Kazakcran PeciyOnukachl biaiM xoHe FbUIBIM MUHHCTPIITT
«Talap» KOMMEPUUSIBIK €MeC aKIIMOHEPIIIK KOFaMbl

AYBEKEPOBA I'.A., AXMETOB H.M., HACUIIKAJINEB /I.K.

Oky KypaJsbl

Mamanabirel « MyHal MeH ra3abl TaCbIMaJI/1ay KIHE CAKTAY»
BinikTtiairi «TexHUK-TeXHOJI0D»

Texnuxanvlx Jicone Kacinmik, opma OinimMHen Keuinei Oiim bepy JHcytiecine
0805000 «Mynaii men eazobl macvimManday Heame cakmayy MamaHObleblHa
03eKmeHIIpinicen Ya2INiK 0Ky 6a20apiamanapbiMeH YK oK)y Hcocnapiapbl
OOotlibIHWA 23IpNeHeeH

Hyp-Cyaran, 2020 x



DOK 622.6 (075.32)
KBXK 33.16 51 722
A91

Peuensentrep:

«O.TypmaraMOeTYJIbI aTBIHAFBI MaHFBICTAY HH]TYCTPHUAIIBI - TEXHUKABIK
koiutemkiy KMKK
«MyHaii-ra3» OeitiHl O0MBIHIIA OKY-9/IICTEMEINIK OIpJIECTIK;
«KP reonorusibiK ©HI1pICTIK YHBIMAAPBIHBIH accormanusichn 3TK,

«OKynbIK» PecryOauKalbIK FEUIBIMU-IPAKTUKAIBIK OPTATBIFBIMEH YCHIHBUIFAH.

A9l Mawmannpirel «MyHali MEH Ta3[bl TachbIMAIAY JKOHE CaKTay»,
oumikrunirt «Texnuk-rexnonor»: Oky kypansl / I A. AybOekeposa,
H.M. AxwmeroB, J[JI.K.Hacunkamues / Hyp-Cynran: «Talap»
KOMMEPIUSIIBIK €eMEC aKIMOHepIiK KoFambl, 2020. — 305 6.

ISBN 978-601-350-097-3

byn oxy kypambr 080523 «TeXHHK-TEXHOJOT» OUTIKTIIITIHE apHaJIFaH
0805000 - «MyHal MeH Ta3/bpl TachIMaJIay JKOHE CaKTay» MaMaHIbIFbl OOMBIHITIA
KaHAPTHUIFAH TUIITIK OKY YOCTapbl MEH OaraapiiaMachiHa COMKeC yKacasFaH.

OKy KypadblHIAa  KOMIPCYTEKTEpAl  TachiMajjay MEH  CaKTayJbIH
TEXHOJIOTUSJIBIK TPOIIECIH €CelKe aiy, oJIley, ChlHaManap ainy, Oackapy *XoHe
YUBIMIACTBIPY TEXHOJOTHSACH! KY3bIPETTUTIKTEPIH JaMBITYFa apHAIFaH TCOPUSITBIK
KOHE TIPAKTUKAIBIK MaTEpHAIIIAP KEATIPUITEeH.

Oky-omicTeMeNiK  KypaJl TEXHHUKaJblK JKOHE KocinTik Ourim  Oepy
VUBIMJIAPBIHBIH ~ CTYJACHTTEPIHE, COHJAW-aK apHaibl IIOH OKBITYIIbLIAPHIHA
TCOPUSITBIK ~ JKOHE TMPaKTUKAIBIK  cabakTap/bl YHBIMIACTBIPyFa apHalFaH ,
MYHail-ra3 cajachlHIarbl MHXKEHEpJIEp MEH TEXHHUKTEpre e maiiganbl Oonybl
MYMKIH.

90K 622.6 (075.32)
KBXK 33.16 51 722

ISBN 978-601-350-097-3 O«Talap» KeAK, 2020 x.
«BBP Company» XKIIIC aynapraH.



MA3MYHbI

AJITBI CO3

1 BOJIM. MYHAM, MYHAN OHIM/IEPI )KOHE T'A3 KOJIEMIH
ECEINTEY, JEHTEN/II ©JIIEY, CRIHAMAJIAP AJTY
MoayJibre KbICKalia moJy

1.1. KazakcTan 5KOHOMHUKACHIHAAFbl MYHai-ra3 cajachIHbIH POJIi

1.2. MyHaii )xoHe MyHall eHIMJIepiHIH KacueTTepi

1.3. CyilbITbIIFaH MYHal ra3fapblHa KOMbUIATBHIH TAJIANTap

1.4. MyHaii MEH OHBIH ©HIMJICPIH €CeIKe aay 9ICTEpl MEH OJIIIey
KypaJiiapbl

1.4.1. MyHaii MeH MyHall ©HIMJIEpIH €CEIKe aly 9/IicTepl

1.4.2. MyHaii MeH MyHail ©HIMJIEpIH eJIIIey Kypajaapbl MEH 9/1iCTepl
1.5. Tayap-ecen onepanusiiapbiH KYyprizy OOUbIHINA Y3/IIK TOXKIpUOEIep
1.6. I'a3 cunarramanapsl

1.6.1. bactankel TYCIHIKTEp MEH aHbIKTaMasap

1.6.2. Nnean razgapasiH 3aHAbUIBIKTApPBI. Oapasl KOJIAaHy calaliapbl
1.6.3. TaOuru ra3papbiH *KoHE OJIapAblH KOMIIOHEHTTEPIHIH
TEXHOJIOTUSITBIK CUTIATTAMACHI

1.6.4. TaGuru ra3znapasl KYObIp apKbUIbI TaChIMaJIAY IbIH
HHEPTEeTUKAIIBIK TEXHOJIOTHUS MOCEIIEIEPiH MICNTyTe apHaIFaH
TEPMOIUHAMHKAIIBIK KOJIJIAy

1.7. T'a3 sxoHEe CYMBIKTBIK MIBIFBIH OJIIETIMTEPIHIH KYPBUTBIMIAPHI
Tascipubenik mancolpmanap yHcane 0aKvliay cypaKkmapol

Bouim 2. MYHAIJIbI, MYHA ©HIMJIEPIH JXOHE I'A3/1bI
KYBBIPXKOJIJIAP APKBIJIBI KABBUIZIAY, AUJIAY XKOHIHJIET
TEXHOJIOI'MAJIBIK ITPOLECTI BAKBIJIAY )KOHE BACKAPY
Moayjabre KbICKAIIA IOy

2.1. MyHaii, MyHalt ©HIMIEpPIHIH KOJIIT1 Typajbl XKalmbl MIJIIMETTED
2.1.1. Temipxoi keiri

2.1.2. Cy kemniri

2.1.3. ABTOMOOWIIb KOJIIT1

2.2. MyHaii »xoHe MyHail eHIMIEpiHIH KYOBIp KOJIiri

2.2.1. MarucTpanbJaslK MYHa KYOBIPIAPBIHBIH KIKTETY1 )KOHE KYPaMbI
2.2.2. MarucTpanbJaslK MYHa KYOBIpIaphl

2.2.3. KyOnip apmaTypacsl

2.2.4. KyObIpaapipl KOppOo3usiaH KOpFay Kypalaapbl

2.2.5. KyObipnapabl KOppO3UsIaH AIEKTPOXUMUSIIBIK KOPFay

2.2.6. CopFbI-KYIII %KaOAbIKTAPHI

2.2.7. Ainay xyiienepi

2.3. TYTKBIPJIBIFBI )KOFAPHI JKOHE TE3 KATaThIH MYHAHIBI alijay

2.4. MyHnaii eHIMJIEpiH KYOBIP apKbUIbI TACKIMAJIZIAY €PEKIIETIKTEPI
2.5. T'a3gpl TackIMangay

2.5.1. MaructpanbJsIK Ta3 KyObIPIapbIHBIH KIKTEIy1 )KOHE KYpaMbl

14
18

18
18
36
67
88
88
96
100

101

107
113
116

116
116
117
119
121
125
125
129
130
133
135
139
142
144
151
153
153



2.5.2. Cy#bITBUIFaH Ira3/ibl TACKIMAIIIAY €pEKILEIKTepl

2.5.3. KonaeHcarTsl %KoHE JKEH1T KOMIPCYTEKTepAIH KeH (PpaKIHsIChIH
KYOBIp apKbUIbl TACHIMAJAAY

2.6.MyHaiinpl, OHIMIEPIH XKOHE ra3/ibl KYObIPKOJIAap apKbUIbl KaObU1AAY,
alijay JKOHIHET1 TEXHOJOTHUSUIBIK MPOoLeCT OaKpuIay *KoHE OacKapy
2.6.1. ABTOMaTTaHABIPBUIFaH OacKapy Herizaepi

2.6.2. Tenebackapy xoHe aepekrepi xuHay xkyiteci (SCADA)
2.6.3. TeXHOTOTHUSIIBIK TIPOLIECTI OHTAMIAHABIPY

2.6.4. ABroMatTaHapIpeuIFaH 0ackapy xkyhenepi (AbXK)

2.6.5. ABX coyneri

2.6.6. OniepaTopaarbl OTIEPaTOPIbIH PO

Ilpakmuxanslk mancelpmanap men 6aKpliay cypaKkmapbol

Beaim 3. MYHAUJIbI, MYHAN OHIMJIEPIH, T'A3JIbl CAKTAY
JXOHE bOJIY

MoayJibre KbiCKama moJay

3.1 MyHaii »oHe MyHail eHIMJIEpiH caKkTay

3.1.1. MyHaii 0a3aylapbIHbIH KIKTENyl, allMaKTapbl MEH 00bEKTLIEp1
3.1.2. MyHaii 6a3anapblH OpHaAJIaCThIPy, KYPri3UIETIH oneparusiap
3.1.3. Tery koHE€ KYIO KYPbUIFbUIAPBIHBIH CAHBIH aHBIKTAY

3.1.4. MyHaii >)xoHe MyHall ©HIMJIEpIHE apHAJIFaH pe3epByapaapabl XKIKTey
3.1.5. bonar pe3epByapiap

3.1.6. Metaiu emec pezepByapiiap

3.1.7. MyHaii >)xoHe MyHall ©HIMJIEpIHIH )KepacThl KOWMaapbl

3.2. 'a3napanl 6oy xoHE cakTay

3.2.1. MaructpanbJbIK ra3 KyObIpJapbIHbIH a3 TapaTy CTaHIUSIapbI
3.2.2. I'a3 Tapary xeniuepi

3.2.3. I'a3apbl O1pKenKI eMec TYThIHYABI XKa0y oaicTepi

3.2.4 Taburu ra3z KoManapsl

3.3. I'a3 )xoHE MyHall KoMiManapblH Mai1aiany

3.3.1. Pe3epByapiap MeH pe3epByapibIK MapKTep/Ii Maaanany

3.3.2. MyHaiil MeH rasfa apHajiFaH KaObuU1J1ay jKQHE TapaTy
KYPBUIFBLIAPBIH Naliaany

3.3.3.Alinay cTaHIMsUIapbl MEH MYHal Oa3zaapbIHbIH KyObIpJIapbIH
nanganany

3.3.4. CyiipITBIIFaH Ta3 Oa3aJapbIHbIH Ka0IBIKTAPBIH MTali/1aJIlaHy
3.3.5.I'a311bI xKep acThIHAA CAKTay CTAHIUSACHIH MalJajaHy
3.3.6.Kemik KO3FanTKbINITAPhIHAH CHIFBUIFAH TAOWFU Ta30eH
XKaOBIKTAIFaH KOHJIBIPFBUIAPHIH Mai1anany

3.3.7.I'a3 Tapary cTaHUMsIapbl MEH T'a3 TapaTy MYHKTTEPIHIH
XKaOJBIKTAPBIH Naiiganany

Ilpakmukanvik mancoeipmanap mexn 0aKvliay cypaKmapbol

Beaim 4. OHJIIPICTIK KYATTAP/IbI UTEPY XXOHE
TEXHOJIOTUAHBI XETUIAIPY XXOHIHAEI'T XKX¥ MBICTAP/IbI
YUBIMIACTBIPY

MopayJbre KbpICKama moJry

4

160
167

168

169
171
173
173
175
181
186
191

191
191
191
195
197
202
205
213
217
224
224
226
227
230
237
237
241

244
246
247
250
251
254
257

257



4.1.OHepKacINTIK KOCIIOPBIHAAPABIH OHAIPICTIK Oa3uci
4.1.1.KacinopblH 5KOHOMUKAHbBIH HET13r1 OYbIHbI PETIHAE KaJbIITACYI
4.1.2. ¥iipIMaapasiy, (KOCIMOPBIHAAPABbIH) ChIHBIITaMAaChI
4.1.3.KacinopblH KYpbUIBICHIHBIH ©HIIPICTIK KOHE YIBIMIaCThIPYIIBLIBIK
KYPBUIBIMBI, KOCIMOPBIH KbI3METI

4.1.4. ¥WipIMHBIH (KOCITTOPBIHHBIH) PECYpCTaphl KoHE OJIap bl Al jaIany
KOpCeTKIImTepi

4.1.5.KocinopbIHHBIH €HOEK peCcypCTapbIHbIH KYpPaMbl MEH CUIIATTAMAChI
4.2. Cana KocinmopbIHAaphl KbI3METIHIH YKOHOMHUKAJIBIK TETIT1 XKOHE
OHJIIPIC TUIMIUTITIH apTTBIPY

4.2.1.0uaipicTeri eHOEK 3aTTaphbl KO3FAJIICHIHBIH TYPJIEpl MEH HBICAHIAPHI
4.2.2. OHIIpiCTI YUBIMIACTHIPY 9iCTEPI

4.2.3. KacinopblHaarbl €HOEK OHIMALIII, Oaranay 9/1icTepl, OHbI
apTTHIPYIbIH (PaKTOpIaphl MEH pe3epBTEPi

4.3.¥1ibIM (KOCIOPBIH) KBI3METIHIH HOTHXKENIEp1

4.3.1.0Ha1pic WBIFBIHAAPHI )KOHE OHIMHIH (’KYMBICTAP/IbIH,
KbI3METTEP/I1H) ©31HAIK KYHbI. OHIMHIH (3KYMBICTap]IbIH, KOPCETIIETIH
KbI3METTEP/I1H) ©31HA1K KYHbI YFbIMbI dKOHE OHbIH MOHI1

4.3.2.OHipic MBIFBIHIAPEIH TOMEHACTY I1H HET13r1 OaFrbITTaphl
4.3.3.KocinmopsIHHBIH KipicTepl MEH MIBIFBICTAPHI, Al aChl, OHBIH
TYpJIepi, KAIBIIITACTBIPY JKOHE 061y Ke3nepl

4.3.4.KocinopslH peHTa0enbaUTITHIH KOPCETKIMTepl
4.3.5.KocinmopbsIHHBIH MAPKETUHITIK KBI3METI

4.4 ¥YWbIMHBIH (KOCITOPBIHHBIH) KBI3METIH JKOCTIapiay

4.5.OHaiIpiCTIK KyaTTapAbl UTEPY KOHE KOMIPCYTEKTEP/Il IepKayuTay KOHE
CaKTay TEXHOJIOTUSICHIH KETUIAIPY

4.5.1.OHa1pICTIK KyaT K9HE OHbI AHBIKTAUTBIH (hakTOpIap
4.5.2.OHa1pICTIK KyaTThl NalijanaHy /bl TAIAAY

4.5.3.OH7ipicTIK KyaTThl MaliaIaHy Ikl )KaKCapTy KOJIaphI
Ilpakmuxanvik mancelpmanap men 0axKwpliay cypaKmapbol

I'moccapmuii

KopbIThIHABI

AV JAJTAHBLIFAH SJIEBUETTEP TI3IMI

257
257
261
261

263

264
272

272
274
276

277
277

280
280

281
282
283
287

287
289
291
292
298
303
304



AJITBICO3

MyHaii MeH ra3abl TacklMallay MEH CakKTayAblH 3amMaHayd MpoLecTepi
napaMeTpiepiH OpPTYPIUIITIMEH epeKIIeNeHe ], oJlapblH OPKaChICHl cara MEH
KaJIBIITHl JKYMBICBIHA aWTapibIKTail ocep etemi. CoHpaii-ak, »KOFaphl KOHIBIPFHI
KyaThl, 3aMaHayd aBTOMATTAHJbIPYy >KOHE MEXaHMKAIAHIBIPY Kypajigapbl Oap
KYpaeni >ka0JbIKThl JYPHIC TaHIAy, €CeNTey >KoHe Iebep maiijganany OoibIHIIA
OLTIMACPIIH KaKChl JeHrer1 MaHbI3/1bl. OChl KOCITOPBIHAAPABIH JKEIEIT MePCOHATBI
KOMIPCYTET1 IMKI3aThIH TaChIMAJIJay MEH CaKTay TE€XHUKAChl MEH TE€XHOJIOTUSICHIH
erKel-Ter ke OUTyl Kepek, maiianany ToKipuOeciH 3ep/enen, COHbIH HEeT131H/IE,
€H aJJbIMEH, OPHATBHUIFAH JHEPreTUKAIBIK-MEXaHUKAIBIK >KAOABIKTHIH >KYMBIC
KaOUIeTTUIIrT MEH THIMILIITIH KaMTaMachl3 €Tyl Kepek

KocinopeiHaa TEXHHK-TEXHOJOr KbI3METIH aTKAPAThIH KOJUIEIXK TYJIErl
KOMIPCYTErl IIMKI3aThIH aijlay MEH CaKTayJbIH HEri3ri MpouecTepl, KYPbUIFbICHI
KOHE JKaOJBIKTBIH KYMBIC 1CTEY MPUHLUII Typajibl 3aMaHayd FbUIBIMU OLTIMIEP
KUBIHTBIFBIHA M€ 00JIybl KepeK. bepiiren akmaparrap eTe KaKeT, oMTKeH1 Oy
IpoIIeCTep KAPBUIBIC KOHE OPT KayIiHIH JKOFaphl KJIAChIHA KaTaJbl, OJIAPABIH
JYPBIC KOJTAaHBUIMAYhI aJiaM JISHCAYJIBIFBI YIITiH Jie, KOpIIaraH OpTa YIIiH JIe aybIp
3apJanrapra oKeJyl MyYMKIH.

OKky KypanblHIa MYHaiabl, MyHail eHIMJEpl MEH ra3lbl TachIMalJlayablH
YKOHE CaKTayJbIH HET13I1 ofiCTepi, OCHI MPOIECTEPAl OpbIHAyFa apHaJFaH HEri3ri
KaOJBIKTAPABIH  KIKTeNyl KepcerinreH. JKaOmpIKTapapl, >SJIEMEHTTEP MCEH
KYPBUIBIMIAPbI JKacayFa apHaJIFaH MaTepuaaap/ bl TaHAayFa KOMbIIATHIH HET13T1
TajganTap OasHpanraH. TaceiManmay »KOHE CakKTay MPOIECTepIHEe apHaIFaH
KaOIBIKTHIH CUTIATTAMACHI, )KYMBIC IPUHITUII, TalJaIaHy epekenepl KeATipuIreH.

[c Ky3iHJIe MHXKEHEPIIIK ecenTeyiepaeri ap TYpil Macelenep il Wenly YIiH
KeOiHece wWaean »JKOHE HAaKThl  Tra3mapAblH  3aHIBUIBIKTAPBIH  KOJJIaHY,
TEPMOIMHAMHUKAHBIH YVFBIMIAPhl MCH aHBIKTaMajapblH KOJIJIaHy KaKeT. bysr oky-
oMiCTEMENIK KypasIblHJla MYHANIbIH, MYHAW OHIMJICPIHIH XKoHE TaOWFU ra3aap/IbIiH
TEPMOJIMHAMHKAJIBIK CHITATTaMAJIaphIH KapacThIpyFa JKOHE OJIAPABIH HETi3ri
KACUETTEPIiH CUIIaTTayFa apHaIFaH OemiMaepAiH OOMybIH TYCIHAIPE .

Oky-omicTeMeNiK KypasiblHIa KOMIPCYTEKTEep/ll TachIMalJlay >KOHE CaKTay
TEXHOJIOTHSACHl KOPCETUINeH, Ka3ipri 3aMaHFbl KOCITOPBIHAAP/BIH KaOIBIKTaPhI
MEH OJlapFa OpHATBUIFaH >KaOJBIKTApJIbIH JKYMBIC PEXKHUMIEpl CHUIATTaJIFaH,
KYMBICHIHBIH ~THIMJIUIITIH apTThIpyFa OaFbITTalFaH WHXKEHEPIIK TMICTIiMaep
VCHIHBUIFaH. TEeXHOJNOTHSUIBIK TIPOIECTEpAl  aBTOMATTaHABIPBUIFAH  OackKapy
HETi37epiHe epekiie Hazap ayaapeuiaabl. OceiHIal 0ackapy KyHelepiH 3epTrey
0805000 - «MyHail MeH ras3fpl TacbIMalJady OHE CaKTay» MaMaHJIbIFbIHBIH
080502 3 «TexHUK-TeXHOJION» OUTIKTLIIT TYJAEKTEePIHIH OUTIKTLIIITH apTThIPabl.



1 BOJIIM. MYHAH, MYHA OHIMJIEPI )KOHE I'A3 KOJEMIH
ECENTEY, IEHI'EUAI OJILIEY, CBIHAMAJIAP AJTY

MopayJbre KbICKaIma moJry

byn Moxyne MyHall, MyHail eHIMIEpPI MEH Tra3/bl €CeNKe aly, JICHIeHIepiH
oJIIEY JKOHE ChIHAMaJapibl IPIKTEY SMIICTEPl, COHJIAal-aK OChl KYMBIC TYpJepiHe
apHallFaH acrhanrtap MeH XaOAbIKTapAbl 3epTTeyll KapacTelpaisl. On  yiiH
MOJyJIbJIe MYHal, MyHail eHIMJIepl MEH Ta3JIbIH KacHeTTepi, cama KepCeTKIIITepi
MEH camaHbl Oakpulay oJiCTepl, OHIIPICTI €cemKe ajay, COHBIMEH Karap
KYpPBUIFBIJIAD MEH KaOABIKTap[bl TaljaliaHy Typajibl TEOPHSUIBIK KOHE
MPaKTUKAJIBIK MaTepuaiiap oap.

Ochbl MOTYJIB/I1 3€p/IeTiey HOTHXKECIHIEC CTYACHT aJbIHFaH KoHE KETKI3UICTIH
MyHall MEeH Ta3bIH (U3UKAIBIK-XUMHSIBIK KAaCUETTEPIH KIKTEH I, €Cell )KYpri3e/l,
OHIMHIH CaIlachIHBIH CAKTaTyblH KAMTAMAaChI3 €Te/ll, MYHAW JACHTCHIH Oy KOHE
[IUCTEPHAIAD MEH aBTOIMCTEpPHAIApAaH ChlHAMAa ally OJICTEPiH KOJIJAaHaIbl,
KYMBICTApAbl OpBIHJAY KE31HJE KaylNCI3MIK KOHE epT KayllCi3iri epexesepiH
CaKTaWbl.

Kasccemmi mamepuanoap:

1. I'a3 >xoHe MyHail KyOBIpJapblH, MYHAal KOWMallapblH caly »OHE OJapbl

naiiganany. Jlopic koHcrmektiiepin KypacTteipran A.B.Ilagpuna Tomck

NOJINTEXHUKAJIBIK YHUBEPCUTETIHIH Oacmacsl, 2012, 161 6.

2. MyHaii xoHe MyHail eHiMIepiH cakray: Oky kypaisl. FO.Jl. 3eMeHKoOB. - 2-

mri 6acbutbiM, - TromeHs: «Bektop byk» 6acmacer 2001, 550 6.
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— HOJJICH JKOFapbl TeMIIepaTypaja MeJIIp CYUBIKTHIKTAPBIH TYTKBIPJIBIFBIH
enmeyre apaanrad - BMC-1 Bucko3umerpi;

— Ke3 KeJIreH TeMmrmeparypaga MeJAlp CYUBIKTBIKTAPIAbIH TYTKBIPJIBIFBIH
enmeyii xadapik-BMC-2 Buckozumerprepi sxone [lunkeBuy THmi;

— MOJAIp €MeC CYHUBIKTBIKTapJIblH TYTKBIPJBIFBIH  OJIIIEYyTre apHajFfaH
acnantap-BEC Bucko3umeTpi

4. OTbIHHBIH KaHBIKKAH OYyJIapbIHBIH KbICHIMBIH aHBIKTAayFa apHaJFaH acriarl;

5. VIV — 5M, YB/I-3 TunTi AeHrel emerimrep;

6. TemmepaTypa JaTYUKTEDI;

7. XKyx kereprimriri 3000 Kr JeH1HT1 Kbl MAKCATTaFbl Tayapiiapra apHalIfaH

Tapasbl, TepPy MIKAJIACHI;

8. LlucTepHanapaarbl CYWBIKTBHIKTBIH MacCachlH eJlleyre apHaiaraH «Pagmyc»

XKaOABIKTAPHI,

9. «KBaHT» TYpiHJIET]1 aKIMapaTTHIK-OJIIIIEY KYyHeci;

10. Bentypu, yabTpaablObICTHIK MIBIFBIH OJIIIETINITEP];

1.1. Ka3akcTaH 3KOHOMHUKACBIHAAFbI MYHAH-Ta3 CAJIACBIHBIH POJIi

MyHaii-ra3 canachl >KaJllibl YII cajlara OeHel:
1) kemipcytekTi mukizaTThl (TKK) Oapnay xoHe eHIpy;



2) YBC-ubl MarucTpadbIblK KyOBIpJIap apKbUIbI jKOHE Oacka TypiepiMeH
TachIMaJI1ay, CaKTay;

3) keMipcyTeKkTepal KaWTa eHjey, ojlapAblH KalWTa OHJEIreH OHIMIEPiH
cary.

KeiiOip ip1 komnaHusapIblH KbI3METIHE OapiiblK 3 cekTop Kipenai. MyHpaaii
BEepPTUKaJIB1 MHTerpanusiianrad komnanusiapra (BUK) Kazakcrannarsl enmiiniec
koMmanusinapel 6ap «KasMynaitl'az» ¥K AK kipeni, «EmOimynaiiras» AK sxoHe
«O3enmyHaiirazy AK «KasTpaukoitn» AK, «Kas3Tpancl'az» AK xoHe KaiiTa
egaey XKIIC rtaceimanmay ymrin «AH3II»-ATbeipaynarkl MyHal eHJIEY 3aybIThI,
KUICIIMX3» -lIlaBnogap MyHai-xumusi 3aybIThl  koHEe JKIIC«IIKOII»-
emvkentreri «lletpoKazaxcran Oitn NpomgakTey.

MyHaii MeH Ta3qpl TachiMajjay CEKTOPhIHA MaruCTPaIbAbIK KYObIpIapIbl
naijjanany, >keHaey, KeMipcyTerl MUKI3aThIH TaChIMaJJayabl TIKeJel Oackapyra
OaltmaHbBICTBI OapiBIK onepalusaap Kipeai. MyHail TacbiMalilayibl TEMIPHKOJI HKOHE
TEHI13 KOJIITIMEH JI€ JKY3ere achlpbuiabl [27].

MyHnaii Taceimanaay. Kazakcranma mMyHalasl TackiMalijay, €H OacTBICHI,
HKOJIOTHSUIIBIK Ta3a TachIMajAay TOCLIl OOJNbIN TaObLIATBIH MYHail KYObIpJIapbIHBIH
yJ€CiHEe THUEII.

I'a3 Taceimanaay. Ka3zipri ke3nge TaOuru ras3fbl TachIMAJIIAyIbIH HET13r1
TYpl - KyObIp. MarucTtpaiabl XoHE TapaTyllbl Ta3 KYOBIPIApBIHBIH IKykeci
Kazakcran aymarbsiHaa keH tapanras (1.1-cyper).

Peceit

1.1 cyper. - KazakcTanaarbl MarucTpanib/ibl T'a3 KyObIpIapbIHBIH CXEMAChI

Mymnaiigpl  KyOblp apkblLibl  TackiMaiagay (1.2 cyper). Kazakcranga
eHaiputeTin myHahaeiH 80% -maH actaMbl DKCIOPTKA JKiOepisieni, Heri3iHeH
KyOBIpJIapMEH, KaJiFaHbl 1IIKI HAapbIKKA OHJEY YVIIIH >KETKi3iIeal. DKCIopTKa



MYHall TachIMajjay KeJeci MarucTpajbAblK KYOBIpIap apKbUIbl KY3ere
aceippuiazsl (1.3 cyper):

«Kacnmii kyobip koncopunymbd» (KTK). XKenenty kenemi

2018 xputel KKK apkpuibl MyHait enaipy 61,1 MiIH TOHHaHBI KYpasbl (OHBIH
imriHae 54,3 MITH TOHHA Ka3aKCTaH IbIK MYHai);

«Ka3TpaucOitm» AK-ubH «O3eH-ATbhIpay-Camapa» 0arbiTel. OChI KyOBIp
apKbUIbl TackiManay kesiemi 2018 xpuibl 14,8 MIIH. TOHHA MYHAMIbI
KYpaJbl;

«Atacy-Anamanbkoy» XKIIC «Kazakctan-Keitait kyosip xemnici» (KKKX).
2018 xputbl "ATacy - AnamaHbkoy'" MyHal KyObIpbIHA MYHaH bl
aybICTBIPHIT TUEY KoJieMi Pecelt MyHalbIHBIH TPAH3UTIH €CKEPE OTHIPHIIL,
11,4 MyIH. TOHHAHBI KYpaJbl;

«Kapambiranak-OpbIHOOpP» TackIMaIay JKYHeci - OChI KYOBIP apKbLIbI
«Kapamsprranak [lerponeym Onepentuar b.B.» koncopumymuaapsl Pecen
®OenepanusaceiabiH OpbiHOOp ['O3-He TypaKChI3 ra3 KOHJICHCAThIH
xeTkizenl. CybIKkeneyTeKkTepAiH Herisri 6enirin Kapaibiranak eniey
kemeHinzaeri (KOK) koncopuuym typroizansl sxone KKK maructpanbabpix
KYOBIPBI apKbUIbI SKCITOPTTAABI.

Keaeci 3kcnopTThIK GaFrbITTap: || ZKocnapiaHFaH 3KCIOPTTBIK
1-AreipayCamapa ‘ OaFpITTap:
2- Kacnuii KyGBIp KOHCOPIEYMBI | 5-Kasakcranasik Kacnmii

3-Kenkusak-Kymkea-
ATacy- ATamaHbKOY
4-AKTay nopThl

‘ TacbIMajgay Kyieci

1.2-cyper-KazakcTaHHBIH MYHai KYOBIPBI XKyiieci

l.1-kecTene  calaHBIH  HETI3TT  OHAIPICTIK  KOHE  AKOHOMHKAJIBIK

KepceTKimTepiHe OainanbicThl 2018 KBUIFBI IepeKTep KenTipinesni [25].



Kecre 1.1. - 2018 xbuibl Kazakctan MyHalibl MEH ra3 KOHACHCATBIHBIH SJIEM
eJIepiHe PKCIOPTHI

Heri3ri enzgep- Kemnewmi, Ky#s! (MbIH Kenewmi, KyHb! (MBIH Kenewmi, Ky#nst
cayza cepikrecrepi KaHTap- AKUI nosr.), KaHTap- AKIUI nomn.), 2018 (MBIH
JKEIITOKCaH KaHTap- JKEJITOKCaH KaHrap- xkpugad % -|  AKII
2018 x. ToHHa | sxenrokcaH 2018 2017 x. xkentokcan | Oen 2017 x.| nmomn.),
XK. TOHHA 2018 xk. 2018
KBUIIAH
% - 6en
2017 x.
Bapasirsr, oue | 69 709 608,0 37770 057,7 68 583 395,7 | 26 546 431,9 101,6 142,28
UTAJINA 21027 247,9 11467 144,5 21283 381,1 | 8450096,4 98,8 135,70
HUIOEPJIAH/ 9520 220,8 5200 235,1 9424 048,77 | 3642 739,7 101,0 142,76
OPAHIIUA 6 661 158,1 3702 541,1 7029 774,2 | 2806 044,9 94,8 131,95
IIBEMIIAPUSA 5204 626,6 2 523 868,3 7459 366,9 | 2633 196,7 69,8 95,85
KOPEH 4 889 534,6 2 817 410,5 2 375 506,0 955 956,1 205,8 294,72
NCITAHUSA 3 183 389,7 1773 502,8 3484 405,6 | 1380174,3 91,4 128,50
PYMBIHHUA 2992 115,8 1465 991,5 2 409 160,7 878 7034 1242 166,84
I'PEKIA 2 035531,2 1126 363,8 1 998 600,1 799 595.8 101,8 140,87
KbITAU 1 646 992,2 829 487,7 2 357 088,0 853 409,0 69,9 97,20
KATIOHUA 1610 183,0 923 798,2 833 938,8 339 393,1 193,1 272,19
I[NOJIBIIIA 13502123 684 854,1 927 704,7 349 990,0 145,5 195,68
YHAICTAH 1296 326,3 741 611,0 15273699 | 619 050,8 84,9 119,80
JIUTBA 1207 740,3 615951,1 1320097,5| 515803,7 91,5 119,42
AKIII 1 024 540,0 602 462,6
CUHT AITYP 868 830,0 482 464,6 231 978,0 84 189,2 374,5 573,07
TYPKUA 817 490,7 463 265,4 469 473,5 180 091,8 174,1 257,24
[NOPTYT AJINA 693 415,2 380 028,2 1518608,5| 5953104 45,7 63,84
N3PANJIb 643 239,0 358 168,2 278 088,0 110 170,3 231,3 325,10
XOPBATHA 593 694,0 321 499,1 723 858,5 288 701,6 82,0 111,36
MAJIAN3USA 555 106,0 351 326,2 316780 12 3722 17523 2839,64
IIBELNA 519 752,7 2558144 348 561,5 123 964,8 149,1 206,36
BOJITAPUA 316 650,9 140 673,8 444 562,8 157 660,0 71,2 89,23
BEJIbI'UA 240 979,9 141 208,8
O36EKCTAH 208 655,4 107 636,3 182 854,2 754414 114,1 142,68
OUHIIAHANA 206 066,1 104 835,3 3555713 116 1932 58,0 90,23
I'EPMAHUA 186 996,3 87 737,0 150 223,9 559854 124.5 156,71
OUJIUTITIINH 1194920 63 251,5
O3IPBAMKAH 57 798,0 203243 62 503,3 17 203,2 92,5 118,14
MAJIbTA 315679 16 571,1 499 246,0 191 012,6 6,3 8,68
YKPAMHA 55,2 31,1 19 368,0 6 298,7 0,3 0,49
11, 157% mi HMH
' uz HEDspmamg
—_— 1. 302% g3 {I}P@EIEH
9, 3.4% ma, ].E[Eeﬁ:l:l;apm
B 20% w5, Kﬂp‘&i
7.o4,3% wi. [emanms
6, 4 6% o Eyumens
R TPEBHI
5 7o T il

1.3. cyper - Kazakcran MyHaiibIH 0acka enjepre SKCIopTray

I'a3 KyObIpJaapsbI
¥ ATTHIK 5 KOHOMUKA MUHUCTPIIITT MeMJIeKEeTTIK KipicTep KOMUTETIHIH MOJIiMETTepl
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4. 1.5%

3, 06%

apkbLIbl TackiMagaaay. Kazakcran PecnyOnukachl



ooripramra 2018,2019 kpuimapra apHanFaH Ka3aKCTAHIBIK Ta3 JSKCIOPThHl 1.4-
CypeTTe KOPCETUIrEH.

«Ka3Tpancl'az» AK ra3 sxoHe ra30eH xaOJpIKTay CaJlaChIHIArbl YJITTBIK
orepaTop Oonbln TaObUIAJBl, MaruCTPaJbJbIK Ta3 KyObIpjapbl MEH ras Ttapary
JKENUIepl apKbUIbl TayapiblK Tra3[bl TachIMaJJAyAblH OPTAJIbIKTaHIbIPbUIFaH
MH(QPaKYphUIBIMBIH OacKapajbl, XaJbIKapalblK TPAH3UTTI KAMTaMachl3 €Te/l KHE
ra3fipl ilIKl , CBIPTKBI HAPBIKTapJa CaTyMEH allHaJIbICa/ibl, Ta3 CaKTay KoMMasaapblH
JAMBITA/Ibl, KApXKBUIAHJABIPAJbl, Ta3 CaKTay KOMMalapblH KOJJAHAIbI, OJIAPMEH
YKYMBIC 1CTEH/I].

512 030,2
167 790,0 164 323.6
28 027.9

1234346
67,5 10062,3 11 849,6

- - 251415
19125 344 240,2 176 039,7
14320 3133777 133 054,7
4244 27 5829 429850
56,2 3 279,6 = =

1.4 cyper. - Kazakctanapik ra3asig 0acka enjaepre SKCIopTh

«AuTepraz Opranabik Asusp» AK xanmbl y3bIHABIFBI 19 MBIH KM-A€H
acaThblH MarvcTpaliblibl Ta3 KyObIpiapbl apkbUibl KazakcTtaH aymarbiHAa TaOUFu
ra3JplH 1IIKi TachlMaJlbl MEH TPaH3WUTIH >Ky3ere acelpajbl. ['a3 Tacbimanaayzbl
KaNmbl KyaTThUIbIFbl 2263,964 MBT GonaTeiH op Typii Tunteri xoHe 308 ras
alilay KOHJIBIPFBICHI 0ap 25 KeNUTIK jKoHE 4 KYIIEUTKII KOMITPECCOPIIBIK CTAHIIUSI
KYy3ere acblpabl.

«A3us I'azompoBoa» KIIC 2008 xwpuman Oacran «Kazakcran-Keiraii»
ra3 KYOBIPBIHBIH KYPBUIBICBI MEH TMaiianaHyblH OackKapanabl, COHBIMEH KarTap
TpaH3uTTIK ra3abpl KazakcTan PecryOnmKachlHBIH 1IIKI HapbIFbIHA TachIMaliay
OOWBIHIIA KBI3MET KepceTemi. Y3uHABIFBl 1310 MmakpIphIMIbl  KYPaWUTHIH
«Kazakcran-KpITaity MarucTpalbablK Ta3 KyObIpbl «TypKiMeHCTaH-O30eKcTaH-
Kazakcran-KpiTaii» ra3 KyOBIpBIHBIH 06Tl 00BN Ta0bUTabI, «A», «by», «Cy» yi
napajjienb ChI3BIKTapAaH Typaabl. ['a3 KyOBIpbIHBIH OacTamkel HYKTECl -
TypkiMEHCTaHHBIH MYHail, Ta3 KE€H OpbIHAApbIHAH OacTallbIll, COHFbl HYKTECI -
Kpitait Xaneik PecnyOnuKachiHBIH OHTYCTIK MNPOBUHIUSJIAPBIHAA asKTalabl.
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Kazipri yaxpitra CepikTecTik «A» KoHE «B» CBIBBIKTapBIHBIH  OapIIbIK
oOBekTiiepl, «C» CBI3BIKTHIK 06JIITrHE KYMBIC 1CTEH/II.

«beiiney-bo3oii-llIbiMmkeHT» Tra3 KyObIpbl - Toyenci3 Kazakcran
TapUXBIHAAFBI €H 1Ipl KYOBIp >K00achl MKOHE MEMJICKETTIH DJHEPreTUKaJIbIK
KaylICI3/1irH apTThIpy/Jla MaHbI3/Ibl peJl aTkapyra apHairaH. JKoOaHbI ICKe achIpy
2011 xputaeiy 18 KaHTapbiHIa OacTalbl, COJ Ke3lle Ka3aKCTaHablK «beiHey-
[IeiMxenT Ta3 KyOwipb» JKIIIC xone xbiTahnbik «KazTpancl'az» AK sxone
«Trans-Asia  Gas Pipeline Company Limited» xomnaHusuiap Kyp/abl.
KyOwipapiy auamerpi 1067 MM Maructpanbabl a3 KYOBIPBIHBIH Tpaccachl
Mamnrrictay, AxreOe, Ke3puiopnma xone OHrycTik KazakcTan oOJbICTapbIHBIH
ayMmMakTapbl apKpUTbl ©Temi. Icke acelpy YIIiH  OlpHeNe Ke3eHJAep >Ky3ere
aceIpbuIIbl. Kazipri yakeITTa MarucTpaibabl aBTOMOOWIIb JKOJIIAPBIHBIH OOMBIHA
«Homuak», «Kapaezek», «Akcyar» xkoHe «Cekceyun» POO xone BII kypbuibic
XKYMBICTaphl kanracyaa. CanbIHbIN KaTKaH Ta3 KyObIpel - Oyn KazakcTaHHBIH
OHTYCTITIH OTaHABIK TaOWFu ra30eH KaMTaMachl3 €Tyre, COHAail-aKk eJIiH
AKCIIOPTTHIK MYMKIHIIKTEPIH KEHEUTyre OarbITTallFaH CTPATErUsUIbIK JK00a.

MyHaii MeH ras3iabl TeMIip:KOJ KeOJIriMeH TtacbiMajaaay. TayapibiK
MYHalJbl TackIMajjay VIIIH MarucTpalibJIbIK MyHall KyObIpJiapbiHaH Oacka
TEeMIpP>KOJI KOJIiri Koiaansuiaasl (1.5-cyper).

TaceiMangaynbplH HETI3T1 yJjiecli MyHall eHAeCYy eHimiepiHe (Ma3yT, OCH3MH,
mu3ens oThiHbL, TMJI xoHe T.6.) keneni. COHFBI KbUIIAPbl SKCHOPTTHIK MYHaH
XKeTKizy kenemi 4 ecere azaiinel (2014 x. 2,3 mun.TOHHA, 2018 x. - 0,6 MiH.
TOHHA).

DOKCHOPTTHI TEMIPXKOJ KOJITIMEH TachkIMaiuay Keieci OarbITTapla >Ky3ere
acweIpbUIaIbI: AKTay TIOPTHI apKbuTbl O3ipOaibkan, Mpan, Typkus xone Oacka na
MemiekerTepre;  beliHey — miekapa — ctaHumschkl  apkpuibl  Opra  A3sus
pecnyonukanapeiHa; AKcapaid Iekapa CTaHIUSCHI apKbUibl Eypomara; JlocThIK
KOHE AUITBIHKOJI IIeKapa CTaHUuusuiapbl apkbuibl KeiTaiira; O3uMHKM 11€Kapa
craniusicel apkpuibl Eypomnara. Conpaii-ak, MaxamOeT cTaHUMSCBHIHIA MyHai
Kacnuit  mynaii  kyObipel  koHcOpuuyMbiHBIH (KMKK) MyHait  kyObIpbiHa
aybICThIpbUTaIbI, KaHa-Apka craHuuschiHaa MyHaih Kazakctan-KpiTaii myHai
KYOBIpBIHA ayBICTHIPBLIAIBI.

ConbpiMeH Oipre 2019 >KbUTIBIH MaMBIPbIHAQ CYHBITBUIFAH Ta3/Jbl TEMIiPXKOJI
apkbuibl Kazakcrannan KXP-ra JIOCTHIK - AJalllaHbKOy —apKbUIbl TachIMaylay
Oactanapl. blkrumai kenemi KpUIblHA | MUJUJIMOH TOHHAFa IEWIH KETEI].

KazakcTranapik MyHai »oHe MyHall ©HIMIEPIHIH SKCIIOPTTHIK TAChIMATBIHBIH
Ker OeJiri TeHi3 MOPTTaphl OAFBITHIHA KY3€Te achlpbutanbl - Oy Kapa TeHi3 6eH
Kacnuii TeHi31HiH MOPTTaphI.
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INYlvysed

[aprre: Geariteyaep

A ©®  Tmey crammmscer
Mcneu ° (@) AyrTi TaceiManaay MeH
K Tycipy CTAaHOEACH!
o
Taceimanaay

GareITTapE

lapTTsI Ocarisiep

Cyper 1.5. - KazakcTaHIbIK MYHAUIBI TEMIPKOJ KOJIITIMEH SKCIOPTTaY

MyHaiiabl TeHi3 apKbUIbI TacbiMaiaay. MyHail 5KcropTka AKTay TeHI3
NOPTHl apKbUIbl Aa xeHentiaeni. 2018 KbUibl 3KCIOPT Kejemi 2 MIH. TOHHA
myHaiabpl Kypaasl. KP ¥OM MewmnekeTTik KipicTep KOMHTETIHIH JAepeKTepl
OoipiHma, 2018 >KbUIBI Ka3aKCTaHIBIK MyHail onemHiH 30-Fa KybIK eJliHe
aeTK13UMl. OHBIH JocTypial eTki3y HapbikTapbl Eypoma meH Ownryctik-1lbiFbic
Azust 6osbin TabbLIaABl. Herisri catein anymbiiap Eypomana mofbipiianFaH, OHJIA
MYHaii xKeTkizy kejiemi OoitbiHma Uramus — 21,03 mun Tonna (30,2%), ogan kelin
Hupnepnannaer — 9,52 miH (13,7%), ®panmus — 6,66 min (9,6%), LBeiinapus — 5,2
mitH (7,5%).

Axray noptel-Kacnuii TeHizinaeri KasakcraHHbIH eH ipi mOpThl (cypeT.l.6).
OTtkizy kaOineri: 1,5 muH.TOHHa (Kyprak >Kyk/ KoHtedHepisep), 10 MiH. TOHHa
(MyHaif).

Herisri TaceiManpaymbl Oonbin 1998 xbuisl kypeuran JKIIC «HMCK
«KazakreHizkomkdaote»y (KTK®) tadbutanel. @noTTeiH uemnirigae: xambl 305
MBIH TOHHa 8 TaHKep, KYK KeTeprimTiri 3,6 MbIH ToHHA 5 Oykcup xoHe 8 BAPXK-
ayiaH, eBerTi 6,2 MBIH TOHHA 2 KYpFakK YK Kemeci (y3aK Mep3iMIi TaiM-4apTep).
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CTOB-HAIOHY  ©

Actpaxaks 3.

Cyper 1.6. — Axray noptsl

MymHnaii koHe ra3 Koiimacbl. Kazakcranaa eHIIpUIreH MyHail MeH Ta3
KOHJICHCATBI CBHIPTKBI KOHE IIIKI HapbhlKKa caTyfa IIbIFap ajiAblH/a, HET131HCH
MYHall OHIIPYIl OHE MYHAl TachIMajAaylibl KOMMAHUSUIAPIBIH pe3epByap
napkrepinge cakrananabl. «KazTrancoil» AK wMyHali cakray pesepByapbIHBIH
xannbl kenemi 1 414,2 MbIH Tekine MeTpAl Kypaiapl. MyHbIMEH KaTtap, MyHai
OHJICY 3ayBITTApbIHJA MYHAl CaKTaUThIH OakTap Ja oap.

MymHaii cakray »oHe aybICThIpbIN THEey Kypblk mopTeiHbH Kacnuii TeHi3iHe
nerin gamysl Kytutyae. JKeuieiHa 20 MUmMoHHAH 56 MWJUIMOH TOHHara JEHiHTI
OHIPICTIK KyaTbl Oap, pe3epByap IMapki MEH ipl KeMmelepre KbI3MET KepceTyre
apHaJIFaH CBIPTKbl MYHail ailylakTapbl MaMaHJaHABIPbUIFAH MYHall THEy
TEPMUHAJIBIH Cajly JKOCMapaaHya.

«KasTpancl'az» AK ra3 taceimanmay xyhiecin Oackapaibl, OHBIH immiHzae 47
MBIH IIAKBIPBIMHAH acTaM ra3 TapaTy eiuiepi, 19 MbIH MmIakpIphIMHAH acTam
MarucTpaigbIblK Ta3 KYObIpIapbl, 56 KOMIIPECCOPIBIK CTaHIuA, ojapnaa 348 ras
alijay KOHJBIPFBICHI, 3 >KepacThl ra3 Kohmacel Oap. Yl >Kep acThl Ta3
KOWMACBIHBIH €Keyl OHTYCTikTe - OHTycTik Kazakcran oOnbichinaa — «IloaTomary
xoHe YKamObL1 00MBICHIHIA «AKBIpTOOE» pecnyOauKkaHblH OaThIChHIHAA - AKTOOE
obnbiceiHAa «bo3oi» opHamackaH. OnapAblH JKalIbl CHIMBIMABLIIBIFEL - 4,65
MUJUIHAP]] TEKIIe METpIiK Oencenni ras [27].

1.2. MyHai )K9He MYHAail OHIM/AEpIiHIH KacueTTepi

XUMUSITBIK KYpaMbl KaFbIHAH MYHAil - OYJI KOMIPTEK MEeH CYTEeKTIH Kypeni
KOCBIHJBICHI. MyHIali KOCBUIBICTap KeMmipcyiap Jjen artanaabl. bip-OipiHeH
MOJIEKYJIAChIH/IaFbl KOMIPTETl MEH CYyTeri aTOMJApPbIHBIH CaHbl MEH aJare3us
CUTIATBIMEH EPEKIIENICHETIH 9p TYpPJl KacuerTepl Oap KemipcyiapblH YJKEeH
Mmemepi oenrimi [13].
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MyHaiina KeMipTeK MEeH CyTeKTeH 0acka, a3 MeJIIepAe OTTErl, a30T KoHe
KYKIPT, ©T€ a3 Keuemje - XJop, pocop, ioj xoHe 0acka XUMHUSIBIK 3JIEMEHTTEP
oap.

Maiinapia keMipCyTeKTEp/iH Kelecl TONTaphl Ke3aecei:

1) meran (mapadunmi);

2) HadTeHi

3) xo1r HicTi.

OJieTTe Mailnap Kypambl OoWbIHIIIA COJl Hemece Oacka KeMipCyTeKTep
TOOBIHBIH 0achiM OOJATBIH apajac TUIKE >aTalbl >KOHE COFaH OalaHBICTHI
napapuHAIK HaQTeH 11 HeMece XOIIl UICTI JIeT aTalabl.

Taburu xarmaijga eH KeH TapaiFaHbl MeTaH kemipcyTektepi: MeraH CHy,
stan C,Hg, mponan C3Hg sxoHe T.6. bys1 keMipcyTekTep/1i MIEKTI HeMece KaHbIKKaH
JIen Te aTaiiabl, Oy oJap/blH XUMHUSUIBIK O€JICEeHAUIITHIH TOMEHIITH, COHAan-aK
0acka 3aTTapAblH aTOMJIapbIMEH KOChLTY KaOlJeTiHIH TOMEHAIT1H kepcerenl [13].

Merannan Oyrtanra pgedinri  kemipeyrekrep (CsHjo), Koca anranpa,
atMoc(epalnblK KbICBIMIA Tra3 KyWiHae Oosanpl. MyHna wmyHaih rasza Oap.
MonekynaceiHaa 5-teH 17 - re AeiiH KeMIpTEK aroMaapel Oap Kemipiep
KocbutbicTapbl  (CsH;—Ci7H36) cyiiplk  3arrap Oonein  TaObutanbl. by
KOCBIH/IbUIAp MYHal KypamblHa Kipe/il.

Monekynanapbinga 17-1eH apThIK KOMIpTEri aToMAaphl 6ap 3aTTap KaTaThIH
JIeHeNep KarapjapbiHa xkaTaabl. by mapadunuep MeH 1epe3uHaep, oap 0apibiK
Maigapaa 6enriai Memmepae 00Jabl.

Maiinap MeH MyHall ra3iapbliHbIH (PU3UKAIBIK KAacCHETTepl MEH CamlajblK
cunaTTamManapbl JKEKEITeH KOMIPCYTEKTEep/IH HEMece OJapablH KYPaMbIHIAFbI
TONTap.IbIH 0achIM OO0JIybIHA OAIIAHBICTHI.

Kemenai kemipcytekrep (ayblp MyHai) 0acbiM 0oyiaThiH Maiiinapia O€H3UH
MeH Mail QpakuusIapblHbIH Meuiepl a3 0onaabl. MyHall KypamblHIAFbl IIAUBIP
oHe nmapapuHIl KocnaiapIblH KOl MeJepl >KbUDKbITaAbl, OYJ1 OHbIH Xep OeTiHe
HIBIFAPY KOHE OJIaH opi TackIMajAay YIIiH apHaWbl Mapanap/sl KaXeT eTe/ll.

Maiinapneiy Tayap KoWManapbl MEH (PpakIUsUIbIK KypajlgaplblH 3epTTey
alijayplMeH aHbIKTalaabl. MyHalael aiijlay OHBIH KypamblHa KIpETiHI op
pECYpPCTHIH ©31HJIK KalTa MaiganaHy TeMIepaTrypachlHa COMKEC KeJIMEreHIHe
Heri3 Oonanel. JKeHUT KeNIKTepiH KailHay TeMiiepaTypachl TeMeH. Mpicaibl,
nentad (CsHyy) yurin kainaty temneparypacsl 36 © C, rekcan (CgHy;) ymrina 69 ©
C. AysIp kemipcyTekTep YIIiH KaitHaTy Temmeparypacsl 300 © C aeiiin xoHe o1aH
KOrapel. MyHall KypaMbIHIAFrbl JKeKenereH (pakmusuiapasiH Oenrim  Oip
TeMITepaTypajblK AUara30HbIHIA KaHAAl YIECTIK KYPaMHBIH MaiTaH GpaKIusITbIK
KYpaMbIH cumnartaiiasi [ 13].

Ken opHBIHIaFe MYHaiABIH OacTamKbl CHITATTAMACHl OHBIH TBIFBI3/BIFbI
GOMBIHIIA aHBIKTANAIB], 01 760-Tan 980 Kr/ M -re meiiin. ToiFb3abEsl 880 KI/ M
JEUIHT1 )KEHUT Mailap eH KYHJbl, 6MTKEeH1 OJIapJblH KYpaMbIHIa O€H3UH MEH Mai
dpakusIIapsl Ker.

Ke3z— kenreH CYHWBIKTBIKTBIH, OHBIH 1ITIH€ MYHAWIBIH HET13r1 (PU3UKaIBIK
KACUETTEPiHIH OIpi-TYTKBIPJBIK (HEMece IIIKI YHKeJIC), SFHU CYUBIKTHIKTHIH
KO3Fajly Ke3iHJe OHBIH OeJIIEeKTEepiHiH ©3apa KO3FaJbIChiHA KapChl TYPY KACHETI.
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CyYHBIKTBIKTBIH TYTKBIPIBIFEI HEFYPIIBIM KOI 00Jica, COFYPIIBIM OHBIH KO3FaJIbICHI
Kol 00najbl.

MyHail CyabIH TYTKBIPJIBIFBIHAH OipHEIIe ece apThIK dPTYPJIi TYTKBIPIBIKKA
ue. TemmepaTypaHbIH KOFapbIIaybIMEH KE3-KEJTeH CYHUBIKTHIKTHIH (OHBIH IMIiHIE
MYHai/IbIH) TYTKBIPJABIFEl KYpT ToMeHaeual [19]. Meicanbl, kypambinga 25% - ra
neiin napadus xxone 17% - ra neifid manbipiabsl-acQanbTeH 1l 3aTTap 6ap TYTKbIP
MamnrbicTay MyHaiibiH (O3eH jxoHe bozaiibl keH opHbl) «O3eH-ATbIpay-Camapay
MYHail KyObIpbl apKbUIbl TachbIMaiay YIIiH «O3eH-ATbIpay» y4ackeciHae KyObIp
KeJTICIHeT] MyHalabplH Temmeparypackl 32 °C-TaH TOMEH TYCHEWUTIHAEH eTim
aHBIKTAJIFaH KbI3JIBIPFBINI TEIITep OpHAThUIFaH .(cyp.1.7).

49.1 39.8 4FHINC gY3eHs" CI'IH"Cc" HIC "Reviney” CIH "Qgopkas™  JINAC "Kynbcapb” HﬂIﬁw.?acumoaa
-, [36.9
i b e [podpinis, M
g r i p
45.6 31.9 371.7 [t64] . % 340} 29| oo laBNGHND, 65
% b 73] T P
":*-.. %51 """-""-h emneparypa
A8, T " :
42.2 24.1 272.2 3], i 425 22 ‘q":"}
i 7 B G N [193] b
b} W @ 90|
38.8 16.2 172.6 % 3 68" Ny i
He ki . iy
\ [15.1] ..5:‘?}. L [15.8] -
112 ’1%:; e, h“:-;fbu
e, i e
35.4 8.4 73.1 W “’t_k-y it . (358
. 83 W, (-
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0.0 70.0 140.132.0 210.1 280.1 328). 2 420.2 [320]  490.2 [32.940. 2 630.3 D). 3.2

KunomeTpax, kM —

Cyper 1.7-«O3eH-AThIpay» YyuyacKecCiHJIe KbICBIM MEH TeMIlepaTypaHbl
YJIeCTIpYAiH JKaJbl KOPIHiCi.

JKorapbina alTeIIFaHmai, *Kep KbIPTHICBIHIAFBI TEMIIEpaTypa TEPEHIIKICH
orapbutaiiapl. COHIBIKTAaH MYHal KaOaTTapblHIAFbl MYHAMJIBIH TYTKBIPIIBIFBI
oplaiibIM xep OeTiHe KaparaHzaa a3 0osiajbl. MyHail eHIIpy TYpFbICEIHAH Oy eTe
KOJIaliIbl (PaKTop, OUTKEH1 OHBIH TYTKBIPJBIFBI HEFYPIBIM a3 00Jica, MYHANABIH op
TOHHACHIH OHAIPYTe SHEPTUS IIBIFBIHBI a3as]Ibl.

PesepByapaarel MyHalablH (QU3MKAIBIK KACHETTEpl Ta3ChI3/IaHIbIPbLUIFaH
MYHaWJIbIH KacHeTTepiHEH aWTapibIKTal epekieneHenl. byn KolHay KaTThIK
MyHaiifa TeMmIepaTypaHblH, KBICBIMHBIH JKOHE €pIreH Ta3JblH ocepiMEeH
TYCIHIIpiae .

PesepByapiarbl KbICHIM KaFJalbIHAa MYHaWIbIH Oenriai Oip Medmriepi
opaaiteiM epui, kemae 1 M myHaitra 300-400 M KeTe. EpiTinaren ra3 MyHanibIg
THIFBI3ABIFEI MEH TYTKBIPJIBIFBIH KYPT TOMEHJETE/I JKOHE OHBIH CHIFBUIYBI MEH
KOJIEMIH apTThIPAJIbI.

KoliHaykaTThIK JKaFgaiiiarbl MYHaWABIH (PU3MKAIBIK CHIATTaMaJIapbiH
MYHail MEH Tra3 KOpJAaphlH €CeNnTey, MYHail KEH OpPBIHIAPBIH UTepyAiH
TEXHOJIOTHSJIBIK CXEeMAaJIapbIH kKacay, KOWHayKaTTaH MYHail ajly yIIiH TEXHUKA MEH
TEXHOJIOTUSIHBI TaHJay Ke31H Oy Kaxet [11].

PesepByapaarsl MyHaii KeJIEeMiHIH COJ MYHaUIbIH ra3CchI3JaH/IbIpbIIFAHHAH KEHIHT1
KOJIEMIHE KaTbIHACHI, SIFHU «KAJIBINThD) JKaFaai1a MyHalIbIH KOJIEMIIK
koa(duiuenTi b nemn aranajs:

<

p = Lxait (1.1)

VKan
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MYHJA V ;- KOMHAYKATTHIK JKaFqaijarbl MyYHai Keyemi, M
V xan- KQJIBITITHI JKaFAaii1arbl MyHal KeJieMi, M.

«Kansinten xargaiarsl MyHail KeJieMi JereHIiMi3 - aTMOCc(epalibIK KbIChIM
MeH 20 ° C ke3ingeri myHaid kenemi. (1.1) dopmynameH aHbIKTaJFaH KaOaTThIK
MyHaiblH Kenemaik Kodgduuuenti 1 M3 ra3chl3gaHAblpbliraH MyHail KaOat
KarnalblHAa KaHIal KeJieMJl alaThIHIBIFBIH Kepceredl. byn koadduiuent
opkamaH OipaeH yikeH. Keibip maitmap yiriH o 3-Ke TeH.

MyHait KyObIpiapbl apKbUIbl KeJ€Cl alllblK MYHail OHIMJIEpiHE aimanajibl:
MOTOp O€H3MHJIEpl, TU3eNb OTHIHIAPHI, KEPOCUH, aBUAKEPOCUH KOHE TYPMBICTHIK
eI OTHIHBI.

AMLIBIK TYCTi MyHaii eHiMaepiHiH ThFb3abFsl 20 °C kesime 725-ten 860 Kkr/m’
meringe 6onazas (1.2-kecre). TemneparypaHblH KOFapblIaybIMEH OJ1 TOMEHICHII.
1.2 - kecte-MyHali eHIMIEPIHIH HET13T1 (PU3UKAJIBIK KACUETTEPI

MyHnaii eHIMI 293 K ke3iHmeri Kacueri KanbIkkaH
TEBIFBI3ABIFEI, TYTKBIPIBIK, OY/IbIH KBbICBIMBI,
Kr/™M° MM /C klla (kem emec)

1 2 3 4

733 1-meH keM 66,7

ben3un A-72 ka3-KbICTBIK |725 1-meH keM 66,7 ...93,3

ben3un A-76 xa3IpIK 784 1-neH kem 66,7

bensun AN-93 xa3abIK 755 1-neH kem 66,7

JKa3rbl KbICKBI TU3Eb 860 3,0..6.0 1,3

OTBIHBI 840 1,8...5,0 1,3

Jln3enb OTHIHBIH 845 3.0..6.0 1,3

JKCIIOPTTAY Ka3Fbl KbICKbI |845 2,7...6,0 1,3

T-1 TC-1 peakTusnTi

KO3FAJITKBIIITAPbIHA 800 1,5...5,0 8

apHaJIraH OThIH 775 1.0...4.0 8

TypMBbICTBIK nien1 OTbIHBL ~ |870 6,0 ... 8,0 5

20 °C Ttemneparypaia >KEHUI MYHail ©OHIMJEPIHIH TYTKBIPJIBIFBl CYJIbIH
TYTKBIPJIBIFBIHAH 8 ece JKorapel 0o0dybl MyMmKiH. O TemmepaTypaHbIH
KOFapbUIaybIMEH TOMEHICHII.

MyHail eHiMIEpiHIH OyJlaHybl OJapJblH KaHBIKKaH OyJapIblH KbICHIMBbIHA
TIKEJIEW MPOMOPIUOHANBI, OYJ1 OylaHyAbl TOKTAaTy COTIHE COMKEC KeJEeTIH ras
dazaceiHIaFpl MYHal eHIMIEPIHIH OynappIMeH TNaijga OoJIaThIH KBICBIM JCT
TYCIHIIpLIETI.

bensunnep eH »xorapel Oynanyra we. Hortmxkecinnme Oipaed »karmaina
OynaHynaH OoOJIaTbIH WIBIFBIHIAP MyHailiFa KaparaHjua kerl. Jlu3enb OThIHAApPHI,
KEPOCUHIEP, TYPMBICTHIK TEIll OTHIHBI a3 OyJIaHATBIH CYUBIKTBIKTapFa >KaTaabl. by
pe3epByap *KaOAbIKTaphIH TaHJaFaH/Ia eckepiieni. MyHail eHIMACPiHIH IIBIFIHBIH
a3aiTy MakcaTbhlHAA JAM3€NIb OTBIHBI, KEPOCHH, TYPMBICTHIK II€II OTHIHBI Oap
pe3epByapJiap/ibl THIHBIC aly apMaTypachbIMEH KaOJbIKTay JKETKUIIKTI, aj OCH3UHI
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Oap pes3epByapiiap TOHTOHJAPMEH HEMece KajJKbIMajbl IIaThIpJapMeH
XKaOJABIKTATYbI THIC.

1.3. Cy#ibITBLIFAH KOMIPCYTEK ra3iapblHa KOMbLIATHIH TAJAaNTap

Cyitprteunran razgap KP CT 1663-2007 «KemipcyTeKTi CyHBbIIThUIFAaH OTHIH
rasJiapbl TaJIanTapbiHa cail 607ybl KepeK. TeXHUKaIBIK IapTTapy, OHa Ta3aapabiH
KeJiecl MapKajJapbIMEH OJIap bl KOJAaHy cajlajlapbl KapacThIPhLIFaH:

— TIBKTK- npoman MmeH OyTaHHBIH KbICKbl TEXHUKAJIBIK KOCIIACHI;

— TIBTXXK- nporman MeH OyTaHHBIH TEXHHUKAJIBIK >kKa3bl KOCIACHI,
— Tb- Texnukansik 0ytan [10].

Tayapnbl CYHBITBUTFAH Ta3[blH KYpPaMbl MYHall ©HJEY 3aybITTapbIHAFBI
TEXHOJOTUSIIBIK IUKJIIapFa OailmanpICThl epekineneneni. OHbI Liecne Tra3aap/aH,
KOHJICHCAT IeTiHAUIepiHeH, 0acka 1a KeWOlp Ke3Jep/ieH alblHFaH rasiapra as
MeJIIep/ie 3TaH, MEHTaH >koHe T.0. Kocyra Oonaasl.Kanamap mMen Oacka enmi
MEKEHJIepJe OThIH PETIHAEC CYUBITBUIFAH OTBIHABI KOJJIAHATHIH ©OHEPKICIMTIK,
KOMMYHAJIIBIK KBI3METTEP/li, TYPFBIH JKOHE KOFAMJIBIK FUMaparTapibl Ta30cH
XKaOJbIKTay KyHenepiH cainrad kesne razaapasl Tek C; skoHe Cy4 QpakuusiapbiH
xoHe ousapabiH 1,6 MIla geitiHri apThIK KbICBIMBI 0ap KOCHajapbiH KOJIJIaHY
KO3/ICJITeH.

KP CT 1663-2007 TananTapblHa COMKeC OHJIIPUITeH CYHBITBUIFAH Ta3ziap
KeHOip epekienikTepai KocmaraHaa, OapJiblK HETI3T1 HWHIUKaTopJyiap OOMbIHINA
QJNIeMJIIK CTaHAapTTap AeHrenine, atan aitkanaa: CT OolbIHIIA KAkl KYKIPTTIH
mommepi 0,015 maccaman kem OoMaybl KEpEK, all Oacka eepAiH CTaHIapTTapbl
OCBhl KOPCETKIIKE KATBICTBI HEFYPJIBIM KaTaH »>KOHE JKYMCAK TajamTap.Ibl
KaMTamachl3 eTy. Mepkantan KykKipTiHiH Maccanblk yneci 0,002% -mam a3
CYMBIITBITFAH ra3 OekiTinyi kepek [10].

1.4. MyHaii MmeH MyHall OHIMJepiH ecenmKe aJy JaicTepi MeH eJIey
KypaJjjaapsbl

1.4.1. MyHaii MmeH MyHaii eHiM/IepiH ecemnke ajy JaicTepi. MemiiekeTTik
CTaHJApTTAp/AbIH CaKTaJTybl MyHall MEH MyHall ©HIMJIEpiH TachIMaIJayMEH >KOHE
CaKTayMeH aiHaJIbICAThIH OapibIK KOCIMOPHIHAAP MEH YHBIMAAp YIIIH MIHAETTI
OonbIm  TaOBUIAABI, an OacKajmapbl IIEKTEYJ BIKMAT €Ty aiimarbiHa ue. byn
KyKaTTap/ia TYXBIPBIMAAIFaH (U3UKATBIK-XUMUSIIBIK, MaHBI3bl Takgaany
KacuerTepi, Oenrimi Oip MakcaT TieH TMaljanaHy ImapTeiHA He Oipkartap
TYPaKTBIIAPIBIH PYKCAT €TUITeH MOHAEp1 KenTipiiareH [13].

Mynaii MeH MyHal OHIMJIEpiHIH camachl I OJIApAbIH MaKcaTKa cai
KOJJAHBUTYBIH KaMTaMachl3 €TETiH KACHeTTEPIiH JKUBIHTBIFBI  TYCIHLISI].
Kacuerrepai exi Herisri Tomka Oeny oaeTKe aiHauabl: (HH3UKAIBIK-XHUMHUSIIBIK
KoHe xxenen [13].

Canmanpl Oaranmay Ke3iHAe Maid: chiHbIITapra (kecte 1.2.), Tunrepre,
tontapra (kecte 1.3.), rypaepre (kecre 1.4.) GemiHemi.
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Kecre 1.2. - Mynan kimacrapsl

MyHna