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Ilepeuens KomnemeHyui u UHOUKAMOPOB oocmudiceHus
KOMNEemeHUuil ¢ yKazaHuem 3manoe (opmuposanus 6 npouecce 0C80eHUA
OUCUUNTIUHBL

1. TIK-2 - cnocoOHOCTH BBIOMpaTh OCHOBHBIE M BCIIOMOTaTENIbHBIE MaTepHaibl s

M3TOTOBJICHUS M3ETHH, CINOCOObl pealn3alid OCHOBHBIX TEXHOJIOTHYECKHX IIPOIIECCOB,
aHAJMTUYECKHE U YHMCICHHbIE METOJbl IPU Pa3paboTKe MX MaTEMaTHYECKHX MOJEINeil, MEeTO b
CTaHJAPTHBIX  WCIBITAHUM 1O  ONpeNeNeHuI0  (U3MKO-MEXaHWYECKHX  CBOMCTB U
TEXHOJIOTMYECKUX II0Ka3aTeled MaTepuajlloB U TOTOBBIX M3JEIHI, CTaHIAPTHBIE METOABI UX
IIPOEKTUPOBAaHMS, IPOrPECCUBHBIE METOIbI KCIUTyaTallUH U3IEIHH;

2. TIK-5 — cmocoOHOCTh y4acTBOBaTh B pa3pabOTKe (Ha OCHOBE JEHCTBYIOMIMX
CTaH/JapTOB W JPYrodl HOPMATUBHOW JOKYMEHTALMM) MPOCKTHOM M paboueil TeXHHYECKO
JOKYMEHTAllMM B OO0JIACTH aBTOMATH3allMM TEXHOJIOTUYECKUX MPOIIECCOB U MPOU3BOJACTB, HUX
HKCIUTyaTAal[AOHHOMY OOCTY)KMBAHUIO, YIPABICHUIO >KU3HEHHBIM IIMKJIOM MPOJYKIHH H €€
KayecTBOM, B MEPOIPHUATUSAX IO KOHTPOJIO COOTBETCTBHS pa3palaThbIBaeMbIX MPOEKTOB H
TEXHUYECKON NOKYMEHTAllUU JACHCTBYIOIIMX CTAHJApTOB, TEXHUYECKUM YCIOBHUSAM M JIPYTUM
HOPMAaTUBHBIM JIOKYMEHTaM,;

3. [IK-16 — crocoOGHOCTh y4yacTBOBATh B OPraHU3aLUU MEPONPHUATHI MO MOBBIIICHHUIO
KauecTBa IMPOAYKIUH, NMPOU3BOACTBEHHBIX M TEXHOJOIMYECKHUX IPOLIECCOB, TEXHUYECKOMY U
UH(POPMALIMOHHOMY  OOECIEUEHHI0  UX UCIBITAHUN U

p33pa60TKI/I, 9KCIUTyaTalluu,

IJIaHUPOBAHUIO pa60T o CTaHJapTuU3aluu U CepTI/I(I)I/IKaI_II/II/I, a TaKXC aKTyaliu3alnuu

per- JIaMCHTI/IpyIOIJ_ICI‘/’I JOKYMCHTAIlUU.

Huouxkamopol
oocmudiceHusn
Komnemenyuu Omanwt hopmupoeanusn ¢ npoyecce
0C80€HUSA OUCHUUNTUHDL
HaumeHosaHue
OYyeHo4YHOo20
Jlekyuu | IIpaxm | J/labopamo | Kypcoeo cpedcmea
UUECKU | pHble u
e 3aHAMuUA npoekm
3aHaAmMU
A
[K-2 Tembl - 1-4:1%, 3* - NabopaTtopHaa pabora.
1-3 LAunckyceus. Pedepar.
TecT. DK3ameH.
IIK-5 Tembl - 1-4:1*, 3* - NabopaTopHaa paborTa.
1-3 Lenosan urpa.
Aunckyceus. Pedepar.
TecT. DK3ameH.
I1K-16 Tembl - 1-4:1*, 3* NabopaTtopHaa pabora.
1-3 Jenosan urpa.
Ldunckyceus. Pedepar.




TecT. OK3ameH.

Ilepeuensv ouenounvix cpeocme no oucyuniune (Mooynio)
OuyHO-3a04HaA U O4YHO-3a04HaA popmbl 06yueHusn

Ouenounvie cpeocmea Kon-60 Min, 6annoe Max, 6annoe
Jlabopamopnasn paboma 4 12 20
Konnokeuym 3 9 15
Jlenoeas ucpa 1 3 5
Jluckyccusn 1 3 5
Pegpepam 1 3 5
Tecm 1 6 10
IK3amen 1 24 40
Hmoczo: 60 100
3aouyHasa ¢opma obyueHun
Ouenounvie cpeocmea Kon-60 Min, éannoe Max, 6annoe
Jlabopamopnas paboma 2 6 10
Koumponvnasa paboma 1 15 25
Jlenoeas ucpa 1 3 5
Jluckyccusn 1 3 5
Pegpepam 1 3 5
Tecm 1 6 10
IK3amen 1 24 40
Hmoczo: 60 100
LLIkana oyeHusaHus
Hudposoe |Bripakenue B| CiioBecHoe Kputepnu oneHkn HHINKATOPOB AOCTHKEHHS IPH popme
BBIpaKeHHe oanax: BBIpaKeHHe KOHTPOJIS:
9K3aMeH / 3a4eT ¢ ONEHKO# 3aver
5 87 - 100 Ommnuno |OueHKa «OTIMYHO» BBICTABISIETCS CTYACHTY, | OlieHKa
(3auTeHO) |eciaM TEOPETUYECKOE COICPIKaHUE Kypca OCBOCHO |«3a4TEHO»
IIOJIHOCTBIO, oe3 HpO6CJ'IOB; HUCYCPIIBIBAIOIIIC, | BBICTABJIACTCS
IIOCJICAOBATCIIBHO, YCTKO U JIOIrHYC€CKH CTpOﬁHO CTYACHTY, cCJin
nsjaracr MaTCpI/IaJ'I; CBO6OZ[HO CIIpaBJISACTCA C|OTBCThI Ha
3aJavdyaMy, BOopocaMu W ApYrumMud BHUJAAMU | BOIIPOCHI 1o
MPpUMCHCHUA 3HaHHI71; HCIIOJIB3YET B OTBCTC|TCMaM
HOHOHHHTCHLHLIﬁ Marepuall BCC| AUCLUITJINHBI
npcaAyCMOTPCHHEIC mnpor paMMOfI 3aJaHUA | ITIOCIICA0OBATCIIbH




BBITTOJIHEHBI, KAYECTBO HX BEIMTOJHEHMUS OIICHEHO
guciIoM OayioB, OJNIM3KMM K MaKCHUMAalbHOMY;
aHAIU3UPYET MOJTy4YEHHBIC pEe3yJIbTaTHI,
MPOSIBIISIET CAMOCTOATENBHOCTD MPU BBIOIHEHUU
3aJaHni

74 - 86

Xopouio
(3aureno)

OreHKa «XOpOIIO» BBICTaBIISIETCS CTYAECHTY, €CIU
TEOPETUYECKOE COJEpIKaHUE Kypca OCBOEHO
MIOJTHOCTBIO, HEOOXOJUMEbIe MpaKTUIECKUE
KOMIIETEHIIMH B OCHOBHOM c(hOpMHpOBaHbI, Bce
MPEAYCMOTPEHHbIE  TIPOrpaMMod  OOydeHHs
y4eOHBIC 3aJaHHs BBINOJIHEHBI, KadecTBO HX
BBINIOJTHEHNA JOCTaTOYHO BbICOKOE. CTyneHT
TBEPAO 3HAeT Marepual, T[PaMOTHO M 1O
CyLIECTBY  M3JaraeT ero, He  JOImyckas
CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HA BOIPOC.

60 - 73

Y noBnerBop
UTEIBHO
(3a4TeHo)

OneHka «yIOBJIETBOPUTEIBHO»  BBICTABISAETCA
CTYIAEHTy, €CIH TEOPETHUUECKOE COJepKaHUE
Kypca OCBOEHO YaCTHYHO, HO MPOOEsl HE HOCST
CYILLIECTBEHHOIO XapakTepa, OONBIINHCTBO
MIPENYCMOTPEHHBIX porpaMMon 3alaHAl
BBIMIOJIHEHO, HO B HHUX HMEIOTCS OIIMOKH, NPHU
OTBETE Ha IIOCTaBJIEHHBIM BOMNpPOC CTYAEHT
JOIyCKAET HETOYHOCTH, HE0CTaTOYHO
npaBUjbHBIE  (DOPMYIHMPOBKH,  HAOIIOAAIOTCA
HapyIIeHUs JIOTHYECKOH MOCIEN0BATENbHOCTH B
M3JI0’KEHUH NTPOrpaMMHOI0 MaTepuana.

bl, JIOTUYECKU
W3II0KEHBI,
JIOITYCKAFOTCS
HE3HAYHUTEIHHBIC
HEI0YETHI B
OTBETE CTYJCHTA,
TaKue KaK
OTCYTCTBHE
CaMOCTOSTEIBHOT
0 BEIBO/IA,
peueBbic OIIMOKU
U p

Huxe 60

Heynosners
OPHUTENBHO
(He3auTeHo)

O1eHKa «HEYIOBJICTBOPUTEIHLHO» BBICTABISETCS
CTYICHTY, €CIIU OH HE 3HACT 3HAYUTEIHLHOW YacTH
MPOrpaMMHOTO MaTepuana, JIONyCKaeT
CYIIIECTBEHHBIC  ONIMOKH, HEYBEPECHHO, C
OOJIBILIMMHU 3aTpy/THEHHUSIMH BBIIOJIHSIET
MPaKTUICCKUE paboTHI, HEeOOXO0IUMBIE
MPaKTUYECKUE KOMIIETCHIIMU HE COPMHPOBAHBI,
OOJILIIMHCTBO MPEAYCMOTPEHHBIX IPOrPaMMOi
oOyueHHsl y4eOHBIX 3aJaHUN HE BBIIOIHEHO,
KAaueCTBO MX BBIIOJIHEHHUS OLEHEHO YHCIOM
0aJIoB, OJU3KUM K MUHUMAITEHOMY

Onenka
3a4TEHO»
BEICTaBIISIETCS
CTYNIEHTY,  €CJH
CTYyZIEHT HE 3HAeT
OCHOBHBIX
TOHATHH
IUCHUILUIMHBI, HE
OTBEYacT Ha
JIOIIOJIHUTEIBLHBIC
H HaBOJAIINE
BOIPOCHI
MPEnoaBaTes.

«KHEC

TEMBI




MWHUCTEPCTBO HayKK U Bbicwero obpasoBaHna Poccuickon deaepaymm

HikHekaMCcKuilt XUMUKO-TEXHOJIOTUYECKH MHCTUTYT (pritnan) denepanbHOro
rOCYIapCTBEHHOTO OIO/DKETHOTO 00pa30BaTEIBLHOTO YUPEKISHUSIBBICIIET0 00pa3oBaHUs
«KazaHckuil HallMOHAIBHBIN HCCIIEI0BATEIbCKUIN TEXHOJIOTMUECKUN YHUBEPCUTET»
DaxynbmemuHGOPMAIIMOHHBIX TEXHOJIOTUI
Kadgheopa Ilpoyeccol u annapamol Xumuyeckou mexHonrocuu
Hamnpasnenue nonrorosku: 15.03.04 ATIIII
[Mpoduns/mporpamma: ATIIII (o orpacisam)
Cemectpbi4, 5*,6**

JK3aMeHAlHOHHBbIe BONPOCchI o nucuunianne TITATL
. CocraB TMOITYTHBIX T'a30B U T'a30KOHACHCATOB.

. DJIeMEeHTHBIN U TPYNIOBON XUMUYECKUH cocTaB HeTH. ['eTepoaTroMHble coelMHEHHS HEPTH.

1
2
3. dpakIMOHHBINA COCTaB U TEOPETUUECKUE OCHOBBI IEPETOHKH U PEKTU(DHUKAIIHH.
4. TIIOTHOCTH U MOJIEKYJISIpHAst Macca HeTel U HePTEPOyKTOB.

5. JlaBieHne HACBHIIEHHBIX TMApOB, JETy4ecTh, (AKTOp CKUMAEMOCTH U KPUTHYECKUE
napameTpsl HeTel U HeTenpoayKTOB.

6. BS3KOCTh ¥ MOBEPXHOCTHOE HATSDKEHUE HEPTel U HEPTEPOYKTOB.

7. OnTU4ecKue U AIEKTPUIECKIE CBOKWCTBA HEPTEH 1 He(hTENPOTYyKTOB.

8. Temmeparypsl ~ BCIBIIIKM, BOCIJIAMEHEHMS M CaMOBOCIUIAMEHEHHs  HedTed u
HEPTENPOIYKTOB. AHUIMHOBAS TOUKA.

9. Temmeparypbl OMYTHEHHs], Hadala KPUCTAIM3AMK, 3aCThIBAaHMs U IUIaBJICHUS HedTel u
HedTenpoaykToB. [IpenenbHas Temeparypa GuIbTPyeMOCTH.

10.  PacTshkMMOCTB, TEHETpalus, ajare3us, TeMIepaTypbl pa3sMsIrdyeHus U XPYIKOCTH
HEPTAHBIX BSOKYIIUX MAaTEPHAIIOB.

11. TemnoeMKOoCTh, SHTANBIHS, TEITUIOMPOBOJAHOCTh, TEIUIOTHI HCIAPEHUS, CyOIMMAINH,

CrOpaHus U IUIaBJICHUA HEPTH U HEPTEIPOLYKTOB.

12. KomnonaHo-xumudeckue CBOMCTBa HE(PTAHBIX TUCHEPCHBIX cUCTeM. CHHEpreTU4ecKue
3 DEKTHI.
13. XUMHUUIECKas, TEXHOJIOTHYECKass W  TEeXHUYecKas  Kiaccupukanus  HeTei.

Knaccudukanus vedreit no pu3snueckumM CBONCTBAM.
14.  OcHoBHble HanpaBiieHus nepepadboTku HepTH. KomnaynnupoBanue nedreil.
15. OcHoBHBIE CBOICTBa OCH3MHOB, PEAKTUBHBIX, JAMU3EIbHBIX, KOTEJIbHBIX, CYJOBBIX,

Fa3OTyp61/IHHBIX U IICYHBIX TOILIHMB.

16.  butymsl. Texuuueckuii yrnepoa. Hedrsuble Macna u npucaaku.
17. CMmasku, kokcel. CrieriuanbHble HEQTETPOTYKTHI.
18.  CraOwmm3auusa HepTH M ra3oBoro koujaeHcara. llorepu nerkux Qpakuuii HepTH U

ra3soBoro KogjacHcara.
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35.

36.

37.

38.

39.

40.

41.

Bpenusie npumecu B HepTax. O6e3BoxuBanue 1 00€CCOIMBaHUE HEDTH.
Knaccudpukanust ycTaHOBOK TNepBUYHONW meperoHkd Hedtu. IlpomykTbl mnepBUYHOM
MEPEroHKU HEQPTH.

YcranoBka atMocqepHOi eperoHKr He(TH. TeXHOIOrHUecKasi cCXeMa YCTaHOBKH.
YcraHoBKa BaKyyMHOM IIEpErOHKU Ma3yTa. TeXHOIornyeckas cxeMa yCTaHOBKH.
Bropuunas neperonka OensuHa. TexHOJIOrHYECKast CXeMa yCTaHOBKH.

Bropuunas neperonka nau3enbHo# gpakiun. TexHomornyeckast cxeMa yCTaHOBKH.
KomOuHupoBaHHas ycTaHOBKA NMEPBUYHOM neperoHkr HedTH. TexHonorudyeckas cxema
YCTaHOBKU.

VYnpaBiaeHne TEXHOJOTMYECKMMHU MpOLECCaMu IeperoHku Hedtu. Perymupopanue
pabouux mapameTpoB peKTHU(HUKAITMOHHBIX KOJOHH.

@pakIMOHUPOBAHKUE YIJIEBOJOPOIHBIX Tra3oB HedrenepepaboTku. TexHonornyeckas
CXE€Ma YCTaHOBKH.

OCHOBBI XMMHYECKON TEPMOJMHAMUKN TEPMUYECKUX PEAKLUHN YIJIEBOJOPOAOB. AHAIN3
TEpPMOJIM3a HAa OCHOBE CBOOOIHOM sHepruu [ mb0ca u sHepruu pa3pbiBa CBSI3H.

MexaHu3M U XUMU3M TEPMOJIN3a HEPTSIHOTO CHIPBSI.

TepMu4ecKuil KPEKUHT JUCTUIUIATHOTO ChIPbs. TeXHOIOrn4yeckas cxeMa yCTaHOBKU.
Bucbpekunr ryapona. TexHonorndyeckas cxema yCTaHOBKH.

3aMeIUIEeHHOE KOKCOBaHME TyApPOHA WJIM KPEKUHI OcTarka. TexHosiornyeckas cxema
YCTaHOBKU.

[Tuponu3 HedTsHOTO ChIpbs. TexHoNMOrnYecKkast CxeMa yCTaHOBKH.

[oMONMUTHYECKUH ¥ TeTepPONUTHYCCKUI OM(YHKIIMOHANBHBIA (CIOKHBIA) KaTalus.
Teopuu reTeporeHHOro Katajimusa.

AncopOrus 1 KaTaiu3. DHEpreTUKa U XUMHUUYECKas IPUPOoIa KaTaau3a.

KaranuzaTopsl kpeknHra. MexaHusm ¥ XUMHU3M KaTaJIUTHYECKOIO KPEKUHTa.
Karanutuueckuii KpeKMHI T'MAPOOYMILEHHOTO CbIpbs. TeXHOJOrMueckas cxema ¢
IPSAMOTOYHBIM JTUPT-PEaKTOPOM.

Karanmutnueckoe C-ankunupoBanue uzoOyrana anmuduaamu.TexHonorndeckas cxema
YCTaHOBKH.

Kartanutnueckoe O-adkwinpoBaHUE METaHOJAa M300yTHIIEHOM. TeXHOJIOrHYecKass cxema
YCTaHOBKU.

[TapoBass  karamuTuUyeckas KOHBEPCHUS  YIVIEBOJAOPOAOB.TexHOJIOrMUYECKass cxema
YCTaHOBKH IIOJYy4EHHUS BOJOPOAA.

OkucnuTenbHas KOHBEPCUS  CEpOBOJOPOAAa B AJEMEHTHYK  cpeay  (cmocod

Kunayca). TexHo0THYECKas CXeMa YCTaHOBKH.
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50.

51.

52.

53.

54.

55.

Krnaccudukanuss TruapoKaTaUTHYECKUX MporeccoB  (pudOpMUHT, H30MepHU3alHs,
OYKCTKa, 00eccepuBaHKe, THIPOKPEKUHT).

TepMoauHaMKKa ¥ XUMHU3M KaTaTUTHYECKOTOPHU(POPMUHTA.

VipapieHrne KaTaIMTHYECKUM PUPOPMUHIOM (BIMSHUE Ka4eCTBa CHIPbS, TEMIEPATypBhI,
JaBJICHUS, KPAaTHOCTH LHMPKYJSILHMKA BOJOPOAOCOJACPIKALIETO ra3a, 00beMHbIe CKOPOCTH
[0JIa41 CBIPbsSI Ha MPOIIECC).

Kartanutuueckuil puopMUHT €O CTallMOHAPHBIM CIIOEM Katanu3aropa.TexHomornyeckas
CXE€Ma YCTaHOBKH.

Karanutnueckuii pudOopMUHT c HEIPEPBIBHOU peresepauuen
Karanu3aropa. TeXHOJIornyeckas cxeMa yCTaHOBKH.

Karanutnueckas U30Mepu3anus IIEHTaH-T€KCaHOBOU ¢bpakuun
6en3nHoB. TexHoornueckas cxema yCTaHOBKH.

TepMmoauHamMuKa, XUMU3M U KUHETHKA THAPOT€HOIU3AreTepOOPIaHNYECKUX COCIUHEHUN
HE(PTSHOTO CHIPBS.

VrpaBneHne THAPOTEHU3ALMOHHBIME — TponieccaMu  (BIMSHHE KauecTBa  ChIPh,
TEeMIepaTyphbl, JaBleHUs,, 00bEMHbIE CKOPOCTH MOAAYM CHIPBS, MAPIHAILHOTO JABICHUS
BOJIOPOJIa U KPATHOCTH LUPKYJISIIMHA BOJIOPOI0COASPKAIIETO T'a3a Ha MPOIIECC).
I'mppoouncTka 1U3€IbHOrO TOIIMBA. TEXHOJIOTHYECKas CXeMa YCTaHOBKH.
I'mapooGeccepruBanne HEPTAHBIX OCTATKOB. TeXHOIOrHYECKasi CXeMa YCTaHOBKHU.
XHUMH3M, MEXAHU3M U KaTaJIU3aTOPbl THAPOKPEKUHTA.

VYrpaBieHne mpoIeccoM ruIPpOKPEeKUHTa (BIMSHUE TEMIEpaTyphl, JaBIeHUs, KPATHOCTH
LUPKYJSILUU BOJOPOJOCOAEPIKALIEro ra3a, KayecTBa ChIPbS M pacxoja BOJAOpPOAA HA
npoiiecc).

OpHoCTyneHYaTblil TUAPOKPEKMHI BAKyyMHOTO Ta3oiisa. TexHosoruuyeckas cxema
YCTaHOBKH.

MeToabl OYHCTKH CTOYHBIX BOJ U ra3oBbiX BbiOpocoB HII3. Helitpanmusauums mpoumx

OTXOJ0B.

KpnTeplm OIICHKHU YPOBHHA OTB€TOB HA IK3aMCHC 110 JTUCHHUILJINHE

b1.B.17/TIIAIl
Kpurtepnu onenku oas
bakanaBp umeeT rirybokue, CUCTEMHbBIC 3HAHUS 110 JAHHON AUCUUILIIMHE, yMEeT Ha 36-40

MPAKTUKEC ITPUMCHATH TCOPCTUICCKHUC 3HAHN A, [IOHUMACT (1)1/13I/II-ICCKYEO CYTb
MPOLIECCOB.




3Haer: a) pu3UKO-XUMHUIO HEPTH U rasa,

0) 3aKOHOMEPHOCTH (PU3UUECKUX U XUMHUYECKHUX CIIO0CO00B niepepaboTku HeTH 1
rasa;

B) TEXHOJIOI'MYECKUE CXEMbI OCHOBHBIX (DU3UYECKUX M XUMHUUECKHX MTPOIECCOB
nepepaboTKu HEPTHU U rasa,

I') KOHCTPYKIUH aNlapaToB U XUMUYECKUX PEAKTOPOB JIJIs IPOLIECCOB MepepadOTKU
HedTH U rasa.

YMeeT: a) BBINOIHATH CIOXKHBIE TETUIOBBIC, MaTepHaIbHbIC, TU(PPY3UOHHBIC U
ApYTUe pacyeTshl.

HMeeT HABBIKH: PCHICHUA CJIOKHBIX 3a1a4 110 HC(I)TCHCpCpa6OTKC;

0) onpezeneHust BO3MYILAIOIIUX M YIIPABISIONINX BO3ICHCTBUH, PEryTUPyEeMBbIX U
HEperylIupyeMbIX IapaMeTpoB MpoLeccoB HedTenepepadboTKH;

B) aHaJIM3a TCXHOJIOTHICCKHUX CXEM IPOLCCCOB nepepaGOTKH He(pTI/I M rasa Kak
00BEKTOB aBTOMAaTHU3allkuH.

Ha sx3amMeHe gaet 10ru4ecku 000CHOBAHHBIEC OTBETHI HA OCHOBHBIC BOITPOCHI U
YBCPCHHO OTBCYACT HA JOMOJIHUTCIILHBIC BOIIPOCHI.

bakanasp BiazeeT IbBUHON JI0JIEH ITPOTPAMMHOIO MaTepHualla, yMeeT pelarhb
NpaKkTUYECKUE 3a7a4M, HO HE /10 KOHIa pa300pajcs BO BCEX BOMPOCAX.

B ocHOBHOM 3HaeT: a) GU3UKO-XUMHIO HETU U rasa;

0) 3aKOHOMEPHOCTH (PU3UUECKUX U XUMHUYECKHUX CIIOCO00B niepepaboTku He)TH U
rasa;

B) TEXHOJIOIMYECKUE CXEMbI OCHOBHBIX (DU3UYECKUX M XUMHUUECKHUX MTPOIECCOB
nepepaboTKu HEPTHU U rasa,

I') KOHCTPYKIIMH allapaToB U XUMUYECKUX PEAKTOPOB JIJISI IPOLIECCOB IepepadOTKU
HedTH U rasa.

YMeeT: BHITIOIHITH CPEAHEH CI0KHOCTHU TEILIOBBIC, MaTepuainbHble, Tuhdy3noHHBIC
U IPyTU€ PACUETHI.

HMmeeT HABBIKK: PEIICHUS 33/1a4 CPETHEH CI0KHOCTH 10 HedTenepepaboTKe.

Ha sx3amene AOCTATOYHO YBCPCHHO OTBCYACT HAa OCHOBHBLIC BOIIPOCHI, HC MOXKCT
OTBCTUTH HA HC3HAYUTCIIbHYIO YaCTh JOTIOJTHUTCIBHBIX BOIIPOCOB.

30-35

bakanaBp ycBOMII TOJIBKO 4acTh MPOTrPaMMHOIO MaTepHaia, ciado penraer
MPaKTUYECKUE 3aJauH.

HNmeet o01me npeacraBieHns o: a) GU3UKO-XUMUU HEDTH | ra3a;

25-29




0) 3aKOHOMEPHOCTSIX (PU3MYECKUX M XUMUYECKUX CIIOCOOOB MepepadoTKH HePTH U
rasa;

B) TEXHOJOI'MYECKUX CXEMaX OCHOBHBIX (PU3MYECKUX M XMMUYECKUX MPOLIECCOB
nepepaboTKu HEPTU U rasa,

I') KOHCTPYKIUSIX allapaToB ¥ XUMUYECKHX PEAKTOPOB VIS IIPOLIECCOB MEepepadboTKH
HedTH U rasa.

He ymeeT: caMOCTOSITEIBHO BBIMOJIIHATE TEIJIOBbIE, MaTepHaIbHbIE, MAaCCOOOMEHHBIE
U ApYyTUeE pacyeTshl.

HMeeT HABBIKH: pemIcHud IMPOCThIX 3aJ1a4 11O HC(I)TCHCpCpa6OTKC.

Ha sx3amene cOMBUYMBO OTBEUAET HA OCHOBHBIC BOIIPOCHI, JACT ITYTAHBIC OTBCTHI HA
AOIOJIHUTECIIbHBIC BOIIPOCHI.

bakasaBp He yCBOMII JIbBHHYIO JIOJIF0 MaTepHalia 1o JaHHOW JAUCIUIUTHHE, oTBevaeT ¢ | 0-24
OIIMOKaMU Ha OCHOBHBIE BOMPOCHI, MPAKTUYECKU HE MOXKET OTBETHTH Ha
JIOTIOJTHUTEbHBIE BOIIPOCHI, HE UMEET HABBIKOB PEILICHUS 3a/1a4.

MWHUCTEPCTBO HayKK U Bbicwero obpasoBaHua Poccuickon deaepaymm

HikHekaMCcKuil XUMUKO-TEXHOJIOTUYECKH MHCTUTYT (prinan) denepanbHOro
TOCYIapCTBEHHOTO OIO/DKETHOTO 00pa30BaTEIHHOIO YUPEKICHHS BBICIIETO 00pa30BaHUS
«Ka3zaHckuil HallMOHAJIBHBIN HCCIIEI0OBATENbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET»
DaxyrbmemuHGOPMAIIMOHHBIX TEXHOJIOTHHA
Kadgheopa Ilpoyeccol u annapamol Xumuyeckou mexHonrocuu
Hamnpasnenue nonrorosku: 15.03.04 ATIIII
[Mpoduns/mporpamma: ATIIII (o orpacisam)
Cemectpbi4, 5*,6**

Bonpocs! ko/10kBUYyMOB 110 Aucuuiinde TITATT

KonnoxkBuym Nel

56. CocTaB NONYTHBIX T'a30B ¥ Fa30KOH/IEHCATOB.

o7. DJeMEHTHBI W TPYNIOBOM XMUMHYECKHH cocTaB HedTu. ['eTrepoaToMHBIE COECTMHEHUS
HeQTH.

58.  DpakUMOHHBINA COCTaB U TEOPETUYECKUE OCHOBBI IIEPETOHKH U PEKTU(DUKAIIH.

59.  IlnoTHOCTH U MOJEKyJIsApHas Macca He(Tell 1 HePTENPOTYyKTOB.

60. JlaBneHHMe HACBHIIICHHBIX MAapOB, JETy4eCcTh, (PAKTOP CKUMAEMOCTH M KPUTHYECKUE

napameTpsl HeTel U HeTenpo yKTOB.
61.  Bs3KOCTb M MOBEPXHOCTHOE HATsDKEHHE HeTel U He(TEPOTyKTOB.

62. OnTuyeckue U NIEKTPUIECKHE CBOWCTBA HEPTEH 1 HE(YTEIPOTYKTOB.




63. Temmeparypbl BCHBIIIKM, BOCIUIAMEHEHHS UM CaMOBOCIUIAMEHEHMs Hepred U
HEPTENPOIYKTOB. AHUJIMHOBAS TOUKA.

64. Temmeparypbl MOMYTHEHHs, Hayala KpUCTAJUIM3ALMH, 3aCTHIBAHUS U IIJIaBICHUS HeTen
u HerenpoaykToB. [IpenensHas Temneparypa GUIBTPYEMOCTH.

65.  PacrtskumocTh, MeHeTpalus, aare3us, TeMIepaTypbl pa3sMsITyeHus U XPYIKOCTH
HEPTAHBIX BSOKYIIUX MAaTEPHAIIOB.

66.  TemnoeMKOCTb, 3HTANBMHA, TEIUIONPOBOJHOCTh, TEIJIOTHI HCHAPEHUs, CyOIUMAIMH,

CrOpaHus U IUIaBJICHUA HEPTH U HEPTEIPOTYKTOB.

67. KomnonaHo-xuMudeckue CBOMCTBa HE(PTAHBIX TUCHEPCHBIX cuUcTeM. CHHEpreTU4ecKue
3 hEKTHI.
68. XUMUUIECKasL, TEXHOJIOTHYECKass W  TEeXHUYecKas  Kiaccupukanus  HepTei.

Knaccudukanus vedreit mo pu3snueckum CBONCTBAM.
69.  OcHoBHbIC HanpaBieHus nepepadoTku Hedru. Komnaynauposanue Hedreit.
70.  OcHoOBHBIE CBOMCTBa OEH3MHOB, PEAKTHBHBIX, JAM3EIbHBIX, KOTEIbHBIX, CYJOBBIX,

Fa3OTyp6I/IHHLIX U IICYHBIX TOIIIHMB.

71. butymsl. Texunueckuii yrinepoa. HedraHsle Macia v mpUcaKH.
72. CMmasku, kokcel. CrieriuanbHble HEQPTETPOTYKTHI.
73.  Crabummszanms HepTH M ra3oBoro koujaeHcara. llorepu nerkux ¢pakuuii HepTH U

ra3oBOro KOHJacHcara.

74.  Bpenusie npumecu B HepTax. O6e3BoxuBanMe U 00€CCOTMBaHNUE HEDTH.

KoniaoxkBuym Ne2

1. Knaccuduxanust yCTaHOBOK INepBHUYHOW meperoHkn Hedtu. IlponykTsl mnepBUUHOIM
NEPEeroHKU HEPTH.
YcranoBka arMocqepHOi neperoHkl He(TH. TeXHOIOrHuecKasi cxeMa yCTaHOBKH.
YcTraHOBKa BaKyyMHOM NEperoHKH Ma3yTa. TexHoIornyeckas cxema yCTaHOBKH.
Bropuunas neperonka OensuHa. TexHOJIOrHYecKast cXeMa yCTaHOBKH.

BTOpI/I‘-IHaSI NEeperoHKa JU3EIbHOMN (I)paKI_II/II/I. Texnomorudeckas cxema YCTAHOBKH.
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KomOuHupoBaHHass yCTaHOBKAa NEpBUYHON meperoHkn HedTu. TexHoyormueckas cxema
YCTaHOBKH.

7. YupaBiieHHEe TEXHOJOTMYECKHMMHU MpolieccaMH IMeperoHku HedTu. PerymupoBanue paboumx
apaMeTpoB PEKTHU(PHUKAIIMOHHBIX KOJOHH.

8. dpakoHUpOBaHHE YIIIEBOJOPOJHBIX ra3oB HedremepepaOboTku. TexHosornyeckas cxema

YCTAHOBKH.

KonaokBuym Ne3



1. OcHOBBI XMMHUYECKOW TEPMOJAMHAMHKH TEPMHUYECKHX PEaKLUUH YIriIeBOJIOPOIOB. AHAIIN3
TEpPMOJIM3a HAa OCHOBE CBOOOIHOM sHepruu [ mbOca u sHepruu paspbiBa CBSI3H.

2. MexaHu3M U XUMU3M TePMOJIN3a HE(YTIHOTO CHIPHSL.
3. TepMmuueckuii KpEKUHT JUCTUILIITHOTO ChIpbs. TeXHOJIOrnYecKas cxema yCTaHOBKH.
4. BucOpekuHr ryaposa. TexHoornueckasi cxema yCTaHOBKHU.
5. 3amenneHHOE KOKCOBaHME TYyApPOHAa WJIM KpPEKUHI OcCTaTka. TexHoJormdeckas cxema
YCTAHOBKH.
6. ITuponu3 HePTIHOTO ChIphs. TeXHOJIOTHYECKAs! CXeMa YCTAHOBKH.
7. TOMONUTHYECKUI U TETEPOTUTUYCCKUI OM(PYHKIMOHATIbHBIA (CIOXKHBIN) Katanu3. Teopuun
reTepOreHHOro KaTauusa.
8. Ancopbuus u karanu3. DHEpreTuKa U XMMU4ecKasl Ipupojia KaTajinsa.
9. Karanuszatopsl KpekuHra. MexaHusm U XUMHU3M KaTaTUTHYECKOTO KPEKHHTa.
10.  Kartanutuyeckwii KpEKHHTI THUIPOOYMIICHHOTO ChIpbi. TEeXHOJIOTMYECKass cxema ¢
IPSAMOTOYHBIM JTUPT-PEAKTOPOM.
11.  Karamutunueckoe C-ankuinupoBaHue H300yTaHa amuduHamu.TexHoJoruyeckas cxema
YCTAHOBKH.
12. Karamutnyeckoe O-ankuimpoBaHUE MeTaHONa M300yTHIIEHOM.TeXHOJornuecKkas cxema
YCTAHOBKH.
13. IlapoBasg KaTanuTH4yeckas KOHBEpPCHS  YIJIEBOJOpoJoB.TexHoJornuyeckas cxema
YCTAHOBKH TOJIy4EHHSI BOJOPOJIA.
14, OxwucnurtenbHas KOHBEPCHS  CEpOBOAOpPOJA B  JJIEMEHTHyIO cpeay  (cmocob
Kuayca). TexHoOTHYECKas CXeMa YCTAaHOBKH.
15.  Knaccudukanust THUAPOKATATUTHYECKUX MpoleccoB (puOpMHHT, H30MEpH3alus,
OYHCTKa, 0OeccepruBaHme, TUAPOKPEKHHT).
16.  TepmoaMHaMuKa U XMMH3M KaTaIUTUIECKOTOPU(DOPMHUHTa.
17. VYupapneHue KaTalTUTHYECKUMPUGOPMUHTOM (BIHUSIHAE KadeCTBa ChIPbs, TEMIIEPaTYPH,
JTABJICHUS, KPATHOCTH LUPKYJSAILUN BOJOPOIOCOAEPIKAIIEro ra3a, 00beMHbIE CKOPOCTH MOJAYH
CBIPbsI Ha TIPOIIECC).
18.  Karanutuyeckuipu(pOpPMHHI CO CTallMOHAPHBIM CIIOEM KaTaiau3aropa.TexHojormueckas
cXeMa YCTaHOBKHU.
19.  KaranurnyeckuipuopMHHT c HeTpepbIBHON pereHeparen
Katanuzatopa. TexHonornyeckas cxema yCTaHOBKHU.
20.  KaranuTtnueckas U30MepU3aLuUsl NEHTaH-TeKCaHOBOM ¢bpakuun

OcH3nHOB. TexHoIOrnYecKas cxema YCTaAHOBKH.



21.  TepmoaumHaMMKa, XMMH3M M KMHETHKA THIPOT€HOJIN3AreTepOOPraHMueCcKUX COeIMHEHHM
HE(PTSHOTO CHIPBS.

22.  VYupaBieHHe TUIPOTCHU3AIMOHHBIMU mporeccamu  (BIMSHHE KauecTBa  ChHIPbS,
TEMIepaTypbl, JAaBICHHUSA, OObBEMHBIE CKOPOCTH IOJA4YH CHIPbs, NAPLHAIBHOIO IaBJICHUS

BOJIOPO/Ia M KPATHOCTH LIUPKYJISAIIMU BOJIOPOI0COICPKAIIETO ra3a Ha MpoIece).

23.  I'mapooymcTKa AU3ETBHOTO TOIUIMBA. TeXHOJIOTHYECKasi CXxeMa YCTaHOBKHU.

24.  T'mapoobeccepuBanue HE(PTAHBIX OCTATKOB. TeXHOIOrHYECKasi CXeMa YCTaHOBKH.

25.  XuMH3M, MEXaHU3M U KaTaJu3aTopbl TUAPOKPEKUHTA.

26.  YnpaBieHHe TPOLECCOM T'MIAPOKPEKUHTa (BIMSHUE TEMIIEPATYpPbl, JaBICHUS, KPaTHOCTH

HUPKYJIAIUA BOOAOPOJOCOACPIKAIICTO rra3da, Ka4eCTBa ChIPbA U pacxoda BOAOPOJa Ha Hpouecc).

27. OpHOCTyNEHYaThlil TMAPOKPEKUMHI BaKyyMHOro raszoiliii. TexHojorudeckas cxema
YCTaHOBKH.

28. MeToapl OYMCTKM CTOYHBIX BOJA M ra3oBbix BeIOpocoB HII3. Helitpanuzanus mpounx
OTXO/IOB.

KpuTtepuu onieHKH ypOBHSI OTBETOB HA BONPOCHI KOJJIOKBUYMA MO
aucuumiinae b1.B.17 TITAIIL

Kpurtepnu onenku bana

bakanaBp umeer rirybokue, CUCTEMHbBIC 3HAHUS 110 JAHHON AUCUUILIIMHE, yMEeT Ha 5
MPAKTUKE TPUMEHSTh TEOPETUYECCKUE 3HAHUS, TOHUMAET (DU3HUECKYIO CYTh
MIPOLECCOB.

3Haer: a)¢pu3uKO-XUMHUIO HEPTH U rasa,

0) 3aKOHOMEPHOCTH (PU3UUECKUX U XUMHUYECKHUX CIIOCO00B niepepaboTku HedTH 1
rasa;

B) TEXHOJIOIMYECKUE CXEMbI OCHOBHBIX (DU3UYECKUX M XUMHUUECKHX MTPOIECCOB
nepepaboTKu HEPTU U rasa,

T') KOHCTPYKIIMH aNlapaToB U XUMUYECKUX PEAKTOPOB JIIsI IPOLIECCOB MEepepadOTKU
He(TH U rasa.

YMeeT: BBHINOIHATH CIOXKHBIE TEIUIOBbIE, MaTepHaIbHbIe, TUPPY3UOHHBIE U JPYTUE
pacyeTsl.

HmeeT HaBBIKM:a) peIICHUS CIOXHBIX 3a71a4 10 HedrenepepaboTKe;

0) onpezeneHust BO3MYILAIOIIUX M YIIPABISIONINX BO3ICHCTBUH, PEryTUPyEeMbIX U
HEperyJIupyeMbIX MapaMeTpoB MPoLeccoB HedTenepepadboTKH;




B) aHaJIM3a TEXHOJIOTHYECKUX CXEM MPOIIECCOB mepepaboTKH He(hTH U ra3a Kak
00BEKTOB aBTOMATH3AIUH.

I[aeT JIOTUH4Y€CKH 000CHOBAHHBIE OTBETHI HA OCHOBHEIC BOITPOCHI KOJIJIOKBUYMaA U
YBCPCHHO OTBCYACT HA JOMOJIHUTCIILHBIC BOIIPOCHI.

bakanasp BiazeeT JIbBUHOU JI0JIEH ITPOTPAMMHOIO MaTepHuala, yMeeT pelarh
NpaKkTUYECKUE 3a7a4M, HO HE /10 KOHIa pa300pajics BO BCEX BOIPOCAX.

B ocHoBHOM 3HaeT:a)(pu3uKo-XUMUIO HEPTU U Ta3a;

0) 3aKOHOMEPHOCTH (PU3UUECKUX U XUMHUYECKHUX CIIOCO00B niepepaboTku HeTH U
rasa;

B) TEXHOJIOIMYECKUE CXEMbI OCHOBHBIX (DU3NYECKUX M XUMHUUECKHX MTPOIECCOB
nepepaboTKu HEPTU U rasa,

I') KOHCTPYKIIMH allapaToB U XUMUYECKUX PEAKTOPOB JIISI IPOLIECCOB MEepepadOTKU
HedTH U rasa.

YMeeT: BBIMONHATH CPEIHEN CII0KHOCTH TEIIOBBIE, MaTepualibHble, Tu(Py3noHHBIC
U IpYTU€ pPACUETHI.

Hmeet HABBIKH: PEIICHUS 33/1a4 CPEIHEH CI0KHOCTH 10 HedTenepepaboTKe.

I[OCT&TO‘IHO YBEPCHHO OTBCYACT HA OCHOBHBIC BOIIPOCHI KOJIJIOKBUYMA, HC MOXKCT
OTBCTUTH HA HC3HAYUTCIIbHYIO YaCTh JOTIOJTHUTCIBHBIX BOIIPOCOB.

bakanaBp yCBOMJI TOJIBKO YacTh MPOrpaMMHOI0 MaTepuaia, ciabo pemaer
NPaKTUYECKUE 3aJauH.

Hmeet o01me npeacraBieHus 0. a)pU3NKO-XUMUK HEPTH U rasa,

0) 3aKOHOMEPHOCTSIX (PU3MIECKUX M XUMUYECKUX CIIOCOOOB MepepadoTKH HePTH U
rasa;

B) TEXHOJIOIMYECKUX CXEMaX OCHOBHBIX (PU3MYECKUX M XMMUYECKHUX MPOLIECCOB
nepepaboTKy HEPTU U rasa,

I') KOHCTPYKIUSIX aNlapaToB ¥ XUMUYECKHX PEAKTOPOB UIsl IIPOLIECCOB MEpepadboTKH
HedTH U rasa.

He ymeeT: caMOCTOSITEIBHO BBINOJIHATH TEIJIOBbIE, MaTepHAIbHbIE, MaCCOOOMEHHBIE
U ApYyTUe pacyeTshl.

HmeeT HABBIKH: pPEIICHUS MIPOCTHIX 331a4 o HedTenepepaboTKe.

Ha sx3amene cOMBYMBO OTBEYAET HA OCHOBHBIC BOIIPOCHI, JACT ITYTAHBIC OTBCTHI HA
AOIOJIHUTCIIbHBIC BOIIPOCHI.

bakanasp He yCBOWII JIbBUHYIO JIOJIO MaT€pHalla 110 JaHHOW JUCLUIIIIMHE, OTBEYAET
¢ omMOKaMH Ha OCHOBHBIE BOIIPOCHI, MPAKTHUYECKH HE MOXKET OTBETUTH Ha




AOIMOJIHUTCIIbHBIC BOIIPOCHI, HC UMCCT HABBIKOB PCIICHUA 3a1a4.

MWHUCTEPCTBO HayKK U Bbicwero obpasoBaHna Poccuickon deaepaymm

HikHekaMCcKuil XUMUKO-TEXHOJIOTUYECKH MHCTUTYT (primnan) denepanbHOro
TOCYIapCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIHHOIO YUPEIKICHHSI BBICIIETO O0pa30BaHUS
«Ka3zaHckuil HallMOHAJIBHBIN HCCIIEI0OBATENbCKUM TEXHOJIOTUYECKUN YHUBEPCUTET»
DaxyrsmemuHGOPMAIIMOHHBIX TEXHOJIOTHHA
Kadgheopa_ Ilpoyeccol u annapamol Xumuyeckou mexHonocuu
Hamnpasnenue nonrorosku: 15.03.04 ATIIII
[Mpoduns/mporpamma: ATIIII (o orpacisam)
Cemectpol 4,5*%, 6**

NenoBas (posesasi) urpa mo gucuunanne TIIATL

IlepBuyHas neperoHka HepTv Ha yctaHoBke AT.

1. Tewma (npobnema). KauecTBo mosnydaeMbix B peKTH()UKAIMOHHON KOJOHHE MPOJIYKTOB
(TMCTHILIATOB U KyOOBOTO OCTaTKa) He ynoBieTBopsieT TpedoBanusm ['OCTa.

2. Konnenuus wurpsl. HeoOXoaumMo mpoaHaNM3UpOBATh MPUYHHBI CHIDKECHHS KadyecTBa
NPOJIYKTOB, YCTAHOBUTH Hau00JIee BEPOSITHYIO MPUYMHY yXYALICHUS KayecTBa MPOIYKTOB Ha OCHOBE
aHaIM3a MMoKa3aHWi NpUOOPOB Ha MAHENU YIPABJICHUS BOIEPATOPHON U MPHUHSATH PEIICHHE O Crocode
(crmocobax) BO3/EHCTBUSI HA TEXHOJOTMYECKUI mpoliecc. Bo3Mo)kHbIE MPUYMHBI U3MEHEHHS KauecTBa
NPOJIYKTOB: M3MEHEHHE COCTaBa HCXOIHOW cMecH (MUTaHus) KOJOHHBI, HApylIeHUs] B paboTe HacOCOB,
U3MEHEHHUE TapaMEeTPOB T'PEIONIEro Iapa B IOJOrpeBaTele NMUTAHUS WM KHISTHIBHUKE, a TaKKe
OXJIKIaloued BoAbl B jaeduierMaTope, M3MeHeHHe (DJIErMOBOrO 4YHCIA, CKAYKM  HANpPsHKCHUS B
ANIEKTPOCETH, U3MEHEHHE PACXO0/I0B TPEIOLIETO Mapa MM OXJIaXIaloIIeii BOIbl, 3a0UBKa TapeaKu (Win
€e 4acTu).

3. Posm: rpymma CTYIEHTOB AEIMTCS HAa HECKOJIbKO Opuran. B kaxmoit Opuraze ectb
HavyaJIbHUK CMEHBI U JIBA HJIHM TPH anmnapardyuka (oneparopa).

4. Oxwunaembiii (-pie) pesynbrar (-b1). Kaxmas Opurama (cMeHa) TOTOBUT MHChMEHHbBIE
OTBETHI, B KOTOPBHIX H3JIAralOTCS PELICHUs 00 YIPaBISIOIIEM BO3JICHCTBUM HA TEXHOJOTHYECKHI
npotecc (M3MeHeHue (GIerMOBOTo YKcia, M3MEHEHUE pacxoja rnapa Wid Bojsl | T.1.) [IpernonaBarens

3HAaKOMUTCA C INCBMCHHBIMHU OTBECTaMH 6p1/1raﬂ, 34TCM 3a4acT BOIIPOCHI YHaCTHUKAM ,HGJIOBOI;'I HUI'PBIL.

YpoBeHb MOATOTOBKH CTY/IEHTA MO JAaHHOW TeMe OIEHUBAETCS MO MATUOATUTHHON IIIKase

Kpurtepnu onenku bann

bakanaBp rmy0OKo MOHUMAET MaTepHuai, aKTUBHO yYacTBYET B JICJIOBOM 5
Urpe, JaeT apryMEHTUPOBAHHBIE OTBETHI HA BOIPOCHI IPENOAaBaTENs]




bakanasps 11€710M PEACTaBIAET 3aKOHOMEPHOCTH IIPOLECCa, JOCTATOYHO 4
aKTHBHO y4acCTBYET B POJIEBOM UI'pe, HHOTA OIINOAETCs IPH OTBETE Ha
BOIIPOCHI IIPEIOaBATEISA

bakanaBp He10CTaTOYHO BIIAJIEET MAaTEPUATIOM, B JICJIOBOM UTPE y4ACTBYET 3
HEAaKTHBHO, Ha BOMPOCHI MPEINOAABATENSI OTBEYAET C TPYJAOM

bakanaBp He cripaBiisieTcs ¢ poJiblo, B Marepuase pa3oupaercs ciabo, Ha 2
BOIIPOCHI IPENOAABATENST OTBETUTH HE MOYKET

MWHUCTEPCTBO HayKK U Bbicwero obpasoBaHna Poccuickon deaepaymm

HikHekaMCcKuil XUMUKO-TEXHOJIOTHYECKH MHCTUTYT (priinan) denepanbHOro
rOCyJIapCTBEHHOTO OI0/DKETHOTO 00pa30BaTENbHOIO YUPEKACHHUS BBICILIETO 00pa3oBaHUs
«Ka3zaHckui HallMOHAJIBHBIN HCCIIEI0BATENbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET»
DaxynrememuHPOPMAIIMOHHBIX TEXHOJIOTHHA
Kadgheopa Ilpoyeccol u annapamol Xumuyeckou mexHonocuu
Hampasnenue nonrorosku: 15.03.04 ATIIII
[Mpoduns/mporpamma: ATIIII (o orpacisam)
Cemectpsl 4,5*, 6**

Tembl pedepaToB

no nucuumianae 61.B.17THAII

O06e3BoxHMBaHHE M 00eCCONMBAHUE HEPTH.
KapbamunnasaenapaduHuzanus Tu3e1bHOTO TOTLTUBA.
HuszkoremneparypHas nenapapuHu3anus.
Jenapadunuzaius Ha reonutax (MOJCKYJISIPHBIX CUTAX)
ITuponwus.

TepMu4eCKuil KPEKUHT.

I'mapoKpeKuHr.

Karanutnueckuii KpeKuHr.

Karanutnaeckuii pudopMuHr.

0.  IlepBuunas neperonka Heptu Ha ABT.

1. I'mapoouncrka.

12.  T'mppoobeccepuBaHme.

13. BucOpekuHr.
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14.  3amenneHHOE KOKCOBaHHE.

15.  Teopernueckue OCHOBBI TEPMOAECCTPYKTUBHBIX MPOIIECCOB HE(TEepepadbOTKH.

16.  Teoperuueckue OCHOBBI TEPMOOKHCIUTEIBHBIX MPOLIECCOB HETEepepaboTKH,

17.  TeopernuecKre OCHOBBI T€TEPOJIUTUUECKHUX MPOIIECCOB HedrenepepaboTku (KUCIOTHBIH
KaTaJjms).

18.  Teoperuueckue OCHOBBI TOMOJIMTHYECKUX IIPOLIECCOB HedTenepepaboTKH

(OKHCITMTEIbHO-BOCCTAHOBUTEIIBHBIN MTPOIIECC).

19.  Teopermueckue OCHOBBI T'MIPOKATATUTHUYECKUX MPOLECCOB  HedTenepepaboTKu

(OM(yHKIIMOHATBLHBIN KaTaTU3).
20.  KoxcoBanue He(pTEIIPOIYKTOB.
21.  TIlexoBanmue.

22.  TI'maponeapomatuzanus HEPTIHBIX bpakuui.

23I'maponenapaduHu3anyst HePTIHBIX QPAKIUHA.



24 JleacanbTuzanus HePTIHBIX QPAKIUHA.

25 CenexTuBHas (IKCTPAKIMOHHAS) OYUCTKA HEPTIHBIX (HpaKLIUH.
26 KonrakTHas (agcopOLMOHHAs) OYUCTKA HEPTIHBIX (PPAKIIHIA.
27  TIpou3BOACTBO TEXHUYECKOTO YIIepoaa.

28  TlpousBoacTBo 3eMeHTHOM cepbl (MeTon Kiayca).

29 JlenmapaduHHU3aM KPUCTATUTU3AIIUCH.

30 KapOamunnasaenapaduHU3aMs MACTSHBIX (QPaKIUi.

31 TIloaroroBka HE(TH Ha MPOMBICIIAX.

32 Tasudukanus Kokxca.

Kpurtepnu onenku bana
AKTYyaJIbHOCTh TEMBbI 0,5
IlonHOTa pacKpBITUATEMBI 0,5
Hannyne coOCTBEHHOM TOUKHU 3pEHUs 1
Haymuwne npeszenranuu 1
JIorn4HOCTh ¥ MOCJIEN0BATENBHOCTD U3JI0KEHUS 1
OTcyrcTBHE OIMOOYHBIX UM IPOTUBOPEUMBBIX MOJIOKEHUHN 1
Hmozo 5

MWHUCTEPCTBO HayKK U Bbicllero obpasoBaHua Poccuiickoin Pegepaunm

HikHekaMCcKuilt XUMUKO-TEXHOJIOTUYECKH MHCTUTYT (priinan) denepanbHOro
TOCYIapCTBEHHOTO OIO/DKETHOTO 00pa30BaTEIBHOIO YUPEKICHHS BBICIIETO 00pa30BaHUS
«Ka3zaHckuil HallMOHAJIBHBIN HCCIIEI0OBATENbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET»
DaxynbmemuHGOPMAIIMOHHBIX TEXHOJIOTHHA
Kagheopa Ilpoyeccol u annapamol Xumuyeckou mexHonrocuu
Hanpasnenue nonrorosku: 15.03.04 ATIIII
[Mpoduns/mporpamma: ATIIII (o orpacisam)
Cemectphl 4, 5*, 6*
*

TeMbl 115 AUCKYCCUM

no qpucuumianiae 51.B.17TIHAII

1.Ectb nu anpTepHaTHBa HE(YTH U razy B JHEPI€TUUECKOM aCHEeKTe?

2. Ectp 1 anbTepHaTHBa HE(PTH U ra3zy B CBIPEBOM acleKTe?

3.YeMy oTnaTh npennoyTeHue — aenapadpuHu3au KapoaMuaoM Uit aenapaguHu3anum
LEOJTUTaMu ?

4. Yto npennodTuTeIbHee: KOHTaKTHAs OYMCTKA HIIA CEJICKTUBHAS (IKCTPAKIMOHHAS) OYHCTKA
He(TEenpoIyKTOB?

5. Uemy oTAath NpeAnodYTeHHE: THAPOOYUCTKE UM KOHTAKTHOM 04MCTKE HE(PTEnpO yKTOB?




Kpurtepnu onenku bann

bakanaBp rimy00Ko MOHUMAET CyTh IPOOIEMbl. APryMEHTHUPOBAHHO 5

000CHOBBIBAECT CBOKO MMO3ULHIO.

bakanaBpB 11€710M MOHUMAET MPOOIIEMY, UMEET COOCTBEHHYIO TOUKY 3pEHHSI, HO 4

ero oObsICHEHUE HEOJOCTAaTOYHO 000CHOBAHHO.

bakanaBp noHumaeT mpobiaeMy JUIlb B OOIIUX YepTaX, BbIIBUTAET HE COBCEM 3

IIPaBUJIbHYIO BEPCHIO.

bakanaBpanek 0T HOHUMaHUS IPOOIEMbI, HE UIMEET COOCTBEHHON TOUKH 3peHus. | 2

MWHUCTEPCTBO HayKK U Bbicwero obpasoBaHna Poccuickon deaepaymm

HwxHekaMCKUi XUMUKO-TEXHOJIOTHUECKUN HHCTUTYT ((hrnan) ¢eaepaabHOro
TOCYIapCTBEHHOTO OIO/DKETHOTO 00pa30BaTEIBHOIO YUPEKICHHS BBICIIETO 00pa30BaHUS
«Ka3zaHckuil HallMOHAJIBHBIN HCCIIEI0OBATENbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET»
DaxynbmemuHGOPMAIIMOHHBIX TEXHOJIOTHHA
Kageopa Ilpoueccol u annapamul Xumuieckou mexHoio2uu
Hamnpasnenue nonrorosku: 15.03.04 ATIIII
[Mpoduns/mporpamma: ATIIII (o orpacisam)
Cemectpsl 4,5* 6**

Crtpykrypa Jadoparopubix padot no aucuumuinne TITATT

Tema (Ha3BaHue) 1abopaTopHO paboTh ykazaHa B PIL.

Llesb padoThl: HAYYUTHCS AaHATU3UPOBATH TEXHOJOTHYECKYIO CXEMY ITpoliecca rnepepaboTKu

He(TH U ra3a Kak 00BEKTa aBTOMATU3AIIHUH.
3aganue Ha J1a00paTOPHYIO padoTy.

N3yuuth TexHosoruueckuit npouecc. O3HAKOMUTHCS ¢ TEXHOJOTHUYECKOU CXEMOM TaHHOTO
npoiiecca. Y CTaHOBUTh B3aUMOCBS3b OCHOBHBIX Pa00o4HX mapameTpoB. OnpenenuTthb
BO3MYIIAIONIUE UYTIPABIISIIONIME BO3AecTBUSA. BriOparh y3en aBromatuzanuu. CocTaBUTh
(YHKIMOHATBHYIO CXEMY aBTOMAaTHU3AI[MH BEIOPAHHOTO Y3I1a.

YpoBeHb MOATOTOBKH CTYACHTA K JIA00OPaTOPHOM paboTe OLEHUBAETCS MO MATHOAJUIBHOM HIKaJIe.

Kpurtepnu onenku bann
bakanaBp rimy00Ko MOHUMAET 3aKOHOMEPHOCTH MPOLIECCa, BEIUKOJIEITHO S)
pa3bupaercsi B TEXHOJOIMUYECKON CXEME U yMEET CaMOCTOSTEIbHO




pa3paboTaTh QYHKIIMOHAIBHYIO CXeMY BHIOPAHHOTO y3J1a aBTOMATHU3aLUH.

bakanaBp B 11e10M IpeCTaBIsIET 3aKOHOMEPHOCTH IPOIIEcca, XOPOLIO
pa3bupaercsi B TEXHOJIOTMYECKON CXEME U C TIOMOIIIBIO MPETIo1aBaTels
CHOCOOEH CIIPOEKTUPOBATh (DYHKIIMOHAIBHYIO CXEMY BHIOPAHHOTO Y3J1a
aBTOMATH3alMH1, COAEPIKAIILYI0 HE3HAUYUTEIbHBIE OIINOKH.

bakanaBp HeoCTaTOYHO MOHUMAET 3aKOHOMEPHOCTH TpoIiecca, He 0
KOHIIa pa300paJicsi B TEXHOJIOTMUECKON CXeMe, HO C TIOMOIIBIO
MPero/1aBaTelisi MOXeT pa3padboTarh GYHKIHMOHATIBHYIO CXeMY BHIOPaHHOTO
y3J1a aBTOMAaTH3aIMH, COACPIKALILYIO TPYOble OIIMOKH.

bakanaBp ciabo moHUMaeT 3aKOHOMEPHOCTH MPOIIecca, II0X0 pazoupaercs
B TEXHOJIOTHUECKOM cXeMe, He CIIOCOOEH CIIPOEKTHPOBATH
(YHKIMOHATBHYIO CXEeMY BBIOPAHHOTO y3J1a aBTOMATH3AIMU JaXe C
IIOMOIIBIO IIPEToAaBaTeIs.

MWHUCTEPCTBO HayKK U Bbicwero obpasoBaHna Poccuickon deaepaymm

HwxHekaMCKUi XUMUKO-TEXHOJIOTUUECKUN HHCTUTYT ((hrnan) ¢eaepaaibHOro
TOCYIapCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIHHOIO YUPEKICHHSI BBICIIETO 00pa30BaHUS
«Ka3zaHckuil HallMOHAIBHBIN HCCIIEI0BATENbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET»

DaxyrbmemuHGOPMAIIMOHHBIX TEXHOJIOTHHA

Kadgheopa Ilpoyeccvl u annapamol Xumuyeckou mexHonrocuu

Hampasnenue nonrorosku: 15.03.04 ATIIII
[Mpoduns/mporpamma: ATIIII (o orpacisam)
Cemectphr 4, 5*, 6**

Tect no aucuyunnunde TNAN
BapuaHT Nel

1. B TMAI paccmaTtpuBsaltor.

1. XMMUYECKME NPOLLECCHI,

2. AQepHble NPoLecchl,

3. HEXMMUYECKME NPOLLECCHI,
4. H6MOXMMMYECKME NPOLLECCHI.

2. BasKkocTb HEPTU-CNOCOOBHOCTL COMPOTUBAATLCA !

1. YCUNUAM PacTaXKeHUs,
2. YCUNNAM KPyYeHUS,
3. YCUINAM CHKaTUA,

4. yCUAnaMm casura.



3. PasamepHocTb Ko3dPpuumMeHTa ANHAMMUUYECKON BASKOCTU:

1. Na*m,
2. MNa/c,
3 Na*c,
4 H*m2,

4. Kak 3meHAeTcA KpUTUYECKOe 3HaYeHMe Kputepus PeiHonbaca ons Te4eHus HedTu B
NPAMbIX FNaAKMX TPpyb6ax npu Haanumm Bnbpaumm?

1. He usmeHseTcs,

2. yBenmMumBaetcs,

3. MpoxoauT Yepe3 MaKCUMMYM,

4, napaer.

5.KoHTaKTHas oumcTKa HedTaHbIX GpaKkLMii NPOU3BOANTCA:
1. abcopbumeint,

2. pektuduKkaumen,

3. cywko,

4. apcopbumein.

6. Y HedpTn Hanbonee cUNbHO 3aBUCUT OT TEMNepaTypbl ... .
1. nhoTHOCTb,

2. Tenn10emMKocCTb,

3. BA3KOCTb,

4. TennonpoBOAHOCTb.

7. ®a3oBoe paBHOBecHe NpU NeperoHKe HedpTn onpeaenseTca TPema napameTpamu: ...,
7

1. cocras (KOHUEHTpaumsa),
2. 3HTanbnua,
3. NAOTHOCTb,

4. TemnepaTtypa,



5. pasneHwue,

6. BA3KOCTb,

7. TennonpoBOAHOCTb,
8. TennoemkocTb.

8. KaKoi Hacoc npumeHseTca ANs co3aaHnA BaKyyMa B 6/10Ke BaKyyMHOW NeperoHKku
masyTta?

1. ocesown,

2. POTAUMOHHbIMN,

w

LEeHTPObEKHbIN,
4. NapO3’KEKTOPHbIMN,

5. nopwHeBoON.

o

. MynbcaTopbl B 3KCTPAKTOPaAX MPUMEHSAIOTCA C Liebio:

1. ynyyweHus cenapaumm ¢pas Ha BbIXoae,

2. ynydweHua nogsoAa Tensaa B annapar,

3. yBe/NMYeHMs NOBEPXHOCTM KOHTaKTa ¢a3 n KoapduumeHTa macconepesayu.
4. M3MeHeHMA PaBHOBECHOM KOHLEHTPAL MM KOMMNOHEHTOB.

10. KakoW pexxum npeanoytuteneH B NPOTUBOTOYHbIX TapeabyaTbix abcopbepax ¢
nepeToyHbIMM KaHanamm?

1. cTpyiHbIN,

2. NpoBanbHbIN,
3. NeHHbIN,

4. ny3blpbKOBbIA.

11. .OKCTPAKTUBHYIO peKTUMKALMIO OCYLLECTBAAIOT C 06aBNEHMEM K UCXOAHOW CMecH

1. MHepTHOro KOMNOHEHTa, 2.
3KCTParMpytoLLLero areHTa,

3. BO3AayXxa,
4. pa3genAoLLero areHTa.

12. Paboyan nMHMA NpoLecca Aecopbummn pacnonoXKeHa Ha «y-xX» guarpamme ...



1. Bbille NMHUKU paBHOBECUA,

2. HWXKe NMHUWN paBHOBeCUS,

3. coBnagaeT c IMHMEl paBHOBeCKA,
4. nepecekaeT IMHMIO paBHOBECUS.

13. TpagMuMoHHaA NocneAoBaTEIbHOCTb MPOEKTUPOBAHMA N U3rOTOBAEHMA KPYMHbIX
NMPOMBbILL/IEHHbIX YCTAHOBOK HedTenepepaboTKu.

1. npoekTUpoOBaHMeE, N3rOTOBAEHWNE N UCCAEAOBAHNE NONYNPOMbILIEHHOW YCTAaHOBKM,
KOPPEKLMA KPUTEPUANBbHOTO YPAaBHEHUS,

2. NPOEKTUPOBAHME N N3rOTOBAEHWE NPOMbILIIEHHOW YCTAHOBKMY;
3. M3roTtoB/eHME U UCC/IeA0BaHME MOLENN, MONYYEHNE KPUTEPUANBHOTO YPABHEHWS,

4. W3roToB/ieHME N UCCNeAO0BAHWNE MUAOTHOMN YCTAHOBKM, KOPPEKLMUA KPUTEPUASTBHOTO
ypaBHeHMUS.

14. ...- npouecc pasaeneHns, Npu KOTOPOM B3BELLEHHbIE B Cpee TBEPAbIE UU KUAKNe
YacTULbl OTAENAKTCA OT CN/IOWHOM ¢dasbl NoA AeACTBUEM MACCOBbIX CU.

15.B HedTenepepaboTKe NPUMEHSAIOTCA B OCHOBHOM /,Ba F’MAPOMEXaHUYECKUX MEeToAa
pasaeneHuns HeoAHOPOAHbIX CUCTEM: ... U ... .

16. CmecuTenbHble TeN1006MeHHUKM B HedTenepepaboTKe NCNONb3YIOTCA B TEX
CNy4anx, Koraa no TeEXHOOMMYECKMM YCIOBUAM A0MNYCTUMO ... paboumx cpea.

17. - 310 Nnpouecc obpasoBaHua TBepAOW dpasbl B BUAE KPUCTANNOB U3 PAacTBOPOB U
pacnnaBoB, a TaK»Ke M3 ra3os M Napos.

18. - NpuBeguTe B cOOTBETCTBME 31eMEHTbI 1 1 2 rpynn.
1.1. Teepgoe nopuctoe Teno.
1.2. Nornowaemoe BELWECTBO, HAXOAALLEECA B Fa3e WU XKUAKOCTY.
1.3. BewectBo, norsowaemoe 13 rasa uau napa.
2.1. Ancopbar.
2.2. AncopbeHT.
2.3. AbcopbTmB.
19. NokasaTtenb npesomneHms HeGTenpPoayKTOB ONpesenatoT C MOMOLLbHO:
1.CnektpodoTomeTpa.

2. ApeomeTpa.



3. PedpaktomeTpa.
4. MukHomeTpa.

20. BA3KOCTb HEPTENPOAYKTOB ONPEAENsoT C MOMOLLbIO:

1. Buckosmmetpa
2. ApeomeTpa.

3. PedpakTomeTpa.
4. MukHomeTpa.

21. dpaKkuUMOHHbIN cocTaB HePTENPOAYKTOB ONPEAENSAIOT C MOMOLLbBHO:
1. MeToanku SHrnepa.
2. MeToguKkn BroxHepa.
3. MeToauku Bropua.
4. Metoaukn KnarseHa.
22. MonekynapHyo maccy yrneBogopoAoB BbIYMCAAOT No dopmye:
1. MeHpaeneesa.
2. lyxos.a.
3. BonHosa.
4. KnanelipoHa.

23. inzenbHan ppakuma-cMmech ... .
1. BeH31MHOBOM W NUTPOMHOBOMN.
2. KepocrHOBOW U ra3oiieBoM.
3. lurponHoBoM N KepocnHoBon. 4. BeH3MHOBOM U ra3oiNeBon.

24. MNoBepxHOCTHOaKTMBHbIe BelecTBa(MAB), metoLme BbICOKOE 3HAYEHMeE. .. .
. Baskoctu.
. KoadpdpuumeHTa NOBEPXHOCTHOrO HATANKEHMS.
. lInnKkocTw.

A w N e

. MnotHOCTMW.

25. MpomoTOopbI- BELECTBA, ... aKTUBHOCTb KaTanuM3aTtopa.
1. CHuKatowme.
2. He Bavatowme Ha.
3. MNosblwatoume.

BapuaHT No2

1. PasamepHocTb KO3ddULMEHTa KUHEMATUUYECKOM BA3KOCTU HEDTH:



1. m/c,

2. Na*c,
3. H/c,
4, m/c2.

2. TnaBHbIl pabounii opraH ueHTpudyrn ansa otaeneHus TBEpAabix NapapuHoOB OT
AusenbHoM ppakumu.

1. poTop,
2. Kopnyc,
3. Ba.

3. LLlepoxoBaTOCTb NOBEPXHOCTM TPYDbI B TPyOUaTbIX NeYax BeAeTK ... KoaddpuumeHTa
TENNOOTAAYM NPU Harpese HedTH.

4. inAa ocywecTBaeHna npouecca KuneHma HeptenpoayKkTa Heob6XoAMMO BbINONHEHNE
ABYX YC/IOBUN: ... U ... .

1. Hanunume ueHTPoB NapoobpasoBaHMs,

2. Hanuuume NJeHKM KoHAeHcaTa,

3. TemnepaTypa XUOKOCTU A0NXKHA ObITb BbilLe TeMNEPATypbl HAcbIWEeHUA napa,
4. pacTBOp A0NKEH BbITb HACbILLLEHHbIM,

5. [ONKHA BbITb OPraHM30BaHa BbIHYKAEHHAA KOHBEKLMA TENNOHOCUTENS.

5. OCHOBHa#A YacTb CNEKTPA TENJIOBOrO U3NYYEHUA NPU TeMNepPaTypax, MPUMEHAEMbIX B
HedTenepepaboTKe, COCPeAOTOYEHA B AMANA30HE ... BOJH.

6. [BMKyLLan cuaa maccoobmeHHbIX NPOLLeCCOB NepepaboTkn HepTU XxapaKTepusyer
cTeneHb OTKNIOHEHMA CUCTEMbI OT PAaBHOBECMSA M OHA PaBHa Pa3HOCTU MeXKay paboueit n
... KOHLLEHTPALMAMM KOMNOHEHTA.

7. Hanbonee BepoaTHOe BO3MYyLLAtOLLEE BO3AENCTBME B NPOLECCE KAaTa/IMTUYECKOTO
KpeKUHra HedTaHbIX GpaKkumit.

1. usmeHeHune gasneHus,

2. U3MEHeHMe pacxoaa cbipbs,
3. U3meHeHuMe TemnepaTypbl,
4. 3MeHeHMe COoCTaBa CbipbA.

8. BEM (BblcoTa eanHMLBI MepeHoca) COOTBETCTBYET ... annapaTta, 3KBUBANIEHTHOM OAHOW



eanHULE nepeHoca.
1. BbicorTe,
2. xopae,
3. naowaam,
4. 06BEMY.

9. ...- Npouecc n3Bae4YeHMA OAHOTO UAU HECKOIbKMX KOMMNOHEHTOB U3 PAacTBOPOB UMY
TBEPAbIX TEN C MOMOLLbIO N3bMpaTeibHbIX PACTBOPUTENEIA.

1. BbinapuBaHue,

2. npocTasa neperoHkKa,

3. 3KCTpakums,
4. KpucTannusaums,
5. cyuwka.

10. NaBneHune B HeDTH:
1. cuna, aencTeyoWan Ha eANHULY MacCChbl,

2. cuna, AelCTBYIOWANA HA eAUHULY ANUHBI,

w

cuna, AeWCTBYIOWANA Ha eAMHULY naoLaaum,

>

cuna, geincTeyowas Ha eamHuLy obbema.

11. Umnynbc HedTH:

1. npousseaeHMe maccbl HepTU Ha ee faB/eHue,

2. npousseaeHne obbema HedTH Ha ee BA3KOCTb,

3. npousseaeHne maccbl HepTh Ha ee CKOpPOCTb,

4, OTHOLEeHMe 06bEMHOTO pacxoaa HedTH K ee AaBEHUIO.

12. B naMMHapHOM NOTOKe YacTuubl HedTU ABUNKYTCA:

1. BpaLLaTeNbHO,
2. 6ecnopaaoyHo,
3. Mo napannenbHbIM TPAEKTOPUAM.

13.Hanop notoka HedTU — MexaHMYeCcKas aHeprus.



1. eNHNLbI Macchl ,

2. eJNHULUbI Beca ,
3. eANHNUbl obbema ,
4, 0o[HOro MonA.

14. ABmKyLwan cnna aNeKkTpoocaxkaeHuma B aeKTpoaernapaTopax:

1. cuna JlopeHua,
2. cuna KynoHa,
3. cuna Amnepa.

15. TennoobMEHHUKM, B KOTOPbIX HEPTENPOAYKTbI HArPEBAOT TEN/IOHOCUTENIEM Yepes
MEeTaNIIMYECKYIO CTEHKY, HAa3bIBAOTCA ... .

1. cmecuTenbHbIMU,

2. pereHepaTUBHbIMMU,

3. peKkynepaTUBHbIMMU.

16. YcTaHOBMTE NOCNEA0BATENBHOCTD pPacyeTa TENN00OMeEHHMKa:
1. rmppaBANYECKUI pacyeT annapaTa,

2. TEeXHUKO-3KOHOMMWYECKUI pacyerT,

3. BbIOOP KOHCTPYKLMM TENTOOOMEHHMKA,

4. TennoBoW pacyeT TeNN1006MeHHMKa,

5. KOHCTPYKTMBHbIM pacyeT annapaTa.

17.CywecTtBoBaHMe AaHHOM $a3bl B cUCTEME UM paBHOBeCUKe da3 onpesenserca
npasuaom ¢as, UnM 3aKoHOM paBHoBecuA ¢as ... .

1. Tmbbca,
2. Payns,
3. TleHpw,

4. HbloTOHa.

18. B npouecce BUCOPEKNHTA CHUMKAETCA ... TYAPOHa.
1.NnoTHOCT.

2. BaskocTb.

3. TennoémKoCTb.



4. KoapdMUMEHT NOBEPXHOCTHOIO HATAMKEHMUS.

19. Mpwn yBennyeHUn MONEKYNAPHOMN Macchl Yr1eBoAopoa0B TemnepaTtypa mx
CaMOBOCMN/IAMEHEHUA B CMECU C BO3AYXOM ... .

1. He usmensercs.

2. CHuKaeTcs.

3. MNosbiwaeTcA.

4. MpoxoguT Yepe3 MUHUMYM.

20. MUWHMUMaNbHbBIN MHOEKC BA3KOCTU MMEIOT CMa304HblE Mac/a C NOBbILEHHbIM
coaepaHUeMm ... yrnesoaopoaos.

1. MoNUUMKNMYECKMX aPOMATUYECKMUX C KOPOTKMMU BOKOBLIMU LLEMAMM.

2. ANKaHOBbIX

3. HadTeHoBbIX.

LIMKNoanKaHOBBLIX.

21. Npw atmocdepHol neperoHke HedTN K HeN ,006aBNAIOT BOASHOM Nap AN YMEHbLUEHUA ... .

1. TennoémkocTn.

2. MnoTHoCTM.

3. TemnepaTtypbl KUMNEHMUA.
4. BasKkocTu.

22. KoanecueHuus-... Kanesb BoAbl B HEPTK.
1. BoiTArneaHue.

2. Pasgenenue.

3. CansHue.

4. UcnapeHwe.

23. buTym nonyyator ... .

1. BakyymHOM neperoHKom masyTa.

2. TepMOOKUCNAEHNEM TYAPOHA.

3. KpeknHrom HedTaAHOM CMObI.

4. Tepmuyeckon 06paboTKol achanbTEHOB.

24. [denapaduHuzaumio macaaHbix ppakumnii npomssoaaT gns ... .
1. MoBbiWeHUA NHAEKCA BA3KOCTU.

2. CHUXKEHUA BA3KOCTM.

3. YMeHblueHMA TeMnepaTypbl 3aCTbIBaHUA.

4. YBenmyeHua TemnepaTtypbl BCMbILKW.

25. Crabunusaumsa HedpTU- yaaneHue 13 Heé ... yrneBoaopoa0s.
1. Napa¢pumHoBbIX.

2. TazoobpasHbix .3. HapTeHOBbIX.

4. ApomaTUYeCKMX.

BapuaHT Ne3



1. ABa ynpaBasatowmx BO3AeMCTBUA NPU CHUMKEHNM KavyecTBa NPOAYKTOB B NPOLLECCe BaKyyMHOM
neperoHKn masyTa:

1. IameHeHMe pacxoaa CbipbA,

2. PerynupoaHue ¢piermoBoro uncna,

3. U3ameHeHuMe oTb6opa KyboBOro octaTka,

4. PerynupoBaHune TemnepaTtypbl Kyb6a KOMIOHHBI.

2. PacTBOp, coaepKaLmii Npu AaHHbIX YCAOBUAX NPeAebHOe KOIMYEeCTBO
PacTBOPEHHOro BELECTBA, HAa3blBAETCA ... .

3. B HedpTenepepaboTKe NCNOb3YIOT ABAa OCHOBHbIX METOAA KPUCTANNM3ALUN.

..., BKOTOPOM NnepeHacbllLeHMe pacTBopa A0CTUIAETCa yaaNeHNeM YacTu pacTBopuTens
NyTeM BbiNapmeBaHMA NPU NOCTOAHHOW KOHLUEHTPaLuKn (TemnepaTtypa NoCTOSHHAnA);

..., MPX KOTOPOM NepeHacbILeHMe PacTBOPa AOCTUrAETCA OXNaXKAEHNEM pacTBopa Npu
COXPaHEeHUN MacCbl PacTBOpPUTENS.

4. Mocne NpekpaLeHms BblAENEHNA KPUCTANNOB PACTBOP CTAHOBUTCA HACBIWEHHbIM.
TaKol pacTBOp Ha3bIBalOT ... .

1. octaTouYHbIMm,

2. MATOYHbIM,

3. meTacTtabusibHbIM,
4, nabunbHbIM.

5.0uarpamma COCTOSHMA BNAXKHOIO BOo3Ayxa Pam3nHa nocTpoeHa B KoopauHaTax H-x.
ElLe KaKMe napameTpbl BAIAXKHOTO BO34yXa MOXHO OnpeaenTb No 3Ton gnarpamme?

1. sHTponuio,

2. Temnepartypy,

3. napumanbHoe faBieHMe BOAAHOrO napa,

4. OTHOCUTENbHAA BNAXKHOCTD,

5. abCoNOTHYIO BNAXKHOCTb.

6.Paboyasn MHMA npouecca abcopbummM pacnoNoXKeHa Ha Ky-x» Anarpamme ...

1. BblWwe AMHWUKN paBHOBECUSA 2.
HUMKe TMHUKN paBHOBECKS,

3. coBnagaeT C NNHNEN paBHOBECKUA,



4. nepeceKkaeT IMHUIO paBHOBECUS.

7. I'pagueHT Temneparypsl:

1.  yBenuueHMe TeMIIEpATyphl 3a €ANHUIY BPEMEHU;

2.  TPHUPOCT TEMIEPATyphl HA €IUHHILY JUIMHBI HOPMAJIU K N30 TEPMUYECKOM
IIOBEPXHOCTH;

3 IIPUPOCT TEMIIEPATYPHI HA €AUHUILY TUIOLIA/IH,;

4 yBEJIMYEHHE TEMIIEPATYpPhl Ha €AMHUILY AJMHBI anmapara.

8. TemmoHanps>KEHHOCTh — TEIJIOBOM MTOTOK, IMTPUXOASIIMICS Ha!

1 eIMHUIlY 00BhEeMa armapara;

2 €AMHHUILLY IOBEPXHOCTH TEILIONEPENaUH;

3.  eIUHMILY Beca ammapara.

9. Yewm BbIlIE 1aBJICHUE B aIlIapaTe, TEM ... TEMIIepaTypa KUIICHUs PacTBOPA; YeM
BBIIIIE KOHIIEHTPALUs PacTBOPA, TEM ... TEMIIEpaTypa KUIIEHUs pacTBOpa.

10. /IBa OCHOBHBIX HPEUMYILIECTBAKOJIAUYKOBOM TAPEJIKH 110 CPABHEHHUIO C CUTYATOM.
1. Masnasi MeTanIoeMKOCTb.

2. MeHbl11asi CKJIOHHOCTB K 3arpsi3HEHHSIM.

3. MeHbl11e THIPaBINYECKOE COIPOTUBIICHUE.

4. OTcyTcTBHE MPOBaa )KUAKOCTH.

11. ...- mpotiecc U3BIEUYCHHUS OJHOTO MJIM HECKOJIIBKMX KOMIIOHEHTOB M3 PACTBOPOB WIH
TBEPABIX TEJ C MOMOIILI0 U30UPATETHHBIX PACTBOPUTEIICH.
1. BeImapuBaHue,
2. mpocTasi IeperoHka,
3. DJKCTpakius,
4. KpucTalau3aius,
5. CyIIKa.
12.06mmee YEIT (uucio equnuil nepeHoca) xapakTepru3yeT U3MeHeHHEe pabodeii
KOHIIEHTPAILIUU PACTIPEACTIEMOT0 KOMIIOHEHTA, IPUXOIAIIeecs] Ha SUHUILY ... .
1. pazHocTu naBieHUH ,
2.  CcpemHel NBIKYIIEH CHUIIBI,
3. pa3HOCTH TeMIepaTyp,
4, wMacchl,
S. HaIpsHKEHUS CIBUTA.
13. PaBHOBecue npu abCOpOIMH OMUCHIBAETCS 3aKOHOM ...

1. Payns,



2. JlanpTOHA,
3. Hrrorona,
4. Tenpm.
14. Tlpu HaM4MK B Mape HEKOHACHCUPYIOUINXCS Ta30B KO3((PULIUEHT TEII00TAaYH
PE3KO YMEHBIIAETCs 3a CUeT 00pa3oBaHus CJIOsI ra3a BOJIM3HM MOBEPXHOCTH TUICHKH,
yepe3 KOTOPBIH MEpeHOoC Mapa OCYIIECTBISIETCS 3a CUeT ... MEXaHU3Ma.
15. IIpaBUIBHO COOTHECUTE K IIEPBOM I'PYIIIE JIEMEHTOB 3JIEMEHTHI BTOPOM I'PYIIIIHI.
PaccmarpuBaercst HarpeBaHue HACHIIICHHBIM BOJISIHBIM MTAPOM.
1.1. [Tap koHIeHCUpYETCS HEMOCPEICTBEHHO B HAarpeBaeMou cpesie
1.2. ITap oTAaeT TEMIOTY Yyepe3 pa3Aeisionlylo CTEHKY
1.3. OrpabGoTanHslii Tap
2.1. Mtsrii map.
2.2. OcTpslii nap.
2.3. 'myxoii map.
16. A6copOephl ¢ CUTYATHIMU TapeJIKaMU BBITOJIHSAIOTCS B BUJIE BEPTUKAIBHBIX
WINHAPUYECKUX KOJIOHH. YKa)KUTE OCHOBHOE JOCTOMHCTBO 3TUX allaparos:
1. oTcyrcTBHE TpOBaa JKUAKOCTH,
2. JeleBU3HA YCTaHOBKH,
3. MpocToTa KOHCTPYKIIHH,
4. mpocToTa IKCILTyaTaliH,
5. OombIIOi MUama3oH CKOpocTeit mo dazam.
17. To kakoit popmyIie pacCUUTBHIBAETCS CONPOTUBIICHUE CYXOi Hacaaku ?
1. Diinepa,
2. Hasbe-Crokca,
3. Hrrorona,

4. Jlapcu-BeiicOaxa.

18. [IpaBUIBLHO COOTHECHUTE K MIEPBOI IPYIIIE JIEMEHTOB 3JIEMEHTHI
BTOPOM I'PYIIIIBI

1.1. Pa3znenenre cMeCH, COCTOAIIEH U3 JIETKOJIETYYEro U TPYIHOJIETYYETrO
KOMIIOHEHTOB

1.2. Pa3nenenue cMecH, COCTOSIIEH U3 JIETY4ero U HEJIeTy4ero KOMIOHEHTOB
1.3. Kuaxocts, momydyeHHas KOHACHCALIMEH TapoB

1.4. KonneHcat, UayIIMil Ha OPOIICHUE KOJIOHHBI

1.5. JKunxocTh, BEIXOISIAs U3 HIDKHER YaCTH KOJOHHBI

2.1. drnerma

2.2. BeimapuBanue



2.3. Ky0oBblit ocTaTok
2.4. Ileperonka
2.5. Jluctunnsat

19. IIpu B3auMoIeiiCTBUM O JHUMAIOLIMXCSI TAPOB B KOJIOHHE CO CTEKarowel (hiaermoii
MIPOUCXOIUT YACTHYHASL KOHACHCAIMS NTapa U YaCTUYHOE UCTIAPEHUE )KUIKOCTH 32 CUET
TEIIOTHI KOHeHcawu. [Ipu 3ToM U3 mapa KOHIEHCUPYETCS ... , a U3 (hIerMbI
ucnapsercs ... .

20. Uenb nnponnsa- nonyyeHne npemMmyLLecTBEHHO ... YI/1€BO40POA0B.

1. ApomaTU4ecKmX.

2. OnedurHOBbIX.

3. HapTeHoBbIX.

4. ANKaHOBbIX.

21. UHrMbuTOpbI- BELLECTBA, ... CKOPOCTb XMMUYECKOWN peaKkLumum.

1. He Baunawowme Ha.

2. CHuxaowme.

3. Mosblwatowme.

22. leamynbratopbl ...MOBEPXHOCTHOE HATAMKEHME Ha FPpaHULLE  pasgena BoAbl U HEPTMH.
1. YBenunuusator.
2. He nsmensitor.

3. CHM»KaloT.

23. MNOTHOCTb Yr/1IEBOAOPOAOB ... B PAAY: a/IkaHbl, 0/1edUHbI, HAadTEHbI, aPEHbI.

24. HedTb 06ecconnBatoT ¢ NOMOLLbHO ... .
. OcaguTtenbHol LeHTpudyru.
. UnknoHa.
. dneKTpoaerngpartopa.

AW N

. OTCTOMHMKA.

25. KomnayHanpoBaHue HedpTenpoayKTOB-UX ... .
. MepekaunsaHue.
. PazpeneHune Ha ppakuum.
. CmewweHue.

A W DN

. OTcTanBaHume.
BapuaHT N24

1. Nenetpaumsa xapakTepusyer ... HepTenpoayKTa.



1. TennoémkocTb.

2. TBEpPAOCTD.

3. BaskocTb.

4. XpynkocTb.

2. BA3KOCTb YrNeBoAopoaos ... B pAAY: askaHbl, apeHbl, HAadTeHbI.

3. IHAeKc BA3KOCTU- OTHOLLEHUWE BA3KOCTEN Macna npu TemnepaTypax:
1.50°C n 100°C,

.2.20°Cn 100°C,

3.0°Cu50°C,

4.20°Cun50°C.

4. Llenb pudopmMuHra- nonyvyeHne NPenMyLLeCTBEHHO ... YI1€BOA0POA0B.
1. HadTeHoBbIX.

2. AnKaHoOBbIX

3. ApoMaTUUECKMX.

4. OneduHOBbLIX.

5. Mpu KaKkoW OTHOCUTENIbHOMN NeTy4YeCcTn pean3yeTcs pa3iesieHue cMecei?
1. >1,

2. =1,

3. =0.95,
4. =0.9.

6. .Kak u3mensiercss OTHOCUTENbHAS JETY4ECTh KUAKOTO HEPTEPOAYyKTa C
YBEITUYCHUEM JaBJICHUS ?

1. He uzmensercs,

2. yBEIUYMBACTCH,

3. YMEHBIIIAeTCH.

7. BnusHue naBieHus Ha (ha30Boe paBHOBECHE OMHAPHBIX a3€0TPOMHBIX XKHIKUX
CHCTEM OIPEEIISCTCS IPABHIIOM... .

1. Bpesckoro,

2. JlanbTOHa,
3. Hrrorona,
4. Tlackains,
5

Kounosasosa.



8.nst ucnapenns 1 kmonb HK Heo6xonumo ckonneHcupoBath 1 kmons BK, eciu mpu
OJIHOM U TOM K€ TeMIlepaType ux ...

1. TeIIOTHI CMEIIEHHS OJUHAKOBBI,

2. MOIBHBIC TEIUIOTHI UCTIAPEHUS TPUOIU3IUTEIBHO OJMHAKOBHI,

3. TIOTOKU M KOHIICHTPAIIMH 110 CEUYECHUIO KOJIOHHBI OJIMHAKOBHI,

4. KOHIEHTPAIIMU IO BBICOTE KOJIOHHBI HE H3MEHSIOTCSI.

9. [IpuunHa moauu ra3a B HIKHIOIO YacTh anmapara, a )HUJIKOCTH — B BEPXHIO B
nporecc abcopOuu-. ..

1. pa3HOCTB MIOTHOCTEH,

2. PpPa3HOCTH BS3KOCTEH,

3. Ppa3HOCTh TEIUIONPOBOTHOCTEH,

4. pa3HOCTb TEMIIEPATYP.

10. AzeoTpoIiHyI0 PeKTU(PUKALIUIO TPOBOJIAT € JOOABICHUEM K UCXOIHOU CMECH ...

1. BoasHOTO Mapa; 2.
BO3/IyXa,;
3. Ppa3lensIoNIero areHTa; 4.

HKCTPArupykouiero areuTa.
11. O6mee YEIT (uucno eanHUI] IepeHOCa) XapaKTepu3yeT H3MEHEeHUE paboueit
KOHIICHTPALIUU paclpeAesieMOro KOMIIOHEHTA, IPUXOAsIIeecs Ha eIUHHLLY ... .
1. pazHocTu naBieHU ,
2. CpeaHel IBUXKYIIEH CUIIBI,
3. pa3HOCTH TeMIepaTyp,
4. wMacchl,
S. HaIpsHKEHUS CIBUTA.
12. JIBaOCHOBHBIX TOCTOMHCTBA KJIAllAaHHBIX TapeJIOK:
1. HM3KO€ TUPABIMYECKOE CONIPOTUBIICHUE,
2. CBOWCTBO CaMOPETYJIMPOBaHUS,
3. Maast METAINIOEMKOCTD,
4. yCTOMYMBOCTh THAPOTUHAMUYECKOTO PEKHUMa B IIMPOKOM HHTEpPBaje Harpy30K 1o
napy.
13. Coipbé€ ns npousBoAcTBa OUTYMA!
1. Hlupoxast MacisiHast GpaKIys.
2. I'yapon.
3. upoxas razoiinesas Gppaxiys.

4. Kepocuno- ra3oiineBas ppaxius.



14. K uckyccTBEeHHBIM ra3aM OTHOCSTCH.
1. 'a30KOHEHCATHBIE,
2. HedreszaBoackue,
3. Kokcossie,

4. T'enepaTopHBbIe,
5. [lonyTHsle,
6. JlomeHHEIE.

15. [IBeT He(hTH KOCBEHHO XapaKTEpPHU3yeT COJep KaHue B HEH:

1. Apenos,

2. HadreHos,

3. AJIKaHOB,

4. CMonucTO- ac(allbTEeHOBBIX BEIIIECTB.

16. /IBa ympaBisitonInX BO3ACUCTBUS NIPH CHUYKEHUH KavyecTBa MPOAYKTOB B IIpoliecce

aTMoc(epHOl IeperoHKu HeTH:

1. 3meHeHue pacxoja Chlpbs,

2. PerynupoBanue (aerMoBoro yuca,

3. smenenue otbopa AUCTUILIATA,

4. PerynupoBaHue TeMIepaTypbl Ky0a KOJOHHBI.

17. lenpeccopHble MpUCaIKU-BEIIECTBA, TP JOOABICHIH KOTOPHIX K MaciaMm:

1. CHuxaeTcs BA3KOCTD,

2. IoBbImaeTcs TEmI0EMKOCTb.

3. YMeHbIIaeTcs TeMIepaTypa 3acThIBaHus,

4. PacTér mII0THOCTb.

18. B npoTHBOTOYHBIX amnmaparx HedrenepepaboTku (KHIKOCTh IBUKETCS BHU3, T'a3 —

BBEPX) C YBEITMYCHUEM CKOPOCTH ra3a MOXET HACTYIIUTh SKCTPEMajIbHasl CHTYaIHs,

Ha3bIBaeMasi. .. .

19. Lenp KaTaIMTUUECKOTO PUPOPMHUHTA-

1. IloBbIIIEHHE 1IETAHOBOT'O YUCIIA,

2. YBenu4eHue OKTaHOBOTO YHCIIa,

3. Pocrt uncia nceBnooKmKeHNs,

4. CHmxeHue ¢IerMoBOro 4ucia.

20. YBenuueHHIo BbIX0/1a IPOIYKTOB BO BTOPUYHBIX Ipolieccax nepepadboTku Hedry,

UAYIIUX C yMEHbIIEHUEM 00bEMa crucTeMsl, 1o npunHuuny Jle- Illarense,

CIOCOOCTBYET:

1. CHmxenue TeMieparypel,



2. IloBbllIeHNe cTeneHU TYpOYICHTHOCTH IOTOKOB,

3. YBenuueHue naBieHUs,

4. O6paboTKa yIbTpa3ByKOM.

21. JIa merainia, B HauOoJbIIEH CTENICHH OTPABIISIOINE KaTaIU3aTOPbl BTOPUYHBIX
npoieccoB HerenepepadoTKu:

1. Kexneso,

2. AlroMuHUAI,

3. Banamuii,

4. KobOaisT,

5. Hukens.

22. Cenapauus ceIpoit HeTH- ... .

1. Paznenenue Ha Qpaxiuu.

2. Otnenenue nmapaduHOB.

3. Yianenue razoB Ha IPOMBICIIAX.

4. OtcrauBaHue.

23. JIyKTUIbHOCTH He()TENpPOIyKTa- ... .

1. CriocoOHOCTBH COMPOTHUBIIATHCS CHKATHIO.

2. PacTsmKuMOCTb.

3. CrtocoOHOCTDH COMPOTHBIIATHCS CIIBUTY.

4. AHTUKOPPO3UOHHAsI CTOMKOCTb.

24. Bs13kocTh Maces My MOBBIICHUN JaBICHHS PACTET I0:
1. OxcnoneHTe.

2. ITapaboue.

3. 'unepbosre.

25. JlerkoBOCIUTAMEHSIOIINECS -KUAKHE HEPTETIPOAYKTHI C TEMIIEPATYPON BCIIBIIIKH:
1. <20°C.

2. <0°C.

3. <50°C.

4 <61°C,.

KpuTtepuu onieHKH YPOBHSI OTBETOB HA TECTHPOBAHUM 110 JUCHMIINHE
b1.B.17 THAII

Pe3ynbrarhl TECTUPOBAHMS OIICHUBAIOTCS 1O CTOOAILTBLHOM IIKae. 3a KaX/Iblil MPaBUIbHBIN
oTBeT-4 6asa, 3a HenpaBuiIbHbIN 0TBeT-0 OaymioB. HabpanHas cymMMa 6anioB nepeBOJUTCS Ha
JecATUOATITEHYIO LIKAITY:

basier BPC=(0amist TectupoBanus/100)*10.



MWHUCTEPCTBO HayKK U Bbicwero obpasoBaHna Poccuickon deaepaymm

HikHekaMCcKuil XUMUKO-TEXHOJIOTUYECKH MHCTUTYT (priinan) denepanbHOro
rOCyJIapCTBEHHOTO OI0/DKETHOTO 00pa30BaTENbHOTO YUPEKICHHUS BBICILIETO 00pa3oBaHuUs
«Ka3zaHckuii HallMOHAIBHBIN HCCIIEI0BATENbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET»
DaxynromemuHPOPMAIIMOHHBIX TEXHOJIOTHNA
Kadgheopa_ Ilpoyeccol u annapamol Xumuyeckou mexHonrocuu
Hamnpasnenue nonrorosku: 15.03.04 ATIIII
[Mpoduns/mporpamma: ATIIII (o orpacisam)
Cemectpnl 4,5* 6**

KomnnekT 3agaHuii oNA KOHTPOAbHOM paboThbl

no auncuunaude TMNAN

3agaHue HA KOHTPOJIBHYIO padoTy.

N3y4unTh TeXHOJIOrM4eCKHi mpouecc. O3HaKOMUTBCS C TEXHOJIOTUYECKON CXEMOH JaHHOTO
npoiiecca. Y CTaHOBUTh B3aUMOCBS3b OCHOBHBIX Pa004HX mapameTpoB. OnpenenuTtsb
BO3MYIIAIONIUE U YIIPABIISAIONINE BO37elcTBUs. BoiOpars y3en apTomatuzanuu. CocTaBUTh
(YHKIMOHATBHYIO CXEMY aBTOMAaTHU3AI[MH BEIOPAHHOTO Y3I1a.

NesapuaHTa HasBaHue tembl

1 dneKkTpoobecconmsaHue HedpTn (3/10Y)
2 ATmocdepHan neperoHka HepTH
3 BaKkyymHas neperoHka masyta

4 TepMUYECKUI KPEKUHT

5 Muponun3

6 BucbpekumHr

7 3amepaneHHoe KOKCoBaHue

8 KaTanntuyecknii KpekmHr

9 Mppoounctka HedpTAHbIX GpaKLMiA
10 MapoobeccepuBaHue

11 TMAPOKPEKUHT

12 Katanutuyecknin puopmuHr




13 KapbamunaHaagenapadmHusaums
14 HuskoTemnepaTypHas genapadmHU3saums
15 LeonutHaaaenapadpmHusaymn
16 MapoaeapomaTusaums
17 KoHTaKTHan o4MCcTKa HedTAHbIX ppaKkumii
18 Crabunmsaumnsa 6eHsnHoB
19 MpoussoacTso 6UTYMa M3 ryapoHa
20 Mpoun3BoAcTBO cepbl U3 HedTAHbIX ppaKkumi
21 M'ppopenapadmHmlauma
22 Mpon3BoAcTBO BOAOPOAA U3 HEDTAHbIX PpaKumi
23 Crabunusauns HedpTn
24 BTopuyHas neperoHka 6eH3nHOB
25 MekoBaHue
Kpurtepnu onenku bann
bakanaBp rimy0oKo MOHUMAET 3aKOHOMEPHOCTH MPOIIecca, BETHKOICITHO 21-25
pa3dupaeTcs B TEXHOJIOTHYECKON CXeMe H YMEET CaMOCTOSTEIHHO
pa3paboTaTh QYHKIIMOHAIBHYIO CXeMY BHIOPAHHOTO y3J1a aBTOMATHU3aLUH.
bakanasp B 11€710M IPEACTABIIAET 3aKOHOMEPHOCTH IIPOLIECCA, XOPOILIO 16-20
pa3bupaeTcs B TEXHOJIOTUUECKOM CXeMe M ¢ TIOMOIIBIO TPEeroaBaTess
CrocoOeH CIIPOEKTHUPOBATh (DYHKIIMOHATIBHYIO CXeMY BBIOPAHHOTO y371a
aBTOMATH3AIINH, COJICPKAITYI0 HE3HAUUTEIBHBIE OIIHOKH.
bakanaBp HEe0CTaTOYHO MOHUMAET 3aKOHOMEPHOCTH MpolLecca, He 10 15-18
KOHIIa pa300pasicsi B TEXHOJIOTUIECKON CXeMe, HO ¢ TIOMOIIBIO
Iperno/aBaTess MOXKeT pa3padboTarh (YyHKIMOHATIBHYIO CXeMY BBIOPaHHOTO
y3J7la aBTOMAaTH3allUH, COACPIKAILYIO IpyOble OIINOKH.
bakanaBp ciabo moHUMaeT 3aKOHOMEPHOCTH MPOIIecca, INI0X0 pazoupaercs 0-14

B TEXHOJIOTHUECKOM cXeMe, He CIIOCOOEH CIIPOEKTHPOBATh (DYHKIMOHATIBHYIO
CXeMy BBIOPaHHOTO y3J1a aBTOMATH3AIMK Ja)Ke ¢ TOMOILBIO IIPENoaBaTes.
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