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1- TakbIpbIObI: DapMaleBTUKAIBIK OHIMAED JKOHE MIMKI3aTTapIbIH HETI3I1 KAaCHETTepi.

Makcatbl: ®apmaneBTUKAIBIK OHIMIED KOHE NIMKI3aTTapIbIH HET13T1 KACHETTEPiH aHBIKTAY

OKbITY MaKcaThI:

Crynent Ointyre Tmic:

=  Cy#MBIKTBIH HEri3ri (pU3NKaIbIK KACUETTEPIH;

=  CyiBIK aFrbIHBIHBIH MiHE3/IeMETIepiH;

CTyaeHT MeHrepe ajybl THIC:

= JKyMbICHIBI CYHBIKTBIH THIFBI3IBIFBIH, MEHIIIKTI CaJIMaFbIH, TYTKBIPIBIKTHIH JHHAMUKAIBIK
AKOHE KMHEMaTUKAJIBIK KOAPPUIIUEHTTEPIH aHbIKTAY;

= Cy#BIKTBIH MaCCANbIK jKOHE KOJIEM/IIK IIBIFbIHIAPIH, KO3FATY )KbUIIAM/IBIFbIH aHBIKTAY;

TakpIpHINTHIH HEri3ri cypakTapbl:

1. JKyMBICIIBI CYHBIKTBIH THIFBI3JIBIFBI, MEHIIIKT] CaIMaFbl, TYTKBIPIBIKTHIH JUHAMHUKAIIBIK KOHE
KMHEMAaTUKaJbIK K03 puunentrepi,

2. CyHBIKTBIH MaCCaIbIK JKOHE KOJIEM/IK MIBIFBIHIAPHI, KO3FATY KBUIIaMIBIFbI;

3. CYHBIKTBIH aFy peKUMIEPI.

Binim Oepyain soHe OKBITYBIH J/icTepi:

CryneHTTep CYHBIKTHIH (PMU3UKAIBIK KACHETTEPIH KOHE CYHBIK KO3FAIYBIHBIH THAPOTMTHAMUAKAIIBIK
PEXUMIEPIH TEOPHUSUIBIK TYPFBIIaH TYCIHIM, KeJIecl capaMaHAbIK ecenTep/Il Henrynepi Kepek.

1 Ecemn.

['a3nblH  THIFBI3ABIFBIH, MEHUIIKTI  CaJMarblH  JKOHE  TYTKbIPJIBIFbIHBIH  KHHEMAaTHKAJbIK
ko3¢ dumeHTiH PaprokoHe t ke3iHne anbikTa. ATMocdepanbik KbickiM Po= 0,1 MIla.

AJrankpl 1epeKkTep/i KECTEAEH aJIbIHbI3.

MInppasix la3 Papr, MIIa HInppasin t, °C
OipiHmIi eKIHII1

CaHBI CaHBbI
1 Cyteri 0,2 1 20
2 Orreri 0,3 2 22
3 Xmop 0,4 3 24
4 Aot 0,5 4 26
5 KemipTeri TOTBIFBI 0,6 5 28
6 KeMip KbIIIKBLT ra3sl 0,7 6 30
7 Meran 0,7 7 32
8 OtaH 0,8 8 34
9 Aya 0,9 9 36
0 Bensoun 1,0 0 38

2 Ecemn.

bip xypicTi Kopiay KyObIpJIbl *KbUTY aJIMACTBIPFBILITHIH KYObIpIapbl apKblibl (KyObIpiap caHsbI n,
KYOBIp/IbIH CBIPTKBI AuameTpi d, KaOblpFa KaJdbIHIBIFBI 2 MM) ra3 W KbUIAAM/BIKIIEH arajpl. ['a3abiH
opTala TemmnepaTypachl t kKoHE KbICBIMBI MaHOMeTp OoiibiHIIA 2 ar. bapomerpiik KbicbiM 740 MM
cbiH.0ar. ['a3/1bIH MaccabIK JKOHE KOJEMJIIK HIbIFbIHIAPbIH KAJIBINIThI XKOHE KYMBICUIBI JKaFJainapaa
aHbIKTa. AJIFAIIKbl JEPEKTEePAl KECTEIEH aIbIHbI3.

Hludpasiy T'a3 n, d, mm Mudpasiy W, t, °C
OipiHIIi JlaHa eKiHII1 m/c
CaHbI CaHbI
1 Cyreri 102 34 1 8,9 20
2 Orreri 108 38 2 9,1 22
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w

Xnop 105 42 3 9,2 24

4 A3otr 121 46 4 9,3 26

5 Kewmipreri 128 50 5 9,4 28
TOTBIFBI

6 Kemip  kprmkeut | 138 54 6 9,5 30
rassl
Meran 145 58 9,6 32

Oran 153 62 9,7 34

Aya 160 68 9,8 36
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Bensoun 165 72 9,9 38

9nedmner

Herisri:

1. B.M. Yyemos, E.B. I'manyx, 1.B. Caiiko. TexHoyorus jekapcTs NpoMbILIIEHHOro npou3soacTaa. Y. 1. —
Bunnuna: Hosa kuwura, 2014. -696 c.

2. B.U. Yyemos, E.B. I'mangyx, 11.B. Caiiko. TeXHOIOrHs JIeKapCTB HPOMBILILICHHOT0 Tpon3BoacTBa. Y. 2. —
Bunnuna: Hosa kuwura, 2014. -664 c.

3. IlpombinuieHHas TexHoxorus nekapcts, Tom 1. ITox pea. Yyemosa B.M. — X.: MTK-Knura, 3narensctBa
H®AY, 2002 - 560 c.

4.  TIpombinuieHHas TexHosorus nekapcts, Tom 2. Ilox pen. Uyemosa B.M. — X.: MTK-Kuura, 3natensctBa
H®AY, 2002 - 557 c.

5. Manmep C. H. ITpouecchl 1 anmapaThl XUMUYECKOH TeXHONOrHHM : yuebHoe nocodue / C. H. Mantaep,I'. M.

XKymana3zapoBa. - MuHucTepcTBO 00pa3zoBanus 1 Hayku PecryOnnku Kaszaxcran. - Anvatsl : "bacray", 2018. -

256 ¢

6.  Jwrraepckuit FO.U TTporeces! n anmapaTthl XUMHYECKO# TexHosmoruu: B 1Byx Tomax / FO.M JIpiTHepckuid. — M.

Anpstac, 2015. — 368 c.

7. JwrrHepckuit, FO.M. OcHOBHBIE ITPOLIECCHI U anapaThl XUMUYECKOi TexHonoruu: Ilocodue no npoeKTHpoOBaHUIO:

VYuebHoe mocobue ms By3os / FO.U. Iprtaepckuit, I'.C. Boprcos, B Bpsikos. - M.: Anbsuc, 2015. - 496 c.
8. Kacarkun A.I'. OCHOBHBIE IPOLIECCHI H AIIIapaThl XUMUYECKON TEXHOJIOIHH: Y4eOHUK uisi By30B / AL
Kacarkun. - M.: Anpsanc, 2014. - 752 c.
9.  Octpukos A.H. ITpouecce 1 annapatsl. PacyeT 1 NpOEKTHPOBAHKE aNnapaToB Ul TEMIOBBIX U

TEII0MaccooOMeHHbIX npomneccoB: YuedHoe nocodue / A.-H. Ocrpuxos, B.H. Bacunenko u ap. - CII6.: Jlaus,

2018.-440c.

10. Anekcees, I'.B. BupryanbHblii 1a00paTOpHBIN MPAKTUKYM 110 Kypcy «IIporecchl 1 anmapaThl MUILEBBIX
mpon3BoacTB»: Yu. [locobue / I'.B. Anekcees, U.U.

KOChIMIIA:

11. Ilnakcun }0.M., Manaxos H.H., Jlapun B.A. IIpomeccs u anmapaTsl ODHIIEBBIX mpou3BoAcTB. — M.: KomocC,

2008.-760 c.
12. Kagenknii I'. /1. [Ipoueccs u anmapats nUIeBoit Texaonoruu. - M.: Konoc, 2000.

13. TlaBnoB K.®., Pomankos I1.I"., HockoB A.A. IIpuMepsI U 3a1a41 O Kypcy OPOLIECCOB U alNapaToB XMMHUYECKOM

Texuomoruu - JI.: Xumus, 1987

14. TocynapcrBennas @apmakones Pecriyomuku Kazaxcran. — Tom 1 — Anmartel. — M3narensckuii tom: «Knbek
sxonbey.— 2008.— 592 c.

15. TocynapctBennas ®apmakones Peciy6muku Kazaxcran.— Tom 2. — Anmatbl.— M3patensckuii tom: «OKubek
sxonbey.— 2009. — 792 c.

16. CarpmabikoBa B.A. [lopinepnin enuaipictik TexHonoruscel.— Anmatbl—2011.— 346 6.

17.  Ax6epaues O.C. Tamak eHIipiCiHiH IpoLecTepi *KoHE ammapaTrapsl, AaMatsl; 1998 x.

Bakpuiay (cypakrap, Tecrijiep, ecenrep xdHe T.0.)

1.

wmn

«'mapocratuka» xkoHe «[‘MIpOaMHAMUKa» TapayiapblHIa CYWBIKTBIH  KalChl
KapacThIpbliaibl?

I'uapocTatukanbIk KBICBIMHBIH KaH1ail Kacuerrepi 6ap?

blasic imriHaeri aOCOMIOT KBICBIM/IBI KAJIail aHbIKTANILI?

I'uapocTratukaHblH HETI3r1 TeHACY1 HEH1 epHeKTeiai?

Tecrinik Tanceipmanap

~TBIFBI3IBIKTHI AHBIKTAayta apHaJiraH TeHz[ey...6oan Ta6BIJ'IaI[BI.

[v=V/m.
lo=mN

3aHJapbl
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|h = Cp 1.
|U = Cv t.
lc=0q/t.

~3aTThIH MEHIUIKT] KOJIEMI...00JIbIIT TAObLIAbL.

| 7=Pg

V=L
| m
~HBIOTOHHBIH YIKeIIC TUIIOTE3aChIH OCHHENICHTIH TEHACY/I1 KOPCETIHI3.
v=4d
| =y RJ
[t=1p *(
l
|[F=ma du

t=p__
dn

~Y311icci3aiK 3aHbI OOMBIHIIA KOJIEMIIK IIBIFBIHIBI ECEIITEHIS.

du)2

dn

Q=K /J
|Q=wS

o[

|Q=wi/t
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2-TaKbIPBIOBI: [ MIpOCTaTUKAHBIH HETi3T

1 TeHaeyi

MaKcaTbI: HYKT@I{GFi TuAPOCTAaTUKAJIBIK KbICBIM/IbI, BAKYYM/IBIK JKOHC a0COJIIOTTIK KBICBIM/IbI

aHBIKTAY.
OKbITY MaKcaThbl:
Crynent Oinyre Tmic:
"  TUIPOCTATUKAIBIK KbICHIM;
"  BaKyyMJbIK KbICHIM;
"  a0COMIOTTIK KbICHIM.
CrynenrT icreii ajqyra Tuic:

= Hyxkrezaeri ruipocTaTUKaIbIK KbICBIM/IbI aHBIKTAY;
= Hyxkreneri BakyyMIbIK *oHE aOCOJIIOTTIK KbICBIM/IbI aHBIKTAY.

TakpIpbINTHIH HETi3ri cypaKkTapbl:
1. TTackanb 3aHbI
2. Wnmeanmbl CYWBIKTBIH MOJICITI

Binim Oepyain ’oHe OKBITYBIH d/icTepi:
CrynenTrep cyibIKTapJa 00JaThiH KYIITEPAl TEOPUSIIbIK TYPFbIIAH TYCIHIN, KeJleci capamMaH/bIK

€CenTep/Ii Menryepi Kepek.

1 Ecern.

AIUBIK pe3epByapJarbl  CYHBIKTBIH
KaOBIPFachIHBIH Oip HYKTECIHE >KaJIFaHFaH

CalBICTRIPMANBl  THIFBI3ABIFEI  1230kr/M3.  Pesepsyap
MaHOMET] PapT:O,31KFC/CM2 KbICBIMIBI KepceTeml. Ochbl

HYKTEMEH CYMBIK ICHIeHIHIH apachlHIaFrbl OMIKTIK HETe TeH?

AJNFaIIKpl IepeKTepal KECTSACH alTbIHBI3.

Mudpabiy p, Kr/M° [udpasy Papr, Krc/cm?
OipiHmIi eKIHII1
CaHbI CaHbl
1 1050 1 0,2
2 1080 2 0,3
3 1100 3 0,4
4 1200 4 0,5
5 1250 5 0,6
6 1300 6 0,7
7 1350 7 0,8
8 1400 8 0,9
9 1450 9 1,0
0 1500 0 1,1

2 Ecer.

BapoMeTpiik KOHIEHCATOpFa JKalfaHFaH BaKyyMMeTpIiH KepceTkeH BakyyM 600 coiHan
OaraHacelHa TeH. bapomertputik KbicbiM 748MM. chiHan OaraHacbiHAa. TemeHaeriiepai Taly Kepek: a)
KOHJIEHCATOP/IaFbl a0COMIOTTIK KbIChIMIBI [1a sxoHe Kre/cm? emmeMinge; 6) GapoMeTpilik KyObIpaarh!
cy kauma ouikrikke (H) ketepineni (2.1-cyper).

AJ'IFaI_HKLI ,Z[CpCKTCp)Ii KECTCACH aJIbIHbI3.
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2.1-cyper. (2.2-ecernke)
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1.

B.U. Yyemos, E.B. I'nanyx, 1.B. Caiiko. TexHonorus jaekapcTs npOMBIIIIEHHOro npousBojacTsa. Y. 1. —
Bunnuna: Hosa kuura, 2014. -696 c.

2. B.U. Yyemos, E.B. I'magyx, 1.B. Caiiko. TeXHOIOTHs JIEKapCTB IPOMBILLICHHOT0 Tpon3BoacTBa. . 2. —
Bunnuna: Hosa kuura, 2014. -664 c.

3. TlpombiuuienHas TexHoiorus nekapcts, Tom 1. Ilox pen. Uyemosa B.M. — X.: MTK-Kuura, U3natensctea
H®AY, 2002 - 560 c.

4. TlpombiuuieHHast TexHonorus gexkapers, Tom 2. ITox pexn. Uyemosa B.M. — X.: MTK-Kuura, V3znarensctBa
H®AY, 2002 - 557 c.

5. Manmiep C. H. IIpoueccsl u anmapatsl XMMHYECKOH TexHOIOrUH : yyeOHoe nocobue / C. H. Mantnep,I'. M.
Kymana3zapoa. - MuHuCcTEpCcTBO 00pa3oBaHus 1 Hayku PecnyOnuku Kaszaxcran. - Anvatsl : "bacray", 2018. -
256 ¢
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Anesinc, 2015. — 368 c.
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VuebHoe mocobue ms By3os / FO.U. Iprtaepcekuit, I'.C. Bopucos, B Bpeikos. - M.: Anbsac, 2015. - 496 c.

8.  Kacarkun A.I'. OCHOBHBIE IPOLIECCHI U AIIIAPATHl XUMUYECKON TeXHOJIOTHHU: Y4eOHHK 1is By30B / AL
Kacartkun. - M.: Ambsiac, 2014, - 752 c.

9. OctpukoB A.H. IIpomeccs! u anmapaTsl. PacdeT u IpOEKTHPOBAHUE AITAPATOB IS TEILIOBBIX U
TEI0MaccooOMeHHbIX npomueccoB: YuebHoe mocodue / A.H. Ocrpuxos, B.H. Bacunenko u ap. - CII6.: Jlans,
2018.-440c.

10. Anekcees, I'.B. BupryanbHblii 1a00paTOpHBI MPAKTUKYM 110 Kypcy «IIporecchl U anmapaThl MHILEBBIX
mpon3BoAcTB»: Yu. [locobue / I'.B. Anekcees, N.1.

KOCBIMIIA:

11. IInakcun ¥0.M., Manaxos H.H., Jlapun B.A. IIpomneccs u anmapaTsl OHIeBbIX mpou3Boacts. — M.: KomocC,
2008.-760 c.

12.  Kasenxwuii I'./I. TIpouecchl n anmapaTsl nuiieBoi Texnonoruu. - M.: Konoc, 2000.

13. TIlaBnoB K.®., Pomankos I1.I'., HockoB A.A. IIpuMeps! U 3a1a41 0 KypCy MPOLECCOB U alNapaToB XMMUYECKOM
Texuomoruu - JI.: Xumus, 1987

14. TocynapcrBennas ®apmakones Pecriyonuku Kazaxcran. — Tom 1 — Anvartel. — M3natensckuii tom: «Knbek
sxonbs.— 2008.—- 592 c.

15. TocynapctBennas @apmakonest Peciyomiku Kazaxcran.— Tom 2. — AnMatbl.— M3naTensckuid tom: «OKubek
sxonby.— 2009. — 792 c.

16. CarpabikoBa B.A. [lopinepnin enaipictik TexHonoruscel.— Anmater.—2011.— 346 6.

17.  Axb6epmues O.C. Tamak oHAIpiCiHIH MpolecTepi KoHe anmapaTrapbl, Anmarsl; 1998 x.

Baksbuiay (cypakrap, Tectijiep, ecenrep kdHe T.0.)

1. «I'mapocraTukay GeimMiHIe CYHBIKTHIH KaHaal 3aHJapbIH 3epAeIeni?
2. 'mapocTaTukanbIK KbICHIM KaHail KacueTke ne?

3. blasicTarsl aOCOIOTTIK KBICHIMABI Kajlail aHbIKTANIbI?
4.T'unpocTaTuKaHbIH HETI3r1 TEHICY1 Kajlail epHeKTenei?
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Tecrtilik Tanceipmajap
~ABCOIIOT KBICBIM/IBI AHBIKTAHbI3, erep Pya, = 0,2.10° xIla Goica.
0,5-103
0,7-103
0,3-103
0,38:103
0,64:103
~ABCOIIOT KBICHIMIbI AHBIKTAHbI3, erep Pyan = 0,4.10° xIla
0,9-103
0,7-103
0,8-103
0,5-103
0,6:103
~KanbImTe! (U3UKAIIBIK JKaFIai/1aFbl KbICEIM )KOHE TeMIIepaTypa...TCH.
|Po = 101325 Ila, To = 293,15 K
|Po =1 6ap, To=273,15K
|Po = 760 MM chIH. 6aF., To = 273,15 K
|Po = 750 mm chIH. 6aF., To = 293,15 K
|Po = 760 mm™ chIH. 6ar., To = 283,15 K
~blapIc imIiHgeri ra3apiH a0COMIOT KbICBIMBIH aHBIKTAHBI3, €rep OFaH JKaJFaHFaH
MaHOMeTp/iH kepceTyi 520 mMm.chiH.0ar. 6osca, ain atmocdepainsik KbickiM 100 kI1a
|169326 I1a
|225695 I1a
|41617 I1a
|32506 I1a
|556813 Ila
~AyaHbIH KbICBIMBI 720 MM.chIH.0aF. TeH. Ochl KbICBIMIBI [lackaiib/ia aHBIKTaHBI3.
|9310 I1a
|48690 Ila
|95990 ITa
[9520 I1a
|98215 Ila



3-TakbIpbIObI: bipda3anbiK aFbIHHBIH THAPOTMTHAMUKACHI.

Makcatbl: CyibIK KO3FaIbICTAPBIHBIH JKbUIAMIBIKTAPBIH jKOHE TUAPAINHAMHUKAIBIK PEKUMIH
aHBIKTAY.

OKBITY MaKcaThI:

Crynent Ointyre Tmic:

1. CyiibIKTap KO3FaIBICTAPBIHBIH PEXKUMICPIH;

2. PeiHONBICTIH KPUTHKAIBIK CAaHBIH;

3. DKBUBAJIEHTTIK IUAMETPIH;

4. A¥bpIMHBIH MIHE3IEMECIH.

CryneHrT icrTeii ajqyra THic:

= CyHBIK KO3FaJIBICTapPbIHBIH JAMHUHAPIBIK KOHE TypOYJIEHTTIK PEKUMJIEPIH aXKplpaTa Oulyi;

®  PeiHOJIb/IC CaHBIH aHBIKTAN ajybl;

=  DKBUBAJEHTTIK JUAMETPIH €CeNTeN anybl;

*  AFBIMHBIH )XBUIJJAMJIBIFBIH, KMa ay/IaHBIH €CETITEH amybl

TakbIpbINTHIH HeTi3ri cypaKkTapbl:

1. CyiiblK KO3FalbICTapbIHBIH JAMHHAPJBIK, aybICHANbIK JKOHE TYpOYJIEHTTIK peXuMaepiHe
aHbIKTaMa OepiHi3.

2. Ary peXXHMJIEpiH JKY3ere achlpy alMaKTapbIH aHBIKTAHBI3.

3. KananmpiH SKBUBaJCHTTIK AMAMETPIH Kajlall €CenTen/Ii;

4. AFbIMHBIH OpTallla XbIIaM/IBIFb] KaJlall aHbIKTaTa/Ibl.

bistiM OepyiH KoHe OKBITYABIH dIicTepi:

CryneHTTep CYHMBIKTBIH ary peXUMIEPIHAC, aFbIMHBIH JKbULIAMIBIKAPBIH TEOPHSUIBIK TYPFbIIAH
TYCIHII, KeJIeci capaMaHbIK eCenTep/l menryaepi Kepek.

3.1 Ecern.

[k KyOBIpABIH AaMeTpi 25X2MM, CBIPTKBI KYOBIPABIH 51X2,5MM; CYMBIKTBIH MacCaJIbIK MOJIIIIEpi
3730 kr/car, TeIFBBABIFEI 1150Kr/M°, TYTKBIPJBIFBIHBIH JTUHAMUKAIBIK Kod(hduiumenTi 1,2 10°Ma-c
oonranga «KyOblp imriHae KyObIp» THNOTI KbUTy aiMacy anmapaTbiHbIH KYObIpJap apachlHIAFbI
KCHICTIKTEr'l CYUBIK aFbICBIHBIH PEKUMIH aHBIKTAy KepeK.

HIudpasiy p, Kr/m> Mudpabiy M,

OipiHIIIi eKIHIIT1 Kr/car

CaHbI CaHbI
1 1050 1 3000 v
2 1100 2 3100 — - .
3 1200 3 3200 X a}@
4 1250 4 3300 : ) ——
5 1300 5 3400 @@ — e ——
6 1350 6 3500 A =i i
7 1400 7 3600 Y
8 1450 8 3700
9 1500 9 3800
0 1550 0 3900
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B.U. Yyemos, E.B. I'manyx, 1.B. Caiiko. TexHosorus jgekapcTs NpoMblIIIeHHOro poussoactsa. Y. 1. — Bunnuna: Hoa
kuura, 2014. -696 c.

2. B.U. Yyemos, E.B. I'manyx, 1.B. Caiixo. TexHo0rHs T€KapcTB IPOMBINIIEHHOr0 Tpon3BoacTa. . 2. —Bunnuna: Hosa
kuura, 2014. -664 c.

3. IlpombinuenHas Texnonorus nekapers, Tom 1. ITox pen. Uyemrosa B.1. — X.: MTK-Kuura, 3znatenscrea HOAY, 2002
—-560c.

4.  IlpombluuieHHas TexHONOrUs ekapers, Tom 2. ITox pexn. Uyemosa B.1. — X.: MTK-Kuura, 3natensctea HOAY, 2002
-557c.

5. Maunmiep C. H. IIpomecch! 1 anmnapaTsl XUMHYECKON TeXHOIOrHY : yueObHoe nocobue / C. H. Mautnep,I’. M.
JXymana3zaposa. - MuHHCTEpCTBO 00pa3oBanust M Hayku Pecriyonuku Kasaxcran. - Anvartsl : "bacray", 2018. - 256 ¢

6.  erraepckuii FO.M [poueccst u anmapatsl Xumudeckoii rexHonorun: B nyx romax / F0.1 [ipitHepekuii. — M.: AubsiHc,
2015.— 368 c.

7. Jprraepckuii, FO.M. OcHOBHBIE TPOLIECCH U aNNapaThl XUMUYECKOH TexHoioruu: [Tocodue no npoeKTHpoBaHUIO:
VuebHoe nmocobue s By3os / FO.U. [lsiteepckuii, I'.C. Bopucos, B Bpbikos. - M.: Anbsnc, 2015. - 496 c.

8.  Kacarkun A.I'. OCHOBHBIE IIPOLIECCHI U alNapaThl XUMUUECKOI TeXHONOrnH: YueoHuk s By3oB / A.I'. Kacatkun. - M.:
Aunbsiae, 2014. - 752 c.

9. OctpukoB A.H. IIpoueccs! i annapaTsl. PacueT 1 NpoeKTHPOBaHUE aIIapaToB [UIs TEIIOBBIX U TEIIOMACCOOOMEHHBIX
npoiteccon: Yuebnoe mocodue / A.H. Octpukos, B.H. Bacunenko u ap. - CII6.: Jlans, 2018. - 440 c.

10. Anekcees, I'.B. BupryanbHslii 1a60paToOpHbIH MPpakTUKYyM 110 Kypcy «IIporecchl 1 anmnapaTs! MUIIEBBIX IPOU3BOACTBY:
Vu. [Tocobue / I'.B. Anekcees, U.U.

KOCBhIMIIA:

11. Tnakcun FO.M., Manaxos H.H., Jlapuu B.A. IIporecchl u annapaTtsl NUIIEBbIX Mpou3BoacTB. — M.: KosocC, 2008. — 760
c.

12.  Kagenxuii I'. /1. ITpoweccs! n anmapaTsl nuieBoi texuonoruu. - M.: Konoc, 2000.

13. TlaBno K.®., Pomankos IL.I"., HockoB A.A. IIpuMeps! 1 3a1a4u 10 Kypcy HPOIECCOB U aIlNapaToB XUMHYECKOH
TexHonoruu - JI.: Xumus, 1987

14. TocynapctBennas ®@apmakones Pecrmy6mukn Kasaxcran. — Tom 1 — Anmatel. — M3natensckuil qom: «OKubek sxomsi».—
2008592 c.

15. TocynapcrBennas ®apmaxones Pecry6mukn Kaszaxcran.— Tom 2. — Anmatel— M3parensckuit gom: «Kubex xombi».—
2009.— 792 c.

16. CarsinabikoBa b.A. [lopinepsin enzipicTik TexHonoruscel.— Anmatel.—2011.— 346 6.

17.  Ax6epaunes O.C. Tamak eHAIpiCIHIH TpoLecTepi KaHe anmapatrapsl, Aamatsl; 1998 x.

bakbuiay (cypakrap, TecTijiep, ecenrtep xdHe T.0.)

TecTik TanceipMasnap
~JleHrenek KyObIpJapJlaH TYpPaTblH apHAHbIH KOJJICHEH KHUMACBhIHBIH
aHBIKTaHbI3, erep d = 25x2 MM jkoHE KyObIpiap canbl 15 Ooica.

10,0732
10,00519
10,985
11,761
12,347

ayJIaHbIH

~CYHABIKTBIH KOJIEMJIIK IIBIFBIHBIH aHBIKTaHBI3, €rep OHBIH MacCalbIK MIbIFBIHBL 2,071
KI/C skoHe ThIFbI3AbIFBI 1360 kr/M° 6oJica.

0,03 m3/c
|0,0046 m3/c
10,0015 m3/c
0,17 m%/c
0,62 m%/c

~JInametpi d= 20 x 2 MM 00JIaTBIH KYOBIP apKbIJIbl OTETIH CYHBIKTBIH KOJICMIIK
HIBIFBIHBIH aHBIKTaHBI3, W = 1,2 M/c OoJca.

11,44-10° M%/c
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2,36- 103 m%/c
3,15- 102 m%/c
10,24-107 m3/c
14,64 - 103 M%/c
~PeliHOBJIC YKCACTHIK CaHbIH ecenTenis, erep W=0,325 m/c,d,=0,058 m, =1120 kr/m®,
= 1,005-107° ITa.c 6osnca.
136,325:10°
127,76-103
49,017-103
58,903-103
121,006-103
~PeiiHONB/IC YKCACTHIK CaHBIH ecenTeHis, erep w = 1,2 m/c, d = 0,02 m, = 1000 kr/m3,
=102 [Ta-c 6onca
|24000
|27000
|30000
|240000
|29000
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ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTIK KasakeTan MeanumHa akanemusicol» AK AD «KOmHo-KasaxcTaHoKas MEAMUMHCKAS aKanemus»
dapmaneBTTIK OHIIPIC TEXHOIOTHSICH KadeIpachl Caiikec HOMEpi
Toxkipubenik cabakka apHAIFaH S/IiCTEMENIK HYCKayap 48 Getrin 12 Geri

4-TaKkbIPBIOBI: [ MIPOAMHAMHKAIIBIK MOJICIIIICY

MakcaTtbl: OHIIPICTIK anmaparrap/a TUIpOJHHAMUKAIBIK YKCACTHIK MIAPTHIH aHBIKTAY

OKBITY MaKcaThI:

Crynent Ointyre Tmic:

*  MaTeMaTHKAIBIK )XoHE (DU3HAIBIK MOJICIIICY;

*  AyYKBIMJIBI aybICy (DAKTOPBI;

= QasaMaibl AMAMETD;

®  aFbIHHBIH MIHE3/IEMECI.

CTyaeHT MeHrepe ajiybl THiC:

"  porecTep JKOHE anmapaTTap MOJENIH KYPY;

"  anmaparThIH KOJIEMIH aHBIKTAY;

®  YKCACTBIK KpUTEPUMIIEPIH allKbIHAAY.

TakbIpbINTHIH HeTi3ri cypaKkTapsbl:

1.Mep3imMaiK k0HE Y3IKCI3 TPOIIeCTepre aHbIKTaI OepiHi3.

2.AnmapatThiH KOJEMIH aHBIKTaHbI3;

3.¥KcacThIK KpUTEPUIHIIEPIH KaJlall aHBIKTAN b1 ?

4.KaHmal yKCaCThIK KpUTepuidaepi 601aas1?

Binim Oepymin xoHe OKBITYABIH daicTepi: CTyaeHTTEp MOJENJIEY MPOIECIH TEOPUSIIBIK
TYPFBIJIAH TYCIHII, €CEeNTEP/Il menryaepi Kepek.

1 Ecen.

3epTxaHa JKaFJadbIHAA OHIIPICTIK MPOIECTI 3KcrepuMeHTTi 3eprrey ymriH, 1:10 macmrabra
OHEPKACIN amnmapaTbhlHBIH TE€OMETPHSUTBIK Mojeni (yirici) jkacanraH. OHEpKOCin amnmapaThiHAaFbI
KYMBIC 3aThl — BICTHIK aya (100°C, aTmocdepanblk KbICBIM) 3 M/C  IKBULIAMIBIKIICH — OTENi.
3eprxaHanblk Mojenbae (YArige) jKyMmbeic 3aThl peTiHge Temmeparypackl t °C  armocdepanbik
KBICBIMJIAFbl ayaHbl KOJJIaHY YiFapbUIFaH.

MiHe ocHI JKaFdaia eHepKaCcill anmapaTbl MEH MOJCNBAIH (YATIHIH) TOJIBIK THIPOIUHAMUKAIBIK
YKCACTBIFBIH aJly MYMKIH O€, yKoHe MoJiebe (Y/rijie) ayaHblH KbUIIaMIBIFbI KaH1ali 001y Kepek?

[udpasy W, M/c [ndpasy t,°C
OipiHIIi eKIHIII1
CaHbI CaHbI
1 2,5 1 17
2 2,6 2 18
3 2,7 3 19
4 2,8 4 20
S) 2,9 5 21
6 3,1 6 22
7 3,2 7 23
8 3,3 8 24
9 3,4 9 25
0 3,5 0 26
oneouner
;.{.e 1"15]'31".11;1. Uyemos, E.B. I'manyx, 11.B. Caiiko. TexHonorus gexkapcTs NpoMbIIuIeHHOTo mpou3BoacTea. Y. 1. — Bunnuma: Hosa

kuura, 2014. -696 c.

2. B.M. Yyemos, E.B. I'manyx, 1.B. Caiiko. TeXHOJOrUs JIeKapCTB IIPOMBIIUIEHHOTO Ipon3BoacTBa. Y. 2. —Bunnuna: Hoa
kuura, 2014. -664 c.

3. TIpomsiieHHas TexHonorus ekapcrs, Tom 1. Tlox pen. Uyemosa B.M. — X.: MTK-Kuura, N3natensctBa HOAY, 2002
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—560c.

4.  TlpomblinuieHHas TexHonorus nekapers, Tom 2. [Tox pen. Uyemosa B.1. — X.: MTK-Kuura, 3natenscrea HOAY, 2002
—-557c.

5. Manmiep C. H. IIpoweccsl 1 anmapaTsl XUMHYECKOH TEXHOJIOrHH : yueOHoe nocobue / C. H. Mantiep,I’. M.
Xymana3zaposa. - MuHHCTEpCcTBO 00pa3oBanust ¥ Hayku Pecryonuku Kasaxcran. - Anvartsl : "bacray", 2018. - 256 ¢

6.  srraepckuii FO.1 Tlpoueccs! 1 armapaTsl Xumudeckoil texHonoruu: B nyx romax / K01 JlprtHepekuit. — M.: AunbsiHe,
2015.— 368 c.

7. ertHepekuii, FO.M. OcHOBHBIE ITPOLIECCHI M alapaThl XUMUYECKON TexHonoruu: [Tocobue mo npoekTHpoBaHUIO:
VuebHoe mocobue s By3os / FO.U. [isiteepckuii, I'.C. Bopucos, B Bpeikos. - M.: Anbsnc, 2015. - 496 c.

8.  Kacatkun A.I'. OcHOBHbIE ITPOLIECCHI U allapaThl XUMUYECKOH TeXHOJIOrHU: YueOHHK 1uisi By3oB / A.I'. Kacatkus. - M.:
Aunbsiae, 2014. - 752 c.

9.  Ocrpukos A.H. IIpoueccs u anmapaTsl. PacyeT u MpoeKTHpoBaHNE anmapaToB JIs TEMJIOBBIX U TEIMJIOMAaCCOOOMEHHBIX
nporteccos: Yuebnoe mocodue / A.H. Octpukos, B.H. Bacunenxo u ap. - CII6.: Jlans, 2018. - 440 c.

10. Anekcees, I'.B. BupryanbHslii 1ab0paToOpHBIH MPpakTUKYM 110 Kypcy «IIporecchl 1 anmapaTsl MUIIEBBIX TPOU3BOACTBY:
Vu. [Tocobue / I'.B. Anekcees, U.U.

KOChIMIIA:

11. Ilnakcun F0.M., Manaxos H.H., Jlapuu B.A. IIponeccs! 1 annapaTsl NUIIEBIX Mpon3BoacTB. — M.: KonocC, 2008. — 760
c:

12.  Kaseukwuii I'JI. Iporecchl u anmapathl MuIeBoi TexHonoruu. - M.: Komoc, 2000.

13. TlaBno K.®., Pomankos IL.I"., HockoB A.A. IIpuMepsl 1 3a1aun 1o Kypcy HPOIECCOB U alNapaToB XMMHUYECKOH
texHonoruu - JI.: Xumus, 1987

14. TocynapctBennas ®apmakones Pecry6mukn Kasaxcran. — Tom 1 — AnMaTel. — M3natensckuil qom: «OKubek sxombiy».—
2008592 c.

15. TocynmapcrBennas ®apmakones: Peciy6omuku Kazaxcran.— tom 2. — Anmatel— M3patensckuit jom: «OKnbex xombi».—
2009.— 792 c.

16.  CarwsiabikoBa b.A. Jlopinepain enaipictik Texuonoruscel.— AnmMarel.—2011.— 346 6.

17.  Ax6epaues O.C. Tamak eHAIPICiHiH MporiecTepi jKoHe anmapaTTapbl, AnMatsl; 1998 x.

bakbuiay (cypakrap, TecTijiep, ecenrtep xdHe T.0.)
TecTik TancoipmaJjap

~MBbIHa TYXKBIPBIM: «YKcac KYOBLIBICTApABbIH YKCACTHIK CaHAApbl e3apa TeH
0oJ1aIb1»...00JIBIT TA0BLUIAIEI.

|BAaKMHTeMHIH eKiHIII YKCACTBIK TEOPEMAaChI

IM.KuprinueBTiH YIIiHIII YKCACTHIK TEOPEMAaCHI

| XUMHSUITBIK KYOBUTBIChAP IbIH YKCACTBIFBI

|anFalKpl XKOHE IMIEKapABbIK MIAPTTAP.IbIH YKCACTHIFBI

|HbroTOHHBIH OipiHII YKCACTHIK TEOPEMACHI
~MBbIHa TYXBIPBIM:«TaOUFaThl Oip KYOBUIBICTAPBI CHUMATTAUTHIH AU depeHITnanabl
TEHISYJICpJIH  IICHNMACpIH  yKcac  caHmap  TOyeJIUIri TYpiHIC Ta0yra
00maab»...00JIbIT TAOBIIAIB.

|HbroTOHHBIH O1piHIII YKCACTHIK TEOPEMAChI

|BokMHTeMHIH EKIHIII YKCACTHIK TEOpeMachl

IM.KupnirueBTiH YIIiHIII YKCACTHIK TEOPEMAaCh

| XUMUSITBIK KYOBUTBIChAP IbIH YKCACTHIFbI

|anFaIIKel XKOHE MIEKAPAIBIK MIAPTTAPIbIH YKCACTHIFBI
~MBbIHa TYKBIPBIM:«erep €Ki KYOBUIBICTApABIH YKCACTHIK CaHIapbl ©3apa TeH 0oJca,
KOHE OJapIbIH OIPMOHIUTIK MmapTTapsel Oipaei Oosca, OV KyOBLIBICTAp ©3apa yKcac
00maab»...00IbIT TAOBLIAIBI.

|Hpr0TOHHBIH O1p1HII YKCACTBIK TEOPEMACHI

|BAKMHIeMHIH €KiHIII1 YKCACTBIK TEOPEMaChI

IM.KuprinyueBTiH YIIiHII YKCACTIK TEOPEMACHI

[XUMUSITBIK KYOBUTBIChAP IbIH YKCACTHIFBI
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|anFaKpl xKoHE MIEKapaJbIK MIAPTTAPIbIH YKCACTHIFbI
~OPTYPJIi MPONECTEP apachIHAAFbl aHAIOTUSIIAPhl KAPACTHIPBUIFAH. DIICKTPAIH
TachbIMaJAaHybIHBIH U] hepeHInanIbIK TeHIeY1H TaObIHbI3 (OM 3aHBI).
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~OPTYPJIi MPOIECTEP apachIiHAAFbl AaHAJIOTHSIIAPHl KAPACTHIPBUIFAH. DHEPTUs MOJIIIEPiH
TackIMasAayibiH quddepeHnuanasik TeHaeyin Tadbbiab3 (HproTOH 3aHBb1).
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5-TakbIPbIObI: ['a31ap KoHe CYWBIKTAPAbIH KO3FAIBICHl KE31HAET1 )KYMCaIaThIH KbICHIM IIBIFBIHEIL.
Makcartbl: KyOsipinapa xoHe anmaparTaparbl THAPABINKAIBIK KeASPT UIepAl aHbIKTAY.

OKBITY MaKcaThbI:

Crynent Oinyre Tuic:

= KyOblpnapaa ’oHe anmaparrap/a FIpaBIMKaIbIK KeJepruiepre acep eTeid Gpaxkropiap;

" KyMcaJlaThIH KBICHIM KYIIIHIH TYpJepi;

® KEepPruliKT1 KeJAepri TypJiepi;

" UApaBIMKANIBIK Keaepri KoddduuueHTTiH PeiiHobAC caHbiHa 0aillaHbICTBIIBIFBI.

CTyaeHT MeHrepe ajaybl THiC:

"  Teric )kKoHE KeJIp-OyIplp KyObIpaap IblH FUAPABINKAIbIK KEEprilepiH axbIpara ou1y;

" Teric JKoHEe Keaip-OyJblp KyObIpiapAblH THAPaBIUKAIBIK Keaepri Ko3(pPUIMEHTIH aHbIKTal

oury;

=  KyObIpiiaparbl yiKelicKe )KyMcallaThlH KbICBIM KYIIIIH aHBIKTal aiy;

®  KEpruliKT1 KeJeprire sKkyMcalaThlH KbICHIM KYIIIH aHbIKTal aiy;

TaKkbIpbINTHIH HeTi3ri cypaKkTapbl:

1. Teric KyObIpiapAblH THIPABIUKAIBIK Kelepri KoahGULIMEHTIH Kanai ecenTenii?

2. Kenip-0y1pip KyObIpaapbIH THIPaBIUKAIIBIK KeAepri KodQpPUIIMEeHTIH Kajail ecenTenal?

3. KyObIpabIH KaObIpFaChIHBIH CAJIBICTIPMANIBIK KeIIP-OYIbIPJIbIFbI IETEHIMI3 HE?

4. XKeprinikti keaepri KodGPUIIUEHTIH Kajaid aHbIKANWTbI?

Binim Oepyain kxoHe OKBITYABIH daicTepi: CryneHTTep KyOBbIpiIapaa »oHE ammaparTrapaarbl

TUPABIMKAIBIK KEJEPTUICPIH TCOPUSIIBIK TYPFBIIAH TYCIHII, €CeNTep/Ii Menryaepi Kepek.

1 Ecen.
Upextenren kyOwipna (4.1-cyper) cymslH oprama Temnepatypackl 30°C kesimme W M/c

KBUITAMIBIKTA, TYTKBIpIbIFel p=0,8-10°Ta-c cy akkaHma yiKericke sKyMCaaaThiH KbICHIM IIBIFBIHBIH
Taly kepek. Mpekrenren Kyobp kopposuscel a3 (A=0,21 mm) Oonarran >kacainraH, auameTpi d Mm .
bypmananein upekrenren Kyosip D. Opam canbr N.

Hludpasiy | W, M/c d, mm udpasir D N d
OipiHmI eKIHII
CaHBbI CaHbI
1 0,5 34 1 07 | 8 N :
2 0,6 38 2 0,8 9 h
3 0,7 42 3 0,9 10 b
4 0,8 46 4 1,0 11 p
5 0,9 50 5 L1 12 P
6 1,0 54 6 1,2 13 |:IIl :
7 1,1 58 7 13 | 14 , iy
8 1,2 62 8 1,4 15 2
9 1,3 68 9 1,5 16
0 14 72 0 16 | 17 4.1-cyper
5
oneouner
1. B.JM. Yyemos, E.B. I'manyx, 11.B. Caiiko. TexHoorus JeKapcT MPOMBIILIEHHOrO pon3BojacTBa. Y. 1. — Bunnuna: Hoa

kuura, 2014. -696 c.
2.  B.U. Yyemos, E.B. I'manyx, 1.B. Caiiko. TexHOJOTUS JIeKapCTB MPOMBIIIIEHHOT0 pon3BoacTBa. Y. 2. —Bunuuna: Hosa
kuura, 2014. -664 c.
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3. IIpombmuieHHas TexHonorus jgexapcers, Tom 1. [Tox pen. YUyemosa B.M. — X.: MTK-Kuura, U3narenscrea HOAY, 2002
—-560 c.

4. TlpombiuuieHHast TexHoxorus jgekapcers, Tom 2. [Tox pen. YUyemosa B.M. — X.: MTK-Kuura, U3natenscrea HOAY, 2002
-557c.

5. Manmiep C. H. IIporecch! 1 anmapaTsl XUMHYECKON TEXHOJIOIHH : yueOHoe nocodue / C. H. Mantnep,I'. M.
JXKymana3zaposa. - MuHHCTEpCTBO 00pa3oBanust M Hayku Pecry6nuku Kasaxcran. - Anmatsl : "bacray”, 2018. - 256 ¢

6.  Herraepckuii FO.M Iporeccs! 1 anmapaTsl XUMHYECKOl TexHonoruu: B nByx tomax / FO.U {eitHepekuii. — M.: AnbsiHc,
2015.— 368 c.

7. Jwrtepckuii, FO.M. OcHOBHBIE ITPOLIECCH U alNapaThl XUMUYECKOH TexHooruu: [locodue no npoeKTHpoBaHUIO:
VuebHoe mocobue s By3os / FO.U. [lsiteepcknii, I'.C. Bopucos, B Bpeikos. - M.: Anbsnc, 2015. - 496 c.

8.  Kacatkun A.I. OcHOBHbIE POLIECCHI U allapaThl XUMUYECKOH TEXHOMOTUH: YueOHuK s By3oB / A.I'. Kacatkun. - M.:
Aunbsiae, 2014, -752 c.

9. Ocrpukos A.H. IIpoueccs! n anmapatsl. Pacyer i MpoeKTHPOBAaHKE aNIapaToB JUlsl TEIUIOBBIX M TEMIOMAacCOOOMEHHBIX
nporteccos: Yuebnoe mocodue / A.H. Ocrpukos, B.H. Bacunenko u ap. - CII6.: Jlans, 2018. - 440 c.

10. Anekcees, I'.B. BupryanbHslii 1a00paToOpHbIH MpakTUKYM 110 Kypcy «IIporecchl 1 anmapaTs! MUINEBBIX IPOU3BOACTBY:
Vu. [Tocobue / I'.B. Anekcees, U.U.

KOCBhIMIIA:

11. TInakcuu FO.M., Manaxos H.H., Jlapun B.A. IIpouecce! 1 anmnapaTsl THIIeBbIX mpou3ssoacts. — M.: KonocC, 2008. — 760
c.

12.  Kasenxkuii I'. /1. ITporieccsl u anmapaTsl nuIeBoi TexHosoruu. - M.: Kosnoc, 2000.

13. TlaBno K.®., Pomankos IL.I"., Hocko A.A. IIpiuMeps! 1 3aa4u 10 Kypey MPOLIECCOB H alMapaToB XUMHYECKOH
texHonoruu - JI.: Xumus, 1987

14. TocynapctBennas ®apmakones Pecrmy6mukn Kasaxcran. — Tom 1 — Anmatel. — M3aatensckuii gom: «Kubek sonbby.—

2008.—592 c.
15. TocynapcrBennas ®apmakones Pecniyommuku Kaszaxcran.— Tom 2. — Anmatel— M3natensckuit joM: «OKnbex xombm.—
2009.— 792 c.

16. CarbinabikoBa b.A. Jlopinepain enaipictik TexHomoruscel.— Anmarsl.—2011.— 346 6.
17.  Ax6epanes ©.C. Tamak eHAIpiCIHIH IpoIecTepi KoHe anmaparrapsl, Aamatsl; 1998 x.

bakpinay (cypakrap, TecTijiep, ecenrep #xdHe T.0.)
TecTik Tancpipmasiap
K02 PUIIMEHTTI ecenTey YIIiH, KaHaail OpHEKT1 Nak1ajJaHaThIHIBIFBIH KOPCETIHI3.
="
Re
_ o -2
! 1 (L74+21g )
el
|7 =-29 6,81
_ MY ) 4

Ji |37 Re |

=041 g + )02
Re
) 0316

Re%#
~JloHrenex KuMamibl THAPABIUKAIBIK TETiC KYObIpAAFrbl JaMUHAPIBIK PEXKUM Ke31HIer1
yiikenic kodhdHUIIMEHTTI ecemTey YIIiH, KaHJald OpHEKT1 mMaiiTalaHaThIH/IbIFbIH
KOPCETIHI3.

p= 2

Re
0.316
Re0.25
= (L74+21g 0y
| 1 [e?

=-2lg 6,81
o BBLpe |

K L3,7 Re J

16



68
A= 011.(§+ )%
Re
~KyObiparsl  TypOYJAEHTTIK PEXKHUMHIH  OapiblK aliMakTapbl  YIIIH  YHKe’ic
K03 (PUIMEHTTI ecenTey YIIiH, KaHJal epHEeKT] naijanaHaTblHIbIFbIH KOPCETIHI3.

_0.316
"= ReE
0
_ (1,74+21g °)?
A A
= 64
Re ol
=-2lg' &
| 9 + (6’81)09}
B |z Re
A= 011 (& + @)0-25
Re

~[uamerpi 10 MM OKiHIIKE KaOBIPFAaHBIH CaHBLIAYbl apPKbUIBI CYMBIK aFajbl.
Keuinamasik koddduimenti 0,98 TeH, arblHHBIH ChIFy Kodd@uimenTi 0,64, mbiFpiM
ko3 unenti 0,62. Canpinay ayaansl 0,785 cM?, bIIbICTaFbl CYHBIKTBIH AeHreili 0,8 M.
Canpliay apKbUIBl aFbIll ©TETIH, CYWBIKTHIH IIBIFBIMBIH €CENTEYre COMKeC KeJeTIH
TEHJEY/I1 KOPCETIHI3.

|0=0,98-0,785-10*,/2.9,8-0,8
|0=0,62-0,785-10"*,/2-9,8-0,8
|0=0,62-10-103,/9,8.0,8
|Q=0,64-10-10./9,8-0,8
|0=0,98-10-103,/2.9,8-0,8

NCLIFE’IJ]M%BI’](';IH %EaKTbg IKIéa >K?§ %1][ U TCHJCY1...00JIbI TaOBIIAbI.
WL TR ?3”8?

Pi/(p Q) tw 12/(29) = Pal(pg) +w2/(29)
lowx/ox + owy/ oy + dw./0z =0
|oplot + 0 (pwx)/ X+ o (pwy) oy + o (pw;) 6z=0
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6- TakbIpbIObI: KalHAWTBIH ((KaIFAHCYHBLIFAH) KATTHI KA0ATTHIH IMAPOAMHAMUKACHI
Makcatbl: Exi ¢a3anbik arsIHIApABIH MHIPOAMHAMUKAIIBIK 3JIEMEHTTEPIiH MEHIEpY.
OKBITY MaKcaThbI:

Crynent Oinyre Tuic:
"  TYHIpIIIK MaTe€pHaJIbIH XKaIFAaHCYHbLUTYy KaOaTTapbIHBIH TY3UTy IIAPThIH,
" KAIFAHCYWBUTYNIBIH (DU3MKAIBIK HET13IEPiH;
" KAIFAHCYWBUTYNIBIH OacTaybl 5KOHE YIIBIPBIN SKETYI1H KbUIAAM/IbIKTapbIH;
" KAIFAHCYWBUTY/IBIH OacTally KbUIIaM/IbIFbIH €CENTeYyre apHaJFaH IEKTIK TOyeIAUTIIH.

CTyaeHT MeHrepe ajaybl THiC:

®  TYHIpIIIKTI KAOATTHIH YHMEINIK THIFbI3bIIBIFbIH, KEYEKTUIINH aHbIKTAl aly;
" KaIFAHCYWbUTY KaOATThIH I'MJIpaBIMKAIIBIK K€AEPriCiH ecenTel any;
= PeitHOJIBIC KOHE ApXUME CaHaPbIH aHBIKTAl ally;

®  KaTThI

OemmIeKTepaiH
KBUIAAM/IBIKTAPbIH aHBIKTAW aly;

JKAITFAaHCYHUBUTYBIHBIH

TakpIpBINTHIH HEri3ri cypakTapbl:
1. Tyiiipmik MaTepuanablH KaOaThIHBIH KaH1al KYHIH jKaJFaHCYMbLTY e aTaiMbI3?

2. Xanrancyiipury Ka0aThl KaHAal apTHIKIIBUIBIKTAPFa J)KOHE KEMIUTIKTEpre e 001ap1?
3. XKanraHCYWBUTYIBIH HAKTHI KHCHIFBIHBIH W/I€QJI/Ibl KUCHIKTaH allbIpMAIIbLIBIFEI Helle?

Oacranysl

KIHC

YIIBIPHII

OKEeTYIIH

4. TYHIpHIIiK MaTepUaJIbIH XKaJTFAHCYHUBLUTY KaOaThl KE31H/IE Ta3/bl aFbIHHBIH SHEPTHSCH Kaiiaa

Kymcanabl?

5. Kanraucyiibuty KabaTThl aapaTThlH KOHCTPYKIUSICHI.
bimim  OepyniH  sKoHe
TUAPOTMHAMUKAIIBIK SJIEMEHTTEPIH TCOPUSUIBIK TYPFBIIaH TYCIHIM, €CENTEP 1 ICIIYyIepi KepeK.

1 Ecen

OKBITYJABIH

dicrepi:

CryneHnrrep

eKi

(daszasblK  aFbIHIAPIBIH

Cunukarenb KaOaThIHBIH KeJeci PpaKIUsIbIK KypaMaapaa ra3abl aFbIMHBIH JKaJIFaHCYHbLTYBIHBIH
OacTairy XKbUIJIAM/IBIFBIH )KOHE aKUKAT KbUITIAMIbIFbIH aHBIKTAHBI3.

Opakius, MM

20...+15

1,5...+1,0

1,0...+05

0,5...+0,25

Maccainblk yJiiec
%

43

28

17

12

Kanraucyiibury canbl W, YHIHII TBIFBI3ABIFB o, OONIIEKTEePAiH THIFBI3ABIFEL g, . AyaHbIH

Temmeparypacsi t, “C.

HIugpabiy W D, M3/kr udpabig t
OipiHmIi eKIHIII

CaHbl CaHbl
1 15 1050 1 120
2 1,6 1150 2 125
3 1,7 1200 3 130
4 1,8 1250 4 135
5 1,9 1300 5 140
6 2,0 1350 6 115
7 2,1 1400 7 110
8 2,2 1075 8 145
9 2,3 1125 9 105
0 2,4 1175 0 100

oxedoner

Heri3ri:

1. B.HM.Yyewos, E.B. I'manyx, 1.B. Caiiko. TexHoIO0rHs JIeKapCTB MPOMBILLIEHHOT0 mpon3BoacTBa. Y. 1. — Bunnuna: Hosa
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kuura, 2014. -696 c.

2. B.U. Yyemos, E.B. I'manyx, 1.B. Caiixo. TexHo0rHs JeKapcTB IIPOMBILIIEHHOr0 pon3BoacTsa. Y. 2. —Bunnuna: Hosa
kuura, 2014. -664 c.

3. IlpombinuienHas TexHonorus ekapers, Tom 1. ITox pen. Uyemosa B.1. — X.: MTK-Kuura, U3znatensctea HOAY, 2002
—-560c.

4.  IlpomblnuieHHas TexHonorus nekapcrs, Tom 2. [Tox pen. Uyemosa B.1. — X.: MTK-Kuura, znatensctea HOAY, 2002
—557c.

5. Maunmiep C. H. ITpoueccs! 1 annapatsl XHMHYECKOi TexHonoruy : yuedoHoe nocodoue / C. H. Mautnep,I”. M.
JXKymanaszaposa. - MuHHCcTEpCcTBO 00pazoBanus U Hayku Pecriyonuku Kasaxcran. - Anvartsl : "bacray", 2018. - 256 ¢

6.  brraepckuit FO.1 porueccs! u armapaTsl XuMudeckoii texnonoruu: B npyx romax / K01 JlpitHepckuit. — M.: AubsiHc,
2015.— 368 c.

7.  Jprraepckuii, FO.W. OcHOBHBIE TPOLIECCH U alNapaThl XUMUYECKOH TexHoioruu: [Tocobue o mpoekTnpoBaHHIO:
VuebHoe nocobue mst By3os / FO.U. [lsitHepceknii, I'.C. Bopucos, B Bpbikos. - M.: Anbsnc, 2015. -496 c.

8.  Kacarkun A.I'. OCHOBHBIE IIPOLIECCHI U aNNapaThl XUMUUECKOI TeXxHOIOrnM: YueOHuk s By3oB / A.I'. Kacatkun. - M.:
Aunbsiae, 2014. - 752 c.

9.  OctpukoB A.H. IIponeccs! 1 annapaTsl. PacyeT 1 NpoekTHpOBaHUE aIapaToB VIS TEIUIOBBIX U TEIIOMACCOOOMEHHBIX
npoiteccon: Yuebnoe mocodue / A.H. Octpukos, B.H. Bacunenko u ap. - CII6.: Jlans, 2018. - 440 c.

10. Anekcees, I'.B. BupryanbHslii 1ab0paTOpHBIH MPakTUKYyM 110 Kypcy «IIpolieccs! ¥ annapaThl MUIIEBIX IPOU3BOICTBY:
Vu. [Tocobue / I'.B. Anekcees, ..

KOChIMIIA:
11.  Tlmaxcuu }0.M., Manaxos H.H., Jlapun B.A. IIpoueccs 1 anmapaTtsl HHIIEBBIX pon3BoacTs. — M.: KomocC, 2008. — 760
c.

12.  Kasenxuit I'. /1. ITporeccsl n anmapaTsl nuieBoi texuonoruu. - M.: Konoc, 2000.

13. TlaBno K.®., Pomankos ILI"., HockoB A.A. IIpuMepsl 1 3a1aun 1o Kypcy HPOIECCOB U alllapaToB XMMHUYECKOH
texnonoruu - JI.: Xumus, 1987

14. TocynapcrBennas ®@apmakones Pecry6mukn Kasaxcran. — Tom 1 — AnmaTel. — M3natensckuil qom: «OKubek sxombiy».—

2008592 c.
15. TocynapcrBennas ®apmakones Pecryomuku Kazaxcran.— tom 2. — Anmatel— M3natensckuit jom: «JKubex xomb».—
2009.— 792 c.

16. CarpiasikoBa b.A. Jlopinepaiy exaipictik TexuHomorusicel.— Anmatsr.—2011.— 346 6.
17, Ax6epanes O.C. Tamax OHAIpiCIHIH IpoLiecTep] KaHe anmmapatrapsl, Aamarsr; 1998 x.

bakbuiay (cypakrap, TecTijiep, ecenrtep »*dHe T.0.)
TecTik Tancbipmasap

~KanraHCyHbUTYIBIH  PEXKUMI...00JIFaHIa TMPOIECTEPAIH ©H JKOFapFbl THIMIIUIIKKE
JKeTel.

|6apOOoTaKIBI

|0ipTeKkTi

[mopireni

|aKKBITII THI

|ponTaHIBI
~KarTel OemekTepAiH JKaTFaHCYWbUTY KaOaThlH KypyFa »JKOHE YCTam TypyFa

YKYMCaJIaThIH SHEPTUSHBI €CCNTeyre apHaIFaH TCHACY 11 TaOBIHBI3.

|[E=w+AP .S

A

|Reg = 1400+45,22ar

|gg =1 (!Duffjr}

AP = gp.(1 - £)H
f=1- {pczr[."{p"r}
~TypakThl KEYEeKTUIIK KaOaThIHBIH OMIKTIr1 OOWBIHIIA KATThl  OOJIIeKTepAiH
JKAJIFAHCYHUBITY KaOaThIHIAFbl KBICBIMAAP albIpMAcChlH aHBIKTAyFa apHaJFaH TEHICYIl

TaOBIHBI3.
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|RE‘F > Ar

S 140045220 ar
€0 = 1= (pu/pr)
|E=w-AP-§
e = 1= (Pea/pe)
AP = gp.(1—25)H
~KarTbl OenekTepAiH KalFaHCYHbITy KaOaThIHBIH KEYEKTUIINH ecenTeyre apHajlraH
TEHJEYy 11 TaOBIHBI3.
Ar
|[Req = 1400+5,22vAr
| e=1- {pm{.'Hrlr-‘-""r'.nj
gp = 1= (pu/pr)
|E=w-AP-§
AP = gp.(1-£)H
~Kpurnanapl 6ailIaHbICTBITBIKTA KATThl OOJIIIEKTEPAIH JKaTFaHCYHbUTY KaOAaThIHBIH

6aCTaHKBI KbUIHAMIBIFBIH CCCIITCYTC apHaAJIFaH TeHlley)Ii Ta6BIHBIB.
| Ar

€0 = ioo4s2ovar
leo = 1— (pu/pr)
AP = gp.(1-2)H
|E=w-AP-§

|E =1- {-,p':"-'IIJIPT:I

20



7-TaKkbIpbIObI: CyibIKTapIbl TaCKIMANAAY (copanTap).

Makcatbi: CopanTblH OHIMIUTIIH )KOHE KyaThIH aHBIKTAY.

OKBITY MaKcaThI:

Kanmer Tycirik. CopanrapasiH Heri3ri napamerpiepi. CopanTslH KpIChIM Kymi. COpbuTy OMIKTITi.
CopanTteiy Typiiepi. Opragan Tenkim copanTap. CopanThiH opajlyaH THITEPIH CabICTBIPY KOHE
KOJIIaHY asiChl.

Crynenr Oinyre Tmic:

®  COpAIITBIH HEri3r1 KepCeTKIIITep;

"  COpAITHIH TETeyIpiHi;

®  COpAITBIH TYpIEpI;

" COpANTHIH dpATyaH TUIITEPIH CATBICTBIPY JKOHE KOJJIAaHY asiChI.

CTtyaeHT MeHrepe ajaybl THiC:

®  COpanThIH COPY OMIKTIrH aHBIKTAl aiy;

" COpANTHIH KyaThlH €CENTEH aiy;

"  COpAIThIH KOMETIMEH TYbIHAAUTBIH TEreypiH/l ecenTeil ay;

= KeJlire JKYMBIC )KacayFa apHaJIFaH COparnThbl TaHAAl aiy;

TakbIpbINTHIH HeTi3ri cypaKkTaphbl:

1. CopanTblH KaXeTTi TETeypiHIH KaJlail aHbIKTaab1?

2. XKenize )KYMBIC jKaCalThIH COPAINTHIH aliJaTybIH KOHE KyaThIH KaJlail aHbIKTaU b1 ?

3. Opraman Tenkim copanTapbl KaHIai >kyheae Ti30eKTen >KOHE Kail yKepjae Mapaieliii Typae
KOCY OHTaiJIbI 00121617

4. TlopireH i cCopanThIH XKYMBIC )Kacay MPUHIIHII Here Herizaenei?

5. MOHXYC COpanThIH KYMBIC )Kacay MPUHITATI?

6. DpIuTTIH )KYMBIC JKacay IPUHITUTI?

Binim Oepyain koHe OKBITYABIH ddicTepi: CTyneHTTEp copanTapJblH HET3T1 mapameTpiiepiH,
KYPbUIBIMIAPBIH TEOPUSIIBIK TYPFBIIaH TYCIHIN, €cenTep/il meuyaepi Kepek

1 Ecen

20°C-ta G, T/car cy copamnmeH GakTaH, aTMoc(hepalblK KbIchIMIa peaktopra (1-cyper) Gepineni
apthIKiia KpicbiMbl P2, MITa Gomanel. Iuamerpi d MM a3 KOppo3usijibl 00JaT KYOBIPHIMEH COPBLIAJIBI.
KyObIpaipiH, OapiibIK, JKEpriTiKTI Keaepriiepai KOCKaHaarel, Y3bHABIFEI 30M. KyObIpra TeMenmeriiep
opHartbutFaH: nuadparma (d =51,3MM), eki bickipMa (OypaHAIbI JKAmKbIIT) KoHE 90° OYPBIIITH TOPT
Oypbutbic (uiH), uity paauycbiMeH 160 mm. CyiibIKTbIH KeTepity Owuiktiri 15 m. 20°C cymsig
TYKBIPJIBIFBI L = 1-10 TTa-c. HacocTsIH kaimbl 1m.9.K.-iH 0,65-Ke TeH el aiblll, OFaH KaKeT OOJFaH
KyaTThbl Ta0y KepekK.

T5M

R P,

1.-cyper
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Hludpaeg G, 1/car Py, MIla HIudpapig d, Mmm
OipinmIi eKiHIIi
CaHbI CaHbI
1 12 0,012 1 120x4
2 13 0,013 2 125x4
3 14 0,014 3 130x4
4 15 0,015 4 135x4
5 16 0,016 5 140x4
6 17 0,017 6 115x4
7 18 0,018 7 110x4
8 19 0,019 8 145x4
9 21 0,020 9 105x4
0 22 0,021 0 100x4

oneouer
Heri3ri:

1.

B.U. Yyemos, E.B. I'nagyx, M.B. Caiiko. TexHOI0rus JIeKapCcTB MPOMBIIUICHHOTO ITpou3BocTBa. Y. 1. — Bunnuua: Hosa
kumura, 2014. -696 c.

2. B.U. Yyemos, E.B. I'magyx, U.B. Caiixko. TexHOJOrHs JEKapCcTB MPOMBILITEHHOro npon3soacTea. U. 2. —Buununa: Hosa
kuura, 2014. -664 c.

3. Ilpomsiuuennas Texuonorus nekapers, Tom 1. [Tox pex. Uyemosa B.M. — X.: MTK-Kuura, Uznatensctea HOAY, 2002
—560c.

4.  TlpombinuieHHas TexHonorus gekapers, Tom 2. ITox pen. Yyemosa B.W. — X.: MTK-Kunra, U3narensctBa HOAY, 2002
—-557c.

5. Manmrep C. H. IIpouecchl 1 anmapaTsl XUMHYECKOW TeXHOIOrUH : yueOHoe rnocodue / C. H. Mantaep,I”. M.
XKymanaszaposa. - MuHncTepCcTBO 00pa3oBanust u Hayku Pecry6nuku Kasaxcran. - Anmmartst : "bacray", 2018. - 256 ¢

6.  Jerraepckuii FO.U [1poreccs n anmaparsl XHMUYecKoil Texuomorun: B nByx tomax / FO.U JlpiTHepekuit. — M.: AmbsiHc,
2015.—368 c.

7. JweitHepckuid, FO.J1. OCHOBHBIE IPOLIECCHI M aNNapaThl XUMUYECKON TexHonoruu: [locodue mo npoeKTupoBaHHIO:
VuebHoe mocobue mms By3os / FO.U. [{prtaepcknit, I'.C. Bopucos, B Bpsikos. - M.: Anbsac, 2015. - 496 c.

8.  Kacarkud A.I'. OCHOBHBIE IPOLIECCHI U ANNAPATHl XUMUYECKOM TexHOmoruu: YueGnuk 1t By3oB / A.I'. Kacatkus. - M.:
Anpsuc, 2014. - 752 c.

9. OctpukoB A.H. ITpouecce u annapatel. Pacuet 1 NpOEKTHPOBAHUE aNapaToB I TEIIOBBIX U TEIJIOMaCCOOOMEHHBIX
mporreccoB: Yuebnoe mocobue / A.H. Octpukos, B.H. Bacusenko u ap. - CII6.: Jlans, 2018. - 440 c.

10. Anekcees, I'.B. BupryanpHblii 1a00paTOpHBI MPaKTUKYM 110 Kypcy «IIpomecchl 1 anmapaThl HUILEBBIX TPOU3BOACTBY:
Vu. ITocobue / I'.B. Anekcees, U.1.

KOChIMIIA:

11.  TImaxcmu }0.M., Manaxos H.H., Jlapun B.A. IIpomeccs 1 anmmapaTsl MHINEBBIX TpousBogcts. — M.: KomocC, 2008. — 760
c.

12.  Kasenxuii I'. /1. TIpoueccsl n anmnapatsl nuiieBoii Texnonorun. - M.: Komnoc, 2000.

13. TlanoB K.®., Pomankos I1.I"., HockoB A.A. IIpuMepsl 1 33124 110 KypCy MPOL[ECCOB M annapaToB XUMUYECKOM
TexHomoruu - JI.: Xumus, 1987

14. TocynapctBennas ®apmakones Pecniyomuku Kasaxcran. — Tom 1 — Anmartel. — M3patenbckuit jom: «Kubex sKombi».—
2008.-592 c.

15. TocynmapcrBennas @apmakomnes Pecnyomukn Kazaxcran— tom 2. — Anmatbl— M3patensckuii jom: «Knbex sxomb.—
2009. - 792 c.

16. CarwgsikoBa B.A. Jlopinepaid enaipictik Texuomorusicbl.— Anmartel.—2011.— 346 6.

17. Ax6epaues ©.C. Tamak eHIIpiCiHiH mpolecTepi KoHe anmapatrapbl, AnmaTsl; 1998 x.

Bbakpuiay (cypaxkrap, Tecrijiep, ecenrep koHe T.0.)
TecTik Tanceipmanap
~CopanTbIH Maiaabl KyaThl ... TEHIIKIICH aHBIKTaNIbI.

INk=pgV'S
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INi=pgVH
IN.=pg/VH
IN=pgV/H
INn=pgSH
~KO03FanTKbIITHIH OCKITITeH KyaTblH TaObIHBI3.
|NYCT=aNJ:[B
INyer=B/Niss
INyer=BN
INyer=BNH
INyer=p Ve
~KaBurarus Oy...
|CYHBIKTap/Abl BIFBICTHIPY TIPUHIIUII OOMBIHINIA KOCAKTAJIA HKYPIi31IETIH KYObUIBIC
|aiiian KoTapblIaThIH CYHBIKTRIH Macca OipJirine coparnrer OepuieTiH MEHIIIKTI
SHEPTHS
|CYMBIK aFbIMBIHAAFBI OYABIH TY311y1 3kKoHE OYIbIH KOHACHCAIMSIChIMEH Oipre
OipMe3eTTe KOmipUuIiKTePiH 9pi Kapail KAaKTHIFBICY HPOIIEC]
[KBICBIM aCTBIHJIa CYMBIKTBIH OpKEJIKi Oepityi
|CyIBIITATBIH areHTIiH 9cepl aCThIHA TYbIHIAWTBIH XKYHe cucTeMa
~[lopmienai copanrap...MPUHUUITEP] OOMBIHIIIA HKYMBIC JKacalabl.
|aFBIMBIHBIH =~ KMHETUKAJIBIK ~ OHEPrUSACHIHBIH  KbICBIMHBIH ~ IOTEHLMAJABIK
SHEPTUSIChIHA AMHATYBI
[KaUTBIMABI-YIEMEN1 IUTYH)KEPMEH KO3FalaThlH UWIMHIAPJAEH CYMBIKTApIbIH
BIFBICTBIPBUIBII LIBIFAPa/Ib
|[KYUBIHHBIH KapKbIHIbI TYBIHJAFaH KE31HJIE TY3UICTIH KYWBIHJBIK dHEPTHsIAPHI
apKbUIbl CYUBIKTApAbI aiiay
[KOopIiycTa MOHTENeKTIH aiHally Ke3iHJAe OpTajaH TENKIIl KYIITep apKbUIbI
KbICBIMHBIH KYPaJlybl
|CYHBIK 5KOHE Ta3/Ibl OPTEKT1 KYHenep/i axXbIpaTy
~basty ®KypeTiH )KeTEeKTIK CopanTapAblH aifHaIy KALTITIH aHBIKTAHbI3.
In=45...60 mun
In=60...120 Mun
In=120...180 mun™
In=55...90 mun*!
In=25...70 mun!
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8- TakpIpbI0bI: KoMIiepoccopiiap xoHe KeNJIeTKIITep

Maxkcatbi: Komnpeccop/iblH ©HIMIUTINIH XKOHE KyaTbIH aHBIKTAY.

OKBITY MaKcaThI:

Kanmer TyciHik. KommpeccopabiH Herisri mapametpiepi. KommpeccopasiH Ttypiepi. Opranan
TEIKIII, POTOPJIBI JXKOHE MOPIICHII KoMIpeccopiap. KoMmpeccopablH opajlyaH THUNTEPIH KOJJIaHy
asicel. ['a3map/apl CHIFYIBIH TEPMOIMHAMUKAIIBIK HET137epi.

Crynenr Oinyre Tmic:

= KommnpeccopabIH HEri3ri KOpCceTKilTepi;

= ChbIFy I9pexect;

= KommpeccopablH Typiepi;

= KomMmmnpeccopablH apaiyaH TUIITEPIH KOJ/IaHY asiChl;

= T a3nmapapl CHIFYIBIH TEPMOIMHAMUKAIIBIK HET13/1EP1.

CryneHT MeHrepe ajybl THic:

= KoMmpeccopblH ChIFy AOpekKeCiH aHbIKTall any;

=  KowmmpeccopblH KyaTbIH €CENTEN amny;

= Kowmmpeccopaarbl COHFbI KbICBIM/IbI €CENTEN ally;

=  TexHOJOTHUIBIK IPOIECTIH KYMBIC ’KacayblHa apHaJIFaH KOMIIPECCOP/Ibl TaHIal aiy;

TakpIpBINTHIH HEri3ri cypakTapbl:

1. Komrpeccop/ia TYTIHATBIH CHIFY JOPEKeC] Kamail aHbIKTaTaIbl?

2. TexHONOTHUAIBIK TI30€KTE KYMBIC KaCANUTBIH, KOMIIPECCOPIbIH aliJaTyblH JKOHE KyaThIH Kajai
aHBIKTaH b1 ?

3. OpTrajan TenKil KOMIPECCOPIbIH KYMBIC )Kacay IPUHITUIT HeTe Heri3aenei?

4. TTopureH 11 KOMIIPECCOPIBIH KYMBIC sKacay MPUHITUII Here Herizaeneai?

5. PoTOpbl KOMITPECCOPIBIH KYMBIC JKacay MPUHIIHATI?

Binim  OepyaiH :koHe OKBITYABIH JjicTepi: CTymeHTTEp KOMIPECCOPJApAbIH  HETi3ri
napaMmeTpIiepid, KypbUIbIMAAPhIH TEOPUSUIBIK TYPFbIIAH TYCIHIM, €CENTEepAl LIenyiepi Kepek

1 Ecemn.

Ayanbpl P, MIla KpichIMFa J€WIH CHIFBUTYBl YIIIH, OIpCaThUIBI XOHE YIICATHUIBI JKETEKTIH
TEOPHSIBIK KYMBICBIH aHBIKTAay Kepek. AyaHbIH GacTankbl KbickiM P1 MIIa xoHe Temmnepatypa t1 °C.
Bapnblk caThimap YIIiH MOJMUPOINAHBIH KepceTkimi n=1,2. AyaHbIH COHFbI TEMIIEPATypachlH aHBIKAY
KEpekK.

Iudpasin P2, MIla P1, MIla Indpasig t1, °C
OipiHIIi eKIHII1

CaHbl CaHBbI
1 12 0,09 1 20
2 13 0,091 2 22
3 14 0,092 3 24
4 15 0,093 4 26
5 16 0,094 5 28
6 17 0,095 6 30
7 18 0,096 7 18
8 19 0,097 8 16
9 21 0,098 9 14
0 22 0,021 0 29

5 Oaeduer
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Kypaiel. — Anmatel Kazak yausepceuteti, 2007. —2376.
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Kagenkwmii I'.J1. IIponieccs! n anmapars! nuimeBoi Texnosaoruu. - M.: Konoc, 2000.

J. F. Richardson and J. H. Harker. Chemical Engineering. V2. Fifth edition. Linacre
House, Jordan Hill, Oxford: Butterworth —Heinemann, 2002. — 1183 p.

KOCHIMILIA:

MypasseB 1. A. Texnosorus nekapcts. M3a. 3-e, mepepab. m gom. T. |, M,
«Menmuiuaay, 1980, 704 ¢, um.

Pomankos ILI'., Kypouknna M.U. ['mapomexaHudyeckue Nporecchl XUMUYECKOM
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nporiecTepi xoHe anmnaparrapsl, 1-mri 6emiM, Anvarsl; 1993 k.

[Ipouecchl W anmapaThl XMMHUYECKOW  TEXHOJOTHHU.  SIBIIeHUS  IepeHoca,
MaKpOKHHETHKa, 10100Ke, MojenupoBanue, npoektupoBanue. B 5T. T1/Tlox pen.
A.M. Kyrenosa — M.: Jloroc, 2001

®apmanieBtuueckas texnosorus. [lon pen. .U, Kpachaioka u I'.B. MuxaitnoBoi—
Mocksa, Axagemus — 2006 r.

Bakpuiay (cypaxkrap, TecTtijiep, ecenrep koHe T.0.)
Tecrik Tanceipmanap
~Kommpeccopmap—0yJ1....kacay YIITiH Nai agaHbIThIH anmapaTTap:

’KOFapbl BAKyyM
lopTaria KbIChIM
[’>KOFapbl KbICHIMJIap
|ITOMEH KbICHIM
latMOc(epanbIK KbICHIM

~bacenereTin annaparTap/ibl aTaHbI3:
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|BakyyM-copan
[TOMEeH OHIMAUTIKTI KEeIAETKIIITED
[TBIFBIH/IBI COpANTap
[pkcraycrep
[TBIFBIHIBI KOMIPECCOpIap
~Komnpeccop yiiH KO3FaaTKBIIITIH OPHATBIIFAH KyaThl:
INiye = (1,1 — 1,15) Niosr
INiye = (1,0 —1,08) Nyosr
INiye = (1,5 —1,7) Niosr
INiye = (1,2 —1,4) Niosr
INiye = (1,5 —1,6) Ngosr
~bipcaThuibl MOPIISH 11 COpAINTap YUIIH CHIFY JOPEKEC:
|20-nan xem emec
|10-HaH kem emec
|8-1eH ke emec
|15-Ten xem emec
|12-nen ke emec
~)XoFapbl KbICHIM/IBI OpPTaJaH TEIKIL BEHTHIATOPIAp Kail KbICBIM/IA )KYMBIC YKacaiibl:
IP = 10° H/m?
IP < 102 H/m?
IP = 3-10%- 10* H/m?
IP = 102 H/m?
IP > 107 H/m?

9-TakbIpbIObI: [leHenepaiH CyHbIKTa KO3Falybl.
Makcarbl: benmexTepAiH TYHY KbUITaM/IBIFBIH JKOHE TYHY O€TIH aHBIKTAY.
OKbITyMaKCATHI:
Crynenr Oinyre Tuic:
1. BiprekTi eMec )KyHenepaiH KiKTenyiH;
2. biprexri emec xylenepi 6oy omicTepiH;
3. beny nporeciniy MarepuaiiblK OalaHCHIH.
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Crynenr icTeiianyrarmic:
* bemmeKTepaiH TYHY XKbUIIAM/IBIFBIH aHBIKTAH alybl;
»  TyHABIPFBIIITHIH HETI3T1 ©JIIEMACPIH aHBIKTAl aITybl.
TakbIpbINTHIH HeTi3ri cypaKkTapbl:
Kenepri koaddurmenTiniyg PeitHOIbAC caHbIHA TOYEIIUTIT.
JleHenep iy CYWBIKTa KO3FAITy PEXKUMICPI.
[TimiH gaxTopsl.
AYBIPIIBIK KYIII1 9CEPIMEH TYHY;
Crokca 3aHBbl.

Binim Oepyain #oHe OKBITYABIH dicTepi:

CrynenTTep AeHENepiH CYHMbIKTa KO3FalyblH TEOPHUSUIBIK TYPFbIAAH TYCIHIM, KeJecl capaMaHIbIK
ecenTep/Il MIenIyepi Kepek.

1 Ecen.

¥3piapiFel L, OmikTiri H, kenaeHeH Kumachl KBajpaT OoJIaThlH Ta3KyOBIPhIHIA TYHATBIH
OOMIIEKTEePAIH €H KIlIl eJIeMiH aHBIKTaHbI3. ['a3dblH JKBIIAMIBIFBl W, TYTKBIPJIBIFBL 3 10° Tla-c,
TRIFBI3BIFR 0,8 Kr/M°, OOJIIEKTEPAIH THIFBI3BIFEI P. AJIFANIKBI IEPEKTEP/Il KECTEICH AJTbIHBI3.

aronE

Mudpasig W, M/c p, Kr/m® [Mudpaby H L
OipiHmIi eKIHIII

CaHBbI CaHbl
1 0,5 2000 1 0,7 8
2 0,6 2200 2 0,8 9
3 0,7 2400 3 0,9 10
4 0,8 2600 4 1,0 11
5 0,9 2800 9 1,1 12
6 1,0 3000 6 1,2 13
7 1,1 3200 7 1,3 14
8 1,2 3400 8 1,4 15
9 1,3 3600 9 1,5 16
0 1,4 3800 0 1,6 17

2 Ecer.

Cynma esinreH Oopabl Y3AIKCI3 TYHIBIPYFa AapHAJFaH TYHIBIPFBIIITHIH JIUAMETPIH aHBIKTAHbBI3.
Kypambinga N % macc CaCOs 6ap 6actankbl cycrieH3us OOMBIHINA TYHIBIPFBINITHIH oHIMALTIT G.
TynneipeiaTein OenmekTepaiy eH kimi auamerpi d. Cycmensus temieparypacel 15 °C. IlnamHbIH
bUTFAIABLIBIFE W. BopabiH ThIFbI3bIESI 2710 Kr/M°. AJIFaiiKel JIEPEKTEP I KECTEICH aJIbIHbBI3.

HIudpasin G, 1/car N, % HIudpasir d, W, %
OipiHIIi eKIHII1 MKM
CaHbI CaHbl
1 55 6,4 1 28 64
2 60 6,6 2 30 66
3 65 6,8 3 32 68
4 70 7,0 4 34 70
5 75 7,2 5 36 72
6 80 7,4 6 38 74
7 85 7,6 7 40 76
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8 90 7,8 8 42 78
9 95 8,0 9 44 80
0 100 8,2 0 46 82
5 ojaeduer
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Bakpuiay (cypakrap, Tecrijiep, ecenrep xdHe T.0.)

1. Cycnensus, 3MyabCHsl U a3p030JIb AeTeHiepimi3 He?

2. TyHy Kanaail KylITepAiH acepiMeH xypeai?

3. TyHABIPFBIIITHIH TYHY OCTIH aHBIKTayFa apHAJIFaH TEHJICYl KOPBITHIHBI3.
4. Kanpaii xarnainap/a NIaHTYHABIPFBINT KaMepaiapAbl KOJIJIaHFaH AyphIc?
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5. PeliHonbac caHBIHBIH KaHIAl MOHAEPIHIIE IeHeNep IiH CYHBIKTa KO3FATYBIHBIH JJAMHHAPIIBI
pexxumi 6arKaiap?

6. PeiliHONb/IC CaHBIHBIH KaHIall MOHAEPIH/E JCHETeP/IiH CYHBIKTa KO3FATYBIHBIH OTIEIN PEKUMI
Oalikanabl?

7. PeitHONBIC CaHBIHBIH KaHIal MOHJIEPIHIC NEHEICePIiH CYHBIKTa KO3FATybIHBIH aBTOMO/ICIT
pexuMi 6arKaiap?
TecTtik Tancsipmajap

~TYHABIPFBIITHIH OHIMJIUIITT ... OOJBIN TAOBLIAIBI.

|VOCB =Wer T
|VOCB =WerF 1
|VOCB = Wer F

[Voes = Wer F T/h
[Voes = F h/ wer
~TyHy 6€T1 ... GOJIBIN TaOBLIAIBI.
|F = VOCB T
IF=Vow F1T
IF = Ve W (Wer 7)
IF =Voes h
IF = Voes / Wer
~EpKiH TYHY XBUIaM/IBIFBIHBIH TEHJIEY1 ... OOJIBIN TaObLTA/IbI.
w =P/ 1 (Roc + Rgn)

w = dV/Sd ©
lw = 2 7tnr/60
w =d*g(p+— p)/18u
|w = mdn
~TYHIBIPFBIIITHIH TYHBIPY O€Ti ... OOIBIN TAOBLIAIBI.
|F = Q/KAtHon
|F = Q/K Atcp
|F = M/KyAYcp
IF=Glpw
IF = Vocs/Wcr

~MenaipaeHreH CYHBIKTHIK OONBIHIIA TYHBIPFBIIITHIH OHIMILTITT Gocs = 3600ke / uac ,
MOJIIIPJICHT€H CYMBIKTBIKTBIH THIFBI3JBIFBl p  =1100x2/m%, KaTThl (pa3aHbIH TYHABIPY

KBULIAMIBIFLL 0 = 0,002 ji TyYHIBIPFBIIITHIH ayIaHbIH AHBIKTAy KEPEK.
C

| F = 0,45 x°
| F =0,85 2
|F =1,25
|F =251
|F =36

10- TakbIpbIObI: Cy3y jKa0IbIKTapbIH €CENTey.
Makcatbl: Cy3y KbUI1IaMIBIFbIH, TYHOA KE€AEPTiCiH jKoHE Cy3y OCTIH aHBIKTaYy.
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OKbITY MaKcaThl:
Crynenr Oinyrermic:

= Cy3y TypaepiH;

= Cy3y npoleciHiH MaTepUaIbIK OaTaHChIH;

*  Cy3y XbULIaMIBIFBIH XKOHE KO3FayIIbl KYIIIiH;

»  Cysrimrep KOHCTPYKIUSUIAPHIH;
CryneHrT icTeiianyraruic:

=  (Cy3y Y3aKTbIFbIH aHBIKTA aJybl;

= Cy3y TypaKTbUIapbIH aHbIKTAl alybl;

= TyHOaHbIH MEHIIIKTI KE€AEPTICIH €CenTel aybl;

=  CysrimTepAi enmeMIepiH aHbIKTal anysl;
TakpIpBINTHIH HEri3ri cypakTapbl:
1. Cy3y apkpuibl KaHaail OipTekTi emec xyienepai 6eneni?
2. Cy3y nporieciniy Ko3FayIsl Ky He?
3. Me3srin — Me3TiI )KoHe Y3/IIKCi3 KYMBIC ICTEHTIH CY3TIIITEeP/Ii ecenTey epeKIIeTiKTepi.
BiniM0epyniHxoHeoKbITY AbIHIAICTEPI:
CryneHTTep Cy3y MPOIIECIH TEOPHUSIBIK TYPFBIJIAaH TYCIHIMN, KeJieci capaMaHbIK ecenTepl menryaepi
Kepekx.

1 Ecen.
TyHOaHBIH KoHE CY3y KAJIKACBIHBIH KeIepTiUIepiH aHBIKTaHbI3, €rep CY3Till apKbLIbl V CY31H/I1
OTKEHJIC CY3y KaJIKachlHaa Vo TyHOA Kanapl. Toxipube 6oitbiHma AP=0,2 MIla ke3inae C xone K
CY3Y TYPaKThLIAPbl aHBIKTAJIFaH. AJIFalIKbl JEPEKTEPAl KECTEICH aJIbIHBbI3.

HIudpabiy V, M® Voe, M° udpapy C-10°, K-107,m%/c
OipiHIi eKinmi M3 /M2

CaHBI CaHbl
1 1,2 0,00075 1 1,34 5,36
2 1,4 0,0008 2 1,36 5,40
3 1,6 0,00085 3 1,38 5,45
4 1,8 0,00090 4 1,40 5,48
5 2,0 0,00095 5 1,42 5,50
6 2,2 0,001 6 1,44 5,55
7 2,4 0,00105 7 1,46 5,58
8 2,6 0,0011 8 1,48 5,61
9 2,8 0,00115 9 1,50 5,65
0 3,0 0,0012 0 1,52 5,70

2 Ecer.

Pamasbl cy3rim - mpeccTiq cy3y OeTiHiH ayJaHbIH aHBIKTaHbI3, erep 3 cararta G CYHBIKTBI Cy3y
Kepek 0osica. 3epTXaHalbIK CY3Tilll — MpeccTe OChl CYMBIKIEH JKOHE OChI JKaf/aiiia Kypri3uireH cys3y
Toxkipubeci HoTwkeciHge 1 M ayjaHra KenTipiireH cysy Typakrbuiapbl C koHe K aHbIKTanFaH.
CyMBIKTBIH TBHIFBI3JBIFBI P. AJIFALIKbI JEPEKTEPAl KECTEAEH aJIbIHbI3.

Mudpasy Gt p, Kr/M> uppasin | C-10°, | K-10%,m%/c
OipiHmIi eKIHII1 m3/m?
CaHBbI CaHbI
1 5,2 1045 1 1,34 5,36
2 54 1055 2 1,36 5,40
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5,6 1065 1,38 5,45

5,8 1075 1,40 5,48

6,0 1085 1,42 5,50

6,2 1095 1,44 5,55

6,4 1105 1,46 5,58

6,6 1115 1,48 5,61

6,8 1125 1,50 5,65

Ol NoOOD>w

OOl NO|OB~W

6,0 1135 1,52 5,70
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[Iponeccel w  amnmapaTbl XUMHUYECKOM  TEXHOJOrMHU. SIBieHHs  mepeHoca,
MaKpOKHMHETHKa, NoJo0ue, MoaeiaupoBanue, npoekruposanue. B ST. T1/Ilox pen.
A.M. Kyrenosa — M.: Jloroc, 2001

®apmaneBtuueckas texnonorus. [loa pen. .M. Kpacuioka u I'.B. MuxainoBoii—
Mocksa, Axkagemus — 2006 1.
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Bakbliay (cypakrap, TecTijiep, ecenrep dHe T.0.)
TecTtik TancpipMaJiap

~CY3y KblIAaMAbIF bIHBIH TCHI[GYi ... OOJIBITT Ta6BIJ'IaI[BI.

lw = dM/Sd <
W = 2 = nr/60
lw = rdn

W= AP/ u (Roc + Rn)

w = d*g(p.— p)/18p
~Geye. = 5 KT cycneH3usinbl cysrenne Goc = 1,5 Kr butran cy3inai Ty3uial. @unsrpat
MOJIIIEPIH aHBIKTAHbI3.

6,5

7,5

13,5

14,0

18,5
~G¢ye= 10 kr cycnensusiHbl cysrenne Goo = 3,5 Kr buIFai Cy3iHAl Ty3uial. duiabTpat
MOJIIIEPIH aHBIKTAHbI3.

19,5
[7,5
9,1
6,5
18,5

~Cy3y OereTiHiH KeAepriciH aHbIKTayFa KaKeT 0aiIaHbICThI KOPCETIHI3.
|Rc.6.: AP/ w
|Rc.6.= A P/ hT W
r,=AP/ h;
ro=AH/ W
Iro =AP/ hyw

~Cy3y NpOIECiHIH KO3FayIIbl KYITiH TAOBIHBI3:
|GemmeKTepAiH aybIpJIbIK KYIIT
|cy3Ti MaTepuanbIHbIH (DU3UKATBIK- MEXaHUKAIIBIK CUTIATTaMaIaphI
|CYHBIKTBIH TPaBUTAIMSITBIK KYTIT
|0ereTTiH eKi JKaFbl Ja BaKyym/1a O0JTybl
|cy3y GereTiHiH apachlHAAFbI KbICKIMAAP aliblpMaChl

11- TakbIpbIObI: OpTagaH TETKINI KYII 9CepIMEH TYHJBIPY.
Maxkcarsbl: LlenTpudyranbiy eHIMILTITH KOHE JIEKTP KO3FAITKBIIIBIHBIH KyaThIH aHBIKTAY.
OKbBITY MaKcaThbI:
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CrynenT Oinyrermic:

* OpTama TENKilI KymTep epicinae 06ayiH THIMILTIIH aHBIKTAWTRIH (PaKTOPIIap/bI;

= [lenTpudyranapmarsl KO3FayIIbl KYIITi;

* Bemny GaKkTopbIH.

CryneHr icTeiianmyrarumic:

1. Cy3yxababIKTapbIHBIH TYPIH TaHAal OiTy;

2. Beiy TMIMILIITIH aHBIKTal Oy,

3. LenTpudyranby oHIMIUTIIH aHBIKTal OLTY:

4. llentpudyra 31eKTp KO3FaITKbIIIBIHBIH KyaThbIH aHbIKTal OL1y.

TakpIpbINTHIH HEri3ri cypakTapbl:

1. Oprazgan Tenkim KyLTep epiciH TYbIHAATY 9ICTEPI.

2. AyBIpABIK KYIIi jKOHE OpTaJaH TENKIII KYIITep dcepiHeH OeNymiH THIMIUTIKTEpIiH e3apa
casbIcThIpy. beny gaxTopsl.

3. OpragaH TeNKim KymTep epiciHae 06y THIMALUTITIHE ocep eTeTiH (hakTopiap.

4. Optanad Te0y TYHIBIPYBIHBIH KBUIIAMIBIFBI.

5. TyHy y3aKTBIFBI.

Binim Oepyain skoHe OKBITYIbIH dicTepi:

Crynentrep opragaH Te0y KyIITEpiHiH 9cepIMEH TYHBIPY MPOLECIH TEOPHUSIIBIK TYPFBIAAH TYCIHIIL,

KeJleci capaMaHAbIK eCenTep/Ii Menryiepi Kepek.

1 Ecemn.

TyHABIPFBIIT  TIEHTpU(YraHBIH CaFATTHIK OHIMIUIITIH MBIHA MOJIMETTEep OOWBIHIIA aHBIKAHBI3:

OemmekTepAiH eH Kimn emmemi d, OemmeKTepiH ThIFBI3ABIFB P, cycrneH3us Temieparypacsl 30 °C.

Hentpudyra mineznemenepi: 6apadan nuamerpi D; 6apadan y3biHaeirsl 400 Mm; 60pT nuametpi 570

MM; aiHay >XuuTiri n. [{enTpudyranbiH )KyYMBIC UK T, = 22 MUH, OHBIH imiHIAe Ty = 20 MUH -

CYCHEH3MSIHBI Oepy, Tp = 2 MUH — TYHOaHbI TOr'y. AJIFAIIKbl AEPEKTEP/il KECTEECH aJIbIHbI3.

[udpasg [ndpasy
OipiHmIi d, Mmxm p, Kr/m® eKIHIII1 D, mm n,MuH "
CaHbl CaHbl
1 4 1600 1 750 900
2 5 1650 2 800 950
3 6 1700 3 850 1000
4 7 1750 4 900 1050
5 8 1800 5 950 1100
6 9 1850 6 960 1150
7 S) 1900 7 920 1200
8 6 2000 8 880 1250
9 Il 2100 9 840 1300
0 4 2200 0 780 1350
5 onebuer
Herisri:
1 [IpombinuieHHas TexHoJorus Jekapets, Tom 1. Ilox pen. Uyemona B.U. — X.: MTK-
Kuura, M3gateasctBa HOAY, 2002 — 560 c.
3 Kacatkun A.I'. OcHOBHBIE IPOIIECCHI U aNapaThl XUMUUECKON TEXHOJIOTHU. — M.:
000 THU/L "Anpsac", 2004. - 753 c.
3 HertHepckuii, FO.W. Iponeccs! u anmapatbl XAMHUYECKONW TEXHOJIOTUH: YUYeOHUK s

BY30B. B 2-x kH. / lO.W.AprTHepckuii. — M.: Xumust, 2002. — 400- 368 ¢
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11

12

13
14

15

16

[TaBiioB K.®. IIpumeps! u 3a1aum 10 Kypcy MPOLECCOB M anIlapaToB XUMUYECKOU
TEXHOJIOTUH: YueOHoe nmocooue st By3oB / K. @. Ilasnos, I1. I'. Pomankos, A. A.
Hocxkos; mon pex. ILI'. Pomankosa. - 14-e u3n., crep. - M.: Anpsac, 2007. C. 576
OcHOBHBIC MpOIIECCHI W ammaparbl  XUMHYECKOW TexHojoruu: Ilocobue o
[IPOEKTUPOBaHUIO: YueOHOe mocoOue A CTyH. XUMHUKO-TEXHOJOIMYECKUX CIIEll.
By30B; [omymeno I'oc. komuretom CCCP / I'. C. bopucos [u ap.]; mox pen. FO.U.
JBITHEPCKOTO. - 2-€ U31., iepepad. u gom. - M.: Anbstae, 2008.- 496 ¢

[Mnaxcun FO.M., Manaxos H.H., Jlapun B.A. Ilpouecchbl u annapatsl NUILEBHIX
npou3BoacTB. — M.: Konoc, 2008. — 760 c.

Emosa XX.T. XuMusIbIK TEXHOJIOTUSHBIH HET13T1 IPOIECTEPl MEH ammapartapsl: OKy
Kypaiel. — Anmatel Kazak yausepceuteti, 2007. —2376.

AxOeprueB ©O.C., XankoxaeB II.X., Owmapkynos I[I.K. Tamak eHnipiciHIH
mporecTepi xoHe anmaparrapsl, 2-1ri 6eiim, sivkenT, 2004 k.

Kagemkwuii I'.J1. [Tporieccsl u anmapatsl nmumieBoi TexHosiorud. - M.: Kosoc, 2000.

J. F. Richardson and J. H. Harker. Chemical Engineering. V2. Fifth edition. Linacre
House, Jordan Hill, Oxford: Butterworth —Heinemann, 2002. — 1183 p.

KOCBIMIIIA:

MypasbeB U. A. Texunomorus nekapctB. Mz, 3-e, mepepab. u mom. T. |, M,
«Menmumunaay, 1980, 704 ¢, un.

Pomankos ILI'., Kypouknna M.W. I'napomexaHudecKkre MpoLecChl XUMHUYECKOM
TexHoJioruu.3-e u3m. - JI.: Xumus,.

Kyxuko B.A. ®unsrpoBanue. 4-¢ u3a. M.: Xumus, 1986

AxkbepaneB ©O.C., MonmabexkoB II.M. XuMHSIBIK TEXHOJOTHSHBIH  HET3T1
mporiecTepi xoHe anmnaparrapsl, 1-mmi 6emiM, Anvarsr; 1993 k.

[Ipouecchl u  anmapaThl XUMUYECKOW  TEXHOJOTHHU.  SIBIieHUS  IepeHoca,
MaKpOKHHETHKA, 101001e, MoaenupoBanue, npoekrupoBanue. B 5T. T1//Tlox pen.
A.M. Kyrenosa — M.: Jloroc, 2001

®apmaneBruueckas texnosorus. [lox pen. M.N. Kpachnioka u I'.B. MuxainoBoii—
Mockaa, Axanemus — 2006 r.

BakbLiay (cypakrap, TecTtijiep, ecenrep sdHe 1.0.)
TecTik Tancbipmajap
~OPTEKTI )KYyHesep/i ... 0eiyre apHaiIFaH NpoIecTi eHTpud yranay Ier aTaabl.

lopTagaH TenKilI KyImTepAiH acepiMeH
|ayBIpIBIK KYIITEpi ocepiMEH

|KBICBHIM aiibIpMAITBLIBIFBI 3CEPIMEH
[MHEpIIHA KYIITEpi ocepiMeH
[PTIEKTPOCTATHKANBIK KYIITEP/IiH 9CEPIMEH

~lenTpudyranay nporecii 6TKI3eTiH anmnaparrap ... 00JbII TaObLIa b,

|TYHIBIPFBIIIITAD
[eHTpHrdyranap
|cy3rinep

|abcopOeprep
|KbLTyaIMaCTBIPFBIIITAp

~OpTafaH TENKIl KYII 9CEpIHEH CYCIEH3US ... O0IiHEe].

|TyHOAaFa XKoHE Cy3iHjire
|[KyOTBIK KaJIIBIKKA )KOHE TUCTUILIATKA
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|TyHOara sxoHe Qyrarka
|BUTFaIT )KOHE KYPFaK OHIMIepTe
|3KCTpaKTKa JkoHe paduHaTKa

~llenTpudyranay xpUIaaMIbIFBIHBIH TEHIEYI ... OOJIBIT TaObLIA b

lw = dV/Sd
lw=dn
lw =2 nr/60

w=d%g( .- )18
W= AP/  (Roc* Rgn)
~Korapsl KbUTIaMIBIKThI LIEHTpU D yTraiapAblH 061y PaKkTOpsI ... OOJBIN TaObLIAIbI.
|3500 ki
|3500 Tex
|3500 ynken
|20000 ynken
|2300 kiri

12- TakbIpbIOBI: ["a37b1 XKYyiienepai axbIpary

Makcarsl: ['a3np1 xyiienepai Tazanay AopeKeciH aHbIKTay

OKBITY MaKcaThbI:

Crynenr 0Oinyre Tmic:

= Ta3fpl Tazajay TOCUIIEPIHIH KATThI OeIIeKTepre TOYeIIUTIri;

" [MaHTYHIBIPFBINI KaMepalaplJarbl KoHE WHEPUMSUIBIK [IAHYCTaFBIIITAPAAFhl  KO3FAYIIIbI
KYIITEPIi;

"  Ta3/pl Tazajay JopekKecCiH.

35



CTyaeHT MeHrepe ajybl THiC:

"  [ITaHYCTAFBIIITHI )Ka0IBIKTAPIbIH TYPIH TaHIAH aly;

" Tra3jpl Tazajay IopeKECiH aHbIKTal ay;

"  IaHYCTaFbIIITHIH HETI3T1 OJIIMIEeMIH aHbIKTal aly;

®  [IAaHYCTAFbIIIKA IIBIFbIHIATATHIH S3HEPTUSHbI AHBIKTAH aiy.

TakbIpbINTHIH HeTi3Ii cypaKkTaphbl:

1.I'a3map sl Tazanay yiiiH opTajaH TeNKIill epiCTi Kypy 9AicTepi.

2.1'a3 aFrbIMBIHBIH OpTallla )KbUIJaMBIFbIH AaHBIKTATYHI.

3.0Oprasan  TemkKilml epicTe  aXbIpaTyAblH TUIMIUIIHE HUKIOHAAPJBIH  TI'€OMETPHSUIBIK
eJIIIIEM/IEPIHIH dcepi.

4. 1luxnoHgapa ra3iap/ibl Ta3ajiay MpoleciH eKi3y Ke31Her1 KbIChIM IIbIFbIHbI.

S.1uknoHnapaa ra3mapabl Tazanay Jopeskeci.

Binim Gepyain soHe oKbITYAbIH dicTepi: CTyneHTTEp OpTajaH TEMKIIl KYLITEP dcepi acThIHAA

OeIeKTepAl TYHBIPY/ bl TEOPUSIIBIK TYPFbIIAaH TYCIHIN, €CeNTep/l LIenIylepl Kepek.

1 Ecem.
AyanaH KypraK 3aTThlH OeJjIlIeKTepiH 06l aXbIpaThill ajly YIIIH LHUKIOHABI €CEeNTey,

IIAIIBIPATKBIIITH] KENTIPTIIITeH MIBIFATHIH KeJlecl MoHAep OoMbIHINA: OeeKTiH eH Kimli exmeMi dmin
MKM, ayaHbIH IIbIFbIMBI G Kr/car, Temrepatypa t °C.

[udpasy [Indpaey
OipiHTII Omin, MKM G, xr/car eKIHIII1 t, °C
CaHbl CaHbl
1 15 1600 1 95
2 14 1650 2 90
3 13 1700 3 85
4 12 1750 4 80
5 11 1800 5 75
6 10 1850 6 70
7 9 1900 7 65
8 8 2000 8 60
9 7 2100 9 55
0 6 2200 0 50
5 I1eouer
Herisri:
1 [IpombinutenHas TexHosorus jekapers, Tom 1. [Tox pen. Uyemosa B.U. — X.: MTK-
Kuura, M3gateasctBa HOAY, 2002 — 560 c.
2 Kacarkun A.I'. OcHOBHBIE IPOLIECCHI U aNapaThl XUMUUYECKON TEXHOJIOTHN. — M.:
00O THU/ "Anbsac", 2004. - 753 c.
3 HeitHepckuii, FO.W. Tponeccs! n anmapatbl XUAMHUYECKONH TEXHOJIOTUH: YUYEOHUK ISt
BY30B. B 2-x kH. / IO.W. AprTHepckuit. — M.: Xumust, 2002. — 400— 368 ¢
4 [TaBnos K.®. ITpumMepsl U 3a7auu 1o Kypcy MPOLECCOB M allapaTOB XMMHUYECKOMN

TeXHoNOoruu: YuebHoe nocoodue st By3oB / K. @. Ilanos, I1. I'. Pomankos, A. A.
Hocxkos; mox pen. ILI". Pomankosa. - 14-e u3n., crep. - M.: Anbsanc, 2007. C. 576
5 OcHoBHBIE TpoIlecCHl W ammaparbl XUMUYeckoil TexHojoruu: Ilocobue 1m0
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MIPOEKTUPOBaHHIO: YueOHOe mocoOue i CTyHd. XUMHKO-TEXHOJOIMYECKHUX CIEIl.
By30B; [omymeno 'oc. komuretom CCCP / I'. C. bopucos [u np.]; mox pex. FO.N.
JpITHEpCKOTO. - 2-€ U31., Iepepad. u jgot. - M.: Anbsiac, 2008.- 496 ¢

6 [Tnakcun FO.M., Manaxos H.H., Jlapun B.A. IIpoueccs! u annaparhl NUILEBbIX
npousBoicTB. — M.: Konoc, 2008. — 760 c.

7 EmoBa XX.T. XuMUSIIBIK TEXHOJIOTUSHBIH HET13T1 IIpoIiecTepi MeH ammaparrapbl: OKy
Kypaiel. — Anmatel Kazak yausepcuteri, 2007. —2376.

8 AxOeprue ©O.C., Xankoxae III.X., Owmapkynos ILK. Tamaxk eHuipiCiHIH
mporecTepi koHe anmaparTapsl, 2-mri 6eim, HIsmvkenT, 2004 k.

9 Kagenkuii I'.JI. IIpoueccs! u anmapatsl numieBoid Texaonorud. - M.: Komoc, 2000.

10 J. F. Richardson and J. H. Harker. Chemical Engineering. V2. Fifth edition. Linacre
House, Jordan Hill, Oxford: Butterworth —Heinemann, 2002. — 1183 p.

KOCBHIMIIIA:

11 MypasbeB U. A. Texunosorus nekapctB. M3n. 3-e, mepepab. m mom. T. |, M,
«Memunmnay, 1980, 704 ¢, w.

12 Pomankos ILI'., Kypouknna M.M. I'mapomexaHndeckue nponecchl XUMHYECKOU

TexHoJioruu.3-e u3m. - JI.: Xumus,.
13 Kyxukos B.A. ®unsrpoBanue. 4-e uza. M.: Xumus, 1986

14 AxkbepaneB ©O.C., MonnabexkoB [II.M. XuUMHSAIBIK TEXHOJOTHUSHBIH  HETI3T1
rporiecTepi xoHe anmaparrapsl, 1-mri 6emiM, Anmarsr; 1993 k.
15 IIpoueccel ©  ammaparbl XMMHUYECKOM  TEXHOJIOTMM. SIBIEHUSA  MEpeHoca,

MaKpOKHHETHKa, To00ue, MoaenupoBanue, npoekrupoBanue. B 5ST. T1//Tlox pen.
A.M. Kyrenosa — M.: Jloroc, 2001

16 ®dapmaneBtuueckas texunosnorus. [lox pen. .M. Kpacraioka u I'.B. MuxainoBoii—
Mockaa, Axanemus — 2006 1.

bakbuiay (cypaxkrap, Tectijiep, ecenrtep *doHe T.0.)
TecTik Tancbipmajap

~KyObIp 1uaMeTpiH aHBIKTaHbI3, €Tep ra3 »KbugaMabiFel W = 1,17 m/c, ra3 mbiFbiab V
= 0,4 M%/c 6oica.
0,74
|0,66
11,0
11,5
|0,85
~blnaranapr oic apKpUIBI Ta3gapapl MaHHAH Ta3apTy YIIiH...KepeK.
|aHTUITUKITOH1ap
|6aTapesns MUKIOHIAP
[HUNOT a3 nukmoHgaps
|IaH OTBIPFBI3Y KaMepalapbl
|ckpy0Oepep
~KankpIn yiiein KypreH OemeKTepAeH Ta3ibl aFbIHIbl Ta3aJayIblH THIMIUTITI ...
CHUIATTaJIaabl.
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[Ta3apThUIFaH ra3jarbl KAJIKbIFaH OOJIIIEKTePI1H MaccachlHa MIAHIAIFaH JKOHE
Ta3apTHUIFBIH Ta3Jap/IbIH OJIIIICHIeH Maccalap ailbpMachlHBIH KATHIHACHIMEH
[Ta3apThbUIFaH Ta3farbl KaJKblFaH OOJIIeKTep/lH MaccachblHa —IIaHAAJIFaH
ra3Jiap/iblH eJIIEHI€H Maccalap alblpMaChIHbIH KAThIHACHIMEH
[Ta3ap THIIFBIH ra3Jap/IbIH OJIICHIeH KOHIIEHTPAIIUSICIMECH
|maHJpl  ra3farbl  KajKbIFaH OeJIIEeKTep/IH MaccachlHAa IIAHJAJIFAaH —YKOHE
Ta3apTHUIFBIH Ta3Jiap/IbIH OJIIICHTeH Maccajap albIpMachlHbIH KATHIHACHIMEH
|lIaHaIFal ra3aapably eJIIIEeHI€H KOHLIEHTPaUsChIMEH
~["a3 b1 opTEKTI JKYHeEIep/Il XbIpaTy YILIIH Tazajuay TypJepiH Ti3in 6epiHi3
[’Kaii aiinay, pekTuduKkaius, Kpuctaugay
|AGcopniusi, KOHICHCAIUs, KaitHaTy
I"paBUTALUSUIIBIK, TBIMKBUIIIBI Ta3aJ1ay, CY3Y, JIEKTPIiK OpicTe TYHBIPY
|AncopOuus, KenTipy, OyJIaHabIpy
|9KCTpaKIus, KbI3IBIPY, CYBITY
~["a3pl aFpIMIIap/iaH TPaBUTANMSIBIK KYIITEPiH aCTHIHIA ... ©JIIeMi OOIIeKTepi
OeJrirt amyra 00abl.
|50-aen 100 MxkM-Te aeiin
|5-nen 50 MmkM-Te Aeiin
|1-nen 5 MKM-Te meliin
|1 MKM-1eH TOMEH
|100 MKM-/1€H HKOFaphI

13- TakbIpbIObI: CyiibIK OpTanapasl ObUIFaY.

Makcathbl: bpitFay ke3iHaeri Kochlily KyaTblH aHbIKTAY.

OKbITY MaKcaThI:

Crynenr Oinyrermic:

1. CyiibIk opTanap/pl ObUIFay ICTEpiH;

2. TyTbIHY KyaThIH €ceNTeyre apHaJlFaH YKCACThIK CaHap TeHACYIH;
3. BbUIFaybIITHIH TYTHIHY KyaThIHA 9cep €TeTiH (haKkTopIapibl;
Crynenr icTeiianyrarumic:
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* Brurraysim TYpiH TaHIaM OiTy;

*  BpUIFayBIIITH amapaTThIH OJIIEMICPiH TaHaai Oiry;

*  BpUIFayBIITHIH TYTHIHATHIH KyaThIH aHBIKTAH OLTY;

TakpIpbINTHIH HEri3ri cypakrapbl:

1. ®apmaneBTHKa TEXHOJOTHSACHIHAA ObUTFAy KaHIai MaKcaTTap/aa KOJJaHbLUIaIbl?

2. bburray camnachelH KaH/ali KOPCETKIIl CHITaTTai b1

3. CyifbIK OpTaHbl OBUTFAY diCTEPI.

4. bpurrayblITapblH KOHCTPYKIUSIIAPHI.

5. TypOuHanel ObIIFAYBIIITHIH YKCACTBIK CAaHAAP TEHICYI.

Binim Oepyain ’oHe OKBITYBIH d/icTepi:

CryneHTTep cyibIK opTanap/ sl OblIFay MPOLECIH TEOPUSIIBIK TYPFbIJIaH TYCIHII, KeJecl
capaMaH/IbIK €CeTTep/Ii memryiepl Kepek.

1 Ecem.

AubIK TypOHHAaIBI ObUTFAYBIIITHIH TYTHIHY KyaTblH aHbIKTaHbI3. BbUTFaysIll alfHaMy ®KHUUTITT N,
anmapat auametpi D sxone 6mikTiri H = 2 M. CyiBbIK THIFBI3ABIF Py = 1040 KI/M>, TYTKBIPIBIFBI [y =
0,02 ITa-c. Kartsl dazanbiy eHmrici ¢. bemmexkTep ThIFbI3ABIFbI Prp. AJIFAIIKbI JEPEKTEP/Il KECTEACH
aJIbIHBI3.

[udpasy [udpasH
Gipini 0 Pra , KT/M° eKiHIIi D, M n,ct
CaHbI CaHbI
1 0,25 1600 1 1,34 5,4
2 0,28 1650 2 1,36 5,3
3 0,30 1700 3 1,38 5,2
4 0,32 1750 4 1,40 5,1
5 0,34 1800 5 1,42 5,0
6 0,36 1850 6 1,44 4,9
7 0,38 1900 7 1,46 4,8
8 0,40 2000 8 1,48 4,7
9 0,42 2100 9 1,50 4,6
0 0,44 2200 0 1,52 4,5
5 I1eoHer
Heri3ri:
1 [IpompbrnienHas Texuomnorus jgekapers, Toum 1. [Tox pea. Uyemosa B.U. — X.: MTK-
Kuwnra, U3parensctea HOAY, 2002 — 560 c.
2 Kacatknn A.I'. OcHOBHBIE IPOLIECCHI U alapaThl XUMUUECKON TEXHOJIOTUN. — M.:
000 TUJL "Anpsac", 2004. - 753 c.
3 HeitHepckuii, FO.1. Tpoueccs! n anmaparbl XMMUYECKONW TEXHOJIOTUH: YUYeOHUK st
By30B. B 2-x kH. / FO.W. [IprtHepckuit. — M.: Xumus, 2002. — 400— 368 ¢
4 [TaBnos K.®. IIpumeps! u 3amaun 1o Kypcy MPOLECCOB U allapaTOB XMMHUYECKON

TexHONOorun: YuebHoe nmocoodue st By3oB / K. @. [lasnos, I1. I'. Pomankos, A. A.
Hocxkos; mon pen. ILI. Pomankosa. - 14-e u3n., crep. - M.: Anbsnc, 2007. C. 576

5 OcHOBHBIE TPOILIECCHI W ammaparbl XUMHUYecKoW TexHojioruu: Ilocobme 1o
MPOEKTHPOBAHHIO: YHeOHOe MocoOue A CTYI. XUMUKO-TEXHOJOTMYECKUX CIIEIl.
BY30B; Jlomymeno 'oc. komuretom CCCP / I'. C. Bopucos [u ap.]; mox pexa. FO.U.
JbITHEPCKOTO. - 2-€ u3[., nepepad. u gom. - M.: Anbsiae, 2008.- 496 ¢
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6 [Tnakcun FO.M., Manaxos H.H., Jlapun B.A. IIpoueccs! u annaparhl NUILEBBIX
npou3BoicTB. — M.: Kousoc, 2008. — 760 c.

7 EmoBa X.T. XuMUSIIBIK TEXHOJIOTUSHBIH HET13T1 IpoIiecTepi MeH amnmaparrapbl: OKy
Kypaibl. — Anmatsl Kazak ynusepcureri, 2007, —23760.

8 AxGepmueB O.C., Xankoxae II.X., OwmapkyroB IL.K. Tamak enuipicinig
mporecTepi JkoHe anmaparTtapsl, 2-m1i 6eiim, HlsivkenT, 2004 k.

9 Kagenkuii I'.J1. IIponieccs! u anmapatsl numieBoi Texaonorud. - M.: Komoc, 2000.

10 J. F. Richardson and J. H. Harker. Chemical Engineering. V2. Fifth edition. Linacre
House, Jordan Hill, Oxford: Butterworth —Heinemann, 2002. — 1183 p.

KOCBIMIIIA:

11 MypasbeB . A. Texuomorus nekapctB. M3m. 3-e, mepepad. w mom. T. |, M,
«Menumuaay, 1980, 704 c, w.

12 Pomankos IL.I'., Kypouknna M.J. I'mapomexanndeckue nponecchl XUMHYECKOU

TeXHOJIOTHH.3-¢ n31. - JI.: Xumus,.
13 Kyxukos B.A. ®unsTpoBanue. 4-e nza. M.: Xumus, 1986

14 AxkbepaneB ©O.C., MonnabexkoB [I.M. XuMHSIBIK TEXHOJOTHSHBIH  HET3T1
mporecTepi )koHe ammaparrapsl, 1-nmi 6emivm, Anmmatsr; 1993 x.
15 [Ipoueccel w  ammapaTel XUMHUYECKOM  TEXHOJIOTMH. SIBIeHMs  IMepeHoca,

MaKpOKHHETHKa, TIo100ue, MoaenupoBanue, npoektupoBanue. B 5ST. T1//Tlox pen.
A.M. Kyrenosa — M.: Jloroc, 2001

16 ®dapmaneBtuueckas texunosnorus. [lox pen. .M. Kpacuaioka u I'.B. MuxainoBoii—
Mocka, Axanemus — 2006 r.

bakbuiay (cypakrap, TecTijiep, ecenrtep xdHe T.0.)
TecTik TancbipmaJjap

~DapMaleBTiK TEXHOJIOTHI/IA ... ATy MAKCAThIH/Ia apajacThIPpy KOJIaHbIIa Ibl.
[KOO1KTI
|TyMaH b1
lopTeKTi XYieHi
|TYHIpITIKTI
|CYCTICH3USTHBKOHE MYIIbCHSHBI
~DapMarieBTiK TEXHOJIOTHSIIA ... ATy MAKCAThIH/Ia apajacThIPy KOJIaHbLIa bl
|KOOIKTI
|TyMaHIBI
|0ipTeKTI MaccaHbl
lopTeKTi KYyHeHi
[Ty HIpITIKTI
~basty )ypicTi apaacThIPFBIIITHIH aifHAJIBIM CAHBIH TAOBIHBI3
|30-90 aiin/mun
|2100—3000 aiin/MuH
|0 -5 aiin/Mun
|5 — 10 aiin/muH
|3000 — 4000 aiin/mMuH

~IIlanmay KypicTi apanacThIPFIITHIH aiHAIBIM CAHbIH TAOBIHBI3
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|30 — 90 aiin/Mun

|0 — 5 aiin/Mun

|200 — 3000 aiin/Mun
|5 — 10 aitn/mun

|]3000 — 4000 atin/Mun

~basty )KypiCTI apajacThIPFBILITHIH TYPIH aHBIKTaHbI3

| ALLIBIK TypOMHAIBIK

[TIponiennepitix

|’KaObIK TypOUHAIBIK

|BypBIITHIK KajlaKiIaabl TYpOUHAIBIK
|JTenTanbIk

14- TakbIpbIObI. MeXaHHUKaJBIK POLIECTED
Maxkcarsbi: Hlapasl auipMeHHIH KOJIEMIH )KOHE KOPEKTEHETIH KyaThIH aHBIKTaYy.
OKpBITY MaKcaThI:

Crynenr Oinyre Tuic:

=  MaTepUAJIBIH Maiijganay TOCUTiH;

=  MaiianayablH canachliH Oarajay KOpCeTKIITepi;
= MaTepuaNgap/bl YCaKTay Ke31HIET1 MpoIecTep.
CTyneHT MeHrepe ajaybl THIC:

=  MaljanalThIH )KaOABIKTHIH TYPIH TaHAal OLTY;

®  YCaKTaFbIIITHIH OHIMIUIITIH aHBIKTAH amy;

®  YCaKTaFbIIITBHIH KyaThIH aHBIKTAH amy
TakbIpBIITHIH HETi3ri CYpaKTapbl:

1. KarTel MmaTepuamgapibiH MaiaiaHybl.

2. Maiinanayeie (GU3UKO-MEXaHUKAJIBIK HET131epi
3. MaiianaiTelH MallIMHAIAPIBIH KOHCTPYKIIHSCHI

Binim OepyaiH KoHe OKBITYAbIH daicrepi: CTyIeHTTEp KarThl MaTepuaifapblH MalJanaHy

MIPOLIECIH TEOPUSIIBIK TYPFBIAH TYCIHIM, €CeNTep/i menryaepi Kepek.

1 Ecem.

Q T1/car Marepuanapl Maianay YIliH, [apibl AUIPMEHHIH KOJIEMIH >KOHE KOPEKTEHETIH KyaTblH
aHBIKTay KepeK. bacramkpl MaTepHalIblH KECeKTepiHiH opTamia guaMeTpi  ds,
MaTepuaIblH opTama guameTpi de. BomaTTel mapuapablH YHMENiK THIFBI3ABIFBI Pyive = 3800 Kr/md.
GONaTThl IApiapAblH yilMenik TeIFb3AbIEEL p = 7800 kr/m°. Bapabanjasl mapiaapMeH TONTBIPY

Maigajanrad

Topexeci .
Hudpasy Mudpabiy
Oipiami | ds, MM Q, T/car eKIHIT1 de, MM | @
CaHBI CaHBI

1 21 0,29 1 0,34 0,21
2 22 0,3 2 0,36 0,22
3 23 0,31 3 0,38 0,23
4 24 0,32 4 0,40 0,24
5 25 0,33 5 0,42 0,25
6 26 0,34 6 0,44 0,26

41




7 27 0,35 7 0,46 0,27
8 28 0,36 8 0,48 0,28
9 29 0,37 9 0,50 0,29
0 30 0,38 0 0,52 0,30
5 oaeouer
Herisri:
1 [IpomsbInienHas TexHosorus jgekapcers, Toum 1. [Tox pea. Uyemtosa B.1. — X.: MTK-
Kuura, U3gateasctea HOAY, 2002 — 560 c.
2 Kacarkun A.I'. OcHOBHBIE IPOLIECCHI U anapaThl XUMUUYECKON TEXHOJIOTHU. — M.:
000 TUJL "Anbsuc", 2004. - 753 c.
3 Herraepckuii, FO.W. [Iporieccs! n anmapatbl XUMHYECKOW TEXHOJIOTHN: YUEeOHUK JIJIst
By30B. B 2-x kH. / FO.1. ApitHepckuit. — M.: Xumust, 2002. — 400- 368 ¢
4 [TaBnoB K.®. I[Ipumepsl U 3a7aum 10 Kypcy MPOLECCOB M anIlapaToOB XUMHUYECKOU
TexHoJioruu: YueoHoe mocodue st By30B / K. @. IlaBnos, II. I'. Pomankos, A. A.
Hocxkog; moxn pex. ILI. Pomankosa. - 14-¢ u3n., crep. - M.: Anbsnc, 2007. C. 576
5 OcHOBHBIE TPOIECCHI W ammaparbl XUMHYECKoW TexHosoruu: [locobme 1o
MPOCKTUPOBaHUIO: YdueOHOe TMocoOue I CTYA. XUMHUKO-TEXHOJOTHYECKUX CIIell.
By30B; Jlonmymeno I'oc. komuretom CCCP / T'. C. bopucos [u ap.]; mox pexn. 10.H.
JpITHEpPCKOTO. - 2-€ M31., mepepad. u jgom. - M.: Anbsac, 2008.- 496 ¢
6 [lmakcun FO.M., Manaxos H.H., Jlapun B.A. Ilpoueccsl u ammaparbl MNHUIIEBBIX
npou3BojicTB. — M.: Konoc, 2008. — 760 c.
7 Emosa XK. T. XuMUAIBIK TEXHOJOTUSHBIH HETI3T1 MPoIecTepl MeH anmapartapsl: OKy
Kypanbl. — Anmatel Kazak yausepcureri, 2007. —2376.
8 AxkbepmueB ©.C., XankoxkaeB II.X., OmapkyroB ILK. Tamak eHuipiCiHIH
mporiecTepi >koHe anmnaparrapsl, 2-m1i 6eriM, [IsimkenT, 2004 x.
9 Kagenkwmii I'.J1. TIporieccs! n annapars! nuimeBoid Texnogoruu. - M.: Konoc, 2000.
10 J. F. Richardson and J. H. Harker. Chemical Engineering. V2. Fifth edition. Linacre
House, Jordan Hill, Oxford: Butterworth —Heinemann, 2002. — 1183 p.
KOCBhIMIIA:
11 MypasbeB U. A. Texunonorus nekapctB. Mzn. 3-e, mepepadb. u mom. T. |, M,
«Menuiuaay, 1980, 704 ¢, um.
12 Pomankos IL.I'., Kypoukuna M.M. I'mapomexanndeckue npouecchl XUMUUECKOU
TexHoJioruu.3-e u3a. - JI.: Xumus,.
13 Kyxunkos B.A. ®unsTpoBanue. 4-¢ uza. M.: Xumus, 1986
14 AxkbepaueB ©.C., MonnabexkoB III.M. XUMHSJIBIK TEXHOJIOTHSHBIH  HET3T1
nporecTepi )KoHe annaparrapsl, 1-mi 6enim, Anmatsl; 1993 x.
15 [Ipoueccel W ammapaThl  XMMUYECKOM  TEXHOJOrMH. SIBieHHs mepeHoca,
MaKpOKHMHETHKa, oJo0ue, MojaearpoBanue, npoektuposanue. B 5T. T1/Ilox pen.
A.M. Kyrenosa — M.: Jloroc, 2001
16 ®apmaneBtuueckas texnonorus. [lox pen. M.M. Kpacuioka u I'.B. MuxaiinoBoi—

Mocksa, Axkagemus — 2006 r.

Bakpuiay (cypaxkrap, Tectijiep, ecenrep kHe T.0.)
Tecrik TanceipmaJjiap

~blnrannay omiciMeH KyprizuieTiH MEXaHUKaJIbIK MPOLECC ... 00JIbIN TaObLIA/IbI.

lyry
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leney
loTe Maiinanay
lapanacteIpy
PKIKTEY
~Maiifanay npoleciHiH HEeri3r1 CUMATTaMacHhl ... 00JIbIN TaObLIa kI,
impornecce [TOK-1
[bIFapy KoahpuireHTi
IMaiiganay gopexeci
IMaiinanay ko3 @uimeHTi
Kapy mopexeci
~Xapy jxoHe CBIHIBIPY KUMBUIBIHA HETI3/IereH Maiaiay MaliuHalIapbl
TaObLIAbL.
PKbUITBIPOUTIKTI YyTIrimTep
PKaKThl YTirimrep
|[POJIUKT1 — CAKMHAIIBI YTITIIITED
PKYTIpTEKTED
|6apabanbl TUipMEHIEP
~bip KecekTl ycaKTaraHIarbl dKYMbBICTBIH aHBIKTAY TEHICY1:
| A = Q3600 /n
| A =kppv
| A=kpD"
| A =Qrt /3600m
| A=kpD™)
~ [IIHeKTI YyCaKTaFbIIITapFa )KYKTEY CaHbLIAYy/IbIH €HI ... TeH 00JIaIbl.
|H =(3,5-5,0) Dinax
|H = (1,2 - 1,5)Dmin
|H =(1,15-1,20)Dynax
|H = (5,2 - 6,0)D min
|H =(2,0-8,0)Drmax

15- TakpIpbIObI: [Ipecrey

Makcarsbl: ['a31p1 xyiienepii Tazanay JopeKeciH aHbIKTay
OKBITY MaKcaThI:

Crynent Oinyre Tuic:

= (bapmaleBTUKAIBIK OHIMAEP/1 CyChI3aHIbIPY;

" KaTThl MaTepUANIAP/Ibl OPUKETTEY;

= (apMaleBTUKAIBIK OHIMICPAl TYHIPIIIKTEY.
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CTyaeHT MeHrepe ajybl THiC:

*  (bapmareBTUKAIBIK OHIMICP/I1 IIPECTEyre apHAFaH jKa0ABIKTHIH TYPIH TaHAY;

" [IpecTey Ke3iHje MaTepuajFa dcep eTeTIH KYIITEP/Ii aHbIKTal ay;

" [IpecTeyre >KyMcalaTblH SHEPTUSHbI AaHbIKTAH aiy.

TakpIpBINTHIH HEri3ri cypakTapbl:

1. ¢apmaneBTHKAIBIK OHIMIEP/I IPECTEY ICTEPI.

2. [IpecTeymri MalmMHAHBIH OHIMJILTIT.

3. IPECTiH KETeTiH/IeT1 KyaThl.

Binim Oepyain :koHe oKbITYABIH daicTepi: CtyneHTTep (PapMalieBTUKAIBIK OHIMACP/l TPECTEy
MIPOLIECIH TEOPUSUIIBIK TYPFBIIaH TYCIHII, €CeNTep/l Meuryaepl Kepek.

1 Ecen.

Jopinik TabneTkamapabpl KYIOFa apHaJFaH TOPIICH]I MAallWHAHBIH OHIMIUIITIH >KOHE OHBIH
KETeTiHe  IIBIFBIHAANATBIH  KyaTThl  aHBIKTaHbI3. MalluHaHblH ~ MeJIIepieyill  MOpPIIEHAl
TYMCBIKTapbIHBIH CaHbI N JiaHa, MmopiieHb auamerpi d MM, mopiieHs xypici 40 MM, Oip MHHYTTAFbI
KocapiaHFaH oKypicTep cambl 38. JIopimik MAacCaHBIH TBIFBI3ABIFEI p Kr/M°, KeneMaik Oepy
koa¢hpunmenti 0,94. opunik maccanblH TYTKbIpabiFbl 13 Ila-c. CantamaHbIH 1MIKI IUaMeTpi, OHBIH
y3b1HAbIFB 100 MM ke3iHze, nopuieHHiH 0,5d — ciH Kypaibl.

[udpasg [udpaey
Gipiami d, MM n, nana Oipinmi | p, kr/m®
CaHbI CaHbI
1 15 11 1 1100
2 14 12 2 1150
3 13 13 3 1200
4 12 14 4 1250
5 11 15 5 1100
6 10 16 6 1300
7 9 17 7 1350
8 8 18 8 1050
9 7 19 9 1400
0 6 20 0 1450
5 I1eoueT
Herisri:
1 [IpompbinnenHas Texuonorus jgekapers, Toum 1. ITox pea. Uyemonsa B.U. — X.: MTK-
Knura, M3gatensctBa HOAY, 2002 — 560 c.
2 Kacatkun A.I'. OcHOBHBIE IPOLIECCHI U aNNapaThl XUMUUYECKON TEXHOJIOTHN. — M.:
000 TUJL "Anbsac", 2004. - 753 c.
3 HeitHepckuii, FO.1. [poueccs! u anmapaTbl XAMHYECKONH TEXHOJIOTUH: YUYeOHUK ISt
By30B. B 2-x kH. / FO.U. [IprTHepekuit. — M.: Xumus, 2002. — 400— 368 ¢
4 [TaBnos K.®. IIpumepsl U 3ama4uu 1o Kypcy MPOLECCOB U aNlapaToB XMUMHUYECKOMN

TexHonoruu: Yuebnoe nocodue st By3oB / K. @. [laBnos, I1. I'. Pomankos, A. A.
Hockos; o pen. ILT'. Pomankoga. - 14-e u3n., crep. - M.: Anbsnc, 2007. C. 576

5 OcHOBHBIE TIpOIIECCHI W ammaparbl XUMHYECKOoW TexHojoruu: Ilocobme 1o
MPOEKTHPOBAHHIO: YUeOHOE MocoOue A CTyA. XUMHUKO-TEXHOJOTHYECKUX CIICIl.
By30B; [onymieno I'oc. komuretom CCCP / T'. C. Bopucos [u ap.]; nox pen. 10.1.
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JIpITHEPCKOTO. - 2-¢ U3]I., epepad. u AoiL. - M.: Anbsac, 2008.- 496 ¢

6 [Tnakcun FO.M., Manaxos H.H., Jlapun B.A. IIponeccs! u annaparsl NUIEBBIX
npou3BojicTB. — M.: Komnoc, 2008. — 760 c.

7 EmoBa . T. XuMUSIIBIK TEXHOJIOTUSHBIH HET13T1 IIporecTepi MeH amnmaparrapbl: OKy
Kypainel. — Anmatel Kazak yausepcuteri, 2007. —2376.

8 Ax6epmueB ©O.C., Xankoxae UI.X., OwmapkyroB IL.K. Tamak enuipiciHig
mporecTepi koHe anmaparrapsl, 2-1ri 6eiim, [svkenT, 2004 x.

9 Kagernkuii .. [Ipomeccs! u anmapatsl numieBoi Texaonorun. - M.: Komnoc, 2000.

10 J. F. Richardson and J. H. Harker. Chemical Engineering. V2. Fifth edition. Linacre
House, Jordan Hill, Oxford: Butterworth —Heinemann, 2002. — 1183 p.

KOCBIMIIIA:

11 MypasbeB N. A. Texnonorust nekapcts. Uzn. 3-e, mepepad. u mom. T. |, M,
«Memuimaa», 1980, 704 ¢, w.

12 Pomankos IL.I'., Kypouknna M.M. I'mapomexanndeckue Nponecchl XUMHIECKOU

TexHoJioruu.3-¢ u3m. - JI.: Xumus,.
13 Kyxukos B.A. ®unbTpoBanue. 4-e uza. M.: Xumus, 1986

14 AxkbepaueB ©O.C., MonnabexkoB [II.M. XuUMHSIBIK TEXHOJOTHSHBIH  HET3T1
mporecTepi xoHe ammaparrapsl, 1-mri 6emiv, Anmmater; 1993 k.
15 IIpoueccsl w®  ammaparbl XUMHUYECKOM  TEXHOJIOTMU. SIBIEHUs  MEpeHoca,

MaKpOKHHETHKa, To100ue, MoaenupoBanue, npoekrupoBanue. B 5ST. T1//Tlox pen.
A.M. KyrenoBa — M.: Jloroc, 2001

16 ®dapmanestuueckas texnonorus. Ilox pen. .M. Kpacuaioka u I'.B. MuxainoBoii—
Mockaa, Axkanemus — 2006 1.

bakbuiay (cypaxkrap, TecTijiep, ecenrep *dHe T.0.)
TecTik Tancbipmajap
~IIpecreyi ... )Kyprizeai
IMarHUTTIK JKOHE AJIEKTPIIK MaIlIMHAIA
[rTUIpaBIUKATBIK HEMECE MEXaHUKAJIBIK MMPECTEP/IE
[KpUCTaUIM3aTOPAA JKOHE CY3Tijie
[MTHEBMATUKAJIBIK KOHE MHEPIUSIIBIK MAIlIMHAIA
lmenTpudyrana xxoHe ckpyooepe
~[IpecTey ke3iHae o/eTTe...ChIFa/Ibl.
|5-10 ece per
|1-2 ece peT
|7 ece pet
|2,5-5 ece per
|100 ece pet
~[IpecTey nporiecinid TociMi (TaOIETKAHBIH KACAIYHI). . .
|MaTepuanabl qo3anay, MpecTey, utepy, Tycipy
|KocmiaHbl JalbIHAAY, dKapThUIal MIIIIH/I JalbIHAAY, KENTIPY, YIIBIPHII TYCIPY
[TUIpOTEPMUSITBIK OHICY, KENTIPY, MPECTEY aCThIH/IA, MIITH/I KECY
|maiiblHay, n03anay, HBIFAUTy, My3/1aTy, eJIIe TapTy
|[KocTlaHbl JalbIHAAY, KAJIBIITAY, KENTIpy, KYHIIPY, Ke3Aey
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~Jlopuinik  3aTTapAblH TpEeCcTeNyiH KYIICHUTy VIIiH, YHTaKTapJblH KOCHACHIHBIH
KYpamblHa KYpFaK OalIaHbICTRIPYILIBI 3aTTAP/bl KOCHIMIIATANIBL:. ..

[TUMOH/IBI KBIIIKBLI KOHE a3pPOCHII

[KyM-TIIeKep, METUIIIEIUII0I03a ePITIHAICI, TATaHA TUOKCHI,

TOJTUBUHUIITAPPOTHIOH

|Ba3esIMH jKaKna Maiibl, KYHOAFbIC Maiibl, TAJIbK, Kpaxmall

|cTeapuni KpIIKGLI, TadbK, [130-400

IMukpokpucrtanabl nemnonosa (MKIL) nemece nomudtuneHokcus (I1120)
~UKITOACKCTPUHII ... YIITIH KOCBIMIIIAJIAHTbI

|maiipiH OYHBIMIAp/Ia BUTFATABIH JKOFApIIayhl

[TabneTKazapIbIH MEXaHUKAJIBIK OCPIKTUTITH KOFAPIIaTy KOHE OHBI bIBIPATY

[TaGeTKaHbI )KbUITBIPATY

|bUTFaJIIbl TYHIPLIIKTEY

[TYHIpIIIKTI KENTIpY
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