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1. HEJIX OCBOEHUS AUCHHUTIJIMHBI

Lenamu oceoenua oucuyunaunst «CUCTEMHOE MOJIETUPOBAHUE XUMUYECKHX MPOLIECCOB) ABJISIOTCS
OCBOEHHE CTyJIE€HTaMH CHCTEMHOIO MOJAXO0Ja K PEIIeHHMIO KOHKPETHBIX 3a1a4 XUMHYECKOH TEXHOJIOTHH,
MOJEIMPOBAHHA M ONTHMH3AIMH XHUMHKO-TEXHOIOTHYECKUX IIPOLECCOB, OOpabOTKH pe3ysbTaToB
JKCIIEpUMEHTA [PH HM3yYEHHH IPOM3BOJCTBEHHBIX IIPOLECCOB, HCIOJB3Ysl IMPH 3TOM COBPEMEHHbIE
BBIYHCIIUTEIbHBIE CPEACTBA BBHICOKOTO YPOBHS. AKIEHT CTaBUTCS HA YMEHHE CTYICHTOB HE TOJIBKO
MCII0JIb30BaTh FOTOBBIE BHIYMCIIUTEIBHBIE KOMIUIEKCHI, HO U CaMOCTOSATENILHO COCTAB/IATH MPOCTEHINHE
IPOrpaMMBl JUlsl 3TUX LEJIEH.

3a0auu kypca. B pesyiprarte M3ydeHHs JAHHOIO Kypca CTYIEHT JIOJUKEH MOJIYYHUTh OCHOBHBIC
HABBIKH CHCTEMHOIO ITOJX0/a K MOJEITMPOBAHUIO U ONTHMHU3ALUN XUMHKO-TEXHOJIOTHYECKUX IPOLIECCOB
HA OCHOBE M3ydeHHs O0a30BbIX MaTeMaTHYECKUX METOJOB — YHCJIECHHOro aupdepeHurpoBaHus u
YHCIEHHOIO HMHTErpupoBaHust. I[locnenHue, B OTIMYME OT AHAIMTUYECKMX METOJOB, IO3BOJISIOT
IIPOM3BOJUTE JTH OlEPAlMH HPAKTHYECKH BO BCEX CIydasX, BCTPEYAIOUIMXCS B peallbHOCTH. MHorue
3aJa4d  MOJEJMPOBAHUS ¥ ONTHMHU3ALHMHM MHOrO(AKTOPHBIX XHMHKO-TEXHOJOTHYECKHX IPOLECCOB
MOJPA3yMEBAIOT HCIOJIb30BAHAE ITHX CPEJICTB H CBOIATCHA, B CBOKO OYEPENb, K Psify abCTPaKTHO
cOpMyIMPOBAHHBIX MATEMaTHYECKUX 3ajad. B HEKOTOpBIX Clydasx [uis pelleHus npodiem
MaTeMaTHYeCKOTr0 MOJEIMPOBAHHsI IPOLECCOB YK€ CYLIECTBYIOT IOTOBBIE NPOTrPaMMHBIE KOMIIJIEKCHI.
CTyneHThl JI0/DKHBI HUMETh BCEOOBEMITIONIEe NPeNCTaBIeHHe 00 OCHOBHBIX METOZax MOJCIHPOBAHHUS U
ONTHMM3ALMH U PAHMIAX UX MPUMEHHMOCTH. DTO MO3BOJIMT, BO-NEPBHIX, BHIOMPATH MOAXO/SAILYIO 15
peleHust KOHKPETHOM 3aja4d MNpOrpammy, BO-BTOPBIX, NPABUIIBHO HHTEPIPETHPOBATH IOJIyYacMble
pe3ynbTathl. 1Ipod)eccHOHANM3M MOATOTOBKH CTYJIEHTOB IO JAHHOH aucuumikHe Oyner obecredeH
HCIIOJIb30BAHHEM KOHKPETHOTO sI3bIKa BBICOKOTO ypoBHSI — Pascal (B €ro cOBpeMEHHBIX peanu3alusix —
Delphi, Lasarus u T.1.). DTO HO3BOJSET, B ClIydyae HEOOXOJUMOCTH, B JajlbHEkHIIEM 0€3 Tpyia OCBOUTH
COBpEMEHHbIE NPUKIIAAHbIE BbIYMCIHTENbHBIE cHcTeMbl — MathCad, MathLab u npyrue. OcuoBHoO#
Gopmoil mpoBeleHUs] 3AHATHH SBISAETCS BBINONHEHHE CTYNAEHTaMH JIabOpAaTOPHBIX 3aHATHH Ha
KOMITBIOTEPE.

VunuThlBas HAIMYME CIENUAIBHBIX KypcoB «YHCIIEHHbIE METOIbl B XHMHM», «MaremaTHyeckoe
MOJIETMPOBAHKE», B paMKaX JaHHOH JUCHMIUIMHBI PACCMATPUBAIOTCS CIIEYIOIINE KATErOPUH YHC/ICHHBIX
METOJIOB: UMCJIEHHOe Ju(depeHIIHpoBaHHEe, YUCIEHHOE HMHTErPUPOBAHUE, OAHOMEpHAs ONTHMH3ALus,

MHOIrOME€pHas OIITUMH3alHI. Taxoxe IMPOBOAHUTCA CpaBHI/ITeﬂbeIﬁ aHaJIu3 3THX METOIOB.

2. MECTO JUCHHUIUIMHBI B CTPYKTYPE OIIOII BO

JII/ICHI/IHJII/IHa «CucremMHoe MOACIMPOBAHHUEC XUMHUYCCKUX IPOUECCOB)» H3Y4aACTCs B 0a3o0Boif yacTu

y4eOHOro IIaHa.



[lepedeHp IMCHHMILIMH, HEOOXOZMMbBIX IUIS YCIENIHOTO H3y4eHHs JuCHMIUMHBL «CHCTeMHOe
MOJIETMPOBAHHE XUMHUYECKUX ITPOLECCOBY.

1. Maremaruka.

2. NadopmaTHka.

3. O6paboTKa pe3yIbTaTOB XUMHUYECKOTO SKCIIEPUMEHTA.

4. YucneHHbIE METOIbI B XUMHH.

5. O0m1ast ¥ HEOpraHu4yeckass XUMHsL.

6. AHaTUTHYECKAast XUMHUS.

7. ®u3uka (HEKOTOpbIE aCIeKThl 00pabOTKH IKCIIEPUMEHTA).

Ocpoenre qUCIUILTHHBI « CHCTEMHOE MOJETHPOBAaHHE XMMHUYECKUX MPOLECCOB» HEOOXOIUMO Kak
IpeIIIeCTBYIOIIEE /ISl U3yYEHHUs CIIEAYIOUUX UCIHUILIAH:

1. MaTemaTH4eCcKO€ MOJI€IMPOBaHUE.

2. Ouznueckast XuMHs.

3. KotonaHasi XUMHSL.

4. OU3UKO-XUMUYECKHE METO/IbI aHAJIU3A.

5. X¥MHYeCKasi TEXHOJIOTHS.

3. KOMIIETEHIIMU OBYYAIOIIETOCSl, ®°OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUSI AUCHUIIJIMHBI (MOY JIS)

B mpouecce OCBOEHHS JaHHOW AUCIMUILIMHBI CTYAEHT (HOPMHUPYET U JEMOHCTPHPYET CIEAYIOIIHE

KOMITETEHITUH:

e CIOCOOHOCTH pellaTh CTaHJAPTHBIE 33Ja4d MNPOQECCHOHAILHON AEATEIBHOCTH C HCIOJIb30BAHHEM
COBPEMEHHBIX MH(POPMAIMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOIUH C Y4ETOM OCHOBHBIX TPeOOBaHHH
undopmarronHoit 6ezonacHoctr (OIIK-4).

B pesynbrare OCBOGHHMs [JaHHOW JHUCIMIUIMHBI OOy4arOUIMiCs JOJKEH JEeMOHCTPHPOBATH
ClIEYIOIIHE Pe3yIbTaThl 00pa30BaHMs:

1) 3HaTh:
. OcHOBBI s13bIKa BbIcOKoro ypoBHs — DELPHI, — B Tolf ero 4actu, KoTopas HeoOXoauma s
maTteMarudeckux BeraucieHui (OI1K-4).
. BcroMoraTenbHble  YHMCIEHHBIE METOIbl MEepBHYHOW 00pabOTKM JaHHBIX — YHCICHHOE
nupdepeHMpoBaHe, YHCICHHOS HHTEIPHPOBAHUE XHMHH, (H3HUYECKOH XHMHUH H XUMHYECKOH
texHosioruu (OITK-4).
. MaTeMaTHYeCKUe METOMAbl pEIleHHs] MPUKIAJAHBIX 3a7ad MOJEIUMPOBAaHMSA W ONTHMH3ALUH

npoueccos xumuueckoii Texnonoruu (OIK-4).



2) YMeTh:
. CocraBaars nporpammbl Ha s3eike DELPHI nna peanusanuu penreHus 3aaa4 MOJCTHPOBAHUS U
ONTUMHU3ALUH XUMHUKO-TeXHOJIOrH4YecKkuX mpoueccos (OIIK-4).
o [Ip¥MeHsTh HaBBIKH ITOCTPOEHMS AJTOPUTMOB M COCTABIEHHs MPOrpaMM JUIS HCIOJIb30BaHHs
CIenMaTbHBIX MaTeMaTHYECKHX [TakeToB, Takux kak MathCad, MathLab (OIIK-4).
. Pa3buparbcs B yXKe TOTOBBIX KOMIBIOTEPHBIX MpOrpaMMax ¢ MEJIb0 HX OCMBICICHHOIO
NpUMEHEHH s, ONTUMHU3AINH HITH MOJAEPHU3AINH [UTs peneHns Omm3kux 3anad xumun (OIIK-4).

3) Bragers:
o OCHOBHBIMH METOJAMH PEINCHHs MPUKIaTHBIX 3a7a4 MOAEIHMPOBAHUS U ONTHUMH3ALMU XMMHKO-
TEXHOJIOTHYECKUX MIPOLIECCOB M peanu3anyy ux Ha komnsrotepe (OIIK-4).
. OCHOBHBIMHM METOJIAMH HAIIMCAHHUS IIPOTPaMM Ha s3bIKaX BICOKOTo ypoBHs (OIIK-4).
o OcHOBaMH NPABHJIBHOW MOCTAaHOBKM 3afad MOJEIHPOBAHUS M  ONTHMH3ALUH  XHMHKO-
TEXHOJIOTMYECKHX TPOIECCOB W JalbHEHIIEH UX pealu3alMd C LEJbI0 IOJy4YeHHs MaTeMaTHYeCKH

000CHOBaHHBIX IAPAMETPOB MPOU3BOACTBEHHBIX LUKIOB (OITK-4).



4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOY JIA)

O61mas TpyA0EMKOCTh JUCLUIUIHHBI COCTABNIAET 7 3a4ETHBIX €AUHUIL, 252 4acoB.
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1 | Yucnennoe 6 1-2 |4 4 15 -
nudpepeHpOBaHUE.
Hcnonp3oBanue B
CHCTEMHOM
MOJICTTHPOBAHUN
XHMHKO-
TEXHOJIOTHYECKHX
IPOIIECCOB

2 | Yucnenuoe 6 |36 |10 10 35 8/40 Peiitunr-
HHTErPHPOBAHUE. KOHTPOJIb
HMcnonb30Banue B Ne 1
CHCTEMHOM
MOJIeJIUPOBAHUHU
XHMHUKO-

TEXHOJIOTUYECKUX
TPOIECCOB

3 | OnHomepHas 6 |7-10 |6 6 33 4/33 PeitTunr-
ONTHUMHU3ALHUS XUMHKO- KOHTPOJIb
TEXHOJOTUYECKUX Ne 2
IPOLIECCOB.

4 | MeTo161 MHOTOMEpPHOH | 6 11- |8 8 32 6/38
onTUMH3aUMU. MeTton 14
MTOKOOPIHHATHOTO
CIyCKa.

5 | MeToapl MHOTOMEpPHOH | 6 15- |8 8 20 6/38 Pelitunr-
ontuMu3anuu. Metoz 18 KOHTPOJIb
IpaJIi€HTHOTO CIyCKa. Ne 3
Bcero 36 36 135 24/33 | Dx3aMeH
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COIOEPXXAHUE KYPCA

Yacts 1. Yncaennoe nudpepeHunposanue

Yucnennoe auddepeniupoBanne. CyMMmapHas IOTPEIIHOCTh M €€ COCTaBISIOLIME: OIIHOKa
nuckperuzanun  (yceyéHnas) ¥ ommOka okpyrienus. Ilopamok Ttounoct. CrocoObl yMeHBIICHHUS
norpemHocTd audpepeHnnpoBanus. VicnonapzoBanue YMCIEHHOTO IU(PEPEHUUPOBAHUS B CHCTEMHOM

MOJCIHPOBAHUH U ONTHMHU3AUA XUMHUKO-TEXHOJIOTHICCKHUX ITPOLECCOB.

Yacts II. YnucieHHoe HHTErpHpPOBaHHE

[IpubmkEHHOE BHIYMCICHUE ONpeeIEHHbIX HHTerpanoB. O0mas CTpyKTypa HHTEPIOJIAHOHHOM
KBaApaTypHoi (HopMyJbl, criocoObl BEIOOpa y37I0B U onpejeneHre BecoB. [lopsanok Tounocti. Gopmyibl
Hrrorona-Koreca u 'aycca; ux dacTHble ciydau: (GOpMYJIbl IPSMOYTOJBHHKOB, Tpaneuui, CUMIcoHa.
OmeHKa MOTPEUTHOCTH pe3yjbTara. AJTOPMTM HHTEIPUPOBAHMs C 3aJaHHOM CTENEHBIO TOYHOCTH.
CruiaitH-KBaaparypa, eé CBOWCTBa, HHTErpPUPOBaHUE TaOIMYHO 3aaHHOM QYHKIHH.

Hcmonp30BaHHE YHCIEHHOIO WHTETPHPOBAHUS B CHCTEMHOM MOJECIMPOBAHHM M ONTHMH3ALUN

XHUMHUKO-TEXHOJIOTHYECKUX ITPOLECCOB.

Yacts II1. MeToabl O,[IHOMepHOﬁ ONITHMH3AUHH XHMHKO-TEXHOJOTHYE€CKHX MPOIEeCcCOB

[TocTanoBKa 3amayd ONTHMH3AIMM — HAXOXKAEGHUs HauOoJiee ONTHUMAIbHBIX I1aPAMETPOB
IPOBEJICHUST XUMHKO-TEXHOJIOTHUECKUX IpoueccoB. C(CBeleHHE ONTHMH3alMH K 3a7ade IIOHMCKa
SKCTPEMaJIbHBIX 3HAUYCHUH (DYHKIUHA OJHON U HECKOJIBKHUX IIEPEMEHHBIX.

OnHoMmepHas onTuMmm3anus. MeToa 30J0TOr0 CeueHMs. 3ajaud ONTHMH3ALHU  paboThI

TEII000MEHHBIX armaparos.

Yacrs IV. MeToambl MHOl"OMCpHOﬁ ONTHMH3AINHA XUHMHKO-TEXHOJOTHYCCKHUX MPOLECCOB

MHoroMepHass onTHUMH3alUs. MeToJ NOKOOPAMHATHOIO CIycKa. MeTon rpaldeHTHOro CIycka.
Metona Hauckopeimiero crnycka. MeTto conpskEHHBIX TPaAMEHTOB.

OnruManbHbIe YCJIOBHUA INPOBECACHHA XHUMHYCCKHUX peaKHHﬁ. PeaKTOpr HACAIBHOTIO CMCIUICHHUA.

PeakTopsl ueaIbHOTO BHITECHEHUS.
MeTo/1bl ONITUMHU3ALIMY C OTPAHUYEHHSIMH U O€3 OrpaHUYECHHUH.

Jluneiinoe nmporpaMMupoBanue. Cumiiekc-merol. HenuneliHoe nporpaMMHpOBaHHE.



JIABOPATOPHBIE PABOTBI

—_—

YucneHHOe HHTErpUpOBaHUe. MeTo | Tpanenui.

Yucnennoe uHTerpuposanue Meron Cumincona

OnHOMepHasi ONTHMH3AIMS XUMUKO-TEXHOJIOTHYECKUX MPOIECCOB.

OtHOMEpHas! ONTUMH3AIHS XUMHKO-TEXHOJOITHYECKUX [IPOLECCOB. MeTO 1 30JI0TOr0 CEYEeHHUSI.
3ammuTa jJabopaTopHbIX padoT. PedTuHr-KOHTpOsIb Ne 2.

MeTos MOKOOPMHATHOTO CITyCKa.

MeTo/1 MOKOOPAUHATHOTO CIIyCKa (IPOJOJIKEHHE).

MGTOI[ rpaJU€HTHOI'O CIIyCKa.

Lot - B S O S

MeToa rpaiMeHTHOTrO cIycka (IpOoJO/IKEHHUE).

10. 3amura 1abopatopHbIX padoT. PeTHHr-KOHTPOIb No 2 (UTOTOBBI).

5. OBPA30OBATEJIBHBIE TEXHOJIOI'MH

N3noxenue TCOPETHYCCKOI'0 Marepuajia OCymECTBIACTCA C IPUMEHCHHUEM BJIEKTPOHHBIX CPEACTB

oOy4deHus.

HCKOTOpI)IG pas3aeiibl TECOPETHIECKOTO KypcCa paCCMAarpuBarOTCs C HUCIIOJIb30BAHUEM onepexcaromeﬁ
CaMOCTOSITeNIbHOM pa6OTI>IZ CTYACHTHI IIOJYYarOT 3aJaHUE€ Ha HU3Yy4YE€HHUE HOBOI'0 Marcpuaja a0 €ro

H3JI0KCHUSA Ha JICKIIHH.

Hcnonp3yloTcss akTUBHBIE W HHTEPAaKTHUBHBIE (OPMBI OOYYEHMsS: KOMIIBIOTEPHBIE CUMYJISIIUN
BBIYHMCIIMTENIBHBIX aITOPUTMOB, pa300p KOHKPETHBIX MPHUMEPOB JJISi pacCMaTpUBAEMBbIX alropuTMoB. [Ipu

YTEHUH JIEKI[UH MOTYT IPUMEHSATHCS SKCIIPOMTHBIC IICUXOJIOTHYCCKUE STHOOBI.

HHH OLICHKH OCBOCHHA TCOPETHUYCCKOIO Marepuajla CTYACHTaMH HCIIOJIB3YIOTCA ITHCBbMEHHBIC

KOHTPOJIbHBIE PabOThI U YCTHBIH OIMpPOC.



6. OIEHOYHBIE CPEJACTBA JJisI TEKYIIEI'O KOHTPOJISI YCHEBAEMOCTH,

[IPOMEKYTOYHOH ATTECTAIIMA 110 WUTOIAM OCBOEHHS JUCHHUIIJIMHBI H
YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBLHOM PABOTBI
CTYAEHTOB.
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3aaHusi K peiiTHHI-KOHTPOJIIO:

PeiituHr-xoHTpoJIBH Nel

OmpenenuTs 0000IEHHYIO CTENEHD YUCIIA.

Kak mostydarotcst popMyIIbl pUOIKEHHOro AU depeHInpoBaHus?

3asaua yrciaeHHoro audhepeHIupoOBaHUs SBISETCS HEKOPPEKTHOM - YTO 3TO O3HAYAeT?

CyTb YHCIIEHHOTO UHTETPUPOBAHHS.

Kaxk nosydarorcst kBaapatypsble popmyiel Hetotona - Koteca?

Kax MeHsieTcs BBIYHCIUTEIBHBIA aIrOpPUTM IpU HM3MEHEHHUH KpPaTHOCTH HHTErpaja Juis
KJIACCHUECKUX KBaapaTypHbIX popmya u 11 meroaa MonTe-Kapno?

K KakoMy THITy METOIOB - IPAMBIX HJIM UTEPALMOHHBIX, OTHOCHTCS METOJ TJIaBHBIX 3JIEMEHTOB?
Kaxum o6Gpa3zom mojydaercs sMnupudeckas Gopmyna?

Llens craTucTHYECKO# 00paboTKU. UTO 3HAYUT JETEPMUHUPOBAHHBIN aJITOPUTM?

['eomeTpruecKuii CMBICII ONPENEIEHHOrO HHTErpaa.

O61as uaest METOJIOB YHCJIEHHOTO HHTETPUPOBAHHUS.

MeTopl JIEBBIX, MPABBIX, CPEAHUX MPSIMOYTOIBHUKOB ((POPMYJIbl, FEOMETPUYECKAs HJUIIOCTPAIHS,
OIIEHKA MOTPEIIHOCTH ).

Meton Tpanerwii (Gpopmyiia, reoMeTpudecKas HIUTIOCTPALHs, OLIEHKA TOTPEIHOCTH).

Meton Cummcona (popmyiia, reoMeTprdecKas HIUTIOCTpALUs, OI[EHKA IIOIPEIIHOCTH).

PeliTHHr-KOHTPOJIb Ne2

[TpaBuiio Pynre.

CpaBHuTeIbHAS OLIEHKA METOJ0B YHCIEHHOTO HHTErPUPOBAHUS.

Yr1o Takoe ONTHMH3AIUS?

YT0 NOHUMAETCS 10/ KOJIHYECTBEHHOMW OIIEHKOHW ONTHMHU3HPYEMOro KayecTna?
Kaxkue THIIBI 3224 ONITUMHU3AIUUA CYLIECTBYIOT?

B gem cocTouT Ge3yciioBHAs 3a/1adya ONTHMH3ALUH?

B gyem coctout yCJIOBHAas 3aga4a ONTHMHU3AlHH



PeittuHr-koHTpOIBL Ne3

—

B KaKoM cilydae HCIOJIb3yeTCsl OTHOMEpHAs ONTHMH3alus?

B 4yeM COCTOMT OCHOBHAS 3aja4a OJHOMEPHON ONTUMHU3AIMHU?

JlaiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY METOIOB OJJHOMEPHOH ONTUMHU3AIUY.
MeTo CKaHUpOBaHUS.

MeTo TOKaTu3aluH.

MeTto/ 30JI0TOTO CEYEHUS.

MeTo/1 ITorcKa ¢ UCIOoJIb30BanueM ynces @udoHauyun/

MeTobl MHOTOMEPHOU ONTHMHU3AIMU. MEeTOA IOKOOPAMHATHOTO CITyCKa.

or e I A oy o = W

MeTo/ 16l MHOTOMEPHOM ONITUMHU3AIMH. MeTos rpaIueHTHOTO CITyCKa.

OcHoOBHBIE TEMATHYECKHE HanpaBJCHHSA I/ CcaMOCTOSITEIbHOI paﬁOTbl CTYJAC€HTOB:

[IpenosaBatesib JODKEH OPHEHTHPOBATH CTYJEHTOB HAa TO, YTOOBI OHM YYHJIUCH OLEHHUBATH
noJIy4eHHblE pe3yibTaTbhl. EMy HeoOxoaumo obpamare 0co0oe BHHMaHue Ha TO, KaK CTyICHTBI
3aMHCBHIBAIOT PE3YJILTATHI B T€TPab C MOHHTOPA KoMIbioTepa. OHU JOJDKHBI 3a[IUCBIBATH TOJIBKO BEPHBIE
nudpel. Jlas 9TOro ciepyer MpernojaBaTeNio OOBACHATh CTYJEHTaM O HEOOXOIMMOCTH OCMBICIHUTD
pe3ynbTar, yOeIuThCs, YTO 3ajada pelleHa npaBuiibHO. OH IO/DKEH 0OpaTHTh BHMUMaHHE CTYACHTOB Ha
TO, YTO NIPU KOMIWJSIMK [MPOrpamMMbl Ha si3bIke [lackanb, BBINAIOTCA COOOIIEHHS O CHHTAKCHYECKHUX
omuOKax B TEKCTE IPOrPaMMBI, 3aIlyCK IPOrpaMMbl Ha BHIYMCIIEHHE HEBO3MOXKEH 0€3 UCIIPaBJICHHUS ITHX
omun6okK. [To3TOMY IOCIIE TPOXOXKAESHHUSI KOMIIMIIILUY y CTYJEHTOB MOJKET BOSHUKHYTh MJUTIO3HSI, YTO BCE
BBIUMCIIAETCS BEPHO, HO 3TO He Bcerza Tak. IIpemozaBarens HODKEH MPENJIOKHUTH CTyICHTaM
CaMOCTOSTEIBHO JOIOJHUTL NPOrpaMMy MM BBINOJHHUTH KAKHE-TO JEHCTBHA C TeM, YTOOBI OHH
yOeIMIINCh, YTO MPOrpaMMa BBIIAET MPAaBUIIBHBIH pe3yabTaT. B KaxkI0M KOHKPETHOM MeToe OyIyT AaHbl
YKa3aHHsl, 4TO HY)KHO JeNaTh IJIs KOHTPOJIS pe3ybTara.

UucnenHoe  auddepeHuupoBanre W uHTerpuposanue. Ilpy  M3yyeHMH  YHCJICHHOIO
nuddepeHpoBanus 00paTHTh BHUMAaHHE CTYJE€HTOB Ha TO, YTO JaHHas 3aJaya SABJISETCS HeKOPPEKTHOM.
Perenne 3Toil 3a1ayy ONMMPAETCS HA HHTEPIIOJIUPOBAHHME, B KOTOPOM Mepa OIM30CTH NPHOIMKAKOLIEH
(QyHKIMH — 3TO COBIaJeHHe B y371ax ¢ UCXoxHOH (yHkuuei. JleHcTBUTENBHO, OIM30CTh APYT K JPYTY
OpAMHAT JBYX KPHUBBIX H €IUE HE rapaHTHPYyeT OJM30CTH HAa OTOM OTPE3KE WX MPOM3BOAHBIX H , T.C.
MajJoro pacXOoXIEHHUsl YIJIOBBIX KO3(QUIMEHTOB KacaTelbHBIX K pacCMaTpUBAaeMbIM KpPUBBIM IIpH
OJMHAKOBBIX 3HAYEHHSAX apryMeHTa. [Ipu M3yYeHMH YHCJIEHHOTO MHTETPHPOBAHUA OOpAaTMTh BHUMAHHUE
CTYJICHTOB, YTO BBIBOJ KBAaJPATYPHBIX (OPMYI H3JI0KEH B OOIIEM BH/IE, /s IIPOU3BOJIBHOIO N, a 3aTeM
pHBE/IeHbI X YacTHble ciyya. CTyJeHTBI BBIYHCISIOT HHTETPAN [0 Pa3sHbIM KBaJpaTypHbIM (hopmyriam,

BBIIIOJIHAKOT, TaAK Ha3bIBAEMbBIM BBIYMCIIUTEIbHbBIN SKCIICPUMEHT, U OIIPEACIIAIOT KaKas U3 (I)OpMy.H Ooiee
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TOYHAsi P PaBHBIX YCJIOBHSAX. J[OTIOJHUTENBFHO B 3TOM TeMe CTYAEHTBHI MOTYT HAyYHUTHCS BBIYHCISTH
ko3¢ puirenTs! KoTeca npu pa3inyHbIX 3HAUEHUSX N.

PemeHue cucTeM JIMHEHHBIX aireOpavyeckux ypaBHeHHH. [Ipu pemieHuun cucTeM JITHHEWHBIX
areOpanvecKX ypaBHEHHH, YHCIO HEM3BECTHBIX MOXKET JOCTHUIaTh HECKOJIBKHX JECSITKOB, COTEH W
naxe Teicsid. IlpenopaBarento cieqyeT oOpaTUTh BHHUMAaHHE CTYAEHTOB Ha TO, YTO HEOOXOIUMO
YUYUTHIBATh HE TOJIBKO BpeMs, TpeOyemoe I MpOBeleHHs OOJBLIOro KOJHYeCTBA apH(YMETHYECKUX
onepanuil B KakoM — JMOO MeToJe, HO M Ha TO, YTO MPOUCXOJUT HAKOIJIEHHE OMHUOOK OKPYTJICHUS,
HOSIBJISFOIIMXCS B pe3yJIbTaTe OOJIBIIOrO YUCIIA ONEPalfil - 9TO SBISETCS OYEHb CEpPhE3HOM MPOOIEMOil.
OOpaTuTh BHHMaHHE CTYIEHTOB Ha TO, YTO MATEMAaTH4eCKOE H3JI0KEHHE METO/a IJIaBHBIX 3JIEMEHTOB
JIOCTATOYHO MPOCTOE, HO peayin3aliis 3TOro METO1a Ha aJITOPUTMHYECKOM SI3bIKE ISl KOMIIBIOTepa BEChbMa
cnoxHasi 3anada. IloaTomy, 4TOOBI yYMEHBIUHTH BBIYHCIHTENBbHYIO IOIPEIIHOCTh MM, HEOOXOIUMO
HCIIONb30BaTh MeToJ ['aycca ¢ BHIOOPOM TIJIABHBIX 3J€MEHTOB. [IOMOJHHUTENBHO MpPU BBIYUCICHUN
o0OpaTHOW MaTpHILbl, CTYJEHTHI JOJDKHBI YMETh PaclUcaTh KOMIIAKTHYIO (OpPMYIy B Pa3BEPHYTOM BHJIE.
Takum oOpa3zoM, OHM HpeAcTaBAT OOIIUH OOBEM BBIYUCICHHH - 3TO pEIIEHHE CUCTEM YpaBHEHHIA,
OTHOCHTEIbHO HEHU3BECTHBIX.

Onrtumu3anms. [IpenogaBaTens JOKeH 00OpaTUTh BHUMAHUE CTYIEHTOB Ha CBEJICHHE KOHKPETHBIX
3a/1a4 ONTHMHU3AIMU TEXHOJIOTHYECKUX MPOLIECCOB B XUMHMU K YHCTO MaTeMaTHYECKHM 3ajadaM IOoHcKa
3KkcTpeMyMoB yHKIHH. Onrucanre MHOrO(paKTOPHBIX XUMUKO-TEXHOJIOTHYECKUX MPOIECCOB QYHKIUIMH
HECKOJIBKHX TEPEMEHHBIX. B COOTBETCTBHM C 3THUM IpenojaBarellb MpelaraeT CTyACHTaM 3aJaHus 110
OJJTHOMEPHOH M MHOTOMEPHOH oONnTHMHM3aluu. BcemomorarenbHas poiib OJAHOMEPHOW ONTHMH3ALIHH.
[IpenonaBarens oOpalnaeT BHUMAaHHE CTYJEHTOB Ha Ba)KHOCTh IPABHJIBHOTO IOAOOpa TOTO MM HHOTO

METOda MHOFOMepHOﬁ ONITUMH3AllUH IJId pECHICHHUS KOHKPETHBIX 3a/la4d, UMCIOLIUX CBOH O0COOEHHOCTH.

Bonpockl 17151 caMOCTOSITe/IbHOI PaboThI CTYIEHTOB:

1. B 4yem cocTouT o01as 3a1a4a HEJTMHEHHOTO MPOrpaMMHUPOBaHHS ?
2 Ha xakue rpynmnsl geiasiTcs METOAbl pelieHus 3a1ad 0e3yCI0BHON MUHUMH3AIUN?
3. JlaiiTe KpaTKyrO XapaKTepHUCTUKY METOI0B 0€3yCIOBHOW MUHHUMH3ALMU: HTEPALIHOHHBINA XapaKTep

METOI0B; ITpobiiema BbrIOOpa 11ara; BIOOp HallpaBJICHHs TOKCKA.

Onumure aJropuT™M MeTo/1a IOKOOPAWHATHOTO CIyCKa.

Kak BbiOupaeTtcst HarpaBjieHHe CIIycKa B METO/1€ TOKOOPAMHATHOIO CIycKa?
[Ipy BBIOJIHEHUH KAKOTO YCIOBHS CII€yeT MPEKPaTUTh MOUCK?

CocraBbTe OJI0K-CXeMY MeTOa TOKOOPJUHATHOTO CITyCKa.

JlaiiTe cpaBHUTENIbHYIO XapaKTepUCTUKY I'PAJUEHTHBIX METOJIOB ONITUMH3AIHH.

o8O =l gh Gh

ﬂaf/'lTe OIMHCAHUE aAJIFTOpATMa METOJa Hancxopeﬁmero CITyCKa.

10



10.
1%:
12.

13.
14.

15.
16.
17.
18.
19.
20.
21.

L 90 X oo B W

10.
11.
12.

13

Kax pemaercs npo6JieMa BpiOOpa I1ara U HaIpaBJIeHUs B METOIE HAUCKOpEHIIEro ciycka?

JlaiiTe onucaHue aJITOPUTMa METO/IAa CONPSIKEHHBIX HAllpaBICHHUMH.

B ueM COCTOHT OCHOBHOE OTJIMYHE METOJOB HANCKOPEHILNEro CIyCKa M COIPSDKEHHBIX
HaIpaBJICHUH?

Kakue MeTo/Ipl YCIIOBHOM MUHUMH3AIMHU BbI 3HaeTe?

B ueMm riaBHOe OTJIHYHME METOAOB YCJIOBHOH MHMHHUMH3AIMd OT METOJOB 0e3yclOBHOU
MHHHAMH3AIHU?

MeTon ckaHUpPOBAHUS.

KakoBo MHHHMaJIbHOE KOJHYECTBO BBIYMCIIEHUH 11eJ1eBOM (YHKIIUH /7 MeToJja CKAaHUPOBAHUS?
YkaxkuTte 00J1aCTh UCIOJIB30BAHUS METOIa CKAHUPOBAHHUS.

Merton mTpadHbIX QYHKIUH.

Ha kakue KJ1acChl MOXHO pa3JesIuTh METO B! IITpadHbIX GYyHKIUN?

Yem xapakTepU3YIOTCs MapaMeTpHIECKHe METOIbI?

MHoromepHbliii MOUCK. JInHEHHOE TPOrpaMMHUPOBAHHUE.

IK3aMeHAHOHHBIE BOIIPOCHI

Meroap! ynciieHHOTo Au( PepeHInpOBAHHUS.

dopmyJibl TPUOIHKEHHOTO U] GepeHnpoBaHHs.

['eoMeTpUYECKUI CMBICIT ONIPEIEIEHHOTO HHTErpaa.

YucneHHOe HHTETPUPOBaHUE. MeTOoIbl MPSIMOYTOJIbHUKOB U Tpamneuii.
Yucnennoe uHTerpuposanue. Meroa CuMmicoHa.

OnTuMHU3anKs XUMHKO-TEXHOJIOTHYECKHX MPOLECCOB.

OnHOMepHas ONTUMHU3ALIHS METOIOM 30JI0TOI'O CEUEHHUSI.
MHoromepHas ONTHMH3AIUSI METOJOM TOKOOPAUHATHOTO CITyCKa.
MHoroMepHasi ONTHMH3AIHI METOJIOM I'PaJIuEHTHOTO CITyCKa.
["eoMeTpHUECKUIT CMBICIT ONPeIeIEHHOrO HHTErpaa.

O061mas uaest METOJIOB YHCJICHHOTO HHTETPUPOBAHHUSL.

Meroap! JIEBBIX, IMPABbIX, CPEIHUX MPSAMOYTOJbHHKOB ((OpPMYIIBI, reoMeTpudecKas HIUIIOCTpalus,

OIICHKa HOFpeﬂlHOCTI/I).

. Metox tpaneuuit (popMyiia, reoMeTprUYeCKask HIITFOCTPALUsS, OLICHKA IIOTPELIHOCTH).
14.
15.
16.

Merton Cumricona (popmyiia, reoMmeTpuyeckasi WITOCTPAIHs, OIIEHKa MOTPEIIHOCTH).
[TpaBuno Pynre.

CpaBHI/ITCJIbHaSI OII€HKa METOA0B YHCJIICHHOI'O HHTECTPUPOBAHHUA.
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17. Tunel 3aga4 ONTUMHU3ALMHU CYIIECTBYIOT. be3ycinoBHas 3amadya ONTUMHU3AIMH. YCIOBHAas 3ajaya
ONTUMH3ALIUH.

18. CpaBHUTENIbHAS XapaKTEPUCTHKA I'PAAUEHTHBIX METOJ0B ONTHMH3ALIHH.

19. Onucanue alropuT™Ma METOAa HAUCKOPEHIIIEero crnycka.

20. MHoroMmepHblii NOUCK. JIMHETHOE TpOrpaMMHUPOBAHUE.

12



7.  VYUYEBHO-METOJIUYECKOE W HWH®OPMAIMOHHOE OBECIIEYEHUE
JUCHUITJIMHBI (MOY JIA)

OcHoBHasl TUTepaTypa:

1. Tapacuk B.Il. MaTemaTnyeckoe MOZEIHPOBAHHE TeXHUUYECKHX cucTeM. M3n.: HoBoe 3nanue. 2013.
http://e.lanbook.com/books/element.php?pll_id=4324.

2. P. Temam, A. MupanBuib. Maremarideckoe MOJEINPOBAHHE B MEXaHMKE CIUIOMIHBIX cpel. [lep. ¢
aHrJI. 2-e U3/, M.: BMHOM. JlaGoparopus 3HaHUH, 2014.
http://www.studentlibrary.ru/book/ISBN9785996323128.html.

3. A.JL Koponés. Komnbroteproe moneiaupoBanue. JlabopaTopHelii npakTHKyM. 2-€ u3a. (971.). M.

BMHOM. Jla6opatopus 3uanui, 2013. http://www.studentlibrary.ru/book/ISBN9785996322558.html.

JlonoTHUTe/IbHAS JIMTEPaTypa:

1. Ac. M. I'ymepos, H. H. Bamees, A3. M. I'ymepos, B. M. EwmenpsnoB. Maremaruyeckoe
MO/JIeTMPOBaHUE XUMHKO-TEXHOJIOTHYECKHUX IIPOLIECCOB. M.: KomnocC. 2008.
http://www.studentlibrary.ru/book/ISBN9785953206310.html.

2. ManukoB P.®. OcHOBEI MareMaTHyeckoro mojenupoBanus. M3n.: [opsyas munus-Tenexom. 2010.

http://e.lanbook.com/books/element.php?pl1_i1d=5169.

(O8]

Casatoposa B.JI., bensiit A.A. - M. MartemaTnueckoe MOJEIMPOBAHHE MPOLECCOB KOHIYKTHBHOM
Teronepeadd B TETEPOreHHBIX Cpelax ¢ MEepPUOAMYECKOH CTPYKTypo: OTiaenbHble CTaThu

l"opHOro MH(GOPMAIHOHHO-aHATUTHYECKOT0 OroJIeTeHs (Hay4HO-TEXHHYECKOro xypHana): ['opHast

kaura. 2010. http://www.studentlibrary.ru/book/0236-1493.html

IIporpammHoe obecriedenue 1 MaTepHer-pecypebl.

L SI3pIK IporpamMmupoBanus Pascal.

Uurerpuposannas cpeja pazpabotku nmporpamm Borland Delphi.
http://www.y10k.ru/books/ 4. http://www.abc.chemistry.bsu.by/current/fulltext.htm
http://www.sciencedirect.com

http://chemteq.ru/lib/book

i A T L

http://www.chem.msu.su/rus
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHBI (MOAY JIS)

[Ipu YTeHUH NEKIMOHHOIO Kypca HCIOJB3YIOTCS MYJIbTHMEIUHHBIE CpeicTBa OOydeHUs B BHUJE
Habopa cIai/I0B ¢ AEMOHCTpaLHell yepe3 MpoeKTop.
Ha maGopaTopHBIX 3aHATHUIX HCIOJIB3YIOTCS KOMIIBIOTEPHl U COOTBETCTBYIOIIEE IPOTPAMMHOE

obecmeuenue.
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ITporpamma cocTasiena B coorBercTBrH ¢ Tpebosanusamu OI'OC BO 1o HanpapieHHIO
noarotoBku — 04.03.01 — “Xumust” (bakanaBpuar) //

PaGouyro nporpammy coctaBii goueHt Jlooko B.H. z/

Peuenzent C\?ﬁf&ﬁzﬁ /Z@( /ué wrtet 00///?/7%!5 ek oL . L7
' /?/d.ﬁd’/t‘f@) 4. /3

[IporpamMma paccMOTpeHa i 0Jo0peHa Ha 3ace/laHuH Kadepbl XUMHH

[Tpotokom Ne 72/ 7or 7799 201 1.
3asenyrommii Kadeapoi ///Zl/j/’/;?é..az/

PaGouas mporpaMma paccMOTpeHa i 0100peHa Ha 3ace/laHiH y4eOHO-MeTOANYESCKOH KOMUCCHH

nanpasienus 04.03.01 — “Xumusa”

[TpoTokon Ne ’7/7 oT 6., 2015 il
[Ipecenaresib KOMHCCUH /. /// ) sereep

[Tporpamma nepeyTBepKICHa:

Ha 10/5/ / /A yueOHbIi ro. [Ipotokon 3acenanus kadeapsr N i ot 04 (ﬁ/roz{a

3as. kadenpoit @’}WC’(Z«

Ha az(//é/o&?/ f}/ yue6HbIi roa. [[poTokon 3acenaHus Kapeapel Ng’{l or 4 %/ rona

3aB. kadenpoii AZC/ Vi,
bW &

Ha yuebHbIii roj. [Ipotokon 3acenanus kapeapel No ot roja

3aB. Kadeapoi

Ha yueOHbIH roa. [IpoTokon 3acenanus kapeapel No ot rojaa

3aB. kadenpoii

Ha y4eOHbIi roa. [Ipotokon 3acenanus kageapb Ne ot roja

3aB. Kadenpoi
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