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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 aHanM3a U pacyeta TUMNOBbIX (PM3NYECKMX 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:

O0OLWwasa xuMmuyeckass TexHonorns
MaTtemaTuka
VIHXeHepHas 1 koMnbloTepHasi rpadumka

2 KOMMNETEHUWU OBYYAIOLLETOCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

OlNK-3: Cnoco6eH ocyLwecTBNATbL NPo¢geCcCUOHaNbLHYI0 AeATeNbHOCTb C y4eTOM 3aKOHoAaTeNnbCTBa
Poccuinckon Pegepauumn, B TOM Yncne B 0651aCTU IKOHOMUKM U IKONOrum

3HaTb: OCHOBblI TEOpUM MepeHoca WuMMynbca, Tenfna W Maccbl; MApUHUMNBLI  (U3NYECKOrO  MOLENMPOBaHUSA
XUMUKO-TEXHOMOTMYECKNX MPOLIECCOB; OCHOBHbIE YpaBHEHUSI ABMXEHUS XMAOKOCTEW; OCHOBbI Teopuu Tennonepenayu;
OCHOBbI TEOPMM Macconepenadn B cucTemax co cBOOOAHOM U HENOABWMXKHOWM rpaHuLen pasgena gas; TUnoBble NpoLeccehbl
XUMUYECKON TEXHONOMMN, COOTBETCTBYIOLIME annapaTtbl U METOAbl UX pacyeTa.

YMmeTb: onpeaenatb xapakTep OBWKEHWUS JXUOKOCTEN W rasoB, OCHOBHblE XapaKTepUCTUKM MPOLECCOB Temmo- W
maccoriepefaqn; paccyuTbiBaTb MapameTpbl M BbiGUpaTb annapaTypy AN KOHKPETHOrO XMMMKO-TEXHOMOTMYECKOro
npotecca.

Bnapgetb: MeTogaMyn TEXHONMOMMYECKNX pacyeToB OTAENIbHbIX Y3I10B XUMNYECKOIo OGOpyJJ.OBaHMFI.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
paboTta

MHHoBaLl.

dopmbl
3aHATUN

CP

Nex. Na6. | (4ackl)
(vacel) | (4acbl)

HavmeHoBaHve 1 cogepxaHue pasaenos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

Pasgen 1. OcHoBbI rMapaBnunkm

Tema 1. OCHOBHble MOHATUSA ONpeaeneHus.
MpeameTt u 3agaun gucumnnuHbl «lpouecchl
M annapatbl XUMWUYECKOW  TEXHOMNOTnny».
Mpoueccbl W annapatbl B  LENHONO3HO-
OyMakHOW MpoMbIWeHHOCTU. Pa3spaboTka
HOBbIX BbICOKO3((EKTUBHBIX MPOLECCOB U
annapatoB ansg  obecneyeHus  BbiMycka
BbICOKOKAQYeCTBEHHON NPOAYKLUUN, 3SKOHOMUU
MaTepuarnbHbIX U SHEPreTUYECKUX PEeCcypcoB 3
N OXpaHbl OKpyXarLen cpefbl oT BbIOpOCOB 1 20
npeanpuaTui.

Knaccudukaums npoLieccoB. OcHosbl
pac4éTtos TUMOBbIX NpoLIeCCoB.
MatepuanbHbii 1M TennoBo  ©anaHchl
npouecca. [Buxyllas cuna u KMHETUYeckue
KoachduumeHTbl npoLieccos nepeHoca.
O6LWwwnii BUA ypaBHEHWU CKOPOCTMW.




Tema 2. XKugkoctb. lNoHATME O peanbHOW n

naeanbHoOm KNOKOCTAX. Cunbil,
Jeuncrteyowme Ha
xungkoctb.'mgpocrtatuka.Cxumaemble 7]
HECXKMMaeMble XNOKOCTW.
Mmopoctatnyeckoe  pgaeneHne. OCHOBHOe
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. OnTrmanbHbIN anavetp
TpybonpoBoga. TeyeHWe HEHBHOTOHOBCKMX
YKUOKOCTEN. OcobeHHoCcTUN OBWKEHUS
BOJTOKHUCTbIX CyCneH3nn. Peonorus

GyMaxkHOM Macchl.

OcHoBbl Teopuu Nogobust U MPUHLMMDI
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  genctens. 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.

OcaxaeHne B nNome  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.

OcaxgeHve B none LEeHTPOBEXHbIX 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
WHEPLUMOHHBLIX  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. O6pasoBaHne HeOOHOPOAOHbIX
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.

Pasgen 3. OcHoBbI TENOBbLIX NPOLIECCOB
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Tema 6. OnemeHTapHble crnocobbl
pacnpocTpaHeHus Tenna.
TennonpoBOAHOCTb. OBwxyLlasn cvna

TennoBbIX npoueccoB. [OuddepeHumansHoe
ypaBHEHME  KOHBEKTMBHOIO  TennoobmeHa.
YcnoBua 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. [MoBepxXHOCTHble TEMNI00OMEHHUKM

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

pacyeta TennoobMEHHUKOB WM ONTUMAaIbHbIX
PEXUMOB KX paboThbl.

ITabopatopHast pabota Ne 6 — OnpeaeneHue
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. OOwasi u nonesHas
pasHOCTM  TemnepaTtyp. TemnepaTtypHble
noTtepw. Pacnpegenexue nosie3Hon
pasHOCTM  Temmneparyp no  Kkopnycaw.
OcobeHHoCTU Tennonepegayn 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 — OnpegeneHue
OCHOBHbIX Moka3atenen paboTbl BbIMApPHOro
annaparTa.

18
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Tema 8. Knaccudmkaumss MaccooOMEHHbIX
NpoLEeCcCcoB. Pornb MacCOObMEHHbIX
NpoLEeccoB B 3adadax OXpaHbl OKpyKatoLlew
cpeabl. OBume 3akOHOMEPHOCTU 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. O606LeHHoe
ypaBHEHWEe MaccooTaauu.

Macconepegaya.  OcHOBHOe  ypaBHeHUue

Macconepegayu. KoadhcomumeHTol
mMaccornepegauu. CBsa3sb Mexay
KoachmumeHTamm mMaccornepegayum "

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

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

rTMAPOOVHAMMKN MpoLecca.
JlTabopaTopHasa pabota Ne 8 - OnpegeneHue
OCHOBHbIX MapamMeTpoOB BMAXHOro BO3dyxa U
rpacpoaHanuTn4ecknin pacyeT  npouecca
KOHBEKTMBHOW CYLLKM.
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Tema 9. Cywka. O6was xapakTepuctuka
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 BO34YXOOMOPHbIM
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
xugkoctbto.  Pektndmkaums. dusndeckas 1 2 30
CYWHOCTb  pekTudukaumn. MaTtepuanbHbin
6anaHc HenpepbIBHON pekTudmkaummn
OMHapHbIX CcMecel. YpaBHeHWE  NIUHWUNA
N3MeHeHNs paboumx KOHLEHTpauui.
OnpegeneHne 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.

Wtoro B cemecTpe (Ha kypce ansa 3A0) 12 16 242

KoHcynbTaumm n npomexxyToyHas 5 13
aTTrectaums (3k3ameH, KypcoBow npoekT)

Bcero koHTakTHasa pa6ora u CP no 33 255
AucuMnvHe

4 KYPCOBOE NMPOEKTUPOBAHUE

4.1 Uenun n 3apaum KypcoBoi paboTbl (npoekTa): ObyyeHne CTyaeHTOB MeToaMKe pacyeTa U NpOeKTUPOBaHNS
KOMIMIIeKCa XMMUYECKNX annapaToB, COCTaBMSOLMX YCTAaHOBKY AnMsi MPOBEeAEHNS OOHOMO M3 MacCOOOMEHHbIX NMPOLECCOB.
[ns onpegeneHus KOHCTPYKLMKU, pa3MepoB 1 Beibopa No cTaH4apTam v HopMarsiM BCex annapaTtoB, COCTaBMSOLLNX
YyCTaHOBKY, HEOBX0AMMO, KaK NpaBuIio, NPOU3BECTU pacyeT rmapoMexaHU4eckunx, TennoBbiX U MacCOOBMEHHbIX
npoLieccoB B yka3aHHOW annapaTtype C UCMOMb30BaHNEM KOMMbioTepa. ATO MNO3BOMSET 3aKpenuTb TeopeTudeckne 3HaHus
CTy[leHTa Mo KypcCy NpOLeCCOB U annapaToB XMMUYECKOW TEXHOMOMMU, MPUBUTL €My NPaKTUYECKUEe HaBbIKU
NPOEKTMPOBaHUS U NCMOMb30BaHNS BbIYUCIIMTENBHOW TEXHUKM U NOAFOTOBUTL CTyAEHTa K KypCOBOMY MPOEKTUPOBAHUIO
no cneumanbHbIM UCLUMMIIMHAM, a TakKe K AUNIIOMHOMY NPOEKTUPOBaHMIO

4.2 TemaTuka KypcoBon pabotbl (npoekTa): 1. PacyeT pekTMpnkaunoHHOM YCTaHOBKM OIS pa3geneHus
OvHapHbIX cmecen.

2. PacyeT pekTUdUKaLMOHHOW YCTAHOBKU AN pa3geneHuss MHOrOKOMMOHEHTHBIX CMECEN.

3. Pacuet abcopbumMOHHON YyCTaHOBKN.

4.3 TpeboBaHUSA K BbINOJIHEHUIO U NpPeACTaBNeHUI0 pe3yNbTaTOB KypCOBOW paboThl (NpoekTa):
[MpoeKT BbINOMNHAETCH UHAMBUAYaANbHO, C UCMONb30BaHNEM CNELManu3npoBaHHOro nporpammMHoro obecneveHums.
PesynbTaTbl npeacTaBnaloTcsd B BuAEe MNOSAAICHUTENbHOM 3anuckn obbemoM 25-35 cTpaHuud, coaepxallew
crnegyiowme obs3aTenbHble 3eMeHTbI:
1. BBegeHue.
. MaTepuanbHbIi BanaHc npouecca.
. Tennoeow 6anaHc npouecca.
. OcHoBHble pa3mephbl annapara.
. BcnomoratensHoe obopynoBaHue.
. BeiBOAbI.
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7. Bubnuorpadmyeckuin Cnmncok.
"padunyeckasn yactb NO KYpCOBOMY NPOEKTY cocTaBnsieT 1 nuct dpopmarta A1.

5. ®OHJ, OLIEHO4HbIX CPELCTB AN MPOBEAEHUA NPOMEXYTOYHOW ATTECTALIUU

5.1 OnucaHue nokasarenen, KpUTepUeB U CUCTEMbI OLIEHUBAaHUA pe3yNbTaToOB 0by4eHus
5.1.1 MNoka3aTenn oueHUBaHUA

Kog
KoMneTeHuunn

MokasaTenu oueHnBaHuA pe3ynbTatoB 06y‘~IeHVIFI

HanmeHoBaHne oueHOYHOro
cpeacTea

Orl1K-3

[eMOoHCTPUPYeT 3HaHUS COBPEMEHHbIX METOAOB MaTeMaTUYeCKOro
MoOEeNMPOBaHUs! TEXHOMOMMYeCcKnx npoueccos " annapartoB
XUMUYECKON TexHonormn. OCHOBHble MOZENU CTPYKTYpbl MOTOKOB
TENNooObMEHHbIX 1 MacCOOOMEHHbIX NMPOLIECCOB.
Mcnonb3yeT u4ucreHHble MeTodbl [Ans  peLueHus
3adad, A3blkKM M CUCTEMblI  NPOrpaMMMpPOBaHUS
npodeccnoHanbHbIX 3agay;
OcyuwecTBnsiet noeHTudrkaumio
MoOenun, MoAenupoBaHMe  MNpPOLEecCcoB
NPOMBbILLTEHHON 3KOMOMUK.

BrnageeT mMeTogamm noCTpOeHMst MaTemMaTM4YecKom MOAenv MNpoLeccoB
XUMUYECKON TEXHONOMMM U MHTEPNPETaUMM MONyYeHHbIX pe3ynbTaTos, a
Tak e MeTogamu noucka u obmMeHa MHopmauMen B KOMMbITEPHbIX
ceTsaAX, NakeTamu NPUKNagHbIX NporpaMm Ans MOAENMPOBaHUS XUMUKO-

mMaTeMaTn4eCcKnx
ona  peweHuna

napameTpos MatemMaTn4eckom
XUMUYECKON  TEXHOMOruM,

1. Bonpocbl
cobecenoBaHus.
2. MpakTuko-
OPWEHTUPOBaHHbIE 3afaHUs.
3. KypcoBoit npoexkT.

YCTHOIo

TEXHOJT0MNM4YeCcKnx npoLeccosB.

5.1.2 Cuctema n KpuTepumn oLeHNBaHUA

Llikana oueHnBaHua

Kputepum oueHnBaHms cchopmMnMpoBaHHOCTU KOMMNETEHLMI

YcTHOe cobecenoBaHune

MucbmeHHasn paboTa

5 (oTnmn4yHO)

ObyuvatoLmiics nokasbiBaeT
BCECTOPOHHME  3HaHUA B  obnactu
npoLeccos " annapaTHoro nx
ocbopMIieHus. Bnageet OCHOBHbIMU

MOHATUAMW N TEPMWHONOTMEN BO BpEMS
OTBETOB. XOpOLIO 3HAaKOM C OCHOBHOW U
OOMNOMHUTENbLHOM nntepaTypoi.
LleneyctpemneHHo ncnonb3yeT "
npumMmeHseT 06asoBble 3HaHWs B obnactu
PU3MKo-MaTeMaTUHECKUX HayK.
MposiBNAeT apyauumio pabote c
yyebHbIM MaTepuanom.

npu

MonHoe W pa3HOCTOPOHHEE pacCMOTPeHue
BOMPOCOB, CBUAETENbLCTBYOLLEE o
3HauuTenbHoW  paboTe € UCTOYHMKaMW.
KauecTBO  UCMOMHEHWs  BCeX  3NIEMEHTOB
npoekta cooTBeTCTBYeT TpeboBaHusM,
cofepxaHue NOJIHOCTbIO COOTBETCTBYET

3agaHuio. [JaHbl ucuyepnbiBalolne BbIBOAbI U
MomfHble OTBeTbl Ha MOCTaBIEeHHble BOMPOCHI.
MpoekT npefctaBneH kK 3awmte B Tpebyemble
CPOKMU.

4 (xopoLuo)

OO6yyaroLmncs nokasbliBaeT [OCTaTOYHbIN
ypoBEHb 3HaHWMN MO OCHOBaM Teopuu

npoueccoB. B uenom pas3bupaetca B
TEPMUHOIOTNMN. Ycsoun OCHOBHYHO
nnTeparypy; aonyckaet HeKkoTopble

MOrPELUHOCTU U HECYLLECTBEHHbIE OLUNGKM
B OTBETaX Ha BOMPOCbI 3K3aMeHaLMOHHOro
OGuneta u B OTBETaX Ha [OMONHUTENMbHbIE
BOMPOCHI NpenogasaTens.

MpoekT BbINOMHEH B  COOTBETCTBUMM C
3afaHuem. NmetoTca oTaenbHble
HecylLleCTBEeHHble oWwnbkn B paboTte unu B
OTBETax Ha MOCTaBlEeHHble Mpu  3almTe
BOMPOCHLI, MOIYT WMeTb MecTo OT npaBun
ochopmMreHnst paboTbl UMW HapyLUeHbl CPOKM
npefocTaBrieHns NPoekKTa K 3aliuTe.

3 (yooBneTBOpUTENbHO)

ObyuvatoLymiics rnokasbiBaeT 3HaHuSA
yyebHOro martepvana w3 nekuMn  wm
OCHOBHOM nutepaTtypbl. B uenom
nokasblBaeT 3HaHWSA 6a30BbiX 3aKOHOB MO
rMAapaBnINYecKUM, TENMoBbIM 7]
MaccoobMeHHbIM npoueccam. [onyckaeT
CYLLECTBEHHbIE OLWMOKM B OTBETaX, HO
MOXET WX YCTPaHWUTb Nog PYKOBOLCTBOM
npenogaearens.

3agaHue BbINOJIHEHO NONMHOCTLIO, HO B
npoekTe €CTb CylwleCTBEHHbIE owmnbKu,
NPUCYTCTBYKOT HETOYHOCTU B OTBETaXx, nnébo
Ka4yeCTBO npeactaBneHnd pa6OTbI HWU3Koe,

nnbo paboTa npeacTaBneHa ¢ ono3gaHnem

2
(HeyooBneTBOPUTENBHO)

OOGyyaromnca He WMMeeT [OCTaTO4YHOro
YPOBHS 3HaHUW AucuunnuHbl. lMyTaetca B
NOHATHSX, TepMUHOOrMn "
dopmMynmnpoBKax. Mnoxo 3HaeT
nutepatypy. [JonyckaeT CylleCTBEHHbIE U
NpUHUMNUanbHble OWNBKN U HEe MOXeT ux
YyCTPaHUTb naxe c NMOMOLLIbIO
npenofasatens. CnucbiBaHue, MONbITKa

CopepxaHue npoekTa NONHOCTbLIO He
COOTBETCTBYET 3aaHUIo0.

MpencrtaesneHne yyxon paboTel, nnarvat, nMbo
OTKa3 OT npefcTaBrneHns pabotbl. OTCyTCTBUE
OQHOMO  WNM  HECKONbKUX  06sA3aTenbHbIX
3M1EMEHTOB 3aaHusl, NMBO MHOrOYUCIIEHHbIE
rpybble owubkn B pabote, nubo rpydoe

HapyLlleHve npaBun OOPMIEHUST U CPOKOB




MCnonb3oBaHus Hepa3speLleHHbIX | NpeacTaBneHus paboTbl. Hecnoco6bHocTb
TEXHWYECKMX CPeAcTB WM MOACKAa3Ku | OTBETUTL Ha BOMpOC 6e3 MOMOLLM
APYroro Yenoseka. aK3ameHaTopa.

5.2 TunoBble KOHTPOJbHbIE 3aAaHUS UMY UHbIE MaTepuanbl, Heo6xoAuMbIe ANsl OLEHKU 3HaHUM, YMeHUN,
HaBbIKOB U (UNK) ONbITa [EeATENIbHOCTYU
5.2.1 Nepe4yeHb KOHTPOJIbHLIX BOMPOCOB

Ne n/n |

dopMynNnpoBKN BONPOCOB

Kypc 3

MHTeHCVI(*)VIKaLI,VIﬂ npoueccoB nepemMellinBaHnA.

PacyeT moLlHOCTH, NOTpebnseMon MeLlankomn.

I'IepemeLUMBaHme, ABMXyLlaa cuna. 3(*)d)eKTMBHOCTb N UHTEHCMBHOCTb NepemMellnBaHunA.

PacueT cKopoCTM NCeBOOOXKMKEHNUS U CKOPOCTU YHOCA.

KpuBasa nceBOoOOXMKEHNS.

MceBOOOXMKEHNE U €r0 TMAPOAMHAMMKAE.

AnnapaTtbl 4151 MOKPOW OYUCTKN.

OuuncTka rasoB nNog AeNCTBUEM LEHTPOOEXKHbLIX CUTl.

MyTW NOBLILLEHUS MPON3BOANUTENBHOCTU (PUNBTPYIOLLMX annapaTos.

KoHCTpyKUnn hunbTpOB N NX CPaBHUTENbHbIN aHanums.

OnpegeneHne KOHCTaAHT (OUNbTPOBAHUS.

dunbTpoBaHME M CKOPOCTL NpoLiecca ouNbTPoBaHUS, HUNbTPYIOLLME NEPETrOPOLKN.

KOHCprKLI,I/II/I OTCTOMHUKOB N NX pacyer.

PacueT ckopoctu cBOOOOHOrO OCaXXAEHMS YacTuL,. CKOpOCTb CTECHEHHOIO OCaXaeHMS.

OcaxkgeHue B rnosie cun TSHKeCTu.

KﬂaCCI/I(*)I/IKaLlI/IM n MeToabl pasgeneHnda HeoOAHOPOAHbIX CUCTEM.

I'Iepemeu.l,eHme N cXXaTtune rasos. MHLI,MKaTOpHaFI anarpamMmma.

PaboTa Hacoca Ha ceTb, pabodas Touka.

3|a(3|3|a|2|3|n|2|3]0|x|~|o|a] s |e|n| -

OCHOBHOE ypaBHEHMS LIeHTPOOEXHbIX MalnH Jnnepa.

20 LleHTpo6GexHble HacoChl: YCTPONCTBA M NPUHLIAM LENCTBUS.

21 MopLuHeBble U NAYHXEPHbIE HACOChl NPOCTOro U ABOWHOIO AENCTBUS.

22 BbicoTa BcacbiBaHUS.

23 Hanop n nponssognTenbHOCTb HAacocoB. MOLLHOCTb 1 KO3 PMLMEHT NONE3HOro AENCTBUS.
24 Knaccudumkaums Hacocos.

25 Kputepum rmgpoganHammyeckoro nogodus n nx pmsnmyeckmii cMmbicn.

26 M'mapasnuyeckuin paguyc 1 aKBUBaNeHTHbIN guameTp.

27 MoTepu Hanopa No ANYHE U Ha MECTHbIX CONMPOTUBMEHMUSAX.

28 YpaBHeHue bepHynnu ons naeansHbIX XXUAKOCTEN.

29 Pacxop »ugkocTtu n rasa.

30 Pexnmbl aBmxeHus xuakocten. Yucno PenHonbaca.

31 BsaskocTb xkunakocten. 3akoH BA3KOro TpeHus HbtoToHa.

32 M'gpocTatuka. OCHOBHOE ypaBHEHME MMOPOCTaTUKN N €ro NPaKkTUYeECKoe NCMONb30BaHuE.
33 YKuakocTtu. MoHATUSA naeanbHOW 1 pearnbHOM XXUAKOCTH.

34 OBuxyLlasa cuna npoLeccos 1 NpoLecckl nepeHoca.

35 MatepuanbHbIin 1 TennoBon BanaHcbl NPOLECCOB.

36 Knaccudukaums npoueccos.

37 OcHoBHbIe NOHATUSA 1 ONpeaeneHns B NpoLeccax 1 annapaTtax.

38 Tennonepegaya. OnbiTHOE ypaBHEHNE. KoadhduUneHT Tennonepegayu.

39 OnemeHTapHbIE U CIOXHbIE MEXaHU3Mbl NepeHoca THXKECTH.

40 KoHnBekuusi n Tennootgadva. Pnanyeckuim cmMbicrl.

41 Tennoeoe nogobue. OcHOBHLIE KpUTEPUK TENoBOro nogobus. Onpenensowme n onpeaensemMblii KpUTepuu.
42 MHTeHcndmkaums TennoobMeHHbIX NPOLIECCOB.

43 TennooObmMeHHble annaparhbl, knaccudukaums n Beidop no FOCTam.

44 PekynepaTtnBHble TENNOOOMEHHUKN: KOXYXOTPYOHbIE, CnparnbHbIE U MNacTUHYaThIe.

45 OcHoBbl pacyeTa TenNoobMeHHUNKOB.

46 BbinapueaHue. MeTtoabl BeinapvBaHus. Beinapka nog BakyymMoM.




47 OpHokpaTHoe BbinapuBaHus. MatepuanbHbIi U TENoBON 6anaHcs.

48 MHOFOKpaTHOG BbinapmBaHne n CXxeMbl MHOITOKOPMYCHbIX BbiMapHbIX YCTAaHOBOK.

49 MaTepuranbHbIi U TENOBOW 6anaHCbl MHOFOKOPMYCHBIX BbINapHbIX YCTaHOBOK.

50 O6was 1 nonesHas pasHOCT TemnepaTtyp. TemnepaTtypHble NoTepu.

51 OcobeHHocTn Tennonepeaayun B BbiNapHbIX annaparax. CKprTaﬂ Tennorta KoHAeHcauunn.

52 BbinapHble annapaTbl U 1X Knaccudukaums.

Mcnonb3oBaHue BblNapHbIX annapartosB, nx Bbl60p N CpaBHUTEJIbHAA XapaKTepucTuka. I'Io,q60p annapartoB no

53 katanoram n FOCTawm.

54 Knaccudukaumsa maccoobMeHHbIx npoueccoB. ObLLMe 3akOHOMEPHOCTU NepeHoca BELLLECTBA U SHEPTUN.

55 HanpaBneHue npoueccoB MacconepeHoca, ux 06paTnmMocTb. KnuHeTnka MaccoobMeHHbIX NpoLeccos.

56 MexaHn3Mbl nepeHoca Macchbl — MONEKYNAPHBLIN N KOHBEKTUBHBLIN. 3akoH duka.

57 YpaBHeHne KOHBEKTUBHOM AMddy3nn 1 ypaBHeHMEe MaccooTaauu. [iBmnxyLuas cuna npoiecca.

58 Kputepum andpdy3anoHHOro nogodbusi n ux nsnyecknin CMbICH.

59 Macconepenaya 1 e€ ocHoBHOe ypaBHeHue. KoadhduumeHTsl macconepenaym n nx cBasb C
KoadhpULMeHTaMm maccooTaaun.

60 'MopaBnuvka B MacCoOOMEHHbIX MpoLeccax.

5.2.2 TunoBble TeCcTOBbIE 3a4aHUsA
He npegycmoTpeHsbl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHUSA (3afayuun, Kenchbl)

OnpenenuTb NOTEpI0 AAaBMNEeHUs Ha TPeHWe NpU NpoTeKkaHWu BoAdbl Mo naTyHHoi Tpybe amametpoM 19x2 M
anvHon 10. CkopocTb Boabl 2 M/c. Temnepatypa 550 C. LepoxosartocTs € = 0,005 mm.

PaccuntaTe nNMNOTHOCTbL BOAHOM cycneHsuun, cogepxawen 10% (macc.) TBepgon asbl. OTHOCMTENbHAs
NAOTHOCTb TBEPAOoN dasbl 3.

BbiBecTn opmyny, No KOTOPOA MOXHO BbIYUCIINTE CKOPOCTb LETPUAYrMPOBaHNSA TBEPAbIX LLAPO0OpasHbIX
yacTuu, ncxogsa ns 3akoHa Ctokca. Yactota BpaweHusa B ob/cek.

5.3 MeToanyeckue matepuansl, onpegensiowme npoueaypbl OLLleHUBaHUA 3HaHUW, YMEHUWN, BNageHnmn
(HaBbIKOB M (MUNIM) NPAKTUYECKOro onbiTa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka obyyvarowierocsi K npoMeXxXyTo4yHOM aTTecTaumm u Nnopsanok MMKBUAALUN akageMn4ecKkomn
3a40/MKEeHHOCTH

lMpoBenoeHne NPOMEXYTOYHOW aTTecTauuu perfnamMeHTMpOBaHO mnoKanbHbIM HOpMaTuBHbIM aktom CI6rYMNTA
«lMonoxeHne o0 npoBeAeHMUN TEKYLLIEro KOHTPOMS YCNEBAaeMOCTM U MPOMEXYTOUYHOM aTTecTauumn obyyaroLLmnxcsa»

5.3.2 ®opma npoBeAeHMUA NPOMEXYTOYHOM aTTecTaumMm no gUCUmnimHe

YcTHad + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHme WHas

5.3.3 OcobeHHOCTU NpOBeAEeHNA NPOMEXYTOHYHOM aTTecTalmMu No AUCLUnIMHe

Bpemsa Ha noaroToBky oTBeTa no 6unety 45 MUHYT.

OtseT no 6unety 15 MUHYT.

Bpems, oTBoAMMOE Ha 3aliMTy KypCOBOro MpPOEKTa, He OOSMKHO MpeBblwaTtb 15 MWH, BKMYas KpaTkui goknag
no pesynbTaTtam NpoekTa U OTBETbI HA BOMPOCHI.

B TeueHne 5 cemecTpa BbINOMHAETCA KOHTPOMbHas paboTa.

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMITIUHDbI
6.1 YuebHasa nutepaTtypa

ABTOp 3arnasuve | M3patenbCcTBO | Nog nspaHus | Ccbinka
6.1.1 OcHoBHas y4ye6GHas nuTepaTypa
AHwTeiH B.I'. nop|Mpoueccel  u  annapartbl http://ibooks.ru/readi
pea. XMMUYECKOWN TEXHOMNOIMU. Mockea: BUHOM. 2017 ng.php?
O6wmn  kypc : yyebHoe| JlabopaTopus 3HaHUN short=1&productid=

nocobue : B 2 KH. — 6-e un3g. 359645

6.1.2 lononHuTenbHasa yyebHasa nutepartypa

H.MN. Mwngykos, B.C.|lNpouecchl 7] annapartbl
Kypos, A.O. |[TekeT] : y4ebHo-
Hukudhopos npaktTuyeckoe nocobve ans
BbINOMHEHUS nabopaTopHbIX
pabot

http://nizrp.narod.ru/
metod/kafpriapxt//3.
2016 pdf

M-Bo obpasoBaHus 1
Haykn P®, BLUT3
cnerynta. - Cre.:
BLIT3 Cnerynta




H.MN. MwuagykoB, B.C.|MaccoobmeHHble npoLuecchl M-BO 06Da30BaHMS 1 http://nizrp.narod.ru/
Kypos, AO.|B LLennono3Ho-6yMaXHom P metod/kafpriapxt/2.p
Hukudhopos NPOMbILLIEHHOCTN [TekcT] Hayémnlgd?,CCnrgir%ﬁ’_lﬂ.— 2015 df

yuyeb.nocobue "
H.M. Mwuagykos, B.C.|lNpoueccbl 1  annapaTbl http://nizrp.narod.ru/
Kypos, A.O. | xummn4deckomn TEXHONOrnn M-Bo obpasoBaHus 1 metod/kafpriapxt/4.p
Hukndopos [TekeT] y4yebHo- Haykun PO, BLUTO 2017 df

npaktTuyeckoe nocobve ans cneryntf. — Cne. :

camocTosTenbHoM  paboTbl BLUT3 CMerynTq,

CTYLEHTOB
O.A. KokywkuH, A.O.|PektndukaumoHHas http://nizrp.narod.ru/
Hukudopos, M.B. | ycTaHOBKa HenpepbiBHOro | M-Bo obpaszoBaHusa PO, rectifustneprd.htm
3aBbsinoB OencTeus [TekeT] CrerTypri. — Crne.: 2007 17-77

MeToauyeckne ykasaHusa K CcnerTypPn

pacyeTy KypCOBOro npoekTa

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX 1 UH(HOPMALMOHHO-CNPaBOYHbLIX CUCTEM
1. OnekTpoHHO-6MbNMoTeyHas cuctema IPRbooks [OnekTpoHHbIin pecypc]. URL: http://www.iprbookshop.ru/

2. OneKTpoHHas

6ubnuoteka BT CIb MNYMTAH [SnekTpoHHbIA pecypc]. URL: http://nizrp.narod.ru

3. OnekTpoHHO-6ubnmnoTeuHas cuctema «Abyke» [OnekTpoHHbIn pecypc]. URL: https://www.ibooks.ru/

6.3 NepeyeHb NULEH3n

OHHOro U cBO60AHO PacnpoCTPaHAEMOro NPorpaMMHoOro oéecneyeHus

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

AutoCADDesign
Microsoft: Office

Standard 2016 Russian OLP NL AcademicEdition

Microsoft: Windows Professional 10 Russian Upgrade OLPNL AcademicEdition

6.4 OnucaHue maTepuarnbHO-TEXHMYECKOM 6a3bl, HEO6GXOAUMON ANl OCYLLEeCTBNEHUA 06pa3oBaTeNbHOro
npouecca no gucumuninHe

AyauTopus OcHalleHue
HanopHasi ycTaHoBKa, YCTaHOBKa [MAPABMMYECKMX  COMPOTUBIIEHUN,  peKkTUdMKaLMOHHas
5-209 yCTaHOBKa, yCTaHOBKa POTOPHO-MYmNbCALMOHHAS, YCTaHOBKA AN MCCNefoBaHWs MpoLeccos
nepemMeLLMBaHns B XWOKUX Cpefax, yCTaHOBKa Ans MCCMNEeOOBaHUS KUHETUKU WH(pakpacHoOM
CYLLKMW.
BbinapHasi ycTaHOBKa, YCTaHOBKa Ansi onpegenieHust  rmapaBiMYecKUX  COMPOTUBIIEHWN;
yCTaHOBKa ANl uUccrefoBaHuMs  Mnpouecca  pasferneHust  CycrneH3uW; ycTaHoBka  Anis
B-203 uccnegoBaHUA KUHETUKU (bunbTpoBaHWS; YCTaHOBKa MO onpederneHus Tennonepejadn B
TennoobMeHHMKe; yCTaHOBKa [Ans onpedenieHust napameTpoB BMaXHOrO BO3Ayxa; YCTaHOBKA
Ansi npoLecca nepemMeLLnBaHuns.
MexunoHHas MynbTmeauniiHoe obopyaoBaHue, cneunanuanpoBaHHast Mebenes, focka
ayguTopus
MynbTMeaniiHoe obopyaoBaHue, cneuuanuampoBaHHas Mebenb, Aocka
YyebHas aygutopus




