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1. BBEOEHMUE K PABOYEN MPOrPAMME OUCLUMMIIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHBbI B CTPYKType obpa3oBaTeribHOM NporpaMmbl

basoBasi Obs3aTenbHas I:l [ononHuTensHo

Bnok 1: ABMseTCs pakynbTaTMBoM

BapuaTtusHas I:l Mo BbIOOpPY I:l

1.2. Uenb aucumnnuHbl
saBnsieTca 3aknagka 6a3oBbIX 3HaHUN, HEOOXOANMBIX B MOCneayLeM nNpu U3y4eHUn TeXHONOrMYeCcKnx
npou3BoACTB, HA OCHOBE aHanu3a u pacdeTa TUMNOBLIX PU3NYECKNX NPOLLECCOB.
1.3. 3agaum gucumnnuHbI
®  13y4YeHMe MexaHu3mMa TUNOBbIX (PU3NYECKUX NPOLLECCOB
e METOAOB MX MaTemMaTU4eCcKoro onnucaHus n pacyeTta
*  M3ydeHWe NPUHLMNManbHbIX annapaTtoB U MalnH XMMUYECKON TEXHOMOMMN.

1.4. NMepe4eHb NNaHMpyeMbIX pe3ynbTaToB O0Yy4eHUsl NO AUCLMMNIIMHE, COOTHECEHHbIX C
nraHUpyeMbiMU pe3yribTaTaMU OCBOEHUSA o6pa3oBaTesNibHOW NporpamMMbil

Kop,

OTan dopmMmpoBaHusi
KoMMeTeHUMmn dopmynupoBka KOMNeTEHLUM

MK-9 CMOCOOHOCTL aHanNn3npoBaTb TEXHUYECKYIO
OOKyMeHTauumo, nogdmpaTtb ob6opyaoBaHme, roTOBUTL 12
3as1BKM Ha NpnobpeTeHne n peMoHT 000pyaoBaHMs

MnaHupyemble pe3ynbTaTbl 060y4YeHUsA

3HaTtb:

MEeTO[bl COCTaBNEHNS U peLUEHNs] YypaBHEHU MaTepuanbHOro 1 TeNoBoro 6anaHcoB OCHOBHbIX
npoueccoB

YmeTb:

Nnonb30BaTbCs CPaBOYHON U HAY4YHOW NUTepaTypon No BCEM pasaenam OUCLMNIIUHBI

BnapeTb:

MeTod4amMn TEXHUKO-3KOHOMMYECKOM OLIEHKM MPOLIECCOB C Lernblo 060CHOBaHHOIO Bblibopa cTaHAapTHbIX
annapartoB

MK- 12 CMOCOOHOCTL aHanNn3npoBaTb TEXHOMOMMYECKNIA NMpoLecc 2
Kak OOBEKT yrnpaBneHust

I'InaHMpyeMble pe3ynbTaTbl OGyHeHMﬂ

3HaTtb:

NPUHLMIM YCTPOWUCTBA M paboTbl, OCHOBHbIE XapaKTEPUCTUKN U ONTUMArbHbIE YCITOBUSI paboTbl TUMOBbLIX
annapartoB 1 BCNOMOraTenbHOro obopyaoBaHus.

YmeTb:

Nnonb30BaTbCs CPaBOYHON U HAY4YHOW NUTEpaTypon No BCeM pasaenam OUCLUMMNHbI.

Bnapgetnb:

MeToAaMU TEXHUKO-3KOHOMMUYECKOM OLIEHKM NPOLIECCOB C LieNbio 060CHOBaHHOrO BbiGopa CTaHOapTHbLIX
annaparos.

MK-21 [oTOBHOCTL paspabaTbiBaTh MPOEKTLI B COCTaBE 1
aBTOPCKOro KONnekTnea

I'InaHMpyeMble pe3ynbTaTbl OGyHeHMﬂ

3HaTb:

1) MeTogpbl naeHTUdUKaLMn napameTpoB MateMaT4eckorn MOgENU N YCTaHOBMNEHUSA afeKBaTHOCTM
mogenmu

2) MeTogbl NNaHNMpoOBaHUSA 3KCNeEPUMeEHTa

YmeThb:

MpoBoauTb BbIGOp annapaTta u paccumMTaTb TEXHOMOrMYeckne napaMmeTpbl NpoLecca ¢ y4éTom 3agay
3Hepro- n pecypcocbepexeHus

BnapgeTb:
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Kop,

OTan opmMmpoBaHus
KOMMeTeHUMmn dopmynupoBka KOMMNETEHLIUM

1) MeTogamu aHanm3a v pacyéTta NpPoLeCcCoB B NPOMbILLUIIEHHBIX annapaTtax
2) MeToaamu onpeaeneHns onTMMarbHbIX U paLMOHanbHbIX TEXHONOMMYECKUX PEXUMOB paboTbl
obopynoBaHus

MK-23 CnocobHOCTb NPOEKTMPOBATL TEXHOMOMMYECKME NPOLIECChI 1,2,3
C UCNOMb30BaHMEM aBTOMATU3NPOBAHHbIX CUCTEM
TEXHOMNOrM4YEeCKoN NOArOTOBKM NPOM3BOACTBA B COCTaBe
aBTOPCKOro KOMekTnea

I'InaHMpyeMble pe3ynbTaTbl OGyHeHMﬂ

3HaTb:
1) CoBpemeHHble MeTOAbl MaTeMaTUYeCKOro MogeNMpPoBaHNs TEXHOITOMMYECKMX MPOLECCOB U
annapaTtoB XMMUYECKOW TEXHOMOINY;
2) OCHOBHblE MOOENWN CTPYKTYPbI MOTOKOB TEMITOOOMEHHBIX 1 MAaCCOOOMEHHBIX MPOLLECCOB.
YmeThb:
1) Wcnonb3oBaTb YMCMEHHbIE METOAbI A1 PELUEHMS MaTeMaTUYeCKNX 3a4a4, MCNONb30BaTh A3bIKA U1
CUCTEMbI MPOrpaMMUPOBaHUS AN peLleHns NnpodeccuoHanbHbIX 3aaav;
2) OcywecTBNATb AeHTUMMKALMIO NapaMeTpoB MaTeMaTM4eCcKko Moaenu, MmogenvposaHme
NPOLEeCCOB XMMNYECKOM TEXHOMOIMU, MPOMbILLIIEHHON 3KOMOrm
Bnapetsb:
1) MeTogamu NOCTPOEHUsT MaTeEMaTUYECKON MOAENN NPOLLECCOB XMMUYECKON TEXHOIOTNN 1
WHTEepnpeTauny Nony4yeHHbIX pe3ynbTaTos;
2) MeTogamu noncka n obmMeHa MHdopmaumnen B KOMMNbIOTEPHbIX CETAX, NakeTaMu 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:

Obuwas xummyeckas TexHonorus (MK-9,MK-12)

AHanutTnyeckas Xxumus n pusmko-xmMmmnieckme Mmetoabl pactutensHoro cbipbs (MK-9, MK-12, MK-21)
YyebHasg npakTuka (npakTrka no nony4yeHuto NepBuYHbIX NpodecCnoHarnbHbIX YMEHWUN U HaBbIKOB, B TOM
yucre NepBUYHbIX YMEHUIN U HaBbIKOB Hay4YHO-UccnenoBaTensckon geatensHoctu) (MK-9)

2. COOEPXAHUE OANCLUUIMIINHDI

O6bem (4achl)

HaumeHoBaHwWe 1 cogepxaHue
y4ebHbIX Moaynen, Tem n hopm KOHTpons

O4HOEe
obyyeHune
OYHO-
3a04HOe

NARviuaua
3a04HOe
obyyeHune

Y4yebHbI moaynb 1.0CHOBbI rMapaBuKN.

Tema 1.0CHOBHble TMOHATUSI onpegenenuda. lpegmeT ¥ 3agayn  OUCLMNIIMHDI
«[pouecchl n annapaTbl XMMUYECKOW TexHonornny. MNpoueccsl n annapaTbl
B  LIEJUTONIO3HO-O0YMaXKHOW  MpOMbILWSIEHHOCTU.  PaspaboTka  HOBbIX
BbICOKO3(O(PEKTMBHBIX NPOLECCOB M annapaTtoB Ansi obecneyeHuss Bbinycka
BbICOKOKAQ4Ye€CTBEHHOMN npoayKLum, 3KOHOMUMU MaTtepuanbHbIX "
3HepreTU4eCcKMx PecypcoB U OXpaHbl OKpyxatolwen cpedbl oT BblbpocoB | 20
npeanpuaTUi.

Knaccudmkaums npouecco. OCHOBbLI pac4ETOB TUMNOBbLIX NPOLECCOB.
MaTepuanbHbiii 1 TennoBor B6anaHckl npouecca. [Buxyllasa cuna u
KMHeTnYeckne koadpuumneHThl NpoueccoB nepeHoca. Obwmii Bug
YpaBHEHWUN CKOPOCTW.

Tema 2.2KngkocTb. lMoHATUE 0 peanbHON 1 naeanbHOM XuakocTax. Cunebl,
OencTByoLlme Ha xuakocTb.['mapocTaTmka.Cxumaemble n HeCKMMaeMble
xnagkoctn. Mmgpoctatudeckoe gaeneHne. OCHOBHOE ypaBHEHUE 20
rMopocTaTUKM U ero nNpakTudeckoe npunoxeHue.lmapoanHamumka.
BsiskocTb xugkocten n ra3oB. 3akoH HbtoToHa. 'mapogmMHamMmyeckmne
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HanmeHoBaHue n cogepxaHve
y4ebHbIX Moaynen, Tem n opm KOHTpONs

O6bem (Yachl)

O4YHOE
obyyeHune
O4HO-
3a04HOE
NnRvuaua
3a04HOE
obyyeHune

pPeXuMbl ABVXKEHUSI BA3KOWN XXUOKOCTU: NaMUHAPHbINA, TYpOYNeHTHbIN.
Yucno PenHonbaca. vapoanHaMmmnyeckuin norpaHuydHbIn cno. OCHOBHbIE
ypaBHEeHUs rmapoanHaMunkn. YpaBHeHMe Hepas3pbiBHOCTM NOToKa. Pacxon
XnOKoctu 1 rasa. udpgepeHumansHble YypaBHEHNA OBUKEHUS pearnbHOM
xngkoctn (ypaBHeHne HaBbe-CTokca). PacnpeaeneHne ckopocTen B
notoke. CpefHssl 1 MakcMarnbHasi CKOPOCTb NOTOKA. Y paBHEHME
BepHynnu onsa ngeanbHbIX U peanbHbIX Xugkocten. [Notepu Hanopa B
TpybONpoOBOAax M HA y4acTKax MECTHbIX conpoTmereHni. CymmapHblie
notepu Hanopa. OnTumanbHbLIV AnameTp TpybonpoBoaa. TeyeHne
HEHbIOTOHOBCKMX Xnakocten. OCobeHHOCTU ABUXKEHUSI BONOKHUCTbIX
cycneHauni. Peonorusa 6ymaxHon maccel. OnpegeneHve onTMmMarnbsHOro
OunameTpa Tpybonposoaa.

OcHoBbl Teopun Nogodus n npuHUMnbl usndeckoro mogenuposanus. NMogobue n
aHanorunsa pusnvecknx SBneHni, npouecco. TeopeMbl nogobus.
MpeobpasoBaHue auddepeHUmanbHbIX YpaBHEHUI B KpUTepuarnbHble.
Kputepmum nogobus n nx pusnyecknin CMbIC. YCroBUS U KpUTepUn
rmgpoguHammdeckoro nogobusi. KpurepumanbHble ypaBHEHUS OBMXKEHMS
BSA3KOW XXNOKOCTH.

MeTog aHanusa pa3MepHOCTeVI N ero npakTn4yeckoe 3Ha4yeHue.

Tema 3. MepemeLueHmne xugkocten. Knaccndpumkaumsa HacocoB. OCHOBHbIE
napameTpbl HacocoB. [ponsBognTenbHoCcTb. Hanop. MoLHOCTb.
KoadhdumuneHT nonesHoro aencreus. BbicoTa BcackiBaHUS.

nOpLIJHeBbIe N NnyHXepHble HacoCbl MNPOCTOr0O M MHOIOKpaTHOro OEencTBuS.
KOHCprKLI,I/II/I NOPLUHEBbLIX U NMINYHXEePHbIX HAacoCOoB, NpUHUUN KX OEencTBuA.
,D,I/IarpaMMbl nogayn noplHeBbIX N NIYyHXEPHbIX HaCOCOB. BO3,EI,yLLIHbIe
Konnaku

LleHTpobexHble Hacocbl: YCTPOMUCTBO M NpuHUMN AencTBusi. OCHOBHOE ypaBHeEHUWe
LeHTpobexHbix MawwuH Ounepa. Bbibop Hacoca no kartanory. Pabouve
xapaktepuctukn. Pabota Hacoca Ha ceTb, pabodvas Touka. Dopmynbl
nponopumoHanbHocT. Hacockl ons nepekavmBaHns GymaxkHo maccel.

KOHCprKLJ,VIVI OCeBbIX, LWecCTepeH4YaTbIX, ,Cl,VIaq)parMOBle N KOJTOBpaTHbIX HACOCOB.
CpaBHVITeJ'IbeIe XapaKTepUCTUKM OCHOBHbIX TUNOB HACOCOB U obnactn nx
NPUMEHEHNA.

MepemelweHne wun cxatne rasoB. [lpyHumMn pgencTBua M Knaccudmkaums
KoMnpeccopHbix MawuH. CTeneHb oxatusa. WHaukaTopHasa auarpamma.
O6beMHbIN K.N.4. U MNPOU3BOAUTENBHOCTL. MHOrocTyneHyaToe cxartue.
KOHCTpyKUUM  KOMMPECCOPOB: MOPLUHEBbIE  LIEHTPODEXHbIE, OCeBble,
CcTpynHble. CpaBHUTENbHAsA XapakTepucTuKa KOMMPeccopoB M obnactn ux
npuMeHeHus. KOHCTpyKUMM BEHTUNSATOPOB U BakyyM-HacocoB. [pumeHeHne
B LIBIT.

18

Tekywmn koHTpons 1. Onpoc

Y4ebHbIN Moaynb 2. TuapomMexaHuyeckue npoueccbl HEOAHOPOAHbLIX CUCTEM

Tema 4. OcHoBHble NoHATUSA. MeToabl pasgeneHust HeOAHOPOAHbIX CUCTEM.
Knaccudvkauus, npMHumnel Bbibopa n oueHka 3EKTUBHOCTN METOA0M
pasgeneHus.

OcaxpgeHne B mnone cunbl TsHKecTU. [BMkeHWe Tena B CNIOLWHOWN cpefde.
ConpoTuBMNeHNe ABWXEHWUIO Tera npu pasnuyHbIX MAPOOAUHAMUYECKUX
pexumax. OCHOBblI Teopun ocaxaeHus. PacyeT cKopocTM CBOGOAHOro
ocaXaeHusa 4acTuLl B none AencTBus MaccoBbIX cun. CKOPOCTb CTECHEHHOTO

20
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HanmeHoBaHue n cogepxaHve
y4ebHbIX Moaynen, Tem n opm KOHTpONs

O6bem (Yachl)

O4YHOE
obyyeHune
O4HO-
3a04HOE
NnRvuaua
3a04HOE
obyyeHune

OCaxXAeHWsi, KOHCTPYKLUUN OTCTOMHWKOB. PacyeT ux OCHOBHbIX pa3MepoB.
MpumeHeHue oTcTonHMKoB B LIBIT.

OcaxpeHne B none ueHTpobexHbIx cun. daktop pasgeneHus. PasgeneHue
CYCMEH3A N 3MYNbCUN B TMAPOLMKIIOHAX WM OTCTOMHbIX LUeHTpudyrax.
KOHCTpyKUUM TMAPOLUKIIOHOB M OTCTOMHBIX LEHTPUMyYr, NpUMEHsiEMbIX B
LIBIN. MponssoanTenbHOCTb U 3 GEKTUBHOCTL PaboTbl TMAPOLIMKIIOHOB

PasgeneHve nog AencTBMEM CUM pasHOCTM AaBneHusi. PunbTpoBaHME CYCMEH3UN.
dunbTpytowne neperopogkn. CKopocTb npouecca unbTpoBaHus. Buapl
ocagkoB (cxumaeMble " HeCXXMMaeMble). MakcumanbHas
nNpPoOn3BOANTENBHOCTL  (PUNLTPOB M UX OSKOHOMMYECKM oOMnTMMarnbHas
NPOAOIMKUTENBHOCTE  Uukna  pabotbl.  WHTerpanbHoe  ypaBHeHue
GUNbTPOBaHUSA, onpenenieHne ero KOHCTaHT. PuNbLTPoOBaHNE BOMOKHUCTbIX
cycneHsuni. dunbTpel, NpuMmeHsiemble B LIBIM (6apabaHHbIn BakyyM-unsTp,
HaMOPHO-BaKyyMHbIWA, CEKLMOHHBIN, (UNbTPbl BO3AYLLIHOMO M XUOKOCTHOMO
nasneHus, Pr1AKM.)

OuncTka ra3oB B Mone LeHTPOBEXKHbIX N MIHEPLMOHHBIX CUil. KOHCTPYKLMU LIMKITOHOB
N MHEPUMOHHbIX Nbineynosutenen. NpumeHenne B LUBIN.OuncTka rasos
dunbTpoBaHMeM. KoOHCTpyKLMKM pykaBHOro omnbTpa.

OuncTka rasoB v pasgeneHve aspo3ofel B afnekTpocTaTnyeckom none. dunsmyeckme
OCHOBbI MPOLIECCOB. YCTPONCTBO 3nekTpodunbTpoB. [NpumeHeHne B LIBI.
Mokpasi ouncTKka 3anbineHHbIX ra3oB. Teopus MHEPLMOHHOTO OCaXOeHus.
AnnapaTbl ANS MOKPOW OYMCTKM [a30BblX BbIOPOCOB LENONO3HO-
BymaxkHoro npomssoacTea (Ckpyb6epbl BeHTypu, neHHble u gp.).

TexHNKO-aKOHOMUYecKas oLeHKa annapaTtoB Ana O4YUCTKU rasoB

Tema 5. ObpasoBaHne HeoOHOPOAHLIX cucTeM. [lceBgooxmkeHne. MmapogmHammuka
NCEBAOOXWMKEHHBLIX 3€PHUCTLIX CroeB. OCHOBHbIE XapaKTEPUCTUKKN CIOS.
Mmppasnuyeckoe conpoTusneHune. Kpneas nceBgooxmxkeHns. Pacyet
CKOPOCTM NCEBOOOXKMKEHNS U yHOca. Paboyas ckopocTb. BeicoTa u
NOPO3HOCTb KUNALEro cno4. MNMpumeHeHne nceBgooxuxkeHns B LIBIT.

lMepemewmnBaHme B xuakux cpegax. HasHayeHne m cnocobbl
nepemelumBanns B LIBIN. OddekTnBHOCTL NnepemelLmBaHnst U ee OLeHKa.
M'mapoanHammnyeckme CTPYKTypbl MOTOKOB B annapaTtax C Mellankamu.
PacyeTr MoOWHOCTM Ha MexaHuyeckoe nepemelunBaHue. TunoBble
KOHCTpYyKUUU MeLLanox. MHeBmMaTU4eckoe n LMPKYNALNOHHOE
nepemelumBaHue.llepemelnBaHne OGymaxHoW Maccbl B annapaTax
0b6bémMHOro Tumna. BepTukanbHble nNepemMmelLMBaroLLMe  YCTPOWUCTBA.
[Opu3oHTanbHbIE NepemMelLMBaloLLMe yCTpoucTBa. POTopHble cmecuTenu.
lMpumeHeHne PpOTOPHO-MYNbCALMOHHOIO annapata B LEeSUTHN03HO-
OymMakHOM npoMbIWeHHOCTU.  KOHCTpykumMst v npuHUMn  paboThl,
TEOpeTUYECKNE OCHOBBI, TEXHONMOMMYECKNE U KOHCTPYKTMBHbLIE MapameTpbl.

NHTeHcudKaumsi NpoLeccoB nepemMeLlvBaHusl B LIEMONO3HO-
GYMaXKHOIN NPOMBILLIIEHHOCTH.

20

Tekywmn koHTpons 2. Onpoc.

MpomeXyTouHbIN KOHTpOnb (3a4eT)

YyeGHbIN Mmoaynb 3. OCHOBbLI TEMIOBbLIX NPOLIECCOB.
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HanmeHoBaHue n cogepxaHve
y4ebHbIX Moaynen, Tem n opm KOHTpONs

O6bem (Yachl)

O4YHOE
obyyeHune
O4HO-
3a04HOE
NnRvuaua
3a04HOE
obyyeHune

Tema 6.3HaveHune TennoBsbix npoueccos B LIBIN. OnemeHTapHble cnocobbl

pacnpocTpaHeHusi Tenna. TennonpoBOAHOCTb. [BMXKyLLAsa cuna TensioBbIX
npoteccos. uddepeHymnansHoe ypaBHEHNE KOHBEKTUBHOIMO
TennoobmeHa. Ycrnoeusl TennoBoro nogoousi. OCHOBHbIE KpuTepun
TEennoBoro Noaobusi u nx cmsmnyecknin cmoicn. KputepuanbHble ypaBHEHUS
KOHBEKTUBHOro TennoobmeHa. TennooTaaya u Tennonepenaya.
NHTeHcngpukaums TennoobmMeHHbIX npoueccoB. Porb npoueccos
Tennonepeaayn B 3KOHOMUW SHEPTUN.

TennoobmeHHbIe annapaThbl, Ux knaccudgukaumsi, Bbibop no katanoram n FOCTawm.

[MoBepXHOCTHbIE TENNTOOOMEHHMKN (KOXKYXOTPYOHbIE, crnvparnbHble,
nnactuH4atble). CMecuTenbHble TenoobMeHHUKN (KOHAEHcaTopbl
cMmelleHus). CpaBHUTENbHAsA XapakTepmucTuka, npuHUunsl Beibopa
TennoobMeHHbIX annapaTos. [MpumeHeHue annapatoB B LIBI. OcHoBbI
pacyeTa TennoobMEHHMKOB U ONTUManbHbIX PEXKMMOB NX PaboThl.

14

Tema 7.

HasHaueHune u TexHu4eckne Mmetoapbl BbinapmeaHus B LIBIT.
Bbinapueanue nog Bakyymom. OgHokpaTHoe (MpoCToe) BbinapuBaHue.
MaTepuanbHbIi 1 TennoBor 6anaHckl. MHOrokpaTHOE BbiNapyBaHMe Kak
cnocob NOBbILLEHUSA 3KOHOMUYHOCTHM NpoLecca BbinapuBaHns. Cxembl
MHOFOKOPMYCHbIX BbiMapHbIX yCTaHOBOK. MaTepuarnbHbIn U TENOBOW
BanaHcbl MHOTOKOPMYCHOM BbiNapHoW ycTaHoBku. ObLas n nonesHas
pasHoCcTu Temnepatyp. TemnepaTtypHble notepu. Pacnpegenexue
norfesHow pasHOCTX TeMnepaTyp No koprnycam. TeXHUKO-3KOHOMMYecKas
onTMmn3aumna 4mcna Kopnycos BblﬂapHOﬁ YCTaHOBKMW. 3OKOHOMUS TEennoBbIX
pecypcoB npu BbinapnBaHnUn nyTem UCNOJ1b30BaHUA TEN10Tbl KOHOEHCATOB
1 ynapeHHoro pacteopa. OcobeHHOCTU Tennonepenayn B BbinapHbIX
annapartax. [1yTu cokpalleHus BpeaHbiX BbIGPOCOB Npu BbinapusaHum
LLIENOKOB LieN0103HOro NponsBoacTBa. BeinapmeaHme ¢ TennoBbIM
HacocoMm. Mcnonb3oBaHne OBM npwu pacyeTe BbiNapHbIX YCTAHOBOK U
ONTMMarbHbIX YCIOBUIA UX paboThbl.

BoinapHele annapatbl. Knaccudwukauusi M OCHOBHblE  KOHCTPYKTMBHbIE  TUMbI

(annapaTtbl C eCTECTBEHHOW N NPUHYOUTENBHOW LIMPKYIALMEN, MIEHOYHOro
Tvna). CpaBHUTENbHAs XapakTepuUcTrKa U NpMHLMN BbIGOpa Mo kaTanoram u
FOCTam KOHCTPYKLMW BbiNApHbIX annapaTtos

14

Tekywmn koHTponb 3. Onpoc.

Y4yebHbIn moaynb 4. OCHOBLI Macconepegayu.

Tema 8.Knaccudmkaumsa maccoobmeHHbIX NpoueccoB. Pornb MacCcoobMEHHbIX

npoueccos B LIBI n B 3agayax oxpaHbl okpyxatowen cpegbl. Obwue
3aKOHOMEPHOCTU NepeHOca BeLecTBa U SHEPTUK Kak NPosiBNeHne
€0VHCTBa MaTepuanbHOro MvMpa v OCHOBa A4S MPMMEHEeHUs meToda
aHanornn.Cratnka maccoobMeHHbIX NpoLeccoB. 3akoHbl a30BOro
paBHOBecus. HanpaBneHune npoueccoB MacconepeHoca, ux obpaTtumocTb.

KuHeTrka maccoobmeHHbIx npoueccoB. MexaHu3Mbl nepeHoca
MaccCbl — MONEKYNSAPHbIN U KOHBEKTUBHbIN. 3akoH duka.
OudbdpepeHumnanbHoe ypaBHEHNE KOHBEKTUMBHOW Anddy3mun. YpaBHeHue
Maccootaauun. KoacbduumeHTsl MmaccooTaauun. [BmxkyLas cuna npouecca.
Mopobne maccoobmMeHHbIX npoueccoB. Kputepmnn anddysmMoHHOro
nogobus n nx dpumsmdecknii cmbicn. O600LEeHHOEe ypaBHEHME
MaccooTaayu.

Macconepenaya. OCHOBHOE ypaBHEHME Macconepeaayn.
KoagpdmumeHTbl Macconepegaun. Cesasb Mexay KoaddpuumeHTamm
mMacconepega4v n maccootaaun. CpegHas ABMXKyLLAs cura npouecca
mMacconepegayu.

20
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HanmeHoBaHue n cogepxaHve
y4ebHbIX Moaynen, Tem n opm KOHTpONs

O6bem (Yachl)

O4YHOE
obyyeHune
O4HO-
3a04HOE
NnRvuaua
3a04HOE
obyyeHune

AHanorvna mexagy npoueccamu Tenno- n macconepeHoca. Obwme
MeToAbl MHTEHCHdMKaLIMKU NpoLeccoB Macconepeaayun. Ponb 1 3HaveHve
rMapoavHaMuKu npolecca.

Tema 9.Cywka. Obuwas xapakrepucTtumka npotiecca u ero npumeHexuve B LIBIN. MeTtoapl
cywku. PaBHOBecHas BRaXHOCTb W CBSA3b BrarM C Marepuarnom.
KoHBekTMBHasa cywka. Tennoguanyeckne CBOWUCTBA BraXHbIX ra3oB.
Iunarpamma cocTosiHMsl BRaXHoro Bosayxa (guarpamma J1.K.Pam3uHa).
MaTepuanbHbii 1 TENNOBON GanaHchl CyLLKU. YaenbHble pacxodbl Bo3gyxa
n Tenna. TeopeTnyeckas u gencreutenbHas cywiunnka. OCHOBHbIE BapuaHThbI
KOHBEKTMBHOW CYLLIKWU, UX N3006paxeHne n aHanua Ha anarpamme. KnHeTuka
npouecca Cywkn. Tenno- n MmaccoobmeH mexagy Bo34yxXoM U maTtepuanom.
TunoBble KUHETUYECKNE KPUBBIE CYLLKUW. [eproabl NOCTOSHHOW U nagatoLen
ckopocten. [lyTm uWHTEHCMUKAUMM U MNOBbILEHUS OKOHOMUYHOCTU
npoLiecca KOHBEKTUBHOM CYLIKU. KOHCTPYKLMM KOHBEKTUBHbIX CYLUWIIOK,
npumeHsaemblx B LBI (TyHHenbHasi, nHeBmaTuyeckasi, GapabaHHas, ¢C
BO31yXOOMOPHbIM ABMXEHMEM NOSOTHA).

KoHTakTHas cywka. MexaHMsmM U© KMHETMKA KOHTaKTHOM cywkn. Cxema
MHOFOUMIMHAPOBOM  KOHTAKTHOM  CYLUMMBHOW YCTAHOBKM ONs  CYLUKK
uennonosbl, bymarn u kKapToHa. KOHCTpyKUUM CyLWMMBHOTO UWMAMHAPA.
Cnocobbl MHTEHCUMMKALUMN KOHTAKTHOW CYLUKW. YTunusauusa Tennothbl
oTpaboTaHHOro Bo3Ayxa 1 MOBbILLIEHNE 3KOHOMUYHOCTHU CYLLKN.

24

Tema 10. AOGcopbums. XapakTepucTuka npouecca u obractm ero
npumeHeHus B LIBIN. ®dusnyeckasn abcopbumsa n xemocopbums. PaBHoBecue
B CUCTEME XWOKOCTb — ras3. BnusHue Temnepatypbl M gaBneHus Ha
paBHOBecue. MaTtepuanbHbli GanaHc W ypaBHeHue paboyven nuHUK.
YaoeneHbl pacxon abcopbeHTa, €ro MuHMManbHOE W 3KOHOMUYECKU
onTumanbHoe 3HadeHne. KoHcTpykunm abcopbepos, npumeHsiemsix B LIBIT.
CpaBHUTENbHas Xapaktepuctvka M obnactTu npuMMeEHeHus1 annapaToB
pasnuyHbIX KOHCTpyKUui. PacyeT abcopbumoHHON annapaTypbl. Beibop
abcopbepoe no katanoram u FTOCTam.

Ouctnnnaums n pektudurkaums. Xapakrepmctmka npoLeccoB QUCTUNNSALNN
n pekTudukauum n nx ncnone3oBaHue B LIBIN. PaBHoBecre mexay napom
W XXMOKOCTbI0. PekTudmnkaums. dusmyeckas CyLHOCTb pekTudmnKalmm.
MaTtepuanbHbIi 6anaHc HenpepbIBHON pekTudukaumm GuHapHbIX CMecen.
YpaBHeHVe NMHUIA n3ameHeHus pabo4umx KoHueHTpauun. OnpegenexHve
MUHUManbHOro n paboyero nermMoBoro YmMcna. TexHUKo-aKoHOMUYeckas
onTuMusauus Belibopa brnermMoBoro 4mcna (3aBUCUMOCTb MEXAY
¢rerMoBbIM YMCNOM, PAaCXOAOM FpetoLLero napa, oxnaxagawLlen Boasl,
NpoOM3BOAUTENBHOCTBIO U OCHOBHbIMW pasMepamMu annapara

22

Tekywmn koHTponb 4 Onpoc

npome)l(yTquaﬂ aTTecTauuda no gucuuniinHe. KprOBaﬂ pa60Ta.

10

np0M9)KyT0‘-IHaﬂ artrecTaymsa no gucumniuHe. dK3ameH.

36

YyeGHbIN Moaynb 5. XuMmmnyeckue peakropbl. BBegeHume.

Tema 11. Knaccndukaums peaktopoB. C NOMOLLb0 TEPMOANHAMUYECKMX PacyeToB
Haxo4sAT: KOHCTaHTbl PABHOBECUS XMMWYECKUX peakunii; paBHOBECHbIE
CTeneHb NpeBpaLLeHns], BbIXOA U COCTaB NPOAYKTOB peakuu; Tennosble
adhdeKTbl peakumin, 3aBUCUMOCTU KOHCTAHT PaBHOBECUS N CKOPOCTU
XUMUYECKMX peaKkLMin OT TemnepaTypsl.

10

Tema 12. KuHeTnyeckme ypaBHEHNSA peakLunin NO3BONAIOT onpeaennTb 3HavyeHne
KOHCTaHT CKOPOCTEN U NPOAOIMKUTENBHOCTb peakL i, HeobXoaAnMbIX Ans
pac4eTa CKOPOCTU U BPEMEHW NnpoLecca XMMUYECKOro npespaLleHns
BELLEeCTBa B peakTope.

10
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HanmeHoBaHue n cogepxaHve
y4ebHbIX Moaynen, Tem n opm KOHTpONs

O6bem (Yachl)

O4YHOE
obyyeHune
O4HO-
3a04HOE
NnRvuaua
3a04HOE
obyyeHune

Tema 13. YpaBHeHMs MaTepuansHOro u Tennosoro 6anaHca cnyxaT OCHOBOM
pac4éTta peakumoHHOro obbema annaparta (Npu 3agaHHON CTENEHN
npeBpaLlLeHns) UNn cTeneHu NnpespaLleHns B peaktope (Npy 3afaHHbIX
ycrnousix). [pu pacuyeTe valle Bcero nosb3yTcs BblpaXeHneM obLuero
GanaHca, CoCTaBEHHOrO MO OAHOMY U3 UCXOAHbLIX BELLECTB, Y4acCTBYHOLLNX B
XUMUYECKOM MpoLecce.

10

Tema 14. Bug ypaBHeHUs 3aBMCUT OT TUMNa peakTopa, B KOTOPOM npoTeKaeT npouecc
XMMUYECKOTO NMpeBpaLleHuns BewlecTs. MaTepuanbHbIn 6anaHc
npencraeBnsieT cobor OCHOBY ANs BbIBOAA 3aBMCMMOCTU CBA3U MeXAy
CTEeneHbIo NpeBpaLLeHnsi, CKOPOCTbIO U BpEMEHEM XMMUYECKOro npoLecca,
KoTOpas sBnseTcs Heo6XxoaUMbIM 3NIEMEHTOM €ro pacyeTa u HocuT
Ha3BaHWe XapaKTepUCTMYECKOro ypaBHEHNs peakTopa. Tennosoun 6anaHc
npouecca criegyeT paccmaTpmBaTb COBMECTHO C €ro MaTepuanbHbIM
BGanaHcoMm, ecnu XxMMmMyeckoe NpeBpalleHre BeLLecTBa NpoTekaeT B
HEen3oTepMmnyeckmnx ycrioBmax.

10

Tekywmn koHTponsb 2. Onpoc

Y4yebHbI moaynb 6. CpaBHEeHME U BbIGOP XMMMUYECKOTO peaKkTopa.

Tema 15. Bpemsa npebbiBaHus, pacnpegeneHne sBpemMmeHun npebbiBaHums,
nepemMeLLnBaHe B XMMUYECKNX peakTopax. [pun npoektnposaHum
XMMUYECKOIO peakTopa M oLeHke ero paboTbl He06X0OUMO 3HaTb CTEMNEHb
npeBpaLleHns NCXOOHbIX BELLECTB B MPOAYKTbl peakuunn, BbIXO4 NPOAYKTOB U
n3bvpaTenbHOCTb XMMUYECKOrO NpeBpaLleHns BellecTs. PacyeTHble
dopMynbl ANs HAXOXKAEHUS 3TUX BEJTMYMH, @ TaKKe CBA3N MeXAy HUMK
OnpeaensTcs, Npexae Bcero, TMMOM peakuun 1 peakTopa, a Takke
KMHETUYECKMMM 3aKOHOMEPHOCTAMU XMMUYECKOrO NpeBpaLLeHns BeLLecTBa.

10

Tema 16. OcHOBHbIMU (hbakTOpaMmn CPpaBHEHUS XMMUYECKUX PEAKTOPOB,
onpegensaoWmMMmn Belbop TUNa annapara, SBNseTCa KUHeTUKa XMMUYECKON
peakLmm, OTHOLLEeHUe NOPSIAKOB OCHOBHOM U MOBOYHbLIX peakL i, a Takke
pacnpefeneHne BpeMeHu npebbiBaHNSA peareHToB, KOHLEHTpauui 1
TemnepaTyp B peakyMoHHOM obbeme. OTu hakTopbl B pasnmyHbIX TUNax
peakTopoB MOIyT MO pa3HOMY BNUATb Ha CTEMNEHb NPEBPALLEHNS peareHToB,
n3bvpaTenbHOCTb NX XMMUYECKOTo NpeBpaLleHus, a, CrieaoBaTenbHO, U Ha
cebecToMMOoCTb MoTy4aeMoro NpoaykTa.

12

Tekywmn koHTpons. Onpoc.

N

np0M9)KyTO‘-IHaﬂ artrecTaymsa no gucuuniunHe. 3ayer.

BCEIO:

3. TEMATUMECKWUIN NNAH
3.1. Nekuun

324

Homepa OuHoe o6y4eHune OuHo-3a04Hoe 0by4yeHne 3aoyHoe obyyeHve

n3yvyaemblixX TeM

Howmep O6bem Homep O6bem Homep
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)

O6bem

5 2

8

8

10

8

6

6

XN |ODIWIN(F
oo |ojoo|og|o

6
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Homepa OuyHoe oby4eHne O4yHo-3a04HOE 0by4eHne 3aoyHoe oby4yeHne
M3y4aeMbix TEM Howmep O6bem Homep O6bem Homep O6bem
cemecTpa (4acbl) cemecTpa (vacbl) cemecTpa (4acbl)
9 6 8
10 6 8
11 7 4
12 7 4
13 7 4
14 7 4
15 7 4
16 7 8
BCEIO: 98
3.2. MpakTnyeckme U ceMMHapPCKue 3aHATUSA
O4yHo-3a04HOE
Homepa HavMeHoBaHne OuyHoe 0b6y4eHne 0BydeHMe 3aoyHoe oby4yeHune
n3yvaemblx o
Tem n dhopmasaHaTmmn Howmep O6bem Homep Ob6bem Howmep O6bem
cemecTpa (4acbl) cemecTpa (vacbl) cemecTpa (vacbl)
6 Tennongpep,aqa B 6 >
XUMMYECKOM annapartype.
7 BblinapusaHue 6 2
8 OcHoBbI Macconepegayn 6 4
OnpepneneHne 0CHOBHbIX
napameTpoB BNaXXHOro
9 BO34yxa U rpacpoaHanuTu- 6 4
YecKkuii pacdeT npouecca
KOHBEKTMBHOW CYLLKM
10 Abcopbumsa n pektudukaums 6 5
TepmoguHammnyeckmne un
11 XUMUYECKNE OCHOBBI 7 4
XMMWYECKOro npotiecca
MaTepuanbHbIn U TENNOBOW
12 ©anaHcbl XMMNU4EeCKOro 7 4
npouecca.
CteneHb NpeBpaLLeHus,
13 BbIX04, M M30MpaTenbHOCTL B 7 4
XMMWYECKOM rpoLecce.
14 TennoobmeH B XMMUYECKNX 7 4
peakropax
. Bpems npebbiBaHus,
pacnpegernieHne BpeMeHu
15 npebbiBaHKS, 7 6
nepemeLumBaHne B
XMMWYECKNX peakTopax
16 CpaBHeHue 1 BbIbop 7 6
XUMWYECKNX PeakTopoB
BCEIO: 45

3.3. JlabopaTtopHble 3aHATUA

Homepa H OuyHoe 06y4eHne QuHo-3804HOE 3aoyHoe oby4yeHune
M3yMAEMBIX anMeHoBaHune 3 0o0yyeHne
TeMm nabopaTopHbIX3aHATUIA Homep Obbem Homep O6vem Homep Obbem
cemecTpa (4acbl) cemecTpa (vacbl) cemecTpa (vacbl)
Onpepnenenuve rmgpasnu-
2 YecKoro conpoTmBneHnsa 5 10
3NeMeHTOB HamnopHoro
Tpybonposoaa.
WccneposaHue paboThl
3 LEeHTpOBEeXHbIX MaLLMH Ha 5 8
rMapaBIIN4ECKYIO CETb.
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Homepa H OuyHoe 06y4eHne Ouo-3a04HOe 3aoyHoe obyyeHune
MayBEMBIX aumeHosaHne oByueHne
Tem nabopaTopHbIX3aHATUIA Homep Obbem Homep O6vem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
VccnepnoBaHue npouecca
4 pasgeneHns cycneHsunm 5 10
METOAOM PUNbTPOBAHMS.
WccneposaHue npouecca
5 nepemMeLlnBaHns B XXUOKMX 5 8
cpenax.
OnpepneneHue koaduumeH-
Ta Tennonepegayn B
6 6 8
TennoobMeHHuke «Tpyba B
Tpyoe».
OnpepneneHne 0CHOBHbIX
7 nokasaTtenen paboThl 6 8
BbIM@pHOro annapara
9 MccnenosaH@e KUHETUKN 6 6
KOHBEKTMBHOWN CYLLKW.
OnpepneneHne 0CHOBHbIX
napamMeTpoB BAXHOro
9 BO3AyXa U rpadoaHanuTu4ye- 6 6
CKui pacuet
NpoLEeCcCakoOHBEKTMBHOM
CYLLIKW.
10 VlccnenoaaHme npouecca 6 6
ancTmnnauus
BCEIO: 70

4. KYPCOBOE NMPOEKTUPOBAHME

4.1. Llenw 1 3aga4m KypcoBomn paboThbl.

O6yuyeHne CTyOeHTOB MeToAMKe pacyeTa U MPOeKTUPOBaHWS KOMMMeKca XMMWUYECKMX —annapaTos,
COCTaBNSAOWMX YCTAHOBKY [ANsl MPOBEAEHWS OOHOTO M3 MacCOOOMEHHbIX MpoueccoB. [nsi onpeaeneHust
KOHCTPYKLMM, pa3MepoB M BbIOOpa Mo cTaHZapTam M HOpMarisiM BCEX annapaTtoB, COCTABMSOLLMX YCTAHOBKY,
HEeobX0AMMO, KaK NPaBuIio, MPOU3BECTM PacyeT MAPOMEXaHUYECKUX, TEMMOBLIX U MacCOOGMEHHBIX MPOLIECCOB B
yKa3aHHOW annapaTtype C MCrMoNib30oBaHMeM KOMMbloTepa. OTO MO3BOMSET 3aKPEnuUTb TEOPETUYECKME 3HAHWS
CTyOeHTa Mo Kypcy MPOLECCOB WM annapatoB XMMWUYECKOW TEXHOMOrUW, MpUBUTb €My MpaKTUYeckne HaBbIKu
MPOEKTMPOBaHUA U  UCMONb30BaHUA BbIYUCIIMTENBHOW TEXHWKM W MOArOTOBUTL CTyAEHTa K KypcOBOMY

NPOEeKTUPOBaHMIO Mo cneunanbHbIM AUCUUNITMHAM, a TakkKe K AUNJIOMHOMY NPOEKTUPOBAHUIO.

4.2. TemaTukKa KypcoBomn paboTbl
1 PacyeT pekTndmKaLMOHHON YCTAaHOBKM ANsi pa3feneHns GuHapHbIX CMeCcen.

2. Pac4eT pekTuduKaLunoHHOW YCTaHOBKWU ANs pa3geneHns MHOrOKOMMOHEHTHBLIX CMeCcen.

3. PacueTt abcopbUNOHHOM YCTaHOBKM.

4.3. Tpe6oBaHUA K BbINOJTHEHUIO U NPeACTaBNEHNIO pe3ysibTaTOB KypCOBOM PaboThl

PaboTta BbinonHsieTcs nHamengyarnbHoO, C UCMNOJIb3OBaHMeEM cneunanmn3npoBaHHOro nporpamMmmHoOro

obecrneyeHuns

PeaynbTaThl NpeAcTaBnsAlOTCA B BUAE NOACHUTENbHON 3anncku o6beMom 25-35 cTpaHuu,

copepxawen cnegyowime obs3aTenbHble 3NIEMEHThI:
1. BBegeHue.
2. MaTtepuanbHbIi 6anaHc npouecca.
. Tennosow 6anaHc npovecca.
. OcHOBHbIE pa3mMepsbl annapara.
. BcnomoratensHoe obopynoBaHue.
. BiBOapbI.
. Bubnuorpacumuecknii cnncox.
["padhmyeckas YacTb Mo Kypcosomn paboTte cocTtasnseT 1 nucT chopmata Al.

~NOoO Ok W
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5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuHoe 06y4eHure OuHo-3a0qHoe 3aouHoe 06yueHme
y4e6HbIX dopma y obyyeHne y
moaynen, no
KOTOPbIM KOHTpOJ:IFl Howmep Kor-80 Homep Kon-8o Howmep Kon-so
nposoauTcA 3HaHun cemecTpa cemecTpa cemecTpa
KOHTPOIb
1.2 Onpoc 5 2
3,4 Onpoc 6 2
5,6 Onpoc 7 2

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIOoCA

OuHoe 06yueHue

OyHo-3a04HOE

3aouHoe obyyeHue

7. OBPA3OBATEJIbHbIE TEXHOJTIOTNA

7.1. XapaKkTepucTuka BU4OB U UCMOSb3yeMbIX MHHOBAUMOHHbIX hOPM y4eGHbIX 3aHATUIA

Bugbl camocTosiTenbHom padoThbl 0ByyeHune
obyuvatowerocs Homep O6bem Homep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
YcBOeHue TeopeTmyeckoro marepuana 5 15
6 5
7 8
MoarotoBka k nabopaTopHbIM 3aHATUSAM 5 15
6 6
[MoarotoBKa K NPaKTUYECKMM 3aHATUAM 6 2
7 2
BbinonHeHne KypcoBon paboThbl 6 10
MoaroToBka Kk 3a4eTy 5 6
7 6
[MoarotoBKa K 9K3aMeHy 6 36
BCElO: | 75+36

O6beM 3aHATUN
B MHHOBALUWMOHHbIX d)opmax
HanmeHoBaHue (yachbr)
B"'AOBV”eqH"'X Mcnonbayemble MHHOBALMOHHbIE (DOPMBbI o o @ o @
3aHATUN o 3 .85 $s
go £I 0 70
25 | 288 | §¢&
] ® 0 ® 0
MpakTnyeckue | Ha npakTuyeckunx 3aHATUAX pa3bACHSIOTCH TeopeTuyeckme
3aHATUSA NnonoXeHust kypca, oby4arolimecs pabortaroT ¢
KOHKPETHbIMW CUTyaLusaMK, OBNaaeBatoT HaBblkamu cbopa, 12
aHanu3a n ob6paboTkn UHopmMaLLUM s NPUHATUA
CaMOCTOATENbHbIX PeLLIEHUN
JlabopatopHble | [NpoBeaeHue yyebHOro akcnepmmeHTa Ha nabopaTtopHou
3aHATUA yCTaHOBKe. 18
BCEIO: 30
7.2.Cuctema oueHMBaHUS ycrneBaeMoCTU U AOCTUKEHUN 00yYaloLWMXCA AN NPOMEXYTOYHOMN

artrectTaummn

TpaguumnoHHas | X

PMa

©annbHoO-penTUHroBas
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8. OBECIMNEYEHUE ANCLUUMIUHDI

8.1. YuebHasa nutepatypa

a) OCHOBHas y4ebHas nuTepaTtypa
1. Mpouecchl 1 annapaTtbl XMMUYECKON TexHonornm: y4edHuk/ AHwTenH B.IN, 3axapos M.K. u ap.-
BUHOM. ITabopaTopwus 3HaHun, 2014.- 1759c. .(OBC“IPRbooks”: Pexum goctyna:
http://www.iprbookshop.ru/9103.)
0) pononHuTenbHasa yyebHas nutepartypa
2. Mugykos, H.IN. MaccoobmeHHble npouecchl B LENON03HO-0yMaXKHON NPOMBbILLIIEHHOCTH
[OnekTpoHHbIN pecypc): y4eb. nocobue /H.M.Muaykos, B.C.Kypos, A.O.Hukngopos. —CI16.:
CNerTYyPI, 2015. -125 ¢.(OBBLUT3: Pexum goctyna: http://www.nizrp.narod.ru/kafpriapxt.htm)

6) gononHuTenbHasa y4ebHas nuTepaTypa
3.Mpoueccol 1 annapatbl: y4ebHo-NpakTnyeckoe nocodbme Ans BbINONIHEHMS NabopaToOpHbIX
paboT[AneKkTpoHHLIN pecypc]: y4eb. nocobue /H.M.Mugykos, B.C.Kypos, A.O.Hukudopos. —CI16.:
CMNorTYPIT, 2016. -108 c.(OBBLUT3: Pexum goctyna: http://www.nizrp.narod.ru/kafpriapxt.htm)
8.2. NepeyeHb y4yebHO-MeTOANYECKOro o6ecnevyeHUs ans cCaMoCTOATeNIbHOM PaboThbl
0o0yyarLWmMXCcA No gUCLUUNIINHEe

8.3. NepeyeHb pecypcoB MHOPMaLMOHHO-TENIEKOMMYHMKaUnoHHON ceTn "NHTepHeT",
HeobxoaAUMBbIX ANt OCBOEHUA AUCLMNIINHbI

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

2. http://www.openet.ru — Poccuincknin noprtan oTKpbITOro o6pasoBaHns

3. http://lwww.exponenta.ru — Poccuickmin noptan obpasosaHus

4. www. chemnet.ru

8.4. NepeyvyeHb NHPOPMALIMOHHBLIX TEXHOJIOMMW, UCMOJIb3YyEeMbIX NPU OCYLLECTBIIEHUN
obpasoBaTenbHOro npouecca no AUCLUMNINHe, BKIOYasa nepeyeHb NporpaMMHOro o6ecneyeHus u
VIHCbOpMaLWIOHHbIX CnpaBOYHbLIX CUCTEM:

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

3. PTC Mathcad 15

4. AutoDesk AutoCAD 2015

8.5. OnucaHune matepuanbLHO-TEXHUYECKON Ba3bl, HEOO6X0AMMOM ANS OCYyLLEeCTBNEHUA
o6pa3oBaTenbHOro npouecca no gUCUUNIINHe
1. KomnbloTepHbIV Krnacc ¢ MynbTUMEANNHbIM KOMMNIIEKCOM U BbIXO4OM B IHTEepHeT.
2. BbinapHas ycTaHOBKa, yCTaHOBKa ANs onpeaeneHns rmapaBnMyecknx ConpoTUBNEHNIA; yCTaHOBKa Ans
uccnegoBaHMsa  mpouecca  pasfeneHusl  CyCneHsuu; YCTaHOBKa [Onsi WCCMNeAOBaHUA  KUHETUKU
uUnbLTpOBaHNS; yCTaHOBKa MO onpeaeneHvst Tennonepeayun B TenrnooOMeHHWKe; yCTaHOBKa [Anis
onpefeneHusa napa-meTpoB BNaXHOro BO3ayxa; yCTaHOBKa A5 nNpoLiecca nepemeLlvBaHums.

8.6. UHble cBepeHuA u (MnNKn) maTepuansl
[eMOHCTpaUMOHHbIECTEHAbI: HACOCHI, OTCTONHUKN, (PUNbTPbI, TENII00OMEHHWKN, CYLLWIIKW.

9. METOAMYECKUE YKASAHUA OANA OBYHAKOLWLUNXCA NO OCBOEHUIO

ONCUUNIINHbI
Buapbly4ebHbIx
3aHATUUN N
CaMoCTodATENbHAA Opl’aHVI3aLI,VI$| AeATeNnbHOCTU 06yqa+ou.|,er00ﬂ
paboTa
oby4aroLmxcs
Jlekumm MpopaboTka paboyen nporpammel, yaensas ocoboe BHUMaHWe Lensam 1 3agadam
CTPYKTYpE M COAEPXKaHMIO AUCLUMMUHBI.
KoHCMNEeKT nekunn: KpaTko, CXxemaTuU4HO, nocrnenoBaTesibHO PUKCMPOBaTb OCHOBHbIE
NOMnoXeHws, BbIBOAbLI U (POPMYNMPOBKM; NOMeYaTb BaXHble MbICMN, BbIAENATb
KrntoyeBble CnoBa, TePMUHBI.
lNpoBepka TEPMUHOB, MOHATUIN: OCYLLLECTBIATL C MOMOLLBIO 3HLMKIONEeaun,
cnosapeWn, CnpaBOYHWKOB C BbINMUCLIBAHWEM TOMKOBaHW B TeTpaib
Prna 18.03.01 lMpouecchl 1 annapaTbl XMMUYECKON TEXHONOMMN
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Buapbly4ebHbIx
3aHATUUN N
caMocCTodTerNnbHaaA OpFaHMSaLI,I/Iﬂ AedaTenbHOCTU o6yqa|ou.|,er009|
paboTa
oby4aroLmxcs
MpakTnyeckue PaboTa c KOHCNEKTOM NEKLMIN, MOArOTOBKa OTBETOB K KOHTPOSIbHBIM BOMPOCaM,
3aHATUSA NPOCMOTP PEKOMEHAYEMOW NnuTepaTypsl.
JlabopaTopHble B pesynbTarte npoBeaeHus nabopaTopHbIX 3aHATUN 06y4aloLLMIACH AOMKEH MNOHATb
3aHATUS NPUHLMNbI YCTPONCTBA 1 paboThbl annapaTos.
CamoctodatenbHas | N3yyeHne HayyHon, y4ebHOW, HOpMaTUBHOW U Ap. nutepaTypbl. OT6OP
paboTta HeobxooMMOro Matepuana; npoBefeHue NpakTU4YEeCKUX NCCneaoBaHuin No Teme,
¢opmMynupoBaHue BbIBOAOB U pa3paboTka KOHKPETHbIX peKOMeHAauNnn no
OOCTWDKEHMIO NOCTaBIIEHHOM Lenu v 3agad.
Mpn nogroToBKe K 3a4eTy, SK3aMEHY M KypcoBon paboTe Heobxoamnmo npopaboTtaTb
KOHCNEKTbI NEKUNIA M NPaKTUYECKMX 3aHSATUN, peKOMEHAYEMYIO MTepaTypy.

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 HanmeHoBaHune MpencrasneHne
KOMMeTeHL MM . OLEHOYHOro OLEHOYHOro
MokasaTenu oLeHNBaHNsSi KOMMETEHLMI
(aTan ocBoeHus) cpeacrtea cpenctea B ooHAe
MK-9 (1,2) OpueHTUpoBaTbCsa B METOAAX COCTaBMEHMS Bonpocbl ans lMepeyeHbBONPOCO
N peLlEeHNs1 ypaBHEHMI MaTeEpPUanbHOMO U YCTHOrO BANS YCTHOTO
TennoBoro 6anaHcoB OCHOBHbIX NMPOLIECCOB cobecenoBaHus | cobecegoBaHus
(60 BonpocoB)
NONb3yeTCs CPaBOYHOI U HAYYHOM Kypcosasi pabota | MNepeyeHb Tem KP
NMTepaTypoii No BCEM pasaenam (30 TEMmB)
OVCUMMIINHBI
[eMoHCTpupyeT pesynbTaT UCNONb30BaHNS Kypcoasi pabota | lNepeyeHb Tem KP
METOA0B TEXHNKO-3KOHOMUYECKOWN OLEHKM (30 Tembl)
npoLeccoB ¢ Lenbio 060cHOBaHHOrO Bbibopa
CTaHOAapTHbIX annapaToB
MK- 12 (2) BbIHOCUT apryMeHTUPOBaHHbIE CyXAEHUs No Bonpocsl ans | MepeyeHbBonpoco
NPUHLMNY yCTponcTBa N paboTbl, OCHOBHbLIM yCTHOro BAA YCTHOMO
XapaKkTepucTukam 1 onTUmarsnbHbIM cobecenosaHns | cobeceoBaHMs
yCnoBMAM paboTbl TUNOBbLIX annapaToB 1 (60 BONpocos)
BCMOMoOraTenbHoro obopyaoBaHus
JleMOHCTpYpYeT UCMONb30BaHNE Kypcosasi pabota | MNepeyeHb Tem KP
CMPaBOYHON W HaY4YHOI NMUTEPaTYPOIi MO (30 TeMmB)
BCEM pasgenam OUCUUMIVHBI
OcyuiecTBnsAeT TEXHUKO-9KOHOMUYECKYHO Kypcoasi pabota | lNepeyeHb Tem KP
OLIEHKY NMPOLIECCOB C Lierbio (30 Tembl)
000CHOBaHHOI0 Bblbopa CTaHAAPTHbIX
annapaToB
MK-21 (1) [MokasbiBaeT yMeHue nosib3oBaTbCs Bonpocbl ans lMepeyeHbBONPOCO
MeToAaMu ngeHTudmkauum napameTpoB YCTHOTO BANS YCTHOTO
MaTemMaTU4eCckon Moaenu un cobecepoBaHust | cobecenoBaHus
yCTaHaBnMBaTb aAeKkBaTHOCTb MOOENN; (60 Bonpocos.)
MeTOAbl N1aHMPOBAHNS AKCNEPUMEHTA
[demoHcTpupyeT ymeHue BbIbunpathb Kypcosas pabota | lNepeyeHb Tem KP
annaparbl U paccuynTbiBaTb (30 Tembl)
TEeXHOMorm4eckme napameTpbl npowecca ¢
YYETOM 3a7ay aHepro- un
pecypcocbepexeHus
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Koa
KOMMeTeHL MM
(aTan ocBoeHus)

MokasaTenun oueHMBaHWA KOMMNETEHLMN

HanmeHoBaHue
OLIEHOYHOro
cpeacTea

MpencrasneHne
OLLEHOYHOro
cpeAcTBa B poHae

Bnageet meTogamu aHanusa u pac4yéta

KypcoBas paboTta

MepeyeHb Tem KP

MPOLECCOB M annapaTtoB XMMUYECKOM
TEXHOMOMMN; OCHOBHbIM MOZENAM CTPYKTYPbI
NOTOKOB TEMNNOOBMEHHbIX 1 MacCOOBMEHHbIX
MpoLLeccoB

MPOLIECCOB B NMPOMBbILLSIEHHLIX annaparax; (30 Tembl)
MeToAamMu onpeaeneHnst onTMMarbHbIX U
pauMOHanbHbIX TEXHOSOMMYECKMX PEXNMOB
paboTbl 060pyaoBaHUA

MK-23 (1,2,3) BbIHOCUT aprymMeHTUPOBaHHbIE CYXXOEHUSA Mo Bonpocbl anga [MepeyeHbBOMPOCO
COBpPEMEHHbIM MeTo4aM MaTeMaTuyecKoro YCTHOro BASIS YCTHOrO
MOZENNPOBaHUA TEXHOMNOrNYECKNX cobecepoBaHuns | cobecenosaHus

(60 Bonpocos)

OcyLecTBNAET YMCTIEeHHbIe MeToabl AJ1s
pelLleHnss MaTeMaTM4ecKmx 3ajau,
MCMOMb30BaTh A3bIKM U CUCTEMBI
NporpaMMUPOBaHUS OS5t PeLleHust
NpogeCcCMOoHanbHbIX 3a4ady; OCYLLECTBATb
naeHTUMKaLMIO NapameTpoB
mMateMaTu4ecKkoi Modenu, MoaenuposaHue
NPOLIECCOB XMMUYECKON TEXHOIOMM,
NPOMbILLNEHHOW 3KONOrnm

Kypcoas paboTta

MpakTnyeckme
3agaHus

MepeyeHb Tem KP
(30 Tembl)

MpakTnyeckme
TUNOBbIE 3aJaHNs
(303apau)

CamocTodaTeneHO Ucnonb3yeT MeToabl
NOCTPOEHUS MaTeMaTUYECKON MOAENN
NPOLIECCOB XUMMUYECKOW TEXHOSOMMN 1
WHTepnpeTauumn NomnyyYeHHbIX pedynbTaToB;
MeToAbl MoncKka 1 obMeHa MHopMaLnen B
KOMMbIOTEPHBIX CETSIX, MakeTamu
NPUKNagHbIX NporpamMmm Ans MogenMpoBaHus
XUMMKO-TEXHOITOTMYECKMX MPOLLECCOB

Kypcoas pabota

MepeyeHb Tem KP
(30 Tembl)

10.1.2. OnucanHune

KpuTepuu oueHnBaHnsa chopMMpoBaHHOCTY KOMMETEHLUUM

wKan n KputepueB OLI,eHVIBaHVIFlCCbOpMVIpOBaHHOCTVI KOMnNeTeHunn

OueHka no Kputepum oueHmBaHns coOpMMPOBAHHOCTU KOMNETEHLUIA
TpaguLUNOHHOM
wkane YcTHoe cobecenoBaHune lMucbMeHHas paboTta
O6yvatowuncsa nokasbiBaeT MonHoe 1 pa3HoCTOpOHHEE
BCECTOPOHHME 3HaHNS B obnacTtu paccMOTpeHne BOMpOoCOoB,
NpoLEeCcCOoB 1 annapaTHOro nx CBUAETENbCTBYOLLEE O 3HAYNTENBHON
ocopmnieHns. Bnageet OCHOBHbIMU paboTe ¢ ncroyHmkamm. Kauectso
MOHATUSAMU N TEPMUHOSIOTMEN BO NCMONMHEHNs1 BCEX 3NIEMEHTOB MpOoeKTa
BpeMsi OTBETOB. XOPOLLO 3HAKOM C COOTBETCTBYET TpeboBaHUsIM,
OTJINYHO OCHOBHOW ¥ AONOSTHUTENbHON coaepXaHue NosIHOCTbHO
nuTepaTypoi. LleneyctpemneHHo COOTBETCTBYET 3adaHunio. [laHbl
ncnonb3yeT u npumeHsieT 6a3oBble ncyepnbiBatoLLie BbIBOAbI U NOMHbIE
3HaHWs B 06nacTvt husmko- OTBETbI HA NOCTaBIIEHHbIE BOMPOCHI.
MaTemaTuyeckux Hayk. Mposiensert Pa6ota npeacraeneHa K 3awure B
apyauumio npu paboTe ¢ y4eBHbLIM TpebyeMble CPOKH.
mMatepuanom.
O6yvaowuncsa nokasbiBaeT PaboTta BbiNonHeHa B COOTBETCTBMM C
XOpoLuo Nmetotca

[OCTaTOYHbIN YPOBEHb 3HAHMI NO

3agaHnem.

oTAelbHbIe
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OCHOBaM Teopwum npoLeccoBs. B uenom
pa3bupaeTcs B TEPMUHOTIOTNMN.
YCBOWI OCHOBHYIO NUTEpaTypy;
[OMycKaeT HEKOTOPbIE MOrPELIHOCTU U
HeCyLLeCTBEHHbIe OLUMOKKM B OTBETAX
Ha BOMPOCHI 9K3aMeHaLMOHHOIo
GuneTta u B oTBETax Ha
AOMOJSTHUTENbHbIE BOMPOChI
npenogasarens.

HeCyLleCTBEHHbIE OLIMOKM B paboTe unu
B OTBETAX Ha NOCTaBMEHHbIE NPY 3aLLUTE
BOMPOCKI, MOTYT MMETb MECTO OT NpaBuI
odopmMneHuss paboTbl MM HapyLleHbl
CPOKM  NpefoCTaBfeHMsl MpoekTa K
3awure.

yOooBneTBOPUTESIbHO

Obyuyatowumncs nokasbiBaeT 3HaHUS
y4yebHOro maTepmana n3 nekumm u
OCHOBHOW NuTepatypsbl. B Lenom
nokasblBaeT 3HaHUsi 6a30BbIX 3aKOHOB
no rmapaBfNYECKUM, TENSOBLIM U
MaccoobMeHHbIM Npoueccam.
HonyckaeT cyLecTBEHHbIE OLINOKM B
OTBETax, HO MOXET UX YyCTPaHUTb Nog
PYKOBOACTBOM MpenogasaTtens.

3apaHue BbINOMHEHO MOSTHOCTLIO, HO B
paboTe ecTb CyLLeCTBEHHbIE OLINGKY,
MPUCYTCTBYIOT HETOYHOCTU B OTBETAX,
nmnbo KayecTBO NpeacTaBneHns padoThbl
Hu3koe, NMbo paboTa NpeAcTaBeH ¢
onosgaHuem

HeyOoBneTBo-
puTensHo

O6yuatowuncsa He nveeT
OO0CTaTOYHOrO YPOBHS 3HaHWUN
avcumnnuHel. [yTaeTcsa B NOHATHSX,
TEPMUHOMOIMU U POPMYNMPOBKaX.
lMnoxo 3HaeT nuTepaTtypy. [onyckaeT
CYLLIECTBEHHbIE U NPUHUUNNANbHbIE
OLINGBKN U HE MOXET MX YCTPaHUTb
Jaxe C NOMOLLIbO NpenoaasaTens.
CnuncbiBaHue, NonbITka
NCMONb30BaHWs HepPa3pELLEHHbIX
TEXHUYECKNX CPEACTB UMM NOACKA3KU
OpYyroro yenoseka.

CopepxaHue paboTbl NOSTHOCTLIO HE
COOTBETCTBYET 3aaHuio.
MpeacrtaBneHue vyxon paboThl,
nnaruar, nMbo oTkas oT
npeactasneHns pabotel. OTcyTCTBUE
O[HOTO MITN HECKOJTbKUX 06A3aTenbHbIX
3MeMeHTOB 3agaHust, NMbo
MHOFOYMCNEHHbIE rpyOble OLWnbKN B
paboTte, nnbo rpyboe HapyLLeHne
npaeun ohopMIIEHNST NN CPOKOB
npencrasneHust paboThbl.
HecnocobHoCTbL OTBETUTHL Ha BOMPOC
6e3 nomMoLLM 3K3ameHaTopa.

3a4yTeHo

O6yuvatoLwuiics 4eMOHCTPUPYET BbICOKMIA YPOBEHb 3pYAMLIMM; XOPOLLIO
pa3bupaeTcsl B OCHOBHbLIX 3aKOHOMEPHOCTSIX, 6a30BbIX A1l NMPOLLECCOB U
annapaToB; YCBOUJST OCHOBHYIO 1, YaCTUYHO, AOMONHUTENbBHYIO NUTEepaTypy. TOYHO
OoTBeYaeT Ha 3aJaBaemble npenogasaTenemM AONONHUTENbHbIE BOMPOCH.
CnocobeH K LieneycTpemneHHOMY NpMMEHEHUNIO 6a30BbIX 3HAHWI B

npodeccuoHanbHon AeaTenbHOCTY.

He 3ayTteHo

O6yqa+ou.|,v||7|c;| HE nMmeeT AOCTAaTOYHOro ypoBHA 3HaHMM OUCUUNNUHDI, HE BnaaeeT
q)OpMyJ'II/IDOBKaMI/I OCHOBHbIX 3aKOHOMepHOCTeIZ npoLueccoB. I'IyTaeTc;| B MOHATUAX
n onpegeneHnax. He Bnageet ocHoBHOM nMTepaTypoﬁ; npun oTBeTax gonyckaeTt
CylwleCTBEHHbIE N NpUHUMNKUalbHbIE OLIMOKM 1 HE B COCTOSIHUM UX YCTPaHUTb.

*CyujecmeeHHble owubku — HedocmamoyHasi 2/ybuHa u 0co3HaHHOCMb omeema (Hanpumep, cmy9deHm He CMo2 NMPUMEHUMb
meopemuyeckue 3HaHusi 0151 06 bACHEHUS s18r1eHuUl, Orlsl yCmaHO8IeHUSs MPUYUHHO-C1e0CMEEeHHbIX cesi3ell, CpasHeHUs U
Knaccugukayuu sieneHul u m.o.).

* HecywjecmeeHHble owubKu — HerosiHoma omeema (Hanpumep, ynyuieHue u3 suda Kakoeo-rubo HexapakmepHoeo ¢hakma,
O0ronHeHUs Npu onucaHuu npouecca, s18MeHuUsi, 3akoHomepHocmel u m.d.); K HUM Moaym 6bimb OMHEeCeHbl 02080PKU, OOMYU,eHHbIE
npu He8HUMamenbHoOCmuU cmydeHma.

10.2. TUNOBbIe KOHTPOJIbHbIE 3aAaHUSA UITN UHble MaTepuanbl, HeOOXoANMbIe ANSA OLleHKU 3HAHUM,
YMEeHUM1, HaBbLIKOB U (UNK1) onbiTa AeATeNbLHOCTU, XapaKTepuayroume atanbl GPOpMUpoOBaHUs

KOMMeTeHUun

10.2.1. NepeyeHb BONPOCOB (TECTOBLIX 3afaHui), pa3paboTaHHbLIN B COOTBETCTBUU C
yCTaHOBMEHHbIMU 3TanamMmu hopMUpoBaHUA KOMMNETEeHLUMUN

Ne Ne
/n dopMynupoBka BONpoCoB TeMbl
1 | OcHOBHble NOHATUS 1 oNpedeneHns B NpoLeccax 1 annaparax. 1

2 Knaccudmkaumsi npoLeccos. 1
3 | MatepuanbHbIvi 1 TennoBow 6anaHchl NPOLECCOB. 1
4 [BuxyLlasa cuna npoLeccoB 1 NpoLuecchl nepeHoca. 1
5 | XKngkoctu. NoHATMA ngeansHOM 1 peanbHOW XXUOKOCTEMN. 2
6 | M'mgpoctatnka. OCHOBHOE ynpaBrneHue rMapocTaThkn U ero NpakTU4eckoe MCnosib30BaHue. 2
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7 | BsskocTb Xnakocten. 3akoH BSA3KOro TpeHms HoloToHa. 2
8 Pexumbl aBmxeHus xunakocten. Ymucno PeHonbaca. 2
9 Pacxoa xngkoctu v rasa. 2
10 | YpaBHeHuve bepHynnun ansa naeanbHbIX XXUAKOCTEN. 2
11 | NoTepu Hanopa No ANUHE N Ha MECTHbIE CONPOTUBMEHWS. 2
12 | T'vapaBnuyeckuii paamyc U 9KBMBaANEHTHbIN AnameTp. 2
13 | Kputepum rugpoamHaMmyeckoro nogobms n nx gusnyeckun cMbicr. 2
14 | Knaccudukaums HacocoB. 3
15 | Hanop v npon3BoanTenbHOCTb HAacoCcoB. MOLHOCTb 1 KO3 MULMEHT NONE3HOIo AENCTBUS. 3
16 | BeicoTa BcacblBaHus. 3
17 | MNopLwHeBble 1 NAYHXePHbIE HACOChI NPOCTOr0 U AIBOMHOrO AEUCTBUS. 3
18 | LleHTpobexHble Hacochl: YCTPOUCTBA U NPUHLMN AENCTBUS. 3
19 | OcHOBHOE ypaBHEHWS LIeHTPOBEXHbIX MaLUMH Junepa. 3
20 | PaboTta Hacoca Ha ceTb, paboyas To4dKa. 3
21 | lNepemeuleHue n cxaTtue rasos. MlHankaTopHas gnarpamma. 3
22 | Knaccudpumkauum n metoapbl pasgeneHusi HeOOHOPOOHbIX CUCTEM. 4
23 | OcaxgeHuve B none cun TSXeCTH. 4
24 | Pac4deT ckopocTn cBob6oaHOro ocaxaeHunsa Yactuy,. CKOpoCTb CTECHEHHOIO OCaXaeHus. 4
25 | KOHCTpyKLUUN OTCTOMHMKOB U UX pacyeT. 4
26 | dunbTpoBaHMe 1 CKOPOCTb Npolecca PuNbTPOBaHNs, PUNLTPYIOLLME NEPErOPOKM. 4
27 | OnpegeneHne KOHCTaHT PUNbTPOBAHNS. 4
28 | KoHCTpyKUUKN hrnbTpoB 1 U3 CPaBHUTENBHbIN aHanms. 4
29 | lNMyTn noBbiWeHNs NPOU3BOANTENBHOCTU (PUNBTPYIOLLMX annapaTos. 4
30 | OuucTka rasoB B LLEHTPOBEXHBIX CUI. 4
31 | AnnapaTtbl A1 MOKPOW OYUCTKMU. 4
32 | lNceBOoOXMKEHNE N ero rmapoanHamMumKa. 5
33 | KpuBas nceBOoOXMKEHMS. 5
34 | PacyeT CKOpPOCTY NCEBAOOXMKEHUS 1 Y HOCA. 5
35 | MNepemelumBaHue, aBmxyLlias cmna.O@eKTUBHOCTb U UHTEHCUBHOCTb NEPEMELLNBAHMS. 5
36 | PacyeT mowHOCTK, NOTpebnssemMon MeLLankown. 5
37 | ViHTeHcndmkaumnsa npoLeccoB nepemeLlvBaHums. 5
38 | Tennonepega4va. OnbiTHOE ypaBHeHWe. KoadduumneHT Tennonepenay. 6
39 | DnemeHTapHbIE U CMOXHbIE MEXaHM3Mbl MEPEHOCA TSXKECTMU. 6
40 | KonBekuus u Tennootaada. Pusnyecknin CMbICII. 6
41 | TennoBoe nopgobue. OcHOBHbIE KpuTepum TennoBoro nogodusi. Onpegensiowme w 6
onpeaensemMbli KpUTEPUN.
42 | NHTeHcudmkaumsa TennoobMeHHbIX NPOLLECCOoB. 6
43 | TennoobmeHHbIE annapaTsbl, Knaccudgukaumsa u Beloop no FOCTawm. 6
44 | PekynepaTuBHble TENIOOOMEHHMKN: KOXYXOTPYOHbIE, CvpanbHble U NacTUHYaThIE. 6
45 | OcHoBbI pacyeTa TennoobMeHHUKOB. 6
46 | BoinapuBaHue. MeTtoabl BoinapuBaHus. Belinapka nog BakyymMoMm. 7
47 | OgHokpaTHOe BbinapvBaHusl. MatepuanbHbI U TENNOBOK GanaHchl. 7
48 | MHorokpaTHoe BblnapnBaHne U CXeMbl MHOrOKOPMYCHbIX BblNapHbIX YCTAHOBOK. 7
49 | MaTepmanbHbIi 1 TEMNOBON HanaHCbl MHOTOKOPMYCHLIX BbIMapHbIX YCTAaHOBOK. 7
50 | O6was n nonesHas pasHOCTN TeMnepaTyp. TemnepaTypHble NoTEPMU. 7
51 | OcobeHHOCTM Tennonepegayy B BoinapHbix annapatax. CKpbiTas TennioTa KoHgeHcaumu. 7
52 | BbinapHble annapatbl 1 UX Kraccugukayms. 7
53 | Ncnonb3oBaHune BbiNapHbIX annapaTtoB, MX BblOOP WM CpaBHUTENbHaA XapaKTepucTuka. 7
Mopgbop annapartor no katanoram u FOCTawm.
54 | Knaccudmkaumsa maccoobmeHHbix npoueccoB. OOWMe 3akOHOMEPHOCTU nepeHoca 8
BELLECTBA U 3Hepruu.
55 | HanpaBneHue npoueccoB macconepeHoca, ux obpatumocTb. KuHeTuka mMaccoobMeHHbIX 8
npoLIecCcoB.
56 | MexaHu3mbl NepeHoca Macchbl — MOJIEKYNSPHBIA U KOHBEKTUBHbIN. 3akoH Puka. 8
57 | YpaBHeHne KOHBEKTMBHOW Ouddy3mm U ypaBHeHMe MaccooThauun. [ewxywasa cuna 9
npotiecca.
58 | Kputepun anddysmoHHoro nogobusi u ux gusn4eckmim CMbIcn. 9
59 | Macconepena4a n eé ocHoBHOe ypaBHeHue. KoadduumneHTsl Macconepenaym u nx cB3b C 10
KoaddmUMEHTAMM MaCCOOTOAuMN.
60 | MvapaBnuka B MacCOOOMEHHbIX NpoLeccax. 10
Prna 18.03.01 lMpouecchl 1 annapaTbl XMMUYECKON TEXHONOMMN

CrtpaHuua 17 ns 19




BapwuaHT 3agaHui, pa3paboTaHHbIX B COOTBETCTBMMU C YCTaHOBJEHHbIMU 3TanaMu (hopMUpoBaHUA

KOMMeTeHLun
Ne
/n YcnoBust TMMOBBIX 3adad OtBet
1 | OnpegenuTb NOTEPIO AABIEHUS HA TPEHME NPU NPOTEKAaHUN BOAbI NO NaTyHHOWN
Tpybe anametpom 19x2 mm anuHon 10. CkopocTb Boabl 2 m/c. Temnepatypa 55° 288 x 10 Ma
C. WepoxoBaTtocTb € = 0,005 mm. ’
L
2 | MNpusecTu dopmyny Ap = 32 * “)’:;* K KpUTEpUanbHOMY BUY. 2
Z
Eu=—x*-
Re d
3 Onpepgenutb KM HacocHon ycTtaHoBkM. Hacoc nogaeT 380 n/MuH masyTa YBenuuurcs
oTHocuTenbHon nnoTHocTu 0,9. MonHbin Hanop 30,8 M. MNoTpebnaemas B 8 pas
MOLLHOCTb aBuratensa 2,5 kBrT.
4 | Onpegenutb KIN[ HacocHow ycTaHoBkKU. Hacoc nogaet 380 n/mMuH masyTa
oTHocuTenbHon nnoTHocTu 0,9. MonHbin Hanop 30,8 M. MNoTpebnaemas 0,69
MOLLHOCTb aBurartensa 2,5 kBrT.
5 | UeHTpobexHbit Hacoc, aenatowmin 1800 06/mMyH gomkeH nepekaunsatb 140
m3/yac Bogbl, ¢ Temnepatypon 30°C. CpegHee aTMoCcepHOe AaBlieHVEe B MECTE He 6onee 2,2
yCTaHOBKW Hacoca 745 mm pT. cT. MNonHasi noTeps Hanopa BO M
BcacblBawoLWennHum 4,2 m. OnpegenuTb TEOPETUYECKN AONYCTUMYHO BLICOTY
BCacbIBaHUS.
6 Paccuutatb NNOTHOCTbL BOAHOWM cycneH3uun, cogepxawen 10% (macc.) TBepaon
dasbl. OTHOCUTENBHAsA NOTHOCTL TBEpPAOK dhasbl 3
1070 kr/m3
7 | BbiBecTn chopmyny, N0 KOTOPON MOXHO BbIYMUCIIUTbL CKOPOCTb LIEeTPUPYrMpoBaHms
TBEpAbIX WapoobpasHbiX YacTul, ncxons n3 3akoHa Ctokca. YactoTta BpalueHus wo:dz*(pcp—p) N
B 06/cex. 18+
w?sr
D D
8 | NonacTHas Mewwanka ¢ di= 3 3aMeHeHa Ha MeHblLyio C d= T Pa3meluvBaHue B
0o6oux cryyasix NPOM3BOAMTCA B YCIIOBUSX NaMUHAPHOIo pexuma. Kak nameHuTcs VBERNINTCS B
YacToTa BpaLLeHUs NPU TOWN e MOLLHOCTY arekTpoaBuraTens? 1.3 pasa

10.3. MeToanyeckue matepuansl,
onpepaensowue npoueaypbl oLeHUBaHUA 3HaHUW, YMEeHUN, BNnageHun (HaBbIKOB U (MNK)
NPaKTUYECKOro onbiTa AEATENbHOCTU), XapaKTepu3yoLwmx atanbl opMUPOBaHUS KOMNETEHLUN

10.3.1. YcnoBusa gonycka obyyvarowerocs K caayve (3k3ameHa, 3a4eTa U 3aluTe KypcoBoun paboThbi)m
nopAAoK NMKBMAALUN aKageMU4YeCKon 3a80/MKEHHOCTU

MonoxeHne O NpPoBeOEeHWUM TEKYLLEro KOHTPOMsS YCNeBaeMoCTW M MPOMEXYTOYHOW aTTectauuu
obyuvatowmxcsi

10.3.2. dopma npoBeaeHUs1 MPOMEXYTOYHOM aTTecTaluum No AUCLUUNINHe

yCTHasl | X

NMMCbMEHHada | X KOMMNbOTEPHOE TECTUPOBAHNE

10.3.3. Ocob6eHHOCTU NpoBeAeHUA (IK3aMeHa, 3a4eTa U 3alnTbl KYPCOBOM PaboThl)

Bpemsi Ha nogrotoBky oTBeTa Mo 6unety 45 MUHYT.
OtBeT no ounety 15 MUHyT.

Bpems, oTBoAMMOE Ha 3aLUMTy KypcoBOWN paboThbl, HEe AOMMKHO NpeBbiwaTth 15 MUH, BKIOYasa KpaTkiin goknag
no pesynbTaTtam KypcoBoW paboTbl M OTBETbI HA BONPOCHI

PMa
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