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Hepeuenb Komnememmﬁ u um)ukamopos docmudicenus Komnemenuuﬁ C yKazanuem
amanoe ¢0lelp08dHlI}l 6 npouecce oceoernus Oucuunﬂuubl

ITK-5 CriocobeH MpoBOIUTH TEXHOJIOTHUECKHE U TEXHHUYECKUE PACUEThl MO MPOEKTaM, TEXHHUKO-
9KOHOMHYECKHU U ()YHKIIMOHAILHO-CTOMMOCTHBIN aHanu3 3¢ (EeKTUBHOCTH MPOEKTa

I1K-5.1 3HaeT TEXHOJOTHIO, HAYYHO-TEXHIMYECKNE JOCTIDKEHUS U TIepeaoBOil OIBIT, (hU3HUYEeCcKHe,
(U3UKO-XMMUYECKUE M XMMHYECKHE OCHOBBI TEXHOJIOTHYECKHX TIPOIECCOB; (OPMBI U METOJBI
MIPOU3BOJICTBEHHO-XO3SMICTBEHHON ©  ()MHAHCOBO-KOHOMHUYECKOW JEATENbHOCTH MPOW3BOJCTBA U

OpTraHu3aIlny;

I1K-5.2 Ymeer paspabarbiBaTh NPOEKTHI MEPCHEKTUBHBIX T'OJOBBIX, TEKYIIMX IUIAHOB IO BCEM
BHAAM [JESTEIbHOCTH; HOBHIIATh 3()()EKTUBHOCT, pabOThl IPOU3BOACTBA HA OCHOBE BHEAPEHUS] HOBOH
TEXHUKH W TEXHOJIOTUM IPOM3BOJCTBA; IPOBOAUTH TEXHHKO-I)KOHOMMYECKHH aHalu3 paboThI

TEXHOJIOTHYECKUX 00BEKTOB IIPOU3BO/JICTBA,

[IK-5.3 Bnaneer HaBbikamMu oOecrieueHus 3(PEKTUBHOCTH MPOEKTHBIX PEeIIeHUH, COBPEMEHHON U
Ka4eCTBCHHOM IOATOTOBKM MPOM3BOJACTBA M MOAEPHU3ALUM OOOpPYIOBaHUS, IOCTHXKECHHUS BBICOKOT'O
KadgecTBa MPOAYKLUMH B TMpolecce ee¢ pa3pabOTKM W TNPOU3BOJACTBA; HABBIKAMH IPOBOAUTH
TEXHOJOTMYECKHE M TEXHHUECKHE PAacdeThl 110 MPOEKTaM, TEXHUKO-?)KOHOMUYECKUH U (yHKIHNOHAIBHO-

CTOMMOCTHBIN aHaIn3 3(h(PEKTUBHOCTH MPOCKTA.

dmanvi popmuposanus 6 npoyecce 0C60EHUA OUCHUNTUHDI
Huouxamopo Haumenosanue
oocmudiceHus Ipaxmuvneckue . OUEeHOUHO20
KoMnemenuuu Texyun sanAmus, Jabopamopnvie | Kypcoeoit npoexkm cpedcmsa
aadopamopHblil 3anamus (paboma)
RPAKMUKYM
Jloxman
(pedepar),
IK-5.1 ]iejrgl 0 ne Tema 1-15 ) ne KOHTPOJIbHAS
- npedycmompenvi npedycmompenl paBota, sager,
9K3aMeH
Jlokman
Temwt (pedepar),
IK-5.2 1-15 nped c;zm " Tema 1-15 nped nem - KOHTpPOJIbHAs
peoy peHbl pe0ycMOmpenbl pabora, saver,
9K3aMeH
Joxmna
Temwt (pedepar),
TIK-5.3 1-15 nped C;Zm " Tema 1-15 nped Hem " KOHTpPOJIbHAsI
peoy peHbl ipeoycmompeHsl paBoTa, 3auer,
9K3aMEH




No OlLICHHBAOIIINE MEPOTIPHSITHS KomuaectBo MunmmansHoe Maicumaiibiioe
KOJIMYECTBO 0aJUIOB | KOJHMYECTBO OAIIIOB
OuHo-3204Had ¢.o0.

4 cemecTp
Hoxnax (pedepar) 1 18 30
Konrponsnas pabora 1 18 30
3ayer 1 24 40
Hroro 60 100

5 cemecTp
1 Hoxnan (pedepar) 1 18 30
KonrpospHas padora 1 18 30
DK3aMeH 1 24 40
HUroro 60 100




MHNHOBPHAYKHN POCCHUUA
HwxnekamMCckuii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) geaepanbHOro
roCyJIapCTBEHHOT'O OI0/PKETHOTO 00Pa30BaTEIHHOTO YUPEIKICHUS
BbICILIET0 00pa30BaHuUs
«KazaHckuii HallMOHATIBHBIM HCCIIEIOBATENBCKUNA TEXHOJIOTHUECKUN YHUBEPCUTET)

Kadenpa Hedrexumuueckoro cunresa

Hamnpasnenue nmoaroroku: 18.04.01 XuMuueckast TEXHOJIOTHS
Iporpamma: Ipornecchbl U TEXHOJIOTHU TITyOOKO# nepepadoTku HeTH

Tembl 10k1a10B (pedpepaToB) (4 cemecTp)

no mucuuiuivae 51.B.J1B.03.01 OcHoBBI IpoeKTUpoBaHusa HedrenepepadaTbIBAIONIMX IPOU3BOJICTB

Nogk~wdhE

®

10.
11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

PexTops! KaTanmuTH4YecKUX razodasHbIX IPOLECCOB.

HpI/IBO)II)I MCHIAJIOK U YINIOTHEHHA BpallarouXcs BaJIOB.

TpyOuarsie neun. dyrepoBKa, rapHATYpa TeUeH.

O0opynoBaHue Uil TEPMUUECKOr0 00€3BpEKUBaHNsI CTOYHBIX BOJI.

Tpy6onposoasl. CoennHenus, hacOHHBIC YaCTH, KOMIEHCATOPHI, 3aBIKKH, IPY>KHHHbIEC KIaIllaHbl.
EmkocTHOe 000opynoBanue. XpaHEHUE T'a30B U KUJIKOCTEH.

JlmHaMudeckre HAacoCHl. YCTpOWCTBA, OXJIAKICHHE, CHCTEMa YIUIOTHEHHS M cMa3kd. PV mmarpamma c
OTIMCaHueM paboThI EHTPOOESKHOTO Hacoca.

TennooOMeHHNKH. AnapaThl U YCTAHOBKH JUISL OXJIAXKICHHUS.

Tennoo6Mennnku. TpyOuarsie, «Tpyda B TpyOe», MIIacCTHHYATHIC, CIIMPAJIbHBIE.

Tpancnopruposka HedTH 1 razoB. EMkocTH 1 TpyOOIIpoBO/IbL.

AszeotponHas pektudukanus. Cxema yCTaHOBKH. PaszneneHust cMecw 3TaHOda ¢ BOAOH ¢ moOaBicHHEM
Oensona.

Krnaccupukamms TemrooOMeHHOTO OOOpYZOBaHHS. YCTPOHCTBO KOXKYXOTPYOUaTHIX M IIACTHHYATBIX
TEIII000MEHHHUKOB, CPaBHUTENbHAS XapaKTePUCTHKA.

Anmnapatypa s pasieieHus TazoB3Becedl. KOHCTpyKiussT MOHO- M MYJIBTHIHMKIOHOB, TpPYOUYaThix
eKTpoPrIbTPoB. VX IIIIOCH M MUHYCHI.

Knaccudukaiyst KOHTaKTHBIX YCTPOUCTB. [ HApPOMHAMUYECKUE pabovre PeKUMBI HACAOK. Y CTPOUCTBO U
MIPUHIMIT JEHCTBUSL HACAIOYHBIX KOJIOHH, MX IUTIOCBI M MHUHYCHl. Bimsaxue ¢uermMoBoro umcia Ha
IoKa3aresid peKTUQUKAMK (YeTKOCTh pa3ZeieHHs], pa3Mepbl KOJIOHHBI, PAacXOJbl TEIJIOHOCHTENEH H
MIPOU3BOANUTENHLHOCTh KOJIOHHBI).

10. Kownrakrasle ycrpoiicTBa. Knaccudukarus I'napoannaMudeckue paboure pexxuMBbl Tapeiok.
YCTpo#cTBO M MPHUHIUN ASHCTBHUS TapelbdaThiX KOJOHH, WX IDIIOCHI U MHHYCHL. Bnmsxue ¢iermoBoro
Yyucla Ha T0Kasarend peKTH(UKanuu (4eTKOCTh  pas[eNieHus, pa3Mepbl KOJOHHBL, PacXOJbl
TEIUIOHOCHUTEJEH U MPONU3BOAUTEIEHOCT KOJIOHHEI).

LenTpoOexkHble HACOCHL. YCTPOMCTBO, XapakTepUCTHKa (IO MPOM3BOOUTENBHOCTH, Hamopy, KIIJI,
PaBHOMEPHOCTH MOJAYH).

[opmHeBoit Hacoc. YCTPOWCTBO, XapakTepucTHKa (IO TPOM3BOAWTENBHOCTH, Hamopy, KII/I,
paBHOMEpHOCTH noja4n). Bo3aymneie konmaku. VHnukaropHas auarpamma. Juarpamma mnojadm.

Bupsl TeueHns JKUAKOCTH (HAOPHOE U OE3HANOPHOE, CTALMOHAPHOE U HECTAIllMOHAPHOE, PABHOMEPHOE U
HEpaBHOMEpHOE). PeXuMbl TeueHus1 KUIKOCTH (JIaMHHAPHBIN, NEepexXoaHbIH, TypOyneHTHbI). Kpurepuii
Peiinonbaca.

OCHOBHBIE 3aKOHOMEPHOCTH W MPUMEHEHHE IICEBJOOKIDKCHHOTO («KUISIIEro») cios. Ilepsas u Bropas
KPUTHYECKHE CKOPOCTH MCEBI00KMKEHHOTo areHTa. Ilmtocsl u munycst KC.

Kpurepuu ouenku:

OuHno-3204Hasd ¢.o.

CrymeHT MOJDKeH cocTaBuTh | mokman (pedepar).
- MmakcumanbsHo 30 6asioB 3a gokian (pedepar)
- MuHEMaITbHO 18 6aiios 3a nokiaz (pedepar).



MHNHOBPHAYKHN POCCHUA

HwxnekamMCckuii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) geaepanbHOro
rOCyJIapCTBEHHOT'O OI0/PKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BbICILIET0 00pa30BaHuUs
«KazaHckuii HallMOHATIBHBIM HCCIIEIOBATENBCKUNA TEXHOJIOTHUECKUN YHUBEPCUTET)

Kadenpa Hedrexumuueckoro cunresa
Hanpasnenue noarotoku: 18.04.01 Xumuueckas T€XHOIOTHS
Iporpamma: Ipornecchl U TEXHOIOTHU TITyOOKO# nepepaboTku HedTH

KommuiekT 3aganuii 1711 KOHTPOJIbHOW padoThl (4 cemecTp)

o qucnuruirae 51.B.JIB.03.01 OcHOBEI IpoeKTUpOBaHUS HedTenepepadaThIBAIOIINX TPOU3BOJICTB

«PeleHue 3a1a4u Mo BLIGOPY HACOCOB»

1. IonobOpare Hacoc ajs NepeKayrBaHUs BOJHOTO KOHJeHcara mpu Temmeparype 40° (' u3 emkoctd ¢
atMoc(epHBIM [aBieHHeM B ammapar mox naBieHuem 0.25 Mma. Pacxom komzaencara 1,5x10-2
M’/c.I'eomeTprueckas BricoTa moabeMa 20 M JijirHA TpyOOonpoBoa ma Bcace 40M. Ha HarHeTanuu 65M. Ha
JIMHUY BCAchIBAHUS YCTAHOBJICHO [jBa MPSIMOTOYHBIX BEHTHJIS, ABa OTBOJA Hox yriaoM 90 r pamycos c
paarycoM IOBOPOTa, PaBHBIM LIECTH AWaMmeTpaMm TpyObl. Ha JMHWM HarHeTaHWs MMEIOTCS TPU OTBOJA
mon90 rpamgycoB, deTeipe oTBoJa mox 120 rpaaycoB ¢ paanycoM MOBOPOTa PAaBHBIM IIECTH JUAMETPaM
rpyObl ¥ 1Ba HOPMaJIbHBIX BEHTHIISL.

TeMbl BONIPOCOB /ISl TCOPETHYECKOM YaCTH KOHTPOJIbHOMH PadoThI
1. PeakTopsl ¢ ICEBIOOKIMKEHHBIM CIIOEM 3€pPHUCTOTO WIIM MBIJIEBUAHOTO KaTaIM3aTopa.
Onucarh TEXHOJIOTHYECKYIO CXEMYy IPOMBIIUICHHOW BOJONOATOTOBKH. Boja Kak celpbe H
BCIIOMOTaTEJIbHBIA KOMIIOHEHT MMPOU3BOACTBA. VICTOYHNKH BOBI.
3. Onwmcarb OCHOBBI MEXaHMYECKOH M IIEKTPUYECKOW OYHMCTKH OOXKHIOBOTO Ta3za B IPOM3BOJICTBE CEPHOU

KHCJIOTHI OT IIBIJIN, 6p1313f‘ " TyMaHa.

4. OO6opynoBaHHE M XpaHCHNE MAaTEPHAIOB HA XMMUYECKHUX MPEINPUATHSIX, XpPAHEHNE Ta30B.
5. PesepByapHble mapku i )KUAKOCTEH.

6. DiekTpoaeruaparopsl i OYUCTKH HEPTH.

7

8

9

n

PeaxTops! suaK0(Ba3HBIX MPOLECCOB. Y CTPOHCTBA IS TEINIOOOMEHA.
Tpancnopruposka razos. [lopiiHeBast KOMIIpecCOpHast yCTAHOBKA C YETBIPEXCTYNEHYATHIM CKATHEM.
. Anmapartsl A1t OYMCTKU ra3oB. MOKpbIE ra3009HCTUTENH U SIEKTPOPHUIBTPBL.
10. TpancnopTuUpoOBKa TBEPIBIX BellleCTB. TpaHCIIOPTEPhI HEMPEPHIBHOTO U MEPUOUYECKOIO ICHCTBHSL.
11. Ckiagckoe obopynoBaHue Ha ITpuMepe HedrenepepadaThBAIOIIETo 3aB0/a.
12. TloBepxHOCTHBIE TEIMJIO0OMEHHBIE alaparhbl.
13. KoHCTpyKTHBHBIE HCIIOTHEHHS HacocoB. LleHTpoOeKHbIe, BAKYYMHBIE M CTPYIHHBIE HACOCHI.
14. XpaneHue U TPaHCIIOPTUPOBKA TOPIOYMX U SJOBUTHIX KHJIKOCTEH.
15. PeakTophl KaTaTUTHYECKUX Ta30(a3HBIX MIPOIECCOB.
16. Tpy6ompoBonsl. CoenuHeHMs, YIUIOTHEHHWS, JIMHEHHBIE DPACIIMPEHUS W KOMIICHCAIMs, MapKHpPOBKAa M

U30JIINS.

17. Anmapartsl 15 pa3zeneHus cycreH3nid. GuibTpsl, OTCTONHNKH, HEHTPUYTH.
18. Apwmarypa. 3aIBHKKH, 3aCIIOHKH, KpaHbI, KJIAIaHbI, PETYJIMPYIOIIas apMaTypa.
19. Csxarue ra3os. 1lopiiHeBbie KoMpeccopsl, U P V auarpaMma uaeanbHOro rasa.
20. KousmaukoBble 1 KJlallaHHbIE KOJIOHBL. BUIBI Tapesok, NepeMBHEIX YCTPOMCTB.
21. IlopiiHeBast KOMIIPECCOPHAsl YCTAHOBKA € 4-X CTYIIEHYATHIM CKaTHEM.

22. YcrpoiictBo ycraHoBoK ABO. MHOroX00BHOCTE TEIJIOOOMEHHHKOB U PEMOHT.
23. Hunmuaapuueckue Tpyodatsie neun. OCHOBHBIE MMOKa3aTeIH U KIIaCCU(PHUKAIIHSL.
24. PeszepByapHbI€ MTAPKH IS KHUIKOCTEH.

TpeboBanns k 0(hOpMIICHHIO:

Konrposnenass pabora ocdopmisercss B Terpanu. KoHTponbHas paboTa cOCTOMT U3 IBYX 3aJaHUil.
3aqaHus SIBISIOTCS TEOPETHYECKMMU M OTBEYAIOT CIEAYIOIMM pasjenam: «MaccooOMEHHbIE MNpOLeCChl U
anmnapaTbl», «[ HIpoMexXxaHHUECKHE POLECCHl U allapaTh). 3a1aHusl TPeOYIOT OTBETa Ha TEOPETHUECKUE BOIIPOCHI,
B KOTOPBIX HEOOXOJIMMO JaTh MOJIHBIA, pa3BEpHYTHIH OTBET HA MOCTABJIECHHBIH BOIPOC, a TAKXKE MO IPAKTUYECKON
YacTH PEIINTh 33]1aqy.

Kpurepuu oueHku

OuHo-3a04Han ¢.o.

CTyZneHT NOoJDKeH BBIIOIHUTB OJIHY KOHTPOJIBHYIO PadoTy.
- MakcUMabHO 30 0aJIOB 32 KOHTPOJIBHYIO paboTy
- MUHUMAIBHO 18§ 6amioB 3a KOHTPOIBHYIO paboTy



MHNHOBPHAYKHN POCCHUA

HwxnekamMCckuii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) geaepanbHOro

rOCyAapCTBEHHOT0 OI0/PKETHOT'0 00pa30BaTEIbHOIO YUPEHKICHHS
BbICILIET0 00pa30BaHuUs

«KazaHckuii HallMOHATIBHBIM HCCIIEIOBATENBCKUNA TEXHOJIOTHUECKUN YHUBEPCUTET)

Kadenpa Hedrexumuueckoro cunresa

Hanpasnenue noarotoku: 18.04.01 Xumuueckas T€XHOIOTHS
Iporpamma: Ipornecchl U TEXHOIOTHH TTTyOOKO# epepaboTku HedTH

Bomnpocs! 1ist 3auera (4cemectp)

o gucuuIuinae b1.B.JIB.03.01 OcHOBBI IpoeKTHPOBaHUS HedTenepepadaThIBAIOIIIX IPOU3BOJICTB

O 001N LN WN —
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. MatepuanbHbIid 6aaHc MacCOOOMEHHBIX ITPOIECCOB.

. Mounexynsipaas muddysust. Konekiust 1 MaccooTava.

. Auddepennpanbabie ypaBHEHUs niepeHoca Maccbl. [1o/1001e MaccooOMEHHBIX MPOIIECCOB.

. JABmKyIIas cuia MacCOOOMEHHBIX MPOIIECCOB.

. OcHOBEHI pacuéra MaccOOOMEHHBIX anmnapaToB. Pacdyer nuamerpa anmapara. Pacuer BbICOTHI anmapara.
. PaBHOBecue nipu abcopOuuy.

. MarepuasbHBIN 1 TEIUIOBOH OajlaHChl aOCOpOLUH.

. AGCOpOIIHS MHOTOKOMIIOHEHTHBIX CMECEH.

. Kunernka abcopOrmm.

. YcrpoiictBo 1 npuHLImMN neiicTBust abcopoenToB. [linenounsie abcopoepsl. Hacapounbie abcopOepsi.

Tapenpuatbie abcopOepsI.

11
12
13
14
15
16
17

. PactibiuBatorye abcopbepsl. CpaBHeHHE aOCOPOLIMOHHBIX AlapaToB.

. Pacuer abcopbepos. [decopOmms.

. PaBHOBecue B cucTeMax sxuakocTh-map. [Ipocras neperonka.

. HenpepriBHast OuHapHast pexTudukanus.

. Ileprotmueckast pekTuduKanms.

. DKCTpaKTHBHAs U a3€0TPOIHAs peKTHUKALIS.

. OcobeHHOCTH pacyeTa peKTH(HUKALMOHHBIX anmaparoB. Pacyer pekTHdUKaliy MHOTOKOMIIOHEHTHBIX

cMmeceit.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41

42.
43.

PaBHOBecHE B cHcTEME JKUAKOCTh-KHIKOCTh. BBIOOD pacTBOpHUTEINS.

MarepuainbHblii 6aaHC Mpolecca KHIKOCTHOM SKCTPAKIIUH.

Kunernka ®uaxocTHOM 3KcTpakiud. OCHOBHBIE CIIOCOOBI TPOBEACHUS SKCTPAKIIUH.

Pacuer skcTpakTopoB. CXeMBI 3KCTPAKIIMOHHBIX YCTAHOBOK.

MaccomnepeHoc Bo BHelIHeH (dase. MaccomnepeHoc B TBepaoi (ase.

Ancopbuus. OCHOBHBIE IPOMBIIIUICHHBIE aICOPOCHTHI H UX CBOWCTBA.

PaBHoBecue npu ancopbunu. MartepuanbHblii OajaHCc aacopOLun.

Kunernka agcopommm. AncopOepbl. Y CTpOWCTBO U IPHHIIAT ISHCTBUS aIcOpOEpoB.

Pacuer ayncopGepoB. JlecopOuust. MoHHBIIH 00MeEH.

OcHoBHBIE (PM3NYECKUE CBOMCTBA BIAKHOTO T'a3a.

Tsepnoe Teno kak 00bekT cymku. PaBHoBecue a3 mpu cymike.

MarepuainbHblii 0alaHC KOHBEKTHBHOW CyHIKH. TeruioBoit 6ajgaHc CyIIKy.
[MpuHOMTIMANBEHBIE CXEMBI POIIECCOB CYIIKH. KMHETHKaA CYIIKH.

MacconepeHoc npu cyike. [IpogomKUTeTbHOCTh CYLIKHU.

Pacuer cyliniabpHBIX YCTAaHOBOK. Y CTPOMCTBO U IPUHLMIT IEHCTBUS CYLIUIIOK.
KongekruBable cymuiki. Konrakraele cymmiky. Cylika TOHOYHBIMH I'a3aMu.
CrneunanbHble BUIBI CYIIKH. BO3MOXXHOCTH HHTEHCH(DUKAIIMN TPOLIECCOB CYIIKH.
PactBOpenune. DxcTparupoBaHHue paCTBOPEHHOTO BEIIECTBA.

OKcTparupoBaHue TBepaoro BemecTBa. Crioco0b! 3KCTParupoBaHUs U PaCTBOPEHHUSL.
YceTpoicTBO M IPUHIUI JEHCTBUS 3KCTPAKTOPOB U AIIapaToB Al PACTBOPEHHS.
PaBHOBecue npu KpucTamiM3anuyi. MareprualibHbIi 1 TEIIOBOW OallaHChl KPUCTATM3ALIUH.
Kuneruka kpucraminzauuu. Paznenenue cMeceil KpucTalau3auyuei.

VYCeTpoicTBO ¥ NPUHIMUI JEHCTBUS KPUCTALIM3AaTOPOB. KprcTammisanus paciuiaBos.

. OcHOBHOE ypaBHEHHE THAPOCTATHKH. YpaBHeHue bepHymmn. Ypasaenue ["arena-Ilyaseiins.
Pacuer auamerpa TpyOONIpoBOIOB U anmapaToB. VcTeueHne >KuAKOCTH U3 OTBEPCTUH pe3epByapoB.
I'uapaBaruecKue METO b H3MEPEHHS PACcX0a )KUAKOCTEH 1 ra30B. OOTeKaHUE KUAKOCTHIO TBEPIbIX

TECIIL.

44

. HBI/I)KCHI/Ie TMOTOKa 4Y€pe€3 HCIOABUIKHBIC 3CPHUCTHIC CJIOU. FI/I)IPOL[I/IHaMI/IKa IICCBAOOXKNXKCHHBIX CJIOCB.



45. IlineHOYHOE TE€UCHHUE KUAKOCTEH. [ uapoauHamuka bapooTaxa.

46. CiocoObl ANCTIEPTHPOBAHMS KUAKOCTEH. J[poOiieHne 1 KoaIeCeHIHs Kaemb.

47. JIBuxeHHe )KUIKOCTH B anmapaTe ¢ Menaakoi. Pacxos sHepruu Ha nepeMernnBanue. KoHCTpyKiuu
MEIIAJIOK.

48. [TneBMaTHUecKOE NIepeMeIInBanue. J[pyrue criocoOsl nepeMeInnBanusl.

49. OcHOBHBIE TTapaMeTPHI U Kaaccuduraus HacocoB. O0beMHBIE HACOCH. JIMHAMUYECKHE HACOCHI.
JlocTonHCTBa ¥ HENOCTATKU HACOCOB PA3IUYHBIX TUIIOB.

50. TepmomHaMUKa KOMITPECCOPHOTO TpoIiecca.

KpuTepuu oneHKH:
OuHo-3a04Ha ¢.o.

- MakcuManbHO 40 0aIoB 3a SK3aMEH;
- MUHUMAaJIBHO 24 Oajuia 3a SK3aMeH.



MHNHOBPHAYKHN POCCHUA

HwxnekamMCckuii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) geaepanbHOro
rOCyJIapCTBEHHOT'O OI0/PKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BbICILIET0 00pa30BaHuUs
«KazaHckuii HallMOHATIBHBIN HCCIIEI0BATEIBCKUM TEXHOJIOTMUYECKUN YHUBEPCUTET)

Kadenpa Hedrexumuueckoro cunresa

Hanpasnenue noarotoku: 18.04.01 Xumuueckas T€XHOIOTHS
Iporpamma: Ipornecchl U TEXHOIOTHU TITyOOKO# nepepaboTku HedTH

©WoNOAr~®WNE

Temsl 1okaan0B (pedeparon) (5 cemectp)
o qucnuruirae 51.B.JIB.03.01 OcHOBEI IpoeKTUpOBaHUS HedTenepepadaThIBAIOIINX TPOU3BOJICTB

Pextudukanronnas yctaHoBka. BUibl U yCTPOWCTBO TapeiokK, NEPETMBHBIX YCTPOHUCTB.
Hacocnoe o6opynoBanme. BakyymHbIe HaCOCHI.
Amnmnapats! 11 pa3zencHus cycnensuit. OTCTOMHUKY, (PUIBTPBI, IICHTPU(YTH.
Omnucanne, METObI MOJITOTOBKH CBIPBSI B XUMHUKO-TEXHOJIOTHYECKOM Tporiecce. Merton dnoTarmy.
Cenapanusi. D1eKTpoIeTHAPaTOPbI HeTH.
DJeKTPOGHUIBLTPBI.
HacocHo-koMmpeccopHoe 000pynoBaHue. BeHTHIISTOPBI U ra30ayBKH.
Tpy6Ouarsie neun. dyrepoBka, rapHUTYpa, GOPCYHKH U TOPEIKH.
Amnmnapatsl 1151 O4YMCTKH ra30B. MOKpBIE Ta300YHCTUTEIH.

. TermoobMenHOE 000pyHOBaHKEe. MHOTOXOIOBOCTH, PEMOHT.

. Orcroitnuku. Buapt. [Tnrockr, MUHYCHIL.

. Huxnonsl. Bunel. [1n10cel, MUHYCBI.

. Kommpeccopubie mammusl. Kitaccuduxanus. [TopiirHeBbie KOMIPECCOPHI.

. Kommpeccoprsie Mmammabl. Kitaccudukanus. LleHTpoOekHbIe KOMIIPECCOPHL.
15.
16.
17.
18.
19.
20.

MHoTOCTyeHUaThie KOMIIPECCOPHBIE MAIIKHEI.
Bentunsitopsl. ¥YcerpoiictBo. IT1t0csl, MUHYCBI.
Hacanounsle konoHHBL. Buasl Hacamok.
OGunbpTpoBanue. Bumapl. Ctaguu GuiibTparum.
[TceBnooxwmxkenue. [lmocel, munycst KC.
Martepuaisl JJis1 U3TOTOBJIEHUS anmapaTyphl.

Kpurtepuu ouenku:

OuHo-3a04Has ¢.o.

CryneHT AOJDKeH cocTaBuTh | moknan (pedepar).
- MakcuManbHO 30 6atoB 3a noknan (pedepar)
- MUHHMaJIbHO 18 OayutoB 3a nokinaz (pedepar).



MHNHOBPHAYKHN POCCHUA

HwxnekamMCckuii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) geaepanbHOro
rOCyJIapCTBEHHOT'O OI0/PKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BbICILIET0 00pa30BaHuUs
«KazaHckuii HallMOHATIBHBIM HCCIIEIOBATENBCKUNA TEXHOJIOTHUECKUN YHUBEPCUTET)
Kadenpa Heprexumuueckoro cuaTe3a
Hamnpasnenue noarorosku: 18.04.01 XuMuueckasi TEXHOJIOTUS

[Tporpamma: IIporieccrl u TEXHOJIOTHH TITyOOKOH niepepadoTku HePTH
KommnuiekT 3agaHuii 111 KOHTPOJIbHO# padoThl (5 cemecTp)

o qucnuruinHe 51.B.JIB.03.01 OcHOBEI IpoeKTUPOBaHUS HedTenepepadaThIBAIOIINX TPOU3BOJICTB

«PemeHue 3aga4m no BHIOOPY TENI1000MEHHUKA»

1. Paccuntats 1 BBIOpaTh TOPH30HTAIBHBIN KOXKYXOTPYOHBIN TEINI00OMEHHUK I HarpeBa 15 T/dac GeHszomna
oT 20° ¢ 1o 95° c. I'peromuii BOISTHON HACKHIIEHHRIH ap umeet P 1.6 kr/cm 2¢ coaepxanueM B HeM 0,4 %
BO31yXa, TeMIIepaTypa KoHAeHcauuu BogsgHoro mapa 112.7°C. I (moTepH TEIUIOTHI COCTABISIOT 5%.

«Pemienne 3a7a4u no onpeaeieHHI0 MATePHAJIBLHOI0 H TEIVIOBOIr0 aIaHCa»

1. Paccuutarh peKTU(HUKALUOHHYIO KOJIOHHY HENPEPhIBHOTO JIEHCTBUS ISl pa3jelieHus cMecH OeH30I -
TOJIyOJd, €CIH IPOM3BOAMTEIBHOCTh MO HCXOAHOW cMecu I-8 Kr/c; comepKaHHE JETKOJETYYero
komroHenTa {% (Macc.)]: B ucxoaHO# cmecu xr'40. B aucru- nare X,, 90: B kyOoBOM ocTaTke X,-"1.5
JABJICHUE B ITApOBOM IpocTpaHcTBe aeduermaropa P 0,1 MIla.

Tembl BONPOCOB 1JIs1 TEOPETHYECKON YACTH KOHTPOJIbLHOH padoThl

XpaHeHue ra3oB. ['a3ronbaepsl BHICOKOTO M HU3KOTO JIaBJICHUSL.

Omnucath METO/IbI OYMCTKH TEXHOJOIMYECKUX Ia30B OT CEPHUCTBIX COCANHEHUH.

TpyOuarsie peakTopbl ¢ OTHEBBIM 000rpeBoM. OCHOBHBIE MTOKa3aTeIH PadOThI MEUEH.

TpancnopTupoBKa TBEpABIX BellecTB. [[HeBMaTHUeCKast 1 THEBMOBaKyyMHasl yCTAHOBKH.
Kpucrammszauus. Kpucrayum3zanus 1o NprHIMITY OXJIaXICHHUS.

Apwmarypa. [IpenoxpannTenbHble KIanaHbl, KOHACHCATOOTBOJYMKH. TPSI3CYIOBUTEINH.

TpancnoprupoBka xxuakocteil. LieHTpoOeKHbIe HAacOCHI.

PeaKTOpBI KaTaJIUTHYCCKHUX FaBOq)aSHBIX IIPOLIECCOB. PeaKTOpBI C JABWXYIIUMCA CJIOEM IIapHUKOBOI'O
KaTaj3aropa.

9. CyummibHbIe YCTaHOBKH. Pacibui TenbHble U OapabaHHbIE CYILIUIIKH.

10. IupkynsunoHHbIe Hacockl. lllectepeHyaTsie, pOTOPHO- IOPIIHEBbIE, MHOTO BUHTOBBIE.

11. TpaHcnoprepsl HENPEPHIBHOTO ¥ NEPHOANYECKOTO ISHCTBHSL.

12. Hununaapuueckue nedu. [lednpie TpyObl IBOWHUKK U FAPHUTYpA Teveil.

13. Peakrops! xuakodazHbIx mponeccoB. OXyax/JeHue, YINIOTHEHNE, TIEPHOANIHOCTD JeHCTBUSI.

14. Annapartsl 1yist pa3jiesieHus Ta30BbIX cMeceld. AcopOepsl.

15. TemmooOmenHuku. [I1acTHHUATEIE, KOXKYXOTPYOHBIE, TPAJAUPHH.

16. TpyOompoBomHas apmarypa. 3alBUKKH, KpPaHbl, BEHTHJIH, 3aCJIOHKH.

17. Cemnapamus HeTH U ra3a. DIEKTPOICTUAPATOPEI HEPTH.

18. TpyOuarsie nmeun. Kapkac n 0OMypoBKa, IIe4HbIe TpYOBI 1 TapHHUTYpA ITEeUEH.

19. JluHamu4eckre HAcOChl. YCTpOICTBa, OXJaXACHHE, CUCTeMa YIUIOTHEHHs W cMa3ku. PV nuarpamma c

oIvcaHueM paboThl IEHTPOOESKHOTO Hacoca.

20. O6opynoBaHue st TEPMUIECKOTO 00€3BPEIKUBAHKS CTOYHBIX BOI.

21. Apwmarypa u 3IeMEeHTHI TPYOOTIPOBOJIOB.

22. TennooOMEHHHKHU. Y CTPOICTBO, BUbI, MHOTOXOJOBOCTh. PEMOHT.

23. OGopynoBaHue Ul XpaHSHHUS Ia30B 1a XAMUYECKOM TIPEIIPUSTHH.

24. TIneBmoTpaHcropT. BakyymHast 1 MHeBMaTH4YeCKasi yCTAHOBKH JUIS TIEPEMEIICHHUS CHIITyYHUX IPY30B.

25. HacamouHble KOJIOHHBI. BHpl HACAI0K, PaCIBUINTENICH, OMIOPHBIX JIIEMEHTOB, PHUCTEHOYHBIN 3 dekT.

26. PeakTopsl C I1CEBIOOKIKEHHBIM CJI0EM IIAPUKOBOTO MIIH IBIJIEBUAHOTO KaTaln3aTopa.

Tpe6oBanus k opopMIIEeHHIO:

Konrponenass pabora odopmisercss B Terpagu. KoHTposibHas paboTa COCTOMT M3 JABYX 3aJaHHM.
3aﬂaHI/IH ABJIAKOTCA TCOPETUYCCKUMHU U OTBEYAIOT CJICAYIOUIHWM pas3aciiaM: «TennoBbie MMpouEeCChl U armnaparbD».
3amaHust TpeOYIOT OTBETA Ha TEOPETHUECKHE BOIIPOCHI, B KOTOPBIX HEOOXOANMO JaTh MOJHBIH, pa3BEPHYTHIH OTBET
Ha MOCTaBJICHHBIN BOTIPOC, & TAK)XKE 110 MIPAKTHYECKOM YacTH PEIINTh 331auy.

N~ wWNE

Kpurepuu ouenku

OuHo-3a0uHan ¢.o.

CTyZneHT NOoJDKeH BBIIOIHUTB OJIHY KOHTPOJIBHYIO PadoTy.
- MakcuMabHO 30 0aJUTOB 32 KOHTPOJIBHYIO padboTy
- MUHUMAIBHO 18§ 6amioB 3a KOHTPOIBHYIO paboTy
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MMWHOBPHAYKHN POCCHUN
HwmxaexkaMCKuil XMMHUKO-TEXHOJIOTHUECKUN HHCTUTYT ((punuan) dhenepansHOro
roCyAapCTBEHHOTO OFOHKETHOTO 00Pa30BaTEIHFHOTO YUPEIKIACHHUS
BBICIIIETO 00pa30BaHUs
«Ka3zaHCKuil HAIMOHAJIBHBIN UCCIIEI0BATENBCKUI TEXHOJIOTMYECKUN YHUBEPCUTETY
Kadenpa Hedrexumuueckoro cunresa

Hanpasnenue noarotoku: 18.04.01 Xumuueckas T€XHOIOTHS
Iporpamma: Ipornecchl U TEXHOJIOTHU TITyOOKO# nepepaboTku HedTH

—_—

Bonpocs! 1 3x3amena (5 cemectp)

o qucnuruirHae 51.B.JIB.03.01 OcHOBEI IpoeKTUpOBaHUs HedTenepepadaThIBAIOIINX TPOU3BOJICTB

. MarepuaipHbIil OataHC MaCCOOOMEHHBIX ITPOLIECCOB.

2. Monexynsipras nuddysus. KonBeknus u Mmaccootnava.

3. Mucddepenmmansaple ypaBHEHHS TepeHoca Macchl. [lonoore MaccooOMEHHBIX MTPOIECCOB.

4. [IBrxyiias cuiia MacCOOOMEHHBIX IPOLIECCOB.

5. OcHoBBI pacuéra MaccOOOMEHHBIX anmnapaToB. Pacuer nuamerpa anmapata. Pacder BBICOTHI anmapara.
6. PaBHOBecHe npu abcopOLuy.

7. MarepualibHblii ¥ TEIIOBOW OaslaHChl abcopOImu.

8. AOcopOuus MHOTOKOMITOHCHTHBIX CMECEH.

9. Kuneruka adbcopOrun.

10. YcerpoiictBo 1 npuHIMI AeHcTBHS abcopOerToB. [Inenounsie abcopbepsl. Hacamounsie abcopOepsl.
Tapenbuarbie abcopOepsl.

11. PacnsumBatomire abcop6eprl. CpaBHEHHE aOCOPOIIMOHHBIX aNapaToB.

12. Pacuer abcopOepoB. [lecopOrust.

13. PaBHOBecHE B crcTeMax >KUIKOCTh-map. [Ipocras meperonka.

14. HemipepriBHas OnHapHas peKTH(QUKAIUS.

15. [epuoandeckast peKTUDHUKALHSL.

16. DKCTpaKkTHBHAS U a3€0TPOIHAS PEKTH(IKAIIHSL.

17. OcobeHHOCTH pacyera peKTU(HUKAUOHHBIX anmnaparoB. Pacuer pekTnukanu MHOTOKOMIIOHEHTHBIX
CMecei.

18. PaBHOBECHE B CHCTEME KHUIKOCTh-KHIKOCTh. BEIOOP pacTBOpUTENS.

19. MarepuanbHblii 6amaHC mporecca KUIKOCTHOW SKCTPAKITHH.

20. Kunetnka >kuIKOCTHOH 3KcTpakuud. OCHOBHEIC CLIOCOOBI IPOBEICHUS SKCTPAKIINH.

21. Pacuer skcTpakTOpoB. CXeMBbl SKCTPAKIIMOHHBIX YCTaHOBOK.

22. MaccormepeHoc Bo BHemIHeH ¢aze. MaccorepeHoc B TBepaoi dasze.

23. AncopOrus. OcHOBHBIE TPOMBILINICHHBIE aJICOPOEHTHI U UX CBOKCTBA.

24. PaBHOBecHe Tipu aacopOIu. MaTepuanbHbIi OalaHC aacopOIuy.

25. Kuneruka agcopOuun. AncopOepsl. Y CTpOHCTBO 1 MPUHIIMII ISHCTBHS a1copOepoB.

26. Pacuer amcopoepos. JecopOrust. IoHHBIH 0OMEH.

27. OcHOBHBIC (pr3UUYECKHE CBOWCTBA BIAKHOTO Ta3a.

28. TBepmoe Teso kak 00beKT cyuiky. PaBHoBecue a3 mpu cyike.

29. MatepuansHbIN 6aTaHC KOHBEKTHBHON CYIIKH. TersoBoi OaaHc CYyIIKH.

30. IIpuHIMNIHATIBHBIE CXEMBI TTPOLIECCOB CYIIKU. KMHEeTHKa CymIKH.

31. MacconepeHoc npu cymike. [IpogoKATeNbHOCTD CYIIIKH.

32. Pacder CymIUIBHBIX YCTAHOBOK. Y CTPONCTBO U MPUHLUI JEHCTBUS CYILIUIOK.

33. KonBekrupHble cynmikd. KoHtakTHble cymmiiky. Cylika TONOYHBIMU T'a3aMH.

34. CneunanbsHble BUABI CYIIKH. BO3MOXXHOCTH HHTEHCH(HUKAIIH MTPOIIECCOB CYIIKH.

35. PactBopeHue. DKCTparupoBaHue paCTBOPEHHOTO BEIIECTBA.

36. DkcTparupoBaHue TBEpAOTo BemecTBa. CriocoOb! SKCTPAarnpoOBaHUS U PACTBOPESHUSI.

37. YCTpoHCTBO U NPUHLUI ACHCTBUS HKCTPAKTOPOB U alapaToB AJIs PACTBOPEHUSL.

38. PaBHOBeCHe TP KpUCTAIUIM3AMI. MaTepranbHBIA U TEIUIOBON OalaHCHl KPHCTAILTH3AIHH.

39. Kuneruka kpuctamnnsanuu. Paznenenue cmecell kpuctamm3anuei.

40. YCcTpoHCTBO M MIPUHIUIT JEHCTBUS KPUCTAIUIN3aTOPOB. KprcTannmsanus paciiaBoB.

41. OcHOBHOE ypaBHEHHE THIPOCTaTUKA. Y paBHeHUe bepHymmm. Ypasuenue ["arena-Ilya3zeitns.

42. Pacuet muaMmerpa TpyOONIpOBOIOB U anmaparoB. McTeueHne sKUIKOCTH U3 OTBEPCTUH pe3epByapoB.
43. I'mapaBiHyecKre METOAbI H3MEPEHHUS Pacxo/1a JKUAKOCTeH 1 ra3oB. O0TeKaHUE KUAKOCTHIO TBEPIBIX
TelNl.

44. JIBrkeHne MOTOKA Yepe3 HETIOIBMKHbIEC 36PHHUCTBIC CIIOH. [ MIpoIMHAMIKA [ICEBJO0KHKECHHBIX CIIOEB.
45. TInenoynoe Teyenue xuaKocre. ['mapoanHamuka 6apboraxa.
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46. CriocoObI TUCTIEPTUPOBAHUS KHUAKOCTEH. J[poOiieHre 1 KoaleCIIeHITUS Karelb.
47. JIBuKeHue KUAKOCTU B annapare ¢ Melanko. Pacxo snepruu Ha nepemeninanue. KoHcTpykuuu

MEIIaNOoK.
48. ITHeBMaTHUECKOE TIEpeMeITnBanme. J[pyrue crocoObl mepeMennBaHus.
KpuTepuu ouenku:

OuHo-3a04Han ¢.o.

- MakcuMaabHO 40 6ajuIoB 3a dK3aMEH,;
- MUHUMAJIBHO 24 Oasuia 3a 3K3aMeH.
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