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1. HEJIX OCBOEHUA

1.1 | 1) cBoGOIHOE BIIaIcHNE OCHOBHBIMH METOAAMH OCTPOCHHUS, YHCIICHHOTO PEIICHHS, PeaTn3aliHy (IIPEACTABICHHS) U
HCCIIEN0BaHUs ¢ TOMOIIEI0 DBM MaTeMaTHUEeCKHUX MOJEIEN;

1.2 2) OCBOCHHC CYIIECTBYIOINX OCHOBHBIX MATEMATUYECKUX MO,HGHGIZ, HCHOJIb3YEMBIX ITPU ONUCAHUU XUMUKO-
TEXHOJIOTMYCCKHUX ITPOLECCOB;

1.3 |3) cBoOoHOE UTEeHHE COBPEMEHHBIX MaTeMaTHUECKIX MOAeNel B 006JacTu NpodhecCHOHATBHON KOMIETEHIINN
(Koxcoxumusi).

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

Bbaoxk OIT: b1.B

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aroerocs:

2.1.1 | KypcoBas Hay4HO-HCCIIeJOBaTENbCKast paboTa

2.1.2 | Xumuueckas TEXHOJIOTUS TOILTUBA M YIIIEPOAHBIX MAaTEpUAIIOB

2.1.3 | AHamuTHYeCKas XUMUS U HU3UKO-XUMHUICCKHE METOIbI aHAJIN3a

2.1.4 | Pemenue npukiIaaHbIX 3a/1a4 ¢ ucnoibzoBanueM MATLAB

2.1.5 | MaccooOMeHHbIE TPOIECChl XUMUUECKON TEXHOJIOTHI

2.1.6 Teopernqecxne OCHOBBI XUMHYECKOW TEXHOJOTMH TOTUIMBA U YTIEPOAHBIX MaTCpHUAIOB

2.1.7 | Xumus BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH

2.1.8 | ®usnyeckas XuMHs

2.1.9 |HauepratenbHasi TeOMETpHs U MHXKEHEpHas rpaduka

2.1.10 |HMudpopmaTuxa

2.1.11 |Y4ebnas mpakTHKa

2.1.12 | Xumus

2.1.13 |IIpoueccs! u annapaTbl XMMUYECKOH TEXHOIOTUU

2.1.14 | Xumudeckue peakTopsl

2.1.15 | ®usuka

2.1.16 | OO6masa xuMru4ecKast TEXHOJIOTHS

2.1.17 | AHanuTHYeckas TeOMETPHs U BEKTOpHAas anredpa

2.1.18 | lomoaHATENBHBIE IIaBBl (PU3NIECKON XUMHIH

2.2 JucuumianHbl (MOIY/IH) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIY/Is1) HEOOX0IUMO KaK
NpeaniecTByIee:

3. PE3YJIbTATBI OBYUYEHUSA IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIAMUA

IK-2: Cnoco0eH BbINOJHATH OTAeJbHbIC ITAIbI HAYYHO-UCCJIE€A0BATEIbCKUX U IKCIEPUMEHTAIBbHBIX paﬁOT B 00J1aCTH
XUMHUYECKOIo Npou3BoACTBA, ONMMPasiChb HA MOCJTAE€AHUE JOCTHKECHUA HAYKH U I.ll/l(l)pOByIO TpaHC(l)OpMaIII/IlO NMpou3BOACTBA

3HaTh:

TTIK-2-31 ocHOBHBIE METOBI IEPBHYHON 00PAaOOTKH JaHHBIX

ITK-2-33 0CHOBBI CHCTEMHOT'O IMOAX0a

TIK-2-32 0CHOBBI PErpPECCUOHHOIO aHAIU3a

OIIK-1: Cnoco0eH U3y4aTh, aHAJIH3UPOBAThH, HCHOJIb30BATh MEXAHU3MbI XUMHYECKHX PeaKIHii, MPOUCXOASIUX B
TEXHOJOTHYeCKHX NMPOIeccax M OKPYKaloleM MHPe, OCHOBBIBAsICh HA 3HAHMSIX 0 CTPOEHHH BellecTBa, MPUpoe
XHMHYEeCKOIi CBSI3H H CBOMCTBAX PAa3INYHBIX KJIACCOB XHMHYECKHX 3JIEMEHTOB, COeANHEHNIi, BEeIIeCTB H MaTepHAJIOB,
OCYIeCTBJIATH MOACJHPOBAHNE, AHAIH3 M IKCIIEPUMEHTHI B IleJIX NPOBeAeHH 1eTaJILHOr0 HCCIeJOBAHMS Uil pelleHus
3a1a4 B Npog)ecCHOHAIBHOI 00J1acTH

3HaTh:

OIIK-1-32 0coGeHHOCTH (PU3NKO-XUMHIECKOTO MOJICITPOBAHNS PABHOBECHOT'O COCTaBa PacTBOpa

OIIK-1-31 ocHOBHBIE MOAXO/IbI K IIOCTPOCHUIO MaTEMaTHYECKUX MOZEICH (aHATUTHYECKHH, SKCIIEPUMEHTAIBHBIN 1
KOMOMHHMPOBAHHBIHN TTOJXO0/IbI)

OIIK-1-33 0coOeHHOCTH MOJEITUPOBAHUS CKOPOCTH MPOTEKAHUS XUMUICSCKAX PEaKIINi, OCHOBHBIE MOJICITH B 00J1aCTH
npo¢ecCHOHANBEHON AATENFHOCTH (KOKCOXAMHUS, TPOTHO3 KauecTBa KOKca Mo mokasarensm M25 u M10)

IIK-2: Cnioco0eH BbINOJIHATDH O0TAeIbHbIE 3TANBI HAYYHO-UCCI€10BATEIbCKUX H IKCIIEPUMEHTAJIBHBIX PadoT B 00J1acTH
XHMHY€eCKOI0 MPOU3BOACTBA, ONMUPASICh HA NOCJeHUE T0CTHKEHUs] HAYKH M UG poBYI0 TpaHcGopMaMIO IPOU3BOACTBA




YMmerb:

[IK-2-Y2 Ha 0CHOBE CTaTUCTHYECKUX METOAOB COMOCTABIATEH PadOTy aHAIOTHYHOTO 000PYIOBaHUSI (aHAJIH3 OAHOPOTHOCTH
CpeIHuX)

ITK-2-Y1 npoBoauTh IEPBHYHYIO 00paOOTKY CTATUCTUICCKHUX TaHHBIX

OIIK-1: Cnioco0eH u3y4aTh, aHAJIU3UPOBATH, HCMOJIb30BATH MEXaHU3MbI XHMHYECKUX PeAKIHIi, MPOUCXOASIINX B
TeXHOJIOTHYECKHUX MPOIecCax U OKPYKAKIIeM MHPe, 0CHOBBIBAsSICh HA 3HAHUSIX O CTPOEHUH BellecTBa, MPHUPO/Ie
XHMHYECKOIi CBSI3H U CBOMCTBAX PAa3INYHBIX KJIACCOB XHMHYECKHX YJIEMEHTOB, COeINHEHNIl, BEIIECTB H MATEPHAJIOB,
OCYIIECTBJISITH MOAEJHPOBAHNE, AHAIH3 H YIKCIIEPHMEHTHI B IeJISX MPOBeACHHS 1eTAJIbHOI0 NCCIAeJOBAHMS IS PelleHus
3aja4 B Npo¢ecCHOHAIbHOI 001acTH

YMeTh:

OIIK-1-Y2 ycraHaBnuBaTh JHHEHHYIO 3aBUCHMOCTB HJIH HE3aBUCUMOCTh XUMHUYECKHIX PEaKIHA

OIIK-1-Y1 cocTaBnsTh IPUMEPHBIE CXEMBI IIPOUCXOAAIINX XUMUUECKUX PEAKIIMN

OIIK-1-Y3 cBoauTh cUCTEMY HETMHEWHBIX YPaBHEHUH K OAHOMY OOLIEMY HENHHEHHOMY

IIK-2: Cioco6eH BBITOJIHATDH OTAeIbHbIE 3TANBI HAYYHO-UCCIIEI0BATEIbCKUX U IKCIIEPUMEHTAJIBHBIX PadoT B 00J1acTH
XMMHYeCKOT0 MPOU3BOICTBA, ONMUPAsSICh HA MOCJIeIHIE TOCTHKEHUs] HAYKH U IU(poByIo TpaHchOpMaMIO MPOU3BOACTBA

YMeTh:

[TK-2-¥Y3 y4yuteIBaTh CIMSHUE MOACUCTEM Ha 00I1ee TOBEICHUE CUCTEMbI

Baanernb:

[1K-2-B2 HaBBIKaMM YHCIICHHOTO PEIICHNs HeNMHEHHBIX U An(depeHINaTBHBIX YPaBHEHIH B TaOIMIHOM IIpoIieccope

I1K-2-B3 HaBeikamu paboTHI B CHICMATM3UPOBAHHBIX AKETaX MPUKIIAIHBIX IPOrpaMM

ITK-2-B1 HaBbIKamMu pabOTHI M TIPECTABIICHNS SKCIIEPUMEHTAIBHBIX JAHHBIX B TAOIMYHOM IpOIIECCOpe

OIIK-1: Cnioco0eH u3y4aTh, aHAJIM3UPOBATH, HCMOJIb30BATH MEXaHU3MbI XMMHYECKUX PeaKIHii, MPOMCXOASIINX B
TeXHOJIOTHYECKHX MpoLeccax u OKpPyKalolleM MUpe, OCHOBBIBASICh HA 3HAHUSIX 0 CTPOEHHUH BelllecTBa, Ipupoae
XHMHYECKO# CBA3H U CBOIICTBAX PA3JIMYHBIX KJIACCOB XUMHUYECKHUX 3JIEMEHTOB, COeIUHEHHUI1, BelIECTB U MaTEPUAJIOB,
OCYIIECTBJISATH MO/IeJIMPOBAHNE, AHAJIU3 U IKCIIEPUMEHTHI B LeJIsIX NPOBedeHUs AeTaTbHOI0 UCCIeI0BAHUS IS pellleHust
3aja4 B npogeccHOHAIBLHOM 001acTH

Baanernb:

OIIK-1-B1 HaBbIkaMy IPUMEHEHUS CIIPABOYHON JINTEPATYPbI

OIIK-1-B2 HaBblkam# pacyéra HEJOCTAIOIINX TEPMOAMHAMIUYECKHX MapaMeTpoB (Meton TémkuHa-1IBapumana

OIIK-1-B3 mpuémamu moucka 3KkcTpemMymMa 1o ypaBHEHHIO MOZEITH

4. CTPYKTYPA U COJAEP)KAHHUE

Kox HaumenoBanue pa3nenioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Brinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPHI H L. sieMble
KOMIeTeHIUi pecypcsl padoTsl
Pa3gen 1. O61mme Bonpocsl
MO/eJTUPOBAHUSA
1.1 1.1 O01ee MOHATHE MOIETIH. 8 6 OIIK-1-31 JI1.4 J11.5
MHoroo6pasue Gopm 23 54

MIPEICTaBJICHUS MOJICIIH.
ITonsTre 0 MaTeMaTHYECKOM
MoaenupoBaHuu. OCHOBHBIE
MOAXO/IbI K IIOCTPOCHUIO
MaTEMaTHYECKUX MOJIEIIEN.
AHaTUTHYECKUH TOAXO0 K
MO/ICITPOBAHHMIO.
DKCHEpUMEHTAILHBINA MOIXO/T
K MOJIETTUPOBAHUIO.
KomOuHMpoBaHHBIN MOAX0 K
MoenrpoBaHuio. OCHOBHBIC
3Tanbl HOCTPOCHUS
MaTeMaTHYECKUX MOJIEIIEN.
TpuenuHCTBO TIpoIIECcCca
MO/ICITPOBAHHUS:

Mozenb, /Jlex/




1.2

W3yyeHne MaTeMaTH4eCKHX
Mojzeneit u3 Ouonoruu
(Mozenp XUITHUK-KEePTBA) U
BOEGHHOTO Jiena (MOJeNb
TaHkoBoro 6os). /Cp/

OIIK-1-31

J1.3
0103354

Pa3nen 2. AHAJTUTHYECKHH
10091 0.0)i

2.1

2.1 TonsTtune o puzuko-
XUMHOYECKOM
MoenupoBaHuu. OCHOBHBIE
CBEJIEHMsI U3 Kypca
"®dusnueckas xumus'.
TepmoanHaMuka
XUMUYECKUX MPEBPALICHUH.
Hanpasnenne XuMuueckux
peakuuil. YpaBHeHue
HU30TEPMbl XUMHUECKOHN
peakiin. CriocoOBI
ONKCaHMsI KOHLIEHTPAIH
pEearupyromux BemecTs.
N3menenue sHepruu ['mboca
B XOJI€ peakly. Y paBHEHUE
H30TE€PMbI XMMUYECKOM
peaKuyu B CTaHAAPTHBIX
ycioBUsX. CBsI3b MEXIY
KOHCTaHTaMU PaBHOBECUS B
3aBHCUMOCTH OT CIIOCO0a
OIHCaHMA COCTaBa
PEeaKIMoOHHON cMecH.
I'eteporenHoe xummuueckoe
paBHOBecHE: 3aMHCh
KOHCTaHT PaBHOBECHS.
OrpeneneHne KOHCTaHT
PaBHOBECHS IIPU Pa3IHIHBIX
temrneparypax. [lonstue o
JIMHEHHON 3aBUCUMOCTH
XMMUYECKUX PEaKLUN.
Mertopn Témkuna-1lIBapinmana
JUIs pacyéra KOHCTAHT
paBHOBecus. Pacuér
KOHCTaHTHI paBHOBECHS Ha
OCHOBE PaBHOBECHBIX
KOHIEHTpalui
pearupyrouux BEeUECTB.
Pacuér paBHOBECHBIX
KOHIIEHTpALi Ha OCHOBE
KOHCTaHTBI pAaBHOBECHS.
Mertoauka pacuéra
PaBHOBECHBIX KOHLEHTpALUi
IIPY OJTHOBPEMEHHOM
MPOTEKAHUN HECKOIBKUX
peakuuii (MeToarka
MOJIETUPOBAHHUS
PaBHOBECHOTI'O COCTaBa
pactBopa). OrpaHuYeHHs
TEPMOJIUHAMUYECKOTO
MOJIX0/1a B ClIyyae
MOZENHPOBaHus (pacuéra)
paBHOBECHOTO coctaBa /JIek/

OIIK-1-32
OIIK-1-33
OIIK-1-Y1
OIIK-1-Y2

J1.1
010323354

2.2

[Ipencrasnenne anropuT™a B
Bujie OJIoK-cxeM. Permrenne
3a7aq B TAOJIHMIHOM
nporeccope. /I1p/

OIIK-1-Y1
OIIK-1-B1
OIIK-1-B2

1.4
01093 54




23

UYucneHHoe peleHue
HEJTMHEHHBIX YpaBHEHUH,
MIOJIyYEHHBIX HAa OCHOBE
IIPOTEKAOLINX XUMUUECKUX
peaxuuit. /IIp/

12

[K-2-31 TIK-2-
33 [IK-2-B2
[IK-2-B3

JI1.4J12.1
092033 54

24

PenieHne paccMOTpEeHHBIX Ha
MPaKTHKE 3a]1a4 ¢ TOMOIIBI0
BCTPOCHHBIX (DYHKITHH
MaKeTOB IPHKJIAHBIX
nporpamm. /Cp/

10

[1K-2-B1 IIK-2
-B3

1.2
0920393 54

25

2.2 Kunernueckue
0COOCHHOCTH TPOTEKAHHS
XMMUYECKUX PEaKLUN.
Meroauka cocTaBIeHUs
CUCTEM YPaBHEHMH,
OIUCHIBAIOMINX PAaBHOBECHEIE
KOHIIEHTPAIIUHU BEILECTB,
NPUHUMAOLIMX y4acTHe B
XAMHYECKHX

peakuusx. /Jlex/

IK-2-B1 IIK-2
-B2 I1IK-2-B3

JI1.3J12.2
01023354

2.6

UucneHHoe pelieHne

T PepeHIHATEHBIX
ypaBHEHHH, OJyYECHHBIX Ha
OCHOBE ypaBHEHUI1
dhopmanbHOI KuHETHKH. /TIp/

[1K-2-B1 IIK-2
-B2 TIK-2-B3

1.4
3354

2.7

Penienne paccMOTpEeHHBIX Ha
MPaKTHKE 3a/1a49 ¢ TOMOIIBI0
BCTPOCHHBIX (DYHKITHH
MaKeTOB IPHUKIIAHBIX
nporpamm. /Cp/

10

MK-2-Y2 TIK-2
-Y3 [IK-2-B1

3354

Pa3nen 3.
DKCepUMeHTANbHBIH
OAXO0/X

3.1

3.1 CraTucTHYECKHE METOIbI
aHaJIu3a SKCIIEPUMEHTAJIBHBIX
JTAHHBIX.
DKCTIepUMEHTANbHBIE OLEHKH
HUCTUHHOTO 3HAUEHUS
n3MepsieMoH ciydaiiHON
BEJIMYMHBI U €€ TUCIEePCUH.
Onpenenenue rpyobIx
OIIMOOK Cpesiu pe3yIbTaToB
MOBTOPHOCTEH OIIBITA.
CpenHeB3BEIICHHBIE OLIEHKH
nucrniepcud. AHanus
OJTHOPOJTHOCTH UCXOTHBIX
OIIEHOK TUCTICPCHUH.
Onpenenenue
JTOBEPUTEIEHOM OIMIHOKI
9KCIIEPUMEHTAIBHOM OLIEHKU
M3MEpsIEMOTro ImapaMeTpa.
Onpezenenue yucia
MTOBTOPHOCTEH OTIBITA,
o0ecneYnBaroIero
[I0JIy4Y€HUE 3a/1aHHOMN
JTOBEPHUTEIEHOM OIMIHOKHI
OIIEHKH OMPEAEISIEMOTO
napamerpa. [IpoBepka
HOPMaJIbHOCTH 3aKOHA
pacnpenenenus. /Jlek/

[IK-2-31 TIK-2-
32 TIK-2-33
OIIK-1-33
OIIK-1-B1
OIIK-1-B3

JI1.6J13.2
3354

32

IMepBuunas o6padoTka
IKCIIEPUMEHTATBHBIX
naHHbIx. /TIp/

[IK-2-V1 IIK-2
-B1 IIK-2-B2
I1K-2-B3

JI1.4 J11.6
03 54

33

[TepBuunas o6paboTka
JTAaHHBIX B ITaKeTax
IPUKIAAHBIX TporpamM. /Cp/

MK-2-V1 IIK-2
-B1 I1K-2-B2
IIK-2-B3

0354




34 IInanupoBanue [K-2-31 TIK-2-
SKCIIEPUMEHTOB B TA0JIMYHOM Y1 IIK-2-Y2 2354
nporiecope. /TIp/ TIK-2-B1

35 3.2 [lnanupoBanue u [MK-2-33 [IK-2- | JI1.6J12.3JI3.
00paboTKa pe3ynbTaToB V2 [IK-2-Y3 1J13.2J13.3
0/1HO(AKTOPHOTO TIK-2-B1 23 54
9KCIICPUMEHTOB.
dopmanuzanus

SKCTIEPUMEHTANIBHBIX JaHHBIX
METOJJOM HaUMEHBIINX
kBagpaToB. CUMMETPUYHBIH
U paBHOMEPHBIH IIJIaH
0JHO(AKTOPHOTO
skcnepuMeHTa. IIposepka
a/IeKBaTHOCTH TIOJTyIEHHOTO
YpaBHEHHUS H €T0
UCTIONIb30BaHUE JJIS
ONITHMH3AINH TIpoIecca.
Ionmyuyenue
HKCIIOHEHLIUATTBHOM
3aBHCHMOCTH TI0 pe3yJIbTaTaM
0THO(aKTOPHBIX
9KCIIEPUMEHTOB.
JIByXypOBHEBBIE MIaHBI
MHOTO(aKTOPHBIX
9KCIIEPUMEHTOB. MeTon,
HAMMEHBIIUX KBaJpaToOB MpU
00paboTKe pe3ynbTaToB
MHOTO()aKTOpPHOTO
HKCIIEPUMEHTA.
JIByXypOBHEBBIH IUTaH
MOJTHOTO (paKTOPHOTO
skcnepumenTa [1OI2n.
VYpaBHeHHUs, TOTydaeMble 110
pe3yJibTaTaM peai3aiun
mw1aHoB [1O32n.
CraTucTUuecKuil ananus
3HAQUYUMOCTH OLIEHOK
K03()(PUINEHTOB ypaBHEHUS,
€r0 aIeKBaTHOCTH 1
paboToCIoCOOHOCTH.
JIpoOHEIA (haKTOPHBIH
skcnepuMeHT JDO2n-n'.
[InanupoBanue
SKCIIEPUMEHTA NIPH
M3MEHSIOIEMCS BO BPEMEHHI
BIIMSTHUU HA TIPOIIECC
HEYUTEHHBIX (HaKTOPOB.
Vcrionp30BaHme IAHOB
[M®32n 1DI32n-n' ast
MOJTy4eHUs ypaBHEHHS
mpolecca B BUIE
9KCIIOHEHIIUAJIbLHON
3aBUCHMOCTH. PaccMoTpeHne
HIPUMEpPOB.
MHoTroypOBHEBEIE
MHOTO()aKTOpHBIE TIIaHHI,
HCIIOJIb3YIOIIUE CBOMCTBA
JIATUHCKUX KBaJIpaToB.
IMocTpoenne mraHoB.
IMomyuenne n HCIOIB30BAaHHE
JUISL ONTUMM3ALIH
YpaBHEHUU Pa3IUYHON

CTPYKTYPBIL.
/JIex/




3.6

W3yyenue crarei,
MOCBEUIEHHBIX CO3/IaHUIO
MoJIeNIeil Ha OCHOBE
TUTAHUPOBAHUS
skcnepumenTa. /Cp/

[K-2-33 TIK-2-
V2 IIK-2-Bl
[IK-2-B2 TIK-2
-B3 OIIK-1-33

J12.1J13.2
€|

Paznea 4.
Kom0uHnpoBaHHbIi nogxon

4.1

4.1 OcobeHnocti
KOMOHMHHUPOBAHHBIX
MaTeMaTHYECKUX MOJEIIEH.
PaccmoTtpenue
MaTEMaTUYECKUX MOJENEH U3
o0nacty npogeccruoHanbHOM
KOMITETEeHLIUI
(IporHo3upoBaHue
MoKazaTeneil KagecTBa KoKca
M25 u M10). /Jlex/

I1K-2-33 TIK-2-
V2 IIK-2-V3
[1K-2-B1 OIIK-
1-33

JI1.5 J11.6
010323354

4.2

[IpakTrveckas peannu3arius
HEKOTOPBIX CYIIECTBYIOIINX
MaTeMaTHYCEKUX MOJIeJIeN
JUTSL TIPOTHO3UPOBAHHUS
[oKa3aTeJiel KayecTBa KOKca
B TaOJIMYHOM

nporeccope. /IIp/

[1K-2-B1 OIIK-
1-33

JI1.6J13.1
33054

43

Wzyuenne 0030pHBIX cTaTei
B 00J1aCTH MOJEIUPOBAHUS U
MPOTHO3NUPOBAHHS
HoKasareyel KauecTna
Kokca. /Cp/

I1K-2-31 OIIK-
1-33 OIIK-1-
B1

Ol

Pa3nen 5. 3a4ér ¢ oneHKOM

5.1

3auér ¢ oLeHKol /DK3aMen/

36




