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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 Ans KOHTPOrns 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 MaTeMaTUKu U MaTeMaTM4ecKOW CTaTUCTUKM Ans  MOAENVPOBAHUS 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 AUCLUUMINHE

HavnmeHoBaHWe u cogepkaHve pasaernos,
TEM U y4EOHBIX 3aHATUIA

CemecTp
(kypc ans
3A0)

KoHTakTHasa paboTa

Tlek.
(4acobl)

Mp.
(vacnbl)

Nab.
(vacebl)

CP
(4achbl)

MHHOBaLUl.

copmbl
3aHATUN

dopma
TeKyLlero
KOHTpOns

Pasgen 1. lMMpuHumMnbl MaTeMaTU4ecKoro
MozenvMpoBaHune CINOXHbIX XUMUKO-
TEXHOJTOrMYECKMX CUCTEM U UX 3NIEMEHTOB

Tema 1. XUMMKO-TEXHOMOrn4yeckas
cuctemMa  Kak OOBbeKkT MOoAenupoBaHUA.
lNocTaHoBKa 3aga4 cuHTe3a u aHanusa XTC

nn

Tema 2. VIHTerpanbHble MeToabl pacyeTa
napameTpoB XUMMKO-TEXHOOMMYECKUX
cuctem. PacyeT maTepumanbHbIX NOTOKOB B
3amMkHyTON XTC MaTtpuyHbiM METOAOM

12

nn

Tema 3. [JekoMno3vuMOHHbIE MeTOoAbl
pacyeTa napameTpoB XMIMUKO-
TexHonormdyeckux cucteMm. CTpyKTYpHbIV
aHanu3 3amkHyton XTC. WTepauuoHHbIv
NOAXOA K pacyeTy 3amkHyTbix XTC npwm
peanu3auvv 4eKOMNo3nLUMOHHOIo MetToga

12

nn

WUtoro B cemecTpe (Ha kypce ana 3A0)

32

KoHcynbTaumm n npoMmexyToyHas
aTTecTaums - HeT

Paspgen 2. OcHoBHble MeTOAbl pacuyeTa
napameTpoB XUMUKO-TEXHOMNOMMYECKNX
CUCTEM U X 3NEMEHTOB

Tema 4. Obwue nogxodbl K NOCTPOEHUIO
OEeTePMUHNPOBAHHbIX MaTemaTU4ecKmnx
Mmoaeneun ob0bekToB XUMUYECKOMN
TEXHONOrnMN.

MpakTnyeckoe 3aHaTHE "TunoBble
mMatemaTudeckne moaenu anemeHtos XTC
N UX NpUMEHeHne"

10

Tema 5. MogenupoBaHue ruapaBnn4eCcKnx
cucTem.

JlabopatopHas paboTta "Pacuert
napameTpoB UCTEYEHUSA XNaKocTn"

10

Tema 6. MogenupoBaHue CTPYKTYpbl
NMOTOKOB.

Mpaktuyeckoe 3aHatTve "OnpegeneHue
napameTpoB MOAENen CTPYKTYpbl NoToka"

10

Tema 7. MopgenupoBaHue mnpoLEeCCOB
TennoobmeHa.

NabopatopHas pabota "OnpegeneHue
napameTpoB TennoobmeHa c
ncnonb3oaHnem N3BM"

10

Tema 8. MopgenupoBaHue npoLECCOB
XMUMUYECKOro NpeBpaLleHuns.
MpakTtnyeckoe 3aHaTne "MopgenupoaHue
XUMUYECKUX  pEeaKkTopoB C  ydeToMm
BbIOpaHHOW TMAPOAMHAMWYECKON MOAENM
CTPYKTYpbl NOTOKOB"

10

Tema 9. BMmnupuyeckne martemaTuyeckue
Moaenu.
JlabopaTtopHass  pabota  "Peanusauus
MeToOa HauMeHbLUMX KBagpaToB B cpefe
Mathcad"

10

O,1,K

WUtoro B cemecTpe (Ha kypce anga 3A0)

60

KoHcynbTauum n npomexyTodHas
aTTectauusa (3aver)

0,25




Bcero koHTakTHasa pa6ota u CP no

12,25 92
OUCLMMIIMHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTnpoBaHue y4ebHbIM NaHoOM He NPeayCMOTPEHO

5. ®OH[} OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMA

5.1 OnucaHue nokasaTteneu, KpuTepmeB U CUCTEMbI OLleHUBaHUSA pe3ynbTaToB 00y4yeHUsA
5.1.1 NMokasaTenu oueHUBaHUA

Kopg HanmeHoBaHWe oLeHOYHOro
MNMokasaTenu oueHnBaHWs pesynbTaToB 0byyYeHuns
KoMneTeHuun cpeacTea
MpuBoguT obLee onpeaeneHne maTteMaTUYECKON MOENN U ONUCaHUE
ee napameTpoB, XapakTepusyeT MOAXOAbl K MOCTaHOBKe 3agayu
pacyeta no MogensM, onpegenseT pofb MaTeMaTU4ecKoro
MOOENVPOBaHNSA B  TEXHOMOTMMYECKMX pacyeTax M HayuHbIX
nccrnenoBaHusaX.
Bonpochl YCTHOro
cobecenoBaHus
OnK-4 OnpegensieT wucxogHble AaHHble, BbIGOP OpPMbI  ypaBHEHWS, MPaKTKO-OPUEHTUPOBAHHbIE
obocHoBbIBaeT BbIGOp HeobGXxoauMbIX MEeTOAOB Ans  NofyyYeHus sanaHus
MoZenen XMMUKO-TEXHONOMMYECKNX MPOLLECCOB. TecToBble 3a0aHNS
BbinonHseT npoekTHble WM NOBEepOYHble pacyeTbl MO  MoAenu
(MogenupoBaHue rMapaBnMYEcKMX CUCTEM, XMMUYECKOW KUHETUKM,
TennoobmeHHOW annapaTtypbl W Ap.), aHanusuMpyeT pesynbTaTbl
MOOENVPOBAHWS, MPOBOAMT BbIMUCIIUTENbHbIV SKCNEPUMEHT.
OnucbiBaeT Noaxodbl K peLleHnio 3agadm annpokcumaumn TabnmyHo
3agaHHon doyHKUMM (Tabnuusl HabnogeHuin), dopMynupyeT NpUHLMN
HaVMeHbLUMX KBagpaToB, [JaeT onpeaeneHnsi 0a3oBblX MOHATUNA
perpeccuMoHHOro aHanmaa.
Bonpocbl YyCTHOro
Mpeobpa3yeT 3MNUPUKO-CTATUCTUYECKME MOAENW [Ansi OueHku wux|cobeceqoBaHus
Ol1K-5 K03(hPULIMEHTOB C MCMOMb30BaHWEM NpoOrpamMmHoro obecneyeHus, |[1paKTMKO-OpUeHTUPOBaHHbIE

pauMoHanbHO  UCMONb3yeT  MaTemMaTU4ecKoi  CTaTUCTMKM  Ans
06paboTkM pesynbTaToB SKCNepuMeHTa.

OueHnBaeT KoOI(PHUUNEHT SMMUPUYECKMX MOLENEN Ha OCHOBe
pPEerpeccMoHHOro aHanumsa, oueHMBaeT pesynbTaTbl annpoKcrMauum
npu 06paboTke pe3ynbTaToB aKTUBHbIX U MACCUBHbLIX 3KCNEPUMEHTOB.

3afaHuns
TecToBble 3agaHusA

5.1.2 Cuctema u

KpUTepun oLeHNBaHUsA

LLikana oueHmBaHu4

KpuTepun oueHnBaHUA CopMUPOBaHHOCTY

KOMMNeTeHLnn

3a4TeHo

ONCUMNINHBI, OPUEHTUPYETCS B OCHOBHbIX
MOHATUAX, TEPMMHAX U ONpeaeneHnsax, He
JonyckaeT CyLeCTBEHHbIX OWwnbok BO
BpeMsi YCTHOIo cobecenoBaHusl.
O6yvatowmiica [aét oTBeTbl Ha Bce
MoCTaBrEHHbIE BOMPOCHI, COAEPXaHue
OTBETOB nossonseTt NONOXUTENBHO
XapakTepu3oBaTb cchopMmMpoBaHHOCTL
koMneTeHumi. Oby4yatoLMincs NpaBUIbHO
M B [O0OCTaToOYHOM OObEME BbINMOMHAET
npakTuyeckoe 3agaHve

YcTHoe cobecenoBaHne MucbMeHHas paboTa
obyyatowmiica nokasbiBaeT
BCECTOPOHHEE 3HaHue OCHOB

He 3auteHo CYLWHOCTb NOCTaBJ1€HHbIX BOMNpPOCOB,

o6yqa+ou.|,w?10ﬂ He unmMeeT [OOCTaTO4YHOro
YPOBHA  3HaHUA  OUCUUNIIUHBI,  NJIOXO0
OPUEHTUPYETCA B OCHOBHbIX MOHATUAX U
onpeneneHndax, HeKOPPEeKTHO MnoHumMaeT

JonyckaeT nMpu OTBeTe Ha BOMPOCHI
CYLLLECTBEHHblE  OLINGKM, coaepkaHue
OTBETOB  MO3BOMSET  OTpULIATENbHO
XapaKkTepn3oBaTb ChOPMUPOBAHHOCTb




komneTeHuun. OBy4valoWUnca He MoXeT
BbINONMHUTb NpaKTU4eckoe 3agaHne

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA NN UHbIe MaTepuarnbl, HeO6XoAMMbIe AN OLleHKN 3HAHUWA, YMEeHUN,
HaBbIKOB U (UNX) onbiTa AesATeNIbHOCTH
5.2.1 NepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | PopMynnpoBKM BONPOCOB
Kypc 5

1 MoHaTue xnmmko-TexHonormnyeckon cnucremsl (XTC). AnemeHTbl XTC. TexHonornyeckne oneparopsbl, Nx
HasHa4yeHue 1 yCcrnoBHble 0603Ha4YeHNs.

2 MpuvHUMNBI NnocTaHoBkK 3agad pacyeTa XTC. NoHATusA cuHTe3a u aHanmsa XTC.

3 Pa3omkHyTble 1 3aMkHyThle XTC. Tunbl cBsi3en Mexay aneMeHTamu cuctembl. OcobeHHOCTH pacyeTa
pa3oOMKHYTbIX U 3aMKHYTbIX XTC.
CyLHOCTb nHTErpanbHbix MeTogoB pacyeta XTC. [IpMMeHUMOCTb, AOCTOMHCTBA M HEAOCTaTKN UHTErpanbHbIX

4 meToaoB. Pacuet matepunanbHbix notokoB XTC vHTerpanbHbIM METOAOM Ha OCHOBE YpaBHEHU MaTepuanbHOro
GanaHca 1 NMHENHbIX YpaBHEHWU CBSA3N.
CyLHOCTb AEKOMMNO3ULMOHHBIX MeToAoB pacdeTa XTC, nx NpUMEHMMOCTb, JOCTOMHCTBA U HEOOCTaTKM!.

5 CTpyKTYypHbI aHanm3 3amkHyTon XTC. Peanusauns ntepaumoHHbix anroputMmoB pacdeta XTC Ha ocHoBe
pesyrnbTaToB CTPYKTYPHOro aHanu3a CXeMbl.

6 [deTepMnHMpoBaHHbIE MaTemaTM4ecKk1e MOAenM: onpeaereHne, NoAXoAb! K MOCTPOEHMIO, OCHOBHbIE
cocTaBnsowue Mogenen.
MpuHUMNbI y4eTa ocobeHHOCTeN rMapoaMHAMUYECKON CTPYKTYPbl MOTOKOB BeLLeCcTBa Npu NOCTPOeHUN

7 OEeTEPMUHUPOBAHHbBIX MaTEMaTUYECKUX MOJENEN.
TvnoBble MOAENN CTPYKTYPbl MOTOKOB BeLLecTBa B annapaTtax: OCHOBHblE A0ONYyLLEHNS U 06racTu NpUMeHeHus.

8 MaTemaTtuyeckoe MogennpoBaHue rngpaBnuyeckmx cuctem. NapameTpel rmapaBnmyeckmnx cuctem. Mogenbs
Tpybonposoga. MogenvpoBaHne NpoLeccoB UCTEYEHUS XUOKOCTEN N3 EMKOCTEN

9 MopgenupoBaHue TennoobMeHHOro annaparta Ha OCHOBE MOAENW UaeanbHOro CMELLEHUS N A4EEYHOW MOLENN.
MopenupoBaHue TennoobmMeHHOro annaparta 6e3 U3MeHeHNs arperaTHoOro COCTOSIHUSI TENJTOHOCUTENEN Ha

10 |ocHoBe moaenu ngeansHoro BoelTecHeHNs. OCoOb6eHHOCTU peLleHns CUCTEMbI YpaBHEHWUI A4S MTPOTUBOTOYHOW U
NPOTUBOTOYHOWN CXEMbI OBWKEHUS TENNIOHOCUTENEN.

11 [MaTemartuyeckoe MOOENUPOBAHUE XUMUYECKOW KMHETUKM.

12 MopgenupoBaHue XMMMYEeCKOro NpeBpaLleHms B peaktopax. Mogenbs XMMUYeCKOro peaktopa ngeanbHoro
cMelleHns. Mogenb XMMWYeCcKoro peaktopa naeanbHoOro BblTECHEHNS.
OMMMpUKO-CTaTUCTMHECKNE MaTeMaTU4eckne Mogeny B aBToMaTn3MpoBaHHbIX pacyeTax. MicxoaHble gaHHble

13 |onsa noctpoeHus mogenen. Beibop dhopMbl ypaBHeHU. ObLLaa NnocTaHOBKA 3a4a4uM NOCTPOEHUS Moaenew
AaHHoro Tuna.

14 OCHOBHbIE NPUHLMMNbI MOCTPOEHUS SMMUPUKO-CTATUCTUHECKUX MOAENEN: HE3aBUCUMbIE NEPEMEHHbIE, haKTOPb,
YHKUMM OTKNMKA, 06beM BbIGOPKM, BEIBOPOYHbIE OLIEHKM U Ap.

15 MeToa HanmeHbLLUX KBaapaToOB 1 €ro UCMoNb3oBaHWe Npu oLeHKe KOAPMDULIMEHTOB NUHENHBIX PerpeCcCUOHHBbIX

ypaBHeHW. BblBOA4 crCTEMbI YpaBHEHW.

5.2.2 TunoBble TeCTOBbIE 3afaHuns

He npegycmoTpeHbl.
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHus (3apayn, Kemchbl)

MprMepbl NPaKTUKO-OPUEHTUPOBAHHLIX 3a4aHnin NpuBeaeHbl B npunoxeHuu k Pr.




5.3 MeToaunuyeckue matepuarnbl, onpegensivowme npoueaypbl oLeHMBaHUA 3HaHUWA, YMEHUI, BnaaeHu (HaBbIKOB
1 (UNKN) NPaKTUYECKOro onbiTa AeATENbLHOCTH)
5.3.1 YcnoBus gonycka oby4atrowerocsi K npomMexXyTo4HOW aTrecTaumm U NopsAoK NMUKBMAALMKN akafeMU4yeckon

3aA0JI)KeEHHOCTU

lMpoBedeHne NPOMEXYTOYHOW aTTecTauun perfameHTMpPOBaHO foKanbHbIM HOpMaTuMBHbIM aktom CGIYITO
«lMonoxeHne o0 NpoBeAeHMN TEKYLLLErO KOHTPONSA YCNeBAaeMOCTM U MPOMEXYTOYHOM aTTecTauumn obydaroLmxcay

Obsi3aTenbHoe

BbINOJNIHEHME NpOorpamMmbl

NPOXOXAEHNE TEKYLLIErO KOHTPONS
5.3.2 ®opma npoBefeHUs NPOMEXYTOYHOM aTTecTauuMm No gucumnnuHe

YcTHas +

NMncbmeHHas

NPaKTU4EeCKNX

KomnbloTepHoe TecTupoBaHue

3aHATUN,

nabopaTopHbIX pabor,

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTauMm No AUCLUUNNnHe

HeO6XO,EWIMO NCKNKYNTb BO3MOXXHOCTb UCMNOJIb30BAHUA TEKCTOBbLIX U UHbIX MaTepuaros, B T. 4.

ycneuwHoe

NHasa

maTepuarsnos,

pa3mMelleHHbIX B VIHdI)OpMaLI,VIOHHO-TeneKOMMyHVIKaLI,VIOHHOVI ceTun MHTepHeT, BO BpemMA nposeneHund npomemyTquoﬁl

aTTecTauum

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

AsTop

3arnasue

M3paTenbcTBO

[oa nspaHnsa |

Ccbinka

6.1.1 OcHoBHas y4yeb6Hasa nuTepartypa

BycbirnH H. 0.,

MogenuposaHune 3Hepro- u

http://publish.sutd.ru/

Barpos W. B. pecypcocbeperaroLmx tp_ext_inf_publish.ph
NpPoLECcCOB B  XMMWUYECKOMN . p?id=2017897
TEeXHonormn, HedTEXMMUN U Cre.. CT6eMymnTA 2017
BuotexHonoruu.
JTabopaTopHbIN NpakTUKym
3akrenm, A. 0. Obwas Xnmmnyeckas http://www.iprbooksh
TexHonornsa. BeepeHne B 0p.ru/66419.htmil
MoAenvpoBaHune XUMUKO- Mocksa: Jloroc 2014
TEXHOMOrM4YeCKNX NpoL,eccoB
EsgokmmoB, A. H.,|MogenupoBaHue XUMUKO-[ CaHkT-TNeTepbypr: CaHkT- http://www.iprbooksh
KypsauH, A. B. TEXHOMOrMYECKNX MpoLEeccoB MeTtepbyprekun op.ru/102527.html
(akcneprMeHTanbHo- rocyaapCTBEHHbIN 2018
CTaTUCTMYECKNE MOLENN) yHUBEpPCUTET
NPOMBbILLIEHHbIX
TEXHOMNOIMM N gmM3anHa
BycbIrvH H. O.,|MopenupoBaHue XUMUKO- http://publish.sutd.ru/
CamapwH B. T1. TEXHOMOrM4YeCcKMX NpoLEeccoB. . tp_ext_inf_publish.ph
KoHTponbHasi paboTta Crie6.: Cnerynta 2019 p?id=2019135
6.1.2 lononHuTenbHas y4yebHas nutepatypa
BycbirvH H. O.,|ABTOMaTM3MPOBaHHbIE http://publish.sutd.ru/
Barpos W. B. pac4yeThbl XUMMWKO- tp_ext_inf_publish.ph
TEXHOMOrM4YeCKmX cuctem. chne.: crieryntg 2015 p?id=2493
WHTerpanbHble "
OEKOMMO3NLIMOHHbIE METOADI
EBaoknmoB A.H.,[MogenuposaHue XUMUKO- http://publish.sutd.ru/
KypauH A.B. TEXHOMOrM4YEeCcKMX MpoLEeccoB . tp_ext_inf_publish.ph
(aKCnepUMeHTanbHO- Ca”"T'genTgrp%‘T’r' BUITS 2018 p?id=201912897
cTaTUCTMYEeCKne Moaenu) A
®ponos B. 9. Jlekuun no kypcy «[Mpouecchl . http://www.iprbooksh
W annapatbl  XMMWUYECKOM Ca;ﬁgﬁ;ﬁf_lypr' 2017 op.ru/67349.html
TEXHOMOrUM»
PomankoB, 1. TI.,|Metogbl pacuyeTa nmpoueccoB http://www.iprbooksh
®ponos, B. ®.,|n annapatoB XUMWYECKON CaHkr-leTepbypr: 2020 op.ru/97815.html
dnncrok, O. M. TexHonormm  (Nnpumepbl U XUMNBOAT
3agayn)
PomaHkoB M. I".,|MaccoobmeHHble  mpouecchl Cankr-MeTep6ypr: http://www.iprbooksh
®ponos B. ®., |xummnyeckon TexHonormu ) 2017 op.ru/67361.html

dnuctok O. M.

XUMN3OAT




6.2 MNepe4yeHb NpodeccMoHanbHbIX 6a3 AaHHbIX 1 UHPOPMAaLIMOHHO-CNPABOYHbIX CUCTEM
OneKkTpoHHO-6MbnmoTevHasa cuctema IPRbooks [OnektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

6.3 Mepe4yeHb NINLEH3NOHHOIO U CBO6GOAHO pacnpoCTpPaHAeMOro NporpaMmMHoOro oéecneyeHus
Microsoft Windows
MicrosoftOfficeProfessional
Mathcad Education — University Edition Term
MHTepHeT-TpeHaxepbl B cdhepe oOpa3oBaHus

6.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HEOGXoAMMOWN ANnsA ocyLlecTBeHMA o6pa3oBaTeNibHOro
npouecca no gucumnnuHe

AyanTtopus OcHalleHue

MynbTumegnnHoe obopygoBaHWe, KOMMbIOTEPHAA TEXHMKA C BO3MOXHOCTbIO MOAKIHYEHMS K
KomnbtoTepHbilt knacc |[cetn  «MHTepHeT» w©n  obecneyeHneMm [ocTyna B 3MEKTPOHHYD  UMHAOPMALIMOHHO-
obpasoBaTenbHyto cpeay

MynbTumeaunHoe obopyaosaHue, cneunanuamposaHHasa mebenb, Jocka
JlekunoHHasa ayamTopus




MpunoxxkeHue

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

HaumMeHo8aHue AUCYUMNAUHbI

rno Hanpas/IeHUIO NOATOTOBKU 18.03.01 Xumundeckas TeXHONorns
HanmeHoBaHwue OM (Npodunsa): _ Xumuueckas TEXHOMOTMS OPraHUYECKUX U HEOPraHUYEeCKUX BELLECTB

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

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

1 _E
MpoaHanuaupynte ypaBHeHue AppeHuyca k:koe RT. ¢ TOYKM 3peHUss noaxoda K OLEeHKe

NpeasKCnoHeHUNanbHOro MHOXUTENS U SHEPTM akTUBaLMWM METOAO0M NUHeHoN perpeccun. Onpeaenvte
BUA PYHKUMM OTKINMKa U dpakTopoB. [MNpeanoxuTe nporpaMMHble CPeACcTBa peLleHns 3adayn.

2 B annapat noctynatoT 2 BXOAHbIX NOTOKA, A KOTOPbIX 3afaHbl 06beMHble pacxodbl Vi u Vz (B M3/4), n 2
BbIXOOHbIX C 06beMHbIMU pacxogamu Vs u Va. [INOTHOCTKN BCEX NOTOKOB U3BECTHBI, 0603HAYMM MNX Kak p1,
p2, P3, P4 COOTBETCTBEHHO. 3anuunTe ypaBHEHNA MaTepuanbHoro 6anaHca.

3 [nsa xumumyeckon peakumu, npoTtekatowen no cxeme Ai+Az — 2 Az 3anninte KMHETUYECKNE ypaBHEHNS.
Mpeanoxute MmeToa 1 NporpamMHbIe CPeACcTBa 418 PeLIeHUs YPaBHEHWMA.
4 =
=== &
— ) had|
Ky :_—::::_ K
8= 30 «Tla = -
MocTporiTe mMaTemMaTU4eckyld MoAeNb ruapaBnuyeckon cuctembl. Onpegenvte U3MEHEHWE YPOBHS
XnakocTtn (beH3on — Tonyorn) B eMKocTax Ha uHTepsane [0, 60]. B HayanbHbIi MOMEHT BPEMEHU YPOBEHb
Xunagkoctn B cocygax Hi = 10, H2 = 8 M. KoHueHTpaumsa 6eHsona-50 %. $=¢,=¢3=1. HOvameTp
natpybkos 0,021 m. CeueHne pesepByapoB $;=S,=2 m2. TemnepaTypa xugkoctn — 25 °C.
5 B Tabnuue npvBedeHa 3aBMCMMOCTb [ABMEHUS HACbIWEHHOTO Mapa AMMeTunauvetramuga oT
TemnepaTypbl.
Xt, °C 25 40 70 90 110 130 150 165
Yp, klMa 0,17 11 3,36 5,94 9,68 15,1 34,7 50
Hangute koadhduuUmMeHTbl ypaBHEHUIA U YCTAHOBUTE, Kakoe U3 NpuBEAEHHbIX COOTHOLLEHUN HannyyLwmnm
00pa3oM onuckLIBaeT SKCNepMMEHTarbHbIE AaHHble?
A A A
Inp=—+B5; hp=—+B+ChT; hp=—+B+ChT+DT,
T T T
A 2
hp=—+B+CihT+DT+D,T"
T
6

Onpeagenvte onTUManbHoOe BpeMsi MPOBEAEHUS XUMWYECKOW peakumm 4, ky > A, ky >A; B

peakTope MaeanbHOro BbITECHEHUS, MPUHSB B KayecTBe KpUTEpPUS ONTUMArbHOCTU BbIXOA LIENEBOro
KOMMOHEeHTa Aa.

3HaueHWst KOHCTaHT ckopocTelt peakumm: k, = 0,4 muH™; ky = 0,1 munL.

HauarnbHble KOHLEHTPaLMN KOMMNOHEHTOB: clo =0,5 kmonb/m3; cg =0; Cg =0.
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