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Komnereunus:

[1K-3 - CriocoOeH npoBOANTH aHAIN3 COBPEMEHHBIX IPOEKTHBIX PEIICHUN IPU MPOEK-

TUPOBAHUH TEXHOJIOTMYECKOTO 000pYyAOBaHUs HePTEera30nepepadoTKH.
WNHAuKaTOphl TOCTUKEHHSI KOMIETEHIIUN:

I1K-3.1- 3HaeT 0OCHOBHBIE TPOIECCHI, TPOTEKAIOIINE B 000PYIOBAHNH, UX KOHCTPYKIIHIH;
METObI 00pabOTKK MH(POPMAIIMY U aHAJIN3A JAHHBIX MPU MPOEKTUPOBAHNN TEXHOJIOTHYECKOTO

obopynoBanus HedTerazonepepadoTKH.

[1K-3.2 - YMeet pa30uBaTh KOHCTPYKIUU HA Y3JIbl, COOPOUYHbBIE €UHUIII U ACTAIH, yCTa-

HaBJIMBATb UX B3aPIMOIIeI>’ICTBPIe U BIIMSIHME HA TEXHOJIOTUYECKUI ponecc.

[IK-3.3 - BnageeT HaBbIKaMH aHaJIM3a KOHCTPYKTOPCKUX PEIICHUI MpHU MPOEKTUPOBA-

HUU TEXHOJIOTHYECKOT0 000pyaoBaHus HeTerazonepepaboTKy.

Hnouxka- Omanvt hopmuposanus é npouecce 0ceoeHUA OUCUUNTUHDL
mopul 00- (ykazamw ece memwl uz PI1J])
cmuice- Hexyuu Ilpakmuue- | Jlabopamop- Kypcoeoii Haumenosanue oyenou-
HUA KOM- CcKue Hble 3aHs- npoexm (pa- HO20 cpedcmea
nemenuuu 3aHamus mus ooma)
IIK-3.1 Temwt 1, 2, 3, | He npeoy- | Temwt 1, 2, 3, He npeoy- Hoxknao, ouckyccus, Kou-
4,5, 6 cmompenwvt | 4, 5, 6 cmompenl mpoavHaa paboma 6
dopme pepepama, rx3a-
MeH.
TIK-3.2, Temwt 1, 2, 3, | He npeoy- | Temwt 1, 2, 3, He npeoy- Hoxknao, ouckyccus, Kou-
4,5, 6 cmompenwvt | 4, 5, 6 cmompenl mpoavHas paboma 6
dopme pepepama, rx3a-
MeH.
I1K-3.3 Temwt 1, 2, 3, | He npeoy- | Temwt 1, 2, 3, He npeoy- Hoxknao, ouckyccus, Kou-
4,5, 6 cmompenwvt | 4, 5, 6 cmompenl mpoavHas paboma 6
dopme pepepama, rx3a-
MeH.

Ilepeuens oyenounvix cpeocme no oucyuniune (MooyJo)

Ouenounvie cpeocmea | Kon-eo Min, 6annos Max, 6annos
(6a3zoewlit ypo- (noeviuwennuwlii ypo-
6€Hb) 6€Hb)
Jlabopamopnasa paboma 6 24 36
Koumponouaa paboma 1 5 10
(pepepam)
Jloknao 1 5 10
Huckyccusn 1 2 4
IK3amen 1 24 40
Hmoczo: 60 100




IIxana oneHuBaHUA

Hud-
poBoe
BBIpa-
KEHUE

Bripaxe-
HUE B
Oasutax:

CraoBecHoOe
BBIPpa)KCHHE

Kpurtepun OlieHKH HHAUKATOPOB JTOCTHIKCHUS
npu popMe KOHTPOJIS «IK3aAMEH»

87 -100

OtnuaHo (3a-
YTEHO)

O1eHKa «OTIMYHOY BHICTABISIETCS CTYIEHTY, €CIIH TEOPETHIECKOE CO-
JIepKaHUE Kypca OCBOCHO MOJHOCTHIO, 03 MpoOesioB; MCUEpITbIBa-
I0II[E, TTOCIIEIOBATENILHO, YETKO 1 JIOTHYCCKU CTPOMHO M3JIaraeT MaTe-
puait; cBOOOIHO CIIPABIISETCS C 3aja4aMiy, BOIIPOCAMH U APYTUMHU BH-
JaMHU TPUMEHEHUs 3HAHWI; UCTIOIB3yeT B OTBETE JOIOJIHUTEIbHBINA
MaTepuan BCe MPEAyCMOTPEHHBIE TTPOTPaMMON 3aJIaHUS BBIIOJTHCHBI,
Ka4eCTBO MX BBHIMOJIHEHUS OIIEHEHO YMCIIOM 0aylIoB, OMIM3KUM K MakK-
CUMaJIbHOMY; aHAJIM3UPYET MOIYUYCHHBIE PE3yIbTaThl; TPOSIBIISET Ca-
MOCTOSITEJILHOCTh IIPY BBITIOJIHEHUY 33/ I1aHUN

74 - 86

Xoporo (3a-
YTEHO)

OrneHKa «XOpOLIOY BBICTABISIETCS CTYACHTY, €CIIU TEOPETUUECKOE CO-
Jiep>KaHle Kypca OCBOEHO TOJTHOCTBIO, HEOOXOJUMBIE MPaKTUIECKHE
KOMITETCHIIMU B OCHOBHOM C(OPMHPOBAHBI, BCE TPEIyCMOTPEHHBIE
mporpaMmmoii 00ydeHHUs y4eOHbIC 3aJaHHs BHITIOJTHECHBI, KAYECTBO UX
BBITIOJIHEHUSA JOCTATOYHO BhICOKOE. CTYJIEHT TBEPIO 3HACT MaTepua,
TPaMOTHO U TIO CYIIECTBY HM3JIaraeT ero, He OMyCKas CyIIeCTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIPOC.

60 -73

Y noeneTBopH-
TENBHO (3a-
YTEHO)

OreHKa «yTOBJICTBOPUTEIIBHOY BBICTABIISICTCS CTYICHTY, €CITH TEOpe-
TUYECKOE CoJIepKaHue Kypca OCBOEHO YaCTUYHO, HO MPOOEIBl He HO-
CAT CYIIECTBEHHOTO XapakTepa, OONBIIMHCTBO TMPETYCMOTPEHHBIX
MPOrpaMMOii 33J]aHU BBITIOJHEHO, HO B HUX UMEIOTCS OUTHOKH, TIPH
OTBETE Ha IMOCTABIICHHBIH BOIPOC CTYACHT JOIMYCKAeT HETOYHOCTH,
HEJOCTAaTOYHO MPaBHIbHBIE (POPMYIHPOBKH, HAOIIOJAIOTCS HapyIIIe-
HUS JIOTHYECKOW TOCTIEIOBATEILHOCTH B M3JIOKEHUU TPOTPAMMHOTO
MaTepuaia.

Hwuxe 60

Heynosnerso-
PUTEITHHO
(HE 3auTEeHO)

OrneHKa «HEYAOBIETBOPUTEIHHO» BBICTABISIETCA CTYACHTY, €CIH OH
HE 3HAeT 3HAUYMTENFHOM YacTH MPOrpaMMHOT0 MaTepHalia, I0ImyCcKaeT
CYIIIECTBCHHBIE ONIMOKH, HEYBEPCHHO, C OOJBIIMMU 3aTPYAHCHUSIMHU
BEITIONHSIET NPAaKTUYSCKUE pPabOThI, HEOOXOAMMEBIC MMPAKTHUCCKUE
KOMIETSHIINN He c(pOpPMHPOBaHbI, OOJIBIIMHCTBO MPENXYCMOTPEHHBIX
nporpamMmoii 00ydeHus! y4eOHBIX 3afJaHUH HE BBIITOJHEHO, Ka4eCTBO
WX BBITIOJIHEHUS OIICHEHO YHUCIIOM 0aJIoB, OJTU3KUM K MUHUMAIILHOMY




MunuctepctBo 006pazoBanus u Hayku Poccuiickoit denepanuun
HwxHekamMcknii XUMHUKO-TEXHOJIOTUYECKUNA HHCTUTYT ((prmmnan) dpeaepanrbHOTo
roCyIapCTBEHHOTO OIOKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHUS
BBICIIET0 00Opa30BaHUs
«Ka3aHCKUI HallMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCH-
TET»
Daxynemem mexaHudeckuu
Kagpeopa: npoyeccol u annapamsi xumuueckux mexHoi02utl
Hanpapnenue noaroroBku/crenuanbHoCcTh: 15.03.02 TexHonmornueckue MaiHbl
1 000pyI0BaHUE

[Ipoduns noaroroBku: O6opynoBanue HedrerazonepepOOTKH

TeMbl T10KJIA10B
no guciummnHe  b1.B.J[B.01.02 BakyymHas TexHuka B HedTerazonepepadoTke

Obyuaromuecs pa30MBalOTCS Ha TPYIIIbI, KOJIUYECTBO KOTOPHIX OIMpEneseTcs KO-
JMYECTBOM [JOKJIAIOB. UJIEHBI KaKIOW TPYIIBI CAMOCTOSATENIBHO PACHpPENEISIIOT BO-
POCHI, OTBEJICHHBIE JIs1 JJOKIa/1a, MEXKIY COOOM.

Tema 2. Pektrdukanms HepTEIpOyKTOB MOJI BAKYYMOM.

[lepeuenb Tem M JOKIIAA:

1. bnok BakyymMHOU neperoHky Ma3zyta ycraHoBku DJIOY-ABT-6.

2. OcOOEHHOCTH TEXHOJOTUH BaKyyMHOW NMEPErOHKU Ma3yTa 10 MaclsiHOMY BapH-
aHTy.

3. KoH1eHCcalnOHHO-BaKyyMCO3/1at0LINE CUCTEMbI BAKYYMHBIX KOJIOHH.

Tema 3. Ananu3 ycioBuil (yHKIMOHHPOBAHUS BaKyyMHOM peKTHU(UKAIMOHHON
YCTAHOBKH C ITO3UIMI CUCTEMHOI'O NOAXO0AA.

IIepeuenp Tem s OKIIaaa:

1. Bakyymco3paaromye cucTeMbl 1 000py10BaHHeE.

2. BakyymMMeTpusi U KOHTPOJIb T€PMETUYHOCTH.

3. BakyymHuas (ri1y0oKoBakyyMHasi) IEperoHka Ma3yTa B HACAI0YHBIX KOJIOHHAX.

Tema 4. AnnapatypHoe opopmiieHre BaKyyMHON PeKTU(UKAIMOHHON KOJOHHBI.

1. ITpubGops! A1t U3MEPEHUS JABJICHHUS B BaKyyMHBIX CUCTEMaX U KOHTPOJIS CTe-
MEHU UX HETEPMETUYHOCTH.

2. IIpo6JieMbl OLIEHKH TEXHHUYECKOTO YPOBHS BBICOKOBAKYYMHBIX HACOCOB.

3. Pemienue nmpoOaeMbl «4UCTOTO BaKyyMay.

Tema 5. ITapoaxxekTopHbie BakyymHble Hacochl (IIOHHbI).

[lepeuens Tem it goknana: 1. KOHCTpYyKTUBHBIE U TEXHOJIOTHYECKHE OCOOEHHOCTH
ap03KEKTOPHBIX BAKYyM-HAaCOCOB yCTaHOBOK ABT

2. TpebGoBanwus, NpeAbSIBISIEMbIE K BAKYYMCO3/IAIOIINM CUCTEMAaM, U OCHOBHBIE TCH-
JICHIIUU KOHCTPYKTUBHOTO O(OPMIICHUSI BaKYyyM-HAaCOCOB

3. HekoTophle acleKThl SKCILUTyaTallii U COBEPIICHCTBOBAHUS BAKYyMCO3Ia0IINX
CUCTEM

4. OnpeneneHue yelbHbIX XapaKTEPUCTUK BaAKyYMHBIX MTAPOCTPYUHBIX HACOCOB.



Tema 6. )KugkoctHokolblieBble BakyyMHble Hacochl (JKKBH)

[lepeuens Tem s noxnana: 1. [lonarue 06 OCHOBHBIX XapaKTEPUCTUKAX BAKyyM-
HBIX TApPOCTPYHHBIX HacocoB. HekoTophie cBeieHHs 00 UCTEUEHUH U3 COMEI

2. BakyyMmHbI€ 3KEKTOpPHBIE HacOChl. KOHCTpYKIIMK HACOCOB

3. Bycrepnsbie Hacockl. [IpuHIUI AEHCTBUS U XapaKTEPUCTHKU

4. PaGouue xuaKoCTH OyCTEpHBIX HACOCOB

5. BpICOKOBaKyyMHbIE ITAPOCTPYHHBIE HACOCHL. [IpUHIUIT 1eliCcTBUS

6. Teopust BBICOKOBAKYYMHOT'O Hacoca. XapaKTEPUCTUKN BBICOKOBAKYYMHBIX HACO-
COB. beIcTpOTa IEUCTBUA

7. Ilpenenbublii BakyyM. Hanbouibiiee BbIITyCKHOE JIaBJICHUE

8. Paboune ®UAKOCTH BBICOKOBAKYYMHBIX MMAPOCTPYHHBIX HACOCOB

9. KoHCTpyKIIMM BBICOKOBAKYYMHBIX HAacOCOB. BakyyMHbIE MMapOCTpyWHBIE arpe-
raTsl.

10. TeruoBo# 6ajlaHC BaKyyMHBIX MTAPOCTPYHHBIX HACOCOB.

Kpurepun ouenku: BricTyrieHue ¢ J0KIaA0M MPEANoNaracT 3HaUYUTEIbHYIO ca-
MOCTOSITENIbHYIO paboTy oOyuaromerocs. Jlokiiaz 10KeH BRIMOIHATH Psil TPEOOBAHUI:
€ro CoJep>KaHUE COOTBETCTBOBATH 3asABIICHHOM TE€ME; 1€ COOTBETCTBOBATH 3a/1ayaMm;
JIOTUYHOCTh U TOCJIEJ0BATEIbHOCTD M3JI0KEHHSI MaTepuania; clocoOHOCTh K pabore ¢
JUTEpaTypHBIMU UCTOYHUKaMH, IHTepHET-pecypcaMu, CIPaBOYHOM U SHLIUKIIONEANYe-
CKOM JTUTEepaTypoil; 00beM HCCIETOBAHHON TUTEPATYpPhl U APYTHX UCTOYHUKOB HH(OP-
Mallly; CIIOCOOHOCTh K aHAIIM3Y U 00001eHII0 HH(OPMAIIMOHHOTO MaTepuaa, CTeleHb
MOJHOTHl 0030pa COCTOSIHUSL BOIPOCA; OOOCHOBAHHOCTH BBIBOJIOB; IPABHIBHOCTH
oopmieHns (COOTBETCTBHE CTAaHIAPTY, CTPYKTYpHAsl YIOPSIOYEHHOCTh, CCHUIKH, LU~
TaThl, TAOIMIII U T.1I.).

Hlkana nuddepenponana mno psagy kpurepuen. OOLIHi pe3yapTaT CKIIaIbIBACTCS
KaK cCymMMa 0aJuIoB IO MPeICTaBICHHBIM KpUTEpHUsiM. MakCUMallbHbIN 0ast 3a BHICTYII-
neHue ¢ gokianom — 10 6anos.

Kpurepuii oueHku banaa
AKTYaJlbHOCTb TEMBI 0,5
[TonHOE packpeITHE TPOOTIEMBI 1,5
Hanuune coOCTBEHHOM TOYKH 3pEHUS 2
Hannune npesenrannn 2
Hannune oTBETOB HA BOIIPOCHI Ay AUTOPUU 2
JIOTMYHOCTP M NOCIIEI0BATEIBHOCTD U3J10KECHUS 1
OTCcyTCTBHE OIIMOOYHBIX WU TPOTUBOPEUUBBIX MOJOKEHHM 1
HTOoro 10




MunuctepctBo 06pazoBanus u Hayku Poccuiickoit deneparnuun
HwxHekamMcknii XUMHUKO-TEXHOJIOTUYECKUNA HHCTUTYT ((prmmnan) dpeaepanrbHOTo
rOCyIapCTBEHHOTO OIOPKETHOTO 00Pa30BaTEIBHOIO YUPEKACHUS
BbICILIETO 00pa30BaHUs
«Ka3aHCknil HaMOHAJIBHBIN UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET
Daxynvmem mexaHudeckKuu
Kagpeopa: npoyeccw u annapamsi xumuueckux mexHoi02utl
Hanpapnenue noaroroBku/crenuanbHoCcTh: 15.03.02 TexHonmornueckue MaliHbl
1 000pyI0BaHUE

[Ipoduns noaroroBku: O6opynoBanue HedrerazonepepOOTKH

IMepeveHnb TeM JIsi TUCKYCCHH
no auctuummae  b1.B.J/[B.01.02 Bakyymuast Texauka B HedTerazonepepadoTke

Obyuaromuecs pa30MBalOTCS Ha TPYIIIbI, KOJIUYECTBO KOTOPHIX OMpenesieTcs KO-
JMYECTBOM TE€M JTUCKYCCHM, B YACTHOCTH HA MATH. YJEHBI KaXJAO0W TPYMIBI CAaMOCTOSI-
TEJIBHO PACTIPEAEISAIOT BONPOCHI, OTBECHHBIE AJIs1 JUCKYCCHUU, MEXTY COOOM.

Tema 1. BBenenue. O0s1acTH NpuMeHeHUsI U MPeMMYIIECTBA BAKYYMHOM TeXx-
HOJIOTHM B He()Terazonepepadorke.

llepeuensv ouckyccuonnvix mem: 1. CoBpeMeHHbIE TEXHOJIIOTMH HETe- U ra3onepe-
pabOTKH.

2. OHeprod3¢p(HeKTUBHBIC TEXHOJIOTUH MOJITOTOBKH U MepepadOoTKH HEDTHU U raza.

3. CoBpeMeHHbIE€ TEXHOJIOTUH CHYXKEHHUS 3arpsi3HeHUs Ouochephl MpenpusTUIMU
HedTerazonepepaboOTKu

4. TepMoguHAMUKA M MEXaHU3M, KHHETHKA KaTATMTHYCCKUX MPEBpAIICHUN TTPH-
POJIHBIX PHEPTOHOCHUTEIEH Ha TTOBEPXHOCTH d(PPEKTUBHBIX TBEPBIX KATAIH3ATOPOB HA
OCHOBE JIOCTYITHBIX [I€OJIUTOB

5. XuMHUYeCKHe peareHThI JIJIsl CHUKEHUsT 00pa3oBaHus achanbTeHocMoIomapadu-
HOBBIX OTJIOXKEHHI Ha TOBEPXHOCTU HACOCHO-KOMITPECCOPHBIX TPYO.

VYyacTue B TUCKYCCUH KaXKIOTO OOYYArOIIETOCs SBISIETCS 00s3aTeNbHBIM. KasKbIit
MarucTpaHT UMEET BO3MOKHOCTh MCIIOJB30BaTh ONpPEEICHHbBIE CIPABOYHbIE MaTEpH-
anbl. Jluckyccusi He JOJKHA BBIXOJUTD 3a Mpeesibl 0003HAYEHHOW TEMbI, OHa JIOJKHA
CTPOUTBHCS HAa HAYUYHBIX MOJOKEHUAX U METOJaX, €€ 1eJib — Pa3pelInTh Ha TeOpeTHYe-
CKOM YPOBHE CYLIECTBYIOIIEE MPOTUBOPEUUE, MPEAJOKUTh MOJEIb WIH aJTOPUTM ISt
BbIXOJa M3 cuTyauuu. IIpenonaBarenb HampaBiIsieT XOJA JUCKYCCHUU M TOJBOAMUT €€
UTOTH.

Kpurepuii oueHku bana
JleMOHCTpUpYyET NOTHOE MOHMMAaHUE MOCTABJIEHHOM 3a1a4u. Jlaet noruye-
CKA 00OCHOBAHHBIN, MOJHBIM U MPABUJIIBLHBIA OTBET Ha BOMPOCHL. OTCYT- 4

CTBHE OMMOOYHBIX BHICKA3bIBAHHM, APTYMEHTUPOBAHHOCTb.

JlaeT 1ocTaTOYHO MOJHBIN OTBET, C HAPYIICHUEM TTOCIIeI0OBATEIILHOCTH U3-
J0xeHus. IMEeroTcst TpyTHOCTH B 000CHOBAaHHOCTH CBOET'O OTBETA.

JlaeT HemoaHbIN OTBET (B 0OIIMX YepTax) Ha BOMPOC. 2




| Her otBera. | 0 |

MunuctepctBo 006pazoBanus u Hayku Poccuiickoit denepanun
HwxHekamMcknii XUMUKO-TEXHOJIOTUYECKUNA HHCTUTYT ((prmmran) dpeaepanibHOTo
roCyIapCTBEHHOTO OIOX)KETHOTO 00pa30BaTEIBHOTO YUPEKICHUS
BBICIIET0 00Opa30BaHUs
«KazaHckuil HalMOHAIbHBIN UCCIIEI0BATEIbCKUIM TEXHOJIOTMUECKUI YHUBEPCHU-
TET»
Dakynvmem mMexaHuiecKuti
Kagpeopa: npoyeccwt u annapamsi xumuueckux mexHoi02utl
Hanpapnenue noaroroBku/crenuanbHoCcTh: 15.03.02 TexHomornueckue MauHbl
1 000pyI0BaHUE
[Tpoduns moarorosku: O6opynoBanue HedTEera3onepepOOTKU

Tembl KOHTPOIBHBIX PadoT B opMme pepepara
no guciuminHe  b1.B.J[B.01.02 BakyymHas TexHuka B HedTerazonepepadoTke

[lepeuens Tem pedepaToB OXBATHIBAET BCE MIECTh MPOMACHHBIX TEM TUCHUIUIMHBI.

1. Pextudukanus mazyra, CTUpOJIa U APYTUX MPOAYKTOB OPraHMUYECKOTO CUHTE3a,
IIPOBOJMMBIX 0]l BAKYYMOM.

2. BakyymHas cylika, BbIIIapKa T€PMOJIAOUIIBHBIX MPOTYKTOB, OCIKOBBIX M BUTA-
MHHHBIX BEIIECTB OPTaHUYECKOTO MPOUCXOKICHHUS.

3. Knaccuduxkamus Bakyyma.

4. I'a3bl pa3yioKeHUsI U HATEKaHUSI.

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

6. TexHonornyeckas cxema Inporecca peKTuuKay Ma3yTa ol BAKyyMOM.

7. [lonsiTie 0 HEMPEPHIBHBIX HE(PTAHBIX CMECSX.

8. CriocoObl IIpeACTaBICHHS UX COCTABa.

9. Kpusbie ogHokpatHoro ucnapenus (O) u UCTUHHBIX TeMIEepaTypPHBIX KPUBBIX
(UTK).

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

11. [lepcnexkTuBbl pa3BUTHS IpoLiecca peKTU(PUKauu HePTenpoAYKTOB U HapaB-
JICHUS UX YCOBEPILIEHCTBOBAHMUSI.

12. O01ure NpUHIMIBI CUCTEMHOT0 aHanu3a U noHsTre 0 CXTC npuMeHUTENBHO K
BAKYyYMHOH pPeKTU(UKATMOHHOW YCTAaHOBKE.

13. OcHOBHBIE CBOMCTBA U XapaKkTepucTuku oTaenbHbIX 010koB CXTC u ux corna-
COBAHUE B PAMKaxX €JMHOW CUCTEMBI.

14. dakropsl, BIUAOMIKE HAa PYHKIIMOHUPOBAHUE PEKTU(DUKAIIMOHHON YCTaHOBKH,
BKJItOUYasi KOJIOHHY, UCTIAPUTEIIbHO-KOHIEHCAIIIOHHBIE Y3JIbl, TPAHCIOPTHBIE TPYOOIIPO-
BOJBI M BAKYyMCO3JAIOILYI0 CUCTEMY. METObI X B3aMMHOTO COTJIACOBAHHSI.

15. TpeboBaHUsI K COBPEMEHHBIM KOHTAKTHBIM YCTPOMCTBAM KOJIOHHBIX MacCcO00-
MEHHBIX aIlllapaToB.

16. Hacanku perynsipHble U HEpPETYJIISIPHBIE.



17. IIpoTuBOTOYHBIE U IEPEKPECTHOTOUHBIE HacaaAKu. VIX mpenMylecTsa u HeJo-
CTaTKH.

18. Metoabl npeacTaBieHUsl XapaKTepPUCTUK Hacagok ((hakTop ckopoctu, 3ddex-
TUBHOCTh, BOTT, runpaBnrueckoe CONPOTHUBIICHHUE).

19. IlepcnekTuBHBIE KOHCTPYKUMU. TapenpyaTble KOHTaKTHBIE YCTpoiicTBa: OapOo-
Ta)KHbIE, CTPYHHbIE, KIallaHHbIE, IPOBAJIbHBIE, IPAMOTOYHBIE U JIp. CpaBHUTENbHBIC Xa-
PAKTEpUCTUKH, OCHOBHBIE HAIIPABJICHUSI COBEPLIEHCTBOBAHUS U PEKOMEHIalluU 110 MO-
JNEPHU3ALMN TapEIbUaThIX KOJOHH.

20. IIpuHuun paboThl U KOHCTPYKTUBHOE 0(OPMIIEHUE MAPOIKEKTOPHBIX BAKyyM-
HBIX HaCOCOB.

21. IlpyHUMIBl pacyeTa U OCHOBBI KOHCTPYMPOBAHHUS OCHOBHBIX y370B [IDHOB
(9’KEKTOpBI, KOHJIEHCATOPHI).

22. TeXHHUKO-3KOHOMUYECKHUE TOKA3aTeId OTEYECTBEHHBIX M 3apyOEkHBIX KOH-
crpykunid [IDHoB. HanpaBneHnus ux coBepI€eHCTBOBAHUS.

23. I'maponupkyisiiinonabie BCC ¢ UCIOIBb30BaHUEM KUJKOCTHBIX 35KEKTOPOB. X
conoctaBinenue ¢ [I9Hamu, nepcnekTUBBl BHEApPEHUsS Ha HedTerasonepepadaTbiBaro-
LIUX NPEAIPUATHSX.

24. Ipuniun padotsr JKKBH.

25. KoHCTpyKTHBHOE O(pOpMIIEHHE OHO U JBYXCTYNEHYATHIX KUAKOCTHBIX BaKy-
YMHBIX HACOCOB C OCEBBIM U pauaibHbIM BBOJIOM ra3a. FIX cCpaBHUTENIbHbBIE IOKA3aTEH.

26. ®akropsl, Bhustomue Ha d3¢dexktuBHOCTh padoThl JKKBH.

27. Marematnueckas Mmoaeib JKKBH.

28. KoMOMHUpOBaHHBIE BAKYYMCO3IA0IINE CUCTEMbI C Ta30BBIMH U KUJKOCTHBIMU
9KEKTOPAMH.

29. Ilpumepsl yCOBEPLIEHCTBOBAHUS MPOMBIIIIEHHBIX TEXHOJIOTHYECKUX BaKyyM-
CO3JAI0LIMX CUCTEM HEPTEXUMHUECKUX MTPOU3BOICTB.

Kpurepun ouenku. OrieHka 3a OTBET Ha BOIPOCHI K aBTOPY pedepara, mpoBOIu-
MBIl B (hOpMe YCTHOTO OMpOCca 3HAHUU CTYACHTOB, OCYIIECTBIISIETCSI B COOTBETCTBUH C
OaJIbHO-PEUTUHTOBOIM CUCTEMOM M TpeIoiaraeT MakCuMaibHbIN Oamt 3a oTBeT — 10.
OueHrBaHuE OTBETA CTYAECHTA IPOU3BOIUTCS 110 CIEIyIOIIEeH 1IKajie OalIoB.

Kpurepuii oneHkn bana
JIeMOHCTpUpYyET MOJHOE MOHUMaHUE MOCTABIEHHOTO Bompoca. Jlaet noJ-
HBIN pa3BEpHYTHIN OTBET HA OCHOBHOM Borpoc. JaeT joruuecku 060CHO-
BAHHBIN U MPABUJIBHBIN OTBET HA JOMOJHUTENIbHBIN BOMIPOC.

«3a4YTE€HO0» BBICTABJISIETCA CTYJCHTY, €CJIM OH MCUEPNBIBAIOLIE, I10-
CJIEIOBATEIbHO, YETKO U JIOTMYECKH CTPOMHO M3iaraetr Marepuani, ymeer | 10
TECHO YBSI3bIBAaTh TEOPHUIO C MPAKTUKOW, UCIIOJIB3YET B OTBETE MaTepHUall
PEKOMEHTyeMOM JTUTEPATYPHI, MPABIIIBHO 0OOCHOBBIBAECT MPUHATOE pellie-
HUE, BJIAJCET PA3HOCTOPOHHUMH HABBIKAMU W IMPHUEMAMH BBIIOJHEHUSA
MPAKTUYECKUX 3a7a4.




I[aeT JO0CTAaTO4YHO MOJIHBIN OTBCT, C HAPYHICHUCM ITOCJICJOBATCIILHOCTHU HU3-
moxenusa. OTBeyaeT Ha I[OHOHHHTGHBHBI?I BOIIPOC, HO 000CHOBAThH HE MO-
KCT.

«3AaYTEC€HO0» BbLICTABIACTCA CTYACHTY, €CJIM OH I10 CYIICCTBY HU3J1aract
MaTcpuajl, HpaBUJIbHO IIPHUMCHSCT TCOPCTUUCCKUC TTIOJIOKCHUA IIPHU PCIIC-
HHUH MMPAKTHUYICCKUX BOIIPOCOB.

JlaeT HemoIHbBIA OTBET HA OCHOBHOM Bompoc. He maeT orBeTa Ha JOIOJIHU-
TEJIbHBIN BOIPOC.

«324TEHO0» BBICTABJISIETCS CTYAEHTY, €CJIM OH UMEET 3HAHUS TOJIBKO
OCHOBHOTO MaTepuaia, HO HE YCBOWJI €T0 JIeTajeH, I0IMYyCKAaeT HETOYHOCTH,
HEJIOCTATOYHO MpaBUJIbHBIC ()OPMYJIUPOBKH, HAPYIIECHUS JTOTHYECKOM T10-
CJI€JTIOBATEIILHOCTH B M3JI0KEHUHU MPOTPAMMHOI0 MaTepraia.

Het oTBeTa.

«HEe32a4YTEeHO0» BBICTABIAECTCA CTYJCHTY, KOTOPbIM HE 3HAET 3HAYU-
TEJIbHOM 4YacTh MPOrpaMMHOTO MaTepuasna, AONMYCKAeT CYLIECTBEHHbBIC
OIMMOKK, HEYBEPEHHO, C OOJBIIUMHU 3aTPYJHEHUSMU OTBEUYAET HA BO-
nmpockl. Kak mpaBuio, cTaBuTCs CTyJI€HTaM, KOTOPBIE HE MOTYT MPOJO0J-
KUTh 00yueHne 6€3 TOMOJIHUTETbHBIX 3aHATUH IO COOTBETCTBYIOIICH JHC-
IIUTUIAHE.




MusnucTtepcTBo 00pa3zoBaHus U Hayku Poccuiickoit denepanuu

HuxHeKkaMCKU XUMHKO-TEXHOJIOTHYECKUM HHCTUTYT (puauan) ¢peaepaibHOTro

roCyIapCTBEHHOTO OIOP)KETHOTO 00pa30BaTEIBHOTO YUPEKICHUS

BBICIIIET0 00pa30BaHUs
«Ka3aHCknil HallMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCH-
TEeT»
QDaxynvmem mexaHudeckKuu
Kageopa: npoyeccvl u annapamuvl Xumuueckux mexHoi02uil
Hanpapnenue noaroroBku/crenuanbHoCcTh: 15.03.02 TexHomornueckue MauHbl

1 000pyI0BaHUE

3yTa.

[Ipoduns noaroroBku: O6opynoBanue HedrerazonepepOOTKH

TeMbl 0T4ETOB 10 J1A00PATOPHBIM padoTamM
no auciuiinae b1.B.J[B.01.02 BakyymHas TexHUKa B HedTerazonepepadoTke

1. Beenenue B ncnoiss3zoBanre ChemCad.

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

3. ConpsixeHue XapaKTepUCTUK OTAEIbHBIX OJIOKOB BBIYMCIUTEIBHON MOJIETH.
4. MoaenupoBaH#e KOHICHCAITMOHHOTO 0JI0Ka YCTAaHOBKU PEKTU(UKAIIMY Ma3yTa.

5. AHanu3 MaTeMaTU4ecKoro onucanus npuanuna padotel [IDHa. Cunres Berunc-

JIATEIILHOU MOJIEITH.

6. Ananu3 mareMaTudeckoro onucanus npuHimmna padotsr JKKBH.

Kpurepuii ouenku bana

JIeMOHCTpUpYyET MOJHOE MOHUMaHUE MOCTABIEHHOTO Bompoca. Jlaet noJ-
HBIN pa3BEpHYTHIN OTBET HAa OCHOBHOM Borpoc. JlaeT jmornuecku 060CHO-
BAHHBIN U MPABUJIBHBIN OTBET HA JONOJHUTENIBHBIM BOMPOC.

CJIEA0BATEIbHO, YETKO U JIOTUYECKU CTPOMHO U3JIaraeT Marepuai, yMEeT 6
TECHO YBS3bIBaThb TEOPHUIO C IPAKTUKOW, UCHOJIB3YET B OTBETE MaTepHal
PEKOMEHTyeMOH JINTEPATyphl, IPaBUIHLHO 0OOCHOBBIBAECT IPUHATOE PEIlIe-
HUE,
IIPAKTUYECKUX 3a/1a4.

«GaYTECHO0» BBLICTABJIACTCA CTYACHTY, €CJIM OH HMCYUCPIIbIBAIOLIC, I10-

BJIaJICCT PAa3HOCTOPOHHHMMU HABBIKAMH MU IIPHCMAMH BBIITOJIHCHUA

I[aeT JOCTAaTO4YHO MOJTHBIN OTBCT, C HAPYHICHUCM I10CJICTOBATCIbHOCTH U3~
amoxxenusa. OTBeyaeT Ha I[OHOHHHTGHBHBIﬁ BOIIPOC, HO 000CHOBATh HE MO-
KCET.

MaTepuall, IpaBUJIbHO IIPUMCHACT TCOPECTUUCCKUC ITIOJTOXKCHUA IIPHU PCIIC-
HHUH IMMPAKTHUICCKUX BOIIPOCOB.

<«GaYTEHO» BBICTABIIACTCA CTYACHTY, €CJIM OH 110 CYIICCTBY HU3JIaract




JlaeT HemoaHbBIM OTBET HA OCHOBHOU BoIlpoc. He maeT orBeTa Ha 1OMOJIHHU-
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, HAPYIIEHUS TOTUYECKON MO-
CJIEA0BATEIBbHOCTU B M3J105KEHUU TPOrPAMMHOI0 MaTepuaa.

Her oTBerTa.

«HE3a4YTEeHO0» BBICTABIIACTCA CTYJCHTY, KOTOPBIM HE 3HAET 3HAYM-
TEJIbHOM 4YacTh MPOrpaMMHOTO MaTepuajna, AONMYCKAaeT CYIIECTBEHHbBIC
OIIMOKH, 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.




MunucTepcTBO 00pa3zoBanus U Hayku Poccuiickoit denepanuu
HuxHeKkaMCKU XUMHKO-TEXHOJIOTHYECKUM HHCTUTYT (puuan) ¢peaepaibHOTro
roCyIapCTBEHHOTO OIOP)KETHOTO 00pa30BaTEIBHOTO YUPEKICHUS
BBICIIET0 00Opa30BaHUs
«Ka3aHCKUI HallMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCHU-
TET»
Dakxyrvmem mexanuyeckuul
Kageopa: npoyeccvl u annapamul Xumuieckux mexHoio2uil
Hanpapnenue noaroroBku/crenuanbHoCcTh: 15.03.02 TexHomornueckue MaiiHbl
1 000pyI0BaHUE

[Ipoduns noaroroBku: O6opynoBanue HedrerazonepepOOTKH
OK3AMEHAIIMOHHBIE BUJIETHI

no gucuumimHe  b1.B.JIB.01.02 Bakyymuas texHuka B HeTerazonepepadboTke

IK3aMeHAIMOHHBINA OmJieT Ne 1

1. Knaccudukanus npoueccon nepepadotku HegT Ha HI13. TpeboBanus
Y XapakTepucTuku npoaykros HII3.
2. KomOuHMpoBaHHBIE BaKyyMCO3JAIOIINE CUCTEMBI C Ta30BBIMH U KU~

KOCTHBIMH 3KCKTOpaMH.

IK3aMEeHAIIMOHHBINA OnyeT Ne 2

1. [Tepeuenb ocHOBHBIX TexHOJIorH4Yeckux 0s10koB HII3. Tunoskie cxembl
HII3 ¢ paznuuHo# riryOuHOM niepepaboTKu HEPTH.
2. daxkrtopsl, Bustomume Ha 3¢pdexktuBHOCTh padoThl JKKBH. Matematu-

yeckas mouein JKKBH.

JK3aMeHAUMOHHBI Onier Ne 3
1. Crabunuzanusa Hedptu. Ctabunuzanus METOI0M PEKTU(UKALINH.
2. [Mpunuun pa6oter XXKBH. KoncrpyktuBHoe odopmienue onHo u
JIBYXCTYTEHYATHIX >KUJIKOCTHBIX BaKyyMHBIX HACOCOB C OCEBBIM U PaJAHAIBHBIM
BBOJIOM Ta3a. VX cpaBHUTEIbHBIEC TOKA3aTEINH.

JK3aMeHAIMOHHBIN Onyer Ne 4
1. DNIeKTPoOoOeCcCoIMBaOIIasl YCTAHOBKA. Y CTPOMCTBO AJIEKTPOJAETHApPA-
TOPOB.
2. [IMuaponupkynsuronabie BCC ¢ ucnoib30BaHUEM KUJIKOCTHBIX KEK-
TopoB. Mx comocrarnenue ¢ [I9Hamu, nepcrnekTrBbl BHEIpEeHUs Ha HedTeras3omne-
pepadaThIBAIOIINX MPEINPUITHSIX.

IK3aMEeHALMOHHBINA OmJieT Ne 5

1. Knaccudukanus Bakyyma. ['a3pl pa3noxenust u HaTekanus. [Ipuniu-
MUAIbHBIE CITIOCOOBI CO3/IaHUs U MOAEPKaHUsI BaKyyMa, UX CPaBHUTEIbHbBIE XapaK-
TEPUCTHKHU.

2. TeXHUKO-DKOHOMUYECKUE TTOKA3aTEeN OTEYECTBEHHBIX U 3apyOeKHBIX



koHcTpykuui [I9HoB. HanpaBienus ux coOBepIICeHCTBOBAHUS.

IK3aMEeHALMOHHBINA OnJieT Ne 6

1. BakyywmHas cymika, Belapka TepMOJIaOUIbHBIX MPOAYKTOB, OETKOBBIX
Y BUTAMUHHBIX BEIECTB OPraHUYECKOr0 MPOUCXO0KACHUS.
2. [IpyHIMNBI pacyeTa U OCHOBBI KOHCTPYWPOBAaHMS OCHOBHBIX Y3JI0B

[I9HoB (3:KeKTOPBI, KOHAEHCATOPHI).

IK3aMeHAIMOHHBIN OnjieT Ne 7
1. TexHosoruyeckas cxema Ipoiiecca peKTu(Gukaiu Ma3yTa 1noji Bakyy-
MOM.
2. [IpuHIMO paboThl U KOHCTPYKTUBHOE O(OPMIIEHHE MAPOKEKTOPHBIX
BaKyyMHBIX HaCOCOB.

IK3aMEeHALMOHHBIA OmJieT Ne 8

1. OO1ume npuHUMUITBI cucTeMHOro aHanm3a U nonstue o CXTC npume-
HUTEJIbHO K BAKYYMHOM pEeKTU(PUKAITMOHHOM YCTaHOBKE.
2. Hasnauenme u knaccuukanus Bakyymcosgarommx cucteMm. Konaen-

CallMOHHBIC BAKYYMCO3ar0INEC CUCTCMbI peKTI/I(l)I/IKaHI/IOHHBIX KOJIOHH.

JK3aMeHAIMOHHBIN OusteT Ne 9
1. OCHOBHBIE CBOMCTBAa U XapaKTEPUCTUKHU OTIEIbHBIX O010K0B CXTC
MPUMEHUTENBHO K BAKYYMHOU pEKTU(HUKAIITMOHHONW YCTAHOBKE U UX COTJIACOBAaHHUE
B paMKax €MHON CUCTEMBI.
2. TexHonornyeckas cxema 06J10ka BAKYYMHOM MEpEroHK MazyTa. Amnrma-
patypHoe oopmieHre 0JI0Ka BAKYYMHOM MEPETOHKHU.

JK3aMeHAUMOHHBII Onster Ne 10
1.  @axropsl, BiAUSIOUIME Ha (YHKIMOHUPOBAHHE PEKTUPUKALMOHHON
YCTaHOBKH, BKJIIOYasi KOJIOHHY, MCIIAPUTEbHO-KOHIEHCAIIMOHHBIE Y3Jbl, TPaHC-
MOPTHBIE TPYOOIIPOBOBI U BaKyyMCO3JIAIOIIYI0 CHCTEMY. MeTo/Abl MX B3aUMHOIO
COTJIaCOBaHUSI.
2. biiok BakyyMHOI nieperoHku Ma3yta yctaHoBku DJIOY-ABT-6.

IK3aMeHAIIHOHHBIN OnJieTr Ne 11
1. TpeboBaHUsS K COBPEMEHHBIM KOHTAKTHBIM YCTPOMCTBAM KOJOHHBIX
MaccOOMEHHBIX amnmapaToB. Hacagku peryispHbeie U Heperyssipabie. [IpoTuBoToU-
HbIE U TIEPEKPECTHOTOYHBIE HAacaaKu. VX nmpeumyIiiecTBa U HEJJOCTATKH.
2. Crnenuduueckrne 0COOEHHOCTU KOHCTPYUPOBAHUS BaKYYMHBIX KOJIOHH.

IK3aMeHAIIMOHHBIN OmJiet Ne 12

1. MeTobl MIpecTaBICHHS XapaKTEePUCTUK HacaloK ((pakTop CKOPOCTH,
sapdexruBHocTh, BOTT, runpasiauueckoe conpotusieHue). IlepcrnekTuBHbIE KOH-
CTPYKLIUH.

2. bnox armocdepHnoii neperonku Hedru. [IpuniunuansHas cxema 610ka

AT ycranoBku DJIOY-ABT-6.



JK3aMeHAIIHOHHBIN OnJieT Ne 13
1. TapenbuaTbie KOHTaKTHBIE YCTpOWCTBa: OapOOTakHbBIE, CTpPYIHBIE,
KJIallaHHbIE, POBaJIbHbIC, MIPAMOTOUYHBIE U Ap. CpaBHUTENbHbBIE XapaKTEPUCTUKH,
OCHOBHbIE HANpaBJICHUS COBEPUICHCTBOBAHUS M PEKOMEHAINH 10 MOJEPHU3AINN
Tapeab4yaThIX KOJOHH.
2. [TpuHuMI AeWcTBUA OCOOCHHOCTH MPOEKTUPOBAHUS CIIOKHBIX PEKTH-
(UKAIMOHHBIX KOJIOHH.

IK3aMeHAIIMOHHBIN OnJieT Ne 14
1. Crerupmyeckue 0COOCHHOCTH KOHCTPYHUPOBAHUS BAKYYMHBIX KOJIOHH.
2. [TpuHIUIIEI pacdyeTa W OCHOBBI KOHCTPYHWPOBAaHUS OCHOBHBIX Y3JIOB
[IT9HoB (37KeKTOPBI, KOHAECHCATOPHI).

Jx3aMeHAllMOHHBIH OmyieT Ne 15
1. TpeOoBaHUsS K COBPEMEHHBIM KOHTAKTHBIM YCTPOICTBAM KOJOHHBIX
MaccoOMeHHbIX anmnapaToB. Hacangku peryispHbeie U Heperyisipabie. [IpoTuBoToU-
HBIE U IEPEKPECTHOTOYHBIE HAcaKU. VX npeumyiiecTBa U HEJJOCTATKH.
2. [IpuHLIMOBI pacyeTa U OCHOBBI KOHCTPYUPOBAHHS OCHOBHBIX Y3JI0B
[I9HoB (3:KeKTOPBI, KOHAEHCATOPHI).
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