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AHJIATIIA

JlunmomasiK xko0a 5 O0erteH TypathiH Al dopMarTel rpadukaiblK 0eJliMHEH
*KoHe kesiemi 40 OeTTeH TypaThIH ecenTeMe-TYCIHAIpMe Ka30aaaH TYpasbl.

byn xobama kaitHaraH KaOaTThl TMEIITEPJIH KOPEKTEHY TpPaKTIiCIH
KAHFBIPTYFa, JKaJFaH JIPUETCH >KOHE IPUIACTIIINEH KOPEKTCHAIPTiml OyHKep
KOJIBIHBIH KOHCTPYKIUSICBIHA €HTi3yre OalIaHBICTBI MOcelenep KapacThIPBLIAIbI,
OJI Heri3iHeH OYHKep carachlHJIa MaTepUAJIJIbIH TOYCNIUIITIH KO JKOHE caliMaK
OJITICYy >KYHECIHIH JKOFaphl JAJIIIKTET] JKOHE CEHIMIl KYMBICHIH KaMTaMachl3 €Ty
ecebinen KK mnemrepinin Ti30eriHiH OapiblK arperaTTapblHBIH CEHIMAl KOHE
TYPAKTBI )KYMBICHIH KAMTaMachI3 €TE/Il.

TpakT kaOABIKTaphIH KUHAKTAY JKOHE JKOHJEY Moceseyepi, COHBIMEH KaTap
KAyIICI3AIK KOHE €HOEKTI Kopray MEH KOplLIaraH OpTaHbl Kopray Macelesepi
KapacThIPBLUIFaH.

AHHOTAIUA

JIMTUTOMHBIN TIPOEKT COCTOUT U3 5 nuctoB popmaTta Al rpaduyeckoit yacTu u
pacyeTHO-TMOSICHUTEIbHOM 3anucku 00bemoM 40 cTpaHuna.

B  1gaHHOM TIpOEKTE  paccMaTpUBAIOTCA  BONPOCHI,  CBA3AHHBIE  C
MOJEPHU3AMEN TpaKTa TMWTAHUS T[€Yed KUISIIIEro CJIOs, BBEICHHEM B
KOHCTPYKIIMIO  TpakTa OyHKepa-muTaTedss C  JIO)KHOW  BUOPOCTEHKOW U
BUOponuTareneM, OOECIEeUMBAIONIECT0 HAACKHYI0 W YCTOMYMBYIO paboOTy Bcex
arperatoB uenu neyeir KC B OCHOBHOM 3a CUET YCTpaHEHHS 3aBHCAHUIM MaTepuaia
B ycThe OyHKepa U 0O0eCrnedyeHUs] BBICOKOTOUHOW U HAJCKHOU pPabOThI
BECOM3MEPUTEIIBHON CUCTEMBI.

JlaHHBIE BOMPOCHI BKIIOYAIOT B C€0s1 OCBEIIIEHUE MEPOTIPUSITHH, CBSI3aHHBIX C
AKCIUTyaTalueil u o0CIy>KMBaHUEM TIPEJIaraeéMbIX TEXHUUECKUX PEIICHUM.

PaccMmoTpensl BOIpoChl MOHTa)a, peMOHTa 00OPYIOBaHUS TPAaKTa, a TaKKe
OXpaHbl TPYJa U 3alUThl OKPYKAIOIIEH Cpebl.

ANNOTATION

The degree project consists of 5 sheets of format A1 of a graphic part and a
settlement-explanatory note in volume of 40 pages.

This project deals with the issues related to the modernization of the supply
path of fluidized bed furnaces, the introduction of a feeder hopper with a false
vibrating table and a vibrating feeder into the design of the tract, which ensures
reliable and stable operation of all units of the KS furnace chain mainly by
eliminating material hang-UPS at the mouth of the hopper and ensuring high-
precision and reliable operation of the weighing system.

The given questions include illumination of the actions connected with
operation and service of offered technical decisions.



2.2

2.3
2.4
2.5

3.1
3.2
4.1
4.2

4.3
4.4

MA3MYHBI

Kipicre

Kanmet Genim

MBIpbIll  KOHUEHTpAaThIH KallHay KabaTbl MemTepiHae KyHaipy
MIPOIICCIHIH TEOPHUSIIBIK HET13/epi

"Kazmuak" AK OMK maprrapsinga KyHaipy HeXbIHBIH T€XHOJIOTHUSACHI
KOHE >KaOIbIKTaphl

Ecentik-KOHCTPYKTOPJIBIK O67I1M

uxTa Ky#aipy anmapaTTapblHBIH Ti30€riHAe MeXaHWKa OeIiriHiH
KYMBICBIH TaJIay

XKanran nipinkaObIprackl MEH TEPMETUKAIBIK JIPUIKOPEKTEHAIPrilii
0ap KOpEeKTeH i prim-0yHKep Kacay

Jipin KO3ABIPFBII OUTITIHIH OEPIKTITIH ecenTey

MobIHTIpEKTEP/I1 TaHIaY

CepniiM/i xKanbIpakTapbl 0ap MyQTaHbl ecenrey
KopekreHaiprim-0yHkepai MOHTaxzaay, Oantay, TEXHUKAJIbIK KbI3MET
KOPCETY JKHE IKCIUTyaTalusiiay 0apbIChIH/A )KOHACY

MoHnraxnay xoHe Oanray

DKCcITyaTanusiiay Ke3iHae TEXHUKAIBIK KbI3MET KOPCETY JKOHE JKOH/ICY
EHOek Kayinci3airi xkoHe eHOeKT1 Kopray

KK nemrepinae Kyiaipy y4ackeclHIE€ 3WSHIBUIBIK NEH KayiNTUTIKTI
Tanaay

OnpipicTeri eHOEKTI KOpFay/ IblH YHBIMAACTHIPYILIBUIBIK MACeenepl
OHIPICTIK CAHUTAPUS )KOHE TUTHEHA

KK memTepiHae MbIpbII  KOHIEHTPATBIH  KYHAIPY  LEXbIHAA
’KaOIpIKTapFa KbI3MET KOPCETYI1H TEXHUKAJIBIK Kayinci3iri
KopsITbIH1BI

[TaitmananplIrad oaeoueTTEp Ti3iMi

o O Ol

11
11

11

17
24
26
27

27
28
30
30

31
32
32

35
36



KIPICIIE

Mpipbimn any ke3i, 9JeTTe Cyab(GUITI Kyiae O0JaThiH, ajl MBIPBIII HETi31HEH
chanepurnien (ZnS) KepceTUIreH KEH IMKi3aThl Oousbin Tabbuiansl. KeH yHemi
KemeHai 0osaapl, KYpaMblHa MBIPBIIITaH 0acka, KOPFachblH, MBIC, TeMip, KyMmicC
#oHe T.0. ke3aeceni. COHFbl YaKbITTa TYThIHYBI KOFApPbhl MEMIICKETTEP/IC CKIHII1ICH
IIMKI3aT MaiaagaHbUIa b,

JIyHuexKY3UIIK MBIpBIIT eHAIpiciHiH mamameH 50% Tar OacynmaH Kopray
MaKcaThIH/Ia TeMip OYHbIMIapabl KanTayFa KyMcallajbl.

JlyHuexysunik MeIpbim  eHaipiciHig 30% actambl KOpbITIAiap ©HIIpiCiHE
XKyMmcanaabl. MBIPBIIITEIH MBIC KoHE KaJllaWbIMEH KOPBITIACHl KOJIa JIET aTallajbl.
KomanbIH opTyp:ai CyphINTapblH MalllMHAXacaya KeHIHEeH KOJJaHa bl. MBIpBIITHIH
MBIC KOHE HUKEJIbMEH KOPBITIATAphl MEIbXUOP KOHE HEH3WiInOep Nenm aTaujbl.
KyMmic koHe anThiHMEH KophITHanap Oepy KaOlIeTTUIriHe ue OOoJIFaHJIbIKTaH,
MBIPBITITHI ACHLT METAAAP/IbI OOJIII aly YIIH METaJUTyprusija naigaianasisl.

MBIpBIT  KOCBHUIBICTAPBIH, MOCEJIEH OHBIH AHTUMOHHIIH 3JIEKTPIHEPTHUSHBI
KBLTYJIBIK DHEPTHUSIFa TYpPACHIIPY KypasilapbiHa WHTEPMETAUIU/ITI
XKapThUIAHOTKI3TIINTEp  peTiHae mnakganaHaabl. COHBIMEH Karap  MBIPBIII
AHTUMOHHJIIH KOCMOCTBI 3epJieiiey/ie JETEKTOp KypaaaapblH HYKTEIIK CaTKbIHIAATY
YIIIH KOJIJJaHA b,

OHepkacinTe KbILIKbUIAAHFaH ZnS TUAPOMETAJUTYPrusuiblK dicrieH ZnO ana
OTBIPBIN OHACHIl, MyHAa ZnO KbIIKBUABIK €pyiMeH aybiHFaH ZnSO4Cyiibl
epitinaiciH 40°C  apThIK e€Mec HJIEKTPOJIMT TeMIepaTypachlHIa AJICKTPOJIU3re
yIIbIpaTaIbl.

Mpipblll ~ anyAblH TUIPOMETALTYPIUSUIBIK —TOCUNIHAE KYHAIpYAIH YHTaK
kyhinaicin amymeH 800-1000°C temmnepatypana xyprizeni. KyiiHaiHIH KOFapbl
JTUCIIEPCTUIIN OHBIH KYKIPT KBIIIKBUIBIHIA JKBIIAAM KOHE TOJBIK ITaliMallaHybIHA
acep eTei.

Kytinipy — MBIpBIII MIMKI3aTBIH TEPMUSUIBIK OHJICYAIH T€TEPOTeH]Il MPOIEeCi.
by nportecc cynbGuATI MMKI3ATTHI TOTHIKTHIPY/IBIH HET13T1 TACLI OOMIBIN Kalyza.
Amnmaitna keH aykbiMabl 3eprreyiepae 1>100°C u P06m>105 ITa (aBTOKIABTHI
mapTTap) Ke3iHJe KBIIKbULAAHABIPBUIFAH CYyJbl MyJblIaJa KOHIEHTPATTap bl
€pITUIreH OTTETIMEH TOTBIKTBIPY MYMKIHAIN KepceTuial.l mapoMeramtyprusiibiK
TEXHOJIOTHSIFA KAThICThl OHBIH ©31HIH apTHIKIIBUIBIKTAPhl Oap: IIMKI3aTThI
TOTBIKTBIPY MEH IaiManayabl OIpIKTIPY, AJIEMEHTTI KyilJie KYKIPT ally >koHe T.0.
Anaiiia Oy OIICTIH TapallyblH TEXKEHTIH, ayKbIMIbl KEMIIUTIKTEepl e Oap.
Ocplnaifia, KYHZipy aca KEHIHEH TapaifaH »oHE MailajaHbUIaThiH TIPOIECC.
Kylinipyain 6actel MiHAETI — CyiIb(GUATI MBIPBIITHl TOTHIKTBIFA KbLIAAM, TOJBIK
JKOHE a3 IIBIFBIHAAPMEH TYPJICHIIPY, OJaH MBIPHIIITE  TOTHIKCHI3IAHIBIPY
TuiMIipek. by ke3ne KywiHAiHI, TEXHOJOTUSHBIH KeJleCl caThlIapblH JKY3€Tre achIpy
YIIIiH aca THIMI1 00JaThIH KOHE HOTIKECIHAC OHIPICTIH MKaJIIbl )KOFAphl TEXHHUKA-
AKOHOMUKAJIBIK KOPCETKIMITEPIH KAMTAMAaChI3 €TETIH KYH/Ie aly Kepek.



1 Kaanw! 66s1iM

1.1 MbpIipblll KOHUEHTPATBHIH KaiiHay KaldaThl mnemrepinae Kyuaipy
NPOLECIHIH TEOPUSJIBIK Heri3aepi

Kazipri yakpITTa MBIPBIII OHAIPICI MEH TYTBIHYBI aybIp TYCTI MeTajaap.ibl
OHJIey OOMBIHIIIA YKETEKII OpbIHAAPABIH OIpiH ajbIll OTHIP. OHEPKICINITE METANIbI
MBIPBITIT Ty YIIIH €Kl TOCUI MaigajnaHaabl — OYJI MUPOMETALTYPTHSIIBIK JKOHE
THAPOMETAIUTYPTUSIIBIK.  AJaiiia  MBIPBIIIT  METAJUTYPTHSCBIHBIH  JaMybl
THAPOMETAJUTYPTUSUIBIK OHAIpIC XKOJMbIMEH Xypal. Kaszipri tanma ma Oy Tocin
HET13r1 0OJbIN TaObUIABl JKOHE aNBIHATHIH OapiblK MBIPHIITHIH 90% actambiH
KaMmTaMachl3 erefi. OHBIH MUPOMETATYPIHSUIBIK TOCLT aiAblHAa Olpkatap
apTHIKIIBUIBIKTAPBI Oap, OHBIH 1MIIHJE:

1. mmMKi3aTThI TOJIBIK KOHE KEIIeH/I1 Mai1ajlanyFa MyMKIHIIK Oepe/i;

2. Kejew skoHe KypAe IMHKI3aTKa THIMI1 KOJJaHbLIabl;

3. a3 UIBIFBIHIAPMEH, SHEPTUSHBIH BIHFANUIIBI TYP1 — AJIEKTPIIIK KOJIJIaHbLIA/IbI;

4. aJbIHATBIH MBIPBIIITHIH Calachl )KOFapPHI,

5. DKOJOTHSUIBIK IIapajapibl TOJIBIK JKY3€re acblpyFa >koHE eHOeK
IapTTapBIH KaKcapTyFa MyMKIHIIK Oepe/i.

['uapomMeTaimyprusiiblK TOCUIMEH MBIPBIII ATy IbIH OHIPICTIK IPOLECT KeJlecl
caTblIap TI30€T1HEH TYPaJibl:

MaTepHuaibl Kyiaipyre naibiHaay;

MBIPBITIT KOHIICHTPATTAPBIH KYUIIPY;

KYHIIPY OHIMIEPIH KIKTEY;

nianMaay;

epITIH/IHI KocHallapAaH Ta3apTy;

AIIEKTPOJIN3;

KaTOJITHI MBIPBIIITHI KyiiMa KECEKKe KalTa OaaKpITy.

Kasipri Tagma MBIPBIIT aTyAbIH HET13T1 K31 MOJIMMeTall bl KCHHEH aJIbIHAThIH
CyI0(HUATI MBIPBIII KOHIIEHTPATHI OOJIBITT TaOBLIATBIHABIKTAH, KYHIIPYIiH HET13r1
MIHJIETI OJap/bl TOTBHIKKAH KOCBUIBICTApFa aca JKbUIJAM, TOJBIK >KOHE a3
IIBIFBIHIAPMEH TYPJICHIpY Oobin TaObutanbl. TaburaTra MBIPBIII KEH TYPIHIE
Ke37eCe/Il, MYH/Ia MBIPBIII Tay >KBIHBICTaphIHIA CETTeI MUHEpaIap TYPIH/IE 03T
AIIEMEHTTEPMEH KOCBLIBICTAp TY3€/Ii.

Kennep o3 KarapbiHa, MeTayigap KYKIPTIEH KOCBUIBIC TYPIHJE Ke3IECETIH
CyJIb(PUITI KOHE MeTajjap TOTHIK TYpPIHAE KE3eCETiH TOTBhIKKAH Aen OesiHel.
ToThIKKaH KeHIep, CyIb(DHUATIMEH CaabICTBIPFaHA aJJbIH-aJIa OAMBITYIBl JKOHE
METAJLTypPTUsIIBIK OHJICTIM aJlIbIHAA KYHIPpYIl Tajlan eTheiii.

KopracblH-MBIpbIII KEHIH OailbITy QuioTauus mpouect OOoJbI TaObLIabI,
MYH/Ia KeJIICIM HeT13T1 Macesenep meniaeIi:

1. cynsbuaTi MuHEpanmapabl 00C KBIHBICTAH 0OITy;

2. KOPFachblH MEH MBIC MUHEPAJIIAPbIH MBIPHIIII MUHEpAJIbIHAH 00Ty,

3. THUPUTTIH KOPFACHIH >KOHE MBIPHIII KOHIICHTPATTapbhlHA OTY MYMKIHIITIH
YKOTO KOHE TTUPUTTI KEKe OHIMIe 0oy;

4. anThIH MEH ©3r¢ LIeCcTe MeTaAapabl Oein amy.

NogogkowdE



Kaitnay Ka0aTbl MENIiHJE MBIPBIII KOHIICHTPATTapblH KYWAIPYy MIPOIECIHe
KYHIHA1 €N aTajaThiH, aIbIHATHIH OHJEY ©HIMI TEXHOJOTUSUIBIK OHJCYIIH Kejecl
caThUIApPBbIHBIH ~ THIMJI  I[IAPTTapblHA oCEp  €TeTiH, KeJecl TajamnTap.ibl
KaHaFaTTaHJbIPY KaXKET:

- JKOFaphbl Ppakiys MeJIepiHiH korapbl 001ysI (-0,15MM);
cyabGUATI KYKIPT MOJIIIEPiHiH ToMeH 00aybI (He 6omee 0,1-0,3%);
Cynb(aTThl KYKIPT MeJIIIepi Ke3JeCKeH koH (He 0oiee 2-4%);

(deppuT KoHE CHIIMKAT KOCBUIBICTAPBIHBIH MOJIIIEP] KAJIBINTHI 00Ty KEPEK.

Ky#inai — KatTel Kyiaipy eHIMAEpiHIH aca ipi GpakusIchl, 63re eHIMAEepAcH
KBIIIKBIJIIA €PUTIH MBIPBIITHIH JKOFaphl MOJIIEPIMEH epeKIIeIeHeal. ©OIci3
KYKIPT KBIIIKBUIBI €pITiHAICIHAE KYHiHAl epirimTirt keminae 90 % O60mybl Kepek.
byn Ttamantap KyHIHIOIHI THAPOMETAIUTYPTHUSIIBIK OHACYIIH TEXHOJOTHSIIBIK
MiHAeTIMeH mapTranaabl. Ce6edi KyphUTbIMBI 00C MBIPBIII TOTHIFBI MEH CYJIb(aThI
KYKIPT KBIIIKBUI €PITIHAICIHAE >XKeHUT epumai. An ¢epputti Typre OalaHbICKaH
MBIPBITI CYJIb(GU/I MEH MBIPBIIT aUTapJIbIKTall epiMeiti.

Cunukarrap Ty3Utyl 3UsH]IbI OOJIBIT KeJle/l, ce0ed1 MBIPBIII, KOPFACBIH KOHE
©3re¢ KE3JIECETIH METalJlap CUJIMKATTAphl KYKIPT KBIIIKBUIBIHIA €pIreH IrIMEeH,
NAJUIOUATHI, KUBIH CY3UIeTIH myibnanap Ty3emi. Kyiiinmi, OeltapanTasabIprbIIl
peTiHJEe TOJBIK MalJanaHbUTybl YIIIH, SFHUA IMaiManay Ke31HA€ OHBIH apThIK
MOJIILIEPIH TOMEH/IETY YIU1H, OJI IpLIiri OOMBIHIIA YCAK jKoHE OIpKeJiKi 00Ty KaKeT.

Ocputaiiina, MBIPbIII KOHLEHTPAThIH KYWUIIPYIIH TEXHOJOTUSIIBIK MIHJIETI,
YKOFaphlla alTbUIFaHal, CyIb(UATI MBIPBIIITH KYPbUIBIMBI OOMBIHIIA OOC IIaa
TOTBIKKA oHe O1p OeiriH cynbharka eTKi3y 00JbIN TaObLIAIbI, OJap MUHUMAJIbI
yaKbIT apaJibIFbIHJIAa JKOHE a3 IIBIFBIHAAPMEH IIaliMaliay Ke3iHjae >KeHIJT oHAeNe 1],
MBIPBIII MAKCUMAaJIJIbl OOJIIHE 1.

MBIpBIIITBHL  €PITIHAITE TIKEJIEHTOJBIK 06l  ally A9pe’Keci, MbIPBILI
CynbDUIiH KYWIipy TEpeHIIriMeH, SFHU JAecynbpypuszanusi IopekeciMeH
aHbIKTananael, ol 97-99% kypaiiabl. ChIHaKTBl ACPEKTEPMEH OpHATHIIFAH/IAM,
Maccaanmacy koHcTtaHTtackl 9100C OGactamkpuinaMm >xkorapbuiaiisl sxoHe 9800C
TeMIlepaTypajga MaKCHUMaJJbl MOHT€ >KETeIl J€, COJaH KEWiH TOMEHICH/I.
Ocpunaiima, 9100C-9800CTemmiepaTypa apaibiFbiHaa, 013 OacTamkbl CyIbQUATI
MIMKI3aTTaH KYWIHJIJE MBIPBIIT TOTHIFBIHBIH MAaKCUMAaJbl IIBIFYBIH aniambi3. Aca
JKOFapbl TeMrepaTypaja ajlblHAThIH OHIMJIE EPITIHAIHI JACTAUTBhIH KOCTajlapAblH
KQ)KETCI3 MOJIILIEP] YIIFasi/bl, MbICAJIbI: KDEMHE3EM, KaJIMUM, MBIC KaHE T.c.c. OFaH
Koca 910-9700C apanblfblH[Ia KOPCETUITEHHEH aca OFaphl TeMIlepaTypa Kyuaipy
KbUIIaMIbIFbIHA OlpIiiama ocep eTel.

TeXHOMOTUAIBIK MPOLECTIH Tarbl O1p epeKIIeNiri, KyHaipy NpoueciH CeHIM/I
KYpri3yre, COHbBIMEH KaTap PEaKIus SK30TePMUSUIBUIBIFBIMEH, MOCEJICH MEIITiH
peaKUMsUIbIK ~KEHICTITIHAE OTETIH, CyAb(HUATI IIMKI3aTThl aya OTTEriCIMEeH
TOTBIKTBIPY JK9HE KbLTy 06JIIHYyIMEH MIapTTajIaThlH apThIK XKbLTY MOJILIIEPIH KOOFa
MYMKIHJIIK O€peTiH, OHBIH aBTOISH LTI OOJIBIT TaObLIA IbI.

KaitHay kabaThIH1a MBIPBIIT KOHIIEHTPATTAPbIH KYUIIPY 9MICIHIH €PEeKIIENTiri,
(bU3UKa-XUMUSIBIK TIPOIIECTepre KaThICAaThIH Ta3, OI3/1H JKaFjaija OTTeriMeH
OaifpIThUIFAaH  aya  OipyakpITTa  KailHay  KaOaThIHBIH  Tajam  eTIIETIH
a’pOIMHAMUKAJIBIK PEXKUMIH KAMTaMachl3 €Ty KaXKeT.



Kabart kyi#ii yuike 6eniHeni:

- CY3y Kabarhl;

- KaiiHay Ka0aThl,

- acmaJjbl Kyiaeri Kaoar.

MBIpBIII KOHIICHTPATHIHBIH CEMIEN OpTachl apKbUIbl 0asty *KbUIIAMIBIKICH
ra3 arblHbl OTKEHJE, Ta3eTKI3TiIl OeTiHJAE >KaTKaH Cermesll MaTrepuall KadaTwl
KO3FaJIBICCHI3 KaJIa bl )KOHE OHBIH KOJIeMi ©3repMeiii — OCHI MapTTapaa o1 Cy3yIli
OOJIBIN TaOBLIAIBI.

['a3 aFbIHBIHBIH JKBUIIAMIIBIFBIH  OIPTIHAEN YJIFaWTKaHAa, KOHIICHTpAT
TYHIPIIIKTEPiHIH OCTIMEH Tra3 YHUKENiCl )KoHe KOHIIEHTPAT TYWIPIIIKTepi apachiHIa
TY3UIETIH KHMAachl OPTYpJl KaHaimjgap OOWMBIHINA Ta3abl OpPTa AFbIHBIHBIH OTYI
canjgapbiHaH KabOaT kexaeprici aprtansl. TyHIpHIIK calMarbIMEH IapTTalaThiH,
TUAPOCTATUKAIBIK KBICBIMFA TEH Ta3 aFbIHBIHBIH JKBUIAAMIBIFBIHA KOJI JKETKi3e
OTBIPBIT, KOHIIEHTPAT KabaThl TYTKBIPJbI CYMBIKTHIKKA YKCAWTBHIH OO0JIaJbl, SITFHU
JKaJIFaH CYWBIKTBIK KYHWiHE ©Tell. AYBIPIBIK KYUIIHIH OCEpPIHEH >KOFapFbI
JICHTCIICH TOMEHTIre arajbl, YHEMI KalKay KaOaTbIH TYy3€ OTBIPBIM, KOJJICHEH
oerine wue Oomanpl. JKanraH CYMBIKTBIK KYHIH KaMTamachl3 €TETiH, ayaHbIH
KBUTTAMIBIKTHIK TET€YPiHl MUHUMAJIbl KPUTHKAJIBIK >KbUIIAMJIBIK JIET aTajlabl. O3
KaTapblHa MUHUMAJAbl KPUTHUKAIBIK OKbULIAMJBIK  Kabarra oOpHalackaH
KOHIICHTPATTBIH TPaHYJIOMETPHUSIIBIK KYpPaMblHA TOYEJ i JKOHE TEOPHSUIBIK TYPIe
ecenTenenl. Anaija OHBIH TXKIPUOE >KY31HAEr! MIaMachl Ka)K€TTI MHHHMAJIIbI
mamMajiain OlpHelie >korapbl 0osaabl. byl miama MUHUMAIIJIBI JKOHE MaKCUMAaJbl
apachlHIa OpHajacaabl, OV Ke3/e TEIIKe THEITeH KOHIICHTpAT KabaThl acmaibl
kyiire etem xkoHe 0,11m/cexk kypaiiawl. Jlemek, KailHay KabOaTbl — KaOaTThIH
KO3FaJIbICChI3 CY3Y KYWl MEH OHBIH acnajibl KYWre eTyl apachlHIarbl apajblK KyH.
['a3 aFpIHBI  KApKBIHABUIBIFBIHBIH — MHHHMAJIbl KaXETTI JKBUIIAMJIBIKTaH
YKOFApPBI,MYHJIal KOFAPBUTYBI, Ta3 KOMIPIIIKTEPIHIH TY3UIylH KaMTaMmachl3 €Tel,
ojlap KabaTTa KO3Faja OTBIPHIN, KaiiHay KaOaThlHAAQ TYHWIPIIIK TEH Ta3/bl
KApKBIH/IBI apaliacThipa OTHIPHIN, OHBI OapOoTaxkmaiinbl. KaiiHay kabaTbiHAa Ta3
KOJIEMiHIH yJiecl — KaOaTThlH KEyeKTUTIrl aen aTtamaapl. MyHmal KapKbIHIBI
apanacTeIpy/a HETI31HEH YCaK TYWIPIIIKTEp THEYJEH IIbIFapyFa IEWIHT1 KOJaaH
KBUITAM OTeZl, ajd e3re aca ipi TYHIpHIIKTep KalHay KabaTbiHAa KeOipek
UPKYJISIUSTaHA B

1.2 "Kasumnuk" AK OMK maprrapsinaa Ky#aipy UexXbIHbIH
TEXHOJIOTHACHI KIHE KAOABIKTAPBI

"Kasmuuk" AK OMK KK nemrepinae KOHIEHTpaATThl KYWIipy Mpoleci
KeJeciziel xy3ere acbipbliaapl. KoHIeHTpaTTap KOWMAachiHAH IMUXTaHbl Tperdep
KpaHbIMEH KYWJIPY MEXbIHBIH KaOBUIIAFBII OyYHKEpiHEe THEH 1. biHkepaeH nuckimni
yCaKTarblllIKa YHTaKTay yIriH oepuieni. Jluckrep apaceinaarsl canpiiay (7,5 +2,5)
mM. [lemnTi icke KOCy YIIH KYKIPTTI TachIMaylay Ke31HAE OHBbI YCAOKTay Ke31HIE
TYTaHYbIH aJIbIH-aTy MakcaThiHna 12 % neiliH MIHAETTI TYPHAE bUIFAIIaHABIPY
KakeT. Jluckim ycakTarpllliTa YCAaKTaylaH OTKEH IUXTa KeJioey Tachaibl



TachIMaJJIaFblllika Tycipuienl. Tacmanel Kenbey TachIMaAarbllITaH IIMXTA
Tacmayibl THEY TachiMaiarbiiibiHa 6epuieni. KK nemrepidiy oHIMAUTITIH YIFauTy
ylriH Tuey TacbiManjarbimbiHa Ne 1 sxkoHe Ne 2 sjeBaTopiapMeH KIKTEY
y4JacKeciHeH  OepuIeTiH  KYHIHAIMEH  IIMXTajay  KOJIJaHbLIagbl.  Tuey
TachIMAJIJIAFbIIIBIHAH  MKUXTa coKaubl Tyciprimmed KK memninHig KaObuigay
OyHKepJliepiHE TacTalblHaAbl. ©OpOip memre eki Kaobuigay OyHKepiHeH
opHaTbUIFaH. JKuHakTayblln OyHKepyep Tikenedl mem OeniMiHIE OpHAalacKaH,
OyHKkepJiep i MaTepuaiIapAblH OITeTiN KaIyblH JKOIO YIIIH BUHUILUIACTIICH
¢yrepnenren. Illuxta OyHkepAeH Tacmaibl KOPEKTEHIIPTILINEH, Tacma
KO3FAJIBICHIHBIH PETTEJICTIH JKBUINAMIBIFBIMEH aFbIH apKbUIbI (DOpKaMepaChIHBIH
«KaitHay kabOatbiHa» Oepineni. Dopkamepa mem KaOaTblHA IIUXTa THEY YIIIH
KBI3MET KOpCETe/Il )KOHE OHJIA, aya YpJiey MalllMHAChIHAH OepiIeTiH aya MOJIIepiH
©3repTy apKbUIbl MaTepHall KalHAYbIH peTTeyre MyMKiHaiK Oepeni. Popkamepara
aya mslrbIHbI (900-2000) HM3/4.

"Kasmuuk" AK OMK kaitHay KabaThl el KeleciJied ammapaTypalibIk
opeigaanrad. KK mnemrinin Herizri anementrepi: (10-12) mMm skaiima OonarraH
YKacaJiraH IeIl KOpIychl 00bn TaObIa k. [lemn KarnraMachIHbIH 1K1 O€T1 KaliMa
cabecTTiH €Ki KaOaThIMEH >KaOBICTBIPBUIFAH JKOHE IIaMOTTHI  KIPHIIINeH
dbytepnenren. [lem TabanpiHan 1,2 MM KalIbIKTHIKTa OpHAJIACKAH MEIITIH TOMEHT1
Oemiri KanbIHABIFEI 375 MM KipmimimeH ¢ytepaeHenl. Ilem KeHicTiriHig OWIKTIr
9,65 M kypaiiabl. [lemTiH *KYMBICIIBI KEHICTITIHIH KOJIEMIHE IIaH MIBIFYbI JopeKecl
MEH CyJab(UITI KYKIPTTIH >KaHy Jopexeci Toyenal Oomanbl. Ilem kymoOesi
IaMOTTHI KIPIIIITEH jKacalfaH TOfbicnanbl. KyMOe3iH repMeTHKanblK €Ty YIIH
KIpIilI OeTIH CYWBIK IIBIHBLIBI XKaliMa acOecTIMEH Kajlalbl.

[lem KOHCTPYKUMSICHIHBIH >KayanThl 3JIEMEHTI aya TapaTy TabaHbl OOJbII
TaObUTa/bl, OFAH OHIMAUTIT Toyenai Oosanbl. Ilem TaGaHbl KadbIHABIFB 20 MM
nepbec MeTayul CeKIUsIapblHAH OpbIHAaNabl. TabaHbIHA KBI3SMET KOPCETYyTe
BIHFAMIIBI YKOHE JalbIHIATybl KapanaibiM OOJIBIN KeJIeTIH TaT 6acnaiThiH O0JaTTaH
JKacaJFaH aya TapaTyJblH CaHbUIAyJbl IIYMEKTEpl MOHTaXKIalIFaH. AyaaHblHA
toyeni TabansiHa (1500-2350) mrymexTep OopHATHUIAABI, OJAP/bIH «Tipi» KUMAachl
0,5 - 0,6 % netiin e3repyl MyMkiH. bi3miH karmaiina TaOaHBIHBIH ayJdaHbl 45 M2
Kypaiipl. TaOaHBIHBIH KOHCTPYKIIMSACHIHA TEK Tell OHIMJIUIN FaHa eMec,
COHBIMEH KaTap Ka0aTThIH KaJIBINTHl KalHAYbI, KOHIWIUSIBIK KYHIHII MEH ras
aJbIHYBI, TEIITIH KbI3MET €Ty Mep3iMmi Toyenai Oonaanl. TabaHbiHA KOMBLIATHIH
Tajanrap:

- mem TabaHbl apKbUIbl a3 KOCMACBIHBIH TYCYl OapJibIK KMMachl OOMbIHIIA
OipKenKi 00y KaXeT;

- KYWIIPLUIETIH KOHUEHTpAT TabaHbl apKbLIbI CE0LIMEY1 KaXKeT;

- TabaHbl, OHJIa BICTBIK KYHWIHI1 OpHAjJacKaH >arjaija, bICThIKKA TO31MIi,
JAWBIHIATYBI KaparaibIiM XKoHe ap3ad 00Ty Kepek;

- JKkapamchi3 OoiFfaH aya TapaTy IIYMEKTEpl J>KEHUT JKOHE IKbUIJaM
ayBICTBIPBUTYBI KAXKET;

- TabaHBIHBIH KBI3MET €TY MEP3iMi JKETKITIKTI y3aK 00Ty Kepek.

Kaitnay kaOateiHma Kyiinipy temmeparypacbkin 950-9800C apanbirbiama
YCTalIpl, KaJBINTHl I[IAPTKa KEATIpiareH aya wmbIFbHBL 16000-28000M3/car



Kypauel, ypiaey cepmimaiiiri 2000-4000 mmcyT. 6ar. [Tem kymOe3iHiH acThiHAA 3-
5 MM cyT. Oar. ra3 KbICBIMBIH ycTam Typazibl. l[lemTeH MIbIFaThiH rasnuap
temneparypacbl 500-5500C.

Onimairri 28800 um3/car sxoHe KbIcbIMBI 0,16 MIla aya HBIFBI3JAFBIIIIICIIT
neH QgopkaMepaHbIH aya KOIIIKTepiHe aya Oepell, oJaH aya TapaTy IIYMEKTepl
apkpuIbl Tienke etexdi. lllymekrepne aya xbpuigamibirel 55-60 M/c apanibIiFbiHIA
0oy KaxkeT, Oy KYHIHAIHIH TaOaHbl apKbUIbl MIAIIBIPAYBIH AJJIBIH alajbl KoHE
nemr TabaHbIHBIH 9pOip HYKTECIHE ayaHbIH KAJIBINTHI OepiTylH KaMTaMachl3 €Te/I.

MM e1FaTeIH
* (TozaHJaTELIFAH

;\iu ap)

Ypaey

1 — peakusIIBIK Kamepa; 2 — aya KaMepachl, 3 — aya TapaTy TabaHsI,
4 — hopkamepa; 5 — KaliHay Ka0aThl; 6 — TA0ATABIPBIFRI; 7 — KbUTY aJIMACTBIPFBIIIT
1 Cypert. Kaitnay kabaThl MemriHiH CyJI0achl



2 EcenTik-KOHCTPYKTOPJIBIK 00J1iM

2.1 HIuxta KYHaipy anmaparrapbIHbIH Ti30eriHae MexaHWMKa OOJIIriHiH
JKYMBICBIH TaJjjiay

KK meminae mmxrta KyHaipy anmaparTapblHbIH TI30€T1HAe MeXaHuKa OeriHIH
KYMBICBIH TaJfiay ’KOHE OHBIH AKCIUTyaTallusuiay TOxKIpuOeci Keleci KeMIIUTIKTep/l
alKbIHIAbI.

KK memrine xuHakTaybllll OyHKEpAEH IIMXTa Oepy Ke3iHae, OJapbiH
BUHUIUIACTIICH KalTaMachblHA KapamacTaH, MEp3iMIl TYpAe KaThIl Kalybl OpPBIH
ananel. Erep ocbl ke3ne KyMbICIIbI OyHKEp ay3blHa yCThe TY3LITeH KyMOe3miH
KCHETTEH OIBIPBLIYHI KYPCE, OHJIa Tacla KO3FaIbICHIHBIH KbUIAAMIBIFBl PETTEICTIH
Tacnajabl KOPEKTEHIIPTiIITep apKbUIbl, CAJIMAK 6JIIey >KYHWECIHIH OpPEKET €Ty
yaKbIThIHA KOHE OEpUIreH JeHreiiae Oepityl KalambliHa KeTipreHre JaeiiH, OipHere
yakbIT OOMBI MIMXTaHBIH APTHIK MOJIIIEP] TYCETIH OOaIbI.

bynkepne MarepuannbiH OiTelnylH KOJMEH, OYyHKepiiep KaObIpraiapbiH
Mep3iM/Ii COFYy eceO1HEeH YKOSIIBI.

Kympiciibl OyHKepiepAiH KaObIprajmapblHa Ipiial OCEKITY TalbIHBICTAPHI
Jipuii OeKITy OpHBIHJA OYHKEp KaObIpFalapbIHBIH OY3bUTYybIHA, OJIAPJBIH >KYMBIC
OapbICBIHIA ayKBIMIBI ITybIHA, OYHKEPJIEP OPHATHUIFAH TEH30JaTYHK KYMBICHIHBIH
OY3bUTybIHA OKEJI/II.

JKyMmbIcibl  OyHKEp-KWHAKTAFBIIITa MAaTEPUAIIBIH TYPHIT KaTyblH (KEM
THEJTEH JKYKIEH XYMBIC) K00 yakeIThiHAa KK memrepiHiH TyphIn Kamybl JTaiblH
OHIM MIBIFYbIH miamMameH 12 — 14 9%-ra TemeHaeTeNl KoHE IEXThIH TEXHHUKA-
YKOHOMUKAJIBIK KOPCETKIMTEPIH ayKbIM/IbI HAIIAPJIaTa IbI.

by keMuIimikTepai, HEri31HEH OyHKEp ay3blHIa MaTepUalIblH TYPbII KalTyblH
KOIO JKOHE CajMakK oJjIIey >KYHECIHIH J>KOFapbl HAKTBUIBIKIEH XOHE CEHIMJII
KYMBICBIH ~KamMTamachkl3 eTy eceOineH KK meminiyg Tiz0erinme Oapiibik
arperaTrTapJblH CEHIMIl >KOHE TYPaKThl KYMBICBIH KaMTaMachl3 €TETiH, >KallFaH
JTIpUIKAOBIpFachl MEH IPUIKOPEKTEHAIprini 0ap OyHKep-KOPEKTEeHIIPTINI jKacay
apKbUIbl IIMXTaHbl Oepy >KOHE MeJIIepiiey TYWIHIH PEKOHCTPYKIUSIAY apKbUIbI
xorora Oonanel. JKamraH AipikaObIpFackl MEH JIPUIKOpEeKTeHAiprimi 6ap OyHKep-
MOJIIIEPJICYIITI Kacay Ke3iHAEe — OpHAThUIFaH KOChIHABI Kyatbl 0,5 — 0,6 kBt
YKOFapbl OOJIMAMIbI.

KacamatelH kanFaH JIpUIKAOBIPFachl MeEH JIPUIKOPEKTEHIprimi  0ap
MOJTIIePJIeYi-OyHKep JKaOJBIKTBIH TYPBIN KATYbIH TOMCHJICTYTC >KOHE ITalbIH
OHIM-KYHIH/1 IIBIFAPbUIYbIH YIFAUTYFa MYMKIHIIK Oepei.

2.2 KanraH AipinikaObIpracbl MeH repMeTHKAJBIK AIPiIKOpeKTeHaiprinmi
0ap KopeKTeHAiprim-0yHKep kacay

2.2.1 Koucmpyxkyuanvly KbiCKauia cunammamacsl. 2 CyperTte KOepCeTUIreH
KaJIFaH  JIPIIKAOBIpFachl MEH TEePMETHUKANBIK  MIPUTKOPEKTEHIIprimi  Oap
MeJepieyin-OyHKep JKalaFaH AIpUTKaObIprackl 6ap KOpeKTeHaIprim-oyHkepaeH 1
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KOHE  DJICKTPMArHUTTI  JIPUIKO3ABIPYIIBICEI S 0ap TrepMEeTUKaIbIK  AIpil
KOpPEKTEHIIpTimTeH 2 Typaabl. ByHKepaiH kajaraH JIipia KaObIprackl OyHKep
KOPITYyCBIMEH CepHiMJii Tipeyiep 3 KOMeriMeH OailIaHBICTBIPBUIFAH JKOHE IPLI
KO3ABIPYIIBl 4 KeMeriMeH TepOenMenl KO3FallbicKa KenTipiiaedi. ['epMeTukabiK
JIPIT KOPEKTEHAIPprim 2 e3iHIH KanTaMachIMEH >KOpFapfrbl OejiikTe OyHkepaiH 1
HIBIFAPY CaHbUIAYbIHA OalIaHBICKAH, al TOMEHT1 OeJiKTe *eH 6 apKbUIbI TEIIKe
Jana mmaThlH OepeTiH IIHEKNeH 7 KochUrraH. Memmepneyim-Oyakep 1 mipin
KOPEKTESHIIPTILITEH 2 XoHe 1IIIHAErT MaTeprualMeH KPOHILITEHH JKoHE KYII OISy
natunkrepl 10 xemeriMeH anaxra 9 Tipeneni, on O6araHAap8 KOMETIMEH ipreTacka
OpHATBLIFaH.

i ‘ |
an mﬂL e
|
|
£ |
|
|
B |
z. |
B |
|
|
2 9
1 — xamraH Jgipin KaObIprackl Oap OyHKep; 2 — TEpPMETHKAIBIK JIpid

KOpeKTeHAIpriir;, 3 — Tipey; 4 — pama; 5 — Kakmnak; 6—mipiJi KO3bIPFHIILI,
[—IIp1a KO3ABIPFBINL;S — KanTama; 9—KyIll eJiey 1aTuurl.
2 Cyper. Kanran aipinkaObIprackl MEH Tr€épMETHKAIIBIK AIPITKOPEKTSH I prili
Oap MeJepeyin-OyHKep

XKanran gipin kaOblpracel OyHKEp KOPIYCHIMEH 2 CYpeTTe KOpCETUIreH
cepmiMIl  TipeyJep KeMeriMeH OallaHbICKaH, ajd TepPMETUKANBIK  JIPLI
KOPEKTEHIIPTim 9 cypeTTe KeNTipUIreH KOHCTPYKIUSFAa COMKEC OpPBIHIAJFaH.
['epMeTukanblk Jipil KOPEKTEHAIPTimI Oap KOPEKTEHAIPTiMI-OyYHKEP >KYMBICHI
KeJecijiel JKy3ere achIpbulajibl. TONTHIPBUIFAH MOJIIEPICYINI-OyHKEPAE IKOHE
YKYMBIC ICTET TYpPFaH MIHEKTe 7 MIPLT KOPEKTEHAIPTIMITIH 3JIEKTPOMArHUTTIK JIpi
KO3JIBIPFBINIBI 5 1CKE KOCBLIAJbI JKOHE NP1 KOPEKTCHIPTIMITIH KYMBIC OPHBIHBIH
TepOeicl OCepiHEH IIMXTa KYIIMNEH OarbITTaiFaH HMMITYJIbCTApAbl KaObLIIai bl
JKOHE IIIHEKKE 7 TYCe OTBIPHII, TYCIPY >KaFblHA Kapail KO3FaliaJbl, OHBIH OHIMJILIIT
JIpLT KOPEKTEHIIPTilITIH MYMKIHJITIHIIE MaKCHUMaJbl OHIMAUITIHEH OipiiaMa
oOFapbl Oonanbl. ByHKkep ay3blHIa MaTepuasblH TYPbHII Kally MYMKIHIITIH KOO
YIIIH KaJIFaH IIp1T KAOBIPFAChIHBIH J1P1i KO3ABIPFBIIMIBIH MEP3IM/II TYPJIE )KYMBICKA
KOCaJlbl JKOHE cepmiml Tipeyiepi 3 apKbUibl Jipia 3 OyphIlIbIMEH OarbITTaJIFaH
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JKajaFaH — JIPUIKAOBIPFAChIHBIH, — TEpOeNiCiH  TyAbIpajbl, OChbUIaWIa  Jipii-
TachIMaJIIAFbII YPPEKTIC KYphUIaIbl.

CepniiMai TipeyJiep KaTThUIBIFbI, KaJIFaH A1pUT KaOBIPFachl — CEpIIM/II TIpeyJiep
— JIpUTKO3IBIPFRINI JKYHeci >KYMBICHIHBIH PE30HAHCTAHTHIK PEKUMI KaMTaMachl3
eTieTiHaen Oonysl kepek. CoHja MIpUTKO3ABIPFBINIBIH OIIIPreH Ke3/Ae, >KalFaH
JIp1T KaOBIpFachl pe3oHaHC (E€pKiH KO3FAJIBICTAH IIBIFYbl KE31HJIE) apKbUIBl OTY
Me3eTiHJe epKiH TepOemicTiH OachulyblHIa TepoOemnic ammautygacsiH 0,5 — 1,5 ¢
KYPT YIFaiTaael, Oy OHBIH OCTIH YHEMI >kaObICKaH MaTepHaliaH TOJBIK OocaTyra
MYMKIHAIK Oepeni. JlipiaKOpeKTeHIiprinl eHIMIUIIN KYII eJiey AaTYUKTEepiHIH
KOMET1MEH LIBIFBIH PETTEY KYiHeciMeH OepuireH JqeHTenae ycTanasl. /4/.

2.2.2 I'epmemuxanvix OipinkopeKmeHOIpeiumiy HCYMbICULbl KOpCcemKiumepi
MeH KOHCMPYKYUANLIK oauemoepin ecenme). JIIpUTKOPEKTEHIIPTINT OHIMIIIT
aybICTBIPBUIATHIH ITHEK >KOHE IIHEK-CalMaK ©JIIeyilll OHIMIUIIeH COMKeC Kemy
kaxert, o1 I1=0,3 — 4,8 1/car Hemece I1=10,19 — 3,0 M/car TeH.

JIpIIKOpEKTEHAIPTINT MMeH KOPEKTEHAIPTim-OyHKEPiHIH MaHBI3bl 3JIEMEHTI
They ay3bl (OyHKep ay3bl) OoJblll TaObLIaAbl. ByHKep ay3biHIa CaHbUIAY apKbLIbI
OTY XbULAAMBIFBI V,, M/c, 5.16 /18/ hopmynacsl GoMbIHIIIA aHBIKTAIA]IBI:

VI/I :M'\/er (2)

MyHaaFbl | - TYPAKThI (KyM, OKTaC YKOHE IImat yurid p = 58);

Riuy — IIBIFAPY CaHBUIAYBIHBIH THAPABIUKAIIBIK PAIHYCHI, M.

Jipln-KOPEeKTeHIIPTillTIH THEY TEPE3eCiHIH TIKOYPHIITHl CaHbLIAYbl YIIH
IIBIFAPy CaHbUIAYBIHBIH TUIpaBIUKaNBIK paguycel 5.17 /18/ dopmynaceiMeH
aHBIKTAJIA/IbI:

R =

rux

N |-

ab
a+b (3)

MYH/IaFbI a )KoHE b — THEy BOPOHKACHIHBIH KOJJICHEH KUMachIHbIH oiiemi (a=0,09
M, b=0,12 m)

= o 209002 005
* 2 0,09+0,12

V, =58-,/0,0225 =8,7 M/c

CoHpa caHpUIAYJbIH MaKCUMAJIbl OTKIZy KaOineTTumri Q. MS/C, 5.19 /18/
dbopmyrackl OOMBIHINA aHBIKTAIA b

2oV : @)
Q,, =0,09-012-8,7=0,09 M°/c =324 M /u
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JleMek, BOpPOHKaHBIH MYHJAH CaHBUIAYbl, MaTCPHAIBIH OITCNIN Kaaybl
o0oamaranzaa, 3,0 M/car OHIMILIITIH KaMTaMachl3 €Tyl MYMKIiH.

biznin xarmaiina Topi3zi, erep BOpOHKaHBIH Oip TiK KaObIprachkl 0oJica, OHAA
OyHKep KaObIprachIHBIH Keyibey Oypblmiel ¢, Tpan,5.18 /18/ dopmaymnaceimeH
AHBIKTAJIAIbI:

¢=p+3° ()
MYHJIaFbI P - MaTePHAJIJIbIH TAOUFH €HIC OYPHIIIBI (J1aja MmaThl YiniHp = 45°).
@ =45°+3°=48°

Kanran kaObIprachl ®OK OyHKep KaObIprajiapbl YIIiH eHic OypbibiH 60—62°,
al JKaJIFaH JIpUIKAOBIPFAChIMEH Ka0bIKTANAaThIH OyHKEp KaObIPFachl YIIIH — €HIC
OypsIlIbH 45° nen KaObUITaliMBI3.

[epMETHKANBIK Mipil KOpeKTeHmiprim emimmimiri Q, wm/car, 5.21 /18/
(dbopmynacsl OOMBIHIIA aHBIKTAIA]IbI:

Q=3600-B-h_ -V, (6)

MYHAaFbl B — MIpUIKOpEeKTEHAIPTIMITIH TYCIpy OOJIriHIAE KYMBICIIBI KYKKOTEPYIII
kypai eHi (B = 0,09 M KaObu11aliMBI3), M;

V,, — cerreni MaTepralJIbIH AIPIIMEH OPBIH aYBICTBIPY KbUIIAMIBIFbI, M/C;

h, — Aipin KopeKTeHaiprilmTiH Tycipy Oemirinie cemnmneni MaTepran KaOaTbIHbIH
OMIKTIT1, M.

Cenmem Marepuan KaOaThIHBIH OMIKTIN hykoHE OHBIH IIPIIMEH OpBIH
aybICTBIPY O KbULAAMIBIFBl  VJIpUT KApKbIHJBUIBIFBIMEH, UIBIFAPY TEPE3ECIHIH
ouikTiriMeH, 11 cyperTe KOpCeTUIreH XYK KOTepylll KypasJiblH €HIC OYpbIIIbIMEH
aHbpIKTanaabl. JKyMmbIclibl Kypain TepOeNiCIHIH CepIIM/l TOJKBIHAAPHl Cemmel
opTara €Hyl OIINeNl CUMAaTKa ue OOJAThIHABIKTAH, TIPUIKOPEKTEHAIPTIIITE Cemmei
MaTepualJblH 00C O€Tli KHCBIKCHI3BIKTBI TMIIIIHTE HWe, OJ AKCIIOHCHITUAIIBI
TOyeNaUTiKneH cunarraitansl /14/. JlipUIKOpeKTeHIIprilmTiH Tycipy OeiriHie
cenmeni MaTepuan KabaTeHbIH OMiKTIr: 32 /14/ popMynachl OOMBIHITIA AHBIKTAJIA]BI:

L-102
h =H.exp| ———— 7
P Xp( 2,25.Kp+1,5J (7)

myHaarbl H — msirapy Tepesecinif ouiktiri (H = 0,1 M), m;

K, — XKyMbIC icTey pEKUMIHIH KOI(Q(PHLUEHTI, TUHAMUKAIBIK XKYKTEMEIep
JIEHTeM1H KOPCETEel KOHE KYMBICIIBI Kypall YASYiHIH TIK KYpaMIachIHBIH aybIPIBbIK
KYUIIHIH YJeyiHe KaTblHachkl Oousbin Kkeneni sxoHe 34 /14/ ¢dopmynacsiMeH
aHBIKTAIA/IbI:

B A-o” -sinp
~ g-cosa

K

p

(8)
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MYHJIAFBI® - KYMBICIIBI Kypan TepOemiciHiH aiHamManbel xuimiri, 50 Iy
AlfHBIMATBI TOK JKUIMIMiH/Ie DIEKTPOMATHATTI ipis KO3ABIPFBINI yITiH o = 314 ¢™;

B - mipin Oypseitsl, rpafd (P = 45°);

0. - HayaHbIH TOPU30HTKA Kesoey Oypsiiisl, Tpaf (o = 15°);

g — ayBIPIIBIK KYIIiHIH yaeyi, M/c’ (g = 9,81 m/c?);

A — AIPUIKOPEKTEHIIPTIIITIH KYMBICIIBI Kypasl TepOeTiCiHIH aMIUTUTYIAChl, M,
35 /14/ hbopmynacel OOMBIHIA aHBIKTAIA B

m -A
A=—22 9
- ©)
MyHaarel m, — C — 918 5IEKTPOMArHUTTIK IipUIKO3JBIPFBITBIH PEaKTHBTI

OeJII1HIH Maccachl m, = &8 Kr);

Ay~ peakTHBTI OomiK TepOENICIHIH AaMIUIMTYJAChl CaHblIayFa TEH JCII
anpiHanel, M (C — 918 nipisr KO3ABIPYIIBICH YIIIH A, = 4.10° m);

M, — JIPUIKOPEKTEHAIPTIIITIH AIpUT OOJIIKTEpIHIH Maccachl (3KYMBICHIBI Kypa
Maccachl, MaTephalifa KOCBUIFaH  OeJlirli  JKOHE  pEeaKkTHBTI  OeJIiriHci3
JIPLIKO3ABIPYIIIBI Maccachl), KT, 15 /3/ popmynacbiMeH aHbIKTaIabl:

m, = My, + Kyp My, + Mygss — M,=15+0,15-4 + 15 -8 =22,6 xr (10)

MYHJaFrbl M, , — KYMBICILBI KypaJl Maccachl, KT, (m,, = 15 kr);

K., — MaTepuainra macca Kocbury kodddunuenti (K, = 0,15);

M, — IIPUIKOPEKTCHIPTIIITIH >KYMBICIIBI OOJIriHAEe OpHajJackaH Marepuall
mMaccachl, kr (m,, = 4 Kr);

Maos6. — TIPLTKO3ABIPFRIN Maccachl, KT (C — 918 aipin KO3 ABIPFBIIIBI YITIH My

= 15 kr).
CoHna MakcUMapl TepOeIlic aMILTUTYAACHI:
8-4-107° 3
A=—""=142-10
’ M
-3 2
_1,42-10" -3147 - 0,707 10,45
P 9,81-0,9659
2
h,=01-exp| - 0205107 1_347.102
2,25-10,45+1,5 iy
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H — mirapy tepesecinin 6uikTiri; L — OyHKep Tepe3eciHiH KueriHeH
KOPEKTEH/TIPTIIITIH TYCipy COHbIHA JACHIHT1 Y3bIH/IBIFBL; &, D — BOPOHKA Tepe3eCiHiH
CBI3BIKTHIK eimemaepi; h, — cenmerni Marepran KaOaTbIHBIH OUIKTIr1; 0L — XKYMBICIIIBI
KypaJs TyO1HIH TOPU30HTKA KeJ0ey OYpHIIIbI; Yy — apTKbI Haya KaObIPFaChIHBIH
KeJioey OYphIlb; 3 — Aipiia OYPHIIIbL; p — MaTEpUAIIILIH TAOUFU €HC OYPHIIIIbI.
3 Cyper. JdipiIKOpeKTEeHIIPTIIITIH dKYMBICIIBI 00J1iri 00MBIMEH cerrei
MaTepuai KO3FaJIbICHIHBIH CYJI0AChI

TypakTsl TepOeic KUUIITHAE KOHE KYMBICUIbI KYpalablH Ken0ey OYphIIIbl
MEH Jipul OyphIIbI ©3repMEereH JKarjaiia JIpUIMEH OpbIH — ayBICTHIPY
KbUIIAaMABIFBIH V,, M/c, 25 /3/ popmynacer OoibIHIIIA aHBIKTAyFa OOJIAIBL:

V, =A-0-cosp-K, =1.10°.314.0,707 1,2 = 0,266 M/C. (11)

myHaarel K, — okpuimamMasik  Oepy  kodddwurmenti (15° OonmareiH - Aipii-
KOPEKTEHIIPTillITiH )YMbICIIBI Kypasl yirnin K;, = 0,75).

CoHja qipiIKOPEKTEHAIPTIMITIH MaKCHMAJIbl OHIMJILTIT1

Q=3600-0,09-3,47-10-0,266=3,0

Mo/car.

JeMek, MakcuMalIJibl TepOetic anMIMTYachlHaa Makcumanabl eHiMaunri 3,0
M/car (4,8 T/car) kaMTaMachI3 eTiIeal. OHIMILIIKTIH TOMEH/CYI, JJIEKTPOMArHUTTIK
JUPUTKO3BIPFBINT KATYyIIKAChIHA OEpIIeTIH, KePHEY/l PETTEY apKbUIbI JKYMBICIIIBI
O6mIKTIH TepOellic aMIUTUTYIaChlH TOMEHICTYMEH KaMTaMachl3 eTiuIeIl. OHIMIUTIKTI
3,0 M°/caF KOFapsl YIFAiTy KaeT OOJNFAHAA, OPHATY KYLIH pertey eceGiHeH
YKYMBICIITBI OOTIKTIH TOPU30HTKA KOJIOCY OYPHIIIBIH VIIFAUTY KaXKeT.

14



2.3 Jlipin Ko3abIpFbIl Oijirinin 6epikTirin ecenrey

OjetrTe OUTIK OEpiKTIKKE KOHE KaTThUIBIKKA ecenTenesni. Ic xy3inae Banmap
YyIIiH Oy3bUTyIBIH HETi3rl Typl Imapiiay OoJbIl TaObUIATHIHIBIKTaH, HET13T1
apThlHAH Iapiiay OepikTirine ecen anambi3. CTaTUKaNbIK OEPIKTIKKE €CenTey
TEKCepy PETiH/Ie OPBIH/IATA IbI.

biniktig ecenTik cyyi6ackl 4-cypeTTe KopCceTIreH.

Bau tex kana aebanaHc TipiUIAETITIH OPEKETIHEH €CenTelNe /i, TOP Topi3aec
KaObIFBI Oap cepmiMai mydTamaH maima OO0JaTBIH KYIITEPAl enemMeyre Oojaibl,
OWTKeHI My(Tanap YUIiH IMEKTI pYKCaT €TUITeH BIFBICY KE31H/Ie Paua/Ibl KYII IeH
Wiy CoTi YJKEH eMecC, COHJIBIKTaH OUTIKTepAl JKOHE OJapIbIH TIPEKTEPIH OCHI
KYKTEMEIIEPMEH ecenTey Ke3iHae eaemMeyre 00iabl.

ATRA P, TRB

4

ws)

0,075

0,150

90,5 Hm

4,9 Hm

Mo

4 Cypert. BUTIKTIH ecenTik cxeMachl

OJIEKTP KO3FANTKBIIIBI JaMBITAThIH aWHalMallbl COT MbIHAa (Qopmyna
OOMBIHIIIA AaHBIKTAIAIbI:

N,
M, = - (12)
3
M =27107 g Hom
® 153

TipekTepaiH peaknusUIapblH aHBIKTAYy VIIIH HYKTEre KaThICTBl COTTEp

COMAacChIH KypaniMbI3 A - 2M, :

Y M, =0 (13)

'Pﬂ'%+RB'|=0 (14)

MyH/1a | — MOMBIHTIPEKTEPIIH TIpEKTEP] apachIHIAFbl KAIIBIKTHIK, M;
15



B, H Tiperinig peaknusacel MpiHaAal hopMyna OONBIHIIIA aHBIKTATAIbI

Ry =2 (15)

ARA , H TiperiHiH peakuusChIH aHBIKTAy YIIIH BZMB HYKTECiHE
KATBICTHI COTTEP COMACHIH KYPaiMBbI3.

> M, =0 (16)
Pﬂ-IE—RA-Izo (17)
Ra=t (18)

R, =¥=1zo7 H.

Tipex peaknusiIapblHbIH JTYpPbIC OOMYBIH TEKCEpy YIIIH MbIHa (Qopmyia
OOMBIHIIIA Y OCIHE TEKCEPY KacalMbI3

2.y=0

RA—PH‘FRB:O

(19)

1207 — 2414 +1207 =0

0=0
EH sxorapsl Uity coTi My, max, H-M O€T1 apaJIbIKTBIH OpTachiHa 00JIaIbl XKOHE
MbIHa (hopMyia OONBIHINIA aHBIKTATIAIbL:

Y

u.max 4

(20)
_ 2414.0,15

nmax

M =90,5H-M.

binmikrig annein ana auamerpi d, m 15.1 /12/ dopmynacel OoiibiHIIA
aHBIKTaNUMBbI3:
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3
dzsm (21)
0,2-[t]

MyHJ1a [T] — Oypany Ke3iHje pykcar eTirerin kepHey, MIla (pexykTop koHe Oacka
na Oumikrep yinH [t] = 12 — 15 MITa).

3
d>s| 2197 _157.10%
0.2.12

KOHCTPYKTHBTIK maiibiMaaytap Ooibiama d=40-10° M moiisiHTipeKTepi

OTBIPFBI3YFa 011K MOMBIHBIHBIH TUAMETPIH aJJIbIH ajia allaMbI3.
Ecenrenren nepekrep OoiplHImA KayinTi KumMa M= 90,5 H-m
apaJIBIFBIHBIH OPTAChIHIA OpHATACKaH.
Ou. max», MIIa KYPBUIFBICBIHBIH €H OFaphl KEpHEYJepiH MbIHA (GopMyIia
OOMBIHIIIA AHBIKTANMBI3:
M, -10°

G W (22)

u

mynznarsr W, — Maifbicy 6imiri KEMachIHBIH Keaepri cot, Mm°, 15.6/12/ hopmyacsr
OOMBIHIIIA aHBIKTAIAJIbI:

W, =01-d?

(23)
W, =0,1-40° = 6400 Mm°
3
G =220 141 MITa.
' 6400
AliHany kepHeyi T, MIla MbiHa hopmysia OOMBIHIIA AaHBIKTANMBI3:
T, = My
“02-d°

(24)

49 _038 MITa.

T, =
0,2-0,04°

17



KeicbiMrFa To3iMaimik 1meri o3, MIla wMbiHa Qopmyna OoifbiHIIA
AHBIKTAaNMBI3:

6,=05-0, (25)
MYHJIaFbl G, — 0onaT OepikTiriniy meri, MIla

6, =0,5-1000=500 MITa.

bypayra te3iMautik meri 1.;, MIla MbiHa opmyrna OoiibIHIIIA aHBIKTaTIbI
15.7 112/

1,=030, (26)

1, =0,3-1000=300 MI]a.

Kyrora tesiMaurik meri t, MIla 15.7 /12/ ¢opmynacel OoiibiHIIa
aHBIKTAJIA]IbI:

1,=0,65-0, (27)

1, =0,65-1000 =650 MI]a.

Tex S, Maiipicy apKpUIbl MIapIiay KeAepTriciHiH KOpbl MbIHAa QopMmyia
OOMBIHIIIA AHBIKTAWMBI3:

S, = %4 (28)

MyHpnarel G, — KEpHEY LMKJIAEPIHIH aybIClajibl KypamJac amIUIMTYIAchl,
MIla mbiHagait popmyiia GOMbIHIIA aHBIKTAIAIbI:

M
% =or.a° (29)

~90,5-10°

c,=—————3 =141 MlI]a.
0,1-0,04

Om — TYPAKThI Kypamaac amiuintyaacel, MIla (o, =0)

18



K, — miny ke3iHae KepHEy MIOFBIPJaHYBIHBIH THIMII KO3 UIIMEHTI (KecTe
OolibIHIIIAa aHBIKTalMBI3 15.1 / 12/)

Ky — Macmra0tel haktop (kecte OOMbIHIIA aHBIKTaUMBI3 15.5 / 12/)

Kr — Kenip OyabIpabIKThIH (akTopbl (KecTe OoibIHIIA aHBIKTaWMBI3 15.6 /
12/)

Yo — 15.6 /12 / 1mrapTel OOMbIHIIA KEPHEYAIH TYPAKThl Kypayllbl ITHKIIHIH
mapiiay KeJepricine ocepiH Ty3eTeTiH KO HUIHECHT

500

14,1-1,64 . 4 15.0
0,77-1

S =16,65

Tek Oypay apKbpUIbl IIapuiay KeaepriciHiH Kopel S, 15.4 /12/ dopmynacs
OoMbIHIIIA

S, = Ll (30)

#.'. -T
KoK YT

MYHJaFbl T, — KEpHEY LUKIJIEPIHIH ayblcnallbl Kypamaac aMmiuTyaacel, Mlla 15.5
/12/ hopmymacel OONBIHIIA aHBIKTAIA B

05-M
R, (31)

0,5-49

T, = 5 =0,2 MIIa.
0,2-0,04

Tm — TYPAKTHI Kypamaac ammnryaacsl, MIla (6, =0 CyMBIKTBIK)
Y, — KEpHEYy ULMKJIIHIH TYPaKThl KypamJiac oCepiH IIapiiay KeaepriciHe
Ty3eTeTiH Kodpuuuent 15.6 / 12 / mapTsl OolibIHIIA KaObUIIAMMBI3

_ 300
021,35, 9,1.01
0,77-1

S =38318

Wiy meH OypayibIH O1pJIeCKEeH dpeKeTi Ke31H e mapIiay ibiH Keaepri KOpbIH
S mbiHa popMmyiia GoiibiHIIA aHBIKTAaUMBI3 15.3 /12/:
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S, S,

\JS2 +S2

MyHa [S] — mapiray KenepriciHiH pykcart eTireH KOPhI.

S= >[S]~15 (32)

16,65-8318

S—
\/16,652 +83182

=16,65

16,65> 1,5

G« CTaTUKaNbIK O6epikTiri, MIIa 15.8 /12/ popmyrnacs! O0ibIHIIIA aHBIKTAHMBbI3

6, =40-+3-1° <[o] (33)

MYHJaFbl [G] — mIekTi pykcar etineriH kepuey, MIla 15.10 /12/ ¢opmynacsr
OOMBIHIIIA aHBIKTAJIA I

[6]~ 0,8-G, (34)
MYHJAFbl G; — TYPaKchI3abIK meri, MIla

[]~ 0,8-800 = 640 MIIa

o, =+141%+3.0,382 =14,1 MITa.
15.11 /12/ mapTsl opbIHAATAIbI
o< [0] (35)
14,1 MIla < 640 MITa.
BimikTi KaTaHIBIKKA €CenTenMmis.

I Giniktin wHepums MomeHntiH, MM~ 15.12 /12/ dopmymacsl GoiibIHIIA
aHBIKTalMBI3

(36)

_3,14.40°

| ~13-10° M

y uiny, M 15.2 /12/ xecteHiH hopmynackl OONBIHINIA aHBIKTaWMBbI3
20



P, 9 @ -

2 2
s (2] 2]
=0,0062-10° M.

3-2,1-10°-1,3-10° -150

y:

Niny mamaces [y], mm 15.13 /12/ popmynackl OolibIHIIIa aHBIKTaHMBI3
[y] = 0,0003:I (38)
[y] = 0,0003-150 = 0,045 mm.

15.14 /12/ mapT opbIHaJIFaHbIH TEKCEPEMI3

y<Iyl (39)
0,0062 MM < 0,045 mwM.

[IapT opeIHAATABI.

B B

A xoHe B VA'YB MOUBIHTIpEKTEpIHAET1 OUTIKTIH Oypbuty Oypbimibl 15.2 /12 /
KecTeH1H (popMyrackl OOMBIHIIIA aHBIKTAIA b

o

(130) (159) (10,22}
N =07 =0,00012

ATTB T 6.21.10%.13-10° -150

CanpICThIpaMbI3 ~ alIbIHFAaH OYpBUTY  OYPBIIIBIHBIH — IIaMAaCchlH  OUTIKTIH

MOMBIHTIpEK pPYKCaT ETIIreH IIEeKTI pykcaT etuired [0], pam keneci dopmyna
ooiipiama 15.15 /12/:

0<[0] (42)
0,00012 < 0,005 pan.

Ban ece61 OBM oxkyprizingi, ecentey OarmapiamMachl JKOHE €CEITey
HOTHXenepi b KockIMITIachIH .
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2.4 MoiibIHTipeKTEpPai TAHIAY

JKanran JipiAerimTiH KYMBIC >KaFJalblH KOHE OCBTIK JKYKTEMEJIEepIiH
OOJIMaybIH €CKepe OTBIPBIN, MOMBIHTIPEKTEPAIH KOHYbIHA apHajfaH OuIK
MOUBIHBIHBIH quaMeTpi d = 0,040 M, OuUTiKTIH aitHamy kuiairi n = 1460 o6/muH,
OTE€ XKW1 KOCBUIYJIap MEH aXbIpaTyJlap/IblH CaldapblHAH KYMBICTBIH aybIp PEXKUMI,
TOyNMK Oobl kymbic icTereH kezme L = 80000 car pecypcwiH, 1000C-Tan
ACMaMTBIH KYMBIC KE31HJE MOUWBIHTIPEKTEP/IH TeMIlepaTypachiH, aeOanaHCTaphl
JKarblHaH €H YKOFAPhI OPEKET €TETiH XYKTeMeHi TaHmaimMbi3 F, =0; F, = Ry = Rg =
2414/2 = 1207 H.

AnpapiH anma katanor OoibrHIa Ne 308 — pammanasl mapukTi Oip KaTapJiibl
(MEMCT 5721-75), nunamukanbik xyk keteprimTiri C = 31900 H, craTukambik
xyk keteprimrirt Co = 22700 H, aitnanyasia mekTi xwuitiri 5000 avin/mun 1460
altH/MUH.

244 / 2 / dopmynacel OombiHma P, H »SKBHBajIeHTTI KyKTeMeciH
aHBIKTalMBbI3

P=X-Y-FrKoK, (43)

MyHAaFbl X — MoHI X=1 paauanjsl )kxykreMe KodhPpuuueHTi;

Y-aitHany Ko3Gh@dUIMEeHTI, MOWBIHTIPEKTIH 1IIKI CAKWHACBIH aWHAIIBIPY
Ke31HJ1eT1 OIpJIiKKe TeH;

Ky — )KYKTEMEHIH CHITaThIH €CKEPETiH KayirncCi3miK KOA(h(MUITMEHT1; KaIbIIThI
TOJIKyJapsl 0ap xykreme yuriH. Kq=1,5;

K, —remniepatypa koadduruenti, t remmnepatypacsl 100 C geitin, K, =1;

Fr — paguanne! sxykremeniy mamacsl, H (F, =1206 H).

P=1.1.1207-1,5-1,0=1811 H

2.45 /3/ hbopmynacel OolibIHIIA Lyg 9KBUBAIEHTTI OCPIKTITTH aHBIKTAMBI3

Lhe = Kre-Ln (44)
MyHJa Ly — MOMBIHTIPEKTIH >KUBIHTBIK KYMBIC YaKbITHI, CaF;
Kue — kykTeme pexuminiy koddduimenti, Kye = 0,5 KaObuiaHATBIH aybIp

KYMBIC PEXKUMI YIIiH, JIPLT KO3ABIPFBIIIBIHBIH KA1 KOCBUTYBIH-OLIIPUIYIH €CKepe
OTBIPBII, MbIHA (POpMyJia OObIHIIIA aHBIKTANUMBI3: 13 /2/

Lne = 0,5-80000 = 40000 u.

Le DOMMMIHUKTIH PECYPChIH aHBIKTANMBI3, MIIH.00. 2.46 /3/ dopmynacs
OoWbIHIIIA

Le = 60-10°n- Lye (45)
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MYHJIa N — MOMBIHTIPEKTIH 111K CAKWHACBIHBIH aliHaJTy KHLIIT1, aiiH / MUH.
Le = 60-10°°-1460-40000 = 3504 muH. 06.

Onya MOMBIHTIPEKTIH KaXETTI AWHAMUKAIBIK kYK keteprimTiri C, H, oHbIH
KYMBICBIHBIH KaObUTHaHFaH maptrapsl yirH 2.47 /3/ ¢dbopmynacel OOWbIHIIA
aHBIKTAJIA/IbI

C=P,-p (46)

MYHJIaFbI p — J1ajla KOpCeTKil (IapuKTi MOJMUITHUKTEDP YIIiH p=3);

a1 — CeHIMIUTIK K03 duiuenTi (a;=1,0 TOAMUTHUKTED YIITIH));

a, — METaJUl CanachlHbIH OHE NaijallaHy >KaFJaiiapbIHbIH OlpJiecKeH
oCepiHiH KabUIaHFaH K03 GUIMeHTI (Mapuk Topizainep yuriH a; = 0,7-0,8)

C—1811.5/-2°% _a0075H.
1.075

biz tanmaran Ne 308 mommmmuuri C = 31900 H nuHAMUKaANBIK KYK
keTeprimTiri 6ap, 6y 30275 H kem, gemex, Ne 308 moAmMmHUKTEPAl TYTKUTIKTI
TaHJIalMbI3, ce0eOl1 0JI TMHAMHUKANBIK JKYK KOTEPrilTiri OOMBIHINA Y3aK Mep3iM/Il
TajarnrTapra sxkayan oepei.

MOo#BIHTIpEKTEp/IIH CTaTHKAIBIK KYK KeTeprimTiri 2.48 /3/ dopmyna
OOMBIHIIA  JUHAMHKAJIBIK  KYK  KOTEPTIIITIri OOMBIHIIIA eCeNnTelreH
MOMBIHTIPEKTEP/I1 TEKCEPY YIIIH aHBIKTAHMBI3

Po< Co (47)

MYHJaFbl Py— SKBUBAJIGHTT1 CTaTUKAJIBIK JKykTeme, H;
Co— cTaTuKabIK KYK KeTeprimTiri MoubiHTIpek (Co= 22700 H)
MoiibIHTIpEKKE dcep €TETIH AKBUBAJICHTTI CTaTUKAIBIK *KykTeme, Py, H 2.49
/3/ popMynacel OOHBIHIIIA aHBIKTAJIA bl

Py = XoFr + YoFq (48)
MyHarbl Fr — pagnanae! xykreme, H (F, = 1811 H);
F, — ochTik xkykTeme, H (F, = 0 H).
Taza paguanasl xxykreme kesiaae Pp=F, = 1811 H
MyHpaif )KyKTeme YIIiH:
Co=22700H> 1811 H

Tekcepy mapThl OPbIHAAIAIBI.
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2.5 Cepnimai skanbipakTapsbl 0ap My TaHbI ecenrtey

S5-cypeTTe KepceTuireH cyjida OOMBIHINIA CepIiMIl JKamblpakTapbl Oap
MydTaHbl ecenTeiimMi3z. MyHaalh MyQTaHBIH CepITiMII AEeMEHTI (CepriMal KaObIFbI
O0ap mydrta) Oypayra )ymbIc icTedal. MyHaait mMyQTaHBIH XYKTeMe KaOlaeTi
HETI31HEH pPEe3eHKE MaTa HEMEece PE3CHKE AJIEMEHTTIH HIaplliaybIMEeH IIEKTENeIl.
Mynmait mydramapaplH OCpIKTITIH €cenTey KBICKBIIT JKaHBIHIAFbl KAMAJaFbl
XKBUDKY KepHeY1 OoibIHIIa opeiHaanaas! (D 6oiipiHIa), OYJI peTTe pYKcaT eTiITeH
kepueyai [t] = 0,4 MIla kaObuimanbI.

5 Cypet. MydTansl ecenrtey cxemachl

blrbicy kepneymiri, MlIla, 25 /5/ popmynacer OOlbIHIIIA aHBIKTaWMBbI3

2-M_ -10°-K
T= ° <[]
4-D,-5-b (49)

myHaarbl K — xKykTeme pexxuMiniH quHaMukanbik kodddumuenti (K = 1,3-1,5),
=1,5;

8 — KaJIBIH/IBIFBI PE3HHOTKAHEBOTO XKarbIpak Mydranap (8 = 5-10° m);

D, — xapTbinaii Mydransig auck guamerpi (D; = 90-10°° m);

b — pesenke-Mara xamnsipakiacsiabig exi (b = 30-107 m);
3 - My TaHBIH KYMBIC JKaITbIPAKIIAIAPbIHBIH CaHBI.

2-49-10°-15

T= S - —=27,2-10"*Mlla <[t] = 0,4 MIIa.
4.90-107-5-107-30-10

Hlemek, cepmimai MyQTaHBIH KOHCTPYKTHUBTIK  ejiemjaepi OyHKep-
KOPEKTEHIIPTIlI KajdFaH IPUIAETINTIH MIPUIACTINIIHIH CEHIMII JXKoHE Oepik
JKYMBICBIH KaMTaMachI3 €Te/Il.
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3 Kopexkrenaiprim-0yHkepai MOHTakaay, 0anray, TeXHHKAJIbIK KbI3MeT
KOPCeTY JKoHe IKCIIyaTalusyiay 0apbIChIHAA JKOHAEY

3.1MoHTax/Aay KIHe DanTay

MoHTaxx/1ay KOHJIBIPFBIHBI JKCIUTyaTalusyiay OPHBIHIA OpPBIHIAJIAThIH, OHBI
KUHAY, KYMBICIIBI (5KOOalbIK) OpbIHFA OpHATy, Oarrtay >KOHE HSKCIUTyaTallusFa
OTKI3y OOMBIHIIIA )KYMBICTAp KEIICHIH KAaMTH/IbI.

Memnmepreyim-0yHKepAiH AIpUIKOPEKTEeHIPTIIIeH 0ipre rabapuTTiK emmemMi
Maccachl IIAFblH OOJIFAHMABIKTAH, II€XKa OJI TOJBIFBIMEH J>KMHAIFAH KYHJe
xeTkizineni. byn skarnmaiia naiiblHIay KYMBICTApBIHBIH KEIIeHI: OaillaHbICTBIPY
OOMBIHIIIA KYMBIC OPBIHIATYBIH (OpHATY ChI30Achl XOHE >KYMBIC ICTeN TYpFaH
XKaOJIbIKTapMEH TYHICTIPY), aTMacThIPaThIH XKaOBIKTHIH — ITHEKTI OyHKepIep jKoHe
CaliIMaK  ONIIEYyill MIHEKTep JCMOHTAXBIH, MOHTAXIAJIaThlH  KaOIBIKTHIH
(KopekTeHaiprim-OyHKep) NalbIHAAITYbIH KAMTUTBIH Oonanbl. Tikeleld MOHTaxIay
YKYMBICTAPBIHBIH KEIIEeHI: KOPEKTEHAIPrii OyHKepJl MOHTaX/ay OpHBIH Oeinriiey
(aymaHapl AalbIHAAY), KOPEKTEHAIPTi OYHKEpP/ll MOHTAXK/IAY, NYPHICTAY HKOHE OHBI
ananra OekiTy, Oamray >koHe Oailkam Kepy, ChIHAY >KOHE JKCIUTyaTalldsfa ©eTKI3y
OOJIBII KeJNel.

bynkepni MoOHTaxgay aiJplHAAa JKOHE OHBI MOHTaxaay OapbIChIHIA
MeJIIIepeyin OyHKep/ Il KYII eJIIey AAaTYMKTEPIHIH OJIIeMIMEH COMKEC KeJIeTiH
apaJiblK ajlaHFa - OoJIBaHKara OpPHATAJbl, KOPEKTEHIIPTiiml OyHKEpAl OpHATHIM,
JYphICTaFaHHAH KeWIH KaIIBIKTHIK aJlaHJAapBhIH IIBIFapajbl JKOHE OJapblH OpHBIHA
KYLI eJiey JaTYMKTEepiH OpHaraibl >koHe Oekiteni. Kopekrenaiprim-OyHkepal
MOHTaX/1aylaH KEeH1H KaKIarblH JoHEKepIeial.

KopekreHaiprim-0yHkepal MOHTaXAay Ke3iHae ewmoip apHailbl MOHTaXaay
XKaObIFbl J)KOHE TaKeNaXJbIK KepeK-)KapakTap Tajlal €TUIMEW I, MOHTaXJay YILUIH
[eXTa KOJJIaHBUIATHIH YK KOTepY MEXaHU3M/Iepi Mai1aaaHblia bl

MoHTaxaayabl asiKTaraHHaH KEHiH TUPUTKOPEKTSHIIPTIITIH
AIEKTPOMArHUTTIK  JIPUIKO3ABIPFBIINIBI ~ MEH  JKaJFaH  JTIPUTKAOBIPFaChIHBIH
ne0aJaHCThIK TIPUIKO3IBIPFBIMIBIHBIH 3JICKTPKO3FAITKBIIIBIH 1CKe KOCAIbl JKOHE
OHBIH JKYMBICBIH Ooc Oaiikanm kepemi. byn ke3me >KyMbIC OapbIChIHIA COKKBI
XKYKTeMernep OoiMmay YIIiH, >KYMBICIHIBI OOMIKTIH ay3bl, JIPUTKOPEKTEHIIPTIIITIH
BOPOHKAachl MEH OyHKEp ay3bl apachlHJaFbl, COHBIMEH KaTap >KajfaH Jipil
KaObIprackl MeH OyHKep KaOBIpFachl apachlHJaFbl KaXKETTI CaHbLIAYJIapablH
YCTanyblH KaJaraIanpbl.

boc Kkyiizne )KyMbIChIH OaliKanm KOpreHHEH KeliH OyHKEHpP/iH Jajia InaThIMEeH
OIpTIHIEN TONATBHIPBUIYBIH KYPri3ell >KOHE OPTYpJl pPeXUMAEpPIAE KOPEKTEHAIprill
OYHKEpJIIH >KYMBICHIH ChIHaiAbl. Memiepieyim OyHKepAe opTypil Marepuanl
MOJIIIEPIMEH KaJlFal JIPIIKAObIPFAChIH ChIHAY KE€31HJI€ KO3FaJbICTaH €PKIH IIbIFY
PEeXKUMIHAEC [IPUT KO3JABIPFBIIITHIH AJEKTPKO3FAITKBIIIBI  OIIIPUITeHHEH KeHiH
BuOporpad KeMeriMeH >KaifaH MIpiTKaObIPFAChIHBIH MaKCUMaJIbl TepOeric
aMIUTUTYJAChIH aHBIKTalABl (CypeT 6) »oHe OyHKep ay3blH/Ia >KOHE >KajFaH
JTIpITKAOBIPFachIHA Jaia IIMAaThIHBIH CEHIMII 6Tyl MeH OlTeIMeyiH KaMTamachi3
eTeTIH OeHUTEHTepIMIIIK TiPUIKO3BIPFBIIITEIH JKYMBIC V3aKTBIFBIH KOHE Kigipic
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Y3aKTBIFBIH QHBIKTANIBI. IJICKTPKOZFAITKBIIITHIH KYMBIC Y3aKThIFbl OUTIKTIH 1460
antu/mun (153 c'l) allHally OKUUIITHE JACHIH JIPUIKO3JBIPFBIITEIH  EKIIHIH
KamMTaMachl3 €Ty KaxkeT. byin ke3ge OyHKepaeri maTepuanl >KoHE >KaliFaH
JIPIIKAOBIpFachIMEH >KaHATAChIH MaTepHal MeJepiHne OalIaHbICThl KYMBICIIIBI
JKUUIIKTE As = 0,29-10'3 M Oacrtamm A = 1,4-10'3 M JediH TepOesic aMIUTUTY1achl
KaMTaMachl3 €TUICTIH 0OJabl. DIEKTPKOZFAITKBIIITH OIIIPTCHHCH KEWiH, aifHaITy
KHLIITT TOMEHIETeHIe )KYKTeMere OaliIaHbICThl PE30HAHCTBI KULIIK apPKBUIBI Mpe; =
88 c'l—HeHoape35 = 39,3 ¢—He oTyi KaMTamach3 etinemi (cyper 21), sKoHe XKaiFaH
Jpin KaOBIPFACKIHBIH TEPOEIIC aMIUTUTYAaChl KYPT JKOFapbUTAMIBI 1a, OHBIH THIM/I1
Ta3apThUIYbl Kypeai. by ke3ne, cepmimal Tipey peTiHAE >KETKUIIKTI «TYTKbIPIIbD»
pE3CHKEN OJIOKTap KOJIIaHFaHABIKTaH KOHE MeJIIepieyim OyHKepae opHalacKaH
Cemmesli  Jaja IINaThIHBIH ~ ayKbIMJABl  OOCEHIETY OCEpIHIH  calllapblHaH
aMITMTYAaHBIH IIaMaJiaH ThIC ©CY1 )KOHE Pe30HAHC KYObUIBICHIHBIH KUPATYIIIBI 9Cepi
O0omMai bl J1piaKO3ABIPFRINT JKYMBICHIHBIH Y3aKTBHIFBIH JKOHE KIAIPIC Y3aKTHIFBIH
CHIHAKTHIK aHBIKTaFaHHAH KeHiH, Oy JepeKTep/ll JKaJFaH MiplIKaOBIPFaChIHBIH
JIPLTKO3ABIPFBINI SKETET1HIH AICKTPKO3FAITKBIIIBIH 1CKE KOCY JKOHE OIIipy YIIIH
yaKbIT peJIeCiH OpHATY/la MaiaiaHabl.

Jip1IKOpeKTeHAIPTIIIIH ChIHAY Ke31HA¢ OHBIH OHIMILUTITTHIH 3JIEKTPOMAarHuTTIK
JTIPUIKO3ABIPFBIII  KATyIIKAaChlHA OEpuUIeTIH KEpHEY IIaMachlHA TOYEJAUIITIH
aHBIKTANIBI J)KOHE OCHI JACPEKTEP/li apbl Kapaik aBTOMATTHI PSKUMJIC Jajla MIMaThIH
Oepy KoHe MeJIIepIiey )KYHECIH ChIHAY Ke31H/Ie Maii1anaHabl.

JipinkopekTenaiprimi 0ap KOPEeKTEHAIPTri-OyHKEpIH ChlHAY asKTaJFaHHaH
KEW1H MeJepeyin-0yHKep KCIUTyaTalusaFa oTKI3UIe 1.

3.2 Dkcmiayarauusiiay Ke3iHIe TeXHMKAJBIK KbI3MET KOPCEeTYy :KoHe
KOHICY

Ke3s xenreH wammHa MEH MEXaHU3MJ1 OKCIUTyaTalusyIayIblH 0acTbl
MIHJIETTEpI: DJKCIUTyaTalldsiay KacHETTEpiH MaKCUMaJIbl MaijanaHy, oJap.ibl
cakTay >KOHE KaJIMbIHA KENTIPy OOJIBIN TaObUIATBIHABIKTAH, OHAAa OIpiHII MIHAETTI
mienry Ke3lHJe KOHIBIPFBIHBIH IIEKTI MYMKIHJIKTEPIH €CKepy JKOHE apThIK KYK
THENylHe HeMmece TYHIHJIep MeEH OeJIeKTep akKaylblFbl OaliKayiFaH >Karjgaija
KOHJIBIPFBIHBIH HEMECE OHBIH OOJIITIHIH KYMBIChIHA pYKcaT OepMey KaKeT.

Kanran nipuikaOblprackl  0ap  KOpEKTEeHAIprim  OyHKEp MeH  Aipii
KOPEKTEHIPTIIITIH >KYMBICKA apamiabl KYWIH ycTanm Typy OOWBIHIIA HEri3ri
aJJIBIH-ATy THapajiapbl: KYHACHIKTI KbI3MET KOPCETY JKOHE TCXHHMKANBIK KBI3MET
KepceTy OOJIbIT TaObLIaIbI.

KyHaenikTi KbI3MeT KepceTy Ke3iHIe OypaHibl KOCBUIbIC TapThUTYbIH TEKCEDPY,
KOHBIPFBIHBIH KOFaJIMaJibl OOJIIKTEPIHIH KO3FaJIbICChI3 OOJiKTepiMeH OybIHIACYybIH
KOHE TEPMETHKAIBIK HBIFBI3NANYBIH TEKCEPY OpBIHAANAAbl. TeHrepuiMereH
JUPUTKO3BIPFBINT TOAIMIUITHAKTEPIHIH KbI3y Jopexeci OakbutaHanmbl sxoHe 290 car
KYMBIC 1ICTETEHHEH KEWiH MIpia KO3IBIPFBINI MOAIIMITHUKTEPIHIH KOPITYChIHA Maii
Kocanel. TeHrepuiMereH MipUIKO3AbIpreIm 2320 caF >KYMBIC ICTET€HHEH KEWiH
MOAMIUITHAKTEP/IE Mal bl TOJBIK aybICThIpabl. [{ipii KO3ABIPFBIIITHIH TOAITUTHUK
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TYWIHIHIH CEHIMJIl >KYMBICHIH KamTamachi3 eTy ymiH 185-205°C Tammibl Tamy
temneparypacbiMen JIMTOJI — 24 wunemal mait kommany ycbiHbutaabl. (200°C
TaMibl Tamy TemneparypacsiMed Y HUOJI — 1 anMacThIpyibICh).

OKMK AK maprrapeiiga yKcac KOHABIPFBUIAPIBI — AKCIUTyaTalUsIay
TOXKIpuOecl KOpCETKeHAEH, oJap 5-6 >KbLI TOyJdiK OOHBI JKCIUTyaTalusiay
Mep3IMIHJIe CeHIM/I1 )KoHEe TOKTaMal >KYMBIC 1CTeHI1.

TeHrepiamMereH MipuUIKO3ABIPFRINI OOJIIEKTepiHIH (OUTIK MEH MOIITUITHUKTED)
KYMBIC pecypcbl kemiHae 40 MbIH. caF. Kypauabl, Oy Mep3iMIi KYMBICTBIH
€CKepIIyIMEH OHBIH 5 *KbUT MEP3IM/IE AKCILTyaTaAIMIChIH KAMTaMacChI3 €TEII.

Kenpaey KpI3MeTKepICpiHiH apajlacyblH Tajal €TETiH, HET13r1 MYMKIH 00JIaThIH
aKaynbpIKTap: OalIaHBICTHIPFBINI TEPMETUKAIBIK KEeH OYTIHAUITIHIH Oy3bUIYHI;
CepIiMIi Tipey, TOAUINITHUKTEP, KanTamanapabl OekiTy OypaHaanapblHbIH 00caysl;
JIOHEKEPJICHTeH OaiIaHBICTBIH OY3BUTYBI, OYJ1 MYMKIH emec, ceOebi ecenTeyrep
KepceTyl OOHBbIHINIA aca XKYKTEITeH Micipy KiKTepiHae kecinai kepHeyi 1,5 Mlla
apTHIK eMeC KYpanIbl.

baitmaHbICTRIPFBINT TEPMETUKANBIK JKEH OYTIHIALIIN OY3bUIFaHIa KOHJIBIPFbI
OIIIP1Ie/Il, TOKTaH aXbIPAThUIA/IbI )KOHE OY3bUIFaH 3JIEMEHTTEP aybICThIPHLIAIBI.

Tipey, MOAMMUITHUKTEP, KanTamaiapasl OekiTy OypaHmanapsl OocaraH Kes3fe,
9/IETTE, ayBbICHIM apachliHa KaObUIay-6TKI3y MPOIECIHIE OJapabl TapTabl.
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4 Enfex Kayincizairi ;koHe eH0eKTi Kopray

4.1 KK nemrepinae Kyiaipy ydyackecinae 3usiHAbLIBIK MeH KayinTiJdiKTi
TaJagay

EnbGex  kayimcizmiri koHe  eHOEKTI Kopray keHiHae  KazakcTtan
PecniyonukaceinbiH 3aHHamackl KP Koncturynusiceina Herizaeneni skoHe EHOek
Konekcinen (ot 15.07.07), «enOek Kayimncizmiri MeH eHOEK Kopray keHiHme» KP
3aHbIHAH, «OpT Kayilnci3airine KOWBIIATBIH JKalmbl Tamantap» KP TexHuKambik
pernamentinen (Kazakcran PecnyOmmkacet  Ykimertinig 2009  kbutEbl 6
KaHTapbiHAarel No 14 kaynpicbiMeH OekiTuireH Kymn koK) skoHe KP esre
HOPMATHUBTI KYKBIKTBIK aKTUIEPIHEH TYPAIbl.

"Kaznunk" XKIIC KK nemrepinke KOHIIGHTPATTHI KYHAIpy TpoIieci Keiaeciaen
kKy3ere achipbuianbsl. KoHIleHTpaTTap KoMMachlHaH IMIMXTaHBI rpeiidep KpaHbIMEH
KYHIIpY 1EeXbIHBIH KaObUIIarbllll  OyHKepiHe Tuehal. byHkepnen auckimi
yCaKTarpllllKa YHTaKTay YirH Oepuneni. Ilemri icke Kocy VIIIH KYKIPTTI
TachIMaiay Ke3iHJe OHbI YCaKTay Ke3iHJe TYTaHybIH allJIbIH-alTy MakcaTbiHaa 12 %
JedlH MIHAETTI TYpAE bUIFAIJAHIbIPYy KakeT. J[MCKIJIl ycaKTarbllliTa yCaKTayJaH
OTKEH IIUXTa Kejbey Tacmalibl TachkiManaareimka tycipuieni. KK memrepinin
OHIMJIUIITIH YJIFAUTy VIIIH KIKT€Y y4acKeCiHeH OepuleTiH KYWIHAIMEH IHMXTajay
KOJAaHbUIaAbl. THey TachIManAarblliblHAH IIMXTa CcoKaubl TyciprimmeHn KK
NEenIHiH Kaobuiaay OyHKepiepiHe TacTanblHaAbl. JKUHAKTaybllll OyHKEpJep TIKEIeH
nem OenimiHae opHanackaH. llluxta OyHKepAeH Tacmalibl KOPEKTEHAIpTiLIIEH,
Tacra KO3FaJbICHIHBIH PETTENICTIH KbUIAaMIBIFBIMEH aFbIH apKbUTHI (hOpKaMepaHbIH
«KkaliHay KaOaTblHa» Oepinexai. KyiliHauiep nemreH KyObIpibl KOHBeWepiepMeH
nraiiManayfa TacbIMaliJaHa/bl.

KK memrTepiMeH KyMbBIC iCT€y KE31HIE KYMBICHIbUIAPFA Kelecied KayinTi
YKOHE 3USTHJIBI (haKTOpJIap ocep €Tyl MyMKIH:

- OHJIPICTIK arperaTTap/blH AIpUIl aya TepOeTiCiH TyAbIpaibl, OJ FUMapaTTap MeH
ipretrac KOHCTPYKIIUSICBIHA Oepliiei;

- OepuITeH y4dackeie KOoFaphl laHaaHy;

- ydackeZe >KaOJbIKThI JKCIUTyaTallusiiay KapKbIHABI IIYMEH Kypenl (mpu
MPOJYBKE CIIOS IIMXTHI Ha MOJAWHE M pabore apIMococa). MyHnal >karmaina
OpPBIHAANIATBIH  JKYMBIC, CAJIBICTBIPMAjbl THIHBII IApTTapAa OpPBIHIATIATHIH
KYMBICKa KaparaHjaa aca ayblp Oombin kepiHemi. Iy xepy ce3imMTanabUIbIFBIHBIH
©3repiCiHEe dcep €Tel, BIKbUIACTBI ay/apyra KeIepri KenTipeml, co30eH akmapar
anMacynsl KublHAaTanel. [y skyiike skylieciHme e3repicTepAl TYAbIPaabl, aaam
MICUXUKAChIHA, KYPEK-KaH TaMbIpJiapbl >KYHECiHEe oCepiH THWTi3eli, YHWKBIHBI
Hamapaatagsl. Ly sxpuimaM mapimay MeH >KYMbIC KaOiJIeTTUIITIHIH TOMEHICYiHe
ceOemni OOJIBIT Kenedl;

- YKaOIBIKTap/IbIH YJICKTPOMEXaHUKAIIBIK KETEeTIHEH JKOHE AJIEKTPIIl IoHEKepey
YKYMBICBIH JKYPTi3y/ICH 2JICKTP TOFBIMCH JKapaKaTTaHy KayTi;

- OPT Kaylinci3iri;

- HaIlap >KapbIKTHUIBIFHIL.
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VYyackene nailblH eHIM KoWMachl >KOK. KyHiHali KyOBIpJbI TachIMajlaFbIll-
TapMeEH IaiiManay 1exbiHa xioepinaeai.

4.2 Oupaipicre eHOEK KOpPFay 'KOHiHIe YHBIMIACTBIPY MJceJieiepi

KP KoHcTUTYIUSICHI KOFAMHBIH CasiCH, dJIEYMETTIK-DKOHOMHKAIBIK OMIPIH/IE
azaMaTTap/bIH HEri3ri KYKbIKTapbl MEH OOCTAaHBIFbIH alKbIHAAN b, 3aHHAMAIBIK
KOHE  HOPMATHBTIK  aKTUlep JkacayablH  Herisi  Oombim  kenmemi.  KP
Koncturynusiceinbiy 24 6a0bIHAa JKa3bUIFaH:

1. OpkimMHIH eHOeK eTy OOCTaHIbIFbIHA, KBbI3MET MEH KOCI TYPiH EpKiH
TaHAayblHa KYKbIFBI Oap. Epikci3 eHOeKKke COTTHIH YKiMi OOWBIHINA HE TOTEHIIE
YKaFIai1a HeMece COFBIC JKaFJaibIH/Ia FaHa JK0J Oepiiei.

2. OpKIMHIH KayilCi3IiK TIeH Ta3alblK TajalTapblHa cail eHOeK erTy
JKar/aibiHa, e€HOeTl YIIIH HeHJed Olp KeMCITyCi3 ChIdakbl allyblHa, COHAail-ak
JKYMBICCBI3/IBIKTaH QJIEYMETTIK KOpFaJlyFa KYKbIFbI Oap.

3. Epeyin kacay KYKbIFBIH KOCa aJfaH/a, 3aHMEH OENTiIeHTeH ToCUIaepl
KOJIJJaHA OTBIPBIN, JKEKE >KOHE YXKBIMIBIK €HOEK JaylapbhlH IIENly KYKbIFbI
MOWBIHIAIA/IBL.

4. OpKIMHIH TBHIHBIFY KYKbIFbI Oap. EHOex mapTel OOWBIHINA, KYMBIC
ICTEUTIHAEpre 3aHMEH OCJTIJIEHIeH YMbIC YaKbITBIHBIH Y3aKTbIFbIHA, JIEMAaJIbIC
KOHE MEpEKe KYHIEPIHE, KbUI CallbIHFBI aKbUIbI JEMabICKa KEMUIAIK Oepuiel.

Conbpimen Katap 28 OanteiH | TapmarbiHaa Kazakcran PecryOivkachIHBIH
azaMaThlHA JKacblHA KEJITeH, HayKacTaHFaH, MYTeleK OOJiFaH, achlpaylIbICHIHAH
alBIPBUIFAH KaFaaiiia »oHe o3re e 3aHAbl HeTi3epae OFaH €H TOMEHT1 jKaJaKbl
MEH 3€MHETaKbIHbIH MOJIIEPIHJIE QJIEYMETTIK KAaMChI3AaHIbIPbUTYbIHA KEMIIIK
OepineTiHl alThUIFaH.

TexHrka Kayirnci3airt O0UbIHIIA KYMBICTBIH JKaJIbl KOUBUTYbIHA, dKYMBICTBIH
Kayllci3 oficTepl MEH ToCcUIIeMeNepin Yipery OOMbIHINA KYMBICIIBUIAPABIH
YaKpITBUIBI HYCKamMa ajlyblHa, KopllayJdap MEH CaKTaHIbIPy KYpPbUIFbUIAPbIHBIH
OYTiHIITIHE, FUMapaTTap MEH KYPBUIBICTapIbIH CaKTaldyblHa, aJJbIH-aJia
JKOCTIapJIbl JKYMBICTBIH YaKbITbUIbI OpPBIHJAIYbIHA LEXTHIH HH)KEHEP-TEXHUKAIBIK
KbI3METKEpJiepl  JkayanTbl. bapiblk  KyMbICIIBLUIAp, JKYMBICKA  JKaHA/JaH
KaObUIIaHFaHAap HeMece Olp LEeXTaH EKIHUIICIHE aybICThIpbUIFaHAap, TEXHHUKA
Kaylrcyi3airt OoilbIHIA Kellecl HYCKAYyJbIKTap TYPIHEH OTKEHHEH KEWIH >KYMBIC
xKacayra xioepiyieni:

- EHJIIpMe, )KYMBICKA KIpreH/Ie;

- KYMBIC OPHBIH/Ia HYCKAYJIBIK;

- KalTanama, KeMiHJE alThl aiina Oip per.

Kaxer Oonranma, 1mex Oacmibuiapbl COWKEC KYXKATTBIH PICIMACITyIMEH
KaChIOIp apHalbl )KYMBICTBI KYPTi3y YIIIiH apHaWbl HYCKAYJIBIK OTKI3€ alabl.
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4.3 OnpipicTik caHUTaApHUs JKIHE TUTHEeHA

JKeke rurueHa >xoHe OHAIPICTIK CAHUTAPHUS epeKeliepl eXTa )KYMbBIC 1ICTECHTIH
OapJIbIK )KYMBICIIBIIAP, HHKEHEPJIEP MEH TEXHUKTEP YIIIH MIHJICTTI.

Kayinti 3uMSHIBUIBIKKA KOPFAChIH, MBIPBIII TI€H OHBIH KOCBUIBICTaphl
YKATAThIHBIH €CTE CaKTay KepekK.

ChIHAKTBl >KOJIMEH, aF3aHblH YJIaHYbIH TYJIbIPMAMTBIH, >KYMBICIIBI OpPBIHIA
MBIPBIII TIEH OHBIH KOCBUTBICTAPBIHBIH MOJIIIEP] OPHATHUI/IBL.

MBIpbIl  @HIIpICIHAC OHIIPICTIK aypyIblH alIbIH aly IEXTHIH BIPFAKTHI
KYMBICBIMEH,  aFbIH/ABI-COPFBUIBI  JKENACTYAIH JOYpPbIC KYMBICBIMEH JKOHE
YKYMBICIIBUTAPABIH )KEKEe TUTHEHACHI IIapalapbIHbIH KaJaralaHybIMEH KaMTaMachl3
eTiIel.

MpBIpbIlll  KOHIIGHTpPATTAphIH KYWIIpy IeXblHAAa TepMeTu3anusiaHOaran
KaOIBIKTa TEXHOJIOTHSUIBIK MPOIECTI XKYPri3y Ke3iHae, KOHIICHTPATTapAbl, IaHaap
MEH KYHIH/IHI TachIMajjay >KOHE Tery OapbIChIHIA >KYMBICIIBI 30HA ayachblHJa
1aH JKOFapbuIaybl OalKanabl.

KyMbIckepiepZiiH THIHBIC ally MYHICNEPIHIH KEKe KOPFAHBICHI YIIIH
KOPFaHBIII KypaJlJapblH YHeM1 naijganany kaxeT. Toinbic anmy mymenepi [Ib-1
"JlenecTok" peciuparopiaapbIMEH KaKChl KOpranaasl. [IepX10pBUHMIAIH ©Te KyKa
TaJIIBIKTApbIHAH JaWbIHAAIFaH OJIAPABIH CY3y MaTackl 99,9% ycakaucnepcri maH
ycTaiipl. KymbIC yakpIThl OapbIChIHIA PECIUpATOp TaFy MiHAETTI. MBIPHIIINEH
HIEKTECETIH OapJIbIK >KYMBICKEpJIEp YIIH KYHAENIKTI eMACYy-NPOoPUIaKTUKAIBIK
TaMaKTaHy, apHaibl KHIM MEH apHaiibl asiK KHIM KapacThIPhLUIFaH.

KyMmpic OapbICbIHAA >KYMBICIIBI YCTIHJErT KHIMHIH OapiiblK Tyimenepl
TYHMEIIEHY KAXKET.

Ke3iH kopfray YIIIH CakTaHAbIPY KO3UIAIPITIH HEMEce TaryFa bIHFalIbI
KaJIKaHIIajgap maiganany Kaxer.

4.4 KK nmnemrepiHae MbIpPbII KOHUEHTPATHIH KYHAIPY ULexXbIHAA
sKa0ABIKTAPFa KbI3MET KOPCETY/IIH TEXHUKAJBIK Kayincizmiri

bapapik KayinTi »KymbICTap, COHBIMEH KaTap Oerje MeKemeJlepMeH KyHaipy
OemiMIH/E KYPri3UIeTIH KYMBICTAD PYKCaT-HAPSALI OOMBIHINA KYPri3lly KaxKer.
Kymbic OappicbiHAa €HOEKTI KOpray OOMBIHIIA HYCKAyJBIKTBIH OY3bLIybIHA
xymbicibuiap MeH WTK okiMmimik skayankepliulikke TapTbuiaabl. JKymbic
aJIBIHIA KBI3MET KOPCETy JKYMBICKepJepl KeKe KOPFaHBIC KypalJapblH Kapar
HIBIFY JKQHE TEKCEPY, apHailbl KMIM KHIO epexkeliepiHe colkec KhiHyl KaxeT. Ko
acThl caliMaHbl MEH KYpaJIJapbIHbIH OOIYbIH jKOHE KOHAUIIIH TEKCEPY KaxkeT.

Kymbic Oactay anjblHIa CaKTaHIBIPY KYpaJJapbIHBIH Oap OOJyBIH >XKoHE
YKOHJIUTITIH TEKCEPY, 1CKe KOCY Ta0bLTbI MEH JKa0 IbIKThI OYFaTTay >KYMBICHIH Kapay
KOHE TEKCepy KakeT. AMATThIK TOKTaTy apKaH *YMCHIH Tekcepy. Kymbic OpHBI
KAPBIKTHUIBIK HOpPIIMajapblHa ColKec >KapblKTaHybl kepek. Coman coH OpHuraaup
HeMece 1edepre >kKaOMBIKTBIH KYHi MEH OHBIH JKYMBICKA JTaWBIHJBIFBI JKOHIHJIC
OastHmay. bapibIK KYMBICTBI KayiNTLTIT KOFAphl )KYMBIC KYPTi3YIiH Kayinci3mik
KapTachlHa >KOHE €HOEKTI KOpFay HYCKAyJbIFbIHA COMKEC KaTaH TYpJAE XKYPrizy
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KaxeT. JKaObIKTHI J)KOHCY KOHE Ta3anay/bl )KaOAbIK TOJIBIK TOKTAaFaHIA XKYPrizy
KakeT. OHbl ToKTaThil, «Kocyra Oonmailabpl — amaMaap >KYMBIC ICTEI >KaTbIp»
€CKepTY IUIAKaTBhIH 1Ty, dKYMBICIIBI 30HaHbI Kopiiay KaxkeT. Colikec KayimncCi3aikK
KapTaJlapbl MEH €HOEKTI Kopray OOMBIHIIIA HYCKAYyJBIKTHI JKETEKIIUIKKE alia
OTBIPBII, ayBICHIM IIEOEPIMEH HEMECE OpUraTupMEH TAIChIPbUIFAH KYMBICTHI FaHa
opbeiHaay KaxeT. Unxenep texHukanslk KpizmeTkepiaep CYOT TamantapbiH KaTaH
OpBIH/IAY KaXKeT.

Kyt#iHaiHi Hemece ImaH bl TaChIMalIay/1a OJIap IbIH IaHJaHybIHA KOJI Oepyre
Oonmaiiel, ce0ebdl MBIPBII TOTHIKTaphl THIHBIC aly MYIIEJEpiHE 3USH JCepiH
turizeni. langaHatelH Marepuanfapibsl TachiMaiiay Ke3iHAE JKYMBICTHI >KEKe
KOpFaHblC ~ KypamaapeiMeH okyprisy kepek (IIb-1  "Jlemectox"  TumTi
pectimpatopiap, PIII'-67, PY-60M, BK® razkarapsr).

Cynbuari MBIpBIII KOHIEHTPATTApbIH KYYUIIPY KOHE DJIEMEHTTI KYKIPTTI
Kary Ke3lHJe KYKIPTTI aHruapun Oemineni. KykipTTi aHruapua uici ©TKIp >KOHE
K63 OC€H JKOFaprbl TBHIHBIC ally MYUICNEPIHIH MIBIPHIITE  KaOBIKTapbIiHA
TYPLIKTIpriI acep eresii. OHbIH THIHBIC Iy MYIIEJIEPIHE Y3aK dcepl yIaHAbIpaabl
KOHE co3blIMaibl men Tyabipanbl. Kaxer Oonranga BK® wmapkansl raskarap
Manjaiany Kaxer.

bapabik aynapy KypbUIFBUIApBIHBIH aya TapTKBIII SKENJIeTyl 00y Kepek,
TY3UIETIH MIaHAap >KEHJl Cy3rimTepre ImaHycrayra xiOepinemi. bemimue
ra3faHybl CCKEpPTEeTIiH Mmapanap, JKaOJBIKTBIH TOJIBIK T€PMETHUKAIBLIBIFBI,
O6JIIMHIH aKayChl3 aya TAPTKBIII KEIACTYMEH KaOABIKTATYbl OOJIBITT TaObLIA/IbI.

KoHueHTpaTTapiblH KYWIIpy HpOLEcl ayKbIMJbI KbUTy OOJIHYMEH KYpE.l,
TachbIMAJIJJAHAThIH KYWIHJI MEH IIAHHBIH TEMIIepaTypachl KOFapbl OO0JIajbl.
JKabnbIkKka KbI3MET KOPCETY JKOHE OHBbI Tazajay Ke3iHJe TeXHHKa KaylIlcCi3IiriH
CaKTay KaKer:

blcThik KyiiHAl, IaH MEH Ta3JblH IIalIbIpayblH OOJIBIpMAy VIIIH, JIFOKTI
«e31HE Kapail» amry;

ByTiH *%eke KOpFaHbIC KypallapbiH, apHaiibl KUIM MEH asKKUIM/II KOJAaHYy.

Kympicuiel 30HanbIy HIPK:

Kyxkipt anruapusi 10 mr/am3

Ilax 0,4 mr/HM3

Kopraceia 0,01 mr/am3

Mpipbi ToTeiFbl 0,5 MI/HM3

[lemke THey OapbIChIHAA, KOPEKTEHAIPTIUTIH AacTblHAA MaTepuaiblH
JKMHAJIMAybIH Kajarajay Kaxer. llemr ecirid, OHBIH Tek OyHip KarblHIa
YKaOBIHJIBIHBIH aCBITHIHIA TYPHIM, alry Kepek. TabaHbIH Kocey alablHaa KYPTKEeHIH
OapJbIK TYWMMECIH TyWMenen, KYpTKe »KeHIH KoJ Oulerinie Oaiiyay Kaxer.
["a3karap, jxymcak TeNIeK IMeH Badera KOJFaObIH KHIO Kepek. TabaHbIH Kecey
aJIJIBIH/A BICTHIK Ta3 OCH KYWIH/I MaIslpayblHaH caK 0011y KakeT. by aybip kyiin
KallyFa okenyl MyMmKiH. Kecey OapbIChiHIa TEKCEpy TEPE3eCIHEH KEeMiHJEe 2 METp
KAIILIKTBIKTa OpHAJIaCy VIIiH, TabaHbIH Kecey OapbIChIHIA V3BIHIBIFBI 5-7 M
KYOBIPIBI TTali1aJlaHFaH KOH.

Kecey OaprichiHIa JKOHE ©3re JKYMBICTap/bl OpbIHJAFaH/Ia, KyHiHII HemMece
ra3 ImamnbplparaH/ia arbiC acThIHA TYCIEY VIIIH, TEKCepy TEPE3eCiHIH OpPTaChIHIA
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emec, Oyiip arblHaH Typy KaxkeT. Kyto TabanaplpbiFblHAa KOpFaliMaraH Ke30eH
Kapayfra 00JIMaiipl, KO3UAIPiK HEMece ra3Karap KUK KaxerT.

[luknoHHaH, OaraHa/laH KOHE IIaH KaMmepallapbIHBIH OyHKepJiepiHeH YHeMi
IIaH IIbIFApy Kepek, cebebi TONTHIpBUIFaH KamepaiapAaH WIbIFapy Ke3iHfe,
COHBIMEH KaTap MaTepuay OiTeN]in KaJFaHga, KyHiK TyAbIpaThIH BICTHIK
MaTepHaIIbIH TaCTAIBIHYBI )KOHE YJIKEH KAIIBIKTHIKKA IIAIIBIPAybl MYMKIH.

[TemTeH ra3 mBIFATBIH OaraHAap MEH cCaHbUIAyJapiblH TOMEHT1 OOJIKTepiH
Tazajay Ke3iHJe raskarap KHIO KakeT, ce0eOl BICTBIK Ta3 IIamiblpaybl MYMKIH.
[lan wHemece KyHiHAl arbpichl OiTeneTiH ©o0Jca, acThIHAH KOCEyre ThIMbIM
CaJIbIHA/IbI, OJapAbl JKOFapblIaH apHabl €CIKTEepl apKbUIBI Kecey HeMece Kary
KaxeT. [lanTy3UTylH anablH aimy YIOiH, )KYMBIC OPHBIH Ta3ajlay aijblHIa eIeHI
CYMEH cylay KaxeT. DKcraycrepiep emipymi 6osca nepey Kocy kaxer. Erep omap
KOCBIJIMaFaH >Kaf/jaija, ra3fblH atMocdepara TacTaJbIHYybl YIIiH OaraHanmapja
JIFOKTI aIry Kepek.
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KOPBITHIH/BI

bepinren »xo6amga, KK memnriHiH KOpeKTEHIIPrill TPaKThIH, HET131HEH OYHKeEp
ay3bIHJa MaTepUaJIbIH OITENylH KOOI >KOHE CalIMaK oJIey >KYHECIHIH »KOFapbl
HAKTBUIBIKIICH, CEHIMII JKYMBICBIH KamTamachli3 ety ecebinen, KK memrep
Ti30eriHae OapJIbIK arperaTTapAblH CEHIM/II JKOHE TYPAKThI )KYMBICHIH KaMTaMachl3
€TeTIH, JKaJIFaH JIpUIKaObIpFackl 0Oap OyHKEp-KOPEKTCHMIPTill TMeH  JIIpLI
KOPEKTEHIPTIll TPAKTHIHBIH KOHCTPYKITUSACHIH €HT13y apKbUIBl MOJCPHHU3AIUSIIAYFa
OailJIaHBICTBI MACEIIENep KapacThIPhIIFaH.

byn  wmocenenep,  YCHIHBUIBII ~ OTBIPFAaH  TEXHUKAJIBIK  MICHIIMHIH
OKCIUTyaTalMAChIHA JKOHE KBI3MET KepceTyiHe OailIaHBICThI  IIapaiapIbiH
TYCIHIIpMECIH KaMTH/IbI.

TpakT *&aOabIFBIH MOHTAXAY, KOH/ICY, COHBIMEH KaTap €HOEKTI KOpFay MEH
KOpIIIaFraH OpTaHbl KOPFay CYpaKTapbl KapacThIPbLIFaH.

KaitHay kabaTel memIiHAE MBIPBIII  KOHIIGHTPATTapblH  KYHUAIPYAIH
TEXHOJIOTUSIIBIK TPOIIECiH OacKapy/JblH aBTOMATTaHABIPBUIFAH JKYHECIH EHrI3y
12,7 &bl SKCIUTyaTalusay MeEp3iMiHAE eTeneil, Oy >KyHeHIH THIMIUIII MeH
YTBIMJIBUTBIFBI KOHIH/I€ KOPBITHIHIBI )KacayFa MyMKIHIIK Oepe/i.
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