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Ilepeuenv Komnemenuuii u UHOUKAMOPOE 00CHUNICCHUS KOMNEM eHYUTL
C YKa3anuem 3manogé hopmuposanus 6 npouecce 0C80CHUA OUCUUNTIUHbBL

Komnerenmus IIK-1- cnocoben ocywectBnate c6op M aHanM3 HayyHO-TEXHUYECKOM
nHdopMaumu, paspabaTbiBaTb U 0POPMAATL pabouyio AOKYMEHTALIMIO U NpoekT ACYTI.

HHOMKCU’I’ZOpbl oocmudicerus KomnemeHuyuu.

ITK-1.1- cnocobeH ocyliecTBnsTb C60p M aHaNU3 Hay4HO-TEXHUYECKON MHbopMaLmK,
pa3pabaTbiBaTb U 0OPMSATL pabouyto AOKyMeHTauuto 1 npoekT ACYTI,;

I1K-1.2- ymeeT npuMeHaTb METOABI MAaTEMATUUYECKOrO MOAENMPOBAHWS NMPOLIECCOB U
06bEKTOB aBTOMAaTM3aLMM U YNpaBeHns:;

I1K-1.3- Bnageer HaBbikaMy NPOBEAEHMS TEOPETUYECKMX UCCIIEA0BAHNUMN U

BbIYNCIUTENBbHBIX 3KCMEPUMEHTOB B COOTBETCTBUM C UCMOSIb30BAHWEM BbIOPaHHbIX CTaHAAPTHbIX
NpOrpaMMHbIX CPEACTB.

Hnouxamopul
oocmudiceHus
Komnemenuuu Omanwt hopmuposanusn é npouecce 0ceoeHuA
OUCUUNIUHDL HaumeHosaHue
OYyeHoYHo20
Jlekyuu Ilpaxkmu | /labopam | Kypcoeo cpedcmea
ueckue | opHole u
3AHAMUA | 3gHAMUA | NPOEKM
MK-1.1; NK-1.2; NK- | Tembl 1-23 - 1-4 - NabopatopHaa paboTa.
13 Tect. [denosas wurpa.
Pedepar.  [Aduckyccus.
3a4é€T C OLEHKON.

Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

Ouenounvle cpeocmea Kon-60 Min, 6annos Max, 6annos
Jlabopamopnasa paboma 2 12 20
Huckyccusn 1 6 10
[enosas uzpa 1 6 10
Peghepam 1 6 10
Tecm 1 6 10
3auém c oueHnkoil 1 24 40
Hmoczo: 60 100




Ukana oyeHusaHuA

Mudposoe
BbIpakeHHe

Beipaxenue B
oanjax:

CioBecHoe
BbIpakeHHe

Kputepun oneHKHn HHIMKATOPOB JOCTHKeHHUS IPU (popme

KOHTPOJIA:

K3aMeH / 3a4eT ¢ OIeHKOMH

3adyeT

&7 -100

OTiIuyHO
(3auTeHo)

OneHka «OTJIIMYHO» BBICTABISICTCS CTYHCHTY,
€CJIM TEOPETHUYECKOE COJICPIKaHUE Kypca OCBOCHO
MOJIHOCTRIO, 0€3 TPOOeNIoB; HCYEPIBIBAIOIIE,
MOCJICTOBATEIPHO, YETKO W JIOTHYECKH CTPOHHO
u3JaraeT Marepual; CBOOOJHO CIHpaBISETCS C
3aJla4aMi, BONPOCAMH U JAPYTHMH BHIAMH
MPUMEHEHUSI 3HAHWW, WCIOIB3YeT B OTBETE
JIOIOTHUTEILHEII MaTepuan BCE
MPeTyCMOTPEHHBIC MIPOrpaMMOit 3a7aHus
BBITIOJTHEHBI, KAYeCTBO HMX BBHITTOJIHCHUS OLICHEHO
yuCcIioM OaioB, ONHM3KUM K MaKCUMAJIBHOMY;
aHATM3UPYET MOJTyYeHHBIC PE3YIIbTaTHL;
MIPOSIBIISIET CAMOCTOSITEIIBHOCTE TIPH BBITTOJTHCHUH
3aJlaHui

74 - 86

Xoporo
(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‘{€HI/I$I
y‘-Ie6HI>Ie 3aJaHusd  BBIIIOJTHCHBI, KadCCTBO HX
BBIIIOJTHCHUA  JOCTAaTOYHO BBICOKOC. CTy,I[eHT
TBEpAO 3HACT Marcpuaja, TIpaMOTHO U 11O
CYLICCTBY n3jgaract €ro, HE Aomyckasd
CYIICCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC.

60-73

Y noBneTBop
UTEIBHO
(3auTeHo)

OneHka «yIOBJICTBOPUTENIBHO»  BBICTaBJIAETCS
CTYIEHTY, €CIH TEOPETUUYECKOE COJAEp KaHNe
Kypca OCBOEGHO YacCTUYHO, HO IPOOEIbl HE HOCAT
CYIIECTBEHHOT'O XapakxTepa, OOJIBIIMHCTBO
MPETyCMOTPEHHBIX IporpaMmon 3aJaHnui
BBHIMIOJTHEHO, HO B HHUX HMEIOTCSl OLIMOKH, NpH
OTBETE Ha IIOCTAaBJCHHBIM BOIPOC CTYAEHT
JIOITyCKaeT HETOYHOCTH, HEJ0CTaTOYHO
npaBuiIbHBIE  (OPMYIHPOBKH,  HAOIIOAAIOTCS
HapyLIeHUs! JIOTHYECKOH IIOC/IE0BATEIbHOCTH B
U3J10’KEHUH [IPOrPaMMHOI0 MaTepuaIa.

Ouenka
«3a4TEHOY»
BBICTaBIISICTCS
CTYJICHTY, €CIii
OTBETHI Ha
BOIPOCHI o
TeMaM
JUCITUTLTAHBI
MOCIIEIOBATEIIEH
BI, JIOTHYECKH
W3JTI0KEHBI,
JIOITYCKAIOTCS
HEe3HAYUTEIbHEIC
HEJI0YETHI B
OTBETC CTYJCHTA,
TaKue KaK
OTCYTCTBHE
CaMOCTOSITEITLHOT
0 BEIBO/IA,
peUeBBIC ONMTMOKH
U 1Ip

Hwuxe 60

Heynosners
OPHTENBHO
(He 3a4TEHO)

OrneHKa «HEYJOBICTBOPUTEIBLHO» BBICTABIISETCS
CTYJICHTY, €CJI OH HE 3HACT 3HAYMTEIILHON 4acTH
IIPOrPaMMHOI0O MaTepuana, JOITyCKaeT
CYLICCTBCHHBIC  OLIMOKH,  HEYBEPEHHO, c
OONBIIUMU 3aTpyTHCHUSAMU BBIMOJIHSET
MIPaKTUIECKUC paboTHI, HEOOXOaMMBIC
MPAKTHYECKUE KOMITETCHIIMA HEe C(HOPMHUPOBAHBI,
OOJBIIMHCTBO TPEAYCMOTPEHHBIX TPOTrPaMMOi
oOydeHus: y4eOHBIX 3aJlaHuil HE BBIMOJIHEHO,
KAQ4eCTBO WX BBIITOJIHEHUS OIEHEHO YKCIIOM
0ayI0B, OJTM3KMM K MUHUMAIIEHOMY

OrncHka
3a4TCHOY
BBICTABJISICTCS
CTYyICHTY,  €CIH
CTYICHT HE 3HAET
OCHOBHBIX
TTOHATHH
JUCLUIUIUHEI, HE
OTBEYacT Ha
JIOTIOJIHUTEIbHBIE
U HaBOJISIIHNE
BOIIPOCHI
MIpeToIaBaTers.

«HE

TEMBI

MWHUCTEPCTBO HAaYKKM U Bbicwero obpasosaHuns Poccuinckon Pepepauymm
HwxHekaMCKknii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (dhunuan) geaepaabHOro
rOCYIapCTBEHHOTO 0I0/KETHOTO 00Pa30BaTEIBLHOTO YUPEXKICHHUS BBICIIETO O0pa30BaHHUS
«Ka3zaHCcKuil HallMOHAIBHBIN UCCIE0BATENbCKUN TEXHOJOTMYECKHIT YHUBEPCUTET




Daxynrbmem UHOOPMAITMOHHBIX TEXHOJIOTHI
Kageopa Ilpoueccol u annapamol Xumuieckou mexHoni02uu
HanpasneHne noarotosku: 27.03.04 «YrpapieHHE B TEXHUYCCKUX CUCTEMAaX)
Mpodunb/nporpamma; «CHCTEMBI U CPEICTBA ABTOMATU3AIMNN TEXHOJIOTHYECKUX IIPOU3BOICTBY
Cemectp-4

IlepeyeHb BONPOCOB K 3a4€Ty
no aucuuniauHe b1.B.[1B.02.01 «[lMpoueccbl U annapaTtbl XMMUYECKUX
TeXHONOruu»

1. [Ipenmet u ocHoBHbIE 3a1aun Kypca [TAXT. Knaccupukanus XMMUKO — TEXHOJIOTHUECKUX
npoueccoB. [Ipeamer runpasnuku. ['uapocraTuka U rugpOIMHAMUKA.
2.0OCHOBHBIE CBOWCTBAa JKUIKOCTEH (TEKY4ECThb, JIMIKOCTb, YACJIbHBIA BEC, BA3KOCTb,
IUIOTHOCTD, THJIpOCTaTHUECKOe faBieHue). CBOWCTBA U pa3MEPHOCTH JaBJICHHUS.
3.3axkoH BHyTpeHHero TpeHuss HrploroHa. /luHamuueckass M KHHEMaTH4YeCKas BSI3KOCTb.
['panueHT noKanbHOU CKOPOCTH. HBIOTOHOBCKHE M HEHBIOTOHOBCKHE KUJKOCTH.
4.0cHOBHOE ypaBHeHUEe ruapocTatukd. 3akoH Ilackans. IlpakThueckoe mpUMEHEHHE
OCHOBHOI'O YPaBHEHHUSI THIPOCTATHUKHU.
5.IoToK J>KMAKOCTH W €ro mnapamMeTpsl ()KMBOE CEYEHHE, CMOYCHHBIM MepuMeTp,
TUAPABIMYECKUA  pajnyc, OKBUBAJICHTHBIM auameTp, aOCONIOTHAsT M OTHOCUTENbHAs
IIEpPOXOBATOCTh CTEHKH, CPENIHSAS, JIOKAIbHAsI, MTHOBEHHAsI 1 OCPEIHEHHAsA CKOPOCTh, MaCCOBBIN
1 00bEMHBIN Pacxo).
6.Buapl  TedyeHus OKUAKOCTH (CTAllMOHApHOE M HECTAllMOHAapHOE, pPaBHOMEPHOE H
HEpPaBHOMEPHOE, HAlMopHOe U Oe3HamopHOe TeueHue). Pexumbl TedeHus KUAKOCTU
(JTaMMHApHBIN, TepexoHbIH, TypOynenTHbIN). Kputepuii Pelinonsaca. CTpykTypa JTaMHHApHOTO
U TypOyJIEHTHOTO MTOTOKA.
7.YpaBHEHHE HEPA3PHIBHOCTH (CIUIOLIHOCTH) MOTOKA, UJIM MOCTOSHCTBA pacxojaa (MaccoBOro
WK 00BEMHOI0) JKMJIKOCTH. 3aBUCUMOCTb CPEIHENW CKOPOCTH MOTOKA OT >KUBOTO CEYEHMS WU
JIraMeTpa TpyObl IPU MOCTOSTHHOM PacXo/Ie KUAKOCTH.
8.YpaBHenue bepHynnu s uaeabHOM W BSI3KOM  KUIAKOCTH. ['eoMeTpuyecKui,
[IbE30METPUYECKUM, IUHAMUYECKUM U TMOJHBbIM Harnop. PU3HYECKUH CMBICH YpaBHEHUs
bepnynnu u ero unenos. [lorepst Hanopa. JInarpamma bepnysu.
9.YpaBuenus Oananca. IIpocTpaHCTBEHHBIH KOHTYp M BpeMeHHOW uHTepBaji. llpuxox u
yXO0J1, ICTOYHUK U CTOK cyOcTaniuu. Hakomnenue cy6cranuuu. Pesynsrat nporecca. OcHOBHOE
0aaHCOBOE COOTHOILICHHE.
10.AHanmorust mporieccoB mepeHoca cyOcraHumu. [loTeHmmansl mepeHoca. 3aKOHBI
MOJIEKYJISIPHOTO IepeHoca (3aKoHbl BHyTpeHHero TpeHus Herotona u @ypee, I 3akon Puka).
11.YpaBuenue HaBbe — CTokca. duznueckuii CMbICI YPaBHEHUS U €T0 YICHOB.
12.Ypasuenue @ypre — Kupxroda. @u3ndeckuii CMbICI YpaBHEHUS U €T0O YJICHOB.
13.YpaBuenue Ouka. ®u3nueckuii CMbICI YPaBHEHUS U €0 YWICHOB.
14 MonenupoBanne XTII. dusmdyeckoe M MaTeMaTHUECKOE MOJAEIUPOBAHUE. Y CIOBHUS
OJIHO3HA4YHOCTHU
15.Teopuss momobus. I'eomerpuueckoe, ¢usmueckoe u BpemeHHoe monobue. I[lomobue
HAa4aJIbHBIX M TPAHUYHBIX YCJIOBHWA. KOHCTaHThI, WHBAPWAHTHI, CHUMIUIEKCHI U KPHUTEPUH
nogo0usl.
16.'mappoguHamudeckoe mompobue. BriBog kputepueB PeiiHombaca, ®pyma, Diinepa,
TOMOXPOHHOCTH, ["anumnest u Apxumena, ux GU3NIeCKUil CMBICIL.
17 KpurepuanpHble ypaBHEHUs ABWXKEHUSA SKUAKOCTH. Ormnpenemsiembnid (Dinepa) u
onpezensoomue kputepuu. OnpeaeneHue nepenaaa JaBIeHu
18.TenoBoe mogodbue. Kpurepun termmoBoro nogodus dypee, [lekne, Hyccenbra, [Ipanaris,
I'pacroda, ux ¢usnueckuit cmpicn. KputepuanpHbie ypaBHeHHs TeriooTrnaud. OmnpenencHue
MTOBEPXHOCTHU TEILJIONEPEIAUH.
19.MaccoobmenHoe nonobue. Beioa nud¢y3nonnsix kpurepueB Oyprwe, [lekne, Hyccenbra
(Iepryna), [Mpanarns (Lmuara), ux GU3NIECKH CMBICT.



20.001m1ue MoHATHS O CTPYKTYpe MOTOKOB. PacmpeneneHue JoKanbHBIX CKOPOCTEH B paboueii
3oHe (P3) ammapara. Cpennee Bpemsi mnpeObIBaHHMS 4YacTULl XHUAKOCTH B P3. DyHkums
pacripeieieHusl 3JIEMEHTOB IOTOKa 1Mo BpemMeHW ux mnpeObiBanus B P3. Tpaccep (mertka).
BbixogHble KpUBbIE (KPUBBIE OTKIIMKA).

21.Mopenpy uneanpHoro BbiTecHeHus (MUB). Cpennee Bpems mnpeObiBaHus W GYHKIIHS
otkiauka g MUB.

22.Mopenp uaeanpHoro nepememmubanuss (MUIT). Cpennee Bpemst nipeObiBaHUS U (YHKIIUS
pacnpenenenus s MUIL. Maremarndyeckoe OXUAAHUE W AUCIEPCUS BPEMEHHU NpPeOBIBAaHUS
3JIEMEHTOB NOTOKA B P3.

23 Slueeunas moxens (AM). Maremarnueckoe onucanue M. Ilapamerp u aucnepcus
BpeMeHnu nipedsiBanus SAM. [Ipenenbusie cinyuan SIM.

24 Tuddy3nonnas moaens (JJM). Marematuueckoe onmcanue M. Ilapamerp u gucnepcus
BpeMeHu npedbiBanus. [Ipenensubie cnydan JAM. Cesa3p mexny SAM u JIM.

25.ComnpoTHBIIEHUE TPEHHS B IIIAKUX U IepoxoBaThix Tpybax. Popmyna [lapcu — Beiicbaxa.
Ouznyeckuii cMbIca K03 uireHTa ruapaBIndecKoro TPeHHUs..

26.MectHble conpotuBieHus. KoddhduuueHT MecTHOro comnpoTHBIEHUS, €ro (U3NUECKUi
cMbIcil. Onpezenenye NoTepy Haropa B MECTHBIX CONPOTUBIICHUSX.

27. PacdeT ruIpaBIU4eCcKOro CONpOTHBIIECHHs TpyOorpoBoaa. [TpuHIMN HalOXKEHHS TTOTEPb.
Pacxoj sHepruu Ha nepekayuBaHuE KUIKOCTH 10 TPyOOIpoBOay. XapaKTepUCTUKA CETH.

28 Knaccudukainus HACOCOB: TWHAMHYECKHE (JIOMACTHBIE © TPEHUs) U OOBEMHBIC
(mopiiHeBble W poTalMOHHBIE Hacockl). [lpuHnun wux pedictBua. CrHenuanbHbIE HACOCHI
(ra3zmudT, MOHTEXIO).

29.YCTpOiCTBO W TMPUHIMI JEWCTBUA MOPLIHEBOrO Hacoca. Bo3mymiHble KOJIMAaKH.
WNunukaropHasa quarpamma. /uarpamma nogayu. Hacocsl mpocToro u KpaTHoOro JEHMCTBHUS.

30.0cHoBHBIE pabouyne MapaMeTphl TOPIIHEBOTO Hacoca (HAmop, IPOU3BOAMTEIBHOCTD,
MotHocTb, KITJI, mpeaenbHas BbICOTa BCACHIBAHMS).

31.YcTpoiicTBO W TPHUHIMN ACHCTBUSA IEHTpoOEekHOro Hacoca. KoHcTpykumsi pabodero
KoJeca.

32.XapakTepucTrka IeHTPoOeKHOTO Hacoca. ONTUMANIBHBIN PEXXUM pabOThI Hacoca. 3aKOHBI
IPONOPLUOHATIBHOCTH.

33.Pabota ueHTpoOekHOTO Hacoca Ha ceTb. Pabouas Ttouka IIBbH. IlapamnenpHoe u
IIOCJIE0BATENBHOE COEJUHEHNE HACOCOB.

34.CpaBHUTE/NbHAS XapaKTEPUCTHKA TMOPIIHEBBIX W  I[EHTPOOEKHBIX HACOCOB (IO
IPOU3BOIUTENBHOCTH, Hamopy, KIIJI, paBHOMEpHOCTM ©OJa4M, CIIOXHOCTH YCTPOWCTBA,
KOMIAKTHOCTH, HEOOXOJUMOCTH 3aJTUBKU KUAKOCTHIO U T.J.).

35.Knaccudukanuss KOMIOPECCOpOB U BaKyyM — HACOCOB: a) IO CTENEHU CXKATHS —
BEHTUJISITOPBI, T'a30/1yBKH, KOMIIPECCOPHI, BaKyyM — HAcocChl; 0) MO NPUHLHUIY ACUCTBUS —
HOPILHEBBIE, IIEHTPOOEKHBIE, POTAIIMOHHBIE, OCEBbIE, CTPYHHBIE.

36.YCcTpolcTBO, NMPUHIUI NCUCTBUS W TeopeThdeckas pabodasi auarpamMma TOPITHEBOTO
koMmripeccopa. Komrmpeccopbl MpocToro ©  KpPaTHOTO JAEUCTBUS. MHOTOLMIMHIPOBBIC
KOMITPECCOPHI.

37.XapaKkTepucTUKa HEOJHOPOAHBIX CHCTEM, CIOCOOOB UX pa3fiefieHHs U 00pa30BaHMUs.

38.CyntHOoCTh TPaBUTAIIMOHHOTO oOcaxaeHus. CKOpOCTh CBOOOJHOTO M CTECHEHHOTO
OCAXKACHHUS

39.KOHCTPYKIIMM OTCTOMHUKOB (C TPeOKOBOW MEIIAKOW, TOPU3OHTAIBHBIA I dMYJIbCUH,
NbUIEOCAIUTENbHAS KaMepa).

40.TeopeTnyeckue OCHOBBI  pa3lCi€HUs HEOJAHOPOIHBIX CHUCTEM B  OCAJAUTEIbHBIX
neHTpudyrax u nukioHax. GakTop pas3ieacHHs.

41.Knaccudpukamuss 1eHTpudyr. YCTpPOWCTBO W TPHUHIUI JEUCTBUS  OCAIUTEIBHBIX
HEHTPUPYT (IEPUOTUUECKON BEPTUKATLHON, HEMTPEPHIBHOW TOPU30HTAIILHOMN ITHEKOBOK ).

42.Anmaparypa ISl IUKJIOHHBIX MPOIIECCOB (MOHO- U MYJIbTHITUKIIOHBI).

43.Pa3nencHue ra3oB3Beceil B 3JEKTpUUECcKOM rose. KoHCTpyKIuH 31eKTpopuiabTpoB

44.OcHOBHBIE 3aKOHOMEPHOCTH W NPHUMEHEHHE IICEBAOOKMKEHHOTO («KHIISIIET0») CIIOS.
[lepBas u BTOpast KpUTUUECKNE CKOPOCTH IICEBIO0KHMKAIOIIETO areHTa.



45.CymaocTh ¢GunbTpoBanusa. CrocoObl cOo3/aHus TMeperaga AaBiIcHUN. PeXuMbl ¥ BUIBI
¢mipTpanun. Cxumaemble U HeckuMmaemble ocanku. Craaun  ¢dunbrpoBanusi. OCHOBHOE
ypaBHEHUE (QUITBTPOBAHUSI.

46.Y cTpOHCTBO M MPUHLUT IEHCTBHS Ia30BbIX (GHIBTPOB.

47.YCTpOMCTBO W TIPUHITUIT JEUCTBHS OapaOaHHOTO BPAIIAIONIIETOCS BaKyyM — (QUIBTpA.
Craguu ero paboTsl.

48.CymHoCcTh 1EeHTpoOekHOUW ¢uiabTpammu. KoHCTpYKIMu (QUIBTPYONUX EHTPUGYT
(meproanYecKOi BEPTUKAIBHOM U HETPEPHIBHON TOPU30HTAIBHOM € MYJIbCUPYIOIIUM HOPILIHEM).

49.TlepememBanue B XUAKON cpene. MHTeHCHBHOCTD U 3 (PEKTUBHOCTH MEepEMEITUBAHMUS.
Crioco6b1  mepememuBanus. IlepemernnBanne MeXaHHYEeCKUMH Memankamd. OCHOBHBIE
(JromacTHBIE, IPOTIEIUIEPHBIC U TYPOUHHBIE) M CTICIIHATIBHBIC THUITBI MEIIAJIOK

50.CymHocth TeriooOMeHa. J[Brokyinas cuia mporecca ternooomMerna. OCHOBHBIE CIIOCOOBI
tersmooOMeHa. [ToHbIi 1 yeabHBIN TeTI0BOK MOTOK. TermtooTiaya u Terionepeaaya.

51.0OcHOBHBIE TeMIepaTypHbIE CXEMbl U YPaBHEHHSI TEIUIOBOTO OajlaHca. Y IeIbHbIE MAaCCOBBIE
TEIJI0EMKOCTh, TEIIJIOTHI KOHJIEHCAIIUH U NCTIApEHUS.

52.Tennonepenaya uepe3 MHOTOCIOMHYIO IUIOCKYHO CTeHKY. (OCHOBHOE ypaBHEHHUE
terionepenayr. KoadduuueHTsl TEmI0OTHaud, TEIUIONepeAayd U TEIUIONPOBOAHOCTH.
I'panuent TeMmeparypsl.

53.I'peroirie 1 OXJIaXIAIOMINE TEMIOHOCUTENIHU, UX JOCTOUHCTBA U HEIOCTATKH.

54.TennooOMeHHast amnmapatypa. KoXyxoTpyOuaTblii TEIUIOOOMEHHBIH anmapar (OIHO- H
MHOT0X0/10BO¥ ). CITocOOBI TEMIIEpaTypHO KOMIICHCAITUH.

55.TermnnooOMEHHUK THHA «Tpyba B TpyOe», Tperolue U OXJIAXKIAIOIIME «pyOarikm,
pereHepaTopsl, CMECUTEIbHBIE KOHIECHCATOPHI, TETLIONPOBO/I (TEIUIOBast TpyOa)

56.CymHocTts BblmapuBaHus. [lepBuuHbli W BTOpUYHBIM mnap. BeimapuBanue mnpu
aTMoc(hepHOM 1 MOBBILICHHOM JaBJICHUU U TI0Jl BakyyMoM. OJIHO- 1

57.Cxema ¥ NpUHLMII JEHCTBUS OJHOKOPIIYCHOTO BBIITAPHOTO aIapara.

58.MatepuanbHbIA U TETIJIOBOW OajJaHC OJTHOKPATHOTO BHITTAPUBAHUS.

59.11oBepxHOCTh HarpeBa, IOJIE3HAs Pa3HOCTb TEMIIEpATyp, TEMIIEpaTypHble NOTEPU U
TeMIepaTypa KUIEHUs pacTBOpa MPH BhIMapUBaHUU.

60.CyImHOCTh HMCKYCCTBEHHOTO OXJIQXKJEHHS. YMEpPEeHHOe U TIy0oKoe OXJIaXJICHHE.
JpoccenupoBanue, 1eTaHIUPOBAHUE U pEreHEPaTUBHBIN TETIOOOMEH.

61.MneanpHast mapokomrpeccuoHHass xonomwibHas MammHa (IIKXM). OOpatHblii MK
Kapuo. Xomoa0npon3BouTeIbHOCTh. XO0JI0IUIBHBIN KOAD(UITHEHT.

62./leiicTBUTENBbHAS TAPOKOMITpECCHOHHAs XonoanibHas MamuHa (IIKXM). Tpu ee oTinuus

ot uneainsHor [IKXM. Tepmonunamuueckuii KI1/ aeficrButensaoi [TKXM.
63.X7an0areHTbl, OCHOBHBIE TpeOoBaHUs K HUM. [I10Ch 1 MUHYCBI ()PEOHOB.
64.CymHocth MaccooOMeHa. CriocoObl BeIpaskeHHs cocTaBa (a3. [lepecyeT KoHIIEHTpaIuu U3
MacCOBBIX JI0JICi B MOJIbHBIE M HA00OPOT.
65.®azoBoe paBHoBecue. [Ipuniun Jle — [Hlarense. PaBHOBECHAs TMHMS TTpoIlecca.
66.MatepuanbHblii 6ananc U pabodast Auarpamma MaccooomeHa. Pabouas nmuHus npouecca.
67.Mexanusm maccooOMeHa. MonekynsipHas, KOHBEKTHBHAs M TypOyneHTHas auddy3usi.
JIByX1JIeHOYHAsE MOJIEJIb MacCOOOMEHA.
68.CymHocTh neperonku. 3akoHsl Payis u JlansTona. [lepBoiii 3akon KoHnoBasnoga.
69.CymHocTh pexktudukamnyu. Termmo- 1 MacCOOOMEH Ha KOHTaKTHBIX YCTPOHUCTBAX.
70.Cxema peKTU(PUKAIMOHHON YCTAHOBKH. YKPCIUIAIOMIash W HWCYEPIBIBAIONIAS YacTH
KOJIOHHBI.

71 .MatepuayibHblii OasaHC PEKTH(PUKAIMOHHONW KOJOHHBI. YpaBHEHHE paldodeil JTUHUN
YKpeIsionel yactu KojaoHHbl. duermoBoe uncio. OnpeneneHue BbICOTHI KOJIOHHBI 110 YHCITY
TapesioK.

72.BnusHue  QrerMoBOro YmMciaa Ha YETKOCTh pa3JelIeHHs] CMECH, pa3Mepbl H
MIPOU3BOUTENILHOCTh KOJIOHHBI, PACX0/Ibl TEIUIOHOCUTENEH (TPEOIIero napa B KUMSATHIbHUKE U
OXJIAKJAIOIICH BOJIBI B AedierMaTope).

73.TennoBoii 6anaHc peKTU(HUKAITMOHHOW KOJTOHHBI. CrIOCOOBI 5 KOHOMHH TETIOBOM YHEPTUHU
B PEKTU()MKALMOHHONW yCTaHOBKE.

74.Paznenenue OMM3KOKHUILAIIUX CMeCce. DKcTpakTuBHAs pekTudukaiuysa. CxemMa yCTaHOBKH.



75.0T1kioHeHus OT 3akoHa Payms. Bropoit m o0mmit 3akonbl Konopasosa. IlpaBuio
BpeBckoro (3aBUCUMOCTB COCTaBa a3€0TpOIa OT JIaBJICHUS).

76.AzeorponiHas pektudukanus. Pa3nenenwe cmecu 3TaHoONa ¢ BOJOM C Jo00aBiIeHUEM
OeH3ona.

77.CymHOCTh MOJEKYISAPHON TUCTHILIALIMU. CXeMa YCTaHOBKH
78.MHorokoMnoHeHTHass  pekTuukanus. CXeMbl yCTaHOBOK. METOIBl  «KIIFOUEBBIX)»
KOMIIOHEHTOB M «OT TapeJIKH K TapeiIKke».

79.Cymnocts abcopbumu. 3akoHsl ['enpu u JlanbroHa. 3aBHUCHMOCTH PaBHOBECHOM
PacTBOPHUMOCTH ra3a B )KMJIKOCTH OT JAABJICHUS U TEMIIEPATYPBHI.

80.MarepuanbHblii OanaHc NPOTUBOTOYHOro abcopOepa. OOWMIT M yHAETbHBIA PaCcCXOJbI
abcopOeHTa. 3aBHCUMOCTh BBICOTHI M IMaMeTpa abcopOepa OT yIeabpHOTo pacxoaa abcopOeHTa.

81.YcrpolicTBO M NPUMEHEHUE HAcaJOuYHBIX KOJIOHH. Il1oTHOCTH opomeHus. 3anepixka
x)uakoctu. [Ipuctenounsiit agdext. ['mapoaunamudeckrue paboune peKuMBbl.

82.0OCHOBHbBIE THUMBI HAcaJOuHBIX Ted. TpeOoBanus K Hacaiakam. PerymspHas u
HeperyJisipHas Hacajka. Pazmepsl, 3 (eKTUBHOCTb U THIPABIMUYECKOE COIIPOTUBIIEHUE HACA/IOK.

83.YcTpoiicTBO ¥ TPUMEHEHHE TapenbyaTbiX KoJOoHH. Kiaccudukamus Tapenok.
I'maponnHamMuuecKue peKUMBbl PabOThI TAPEJIOK C MEPETOUHBIMU KaHAJIAMHU.

84.YcrpolicTBO, NPUHLMI JEHCTBUS M CpPaBHUTENbHAs XapaKTEPUCTUKA KOJMAYKOBBIX,
KJIaIIaHHBIX, IPSIMOTOYHO- BUXPEBBIX U IPYTHX TapEJOK.

85.CymHocTh M TNpuUMeHeHue HKcTpakuuu. Cxema ycraHoBkH. KoadduiueHTts
pacripeiefieHust ¥ pa3iesieHus (CEJIeKTUBHOCTH).

86.TpeyronpHast auarpamma ['u606ca. IlpaBmiio peruara. buHonmanbHas KpuBas U XOpP/bI
paBHOBECHS.

87.0aHOCTyNeHYaTas SKCTPAKIM OMHAPHBIX cMecel. PacueT oHOCTYIeHUaTON SKCTPaKIUH
no nuarpamme ['n60ca.

88.MHorocTyneH4aras nepekpecTHas U IPOTUBOTOYHAs AKcTpakuus. VX miuroctpanus Ha
JyarpaMMe COCTaB-COCTaB U CPAaBHUTENbHAS XapaKTEPUCTHKA.

89.Knaccudukanus  sxcTpakTopoB. OAHOCTYNEHYATHI  CMECHTEIbHO-OTCTOMHBIA |
AUIMYHBINA SKCTPAKTOPhI. ['paBuTanonHsle annaparsl. CriocoObl CO3/1aHus MyIbCALlUU TOTOKOB.
PoTOpHO-TUCKOBBII U IEHTPOOESIKHBINA IKCTPAKTOP.

90.CymraocTs cymku. Crioco0sl cymku. @opmbl cBsi3M Biaru ¢ MarepuaioMm. CBoOoIHAS U
CBsI3aHHAs BJIara.

91.0cHoBHBIE (hU3UYECKHE CBOMCTBA U AuarpaMma Pam3nHa BIIaKHOTO BO3/IyXa.

92 M300paxeHne KOHBEKTUBHOM CYIIKH Ha nuarpamMme Pamsuna. MneanbHas W peanbHas
CYIIHWJIKH.

93.Kunetruka cymku. Brnaroconep:xanue mMarepuana. OnbITHas KpuBas U Kp HMBas CKOPOCTU
CYIIKH.

94.YcTpoicTBO M NPUHLMI JEHCTBUS KOHBEKTHUBHBIX CYIIMJIOK (KaMEpHOM, TYHHEIBHOM,
OapaOaHHOW, THEBMAaTUYECKOW, PACIBUIMTEIPHOW, C «KHUISIMM clioeM»). KOHTakTHBIE
CYILLIMJIKH.

95.CymutHocTh MeMOpaHHBIX TIpoIleccoB. Buabsl MeMOpaHHBIX mporeccoB. [IpoHHIaeMocTb.
MemOpaHnsbl 1 TpeOoBaHUs K HUM. TpH Teoprur MEMOPaHHOTO pa3/ieNeHHs.

Kpurepyu ounmeHKH YypOBHSI OTBETOB Ha 3auyére IO IMCHUILUIHHE
51.B.[1B.02.01 «Mpoueccbl u annapaTbl XUMUYECKUX TEXHONOTUU»

YpoBeHb BiaJeHHUs MaTepHajoM OaKalaBpOB OLIEHUBACTCS IO MATHOAIPHOW IIKaue B
COOTBETCTBHUU C OAJIILHO - PEUTUHTOBOM CHCTEMOM.

Kpurepun onenkn 0aJLI

BakanaBp umeeT rimy0oKHe, CUCTEMHbIE 3HAHMS IO JAHHOM JUCLUIUIMHE, yMeeT Ha | 36-40
NPaKTUKE TMPUMEHATh TEOPETUYECKUE 3HAHUS, TOHHUMAeT (U3NYECKYI0 CYTh
npoliecca.




3HaeT: a) 3aKOHOMEPHOCTH TUPOCTATUKU U THAPOANHAMUKHY;

0) 3aKOHOMEPHOCTH THAPOMEXAHUYECKUX TTPOIIECCOB;

B) KOHCTPYKIMH U NPUHIUI JEHCTBUS HACOCOB, KOMIIPECCOPOB, TMAPOMEXAHUYECKUX
anmaparos.

YMeer: BBIIOIHATD CI0KHBIE THIPABINYECKUE U JPYTUE PACUETHI.

HMeeT HABBIKH: PEIICHUS CIIOKHBIX 32/1a4.

Ha 3auere acT JTOTHYCCKHUC O6OCHOB3.HHBIC OTBCTBI Ha OCHOBHBLIC BOIPOCHI U
YBEPEHHO OTBEYAET HA JOMOJHHUTEIHHBIC BOIPOCHI.

bakanaBp Bnazeer JIBBUHOM J0JIed NpPOrpaMMHOIO MaTepuana, ymeeT pemarb | 30-35
IpaKTUYECKHE 3aJjauy, HO He /10 KOHIa pa300pajicsi BO BCEX BOIPOCaX.

B ocHOBHOM 3HaeT: a) 3aKOHOMEPHOCTHU TUAPOCTATUKH U THIPOAUHAMUKHY;

0) 3aKOHOMEPHOCTH THAPOMEXAaHUIECKUX TTPOIIECCOB

B) KOHCTPYKIMH U IPUHIIMII JCHCTBUS HACOCOB, KOMIIPECCOPOB, THAPOMEXAHUUECKUX
anmnaparos.

YMeeT: BBINOJIHATH CPEIHEH CIIOKHOCTH THAPABINYECKUE U IPYTHUE PACUETHL.

HMeeT HABBIKH: PELICHUS HECTOKHBIX 3a/au.

Ha 3auere nocTaroyHO YBEPEHHO OTBEYAET HA OCHOBHBIE BONPOCHI, HE MOXKET
OTBETUTh HA HE3HAYUTEIBHYIO YaCTh JIOTMIOJIHUTEIILHBIX BOIIPOCOB.

BakanaBp ycBOWJI TOJBKO 4YacTh HPOrpaMMHOr0 MaTepuana, ciabo pemaer | 25-29
IPaKTUYECKHE 3a0a4H.

HNmeer oOmee mnpeacraBjeHHe O: a) 3aKOHOMEPHOCTSX THMAPOCTaTUKH H
TUJIPOANHAMUKHY;

0) 3aKOHOMEPHOCTSAX THAPOMEXaHUYECKUX MPOIIECCOB

B) KOHCTPYKUMSAX M  NpPUHOMIAX  JIEHCTBHA  HAcOCOB,  KOMIIPECCOPOB,
THJIPOMEXaHUYECKUX aIllapaToB.

He ymeeT: caMOCTOSTENLHO BBINOJIHATH TUAPABINYECKHE U IPYTHE PACUETHI.

HMmeeT HaBBIKM: pELICHUS IPOCTHIX 3ajad.

Ha 3adere cOMBYMBO OTBEYaeT HAa OCHOBHBIC BOINPOCHI, JAET IyTaHble OTBETHl Ha
JIOTIOJTHUTEIBHBIE BOIPOCHI.

bakanaBp He yCBOMJI JIbBUHYIO JIOJI0 MaTepuaia 1o JaHHOW IUCIUILIMHE, oTBeyaer ¢ | 0-24

OIIMOKAMH Ha OCHOBHBIC BOIIPOCHI, MPAKTUYCCKHW HEC MOXKCET OTBCTUTbH HaA
JOMOJIHUTCIIBHBIC BOITPOCHI, HC UMCCT HABBIKOB PCIICHM 3aa4.

MWHWUCTEPCTBO HayKK 1 Bbicwero obpasosBaHua Poccuiickon Pepepaumm
HuxHexkaMCKUl XHMHKO-TEXHOIOTHYECKHA HHCTUTYT ((punuan) dheaepaabHOTO
rOCYJapCTBEHHOTO OIOHKETHOTO 00pa30BaTEILHOTO YUPEKICHHSI BBICIIIETO 00pa30BaHUs

«KazaHckuil HallMOHAIBHBIA UCCIEA0BATEIbCKUN TEXHOJIOTUUECKUI YHUBEPCUTET)
Daxyrvmem THOOPMAITMOHHBIX TEXHOJIOTUN
Kageopa Ilpoueccol u annapamol Xumuieckou mexHoai02uu

HanpasneHne noarotosku: 27.03.04 «YrpapieHHE B TEXHUYCCKUX CUCTEMAaX)

Mpodunb/nporpamma: «CHUCTEMBI U CPEACTBA ABTOMATH3ALMK TEXHOJIOTHYECKUX IIPOU3BOICTBY

Cemectp-4

HenoBasi (poJieBasi) urpa no aucuuivinae 51.B.71B.02.01 «Mpouecco!

M annapatbl XMMUYECKUX TEXHONOTUN»

1. Tema (mpobnema). KadecTBo mosydaemblx B PEKTHU(PUKAIMOHHON KOJOHHE

MPOJIYKTOB (IMCTHIIISATA U KYOOBOTO OCTaTKa) He yaoBieTrBopsieT TpedboBanmsim ['OCTa.




2. Konnemnmus wurpel. HeoOxomuMo mpoaHanu3upoBaTh MPHUYUHBI  CHUKCHHS
KayecTBa MPOJYKTOB, YCTAHOBUTH HamOOJee BEPOSATHYIO MPUYMHY YXYALICHUS KadyecTBa
MPOJYKTOB Ha OCHOBE aHajlIM3a IMOKa3aHUi MprOOpPOB Ha MaHEeNIH YINpaBieHHUs B ONEPaTOPHON U
OPUHITH pElIeHne o crocobe (cmocobax) BO3MEHCTBUS HA TEXHOJOTHYECKHUI Mmporiecc.
Bo3MmoxHBIE TPUYUHBI U3MEHEHUSI KauecTBa MPOIYKTOB: M3MEHEHUE COCTaBa MCXOJHON CMecH
(muTaHUs) KOJIOHHBI, HAPYIIEHUS B pabOTe HACOCOB, M3MEHEHHE MTapaMeTPOB T'PEIOIIETO mapa B
noJiorpeBaTesie MUTAaHUS WU KUIATUIBHUKE, a TakKKe OXJIaXJaroled BoAbl B Aediermarope,
W3MEHEHHE (IETMOBOTO 4YHCIA, CKAYKU HAIMPSHKCHHSI B DJIEKTPOCETH, M3MEHEHHE PacXo/0B
TPEIOIIEro Mapa WK OXJIAXKIAOIIEH BOIbI, 3a0MBKa TapesiKu (UM €€ 9acTH).

3.  Pomu: rpynma GakamaBpoB AENUTCA HA HECKONBbKO Opuran. B kaxmon Opurane
€CTh HaYaJIbHUK CMEHBI 1 JIBa WM TPH almapaTrduka (orneparopa).

4.  Oxwupmaembrii (-pie) pesynbrar (-b1). Kaxkgas Opuraga (cMeHa) TOTOBUT
MUCHhMEHHBIC OTBETHI, B KOTOPBIX H3JIAraf0TCs pEHIeHHs 00 YIpPaBISIONIEM BO3ICHCTBHH Ha
TEXHOJIOTHYECKHI Mpoliecc (M3MeHeHHe (DIEerMoBOTo Yncia, M3MEHEHHUE pacxo/ia mapa Ui BOJbI
u 1.1.) [IpenogaBaTens 3HaKOMUTCS C MMUCbMEHHBIMU OTBETaMU OpUraj, 3aTeM 3aJaeT BOMPOCHI

Y4aCTHHUKaM HGHOBOﬁ HI'PBIL.

YpoBeHb MOATOTOBKH 0akanaBpa Mo JaHHOW TEME OIEHUBAETCS MO ACCATUOATLHOM MIKaje

Kpurtepun oneHku bann
BakanaBp riyOOKO MOHMMaeT Marepuain, aKTHBHO YYacTBYET B JEJIOBOM 10
Urpe, 1aeT apryMeHTHPOBAaHHbIE OTBETHI Ha BONPOCHI MTPENoiaBaTelis

bakanaBp B 1e10M NpeACTaBIsSET 3aKOHOMEPHOCTHU IMPOIECcCa, JOCTATOYHO 8

aKTHBHO YYacTBYET B POJIEBOWM HUIpe, MHOTJa OIIMOAeTCsl MpH OTBETE Ha
BOIPOCHI IPENOIaBaATENs

bakanaBp HenoCTaTOYHO BIAJEET MAaTEpUAIOM, B JI€JIOBOW UIPE Yy4acTBYET 6
HEaKTHUBHO, Ha BOIPOCHI MPENojaBaTelis OTBEUaeT C TPYJIOM

MuHUCTEPCTBO HayKuM U1 Bbicliero obpasoBaHua Poccuinckoit Pepepaumm
HuxHekaMCKUl XHMHKO-TEXHOIOTHYECKHA HHCTUTYT ((punuan) dheaepaabHOTO
rOCYJapCTBEHHOTO OIOHKETHOTO 00pa30BaTEILHOTO YUPEKICHHI BBICIIIETO 00pa30BaHUs
«KazaHckuil HallMOHAIBHBIA UCCIEA0BATEIbCKUN TEXHOJIOTUUECKUI YHUBEPCUTET
Daxyrvmem THOOPMAITMOHHBIX TEXHOJIOTUN
Kagheopa Ilpoueccwl u annapamoi xumuyeckou mexHono2uu
HanpasneHne noarotosku: 27.03.04 «YrpapieHHE B TEXHUYCCKUX CUCTEMAaX)
Npodunb/nporpamma: «CHUCTEMBI U CPECTBA aBTOMATH3AIMH TEXHOJOTHUECKUX TPOU3BOJICTBY
Cemectp-4

Tectbl no nmo aucuumauHe b51.B.[1B.02.01 «[lpoueccbl U annapaTtbl
XUMUYECKUX TEXHONOTUIN»

BapuaHt Nel

1. B ruapasnuke nsyvaior:
a) 3aKOHbl paBHOBECUA TBEPAbIX TeN




6) 3aKOHbI ABWMXKEHUA NAa3mbl

B) 3aKOHbI ABUMKEHMA U PAaBHOBECUA }KNLKOCTEN M ra3os

r) 3aKOHbI ABUMXKEHUA TBEPAbIX TEN

2. B OMAXT paccmatpuBatoT:

a) XMMUYECKME NPOoL,ECChI

6) AfepHble NpoLecchbl

B) HEeXMMMYECKME NPOoLLeCChI

r) 6MOXMMMYECKME NPOLLECCHI

3. CpenHaa CKOPOCTb MNOTOKA:

a) OTHOLUEHWE MACCOBOro pacxoda K 3KBUBAJIEHTHOMY ANAMETPY

6) OTHOLLIEHME 06bEMHOrO PacxoAa XUAKOCTHU K X KMBOMY CEYEHUNIO NOTOKA
B) npoussefeHne rmapaBaANYeCcKoro pagnyca Ha CMOYEHHbIN NepumeTp
r) OTHOLUEHWE MOJ/IbBHOTO PacxoAa *KUAKOCTU K ee NAOTHOCTH

4. BA3KOCTb *KMAKOCTU:

a) CNOCOBHOCTb *KUAKOCTU CONPOTUBAATLCA YCUNAUAM PaACTANKEHUSA

6) CBOMCTBO XMAKOCTM CONPOTUBAATLCA YCUAUAM KPYUYeHUA

B) CNOCOBHOCTb *KUAKOCTU CONPOTUBNATLCA YCUIUAM CHKATUSA

r) CBOWCTBO XMAKOCTM CONPOTUBAATLCA YCUAUAM CABUra
5. PasmepHoCTb KO3pPUUMeHTa AMHAMNYECKOM BASKOCTM:
a) MNa*m

6) MNa/c

B) Ma*c

r) H*m2

6. PasmepHoOCTb KO3 PULMEHTA KUHEMATUYECKOMN BA3KOCTH:
a) m/c

6) Ma*c

B) H/c

r) m/c2

7. LUIMKNOH NPUHUMNUANBHO OTAMYAETCA OT LeHTpUdyru:

a) no ¢opme Kopnyca
6) pasmepamu
B) OTCYTCTBMEM ABUNKYLLMXCA YacTen

r) MaTepuanom Kopnyca

8. [naBHbIV paboumnii opraH LeHTPUDYru:
a) poTop

6) Kopnyc

B) Ban

9. CycneHsua:

a) B3BECb KanesekK B rase

6) B3BECb TBEPAbIX YacTUL, B rase

B) B3BECb TBEPAbIX YACTULL B }KMAKOCTH

r) B3BECb Kanenek 04HOM XUAKOCTU B APYrOM }KMUAKOCTH

10. LLlepoxoBaTOCTb NOBEPXHOCTM TPY6bI M NNACTMHBI BEAET K ... KO3addMLUMeHTa Ten100TAa K.

11.Y xunagxoro ogHodasHoOro TennoHocmTena Hambonee CUAbHO 3aBUCUT OT TEMMNEPATYPI ... .

a) NNOTHOCTb,

6)TennoemKocTb,

B) BA3KOCTb,

r) Ten1onpoBOAHOCTb.

12. Mpn HannuMKM B Nape HEKOHAEHCUPYIOLLMXCA ra3oB KO3GOUUMEHT TEnnooTAauum pesKo
YMeHbLUaeTcA 3a cyeT 0bpa3oBaHUA €oA rasa B6AM3N MOBEPXHOCTU MJEHKU, Yepes3 KOTOPbIN nepeHoc
napa oCyLLecTBASETCA 3a CYET ... MEXaHU3Ma.

13. Mpu nNAeHOYHOM KOHAEHcauMW napa TepMUYecKoe COMPOTUB/IEHME B OCHOBHOM
COCPeAOTOUYEHO ... .

a) Ha oxnakAaemMon NOBEPXHOCTH;

6) B NN1eHKe KOHAeHcaTa;

c) B nape.

14. inA ocywecTBAeHMA NPoLLecca KUNneHna HeobxoaMmo BbINOAHEHWE ABYX YCAOBUM: ... U ... .



a) HaAn4Kne LeHTpoB NnapoobpasoBaHms,

6) HaMuYMe NNeHKU KoHAeHcaTa,

B) TEeMNepaTypa }KUAKOCTU A0MKHA BbITb Bbille TeMnepaTypbl HaCbIWEHMA Napa,

r) pacTBop A0/KeH BbITb HACbILEHHbIM,

A) ponkHa 6bITb OpraHM3oBaHa BbIHYKAEHHAA KOHBEKLMA TeNNIOHOCUTENA.

15. [luameTp NapoBOro nysblpbKa B MOMEHT OTpbiBa onpeaendeTca M3 YC/0BUI paBeEHCTBa
apXMmenoBoi NOABLEMHON CUNbI U CUNDI ... , KOTOPAA YAEePKMBaET Ny3bipek Ha CTeHKe.

16. OcHOBHas 4YacTb CNeKTpa TenJ0BOro0 WM3/lydeHMA MpU TemnepaTtypax, NpUMeHsemMbiX B
NPOMbILNIEHHOMK TEXHONOMMK, COCPeAOoTOUYEHA B AManasoHe ... BOJH.

17. ... - annapartbl 414 Nepeaayn Tenaa oT 04HOro TENJOHOCUTENSA K APYromy.
18. PaBHOBecue npu abcopbLMM ONMCHIBAETCA 3aKOHOM ...
a)Payns,

6 )danbToHa,
B) HblOTOHa,
r) FeHpw.
19. YpaBHeHue pabouelr AMHMKM nNpouecca abcopbumm BbIBOAUTCA HAa OCHOBE YPaBHEHMWs,
onucbiBatoLWero TennoBon 6anaHc aToro npouecca,
a) TennoBoi banaHc npouecca,
6) maTepuanbHbIi BanaHc npouecca,
B) paBHoBecue mexay pasamu,
r) pacnpeaeneHune ckopocTeit B pasax,
A )npouecc macconepeaayu us ¢passl B dpasy.
20. Pabouan nnHKUA npouecca abcopbummn pacnonokeHa Ha «y-x» guarpamme ...
a) Bbllle IMHUK paBHOBECUS,
6) HUKe NNHUK paBHOBeCKUSA,
B) cOBNajaeT C IMHNEN paBHOBecCHUs,
r) nepecekaeT IMHUIO PaBHOBECUS.
21. [smKywasa cuna MacCoOOMEHHOTo MpOLECcCa XapaKTepusyeT CTeneHb OTKAOHEeHMA
CUCTEMbI OT PaBHOBECKA M OHA PaBHa Pa3HOCTU MeXAy paboyeit 1 ... KOHLEHTPAUUAMM KOMMNOHEHTA.
22. CTpyKTypa MNOTOKa B/AMSIET Ha BE/IMYMHY CpedHen ABUNKYLLEN Cubl macconepenayu.
MakcnmanbHaa gsmkywasa cmna gha MUB, muHumanoHaa ana ...
a)AMm,
6) MuUN,
B) AM.
23. BEM (BblcOTa eAMHULbI NepeHoca) COOTBETCTBYET ... annapata, SKBMBaNEHTHOW OZ4HOWM
eAMHULEe nepeHoca.
a) BbicoTe,
6 ) xopze,
B) naowaau.
24. O6uwee YEM (yncno eamHUL, nepeHoca) XapaKTepusyeT U3MeHeHue pabouel
KOHLIEHTPALMWN pacnpeaenaemoro KOMNoHeHTa, Npuxodalleeca Ha eAnHULY ... .
a ) pa3HOCTM AaBneHui
6) cpeaHel ABUKYLLEW CUNbI,
B) pa3HOCTM TemnepaTyp,
r) maccebl,
[ ) HanpsAxeHua casura.
25. .- npouecc M3BJIeYEHMA OAHOFO MM HECKONbKUX KOMMOHEHTOB W3 pPacTBOPOB WU
TBEPAbIX TEN C NOMOLLbIO N3bUpaTebHbIX PacTBOPUTENEN.
a) BbiNnapuBaHue,
6) npocTas NeperoHka,
B) SKCTpaKLMA,
r) Kpuctannusaums,
A) cyuka.

BapuaHT Ne2
1. laBneHune B *KNOKOCTU:
a) cuna, AenCTBYIOWAn Ha eauHULY Macchbl



6) CUNa, AEVCTBYIOLWANA Ha eANHULY OJINHbI

B) CuNa, AeMCTBYIOWAs Ha eaMHULY Naowaam

r) Cuna, AeMCTBYIOWAs Ha egMHNLY obbema

2. Pacxog uakoctu B Tpybonposoae:

a) KOJIMYECTBO XKUAKOCTU, Mpoxogsiiee yepes 1 KM A/nHbl TpyObl 33 eAUHULLY BpEeMEHM

6) YMEHbLUEeHNEe KONMYECTBa }KNLKOCTU B Tpybe 3a eANHULLY BPEMEHMU

B) KOJIMYECTBO KMAKOCTW, NPOTEKAIOLWEN Yepes nonepeyHoe ceyeHne Tpybbl 33 eanHULY
BpeMeHMU

3. MMNynbC XUOKOCTU:

a) npoussefieHMe Macchl ¥XUAKOCTU Ha ee aB/ieHne

6) npousseseHne 06beMa KUAKOCTU Ha ee BA3KOCTb

B) npousBeieHMe MacChl ¥UAKOCTU Ha ee CKOPOCTb

r) OTHOLEeHMe 06bEMHOrO Pacxo4a *KUAKOCTU K ee AaBNEHMUIO

4, KpuTnyeckoe 3HayeHue Kputepmsa PeltHobAca ANa NPAMbIX FagKkux Tpy6:
a) 1500

6) 2320

B) 3600

) 4700

5. B naMMHapHOM NOTOKE YacTULbI }KUAKOCTU ABUNKYTCA:

a) BpalllaTenbHo

6) 6ecnopsaao4Ho

B) no napansienbHbIM TPAEKTOPUAM

6. Hanop — mexaHun4yeckas aHeprua:

a) €4MHULbl MacCbl YKUOKOCTU

6) e4MHULbI BECA XKNOKOCTU

B) egMH1Lbl 06bemMa KUIAKOCTU

r) OHOr0 MOJIA }KNAKOCTW.

7. dmynbeus:

a) B3BECb TBEP/bIX YaCTULL, B rase

6) B3BECb TBEPAbIX YACTULL B }KUAKOCTH

B) B3BECb KaneseKk 04HOM XUAKOCTU B APYION KUAKOCTH

r) B3BECb Kane/eK XnaKocTu B rase

8. JBUKYLLAA CUNA 2/1EKTPOOCAKAEHNSA:

a) cuna JlopeHua

6) cuna KynoHa

B) cuna Amnepa

9. [BrXKyLLaa cnna oTCTanBaHUA:

a) cuna KynoHa

6) pa3HOCTb NJOTHOCTEM a3

B) Pa3HOCTb AAaBNEHMWI

r) cuna Amnepa

10. Bo3MOXXHOCTb MNoJslyyeHusa 6osiee BbICOKMX pabounx TemnepaTyp, Yem Mpu KOHAEHCALMM
HacbIWEHHOro BOAAHOrO MNapa, MNpPUM  HU3KUX .. ABAAETCA OCHOBHbIM npeuMmywectsom BOT
(BbICOKOTEMMEPATYPHBIX OPraHNYECKMX TENJOHOCUTENEN)

a) sHTaNbNUAX,

6) paBneHusx,

B) Temnepatypax,

r) nnoTHocTAX

[l) Ten10NpPoBOAHOCTSAX.

11. B KayecTBe NpPAMbIX WMCTOYHMKOB TEMAOBON 3SHEPrMM Ha NPeanpUATUAX XMMMUYECKOM
NPOMBILINEHHOCTM WMCNO/b3YIOTCA TOMOYHble (AbIMOBbIE) rasbl M 3NEKTpuUYeckas 3Heprua. B
NPOMbILLAIEHHOCTU Hanbo/bliee PAacNPOCTPAHEHUE NOAYYMUAN  D/IEKTPOMEUM... .

a) MHAYKUMOHHbIE,

6) conpoTuBneHus,

B) BbICOKOYACTOTHbIE,

r) ayrosble.

12. Ha XMMUYeCcKnX NpeanpuaTUAX TPagmMpHN U UCNOb3YIOTCA A8 OXNaXKAEHUA ... .



a) pacTBopa conei,

6) HM3KOTEMMNEPATYPHOMN NAA3MBI,

B) o6opoTHOWM BOAbI,

r) Kucnopoaa,

A) oKMcnoB a3oTa,

€) CTOYHbIX BOA,

13. TennoobMEeHHMKM, B KOTOPbLIX TEMIO OT FOpPAYMX TEMNOHOCUTENel K XOnoaHbIM (Mau
HaobopoT) NepeaaeTca Yepes pasgeNAtoLLYyo UX CTEHKY, Ha3bIBAOTCA ... .

a) CMecUTeNbHbIMY,

6) pereHepaTUBHbIMY,

B) peKynepaTMBHbIMU.

14. YcTaHOBWTE NOC/ef0BaTE/IbHOCTb pacyeTa Ten1006MeHHMKa:

a) rMapaBAMYECKUIA pacyeT annapaTa,

6) TEXHUKO-3KOHOMUYECKUIA pacyerT,

B) BbIBOP KOHCTPYKLUM TENI00OMEHHUKA,

r) Tenn0BOW pacyeT Ten006MeHHMKa,

[1) KOHCTPYKTMBHbIM pacyeT annapara.

15. MNpouecc KOHUEHTPUPOBAHMUA PAcTBOPOB TBEPAbIX HENETYYMX BELLEeCTB NyTem yAaneHus
JleTyyero pacTBopuTens B BUAE NapoB Ha3blBaeTCA ... .

a) cywkom,

6) BbinapuBaHMem,

B) OCyLUEHUNEM,

r) Kpuctannumsauuen,

4) BbiEeNaunBaHNEM,

€) NneperoHKon.

16. CmecutenbHble Tens0o0OMEHHUKM MCMNOAb3YTCA B TeX C/Ay4vasx, Korga Mo
TEXHO/IOTUYECKUM YCNOBUAM LOMYCTUMO ... paboumx cpea,

17. PactBOp, comeprKalmii Npu AaHHbIX YCAOBUAX NpeaesbHoe KOMYECTBO PacTBOPEHHOTrO
BeLLecTBa, Ha3blBaeTCA ... .

18. B NpoTMBOTOYHbIX BbINAPHbIX YCTAHOBKAX MEMXKAY CTYNeHAMM CTaBAT HAcoCbl. Takne cxembl
MCNONb3YOTCA A1 PACTBOPOB C ObICTPO PACTYLLEN ... MPU NOBbILLEHUMN UX KOHLEHTPALLMK.

19. .- npouecc, B KOTOPOM ABMKYLEN CUION ABAAETCA He PasHOCTb KOHUEHTPALMMA
KOMMOHEHTa B paszax, a 0T/iMume paboyeit KOHLEHTPALMM KOMINOHEHTA OT PAaBHOBECHOIO 3HAaYeHMs.

20. ... - NpoLecc NepeHoca BELLECTBA BHYTPU dasbl: U3 Agpa NOTOKa K rpaHuue pasgena ¢as u
HaoboporT.

21. ... - Nnpouecc nepeHoca BeLWEeCTBa U3 04HOM dasbl B APYryHo Yepes rpaHuuy pasagena ¢as B

HanpaB/eHUN AOCTUHKEHMUSA PAaBHOBECKS.
22. CyuiecTBoBaHWe faHHOM $asbl B cMcTEME MM paBHoBecue das onpesenseTca nNpaBuaom
¢$as, nam 3akoHom paBHoBecua ¢as ... .
a)fubbca,
6) Payns,
B) FeHpw,
r) HetoToHa.
23. ®a3oBoe paBHOBECHE ONpeaeNAeTca TPeMa NnapameTpamu: ..., .. U ... .
a) cocTaB (KOHUEHTpauus),
6) sHTanbNuA,
B) NIOTHOCTb,
r) TemnepaTtypa,
4) AaBneHue,
e) BA3KOCTb,
é) TennonpoBOAHOCTb,
) TENI0EMKOCTb.
24. PasHoBecue npu abcopbumm onmncbIBaeTcs 3aKOHOM ...
a) Payns,
6) JlanbToHa,
B) HblOTOHa,
r) FeHpw.



25. YpaBHeHue pabouyeit NMHUKM npouecca abcopbumm BbIBOOUTCS Ha OCHOBE YpaBHEHWA,
OMNUCbIBAIOLLLErO
a) TennoBoi 6anaHc aToro npouecca,
6) maTepuanbHbIii 6anaHc 3Toro npouecca,
B) paBHOBecue mexay dasamu,
r) pacnpeaeneHune ckopocteli B pasax,
4) npouecc macconepezayn u3 ¢asbl B dpasy.

BapuaHTt Ne3

1. NopLeHb B Hacoce ABMKeTCA:

a) BpaLLaTenbHo,

6) BO3BPaTHO-MOCTyNaTe ibHO,

B) nocTynaTesbHo.

2. BapboTa:

a) OBUMKEHWE KanesieK B NOTOKe rasa

6) OBUMKEHWE Ny3bIPbKOB B C/I0€ }KUAKOCTU

B) YHOC *UAKOCTU U3 CNI0S HAacaaKu

3. Kasutauyusa:

a) pacnblieHne XUAKOCTM B NOTOKe rasa

6) aucneprupoBaHMe 04HOM KUAKOCTU B APYroM *KUOKOCTU

B) 3ax/10MbiBaHME MNy3blPbKOB B }KUAKOCTU.

4. KaK M3MeHAeTCcA KpUTMYECKOe 3HavyeHue Kputepusa PeliHonbaca ONA TEYEHUA KUOKOCTU B
NPSAMbIX FNagKUX TPybax npu HanmMyunum smbpaumm?

a) He U3meHseTcs,

6) yBennumBaetcs,

B)MIPOXOAUT Yepes MaKCUMYM,

r) napaer.

5. Kakue 2 TMna KOMMNPeccopoB UCMOJb3YIOT A4J1A CO3A4aHUA TyOOKOro Bakyyma?

a) ocesble,

6) poTauuOoHHbIe,

B) UeHTpobexHble,

r) nopwHeBble.

6. [BMKyLLana cuna GUNbTPOBaHMUA:

a) pasHOCTb NNOTHOCTEN,

6) pa3sHOCTb MMMY/bCOB,

B) nepenag AaBneHuUM,

r) cuMna MHEepPUMK }KUOKOCTHU.

7. LMKNOH NpUHLMNNANbHO OTANYAETCA OT LEeHTpudyru:

a) no ¢popme Kopnyca;

6) pasmepamu;

B) OTCYTCTBMEM ABUNKYLLMXCA YacTel;

r) martepuanom Kopnyca.

8. [naBHbIN paboumin opraH ueHTpudyrm:

a) porop;

6) Kopnyc;

B) Baj.

9. Y ®uakoro ogHodasHoOro TensoHocutens Hambosee CUIbHO 3aBUCUT OT TeMMEpPaTypbI ... .

a) NNOTHOCTb,

6) TeENN10eMKOCTb,

B) BA3KOCTb,

r) TennonpoBoAHOCTb.

10. Mpu HanWuMM B Nape HEKOHAEHCMPYIOWMXCA ra3oB Ko3adpOMUMEHT TensooThaunm pesko
yMeHbLuaeTcA 3a cyeT 06pas3oBaHUA CNos rasa B6AM3KM NMOBEPXHOCTM MJIEHKW, Yepes KOTOPbIA NepeHoc
napa OCyLLecTB/IAETCS 3a CYET ... MEXaHM3Ma.

11. Mpyv nNNEHOYHOW KOHAEHCAaUMM napa TepMUYECKoe COMpPOTMB/IEHWE B OCHOBHOM
COCPEenoTO4EHO ... .

a) Ha oxnaxgaemon NoBepPXHOCTY;



6) B NN1eHKe KOHAeHcaTa;

B) B mape.

12. 3KCTpaKUMOHHbIM annapaT COCTOUT U3 ... .

a) 6pbI3roynoBUTENSA U TENNOOOMEHHUKA,

6) KOHAEeHcaTopa M BO34YXOA4YBKM,

B) annapaTta C MeLUaNKoi U OTCTOMHMKA,

r) ueHTpudyrv 1 annapata ¢ MeLasKou.

13. MNynbcaTopbl B SKCTPAKTOPAX NPUMEHAIOTCA C LLeNbIO:

a) yaydweHus cenapauum ¢as Ha BbIXoae,

6) yny4ylweHus nogsoaa Tenna B annapar,

B) YBE/NIMYEHUNSA NOBEPXHOCTM KOHTaKTa ¢a3 u KoapduumeHta Macconepesauu.
r) 3MeHeHMA PAaBHOBECHOW KOHLLEHTPALLMMN KOMIMOHEHTOB.

14. 30Tepma 3KCTPaKLMKN — 3TO:

a) paboyasn IMHUA Ha «y-X» Auarpamme,

6) IMHMA paBHOBECUA Ha «y-X» AMarpamme npu t=const,

B) OZiHa M3 CTOPOH TPEeyrosbHOM Anarpammel,

r) KoHoaa,

) buHoAaNbHaA Kpueas.

15. YpaBHeHMe paboyen nMHMM npouecca abcopbuMM BbIBOAUTCA Ha OCHOBE YpPaBHEHWA,
OMUCbIBALOLLLETO:

a) TennoBoi banaHc 3Toro npotecca,
6) MmaTepuanbHbIi 6anaHc aToro npotecca,
B) pacnpeaeneHune KoHUeHTpauui B pasax,
r) pacnpeaeneHune ckopocTeit B pasax,
4) npouecc macconepegayuun us ¢assl B dpasy.
16. Pabouan nnHUA npouecca abcopbummn pacnonoxkeHa Ha Ky-x» Auarpamme ... .
a) Bbille IMHWUM paBHOBECKA
6) HUKe NMHWUK paBHOBECKS,
B) COBMAZAET C IMHUEN paBHOBECKS,
r) nepeceKkaeT IMHUIO PaBHOBECUS.

17. B npoTMBOTOYHbIX TapesbyaTbix abcopbepax co CAMBHLIMKU YCTPOMCTBAMMN (BEPTUKabHbIE
UMANHOPUYECKME KONOHHbI) PeanunsyroTcs Ny3blpbKOBbIM, NEHHbIN, NPOBa/bHbIA U CTPYWHbIA PEKMUMBI.
Kakolt pexum Hanbonee paumoHaneH?

a) peXUM aIMyIbIMPOBaHUS,

6) pexXMm nogBucaHus,

B) KPUTUYECKUI PEXNM,

r) pexxnum 3axnébbiBaHUSA.

18. IKCTPAKTUBHYIO PEKTUDUKAUMIO OCYLLECTBAAIOT C 06aBIEHMEM K UCXOAHOM CMECH ...

a) NHEPTHOrO KOMMOHEHTA,

6) aKCTparnpyowero areHTa,

B) BO34yXa,

r) pasaensawolLero areHTa.

19. ... - npouecc W3B/MEYEHUS OAHOTO MU HECKOJIbKMX KOMMOHEHTOB M3 PaCcTBOPOB WM
TBEPAbIX TEN C MOMOLLIO M3bMpaTENbHbIX PacTBOpPUTENEN.

a) BbinapuBaHue,

6) npocTas neperoHKa,

B) SKCTPaKLMA,

r) Kpuctannusaums,

4) cywka.

20. DKCTPaKT 37O ...

a) n3bupaTtenbHbI PacTBOPUTEND,

6) pacTBOp LLeNIEBOr0 BELLECTBA, U3BAEKAEMOTO U3 pa3feaemMon cmecu

n3bmpaTenbHbIM pacTBOpUTENEM,

r) OCTaTOK MCXOAHOrO PacTBOpPA NOC/E NPOLECCA IKCTPArMPOBaHUA.

21. .. - 310 npouecc AndPY3MOHHOIO pPasaeNeHUs KOMMOHEHTOB cmecu (pacTeBopa)
NPoNyCcKaHNem Yyepes membpaHy 3a CUET Pa3HOCTU KOHLLEHTPALMM Pa3feiaeMoro KOMMNOHeHTa.

22. Paboyas IMHUSA NpoLecca A4ecopbLmm PacnoiorKeHa Ha «y-X» guarpamme ...



a) Bbile IMHUKN pPaBHOBECUS,

6) HUXKe IMHMUK paBHOBeCKUS,

B) COBMAAaeT C IMHNEN paBHOBECKA,

r) nepeceKkaeT IMHUIO PaBHOBECUS.

23. Yem Bbllle AaBaeHMe B annapaTe, TeM ... TEMNepaTypa KUMEHUA XKUAKON CMeCH.

24. B nepBOM nepuoge — nepmoae NoCTOAHHON CKOPOCTM CYLLKM U3 MaTepuana yaansor ...
a) cBA3AHHYlO BAArY,

6) cBOBOAHYIO BRary,

B) aCOPOUMOHHYIO BAArY,

r) ocMOTMYeCKyto Bnary.

25. CKOpOCTb CYLKN —3TO ...

a) U3MeHeHMe BNAXKHOCTU MaTepuana 3a eaANHNULY BPEMEHMU,

6) KonnyecTBo TeNIa, NOABOANMOE Ha UCNAPEHUE BNArM U3 MaTepuana B eANHULY BPEMEHH,
B) Macca BOAAHOro napa, npuxoasaLeroca Ha 1 Kr abcontoTHOro cyxoro Bo3ayxa,

r) U3MeHeHMe MacChl BbICYLUIMBAEMOrO MaTeEPUANa B TEHEHUN BPEMEHU CYLLKMU.

BapuaHT N24
1. BHewHAA 3a4a4a rmgpaBavKkn-Te4eHme KUaKocTm ... .

a) B Tpybax n KaHanax,

6) yuepes 3epHUCTbIN CNOM,

B) B HEOrPaHWYEHHOW XNAKOM cpese nav obTekaHue el TBEpPAOro Tena.

2. ...-cybCTaHLMM, 3TO KOIMYECTBO CyHCTaHLMM NEPEHOCUMOE 33 EANHULY BPEMEHM
yepes eanHULY NOBEPXHOCTM 3a CYET Pa3/IMYHbIX MEXaHU3MOB NepeHoca.

3. Hanop - 370 yAenbHaA MexaHU4YecKasa SHeprua eanHULbI ... XUAKocTu. Obwmin
Harnop MOTOKA KWUAKOCTU, ABAAIOWMMCA CYMMOM Tpex BMAOB Hamopa (reomeTpuyeckoro,
CKOPOCTHOTO U Mbe30METPUYECKOro), A1 JAHHOTO CEeYEHMA NOTOKA BE/IMYMHA ... .

4. .. - 0ODBEKT, OTparkaloWMi CBOMCTBA OPUIMHANA M 3aMEHAIWMA ero npu
npoBeAeHNN NCCNeL0BaHNN.
5. ..- M3yyeHMe 0ObEKTA C MOMOLLBIO 3aMeLLaoWel ero Moaesn, BKAKYAOLLEN

NoCTpOeHME MOAENN, ee UCCefOBaHNE U MEePEeHOC MOJIYYEHHbIX Pe3ynbTaToB HAa OOBEKT —
OpUrMHan

6. Kakune Kputepum xapaktepmsyot nogobue ruapomexaHnM4eckmx npoLeccos?

Pe, Fo, Re, Fr, Ho, Nu, Eu.

7. YcTaHoBMTE TPAAMUMOHHYIO MNOCNEeAOBATE/IbHOCTb  MPOEKTUPOBAHUA
M3roTOB/IEHUA KPYMHbIX MPOMbILWAEHHbIX YCTAaHOBOK.

a) nNPOEeKTUpPOBaHWE, W3rOTOBJEHWE W WUCCNeAOBaHWE MNOAYNPOMbILWAEHHON
YCTaHOBKM, KOPPEKLMNA KPUTEPUANBHOTO YPaBHEHMS;

6) NpoeKTUpoBaHME N N3rOTOB/IEHME NPOMbILLIEHHOW YCTaHOBKMY;

B) W3rOTOB/IEHWE W MUCCNeA0BaHME MOAENWN, MOJIyYEHUE KpPUTepManbHOro
ypaBHEHMUS;

r) W3rotoBAeHWe WU  WUCCNeAOBaHWE NUAOTHOM  YCTAHOBKW, KOppeKums
KPUTEPUANIBHOTO YPaBHEHMUS.

8. OTcYéT M36bITOMHOTO AABNEHMS HAYMHAEeTcs C .. [JaB/JeHWAa  BBepX
HeorpaHMYeHHO, a BaKyyma- BHM3 40 abCoNOTHOro HyAA

9. ...- npouecc pasgeneHus, Npu KOTOPOM B3BELUEHHble B cpege TBepable Uau
KUAKUE YacTMLbl OTAENAKTCS OT Cr/IoWHOM ¢asbl Noa AeNCTBMEM MACCOBbIX CUA.

10. ..- npouecc pasgeneHna HeoOHOPOLHOW CUCTEMbI C NMOMOLLBIO MOPUCTOM
neperopoaxun. [BmxKyLien cnioi npouecca sBASETCA Pa3HOCTb AAB/IEHUIA.

11. [ns npoOTMBOTOYHbIX annapaToB (KMAKOCTb ABUMKETCA BHWU3, ra3 — BBepX) C
yBe/IMYEHMEM CKOPOCTU Fa3a MOXKET HaCTYNUTb SIKCTPEMA/IbHAA CUTYaLUMA, Ha3blBaemMas... .

12. - cuctema, cocToAWan M3 rasa M pacnpegesieHHbIX B HEM TBepAbIX YacTuL,
pasmepom bonee 5 mKm.

13. ... - cucTema, cocToAWAA M3 rasa M pacnpenesneHHbIX B HEM TBEPAbIX YacTul,
pasmepom meHee 5 MKM, obpasytoLancs npu ropeHuu.

14. Kputepuint dpyna xapaKTepmusyeT OTHOLIEHUE CUA ... U ... B MOTOKE KUAKOCTMU.

15. B XMMMYECKON TEeXHO/IoTMW  NPUMEHSIOTCS B OCHOBHOM [ABa
r’MAPOMEXAHUYECKUX METOAA PA3LeNeHMA HEOAHOPOAHbIX CUCTEM: ... U ... .



16. CmecuTenbHble TENJO0OMEHHUKM MCMOAL3YIOTCA B TeX CAy4asx, Korga no
TEXHOJIOTMYECKUM YCNOBUAM AOMYCTUMO ... paboumx cpea.

17. PactBop, coaepXawmin NpuM [aHHbIX YCAOBUAX NpefesbHOe KOANMYecTBO
pacTBOPEHHOrO BeLLeCTBa, Ha3bIBaEeTCA ... .

18. B npoTMBOTOYHbIX BbIMapHbIX YCTAHOBKAX MeXAY CTYMEeHAMW CTaBAT HacoCbl.
Takue cxembl UCMONB3YIOTCA AA PACcTBOPOB C BbICTPO pacTywen .. NPU MNOBbILLEHUN WX
KOHLeHTpaLMW.

19. ... - 370 Npouecc 06pa3oBaHuUA TBepAOM da3bl B BUAE KPUCTANNOB U3 PAacTBOPOB
W pacnsiaBoB, a TaKXKe M3 ra3oB 1 NapoB.

20. B NpOMbILWIEHHOCTU MCMONb3YHOT ABa OCHOBHbIX METOAA KPUCTANNU3ALMUM:

, B KOTOPOM TMepeHacbllleHne pacTBopa AOCTUraeTca yAaseHUMeM 4acTu
pacTBopuTena MNyTem BblMApMBaHMA MPM  MNOCTOSHHOM KOHUEHTpaumu (TemnepaTypa
NOCTOAHHAA);

, NPWU KOTOPOM MepeHacbilleHMe pacTBopa AOCTUIAETCA OXNAKAEHMEM
pacTBOpa NpPM COXPaHEHMM MACCbl PAacTBOPUTENS.

21. Tllocne npeKpaweHUs BblAeNEHUA KPUCTANNOB PacTBOpP CTaHOBMUTCA
HacblWeHHbIM. TaKoM pacTBOpP Ha3bIBAIOT ... .

a) ocTaTo4HbIM,

6) MaTouHbIM,

B) meTacTabuabHbIM,

r) nabunbHbIM.

22. OT p[pyrMx NpoLeccoB pasfenieHna ¢ MerKdasHbIM NepeHOCOM BeLecTsa
MeMbBpaHHble MPOLECCbl OTIMYAET Haauuue ..., pasgenatolleit B MpocTpaHcTee ¢asbl,
yyacTByloLLMe B NpoLecce MmaccoobmeHa.

a) mexdasHoW NOBEPXHOCTH,

6) nonynpoHMLaemoi neperopoaku (membpaHbi),

B) pa3aensatollein CTeHKM,

r) nepenaga TemnepaTypsbl,

4) BO3pacTaHua aHTanbnmm ¢as.

23. lNpunsegunTe B COOTBETCTBME 3NeMeHTbI 1 1 2 rpynn.

1.1. Teepgoe nopucroe Teno.

1.2. Mornowaemoe BeLLecTBO, HAXOAALLEECA B Fa3e UM KULKOCTU.

1.3. BelwecTBo, NOr/oLWLaemMoe 13 rasa Uim XUaKocTu.

2.1. Aacopbar.
2.2. AncopbeHrT.
2.3. AbcopbTmB.

24, [varpamma CcOCTOSIHMA BAAKHOTO BO3AyXa Pam3auHa nocTpoeHa B
KoopanHaTtax H-x. Elie Kakue napameTpbl BNAXKHOrO BO3AyXa MOXKHO onpeaennTb Mo 3Tow
auarpamme?

a) saHTponuio,

6) TemnepaTtypy,

B) NapumanbHoe gaBneHue BOAAHOrO napa,
r) oTHOCUTE/IbHAsA BNAXKHOCTD,
4) abCONOTHYI0 BNAXKHOCTb.
25. CywkKa, Npu KOTOPOW MaTepman BbiCYyLLIMBAETCA B NoJe
TOKOB BbICOKOM 4acTOTbl:
a) cybAanMmaLMoHHan,
6) KOHBEKTMBHaA,
B) KOHTaKTHas,
r) TepmopaanauoHHas,
A) AnaneKTpuyeckas.

Kputepun oueHKMn ypoBHA OTBETOB Ha TECTUPOBAHUU NO AUCLUNINHE
51.B./1B.02.01 «Mpoueccbl n annapaTbl XMMUYECKUX TEXHONTOTUN»

Pe3ynbTaTel TECTHPOBAaHUS OICHHWBAIOTCS IO CTOOAJUIHPHOW IMKaJie. 3a KaKIbIi IPaBHIIBHBIN



orBeT-4 Oayta, 3a HempaBwiIbHBIA OTBeT-0 OammoB. HaOpanHas cymma OajioB TEpeBOJAUTCS Ha
JEeCATHOALTEHYIO TITKAITY:

Bamner BPC=(6amisl TectupoBanus/100)*10.

MWHUCTEPCTBO HayKuM U1 Bbicliero obpasoBaHua Poccuinckoit Pepepaumm
HuxHexkaMCKUl XMMHKO-TEXHOIOTHYECKHA HHCTUTYT ((punuan) dheaepaabHOTo
TrOCYJapCTBEHHOTO OIOKETHOTO 00pa30BaTEILHOTO YUPEKICHHSI BBICIIIETO 00pa30BaHUs
«KazaHckuil HallMOHAIBHBIA UCCIEN0BATEIbCKUN TEXHOJIOTUUECKUI YHUBEPCUTET)
Daxyrvmem THOOPMAITMOHHBIX TEXHOJIOTUN
Kageopa Ilpoueccol u annapamol Xumuieckou mexHoai02uu
HanpasneHne noarotosku: 27.03.04 «YrpapieHHE B TEXHUYCCKUX CUCTEMAaX)
Npodunb/nporpamma: «CHUCTEMBI U CPECTBA aBTOMATH3AIMHA TEXHOJOTHUECKUX TPOU3BOJICTBY
Cemectp-4
Tembl pepepaTon
no aucumnamHe b1.B.[1B.02.01 «[Mpoueccbl n annaparbl XMMUYECKUX

TEXHONOrUU»

1 .KoMnpeccopHble ManIuHeL.
Ammaparsl 115 MOKPOTO TbLIeYIaBIUBAHHUS.
CrpyiiHble HACOCHI.
LuKIIOHBI.
KunkocTHble GUITBTPHL.
["a3oBbIC GUIBTPHL.
OAeKTPOPUIBTPHL
OcanurtenbHble HEHTPUPYTH.
OubTpyromue NeHTpudyTH.
MexaHndeckrne MeaiKy.
ATmaparsl ¢ «KUTISIAM CJIOEM.
TpyOuaTsie meumn.
[IneHouHbIe anmaparsl.
Hacago4unblie KOJIOHHEL.
TapenbuaTbie KOJIOHHBI.
Brimapubie anmnaparsl.
AzeoTporHasi peKTU(UKALHSL.
OKCTpaKTUBHAS PEKTU(DUKALINSL.
MonekynsipHast JUCTHIUTSIIHSL.
AncopOrnust.
KoHcTpyKInyu KOHBEKTUBHBIX CYIIUJIOK.
KoHCTpyKIINN KOHTaKTHBIX CYIIMIIOK.
. KoHcTpykiinu TepMopauaiuoHHBIX CYITUIOK.
KoHCTpyKIInN BEICOKOYACTOTHBIX CYIIMIIOK.
KoHcTpykinu cyOIMMaOHHBIX CYITHIIOK.
. Amnmapartsl 1715 MeMOpaHHBIX POLIECCOB.
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Kpurepun onenkn bann

AKTYaJIbHOCTh TEMBI 1
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MWHUCTEPCTBO HAYKM U BbiCero obpasosaHuA Poccuiickon ®epepaunn
HwxHekaMCKknii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (dhunuan) geaepaabHOro
rOCYIapCTBEHHOTO OI0/PKETHOTO 00Pa30BaTEIBLHOTO YUPEKIEHHUS BBICIIETO O0pa30BaHHUS
«Ka3zaHCcKuil HallMOHAIBHBIN UCCIE0BATEIbCKUM TEXHOJOTMYECKHIT YHUBEPCUTET
Daxynomem AHPOPMAITUOHHBIX TEXHOJIOTHMA
Kageopa Ilpoyeccwt u annapamel xumuieckol mexHoio2uu
HanpasneHne noarotoBku: 27.03.04 «YrpaBieHHE B TEXHHYSCKUX CHCTEMaX)
Mpodunb/nporpamma: «CHUCTEMBI K CPEACTBA ABTOMATH3ALMK TEXHOJIOTHYECKUX TIPOU3BOICTBY
Cemectp-4

IlepeyeHb BOMPOCOB K 3a4eTy MO ImepearrecTauvMv IO AMCUMILINHE
51.B.1B.02.01 «Mpoueccbl u annapaTtbl XMUMUYECKUX TEXHONOTUN»

Kakue 3ak0HBI U3y4aroTCs B THAPOCTATUKE?

Kakwue 3aKoHbI U3y4aroTcsl B THAPOAMHAMUKE?

YeM paznuyaroTcs JaMUHAPHBIN U TypOyJIEHTHBIN PEKUMBI TEUCHUS KUAKOCTH?

Kakoli ©OamaHCc mMOTOKAa BBIpaXKaeT YpaBHEHHE IIOCTOSIHCTBA MAacCOBOIO pacxoja
KUAKOCTH?

PO

5. Kaxoit 6amanc moToka BelpakaeT ypaBHeHUEe bepHymaun?

6. Kak 3aBucHT cpemHsis CKOpPOCTh IIOTOKA OT TIONEPEYHOTO CEUeHUs TPYyObl MpH
MIOCTOSTHHOM PacXo/i€ MKUAKOCTU?

7. Kak 3aBucur moreps Hamopa (yIeqpHOW BECOBOM MEXaHMUYECKOW SHEpPIuu) IMOTOKA
KUAKOCTU OT JUaMeTpa U JUTUHBI TPYObI?

8. Kakoii Hacoc (LIeHTpOOEKHBIM WM TOPIIHEBOW) MPEANOYTUTENICH I CO3AAHHUS
BBICOKOT'O JaBJICHUS MTPU HEOOJBIIIOM PACX0/1€ )KUIKOCTH?

9. Kak u3MeHSIOTCS CKOPOCTh U JIaBICHHUE KUAKOCTU TPU CYKEHHH TPYOBI, €CITH PacxXoj
YKUJKOCTU TTOCTOSIHEH?

10.  Kak npu MOCTOSSHHOM Pacxojie >KUJIKOCTH U3MEHSIIOTCSI CKOPOCTh U JIaBJICHUE KUAKOCTU
[P BHE3AITHOM PACIIUPEHUH TPYOBbI?

11.  Kakoit Hacoc (LIeHTPOOEKHBIM WM MOPITHEBOW ) TPUMEHSIOT TIPU OOJIBIIIOM pacxoje, HO
MaJIOM Harope KUAKOCTH?

12.  JIns xakoro Hacoca (IIEHTPOOEKHOTO WJIM TOPIITHEBOI0) XapaKTepHa MyJIbCallMOHHAS
mojava KUIKocTu?

13. UTo BB NOHUMAETE MO HEOJHOPOAHON CUCTEMOW?

14.  Yewm orimuaeTcs cycneH3us OT SMYJIbCUu?

15. UTo CIlyKUT IBUKYILEH CHIION IPaBUTAlMOHHOTO OCAXKICHUS?

16.  KakoBa nBrmxyImas cuia GuiIbTpauuu?

17. Uem oTnuvaeTcst ocaguTenbHas HeHTpudyra oT IUKIoHa?

18.  MoxHo 11 B GuIbTpyromei neHTpudyre pa3aeiuTs SMYIbCHIO?

19. Kakumu cmoco6amu MOKHO pa3fieuTh CYCIICH3UI0?

20. UTo Takoe MceBI00KIKEHHE?

21. HazoBuTte n1Ba coco6a co3gaHusi HEOJHOPOIHON CUCTEMBI.

22. Ha yem ocHOBaHO 31eKTpoOCaxaeHue?

23. Uro sByIsSIETCS NBYOKYIIEH CUIION TertooOMeHa?

24, Uewm oTnuyaroTcs TEIJI00TAa4a OT Terionepeaadn?

25. Yto BB HOHUMAETE MO/ YACIBHON MaCCOBOM TEMJIOEMKOCThIO BEIIECTBA?

26.  Ilpu kaxom mnpouecce (KUIEHUH UM KOHJIEHCAIMH) BBIAEISAETCS TEMI0?

27. YacTHBIM clTydaeM Kakoro 3aKOHa SIBIIIETCS TEIUIOBOM Oananc?

28.  Ilpu kakom mpouecce (KUIEHUH WM KOHJIEHCAIMH ) ITOTJI0AETCs TEII0?

29.  Kak MOXHO HHTECHCHU(UIIUPOBATH TEII00OMEH?

30.  Uto HeoOXoauMO IS IepeHoca Teria OT XOJIOJHOTO Tela K ropsdemy?

31. Uro sBIIsSIETCS IBYOKYIIEH CHIION TTporiecca MaccooomeHa?

32.  ams 4ero ciy’aT MacCOOOMEHHBIE MPOLIECCHI?



33. Ha xakux cBoOWCTBaX KOMIIOHEHTOB UCXOJHOM CMECH OCHOBAHA MEeperoHKa?

34.  Uewm oTimyaercs npocTasi TUCTHIUIALUSA OT peKTUUKAIIH?

35. Urto BB MOHUMAETE 1101 abcopOruein?

36.  Uro mpencrasisier coboit pazoBoe paBHOBECHE?

37. Uto Takoe sKCTpakius?

38. UTo BBl TOHUMAETE MOJT CYIIKOM?

39.  Kak M0OXHO MHTEHCHU(PUIIUPOBATH MacCOOOMeH?

40. ['ne BhIllIe KOHLIEHTPALMSI HU3KOKUITSIIETO (JIETKOJIETY4Yero) KOMIIOHEHTa — B AUCTHILISATE
WM KyOOBOM OcTaTKe?

41.  Kaxumu cnocobamMu MOXKHO CO3AaTh Iepenas AaBjIeHui B mpouecce puiabTpanun’?

42. Kakass ckopocTh Ooibllle — CTECHEHHOTO OCAKIEHUS WJIM CBOOOJHOTO OCAXIACHUS W
nouemy?

43, Kak M0HO MOBBICUTH CKOPOCTh OCATUTEIHHOTO IICHTPU(YTHpOBaHUs?

44. KaxkoBa nienp nepememinBanus B xuakou cpene?

45. UTo BBl NOHUMAETE MO/ YACIBHON MacCCOBOM TEMJIOTOW KOHJEHCAIIMY T1apa BellecTBa?
46.  Ilpu npsIMOTOKE MJIM IPOTUBOTOKE BBIIIIE CKOPOCTh TEINIOOOMEHA U IouemMy?

47. [Ipu mamuHApHOM UK TYPOYJIEHTHOM PEKHUME BBIIIE CKOPOCTh TEINIO0OOMEHA?

48.  Kak obmast ckopocTh TEII0O0OMEHA 3aBUCHT OT MOBEPXHOCTHU TerIoo0OMeHa?

49.  Kak 3aBHCHT CKOPOCTh aOCOPOITMHU OT OOIIETO NaBICHUS U TEMIIEPATypPhl?

50.  Kak Bnuser ¢erMoBoe YHCIO HAa YETKOCTh Pa3/ICICHUS CMECH B PEKTU(DUKAIMOHHOU
KOJIOHHE?

51. Yo BBl MOHUMAETE MO U30MPATETHFHOCTHIO SKCTPAreHTa B IPOIECCE IKCTPAKIIAN?

52. Y kakoro mapa — MEperperoro, CyxXxoro HACBIIIEHHOTO WM BJIAXKHOTO BBIIIE
K03 puureHT TerooTaaun?

53. Kak 3aBHCHUT JaBJIeHHE HACBIIICHHOI'O Mapa HUAKOCTH OT TEeMIEpaTypbl — MPSIMO HIH
obparHo?

Kpurtepun oneHkn ypoBHsI OTBETOB Ha 3a4eTe MO MepeaTTecTAIUM MO JUCHUIIMHE
51.B.[1B.02.01 «Mpoueccbl U annapaTbl XMMUYECKUX TEXHONIOTUIA»

YPOBeHB BJIaACHUA MaTCpuajioOM CTYACHTOB OLCHHUBACTCA IIO HHTI/IGaﬂbHOﬁ IKaJ€ B
COOTBETCTBHUU C OAJIILHO - PEUTUHTOBOM CHCTEMOM.

Kpurepuu onenku Gayn

BakanaBp nmeeT rimy0oKHe, CUCTEMHbIE 3HAHMS IO JAaHHOM JUCLUIUIMHE, yMeeT Ha | 36-40
IPAaKTUKE MPUMEHATh TEOPETUYECKUE 3HAHMs, IOHMMaeT (U3NYECKYI0 CYTh
nporecca.

3HaeT: a) 3aKOHOMEPHOCTHU TMAPOCTATUKH U THAPOJIMHAMUKH;

0) 3aKOHOMEPHOCTH THAPOMEXAaHUYECKHX, TEIUIOOOMEHHBIX U MAaCCOOOMEHHBIX
IPOLIECCOB

B)  KOHCTPYKIMM ¥  TPHHUMAN  JEHCTBHA  HAcOCOB,  KOMIIPECCOPOB,
THJIPOMEXaHUYECKUX, TEMIIO0OMEHHBIX 1 MaCCOOOMEHHBIX alIaparosB.

YMeer: BBINOIHATD CIO0XKHbIE THAPABINYECKHE, TEIIOBBIE, MU (y3HOHHBIC U APYrHe
pacueTsl.

Vimeet HaBBIKM: PELICHUS CIIOKHBIX 3a7ad.

Ha 3auere naer noruueckue OOOCHOBAaHHBIE OTBEThl HAa OCHOBHBIE BOIPOCHI U
YBEPEHHO OTBEYAET HA JONOJHHUTEIbHbBIC BOIPOCHI.

bakamaBp Bnajgeer JBBUHOW JOJIEM TPOrpaMMHOTO martepuaia, ymeer pemars | 30-35
MPAKTUYECKHE 3a/1a49M, HO HE JI0 KOHI[A pa300pajics BO BCEX BOIPOCAX.

B ocHOBHOM 3HaeT: a) 3aKOHOMEPHOCTH THIPOCTATUKU U TUAPOTUHAMUKH;

0) 3aKOHOMEPHOCTH THAPOMEXAaHUYECKHX, TEIUIOOOMEHHBIX U MAaCCOOOMEHHBIX
IIPOIIECCOB

B)  KOHCTPYKIIMM ¥  TPHUHLOUN  JCWCTBHSI ~ HACOCOB,  KOMIIPECCOPOB,
THJIPOMEXaHUYECKUX, TETNIOOOMEHHBIX 1 MACCOOOMEHHBIX aIlapaToB.
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