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1. leau u 3aaa494 JUCUMIIJINHDI:

Lenv oucyunaunvr - I1oAroTOBKA aCHUPAHTOB K YYACTUIO B MCCIEHOBAHUAX XUMHUYECKUX
MPOIIECCOB MIPOBOJAUMEBIX B JTaOOPATOPHBIX YCIOBHSIX, OCBOCHHE MPUHIIUIIOB MAaTEMATHYECKOTO
MOJICIIUPOBAHUS CJIOKHBIX XUMHUYECKHX MPOIIECCOB.

3aoauu.

- JaTh AacHUpaHTaM yriayOJeHHbIE MPEACTaBICHUS O METOJaX MaTeMaTH4eCKOro
MOJICJIMPOBAHUS, YMCICHHBIX METOJaX PEIICHUS CUCTEM YPaBHEHUU W MHTETPUPOBAHUSI CUCTEM
nuddepeHIHAIBHBIX YpaBHEHUH, MMO3HAKOMUTH C OCHOBHBIMU THIIAMU XHMHUYECKHX 3a7a4, B
KOTOPBIX MCIOJB3YIOTCS METOJIBI MAaTEMATHIECKOTO MOACIIUPOBAHNS;

- chopMUpOBaTH COBPEMEHHBIC TMPEACTaBICHUsS, 0000maronme, TOIyYeHHbIE Ha
NpeAbIayIIeM JTarne OOy4YeHUs CBEACHUS O TEPMOJAMHAMUKE W KHHETUKE XUMHUYECKUX

IMpoucCCoB.

2. MecTto aucuuniannsl B crpykrype OIIOIL:
JuctunouHa «MareMaTH4eckoe MOJICIMPOBAHUE XHMHYECKUX PpEaKIUuil» OTHOCHTCS K

BapuaTUBHOW yacTH npodeccuonanpHoro mukiaa (b1.B.J1B.1.2).

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS TUCHUILINHBI (MOYJIs1):

IIponiecc n3yueHust JUCUMIUIMHBI HAlIpaBjeH Ha (OPMUPOBAHUE CIEAYIOUINX KOMIIETCHIIMA:

OIIK-1: crnocoOHOCTh CaMOCTOSITEBHO OCYLIECTBIISATh  HAYYHO-HCCIIEOBATENIbCKYIO
JESITEIbHOCT B COOTBETCTBYIOIEH NPOPECCHOHANBHON O00JaCTH €  HCIOJIb30BaHHEM
COBPEMEHHBIX METOJIOB MCCIIEI0BaHUS U MHPOPMAITMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUH;

YK-3: roToBHOCTH yd4acTBOBaTb B paboTe PpPOCCHHCKHX UM  MEXIyHapOJHBIX
UCCIIEI0BATEIbCKUX KOJIJIEKTUBOB IO PELICHUIO HAYYHbIX M Hay4YHO-00pa30BaTENIbHBIX 33/1a4;

IIK-1: ymers coOupaTh M aHAJIM3UPOBATh HAYYHYIO JIUTEpaTypy C ILelblo BbIOOpa
HAIpaBJIEHUSI MCCIEIOBAaHUS U CAMOCTOSATEIbHO COCTAaBJIATH IUIAH MCCIEAOBAHUSA B paMKax
BbIOPAHHOTO HANpaBJIEHUS MOJATOTOBKU;

IIK-2: caMOCTOSATENBHO OIpeNeNATh MepeueHb HEOOXOAUMBIX HHCTPYMEHTAIBHBIX METO/I0B
HCCJIEIOBAHMSI, UCIIOJIb3YEMbIX IMPH BBINOJIHEHUU JUCCEPTALIMIOHHON pabOThl MO BbIOpaHHOMY
HAIpPAaBJIEHUIO TIOJITOTOBKU; COBPEMEHHBIE CIIOCOOBI 00paOOTKH W MHTEPIPETALNN MOTydaeMbIX
pE3yJIbTAaTOB; MPEACTABIATH BOZMOKHOCTH U OTPaHUYEHUSI METO/IOB;

IIK-3: ucnonp30BaTh COBpEMEHHBIE CIIEUATN3UPOBAHHBIC BHIYUCIUTEIbHBIE KOMIUIEKCH U
0a3pl JAaHHBIX NpU IUJIAHUPOBAHUU XUMHYECKHX HCCIEeIOBaHUM, g 0O0pabOTKM W aHajIu3a
AKCIEPUMEHTAJIbHBIX JaHHBIX, TOJrOTOBKE MyOJMKAaUM{A M Mpe3eHTAllMd pPe3ylbTaToB

JUCCEPTAIMOHHON padoThI,



IIK-4: 3HaTe OCHOBHbIE NIPUEMBl U METOJbl TIOJYYEHUs BEILECTB, METOABl HX
UJICHTU(PUKAIMN, OTIPENIEICHUSI CTPYKTYPhl M CBOWCTB C TOMOIIBIO0 YHUKAJIHHOTO U CEPUITHOTO

HAyYHOTO 000PYIOBAHMSI.

B pe3ynbrare u3ydeHus AUCHUILIMHBI ACIIUPAHT JOJIKEH:

3name:

- METOAbl MaTeMaTH4YECKOI'0 MOJEIMPOBAHHUS M OCHOBHBIE THUIIBI XMMHYECKHX 3a/1ay, B
PELICHUH KOTOPBIX IPUMEHSIFOTCSA 3TH METO/bI;

- OCHOBHBIE IIOMCKOBBIE CUCTEMbI XUMHUECKOW HHPOPMALIUY;

- OCHOBHBIE METOJIbl OINPEAENICHUSI CTPYKTYpPbl M CBOMCTB BELIECTB C IIOMOILBIO
YHHUKAJIBHOTO ¥ CEPUHHOTO HAYYHOTO 000PYAOBAHUS

Ymemn:

- CaMOCTOSITEIbHO OCYLIECTBISATh HAYYHO-HUCCIIEOBATENILCKYIO JEATEIIBHOCTh B 00JacTH
MaTEeMaTUYECKOT0 MOJEIMPOBAHNUS XMMUYECKUX PEAKIHUI € MCIOJIb30BAaHUEM COBPEMEHHBIX
METO/OB MCCIEeIOBAaHUS U HH(POPMAITHOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTH;

-cobupaTth, CUCTEMAaTU3UPOBATh M aHAIM3UPOBATh HAYYHYIO JIUTEPATYPY IO 3aJaHHOM TeME;

- CaMOCTOSTEJIbHO OIpeNeNiTh IMepeueHb HEOOXOAMMBIX HHCTPYMEHTAJIbHBIX METOJIOB
WCCIICIOBAaHMSI, UCTIOIB3YEMBIX TPHU BBIOJHEHUU AMCCEPTAIMOHHONW PabOTHI MO BBHIOPAHHOMY
HAIpPAaBJIEHUIO TIOJIFOTOBKU; COBPEMEHHBIE CIIOCOOBI 00paOOTKH W MHTEPIPETALNN MOTyJaeMbIX
pE3yJIBbTaTOB; MPEACTABIATH BOZMOKHOCTH U OTPAaHUYEHUS METOJIOB.

Bnaoemo:

- TEOPEeTUYECKUMH TMpEACTAaBIECHUSIMU B o0jacTh «MaTreMaTu4eckoro MOJEIUPOBAHUS
XUMHUYECKHUX PEAKIHi» 1 OCHOBHBIM OHATUHHBIM aIlllapaToM;

- HaBbIKaMM LIEJIEHANPABICHHOr0 cOopa JUTepaTypbl U aHAJIW3a HAy4HOH JINTEpaTyphl, B
TOM YHCJI€ C UCTI0JIb30BAHMEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUI;

- HaBBIKAMM HCIIOJIb30BAHUSI COBPEMEHHBIX CHEIMATU3UPOBAHHBIX BBIYMCIUTEIbHBIX
KOMIUIEKCOB M 0a3 JaHHBIX IpPU MJIAHUPOBAHUHM XMMUYECKUX HUCCIENOBAaHUM, 15 00pabOTKU U
aHaJu3a dKCIEPUMEHTAIbHBIX JAHHBIX, MOJArOTOBKE MyOJIMKAIMi M MpPE3eHTAallUU pe3yabTaToB

JIMCCEPTALMOHHON PaOOTHI.



4. O0beM TUCHMILIMHBI (MOXYJISA) U BHAbI Y4eOHOIl padoThI

Bupa yueOHoii padoThI Bcero yacos / Kypc
3a4eTHbIX
eIMHHUIL
OYHOE | 3a0YHOE 1 2

OYHOC | 3a04YHOC

AyauTOpHBIE 3aHATHS (BCEro) 36/1 24/0.7 36/1 24/0.7

B Tom uucine: - -

Jlexuun 18/0.5 | 12/0.3 18/0.5 | 12/0.3

[Tpaktrueckue 3ausatus (I113)

Cemunapsl (C) 18/0.5 | 12/0.3 18/0.5 | 12/0.3
Jlaboparopusie padboTs (JIP)

KCP

KonrakTHas paGora (Bcero) 36/1 24/0.7 36/1 24/0.7
CamocrosiTesibHast padoTa (Bcero) 72/2 84/2.3 7212 84/2.3

B ToM uncie: - -

KypcoBoii npoekT (padota)

Pacuerno-rpaduueckue paboTs

Bua npomexyTOYHOM arTecTanuu: + +

3a4eT

OO61mas TpyA0eMKOCTh qachl 108 108 108 108
3aUEeTHEIE 3 3 3 3

€ TUHHUIIBI

5. Copepixkanue M CHUIITHHBI




5.1. Conep:xanue pa3iesioB U TeM JUCUMIIJIMHbBI

Ne

HaumenoBanue
paznena

Coneprxanue pasjesna TUCIUIUTMHBI

BBenenue

Henp u 3amaum kypca. Mcropudeckuit ouepk. UuciaeHHbIe
METO/Ibl KaK OCOOBIN pa3ziesl MaTeMaTUuKU. 3afauu, TpeOyrolne
YHUCIIEHHOTO PEUICHHs M JOMYCKAIOIIUe YUCICHHOE pEILICHHE.

Oo0iacTe MMPUMCHUMOCTH YU CJICHHBIX MCTOAOB. Twurmer

pemacMbIX  3aaadv. BrerancnourenbHbie MCTOABI: METOAbI

AllIIpOKCUMaIiu, MHIpAMBIC MCTOJbI, HUTCPALIMOHHBLIC MCTO/LI,

METO/Ibl CTATUCTHUECKUX HcTbITaHui (MeToasl Monte-Kap:o).

MaremaTuueckas MOACIH. :‘)MHI/IpI/I‘ICCKI/Ie,

(beHOMeHOJ'IOl"I/I‘IeCKI/Ie n JCTAJIbHBIC MOACIIN. HpHMaﬂ u

oOpatHas 3amauu. MoaenupoBaHHe Kak CIOco0 MPOBEPKU
runore3. OOpaboTka MaHHBIX SKCIEPUMEHTAa KaK pelIeHHe

O6p8.THOI>i 3aJa4un MAaTEMATHYCCKOI'O MOJICIINPOBAHUA.

HOl"peIJ_IHOCTI/I YUCIICHHBIX METOA0B. MCTOUYHUKH oIInO0OK

Beruncinennii. Knaccudukamus ommOok. AOCOmOTHas U

OTHOCHUTEJbHAs OIIHOKH. KOppeKTHOCTB BBIYHUCIIMTEILHOU

3aJa4du. E,I[I/IHCTBGHHOCTB, YCTOIZHHBOCTB PCILICHUA.

YucneHHbIN OKCIICPUMCHT. TCCTI/IpOBaHI/IC n OoTJIagKa

MaTeMaTHYeCKOM MOJECIIH

YucneHHble METOIbI
peuieHust CHUCTEM
JIMHENHBIX

yYpaBHEHUU

2.1 Tunsr
TpaHCLEHJCHTHbIE). YUCIIEHHbIE METO/IbI PEIICHUSI YPABHEHHIA.

ypaBHEHUN  (NMHEWHbIe,  anreOpanyeckue,
Meton mpocToii utepanuu. Metoa kacarenbHbIX (HbproToHa-
Padcona). Meton nuxoromuu (MOJOBUHHOTO JAeneHHs ). MeTon
xopA (cexymux). MaTpuyHas ¢popma 3alIUCH CUCTEM JTMHEHHBIX
ypaBHeHU. BnusiHre morpemHoctd Kod(OUIMEHTOB CUCTEMBI
ypaBHEHUH Ha TMOTPEMIHOCTh pe3ynabTaTa. OO0YyCIOBIEHHOCTH
CUCTEM JIMHENHBIX YPaBHEHHUM.

2.2. Tounble (TpsMbIE) METONBI pEIICHUs 3amaud. MeTobl
I'aycca, T'aycca-Kopnana, Kpamepa. Haxoxxnenue oOpaTHOU
Marpuisl. [IpumMepsl xuMnueckux 3agad: MeToabl HaxX0XKACHUS
CTEXMOMETPUUYECKUX YPABHEHUN PEAKLMN 0 KOMIIOHEHTHOMY
COCTaBy pPEaKUMOHHOW cMecH; MeToabl  HaxOXACHUs
ypaBHEHU MaTepuaIbHOTrO OalaHca;

2.3.

pCaKknuuu; Pacuethl PAaBHOBCCHBIX COCTABOB CJIOKHBIX peaKHHﬁ;

Marematnueckoe OIIMCAaHHE CJIIOKHOU XUMHUYECKOU

YPAaBHEHUE COCTOSIHMS pEaJbHOrO Ta3a; BbluMcieHue pH
pacTBOpoB cnabbIX KHUCIOT; BbluMciaeHue pH OydepHbix

pacTBOpOB; 00padOTKa CIIEKTPATbHBIX TaHHBIX

YuciaeHHBIE METOAbI
peHiCHUA CHUCTEM

HEITUHENHBIX

3.1. Metog conpsiKeHHbIX TpaueHTOB. [IpuMepsl XUMHUUECKHX
3a/1a4, CBOJMMBIX K PELIEHUI0 CUCTEM JINHEHHBIX YPABHEHMM.
PerpeccuonHbIll aHanM3 METOJOM HAMMEHBIINX KBaJIpaToB

6



ypaBHEHU M

(MHK).

3.2 JluHeWHBle W HEJIUWHEHUHEBIE MaTEeMaTHYECKUE MOIEIH.
Henuneiinble MOJ€nM, KOTOPbIE MOXHO CBECTH K JIMHEHHBIM.
JInnernpii MHK. Hemunennsii MHK. YwncieHHble METOMBI
peLlICHUs] CUCTEM HEJIMHEWHBIX ypaBHEHUM. MeTon mpocToid
urepauuu. Meron 3eiiaens. Meron Herotona. Pemenne 3amau
ONTUMU3ANMK (PYHKIIMM HECKOJBKHX IepeMEHHBIX. Meroa
HauCKOpeuIero cmycka. YWCICHHBIE METOJbl PEIICHHS
00paTHOM KMHETUYECKOM 3a/1auHu.

MeTtonanl
YHUCIIEHHOTO
WHTETPUPOBAHUS

4.1. Meroasl NOPSIMOYTOJILHHUKOB, Tpamnenud, CuMIICOHA.
YucneHusie METO/IbI peleHus OOBIKHOBEHHBIX
muddepeHIManbHBIX yYpaBHEHUN IepBoro mopsaka. Meroa
Oiinepa. Metonsl Pynre-Kyrra 2-ro — 4-ro nopsiakoB. Merox
MporHo3a u Koppeknuu. [Ipumepbl XuUMUYEeCKHX 3ajad,
MPUBOJIALINX K HEOOXOAUMOCTH YHCIEHHOTO WHTETPUPOBAHUSI:
BBIUMCJICHHE JIETY4eCTH Ta3a, BBIYUCICHHUE TEIIOEMKOCTH
TBEP/BIX TN, MOJICTUPOBAHUE MPOCTON MEPETOHKH.

4.2. UucneHnHoe HUHTETPUPOBAHUE OOBIKHOBEHHBIX
muddepenumanbueix  ypaBHeHuit (O/Y): pemenue 3amauu
Komm. JlokanpHas u rnoGanbHas omuOku. [lonstue
YCTOMYMBOCTU  pelIeHUsl. SIBHbIE UM  HESBHBIE  CXEMBbI
UHTErpupoBaHus (Ha TmpuMmepe MeTona DJuiepa); ux
ycroiunBocTh. '"ectkue" ypaBHenus. KonmuyecTBeHHBIN
KpuTepuii >xkecTkoctH. OOmiee MpeacTaBIeHUE O MPUHIUMAX
MOCTPOEHUSI METOJOB Il MHTEIPUPOBAHUS KECTKUX CHUCTEM
O4YVY. Croxactuueckue moaenu u meto "Mounte-Kapmno".

4.3. Ilpumeppl XMMHYECKHMX  3aJay, HOPUBOASIIMUX K
HeoOxonuMocTH pemieHus audQepeHnanbHbIX YpaBHEHUN:
WHTETPUPOBAHUE nuddepeHIanTbHBIX ypaBHEHUI
(dbopMaIbHOM KWHETUKH XUMHUYECKUX PEAKIMi, OIHUCAHKE
SIBJIGHUH TmepeHoca (MepeHoc TeIula, MAaccChl, HMIIYJbCa),
CHUCTEMBI C aBTOKOJICOAHMSIMU KOHIICHTPALIMA PEArupyroIInx
BELIECTB,  MOJEIMPOBAHWE  HECTAllMOHApHbIX 3P (EKTOB

(XMMHYECKUX KOJICOAHUM, TPUTTEPOB)




5.2. Pa3znenbl AUCHMILIMHBI (MOIYJISAA) U MeKIMCHUILIMHAPHBIE CBSI3H ¢ 00ecrneYnBaeMbIMU
(mocaeaymMMu) AUCHUNIMHAMEA (MOIYJISIMU)

N HaumenoBanue Ne  Ne pasgenoB u 1em JQHHOM  JUCLUIUIMHBL,
/1 | 00ecreurnBacMbIX HEO0OXOUMBIX TUISt U3y4YeHUs o0ecIeurnBacMbIX

(mocneayronmx) (mocneayrommx) JUCIUIUTIH

JTUCIUTLINH

1 Brimonnenue 2.1 22 |31 3.2 4.1 4.2 4.3

KBaTM(UKAITMOHHON

paboThl

5.3. Pa3zennl 1 TeMbl AUCHUNINH (MOAYJ1ei)H BUAbI 3aHATHI

N Haumenona HaumenoBan Buipl 3aHsTHI B Yacax
n/m HUE paszena 1€ TEMBbI Jlexu. [Tpakr. 3aH. CPC Bcero
1| Beenenue 2/1 2/0 6/8 10/9
2| UucrneHnslie YucneHnnsle 2/2 2/1 6/10 10/13
METO/IbI METO/bl PEeIICHUS
pEeLIeHUs CUCTEM | YPaBHEHHM
JIMHEHHBIX MeTtobl 2/1 2/2 8/10 12/13
YpPaBHEHUU HaXO0XICHUS
CTEXMOMETpUYEC-
KMX  YpPaBHECHHU
peakuui o
KOMITOHEHTHOMY
COCTaBy
pPEaKIMOHHOU
cmecn; MeTtoabl
HaX 0K ICHUS
ypaBHEHUU
MaTepUaIbHOTO
Oananca
3| UnucrneHHbie MaremaTnueckoe 2/2 2/1 8/10 12/13
METO/IbI OIMCaHNE
PELIECHHS CUCTEM | CIIOKHOMN
HEITUHEHHBIX XUMHYIECKOM
YpaBHEHUU peakuuu
Meton 3/2 3/2 12/12 18/16
CONPSHKEHHBIX
rPaIu€HTOB.
ITpumepsl
XUMHUYECKUX

3aga4, CBOAUMBIX




K pEIIEeHHUIO
CUCTEM
JIMHEHBIX
ypaBHEHU M

JIuHeliHbIC n
HEIUHEHHEBIC
MaTeMaTU4YECKHE
MOJIEJIH.

2/1

2/2

8/10

12/13

Mertonl
YHCJIEHHOT'O

MHTETPUPOBAHUS

YwncieHasle
METO/bl PEeIICHUS
CHCTEM
HEJIMHEHHBIX
YpaBHEHUM.
YwucieHasle
METO/bl PEeIICHUS
obpartHoM
KHHETHYESCKOM

3aJa4u

372

3/2

12/12

18/16

MeTobl
YHCJIIEHHOTO
WHTETPUPOBAHUS.
IIpumepsl
XUMHYECKHAX
3aj1ad,
NPUBOIAIINX K
HEOOXOIUMOCTH
YHCJIICHHOTO

WHTErPUPOBAHUS

2/1

272

12/12

16/15

5.4. IlepeuyeHb CEMUHAPCKUX, MPAKTHYECKUX 3aAHATHH M J1a00paTOPHBIX padoT

No

/o

Ne paznena u
TEMBI
JUCITUTIIAHBI
(Moyist)

HaumenoBanue CCMHUHApPOB,
MPAKTUYCCKUX U

71a00paTOpHBIX padoT

Tpyno-
€MKOCTb
(gachr)

O1ieHOYHBIE
CpeacTBa

®opmu

pyemsle
KOMIIET
250005051

2

3

4

5

6

Bsenenue

YucrieHHble

Kak 0COOBIN

MaTEMATUKHU.

METOABI

paszzaen

2/0

Bxomnoi
KOHTPOJIb

BUJE

OIIK-1




TECTOBOI'O
3aJaHHs o
XHUMHYSCKOHN
KHHETHKE c

OTKPBITHIMU
BOITPOCAMH.
YucneHHble YucneHHbIe METOJIBI 2/1 VYceTHas I1K-2,
METO/IbI pellIeHNs] ypaBHEHUM. Oecena. [1K-3
perieHus [TpoBepka
CHCTEM MIPAKTUYECKUX
JIUHEHHBIX pabor
YpaBHEHUU MeTtonpl HaXO0XKIEHHUSA 2/2 YcrHas I1K-2,
CTEXHOMETPUUYECKUX Oecena. T1K-3
YpaBHEHUN  peakuuii 1o IIpoBepka
KOMIIOHEHTHOMY  COCTaBYy MPAKTUYECKUX
PEaKIIMOHHOU CMecCH; pabor
MeTtonasl HaXO0XKIEHUS
YpaBHEHUU MaTepHaIbHOTO
OanaHca
YuncneHHbBIE MareMaTUdeckoe OIrcaHHe 2/1 YcrHas IIK-1
METOIBI CII0KHOH XUMHUYECKOH Oecena. IIK-2,
penieHust peakuuu IIpoBepka [1K-3
CHCTEM MPaKTUYECKUX
HEJIMHCHHBIX pabot
ypaBHEHUU Meton COIIPSKEHHBIX 3/2 YcTHas I1IK-2,
IPaJUEHTOB. ITpumepsl Oecena. I1K-3
XAMUYECKHUX 3a7a4, [IpoBepka
CBOAMMBIX K  PEHICHUIO MPaKTUYECKUX
CHCTEM JIMHEHHBIX paboT
YPaBHEHHUH.
JInHelWHBIE W HEJIWHEHHBIC 2/2 VYcerHas I1K-2,
MaTeMaTUYeCKHE MOJICIIH. Oecena. I1K-3
[IpoBepka
MPaAKTHYECKUX
pabor
MeTtonanl Pemenue 3a71au 3/2 VYcrHas I1IK-2,
YUCIIEHHOTO ONTUMH3ALINHI byHKIIIHT Oecena. [1K-3
WHTETPUPOBA | HECKOJIBKHX TIEPEMECHHBIX. [TpoBepka
HUS Meron HanCKOpENIIEro NPAKTUYECKUX
CIycKa. Yucnenusie pabor

METO/JIbl pelieHus: 00paTHOI
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KUHETUYECKOH 3aJaun.

[Tpumepsl XUMHYECKUX 2/2 VYcrnas [IK-1
3ajady, TIPUBOISIIIINX K Oecena. I1K-2,
HEOOXOJUMOCTH  PEIICHUS IIpoBepka [1K-3,
muddepeHIaATbHBIX npaktnueckux | [1K-4,
ypaBHEHUM: pabor YK-3
WHTErpUPOBaHUE

nuddepeHIaTbHBIX

ypaBHEHUH dhopmanbHOI
KHUHETUKU XUMHYECKHUX

peaKkuuid.

6. IIpumepnas TeMaTuka pedepaToB, T0KJIAT0B, MIPOEKTOB (IPH HAJIUYHNH); TIEPeYeHb
BOINPOCOB K 3a4eTaM, IK3aMeHaM U T.IL.:
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7. YueOHO-MeToAnYeCKoe U MH(POpMaIlMOHHOE o0ecnieyeHre TUCIHMILIUHBI (MOIYJIfA):

a) OCHOGHas Iumepamypa

1. Mapkos, 0. I'. MaremaTrnueckue MOJIeIM XUMUYECKUX PEaKHil [ DJIeKTPOHHBIN pecypc|
/ ¥O. T. MapkoB. - MockBa : Jlaws, 2013. - Pexum gocrtyma:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=30200. - Pexum noctyma:
OBC "U3narensctBo "Jlanp". - Heorpanuu. qocrym. - ISBN 978-5-8114-1483-3 :

2. Camonnos, H. A. "[Ipumepsl u 3agaun 1o kypcy ""MaremaTuyeckoe MOJACIMpPOBaHUE
XHUMHUKO-TEeXHOJIOTHUeckuXx mporeccoB"" [Dnexrponnsidi pecypc] / H. A. Camoinos. -
Mockaa : Jlanp", 2013. - Pexum JOCTYTIA:
http://e.lanbook.com/books/element.php?pll1_id=37359. - Pexum gocrynma: 3IbC
"N3narensctBo "Jlanp". - Heorpanuu. goctym. - ISBN 978-5-8114-1553-3 :

3. Kypoxtuna, A.A. Meroag KOHKYpUPYIOLIUX pPEaKIH B HCCICJOBAHMUIX MEXaHHU3MOB
KAaTaJTUTHYECKUX TMPOIECCOB: TPATUIIMOHHBIE U HOBBIC CrIOCOObI mpuMeHeHus |[Tekcr] :
yueb. mocobue / A. A. Kypoxtuna, A. ®@. llImunr ; Upkyrckuit roc. yH-T, XuMm. daxk. -
Upxkytek : M3a-Bo UT'Y, 2012. - 93 c. ; 20 cMm. - bubamorp.: c. 83-93. - ISBN 978-5-
9624-0667-1 : 13 3k3.

0) OononHumenvbHas Iumepamypa:

1. Temkwmn, O.H. 'oMoreHHbIii METaNIOKOMILICKCHBIM KaTaau3. KuHeTHdeckue acIeKThl /
O. H. Temxkun. - M. : Akanemknura, 2008. - 918 c. : ui. ; 24 cMm. - bubnuorp. B KoHIE
rnaB. - ISBN 978-5-94628-336-6 : 1 3k3.

2. IlpakTuueckas XMMUYeCcKas KHHETHKA. XMMHUUYECKasi KWHETHKA B 33/la4axX C PEIICHUSIMH :
yueb. nocobue / pea. M. 5. MensaukoB. - M. : U3a-8o MI'Y ; CII6. : U3a-Bo CIIOIY,
2006. - 591 c. : un. ; 22 cm. - bubnuorp. B koHIe raas. - bubmuorp.: ¢. 591. - ISBN 5-
211-05233-1. - ISBN 5-288-04155-5 : 2 5k3

3. Cawmapckuii, A.A. BBenenue B unciennbie MeTobl [Tekct] : yueb. mocobue amns By30B /
A. A. Camapckuii ; MockoBckuii roc. yH-T uM. M. B. JlomoHnocoBa. - 3-e u3n., crep. - M.
: Jlanb, 2005. - 288 c. ; 21 cm. - (Knaccuueckuii yHuBepcuteTckuil yueOHuK) (YueOHuKN
115 By30B. CrienmaiibHast iutepatypa). - bubmmorp.: c. 281. - IIpenm. ykas.: c. 284-286. -
ISBN 5-8114-0602-9 : 3 3k3

4. baxsanos, H.C. Yucnennsie metoapl. Pemenus 3axau u ynpaxHenus : Y4ued. mocoodue /
H. C. baxsanos, A. A. Kopues , E. B. Umwxkonkos. - M. : Jlpoda, 2009. - 394 c. : un. ; 22

cM. - (Bricuiee oOpazoBanue: CoBpeMeHHbIN yueOHUK). - bubnuorp.: c. 393-394. - ISBN
12



978-5-358-03610-9 : 1 k3.

. ®opwmanes, B.®. Yucnennsie Metoasl [Tekcr] : yueb. mocobue ais CTyA. TEXH. YH-TOB /
B. ®. ®opmanes, . JI. PeBusnukos. - M. : ®usmarnut, 2004. - 398 c. : un. ; 22 cm. -
buGnuorp.: c. 391-393. - ISBN 5-9221-0479-9 : 1 5x3

. Typuak, JI. 1. OcHOBBI unciieHHbIX MeToA0B [Tekcr] : yuel. mocodue yist CTya. By30B /
JI. U1. Typuax, I1. B. I1oTHUKOB. - 2-€ U31., nepepad. u gom. - M. : ®usmariur, 2005. -
300 c. : un. - bubmuorp.: c. 290-292. - IIpeam. yka3.: ¢. 293-300. - ISBN 978-5-9221-
0153-6 : 1 3k3

. T'opmau, b. A. HccnenoBanue omeparnuii [DnexkrponHsiii pecypc] / b. A. I'opnau. -
Mockaa : Jlans, 2013. - Pexum JIOCTYyTIA:
http://e.lanbook.com/books/element.php?7pll_cid=25&pl1_id=4865. - Pexum moctyma:
OBC "U3narensctBo "Jlanp". - Heorpanuu. nocrym. - ISBN 978-5-8114-1430-7 :

. HemugoBuu, b. II. UYwucnennsie ™eronpl aHanuza. [lpubnuxeHue QyHKIHM,
muddepeHraIbHple 1 MHTETPANbHBIE ypaBHEHHS [DJEKTPOHHBIM pecype] @ yueO.
noco6ue / b. I1. emumosuy, . A. Mapon, D. 3. lllyBanosa. - Mocksa : Jlaus, 2010. -
400 c. : wumn - (Knaccuueckas yudeOHas mnuTepaTypa mno Martematruke) (Jlydmrme
KJIACCHUYECKUe YU4EeOHUKH). - Pexum JocTyna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=537. - Pexum nocrymna:
OBC "U3narensctBo "Jlanp". - Heorpanuy. qoctym. - ISBN 978-5-8114-0799-6 :

. Bonkos, E.A. Uucnennsie MeTOabl [DNEKTpOHHBINH pecypc]| : y4ebd. mocobue / E. A.
BonkoB. - MockBa : Jlanp, 2008. - 256 c. : rpad., Tabn. - (Y4ueOHUKU [JIs BY30B.
CrneunanbHas JUTEpaTypa). - Pexum JI0CTyTIa:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=54. - Pexum moctyma:
ObC "U3nparenscrBo "Jlanp". - Heorpannu. nocrymn. - ISBN 978-5-8114-0538-1 :
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B) IIporpaMMHOE o0ecreueHne
F) 0a3nl JaHHBbIX, I/IH(bOpMaLII/IOHHO-CHpaBOLIHBIe 1 ITOUCKOBBIC CUCTEMBbI

1) http://www.intuit.ru/department/calculate/intromathmodel/4/

,Z[aHHBIfI HHTCPHET HCTOYHUK — DOITO caur I/IHTCpHCT YHI/IBCpCI/ITCT, Ha KOTOpOM
npeacTaBICHA JICKI WA «YucienHnie MCTOABI pCHICHUSA HEJTMHEHHBIX ypaBHGHHﬁ)).

2) http://www.intuit.ru/department/calculate/intromathmodel/11/

JAQHHBI1 HWHTEPHET HMCTOYHMK — OTO caWT IHTepHeT VYHUBEpPCUTET, Ha KOTOPOM
npezcrasieHa jekuusa «KoMnbsroTepHoe MOJienupoBaHue Ipyu 00pabOTKE ONBITHBIX JaHHBIX»

3) http://www.uchites.ru/chislennye _metody/posobie

JAHHBI MHTEPHET MCTOYHUK — 3TO CAWT YUMUTECh.py, HAa KOTOPOM IIpPEACTaBIEH yueOHOE

nocooue «HucieHHbpie METOIBI.

8. MaTtepuajibHO-TeXHHYECKOE o0ecreyeHue JUCHUILINHBI (MOAYJIs1):

[Tomemienust Ui NpoBeeHUs JEKIMOHHBIX U MPAKTUYECKUX 3aHATHH, YKOMIUIEKTOBAHHBIE
HEOOXOIUMBIM O0OpYy/IOBaHUEM U NpUOOpPHON 0a30ii, a UMEHHO: ayJUTOPUH, OCHAIICHHBIC
MYyJIBTUMEAUMHBIMU CPEICTBAMU, ISl IPOBEJICHUS AYAUTOPHBIX U MPAKTUYECKUX 3aHATUH (ay.
402, 426, 303);

9. O0pa3oBaTe/ibHbIE TEXHOJIOTHH:

B mpomecce w3ydeHHS AMCHMIUIMHBI UCIIONB3YIOTCS KakK TPaIWIMOHHBIE, TaK U
MHHOBAI[MOHHBIE TEXHOJIOTUH, aKTHBHbIE U WHTEPAKTHUBHbIE METOABI U (popmbl oOyuyeHus. B
YaCTHOCTH, B paMKaX OCBOEHUS JUCHUIUIUHBI «KHHETMKa MHOTOMapUIpyTHBIX pPEaKLUii»
acTIMpaHTaMU XUMHUYECKOTO (DaKyJIbTeTa MPETyCMOTPEHBI

1) nexuuu ¢ NpUMEeHEeHUEM

a) TEXHOJIOTHH 00BACHUTENBHO-UIUTIOCTPATUBHBIX O0BSICHEHHUH,

0) 0OBSICHUTENILHO-WIITIOCTPATUBHBIN METO/Ia € JIEMEHTaMH ITPOOJIEMHOT0 U3JI0KEHUS;

B) pa300pa KOHKPETHBIX CUTYyallUi.

2) TpaKTHUYECKWE 3aHATHUS, BO BpPEMs KOTOPBIX IPOBOJMTCS PEIICHHE THIIOBBIX 3ajad,
KOHTPOJIbHBIE U AyJUTOPHBIE CaMOCTOSTENIbHBIE PA0OTHI, OOCYXIAIOTCS BOIPOCHI JIEKIUH U
JIOMAIIIHUX 3aJaHH;

3) camocrosiTelbHas pabOTa AaCMUPaHTOB, BKIIOYAIONIAS IMOJITOTOBKY K CEMHHApPCKUM
3aHATHSAM B (opMe H3yYCHHS TEOPETHUYECKOT0 MaTepuayia JIeKIWA, PEmIeHHus 3anad 110
Pa3IMYHBIM pa3zenaM JUCHUIUIMHBL, MOJTOTOBKY K TEKYIIEMY KOHTPOJIIO yCIIEBaeMOCTH;

4) KOHCYNbTUPOBAHHE AaCIMUPAHTOB [0 HM3yYa€MbIM TEOPETHUECKUM M NPAKTHUYECKUM

BOIIPOCAM.
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10. @owiu! OUECHOUMHBIX CPEACTB L1 NPOBEACHI TCRYLIETO KOHTPOSE yenesaemocru
" npomemyro'moii arrecraunn

10.1 Quenounbie CPeaCTBA TEKYIEr0 KOHTPO.INH:

Hassauenne oueHounsix cpeacts TK - BLIABHTE cOPMHPOBAHHOCTL Y OOYHAIOUIMNCH
xommerenuwmit: OIK-1, YK-3, IMK-1, INK-2, TIK-3, T1K-4.

Jins npoBeieHHA TEKYLIETO KOHTPO/S YCHEeBACMOCTH H [POMEKYTOUHOI aTTecTalmy
paspaGoran ®OC, BKmIOHAIOUMIT TEMATHKY 3ajauuii [PHMEPHBI NEPEeUeHb BOMPOCOB K
3auery.

10.2. Ouenounble CPEACTBA 151 IPOMEKRY TOMHOI ATTCCTALIM.
[IpomexyTouHas arrectauus (3auem) MOKET [POBOAHTLCA B (hopme  YCTHOTO

cobece/10BaHHA HIH B BHE TECTOBBIX 3Q/1aHH# C OTKPBITHIMI BOIIPOCAMH.
[Ipumepubiii COHCOK BONPOCOB K 3a4eTy

1, Meroasl annpoOKCHMAUMH. OPAMBIC  METOAbl,  MTCPAUHORHLIC — METO/bL  METO/IbI

CTATHCTHYECKHX HenbIranuii (Meroas Monte-Kapno).

Iunupuseckie, GeHOMEHOIOrHYECKHE 1 jeTanbhbie Moaenu. [pamas 1 obparhas sanadn.

MoiepoBatHe Kak crnocod NpoBepKH rHinores.

3. TlorpemHocTH YHCICHHBIX MeTO0B. Mcrounnkn owmboK sbluncaennii. Knaccupurauus
oGOk, AGCONOTHAS H OTHOCHTEIBHAA OKOKH. KOPPeKTHOCTh BHIMHCAHTEALHOH 321241,
EAMHCTBEHHOCTD, YCTONMMBOCTS PEUICHNA, HHCACHHbI IKCICPUMCHT.

4, Tunp ypassenuii (mueiinbie, anreSpantieckne, TPAHCUCHICHTHIC). Yucnenuble METO/Ib!
pelIeHIs YPaBHCHHIA.

"~

5. MeTois! HAXOKIACHHS CTEXHOMETPHUECKHX YPABHEHHH pEakuuil 10 KOMIOHCHTHOMY
COCTABY PEAKLHOHHOA CMCCH

6. MeTobl HAXOKACHMA YpapHeHuil MarepnanbHoro Oananca; MaremaTHueckoe ONHCaHHE
COMKHOI XHMUYECKOI peaKuny

7. Pacuerbl pABHOBECHLIX COCTABOB CAOKHEIX PEAKUHI YPABHCHHE COCTOAHNSA PEAIbHOIO a3
puncsense pH pactBopos ¢1a0kIX KueoT; suruncienue pH OydepubIx pacTBopos

8. OOpaborka CHEKTPAILHBIX JAHHBIX.

UHc/eHHBIC METOMb! PELICHHA CHCTEM HemHuelinbix ypasuenuil. [lpumepbl XHMHUCCKIX
337184, CBOAMMBIX K PEUICHHIO CHCTEM JIHHCHHBIX YPaBHEHNH.

10. MeTosl YMCIICHHOrO MHTErpHpoBanus. [IpuMepb! XHMHUYCCKHX 3a/ad, NpHBOLILEX K
HEOOXOAMMOCTH MHCICHHOrO WHTErPHPOBAHHA: BEIMHC/ICHHE JICTYUCCTH Tasa, BLHIMHCICHHE
TENI0eMKOCTH TBEPABIX TE/I, MOJICTHPOBANHE NPOCTOI IIEPEIOHKH.

11, SBHbie ¥ HesBHbie CXeMbl HMHTErpHpoBaHMs (Ha npumepe Meroza Ditiepa); uX
vetoiiunsocTs, "MecTkue"” ypaBHenus.

12. Croxactnueckne mMoaenu i meron "Monte-Kapao”.

Kpurepun ouenusanna e, POC VMK

npodgeccop A.D. Ulmuar

[TporpanMa paccMOTPEHa Ha 3acelanii Kadephl HH3KIeCKOl 1 KOLIONAHON XHMIHH
«O7» O6 2019T.

[potoxon Ne /7 3as. kadeapoii > Mlmuar A.D./
s
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JIMCT corjiacoBaHusi, 10NMOJTHEHUA U U3MEHEeHM I
Ha 2020/2021 yueOHblii roa

K pa6oueii mporpamme B1.B.JIB.1.2 «MaremaTn4yeckoe MOAeJMPOBAHUE XUMHUYECKUX
peakuuii» 1Mo HaNpPaBJIECHHOCTH MPOTrpaMMBbl MOATOTOBKU KaJpOB BhICIICH KBalu(pUKAIIIU
(nporpaMmbl acnupaHTyphl) Punveckass XUMHUSL..

B pabouyto nmporpaMmy JUCHUILUIMHBI BHOCSTCS CIEAYIOUIUE JOTOJTHEHUS:

Hem oonoanenuti
B pabouyro mporpamMmy TUCIUATITUHBI BHOCSTCS CIICAYIOIINE H3MEHCHUS
Hem usmenenui

N3Mmenenust 0100peHbl YUEHBIM COBETOM XMMUUYECKOTO (haKylbTeTa,
npoTokoi Ne 7 ot 03.06.2020 r.

3aB. kadeapoil puznueckoi u /A.®. IlImunr /

KOJJIOUTHON XUMHUH




