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1. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUeHMs 1O JUCIHUINJINHE, COOTHECEHHBIX €
YCTaHOBJIEHHBIMHU B 00pa30BaTe/IbHOI POrpaMMe HHAUKATOPAMH 10CTHKEHUS

KOMIIETeHIIM A

®opmupyemast

KOMIIeTeHIHS (C yKa3aHueM

KO0/12)
[1K-2. BeimosiHeH#e paboT 1mo
KOMILUIEKCHOMY KOHTPOJIIO
MPOJIYKLUHU U
TEXHOJIOTMYECKUX MPOLECCOB
MIPOU3BOJICTBA
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepUajoB

Koa n naumenoBanue
HHIMKATOPA J0CTUKEHU S
KOMIIeTeHIIH T

[IK-2.1. ananu3upyeT u
pacCUUTHIBACT OCHOBHBIE
XapaKTePUCTUKU
XMMHUYECKOI0 IIpoLecca 1o
MOJIYYEHUIO0 CHHTETHUYECKUX
BELIECTB

Pe3yabTaThl 00y4yeHus M0
JUCIHUIINHE (MOIYJII0)

OOyuaromuiics T0KEeH 3HATh
METO/IbI MCCIICAOBAHMIA,
HCIBITAaHUI, TUarHOCTUKHU U
KOHTPOJISI KauecTBa
HaHOMATEPHAJIOB,
nosrypabpuKaToB, 3arOTOBOK
nerajen

[1K-2.2. nonws3yercs
3HaHUAMHU (PU3HKO-
XMMHUYECKHX OCHOB
MIPOLIECCOB MOITYYEHUS
CHUHTETHUYECKUX BELIECTB
Pa3IMYHON PUPOBL;
orpeJesiseT Ha
poheCCHOHATTLHOM YPOBHE
0COOEHHOCTH PabOTHI
Pa3IMYHBIX THIIOB
TEXHOJIOTUYECKUX YCTaHOBOK,
MPUMEHSEMBIX B
IIPOU3BO/ICTBE XUMHHU
OpPTaHUYECcKOro U
HEOPraHMYeCKOro CHHTE3a

OO0yuaromuiics T0KEH YMETh
IPOBOJIUTH TTATCHTHBIE
HCCIICIOBAHMS C LETBIO
o0OecIeYeHNS ITaTCHTHOM
YUCTOTHI U
[IATEHTOCIIOCOOHOCTH HOBBIX
MIPOCKTHBIX PEIICHUMA

I1K-2.3. cnocoben
MIPOU3BECTH BBIOOP THUIIA
peakTopa, paccuuTarhb
OCHOBHBIE XapaKTEPUCTHKU
XMMHYECKOTro Mpoliecca,
MIPOU3BECTH pacyeT
TEXHOJIOTUYECKUX
MapaMeTpoB ISl 3a/1aHHOTO
mporuecca

OO0yyaromuiics TOJKeH
paspabarbiBaTh MPOEKTHYIO
JOKYMEHTAIUIO OIIBITHOTO
oOpa3ua (ONbITHOM MapTHH)
17631 (171787 K]
HAaHOCTPYKTYPHUPOBAHHBIX
MaTepHaoB

2. lenn 1 MecTO AMCHUIVINHBI (MOYJIsI) B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

[enu u3ydeHus: TUCIUIUINHBI:

1. dopMupoBaHUEe CHCTEMbI 3HAHWI, YMEHHI U HABBHIKOB B 00JIACTH pa3pabOTKU U MPUMEHEHHS
MaTeMaTUYECKNX MOJeNed XHUMHUKO-TEXHOJOTUYECKUX TIPOIECCOB MW amnmaparoB C IENbIO
ONTUMU3ALMHI OCHOBHOT'O TEXHUKO-?)KOHOMUYECKOTO TTOKa3aTelis

2. ¢hbopmupoBanue y Oyaymux OakallaBpOB 3HAHHH B c(epe KOMIBIOTEPHBIX TEXHOJOTHUU TpH
MPOBEJICHUM HAYYHBIX HCCIEAOBAHUM, HCIOJb30BAHUIO BBIYMCIUTEIBHOM TEXHUKH B
00pa30BaTeNbHOM MPOIIECCE;

3. dopMupOBaHUE TTOHUMAHUSI OCHOB TMOCTPOEHUSI HHPOPMAITMOHHBIX CHCTEM C HCIIOJIb30BAHHE



KOMITIBIOTCPHBIX TCXHOJIOT Uil u BOIIPOCHL
MOACIINPOBAHUA.

JucuuniamHa n3ydaercs Ha 4 Kypce B 7 ceMecTpe

3. O0beM AUCHMIIMHBI (MOAYJIS1) B 3a4€THBIX eIUHUIAX C YKAa3aHHeM KOJIHYecTBa
aKaJeMHYeCKUX HJIH ACTPOHOMHYECKHX YACOB, BbIIeJIeHHBIX HA KOHTAKTHYIO padoTy
o0y4yaommxcs ¢ npenojaanarteseM (10 BUAaAM y4eOHbIX 3aHATHII) M HA CAMOCTOSITEIbHYIO
padoTy o0y4aromuxcs

OO6mmast TpyI0eMKOCTh (00beM) NUCIUIUIMHBI COCTABIsAET 5 3a4. ex., 180 aka. u.

Bcero yacos
O0beM TUCUMILTUHBI
Ounas gopma o0yueHus

OO0m1ast TpyA0€MKOCTh TUCIUILIUHBI 180
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C Mpero aBaTesiem:

JIEKINI 24

MIPaKTUYECKUX (CEMUHAPCKUX ) 40

apyrue Gpopmel KOoHTaKTHOH paboTsl (PKP) 1,2
Y4eOHBIX YacOB Ha KOHTPOJIIb (BKITFOYAS YaChl TOATOTOBKH): 34,8

9K3aMeH
Y4eOHBIX 4acOB Ha CaMOCTOATEIbHYI0 paboTy obydaromuxcs (CP) 80

DopMbl KOHTPOJIS CemecTpsl

9K3aMeH 7

4. Copepskanue IUCHUIIMHBI (MOAYJISA), CTPYKTYPHPOBAHHOE IO TeMaM (pa3aeiam) ¢
yYKa3aHHEM OTBEJeHHOI0 HA HUX KOJIMYEeCTBA aKaJeMUYeCKUX YaCOB U BHI0B YU4eOHBIX
3aHATHH

4.1. Pa3enbl JMCUMILUIMHBI M TPYA0EMKOCTh 110 BUIAM y4eOHbIX 3aHATHH (B
aKaJeMUYeCKUX 4acax)

Buabl yueOHbIX 3aHATHIH, BKJIIOYAS
CaMOCTOSITEIbHYIO Pa00Ty 00y4aromuxcs

Ne HanmenoBanmue paznesia / TeMmbl U TPYAOEMKOCTh (B 4acax)
n/n JUCHUILIMHBI KonrakTHas pa6ora ¢
npenogaBaresjiemM Cp
Jlek IIp/Cem Jlao
1  Oo6aactu npumenennsst IBM B 4 0 0 11
XHMHYECKOH TeXHOJIOTUH
4.1 | CocraBiieHHE MAaTEMATUYECKUX MOJIENIEN 3 15 0 11
1.1 Bsenenue B aucuurinHy. Odmactu 4 0 0 11
npuMeHeHnss OBM B xumMnueckon
TEXHOJIOTUU
2.1  Bwuapl MOETHPOBAHUS. DTAITBI 4 0 0 11
COCTaBJICHHS] MATEMaTUYECKOTO
OIMCAHUS XUMHYECKHX TIPOIIECCOB
3 | MaremaTuyeckoe onucaHue 7 0 0 22
CTPYKTYPHI OTOKOB B anmnapare
3.1 Meronbl UCCIIEOBAHUS CTPYKTYPHI 4 0 0 11
MTOTOKOB
3.2 | TumoBble MaTEMaTHUECKHE MOLEIN 3 0 0 11




CTPYKTYphI IOTOKOB

CocraBJiieHHe MaTeMAaTHYECKHX 3 15 0 11
Mojieieii IKCepuMeHTAIbHBIM
METOA0M

MeTtoabl ONTHMHU3AMUYN XUMHUKO- 6 25 0 25
TEXHOJIOTHYECKUX MPOLECCOB H
HAXO0K/IEeHUs IKCTPeMyMa (PyHKIM A

5.1

MojaeanpoBaHue XMuMHKO- 4 0 0 11
TEXHOJIOTHYECKUX MPOLECCOB
MeToab! OIITUMHU3AIMY XUMUKO- 3 15 0 11
TEXHOJIOTHYECKHUX MPOIECCOB

5.2

O0paboTka pe3yabTaTOB AKTHBHBIX 3 10 0 14
IKCIIEPUMEHTOB U ONTHMAJIbHOE
ITaHUPOBAHUC

HUroro 24 40 0 80

4.2. Conep:xaHue TMCUMILUINHBI, CTPYKTYPUPOBAHHOE MO pa3aeiaM (TeMam)

Kpr JICKIIMOHHBIX 3aHATHUH

Ne HaumeHnoBaHue pazaea / Conep:xkanue
TeMbl JMCIHUILTHHbI
1 O6aactu npumeHenuss JBM B XUMHYECKOI TEXHOJIOTHH

4.1 CocraBrneHue MatemaTuuecKknue MOJIENH, COCTaBICHHBIE

MaTEMaTHYECKUX MOJIENEH  JKCIEPUMEHTAIbHO-CTATUYECKUM METOA0M.
[TapameTpuueckas uaeHTHPUKALMA MOJIENIEH METOJIOM
HaVMEHBIINX KBaJpaTOB. PerpecCHOHHBIN aHAIN3: IPOBEPKa
BOCIIPOM3BOJUMOCTH OIIBITOB; OLICHKA 3HAYMMOCTH
KOX(PHUIHEHTOB ypaBHEHHUS PETPECCHU; TPOBEPKA
aZIeKBaTHOCTU MoJieny. KoppensuuoHHbIH aHaIN3:
K03 (QULHEHT KOppeLnU; YaCTHbIN K03 PUIIHEHT
KOpPpEeJSAILUHN; MHOKECTBEHHBIH KO3()PULIMEHT KOpPesAIun.
Omnpenenenne napaMeTpoB HETMHEHHBIX PErPECCHOHHBIX
MOJCIIEH.

1.1 BseneHue B IUCLUILIUHY. Beenenue B quctumiuny. OGnactu npumenenus OBM B
Ob6nactu npumeHenuss OBM | xummndeckoit Texnosoruu. IlepepaboTka 601bIIMX MAaCCHBOB
B XMMHUYECKOH TeXHOJIOTuH = uH(popmanuu. O6paboTKa 3KCIIepUMEHTAIBHBIX JTaHHbIX.

Martemaruueckoe MojenupoBanue. OnTumManbHOE
IIPOEKTUPOBAHKE. Y IPABIICHUE.

2.1  Buasl MoJgenupoBaHUsL. MaremaTnueckoe MOAEINPOBAHNE XMMUUECKHUX IIPOLIECCOB.
Dranbl COCTaBIIEHUS Bunel mopenupoBanus: Gpusnueckoe 1 MaTeMaTH4YECKOE.
MaTeMaTH4eCKOIro OcHOBHBIE BUIBI MATEMATHUECKUX MOZEIIEH!

OMMCAHUS XUMHUECKUX CTaTHCTUYECKas, IMHAMUYecKasl U MOJIHasg MaTeMaTHuecKas
IIPOLIECCOB MoJienb. BeIOOp 1 mocTpoeHne Mojienu npoiecca. JTamnbl

COCTaBJICHUS MaTeMaTudeckoro onucanus. CocTas
MaTeMaTUYeCKOro Onucanus. Moaenupyrouui anropuTm.
VYcranoBieHne agekBaTHOCTA MAaTEMAaTHUYECKHUX MOJIEIIEH
peanbHBIM 00bekTaM. CIocoObI MOCTPOSHUS
MaTeMaTHYecKHX Mojenei. MaremaTnueckoe
MoJelnpoBaHre. Buibl MaTeMaTHYEeCKUX MOJIETEH:
CTaTUCTUYECKas U quHaMu4eckas. BeiOop u moctpoenue
MOJIEJIA C YYETOM 3aKOHOMEPHOCTEH Ipolecca.
CocraneHre MOACIUPYIOMIETO AITOPUTMA JIJIsI PEIICHHS

4



YpaBHEHUH MAaTE€MaTUYECKOTO OMUCAHUS. Y CTAHOBJICHUE
AJCKBATHOCTU MAaTEMAaTHUYCCKUX MOIIGHCP’I peaﬂbHBIM
o6bekTam. CriocoObl MOCTPOCHUST MAaTEMATHUECKHUX
MO/IeJIeH: aHAIMTUYECKHE, IKCIIEPUMEHTAJIbHBIE,
AKCTIIEPUMEHTAIbHO-aHATUTHICCKHE.

3 | MaremaTuueckoe onucaHue CTPYKTYpPbI IOTOKOB B anmnapare

3.1 | MeTos! Mcciie J0BaHUs NmnynbCHBIN CTyneHYaThId U TAPMOHUYHBIA METO/IbI

CTPYKTYpBI IOTOKOB WCCIICIOBAHUS CTPYKTYPBI MOTOKOB. CyIIHOCTh METOJIOB —
M3MEpeHUe KOHIIEHTPAIMU WHINKATOpa, KOTOPHIN BBOJAT Ha
BXOJIC B amlmapar, Ha BBIXOJIC MMOTOKA KaK (DYHKITUIO
BpeMenu: C=f(t), OCHOBHBIEC XapaKTEPUCTUKH
pacmpe/elieHus YJIEMEHTOB IMOTOKA 110 BPEMEHU
npeObIBaHMS B anmapare (MOMEHTHI GyHKIIUH
pacrpeesieHus. )

3.2  TunoBbele MaTeMaTu4eckue  MaTeMaTHUeCKOE OMMCAHUE CTPYKTYPHI IOTOKOB B
MOJIETIH CTPYKTYPBI anmapate. MeToibl HccaeI0BaHus CTPYKTYPhI IIOTOKOB:
MMOTOKOB HMMITYJIbCHBIA METO]I, METOJ] CTYIICHYATOTO BO3MYIIICHUSI.

OcHOBHBIE XapaKTEPUCTUKH PACTIPEICIICHHUS DIIEMEHTOB
MMOTOKA M0 BpeMEHU NpeOBbIBaHUS B amnmapare. THITOBEIC
MaTeMaTHYeCKHe MOJIETIH CTPYKTYPhI TOTOKOB B almnapare:
MOJIETTN MICATbHOTO BEITECHEHUS U MICATbHOTO CMEIICHHSI,
b dy3noHHAS U TYeeuHass MOJICIH.

4 | CocraBiieHHEe MaTeMaTHYeCKHX MOjIeJieii IKCepuMeHTAIbHBIM MeTOI0M

5 | MeToabl ONTUMHU3ANMU XUMHKO-TEXHOJIOTHYECKHUX MPOLECCOB M HAXOMKIEHUSI

3KCcTpemyMa GpyHKuM

2  MojaeanpoBanne XMMHKO-T€XHOJIOTHYECKUX MPOLECCOB

5.1 MeTtoasl onTUMH3AIIH MeTo1bI ONTUMH3AIUN XUMHUKO -TEXHOJIOTUYECKHIX
XUMHKO-TEXHOJIOTHYECKHX  IMPOIECCOB U HAXOXKICHUS SKCTpeMyMa (MUHUMYMA WITH
MIPOILIECCOB Makcumyma) pyukuumii. [TocranoBka 3agaun. [TorckoBsie

METOBI JUTsl PYHKIIUU OJHOU MEPEMEHHON: METO/IbI
CKaHUPOBAHUSA, AMXOTOMUU (TIOJIOBUHHOTO JICTICHHUS ),
30510TOr0 ceueHusl. [louckoBbie METOIbI TSl PYHKIIHIA
MHOTHUX TepeMeHHbIX: MeToA ["aycca — 3eitnens (MmeTox
MTOKOOPAMHATHOTO MmoucKa). [Touck sxcTpemMyma MeToI0M
JUHAMHYECKOTO IPOrpaMMHUPOBAHUS.

5.2 O6paboTKa pe3yIbTaToB O06paboTka pe3yIbTaTOB AKTUBHBIX 3KCIIEPUMEHTOB U

AKTUBHBIX SKCIICPUMCHTOB
1 OIITUMAJIbBHOC
IJTAaHUPOBAHUEC

ONTHUMAJIBHOE MUIAHUPOBAHUE IKCIIEPUMEHTOB. [10MHBII
(akTOpHBIN 3KCIIEPUMEHT U 00pabOTKa €ro pe3yIbTaToB.
Martpuiia nosiHOro (HakTOpHOTO IKCIIEPUMEHTA U €€
cBoiicTBa. Pacuer k03¢ (puLIneHTOB ypaBHEHUS PETPECCUU.
JpoOHbIit pakTOpHBIN SKcriepuMeHT. MaTpuia ApoOHOTO
¢bakTopHoro skcriepuMenTa. [Inanupoanue co
cMmemuBanueM. Onpe/esieHne COBMECTHBIX OILICHOK

koa¢ dunmeHToB perpeccun. Paspemiaroriasi ciocoOHOCTh
MaTpHUILIbI INIaHupoBaHus. Pacuer koaQpumeHTon
perpeccuu. DKCIEPUMEHThI Ha OCHOBE IUIAaHOB BTOPOTO
nopsaaka. OpToroHanbHOE IIEHTPAIIbHOE KOMITIO3UIIMOHHOE
MJIAaHUPOBaHUE

Kypc mpakTudeckux/ceMuHapCKUX 3aHATUN

Ne

HaunmenoBanue pa3zjiesa / TeMbl

AUCHUILINHBI

Conepxanue



CocraBieHre MaTeMaTHIeCKIX [Ipaktrueckoe 3amanne Ne 1. O6paboTka

Mojenei AKCIIEPUMEHTATBHBIX JTaHHBIX METOJJOM HAUMEHBIITNX
KBa/IpaToB.
Lenpb paboter: OcBoeHne 00pabOTKH
9KCIIEPUMEHTAIbHBIX TaHHBIX METOJJOM HAaUMEHBIINX
KBaJ[paTOB.
[IpakTrueckoe 3amanue Ne 2. PerpeccOHHBII
aHaJM3.
Henb paboTel: OcBOEHUE METOAA PETPECCUOHHOTO
aHaJM3a M COCTaBJICHUE SKCIIEPUMEHTAILHO-
CTaTHCTUYECKOM MOJIETH MpoIlecca MUPOIH3a.

CocTaBiieHHEe MaTeMaTHYECKHX Moz[eneﬁ IKCICEPUMEHTAJTBbHBIM METOA0OM

(6]

Metoabl ONTHMU3ALUH XUMHKO-TEXHOJIOTHYECKHX NPOLECCOB U HAXOKACHUA
3KCcTpemyMa pyHKuMi

Meroas! ONTUMU3ALMYA XUMHKO- Lenb padboTel: OcBOEHUE METOA0B CKAHUPOBAHMS,
TEXHOJIOTMYECKUX MPOLECCOB MIOJIOBUHHOTO JIeNIeHHs! (AUXOTOMHUH) U 30JI0TOTO
CCUCHUSL.

[Ipaktrueckoe 3amganue Ne 4. MHOromepHast
ontumuzanus. [louck 3xcTpeMmyma METOI0M
lNaycca-3eiaens.

Lenb padboTel: OcBOEHNE METOAA MHOTOMEPHOMN
ontumuzauuu ["aycca-3einens.

[IpakTrueckoe 3apanue Ne 5. MHOromepHast
OnTUMHM3ALHSA. MeTOAbl CTOXaCTHYECKOM
ontuMu3anuy. CUMIUICKCHBIA METO/I.

ens paboter: OCBOCHHE CUMILIICKCHOTO METOAa

ONTUMU3ALINH.
OO6paboTka pe3ynbTaToB akTUBHBIX = [IpakTuueckoe 3amanue Ne 6. O6pabdoTka
9KCTIIEPUMEHTOB M ONITUMAJILHOE AKCTIIEPUMEHTAIIbHBIX JIAHHBIX KyOUYECKUMH
TUTAaHUPOBAHHE CIUTaiiHaMU

Henb paboTel: OcBOEHUE METOAA U AIrOpUTMA
MHTEPHOJIALMN SKCIIEPUMEHTAIBHBIX TaHHBIX
KyOMUYECKUMH CIUTAHAMHU.



