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1. HEJIU OCBOEHUSA JUCHUIIJINHBI

Iens oceoenun oucyunaunvt «CUCTEMHOE MOJICIMPOBAHUE XUMHYECCKHX IIPOL[ECCOB». OCBOCHUE
CTYJCHTAMH CHCTEMHOTO TIOAXOJa K PEIICHHI0 KOHKPETHBIX 3a]ad XHMHYECKOW TEXHOJOTHH,
MOJICTIMPOBAHHUS W ONTHMHU3AIMA XHMHKO-TEXHOJOTMYECKUX MPOLECCOB, O0pabOTKH pe3yJIbTaToB
IKCICPHUMEHTA MpPU HM3YYCHHUH IPOU3BOJCTBEHHBIX IIPOIECCOB, HCIONB3YsI MPH ITOM COBPEMEHHBIC
BBIYHCIMTENIBHBIC CPEICTBA BBICOKOIO YPOBHS. AKI[CHT CTaBHUTCS HAa YMEHHE CTYJCHTOB HE TOJBKO
UCITI0JIb30BaTh T'OTOBBIC BBHIYMCIUTEIbHBIC KOMIUIEKCH, HO U CAMOCTOSITEIBHO COCTABISATH MPOCTEHIINE
[POrPaMMBI TSI OTUX IIETIEH.

3a0auu: B pe3ynbrare M3ydCHUs JAHHOTO Kypca CTYACHT JODKCH MOIYYHTh OCHOBHBIC HABBIKA
CHCTEMHOTI'0 MOIX0/1a K MOJICTUPOBAHHIO U OI THMHU3AINH XUMHUKO-TEXHOJIOr MIECKHUX TPOIIECCOB Ha OCHOBE
u3ydeHus: 0A30BBIX MATEMAaTHYECKUX METOJOB — YHCICHHOro AU((GEpeHIMPOBAHUS M YHCICHHOrO
UHTerpupoBaHus. [locienHue, B OTIIMYME OT AHAIMTHYECKUX METOJOB, MO3BOJSIOT IPOU3BOIAMTH ITH
OIepaluy MPaKTHIECKU BO BCEX CITyYasix, BCTPEUAIOLINXCS B PEaibHOCTH. MHOI'HE 33]]a4i MOJICIUPOBAHHUS
Y ONTUMHU3AIMA MHOTO()aKTOPHBIX XUMUKO-TEXHOIIOTMYECKHUX TPOIECCOB MOAPA3yMEBAIOT UCIIOJIB30BAHIE
ITHX CPEICTB U CBOASATCS, B CBOK OYEpe/b, K Py aOCTPaKTHO CHOPMYIUPOBAHHBIX MAaTEMaTHUCCKUX
3a/1a4. B HEKOTOPBIX CiTydasx Ui PeUIeHUs] TPoOJIeM MAaTEeMaTHUECKOTO MOJICINPOBAHHS TPOLIECCOB YiKE
CYIIECTBYIOT TOTOBbIE MPOrpaMMHBIC KOMIUIEKCHI. CTYHEHTHl JOKHBI HMETh BCEOOBEMITIOIIES
Ipe/ICTaBIeHHEe 00 OCHOBHBIX METO/IaX MOJICIMPOBAHUS U ONTHMHU3AINKN M TPAHUIIAX UX TPUMEHHMOCTH.
DTO MO3BOJHT, BO-NEPBBIX, BEIOMPATH MOIXOSIIYIO JUIS PEIICHNST KOHKPETHOM 3aa4u IporpaMmy, BO-
BTOPBIX, IPaBUIBHO HHTEPIIPETHPOBATh II0JydaeMble pe3yibTaThl. IIpOhecCHOHANN3M MOATOTOBKU
CTYJCHTOB 10 JaHHOW MUCHHUIUIMHE OyneT oOecreveH HCIOJb30BaHUEM KOHKPETHOTO sI3bIKa BBICOKOTO
ypoBust — Pascal (B ero coBpemennbsix peanmsanusx — Delphi, Lasarus u 1.1.). 9T0o mO3BOJISIET, B Cllydae
HEOOXOJMMOCTH, B JAalbHeiieM Oe3 Tpyaa OCBOUTH COBPEMCHHBIC MPHUKIAIHBIC BBIYHCIATCIBHBIC
cuctemsl — MathCad, MathLab u npyrue. OcHoBHO# Gopmoit TpoBeneH s 3aHATUH SBISETCS BBITOJHEHUE

CTyACHTaMHU na6opaT0pH1>1x 3aHATUI Ha KOMIIBIOTEPC.

2.MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

HucuunnnHa «CUCTEMHOE MOAECIMPOBAHHE XMMHUYECKHX IMPOIIECCOB» HM3y4aeTcsl B BapUATUBHOM
YacTH y4eOHOrO IJIaHa.

[TpepexBU3UTHI U CHUTLIHHB «CHUCTEMHOE MOJICITUPOBAHIE XHMHUYSCKUX ITPOIICCCOBY:

1. MaremaTuka.

2. NadopmaTuka.

3. O6paboTKa pe3ynbTaTOB XUMHUYECKOT0 IKCIIEPUMEHTA.

4. YnucneHuole METOAbBI B XMUMUMU.



5. O0was u HeopraHuveckas XuMHsl.

6. AHanutuueckass XuMHUs.

7. ®usnka (HEKOTOPBIE aCIEKThI 00PabOTKH IKCIIEPUMEHTA).

3. IVTIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA 11O JUCHUIIJIMHE

HnaHpreMme PE3YIbTATHI 06yqu1/I$1 M0 OUCHUIIJIMHE, COOTHCCCHHBIC C IJIAHUPYEMBIMU PE3YyJIbTaTaMU

ocoenus OIIOII
Kog YpoBeHb [Inanupyemsble pe3ynbTaThl 00yUEHHUS 11O TUCUUIUIMHE
(hopMHpyeMBIX OCBOEHUS XapakTepu3yIolIre 3Tanbl OPMUPOBAHUS KOMIIETEHIMH (TIOKa3aTeH
KOMIOETEHIUH KOMIIETEHIUU OCBOCHHSI KOMITETECHIIUH )
1 2 3
OIIK-5, 4acTU4oe 3name: BCIOMOraTelbHBbIE UHCIEHHbIE METOJAbl IEPBUYHOU
[1K-5

00paboTKH JaHHBIX — YK CIIeHHOE AU hepeHITnpOBaHUE, YUCICHHOE
UHTCTPUPOBAHUEC XUMUHU, (PHU3UYCCKOW XUMUU H XUMHUYCCKOU
TEXHOJIOTHH, MAaTEMaTHYEeCKHE METOJbI PEIICHHUS TMPUKIATHBIX
3aa4 MOJICIMPOBAHUS M ONTHMHU3ALUHU MPOIECCOB XHUMHUYESCKON
TEXHOJIOTHH.

Ymemo:

cocTaBisiTh mnporpaMMmbl Ha s3pike DELPHI s

pam3anv pEeIICHUA 3aaad MOACIMPOBAHUA W ONTHUMH3AUH
XUMHUKO-TCXHOJIOTHYCCKHUX IIponecCoB,

IIPUMCHATDH HaBBIKH

IOCTPOEHHsST  aJTOPUTMOB M COCTABJIEHHS pOrpaMM IS
UCIIOJB30BaHMs CIIEIUATBHBIX MAaTEMAaTHYECKUX ITaKETOB, TaKUX
kak MathCad, MatLab, pas6uparecs B

YiKE T'OTOBBIX

KOMIIBIOTCPHBIX IporpaMmax C LHOCEJIbKHO HX OCMBICJICHHOI O
MNPUMCHCHH, OITUMHU3ALUKU WK MOACPHU3AIHUU JId PCHICHUA
OIU3KHX 3aJ1a4 XUMHH.

Bnaoemwv. 0CHOBHBIMH MCTOAaMU PCHICHHA IPUKJIAJIHBbIX 3aJdad
MOACIIUPOBAHUA U

OIITUMHU3AIIUN  XHUMHUKO-TEXHOJIOTHYCCKUX

MPOLIECCOB W peau3ali HMX Ha KOMIBIOTEPE, OCHOBHBIMU
MCTOAAMHM HAIIMCAHHA IIPOIrpaMM Ha A3bIKaX BBICOKOI'O YPOBH:,
OCHOBaMu Hp&BHJ’IbHOFI IIOCTAHOBKKM 3aJa4 MOACIUPOBAHUA H
OIITUMHU3AIIUN XUMHUKO-TCXHOJIOIHMUYCCKUX HpOHeCCOB u
JadbHEUIIIeH UX peaanu3aliu C [EIbI0 MOTy4YeHUsI MaTEMAaTUUECKU

000CHOBaHHBIX mapamMeTpoOB IIPOU3BOACTBCHHBIX ITUKIIOB.




4. OBPBEM U CTPYKTYPA JUCIUIIJIMHbI

TpynoéMKOCTh JUCHUIUIMHBI COCTABIsAET 4 3a4€THBIX eauHUIL, 144 yacos.

Ne | HaumenoBanue tem Bun yueOHoit paboThl, O6bem ®opmel

/T | ¥/WIH pa3aesioB/TeM BKJIFOYAst y4eOH o TEKYIIEro
JUCIIUTLITIHBI CaMOCTOSITEILHYIO paboThl C | KOHTPOIIS,

< paboTy CTYIEHTOB U npuMeHeH | ¢opma
% TPYAOEMKOCTh (B yacax). | HeM MIPOMEKYTOU
2 MHTEPAKTH | HOU
3 BHBIX aTTecTaluu
e =
3 5 meronoB | (no
2z 5 (8 cemecmpam)
o - vacax/%)
¢ | 3
% FANS
E |25 ¢°"
= = 8 =

1 | Yucnennoe 7 1-2 4 2 16
nuddepennmpoBanue.
Hcnonp3oBanue B
CHCTEMHOM
MOJIEIT POBAHUH
XHUMHKO-
TEXHOJIOTHYECKUX
IIPOLIECCOB.

2 | YucnenHnoe 7 3-6 8 4 20 6/50 PeiiTinr-
HHTETPUPOBAHUE. KOHTpOJb Ne
Hcnonp3oBanue B 1
CHCTEMHOM
MOJIEIT POBAHUH
XUMHKO-

TEXHOJIOTHYECKUX
IIPOLIECCOB.

3 OnHoMepHas 7 7-10 6 3 20 4/44 5 PeiiTunr-
ONTUMU3AIUS XUMHKO- KOHTPOJIb. Ne
TEXHOJIOTMYECKUX 2
MPOIIECCOB.

4 | Meroabl MHOTOMEpHOH | 7 10-14 |10 5 22 5/33
ontumuzanuu. Metoz
MOKOOPIANHATHOT O
CITyCKa.

5 MeToibl MHOTOMEpHOU | 7 15-18 8 4 12 6/50 Pelituur-
onTuMM3anuu. Merox KOHTpOJb Ne
IPaJJUEHTHOI'O CITYCKa. 3

Bcero 3a 5 cemectp: 36 18 90 21/39 Dk3ameH (36)

Hanuuue B mucrurumae

KII/KP

Htoro nmo nucnurmimHe 36 36 90 21/39 Ok3ameH (36)




Couepmaﬂne JeKIIMOHHbIX 3aHATHI M0 AUCHUILINHE

Pa3znen |. Ynucaennoe nuddepeHnupoBanne 1 HHTErpupoBaHue

Tema 1. Yucnennoe nudpepenuupoBanue

Conepxanue Tembl. YucinenHoe nuddepenuupoBanne. CyMMapHas TMOTPEIIHOCTh M e
cocTaBisifonye: omuOka auckpernzanuu (yceu€HHas) M ommOka okpyrieHus. I[lopsmoxk TOYHOCTH.
Crocobbsl  yMeHbIIEHUS — THorpemHoctd  auddepeHuupoBanud.  Mcrnonb3oBaHHe — YUCIEHHOTO
maddepeHupoBaHusl B CHCTEMHOM MOJCTHUPOBAHMM M ONTUMH3AIMH XMMHKO-TEXHOJOIMYECKUX
IIPOLIECCOB.

Tema 2. UucieHHOE HHTETPUPOBAHUE

Conepxanue Tembl. [IpubnmxEHHOE BBIUUCICHUE ONpENeIEHHbIX HHTerpajoB. O0mmas cTpykTypa
MHTEPHOJIIMOHHON KBaapaTypHOH (hopMyIibl, criocoObl BHIOOpa Y3JI0B U onpezeneHue BecoB. [lopsaok
touyHocTu. Popmynbl Helotona-Koteca u I'aycca; ux udactHble ciydau: (OpMyJibl HPSIMOYTOJIbHUKOB,
Tpanenuii, Cumncona. OLeHKa NOrPEUIHOCTH pe3yJibTaTa. AJTOPUTM HHTETPUPOBAHUS C 3aJaHHOU
creneHbro TouHocTd. CrulaiiH-KBaaparypa, €€ CBOMCTBa, MHTETPUPOBAHKME TAOJUYHO 3aJaHHON (DYHKIIUH.

Hcnonb3oBaHNE YMCIEHHONO WHTEIPUPOBAHUS B CHUCTEMHOM MOJEIMPOBAHUU W ONTHMHU3ALHUU

XHUMHUKO-TEXHOJIOTHYECKUX ITPOIL[ECCOB.

Paznen |1. MeToabl 01HOMEPHO ONTUMHU3AIMN XMMHUKO-TEXHOJIOTHYECKHX MPOLECCOB

Tema 3. 3aga4a oNTHMHU3ALUHU

Conepxanue Tembl. [locTaHOBKa 3a7aull ONTUMU3ALMHN — HAXOXKJEHUS Hanboliee ONMTHUMAaIbHBIX
rapamMeTpOB MPOBEEHUS XUMHUKO-TEXHOJIOTUYECKUX MporieccoB. CBeAeHNE ONTUMHU3ALINH K 33/1a4e MONCKa
IKCTpEMaJIbHBIX 3HaUCHUM (DYHKITMI OHOM M HECKOJIBKUX ITEPEMEHHBIX.

Tema 4. OqHOMepHAasi ONITUMM3ALUS

Conepxxanue TeMbl. OTHOMEpHas: onTUMU3alua. MeTo 30JI0TOro CeYeHus. 3a1a4l ONTHMU3ALUHU

paboThI TEMIIOOOMEHHBIX aNMapaToB.
Paznea I11. MeToabpl MHOrOMePHO# ONTHUMHU3AMU XHMHKO-TEXHOJIOTHYECKHX MPOIECCOB
Tema 5. MHoromepHasi ONITUMHU3 AU

Copepxanue Tembl. MHoOroMmepHas ontuMmuzamus. MeTol MOKOOPAMHATHOIO ciycka. MeToj

I'PaJUEHTHOrO CIycka. MeTox Hauckopenuero cinycka. Meron conpskEHHBIX T'PaMeHTOB.



OnTuMainbpHble YCIOBHS NPOBEACHUS XMMHUYECKUX DPEaKlMil. PeakTopsl MaeaabHOro CMELIEHUS.
PeakTopb! H1€aIbHOIO BEITECHEHUS.

Tema 6. OnTuMu3auus ¢ OrpaHUYeHUAMH

Conepxkanue TeMbl. MeToAbl ONTHUMM3ALMU C OTpaHUYEHUSIMU M 0e3 orpaHumdeHuid. JlunelHoe

nporpammupoBanue. Cumiekc-mero. Henmnnelinoe nporpaMMupoBaHue.

Conep:xanne J1a00paTOPHBIX 3aHATHI N0 JMCHUILINHE

YucneHHOE MHTETpUpOBaHue. MeTos Tparenui.

Yucnennoe unrerpuposanue Meron Cumncona

OpHoMepHas ONTUMU3ALNS XUMUKO-TEXHOJIOTHYECKUX MTPOLECCOB.

OpnHoMepHas ONTUMU3ALNS XUMUKO-TEXHOJIOTHYECKUX MTPOLECCOB. METOM 3010TOr0 CEYEHMSL.
3ammra 1abopaTopHbiX padbot. Pelitunr-konTposs Ne 1.

MeTox NOKOOPAMHATHOIO CITyCKa.

MeToz NOKOOPAMHATHOIO CITyCKa (IIPOIOJDKEHUE).

MeTtoa rpaIu€HTHOrO CITyCKa.
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MeTton rpaueHTHOrO crycka (IIpooJDKeHue).

10. 3amwmra 1a6opaTopHBIX paboT. PeHTUHT-KOHTPOIIB Ne 2 (UTOrOBBIN).

5. OBPA3OBATEJIBHBIE TEXHOJIOTUH

B npenomaBanum auciUIUIMHBL  «CHCTEMHOE MOJCIMPOBAHME XUMHYECKHX IPOIIECCOB»
HCTIONB3YIOTCS Pa3HOOOpa3Hble 00pa30BaTENbHBIC TEXHOIOTHN KaK TPAJAUIIHOHHbBIC, TAK M C TPAMEHEHHUEM
AKTUBHBIX M HHTEPAKTUBHBIX METOZOB O0YUYCHUS.

AKTUBHBIE U UHTEPAKTUBHBIE METOABI 00yUEHUS:

Humepaxmusnas nexyus (mema Ne 3, 5);

I'pynnosas ouckyccust (mema Ne 3);

Tpenune (mema Ne 2);

Ananuz cumyayui (mema Ne 3, 5);

Ipumenenue umumayuonnvix mooeneti (mema Ne 5, 6);

Paszbop xonkpemuvix cumyayuii (mema Ne 5, 6).



6. OUEHOYHBIE CPEJACTBA JIUISA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTH,
MMPOMEXYTOYHOM ATTECTAIIUM ITIO UTOI'AM OCBOEHMS JJUCHOUILJIMHBI U
YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJIbHOM PABOTHI
CTYAEHTOB.

Tekymuii KOHTpPOJb YCIIEBAEMOCTH IPUBOJUTCA MO PE3YJbTaTaM PEUTUHI-KOHTPOJIA IO

CJICAYIOIIMM KOHTPOJIBHBIM BOITpOCaM:

© a0~ w D E
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10.
11.
12.

13.
14.

N a w0 e

PeliTuHr-KoHTpOJIB Nel

Onpenennuts 0000MEHHYIO CTENEHb YNCTIA.

Kak nonyuarorcs popmysasl npubiankeHHOro auddepeHupoBaHus?

3aznaya yncieHHoro qud epeHIUpoBaHus ABJIIETCS HEKOPPEKTHOM - YTO 3TO O3HAYAET?

CyTb YHCIEHHOI'O UHTEIPUPOBAHMUSL.

Kak nomydatorcs kBagpaTtypHblie popmyiisl HetoToHa - KoTteca?

Kak MeHsieTcst BBIUNCAUTENbHBINA T OPUTM IIPU U3MEHEHUH KPaTHOCTH UHTErpaa Jyisd KJIacCUUeCKUX
KBaJIpaTypHbIX Gopmyi u ansg meroga Mounte-Kapio?

K xakoMy TUITy METOJIOB - IPSAMBIX UM UTEPALIIOHHBIX, OTHOCUTCSI METO]] TJIaBHBIX JIEMEHTOB?
Kakum o0pa3om mosydyaercst aMnupuaeckas hpopmyia?

Lenpb craTrcTHyecKoi 00paboTku. UTO 3HAUUT AETEPMUHUPOBAHHBIN aJIr OpUTM?

['eomeTpryecKkuii CMBICH ONPEAEIEHHOrO HHTErpaIa.

OO6miast uyess METOJ0B YU CIIEHHOT O UHTErPUPOBAHUS.

MeTobl JIEBBIX, IPABBIX, CPEAHUX MPSIMOYTOIBHUKOB ((OpPMYIIbI, T€OMETpUYECKas MIUTIOCTPALINS,
OLIEHKAa MOTPEIIHOCTH).

Merton Tpaneuunit (popmyiia, reomeTpudeckas HILTIOCTPALIUS, OLEHKA TOTPEIIHOCTH).

Metozn Cumrncona (popmyiia, FeoMeTpHUecKasi HIUTIOCTPALs, OL[€HKA IIOTP EIIHOCTH).

PeliTUHI-KOHTPOJIb No2

IIpaBuno Pynre.

CpaBHUTENBHAS OLIEHKA METO/I0B YHCIEHHOTO MHTETPUPOBAHHSL.

Yrto Takoe onTuMu3anua’?

UYto noHrMaeTcs Mo/l KOJIMYECTBEHHOM OLIEHKOW ONTUMU3UPYEMOro KauecTBa?
Kakue Tvnel 3a1a4 onTUMU3alMy CyIECTBYIOT?

B yem cocrouT 6e3ycioBHas 3aa4a ONTUMHU3AIIHN?

B uem cocrout YCJIOBHAA 3aa4a ONTUMHU3alun
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13.
14.
15.
16.
17.

18.

PeliTUHr-KOHTPOJIB Ne3

B xakoMm ciydae UCmosyib3yeTcs OJHOMEpHas ONTUMU3ALUs?

B dem cocrout ocHOBHas 3a7a4a OTHOMEPHOM ONTUMU3AUN?

JlaiiTe CpaBHUTEIBHYIO XapaKTEPUCTUKY METOL0B OJJHOMEPHOW ONTUMHU3ALIUY.
MeTon ckaHUpOBaHUS.

Meron nokanu3anui.

MeTton 3010TOro ceueHusl.

Merton roucka ¢ UCIojb30BanueM yuces Pudonauyu/

MeTtoabl MHOrOMEPHOU ONTUMHU3AUNUHA. METOT TOKOOPAMHATHOIO CIYCKa.

MeTtonasl MHOFOMepHOﬁ onTuMu3anuu. Merog IrpaaiuCHTHOrO CITyCKa.

HpOME)KyTO‘lHaﬂ aTrTeCcTalmd 110 HTOraM OCBOCHUA JUCHUIIJIHMHBI.

Bomnipocel k 3a4éTy ¢ OneHKOM

MeTtobl unciieHHoro auddepeHnnpoBaHus.

dopmyabl TpubaMkeHHOro A1 depeHIIMPOBAHUS .

['eomeTpuyeckuii CMBIC ONPEAEIEHHOrO HHTErpaa.

UucnenHoe uHTErpupoBanue. Merobl NpsSMOYTOJbHUKOB U Tpam eLHil.
Uucnennoe unterpupoBanue. Merog Cumrcona.

OnTuMu3anus XMMHKO-TEXHOJIOTHYECKUX TIPOLECCOB.

OpnHoMepHas ONTUMHU3ALMS METOJIOM 30J10TOTO CEUEHUS.
MHoromepHasi ONTUMH3aLUS METOJIOM ITOKOOPAMHATHOIO CITyCKa.

MHOFOMepHaﬂ onTuMusanusa METOAOM I'paIUCHTHOI'O CITyCKa.

. FCOMeTpI/ILIeCKI/Iﬁ CMBICIJI onpez[enéHHoro HHTCrpalia.
. 0611_[215{ naecsa METoaoB YU CIICHHOI'O UHTCIPHUPOBAHUS.

. Metoabl neBbIX, MpaBbIX, CPEAHUX MPAMOYIOJIBLHUKOB ((hOpMyIbl, reoMeTpuyecKas HILIFOCTpaLus,

OLIEHKA ITOTPEIIHOCTH).

Meton Tpanenuii (hopmMyina, reoMeTpUYECKas HILTFOCTPALUs, OI[EHKA MTOTPEIIHOCTH ).

Meton Cumncona (popmyiia, reoMeTpudecKasi HILIFO CTPAIUs, OLICHKA IOTPEIIHOCTH ).

[IpaBuno Pynre.

CpaBHUTENbHAS OLIEHKA METOJI0B YHCIEHHOIO UHTETPUPOBaHUSI.

Tunel 3aga4 ONTUMHU3ALMKM CYHIECTBYIOT. be3ycinoBHas 3ajada ONTHUMH3alMHU. YCJIOBHas 3ajada
ONTUMM3ALUH.

CpaBHI/ITeJ'II)HaSI XapaKTCpUCTUKA I'PATUCHTHBIX MCTOAOB OIITUMHU3AIINH.



19. Onucanue anropuTMa MeToJia HAUCKOPEHILIEero cmycka.

20. MHoromepHbIi TorcK. JIMHEHHOE MpOorpaMMHUpOBaHUE.

Y4eOHO-MeTOAUYECKOE O0eceueHne AJIs1 CAMOCTOATEIbHOI pa0oThl CTY/IEeHTOB

1. B uem cocrout o0mas 3aga4a HETMHEHHOTO TPOTPAMMHU POBAHHMS?

2. Ha xakue rpynmnsl AeasTcs METOABI PELIEHHs 3a1a4d 0€3yCI0BHON MUHUMU3ALUN?

3. JlaiiTe KpaTKyl0 XapaKTEpUCTHKY METOAOB 0€3yCI0BHON MUHUMU3ALUN: UTEPALIMOHHBIN XapaKTep
METOJ10B; IpobJieMa BEIOOpA I11ara; BHIOOp HarpaBJICHUs TTOMCKA.

4. OnummuTe alIropuT™M METo/1a TOKOOPANHATHOTO CITyCKa.

5. Kak BpiOMpaercs HanpaBieHHE CIyCKa B METOAE TOKOOPAMHATHOTO CITycKa?

6. [Ipu BBITIOTHEHUH KaKOr' O YCIOBHUS CIEAYET PEKPATUTh IOUCK?

7. CocraBbTe OJI0K-CXeMy METO/a TOKOOPAMHATHOT'O CITYCKa.

8. JlaiiTe CpaBHUTENIbHYIO XapaKTEPUCTUKY I'PaIMEHTHBIX METOAOB ONTHMU3ALUH.

9. Jaiite onucanue anropuT™Ma MET0/1a HAMCKOPEUILEro CIIyCKa.

10. Kak pemraercs mpo6iiema BeiOOpa 111ara 1 HalpaBJIeHHs B METO/1€ HAaUCKOpEHIIero crycka?

11. JaiiTe onrcanue aJIropuTMa METO/1a CONPSKEHHBIX HATPaBIICHUN.

12. B uyem cocrouT OCHOBHOE OTJIMYME METOJOB HAWCKOPEHIIEro CrHycka W CONPSKEHHbBIX
HarpaBJICHU?

13. Kaxkne meTonibl yCIIOBHOM MUHUMU3ALMH Bbl 3HaeTE?

14. B uem rnaBHOe OTIMYME METOAOB YCIOBHOM MHHHMMHU3ALMM OT METOJ0B 0e3yCIIOBHOM
MUHHUMH3AIAN?

15. Merton ckaHUPOBAHMUS.

16. KakoBo MUHMMaJIbHOE KOJIMYECTBO BBIYUCICHUH 11€JIeBOi () yHKIUH JIJI1 METO/1a CKAHUPOBAHUS?

17. VYkaxxute 00J1acTh UCIOIb30BAHUS METOAA CKAHUPOBAHUSI.

18. Merton mwtpadHbIX QyHKIHH.

19. Ha kakue kiaccbl MOXKHO Pa3AesiuTh METOABI ITPAapHBIX QYHKIIHIA?

20.  Yem xapakTepHu3yrOTCs MapamMeTpUudecKrue MeTOAbI?

21. MHoromepHsIii moucK. JIMHEeHOe mporpaMMHUPOBAHHUE.
Jljis yCrenHoro BhIOJIHEHUSI CAaMOCTOSITENIbHOM paboThl CTy/IEHTaM PEKOMEHYETCs CielyroIas

IuTepartypa:

H. C. baxsanos, H. I1. Xuzakos, I'. M. KobenpkoB. UucnenHnbie MeTObI. §-€ u3a. (3.1.). M.: BUHOM.

JlabopaTopus 3Hanuit. 2015.

@DOoH/1 OLIEHOUHBIX CPEACTB IS IPOBEACHUS aTTeCTAlluU YPOBHS C(OPMHUPOBAHHOCTH KOMITIETEHIUI

06yqa}0m1/1xc;1 10 JUCHUIIIIMHE O(I)OpMJIfIGTCSI OTACJIbHBIM TOKYMCHTOM.



7. YYEBHO-METO/JHUYECKOE n NH®OPMAIIMOHHOE OBECINHEYEHUME
JUCHATLINHBI
7.1. Knuroo0ecrne4eHHOCTh
KHUT'OOBECTIEYEHHOCTD
Kommue
CTBO
HawnMeHoBaHWe TUTEPATYPhI: ABTOP, HA3BAHUE, BU] H3IaHHU, T'on 3; ;;r; Haniue B 5exTporHoii
M3]aTeIbCTBO e e 6u6mHoTeke Bal'y
HUB
oubnmmo
TCKEC
Bal'V B
COOTBC
TCTBUH
C
oroc
BO
1 2 3 4
OcHoBHas nuTeparypa*
1. Tapacuk B.I1. MaTeMaTHYeCKOE MOIEIMPOBAHUE 2013 1 http://e.lanbook.com/b
TeXHU4eCKuX cucteM. M3na.: Hooe 3nanue. 2013. ooks/element.php?pll
_id=4324
2. P. Temam, A. Mupausuis. MaremaTueckoe MojenupoBanue | 2014 http://www.studentlibr
B MEXaHHUKe CIUIOMHBIX cpef. [lep. ¢ anri. 2-e uza. M.: ary.ru/book/ISBN9785
BUHOM. Jlabopatopwust 3Hanuid, 2014. 996323128.html
3. AJL. Koponés. KommbroTepHoe MOIeTMPOBAHHE. 2013 2 http://www.studentlibr
JlabopaTopHbIii IPaKTUKYM. 2-¢ u3. (371.). M.: BUHOM. ary.ru/book/ISBN9785
Jlaboparopus 3Hanwmii, 2013. 996322558.html
4. B. H. JIoOko. MaremaTnueckue METOIBI B XUMUH U 2018 10 http://e.lib.visu.ru:80/ha
XUMHUYECKON TeXHO0ruu. OCHOBBI TPOrPaMMHUPOBAHUS ndle/123456789/7426
BBIYMCIIMTEIBHBIX 33/1a4. YueOHoe nocobue. Baaaumup 2018
HOHOHHI/IT@HBH&H JINTCparypa
1. Ac. M. I'ymepos, H. H. Banees, A3. M. I'ymepos, B. M. 2008 1 http://www.studentlibr
EmenbsiHoB. MaTeMaTHyeckoe MOIeTMPOBAaHUE XUMHUKO- ary.ru/book/ISBN9785
texHosoruueckux nporeccos. M.: KoiocC. 2008. 953206310.html
2. ManukoB P.®. OCHOBBI MATEMATHYECKOI'0 MO/IEIUPOBAHHSL. 2010 http://e.lanbook.com/b
Uzn.: Topsaas maaus-Temekom. 2010. ooks/element.php?pll
_1d=5169
3. CaBatoposa B.JI., Bensiit A.A. - M. Marematuueckoe 2010 http://www.studentlibr
MOJIEIMPOBAHHKE MPOIIECCOB KOHIYKTHBHOM TEIJIONepeadu B ary.ru/book/0236-
TeTepPOreHHBIX CPEeIax C MEPUOIANICCKON CTPYKTYPOI: 1493.html

OtnenbHble cTathu ['opHOr0 MH(DOPMAIIMOHHO-aHATUTUYECKOTO
OrojuteTeHs (Hay4HO-TeXHUYECKOro XypHaja): ['opHas kHuTa.

2010.

7.2. llepuoauyeckue U31aHUs:

1, UudopmaTrka 1 mporpaMMrupOBaHHE.
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7.3. UHTEpHET-PecypChl.

S3bIk porpammupoBanus Pascal.

HuterpupoBanHas cpeza paspadotku mporpamm Borland Delphi.
http://www.y10Kk.ru/books/ 4. http://www.abc.chemistry.bsu.by/current/fulltext.htm
http://www.sciencedirect.com

http://chemteq.ru/lib/book

N o g w h e

http://www.chem.msu.su/rus

8. MATEPUAJ/IBHO-TEXHUYECKOE OBECIHEYEHUE JUCIUIIJIMHbI

Jnst peanu3anuy JaHHOM AMCUMIUIMHBI MMEIOTCS CIEHUAJbHbIE MOMEIIEHUsl JJIsi MPOBEACHUS
3aHATUH JIEKIMOHHOTO THWIA, 3aHATHH Ja0OpaTOpPHOrO TWIA, TPYHIOBBIX W HMHIWBUIYaJbHBIX
KOHCYJIbTAIlMH, TEKYLIEro KOHTPOJIA U IPOMEXKYTOUHOM aTTecTanuu. JJabopatopHbie pabOThl MPOBOJSTCS
B maboparopun 422-2, 423-2.

[Ipy uTeHHHM NEKIMOHHOTO Kypca HCIONB3YIOTCS MYJIbTUMEIUWHBIC CPECTBA O0YYEHHUS B BHJIC
Habopa CJIaiiJIoB C JEMOHCTpPAILIMEH Yepe3 MPOCKTOP.

IlepeyeHp MCIOIB3YEMOr0 JMIIEH3MOHHOrO mporpammuoro obecreuenus: Windows 10, Lasarus,

Microsoft Office 2010, Power Point, Adobe Reader,
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Penenzent
(apexacraBuTens paboTonarens)

Pa6ouyro nporpammy cocrasmt gonent Jlo6xo B.H. (M

AO «PM HAHOTEX», HadaJIbHEK aHAIMTAYECKOrO OT/ENa UEHTPAIBHOU 3aBOJICKOH TabGoparopuu

K.X.H. @ A.B. Tperbsiko

I[Iporpamma paccMOTpeHa 1 0100peHa Ha 3aceJaHUK Kadeapsl XUMHUH
Iporokon Ne_ 4 ot p3 0§ 2019 r.

3aBenyromuit xadenpoi f/x«;@r‘f’ Bb.A Kyxtun

Pabouast porpamMma paccMoTpeHa i 0106peHa Ha 3aCeIaHAN YIeGHO-METOMHUECKON KOMHCCHH

HanpasieHus 04.03.01 — «Xumus»

IIporoxon Ne_ 7 or L3 .09 2017 r.
IIpencenarens xkoMuccuu ///I;W/’ b.A Kyxtun
o

13



JIMCT HEPEYTBEPXJIEHUSA
PABOYEHN TPOT'PAMMBI JUCITATLTAHBI

PaGouas nporpamma onoo6pena Ha y4eOHBII ToJT

[Ipotokon 3aceqanus kadenpsl Ne oT roma

3aBenyronmii kagenpoi

PaGouas nmporpamMmma onoOpeHa Ha y4eOHBIH T'oJT

[Tpotokon 3acenanus kadeapbr Ne oT roga

3aBenyronmi kagenpoi

PaGouas nporpamma ono6pena Ha y4eOHBII roj

[Iporokon 3aceqanus kadenpor Ne oT roma

3aBenyrommii kKadeapoi
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JUCT PETUCTPAIIMA UBMEHEHUM
B pabo4yro MpOrpamMmy JUCIHITIHHEI
HAUMEHOBAHHUE
o0Opa3oBaTeabHON MPOTrpaMMbl HaMpaBJICHUS MOATOTOBKU KOO U HaumeHosanue OI, HanpaBIeHHOCTD:

HAUMeHO8aHue (YKazamv ypoeeHb NOO20MOBKIL)

Homep BreceHbl n3MEHEeHNS B 4aCTH/pa3ielibl Ucnonautens OcHoBaHue
HM3MEHEHUS paboueii mporpaMMel J5(0) (HOMep M Aara mpoTOKoJIa
3acenanus kadeapbl)
1
2
3aB. kadeapoii /

ITloonucw QU0
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Penensus
Ha paboYyI0 MPOrpaMMy JUCLUILIMHBI
«CHcTeMHOE MOZIENMPOBaHIE XUMUYECKHX TIPOLIECCOBY
Hamnpasnenue nogrorosku — 04.03.01 — Xumus
KBaIM(UKAKSA BBITYyCKHHKA - Gakanasp,
COCTaBJIEHHYIO K.X.H., JOLIEHTOM Kadeapsl xumun Bal'Y Jlo6ko B.H.

Pabouas mporpamma  aumcuummuHbel  «CHCTEMHOE MOJETUPOBaHHE
XHUMHUYECKHUX TIPOLECCOBY MpeACTaBlIeHa Ha peleH3uro kadenpoit xumuu WUbud
Bal'y.

Pabouas mporpamMma COCTOMT U3 8 OCHOBHEIX Pa3lelos, chOpMYITHPOBaHBI
LIEJIM ¥ 33/1a4¥ OCBOSHMS JUCIAILUIUHBI.

B paccmarpuBaeMoii ImporpamMMe H3NOXEHBI: MECTO MUCHMILIMHBI B
crpyktype OIIOIT BO; xommerenmmm o6ydaromerocs, (GopMupyemMbie B
pe3ynbTaTe OCBOCHMS NMCHUILIMHBL, CTPYKTYPa M COAEp)XaHWe AMUCIUILIUHBI, U
BUJIBI  3aHATHH. JIOCTaTOYHO TNOAPOOHO H3IOKEHO COMEpPIKAHHE pasznenos
AUCUMIIIUHEL. VIMeeTcs TemaTuka JeKuui, 1abopaTOpHBIX 3aHSTHIA, pas3nensl mo
CaMOCTOATENIBHOW pPabOTe CTy[eHTa M OLEHOYHBIM CPEACTBAM s TEKYyLIEeTro
KoHTpois. Ilporpamma crmocoGeTByeT (POPMHPOBAHUIO CHCTEMBI TEOPETHYECKHUX
3HAHMH W MpPaKTHYECKHX YMEHHMH, KyJIbTypHOMY, JUYHOCTHOMY Pa3BHUTHIO
CTYICHTOB, TpPeIyCMaTpUBaeT pa3BHUTHE KOMMYHHMKATHBHOH HaNpaBIEHHOCTH,
CBSI3aHHOU C O3HABATENILHOM NeATENbHOCTHIO.

Conepxanue mporpamMmbl obecriednBaeT CO3qaHKe U pa3BuTHE 0a30BbIX
YMEHUH W HABBIKOB I HCIIOJNB30BAHHMS MATEMATHUECKHX METONOB U
BBIYHCIIUTENHON NPAKTUKU B TIPOGECCHOHAIBHOM eATeIbHOCTH, ¢dbopmupoBanue
NPECTAaBICHUA HAyYHOrO MHPOBO33PEHMSI HAa OCHOBE CHCTEMHBIX 3HAHHH O
CHCTEMHOM MOJEIMPOBAHUN XUMUYIECKHX [IPOLIECCOB.

Penensupyemast pabouas mporpamma mo «CHCTEMHOMY MOJIETMPOBAHHIO
XUMHYECKHX  IPOLECCOB» COCTAaBICHA B COOTBETCTBHH C COBPEMEHHBIMH
METOJaMU MENAaroruyecKuX TEXHOJIOTHA.

Pabouas nporpamma naHHONM AUCIHUTUIHHEL COOTBETCTBYET MPEIbABIAEMBIM
TpeboBanusim OGI'OC BO.

Penenzent (mpeacraBuTens paGoronatens)
AO «PM HAHOTEXy, ﬁéﬁéﬂLHHK AQHAJIMTUYECKOTO OT[eNa [EeHTPAILHON
3aBOJICKO#T TaGopaTopiiy, KXH

A.B. Tpetssikos
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