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Ilepeuens kKomnemenyuil ¢ yKazanuem ypoeHeil ux opmuposanus

Un- Copnepxanue Oransl popMUPOBaHUS KOMIETEHIINN
JeKC KOMIIETEHIINN
Kom- Jlexumu | llpaktu- | Jlabopa- | Kyp- | Hammenoanwme orme-
NeTeH- YecKue | TOpHBIE | COBOM HOYHOTO CPEJICTBA
12078 3aHATUS | 3aHATHS | TPO-
eKT
[IK-5 | cmocoOeH BBITONHATEL aHa- | Tema l, | Temal, | Temal, He Jloxmam, gucKyccus,
o3 u Teoperuueckoe | Tema2, | Tema2, | Tema2, | mpedy- | KOHTPOIbHas pabota
06o61eHne HayuHbix gaH- | 1eMa 3, | Tema3, | Tema3, | cmor- | B opme pedepara,
HEIX B COOTBETCTBMH C 3a- Tema 4, | Tema 4, | Tema4, pEHBI 3a4eT.
JadyaMu HUCCIEeOOBaHUSA, a Tema 5, | Tema 3, | Temas,
Tema 6 | Tema6 | Tema6
TaKke 0hOpPMIITh PE3yilhb-
TaTbl Hay4YHO-UCCIIENOBA-
TEILCKHUX paboT
IIK-6 | cmocoben mpumeHsaTh ak- | Tema 1, | Tema 1, | Tema I, He Jloxmam, gucKyccus,
TyanbHyl0 HopMmarupHyro | Tema2, | Tema2, | Tema2, | mpedy- | KOHTpOIbHas pabota
nOKyMeHTarmio npu Bel- | leMa3, | Tema3, | Tema3, | cmor- | B (opme pedepara,
HOMHEHMH  OMBEITHO-KOH- %eMa 451, ¥eMa 451, ¥eMa 451, pEHBI 3a4eT.
ema 5, ema 5, ema 5,
CTPYKTOpCKHX paboT Tema6 | Tema6 | Tema6

Ilepeuens oyenounvix cpeocme no oucyuniaune (MooyJo)

Ouenounvie cpeocmea | Kon-eo Min, 6annos Max, 6annos
(6a3zoewlit ypo- (noeviuwennuwlii ypo-
6€Hb) 6€Hb)

Jlabopamopnasa paboma 6 24 36
Koumponwvnaa paooma 1 10
(pegpepam)

/oknao 1 10
Huckyccusn 1 4

3auem ¢ OUCHKOU 1 24 40

Hmoczo: 60 100




IIkxana oueHuBaHUuA

ud-
poBoe
BBIpa-
KEHHE

Breipaxe-
HHE B
Oajutax:

CraoBecHoe
BEIPKCHHE

Kpurepun oneHKN HHANKATOPOB TOCTH)KEHUS
npu GopMe KOHTPOJIA «3a4eT C OLCHKOI»

87 -100

OtnnuHo (3a-
YTEHO)

O1eHka «OTIUYHOY» BBICTABISIETCA CTYJCHTY, €CJIH TEOPETHUECKOE CO-
Jep>KaHle Kypca OCBOEHO MOJHOCTHIO, 0e3 MpoOenoB; McuUepIibIBa-
IOIIE, TTOCIIE0BATENbHO, YETKO M JIOTHYECKH CTPOMHO U3JIaraeT MaTe-
puai; cBOOOAHO CHPABIAETCS € 3a1a4aMu, BOIPOCAMH U IPYTUMH BU-
JaMHU TPUMEHEHUs 3HAHWI; UCTIOIB3yeT B OTBETE JOIOIHUTEIbHBINA
MaTepual Bce MPeayCMOTPEHHBIE TPOTPaMMON 3a/IaHUS BHITIOIHEHBI,
Ka4eCTBO MX BBIMIOJIHEHUS OLEHEHO YUCIOM 0ajuioB, ONMM3KHM K MaK-
CHUMaJIbHOMY; aHAJU3UPYET MONYyUYCHHBIC PE3YNbTaThl; IPOSIBISET Ca-
MOCTOSITEIFHOCTh IIPY BHITIOJIHEHUH 33/TaHUH

74 - 86

Xoporro (3a-
YTEHO)

OreHKa «XOPOIII0Y BBICTABISETCS CTYEHTY, €CIIH TEOPETHIECKOE CO-
JIepKaHUE Kypca OCBOSHO TOJTHOCTHIO, HEOOXOIUMBIE MPAKTUICCKHE
KOMIICTCHIIMK B OCHOBHOM C()OPMHPOBAHBI, BCE MPEIyCMOTPECHHBIC
mporpamMmoii o0ydeHus yaeOHbIe 3aJaHHUs BBIIOJTHEHBI, Ka4eCTBO MX
BBITIOJIHEHUS JOCTAaTOYHO BhICOKOE. CTYNIEHT TBEPIO 3HACT MaTepua,
TPaMOTHO U MO CYIIECTBY U3JIAraeT €ro, He I0MYyCKas CyIIeCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC.

60 -73

Y noBneTBopu-
TeNbHO (3a-
YTEHO)

OreHKa «yIOBIETBOPUTENHHOY» BBICTABIISIETCS CTYIEHTY, €CITH TEOpe-
THUYECKOE COJICpKaHNE Kypca OCBOSHO YaCTHYHO, HO MPOOEIbl HE HO-
CAT CYIIECTBEHHOTO XapakTepa, OONBIIMHCTBO MPEAYCMOTPEHHBIX
MPOrpaMMOii 33JaHUN BBHITIOTHEHO, HO B HUX MMEIOTCS OIINOKH, TIPU
OTBETE Ha INOCTABJIEHHBIN BOIPOC CTYACHT AOMYCKAeT HETOYHOCTH,
HEIOCTATOYHO MpaBUIIbHBIE (HOPMYITHPOBKH, HAOTIONAIOTCS HapyIIe-
HUS JIOTHYECKOW TOCTIeOBATEIFHOCTH B M3JI0KEHUH POTPAMMHOTO
MaTepuaia.

Hwxe 60

Heynosnerso-
PHUTEIBEHO
(me3auTeHo)

OLieHKa «HEYIOBIETBOPUTEIBHOY» BBICTABISIETCS CTYNCHTY, €CIH OH
HE 3HAET 3HAYUTEIHHOM YacTH MPOrpaMMHOI0 MaTepHraa, JOImyCKaeT
CYIIIECTBEHHBIE OIIMOKH, HEYBEPEHHO, C OOJBIINMHU 3aTPYAHEHUSIMHU
BBITIONHSET MpPaKTHYecKhue paboThl, HEOOXOAWMEIE MPAKTHIECKHE
KOMIICTCHIIUN HEe C(POPMHUPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX
nporpamMmoii 00ydeHus] y4eOHBIX 3aJjaHUl HE BBIITOJHEHO, Ka4eCTBO
WX BBITTOJIHEHUS OIICHEHO YHCIIOM 0aJIoB, OJM3KUM K MUHIMAIIEHOMY




MunucTtepcTBo 00pa3zoBaHus U Hayku Poccuiickont denepannu
HuxHeKkaMCKU XUMHKO-TEXHOJIOTHYECKUM HHCTUTYT (puauan) ¢peaepaibHOTro
roCyIapCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO YUPEKIACHHS
BBICIIET0 00Opa30BaHUs
«Ka3aHCKUI HallMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCHU-
TET»
DaxyrvmemmexaHudeckKul
Kageopa: Mawun u annapamos xumuyeckux npouseoocma
Hanpapnenue noaroroBku/crenuanbHOCcTh: 15.04.02 TexHonmornueckue MaiHbl
1 000pyI0BaHUE

[Tpodunb noaroroBkn: XMMUYECKOE MAIIMHO- U ANIMAPATOCTPOEHUE

TeMbI 1O0KJIa10B
no muctmummae  b1.B.06 Bakyymubie TexHOJOTMH B HedTerazomnepepadoTke

Obyuaromuecs pa30MBalOTCS Ha TPYIIIbI, KOJIUYECTBO KOTOPHIX OIMpenesieTcs KO-
JUYECTBOM JOKIAAO0B. UNEHbI KaXKIOW IPyHIbl CAMOCTOSITENIBHO PACIPENEISIIOT BO-
MIPOCHI, OTBEICHHBIE [l TOKJIa/1a, MEXy COOOH.

Tema 2. Pextudukanus HePpTEOPOAYKTOB MO BAKYyMOM.

[lepeuenb Tem M JOKIIAaA:

1.biok BakyyMHOM neperoHku mazyta ycraHoBku DJIOY-ABT-6.

2. OCOOEHHOCTH TEXHOJOTUU BaKyyMHOW MEPErOHKU Ma3yTa 10 MaclsiHOMY BapH-
aHTy.

3. KonaeHCcaunOHHO-BAKYYMCO3JA0IINE CUCTEMBI BAKYYMHBIX KOJIOHH.

Tema 3.Ananu3 ycioBuil (pyHKIIMOHMPOBAHUS BAKYYMHOW pPEKTU(UKAITMOHHOU
YCTaHOBKH C MO3ULIANA CHCTEMHOIO MOAXO0/A.

ITepedens Tem s AOKIIaaa:

1. Bakyymco3aaroye cucTeMbl 1 000py10BaHHE.

2. BakyymmeTpHsi 1 KOHTPOJIb T€PMETUYHOCTH.

3. BakyymHuas (ri1y0oKkoBaKyyMHasi) IEperoHKa Ma3yTa B HACAI0YHBIX KOJIOHHAX.

Tema 4. AnmapatypHoe ohopMIICHHE BaKyyMHOW PEKTU(DUKAITMOHHONU KOJOHHBHI.

1. [IpuGops! A U3MEpEeHUs AaBJICHUS B BaKYYMHBIX CHCTEMax M KOHTPOJIS CTe-
MEHU UX HET€PMETUYHOCTH.

2. IIpo6JieMbl OLIEHKH TEXHUYECKOTO YPOBHS BHICOKOBAKYYMHBIX HACOCOB.

3. Pemrenne nmpoOiaemMbl «4HUCTOTO BAaKyyMay.

Tema S.[1apo3xekTopHble BakyyMHble Hacochl (IT9HmbI).

[lepeuens Tem it gokiana: 1. KOHCTpYKTUBHBIE M TEXHOJIOTHYECKHE OCOOEHHOCTH
MAPO3KEKTOPHBIX BAKYyM-HACOCOB yCTaHOBOK ABT

2. TpeboBaHnus, mpebsABIsieMble K BAKYYMCO3AIOLIIM CUCTEMaM, U OCHOBHbIE TEH-
JEHIIMY KOHCTPYKTUBHOI'O OOPMIIEHHUSI BaKyyM-HaCcOCOB

3. HexoTophle acIEKThI IKCILTyaTallui U COBEPIICHCTBOBAHUS BAKYyMCO3IAF0IINX
CUCTEM

4.0OnpeneneHue yaeabHbIX XapaKTEPUCTHK BaKyyMHBIX ITAPOCTPYWHBIX HACOCOB.



Tema 6.)KunkoctHOKOIBIIEBBIE BakyyMHBIe Hacochl (JKKBH)

[lepeuens Tem i goknana: 1. [loHsiTue 06 OCHOBHBIX XapaKTEPUCTUKAX BaKyyM-
HBIX TAPOCTPYHHBIX HacocoB. HekoTophie cBeeH s 00 UCTEUEHUH U3 COTIeN

2. BakyyMmHbI€ 3KEKTOpPHBIE HacOChl. KOHCTpYKIIMM HACOCOB

3. Bycrepnsie Hacockl. [IpuHLIUI JEACTBUSA U XapaKTEPUCTHKU

4. PaGouue XuIKOCTH OyCTEPHBIX HACOCOB

5. BbICOKOBaKyyMHbIE TAPOCTPYHHBIE HACOCHL. [IpUHIMIT 1eliCTBHS

6. Teopust BBICOKOBaKyyMHOT'O Hacoca. XapaKTepUCTUKH BBICOKOBAKYYMHBIX HACO-
COB. beIcTpOTa IENCTBUA

7. llpenenbHblii BakyyM. HanOosbImiee BEITYCKHOE JIaBJICHUE

8. Paboune ®UAKOCTH BBICOKOBAKYYMHBIX MMAPOCTPYHHBIX HACOCOB

9. KoHCTpyKIIMM BBICOKOBAKYYMHBIX HAacOCOB. BakyyMHbI€ MapoCTpyiHBIE arpe-
raThbl.

10. TeroBo# 6anaHC BaKyyMHBIX MAPOCTPYUHBIX HACOCOB.

Kputepun ouenku: BricTymieHre ¢ T0KJIa0M IpeanoiaraeT 3HaYnTeIIbHYIO ca-
MOCTOSITENIbHYIO paboTy oOydarorierocs. Jlokmam q0KeH BBITIONHSTH Pl TPEOOBAHMIA:
€ro COJIepKaHUE COOTBETCTBOBATH 3aSBJICHHON TEME; I COOTBETCTBOBATH 3a/1auaM;
JIOTUYHOCTh U TOCJIEI0BATEILHOCTh M3JIOKEHUSI MaTepraia; CiocOOHOCTh K paboTe ¢
JTUTEPATYPHBIMHA UCTOYHUKAMU, THTEpHET-pecypcaMu, CIPaBOYHOM M DHITMKJIIOTIEIAYE-
CKOH JTUTEPATYypOii; 00EM HCCIIEOBAHHOW JIUTEPATYPHI U IPYTUX UCTOUYHUKOB UHHOP-
MaIli1; CIIOCOOHOCTH K aHAJIN3Y ¥ 00001IeHN0 HH(DOPMAITMOHHOTO MaTepraa, CTeIeHb
MIOJIHOTBI 0030pa COCTOSTHUS BOIPOCa; OOOCHOBAaHHOCTh BBIBOJIOB; IPAaBHIIBHOCTH
odopMiieHUs (COOTBETCTBHE CTAHIAPTY, CTPYKTYpHAs YIOPSIOYCHHOCTD, CCHUIKH, ITH-
TaThl, TAOIMIII U T.1I.).

[IIkana quddepennpoBana 1o psay kpurepuen. OOIIHi pe3yabTaT CKIIaIbIBACTCS
KaK cymMmMa 0ajuIoB 1O MPECTaBICHHBIM KpUTEPUAM. MaKCUMaIbHBIA OaJlT 32 BBICTYII-
JeHue ¢ nokiaaom — 10 6annos.

Kpurepuii oueHku banaa
AKTYyaJIbHOCTb TEMBI 0,5
[TonHOE packpeITHE TPOOTIEMBI 1,5
Hannune coOCTBEHHOM TOYKH 3pEHUS 2
Hanuuue npezentanuu 2
Hannuane oTBETOB HAa BOIIPOCHI Ay AUTOPUHU 2
JIOTMYHOCTP M NOCIIEI0BATEIBHOCTD U3J10KECHUS 1
OTcyTcTBUE OUIMOOYHBIX UM MPOTHUBOPEUMBBIX MOJIOKESHHUN 1
HTOoro 10

MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit denepannu
HwxHekamMcknii XUMHUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prmmnan) dpeaeparbHOTo



rocyJapCTBEHHOTO OIOKETHOTO 00Pa30BATENBLHOIO YUPEKIACHUS
BBICIIET0 00pa30BaHus
«Ka3aHCknil HaMOHAJIBHBIN UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET
Daxynvmem mexaHudecKu
Kageopa: Mawun u annapamog xumuyeckux npouseoocma
Hamnpasnenue moaroroBku/crenuanbHOCTh: 15.04.02 TexHOIOTHYECKE MAIIAHbI
u 00opyIoBaHuE

[Mpoduns moaroToBKu: XMMHUUECKOE MAIIMHO- U alapaTOCTPOCHUE

Ilepeyennb TeM Il IUCKYCCUU
no gucuurmmHe  b1.B.06 Bakyymubie TexHonoruu B HedTerazonepepadoTke

OOyuaromuecs pa30orMBalOTCS Ha TPYIIIBI, KOJIUYECTBO KOTOPHIX OMpPeneseTcs KO-
JMYECTBOM T€M JUCKYCCHH, B YACTHOCTH HA IMATH. UJEHBI KaXXJIOW TPYIIBI CAaMOCTOSI-
TEJIbHO PACTIPEAEISAIOT BONPOCHI, OTBEAECHHBIE AJIsI AUCKYCCHUU, MEXTY COOOM.

Tema 1. BBenenue. O0s1acTH NpUMeHEeHUsI U MPeMMYLIeCTBA BAKYYMHOM Tex-
HOJIOTHM B He()Terazonepepadorke.

Ilepeyenv ouckyccuonnvix mem: 1. CoBpeMeHHBIE TEXHOJIOTHH HE(Te- U Ta3onepe-
paboTKwH.

2. DHeprospHeKTUBHBIEC TEXHOJIOTUN OJITOTOBKU U TIepepaboTKU HEPTH U rasa.

3. CoBpeMEeHHBIEC TEXHOJIOTHH CHIKCHHS 3arpsi3HeHUsI Onochephl MpeanpusaTUIMA
HedTerazonepepaboOTKu

4. TepmoauHAMHUKA U MEXaHHW3M, KHHETHKA KaTaJTUTHUYECKUX MPEBPALICHUI MpH-
POJHBIX SHEPTOHOCUTENCH HAa TTOBEPXHOCTH 3((HEKTUBHBIX TBEPBIX KaTAIM3aTOPOB HA
OCHOBE JIOCTYITHBIX [[EOJIUTOB

5. XuMHUYECKHUE peareHThl JJ1s1 CHUKEHHUs1 00pa3oBaHusl acanbTreHocMosonapadu-
HOBBIX OTJIOKEHHUI Ha TOBEPXHOCTH HACOCHO-KOMITPECCOPHBIX TPYO.

VYyacTue B TUCKYCCUH KaXKIOTO OOYYArOIIETOCs SBIsIETCS 00s13aTeNbHBIM. KasKb1it
MarucTpaHT UMEET BO3MOKHOCTh MCIIOJB30BaTh ONpPEEICHHbBIE CIPABOYHBIE MaTEpH-
anbl. JIuckyccusi He MO KHA BBIXOJUTH 32 MPEACIIbl 0003HAYCHHOM TEMBI, OHA JTOJDKHA
CTPOUTHCS HAa HAYYHBIX MOJOKEHUSIX U METO/aX, €€ 1eb — Pa3pelluTh Ha TEOpEeTUYe-
CKOM YPOBHE CYIIIECTBYIOIEEC MTPOTUBOPEUUE, MPEITIOKUTH MOJICIb U aITOPUTM ISt
BbIXO/Ja M3 cuTyanuu. llpenogaBarenb HampapisieT XOJ AUCKYCCUU U TOABOIUT €&
UTOTH.

Kpurepuii oneHkn bana
JleMOHCTpUpYeT MOTHOE TOHUMaHUE MOCTaBICHHOM 3a1aun. JlaeT noruye-
CKM OOOCHOBAHHBIM, MOJHBIA M MPaBUIbHBIA OTBET Ha BOMPOChl. OTCYT- 4

CTBHE OIIMOOYHBIX BBICKA3bIBAHHI, DIYMEHTHUPOBAHHOCTb.
JlaeT 10CTaTOYHO MOJHBIN OTBET, C HAPYLIEHUEM ITOCIIEN0BATENBHOCTH U3-

3

noxeHusi. IMeroTcst TpyJHOCTH B 000CHOBAaHHOCTH CBOET'O OTBETA.
JlaeT HemoJIHBIN OTBET (B 00IIMX YepTax) Ha BOMPOC. 2
Her otsera. 0

MunucTtepcTBo oOpa3oBanus u Hayku Poccuiickoit Deneparuu
HuxHeKkaMCKU XUMHKO-TEXHOJIOTHYECKUM HHCTUTYT (puuan) ¢peaepaibHOTro
rocyJapCTBEHHOTO OIO/I)KETHOTO 00pa30BaTENBLHOTO YUPEKICHUS



BBICIIET0 00pa30BaHUS
«KazaHckuil HalMOHAIbHBIN UCCIIEI0BATEIbCKUIM TEXHOJIOTMUECKUI YHUBEPCHU-
TET»
DaxyrbomemmexaHudeckKul
Kageopa: Mawun u annapamog xumuyeckux npouseoocma
Hamnpasnenue moaroroBku/crenuanbHOCTh: 15.04.02 TexHOIOTHYECKE MAIIAHbI
u 00opyIoBaHuE
[Mpoduns moaroToBKu: XMMHUUECKOE MAIIMHO- U alapaTOCTPOCHUE

TeMbl KOHTPOJIBHBIX padoT B popme pedepara
no nucuuriinae b1.B.06 Bakyymubie TexHoJIOTHH B HETerazonepepadoTke

Ilepeuens TempedepaToBOXBATHIBAET BCE MIECTh MPOMIEHHBIX TEM JUCLUIUINHBI.

1. Pextudukanus masyra, CTUpoia U APYrux NPOAYKTOB OPraHUYECKOTO0 CUHTE3a,
MIPOBOJIUMBIX I1OJ] BAKYYMOM.

2. BakyymHas cyIika, BeITapKka TEPMOIAOMIbHBIX MPOIYKTOB, OCIKOBBIX U BUTA-
MUHHBIX BEIIECTB OPTAaHHUYECKOTO MPOUCXOKIACHUS.

3. Knaccuduxkanus Bakyyma.

4. I'"a3bl pa3noKeHHsI 1 HaTEKaHUSI.

5. [lpyHIMNIIMATBHBIE CIOCOOBI CO3/IaHUS U MOAJIEPKaHUs BAKyyMa, UX CPAaBHUTEIb-
HBIE XapaKTEPUCTUKH.

6. TexHoJornyeckas cxema rnpoiiecca peKTU(PUKALNKA Ma3yTa MoJ BaKYyMOM.

7. IlonsiTie 0 HENMPEPHIBHBIX HEPTAHBIX CMECSX.

8. CriocoObl TIpeCTaBICHUS UX COCTARBA.

9. Kpusbie ognokpatHoro ucnapenus (OW) u UCTUHHBIX TeMIEpaTypHbIX KPUBBIX
(UTK).

10. MeTobl MX MOJIy4eHHUS] M B3aUMHOIO IepecyeTa (aHAJTUTUYECKUE U KOMIIbIO-
TEpHBIE).

11. IlepcriekTuBBI pa3BUTHS Hpoliecca peKTU(UKaUU HeQTEpPOIyKTOB U HAIIPaB-
JICHUS UX YCOBEPILIEHCTBOBAHUS.

12. O61re npuHIKIBI CUCTEMHOTO aHanu3a 1 nousTie 0 CXTC nmpuMeHUTENBHO K
BaKyyMHOH PeKTHU(UKAITMOHHON YCTAaHOBKE.

13. OcHOBHBIE CBOMCTBA U XapakTepucTuku oTaenbHbix 010koB CXTC u ux corna-
COBAHUE B PAMKAaX €JMHON CUCTEMBI.

14. ®akropsl, BIUSOUME HA PYHKIMOHUPOBAHUE PEKTU(PUKAMOHHON YCTAHOBKH,
BKJIIOYAsi KOJIOHHY, UCIIAPUTENbHO-KOHEHCAMOHHBIE Y3JIbl, TPAHCIIOPTHBIE TPYOOIIPO-
BOJIbI M BaKyyMCO3JAIOIIYI0 CUCTEMY. METOIBI MX B3aUMHOI'O COTJIACOBAHUS.

15. TpeboBaHUs K COBPEMEHHBIM KOHTAKTHBIM YCTPOKWCTBAM KOJOHHBIX MAacCcO00-
MEHHBIX aNNaparoB.

16. Hacanku perynsipHble U HEpPETYJISIPHBIE.

17. IIpoTHBOTOUYHBIE U IEPEKPECTHOTOUHBIE HacaaAKu. VX nmpenMyniecTBa U HEJo-
CTaTKH.

18. Meroap! npeacTaBieHUsl XapaKTEPUCTUK Hacagok ((hakTop ckopocTtH, 3ddek-
TuBHOCTh, BOTT, ruapaBnuueckoe CONpOTUBIICHHUE).

19. IlepciekTuBHBIE KOHCTPYKUUU. TapenpyaTble KOHTaKTHBIE yCTpOiicTBa: OapOo-
Ta)KHbIE, CTPYHHBIE, KIallaHHbIE, IPOBAJIBHBIE, IPSIMOTOYHBIE U 1p. CpaBHUTEIBHBIC Xa-



PAKTEPUCTUKHN, OCHOBHBIE HAIIPABIICHUSI COBEPILICHCTBOBAHUS U PEKOMEHIALINH IO MO-
JNEPHU3ALMYU TAPENBYATHIX KOJIOHH.

20. [Mpunuun paboThl U KOHCTPYKTUBHOE O(POPMIICHHE MTaPOIKEKTOPHBIX BAKYyM-
HBIX HAaCOCOB.

21. IlpuHuuIbBl pacyera U OCHOBBI KOHCTPYMPOBaHHUS OCHOBHBIX y3i10B IIDOHoB
(2’KEKTOpBI, KOHJIEHCATOPBHI).

22. TexHMKO-3KOHOMHYECKHE IOKa3aTed OTEUYECTBEHHBIX M 3apyOeKHBIX KOH-
ctpykuuii [II9HoB. HanpaBieHus ux coBeplIEHCTBOBAHUS.

23. I'maponupkynsiuonasie BCC ¢ nCnonb30BaHUEM KUJIKOCTHBIX 37KEKTOPOB. X
conocrapiienue ¢ [ITOHamu, nepcriekTuBbl BHeApeHUs Ha HedTerazonepepabaTbiBato-
UX OPEANPUITHSX.

24. Ilpunun padots JKKBH.

25. KoHCTpyKTHUBHOE 0(OPMIIEHHE OJHO M JIBYXCTYIEHUYATHIX KUJAKOCTHBIX BaKy-
YMHBIX HACOCOB C OCEBBIM U PAIMAIIBHBIM BBOJOM Ta3a. X cpaBHUTENBHBIE TIOKA3ATEIN.

26. ®akrtopsl, Biustomue Ha 3¢ extuBHOCTh padboThl JKKBH.

27. Marematuueckas moaens JKKBH.

28. KoMOuHupOBaHHbIE BaKYyMCO3/Ial0IIUE CUCTEMBI C Ta30BBIMU U KUJAKOCTHBIMU
KEKTOPAMH.

29. IIpumepsl yCOBEPLIEHCTBOBAHUS ITPOMBIIIEHHBIX TEXHOJIOTMYECKUX BaKyyM-
CO3/IAI0IIUX CUCTEM HEPTEXUMHUUYECKUX MPOU3BOJICTB.

Kputepun onenkn. OlieHKa 3a OTBET Ha BOIIPOCHI K aBTOPY pedepara, IpoBOIU-
MBI B (hOpME YCTHOTO OIpoca 3HaAHUH CTYAEHTOB, OCYLIECTBISETCS B COOTBETCTBUU C
0aJNIbHO-PEUTUHIOBOM CUCTEMOMW W MpeJrojaraeT MakCUMaabHbIN 0at 3a otBeT — 10.
OueHrBaHKe OTBETA CTYIEHTA MPOU3BOIUTCS 1O CIEAYIONIEH 1Kalie OaioB.

Kpurepuii oueHku bana
JleMOHCTpUpYET NOJHOE MOHUMAaHUE MOCTABIEHHOTO Bompoca. Jlaet mon-
HBII pa3BEPHYTHIA OTBET Ha OCHOBHOI Bompoc. [laeT joruuecku 000CHO-
BAHHBIM U MPABUJIbHBIN OTBET HA JIOMOJHUTEIBHBIA BOIIPOC.

«324YTEHO0» BBICTABIIETCA CTYAECHTY, €CJIM OH MCUEPIBIBAIOLIE, I10-
CJI€IOBATEIBHO, YETKO M JIOTUYECKU CTPOMHO M3JIaraeT Marepuai, yMEeeT 10
TECHO YBSI3bIBaTh TEOPHUIO C MPAKTUKOW, UCIOJIb3YET B OTBETE MaTepual
PEKOMEHIyeMOM JINTePaTypPhl, TPABUIBHO 0OOCHOBBIBAET MIPUHSATOE peIlie-
HUE, BIAJCET PAa3HOCTOPOHHMMH HABBIKAMM W TMPHUEMAMH BBINOJIHEHUA
MPAKTUYECKUX 3a7a4.

JlaeT mocTaTOYHO MOJTHBIN OTBET, C HAPYIIEHUEM MOCIEA0BATEIIbHOCTHY U3~
noxxeHusi. OTBEYaeT HaA JOMOJHHATEIBHBIN BOIIPOC, HO 000OCHOBATH HE MO-
JKET.

«3AaYTEC€HO0» BbLICTABIACTCA CTYACHTY, €CJIM OH I10 CYIICCTBY HU3J1aract
MaTcpuajl, HpaBUJIbHO IMPHUMCHACT TCOPCTUUCCKUC TTI0JIOKCHUA IIPHU PCIIC-
HHUH IMMPAKTHUYICCKUX BOIIPOCOB.




JlaeT HemoaHbBIM OTBET HA OCHOBHOM BoIlpoc. He maeT orBeTa Ha AOMOJIHHU-
TEJIbHBIN BOIPOC.

«32aYTE€HO0» BBICTABIISICTCS CTYNEHTY, €CJIM OH UMEET 3HAHUSI TOJIBKO
OCHOBHOI'0 MaTepuasa, HO He YCBOWII €T0 IE€TAJIEH, T0ITyCKAET HETOYHOCTH,
HEJO0CTAaTOYHO MpaBUiIbHbIE (POPMYIUPOBKH, HAPYIIEHUS TOTUUECKON T10-
CJIEA0BATEIBbHOCTU B M3J105KEHUU TPOrPAMMHOI0 MaTepuaa.

Her oTBerTa.

«HE3a4YTEeHO0» BBICTABIIACTCA CTYJCHTY, KOTOPBIM HE 3HAET 3HAYM-
TEJIbHOM 4YacTh MPOrpaMMHOTO MaTepuasna, AONMYCKAeT CYIIECTBEHHbBIC
OIIMOKH, HEYBEPEHHO, C OOJIBIIMMHU 3aTPYJHEHUSIMH OTBEYAET Ha BO-
npockl. Kak npaBuio, CTaBUTCS CTyJIEHTaM, KOTOPbIE HE MOTYT MPOI0JI-
KUTh 00yueHue 0e3 JOMOJHUTEIbHBIX 3aHATHH 10 COOTBETCTBYIOIICH JUC-
[UTIJIMHE.




MusnucTtepcTBo 00pa3zoBaHus U Hayku Poccuiickoit denepanuu

HuxHeKkaMCKU XUMHKO-TEXHOJIOTHYECKUM HHCTUTYT (puauan) ¢peaepaibHOTro

roCyIapCTBEHHOTO OIOP)KETHOTO 00pa30BaTEIBHOTO YUPEKICHUS

BBICIIIET0 00pa30BaHUs
«Ka3aHCKknil HalMOHABHBIA UCCIEA0BATEIBCKUN TEXHOJIOTUYECKUN YHUBEPCHU-
TEeT»
QDaxynvmem mexaHudeckKuu
Kageopa: Mawun u annapamos xumuyeckux npouseoocma
Hamnpapnenue noarotoBku/criennanbHOCTh: 15.04.02 TexHonornyeckue MaiiuHbl

1 000pyI0BaHUE

3yTa.

[Tpodunb noaroroBkn: XMMUYECKOE MAIIMHO- U ANMAPATOCTPOEHUE

TeMbl 0TYETOB 10 J1A00PATOPHBIM padoTam
no nucuuminie b1.B.06 BakyymHble TexHOoNOTHH B HETerasonepepadboTke

1. Beeneunue B ncnoisn3zoBanre ChemCad.

2. MonenupoBaHue peKTU(PUKAITMOHHOTO OJIOKA YCTAHOBKM PEKTHU(PUKALUU Ma-

3. ConpspxkeHue XapakTepUCTUK OTAETbHBIX OJOKOB BHIYMCIUTEIBHON MOJIEINH.
4. MoaenupoBaH#ie KOHIEHCAIITMOHHOTO 0JI0Ka YCTAaHOBKHU PEKTU(UKAIIMY Ma3yTa.

5. AHanu3 MaTeMaTU4ecKoro onucanus npuauumna padotel [I9Ha. Cunres Beruuc-

JIATEIILHON MOJIEITH.

6. Ananu3 mareMatudeckoro onucanus npuHiumna padots JKKBH.

Kpurepuii oueHku bana

JIeMOHCTpUpYyET MOJHOE MOHUMaHUE MOCTABIEHHOTO Bompoca. Jlaer noJ-
HBIN pa3BEpHYTHIN OTBET HA OCHOBHOM Borpoc. JaeT joruuecku 060CHO-
BAHHBIN U MPABUJIBHBIN OTBET HA JONOJHUTENIBHBIN BOMIPOC.

«3a4YTEHO0» BBICTABJISETCA CTYJCHTY, €CJIM OH MCUEPNBIBAIOLIE, I10-
CJIEA0BATEIBHO, YETKO U JIOTHYECKHA CTPOMHO M3JIaraeT MaTepuai, yMEeT
TECHO YBSI3bIBaThb TEOPHUIO C MPAKTUKOW, UCIOJB3YET B OTBETE MaTepUal
PEKOMEHTyEeMOM JTUTEPATYPHI, MPABIIIBHO OOOCHOBBIBAECT MPUHATOE pellie-
HUE, BJAJCET PA3HOCTOPOHHUMH HABBIKAMU W IMPUEMAMH BBIOJHEHUSA
MPAKTUYECKUX 3a7a4.

I[aeT JOCTAaTO4YHO MOJTHBIN OTBCT, C HAPYHICHUCM I10CJICTOBATCIBHOCTH U3~
amoxenusa. OTBeyaeT Ha I[OHOJIHI/ITGJIBHHﬁ BOIIPOC, HO 000CHOBATh HE MO-
KCT.

<«GaYTEHO» BBICTABIIACTCA CTYACHTY, €CJIM OH 110 CYHICCTBY HU3J1aract
MaTepuall, IpaBUJIbHO IIPUMCHACT TCOPECTUUCCKUC ITOJTOXKCHUA IIPHU PCIIC-
HHUH IMMPAKTHUICCKUX BOIIPOCOB.




JlaeT HemoaHbBIM OTBET HA OCHOBHOM BoIlpoc. He maeT orBeTa Ha AOMOJIHHU-
TEJIbHBIN BOIPOC.

«32aYTE€HO0» BBICTABIISICTCS CTYNEHTY, €CJIM OH UMEET 3HAHUSI TOJIBKO
OCHOBHOI'0 MaTepuaa, HO He YCBOWII €T0 IE€TAJIEH, T0ITyCKAET HETOYHOCTH,
HEJO0CTAaTOYHO MpaBUiIbHBIE (POPMYIUPOBKH, HAPYILIEHUS JTOTUUECKON T10-
CJIEA0BATEIBbHOCTU B M3J105KEHUU TPOrPAMMHOI0 MaTepuaa.

Her oTBerTa.

«HE3a4YTEeHO0» BBICTABIIACTCA CTYJCHTY, KOTOPBIM HE 3HAET 3HAYM-
TEJIbHOM 4YacTh MPOrpaMMHOTO MaTepuajna, AONMYCKAaeT CYIIECTBEHHbBIC
OIIMOKW, HEYBEPEHHO, C OOJIBIIMMHU 3aTPYJHEHUSIMU OTBEYAET Ha BO-
npockl. Kak npaBuio, CTaBUTCS CTyJIEHTaM, KOTOPbIE HE MOTYT MPOI0J-
KUTh 00yueHue 0e3 JOMOJHUTEIbHBIX 3aHATHH 110 COOTBETCTBYIOIICH JUC-
[UTIJIMHE.




BOIIPOCHI K 3AYETY
no mucturuinie  b1.B.06 BakyymHble TexHOJOTMH B HedTerazonepepadoTke

Knaccuduxkanus nponeccos nepepadotku HedTr Ha HIT3. TpeboBanus
U XapakTepucTuku npoaykros HII3.

KoMOnHMpoBaHHBIE BAKYyMCO3JAIONINE CUCTEMBI C TA30BBIMU U JKH/I-
KOCTHBIMH 33KEKTOPaMHU.

[Tepeuenb ocHOBHBIX TexHOOrH4Yeckux 0s10koB HII3. Tunosbie cxembl
HII3 ¢ paznuuHo# riryOuHOM niepepaboTKu HePTH.

daxkrtopsl, Baustomume Ha 3¢ dexTuBHOCTh padoThl JKKBH. Matematu-
yeckast mouein JKKBH.

Crabunuzanus HedTu. Ctabmin3aiusi METOJI0M PEeKTU(DUKAIIUH.

[Tpunuun padotel XKXKBH. KoncTpykTuBHOE OdopmileHHE OIHO U
JIBYXCTYTNEHYATHIX >XKUJAKOCTHBIX BaKyyMHBIX HAaCOCOB C OCEBBIM U paJUaIbHBIM
BBOJIOM rasa. MIx cpaBHUTEIbHBIE TOKA3aTEH.

OnexTpooOecconuBaroias yCTaHOBKA. Y CTPOMCTBO 3JIEKTPOAETHApA-
TOPOB.

[Muapouupkynsuronasie BCC ¢ uCnonb30BaHUEM KUJIKOCTHBIX KEK-
TopoB. Ux conoctaBnenue ¢ [IDHamu, nepcnexkTuBbl BHEAPEHUSI Ha HeTEraszome-
pepabaThIBAIOIIUX MPEATPUATHSIX.

Knaccudukanusa Bakyyma. ['a3bl paznoxenus u Hatekanus. [IpuHnu-
NUajgbHbIE CIIOCOOBI CO3/IaHUA U MOJAEP>KaHUs BaKyyMa, UX CPAaBHUTEIbHbIE XapaK-
TEPUCTHKHU.

TeXHUKO-2KOHOMUYECKHE TTOKA3aTeNI OTEYECTBEHHBIX U 3apyOeKHBIX
koHcTpykuui [I9HoB. HanpaBneHnus ux coBepiiieHCTBOBAHUS.

BakyymHnas cyiika, Bellapka TepMOIa0UIIbHBIX MTPOIYKTOB, OEIKOBBIX
Y BUTAMUHHBIX BEIIECTB OPraHUYECKOT0 NPOUCXOKICHUS.

[IpuHUIMOBI pacyeTa U OCHOBBI KOHCTPYUPOBAHHS OCHOBHBIX Y3JI0B
[I9HoB (3:KEeKTOPBI, KOHAEHCATOPHI).

TexHomornyeckas cxema mpoiecca peKTuuKanuu Ma3yTa o1 BaKyy-
MOM.

[TpuaIIMTT pabOTHI M KOHCTPYKTHBHOE O(OPMIICHHE MapOIKEKTOPHBIX
BAKyyMHBIX HACOCOB.

OO1mue npuHIKUIBI cucTeMHOoro ananusa u nousitue o CXTC npume-
HUTEJIBHO K BAKYYMHOM PEKTHU(UKAIIMOHHON YCTaHOBKE.

Ha3nauenue u kinaccudukanus Bakyymcosaaronmx cucreMm. Konuen-
CallMOHHBIE BAaKyYMCO3/IAI0IINE CUCTEMbI PEKTU(DUKATMOHHBIX KOJIOHH.

OCHOBHBIE CBOMCTBAa M XapaKTepUCTUKU OTAeNbHbIX 00koB CXTC
MPUMEHUTENBHO K BAKYYMHOU peKTU(HUKAIITMOHHONW YCTAHOBKE U UX COIJIACOBAHUE
B paMKax €IMHON CHCTEMBI.

Texnonornyeckas cxema 0JI0Kka BAKYyMHOM MTEPErOHKH Ma3yTa. Armima-
patypHoe oopmieHue 0J10Ka BaKyyMHOM TIEPETOHKHU.

®daxTopel, BAHsONME Ha (YHKIIMOHUPOBAHHWE PEKTH(PUKAIMOHHON
YCTAHOBKH, BKJIIOYasi KOJIOHHY, MCHAPUTEIbHO-KOHJEHCAIIMOHHBIEC Y3JIbl, TPAaHC-
MOPTHBIE TPYOOIPOBOABI U BaKyyMCO3/IAIOIIYIO0 CHUCTeMY. MeToIbl X B3aWUMHOTO
COIJIACOBAaHUA.



biok BakyyMHOM neperonku Ma3zyra yctanoBku DJIOY-ABT-6.

TpeGoBaHUsSI K COBPEMEHHBIM KOHTAKTHBIM YCTPONCTBAM KOJIOHHBIX
MaccoOMeHHBIX amnmnaparoB. Hacagku perymnsipusie u Heperymsipusle. [IpotuBotou-
HBIE€ U TIEPEKPECTHOTOUHbIE Hacaaku. VX mpenmyIecTBa U HEAOCTATKH.

Crnenupuyeckue 0cOOEHHOCTH KOHCTPYHUPOBAHUS BAKYYMHBIX KOJIOHH.

MeTobl TIpecTaBICHHS XapaKTEePUCTUK HacaloK ((pakTop CKOPOCTH,
s dextuBaOCTh, BOTT, runpaBnuyeckoe conpoTusieHue). [lepcnekTuBHbIE KOH-
CTPYKLHUHU.

bnok armocdepnoit neperonku He@tu. [IpuHIunuansHas cxema 0J0Ka
AT ycranoBku 3JI0OY-ABT-6.

TapenbuaTble KOHTAaKTHBIE YCTPOMCTBA: OapOOTaKHbIE, CTpPYHHBIE,
KJIallaHHbIE, POBAJIbHBIE, NPSIMOTOUYHbIE U Jp. CpaBHUTEIbHBIE XapaKTEPUCTUKHU,
OCHOBHbIE HAMPABJICHUSI COBEPILIEHCTBOBAHUS U PEKOMEHIALMU 110 MOJEPHU3ALIUN
TapesbyaThiX KOJOHH.

[TpuHuMn AeWcTBUA OCOOCHHOCTH MPOEKTUPOBAHUS CIOKHBIX PEKTH-
(UKAIMOHHBIX KOJIOHH.

Crnenugpuyeckue 0cOOEHHOCTH KOHCTPYHUPOBAHUS BAKYYMHBIX KOJIOHH.

[TpuHLIMIIBI pacuyeTa U OCHOBBI KOHCTPYMPOBAHHS OCHOBHBIX Y3JIOB
[I9HoB (3:KeKTOpbI, KOHAEHCATOPHI).

TpeGoBaHUsST K COBPEMEHHBIM KOHTAKTHBIM YCTPONCTBAM KOJIOHHBIX
MaccoOMeHHBIX amnmnaparoB. Hacagku perymsipusie u Heperymsipubie. [IpotuBoTou-
HbIE€ U NEPEKPECTHOTOUHbIE HacaaKu. X mpeumyinecTBa U HEIOCTATKHU.

[TpuHIMIIBI pacyeTa WU OCHOBBI KOHCTPYHPOBAHUS OCHOBHBIX Y3JIOB
[IT9HoB (37KeKTOPBI, KOHAECHCATOPHI).
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