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Ilepedyenb KOMIETEHIINI C YKa3aHUEM YpOBHEW UxX GOpMUPOBAHUS

HUnoexc Cooeporcanue Omanvl popmuposarnus Komnemenyuu
Haumenosanue
Komne KomnemeHyuu OYEHOUHO20
menyut Jexyuu | [lpaxmuue | Jlabopa | Kypcoso cpedcmea
cKue mopHvle | U (O, 0-3 )3*
3aHAMUA | 3AHAMUS | NPOEKm

T1IK-1 CIOCOOHOCTDH cobupathb 1 | TeMbI - 1-4, 1%, - JlaGoparopHas

AHAN3NPOBATH MCXOHBIE | 1.23 4% pabora.
HHGOPMAIIMOHHBIC JaHHBIE s Koumponvhnas
MPOCKTHPOBAHHUS  TEXHOJOTUIECKUX patoma*Pedep
HPOIIECCOB M3TOTOBJICHUS TIPOJYKIIUH, ar. Tecr. 3auéT
CPEICTB U CHUCTEM aBTOMATH3AllUH, .
KOHTPOJIS, TEXHOJIOTHYECKOTO C OLICHKOU
OCHAIL[EHHUS, JMArHOCTUKH,
WCIIBITAHMM, YIIPABJIECHHUS MPOIIECCAMH,
JKU3HEHHBIM [UKIOM TMPOJYKIMU U €€
KauecTBOM; y4acTBOBaTh B paboTax Imo
pacuery u [POCKTHPOBAHUIO
MPOIIECCOB M3TOTOBJICHUS TIPOIYKIHA
M YKa3aHHBIX CPEICTB M CHCTEM C
UCIIOJIb30BAHUEM COBPEMEHHBIX
HHOOPMAIIHOHHBIX TEXHOJIOTHH,
METOJIOB U CPEJICTB IPOEKTUPOBAHUS]

T1IK-2 CIOCOOHOCTh BBIOMpPATh OCHOBHBIC ¥ | TeMBbI - 1-4, 1%, - JlaboparopHast
BCIIOMOTATENbHBIE ~ MaTepHaibl Ul | 1-23 4% pabora.
M3TOTOBJCHUS  HM3JEIHH,  CIIOCOOBI Koumponvhnas
peanu3anuu OCHOBHBIX patoma*,
TEXHOJIOTHIECKUX IPOIIECCOB, Tlenoas  wrpa.
AHAJIUTUYCCKUEC U YMCICHHBIC METOAbI
npu pa3paboTKe X MAaTeMaTHUYECKUX Pecb"epaT. Tecr.
MOJIETICH, METO/IbI CTaHJIapTHBIX 3auér . c
HCITBITAHKH TI0 OTIPEIEIICHUIO (PU3UKO- OLCHKON
MEXaHHIECKHX CBOWCTB u
TEXHOJIOTHIECKHX moKaszaresei
MarepuaioB ¥ TOTOBBIX  H3JICIHIA,

CTaHOapTHBIC METOAbI Hux
MPOEKTHPOBAHW, MIPOTPECCHUBHBIE
MECTO/JIbI OKCILTyaTallun H3[leﬂldl>i

TIK-3 TOTOBHOCTbH NPUMEHATH | TeMbl 1-4, ]_*, J'Ia60paT0pHa$[
CIOCOOBI PALlHOHATBHOTO | 1.23 4 pab6ora.
UCIIOJIb30BaAHUS CBIPBLEBBIX, Koumponvhas
OHEPreTHYECKUX W JPYIHX BHIOB paboma*.
PECYPCOB,  COBPEMEHHBIE  METOJbI Tenosas  urpa.
paspaboTku MaJIOOTXO/HBIX,

DHEProCcOEPEraroNMX W 3KOJIOTHICCKH Pe(b"epaT. Tecr.
YUCTBIX TEXHOJIOTHHA, cpejcTBa Sauér
ABTOMATH3AINH TEXHOJIOTHIECKUX

HPOIIECCOB U MPOM3BOICTB

T1K-19 CHOCOOHOCTh y4acTBOBaTh B | TeMEBI 1-4, 1%, JlabopaTtopHas
paboTtax o MOJICIINPOBAHHMIO | 1_D3 4* pab6ora.
TIPOIYKITHH, TEXHOJIOTHIECKUX Koumponvhnas
[POIIECCOB, NPOM3BOJICTB, CPEICTB U padoma*,
CHCTEM  aBTOMATH3AIMH,  KOHTPOI, Jlenosas  urpa.
JHUArdHOCTHKH, HUCIIBITAHUHN nu
YIIpaBJIEHUS IIPOLIECCAMU, YKU3HEHHBIM Pecb"epaT. Tecr.
[MKJIOM TIPOJYKI[MU U €€ Ka4eCTBOM C 3auér . ¢
HCIIOJIE30BAHUEM COBPEMEHHBIX OICHKON
CpEICTB ABTOMATH3UPOBAHHOTO
NPOEKTUPOBaHMs, 1O  pa3paboTke

AITOPUTMHUYCCKOIO W  HOPOrpaMMHOIO




obecrieueHnss  CpencTB U
ABTOMATH3ALUN u
poreccamu

CUCTEM
YIIpaBICHUS

*3aounHas hopma 00ydeHUs

Ilepeuensv oyenounvix cpedcms no oucyuniune (Mooyio)

Ounasi, o4HO-3a049Hast HOPMBI 00yUEHUS

OyeHnouHvle cpedcmea Kon-60 Min, bannos Max, bannos
Jlabopamopnas paboma 4 18 30
Jlenosas uepa 1 3 5
Pegpepam 1 3 5
Tecm 1 6 10
3auém c oyenkou 1 24 40
Hmoeo: 60 100
3aouHas ¢popma oOydeHuUs
Oyenounvie cpedcmea Kon-60 Min, 6annos Max, bannos
Jlabopamopnas paboma 2 12 20
Koumponvnas paboma 1 6 10
Jlenosas uepa 1 6 10
Pegpepam 1 6 10
Tecm 1 6 10
3auém c oyenkou 1 24 40
Hmoeo: 60 100

IToxa3aTenu n KPUTECPHUH OLICHUBAHUA KOMIIETEeHLUH ¢ ONIMCAHNEM
IIKAJI OIICHUBaAHHUA

Cooeporcanue Ypoenu oceoenua komnemenyuu
Hnuoex KomnemeHnuuu
c
Komne Ilopo Ilpoosuny Ilpegocx
menyu 208601l motil 0O0HbLIL
u
CrocoOHOCTh 3HaHue 3HaHue CrocobHOCT
HK-]_ C06I/IpaTL u AHAJIU3UPOBATL | UCXOJHBIX COBPEMECHHBIX b Yy4aCTBOBATb B
HWCXOJIHBIE WH(POPMAMOHHBIEC | JaHHBIX, WH(POPMAITMOHHBIX paboTax mo pacdery u
JaHHBbIC JUIL IMPOCKTUPOBAHUSA HeO6XOL[I/IMLIX TeXHOHOFI/Iﬁ, METOAOB U | MPOCKTUPOBAHUIO
TEXHOJIOTHYCCKHUX IMpoUeCCoOB | I CpCacTB
HN3roTOBJICHUA MMpoAaAyKIHUH, IMMPOCKTUPOBAHUS MMPOCKTUPOBAHUSA
Cpe€acTB u CHUCTEM
aBTOMaTu3aluu, KOHTPOJIA,
TEXHOJIOI'HYCCKOI'O OCHalICHUA,
IUArHOCTHUKH, HCITBITAaHNM,
yIpaBIeHUs MpOILIECCaMH,
JKU3HECHHBIM IUKJIOM IIPOAYKIINH
n eC¢ Ka4YeCTBOM; Y4aCTBOBATHL B
paboTtax o pacuery u




MIPOEKTUPOBAHHIO MIPOIIECCOB
U3TOTOBJICHUS  NPOAYKIHH |
yKa3aHHBIX CPEICTB M CUCTEM C
HCTIOJb30BAaHUEM  COBPEMEHHBIX
MHPOPMAIMOHHBIX  TEXHOJIOTHH,

METO/IOB u Cpe/CTB
IMPOCKTUPOBAHUA
CHIOCOOHOCTh BBIOHPATH | CIIOCOOHOCTH CHOCOOHOCTh  BHIOMPATH crocobHOCT
[IK-2 | ocHOBHBIE W BCIOMOTAaTENbHbIC | BHIOMPATH YHCIICHHBIC METOJBI NPH | b BBIOUpPATh METOJBI
Marepuajibl I HU3TOTOBJICHUA OCHOBHBIC u pa3pa60TKe CTaHJAPTHBIX
W3ICNUHA, CHOCOOBI peanu3aliy | BCIOMOTATENbHBl | MaTeMaTHYECKUX WCIIBITAHUH o
OCHOBHBIX TEXHOJIOTUYECKHX | € MaTephajbl JUisi | Mojelneit U3JIeNUH, | ONpeneNIeHUuI0 (PpU3UKo-
MIPOLIECCOB,  AHAIMTUYECKUE M | M3TOTOBJICHUS OCHOBHBIX MEXaHHYECKHX
YHCIICHHBIC METO/IbI P | U3JCTHH, TEXHOJIOTMIECKHX cBoiicTB u
pa3paboTKe MX MAaTeMaTHYecKuX | CIIOCOOBI HPOLIECCOB TEXHOJIOTHYECKUX
MoJeieil, MeToIbl CTaHAAPTHBIX | pealnu3aluu MoKa3artenei
UCIIBITAHMH 10  ONPEIENeHHIO | OCHOBHBIX MaTepHaioB M FOTOBBIX
(HU3HKO-MEXaHUYECKUX CBOICTB U | TEXHOJOIMYECKUX W3JCIUHA, CTaHIAPTHBIC
TEXHOJIOTUYECKHX  MOKa3aTeliel | MpoLeccoB METO/IbI ux
MaTepHaIoB M TOTOBBIX H3ICIHUH, MIPOEKTHPOBAHMS,
CTaHapTHbIC METO/IbI ux MPOrPECCUBHBIC
IPOEKTHPOBAHMS, METOJBI IKCIUTyaTaluH
MPOrPECCUBHbBIC METOBI u3aenuit
SKCIUTyaTalluu U3
TOTOBHOCTH IIPUMEHATDH CHOCOOBI | 3HAHHE Cpe€acTB TOTOBHOCTb IIPUMEHATH TOTOBHOCTH
[IK-3 | pauMOHAIBHOTO HCMOJB30BAHHS | ABTOMATH3ALHU cpencraa NPUMEHATh  CPENCTBa
CBIPLEBBIX, OHEPIrCTUYCCKUX U TEXHOJIOTHYCCKHUX aBTOMaTHU3alluu aBTOMaTHu3aluu
IOpYTrux BUJIOB PecypcoB, | TMPOLECCOB U | TEXHOJOTHYECKUX TEXHOJIOTHYECKUX
COBpEMEHHBIE METOJIbl | TIPOU3BOJICTB MIPOIIECCOB U | IPOLECCOB u
pa3paboTku MaJIOOTXOJHBIX, HPOU3BOACTB C LEJbIO | MPOM3BOJCTB C IIENBI0
SHEprocOeperammmnx " paLOHAIBHOTO pa3paboTKu
OKOJIOTNYCCKHU YHUCTBIX UCIIOJIb30BaHUA MaJIOOTXOOHBIX,
TEXHOJIOT Ui, cpencraa CBIPBEBBIX, SHEProcOeperarommx u
aBTOMaTHU3aluu OHEPICTUYCCKUX u JOKOJIOTUYECKHN YUCTBIX
TEXHOJIOTHYECKUX IPOLECCOB H JOPYTUX BUJOB PECYPCOB | TEXHOJIOTHH
IIPOU3BOJICTB
CIIOCOOHOCTh ~ y4acTBOBaTh B | 3HaHHE Cnoco6HOCTh crocoOHoCT
[IK-19 | paborax 1O MOIEIMPOBAHHUIO | COBPEMEHHBIX y4acTBOBaTh B pabOTax | bIO  y4acTBOBaTb B
MPOOYKIUH,  TEXHOJOTMYECKUX | CPEACTB o MOJICITUPOBAHUIO | padoTax o
MPOLIECCOB, MIPOU3BOJICTB, | AaBTOMaTH3UPOBAH | TEXHOJIOTHYECKUX MO/JICTTUPOBAHHUIO
cpencTs u CHCTEM | HOTO HPOLIECCOB, IIPOU3BOJACTB | CPEACTB M CHCTEM
aBToOMaTu3almu, KOHTPOJIA, IMPOCKTUPOBAHUA, C HCIIOJIb30BaAaHUCM aBToMaTu3almu,
IUATHOCTUKH, HCIBITAHMA W | MO  pa3pabOTKE | COBPEMEHHBIX  CPEICTB | KOHTPOJIS,
YIIpaBJICHUS MpOLIECCaMH, | aITOPUTMHUYECCKOT | aBTOMATH3MPOBAHHOTO JIMATHOCTHKH,
KM3HEHHBIM LUKIOM TPOAYKIHHU | O U | IPOEKTHPOBaHHS, 10 | UCTIBITAHUH u
u ee Ka4eCTBOM C | mporpaMMHOro pa3paboTke yIpaBICHUS
UCIIOJB30BaHHEM COBPEMEHHBIX | oOecredeHHs AT OPUTMHYECKOTO U | mpoueccamu,
CPEICTB  aBTOMATH3MPOBAHHOTO | CPEJICTB M CHCTEM | MPOTrPaMMHOTO KM3HCHHBIM  LHKJIOM
NPOCKTUPOBAHMsS, MO pa3paboTKe | aBTOMaTH3alMM M | OOECHEUeHUs] CPEJCTB W | MPOAYKIMH U ee
ANITOPHUTMHYECKOTO U | yHpaBJCHUS CHCTEM aBTOMAaTH3aLlMH | Ka4YeCTBOM c
NpOrpaMMHOTO oOecrieueHust | IpoLeccamMu u YIpPaBJICHHUS | UCIIOJIb30BaHHEM
cpencTs u CHCTEM npoLeccaMu COBPEMEHHBIX CPE/ICTB
ABTOMATH3ALMK H  YIPaBJICHHUS ABTOMAaTHU3UPOBAHHOTO
HpoLEeccaMu MPOEKTUPOBAHHS,  TIO
pa3paboTtke
AITOPUTMHUYECKOTO |
IPOrPaMMHOTO
oOecrieueHnst CpencTB
u CHCTEM
ABTOMATHU3ALIUH u
YIIPaBICHUS

IpoucccaMmmn
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87 -100

OTin4HO
(3auTeHo)

OneHKa «OTJIIMYHO» BBICTABISIETCS CTYIEHTY,
€CIIM TEOPETUYECKOE COJICPKAHKUE Kypca OCBOCHO
MOJTHOCTRIO, 0€3 TpoOeNoB; HCUYEPIBIBAOIIE,
MOCJIEIOBATENILHO, Y€TKO W JIOTUYECKHU CTPOWHO
M3JIaracT Marepuaj; CBOOOIHO CHPABISICTCS C
3aJa4aMi, BOINpPOCAMH U JIPyTUMHU BHJAMHU
TIPUMEHEHUST 3HAHWW; WCIIONB3yeT B OTBETE
JOMOIHUTEIbHBII MaTepual BCE
NPEAYCMOTPEHHBIE MporpaMmon 3a1aHusA
BBIMIOJHEHEI, KAYECTBO UX BBIMOJHEHHUS OICHECHO
YUCIIOM OaJIOB, ONU3KUM K MAaKCHMaJIbHOMY;
aHaIU3UpPyeT MOJTyYEHHBIE Pe3YIIbTaTHL;
HpOHBHHeT CaMOCTOATCIIBHOCTD HpI/I BBIIIOJIHCHU N
3aaHuN

74 - 86

Xopo1o
(3auTeHo)

Or1eHKa «XOPOIIO» BBICTABISAETCS CTYIEHTY, €CITH
TEOPETHUUECKOEe COJiepXKaHWe Kypca OCBOEHO
MOJTHOCTHIO, HEOOXOANMEIE MPAKTHYECKUE
KOMIICTCHIIMU B OCHOBHOM C(OPMHPOBAHBI, BCE
MpeIyCMOTPEHHBIE  TporpamMMmoil  oOyueHws
yueOHbBIC 3aJlaHusl BBITIOJIHEHbI, Ka4eCTBO HX
BBITIOJIHEHUST JTOCTaTOYHO BBICOKOE. CTymeHt
TBEpJO 3HAaET MaTrepuajg, TIPaMOTHO U IO
CyIIECTBY  W3JlaraeT ero, He  JOITycKas
CyIIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC.

60 -73

VY nosnerBop
HATEILHO
(3a4TeHO)

OrleHKa «yIOBICTBOPUTEIHHO»  BBICTABIIACTCS
CTYACHTY, €CIM TEOPETHYECKOE COJepIKaHHe
Kypca OCBOCHO YaCTHYHO, HO MPOOEIbl HE HOCST
CYIIECTBEHHOTO Xapakrepa, 0OJIBIIUHCTBO
MPEyCMOTPEHHBIX MporpaMMoi 3aaHu i
BBITIOJIHGHO, HO B HHX HUMECIOTCS OINMOKH, IMPHU
OTBETE Ha TIOCTABICHHBIA BOMPOC CTYJCHT
JIOTTYCKaeT HETOYHOCTH, HEJ0CTaTOYHO
MpaBUIbHBIE  (DOPMYTHUPOBKH,  HAOIIOAIOTCS
HApPYIICHUS JIOTHYECKOW TOCICIOBATEILHOCTH B
W3JI0)KEHHH POTrPAMMHOT0 MaTepuara.

Onenka
«3a4TEHO»
BBICTaBIISICTCS
CTYACHTY,  €CIlU
OTBETHI Ha
BOIIPOCHI 1o
TeMaM
JUCTIATITHHBI
MOCJIEIOBATENbH
bl, JIOTUYECKU
U3JI0KCHBI,
JIOITYCKAIOTCS
HE3HAYUTEIbHBIC
HEJI0YETHI B
OTBETE CTYICHTA,
TaKue Kak
OTCYTCTBUE
CaMOCTOSATEIHHOT
0 BBIBOJIA,
peUeBBIe OMMOKHU
U p

Hwuxe 60

Heynosners
OPUTENBHO
(1e 3auTeHo)

OreHKa «HEYAOBJICTBOPUTEIBHO» BBICTABIISCTCS
CTYJCHTY, €CITH OH HE 3HACT 3HAYUTEIHHON YacTu
MPOrPaMMHOIO Marepuana, JIOTyCKaeT
CYIIECTBEHHbIC  ONIMOKH,  HEYBEPEHHO,  C
00JIBIIUMU 3aTPyJHCHUSIMU BBITIOJTHSICT
MIpaKTHICCKHE paboTHI, HE0OX0TNMEBIE
MPAKTHYECKUE KOMIIETCHIIMU HE CPOPMHUPOBAHBI,
OOJIBIIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMOA
0o0ydeHusi y4eOHBIX 3aJaHUil HE BBINIOJHCHO,
Ka4eCTBO WX BBITIOJIHEHHUS OIIGHEHO YHCIIOM
0aJuIoB, OJIM3KUM K MUHUMAIILHOMY

Onenka
3a4TEHO»
BBICTaBIISETCS
CTYIEHTYy, €ClH
CTYICHT HE 3HAaEeT
OCHOBHBIX
MMOHATHI TEMbI
JHUCIHILIAHLI, HE
OTBEYaceT Ha
JIOTIOJTHUTEIBLHBIC
" HaBOJSIINE
BOTMIPOCHI
MPENoAaBaTelsl.

«HE




MuHHCTEpCTBO HAyKH U BbICIIEro oopasoBanus Poccuiickoit denepanun
HmxaekaMCkmii XUMHUKO-TEXHOJIOTHUECKUN HHCTUTYT (dunuan) penepaabsHOTO
roCyJapCTBEHHOTO OI0JKETHOTO 00Pa30BaTEIbHOIO YUPEXKICHUS BBICIIEIO 00pa30BaHUs
«Ka3zaHCKui HallMOHAIBHBIN UCCIIEIOBATENIbCKUIM TEXHOJIOTMYECKUI YHUBEPCUTET
Dakyremem mexanuyeckuii
Kageopa npoueccoé u annapamos xumuueckux mexuonoaui
Hanpasnenue nogrorosku: 15.03.04 AsToMatn3anus TEXHOJOTHYECKUX TPOLIECCOB U

IIPOU3BOJICTB
[podunb/mporpamma:_ABTOMAaTH3AIMS TEXHOJIOTHYECKHUX MPOLIECCOB U MPOU3BOACTB (110

oTpaciasaMm)

CemecTp ouHasi, OUHO-3a04Has — 4; 3a04Hast — 5

YTBEPXIAIO
3aB. kadeapoii J.H. JIatbimos
« » 20 r.

IlepevyeHb BONPOCOB K 32a4€Ty ¢ OLIEHKOM
no qucuuminae 51.B.J1B.03.01 «IIponecchl 1 annaparbl XHMHYECKHX
TEXHOJIOT Ui

1. Tlpenmet u ocHoBHBIE 3a1aun Kypca [TAXT. Knaccudukaims XuMHUKO — TEXHOJIOTHYECKUX
npoueccos. [Ipeamer runpasnuku. ['mapocTaTuka v rUAPOAMHAMUKA.

2.0OCHOBHBIE CBOMCTBA JKHUJIKOCTEH (TEKYy4eCTh, JIMIIKOCTh, VACIbHBIA BEC, BSI3KOCTb,
IUIOTHOCTH, TUAPOCTaTHUECKOE aBneHue). CBONWCTBA M pa3MEPHOCTH JABJICHHUS.

3.3akoH BHyTpeHHero TpeHuss HpioToHa. [[uHamuueckass W KUHEMATHYECKas BSI3KOCTb.
I'panuent nokanbHOM ckOpocTH. HpIOTOHOBCKHME U HEHBIOTOHOBCKUE KUAKOCTH.

4.0cHoBHOE ypaBHeHUE TuiapocTaTuku. 3akoH [lackams. IIpakTuueckoe mpUMEHEHUE
OCHOBHOT'O YPaBHEHHUS THIPOCTATUKHU.

S5.IToTok KUAKOCTH W €ro mapaMeTpbl (KMBOE CEUEHHE, CMOYCHHBIM IEPUMETD,
TUAPABIMYECKUA  paJnyC, OKBHUBAJICHTHBIM JuamMeTp, aOCONIOTHasT ©W  OTHOCUTENbHas
IEPOXOBATOCTh CTEHKH, CPETHSA, JIOKAbHASI, MTHOBEHHAs M OCPETHEHHAsi CKOPOCTh, MaCCOBBIN
1 00BEMHBIN PacxXom).

6.Buapl  TedeHHWs OKMIKOCTH (CTAallMOHApPHOE W  HECTAI[MOHAPHOE, pPaBHOMEpPHOE |
HEpaBHOMEpPHOE, HAamopHOe U Oe3HamopHOe TeueHue). PeXuMbl TEYEHHS IKUAKOCTU
(JtaMuHapHBIHN, epexoHbIl, TypOynenTHblil). Kputepuii Pelinonbaca. CTpykTypa JaMUHApPHOTO
U TYpOYJCHTHOTO MOTOKA.

7.YpaBHEHHE HEPA3PHIBHOCTH (CIUIONTHOCTH) TIOTOKA, WJIM MTOCTOSTHCTBA pacxojia (MacCoBOTO
WK 00BEMHOT0) KHUJIKOCTH. 3aBUCUMOCTh CPEIHEH CKOPOCTU MOTOKA OT KMBOT'O CEYCHHS WU
nuameTpa TpyObl IPU MOCTOSIHHOM PAacXo]1e KHUJIKOCTH.

8.YpaBuenue bepHymnu nans  uaeaqbHOM M BA3KOW OKMAKOCTH. ['eoMeTpUuecKui,
MbE30METPUUECKUM, JUHAMUYECKUHA W TMOJHbIA Hanop. DOHU3WYEeCKUid CMBIC]T ypaBHEHHUS
bepuymu u ero winenos. [loreps nanopa. uarpamma beprymim.

9.YpaBuenus Oananca. [IpocTpaHCTBEHHBIM KOHTYp M BpeMEHHOW WHTepBaji. [lpuxon u
yXOJI, UICTOYHUK U CTOK cyOcTanimu. Hakomnenue cyocranmuu. Pesynbrar nponecca. OCHOBHOE
0aJlaHCOBOE COOTHOILICHUE.

10.Ananorust mporeccoB mnepeHoca cyOcranuuu. I[loTeHmumansl mnepeHoca. 3aKOHBI
MOJICKYJISIPHOTO TepeHoca (3aKoHbl BHyTpeHHero Tpenus Heiotona u @ypee, [ 3akon Ouka).

11.YpaBuenue HaBbe — CTokca. @U3NUECKUI CMBICI YPABHEHUS U €T0 UJIECHOB.

12.YpaBuenue @ypre — Kupxroda. ®u3ndeckuii CMbICI YpaBHEHHUS U €T0 YWICHOB.
13.YpaBuenne ®@uka. Gu3nueckuil CMbICI ypaBHEHUS U €TO YJICHOB.

14.MonenupoBanue XTIl duszmyeckoe MW MaTeMaTUYECKOE MOJCIUPOBAHUE. Y CIOBUS
OJIHO3HAYHOCTHU



15.Teopuss momobus. I'eomerpuueckoe, Qusnueckoe M BpemeHHoe mnoxobue. Ilomobue
HayaJIbHIX M TpaHU4YHBIX YycioBUW. KOHCTaHTBI, WHBAapUAHTHI, CUMIUIEKCHI M KpPUTEPUHU
noo0usl.

16.'mappogunamuyeckoe mogobue. BriBoxg kputepueB PeitHonmpaca, ®pyna, Ditiepa,
TOMOXPOHHOCTH, ["anumnest u Apxumena, ux GpU3NIECKHA CMBICIL.

17 KpurepuanbHbie ypaBHEHUS JABWKEHHS OSkuiakoctH. Ompenensemsrid (Dinepa) u
onpexensomue kpurepuu. OnpeaeneHue nepenaaa JaBieHun

18.TemnoBoe mogobue. Kpurepun termmororo nompodust ypee, [lexne, Hyccenbra, [Tpanatis,
I'pacroda, ux ¢uszndeckuii cmbicn. KpurepuanbHble ypaBHeHHs TerutootAauu. OmpeneneHue
MTOBEPXHOCTHU TEIUIONEPEIAUH.

19.MaccoobmenHoe nogodue. BeiBon nuddysnonnsix kputepueB @ypoe, Ilekne, Hyccensra
(IepByna), [Ipanarns (Llmuara), ux Gu3HUECKUil CMBICIL.

20.001mue moHITHSI 0 CTPYKTYpe MOTOKOB. Pacnpenenenue JTOKaIbHBIX CKOPOCTEH B paboueit
3o¢ (P3) ammaparta. CpemHee Bpems mNpeObIBAaHHUS YacTHI] JKUAKOCTH B P3. DyHKIus
pacmpesiesieHus >JIEMEHTOB IOTOKa MO BpeMeHW wux mnpeObiBanuss B P3. Tpaccep (merka).
BeixoHbIe KpUBbIE (KPUBBIE OTKIIHMKA).

21.Mopens uneansHoro BeiTecHeHus (MIUB). Cpennee Bpemsi mpeObIBaHHS M (yHKIUS
otknuka o MUB.

22 Mopens uneansHoro nepememnmBanus (MUII). Cpennee Bpemst mpeObIBaHUS M PYHKIUS
pacnpenenenus s MUIL. Matematndeckoe oKUJaHUE M JAUCHEPCUS BPEMEHHU NPEObIBAaHMS
3JIEMEHTOB NOTOKa B P3.

23 Slueeuynass monenb (AAIM). Maremaruueckoe omucanue SIM. ITlapametp u aucmepcus
BpemeHu npedsiBanus M. [penensusle ciyuan M.

24 luddysnonnas moxaens (JJM). Marematuueckoe onucanue /M. Ilapametp u aucnepcus
BpemeHH npebdsiBanus. [Ipenensusie ciyyan M. Ceasp mexay SAM u JIM.

25.ComnpoTuBiieHue TpeHUs B TIaKUX U epoxoBaThlx Tpyodax. @opmyna [lapcu — Beiic6axa.
Ousnueckuii cMbIca K03 (HUITMEHTA THAPABINIECKOTO TPEHUS.

26.MectHble conpoTuBieHuss. Ko3(d(uIMeHT MeCTHOro CONpOTHBICHHS, €ro (hu3NyecKuii
cMmblci. OnpezeneHue NoTepyU Haropa B MECTHBIX COMPOTHUBIICHUSX.

27. PacdeT ruapaBINueCcKOro CONpOTUBICHUS TpyOoonpoBoaa. IIpuHIMI HAaTOXKEeHUS MTOTEPb.
Pacxopn sHeprum Ha nepekaurnBaHue KUJKOCTH 1O TpyOonpoBoay. XapakTepUCTUKA CETH.

28 Knaccugukanuss HacoCOB: JIWHAMHYECKHE (JIONACTHbIE M TPEHUs) U OOBEMHBIE
(mopmiHeBble W poTalMOHHBIE Hacochl). [lpunnun wux nedctBua. CrenuanbHbIE HACOCHI
(razmudT, MOHTEXKIO).

29.YCTpoiiCTBO W MNPUHUUI JEWCTBUS MOPUIHEBOrO0 Hacoca. Bo3ayiiHble KOJMAKH.
Nupukaropras quarpamma. /Iuarpamma nogayu. Hacocsl mpocToro U KpaTHOro A€MCTBUS.

30.0cHOBHBIE paboure mMapaMeTphl TOPIIHEBOTO Hacoca (HAmop, IPOU3BOAUTEIIBHOCTS,
MouHocTh, KII1, mpenenbHas BICOTa BCAChIBAHMUA).

31.YcTpolicTBO M TPUHIMI JACUCTBUS IMEHTPOOESKHOro Hacoca. KoHcTpykumsi pabouero
KoJjeca.

32.XapakTepucTuKa IeHTPoOeKHOTOo Hacoca. ONTUMaIBLHBIA PeKUM pabOThl Hacoca. 3aKOHBI
IIPONOPLIUOHAIBHOCTH.

33.PaGota ueHTpoOekHOTO Hacoca Ha ceTb. PabGowas Ttouka I[IBH. IlapamrensHoe u
IIOCJIEIOBATENIbHOE COEIMHEHUE HACOCOB.

34.CpaBHuTenbHasl XapaKTEPUCTHKA IOPIIHEBBIX M LEHTPOOEXKHBIX HACOCOB (IO
IIPOU3BOAUTENBHOCTH, Hamnopy, KIIJI, paBHOMEpHOCTM ©OJayM, CIIOKHOCTH YCTPOWCTBA,
KOMIIAKTHOCTH, HEOOXOIUMOCTH 3aJIUBKHU JKUAKOCTBIO U T.J1.).

35.Knaccudukanus KOMIIPECCOPOB U BaKyyM — HACOCOB: a) IO CTCICHH CXKaTUS —
BEHTUJISITOPBI, Ta30/yBKH, KOMIIPECCOPBI, BaKyyM — HAacOChl; 0) MO NPUHIMILY ACUCTBUS —
MOPIIIHEBBIE, IIEHTPOOEIKHBIE, POTAIIMOHHEIE, OCEBHIE, CTPYHHBIE.



36.YcTpoiicTBO, MpUHLMI JIEHCTBHS M TeopeThdeckas pabodas aAuarpamma IMOPIIHEBOTO
kommpeccopa. Kommpeccoppl mOpocToro ©  KpaTHOTO  JEWCTBUA. MHOTOIMIMHIPOBBIE
KOMIIPECCOPBI.
37.XapakTeprucTiKa HEOJTHOPOIHBIX CUCTEM, CIIOCOOOB MX pa3/iejieHUs U 00pa30BaHMs.
38.CymHOCTh TpaBUTAIMOHHOTO oOcaxiaeHus. CKOpocTb CBOOOJHOTO ¥ CTECHEHHOTO
OCAXKICHUS
39.KOHCTpYKIIMM OTCTOMHHMKOB (C TPeOKOBOM MeIIanKoil, TOPU3OHTANBHBIA IS 3MYIbCHHA,
nblIeocCaIuTebHAs Kamepa).
40.TeopeTuecKkre OCHOBBI  pa3JeJCHHUs HEOAHOPOAHBIX CHCTEM B  OCAIUTEIBHBIX
ueHTpudyrax u nukioHax. GakTop pas3aeacHus.
41 Knaccudukanus ueHTpudyr. YCTpOWCTBO W TNPUHIUN JEHCTBUS  OCATUTEIBHBIX
neHTpudyT (MepruoAMIeCcKO BEpTUKAIBHON, HEMTPEPHIBHON TOPU30HTAILHON ITHEKOBOM).
42.Annapartypa AJi HUKIOHHBIX ITPOLECCOB (MOHO- U MYJIbTULIMKIIOHBI).
43.Pa3nenenue ra3oB3Beceil B 2JIEKTpUUECKOM Moje. KOHCTpYKIIUM 37eKTpOPUIBTPOB
44.0OcHOBHBIE 3aKOHOMEPHOCTH W IPUMEHEHHUE IICEBIOOKMKEHHOIO ((KHUIIALIEro») CIIOs.
[lepBas u BTOpast KpUTUYECKUE CKOPOCTH MCEBIO00KIKAIOIIETO areHTa.
45.CymHocTh QuiibTpoBanus. CriocoObl co3laHusl Tepernaja JaBleHUN. PexxuMbl U BUIBI
¢unprpanuu. Cxumaemble W Heckumaemble ocanku. Craauu ¢unbTpoBanus. OCHOBHOE
ypaBHeHUE QUIBTPOBAHMUS.
46.YCcTpOICTBO M MPUHITUIT JCHCTBUS Ta30BBIX (PHUIBTPOB.
47.YCTpOHCTBO M TPUHIMI JeHCcTBUs OapaOaHHOrO BpaIAOUIETOCs BakyyM — (HIBTpA.
Craguu ero paboTHlI.
48.CynHOCTh 1EHTpoOekHOH ¢umibTpanuu. KoHCTpykmmy (UIBTPYIOMHMX HEHTPHPYT
(mepuonnyecKoil BEpTUKATBHON U HEMPEPHIBHOW TOPU3OHTAIBHOM € MYIbCUPYIOIIUM MOPIITHEM).
49 IlepememBanne B XKUAKOU cpeze. IHTEHCHMBHOCTD M 3()()EKTUBHOCTH TEpEMEIINBAHHS .
CnocoObl  mepeMemmBanus. [lepeMemmBanue MexaHHUYECKMMH MemaikaMu. OCHOBHBIE
(JromacTHBIE, TponeIIepHBIE ¥ TYpOWHHBIE) U CTIEIUATBHBIEC THITH MEIIaIOK
50.CymHocTh TemnooOMeHa. J[BmKyias cuia mnpoiecca TeriooomeHa. OCHOBHBIE CIIOCOOBI
termooOMeHa. [1oyHbIN U yIenpHBIN TeTOBOM MOTOK. TermtooTaua u TeTuionepeaaya.
51.0OcHOBHBIE TEMIIEpaTypHbIE CXEMbI U YpaBHEHHUs TEIIOBOTO OanaHca. Y IelIbHbIE MaCCOBBIE
TEIIOEMKOCTh, TEIUIOTHl KOHACHCAIIMU U UCTIapEHUSI.
52.Tennonepenaya Yepe3 MHOIOCIOWHYIO IUIOCKYIO CTeHKY. (OCHOBHOE YypaBHEHHE
teronepenaun. KoapduuueHnTsl TemnooTAaud, TEMJIONEpPEeNadyd M TEIUIONPOBOJHOCTH.
I'panuent remnepartypsl.
53.I'peromiyie U OXJIaKIA0IINE TEIIOHOCUTEIH, X JIOCTOMHCTBA U HEJOCTATKH.
54.TennooOmenHas anmapartypa. KoxxyxoTpyOuarblii TersiooOMeHHBIH ammapar (OJHO- U
MHOT'0X0/10BOM). Croco0ObI TeMITepaTypHO KOMIIEHCAIIUH.
55.TermnooOMEHHUK TUNAa «Tpyba B TpyOe», Tperoliue U OXJKIAIOMIUE «PYOALIKn,
pereHepaTopbl, CMECUTEIIbHBIE KOHACHCATOPHI, TEIJIONPOBO (TEIIOBas TpyoOa)
56.CymHocTs  BblmapuBaHus. [lepBuuHblii W BTOpUuHBIM map. BelmapuBanue npu
aTMoc(epHOM U MOBBILIEHHOM JABJICHUHU U 10 BakyyMoM. OHO- U
57.Cxema 1 NpUHLMII JEHCTBUS OJHOKOPIIYCHOT'O BBIIIAPHOIO anmnapara.
58.MatepuanbHbIi U TEIJIOBOW OajaHC OJJHOKPATHOTO BhIMIAPUBAHUS.
59.1loBepXHOCTh HarpeBa, IOJIE3HAs] Pa3HOCTb TEMIEPATyp, TEMIEpAaTypHbIE IMOTEPU U
TEeMIepaTypa KUMIEHUsSI pacTBOpPA MPH BbITAPUBAHHH.
60.CymHOCTh HCKYCCTBEHHOTO OXJIQXIEHHUS. YMEpeHHOe M TIyOOKOoe OXJIaxkIeHHE.
JpoccenupoBanue, 1eTaHAUPOBAHUE U PEreHEPATUBHBIN TEILNIOOOMEH.
61.UneanpHass mapokomnpeccuonHas xojoawibHass wmamuHa (ITIKXM). OOpatHbiil mUKI
Kapno. Xo1010mpon3BoAuTeIbHOCTh. XO0I0IUIbHBIN KO3 (UIIHEHT.
62.JleiicTBUTEIbHAS TApOKOMITpECCHOHHAs xonoamibHas MamuHa ([TIKXM). Tpu ee otnuuus
oT uaeanpHoi [IKXM. Tepmonunamuueckuit KI1J neficrButensrnoi [TKXM.
63.XnaioareHTsl, OCHOBHBIE TpeOOBaHMsI K HUM. [LTFOCH 1 MUHYCBI ()PEOHOB.



64.Cymnocts Maccooomena. CriocoObl BeIpaxkeHHs cocTaBa (as. [lepecyer KOHIIEHTpaLuu U3
MacCOBBIX JI0JIEH B MOJIbHBIE U HA00OPOT.

65.®a3oBoe paBHoBecue. [Ipunmun Jle — [llarense. PaBHOBECHas MHMS TpoLecca.

66.MaTepuanbHbIii OanaHc ¥ pabodas Tuarpamma MmaccoooOMeHa. Pabodast miuHus mporecca.

67.MexanuzM MaccooOMeHa. MosekymspHasi, KOHBEKTUBHass M TypOyieHTHas IudQy3us.
JIByXIuleHO4Has MO/IeNIb MacCOOOMEHa.

68.CymrHocth neperonku. 3akonsl Payns u Jlansrona. [epssiii 3akon KoHosanosa.

69.CymHocTh pekTuduKanuu. Temio- 1 MacCoOOMeH Ha KOHTAKTHBIX YCTPOUCTBAX.

70.Cxema peKTU(PUKANMOHHONW YCTAHOBKH. YKpPEIUIAIOMAas ¥ HWCYEPIBIBAIONIAS YacTh
KOJIOHHBI.

71 .MarepuanbHbplii 0anaHc PEKTU(PUKAIMOHHON KOJOHHBI. YpaBHEHHE pabodueil JTHHUU
YKpeIIsitolei yacTu KoJoHHbl. diaermMoBoe uncio. Onpeenenyue BHICOTH KOJIOHHBI MO YUCITY
TapesIoK.

72.Bnusiaue  ¢GierMoBOro YMcia Ha YETKOCTh  pasfelieHHs CMECH, pa3Mepbl H
MIPOU3BOIUTEIBHOCTh KOJIOHHBI, pacXo/ibl TEIUIOHOCUTENEH (TPEIOLIEero napa B KUMATUIBHUKE U
OXJIaXKIAIoIeil BOJBI B iedierMaTope).

73.TemmoBoii 6anmanc peKTUPUKANUOHHON KOJOHHBIL. CIIOCOOBI 5KOHOMUH TETUIOBOW YHEPTUH
B PEKTHU(PHUKAIIMOHHON YCTaHOBKE.

74.Paznenenne OIU3KOKUIIIUX cMecel. DKCTpakTUBHAs pekThudukanus. CxeMa yCTaHOBKH.

75.01kioHeHUs OT 3akoHa Payms. Btopoit m oOmmii 3akonsl KonoBamosa. IlpaBuio
Bpesckoro (3aBUCHMOCTb COCTaBa a3€0TpoIa OT AaBJICHHUSA).

76.A3eotponHas pektudukanus. Pa3meneHue cmecu 3TaHONIa C BOJAOW € J0OaBICHHEM
OeHsoua.

77.CyiHOCTh MONEKYISIPHON nucTUAnun. Cxema yCTaHOBKU
78.MHorOKOMIIOHEHTHasE  pekTH(ukamus. CXeMbl YCTaHOBOK. METOIBI  «KITFOUEBBIX)»
KOMITOHEHTOB M «OT TapeNKH K TapelKe».

79.CymHocth abcopbumu. 3akonsl ['eHpu u JlanpToHa. 3aBUCHMOCTH PaBHOBECHOU
pPacTBOPUMOCTH Ta3a B KUAKOCTH OT JABICHUS U TEMIIEPATYpHhI.

80.MarepuanbHblii 0anaHc HTPOTUBOTOYHOTrO abcopOepa. OOmMMN M yAETBHBIA PacXobl
abcopOeHTa. 3aBUCUMOCTb BBICOTHI U AMaMeTpa abcopbepa OT yIelnbHOro pacxojia abcopOeHTa.

81.YcrpoiicTBO M NpUMEHEHHE HacaJO4HbIX KOJIOHH. [lnoTHOCTH opomieHus. 3anepikka
xuakoctu. Ilpucrenounsiit 3pdext. ['mapoannammueckue padboune pexxUMBL.

82.0cHOBHBIE THUIIBI HacaJo4yHbIX Ten. TpeOoBaHuss K Hacankam. PerymspHas wu
HeperynspHas Hacaaka. Pazmepsbl, 3 (eKTUBHOCTD U THAPABIMYECKOE CONPOTUBIICHHE HACAIOK.

83.YcTpolicTBO W TNPUMEHEHHE Tapenp4yaThix KOJIOHH. Kraccudukanus Tapenok.
lMunponuHaMudeckue pexkuMbl pabOThHI TAPEIIOK C EPETOYHBIMU KaHATIAMHU.

84.YCcTpoiCcTBO, MPUHIMUIT JEUCTBUS M CpPABHUTEJIbHAS XapaKTEPUCTHKA KOJIMAYKOBBIX,
KJIAMIAaHHBIX, IPSIMOTOYHO- BUXPEBBIX U IPYTUX TapEIOK.

85.CymHocTh © TpuMeHeHHe OJKcTpakiuu. Cxema ycraHoBku. KoaddummeHTs
pacnpeeneHus U pa3aenaeHus (CEeIeKTUBHOCTH).

86.Tpeyronpnas amarpamma [ub06ca. IlpaBuimo peruara. buHomaneHas KpuBask U XOPHAbI
paBHOBECHS.

87.0gH0CcTYyneHYaTast SKCTpaKIis OMHAPHBIX cMecel. PacueT omHOCTymeHYaTOM SKCTPaKIIUU
no auarpamme I 'u66ca.

88.MHorocTyrneHn4aras nepekpecTHas U IpOTUBOTOYHAS AKCTpakiusa. VX wimroctpanus Ha
JarpaMMe COCTaB-COCTaB U CPABHUTENbHAS XapaKTEPUCTHKA.

89.Knaccudukamust  skcTpaktopoB. OmHOCTYNEHYATBIM  CMECHUTEIBLHO-OTCTOMHBIN U
SIIUYHBIA SKCTPAKTOpHL. ['paBuTanonHsie anmapaTsl. CriocoObl CO3/1aHus MyTbCAUU TOTOKOB.
PoTopHO-1MCKOBBIN M IEHTPOOEIKHBIH IKCTPAKTOP.

90.CymHocth cymku. CriocoOs! cymku. @opMbl CBS3U Biiard ¢ mMatepuanioM. CBoboaHas
CBsI3aHHAs BIIara.

91.0cHOBHBIE PU3NYECKUE CBOWCTBA U TUarpaMma PaM3uHa BIa)KHOTO BO3yXa.



92 .M300pakeHne KOHBEKTMBHOM CyIIKM Ha nuarpamme Pamsuna. MneanbHas u peasbHas
CYILINJIKH.

93.Kunetuka cymku. Binaroconepxanue marepuana. OnblTHas KpuBas U Kp MBasg CKOPOCTHU
CYILKH.

94.YcTpoiicTBO M NPUHIUN JEHCTBUS KOHBEKTHBHBIX CYHIMJIOK (KaMEpHOH, TYyHHEJbHOM,
OapaOaHHOW, MHEBMAaTUYECKOW, PpACIBUIMTEIBHONW, C «KHUIBIIIMAM clioeM»). KoHTakTHbBIE
CYLIWJIKH.

95.CymHocTh MEMOpaHHBIX MPOIECCOB. Buabl MeMOpaHHBIX TporieccoB. [IpoHUIIaeMOCTS.
MemOpansbl 1 TpeboBaHus K HUM. TpH Teoprur MeMOpPaHHOTO pa3/ie/ieHHs.

Kpurepyu ouneHkM ypoOBHA OTBETOB Ha 3a4ére N0 AMCUMILIMHE
Bb1.B./1B.03.01 «IIponecchbl M annaparbl XUMHYECKHX TeXHOJIOT Wil

VYpoBeHb BiageHHs MaTepuajoM OakalaBpOB OLEHHUBAETCSA MO MATHOAIIBHOM IIKalle B
COOTBETCTBUH € OAJIILHO - PEUTUHTOBOM CUCTEMOIA.

Kpurepun ouenkn 0asL

bakanaBp umMeer riy0OKHe, CUCTEMHbIC 3HAHUS 110 JAHHOW NUCIUIUIMHE, ymeeT Ha | 36-40
NpPaKTHKEe TPHMEHITH TEOPETHYECKWE 3HAHWS, ITOHUMAeT (HU3HUYECKYI0 CYyTh
npolecca.

3HaeT: a) 3aKOHOMEPHOCTH TMAPOCTATUKH U TUAPOIMHAMHKH;

0) 3aKOHOMEPHOCTHU TUPOMEXAaHUYECKUX IPOLIECCOB;

B) KOHCTPYKIIMU M MIPUHIINI JICHCTBUS HACOCOB, KOMIIPECCOPOB, THAPOMEXAaHHIECKUX
anmnaparos.

YMeeT: BBITOJIHATH CIIOKHBIE THAPABINYECKUE U IPYTUE PACUETHI.

HMmeeT HABBIKM: PELICHHS CIOKHBIX 3a/1a4.

Ha 3agere nmaer normueckue OOOCHOBAaHHBIE OTBETHI HAa OCHOBHBIC BOIPOCHI U
YBEPEHHO OTBEYAET HA JOMOJIHHUTEIBHBIE BOPOCHI.

bakanaBp BiameeT NBBHHOM JOJIEH TpPOrpaMMHOTO MaTepuana, ymeer pemats | 30-35
NpaKTHYECKHE 33/1a49H, HO HE JI0 KOHIIA pa300pasicsi BO BCEX BOIIPOCAX.

B ocHOBHOM 3HaeT: a) 3aKOHOMEPHOCTH THAPOCTATUKH M TUAPOTNHAMUKHY;

0) 3aKOHOMEPHOCTH THPOMEXaHHUYECKHX MTPOIIECCOB

B) KOHCTPYKIUU U MIPUHIUI JEHCTBUS HACOCOB, KOMIIPECCOPOB, TUAPOMEXAHUYECKUX
anmaparos.

YMeeT: BBIIOIHSITH CPEIAHEH CIIOKHOCTH TUIPABINYECKHIE H IPYTHE PaCcUYETHI.

Hmeer HaBBIKH: pEIICHHS HECIIOKHBIX 3a/1a4.

Ha 3auere QOCTaTOYHO YBEPEHHO OTBEYaeT HA OCHOBHBIC BOIPOCHI, HE MOXKET
OTBCTUTH HAa HC3HAYUTCIIbHYIO YaCTh JOIIOJHUTCIIbHBIX BOIIPOCOB.

bakanaBp ycBOMJI TOJBKO YacTh MNPOrpaMMHOrO MaTepuana, ciabo pemaer | 25-29
MPaKTHYECKHE 3a1a4H.

HNmeer o0mee mnpeacraBieHHe O: a) 3aKOHOMEPHOCTAX THUIPOCTATHKU U
THIPOIUHAMUKY;

0) 3aKOHOMEPHOCTSX THAPOMEXAHUIECKUX MTPOIIECCOB

B) KOHCTPYKIHMSX W  TpPHUHIMIAX  JCHUCTBHA  HACOCOB,  KOMIIPECCOPOB,
THJIPOMEXaHUYECKUX alllapaToB.

He ymeeT: caMOCTOSATEIIFHO BBIIOIHATH THAPABINYECKUE U IPYTUE PACUETHI.

HmeeT HaBBIKM: PELICHHS IPOCTHIX 3a7a4.

Ha 3auyere cOMBYMBO OTBEYaeT Ha OCHOBHBIC BOINPOCHI, JIA€T ITyTaHbIe OTBETHl Ha
JIOTIOJTHUTEJIHHBIE BOIPOCHI.

BakanaBp He yCBOWII IbBUHYIO JTOJIIO MaTepHasa 1o JaHHOW JUCHUIUIHHE, oTBedaeT ¢ | 0-24
OIIMOKaMHU Ha OCHOBHBIE BOMPOCHl, MPAKTHUYECKHM HE MOXET OTBETHTh Ha
JOTIOJTHATEJILHBIE BOIIPOCHI, HE UMEET HABBIKOB PEIICHUS 3a/1a4.




MuHHCTEpCTBO HAyKH U BbICIIEro oopasoBanus Poccuiickoit denepanun
HmxaekaMCkmii XUMHUKO-TEXHOJIOTHUECKUN HHCTUTYT (dunuan) penepaabsHOTO
roCyJapCTBEHHOTO OF0PKETHOTO 00Pa30BaTEeIbHOTO YUPEKICHUS BBICIIEIO 00pa30BaHUs
«Ka3zaHCKui HallMOHAIBHBIN UCCIIEIOBATENIbCKUIM TEXHOJIOTMYECKUI YHUBEPCUTET
Dakyremem mexanuyeckuii
Kageopa npoueccoé u annapamos xumuueckux mexuonoau
Hanpasnenue nogrorosku: 15.03.04 AsroMatn3anys TEXHOIOTHYECKUX IPOLECCOB U

IIPOU3BOJICTB
[podunb/mporpamma:_ABTOMAaTH3AIMS TEXHOJIOTHYECKHUX MPOLIECCOB U MPOU3BOACTB (110
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YTBEPXIAIO
3aB. kadeapoii J.H. JIatbimos
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HenoBas (poseBasi) urpa no aucuumiaute b1.B.J1B.03.01 «IIpouecchl u
AINIApPaAThbl XUMHNYCCKHUX TEXHOJI0T Ui

1. Tema (mpobnema). KauecTBO momydaembIX B PEKTH(PHUKAIIMOHHON KOJOHHE
MPOJYKTOB (IMCTUILIATA U KyOOBOTO OCTaTKa) He ynoBieTrBopsieT TpedoBanusm ['OCTa.

2.  Konmenuus wurpsl. HeoOxoaumo mnpoaHalM3UpOBaTh MPUUUHBI CHHKEHHUS
KayecTBa TMPOJYKTOB, YCTAHOBUTH HAWOOJIee BEPOSTHYIO NPUYMHY YyXYIIICHUS KadecTBa
MIPOAYKTOB Ha OCHOBE aHaJM3a MOKa3aHWH MPUOOPOB Ha MaHENIM YIpPaBICHUS B ONEPATOPHON U
MPUHATH pelleHne o crocobe (crmocobax) BO3AECHCTBHS Ha TEXHOJIOIMUYECKUH TMpoIiecc.
Bo3MokHBIE TPUYMHBI U3MEHEHHUsI KayecTBa MPOAYKTOB: H3MEHEHHE COCTaBa MCXOJHOW CMECH
(nUTaHus) KOJIOHHBI, HApYLIeHHs] B pa00Te HACOCOB, U3MEHEHHUE MMapaMeTPOB I'PEIOIEro Mapa B
MoJIorpeBartese NMUTaHUA WM KUISATUIBHUKE, a TaKKe OXJIAXKJIAoLel Bobl B Jeduermarope,
M3MeHeHHe (IIErMOBOTO YHCJIA, CKAaYKW HANPSHKCHUS B DJIEKTPOCETH, M3MEHEHHE PAaCcXOJI0B
TPEIOLIETo Mapa WK OXJIaXKAatouel Bo/bl, 3a0MBKa TapesIKU (UK €€ YaCTH).

3. Pomu: rpymnma OGakamaBpoB JENUTCS HA HECKOJBKO Opurazn. B kaxmoi Opurane
€CTh HauaJIbHUK CMEHBI U JIBAa WIH TPH alIapaTyuka (ornepaTopa).

4,  Oxwunmaembnii (-pie) pesymbrar (-b1). Kaxkmas Opuraga (cMeHa) TOTOBUT
MMUCHbMEHHBIE OTBETHl, B KOTOPBIX H3JIATalOTCsl PEIICHUs 00 YIpaBIISIONIEM BO3JCHCTBUU Ha
TEXHOJIOTUYECKUH Mpolecc (M3MeHeHHe (IerMOBOro Yuciia, U3MEHEHHE Pacxo/ia mapa WK BOJIb
u 1.1.) IlpenogaBarens 3HAKOMHUTCS C MMCbMEHHBIMU OTBETaMU OpHUTraj, 3aTeM 3aJaeT BOIPOCHI
YYaCTHUKAaM JI€JIOBOI UIPBI.

ypOBeHB IIOATOTOBKHU 6aKanaBpa 110 JAHHOH TeMe OIEHHUBAETCS 110 ,ZLCCSITI/I6aJIJILHOI>'I IIKaJIc

Kpurepun ouenkn bayn
bakanaBp riyOOKO MOHMMAaeT Marepuaj, aKTUBHO Y4YacTBYET B JIEJIOBOM 10
Urpe, 1aeT apryMEHTHPOBAHHbBIE OTBETHI Ha BOIPOCHI IPENOAaBATEIsS

bakamaBp B 1enoM mpeacTaBiseT 3aKOHOMEPHOCTH TPOLEecca, JOCTaTOYHO 8

aKTUBHO YYacTBYET B pOJIEBOM HWrpe, MHOTJa OIIMOaeTcss MpU OTBETE Ha
BOIIPOCHI MPENOAaBaTEIs

bakanaBp HEJOCTAaTOYHO BIIAJICET MATCPUAIIOM, B JICJIOBOW MIPE y4acTBYET 6
HEaKTHBHO, Ha BOIPOCHI IPETIOAABATEIISI OTBEUALT C TPYJIOM
bakanaBp He cmpaBisieTcsi ¢ posibio, B Marepuaie pasoumpaercs ciabo, Ha 4

BOIPOCHI NPCIOAABATCIIsI OTBCTUTH HC MOXKCT




MuHHCTEpCTBO HAyKU U BhICIIEro oOpa3oBanus Poccuiickoit denepannu
HmxaekaMCkmii XUMHUKO-TEXHOJIOTHUECKUN HHCTUTYT (dunuan) penepaabsHOTO
roCyJapCTBEHHOTO OI0JKETHOTO 00Pa30BaTEIbHOIO YUPEXKICHUS BBICIIEIO 00pa30BaHUs
«Ka3zaHCcKuii HallMOHAIBHBIN UCCIIEI0BATEILCKUM TEXHOIOTMYECKUN YHUBEPCUTETY
Dakyremem mexanuyeckuii
Kageopa npoueccoé u annapamos xumuueckux mexuonoaui
Hanpasnenue nogrorosku: 15.03.04 AsroMatn3anys TEXHOIOTHYECKUX IPOLECCOB U

IIPOU3BOJICTB
[podunb/mporpamma:_ABTOMAaTH3AIMS TEXHOJIOTHYECKHUX MPOLIECCOB U MPOU3BOJCTB (110

oTpaciasaMm)

CemecTp ouHasi, OUHO-3a04Has — 4; 3a04Hast — 5

YTBEPXIAIO
3aB. kadeapoii J.H. JIatbimos
« » 20 r.

Tectpl mo mo aucuunianbe Bb1.B.J1B.03.01 «IIpouecchbl M annmapartbl
XHMHUYECKHUX TEXHOJOT Ui

BapuanT Nel

1. B rugpasmnke usydaror:

a) 3aKOHBI PABHOBECHS TBEPIIBIX TEJ

0)  3aKOHBI JBMYKEHUS TIa3MbI

B)  3aKOHBI ABIKCHHS U PABHOBECHS JKUAKOCTEH U ra3oB

r) 3aKOHBI JIBWKCHUSI TBEPJIBIX TEI

2. B OITAXT paccMaTpuBaroT:

a)  XHMHYECKHE IPOLECCHI

0)  sIepHBIC IPOIECCHI

B) HEXUMHUYECKHUE MPOLECCHI

r) OMOXUMHYECKHE TTPOLIECCHI

3. CpenHsist CKOPOCTh IMOTOKA:

a) OTHOIIIEHHE MACCOBOT'O PACX0/1a K SKBUBAICHTHOMY JTHAMETPY

0)  OTHOIIEHHE 0OBEMHOTO pacxoia KUIKOCTH K )KHBOMY CEUCHHIO IIOTOKA
B)  MPOM3BEICHHE THIPABIMYCCKOTO PANyca Ha CMOYCHHBIHM MEPUMETP

r) OTHOLUEHUE MOJIBHOI'O Pacxo/1a )KUJIKOCTH K €€ INIOTHOCTH
4. BsaskocTs xuakoctu:
a) CIOCOOHOCTD JKUAKOCTH COMPOTHBILSITHCS YCHIIUSIM PACTSKECHUSI

6) CBOICTBO JKUJKOCTU COIIPOTHUBIIATLCA YCUWIHUAM KPYUCHUA
B) CITOCOOHOCTE KHUJIKOCTH COIIPOTUBIIATHCA YCUIIUAM CKATUA
F) CBOICTBO JKUJAKOCTU COIIPOTHUBJIIATLCA YCUIIUAM CABUTA

5. PasmepHoCTh KO3(pPUIIMEHTa TUHAMHYECKON BSI3KOCTH:
a) Ila*m

0) Ila/c

B) ITa*c

r) H*m2

6. PaszmepHOCTh KO3 PUTIFIEHTa KHHEMATHYECKOH BI3KOCTH:
a) M/c

6) Ila*c

B) H/c

r) Mm/c2

7. {MKJIOH MPUHIIUITNATIBHO OTIUYAETCS OT HEeHTpudyru:

a) o (opMe Kopiryca

0) pasmepamu

B)  OTCYTCTBHEM JBHKYIIUXCS 4acTel
r)  MaTepuaioM Kopiryca



8 ['maBHBIN pabounii opran neHTpudyTH:

a)  porop

0)  xopmyc

B) BaJI

9 CycneHsus:

a) B3BEChH KarleJeK B rase

06)  B3Bech TBEPHBIX YACTHII B raze

B)  B3BECh TBEPABIX YACTHUI] B )KUIKOCTH

T) B3BEChH KalleJIeK OJIHOM KHUJKOCTU B IPYTOM KUJKOCTU

10. IllepoxoBaToCTh MOBEPXHOCTH TPYOBI M IJIACTUHBI BEAECT K ... KO (PHUIMEHTA TeTUIOOTIa4H.

11.V xunkoro oqHO()a3HOro TEIJIOHOCUTEIIS HAan00JIee CHIILHO 3aBUCUT OT TEMIEPATypHI ... .

a) INTOTHOCTb,

0)TeII0EMKOCTb,

B) BS3KOCTB,

T') TEIUIONPOBOAHOCTb.

12. [lpn Hanmuymu B Tape HEKOHICHCHUPYIOIIUXCSA Ta30B KOA(PHUIMEHT TEIIOOTIAYH PE3KO
YMEHBILAETCSl 32 CUET 00pa3oBaHMs CJIOs ra3a BOJHM3M MOBEPXHOCTU IUICHKH, Yepe3 KOTOPBIH MepeHoc
rapa OCYIIECTBIISIETCS 3a CUET ... MEXaHHU3Ma.

13. Tlpu 1UICHOYHOW KOHACHCAIMM TIapa TEPMHUYECKOE COIMPOTUBJICHUE B OCHOBHOM
COCPEOTOYECHO ... .

a) Ha OXJIaX/1aeMO MOBEPXHOCTH;

0) B TUIEHKE KOH/IEHCAaTa;

C) B mape.

14. JInst ocyIecTBIICHUS TTpoIiecca KUTICHUSI HEOOXO0IUMO BBITTOJIHCHUE JIBYX YCIIOBHM: ... H ... .

a) HaJIM4Yue [IEHTPOB MapooOpa3oBaHus,

0) HanM4Ke TUICHKH KOHJIeHCaTa,

B) TeMIIEpaTypa XKUIKOCTH JOJKHA OBITh BEIIIE TEMIIEpaTyphl HACHIIIEHHUS Tapa,

') pacTBOP JO/DKEH OBITh HACBILICHHBIM,

) TOJDKHA OBITh OPTaHU30BaHA BEIHYK/IEHHAs] KOHBEKIIHS TETLIOHOCUTEIIS.

15. /ImameTp mapoBOro Mmy3bIpbKa B MOMEHT OTpBIBA ONpEACIACTCS M3 YCIOBUI PaBEHCTBA
aApXUMEIOBOM MOIBEMHOM CHIIBI M CHJTHI ... , KOTOpas yAep KUBaeT My3bIpeK Ha CTEHKE.

16. OcHOBHas 4YacTh CIIEKTpa TEIUIOBOTO HM3JIYYCHHUS IPH TEMIIEpaTypax, NMPUMCHIEMbIX B
IIPOMBIIUIEHHOW TEXHOJIOTHH, COCPEOTOYEHA B IUATIA30HE ... BOJH.

17. ... - anmapaTsl JJis Tiepeauu Teria OT OJHOTO TEINIOHOCUTEINS K IPYTOMY.
18. PaBHoBecue npu aOCOPOIMU ONMKUCHIBACTCS 3aKOHOM ...
a)Payns,

0 )[lanpToOHAa,
B) HrioTOHA,
r) ['enpu.
19. VYpaBuenue paboueil nuHUM npouecca abcopOLUM BBIBOAWUTCA Ha OCHOBE ypaBHEHHS,
OTIMCHIBAIOIIETO TEIIOBON OajaHc 3TOTO IMpoIiecca,
a) TEIUIOBO# OayaHC mpoiiecca,
0) MaTepHaJIbHBIN OasaHC Mpolecca,
B) paBHOBecHe MeXy (hazamm,
T') pacnpe/ieneHle CKopocTei B azax,
I )IIporiecc Maccorepenadu u3 (hassl B ¢asy.
20. Pabouas nuHus npoiiecca abCopOIMU PACIOIoKEHA Ha «y-X» AUarpamme ...
a) BBIIIIC JINHUU PaBHOBECHS,
0) HIKe JIMHUH PaBHOBECHS,
B) COBIIAJIa€T C INHUEH paBHOBECHS,
T') IepeceKaeT JMHUIO PAaBHOBECHSI.
21. JIBwxkymas cuiga MaccOOOMEHHOTO MpoIlecca XapaKTepU3yeT CTENEeHb OTKIIOHCHHS
CHCTEMBI OT PaBHOBECHS M OHA paBHA Pa3HOCTH MEXAy paboueil U ... KOHIEHTPAaUUsIMH KOMIIOHEHTA.
22. CrpyKTypa MOTOKa BIHMSAET HA BEIWYMHY CPEIHEH MBWKYIIEH CHIBI MacCoIepeladm.
MakcumanbeHas aABmxKymas cuna ait MUB, MunumaneHas oo ...
a) M,
0) MUII,



B) JIM.

23.  BEII (BbicoTa equHULBI IEPEHOCA) COOTBETCTBYET ... amlapaTa, SKBUBAJICHTHON OIHOM

CANMHULIC IIEPEHOCA.

a) BBICOTE,
0 ) xopxae,
B) IUTOIIAJIH.
24. O6mee YEIl (uucno eawHHUI] TIIEPeHOCA) XapaKTEPU3yeT HW3MEHEHHEe paboueit

KOHIOCHTPAIUHU pacrpeacasaseMoro KOMIOHCHTA, NIPUXOAAMICCCA Ha CAUHULTY ... .

a ) pa3HOCTH JaBIICHUHN
0) cpenHel ABMKYIIEH CHUTBI,
B) pa3HOCTH TeMIIEparyp,
T') MaccHl,
Il ) HaTIpsDKEHUs CABUra.
25. ...- mpollecC W3BJICUYCHUS OJHOTO WM HECKOIHKUX KOMIIOHCHTOB W3 PACTBOPOB HIIH

TBEPABLIX TCJI C TOMOUIBIO I/I36I/IpaTeJ'H:HI:IX paCTBOpHTCJ’Ieﬁ.

BpEMCHU

a) BBIMTAPHUBAHMUE,

0) mpocTas neperoHka,
B) DKCTPaKIINs,

T') KPUCTAJUTU3AIHS,

I) CyIIKa.

Bapuant Ne2
1. JlaBneHue B KHUIKOCTH:
a) cuJjIa, AEUCTBYIOIIAs Ha €AUHHILY MacChl
0)  cuia, neicTByOMas HA €AUHULYY AJTHHBI
B)  cuia, ACHCTBYIOIAs HA €UHUILY IUIOILAAU
r) cujia, ICHCTBYIOIIAs Ha €ANHUILY 00beMa
2. Pacxon sxuaxoctu B TpyOompoBoe:
a) KOJIMYECTBO JKUAKOCTH, IPOXOsiee depe3 1 KM [UIMHBI TPYOBI 3a €AUHUILY BPEMEHU
0)  yMCHBIICHHE KOJMYECTBA KHUIKOCTH B TpyOe 3a eqUHUIY BpEeMEHU
B)  KOJHMYECTBO KHIKOCTH, IIPOTEKAIOLIEH Yepe3 IMOIEPEUHOE CEUeHUE TPYObI 3a €AUHHILY

3. WMITyIbC KUIKOCTH:

a) MIPOU3BEICHUE MACChl )KUIKOCTH Ha €€ IaBICHUE

0) mnpomsBeneHHE 00BEMa XUIKOCTH Ha €€ BI3KOCTh

B)  TPOM3BEICHUE MACCHI KUIKOCTU Ha €€ CKOPOCTh

r) OTHOIIIEHNE 00BEMHOT0 PAcXo/ia )KUIAKOCTH K €€ JaBICHUIO

4. Kpurnueckoe 3naueHune kpurepus PeiiHonbaca amst IpAMBIX TIaIKUX TPYO:
a) 1500

6) 2320

B) 3600

r) 4700

5. B namuHapHOM NMOTOKE YaCTHUIIBI )KUJIKOCTH IBUKYTCS:

a)  BpamaTembHO

0)  OecropsIOYHO

B) I10 MapauIeabHBIM TPACKTOPUAM

6. Hanop — MexaHu4eckast SHEpPIHsL:

a) €IUHHALIBI MACCHI KUIKOCTH

0) €IMHHULILI BECA )XUIKOCTHU

B) E€IUHULILI 00BbEMA KHUIKOCTH

r) OZHOTO MOJISI JKHUIKOCTH.

7. DOMyIBCHS:

a) B3BECh TBEPJIbIX YaCTHI[ B ra3e

0) B3BECh TBEPJIBIX YACTHI] B )KHIKOCTH
B) B3BECh KaIeJIeK OJTHOW KHUIKOCTH B JPYTOH KUJAKOCTH
r) B3BECH KalleJIeK YKUIKOCTH B ra3ze

8. JIBIOKYIIAst CHITA DIIEKTPOOCAKICHUS:



a) cwuia Jlopeniia

0)  cuna Kynona

B) cmta Amriepa

9. JBKymias cuiia OTCTauBaHUS:

a) cuna Kymnona

0)  pa3HOCTh IIIOTHOCTEH (a3

B)  pa3HOCTh JaBICHUM

r) cuia Ammepa

10. Bo3MokHOCTh MONy4eHUs! 0ojiee BBICOKHX pabouux TeMIlepaTryp, YeM IMpH KOHJCHCAIUU
HACBHIIIEHHOTO BOJSHOTO Mapa, IpU HHU3KUX ... SBISETCS OCHOBHBIM mpeumymiectBoM BOT
(BBICOKOTEMITEPATYPHBIX OPTaHUUECKUX TEIUIOHOCUTENEH)

a) SHTAJIBITUAX,

0) naBICHUSIX,

B) TEMIIEpaTypax,

T') INIOTHOCTSIX

) TEIUIOTPOBOAHOCTSIX.

11. B kauecTBe MNpsSIMBIX HMCTOYHHWKOB TEIUIOBOH HSHEPTUH Ha MPEANPHUATHIX XUMHUYECKOU
IIPOMBIIIJIEHHOCTH MCIOJB3YIOTCS TONOYHbIE (ABIMOBBIE) Ta3bl M 3JEKTpU4YecKas dHeprui. B
MPOMBIIIIIEHHOCTH HAaHOOJIbIIee PACHPOCTPAHEHNE TIOIYYMIIM  DJIEKTPOIEYH. . . .

a) MHIYKIIMOHHBIE,

0) COIPOTHUBIICHUS,

B) BBICOKOYACTOTHBIE,

T') IyTOBBIE.

12. Ha X¥MHUYeCKUX NPEATIPUATHIX TPAJUPHHA U UCIOIB3YIOTCS IS OXJIKICHUS ... .

a) pacTBOpa CoJeH,

0) HU3KOTEMITEPaTYPHOMH TUIA3MBl,

B) 00OpPOTHO¥ BOJIBI,

T') KUCIIOPO/Ia,

II) OKHCIIOB a30Ta,

€) CTOYHBIX BOJI.

13. TemnooOMEHHHMKH, B KOTOPBIX TEIUIO OT TOPSYMX TEIUIOHOCHTENEH K XOJIOMHBIM (MIn
Ha000pOT) mepeaaeTcs yepe3 pasaeisIIoILy0 UX CTCHKY, HAa3bIBAIOTCA ... .

a) CMECUTEIIbHBIMH,

0) percHepaTUBHBIMH,

B) PEKyTICpaTUBHBIMHU.

14. YcranoBuTe OCIEAOBATEIBHOCTD pacueTa TerI000MEHHUKA!

a) THAPABIMYECKUI pacyeT amnmnapara,

0) TEXHUKO-9KOHOMHYECKHI pacyer,

B) BEIOOP KOHCTPYKIIUY TEIUIOOOMCHHHKA,

T') TEIUIOBOW pacyeT Ter1000MEHHHKA,

1) KOHCTPYKTHBHBIN pacyeT anmapara.

15. IIponecc KOHLUEHTPUPOBAHHS PACTBOPOB TBEPIBIX HENETYUYHX BEIECTB IyTEM YAaJCHHUS
JIETYy4ero pacTBOPHUTEINS B BHJIE TAPOB HA3bIBACTCS ... .

a) CyIIKOH,

0) BeITapHBaHUEM,

B) OCYIIICHHEM,

T') KpUCTaJUIM3aLnel,

1) BILLETIaYNBaHHUEM,

€) MePETOHKOM.

16. CwmecutenbHble TEMIOOOMEHHUKM HCHONB3YIOTCI B TeX CHOy4asx, Korma IO
TEXHOJOTHYECKUM YCIOBHUSAM JOIMYCTUMO ... pabouux cpe.

17. PactBOp, comep’kalii NMpH JaHHBIX YCIOBUSX INpPENEIbHOE KOJUYECTBO PACTBOPEHHOTO
BEIICCTBA, HA3BIBACTCA ... .

18. B npoTHBOTOYHBIX BHINAPHBIX YCTAHOBKAX MEXIY CTYHNEHSAMH CTaBST HACOCHl. TaKue CXeMbI
UCTIOJIB3YIOTCS AJISl PACTBOPOB € OBICTPO PACTYILEH ... MPH MOBBIILICHUN UX KOHICHTPALIH.

19. ...- mporecc, B KOTOPOM [BMXKYIIEH CHIOW SBISETCS HE PAa3HOCTh KOHIICHTPAIHid
KOMIIOHEHTa B (a3ax, a OTIH4YHe pabodell KOHIEHTPAH KOMIIOHEHTA OT PAaBHOBECHOTO 3HAYEHHUS.



20. .

Ha00O0pOT.

.. - IpoIiecc TepeHoca BelllecTBa BHYTPH (asbl: U3 sAApa MOTOKA K TpaHule pasaena da3 u

21. ... - mpoliece MmepeHoca BeIlecTBa U3 OHOU (a3sl B APYryr0 uepe3 IpaHuily paszaeia ¢as B
HaNPaBJICHUH JOCTHKECHUS PABHOBECHSL.

22. CyiecTBOBaHUE JAaHHOM (ha3bl B CUCTEME WM paBHOBecHE (a3 ONMpeaesseTcs MpaBUiioM
(a3, wm 3akoHOM paBHOBecHs a3 ... .

a)l'nb6ca,

0) Paymns,

B) ['enpm,

r) Herorona.

23. ®a30Boe paBHOBECHE OTIpEENIeTCS TPEMS apaMeTpamu: ..., ... 1 ... .

a) cocraB (KOHIIEHTpaIs),
0) SHTANBIHA,
B) TUTOTHOCTb,
T) Temneparypa,
Il) maBJICHUE,
€) BSI3KOCTb,
€) TerIonmpoOBOAHOCTb,
) TEIUIOEMKOCTb.
24,

PaBHOBecue npu abcopOIUN OTTUCHIBAECTCS 3aKOHOM ...

a) Payns,
0) JlanbTOHa,
B) HrioToHa,
r) 'enpm.

25. VYpaBHenue pabouedl JMHUM Tpouecca abCcOpOLMH BBIBOAWUTCA Ha OCHOBE ypaBHEHHUS,
OIHCBIBAIOILETO

a) TerIoBOM OajaHc ATOTO TpoIecca,

0) MaTepualbHBI OaraHC 3TOTO MpoIlecca,
B) paBHOBecHe MeXy (hazaMu,

T') pacnpeneneHne CKopocTei B ¢azax,

1) TIpoliecc Maccorepenadn u3 ¢assl B Gasy.

Bapuant Ne3

1. lNopmrens B HACOCE ABUKETCS:

2)
6)
B)
2.
2)
6)
B)
3.
2)
6)
B)

BpaIaTesbHo,
BO3BPaTHO-TIOCTYIATEILHO,
MTOCTYIIaTeILHO.

BapboTtax:

JIBIOKEHME KalejeK B IIOTOKE ras3a
JIBUYKCHUE TTY3BIPHKOB B CJIO€ )KHKOCTH
YHOC XUIKOCTH U3 CJIOST HACAIK!
Kasuranus:

PaCTBUICHHE JXUIKOCTH B TIOTOKE rasa
JUCTIEPTUPOBAHNE OJTHON KUJKOCTH B APYTOH KUIKOCTH
3aXJIONBIBAHUE MY3bIPHKOB B MKHIKOCTH.

4. Kak u3MeHsieTcsl KpUTHYECKOe 3HaueHHe Kpurepusi PeiiHonpaca U1 TedeHUs >KUIKOCTH B
NPSIMBIX TVIAAKUX TPyOax Mpy HaJTMUWU BUOparmn?

a) He U3MEHsIeTcs,

0) yBenuuuBaercs,

B)IPOXOIMUT Ye€Pe3 MaKCUMYM,

T) MajaeT.

5. Kakwne 2 trma KoMIIpeccopoB HCIIONB3YIOT ISl CO3/IaHMsl TIIyOOKOTO BaKyyma?

a) OcCeBkIe,

0) poTalMoOHHEIE,

B) LIEHTPOOEKHBIE,

T') IOPIIHEBEIE.

6. [Bmkymast cuna QUIbTPOBaHUSL:



a) pa3sHOCTh IUIOTHOCTEH,

0) pa3HOCTb UMIIYJILCOB,

B) TIeperiaj] TaBJICHAM,

T) CHJIA HHEPIMH XKHUIKOCTH.

7.  1{ukiIoH NPUHIMITHATBEHO OTINYAETCS OT EHTPHQYTH:

a) 1o (opme KopITyca;

0) pazmepamu;

B) OTCYTCTBHEM JBMKYILMXCS YaCTEH;

I) MaTepuajoM KopIryca.

8. I'maBHBIN pabounii opran neHTpuQyTu:

a) porop;

0) Kopmyc;

B) Bal.

9.V xukoro o1HO(Ga3HOTO TETUIOHOCHUTEIISI HAN0O0JIee CHITBHO 3aBHCHT OT TEMIIEPATYPHI ... .

a) IJIOTHOCT,

0) TEII0EMKOCTb,

B) BSI3KOCTB,

T') TeTIONPOBOTHOCTb.

10. Ilpym Hanmuuuu B mape HEKOHICHCUPYIOIIMXCS Ta30B KOA()(UIMEHT TEmIo0THaud Pe3KO
YMEHbIIaeTcs 3a cdeT o0pa3oBaHWs CIOS Ta3a BOJNM3W MOBEPXHOCTH IUICHKH, Yepe3 KOTOPHI MepeHoc
napa OCyIIECTBIISICTCS 3a CUET ... MEXaHHU3Ma.

11. Tlpm mnneHOYHOW KOHJCHCAIIMM Tapa TEPMUYECKOE COMPOTHBICHHE B OCHOBHOM
COCPEIIOTOYCHO ... .

a) Ha OXJIAXK/1aeMOW TIOBEPXHOCTH;

0) B IJICHKE KOHJCHCATA,

B) B Iape.

12. DKcTpakIMOHHBIN amnmapar COCTOUT U3 ... .

a) OpPBI3TOYIIOBHUTENS U TETNIOOOMEHHUKA,

0) KOH/IEHCATOPa U BO3AYXOAYBKH,

B) ammapara ¢ MEIIaKoi U OTCTOMHUKA,

') HEHTPU(YTH U armapara ¢ MEIIaIKOH.

13. ITynbcaTopbl B 9KCTPAKTOPaX MPUMEHSIOTCS C IEIbIO:

a) yIy4dlieHus cenapamnuu (a3 Ha BeIXOJe,

0) yJydIIeHus TOJ[BOJIa TeIljla B aImnapar,

B) YBEIMYEHUS TMTOBEPXHOCTH KOHTAKTA (a3 1 Kod(h(PHUIIMEeHTa MacColepeIaym.
T') U3MEHEHHSI PABHOBECHON KOHILEHTPALMH KOMIIOHEHTOB.

14. 3oTepma dKCTPaKIUA — 3TO:

a) paboyas JHHHUS Ha «y-X» TUarpaMmme,

0) TMHUS paBHOBECHS HA «y-X» IHarpaMMe IpH t=const,

B) OIHA M3 CTOPOH TPEYTOJbHON AUarpaMMel,

T') KOHOJIA,

1) OMHOJaNTbHAS KPHUBAsl.

15. VYpaBuenune paboueil nuHUM Tpoliecca aOCOpPOIMM BBIBOJUTCS HAa OCHOBE YpaBHEHWUS,
OTIMCHIBAIOIIIETO:

a) TETUIOBOM OajlaHC 3TOTO Mpolecca,
0) MaTepHaITbHBIN OajaHC 3TOTO MpoIlecca,
B) pacrpe/iesiecHHe KOHIEHTpaluii B (azax,
T') pacrpenenenne cCKopocTel B azax,
JT) IpoLece Macconepeaadn u3 ¢asel B hasy.
16. PaGouas nmuHUS mpoliecca abcOpOLMHU PACTIONOKEHA Ha «y-X» TUarpamme ... .
a) BBILIE JIMHUHA PABHOBECHUS
0) HIDKE JIMHAWA PaBHOBECHS,
B) COBIAJIACT C JIMHUEH PAaBHOBECHS,
T') TIepeceKaeT TUHUIO PABHOBECHSI.

17. B npOTHBOTOYHBIX Tapeab4aThix adcopOepax CO CIUBHBIMU YCTPONCTBAMU (BEPTHKAIbHBIC
OWINHAPUICCKHAE KOJIOHHBI) PEaTU3YIOTCS Iy3bIPEKOBBIA, TICHHBIH, TPOBAGHBIN M CTPYWHBIH PEKHUMEL.
Kakoii pexxum HanOosee panroHaieH?



a) PeKUM SMYJIBIUPOBAHHUS,

0) peKUM IOIBHCAHUS,

B) KPUTHICCKHUI PEIKUM,

T') PeXXHUM 3aXJIEOBIBAHHUSL.

18. DKcTpakTHBHYIO pEeKTHHOUKAIMIO OCYIIECTBISIIOT € JI0OABIEHHEM K UCXOTHOM CMECH ...

a) UHEPTHOTO KOMIIOHEHTA,

0) SKCTparupyromero arenra,

B) BO31lyXa,

T') pa3AemsIoIero arexHTa.

19. ... - mpouecc W3BJICYCHUS OJHOTO HWIIM HECKOJIbKHX KOMIIOHCHTOB M3 PAacTBOPOB WM
TBEPJIBIX TEJI C MOMOIIBIO U30UPATEIILHBIX PACTBOPUTEIICH.

a) BhIApUBaHHE,

0) mpocTas neperoHka,

B) DKCTPaKIINs,

T') KpUCTaJUTU3aLus,

) CyIIKa.

20. DKCTpakKT 370 ...

a) M30MpPaTEITHLHBIN PACTBOPHUTEIID,

0) pacTBOp LIENEBOTO BEIECTBA, N3BIEKAEMOT0 U3 Pa3essieMOi cMecu

U30HUpaTeNbHBIM PACTBOPUTEIIEM,

T') OCTaTOK UCXOAHOTO PACTBOPA MOCIE MPOoLecca SKCTParupOBaHHUS.

21. ... - aro mnpouecc audPy3MOHHOrO pa3AciaCHHS KOMIIOHCHTOB CMecH (pacTBOpa)
MPOIYCKaHHUEM Yepe3 MeMOpaHy 3a CUeT Pa3HOCTH KOHIICHTPAIMU Pa3JesieMOT0 KOMIIOHECHTA.

22. Pabouas TuHUS Mpoiiecca 1ecopOIMy PacIoIoKeHa Ha «y-X» JUarpamme ...

a) BBIILIC IMHUU PaBHOBECHS,

0) HIKe JIMHUH PaBHOBECHS,

B) COBIMAJIACT C JIMHUEH PaBHOBECHS,

T') IepeceKaeT JUHUIO PaBHOBECHSI.

23. YeM BblIIIIC TABJICHNE B allapaTe, TEM ... TEMIEPATypa KUIICHUS KHUIKOH CMECH.

24. B nepBoM nepHoie — NEpUOJIe MOCTOSHHON CKOPOCTH CYIIKM M3 MaTepHala yAaJISIoT ...

a) CBSI3aHHYIO BIIAry,

0) cBOOOIHYIO BJIATY,

B) a/ICOpOIIMOHHYIO BJary,

') OCMOTHYECKYIO BJIary.

25. CKOpOCTh CYIIKH — 3TO ...

a) U3MEHEHHUE BIKHOCTH MaTeprana 3a CIUHHIY BpeMEHH,

0) KOJMYECTBO TEIJIa, MOJBOMMOE Ha HCTIApEHHE BIIATH M3 MaTepualia B ¢IMHUILY BPEMEHH,

B) Macca BOJSHOTO Tapa, IPUXOAsIIerocs Ha 1 Kr abCOMOTHOTO CyXOro BO3/1yXa,

') U3MEHEHKE MacChl BBICYIIMBAEMOTO MaTepHalla B TEUCHUN BPEMEHH CYIIKH.

Bapuant Ned
1. BHemHss 3a/1a4a THAPABIUKU-TEYCHUE KUAKOCTH ... .

a) B Tpy0ax M KaHajax,

0) 4epe3 3epHHUCTHIN CIIOMH,

B) B HEOIpaHMYCHHOH JKUJIKOH cpejie min o0TeKaHue eil TBEPIOTo Tena.

2. ...-cyOCTaHIIMM, 3TO KOJHMYECTBO CYOCTaHIMHM IIEPEHOCHMOE 3a EIWHHILY
BpPEMEHH Yepe3 eMHHUIY TIOBEPXHOCTH 32 CYET PA3IMYHBIX MEXaHH3MOB IIEPEHOCA.

3. Hanop - 310 ynenbHast MexaHUYeCKasi SHEPIUsl AWHHLBI ... )KUAKOCTH. OOIuid
HaTop TMOTOKa JXUAKOCTH, ABJISIONIMKACA CYMMOM Tpex BHAOB Hamopa (TeoMeTpHYEcKOro,
CKOPOCTHOTO M TTb€30METPHYECKOTO), IS JaHHOTO CEYEHHS TIOTOKA BEJIMYUHA ... .

4. ... - 00bBEKT, OTpaarolM{ CBOWCTBA OpHUTMHAJA W 3aMEHSIOIIHUNA €ro mpu
MPOBEJICHUU UCCIICIOBAHUH.

5. ...- u3yycHue oOBEKTA C MOMOIIBIO 3aMEIIAIOIICH €ro MOJICIH, BKIIIOUYAIOIICH
MOCTPOCHUE MOJICNH, €€ HCCICJOBAaHNE U MEPEHOC IMOJMYYEHHBIX PE3yJbTaTOB Ha OOBEKT —
OpuUruHal

6. Kakue kpurepnn XapakTepu3yroT 0100He THAPOMEXaHNYECKNX TPOLIECCOB?

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



7. YcTaHOBUTE TPaIUIMOHHYIO IIOCIIEAOBATENbHOCTh IPOEKTHPOBAHUS W
W3TOTOBJICHUS KPYITHBIX MPOMBIIIICHHBIX YCTAHOBOK.

a) TPOEKTHPOBaHWE, W3TOTOBJICHHE W MCCIENOBAaHUE MOIYNPOMBIIUICHHON
YCTaHOBKH, KOPPEKIHS KPUTCPUATLHOTO YPABHEHHUS,

0) MPOCKTUPOBAHNE U U3TOTOBJICHUE MPOMBINIJICHHONW YCTAHOBKH;

B) W3TOTOBIICHHE W HCCIEAOBaHWE MOJCIH, TONyYeHHEe KPUTEPHUAIHLHOTO
YpaBHEHUS;

) W3TOTOBJICHWE W  WCCICJOBAHWE MHJIOTHOW  YCTAHOBKH, KOPPEKIUSL
KPUTEPHUAIBHOI'O YPABHEHUS.

8. Orcu€r w30BITOYHOTO [ABJIEHUS HAYMHAETCS C ... JaBJICHUS BBEPX
HEOTPaHWYEHHO, a BaKyyMa- BHU3 JI0 a0COJIIOTHOTO HYJIS

9. ...- mpomecc pa3deneHHs, IpU KOTOPOM B3BEUICHHBIE B Cpelle TBEpHAbIC WIH
JKHUJIKHE YaCTHUIBI OT/ICIIIOTCS OT CIUIOIIHOM (ha3bl MO ASHCTBUEM MAaCCOBBIX CHJL.

10. ...- mpouecc paszeicHUs HEOTHOPOIHOW CHUCTEMbI C TMOMOIIBIO MOPHUCTOH
neperopoku. JIBHxKyIel cuitoit mporecca SBIISETCS pa3HOCTh JAaBICHUI.

11. Jing mpOTHMBOTOYHBIX ammaparoB (KUIKOCTH NIBIDKETCS BHH3, Ta3 — BBEPX) C
YBCINMYCHUCM CKOPOCTHU ra3a MOKET HACTYIIUTh SKCTpEMajlbHasd CUTyallusd, Ha3bIBacMasd... .

12. - cucrtema, cocTosIIas W3 raza W paclpelieicHHbIX B HEM TBEPJbIX YaCTHIL
pasMepomM Oosiee 5 MKM.

13. ... - cucTeMa, cocTosinas U3 ra3a U pachpeeleHHBIX B HEM TBEPJbIX YaCTHIL
pasMepoM MeHee 5 MKM, 00pa3yroniascs Ipy TOPeHuH.

14. Kpurepuit ®pyna xapakTepu3yeT OTHOMIEHHE CUI ... | ... B TOTOKE )KUJKOCTH.

15. B XWMHYECKOW TEXHOJIOTHU MPUMEHSIOTCS B OCHOBHOM JiBa
THJPOMEXAHUIECKUX METOJIa pa3zieeHUs] HEOTHOPOAHBIX CUCTEM: ... 1 ... .

16. CMmecutenbHbIE TETNIOOOMEHHUKH HCIOJIB3YIOTCS B TEX CIIydasX, KOrja II0
TEXHOJIOTHYECKHM YCIIOBHSIM JOMYCTHMO ... pabodnX cpei.

17. PactBop, coiepXamuii TpU MaHHBIX YCIOBHUSX TIpeAeIbHOE KOJIHMYECTBO
pacTBOPEHHOTO BEIIECTBA, HA3BIBACTCH ... .

18. B npOTHUBOTOYHBIX BHIMAPHBIX YCTAHOBKAX MEXAY CTYNEHSIMH CTAaBAT HACOCHI.
Takue cxembl UCTIONB3YIOTCS AJISi PAacTBOPOB C OBICTPO PACTYILIEH ... MPHU MOBBIIICHUU UX
KOHIICHTPAIIHH.

19. ... - 310 Iporecc 0Opa3oBaHUs TBEPIOH (Pa3bl B BUJIE KPUCTAIIIOB U3 PACTBOPOB
Y pacIuIaBoB, a TAKXKe U3 Ta30B U MapoB.

20. B npOMBIIIICHHOCTH UCTIONB3YIOT JIBA OCHOBHBIX METOJ1a KPUCTAILTH3AIHH:

, B KOTOPOM TIEpEHACHIIIEHHE pacTBOpa JOCTHTaeTCsd YIOaJeHHEM YacTh
pacTBOpUTEIsl TyTEM BBINAPUBAHUS TMPH TOCTOSIHHOW KOHIIGHTpanuu (Temreparypa
MTOCTOSTHHAS );

.... , IPA KOTOPOM TIEPEHACHIIIIEHNE PACTBOPA JOCTUTAETCS OXJIAXKIEHHUEM pacTBOpa
MIPH COXPAHEHUH MaCChl PACTBOPUTEIIS.

21. [Tlocne mpekpailleHUS BBIICICHUS KPHUCTAJIOB PAaCTBOP  CTAHOBUTCS
HaChIIEHHBIM. Takoi pacTBOp Ha3bIBAIOT ... .

a) OCTaTOYHBIM,

0) MaTOYHBIM,

B) METacCTaOMIBHBIM,

T') Ta0MILHBIM.

22. Or [pyrux TpOIECCOB pasfelieHus ¢ MeX(a3HbIM IIEPEHOCOM BEIIECTBA
MeMOpaHHBIE TPOLECCH OTIMYaeT HaJIWYHe ..., pa3lelsiionield B mpocTpaHcTBe (asbl,
y4acTBYIOIIKE B TIpoIiecce MaccooOMeHa.

a) Mex(a3HoU TOBEPXHOCTH,

0) ONYTIPOHUTIAEMOH TTePETOPOAKH (MeMOpaHbI),

B) pa3eNSONIEH CTCHKHY,

T) mepenaaa TeMIepaTyphl,

1) BO3pacTaHusl SHTAIBINH (a3.

23. IlpuBenute B COOTBETCTBHE dJIEMEHTHI | U 2 TpymI.

1.1. TBepnoe nopucroe TeIno.

1.2. ITornouaemoe BEMIECTBO, HAXOAAIIEECS B ra3e WU KUIKOCTH.

1.3. BemiecTBo, IIOTJIOIAEMOE U3 Ta3a MIIN KHUIKOCTH.



2.1. Ancopo0ar.
2.2. AncopOeHr.
2.3. A6copOTHB.
24. Jluarpamma COCTOSIHUS BJIQXKHOTO BO3ayxa PaM3uHa moctpoeHa B KOOpAHHATAX
H-x. Emie kakue nmapameTpbl BIQXKHOTO BO3/IyXa MOKHO OIPEENHUTh 110 3TOH Auarpamme?
a) SHTPOTIHIO,
0) Temneparypy,
B) apIUalIbHOE JaBJICHUE BOJSHOTO Iapa,
') OTHOCUTEJBHAS BIIAXKHOCTb,
1) aOCOTFOTHYIO BIIAYKHOCTb.
25. Cymka, mpu KOTOpOW MaTepual BHICYIINBACTCS B MOJIE
TOKOB BBICOKOW 4aCTOTHI:
a) cyOJIMManuoHHas,
0) KOHBEKTHBHaS,
B) KOHTaKTHasl,
T') TepMOpaaHaOHHAS,
1) TADICKTPUUECKAs.

Kpurepuu onieHKH ypoBHsI OTBETOB HA TECTUPOBAHMHU 10 AMCIUINJINHE
Bb1.B.J1B.03.01 «IIponecchbl ¥ annapaTbl XUMHYECKHUX TeXHOJIOT I

Pe3ynbTaThl TECTUPOBAHUS OLIEHUBAIOTCS MO CTO OaIbHOM mikane. 3a KaXKAbl NpaBUIIBHBINA
oTrBeT-4 Oamna, 3a HempaBWibHBIM 0TBeT-0 OamwioB. HaOpanHas cymMma OauioB MEpPEBOAMTCS Ha
JECATUOAITHHYIO IIKATY:

bamnsr BPC=(6amter TectupoBanus/100)*10.



MuHHCTEpCTBO HAyKH U BbICIIEro oopasoBanus Poccuiickoit denepanun
HmxaekaMCknii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) penepaabHOTO
roCyJapCTBEHHOTO OI0JKETHOTO 00Pa30BaTEIbHOIO YUPEXKICHUS BBICIIEIO 00pa30BaHUs
«Ka3zaHCKui HallMOHAIBHBIN UCCIIEIOBATENIbCKUIM TEXHOJIOTMYECKUI YHUBEPCUTET
Dakyremem mexanuyeckuii
Kageopa npoueccoé u annapamos xumuueckux mexuonoaui
Hanpasnenue nogrorosku: 15.03.04 AsroMatn3anys TEXHOIOTHYECKUX IPOLECCOB U

IIPOU3BOJICTB
[podunb/mporpamma:_ABTOMAaTH3AIMS TEXHOJIOTHYECKHUX MPOLIECCOB U MPOU3BOACTB (110

oTpaciasaMm)

CemecTp ouHasi, OUHO-3a04Has — 4; 3a04Hast — 5

YTBEPXIAIO
3aB. kadeapoii J.H. JIatbimos
« » 20 r.

Temsbl pedeparToB
no nucunmianae B1.B./1B.03.01 «IIponecchbl M annapaTbl XUMHYECKHX
TEeXHOJOT U

1 KommpeccopHbie ManmHsbL.

AnmnapaTsl 17151 MOKPOT'O TIbUIEYJIaBINBAHUS.
CrpyliHble HaCOCHI.

LMKIIOHBI.

KunkocTHbIE GUITBTPHL.

["a30BbIE QUIIBTPBI.

DAeKTPOPHUIBTPHI.

OcanurenbHble HEHTpUDYTH.

QunbTpyronye UeHTPUPYTH.
MexaHnueckre MeIajKH.

0. Anmapatbl ¢ «KHITSIIAM» CJIOEM.

1. TpyOuaTbie neyu.

12. IlneHOYHBIE anmapaTsl.

13. HacamoyHble KOJIOHHBI.

14. TapenbuyaTble KOJIOHHBI.

15. BeimapHblie anmaparsl.

16. AseorpomnHasi peKTH(QHUKAIIHSA.

17. DkcrpakTUBHAs PeKTU(UKALUS.

18. MomnexymnsipHasi TUCTHIUIAIINS.

19. Ancopbuwus.

20. KoHCTpyKIMN KOHBEKTHBHBIX CYIIHJIOK.
21. KoHCTpyKIMU KOHTAKTHBIX CYILIHJIOK.

22. KoHCTpyKIHMU TepMOpaIUAITUOHHBIX CYIITHIIOK.
23. KoHCTpyKIMu BBICOKOYACTOTHBIX CYIIMUJIOK.
24. KoHCTpyKIHU CyOIMMAIIMOHHBIX CYIIHIIOK.
25. AnmnapaThl 1711 MeMOpaHHBIX NTPOLIECCOB.

RRoOoOo~NO~wNE

Kpurepuu onenkn baaa
AKTYaJIbHOCTb TEMBI 1
IlosiHOTA pacKpBITHS TEMBI 1
Hanuuue coOCTBEHHON TOUYKU 3pEHUS 2
Hanuuune npesenranuum 2
JIOrMYHOCTb U MOCIIE0BATENBHOCTD U3JI0KEHUS 2
OtcyrcTBHE OMIMOOYHBIX WIIM IPOTUBOPEUYMBBIX MOJOKEHUH 2
Hmoeo 10




MuHHCTEpCTBO HAyKH U BbICIIEro oopasoBanus Poccuiickoit denepanun
HmxaekaMCkmii XUMHUKO-TEXHOJIOTHUECKUN HHCTUTYT (dunuan) penepaabsHOTO
roCyJapCTBEHHOTO OI0JKETHOTO 00Pa30BaTEIbHOIO YUPEXKICHUS BBICIIEIO 00pa30BaHUs
«Ka3zaHCcKuid HaIMOHAJIBHBIN UCCIIEIOBATEIIbCKUI TEXHOJIOTUYECKUN YHUBEPCUTETY
Dakyremem mexanuyeckuii
Kageopa npoueccoé u annapamos xumuueckux mexuonoaui
Hanpasnenue nogrorosku: 15.03.04 AsroMatn3anys TEXHOIOTHYECKUX IPOLECCOB U

IIPOU3BOJICTB
[podunb/mporpamma:_ABTOMAaTH3AIMS TEXHOJIOTHYECKHUX MPOLIECCOB U MPOU3BOACTB (110

oTpaciasaMm)

CemecTp ouHasi, OUHO-3a04Has — 4; 3a04Hast — 5

YTBEPXIAIO
3aB. kadeapoii J.H. JIatbimos
« » 20 r.

KoMiuiekT 3aianuii VIt KOHTPOJIbHOM PadoThI

no rucuumnjavie 51.B./1B.03.01 «IIponecchl 1 annapaThbl
XUMHYECKUX TEXHOJIOTHIiD)

Pemmmte 6 3amau: 2- mo rHUApaBiMKEe, 2-T0 TEIIOOOMEHYy M 2- TIO
mMaccooOMeny. OOs3atenen Oubnuorpaduueckuit cnricok. Homep BapuanTta-mo
nocjieqHUM Lr(paM HOMepa 3au€TKU. Y CJIOBUS 3a/1a4 MMHUCATh MOJHOCTHIO. Pemath
TOJIbKO BapuaHT (a).

Howmepa no nopsinky | Homepa 3agau
1 1, 29
2 4,15
3 9, 22
4 6, 27
5 3,13
6 5,15
7 10, 30
8 11, 14
9 2,28
10 7,17
11 8, 16
12 3,12
13 13, 22
14 19, 24
15 18, 20
16 2,23
17 20. 28
18 16, 24
19 11,13
20 10, 23
21 14, 25




22 19, 26
23 6,27
24 5, 15
25 17,30
26 12,21

3agaum mo ruApaBJINKe
3amaua 1. Paspexxenune B ammapare wusMmepsiercs U-oO0pa3HBIM TSATOMEpPOM,
3aMoJIHEHHBIM cepHOW kucioToi miuoTHocThio 1800 kr/m3. Ilokazanue Tsaromepa 3 cM. Haittu
aOcoJifoTHOE naBiieHWe B ammaparte B Ila, ecnu OGapomerpuyeckoe naBieHue B MM prT cT. a)
B=740 mm pr c1, 6) B=745 MM pT ct, B) B=750 MM pt cT, ) B=755 MM pr cT, n) B=760
MM PT CT , €) B=765 mm pr cT.
3agada 2. Ma"oMmeTp Ha TpyOOIpPOBO/IE, 3aIIOJIHEHHOM KUJKOCTHIO INIOTHOCTHIO
p kr/m3, mokaseiBaer gasienue 0,18 kr/m3. Ha xakyro BeicOTy h Haa TOYKOH NpHCOETUHEHHS
MaHOMETpa MOJHUMAETCSI B OTKPHITOM IbE30METPE JKUAKOCTh, HaXOJIIAsACT B TPyOOIpPOBOJIE.
a)p = 800 kr/m3,0)p = 850 xr/m3,B)p = 900 kr/m3,r)p = 1000 kr/m3,1)p = 1050 xr/™mM3, €)p=1100
Kr/M3.
3agaya 3. Ha manwiii mopmens nuamerpoM 40 MM pyYHOTO THAPABINYECKOTO
npecca aeiicteyer cuna 589 H (60 xrc). IlpeneOperas mnoTepsMH, OIPEACIUTH CHITY,
JEHCTBYIOIIYIO Ha MIPEcCyeMoe TeJ0, €Clid AuaMeTp Oonbioro nopuHs D mwm.
a) D=200 mm, 0) D=250 mm, B) D=300 mm, r) D=350 mm, 1) D=400 mm, ) D=450 mm.
3amaua 4. Jlunamudeckuit xkodpdumment Bszkoctu xuakoctu npu 500 C 30
MmIlasc. OTHOCHTENBHAS TUIOTHOCTD KHUAKOCTH A. ONpenenuTs KHHEMaTHIeCKui K03 uimeHt
Bs3koctu. a) A=0,8; 6) A=0,85; B) A=0,90; 1) A=0,95; 1) A=1,0; ¢) A=1,05;
3amava 5. XoJI0aMIBHUK cOCTOUT U3 19 Tpyd nmamerpom 20x2 mMm. B TpyOHOE
MPOCTPAHCTBO XOJOIWIBHHUKA TMOCTYMMAaeT BOJa MO TPyOOmpoBOAYy AMaMeTpoM 57x3,5 M.
CkopocTb BojibI B TpyOonpoBoae ® M/c. OnpenenuTb CKOPOCTh BOABI B TPyOaxX XOJOJUIBHUKA a)
®=0,8 m/c ,0) ®=1 m/c, B) ®=1,2 M/c, T) ®=1,4 m/c, 1) ®=1,6 m/c, ¢) ®=1,8 m/c.
3anaya 6. Ilo Tpybam TemiooOMeHHHKa, cocTosuero u3 379 tpyd auameTpom
16x1,5 mm, mpoxoaut a3ot B konuyectBe V M3/4 (mpu 00 C u 760 MM PT.CT) MOJ AaBICHUEM
Pu36=3 xrc/cm2 (0,3 mlla). Azot Bxoaut B TeruioodOMenHuk npu 1200 C, Beixoaut npu 300 C.
Omnpenenuth CKOPOCTh a30Ta B TpyOax TEIIOOOMEHHWKa Ha BXOAe M Ha BhIxone: a) V=5800
M3/4, 6) V=6000 m3/4, B) V=6200 Mm3/4, 1) V=6400 m3/4, 1) V=6600 m3/4, ¢)V=6800 M3 /4.
3amaya 7. Beipasuth B 00mIeM BUAE THAPABIMYECKUN paUyC MPU HATIOPHOM
TEUEHUU: a) JJIs KOJIBIICBOTO CEeUeHUs; 0) I KBaJApaTHOTO CEUYEHUS; B) IS MPSIMOYTOJIBHOTO
CEUeHUs; T) Ul KPYIJIOTO CEYeHUs; 1) Ul pOMOMYECKOro CeUeHUs; €) i paBHOCTOPOHHETO
TPEYroJIbHHKA.
3agaua 8. OmnpenenuTb peXUM TEUYEHHUS BOJABI B KOJBIEBOM IIPOCTPAHCTBE
TEIJIOOOMEHHMKA THMA «TpyOa B TpybOe». Hapyxknas tpyba 96x3,5MM, BHyTpeHHSs 57X3 MM,
pacxon Boabl V M3/4, kuHeMaTuueckuit ko3 duuuent Bsa3koctu Boasl 10-6 m2/c: a)V=1,8 m3/4;
0) V=2,2 m3/q; B) V=2,6 Mm3/q; 1) V=3,0 Mm3/4; 1) V=3,4 m3/4; ) V=4,0 m3/u.
3agaua 9. OmpenenuTb MECTHYIO CKOPOCTh Ha OCH TPYOONpPOBOJA ITHAMETPOM
57x3,5 MM mpu TNPOTEKaHWHW IO HeMy Boabl B KosmuectBe V M3/4. KuHemaTudeckuid
kod¢ dunmeHT Bsizkoctu Boabl 10-6 m2/c. a) V=0,2 m3/4; 6) V=0,4 m3/4; B) V=0,6 M3/4;
r) V=0,8 Mm3/a; 1) V=1 m3/q; e) V=1,2 m3/u.
3amaua 10. Hacoc mepekaumBaeT *HMIKOCTb IUIOTHOCTBIO p Kr/m3. Ilokasanue
MaHOMETpa Ha Har"erareibHoM TpybOompoBoge 1,8 krc/cm2 (0,18 MlIla), mnokazanue
BakyymMMeTpa (pa3pekeHHe) Ha BCACHIBAIOIIEM TPYOOMPOBOJE mepes HacocoM 29 MM pT. CT.
Manomerp mnpucoenuHeH Ha 0,5 M Bellle BakyymMMmeTpa. JlMameTpsl BCACBIBAIOIIETO U
HarHeTaTeJIbHOTro TPyOOIpoBoaa oauHaKkoBEl. Kakoii Hamop pasBuBaer Hacoc? a) p=800 xr/m3,
0) p=850 kr/m3, B) p=900 xr/™m3, 1) p=1000 kr/™m3, 1) p=1050 kr/™M, €) p=1100 KT/M3.



3amaua 11. Hacoc nepexaunBaeT KUAKOCTh INIOTHOCTBIO p KI/M3 U3 pe3epByapa
¢ atMocdepHBIM JIaBICHWEM B alapar, JaBjieHue B KoTopom Pu3z0=37 krc/cm2, wiu 3,7 Mlla.
Bricora moasema 16 m. O01iee COMpOTHBIIEHNWE BCACHIBAIOIICH M HarHETATEIbHOW TUHUH 65,5
M. Onpenenuts NoJHBIN Hamop Hacoca. a) p=800 kr/m3, 6) p=840 kr/m3, B) p=880 kr/m3, T)
p=920 xr/m3, 1) p=960 xr/m3, e) p=1020 kr/m3.
3amauva 12. Onpenenuts KII/] nHacocHol yctanoBku. Hacoc momaer 380 am3/mun
KHUIKOCTH OTHOcUTenbHOU mmoTHOCTH A. Ilomubrii Hamop 30,8 m. Ilorpebnsiemas nBuraternem
MorrHocTh 2,5 kBT. a) A=0,83; 6) A=0,86; B) A=0,90; 1) A=0,95; n) A=1,02; ¢) A=1,08;
3amaya 13. [IpousBoguTenbHOCTh Hacoca 14 am3/c KHUIKOCTH OTHOCHTEIHHOU
miotHocTd A. Tlonueii wamop 58 M, KIIJI nacoca 0,64, KIIJ nepemaum 0,97, KIIJI
anextpoasurarens 0,95. Kakoil MOIITHOCTH ABUTATENb HA/10 yCTaHOBUTH? a) A=0,85;
6) A=0,91; B) A=0,97; 1) A=1,03; n) A=1,08; ) A=1,12;
3anmaga 14. Ilo Tpybe aquamerpom 37x3,5 MM TEYET )KHUAKOCTh CO CKOPOCTBHIO (.
3a CKOJIBKO MUHYT MOKHO 3aIllOJIHUTh EMKOCTh 00beMoM 10 M3 ? a) =1 m/c,
0) =1,3 M/c, B) ®=1,7 m/c, T) ®=2,1 Mm/c, 1) ®=2,3 M/c, e) ®=2,5 m/c.
3amada 15. mpu KaKOM MacCOBOM PacXoe BOJBI B TPyOe THaMEeTpoM 25x2 MM
Oyner HaOmomaTbes pPa3BUTHIA TypOyieHTHBIA pexkum? IInotHocts Boabl p=1000 xr/m3.
Bsizkocth Bogbl v M2/c. a) v=0,6x10-6 m2/c, 6) v=0,8x10-6 m2/c, B) v=1,0x10-6 mM2/c,
r) v=1,2x10-6 m2/c, 1) v=1,4x10-6 m2/c, e) v=1,6x10-6 m2/c.
3amaua 16. O6wem nmomamneid BaHHbl 0,35 M3 . Boma momaércs B He€ Mo
TpyOompoBoay nuamerpoMm 12 mm. OmpenennuTts peskuM ABIKEHHS BOJBI B TpyOe, €cii BaHHA
3amoJIHAETCS BOJOW 3a T MHUH. a) T=10 MuH, 06) 1=13 MuH, B) =16 MuH, T) 7=20 MuH, 1) 1=25
MuH, €) =30 muH. BsizkocTs Boabl v=10-6 m2/c.
3anauva 17. B annapare umeertcs mok nuametpoM 500 mm. Haittu cuny naBineHus
KHUJIKOCTH Ha KPBIIIKY JIIOKA, €CJIM BBICOTA CTOJ0A XHIKOCTH Haja LEeHTpoM Jroka 1500 mm.
N36biTounOe maBnenue Haja cinoem kuakoctu 0,5 MIla. [I10THOCTD KUAKOCTH p. a) p=800
kr/mM3, 6) p=840 kr/m3, B) p=870 kr/m3, 1) p=920 kr/m3, 1) p=960 kr/™M3, €) p=1030 kr/m3.
3amaua 18. Tpyba amamerpom 100 MM, O KOTOpOH IBHXKETCS BO3AYX CO
CKOpOCTBIO 15 M/c, pa3BeTBisieTcss Ha JBe TpyObl auamerpom d. a) d=45 mm, 6) d=50 mm, B)
d=55 mmM, 1) d=60 MM, 1) d=65 MM, ¢) d=70 mm. HaiiTu CKOPOCTh BO31yXa B OTBETBIICHHSIX.
3anaya 19. 3a kakoe BpeMs 3anoIHUTCSA eMKOCTh Ha 200 J1, eciii B He€ MOCTymnaeT
Boja 1o Tpyde auamerpom 20 MM co ckopocThio ®? a) =1,0 m/c, 6) w=1,5 m/c,
B) ®=1,6 m/c, 1) ®=1,9 m/c, 1) ®=2,2 M/c, ) ®=2,5 m/c.
3amaua 20. [lo xanany ceuenueM 200x300 MM ABMXKETCS BO3JyX CO CKOPOCTBIO
o. Haiiti kputepuii PeiiHonbaca, ecnm Bsa3kocTh Bozayxa 1,5x10-5 m2/c. a) w=10m/c, 6) ®=12
M/c, B) ®=14 m/c, ) ©®=16 m/c, 1) ®=18 m/c, ) ©®=20 m/c.
3agauya 21. Haiitu MaccoBelil pacxon Bo3ayxa ¢ BsskocThro 1,8x10-5 Ila u
WIOTHOCTBIO 1,2 Kr/M3 yepe3 TpyOy nuamerpom d, mpu KOTOPOM OYIET JTOCTUTHYT Pa3BHUTHIA
TypOyneHTHbIH pekuM. a) d=200 mm, 6) d=250 mm, B) d=300 MM, 1) d=350 mm, 1) d=400 MM, €)
d=450 mm.
3amgava 22. M30bITOuHOE AaBieHHE B ammapaTte aquamerpoMm 3 M Pus6. BricoTa
ciost BoAsl B anmmapare S5 M. [lnotHocts Bosbl p=1000 kr/m3. HaliTi cuiny gaBieHHs Ha HUKHIOIO
KphIIKY. a) Pu36=2 arm; 6) Pu36=2,5 arm; B) Pu36=3 arm; r) Pu3z6=3,5 arm; n) Puz6=4 atm; e)
Puz6=4,5 atm.
3amada 23. B éMKOCTH ¢ BOJOPOJIOM HMMEETCS paspekeHue (Bakyym) PBak u
nojaepxuBaercs temmeparypa 800C. HaiiTu mioTHOCTH BoJoOpoja, e€ciau O0apoMeTpHuecKoe
napienue 745 MM pt ct.: a) PBak=100 mMm pT cT. 6) PBak=150 MM pT CT.
B) PBak=200 mm pt cT. T) PBak=250 MM pt cT. 1) PBak=300 MM pt cT. €) PBak=400 mm
pT CT.
3amaua 24. Yepes tpyOy auamerpom d m mmuHOoM L momaéres 3,6 Thic. M3/4
BO31yxa. Bo CKOJNBKO pa3 HalO yBETUYMUTH HAMOpP BEHTHIATOpa Ui moaauu V m3/4 Bozmyxa?
Koaddunment ruapaBinyeckoro TpeHUss A TocTosHeH. [loTeps Hamopa Ha TpeHHE



MIPONOPIMOHANIbHA KBajapaTy ckopocTH Bozayxa: a)V=4000 m3/4; 6)V=4500 m3/4; B)V=5000
M3/9; 1) V=5500 M3/4; 1) V=6000 m3/4; ¢) V=6500 m3/4.
3agaua 25. CKOpOCTHOH Hanmop Bojabl B TpyOe auamerpoMm 50 mm paBeH hck ,
HaWTH MacCOBBIM PacXo]l BOJbI, IPUHUMAs JIOKAIbHYIO CKOPOCTh 3a cpeAHiok0. [I1oTHOCTh BOABI
1000 kr/m3. a) hck=10 mm, 6) hck=15 mm, B) hck=18 mm, r) hck=22 mwm,
1) hck=26 mm, ¢) hck=30 mm.

3amauya 26. Haiitu mnotHocth 3tanHa (C2H6) mpu temneparype 100 0C u
M30BITOYHOM JaBieHUH Pu30 , ecnm OapoMeTpuyeckoe naBiieHHe paBHO 750 MM PT. CT.: a)
Pu36=10 xIla; 6) Pu36=25 xlla; B) Pu36=40 xlla; r) Puz6=60 xlla; a) Pu36=80 «xlIla; e)
Pu36=120 xIIa.

3anmaua 27. Haiiti nuametp TpyOBI utsl 3amoiaHeHHs eMKocTH 60 M3 3a T MUH.
Cxopocts Bonbl 2 m/c: a) =10 muH, 6) =12 muH, B) =14 MuH, 1) =16 MuH, 1) =18 MuH,
e) 1=20 MuH.

3amgaua 28. [To Tpybe nuamerpom d u mmHOM L mepexaunBaeTcst 5 M3/4 BOMBI.
Bo cKOIBKO pa3 U3MEHUTCS THAPABINYECKOE CONPOTUBIICHHUE TIPU YBEIIMYCHUN PACcX0ia BOABI JI0
V Mm3/4, ecnu k03¢ GULIMEHT TUAPABINYECKOTO TPEHUS MOCTOSHEH, a MOTEPsl HAMlopa Ha TPEHUE
MPONOPIIMOHANIFHA KBaApaTy CKOpocTH Boasl ? a) V=6 m3/4; 6) V=8 m3/4; B) V=10 M3/4; r)
V=12 m3/q4; n) V=14 m3/4; ) V=16 m3/u.

3amaua 29. Ilo TpybonpoBoay BHyTpeHHHM auameTpom 200 mm, mmuao# 1000
M miepenaeTcs Bogopos B konudectBe G kr/a. Cpegnee abcommoTHOEe naBineHne B cetd 1530 Mm
pt ct. Temmnepatypa raza 27 0C. Onpenenuts moTepro naBieHus Ha Tpenue: a) G=75 kr/4, 0)
G=85 xr/u, B) G=95 «xr/4, r) G=100 kr/4, 1) G=110 kr/4, e) G=120 xr/u. Koscddpuuuent
ruapasiandeckoro tpenus A = 0,03.

3amaua 30. CkopocTh CTpyH Ha BbIXOAE M3 AM(Py30pa TOPHU3OHTAIBHOTO
BOJIOCTPYHHOTO Hacoca ® M/c. Boma Beixomgut u3 auddysopa mox atMochepHbIM JTaBICHUEM.
Huametp BbIxoaHoro otBepctusi Auddysopa (ceuenue Il) 62 MM, auamerp OTBEpCTHs COILIa
(ceuenue |) 30 mm. Mcnonb3ys ypaBHeHue bepHymin, onpenenuTb TEOPETUUYECKYI0 BBICOTY H,
Ha KOTOPYIO MOXET OBITh MOAHITa OTKauMBaeMasi U3 OTKPBITOM eMKOCTH BoAa, a) w=1,4 m/c, )
o=1,6 m/c, B) ®=1,8 mM/c, 1) ©®=2,0 m/c, 1) ®=2,2 m/c.

3aaun mo TensI000Meny.

3amaua 1. B temnoooMennuke G T1/4 ameroHa oxmnaxmaroT oT 50 °C go 30 °C
Bojo, Harpematouieiics ot 20 °C npo 30 °C. Haiitu pacxoa Boabl U KO3(PHUIUEHT
TEIJIONepeladyd MpU TMOBEPXHOCTU Terionepenaun 9 M2 . TemnoéMkocTh aretoHa 2263
Jx/(xr*K), a) G = 41/4,6) G=61/4, B) G=281/4,T) G=51/4, 1) G="71/4, ¢) G=91/u.

3amaua 2. B KoHIeHcaTope ¢ TIOBEpXHOCTBbIO TeriooOMeHa 142 w2
KOHJIGHCHpYyeTCsl Tapel Tojyona mpu temmeparype 110 °C. Boma B kommuectBe V M3/4
Harpesaercs oT 20 o 45 °C. Halitu cpenHuii TeMnepaTypHbIH Halop, TEIJIOBYIO Harpysky u
kod(pdurment teronepenaun. Termmoémkocts Boasl 4190 JDbk(kr*K), a) V=10m3/4, 0)
V=15m3/4, B) V=20M3/4, ) V=12,5M3/4, n) V=17,5m3/4, ¢) V= 22,5mM3/4
3amaya 3. B peaktope mpoTekaeT peakuus ¢ BoiieneHneM Q kBT TeruioBoit

SHepruu. Temno OTBOAUTCA BOJOW, Npoxoidiied mo Tpyokam auamerpoM 20Xx2 MM H
HarpeBatomeiics ot 35 °C go 45 °C. OnpenenuTs pacxojl BOJBI U YHCIO TPYO, MPU KOTOPOM
Oynmer oOecredeH pa3BUTHIH TypOyJACHTHBIA peXuM €€ TedeHUs. [ermIoéMKOCTh BOMIbBI
4190/1x/(xr x K). Bsizkocts Boget  10-6 M2/c, a) Q = 100 kB, 6)Q = 120 kBT, B)Q = 150 kBT,
r) Q=110 xBt, 1)Q =130 xBt, ¢)Q =140 kBT.

3anava 4. B termmooOmennuke co 111 TpyOkamu quamerpom 25X2 MM U JUIMHON
4m HeobOxomuMo HarpeTh Boay oT 15 °C go 42 °C. HarpeB OCYIIECTBISICTCS BOJSHBIM TapoM,
koHneHcupyrommumcs npu 120°C. Halitu pacxon Bobl, eciau koddduimeHT termtonepenaun K =
(Br/M2xK), Termmoemkocts Boast 4190 JIx/(kr x K), a)K=1400 Br/(M2 x K), 6)K=1700 B1/(M2 x
K), 8)K=2000 Bt/(M2 x K), 1)K=1200 B1/(M2 x K), 1)K=1500 B1/(M2 X K), )K=1850 B1/(M2 X
K).



3anaua 5. YailHuk Maccoil 1kr ¢ aByms auTpamu BoAbl U TemmepaTypoi 20 °C
MOCTaBWJIM Ha ra3oByl0 IUIMTY. YUepe3 T MMH BOja 3aKkumena. 3a Kakoe BpeMs MpPH TaKOM JKe
noaBoje Teruia BeIKUMHAT 15% Boawl? Temnoemkocts cramm 500 JDx/(xkr x K),TemmoemkocTtsb
Boawl 4190 Jx/(kr x K), Teruiora nmapoo6pazoBanus Boasl 2260 kJx/kr, a) T= 8 muH, 06) T = 12
MMH, B) T =15MuH, r) t= 10 mun, 1) T= 13,5 MmuH, ¢) T= 17 MuH.
3amaya 6. B TeruooOMennuke npu temrepatype 117,7 °C konaeHcupyrotes G
KI/MHH MapoB OyTHIIOBOTO criupTta. Bojga mpoxoauT nmo tpyOkaM 25 X 2 MM U HarpeBaercst oT 25
°C mo 43 °C. Halitu pacxon BOABI M YHCIO TPYOOK, MPU KOTOPOM OyneT HaOII0IaThCs
TypOyJeHTHBIN pexnM e€ TeueHus. Ternora xoHAeHcanuu OytunmoBoro crupra 589 JIxk/KT,
termoeMKocTh Boabl 4190 JIx/(kr x K), Ba3kocts Boasl 10-6M2/c. a) G =60 kr/mun, 6) G = 90
kr/muH, B) G = 120 xr/mMuH.
r) G =70 kr/muH, n) G = 80 kr/muH, ¢) G =115 kr/muH.
3amaua 7. B MexTpyOHOM TMPOCTpPAHCTBE UCHAPUTENS KOHICHCUPYETCS
BoAsHOM map mpu Ttemmeparype 120 °C. B TpyOHOM mpoCTpaHCTBE KHITMUT OEH30J TIpH
temneparype 80 °C. Koaddunuent termmoornaun mis napa 10 kBt /(M2 x K), a ans 6enzona 1
kBt /(M2 x K). HaliTu Temmeparypy CTEHKH CO CTOPOHBI Mapa M CO CTOPOHBI OEH30/1a TPH
koapdunuente termonepenaun K=B1/(M2 x K), a) K=300 Br/(M2 x K), 6) K=500B1/(M2 x K),
B)K=800BT1/(M2 X K), r) K=200 B1/(M2 x K), 1) K =400 B1/(M2 X K), €) K =600 B1/(M2 X K).
3amaga 8.G xr/u xsopodopma Heobxommmo HarpeTh oT -10 °C  mo 61 °C
HACBIIIEHHBIM BOJSHBIM MapoM ¢ Temiieparypoil konaeHcanuu 100 °C . MoxHO Ju i1 3TOro
HCII0JIb30BaTh TEIUIOOOMEHHUK ¢ 37 TpyOkamMu AuamMeTpoM 25X2 MM JIUMHOM 2 M 1pu
koapdunmente Temwnonepeaaun 250 Br/(M2 x K)? TemnoemkocTs xaopodopma 965 JIx/(kr x K),
a) G=4000 xr/4, 6) G=5000 kr/4, B) G=6000 kr/4, r) G=3000 kr/4, 1) G=7000 kr/4, ¢) G = 8000
Kr/4.
3amaua 9.B TermmooOMenHuKe npu Temreparype 85 °C KOHIEHCHPYIOTCS IMaphl
6eH3ouna, a Boga HarpeBaetcs oT 34 °C 1o 44 °C. TernnooOMeHHUK uMeeT N TpyOOK AMaMeTpoM
25 X 2 MM, MO KOTOPBIM MPOXOAUT Bojxa. HalTu cpemnuii TeMmrepaTypHBIM HAmop U pacxon
BOJIbI, 00€CTIEYNBAIOIINI Pa3BUTHIA TYpOYIEHTHBI pexuM e€ TeueHusa. Bsskocts Bombl 10-
6m2/c, a) n = 206 i, 6) n = 257 wr., B) N =384 wrT, r) N =747 wr., 6) N =666 wr, B) N
=1048 .
3amava 10. B xonmoaunsauKe npu Temreparype -6 °C ucnapsiercss G Kr/MuH
xyaznoHa -12. CKOJBKO JIbJIJa B HEM MOKHO MOJIYYUTh 32 CYTKU U3 BOJbI ¢ Temneparypoit 20 °C .
Temnoemkocts Boabl 4190 JIx/(xr x K). Tennora kpucramnuzauuu Boast 380,7 xJlx/kr. Temnora
napoobpazoBanus xnagona 158 kJlx/kr, a) G = 2 kr/muH, 6) G = 4 kr/muH, B) G = 6 KI/MUH, T)
G = 8 kr/muH, 1) G =10 kr/muH, e) G = 12 kr/mMuH.
3amaua 11. Haiitu pacxon BoasHOro mapa co creneHbto cyxoctu 0,95 u
temriepatypoit 110 °C mst marpeBa V M3/4 Bozayxa ot -30 °C 1o 20 °C . OnpenenuTs CpeaHHiA
TemneparypHelii Hamop. Temnora kouaencanuu mapa 2234 x/x/kr. TermioeMKocTh BO3ayxa
1000 JIx/(kr x K), a)V=12x103 m3/4 , 6)V=16x103 m3/4 , B)V=2x104 m3/4, 1)V=10x103 M3/ ,
n) V=14x103 m3/4, e) V=18x104 m3/u.
3amauva 12. B temmooomennuke G 1/4 meranona HarpeBaiot ot — 10 °C mo 60 °C.
Bona nBmxercs npotuBotokoM U oxjaxaaetrcs ot 80 °C no 40 °C. Onpenenutb pacxoa BOAbI U
CpeIHHI TeMmIepaTypHblii Hamop. TermmoemkocTs MetwioBoro cmmpra 2515 JDx/(kr x K).
Temnoemkocts Boabl 4190 JIx/(xkr x K),a) G=3 1/94,6) G=6 1/9,8) G=9 1/4, 1) G =2 1/4, 1)
G =5 1/4, e) G=28 1/u.
3anmaga 13. B kanmopudepe V m3/4 Bo3ayxa HarpeBaroT oT - 10 °C o 35 °C BoaoH,
oxyaxnaromercss To 70 °C ngo 48 °C. Hailtu pacxoa BOJbl M CPEHUM TEMIEPATypHbIA HAIop
npu npotuBoToke. TemmoemkocTs Bo3ayxa 1000 [Ix/(kr x K). Termmoemkocts Boabl 4190 JIx/(kxr
x K),a) V=104 m3/4,6) V = 1,5x104m3/4, B) V = 2x104m3/4. 1)V = 1,2x103Mm3/a, 1) V = 1,6 x
103 m3/4 , ) V=1,8x104 m3/4.
3amava 14. B terumooomennuke ¢ 783 TpyOkamu amameTpoM 25 X 2 MM U
JUMHON 4 M wucmapsiercss Toiayon 1npu Temneparype 110,8 °C. Temmneparypa KoHIEHCAlUH



BoasHoro napa 133 °C. Haliti TemoByio Harpysky, eciau ko3dduuuent remnonepenaun K =
(Bt/m2 x K), a) K=800Bt1/(M2 x K), 6) K= 1500 Br/(M2 x K), B) K=2000 Br/(M2 x K), 1) K=
1000B1/(M2 x K), 1) K= 1200 Bt/(M2 x K), ¢) K= 1800 Bt/(M2 x K).
3agaya 15. DpekTpuyeckuil mojaorpeBaTesib BoJbl MOIIHOCTHIO 10 kBT mmeer
Maccy 10kr u cogepxut 501 Boabl. 3a Kakoe BpeMs BOJIa HarpeeTcs 10 TEMIEPATypbl KUIIEHUS,
ecnu ee HadasibHas Temnepatypa t °C? CKoJIbKO BOAbI BEIKMUIUT 3a 15 MuH. TernoemMkocTh cTanu
500 JIx/(xr x K),remmmoemkocts Boasl 4190 JIx/(xr x K), Ternora napoodpazoBanust Boasl 2260
k/x/kr,a)t =10°C,6)t=20°C, B)t =30°C, )t =15°C,0)t= 25°C, B)t =35°C.
3amaua 16. B pexynepatuBHOM TEIUI00OMEHHUKE HEOOXOAMMO HarpeTsh 14,4 1/4
n3o0ytanona ot 20 °C mo 40 °C 3a cyer Temia OyraHona , pacxonx koroporo 10,8 /4, a
HavajbHasg TeMmmepatypa t C. OnpenenuTbh MOBEPXHOCTh TEMIO00OMeHa Tpu KOd(PQHUIMEHTe
teronepenayn 150 (Br/m2 x K), remmoemkocts m3o06yranona 2560 Jx/(kr x K), a) t = 100 °C,
6)t=109°C,B)t =117,7°C, r)t =105°C, 0)t =112 °C,B)t =115 °C.
3agaya 17. B cMecuTenb ¢ MEXaHUYECKUM MPUBOJOM MOIIHOCTHIO 40 kBT
3arpy3uin 250 kr kayuyka ¢ Temmnepatypoit 15 °C. 75% noaBoauMoi sHEPTUH HIIET Ha Pa30rpeB
Kayuyka 10 temnepatypsl t °C, a octaiabHasi SHEpPrusi OTBOAUTCS BOAOMW, Harpesaroieiics ot 30
°C 1o 38 °C. Haiitu pacxo Boabl ¥ POIOJKUTEIBHOCTh OJHOIO LIUKJIA. TenaoeMKoCTh KayuyKa
1680 Jx/(xr x K),TermoemkocTs Boabl 4190 JIx/(kr x K), a) t =50 °C, 6) t = 60 °C, B) t = 70 °C,
r)t=80°C, m)t=90°C,e)t=298°C.
3amaua 18. B cranpHOM emkoctu (TeroemkocTh ctamu 500 JDx/(kr x K))
Macco 2 kr comepxkutcst 10 kr Bojabl ¢ HauanpHOUM TemmepaTypoit t °C. 3a kakoe BpeMs Boja
Harpeercst 10 100 °C snextpoHarpeBareneM MOIHOCTBIO 3 KBT? CkonbkO BpeMEHM yWIET Ha
ucnaperne 2 kr Boawl? Termoemkocts Boabl 4190 [x/(kr x K), Terutora ucmapenus Bojasl 2260
kJx/kxr, a) t=10 °C, 6) t=15 °C, B)t=20 °C, )t = 25°C, n) t = 30 °C, B) t = 35 °C.
3agaua 19. Anmapar nuamerpoM | M W JIMHOW 4 M TOKPBIT CTEKJIOBATON
tonuHoi 20 MM ¢ koaddunmentom terionpoogHoctu 0,04 Bt/(m x K). Temneparypa creHku
anmapara t °C, Bozayxa B nomemienuu 20 °C. Koaddunuent termoornaun kK Bo3ayxy 10 Br/(m2
x K). Haiitu TernoBoii moTok k Bo3nyxy, a) t =120°C, 6) t =150 °C, B) t =200 °C, r) t =220 °C, 6)
t =240 °C, B) t = 270 °C
3amaua 20. B KOXyXxoTpyO4yaToM  KOHAEHCATOpPE C  IOBEPXHOCTBHIO
Teronepenadyd 35 M2 KOHIGHCHUPYIOTCA Tapel OeHzona mpu Temrepatype 80,2°C, Bona
HarpeBaetcs ot 35 no t °C. Haiitu pacxon Boasl npu ko3 duuuente reronepenayun 600 Br/m2
x K. Terutora konnencanuu napos 6enzona 395 Jx/kr. TermoemkocTs Boasl 4190 JIx/(kr x K),
a)t=40°C,0)t=44°C,B)t=47°C, r)t=50°C, n)t=55°C,e)t=60"°C
3amaua 21. B TemmooOmennuke 1,8 T/4 4YeTBHIPEXXJIOPUCTOTO Yriiepojaa
HE00X0AMMO OXJIaAUTh 0T Temmeparypsl 76,7 °C no t °C Bonoii, Harpesatomeiics ot 28 °C no 43
°C. Haiitu TemoByl0 Harpy3kKy M CpEeIHUN TEMIIEpATypHbId HAmop [Jsi MpsSAMOTOKa U
npotuBoTOKa. TeruoemkocTs Boibl 4190 Jlx/(kr x K). TemioeMKOCTh YeTBIPEXXJIOPUCTOTO
yraepona 920 JIx/(kr x K), a) t=40 °C, 6) t=50 °C, B) t =60 °C, ) t=35°C, n) t =45 °C, e) t = 55
°C.
3amauda 22. B termoo6mennuke mipu Temmeparype 90 °C xonaeHcupyrot 18 1/4
HACBIIICHHBIX MapoB Oen3ona. Haiitu pacxon Bozasl, Harpesatomeics ot 30 °C mo t °C.
OnpeaenuTh MOBEPXHOCTH TetiooOMeHa npu ko3¢ dunuente Tertonepeaaun 400 Br/( m2 x K).
Terota konaeHcanuu napos 6enzona 400k x/kr. TermoemkocTs Bojabl 4190 [Ix/(kr x K),a) t=
40°C,0)t=45°C,B)t=50°C, )t =55°C, n) t = 60°C, e) t = 58°C.
3amaua 23. B temooOmennuke npu temnepatrype 80 °C xonaencupyior G T/4
HACBHIIICHHBIX TIAPOB CMECH OEH30J — TOJyoJ, cozaepxkameid 85% maccoBbix OeH3omna. Bona
HarpeBaercs oT 33°C o 47°C. Koapdumment temonepenaun 400 Br/( M2 x K). Haiitu pacxon
BOJIBI U MOBEPXHOCTh TeriooOMeHa. Temnora KOHAEHCAMU CMecH MapoB OeH30ia U TOoJyoJia
380 k/Ix/kr. Temmmoemkocts Boabl 4190 Jx/(kr x K), a) G =13 1/4,6) G =16 1/4, B)G = 19 1/u.
r) G=81/4,0) G=101/4,B)G =17 1/u.
3anmaga 24. B temmmooOMeHHUK mogaoT V M3/MUH BOJBI ¢ Temneparypoir 45 °C



n HarpeBaroT ee KonaeHcupywoummumes 1pu  100°C  BoasHeiM napom. IloBepxHocTb
teronepenaun 61 m2, koadpdunuent teronepenaun 800 Br/(m2 x K). TemmoeMKkocTh BOAbI
4190 Ix/(xr x K). Ilmotrocts Bozabl 1000 kr/m3. Onpexnensisi cpeAHUN TeMIlepaTypHbIH HaIop
Kak cpelHeapu(MEeTHUECKYI0 BeIMUMHY, HAUTH KOHEYHYIO TeMIeparypy Boabl, a) V=3 m3/4, 0)
V=5 m3/4, B) V=8 M3/4, r) V=10 m3/4, 1) V=12 M3/4, ¢) V=14 m3/9

Bamauva 25. CrajgbHasg eMKOCTh Maccoii 2T ¢ 8M3 BOAbI CHAOKeHA 3MEEBHUKOM, B
koTopoM nipu -1C ucnapsierca G /4 ammuaka. 3a Kakoe BpeMsi eMKOCTb U BOJIa OCTBIHYT 25 10
5 ? Tenmoemkocth ctamu 500 JIx/(kr x K),rerumoemkocts Boasl 4190 JIx/(kr x K). Teruora
ucnapenns ammuaka 1300 xJx/kr, a) G = 50 xr/4, 6) G = 60 kr/4, B)G = 70 kr/u.

3amava 26. Haiitu pacxos BOJBI M MMOBEPXHOCTh TETUIOOOMEHA ISl OXJIAXKICHUS
G 1/ kepocuna ot 130 °C no 60’ °C. Boma narpeBaercs ot 30 °C no 45 °C. Koadpduuument
teronepenadn 300 Bt/( M2 x K). Temmoemkocts Boasl 4190 JIx/(kr x K). TemmoemMkocTh
kepocura 2100 JIx/(kr x K). a) G=101/4,6) G=141/4,B) G=18 17/u, 1) G=51/4, 1) G =12
/4, ¢) G=161/u.

3amaga 27. B Teruiooomennuke G kr/muH ¢eHona nHarpeatoT ot -20 °C mgo 50
°C BojaoH, oxnaxmaaromieics or 75 °C mo 45 °C. Koaddumnuent termnonepenayuun 300 Br/(m2 x K).
Haiitu pacxoj Boasl U moBepXHOCTH TeroooMeHa. Terumoemkocts Geromna 2350 JLx/(xr x K).
TennoemkocTs Boasl 4190 JIx/(kr x K). a) G = 60 kr/mun, 6) G = 120 kr/mun, B) G = 180
kr/muH. 1) G = 30 kr/muH, 1) G =900 kr/mMuH, ¢) G = 150 kr/™MuH.

3amava 28. CtanpHOU ammapat maccoit 600 kr, comepskanuii 3T XjopOeH301a,
HMMeEeT NapoByl0 pydaniky miomaasio 6 M2. 3a kakoe BpeMst xiopOeH3oa Harpeercs ot 20 °C o t
°C, ecau B pyOallKy I0/aBaTh HACHILEHHBIH BOASHOM map c Temmeparypoir 120 °C.
Koaddunment terumonepenaun 200 Br/(M2 x K). Temmoemkocts ctamu 500 JIx/(xr x K).
TennoemkocTs xmopoenzona 1340 Jx/(xr x K), a) t =40°C, 6) t =60 °C,B) t=80°C, )t =50
°C, ;) t=70°C, e)t=90-°C.

3amaya 29. Bo ckonbKO pa3 MOBBICUTCS TEPMUYECKOE COMPOTHUBICHUE CTEHKHU
CTaJIBHOTO 3MEEBHKAa, CBEPHYTOr0 U3 TpyObl AMaMeTpoM 38 X 2,5 MM, €CJIM MOKPHITh €€ CI0eM
sManu ToimuHoN 6 MM? CuuTath CTeHKY Iiockod. Koaddumment temnonpoBogHOCTH CTaU
46,5 Bt/(M x K), a amamu 1,05 Br/(m x K), a) 6 = 0,3 mm, 6) 6= 0,4 MM, B) 6= 0,5mm, T) 6 =0,6
MM, 1) 0 = 0,7 MM, €) 0 = 0,8 MMm.
3agauva 30. [TaponpoBon nnuHHOM 40 M, AuameTpoM 51x2,5 MM TOKPBIT CIIOEM

M30JIALMU TOJIIMHONH O MM, TeMIepaTypa HapyXHOH moBepxHocTH m3oysiuuu t2 = 45 °C, a
BHyTpeHHel t1 = 175 °C. OmnpenenuTh KOJIMYECTBO TEIUIOTHI, TEPSIEMOE MaporpoBoaoM B | .
Koadpdunment rermnonpooanoctu m3omsamuu A = 0,116 Br/(m x K), a) 6=5 mm, 6) 0=22 mm,
B)0=30 MM, T) 6=18 MM, 1) 6=24 MM, €) 6=27 MM.

3agaum nmo maccoodMeny.

3anaya 1. B pextupukannoHHy0 KOJIOHHY moaarT 30 T/4 cMecu aleToH — BoJa,
conepxkameit 15% (macc.) anerona. KakoBa mpou3BOAMTENBHOCTh KOJOHHBI MO JUCTHILIATY
conmepkameit arnieroHa 70% (macc.), ecnmu B KyOOBOM oOCTaTKe KOHIlEHTpauus amnetoHa A%
(macc.).a) A=0,5,6) A=0.8, B)A= 12,1)A=15n0)A=1_8,¢e) A=22.

3amaua 2. [IpomsBonutensHOCTh cymmikd 200kr/d mo ymansemMol Biare.

Onpenenuts pacxoja BBICYIIEHHOTO HPOAYKTa, €CJIM HadajbHas BiakHOCTh Martepuana 30%
(macc.), a koneunass A% (macc.).a) A=3,0)A=6,B)A=9, 1) A=12, 1) A= 14,e) A= 16.

3amaua 3. B émxocth copepxaimryio 5 T 30%-ro (macc.) BOJHOTO pacTBOpa
a30THOM KUCIOTHI, 3arpy3unu eme 3 T 40%-ro (Macc.) BOAHOIO pacTBOpa a30THOM KHUCIIOTHI.
CKOJIBKO BOJIBI HEOOXOAUMO J00aBUTh, UTOOBI MOJIYYUTh B eMKOCTH A% - HbI (Macc.) pacTBop?
a) A=10, 6) A=14, B) A=18, r) A=22, 1) A=26, ¢) A=30.

3anava 4. B orcroitnuk mogatorT 600T/CyTKM cTOYHOM BOJBI, coaepxkamei 0,5 %
(macc.) TBepabix yacTui. CKOJIBKO Ocajika BIaKHOCTBIO 60% (Macc.) oOpa3yercs 3a CyTKH, €CIH
B OTCTOMHUKE ynaBnuBaercs A% (Macc.) TBepasix yactun? a) A =80, 0) A=285,8) A= 90, r)
A=92, 1) A=94,e) A=97.



3agaua 5. Ilpu temmeparype 20°C ympyrocts BoasHOro mapa 17,5 MM pT CT.
Hatiti maccy Baru B 5 M3 B03/1yXa, HACBIIIICHHOTO BOASHBIM mapoM mpu temmeparype 20°C u
naBieHun A MM pT cT. a) A=740,0) A=745,8) A= 750, ) A=755, 1) A=760,¢) A="765.
3amava 6. B Bemapsoi anmapar mogaroT 10 T/4 BOJHOTO pacTBOpa €AKOTO
Hatpust ¢ monbHOU goineit A (MNaOH = 40 xr/kmounb), a monydaroT 6 T/4 KOHIEHTPUPOBAHHOTO
pactBopa. HaiiTi koHeuHyro MaccoByro koHreHTpanuio. a) A = 0,1, 6) A= 0,13, 8) A=0,16, 1)
A=0,20, 1) A=0,25,e) A=0,3.
3anaya 7. B emxocts Hanuiu 2 nutpa 10%-ro (Macc.) BogHoro pacteopa NaOH
mwiotHocThi0 1020 xr/mM3 u 5 mutpoB A%-oro (macc.) BogHoro pactBopa NaOH ¢ p =
1060xr/m3. HaiiTi koHueHTpanuto noxydeHHoro pactsopa NaOH. a) A =15,06) A=18,B) A=
22, 1) A=26,1) A=32,¢) A=35.
3amauva 8. B peakTop 3arpy3uiau 6 kr BogHoro pactsopa NaOH ¢ konmeHnTparueit
A% (macc.), 3 kr Boxsl 1 1kr NaOH. HaliTi KOHIIEHTpaIHIO MoJIydeHHOro pactBopa. a) A = 10,
0)A=13,B)A=17, 1) A=21,1) A=25,¢) A=30.
3amauda 9. OnpenenuTs OTHOCUTENIBHYI0O MACCOBYIO KOHIIEHTPAIIMIO BOJIOPOIa B
ra3oBOd cMecH, cojepxkainie 1 kMonb azora U A KMok Bojgopoaa (Mu2 = 2kr/kmons; MN2 =
28 kr/kmonb). a) A=2,0) A=2,5,B) A=3, 1) A=3,5 1) A=4,e) A=4,5.
3amaga 10. 400kr pesuHoBoit cmecu coctaBa (% wmacc.): 40 kayuyka, 50
Hanonmuutenst, 10 ngo6aBok cMmemanmd ¢ A Kr pPE3WHOBOM CMECH COCTaBa: 35Kaydyka,
60namoHUTENS, S MoO6aBoK. Halit coctaB HOBo# cmecu a) A = 100, 6) A = 140, B) A =180, 1)
A =210, 1) A=250,¢e) A=300.
3amaya 11. C orxomsummu razamu B abcopOep mocTymaer 2 Kr/c amMMHUaka.
Crenenp ynaBIuBaHHA aMMHaka B abcopOepe A%. Ipu KaKOM pacxojie YUCTOH BOJBI MaccoBast
JI0JIsl aMMHaka B BOJIe Ha BbIxoje u3 ammapara coctaBut 0,05? a) A=83, 6) A=86,r) A=90, n)
A=95, e) A=97.
3amaua 12. B kpucrammmsarop Haawid 3 71 BOAHOIO pacTBOpa COJIHA €
koHneHTpanueit 20% (macc.) u miotHocThi0 1200 kr/™M3. Kakyro Maccy BOJbsI HEOOXOIUMO
HCTIApUTh, YTOOBI MomyuuTh A%-HbIil (Macc.) pactBop? a) A=30, 0) A=34, B) A=39, 1) A=42, n)
A=45, e) A=50.
3amaua 13. Monbhas nons CaCl2 (MCaCl2 =111 kr/mMosb) B BOXHOM PacTBOpE
0,05, a ruroTHOCTH pacTBopa 1250 kr/mM3. B kakom 06beme pactBopa coaepkurcs A kr CaCl2? a)
A=2,0) A=4, B) A=6,T) A=8, n) A=10, ) A=12.
3anaya 14. OnpeaenuTs Maccy CEpHOM KUCIOTHI ¢ KoHIeHTpauue 80% (macc.) u
BOJIbI, IPU CMEIIEHUU KOTOPBIX MOKHO MONYy4uTh 20 KT KUCJIOTHI ¢ KOHIIeHTpanueit A% (macc.)
a) A=40, 0) A=45, B) A=48, 1) A=52, 1) A=56, ¢) A=60.
3amaya 15. MonbHas nons O6eH3ona B OmHapHOU cmecu Oenzon-tonyon 0,4. B
KaKOM KOJIMYECTBE CMECH COAEePKUTCS A Kr 6eH30:a, eciii M6 = 78 kr/mosb, MT = 92 kr/mM071B?
A) A=30, 6) A=38, B) A=45,1) A=53, 1) A=58, ¢) A=65.
3amava 16. MonbHas nons stuinoBoro cnupra (C2H50H) B BogHOM pacTBOpe
paBHa A. [InotHocTh cniupra 790 kr/mM3, mnotHocTh Boxbl 1000 kr/M3. OnpenenuTs MIOTHOCTb
CMECH TPH yCIIOBUHU IMOCTOSTHCTBA 00bema mpu cMmemenuu. a) A=0,1, 6) A=0,16, B) A=0,22, r)
A=0,25, n) A=0,28, e) A=0,32
3agaya 17. Ckonpko Hamo BbIMapuTh BoAbl 3 1000 Kr pacTBopa moBapeHHOH
coJii, 4YTOOBl U3MEHHUTH KOHIIEHTpaIuio oT 8 10 A% (macc.)? a) A=20, 6) A=25, B) A=28, 1)
A=32, 1) A=35, e) A=38.
3amaua 18. B pekTupukanMoHHOW KOJIOHHE HENPEPBIBHOTO JICHCTBUS
paznensierca 1000 xr/u cmecu, conepxaimeid 40% (macc.) metusnoBoro crnupta u 60% BOJBL
Ky6oBoro ocratka momydaercst 600 kr/4. Konnentpanus Boasl B HeM A% (macc.) Onpenenutsb
coctaB auctwuiata. A) A=92, 6) A=92,8, B) A=93,2, 1) A=94,3, 1) A=95,2, ) A=96,8.
3amaya 19. M3 pektudukanmoHHON KOJOHHBI BEIXOAUT 800 Kr/4 IUCTUILIATA C
KOHILIEHTpaluen 96 % (macc.) HK u 1200 kr/u xy6oBoro ocratka ¢ conepxkanueM A %
(macc.) BK. Ompegenuts coctaB nurtanus. a) A=93, 6) A=94,2, B) A=94,8, r) A=95,2, n)



A=95,6, ¢) A=96,5.
3amaua 20. [Ipon3BOAMTENBHOCTh PEKTUPUKAIMOHHON KOJOHHBI IS
pas3feneHus CMECH TUJIOBBINA cIUpT — Boja 1o auctuiuiaty 1200 kr/4. KoHueHTpanus cnupTa B
HeM 96% (macc.). Pacxon nuranus 3000 kr/u. Comepxanue criupra B HeM A % (macc.). HallTu
coctaB KyOoBoro ocratka. a) A=30, 6) A=34, B) A=38, 1) A=42, 1) A=45, ¢) A=48.
3amaua 21. B pekTuduKannOHHOW KOJOHHE HEMPEPHIBHOTO JACHCTBUS
paznensiercs 3000 kr/4 cMecu aneToH — Boja. MaccoBoe coiepkaHue arleToHa B mutanuu 25%,
B muctuiuiste 98%, a B kyooBoM octaTtke A%. ONpeAeIUTh KOJIMYECTBO JUCTHUILIATA K KyOOBOTO
ocratka. a) A=2,5, 0) A=2,8, B) A=2,2, 1) A=3,5, 1) A=3,8, ¢) A=5.
3amaua 22. B pekTHQUKAMOHHOW KOJOHHE HEMPEPHIBHOTO JACHCTBUS
paznensiercs 1500 xr/a cmecu 6eH3011 — Tonyoun, coaepsxkaiieit 45% (macc.) 6enszona. [Ipu rToM
nonyyaroT A kr/4 guctuiuista. KyOoBeiii octaTok comepxut 5 % (macc.) 6enzona. OnpeaenuTsb
cocrtaB auctuiuTa. a) A=400, 0) A= 440, B) A=480, r) A=520, 1) A=560, ¢) A=600.
3amaya 23. B cymmnky moctynaetr 1000 kr/du marepuana ¢ BiaxkHocThio 50%
(macc.). OnpenenuTh KOHEUHYIO BIQKHOCTh MaTepuaia, €Clid B CYIIWIKE yaanseTcs A Kr/4
Biaru. a) A=200, 6) A=240, B) A=280, r) A=320, 1) A=360, ¢) A=400
3amaua 24. W3 cymmnku BbixomuT 500 Kr/4 marepuana ¢ BIaXHOCTBIO A%
(mMacc.). 3a OIMH Yac B Cymwike yaansercs u3 matepuana 200 kr Biaaru. Haiitm HavampHYIO
BJIAXHOCTh MaTtepuana: a) A=5, 6) A=6,3, B) A=6,8, 1) A=7,2, 1) A=8,¢e) A=10.
3amada 25. Bo3ayx HaceiieH napamu metmioBoro cnupra (CH30H). O6mee
JaBJI€HHE BO3AYIIHO — MapoBol cMecu A MM prT cT., Temmeparypa 50°C, naBieHue
HachwlmenHoro napa cnupra npu 50°C 380 mm pr cr. IlpuHumas 06a KOMIOHEHTa CMECH 3a
WJeaabHbIC Ta3bl, OMPEEINTh OTHOCUTEILHYIO MAaCCOBYIO KOHIIEHTpaIMio criupTa. a) A=550, 0)
A=600, B) A=630, 1) A=660, 1) A=700, ) A=750.
3amaua 26. Bo3nyx HackimeH mapamu 3twioBoro crnupra (C2HSOH). Oobmee
JaBJICHHE BO3MYIIHO — MapoBOM cMecH A MM pT. cT., TemmepaTtypa 55°C, ympyrocte mapa
ciupta npu 55°C 240 mm prt cr. [lpuHumas oba KOMIIOHEHTa CMECH 3a HJI€aJbHBIC Ta3bl,
OTpeAeNUTh TNIOTHOCTH cMecH. a) A=400, 6) A=440, B) A= 480, r) A=520, 1) A=560, ¢) A=600.
3amaua 27. Bo3agyx mpu atmMocpepHOM naBieHWH A MM PT. CT. HACBIICH
BoasHbIM mapom 1npu 40°C, ynpyrocts BoxasHoro mapa mnpu 40°C — 55 MM pr. cr. Cunrad
BO3JYIIHO — MapOBYI0 CMECh HJI€aJbHBIM ra3oM, HaliTH 00beM, 3aHUMAaeMbIid 5 KI' BO3Iyxa. a)
A=740, 6) A=743, B) A=746 ,1) A=752, n) A=758, e) A=763.
3amaya 28. Haiitu maccy 5 M3 Bo3ayxa, HAChILIEHHOTO IMPH aTMOC(HEPHOM
JaBJICHUH A MM PT. CT. BOJASHBIM napoM npu 35°C, naBieHre HACBIIIEHHOTO BOJSHOTO Mapa Mmpu
35°C — 42 MM pr. cT. CunTaTh BO3AYIIHO — IApPOBYIO CMECH UJCAIbHBIM Ta3oM. a) A=742, 0)
A=745, B) A=748, 1) A=752, 1) A=758, ¢) A=T764.
3amadya 29. Ompenenutb OOBEMHBIE MAaCCOBBIE KOHIIGHTpauuu (B Kr/m3)
KOMIIOHEHTOB B MJI€aJIbHOW ra30BOM cMecH, cojaepkaiied 1 Moib Boopona U 3 MOJIb METaHA
(CH4). Ab6comoTHoe maBieHue cmecu A atm., temneparypa 20°C. a) A=5, 6) A=10, B)A=15, r)
A=20, n) A=25, e) A=30.
3amaga 30. CMemanbl OJWH 00BEM JTHIOBOTO CIUpPTa U A 0O0BEMOB BOJBI.
[Tnotaocts ciupra 790 kr/m3, mnotHOCTh Boasl 1000 kr/m3. OnpenenuTh IOTHOCTh CMECH,
cUMTasi, 4YTO 00BEM CMECH paBeH cymMMe 00beMOB KOMIIOHEHTOB. a) A=2, 6) A=2, 5, B) A=3, 1)
A=3.5, n) A=4, e) A=4,5.

Kpurepuu oueHKH KOHTPOJIBbHOM padoThI 110 JUCHMILINHE
KontpomnbHas paboTa olieHUBaeTCs 1O ASCATHOAUILHOW IIKaje: 2 3a/1a4u 10 THIPAaBIHKe- 3
Oamna, 2 3a1a4u Mo Terioo0MeHy-3 6ana, 2 3agauu mo MaccoooMeny-4 6amna. Takum oOpazom,
MakcuMajbHas cymma 6amioB 10, a MUHUMaIbHAs 6.
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IlepeyeHb BOMPOCOB K 3a4YeTy C OLEHKOI MO mNepeaTTecTAlMU 1O

AMCHHUITIMHE b1.B./IB.03.01 «IIpouecchbl M __annmaparbl __XHUMHYECKHUX
TEXHOJIOTHi»

1. Kakwue 3aKkoHbI U3y4aroTcsi B TMAPOCTATUKE?

2. Kakue 3ak0HBI U3y4altoTCs B THAPOIUHAMUKE?

3. Yem paznuyaroTcs JaMUHAPHBINA U TYpOYJIEHTHBIN PEKUMBI TEUEHUS )KUKOCTH?

4. Kakoii OamaHc mMOTOKa BBIpaXKaeT YpaBHEHHE IOCTOSHCTBA MAacCOBOTO pacxoja
SKUIKOCTU?

o. Kakoii 6amanc motoka BeIpaxaet ypaBHeHue bepuymm?

6. Kak 3aBucuT cpenHsis CKOPOCTh IIOTOKAa OT IONEPEeYyHOro ceyeHus TpyObl mpu
MIOCTOSTHHOM PacXo/I€ KUAKOCTH?

7. Kak 3aBucutr motepss Hamopa (yAeNIbHOH BECOBOW MEXaHMUYECKONW HHEpPruH) IMOTOKa
YKUIKOCTHU OT JUaMeTpa U JUTUHBI TPyObI?

8. Kakoii nacoc (LeHTpOOEKHBI WIM TMOPIIHEBOM) NPEANOYTUTENICH I CO3/JAaHUA
BBICOKOTO JIABJICHUS TPH HEOOJIBIIOM PacX0/1€ KHUIKOCTH?

9. Kak u3MeHSI0TCS CKOPOCTh U JaBJICHHUE KUIKOCTH MPH CY>KEHUU TPYOBI, €CIIH Pacxojl
YKUIKOCTU TTOCTOSTHEH?

10.  Kak npu mocTOSHHOM pacxofe XKUAKOCTA U3MEHSIOTCS CKOPOCTh U AaBJICHUE KUIKOCTH
TIPU BHE3AITHOM PaCIIUPEHUU TPYyObI?

11.  Kakoii Hacoc (LIeHTPOOEKHBII WM MOPITHEBOW) MPUMEHSIOT MPU OOJBIIIOM Pacxojie, HO
MaJIOM Hamope *KUIKOCTU?

12. JIns xakoro Hacoca (LEHTPOOEKHOTO WM TOPIIHEBOr0) XapaKTepHa MyIbCallMOHHAS
rojayva >KujaKocTu?

13. Yo BBI HOHUMAETE MO HEOJTHOPOJHON CUCTEMOM?

14. Yewm omiinyaeTcs CycleH3Us OT IMYIbCUU?

15.  Yro cnyXuT ABMXKYIIEH CHUIION TPABUTAIMOHHOTO OCAXKICHHUS?

16.  KaxkoBa nBwkymas cuia puiabrpammn’?

17.  UYewm ornnyaeTcst ocaauTeNbHas IEHTPUQYTa OT IIUKIOHA?

18.  MosHO 1 B QUIBTPYIOIICH IEHTPpU(YTE pa3IeIuTh IMYILCHIO?

19.  Kakumu crioco6aMu MOXKHO pa3JieNIuTh CyCIEeH3UI0?

20. Y10 TaKkoe IceBA00KIKeHuE?

21.  Hazoswure aBa criocoba co3qaHusl HEOJHOPOTHOU CHCTEMBI.

22. Ha yem ocHOBaHO anekTpoocaxacHue?

23.  Yro sBNsAeTCSA ABMXKYIICH cHl0i TeruiooOmeHa?

24. Uem oTnuyaroTcs TEIJI00Taa4a OT Teruionepeaadn?



25.  Yro BbI MOHUMAETE MMOJI YECIbHONW MacCOBOM TEINIOEMKOCTBIO BelecTBa?

26.  Ilpwm xakom mporecce (KATICHUH WA KOHJICHCAIINH ) BBIIEISIETCS TETII0?
27.  YacTHbIM ciy4aeM KaKoro 3aKOHa SIBJISIETCS TEIIOBOM OanaHc?

28. [Tpu xakom mporiecce (KUTIEHUH Wi KOHJASHCAIIMHN ) TIOTJI0MASTCs TET1o?
29.  Kak MOXXHO MHTEHCU(UIIPOBATH TEIIIO0OMEH?

30.  UYrto HeoOXomuMo JIsl IepeHoca TeIia OT XOJOHOTO TeJla K ropsueMy?

31.  Yro sBNsieTcs ABMXKYIIECH CHIION mporiecca MaccooOmeHa?

32. 1S 9ero cirykaT MacCOOOMEHHBIE TIPOIIEeCChI?

33.  Ha kakux cBOHCTBaX KOMIIOHEHTOB MCXOHOW CMECH OCHOBaHA MeperoHka?
34. Uewm oTaugaeTcst mpocTast JUCTUIUIAIMS OT PEeKTU(UKAITAN?

35.  Yto BBl MOHUMAETE 1Mo adcopOIHeit?
36.  Urto mpexacrasisieT coOoit ¢azoBoe paBHOBecHe?
37.  Yto Takoe 3KCcTpakuus?

38. UTO BBl HOHMMAETE TOJT CYIIKOM?

39.  Kak M0OXHO MHTeHCU(DHUIIUPOBATH MACCOOOMEH?

40.  I'zme BbllIEe KOHIEHTPALNS HU3KOKUIISILIETO (JETKOJIETYy4ero) KOMIIOHEHTa — B JUCTUILIATE
Wi KyOoBOM ocTaTke?

41.  Kaxumu cocoO0amMu MOXKHO CO3/1aTh Tepenaj AaBiIeHui B pouecce puiabrpanun’?

42.  Kakas ckOpoCTh OOJbIIE — CTECHEHHOTO OCAXICHHS WIH CBOOOIHOTO OCAaXICHHS U
nouemy?

43.  Kax MOXHO MOBBICUTH CKOPOCTb OCAUTEIHHOTO IEHTPpU(YyrupoBaHus?

44.  Kaxoa 1enb nepemMeruBaHms B KUIKOM cpene?

45.  Yro BBl NOHMMAETE MO/ YAEJIbHOI MacCOBO TEMJIOTOM KOHEH AU Mapa BellecTBa?
46.  Ilpu npsMOTOKE WJIM MPOTUBOTOKE BBIIIE CKOPOCTh TEINIOOOMEHA U IoyemMy?

47.  Ilpu naMmuHapHOM WM TYpOYJIIEHTHOM PEXHUME BBIIIE CKOPOCTh TETTIO0OMEeHa?

48.  Kak o01mas cKopocTh TeII000MEeHa 3aBUCHT OT MOBEPXHOCTH TEII00OMeHa?

49.  Kak 3aBHCHUT CKOPOCTh a0COPOIMH OT OOIIETO JABJICHUS U TEMIIEPaTyPhI?

50.  Kak Biuser ¢ermMoBo€ YMCIO HAa YETKOCTh Pa3/IeleHUs] CMECU B PEKTU(PHUKAIIMOHHON
KOJIOHHE?

51.  Yro BbI MOHUMAETE MOJT U3OMPATEITHLHOCTHIO IKCTPAreHTa B MPOLIECCE IKCTPAKLIUU?

52. Y kakoro mapa — TEperpeTroro, CyXOro HACHIIIEHHOTO WM BIIAXXHOTO BBIIIC
KO3 (PHUIMEHT TEIIO0TAAYU?

53.  Kak 3aBHCHT NaBJieHHE HACHIICHHOTO IMapa >KUIKOCTH OT TEMIEpPATypbl — MPSIMO WIIH
o0paTHO?

KpuTtepumn onieHKkH ypoBHSI OTBETOB Ha 3a4eTe MO MepeaTTecTANNH M0 JMCHUILIHHE
B51.B.J1B.03.01 «IIponecchbl H annapaThbl XUMHYECKHX TEXHOJIOTHI»

VYpoBeHb BIaJE€HUS MaTepHUajoM CTYJIEHTOB OLEHHBAETCA MO NATHOAJIBbHOW IIKaje B
COOTBETCTBHUH C OANILHO - pEUTUHTOBOM CHUCTEMOIA.

Kpurepuu ouenku Oamn

bakanaBp mmMeer riry0OOKHe, CUCTEMHBIC 3HAHUS 110 JAHHOW IUCIUIUTMHE, ymeeT Ha | 36-40
NpaKTUKE TMPHUMCHATh TEOPETUUECKHE 3HAHHs, IOHUMAeT (H3UYECKYI0 CYTh
nporecca.

3HaeT: a) 3aKOHOMEPHOCTH T'MIPOCTATHKH ¥ THIPOINHAMUKY;

0) 3aKOHOMEPHOCTH THIPOMEXaHHYECKUX, TEIIOOOMEHHBIX M MaCcCOOOMEHHBIX
HpOLIECCOB

B)  KOHCTPYKIMH ¥  TPUHIOWN  JCUCTBHS  HACOCOB,  KOMIIPECCOPOB,
THIPOMEXaHUUYECKHX, TETNIOOOMEHHBIX U MaCCOOOMEHHBIX allapaTos.

YMeeT: BBINOJIHATH CI0KHBIC THPABINYECKUE, TCIJIOBbIC, TU(MGY3UOHHBIC H PYrHe




pacueTsl.
Nmeet HaBBIKH: peuICHrd CJIOXKHBIX 3a/1a4.

Ha 3adere maer normueckue OOOCHOBAaHHBIE OTBETHI Ha OCHOBHBIC BOIPOCHI U
YBCPCHHO OTBCYACT HA JOIMOJIHUTCIIbHBIC BOIIPOCHI.

bakanaBp BiameeT NBBUHOM JOJIEH NpOrpaMMHOrO MaTepuana, ymeer pemarts | 30-35
MPaKTHYECKHE 33/1a49H, HO HE JI0 KOHIIA pa300palicsi BO BCEX BOIPOCAX.

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

0) 3aKOHOMEpPHOCTH THIPOMEXAHWYECKUX, TEIUIOOOMEHHBIX M MacCOOOMEHHBIX
MPOIIECCOB

B)  KOHCTPYKUMM W  TNPUHLOUI  JEHCTBUS  HACOCOB,  KOMIIPECCOPOB,
THJIPOMEXaHMUECKUX, TETTIOOOMEHHBIX U MaCCOOOMEHHBIX aIllapaToB.

YMeeT:  BBINOJHATH  CPEAHEH  CIOKHOCTH  THJAPABIMYECKHE,  TEIUIOBBIC,

T Py3MOHHBIE U IPYTHE PACUYETEHI.

VimeeT HaBBIKU: PELICHUS HECIOKHBIX 33]1a4.

Ha 3adere QOCTaTOYHO YBEPEHHO OTBEYACT HA OCHOBHBIE BONPOCHL, HE MOXKET
OTBETUTh Ha HE3HAYUTEJbHYIO YAaCTh JTOTIOJIHUTEIbHBIX BOIPOCOB.

bakanaBp ycBOMJI TOJBKO 4YacTh MNPOrpaMMHOrO MaTepuana, ciabo pemaer | 25-29
MPAaKTUIECKHE 33]a4u.

HNmeer oOmiee mnpeiacTaBieHHEe oO: a) 3aKOHOMEPHOCTAX TUAPOCTATHKH U
THJIPOAMHAMUKHY;

0) 3aKOHOMEPHOCTSAX TI'MIPOMEXaHMUYECKHX, TEIUIOOOMEHHBIX M MacCOOOMEHHBIX
MIPOIIECCOB

B) KOHCTPYKUMSX M  TNPUHIMNAX  JIEHCTBHS  HACOCOB,  KOMIIPECCOPOB,
THJIPOMEXaHUUECKUX, TETTIOOOMEHHBIX U MAaCCOOOMEHHBIX aIlapaToB.

He ymeeT: caMOCTOSTENBHO BBIMONHATh THUIAPABIMYECKUE, TEIUIOOOMEHHBIE U
MaccOOOMEHHBIE U IPyTHe PacdeTHl.

HmeeTt HaBBIKK: PELICHUs IPOCTHIX 3a/a4.

Ha 3adere cOMBUYMBO OTBeUaeT Ha OCHOBHBIE BOIPOCHI, AT ITyTaHbIE OTBETHI Ha
JIOTIOJTHUTEJIbHBIE BOIPOCHI.

BakanaBp He yCBOMJI IbBUHYIO JIOJIIO MaTepHasa 1o JaHHOW JUCHUIUIMHE, oTBedaeT ¢ | 0-24

OIIMOKAMH Ha OCHOBHEIE BOIIPOCHI, IIPAKTHYCCKH HC MOXCET OTBCTUTb Ha
JOMOJIHUTCIIbHBIC BOITPOCHI, HC UMCCT HABBIKOB PCHICHUSA 3a1a4.




