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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucumnnuHbl: CchopmmpoBaTtb koMmneTeHUMn oby4vatowerocs B obnact MogenmpoBaHnst SHEpPro- u
pecypcocbeperaroLmx NpoLecCoB B XMMUYECKOW TEXHOMOTUN, HEPTEXUMUM U BUOTEXHOMNOrMU B LIENSIX UCCneaoBaHus,
NPOrHO3NPOBaHNS  pe3ynbTatoB  (OYHKUMOHMPOBAHWSA, ONTMMM3aUUW, B TOM 4uCre C MNO3UUUA  SHEPro- MU
pecypcocbepexeHus.

1.2 3agaum gcuMNInHLI:

* 0O3HAKOMUTb C OCHOBHbIMW MOHATUSIMU MaTeEMaTU4YECKOro MOAENNPOBaHMWSI MPOLIECCOB M CUCTEM 3HEPro- U
pecypcocbepexeHus;

* paccMOTpeTb TUMOBble METOAbl MOCTPOEHUS] SMMUPUYECKUX W AETEPMUHUPOBAHHLIX MOAENem u ux
Ka4yeCTBEHHOro UCCreaoBaHus;

* chopMMpOBaTb HaBbIKK MOCTAHOBKM 3aa4y ONTUMU3ALMM NapaMeTPOB TEXHOMOMMYECKNX NPOLECCOB Ha OCHOBE
NMOCTPOEHHbIX MaTeEMaTUYECKNX MOOENEN;

* 3aKpenuTb y CTYOEHTOB MNPaKTUYECKMEe HaBbIKM MO WCMOMb30BaHUIO YUCMEHHbIX METOAOB KOMMbIOTEPHOro
PELLEHNsI CUCTEM YPaBHEHUIA MaTeMaTUYECKOro OnMcaHus.

1.3 TpeboBaHus Kk NnpegBapuTeNibHOM NOAroTOBKe OOy4aloLerocs:

MpenBapuTenbHas NOAroTOBKa NpegnonaraeT co3fgaHne OCHOBbI AN OPMUPOBAHUSA KOMNETEHLMIN, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLUMINH:

dusnyeckasa xmummusi

MeToabl U cpeacTBa aBTOMaTU3UPOBAHHbBIX PACYETOB B 3KONOMM
TennomaccoobMeHHble NPOLECCHI B 3aLLMTE OKpYXatoLLen cpeabl
MHdopmaumoHHbIe TEXHOMOrMK

2 KOMMNETEHUMN OBYYAIOLWEIoCs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

MK-3: Cnoco6eH ocyllecTBNATbL pa3paboTKy U 3IKONoro-akoHoMM4yeckoe 060cHoBaHMe NNaHOB BHeAPEeHUs!
NPUPOAOOXPAHHOW TEXHUKU U TEXHOJOMMU B OpraHu3auumu

3HaTb: MecTo U posib MaTeEMaTUYECKOro MOAENMPOBaHUS Kak MeTO4a No3HaHWs, cpeacTBa YCTaHOBMEHMST B3aMMOCBA3N
TEXHOJIOMMYECKUX NapaMeTpPoB M ONTUMM3ALUMN TEXHONOTMMHYECKMX NPOLECCOB.

YMeTb: BbiOMpaTh CyLleCTBEHHbIE (haKTopbl, BNUsOWMe Ha 3hPEKTUBHOCTb paccMaTpuBaeMblX NpoLEcCcoB, BbiOUpaTb
nporpamMMHble cpeacTea 06paboTkn AaHHbIX.

BnapgeTb: HaBblKaMu NCMONb30BaHNS AOCTYMHbIX NPOrpaMMHbIX MPOAYKTOB ANA peanusauny MaTeMaTU4ecknx Mogenen.

MK-4: CnocobeH ycTtaHaBNMBaTb NPUYMHbLI U NOCNEeACTBUA aBapUNHbIX BbIGPOCOB U COPOCOB 3arpA3HAIOLMNX
BeleCcTB B OKPYXKaloLLyo cpefy, NOAroTaBNMBaTh NpeasioXXeHus no npeaynpexaeHno HeraTuBHbIX
nocneacTsun

3HaTb: NPUHLMMLI MOCTPOEHNS MaTeMaTUYECKUX Moenen, X knaccudukauuo 1 noaxoas! kK peanusauuu.

YmeThb: pa3pa6aTb|BaTb mMaTemMmaTunyeckme mogenn TunoBbIX NpoLecCoB KU annapaTtoB B obnactu 3awmuThbl Opr)KalOLLI,GVI
cpegbl; OCYLLEeCTBNATL NOCTAHOBKY 3agayvyn annpokcnmMmauun.

BnapeTb: HaBblikamu peanusaunn MoLenen n aHanusa pe3ynbTaTtoB MoAeNMMpoBaHUA; HaBblkaMW pelleHnA TUNOBbIX
3agad annpokcnmauumn.




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HanmeHoBaHWe n cogepxaHune pa3genos,
TEM U y4eOHbIX 3aHATUI

CemecTp
(kypc gns 3A0)

KoHTakTHas

paboTta

Nexk.
(vacebl)

Mp.
(vacel)

CP
(vacnbl)

MHHoBAaL.

dopmbl
3aHATUN

dopma
TekyLlero
KOHTpONnA

Pasgen 1. MaTtemaTtunyeckne wmopgenu B
aBTOMaTU3NPOBAHHOM  pacyeTe CUCTEM
WMHXXEHEPHON 3alUNTbl OKpy>XKatoLLieln cpebl

Tema 1. MatemaTnyeckoe MOAeNUpoOBaHue
Kak OCHOBHOM MeToA pelleHus 3agad
ONTMMM3auUUM M MNPOEKTUPOBAHNS CUCTEM
WHXXEHEPHON 3allLMTbl OKpYXKaloLen cpeapl.
CoBpemeHHble OBM — TexHu4eckasd ocHoBa
MOLENMPOBaHUsI. OKoHoOMMueckas "
coumanbHad  3HAYMMOCTb  COXpaHeHUsi
onocdepsl n pornb MeTod0B
MaTemMaTU4eCcKoro MOLENMpPOBaHust "
onTumMmu3auum B WNHXXEHEPHOM
akonormyeckom  MeHempxkmeHTe.  O6uiee
noHsATMeE MaTemMaTn4ecKomn mMogenu.
MapameTtpbl  mogenun.  Knaccudumkauna
maTtemaTtudeckux  mogenen.  [MpuHUMNbI
MOCTPOEHMSI MaTEMaTUYECKUX MOLENEN.
Peanvsaumss  mogenen,  nporpaMmMHble
CpeAcTBa peanu3auun Mogenen.

MpakTuyeckoe 3aHATHE. CerteBble
NHOPMALIMOHHbIE pecypcbl MO  PM3UKO-
XUMUYECKMM CBOMCTBAM BELLIECTB U CMECEN.

Tema 2. TwnoBoe WHGOPMALNOHHOE
obecneyeHve MaTeMaTn4eckoro
MoAenupoBaHus npoueccos 3aLmThI
OKpyXatoLien cpeab!.
CneumanunsvpoBaHHble 6a3bl 1 GaHkK
OaHHbIX Kak OCHOBa aBTOMaTU3MPOBAaHHbIX
TEXHONormyecknx pacyetoB. [puHUMNbI
NOCTPOEHUS GaHkoB OaHHbIX no
PU3NKO-XUMUYECKMM CBOWCTBaM CIOXHbIX
No COCTaBy TEXHOMOIMMYECKUX MOTOKOB B
pasnuM4yHoM arperatTHoOM COCTOSIHUKW, NO
TMNOBOMY 000PYLOBaHUIO TEXHOMOMMYECKNX
yCTaHOBOK, MO TWNOBOW TpyboNpoBOAHON
annapatype u np. CneuvanusanpoBaHHble
CybL.

MpakTnyeckoe 3aHdaTue. N3yyeHne
CTPYKTYpPbl U BO3MOXHOCTeW 6aHKka OaHHbIX
no (PU3NKO-XUMUYECKUM cBoMCTBam
BeLLEeCTB 1 CMecel NPOU3BONbHOro cocTana.

Paspen 2. OMNnpUKo-cTaTUCTUYECKme
MaTeMaTu4yeckue MoOLENU: MOMyYeHne W
ncrnonb3oBaHue.

Tema 3. OOwwue nNpUHUMMBLI NOCTPOEHUS
AMMUPUKO-CTAaTUCTUHECKUX MOoLENEN.
Mogenupyemblii nNpouUecc Kak «4YepHbIN
AWKnK».  HesaBuCMMble nepeMeHHble U1
dyHKUMSA oTknuka. NcxoaHble AaHHble Ans
mMogenupoBaHus. Beibop dopmbl mogenw.
Moaxonpl K OLEeHKe NapameTpoB ypaBHEHUS
mozenu. MeTon HauMeHbLUMX KBagpaToB
(MHK) n ero peanusauus.

MpakTnyeckoe 3aHATME. Bbibop dopmbl
3MMUPUYECKON mMoaenu 7] ee
npeobpasoBaHue aAng ncnonssosaHusa MHK.

4,75
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Tema 4. [llporpammHble cpeactBa Ansd
NOCTPOEHMS 3MMUPUKO-CTATUCTUYECKUX
Moaenen.

VMicnonb3oBaHne SMEKTPOHHbIX Tabnuy MS
Excel pgna nonyyeHusa wMopgenem nytem
nocTpoeHuss  nuHMM  TpeHpa.  JluHelHas
perpeccuss  obuwero Bumaga B Mathcad.
OcobeHHOCTM peanu3auum M KUCMONb30BaHUS
MeToga HauMMeHbLUMX KBagpaTtoB B o6Liem
BMAE NPUMEHUTENBHO K IMHENHOW perpeccun.
MpakTuyeckoe 3aHATHe. MocTpoeHune
TNNHENHbIX no dopme 3MMUPUKO-
CTaTUCTMYECKNX Mofenen.

Tema 5. HenuHelHble 3MMUPUKO-
CTaTUCTMYECKNE MaTeMaTnyeckne Moaenu.
JlnHeapusauua mopenen ons MCnonb3oBaHUA
TMNOBbLIX METOOOB W NPOrpamMMHbIX CpPeacTB.
AnbTepHaTUBHbIE MeToabl OLLEHKM
KO3 MPULMEHTOB HENMUHENHBIX 3MMUPUYECKMX
mogenen. HenvHenHas perpeccus B Mathcad.
MpakTnyeckoe 3aHATHE. OueHka
KO3hhULMEHTOB YypaBHEHUA AppeHuyca no
3KCMEepUMEHTAsbHbIM  AaHHBIM  Pa3fnMYHbIMM
MeToaamum.

nn

Paspgen 3. DOU3NKO-XMMUYeckme

mMaTteMaTmndyeckme moaersnn.

nn

Tema 6. O6wuwe npuHUMNBI MNOCTPOEHNUSA
DUBMKO-XUMUYECKNX  (OETEPMUHMPOBAHHbBIX)
MaTeMaTU4eckux mogenen.

OnucaHvve rvapognHaMuKu, paBHOBECUS B
cucTteme, KMHETUKM n yCrnoBun
TennomacconepeHoca Kak OCHOBHble
cocTaBnswoLme PUsnNKo-XMMNIYeCcknx Moaenen.
[lBe NoCTaHOBKM 3agayun pacyeTa NpoLeccoB U
annapatoB No MoAensm.

Tema 7. MopgenupoBaHue ruapaBINYeCcKnX
CUCTEM KaK npuMep MnocTpoeHue usmko-
XUMUYECKUX MaTeMaTUYeCKux Moaenen.
OueHka pacxoga XuOKoCTW 4Yepe3 MeCTHoe
conpoTtuBneHve. MopenupoBaHue U pacyet
KOPOTKOrO  pa3BETBMIEHHOrO TpybonpoBoaa.
MopgenupoBaHne NpoueccoB UCTEYEHUS.
MpakTnyeckoe  3aHATME. MopgenupoBaHue
npoueccoB NepemMeLLeHns XUOgKocTeun.
MpakTnyeckoe 3aHsaTMe. MopenupoBaHve Wu
pacyeT WCTEYEHUS XWOKOCTEW U3 CUCTEMBbI
EeMKOCTEMN.

Tema 8. MopenuposaHue KMHETUKN
XUMUYECKOro B3auUMOLEWCTBUSA Kak npumep
NocTpoeHnst PU3UKO-XUMUYECKNX MOaeNen.
MaTepvanbHbIi 6anaHC NPOCTON XMMUYECKOWN
peakuumm. 3akoH  OencTByloWnX macc.
lMocTpoeHne KMHETUYECKUX YpaBHEHWn Anis
Cry4yaeB nMpPOCTOM W CIOXHOW  XUMWUYECKUX
peakuun.

MpakTnyeckoe  3aHATME.  MopgenuvpoBaHue
KUHETWKN CNOXHON XMMUYECKOWN peakLmm

10

nn

WUtoro B cemecTpe (Ha kypce anga 3A0)

nn

KoHcynbTaumm n npoMexyToyHas atTectauuns
(3auerT)

56,75

Pasgen 4. 3aBncumocTb hopmsbl
mMaTemaTU4ecKkoro ornucaHus annapaToB OT
BbIOpaHHOW  rmgpoavHaMWUYeckon  mogdenu
CTPYKTYPbl MOTOKOB.




Tema 9. TvnoBble Mogenu rMagpoaNHaMUYeCcKom
CTPYKTYpbl NOTOKOB BELLECTBA B annaparax.
BrnivsiHne KOHCTPYKTMBHbIX OCODEHHOCTEN Ha
HEepaBHOMEPHOCTb pacnpedeneHns BPeEMEHMU
npebbiBaHNA 4acTul, BellecTBa B annaparTe.
SKkcnepuMeHTanbHas oLieHka CTPYKTYpbI
notokoB. C- wn F-kpuBble pacnpegeneHms
BpeMeHu npebbiBaHns YacTuL, 1 UX CBOMCTBA.
MpakTnyeckoe 3aHATHe. OnpepeneHune
napameTpoB MOAENen CTPYKTypbl MOTOKOB MO
3KCMepMMeHTarnbHbIM AaHHbIM.

Tema 10. MogennpoBaHne XUMUYECKUX
peakTopoB c y4yeTOoM BblOpaHHOMN
rmapoanHamMmyeckomn Moaenu CTPYKTYpbI
NOTOKOB.

MpakTnyeckoe 3aHATME. MaremaTudeckoe
onvcaHne XMMUYECKUX PeaKkTOpOB Pasfn4yHOro
TMNa n Ux CpaBHUTENbHANA OLIEHKA.

Tema 11. MogenupoBaHue TeNNOOOMEHHbIX
annapaTtoB C y4eTOM CTPYKTYpbl MOTOKOB.
MpuHUMNBI  MOCTPOEHUA  MaTeMaTUYECKMX
mModenen TennooOMEHHMKOB MO  MoAensiM
naeanbHOr0O  CMELUEHWsi,  BbITECHEHWST ¥
ssyeeyHon. ObocHoBaHMe OPMbI YpaBHEHWIA.
MpakTuyeckue 3aHATUS.

1) MopenvpoBaHue TennoobmMeHHoro
annapata Ha OCHOBe s4veevyHon mogerm (c
PasnMYHbIM  YUCIIOM SYEeeK W  B3aUMHbIM
HanpasneHneM ABUXEHWS NMOTOKOB).

2) MogenupoBaHue TennooOMEHHMKOB Mo
MOZENN BbITECHEHMS (NPSIMOTOK, NPOTUBOTOK)
3) KombGuHMpoBaHHblE MOZENW NpW pacyeTe
TEennooOMEHHWKOB.

Tema 12. OcobeHHoCTH pacyeTta
cTauMoHapHOro rnpolecca TennonepegadM c
y4yeToOM  3aBUCMMOCTM  (DU3MKO-XMMMUYECKUX
CBOWCTB TEMNMoHOCUTENEen OT Temneparypsl.
Y4yeT arperatHoro COCTOSHUSA TennoHoCUTENen
npu BbIOOpe ypaBHEHU ans  pacyeTa
TEennoBoro  notoka, cpeaHel  pasHOCTK
TemnepaTyp n KoadhuumeHTa
Tennonepefgaun. [logxon K KOMMNbIOTEPHON
oLeHke koadhduumeHTa Tennonepeaaydn.
MpakTnyeckme 3aHATUS:

1) MogenupoBaHue TennoobmeHa wn pacyet
KoapumLmeHTa Tennonepenayu.

2) MogenupoBaHue 1 pacdeT TennoobMeHHbIX
annapartoB no pasnuyHbIM
rMApoOAUHaAMUYECKUM  MOAENSAM C  y4eToM
3aBMCMMOCTM KoahduumeHTa Tennonepenayu
OT Temneparypsbl.

Tema 13. [logxogbl K MOAENMPOBAHUIO
MacCcoobMeHHbIX MPOLIECCOB M annapartos.
MpakTnyeckoe 3aHATHME. MeTog aHanorui B
MOZENMPOBaHNM TEMJIO- U MacconepeHoca

Paspen 5. Ontummsaumsa TexXHONMOrMYECKUX
MPOLIECCOB HA OCHOBE WX MaTemMaTU4eckux
Moaenen

6 nn
6 nn
12 nn
12 nn
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Tema 14. ObOwee noHATHe o6 onTumMmM3aLMn U
YUCNEHHBbIX MeToaax onTUMM3aLUN.

OKOHOMMYECKMe " TexHonornyeckme
napameTpbl LeneBon pyHKUUN WU KpUTEPUS
onTuMalnibHOCTWU. OnHonapameTpmquKaﬂ n
MHOronapamMeTpuyeckas onTuMmn3auns.
3aﬂ,aLWI C oOrpaHn4yeHnammn pal3Horo Tuna.
MpuMepbl YUCMNEHHBIX METOAO0B ONTUMU3ALNN.

Tema 15. Mpumepsl NCnonb30BaHUA
ONTUMM3AUMNOHHBIX 3aday B MPOEKTHbIX W
TexXHomnorm4eckux pacyetax B cpege Mathcad u
MS Excel.

lMpakTuyeckue 3aHATUS.

1) OnpegeneHve onTumarnbHbIX NapaMeTpoB
0b6opyaoBaHUS Ha CTaanMM NPOEKTUPOBaHMUS.

2) OueHka KOHCTaHT CKOpOCTEeW peakumu Mo
3KCMEePUMEHTAaNbHOW KUHETUYECKON KPUBON.

3) lMogbop kO3CPDPULNEHTOB IMNNPUYECKUX
YPaBHEHUN ONTUMM3AUNOHHBLIMW METOAaMM.

Pasgen 6. MatemaTtudeckoe mopenupoBaHue
CINOXHbIX XMMUKO-TEXHOMNOTNYECKNX CUCTEM.

Tema 16. XuMmuko-TexHonornyeckas cucrtema
Kak 0ObEKT MOOENNPOBaHUS.

Monatne XTC. Ctatudeckne n guHamumyeckue
peXunmbl PyHKUMOHMPOBaHUS. OnemeHTbl XTC.
TexHonornyeckune onepaTopbl.
TexHonornyeckme noToku. [lapameTpuyHOCTb
NMOTOKOB. 3aMmkHyTble U pa3omkHyTble XTC.
Martematnyeckaa mopgenb XTC. [NoctaHoBka
3agay cuHTesa n aHanusa XTC. MpoeKkTHbIN 1
noBepoyHbIn pacyetbl XTC 1 ee anemeHTOoB.
PasmepHocTb 3agaun pacyeta XTC.

Tema 17. WHTerpanbHble MeTOAbl pacyeTa
cTaumoHapHbIx pexunmon XTC.

CywHOCTb UMHTerpanbHbIX MeToAOB U WX
NPUMEHNMOCTb. OrpaHunyeHus MeToAOoB.
PacuyeT mMaTepuanbHbIX NMOTOKOB B 3aMKHYTOWM
XTC maTtpuyHbIM METOAOM.

MpakTuyeckoe 3aHATHe. Pacuert
MaTepumanbHbIX MOTOKOB B 3aMkHyTon XTC
NHTerpanbHbIM (MaTpn4HbIM) MEeToA0M

(KOMNbOTEPHOE MOOENUPOBAHNE).

Tema 18. [1eKOMMNO3ULMOHHbIE  METOAbI
pacyeTa cTaunoHapHbIx pexunmon XTC.
CyLwHOCTb AEKOMMNO3NLMOHHBIX METOOOB N UX
NPUMEHNMOCTb. dopmanbHble mMeToabl
onpegeneHnss MOCnegoBaTeNbHOCTU pac4yeTa
anemeHTOoB  pasomkHyTom  XTC. Pacuer
mMaTepuanbHbIX MOTOKOB B pasomkHyTom XTC
OEKOMMO3ULUOHHBIM  MeTogoM. CTPYKTYPHbIV
aHanu3 3amkHyton XTC u ee pacuyet
NTEPaLMOHHBLIM METOAOM.

OcHoBHbIe aTanbl CTpyKTypHOro aHanunsa XTC.
KomnbtloTepHasi peanusauuns anroputMoB.
MpakTnyeckune 3aHATUSA.

1) Pacyetr wMmaTepuanbHbIX MNOTOKOB B
Pa3OMKHYTOMN.

2) CTpykTypHbIn aHanu3 3amkHyTon XTC.
KomnbloTepHbii  pacdeT  3amkHytonm XTC
UTEPaLMOHHBIM  METOAOM  (KOMMbOTEPHOE
MogenupoBaHue).

2
10 nn
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Wtoro B cemecTtpe (Ha kypce ans 3A0) 17 51 71,5

KOHcyanauMMt4npomemyTquaﬂ

attectauusa (Kypcoas pabota, Sk3ameH) 4.5

Bcero koHTakTHas pabota u CP no

OUCLMNIIVHE 123,75 128,25

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenu v 3apayu KypcoBou paboTbl (npoekTa): OCHOBHOW Liefbio KypCcOBOW paboTbl ABNAETCS NpUBMTUE
CTyAeHTaM HaBbIKOB CaAMOCTOSITENbHON MOCTAHOBKUN M peanu3aummn 3agadm mateMaTn4eckoro MoAenMpoBaHus Kak
oTaenbHoro annapaTa (anemeHTta XTC), Tak U XMMUKO-TEXHOITOMMYECKON CUCTEMbI B LIENOM.

4.2 TemaTuka KypcoBomn paboTbl (npoekTa): Kypcosasi pabota BbINonHAETCS CTyaeHTaMm no
nHAMBMAYanbHOMY 3adaHuto. TunoBoe 3afaHne Ha BbIMONHEHWe KypcoBon paboThl BKMoYaeT no Bblbopy
npenogaesatens 2 3afgaHvsa U3 NpuBeaeHHbIX HKEe

* pagpaboTka MaTemMaTM4eCcKoro onucaHusa annapata kak anemeHta XTC v peanu3auunsa Mogenu ¢
nocneayoLWwmM BblYUCIMTENbHBIM 3KCNIEPUMEHTOM;

» 0bpaboTka Habopa aKkcnepuMeHTanbHbIX AaHHbLIX C NOfyYEHNEM SMMMPUYECKON MaTemaTuyeckon Moaenu
MeTod4amu NMMHENHON NN HENMHENHOW perpeccum, onNTMMM3aunoHHLIMU MeTo4amu;

* pac4yeT 3amMkHyTon XTC nHTerpanbHbIM U 4EKOMMNO3ULMOHHBIM METOAaMM C MPOBEPKON pesynbTaTta B
MOZenupyHoLLEen nporpaMmme.

4.3 Tpe6oBaHUA K BbINONMHEHUIO U NpeACcTaBNEHUI0 pe3yrbTaToB KYpcoOBOMN paboThbl (MpoekTa):

Bbibop cnocoba peanu3auuun 3agaHvuin KypcoBoW paboTbl (13blk MPOrpaMMUpPOBaHUS, aBTOMATUM3MPOBaHHAas
cpefa MoenupoBaHKs 1 pacyeTa, MaTeMaTuyeckme nporpaMMbl) — Mo XenaHuo cTyaeHTa. PekomeHayemble cpecTBa
peannsauumn — Borland Delphi (Lazarus), Mathcad.

PesynbTaTel npeactaBnsloTCA B BuAE MOACHUTENbHOM 3anncku obbemom OT 20 CTp., BKMKOYas TEKCThI
pa3paboTaHHbIX MPOrpaMMHbIX MNpoAykToB. [losicHUTenbHas 3anucka BbIMOMHAETCS B TEKCTOBOM pedakTope C
cobntogeHnem npasun ogopmnenus no FOCT 7.32-2017. lNMpu 3awwmTe KypcoBor paboTbl 06y4atoLLMMCA A0MKHbI BbITh
NpOAEMOHCTPMPOBaHbI paboTocnocobHble MPOrpaMMHbIE NPOAYKTHI.

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHme nokasatenen, KpuTepmeB U CUCTEMbI OLIEHUBaHUA pe3yribTaToB 00y4YeHUsA
5.1.1 NMokasaTtenu oueHUBaHUA

Kon HanmeHoBaHuMe oueHO4YHOro
MokasaTtenu oueHnBaHNs pesynbTaTtoB oby4eHus
KOMMeTeHuun cpeacTea
MpuBoauT obLuee onpegeneHne MaTemMaTM4eCcKkon MOLENN U onMcaHne
ee napamMeTpoB, ANEMEHTbI KnaccudukaLum, xapaktepmayet noaxoabl
K MOCTaHOBKE 3ajayn pacyeta no MoAensam, onpegenser poib
MaTemMaTU4eckoro MOAENMPOBAHUS B TEXHONOMMYECKUX pacyeTax W
Hay4HbIX UCCIEeAOBaHUSIX.
Bonpocl ans YCTHOroO

OnpenensieT UMCXoOHble AaHHble, BbIGOP dOpPMblI  ypaBHeHus,|cobeceaosaHmus
060CHOBbLIBAET MPUHUMN OLEHKA KO3(DMDULMEHTOB MOAENU, OLEHKM
MK-3 KayecTBa  anmnpoKcUMauuuW; CcocTaBnsieT  AeTepMUHUPOBaHHble|lpaKTUKO-OpUeHTUPOBaHHbIE
mMaTemaTu4yeckme onncaHus annapaTos C y4eTOM rMapoauHaMUYecKoi |3agaHus

CTPYKTYpbl NMOTOKOB, PaBHOBECUS W KMHETMKM MPOLIeCCOB, YCIOBUIA
TennomacconepeHoca. Kypcoeas paGoTa

BbINONHAET NPOEKTHbIE WM MNOBEPOYHbIE pacyeTbl NO  MoAenu
(MogenupoBaHue rMapaBlIMYECKNX CUCTEM, XUMWUYECKOW KUHETUKM,
TennoobMeHHOW annapaTypbl M Ap.), aHanusupyeT pesynbTaTbl
MOENTMPOBaHUS, MPOBOANT BbIYUCIIUTENbHbIN 3KCNEPUMEHT.

OnwncbiBaeT NOAXOAbI K PELUEHNIO 3adayn annpokcumaumm TabnmyHo
3afjaHHOM  pyHKUMK  (Tabnuubl  HaGMAEHUR) MaTemMaTUyecKomn
3aBMCMMOCTbBI0, (hOpMynMpyeT MPUHLMIN HauMEHbLUUX KBagpaTos,
JaeT onpefeneHust 6a3oBbIX NOHATUIA PErPECCUOHHOIO aHan1aa.

Bonpocel aonsa YCTHOTO
cobecenoBaHus
MpeobpasyeT SMNUPMKO-CTATUCTUYECKME MOAENM AN OLEHKU UX
AK-4 KO3(P(PMLUMEHTOB C WCMOMb30BaHMEM [OCTYMHOIO MNPOrpaMmHOro MPaKTUKO-OPUEHTUPOBAHHbIE
obecneyeHus.

3adaHuna

OueHuBaeT KO3((PULUMEHT IMNUPUYECKMX MOLENen Ha OCHOBe
perpeccuoHHOro aHanusa, oueHuBaeT pes3ynbTaTbl annpokcumaumy,
peanunsyeT Ha KOMMblOTEPE OLEHKY KO3I(MOULNEHTOB 3IMMNUPUYECKNX
mMaTemMaTuyeckux Modened C  UCMOMb3oBaHMEM  OOCTYMHOro
nporpammHoro obecneyeHns (MSExcel, Mathcad, Delphi).

KypcoBasi paboTta




5.1.2 Cuctema v Kputepmum oLeHMBaHUA

Lkana oueHuBaHus

KpMTepMM oueHnBaHUA CCbOpMI/IpOBaHHOCTI/I KOMMeTeHUMn

YcTHoe cobecenoBaHme

MucbmeHHasn paboTa

5 (oTnnyHO)

MonHbIN, McYepnbiBaOWMA OTBET, SIBHO
OEMOHCTPUpPYOLWMIA rny6oKoe NoHUMaHue
npegMeTa W LUMPOKYID 3pyauumio B
oueHuBaemon obnactn. Kputudeckui,
OpUrMHarnbHbIA NOAXOA K MaTepuarny.

O6yyaowmiica  BCECTOPOHHe U1 rnyboko
paspaboTtan TeMy Ha OCHOBE LUMPOKOro Kpyra
WUCTOYHMKOB  TEXHWYECKOW nuTepaTypbl U
HOpPMaTUBHO-TEXHUYECKOMN OOKyMeHTauuu,
NposiBUN  CaMOCTOATENBHOCTL B pa3paboTke
NMH(OPMAaLMOHHOTO n NporpaMMHoOro
obecneyeHus, npeacraBun npaBurnbHbIe
pacyeTbl 1 BbIBOAbI, NPUMEHUN pa3Hoo6pasHble
METOAbl  pELUeHUsi;  HeT  CYLUEeCTBEHHbIX
HeJoCcTaTKOB B MOSICHUTENbHOW  3anucke
(rpadhmyeckon YacTn 1 CTUNe M3NOXEHUsT), Npu
3awmTe KypcoBonm paboTbl He JonyLleHbl
MOrpeLUHOCTM B MHTepnpeTaumuM nogxoga kK
peLleHunio 3agayn 1 pesynbTaTos.

4 (xopoLuo)

OTBet CTaHOapTHbIN, B uenom
Ka4yecTBEHHbI,  OCHOBaH Ha  BCeX
06sa3aTenbHbIX UCTOYHMKAxX UHGOPMaLMn.
MpucytcTByloT HebGonbline npobenbl B
3HAHMWAX UMW HECYLLIECTBEHHbIE OLUMOKN.

OOyuvatowmiics B MOSTHOM OObeMe BbIMONTHUI
3ajaHve, npeacTaBun  pelwleHue  3agad
pa3Hoo6pa3HbIMM MeToaamu, NposiBUN
CaMOCTOSITENbHOCTb B pa3paboTke
MH(OPMALMOHHOTO n NpoOrpaMmMHoOro
obecneyeHus, npeacrasun npasusbHble
pacyeTel M BbiBOAbl; HET CYLUECTBEHHbIX
HeJOCTAaTKOB B MOSAACHWUTENbHOW  3anucke
(rpadhmnyeckon YacTn 1 cTune M3NOXeHus ), Npu
3awuTte KypcoBOM paboTbl  gonyLleHbl
HebomnbLUMe MOrpelwHoCcT B MHTEpnpeTauun
NMOAOXOA4A K peLleHnio 3aJayn 1 pesynbTaTos,
OONyLEeHbl HapyLlleHUst UM HebpexHoCTb B
odopmMmneHnn paboTbl.

OTBET HEeMOMHbIN, OCHOBaHHbIM TOMNbLKO Ha

Obyuvarowmnca B LENoM BbINOMHUA 3ajaHue,
npeAcTaBuIl peLleHne BCex 3agad, HO NPOSiBUN

NEKLNOHHBIX maTtepuanax. Mpwu | HegocTaTouHYO CaMOCTOSATENBHOCTb B
MOHUMAHMK CYLLHOCTW NpeameTa B Liernom | paspaboTke WMHEOPMALMOHHOTO n
3 (yooBneTBOpPUTENBLHO) yul peA 4 pasp cbopmal
— CyLLleCTBEHHbIe OLWNBKM unu npobensl B | npporpaMMHoro obecneyenusi, u notpeboBanach
3HaHMAX Ccpa3y MO HECKONMbKUM Temam, [ cyllecTBeHHass  noMolWb  npenojaBaTtens;
He3HaHve (NyTaHULa) BaXHbIX TEPMUHOB. | NOSICHUTENbHAs 3anucka ochopmneHa
HebpexHo.
HenoHumaHwne 3afiaHHoro Bornpoca.
HecnocobHocTb cdopmMynunpoBaTe x0T
Obyuatolmmes npeacrtaBneHa  4acTU4YHO

2 (HeyOoBnNEeTBOPUTESNBbHO)

Obl OTAENbHbIE KOHLIENLUUW OUCLUMIWHBI.
MonbiTKa CMUCbIBAHWS, WCMNONb30BaHNSA
HepaspeLUeHHbIX TEXHUYECKUX YCTPOWCTB
WM MONb30BaHWA MOACKA3KOW [pYroro
YyernoBeka (BHE 3aBUCUMMOCTH oT
YCNELLUHOCTUN TaKkoW MOMNbITKW).

BbINOMTHEHHAsA paboTa (peLleHbl He BCe 3agayn),
npu 9TOM cofepxalwas rpybble owwmnbku,
cBUAeTENbLCTBYOWMNE o] HEenoHMMaHun
CTyOeHTOM pa3pabaTtbiBaeMo UM TEMbI.

3auTteHo

ObyuarLwmica cBOEBPEMEHHO BbINOSHMI
nHaMBMAyarnbHble 3agaHus Ha
NpaKkTUYECKUX  3aHATUAX, NpeacTaBun
pesynbTaTel B Buae pabounx nMcToB
Mathcad, 3awmtun paboTbl, BO3MOXHO
Jonyckasi HecyLleCTBEHHble* OWWbKM B
OTBETE Ha BOMPOCHI NpenofasaTtens.

He 3a4yteHo

OOyuamowmincss  BbIMOMHUIT  YaCTUYHO
nHaMBMAyanbHble 3agaHuns Ha
NPakTUYEeCKUX 3aHATUSIX, He B MOSHOM
obbeMe npeacTaBun pesynbTathl B BUAe
pabounx nuctoB Mathcad, He 3awmTun
paboTbl U/vnn JOMNYCTUI CYLLECTBEHHbIE™
OLLMOKHN B OTBEeTe Ha  BOMpOCHI

npenoaasaTens.




5.2 TunoBble KOHTPOJNbHbIE 3aA4aHUA UNU UHbIe MaTepuarbl, HeO6XoAMMbIe ANl OLeHKN 3HAHUNA, YMEeHUN,
HaBbIKOB U (MNK) ONbITa AeATENIbHOCTH
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopmMynmnpoBKu BONPOCOB
Cemectp 5

1 MopgennpoBaHne KUHETUKN CIOXHON XUMUYECKON peakuum.

2 MopgennpoBaHme XMMNUYeCKON KMHETUKN: OCHOBHbIE 3aKOHOMEPHOCTU, NeXallne B OCHOBE MOAENEN.

3 MaTemaTtuyeckoe MogennpoBaHue NPoLIeCCOB UCTEYEHNS U3 eMKOCTEN: NPUHLMUMBI MOCTPOEHUS YpaBHEHUI U
0COBGEHHOCTN peLLeHus.

4 MopaenupoBaHue KOPOTKOro pa3BeTBEeHHOro TpybonpoBoaa: Noaxon K pac4eTy n 0COGEHHOCTH peanu3saunm.

5 MogenupoBaHve npoueccoB nepemMeLLeHus Xuagrkocten. Mcnonb3osaHue ypasHeHus bepHynnu.

6 PuUsmKo-XuMmnYeckne maTemaTnyeckme Moaenu - obLiee NOHATUE, OCHOBHbIE COCTaBNSALME.

7 Peanun3aums oueHkn koaddurumeHToB aMnupryeckux ypasHeHmn B MS Excel n Mathcad (nvHeriHas perpeccus
obLuero Buaa, MeTo HaUMEHbLLUX KBagpaToB).

8 MeToa HanMeHbLLNX KBa[paTOB U ero UCNorb30BaHMe npun oLeHke KOaPMULMEHTOB NIMHENHBLIX PErpeCCUOHHbIX
ypaBHeHu. BbiBOA crcTeMbl ypaBHEHWN.

9 OCHOBHbIE NOHATUSA, NPUMEHSEMbIE MPWY NOCTPOEHUU IMMNUPUKO-CTAaTUCTUHECKUX MOAENen: He3aBNCHMble
nepemeHHble, hakTopbl, PYHKLMM OTKIMKA, 06 beM BbIGOPKK, BbIGOPOYHLIE OLEHKN U Ap.
OMMMPUKO-CTAaTUCTUHECKNE MaTEMaTUYECKNE MOAENY B aBTOMaTU3MPOBaHHbIX pacyeTax. MicxoaHble JaHHble

10 |anga noctpoeHnss mogenen. Boibop dopmbl ypaBHeHn. ObLLan nocTaHoBKa 3agayqm NocTpoOeHMs Mogenen
AaHHOro Tuna.

11 AHanus obLmMx NoAXo[0B K MOCTPOEHMIO crneumnannanpoBaHHbix 6a3 AaHHbIX N0 NapameTpam TeXHONorM4eckoro
obopygoBaHus.

12 BaHK AaHHbIX O (PU3NKO-XMMUYECKNX CBONCTBaX BELLECTB N X CMECel: MOCTPOEHNE U NCMOoNb30BaHueE.

13 Basbl AaHHbIX Kak nHdopMaunoHHoe obecneveHne MaTemMaTU4eckoro MmoaenvposaHus. MpuHUmnbI
noctpoeHus. CneunanmanpoBaHHble CUCTEMbI ypaBneHnst 6azamu AaHHbIX.

14  |O6Lwme NOHATUS MaTeMaTUYECKOro MmoaenMpoBaHus. Matematudeckne mogenu. Knaccudpukaums.

15 |OcHoBHble NOAX0Abl K MOCTPOEHNI0 MaTeMaTUYECKUX MOAENeEN.

Cemectp 6

16 PeanmsaLllmn uTepaumoHHbIX anroputmoB pacyeta XTC Ha OCHOBe pe3yrnbTaToB CTPYKTYPHOro aHanmaa
3aMKHYTOW CXEMbI.

17 CTpyKTYypHbI aHanu3 3amkHyTon XTC — OCHOBHbIE aTanbl U UX CYLLHOCTb.

18 dopmanbHble MeToabl onpejeneHus NocneaoBaTenbHOCTM pacyeTa anemMeHTos pasomkHyTon XTC.
B0O3MOXHOCTb KOMMBIOTEPHON peann3almm MeToaoB.

19 [CywHoCTb AEKOMMO3NLMOHHBIX MeToAoB pacyeTa XTC, nx NpUMEHMMOCTb, JOCTOMHCTBA U HEOOCTaTKM.

20 PasomkHyTble 1 3aMkHyTble XTC. Tunbl cBA3en Mmexay anemeHtTamu cuctemol. OcobeHHOCTU pacyeTa
Pa30OMKHYTbIX U 3aMKHYTbIX XTC.

21 CyLwHoCTb nHTEerpanbHbix MetogoB pacyeta XTC. [pMMeHUMOCTb, AOCTOMHCTBA M HEAOCTaTKN UHTErpanbHbIX
METO[OB.

22 Xumuko-TexHomnormyeckas cuctema (XTC). OnemeHTbl XTC. TexHonornyeckme onepaTopbl, X HazHayYeHne un
ycrnoBHble 0603HaveHns. PasnnyHble noctaHoBkK 3agad pacyeta XTC. MNMoHATus cuHTe3a u aHanusa XTC

23 BasoBble NOHATUS ONTUMM3ALMKN TEXHOMNOMMYECKNX NPOLIECCOB (NOCTaHOBKa 3a4ayn, KpUTepun onTUManbHOCTH
N ero apryMeHTbl, Noaxoabl K peLLeHUto 3aa4un).

2 KOMI‘IbrOTeprIVvaaCHeT KoadhdmumeHTa Tennonepeaaymn ang pasnnm4yHoro arperaTHoro COCTOSHUSA
TENNOHOCUTENEN.

25 |OcobeHHOCTH yYeTa 3aBUCUMOCTM CBOWCTB MOTOKOB B TENN006MEHHOM annapaTte oT TemnepaTtypbl.

26 lMpumeHeHne KOMOMHNPOBAHHbLIX MOAENeN CTPYKTYPbl NOTOKOB (TUMAa CMELLEHWE - BbITECHEHME) Npy
MOZENMPOBaHMM TEMITOOOMEHHbIX annapaTos.

MopgenupoBaHue TennoobmMeHHOro annaparta 6e3 N3MeHeHNst arperaTHoOro COCTOSIHUSI TEMNJTOHOCUTENEN Ha

27  |ocHoBe mMoaenu ngearbHOro BblTecHeHus. OCOBeHHOCTU peLUeHNsi CUCTEMbl YypaBHEHMI ANst NPOTUBOTOYHON
CXeMbl ABMKEHMWS TENSIOHOCUTENEN.

MoaenupoBaHue TennoobmeHHOro annaparta 6e3 u3aMeHeHWs arperaTHoOro COCTOSIHUSI TEeNOHOCUTEeNen Ha

28 OCHOBE MOgenu naeansHoro BblTeCHeHWs. BbiBo4 ypaBHeHWI Mogenu Ansi NPSAMOTOYHOW CXeMbl ABMKEHUSA
TennoHocuTenen.

29 MoaenupoBaHue TennoobmeHHoro annapara 6e3 N3MEHEHMSA arperaTHOro COCTOAHNS TennoHocutenen Ha
OCHOBE MOJENV UaearnbHOro CMELLEHUST U SHEEYHOMN.

30 MopgennpoBaHme XMMU4YeCKoro peaktopa Ha OCHOBE S4E€€4YHON MOLENN.

31 MogenupoBaHue XMMMYECKoro peaktopa naeanbHOro CMeLLEeHUs.

32 MoaenupoBaHue XMMMYECKOro peaktopa naeasnbHOro BbITECHEHMS.

33 OkcnepuMeHTanbHoe onpegeneHne napaMmeTpoB rmapoguHaAMUYECKUX MOaenen.




34 TvnoBble MogenNW CTPYKTYpbl MOTOKOB BELLECTBA B annaparax: OCHOBHbIE JOMYLLEHWS 1 00racTy MpUMeHeHus.
AyeeyHas Mogenb CTPYKTYPbl NOTOKOB.

35 TunoBble MOAENU CTPYKTYPbl MOTOKOB BeLLECTBa B annapartax: OCHOBHble A0NYLLEHNs U 06racTy NpUMEHEHNS.
OundpdysnoHHas mogenb 1 ee YyacTHble (MpederbHble) cryyau.

36 HeobxoanmocTb yyeTa ocobeHHOCTEN FVIJJ,pOJJ,VIHVaMVI‘-IeCKOVI CTPYKTYpbl NOTOKOB BeLLeCTBa Npy NOCTPOEHUN
LETEPMVHUPOBAHHbBIX MaTEMATUYECKNX MOAENEN.

5.2.2 TunoBble TeCTOBbIE 3aaHNA

He npegycMoOTpeHbI.
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afaHus (3apayn, Kenchbl)

MprMepbl NPaKTUKO-OPUEHTUPOBAHHBIX 3a4aHunin NpuBedeHbl B npunoxeHun k PIM.

5.3 MeToguyeckne matepuanbl, onpeaensiowme npoueaypbl OleHMBaHUA 3HAaHUWA, YMEHUH, BNageHni (HaBbIKOB
1 (MNK) NPaKTUYECKOro onbiTa AesATeNIbHOCTH)
5.3.1 YcnoBusa gonycka o6y4yarowerocs K npoMeXXyToyHou atrecTauum u nopsaok NMMKBMAALUM akageMnyeckom
3a40MKEHHOCTH

MpoBeneHne NPOMEXYTOYHOW aTTecTauun perfameHTMpPOBaHO JoKanbHbIM HOpMaTuMBHbIM aktom CM6MYMT
«lMonoxeHne 0 NpoBeAeHMM TEKYLLLEro KOHTPOSA YyCNeBaeMOCTM U NMPOMEXYTOYHOM aTtTecTauumn oby4vatomnxcs»
K 3a4eTy 1 3K3ameHy O0MNycKalTCA CTYAEHTbl, BbINOMHMBLUME N 3aLUUTUBLUME BCE WMHOMBUAYamNbHbIE 3a4aHuS,
Bbl4aHHbIE HA NPaKTUYECKUX 3aHATUSAX.
MpenocTaBneHue 1 3awmuTa KypcoBon paboTsl sBnsieTca o6s3aTensHbIM YCNOBUEM AOMNYCKa K 9K3aMeHy
5.3.2 ®opma npoBeaeHusi NPOMeXyTOYHOM aTTecTaumMm Nno AucCUMninHe

YcTHas

X

[NMncbmeHHas

KomnbloTepHoe TecTupoBaHue

5.3.3 Oco6eHHOCTU NpoBeaAeHUA NPOMEXYTOYHOM aTTecTauum No AUCLUNINHEe

* BpeMs Ha MOAroTOBKY K YCTHOMYy cobecegoBaHuto coctaBnsdet 20 MUHYT, Ha BbINOSIHEHWE MPAKTUYECKOro
3agaHna Ha KoMnbloTepe — A0 45 MUHYT;
* MpX 3awWmTe KypcoBoW paboTbl AEMOHCTpauus cTydeHTamum paboTocnocoOHbIX NPOrpaMMHbIX MPOOYKTOB,
NpeAcTaBeHHbIX B NOACHUTENbHOM 3anncke, obs3atenbHa.

NHasa

6. YHEBHO-METOOAWYECKOE U UHOOPMALIMOHHOE OBECNEYEHUE OUCLUNIIUHBI
6.1 YuebHas nutepartypa

ABTOp 3arnasve M3patenscTBo oa nspgaHua | Cceolinka

6.1.1 OcHoBHas y4yeGHas nuTepaTypa

3akrenm, A. 0. Obwas Xrmmnyeckas http://www.iprbooksh
TexHonornsa. BeeaeHne B 0p.ru/66419.html
MoAenvpoBaHune XUMUKO- Mocksa: Jloroc 2014
TEXHOMNOrM4YeCKNX NpoL,eccoB

Anekcees, E. B.,|MogenupoBaHue cuctem| Mocksa: MocKkoBckui http://www.iprbooksh

BukynuHa, B. b.,[BogocHabxeHuns 7 rocyapCTBEHHbIN 2015 op.ru/40194.html

Bukynun, M. . BOAOOTBEAEHUS CTPOUTENbHbIN

yHuBepcuteT, O6C ACB

BycbiruH H. 1O. MogenupoBaHne npoLeccos http://publish.sutd.ru/

3alUnThl OKpYXatoLwen cpeapl Cno.: creryntg, 2019 tp_ext_inf_publish.ph
p?id=2019174

6.1.2 lononHuTenbHasa y4yebHas nutepaTtypa

BycbiruH H. 1O. MogenupoBaHne npoLeccoB http://publish.sutd.ru/
3alUnThl OKpYXatoLwen cpeabl. . tp_ext_inf_publish.ph
KoHTponbHas paboTta Crie.: CherynTA 2019 p?id=2019134

BycbiruH H. 1O. MogenupoBaHne npoLeccoB http://publish.sutd.ru/
3alUnThl OKpYXatoLwen cpeabl. Cnoe.: crneryntg, 2016 tp_ext_inf_publish.ph
KypcoBasi paboTta p?id=3432

BycbIrvH H. O.,|ABTOMaTN3MPOBaHHbIE http://publish.sutd.ru/

Barpos U. B. pac4yeThbl XUMWKO- tp_ext_inf_publish.ph
TEXHOOrM4YeCcKmx cuctem. Cnoe.: crneryntg, 2015 p?id=2493
WHTerpanbHble "
OEKOMMO3NLIMOHHBbIE METOADI




BycbiruH H. 1O. MeToab! n cpeactea http://publish.sutd.ru/
aBTOMaTM3NPOBaHHbIX tp_ext_inf_publish.ph
pac4eToB B aKonoruu. Cnoe.: crneryntg, 2014 p?id=2178
PeweHve 3agpa4y B cpege
Mathcad

6.2 MNMepe4yeHb npodeccuoHanbHbIX 6a3 AaHHbIX U1 UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

NHdopmaumoHHasa cuctema «EguHoe okHo goctyna k obpasoBaTenbHblM pecypcam. Pasgen. BelumcnuTtensHas
maTematuka. Martematudyeckoe  MogenupoBaHue. YucneHHble  MeToAabl»  [ONeKkTpoHHbIi  pecypc].  URL:
http://window.edu.ru/app.php/catalog/resources?p_rubr=2.2.74.12.57

MHdpopmaumoHHasa cuctema «EamHoe okHO gocTyna k obpasoBaTenbHbiM pecypcaM. Pasgen. MHdopmaTtuka n
NMHOPMaLMOHHBIE TEXHOMNOMMMY» [OnekTpoHHbIN pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6

6.3 NepeyeHb NULIEH3MOHHOIO U CBOGOAHO pacnpoCcTpaHSAeMOoro NporpaMMHoro obecneveHus
MicrosoftOfficeProfessional
Microsoft Windows
Mathcad Education — University Edition Term
1C-buTtpukc: BHyTpeHHWI nopTan y4ebHoro 3aBeaeHus

6.4 OnucaHue MaTepuanbHO-TeXHMYECKOM B6a3bl, Heo6XoAUMON Ans ocyllecTBIIeHUA obpa3oBaTeNlbHOro
npouecca no AUCUUNIIMHe

AyauTopus OcHalleHne

MynbTumMeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
JlekumoHHas y A pyA H P A
aygutopusi

MynbTumMeaniiHoe obopydoBaHWe, KOMMbIOTEPHAs TEXHWKA C BO3MOXHOCTbLIO MOOKIMIOYEHUS K
KomnbloTepHbin knacc [cetn  «MHTepHeT» M obecneyeHMem [ocTyna B 3MEKTPOHHY  MHAOPMAaLMOHHO-
obpasoBaTenbHyto cpeny




Mpwnnoxkenune 1 K PN

Kadeapa nHxKeHepHON XMMnUn 1 NpomblaeHHoN akonorum CN6IYNT/A,

HanpaeneHue noarotosku 20.03.01 «TexHochepHas 6e3onacHOCTb», Npoduab «MHKeHepHan 3almTa

OKpyrKatoLei cpeabi»

OucumnanHa « MogenmpoBaHue NPOLLECCOB 3aLUUTbl OKPY KatoLLel cpeabl»

Mpumepbl NPAKTUKO-OPUEHTUPOBAHHDbIX 3ap,aHm‘i ANA NPOMEXKYTOYHOro KOHTponAa

Ne n/n

Ycnosus TUNoBbLIX 3aaad (3agad, Kecos)

E

MpoaHanuaupynte ypaBHeHue AppeHuyca k:koe_ﬁ C TOYKM 3peHus nogxoda K OuUeHKe

NPeasKCnoHEHUNanbHOr0o MHOXMUTENS Y SHEPrMKn akTMBaLMnM METOAOM NMHEHON perpeccuun. Onpegenvre
BMA DYHKLMK OTKNMKA U (pakTopos. Mpeanoxute nporpaMmMHble CpeacTBa peLLeHNs 3a4auv.

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.

[nsa xumumyeckon peakumu, npoTtekatowen no cxeme Ai+Az — 2 Az 3anninte KMHETUYECKNE YpaBHEHNS.
Mpeanoxute MeToa 1 NporpaMMHble cpeacTBa Ansi peLleHNs ypaBHEHUIA.

— e ,'\'l

5 EBE===1 &,

o =300 KTTa ——|

MocTponiTe mMaTemaTuM4eckyld MoAenb rugpasnuyeckon cuctembl. Onpegennte u3MeHeHWe YpPOBHS
XnakocTtn (beHson — Tonyon) B eMKocTax Ha uHTepsane [0, 60]. B HayanbHbIN MOMEHT BPEMEHN YPOBEHb
Xungkoctn B cocygax Hi = 10, Hz = 8 m. KoHueHTpauusa 6eH3ona-50 %. $1=¢,=¢(3=1. OnameTp

natpybkos 0,021 m. CeueHne pesepByapoB $;=S,=2 m2. TemnepaTypa xugkoctn — 25 °C.

B Tabnuue npuBedeHa 3aBMCUMMOCTb [aBfIEHUS HACLILEHHOrO napa AvMeTunauetamuga oT
TemnepaTypbl.

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

Hangute koadhdumUMeHTbl ypaBHEHU U YCTAaHOBUTE, Kakoe U3 NpUBEAEHHbIX COOTHOLLEHUI HaUmy4yLwLnM
00pa3oM onucbIBaeT 3KCNepMMEHTarbHbIE AaHHble?

1np:;+B; lnp=1;+B+ClnT; lnp:;+B+ClnT+DlT;

lnp:;+B+ClnT+D1T+D2T2-

k k
Lsd,—2 54, B
peakTope MaeanbHOro BbITECHEHUS, MPUHSB B Ka4yecTBe KpUTEpUsi ONTUMAarbHOCTU BbIXOA LIENEBOro
KOMMOHEeHTa Aa.

3Ha4YeHNs1 KOHCTaHT CKOPOCTEN peakLuu: k1 =0,4 MuH, k2 = 0,1 MUHL,

Onpep,enMTe onTuMaribHoe BpeMaA npoBeaeHusa XMMUNYECKOM peakuumn Al

HayvarbHble KOHLEHTpaLUM KOMMOHEHTOB: Clo =0,5 kmonb/m3, Cg =0; Cg =0.
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