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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

(dbopMHpOBaHHE CUCTEMbl 3HAHUH, HABBIKOB U YMEHUI pa3pabOTKU MaTeMaTHMYECKHX MOJeNeH XUMMKO-
TEXHOJIOTMUYECKHX TPOLIECCOB M OCYIECTBICHHS UX aHAIN3a KaK OObEKTOB YIPABICHUS U ONTUMU3ALIH C
[IPUMEHEHUEM METOI0B KOMIIBIOTEPHOTO MOJEIUPOBAHMS.

3agayy AUCLUIUIMHBL: H3ydeHHE OOIIMX NPUHIMIIOB CUCTEMHOIO aHAIM3a XUMMKO-TEXHOJIOTHUECKHX
[IPOLIECCOB M IIOCTPOCHUS MX MaTEeMaTHYECKUX MOJEJNIEH; MOJEIE CTPYKTYpHl IIOTOKOB B
TEXHOJIOTHUECKUX alapaTax, MaTeMaTUYeCKHX MOJENe MpoLeccoB TemIoo0OMeHa, MaccooOMeHa U
XMMHYECKOTO MPEBPAICHUS] B TEXHOJIOTHYECKOM 000PYI0BaHHH.

1.2. U3y4yaemblie 00beKTHI JTUCHUILINHBI

MAaTCMAaTHYCCKUC MOJCIIM THUIIOBBIX CTPYKTYP IHIOTOKOB B alllaparax, IMponeCcCoB TCIIONCpCaain,
XHUMHUYCCKHUX npeBpameHHﬁ B p€aKTOpax, IMpouccCoB MaCCOOGMCHa;
[MAKCThI IIPUKJIAAHBIX IIPOTpaMM IAJII MOACIIMPOBAHUA XUMHUKO-TCXHOJIOT'MYCCKUX ITPOLCCCOB.

1.3. Bxoanbie TpeGoBaHNS

|He NIpEAYCMOTPEHBI

2. [Inanupyemble pe3yJIbTaThl 00y4eHUs! 10 AMCUMILIMHE

Nupukatop IOCTHKEHUS
[Inanupyemsle pe3yabTaThl

Wunexc KOMIIETEHIINH, C KOTOPBIM Cpenctra
Kommerentus HHAWUKATOpa O?iéiini’hlzgfbngﬁggggge COOTHECEHBI ITAaHUPYEMbIE OLIEHKU
’ ’ pe3ynbTaThl 00ydeHUs

I1K-1.1 N/I-1TTIK-1.1 [3HaeT oOiue MpUHIIAIIHI 3HAeT OCHOBHEIE METOIBI KontponsHas

MOCTPOCHUS (PU3UKO- aHanu3a (yHKIUOHUPOBaHMS [paboTa

XAMHUYECKUX MOJAEIEH ACVYII; HarmoHaNbHYIO U

MPOIIECCOB; 00IHE MEXITyHApOIHYTO

MIPUHIIATIBI TOCTPOCHUS HOpPMaTHBHYIO 0a3y B

UH(POPMAIIMOHHBIX MaTPHIL U|00TACTH TIPOSKTUPOBAHUS
cucrteM ypaBHeHuit MO; ACVII

oO0111e MPUHLIUIIBI
MOCTPOEHUS OJIOK-CXEMBbI
QITOPUTMOB PELICHUM
cucteM ypaBaennit MO;
MaTeMaTH4YeCcKue MOIETH
CTaIMOHAPHBIX PEKUMOB
TEIUIoNepeaayn;
MaTeMaTU4YecKue MOAEIn
XUMHYECKUX MPEeBpaIleHUN
B PEAKTOPAX;
MaTeMaTUYECKHE MOJETH
MIPOLIECCOB MAacCOOOMEHa.




Nupukatop nOCTHKEHUS
Wnnexc TLtanupyemeLe pesyIbTaThl KOMIIETEHLIUH, C KOTOPBIM Cpencraa
KOMHeTeHHHﬂ HHIUKATOpa O?;ZiiH;thTﬂbngﬁzggli};e COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ybTaThl 00yUeHUs
[MK-1.1 N-211K-1.1 [ymeeT cocTaBisATh YMeeT IpUMEHATh OCHOBHBIE (3alluTa
nH(POPMAIIMOHHBIC MATPHUIIBI [METOBI aHATTN3A mabopaTopHOi
U KOHKpETHOTO mporecca; |pyHkiuonupoBanust ACVYII; [pabots
[MPOBOJIUThH AHAIH3 peliaTth 3a1a4n
MH(OPMAITMOHHBIX MAaTPHI] C|aHAIMTUYECKOTO XapakTepa,
LEJIBIO PEILIEHUS] CUCTEM [pEeO0JIaraoluX BEIOOD U
ypaBHeHuii MO nis MHOT000pa3ne aKTyalbHbIX
KOHKPETHOTI'O TpoLiecca; CTIOCOOOB pelIeHus 3a1a4
[IOCTPOUTH OJIOK-CXEMY
AJIrOpUTMA PELICHUS CHCTEM
ypaBHeHuit MO st
KOHKPETHOT'O IIPOLIECCa;
IIK-1.1 MJ1-311K-1.1 |pirameetr HaBBIKAMH Braaneetr HaBbIKaMu Jluddepenuup
MaTEMaTUYECKOr0 pa3paboTKu Mojienen OBaHHBIH 3a4eT
MOJIETTUPOBAHUS TEXHOJIOTMYECKHX OOBEKTOB U
KOHKPETHOT'O Ipolecca aneMeHToB ACVYII
(0ObeKTa); HaBBIKAMH
NPUMEHEHUS IS
MaTEeMaTUYECKOI0
MOJEJINPOBAHUS NTaKeTa
HOPUKIIAIHBIX IPOrpaMM
UniSim Design.

3. O0bem u BUABI Y4eOHOH padoThI

Pacnipenenenne
N Bcero [0 CEMECTPaM B Hacax
Bun yuebHoit paboThl
4acoB Howmep cemectpa
2
1. IIpoBeaeHne yueOHbIX 3aHATUH (BKJIIOYask IPOBEE- 72 72
HHE TEKYIIET0 KOHTPOJIS yCIIeBaeMOCTH) B hopme:
1.1. KonrakTHas ayauropHas paboTa, U3 HUX:
- iexruu (JI) 32 32
- maboparopusie padoTsl (JIP) 36 36
- IPAKTUYECKHE 3aHATHUS, CEMUHAPHI U (WJIH) APyTUE
BHJIbI 3aHATHH cemuHapckoro tuma (I13)
- KOHTPOJIb camocTosTeNIbHON paboThl (KCP) 4 4
- KOHTpOJIbHAsI paboTa
1.2. CamocTositenbHas padora ctyaertoB (CPC) 72 72
2. [IpomesxxyTouHas arrecTamus
DK3aMeH
Jnddepennmpoannsiii 3aueT 9 9
3auer
Kypcosoii mpoexT (KII)
Kypcoas pabora (KP)
OO11ast TpyT0EMKOCTb JTUCITUTUIHHBI 144 144




4. Coaepxxanue IMCUUNIMHBI

Hawnmenosanue pa3aciioB JUCHUIIIIMHBI C KPATKUM
coJiep)KaHUuEeM

O06beM ayTUTOPHBIX
3aHSTHUI 110 BUAM B 4acax

O0BeM
BHEAYyIUTOPHBIX
3aHATHUN 110 BUIAM
B yacax

J

| o | I3

CpPC

2-#1 cemecTp

MojenupoBaHre U aHaJIU3 TUAPOJANHAMUKY B
nByx(ha3Hoil cucteme mnap(ras) - >KUIKOCTb.

Tema 1. Marematnaeckoe onmucanue X 111 Ha ocHOBe
(U3UKO-XUMUYECKHIX MOJIENIeH C OTHMCAaHNuEM 30H
BUOKEHNS (a3 MOJIEISIMH CTPYKTYPBI UX MTOTOKOB.
JTansl pa3pabOTKH OMHCAHUS.

Tema 2. ®U3NKO-XUMUYECKHE CBOMCTBA, BIUSIONINE HA
CTPYKTYpPY Mapo(ra3o)KHIKOCTHBIX TOTOKOB.
MatemaTudeckas MOJIeNb CTPYKTYPBI TOTOKOB.

Tema 3. MaTemaTuueckas MOJIeNb MAaCCOTIEpeIavuH Mapo
(Ta30)KUAKOCTHOTO MTOTOKA.

MoenupoBaHue KHHETHKU Maccomnepeayu 1
paBHOBECHE B MHOTOKOMIIOHEHTHBIX CMECSIX B IPOIEcce
pexkTuduKanmm.

Tema 4. O01mas xapakTepuCTUKa U MAaTEMaTHYECKOe
OIMCaHKE TPOLIECCa PEKTU(UKAIIHH.

Tema 5. TepmoarHaMuKa a3€0TPOMHBIX U XUMHAYECKUX
B3aUMOJICUCTBYIOIINX CMECEH.

Tema 6. Macconepenaya B MHOTOKOMIIOHEHTHBIX
CMECSIX.

MO,[[CJ'II/IpOBaHI/IC M aHaJIu3 Ipouccca TCIjionepecaadu.

14

Tema 7. O01mas xapakTepuCTUKa U MAaTEMaTHYECKOE
OIMCaHUE CTAaTHUKH IpoIecca TEIIONepeaadH.

Tema 8. TunoBoif pacueT TEMI000MEHHBIX aNnaparos.
Tema 9. MaTemaTuieckrue MOIETH AMHAMHUKH TIpoIiecca
TEIJIONepeauH.

Tema 10. MaTeMaTtrueckre MOJIEIH IIPOIIECCOB
TCILIONCPCAaun B TIOBEPXHOCTHBIX TEIIOOOMEHHUKAX.

MaTreMaTH4eCKOe MOJAEIUPOBAHNE XUMHYECKHUX
[IPEBPAILICHAN B PEAKTOPAX.

10 0

18

Tema 11. KuneTtuka cinoHOM XUMUYECKOW PEAKITUU.
Br100p KI1t0OUEBBIX KOMIIOHEHTOB XMMHUECKOW PEaKInu.
Tema 12. MaTtemaTruecKkre MOJIENIH CTAlMOHAPHOTO U
HECTAIMOHAPHOTO PEKUMOB MOJIUTPOITUYECKOTO
MpoIecca B PeakTope ¢ MEIAIKOW U pyOaIIKoi.

Tema 13. YcTOMYMBOCTH TEIUIOBBIX PEKUMOB
[MOJTUTPONMYECKUX PEAKTOPOB C MEIIATKOH.

Tema 14. MaTeMaTtuueckas MOJIETb CTALIMOHAPHOTO
peXuMa OTUTPOITMIECKOTO IIpoliecca B TpyoyaToM
peaKkTope ¢ MPSIMOTOYHBIM U MMPOTUBOTOYHBIM PEKUMAMHU
TBKCHHS TETUIOHOCUTEIIS B pyOarke.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX
3aHSTHI 10 BHIAM B 4acax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JIP

I13

CPC

MaremaTtnieckoe MOJIEIIMPOBAaHNE TIPOIIECCOB
pasneiacHus: peKTU(GUKAIMY | a0COpOIUH.

10

0

18

Tema 15. MaTtemaTtudeckasi MoJiesb Ipolecca
HENPEPBHIBHON MHOTOKOMITOHEHTHOHN peKTH(UKAIINN B
TapenbuaToi KOJIOHHE.

Tema 16. MaTemaTtudeckast MOJIEIb IIpoiiecca
HENPEPBHIBHON MHOTOKOMITOHEHTHOMN peKTU(UKALINN B
HAacaJOYHOI KOJIOHHE.

Tema 17. MaTeMaTuueckas MOJENh IIpoiiecca
MHOTOKOMITOHEHTHOH a0copOIMY B HacaI0YHON
KOJIOHHE.

[TakeTsl mporpamm, Mmogenupyromux XTII.

10

Tema 18. Unentudukanus MaTeMaTH4eCKOro ONMUCaHus
XUMHUKO-TEXHOJIOTMYECKUX ITPOLIECCOB.

Tema 19. [lpuanune! GyHKIMOHUPOBAHUS U TAIIBI
paboThI MOJETUPYIOIIEH MPOTPaMMBbI, Pa3HOBUIAHOCTU
pOTrpaMM, OCHOBHBIE MOy TN, 00ECIIEYMBAIOIIHIE UX
BBITIOJIHEHUE.

NTOI'O no 2-my cemecTtpy

32

36

72

NTOI'O no nucruiuinee

32

36

72

Tematuka npuMepHBIX 1TaOOpaTOPHBIX paboT

HanmMeHoBaHuUe TeMbI JIA00PATOPHOIT padoTHI

1 |OcBoenue nakera monenupyoomux nporpamm (IIMII) cratukn XUMHUKO-TEXHOIOTHYECKUX

IIPOLCCCOB U CUCTEM.

2 MOI[GJ'H/II)OBaHI/IC B IIMII IMpoOLECCOB TCILIONCPCaaun B TEI000MEHHUKAX Pa3IMIHBbIX THUIIOB.

3 |Mopenupoanue B [IMII nmporecca B HOTUTPONUIECKOM PEAKTOPE.

4  [MogenupoBanue B [IMII nporieccoB B TpyOUaThiXx peakTopax ¢ NpsIMOTOKOM U IPOTUBOTOKOM

JABVKCHUSA TCIIJIOHOCHUTCIIA B py6am1<e.

5  |MonenupoBanue B [IMII HecTanmoHapHOTO peXXUMa H30TEPMUUYECKOTO TPyOUIaTOrO peakTopa.

6  [Mouenuposanue B [IMII nporiecca MHOTOKOMITIOHEHTHOW PEKTH(HUKAIMH B TapeIb4aTOM

KOJIOHHC.

7  [Mopenuposanue B [IMII nporecca MHOrOKOMIOHEHTHON peKTU(UKAIIMK B HACAIOUHOM

KOJIOHHC.

8  [Monenuposanue B [IMII nponecca MHOTOKOMITOHEHTHOM aOCcOpOIMK B HACAJOYHOM KOJIOHHE.




5. Opranu3anMOHHO-NIEAATOrHYECKHUE YCIOBUA

5.1. O0pa3oBaTre/ibHbIE TEXHOJIOT UM, HCIIOJIb3YyeMble 1151 (OPMHUPOBAHUA
KOMIIeTeH Ui

IIpoBeneHye NEKINOHHBIX 3aHATHH MO AUCIUIIIIMHE OCHOBBIBAETCSI HA aKTUBHOM METOJIE 0OyuYeHMs,
[IPY KOTOPOW ydalluecs HE IACCUBHBIE CIyLIATEIH, 8 aKTUBHbIC YYaCTHHKM 3aHATHsA, OTBEYAIOILIME HA
BOIIPOCHI IpenojaBaTens. Bompocsl npenojasarens HaleleHbl HA aKTHMBM3ALUIO MIPOLECCOB YCBOEHUS
MaTepHaia, a TaKKe Ha pa3sBUTHE JIOTMYECKOrO MblluleHHs. IIpenonaBatens 3apaHee HaMEdaeT CIIMCOK
BOIIPOCOB, CTHUMYJIMPYIOIIUX aCCOLMATUBHOE MBIIUICHHE U YCTAHOBIICHHs CBA3EH C pPaHEe OCBOECHHBIM
MaTepUAIIOM.

IIpoBenenne 1abOpaTOpHBIX 3aHATHII OCHOBBIBAETCS HAa HMHTEPAKTUBHOM METOJI€ OOYYEHUSs, INpH
KOTOPOM 00ydaroIuecs: B3auMOAECHCTBYIOT HE TOJIBKO C IIpernojiaBaTeseM, Ho u Apyr ¢ apyrom. Ilpu stom
TOMUHHMPYET aKTHBHOCTb y4YallMXcsl B Ipolecce oOydeHus. MecTo mpenopaBaTenss B MHTEPaKTHBHBIX
3aHATHUAX CBOAUTCS K HAIPABJICHUIO JIESATEIbHOCTU O0YYAIOLIMXCS HA TOCTHKEHUE LieJIe 3aHATHUs.

IIpu npoBeneHNH yueOHBIX 3aHATUH HCIIOIb3YOTCS HHTEPAKTUBHBIEC JIEKLIUH, IPYTIIOBLIE TUCKYCCHUH,
pOJIEBBIE UTPBI, TDEHUHTU U aHAIIU3 CUTYaluil 1 MMUTALIMOHHBIX MOJENEH.

5.2. MeToau4veckue YKazaHnuda AJasl oﬁyqamnmxcsl M0 U3YYCHUI0O NUCHUIIJIHUHBI

I[lpy  wW3y4eHMH  JOUCHUIUIMHBI ~ OOYYalOIIMMCSl  1[1€]1ecO00pa3sHO  BBINONHATH  CIEIYIOLIHE
PEKOMEHIAIHH:

1. U3y4enne y4eOHOM TUCIIUILTUHBI JOKHO BECTUCH CHCTEMATHUECKH.

2. lTlocme wu3y4yeHHMs Kakoro-nuOo pasziena Mo YYeOHHMKY WIM KOHCIEKTHBIM MaTepHuajam
PEKOMCHAYCTCA IO IMMaMATH BOCIIPOU3BECTU OCHOBHBIC TCPMHHBI, OIIPCACIICHU A, IIOHATHA pa3aciia.

3. Oco0oe BHMMaHUE CIIEAYeT YJEIUTh BBIMOJIHEHHUIO OTYETOB IO JIAOOpPaTOpPHBIM paboTaM H
WHIMBUIYaTbHBIM KOMIUIEKCHBIM 33/IaHHSIM Ha CAMOCTOSITENIBHYIO PadoTy.

4. Bcs TemaTHKa BOIPOCOB, M3YYaE€MBIX CaMOCTOSITENIBHO, 33Ja€TCsl Ha JICKIUSAX MPEIOAaBaTelIeM.
M >xe naroTcsi MCTOUYHUKY (B TMEPBYIO OYepe/b BHOBb M3aHHBIC B MIEPUOIUYECKON HAyYHOH JIMTepaType)
TSt GoJIee IETATbHOTO MOHMMAHHUS BOTIPOCOB, O3BYYSHHBIX Ha JICKITHH.

6. [lepevyenb yueOHO-MeTOAMYECKOT0 U MHGOPMALMOHHOI0 00ecTedeHHus
JJISl CAMOCTOSITE/ILHOM PadoThl 00YUYaIOIIUXCH M0 JUCHUTLINHE

6.1. IleuaTHast yueOHO-MeTOAMYECKAA JJUTEPATYpa

bubnuorpaduyeckoe onvcanue KonunuectBo
Ne ni/m (aBTOp, 3aryaBue, BUJ U3/IaHUS, MECTO, U3/1aTEILCTBO, 9K3EMILISIPOB B
TOJl U3/IaHUs1, KOJIMYECTBO CTPAHUII) OnoOINOTEKE

1. OcHoBHas JuTEpaTypa

1 ["aprman T.H. OcHOBBI KOMITBIOTEPHOT'O MOJIETUPOBAHUSI XUMHUKO- 25
TEXHOJIOTHYECKHX MPOIIECCOB : yueOHoe mocobue /s By3os / T.H.
["aptman, JI.B. Knymun. - M.: Akagemknura, 2008.

2. lonoHUTeIbHAS JIUTEPATYpa

2.1. YueOHble U HAYYHbIe U3JaAHUSA

1 bospunos A.. MeToapl onTUMHU3AITUN B XUMHUYECKOW TEXHOJIOTHH : 15
yaeOHOe mocooue st By3os / A.U. bospuros, B.B. Kadapos. - Mockga:
Xumus, 1975.

2 Kacgapos B. B. OcHOBBI aBTOMaTH3UPOBAHHOTO MPOEKTUPOBAHHS 15
xuMHudeckux mponsBoacTs / B. B. Kadapos, B. H. Beroxun. - Mocksa:
Hayxka, 1987.

2.2. llepuonnyeckue U3TaHus




1 M3BecTus BBICIINX yUYEOHBIX 3aBEICHUN. XUMUS U XUMHUYECKas 1
TEXHOJIOTHS : HAYYHO-TEXHUUECKH KypHal / IBaHOBCKwHiA
roCyJIapCTBEHHBI XUMHUKO-TEXHOJIOTHUECKUI YHUBEPCUTET. - FIBaHOBO:
N3n-so UT'XTY, 1958 -.

2 TeopeTnueckre OCHOBBI XUMHUYECKON TEXHOJIOTUH : )KypHan / Poccuiickas 1
akagemus Hayk. OTJelleHue XUMUHU U HayKU O MUHepaJlax. - MockBa:
Hayxka, 1967 - .

2.3. HopmaTUBHO-TeXHUYeCKHE U3TAHUS

| He ucnons3yercs |

3. MeToaudeckue YKazaHud AJ1d CTYJA€HTOB 110 OCBOCHUIO JTUCHUILJIMHBI

| He ucnons3zyercs |

4. Y4eOHO-MeTOANYECKOE O0eclieYeHHe CAaMOCTOSITeIbHOM padoThl CTyIeHTa

| He HCIIOJIb3YCTCA |

6.2. JiekTpOHHAs yueOHO-MeToAN4YecKasi JJUuTepaTrypa

HoctynHocTb
(cets UHTEpHET /
HaumenoBanue Ccbuika Ha
Bup nurepatypsl . JIOKaJIbHAs CETh;
pa3paboTku HH(pOPMAITMOHHBIN pecypc .
ABTOPU30BaHHBIH /
CBOOOHBIN JOCTYI)
JlorostHuTENbHAS  [TeopeTndeckne OCHOBBI http://elib.pstu.ru/Record/RU|ceTs MHTEpHET;
nmuTeparypa xuMudeckoi Texnonorud : kypHan |[PSTUser49072 ABTOPHU30BAHHBIM
/ Poccuiickas akageMus HayK. OCTYI

OTI[GJICHl/Ie XMMHU U HAYKH O
MuHepanax. - Mocksa: Hayka, 1967

OcHoBHas ["aptman, T.H. MoznenupoBanue https://e.lanbook.com/book/1|ceTs UHTEpHET;
nmuTeparypa XUMHUKO-TEXHOJIOTHIECKUX 26905 aBTOPHU30BAHHBIN
nporeccoB. [IpuHINTBI OCTYI

MPUMEHEHUS TTAKETOB
KOMIIBIOTEPHOW MaTEMAaTHKH :
yae6HOoe ocodue / T.H. 'aptman,
J1.B. Knymnna. — CaHkT-
[TerepOypr : Jlans, 2020. — 404 c.

6.3. JIuneH3noHHOe U CBOOOHO PAacCIpOCTPaHsieMOe MPOrPaMMHOe o0ecriedeHue,
HCIO0JIb3yeMoe NIPH OCYLIeCTBJIEHUH 00Pa30BaTe/JIbHOIO MPoLecca Mo AUCHUIIHHe

Bung I10 Haumenosaunue [10

OrnepamoHHbIE CUCTEMBI 'Windows 10 (moan. Azure Dev Tools for
Teaching)

Od¢ucHbIe TPUTOKEHHUS. Microsoft Office Professional 2007. nuw.
42661567

[TpuxagHoe nporpammuoe obecrieueHue oomero naznadenus: |[MATLAB 7.9 + Simulink 7.4 Academic,
[THUITY 2009 r.

Cucrtemsl ynpaBieHUs! TPOESKTAMH, UCCIIETOBAHUSIMH, Experion PKS (XT®, xap ATII)

pa3paboTKOH, MPOCKTUPOBAHUEM, MOJICITUPOBAHAEM 1

BHEPEHUEM




Buzx I[1O

Haumenosauue [10

CucTeMbl yIIpaBiIeHUS TPOSKTAMH, UCCIIET0OBAHHUSIMH,
pa3pabOTKOM, TPOCSKTUPOBAHNEM, MOJICTTUPOBAHUEM U
BHEJIPEHUEM

SIMIT Simulation v9.1. Trainer Package
( XT® nwm.gpon.cor. CDL5260--)

Cpennl pa3paboTKkH, TECTUPOBAHUS U OTIIAJIKH

Microsoft Visual Studio (moamn. Azure
Dev Tools for Teaching )

Cpenanl pa3pabOoTKH, TECTUPOBAHHS U OTIIAJIKH

Cpena pazpaborku RStudio

6.4. CoBpeMeHHbIe NpodeccuoHAIbHBbIE 0a3bl JAHHBIX M HH(POPMALMOHHbIE
CIPaBOYHbIE CHCTEMbI, HCI0JIb3yeMble PH OCYLIeCTBIEHUN 00Pa30BaATEIbHOI0

npouecca no JUCUMIInHe

HaumenoBanue Cchutka Ha MH)OPMALIMOHHBIN pecypc
basza maHHBIX Hay4HOW IEKTPOHHON OMOINOTEKH https://elibrary.ru/
(eLIBRARY.RU)
Hayunas 6uoimoteka [TepMckoro HalfmoHaILHOTO http://lib.pstu.ru/
MCCIICZIOBATEIHCKOTO MOJUTEXHUIECKOTO YHUBEPCUTETA
DIIeKTpOHHO-0MbMoTeueas cucrema Jlann https://e.lanbook.com/

DNeKTpOHHO-O0nOMoTeuHas cucreMa [IPRbooks

http://www.iprbookshop.ru/

WNudopmarmonnsie pecypebl Cetn Koncynsrantllnmroc

http://www.consultant.ru/

7. MaTepuajibHO-TeXHUYECKOe o0ecneyeHue 00pa3oBaTeiLHOI0 mpouecca mno

AUCHUIIJINHE

Bun zanaTnit

HaumeHnoBanue HCO6XO,Z[I/IMOFO OCHOBHOI'O 060py,HOBaHI/ISI
U TCXHUYICCKUX CPCACTB O6y‘I€HI/I$I

KonnuectBo equHug

N0CKa, IIapThl, CTOJ MMPETIOAaBaATCIIA

JlaGopaTopHas [IpoekTop, 2KpaH HaCTEHHBIN, MapKepHas JOCKa; 1
paboTa KOMIIbIOTEpHBIE cTOJBI (10 mIT.), IepcOHaIHHBIE

kommbioTepbl (10 mT.)
Jlexuust MynbsTHMeIMa KOMITIEKC (TIPOEKTOP, IKpaH, HOYTOYK), 1

8. ®oH OLIEHOYHBIX CPEICTB AMCUUIIMHBI

|OHI/ICaH B OTACJIbHOM JOKYMCHTC




MuHucTepcTBO HayKu U BbIciiero oopazoBanus Poccuiickoit @enepanuu
denepanbHOE TOCYAaPCTBEHHOE OI0JKETHOE 00pa30BaTEIbHOE YUPEKIACHUE
BBICIIIETO 00pa30BaHMUS
«IlepMcKH HANMOHAJIBHBINA UCCIEA0BATEILCKUIA MOJIMTEXHUYECKU I
YHUBEPCUTET»

®OH/I OHUEHOYHbIX CPEJICTB
JJISl IPOBEACHUSA MPOMEKYTOYHOI aTTecTalui 00y4alIMXCs M0 JUCHHILIHHE

«KoMmnbroTepHoe MOIeJIMPOBAHNE XUMUKO-TEXHOJOTMYECKHUX MTPOLIECCOB)
Ilpunosicenue k padoueii npocpamme OUCyUnIUHBL

HanpasJ/ieHue MoAroToOBKM: 15.04.04 «ABTOMaTH3aAIUA TEXHOJOTUYECKUX
IIPOLIECCOB U MTPOU3BOJICTBY

HanpasisienHoctsb (mpoguisb) ABTOMAaTH3aLMs U YIIPABICHHE XUMUKO-
o0pa3oBaTe/IbHON POrPaMMBbIL: TEXHOJOTMYECKUMHU ITPOIIECCAMU U ITPOU3BOACTBAMHU
Kpanudukanus BoITYyCKHUKA: MarucTp
Brinyckarnomas kadeapa: OOopynoBanne W  aBTOMATH3alUs  XUMHYECKHUX
IIPOU3BOJCTB
®opma o0yueHus: OYHas
Kype: 1 Cemectp(b1): 2
TpynoémkocTs:
Kpeautos no pabouemy yueOHOMY TUIaHY: 4 3E
Yacos 1o paboueMy y4yeOHOMY IJIaHY: 144 4

DopMa NPOMEKYTOYHOM aTTeCTALMHU:

Hud. 3auer: 2 cemecTp

ITepmp 2019r.



@oH/ OLEHOYHBIX CPeACTB Ul IPOBEACHUS IPOMEXKYTOUHON arTecTaluuu 00Yy4aroIuXcs
SIBJIIETCS 4acThiO (MPHIJIOKEHHEM) K pabouell mporpaMMe AUCHHUIIIHHBL.

@DOHJI OLIEHOYHBIX CPEJCTB JUIsl MPOBEIEHUS MPOMEXKYTOYHOW aTrTecTaluu oOydarouuxcs o
IUCLUIUIMHE pa3palOoTaH B COOTBETCTBUM C OOLIEH YacTbio (DOHAA OLIEHOUHBIX CPEACTB JUIA
MIPOBEJICHUSI TPOMEXYTOUHON aTTecTallu OCHOBHOW 00pa3oBaTEIbHOM MpOrpamMMbl, KOTOpas
YCTaHABJIMBAET CUCTEMY OLIEHUBAHUS pPE3YJbTATOB IPOMEKYTOUHOM aTTecTallud U KpUTEpUU
BBICTaBJICHUsI OLEHOK. DOHJ OLIEHOYHBIX CPEACTB Ul MPOBEIACHUS MNPOMEKYTOYHOM arrecTanuu
oOyuarouuxcss IO JAUCLUUIUIMHE YCTaHaBIMBaeT (OpPMBI M TPOLEAYpPhl TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH U POMEXKYTOYHOM aTTeCTallMi 00y4aroUXCsl 10 JUCLUILIIUHE.

1. IlepedyeHb KOHTPOJHUPYEMbIX Pe3yabTATOB O0y4YeHHs] MO JAMCUHMILIUHE, 00BEKTHI
OlEHUBAHMS M BUIAbI KOHTPOJISI

CornacHo paGouelt nporpammel aucuumuiuHbel  (PIIJ) ocBoenme yueGHOro marepuaia
JTUCIUIIIMHBI 3alUIaHUPOBAaHO B TEUYEHWE OJHOTO ceMecTtpa (2-ro cemecTpa y4eOHOro IUIaHA) U
pazbuto Ha S5 yueOHBIX MoAyneW (pasnenoB). B kaxaom Moayne mpeaycMOTPEHbl ayAUTOPHbIE
JIEKUMOHHbIE U JabOopaTOpHbIE 3aHATHUS, a TaKXKE CaMOCTOsITelIbHasg paboTa CTyAeHTOB. B pamkax
OCBOEHHUSI y4yeOHOIro Marepuaja IUCLHUIUIMHBI (POPMUPYIOTCSI KOMIIOHEHTHl KOMIIETEHLMH 3Hamb,
ymemy, 61a0emsb, ykazanHele B PI1/], koTopble BHICTYNAIOT B KAU€CTBE KOHTPOJIUPYEMBIX PE3YIbTAaTOB
oOyueHus no nucuuiuivHe (tadnuna 1.1).

KoHTponb ypoBHSI yCBOEHHBIX 3HaHHM, OCBOEHHBIX YMEHMH W NPUOOPETEHHBIX BIIAJACHUN
OCYILIECTBJISIETCSI B paMKaX TEKYIIEro, pyOeXHOTO M MPOMEKYTOYHOIO KOHTPOJIA NPU H3YYEHUH
TEOPETUYECKOT0 MaTepuaa, BBINOJIHEHUM 3a/laHUM Ha MPAKTUYECKUX 3aHSATHUSIX, Claye OTYETOB IO
nabopaTtopHbIM padoTaM u qudGepeHInpOBaHHOTO 3a4eTa.

Bunbl koHTpOJIsa cBeieHsl B Tabiumiy 1.1.

Tabnuua 1.1 — [lepeyeHb KOHTPOIUPYEMBIX PE3YJIHTATOB OOYYEHUS MO TUCIUILINHE

Bujx koHTpOJIA
KonTposupyemble pe3yJibTaThbl 00y4eHHS 110 = = =
mucmumme (3YBbr) Tekymuii Py0e:xxublii HTorosslit
c | 1O OJIP | T/KP | JIud. 3auer
YCcBOCHHBbIC 3HAHUS
3.1 3HaTh 00IIME MPUHLUIIBI TIOCTPOEHUS (PUUKO- N 4 N
XUMUYECKUX MOJEIIEH MTPOLIECCOB;
3.2 3HaTh OOWME NPUHLMIBI  [OCTPOECHUS
MH(OPMALIMOHHBIX MATPHUI] U CHUCTEM YpPaBHEHUMU + + +
MO;
3.3 3HaTh OOLIME MPHUHLMIBI MOCTPOCHUS OJIOK-
CXEMBl AITOPUTMOB PEIIEHUN CHCTEM YpPaBHEHHI + + +
MO;
3.4 3HaTh MareMaTHYeCKHEe MOJENIHM IPOLECCOB N N N
TEIUIONEPEIAYY;
3.5 3HaTh MareMaTH4eCKHEe MOJEIU XUMUYECKHX N N N
IIpEBpAIICHUI B pEaKkToOpax;
3.6 3HaTh MareMaTHYecKHe MOJENIH IPOLECCOB N N N
MaccooOMeHa.
Y.l ymerp  cocTaBisTh  MHGOPMAIIMOHHBIE 4 .
MaTpHUILBI 711 KOHKPETHOTO IPOIIECCa;
¥Y.2 yMerp npoBOJIUTH aHaIU3 HMHPOPMALUOHHBIX
MaTpHll C LUEeIbI0 pelIeHus: cucteM ypaBHeHuit MO + +
JUIsI KOHKPETHOTO ITpolLiecca;
¥.3. yMeTh OCTPOHTH OJIOK-CXEMY aJITOPHTMA + +




pemieHus cucreM ypasHeHui MO Ju1s1 KOHKpETHOT O
porecca;

IIpuodperenHble BJIaeHU

B.1 BIIAJIETH HaBBIKAMU MaTeMaTUYECKOTO

MOJEIIMPOBAHUS KOHKPETHOI'O mnpoiecca + +
(oObekTa);

B.2 BaneTh HaBBIKAMH IPUMEHEHHUS IS

MaTeEMaTUYE€CKOro MOJIEIIUPOBAHUS KOMIIBIOTEPHOI' O + +

MaKEeTa MOJCTUPYIOIUX IPOTrPaAMM.

C — cobecedosanue no meme;, TO — konnoxkeuym (meopemuueckuii onpoc); OJIP — omuem no
nabopamopnou pabome; T/KP — pybescrnoe mecmuposarnue (KOHmMpoabHas paboma),
TB — meopemuueckuii gonpoc,

HToroBoii OIEHKON JOCTMOKEHUS pPE3yJIbTaTOB OOYYCHHS 110 JIUCHUILIMHE SIBISICTCS
MIPOMEXYTOYHAsT arTecTanusi B BUAC TU((EPSHIIMPOBAHHOTO 3a4eTa, NPOBOJAMMAS C YYETOM
Pe3yIbTaTOB TEKYILErO U pyOS)KHOTO KOHTPOJIS.

2. Buabl KOHTPOJI, THUIOBbIE KOHTPOJIbHbIC 3aJaHUA M IIKAJbI OLEHHBAHUSA
pe3yJbTaToB 00y4eHMsI

Texkymuif KOHTPOJb YCIIEBAEMOCTH HMEET Ielbl0 o0ecrneyeHne MaKCUMalIbHOM
sbdexTuBHOCTH y4eOHOTO TIporecca, yIpaBJeHHE MporeccoM (HOopMUpOBaHUS —3aJaHHBIX
KOMITETEHIMI 00y4aeMbIX, MOBBIIIEHNE MOTUBALMU K y4eOe U MpeaycMaTpUBaeT OLEHUBAHUE XOJ1a
OCBOEHHUs AucuMIUiuHBL. B coorBerctBuu c¢ IlonokeHneM O NpPOBENEHUM TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH U NPOMEKYTOYHOM arTecTaluu o0y4aroluxcs 1Mo o0pa3oBaTeidbHBIM IMPOrpaMMaM
BBICIIIETO 00pa3oBaHUsl — IporpaMMam OakanaBpuaTa, crenuanurera u maructparypsl B [THUITY
MPEIyCMOTPEHBl CIEAYIOIIME BHAbBI M NEPUOAUYHOCTh TEKYIIEr0 KOHTPOJSI YCIEBaeMOCTHU
00yJaronmxcsi:

- BXOJHOM KOHTpOJIb, IPOBEPKA HCXOJHOTO YPOBHS IOJrOTOBJIEHHOCTH 00y4aeMOro U €ro
COOTBETCTBUS MPEABSIBISIEMBIM TPEOOBAHUSAM ISl H3YYCHUS JAHHOU JUCIUTUTHHBL,

- TEKYLIUH KOHTpPOJb YCBOEHHUS MaTepuaia (YpOBHS OCBOEHHUS KOMIIOHEHTA «3HATh) 3a/IaHHBIX
KOMIIETEHI[1I1) Ha KaXJ0M I'pYyIIIOBOM 3aHSATUU U KOHTPOJIb MOCEIIAEMOCTH JIEKIIMOHHBIX 3aHATHUI;

- MPOMEXYTOUYHBIH U PYOEKHBII KOHTPOJIb OCBOEHHS 00y4aeMbIMU OTHAEIbHBIX KOMIIOHEHTOB
«3HATh», «YMEThb» 3aJaHHBIX KOMIETCHLIUN IMyTeM KOMIIBIOTEPHOIO WM OJAHOYHOTO TECTUPOBAHMS,
KOHTPOJIBHBIX OIIPOCOB, KOHTPOJBHBIX pabOT (MHIMBUAYyAIbHBIX IOMAIIHUX 3aJaHUN), 3allUThI
OTYETOB 10 JIJA0OPATOPHBIM paboTam, pedepaTos, 3cce U T.1.

PyOexHbIil KOHTPOJIb MO0 JUCIUILIMHE IPOBOJUTCS Ha CIEAYIOUIEH Hezelne Mociae MPOXOXKACHUS
MOJTyJIsl TUCIHILIMHBI, a TIPOMEXYTOYHBIH — BO BPEeMsI KaXKJIOTO KOHTPOJBEHOTO MEPOTIPHUATHS BHYTPH
MOJIYJIEW AUCUUTUIMHBI;

- MEKCECCUOHHAs aTTeCTallusl, €TMHOBPEMEHHOE MOBEICHUE UTOTOB TEKYIIEH yCIIeBaeMOCTH HE
MEHEee OJIHOTO pa3a B CEMECTp MO BCEM JUCLHUIUIMHAM JUIS KaKJIOTO HAampaBieHHs MOATOTOBKH
(cmennanbHOCTH), Kypca, TPYIIIbI;

- KOHTPOJIb OCTaTOYHBIX 3HAHUH.

2.1 Texymmii KOHTPOJIb YCBOCHUS MaTepHajia

Texymuid KOHTPOJb yCBOEHHUsI Marepuana B ¢opMe cobOeceoBaHMSI WU BbIOOPOYHOIO
TEOPETUYECKOTO ONpOca CTYyACHTOB. Pe3ynpTaThl 1o 4-0a/sIbHOW ITKaje OIEHWBAHMS 3aHOCSTCS B
KHIKKY TIpenojiaBaTteisi M YUYUTHIBAIOTCS B BHUAEC HUHTETPAIbHOM OLEHKU NPU POBEICHUU
IIPOMEKYTOYHOU aTTECTALUU.




2.2 PyOesHbIii KOHTPOJIb

PyOexHplil KOHTPOJIb [ KOMILJIEKCHOTO OLIEHMBAHUS YCBOCHHBIX 3HAaHUM, OCBOEHHBIX
YMEHHH M mpuoOpeTeHHbIX BiajgeHud (tabmuma 1.1) mpoBoauTcs B ¢Gopme 3allUThl OTYETOB IO
nabopaTopHbIM paboTaM W PYOSKHBIX KOHTPOJBHBIX paldOT (mocie u3ydeHust Moayns (paszierna)
y4eOHOM TUCUUIUIMHBI).

2.2.1 BpinoJiHeHHe U 3aIIMTA OTYETOB I10 JIA00PATOPHBIM padoTam

Bcero 3amnanupoBano 8 nabopartopHbeix paboT. Tembl 1abopaTopHbIX pabOT NMpPUBEIEHBI B
PIIJI. Ha maGopatopHoii paboTe KaXAOMy CTYACHTY JaeTcsi WHAUBUIYyAJIIbHOE 3a/IaHHeE,
OTJIMYAIONICECs YHCIOBBIMH HCXOJHBIMH  JIAHHBIMH.  3alliTa OTYETOB IPOBOJIUTCS KaXKIBIM
CTY/ICHTOM WHIAWBUIYAIIEHO.

Tunosvie wkana u Kpumepuu oyeHku npusedeHnvl 8 oowei yacmu POC obpazoeamenvHoU
npocpammbl.

Pe3zynomamor  3auumol  8bINOIHEHHBIX 1AOOPAMOPHLIX pabom no 4-x OalIbHOU  WKaAe

OYEHUBAHUS 3HAHULL U YMEHUl 3AHOCAMCA 8 KHUICKY npenoodasamens U YUUMbIBAIOMCA 6 BUuoe
UHMEZPANIbHOU OYeHKU NPU NPOBEOeHUU NPOMENCYMOUHOL ammeCcmayuu.

2.2.2 Py0Oe:xHasi KOHTpPoOJIbHasA padoTa

Bceero 3amianupoBaHo J1Be pyOeKHble KOHTPOJIbHBIE pabOTHI MOCIIE OCBOCHUS CTYIEHTAMHU
yueOHBIX MOJlyJiel (pa3aesioB) NUCHUILIHHBI.

Tunoevie éonpocwvt K KOHmpoabHoU pabome Ne 1.

1. ®usuko-xumuyeckue moienu (PXM) Kkak ocHOBa MAaTeMaTH4YECKOrO0 MOJAEIUPOBAHUS XUMHUKO-
TexHoyiorudeckux TmporeccoB (XTII), oOBEKTHI MOIEIMPOBAHUS C COCPEAOTOYCHHBIMH U
pacmpesiefieHHBIMUA TTapaMeTpamMu, TOoCTpoeHHe wmaTtematudeckoro omnucanus (MO) u  ero
napamerpusauus — 3agada uaeHtudukauuu XTII mpu MoxaenupoBaHuu, OOLIME NPUHIUIIBI
noctpoenust XM mnpoueccos.

2. MareMaruyeckoe ONUCAaHUE IMPOLECCOB CHCTEMaMU KOHEUHBIX HEJIMHEHHBIX YpaBHEHHM U

CUCTEMaMH ¢ OOBIKHOBEHHBIMU AU PPepeHInaTbHbIMUA yPaBHEHUSMU.

NudopmanioHHbIe MaTPUILIBI CUCTEM YpaBHEHUI MAaTEMaTHYECKOTO OMMCAHMSI IPOLIECCOB.

[TocTpoeHnue OI0K-CXeMbl aNrOpUTMa PEIICHUS CUCTEMbl KOHEUHBIX HEJIMHEHHBIX YPaBHEHHH.

5. CocraBiieHue ajJropuTMa pelieHus CUCTEeMbl  C OOBIKHOBEHHBIMH JHU(pdepeHIHaTbHBIMU
YpaBHEHUSIMH.

6. Ilakersl Moxenupyromux nporpamMm (IIMII), ocHoBHBIE mNpUHIMIBI (YHKIMOHUPOBAHUS
MOICJIUPYIOLIEN TPOrPaMMBL.

7. Pexxumbl paGotsl [IMII, TaGaumsl craHAApTHBIX MUKTOTpamMM AJsl IpadUyecKoro OTOOpa)KeHHs
TEXHOJIOTUYECKUX CXEM.

8. Wnentudukanus XUMHKO-TEXHOJIOTHYECKUX MIPOILIECCOB, Os0K-cxema MPOLIETyPHI
uaeHTUQUKAIMU. 3ajaud CTPYKTYPHOM M IapaMeTpUuecKON WACHTHU(PHUKAIUU MaTeMaTHYEeCKOIro
onmcanus XTIL

9. Craructuueckuii noaxon k 3aaade uaeHtudukanuu XTII, perpeccMoHHBIN aHamu3, npsMas U
oOpaTHast 3a1a4i MOJICJIMPOBAHMUSL.

10. Orans! pemieHus 3axadu onTuMu3anuu st 00bekToB XT ¢ cocpeloTOYEHHBIMU KOOPAWHATAMHU
(mapameTrpamn).

11. Pemienne 3amaud  ONTUMHU3ALMH — OCHOBHasg 3ajmada wucciuenoBanus onepauuid (MO)
MPUMEHUTENBHO K XuMudeckoil texHosoruu (XT), dopmynupoBka 3ajady ONTHUMM3ALUMU MPU
IIPOEKTUPOBAHUM HOBBIX M peKOHCTpykumu aeucrByrommux XTII, 3agad onTtumMwusanuu mnpu
ynpasieHud XTII, B T.4. onTUMaIbHOTO ynpasieHus, THObBl MM, HCHONIB3yeMBIX JUIsl pelIeHUs
3amay ontummsarmu XTII.

P w



12. Drampl pemeHus 3aa4i ONTUMHU3AIMK UIsI 00bEKTOB X1 € COCPENOTOUYCHHBIMU KOOPJIWHATAMU
(mapameTrpamu)

Tunogwvie éonpocel Kk KOHmpobHOU padome Ne 2.

1. OcHOBHbIE NOHATHS KOMIIBIOTEPHOTO MOJEIUPOBAHNSA XUMUYECKUX MPOU3BOACTB. CHUCTEMHBIN
aHaJIU3  XUMHUKO-TEXHOJIOTMYECKMX  mpoueccoB.  lloctpoenue  cucreM — ypaBHEHUM
MaTeMaTU4YECKOIO OMMCAHNS XUMHUKO-TEXHOJIOIMUYECKUX MPOIIECCOB.

2. MareMaruyeckue MOJIENH CTAllMOHAPHBIX U HECTALIMOHAPHBIX PEKUMOB JABMKEHUS KUIKOCTU
B IIPOCTBIX TUJIPABINYECKUX CUCTEMAX.

3. Marematuueckass MOJeNb ~ CTAlMOHApPHOTO  peXuMma Mpollecca  TeIvloneperayd B
TEIJIO0OMEHHUKE THUIA «CMELEHHe—CMelIeHne». MaremaTuieckas MOJIeNIb CTallMOHAPHOTO
peXHMa Ipoliecca Teronepeadn B TeII000MEHHUKE TUIIA «CMEIIEHUEe—BbITECHEHUEY.

4. Maremaruyeckasi MOJIe/Ib CTAllHOHAPHOTO PeXHMMa Ipoliecca TEIJIoNnepeaayd B NPSIMOTOYHOM
TEIUTIO0OOMEHHHKE THUTIA «Tpyda B TpyOe» (pemenue 3anaun Komun). Matematudeckas MOJenb
CTallMOHAPHOI'O peXHMMa Ipoliecca TeIuIoNnepeiayd B IPOTUBOTOYHOM TEIIOOOMEHHHUKE THIIA
«Tpyba B TpyOe» (pelieHne KpaeBoil 3a1a4mn).

5. MaremaTuyeckrne MOJIEIN XUMUYECKUX ITPEBPALIEHUI B peakTopaXx. MUKpOKMHETHKA CI0KHON
XUMHUYECKON PEaKIUH.

6. MaremaTuueckast MOJIEIb CTAIIMOHAPHOTO PEXUMa MOJUTPOMUUYECKOTO IpOIecca B PEAKTOPE C
MeIaJKOH H pyOamkoid (IpOM3BOJIbHAS KHUHETHYECKAas CXeMa XMMHUYECKOM peakiuu).
Maremaruueckas MOJEJb HECTALIMOHAPHOIO PEKUMA OJUTPOIMUECKOTO MIPOLiecca B PEakTope
C MEILAJIKOM U pyOamkoi (Ipou3BoIbHAsE KHHETHUECKAsk CXeMa XUMHUECKON PEeaKIIiy).

7.  YCTOMYMBOCTH TEILIOBBIX PEXKMMOB INOATPOIUYECKUX PEAKTOPOB C MEIIAIKOM.

8. MaremaTnueckas MOJIe/Ib HECTALIMOHAPHOTO peXUMa IMpoliecca XUMUYECKOTO MPEBPAILIEHUS C
MPOCTEHIIEeH KHHETUYECKON CXEMOU PEaKIK B M30TEPMHUIECKOM TPyOUaTOM PEakTope.

9. Marematuueckas MOJEIb Mpoliecca HEMPEPbIBHOM MHOTOKOMIIOHEHTHOW peKTU(UKAlUU B
HAacaJl0YHOU KOJIOHHE.

Tunosvie wikana u Kpumepuu OYEHKU pe3yIbmamos pYOeiCHOU KOHMPOIbHOU padbomuvl
npusedervl 6 oowell wacmu @OC obpazosamenbHol NPOCPAMMEbL.

Pezynomamoulr pybesicnvix (npomesncymounvlx) KOHMPOIbHLIX pabom no 4-oanibHou wKaie
OYEHUBAHUSA ZHAHUL, YMEHUll U 61A0eHUll 3AHOCAMCA 8 KHUJICKY Npenooagamess U yYumvl8aomcs 6
gude UHMe2PAalIbHOU OYEHKU NPU NPOBEOEHUU NPOMEICYMOUHOU ammecmayuu no OUCYUnIuHe.

2.2. IIpome:kyTouyHasi arrecTauusi (MTOrOBbI KOHTPOJIb)

®opMOil TPOMEKYTOUHON aTTecTallMM MO JUCHUIUIMHE sBiseTcs auddepeHmpoBaHHbIM
3a4er.

Jlomyck K MNPOMEKYTOYHOM aTTeCTaldy OCYIIECTBIAETCS IO pe3yiabTaTaM TEKYyIIEro |
PYOEIKHOrO KOHTPOJIS. YCIOBHUAMU JIONYCKA SIBJISIIOTCS YCHEIIHAs cljada BceX J1abopaTOpHbIX paboT U
MIOJIOKUTEIbHAS MHTErPAJIbHAS OLIEHKA 10 Pe3yJibTaTaM TEKYLLEro U pyOexHOTO KOHTPOJIS.

2.3.1. Ilpoueanypa mnpPOMeKYTOYHOWH arrecTauu 0e3 JONOJHUTEJIHLHOI0
aTTEeCTALUMOHHOI0 UCTILITAHUS
[IpomexyTrouHas arrecTaius NpoBoaUTcs B popme nuddepeHInpoBaHHOTO 3aueTa. 3a4yeT 10
IMCUIUIUITMHE OCHOBBIBACTCS HA pE3yJbTaTax BBINOJHEHUS NPEIBIAYIINX WHAWBHIYaTbHBIX 3aJaHUN
CTYJEHTA 110 JAaHHOM JAUCLUIUIMHE.
Kputepun BBIBEICHHS WTOTOBOM OIEHKM 33 KOMIIOHEHTHI KOMIIETEHIMHA IPH TMPOBEICHUH
MIPOMEXYTOUYHOM aTTecTaluu B Buae 1uddepeHIpoBaHHOrO 3a4eTa npuBeieHbl B 001ei yactu OC
00pa30BaTeIbHOI MPOrpamMMmBbl.



2.3.2. [Ipoueaypa npoMe:KyTOYHOI ATTECTAIMHU C IPOBEJeHNEM ATTECTAIIMOHHOI 0

HCIIBITAHUA

B otnenbHbIX cioydasx (Harpumep, B cilydae nepearTecTaluy JUCHUIUIMHBL) IPOMEKYTOUHAS

arrectaluus B BHAe AUPPEpPEHLUPOBAHHOIO 3ayeTa IO JUCHHUIUIMHE MOKET IPOBOIUTHCI C
MIPOBEJIEHUEM aTTECTALlMOHHOTO MCIbITaHUs MO OmiieraM. buier conepXuT TeopeTuyecKre BOIPOCH
(TB) s mpoBepkHM YCBOEHHBIX 3HaHUM, mpaktuueckue 3ananHus (I13) mist mpoBepku OCBOEHHBIX
yMeHUl U KomiuiekcHble 3amanus (K3) mist KOHTposist ypoBHS HpUOOpPETEHHBIX BIIAJEHMM BCeX
3asIBJICHHBIX KOMIIETEHIIMH.

buner ¢opmupyercss Takum o0Opazom, 4TOOBI B HEro MOMAJIM BOMPOCHI M MPAKTUYECKUE

3a/IaHusl, KOHTPOJIUPYIOUINE YPOBEHb CHOPMHUPOBAHHOCTH 6CeX 3asBICHHBIX KOMIICTCHITHH.

2.3.2.1. TunoBbie BONPOCHI U 3aaHUS JISl 324€Ta M0 JUCUHUIIIMHE
TunoBble BONMPOCHI AJIs1 KOHTPOJISI YCBOEHHBIX 3HAHUIA:

Ouzuko-xumuueckue mozenu (GXM) kak OCHOBA MaTEeMAaTHUYECKOTO MOJEIUPOBAHUS
XMUMHUKO-TEXHOJIOTHYECKUX IIPOLIECCOB (XTID), 00BEKThI MOJCIIMPOBAHHUS c
COCPEJOTOUYEHHBIMH M PACIpPENEICHHBIMU IapaMeTpaMy, IMOCTPOCHHE MaTeMaTH4eCKOIo
onucanusa (MO) u ero napamerpusanus — 3anada uaeHtudukauuu XTII npu Monenuposanuu,
oOuue npuHIUIbI noctpoenus @XM nporieccos.

2. MareMaruyeckoe OIMCaHHE MPOLIECCOB CUCTEMaMHM KOHEYHBIX HEJMHEHHBIX YpaBHEHUH U
CUCTEMaMH C OOBIKHOBEHHBIMU AU PepeHInaTbHbIMU YPAaBHEHUSMHU.
3. HudopmannoHHbIe MAaTPUIIBI CUCTEM YPAaBHEHHI MAaTEMaTHYECKOTO OTIMCAHUS TTPOIIECCOB
TunoBble BONMPOCHI M NMPAKTHYECKHE 3aJaHUSA IJIsI KOHTPOJSI NMPHUOOPETEHHBIX
yMeHuit

1. CocraBinenne nHGOPMAIMOHHON MaTPUILbl CUCTEMbI KOHEUHBIX HEJTMHEHHBIX YPABHEHUH.

2. CocraBnenue HHGOPMAIIMOHHON MAaTPULbl CUCTEMBI ¢ OOBIKHOBEHHBIMU AU PepeHInaTbHBIMU
YpaBHEHUSIMH.

3. TloctpoeHue O6J0K-CXEMBl AITOPUTMA PELICHHS] CUCTEMbl KOHEUHbBIX HEJIMHEHHbBIX YpaBHEHUH.

4. CocraBieHHE alNropuTMa pEUIEHUS CUCTEMbl C OOBIKHOBEHHBIMH AU(QepeHInanbHbIMU
YpaBHEHUSIMH.

5. Tlpumep ¢opMynupoBaHus 3a7auyd ONTHUMM3ALUM JJS MOJEJEH B BUJIE CUCTEM HEJIMHEHHBIX
YpaBHEHUM.

6. Ilpumep dopmynupoBaHus 3aJaud ONTHUMM3AIMHU Ui MOJENed B BHUAE CHCTEM C
g depeHnrnalbHbIMU YPaBHEHUSMU.

TunoBble 3agaHUA 1JIs1 KOHTPOJIS MPHUOOPETEHHBIX BJIAICHUH:

1. C npuMmeHeHHeM MakeTa MOACIUPYIOMNX MPOTrpaMM PENIUThH 3a/1ady MOJEIUPOBAHUS
CTAI[MOHAPHOTO PEeXHUMa Ipoliecca TeIionepeiadd B MPSIMOTOYHOM TEIIOOOMEHHUKE
TUMa «Tpyda B TpyOe» (pemenue 3anauu Komm).

2. C NpuUMEHEHMEM «pelIaTeNiei» MaKkeTa MOJCIUPYIOIMIMX IPOrpamMM peluTh 3aJavdy

MOJCIINPOBAHNUA KWHCTUKHU CJIOKHOM XMMHUYECKOM pCaKknnu

Ilonnvlii nepeuenv 60npocos K KOHMPOILHLIM pabOMam U NPAKMUYECKUX 3a0AHULU XPAHUMCS

Ha gvinyckarowel kageope.



2.3.2.2. llIkanbl oeHUBAHMS Pe3y/JIbTATOB 00yYECHHUSA HA 3a4yeTe

Onenka pe3ysnbTaToB 00yUYEHHS MO AUCLUIIIMHE B (opMe YPOBHSA CPOPMUPOBAHHOCTH
KOMIIOHEHTOB 3Hamb, yMemb, 61d0emsb 3asBICHHBIX KOMIIETEHUUNW MIPOBOAUTCS MO 4-X
OaJUILHOM IIIKAJIE OLICHUBAHHUS.

TunoBble 1IKana U KPUTEPUU OLEHKHU pe3yJbTaTOB OOYUYEHMs MpH cAauye 3adera Uit
KOMITOHEHTOB 3HAmb, yMemsb U 1adems TipuBenieHbl B oo0meit yactu ®OC obpazoBarenbHOU
MIPOrpaMMBbl.

3. Kputepuu oueHMBaHUS YPOBHS ¢(pOPMHUPOBAHHOCTH KOMIIOHEHTOB U
KOMIIETeHIU I

3.1. Ouenka ypoBHs1 C()OPMHPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIHI

[Ipn ouenke ypoBHS C(HOPMUPOBAHHOCTH KOMIIETEHLIMH B paMKax BbIOOPOYHOIO
KOHTpPOJISI MPU 3a4eTe CUUTACTCS, YTO HOAYUEeHHAs OYEHKA 3a KOMNOHEHm NpoeepsieMol 8
buneme Komnemenyuu 0606WaemMcs Ha COOMBEMCMBYIOWUL KOMHIOHEHM 8CeX KOMNnemeHyull,
Gdopmupyemuvlx 8 pamxkax OAHHOU YUeOHOU OUCYUNTUHDL.

OO6mas oueHka ypoBHsS C(HOPMHPOBAHHOCTH BCEX KOMMETEHIMI MPOBOJIUTCS MyTEM
arperupoBaHusl OLICHOK, IMOJIYYEHHBIX CTYJCHTOM 3a KaXAbli KOMIIOHEHT (POpMHUpPYEMBbIX
KOMIIETEHIIUH, C YYEeTOM pe3yJbTaTOB TEKYyIIero M pyOeKHOro KOHTPOJSI B BHUJE
WHTETPAIbHOM OLIEHKU M0 4-X OalnpHOM mmikane. Bce pe3ynbraThl KOHTPOJISI 3aHOCATCS B
OLICHOYHBIH JIUCT U 3aMOJIHIIOTCS MPEenoJaBaTesIeM [0 UToraM MpoMeXKyTOUHOH aTTeCTAlUH.

dopmMa OIEHOYHOr0 JIUCTAa U TpeOOBaHMS K €ro 3alOJHEHHUIO MPHUBEICHBI B OOIIEH
gactu ®OC oOpazoBaTebHON TPOrPaMMBI.

[Ipn dbopmupoBaHUM HUTOrOBOM OLEHKH MPOMEXKYTOUHOM aTTeCTallMd B BHUIE 3ayeTa
WCIIOJIB3YIOTCSl TUIOBBIE KpUTEpHUH, MpuBeicHHBbIE B o0mel yactu ®OC obpazoBaTenbHON
MIPOTrpaMMBI.



