MuHHCTEPCTBO HAYKH U BBICIIET0 00pa3zoBanusi Poccuiickoit denepanu
HwxHekaMCKUli XUMUKO-TEXHOJIOTUYECKUNA UHCTUTYT ((prinain)
beaepanbHOrO rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIET0 0Opa30BaHUs

«Ka3aHCknil HalMOHAIBHBIA UCCIEA0BATEIIbCKUI TEXHOJOTHYECKUN YHUBEPCUTET
(HXTU ®I'bOY BO «KHUTY»)

YTBEPXIAIO

OOKYMEHT NOAMNMUCAH
3/IEKTPOHHOW NOAMNUCHIO

¢luTens mupexTopa o YP

& —HU Huxudopona

epriguKar:
02C581C300FBAC248447298EECFD34536D
Bnageneu: Axvetos Wnbaap fymeposiy
[eiicTanTenen: ¢ 30.03.2021 Ao 30.06.2022

«14 » ampens 2021 r.

P®OHJA ONEHOYHbLIX CPEACTB

ITo nucuuruue b1.B.06 BakyymHuble TexHomoruu B Hepre-
razonepepadoTke

Hanpagnenue noarotoBku 15.04.02 TexHOJIOTHYECKHE MAIITUHBI U 000PY-
JIOBAaHUE

[Tpoduns/mporpamma XHWMHUYECKOE MAIIMHO- U AIIIAPAaTOCTPOCHUE
Kpanmudukanus BBITYCKHHKA MarucTp
dopma oOydeHus OYHas
Kadenpa-pazpaborunk paboueit MaivH 1 annapaToB XUMUYECKUX MTPOU3-
IPOTPAMMBI BOJICTB
Kypc, cemectp 2 Kypc, 3 ceMecTp

Hwuxnaexkamck, 2021 r.



CocraBurenab OC: oy
nouent Kapenpsl [TAXT k =S JI.H.JIatbinos

®OC paccmoTpeH u 000peH Ha 3acenannu kadeapst MAXII,
npotokos ot 10.03.2021r. Ne 7

3aB. kadenpoit % N.A.Cabanaes

DKCHepT:
PykoBoaurens OOII, Mansimies U.H. norieat kadh. MAXIT HXTU




Ilepeuensy komnemenyuil ¢ ykazanuem yposHeil ux opmuposanus

NH- Copnepxanue Otanbl GOpMUPOBAHUS KOMIIETCHIIHN
JeKC KOMIIETEHIIUN
Kom- Jlexun | Ilpaktu- | Jlabopa- | Kyp- | HaummeHnoBanue one-
MeTeH- YECKUE | TOPHBIC | COBOU HOYHOTO Cpe/CTBa
1208 3aHATHSA | 3aHATHS | TIPO-
eKT
I[IK-5 | cmocoGeH BoInoNHATh aHa- | Tema 1, | Tema 1, | Tema 1, He Jlokna, TUCKyCCHs,
o3 u Teoperuueckoe | Tema2, | Tema?2, | Tema2, | mpexy- | KOHTPOJIbHAs pabota
06o0uenre HaydHbIX gaH- | 1eMa 3, | Tema 3, | Tema3, | cmor- | B dopme pedepara,
HEIX B COOTRETCTRHH C 3a- Tema 4, | Tema 4, | Tema4, peHBI 3a4eT.
JayaMu MCCJEOBaHUs, a Tema 5, | Tema 5, | Tema S,
Tema 6 | Tema6 | Tema6
Takke 0QOPMIISATH Pe3yiib-
TaTbl Hay4YHO-UCCIIENOBA-
TEJIBCKUX padboT
IIK-6 | cocoben mpumeHsTh ak- | Tema 1, | Tema 1, | Tema 1, He Joxuman, nuckyccus,
TyaJbHYI0 HOPMAaTUBHYIO Tema 2, Tema 2, Tema 2, npeay- | KOHTpPOJbHas pa60Ta
NOKyMeHTauio npu Bbi- | 1eMa3, | Tema3, | Tema3, | cmor- | B dopme pedepara,
[ONHEHHH  OMBITHO-KOH- Tema4, | Tema4, | Tema4, PEeHBI 3ader.
CTPYKTOPCKHX PaboT Tema 5, | Tema5, | Tema 5,
Tema 6 | Tema6 | Temab

Ilepeuens oyenounvix cpeocme no oucyuniune (MooyJi)

Ouenounvie cpeocmea | Kon-6o Min, éannoe Max, oannoe
(bazoewtit ypo- (nosviuennwlit ypo-

6€Hb) 6€Hb)

Jlabopamopnasn paboma 6 24 36

Koumponvnaa paboma 1 5 10

(pepepam)

/oknao 1 5 10

Jluckyccusn 1 2 4

3auem ¢ OUEeHKOUl 1 24 40

Hmozo: 60 100




Ilxana oueHuBaHUA

Lug-
poBoe
BBIpa-
JKEHHE

Breipaxe-
HUE B
Oaiax:

CroBecHOe
BEIPXKCHHE

Kpurepun o1ieHKN HHANKATOPOB TOCTIKEHUS
pu (opMe KOHTPOJIA «3a4eT C OLEHKON»

87 -100

OtnuuHo (3a-
YTEHO)

O1eHKa «OTJIMYHOY BBICTABIISICTCS CTYICHTY, €CJIH TCOPETHISCKOE CO-
Jiep’KaHle Kypca OCBOEHO MOJHOCTHIO, 0e3 MpoOeroB; McuepIibiBa-
IOII[E, TTOCTIEIOBATENFHO, YETKO M JJOTHYECKH CTPOWHO H3JIaraeT Marte-
puait; cBOOOIHO CITPABIIACTCS C 33/]Ja4aMU, BOIIPOCAMH U JAPYTUMU BH-
JlaMU TIpUMEHEHUs 3HaHWI; UCTIOIB3yeT B OTBETE JOIIOIHUTEIbHBIA
MaTepurai Bce MPeayCMOTPEHHBIE TTPOTPAaMMON 3a/IaHUS BHIITOTHEHBL,
KaueCTBO MX BBIMOJIHCHUS OIICHEHO YUCJIOM 0aJUIOB, OJIM3KUM K MaK-
CUMAJILHOMY; aHAJIM3UPYET TOJIYYCHHBIC PE3YJIbTAThI, TPOSIBIICT Cca-
MOCTOSITEIbHOCTh TIPH BBITIOJTHEHUH 3aJaHAN

74 - 86

Xoporo (3a-
YTEHO)

OneHka «XOpOII0» BEICTABISETCS CTYAEHTY, €CIIM TEOPETHYECKOE CO-
JiepskaHue Kypca OCBOCHO IOJIHOCTBIO, HEOOXOANMBIE MPAKTHUECKHE
KOMIIETCHIIMM B OCHOBHOM C(OPMHPOBaHBI, BCE MPEILyCMOTPEHHBIE
IPOrpaMMoi 00y4eHus! yueOHbIEe 3a1aHuUsl BBIIOJIHEHbI, KAYECTBO UX
BBITIOJTHEHUS TOCTAaTOYHO BbIcOKOoe. CTY/IEHT TBEp0 3HAET MaTepuall,
TPaMOTHO M 110 CYIIECTBY M3JIaraeT ero, He JOIMycKas CyIeCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC.

60 -73

VYV noBnerBopu-
TeJbHO (3a-
YTEHO)

O1eHKa «yIOBIETBOPUTEIILHOY» BBICTABIISIETCS CTYJEHTY, €CIIH TEOpe-
THUYECKOE COJIepKaHNe Kypca OCBOCHO YaCTHUYHO, HO IIPOOEIbI HE HO-
CAT CYIIECTBEHHOTO XapakTepa, OONBIIMHCTBO MPEAYCMOTPEHHBIX
IPOrpaMMOi 3alaHUH BBIIIOJIHEHO, HO B HUX MMEIOTCS OLIMOKH, IPU
OTBETE Ha IMOCTABJIEHHBIN BOIPOC CTYACHT JOMYCKAeT HETOYHOCTH,
HEIOCTATOYHO MPaBUWIIbHBIE (DOPMYITHPOBKH, HAOIIONAIOTCS HapylIe-
HUSI JIOTHYECKOH IOCIIeI0BATEIbHOCTH B U3JI0KEHHH IPOTrPaMMHOIO
MarepHaa.

Hixe 60

Heynosnerso-
PHUTEIBHO
(He3auTeHO)

O1neHKa «HEyOBJIETBOPUTEIILHO» BBICTABIISIETCS. CTYAEHTY, €CIU OH
HE 3HAeT 3HAUYNTENIbHOM YacTH MPOrpaMMHOI0 MaTepHala, I0MyCcKaeT
CYLIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJBIIUMH 3aTPyIHEHUIMHU
BBITIOJIHSIET TMpaKTHYECKHe paboThl, HEOOXOAMMBIE IPAKTUYECKUE
KOMITETEHIIMK He COPMUPOBAHBI, OOJIBITHHCTBO MPEAYCMOTPEHHBIX
nporpaMMoil 00y4eHus! yueOHbIX 33laHUil HE BBIIOJIHEHO, KaueCTBO
YX BBIIIOJIHEHHsI OLEHEHO YMCIIOM 0aJIJIOB, OJM3KUM K MUHUMAJIbHOMY




MunucTepcTBO 00pa3zoBaHus U Hayku Poccuiickoit denepanun
HuxHekaMCKUi XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prinan) GpeaepanbHOTO
rOCyJIapCTBEHHOTO OIO/KETHOTO 00Pa30BaATEIILHOTO YUPEKICHUS
BBICIIIET0 00Opa30BaHUs
«Ka3aHCKkui HallMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCH-
TET»
DaxyrbmemmexaHuieckKul
Kageopa: Mawun u annapamog xumuyeckux npou3eoocma
Hamnpapnenue noaroroBku/criennanbHOCTh: 15.04.02 TexHonmornueckue MaiimHb
u 000py1oBaHuE

HpO(bI/IJIL IIOATOTOBKH. XHUMHMYECKOE MAILIMHO- U AIIIapaToCTpoOCHUC

TeMbl 10KJI210B
no gucuumiinie  b1.B.06 Bakyymnbie TexHoJIOrMH B HedTerasomnepepadoTKe

OOyuaromuecs pa3doMBaOTCA Ha TPYIIbI, KOJIMYECTBO KOTOPBIX OMPEAEISAETCS KO-
JUYECTBOM JIOKIAA0B. UJEHbI KaXJIOW TPyHIbl CAMOCTOSITENIBHO PACIPEAEISIIOT BO-
MIPOCHI, OTBEICHHBIE JJI JOKJIAa/a, MEXKIY COOOM.

Tema 2. Pektrdukanus HepTenpo yKTOB MOl BAKYYMOM.

Ilepedens Tem s AOKIAIA:

1.byiok BakyyMHOI neperoHku ma3yta ycranoBku IJIOY-ABT-6.

2. OcOOEHHOCTH TEXHOJIOTUN BaKYyMHOW MEPErOHKU MasyTa 0 MaciasHOMY BapH-
aHTy.

3. KoneHcalnoHHO-BaKyyMCO3/1al0111Me CUCTEMbI BAKYYMHBIX KOJIOHH.

Tema 3.Ananu3 ycioBuil (QyHKIIMOHMPOBAHUS BAKYYMHOW PEKTUDHUKAIIMOHHON
YCTaHOBKH € MO3ULIUNA CUCTEMHOTO MOIX0/1A.

[Tepedens Tem s JOKIIaaa:

1. Bakyymco3aaroniye cuctemMsl 1 000pyJ0BaHUE.

2. BakyyMMeTpHS M KOHTPOJIb TEPMETUYHOCTH.

3. Bakyymnas (rmy0okoBakyyMHasi) IeperoHKa Ma3yTa B HACaJOYHBIX KOJIOHHAX.

Tema 4. AnnapatypHoe opopmiieHHe BaKyyMHON PEKTU(PUKAITUOHHON KOJOHHBI.

1. ITpubops! 115 U3MEpPEHUs JaBJIEHUs B BaKyyMHBIX CUCTEMax M KOHTPOJS CTe-
IIEHU UX HETEPMETUYHOCTH.

2. IIpo6yieMbl OIIEHKH TEXHUYECKOTO YPOBHS BHICOKOBAKYYMHBIX HACOCOB.

3. Pemmenue mpoGieMbl «4UCTOTO BaKyyMa.

Tema 5.1TaporxxexTopHbie BakyyMHbIe Hacochl (ITDHHbI).

[lepeuens Tem i noknana: 1. KoHCTpyKTUBHBIE U TEXHOJIOTHYECKHE OCOOCHHOCTH
MaPO3KEKTOPHBIX BaKyyM-HAacOCOB yCTaHOBOK ABT

2. TpeboBaHnus, NpeAbSBIsIEMbIE K BAKYYMCO3/IAI0IINM CUCTEMAM, U OCHOBHBIE TEH-
JE€HIIUU KOHCTPYKTUBHOTO O(POPMIIEHUSI BAKYYyM-HAaCOCOB

3. HexoTophie acleKThl HKCITyaTallii U COBEPILIEHCTBOBAHUS BaKYyMCO3/IAIOIINX
CUCTEM

4.0OnpeneneHue yaeabHbIX XapaKTEPUCTUK BaKyyMHBIX MAPOCTPYHHBIX HACOCOB.



Tema 6.)KunkoctHOKOIBIIEBBIE BakyyMHBIEe Hacockl (KKBH)

[lepeuens Tem st gokiana: 1. [lonsiTue 06 OCHOBHBIX XapaKTepUCTUKAX BaKyyM-
HBIX MMApOCTPYHHBIX HacOCOB. HekoTopble cBeIeHUsT 00 UCTEUEHUH U3 COMEN

2. BakyyMHbI€ 37KEKTOpHBIE HACOCHI. KOHCTpYyKIIMM HACOCOB

3. bycrepnsbie Hacocsl. [IpuHIMI TEWCTBUA U XapaKTEPUCTUKH

4. PaGouue kxuIKOCTH OyCTEPHBIX HACOCOB

5. BricOKOBaKyyMHBIE TAPOCTPYHHBIE HACOCHL. [IpuHIMT newicTBUA

6. Teopust BBICOKOBaKYyMHOI'O Hacoca. XapaKTepUCTUKHA BEICOKOBAKYYMHBIX HACO-
COB. beICTpOTa IENCTBUA

7. llpenenbHblli BakyyMm. HanGosbIee BEITYCKHOE JaBJICHHUE

8. Paboune ®UAKOCTH BRICOKOBAKYYMHBIX MMAPOCTPYHHBIX HACOCOB

9. KoHCTpyKIIMHM BBICOKOBAaKYYMHBIX HacocoB. BakyyMHbIE MapocTpyiHbIE arpe-
raThl.

10. TenoBoii OanaHc BaKyyMHBIX TAPOCTPYHHBIX HACOCOB.

Kpurepuu ouenku: BricTynnenune ¢ JOKIaA0M MPEANONIaracT 3HaYUTENbHYIO ca-
MOCTOSITEIbHYIO paboTy oOydaromerocs. Jlokiaz T0KEH BRIOMHITH P TPeOOBAHUIA:
€ro COoJep’KaHNE COOTBETCTBOBATH 3asBICHHOM TEME; IIeJId COOTBETCTBOBATH 3a/ladyaM;
JIOTUYHOCTH U TOCIIE0BATEIFHOCTh M3JIOKEHHUS MaTepuania; cliocoOHOCTh K paboTe ¢
JTUTEPATYPHBIMHA UCTOYHUKAMH, MIHTEpHET-pecypcaMu, CIPaBOYHON M SHIMKJIOTICTUYC-
CKOH JTUTEpaTypoii; 00bEM HCCIETOBAaHHOM JIUTEPATYPhl U IPYTUX UCTOUYHUKOB UH(POP-
Malli1; CIOCOOHOCTH K aHAJIM3Y U 00001IEHUI0 HH(DOPMAITMOHHOTO0 MaTepraa, CTEIEHb
MOJIHOTBI 0030pa COCTOSIHUSL BOIPOCA; OOOCHOBAaHHOCTH BBIBOJIOB; TPABUILHOCTH
oopmieHus1 (COOTBETCTBHE CTAHIAPTY, CTPYKTYpPHAsK YHOPSI0YCHHOCTh, CCHUIKH, IIH-
TaThl, TAOJUIIBI U T.1.).

[kana quddepennmporana o psay kpurepuen. OO pe3ynbTaT CKIIaIbIBACTCS
KaK cymMmMa 0aJulioB MO MPECTAaBIECHHBIM KpUTEepUsM. MaKkcUMaIbHbIN 0aJ1 32 BBICTYII-
nenue ¢ nokiaaom — 10 6amios.

Kpurepuii oueHku baua
AKTYaJTbHOCTb TEMBI 0,5
[TonHOE packpbITHE TPOOITEMBI 1,5
Hanuure coOCTBEHHOM TOUKH 3pEeHUS 2
Hanuuue npeseHrauu 2
Hanuare oTBeTOB Ha BOIPOCHI Ay IUTOPUN 2
JIOrMYHOCTH M MOCIIEIOBATEILHOCTD U3JI0KCHHUS 1
OTCyTCTBHE ONTMOOYHBIX MU IPOTUBOPECUNBBIX TIOJIOKCHHM 1
HTOI O 10

MunuctepcTBO 00pa3zoBaHus U Hayku Poccuiickoit @enepanuu
HuwxHexkaMCKU XUMHKO-TEXHOJIOTHYECKUM HHCTUTYT (puuan) ¢peaepaibHOro



rocyJapCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BBICIIETO 00pa30BaHus
«Ka3aHCknil HaMOHAIIBHBIN UCCIEA0BATEIIbCKUI TEXHOJIOTHYECKU YHUBEPCUTET
Dakynvmem mexaHudeckKul
Kageopa: Mawun u annapamos xumuyeckux npouseoocma
Hampasnenue noaroroBku/cnenuaibHOCTh: 15.04.02 TexHOMIOTHYECKHEe MAIIMHbI
1 000pyIOBaHUE

[Tpoduns moaroToBKM: XMMHYECKOE MAIIMHO- U allapaTOCTPOCHUE

Ilepeyennb TeM Il IUCKYCCUU
no pgucuuiimHe  b1.B.06 Bakyymuble TexHonoruu B HedTerazonepepadoTke

OOyuaromuecs pa30MBalOTCsA HA TPYIIIbI, KOJIUYECTBO KOTOPHIX ONPEENIeTCs KO-
JMYECTBOM TEM JUCKYCCHH, B YACTHOCTH Ha MATh. YJEHBI KaKI0M IpyNmbl CaMOCTOSI-
TEIBHO PACIPENEIIAIOT BOIPOCHI, OTBEAECHHBIE JIJIS1 JUCKYCCHUH, MEKY COOOIA.

Tema 1. Beenenue. Q0s1acTH NpUMeHeHUs] U NPeMMYIeCTBA BAKYYMHOM TeXx-
HOJIOTHHM B He)Terazonepepadorke.

Ilepeuens ouckyccuonnwvix mem: 1. CoBpeMEHHbBIEC TEXHOJIOTUU He(Te- U razomnepe-
paboTKH.

2. DHeproap(HeKTUBHBIE TEXHOJIOTMH MOATOTOBKH U IepepadOTKU HEPTHU U rasa.

3. CoBpeMEHHbIE TEXHOJIOTHH CHH>KEHHUSI 3arpsi3HEHUs Onocepsl NpeAnpUsITHIMUA
HedTerasonepepadoTku

4. TepMoaMHAMUKA U MEXAHU3M, KUHETUKA KaTAIUTHYECKUX NPEBPALICHUI IIPU-
POJHBIX SHEPrOHOCUTENIEH Ha MOBEPXHOCTH 3(P(PEKTUBHBIX TBEPIbIX KaTaJU3aTOPOB Ha
OCHOBE JIOCTYITHBIX [IEOJIUTOB

5. XuMHUecKHe peareHThI JJIsl CHIKEHHsST 00pa3oBaHus acanbTreHocMosonapadu-
HOBBIX OTJIO)KEHHUI Ha TIOBEPXHOCTH HACOCHO-KOMITPECCOPHBIX TPYO.

VYyacTtre B IUCKYCCUU KaXKI0ro 00yUaromierocs spisieTcs 00s3arebHbIM. Kaxabiii
MarucTpaHT UMEET BO3MOXKHOCTh HCIIOJIb30BaTh OMPEJICICHHbIC CIIPAaBOYHBIC MaTEpH-
anbl. Jluckyccust He IO KHA BBIXOJUTH 3a Mpeeabl 0003HaU€HHONW TEMbI, OHA JIOJDKHA
CTPOUTHCS HA HAYYHBIX MOJOKEHUSIX U METOJIax, €€ 1eJib — Pa3pelluTh Ha TEOpeTUYe-
CKOM YPOBHE CYIIIECTBYIOIIEE MPOTUBOPEUHE, MPETIOKUTh MOJICIb WU aJITOPUTM JIs
BbIXOJIa M3 cuTyanuu. lIpenomaBarens HampaBiseT XOJA JIUCKYCCMU M TOJBOJIUT €€
WUTOTH.

Kpurepuii oueHKu baaa
JleMOHCTpUpyET NOTHOE MOHUMAaHUE MTOCTABJIEHHOM 3a1a4u. Jlaet joruye-
CKA OOOCHOBAHHBIN, MOJTHBIA U MPABWIBHBIA OTBET Ha BOMPOCHL. OTCYyT- 4

CTBUE OIIHUOOYHBIX BBICKA3bIBAHUI, APTYMEHTUPOBAHHOCTb.
JlaeT TOCTaTOYHO MOJIHBIN OTBET, C HAPYIICHUEM ITOCIIEI0BATEIbHOCTH U3-

3

noxeHust. UMeroTcst TpyAHOCTH B 0O0OCHOBAHHOCTH CBOET'O OTBETA.
JlaeT HenoJHbIN OTBET (B 00IIMX YepTax) Ha BOMPOC. 2
Her oTBeTa. 0

MunuctepcTBo 00pa3oBanus U Hayku Poccutickoii @enepanmu
HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUN MHCTUTYT ((prtnan) GpeaepanbHOTo
roCyIapCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOIO YUPEKACHHUS



BBICIIETO 00pa30BaHUS
«KazaHckuil HalMOHAIBHBIN UCCIIEI0BATEILCKUM TEXHOJIOTMUECKUN YHUBEPCHU-
TET»
DaxyrvmemmexaHudeckKuli
Kageopa: Mawun u annapamos xumuyeckux npouseoocma
Hampasnenue noaroroBku/cnenuaibHOCTh: 15.04.02 TexHOMIOTHYECKHEe MAIIMHbI
1 000pyIOBaHUE
[Tpoduns moaroToBKM: XMMHYECKOE MAIIMHO- U allapaTOCTPOCHUE

TeMbl KOHTPOJIBHBIX padoT B popme pedepara
no qucuumuinae b1 B1.B.06 Bakyymubie TexHOoMOTHE B HedTerazonepepadoTKe

[lepeuens TempedepaToBOXBATHIBAET BCE MIECTh MPOMIEHHBIX TEM JTUCHUIUINHBI.

1. Pextudukanus mazyra, CTUpPOJIa U APYTUX MPOJTYKTOB OPIraHMYECKOTO CUHTE3A,
IIPOBOAUMBIX I1OJI BAKYYMOM.

2. BakyymHas cylka, BbIIIapKa T€PMOJIAOUIBHBIX TPOIYKTOB, OEIKOBBIX M BUTa-
MHHHBIX BEIIECTB OPTaHUYECKOTO MMPOUCXOKICHHUS.

3. Knaccuduxkaimus Bakyyma.

4. I'a3bl pa3yioOKEeHUS U HATCKAHUS.

5. [lpuHuMnuanbHele ciocoObl CO3JaHus U MOAACPKAHUS BAKyyMa, UX CPAaBHHUTEIIb-
HBIE XapaKTEPUCTUKHU.

6. TexHosmornyeckasi cxema nporecca peKTu(uKaluy MazyTa 1oJ BAKyyMOM.

7. I[lonsiTue 0 HEMPEPHIBHBIX HEDTAHBIX CMECSIX.

8. CiocoObI IpeICTaBICHUS UX COCTaBa.

9. Kpusbie ognokpatHoro ucrnapenus (OW) u MCTUHHBIX TEMIEPATYPHBIX KPUBBIX
(UTK).

10. MeToapl uX MOTYyYECHUS U B3aUMHOIO MepecueTa (aHATUTUUECKUE U KOMIIbIO-
TEpHbIE).

11. [lepcnekTuBBI pa3BUTH Mpolecca peKTU(hUKAMK HEPTENPOAYKTOB U HAMPAB-
JIEHUSI UX YCOBEPILIECHCTBOBAHUS.

12. O61me npuHIUILI cucTeMHoro ananusa u nousatue 0 CXTC npuMeHUTENbHO K
BaKyyMHOU peKTU(UKAIIMOHHON YCTAHOBKE.

13. OcHOBHBIE CBOMCTBA U XapaKTepUCTUKU OTNIeNabHbIX 0510k0B CXTC 1 ux corna-
COBAaHHE B PAMKAX €IUHON CUCTEMBI.

14. dakropsl, BIUAOMIKE HA PYHKIMOHUPOBAHUE PEKTU(DUKAIIMOHHON YCTAHOBKH,
BKJIFOYAs! KOJIOHHY, UCTIapUTENIbHO-KOHIEHCAIIMOHHBIE Y3JIbl, TPAHCIIOPTHBIE TPYOOIIPO-
BOJbI U BAKYYMCO3JAIOLIYI0 CUCTEMY. MeTOIbI UX B3AMMHOTO COIIACOBAHUS.

15. TpeboBaHUsT K COBPEMEHHBIM KOHTAKTHBIM YCTPOHWCTBAM KOJOHHBIX Macc0o00-
MEHHBIX aIIapaToB.

16. Hacanku perynsipHble U HEPETYIISPHBIE.

17. IIpoTUBOTOUHBIE U MEPEKPECTHOTOUHBIE HAcaAKkU. VIX mpeumylecTBa u HEO-
CTaTKH.

18. MeTo/ibl IpeCTaBICHUSI XapaKTEePUCTUK HAcaloK ((hakTop CKOpOCTH, dPdek-
TUBHOCTh, BOTT, rusipaBnuueckoe COnpoTHUBIICHHE).

19. IlepcriekTuBHBIE KOHCTPYKLIMU. TapenbyaTbie KOHTAKTHBIE YCTpOicTBa: 6apOo-



Ta)KHbIE, CTPYWHbIC, KJIAIIAHHBIE, IPOBAJIbHBIC, TPAMOTOYHBIE U Ip. CpaBHUTENBHBIE Xa-
PAKTEPUCTUKHN, OCHOBHBIC HAIIPABJICHHS COBEPIICHCTBOBAHUS M PEKOMEHAAIMU IO MO-
JNEPHU3ALMYU TAPENbYATHIX KOJIOHH.

20. [Tpunnun paboThl U KOHCTPYKTUBHOE OPOPMIICHHE MAPONKEKTOPHBIX BAKYyM-
HBIX HACOCOB.

21. IlpuHuuIbl pacyera U OCHOBBI KOHCTPYMPOBAHMS OCHOBHBIX y310B IIDHoB
(2’KEeKTOpBI, KOHJIEHCATOPBHI).

22. TexHUKO-3KOHOMHYECKHE IMOKAa3aTeId OTECYECTBEHHBIX M 3apyOe’KHBIX KOH-
crpykuuii [IIDHoB. HanpaBneHus ux cOBEpIICHCTBOBAHUS.

23. I'mppouupkynsiunonHble BCC ¢ UCITONB30BAHUEM KUIKOCTHBIX 3KEKTOPOB. X
conocrapnenue ¢ [I1OHamu, nepcriekTuBbl BHeApeHUs Ha HedTerazonepepadaThiBaio-
IIUX NPEANPUITHSX.

24. Ipunun padots! JKKBH.

25. KoHcTpyKTHBHOE O(DOPMIIEHHE OJHO U ABYXCTYIEHYATHIX KUJIKOCTHBIX BaKy-
YMHBIX HACOCOB C OCEBBIM U PaIHAIBHBIM BBOJIOM Ta3a. FIX cpaBHUTENIbHBIE TOKA3ATENH.

26. ®akrtopsl, Baustomue Ha 3¢ dextuBHOCTh padoTel ZKKBH.

27. Marematnueckas moaens JKKBH.

28. KoMOMHMpOBaHHBIE BAKYYMCO3/IaI0IUE CUCTEMBI C TA30BBIMU U KUJKOCTHBIMU
KEKTOPAMH.

29. Ilpumepsl yCOBEPIIEHCTBOBAHUS ITPOMBIIIICHHBIX TEXHOJIOTMYECKUX BAKYYM-
CO3JAI0LIUX CUCTEM HEPTEXUMHUYECKUX TPOU3BOACTB.

Kputepun ouenkn. O1ieHka 3a OTBET Ha BOIIPOCHI K aBTOPY pedepara, IpoBOIu-
MBI B (DOpME YCTHOTO OIpoca 3HAHUM CTYJEHTOB, OCYIIECTBISIETCS B COOTBETCTBUU C
OaITEHO-PEUTUHTOBOM CUCTEMOM W Mpe/IoiaraeT MaKCUMalbHbIN O0amt 3a oteet — 10.
OrneHrBaHKe OTBETA CTYICHTA MPOU3BOIUTCS IO CIEAYIONIEH Kasie OaioB.

Kpurepuii oueHku baJun
JleMOHCTpUpYyET MOJHOE MOHUMAaHKE MOCTaBICHHOTO Borpoca. Jlaet nmou-
HBIM pa3BepHYTHI OTBET HA OCHOBHOW Bompoc. Jlaet normuecku 000CHO-
BAHHBIM U MPABUJIBHBIN OTBET HA JOMOJHUTEIbHBIA BOIIPOC.

«3a4YTEHO0» BBICTABIIACTCS CTYJCHTY, €CJIM OH MCYEPIbIBAIONIE, IMO-
CJICJIOBATEJIbHO, YETKO W JIOTUYECKH CTPOMHO M3J1araeT MaTepuay, ymeeT 10
TECHO YBSI3bIBAaTh TEOPHUIO C MPAKTUKOW, UCIIOJIB3YET B OTBETE MaTEpHUAI
PEKOMEHTyeMOM JIUTePaTyPhl, MPABUIILHO 00OCHOBBIBAET IPUHSIITOE PEIIIe-
HHE, BJIAJCECT PA3HOCTOPOHHHWMHU HABBIKAMUA M TMPHUEMAMHU BBINOJIHEHUS
MPAKTUYECKUX 3a]1a4.

JlaeT moCcTaTOYHO MOTHBIN OTBET, C HAPYIIEHUEM MOCIEA0BATEIIbHOCTH U3-
noxxeHust. OTBeUaeT Ha JIOMOJHUTEIBHBIN BOMPOC, HO 00OCHOBATh HE MO-
JKET.

«Ga4YTEHO0» BBICTABIIACTCA CTYACHTY, €CJIM OH I10 CYIICCTBY U3JI1aracTt
MaTcpuall, IpaBUJIbHO IIPUMCHACT TCOPECTUUCCKUC TTOJTOKCHUA IIPH PCIC-
HHH IIPAKTUICCKUX BOIIPOCOB.




JlaeT HemoaHbIM OTBET HA OCHOBHOM Bonpoc. He maer oTrBera Ha 1ononHu-
TEJIbHBIN BOIPOC.

«32a4YTEHO0» BBICTABIICTCS CTYACHTY, €CJIM OH UMEET 3HAHUSI TOJIBKO
OCHOBHOT'O MaTepuaa, HO He YCBOWJI €T0 JeTaJIeH, TOITyCKAET HETOYHOCTH,
HEJOCTAaTOYHO MpaBUIIbHBIE (POPMYIUPOBKH, HAPYIIEHUS TOTUIECKON IO~
CJIEIOBATENBHOCTH B U3JIOKEHUH POIPAMMHOI0 MaTEpHAIIA.

Her oTBerTa.

«HEe3a4YTEeHO0» BBICTABIIACTCA CTYJICHTY, KOTOPBIM HE 3HAET 3HAYH-
TEJIbHOM YacTU MPOrpaMMHOTO MaTepuala, JOMYCKAeT CYIIECTBEHHBIC
OImMMOKH, HEYBEPEHHO, C OOJIBIIUMH 3aTPYJHCHUSIMH OTBEYaeT Ha BO-
npockl. Kak npaBuio, CTaBUTCS CTyJIEHTaM, KOTOPhIE HE MOTYT MPOJ0JI-
KUTh 00yueHHe 03 JOTMOJHUTEIIbHBIX 3aHATHH 110 COOTBETCTBYIOIICH JHC-
[UTIJINHE.

MunucrepcTBO 00pa3zoBaHus U Hayku Poccuiickoit @enepanuu

HuxHeKkaMCKU XUMHKO-TEXHOJIOTHYECKUM HHCTUTYT (puiuan) gpeaepaibHOro

roCyJIapCTBEHHOTO OOPKETHOTO 00Pa30BaTEIILHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHUs

«Ka3aHCKkUi HalMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTMYECKU YHUBEPCH-

TCT»



Dakynomem mexanuyecKui
Kageopa: Mawwun u annapamog xumuyeckux npou3eoocma
Hampasnenue noaroroBku/cnenuaibHOCTh: 15.04.02 TexHOMOTHYECKHE MAIIUHBI
1 000pyIOBaHUE
[Tpoduns moaroToBKM: XMMHUECKOE MAIIMHO- U allapaTOCTPOCHUE

TeMbl 0TUETOB 10 JIA00PATOPHBIM PadoTam
no nuctuiinae  b1.B.06 Bakyymusie Texaonoruu B HererazomnepepadboTke

1. Beenenue B ucnonp3zoBanre ChemCad.

2. MopenupoBanue peKTU(UKAIMOHHOTO OJI0Ka yCTaHOBKU peKTU(dUKaIMKU Ma-
3yTa.

3. COHpSI}KeHI/IC XapaKTCPUCTHUK OTACIBbHBIX OJI0OKOB BBIYMCIIUTCIBLHOMN MOJCIIN.
4. MOI[GHI/IpOBaHI/Ie KOHICHCAaITMOHHOI'O Oy0Ka YCTaHOBKH peKTI/I(bI/IKaHHI/I MasyrTa.

5. Ananu3 MareMaTuyeckoro onucanus npuniuna padotel [I9Ha. Cunres Bbrumc-
JUTEIbHONU MOJIETH.

6. AHanu3 MateMaTuuecKoro onvcanus npuHimna padotsl JKKBH.

Kpurepmuii ouenkn banaa
JleMOHCTpUpYET MOJHOE MOHUMaHUE MOCTABICHHOTO Bompoca. JlaeT moi-
HBIM pa3BepHYTHI OTBET HA OCHOBHOW Bompoc. Jlaet normuecku 000CHO-
BAHHBIN U MPABUJIBHBIN OTBET HA JOMOJHUTEIbHBIA BOIIPOC.

«3a4YTEHO0)» BBICTABJISICTCS CTYJICHTY, €CJIM OH MCYEPIbIBAIOIIE, TO0-
CJIeIOBaTEIbHO, YETKO U JIOTUUECKU CTPOMHO M3JlaraeT Marepuall, ymeer 6
TECHO YBSI3bIBaTh TEOPHUIO C MPAKTUKOW, UCIOJIB3YET B OTBETE MaTepuas
PEKOMEHTyeMOM JIUTEPATyphl, MPABUILHO 00OCHOBBIBAET IPUHSITOE PEIlie-
HUE, BJIAJICET Pa3HOCTOPOHHUMH HABBIKAMU W MPUEMAMHU BBITOIHEHUS
MPAKTUYECKUX 33/1a4.

JlaeT 40CTaTOYHO MOJIHBIN OTBET, C HAPYIICHUEM MTOCIEA0BATEILHOCTH U3-
noxxeHust. OTBeYaeT Ha JIOMOJHUTEIBHBIN BOMIPOC, HO 00OCHOBATH HE MO-
KeT.

«324YTEHO0» BBICTABJISICTCA CTYJACHTY, €CJIM OH IO CYIIECTBY U3JIaraet
MaTepua, MPaBUIbLHO IMIPUMEHSIET TEOPETUUYECKUE TTOJI0KEHUS TIPU PELLIE-
HHUU NIPAKTUYECKUX BOIIPOCOB.

JlaeT HemoHbBIA OTBET HA OCHOBHOU BoIpoc. He maeT oTBeTa Ha JONOIHU-
TEJIbHBIN BOIIPOC.

«324YTEHO0» BBICTABIIETCS CTYIEHTY, €CJIM OH UMEET 3HAHUSA TOJIBKO
OCHOBHOI'0 MaTepuralia, HO HE YCBOMJI €T0 JIETAJIEH, IOITYCKAEeT HETOYHOCTH,
HEJI0OCTAaTOYHO MPABWIbHBIC (POPMYIMPOBKH, HAPYIICHUS JIOTUUECKOU TI0-
CJIEJOBATEIILHOCTH B U3JIOKEHUU TPOTrPAMMHOI0 MaTepraa.




Het oTBerTa.

«HEe32a4YTEeHO0» BBICTABIAECTCA CTYJICHTY, KOTOPBIM HE 3HAET 3HAYU-
TEJIbHOM 4YacTh MPOrPaMMHOTO MaTepuasna, JONMYCKAeT CYLIECTBECHHbBIC
OIMMOKHA, HEYBEPEHHO, C OOJBIITMMHU 3aTPYyJAHCHHSIMHU OTBEYACT Ha BO- 0
npockl. Kak npaBuio, cTaBUTCS CTyJ€HTaM, KOTOPhIE HE MOTYT MPOJOJI-
XKUTh 00ydeHne 6€3 TOTOJTHUTEIBHBIX 3aHATHUN TI0 COOTBETCTBYIOIICH JVIC-
[UTIJIMHE.

BOITIPOCHI K 3AYETY
no gucuumuiiie  b1.B.06 Bakyymnbie TexHoJIoruu B HedTerasomnepepadoTke

Knaccuduxanus mporecco nepepadotku et Ha HIT3. TpeboBanus



U XapaktepucTtuku npoaykro HIT3.

KoMOnHMpOBaHHBIE BAKYYMCO3/1aI0IIHUE CUCTEMBI C Ta30BBIMU U KU/
KOCTHBIMM 37KEKTOPaMHU.

[lepeuenb ocHOBHBIX TexHOJIOrnYeckux 010koB HIT3. Tunossie cxeMbl
HII3 ¢ pa3znuuHoii riryOuHOI nepepaboTKu HEPTH.

daxTopsl, Baustonme Ha 3¢ dextuBHOCTh padoTel JKKBH. Maremaru-
yeckas mozgens JKKBH.

Crabunuzanus Heptu. CTabunmzanus METOJ0M PEKTU(DUKALINN.

[Tpunuun pa6otel XKKBH. KonctpyktuBHOE OodopmiieHue onHO U
JBYXCTYIIEHYATBhIX KUJIKOCTHBIX BAKyYyMHBIX HAaCOCOB C OCEBBIM U PaJUAJIbHBIM
BBOJIOM ra3a. X cpaBHUTEIbHBIE TOKA3ATENH.

DneKTpooOeccoInBaroias yCTaHOBKA. Y CTPOMCTBO 3JIEKTPOAETUAPA-
TOPOB.

['uppoumpkysinnonHbie BCC ¢ HCIIoNb30BaHUEM JKHJIKOCTHBIX 3KEK-
TopoB. Mx conocraBnenue ¢ [I19Hamu, nepcnekTuBbl BHEAPEHUS HA HEPTEra3ormne-
pepadaThIBAIOIINX TPEATPUATHSX.

Knaccuduxanus Bakyyma. ['a3pl paznoxenus u Hatekanus. [IpuHiu-
NUajgbHbIE CIIOCOOBI CO3/IaHUS U MOJICPKAHUS BaKyyMa, UX CPAaBHUTEIbHBIE XapaK-
TEPUCTHKMU.

TexXHUKO-3KOHOMUYECKHE TTOKA3aTe OTEUECTBEHHBIX U 3apyOeKHBIX
koHCcTpykimui [I9HoB. HanpaBienus ux coBepieHCTBOBAHUS.

BakyymHas cymika, Belapka TepMOIaOUIbHBIX MPOTYKTOB, OEIKOBBIX
Y BUTAMUHHBIX BELIECTB OPIraHUYECKOr0 MPOUCX 0K ICHUS.

[IpyHIMIBI pacyeTa U OCHOBBI KOHCTPYHPOBAaHMS OCHOBHBIX Y3JI0B
[I9HoB (9eKTOPHI, KOHJECHCATOPHI).

TexHonornueckas cxema Iporecca pekTudukanu Ma3yTa o] Bakyy-
MOM.

[TpuHIMN paboThl U KOHCTPYKTUBHOE O(OPMIIEHHE APOIKEKTOPHBIX
BAKYYMHBIX HACOCOB.

OO1Me npuHIUIBI cUCTEMHOro aHanu3a U noHstue o CXTC nmpume-
HUTEIBHO K BAKYYMHOM PEKTU(PUKALUOHHON YCTaHOBKE.

Hasnauenne u kinaccudukanus Bakyymcoszaaroumx cucreMm. KonueH-
CallMOHHbIE BAKYYMCO3/Ial0IIHNE CUCTEMBI PEKTU(UKAITMOHHBIX KOJIOHH.

OCHOBHBIE CBOMCTBAa M XapaKTEPUCTUKHU OTAENbHbIX 010k0B CXTC
IPUMEHUTEIBHO K BaKYyMHON PEKTU(UKALNOHHONW YCTAaHOBKE M UX COIJIACOBAaHUE
B paMKaXx €IMHON CUCTEMBI.

Texnonoruuyeckas cxema 0J10Kka BAKyyMHOM IIEpErOHKH Ma3yTa. Ama-
patypHoe oopmiieHHe 0J0Ka BaKyyMHOM IMMEPETrOHKH.

®dakTophl, BAMSIOMME HA (PYHKIMOHUPOBAHUE DPEKTHU(PUKAMOHHON
YCTAHOBKH, BKJIKOYas KOJIOHHY, MCHAPUTEIbHO-KOHJACHCALIMOHHBIEC Y3JIbl, TPaHC-
MOPTHBIE TPYOONPOBOBI U BaKYyyMCO3JAIOLIYI0 CUCTEMY. MeTObl UX B3aMMHOTO
COTJIACOBAHMSI.

brok BakyyMHO# neperonku masyta ycraHoBku DJIOY-ABT-6.

TpeOoBaHUsSI K COBPEMEHHBIM KOHTAKTHBIM YCTPONCTBAM KOJIOHHBIX
MaccoOMeHHbIX anmapatoB. Hacanku perymnsphsie 1 HeperymispHbsie. [IpoTuBoTou-
HBIE U IIEPEKPECTHOTOYHBIE HacaAKU. VX mperumyIecTsa U HEJOCTATKHY.

Crnenuguyeckue 0cCOOEHHOCTH KOHCTPYHUPOBAHUS BAKYYMHBIX KOJIOHH.



MeTtoapl pecTaBIeHHs XapaKTEpUCTUK HAcal0K ((pakTop ckopocTH,
ap¢exruBHOCTh, BOTT, runpasinueckoe conpoTusienue). [lepcrnekTuBHble KOH-
CTPYKLUU.

bnok atmocdepnoii neperonku HedTu. [IpuHnMnuansHas cxema 610Ka
AT ycranosku 2JIOY-ABT-6.

TapenpuaTbie KOHTaKTHBIE YCTpOWCTBa: OapOOTakHbBIE, CTpPYIHBIE,
KJIAllaHHbIE, MPOBAJIbHBIE, MPAMOTOYHbIE U Ap. CpaBHUTEIbHBIE XapaKTEPUCTHKH,
OCHOBHBIE HAIIPABJICHUS COBEPIICHCTBOBAHMS U PEKOMEHJALUN 110 MOACPHU3ALNHU
TapesbyaThiX KOJOHH.

[TpuHuMn nelcTBUA OCOOEHHOCTH MPOEKTUPOBAHNUS CIIOKHBIX PEKTH-
(pUKaLMOHHBIX KOJIOHH.

Crenuguyeckue 0COOEHHOCTH KOHCTPYHUPOBAHUS BAKYYMHBIX KOJIOHH.

[IpyHIMIBEI pacdyeTa U OCHOBBI KOHCTPYMPOBAHHUS OCHOBHBIX Y3JIOB
[I9HoB (3eKTOPHI, KOHJIECHCATOPHI).

TpeOoBaHUsS K COBPEMEHHBIM KOHTAKTHBIM YCTPOMCTBAM KOJOHHBIX
MaccoOMeHHBIX anmnaparoB. Hacanku perynspHsie U HeperyisipHbie. [IpotuBoTou-
HBIE U IEPEKPECTHOTOYHBIE HacaAKU. VX mpenMymiecTsa 1 HEJOCTATKH.

[IpyHIMIIBI pacyeTa U OCHOBBI KOHCTPYMPOBAHHUS OCHOBHBIX Y3JIOB
[I9HoB (3:KeKTOPBI, KOHAECHCATOPHI).
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