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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb paucumnnuHbl: cdopmmpoBatb KoMmMneTeHuun obydatoweroca B obnactm MOAenvMpoBaHuWsA
XUMMKO-TEXHOJTOrMYECKUX MPOLECCOB

1.2 3agaum gcuMNInHbLI:

N3y4yeHne OCHOBHbIX MOHATUA MaTemMaTU4eCcKoro MOAENMPOBAHUS XUMUKO-TEXHOMOrMYECKMX MpOLLEeCCOB,
ONTUMM3ALNN SKCMEPUMEHTA B XUMUN U XUMNYECKOW TEXHOMNOTNN;

paccMOTpeHMe METOAOB NMNOCTPOEHUSI MOAENEeN U NX Ka4eCTBEHHOIO UCCeaoBaHus;

M3yyeHne MeToaoB ONTUMM3ALUN NapaMeTpPOB XUMMUKO-TEXHOMOMMYECKMX NPOLECCOB HA OCHOBE MOCTPOEHHbIX
MaTeMaTU4eckux Moadenen;

3aKpensieHne y CTYAEHTOB MPakTU4ECKMX HaBbIKOB MO UCMOMb30BAHWMIO YUCIIEHHbLIX METOAO0B ONTUMU3aUMM U
KOMMbIOTEPHOMO PELUEHNSI CUCTEM YPABHEHMIN MaTEMATUYECKOrO ONUCAHWSI.

1.3 Tpe6oBaHusA Kk NpeaBapuTeNbLHOM NOAroTOBKe 06y4aloLerocs:
MpepBapuTenbHas NOAroToBKa NpegnonaraeT co3gaHne OCHOBbI AN OPMUPOBAHUSA KOMNETEHLMI, YKa3aHHbIX
B M. 2, NPU U3Y4YEHUN OUCLUUMIINH:

MpeaBapuTenbHas NOAroToBKa npeanornaraeT co3AaHne OCHOBbI Asi OPMUPOBAHNS KOMMETEHLMIA, yKa3aHHbIX B M. 2,
npn U3y4eHun aUCUUNInH
O6Lwan n HeopraHnyeckast XuMnsi

Martematuka

MHdopmaumoHHble TEXHOMOrMK

O6Las xuMmmnyeckas TexHonorust

Mpouecchl n annapatbl XMMUYECKON TEXHOMOMMM

CucTeMbl ynpaBreHusl 1 aBToMaTu3aLnm XMMUKO-TEXHOMOMMYECKMX NPOoLLECCoB

2 KOMNETEHUMUN OBYYAIOWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

OlNK-4: Cnoco6eH o6ecneuynBaTb NpoBeAeHNe TEXHONIOMMYeCcKoro npowecca, MCnosnb3oBaTb TEXHUYECKUEe
cpencTBa ANns KOHTPOns NapamMeTpoB TEXHONOrMYeCcKoro npowlecca, CBOMCTB CbipbSA U TOTOBOW NPOAYKLUM,
OCYLLECTBNATbL U3MEHEeHUe NapamMeTPOB TEXHOSIOrMYECKOro npoLlecca npy MsMeHeHMn CBOMCTB CbIpbsi

3HaTb: MeToAbl MOCTPOEHUS 3MMUPUYECKMX (CTAaTUCTUYECKMX) U (DUSUKO-XUMUYECKUX (TeopeTudeckux) Moaenen
XVIMUKO-TEXHOMOMMYECKNX MPOLIECCOB, METOAbl ONTUMMU3aLMM XMMUKO-TEXHOMOMMYECKUX MPOLECCOB C MPUMEHEHMEM
AMMMPUYECKMX U/NIN PU3NKO-XMMUYECKNX Moaenen

YMeTb: BbiOupaTh Heobxoammble MeToAdbl ANSA MONyYeHUs MOAEeNnen XUMMKO-TEXHOMOrMYECKMX NPOLECCOB, MPUMEHATb
MeToAdbl BbIYUCMUTENbHOW MaTeMaTUKM WM MaTeMaTM4ecKOW CTaTUCTUKM Ans  MOAENVMPOBAHUS U ONTMMMU3aLUM
XMMMKO-TEXHONOrMYECKMX NPOLIECCOB

BnageTb: nakeTamu NpuknagHbIX NporpamMmm Ans MO4EenMpoBaHNs XMMUKO-TEXHOMOMMYECKUX NPOLECCOB

OlMK-5: CnocobeH ocyLecTBNATbL 3KCNepUMeHTanbHble UCCNeAOBaHUA U UCNbITAaHUA NO 3afaHHON MeToAMKe,
NpPoBOAUTbL HabGNOAEHNA U U3MEPEHUA C yY4eTOM TpeboBaHUIN TeXHUKM 6e3onacHoCcTH, o6pabaTbiBaTh U
WHTepnpeTMpoOBaTb 3KCNepUMeHTanbHble AaHHbIe
3HaTtb: MeToabl MAEHTUMMKALMM  MaTeMaTUYECKUMX  OMUCAHUIA  TEXHONOMMYECKMX MpOLECCOB Ha  OCHOBe

3KCNepMEHTarbHbIX AaHHbIX

YMeTb: NPUMEHATb METOAbI BbIYUCTIUTENBHON MAaTEMaTUKM U MAaTEMaTUYECKON CTAaTUCTUKM Anst 06paboTkn pe3ynbTaToB
3KCMepUMEHTa

BnapgeTb: MeTogaMy MaTeEMaTUYECKOM CTAaTUCTUKK ANt 06paboTKM pe3ynbTaToB akTUBHBLIX U MACCUBHbIX SKCNEPUMEHTOB




3 PE3YJIbTATblI OBYYEHUA MO AUCLUUMNINHE

HavnmeHoBaHWe u cogepkaHve pasaernos,
TEM U y4EOHBIX 3aHATUIA

CemecTp
(kypc ans

KoHTakTHasa paboTa

3A0)

Tlek.
(4acobl)

Mp.
(vacnbl)

Nab.
(vacebl)

CP
(4achbl)

MHHOBaLUl.

copmbl
3aHATUN

dopma
TeKyLlero
KOHTpOns

Paspgen 1. MaremaTtndeckoe
MozenvMpoBaHune CIOXHbIX
XUMMUKO-TEXHOOTMYECKUX CUCTEM

Tema 1. XUMUKO-TEXHONOrM4Yeckas
cucTema kak o6 bekT MoaenMpoBaHus.
MpakTnyeckoe 3aHaTMe "lNMocTaHoBKa 3agad
CuHTEe3a 1 aHanmsa XTC"

10

nn

Tema 2. WNHTerpanbHble MeTogbl pacyeTta
napameTpoB XUMMKO-TEXHOSNOTMYECKMX
cucTem.

MpakTnyeckoe 3aHdaTHe "Pacuet
MaTepuanbHbIX MOTOKOB B 3amkHyTon XTC
MaTpUYHbIM MeToaoM"

JlabopatopHaa  pabota  "Peanusauus
MaTPUYHOrO MeToAa pacyeTa 3aMKHYTbIX
XTC B cpene Mathcad"

nn

Tema 3. []ekOMNO3WLMOHHbIE MEeTOoAbI
pacyeTta napameTpoB XUMUKO-
TEXHOMNOrMYECKNX CUCTEM.

MpakTtnyeckoe 3aHATME  "CTPYKTYPHbIN
aHanus 3amkHyTon XTC"

JNlabopaTopHass  pabota  "Peanusauun
OEKOMMO3MUMOHHOIO  MeToda  pac4yeTa
3aMkHYTbIX XTC B cpege Mathcad"

nn

(ON]

Paspen 2. MaTtemaTunyeckne mMoaenu
3NEeMEeHTOB XUMMUKO-TEXHONOMNYECKUX
cucTtem

Tema 4. Obwue nogxodbl K NOCTPOEHUIO
OEeTePMUHNPOBAHHbIX MaTemMaTU4ecKmnx
Moaenen obbekToB XUMUNYECKOM
TEeXHONormu.

MpakTnyeckoe 3aHaTHE "TunoBble
MaTtematudeckne mogenun anemeHtoB XTC
N UX NpUMeHeHune"

10

10

nn

Tema 5. MogenupoBaHue rMapaBiN4eCcKnx
cucTem.

MpakTnyeckoe 3aHsATME MocTtpoeHune
MaTemaTU4ecKom Moaenu npouecca
NCTEYEHUS XXNOKocTn"

JlabopaTopHasi paboTta "Pacuer
napamMeTpoB UCTEYEHUS XNOKOCTH"

nn

Tema 6. MopgenupoBaHue CTPYKTYpbI
MOTOKOB.

MpakTnyeckoe 3aHATMEe "OnpepeneHuve
napameTpoB MoAernen CTPYKTypbl noToka"
JlabopaTtopHasi pabota "OnpegeneHue
MOLEN MPOMBIWSIEHHOrO peakTopa C
ncnonb3oBannem NMN3BM"

nn

Tema 7. MogenupoBaHue npoLeccoB
TennoobmeHa.

MpakTnyeckoe 3aHaTMe "MopgenupoBaHue
TEeNnoobMEeHHbIX annapaToB C  y4eToM
CTPYKTYpbl NOTOKOB"

JlabopaTtopHaa paboTta "OnpegeneHue
napameTpoB TennoobmeHa c
ncnonb3oBaHmem N3BM"

nn

(ON]




Tema 8. MopgenvpoBaHue
XMMUYECKOrO NMpeBpaLLEeHUS.
lMpakTnyeckoe 3aHATME "MopenupoBaHue
XUMUYECKMX peakTopoB c y4eToMm
BbIOpaHHOW MAPOAMHAMWYECKOW MoZenu 1 1

nporleccos

10

CTPYKTYpbl NOTOKOB"

JlabopaTopHasi
KMHETUYECKMX
XUMUYECKON

pasnuyHoro Tmuna"

pabota "OnpegeneHwue
XapaKTepPUCTMK  CMOXHOM
peakumm B peakTopax

nn

Tema 9.

MpakTnyeckoe

HaMMEeHbLUMX KBaapaToB" 1 1 2

JlabopaTopHas

MeToga HauMeHbLUMX KBaApaToB B cpene

Mathead"

Tema 9.
MaTemaTunyeckme Moaenu.

dmnunpnyeckne
3aHATHe "MeTon,

paboTa "Peanunsauus

7,75

nn

Wtoro B cemecTpe (Ha kypce ansa 3A0) 9 9

18

71,75

KoHcynbTaumm 1 npoMexyToyHast

aTrectauus (3ader) 025

Bcero koHTakTHasa pa6orta n CP no

36,25

AVCUUNNnHe

71,75

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTnpoBaHue y4eGHbIM NaHOM He NPeayCMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NMPOBEQEHUA MPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHme nokasatenemn, KpUTepMeB U CUCTEMbI OLlEeHUBaHNA pe3ynbTaToB 00y4eHuUs
5.1.1 NMokasaTtenu oueHUBaHUA

Kon HanmeHoBaHuMe oueHo4YHOoro
MokasaTenu oueHnBaHUA pesynbTaToB 0by4eHus
KOMMeTeHUUN cpeacTea
MpuBoaut oO6GlWee onpegeneHne MaTemMaTU4ecKkon Moaenu wu
onucaHve ee napamMeTpoB, XapakTepu3yeT MOAXOAbl K MOCTaHOBKE
3afjayn pacyeta no mopensam, onpeaensieT poflb MaTeMaTU4eCcKoro
MOLENMPOBaHUA B  TEXHOMOIMMYECKMX pacyeTax U Hay4vHbIX
nccrneaoBaHusIX.
Bonpocbl YCTHOro
cobecenoBaHus
OMNK-4 OnpepgenseT wucxogHble [AaHHble, BbIOOpP (OpPMbI  ypaBHEHUS, MPaKTUKO-OpUEHTUPOBAHHbIE
OﬁOCHOBvbIBaeT BbIOOp HeobxoauMMbIX MEeTOAOB Ans  NONy4YeHus sanaHus
Mogernen XMMMUKO-TEXHOSTOMMYECKNX NPOLLECCOB. TecToBbIE 3a0aHNS
BbINONMHAET MpOEKTHble WM MNOBEPOYHblE pacyeTbl MO  MoOZENU
(MogenupoBaHve rMapaBlIUYECKNX CUCTEM, XMMMUYECKOW KMHETUKW,
TennoobmeHHoOW annapaTtypbl W Ap.), aHanusuMpyeT pesynbTaThbl
MOAENTMPOBaHUS, MPOBOANT BbIMUCIUTENbHbIN 3KCNEPUMEHT.
OnucbiBaeT Noaxoapbl K peLIeHNI0 3a4ayn annpokcumaumm TabnmyHo
3agaHHoM pyHKUMK (Tabnmubl HabnaeHW), bopmMynupyeT NPUHLMN
HaMMeHbLUMX KBaApaToB, AaeT onpefeneHns ©6a3oBbiX MNOHATWN
perpeccuoHHOro aHanmaa.
Bonpocbl YCTHOro
MpeobpasyeT 3MMNMPUKO-CTAaTUCTMYECKME MOAenu Ans oueHkn ux|cobecenosaHus
OrK-5 KO3(P(PMLUMEHTOB C UCMONb30BaHMEM MNpPOrpaMMHOro obecneveHus, [[TpakTUKo-OpueHTUpOBaHHbIE

pauMoHanbHO  WCMOINb3yeT  MaTemMaTU4ecKon
06paboTky pesynbTaToB SKCNepuMeHTa.

CTaTUCTUKn  Onsa

OueHvBaeT Koa(pPULUMEHT SMMMPUYECKUX MOAenei Ha ocHoBe
PErpeccroHHOro aHanvaa, oueHuBaeT pesynbTaTbl annpokcumaumu
npy 06paboTKe Pe3ynbTaToB aKTUBHbIX Y MACCUMBHBIX 3KCNEPYMEHTOB.

3anaHund
TecToBble 3agaHusA

5.1.2 Cuctema v Kputepum oLeHMBaHUA

LWkana oueHvBaHuns

KpuTepun oLeHMBaHUA CPOPMMPOBAHHOCTU KOMMNETEHLIMIA

YcTHOe cobecenoBaHue

MucbmeHHasn paboTa

3ayTeHo

o6yqarou.lm7|c;| nokasbiBaeT
BCECTOPOHHEE 3HaHMe OCHOB 3KOJ10run,
opneHTUubveTCcd B




OCHOBHbIX NMOHATUSAX, TepMUHax "
onpeneneHunsix, He aonyckaet
CYLLIECTBEHHbIX OWNBOK BO BpeMsi YCTHOro
cobecenoBaHus. Obyyvatowmiica naér
OTBETbI Ha BCE MOCTaBEHHbIE BOMpPOCHI,

copepxaHune OTBETOB nossonset
NONOXNUTENbHO XapakTepu3oBaTtb
cchopMmnpoBaHHOCTb KOMMNEeTEHUUN.

ObyuatoLwmics NpaBUNbHO U B JOCTAaTOYHOM
ob0beme BLINOMHSET NpakTu4eckoe 3agaHue

He 3auteHo JonyckaeT npu OTBETe Ha  BOMpPOChHI
CyLlecTBeHHble  owWwuWbKKM,  comepxaHue
OTBETOB noseonsieT oTpuULaTeNnbLHO
XapakTepusoBaTb chopMMUPOBAHHOCTb

o6yqa+ou.|,m7|c;| He wunmMeeT [OOCTaTO4YHOro
YPOBHA 3HaHUA ANCUNNIINHBI, nroxo
OpUEeHTUpPYeTCAa B OCHOBHbLIX MNOHATUAX WU
onpegeneHndax, HEeKOPPEeKTHO nNoHMMaeT
CYLWHOCTb NOCTaBJIEHHbIX BOMPOCOB,

komneTeHuun. OOy4valoWwmUncs He MoXeT
BbINOMHUTb NpPaKTU4YecKkoe 3afgaHne

5.2 TunoBble KOHTPOJIbHbIE 3aA4aHUA UM UHble maTepunanbl, HeobXxoauMbIle ANA OLEHKU 3HaHUN, yMeHMVI,

HaBbIKOB U (MNK) onbiTa AeATENbHOCTU
5.2.1 NepeyeHb KOHTPOSNbHbLIX BONPOCOB
Ne n/n | PopMynnpoBKM BONpPOCOB
Cemectp 10

1 MoHATMe xMMuko-TexHonornyeckon cuctemol (XTC). SnemeHTsl XTC. TexHonormyeckme onepaTtopsl, nx
HasHa4yeHve 1 yCnoBHble 0603HaYeHUS.

2 MpuHUuMnbl noctaHoBkM 3agad pacyeTta XTC. MNoHATMA cuHTe3a n aHanusa XTC.

3 PasomkHyTbIe 1 3aMkHyTble XTC. Tunbl cBA3en mexay anemeHtamm cuctemel. OcobeHHOCTM pacyeTa
Pa30MKHYTbIX U 3aMKHYTbIX XTC.
CylHoCTb MHTerpaneHbiXx metogos pacyeta XTC. [puMeHUMOCTb, AOCTOMHCTBA M HEQOCTaTKN UHTErpanbHbIX

4 meTofoB. PacueT matepuanbHbix notokoB XTC uHTerpanbHbIM METOAOM Ha OCHOBE YpaBHEHUIN MaTepuanbHoro
6anaHca 1 NMHeNHbIX ypaBHEHWU CBS3N.
CyLIHOCTb AeKOMMO3NLIMOHHbBIX MeTodoB pacyeta XTC, nx NnpUMEHNMMOCTb, AOCTOMHCTBA U HEAOCTATKW.

5 CTpyKkTypHbI aHanu3 3amkHyTon XTC. Peanusaums utepaumoHHblx anroputmos pacyeTta XTC Ha ocHoBe
pe3ynbTaToB CTPYKTYPHOrO aHannsa CXembl.

6 [eTepMnHMpOBaHHbIE MaTeMaTUYeCckne MOAENW: onpeaeneHue, Noaxoabl K NOCTPOEHUO, OCHOBHbIE
COCTaBnALLME MOJENEN.
MpuHUMNEl yyeTa 0cobeHHOCTEN TMAPOANHAMUYECKOW CTPYKTYPbl MOTOKOB BELLECTBA NpW MOCTPOEHUN

7 AEeTEePMVHUPOBAHHbIX MaTeMaTUYEeCKNX MOAEene.
TvnoBble Mogenu CTPYKTYpbl MOTOKOB BELLECTBA B annaparax: OCHOBHbIE AOMYLUEHNS 1 0b6nacT NpUMEHEHUS.

8 MaTemaTnyeckoe MOAeNMpoBaHue rmapaBnnyecknx cuctem. MNapameTpel rmgpaBnmyecknx cuctem. Mogens
Tpy6onposoga. MogenvpoBaHue NpoLiecCoB UCTEYEHUS XNOKOCTEN U3 eMKOCTEN

9 MogenupoBaHue TennoobMeHHOro annapara Ha OCHOBe Moenu naeanbHOro CMeLLEHUsS 1 s4eevHon Mogenu.
MopenvpoBaHune TennoobmeHHoro annaparta 6e3 M3aMeHeHUs1 arperaTHoOro COCTOSIHUSI TeNMOHOCUTeneln Ha

10 |ocHoBe MoAenu naeanbHOro BbiTecHeHnsl. OCOBEHHOCTU peLLEHNs CUCTEMbl YpaBHEHWI AN NPOTUBOTOYHOMN U
NPOTMBOTOYHOW CXEMbI ABMKEHUSA TENSIOHOCUTENEN.

11 MaTemaTtnyeckoe MogenMpoBaHNE XMMUYECKOWN KNHETUKM.

12 MopenvpoBaHne XMMM4ecKoro npespatleHns B peaktopax. Mogernb XMMUYeckoro peakropa ngeansHoro
cMelleHus. Moaenb XMMMYeCcKoro peaktopa ngeanbHOro BblITECHEHUS.
OMNMpUKO-CTaTUCTUHECKME MaTeMaTM4eckne Mogenu B aBTOMaTU3MpoBaHHbIX pacyeTax. VicxogHble AaHHble

13 Ansi nocTpoeHus mogenew. Boibop hopmbl ypaBHeHun. ObLyas nocTaHOBKa 3a4aym NOCTPOEHNst Modenen
AaHHOro Tmna.

14 OCHOBHbIE NPUHLMMNBI MOCTPOEHUS AMNUPUKO-CTAaTUCTUYECKNX MOAENEN: HE3aBUCUMbIE NMEePEMEHHbIE, DaKTopbI,
YHKLUMN OTKNMKa, 06beM BbIBOPKK, BIBOPOYHbIE OLIEHKU U Ap.

15 MeToa HaumMeHbLLUX KBaApaToOB U €ro NCMonb3oBaHWe Npy oueHKe KO3(HULMEHTOB NMNHENHBLIX PErPECCUOHHbIX
ypaBHeHW. BbiBoa cncTeMbl ypaBHEHWI.




5.2.2 TunoBble TecTOBbIe 3aAaHUA

He npegycMoTpeHbl.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3afgaym, Kenchbl)

Mpymepbl NPaKTUKO-OPUEHTUPOBAHHLIX 3a4aHnin NpuBeAeHbl B npunoxeHumn k P,

5.3 MeToanyeckue matepuansl, onpegensiolie npoueaypbl oLeHMBaHUs 3HaHUW, YMeHUW, BNnaaeHU (HaBbIKOB
1 (UnN) NPaKTUYECKOro onbITa AeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4atrowerocsi K npomMexyTo4HoW aTrecTtaumm U NopsaoK NMUKBMAALUKN akageMU4eckon
3aj0MKEHHOCTH

lMpoBedeHne NPOMEXYTOYHOW aTTecTauun perfameHTMpPOBaHO floKanbHbIM HOpMaTuMBHbIM aktom CII6ryrTn
«lMonoxeHne o0 NpoBeAeHMN TEKYLLLETO KOHTPONSA YCNeBAaeMOCTM U MPOMEXYTOUYHOM aTTecTauumn obyyaroLmnxcay
O6sizaTeNbHOE  BLIMOSIHEHME MpPOrpaMMbl  MPaKTUYECKUX  3aHSTUIA, abopaTopHbiX paboT, ychnewHoe
NPOXOXAEHME TEKYLLEro KOHTPONs
5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauuMm No gucumninHe

YcTHas + MuceMeHHas KomnbloTepHoe TecTupoBaHue WHas

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AMCLUNINHEe

HeobxoanMo MCKM4YMTb BO3MOXHOCTb MCMOMNb30BaHUSI TEKCTOBbIX U MHbIX MaTepuarnos, B T. 4. MaTepuaros,
pa3sMelLLeHHbIX B MHMOPMALMOHHO-TENEKOMMYHMKAUNOHHON ceTn WIHTEpHeT, BO BpeMsi NMPOBEAEHUSI NPOMEXYTOYHOM
aTTecTauum

6. YHEBHO-METOAMYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNNUHBI
6.1 YyebHasa nutepatypa

ABTOp 3arnasue | MN3paTenbcTBO [oa nspaHnsa | Ccbinka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
EspokumoB, A. H.,[MogenuposaHue XUMUKO-| CaHkT-lMNeTepbypr: CaHKT- http://www.iprbooksh
KypauH, A. B. TEXHOMOrM4YecKMx MpoLeccoB MeTepbyprckmn 0p.ru/102527.html
(akcneprMeHTanbHo- rocyapCTBEHHbIN 2018
CcTaTUCTU4EeCKMe Mogenn) yHMBEPCUTET

NPOMBbILLINEHHbIX
TEXHONOrMN 1 gn3anHa

BycbirvH H. HO.,|MogenupoBaHue aHepro- w http://publish.sutd.ru/

Barpos W. B. pecypcocbeperatoLmx tp_ext_inf_publish.ph
npoueccoB B  XMMWUYECKOMU Cr6.: CR6rynTa 2017 p?id=2017897
TEXHOMNOrMn, HedTEXMMUN U
BuotexHonoruu.
J1abopaTopHbIN NpakTUKym

3akrenm, A. 0. Obwas XUMmn4eckas http://www.iprbooksh
TexHonorns. BeepgeHve B 0p.ru/66419.html
MoJenuposaHue XUMUKO- Mocksa: Jloroc 2014

TEeXHOJI0r'M4eCcKnx npoLeccon

6.1.2 lononHuTenbHasa y4yebHasa nutepartypa

®ponos B. ¢. Jlekummn no kypcy «[pouecchl 5 i http://www.iprbooksh
M annapatbl  XMMWUYECKOM Ca;ﬁhﬂﬂﬁ;eﬂpf_lypr. 2017 0p.ru/67349.html
TEXHOMOrUM»

PomaHkoB M. I.,|MaccoobMeHHble  MpoLEecchl CankT-MeTen6yor: http://www.iprbooksh

®ponos B. d.,[xmmmyeckon TexHonornm XI/IMI/IS,EI,F,)A'IYP ) 2017 op.ru/67361.html

®nuciok O. M.

EBookmmoB A.H.,|MogenuposaHue XUMUKO- http://publish.sutd.ru/

KypauH A.B. TEXHOITOrMYECKUX MpOLIeCCOB : . tp_ext_inf_publish.ph
(3kcnepuMMeHTanbHo- CaHkT genT;rpf%ghBUJTS 2018 p?id=201912897
cTaTUCTUYECKNE MOAENN)

BycbirnH H. 0.,|MogenupoBsaHue XUMMKO- http://publish.sutd.ru/

CamapuH B. . TEXHOJTOrMYECKMX MPOLIECCOB. C6.: CM6rynTa 2019 tp_ext_inf_publish.ph

KoHTponbHas paboTta p?id=2019135




BycbirvH H. O.,|ABTOMaTM3NPOBaHHbIE http://publish.sutd.ru/
Barpos W. B. pac4yeTsl XUMUKO- tp_ext_inf_publish.ph
TEXHOOMMYECKNX cucTem. Cnoe.: crneryntg, 2015 p?id=2493
WHTerpanbHble "
OEKOMMNO3NLIMOHHbIE MEeTOAbI
PomaHkos, M. .,|MeToabl pacyeTa npoueccos http://www.iprbooksh
®ponos, B. d.,|n  annapaToB  XMMW4YeECKOW CankTt-lNeTepbypr: 2020 0p.ru/97815.html
®nuciok, O. M. TexHonormm  (npumepbl  ” XNUMN3OAT
3agayn)

6.2 MNMepe4yeHb npodeccuoHanbHbIX 6a3 AaHHbIX U1 UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM
OnekTpoHHO-6nbnmoTeyHas cucrema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/

6.3 MNepe4yeHb NULEH3UOHHOIo U CBO6OAHO pacnpocTpaHAeMoro NporpamMmmMHoOro obecneyeHus
Microsoft Windows
MicrosoftOfficeProfessional
Mathcad Education — University Edition Term
MHTepHeT-TpeHaxepbl B cdhepe obpasoBaHud

6.4 OnncaHue maTepuanbHO-TEXHUYECKON 6a3bl, HEOOXO0AMMOWN ANns ocyLlecTBEeHMA o6pa3oBaTesibHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHne

MynbTumeauiiHoe oGopyaoBaHWe, KOMMNbIOTEPHAs TEXHMKA C BO3MOXKHOCTbLIO MOAKIIOUYEHNS K CETH
KomnbtoTepHbIn knacc |«MHTepHeT» 1 obecneyeHnem [oCTyna B SNEKTPOHHYH WMHMOPMaLMOHHO- oBpasoBaTenbHyHo
cpeay

MynbTumeauiiHoe obopyoBaHue, cneuyanu3poBaHHas Mmebens, fJocka

JlekumoHHas
aygutopusi




MpunoxxkeHue

pa6oqe1‘/’| nporpammbl gmcumnanHel _ MoaennpoBaHme XMMUKO-TEXHOAOIMYECKUX NPOLLECCOB

HaumMeHo8aHue AUCYUMNAUHbI

rno Hanpas/IeHUIO NOATOTOBKU 18.03.01 Xumundeckas TeXHONorns
HanmeHoBaHue OMN (Nnpodunsa): _ Xumumueckas, G1O- N HAHOTEXHOMOrMK BOMOKHUCTLIX MaTepuarnos

5.2.3 TunoBble NpaKTUKO-OPMEHTUPOBaHHbIe 3agaHuA (3agaun, Keucobl)

Ne r/n YcnoBus TMNOBbLIX 3a4ady (3agad, KeNcoB)

1 _E
MpoaHanuaupyite ypasHeHne Appennyca K=Kye RT ¢ Toukn 3peHuss noaxoga K OLEHKe

NpeaaKCnoHeHUManbHOro MHOXUTENS U SHEPrum akTMBaLMM MeTOA0M NMHerHow perpeccun. Onpegenute
BMA DYHKLMKM OTKNMKa 1 bakTopoBs. [peanoxute nporpammMHble cpeacTBa peLleHns 3agadn.

2 B annapat noctynatoT 2 BXOAHbIX NOTOKa, Ans KOTOPbIX 3aAaHbl 06beMHble pacxogbl Vi 1 Vz (B M3/4), n 2
BbIXOAHbIX C 06beMHbIMK pacxodamu Va 1 Va. MNOTHOCTM BCEX NOTOKOB U3BECTHbI, 0603HAYMM UX KaK p1,
P2, p3, p4 COOTBETCTBEHHO. 3anuwinTe ypaBHeHUss matepuansHoro GanaHca.

3 Onsa xumunyeckon peakuun, npoTtekaroLen no cxeme Ai1+Az — 2 Az sanuinTe KUHeTUYEeCKMe ypaBHEHUS.
Mpennoxute MeToa 1 NporpamMMHbIe CpeacTBa AN peLleHns ypaBHEHWN.
4 —_——
=== i
e :-}l
Ky :____:":— K
o= 30 w2 - -
MocTporiTe mMaTemMaTU4eckyld MoAeNb ruapaBnuyeckon cuctembl. Onpegenvte U3MEHEHWE YPOBHS
XnakocTtn (beH3on — Tonyon) B eMKocTax Ha uHTepsane [0, 60]. B HayanbHbIN MOMEHT BPEMEHN YPOBEHb
xmagkoctn B cocygax Hi = 10, Hz = 8 M. KoHueHTpaumsa 6eHsona-50 %. $=C=¢3=1. OnameTp
natpybkos 0,021 m. CeueHue pe3epByapoB $,=5,=2 m2. Temnepatypa xugkoctun — 25 °C.
5 B T1abnuue npuBegeHa 3aBMCUMOCTb [aBMEHUS HACbIWEHHOro napa AuvMeTtunauetramuga ot
TemnepaTypsbl.
Xt, °C 25 40 70 90 110 130 150 165
Yp, klMa 0,17 1,1 3,36 5,94 9,68 15,1 34,7 50
Hangnte koahrumMeHTbl ypaBHEHUA U YCTaHOBUTE, Kakoe 13 NpUBEAEHHbIX COOTHOLLEHUN HanNy4yLLmMM
06pa3oM onucbIBaeT SKCNEPUMEHTarbHble AaHHbIE?
A A A
Inp=—+B8B, hp=—+B+ChT,; hp==+B+ChT+DT;
T T T
A 2
hp=—+B+ChhT+DT+D,T"-
T
6

Onpepenure onTUManbHoe BpeMs NPOBEAEHWUS XUMUYECKOW peakuum A, ky > A, ky >A,; B

peakTope MaeanbHOro BbITECHEHUS, MPUHSB B Ka4yecTBe KpUTEpUsi ONTUMAarbHOCTU BbIXOA LIENEBOro
KOMMOHEeHTa Aa.

3HaueHMs KOHCTaHT CKOpPOCTEN peakunm: k, = 0,4 MUK k2 =0,1 mun.

HavanbHble KOHLEHTPaLIMN KOMMOHEHTOB: clo =0,5 kmonb/m3; Cg =0; Cé) =0.
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