HokymerT Mg P ReTH PTG ARV 1 BBICILIETO OBPA3OBAHUS POCCUICKOI ®EIEPALIUN

NHdopmaums 0 BAaAenbLe:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 22 MefiepasiEide rocyrapcreeHHoOe AaBTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue
YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIEr0 00pa30BaHus
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HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

MOIleJII'IpOBaHI/Ie XUMHUKO-TEXHOJOI'NMYECCKHUX

3akperuieHa 3a oapa3eeHueM Kadenpa maremarnku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hamnpasnenue noarotroBku 18.03.01 Xumuueckast TEXHOJIOTHS
IIpodus Xumuueckast TEXHOJIOT s IPUPOAHBIX SHEPIrOHOCUTENEH U YIJIEPOAHBIX MAaTEpHAJIOB
Keamuduxanums Bakanasp
dopma o0yueHHs o4Has
OO0mast TpyI0EMKOCTh 43ET
YacoB 1o y4eOHOMY IIJIaHy 144 ®DopMbI KOHTPOJISL B CEMECTpaAX:
B TOM UYHUCIJIE! 3a4eT ¢ OLEHKOH §
ayJUTOPHBIE 3aHATH 72
caMoCTOsITeNbHAs paboTa 72

Pacnpe)le.ﬂe}me YacoB JUMCHHUIIMHBI 110 ceMecCTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 8(4.2)
Kypee>) Hroro
Henens 10
Bun 3anaruit i | PO | VI PII

Jlexmim 36 (36 |36 |36
[IpakTuueckue 36 |36 |36 [36
B Tom uncne uHT. 12 (12 |12 |12
Uroro ayx. 72 172 |72 |72
Konrakrhas pabora 72 |72 |72 |72
Cam. pabora 72 172 |72 |72
HUtoro 144 | 144 | 144 | 144




IIporpammy cocraBum(u):

x.m.H., [Joyenm, Anexceeg /. U.

Pabouas mporpamma
MopesupoBaHHe XHMHKO-TeXHOJOTHYECKHX IPOLECCOB

Pazpaborana B coorBerctuu ¢ OC BO:

DenepanbHBII rOCYIapCTBEHHBIN 00pa30BaTENBHBIA CTAaHIAPT BRICIIEr0 00pa30BaHMs - OakalaBpHAaT 110 HAIIPABICHHIO TOATOTOBKH
18.03.01 Xummueckas TexHonorus (npuka3 Muno6prayku Poccun ot 02.04.2021 r. Ne 1190.8.)

CocraBneHa Ha OCHOBaHMHU y4eOHOTO IUIaHA!

18.03.01 Xummueckas texHomorus, 18.03.01 23 XumTexnonorus IIplIOuYM.plx Xumudeckas TeXHOIOTHS MPUPOTHBIX
SHEProHOCHUTENEN U YIIepOIHBIX MaTepHajIoB, yIBepxkaAeHHOro YuensiM coetoM ®I'’AOY BO HUTY "MUCuC" B cocrase
cootserctBytomierd OITOIT BO 30.11.2022, nporokoi Ne 41

VrBepxnena B coctase OIIOII BO:

18.03.01 Xummueckast TeXHONOTHsI, XUMHUYECKasi TEXHOJIOTHS IPUPOJHBIX YHEPTOHOCHTENCH U yIIepOAHBIX MaTEPHAIIOB,
yrBepkeHHoH YueHnbiM coBetoM ®TTAOY BO HUTY "MUCuC" 30.11.2022, nporokon Ne 41

Pabouas mporpamma ogoOpeHa Ha 3aceaHUH
Kadenpa matemaTuku u ecrecrsosHanust (HoBorpounxuii puianai)

IIpotokomn ot 24.06.2021 r., Nel 1

PyxoBonurens nonpasnenenus ['onrep J.A.



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 CYHMICCTBYIOIINX OCHOBHBIX MAaTECMATUYCCKUX MOI[GJ'ICﬁ, HCTIOJB3YEMBIX ITPU ONMMCAHUU XUMUKO-
TEXHOJIOTMYCCKHUX ITPOLECCOB;

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

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOTr'PAMMBI

Bbaoxk OIT: b1.B

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

2.1.1 | KypcoBas HaygHO-HCCIIeIOBaTENbCKas padoTa

2.1.2 | Pemenune npukiaaHbIX 3a1a4 ¢ ucnoiszoBanueM MATLAB

2.1.3 | Xumu4eckas TEXHOJIOTHS TOIUIMBA U YTJIEPOIHBIX MaTepHAIIOB

2.1.4 | AHamuTHYecKas XUMUS U HU3NKO-XMMHUIECKHE METOIbI aHAJIN3a

2.1.5 | MaccooOMeHHbIE TPOIECChl XUMUUECKON TEXHOJIOTHI

2.1.6 | Xumus BBICOKOMOJICKYJISIPHBIX COSAMHEHUH

2.1.7 | YuebHas nmpakTuka

2.1.8 | ®usnyeckas XuMHs

2.1.9 |HauepratenbHas TeOMETpUs U UHXKEHEpHas Tpaduka

2.1.10 |HMudpopmaTuxa

2.1.11 | Xumus

2.1.12 | Teoperudeckue OCHOBBI XUMUUYECKOU TEXHOJIOTUH TOILIMBA U YIJIEPOAHBIX MaTEPUAIIOB

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
KOMIIETEHIIUSIMHA

IIK-2: Cnoco0eH BBINOJHATH OT/A€eJIbHbIC 3TANIbl HAYYHO-UCCIECA0BATEJIbCKUX H IKCIEPUMEHTAJIBbHBIX 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: CnocofeH H3y4aTh, AHAJIU3HPOBATD, HCMO0Ib30BATH MEXaHU3MbI XHMHYECKHUX PeaKiuii, NPOHCXOASIINX 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: Cnioco6eH BHINOJIHATDH OTAeAbHbIE ITANBI HAYYHO-HCC1€10BATEIbCKUX M IKCIIePUMEHTAJIBHBIX padoT B 00J1acTH
XHMHY€eCKOI0 MPOU3BOACTBA, ONMUPASICh HA NOCJeHUE T0CTHKEHUs] HAYKH M UG poBYI0 TpaHcGopMaMIO IPOU3BOACTBA




YMmerb:

TIK-2-Y2 Ha 0CHOBE CTaTUCTHYECKUX METOIOB COMOCTABIATH paboTy aHAJIOTHYHOTO 000PyA0BaHU (aHAJIN3 OAHOPOIHOCTH
CpeIHuX)

ITK-2-Y1 npoBoauTh IEPBHYHYIO 00pabOTKY CTATUCTUIECKHX JaHHBIX

OIIK-1: CniocodeH u3y4yaTh, aHAJTU3UPOBATDH, HCMOJIH30BATH MEXaHU3MbI XHMHYECKUX PeaAKIUii, MPOUCXOASAIIHNX 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 ycTaHaBIMBaTh THHEHHYIO 3aBUCHMOCTD HJIH HE3aBUCHMOCTD XUMUYECKHX PEaKIIi

OIIK-1-Y1 cocTaBnsTh IPUMEPHBIE CXEMBI IIPOUCXOAAIINX XUMUUECKUX PEAKIIMN

OIIK-1-Y3 cBoauTh cUCTEMY HEIMHEIHBIX YpaBHEHUH K OAHOMY 00I1eMy HENHHEHHOMY

IIK-2: Cioco6eH BBINMOJIHATH OTAEIbHbBIE ITANBI HAYYHO-HCCIIE0BATEIbCKUX H IKCIEPUMEHTAJIBHBIX PadoT B 00J1acTH
XMMHYeCKOT0 MPOU3BOICTBA, ONMUPAsSICh HA MOCJIeIHIE TOCTHKEHUs] HAYKH U IU(poByIo TpaHchOpMaMIO MPOU3BOACTBA

YMeTh:

[IK-2-¥3 Y4YUTBIBATH CIIUSHUC ITOACUCTEM Ha 061_uee IMOBEACHUE CUCTEMBI

Baanernb:

[1K-2-B2 HaBBIKaMM YHCIICHHOTO PEIIeHNs HeMMHEHHBIX U An(depeHInaTbHbIX YPaBHEHNI B TAOIIYHOM IpoIieccope

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

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

OIIK-1: Cnoco0eH u3y4aTh, aHAJIM3UPOBATh, HCII0Jb30BATh MEXaHU3MbI XMMHYECKUX PeaKLUii, IPOHNCXOAAIIUX B
TeXHOJIO0TH4YeCKHUX NMpoleccax U OKPYAKalleM MUpPe, 0OCHOBBIBAsICh HA 3HAHUAX O CTPOCHUH BelllecTBAa, IPUPoOJe
XHMHYeCKOIi CBSI3M U CBOICTBAX PAa3IHYHBIX KJIACCOB XHMHUYECKHX 3JICMEHTOB, COCANHCHNI], BellleCTB H MaTepHAJIOB,
OCYIeCTBJISATH MOACJHPOBAHNE, AHAIH3 H IKCIIEPUMEHTHI B eJISAX MPOBeACHHS 1eTAJILHOI0 HCCIeJOBAHMS Ui PelleHus
3aja4 B npogeccHOHAIBLHOM 001acTH

Baanernb:

OIIK-1-B1 HaBblkaMU IPUMEHEHUS CIIPABOYHOM JIUTEPATYPHI

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

OIIK-1-B3 mpuémamu nmoucka SKCTpemMyma Mo YpaBHEHHIO MOJIENN

4. CTPYKTYPA U COJAEP)KAHHUE

Kon 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

N3ydenue MareMaTHUECKUX
Mojzeneit u3 Ouonoruu
(MOzeTb XMITHUK-KEPTBA) 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
CBEJIEHUS U3 Kypca
"®dusnueckas xumus'.
TepmoanHaMuka
XUMUYECKUX MPEBPALICHUH.
Hanpasnenne XuMuueckux
peakuuil. YpaBHeHue
HU30TEPMbl XUMHUECKOHN
peakiin. CriocoOBI
ONKCaHMsI KOHLIEHTPAIH
pearupyromx BEIIeCTB.
N3menenue sHepruu ['mboca
B XOJI€ peakly. Y paBHEHUE
H30TE€PMbI XMMUYECKOM
peaKuyu B CTaHAAPTHBIX
ycnoBusix. CBs3b MEXAY
KOHCTaHTaMU PaBHOBECUS B
3aBHCUMOCTH OT CIIOCO0a
OIHCaHMA COCTaBa
PEeaKIMoOHHON cMecH.
I'eteporenHoe xummuueckoe
paBHOBecHE: 3aMHCh
KOHCTaHT PaBHOBECHS.
OrpeneneHne KOHCTaHT
PaBHOBECHS IIPU Pa3IHIHBIX
temneparypax. [lonsrue o
JIMHEHHON 3aBUCUMOCTH
XMMUYECKUX PEaKLUN.
Mertopn Témkuna-1lIBapinmana
JUIs pacyéra KOHCTAHT
paBHOBecus. Pacuér
KOHCTaHTHI paBHOBECHS Ha
OCHOBE PaBHOBECHBIX
KOHIEHTpalui
pEarupyromux BELIECTB.
Pacuér paBHOBECHBIX
KOHIIEHTpALi Ha OCHOBE
KOHCTaHTBI pAaBHOBECHS.
Mertoauka pacuéra
PaBHOBECHBIX KOHLEHTpALUi
IIPY OJTHOBPEMEHHOM
MPOTEKAHUN HECKOIBKUX
peakuuii (MeToarka
MOJIETUPOBAHHUS
PaBHOBECHOTI'O COCTaBa
pactBopa). OrpaHuYeHHs
TEPMOJIUHAMUYECKOTO
[OJX0/1a B CIIy4ae
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
HEJIMHEHHBIX YPaBHEHUH,
MOJIy4€HHBIX Ha 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 (DYHKIIHI
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
CHUCTEM ypaBHEHUI],
OIUCHIBAIOMINX PAaBHOBECHEIE
KOHIIEHTPAIIUHU BEILECTB,
NPUHHUMAIOLINX y4acTUE B
XAMHYECKHX

peakuusx. /Jlex/

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

JI1.3J12.2
01023354

2.6

UucneHHoe pelieHne

T PepeHIHATEHBIX
YpaBHEHHUH, MOJTyIEHHBIX Ha
OCHOBE ypaBHEHUI
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 (DYHKIIUH
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
U3MepsieMOH CclIydaliHON
BEJIMYMHBI U €€ TUCIEePCUH.
Omnpenenenue rpyobIx
OIMOOK Cpeny pe3ynbTaToB
MOBTOPHOCTEH OIIBITA.
CpenHeB3BEIICHHBIE OLIEHKH
nucrniepcud. AHanus
OJTHOPOJTHOCTH UCXOTHBIX
OIIEHOK TUCTICPCHUH.
Onpenenenue
JTOBEPUTEIEHOM OIMIHOKI
9KCIIEPUMEHTAIBHOM OLIEHKU
M3MEpsIEMOTro ImapaMeTpa.
Onpezenenue yucia
MTOBTOPHOCTEH OTIBITA,
o0ecneYnBaroIero
MIOJIyYEHHE 33]JAHHON
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 pe3yabpTaToB 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 TIOJTy4€HHOTO
YpaBHEHUS U €T0
UCTIONIb30BaHUE JJIS
ONITHMH3AINH TIpoIecca.
Iomyuenue
HKCIIOHEHLIUATTBHOM
3aBHCHMOCTH TI0 pe3ybTaTaM
0THO(aKTOPHBIX
9KCIIEPUMEHTOB.
JIByXypOBHEBBIE IJIaHBI
MHOTO(aKTOPHBIX
9KCIIEPUMEHTOB. MeTon,
HAMMEHBIIUX KBaJpaToOB MpU
00paboTKe pe3ynbTaToB
MHOTO()aKTOpPHOTO
HKCIIEPUMEHTA.
JIByXypOBHEBBIH IJIaH
MOJTHOTO (paKTOPHOTO
skcnepumenTa [1OI2n.
VYpaBHeHUs, TOTy4aeMble IO
pe3ysbTaTaM pean3aliu
mw1aHoB [1O32n.
CraTucTUuecKuil ananus
3HAQUYUMOCTH OLIEHOK
K03()QUINEHTOB ypaBHEHNS,
€r0 aIeKBaTHOCTH 1
paboToCIoCOOHOCTH.
JIpoOHEIA (haKTOPHBIH
skcnepuMeHT JDO2n-n'.
[InanupoBanue
SKCIIEPUMEHTA NIPH
M3MEHSIOIEMCS BO BPEMEHHI
BIIMSTHUU HA TIPOIIECC
HEYJYTEHHBIX (PaKTOPOB.
Vcrionp30BaHme IAHOB
[M®32n 1DI32n-n' ast
HOTy4YEHHs! ypaBHEHHS
mpolecca B BUIE
9KCIIOHEHIIUAJIbLHON
3aBUCHMOCTH. PaccMoTpeHne
HIPUMEpPOB.
MHOTOypOBHEBEIE
MHOTO()aKTOpHBIE TIIaHHI,
HCIIOJIBb3YIOIINE CBOMCTBA
JIATUHCKUX KBaJIpaToB.
INocTpoenue naaHoB.
[Tonyyenue u ucnoab30BaHUE
JUISL ONTUMM3ALIH
YpaBHEHUH pa3In4HON
CTPYKTYPBI.

/JTex/




3.6 W3y4enue crarei, 8 2 MK-2-33 TIK-2- | JI2.1J13.2
MMOCBEIIEHHBIX CO3IaHHIO V2 IIK-2-B1 21
MojieJIeil Ha OCHOBE [IK-2-B2 [IK-2
TUTAHUPOBAHUS -B3 OIIK-1-33
skcnepumenTa. /Cp/
Pazgen 4.
KomOunnpoBaHHbIii moaxon

4.1 4.1 OcobeHHoOCTH 8 4 [MK-2-33 [IK-2- | JI1.5JI1.6
KOMOHMHHUPOBAHHBIX V2IIK-2-Y3 | 313233 54
MaTEMaTHYECKUX MOJIEIIEH. T1IK-2-B1 OIIK-
PaccmoTtpenue 1-33
MaTEeMaTUYECKUX MOJIEIEeH U3
o0nacty npogeccruoHanbHOM
KOMITETEeHLIUI
(IporHo3upoBaHue
moKasarenei KauecTBa KOKca
M25 u M10). /Jlex/

4.2 [IpakTuyueckas peanuzanus 8 2 TIK-2-B1 OIIK- JI1.6J13.1
HEKOTOPBIX CYIIECTBYIOLUX 1-33 33 54
MaTeMaTUYCEKUX MOJIenen
JUTSL IPOTHO3UPOBAHUS
IoKasartenei KauecTBa KoKca
B TaOTHIHOM
nporeccope. /IIp/

43 W3ydenne 0030pHBIX cTaTel 8 8 I1K-2-31 OIIK-
B 00J1aCTH MOJICTTMPOBAHUS U 1-33 OIIK-1- 21
IIPOTHO3UPOBAHM B1
MoKazaresnel KayecTBa
Kokca. /Cp/
Pa3gen 5. 3a4ér ¢ onenkoii

5.1 3auér ¢ oLeHKol /DK3aMen/ 8 36

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusaTHs (KOHTPOJIbHAS padoTa, TeCT, KOJJIOKBUYM, IK3aM€eH U T.IT), BOMPOCHI I
CaMOCTOSITeIbHOI MOATOTOBKHU
Kon KoHnTponsHOe Iposepsienmere
KM MepOTpUATHE HHJIKATOPBL Bompock! 11 oArOTOBKH
KOMIIETeHLU I
KM1 KonrtponbHas OrneHnTs ¢ HU3UKO-XUMHYECKOH TOUKN 3PEHMS, IPH KAKOM 3HAUYCHUHN
pabota pH mpoucxonut nepexon PbSO4 B Pb(OH)2. U3menenune pH

npoucxoaut 3a cuét NaOH.

B cucreme npeanonaraercs NpoTeKaHUe CIEAYIOLMX XUMUUECKUX
peaxuuii:

YpaBHeHHEe MaTepHalbHOro OanaHca:

VYpaBHEHHE NEKTPOHEUTPAILHOCTH:

[Tpumedanwe: IpH PEIICHNH 33129 HEOOXOJMMO TI0 HMEFOIITUMCS
YPaBHEHUSM COCTaBUTh CHCTEMY HEIMHEHHBIX YPABHEHUH, U3 HEE
BBIBECTU YPaBHEHUE:

W3 cripaBOYHBIX JAHHBIX HEOOXOAUMO OTPENSITUTh KOHCTAHTHI
xumudeckux peakunit K1 — K6 coorBercTByromux peakuuii (1)-(6).

W3 npakTuaeckux cooOpakeHUH yCTaHOBUTD, C KAKOW TOYHOCTBIO
HEOOXOIUMO BBIYUCIIATH 3HaueHue pH.

Henuneitnoe ypaBHeHHE HEOOXOAUMO PEUIUTH YETHIPEMSI METOJAMH:
rpadpuyecKuM, MOJOBUHHOTO nenenusi, HprotoHa, xopa. Crienats BRIBOA
0 OBICTPOTE CXOJMMOCTH KaXKJIOT'O U3 METOJIOB TIPH 3aIaHHON TOYHOCTH
MOJTy9aeMOTO Pe3yNIbTaTa, a TAK)Ke IMPUTOTHOCTH TS PELICHHS 3a1a9n
(hU3UKO-XMMUYECKOTO MOACITUPOBAHHS.

PaccMoTpeThb 3BpHCTHYECKUI METO/], OCHOBaHHBIN Ha CIIeIU(HKE
pelaeMoii 3aJ1a9u, pelieHus] CUCTEMbI HETMHEHHBIX YPABHEHHI.

Bce BhIumcIeHUS MPOU3BECTH B TAOIMYHOM MPOIIECCOPE.




KM2

Bomnpocsl k 3a4€ty ¢
OILICHKOM

[lepeueHs BOIPOCOB K IK3aMEHY

O0mye BOpoCH MOJICTHPOBAHUS:

1. Obuiee mpencTapneHre 0 MOACTHA. MaTeMaTHIECKIE MOJIETIH:
omnpenesieHne, TOCTOMHCTBA U HEAOCTATKH, 110 CPABHEHHIO C APYTUMH
(hopmamu ipecTaBICHAS MOJIETH. [IOHATHE «MOACIUPOBAHHEY.
Knaccudukamms MaTeMaTHIeCKUX MOJIETIeH;

2. CyIHOCTh aHAJTUTUYECKOTO MOIX0/1a K MATEMaTHIECKOMY
MozenupoBanuto. MoaenupoBanue X TII mpu aHanuTHUECKOM MOAXO/E;
3. CymHOCTh 3KCHEPUMEHTAIIBHOTO TI0/IX0/1a K MATEMaTHIECKOMY
MOJIEIHNPOBAHHIO;

4. CymiHOCTh KOMOMHHPOBAHHOTO MOAX0/1a K MATEMAaTHUECKOMY
MOJIETUPOBAHUIO;

5. TpuenMHCTBO IIpH ONHMCAaHWU 00BEKTa MoAeIHpoBaHus. TpeboBaHMs
K KaXX/I0 U3 COCTaBHOM YacTH MPH OMHUCAHUH O0BEKTa;

6. OCHOBHBIE 3TaIbl MOACTUPOBAHUS (C MOSICHSIOIIUMY TPUMEPAMH).
AHATUTHYECKHH ITOIXO0/ K CO3aHNI0 MATEMAaTHUECKUX MOJICIICH:

7. YpaBHeHHE U30TEPMBI XUMHUYECKOH PEaKIUHU TIPH PA3TAIHOM
croco0e BbIpaKeHHsI KOHIIEHTpally. BeipaskeHne ypaBHEHUS
M30TEPMbI XMMUYECKOM peakLuy B CTAaHJAPTHBIX YCIOBUSIX. CBsI3b
MEXTy KOHCTAaHTaMH PaBHOBECHS B 3aBHCHMOCTH OT CITOC0O0a OTTHCAHU
cocTaBa peakunoHHOW cMecu. COOTHOUIEHUS ISl KOHCTAHT PaBHOBECHUS
KN, Km, Kc B nugeansnom pactpope;

8. Meron TémkuHa-11IBapniMana pacuéra KOHCTAHT PaBHOBECHS
XUMHU4ecKol peakuuu. [loHsATHE O JIMHEHHON 3aBUCHMOCTH U
HE3aBHCHMOCTH YPaBHEHUI XMMUUECKUX peakiuil. OCHOBHBIE CIIOCOOBI
onpeeNeHNs JIMHEHHO He3aBUCUMBIX YPaBHEHUN XMMUYECKUX
peaxiuii;

9. BO3MOXHOCTH MOAECTHPOBAHUS MPH TEPMOJUHAMUIECKOM MOAXOJIE K
OIpEeIENICHUIO PABHOBECHBIX 3HAUEHUI yJaCTBYIOIIMX B XMMUYECKUX
peakiisx BemecTB. OCHOBHBIE JOCTOMHCTBA M HEAOCTATKH IIPH
TEPMOANHAMUYECKOM TIOAXO/IE.

10. OcHOBHBIE OHATHSA U ONpeeneHus popManbHONW KHHETUKU:
CKOPOCTh XUMUYECKOH PEaKIiH, CIOCOOBI €€ BBIPaKCHHUS,
MOJIEKYISIPHOCTD PEAKIMH, TOPSIOK PEaKIIH, YaCTHBIHN MOPSI0K
peaKuuu, mocTyIaT XuMHUECKOH KUHETUKH (ypaBHeHHe [ 'ynpa0epra u
Baare), koHCTaHTa CKOPOCTH XUMHYECKOH peakuuu (mpaBuio Bant-
T'odda, ypaBHeHHE AppeHiyca);

11. CxopocTh HEOOPATUMBIX PEaKnuii MepBOro, BTOPOTro, N-0ro
nopsiikoB. O6paTHMast peakiysi epBOro Mopsaka;

12. ObpaTtrmMas peaxifysi BToporo mopsaka (pa3oopaTh TOJbKO YaCTHBIN
ClTyJaii: OTCYTCTBHE B HA4aJIbHBIH MOMEHT BPEMEHH IIPOTYKTOB
peakunu, HayajabHble KOHIEHTPAIMY PEarnpyroIiX BeIIeCTB PaBHBI
Mexay coOoi). [TapannensHble peakuuu;

13. TTocnenoBarenpHBIC peaKInuy MEepBOTo MopsiIka (st TPEX
XMMHUYECKHUX COeNUHEHHH). Pa3o0parts pa3nudHble Cirydan
COOTHOILIEHHUS MEXKAY COOOH KOHCTAHT XUMHUECKUX PEaKIIHii;

14. O61ee ypaBHEHHE JUHAMHUKHA U CKOPOCTH XUMHUYECKOW PEaKIUH,
MPOTEKAONIeH B IOTOKE B PEKUME HJCANEHOTO BEITCCHEHNS.
HeoOpaTtnmast peakiusi mepBoro U BTOPOro MOPSAKOB, MPOTEKAIOIINX B
MIOTOKE B PEXKHUME HUJI€aIbHOTO BHITECHEHUSI.

15. O6paTrMmas peakuys IMepBOro H BTOPOTO IOPSIKOB, IIPOTEKAOMINX B
MIOTOKE B P&KMME HeanbHOro BeITecHeHus. [locnenoBaTensHas
peakuys nepBoro NOpsIKa, MPOTEKAIOIIAs B TOTOKE B PEXKUME
UJEANbHOrO BEITECHEHUSL.

16. KuHeTnKa rOMOI€HHBIX PEAKLUH, IPOTEKAIOIUX B PEXXUME
WJEANTBHOTO TIEpEeMEIINBaHUSL.

DKCHEpUMEHTAILHBIA MOJIX0/] K CO3/IaHUI0 MAaTEMATUYECKUX MOJIEIICH:
17. CraTucTUYECKUE METO/IbI aHAIN3a KCIIEPUMEHTAIbHBIX TAHHBIX:
OLIEHKA HCTUHHOTO 3HAYECHUS U3MEPSIEMON BETMUMHBI U €€ TUCTIEPCUH;
ornpeneNieHre rpyobIX OINOOK; CPETHEB3BEIICHHBIC OLICHKU
JIUCIIEPCUH; aHAJIN3 OJTHOPOJAHOCTH UCXOJHBIX OLIEHOK JIMCIIEPCHH.

18. Ompenenenue qOBEPUTENBHON OMIMOKHU SKCIIEPUMEHTAILHON
OIICHKH M3MepsieMoro napamerpa. OnpeeneHue Yuciia NoBTOPHOCTEH
OTIBITa, 00ECTICUYUBAOIIETO MOTYICHHE 33JaHHON JIOBEPUTEIBHOM
OIMOKH OLIEHKH OTpeenseMoro napamerpa. [IpoBepka HOpMaTbHOCTH
3aKOHA pacIpeeNeHusl.




19. Metox HanMeHBIINX KBaApaToB. CYIHOCT MIAHUPOBAHUS
9KCIIEPUMEHTA B CPABHEHHUHU C HEMOCPEACTBEHHBIM IPUMEHEHHEM
MeTo/]a HANMEHBINNX KBapaToB. CHMMETPHIHBIN W PABHOMEPHBIH
IUIaH OJHO(AKTOPHOTO HKCTIepIMeHTa [IpoBepka aileKBaTHOCTH
MOJTY4E€HHOTO YPaBHEHUS U €ro UCIOIb30BaHKE AJISl ONTHUMHU3AIIH
npouecca. [TonydeHue 3kcoHEeHMATBHON 3aBUCUMOCTH I10
pe3yabpTaTaM 0HO(pAKTOPHBIX IKCIEPHIMEHTOB.

20. MeTtox HaMMEHBIINX KBaPaTOB IIpU 00pabOTKe Pe3yIbTaTOB
MHOT0()aKTOPHOTO SKCHIEPUMEHTA. J[ByXypOBHEBBIi IIaH TIOJIHOTO
(akropHoro skcrepumenta [1OI2n. YpaBHeHHS, TOTydaeMbIe 110
pe3ynbTaram peanusanun wiaHoB [1OD2n. CtatucTryeckuii aHaIN3
3HAYMMOCTH OLICHOK KOA((HUIIMEHTOB YpaBHEHUS, €T0 aIeKBaTHOCTU U
paboTOCIIOCOOHOCTH.

21. ApoOusrit paxTopHsIi skciepumenT 1PO2n-n'. [ImanupoBanne
SKCIIEPUMEHTA IIPH U3MEHSIOIEMCS] BO BPEMEHH BIMSHUU HA IPOIIECC
HeY4TEHHBIX (pakTopoB. Vcnonb3oBanue miaHoB [1MI2n JIOD2n-n' mis
MOJTyYEHHs ypaBHEHHS TIporiecca B BH/E IKCIIOHSHITNATBHON
3aBUCHMOCTH.

22. MHOroypoBHEBble MHOTO(AaKTOPHBIE TIaHbI, HCIIOIb3YIOIIHNE
CBOMCTBA JaTUHCKUX KBaapaToB. [loctpoenue niuanos. [lomydenue u
WCTIONIB30BaHME IS ONITUMHU3AIINN YPaBHEHUH Pa3IIIHON CTPYKTYPBI.
23. IIpuMeHeHHe METOA0B MPUOIMKEHHBIX BEIYUCICHUH TIPH
00paboTKe pe3ynbTaToOB 3KCIIEpUMEHTOB. OLIEHKU TOUHOCTH U3MEPEHUIT
Y IPUOIIDKEHHBIX BRIYUCICHUH. ONeHKa TOYHOCTH OKOHYATEIHHOTO
pesynbrata. [IpakTiueckoe BEIYUCICHUE OMINOOK.

YucneHHble METOBI PELICHHS 3a/1a4, BO3HUKAIOIIUX MPH
MOJENHPOBAHHH!

24. Pemenue HETMHEHHOTO YPaBHEHUSI METOJIOM JIETIEHHS OTpe3Ka
Homnomiam;

25. Penienne HeMMHEWHOTO yYpaBHEHUs! MeTooM HbloTOHA;

26. PemieHne HEMMHEWHOTO YpaBHEHUS METO/I0M XOP/I;

27. Pemienue quddepeHuuanbsHoro ypaBHeHUsT MeToJoM Dielpa.
MoauduuupoBaHHbIH MeTO Dityiepa. Ananrtaiys MeToia Diliepa Ha
cirydaii cucteM muddepeHInaIbHBIX ypaBHeHHH. OcOOeHHOCTH
perrenns cucteM auddepeHnnaabHbIX ypaBHEHUH IPH MOJETHPOBAHUH
XTII;

28. Pemenue auddepeHnuansHoro ypaBHeHUs MetooM Pyrre-Kyra
4yeTBEPTOro nopsiaka. Ananranus meroga Pynre-Kyra Ha cioydai
cucreM nuddepeHInanbHbIX ypaBHeHHH. OcOOEHHOCTH peIeHus
cucteM auddepeHnanbHbIX YpaBHEHHH ITpU

KM3

Tewmsl pedpepaToB

5.2. TeMBI THCBMEHHBIX paboT

IIpumepHbIe TeMBI pedepaToB:

1) IIporHo3upoBanue nokazareseil kayectsa kokca M25 u M10;

2) IIporHop3upoBanue mokaszareneit kauecrsa kokca CRI, CSR;

3) [IporHo3upoBaHue MOKa3aTeNeil KauecTBa CMOJIBI KOKCOBaHMUS,

4) OnTUMU3aMsl cOCTaBa YroJdbHOM MIMXTHI 11 KOKCOBaHMUS,

5) [IporHo3upoBaHKe BHIXO/IA JICTYYUX BEIIECTB U3 IUXTHI HA OCHOBE
WCXOJHBIX YIJICH;

6) AIIUTHBHOCTH MOKa3aTeNel KauecTBa YroJIbHOM HIMXTHI;

7) MonenupoBaHue TEMIIEPaTypHOTO MPO(UIIT KOKCOBOTO IIHPOTa 110
NIMPUHE KaMePbl KOKCOBAHUSI.

5.2. Ilepeyenb paGoT, BHINOJIHSE

MbIX 1o AucuuniauHe (Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

Ha3Banne
paboTsI

IIposepsiemble
HUHIUKATOPBI
KOMITETCHITUIH

Copepxanue paboThI

P1

AynuTtopHBIE PabOTHI
OOG1ire Bonpochl
MOJICTTHPOBAHUS

AynutopHsie paboTsl. biox Ne (BJI):

BJI Nel «O611ue Bonpockl MOJACTHPOBAHUS

Nel. CocraBuTh OJIOK-CXEMy JUTS BBIYUCICHUS CYMMBI KBaIpaTOB
nepBeIX N 9ncen HaTypalabHOTO psija.

Ne2. CocraButh 610K-cXeMy IS pelieHus 3agaun. KakoBo Bpemst
HaJICHHs Tella, €CIIM U3BECTHBI BBICOTA, YCKOPEHHE, HaYaIbHas
ckopocTs. [IpuMedanue: mpeaycMoTpeTh KOPPEKTHYIO 00paboTKy Beex
BO3MOYKHBIX CTy4aeB: pellIeHHe He UMeeT KOpHel; OUH, 1Ba KOpPHS;
3aja4a He UMeeT (PM3UYECKOro CMbICIa.




P2

AynuTtopHBIE PabOTHI
AHaTUTHYECKHUH
ITOXOJT

BJI No2 «AnanuTuueckuii moaxona K MogenupoBanuio XTID»

Nel. Paccuntath HOHHO-MOJIEKYISIpHBINA cocTaB B npucyrctBuu KCN,
pactBopéHHOTO B KosimdecTBe C=10-5 Moib / 1. 3a1aThCcsl 3HAUYCHUAMU
pH B untepsane 0-14 1 4MCIEHHO PacCUUTATh HOHHO-MOJIEKYISPHBIN
COCTaB IaHHOW CHCTeMBI. Pe3ynbTaTsl IpecTaBUTh rpaUuecKy B
UH(OPMATUBHOM BHJIE (MCIIOIB30BATh JIOTAPU(PMHUUYECKYIO IIKAITY
BBIXO/IHOTO TapameTpa). Bee pacaérs! mpou3BecTr B TaOIMIHOM
IIPOLIECCOpE.

Ne2. PaccuntaTh HOHHO-MOJIEKYIISIPHBII COCTAaB pacTBOpa B
TPUCYTCTBUH PACTBOPEHHON YTIIEKUCIOTHI BO3IyXa. 3a1aThCs
3HaueHusamMH pH B unrepane 0-14 ¥ 4UCIEHHO pacCcUUTaTh HOHHO-
MOJIEKYJISIPHBIN COCTaB IaHHOM cucTeMbl. Pe3ynbTaThl IpeacTaBuTh
rpaduuecku B MHPOPMaTHBHOM BHAE (MCHOJIB30BATh
Jorapn(pMHIECKYIO IIKaJTy BEIXOIHOTO nmapamerpa). Bee pacaérs
MPOU3BECTH B TAOIMYHOM IIPOLIECCOPE.

Ne3. 3nauenue pH pactBopa perynupyercs U3MEHeHHEM KOHLEHTPAIUU
conpl. Paccunrath koHneHTpanuio [CO3-] HOHOB B pacTBOpE, € YUETOM
pacTBOPEHHOMN YIIIEKUCIOTHI BO3AyXa. 3a1aThcs 3HaueHussMu pH B
unTepBaje 0-14 1 YUCIEHHO PacCUUTATh HOHHO-MOJIEKYJSPHBIA COCTaB
JJAHHOW crucTeMBbl. Pe3ynbTaThl IpeiCTaBUTh ITpadIecKy B
WHPOPMATUBHOM BH/IE (HCIIOIB30BATH JIOTAPU(HMUIECKYIO IITKATY
BBIXOJIHOTO MapameTpa). Bee pacuérs! mpousBecTy B TaOIUIHOM
IpoLeccope.

Ne4. TIpu xaxom 3HaueHuH pH gocTHraeTcst mpakTHYEeCKH MOJHOE
ocaxxaernne MnS (ITPMnS = 2.5*%10-10), congepkamierocst B pacTBope B
konuuectse 0,005 mMonb, pu ynotpebnernu 50 % u30bITKa ocaguTens.
Pacuér npoussectu Ha 1 1 uccaenyemoro pactsopa. Bee uncnennsie
pacdETHI MPOM3BECTH B TAOIMIHOM IIPOIIECCOpPE, aHATTUTHICCKUE
3aMHCH NIPEAOCTaBUTh B OymMakHOM Bue. M3 kakux cooOpaskeHuit
HAaXOJMTCs KOHLEHTpalus Maprania [Mn2+], u MeXxIy KakuMu
XAUMHYECKUMH (POPMaMH OCYIIECTBISIETCS MaTepHaIbHEIN OaaHc 10
cepe U30BITOYHON KOHIICHTPAIl! OCATUTEIS?

NeS. TIpumep 5. PaccuuTarh paBHOBECHBII COCTaB ra30BOM (asbl IiIst
YCTaHOBUBILETOCS TEP-MOJMHAMUYIECKOTO PABHOBECHS TOTy4EHUS
BOJISTHOTO Ta3a 110 PEaKIIHsAM:

B manHOM 3amaHHM HOCTATOYHO OTPAHHUHTECS BBIBOJOM KyOHUECKOTO
ypaBHeHUs oTHOcuTenbHO pCO.

Ne6. OneHUTE ¢ PU3UKO-XUMIYECKOW TOUKH 3PSHUS, IPU KAKOM
3raveHnn pH nponcxoaut nepexon PbSO4 B Pb(OH)2. N3menenne pH
npoucxoaut 3a cuét NaOH.

B cucteme npennonaraercsi MpoTeKaHUE CIEAYIOIUX XUMUYECKHX
peaxuuii:

YpaBHEHHE MaTepHaIbHOTO OaaHca:

YpaBHEHHE 21EeKTPOHEHTPAIbHOCTH:

[TpumedaHwe: IpH pEIICHNH 331a9H HEOOXOJIMO TI0 HMMEFOIITMCST
YPaBHEHUSIM COCTAaBUTh CHCTEMY HEJIMHEHHBIX ypaBHEHUH, U3 He
BBIBECTH YPaBHEHUE:

W3 cipaBOYHBIX TaHHBIX HEOOXOMMMO ONIPEIETHTh KOHCTAHTHI
xumudeckux peakuuit K1 — K6 coorBercTByromux peakuuii (1)-(6).

W3 npaxkTtuueckux coo0pakeHui yCTaHOBUTD, C KAKON TOUHOCTBIO
HEoOXOIMMO BEIYHCIIATE 3HaUeHHe pH.

HennnreitHoe ypaBHEHNE HEOOXOANMO PEIINTH YETHIPHMSI METOAMHU:
rpaduyecKuM, MOJOBUHHOTO AeneHusi, HerotoHa, xopa. Crenats BEIBOA
0 OBICTPOTE CXOMMOCTH KaXK/I0TO U3 METOJIOB IPH 3a/IJaHHOM TOYHOCTH
MOJTYIaeMOTO Pe3yNbTaTa, a TakKe IPUTOTHOCTH JUTS PEIIeHUS 3a0a4un
(PU3UKO-XIMHYECKOTO MOAEIUPOBAHHS.

PaccmoTpers 9BpHCTHYECKHI METO/, OCHOBaHHBIH Ha crenuuke
perraemMoii 3a1aun, pelIeH:s] CHCTEMBI HeTMHEHHBIX ypaBHEHHIH.

Bce BerumCIEHNS IPON3BECTH B TAOIMYHOM HPOIECCOPE.

Ne7. TTonp3ysch pe3yabTaTamu 3aa4i Ne6 HCKITIOUUTh U3 CHCTEMBI
HEJMHEHHBIX YpaBHEeHUH ypaBHeHHE (3). PemnTh nosydeHHy0 CUCTEMY
YpaBHEHUH 3BPHCTHYECKUM MeTo1oM. CenaTh BBIBOJ O BIHSHUH
ypaBHeHUs (3) Ha MOJEIHPYEMYI0 CUCTEMY U HTOrOBOE 3HaueHue pH.
No8. TTonb3ysck pe3yabTaramu 3a1a4u Ne6 UCKITIOYUTh U3 CUCTEMBI
HEJIMHEHHBIX ypaBHeHHUH ypaBHeHue (3) u (5). Pemnte nmomydennyro
CHCTEMy YpaBHEHHUI IBpUCTHUCCKAM MeTo oM. CIenaTs BEIBOJ O
BIMSAHUY ypaBHeHU (3) 1 (5) Ha MOAETUPYEMYIO CUCTEMY U UTOTOBOE




3HayeHue pH.

No9. TTonb3ysck pe3yabTaramu 3a1a4 Ne6 UCKITIOYUTh U3 CUCTEMBbI
HeJMHEHHBIX ypaBHeHui ypasHeHue (1), (3), (5). Pemnts momydennyro
CHCTEMy YpaBHEHUI IBpUCTHUECKAM MeTo0M. CIenaTs BEIBOJ O
BJIMSHUY ypaBHeHUs (1) Ha MOAETUPYEMYIO CUCTEMY U UTOTOBOE
3HayeHue pH.

Nel0. PemmTs HenMHEHHOE ypaBHEHNE U3 3a1a4H (6) C TOMOIIBIO
BCTPOCHHBIX (DYHKLUI CHeHaIu3upoBaHHoi mporpamMel MathCad.
CpaBHHTH NMOTY4YEHHOE 3HAaYEHHE C YK€ MOTy4EHHBIMU.

Nell. PemmTh cucTeMy HEMTMHEHHBIX ypaBHEHUH U3 3a1a4 (6) ¢
MOMOIIBIO BCTPOEHHBIX (DyHKIMH CIIennaTn3HpPOBaHHON IIPOTPAMMBI
MathCad. CpaBHUTE MOJIydEHHOE 3HAUCHHE C yXKE OTYUYECHHBIMU.
Nel2. Vcxons u3 mOHATHS TMHEHHAS 3aBHCUMOCTh/HE3aBICUMOCTh
XAMHYECKHUX PEaKIHii, C TOMOIIBIO BCTPOSHHBIX MaTEMaTHIECKUX
¢ynxuuit MathCad st cucremsl peakiuit

OmnpeenuTh KOINYECTBO JIMHEHHO-HE3aBUCUMBIX XUMHYECKUX
peakriid. UTo 3TO 03HAYACT C TOYKH 3pEHHUS MaTEMaTHIECKOTO
OMNMCAHUA JaHHOU CHUCTEMbI peaKiuil.

Nel3. Ins HeoOpaTHUMOIl peakluy MepBoOro nopsiaKa:

CocraButh audQepeHuaIbHoe YpaBHEHHE CKOPOCTH U3MEHEHHUS
KoHIeHTparmu A. Pemmuts moydeHHoe nuddepeHnnanbHoe ypaBHeHIES
MeTofoM Ditnepa, MOAU(UINPOBAHHBIM MeTooM Jitnepa, Pyrre-
Kyrra. Cnenats BBIBOJA O TOUHOCTHU KaXKAOTO U3 METOJIOB B CPAaBHEHUU
Ipyr ¢ apyroM. [lns pacuéra MpUHATE CIEAYIOIINE 3HAUCHNS
HEH3BECTHBIX ITAPAMETPOB:

CO0A= 0,7 monb/1; k1=0,001 1/c; h= 0,1 (mmar uHTErpUpOBaHHUS).

Nel4. Jlnst mociieoBaTenbHOM CXeMbl HEOOPATUMBIX XUMHYECKUX
peaxiuii mepBoro nopsaka: A

CocraBuTh cucteMy 1uddepeHnInaTbHbIX YPABHEHUH U PEIIUTS €€ C
HOMOLIIBI0 MeToIa Diinepa, MoauduIpoBaHHOTO Diinepa, Pynre-Kyrra
4-oro nopsiaka. Crenath BEIBOA O TOYHOCTH HOTy4aeMOTO PEIIeHUS,
CpaBHMBAsI METOBI ME&XTY COO0H. [y pacuéra MpHUHATE CIEAYIOLIHE
3HQUEHUS HEM3BECTHBIX apaMeTPOB:

C0A= 0,5 moup/it; COB= COC=0 mous/i1; k1=0,05 1/c; k2=0,07 1/c; h=
0,1 (mar HHTErpUPOBAHN).




P3

AynuTtopHBIE PabOTHI
OKcnepUMEHTAIbHBI
i moaxon

BJI Ne3 «OxcnepruMeHTaIbHBIN MOIX01)

Nel5. C manéxHocteio P = 0,95 obeciednTh 0THOPOTHOCTE
MPEICTABICHHBIX B TAOIHUIIE JAHHBIX, UCKIIOUUB TPyObIe OMIHOKY.
Pemienne nanHo# 3a1a4n OCYILIECTBUTH HA OCHOBE JIBYX METO/I0B:
IpaBuiIa 26 ¥ KpUTEPHsI MAaKCUMAaJIbHOTO OTKJIOHEHUS T. Pacuérsl
BBITIOJTHUTH C UCIIOJIF30BaHHEM TaOJIIMIHOTO ITPOIIeccopa.

Nel6. C momobio aHamu3a 0OJHOPOJHOCTH CpeAHUX. [laTh 3aKIIOUCHUE
0 Bo3MOxHOCTH npeumyinectsa (P = 0,95) ogHoro anmapara nepen
JPYTUAM TI0 TIPOU3BOIUTEIIHHOCTH.

PacuéThl BEIMOTHUTE C UCTIOIB30BaHUEM TaOJIIMYHOTO MIPOIIECCOpa.
Nel7. Ins nmpoBepkH MpaBUIILHOCTH BOJIbTamMrepomerpuyeckoit (BA)
MeTouKH onpeneneHus kaamus Cd HCoiip30Batn aTOMHO-
abcopOmoHHyI0 (AA) METOUKY, HE COJIEPIKAIYI0 CHCTEMAaTHIECKON
norpenrHocTty. IIpu aHanu3e 0AHOTO U TOTO ke 00BEKTa MOTYUCHBI
cneayronie pe3yabTatsl (Hr / Mt Cd):

BA: 20,5; 22,4; 23,4; 20,8

AA: 23,5; 20,1; 19,9; 19,2; 19,0; 22,8

Copep KT 11 BOJBTaMIIEPOMETPUYECKasi METOAMKA CUCTEMATHIECKYIO
MOrpenrHocTb?

Pac4&ThI BBIMOIHUTE C HCIIOIB30BAHUEM TaOJIMIHOTO Mpolieccopa 6e3
HCII0JIb30BaHUs CIEIMaIbHOW HAaJACTPOUKH.

Nel8. Pemuth 3amaqy Nel7 ucronb3yst HaACTPOUKY TaOJIHMIHOTO
mporeccopa.

Nel9. Hcnionb3ys TpU pa3aMyYHbIX FEHEPUPYIOLIUX COOTHOLIECHUS,
COCTaBUTD IUIaHBI dKcriepuMeHToB JIMDD25-2. 3anucats GopMyIIbl IS
pacuéra k03 PUITMEHTOB THHEHHON MOIENH.

Ne20. Ha ocHOBE TaTUHCKHUX KBaJpaToOB COCTABUTh I THYPOBHEBBII
IUIaH NATH(HAKTOPHOTO YKCIIEPUMEHTA JUTS HCCIIeN0BAaHH IIpolecca
UH(ppaKpacHOH! CYyIIKK TPaHYTHPOBAHHBIX MAaTEPUAJIOB B BAKyyMe IPH
HMITYJTECHOM SHEpromnoasoje. [1oIyduTs MaTeMaTHIecKyro B BUIC
CYMMBI HETMHEHHBIX (QYHKIHH ¥ HAWTH ONTHMaJIbHbIC 3HAYCHU
PEKUMHBIX ITapaMeTPOB MPoLecca: MIOTHOCTH TEIIOBOTO MOTOKA Ha
noBepxHocTH ciiost matepuaina Cl (B1/cM2), TonmimHa ¢ost IpoIyKTa
CII (Mm), mnamerpa rpanyn CIII (Mm), BemmanHs! paspspkerns CIV
(MM. pT.cT.) U ckBakHOCTH MMITynbca CV (%,0THOIIEHHE BpEeMEHU
paboThl HH(pPAKPACHOH CYLIHIIKH K 00IIEMY BPEMEHH MPEObIBAHKS B
CYIIIIBHOM Kamepe). Brrxomom mpomecca y (pyo/T) Wil KpUTEpHEM
ONTHMAJIBHOCTH NIPHUHSATA BETMINHA MPUBEAEHHBIX JOXOI0B C YIETOM
MIPOU3BOJUTENBHOCTH YCTAHOBKU U MOTPEOIIEMON MOIIHOCTH.

P4

AynutopHbie paboTbl
KomOuHMpOBaHHBIH
MOJXOT

BJI Ned4 «KoMOWHUPOBAHHBIN TTOIXO1»

Ne 21. o narHeIM paboTs! [Koke u xumust. 1978. Ne 8. C.12-14] Ha
ocHoBe [1®D 24 paccunraTs 3HaUeHNS K03()(HUIIMEHTOB IMHEHHOM
MOJIENH [T IPOTHO3UPOBAHUS MOKa3aTesel kauecTBa Kokca M25 u
M10, cpaBHUTH UX C MPEAJIOKEHHBIMU B CAMOW HaY4HOU CcTaThe.
Yka3zaHue K BHIIIOJIHEHHIO 3aanus: Ha jucte TI1 B uHpOopMaTHBHOM
BUJIE CO3JaTh TaOIHIly IITaHUPOBaHUs dKkcniepumenTa [1DD 24, BBectn
cpelHue 3Ha4YCHUS TIoKa3aTelneil kayecTBa kokca M25 u M10 u
paccuuTaTh KO3 GUIIMESHTHI THHSHHON MOJICITH.




P5 JlononHuTeNnbHbIE 1) ANTOpPUTM peIIeHUS] HEeTMHEIHOTO ypaBHEHHUS METOJ0M
TeMBbI AJIs Xop7;
MPAaKTHYECKUX 2) ANTOPUTM peIeHNUs HeTMHEHHOTO YPaBHEHHS METOIOM
3aHATHI HrroTona;
3) ANTOPUTM peIIeHUs] HENUHEHHOr0 ypaBHEHUs] METOJIOM
JIETIEHHs] OTPE3Ka MOTOoJIaM.
4) HVcrionp30BaHme makeTa MpUKIATHEIX mporpamM MathCad
JUI PELICHUs HENMHENHBIX YpaBHEHUM;
5) AnroputM penteHust TuddepeHINaNbHbIX YpaBHEHUI
MeTOoJI0M Diinepa.
6) Anroput™ pemeHns 1uddepeHnnaabHbIX YpaBHEHUI
MOIU(PHULIHUPOBAHHBIM METOIOM Diiepa.
7) ANTOpUTM pelieHus TUPPEPeHITHATBHBIX YPaBHEHUIH
MmeronoM Pynre-Kyra yeTBéproro nopsaka.
8) Hcnonp3oBaHKe makeTa MpUKIATHEIX mporpamM MathCad
Jutst petenus auddepeHnnaibHbIX YpaBHEHHH;
9) Pemenne cucrem anddepeHIManbHBIX YpaBHEHHH METOI0OM
Oitnepa, MoanUIMPOBaHHBIM MeTonOM Jitnepa, Pynre-Kyra.
10) Hcnonb3oBanne nakera NpukiIagHbix nporpamMm MathCad
JUIsL petieHus cucteM JuddepeHInanbHbIX ypaBHEHUH.
11) IpakTHyeckuil aHATHN3 CYIIECTBYIOIINX MOJENEH B 00IacTh
npodecCHOHANBHON KOMITETEHIINH (IIPOTHO3UPOBAHHE TIOKa3aTeNe
KadyecTBa kokca M25 u M10) B makere MathCad.
12) Vcrionp30BaHNe BCTPOSHHOW HAJCTPOMKH TaOIMIHOTO
mporeccopa s PEHIeHHs 3a/1a4 MaTeMaTHIeCKOTro
IpOrpaMMHUPOBaHHUS.
13) Hcnonp3oBanue nporpamMmbl MathCad amist pemenus 3amad

5.3. OueHouHble MaTepuaIbl, HCNOJIb3yeMble IS IK3aMeHa (onucaHue OUJIeToB, TECTOB U T.IL.)

DopMoii MPOMEKYTOUHOH ATTECTALIMH [0 TUCLMILTHHE SBISIETCS SK3aMEH.

Hwmxe npencrasnen odpaser Ouiera Ui dK3aMeHa, POBOJIUMOTO B YCTHOH opme.
MMHHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPABOBAHIS POCCUMCKOI ®EJIEPALTAN
DenepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTElIbHOE YUIPEKICHHE BBICIIEr0 0Opa30BaHUsI
HALIMOHAJIbHBIM UCCJIEJIOBATEJILCKHIN TEXHOJIOTMYECKHI YHUBEPCUTET
«MUCuC»

HOBOTPOULIKUI ®UITUAT

Kadenpa maTeMaTHKy 1 €CTECTBO3HAHUS
BUJIET Ne 0

JucrunnumHa: «MogaenupoBaHie XUMUKO-TEXHOJIOTHIECKHIX ITPOIIECCOBY
Hanpasnenue: 18.03.01 «Xumuueckast TEXHOJIOTHS»

®opma oOyueHus: ouHast

®opma npoBeeHNS SK3aMEHA: YCTHAS

1. OO01ee npeAcTaBiIeHHe 0 MOJEN. MaTeMaTHUeCKie MOJIENU: ONpeAeIeHUe; TOCTOMHCTBA U HEAOCTATKHU, 110 CPABHEHHUIO
¢ npyrumu hopmamu TipeacTaBieHus Mozean. [lousaTre «MoaenupoBanue». Kiiaccudukanus MaTeMaTHUECKUX MOJIETICH;
2. Pemenne HenmMHEHHOrO ypaBHEHHUSI METOJIOM JIEJIEHUSI OTpe3Ka IOToJIaMm.

3amgaga. B nByx mabopaTopusx IpH ONpeneneHn: KpeMHIS B OHOIOTHYecKOM MaTepraie TuddepeHnnarsHo-
CHEeKTPO(GOMETPHUECKUM METOJOM MOTYUHIH CIIETYIoIe pe3ynbTaTsl (%):

1-0,84; 0,95; 0,91; 0,91

II-0,90; 0,82; 0,96; 0,91; 0,81

CyiecTByeT JIM 3HaUNMOE PACXOXkKACHUE MEeX Ty pe3ylIbTaTaMu JAByX JabopaTtopuii? Eciu HeT, 00be1MHNUTE NaHHBIE B OJHY
BBIOOPKY, paccUMTaiTe cpeanee u aoBepuTenbublii uaTepBai (P = 0,95). Ecnu aa, npoBeanTe pacy€Thl Iis K01 JJaOOpaTOPHH B
OTHENHEHOCTH.

CocTtaBui: K.T.H., JoueHT Kadeapslt MuE J .. Anexcees
3aB. kadenpoit MuE A.B. llIpanéna

5.4. MeToauka oLleHKH OCBOeHHsI JUCHMILUINHBI (MoayJs, npakTuku. HUP)

Texymuit KOHTPOIB!

1) 3amaumn

2) KOHTPOJBHBIE BOIIPOCHI (Ha OCHOBE BOIPOCOB K 3K3aMEHY)
3) pedepatsbl.

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas jurepartypa




6.1.1. OcHoBHas JIMTepaTypa

ABTOpLI, COCTaBUTECIIN

3ariaBue

bubnuoreka

I/ISZ[EITGJ'IBCTBO, rong, 3JI. aapecC

JI1.1 | AT Jpsuxo MaremaTnueckoe 1 Mocksa: MUCuC, 2007,
MMHUTAIUOHHOE
MOJIETUPOBAHNE
MPOU3BOJICTBEHHBIX CHCTEM:
MoHorpadus
JI1.2 | b.S.CoBetoB, MonenupoBaHHE CUCTEM. Mocksa: Beicmias mkona, 2003,
C.A fIxoBneB IIpakTukym: yue6HOE Hocobne
JI1.3 | AJO.3akreiim OO1as XuMu4YecKas M.:JIoroc, 2012,
TEXHOJIOTHSI: BBEJICHUE B
MOJIETUPOBAHNE XUMHUKO-
TEXHOJIOTHYECKUX TPOIECCOB:
VYueb.mocobue
JI1.4 | H.A.Camoiinos [Ipumeps! 1 3a7a4u 10 Kypey CII0, Jlans, 2013,
"MaremaTtrueckoe
MOJICITUPOBAHUE XUMHKO -
TEXHOJIOTHYECKHUX MPOLECCOB":
Y4ebHoe mocodne
JI1.5 | AM. I'ymepos Marematnyeckoe CTI0, Jlans, 2014,
MOJETUPOBAHNE XUMUKO -
MaTeMaTHYECKUX MPOIECCOB:
VYdebHOE Tocobue
JI1.6 | Cabnun A.B. MonenupoBaHre XUMHUKO- H® HUTY MUCucC, 2016,
TEXHOJIOTHYECKUX IPOIECCOB! www.nf.misis.ru
yueOHOe mocodue
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENH 3arnaBue bubnuoreka WznarenscTBO, O, 371. aapec
JI2.1 |H.A.bypmucrposa MaremaTtuueckoe M.: Jloroc, 2010,
MOJIETUPOBAHNE
9KOHOMHYECKUX HPOLECCOB!
MoHnorpadus
JI2.2 |B.B. bynanos, T.H. XuMu4eckasi KHHETHKa: Jlans, 2014,
JlomoBa, B.B. Pribkun |ydebHoe mocobue
JI2.3 | Conosres B.II., OpraHu3anus SKCIIepUMEHTA: THT, 2016,
Boraros E.M. yaeOHOe mocooue
6.1.3. Meroauyeckue pa3padoTku
ABTOPBI, COCTAaBUTEITH 3arnaBue Bubnmoreka W3patenbcTBO, rOf, 371. axpec
JI3.1 |B.AKapacés, OpraHu3anus SKCIIepUMEHTA: M.: MUCuC, 1986,
JI.3.PymmuHCKHi VYde6Ho - MeTo1. mocodue: http://elibrary.misis.ru
N105
JI3.2 | b.JL.Kamupus, Opranu3anus 3KCIIEepUMEHTa! M.: MUCuC, 1986,
B.A.Kapacés, Meroa. ykazanus : N1174 http://elibrary.misis.ru
P.C.Tuwmakosa
JI3.3 | Pymmunckwuii J1.3. Opranu3anus 3KCIIepUMEHTa! Poranpuatr MUCuC, 1984,
Y4eOHOo-MeTogruuecKoe http://elibrary.misis.ru
nocodbue Ne 1071
6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHeT»
91 |Iowuck crareit xxypuana Fuel, n3natensctso Elsevier https://www.sciencedirect.com/journal/fuel
72 | ba3a nannbix "Tepmudeckue Konctantsl BemecTs" http://www.chem.msu.su/cgi-bin/tkv.pl?show=welcom.html
73 | Caiit mist 3arpy3ku Maxima https://ru.vessoft.com/software/windows/download/maxima
D4 | Caiit ma 3arpy3ku SMath Studio https://ru.smath.com/cloud/
6.3 Ilepeuennb NPOrpaMMHOro odecrneyeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | AnruBupyc Kaspersky Endpoint Security s 6nsneca-Pammpennsriit Rus Edition 150 -249 Node 1y EDU RNW Lic.

I1.3

Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;




I1.4 | Windows Server Standart 2012R2 Russian OLP NL AcademicEdition 2Proc.
I1.5 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
I1.6 | Microsoft Office 2007 Russian Academic OPEN No Level
I1.7 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
6.4. Ilepeuenn MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOdecCHOHANBHBIX 023 TaHHBIX
N.1 |ba3za nannbix "Tepmuaeckue Koncrants! Bemects" http:/www.chem.msu.su/cgi-bin/tkv.pl?show=welcom.html
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. | Haznauenue OcHaienue
114 VYueOHas  aymuropust i1 3aHATHH | KoMmuiekt ydaeOHoH Mebenn Ha 56 MecT I 0Oydaromuxcs,
JICKIIHIOHHOTO THIA, MPaKTUYECKHUX | | KOMIIBIOTEp [UIsl IIPENO/IaBaTeN s C BHIXOJOM B MHTEpHET, 1
3aHATHH CTAIlMOHAPHBII KOMIBIOTEp Ui npenogaBarens (y Bcex
BBIXOJ, B MHTEPHET), IPOCKTOp, OKpaH HACTEHHBIMH,
KOMMYTaTOp, JOCKa ayIuTOpHas MeJoBas, BeO Kamepa
Logitech, moctyn x OUOC Yausepcutera MUCHC uepe3
JUYHBIA KaOuHerT Ha twiatdopme LMS Canvas u Moodle,
nuneH3noHHble  mporpamMmel  MS  Office, MS  Teams,
arTuBupyc Dr.Web.
127 VYueOHas maboparopus (kommbloTepHBIH | KoMmiekt yaeOHoi Mebenn Ha 24 MecT Ui 00yJaroImuxcs,
KJIacc) 12 cranuoOHapHBIX KOMIIBIOTEPOB JUIl  CTYAEHTOB, 1
CTAllMOHAPHBII KOMIBIOTEp Ui npenogasarens (y Bcex
BBIXOJ, B MHTEPHET), IPOEKTOpP, WHTCPAKTHBHAs JOCKa,
JOCKa ayJuTOpHas MeJoBas, KOMMYyTaTop, BeO Kamepa,
JIOKyMeHT-Kamepa, goctyn k OHWOC  VYHuBepcurera
MUCHUC dyepe3 nuuHblii Kabuuer Ha mmiardpopme LMS
Canvas u Moodle, nmunen3nonnsie nporpammel MS Office,
MS Teams, antuBupyc Dr.Web.
123 VYueOHas maboparopus (kommbloTepHBIH | KoMmuiekt yaeOHoi Mebenn Ha 12 MecT 1 oOydaromuxcs,
KJIacc) Kabuner KypCOBOTO n|12 crauuoHapHBIX KOMIIBIOTEPOB JUIl  CTYAEHTOB, 1
JMIUIOMHOTO NPOSKTUPOBAHWYS, | CTAllMOHAPHBIH KOMITBIOTEp IJIs TmpenojasaTens (y Bcex
CaMOCTOSATEIBbHOM paboThl 00YJalOMmUXCS | BBIXOA B HMHTEPHET), IMIPOEKTOP, 3KpaH, KOMMYTaTrop, BeO
KaMmepa, JOCKa-(QIUIYapT MarH.-MapKepHas IIepeBIDKHAS,
noctyn k OUOC VYuueepcutera MUCHUC uepe3 muuHbIN
kabuner H©Ha miatrpopme LMS Canvas wu  Moodle,
nuneH3noHHble  mporpamMmel - MS  Office, MS  Teams,
arTuBupyc Dr.Web.

8. METOAUYECKHE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

HO)II‘OTOBKa K l'[pOMe)KyTO‘IHOﬁ aTTeCTalluu MO0 JUCHUIUIMHE 3AKITI0OYACTCA B U3YUYCHUN TCOPETUICCKOTO MaTepraia o KOHCIIEKTaM
JIeKIUH, UICTOYHUKAM OCHOBHOM U JIONIOJIHUTENIBHOM JIUTEpaTyphl, BKIIOUasl TEMbl CAMOCTOSITEILHOIO U3YUEHHs], OPUEHTUPYACH Ha
CIUCOK KOH-TPOJIBHBIX BOIPOCOB 110 COOTBETCTBYIOIIHM TEMaM.

ITpu camocToATETFHOM M3YdeHHUH MaTepraia PEKOMEHIYeTCs 3aHOCHTH B TETPalb OCHOBHBIC ITOHATHS, TEPMUHBI, (POPMYITHPOBKH
3aKOHOB, ()OPMYIIBI M ypaBHEHHS, BEIBOABI IO M3ydaeMoil Teme. M3yuenue mo60ro Bompoca He0OX0JUMO IIPOBOJUTE HA YPOBHE
CYIIHOCTH, a HE Ha YPOBHE OT/IENbHBIX SIBICHHI. DTO CrocoOCTBYET 60Iee TiTy0OKOMY 1 IIPOYHOMY YCBOCHHIO MaTepHaa.

B citydae 3aTpyaHeHus TpH U3yYEHUH JUCIUILUIMHBI CIITyeT 00pamarhes 3a KOHCYJIbTAIMEH K MpenojaBarento. Bee JeKInoHHbIe
MaTepHalbl, a TAKKe MpakTHIeckue 3aaanus npuseneHsl B LMS Canvas o agpecy kypca https://Ims.misis.ru/enroll/XHRX69

ITpoBeneHue sK3aMeHa:

DK3aMeH 110 JaHHOH JUCIUIUIMHE IPOBOIUTCS B YCTHOH (popMe 10 SK3aMEeHAIMOHHBIM OMIIeTaM, KaXKIbIil N3 KOTOPBIX BKIFOUAET 2
TEOPETUIECKHX BOIPOCA U OJHO NMPAKTUUECKOE 3aJaHHE.

IMTokazaTenu u KpUTEPHU OLICHUBAHUS YK3aMEHA:

— Ha OIICHKY «OTJIMYHOY (5 6ayutoB) — 00yJaroIUiics IeMOHCTPHPYET BEICOKHI YPOBEHb OCBOCHHUS KOMITETEHIINI, BCECTOPOHHEE,
CHCTEeMaTH9eCKOe 1 TITy0OKOoe 3HaHHE y4eOHOTO MaTe-praia, CBOOOIHO BBITIOIHACT IPAKTHUECKUE 3a0aHNsI, CBOOOTHO OIepupyeT
3HAHUSMH, YMCHHU-SIMH, IPUMCHSCT UX B CUTYAIUSX HOBBIIICHHON CIIOKHOCTH.

— Ha OIICHKY «XOpoIIoy (4 0aia) — 00yJaroImuics TeMOHCTPHPYET CPSAHUI yPOBEHh OCBOCHHS KOMIICTCHIMIA: OCHOBHBIC 3HAHHUS,
YMEHUS OCBOEHBI, HO JIOITYCKAIOTCS He3HAYHUTEIb-HbIe OIIMOKH, HETOYHOCTH, 3aTPYAHCHUS NP aHATUTHIECKUX OTIePaIisX,
HepeHoce 3HAaHWH U YMEHHI Ha HOBbIE, HECTaHJAPTHBIC CUTYAIIUU.

— Ha OIICHKY «YIOBJIETBOPUTENBHOY (3 Oayuta) — 00yJaroNuiAcs JEMOHCTPHPYET MOPOTOBBIH YPOBEHb OCBOCHUI KOMIICTCHIIUII: B
XO071e KOHTPOJIBHBIX MEPOTIPHATHI JIOITYCKAFOTCS OIIHOKH, TPOSBISICTCS OTCYTCTBHE OTICIBHBIX 3HAHMH, YMCHUI, HABBIKOB,
00yJarONHICS HC-ITBITHIBACT 3HAUNTENBHBIC 3aTPYAHCHUS [IPU OIIEPUPOBAHNY 3HAHNUSIMH M YMEHHSAMH [IPH UX TIe-PEHOCE Ha HOBEIC
CHTYallUH.

— Ha OIICHKY «HEY/IOBJICTBOPHUTEIBHOY (2 Daiia) — o0OyJaroIuiicss IeMOHCTPHPYET 3Ha-HUs He Oonee 20% TEOpEeTHIECKOTO
MaTtepHaa, JOITyCKaeT CYIECTBEHHBIE OITMOKH, He MOJKET IT0Ka3aTh HHTEIUICKTyalIbHbIe HABBIKH PENICHHS POCTHIX 3a/1ad.

— Ha OIICHKY «HEYHOBIETBOPUTETbHOY (1 Oam) — oOywaromuiics He MOXKET IOKa3aTh 3HAHHUS Ha yPOBHE BOCIIPOU3BEACHHUS U




| 00BSICHEHUS I/IH(l)OpMaHI/II/I, HE MOXKCT MOKa3aTh UHTCI-JICKTYaJIbHbIC HaBbIKW PCIICHUS MMPOCTLIX 3a/J1a4.




