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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

11 Uenb pucuunnuHbl: CdopmmupoBats KoMneteHumn obyvarowleroca B obractm  MoOenupoBaHUS
XUMWKO-TEXHOMOMMYECKMX NPOLIECCOB TEXHOMOMMM U nepepaboTkM NonMMepoB.

1.2 3apgaum gUCLUMUNIIUHBI:

*  CdopmnpoBaTb OCHOBHbIE MOHSATUS Mpouecca MOAENMPOBAHUS OTAENbHBIX  XUMWKO-TEXHOMOMMYECKMX
OOBEKTOB M XMMUKO-TEXHOMOMMUYECKUX CUCTEM;

« [Jatb obyvarowmmcs NpUHLMNBI NOCTPOEHUS MaTeMaTUYeCKON MOAENU XUMUKO-TEXHOMNOrMYECKoro obbekTa u
OCHOBHbI€ MOMOXeHWS aHanu3a 1 CMHTe3a XMMUKO-TEXHOMOMMYECKUX CUCTEM;

* [MpuBUTH CTyAEHTaM HaBbIKM PELUEHUS MaTeMaTU4eCKMX MOAErnen Kak OTAeNbHbIX XUMWKO-TEXHOMOMMYECKMX
O0OBEKTOB, TaK U XMMUKO-TEXHONOMMYECKUX CUCTEM B LIEMNOM.

1.3 TpeboBaHMA K npeaBapuUTenbHON NOArOTOBKE OOy4aloLerocs:

MpeaBaputenbHas NoAroToBka npegnonaraeT co3gaHve OCHOBbl AN POPMUMPOBaHUSA KOMMETEHUMIA, YKa3aHHbIX
B M. 2, NpY N3YyYEHUN AUCLIUMNINH:

Mpouecchl 1 annapaTtbl XMMUYECKON TEXHOSTOMU

CucTeMmbl ynpaBneHus U aBToMaTu3aumm XMMUKO-TEXHONOMMYECKUX NPOLIeCCOB
O06LWas xuMnyeckasi TeXHosorms
YuebHas npakTuka, TexHonormyeckas (MPOeKTHO-TEXHOMorm4eckas) npakTmka

2 KOMMETEHUMUN OBYYAIOLLEIroCs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUUMINNHDbI

OlNK-4: Cnoco6eH obecneunBaTb NpoBeAeHMe TeXHONIOrM4YEeCKOro npouecca, MICNonb30BaTb TEXHUYECKUE
cpeacTBa ANsl KOHTPONSA NapaMeTPOB TEXHOMOrMYeCKoro npowuecca, CBOMCTB ChIpbS U FOTOBOWN NMPOJYKUUM,
OCyLUEeCTBNATb U3MEeHeHMe NapaMeTPoB TEXHONOrM4YeCcKoro npouecca npu MU3aMeHeHUU CBOUCTB Cbipbsi

3HaTb: MeTodbl MOCTPOEHUSt SMMMPUYECKUX (CTAaTUCTUYECKUX) U (PU3MKO-XUMUYECKUX (TeopeTnyeckux) mopenen
XUMUKO-TEXHOMOMMYECKUX MPOLIECCOB, METOAbl ONTUMMU3ALMUM  XMMMUKO-TEXHOMOMMYECKUX MPOLIECCOB C MPUMEHEHMEM
SAMMMPUYECKUX WU DUBUKO-XMMUYECKUX MOLEene.

YmeTb: BbI6VIpaTb Heobxooumble MeToabl Ans nony4yeHus MoZenen XUMMKO-TEXHONOMMYECKUX npoueccos, NMpUMeHATb
MeTOAbl BbIYMCNUTESNTIbHOW MaTeMaTuku U MaTeMaTMyeckon CTaTUCTUKKM  AOns mMmogenuvpoBaHna M ontuMusauun
XUMUKO-TEXHOJTOTMYECKNX NMPOoLEeCCOB.

BnapeTb: NMpUMeHeHneM nakeToB NpUKnagHbIiX nporpamMm OnAa MmoaesrimpoBaHnaAa XMMUKO-TEXHOJTIOTMYECKUX npoLeccoB.

OlNK-5: CnocobeH ocyLecTBNATL 3KCNepUMeHTarlbHble UCCNeAOoBaHUsA U UCMbITAHUA NO 3a4aHHON MeToAuKe,
npoBoAUTbL HaGNAEHUA U U3MepPEeHUsA C y4eTOM TpeGoBaHMM TeEXHUKM Ge3onacHOCTU, obpabaTbiBaTh U
MHTepnpeTUpoBaTb IKCNepUMEeHTanbHble AaHHble

3HaTb: MeToabl VlﬂeHTI/ICt)I/IKaLI,I/II/I MaTeMaTu4eCcKnx onucaHunmn TEeXHONOrm4eckmnx npoueccoB Ha OCHOBe
AKCnepumMeHTarnbHbIX OaHHbIX.

Ymetb: NPUMEHATb METOAbl BbIMUCIUTENBHON MaTteMaTuKM U MaTeMaTU4YeCKon CTaTUCTUKM ONS 06p860TKM pe3ynbTatoB
JKCcnepuMeHTa.

BnapeTtb: MmeTogamn mateMaTU4EeCKON CTaTUCTMKL AN O6pa6OTKI/I pe3ynbTaTtoB akKTUBHbLIX N MACCUBHbIX 3KCNEPUMEHTOB.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
e abota
% 5~ P ®opma
HanmeHoBaHWe 1 cogepxaHue pasaenos, TEM U 3 g e CP TeKyLIero
Yy4€OHbIX 3aHATUN % o.(?, TNek. Mp. (4acnl) y
S KOHTpOIs
< | (yacbl) | (vachbl)

Pasgen 1. O6uwume BoNpockl MOAENUPOBaHUA XUMUYECKUX
npounsBoacTB

Tema 1. Xumuko-TexHonormyeckne cuctemsl (XTC)

Wepapxmyeckass CTpyKTypa COBPEMEHHOr0 XMMWUYECKOro
npeanpuatusa.  XUMMKKO-TEXHONOIMMYeckast cuctemMa Kak
oonbwaa cuctema. OCHOBHble MOMOXEHUSA CUCTEMHOro 1 2
aHanusa. NoHATHe PU3nNKO-XMMNYECKON CUCTEMBI

Tema 2. KomnbloTepHble TEXHOMOMMM Kak OCHOBa
COBPEMEHHOrO nogxoaa K ynpaeBneHunto
TEXHOMNOMMYECKMMU npoweccamu nony4yeHus "
nepepaboTkM NONMMepPOB

O6wasa xapakTepucTvka 3agay XMMUYECKOW TexXHOMoruw,
pelaembiX C NPUMEHEHNEM KOMMbIOTEPHbIX TEXHOMOMUM:
aBTOMaTM3MpPOBaHHbIE CUCTEMbI HAy4HbIX MCCreaoBaHuw, 1 1
aBTOMaTM3MpoBaHHOE NpoeKkTnpoBaHue,
aBTOMaTM3NpPOBaHHbIE cMcTeMbl ynpaeneHuns c
TEXHONOrMYECKUM NPOLIECCOM.

Tema 3. ObLwme npuHUMNbLI MogenupoBaHus XTC
Matematuyeckoe  mopgenuposaHue  XTC.  [loHaTue
Moaenu, Krnaccudpukaums Moaenen. Buabl
MOAENMPOBaHNS (dbunanyeckoe, mMaTteMaTnyeckoe).
Knaccuduvkaumss matematmyeckux mogenen. [MpuHuunbl
MaTemMaTU4eCcKoro MOAENNPOBaHNS npoLieccos
XUMUYECKOM  TEXHOSOrM. WccnepgoBaHne  XMMUKO-
TEXHONOMMYeCcKMX MPOLLEeCCOB METOOOM MaTeMaTU4eCcKoro 1 2
MOZENMPOBaHMS. BrnoyHbIN npUHLMN NMOCTPOEHMS
MaTeMaTU4YeCcKomn Moaenu XTC. Knaccudukaums
ypaBHEHWI Moaenu. OTanbl NoCTpOeHUst
MaTeMaTn4ecKon moaenu XTC nonyyeHusi 7
nepepaboTKn NONMMEpPOB.

Pasnen 2. [eTepMnHMpoBaHHbIN nogxon K
MOZENVPOBaHMIO 3,C




Tema 4. [vgpoguMHamu4yeckas CTPYKTypa OOHOGA3HbIX
MOTOKOB

Bpemsi npebbiBaHMA 3neMEeHTOB MOTOKa Kak cry4yanHas
BENMYUuHa. OkcnepumMeHTanoHoe nsyyeHve
pacnpegeneHms  BpeMeHW npebblBaHWs  3NeMeHTOB
notoka. WHterpanbHasa u auvddepeHumansHaa dyHKLUN
pacnpefeneHnss  BpemeHu npebbiBaHWs  3NeMEeHTOB
notoka. TuUMoBble MOZENN CTPYKTypbl MOTOKOB: MOZAENb
naeanbHOro  MepemellnBaHnsl, MogeNnb  uaearnbHOro
BbITECHEHWsI,  OofHOoMapameTpuyeckas  AMddy3nMoHHas
Mogenb, s4eeyHass MoAenb, KOMOWHMPOBAHHbLIE MOAENW.
ANropyt™ MAEHTUPUKALUN MaTeMaTUYECKOro OnmncaHus
CTPYKTYPbl MOTOKOB.

Tema 5. TennoobmeHHble NpoLiecchl

OcHoBbl  TennoBoro pacyeta. [lpoekTHbIM  pacyeT
TennoobMeHHoro  annapata. [lpoBepoyHbIn  pacyeT
TennoobMeHHoro annapata. Martematudeckue mogenu

TENNoo6GMeHHVKOB: «nepemeLLnBaHne-
nepemMeLuBaHuey, «nepemeLLnBaHNe-BbITECHEHNEY,
«BbITECHEHWE-BLITECHEHNEY. OnTnmansHoe
NPOEKTUPOBaHWe Tennoo6MeHHOro annapara.

lNocTaHoBKa 3ajadyn  onTuMarnibHOro npoeKkTUnpoBaHUA.
A.I'IFOpI/ITM pacyeTa Kputepua ontmuMmmnsaunin.

Tema 6. KNHeTUKa XMMUYECKUX peaKLnit

OcHoBHbIEe NOHATUA XUMUNYECKON KMHETUKMN.
Knaccuduvkaums peakuun. CKOpOCTb  XMMWUYECKON
peakuuu. KuHeTunyeckume YpaBHEHUS. MexaHusm

XUMMYECKON peakumn [pocTble U CrOXHblE peakuuu.
CteneHb npeBpalleHns. CTeneHb MNOMHOTbI  peakuuu.
CTtexuomeTpuyeckme ypaBHeHuda. CTexumomeTpuyeckas

MaTtpuua.
MeToqbl ynpoLlieHua MaTeMaTu4eCcKon MOAENN KUHETUKMN.
CTeXMOMeTpW—IeCKI/I NNHENHOo 3aBUCNMblE n

CTEXMOMETPUYECKN JIMHEWHO HE3aBUCUMbIE  peakuuu.
JInHeHble nHBapuaHThl. KntoveBble BellecTsa.

OTtanbl  ugeHTUMKauMM  MaTeMaTUYyecKkol  MOZenu
KAHETUKN  XMMUYECKMX peakumi. IKCnepumeHTanbHoe
uccregoBaHune KMHETUKN XUMUYECKMX peakuun.
dopmynupoBaHMe TMNOTE3 O BO3MOXHbIX MexaHM3max
peakuuu. PaspaboTtka MatemaTn4eckom Moaenu
KMHETUKM  XMMUYECKUX  peakuun.  PopmynuposaHue
Kputepus  agekBatHOCTU.  OTbICKaHUE  KMHETUYECKUX
KOHCTaHT (napameTpuyeckas naeHtudmkaLms Mogenm).

Tema 7. MaccoobmeHHbIe NPoLEeCChl

lNocTtaHoBKa 3agayn. bBnouvHbli  NpUMHUMA  NOCTPOEHUSA
Mozenen Macconepegaun. OOwasa  xapakTepucTuka
MaTeMaTU4eckoro  onucaHusl:  ypaBHeHMe  6anaHca
Macchbl, ypaBHEHWE pPaBHOBECUS, YPaBHEHNE KUHETUKN.
Mpumep MogenupoBaHus npouecca agcopbunn.
YpaBHeHMe  maTepuanbHoro  GanaHca.  YpaBHeHue
KMHETUKN copbuun. YpaBHeHWe paBHoBecusi copbuun.
YpaBHeHue TennoBoro OanaHca. YpaBHeHuMe nepenayun
Tenna. HayanbHble 1 rpaHWYHbIE YCIOBUS.




Tema 8. Xmunyeckue peakTtopsbl

XUMUNYECKMX peakTopoB.
MaTtematnyeckme modenu npoLECCOB B  peakTopax
noeanbHOro  CMeLleHus
Kackag peakTopoB uaeanbHoro cmelleHusi. CpaBHeHue
XUMUYECKUX  PEaKTopoB
noeanbHOro  BbITECHEHMSI M Kackaga  peakTopoB

Knaccuduvkaums

naeanbHOrNo CMeLeHNA.

N wnaeanbHOro BbITECHEHUA.

naearnibHoOro cMelleHna n 2 2

Pasgen 3. BepoAaTHOCTHLIN Noaxon K MogenMpoBaHuio

Tema 9. OYHKUMS OQHON NEepeMeHHOMN
Bbibop Buga n onpegeneHne napameTpoB SMMNPUHECKON
3aBucumoctn.  [lpumep

MOHOTOHHOM 3aBNCMOCTN.

Bbibop BMaa u onpegeneHne napameTpoB HEMOHOTOHHOWM 2 10 10
3aBMCMMOCTW.
Pre,C
Tema 10. PyHKUNU MHOTUX NEPEMEHHbIX
MHoxecTBeHHas perpeccusi. MnaHnpoBaHue
akcnepmmeHTa. [onHbIN  QaKTOPHLIA  SKCMEPUMEHT.
MnaHnpoBaHMe BTOPOro nopsaka. 2 4 4
UTtoro B cemecTpe (Ha kypce ans 3A0) 20 30 22
KoHcynbTauumn n npoMexyToyHasa attectaums (Ok3ameH) 2,5 33,5
Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 52,5 55,5

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHne y4eGHbIM MraHoM He NpeaycMOTPEeHO

5. OMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPE[ICTB OLIEHUBAHUA PE3YJILTATOB
5.1 Moka3saTenu oLueHNBaHUA OBYYEHUA

Koa komneteHummn

MNokasaTtenu oueHnBaHus pe3ynbTaTtoB 06y‘-IeHVIF|

OrlK-4

1. MoxeT npMMEHUTb MPUHLUUMNBbI U METOAbl MOCTPOEHUS MaTteMaTUYecKux Monenemn
OCHOBHbIX MPOLIECCOB XMMWUYECKOW TEXHOMOorMn npu paspaboTke M 3Kcnnyataumu
COBPEMEHHbIX KPYMHOTOHHAXKHbBIX MPOMbILLUNEHHBLIX NPEaNPUSTUR.

2. Vcnonb3yeT KOMMbKTEPHbIE MOZENUPYILWMNE CUCTEMBbI Ans  pa3paboTku K
nccnegoBaHus 3¢eKkTUBHbBIX NPOLECCOB M annapaTtoB XMMUYECKOM TEXHOSOMUM.

3. lNNpumeHsieT Ga3oBble HaBbIKM WCMONb30BaHWS MNPOrpamMMHbIX MPOAYKTOB Ans
pEeLeHNs  KOHKPETHbIX 3agda4y Mo  MOAENUMPOBAHUID  XMMUKO—TEXHOMOMMYECKNX
NpoLeCCoB.

OrnK-5

1. CnocobGeH npuMeHUTb MOAYMbHBIM MNPUHUMM  pa3paboTkMm MaTeMaTUyecKoro
OMNUCaHNsA  XMMUKO-TEXHOMOMMYECKMX MNPOLECCOB  MPOMBILLINIEHHOTO OCHOBHOTO WU
TOHKOIO OpraHMYeckoro CUHTEe3a, a Takke MPOU3BOACTBA BbICOKOMOSIEKYSAPHbLIX
CcoeauHeHU 1 nepepaboTkM NPUPOOHOTIO Chipbsl.

2. MpoBoAWUT nNpakTU4Yeckue pacdeTbl NpU WUCCNeaoBaHUWM pearbHbIX NPOLECCOB U
annapartoB, XMMWUYECKMNX PEeaKTOPOB;

3. OueHuBaeT BMMsHME nNapamMeTpoB  TEXHO-FIOMMYEcKoro  npouecca Ha
3KOHOMMYECKME NOKa3aTenm Npou3BoAcCcTBa M COCTOSTHUE OKpYXatoLLeln cpeabl.

5.2 Cucrtema n Kputepum oLeHUBaHUsA

LLikana oueHnBaHua

KpuTtepuu oueHnBaHusa chopMmMpOBaHHOCTU KOMNETEHLMI

YcTHoe cobeceanoBaHne MucbmeHHasn paboTa

5 (0TAMYHO)

MonHbIN, wWcYyepnbiBalOWUN  OTBET, SBHO
OEMOHCTPUPYIOLLMI ~ 3HAHWE  OCHOBHbIX
NPUHLMNOB MaTeMaTu4eckoro
MOLENMpPOBaHMS XUMUKO-




TEXHONOMM4YeCKnX npoueccos "
KOMMbIOTEPHbLIX ~ TEXHOMOMMIA, a  Takke
LWMPOKYID  3pyauuMil0 B OLEHMBAeMOWN
obnactu. OO6yuvatomiica MOXeT
0OBbACHUTL NPUHLMMBLI CO3aaHMs Mopaenewn
Ha OCHOBE WMEWLINXCa CBeAeHun o

npoueccax, a Takke BEPOSATHbIE
orpaHuyeHus npUMeHeHus
pa3pabaTbiBaeMbix mMogenen. MoryT
npucyTCTBOBaTb HecyLleCTBEHHbIEe

OWKnbKN, He CBA3aHHble C  CyTbio
obcyxgaemon npobnembl.  Kputuueckun,
OpurMHanbHbI  NOAXOA K Marepwuany.
O6yvaowmiica nokasbiBaeT MNpaBuUiibHOE
NMOHMMaHve YCroBWS 3agayn, BrnageHue
HaBblkaMu ero aHanusa. Ymeet
NPUMEHATb  MaTeMaTWyecku  annapar
ANA peanusaumy nnaHa pelueHus 3agadu.
Mony4un npaBuUMbHBIA OTBET Y MOXET €ro
WHTEpPNpPeTMpPOBaThb.

4 (xopoLuo)

OTBeT cTaHOapTHbIN, B Lenom
Ka4yeCTBEHHbIN, OCHOBaH Ha BCEX
06s3aTenbHbIX MCTOMHUKAX MH-hopMaLmnn
(maTtepuansl NPaKTU4ECKNX  3aHATUM,
pekoMeH0oBaHHas nuTeparypa).
MpucyTcTBylOT Hebonbwure npobenbl B
3HAHUSAAX WU HECyLeCTBEHHble OBk,
bonblas 4acTb KOTOpPbIX MOXeT ObiTb
ncnpaefieHa CaMoCTOSATENbHO NPU YCTHOM
cobecenoBaHuM ¢ npenogaBaTtenem.
O6yyvarowminca nokasbiBaeT [JoCTaTouyHOe
NMOHMMaHWe YCroBWS 3agayun, BnageHue
HaBblkamMy €ro aHanu3a, Bblbopa HY>XHbIX
3akoHOB.  [lonyckaeT  He3HauuUTenbHble
NOrpeLLIHoCcTH npu NPUMEHEHNU
MaTemMaTnyeckoro annapara npu
peweHun 3agayn. [Nonyumn npaBWmbHbLIN
OTBET, HO UCMbITbIBAET 3aTPyOHEHUS C €ro
WHTepnpeTaunen.

3 (yooBneTBOpUTENbHO)

OTBeT HEenosHbIA, OCHOBAHHLIN TOMBKO Ha
MaTepuanax nekuun. MoxeT nepeyncnuTb
OCHOBHble BUAbl MoAenenm u obnactm ux
npumMeHeHuns. py NOHUMAHUKU CYLLHOCTU
npegmeTa B LENOM — CYyLIECTBEHHbIe
owmMbKM Mnn nNpobenkbl B 3HAHUAX cpasy no
HEeCKONbKMM TemMaM, He3dHaHue (nyTaHuua)
BaXKHbIX TEPMUHOB. O6yuyatommncs
BHMKAeT B CMbICIT YCMoOBUS  3agayu,
NMOHUMaeT MfnaH ee pelleHns, HO He
MOXeT B TMOMHOW Mepe C MNOMOLLbIO
MaTemMaTMyecKoro annapata peannsoBaTtb
ee peLueHue.

2
(HeyooBneTBOPUTENBHO)

HecnocobHocTe oTBeTUTH Ha Bonpoc 6e3

nomMoLuu 3K3ameHaTopa. HesHaHne
3HaUMTENbHOW  YacTM  NPUHUMNUaNbHO
BaXHbIX 3MNEeMEeHTOoB AVCLMMNINHBI.
MHorouncneHHole rpybbie OLLIMGKM.
Ob6yvatowmics He cnocobeH
npoaHanuavpoBaTb  YCrNoBME  3ajauu,
HameTuTb nnax ee peLleHus.

MpencrtaeneHve 4yxon paboTbl, OTka3 OT
BbINOSTHEHWNA 3aaHuS.

HecnocobHocTb WHTEpnpeTNpoBaTh
Habniogaemble unu onvcbiBaemble
ABNEHUS C MO3ULINIA OCHOBHBIX MOJIOXKEHUN
N3y4YEHHOWN OUCLMMNITUHBI.




5.3 TunoBble KOHTPOIbHbIE 3a4aHUsA U/UNY UHble MaTepuanbl, UCMONb3yeMble AFisl OLLeHKU pe3yribTaToB
obyyeHus
5.3.1 TunoBble KOHTPONbHbLIE BONPOCHI

Ne n/n dopMynNnpoBKN BONPOCOB

Cemectp 8

Mepapxmyeckas CTpyKTypa COBPEMEHHOIO XMMUYECKOro NpeanpusaTms. XMMUKO-TEXHONOrMYeckas cuctema
Kak bonblulasa cuctemMa.

—_

2 OCHOBHbIE NOMOXEHNs1 CUCTEMHOIO aHanm3a.

3 dnsnko-xmmmnyeckas cuctema.

4 ABTOMaTM3UPOBaAHHbIE CUCTEMBI HAaY4YHbIX UCCref0BaHUNA.

5 ABTOMaTM3NUPOBaAHHOE NPOEKTMPOBaHUE.

6 ABTOMaTM3NPOBAHHbLIE CUCTEMbBI YIIPABIEHUS TEXHONOMMYECKMM NPOLLECCOM.

7 MatemaTtuyeckoe mogenuposaHue XTC.

8 Knaccudukauns mogenei. Buabl MogennpoBaHus (mandeckoe, MaTtemMmaTmyeckoe).

9 Knaccudukaums matemaTnyeckux Moaenen.

10 MprHUMNBI MaTeMaTU4ECKOro Mog4eNMPOBaHNA NPOLLECCOB XMMUYECKON TexHonornn. iccnegosaHme XMMMKO-
TEXHOSOMMYeCckUX NPoLeccoB MeTOAOM MaTeMaTUYECKOro MOAENMPOBaHMS.

11 BroyHbIV NpUHLUMN NOCTPOEHU MatemaTmnyeckorn mogenu XTC. OTanbl NOCTPOEHNST MaTeEMaTUYECKON MOAENN
XTC.

12 OKCnepMMeHTanbHoe n3ydeHne pacnpegeneHnss BpemeHu npebbiBaHNsa aneMeHTOB notoka. HTerpanbHas u

AndbdbepeHumnanbHasa yHKUMK pacnpenenieHnst BpeMeHu NpeGbiBaHns areMeHTOB NOoToKa.

TunoBble MOAENMN rMOPOANHAMUYECKOW CTPYKTYPbl 0AHOda3HbIX NOTOKOB: MOAENb UaeansHoro
13 rnepemMeLLMBaHmnsl, MOA€eNb MAeanbHOMo BbITECHEHMWS, oaHONapaMeTpuyeckas auddysnmoHHas mogerns,
AyeeyHass Moenb, KOMOGUHMPOBaHHbIE MOAENMW.

ANropuT™ NaeHTUMMKaLMN MaTEMaTUYECKOTO ONUCaHNS TMAPOANHAMUYECKON CTPYKTYpPbl OAHO(a3HbIX
MOTOKOB.

14

15 OcHoBebl TennoBoro pacyeTta. MpoeKTHbIN 1 NPOBEPOYHbIN pacyeThbl TENNOOOMEHHOro annapara.

MaTtemaTtnyeckne mogenun Tennoo6MeHHNKOB: «nepemMelunBaHune-nepemMelnBaHme», «nepemelumBaHmne-
BbITECHEHNE», «BbITECHEHNE-BbITECHEHNEY.

16

17 OnTMManbHoe NpPoeKTUpoBaHWe TeMNoobMeHHOro annapaTa.

18 OCHOBHbIE NOHATUSA XUMUYECKOM KMHETUKN. Knaccndukaumst peakumii. CKOPOCTb XMMUYECKON peakLnu.
KuHeTtnueckme ypaBHeHUS.

19 MexaHn3m xummnyeckomn peakumm MNpocTble 1 CIOXHbIE peakuuu.

20 CTteneHb npeBpauleHnst. CTeneHb NOMHOTHI peakumn. CtexmomeTpuyeckune ypaBsHeHnsa CtexmomeTpuyeckas
martpuua.

21 MeToabl ynpoLleHma MmaTemMaTuyeckon Moaenm KUHETUKN.

22 WaeHTudumkauma matemaTmyeckon Mogenn KUHETUKM XMMNYECKUX peakLmi.

3KCﬂepMMeHTaﬂbHOe nccnenosaHne KMHETUKN XMMUYECKNX peaKLI.VIVI. d>op|v|ynmpOBaHv1e rmnoTes o
BO3MOXHbIX MeéXaHn3mMmax peakuunu.

23

Pa3pa60TKa MaTeEMaTUYEeCKOM MOLENN KUHETUKN XUMNYECKNX peaKLl,I/IVI. CDOpMyrII/IpOBaHI/Ie Kputepua

24
aeKBaTHOCTW.

25 MapameTpuyeckasa ngeHTnguKauna mogenu.

26 BroYHbIN NPUHLMN NOCTPOEHUA MOAENen Mmacconepegayun.

O6LLan xapakTepucTka MaTeMaTUYeCcKoro onMcaHmns npoLiecca Macconepeaaqun: ypasHeHume 6anaqca

27
Macchl, ypaBHEHNE paBHOBECUA, YPaBHEHNE KUHETUKN.

28 Knaccndumkaumst XMn4ecknx peaktopos.

29 MaTtemaTtudeckne mogenu NnpoLecCcoB B peakTopax naearibHOro cMelleHna n ngeanbHoro BbITECHEHUA.

30 Kackag peakTopoB ngeanbHOro CMeLeHms.

CpaBHeHme XUMUNYECKMNX peaKTopoB naearnbHOro cMelleHna n naeanbHOro BblITeCHEHUA U KaCKkaga peakTopoB

31 naeanbHOro CMeLLeHus.

32 Bep0ﬂTHOCTVHbII7I noaxof K MoAenupoBaHuio: BbIGOp Buaa 1 onpeaeneHe napameTpoB aMIMpUYecKon
MOHOTOHHOW 3aBUCMMOCTM.

33 BepOﬂTHOCTHbVIVI noaxon K MOAEeNMpoBaHUIo: BbIOOp BMAaa U onpeaeneHme napameTpoB SMMUPUYECKON
HEMOHOTOHHOW 3aBUCUMOCTMU.

34 BeposATHOCTHBIN Noaxo4 K MOAENMPOBaHMIO: NIaHMPOBaHWE aKCnepuMeHTa. BapuaHTbl (hakTopHbIX

OKCNEPUMEHTOB.




5.3.2 TunoBble TeCcTOBbIE 3a4aHus

He npegycmoTtpeHo
5.3.3 TunoBble NpaKTUKO-OPUEHTUPOBaHHbIE 3aaHNA (3a4a4u, KeUCbl)

1. Onpepenute 4Yncno onbiToB APOBHOro hakTOPHOro 3IKCMepMMeHTa ¢ uncnom paktopos k=5 n nokasarenem
ApOo6HOCTM p=2, NnpuBeanTe NpMMEpP MaTpULibl NNaHUPOBAHUS.

2. B Hekoen MOHOMORMEKYNAPHOM peakumm pacxogyeTtcsa BewlecTBo A. B xoge akCnepuMeHTanbHOro M3yvyeHusi
peakuuy nony4yeHbl cneaylowime AaHHble, NpeAcTaBrneHHble B Buae nap Yncen «BpeMsi; KOHLeHTpaLmsa»:

(0; 100), (1; 54,78), (2; 30,01), (3; 16,44), (4; 9,01), (5; 4,93), (6; 2,70), (7; 1,48), (8; 0,81), (9; 0,44), (10; 0,24).

MpencraBbTe 3aBMCMMOCTb KOHLEHTPALMM BELLECTB OT BPEMEHW B BUAE YPaBHEHUSI.

3. Ha npumepe cuctembl peakumin nepBoro nopsigka

A -> B (k1)

B -> C (k2)

B -> A (k3)

COCTaBbTE MaTeMaTU4ecKyld MOAerb KMHEeTVKM XMMUYECKOro npouecca B COOTBETCTBMM C  UCXOOHbIMM
AaHHbIMK:

k1 =1,5[1/c]; k2 = 0,5 [1/c]; k3 = 0,1 [1/c]; Ca0 = 100 [monk/n]; Cb0 = CcO = 0.

4. Mpaduyeckn onpeaennte KMHeTUYEeCKue napameTpbl YpaBHEHUS MOAENN KMHETMKKU npouecca aA + bB -> cC.

5. [Ina cuctembl peakuun

A1+A2-A3-A4=0

-A1+2A3-A4=0

onpefenuTe KOnM4yecTBO MHBAPMAHTOB M KIHOYEBbIX BELLECTB.

6. Paccuntainte CTOMMOCTb OAHOMOTOYHOrO TeMNOoOMeHHMKa «Tpyba B Tpybe» maccor 860 kr, MPUHSIB ONTOBYHO
ueHy TennoobmeHHuka LiTont = 650 py6/kr.

5.4 MeTogn4yeckue matepuansl, onpegensitowme npoueaypbl OLLeHUBAHUA pe3yNbTaToB 06y4YeHUs
5.4.1 YcnoBusa gonycka obyu4atoLierocsi K npomMeXXyTo4HOM aTTecTauum 1 Nopsiaok NMKBUAaUMm akageMmn4eckon
3a40MKEHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMum perfnaMmeHTUMpPOBaHO foKanbHbIM HopMmaTtuBHbIM aktom CII6ryYnTa
«lMonoxeHne o0 NpoBeAEHMUN TEKYLLIETO KOHTPOSS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLumn obyyaroLLmnXcsa»

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm no gUCUMNmnHe

YcTHasa + MncbmeHHasn KoMnbloTepHoe TecTupoBaHme NHas

5.4.3 Ocob6eHHOCTU NpOBeAEHUsI MPOMEXYTOYHON aTTecTauum no AUcUUnnnHe

B0O3MOXXHOCTb MOMb30BaTbCA CMpaBOYHbIMK Tabnuuamu, KanbKyrnsTopoM;

B ToM cnydae, ecnn oTtBeT TpebyeT Bbixoda B ceTb WHTepHeT AN AEMOHCTpauun HaBblkOB oby4vatoLierocs,
TaKoW BbIXOJ MOXET BbITb NPeAoCTaBreH.

Bpems Ha nogrotoBky oTBeTa no 6unety 40 MuHYT, Bpems oTBeTa Ha bunet He 6onee 10 MUHYT.

[MMCbMEHHbIA  KOHCMEKT MNOAroToBkM Mo 6unety MoxeT ObiTb MCNOMb3oBaH Mpu  00A3aTeNbHOM  YCTHOM
cobecenoBaHUM.

6. YHEBHO-METOAMNYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMIINHDbI
6.1 YuebHasa nutepaTtypa

AsTOp 3arnasue | WspaTtenscTtBo | o4 nsgaHusa | Cchbinika
6.1.1 OcHoBHas y4ye6GHas nuTepaTypa
3aBapyxuH, C. T. MaTtemaTnyeckoe Hosocunbupck: http://www.iprbooksh
MoJenmpoBaHune XUMUKO- Hosocubupckuin 0p.ru/91236.html
TEXHOMOTNYECKNX rocy4apCTBEHHbIN 2017
NpoLLeCCoB 1 annapaToB TEXHUYECKUI
yHUBEpCUTET
Fandpynnuy, A. A, |Matematuyeckoe KasaHb: KasaHckuin http://www.iprbooksh
BopobbeBa, @. W.,|mogenupoBaHmne HaUMOHanNbHbIN op.ru/62187.html
TyHueera, C. H. rMMAapoaNHaMUYECKUX nccrnenoBaTenbCKUN 2016
XapaKTepuCTUK peakTopa TEXHOMNOrMYECKNii
yHMBEpCUTET
BopobeeB, E. C.,|MogenupoBaHue XUMUKO- http://www.iprbooksh
KapanwuH, 3. A., | TEXHONOMMYECKMX KasaHb: KazaHckui op.ru/100562.html
Bopobbesa, . U. npoueccoB. B 2 vactax. Y.1. HaLUMOHanbHbIN
Cratuctudeckme pacyeTbl ” nccnegoBaTenbCKUN 2019
obpaboTka  aKkcnepuMMeHTa. TEXHONOMM4YeCK1n
Peanusaumsi  peweHun B yHMBEpCUTET
cpeae Microsoft Excel




KnuHos, A. B., | MaTtemaTnyeckoe KazaHb: KazaHckuin http://www.iprbooksh
MyxameT3sHoBa, A. . | MogenupoBaHue XUMUKO- HaLMOHanNbHbIN 0p.ru/62483.html
TEXHOMNOrM4eCcknx nccrenoBaTenbCKUn 2009
npoLeccoB TEXHOSTOMMYECKUN
yHMBEpCUTET
BepectoBa, C. A, |Maremartnyeckoe EkaTepuHbypr: http://www.iprbooksh
Mwuctopa, H. E., | mogenupoBaHue B N3patensbcTeo 2018 op.ru/106406.html
MwuTiowos, E. A., | nHxxeHepumn Ypanbckoro
Poweson, T. A. yHuBepcuTeTa
6.1.2 [lononHuTenbHasa y4yebHaa nutepartypa
A.H. EBgokumos, A.B.|MopgenupoBaHue XUMUKO- http://nizrp.narod.ru/
KypauH TEXHONOMMYECKMX M-Bo obpasoBaHus 1 metod/kaforgchem/2
npoLeccoB Haykn P®, BLUT3 2018 018 08 30 _01.pdf
(akcneprvmMeHTanbHo- crnerynTA. - CI6.:
cTaTUcTU4eckue mMogenm) BLUTS3 CMerynTq
[TekcT]: y4eb. nocobue
3akrenm A. 1O. Obuwas XumMmnyeckasi https://ibooks.ru/rea
TexXHomnorus: BBeAeHWE B ding.php?
MOAEenMpoBaHme XUMUKO- Mocksa: Jloroc 2012 short=1&productid=
TEXHOJSTOMMYEeCKNX 28124

npoueccos: y4eb. Nocobue

6.2 MNMepe4veHb npocheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMaLIMOHHO-CMPABO4YHbLIX CUCTEM

OnekTpoHHO-6MbnmnoTevHasa cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTLA [GnekTtpoHHbIi pecypc]. URL: http://nizrp.narod.ru
OnekTpoHHO-OMbnnoTeyHas cuctema «Abyke» [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/

6.3 MNepeyeHb NULIEH3MOHHOro U CBOGOAHO pacnpoCcTPaHAEMOro NPorpaMMHOro obecnevyeHus

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHne MmaTepranbHO-TEXHMYECKON 6a3bl, HeOGXOAMMOM ANA OCYLUECTBNEeHUA o6pa3oBaTeNbHOro
npouecca no gUcCUUnInHe

Ayautopus OcHalleHune
MynbTumegunHoe obopyaoBaHue, cneumnanmanpoBaHHas mebenb, gocka

JlekunoHHas y Py, P

ayautopus

YyebHasa aygutopus

CneunanusupoBaHHasi Meberb, gocka




