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npukasom MuHo6pHayku Poccum ot 07.08.2020 r. Ne 922
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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb AucuMnnuHbl: 3aknagka 6a30BblX 3HAHUW, HEOOXOAMMbIX B MOCMNEAyLWEM Mpu  U3ydeHun
TEXHONOMMYECKMX NPON3BOACTB, HAa OCHOBE aHanu3a U pacyeta TUMNOBbIX (PU3NYECKMX NPOLIECCOB.
1.2 3apgaum gUCLUMUNIIUHBI:

. n3y4yeHne MexaHmsama TUNoBbIX damsmqecmx npoLeccoB
° n3yyeHne MeTogoB MareMaTtn4eckoro onnmcaHna n pacyeTa 3TUX npoLeccoB
° n3yvyeHune npuHunnmanbHbIX annapaTtoB n MalluH XUMUYECKON TEXHOMOMUK

1.3 Tpe6boBaHMA K NpeABapUTENbLHOW NOAroToBKe OOy4aloLerocs:
MpeaBapuTenbHas NoaroToBka npegnonaraeT co3gaHne OCHOBbI ANt dOPMMPOBaAHUSA KOMMETEHUMIA, YKa3aHHbIX
B N. 2, NPY U3YHYEHUN OUCUUMNIINH:

MaTtemaTuka
dusmnka

2 KOMNETEHLUWN OBYYAIOLLEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA AUCLIUMIIUHDbI

OlNK-4: Cnoco6eH obecneynBaTb NpoBeAeHNE TEXHOIOrM4YeCKOro npoLecca, MICNonb30BaTb TEXHUYECKUE
cpeAcTBa ANsl KOHTPONA NapaMeTPOB TEXHONOrMYEeCKOro npouecca, CBOMCTB CbIPbS U FOTOBON MPOAYKLUM,
OoCyLIEeCTBNATb U3MEeHeHMe NapamMmeTpPoB TEXHONOrM4YeCcKoro npouecca npy M3aMeHeHU CBOUCTB ChIpbsi

3HaTb: OCHOBbI Teopun nepeHoca wuMnynbca, Tenna W MaccChbl; NPUHUMUNDbI CbI/I3VI‘-IeCKOFO mMoaennpoBaHnAa
XUMUKO-TEXHOJTOMMYECKMNX MpoLeccoB, OCHOBHble YypaBHEHUA OBUXEHUA KWOKOCTEN; OCHOBbI Teopun Tennonepenadu;
OCHOBbI TeOpun Macconepenaydm B cucremax co cBOGOHON N HEMOABMXKHON I'paHMLJ,eVI pasgena (ba3; TUNOBbIE NpoLuecChl
XUMUNYECKON TEXHOSOMUN, COOTBETCTBYHOLLME annapaTtbl U MEeTObl NX pacyeTa.

YMeTb: onpegensTb XapakTep [ABWKEHWSI XMOKOCTEW W ra3oB; OCHOBHbLIE XapakTepuUCTUKW MNPOLECCOB TEMno- M
macconepeayun; paccyuTbiBaTb MapamMeTpbl W BbiOUpaTb annapatypy AN KOHKPETHOTO XWMMUKO-TEXHOSOMMYECKoro
npotecca.

BnapeTb: MeTogaMmn TEXHONOMMYECKNX pacyeToB OTAENIbHbIX Y3I10B XUMNYECKOIro OGOpyD,OBaHI/IFI.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas paboTta

cp MHHoBALL.

Jlek. Mp. Jab. (yachi) d)oprl
(4acbl) | (vackl) | (4achbl) 3aHATUK

HaumeHoBaHWe 1 cogepxaHue pasnenos,
TeM U y4eBHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. OcHOBbI rMapaBnunku

Tema 1. OCHOBHble MOHATUA oOnNpeaeneHus.
MpeomeT 1 3agaum gucumnnuHbl «lpouecchl
M annapatbl  XUMWYECKOW  TEXHOMOMUUY».
Mpoueccbl wn annapaTel B  LEMMAOMO3HO-
OymaKHOW npomblIlneHHocTn. PaspaboTka
HOBbIX BbICOKO3(P(PEKTUBHbBIX MNPOLECCOB U
annapatoB gns  obecneyeHnst  BbiMycka
BbICOKOKAQYeCTBEHHON NpPOAYKLUUN, SKOHOMUU
MaTepuanbHbIX U 3HEPreTUYECKUX PecypcoB 3
N OXpaHbl OKpyXarLlen cpefbl OT BblIOpOCOB 1 25
npeanpusaTUi.

Knaccudukauusa npoLeccos. OcHoBbI
pacyéToB TUMNOBbIX npoLEeccoB.
MatepuanbHbli 1 TennoBo  OanaHchl
npouecca. [Bwxyllas cuna M KMHeTUdeckme
KoahbULMEHTDI npoueccos nepeHoca.
OO0 B ypaBHEHUIN CKOPOCTU.




Tema 2. XKugkoctb. lNoHATME O peanbHOW n

naeanbHoOm KNOKOCTAX. Cunbil,
Jeuncrteyowme Ha
xungkoctb.'mgpocrtatuka.Cxumaemble 7]
HECXKMMaeMble XNOKOCTW.
Mmopoctatnyeckoe pgaeneHne. OcCHOBHOE
ypaBHeHue rmaopocTaTmkm " ero
npakTnyeckoe

npunoxexwe. mgpoanHamuka. BsaskocTb

Xugkoctem KW rasoB. 3akoH HbioToHa.
MmapoanHammnyeckne  pexuvmbl  OBUXKEHUS
BA3KOMN KNOKOCTU: NaMVHapHbIN,
TYpOYneHTHbIN. Yucno PenHonbgca.
'MapoouHaMMyeckMn  MOrPaHWYHbIA  CrOWN.
OcCHOBHblE  ypaBHEHUSA rMapoauHaMUKN.
YpaBHeHMe HepaspbiBHOCTM noToka. Pacxop
Xugkoctm  n  rasa.  AundpdepeHumnanbHble
YpaBHEHNS [OBWXEHUS peanbHOW >KUOKOCTU
(ypaBHeHue Hasbe-CToKca).
PacnpeneneHve  ckopoctem B NOTOKe.
CpeaHasa n makcMManbHas CKOpPOCTb MOTOKa.
YpaBHeHne bepHynnu gna ugeanbHbIX U
peanbHbIX Xugkocten. [loTepu Hanopa B
TpybonpoBog4ax W Ha y4yacTkax MECTHbIX

COMPOTUBIMEHWIA. CymMmmapHbie norepu
Haropa. OnTnmanbHbIN anavetp
TpybonpoBoga. TeyeHWe HEHBHOTOHOBCKMX
YKUOKOCTEN. OcobeHHoCcTH OBWKEHUS
BOJTOKHUCTbIX CyCneH3nn. Peonorus

GyMaxkHOM Macchl.

OcHoBbl  Teopuu nogobuss U MPUHLMNDI
dusnyeckoro mMopenuposanus. [Mogobue wu
aHanornst pManYecknx SIBMEHUIN, NpoLLEeCcCoB.
Teopembl nogobus. MpeobpasoBaHue
onddepeHumanbHbIX ypaBHEHUN B
KputepuanbHble. Kputepum nogobus u unx
hU3NYECKUn CMbICIT. YCMOBUS U KpUTEPUM
rmopoaMHamMmn4eckoro nopobus.
KputepuanbHble ypaBHeHus OBWKEeHUA
BA3SKON XNOKOCTW.

JTabopaTopHas paboTta Ne 1 -
Mppaenuyeckne COMNpPOTUBIEHNS
3NeMeHTOB HamnopHoro Tpybonposoaa.
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Tema 3. MepemeleHne KNOKOCTEN.
Knaccuduvkaums HaCcoOCOB. OcHoBHbIe
napameTpbl HacocoB. [1pon3BoaMTENBHOCT.
Hanop. MoLyHocTb. Koachdpuument
nonesHoro aencrteus. BoicoTa BcacbiBaHus.

MopLiHeBbIE " NNyHXepHble  Hacocbl
NpoOCTOr0 U MHOFOKpaTtHOro  OencTBus.
KOHCTpYKUMM MOPLUHEBBLIX W MIYHXEPHbIX
HacocoB, npyHUMN nx OencTBus.
Onarpammel nogayu MOpPLUHEBbIX "
NAyHXepHbIX HACOCOB. Bo3ayLuHble Konnaku

LleHTpoGexHble  Hacocbl:  YCTPOWCTBO U
npyvHuun  gencteuss. OCHOBHOE ypaBHeHue
LEeHTpoOeXHbIX MawuH Junepa. Bwibop

Hacoca no Kartanory. Paboune
xapaktepuctukn. Pabota Hacoca Ha ceTb,
paboyas TouKa. dopmynbl
NPONOPLIMOHANbHOCTY. Hacochbl ans
nepekadnBaHms GymaxHON macchl.

KaButauus. KoHcTpyKuum OCEBbIX,

LectepeHyaTbix U guMadparMoBbIX HaCOCOB.
CpaBHUTENbHbLIE XapaKTEPUCTUKN OCHOBHbIX
TMMNOB HAcOCOB N 061acTN NX NPUMEHEHNSI.

MNepemeweHne n cxatue rasos. [lpuHUMN
aencrteusi 7] Knaccudukauus
KOMMPECCOPHbIX MalmnH. CTeneHb cxatus.
WHankaTopHas auarpamma. O6BbEMHbIN
K.n.a. " npon3BoaUTENBHOCTb.
MHoroctyneH4yatoe cxatme. KOHCTpyKLuMM
KOMMPECCOPOB: MNOPLLUHEBbIE LIEHTPOOEXHbIE,

ocesble, CprIZHbIe. CpaBHMTeﬂbHaﬂ
XapaKkTepuctmka Komnpeccopos u obnactu
nx NPUMEeHEeHNA. KOHCprKLI,VII/I

BEHTUNSATOPOB M BaKyyM-HaCcOCOB.
JlTabopaTtopHas paboTa Ne 2 -
WccneposaHue paboThbl LEHTPOBEXHbIX
MaLUnH Ha rmgpaBiin4eCcKyto CeTb.

Pazgen 2. [mapomexaHudeckue npouecchl
HEeOOHOPOAHbLIX CUCTEM
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Tema 4. OcHoBHble noHaTMA. MeToabl

pasgenenHus HeOOHOPOAHbIX cucTeMm.
Knaccudpumkaums, npuHumnel Bblbopa U
OoLeHKa achpekTnBHOCTU MeTo40M
pasgeneHus.

OcaxaoeHne B  nome  CUMbl  TAXKECTW.
OBuxeHne Tena B CHMOWHOW  cpefde.
ConpoTuBneHne  OBWXKEHUO Tena  npu
PasnNUYHbIX MMOPOAUHAMMUYECKUX PEXUMaXx.
OcHoBbl  Teopun  ocaxaeHus.  PacyeT
CKOpOCTM CBOGOOHOIO OCaXOeHus 4YacTuu, B
none pOencTeuMa MaccoBbiXx curn. CKOpoCTb

CTECHEHHOTO ocaxaeHwus, KOHCTPYKLMM
OTCTONHUKOB. Pacuet nx OCHOBHbIX
pa3mMepoB.

OcaxpgeHne B none LEHTPOBEXHbIX Cun.
dakTop pasgenexHus. PasgeneHune
CYCNeH3nh N 3MyNnbCUA B TMAPOLIMKIIOHAX W
OTCTOWMHBIX ueHTpudyrax. KoHcTpyKuum

TMOPOUMUKIOHOB U OTCTOMHBIX  LIEHTPUQYT.
MpounssoautenbHocTb U 3 PEKTUBHOCTD
paboTbl MAPOLMKITOHOB.

PasgeneHve nog OeWCTBMEM CU PasHOCTU
OaBneHus. dunbTpoBaHNe CYCMEH3NI.
dunbTpytome neperopoaku. CkopocTb
npouecca dunbTpoBaHMs. Buabl ocagkos
(cknmaeMmble " HecXnmaeMmble).
MakcumanbsHasi Npon3BOAUTENBHOCTb
bunbTPOB n nx SKOHOMMUYECKM
onTUMaribHas  NPOAOSHKUTENBHOCTL LKA
paboTbl. WHTerpansHoe ypaBHEHue
unNbTpOBaHUS, ONpeaeneHne ero KOHCTaHT.
®PunbTpoBaHWEe  BOJTIOKHUCTBIX  CYCMEH3WMN.
®dunbTpbl  (bapabaHHbI  BaKyyM-uUnbTp,
HanoOpHO-BaKyyMHbIN, CEKLIMOHHBIN,
uNbTpbl  BO3QYLUHOTO U XXWAKOCTHOIO
nasnenus, Gr1AKM.)

Ounctka rasoB B nofe LEHTPOBEXHBIX U
WHEPLMOHHBIX cur. KOHCTPYKUUN LINKMOHOB 1
WHEPLMOHHBLIX  nNbineynosutenen. OuncTka
rasos PUNbTPOBaHUEM. KoHcTpyKuum
pyKaBHOro ounbTpa.

OuncTtka rasoB M pasgernieHne aspos3onen B
anekTpoctatmdeckom  none.  duanyeckne
OCHOBbI npoLeccos. YcTponcteo
ANEKTPOULTPOB. Mokpas o4mncTKa
3anblfIEHHbIX ra3oB. Teopus WHEPLUMOHHOIO
ocaxgeHvs. AnnapaTtbl AN MOKPOW OYUCTKM
rasoBbiX BbIOPOCOB LIEMNMONO3HO-6YMaXXHOro
npoussoacTea (ckpy66epbl BeHTypn,
NeHHble 1 ap.).

TexHMKO-3KOHOMUYecKass OLeHKa annapaTos
AN OYUCTKN ra3oB.

JlabopaTopHas paboTta Ne 3 -
WccnepoBaHue npouecca pasgenenus
cycneHsui MEeToO0M ocaxaeHus,

JlTabopaTopHas paboTa Ne 4 -
WUccneposaxve npouecca pasgeneHus
CyCMeH31n MeTogoM (puUnbTPOBaHUS.
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Tema 5. OO6pasoBaHne HEOOQHOPOAOHbIX
cuctem. [llceBoooxwxkeHue. mapoanHamuka
NCeBOOOXKMKEHHbIX 3E€PHUCTBIX cnoes.

OcHoBHble XapaKTepuCcTUKM cros.
MvopaBnuyeckoe conpoTtmBneHue. Kpusas
NCEBAOOXWKEHMS. Pacuet CKOpOCTH

NCeBOOOXKMKEHUST U YHOCa. Pabouas
CKOpoCTb. BbicoTa M MOPO3HOCTb KUMSALLEro
cnosi.

MepemelunBaHune B XKMAKMX  cpepdax.
HasHayeHne u cnocobbl nepemMeluvBaHus.
O ekTnBHOCTL MNEepeMellnBaHMs Un  ee
oueHka. [mgpoanHamuyeckue  CTPYKTYpbl
NMOTOKOB B annaparax C Mellarnkamu. Pacuet

MOLLHOCTH Ha MexaHn4eckoe
nepemMeLunBaHune. TvnoBble KOHCTPYKUUKN
MeLLanok. NMHeBMaTn4eckoe 7]
LMPKYNALUNOHHOE nepemeLuMBaHume.
MNpumeHeHne POTOPHO-MYNbCALNOHHOIO
annaparta B Lentono3Ho-6yMaxkHOM
NPOMbILLIIEHHOCTN. KOHCTPYKUMS M NPUHLAN
paboThl, TeopeTnyeckme OCHOBb!,
TexHonorn4yeckne 7] KOHCTPYKTUBHbIE
napameTpsbl.

WHTeHcudmkaums npoueccos

nepemeLLMBaHMs B LENMoNo3HO-6yMaxkHON
NPOMBbILLNEHHOCTW.

JlabopatopHass pabota Ne 5 - Pacxop
3HEPrMM Ha nNepeMelnBaHMe B  KUOKMX
cpepax.
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Pasgen 3. OcHOBbI TEMMOBbLIX NPOLIECCOB

Tema 6. OnemeHTapHble crnocobbl
pacnpocTpaHeHus Tenna.
TennonpoBOAHOCTb. OBwxyLlasn cvna

TennoBbIX npoueccoB. [OuddepeHumansHoe
ypaBHEHME  KOHBEKTMBHOIO  TennoobmeHa.
Ycnosua TennoBoro nopobus. OcHOBHbIe
KpuTepun  TennoBoro  nogobwms un - ux

husmyeckun cMbICH. KputepmanbHble
YPaBHEHNs1  KOHBEKTUBHOrO  TennoobmeHa.
TennooTnava " Tennonepenava.
WHTeHcudmKaums TENNOOOMEHHbIX
NpOLIECCOB.

TennooOMeHHble annapartbl, nx

knaccudukaums, BblGop no kartanoram U
FOCTam. [MoBepxHOCTHble TEMNI00OMEHHUKM

(koXXyXOTpYOHbIE, cnuparnbHble,
nnactuH4yaTtble). CwmecuTenbHble
TENIOOOMEHHUKN (koHOeHcaTopbl
CMeLleHuns). CpaBHuTenbHas
XapakTtepucTuka, NPUHLMMbI BblibOpa
TENNOOOMEHHbIX annaparos. OcHoBbil

pacyeta TennoobMEHHUKOB WM ONTUMAaIbHbIX
PEXUMOB KX paboThbl.

JlabopaTtopHasi pabota Ne 6 — OnpeneneHue
KoadhbuumeHTa Tennonepenayn B
TennoobMeHHvke Tuna Tpyba B Tpybe.
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Tema 7. HasHayeHne n TeXHUYECKMEe MeToabl
BbiNapuBaHusi. BbinapuBaHue nog BakyyMOM.
OpHokpaTtHoe (npocToe) BblnapuBaHue.
MatepuanbHbin 1 TennoBon  GanaHchbl.
MHorokpaTtHoe BblinapvBaHWe Kak crnocod
NoBbILLEHMS 3KOHOMMUYHOCTH npouecca
BbiNapuBaHnsi.  Cxembl  MHOTFOKOPMYCHbIX
BbiMapHbIX YCTAHOBOK. MartepuarnbHbinl 1
TenrnoBow BanaHchl MHOFOKOPMYCHOWM
BbiMapHou yctaHoBku. OOwass u nonesHas
pasHOCTM  TemnepaTtyp. TemnepaTtypHble
noTtepw. Pacnpegenexue nosie3Hon
pasHOCTM  Temmneparyp no  Kkopnycaw.
OcobeHHoCTM Tennonepedayn B BbiNapHbIX
annapatax. [lyTu cokpalleHus BpeaHbIX
BbIOPOCOB  MpW  BbiNapyMBaHUW  LLEIOKOB
LLenmnono3Horo Npon3BoacTBa.

BbinapHble annapatbl. Knaccudukaums u
OCHOBHblE KOHCTPYKTMBHbIE TuMbl (annapaThbl
c €CTECTBEHHOM " NPUHYLAUTENBHOW
LUMpKynaunen, NAEHOYHOTO ™mna).
CpaBHuTENbHAs XapakTepucTMka W MpUHLMN
BolbOpa no  karanoram n TOCTam
KOHCTPYKLMM BbINapHbIX annapaTtos.
JlTabopaTopHasa pabota Ne 7 — Onpepnenenue
OCHOBHbIX Moka3atenen paboTbl BbIMApPHOro
annaparTa.
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Pasgen 4. OcHoBbl Macconepenayn




Tema 8. Knaccudmkaumss MaccooOMEHHbIX
NpoLEeCcCcoB. Pornb MacCOObMEHHbIX
NpoLEeccoB B 3adadax OXpaHbl OKpyKatoLlew
cpeabl. OOume 3akOHOMEpPHOCTU nepeHoca
BELlecTBA W 3SHEprMM Kak nposiBeHue
e[MHCTBa MaTrepuanbHOro Mupa WU OCHOBa
ans NpUMEHeHUss  MeToda  aHanorum.
CraTuka MacCcOoOOMEHHbIX npoLEeccoB.
3aKoHbI da3oBoro paBHOBECHSI.
HanpaBneHve npoueccoB MacconepeHoca,
nx o6paTMMOCTb.

KuHeTuka MacCOObMEHHbIX NpoLEeccoB.
MexaHn3mebl nepeHoca Macchl -
MONEKYNSIPHbIA U KOHBEKTUBHbIA.  3aKOH
duka. [OuddepeHumanbHoe  ypaBHeHUe
KOHBEKTMBHON andadysnu. YpaBHeHue
MaccooTaauu. KoachpumumeHThl
MaccooTdaun. [Buxyllas cuna npouecca.
Mopobue MaccoobMeHHbIX NnpoLEeccoB.
Kputepun pudpdysmoHHoro nogobus u wmx
dunsnyeckui CMbICHI. O606LweHHoe
ypaBHEHWEe MaccooTaauu.

Macconepegaya.  OcCHOBHOe  ypaBHeHUue

Macconepegayu. KoadhcomumeHTol
mMaccornepegauu. CBsa3sb Mexay
KoachmumeHTamm mMaccornepegayum "

maccootdaun. CpegHsas OBwKylass cuna
npoLecca macconepegayu.
AHanorms mexgy npoueccamu Tenno- wu

macconepeHoca. Ob6uime MeTofbI
VHTEHCUdMKaLIMK npoLeccoB
macconepenauu. Ponb " 3HavyeHne

rTMAPOOVHAMMKN MpoLecca.
JlTabopaTopHas pabota Ne 8 - OnpepneneHue
OCHOBHbIX MapamMeTpoOB BMAXHOro BO3dyxa U
rpacpoaHanuTn4ecknin pacyeT  npouecca
KOHBEKTMBHOW CYLLKM.
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Tema 9. Cywka. OO6wasi xapakTepucTtuka
npouecca wn ero npumeHeHus. MeTogbl
cywkun. PaBHOBecHass BNaXHOCTb M CBA3b
Bnarn ¢ marepuanom. KoHBeKTMBHasA cyLlka.
Tennoguanyeckue cBoncTBa BMNaXHbIX
rasos. [unarpamma COCTOSHUS  BMAXHOIO
Bo3gyxa  (gwuarpamma  J1.K. Pam3uHa).
MatepuanbHbli 1 TennoBo  GanaHchl
CYWKW. YpenbHble pacxogbl Bo3gyxa MU
Tenna. TeopeTundeckad W [encTBUTENbHas
CyLuunka. OcHoBHbIE BapuaHTbl
KOHBEKTMBHOM CYyLIKW, WX u300paxeHne wu
aHanu3 Ha gmarpamme. KnHeTvka npouecca
cywku. Tenno- wn maccoobmeH mexagy
BO34yXOM n MaTepuanom. TunoBble
KMHEeTUYEeCKMe KpuBble cywku. [epuoabl
NMOCTOSIHHOM W Napatowen ckopocTen. [yTu
WHTEHCUMKaLmMm n NOBbILLEHMS
9KOHOMWYHOCTM  mnpouecca  KOHBEKTMBHOM
CYLLKM. KoHcTpykuun KOHBEKTUBHbIX
cywunok  (TyHHenbHasl, MHEBMaTUYecKas,
b6apabaHHas, c BO34yXOOMOPHbLIM
OBWXEHMEM MOSIoTHA).

KoHTakTHas cywka. MexaHusm W KuHeTuka
KOHTaKTHOW CYLLIKW. Cxema
MHOTOLMINUHAPOBON KOHTAKTHOW CYLUUIIbHOMN
YCTaHOBKMN ANS CYLUKA LEennonosbl, dymaru u
KapToHa. KoHcTpykuum CYLUUIBHOTO
uunuHgpa. Cnoco6bl WUHTEeHCcUbmKaLum
KOHTaKTHOW CyLIKW. YTunusauus Tennothbl
OTpaboTaHHOrO  BO34yxXa W MNOBbIEHWE
3KOHOMWYHOCTM CYLLKM.

JlTabopaTopHas paboTa Ne 9 -
WccneposaHue KMHETUKN KOHBEKTUBHOM
CYLLKM.
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Tema 10. AOGcopbumnsa. XapakTtepucTtuka
npouecca u obrnactm ero npyMMEHEeHWs.
dusnyeckan abcopbums un  xemocopbuus.
PaBHOBecMe B cCUCTEME XMOKOCTb — Tras.
BnusHue Temnepatypbl M AaBrneHUsi Ha
paBHoBecue. MaTepuanbHbli  6anaHc U
ypaBHeHWe paboyen nNUHUK.  YOenbHbli
pacxoq abcopbeHTa, €ro MWHUMAarnbHOE MU
9KOHOMWYECKM  OMTUManbHOE  3Ha4yeHue.
KoHcTpykuum abcopbepoB. CpaBHuTENbHASA
Xapaktepuctmka un obnactm npuMeHeHusi
annapaTtoB pasfnyHbIX KOHCTPyKuun. PacdeTt

abcopObumoHHoN annapaTypbl. Bbi6op
abcopbepos no katanoram u FOCTam.
Ounctunnauuns " pekTndmnkaums.

XapakTtepuctmka npoueccoB AUCTUNNALUN U
pekTudukaumm. PaBHoBecne mexay napom u
xugkoctelo.  Pektudumkaumsa.  dusudeckas
CYWHOCTb  pekTudukaumn. MaTtepuanbHbin
6anaHc HenpepbIBHON pekTudmkaummn
OMHapHbIX CcMecel. YpaBHeHWE  NIUHWUNA
N3MeHeHNs paboumx KOHLEHTpauui.
OnpepeneHne MUHUMAnNbHOIO U paboyero
dnermoBoro yucna. TexHuko-
3KOHOMMYECKas onTuMun3aums BblOOpa
drermoBoro  yucna (3aBMCUMOCTb  MEXAY
hnerMoBbIM  YMCIOM, PacXOAOM TperoLLero
napa, oxnaxaatoLlen BOAbI,
Npon3BOAUTENBHOCTLIO " OCHOBHbIMU
pasmepamMu annapara.

JlabopatopHas pabota Ne 10 — W3yueHue
npouecca npocTomn NeperoHkn
OBYXKOMMOHEHTHOWM CMEecu cnnpT-Boaa.

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm 1 npoMexyToyHas
atTtectaums (Ok3ameH, KypcoBas paboTta)

1 2 25
12 16 206
13

Pazgen 5. Xumunyeckme peakTopbl.
Beepgenue

Tema 11. Knaccudumkauma peaktopo. C
NMOMOLLBID  TEPMOAMHAMUYECKUX  pacyeToB
HaxooAT: KOHCTaHTbI paBHOBeCUS
XUMUYECKUX peakuui; paBHOBECHbIE
cTeneHb nMpeBpalweHnsa, BbIXO4 W CcocTaB
NPoOAYKTOB peakuuin; TennoBble 3ddekTb
peakuun, 3aBMCUMOCTH KOHCTaHT
paBHOBeCUSA M CKOPOCTU  XUMWYECKMX
peakuuin oT TeMnepaTypsbl.

Tema 12. KuHeTnyeckme ypaBHEHUS peakuui
MO3BOMAIOT ONpeaenuTb 3HayeHWe KOHCTaHT
CKOPOCTEN WU MPOJOSPKUTENBHOCTL pPeakUmn,
HeoOXOOMMbIX [N pacyeTa CKOPOCTM MU
BpeMeHU npouecca XUMUYECKOTO
npeBpaLLeHns BeLLeCcTBa B peakTope.




Tema 13. YpaBHeHUs mMaTepuarnbHOroO u
Tennosoro  6GamaHca  cnyxaTr  OCHOBOMW
pac4yéta peakuMoHHOro obbema annapata
(Nnpn 3agaHHOW CTeneHu npeBpaLleHus) Unu
CTeneHu npeBpalleHuss B peakTtope (mpu
3afaHHbIX ycnosusax). [pu pacdeTe uvalle
BCEro MoOnb3yloTCA BblpaXeHuem obLuero
GanaHca, COCTaBMEHHONO MO OOHOMY U3
MCXOOHbIX  BELLeCTB,  y4acTBYWOWMX B
XMMWYECKOM NpoLiecce.

Tema 14. Buag ypaBHeHWs 3aBUCUT OT Tuna
peaktopa, B KOTOPOM MpoOTekaeT npouecc
XUMUYECKOro npespaLleHus BELLECTB.
MaTtepuansHbii GanaHc npeacrtasnseT
coboli OcHOBY QAN BbiBOAa 3aBWCMMOCTU
CBA3N Mexdy CTeneHblo npeBpalleHus,
CKOpPOCTbIO UM BPEMEHEM  XMMMW4YeCKOro
npouecca, Kotopas fABnseTrcs HeobxoaMmbiM
3MEeMEeHTOM ero pacyeta W HOCWUT HassaHue
XapaKkTepuCcTUYeCKOro YpaBHEHWs peakTopa.
TennoBon  GanaHC npouecca cnegyeT

paccmaTtpuBaTb COBMECTHO c ero
MarepuanbHbIM GanaHcom, ecnum
XrMu4eckoe npespaLleHue BellecTBa

npoTeKkaeT B HEU30TEPMUYECKNX YCIIOBUAX.

Pasgen 6. CpaBHeHue 1 BbIOOP XMMMUYECKOro
peakTtopa

Tema 15. Bpems npebbiBaHus,
pacnpegeneHve  BpeMeHW  npebbiBaHus,
nepemMellMBaHNE B XMMWYECKUX peaKTopax.
Mpwu NPOEKTMPOBaHWM XUMUYECKOTO
peakTopa M oueHke ero paboTbl HeobxoaMmo
3HaTb CTeneHb NpeBpaleHnss UCXOOHbIX
BELIeCTB B MpOAYKTbl peakuuu, BbIXOZ4
NPOAYKTOB U N30MpaTenbHOCTb XUMWUYECKOro
npeBpaLleHus BELLECTB. PacuyeTHble
dhopMynbl AN HAXOXKAEHUS 3TUX BENUYMH, a
TaKkKe CBSA3WM MeXOy HUMW ONpemensitoTcs,
npexpge Bcero, TUNOM peakuum U peaktopa,
a TaKkkKe KUHETUYECKUMWU 3aKOHOMEPHOCTAMMU
XMMWYECKOIo NpeBpaLLeHnsi BELLECTBA.

Tema 16. OCHOBHbIMU hakTopamu
CpaBHeHus XUMUYECKMX peakTopos,
onpegenswowmmMm  Bblbop Tuna annapara,
ABMNSETCA KMHETUKa XUMWYECKOW peakuuw,
OTHOLLIEHME NOPSAKOB OCHOBHOM M MOBOYHBIX
peakuui, a Takke pacrnpeneneHne BpemeHu
npebblBaHWA peareHToB, KOHLUEHTpauun u
TemnepaTyp B peakuMOHHOM obbeme. OTu
dakTopbl B PpasnMyHbIX TWNax peakTopoB
MOryT MO pasHOMYy BMMATbL Ha CTeneHb
npeBpalleHns peareHToB, U3bMpaTenbHOCTb
nx XUMWYECKOrO npespaLleHus, a,
crefosartenbHo, W Ha  cebecToumocTb
nony4yaemoro npoaykTa.
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Wtoro B cemecTpe (Ha kypce ans 3A0) 6 10 52

KoHcynbTaumm n npomexxyTodyHas

atTectaums (3ader) 0,25

Bcero koHTakTHasa pa6ora u CP no

49,25 271
AncumnnuHe

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Uenun n 3agaum KypcoBon paboTbl (npoekTa): ObyyeHne CTyaeHTOB MeToAMKE pacveTa N NPOEKTUPOBAHNS
KOMMIeKca XMMUYECKNX annapaToB, COCTaBMSOLWMX YCTAaHOBKY Ansi MPOBeAeHNs OQHOM0 M3 MacCOOOMEHHbIX NPOLECCOB.
[ns onpegeneHus KOHCTPYKLMKU, pa3MepoB U BeIbOpa No CTaHA4apTam M HOpMarisiM BCex annapartoB, COCTaBISIOLLNX
yCTaHOBKY, He06X0AMMO, Kak NpaBuio, MPOM3BECTU pacyeT rMapOMeXaHUYeCcKMX, TEMMOBbIX U MAacCOOOMEHHbIX
NpoLLeCCOB B yKa3aHHOW annapaTtype C UCNOMb30BaHWEM KOMMbOTEPA. DTO MO3BOMSAET 3aKPENUTb TEOPETUYECKNE 3HAHUS
CTyZleHTa Mo Kypcy NpOLECCOB U annapaToB XMMUYECKOW TEXHONOMMU, MPUBUTE €My NPaKTUYECKUE HABbIKU
NPOEKTUPOBAHUSI N UCMONb30BaHUS BbIYMCIIUTENBHON TEXHWUKM U NOAFOTOBUTL CTYyAEHTa K KYPCOBOMY MPOEKTUPOBaHUIO
no crneuuanbHbIM AUCUUMNUHAM, @ TakKe K AUNTIOMHOMY NPOEKTUPOBaHMIO

4.2 TemaTuka KypcoBoun pabotbl (npoekTa): 1. PacueT pekTndukaumoHHOM yCTaHOBKM ANs pasfeneHus
OvHapHbIX cmecen.

2. PacyeT peKkTUUKaLMOHHOW YCTaHOBKU ANS pasgeneHnsl MHOTOKOMMOHEHTHbIX CMECeW.

3. PacyeT abcopOLMOHHON YCTaHOBKN.

4.3 Tpe6oBaHMA K BbINONIHEHUIO U NpeACTaBIeHUIO pe3yribTaTOB KypCOBOW paboThl (NpoekTa):
PaboTta BbInonHaeTcst MHAMBUAYArNbHO, C UCMOMNb30BaHWEM CNeLManu3MpoBaHHOIO NpPorpaMMHOro obecnevyeHus.
PesynbTaThl npeacTaBnalTcsd B BuAEe MNOSICHUTENbHOM 3anuckn obbemom 25-35 cTpaHuud, copepkallewn
cnepyowme obsizatenbHble 3NEeMEHTbI:
1. BeegeHue.
. MaTepuanbHbIi BanaHc npouecca.
. TennoBown 6anaHc npouecca.
. OcHOoBHble pa3mephbl annapara.
. BcnomoratenbHoe obopynoBaHue.
. BeiBOAbI.
. Bubnunorpadunyeckmin cnmncok.
"padhmyeckasa yacTb No KypcoBow pabdoTe coctaBnseT 1 nuct dopmarta A1l.

NO O WN

5. ®OH[l OLEHOYHbIX CPEACTB ANA MPOBEAEHUA MPOMEXYTOYHOW ATTECTALMN

5.1 OnucaHue nokasareneun, KPUTEPMEB U CUCTEMbI OLLIEHMBAHNA pe3yfibTaToOB O0y4YeHus
5.1.1 NMokasatenun oueHUBaHNSA

Kon HanmeHoBaHWe oLeHOo4YHOoro
Moka3aTenu oLeHMBaHWS pe3ynbTaToB 0byYeHus
KoMMneTeHumm cpeacTea

[emMoHCTpupyeT 3HaHUS COBPEMEHHbBIX MEeTOAOB MaTeMaTU4ecKoro
MOAEeNMpoBaHus TEXHOSOMM4YecKux npoLieccos " annaparoB
XUMUYeckon TexHonormn. OCHOBHblE MOZENW CTPYKTYpbl MOTOKOB
TennoobMeHHbIX 1 MacCOOBMEHHbIX NPOLIECCOB.

Mcnonb3yeT 4uCrieHHble MeToAdbl AN pelleHus MaTemMaTUyecKmx
3ajay, A3blKM M CUCTEMbl  MPOrpaMMUpPOBaHUA  aAns  peweHus | 1. Bonpocel YCTHOTO
npodeccuoHanbHbIX 3agay; cobecenoBaHus.

OrnkK-4 OcyuiecTtBnsieT naeHTnmkaunio napameTpoB MaTemaTnyeckom | 2. MpakTnko-
Mo4enu, MogenupoBaHMe  MNPOLEeCCOB  XMMWYECKOW  TEXHOMNOMMM, | OpUEeHTUPOBaHHbIE 3adaHus.
NPOMbILLSIEHHOW 3KOMOMMK. 3. KypcoBas paboTta
Bnageetr metogamu MOCTPOEHUS MaTeMaTUyecKorW MOAENnu MpoLeccoB
XUMUYECKON TEXHONOMN U MHTeprpeTaumm nonydYeHHbIX pesynbTaToB, a
Tak Xe MeTogamu noucka u obmMeHa MHopmauMen B KOMMbOTEPHbIX
CeTdAX, nakeTamu MpuUKnagHbiX NporpaMm Ans MOAENMpPoBaHWUS XUMUKO-
TEXHONOMM4YECKMX NPOLECCOoB.

5.1.2 Cuctema 1 KputTepum oLeHUBaHUA

Kputepun oueHMBaHus coopMMPOBaHHOCTU KOMMNETEHLNIA
LLikana oueHnBaHuA
YcTHoe cobecenoBaHne MucbmeHHasn pabota
Ob6yuvatomiics nokasoiBaet | [MonlHOe UM pa3HOCTOPOHHEE pacCMOTPEHME
BCECTOPOHHUE 3HaHuS B obnacTtu | BONpocos, CBUOETENLCTBYOLLEE o]
npoueccoB " annapaTHoro MX | 3HaYMTENbHON paboTe c NCTOYHUKaMW.
5 (oTnn4Ho) ocbopmMIieHms. Bnapeet OCHOBHbIMK | Ka4ecTBO  MCMOMHEHUsi  BCEX  JMEMEHTOB
MOHATUAMW U TEPMUHOIMOIMEN BO BPEMS | MpoeKTa COOTBETCTBYET TpeboBaHuAM,
OTBETOB. XOpOLWIO 3HAKOM C OCHOBHOW W | cOAepaHue NOJTHOCTbIO COOTBETCTBYET




[JOMNONHUTENTbHOWN
LleneyctpemneHHo

Pu13MKo-MaTEMaATUYECKNX
MposBngaeT apyavumio
y4ebHbIM MaTepuarnom.

npw

nuTepartypon.
ncnonb3yeT
npumMeHsieT 0a3oBble 3HaHWs B obnactu

pabote ¢

3adaHuto. [aHbl ucuyepnbiBatowne BbIBOAbLI U
nonHble OTBETbI Ha MOCTABMIEHHbIE BOMPOCHI.
PaboTta npeacrtaeneHa k 3awmrte B Tpebyemble
CpOKM.

NpoLeCcCcoB.
TEPMMUHOSIOTUN. Ycsoun
4 (xopoLwuo) nuTepaTtypy; ponyckaet

BOMPOCHLI npenoaasaTena.

OOyuvarowmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HAHUA MO OCHOBaM Teopun
B uenom pasbupaetcs
OCHOBHYI0
HekoTopble
MOrPELUHOCTN N HECYLLECTBEHHbIE OLLUMOKM
B OTBETax Ha BOMPOCHLl 3K3aMeHaLNOHHOro
ouneTta 1 B oTBeTax Ha AOMOINHUTENbHbIE

Pabota BbiNnonMHeHa B COOTBETCTBMM  C
3agaHvem. Nwmetotcs oTAenbHble
HecylleCcTBEHHble owunbkn B paboTe unu B
OTBETAX Ha MOCTaBMEHHblE Mpu  3awwuTe
BOMPOCbI, MOFYT WMETb MeCTO OT nNpaBun
ocdhopMneHus paboTbl UNM HapyLUEHbl CPOKU
npefocTaBneHusi MpoekTa K 3alumTe.

3 (YyAOBNeTBOPUTENBLHO)

O6yvatowmics
y4yebHoro maTepuana u3
OCHOBHOW nuTeparypsl.

rMapaBnMYecknmM,

npenogaBartens.

NnoKa3biBaeT

B

rnokasblBaeT 3HaHUA Ga30BblX 3aKOHOB MO
TENnoBbIM
mMaccooBGMeHHbIM npoleccam. [onyckaeTt
CYLLECTBEHHblE OWWOKM B OTBETaX,
MOXEeT WX YCTpaHWTb Mofd PYKOBOACTBOM

3HaHuSA
neKkummn

3apaHve BbIMNOMHEHO MONHOCTLIO, HO B paboTe
€CTb CYLUEeCTBEHHble OWNOKKN, MPUCYTCTBYOT
HETOYHOCTM B OTBeTax, nMbO KayecTBo
npeacrtaeneHus paboTtbl HU3koe, Nnbo paboTa
npegcraBneHa c onosgaHuemM

(HeyooBneTBOPUTENBHO)

MOHSATUAX,
dopmMynmnpoBKax.

2

Opyroro 4yenoseka.

O6yuvalowmiics He wuMeeT [OCTaTOYHOro
YPOBHS 3HAHUIM AucuMnnuHbl. yTaetcs B
TePMUHONOTNN
Mnoxo
nutepatypy. [onyckaeT CyLeCTBEHHbIE U
NpYHUMNUanbHbIE OLMOKM U He MOXET UX

YCTpaHUTb aaxe c MOMOLLIbIO
npenogaeaTens. CnucbiBaHWe, MOMbITKA
NCMoNb30BaHNSA HepaspeLleHHbIX
TEXHUYECKMX CPEACTB WM NOACKa3Ku

CopepxaHue paboTbl MOJTHOCTbLHO He
COOTBETCTBYET 3a4aHuio.
Mpeacraenenne 4Yyxon paboThbl, nnarvat, nnbo

OTKa3 OT npeactaBleHndA pa6OTbI. OTcyTCTBMe

OQHOMO  WNM  HEeCKOmnbKUX  0bsA3aTernbHbIX
3MEMEHTOB 3aaHusl, NMbBO MHOrOYUCIEHHbIE
rpybble owwnbkn B pabote, nmbo rpyboe

HapylleHVWe npaBuil OOPMIIEHMSI WU CPOKOB

npegcraBneHus paboThbl. HecnocobHocTb
OTBETUTb Ha BOMpPOC Ges NMOMOLLM
aK3ameHaTopa.

3a4yTteHo

nuTepaTtypy. TouHo
3ajaBaeMble

OOMNOMHUTENbHbIE BOMPOCHI.
CnocobeH K

NPUMEHEHUIO 6a30BbIX

O6yyvarowmincs OeMOHCTPUPYET  BbICOKUIA
YpPOBEHb 3pyaMLMK; Xopolo pas3bupaeTtcs
B OCHOBHbIX 3aKOHOMEPHOCTSAX, 6a30BbIX
ANs  MpoLEeccoB MW annapaTos;
OCHOBHYIO W, YACTUYHO, OOMOMHUTENbHYIO
oTBevaeT
npenogasaTtenem

LeneycTtpeMrneHHOMyY
3HaHUN
npodeccnoHanbHOM AeATeNbHOCTMY.

ycBOWN

He 3a4teHo

dhopMynnpoBKkamu

OCHOBHOM
aonyckaet
npuHUMNuanbHble  OWnbKK
COCTOSIHUMN NX YCTPaHUTb.

nutepaTypon;

3aKOHOMEpPHOCTEeN MNpOLIECCOB.
B NOHATUAX U onpegeneHnax. He snageet
npun orBeTax
CyLleCTBEHHbIE
n He

O6yvawminca He WMMeeT [OCTaTO4YHOro
YPOBHSI 3HaHWI OUCUMNNUHLI; He Bnageet
OCHOBHbIX
MyTaetcs

5.2 TunoBble KOHTPONbHbIE 3a4aHUSA UMNU UHbIE MaTepuarnbl, Heo6xoAnMbIe AN OLeHKU 3HaHUN, YMEHUN,
HaBbIKOB U (UNK) onbiTa AEeATENbHOCTU
5.2.1 NepeyeHb KOHTPOSbLHbLIX BOMPOCOB

Ne n/n | dopMynNnpoBKN BONPOCOB
Kypc 3
1 MHTeHcudmKaLmsa npoueccoB nepemeLlmBaHus.
2 PacueT MoOLLHOCTHK, NOTPebnsieMoi MeLLankon.
3 MepemewmnBaHue, aBmxyLLasn cuna. APPEKTUBHOCTb U MUHTEHCUBHOCTb NepeMeLLMBaHmS.




4 PacueT ckopoCTV NCEBAOOXKMKEHUS U CKOPOCTU YHOCA.

5 KpuBas nceBAOOXMXKEHMS.

6 MNceBOooOXMKEHNE N €r0 TMAPOANHAMMKA.

7 Annapartbl 45151 MOKPOW OYUCTKM.

8 OuncTka rasoB nog AeNCTBMEM LEHTPOOEXHbBIX CUT.

9 MyTn NOBbILLIEHUS NPOM3BOAUTENBHOCTU OUNBLTPYIOLLMX annapaToB.

10 KoHCTpyKUMn bMnbTPOB N NX CPaBHUTENbHLIN aHanma.

11 OnpepeneHne KOHCTaAHT PUNbLTPOBAHMS.

12 DunNbTPOBaHME N CKOPOCTb NMpoLecca PuUnbTPOBaHWSA, PUNBTPYHOLLNE NEPETOPOLKMU.

13 KOHCTPYKLMN OTCTOMHUKOB N NX pacyeT.

14 PacueT ckopocTh cBob6ogHOro ocaxaeHms Yactul,. CKOpOCTb CTECHEHHOIO OCaXaeHWs.

15 OcaxaeHue B Nnosie cun TSKEeCTH.

16 Knaccudukaumm n metoapbl pasgeneHms HeOAHOPOOHbIX CUCTEM.

17 MepemelyeHune n cxaTtune rasos. VIHaukaTopHas gnarpamma.

18 PaboTa Hacoca Ha ceTb, pabo4yasi Touka.

19 OCHOBHOE ypaBHEHUS LEHTPOOEXHBIX MaLlMH Junepa.

20 LleHTpoGexHble Hacochl: yCTPONCTBA U NPUHLMUMN AEACTBUS.

21 MopLuHeBLIe 1 NAyHXepHble HACOChl MPOCTOrO U ABOWNHOIO EeNCTBUS.

22 BbicoTa BcacbiBaHUS.

23 Hanop n npon3BoanTenbHOCTL HACOCOB. MOLLHOCTb U KO3 MULNEHT NONE3HOro 4eNCTBUS.

24 Knaccudmkaums Hacocos.

25 Kputepum rmgpoanHammyeckoro nogodus n nx pmsnyeckmin cmbicn.

26 MmapaBnuyecknin paguyc 1 aKBUBaNEHTHLIN guameTp.

27 MoTepun Hanopa No ANVHE N Ha MECTHbIX COMPOTUBMEHUSX.

28 YpaBHeHne bepHynnu ons naeanbHbIX XXUAKOCTEN.

29 Pacxop »uakoctu v rasa.

30 Pexnmbl aBmxeHus xuakoctein. Yucno PenHonbaca.

31 BsskocTb knakocten. 3akoH BA3KOro TpeHnsa HbtoToHa.

32 M'mapoctatuka. OCHOBHOE ypaBHEHME MTMOPOCTATMKN U Er0 NPaKTU4EeCKoe UCNONb30BaHMe.

33 YXngkocTtu. MNoHATUA ngeanbHON U peanbHON XXUAKOCTW.

34 [BuxyLLasa cuna npoLeccoB 1 Npoueccsl nepeHoca.

35 MatepuanbHbIi 1 TeNNoOBOW BanaHcbl NPOLIECCOB.

36 Knaccudukaums npoueccos.

37 OCHOBHbIE NOHATUSA N ONpeaeneHns B NpoLeccax 1 annapartax.

Kypc 4

38 Knaccudumkaums peaktopos.

39 TexHonormyeckue KpUTepmUn oLeHKN acpheKTUBHOCTU NPOTEKaHMS MpoLiecca B XMMUYECKOM peakTope:
CTeneHb NPeBpaLLEHUS peareHTa, BbiIXo NpoayKTa, CBA3b MeXay HUMMU.
TexHonoruyeckune KputTepmm oueHkn aEeKTUBHOCTU NpoLecca, NPOTEKAIOLWLEro B XMMUYECKOM peakTope:

40 CeneKTMBHOCTbL NpoLecca NonyyYeHus NpoaykTa, pacxofHble KoadduLUMeHTbI Mo Cbipbio. CBA3b
CENEKTUBHOCTU CO CTEMNEHbIO NPEeBpPaLLEHNsI U BbIXOAOM NPoAyKTa.

41 MogenupoBaH1e XMMNYECKMX PEAKTOPOB: NOHATUE 00 3NeMeHTapHOM 0ObeME 1 SreMeHTapHOM NPOMEXYTKe
BPEMEHW, YpaBHEHME MaTepuanbHOro banaHca xMMM4eCcKoro peaktopa (B obLLieM BUAE) 1 ero aHanma.

42 OOwas xapakTepucTmka ngeanbHbIX MOAENEN XUMNYECKUX PEaKTOPOB (4onyLLeHMs 06 ngeansHocCTy,
XapakTep M3MeHeHWsi NnapameTpoB B 3aBUCUMOCTU OT 06bema peaktopa 1 OT BpEMEHMU.

43 YpaBHeHne matepuansHoro 6ananca PUC-H. BbiBog xapakTepncTU4eCcKoro ypaBHeHMS.

44 YpaBHeHue maTepuansHoro 6anaHca PUC-I1. BbiBog xapakTepucTu4eCckoro ypaBHEHNS.

45 YpaBHeHne maTepuanbHoro 6anaHca PUB. BbiBog xapaKTepucTUYeCcKoro ypaBHEHNUS.

46 KPWNC-H: xapakTtepucTtuka, HasHadeHue. YpaBHeHne matepunansHoro 6anaHca KPUC-H.

47 paduyecknin metog pacyeta KPUC-H.

48 YpaBHeHune Tennosoro 6anaHca XMMmM4eckoro peaktopa B obLiem Buae, ero aHanus. TennoBble peXuMbl
paboTbl peakTopos..

49 MartemaTtuyeckoe onncaHme PUC-H B pasnunyHbix TENNOBbLIX peXUMaXx.

50 MatemaTtuyeckoe onncavme PUC-I1 B pasnunyHbiX TENNOBbLIX PEXUMAaX.

51 MaremaTtuyeckoe onncaHme PVB B pasnuyHbIX TENMOBbLIX PEXMMaX.

52 TennoBasi yCTOMYMBOCTb paboThbl peakTopoB (Ha npumepe agmabaTtnyeckoro PUC-H).




Cnocobbl NoBLILEHWS CTENEHN npespaLleHna peareHToB B Cllydae nposeaeHnda npouecca B agmabaTnyeckom

5 |puc-H.

Cnoco6bl noaaepxaHust oNnTUMarbHOro TeEMMepaTypHOro pexumMa B cryyae npoTekaHust obpaTumoit

54 y
3K30TePMUYECKON peakLuu.

55 AHanuTtuyeckmmn metog pacyeta KPUC-H.

ypOBeHb XNMUNYECKOro npouecca n ypoBeHb XMMNUYECKOIro peaktopa B MepapxmquKoﬁ CTPYKTYpe

56
XMMWYECKOro Npon3BoACTBa.

O6Las xapakTeprcTMKa rOMOreHHbIX NpoLleccoB. AnnapaTypHoe opopMIIEHNE FOMOTeHHbIX

57
HeKaTannTn4eckmnx npoLeccos.

5.2.2 TunoBble TeCTOBbIE 3aaHus

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3a4aHNA (3aAa4u, Keuchbl)

Paccuntate nNNOTHOCTbL BOOHOW cycneH3uu, copepxawen 10%
NMIOTHOCTb TBEPAON hasbl 3.

(macc.) TBepmon asbl. OTHOcuTenbHas

5.3 MeToanyeckue matepuansbl, onpeaensirowime npoueaypbl OLLleHUBAHUA 3HaAHWUIN, YMEHWUI, BNafaeHnin
(HaBbIKOB 1 (MNWN) NPaKTUYECKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBus gonycka oby4atoLierocsi K npoMexyTo4yHOM aTTecTauum 1 Nopsaaok NMKBUAaUMm akageMmnieckon
3a[0MKEHHOCTH

MpoBeneHNe NPOMEXYTOYHOM aTTecTauuMu pernamMeHTMpPOoBaHO foKanbHbIM HOpMaTuMBHbIM aktom CM6rMYMNTO
«lMonoxeHne o NnpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLumn obyyaroLLmnxcsa»

5.3.2 ®opma npoBeAeHMA NPOMEXYTOYHOM aTTecTaumMm no gUCcUmnimnHe

YcTHas + NMncbmeHHas + KomMnbloTepHOE TeCTMpOBaHme NHas

5.3.3 Ocob6eHHOCTM NpoBeAeHUA NPOMEXKYTOYHOM aTTecTauum No AUCUMNInHe

Bpemsi Ha noaroToBKy oTBeTa Mo 6unety 45 MUHYT.

OtBeT no 6unety 15 MUHYT.

Bpems, oTBoguMMOE Ha 3alimTy KypcoBon paboTbl, HE AOMMKHO MpeBbiwaTtbh 15 MUH, BKMOYas KpaTkMi goknag no
pesynbTatam KypcoBOW paboTkl U OTBETbI HA BOMPOCHI.

6. YYEBHO-METOAMYECKOE N UH®POPMALIMOHHOE OBECMNEYEHUE OUCLUUNIINHBbI
6.1 YuebHasa nutepartypa

ABTOp 3arnasuve | M3paTenbcTBO | log nspanus | Ccblnika

6.1.1 OcHoBHas y4yeOGHasa nutepaTtypa

AvHwTterH B.I. noa(lpoueccbl u  annapatbl http://ibooks.ru/readi
pea. XUMUYECKOMN TexHosormu. Mocksa: BMHOM. 2017 ng.php?
Obwun  Kypc yyebHoe | JlaGopaTtopusi 3HaHWi short=1&productid=
nocobue : B 2 kKH. — 6-e un3g. 359645
6.1.2 [lononHuTenbHaa y4yebHasa nutepartypa
PomaHkoB, M. T.,|Metogbl pacyeTa npoueccoB http://www.iprbooksh
dponos, B. ®.,|n annapaToB XMMUYECKOW CaHkr-leTepbypr: 2020 op.ru/97815.html
dnuctok, O. M. TexHonorun  (Npumepbl U XUMWNS3OAT
3agayn)
PomaHkoB M. I.,|MeToagpbl pacyeta npoueccoB http://www.iprbooksh
®pornos B. ®., [n annapatoB XMMUYECKON CaHkt-leTepbypr: 2017 op.ru/67350.html
®nuciok O. M. TexHonorum  (Mpumepbl U XUMN3OAT
3agayn)
PomaHkoB MN.r.,|MeTtogbl pacyeTa npoLeccos https://ibooks.ru/rea
®ponos B.®., dnuciok | annapaToB  XMMWYECKON c n 6vor ding.php?
O.M. TexHonorun  (NnpuMmepbl 1 a;ﬁkﬂmegz%%/pr' 2010 short=1&productid=
3agayn): yyebHoe nocobue 25202
Ans By30B

6.2 MNepeyeHb NnpodceccuoHanbHbIX 6a3 AaHHbLIX 1 UHPOPMALMOHHO-CMPABOYHbLIX CUCTEM

1. OnekTpoHHO-6ubnuoTevHasa cuctema IPRbooks [OnekTpoHHbIi pecypc]. URL: http://www.iprbookshop.ru/
2. OnekTpoHHasa 6ubnnoteka BLUTO CIMb MNYMTLO [OnekTpoHHbIn pecypc]. URL: http://nizrp.narod.ru
3. OnekTpoHHO-6nbnunoteyHas cucrema «Anbyke» [OnekTpoHHbIn pecypc]. URL: https://www.ibooks.ru/




6.3 MNepeyeHb NULIEH3MOHHOro U CBOGOAHO pacnpocTPaHAEMOro NPorpaMMHOro obecne4yeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

AutoCADDesign
Microsoft: Office

Standard 2016 Russian OLP NL AcademicEdition

Microsoft: Windows Professional 10 Russian Upgrade OLPNL AcademicEdition

6.4 OnucaHue maTepuanbHO-TEXHUYECKOM 6a3bl, HeOOX0AMMON ANA OCYLECTBIEeHUs obpa3oBaTeribHOro
npouecca no AucumMninHe

Ayauntopus OcHallieHne
HanopHasi ycTaHOBKa, YCTaHOBKa [MAPABMMYECKMX  COMPOTUBIIEHUN,  peKTUdmMKaLMOoHHas
5-209 yCTaHOBKa, yCTaHOBKa POTOPHO-MYmNbCALMOHHAS, YCTaHOBKA AN MCCNefoBaHWs MpoLeccos
nepemMmelUMBaHns B XUOKUX cpefax, YCTaHOBKa ANsi UCCNEeAOBaHWUS KUMHETUKU MHGpakpacHon
CYLLKMW.
BbinapHasi ycTaHOBKa, YCTaHOBKa Ansi onpegeneHust  rmapaBiMYeckUX  COMPOTUBIEHWN;
yCTaHOBKa ANl uUccrnefoBaHuMst  Mnpouecca  pasferneHus  CycneH3uu; ycTaHoBka  Anis
B-203 uccnegoBaHNa KUHETUKU (punbTpoBaHWS; YCTaHOBKa NO onpederneHus Tennonepejadn B
TennoobMeHHMKe; yCcTaHOBKa ANs OnpedereHust napameTpoB BNakHOro BO3Ayxa; ycTaHOBKa
ANs npouecca nepemMeLlBaHus.
MexunoHHas MynbTmeauniiHoe obopyaoBaHue, cnelvanuanpoBaHHast Mebenbs, focka
ayguTopus




