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1. BBEOEHMUE K PABOYEN MPOrPAMME OAUCLMMIUHbI

1.1. MecTo npenogaBaemon QUCLUNNHbLI B CTPYKType obpa3oBaTenibHOM NporpaMmmebl

basoBas Obsna3aTenbHas l:l JononHutenbHo

Bnok 1: saBnsieTcst hakynbTaTMBOM

BapuatusHag I:l Mo BbIGOPY l:l

1.2. Uenb aucumnnuHbl
ABNSAETCA 3aknagka 6a3oBbIX 3HAHWUA, HEOOXOAMMbBIX B MOCMEAYIOLEM MPU U3YyYEHNN TEXHOITOTMYECKMX
npou3BoACTB, HA OCHOBE aHanu3a u pacdeTa TUMNOBLIX PU3NYECKNX NPOLLECCOB.

1.3. 3apaum gucumnnuHbi

. n3yvyeHne MexaHun3mMa TmnoBbIX d)I/I3I/I‘-IeCKI/IX npoueccoB
° MeTodOoB X MaTeMaTU4eCKoro onnmcaHna n pacyeTta
. n3yy4yeHune npuHumnmarnbHbIX annapaTtoB U MallnH XUMMNYECKOM TEXHONOIUN.

1.4. NMepeyeHb NNaHMpyeMbIX pe3ynbTaToB 00y4eHUsl NO AUCLMMNIIMHE, COOTHECEHHbIX C
nraHUpyeMbiMU pe3yribTaTaMU OCBOEHUSA o6pa3oBaTesNibHOWU NporpamMMbil

Kopn,

3ATan hopMmUpoBaHus
KOMMeTeHLun dopmynMpoBKa KoMrneTeHLum

MK-9 CMOCOBOHOCTb aHaNU3NpPOBaTb TEXHUYECKYHO
[OKyMeHTauuo, noabupatb obopygoBaHme, roToBUTb 12
3as51BKM Ha NpnobpeTeHne n peMoHT 00opyaoBaHus

MnaHupyemMble pe3ynbTaTbl 060y4YeHUsA

3HaTtb:

METO[bl COCTABIIEHNS U PELUEHNS] YPAaBHEHUA MaTepUanbHOro 1 TENIOBOro 6anaHcoB OCHOBHbBIX
npoueccoB

YmeTb:

Nnonb30BaTbCs CPaBOYHON U HAY4YHOW NUTepaTypon No BCEM pa3aenam OUCLMMIIUHbI

BnageTb:

MeTod4amMn TEXHUKO-3KOHOMMYECKOM OLIEHKM MPOLIECCOB C Lernblo 060CHOBaHHOIO Bblibopa cTaHO4apTHbIX
annaparoB

MK- 12 CNnocobHOCTb aHanuanpoBaTb TEXHOMNOMMYECKUI NpoLecc 2
KaK 0OBEKT yrnpaBneHust

I'InaHMpyeMble pe3ynbTaTbl OGyHeHMﬂ

3HaTtb:

MPUHLMN YCTPOMCTBA U paboTbl, OCHOBHbIE XapaKTEPUCTUKU U ONTUMarIbHbIE YCOBUSI paboThl TUMOBbIX
annapaToB 1 BCrioMoraTesisHoro o6opyaoBaHus.

YmeTb:
Nnonb30BaTbCs CPaBOYHON U HAy4YHOW NUTEpaTypon No BCeM pasaenam OUCLUMANHbI.

BnapeTb:
MeTodamMn TEXHUKO-3KOHOMMYECKOM OLIEHKM MPOLIECCOB C Lernblo 060CHOBaAHHOIO Bbibopa cTaHAapTHbIX
annaparTos.

MK-21 oToBHOCTb pa3pabaTbiBaTh NPOEKTbI B COCTaBE 1
aBTOPCKOro KonnekTnea

MnaHupyemble pe3ynbTaTbl 06y4eHuUs

3HaTb:

1) MeTogpbl naeHTUdUKaLMn napameTpoB MateMaTU4ecKon MOLENU N YyCTaHOBMNEHUSA afeKBaTHOCTM
mMogenm

2) MeTogbl NNaHNpOBaHUSA 3KCNePUMeEHTa

YmeThb:

[MpoBoaunTb BbIGOP annapaTa U paccynTaTb TEXHOMNOIMYECKNEe napaMeTpbl npouecca ¢ y4EToM 3agad

Prna 18.03.01 lMpouecchl 1 annapaTbl XMMUYECKON TEXHONOMMN
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Kop,

OTan opmMmpoBaHus
KOMMeTeHUMmn dopmynupoBka KOMMNeTeHL MM

3Hepro- n pecypcocbepexeHusi
Bnapgetsb:
1) MeTogamu aHanum3a u pac4éTta npoLecCcoB B MPOMbILUNEHHbIX annaparax
2) MeTogamu onpegeneHns onTUMarnbHbIX U pauMoHarbHbIX TEXHOMOIMYECKNX PEXUMOB paboThl
obopynoBaHus

MK-23 CnocoBbHOCTb NPOEKTMPOBATL TEXHOSOMMYECKME NPOLLECChI 12,3
C UCMNOMNb30BaHMEM aBTOMaTU3NPOBAHHbIX CUCTEM
TEXHOMOrMYEeCKON NOAroTOBKM NPOMU3BOACTBA B COCTaBe
aBTOPCKOro KonsekTnea

I'InaHMpyeMble pe3ynbTaTbl OGyHeHMﬂ

3HaTb:
1) CoBpeMeHHble MeTOAbl MaTeEMaTU4EeCKOro MOAENMPOBAHNSA TEXHONMOMMYECKNX MPOLECCOB U
annapaToB XMMWYECKOW TEXHOMOINY;
2) OcHOBHbIE MOAENM CTPYKTYPbl MOTOKOB TEMNMOOOMEHHbBIX 1 MAaCCOOOMEHHBIX MPOLIECCOB.
YmeThb:
1) Wcnonb3oBaTb YNCHEHHbIE METOAbLI ANS PELUEHNss MaTeMaTUYeCcKnx 3agad, MCNonb30BaTh A3bIKU U
CUCTEMbI NPOrpamMMUpPOBaHNS ANs peLleHnst NpodeccuoHanbHbIX 3agay;
2) OcyLecTBnaATb MAEHTMUKALMIO NapaMeTPOB MaTtemMaTUYeCckon Mogenu, MoaenmpoBaHue
NPOLLECCOB XUMMUYECKOWN TEXHOMNOMMU, NPOMbILLFIEHHON 3KONOrMm
BnapeTsb:
1) MeTogamm NOCTPOEHUSA MaTeMaTUYECKO MOLENN MPOLECCOB XMMUYECKON TEXHONOMN 1
WHTepnpeTauny Nony4yeHHbIX pe3ynbTaTos;
2) MeTopgamu noucka n obmeHa nHopmMaLumern B KOMNbIOTEPHBIX CETSIX, MakeTamu NpuKnagHbIX
nporpaMm Ans MoAenvMpoBaHUs XMMUKO-TEXHOMNOIMYECKUX NPoLEeccoB

1.5. AncumMnnuHbl (NPaKkTUKK) obpa3oBaTenibHON NpPorpaMmmbl, B KOTOPbIX ObISIO HA4YaTo
c¢hopMupoBaHue KOMNeTeHUMN, yKa3aHHbIX B N.1.4:
obuwasn xumudeckas TexHonorus (MK-12)

2. COOEPXAHUWE OUCLUUWNIINHDbI

O6bem (4achl)

HanmeHoBaHue n cogepxaHue
yyebBHbIX Moaynen, Tem n popm KOHTpons

O4HOEe
obyyeHune
OYHO-
3a04Hoe
3a04Hoe
obyyeHune

Y4yebHbI moaynb 1.0CHOBLI rMapPaBIIKU.

Tema 1.0cHoBHble MNOHATUA onpegeneHns. [lpegMeTr W 3agayn  AUCUMNNUHBI
«[lMpouecckl n annapaTbl XMMUYeCKon TexHonornny. MNpouecckl u annapaTs!
B  LENJIONIO3HO-OyMakHOW  NMpoMmbIlNeHHOCTU.  PaspaboTka  HOBbIX
BbICOKO3(O(PEKTMBHBIX NPOLECCOB 1 annapaToB A obecneyeHns Bbinycka
BbICOKOKa4YeCTBEHHOWN npoayKuum, 3KOHOMUU MaTepuanbHbIX 7]
3HEpPreTMYEeCcKNX PEeCcypCcoB M OXpaHbl OKpyXarwlern cpegbl oT BblibpocoB | 20
npeanpuaTUin.

Knaccudmkaums npoueccoB. OCHOBbI pacY4ETOB TUMNOBbLIX NPOLECCOB.
MaTtepuanbHbIvi 1 TennoBon 6anaHcel npouecca. [BuxyLiaa cuna u
KMHeTU4eckne KoaddpuumeHThbl npoLeccoB nepeHoca. Oowmii Bua
ypaBHEHWUN CKOPOCTW.

Tema 2.KngkocTtb. [NoHATUE O peanbHOM 1 ngeanbHOW Xngkoctax. Cunebl,
JencTeytoLlLme Ha xuakocTb.['mapocTtaTuka.Cxumaemble N HeCKUMaeMble
xungkoctn. M'vgpoctatudeckoe gaerneHne. OCHOBHOE ypaBHEHNE
rmapocTaTMKM 1 ero npakTuieckoe npunoxexHue.l MgpoanHamumka.
BsaskocTb xugkocTen n razos. 3akoH HbtoToHa. 'mgpoanHamuyeckne
PEXNMbI OBWXKEHMS BA3KOW XUOKOCTU: NaMUHAPHBIN, TYPOYNEHTHLIN.

20

Prna 18.03.01 lMpouecchl 1 annapaTbl XMMUYECKON TEXHONOMMN
CtpaHuua 4 13 18



Ob6bemM (4achl)

HanmeHoBaHue 1 cogepxaHue
y4ebHbIX MoAynen, Tem n popm KOHTPOns

O4YHOE
obyyeHune
OYHO-
3a04HOE
obvyeHne
3a04HOE
obyyeHune

Uucno PerHonbaca. 'uapoavHaMuyeckmini norpaHnyHbIn crion. OCHOBHbIE
ypaBHeHUsa ruapoavHaMunkn. YpaBHeHUe HepaspbiBHOCTM NoToka. Pacxopn
Xnakoctn u rasa. fuddepeHumanbHble ypaBHEHNS] ABMKEHUS pearnbHON
xungkoctn (ypaBHeHne Hasbe-CTokca). PacnpeneneHne ckopocTten B
notoke. CpeaHsasa U MakcumarbHasi CKOPOCTb NOTOKA. YpaBHeHMe
BepHynnu onsa ngeanbHbIX U peanbHbIX Xugkocten. [Notepu Hanopa B
TpyOONPOBOAAX M HA y4acTKax MECTHbIX CONpoTuBIeHnA. CymmapHblie
notepu Hanopa. OnTumanbHbIV AMameTp TpybonpoBoda. TeyeHne
HEHbIOTOHOBCKUX Xnakocten. OCoOeHHOCTU ABUKEHMS BONTOKHUCTbBIX
cycneHani. Peonorusa 6ymaxkHon maccel. OnpegeneHne onTMMarnbHOro
OnameTpa TpybonpoBoaa.

OcHoBbl Teopumn Nogodua n NnpuHUKMNbI hrsndeckoro mogenuposanus. NMogodue n
aHanornsa puan4ecknx siBreHni, npoueccos. Teopembl nogobus.
MpeobpasoBaHue anddepeHLnanebHbIX YpaBHEHUI B KpUTEpPUaTbHbIE.
Kputepun nogobusa u nx usnyeckuin cMbicn. YCNoBust U KpUtepuu
rmgpoauHamudeckoro nogobus. KputepumanbHble ypaBHEHUS ABMKEHUSA
BSA3KOW XXNOKOCTH.

MeTtopg aHanusa pa3MepHOCTeIZ N ero npakTtn4yeckoe 3Ha4yeHue.

Tema 3. MepemeweHmne xuakocten. Knaccndmkauusa HacocoB. OCHOBHbIE
napameTpbl HacocoB. NpounssoguTensHOCTL. Hanop. MoLWwHOCTb.
KoadhumumneHT nonesHoro gencteuns. BbicoTa BcacbiBaHUS.

MoplHeBble W MAYHXEPHble HAcoCbl MPOCTOr0 W MHOTOKPaTHOrO AEWCTBUS.
KOHCTpYKUMM MOPLUHEBBIX M MIYHXEPHbIX HACOCOB, NPUHLMM UX OEACTBUS.
OunarpaMmbl Nofgayn MOPLUHEBLIX M MIYHXEPHbIX HacocoB. BosgyluHble
Konmnaku

LleHTpoGexHble Hacochbl: YCTPOMUCTBO M NpuHUun aencteus. OCHOBHOE ypaBHEHME
ueHTpobexHbIX MalimH Ounepa. Beibop Hacoca no kartanory. Pabouuve
xapaktepuctukn. PaboTta Hacoca Ha ceTb, pabodas Touka. Popmynbl

nponopunoHaribHOCTH. Hacocebl ans nepeKkavmBaHuaA 6yma>|<H0|7| Maccbl. 18
KOHCTp)/KLI,VIVI OCeBbIX, LlecTepeH4aThbIX, ,El,l/la(*)paFMOBbIX M KOoJ1oBpaTHbIX HAaCOCOB.

CpaBHMTeﬂbele XapaKTepUCTuKn OCHOBHbIX TUMNOB HAcoCOB U obnactu mnx
NpUMEHEeHUA.

MepemeweHne wn cxatne rasoB. [lpuHuMn gencteua M Knaccudukauma
KOMnpeccopHbix MawuH. CTeneHb cxatus. VHaukaTopHas Aguarpamma.
Ob6bemHbI K.N.4. U npousBoauTenbHOCTbL. MHoOrocTyneH4yaToe cxartue.
KOHCTpyKUUM  KOMMNPECCOPOB: MOpPLUHEBbIE  LIEHTPOOEXHbIE, OCEBbIE,
cTpyviHble. CpaBHUTENbHAs XapakTepucTuka KOMNpPeccopoB U obnactn ux
NpUMEHEHNS. KoHcTpyKumm BEHTUMNSTOPOB " BaKyyM-HaCOCOB.
MpumeHeHmne B LIBIT.

Tekywmn konTpons 1. Onpoc 2

Y4yebHbIN Moaynb 2. lMapomexaHnyeckme npoueccbl HEOAHOPOAHbLIX CUCTEM

Tema 4. OcHoBHble NoHATUA. MeToabl pasaeneHns HEO4HOPOAHbIX CUCTEM.
Knaccudurkaums, npuHLmMnbl Beibopa 1 oueHka 3 HeKTUBHOCTU METOO0M
pasgenexus.

OcaxgeHne B nomne cwunbl TskecTu. [BuKeHMe Tena B CHMOWHOW cpefe.
ConpoTvBneHve ABWXEHUIO Tena MNpu pasnuuHbIX rmgpoanHamudeckux | 20
pexumax. OcHOBbl Teopuu ocaxaeHusa. PacuyeTr ckopocTu cBOGOAHOro
OCaXOeHuWst 4YacTuy B nMonme fJencresus  maccoBbix cun.  CKopocTb
CTECHEHHOTO OCaXAeHWsl, KOHCTPYKLUMM OTCTOMHMKOB. PacyeT nx OCHOBHbIX
pa3mepoB. [lpumeHeHne oTcTonHnkos B LIBIT.

Prna 18.03.01 lMpouecchl 1 annapaTbl XMMUYECKON TEXHONOMMN
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HanmeHoBaHue 1 cogepxaHue
y4ebHbIX MoAynen, Tem n popm KOHTPOns

Ob6bemM (4achl)

O4YHOE
obyyeHune
OYHO-
3a04HOE
obvyeHne
3a04HOE
obyyeHune

OcaxpgeHne B none LueHTpobexHbIx cun. daktop pasgeneHus. PasgeneHne
CYCNEH3UA M 3MYMNbCUA B TMOPOLUKNOHAX U OTCTOWMHBLIX LiEeHTpudyrax.
KOHCTpYKUUN TMAPOLMKIIOHOB U OTCTOMHBLIX LIEHTPUAYr, NPUMEHSEMbIX B
LIBIN. MNpoussoamTenbHOCTb U 3heKTUBHOCTL paboThbl MMOPOLIMKIIOHOB

PasgeneHve noag pencTBMeM Cun pasHOCTU AaBreHusi. GunbTpoBaHWe CYCreH3ui.
dunbTpytowme neperopopku. CKopocTb npouecca unbTpoBaHus. Buabl
ocafkoB (cxMmaemble " HeCXX1MaeMble). MakcnmanbHas
Npou3BOAUTENBHOCTE (PUMBTPOB M UX SKOHOMMYECKM OMTMMAarnbHas
NPOOOSPKUTENBHOCTL  UMKNa  paboTtbl.  WMHTerpanbHoe  ypaBHeHMue
UNbTPOBaHWsA, onpeaeneHne ero KOHCTaHT. PunNbTpoBaHNE BOMOKHUCTBIX
cycneHsun. OunbTpbl, npumeHsiemble B LIBI (6apabaHHbIi  Bakyym-
uUnbTp, HaMOPHO-BAKYYMHbIN, CEKLMOHHbIN, (UNbTPbl BO3AYLIHOMO W
XunakoctHoro gaesneHus, ®IrAKM.)

OuucTka rasoB B nNone LeHTPOOEXHbIX N MHEPLMOHHBbIX cvn. KOHCTPYKUMM LINKIOHOB
N MHEPLUMOHHBLIX Nbineynosutenen. NpumeHenne B LIBMN.Ounctka rasos
unbTpoBaHueM. KOHCTpyKLMN pyKaBHOIoO unbTpa.

OuncTka rasoB 1 pasgeneHne asapo3osien B anekTpocTtatnuyeckom none. dusnyeckme
OCHOBbI MpOLIEeCCOB. YCTPOWCTBO 3nekTpodunbTpoB. NpumeHeHune B LIBI.
Mokpasi ouMcTKa 3anblfieHHbIX ra3oB. Teopusi MHEPLMOHHOIO OCaXOeHMs.
AnnapaTtbl AN MOKPOW O4YMCTKM ra30BblX BbIOPOCOB LENMN03HO-
GymaxkHOro npom3BoAcTBa (Ckpybbepbl BeHTypu, neHHble n ap.).

TexHUKO-3KOHOMMYECKas OLeHKa annapartoB AJ14 O4UCTKU ra3oB

Tema 5. ObpazoBaHne HeogHOPOAHLIX cucTeM. [lceBaooxmkeHne. MngpoanHammka
NceBa0OXMKEHHbIX 3€PHUCTLIX crioeB. OCHOBHbIE XapakTepPUCTUKN CINOS.
Mpopasnuyeckoe conpoTtueneHune. Kpnas nceBaooxmkeHns. PacueT
CKOPOCTU NCeBAO0OXMKEHNs 1 yHOoca. Paboyasa ckopocTtk. BeicoTa un
NOPO3HOCTL Kunnswlero cnosi. MNpumeHeHne ncesgooxmxkenns B LIBI.

MepemelnBaHve B Xuakux cpepax. HasHayeHne n cnocobsbl
nepemewwmBanus B LIBIN. OddeKkTMBHOCTbL NepeMellnBaHns U ee OLeHKa.
'MapoouHamnyeckMe CTPYKTypbl MOTOKOB B anmapatax C Mellankamu.
PacyeT MOLWHOCTM Ha MexaHuM4eckoe nepemMeluMBaHve. Tunosble
KOHCTPYKLMK MeLLaroK. lMHeBMaTU4eckoe " LUMPKYISLUOHHOE
nepemelwwmBaHue.llepemelwnBaHne OyMaxHOW Maccbl B annapaTax
obbémHOro Tuna. BepTukanbHble nNepemelLMBalOlne  YCTPOUCTBA.
[opu3oHTanbHbIE NepemMeLLMBatoLLMe YCTpoUCcTBa. PoTopHbie cmecuTenu.
MpumeHeHMe pOTOPHO-MYMNbCALMOHHOIO annapata B LEennonosHo-
OymaxHOW  NpOMbIWNEHHOCTU.  KoHcTpykuuss u  npuHumMn  paboThl,
TeopeTn4eCcKMe OCHOBbI, TEXHONOMMYECKME U KOHCTPYKTUBHbIE NapamMeTpbl.

MHTeHCcHMdpUKaLmMss NpoLeccoB nepemMeLLmBaHns B LENoNo3Ho-
OYMa>KHOW NPOMBbILLNIEHHOCTH.

20

Tekywmn koHTponb 2. Onpoc.

MpoMeXyTOUYHbIN KOHTPOIb (3a4eT)

Y4yebHbIn moaynb 3. OCHOBLI TENNOBbLIX NPOLIECCOB.
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HanmeHoBaHue 1 cogepxaHue
y4ebHbIX MoAynen, Tem n popm KOHTPOns

Ob6bemM (4achl)

O4YHOE
obyyeHune

OYHO-
3a04Hoe
obvyeHune

3a04HOE
obyyeHune

Tema 6.3HayeHmne TennoBbix Npoueccos B LIBIN. QnemeHTapHble cnocobbl
pacnpocTpaHeHus Tenna. TennonpoBoAHOCTb. [ABMXKyLLas cuna TENNoBbIX
npoueccos. AnddepeHumnansHoe ypaBHEHNE KOHBEKTUBHOIO
TennoobmeHa. Ycnosus TennoBoro nogodusa. OCHOBHbIE KpUTEPUU
Tennosoro nogobusa n nx gusnyeckun cmoicn. KputepumanbHble ypaBHEHUS
KOHBEKTMBHOrO TennoobmMeHa. TennooTtaaya v Tennonepegaya.
MHTeHcduKkaumst TennoobMeHHbIX npoLeccoB. Ponb npoueccoB
Tennonepeaa4ym B 3KOHOMUN SHEPTUN.

TennoobmeHHbIe annapaTthkl, Ux knaccugukaums, Bblibop no katanoram n FOCTawm.
[MoBEPXHOCTHbIE TEMNOOOMEHHMKUN (KOXYXOTPYOHbIE, CiMparbHbie,
nnactuHyaTble). CMecuTenbHble TENNO0OMEHHMKN (KOHOEHCATOPbI
cMelleHust). CpaBHUTENbHAs XapaKkTepucTka, NPUHLMNbI Bbibopa
TennoobmMeHHbIX annapaToB. [NpumeHeHne annapatos B LIBIN. OcHoBebI
pacyeTa TenI006MEHHNKOB M ONTUMAaIbHbIX PEXMMOB UX paboThbl.

14

Tema 7. HasHaudeHue 1 TexHu4eckne MeToabl BoinapusaHus B LIBIT.
BeinapusaHue nog Bakyymom. OgHokpaTHoe (MpocToe) BbinapuBaHue.
MaTtepuanbHbiii 1 Tennoson 6anaHckl. MHOrokpaTHoe BbinapyBaHUe Kak
cnocob MOBbILLEHNS SKOHOMWYHOCTM NpoLecca BbinapueaHus. CxeMbl
MHOFOKOPMYCHbIX BbIMAapHbIX yCTaHOBOK. MaTepuanbHbIv U TEMNOBOW
GanaHcbl MHOTOKOPMYCHOWN BbiNapHow yctaHoBku. ObLas n nonesHas
pasHocTu TemnepaTyp. TemnepaTypHble noTepu. PacnpegeneHue
Mones3Hon pasHOCTU TeMnepaTtyp Nno koprnycam. TEeXHUKO-3KOHOMMUYEeCKas
ONTMMM3aUUs Ycna KOpryCcoB BbINMapHOW YCTaHOBKU. DKOHOMUSA TEMNSIOBbIX
pecypcoB nNpw BbiNapMBaHUU NyTEM UCNOSb30BaAHUA TEMMOTbl KOHAEHCATOB
1 ynapeHHoro pactsopa. OcobeHHOCTU Tennonepeaaym B BbinapHbIX
annaparax. [1yTu cokpalleHusi BpeaHbiX BbIBPOCOB Npu BbiNapuBaHum
LLIeMNOKOB LIeNN03HOro Npom3soacTea. BeinapuBaHme ¢ TennosbiM
HacocoM. Mcnonb3oBaHne 3BM npu pacyeTe BbiNapHbIX YCTAHOBOK U
ONTUMarnbHbIX YCNOBUIA UX paboThbl.

BbinapHble annapatel. Knaccudwmkaumsi v OCHOBHblE KOHCTPYKTUBHBIE  TUMbI
(annapaTtbl C eCTECTBEHHOW U NPUHYAUTENBHON LMPKYNALMEN, NIEHOYHOrO
Tvna). CpaBHUTENbHAsS XapakTepuUCTMKa U NpUHLUMN BbiboOpa No katanoram
n FOCTam KOHCTPYKUMY BbiNapHbIX annapaToB

14

Tekywmn konTpons 3. Onpoc.

YyebHbIn Moaynb 4. OCHOBLI Macconepenayn.

Tema 8.Knaccudmkaums maccoobMeHHbIX npoLeccoB. Porib MaccoobMeHHbIX
npoueccos B LIBIN n B 3agayax oxpaHbl okpyxatowen cpenbl. Ob6Limne
3aKOHOMEPHOCTU NepPEeHOCca BELLEeCTBA U SHEPIMU Kak MposiBIieHne
e[MHCTBa MaTepuanbHOro MMpa 1 OCHOBAa Afsi NPUMEHEHNs MeToaa
aHanorun.Cratmka MmaccooOMeHHbIX NpoLeccoB. 3akoHbl a3oBOro
paBHOBecus. HanpaBneHue npoLeccoB MacconepeHoca, nx odbpaTmmocTb.

KuHeTnka maccoobmeHHbIX npoLeccoB. MexaHu3Mbl nepeHoca
MacCbl — MOMNEKYNSAPHbIN U KOHBEKTUBHbIA. 3akoH duka.
OundbepeHumnansHoe ypaBHEHNE KOHBEKTUBHOW AN dy3un. YpaBHeHue
mMaccooTtaauun. KoadpuumneHtel MaccooTaauun. [Bmxylias cuna npowecca.
Mopobne maccoobmeHHbIX npoueccoB. Kputepun andgdysnoHHOro
nogobus n ux dumsmdeckuin cmoicn. O6obLeHHoe ypaBHeHWe
MaccooTAauun.

Macconepenaya. OCHOBHOE ypaBHEHME Macconepegayu.
KoadhduumneHTsl Macconepeaaun. Ceasb Mexay koadhdpuumeHtTamm
mMacconepegaym u maccootaadn. CpeaHsasa ABUXKYLLAA cuna npouecca
mMacconepegayu.

AHarnoruns mexagy npoueccamv Tenno- n macconepeHoca. O6Lwme
MeToAbl MHTEHCMAMKALMKN NPOLLEeCCOB Macconepeaayun. Ponb u 3HayeHune

20
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HanmeHoBaHue 1 cogepxaHue
y4ebHbIX MoAynen, Tem n popm KOHTPOns

Ob6bemM (4achl)

O4YHOE
obyyeHune
OYHO-
3a04HOE
obvyeHne
3a04HOE
obyyeHune

rmapoanHamMmumnk npolecca.

Tema 9.Cywka. Obuwiaa xapaktepucTuka npouecca u ero npumeHeHue B LIBI.
MeToabl cywkn. PaBHOBecHas BMaXHOCTb U CBSA3b BNarn ¢ maTepuanom.
KoHBekTuBHas cywka. Tennogusndeckne CBOWCTBA BIaXHbIX ras3o0B.
Ovarpamma coctosHMa BnaxHoro Bosgyxa (guarpamma J1.K.PamsuHa).
MaTtepuanbHbI 1 TennoBon BanaHckl CyLWKU. YaenbHble pacxoibl Bo3ayxa
n Tenna. TeopeTmyeckasas W pJencteutenbHasd cywunka. OCHOBHbIE
BapuaHTbl KOHBEKTMBHOW CyLUKW, WX u3obpaxeHne U aHanuM3 Ha
anarpamme. KuHeTuka npouecca Cywku. Tenmno- M MaccoobMeH Mmexay
BO3OYXOM W MaTepuanom. TWMNOBble KUHETUYECKME KPUBbLIE CYLLIKW.
Mepunoabl NOCTOAHHOW M Nagatowen ckopocTen. MNMyTn MHTEeHCMdmrKaumm n
MOBbILLIEHNST S3KOHOMUYHOCTU NPOLIECCa KOHBEKTUBHOW CYLLKN. KOHCTpyKUuK
KOHBEKTMBHbIX  CYLIMMOK, npumeHsemblx B LBIM  (TyHHenbHas,
nHeBMaTu4deckasi, 6apabaHHas, ¢ BO34yX00MNOPHbIM ABUXKEHNEM MOMNOTHA).

KoHTakTHaa cywka. MexaHnsMm UM KMHETMKA KOHTaKTHOM  cywku. Cxema
MHOTOLMNUHOPOBOMW  KOHTAKTHOM  CYLUUIMbHOW YCTAHOBKW [AMsl  CYLLUKU
uenntonosbl, 6ymarn u kaptoHa. KOHCTPyKUMM CYLUMMBHOMO UunuHApa.
Cnocobbl UHTEHCU(PMKALUUN KOHTAKTHOW CYLIKW. YTunusauus TennoTbl
0oTpaboTaHHOro Bo3ayxa M NoBbllEHNE S3KOHOMUYHOCTU CYLLKW.

24

Tema 10. A6copbuusa. XapaktepucTuka npouecca u obrnactu ero
npumeHenmsa B LBIM.  ®usnuyeckas abcopbumsa u  xemocopbuus.
PaBHOBecne B cucteme XuOkoCTb — ra3. BnusHue Temnepatypbl wu
AaBreHns Ha paBHoBecue. MaTepmanbHbin 6anaHc n ypaBHeHne pabouyen
nuHuKn.  YgenbHeln  pacxog abcopbeHTa, €ro  MuHMManbHoe U
9KOHOMWYECKM onTumanbHoe 3HadveHue. KoHcTpykuum abcopbepos,
npumeHsembix B LIBIM. CpaBHuTenbHas xapaktepuctuka u obractu
NpPUMEHEHMS annapaToB pPasnUYHbIX KOHCTPYKLUMI. PacueT abcopbumoHHon
annapatypbl. Beibop abcopbepos no katanoram n FOCTam.

Ouctunnaumua n pektudmnkaums. XapakrepucTmka npoLeccos ANCTUNNIALMU
N pekTudukaumm n nx ucnono3osaHve B LIBIN. PaBHoBecne mexay napom
N XnaKocTblo. PekTudpumkauyus. dnsmnyeckas CyLLHOCTb pekTudmkauuu.
MaTepuanbHbii 6anaHc HenpepbIBHOM peKTUdUNKaLmnm OMHapHbIX CMece.
YpaBHeHWe NUHNIA 3MEHeHUSA paboymnx KoHueHTpauun. Onpegenexme
MUWHMManbHOIo 1 pabo4vero rierMoBoro Yncra. TexXHUKO-3KOHOMMNYEeCKas
onTuMm3auus Belbopa riermMoBoro yucna (3aBMCMMOCTb MEXAY
bNErMoBbIM YMCITOM, PaCXOA0M FpetoLLEro Napa, OXnaxaalLLen Boapl,
NpPON3BOANTENBHOCTBIO M OCHOBHLIMU pa3mMepamu annaparta

22

Tekywmn koHTpons 4 Onpoc

I'Ipome)KyTquaﬂ aTrTecTauusa no gucumniinHe. KprOBaﬂ pa60Ta.

10

MpomMexyTo4Hasi aTTecTauusa No AUCUUNIIMHE. DK3aMeH.

36

Y4yebHbIN Moaynb 5. XuMunyeckne peaktopbl. BBegeHue.

Tema 11. Knaccndumkauuna peaktopo. C NOMOLLbIO TEPMOOUHAMUYECKUX pacveToB
Haxo4AT: KOHCTaHTbl paBHOBECUS XUMUYECKUX peakuui; paBHOBECHbIE
cTeneHb NpeBpaLleHus], BbIXO4 U COCTaB NPOAYKTOB peakunin; TENnoBble
adhheKTbl peakunin, 3aBUCMMOCTM KOHCTAHT PaBHOBECUSA N CKOPOCTU
XUMWUYECKUX peakumin OT TeMnepaTypsbl.

10

Tema 12. KuHeTnyeckme ypaBHeHUSA peakLuin No3BOSISKOT onpeaenuTb 3HavYeHme
KOHCTaHT CKOPOCTEN U MPOSOIIKUTENBHOCTb peakumii, He06X0AMMbIX ANs
pacyeTa CKOpPOCTU U BPEMEHU MpoLecca XMMUYECKOro NpeBpaLleHmns
BELLEeCTBa B peakTope.

10

Tema 13. YpaBHeHus MaTepuansHOro 1 TennoBoro 6anaHca cnyxaT OCHOBOW
pacyéTta peakunoHHOro obbema annapaTa (Npu 3agaHHOW CTeneHu
npeBpaLleHnsi) UnNu cTeneHn npespaLleHus B peaktope (Npy 3aaHHbIX

10
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HanmeHoBaHue 1 cogepxaHue
y4ebHbIX MoAynen, Tem n popm KOHTPOns

Ob6bemM (4achl)

O4YHOE
obyyeHune
OYHO-
3a04HOE
obvyeHne
3a04HOE
obyyeHune

ycrosusx). MNpu pacyeTe Yalle BCEro nosib3yTcsa BblpaxeHnem obLuero
6anaHca, COCTaBMNeHHOro No o4HOMY M3 UCXOAHbIX BELECTB, Y4aCTBYIOLLMX B
XMMUYECKOM MpoLiecce.

Tema 14. Bug ypaBHeHMs 3aBMCUT OT TUMNa peakTopa, B KOTOPOM NpoTeKkaeT npouecc
XUMUYECKOro npespalleHns BellecTs. MaTepuanbHbin 6anaHc
npeacraBngeT cobor OCHOBY ANs BbIBOAA 3aBUCUMOCTU CBA3U MEXAY
CTeneHbIo NpeBpaLLeHNsi, CKOPOCTbIO M BPEMEHEM XUMUYECKOrO npoLecca,
KoTopas ABnsieTcs HeobXoaANMbIM 3IEMEHTOM €ro pacyeTa n HoCuT
Ha3BaHWe XapakTepUCTMYECKOrO ypaBHEHUS peakTopa. Tennoson 6anaHc
npouecca crnegyeT paccmaTpmBaTb COBMECTHO C €ro MaTepuaribHbIM
BanaHcom, ecnvn XxMMMYeckoe NpeBpalleHne BellecTBa NpoTekaeT B
HEen3oTepMnyeCcknx ycrnoBsusx.

10

TeKkywmn KoHTponb 2. Onpoc

YyebHbI Moaynb 6. CpaBHeHME U BbIGOP XMMUYECKOrO peakTopa.

Tema 15. Bpems npebbiBaHus, pacnpenenenne BpeMeHmn npeboisaHus,
nepemMeLLMBaHne B XMMUYeCckux peaktopax. [1pu npoektnposaHuu
XUMUYECKOro peakTtopa u oueHke ero paboTbl HEO6XOAMMO 3HaTb CTEMEHb
npeBpaLleHnst UICXOOHbIX BELLECTB B NPOAYKTbI peakuuu, BbIXO4 NPOAYKTOB U
n3bupatenbHOCTb XMMUYECKOrO NpesBpaLleHus BelecTs. PacyeTHble
dopMynbl AN HAXOXAEHUSI 3TUX BEMUYUH, a TaKKe CBA3U MeXay HUMU
onpeensaTcs, Npexae Bcero, TUNOM peakLmMm 1 peakTopa, a Takke
KMHETUYECKMMMN 3aKOHOMEPHOCTAMU XMMUYECKOrO MpeBpaLLEeHNs BELLECTBA.

10

Tema 16. OCHOBHbIMW (hbakToOpamMu CpaBHEHMSI XMMUYECKUX PEAKTOPOB,
onpegensowmmMm Beibop Tuna annapara, ABAsSeTCs KUHETUKa XMMUYECKON
peakuun, OTHOLLEHME NOPSAKOB OCHOBHOM U MOBOYHbBIX peakuui, a Takke
pacnpegeneHve BpeMeHn npebbiBaHWs peareHToB, KOHLEHTpaumn u
TeMmnepaTyp B peakuMoHHOM ob6beme. ITK hakTopbl B pa3nnyHbIX TMnax
peakTopoB MOryT MO pasHOMY BMUATb Ha CTENEHb NpeBpaLLeHUs peareHToB,
n3bupatenbHOCTb MX XMMUYECKOTO NpeBpalleHuns, a, criefoBaTensHo, U Ha
cebecTonmocTb NOMy4yaemoro nNpoaykTa.

12

Texkywmn koHTponbs. Onpoc.

N

I'Ipome)KyTquaﬂ aTtTecTtaymsa no gucumnnuHe. 3ayer.

BCEro:

3. TEMATUMECKWUIN NNAH
3.1. Nekuun

324

Homepa

OuyHoe obyyeHue OuyHo-3a04HOE 0GyYeHne 3aouHoe obyyeHue

n3yv4yaemMblx TemM

Homep O6bem Howmep O6bem Howmep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (vacbl)

5 2

Blo|o(~|jo|a|s|wn|-
o|o|o|o|o ||| o1| o
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Homepa OuyHoe 06y4eHne OyHo-3a04HOE 0by4YeHne 3aoyHoe obyyeHune
“3yyaembix TeMm cgw?gciza %Z‘:::‘;' CSMOE'}V'CGTF;a %Zteb:\;l C:IMOEl}wciz ] %6;:::\;

11 7 4
12 7 4
13 7 4
14 7 4
15 7 4
16 7 8

BCEIO: 98

3.2. MpakTnyeckme U ceMMHapPCK1e 3aHATUSA

OuHO-3a04HOE

M;zn;:'ailx HaVIMeHOBaHVIeU OuyHoe 06y4eHne obydeHMe 3ao4Hoe oby4eHne
Tem 1 chopMasaHaTui Howmep O6bem Howmep Ob6bem Homep Obbem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
6 Tennonf:peqaqa B 6 2
XUMUYECKOM annapartype.
7 BblinapusaHue 6 2
8 OcHoBbI Macconepenaym 6 4
OnpepneneHne 0OCHOBHbIX
napamMeTpoB BraXHoOro
9 BO34yxa u rpacpoaHanuTm- 6 4
YecKkuUi pacyeT npolecca
KOHBEKTUBHOWN CYLLKU
10 Abcopbuusa n pektugumkaLms 6 5
TepmogumHamumyeckne n
11 XUMUYECKNE OCHOBBI 7 4
XUMMYECKOro npotecca
MaTepuranbHbI 1 TennoBomn
12 ©anaHcbl XMMNYECcKoro 7 4
npouecca.
CTeneHb NpeBpalleHus,
13 BbIXO4 1 n3bupaTenbHOCTL B 7 4
XUMMYECKOM npoLecce.
14 TennoobmeH B XMMUYECKMX 7 4
peakTopax
. Bpems npebbiBaHus,
pacrnpegerneHue BpeMeHn
15 npebbiBaHUS, 7 6
nepemMeLuMBaHue B
XUMUYECKNX peaKkTopax
16 CpaBHeHue 1 Bbibop 7 6
XUMUNYECKNX PEaKTOPOB
BCEIO: 45
3.3. JlabopaTopHble 3aHATUA
Homepa H OuyHoe 06y4eHne OuHo-3804HOE 3aoyHoe obyyeHne
M3yuAEMBIX anMeHoBaHne 3 obyyeHne
TeMm nabopaTopHbIX3aHATUN Homep Obbem Howmep O6bem Homep Obbem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
Onpepenexue rmgpasnu-
5 YeCcKOro ConpoTUBIEHUS 5 10
3rIEMEHTOB HaNoOpHOro
Tpybonposoaa.
WccnepnosaHne paboThl
3 LeHTPOBEXHbIX MaLLMH Ha 5 8
rmapaBrNYecKylo CETb.
WccnepoBaHume npolecca
4 pasgeneHns cycrneHsum 5 10
MeToA0M (PUNbTPOBaHMS.
5 WccnepoBaHue npolecca 5 8
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Homepa H OuyHoe 06y4eHne QuHo-3804HOe 3ao4Hoe oby4eHne
M3y HaEMbIX anMeHoBaHue § oBydeHme
Tem nabopaTopHbIX3aHATNIA Homep O6vem Homep Obbem Homep Obbem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
nepemMeLLnBaHna B XUOKNUX
cpepax.
OnpepeneHne KoadpuLneH-
Ta Tennonepenayun B
6 6 8
TennoobmMmeHHuke «Tpyba B
TpyGe».
OnpegeneHne OCHOBHBbIX
7 nokasareneun padoThl 6 8
BblNapHOro annapara
9 |/|CCJ'Ie,EI,OBaHI/Ive KUHETUKMN 6 6
KOHBEKTMBHOW CYLLKW.
OnpepneneHne OCHOBHbIX
napameTpoB BrnaxHoro
9 BO3AYXa U rpacgoaHanuTnye- 6 6
CKUI pacyeTt
NpoLeCcCakoHBEKTUBHOM
CYLLIKW.
10 MccnenosaHue npouecca 6 6
ancTmnnaums
BCEIO: 70

4. KYPCOBOE NMPOEKTUPOBAHME

4.1. Llenw 1 3aga4m KypcoBomn paboThbl.

O6yl4eHv|e CTyOEHTOB MeToAuke pacdeTa W MNPOEeKTUPOBaHMA KOMMJIEKCA XUMUYECKUX annapartos,
COCTaBInALWMX YCTAHOBKY OA npoBedeHudA OOHOro us MacCOOBOMEHHbIX npoLeccos. Ons onpepeneHna
KOHCTPYyKUUK, pa3smMmepoB U Bbl60pa no CtaHOapTaM U HOpManaM BCeX annapaTtoB, COCTaBNAKLWNX YCTAHOBKY,
Heobxoammo, Kak npaBuno, NpPpon3BeCTU pacyHeT rmgpomMmexaHn4eckmnx, TenroBbIX N MacCOOBMEHHbIX npoLeccoB B
yK838HHOIZ annapartype C ucnofb3oBaHMEM KOMMNbHOTEPA. 370 noseonser 3aKpennTb TeopeTnveckne 3HaHuA
CTygeHTa no KypcCy npoueccoB M annapaTtoB XMUMUYECKON TEXHONOMNMN, NnpuBUTbL €My MpPaKTU4eCKNE HaBbIKN
NPOEeKTnpoBaHnA wn MNCNOJb30BaHUA BblYUCNIUTENBHOM TEXHUMKM W  MNOArOTOBUTL CTyoeHTa K KypcoBOMY

NPOEKTNPOBaHMIO NO crneunarnbHbIM ANCUUNTIMHAM, a TakKe K OUNTNTOMHOMY NPOEKTUPOBAHUIO.

4.2. TemaTuka KypcoBon paboTbl

1 PacyeT pekTndmKaLMOHHON YCTAaHOBKM ANsi pa3feneHns GuHapHbIX CMecen.

2. Pacuert peKTI/I(bI/IKaLI,I/IOHHOVI YCTaHOBKU ANA pasaeneHnsa MHOTOKOMMOHEHTHbIX cMmecen.

3. PacyeTt abcopbUUOHHOM YCTaHOBKM.

4.3. Tpe6oBaHUA K BbINOJSIHEHUIO U NpeACTaBIEHUIO Pe3ynbTaToB KYpCcoBOM paboThl
PaboTa BbINOMHSETCA MHAMBUAYaNbHO, C UCMOJSIb30BaHMEM CreLManu3vpoBaHHOIO NPOrpamMmMHOro

obecrneyeHuns

Pe3yanaTb| npencrtaBnAlTCA B BUae NOACHUTENBbHOWM 3annMckn obbemom 25-35 CTpaHuu,

copepxallen cneagywolmne obsasaTtenbHble 3NeMeHThbI:
1. BeegeHue.
. MaTtepuanbHbI 6anaHc npouecca.
. Tennosow 6anaHc npovecca.
. OcHOBHbIE pa3mMepsbl annapara.
. BcnomorartenbHoe obopynoBaHue.
. BbiBOABI.
. Bubnuorpaduyecknii Cnncox.
Mpadhnyeckas YacTb Mo KypcoBor paboTe coctaenseT 1 nucT doopmata Afl.

NO O WN
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5. TEKYLUMW KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuHoe 0byueHmne OuHo-3aouHoe 3aouHoe 0ByueHve
y4e6Hbix dopma Y oby4yeHne 4
moAaynen, no
KOTOPLIN KOHTpOJ:IH Homep Kon-so Homep Kon-so Homep Kon-so
npoBOAMTCA 3HaHun cemecTpa cemecTpa cemecTpa
KOHTPOJIb
1,2 Onpoc 5 2
3,4 Onpoc 6 2
5,6 Onpoc 7 2

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIOCA

OuyHo-3a04HOE
Buabl CaMOCTOSTENbHOI paboThi O4yHoe 06y4yeHne obydeHMe 3aoyHoe oby4eHne
o6yqa+ou.|,eroc;| Homep Ob6bem Howmep O6bem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
YCBOeHMe TeopeTndeckoro matepmana 5 15
6 5
7 8
MoaroToBka k labopaToOpHbIM 3aHATUSAM 5 15
6 6
lMoaroToBKa K NpakTUYECKUM 3aHATUSAM 6 2
7 2
BbinonHeHne KypcoBon paboThl 6 10
MogroToBKa K 3a4eTy 5 6
7 6
[MoaroToBKa K 9K3aMeHy 6 36
BCEIO: | 75+36

7. OBPA3OBATEJIbHbIE TEXHOJNOIN'MA

7.1. XapakTepucTuka BUAOB U UCMIOSIb3yeMbIX MHHOBALUMOHHbIX hOPM y4eGHbIX 3aHATUI

O6bem 3aHaTum
B MHHOBAUWMOHHbIX CbOpMaX
HanmeHoBaHune (vacel)
BMI0BY4EBHbIX Mcnonbayemble MHHOBALMOHHbIE POPMbI ° ° °
Y, s o = Q<
3aHATUN Q T L5 O T oz
S QI I o
Tz Z T Z T
33 | 383| §&
[¢] ® o ® 0o
MpakTuyeckne | Ha npakTUyecKknx 3aHATMAX PasbACHAKTCH TeopeTudeckue
3aHATUSA NnornoXeHust kypca, obyvarLwmecsa paboTaloT ¢
KOHKpPETHbIMM CUTyaunsiMv, OBNageBatoT HaBblikamu c6opa, 12
aHanusa n o6paboTkm MHopMaLUK OIS NPUHATUS
CaMOCTOSTENbHbIX peLleHnn
JlabopaTopHble | NMpoBeneHue ydebHOro skcnepumMeHTa Ha nabopaTtopHoOn
3aHATUSA yCTaHoBKe. 18
BCEIO: 30

7.2.Cnctema oueHMBaHUsA yCrneBaeMoCTU U JOCTUMKEHNN 06y4YaloLWMXCA ANt NPOMEXYTOYHOMN

aTTectTaumnmn

TpaguumoHHas | X

8. OBECMNEYEHUE ANCLUMIIUHDbI

8.1. YuebHaa nuTtepartypa

PMa

B6annbHO-penTUHroBas
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a) ocHoBHas y4yebHas nuTtepartypa
1. Mpouecchl 1 annapaTtbl XMMUYECKON TeXHoNornm: y4ebHuk/ AHwTenH B.IN, 3axapos M.K. u ap.-
BVHOM. INabopaTtopwus 3HaHun, 2014.- 1759c. .(OBC“IPRbooks”: Pexum goctyna:
http://www.iprbookshop.ru/9103.)
0) gononHuTenbHasa yyebHas nuTepartypa
2. Mugyxos, H.I'N. MaccoobmMeHHble Npouecchl B LENTHON03HO-0yMaXKHOW NPOMBbILLITEHHOCTH
[OnekTpoHHbI pecypc): y4eb. nocobue /H.M.Munaykos, B.C.Kypos, A.O.Hukngopos. —CI16.:
CNerTyPI, 2015. -125 ¢.(OBBLUT3: Pexum goctyna: http://www.nizrp.narod.ru/kafpriapxt.htm)

6) gononHuTensHasa y4ebHas nutepaTypa
3.Mpoueccol M annapatbl: y4ebHo-NpakTnyeckoe nocobme Ans BbINONHEHMA NabopaTopHbIX
paboT[3nekTpoHHbI pecypc): yd4eb. nocobue /H.M.Muaykos, B.C.Kypos, A.O.Hukudopos. —CI16.:
CrerTyPIl, 2016. -108 c.(3BEBLWT3: Pexum goctyna: http://www.nizrp.narod.ru/kafpriapxt.htm)
8.2. NepeyeHb y4yebHO-MeTOANYECKOro obecnevyeHns ans caMmoCcToATeNbHOM paboThbl
obyyarLWwmMxca no gucumnsiimHe

8.3. NepeyeHb pecypcoB MHGPOPMaLMOHHO-TENEKOMMYHUKaLMOHHON ceTu "UHTepHeT",
HeobXxoAUMBbIX AN OCBOEHUSA AUCLUNIIUHbI

1. http://www.edu.ru —PegepanbHbin noptan «Poccuinckoe obpazoBaHme»

2. http://www.openet.ru — Poccuiickun nopTtan oTKpbiToro obpasoBaHus

3. http://www.exponenta.ru — Poccuickmn noptan obpasoBaHus

4. www. chemnet.ru

8.4. NepeyvyeHb MHPOPMALMOHHBLIX TEXHONOIMNA, UCNOJIb3yeMbIX NPU OCYLLEeCTBIEHUU
obpa3oBaTenbLHOro npouecca Nno AMcUMninHe, BKIOYasa nepevyeHb NPOrpaMMHOro o6ecnevyeHus u
MH(OPMALMOHHBbIX CMPAaBOYHbLIX CUCTEM:

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

3. PTC Mathcad 15

4, AutoDesk AutoCAD 2015

8.5. OnucaHmne matepmanbHO-TEXHMYECKON 6a3bl, HEOO6X0AMMOM ANs1 OCYLLIEeCTBNEeHUs
obGpasoBaTenbHOro npouecca no gUCcUunInHe
1. KoMnbloTepHbIN Krnacc ¢ MyNbTUMEANNAHBIM KOMIMIEKCOM U BbIXO4OM B NHTEpHET.
2. BbinapHasa ycTaHOBKa, yCTaHOBKa ANdA onpefeneHvusl ruapaBnnyeckux COMpOTUBMNEHU; YyCTaHOBKA
Ons MccnefoBaHUsA npouecca pasfeneHvsl CycneH3uu; YCcTaHOBKa Ans UCCnefoBaHus KUHETUKM
GuUnbLTPOBaHNS; yCTaHOBKa MO onpeaeneHvst Tennonepefayn B TennooOMeHHWKe; yCTaHOBKa [Anis
onpefeneHnsa napa-MmeTpoB BNaXHOro BO3ayxa; yCTaHOBKa 4115 NpoLiecca nepemeLLvBaHums.

8.6. MHble cBeaeHuA u (Mnn) maTepuansol
[eMOoHCTpauUNOHHbIECTEHbI: HACOCHI, OTCTOMHUKM, (PUNbTPbI, TENITOOOMEHHUKM, CYLLUIIKN.

9. METOOAMYECKUE YKASAHUA ANA OBYHAKOLWLKNXCA NO OCBOEHUIO

ONCLUUINJINHDbI
Buapbly4ebHbIx
3aHATUN U
caMocCTodTerNnbHaaA OpraHI/I3aLI,VI$| AedaTernibHOCTU 06yqa}ou.leroc;1
paboTa
oby4aroLmxcs
Jlekumm MpopaboTka paboyen nporpammel, yaensdss ocoboe BHUMaHUE Liensam u sagadyam
CTPYKTYPE M COAepXKaHUI0 AUCLUMIVHbI.
KoHCneKT nekuyun: KpaTko, CXxeMaTuyHO, NocneaoBaTenbHO (PUKCMPOBATL OCHOBHbIE
NONoXeHwusl, BbIBOAbI U hOPMYNMPOBKM; NOMeYaTb BaXKHble MbICMN, BbIAENATb
KItoyeBble CroBa, TEPMUHBI.
lMpoBepka TEPMUHOB, MOHATUI: OCYLLIECTBIIATL C MOMOLLbIO 3HLUMKAONEANN,
crnosapeMn, CNpaBOYHUKOB C BbINUCLIBAHWMEM TOMNKOBaHW B TeTpaib
MpakTunyeckme PaboTta ¢ KOHCMEKTOM NeKLNiA, MOArOTOBKA OTBETOB K KOHTPOJbHLIM BOMpOcamMm,
3aHATUA NPOCMOTP pekoMeHAyeMOW niTepaTtypsbl.
JlabopaTopHble B pesynbTaTte npoBeaeHus nabopaTopHbIX 3aHATUA 0Oy4aloLLMNCS OOMKEH NOHATb
3aHATUSA NPUHLMMbI YCTPOWCTBA U paboThl annapaTos.
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Buapbly4ebHbIx

3aHATUN U
caMocCTodTerNnbHaaA OpraHM3au,m| AedaTernbHOCTU 06yqa}ou.leroc;|
paboTa
oby4aroLmxcs
CamocTodatenecHas | MsyyeHne HayuHon, yyebHOW, HOpMaTMBHOW 1 Ap. nutepatypbl. OT6OP
pabota Heob6xoQMMOro matepuana; npoBefeHne NPaKTUYeCcKnx ccneaoBaHun no Teme,

dhopmynupoBaHne BbIBOAOB M pa3paboTka KOHKPETHBLIX peKOMeHAauuii no
OOCTUXKEHUIO MOCTABMEHHOW Lienu 1 3agad.

Mpn NnogroToBke K 3a4eTy, 9K3aMeHY M KypcoBow paboTe Heobxoammo npopaboTaTb
KOHCMEKTbI NEKLMIA 1 NPaKTUYECKMX 3aHATUN, PEKOMEHOYEMYIO IMTEPATYPY.

10. ®OH] OLIEHO4YHbLIX CPEACTB
AnA NnPOBEAEHUA MNMPOMEXYTOYHOU ATTECTALUUN

10.1. OnucaHue nokasaTtenen U KpUTepUEB OLleHUBaHUS KOMMETEHLUIA Ha Pa3NMYHbIX 3Tanax ux
dopMupoBaHus, onMcaHue LIKan oLueHMBaHU

10.1.1. NMoka3aTenu oLeHUBaAHUA KOMMNETEHLIMA Ha 3Tanax ux ¢popmMmmpoBaHusi

Koa HanmeHoBaHue MpenctaBneHne
KOMMeTeHL MM - OLeHOYHOro OLEeHOYHOro
MokasaTenu oueHNBaHNUS KOMNETEHLUIA
(aTan ocBoeHus) cpencTtea cpencTtea B hoHae
MK-9 (1,2) OpuveHTnpoBaTbCa B METO4AX COCTaBNEHUS Bonpocbl ans MNepeyveHbBONPOCO
N peLleHnst ypaBHEHUI MaTepUansHoOro u YCTHOTO BANSI YCTHOTO
TennoBoro 6anaHcoB OCHOBHbIX NMPOLECCOB cobecepoBaHus | cobecemoBaHuUs
(60 BonpocoB)
NONb3yeTCs CIPaBOYHOI N HAYYHOW Kypcosas pabota | MNepeyeHb Tem KP
NnTepaTypoii Mo BCeM pasgenam (30 TeMmbI)
OVCUMNITUHBI
[eMoHCTpupyeT pesynbTaT UCNONb30BaHUS KypcoBas pabota | [NepeyeHb Tem KP
METO0B TEXHUKO-3KOHOMUYECKOWN OLIEHKM (30 Tembl)
NPOLECCOoB C Lienbio 060CHOBaHHOIO Beibopa
CTaHOAPTHbLIX annapaToB
MK- 12 (2) BbIHOCUT apryMeHT1POBaHHbIE CyXAEHUs Mo Bonpocsl ansi | MepeyeHbBonpoco
NpUHUMNY yCTponCTBa U paboTbl, OCHOBHLIM yCTHOro BAMS YCTHOTO
XapaKkTepucTukam u onTumarbsHbIM cobecefoBaHus | cobecefoBaHNs
yCroBusIM paBoThl TUMOBbLIX aNnNapaToB U (60 Bonpocos)
BCMOMoOraTenbHOro o6opynoBaHus
[leMOHCTpUpYEeT UCMONb30BaHNe Kypcosas pabota | MNepeyeHb Tem KP
CMPaBOYHOI 1 HAaYYHOI NMUTEPaTYpPOIt NO (30 TeMmbI)
BCEM pasgenam QUCUUMIIMHBI
OcyLecTBNSAET TEXHMKO-3KOHOMMUYECKYHO KypcoBas pabota | [NepeyeHb Tem KP
OLLEHKY MPOLIECCOB C LeIbio (30 Tembl)
060CHOBaHHOro BbiI6opa CTaHAapTHbIX
annapaToB
MK-21 (1) [NokasbiBaeT yMeHue norb30oBaThCs Bonpocbl ans NepeyeHbBONPOCO
MeToAaMu MaeHTUdUKaLUmM napameTpos YCTHOTO BANSI YCTHOTO
MaTemaTuyecKkon Mmoaenu u cobecenoBaHusa | cobecenoBaHus
ycTaHaBnvBaTb afeKkBaTHOCTb MOAENN; (60 BonpocoB.)
MeTOoAbl NNIaHMPOBAHNS AKCNEPUMEHTA
[demoHcTpupyeT ymeHue BbIbnpatb KypcoBas pabota | [NepeuyeHb Tem KP
annapartbl U paccynTbiBaTh (30 Temnl)
TEXHOJMOrMYeckme napameTpbl NpoLlecca ¢
YYETOM 3a4ay 3Hepro- u
pecypcocbepexeHust
Bnageet meTogamu aHanusa u pacyéta KypcoBas pabota | [NepeyeHb Tem KP
MPOLIECCOB B NPOMBbILLSIEHHbIX annapaTax; (30 Tembl)
MeTodaMu onpeaerieHnst onTUMarbHbIX U
paLMoHanbHbIX TEXHOIOrMYECKUX PEXMMOB
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Koa
KOMMeTeHL MM
(aTan ocBoeHus)

lMokasaTenun oueHMBaHMSA KOMMNETEHLNI

HanmeHoBaHue
OLIEHOYHOro
cpeacTea

MpencraBneHne
OLIEHOYHOro
cpeacrtea B hoHae

paboTbl 060pyaoBaHUSA

MK-23 (1,2,3)

BbIHOCWT apryMeHTUPOBaHHbIE CYXKAEHUS MO
COBPEMEHHBIM MeToaM MaTeMaTU4YeCKoro
MOAENMPOBaHNS TEXHONOMMYECKMX
MPOLECCOB M annapaTtoB XMMUYECKOW
TEXHOMOMM; OCHOBHbIM MOAENAM CTPYKTYPbI
MOTOKOB TeNNooGMEHHBIX 1 MacCOOBMEHHBIX
npoLeccoB

Bonpocbl ans
YCTHOIO
cobecenoBaHus

NepeyveHbBONPOCO
BAMS YCTHOTO
cobecenoBaHus
(60 BonpocoB)

OcyLuecTBnsAeT YNCNeHHble MeToabl AN
pelleHns MmaTeMaTMYeckux 3aaay,
UCNOMb30BaTh A3bIKM U CUCTEMBI
MpPOrpaMMUPOBaHUSA AN peLleHust
npodeccuoHanbHbIX 3a4ad; OCyLLEeCTBSATL
NAeHTUMKaUMIO NapameTpoB
maTeMaTn4eckoi Moaenu, MogenMpoBaHme
MPOLIECCOB XMMMUYECKOMN TEXHOIOMNM,
MPOMbILLSIEHHON 3KOJIOMUM

Kypcosas pabota

MpakTunyeckme
3agaHus

MepeyeHb Tem KP
(30 Temnl)

MpakTnyeckme
TMNOBbIE 3a4aHuns
(303agauv)

CamocToATenbHO MCNonb3yeT MeTOoAbI
NOCTPOEHMS MaTeMaTr4ecko Mmoaenu
NpoLIeCCOB XMMMNYECKOW TEXHOMOrMmM U1
WHTepnpeTauun NONy4YeHHbIX Pe3ynbTaTos,;
MeToAbl NoMcka u obMeHa uHopmaumen B
KOMMbIOTEPHBIX CETSIX, NakeTamm
NPWKNagHbIX NporpaMm Ans MOAeNMpoBaHUs

XUMUKO-TEXHOJTIOI'MYECKNX NpoLIEeCCOB

KypcoBas pabota

MNepeyveHb Tem KP
(30 Temnl)

10.1.2. OnucaHue WwKan 1 KputTepueB oLEHMBAHUACKHOPMMUPOBAHHOCTU KOMNETEHLUN

KpuTepuu oueHnBaHnsa chopMMpoOBaHHOCTY KOMMETEHLUUM

OueHka no Kputepum oueHmBaHns coOpMMPOBAHHOCTU KOMMNETEHLUIA
TPaguLNOHHOM
LwKane YcTHoe cobecenoBaHune MucbmeHHas paboTta

O6yyatowmmncs nokasbiaeT lMonHoe 1 pasHoCTOpOHHEE
BCECTOPOHHME 3HaHUA B 06nactu paccMOTpeHne BOMpOoCOoB,
NpoLeccoB 1 annapaTHoOro ux CBUOETENbCTBYOLLEE O 3HAYNTENBHON
ohopmneHus. Bnageet 0OCHOBHbIMU paboTe ¢ nctoyHMkamm. Kayectso
MOHATUAMU N TEPMUHOIMOIMEN BO WCNONHEHNsI BCEX 3NIEMEHTOB MpOeKTa
BpeMS OTBETOB. XOPOLLO 3HaKOM C COOTBETCTBYET TpeboBaHUAM,

OTJINYHO OCHOBHOW 1 OMNONHUTENBHON cofepxaHue NonHOCTbI0 COOTBETCTBYET
nutepaTtypon. LleneyctpemMneHHo 3afiaHuio. [laHbl ncyepnblisatoLLe
nucnonb3yeT N npumMeHsieT 6asoBble BbIBOAbI 1 NOJHbLIE OTBETHI Ha
3HaHMs B obnacTtu ¢umsmko- nocTaBJieHHbl€ BOMPOCHI. PaboTa
MaTemaTtumyeckux Hayk. lNMpossnseT npefcrasneHa K 3awute B Tpebyemble
apyauvumio npu pabote ¢ y4ebHbIM CpoKn.

MaTepuanom.

O6yyatoummncs nokasbiaeT PaboTta BbInonHeHa B COOTBETCTBUM C

[OCTaTOuHbIN YPOBEHb 3HAHWIA NO 3agaHvem. NmetoTca oTAenbHble

OCHOBaM Teopuwn npoLeccos. B uenom HecyLLleCTBEHHbIe oMbk B paboTe unm B
XOPOLLO pa3bupaeTcs B TEPMUHOMOMMN. YCBOWN | OTBETax Ha MOCTaBMEHHbIE MpU 3aliuTe

OCHOBHYIO NnUTEpaTypy; AonyckaeT
HeKOTOpble MOTrPELLIHOCTY U
HecyLL|eCTBEHHbIe OLMGKM B OTBETAX Ha

BOMPOCHI, MOTyT UMETb MECTO OT MpaBus
ocbopMneHns paboTbl MNU  HapyLLEHbI
CPOKM  MNpefoCTaBMneHns  npoekta K
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BOMPOCHI 3K3aMeHaLNOHHOro GuneTa u
B OTBETax Ha AOMNoMHUTENbHbIe
BOMPOChHI NpenogaBaTerns.

3awure.

YOOBNETBOPUTENBHO

O6y4arowmncsa nokasbiBaeT 3HAHNS
y4yebHoro matepuana us nekumi u
OCHOBHOW NuTepaTypbl. B uenom
nokasblBaeT 3HaHNs 6a30BbIX 3aKOHOB
no rmapaBMyecKnum, TENSOBLIM U
MaccoobMeHHbIM MpoLeccam.
[onyckaeT cyLecTBEHHbIE OLWMOKN B
oTBeTax, HO MOXeT UX yCTPpaHUTb nog
pPYKOBOACTBOM npenogasaTens.

3afaHue BbINOMHEHO MOMHOCTLIO, HO B
paboTe eCTb CYLLECTBEHHbIE OLLNGKMY,
MPUCYTCTBYIOT HETOYHOCTU B OTBETAX,
nmbo KavyecTBO npeacTasneHus paboThbl
Hu3Koe, NMbo paboTa npeacTaBneH ¢
onosgaHvem

HeynoBneTBoO-
puTenbHO

Ob6y4arowmmnca He nmeeT JOCTAaTOYHOIO
YPOBHSI 3HAHMIM AUCUMNmMHbIL. [yTaeTca
B MOHSITUSIX, TEPMUHONOTUN U
dopmynumposkax. noxo 3HaeT
nuTepatypy. [lonyckaeT CyLeCTBEHHbIE
W MpUHLMNManbHbIE OWWOKN 1 He
MOXET UX YCTPaHWUTb AaXe C MOMOLLbIO
npenogasatensi. CnucebiBaHne, NonbITka
NCMNOMb30BaHNs Hepa3peLleHHbIX
TEXHUYECKUX cpeacTB UM nogcKkaskm
Opyroro 4yernoBeka.

CopepxaHune paboTbl MOMHOCTBIO He
COOTBETCTBYET 3a4aHuto.
MpeacraBneHne vyxon paboThbl,
nnarmat, NMbo oTka3s OT NpeACcTaBreHus
paboTbl. OTCYTCTBUE OQHOMO UMK
HeCKonbkux 0bs13aTenbHbIX 3N1EMEHTOB
3agaHus, NMMbo MHOroYnCneHHble rpybble
owmnbkn B pabote, nnbo rpyboe
HapyLleHne npasun 0hOPMIIEHUS UMK
CPOKOB NMpefcTaBneHns padboThbl.
HecnocobHoCTb 0TBETUTL Ha BoMpoc 6e3
NMOMOLLM 3K3aMeHaTopa.

3a4yTeHo

O6y4aromnca 4eMoHCTPUpPYeT BbICOKUA YPOBEHb 3pYAMLIMM; XOpOoLLO pa3bupaeTcs
B OCHOBHbIX 3aKOHOMEpPHOCTSIX, 6a30BbIX A5is NPOLLECCOB U annapaTos; YCBOMW
OCHOBHYIO U, YaCTUYHO, OOMOMHUTENbBHYIO NUTEepaTypy. TOYHO OTBEYaeT Ha
3ajaBaemMble npenogasaTtenemM OOMNONHUTENbHbIE BONPOCHI.

CnocobeH Kk ueneycrpemMrieHHoOMY NpUMeHeHnto 6a30BbIX 3HAHWI B

npod)eccuoHanbHON AesTensHOCTH.

He 3ayTteHo

O6yyvarowmncsa He umeeT JOCTaTOYHOIO YPOBHSA 3HAHWUI OUCLUMNMVHDI; HE BNageeT
dopMynmMpoBKaMmn OCHOBHbIX 3aKOHOMEPHOCTEN npoLeccoB. [1yTaeTcs B MOHATUAX U
onpegeneHusx. He BnageeTt oCHOBHOM nNuTepaTypoun; Npyu oTBeTax gonyckaeT
CYLLECTBEHHbIE U MPUHLUMNMASIBHBIE OLUMOKN 1 HE B COCTOAHUU NX YCTPaHUTb.

*CyuecmeeHHble owWU6KU — HedocmamoyHasi enybuHa u 0Co3HaHHOCMb omeema (Harpumep, cmyO0eHm He CMOo2 MPUMEHUMb
meopemuyeckue 3HaHusi O 06bsICHeHUs sierieHul, Or1s ycmaHOo8MeHUSs MPUYUHHO-C1e0CMBEHHbIX c8513el, CpasHeHUs u
Knaccugukayuu sseneHud u m.o.).

* HecyuwiecmeeHHble owubKu — HerosHoma omeema (Hanpumep, ynyweHue us auda Kakoz2o-nubo HexapakmepHo20 ghakma,
O0ronHeHUs Npu onucaHuu npoyecca, s18MeHuUsi, 3akoHomepHocmel u m.d.); K HUM Moaym 6bimb OMHeCeHbl 02080PKU, OOMYU,eHHbIE
npu HegHUMamesnbHoCcmu cmydeHma.

10.2. TunoBble KOHTPOJIbHbIE 3a4aHUSA UM UHble MaTepuanbl, Heob6xoAMMbIle ANA OLEeHKN 3HaHUN,
YMEeHUM1, HaBbLIKOB U (UNK1) onbiTa AeATEeNbLHOCTU, XapaKTepuayroume atanbl GPOpMUMpOBaHUsA

KOMMeTeHUuun

10.2.1. NepeyeHb BONPOCOB (TeCTOBbLIX 3agaHui), pa3paboTaHHbIN B COOTBETCTBUU C
yCTaHOBJEHHbIMM 3Tanamu oOpMUpPOBaAHUA KOMNETEHLUUN

Ne Ne
n/n dopmynunpoBka BONPOCOB TeMb!
1 | OCHOBHble NOHATUSA 1 ONpedeneHns B npoLeccax 1 annaparax. 1
2 | Knaccudurkaums npoLeccos. 1
3 | MaTepuanbHbIv 1 TennoBon 6anaHckl NPoLEeCcCoB. 1
4 | OBmxyLlas cuna npoueccoB 1 NpoLLeCChl NepeHoca. 1
5 | XXugkoctu. NoHATMA ngeanbHOW 1 peanbHON XXUOKOCTEN. 2
6 | N'mapoctatnka. OCHOBHOE ynpaBneHme rmapocTaTuKM U ero NpakTU4ecKoe MCnornb30BaHue. 2
7 BsaskocTb XuakocTen. 3akoH BA3KOro TpeHnsa HototoHa. 2
8 Pexumbl aBmxeHus xuakocten. Ymucno PeltHonbaca. 2
9 Pacxopg xngkoctu u rasa. 2
10 | YpaBHeHve BepHynnu ansa naeanbHbIX XUOKOCTEN. 2
11 | MNoTepun Hanopa nNo ANVHE U Ha MeCTHbIE CONPOTUBNEHUS. 2
12 | N'vapasnuyecknii pagnyc 1 SKBUBaANEHTHbIN AnameTp. 2
Prna 18.03.01 lMpouecchl 1 annapaTbl XMMUYECKON TEXHONOMMN

CrtpaHuua 16 ns 18




13 | Kputepui rugpogmHaMmyeckoro nogobmvs u nx ousnveckum cMbicn. 2
14 | Knaccudmkaums HacocoB. 3
15 | Hanop n npor3BoaUTENBHOCTL HACOCOB. MOLLIHOCTb 1 KO3(PULMEHT NONE3HOro AEeNCTBUS. 3
16 | BbicoTa BcacbiBaHus. 3
17 | lNopLliHeBble N NAYHXEPHbIE HACOChI NPOCTOr0 U ABOMHOIO AENCTBUS. 3
18 | LleHTpobGexHble HacoChl: yCTPONCTBA Y NPUHLMUN AENCTBUS. 3
19 | OcHOBHOE ypaBHEHUS LIeHTPOBEXHbIX MaLLUMH Jnnepa. 3
20 | Pabota Hacoca Ha ceTb, paboyas Toudka. 3
21 | lMNepemelleHue n cxaTtue rasos. MlHankaTopHasa gnarpamma. 3
22 | Knaccugumkaumm n metobl pasgeneHns HeogHOPOAHbIX CUCTEM. 4
23 | OcaxaeHve B none cum TsSXecTu. 4
24 | PacyeT ckopocTn cBo6OAHOro ocaxaeHus Yactul,. CKopoCcTb CTECHEHHOIO OCaXAEHWS. 4
25 | KOHCTPYKUUKN OTCTOMHMKOB N NX pacyeT. 4
26 | dunbTpOBaHUE N CKOPOCTh NpoLiecca PunbTPoBaHNUS, PUNbTPYIOLLNE NEPEropoaKu. 4
27 | OnpefgeneHne KOHCTaHT QUNLTPOBAHMS. 4
28 | KoHCTpyKUMU nNbTPOB 1 N3 CPaBHUTENbHBLIN aHanNus. 4
29 | lNyTn noBblLEeHUsA NPOM3BOANTENBHOCTM PUNBTPYIOLLMX annapaTos. 4
30 | Ouuctka rasoB B LLEHTPOBEXHbIX CUT. 4
31 | Annapatbl A4nsi MOKPOW OYUCTKMU. 4
32 | NceBoooXmxKeHne 1 ero ruapogmHaMumka. 5
33 | KpuBasi nceBaooXmKeHUs. 5
34 | PacyeT CKOPOCTW NCEBAOOXMKEHMS U Y HOCA. 5
35 | lNepemelumBaHue, ABmxyLlas cuna.OdPEeKTUBHOCTb U UHTEHCUBHOCTb NepeMeLLMBaHNS. 5
36 | PacyeT MoLHOCTK, NOTpebnaemMon MeLLankomn. 5
37 | NHTeHcumKaumusa npoLeccoB nepemMeLlnBaHus. 5
38 | Tennonepenayva. OnbiTHOE ypaBHeHMe. KoadduumeHT Tennonepenayn. 6
39 | GnemeHTapHbIE U CNOXHbIE MEXaHMU3Mbl NEPEHOCA TSXKECTMU. 6
40 | KoHBekumsa v Tennootaada. Pu3nmyecknin CMbICIl. 6
41 | Tennosoe nopobue. OCHOBHblEe KpuTepum Tennosoro nogobus. Onpegensiowive wu 6
onpegensemMbli KpUTeEpUN.
42 | NHTeHcudmkaumsa Tennoo0MeHHbIX MPOLECCOB. 6
43 | TennoobmeHHbIe annaparthbl, knaccudukauyms v Beldoop no FOCTam. 6
44 | PekynepaTuBHble TENI0OOMEHHVKN: KOXYXOTPYOHbIE, CnpanbHble U NacTyHYaThIe. 6
45 | OcHoBbI pacyeTa TenoobMEHHUKOB. 6
46 | BoinapuBaHue. MeToabl BhinapuBaHus. Beinapka nog BakyyMoM. 7
47 | OgHokpaTHoe BbinapmBaHus. MatepuanbHbi U TeNI0BOW BanaHchbl. 7
48 | MHorokpaTHoe BblnapmBaHMe U CXeMbl MHOrOKOPMYCHbIX BblNapHbIX YCTAHOBOK. 7
49 | MaTtepuanbHbIN U TENIOBON GanaHCbl MHOTOKOPMYCHBIX BbIMapHbIX YCTAaHOBOK. 7
50 | O6wasa n nonesHas pasHOCTN TeMnepaTyp. TemnepaTtypHble NOTEPMU. 7
51 | OcobeHHOCTM Tennonepegaym B BoliNapHbix annapatax. CkpbiTas TennoTa KoHgeHcaumu. 7
52 | BeinapHble annapatbl 1 Ux Knaccugukayms. 7
53 | Ncnonb3oBaHue BbiNapHbIX annapaTtoB, MX BbIOOP W CpaBHUTENbHAsA XapaKTepucTuka. 7
Mop6op annapartoB no katanoram u FTOCTam.
54 | Knaccudmkaums MaccoobmeHHbIx npoueccoB. OOWwMe 3akOHOMEPHOCTM nepeHoca 8
BELLECTBA U 3Heprum.
55 | HanpaBneHue npoueccoB maccornepeHoca, Mx obpaTumMocTb. KMHeTuka mMaccoobMEHHbIX 8
npoLLeccoB.
56 | MexaHu3ambl nepeHoca Macchbl — MOJIEKYIISIPHbBIV M KOHBEKTUBHbIN. 3akoH Puka. 8
57 | YpaBHeHNe KOHBEKTUBHOW Auddysmm U ypaBHEHWe MaccooThauun. [suxywiaa cuna 9
npotecca.
58 | Kputepun gudpdysmoHHoro nogobmst n nx omsnmdeckmnii CMbICI. 9
59 | Macconepegaya n eé ocHoBHoe ypaBHeHue. KoadhduumeHTbl Mmacconepenaym n nx cBssb C 10
KoadhuLUMEHTAMM MacCoOTaauN.
60 | MmapaBnuka B MacCOODMEHHbIX MpoLieccax. 10

BapwuaHT 3agaHui, pa3paboTaHHbIX B COOTBETCTBMU C YCTaHOBJEHHbIMU 3TanaMu (popMUpoBaHUsA

KOMNeTeHLUUMn
Ne
n/n YcnoBust TMNOBLIX 3agad OTBeT
1 | Onpenoenntb NOTEPIO AABNEHUSA HA TPEHME NPU NPOTEKAHUM BOAbI NO

PMa

18.03.01 lMpouecchl 1 annapaTbl XMMUYECKON TEXHONOMMN
CrtpaHuua 17 ns3 18




natyHHown Tpybe anametpom 19x2 mm anuHown 10. CkopocTb BoAbI 2 2,88 x 10*MNa
m/c. Temnepatypa 55° C. LLlepoxosatocTtb € = 0,005 mm.

2 o) E L * L
MpuBecTtu chopmyny d? K KpuTEepuansHOMy B/AYy. Eu= -« z
Re d
3 | Onpegenutb KI1[ HacocHol yctaHoBkM. Hacoc nogaet 380 n/MuH YBennuutca B 8 pas

MasyTa oTHocuTenbHon nnoTHocTh 0,9. MonHbin Hanop 30,8 m.
MoTpebnsiemas MowHOCTbL ABuraTens 2,5 kBT.

4 | Onpegenutb KIN[ HacocHon ycTaHoBkKu. Hacoc nogaet 380 n/muH
MasyTa oTHocuTenbHon nnoTHocTh 0,9. MonHbin Hanop 30,8 m. 0,69
MoTpebnsiemas MoWHOCTbL ABuraTens 2,5 kBT.

5 | LleHTpobexHbii Hacoc, genawowmin 1800 06/MUH JomKeH
nepekadneatb 140 m3/yac Boabl, ¢ TemnepaTypoi 30°C. CpeaHee He Gonee 2,2 m
aTtMocepHoe JaBneHne B MecTe YyCTaHOBKU Hacoca 745 MM pT. CT.
MonHasa noTeps Hanopa BO BcacbkiBatowennuHium 4,2 m. Onpegenntb
TEOPETUYECKUN AONMYCTMMYHO BbICOTY BCACbIBaHUS.

Y , Y (o] .
PaccuyutaTth nnoTHOCTL BogHOWM cycrneHaun, cogepxatlen 10% (macc

6 . y
TBepaon asbl. OTHOoCUTENBLHAsA NNOTHOCTL TBEpAOW ha3bl 3
1070 Kkr/m3
7 | BoiBecTn oopmyny, No KOTOPON MOXHO BblYUCIINUTL CKOPOCTb
LeTpudyrMpoBaHus TBEpAbIX LWapoobpasHbIX YacTul, ucxons U3 d «(pcp—p) )
—_— % ) *T
3akoHa Crokca. YacToTa BpalyeHuns B ob/cek. wo= 18+p
8 D D
JlonactHas mewwarnka ¢ di= 3 3ameHeHa Ha MeHbLUYyi0 C d= 4.
PasmeluvBaHme B 0601x criyqasix NpoOM3BOAMTCS B YCIOBUAX YBenuuutca B 1,3 pasa

nlamMmyHapHoro pexumMa. Kak usMeHuTCs YactoTa BpalleHUsi Mpu Tol xe
MOLLIHOCTU 3r1eKTpoaBuraTens?

10.3. MeToanyeckue matepuansl,
onpegensowme npoueaypbl OleHMBaHUA 3HAHUW, YMEHWUN, BrageHui (HaBbIKOB U (Unu)
NPaKTU4YECKOro onbiTa AeATENIbHOCTU), XapaKTepuU3yoLWmMX 3Tanbl POPMUPOBaAHUS KOMNETEHLUN

10.3.1. YcnoBusa gonycka obyyvarowerocs Kk cgave (3KksameHa, 3a4eTa U 3aliuTe KypcoBOoM paboTbi)n
NopsAOK NMUKBMAALIMM aKageMU4eCcKon 3a80/HKEHHOCTU

MonoxeHve O nNpoBeOEeHWM TEKYLLEro KOHTPOMsi YCNeBaeMOCTU M MPOMEXYTOYHOW aTTecTauumm
obyuvatowmxcs

10.3.2. ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTauum No AUCLUUNINHe

YyCTHaa | X NMMCbMeHHaaA | X KOMMNbOTEPHOE TECTUPOBaAHNE nHas*

10.3.3. Ocob6eHHOCTU NpoBeAeHUs (IK3aMeHa, 3a4eTa U 3aluThbl KYPCOBOM PaboThl)

Bpemsi Ha NOAroToBKy oTBETa MO 6MNeTy 45 MUHYT.

OTtBeT no éunety 15 MUHYT.

Bpewms, oTBoAuMOE Ha 3aLmTy KypCcoBoW paboTbl, HEe AOMKHO NpeBbiwaTth 15 MUH, BKNOYas KpaTkuin goknag
no pesynbTaTam KypcoBow paboTbl U OTBETLI Ha BONPOCHI
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