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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 LUenb ApucuunnuHbl: CcHOpMMpOBaTbL KOMMeTeHUMM obydatolleroca B obnactu  MoAenvpoBaHus
XMMMWKO-TEXHOOMMYECKNX NPOLIECCOB

1.2 3apgauv AMCUUNNUHBIL:

M3yYeHMe OCHOBHbIX MOHATUA  MaTemMaTUYecKoro MOAENUPOBAHUA  XMMUKO-TEXHOMOMMYECKUX  MPOLIECCOB,
ONTUMM3ALIUN BKCTIEPUMEHTA B XMMUU N XUMUYECKOWN TEXHOMOMMMU;

paccMOTpeHMe MeToA0B NOCTPOEeHNUs Modenen U X KauecTBEHHOro UCCMneaoBaHus;

n3yyeHne MeTOAOB ONTMMM3aLUUM NapameTPoB XMMMUKO-TEXHOMOMMYECKUX MPOLLECCOB HAa OCHOBE MOCTPOEHHbIX
MaTemaTU4eckux Moaernen;

3aKpennieHne y CTyOeHTOB MPaKTUYECKMX HaBbIKOB MO MCMOMb30BaHUIO YUCMEHHbIX MeTO4OB ONTUMU3ALUKN U
KOMMBIOTEPHOTO PeLIEeHNs CUCTEM YpaBHEHUIN MaTEMaTUYECKOro ONUCaHWS.

1.3 TpeboBaHuA K NpeaBapuTeNibLHON NOAroToBKE OOy4aloLerocs:
MpenBapuTenbHas NOAroTOBKa NpeanonaraeT co3aaHne OCHOBbI Anst POPMUPOBAHNST KOMMETEHLMIA, yKa3aHHbIX B M.
2, PN U3y4eHUN OUCLUUMIINH:

I'Ipe,u,BapMTeanaﬂ NnoAroToBKa npeanonaraet co3gaHne OCHOBbI AN dI)OpMMpOBaHVIFl KOMMEeTEeHUUA, YKa3aHHbIX B . 2,
npu ndyvyeHnn ancunninH

OOwas n HeopraHuyeckast XuMnsi

MaTematumka

MHdopmaumnoHHbIE TEXHOMOMK

Mpouecchl 1 annapaTbl XMMUYECKOWM TEXHOMOMN

O6LWasa xumMmn4eckasi TEXHONorus

CvcTeMbl ynpaBneHnsl 1 aBToMaT3aumum XMMUKO-TEXHOMOMMYECKUX NPOLLECCOB

2 KOMMNETEHLUN OBYYAIOLWLEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMIINHBI

OlNK-4: Cnoco6eH o6ecneuynBaTb NpoBeAeHNE TEXHONONM4YeCKOro npoLecca, Ucnonb3oBaTb TEXHUYECKUE CpeacTBa
ANl KOHTPOJISA NapaMeTPOB TEXHOJIOFMYECKOro npoLlecca, CBOMCTB Cbipbsi U TOTOBOW NPOAYKLMU, OCYLLECTBNATb
M3MeHeHMe napaMeTpPOB TEXHOJIOrM4YeCcKoro npowecca npyu UaMeHeHUM CBOMCTB CbhIpbA

3HaTb: MeTOAbl MOCTPOEHMS 3SMMUPUYECKUX (CTAaTUCTUYECKMX) U (DU3UKO-XUMUYECKMX (TeopeTudeckux) moaenen
XMMWKO-TEXHOMOIMYECKUX MPOLECCOB, MeToAbl ONTUMMU3auUMM XUMMUKO-TEXHOMOMMYECKMX MPOLECCOB C MNPUMEHEHMEM
AMNUPUYECKUX U/MNN DPUSNKO-XMMUYECKUX MOLeneNn

YmeTthb: Bbl6|/lpaTb Heobxoaumble MeToabl Ans nony4vyeHuna Mogenen XMMMKO-TEXHOMOrMYeCcKmX npoueccoB, MNMPUMEHATb
METOAbl  BbIMUCIUTENBHOM MaTeMaTukm W MaTemMaTUdeckonm CTaTUCTUKM AN mMmogenumpoBaHuna w1 onTtuMmMsaunm
XUMUKO-TEeXHOITorm4ecknx npoueccos

BnapeTb: naketamm npuKnagHbIX nporpaMmm anda mogennpoBaHUAa XMMUKO-TEXHONIOTMYEeCKUX npoueccoB

OlMK-5: CnocobeH ocylecTBNATb IKCNepUMeHTanbHble UCCefoBaHUsA U UCNbITAaHUA NO 3afaHHOW MeToAMKe,
NPoOBOAUTL HAabGMIOAEHUSA U U3MEPEeHUs C y4eTOM TpebGoBaHM TeXHUKN Ge3onacHOCTU, obpabaTbiBaTh U
MHTEepnpeTUpPOBaThb 3KCNepUMEHTarNbHbIe AaHHble

3HaTb: MeToAbl VI,EI,eHTVI(bI/IKaLI,VIVI MaTeMaTUYECKMX OMUCAHUA TEXHOMOMMYECKNX npoLeccoB Ha OCHOBE 3KCnepuMeHTalnbHbIX
AaHHbIX

YMeTb: NpUMEHATb MeToAbl BbIMUCIIUTENbHON MaTeMaTuKU M MaTeMaTUYeckol CTaTUCTMKM AN obpaBoTku pesynbTaToB
aKcnepuMeHTa

Bnapetb: MeTogammn MaTeMaTn4eCKoOM CTaTUCTUKN OIS o6pa60T|<v| pe3ynbTaToB akKTUBHbLIX U NAaCCUBHbIX 3KCNEPUMEHTOB




3 PE3YJIbTATblI OBYYEHUA MO AUCLUMITNHE

HanmeHoBaHWe 1 cogepxaHune pasgenos,
TEeM 1 y4eOHbIX 3aHATUI

CemecTp
(kypc ans
3A0)

KoHTakTHas paboTa

Tlek.
(4acobl)

Mp.
(vacel)

J1ab.
(vacebl)

CP
(4achbl)

MHHOoBAaL.

dopmbl
3aHATUN

dopma
TekyLlero
KOHTpoOns

Pasgen 1. Matematnyeckoe mogenmpoBaHue
CIOXHbIX XUMUKO-TEXHOMNOMMYECKNX CUCTEM

Tema 1. XuMUKo-TEXHOMOrM4yeckas cuctema
KaKk 06 BbEKT MOAENNPOBAHUS.

MpakTnyeckoe 3aHsTue "lMocTaHoBKa 3agad
CUHTe3a n aHanusa XTC"

Tema 2. UHTerpanbHble MeToabl pacyeTa
napameTpoOB XMMUKO-TEXHOJTOTMYECKMX
CUCTEM.

MpakTnyeckoe 3aHaTME "PacyeT
MaTepuanbHbIX MOTOKOB B 3aMkHyTon XTC
MaTpU4HbIM MeTogoM"

JlabopatopHas pabota "Peanusauns
MaTpUYHOro MeToda pacdeTta 3aMKHyTbix XTC
B cpeae Mathcad"

Tema 3. [JekomMno3nLWOHHbIE METOAbI
pacyeTa napameTpoB XMMUKO-
TEXHONOMMYECKMNX CUCTEM.
MpakTuyeckoe 3aHsATUE "CTPYKTYPHbIN
aHanua 3amkHyTon XTC"
JlabopatopHas pabota "Peanusauum
[EKOMMO3MLMOHHOIO MeToaa pacyeTta
3amkHyTbIX XTC B cpege Mathcad"

Paspgen 2. MaTtematuyeckme moaenu
3M1EeMEHTOB XMMUKO-TEXHONOIMYECKNX CUCTEM

Tema 4. O6wme nogxodpl K MOCTPOEHUIO
JeTepMUHNPOBaHHbLIX MaTeMaTUYECKUX
Mozenen 00 bEKTOB XMMUYECKOW TEXHOTOMMN.
MpakTnyeckoe 3aHATME "Tunosble
MaTemaTtudeckme mogenu anemeHtos XTC un
MX NpUMEHeHne"

Tema 5. MogenupoBaHue rmgpasnnyeckux
cucTem.

MpakTnyeckoe 3aHaTue " MNocTpoeHune
MaTemMaTu4eckon Moaenu npolecca
NCTEYeHUs Xungkoctun"

JlabopatopHas paboTa "PacyeT napameTpoB
NCTEYEeHUs Xungkoctun"

Tema 6. MogenupoBaHue CTPYKTypbI
MOTOKOB.

MpakTnyeckoe 3aHsTue "OnpegenexHne
napameTpoB MoAenen CTPYKTypbl NoToka"
JlabopaTopHas pabota "OnpegeneHne
MOZENN NPOMBbILLINIEHHOIO peakTopa ¢
ucnonb3oBaHuem NMN3BM"

Tema 7. MogenupoBaHne nNpoLeccos
TennoobmeHa.

lMpakTnyeckoe 3aHsaTMe "MoagenupoBaHue
TENNOOOMEHHbIX annapaToB C y4eTOM
CTPYKTYpPbl NOTOKOB"

JlabopaTopHas pabota "Onpegenexue
napameTpoB TensioobmeHa ¢
ncnonb3oaHmem NMNIBM"
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Tema 8. MogennpoBaHue npoueccos
XUMUYECKOro NpeBpaLleHus.

lMpakTnyeckoe 3aHsaTMe "MoagenupoBaHue
XUMUYECKUX peakToOpOB C y4eTOM BblOpaHHON
FI/ID,pO,EI,VIHaMI/ILIeCKOIZ Moenn CTPYKTypbl

10

nn

noTtokos"

JTabopaTopHas pabota "Onpegenexve
KMHETUYECKNX XapaKTEPUCTUK CITOXHOM
XUMMYECKOW peakunn B peaktopax
pasnuyHoro Tuna"

Tema 9. 3MI'II/IpVI‘-IECKVIe mMaTemMaTn4eckme

Moaenu.

MpakTnyeckoe 3aHAaTME "MeToa HauMEHbLUNX

kBagpaToB"

JlabopaTopHas pabota "Peanusauns metoga
HanmeHbLUNX KBaapaToB B cpeae Mathcad”

Utoro B cemecTpe (Ha kypce ansa 3A0) 9 9 18

7,75

nn

KoHcynbTaumm n npoMexytodHas atTectauus

71,75

(3aver) 0.25

Bcero koHTakTHasa pa6ota n CP no

36,25

OVUCLUMMNYHE

71,75

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4ebHbIM MnaHoM He NpedycMOTPeEHO

5. ®OH[l OLIEHOYHbIX CPEACTB ANA NPOBEAEHUSA MPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasartenemu, KputepueB " cCuctemMbl oueHnBaHus pe3ynbTaToB 06yqum|

5.1.1 MokasaTtenu oueHUBaHUA

Kon HanmeHoBaHMe oueHo4YHOoro
MokasaTenu oueHnBaHMA pesynbTaTtoB 0byyYeHns
KoMneTeHuun cpeacTtea
MpuBoguT obLiee onpedeneHne MaTeMaTU4eCckon Moaenu n onucaHue
ee napameTpoB, XxapaKkTepuayeT NoAX0Abl K MOCTaHOBKe 3aayu pacyeTa
no MogensMm, onpeaensieT ponb MareMaTu4eckoro MogenMpoBaHus B
TEXHOMNOrMYECKNX pacyeTax N Hay4HbIX UCCNEA0OBaHUSX.
Bonpockl ycTHOro
OnpepgensieT ucxogHble AaHHbIe, BbIGOP hopMbl ypaBHEHNS, cobecenoBaHus
OrK-4 060CHOBbIBAET BbIGOP HEOOXOOUMbBIX METOAOB Afsl NMOMyYeHNns Mmodenen MpakTnko-opueHTUpoBaHHbIE
XUMUKO-TEXHOIOTMYECKNX NPOLECCOB. 3agaHus
TecToBble 3agaHus
BbInonHseT npoekTHbIe N NOBEPOYHbIE pacyeTbl N0 MoAenu
(MogenupoBaHue ruapaBnUYeCcKnx CUCTEM, XUMUYECKON KUHETUKMN,
TennoobmMeHHON annapaTtypbl U Ap.), aHanM3npyeT pesynbTaTbl
MoOenMpoBaHWs, NPOBOAMUT BbIMUCTINTENbHbIA SKCNEPUMEHT.
OnucbiBaeT NOAXoabl K PELLEHUIO 3a4a4K annpoKcUMaLummn TabnmnyHo
3agaHHoOM oyHKUMM (Tabnuubl HabnogeHun), opMynMpyeT NPUHLMN
HaVMeHbLUMX KBagpaToB, AaeT onpeaeneHns 6a3oBbiX MOHATUN
perpeccMoHHOro aHanmaa.
Bonpocbl ycTHOro
MpeobpasyeT aMNUPUKO-CTaTUCTUHECKNE MOAENW ANS OLEHKU MX cobecenoBaHus
Or1K-5 KO3(p(PMLMEHTOB C MCMONb30BaAHNEM MPOrPaMMHOro obecnedeHus, MpakTMko-OpNEHTUPOBaHHLIE
pauMOoHanbHO UCMONb3yeT MaTeEMaTUYECKON CTaTUCTUKKN ANt 06paboTku 3agaHus
pes3ynbTaToB 3KCMEPUMEHTA. TecToBble 3agaHus
OueHnBaeT K03(PPULIMEHT SIMNNPUYECKMX MOLESEN HA OCHOBE
perpeccuMoHHOro aHanuaa, oueH1MBaeT pe3ynbTaThl annpokcumalmMm npu
06paboTke pe3ynbTaToOB aKTUBHbBIX M NACCUBHbBIX 9KCNIEPUMEHTOB.

5.1.2 Cuctema n KpuTEpUN OLeHUBaHUSA

LWkana oueHvBaHns

KpuTepun oLeHMBaHUA CPOPMMPOBAHHOCTU KOMMNETEHLIMIA

YcTHOe cobecenoBaHue

MucbmeHHas paboTa

3auTeHo

06yqarou.|,vu7|c;| NoKa3blBaeT BCECTOpPOHHEEe
3HaHne OCHOB 3KOJ0OrMn, OpUeHTUpPyeTCHd B




OCHOBHBbIX MOHATUSIX, TEPMUHAX U
onpepenexusx, He gonyckaet
CYLLIECTBEHHbIX OLUIMBOK BO BPEMS YCTHOIO
cobecenoBaHus. ObyvaroLwmicsa gaét
OTBEThI Ha BCE NOCTaBIIEHHbIE BOMPOCHI,
coAepxaHue OTBETOB NO3BONAET
MoMnoXNTENbHO XapakTepn3oBaTb
cthopMNPOBaAHHOCTb KOMMETEHLINNA.
Obyuatowmics npaBubHO 1 B
[0CTaTOMHOM OObEeME BbINOMHSAET
npakTuyeckoe 3agaHve

He 3auTteHo [AonyckaeTt npu oteeTe Ha BOMPOCHI

oBy4aroLminca He MMeeT 40CTaTOYHOro
YPOBHS 3HAHUS AUCLUMNIUHBI, MIIOXO0
OPVEHTUPYETCS B OCHOBHbIX MOHATUAX U
onpeaeneHnsx, HEKOPPEKTHO NOHUMaEeT
CYLLHOCTb MOCTaBMeHHbIX BOMPOCOB,

CYLLECTBEHHbIE OLUMOBKM, coaepxaHne
OTBETOB MO3BOSISIET OTpULATENBHO
XapakTepusoBaTb ChOPMMPOBAHHOCTb
komneTeHunn. Oby4vatoLwninca He MoxXeT
BbINOMHUTL NpaKTU4ecKoe 3agaHne

5.2 TunoBble KOHTPOIbHbIE 3afaHNsA UNN UHbIE MaTepuarbl, Heo6xoAnMbIe ANsi OLleHKU 3HaHWUW, YMEHUH,
HaBbIKOB U (MNK) onbiTa AEATENIbHOCTU
5.2.1 lNepeyeHb KOHTPOJSIbHbLIX BONPOCOB

Ne n/n | DOpMyNnpPOBKM BONPOCOB
Cemectp 8

1 MoHaTne xnummnko-TexHonormyeckon cuctembl (XTC). OnemeHTol XTC. TexHonorn4yeckme onepaTopbl, UX
HasHayeHue U ycroBHble 0603Ha4YeHUs.

2 MpuHuMNbl nocTaHoBKKM 3agad pacyeTta XTC. MNMoHATMS cuHTe3a n aHanuaa XTC.

3 PasomkHyTble 1 3aMkHyTble XTC. Tunbl cBA3en Mexay anemeHtamm cuctemsl. OcobeHHOCTH pacyeTa
Pa3OMKHYTbIX U 3aMKHYTbIX XTC.
CyLwHoCTb nHTerpanbHbix MetogoB pacyeta XTC. [pyMMeHUMOCTb, AOCTOMHCTBA M HEAOCTaTKN UHTErpanbHbIX

4 meToaoB. PacyeT matepuarnbHbix noTokoB XTC nHTErpansHbIM METOAOM Ha OCHOBE YpaBHEHUN
mMaTepuanbHoro 6anaHca v NMHENHbIX ypaBHEHWU CBA3N.
CyLHOCTb AEKOMMNO3ULMOHHBIX MeToAoB pacdeTa XTC, nx NpUMEHMMOCTb, JOCTOMHCTBA U HEOOCTaTKMU.

5 CTpyKTypHbI aHanu3 3aMkHyTon XTC. Peanusaunsi UTEpaumoHHbIX anroputmoB pacyeta XTC Ha ocHoBe
pesynbTaToB CTPYKTYPHOro aHanu3a CXembl.

6 [deTepMnHUpoBaHHbIE MaTeMaTUYecKkMe Mogenu: onpeaeneHue, Noaxoabl K NOCTPOEHUIO, OCHOBHbIE
cocTaBnisowue Mogenen.
MpuHUMNbI y4eTa ocobeHHOCTeN rmapoaMHAMNYECKON CTPYKTYpbl MOTOKOB BeLLecTBa Npu NOCTPOeHUn

7 AeTepMUHUPOBAHHbIX MaTeMaTUYEeCKUX Moaenen.
TvnoBble MOAENU CTPYKTYPbl MOTOKOB BeLLeCcTBa B annapaTax: OCHOBHbIE AOMNYLLEHNS 1 06racTy NPUMEHEHMS.

8 MaTemaTtuyeckoe MOgENMPOBaHUE rMapaBnnyeckmx cuctem. NMapameTpel rmapaenmyeckmux cuctem. Mogenbs
Tpybonposoga. MogenvpoBaHne NpoLeccoB UCTEYEHUS XUOKOCTEN U3 eMKOCTEN

9 MopgenupoBaHue TennoobMeHHOro annaparta Ha OCHOBE MOAENMW naearnbHOro CMeLLEHUS U S4EEYHON MOAENN.
MopenupoBaHue TennoobmMeHHOro annaparta 6e3 M3MeHeHNst arperaTHoOro COCTOSIHUSI TENJTOHOCUTENEN Ha

10 OCHOBE MOAENV naearnbHOro BbITeCHeHMS. OCOBEHHOCTU PELLUEHNSI CUCTEMBI YPaBHEHWI 4N NPOTUBOTOYHOM U
NPOTMBOTOYHOMN CXEMbI ABWXKEHUSA TENNOHOCUTENEMN.

11 MaTemaTtuyeckoe MogeNMpPoOBaHNE XUMNYECKOW KUHETUKM.

12 MopaenupoBaHue XMMmM4Yeckoro npespaLleHus B peaktopax. Mogenb XMMNYeCcKoro peakropa ngeanbHoro
cMelleHuns. Mogenb XMMUYeCKOro peaktopa naeanbHOro BblITECHEHUS.
OMMMPUKO-CTaTUCTUHECKNE MaTeMaTUYeCckne Modeny B aBToMaTn3MpoBaHHbIX pacyeTax. MicxoaHble gaHHble

13 Ans noctpoeHunsa mogenen. Beibop hopmbl ypaBHeHun. ObLias noctaHoBKa 3agaqv NOCTPOEHUST MOAENen
AaHHoro Tuna.

14 OCHOBHbIE NPUHLMMBI NTOCTPOEHNUS SMNNPUKO-CTAaTUCTUYECKUX MOAENEN: HE3aBUCMMbIE NEPEMEHHbIE,
dakTopbl, PYHKLUUN OTKMKA, 06beM BbIBGOPKN, BEIBOPOYHbIE OLIEHKM 1 Ap.

15 MeToa HanmeHbLLNX KBaApaToOB 1 €ro UCMOoNb30BaHNE NPU OLEHKEe KOA(PMULIMEHTOB NMUHENHBIX

PErpeccuoHHbIX ypaBHeHW. BbiBo4 cucTeMbl ypaBHEHMIA.




5.2.2 TunoBbIe TecTOBbIe 3aAaHusA

He npegycmoTpeHsl.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHNA (3apaym, Kerchbl)

Mpuymepbl NPaKTUKO-OPUEHTUPOBAHHLIX 3ad4aHnin NpuBeAeHbI B npunoxeHnn k PIL.

5.3 MeToanuyeckue matepmansi, onpegensiowme npoueaypbl oLeHUBaHUsA 3HaHUA, YMEeHUI, BnageHuin (HaBbIKOB

1 (wnn) npakTUYeckKkoro

onbiTa AeATENbLHOCTH)

5.3.1 YcnoBus gonycka o6y4aloLierocs K npoMeXxyTo4yHom atTrecTaumm u Nnopsanok NMKBMAaUumM akageMmveckomn

3a40J1XKeHHOCTU

lMpoBeaeHVe NPOMEXYTOYHON aTTecTalumMmn pernameHTUpOBaHO NoKanbHbIM HOpMaTuBHbLIM aktoM CI6IYITa
«[lMonoxeHue 0 NpoBeAEHNM TEKYLLEro KOHTPOIS YyCNeBaeMOCTU 1 NPOMEXYTOYHOM aTTecTaumnm oby4daroLwmxcay»

O6s3aTenbHOE BhINOMHEHWE NPOrpaMMbl MPAKTUYECKMX 3aHATUIA, nabopaTopHbix paboT, ycneLwHoe
NPOXOXOEHME TEKYLLLEro KOHTPONs

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTaumm No gUcumninHe

YcTHas +

[NMncbmeHHas

KomnbloTepHoe TecTupoBaHue

5.3.3 Ocob6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumMm nNo gUcuuniimHe

H606XOJJ,VIMO NCKMKYNTb BO3MOXXHOCTb UCMNOJIb30BaHNA TEKCTOBbLIX U UHbIX MaTepuanos, B T. 4.

NHas +

maTepuarnos,

pa3smeLLeHHbIX B MHOPMaLNOHHO-TENEKOMMYHUKALMOHHONM ceTu  IHTepHET, BO BPeEMSI NPOBEAEHUS NPOMEXKYTOYHOM

aTTecTaumm

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

AsTOp

3arnasue

MN3gaTtenbcTBo

| o nspaHusa |

Ccblinika

6.1.1 OcHOBHas y4yeOHasa nuTepaTtypa

Espokumos A.H., MogenuposaHue xumunko- http://publish.sutd.ru/
Kyp3nH A.B. TEXHOMNOrMYeCcKknX npoLiecconB tp_ext_inf _publish.ph
P (3KcnepmmeHTaan§- Cank-MNetepbypr: BLITI 2018 pp’?_id:2_019_1p2897 P

cTaTUCTMYeCKne Moaenmu) CrerynTA
HukntuH, B. C., MogenupoBaHue xummnko- ExaTepuHbypr: https://www.iprbooks
Pyoon, B. M., TEXHOMOrM4YecKMx NpoLeccoB WN3paTenbcTeo hop.ru/157373.html
Tpodumosa, T. C., Ypanbckoro 2024
OctaHuHown, T. H. yHMBepcuTeTa
Jlewesa, O. B. MaTtemaTtunyeckoe https://www.iprbooks
MoaenuposaHue Capartos: Bysosckoe 2021 hop.ru/102239.html
NpPOU3BOACTBEHHbIX obpa3soBaHue
npoueccos
Makapos, E. T. NHxeHepHble pacyeTbl B Mocksa, Bonorga: UHdpa 2024 https://lwww.iprbooks
Mathcad -Unxenepust hop.ru/144534.html
JlanTteBa, T. B, PacueTbl 1 MmogenupoBaHue KasaHb: KasaHckui http://www.iprbooksh
3uaTtanHos, H. H., B XMMUYECKOWN TEXHONOrnn ¢ HaLMOHaIbHBbIi op.ru/100601.html
NanTes, C. A., npumeHeHnem Mathcad nccrnenoBaTenbCKuii 2018
MepByxuH, O. AO. TEXHOormyeckumn
YHMBEPCUTET
6.1.2 lononHuTenbHaa yyebHaa nutepatypa
BycbirvH H. 1O., MogenuposaHue aHepro- n http://publish.sutd.ru/
Barpos W. B. pecypcocbeperatoLmx tp_ext_inf_publish.ph
NpoLLeCCOB B XMMMUYECKOMN ?id=2017897
Tgx:lonormm, HedTEXMMUN U Che.: cnerynTa 2017 P
BuoTexHonoruu.
JTabopaTopHbI NPaKTUKyM
BycbiruH H. 1O, MogenuposaHne xnmmmnko- http://publish.sutd.ru/
CamapuH B. TT. TEXHOMOrM4YeCcKmx CaHkr-lNeTepbypr: 2025 tp_ext_inf_publish.ph
npoueccoB. KoHTponbHas cnerynrtpq p?id=202557
paboTta




Bopob6ebes, E. C., MopgenuposaHue xnmmmnko- http://www.iprbooksh
KapanuH, 3. A., TEXHONOMMYEeCKNX KasaHb: KasaHckuii op.ru/100562.htmi
BopobbeBa, ®. M. npoueccoB. B 2 yacTtax. Y.1. HaLWOHaNbHbIN

CraTtucrtuyeckume pac4eTbl U nccnenoBaTenbCKUmn 2019

00paboTka aKcnepumMeHTa. TEXHOMNOrMYecKnin

Peanusauus peweHun B yHUBEpCUTET

cpeae Microsoft Excel
BopobbeBa, ¢. U., Mprembl paboTbl B nakete https://www.iprbooks
Bopobees, E. C. MathCAD. OcHOBHble KasaHb: 3gaTenbcTBo 2022 hop.ru/136181.html

BblYUCITNUTESNIbHBLIE METOAbLI U KHUTY

MX peanusauus B nakeTte
domuH, B. T. MaTtemaTnyeckoe . http://www.iprbooksh

MOAENMPOBaHNE B CUCTEME Capatos: Capatoscknit 0p.ru/108693.html

MathCAD rocygapCrtBeHHbIN

TEXHNYECKUN 2020
yHuBepcuteT nmenu HO.A.
larapuna, 36C ACB

6.2 NMepe4veHb NpocheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMaALUMOHHO-CMPABOYHbIX CUCTEM
OneKkTpoHHO-6MbnuoTeyHaa cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

6.3 Nepe4veHb NULEH3NOHHOIo U CBOGOAHO pacnpoCcTpPaHAeMOoro NporpamMmmHoro oéecne4vyeHus
Microsoft Windows
MicrosoftOfficeProfessional
Mathcad Education — University Edition Term
MHTepHeT-TpeHaxepbl B cdhepe obpasoBaHms

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HEOO6XoAMMOW AN ocyLlecTBIeHMA o6pa3oBaTeNibHOro
npouecca no AucumunnuHe

Ayautopus OcHalleHne

MyrnbTmMeauiiHoe 060pyaoBaHNE, KOMMbIOTEPHAS TEXHUKA C BO3MOXHOCTBIO MOLKITOYEHMS K
KomnbtoTepHbIn knacc | cetn «IHTepHeT» 1 obecneyeHnemM JoCTyna B ANIEKTPOHHYI0 MHDOPMALIMOHHO-
obpasoBaTenbHylo cpeay

MynbTuMeguinHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlexumoHHas Y A PYA H P A

ayautopust




Nno Hanpas/eHMIO NOATOTOBKMU

MpunorkeHue

pa6oqe1‘/’| nporpammbl gmcumnanHel _ MoaennposaHme XMMUKO-TEXHOJIOIMYECKUX NPOLLECCOB

HaumeHo8aHue AUCYUMNAUHbI

18.03.01 Xnmunyeckas TEXHONOruns HammeHoBaHue Ol

(npoduns): __ Xummueckas, 610- M HAHOTEXHOMOMMM BOMOKHUCTLIX MaTepnarnos
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHDbIE 33AaHUA (3a4a4m, Kecbl)

Ne n/n

Ycnosus TMNOBBIX 3a4ad (3agad, Kencos)

_E
k = koe RT C

NPeAsKCNOHEHLMANBHOrO MHOXMTENS U SHEprum akTUBaLuuM MeToA0M JNIMHEHON perpeccuun. Onpegenute Bug
bYHKUMM OTKNMKa 1 chakTopoB. MpeanoxuTe NporpaMmHbIe CpeacTBa pelleHus 3aaadu.

MpoaHanuaupynte ypaBHeHUe AppeHuyca TOYKM  3peHnd nogxoga K  OLEeHKe

B annapat noctynatoT 2 BXOAHbIX MOTOKA, ANsl KOTOPbIX 3adaHbl 06beMHble pacxoabl Vi n Va2 (B M3/4), n 2
BbIXOAHbIX C 06beMHbIMU pacxogamn Vz n Va. NNoTHOCTM BCEX NOTOKOB N3BECTHbI, 0003Ha4YMM MX Kak p1, p2, p3,
p4 COOTBETCTBEHHO. 3anuwinTe ypaBHeHWs MaTepuanbHoro 6anaHca.

[ns xvMMunyeckon peakumm, npoTekaroLien no cxeme Ai+Az — 2 As 3anvwnte KMHeTUYECKME YpaBHEHNS.
Mpeanoxute MeToa M NporpamMmMHbIE CPeACTBa ANs PeLUeHNUs ypaBHEHWN.

o — 300 kMa
MocTponTe MaTemMaTUYECKYD MOAENb MMAPaBNNYECKON cucTeMbl. Onpegenute n3aMeHeHue YPOBHSA XUOKOCTU
(6en3on — Tonyon) B eMkocTsX Ha uHTepsane [0, 60]. B HayanbHbIi MOMEHT BPEMEHW YPOBEHb XWAKOCTU B
cocygax Hi= 10, H2 = 8 m. KoHueHTpauusa 6eHsona-50 %. $=¢,=¢3=1 OnameTp naTtpybkos 0,021 m.

CeueHue pesepByapos $;=S,=2 m2. TemnepaTtypa xugkoctn — 25 °C.

B tabnuue npmueegeHa 3aBMCUMOCTb AaBJieHNUA HacCbIWEeHHOro napa guMeTunauetamMmmaa ot tTeMmnepartypbl.

Xt, °C 25 40 70 90 110 130 150 165
Yp, kla 0,17 11 3,36 5,94 9,68 15,1 34,7 50

Hangute koadpduUMEHTbl ypaBHEHUA WU YCTaHOBUTE, Kakoe W3 MpuUBEAEHHbIX COOTHOLUEHUW Haunyywum
0bpa3om onucbIBaeT aKCNepUMEHTarbHbIEe JaHHbIe?

A
lnp:;+B; ]np=?+B+C]nT; lnp=?+B+C1nT+D1T;

hlp:;+B+C1nT+D1T+D2T2-

Onpefenute onTumarnbHOe BPeMsi MPOBEAEHUS XUMUYECKON peakuun 4, ky > A, ky

naearnbHOro BbiITeCHEHUA, MPUHAB B KA4eCTBE KpUtepmna onTuMaribHOCTU BbiXo LieneBoro KOMrnoHeHTa Ao.

> A, B peaktope

3HaueHNst KOHCTaHT ckopocTei peakunn: k, = 0,4 MUH; k2 =0,1 muu™.

HayanbHble KOHLEHTPaLMM KOMMNOHEHTOB: Clo =0,5 kmonb/m3, Cg =0; Cg) =0.
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