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Pabo4yas nporpamma AMCLMNIMHBLI COCTaBIEHaA B COOTBETCTBUM Npuka3oM MuHobpHaykm Poccum ot 20.10.2021 Ne 951
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nefarormyecknx KagpoB B acnvpaHType (aaAblOHKTYPE), YCNOBUSIM X peanun3auumn, CpokaMm OCBOEHUSI 9TUX Mporpamm C
y4yeToOM pasnmyHbix opm 0bydeHns, obpasoBaTernbHbIX TEXHOMOMIM 1 0CODEHHOCTEN OTAENbHbLIX KAaTErOpUn acnMpaHToB

(agbloHkTOB)"

CoctaButens (u):
DOKTOp TEXHUYECKUX HayK, [Npodeccop

Ot kadeppbl cocTaBuTEnNS:
3asegyowmn  kacdeopon  MHXEHEPHOW  XUMUK
NPOMbILLUNIEHHOW 3KONOrnn

OT BbINycKatoLen kadenpbi:
3asegytowmin kadeapon

MeToauyeckuin otaen:

n

BuTkoBckas Paunca
depopoBHa

BycbirnH Hukonan KOpbeBuy

BycbirnH Hukonan KOpbeBuy



1 BBEJEHUE K PABOYEN MPOrPAMME OUCLMNIUHDI
1.1 Uenb AuCUMNAMHLI: M3yyaemaa AMCUMNAMHA HanpaBrfieHa Ha MNOArOTOBKY K cAaye KaHAWMOATCKOro
3K3ameHa.

CdpopMupoBaTh y obyyatoLmxcs yrinyoneHHble 3HaHWs 06 OCHOBHbIX MpoLieccax 1 annapartax, NpUMeHsieMbIX B
XMMUYECKMX NMPOU3BOACTBAX, a Takke MeTodax LenecoobpasHoin akcniyataumum aToro 06opyaoBaHus Anst JOCTWXKEHWS
MaKcMMarbHON NPOU3BOAMTENIBHOCTM NPU MUHUMATIbHBIX 3aTpaTax.

1.2 3apauv AUCLMNNUNHBI:

e ccopmupoBaTb y OOyYaloWMXCA YMeHMS MO BbIOOPY, pacyeTy W 3KchnfyaTaumm TeXHOMOrM4YecKkoro
06opyaoBaHusi, UCNOSIb3YEMOro B XMMUYECKOW NMPOMbILLIIEHHOCTMU.

* NoAroToBUTb 06yqa|ou.|,|/|xc;| K BMageHWio 3HaHWSAMM W HaBblkamn B 00nactu npoueccos 1 annapartoB
XUMUYHECKNX NPpOnN3BOACTB

1.3 MecTo AMCLUNNYHBI B CTPYKTYpPe NporpamMmMbl aCNMpaHTypbl:
OvicumnnuHa oTHocutes k OBpasoBaTenibHOMY KOMMOHEHTY «ucumnimHel (Mogynu)» MporpaMmMbl NOArOTOBKM
Hay4HbIX U Hay4YHO-NeJarormyecknx kaapoBs B acnupaHType

3HaHWA 1 yMEHUs, NMonyYeHHbIe acnupaHTamMy Npu N3y4eHUn AaHHOW ANCUMMNUHBI, He06X0AMMbI NPU NOAroTOBKE
K coadve KaHOuaaTCKOro aK3ameHa M HanvmcaHum auccepTaLmoHHON paboTsl

CoBpeMeHHble NHOPMALMOHHBbIE TEXHOMNOTNW B HAYy4YHOW AESTENBHOCTM
MpaBoOBLIE OCHOBLI 3aLLMTLI MHTENEKTYanbHOW COBCTBEHHOCTU
ABTOMaTU3MPOBaHHbIE CUCTEMbI 06PABOTKM SKCNEPUMEHTANbHbIX AAHHbIX
KatanuTnyeckne npoLeccsl B XMMUYECKOW TEXHOMOMMM

2 TPEBOBAHUA K PE3YNIbTATAM OCBOEHUA OUCLUMINHBI

3HaTb: TeopeTnyeckne OCHOBbl TMUMOBbLIX MpoUecCOoB XMMUYECKUX MNPOM3BOACTB, KOHCTPYKUMM MalUMH M annapaTtoB
XUMUYECKNX NPON3BOACTB.

YMeTb: peliaTb 3a4ayv no pacyeTy U MPOEKTUPOBaHMI0 OCHOBHbIX NPOLECCOB M annapaToB XMMUYECKUX NPON3BOACTB.
BnageTb: HaBblkaMu MO BbIGOPY ONTUMaribHOM TEXHOMOMMYECKOW CXEMbI U pexuma paboTbl annapaTos.

3 COAEPXAHUE N NOPAOOK OCBOEHUA ANCLIUMNIIUHBI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

HaumeHoBaHuWe n cogepxaHune pasgenos, TEM U y4ebHbIX
3aHATUN

CcpP
Nek. Mp. (4achbt)
(vacbl) | (yachbl)

CemecTp
(kypc onsa 3A0)

Pasgen 1. 'mppocTatuka u rugpoanHammnka

Tema 1. OCHOBbI TEOPUM NEpPEHOCca KONMMYECTBA ABWKEHNS,
Tennotbl, Maccbl. OcobeHHOCTM nepeHoca B rasax,
XUOKOCTSAX UM TBepablx Tenax. MonekynspHeii
TypOyneHTHbIA NepeHoc.

Tema 2. OcCHOBHbIE CBOMCTBA KNOKOCTW.
MmopocTatnyeckoe paeneHue. YpaBHEHUSI paBHOBECUS
xnagkoctn. OCHOBHOE ypaBHeHWe rugpocTaTuku. Cuna
OaBIEHNS Ha CTEHKY.

MpakTnyeckoe 3aHATHNE "PelueHue 3agad no
rmgpocraTuke".

Tema 3. 'vapoanHaMmnyeckas CTpykTypa NoTOKOB. Pexnmel
TEYEHUS] XUAOKOCTW. [paBUTALUMOHHOE TEeYeHue MIEHKN
xunagkoctn. [lMogobue rMapoaMHaMUYECKUX MPOLLECCOB.
Kputepun HbloToHa, Ppyna, PenHonbaca, J3unepa,
roMmoxpoHHocTu. [lpousBogHble kputepun [anunes wu
Apxumega. Nx cdomsundeckmii cmbicrn. YpaBHeHue bepHynnum
ONa  peanbHOM >KUAKOCTU. JHEpPreTU4ecKMm CMbICN
ypaBHeHusa BbepHynnu. OnpefeneHue pacxoga 3Heprum
Npu TPaHCMOPTUPOBAHMUM XWAKOCTEN U ra3oB Mo Tpybam.
[MoTepu gaBneHnst Ha TPeHNe U MeCTHble CONPOTUBIEHMS.
MpakTuyeckoe 3aHATME "OnpepneneHne noTepu AaBreHUs
B 3MeeBUKe, B KOTOPOM NpoxoauT Boga".




Tema 4. TeueHne XnaKocTen N rasoB Yepe3 3epHUCTbIe 1
NnopucTbie Neperopokn. FeoMmeTpruyeckmne xapakTepmucTmkm
3EPHUCTbIX CIOEB, PErynsipHbIX W HACbIMHbIX Hacagok:
ONCNEPCHOCTb, yAenbHash MNOBEPXHOCTb, MOPO3HOCTb,
3KBUBASEHTHbIN anamertp KaHanos. Pacuert
rmapaBnnyeckoro  conpotmeneHust  crnosi.  OCHOBHble
XapakTePUCTUKM NCEBOOOXKMKEHHOIO COCTOSIHUSI CIOS.
mppaenuyeckoe conpoTtuBneHne. PacyeT ckopocTen
NCeBOOOXKWMKEHNS,, BUTAaHMS U yHoca. [lHeBMO- U
rMOpOTPaHCMOPT  3E€pPHUCTLIX  TBEpAblX  MaTepuaros.
HacbinHble Hacagku, BUObl, KOHCTPYKU MK, MaTepuarnbl 1 nx
XapakTepucTukn. PerynsipHble Hacagku. KoHCTpykuuu wm
XapakTePUCTUKN. MmopaBnnyeckoe COMpOTUBIEHNE
Hacagok.

Tema 5. lNepemelueHne xunagkocten n raso. Knaccudbumkaums
HaCcoCOB. MopwHeBble  Hacocbl OLHOCTOPOHHEr0 U
OBYCTOPOHHErO nencTBus. MprHLMN [encTeus.
MpounsBogutensHoCcTb. BbicoTa BcacbiBaHus. ®dakTopsbl,
BMAMSIOWME Ha  BbICOTY BcacbiBaHusa. OOwmn  k.n.A.
MmopaBnuMyecknin, MexaHW4eckuin 1  OObEMHbIA  K.M.A.
LleHTpobGexHble Hacocbl. YCTPOWCTBO U NPUHLMIM OAEACTBUS.
Cxatne un nepemelleHne rasoB. O6LME NOMOXEHUS.
M3oTepmuyecknn, agnabatmyeckuin 1 NONUMTPOMUYECKNIA
npoueccbl cxatusi rasoB. [loplwHeBble  KOMMpPEeccopsbl.
VHavkaTopHass  guvarpaMmma  MOPLUHEBOrO  KOMMpeccopa.
Mpon3BoaUTENBHOCTL NOpPLUHEBBIX KOMMpPEeCCOopOB.
KoadpbuumeHT nogauyu. MoLyHocTb, notpebnsiemas
komnpeccopom. MHorocTyneHyatoe cxatme. Komnpeccopsl.
laszogyBku. LleHTpoOexHble BeHTMNATOpbl. POTaLMOHHbIE
rasoBble KOMMPECCOPbI.

MpakTnyeckoe 3aHsaTMe "PacyeT komnpeccopa".

Pasgen 2. PasgeneHune pasnnyHbix cpen noga AeNCTBUEM CUI

Tema 6. Knaccudukaums M XxapakTepuUCTUKa reTeporeHHbIX
cucTemM M crnocoboB ux pasgenenus. lNpouecc oTcTanmBaHus.
OnpepneneHue ckopoctn ocaxaeHus. 3akoH Ctokca. Metog
JlaweHko. PacyeT oTcTONHUKOB. OTCTONMHUKM NEPUOLMNYECKOrO,
NonyHenpepbIBHOrO U HENPEPbLIBHOIO AENCTBUS.

Tema 7. T[lpouecc unbtpoBaHmsa. OOLWKME NOMNOXeHUs,
unbTpoBanbHble MNEeperopoakv, XapakTepucTuka OCagKoB.
CkopocTb unbTpoBaHus. BeiBog ypaBHEHUS punbTpoBaHUS.
AHanuns  ypaBHeHusi.  [lpom3BOAMTENbHOCTb  (PUMNLTPOB
HenpepbLIBHOrO W Nepuoanyeckoro AencTeus. dunbTpbl C
3epHUcCTON neperopoakon. HyTty-counbTp. PunbTp -npecc.
BapabaHHble BakyymM-unbTpsl.

Tema 8. lNpouecc ueHTpudyruposaHus. lMpuHUMN OencTBUSA
ueHTpudyr. Knaccndukaums ueHtpudyr. Paktop pasgeneHus.
MoTtpebnsemas MOLLIHOCTb Ha LueHTpudyrmpoBsaHue.
LleHTpudyrn nepuoanMyeckoro u HenpepbIBHOrO AencTBus.
CeepxueHTtpudpyru. Cenapatopbl.

Tema 9. OuncTka rasoB OT TBepAbIX M XKUOKAX 4YacTuu,.
paBuTaUmMoOHHadA o4yncTka rasos. MHepUWOHHbIEe
nblNeynoBuTenu. OuucTtka rasos nog aencrtemem
LeHTpoOexHoM cunbl. LluknoHbl. batapeiiHble  LMKIOHBI.
PasgeneHue cycneHsui B rugpounkrnoHax. Mokpas o4dncTka
razoB. OuncTka rasoB W pasgeneHne aspo3onien B
3ANeKTpocTaTMyeckoMm norne. YCTPOMCTBO  TpybuaTbix U
NMacTUHYaTbIX 3ANEKTPOUNBLTPOB.

MpakTnyeckoe 3aHsaTMe "PacyeT anektpodunbTpoB".




Tema 10. [lNepemewmnBaHue. [lpouecc nepemellnBaHus B
xugkon cpene. MexaHunyeckoe nepemeluvBaHue. MoLLHOCTb,
notpebnsemass nonacTHbIMWU Mellankamu. Tunbl MeLlanok.
lMNepemewmnBaHne npu nomowm HacocoB. [lHeBMaTuyeckoe
nepemMeLLnBaHue.

Paspgen 3. OcHoBbI TENNO- U mMacconepenayun n BbinapmBaHua

Tema 11. Tlpouecchl Tennonepegayn. OCHOBHblE MOHATUS.
Buabl nepeHoca TEennoThbl. TennonpoBoAHOCTb.
OnddepeHunansHoe ypaBHeHMne TENMonpoBOAHOCTH.
TennonpoBoAHOCTb NMOCKOM cTeHku. [lepegada  TennoThl
KOHBekumen. 3akoH oxnaxaeHus HobioToHa. KoaddpumumeHT
Tennootaaun. daktopbl, BRvAKOWME Ha  KOIPPULNEHT
TennooTtaavn. Tennosoe nopobue. Kputepum HyccenbTa,
Mpanatng, Pypoe, pacroda. YpaBHEHUs ANs onpeaeneHus
KO3(hPMLMEHTOB TEMNOOTAAYN NPU OTCYTCTBUMN U NPU HANN4Ymm
N3MEHEHNSs1 arperaTtHoro coctosiHus. Jly4ncTbll TennooOMeH.
Tennonepegada. OCHOBHOE ypaBHeHME Tennonepeaayu.
Tennonepegada 4epe3 NIOCKME W UUNMHAOPUYECKUE CTEHKW.
TunoBble crny4yan [OBWXKEHUSI TENIOHOCUTENEN (NPOTMBOTOK,
NPSIMOTOK, MEPEKPECTHbI W CMELUaHHbIA  TOK), CpegHsis
pasHOCTb Temnepatyp. MaTtemaTtnyeckme mogenu nepeHoca
TennoTtel B TennoobmeHHukax. OCHOBHbIE MNPOMBbILLMIEHHbIE
TennoHocutenu. HarpesaHue BogsHbIM napom. Pacxog
octporo napa. Pacxog rnyxoro napa. KoHOeHCaToOTBOAUMKMN.
OCHOBHbIE KOHCTPYKUMWM TenrnoobMeHHbIX annapaTtos. Pacyet
TennoobMEeHHUKOB. KoHgeHcaTopbl CMeLleHus.
BapomeTpuyeckun  koHgeHcatop.  TennmomaccoobmMeH B
annaparax ¢ HacagKom.

Tema 12. lpoueccbl Maccoonepeaudn. Knaccudukaums u
npuMepbl  MPOMBILLMIEHHBIX ~ MAacCOOOMEHHbIX  MPOLECCOB.
dasoBoe paBHoBecue. MartepuanbHbii 6anaHc. [Bukylias
cvna n HanpasfieHMe TeveHUs MacCOOOMEHHbIX MPOLLECCOB.
KuHeTnka macconepegaun. MonekynsipHass M KOHBEKTUBHas
andpadysusa. AuddepeHumanbHoe ypaBHeHUE nepeHoca Macchl
B noToke. TeopeTuyeckMe Moaenu npouecca macconepenaym.
YpaBHeHMs1 maccooTaaum u macconepenadn. KoadbdhuumneHTbl
mMacconepegayun. [Buxkyllas cuna npolecca maccornepegaym.
OnddysnoHHoe  nogobue.  Kputepun  amddpysmoHHOro
nogo6busa. KputepuanbHble ypaBHeHWst maccootdadn. Obwme
MeToAbl pacyeTa MacCoOOMEHHbIX annapaToB. PacyeT BbICOThI
MaccOoOOMEHHbIX annapaToB C HeNpepbIBHbIM KOHTaKTOM has.
CpegHsist oBuxyLlasa cuna npouecca. Yvcno eamHuy, nepeHoca.
PacuyeT BbICOTbI MAcCOOOMEHHbIX annapaToB CO CTyNeH4YaTbIM
KOHTakToM pa3s. CTyneHb M3MEHEHUS KOHLEHTpaLnN.

Tema 13. T[lpouecchl BbinapuBaHus. Knaccunduvkauusa wn
npuMepbl  MPOMBILLIIEHHBIX ~ MacCOOOMEHHbBIX  MPOLECCOB.
dasoBoe paBHOBecue. MartepuanbHbii GanaHc. [Bwxkywias
cuna u HanpaefieHWe TeYeHUst MacCOOOMEHHbIX MPOLECCOB.
KuHetuka macconepepaun. MonekynsipHass U KOHBEKTUBHas
andpdysua. JucdepeHLumanbHoe ypaBHEHUE NepeHoca Macchl
B NnoToke. TeopeTndeckme MoAenu npolecca macconepenaym.
YpaBHeHMa maccooTgaum n macconepeadn. KoachduumeHTsl
mMacconepegayun. [1snxylias cuna npowuecca macconepenayu.
OnddysmnoHHoe  nogobue.  Kputepum  gudbcpy3moHHoro
nogobus. KputepmaneHble ypaBHeHusi maccooTgaun. Obwme
MeTOAbl pacyeTa MaccooOMeHHbIX annapaToB. PacyeT BbICOThI
MaccoObMeEHHbIX annapaToB C HeMpepbiBHbIM KOHTaKTOM has.
CpenHsas gBvxyLwas cuna npouecca. Yvcno eanHuy, nepeHoca.
PacuyeT BbICOTbI MAacCOOBMEHHbIX anmnapaTtoB CO CTyneH4YaTbiM
KOHTakToM pas. CTyneHb M3MEHEeHUS KOHLEeHTpaLnn.




Pasgen 4. OcHoBHblE npouecchbl U NX peann3auna B annaparax

Tema 14. Abcopbumsa. Xapaktepuctuka npouecca. CteneHb
nornoweHusi. Bbibop abcopbeHta. Metoabl aecopbuuun.
Obwaa cxema abcopbuyMOHHO-AECOPOLMOHHON YCTaHOBKM
HenpepbIBHOTO AencTBusi. MatepuanbHbli 6anaHc npouecca.
YpaBHeHue paboyer nnHun. Pacxon abcopbeHTa. Abcopbepsl.
PacueTt abcopbepos.

MpakTnyeckoe 3aHsTMe "PacyeTt abcopbepa”.

Tema 15. Agcopbums. O6lass xapakTepucTuka MnpoLeccoB
agcopbumn.  Xapaktepuctvka aacopbeHTOB UM MOHUTOB.
MpuHuMnNuanbHas cxema afcopOUMOHHO-OECOPOLMOHHBIX U
MOHOOBOMEHHbIX YCTaHOBOK. AACOPOLIMOHHAsA 1 MOHHOOBMEHHas
annapatypa. PacyeT OCHOBHbIX pa3mMepoB MNepuoauMYeckn W
HenpepbIBHO OENCTBYIOLIMX annapaTos.

Tema 16. Quctunnsaums n pektundmkaums. Obmne nonoxeHus.
Knaccudukaums KUAKNX cmecen. XapakTtepucTtumka
OByxdasHbIX CUCTEM XMOKOCTb-Map. [lpocTtas neperoHka.
CpenHss  KOHUeHTpauus  auctunnata. Pektudmkaums.
MpuHUMN aencremsa peKTUUNKALMOHHBIX KOJMOHH.
Mepuoanyeckas 1 HenpepbiBHAsA peKkTudgukaunsi. YpaBHEHNS
paboymx NMHUIN YKPENMSAOWENA M UcdepnbiBaloWen vacTten
pekTUUKaLMOHHON KOIOHHbI. MwvHumansHoe "
aencteutenbHoe dnermoBoe uucno. BnusaHumne cnermoBoro
yucra Ha Yncno Tapenok, pacxoA rpetLlero napa, guameTp u
BbICOTY KOMOHHbI. [ToHATWe K.n.4. Tapenok. Tennoson 6anaHc
pekTndunKaLMoHHON KONMOoHHbI. OnpeaeneHve pacxoga napa.

Tema 17. OKCTpaKuusi U3 pacTBOPOB. DKCTPAKLUS B CUCTEMAX
XupakocTb-kuakoctb. O6wue cBegeHus. [MpuHUMNManbHble
CXeMbl Mpouecca 3KCTPaKuuMM. YCTPONCTBO SKCTPaKUMOHHbIX
annapatoB.  CpaBHMTenbHble  Xapaktepuctukn.  Boibop
9KCTPaKLMOHHbIX annapaTos.

3,P

Tema 18. Cywka. O6wme nonoxeHus. Knaccudmkauyusa
npoueccoB cywkn. OCHOBHble CBOMCTBa BMaXHOro BoO3Ayxa.
[dvarpamma cocTosHWS BRaxHoro Bo3ayxa. KoHBeKkTMBHas
cywka. MaTepuanbHbin 6anaHc. OnpepeneHne pacxopga
BO34yxa Ha CylKy. Tennosown 6anaHc KOHBEKTUBHOWM CYLLMIIKM.
[MocTpoeHne TeopeTUYecKkoro n AenCTBUTENbLHOro NpPoLEeccoB
cywkn B |-X guarpamme. BapmaHTbl cywimnbHOro npotecca.
KuneTtuka npouecca cywkn. CkopocTb CyLiku. KOHCTpyKuumu
KOHBEKTMBHbIX M KOHTAKTHbIX CYLLMWIOK.

Tema 19. Kpuctannusaumsas un pacTtBopeHue. Obuwas
XapaKkTepucTuka npoiecca Kpuctannmsaumm 1M pacTBOPEHUS.
PaBHOBecKe 1 KMHeTMka npoueccoB. MNMpuHuMnuanbHas cxema
yCTaHOBKW. AnnapaTypa A5l paCTBOPEHUS 1 KpUcTannmsaumu.

Tema 20. MewmbpaHHble npouecchl.  Knaccudukauus
MemOpaHHbIX npoueccoB. Ponb, 3HayeHne wun obnactuy,
NPUMEHEHUST MEMOPaHHbIX NMPOLECCOB B COBPEMEHHOM HayKe U
TexHuke. Tunbl MembpaH. MexaHmaM nepeHoca. KuHeTuka
MemOpaHHbIX npoueccoB. Annapartypa. [NpuHuMnuanbHble
CXeMbl MEMDOPaHHbIX YCTaHOBOK.

MpakTnyeckoe 3aHATME "PacyeT MeMOpaHHbIX YCTAaHOBOK".

Tema 21. HoBenwme [oCTMKEHUSS B 00OacTM OCHOBHbIX
npoueccoB U  annapaToB  XMMWYECKMX  MPOM3BOACTB.
MepcnekTuBbl X ganbHenLwen NHTeHCMUKaLMM 1 NOBbILLEHNS
adhdpekTnBHOCTU. NMepcnekTnBbl NPOMBbILLIIEHHOTO NPUMEHEHMS
HOBbLIX MPOLIECCOB U annapaToB. JHEpProemkue mnpoLecchl.
OKcepreTMyecknii aHanma.

WNtoro B cemecTpe (Ha kypce ansa 3A0)

32

16

96

KoHcynbTauumn n npoMexyTovHas atrectaumsi (k3ameH)

36




Bcero koHTakTHas pabota u CP no gucuunnuHe

48 132

4. ®OHJ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUU
4.1 OnucaHue nokasaTternen, KpUTepueB N CUCTEMbI OLleHUBaHNSA pPe3ynbTaToB 00yyeHus

4.1.1 lNokasaTenu oueHMBaHUA

lMokasaTenu oueHUBaHWsA pe3ynbTaToB 0byyeHus

HanmeHoBaHMe oLEeHOYHOro

cpeacTsa
XapakTtepuadyeT npoueccol XUMWUYECKON TEXHOMOrMM C  Y4eToMm
U3NYeCKMX 3aKOHOMEPHOCTEN.
MepeyeHb KOHTPOSIbHbIX
O6ocHoBbIBaeT BbIOOP MpoLeccoB M ux AnnapatypHoe ocopmneHune, |BONPOCOB.

ncnonb3yA 3HaHUA CbVISI/I‘-IeCKVIX TeOpMVI.

BblbvpaeT TunoBble annapaTtbl, BbIMOMHSAET pacyeTbl, UCXOAs U3
npuHUMMNOB  Haubonee  3PEKTMBHOIO  AOCTUXKEHUSI  LIeNIeBOro
TexHonornyeckoro acpdekra, CoCcTaBnsieT TEXHONOMMYECKYIO CXEMY.

MpaKT1Ko-OpUEHTUPOBaHHbIE
3agaHus.

4.1.2 Cnctema n KpuTepum oueHUBaHUA

Kputepum oueHnBaHus

Lkana oueHnBaHus
YcTHOe cobecenoBaHue

MncemeHHasa paboTta

5 (oTnmn4HO)

MonHbIN,
OEMOHCTPUPYOLLMIA rnybokoe NoHMMaHne

I/IC‘-IepI'IbIBaIOLLWIl;I oTBeT, ABHO

npegmeTta 7] LLUMPOKYO apyauLmo B
OLieHMBaeMon obnacTu. Kputnueckni,
opurMHarnbHbIN Noaxon K MaTepuany.

4 (xopoLuo)

OTBeT CTaHAApTHbLIA, B LENIOM Ka4eCTBEHHbLIN,
OCHOBaH Ha Bcex o00s3aTenbHbiX WCTOYHUKAX
UHdopmaumu. MpucytctBytloT  Hebonblune
npobenbl B 3HAHWUSX WNN HECYLLECTBEHHbIE
OLUNGKN.

3 (yooBneTBOpUTENBHO)

OTBeT HenosnHbIA, OCHOBaHHbLIN TONbKO Ha
NEKUMOHHbIX MaTtepuanax. [lpy noHMMaHum
CYLLHOCTM NpeameTa B LefIOM — CyLLEeCTBEHHble
OWKMOKM MM npobenbl B 3HaHWAX cpasy no
HECKONMbKMM TeMaM, He3HaHue (MyTaHuua)
BaXXHbIX TEPMUHOB.

2 (HeyOoBMETBOPUTESNBLHO)

HecnocobHocTb oTBETMTL Ha Bompoc 6e3
nomMoLm 3K3ameHaTopa. HesHaHune
3HAYUTENBHOW YacTW MPUHLUMNUANBHO BaXKHbIX

3NIEMEHTOB  AMCUMNIIMHBL.  MHOroumcneHHble
rpybble oLwnGKM.
HenoHumaHwve 3aaHHoro BOrnpoca.

HecnocobHocTb cpopmynuposaTe  XOTs  Obl
oTAenbHble KOHLENUUA ANCUUMIUHBI.

MonbiTka CnucbiBaHus, NCrnonb3oBaHns
HepaspeLleHHbIX TEXHUYECKUX YCTPOWCTB WNnn
nonb30BaHUS MOACKA3KOW [JApYroro 4eroseka
(BHe 3aBMCMMOCTM OT YCMELIHOCTW TaKoW
nonbITKK).

4.2 TunoBble KOHTPOJIbHbIEe 3aA4aHUA UNMU UHbIe MaTepuanb.bl, HeobXxoauMbIle ANA OLEHKU 3HaHUM, yMEHMﬁ,

HaBbIKOB U (UNX) onbITa AeATeNbHOCTU
4.2.1 NepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n |

®opMynMPOBKM BONPOCOB

Cemectp 6

(ypaBHeHue Junepa) n ero YacTHble cryyaw.

MpeanbHble 1 peanbHble XNOKOCTU. ypaBHeHme Hepa3pbIBHOCTU. YpaBHeHMe OBWXKEHMS ngeanbHON XnakocTu

OcHoBHOE ypaBHeHUe rmapoCTaTuKmM U HEKOTOpPbIE ero npakTtnyeckme npuoxeHus.

OundpdepeHumanbHblie ypaBHeHus aBmxeHns HaBbe-CTokca n ero hmnsanyecknii CMbICh.

AlwW[IN] -

CTaLI,VIOHaprIe N HeCTauMOHapHbIe TEe4YEeHUA. YpaBHeHme EepHynnM M ero npakTndyeckoe npnMmeHeHne.




MeTtoabl Teopum nogobus. Kputepumn nogobusa Srinepa, PenHonbaca, Ppyaa n ux uU3nNYeckuin CMbICH.

OswxeHne TBepAblX YaCcTul B CNJIOWHbLIX cpeaax. rVILI,pOLI,MHaMI/IKa HenoaBWXHbIX U NCeBAOOXMXKEHHbIX
3EePHUCTLIX CIoeB. anponMHammquKme OCHOBbI pacyeTa annapartos XUMMUYECKON TEXHOMOMN C 3€PHUCTbIMU
CInoAMN.

Mppaenu4yeckne conpoTtuenenusi. OnpeagenexHns, Tunbl, PU3NYECKUIN CMbICIT, CNOCOOLI pacyéTa
CONPOTUBIEHNI Ha y4YacTke TpyObl, KOAhDULMEHTLI CONPOTMBNEHUI, ypaBHeHNs Japcu — Bencbaxa un
AnbLityns.

,D,VICI'IepCHbIe CUCTEMbI, SMYINbCUN, OblMbl U TYMaHbI, NblSin. I'Iapameprl AncnepcHbIX CUCTEM, pacnpeneneHme
4YacTuy no pasmMepam, KoOHUEeHTpauua, HacbinHaa u JencTeuTenbHasa NNoTHOCTb, NMOPO3HOCTb. MeToabl
onpeneneHna napameTpoB ANCNEPCHbIX CUCTEM.

CKOpOCTb ocaxgeHua TeepabixX YacTtuy noag ﬂ,eVICTBl/IeM CuUn TAXXeCcTn n MeTobl ee pac4yeTa. KOHCprKLl,VIVI
OTCTOVHBIX annapaToB AN pa3feneHnst CycrneHsun, aMynbCUR 1 OYUCTKU 3aMbINEHHbIX ra3oB U MeTombl UX
pacyerta.

10

dunbTpoBaHUe, NpeaHasHavYeHne, NPUHLMN AeNCTBUS, (DUNbTPYLoLWMne MaTepurarnsbl, NiCkl U MUHYCbI.
CKOpOCTb (hUNbTPOBaHWE 1 YpaBHEHVE PUIIbTPOBAHYSI.

11

Mokpasi ouncTtka rasoB OT Mbinv. OCHOBHbIE NPUHLWMbBI, 0COBEHHOCTU, KOHCTPYKLIMK NIOCHI U MUHYCBI,
ckpy66epbl, NeHHbIE annapartbl, rasonpombiBaTenu, Tpyosl BeHTypu.

12

PelweHune ypaBHeHnst HaBbe-CToKCa B Criydae CTauMOHapHOro NamMmHapHOro NoToka B KPyrnow Tpybe, 3aKOoHbI
TeyeHus lNyasenns.

13

LleHTpobGexHoe oTcTanBaHue n unbtpoBaHue. daktop pasgeneHus. Knaccudumkaums LeHTpUgyr.
Paspgenexve cycneHauin, aMynbcuin B rmgpouuknoHax. MeTtoabl pacyeta annapaToB ANs pasgeneHuns B none
LEHTPOBEXHBIX CUI.

14

OCHOBbI I'MApaBMYECcKOro pacyeTa XMMUKO-TEXHOMNOrMYeCKUX annapaTos 1 Tpybonposoaos. Hacocsl,
BEHTUNATOPbI M KOMMPECCOPhI, UCMOMNb3YyEeMble B XMMUYECKON TEXHOSOMN, X XapakTEPUCTUKN 1 MeToabl

pacyerta.

15

lMoBepxHOCTHasA M 06 bEMHAsa TEOPUM U3MENbYEHNS. YpaBHEHNE KUHETUKM namenbyeHns K. A. PasymoBa.
PacuyeT 0CHOBHbIX NapaMeTpoB MaLUMH AN NPOLIECCOB U3MENbYEHUS.

16

Tennonepenaya. MonekynsipHasa TennonpoBOAHOCTb, KOHBEKLMSA, n3nydeHne. OCHOBHbIE TEMMOBLIE CBONCTBA
Xnakocten n TBEpAbIX Ten. TennoémKocTb, TENNOTbl Pa30BbIX NepPexoaoB, KOIPMULMEHT TEMMOBOrO
paclmpeHus, KoaPUUMEHT TEMNONPOBOAHOCTH.

17

YpaBHeHMe KOHBEKTUBHOrO TennoobmeHa u ero nogobHoe npeobpasoBaHue. Kputepuu tTennosoro nogobus
roMmoxpoHHocTW, HyccenbTa, lNMekne, MNMpangtns, Mpacroda.

18

Cxema nepegadu tenna ot Agpa NoToka K NSIOCKOW CTEHKE. YpaBHeva Tennootaayu.

19

Cxema nepefauu Tenna oT 04HOro NOTOKa K ApYroMy Yyepes TBEPAYI0 CTEHKY. YpaBHeHUe Tennonepeaayu.

20

[BuxyLLas cuna npouecca Tennonepeaayu, cpeaHss ABMKyLasi cuna, BNnsiHe NPsSIMOTOKa, MPOTUBOTOKA U
NepekpECcTHOro ToKa Ha CPEAHION OBUXKYLLYIO CUNY.

21

Anroputm noabopa Tennioo6MeHHNUKOB, YpaBHEHUS TennoBoro 6anaHca, KputepuarbHble YpaBHEHNS,
ypaBHeHUs Tennonepeaayu, TENNOBON NOTOK M TENJIOBas Harpyska, Temneparypbl a4pa NoToka U CTEHOK.

22

YKnakocTHas akcTpakuus, onpegeneHme, cxema OgHOKPAaTHON SKCTPaKLUn U NOCTPOEHWE eé Ha TpeyronbHOM
anarpamme.

23

Tpeyroanaﬂ avnarpamMmma gna TpéXKOMI‘IOHeHTHOVI CUCTEMbl OrpaHN4YeHHO PacTBOPUMbIX XnakocTten.
Onpe,qeneHme TOYKM NO COCTaBY N COCTaBY NO TOYKE, NpaBuUIo pblYara npu cMeleHnn OByxX NoTOKOB.

24

OcHoBHbIE NapaMeTpbl BNaXHOro Bo3ayxa, abconoTHas 1 OTHOCUTENbHAs BMNaXHOCTb, YAeNbHas aHTanbnus,
napuuanbHoe AaBneHvie Bnaru B Bo3ayxe, avarpamma PamsuHa, onpegeneHme CocTosiHMS Bo3ayxa no
TemnepaTypam XOnoAHOro U MOKPOro TepMOMETPOB, YTO 3TO, NMOCTPOEHME Ha AuarpaMmMe npolecca
agnabaTn4ecKom CyLLIKU.

25

KnHeTnka KOHBEKTUBHOW CYLLKW, BNAXXHOCTb Matepuarna, CKOpoCTb CYLLUKW, 06racT Ha KUHETUYECKOW
avarpamme cywkun. MaTepuanbHbii U TeNNOBOM 6anaHC KOHBEKTUBHOW CYLUWIIKKU, ONPeaerieHne pacxoaos
BO34yXa W1 Tenmna Ha CyLLKY.

26

Bbinapka, cxemMa 0fHOKOPMYCHOW U MHOFOKOPIMYCHOW BbINApHOW YCTaHOBKU, MaTepuarnbHbIii 6anaHc BbInapHoOro
annaparta. Tennoson 6anaHc BbINApHOro annapara, o6Las nonesHas pasHocTb TeMnepartyp v pacnpegeneHve
€€ No Kopnycam.

27

ANroputM pacyéTa o4HOKOPMYCHOMN BbINapHON YCTaHOBKW, TUMbl TEMNEPaTYPHbIX NoTepb.

28

OO6Lwwme cBeaeHus o npoueccax nepeHoca macchbl. OCHOBHbIe NOHATUS. MexaHu3Mbl nepeHoca. Tunbl
mMacconepenayn. OnucaHue asoBoro paBHoBecus, npasuno ¢as M'Mb6ca. Ymcno u BbicoTa eguHUL, nepeHoca.

29

YpaBHeHMS KOHBEKTUBHOW AN dY3nn N OCHOBHbIE MAacCOBMEHHbIe KpuTepun nogodus, anddysmoHHbIe
kputepun Hyccenbta, Pypbe, MNekne, MNpaHatns.

30

YpaBHeHMss MaccooTaaqm U Mmacconepegayu, oblas cxema nepegadn Tenna oT a4pa oaHOW Xuakon dasbl K
ApYroii, Yepes NoBepPXHOCTb pasaerna, cCXxema KOHLEHTpaLUMii ANs ypaBHEHWIA.

31

MpocTast NneperoHka, NeperoHka nog, yMeHbLUEeHHbIM AaBMeHNEM, NepPeroHka ¢ BOASHLIM NapoM, pakLMoHHas
neperoHka, auddepeHumansHoe ypaBHeHNe NPOCTON NeperoHKM, Niockl, MUHYCbI, 06acTb NPUMEHEHNS,
CXeMbl annaparos.

32

O6wwme npuHUMnbl rpaddMyeckoro pacyéTa KOJTIoOHHbIX annapaToB. Paboyne nuHUn n paBHOBECHbIE NUHUM,
TeopeTn4yeckmne cTyneHm macconepegadun. lNoabop ceveHns, anameTpa n BbICOTbI KONOHHbI. TUMbl KOFTOHHbIX

annapartoB, Hacago4Hble, CUTYaTble U TapesibYaTbl€ KOJIOHHbI, JOCTONMHCTBA U HEOOCTATKN.




Cxema rpaduyeckoro pacyéta pektudpukaunn. MatepuanbHbin 6anaHc n paboune NMHUKU, cxema pacyéTta

33 yucna CTyneHemn pektudukaumm, pnermoBoe YMcno, MUHMManbHoe hrnermMoBoe Y1cno.

34 Tennoson 6anaHc BbINapHOro annapara, 06LL£aF| noresHas pasHoCTb TemnepaTyp U pacnipeaenexme eé no
kopnycam. ANropuTMm pacyéta OfHOKOPMYCHON BbINAPHON YCTAHOBKW, TUMbI TEMNEPATYpPHbIX NOTEPb.

35 CxeMbl BbiMapHbIX annapaTos, NPUHLMM AeNCTBUS, JOCTOMHCTBA U HE4OCTATKW, OOHOKOPMYCHbIE,
MHOIOKOpnyCHble C NPAMOTOKOM, NMPOTUBOTOKOM U napanyesibHbIM TOKOM.

36 O6Lwasn xapakrepuctuka abcopbumm n obnactu ee npumeHeHus. AnnapatypHoe odopmreHne abcopbLnoHHO-

aecopbumoHHbIx npoueccoB. OcHOBbI pacdeTa abcopbumn. Metoabl gecopbunn.

Pektndukauums, obyas cxema noTokoB B peKTUMMKALMOHHbBIX KONOHHax. Cxema rpaduyeckoro pacyérta
37 pekTudukaumn. MatepuaneHbin 6anaHc n paboune nMHMK, cxema pacyéTa yucrna cTyneHen pektudumkaumm,
drierMoBoe YNCNo, MUHUMAanNbHoEe PrermoBoe Y1CHo.

ABcopbumsi, Tunbl abcopbLmmn, KOHCTPYKLUUK abCcopbLMOHHBLIX KONOHH. PaBHOBECHbIE NHUKM abcopbunn. Cxema
38 aacopbLMOHHON YCTaHOBKN HENPEPLIBHOrO AEUCTBUS KUNSLWErO Cnosi, NPUHLMNA paboTbl, 4OCTOMHCTBA U
HepgocTaTKu.

O6uan xapakTepucTmKka npouecca kpuctannuaaumm n 06rnacT ero NPoMbILLNIEHHOro NPUMeHeHUs. [lnarpammsl
39 COCTOsIHMSA pacTBoOp (pacnnas, nap) - Kpuctannuyeckas dasa anst O4HOKOMMOHEHTHbLIX U MHOTOKOMMOHEHTHbIX
cMecen.

Teopvm KUHETUKU 38pOJJ,bILLI606pa3OBaHVIF|. SKCI'IepI/IMeHTaJ'IbeIe MeToObl nccrnenoBaHuA npoueccos

40
HyKrneauum 1 KMHeTMKM pocTa KpucTannoB. AnnapatypHoe odopMIieHe NpoLiecca Kpuctanmsaumu.

a1 O6Las xapakTepucTrKa NPoLEeccoB NOHHOro obMeHa. MexaHnam nepeHoca BelecTBa. TuMbl MOHUTOB, UX
OCHOBHbIE CBOWCTBa. AnnapaTtypHoe odopMIiEHNE NPOLLECCOB MOHHOTO 0BMeHa.

42 TepmoanHammnyeckoe paBHOBECHE B cUCTEME MeMBpaHa - pacTBop. MexaHn3m macconepeHoca B MEMOPaHHbIX

npoueccax. KoHueHTpaumoHHas nonsipusaums. Tunbl MemopaH, KOHCTPYKLMU MeMBPaHHbIX NPOLECCOB.

4.2.2 TunoBble NPaKTUKO-OPUEHTMPOBaHHbIE 3aAaHUA (3aaayu, Kencbl)

1. ObocHoBaTb BbIOOP Tapenb4yaTbiX YCTPONCTB B aOCOPOLIMOHHBIX MblNeynaBnuBaoLL X annapaTax.

2. BbibpaTb Hacago4Hble KOHTaKTHbIE YCTPOWCTBA B KaTanUTUYECKMX annapaTtax KUMsLero crosi.

3. MNpegnoxutb cxemy aacopObUMOHHONM YCTaAHOBKW ANs ynaBnvMBaHWUS 3afaHHbIX OpraHWYecKkux BELLECTB M3
ra3oBblX MOTOKOB.
4.3 MeToanyeckne matepuarnbl, onpegensilowme npoueaypbl OLeHUBaHUs 3HAHUW, YMEHUN, BnageHun (HaBbIKOB
M (MUNKn) NpaKTM4eCKOro onbiTa AeATEeNbHOCTH)
4.3.1 YcnoBus gonycka oby4aroLlerocsi K NpoMexXyTo4HoOM atrectaumMm 1 NOpsAoK NMKBUAALMMN akageMn4yecKomn
3a10MKEeHHOCTU

MpoBegeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPOBaHO JloKanbHbIM HOpMaTuMBHbIM aktom CI6IMYMTA
«MonoxeHne o NPOBEAEHNM TEKYLLErO KOHTPOISA YCNEBAaeMOCTU 1 NMPOMEXYTOYHOM aTTecTaumm obydaoLwmxcay»

4.3.2 dopma npoBeaeHUA NPOMEXYTOYHON aTTecTauum nNo AMcUmunnnHe

YcTHas MucbmeHHas + KomnbloTepHoe TecTupoBaHue NHas

4.3.3 Oco6eHHOCTU NpoBeAEHUS NPOMEXYTOYHOM aTTecTauum no AUCLUNIIMHE

1. N3yyeHune gucumnnuHbl 3akaHunBaeTCcsa caaden kKaHana4aTCKoro ak3ameHa.

2. AcnvpaHT nepef coaden sk3ameHa npegoctaBngaeT pedepat no BbIGpaHHON UM TEME UCCrefoBaHuS.

3. Mpoueaypa coayn kKaHANOATCKOro ak3aMeHa perynupyetcs TpeboBaHMAMN MO KAaHAUAATCKOMY 3K3aMEHY.

OKk3ameHylWMIACA nony4aeT ABa BOMpoca, OOHWM M3 KOTOPbIX MOXET OblTb BbINOMHEHWE MPaKTUKO-
OpPUEHTUPOBAHHOIO 3agaHus (N0 YCMOTPEHUIO 3K3aMeHaLMOHHOW KOMMUCCUW). OK3aMeH MnpoBOAUTCH MUCbMEHHO (Ha
MOAroTOBKY MMCbMEHHOro oTBeTa oTBoAUTCA 90 MUHYT), 3K3aMeH NpUHMMaeT KOMUCCUS, NO pe3ynbTataM odopMIseTcs
NPOTOKON CAa4M KaHaANOATCKOro aKk3ameHa.

5. YYHEBHO-METOOWYECKOE U UHOOPMALIMOHHOE OBECNEYEHUE OUCLUUNIIUHBI
5.1 YuyebHasa nutepartypa

ABTOp | 3arnasue | N3pnatenscrtso 'oa n3paHus | Cceblnka
6.1.1 OcHoBHas y4yeb6Hasa nuTepaTtypa
Cwmane, n. B.,|lMpoueccbl wn  annapartbl| Benropoa: Benropoackuii https://www.iprbooks
Yepkacos, A. B.,|xumnyeckon TEXHOMOrnu. rocyapCTBEHHbIN hop.ru/80521.html
Ocwunos, 0. H. YacTb 1 TEXHOMOrM4ecknm 2016

yHuBepcuteT um. B.T.
Lyxosa, 96C ACB

Bnacosa, r. B.,|OcHoBHble  npoueccbl U1 Mockea, Bonoraa: Undpa https://www.iprbooks
Uyamesny, [O. A.,|annapatbl XUMUYECKON I/I Aa: P 2022 hop.ru/124246.html
-Unxenepus

Mueosaposa, H. A. TEXHONOMMmn
PasuHos, A. W.,|Mpouecchbi " annapartbl KasaHb: KasaHckun https://www.iprbooks
KnuHos, A. B.,|xnmnueckon TexHonormm HauuoHanbHbIN hop.ru/75637.html
ObsikoHos, I". C. nccnenoBaTenbCKUm 2017

TEXHOSTOrMYECKNN

yHMBEpCUTET




Konbinos, M.
Haymyenko, U. C.

u rasa). MpakTmkym

yHMBEpCUTET
VHXXEHEPHBIX TEXHOMOIM

Butkosckas, P. . |lpoueccel 1 annapartbl| CaHkT-MeTepbypr: CaHKT- https://www.iprbooks
MywHos, A. C. XUMUYECKNX TEXHOMOTUA. MeTepbyprckuin hop.ru/118413.html
Teopus n npakTuka rocy4apCTBEHHbIN 2020
Hacafo4HbIX annapaToB YHUBEpPCUTET
NPOMBILLNEHHbIX
TEXHOMOIrMN U au3anHa
DonrynwnH, B.  H.,|BuotexHonornyeckne TamboB: TamboBckui https://www.iprbooks
MpoHwuH, B. A. npouecchl 1 annaparbl rocygapCTBEHHbIN 2020 hop.ru/115710.html
TEXHUYECKUI
yHmBepcuteT, 95C ACB
6.1.2 lononHuTenbHas y4yebHas nutepaTtypa
Kuctu, E. A.,|MNpoueccel 1 annapatbl https://www.iprbooks
Aspopos, B. A. NULLIEBLIX npounssoacTs.| Mocksa, Bonorga: NHdpa 2022 hop.ru/124124.html
COopHuK 3agay, meToaMKa -UNHxeHepus
peLLEHNI, BApUaHThI 3a4aHni
Myxenb, HO. A. Mpoueccel 1 annaparthbl 5 A N https://www.iprbooks
XMMUYECKOM TexHomorvu. Y.3, [ PT1aroBELLEHCK: AMypCkn hop.ru/103908.html
MaccoobmeHHble  mpouecchl rOCYAapCTBEHHbIN 2020
W annapar! YHUBEPCUTET
Myxenb, HO. A. Mpouecchbl M annaparthbl 5 A . https://www.iprbooks
XMMUYECKOM TexHomorvu. Y. 2, [ PT1aroBELLEHCK: AMypckun hop.ru/103907.html
Tennosbie npoLecchl " rocyfapcTBEHHbIN 2020
annaparoi YHUBEPCUTET
Myxenb, HO. A. Mpouecchbl M annaparthbl 5 A . https://www.iprbooks
XMMUYECKOV TexHomorvu. Y. 1. [ PT1aroBELLEHCK: AMypckun hop.ru/103906.html
MMapOMEXaHMIECKMe rocygapcTBEeHHbIN 2019
npouecchkl 1 annaparbl yrvsepcntet
®ponos, B. ¢. Jlekumn no kypcy «lpoueccol . https://www.iprbooks
M annapatbl XUMWUYECKOMN Ca;ﬁﬁﬁ;ﬂfgpr' 2020 hop.ru/97816.html
TEXHONOrMN»
OctpukoB, A. H.,|Mpouecchbi n  annapatbl| BopoHex: BopoHexckuii https://www.iprbooks
Bonroea, n. H.,|(OcHOBbI MEXAHWKM XNOKOCTH rocyaapCTBEHHbIN 2022 hop.ru/122603.html
B

5.2 MNepeyeHb npocdheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALIMOHHO-CNPABO4YHbIX CUCTEM

1. OBC «IPRbooks», http://www.iprbookshop.ru
2. 3BC «CMNolryrTO», http://publish.sutd.ru
3. 'Y BopgokaHan CaHkT-lMNeTepbypra www.vodokanal.spb.ru/

5.3 MNepeyeHb NULEH3UOHHOIO U CBO6OAHO pacnpocTpaHsAeMoro NporpaMmmMHoro obecneyeHust
MicrosoftOfficeProfessional
Microsoft Windows

Mathcad Education — University Edition Term

5.4 OnucaHue MaTepuanbHO-TeXHMYeCcKkon 6a3bl, Heo6XxoAMMON Ans ocyllecTBlIeHUs obpa3oBaTeNbLHOro
npouecca no AUCUUNIIMHe

CrteHgpbl na6opaTopV|V| npoueccoB M annapatoB XMMUYECKUX NMpoun3BOACTB Kad)ep,pbl I/IH)KeHepHOI7I XMMnMn
I'IpOMbILIJJ'IeHHOVI JKOJ10ornun.

AyauTopus

OcHalleHune

YyebHas ayautopust

CneunanuanpoBaHHas meben

b, AOCKa

NekynoHHas
ayguTopus

Mynbmmep,mﬁHoe 060pyLI,OBaHVIe, cneunanm3anpoBaHHasa mebenb, gocka

KomnbloTepHbIn knacc

cetm  «MIHTepHeT»
obpasoBaTenbHyto cpeay

obecrneyeHnem

Joctyna

MynbTuMeauiiHoe ofopyaoBaHue, KOMMbIOTEPHAs TeXHUKa C BO3MOXHOCTbLIO MOAKMHOYEHUs K
B 3MEKTPOHHYIO

WMH(OPMaLIMOHHO-
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