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Hepeueub Komnemeuuuﬁ u uudukamopoe oocmudiceHus Komnemeuuuﬁ c
YKazanuem smanoe qbopmupoeauuﬂ 6 npouecce oceoeHun 0uCl(lanHlel

Kommerentms I1K-1- cnocoben ocyuiectsnsts c6op 1 aHanms Hay4yHO-TEXHUYECKON MHDOPMALIMK,
pa3pabaTtbiBaTb ¥ 0pOpMAATL pabouyio AOKYMEHTALIMIO 1 NpoekT ACYTI.

HHOUKamOPbl 0oCmudiCeHUs KomnemeHnyuu.

IIK-1.1- cnocobeH ocyluecTBnsATL COOP M aHaM3 Hay4YHO-TEXHUYECKOW MH(OpMaLnK,
paspabaTtbiBaTb 1 0POpMAATL pabouyto AOKYMEHTaLmIo 1 npoekt ACYTI;

ITK-1.2- ymMeeT npuMeHsTb METOABI MaTEMATUHECKOrO MOAE/TMPOBAHUS NMPOLIECCOB M 06bEKTOB
aBTOMAaTU3aLMK 1 YrpPaBeHuns;

I1IK-1.3- B1aEET HaBblIKaMW NPOBEAEHUA TEOPETUNYHECKUNX nccneaoBaHni U BbIYUCTIUTENBHBIX
3KCNEPMUMEHTOB B COOTBETCTBUU C NCMOJIb3OBAHUEM Bbl6paHHbIX CTaHAapPTHbLIX NMpPOrpaMMHbIX CPeACTB.

Hnouxamopul
oocmudicenus
Komnemenyuu Amanwl hopmuposanusn é npoyecce 0ce0eHUA
oucyunIuHbl HaumeHoeaHue
OYeHoOYHOo20
Jlekyuu IlIpakmu | Jlabopam | Kypcoeo cpedcmea
yeckue | opHsle u
3AHAMUA | 3gHAMUA | NIPOEKmM
MK-4.1; NK-4.2; NK- | Temsbl 1-12 - 1-5 - NabopatopHasa paboTa.
4.3 Tect. [denoBasa wurpa.
Pedepatr.  AucKkyccus.
3a4€T C oLEeHKOoN.

Ilepeuenv oyenounvix cpeocme no oucuunaune (Mooy)

Ouenounvie cpeocmea Kon-60 Min, 6annos Max, 6annos
Jlabopamopnas paboma 5 12 20
Jluckyccusn 1 6 10
Jlenosasn uzpa 1 6 10
Pegpepam 1 6 10
Tecm 1 6 10
3auém 1 24 40
Hmozo: 60 100

likana oyeHusaHus

BbipakeHue B
0ajnax:

CnoBecHoe Kpurtepun oueHKkH HHIUKATOPOB A0CTH:KeHHs pu Gopme

Hudpo
BO¢ BBIPA’KCHUE KOHTPOJIA:




BBIpAK
eHue

K3aMeH / 3a4eT ¢ OleHKOMH

3auer

5 87 -100

OTan4HO
(3auteHo)

OneHka «OTJIIMYHO» BBICTABISICTCS CTYHCHTY,
€CJIM TEOPETHUYECKOE COJICPIKaHUE Kypca OCBOCHO
MOJIHOCTRIO0, 0e3 TPOOeNIoB; HCUEPIBIBAIOIIIE,
MOCJICTOBATEIPHO, YETKO W JIOTHYECKH CTPOHHO
u3JaraeT Marepuall; CBOOOJHO CIpaBISETCS C
3aJa4aMi, BONPOCAMH U JAPYTHMH  BHIAMH
MPUMEHEHUSI 3HAHWW, WCIOIB3yeT B OTBETE
JIOIOTHUTEILHEII MaTepuan BCE
MPeTyCMOTPEHHBIC MIPOrpaMMOit 3a7aHus
BBITIOJTHEHBI, KAYeCTBO HMX BBHITTOJIHCHUS OLICHEHO
yuCIIOM OaioB, ONHM3KUM K MaKCUMAJIBHOMY;
aHAM3UPYET MOJTyYeHHBIC PE3YIIbTaThL;
MIPOSIBIISIET CAMOCTOSITEIIBHOCTE TIPH BBIITOJTHCHUH
3aJlaHui

4 74 - 86

Xoporio
(3auteHo)

OrncHka «XOpOoMIO» BBICTABIACTCA CTYACHTY, €CIIN
TCOPETUYCCKOC COJACPIKAaHUC KypCa OCBOCHO
ITOJIHOCTBIO, H€06XOIII/IMI>IC IMPAKTHYCCKHUC
KOMIICTCHIIMKM B OCHOBHOM C(l)OpMPIpOBaHI:I, BCC
npeaAyCMOTPCHHBIC nporpaMMoﬁ O6y‘-I€HI/I$I
y‘-Ie6HI>Ie 3aJaHusd  BBIIIOJTHCHBI, KadCCTBO HX
BBIIIOJTHCHUA  JOCTAaTOYHO BBICOKOC. CTy,I[eHT
TBECpAO 3HACT Marcpuaja, TIpaMOTHO U 1O
CYHICCTBY n3jgaract €ro, HC Aomyckasd
CYIICCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC.

3 60-73

Y ioBneTBop
UTEIIEHO
(3auTeHo)

OneHka «yIOBJIETBOPUTENIBHO»  BBICTaBIIAETCS
CTYIEHTY, €CIH TEOPETUYECKOE COMAEp KaHNe
Kypca OCBOGHO YacCTUYHO, HO IPOOEIbl HE HOCST
CYLIECTBEHHOTI'O XapakxTepa, OOJIBIIMHCTBO
MIPETyCMOTPEHHBIX nporpaMmon 3aJaHui
BBINIOJTHEHO, HO B HHUX HMEIOTCSl OLIMOKHW, MpH
OTBETE Ha IIOCTAaBJCHHBIM BOIPOC CTYAEHT
JIOITyCKaeT HETOYHOCTH, HEJ0CTaTOYHO
npaBuiIbHBIE  (DOPMYIHPOBKH,  HAOIIOAAIOTCS
HapyLIeHUs JIOTHYECKOH IIOC/IE0BATEIbHOCTH B
U3J10’KEHUH [IPOrPaMMHOI0 MaTepuaa.

Ouenka
«3a4TEHOY»
BBICTaBIISICTCS
CTYJICHTY, €CIii
OTBETHI Ha
BOIPOCHI o
TeMaM
JUCITUTLTAHBI
MOCIIEIOBATEIIEH
BI, JIOTHYECKH
U3TI0KEHBI,
JIOITYCKAIOTCS
HEe3HAYUTEIbHEIC
HEJI0YEThI B
OTBETC CTYJCHTA,
TaKue KaK
OTCYTCTBHE
CaMOCTOSITEITLHOT
0 BEIBO/JIA,
peUeBBIC ONMTMOKH
U 1Ip

2 Hwuxe 60

Heynosnetrs
OPHUTEIEHO
(me 3auTeHO)

OrneHKa «HEYJOBICTBOPUTEIHLHO» BBICTABIISETCS
CTYJICHTY, €CJIA OH HE 3HACT 3HAYUTEIILHON 4acTh
IIPOrPaMMHOIO MaTepuana, JOITyCKaeT
CYLICCTBCHHBIC  OLIMOKH,  HEYBEPEHHO, c
OONBIIUMU 3aTpyTHCHUSAMU BBIMOJIHSET
MIPaKTUIECKUC paboTHI, HEOOXOaMMBIC
MPAKTHYECKUE KOMITETCHIIMA HE CHOPMHUPOBAHBI,
OOJBIIMHCTBO TPEAYCMOTPEHHBIX TPOTrPamMMOi
oOydeHus: y4eOHBIX 3aJlaHuil HE BBIMOIHEHO,
KAQ4eCTBO WX BEBIITOJHEHUS OIEHEHO YKCIIOM
0aI0B, OJIM3KMM K MUHUMAIIEHOMY

OrncHka
3a4TEHOY
BBICTABJISICTCS
CTYyICHTY,  €CIH
CTYICHT HE 3HAET
OCHOBHBIX
TTOHATHH
JUCLUIUIMHEI, HE
OTBEYacT Ha
JIOTIOJIHUTEIbHBIE
U HaBOJISIINE
BOIIPOCHI
MIpeToIaBaTers.

«HE

TEMBI

HuxHexkaMCcKkuii XUMHKO-TEXHOJIOTHIECKH HHCTUTYT (prnuan) dheaepaabHOro rocy1apcTBEHHOTO

MMUHUCTEPCTBO HayKM U Bbiclero obpasoBaHus Poccuiickont deaepauymm

010/KETHOTO 00pa30BaTEIHLHOTO YUPEKICHHSI BBICIIIETO 00pa30BaHUS
«KazaHckuii HallMOHATBHBIM HCCIIEOBATENbCKUN TEXHOJIOTMUECKUN YHUBEPCUTETY
Daxynrbmem THOOPMAITMOHHBIX TEXHOJIOTUN
Kageopa Ilpoueccol u annapamul Xumuieckou mexHono2uu
HanpasneHue nogrotosku: 27.03.04 «Y1paBieHHUE B TEXHUUYECCKUX CUCTEMAX)
Mpodunb/nporpamma; «CHCTEMBI U CPEICTBA ABTOMATU3AIMH TEXHOJIOTHYECKHUX IIPOU3BOICTBY




Cemectp-4

Y4yebHbIM nnaHOM NO HanpasneHuto noarotoskn 27.03.04 «YmpaBieHUE B TEXHUYECKUX
cUCTEMax» ANnA obyyalowmxca npeaycMoTpPeHO nNpoBeAeHne N1abopaTopHbIX 3aHATUIN MO AUCUUNANHE

T™MOon.

NabopaTtopHble 3aHATMA NO AUCLMNAMHE MNPOBOAATCA B CneuumanbHO 060pyA0BaHHbIX
nabopartopumaAx ¢ NpUMmeHeHnemM HeobxoauMbIX CpeicTB 00ydYeHHs: Jab0opaTOPHOro 00OPYAOBaHMUS,
00pasmoB Il UCCICIOBAHUN, METOIWYECKHX TocoOui. Llenp mpoBeaeHus 1a00paTopHBIX padoT -
MPAKTUIECKOE OCBOCHUE TEOPETUUCCKUX MOJIOKEHUH JIGKIIMOHHOTO MaTepuaia, a Takke BhIpadOTKa
CTYZICHTAMH ONpEICICHHBIX YMEHHA ¥ HABBIKOB CaMOCTOSTEIBHOTO HSKCIEPUMEHTHPOBAHUSI.
Marepuansl 1 IPOBEACHUS JTaOOPATOPHBIX PAabOT UMEIOTCS B yUEOHBIX IMOCOOMSX, pa3pabOTaHHBIX

Ha kadenpe [TAXT( cm. nmurepatypy B PII).

Kpurepun ouenku 1abopaTtopHbIX padoT

[Tpu moaroroBke k maboparopuHoit padore mo aucuuruiuHe [TAXIT cTyaeHT HOMKEH BBITOTHHUTH

CJIeIYIOIINE BUJIBI paloT:

MuHMMaIbLHBIH MakcuMabHbII
Bunawbi pador
0asn 0asn
CaMmocrosiTenbHasi MpopaboOTKa TEOPETHUECKOTO ) 3
MaTepuana K labopaTopHoii paboTe
O3HakoMJICHME C  YCTaHOBKOH, MpHOOpOM, ) 3
METOAMKOMN BBITOJIHEHUS J1a00PaTOpHOM paboThI
BrimonHenue He0OXO0AMMOTO IKCIIEPUMEHTA 2 4
OobpaboTka pe3yIbTaToB WCCIICJIOBAHMSI, 3 5
MOCTPOCHUE TPaPUKOB
AHanu3 pe3ynbTaToOB MCCIEIOBAaHUS U BBIBOJ IO 3 5
pabote
HUTOTO: 12 20

Taxum o6pazom, kaxaas aboparopHasi paboTa OLEeHUBAETCSI MUHUMYM B 12 0anoB, MakCUMyM B
20 6amnos. [Tocne BIMOTHEHUS BCEX pabOT PaCCUUTHIBACTCS UTOTOBBIN O 110 JAHHOMY OIICHOYHOMY
CpeACTBY, Kak cpeaHee apudmeTrnyeckoe IO BceM JabopaTopHbIM pabotaM. [lockoibKy dMCIO
a0OpaTOPHBIX paboOT y CTYACHTOB pa3HbIX (opM OOydeHHS HEOJWHAKOBOE, TO BBITIOJIHACTCS

KOPPEKTHPYIOIIU nepecyér 6auios.

MWHUCTEPCTBO HAaYKKM U Bbicwero obpasosaHunsa Poccuickon dPepepauymm

HwxHekaMCKHil XUMHUKO-TEXHOJIOTHUECKUI HHCTUTYT (dumuan) heneparbHOTO TOCYy1apCTBEHHOTO

O10JKETHOTO 00pa30BATENBHOTO YUPEKACHHUS BBICIIETO 00pa3OBaHMUS
«KazaHckuii HalMOHAIBHBIN UCCIIEI0BATEIbCKUN TEXHOJIOTHYECKUIT YHUBEPCUTETY

@akyromem NTHOOPMAITMOHHBIX TEXHOJIOTHI

Kageopa Ilpoueccol u annapamul xumuieckou mexHono2uu

HanpasneHune noarotosku: 27.03.04 «YpaBiacHNE B TEXHHISCKUX CHCTEMaX )

Mpodunb/nporpamma: «CUCTEMBI K CPEACTBA ABTOMATU3AIMH TEXHOJIOTHISCKUX IIPOU3BOICTBY

Cemectp-4

HenoBas (posesasi) urpa no nucuuiuiade (moayaw) b1.B.J(B.02.02 TMOII




Tema (mpob6aema). KauecTBo moy4aeMpIx B peKTH(PUKAITMOHHONW KOJIOHHE TPOTYKTOB (IUCTUIIISITOB U
KyOOBOTO OcTaTka) He yaoieTrBopsieT TpedboBanusim ['OCTa.

1.  Konmenmus wurpel. HeoOxoauMo mpoaHanmu3upoBaTh MPHUYMHBI CHUKCHHS KadecTBa
MPOJYKTOB, YCTAaHOBHUTHh HAamOOJee BEPOATHYIO MPUYHMHY YXYAILICHUS KAa4eCTBa MPOAYKTOB Ha OCHOBE
aHaJlM3a MOKa3aHWW MPUOOPOB Ha MAHETN YIpPaBIEHUS B OMEPAaTOPHON U MPUHATH pElIeHHe O crocode
(cmoco0ax) BO3AEMCTBHS HA TEXHOJOTHYECKHM mporecc. Bo3MoXkHbIE MPUYMHBI U3MEHEHUS KadecTBa
MPOAYKTOB: U3MEHEHHE COCTaBa MCXOIHOW cMecHu (ITUTaHWs) KOJIOHHBI, HApYLIECHHUs B pabOTe HACOCOB,
W3MEHEHHE IapaMeTpOB TPEIOIETr0 TMapa B MOJOTpeBaTeNie MUTAHUS WM KUMSATUIBHHUKE, a TaKKe
oxJaxjaronie BoAael B naedrermarope, M3MEeHEHHE (DIErMOBOTO 4MCIA, CKAauKU  HamNpsOKEHUS B
AJEKTPOCETH, U3MEHEHUE PACXOJ0B I'PEIOIIEro Mapa WM OXJIaXAarolleld BO/AbI, 3a0UBKa Tapenku (WU
€€ YacTH).

2. Pomm: rpymnma OakanaBpoB JENUTCS HAa HECKOJNbKO Opuraa. B kaxnoi Opuraze ectb
HavyaJlbHUK CMEHBI U JIBa WM TPHU ammnaparyuka (oneparopa).

3. Oxunmaembii (-bie) pesyibtar (-bI). Kakmas Opuraga (cMeHa) TOTOBHT NHUCHMEHHBIC
OTBETHI, B KOTOPBIX H3JIATalOTCs PEIIeHHs] 00 YIPAaBISAIOMIEM BO3JACHCTBHM HA TEXHOJOTHYECKHIA
nporiecc (U3MeHeHue (prerMoBoOro 4Mcia, M3MEHEHHEe pacxoa napa uik Boasl u T.1.) [IpernonaBarens

3HAKOMUTCs C IMCbMEHHBIMH OTBETAaMH 6p1/1ra/:[, 3aTEM 3a1a€T BOIIPOCHI YHAaCTHUKaAM ,I[CJ'IOBOﬁ HI'PEIL.

YpoBeHb MOATOTOBKH OakajiaBpa Mo IaHHOW TeMe OIICHUBACTCS IO MATHOAIUTEHOM IITKaje

Kpurepuii onieHKn bain
bakanaBp riy0OKO TOHMMAaeT MaTepHasl, aKTUBHO YYacTBYET B JEIOBOMU 5
urpe, 1aeT apryMEeHTUPOBAHHBIE OTBETHI HA BOMPOCHI MPENOAaBaTeNs

bakanaBp B 1eioM IpencTaBisIeT 3aKOHOMEPHOCTU Mpoliecca, AOCTaTOYHO 4

aKTUBHO Y4YaCTBYET B pPOJIEBOM HIpe, MHOTAa OIMOaeTcss MpH OTBETE Ha
BOIPOCHI TPENOJIaBaATENs

bakanaBp HeTOCTaTOYHO BIJIAJIEET MAaTEpUATIOM, B JIEJIOBOM UIPE Y4aCTBYET 3
HCAKTUBHO, Ha BOIIPOCHI ITPECNoaaBaTC/IA OTBEYACT C TPYAOM
bakanaBp He crpaBisieTcs ¢ posiblo, B Marepuane pa3dupaercss ciabo, Ha 2

BOIIPOCHI NPCOAABATCIIA OTBCTUTh HC MOXKCT

MWHUCTEPCTBO HAaYKM U Bbicwero obpasosaHuns Poccuinckon Pepepauymm
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHUECKUI HHCTUTYT (huuan) peneparbHOTO TOCY1apCTBEHHOTO
O10JKETHOTO 00pa30BATENBHOTO YUPEKACHHUS BBICIIETO 00pa3OBaHMUS
«Ka3zaHckuii HalMOHAIBHBIN UCCIIEI0BATEIbCKUN TEXHOJIOTHYECKUIT YHUBEPCUTETY
@akyromem THOOPMAITMOHHBIX TEXHOJIOTHI
Kageopa Ilpoyeccot u annapamol xumuieckou mexnoio2uu
HanpasneHune noarotosku: 27.03.04 «YpaBiacHNE B TEXHHISCKUX CHCTEMaX )
Mpodunb/nporpamma: «CHCTEMBI U CPEJICTBA ABTOMATU3AIMH TEXHOJIOTHYSCKHUX TIPOU3BOJICTBY
Cemectp-4

IlepeyeHb BONPOCOB K 3a4eTy ¢ oneHkoi no aucuuminde b1.B./[B.02.02 TMOII

1.MopnenupoBanue XTII. ®uznueckoe 1 MaTEMaTHUECKOE MOJEINPOBAHKE. Y CIIOBUS
OJTHO3HAYHOCTH



2.Teopus nmomobwus. ['eomerpuueckoe, pusudeckoe u BpeMeHHoe mogooue. [logodue HavyanbHBIX U
rpaHUYHBIX YCIOBUN. KOHCTaHThI, HNHBApUAHTbI, CUMILIEKCHI U KPUTEPUU MTOI00US.
3.TeroBoe mogo6ue. Kpurepun rernoBoro nopodus Oypre, [lexne, Hyccenbra, [Ipanarms,
I'pacroda, nx pusnuecknii cmpicia. KpurepuanbHbie ypaBHeHHs TemuiooTaaun. OnpeneneHue
MIOBEPXHOCTHU TEIUIONEPEIayH.
4.MaccoobmenHoe nogooue. Beison nuddy3nonnsix kpurepueB Oypoe, [lekie, HyccenpTa
(Ilepyna), Ipanaras (Lmuara), ux GuU3MYECKHii CMBICII.
5.CymHocTh TeroooMena. JBrkyias cuia mporecca TerooomeHa. OCHOBHBIE CITOCOOBI
teruiooOMeHa. [1onHbIi 1 yaenbHBIN TErI0BoM nmoTok. Temnooraaya u Temonepeaaya.
6.0OcHOBHbBIE TEMIIEpaTypHbIE CXEMbl M YpaBHEHUS TEIIOBOTO OanaHca. Y ieIbHble MaCCOBBIE
TEIUIOEMKOCTh, TETUIOTHI KOHACHCAIIMH U HCIIapEHUSI.
7. Tenonepenayda yepe3 MHOTOCIOWHYIO TUIOCKYIO CTeHKY. OCHOBHOE ypaBHEHHE TEIJIONEpEaauH.
KoadduunenTs! TemaooTauu, TeIionepeadu U TeIIoNpOBOAHOCTH. [ pageHT TeMIepaTyphl.
8.I'peroniye u 0XJIaxIa0LUE TEIJIOHOCUTENHN, UX JOCTOMHCTBA U HEOCTATKH.
9. TenmoobmenHas anmnapaTypa. KoxxyxoTpyOuaTsiii Temsio0OMeHHBIH anmnapart (0AHO- U
MHOT'0X0/10BO# ). CITocoOBI TEMIIEPaTypHO KOMIIEHCAITUH.
10.TermooOMEeHHUK THIA «TpyOa B TpyOe», TPEIOIIHe U OXJIAXKIAI0IINE «PYyOalKu», pereHepaTopsl,
CMECHUTEIbHBIC KOHICHCATOPBI, TEIJIOMPOBO (TEIIoBas TpyoOa)
11. [InacTuHYaTHIN TEMII000MEHHHUK, KOHCTPYKIIMS U OCHOBBI pacuéTa.
12. 3MeeBUKOBBIN TEMI00OMEHHUK, KOHCTPYKIIHS 1 OCHOBBI pacuéTa.
13. CniupanbHblil TEII000MEHHUK, KOHCTPYKIIMS U OCHOBBI pacuéTa.
14. TpyOuarast meub, KOHCTPYKIIUS U OCHOBBI pacyéTa.
15.CymnocTts BeimapuBanus. [lepBudHbIi 1 BTopHuHbIN nap. BeimapuBanue npu atMochepHOM U
MOBBILIEHHOM JaBJICHUU U 10 BakyyMoM. OJiHO- 1
16.Cxema 1 NpUHLIMII JEMCTBHS OJHOKOPIIYCHOTO BBIIIAPHOIO anmnapara.
17.MatepuanbHbIi U TEIJIOBOM 0ajJaHC OJTHOKPATHOTO BBITTAPUBAHUS.
18.IToBepXHOCTH HarpeBa, Mojie3Hasi pa3HOCTh TEMIIEPATYp, TEMIIEpATypHbIE TOTEPH U TeMIepaTypa
KHUIIEHHS PacTBOpa MpH BhIapUBAaHUU.
19. MHOTOKOPITYCHBIE BBITAPHBIE YCTAHOBKH, UX MPEUMYILECTBA I10 CPABHEHUIO C OJJHOKOPITYCHBIMU
YCTaHOBKAaMH.
20. OCHOBHBIE KOHCTPYKIIMH BBIIIAPHBIX aIlllapaToB, OCHOBBI UX pacyéra.
21.CymraocTh MaccooOMeHa. CriocoObI BeIpaskeHHs cocTtaBa ¢as. [lepecyeT KoHIIEHTpaIMu 13
MacCOBBIX JI0JIeii B MOJIbHBIE U HA00OPOT.
22.Da3zoBoe paBHoBecue. [Ipunnun Jle — [llarense. PaBHOBECHast TMHUSA MTpolecca.
23. MatepuanbsHblii 6anaHc U pabodast ruarpamMma MmaccoooOmena. Pabodast nmuHus nmpouecca.
24 Mexanu3m maccooOMeHa. MoJekymsipHasi, KOHBEKTUBHAsI M TypOyneHTHas Auddy3us.
JIByXIIJICHOYHAsi MOJIeNIb MacCOOOMEHa.
25.CymiHocTh neperonku. 3akoHbl Payns u JlansTona. [lepBbiii 3akoH KoHoBanmosa.
26.CymHocTh pektudukanmu. Termio- 1 MacCOOOMEH Ha KOHTaKTHBIX YCTPOHUCTBAX.
27.Cxema peKTU(HUKAITMOHHONW YCTAaHOBKH. Y KPEIUISIONIAsk U HCUEPIBIBAIOIIAS YACTH KOJIOHHBI.
28.MarepuanbHblii 6anaHc peKTU(PUKALMOHHON KOJIOHHBI. Y paBHEeHUE paboueil THHIM YKPEeIUIAIOIeH
4acTu KOJOHHBI. DrermoBoe yncio. OnpeeneHne BHICOThI KOJOHHBI M0 YHCITY TapesoK.
29.BnusiHue (GerMoBOrO YKCIIa Ha YETKOCTh Pa3/IeNIeHUs] CMECH, pa3Mephl U IPOU3BOIUTEIBLHOCTD
KOJIOHHBI, PacX0/ibl TEIJIOHOCUTENEH (TPEIOIero napa B KUMATHIBHUKE U OXJIaKJaloIIei BObI B
neduermaTope).
30.TeroBoii 6ananc peKTUGUKAITMOHHONW KOJTOHHBI. CIOCOOBI SKOHOMHUH TEIIJIOBOM SHEPTHH B
PEKTH(PHUKAIIMOHHON YCTaHOBKE.
31.Paznenenue OIM3KOKUIAIIUX CMecei. DKCcTpakTuBHAs pekTudukaiums. CxemMa yCTaHOBKH.
32.0tknonenus oT 3akoHa Payns. Bropoit u o6uwmii 3akonsl Konosanosa. [Ipasuno Bpesckoro
(3aBHCHMOCTH COCTaBa a3e0TPOIa OT JABJICHUSA).
33.A3eorponHas pexktudukanus. Pa3nenenne cMecu 3TaHola ¢ BOJIOH ¢ JoOaBIeHHEM OEH30J1a.
34.CymHOCTh MOJEKYISAPHON TUCTHWILIALMKU. CXeMa YyCTaHOBKH
35.MHuorokoMmnoHeHTHasl peKThduKamnus. CXeMbl YCTAaHOBOK. METOIbI «KITFOYEBBIX)» KOMITIOHEHTOB U
«OT TapeJKH K TapeiKe.



36.Cymnocth abcopbumu. 3akons! I'enpu u JlanproHa. 3aBUCHMOCTh PAaBHOBECHON pacCTBOPUMOCTH
rasa B )KHJKOCTH OT JaBJICHUS U TEMIIEPATypBhI.

37.MatepuanbHblii 6aJaHC TPOTUBOTOYHOTO abcopOepa. OOmMii U yAeTbHBIN pacxobl abcopOeHTa.
3aBUCHMOCTH BBICOTHI U AHamMeTpa adbcopOepa OT yAeIbHOr0 pacxoia abcopOeHTa.

38.YcTpoiicTBO M MPUMEHEHUE HACAOYHBIX KOJIOHH. [I10THOCTH OpomieHus. 3anepkka )KUJKOCTH.
[Tpucrenounsiii 3¢ dext. 'naponunamMuueckue paboune peKuMbI.

39.0cHoBHbIe TUIIBI HAacaAOYHBIX Tell. TpeboBaHus K HacagkaMm. PerymspHas u HeperynsapHas
Hacajka. Pa3mepsl, 3ppekTUBHOCTD U THAPABINYECKOE COIIPOTUBICHUE HACAIOK.

40.YcTpoiCTBO ¥ IPUMEHEHHUE TapeabuaThiX KomoHH. Knaccudukanus Tapemnok.
I'mapoanHamMuuecKue peskuMBbl pPabOThI TAPEJIOK C MEPETOUHBIMU KaHAIAMH.

45.Y cTpoiCTBO, IPUHLIMII JEHCTBYS U CPABHUTENBHAS XapaKTEPUCTHKA KOJIIAUYKOBbIX, KJIAIIaHHBIX,
IPSIMOTOYHO- BUXPEBBIX U JPYTHX TapeyoK.

46.CyuHocTh ¥ IpUMEHEHHE SKCTpakiui. Cxema ycraHoBKH. KoadduumenTs! pacupeaencHus u
pasneneHus (CEIEKTUBHOCTH).

47 TpeyronbHas auarpamma ['u06ca. [IpaBuio peruara. BuHogansHast KpuBasi 1 XOp/Abl pAaBHOBECHS.

48.01HOCTyIeHYaTast SKCTPaKIus OMHAPHBIX cMeced. PacueT oTHOCTyeHYaToN SKCTPAKIINH 110
nuarpamme ['u60ca.

49.MHorocTtyrneH4arasi nepeKpecTHas U MpOTUBOTOYHAS KCTpakuus. VX wiutrocTpanus Ha
auarpamMMe COCTaB-COCTaB M CPaBHUTENbHAS XapaKTEPUCTHKA.

50.Knaccudukanust 3kcTpakTopoB. OAHOCTYNIEHYATHI CMECUTEIIBHO-OTCTOMHBIN U STITMYHBIN
SKCTPaKTOpHL. I'paBuTanonHbie anmnaparsl. CriocoObl co3AaHus MyNIbCalMK TOTOKOB. PoTopHO-
JUCKOBBIN U IIEHTPOOCKHBIN IKCTPAKTOP.

51.Cymuocts cymku. Cioco0sl cymku. @opMel CBsI3U Biaru ¢ MmarepuanoM. CBoOOOHAS U CBSI3aHHAsS
BJIAra.

52.0cHoBHbIE (pr3HUECKUE CBOICTBA U TuarpaMMa PamM3uHa BIakHOTO BO3IyXa.

53.M300pakeHre KOHBEKTHUBHOM CYIITKHM Ha quarpamme Pamsuna. MneanbHas u peanbHast CyIIAIKH.

54.Kuneruka cymku. Biarocogepsxanue marepuana. OnbITHas KpUBasi M Kp UBasi CKOPOCTU CYIIKH.

56.YCcTpOoNCTBO 1 MIPUHITUIT ACHCTBUS KOHBEKTUBHBIX CYIIUJIOK (KaMEepHOH, TYHHEILHOMH,
O6apabaHHOM, THEBMAaTHUECKON, PACIIBUIUTEIBHOM, C «KUTISIINM clloeM»). KOHTaKTHBIE CYIINIIKH.

57.CymniHocTh MEMOpPAHHBIX TIPOIIECCOB. Bubl MeMOpaHHBIX mporieccoB. [IpoHnmaeMocTsb.
MemOpansl 1 TpeboBaHus K HUM. Tpu Teopun MeMOpaHHOTO pa3aeneHus. KoHCTpyKIun MeMOpaHHbBIX
anmnaparos.

Kpurtepun oneHKku ypoBHsI 0TBETOB Ha 3a4ere no qucuuivinae 61.B.J1B.02.02
TMOII
YpoBeHb BIANCHHS MaTepuajoM OaKallaBpOB OIICHMUBACTCA MO IMSATH Oa/UIbHOW IIKajie B
COOTBETCTBHUH € OAJUIBHO - pEHTUHIOBOM CUCTEMOIA.

Kpurtepun onenkn 0as

bakanaBp umeer riay0okue, CHCTEMHBIE 3HAHUA MO JAHHOM JUCHUIUIMHE, YMEET Ha 36-40
MPAKTUKE IPUMEHATh TEOPETUYECKHE 3HAHUS, TIOHUMAET (PU3UUYECKYIO CYTh
nporecca.

3HaeT: a) 3aKOHOMEPHOCTH TETIOOOMEHHBIX U MACCOOOMEHHBIX MPOIIECCOB;

B) KOHCTPYKIIUU M MIPUHITUI IEHCTBUS TETNIOOOMEHHBIX M MaCCOOOMEHHBIX
arrnaparos.

YMeeT: BBINIOJIHATD CIOXKHBIE TEIUIOBbIE, AU(PGY3NOHHBIE U IPYTHE PACUETHI.

HNMmeeT HABBIKHU: PEeIICHUA CIIOKHBIX 3a1a4.

Ha sx3amene JacT JJOTHYECCKHUEC 000CHOBAHHbBIE OTBETHI HA OCHOBHEIE BOITPOCHI U




YBEPCHHO OTBCYACT HA JOIIOJIHUTCIbHBIC BOITPOCHI.

bakanaBp BnageeT JIbBUHOM [0J€H MPOrPaMMHOIO MaTepuraia, yMeeT pelaTh 30-35
MPaKTUYECKHE 3a/1a4M, HO HE IO KOHIIA pa300pajics BO BCEX BOMPOCAX.

B ocHOBHOM 3HaeT: a) 3aKOHOMEPHOCTH TETNTIOOOMEHHBIX 1 MACCOOOMEHHBIX
MIPOIIECCOB;

0) KOHCTPYKIIUH U TIPUHITUTI JEHCTBUS TETNIOOOMEHHBIX K MaCCOOOMEHHBIX
armaparos.

‘YMeeT: BBHINOJIHATH CPEAHEH CIIOKHOCTH TEIUIOBBIE, MU (Y3HOHHBIC U JPyTUe
pacyeTsl.

HMeeT HABBIKH: peuICHUA HCCIIOKHBIX 3aaa4.

Ha sx3amene A0CTAaTOYHO YBCPCHHO OTBCHYACT HA OCHOBHBLIC BOIIPOCHI, HC MOXKCT
OTBCTUTH HA HC3HAYUTCIIbHYIO HaCThb JOIIOJHHUTCIIBHBIX BOIIPOCOB.

BbakanaBp ycBOMJI TOJBKO 4acTh MPOTPaMMHOI0 MaTepHaia, ciado peraer 25-29
IIPaKTUYECKHE 3a/1a4H.

Hmeer o01ee npeacTaBjieHue 0: a) 3aKOHOMEPHOCTSAX TEIUIOOOMEHHBIX
MacCcOOOMEHHBIX MPOIIECCOB;

B) KOHCTPYKIUSAX U MPUHLIMUIAX AEHCTBUS TEINIOOOMEHHBIX U MAaCCOOOMEHHBIX
anmapaToB.

He ymeeT: caMOCTOSITETEHO BBIMIOJHATH TEMIIOOOMEHHBIE 1 MACCOOOMEHHBIE U
IpyTHe pacyeThl.

HMmeet HaBBIKM: pElICHUS MTPOCTHIX 3a/ad.

Ha sx3ameHe cOMBYMBO OTBEYAET HA OCHOBHEIE BOITPOCKI, Aa€T IMYTAaHbIC OTBCTHI HA
AOIIOJTHHUTEIIBbHBIC BOITPOCHI.

bakanaBp He ycBOWJI JIbBUHYIO JOJII0 MaTepraia o JaHHOW AUCIUIUIMHE, oTBevyaeT ¢ | 0-24
olMOKaMu Ha OCHOBHBIE BOIIPOCHI, MPAKTUYECKU HE MOKET OTBETUTH Ha
JIOTIOJTHUTEJIbHBIE BOTIPOCHI, HE UMEET HAaBBIKOB PEIICHUS 3a/1a4.

MWHUCTEPCTBO HayKuM U1 Bbicliero obpasoBaHua Poccuinckoit Pepepaumm
HwxHexkaMCKkuil XUMHKO-TEXHOJIOTHYECKHA HHCTUTYT ((prnnan) dheaepaabHOro rocy1apcTBEHHOTO
010/ KETHOTO 00Pa30BaTEIBLHOTO YUPEKICHHSI BBICIIIETO 00pa30BaHUs
«KazaHckuii HallMOHATBHBIM HCCIIEOBATENbCKUNA TEXHOJIOTMUECKUN YHUBEPCUTETY
Daxynrbmem THOOPMAITMOHHBIX TEXHOJIOTUN
Kagheopa Ilpoueccvl u annapamvl Xumuyeckou mexuono2uu
HanpasneHue nogrotosku: 27.03.04 «Y1ipaBieHHUE B TEXHUUECCKUX CUCTEMAX))
Mpodunb/nporpamma;: «CHCTEMBI B CPEJICTBA ABTOMATH3AIMH TEXHOJOTHUECKUX TPOU3BOJICTBY
Cemectp-4

Temsl pepepaTos



no aucuumuuae b1.B.J1B.02.02 TMOII

. TpyOuaTsie neun.

[IneHouHbIE anmaparsl.

. HacamouHble KOJIOHHBL.

. TapenpyaTble KOJTOHHBI.

. BelnmapHsle anmaparsl.

. AzeoTrpomHas peKTU(UKAITH.

. DKCTpaKTUBHAS PEKTU(DUKAIIHSL.

. MonexynspHasi TUCTUILIALUA.

9. AncopOuus.

10. KoHCTpyKIIMM KOHBEKTUBHBIX CYIIIHIIOK.

11. KOoHCTpYKIIMM KOHTAKTHBIX CYLIUJIOK.

12. KoHCTpyKIIMM TEPMOPATUAITMOHHBIX CYIIUJIOK.
13. KoHCTpyKIIMU BBICOKOYACTOTHBIX CYIIHIIOK.
14. KoHCTpyKIIMU CyOIUMAIIMOHHBIX CYIIHIIOK.
15. AnmmapaTs! A1t MEMOpPaHHBIX MTPOLIECCOB.

Kputepuu onenku bana
AKTYalnbHOCTb TEMBI 1
[TonHOTa PacKpPHITUS TEMBI 1
Hayimyne coOCTBEHHOM TOYKHM 3peHUs 2
Hanuuue npesenranuu 2
JIorn4HOCTH M MOCIEI0BATENBHOCTD U3JI0KEHHUS 2
OTcyTCTBUE OMMOOYHBIX WIIH POTUBOPEUMBBIX TOJTOKCHHI 2
Hmoezo 10

MWHUCTEPCTBO HAaYKM U Bbicwero obpasosaHuns Poccuinckon ®Pepepauymm
HwxHekaMCKHif XUMHUKO-TEXHOJIOTHUECKUI HHCTUTYT (duiuan) peneparbHOTO TOCY1apCTBEHHOTO
O10JKETHOTO 00pPa30BATENBHOTO YUPEKACHUS BBICIIETO 00pa3OBaHMUS
«KazaHckuii HalMOHAIBHBIN UCCIIEI0BATEIbCKUN TEXHOJIOTHYECKUIT YHUBEPCUTET
@akyromem THOOPMAITMOHHBIX TEXHOJIOTHI
Kageopa Ilpoyeccwt u annapamul xumuieckou mexHoiocuu
HanpasneHune noarotosku: 27.03.04 «YrpaBiacHNUE B TEXHHISCKUX CHCTEMaX )
Mpodunb/nporpamma;: «CHCTEMBI U CPEJICTBA ABTOMATU3AIMH TEXHOJIOTHYSCKHUX TIPOU3BOJICTBY
Cemectp-4

IlepeyeHb BONPOCOB K 3a4eTy MO nepearrecrauuu no aucuumiaunde b1.B./(B.02.02
TMOII

1. Yro sBnsieTcs OBMKYIIEH cuioi TernaooOMeHa?

2. YeM oTimyaroTcs TEIJIOOTAAa4a OT TeIionepeaayu’?

3. UYTto BBl NOHUMAETE MO YAEIbHON MacCOBON TEIIOEMKOCTBIO BElleCTBA?
4. Tlpu xaxom mporiecce (KATIEHUH WM KOHJIEHCAIIUHN ) BBIICISACTCS TETI0?
5. YacTHbIM ciy4aeM KaKoro 3aKOHa SIBJISIETCS TeTIOBO OanaHc?

6. Ilpu xakom mporiecce (KUTIEHUH WU KOHACHCAIIMH ) TIOTJIOMAETCS TeI0?
7. Kak M0O>XHO MHTEHCU(DUIIUPOBATH TEINIOOOMEH?

8. Uto HEOOXOIMMO AJIs TepeHOoca TeIia OT XOJIOHOTO Tela K TopsyemMy?
9. Yro sBnseTcsa ABMKYILIECH CUIION mporecca MaccooOMeHa?

10. my1st wero caykat MacCOOOMEHHBIE MTPOIIECChI?



11. Ha kakux cBOMCTBax KOMIIOHEHTOB UCXOJ/IHOM CMECH OCHOBaHa MeperoHka?

12. Yem oTnrgaeTcs nmpocTast AUCTHUILIALMS OT peKTudukanun?

13. Yto BBI mOHUMAaeTe 1o adcopormeit?

14. Yro npencrasiser coboii pazoBoe paBHOBECHE?

15. Yto Takoe 3xcTpakuus?

16. UTo BBl NOHUMAETE MO/ CYIIKOM?

17. Kak MO>XHO MHTEHCU(DUITUPOBATh MacCOOOMeEH?

18. I'ie BbIlIe KOHLIEHTPALMS HU3KOKUIISIIETO (JIETKOJIETY4ero) KOMIOHEHTa — B JUCTHIUISTE UITH
KyOOBOM ocTaTke?

19. Kaknmu criocob6amu MOYKHO CO3/aTh TMEpera JaBjIeHUH B mpoiecce GprbTpanun?

20. Kaxkast ckopocTb 00JIbIIIe — CTECHEHHOTO OCXICHHSI UM CBOOOIHOTO OCAXKACHUS U ITOYeMy?

21. Kak M0O>XHO MOBBICUTh CKOPOCTh OCATUTEIHHOTO IICHTPU(YTUpOBaHUs?

22. KakoBa 11e51b IEpEMENLINBAHNUS B KUAKON cpene?

23. YTto BBl NOHUMAETE MO/ YAECIBHON MAaCCOBOM TEIJIOTON KOHJICHCAIIMY T1apa BellecTBa?

24. TIpu npsIMOTOKE WJIM MIPOTHBOTOKE BBIIIE CKOPOCTh TEIUIOOOMEHA U Io4YeMy?

25. Ilpu mamMmuHApHOM HUJTK TYpOYJIEHTHOM PEKHUME BBIIIE CKOPOCTh TEINIOOOMEHA?

26. Kak o6mast CKopocTh TEIUI0O0OMEHA 3aBUCHUT OT MTOBEPXHOCTHU TerIoo0MeHa?

27. Kak 3aBUCUT CKOPOCTh a0COpOIMU OT OOIIETO AABJICHUS U TEMIIEPATyphI?

28. Kak BiusieT pyierMoBO€ UMCIIO HAa YETKOCTDh Pa3/IeiCHUsl CMECH B PEKTU(UKAITMOHHON KOJIOHHE?

29. Yto BBl NOHUMAETE MO U30UPATEIHHOCTHIO AKCTPAreHTa B MPOIECCE IKCTPAKIIHH?

30. ¥V xakoro napa — neperpeToro, Cyxoro HaChIIIEHHOTO WM BJIa)KHOTO BhIIIE KOI(PPUITMEHT
TEIIOOT AU ?

31. Kak 3aBUCHT JaBJIC€HHE HACBIIICHHOTO Mapa )XKUAKOCTH OT TEMIIEPATyphl — MPSIMO UK 00paTHO?

32. Kak knaccuuumpyroT TEmI000MEHHBIE anmapaThl?

33. B uém pazHuIa MeXAY pereHepaTUBHBIMU U PEKYIIEPATUBHBIMHU arlrapaTamu?

34. Yewm paznuyaroTCcs OCTPBIM U TIIyXou map?

35. Kakue umerorcst crioco0bl TeMIIEpaTypHON KOMIIEHCAIIMH B KOXKYXOTPYOHBIX TEINIOOOMEHHBIX
anmaparax?

36. KakoBbI IUTFOCBI 1 MUHYCHI KJIaIIaHHBIX TapeoK?

37. JIOCTOMHCTBA M HEJOCTATKHU KOJIMAYKOBBIX TAPEIIOK.

38. B kakux ciydasx HCIOJB3YIOT TEIUIOOOMEHHUKH THIA « TpyOa B TpyOe»?

39. JlocTOMHCTBA M HEIOCTATKH HACAJOYHBIX KOJIOHH.

40. B uém cenioBbie HACAAKU MPEBOCXOAT KOJIBIEBBIE?

41. Kakoii anroputm pacdéra KoKyXoTpyOHOT0 TeIII000MEHHOTO armapara?

42. B xakux 4eThIpEX TUAPOAUHAMUYECKUX PEKUMAX MOTYT paboTaTh HACaA0YHbIC KOJIOHHBI?

43. Kak BbIOMpAIOT peKUM pabOThl HACATOYHOW KOJIOHHBI?

44. Ilmrochl 1 MUHYCBHI TapeIb4aThIX KOJIOHH.

45. JlocToMHCTBA M HEIOCTATKU MPOBAJIBLHBIX TAPEIIOK.

46. ILmtockl 1 MUHYCBHI TUTACTUHYATHIX TEIIOOOMEHHBIX anapaTroB.

KpuTtepun oieHKH YPOBHSI OTBETOB HA 3a4eTe M0 NepeaTTecTAluM 10 JUCHUILIHHE

B1.B.B.02.02
TMOII
YpoBeHb BIAJICHUs MaTepualioM OakalaBpOB OICHMBAETCA 10 IMATH OalbHOM IIKale B

COOTBETCTBHUH € OAJUIBHO - pEHTUHTOBOM CUCTEMOIA.

Kpurepum oueHku 0as

bakanaBp nmeeT rimyOoKkue, CHCTEMHBIC 3HAHUS 110 IAaHHOW JUCITUIUIMHE, YMEET Ha 36-40
MPaKTUKE TPUMEHSTh TECOPETUUECKUE 3HAHUS, TOHUMAET (PU3HIECKYIO CYTh
npoiiecca.

3HaeT: a) 3aKOHOMEPHOCTH TEMJI0O0OMEHHBIX U MaCCOOOMEHHBIX TPOIIECCOB;




B) KOHCTPYKIUHU U MPUHIUI AEUCTBUS TEIIIOOOMEHHBIX U MaCCOOOMEHHBIX
anmnapaTos.

YMeeT: BBINIOJIHATD CIOXKHBIE TEIUIOBbIE, AU Y3NOHHBIE U IPYTHE PACUEThI.
HmeeT HaBBIKM: pEIICHUS CIOKHBIX 33/1a4.

Ha sx3amene JacT JIOTHYCCKHEC 000CHOBAaHHBIE OTBETHI HA OCHOBHBIC BOIIPOCHI U
YBCPCHHO OTBCYACT HAa JOITOJHUTCIbHBIC BOITPOCHI.

bakanaBp BiajeeT JIbBUHOM 10J1€H TPOrPaMMHOI0 MaTepualla, yMeeT peniaTh 30-35
NpaKTUYECKHE 33]]a4u, HO HE JI0 KOHIAa pa300pa’icsi BO BCeX BOMPOCax.

B ocHOBHOM 3HaeT: a) 3aKOHOMEPHOCTHU TEINIOOOMEHHBIX H MaCCOOOMEHHBIX
IIPOLIECCOB;

0) KOHCTPYKIIUU ¥ TPUHIUT IEHCTBUS TETUIOOOMEHHBIX M MAaCCOOOMEHHBIX
anmapaToB.

‘YMeeT: BBHINOJIHATH CPEAHEH CIIOKHOCTH TEIUIOBBIE, MU (Y3HOHHBIC U JPyTrue
pacyeTsl.

HNmeeT HABBIKHU: PEIICHUA HECIIOKHBIX 3aaa4.

Ha sx3amene A0CTAaTOYHO YBEPCHHO OTBEYACT HA OCHOBHBIC BOIIPOCKI, HC MOXET
OTBCTUTH HAa HC3HAYHUTECIbHYIO YaCTh AOIIOJHHUTCIBHBIX BOIIPOCOB.

bakanaBp ycBOMII TOJIBKO YacTh MPOTPaAMMHOTO MaTepHaia, ciabo permraer 25-29
MPaKTUYECKHE 3a/1a4H.

Hmeet 06111ee mpeacTaBieHHe 0: @) 3aKOHOMEPHOCTSIX TEIIOOOMEHHBIX U
MacCOOOMEHHBIX MPOIIECCOB;

B) KOHCTPYKIUSAX U MPUHILIMUIIAX JAEHCTBUS TEINIOOOMEHHBIX U MaCCOOOMEHHBIX
anmnapaToB.

He ymeeT: caMOCTOSITETEHO BBITIONHATE TEMNIOOOMEHHBIE M MACCOOOMEHHBIC U
IpyTHe pacyeThl.

HNmeet HaBBIKH: pelICHUS IPOCTHIX 3a]ad.

Ha sx3ameHe cOMBUMBO OTBEUAET HA OCHOBHBIC BOIIPOCHI, AACT IMYTAHLIC OTBCTHI HA
AOIOJHUTCIIBHBIC BOITPOCHI.

bakanaBp He ycBOWJI JIbBUHYIO JOJII0 MaTepraia o JaHHOW AUCIUIUIMHE, oTBevyaeT ¢ | 0-24
OIMOKaMU Ha OCHOBHBIE BOTIPOCHI, MPAKTUYECKU HE MOKET OTBETHTH Ha
JOTIOJTHUTEIbHBIE BOIPOCHI, HE UMEET HABBIKOB PEIICHUS 3a/1ay.

MWHUCTEPCTBO HAaYKKM U Bbicwero obpasosaHuns Poccuickon Pepepauymm
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHUECKUI HHCTUTYT (dumuan) henepaabHOTO TOCY1apCTBEHHOTO
O10JKETHOTO 00pa30BATENBHOTO YUPEKACHHUS BBICIIETO 00pa3OBaHMUS
«Ka3zaHckuii HalMOHAIBHBIN UCCIIEI0BATEIbCKUN TEXHOJIOTHYECKUIT YHUBEPCUTET
@akyremem THOOPMAITMOHHBIX TEXHOJIOTHI
Kageopa Ilpoyeccwt u annapamol xumuieckou mexHoio2uu




HanpasneHune nogrotosku: 27.03.04 «Y1paBjacHNUE B TEXHUUSCKHX CHCTEMAX)
Mpodunb/nporpamma: «CUCTEMBI K CPEACTBA ABTOMATU3AIMH TEXHOJIOTHICCKUX IIPOU3BOICTBY
Cemectp-4

Tembl nus nuckyceun no aucuumiude b1.B./[B.02.02 TMOII

1. T'mapaBnuueckuid yaap.

2. TlepeHoc TENI0BOM HHEPTUU OT XOJOAHOTO TEIa K HATPETOMY TENY.

3. BO03MOXHOCTb UCIIOJIB30BAaHUS HU3KOMOTEHIIMATBHOU TETJIOBOI YHEPTUU C TOMOIIbIO
TEILIOBOI'0 Hacoca.

4. 3a cder 4ero 4eJIOBEeK HE MOJydaeT TEPMUUYECKUE 0KOTH B aTMOC(hepe TEPEerpeToro Cyxoro
BOJIIHOTO Tlapa?

5. Tloyemy a3e0TpONHBIE CMECH KUIISAT HEPA3AEIbHO?

Kpurtepun onenkn bamn

BakanaBp rimy60Ko HOHUMAET CYTh MPOOIEMbl. APryMEHTHPOBAHHO 5

000CHOBBIBAET CBOKO ITO3UIIUIO.

bakanaBp B 11e510M MOHUMAET MPo0IeMy, UMEET COOCTBEHHYIO TOUKY 3PEHUS, 4

HO ero o0bICHEHUE HEAOCTATOYHO 00OCHOBAHHO.

bakanaBp nonnmMaeT npodiaemy JHIIb B OOLINX YepTax, BHIABUTAET HE COBCEM 3

MPAaBUIbHYIO BEPCHUIO.

BakanaBp manex oT MOHUMaHUs POOIEMbI, HE UMEET COOCTBEHHOM TOUKH 2

3pEHUSL.

MWHUCTEPCTBO HAaYKKM U Bbicwero obpasosaHuns Poccuinckon Pepepauymm
HwxHekaMCKUii XUMHUKO-TEXHOJIOTHUECKUI HHCTUTYT (duiuan) enepaabHOTO TOCY1apCTBEHHOTO
O10JKETHOTO 00pa30BATENBHOTO YUPEKACHHUS BBICIIETO 00pa3OBaHMUS
«KazaHckuii HalMOHAIBHBIN UCCIIEI0BATEIbCKUN TEXHOJIOTHYECKUIT YHUBEPCUTET
@akyromem THOOPMAITMOHHBIX TEXHOJIOTHI
Kageopa Ilpoyeccwt u annapamol xumuueckou mexnoiocuu
HanpasneHune noarotosku: 27.03.04 «YpaBpiacHUE B TEXHHISCKUX CHCTEMaX )
Mpodunb/nporpamma: «CHCTEMBI U CPEJICTBA ABTOMATU3AIMH TEXHOJIOTHYSCKHUX TIPOU3BOJICTBY
Cemectp-4

TecTbl MO0 TMOII
Bapuant Nel
1. B TMOII paccMaTpuBaroT:



a)

XUMHYECKHE MPOLIECCHI
0) SIEPHBIC TTPOIECCHI
HEXHUMHYECKUE TIPOIECCHI
OMOXHMMHUYECKHE TPOLIECCHI
bap6otax:
JBUKEHHE KareJieK B TOTOKE ras3a
JBUKCHHE MY3BIPHKOB B CJIOE KUIKOCTH
YHOC KHJIKOCTH U3 CJIOSl HAaCaIKH
[{uKkI0H NPUHIMIHATIEHO OTJIMYAETCS OT LIEHTPUPYTH:
o ¢popmMe KopIryca;
pa3Mepamu;
OTCYTCTBHEM JIBHKYIIIUXCS YaCTEH;
MaTepuaIoM KOopIryca.
['maBHBII pabounii opraH NEHTPUPYTH:
poTop;
KOpITYC;
BaJl.
JIBroKyIas cuiia TernjaoooMeHa:
Pa3HOCTH INIOTHOCTEH;
Pa3HOCTb JaBJICHUI;
Pa3HOCTh TEMIIEpaTyp;
Pa3HOCTh KOHIIEHTPAIIUA.
Temmoornaua — TerIo0OMeH MEXIY:
TBEPABIMHU YaCTUIIAMU U KUIKOCTHIO;
TBEPAOU CTEHKOM M JKUJAKOCTHIO MUJIU Ta30M;
KHUJKOCTBIO U Ta30M;
ra3oM U TBEPJBIMH YaCTHIIAMH.
Temmonepenayua — TEIIO0OMEH MEXTY:
IBYMSI )KUIKOCTSIMH;
ra3oM U TBEPJbIMHU YaCTUIAMU;
KHUJIKOCTHIO U Ta30M;
IBYMSI CPEIaMH Yepe3 CTECHKY;
B pekynepaTuBHBIX TEIIIOOOMEHHBIX anmnapaTax TEII000MeH IPOUCXOAUT MEXKIY:
KHUJKOCTBIO U Ta30M;
KHUJIKOCTHIO U TBEPIBIMH YaCTHIIAMH;
TBYMSI KUIKOCTSIMH,

IBYMsI CPEIAMU YEPE3 CTEHKY.



9.  I'paaueHT TemnepaTypsl:

a)  yBeJMYEHHUE TeMIIepaTyphl 3a EAUHUILY BPEMEHH;

0) mpUpPOCT TeMIepaTypsl Ha €AUHHILY JUTMHBI HOPMAJIU K U30T€PMUYECKON TTOBEPXHOCTH;

B)  IIPUPOCT TEMIIEPATYPbI HA EAUHUILY IUIOIIA IN;

I)  yBeJIMYEHHUE TeMIlepaTyphl Ha €IUHUILY JUIMHBI anmapaTta.

10. TenmoHanps>KEHHOCTh — TEMJIOBOM MOTOK, MPUXOASIIHNICA Ha:

a)  enuHMIy oObeMa armapara;

0)  eIuHMILY TOBEPXHOCTH TEIUIONEPEIaun;

B)  CIMHWILY Beca armapara.

11. Yewm BbIlIE AaBICHHE B allllapare, TEM ... TEMIEpaTypa KUIEHUSI PACTBOPA; YEM BBIIIIE
KOHLIEHTpaLUs pacTBOPa, TEM ... TEMIIEpaTypa KUIIEHHs pacTBOpa.

12. /IBa OCHOBHBIX NPEUMYIIECTBA KOJINAYKOBOU TapEJIKH 10 CPABHEHUIO C CUTYATOM.

A) Manas MEeTamIoeMKOCTb.

b) Menbias CKIIOHHOCTB K 3arps3HEHUSM.

B) Menbliie ruipaBinuecKoe CONPOTUBIICHHE.

I') OrcyrcrBHE poBaa KUIKOCTH.

13. ... - mpouecc U3BJIEUYEHUS OJHOTO WIM HECKOJIBKUX KOMIIOHEHTOB M3 PACTBOPOB MU
TBEPABIX T€J C MOMOIILIO0 U30UPATEIHHBIX PACTBOPUTEIIECH.

A) BbIllapUBaHUE,

b) npocras neperonka,

B) skcrpakmus,

I') kpucrammuzanus,

M) cymika.
14. ... - mporecc nepeHoca BemecTBa BHYTpH (as3bl: U3 spa MOTOKa K TpaHuLe pasaena a3 u
Hao000pOT.
15. ... - mporecc mepeHoca BelecTBa U3 0JHOU (pa3wl B IPYyryro Yepe3 rpaHuily pas3ziena (a3 B

HaIpaBJICHUU JTOCTUKECHUS PABHOBECHS.

16. CymecTBoBaHuE 1aHHOU (ha3bl B CUCTEME MM paBHOBecHE (Da3 ompeessieTcs paBuiioM
(a3, nm 3aKkoHOM paBHOBecus a3 ... .

a) ['n66ca,

0) Payss,

B) ['enpu,

r) Herorona.

17. ®a3oBoe paBHOBECUE ONPEAEIAETCS TPEMS TapaMeTPaMHu: ..., ... U ... .

a cocTaB (KOHIICHTpAIHs),

0) SHTAJIBIINS,

B) IUIOTHOCTb,



') TeMIeparypa,
1) TaBJICHHE,
€) BA3KOCTb,
€) TeII0NPOBOIHOCTD,
) TETUIOEMKOCTb.
18.[IBmxymmas cuiia MacCOOOMEHHOTO MPOIEcca XapaKTepru3yeT CTEIEeHb OTKJIOHEHUST CHCTEMBI
OT PaBHOBECHUS U OHA PaBHA PA3HOCTH MEXKIY pabodel U ... KOHIICHTPAIUSIMH KOMIIOHEHTA.
19.  CrpykTypa OTOKa BIUSET Ha BEIUYMHY CPEIHEN IBUKYIIEN CUIIBI MacCOepeaayn.
MakcumanbHas IBuxyias cuia st MUB, MunumansHast i ... .
A)SM,
b) MUII,
B) IM.
20.  BEII (BeicOTa equHUIIBI IEPEHOCA) COOTBETCTBYET ... aliapara, YKBUBAJICHTHOU OHOU
€IMHUILIE TIEpEeHoca.
a) BBICOTE,
0) xopxe,
B) TUTOIIAIH.
21. Oo6mee YEII (uucno equHuUIl mepeHoca) XapakTepu3yeT u3MEHEHHE padoueit
KOHIIEHTPAIIUU PACIPEeIeIeMOro KOMIIOHEHTA, IPUXOISAIICEeCs Ha SANHMILY ... .
a)pa3HOCTH JIaBJICHUH ,
0) cpenHeit IBMKYIIEH CUIIBI,
B) Pa3HOCTH TEMIIEpaTyp,
') MaccChl,
1) HAPSDKEHUSI CIIBUTA.
22. PaBHOBecue mpu aOCOPOITMHU OMKMCHIBACTCS 3aKOHOM ...
A) Payus,
b) JanbToHa,
B) HeiotoHna,
I') I'enpu,
23. YpaBHeHue paboueit TMHUM mpoliecca abCOPOIINU BEIBOJAUTCS HA
OCHOBE ypaBHEHUSI, OMKCHIBAIOIIETO
A) TemnoBoii 6aaHc TOTO Mpolecca,
b) MmarepuanbpHbIil 6amaHc 3TOro mporecca,
B) paBHOBecue mexy azamu,
I') pacnpenenenue ckopocreil B (hazax,
J1) mporiecc macconepenadn u3 ¢asbl B pazy

24. Pabouast nuHMA TIporiecca abcopOLMHU pacoNokKeHa Ha «y-X» JUarpaMMe ...



A) BBbILlIE JINHUU PaBHOBECHUS,

b) Hike nuHUM paBHOBECHS,

B) coBnanaer ¢ nuHueln paBHOBeCus,

I') nepecekaet nuHUIO paBHOBECHS.

25. B mpOoTUBOTOYHBIX TapenbuaThix abcopOepax co CIIMBHBIMHU yCTPOMCTBAMHU (BEPTUKAIbHBIC
MUJTUHIPUYECKUE KOJOHHBI) PeaTu3yIOTCs y3bIPhKOBBIN, TIEHHBIN, POBALHBIN U CTPYHHBIN PEKUMBI.
Kakoii pexxum Hanbonee paunoHaieH?

A) pexuM 3MyJIbIUpOBaHNUS,

b) pexxum moBrcanwus,

B) kputnueckuii pexum,

I') pexum 3axneObIBaHUS.

Bapuant Ne2

1. [llepoxoBaTOCTh MOBEPXHOCTH TPYOBI U TUIACTUHBI BEJIET K ... KOAPGUIIUEHTA TEII00TIauH.

2.V )uakoro ogHo(a3HOTo TEIJIOHOCUTENSI HanboJiee CUIILHO 3aBUCHT OT a)TeMIIEPaTypHI ... .

0) IJIOTHOCTb,

B) TEIJIOEMKOCTb,

T')BSI3KOCTb,

1) TETUIONTPOBOTHOCT.

3. Ilpu Hanwuuu B mape HEKOHACHCUPYIOIIUXCS Ta30B KOAPHUIIUEHT TEIIIO0TAaYH PE3KO
YMEHBIIIAETCS 33 CUET 00pa30BaHUs CIIOS Ta3a BOJIM3U MOBEPXHOCTH IICHKH, Yepe3 KOTOPHIHA MePeHOC
napa OCyIIECTBIISETCS 3a CUET ... MEXaHHU3Ma.

4. ITpu nIeHOYHON KOHJICHCAIMH MTapa TEPMHUYECKOE COTPOTUBIICHHE B OCHOBHOM
COCPENOTOYEHO ... .

A) Ha oXJ1aXK/1aeMOU MMOBEPXHOCTH;

b) B nmnenke koHIEeHCATA;

B) B mape.

5. Jlns ocymiecTBIEHUS Tpoliecca KUIIEHUsSI HEOOXOIMMO BBITIOJIHEHUE IBYX YCIOBUU: ... U ... .

a) HaJM4ue IEHTPOB MapooOpa3oBaHMsI,

0) HaTMuuMe TUICHKW KOHJICHCATa,

B)TeMIiepaTypa >KUIKOCTH JI0JKHA ObITh BBILIE TEMIIEPATypbl HACBIIICHUS 11apa,

T') pacTBOP JIOJDKEH OBITh HACKHIIIEHHBIM,

1) TOJIKHA OBITh OpraHU30BaHa BHIHYKCHHAS KOHBEKI[US TETIIOHOCHUTEIS.

6. [lnameTp mapoBOro my3bipbka B MOMEHT OTpPbIBA ONPEEIACTCS U3 YCIOBHI pPaBEHCTBA
apXUMeZ0BOM MOJBUKHON CHIIBI M CUJIBI ... , KOTOpas yIEeP>KUBAET My3bIpEK Ha CTCHKE.

7. OCHOBHasI 4aCTh CIIEKTPa TEIIOBOTO M3ITYICHHUS MIPU TEMIIepaTypax, IPUMEHSIEMbIX B
MIPOMBILIIIEHHOW TEXHOJIOTHH, COCPEIOTOUYEHA B IUAMA30HE ... BOJIH.

8. ... - anmapartsl JUIsl IEpEAayYy TEIIa OT OJHOTO TEIJIOHOCUTEINS K IPYrOMYy.



9. [IpaBMIbHO COOTHECUTE K IEPBOM T'PYIIIE JIEMEHTOB 3JIEMEHTBI BTOPOU TPYIIIIHI.
PaccmaTpuBaeTcs HarpeBaHre HACBHIIICHHBIM BOJISHBIM MTapOM.
1.1. ITap KOHZIEHCUPYETCS HEMOCPEICTBEHHO B HArPEBAEMOU cpesie
1.2. ITap oTaaer TEIIOTY Yepe3 pa3aeiIAiollyl0 CTEHKY
1.3. OTpaboTaHHBIH Map
2.1. OTpaboTaHHbI# TIAp.
2.2. Octpslii ap
2.3. I'myxoi nap
10. Bo3MOXHOCTh TOJTydeHHs 60s1ee BRICOKMX pab0OunX TEMIEpaTyp, YeM MPH KOHAEHCAITUN
HACBILIEHHOTO BOJASHOTO Mapa, MPH HU3KUX ... ABIISETCS OCHOBHBIM MpeumyniectBoM BOT
(BBICOKOTEMIIEPATYPHBIX OPTaHUYECKUX TEIJIOHOCUTENEN)
A) BHTANBIUSX,
b) naBnenusx,
B) remmniepatypax,
I') mnoTHOCTSIX
J1) TEerIOnpOBOAHOCTSIX. 11. A6copOepsl ¢
CUTYAThIMU TapeJIKaMU BBITIOJTHSIOTCS B BUJE BEPTUKAIBHBIX IIMIIMHAPUYECKUX KOJIOHH. Y KaXHUTe
OCHOBHOE€ JOCTOMHCTBO 3THX amapaToB:
a) JeIIeBU3HA CUT,
0) nemieBU3Ha YCTaHOBKH,
B) IPOCTOTA KOHCTPYKITUH,
T') MPOCTOTA SKCILTyaTaIl1H,
1) 6ONBIION AMANa30H CKOPOCTEH 1o (azam.
12. Io kakoit popmyie pacCUUTHIBAECTCS COMPOTUBIICHUE CYXOH HacaaKu ?
A) Diinepa,
b) HaBne-Crokca,
B) HeiotoHna,
I') Mapcu-Beiicbaxa.
13. Jlns mpoBeaeHus aqecopoumy ra3a u3 )KUJIKOCTH HE0OX0AUMO, YTOObI KOHLIEHTPAIHSI 3TOTO
rasa B ra3oBoi (haze ObLIa ... paBHOBECHOUW KOHIICHTPAIIUH.
14. IIpaBUIBHO COOTHECUTE K IIEPBOM TPYIIIIE JIEMEHTOB 3JIEMEHTHI

BTOPOMU I'PYIIIIBI

1.1. Paznenenue cmecu, cocTosinien U3 JIETy4ero U HEJeTy4ero KOMIOHEHTOB
1.2. Paznenenue cmecu, cocTosinien U3 JIETy4ero U HEJeTy4ero KOMIOHEHTOB
1.3. KunkocTs, nosydeHHass KOHAEHCALUENH apoB

1.4. Kongencar, uaymuii Ha OpoIIEHUE KOJIOHHBI

1.5. JKunkocTts, BRIXOAAIIAA U3 HAKHEN YaCTH KOJOHHEI



2.1. ®nerma
2.2. Beimapka
2.3. KyOoBblii ocTaToK
2.4. Ileperonka
2.5. JluctunsT
15.1Tpu B3anMo1eCTBUH MOITHUMAOIIMXCS IMAPOB B KOJIOHHE CO CTEKArOIIeH (hiermMoin
MPOUCXOAUT YaCTUYHAsL KOHJICHCALIUS MTapa U YaCTUYHOE UCIIAPEHUE )KUIKOCTH 32 CUET TEIJIOThI
koHJeHcanuu. [Ipu 3ToM U3 mapa KOHIEHCUPYETCS ... , a U3 (JIETMbI UCTIAPSIETCS ... .
16. PaBHOBecue B cucTeMax nap- >KMAKOCTh ONMKUCHIBAETCSA 3aKOHOM ... .
A) I'enpu,
b) ®uxa,
B) Payns,
I') NanpTOHa,
M) ®@ypse.
17. Ilpn xakoii OTHOCUTENBHOM JIETYYECTH pean3yeTCs pa3ieIeHue cMecein?

A)>1,

B) =0.95,

I')=0.9.

18. Kak n3aMeHUTCS OTHOCUTENbHAS JIETYYECTh XKUJIKONH CMECH C YBEJIMYEHUEM JaBICHUS?

A) HE UBMEHUTCH,

b) yBenuunrcs,

B) ymenbmurces.

19. 3MeHeHHe COCTOSIHUSA PaBHOBECHS OMHAPHBIX JABYX(Da3HBIX >KUIKUX CHCTEM IPH
P=const u T=const xapakTepHu3yl0TCs 3aKOHAMH ... .

A) Bpesckoro,

b) JanbToHa,

B) HeiotoHna,

I') [Tackaus,

J1) Konogasnosa,

E) ®uka

20.3aKOHOMEPHOCTH BIMSHUS TEMIIEPATYPHI U JaBJIeHUsS Ha ()a30BOe paBHOBeCHE OMHAPHBIX
IBYX(a3HbIX KUAKUX CUCTEM ONPEAEISAIOTCS IPABUIIOM. .. .

A) Bpesckoro,

b) JanbToHa,

B) HeiotoHna,

I') ITackans,



J1) Konogasnosa,

E) ®uxka.

21. Ilpu pexkrudukanuu padboune TUHUM BEpXHEH U HIDKHEH yacTell KOJIOHHBI PacIioaraloTcst
BBIIIIE WJIM HUKE JTUHUU PAaBHOBECHSI.

22. Ins ucnapenust 1 kmons HK Heo6xomumo ckonaencupoBats 1 kmonb BK, ecnu npu ogHOM
Y TOM K€ TeMIepaType Uux ...

A) TEIIOTHI CMEIIEHHS OJIMHAKOBBI,

B) MonbHBIE TEMIOTHI UCTIAPEHHUSI MPUOTUZUTETHHO OJIMHAKOBHI,

B) noToku u KOHIIEHTpAIMH 110 CEUYEHUIO KOJIOHHBI OIMHAKOBBI,

') KOHIIEHTpaIH O BBICOTE KOJIOHHBI HE MEHSIFOTCSL.

23. A3e0TpONHYIO PEKTU(PHUKAIMIO IPOBOAAT C JOOABIEHUEM K UCXOIHOM CMECH ...

A) BogsHoro napa; b) Boznyxa; B) paznenstomiero arenta;  I')akcTparupyromniero areHra.

24. DKCTPAKTUBHYIO PEKTH(HHUKAIINIO OCYIIECTBISIOT ¢ TOOABJICHHEM K UCXOTHON CMECH ...

A) mHEpTHOTO KOMIIOHEHTa, b) akcTparupyromiero aredara, B) Bo3ayxa, ') pa3aenstoniero
areHra.

25. [lpyurHa mo/layu ra3a B HUKHIOIO YacTh almapara, a >KUJIKOCTH — B BEPXHIOIO B IPOLECC
abcopOruu-. ..

A) pa3HOCTH TJIOTHOCTEH,

b) pa3HocTh BA3KOCTEH,

B) pasHocTh TENIONpOBOAHOCTEH,

I') pazHOCTB TEeMIIEpaTyp.
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