMCClle0BaHUIO IO MONTYYEHHIO ra300eToHa B
J1ab0PaTOPHBIX YCIOBHUSIX MOIBEPIVIMCH TaK HA3bIBAEMbIE KOHEYHBIE IIUIAKH
arperara xoBur-nieys (1ntaku AKIIT). Oto nutaku, chopMupoBaBuIrecs
B KOHIIE IIJIaBKK (KOHEYHBIC IIUTAKH) M COJEp)KAaT HEe3HAUYHUTEIbHOE
KOJIMYECTBO Xkeje3a. B AyroBsIx 3jekTponedax MpHu MPOBEACHUU
BOCCTaHOBHTENbHOTO Nepuoa nox nutakoM AKII coneprkanue okcuioB
’kenes3a cHmxkaerces 10 <1 %, cogepxanne CaO Bo3pactaeT 10 55-60 %.
Jannble nutaku u3-3a 6osapnioro coaepxanus CaO UMEIOT CTPYKTYpY
pacchimanus. DT LUIAKU TaKXKe He HaXOJAT IMPUMEHEHHUS Ha 3aBOJe
[1, 2]. XoTs mo xuMHYecKOoMy cocTaBy aaHHble mutaku AKII
COOTBETCTBYIOT JJISI UCIIOIB30BAHMUSA MX B MPOU3BOJCTBE L[EMEHTA
(Tabnumna 1). Xumudeckuii cocras nutakoB AKII npusenen B tabnuiie 2.

Tabauna 1 — Xumuueckuii cocras 1ieMenta M-500
Fe SiO ALO, CaO MgO K ILILII

00 2

4,7 21,55 5,55 65,91 1,46 0,35 0,49

Tabmuma 2 — Xumnaecknii coctas nurakos AKIT
Fe SiO, | ALO, | CaO | MgO | MnO S Och.

o0 2

2,2 21,3 2,4 55,8 4,6 0,7 0,96 2,6

[Tpu mpoBeaeHUU HAMH OIBITOB IO MOJYYEHHIO ra3o0eToHa
UCTONb30BaM necok, nutak AKII, u3BecTs U alnfOMHHUEBYIO MyApPY.
HInak AKII ucnonp3oBanu B KadecTBe 3aMeHUTeNs IeMeHTa. Ha
HA4aJIbHOM 3Talle Bech MaTepHaj MpeIBapUTEIbHO W3MEIbUYIIN Ha
IIEKOBOM NpoOHIIKe. 3aTeM OTJO3MPOBAHHYIO IIUXTY HEpEeMEIINUBAIIH
B CMEcCHUTeNe, MOPIIMOHHO JTOOABMIAIN CYCIIEH3UIO U3 ropsiueil BOABI U
QTIOMHHHUEBOH ITy/IpBI, CIIOCOOHO BCTYNATh B PEAKIINIO C U3BECTKOBBIM
BEIIECTBOM. B mTOre JaHHas peakuusi IPOUCXOIUT ¢ 00pa3oBaHUEM
BOJOPO/Ia, 3AIMOJIHSIONIET0 MHOTOYUCICHHBIE NMOPBl MU MY3BIPBKU
CBIPbEBOI Macchl, umeromue pasmep 0,5-2 MM, KOTOpbIE PaBHOMEPHO
IPOHMU3BIBAIOT BECh MOPUCTHIN MaTepuai. Ilocie gero cmech 3anuim B
CrenaIbHy0 (OPMY M BBIICPKHBAIN B TEYEHHUH HECKOJBKHX CYTOK,
T.€. CYHIKY ITPOM3BOJMIN €CTECTBEHHBIM CIIOCOOOM NPH KOMHATHOMN
temrepatype. Ilocine Cymky B Te4eHHH HEACIH, PACTBOP UMEI CIIa0yIo
HOPHUCTYIO CTPYKTYpY. [loaBepraTs UCIIBITAHNIO HA TPOYHOCTH HE OBLIO
CMBICIIA, TaK KaK MOJYyYEHHBIH MaTephall pacchllaics mpu ciaadbom
INPUKOCHOBEHHH.

B cnenyromem ombite nmecok 3amenmnn Ha nutak AKIIL. U3sects
U JIOMHUHUEBYIO MyJIpy OCTaBWIH, KaK M B IpEIbIAYIIEM OmbITe. B
COCTaB CMeCH BBeNH LieMeHT. [locnie cMemBaHus U BBOJIA CYCIIEH3HH Ha
OCHOBE BOJIBI M QIFOMMHHEBOH Iy IPbI, PACTBOP PA3IIIH B CIEIUABHBINA
npo3payHslii cocya. Cocybl CO CMECHIO pacTBOPa Pa3/elIiii Ha 00pasLibl
No 1uNe2. BeicoTy pacTBOpa B cOCyZie OTMETHIIN CIICHUATBHON HACEUKOM.
ITocne pa3nMBKM pacTBOpa HAOIIOAANN 32 MPOUCXOSIIUM MPOLIECCOM
peaknuu. Peaknus npoucxoauia B teuennn 20-25 muH. B Tedenuii atoro
BpEMEHH PacTBOP B cocyie yBemuumics Ha 40 %. Ha moBepxHocTH pacTBOpa
HaOJI0AaJI0Ch 00pa30BaHNe MHOTOYHCIIEHHBIX TTOD.

ITocne 3amepa BBICOTHI yBEIMYEHUS, pPACTBOP IIOCTABMIIM HA CYIIKY,
Ha JIBOE CYTOK B KOMHATHBIX ycsioBusix. O0paser Ne 2 octaBuiIM CYHINTh
B €CTECTBEHHBIX ycnoBuAx. OOpasen Ne 3 cocrosiyia U3 CMeCH: IIUTaKa
AKITI, nemenra, U3BeCTH U AIFOMHHHUEBON Iy PHI, Kak U B 1pode Ne 1 1 2.
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[Ipu mpoBeaCHUU CIEAYIONMEro OMbITA PEIININ BHIMOIHUTH
ra300eToH IO TPaJUIMOHHOM TexHomornu. CMech CoCcTosIa U3 MecKa
(obpaser Ne 4), nementa (20 %), u3Bectu (20 %), aIFOMUHHEBO# Ty APBI
(1 %). NauHbIit cocTaB ra300€TOHA UCTIOIB3YFOT MHOTHE IPOU3BOTUTEIN
B Kazaxcrane u Poccuu.

OHUM W3 OCHOBHBIX HANpPaBJICHUN B MPOU3BOJICTBE ra3zo0eToHa
SIBIIICTCS. TEXHOJIOTHUS CYIIKU. OT CYIIKH 3aBUCUT KaK MPOYHOCTH, TaK
Y IUIOTHOCTH ra300eToHa. B MPON3BOICTBCHHBIX YCIOBUSAX TEXHOIOTHS
CYIIIKH ra300€TOHA B OCHOBHOM IIPOKCXO/TUT B aBTOKJIaBaX. ABTOKJIAaBHAS
CYIIIKa YCKOPSIET IpoLiecc MPOU3BO/ICTBA ra300eToHa. TakxkKe CyIecTByeT
TEXHOJIOTHs CYIIKH €CTECTBEHHBIM CIIOCO00M. Ha CyIIky ecTecTBeHHBIM
CrocoOoM yXoauT a0BobHO MHOro Bpemenu. Ilo TOCT 12730.1-78
CyIIKa MPOXOJUT B TCUCHUH 28 CYTOK (I OMpPE/CIICHHS IOTHOCTH
ra3zobetona). [Ipy HaOMIOIEHUH 32 CCTECTBCHHOM CYIIIKOU, ra300eTOH
MOCJIC HEJCTBHON BBIICPKKH B KOMHATHBIX YCJIOBUSAX OBLI BBICYIICH
npumepHo Ha 40-50 %. [Toatomy oOpazen Ne 1 mogBepriu cymike B meyn
mpu 100 oC B Teuenuu 1 gaca. [Tocne CyIIKu MONy4eHHBIH Ta300€TOH
WCTBITHIBAIA Ha THIPABINYCCKOM IIPECCE HA OMPEICICHUE MPOYHOCTH
mo FOCT 10180-90. TTpoyHOCTH UCCIETyeMBIX 00pa3IoB ra300eToHa
npenacraeineHa B tadmune 3. s obpasmoB Ne 2, 3, 4 mpoyHOCTH HE
MPUBOJUTCS, TaK KaK B JaHHBIH MOMEHT JaHHBIC MPOOBI MPOXOIIT
MPOLIECC CYIIKH.

Tabnuma 3 — [IpoyHOCTh HCCIEMyeMbIX 00pa3IioB ra300eToHa

HaumenoBanue Oopaszer; | O6paser; | O6pazery | OoOpazen
No 1 No 2 No 3 No 4
ITpoaHOCT, KTC/CM? 6,3 - - -

Takum 00pa3oM, MOKHO KOHCTaTUPOBATh O I[€IIECOO0Pa3ZHOCTH
ucnonbs3oBanus nutakoB AKII cranemnasuinsHoro npoussoactsa TOO
KSP «Steel» B npousBozcTse razoderoHa. J{is 3toro Heo6Xxo1umMo:

— IIPOJIOJDKUTD YTITyOJIEHHBIE HCCIIEI0BAHNS ITOTyYEeHHS TFa300€TOHA
Pa3IMYHOIO COCTaBa, C U3MEHEHHEM KOJIMYECTBa [IEMEHTa, BIIHSIOLINE
Ha IVIOTHOCTb U NPOYHOCTHBIC XapaKTECPUCTUKU B COOTBETCTBUU C
I'OCTamu;

— MIPOYHOCTH MMOJY4SHHOT0 00pasia Ne 1 mociie HeleNbHOM CYIIKH
B €CTECTBEHHBIX YCIIOBHAX mokasan 6,3 krc/cm?, mo 'OCT 10180-90
MOKa3aTesb MPOYHOCTH paBeH 5-50 kre/cm2,
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OLIEHKA BO3MOXHOCTU NEPEPABOTKU
NEHTAOKCUOA BAHAOUA
C NONYYEHUEM BAHAQMEBOW JIUTATYPbI

MAXAMBETOB E. H.
unzkedep, XMMU nmenn 7K. AGumesa, r. Kaparanaa
BANCAHOB A. C.
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OMAPOB M. L.

TexHUK, XMMUW umenu K. A6umena, r. Kaparanga

MupoBo#i cripoc Ha BaHaAWH TJIaBHBIM 00pa3oM, YBEINYHUBACTCS
3a CUET MOTpPeOJeHUs CTaJIM B Pa3BUBAIONIMXCS CTpaHax s
CTPOUTENBHBIX Lened. JlobaBka BaHaIusl JTake B MajOM KOJIMYECTBE
(0,04-0,10 %) 3HAYMTENHHO MOBBIMIAIOT YPOBEHb TEXHOJIOTHUECKHX,
MEXaHUYECKUX U CITy)KEOHBIX CBOMCTB MeTaiua [ 1, ¢. 29]. [Ipumenenue
TaKMX CTaJel co3/laeT BechbMa OJaronpHATHBIE MPEIIOCBUIKH s
peuieHus psja akTyalbHBIX TEXHUKO-IKOHOMHUYECKUX MPOOJIeM:
YMEHBUICHUSI METATIIIOEMKOCTU KOHCTPYKIIMH, COBEpPIIIEHCTBOBAHUS UX
SKCIUTyaTallMOHHBIX MapamMeTpoB U 1p [2, ¢. 39].

B Pecny6nuke KazaxcTaH BaHaauii NMPOU3BOAHUTCS B BHUIE
neHTaokcunaa BaHaaus (AO «Ycrbe-KameHoropckuii THTaHOMarHUEBbIH
koMOuHaT») n MeraBanajgata ammonusa (TOO «®upma banmaycay)
U DKCHOPTUpYETCS B HemepepaboTaHHOM BuAe. B Toxe Bpems
MIpOMBINUIEHHOCTh Kazaxcrana moTpedisieT ¥ HMIIOPTHPYET OTPOMHOE
KOJMYECTBO METaLTypruuecKoi MpoIyKIUH, cOAepKallell BaHaaui,
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B BHUJIC JKEJIC3HOIOPOKHBIX PEIIbC U TPYOHOI MPOAYKIIUH JJIS Ta30- U
HedrenpoBooB. [losTOMy BO3HHKAaeT MOTPEOHOCTh B pa3paboOTKe
TEXHOJIOTHH 110 IEPBUYHOM ITepepaboTKe Ka3aXxCTaHCKOTO BAHAUEBOTO
CBHIPbsI C MOJIyYCHUEM MPOAYKIMH C 0oJiee BBICOKOW TOOAaBICHHOU
CTOMMOCTHIO. Hampumep, Ha epBOM 3Tare: pa3padoTKa TEXHOJIOTHIMA
BBITUTABKU BAHA/TUCBBIX JINTATYP, KOTOPHIC B IIOCIICYIOIIEM MOKHO OBLIO
OBI CIOJIH30BATH MTPH BBIILIABKE BRICOKOKAYECTBEHHBIX MAPOK CTAJICH.

HNcTOYHMKOM BaHaius B MHPOBOM ITPOU3BOJCTBE CIYXKAT:
BaHaAMicoaepKanuii ak (68 % ot obIiero oobeMa MPoru3BOJICTBA),
BaHanueBas pyna (23 %), oTxoasl HEPTIHBIX M IPYI'UX BTOPUYHBIX
MatepuasioB (9 %). B pamkax qaHHOW HAay4YHO-HCCIICIOBATECIBCKOM
paboTHI UCIOJIB30BAIM B KaUYECTBE MCTOYHUKA BaHAJUS MOPOIIOK
TIEHTAOKCHUJI BAHAJIUs C MacCOBOH jtoneit He menee 97 % V,O..

Kputepuem 3pQeKTHBHOCTH MPOTEKAHUS METAUIOTEPMUICCKOTO
MOJYYCHUS BAHAUCBBIX JINTATYP SIBISCTCS MOJHOTA H3BJICUCHUS
OCHOBHOTO MeTajjla U COOTBETCTBHE MOJYy4aeMoro cIjiaBa
MPEIBSBIACMBIM TPECOOBAHUSAM 10 XUMHUYECKOMY COCTABY.

st mpoBesieHUsT paOOTHI MO BBIIIJIABKE BaHAJAMCBBIX JIUTATYP
WcroJib30Banu neub Tammana. [leub compoTuBieHuss TamMmaHa
MPE/ICTABIISCT COOOM UCCIIEI0BATEIHCKYHO YCTAHOBKY, IPETHA3HAUYCHHYO
JUIS TOJYYCHHUS BBICOKHX TEMIEpaTyp IJIs MOJCIUPOBAHUSI
METAJTypPTHYSCKUX MPOIeccoB. J[aHHas BhICOKOTEMIIEpaTypHas
yCTAaHOBKa CHa0XeHa HarpeBaTelieM, pabouyuM NPOCTPAHCTBOM
KOTOPO# CIIy’KUT rpaduToBasi TPyOKa U CHIIOBBIM TPAHC(HOPMATOPOM.
PerynupoBanue Temmepatypsl B MEYH MPOU3BOJUTCS IUIABHO MPHU
MOMOII TUPUCTOPHOTO PETYIIATOPA HAMPSIKCHUS, KOTOPBI BKIIOUYCH
B MEPBUYHYI0 OOMOTKY CHJIOBOTO TpaHC(HOpMAaTopa, YTO MO3BOJISIET
MOJIy4YaTh HA BBIXOJHBIX IIMHAX TOK B HECKOJBKO THICSY aMICp MpH
Hu3koM HanpsokeHuu (ot 0,5 mo 15 B). Temmeparypy usmepsiiu
BOJIb(PpaM-peHueBoil Tepmonapoit BP-5/20, ropsiuuii cmaii KoTopoit
B apMUPOBAHHOM KOPYHJOBOM YEXJIC MOJABOJMIICS KO JHY THTJIA.
[ToMuMO M3MEpEHHUS TEMIIEPATYPhI B IPOCTPAHCTBE IIEYH, U3aMEPsIach
TEMIIepaTypa B CaMO IMXTOBOM cMecH B Thriie. Harpes ocyriecTBisiics
JUHEHHO co ckopocThio 10 °C B MunyTy. TemmnepaTypa BhIICPKKHU ObLIa
yCTaHOBIICHA BhIIIE TeopeTrueckor Ha 50-60 °C, 3T0 00BACHICTCS TEM,
YTO HArPEB OCYMICCTBIIICS KOCBEHHBIM 00pa3oM.

I[lepByr OMBITHYK MIaBKY Havald C HCIOJIb30BaHHEM
KpeMmHeantoMuHeBoro BoccranoButenss — @CA. CocTaB MIMXTOBOM
cmecH %: Ilenraokcun Banagus — 24,61; ®CA —34,89; Uzsects —31,15;
XKeneznas ctpyxka — 9,35.

[[luxToBass cMeCh IJs BBHIIJIABKH BaHAJIUCBOW JIUTATYPHI C
ucnoas3oBanueM AMC cocrosina u3 %: Ilenrtaokcun Banaaus — 22,06;
AMC — 44,24; V3Bects — 28,46; Kenesnas crpyxka — 5,23.

DpaKkIMOHHBIN COCTaB MIKUXTOBBIX MAaTEPHUAIOB COCTAaBUII MeHee 3
MM. [TepeMenTanHy o IMUXTOBYO CMECh 3aCHINAIY B alTyHIOBBII TUTEITb U
moMenIany B medb Tammana. ONbITHRIC 00pa3iibl BAHAIHEBOM JTUTaTyPhI
U 1IJ1aKa, nojdy4yeHHsble ¢ ucnoyibzoBanueM @CA u AMC, nmokaszaHbl Ha
pucyHke 1 u 2.

[

1 — BanagmneBas nurarypa, 2 — llnak
Pucynox 1 — Ioxy4eHHBIN ONMBITHBIN 00pazern
¢ ucnonezoBanueM OCA

1 — Bananuesas nurartypa, 2 — llnak
Pucynox 2 — ITosy4eHHbIiT OnBITHBII 00paser]
¢ ucnonpzopanueM AMC
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Pe3ynbpTaThl XUMUYECKOTO aHAIN3a OTBITHBIX [IABOK MPUBEIEHBI
B Tabnuue 1.

Tabmuua 1 — XuMu4eckuil cOCTaB ONBITHBIX 00pa3loB BaHaIUEBOMH
JIUraTypbl

No meraiia \% Si Al Fe Mn
1 22,88 33,97 3,24 36,96 2,95
2 26,22 31,42 3,04 31,75 7,57
3 28,71 5,88 4,56 58,20 2,65
4 30,47 4,39 2,06 62,18 0,88

OCHOBHBIMH COCTaBIISIOIINMH [IIJIAKOBOH (ha3bl SIBIISIOTCS OKCHUIBI
KaJbLMs, KPEMHUS ¥ alfoMHUHUS. McXoas M3 XMMHYECKOro aHalin3a
IIJIAaKOB ONTHMAJIBHBIM PEKUMOM OcHOBHOCTH sABnseTcs CaO/SiO, —
1,6-2,1.

Jnst n3ydeHnst KOIM4eCTBEHHOTO U (ha30BOr0 COCTaBa MOTy4EeHOH
BaHaJMEeBOM JIUTAaTyPhI ObLT IPOBE/ICH CIIEKTPAILHBIA aHaIN3 00pa31oB
Ha pacTpoBOM 3JeKTpoHOM MuKpockone Tescan Vega Il ¢ cuctemoit
peHTreHocnekTpansHoro Mukpoananusa Oxford Inca.

Pe3ynbprarsl crieKTpalbHOTO aHanu3a U CHUMKH BaHaJUEBOH
JMTaTypsl MOJTy4YeHHbIe ¢ ucnonb3oBanneM AMC mpuBeieHbI HIDKE B
TabmuIe 2 ¥ Ha PUCYHKE 3.

Tabnuna 2 — CrieKTpaibHBII COCTaB BAHAUEBOM JIMTATYPHI ITOTyYCHHON
¢ ucrnoiib3oBanuemM AMC

Crnekrp DneMeHT Al Si \% Mn Fe

Becosoit % 0,93 | 32,42 | 3,22 | 35,23 | 28,19

Nel ATOMHBINY% 1,44 | 48,13 | 2,64 | 26,74 | 21,05

Becosoit % 1,17 | 53,46 |34,28| 7,36 2,12

Ne 2

AToMmHEINY0 1,53 | 67,38 (23,82 4,74 1,34

a— crekTp Ne 1; 6 -criextp Ne 2.
Pucynok 3 — M300paxxeHue moBepXHOCTH 00paslia BaHaIUEeBOH
JIUraTypsl ¢ ucnonb3oBanueM AMC

Pe3ynbrarhl CEKTPaNbHOTO aHaIW3a U CHUMKUA BaHAIUEBOUN
JIUTaTyphl MOJMyYeHHbIe ¢ UCob3oBaHineM PCA MpUBEIEHBI HIDKE B
Tabuie 3 U Ha pUCYHKE 4.

a— crekTp Ne 1; 6 -criextp Ne 2.
Pucynox 4 — N300pakeHre TOBEPXHOCTH MOIMPOBAHHOTO 00pa3ma
BaHaHEBOW JIMTATyphI ¢ Hcnosb3oBanueM OCA
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Tabmuna 3 — CriekTpaybHBIN COCTaB BaHAAUEBOH JIMTaTyphl HOTYyYEHHOH
¢ ucnonszoBanueM OCA

Cnextp DreMeHT Si \Y Fe
Nol Becosoii % 42,74 57,26 -
) ATtomuBINHY% 57,51 42,49 -
No2 Becosoii % 52,33 44,78 2,89
- ATomHEIY% 66,69 31,46 1,85

[Ipoananu3upoBaB MONTydYCHHBIC 3HAYCHHS, YCTAHOBICHO, YTO
MIOTyY€HHbIC BaHAJHEBbIE JINTATYPbl COCTOSAT U3 CIOXKHBIX CHIIUIIAIOB
Maprania, xene3a (Fe,Mn)Si, HeOoIpmHIM KOTMYECTBOM CBOOOIHOTO
kpemuns (97 %), cuunuaos BaHanus VSi u VSiz.

Koncratupyst pe3ynpTaTsl HCCIEI0BAHUNA MOJKHO 3aKJII0UUTh, YTO
MOJIyYCHHBIE ONBITHBIE 00pa3Ibl M0 CBOEMY XHMHYECKOMY COCTaBY
COOTBETCTBYIOT TpeboBaHUAM mpeabsaBiusieMbiM TY 14-141-08-91
JUI BaHA/JMEBBIX JIUTATYpP, CPEIHEE COJEPKAHUEM 3JIEMEHTOB, B %o:
BaHajuil — 27,07; amromunuil — 3,26; xxene3o —47,27; mapranen — 3,5;
cooTBetcTBYeT Mapke ®Bn20C20.

Jannas paboTa BEITIOTHEHA B paMKaxX HCIIOTHEHMs TeMbl 2057 D4
nporpamMMsl «I"paHTOBOE ()MHAHCHPOBAHNE HAYYHBIX HCCIICIOBAHUM Ha
2015-2017roapn».
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NONYYEHME KOMMNNEKCHOI O CMJTIABA
M3 TPYOHOOBOIrATUMOI'O
CbIPbA KA3AXCTAHA U EFO NPUMEHEHUE
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KYCAMHOBAT. 0.
Hay4Y. COTP., XHMHKO-MeTAJLIyPru4ecKuii HHCTUTYT
umenu K. Adumesa, r. Kaparanaa, Kazaxcran

B coBpeMeHHBIX yclOBHSAX 0OJIBIIOE 3HAYEHHE NMPUOOpeTaeT
yTUIU3ausg OTXOJ0B METATypTrHUeCcKOi M TOpHOL0OBIBatONIEH
MIPOMBINUIEHHOCTH. Pa3zpaboTka 6ecHuIakoBBIX TEXHOIOTHYECKUX
MpOLEecCOB 00eCHeYnBAET AOCTHXKEHHUSA BBICOKHX TEXHHUKO-
SKOHOMHYECKHX IOKa3aTelel M BMECTE C TEM CHIXKAET 3arpsA3HEHHE
OKpyXarlueil cpensl. Tak Kak NpaKTUUYECKU OCHOBHAs Macca
CTaJICIUIABIIIBHOM NPOIYKIUH PACKUCIIIETCS U JIETHPYETCS] KDEMHUEM,
ATIOMHHHEM M MapraHleM, TO MOJy4YEeHHE CILIAaBOB, COAEPKAIINX
JaHHBIC 3JIEMEHTHI B KOMIUIEKCE, SIBJISETCA OJHUM U3 MIEPCIIEKTUBHBIX
1 aKTyaJbHBIX HallpaBICHUI.

OnHOI M3 TEXHOJOTHYECKUX CXEM OTBEYAIOUINX TPEOOBAHUSIM
KOMIIIEKCHOHM MepepadOTKH MapraHIEBBIX PYJ SBISIETCS TEXHOJIOTHUS
nony4enus ciutaBa AMC pa3paboranHasi B XMMHUKO-METAILTY PrHIECKOM
HMHCTHUTYTE COBMECTHO C cOTpyaHUKaMH EpmMakoBckoro 1 3ectad)oHCKOTo
3aBo7oB (eppocmiaBoB [1, c. 907-908]. Ilpu mcnonap30BaHUN yTIEH
OKHubacTy3CKOTo YyrolbHOro OacceiHa (C KAaOJMHUTOBON BMEIIAIOMIeH
TIOPOOH B 30JIbHOM YacTH) B XO/IE MIIABKH U3 PYAbl BOCCTAHABINBACTCS
MapraHel, a U3 30Jbl YIiId — KpeMHuH u amromuHnit. Cruta AMC,
MOJYYEHHBIH NPU 3IEKTPOTEPMUUYECKONW MJIAaBKE IKE3JUHCKOMU
MaprasieBol pyAbl ¢ UCIONb30BAaHUEM B KadeCTBE BOCCTAHOBHTEIS
9KH0ACTY3CKOTO YIJIs, UMEI CIeAyIoIui coctas: 25-40 % Mn, 30-40 %
Si, 6-12 % Al 0,8-1,25 % P, octainsroe — Fe. [Iprnmenenne crutaBa AMC,
BBIUIABSIEMOTO JIEKTPOTEPMUIECKHM CIIOCOOOM M3 MapTaHIEBBIX
PYZ ¥ SHEPreTUYECKUX YTJIEH, Al PaCKUCICHUS CIOKOMHBIX MapoK
CTanH, B3aMEH OOBIYHO NMPUMEHSIEMBIX PACKHCIUTENEH, MOKa3ano
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ero 3QeKTHBHOCTh 3a CYET ero 0ojee BBHICOKOH PacKUCIUTEIbHOMN
crocooHocTH. HecMoTpst Ha BBIIIEH3NI0KEHHBIE MTPEUMYLIECTBA,
crutaB AMC npu OCTBIBaHHUHM PaccChINajcs J0 MOPOIIKOoOpa3HOTo
COCTOSIHUS U3-3a BhlAeNeHus: pochuna. Takoil mMopomkooOpasHbIi
cIjlaB HeoO0XoauMo ObLIO OPUKETUPOBATH, TO €CTh, MOSBISIACH
HEOOXOAMMOCTh B JIONOJIHUTENBHBIX 3aTpaTax. /3-3a HEmoCTOsHCTBA
COCTaBa CIUIaBa, M HECOOTBETCTBUSI KOHLEHTPALUU XOTsl OBl OJJHOTO
W3 BEAYIIMX 3JIEMEHTOB (MapraHia WM KPeMHHUS) K KOHLEHTPaluu
B CTaHJApTHBIX (TPaJUIHMOHHBIX) (eppociuiaBax (CHIMKOMapraHer]
unn (GeppoCcHIHNINN), OH HE MOJYYHJ LIUPOKOTO BHEAPECHUS B
cTaleniaBuibHONH nmpoMmbinuieHHOCTH. C 3TUX mo3unuil Oomee
MPUEMJIEMBIM MOXKET OBITh MOBBIIICHUE KOHICHTPAI[MM KPEMHUS 10
ypoBHa 40-50 %. [Ipu 3TOM MapraHel 1 amlOMUHUN MOTYT UCIIOJIHATD
POJIB JIETHPYIOIMX KOMIIOHEHTOB U MX COJIEpKaHHe MO>KHO BApbUPOBAThH
B Pa3IUYHBIX MapKax cIiaBa ¢ maroM B 5 uiau 10 %.

[To pa3paboranHOl B XMMHKO-METAJUIyprH4eCKOM HHCTUTYTE
ONHOCTAaAMHHON TEXHOJOTHH MOJYYEHUS KOMIJIEKCHOTO
CIIaBa TMOSBJISETCS BO3MOXXHOCTH NMPOU3BOACTBA KPEMHUS U
AIIOMUHUS U3 MYCTOH MOPOABI PYABI U 30JbI BOCCTAaHOBUTENS. J{iIst
MOJTyYEHUs CIIJIaBa aJIOMOCHIMKOMAapraHiia MOXHO HCIIOJIb30BaTh
HCKOHJUIMOHHBIC MO conaepxanui Mmapranna (20-25 %) u
HENPHUTOJIHBIC ISl MOIYYSHHsI CTaHAAPTHBIX MapoK MapraHIeBBIX
(heppocIIaBoB BHICOKOKPEMHE3EMHUCTBIE MapraHileBble Py/bl. 3amachl
HEKOH/IMIIMOHHOTO MapraHIeBoro ceipbsi B Kazaxcrane orpomusl. Ha
CTaJlM METAJUTyPrUYecKOro ONpoOOBaHUs MO paHee pa3padoTaHHOMH
B XMMHKO-METAJUTypPrHYE€CKOM HHCTHTYTE TEXHOJIOTUYECKOH cxeme
TIOJTyYEHHS ATFOMOCHITMIKOMAPraHIia C UCIIOIb30BaHUEM BEICOKO30JIBHOTO
YIJISl MECTOPOXKIEHHS BOpIIbI BEISIBIICHO IPHHIMITHAIBHAS BO3MOXKHOCTh
MPUMEHEHUS UX B TEXHOJOTHYECKHUX Lemsix [2, c. 12-15].

B kauecTBe MUXTOBBIX MaTEpHUaIOB HCHOJIb30BallU
BBICOKO30JIbHBIN yroib MecTopoxxaenus Capwlagblp (AKMOJUHCKAs
06u1., KazaxcraH) KOTOpbIH MaJONPUMEHHUM B IHEPTreTHUYECKUX
HeJsX, ¥ HEKOHJULIMOHHAs MapraHieBas pyJa MECTOPOXICHHS
3anaaneiii Kamsic. Ilerporpaduueckuii coctaB yriimcToro ChIpbs
MecTtopoxaenusi Capblaiblp MMOKa3aJl MOBBIIIEHHOE COJACpPKaHHE
OTOINAIONINX MHKPOKOMIIOHEHTOB B yriie (21-24 % dQro3unura,
22-35 % cemn(103MHUTA), YTO HAPSILY C HU3KUM COJIEP)KaHUEM TUIABKHX
koMItoHeHTOB (5-10 % nelintuHuta, 15-36% BUTPUHHUTA) IPAKTUIECKU
WCKITIOYAeT CIIEKaHHE YIIMCTOTO CHIPbsl JAHHBIX BUJIOB NPH BBICOKHX
TeMIIepaTypax.

[Tepen mpoBeeHUEM UCTIBITAHUM OMBITHBIE TAPTHN MapraHIeBON
PYABL ¥ BBICOKO30JIBHOTO YIJIS OBUIM MOJBEPTHYTH TEXHUYCCKUM
oreparnusiM Mo 0TO0py YCPEIHEHHBIX MPo0. BBICOKO30IBHBIN yroib
10 TEXHUYECKOMY COCTaBY MOKa3aj CIEAYIOIIME pe3yJbTaThl: 30Ja —
44,20 %; neryuue komrnoHeHTsl — 20,70 %; Bnara— 1,90 %. Xumuueckuii
COCTaB IIUXTOBBIX MaTEPHAJIOB MPE/CTABJICH B Ta0uIe 1.

Tabmmmna 1 — XuMu4ecKkuil COCTaB U TEXHUYECKUM aHaIN3 [MINXTOBBIX
MaTepHagoB

Cocras, macc. %
M
AEPHAT TN | Fe, | SiO, | ALO, | CaO |MgO| P | S, | TiO
[y o6y 2 273 obmux obmy 2
3ona yris - 4,61 | 61,32 | 28,7 | 1,42 | 1,08 | 0,024 | 0,71 1,01
Pyna 25,60 | 9,51 | 29,8 | 1,84 | 81 | 049 | 007 | 0072 | —
MapraHueBasI

OnBITHBIE HCHBITAHUS 10 BBIIIJIABKE ATIOMOCHJIMKOMAapraHiia
TIPOBOAMIIN B KPYITHO-JIA00PaTOPHOH Py IHOTEPMHIECKON 01HO(DAZHOM
C IPOBOIAIICH OANHOM 3IIEKTPOTICUH € TPAHC(POPMATOPOM MOIITHOCTHIO
200 xB -A. DaexTponeys OblTa QyTepoBaHA MIAMOTHBIM KHUPITHIOM..
[TaBKy Beni HEMPEPHIBHBIM CIIOCOOOM C 3arPy3KOH XTI HEOOIBIITNMHI
TIOPIHMSMH 110 MEPE yCaAKH KOJIOLIHUKA H C TEPUOIMIECKUM BBITYCKOM
CITaBa yepe3 Kakiple 2 9aca B 9yTyHHbIE H310KHUIBL. LIInXTy 3arpy-xanu
BOKPYT 3JIEKTpOJia ¢ MoAaJepkaHueM KoHyca. CIaB BBITYCKaldH B
YyT'YHHBIC H3JIOKHUIIBI, PACTIONIOKEHHBIE KackaaoM. Pabora meun B
LIEJIOM XapaKTepH30BaIach PABHOMEPHON Ia30IIPOHUIAEMOCTHIO INXTHI
Ha KOJIOITHHKE 0 BCEH OBEPXHOCTH, TITyOOKOH MOCaAKOH 35eKTpoaa n
OTHOCHTENBEHO YCTOWYMBBIM IEKTPUIECKHM peskimMoM. [1nxra cxoamna
CaMOCXO/IOM, YTO ITOJATBEP>KAAI0 HATWYHE IO IEKTPOJOM Ta30BOi
MOJIOCTH. B pe3ynbrare mpoBeaeHNs ONBITHBIX WCIBITAHUH MOJIYYEeH
CIUIaB coaepikamuii, Macc. %: kpemuus 31-37; amromuaus 10,5-15,8;
Mapranmna 17-27; xxenesa 18-27; pocdopa 0,02-0,04; yrnepoma 0,1-0,2.
W3BnedeHne OCHOBHBIX 3JIEMEHTOB B COCTaB CILIaBa, %: KpeMHus 87,5,
anmroMunust 82 u Mapranua 88,5. Pacxo/1 aieKTpo3Hepruii BapbupoBaiics
B mpenenax 7,5-9 MBrt 4/T.

JI1s ycTaHOBJIGHNS KAa4ECTBEHHBIX XapaKTEPHUCTUK HAMH OBLI
TIPOBEAEH CPABHUTEIBHBIN aHAIN3 PSIIOBONH MAPKH CTAJIN PACKUCICHHOH
KOMIIIEKCHBIM CIUTAaBOM QJIFOMOCHIIMKOMApTaHIEM H TPaAUIIHOHHBIMU
(beppocruiaBamu.

[Momy4eHHsIi cITaB ATIOMOCHIMKOMApTaHel] ObLT HCTIOIb30BaH MPH
PacKHCIIEHUN CTaIX MapkKy 3cm. ONBITH IO PACKHUCIEHHUIO ITPOBOAMIN

155



156

B Ja0OpaTOPHBIX yCIOBHAX B Ieuyn TamMmaHa. VMcmonb30BaHHBIN
JUISL PAaCKHUCIICHHSI CIUIaB aJIOMOCHIMKOMApTraHenl UMeJ CIICAYIOIINi
XUMHYECKHH coctaB, Macc. %: Mn 17,06-23,71; Si 40,73-42,03; Al
12,80-13,52; Ca 0,1-0,2; P 0,05; Mg 0,02-0,05; S 0,003; C 0,09-0,13;
Fe 17,80-24,70.

PesynpTaThl HCcaenoBaHUNA KOHCTPYKIMOHHOW cTanu 3CII ¢
pPa3sIMYHBIM BapUAHTOM PACKUCIICHHs. XUMUYECKUNA COCTaB CTAlU C
Pa3TUYHBIMHU BapHaHTaMHU PACKUCIECHUS TPECTABJICH B TabIuUIE 2.

Tabnuima 2 — XuMHYECKUi COCTaB CPABHUTEIBHOTO M OIIBITHOTO METAJIA

MaccoBast 1011 XMMHUYECKUX JIECMEHTOB, %0
C Mn Si S P Al

Mapxka cranu | BapuaHnTs! packucieHus

Sen ¢ KoHBepTepa 0,14 | 0,54 | 0,22 | 0,011 0,030 | 0,046
(mpoda Nel) (TpaJguLIHOHHAs)
3cn C aJIFOMOCHITHKO-

(mpoba Ne2) | maprasiem (OnbITHas) 0,20 10,47 1 0,20 10,0191 0,012 | 0,044

3cn C JIIOMOCHITHKO-

(mpo6a Ne3) | mapraniem (OmbITHAS) 0,18 | 0,44 1021 10,016 0,013 0,049

Juis mpoBeeHusT MEeTauIorpaguuecKoro MCCiaeJ0BaHus CTalll
MapKH 3CI TEKYIIIEro Mpor3BoICTBa (00pa3erl JTuTo ctaau npoda Ne 1)
ObUTH 0TOOpaHBI TPOOBI B KKCIOpogHO-KoHBepTopHOM Hexe (KKIL) AO
«ApcenopMurran Temupray» rnocie 00pabOTKH MeTajljIa Ha yCTaHOBKE
MeYb-KOBII M OATOTOBJIEHBI 00pa3ibl ceueHneM 25x15 mMm.

J1ss MUKPOCKOIIMYECKUX HMCCIIEJOBAHUN OBUIM MOJTOTOBIICHBI
00pa3ubl MO0 CTaHIAPTHONH METOJMKE NMPUTOTOBICHHUS HUTH(POB C
NpUMEHEHHEM aBTOMAaTHYECKOTO HUTH(OBAIBHO-OJIUPOBAIBHOTO
cranka «EcoMet 250/300».

Meraiorpaduueckue ncciaeJ0BaHusI TPOBEICHbBI HA MUKPOCKOIIE
«Olympus BX51 TRF» meTonamu cBeTOBOH MHKPOCKONHUHU IPH
yBenndeHud X200 u x500. VM3yyeHne HeMeTaUIMYeCKUX BKIFOUEHUI
(HB) ombITHBIX 00pa3noB KOHCTPYKIHMOHHOM CTaiu 3CIl MPOBOIMIH
Ha CIMTKaxX OXJaXJEHHBIX B meud. OOmMHA BUA HEMETAIITMIECUX
BKJIIOYCHUH MPE/ICTaBJIeH Ha PUCYHKeE 1.

Pucynoxk 1 — O0wmuii Bu HeMeTaimyeckux BKiIroueHuit, x200

[Tpwu ob1em mpocmotpe numda rpu yeeanuenun x5S00 Habo1atoTes
rI100yNIpHBIE HEMETalJIMYeCKUe BKIIOUCHUS, paclpeaeieHHbIe
KaK CKOIUICHUSMH, TaK U €IUHUYHBIMHU TJIOOYIIMHU (BIOCTHTA)
MIPEACTaBICHHBIMHU Ha PUCYHKE 2.

& .

Pucynok 2 — I'moOynsipabie Brimrouenus, X500

[Ipn mHabaroneHWH B TEMHOM IIOJie BKJIIOYEHHUS BIOCTHUTA
HeTIpOo3pavyHbl, OKaMJICHBI TOHKOU cBeTsAmIeH uaneld. Habmromarores
HEeOOJBIIHE TPYNITE TIIOOYIISIPHBIX CHIIMKATHBIX CTEKOJ TEMHO-CEpOTro
[[BETa C KOJBIEBBIM OTCBETOM M OJecTAIIel TOUKOil B IIEHTPE B BUIC
CPOCTKOB, a TaK)XK€ B BHJE OTICIBHBIX TI00YJb pacmpeneleHHbIX
Pa3pO3HEHHO APYT OT APYyTa, PUCYHOK 3 a).

Pucynox 3 — a) Cunuxatssle BKIroueHus, x500;
0) JennputHas ctpykrypa, X200
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OO0mas 3arpsi3HEHHOCTh HEMETANIMYECKUMH BKJIIOYEHUSIMHU
cocramiser 2,5 6amwta. Ctpyktypy cramu onpeaensum no [OCT 5638-
82 (MeTo/p! BBISIBIICHHS U ONIPE/ICIICHHS] BEJIMYMHBI 3¢pHa) TPaBJICHUEM
o0pa3sia B 4 %-HOM pacTBOpE a30THOM KHCIIOTHI B STHIIOBOM criupte. B
pesyJibTaTe MeTayutorpaduuecKkoro nucciaeaoBanus 00pasia JINToH cTanu
MOJTy4eHa KPYITHO3EPHUCTAs ICHIPUTHASI CTPYKTYpa, PUCYHOK 3 0).

WzyueHne HeMETaTIMYECKUX BKIIOYEHHH ONBITHOM CTAIN MapKu
3cm (mpo6a Ne 2) pacKHCICHHONM aJTFOMOCHIMKOMAPTaHIIEM TPOBOIMIH
Ha CJITKax OXJIaXJICHHBIX B eun. Ha pricyHke 4 npencrasieH o0muit
BUJ] HEMETAJUIMYECKUX BKIIFOUEHUH npH yBennueHuit x200.

<
Pucynox 4 — O0mwmii Buj ckoruieHni kKopyHa, x200

[Ipu MerannorpaduyeckoM HccieaoBaHMH nuiMda OMBITHON
cranmu 3cm (mpoba Ne 2) moxg MHUKPOCKOIIOM B OTPak€HHOM CBETE
0OHapy>KeHBl KPHCTAJUIBI KOPYHJa, UMEIOMINE BUA HETPaBHIbHOU
(hopMBI U IIECTUYTOJIBHUKOB, PACHPECICHHBIX B BHJE €AMHUYHBIX
JIE30PUEHTUPOBAHHBIX 3€PEH W MEJIKHX HE COMKHYTBIX MEXIY coOOH
KpHCTaJIOB, PUCYHOK 5 a). Kpome KopyHIa B CTaiau, UMEIOTCS
€IMHMYHBIC BKIIOUEHHS XKeJe3HON mmuHeny — repuunnta (FeO-AlO,)
MMEIOIINE BHJI IIPSIMOYTOIBHBIX KPHCTAJUIOB NPAaBMIIBHON KyOHUecKoi
(hopMBI, a TaKXKe CYTBPHUIOB.

OOmmnii 6211 3arpsI3BHEHHOCTH HEMETAJUTNYECKUMH BKITIOUCHUSIMHI
coctaBmi 2 6amna. CTpyKTypa cTajau HpelcTaBieHa ACHIPUTHBIM
CTPOCHHUEM, PHCYHOK 5 0).

a) 0)
Pucynox 5 — a) Brutouenust kopynzaa (Al1203), x500;
6) JennputHas ctpykrypa, X200

Takum 00pazoM, poBesIeHHOE MeTauIorpadguieckoe UCCea0BaHne
00pas3II0B [10KA3aJI0, YTO OIBITHAS CTaJlb, PACKHUCIIEHHAS! KOMILUIEKCHBIM
(eppocIIaBoM — aJIOMOCHIMKOMApraHLeM, OTIMYAETCSI MEHBIINM
KOJINYECTBOM HEMETAUIMYECKUX BKIFOUEHNH. MUKPOCTPYKTypa cTajin
JCHIPUTHAs XapaKTepHast JINTOH CTaJIH.

B pesynbrare mpoBeNeHHBIX KPYITHO-Ta00PAaTOPHBIX MCIIBITAaHUH
C MCIOJIb30BaHNEM Pa3JIMYHBIX BBICOKO30JIbHBIX yIiied LleHTpansHoro
Kazaxcrana BBISBICHBI CIIEIYIONIME IOJIOXKHUTEIbHBIE 0COOEHHOCTH
pa3paboTaHHOH TEXHOJIOTHH:

1. BriepBble B 0T€YECTBEHHON MPAKTUKE B KPYITHO-I1a00paTOPHOM
Macmrabe oTpaboTaHa 1Mo pa3pabdOTaHHON TEXHOJOTHMH B XHMHKO-
METaJUTypruieckoM HHCTHTYyTe M. K. AOuIIeBa TEXHOIOTUS BBIIIIABKA
HOBOTO KOMIIJIEKCHOT'0 (heppociiiaBa altoMOCHINKOMapraHer ¢
WCIIOJIb30BaHMEM BBICOKO30JIbHBIX yriel Kaparanauuckoro n TeHns-
Kop:xyHkosbckoro 6acceifHoB.

2. Hu3kocopTHBIE BEICOKOKPEMHE3EMHCTBIE MapraHIeBbIE Py /b,
HETIPUTOJIHBIE ISl TIPOW3BOJICTBA CTaHAAPTHBIX MapOK MapraHIeBBIX
(deppociIaBoB, TakWX, Kak (peppoMapranel, CUIMKOMAapraHeln, 1o
CYILECTBYIOIIMM TEXHOJIOTHYECKHM CXEMaM, MOTYT OBITh HCIIOJIb30BaHBI
JUISl BBIIJIABKH CIUIaBa aJIOMOCWJIMKOMapraHell 0e3 JOMOJHUTEIbHBIX
craguii ux oboramenus. [Ipn Mpou3BOACTBE aTIOMOCHIMKOMapraHia
JIOCTUTAETCS BBICOKHH MEPEX0/l OCHOBHBIX 3JIEMEHTOB IIMXTHI B CILUIAB
(KpoMme 1oTeph 3a CUeT yJeTy4yuBaHus ) KpeMHUs — 87 %, alfOMUHUS —
82 % u mapranma — 88,5 %.

3. B kauecTBe BOCCTAaHOBUTENS 1 OCHOBHOT'O HCTOYHUKA KPEMHHUS
U JIIOMHUHHS HCIOJB3YIOTCS OTBallbHbIe HU3KO(ochopucTeie
BBICOKO30JIbHBIE YIJIN HENIPUTO/IHBIE B KAUECTBE TOILUIMBA B HAPOIHOM
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xo03siicTBe. CebeCcTOMMOCTh CIUIaBa 3HAYMTEIHHO HMXKE 33 CYET
WCTIOJIb30BaHUs JICHIEBBIX OTBAJIBHBIX YTJIEH, a TakkKe HU3KOCOPTHOU
MaprasineBoi pynsl. [Tokasana 3()()eKTHBHOCTh PACKUCIICHHUS HOBBIM
KOMIUIEKCHBIM CILIaBOM aJFOMOCHJIMKOMAapraHIeM IO CPAaBHEHUIO C
MCIOJIb30BAaHUEM TPAJAMIIMOHHBIX (eppociiaBoB. B HOBOM criase
AITIOMOCHJIMKOMAapraHIle COBMEILEHBI TPU 3JIEMEHTA, UCIIOJIb3YEMBIE B
MacCOBOM ITPOU3BOJICTBE CTANIM JUI PACKUCIICHUS U JIETUPOBaHUs. OTOT
CIUIaB MO>KET HAWTH MIMPOKOE MPUMEHEHHE MPU MIPOU3BOJICTBE CTANH,
a TakKe JUIs mosyueHus eppoMapraniia pahuHHPOBAHHBIX COPTOB.
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IIpu cxxuranum yriasg Ha TeMIoBbIX 3yekTpocTaHnuax (TOC)
oOpa3syeTcst Ooblliee KOJTHMYECTBO 30JIONUIAKOBEIX 0TX0a0B (31110).
Orpaner 3110 3aHMMarOT OOJBIIKME IUIOMIATU, @ UX COJACPKAHUC
TpeOyeT 3HAYMTEIbHBIX KCIUTYaTaAllMOHHBIX 3aTPaT, KOTOPOE BIIHSCT

Ha MOBBIIICHUE CeOECTOMMOCTH POU3BOICTBA dHEpronocureneii. 31110
SIBJISFOTCS] ICTOYHUKOM 3ar psIi3HEHHS OKPY>KalOIIeH Cpe/ibl, IPEICTaBIIsIeT
OIaCHOCTB JUJISl 3JI0POBBSI HACENEHUS M YTpo3y PacTUTEIBHOMY H
YKMBOTHOMY MHpY OJIHM3JIEKAIIX PaiiOHOB.

Bwmecre ¢ Tem 31110 o XxumMu4eckoMy U IPUPOTHOMY MUHEPAIEHOMY
COCTaBy BO MHOT'OM HJEHTHYEH MPUPOJTHOMY MUHEPAIbHOMY CBIPBIO.
Hcnonb3oBaHue MX B MPOMBIIIIIEHHOCTH, CTPOUTEIEHON HUHIYCTPUU
U CEJIbCKOM XO3SICTBE — OAMH W3 CTPAaTETMYECKUX IMyTeH peuieHus
JKoJIoTUYEeCcKOH mpobieM B 30He padorsl TOC. 31O umeroT
XOPOILYIO MEPCHEKTUBY JUIS UIMPOKOTO MX HMCHOJIB30BaHMS C IEIBIO
pecypcocOepexeHust, TO €CTh PEeIIeHUS] YKOHOMHUYECKHX IIPOo0IIeM,
CBSI3aHHBIX C COXPaHEHHEM IIPUPOJHBIX PECYPCOB, CTPOUTEIBHBIX
MaTepHalioB, IIBETHHIX, PEIKUX METAJUIOB U IPYTHUX MaTepPHAJIOB.

B cBsi3u ¢ 5TUM coznanue 3 (HeKTUBHBIX KOMIUIEKCHBIX TEXHOJIOTHH
niepepabotku 31110 1 MeTaLTy privdecKoi XUMHUYECKOM U CTPOUTEITBLHOM
MIPOMBIIIICHHOCTH SIBJISETCS aKTyaJIbHOH 3a1avei.

Jlns mpoBeneHUH MccieqoBaHUN Obula mpeacrasiieHa mpoba
30JIOLITAKOBBIX OTXOJIOB OT CXKMraHusi Jkudactysckoro yrist Ha TOC
cocrapa, Macc %: Si0, 44,2; Al O, 20,7; Fe,0, 9,1; Ca0 2,5; MgO 0,804;
Na,0 0,94; K,0 0,34; Ga ,0, 0,004; V,0, 0,02; TiO, 0,98; MnO, 0,2;
SO,0,164.

[TpoBenenHbl peHTreHo(ha3oBbIii aHanu3 nokasan, 4ro B 3110
OCHOBHBIMHU (hazaM¥ SIBJISIIOTCSI MYJUINT, CHJUIMMAHHT, T€JCHOEpPIHUT,
KBapll, FTeMaTHUT U KaJbIHT.

OcHoBHas mpobnema nepepadbotku 31O o0ycioBieHa BEICOKUM
CoJIep)KaHHEeM KPEMHUS U CBS3aHHOM C HUM CIIO)KHOW CTPYKTYpOii
MHUHEPaJIbHON 4aCTH B OCHOBHOM IIPEJICTABICHHOM aTIOMOCHITUKATAMH.
B tpanunmonHsix criocobax nepepabdotku 31110 nprMeHSOT KUCIOTHBIE
W IIEJOYHBIE METOABI, a TaKXkKe CyJb(aTH3UPYIOUMHA 00XKHT 30JIBI C
MOCIIEAYIOIIUM BBIIIEIAYNBAHAEM WU MPEABAPUTEIBHBIA 00XKHT ISt
n3MeHeHus (ha30BOro COCTaBa C MOTyYEHHEM JIETKOPacTBOPHMOMN (OPMEI
kpeMHe3eMa. OTHaKO 3TH METO/IbI SHEPT03aTPATHBI U HE 00eCTIeUHBAIOT
JIOCTaTOYHOTO BCKPBITHSI UCXOJJHOTO MaTepuara.

B pesynbrare npoBeeHHBIX HCCIEI0BAaHUHN MO THAPOXUMHUYECKON
niepepadotku 31110 pa3paboraHa TEXHOIOTHYECKAs! CXeMa C KOMIJIEKCHON
YTUIIN3AIMU IPOAYKTOB MepepadoTku (PHCYyHOK 1)

31O sBASIOTCS BBHICOKOKPEMHHUCTBHIM AJIOMOCHUINKATHBIM
CBIPbEM, BBICOKOE COJIEp)KaHUE B HEH OKCHAa KPEMHUS OINpEelisieT
HE0OXO0JUMOCTh IPOBEJIECHUS MPEJBaPUTEIHHOTO XUMHUYECKOTO
oboraieHus, OCHOBaHHOTO Ha CBOMCTBE CHIPbS pa3jararbcs Mo
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JIEHCTBHEM IIEJ0YH C 00pa3oBaHMEM CHIIMKATHOTO pacTBOpa U
00eTHEHHOTO 10 KpeMHUIO KoHIeHTparta. [Ipu oOpaboTke 307bI B
pPAacTBOp B MEPBYIO OYEPE/Ib MEPEXOAUT M3OBITOYHBINA KpEeMHE3eM, a
TJIMHO3€M, B BUJIE TUAPOATIOMOCUIIMKATA HaTPHsI, OCTA€TCS B OCTAaTKe.

3onownakoeblie oTxoAbl

j

AxTuamnposanHiie 3O
v PacTeop NaHCO,

v v

CunukaThein pacTeop
cn . 1100°c |

co.
——{‘ ap6onmaauun | CaQ CTuntes —
Kapo m ‘ Bonnacranuta ‘ ‘ Ynapueanue ‘
Bonnacranur >Kuaxoe crexno

% Belwenadnsanue
cor Pacrop ax = 5o
v ke, 200 510
Kap6oHusauus |
co.

AI(OH)s

KownuenTpaT 305t

NazCOa; CaCOa
v

SiO; aMopdn.
(6enasn caxa)

MpouseoacTeo
uemenTa

Kap v 11| Na.Co.

Kansuunauus AnoorapGonar
1200°C HbI4 ocanok,
GaxOs, V205

Al2O3

Pucynoxk 1- TexHonorndyeckast cxeMa 0€30TXO0/IHOM TEXHOJOTHH
301 TOC

C uenbio yBenuueHHs 3G(HEKTHBHOCTH POLECCa XUMUYECKOTO
oborameHus NPOBEACHBl HCCIEAOBAaHUH O NPEABAPUTEIbHON
aktuBaruu 31O B comoOukapOOHATHOM pacTBOpE € COAEpKaHHEM
Na,O, , 120 r/nm’, npu Temneparypax 100-200°C 1 Ipo10IKUTENTBHOCTH
60MUHYT.

CozeprkaHue B pacTBOpe TMpOKapOOHATa HATPHUS IPHHATA C y4ETOM
€ro Tpejesna pacTBOPUMOCTH.

ITonydeno, uro xumuueckuit coctas 31O mocie akTuBanuu He
M3MEHHJICS.

Kpucramnoontuueckuii anaimms 3110 moka3zain, 9To B pe3yibTare
AKTHBALlUHM IPOUCXOAAT CTPYKTYpHBIE M3MECHEHUS, KOATyJIsALH
MEJIKOAUCIIEPCHOT0, aMOP(HOT0 YIIIepOAHOTO BEIIECTBA U PACKPBITHE
KPUCTAJUTHYECKOH CTPYKTYpOil (PUCYHOK 2).

PentrenogasoBelii aHanmm3a MuHepaigbHOro cocrasa 31O no u
I10CJIe aKTUBAIMHU MPHUBEAEHBI B Tabnuie 1.

Tabnuma 1 — Pe3ynbTaThl peHTreHO()a30BOTO aHAJIHM3a MOCIE

a) 0) B)
yB. X 200: a — ucxomHas 307a; 0, B — 30J1a MOCJIC aKTHBAIHH
Pucynox 2 — Kpucramioontudeckuit aHanus3 3061 10 U IIOCIIe
aKTHBAIMH

Hpe)lBapHTeJ'H;HOﬁ aKTHUBaIlUU 30JIbL

Haumenosanue | Temmnepatypa CocraB

axTuBauy, °C KommnorenT Dopmyina %

Wcxomnas 301a CumuMaHuT AIZSiOS 32,5
Mynnur Al(A . Si, ,04.85) 27,2
T'enenbeprut CaFe+2S8i,0, 12,4

Temarut Fe 0, 6,7

Ksapix SiO, 8,7

TLILII. 12,5
3oua mocye 100 Myt Al(A Si, 0,0 61,8
aKTHBATHH T'emarur Fe 0, 8,1
Ksapi Si02 25,8

Kanpuur CaCO3 42

TLILII. 0,1

3oa mocie 120 Myt . 14,3
AKTUBALIUHU Al(Al.Sss}l.osozt.sS) 39,3

4.59 Sll 41

Temarut Fe,0, 8,0

Ksapix SiO, 332

Kanpuur CaCO3 52

3ouia nocse 150 Myar Al Si , 0, 50,7
aKTHBALHN T'emaTtur Fe,O, 7,9
Ksapu Sio, 36,1

Kanpuur CaCO3 53
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3o1a mocie 200 Mymaur AI4 s Si1_4109_7 49,7
aKTHBAIHH T'emaTtur F eZO3 8,0
Ksapig Sio 37,1

Kanpur CaCoO, 53

AHanu3 mokasaj, 4YTO B pe3yJIbTaTe aKTUBALMHM HMPOU3OIIIN
M3MEHEHHSI B MUHEPAJOTMYECKOM U CTPYKTYpHOM cocTaBe. CocTaB
MYJIJIUTa U3MEHSETCSI B CTOPOHY YBEJIHMUYEHHUS COIEPXKAaHUS B HEM
ITIOMMHUS U yMeHblLeHHs kpeMHe3ema. B cocrase 31O yBenuuuBaercs
KOJIMYECTBO (pa3bl CBOOOJHOTO KpEMHE3eMa H yMEHBIIAETCSI KOJIMYECTBO
TPYZXHOPACTBOPUMOI aIIIOMOCHIIMKATHON (pa3bl — MyJIHTa

DU3NKO-XMMHUYECKHE TPOIECCH IPOUCXOSIIIE PH aKTHBAUU
MOXHO OOBSCHHUTH CIEIYIOIINM 00pa3oM.

[Tpu Temnepatypax 60-200 °C ruppokapOOHAT HATPHUs pa3IaracTcs
o peakuuu [1, c.139]

2NaHCO,+>Na CO, + H,0 + CO,

Ota peaknus ooparumast. [Ipy mpoBeeHNN aKTUBAIMN B aBTOKJIABE
BCE KOMIIOHEHTHI Pa3IoKeHHs 1 00pa30BaHus THAPOKapOOHAaTa HATPHUs
HaxoAATCs B 00beMe pacTBOpa B aKTUBHOM CBEke0Opa3oBaHHOI opme.
KOMIOHEHTHI aTIOMOCHIMKATHOTO CHIPbS BCTYNAIOT B PEAKLHUIO C
pacTBOpoM, 00pa3yioT BOAOPACTBOPHMBIE THAPOKapOOHATHBIE COJIU
W BBIXOJST W3 MHHEPAJIbHOW CTPYKTYPHI, Aajiee 3a CUET BBICOKOH
TEMIEepaTypbl IPOUCXOIUT UX pasioKeHHe ¢ 00pa3oBaHHMEM MEHee
pacTBOPUMBIX KapOOHATOB, KOTOPHIE CIyXaT OCHOBOH 00pa3oBaHMUs
HOBOM, MUHEPAJILHOM CTPYKTYPBI.

W3 npuBeneHHBIX pe3ynbraToB (Tabmuma 1) ciemayer, 9Tto mpu
akTuBayy Qaszossle n3menenus 310 3aBepuraeTcs npu Temieparype
150 °C u yBenudeHue TeMIiepaTypsl HeLelecooopasHo.

[Toce mpeaBapUTENbHOW AKTHBALUU IPOBOIMIHN OIEPALHIO
xumuyeckoro odoramenus 31110 B mer04HOM pacTBOpE C COAEpKAHNEM
NazOKy paBHoi 100 r/am® mpu XK:T=4,0:1,0, npoaOIKUTENBHOCTH
120mun u Temnepatype 100 °C. Xumudecknil COCTaB KOHLIEHTPATa 30115l
TI0CJIE XUMHUYECKOTO oboramenus, Mace %: Si0, 34,5; Al O, 29,6; Fe,0,
4,5, Ca0 2,5; Na,O11,85; m.m.o. 17,05. Xumuueckuit coCTas enoIHo-
ATIOMHHATHOTO PacTBOpa, I/am>: NazOKy 92,0; ALO, 0,15; SiO, 67,1.
CrerieHb N3BJIEYEHUS KpEMHE3EMa B XKHUIKYIO a3y cocraBuia 68,3 %.

[Mony4eHHbIN TpU OOOTAlIEHUs CHIIMKATHBIH pacTBOp OBLI
WCIIOIB30BaH AJIS MOJydYeHHUs] KOHEYHOW MPOXyKIUH — aMOp(HOTO
KpPEMHE3EeMa, KHJKOTO CTEKJIa ¥ BOJUIOCTOHHMTA.

Konuentpar 31O nepepabotain METOOM CIIEKaHUS C COIOH
U U3BeCTHAKOM mpu TeMmepatype 1150 - 1170°C B teduenue 60 MuH.
KonnnuecTBo n3BeCThHSIKA PACYMTHIBAIN U3 YCIOBHS IMOJIyYEHHS B
mxTe MansApHoro otHomenus Ca0:Si0, =2 KonudecTso cospl Opanu
U3 pacyera IHOJIyYeHHs B pacTBOpE BBIIEIAYMBAHUS KayCTHYECKOTO
MozyJist paBHOrO 5,0.

Cocras nosryuennoro creka, macc %: Na O 35,1; AL O, 18,5; SiO,
12,9; Ca0O 25,2; Fe,0, 8,3.

BrimenaunBanue crieka mpoBOINIIN IIPOMBO/IOH IIPH TeMITEpaType
70°C u Bpemenu nepememnBanust 20 MuH. [Ipu BblIenadynBaHUU
usBsedenne B pacteop coctapuno ALO, 89,5 %, SiO, 11,2 %.

CocTaB 1IeT0YHO-aJTFOMUHATHOT'O PACTBOPA BBILIETAYUBAHHMS CIIEKa,
r/am*: Na O 150,4; SiO, 3,3; AL O, 49,95, ax 4.9.

Cocrap Kkeka BblleNadnBanus creka, macc %: CaO 50,2; SiO,
22,73; Na 0 3,3; AL O, 3,82; Fe,0, 16,5.

Kex BbIIIeTa4YMBaHUS CIIEKa MOXKET OBITH MCIIOJB30BAaH IS
MIPOMU3BO/ICTBA [IEMEHTA.

[lenouno-anrOMUHATHBIA PACTBOP C 0, =5 MOJBEPIIIM KOHBEPCUU
METOJIOM ABYXCTaJMHHON KapOoHu3auuu rasoM cojepxammuii CO,
C TMOJIyYeHHEM T'HIAPOOKCHIAa AIIOMHHHS U 0OOPOTHOTO COJOBOTO
pactBopa.

[epByto cranuio kapOOHM3ALWU TPOBOJMIN TPU TeMIIEpaType
90-95 °C B Teuenune 5-7 yacos g0 coaepxanusa Na,Oxy 4-10 r/am’, ¢
OT/IeJIeHuEeM 00pa30BaBILETOCs 0ca/iKa IMAPOKCHAA allfoMUHUS. CTeneHb
OCXKJEHHS TUAPOKCHIA allFOMUHUS cocTaBuiio 90 %.

W3 nomy4eHHOT0 THAPOKCHA ATFOMUHUS TTOCIIE KaIbLIUHAIMN IPU
temneparype 1200°C B teuenne 30 MHUH MOJTyueH METaJUTyprUUeCKHUii
TJIMHO3EM.

Bropyro craguro xkapOOHU3AIMK MPOBOAWIM JIO COJAEPKAHHS B
pactBope OGukapOoHaTHOH mienoun 15-20 r/am?, B TeueHue 5-6 4acoB
npu temmeparyp 70 °C. B pe3ynbrate BTOpoil cTajuu KapOOHU3AIUH
MOJIyYEH aITIOMOKapOOHATHBIN OCa/JI0K B KOTOPOM KOHIIEHTPUPYETCS
peaKue MeTaylIbl - TN U BaHa Ui,

XUMHUYECKHUH COCTaB alroMOKapOOHATHOro ocajika, Mace. %: AL O,
30,0; Ga 0, 0,04%; V,0O, 1,1.

DTOT 0CafoK MOXET OBITh MCIOJB30BaH ISl CEJIEKTHBHOTO
MOJTY4YEHHST METAJUTMYECKOTO TJUTHS M ICHTAOKCH/Ia BaHA M.

Takxum oOpazom:

— pa3paboTaHa TEXHOJIOTMUECKasi cxema 0e30TX0THOM epepaboTKu
3011 TOC;

165



166

— pas3paboTaH crnoco0 mpeaBaputenbHol akTuBamuu 3110 B
OnKapOOHATHOM PacTBOPE;

— W3 CHJMKATHOTO pacTBOpa IMOCIE OICpalUh XUMUYECKOTO
oborameHus: MOJy4eH aMOPGHBIH KPEMHE3EM, JKHUJIKOE CTCKIO H
BOJIJIOCTOHHUT;

— U3 IEJIOYHO-ATTFOMAHATHOTO PACTBOPA OT BCKPBITHS KOHIICHTpATa
31O nmonay4eH IIIMHO3EM U aIFOMOKapOOHATHBIN 0CaZI0K COJCPIKALITHIA
TaJuTuil 1 BaHAJIUH.
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1 Kynsan 1. JI. Xumudeckas snukiaoneaus. — M., 1992. - 139 c.

MUCNONb30OBAHUE OTXOA0B KAMEHHOYIOJIbHOM
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HHKeHep, MHCTHTYT opranuyeckoro cunresa u yriaexumun PK, r. Kaparanaa
OPOABAEB A.

cTyaent, Kaparanaunckuii MeIuuHCKMii yauBepcurert, r. Kaparanaa

[MoGounsiM nmponykToMm mpousBogacTBa TOO «Capsi-Apka
Crenkoke» («CAC») sBIsICTCS KaMEHHOYT'OJIbHAS CMOJIa, 00BEMBI
KOTOPOH H3MEpAIOTCS JecsTKaMH ThICS4 TOHH B roa. Cmona mo
COCTaBY OTJIMYAETCS OT CMOJBl KOKCOXUMHYECKUX NMPOU3BOJCTB
U HE MOXET mnepepadaTbiBaThbCs MO TEXHOJOTHH IepepadoTKH
KaMEHHOYTOJIbHOM CMOJIBI C MOJYYEHUEM COOTBETCTBYIOIIUX TOBAPHBIX
nponyktoB [1, ¢.55]. C moMmoImp0 TepMHUYECKO# mepepaboTKu
(mMuposIN3) TSKENOro yrieBOJAOPOAHOTO CHIPhS MOJNYYalOT KOKC U
[EHHBbIE XUMHYECKHE MPOJYKTHI, SBISIONINECS OCHOBHBIM CBHIPHEM

JUIE MHOTHX XUMHYECKHX IPOU3BOJICTB M OCOOCHHO VISl MPOILYKTOB
Oprann4eckoro cuuresa. MeHos UCMOIB3YIOTCS B ITPOMBIIUICHHOCTH
JUTs TTosTyueHust peHoIpopMaIbIET HAHBIX CMOJL, KOTOPBIE IPHUMEHSIOTCS
B npou3BojcTBe (peHomiactoB. bonpmue konudectBa deHoma
repepadaThIBaIOT B IUKJIOTEKCAHOI, HEOOXOMUMBIN JUIS IPOU3BOJICTBA
CHHTETHYECKOT'0 BOJIOKHA. CMECh KPE30JI0B HCIOJIB3YIOT [ TOTYUSHUS
Kpe3ondopMabIeruaHbIX cmoit [3, c. 26].

Hamu 6buta npoBezieHa HapaboTka ¢pakimu 10 250 °C meronom
TIPSIMOH IEPErOHKH NCXOIHOM KAMEHHOYTOIEHOH CMOJIBI CO CIIE/TYIOIITIMH
(PUBHKO-XMMHYECKUMHU XapaKTePUCTHKAMH: IUIOTHOCTD — 1042 xr/
M3, 30mbHOCTE — 0,1 %, comepxanue penonoB — > 20 %, comepxanue
HadranuHa — cineapl. ist Toro 6610 B3sito S000 M1 KAMEHHOYTOTBHOM
cMoJIbl 1 roiydero 500 mu gpakiuu o 250 °C.

[Ipn aHanu3e KOMIOHEHTHOTO COCTaBa MOJYYEHHOTO
nactoobpazoBares (ppaxius 10 250 °C) UCoIb30BaICsS METOI XPOMATO-
Mmacc-cnekrpockonun (XMC) Ha mpubope Agilent 7890A (USA) ¢ macc-
criekrpomeTpoM 5975 inert XL u razokunkocTHas Xxpomarorpadus Ha
npubope KpucranJlroke 4000 (Poccus). [IpobonoarotoBky (paximu
10 250 °C mpoBowiu cienayronmmM oopasom: 1 r pactBopmid B 20 M
alleToHa U BBICYLIMJIM CyJIb(haToM HaTpus. 1 M pacTBopa pa30aBHIIH
10 10 M u no6aBunu 10 MKJI BHYTPEHHETrO CTaHJapTa O-TIMKOJIUH U
¢baypanteHn ¢ konnentpanued 40 r/n. KoHIeHTpanus CTaHIapTOB B
CMOJIE COCTaBHJIO 8 I/KT.

YcnoBus xpomatorpaduposanus: Komonka: DB-5, 30 m
X 0,25 mm X 0,5 mxwm; ["a3: remmit, 0,8 mur/mun; Tepmoctart: 50 °C —4 muH,
50-150 °C — 10 °C / muH, 150-300 °C — 20 °C / mus, 300 °C — 4 muH;
Ucnapurens: 250 °C. MaenTudukanys BemecTB MPOBOJUIN Ha Macc-
criekTpanbHol 6ase nanHbIx NISTIS.

Ha pucynke 1 nmpuBegena xpoMmaTorpaMma HEOYHIEHHOH
¢pakmuu 10 250 °C u B Tabnuie 1 moka3aH WHAWBUAYAIBHBIA COCTAB
HeouHnIIeHHOH (ppakiyu g0 250 °C.
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Pucynoxk 1 — Xpomarorpamma HeoumieHHoH ¢pakunu 1o 250 °C

Tabmuna 1 — CocTaB OCHOBHBIX MPOAYKTOB HEOUHINEHHOW (Dpakuuu
1o 250 °C

Ne n/m | Bpewmsi BbIxona, HaumenoBanue Copneprxanue,
MUH COEIHEHUST Mmacc. %
1 4,53 Deron 11,02
2 5,15 2-MeTHIIEeHOI 7,43
3 5,30 4-metuingeHon 16,34
4 5,92 2-3THI(EHOI 1,52
5 6,07 2,4-mumetrindeHon 7,49
6 6,23 3-3THIdEeHONT 8,31
7 6,56 TeTparuapoHadraauH 5,75
8 6,91 HaTATUH 11,04
9 12,65 JIUTHIIPOAHTpPAIIeH 0,89
10 13,56 TeTparuapoaHTpaleH 1,13
11 14,16 (eHaHTpeH 14,2
12 14,16 aHTpaLeH 14,20

W3 manspIX Tabmumnsl 1 BHAHO, 9TO B HEOYHIICHHOH (pakunn
cozepxanue (hpeHoma 1 ero Mpon3BoAHbIX cocTaBisieT 53 %. Conepxxanne
06muXx (EHOJIOB SABISETCS OTHUM W3 CACPKHUBAIOIMHNX (HaKTOpPOB
MPOMBIIIJICHHOTO MCTIONb30BaHuA cMOibl «CACy», HO, B TO K€ BpeMms,
PacKpBIBAET MEPCIIEKTUBBI IS HX M3BJICYCHUS C IENIBI0 IPUMEHEHUS B
XUMHYECKON TPOMBIIUIEHHOCTH [2, C. 26].

O6ecdeHoIMBaHUIO, KaK MPABWIIO, TOABCPrat0T HU3KOKUIISIINE
(eeikumnaromue 10 300 °C) dpakuuu cMoil. OT0 OCH3UHO-TUTPONHOBAS
Y KEPOCUHOBAs ()PaKIUU IEPBUYHBIX CMOJ, (DEHOIbHAS, HA TaTHHOBAS
U TOTJIOTUTEIbHAS (PAKIIUU KAMEHHOYTOJNBHOW CMOJIBI, (hpaKiius
60-240 °C rugporenmsara OypbeIx yrieit [4, c. 79]. Jns u3BnedyeHus
¢beHONOB M3 Ppaknuid NPUMEHSIOT dKCTPAKIHIO MOJIPHBIMH
PacTBOPUTENSIMU, YaIlle BCETO METAHOJIOM U €r0 BOJHBIMU PACTBOPaMH,
a TaKkXKe HKCTPAKIHUIO ILIEJIOYbI0 C NEepeBOIOM (DEHOJIOB B (DEHOJISATHI.
[ocnennuit crioco6 obecneunBaeT HandoJEE MMOJHOE U CEIEKTHBHOE
n3Biie4eHnEe (PEHOJIOB, HO CBS3aH C HEOOPATHMBIM PacXOIOBaHUEM
OOJIBIINX KOJIWYECTB AOCTATOYHO JOpOroil menoun. Mcnonp3yemas B
MIPOMBINIICHHOCTH KayCTU(MUKAIHSI COJTOBBIX PACTBOPOB, MOIy9IaeMBIX
Iocjie pasyioKeHUs] (PeHOoJATOB, BiIEYET 3a cO00 3HAUYMTENIbHBIC
pacxoabl U oOpa3oBaHKe OOJBIIMX 00BEMOB CTOYHBIX BOJ [5, c. 26].
Y4uTBIBas CIIO)KHOCTH, CBS3aHHBIC C IPIMEHCHHEM METaHOJa (BEICOKAs
TOKCHYHOCTB), HAMH ITPOBE/ICHBI HCCIIEA0BAaHMS C 3aMEHOH €ro 3TaHOJIOM
B mporiecce obechenomuBanus ¢ppaknuu g0 250 °C KaMECHHOYTOJIBHOM
CMOJIBI. DKCTPAKIHsI BOJHBIMH PacTBOPaMHU CIUPTOB yA0OHa Ooiee
MIPOCTOI pereHepanueil pacTBOPUTEN, H, B pPsjae cilydaes, Oojee
MPEIIOYTHTEIIEHA, HECMOTPS Ha 00Jice BEICOKYIO CTEIICHb U3BJICUCHHUS
(hEHOJIOB IIEIIOYHBIM METOJIOM.

B mensx m3ydeHUS BO3MOXKHOCTHU H3BJICeYCHHS (CHOIOB
HEeMocpeACTBeHHO U3 (pakuuu 10 250 °C Hamu mposeneHa padboTa
mo 3kcTpakuuu (eHonoB u3 Ppakmum 10 250 °C ¢ UCHONB30BaHUEM
SKCTPAreHTOB Ha OCHOBE BOIHBIX PACTBOPOB TEXHUYECKOI'O 3TaHOJIA
koHneHTpanueit 70 %. Jlns storo Obuta B3siTa PpakIUK CMOJBI 10
250 °C ¢ 3KkcTpareHToM pacTBopa 3TaHosa B cootHoueHuu 1:1. Tocne
B30aNTHIBaHUS B TeUCHUE | yaca 3aiMBaeM B OIOPETKY IS pa3IcIICHUS
Ha anutenabHoe BpeMs (24 gaca). [To pesynpTaTtaM 1abopaTOpHBIX
WCIBITAHUN HAaMH OBUIO YCTaHOBJICHO, YTO JIYYIIHC 3KCTPAKIIMOHHEIC
cBoiicTBa mposiseT 70 %-Hblid BOAHBIHN 3TaHO0M ¢ ppakimeii 1o 250 °C
B cooTtHoureHnH 1:1. Ha pucynke 2 nokasana xpomatorpamMma (paxkunu
1o 250 °C nocne skcrpakuuu 70 % 3TaHOIOM.
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Pucynok 2 — Xpomarorpamma odecdenonenHoi ¢paxunu 1o 250 °C

ITo gaHHBIM XpOMAaTO-MAacC-CIEKTPOMETPHUYCCKOTO aHaIu3a
ucxonnas ¢pakmus 10 250 °C comepxut 53 % cymMmapHbBIX (PEHOJIOB,
dpakmus 10 250 °C nocne sxctpakiu 70 % pactBopom criupta— 8,7 %.

B Tabnuiie 2 moka3aHbl CPABHUTENIBHBIC TAaHHBIC KOHIICHTPAI[UH
WH/IUBUYAIBHBIX COCTaBOB o0echeHonenHoi (hpakimu a0 250 °C.

Tabnuia 2 — CpaBHUTENBHBIC JAHHbIC 10 HHIUBHIYAIBHBIM COCTaBAM
(pakumii

Ne | Coennenus KonnenTpanus KonnenTparus

n/m COEJIMHEHU I COSTUHEHU
HEOUHIIICHHON 00ec(eHOICHHOI
¢dpakuun 10 ¢pakuun 1o
250 °C, % 250 °C, %

1 | ®Denon 11,02 1,03

2 | 2-metundeHon 7,43 1,04

3 | 4-merunderon 16,34 2,92

4 | 2-3tundeson 1,52 -

5 | 2,4-mumernndenon | 7,49 1,88

6 | 3-s3TEnderon 8,31 1,81

Takum oOpa3om, u3 Tabuusl | BHIHO, YTO MOCIE SKCTPAKLIUU
¢dpakim cModbl 10 250 °C 70 %-HbIi BOXHBIM 3TaHOJIOM CO/IEPYKaHUE
¢enonoB ymeHsmmiIoch B 6 pas. OcBoOoXAeHHAs OT (PEHOIOB CMOJIA
MOXET OBITh MCIIOJB30BaHa KaK YIJIEBOJOPOJHBIH MaTepHals s
JanbHele nepepaboTKH B MOTOPHOE HITH KOTEJIEHOE TOIUIMBO.
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OLIEHKA BO3MOXHOCTU NEPEPABOTKU
XXENE3OMAPIAHLIEBOW 5
PYAbl MECTOPOXOEHUA 3ANAOHbIA KAMbIC

OCIAHOB H. W.

WH:KeHep, XHMHKO MeTa/LTypruiecKuii HHCTHTYT
umenu K. Adumesa, r. Kaparanaa
BAVCAHOB A. C.

K.T.H., 3aB. JlabopaTopueii, XMMHKO MeTaJLLIypru4ecKuii HHCTUTYT
umenu K. Adumesa, r. Kaparanaa
MAXAMBETOB E. H.

WH:KeHep, XHMHKO MeTa/LTypruiecKuii HHCTHTYT
umenu K. Adumesa, r. Kaparanaa
MYCUH A. M.

HH:KeHep, XHMHKO MeTa/LTyprudecKuii HHCTHTYT
umenu K. Adumesa, r. Kaparanaa
OMAPOB M. L.

TeXHUK, XUMHKO MeTA/UIypru4ecKuii HHCTUTYT
umenu K. Adumesa, r. Kaparanaa

Pa3BuTHe TEXHHKH HEPa3phIBHO CBI3aHO C CO3JaHHEM HOBBIX
MaTepHaioB ¢ 0oJiee MUPOKUM KOMIUIEKCOM (PU3HUKO-MEXaHUIECKHX
CBOWCTB, C TIOBBILIEHHBIMH TPEOOBaHHUAMY IO IIPOYHOCTH, ITTACTHYHOCTH,
KOPPO3HOHHOH CTOHKOCTH, CTaOMIIEHOCTH CTPYKTYPBI, SKOHOMHYHOCTH 1
TEXHOJIOTMYHOCTH B IIPOLIECCE IIPOU3BOACTBA. Y Ka3aHHBIM TPeOOBaHUAM
MOTYT yJOBJIETBOPSTH BEICOKOIIPOYHBIE CILIABBI CO3JaBacMble Ha OCHOBE
Fe-Mn-Al-C, mpencTaBisionIyo Tpylny TaK Ha3bIBaeMbIX «triplex»
CIUTaBOB C BBICOKUM cofepkaHneM Maprasma [1, c. 14, 2, ¢. 971].

KasaxcTaH mo moaTBEp>KACHHBIM 3allacaM MapraHIEeBBIX PyX
3aHAMAET YEeTBEPTOE MECTO B MHpe, 0 M00brde — BockMoe. Cripoc Ha
MaprasIieByI0 IPOIyKIHIO IPofoIKaeT pacTd. KaszaxcraHckue 3amackl
3aKJII0YEHBI B OKHCHBIX JKEJIC30MapraHIeBEIX U KapOOHAaTHO-OKHCHBIX
MaprafieBbIX pylax, OIHHUM, U3 KOTOPBIX SBJISETCS MECTOPOXKICHUE
3ananueiii Kameic. CoBOKYITHBIE OLIEHOYHbIE 3alachl OKUCICHHBIX H
HEePBUYHBIX MapraHLEBEIX Pyl JAHHOI'O MECTOPOXKACHHUS 10 KaTETOPHAM
Cl n C2 1a 01.01.2016 roga cocTaBIAOT OKHCICHHBIC pyasl — 1249
TBIC. TOHH (C copepxanueM Mapranma ot 20 % 1o 25 %), nmepBu4HbIe
PyAbI — 0KOJIO 3,2 MIJIIIMOHA TOHH (C coAiepykaHneM MapraHna oT 14 %
10 35 %).

Vcnonp30BaTh pyAbl 3TOTO MECTOPOXKIAEHHS ISl BBIIIABKH
CTaHJApPTHBIX MapOK MapraHUEBBIX (eppocCIUIaBOB MO JIEHCTBYIOMUM
TEXHOJIOTHAM HE I103BOJISIET, NPEXIE BCEro, HU3KOE COJEpIKaHUe
Maprasua.

J1J1s1 OTIeHKH BO3MOYKHOCTH IIepepabOTKH OCIHOM JKeIe30MapraHI[CBOM
PYIBI MecTOpOXkKAeHUs 3amaaHbiii KaMbic ¢ TOTy4eHHEM MapraHIeBbIX
(heppoCIUIaBOB M JIUTATYPhl OBUTA MPOBEACHBI UCIBITAHUS HA PYIHO-
TEPMHUYECKOH 3JICKTPOIEYH C MOIIIHOCTHIO TpaHchopmaropa 300 kB -A.
B kadecTBe BOCCTAHOBHUTEIS MCIOIH30BANICSA BBHICOKO30JIBHBIA YIOJb
MecTtopoxaeHus Capoiasip. st mpoBeCHUS UCCIICAOBAHMIA OIIBITHAS
MAPTHUS Pyl U YIJIs OBLUTH MOJABEPTHYTHI TEXHUYESCKUAM OTEPAITHSIM IO
0TOOpPY TPOO ISl TEXHOJIOTUUCCKUX U HAYUHBIX MCCIICIOBAHUIMA.

Ot00p 1 00paboTKa MPOO CHIPHEBBIX MATEPHATIOB MPOBOIMIH 110
I'OCTy 4682-84 u TT'OCTy 10742-71. Xumuueckuil aHamu3 pyIHBIX
matepuanos omnpenensiu no 'OCTam: T'OCT 16598-80, TOCT 22772.1-
96, I'OCT 22772.4-96, TOCT 22772.5-90, TOCT 22772.6-96, TOCT
22772.7-96,OCT 4682-84,TTOCT 2642.3-86, TOCT 22552.3-77,TOCT
2642.10-86. Texunueckuil aHaIN3 U XUMUYECKUI COCTaB OCTATKa 30J1bI
VII onpenensiiu o 'OCT 6382-2001, TOCT 11014-81, TOCT 11022-
75uT'OCT 10538-87. Xumuueckuii cocTaB pyabl, 3056l U TEXHUUECKHH
COCTaB yIJIsl MPUBEIICHBI B Ta0uIe 1.

Ta6J11/111a 1 — XuMHYecKkre U TeXHHUUYECKHE COCTaBBI IIUXTOBBIX
MaTepuaioB

Conepxanne, %
Marepuan
A | ve W | Mng, | Fey | SiO, | ALO,| CaO |MgO | PO, | TiO,
Pyna «3anammerii _ _ 3 26,2 21 39,5 2,1 0,74 0,39 | 0,07 _
Kamsbic»
Bbicoko301bHBIH 44,12 | 22,88 | 1,15 _ 2,5 64,92 | 2528 1,63 0,5 | 0,03 0,5
yrojib
Ksaprut - - 0,12 - 0,4 97,1 0,7 0,7 0,02 | 0,03 -

Kamnanuio npoBoAWIM B Ba BapUaHTa IUIABOK C Pa3IIMYHBIM
COJIep)KaHMEeM B KOJIOLIAX IIMXTOBBIX MaTepuanoB. COCTaB KOJOLIM B
mepBoM BapHuaHTe (B Kr): yroub — 20; MapranmeBas pyna 7-9. [Iporecc
IUIABKH Ha4aJy co cTyneHu Ne 4.

ITocie HavaIBHOTO EPUO/IA pa3orpeBa U 00pa30BaHMs TapHUCCaKa
Ha CTEHKaX I1e4d, 00pa30BaHKE THIJISI HEMHOTO CMECTHIIOCH B CTOPOHY
NPaBOrO DIEKTPOAA T.K. O] HUM IPOUCXOIHMIO OCHOBHOE TOpPECHHUE
nyru. TokoBas Harpy3ka Obuta ctabmrbHOM 300-350 A. Habmronmamoch
paBHOMEpPHOE Ta30BBIACIICHUE 110 BCEH MOBEPXHOCTH KOJIOIIHUKA,
KOTOpOE B CBOIO OYepelb IPEIOTBPATUIO HOSIBICHUE MECTHBIX
MPOPBIBOB Ta30B — «cBHIIEi». [llnxTa oOBanMBaIach CaMOCX0OM, YTO
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TOBOPUT O IPUCYTCTBHUH T'a30BOM OJIOCTH O] KOJIOITHUKOM, YTO TAK)KE
CIocOOCTBOBAJIO HE3aTPYAHUTEIHHOHN Pa3/IeiKe JETOYHOTO OTBEPCTHS.
MeTtan BbIXOAWI MOPIUAMH, CKAYKOB (3aMblKaHuii) He Obu10. Ilpun
paboTe Ha JaHHON HaBECKE IIUXTOBBIX MaTEpUaJOB, KaKUX JHUOO
CEpbEe3HBIX OTKJIOHEHHH OT HOPMAaJIBHOTO X0/1a He Habmoaanock. [Ipu
IIYPOBKE JIETOYHOTO OTBEPCTHS KOHEIl MPYTKa pazbefaics MEeTaioM
u cierka ObuT 3aocTpenHbld. [locanka anekTpona ObUia J0CTATOYHO
r1y0OKo#t M cTaOWIIbHOM, ClieKaHW KOJOUIHMKA He HalJIr0/AajocCh.
Mertamt BBIXOAWI aKTUBHO WHOTJA MEPETPEeTHId, YTO MOATBEPAUIIO
TOpSIYMI X0 IIpoLiecca B IeNIoM (PUCYHOK 1).

a — BBIITYCK MapraHIeBO IUraTypsl;
0 — pymHO-Tepmmdeckas meyb 300kBA.
Pucynoxk 1 — O6muii Bux pyTHO-TEPMUYECKOH IIEKTPOIICUH
¢ MOIITHOCTEIO TpaHchopmaTopa 300 kBA

Bo BTOpOM neprozie coctaB KOJOIIN HECKOJIBKO H3MEHWIIH, (B KT):
BBICOKO30JIbHBIN yroib — 20; MapranueBas pyaa — 10-12 6e3 nob6aBox
KBapIura. TeXHOJIOTHIECKHH IPOIIecC BO BTOPOM ITEPHO/IE B IIEIOM OB
YIOBJIETBOPHUTEJIFHBIM: CKaYKOB TOKOBOHM Harpy3knm He HaOII0Jaoch
400-450A, pa3zenka JETKH HE BbI3bIBaIa 3aTPYAHEHHU, METaJUT BHIXOIUI
AKTHBHO (PHCYHOK 2).

Pucynox 2 — BrlImyck nepeaensHoro GpeppocHInKoMapraina

o uroram ucHBITAHNH BHIOOPOYHO OTAEITBHBIE ITPOOBI CABATHCH
Ha TTOJTHBIA XMMHYECKUI aHAJIN3 Ha OCHOBHBIC 3IEMEHTHI. Pe3ynbTaTsl
XMMHUYECKOTO aHAJIH3a MepeIeNIbHOTO (peppoCHINKOMapraHIia 1 IIjIaKa,
MapraHIleBON JIUTaTypHI TPUBEACHHI B Tabnumax 1-3. [Ipu sToM cTerneHn
WU3BJICYCHUSI OCHOBHBIX AJIEMEHTOB B CIUIaB cOocTaBmiIa, %: Mn - 85-90;
Si—80-85; Al —75-78; Fe — 98.

Tabmura 1 — XuMu4eckuii aHaIn3 epeaeTbHOro peppoCIMKOMapraHiia

Ne mpos Conepxanue, %

Mn Si Al Fe P S C
1 58,84 | 22,75 | 045 | 14,61 | 0,07 | 0,02 0,5
2 53,80 | 27,01 | 1,06 | 14,11 | 0,08 | 0,02 0,26
3 56,09 | 27,84 | 1,42 | 14,38 | 0,11 | 0,0057 | 0,235
4 50,40 | 33,97 | 1,56 | 14,49 | 0,12 | 0,0056 | 0,118
5 57,92 | 23,59 | 1,44 | 13,63 | 0,18 | 0,017 | 0,370
6 52,95 | 28,40 | 1,40 | 13,14 | 0,14 | 0,018 1,200
7 55,65 | 30,11 | 1,26 | 14,07 | 0,19 | 0,0086 | 0,607
8 50,0 | 30,01 | 0,59 | 16,25 | 0,13 | 0,0055 | 0,122
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Tabnuna 2 — XUMHUYECKHH aHalIM3 MIJaKa NepeaelbHOTO
(eppocunarKoMaprasia

Copepxanue, %

Nemmaa M0 | sio, | ALO, | MnO | Fe,, | s C
1 31,65 | 369 | 1555 | 438 | 047 | 045 | 2,08
2 30,5 | 39,62 | 1518 | 3,70 | 0,58 | 039 | 2,85

Tabmuna 3 — Xumuueckuii aHanu3 pod MapraHieBoOH JIMTaTyphl

Conepxanue, %

Nempobut [ T Al | Fe | P S C
1 39,72 | 26,18 | 7,07 | 2665 | 0,06 | 0,024 | 0,067
2 5094 | 27,03 | 30 |1614| 007 |0018| 035
3 41,74 | 3099 | 7,74 | 1390 ] 0,07 | 0,03 | 057

TakuM 00pa3oM, UCHBITAHHS MO BHIILIABKE MapraHIEBBIX
(heppOCIUIaBOB W JINTATyp C HCIOJIB30BAaHUEM TPYIHOOOOTATHMOMN
KeJIe30MapTraHIeBOl pyapl MecTopoxaeHus 3anagabsid Kameic Ha
PYAHO-TEPMHUYECKON Me4H ¢ MOLIHOCTHIO TpaHchopmaropa 300 kBA,
MTOKA3aJId YTo:

— BO3MOXHA BBIIJIABKA MapraHIEBOH JUTaTyphl, XUMHUYIECKOTO
coctaBa: 26-43 % Mn; 34-51 % Si; 3,5-24 % Al u 7-25 % Fe ¢
HCTIOH30BaHUEM B KAa4eCTBE BOCCTAHOBUTEINS BBHICOKO30JBHOTO YTIIA
Capsbiazpip;

— BO3MOYKHA BBITUIABKA MEPEEebHOTO (eppOoCHINKOMapraHiia,
XHMHUECKOro cocrara: 49-63 % Mn; 25-34 % Siu 7-16 % Fe.

Jlannas paboTa BBIIOJHCHA B paMKax HcmonHeHus tembl 0060/
I[TII® nporpammbl «TexHOTOTUH OOOTAIMEHUs] U mepepaboTKu
TPYAHOOOOTaTUMOTO W HU3KOKAa4EeCTBEHHOTO ChIphbs Ha 2014-2016
TOIBDY.
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OLIEHKA BOBHEVICTBV!FI CTPOUTENBLCTBA
HE®TEIA30[0O0BEbIBAIOLLEN CKBAXWHbI HA NMO4YBbI
N 3EMEJIbHBIE PECYPCbI

CAHATOBAT. C.
K.T.H., 101eHT, HAO «AJIMATHHCKHIi YHHBEPCHUTET IHEPreTHUKH U CBA3N,
T. AJIMaTBI
CAMAEB T. M.
MarucTpanT, HAO «AJIMAaTHHCKHI YHHBEPCUTET SHEPIeTHKH U CBSI3H»,
T. AJIMaTBI

B PecnyOnmke KazaxcraH, kak ¥ BO BCeM MHUpe, HaOIIOIaeTCs
YXyIIIEHHE YKOJIOTHYECKOH 0OCTaHOBKH, BBHIY MPOAOJIKAIOIIETOCS
HapacTaHUs NMPOMBILIJIEHHOW M XO3SWCTBEHHOM AEATEIbHOCTHU
YeJIOBEUECTBA. Y POBEHbD 3arpsI3HSIONINX BEIIECTB B aTMOc(epe T0CTHT
MaKCHMaIIbHOM oTMeTKH 3a 800 THICSY J1eT. DTH JTaHHbIE 0OHAPOIOBAHEI
B JOK/Ia7e MeXNpaBuTeIbCTBEHHOH IPYITBI SKCIIEPTOB M0 U3MEHEHUIO
ximumara (IPCC) OOH [1]. Bompocsr 3xo0ruH, 0XpaHbl OKPY KAIOIIEeH
Cpeabl BO BCEM MHUpPE OTHECEHBI K MPHOPUTETHBIM, Ba)KHEHIINM,
TpeOyronM 6e30TIaraTeIbHOTO PEIICHHS.

OCHOBHBIMH HCTOYHHKAMH aHTPONOTEHHOTO 3arpsA3HEHHUS
OKpYKaroIIei cpeibl IBIIIOTCS TAKHE OTPACIIH, KaK: TETUIORHEPreTHIecKas,
HepTeXMMHUUECKasg, TPAaHCIOPTHASA, OTPACIN YEPHONH U I[BETHOU
MeTaluryprud. B Hamie#l crpane HedTerazoByro oTpacib CIEAyeT
CUNTATh IO TPaBy — KIIOUYEBBIM U OCHOBHBIM CEKTOPOM TOILIMBHO-
9HEPreTHIECKOro KoMmiaekca. «OTpacias obecreuynBaeT mopsaka
yerBeptu BBII cTpaHbl U 0KOJIO IBYX TpPETEH rocylapCTBEHHOIO
OromkeTay — ckasan KapabannH, B X0lle ceMHUHapa, MPOMIEANIero B
pamkax VIII Espaswmiickoro ¢popyma KAZENERGY. Ilo ero ciosawm,
no6rraa HedTu B Kasaxcrane BrIpocia Ooiee 4eM B TPH pas3a U
nocturia ypoBHs 80 MITH. TOHH B Tof, OoJiee 4eM B IISTh pa3 BEIpocia
no6srda raza — qo 40 mupa. KyOW4yecKux MeTpoB B ron. B Hacrosmiee
Bpems B PK nefictBytotr 6osree 200 KOHTPaKTOB Ha HEAPOIIOIBE30BAHIE
YTJIEBOJOPOIHOTO CHIPhsI, U3 TOJja B TOJ HAOJIIOAACTCS POCT BAJIOBOM
noberan HeTH U Tra3a [2]. C yBenudeHneM m0OBIYM HEe(TH W Trasza
3aKOHOMEPHO YXYIIAeTCsl COCTOSTHHE OKpyKaromieil cpensl. I1o ypoBHio
OTpPHUIATEIFHOTO BO3EHCTBHS, He(hTETra30400bIBaIOIIEe IIPON3BOCTBO
3aHHUMAaEeT OJHO W3 MEPBBIX MECT CPEAM OTPAC/IEil MPOMBIIIIEHHOCTH
1 3TO BIUSHHE O0YCIOBIEHO €ro OCOOCHHOCTSMH, OHO 3arpsA3HSET
MIPaKTHYEeCKU BCe chephl OKpyKaroIei cpensl (atMochepy, ruapocdepy,
nmutochepy, buocdepy u mp.).
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Hacrosimas crarbsi mocBenieHa MCCIEIOBAHUIO BO3JIEHCTBUS
CTPOUTENHCTBA He(PTEra30,100bIBAIOIICH CKBAXKHHBI HA TAKOIH 3HAYMMBIIA
KOMIIOHCHT OKPY>KaIOMIEeH CPe/Ibl KaK MOYBHI U 3¢MEIIbHBIC PECYPCHI.

[TouBa — BakHeNIINIT KOMIOHEHT NpUpoAHOH cpenbl. CocTosHME
MOYB BO MHOT'OM OIIpE/IeIIsieT FKONIOrMYeCKoe paBHOBECHE B 11esioM. Uepes
MOYBY TPOXOJISIT HAMOOJICE 3HAUNTEITLHBIC MOTOKH MHOTHX 3JIEMCHTOB —
yriiepo/ia, KUCIopo/a, a30Ta, Kanust, Maraus, ¢pochopa, cepbl U APYrHX.
BaxxHyro pojb Urpaer moysa U B aKKyMYJUPOBAHHU OPTaHUYCCKOTO
BEIIECTBA, XUMUYECKUX JIEMEHTOB, a Takxke sHepruu (Ammocosa 1. M.,
Jlamonun 1. B., 2000).

Henocrarounast n3y4eHHOCTH NPOLECCOB, MPOTEKAIONINX BHYTPH
MOYBEHHOTO MPO(MIsi B HACTOSIIEEC BPEeMsl CTAHOBHUTCS TJIaBHBIM
WCTOYHHMKOM 3arpsi3HEHUsI OKpYKarolel cpe/ibl.

[TouBBI ABISIOTCSI OCHOBHOM JIETIOHUPYIOLIEH CpeIol, B KOTOPYIO
METaJUIbl MOCTYHAIOT C BBIMAJCHUSIMH U3 aTMOCQEpPHI, JTUCTBCHBIM
OTaJ0M, OTMEPIIUMHU YaCTSIMU pacTeHUU U T.1. COCTOSTHUE MOYB —
WHTETPaIbHBI MHIMKATOP MHOTOJICTHETO Ipolecca 3arpsS3HeHUs
BCEeH OKpyKarolei cpejsl, JAOIUM MpelcTaBIeHUE O KauecTBe
JKU3HE00eCIeunBaINUX cpea - aTMOC(EpHOro Bo3ayXa M BOJ.
Kpome Toro, 3arps3HCHHBIC MOYBBI CAMU SIBJISIOTCS UCTOYHUKOM
BTOPUYHOTO 3arPSI3HCHHSI IIPU3EMHOTO CIIOSI BO3/IyXa, MOBEPXHOCTHBIX
U TPYHTOBBIX BOs Takum 00pa3oM, MOYBBI MPEJICTABISIOT TPOIHOM
HHTEpeC, KaK HavYaJbHOC 3BCHO MUIICBOW I[eNHU, KaK MCTOYHHUK
BTOPUYHOTO 3arpsi3HeHHs aTMochepbl H KaK UWHTErpabHBIN
MOoKa3aTejlb 3KOJIOTHMYECKOTO COCTOSIHHS OKpYyKalllel cpeas
(I'ennanues JI. H., Conunuesa H. I1., I'epacumoBa M. U., 1992).

UccnegoBanne «OuneHka BO3AEHCTBHUS CTPOMUTENHCTBA
He(Tera3o100bIBAOIICH CKBaXXHHBI HA MIOYBHI K 3¢MEITbHBIC PECYPCHI»
OBLIO BBIMOJIHEHO C EJbIO:

— aHaJM3a HOPMaTHBHO-TIPAaBOBOM 0a3bl McCIIeAyeMOi 00JacTy;

— ompenelieHus] 3HaYMMOCTH M OCOOCHHOCTEH 3arps3HeHUs
HCCIIe[yeMOr0 KOMIIOHEHTA OKPY>Karollel cpesl;

— OLICHKH COBPEMEHHOT'0 COCTOSIHHS [OYBBI 1 3¢MEJIBHBIX PECYPCOB
paccMaTpUBaeMOro PeruoHa;

— OIpE/CIICHHS] ICTOYHUKOB U BHJIOB TCXHOTCHHOTO BO3JICHCTBHS
peann3anuu padoT, CBI3aHHBIX CO CTPOUTEIILCTBOM CKBKHHBI, HA TIOYBY
1 3eMeJIbHBIE PECYPCHI;

— 0030pa u BeIOOpa HamOoOJIee JIYUIIUX METOJOB YTHIH3AIHH
00pazyroMxcs 0TX0JI0B, CBA3aHHBIX C HepTepasIuBamy.

B kauecTBe mpumepa paccMaTpHUBaNOCh OypeHHE MOUCKOBO-
pa3BeaouHoi ckBaxxuHbl (MT-4) Ha mmomanu MopTyK MOJCONEBO,
MPOEKTHOH riryOuHoM 4400M.

OpnHoii u3 HauboJee BBISABICHHBIX MPOOJIEM HOPMATUBHO-NPABOBOM
0a3bl B paccMaTpUBaeMOi 00JIaCTH SIBISIETCS Ca0BIi KOHTPOJIb XUMHUYECKUX
nokazareneit (ITJIK) 3arps3nenus nous. Tak, coracHO AeHCTBYIOILEMY
[pukasy MunucTpa HapoHAIBHOM S5KoHOMUKH PecrryOnuku Kasaxcran ot
25 mroHs 2015 roma Ne 452 «O0 yrBepxaeHnn [ nrueHn4eckux HOpMaTHBOB
K 0€30MacHOCTH OKpY»Karomen cpe/pl (II0YBe)» YCTaHOBJICHB! 3HAYESHHUS
ITJK tonmbko s 15-Tm XxuMudeckux BeuiecTB [3], B TO BpeMsl Kak B
lNuruennueckux HopmaTtueax Poccutickoit @eneparmu (I'H 2.1.7.2041-06)
ITAK npussTe! 11t 39-TH XUMUYECKHUX BEIECTB.

MonwuTtopuHr Bo3aeiicTBus Ha rpanutie C33 mectopoxaeHus MopTyk
MOJCOJIEBOM ISl MOYBEHHOTO MOKPOBA BHIMOJIHEH CHEIHaIUCTaAMU
AKKPEIUTOBAHHOM JIA0OPATOPHUCHA.

[TpoOb1 mouBHI ObUTM OTOOPAaHBI B TPETHEM KBapTalle COTJIACHO
MporpaMMe MpOU3BOJCTBEHHOr0 MOHUTOpHHra. Konuu nmpoTokosoB
UCTIBITAaHUH TIPOO MOYBHI ITPEACTABIICHBI B KBAPTaJIbHBIX OTYETaX.

Pe3ynbraThl, NOIy4YeHHBIE B X0JI€¢ MOHUTOPHHTA BO3JACHCTBUS Ha
MIOYBEHHBIE ITOKPOBBI, MIPECTaBIICHBI B TabuIe 1.

Tabmuua 1 — PesynbraTh aHann3a npo0 OYBbI, 0TOOpaHHBIX Ha TPAHHILIE
CaHWUTAPHO-3aIIMTHON 30HBI MECTOPOKAEHHI MOpTYK

Tlokasatenn Hopma DaKTHYECKH TOTydeHHBIC TaHHBIC
no HJl Cesep fOr Bocrok 3aman

KoHueHTpattis HOHOB BoAoposa, ea.pH - 7,52 7,63 7,50 7,68
Konnearparms a30ta aMMOHUIHOTO - 1,05 2,4 1,45 1,5
KoHrienTparms ruipokapOoHaToB, - 0,55/0,034 | 0,55/0,034 | 0,55/0,034 | 0,58/0,035
KoHnmenrparms kap6oHaTOB -- H/0 H/o H/0 H/o
Konuexrpanus XI0piios - 2,6/0,09 3,0/0,11 3,0/0,11 2,8/0,10
Konuenrpanus cynb(aron - 1,49/0,072 | 1,74/0,084 | 2,09/0,10 1,28/0,061
Konuentpauus cepoBonopoza, 0,4 <0,34 <0,34 <0,34 <0,34
Konuentpauus redrenpomykros - 0,03 0,05 0,05 0,05
KonuenTpauus kaamus - <0,05 <0,05 <0,05 <0,05
Konuenrpauus mean 3,0% 7,65 6,22 7,14 10,18
KonuenTpanus nuxka 23,0% 21,59 15,48 17,84 33,41
Konuentpanus HuKess 4,0% 5,83 5,13 3,9 31,18
Konuentpauus cBuHIa 32,0 18,0 7,95 19,25 17,56
Konuentpauus kobaabra 5,0 3,28 23 4,01 4,51
Konuentpanus obmiero xesesa 4904,6 4047,1 32921 82149
KoHuenTpanus HUTpaToB 130* 2,50 3,38 4,38 2,65
MaccoBast 10151 OpraHH4€CKOro BemecTsa, % | -- 0,60 1,06 0,62 0,78

* 3pauenus IIJIK ucnons3osansl cornacHo I'H 2.1.7.2041-06 IlpenensHo I0IMyCTUMBIE

konuenTpauny (TTIJIK) xumudeckux Bemects B mouse Poccuiickoii ®eneparnu
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o pe3ynbraTam MpOBEJEHHOIO aHAIM3a P00 MOYBHI HAOIFOACTCS
npeBbieHre T1/IK mo Tpem mokazarensm - KOHLIEHTPAIlMU Me/H, IIMHKA U
HUKerTs. JIaHHbIe TOKazaTeNy CoAepKaHHs XMMUYECKUX BEILIECTB B UCCIIETyeMOK
TOYBE JIOCTATOYHO BBICOKH. HO Kak ObUIO OTMEUEHO paHee ci1alblil ypOBEHb
3aKOHOJIATENLHOM 0a3bl B 00JIACTH PEryJIMPOBAHMUSI 3eMENBHBIX OTHOILICHUN
B PK, a IMEHHO KOHTPOJIb THTUEHNYECKHX TOKa3aTesel 3arpsi3HEHNS TI04B,
He TO3BOJISIET Ha JIAHHBIM MOMEHT IOBJIMSATH Ha OCYILECTBISIEMYIO paboTy
HEJIPOTIOJH30BATENS HA KOHTPAKTHOM TEPPHUTOPHN.

[To cyrtm, moboe 3arpsizHEHNE OKPY)KaIOIIEH Cpesbl CBOJUTCS B
KOHEYHOM CYETE K 3arps3HEHHIO MOYBHI. 3arpsi3HEHHE aTMoc(epsl U
MOYBHI B3aUMOCBSI3aHbI MEX/y COOOM TaKXKe TECHO, KaK U 3arpsi3HeHne
BOJIbI ¥ MOYBHI (puc. 1).

[Monmanas B atMocdepy, 3arps3HSIONINE 3JIEMEHTH BBHIIIAJAI0T
BMECTE C aTMOC(EPHBIMH OCaJKaMHU U MPOHUKAIOT B TPYHT. Takum
00pa3oM IMPOUCXOANT NEPEMEIICHUE BPEAHBIX XUMUYECKHX COETUHEHHH
u3 aTMocdepsl B reochepy [4].

3arpsi3HCHHBIC BOJIOEMbI KOHTAKTUPYIOT C IOYBON M BHOCAT B HEe
CoOJIeprKalliecs B BOJIE BpeIHbIE 3JieMeHThl. Koryia rHOHyT )KMBOTHBIE U
pacTeHus, B KJIETKaX KOTOPBIX COJEPIKATCs 3arPsI3HAIOLINE 3JIEMEHTHI,
OHU TOeE IOMNA/AI0T B TI0YBY.

VIMeHHO MO3TOMY NpH 3arpsi3HEHUH OKpYIKarolleld cpelsl MmouBa
cTpasaet OoJIbIe BCETo.

Takum 00pazom, 1mouBa SIBISIETCS HAKONUTENILHOW CpPeloi JUIs
MHOJKECTBa BPEHBIX 0TX0/I0B. [10 3T0M nprinHe 60ph0a C 3arps3HeHneM
MIOYBBI IMEET BaXKHEHIIIee 3HAaUCHNE CPEIH BCEX DKOJIOTMYECKUX Mep.

Buzpl 3arpsi3HeHHs MOYBBI BO MHOTOM COBI/IAIOT C 3aCOPEHHEM
JPYTHX MPHPOAHBIX pecypcoB. CTOUT OTMETUTH, YTO OHMOJOTUYECKOe
3arpsi3HEHUE TI0YB HE TaK MaryOHO BO3JEHCTBYET Ha IPYHT U YEJIOBEKa,
KaK XMMHUECKOe 3arpsi3HeHne. bronornyeckne 3J1eMeHThI 3arpsi3HEHUS
HaXOJATCS B MOYBE HE OYCHBb JTUTCIBHOC BPEMsl, U 4acTh U3 HUX
MOCTETICHHO 00e33apakKuBaeTCsl.

BHOPOCH JArPASHAIONTIX BEIECTD

XUMHHECKHE BELIECTEa,
TECTHLH/B arMocdepHbiil Bo3yX
MPONIIKHOBEHHE HEMOCPE/ICTBeNHO,
/ TTH epe3 oC/aKTt
«

OTMepIII YACTH PACTeHi]

eNoBeK

ocaki

arMocepHB BO3AYX pactexis

BETPOBast 3PO3HA
TIOUBHI u

b~

\ €6pocEt 3B, MPOMBIILIEHHEE CTOKI
Lt ity \

3aMasyuCHHBL
IDIAHPOBKa MOBEPXIOCTIL,
JIBIDKeITie ABTOTPAHCTIOPTA

Pucynox 1 — B3anmocBs3s komnoneHToB OC ¢ moyBon
1 3eMEeJbHBIMH peCypcaMu

OnpeneneHne NCTOYHUKOB M BHIOB TEXHOT'€HHOTO BO3ICHCTBUS
peanmzaryn paboT, CBI3aHHBIX CO CTPOUTENFCTBOM CKBAKHUHBI, HA TIOUBY
1 3eMEeJIbHBIE PECYpCHl MOKA3ajo, YTO OCHOBHBIMH HAINPaBICHHSIMHI
BO3JEHCTBUS SIBISAIOTCSA BHIOPOCH 3arpsA3HSAIOMUX BEIIECTB OT
TEXHOJOTHYECKOT0 000pynoBaHus (0cemaHue KPYMHOIUCHIEPCHBIX
4yacTull, NpOHHUKHOBeHHEe 3B BMecTe ¢ aTMOChepHBIMU OCaJKaMu),
(busnueckoe Bo3aeHCTBIE (IBHKCHUE aBTOTPAHCIIOPTA, CTPOUTEBLCTBO
KOTJIOBaHOB, 0OYCTPONHCTBO IJIOMAAKN CKBAXXHHBI M ApP.), a TaKXKe
BO37IEHCTBHE OT 00Pa30BAHUSA M Pa3MEIIEHUS OTXO00B IPOU3BOJCTBA U
MoTpeOIeHNs], B YaCTHOCTH 00pa3oBaHKe 3aMa3yueHHOT0 TPyHTa.

Hanbonee HeratuBHOE BO3[EHCTBUE HA MOYBHI U 3€MEIbHEBIE
PECyPCBI B IIEPHOJI CTPOUTENHCTBA CKBAKHHBI OKa3bIBAIOT HE()TEPA3IIHBBI,
1 KaK CJIEZICTBHE 00pa3oBaHKE 3aMa3yueHHOTO IPYHTA.

Ha Texynuii MOMEHT B MUpE CYLIECTBYET OTPOMHOE KOJIMUYECTBO
METOJIOB OYMCTKH W (WJIM) YTHJIM3AIMH 3aMa3ydeHHOro rpyHra. B xone
HCCJICZIOBAaHUs BBISBIICHBI /[BA HAaHOOJIee JOCTYIHBIX M PEHTA0ENbHBIX
METOJa OYHUCTKH H(IIN) YTHJIH3AIUH TPyHTa 3TO: TEPMHYECKOE
00e3BpPEKHBAHIE OTXO/I0B  METOJI OTMBIBKA IPYHTA C CAMOOUHIIAFOIIIMCS
MOIOIIMM CPeACTBOM U OnomnpenaparoM [5]. CpaBHEHHE TEXHHYECKUX
JAHHBIX YCTAHOBOK (TEXHOJIOTMH) OYMCTKU TPYHTa OT HE(TEHPOTYKTOB
(He)TeOTX0I0B) JAHHBIMH METOAAMH IIPECTAaBICHA B TAOIHIIE 2.

Tab6nuna 2 — CpaBHUTETbHAS XapaKTEPUCTHKA

1. HaumenoBanue TexHoJOrH- | 1. MOOMIBLHBINH KOMIUIEKC 10 OYUCTKE 1. YcraHoBKa OYMCTKM IPYHTa OT

YECKUX 3aMa3ydeHHbIX IpyHToB, KASC —30—-M, | HedTenponykToB (3aMa3ydeHHBII

YCTaHOBOK WJIM TEXHOJIOTHH TIPOU3BOJICTBO (Dl/lllJlﬂllLll/lﬂ, TPYHT, OTpﬂﬁoTallllble Mmacia, lE(bTSl-
2. YcraHoBKa Juls yTHJIM3ALMU 3aMa- | HOW 1 OypOBOM 1AM H HCTOPUYECKHE
3y4EHHBIX 3arpssuenne), YOI'H — 7, npous-
rpyurtos, Y3I' — 1M, npoussozacrso | BoactBo Pecnybdnuxu Kasaxcran
Poccnst. (oxupgaercs).
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2. Ha3nauenne

Vrunusanus (yHuuTOKeHne Hedrenpo-
JIyKTOB) 3aMa3y4eHHBIX PYHTOB

Vrunusanus HeGTEnpoayKToB B
TIO4BE.

3. MeTobl O4HCTKU

Tepmuueckae 00€3BpEKUBAHUE OTXOI0B

OTMBIBKAa TPYHTA C CaMOOYHUILA-
IOIMMCS MOIOIIUM CPEJCTBOM H
GuonpenapaTom.

4. Temmniepatypa pabouero aresra

900 ° C u BbIIIE

80°C(55°C)

5. TIpou3BOUTENLHOCTH

30 t/gac * (Punisnaus), 4 t/gac * *
(Poccus).

7 1/4ac

6. OcoOble yCIOBHH NPH HPO-
BEJIEHHS
TEXHOJIOTMYECKUX Olepalii

1. Cpenpee coneprkanue HeTenpoyKToB
B OYMIIAEMOM 3aMa3y4yeHHOM TpyHTE
— 10 5%.

2. TpeOyercs mpeaBapuTeNbHas MOM-
TOTOBKA IPYHTA.

3. He jomyckaercst OTXO/IbI ¢ GOJIBLIMM
coziepKaHHeM JerkoppaKIHOHHBIX He-
(TenponyKToB

(GeH3HHBI, PACTBOPUTEIH. .. )

1. Orpanuyenye He UMeeT.

2. He tpedyercst.
3. JomyckaeTcsl.

7. KoHuedrpaiuu yriesoaopoja
B ITOYBE I10CTIe OYUCTKI

100 - 2000 mr/kr

Mesee 100 mr/kr

8. Cpok ciry0bI

He 6onee 1 rox

He menee 5 et

9. KoaudecTBo morpebiisieMoit
BOJIBI,
npu 11 gacoBoit paboueii cMere

33T

o5t

10. KoandectBo morpedisie-
MOro ra3a

MIIM JM3€JIbHOTO TOILTHBA

(11 gacoBoii paboueii cMmere)

Tlpu nenpepbIBHOI Nojaue JAM3EILHOIO
TOILINBA

— 8250 Kr, a ¢ yueTOM JI0TIOJIHHTEIBHOTO
OKHCIICHHS TOPIOYHX OTXOJOB Haxo-
JUIHXCS

B 3aMa3y4CHHOM TPYHTE, BO3SMOXKHO,
YMEHBIIHUTCS pa3a Ha 2 - 4,

rae-To no MEHUMyMy 2 500 xr.

Taza— 800 M3, i HehTH 1 HeTSIHOM
aMynbseuu - 700 kr.

11. OxHumaempie SKOJOTHYECKHE,
9KOHOMHYECKHE H TEXHONOTHYe-
CKHE Pe3yJIbTaThl:

1. Co3paercs mapHHKOBOH 3(QeKT, mpn
TEPMHYECKOM YHHUTOXEHHH He(Tenpo-
JIYKTOB (He()T@TXO10B)

2. OTpHuATEIBHO JCHCTBYET Ha 30POBbS
OKPY’KAOIIHX.

3. IpuHIMN pecypcocOepexenne He co-
GmrostaeTcs.

4. B O4HIIIGHHOM IPyHTE IIOruOaeT MHKpO-
tiopa.

5. TpyJ0eMKOCTh MCKYCCTBEHHO YBEIH-
uguBaercs (1o 10 pasa u Gosiee, HOOX0H-
MOCTH aBTOTPAHCIIOPTa YBEIMYHBACTCS
Ha 2-3 pasa).

6. bonbine SKCILTyaTallMOHHBIE PACX OB
(BBIOpaHHAs TEXHOJOTHA 3acTaBIACT
MCKYCCTBEHHOTO yBEIIMYEHNE PACXOJIa).
7. HeT BO3MOKHOCTH HCIOJIb30BaHUE
He(pTEPOYKTOB IOCTE CKHTaHHE 3a-
Ma3ydeHHBIX TPYHTOB

He cospaercs.

He neiictpyer.
Cobmopaercs.

Muxpodiiopa ocTaeTcst AKHBBIM.
He yBenuunpaercs.

OrpaHnYeHHbIC SKCIUTyaTallHOHHBIC
pacxopl.

7. HedrenmpoayKkTsl BO3BpaIIaeTcst
B 000pOT.

12. Croumocti 060pya0BaHHs.

450 mus. Tenre (KASC-30-M).
25 min. Terre (Y3I-1M)

50 MIIH. TeHTe
(CebecToMMOCTh OPHEHTHPOBOYHCE).

13. CTOMMOCTh OYHCTKH OJHON
TOHHBI 3aMa3y4eHHOTO IPYHTa,
C y4ETOM 3KCILTyaTallHOHHOTO
pacxoza.

Bonee 30 000 Tenre,
npH 5 % yrIeBOIOPOJIOB B 3aMa3y4eHHOM
TpyHTE

3 451 Tedre. A ecnM y4ecTh CTOM-
MOCTH TOJIy4EHHOT0 HehTenpoayKTa
TI0CIIC OYUCTKH 3aMa3yuCHHOTO IPyH-
Ta (¢ 10 % 3arps3HeHHEM) U BCEro
pacxoja YCTaHOBKH... 33 MECSIl
MOJTy4aeTCs OIMHAKOBbIC — 5,5 MJIH.
TEHI'C, 3TH CyMMBI B3aUMOINOramacTcs
W MPUPABHUBACTCA K HYJTIO.

AHanu3 NpoBeJICHHBIX UCCIICIOBAHMIT TOKA3a:

— HanboJIee HeraTHBHOE BO3/ICHCTBIE OKa3bIBAIOT HE(TEPA3IUBBI,
KaK CIIeICTBUEM M3 3TOT0, OCTPO CTOHT MpodieMa ¢ 3aMa3yueHHBIM
TPYHTOM U JalibHEHIIeH e€ yTuin3amueii;

— BBINIOJIHEH 0030p Oosiee 20 METOJOB OYMCTKH 3aMa3yueHHbIX
IPYHTOB 1 UX CPAaBHHUTEIBHBIX XapaKTEPUCTHK, KaK pe3yabTaT Hauboee
peHTa0CIbHBIME SABISIOTCS TEPMUUYCCKUN U DUBHKO-XHUMHUYCSCKUI
Croco0bI IepepaboTku rpyHTa B yctaHoBkax Y3[-1MI' u YOI'H-7;

— HEBO3MOYKHOCTb OTIPE/ICTCHHS KOTMISCTBECHHBIX U KAYECTBEHHBIX
MoKa3areliell 3arps3HEHUsI TOYBBI U 3¢MENBHBIX PECYpPCOB BHIOpOCaMU
BPE/IHBIX BEUIECCTB B aTMOC(EPHBIIT BO3AYX

— cnabasi HOpMaTHUBHO-TIPaBOBast 0a3a, CBSI3aHHAS C 3arPS3HCHUSIMHU
MOYB 1 3eMEJIbHBIX PECYPCOB;

— YacToe HapylIeHHe TpeOoBaHui cO0pa, BDEMEHHOTO XpaHEHHS,
TPAHCIIOPTUPOBKU U MPOUYHX MPOIECCOB CBSI3aHHBIX C OOpAICHHEM C
OTXOJIAMH TIPOM3BOJICTBA U MOTPEOICHHUSI.
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K¥C WAPYALIbINbIFbIHAH LLILIKKAH KEH
KANAbIKTAPbIH KAUTA ©HAOEY YLWIH XUMUANbIK
K¥PAMbIHbIH KOPCETKILUTEPIH AHBIKTAY

CEPUKBAEBAT . K.
Marucrtp, ZKaHrip XxaH aTbIHAAFbI
Barbic Kazakceran arpapiibIK-TeXHHMKAIBIK YHUBepcuTeTi, Opaj K.

ATpOeHEepKACiIl caJackIHAa KOpIIaFraH TAOUFH OpTaFa SKOJIOTHSUIIBIK
Kayill TOHIIPeTiH KOCIMOPBIHAAP KETEPIIiK, COJIapAbIH Oipi Kyc ecipy
[IapyanIbUIBIFEI OB TaObUTaAb!. ByriHri KyHzAe Kyc habpHuKaTapbIHbIH
KONTEIl CAIBIHYHI XKep OeTiHAe SKOJOTHSUIBIK MOCeNelep TYBIHAATHII
oTBIp. ATam aifTaTelH 0oJICcaK, KYC MIapyallbUIBIKTaphIHAH IIBIKKAH
KaJAbIKTap (CaHFBIPBIK) KOMITEN MIBIFAPBUIBI Kajla MaHBIHIAFBI
HeMece el MeKeHJAepre jKakblH alllbIK ajaHmapra Tactamyna. Kyc
(habpukanapslHIa CaHFBIPHIK KOWMayap[a >KHHAKTAJIbII, OipHeIe
Keuigap O0#Bl eHAeyci3 kaTtagel. ANl omapAsl KailTa ©HIEN KoJere
JKapaTy O13/1iH MiHIETIMi3.

Kyc mapyamsisiFpIHaH €T TIeH )KYMBIPTKA OHIM/IEpPiH aJlblll KaHa
KoliMaii, COHBIMEH KaTap, Kol MeJIIepe KyC KalABIKTapBIH IIBIFapaIbl.
BapibIk Kyc KanasIKTapbH Keeci TonTapra 0ellin KapacTeIpYbIMBI3Fa
6omamsl. Omap:

BipiHmIi TOmKa - KYC CAHFBIPBIFBIH KATKBI3aMBI3:

ExiHmmire Kyctapasl cOr0 MEH KaiTa ©HIeYy HOTIDKECiHAe maiina
00TaTHIH KaJIIBIKTapAbI )KaTKBI3aMBbI3:

Kyc KanmpIKTapelH KOpIIaraH OpTara KaHIIAJIBIKTHI 3USHIBI
acep eTeTiHAIriH aiiTy KubiH. COHIBIKTAH CaHFBIPBIFBIHBIH, XUMUSIIBIK
KYpaMBIH 3€pTTEUTIH O0JicaK malganbl 3JIEMEHTTEp MEH 3HSHIBI
3aTrTapaslH O0ap eKeHAIriHe K3 KETKi3e alaMbl3.

Kyc KangsIFsIH He YIIiH KaiTa eHaey KakeT IeiTiH 6oncak?

* bipiamineH, caHFBIPBIKTaH YJIBI Ta3gap OeriHexl — aMMHax,
KYKIPTKBIIIKBUIBI COHBIMEH KaTap aybslp METalJapABblH TY3Aaphl,
HUTpATTap, CyIbpuaTEp, pATHOHYKIUATED XKOHE ECTHIHUATEP OO b,

* ExiHIIi e H, TeNbMUT KYMBIPTKAIAPHI J)KOHE OCIMAIKTepre 3HsH
KeJTipeTiH cnopanap 6ap;

* YmiHmIiieH, CaHFBIPBIK KAFBIMCHI3 HiC KO31 )KOHE IIBIOBIH-
HripKeinep KIHaHIb;

OcrIraH OaiiIaHBICTHL, KAJABIKTApABI KaliTa eHIey Maceseci OeneH
anbIn oTeIp. Kyc CaHFBIPHIFBIHBIH TEK 3USHBI FaHA €MeC OHBIH JKaHyap
JKOHE OCIMIK IapyanTbUTBIFBIH/IA aJIATBIH MAaHBI3EI 30D.

Kasipri Tagna Kyc KaJAbIKTapblH 3€PTTCH KeJe OJlapIblH Oara
JKETIIEC OPTaHUKAJIBIK THIHAUTKBIII eKeHIIri Oopimiszre Oenrini [1].

Kyc ecipeTiH mapyanibuibIKTa )XbUT CAUBIHFBI CAHFBIPBIK KOPBI €Ty
MUJUTHOH TOHHAJAH aChII, bUTFAIIbUTBIFBL 70-75%-Fa xereai. MyHbBIH
031 TeK KOpJaH IIbIFapy NMpoOiieMachlH FaHa eMec, COHbIMEH Oipre
aya Oacceiiini, Cy KoHMalapbiH, jKapaMbl Kepliepai, opMaHIap/ bl
JlacTayiaH Kopray npo0JeMachlH TyAbIPabl.

Kyc caHFBIPBIFBI XUMISUTBIK KYPaMbI OOMBIHIIA )KAKCHI THIFAUTKBIIIT
Ooutbn TaObUTaEL. OHBIH KypaMbIHAA KYJ, Kalui, Kajabpuuii, dpocdop
,a30T COHBIMEH KaTap Mapraxell, 00p, IMHK, MOJTUIOEH, MarHUH JKoHE
T.0. Oap.

JKympIpTKanaTelH Oip TayblK OpTa e€cemnneH ToyJirine
175-189 r caHFBIpBIK, eTTi TaybikTap 276-300, kypke Taybikrap 450,
yiipekrep 423, kaznap 594, 1-4 anTanblk Mep3iMIET] KYMBIPTKATANTHIH
TaybIK Oananangaps 24, 5-9 anrtansik Mep3iMaeriiep 97, 10-22 anTabik
Mep3imzerisep 176 T caHFBIPBIK Oein mbiFapas! [2].

ATMoc(epanblK ayaHbl Ta3JapMEH JIacTayAblH HETi3Ti Ke3i —
KOH MEH KYC CaHFBIPBIFBI OOJBIN caHananbl. ['a3map xepre Tycy,
TachIMalJaHy, CaKTay, OHJIEY JKOHE KO YPIiCTepiH/Ie MIBIFaIbl.

—————

1 cypet — Kana MaHBIHIAFH KYC aOpHuKachiHAH
LIBIKKAH CAaHFBIPBIK KOHMAChI

YKepre xaHa TYCKEH Te3eKTe aHadPOOTHIK YpHicTep AaMu OacTarmbl.
JKacymmamas ThIC (hepMeHTTEp KOMIPTEKTIK KeIIeH Ti KaparaibiM KaHTTapFa,
MPOTEHHI e )KOHE AMHHOKBIIIKBUIIAPFa, MaifFa >KoHE MAIIbI KBIIKbLUIIApFa
(cipke cysl, Mali, IPONMOHABIK KBDKBUIAAPHI) ACHIH THAPOIU3ACHIL,
COHBIH HOTW)KECIHIE KBIIIKBUIIAHBIN JAMHU/IBI; KBIIKBUIIAHYbI aIlly/IbIH
PperpeccHsICHl: OPraHNKAIBIK KBIIIKBUTIAP EPITLIETIH a30TTHIK KOCEUIBICTAP
aMMUAaKKa, KeMip KBIIIKBUI ra3bIHa, a30TKa, METaHFa, CYTeTire bIIbIPaibL,
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pH apra Tyceni *eHe KYKIpTTi CyTeri, HH/I0J, CKaToJI, MUPKOITaH Tai/a
0oJazpl; CUITLIIK ally: OpraHUKaJIbIK KBIIIKbUIAAP KOMIp KbIIIKBLT Ta3bl
MEH METaHFa bIJIbIPai/IbL.

Kyc mapyansuibIFel KeIISHIEPiHIH ayiaHbIH/Ia aTMOC(epabIK
aya aMMHAKIIeH JilacTaHaJbl OHBIH KOHIEHTPAaLHsJIaphl OHEPKACIN
anmaxmackiaza 0,22-1,22 mr/m? apanbeiFsiaaa, 500 M KanbikTeikTa - 0,38 neH
0,47 mr/m3, 1000 M — 0,37-0,39 mr/m3, 1500 M — 0,15-0,50 mr/M?, 2000 M
—0,20-0,27 mr/m?, 2500 m—0,11-0,16 mMr/™m? anbIKTangs:. 2500 M xoHe o1aH
AJIBIC KAIIBIKTBIKTa aMMHaK moFbIps! LITPK-TeH acmaiins!.

Kyc mapyanrbliblFbl KeMIEHAEPIHEH OPraHOJENTUKAIBIK
aHBIKTAJAThIH apHaibl wic 2500 M geiin Tapamagsi: 1000 M mediin —
yHeMi xxoHe kymrTi, 1500-2000 M — yHeMi xoHe aici3, 2500-3000 m —
yHeMi emec xoHe auici3. Corna 2500 M Kyc mapyalbuibIFbl KEIIEHIHEH
YHaMCBI3 MiCTEp/IiH TapalaThiH IIeKapackl e caHayFa 0omnassr [3,4].

BiziH 00BICHEIMBI3/IA 1A IIAFBIH JKOHE YJIKESH KYC (habpHrKanapbiHia
KYC KaJIJIBIFBI LI K9JIeTe skapaThliiMaii OipHelie ankanTa 60c xatsip. AJl
oJlap/ibl Maiiiara acbIpy TOJIFaHABIPapIIbIK Macesere aiHaabl. OCbIFaH
OaiiaHbICTBI, KaJlaMbI3/Ia OPBIH aJIFaH OipHeIIe KYC [IapyallbUIbIFBIMEH
alffHaJbICaTHIH OPBIHAAPJAH KYC KOHAEPI aJbIHBIN XUMUSIIBIK TallAay
JKacaJbIHFaH 0OJIaThIH.

2 cyper — Kyc caHFBIPBIFbIH XUMHUSUIBIK TAJJAy KYPrizy OapbiChl

3epTxaHa JKyYMBICHI OapBICBIHAR, KYC CAHFBIPBIFBIHBIH KYPaMBIH/IAFbI
a30T, KyJI, KalblKi, Gocdop, NIKKI KiieyaTKa aHBIKTAIIIbI, )KOHE 0J1ap
HOpMara Cail HOTHKE KOPCETTI.

Kecre 1 — KYC CAaHFBIPBIFBIHBIH XUMHUAJIBIK TaJ1Aay HGTI/I)KGJIepi

Ne/ % Kyn Kamprmmit ®ocop [uxi Asor
KJleyaTKa

Kycecipy 3352% 04%  0,7% 132% 1,78 %

[IapyaIlbUIBIFbI

Kyc ¢pabpukacer 35,14 % 0,5 % 0,67% 145% |1,75%

1 auarpamma, — Kyc CaHFBIPBIFBIHBIH XHUMHUSIIBIK KYpPaMBIHBIH
JMIUHAMUKAJIBIK KOPCETKIIITEPI

40,00%
35.00% | —
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Luki knevaTka

Ocbl KecTe/ie KOPCETUIIeH MaJlIMETTepre CyieHe OTHIPBITL, KaJIbLIUH,
aszot, gocdop, KyJ, MHUKI KIeUYaTKaHbIH Ke31eCyl KapacThIPBUIIBI.
Kepcertkirirep 3epTTeiireH MaliMeTTepre COUKeC Keye/Ii, allbIpMaIIIbUTBIK
Oenrini MenmepaeH acmaiabl. Y KYChHIMEH cajlbICTBIpFaHja
KBIPFaybUIIbIH CAHFBIPBIK KYPaMbIHBIH KOPCETKILITEPIHIH 63renieirine
Jiajia KYCbhl KbIPFaybUIIBIH jkabaiibl TipLILTiK ()OPMACBIHBIH 8CEPI CENTIrH
TUTI3YC.

Kyc 1rapyamnbuibIiFbl 9peKeTiHIH ©31H/IIK epPeKIIeNir TaOuFaTThl
KOpFay KbI3METIH aTKapaTblH YHbIMJAp HETi3iH/e aHBIKTaNabl, ojap
KOpLIaraH TaOMFU OpTaFa 3USHJIBI Kepi ocep/l a3alTyra )oHe MYMKIH
00JIaTBIH JKOJIOTHSUIBIK IIBIFBIHFA JKOJ OepMmeyre, agaMaap/bly
JICHCAYJIBIFBl MEH TaOUFaTKa 3UsIH KenTtipMeyre 0arbiTranran. O yiH,
€H aJJIbIMEH KOpILIaFaH OpTara KyC IIapyallbUIbIFBIHAH OeJiHeTiH
JlacTayBIIITAPABIH TYPiH jKOHE OJIap/IbIH TaOUFU OpTara Tycy Ke3aepiH
AHBIKTAy Ka)KET )KOHE MaHbBI3AbUIBIFbIHA Kapail KIKTeITy Kepek.
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BTOPUYHOE MUCIMOJIb3OBAHUE OTXOOOB
OrHEYNOPHbLIX MATEPUAINOB C COOEP>XXAHUEM
OKCHOA ANOMUHUA BOJIEE 60 %

CMAHOB C. C.
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XYHYCOB A. K.
K.T.H., A0ueHT, IIT'Y umenn C. Topaiireiposa, r. IlaBaoaap
TONBIMBEKOBA J1. B.
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maructpantsl, [II'Y umenn C. Topaiirsiposa, r. IlaBaogap

TOO «KSP Steel» B KazaxcraHne sBnsieTcs KpynHEHIIHM
INEKTPOCTAICIUIABHIIBHBIM IPEIPHATHEM, TPOU3BOISIIUM PA3IHYHbIC
BUJIBI CTaJIbHOM mpoaykiuu. Ha naHHOM mpeanpusaTwu, Kak U Ha
BCEX 3aBOJAaX METaJUIyprHYeCKOW MPOMBIIIIEHHOCTH, 00pa3yoTCs
OTX0ABI B Oosbmnx oO0bemax. K TakuM oTxX0aM MOXKHO OTHECTH U
00i1 OrHEYMOPHBIX MaTepUAIOB, 0OPa3yIOIUXCA B IPOLIECCE PEMOHTA
(hyTEepOBKH 3JIEKTPOCTAJEIIaBIIIBHBIX MeUel U CTalepa3InBOYHBIX
KoBIIEH W T.A. OTXOABI OTHEYIOPHBIX MaT€pPHUAJIOB HE IPHUMEHSIIOTCS
HH B OJTHOHM TEXHOJIOTHH M HE MojiatoTcs nepepadorke. CkaruimBaHue
TAaKUX OTXOJIOB 3aHMMAIOT OIpEJIeICHHbIE TUIONAIN U €CTECTBEHHO
3arpsI3HAIOT OKPYXKAIOIIYIO CPETy.

B nanHo# pabote HaM¥ ObLIH IPOBEAEHBI ONBITHBIE UCTIBITAHUS 110
MPUMEHEHHIO OTXO0I0B OTHEYTIOPHBIX MAaTEPHAJIOB B TEXHOJIOTHYECKOM
npolecce BHEIIEYHOH 00pabOTKH CTalU C LENbl0 YTHIN3alul OTXO0B

U CHW)KEHHSI Ce0ECTOMMOCTH MPOAYKIIHH.

OmnsiTHBIE HcnbiTaHUs npoBoawinck Ha TOO «KSP Steel» co
CJIeTyIOIIMMH H3MEHEHHSIMH TEXHOJIOTHU BHETIEUHOI 00paboTke cTanmy,
BO BpeMs BOCCTaHOBUTEIILHOTO IEepHoJia Oblila IIPOM3BEIeHa 3aMeHa
MaTepHalia IUIaBUKOBOTO IITIaTa Ha OTXO0J] OTHEYIIOPHBIX MAaTEPHAIIOB C
conepxanuem Al,O, 6onee 60 % [1-3].

PazxuxkeHne u pacKHCICHHE CTallepa3jMBOYHOTO LIJaKa
TIPOM3BO/INIIY TIPHCAIKOI H3BECTH, OTXO/I0OB OTHEYITOPHBIX MaTEPHAIOB
c conepxanueM AL O, 6onee 60 %, PCA dpakuun 0-10 Mm (kapbuna
kpemHust — SiC). Pa3xukeHne U packuClIEHHE LIaKka MPOU3BOININ
packwisitoniel cMechio nopuusiMu ot 15 1o 30 kr obmield maccoit 10
168 kr. Packucnstomas cmech, coctout nz ®CA ¢pakmuu 0-10 mm,
OTXOJIa OTHEYTIOPHBIX MaTepuanos ¢ conepxanuem Al O, bonee 60 %
U yriiepoJiocojeprkaiiero Matepuana pakuuu 0-2 MM B COOTHOILICHUT
7,5:12,5:1.

OnBITHBIE HCIBITAaHUSI OTXOJIOB OTHEYNOPHBIX MaTEpHUAIOB C
conepxxanneM Al O, Gonee 60 % ToKka3anu, 4TO IPUMEHEHHE 3TOTO
MaTepHaja MpH BHENEYHOH 00pabOTKe MOXKET OBITh BHITOJHBIM Kak
C TEXHOJIOTMUECKOW TOYKM 3pPEHUs, SKOJOTHUECKOU (yTHiIM3anus
OTXOJIOB OTHEYIOPHBIX MaTepUalIOB) M SKOHOMUYECKON TOUKU 3PEHUS
(cHMWXEHME pacXoJI0B MaTepuanoB). Marepuall Ho3BOJISET UCKITIOUYUTh
WCIOJIb30BaHUE IUIaBUKOBoOro mmara. Cojepkaiiuecs: B MaTepHuaie
TPUOKCH/I AJIFOMHHUS MTPUBOJUT K BCIIEHHMBAHHIO CTAJIEPA3IMBOYHOTO
1IJIaKa, 3TO BBITOJHO ¢ TOYKH 3peHus temnoBoro KII/I anextpudeckoit
JYTH U JOJDKHO CIIOCOOCTBOBATH CHIDKCHUIO DJIEKTPOIHEPTHH, a TaK JKE
JIOJDKHO ITPUBECTH K MOBBIIICHUIO CTOHKOCTH (DYyTEPOBKU CTAJIbKOBIIA.

[Ipu ucHONIB30BaHMHU OTXOJ/0B OTHEYIOPHBIX MaTEpHAJOB C
conepxanueM Al O, 6onee 60 %o nmomyumIu:

— CHIDKEHHE pacxoja IIaBukoBoro mmara ¢ 1,96 no 0 kxr/t.r Ha
TpyOHBIX MapKax craiu (ycpeaHeHHbIH pacxoa coctaBui 0,60 Kr/T.T)

YcpenHeHHbII pacxoa MaTepualioB: uiaBukoBoro mmara (CaF2),
®CA ¢pakuuu 0-10 MM ¥ OTXOJOB OTHEYHOPHBIX MaTEpPHUAJIOB C
conepxanuem Al,O, 6onee 60 % npuBeaeHbI HA pUCYHKE 1.

Jlnst cpaBHeHMs1 ObUTM B3ATHI TUIaBKU 3a nepuoj 2014 roxa 6e3
HPUMEHEHHS OTXOJIOB OTHEYIOPHBIX MaTEpPUaoB ¢ cofepxkanueM Al,O,
6o1ee 60 % ¥ ONBITHBIE IJIABKY C IPUMEHEHHEM OTXO0/I0B OT'HEYTTOPHBIX
MaTepuanos ¢ cogepxanuem Al O, 6omee 60 % 3a anpens, Mai, HIOHB,
HI0JIb, aBIYCT, OKTSIOph 2015 rona.

YcpeaHeHHbIH XUMUYECKHH COCTaB CTaJIepa3IMBOYHBIX [ITAKOB Ha
OIIBITHBIX M CPAaBHUTEIBHBIX IJIABKaX NPUBEJICH B TadIuLe 1.
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Tabmuna 1 — YcpeaHeHHBIH XUMHYECKUI COCTaB CTajlepa3IMBOYHBIX
HIIaK

Fe . SiO, ALO, | CaO | MgO | MnO S OCH. Hcnbitanus

0,394 28,1 7,95 54,57 | 6,88 | 0,264 10,997 | 1,94 | 6e3 oTx010B
0,33 20,04 14,8 54,91 7,96 1,7 0,7 2,29 C OTXOJaMut

8 KapBig kp2mama SIL, wrT.0 B Insekc e W, b T B LD KT/ WALZOZ sTNGA, T

20

1 2 3

Pucynok 2 — bpak Ha Tpy6onpokaTHOM mpou3BoacTse (%)

B xozne mccienoBaHMs Takke ObUI NIPOBENEH aHAIM3 BIUSHHS
UCIIOJIE30BAaHMS OTXOJZI0B OTHEYIOPHBIX MaTEpHajoOB C COAEPKaHHEM
Al O, 6omee 60 % Ha kauecTBO GeCIIOBHBIX TPYO (OpaK CTaEIIaBHIIHOTO
IPOUCXOXKICHUS), YXyIIIEHHEe KauyecTBa TPYOHOH NMPOTYKIMH He
BBISBJICHO.

Hannusie mo 6paky Tpy6ompokatHoro mpom3soactsa (TIIIT)
CTaJICTIIABUIILHOTO IIPOMCXOJKICHUS 3a NIEPHOJ HIOHB, HIOJIb, OKTAOPD
2013, 2014 u 2015 rox, mpuBeAECHBI HA PACYHKE 2.

AHanu3 ONBITHBIX IUIABOK ITOKAa3aI:

—IIpH BHETIeYHO 006paboTke crany Ha Y BOC, 0TX010B OTHEYTIOPHBIX
Marepuainos ¢ conepxannem Al,O, 6oree 60 % obecrieuna MoBINIEHAS
Tprokcuaa amomunns (Al,O,) B cTanepasMBOYHOM NIIAKE B CPENHEM
coctaBmwio 7,95 %, 9T0 OCTaTOYHO AT Pa3KMHKEHHUS U BCIICHUBAHUS
CTaJIepa3IMBOYHOrO [IUIAKa;

— IIpH BHETIEYHO# 00paboTke ctamu Ha YBOC 0e3 ucnoib30BaHus
DCA ¢paximn 0-10 mm cpenree conepranne AL O, B cTanepasTMBOYHOM
mniake coctaBuio 7,95 %.

ITosbnuenune Tpuokcraa amomunus (Al O,) B cTanepasTuBoYHOM
[IJJaKe 32 CYET YBEJIMYEHHE HOPMBI PacxoJia OTXOJOB OTHEYIOPHBIX
MaTepuanos ¢ coaepxkanuem Al O, 6onee 60 %, NO3BOIMT MCKITIOYUTH
MIPUMEHEHHS TUIAaBUKOBOT'O IIITaTa Ha TPYyOHBIX MapKax CTajei.

Takum 06pazoM, IpH BHETIEUHOH 00pab0TKe CTai ¢ IPHMEHEHHEM
OTXOJIOB OTHEYTIOPHBIX MaTepHanos ¢ coaepxanuem Al O, 6onee 60 %
YCTaHOBHUTH HOPMBI PacX0/I0B MaTepUaJIOB:

— WCKJIIOYMTH IUIABUKOBBIH IINaT

— OTXOJIOB OTHEYHOPHBIX MaTepUaoB ¢ cofepxanueM AL O, 6oree
60 % ot 1,66 10 2 KI/T B 3aBUCUMOCTH OT MapKH CTaJlH.
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MY¥HAW KANAObIKTAPbI HEM3IHAE ©HAIPICTIK
MATEPUWAI AlTY TEXHONOIMMACbLIHbIH SAICTEMECI

TAHXKAPBIKOB M. .
T.F.K., npopeccop, KOPKBIT aTa aTbIHAAFbI
Kpi3bl10paa MemiekeTTik yHUBepceuTeTi, KpI3bli1opaa K.
OBINBEK XK. O.
noktopaHT, KopKbIT ata aTbinarsl KpI3bl1opaa MeMiRKeTTiK YHHBEPCHTETI,
Kp13bL10paa K.

Kazakcranna KpUTbIHa MBIHJAFaH TOHHA OHAIPICTIK KOHE aybUl
MIapyamIbUIBIFBIHBIH KaJABIKTaphl naiina Oomanel. byn Kamnaeikrap
TOTIBIPAKTHI, Cy KO3AEPiH JIacTall, apTYpJli aypylapislH TapaxyblHa
BIKIIAJI JKacarl, KOpIIaraH opTara Kayil ToHIipy/Ie.

CoHIBIKTAH OCHl KaJJIBIKTAapABl Haiifara jkapaTy XalbIK
MIapyanIbUIBIFBIHBIH aca MaHBI3ABI MpoOIeMaIapblHbIH Oipi OOJBII
TabbuTagsl. by mpoGieMaHsl HIenly 3KOJIOTHAHBI FaHA KaKCapThII
KoiiMmanasl. O KemTereH OHIIPICTIK KOHE aybLIMAapyanIblIbIK
MaceleNepiHid JaMyblHa yieciH Kocagbl. Con cebenTi MIBIHANEL
SKOJIOTHSIIBIK Ta3a KOHE 3KOHOMHUKAIBIK THIMJI TEXHOJOTUSHBI
naiianany, KOJOTHIIBIK MaceJeNep i Menryre MyMKiHaIK Oepei.

MyHaif KaJIbIKTapbIHBIH KOPIIAFaH OpTaFa TUT13€TiH 9CepiH a3alTy
MaKCaTBIH/Ia OJIap.IbI €KiHII MUHEpaJIIBI IIUKi3aT PeCypCcTaphl peTiHae
KapacThIPHIIT,OHIIPICTIK KAXKETTLUTIKKE MaigaIany Kaxer.

MyHaii koHe ra3 eHAipy Ke3iHAeT1 HeTi3Ti TeXHOJIOTFSUTBIK OTeparisuap
JKYPri3ily HOTIKECIHIE MYHAH KaIIBIKTapbIHBIH OOITIHII IIBIFY KO3epiHe
JKOHE KeJlelIeKTe KONJAHBUIY JKaFJalblHa COMKec KyheneHemi. MyHait
KaJIABIKTapbl (PM3UKA-XUMHUSUIBIK CUIIATTaMAaChIHa OailIaHBICTHI YII TYPre
Gemineni: mapadMHII KaJIIBIK, MyHaliMEH JIaCTAHFAH KaJIIBIK JKOHE CYHBIK
KanablK. OapabIH OeiHiI MIBFATHH XKepiepi opTypJli: KyOBIpIbI KaJITbIHA
KeINTipy Ke3iH/Ie, MyHall CAaKTaiTHIH BIABICTAP/BI (Pe3epByapiIap/bl) Tazanay
Ke3IH/€e, anaTThl )Karaail OoyraHa )KoHe T.0.

Kebinece amaTThl xargalia MyHai Terinrenne (MyHai aigaiThIH
KYOBIp >KapbIIFaHOa, YHFEIMaHBl OypFBIIAay Ke3iHae, MYHaWIbI
TaCBIMAIJANTHIH KOJTIKTEp anaTKa YIIbIpaysl ce0enTi skoHe T.0.) Heri3ri
JacTaHATHIH OOBEKT JKep KBIPTHICE. MYHIal yakpeITTa maiaa 0oJaThiH
KaJJBIK — Ma3yTTaHFaH TONbIpaK. Ma3yTTaHFaH TOIBIPAKTHI KaJABIK
CaKTalTHIH apHAWBl aJaHgapAa XUHaWAGL. KeliH MazyTTaHFaH Xepmi
OMOpEKyNbTHBAIISIIAY HOTIDKECIH/IE KAIIIIBIHA KENTIPy KapacThIPBLIAIbI.
JlereEMeH MyHaiiMEH JIaCTaHFaH TOIBIPAKTHI THUIMII MaiigamaHaTHIH
9pTYpIIi dicTepi ae Oap.

MyHal KaJJIbpIKTapblH IIMKI3aT pecypcTaphbl peTiHAe Naijanany
HEri3iHeH YII eHIpic callacklHJa KeHIHEeH KojmaHbutajael. Omap —
JKOJI KYPBUIBICHI, KYPBUIBIC MaTepHalIAaphl )KOHE SHEPrHs caiajiapbl
(1-xecte). Kem xarnaiina MyHail KaJIbIKTaphl KYPBIIBIC MaTepUalLAaPhI
peTiHze eTe KeH KoJIaHbuiaasl. Erep KajaabIKThIH KypaMbl HETi3iHEH
Taza napaduHAl MIeriHAIAEH Typca, OHbl OUTYM OpHBIHA KOJAaHY
ete ThiMIi. OHBIH canmackl TOMEH €Mec, COHbIMEH KaTap Oarackl
xarplHaH 10-15 ece ap3an. MyHall KanJabIKTapblH ©T€ KYHIbI
THIPOU3OJISIIMSIIBIK MacTHKa PeTiHze Jie KoOipeK Koyganyra 0omasl.
Acdanbt — maiislpasl napapus merinainepin (ALIIII) xoune
JKEPTUTIKTI ap3aH KOMIIOHEHTTEPAI KOJIAaHy apKbUIbl )KOFaphl (hH3HUKa-
MeXaHHKaJbIK KepceTilrTepre ue 00JaTblH OpraHuKalIbIK-MHHEPaNIIbI
CYHBIK OTKI30€HTIH KocHajap jkacay >KYMBICTapbIH XKYprizyre 0oJaubl
.OpranukanblK - MUHEpaabl CYHBIK ©TKI30€HTIH MaTepuabIH
KYPBUIBIMBI,0HBIH KypaMbIHIAFbl KOMIOHEHTTEP/IIH KaCUETIHE, CAHIBIK
JKOHE calalIbIK KOPCETKIITepiHe, TEXHOJIOTHIIBIK 9/icTepiHe, KaTy
LIapTTapbiHa )KoHe T.0. Heri3ieneai.

JKyprizinren 3eprreyiep KaaabIKTap CaKTaJaThbH ajlaHAapJIbIH
CY3idyJieH KOpFaHyFa apHaJFaH OpraHUKaJbIK-MHUHEPAIAbl CYHBIK
OTKI30eiTiH MaTepHaIbl Xxacayra OarbITTaiFaH. MyHIai MaTepuaniapabl
KOJIJaHy OOJIBIC JKOHE pecITyONMKaHbIH KONTEreH aiiMarbIlHla CYHBIK
OTKI30€HTiH KOpFaHbIC TajanTapblH KaHAaFaTTaHABIPATHIH KaTThI
TYPMBICTBIK TE€H OHAIPICTIK KaJABIKTapAbl 3aJaIChI3aHABIPY MEH
KOMIIIl TacTayFa apHaJIFaH alaHIapAblH 0Te a3 KAMThUIFaH/IbIFbIHA )KOHE
JKEPTUTIKTI MIMKi3aTTaH JaidblHAATIaThIH ap3aH opi OHal TaObUIATHIH
CYHMBIK OTKI30CHTIH MaTepuanaapsl TYThIHYFa HEeTi3/eIreH.

Cya3rire Kapchl KOPFaHBICTApFa KOMBIIATHIH OCKTIIT€H TEXHUKAIBIK
JKOHE IKOJIOTHSUIBIK Tajantap OOWBIHIIA OpraHUKAJIBIK-MUHEPAIIbIbl
CYHMBIK OTKI30E€HTIH KOCHaHBIH THIMJI KYpPaMbIHBIH 3epTTEY/IiH Keleci
napameTpi KaObIIaHIbI: CBIFBUTY Ke3iHze OepiKTiK, Cy CIHIprimTiri,
cy3iny ko3 dunuenti. 3epTTeneTiH MaTepuaibl KOJIAaHy apKbUIbI
Cy3rire Kapcel MaTepHal KYpbUIBICHIH HETi3/Iey YIIIH CyMeH jKaHacy
Ke3iHJIeri MyHal eHIMICPiHiH 3KCTPAKIUSICHI aHBIKTAJJIbL.

KoibutaTelH Tanantapra cail,To>xipuOe HOTH)KECIHJIE aJbIHATHIH
MaTepHUAIIbIH CY31Ty Ko duuueHTi 10-7M/c TOMEH, CBIFBLUTY Ke3iHaer1
6epikriri 80-120 kr/cm? TeMeH emec, ¢y CiHipyi 1,5 % Gomysl THiC.

MarepuainibiH OepiireH KACHETIHE KETY 11 aHBIKTAUTHIH Al HBIMAJTBI
(dakTopra 013 KOMIOHCHTTEP/IIH MOJIICPIIK KOJICMIH XKATKBI3JbIK.
KommoHeHTTep/AiH MOJIILIEPITIK KypaMbIH 63repTy KOJIBIMEH KOCIaHbIH
KacHeTIiH JKaKcapTyFa Oomajbl.
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Y CHIHBUIFAaH OpraHHMKalbIK-MUHEpaJIbl CYWBIK ©TKi30eHTiH
MaTepUablH THIMJI KYpPaMbIH aHBIKTAy YILIiH,KOCIa KYpaMBIHBIH
9pPTYpil KOMOMHAIMANAFBl YITUIEPiHIH (U3MKAa — MEXaHUKAIBIK
KacCHUETTepiH aHBIKTAay MaKCaThIHJa 3€pTXaHaJbIK 3epTTEyJep
xKyprizinai. CoHbIMEH Karap 3KOJIOTHSIIBIK KayilCi3miKTi Herizaey
JKOHE JalbIHJaNaFaH CYHBIK ©TKI30€HTIH MarepHas KYpbUIbICBIHBIH
TEXHHUKAJIBIK THIMAUIITIH J9JIEeNIey YIIiH dKCICPUMEHTAIbI alaHaa
3epTTeyJIep KYPri3imi.

Kecre 2 — Cyiiblk ©TKi30€HTIH OpraHUKaJIBIK-MHHEPAb bl
MaTepHaaJapAblH AalbBIHAATATEIH )KOHE YKcac KypaMAapblHBIH
CaJIBICTBIPMaJIbl CHIIaTTaMaIaphl

KommorenT CyiibIK oTKi30eiTiH Koctia, Mac. %
Yori 1 Yori 2 Yori 3 JlaiipIHaanaTeiH
KocIa
Mysnait enimi | 5-18 (butym, | 4-8 (6burym, | 17,5-22,5 (ALLIIIT)
MYHaii) MYHaii) (6utym)
Cas - 83-91 - +
Kym 2-11 - - +
OKrac 3-8 2-4 15-20 +
Backa 72-81 3-5 62,5 +

Marepuai yaTiciHiH KOMITOHEHTTEPiHIH CaIMAKThIK KypaMbl KeJeci
TypZze e3repai %: ALLIIII - 10...25, ca3 —40...60, kym — 10...25, axTac
—5...20, pesuna—0,5...1, kocragarsl 8p0ip HHTPETUHTTIH CaIMaFBIHBIH
e3repy Kazamsl 5 % TeH ToMEH 00abl. ¥ CHIHBIIFAH MaTepHall YATICiHIH
KypaMBbl J)KOHE ONIaplIblH KaCHeTIH 3epTXaHabIK 3epTTey HOTHKeNepi
3- xecTe/e KenTipiiarex.

MatepuaniblH THIMAI KYpaMbIH aHBIKTayFa apHAJIFAH 3epTXaHaIBIK
SKCIIEPUMEHTTEP HOTHXECiH OOMBIHIIA YATIHIH KepceTKimTepai
CaJIBICTBHIPY SIIICIH KOJTaHyMEH THIMAI KYpPaMbl aIbIHFaH.

3
R, =>/."R;
i=1

MynzmaR - YITiTepIiH KacCHeTTepiHiH KOPCETKIMITEP i CATBICTHIPY
KOCBIHBICHI; /Il, - BKCTICPAMEHTTIK 9/TICTICH aHBIKTAJTFaH | —IITi KOPCETKIIITIH
CaJIMaKTHIK KO3 PHUIIAEHTI; Rij — HaKTHI YATiHIH aHBIKTaJFaH KaCHETiHIH
KOpCeTKIlTepi.

KepceTkimrepai calbICTHIPy 3epTXaHAJBIK dKCIIEPEeMEHTTEPI
KYpPTi3y OapbhICHIHAA aHBIKTAIFAH YII ©3IHAIK KOPCETKIIITepMEeH
KYPTi3UIAi:

1) cwIFy KkesiHgeri OepikTik (o, kr/cM): 6 — max, 4, = 0,25;

2) cy cinipy (@, % ynecinge): ¢—min, A, = 0,25;

3) cys3iny koadduruenti (k » M/c): k d)—»min, 2,=0,5.

YarinepaiH canblCTHIpMallbl KOPCETKIMITEPiHIH HOTHXKEIepi,
COHBIMEH KaTap YJTUIEep/IiH eCeNTeTiHI€H KOCHIH/IBI MOH Iepi 3- KecTee
oepinren. Kecrere colikec MarepuainiblH THIMII KYPaMBIHBIH apaJibIK,
1amachl KaObUIAAaH/IbL.

MyHa#l KeH OpbIHJapbIHAA TY3UIETIH KalJbIKTapJaH KopIlaraH
opTara OeTiHETiH 3USH]IBI 9CEPIICPiH a3aiTy HETi31H/e, OJap IbIH OOTiHII
LIBIFY TeriHe OalyIaHBICTHI capamnTarl, COHBIMEH KaTap KaJJbIKTapibl
eKIHII pecypcThl MIMKI3aT peTiHAE KapacThIPbIN, dPTYPJIi OHIIpic
caJlaChIH/Ia TalTaiaHy ®K00aChl aHBIKTAJIJIBI.

OpraHuKasbIK-MHHEPaJIIb CYHBIK OTKI30eWTiH MaTepHall KypamMbIHa
AT »xoHe pe3rHa YHTaFbIH KOJIJJaHy MYMKIHJIT TEOPUSUTBIK TYpJIe
HETi3/IeN1i )KOHE MMPAKTUKA KY3iH/Ie IdJeIISH .

ATLTIII nHeri3inne nalblHAANFaH OpPraHUKAJIBIK- MHHEPAJIbI
CYWBIK OTKI30€HTIH MaTepUAaIbIH KACUETIH 3ePTXaHANBIK KOHE TAOUFU
3epTTeyJiep HOTIKENIepl OOMBIHINA CY31Tyre KapChl KacHeTi OOWBIHIIIA
MaTepHaJJ(bIH KOMIIOHEHTTEPI KYPaMBIHBIH BIHFAHIIbI (ONITHMAJIb/IbI)
KaThIHACKI aHBIKTAIBI Mac.%: ca3z — 45...50, kym 15.. .20, akTac - 10...
15, myHaii kanaerrst (AL - 19,5...24,25, aBTOK6ITIK MIWHATAPBIHBIH
Kanaelrel (pesuna) —0,5...1.

Kecte 3 — ¥ CBIHBUTFaH 8PTYPITi KYPaMIaFbl OPraHUKAJIBIK - MUHEPAIThIbI
CYHMBIK OTKI30EHTIH MaTepUAIbIH YITUICPIH 3ePTXaHAIBIK 3ePTTCY
HOTIKENepi

Ne | Kepcerkimrep Kypawmsl, mac. %
ChIry Ke3inzue Cy ciHipyi, % | Cy3iry koo dunuenti,
OepiKTiK, 1-10-10 m/c
Kr/cm?
1 Caz-59
Kym-10
Okrac-20 37 1,35 5,50
AILIII-10
Pesuna-1
2 Caz-43
Kym-25
OKrac-5 40 1,1 4,40
ATHITHI-25
Pesuna-2

195



196

3 Caz-45
Kym-15
Okrac-15 85 0,96 0,90
AIIIIII-24,25
Pesuna-0,75
4 Caz-49
Kym-20
Okrac-10 120 0,65 1,44
AIIITII-20
Pesuna-1
5 Caz-50
Kym-15
Okrac-15 100 0,70 1,55
AINIII-19,5
Pesuna-0,5
6 Caz-46
Kym-17
Okrac-12 95 0,90 2,00
AIIIIII-22
Pesuna-3
7 Caz-43
Kym-15
Okrac-12 88 0,95 1,60
AIIIII-25
Pe3una-5

3eprreyinep HoTwxeci kepcetkeH e, AL »xoHe pe3uHa yHTaFbI
Heri3iH/Ie NaiibIHJaIFaH OpraHUKaJIbIK- MUHEPAJI/IbI CYWBIK OTKI30€HTiH
MaTepUallaH OTKEeH (UIbTPATTapbIH MYHail ©HIMI KYpaMbIHBIH
KayinTinik memepi 0,27-0,33 MyMKIH NIEKTIK KOHIIEHTPALHS MOH/IEPiH
(ITAK) xypaiinbl. By KaTThl TEXHOTEHI KaJIbIKTAP aJaHBIHBIHBIH
Cy3lJlyre Kapchl KOPFaHBICHIH callyla JadbIHIajdFaH MaTepuasibl
KOJIIaHYIbIH SKOJIOTHSJIBIK KayINCI3iriH IoJeNaciini. 3epTXaHaabIK
JKOHE TAaOWFU 3epTTeyJiep/cH allblHFaH HOTHXKENep, KalIABbIKTap
MOJIMTOHBIHAA CY3LIyre Kapchl KOPFaHBIC KYPBUIFBICHIHA YCHIHBLIBII
OTBIPFaH MaTepUaJLIbl KOJIaHyFa OOJIaThIHIBIFBIH 1oJeae . Kopransic
SKpaHBIHBIH KYPBUIFBICHIH 5K00aNIay TEXHHUKA-9KOHOMHKAIBIK TalllayMeH
HETI3/IeNTy KaXeT.

OcpbIraH OalaHBICTHI Keleci xob0anay memiMaepi KaObUlaaH bl

1. ALLITII HeriziHne opraHuKaIbIK-MHHEPAIBI CYHBIK OTKI30eHTIH
MaTtepuaIbiH cy3ity koadduipienti KTK moauroHbIHbIH CY31UTyTe KapCchl
KOpFaHBIChIHA KOWBUIATHIH HOPMATHBTI KY)KaTTapAbIH TajanTapblHa cail
keneni (cy3iny koad¢urpenti 1-10-7 M/c sxoFapsI emec).

2. AIIIIII HeriziHxe OpTaHUKAaJIBIK-MHUHEPAJAbl CYHBIK
OTKI30eHTIH MaTepuaabl KOIIaHy 3KOJOTUSIBIK TYPFBIIAH THIMII:
MOJUTOHHBIH MHUHEpPAIIaHFaH (UIbTPATTAPBIHBIH 9CEPIHE KapChI
SKPaHHBIH TYPaKThUIBIFBIHBIH )KOFAPbUIAYbl, MYHAH KAJIIBIKTAPEI KalTa
Taijananaipl, MaTepualiblH Cy3UTyre Kapchl KACHET] JKOFapbUIaiiIbl.

3. AT Heri3inae opraHUKaJIbIK-MUHEPAJIbI CYHBIK OTKI30€HTIH
MaTepHaIIbl KOJJIaHyMEH dKpPaHHBIH KYPBUIBICHI ap3aH jKoHE OHail
TaOBIIaTBIH MaTepuangapabl (MyHail kamasikTapsl — AT,
TNaiJaTaHbIIFBIH aBTO KOJIK JIOHIeJIeKTepi, KyM, 9KTac, ca3) KoJiaHy
apKachIHJIa SKOHOMHUKAJIBIK THIM/II.

AIITI Heri3iHAe OpraHUKaIBIK-MHUHEPAIIBI CYHBIK OTKI30CHTIH
MaTepuaiIbl KOJIAHYMEH CYHBIK OTKI30SHTIH 3KpaHHBIH KypbuThichl KTK
3aJIaChI3IaHIBIPATHIH MTOJUTOHHBIH THIMIII CY3UIyTe KapChl KOPFAHBICHIH
KaMTaMachI3/IaHAbIPa/Ibl, MBICAIIBI Ca3/ibl Oip KabaTThl SKpaHFa KaparaH/a,
YKOHE MyHal KaJJIBIKTapbIH KaiTa Maii/ianany, OHai TabbUIaThIH )oHEe ap3aH
Marepraiapsl KoJlaHy eceOiHze SKOJIOTHSUIBIK JKOHE SKOHOMHKAIIBIK
THIMJIUTIKKE KOJI )KETKi3yTe MYMKIHIIK Oepei.

AIIITIIII Heri3iHae opraHuKaNbIK-MHUHEPAIIBI CYWBIK OTKI30CHTIH
MaTepHaabl HadWblHOay YIIiH AKIIaOyiaak KeH OPBIHBIH MyHail
LIeTIHIIEPiH, NalijaaHbUIFaH aBTOKOJIIK JIOHTeJIEeKTepi, JKepriliKTi
ca3 )koHe KyM, KYPBUIbIC MaTepHaJIbl — OKTAC MaijaJany bl yChIHAMBI3.

AIITIII Heri3iHae opraHuKaNIbIK-MHUHEPAIIBI CYWBIK OTKI30CHTIH
MaTepHall Cy3uTyre Kapchbl SKpaHIbl XKasAThIH JKEpJAe MalbIHIaTalbl.
KoMmoHeHTTI Marepuan: ca3, KyM, 9KTac OCKiTIIreH KypaMbIHJa
KaObLI1ay KYPBUIFBICH apKBUIBI apaniacThipraii canbiaaasl. Ouma 80 °C
TeMmIrepaTypaja TypakThl TypAe apainacy xy3ere acanbl. AT apuaiibi
BIIBICKA CANTBIHABI, OHZIa 60-65 °C TemmepaTypara JCiiH KbI3AbIPaIbL.
Kezaeipeuiran AT >xoHe anablH ana AalbIHAANFaH pe3uHa
YHTaFBIH apaJIlacTBIPFBINIKA Oepeli, OHaa 0apiiblK KOMIOHEHTTEPIIH
apaacThIpybl KaXeTTi Temmeparypa (60-65 °C) 6epy apKbUIbI OipTeKTeC
KOCIla aJlblHFaHIIa xype Oepemi. JlalibiH OoJIFAaH OpraHUKaJbIK-
MHHEpaJJIbl CYHBIK 6TKI30eHTiH MaTepHa apajacThIPFBILITAH TYCIpUIeT],
0,3 M KambIHABIKTA JKalbLIa bl )KOHE KATOKIIEH HBIFbI3AANa kL. [laitbiH
OpraHUKaIBIK-MUHEPaIAbl CYHBIK O©TKI30eHTIH MaTepuan Oip-eki
CaFaTTa TOJBIFBIMCH TOCEIIN OOIyhI KEPEK, ce0cOi YaKbIT OTKCH CallbIH
CAJIKBIHJAM/Ibl )KOHE aKKBIIITHIFBIH JKOFanTanbl. CYHBIK ©TKI30eHTIH
MaTepual KopuiaraH opTaHbeiH +5 °C kKoFapbl TeMmIepaTypana
JafibIHANa bl XKOHE KYPFaK TOIBIpaKKa sxaibuiasl (3.7 cyper).

Byn xxymeicta AT Heri3inae OopraHUKajblK - MUHEPAIIbI
CYWBIK OTKI30CHTIH MaTepHaAbl NalbIHAAYAbIH KaHa TEXHOITHUSIIBIK
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CXEMACHI YCHIHBUIBII OTHIP. ¥ CHIHBUTFAH TEXHOJIOTHSIHBIH aPTHIKIIBUTBIFBI
JMaipIHAay YPAICIHIH KapamaibIMABLIBIFEI )KOHE CY31Iyre Kapchl
KOPFaHBICHIH JKOFAPBUIATY YIIIH PE3HHA YHTAKTaphl KOCBUIFAH.
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KOMEPTEKTI X)KAHA TOTbIKCbISOAHObIPFbILUTAP
TYPJEPIH KOJIOAHA OTbIPbIN
DEPPOCUITMKOMAPIAHELTI BAJNKbITY
YPOICIH 3EPTTEY

YEKMMBAEB A. .

T.F.K., JK. O0ilieB aTbIHAaFbl XHMHKA-METALIYPrus HHCTHTYThI, Kaparanas K.
CAFVOOMNNA M. K., TOPEFAJIN XK. M.
MarucTpantrap, Kaparanabl MeMJ/RKeTTIK TEXHUKAJIBIK YHUBEPCHUTETI,
Kaparanasi K.

deppocunrKkoMaprasenTi 0ajdKbpITy1a 8p TYpJi KOMipTeKTi
TOTBIKCBI3IaHABIPFBIIITAP KOJAAHBUIaABI. Ocipece KOKC, XKapThulai
KOKCTBIH 9p TYpJl TYpJIEPiH )KOHE TOMEH KYJIJI MapKajbl KeMipiep.
TOTBIKCHI3AaHIBIPFBIITAPFA KOMBIIATHIH HETI3rl Tajantap: TOMEeH
KYJIIUTIK, )KOFapFbl KEYEKTUTIK KOHE PeaKIMsUIBIK KaOUIeTTUIIr, COHBIMEH

KaTap JKOFapbl CTPYKTYPAIbIK OCpiKTUIIr. TOTBIKCHI3MaHIBIPFBIIIT
KYJTiHIH KYpaMbIHJIa 3USHIBI KOCTaap bIH a3 00JysI (KYKIipT, pocdop)
YKOHE KYJIIH Heri3ri Kypaylbl KOMIIOHEHTEpi OHTAaHIIbI Kypam/a 00Tyl
kepek [1].

Kasipri Tanna deppocriimkoMapraserl oHIaipy AKCY heppOoKOphITIia
3aybIThl («Kasxpom» TYK, Akcy kanacer), TOO «TOMK» (Temipray
kaiacsl) xoHe «SAT Energy» (Tapas kanacser) sxaraaiibiiia OaKbeITYAa,
10-25MM emmemMIiHerT MEeTaJUTypIrUsUIbIK KOKCTHI KOJI/IaHa OTBIPBII
JKOHE KaparaHIlbl KeMip OacCeWHHIH KeMipiepiMeH Katap eKibacTy3
Tac KeMipiH Koiiany [2]. KeMipai KOKCIIEH imriHapa aybICTBIpY 0y, 63
HOTHXECIH/IE KOPBITIIaHbIH Al TAPIIBIKTAl IIBIFBIHIAPHIH a3alTyFa bIKIaI
ereni. KokcThl ajqMacThIpyFa )KyMcaJlaThIH KOMIp MeJIIepi KemipTeri
ooripiama 50%-maH acnaiinel. Erepae ockl MediepjicH apTca oHAa
(heppocrmkoMapraser] OaTKbITy YPIICiHIH TEXHOJIOTHSCHI HaIlIapIIai b,
By kemipziiH TOMEHT1 KeyeKTUIIriMeH jkoHe acOpOLMSIIBIK KacueTiHe
0ailIaHBICTHI.

KocsImIa peTinzie KoJaHbUIaThIH TaC KOMIpiH KypFaK MaccachlH/ia
45 %-ra neiiin kyn xoHe 20 %-Fa NeiiH YIIKBIII KOMIOHEHTTEp Oap.
Byn keMipiep/ iy KyJii HETi31HEH KPEMHHI KOHE ATFOMUAHUI TOTHIKTHI
KOCMaJapblHaH, ojJap KUbIH OANKUTBIH KOCManap caHaThIHA JKaTaJlbl.
Kynaig KypaMbIHIaFb! aTFOMUHUH TOTBIFBIHBIH )KOFaphl 00Ty bl OAJIKBITY
YPIIiCiHE KaKCHI acep eTeli, ce0e01 aKKBIIITHIK-TYTKBIPJIBIFBI OHTAIIBI
api KOXKBIH OaJIKy TeMIepaTypachiH JKOFapaTabl.

Kemip KosmaHbUTyIaFbl HETI3Ti Macesesep OHBIH KYpPaMbIHAAFbI
YIIKBIII KOMITOHEHTTEp OOJBIN TaObuIa/bl. OUTKEHI KaHy Ke3iHJe
LIBIFATBIH T'a3 TeMIIepaTypachkl KYpT apTalbl, Oyl €3 Ke3eriHae
KCHTEPMUSUIBIK KBICKA JKEJIIHIH 3JIEKTPOOTKI3TII 3JEeMEHTIHE Kepi
acep eteni. ExibacTy3 oHe KaparaH/bpl KoMip OacCeliHIHEeH abIHFaH
KOMIpJIep/IeH >KapThulail KOKC aly OH 9cepiH OepreH koK (KbUTYKe3i
perinje TaOuFH ras, 3j1eKTposHeprus). JKorapblia alTeiIFaH KeMipiepre
kaparanja «Capeiagpip» TeHi3-Kypxymken kemip OacceiliHiH keMipi
YKOFapFBI YIIKBIII KOMIIOHEHTEpIMEH epeKiesnienesi. by 0i3re chIpTKbI
JKBUTY KO3/IepiH KoJJaH0ai-aK >kapThiIail KOKC OHIIPII allyFa MYMKIH/IiK
Oepeni. AliTa KeTy Kepek, capblaJbIpibIK KeMipiepaiH KypaMbIHIa
KpPEMHHI MEH aIIOMUHUI TOTBIFBI, colikecinmie 60-63 % sxone 30-35 %.
Ic xy3inne Kaparauns men ExidacTy3 kemipiepimeH Oipaei.

3epTXaHalIbIK KYPBUIFBI/IA, MOJICJIbACHT€H OHEPKOCINTIK aXTajbl
menr KeMeriMeH, capblafiblp KOMIpiHEeH jKapThllail KOKC aJIbIH/BL.
AJBIHFaH XapTbllail KOKC TIeH aJIbIHFaH KOMIp KYJiHIH TEXHUKAJIBIK,
TaJ/1aybl MEH XUMUSIIBIK KypaMmsl 1-111i s)eHe 2-111i KecTele KOPCEeTIIreH.
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Kecte 1 — TexHUKanIbIK KYpaMBbl

ATaybl Kypamsl, %
AC Ve W C
Kewmip 38.1 25.0 1.7 36.9
YKaptbunait koke 51.0 1.25 0.4 47.8

Kecre 2 — KynaiH XUMHSIIBIK KypaMbl

Kypawmsr, %

Si0, | ALO, | FeO, | CaO | Mg0 | P,0, | TiO,

63,3 31,36 3,1 0,8 0,1 0,089 0,9

KepceTkimTepieH Kopin OThIpFaHBIMBI3/Iall KapThlIall KOKCTEY
YpAici Ke3iHJe alblHFaH XapThllail KOKCTBIH KYPaMbIHAAFbl YIIKBIII
KOMITOHEHTTEpi 2-5 %-maH acmaiiabl, COHBIMEH KaTap 3JICKTPO-
(u3HuKaNbIK KacueTTepi (GeppoKOpHITIa OANKBITYJaFbl TajanTapra
coiikec kemeni [3].

XKaprputait KOKCTBl ASCTYPIi TOTBIKCHI3AAHIBIPFHIIITAPMEH
CaNBICTBIPY: 3epTXaHa XYy3iHJIEe KOMipMeH KbI3IbIPbIIATHIH
anekrpnerurepinge PCMH17 Mapkais! peppocrmkoMapraser] 0aaKbITy
KOKC JK0HE KeMipMeH opblHAanisl. ['paduTTi TUrenbae OaiKbIThIN
eHipinai, Temneparypa BP-5/20 tepmomapochiMeH OaKbLIaHIBI.
BankeiManbl GankeITy op TYpii xommapmer 1550 °C temmeparypama
1,5 carar Go¥ibl TeMIIepaTypaHbl a3/1aIl KOFapIaTy apKbLIbl XKYPri3uiii.

BankpiTy yirin 48,49 % mapraser Kypam/ibl MapraHer| KOHIIEHTPaThI
KOJIIAHBUIIBI, a1 KOKC KypaMarbl kemipreri memnmiepi 83,2 % sxoHe
KOK[aMa peTiH/ie KBAPIKT MeH JOJIOMHUT KOJIJaHbLIa bl

OTki3inres ToxipOueHiH HoTuxecingme PCMHu1T
Mapkajibl (peppocHInKOMapraHen OajKbITyaa KOJJaHBIIFaH
TOTBIKCHI3IaH IbIPFBIIITAP/BIH TYPJEpi 3-111i KecTe/ie KOPCEeTIreH.

OTKI3UITeH 3epTTey HOTHXKeciHIe GeppocHIMKOMapraHel]
OaJIKBITY/Ta MapraHell MeH KPeMHUN albIHybI coiikecinie 3,3 % xoHe
3,6 % apTKaH.

Byn ToxipOueni xapThllail KOKC KEYEKTUIIK CTPYKTypachlHa
HOTIKECIHE KAaThICTHI OOJIBIT TaObLIAIbI.

Kecte 3 — XKyprizinren toxipuOeHiH HOTHXENEpi

Hycka 1 Hycka 2
[ukiKkypaMm MaTepHaIbIHBIH KYpaMBbl, T

Mapranen KeHi 100 100
Koxkc 18,8 -
KeMip 294 -
XKapreinai Kok - 55,1
Homomur 16,8 14,8
Ksaprr 36,4 26,7
KopeiTna canmarsl, 47,8 50,3
Koo camMarsbl, T 47,0 45,4
Kox ecemiri, r 0,98 0,90
Kox werizainiri (CaO+MgO/Si0,) 0,5 0,5

Kecre 4 — xanracel

Kopsitna Kypamsl, %

Mn 70,3 69,6
Si 19,0 19,9
Fe 9,1 8,9
P 0,19 0,18

DNeMeHTTepAiH MeTauTFa oTiMi, %

Mn 69,8 73,1

Si 38,2 41,8

A¥iTa KeTy Kepek, 3epTXaHallbIK JJIEKTPIIEeHITepAe, KaHama
KBI3/IBIPY apKbUIbI XKY3€re acaThlH THIelbi MeurTep/e, OalKbIMaHbIH
KYPaMbIHJAFbl 0ACThl 3JIEMEHTTEP/IIH aJbIHYBbIH KOFApJIaTKaH JKOK.
[IprHaiipl ©HAIPIC JKAFAAWbIHAA KEHTSPMHUSIIBIK MEIITe OaJKbIMAHBI
0anKpITy, OyHIa CalKblH IHUKIKYypamMabl QUIbTpieymi KabaT
OOJIFAHIIPIKTAH KPEMHHUH MEH MapraHelTiH aJlbIHYybl 3€PTXaHaJbIK
KOPCETKIIITEH )KOFapbl 001a/1bl. COHBIMEH 0ipre *KaFbIMIbl KOPCETKIIIKe
KapThUIai KOKC YITICIHIH AJeKTpIlik Keneprici skorapsi, 800-1000 °C
TeMIlepaTypa Ke3iHJe KoMip KOPCETKIllIHEH KOFaphbl.

3epTTey HOTHXKENEpl capblajblp KOMIPIHEH TEPMUSUIBIK OHJACY
APKBUIBI IOCTYPII1 SJIICTICH IaXTaJlbl MEIITEeP/Ie KaAPThLIali KOKCTHI ay
MYMKIHIITIH KOPCETTi. AJIBIHFaH )apThiTail KOKC (heppoCHInKOMapraHerl
OaJKBITY KE31H/€ TOJIBIFBIMEH KOKC ITeH KOMIpJIiaIMacThIpa anajibl )KoHe
Maprasel| lIeH KpeMHU 1 IIbIFapbUIbIMBI YIIFasi/ibl. KopbITIaHbl OaNKbITY
Ke31H/Ie KOJIJaHbUIATHIH KapThIIall KOKC OHAIPICTIK MEIITepeT] KBICKa
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