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cootBerctBytomeii OITOIT BO 18.03.01 Xumuueckas TEXHOJIOTHS XUMHYECKas TEXHOJOTHS MPUPOJHBIX SHEPTOHOCHTECH W
YIIIEPOAHBIX MaTepUaioB IPOTOKOMI OT 27.11.2025 Ne68.

Pabouast mporpamma o1o0peHa Ha 3aceJaHuH
Kadenpa matemaruku u ecrecrBo3Hanusi (HoBorpouukmii puauan)

IIporoxon ot 11.03.2026 r., Ne3.

PykoBoaurens nonpaznenenus llIsanésa Auna BukroposHa.



1. HEJIX OCBOEHUSA

1.1|ens: M3yuuTh TEOpETHUECKUE U IPAKTUUECKUE OCHOBBI MOACIHPOBAHUS XMMUKO-TEXHOJIOIMHYECKHUX IIPOLIECCOB

1.2 | 3amaun:

1.3(- HU3Yy4YUTb OCHOBHBIC MCTOABI IIOCTPOCHUA, YUCJICHHOTO PCIICHHW A, pCaTu3allun (Hpe}lCTaBJ’ICHI/Iﬂ) 1 UCCJICAOBAHMA C
TIOMOIIBIO KOMIIBIOTEPHBIX MTPOTPAMM MATEMATUICCKUX M011ene171;

1.4| - ocBOUTH CYMECTBYIOINE OCHOBHBIC MaTEMaTUICCKUE MOJIEIIN, NCTTIOJIB3YEMBIC ITPU ONMMCAHUN XUMHUKO-TEXHOJIOTHYCCKUX
IIPOUECCOB;

1.5| - HayuuTh CBOOOTHOMY YTEHUU COBPEMEHHBIX MaTeMAaTHUECKUX MOJIeNIel B 00IacTH PO (hecCCHOHATBHON KOMIETEHITUH
(KOKCOXUMHMST).

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI

bnox OIT: b1.B

. BaHMA K NPeIBAPUTEILHOM MMOATOTOBK YAIOIIErocs:
2.1 TpebdoBa eIBa € 0l MOATOTOBKE 00y4aI0IIeroc

2.1.1 OooraieHue MoJie3HbIX HCKOTaeMBIX

2.1.2 TexHoI0THs U UCTIOJIh30BaHUE yriaepoaHbIX MaTrepuaioB

2.1.3 | AHanuTHYecKas XUMHS U PU3UKO-XUMUYECKHE METO/IbI aHAIN3a

2.1.4 | Xumus BEICOKOMOJIEKYJSIPHBIX COeTMHEHUI

2.1.5 | Xumus

2.1.6 |Wudopmaruxa

2.1.7 | YueOHas mpaxkTuka

2.1.8 | Xumuueckas TEXHOJIOIUS TOIUIMBA U YIIIEPOAHBIX MaTepUAIOB

2.1.9 | MaccooOMeHHBIE TPOIECCHl XUMUIECKOH TEXHOIOTHN

2.1.10 | ®usnueckas XUMHUS

2.1.11 |HaueprarenbpHas reOMETpUS U HHXKCHEpHAs rpaduka

2.2 Jucuuniaunbl (MOAYJIH) U MPAKTHKH, AJI51 KOTOPHIX 0CBOeHHE JAHHOM JMCUUNJIMHBI (MOAYJIs1) HEOOXOAUMO KAK
npejuecTBylonee:

3. PE3YJIbTATBI OBYYEHMUA 11O JUCHUIIIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMHA
KOMIIETEHIIUAAMH

OIIK-1: Cnoco0eH H3y4aThb, AHATU3HPOBATh, HCII01b30BATh MEXaHU3MbI XUMHYECKHX PeaKIuii, MPOHCXOAALIUX B
TEeXHOJIOTHYeCKUX MpoIeccax H OKPYKAaloIeM MHpPe, OCHOBBIBAsICh HA 3HAHUSAX 0 CTPOEHHH BelllecTBa, IIPUPO/ie
XHMHYECKOi CBSI3M M CBOMCTBAX Pa3JHYHBIX KJIACCOB XUHMHYECKHUX 3JIEeMEHTOB, COeTHHEHMIi, BeIleCTB H MaTepPHAJIOB,
OCYIeCTBJIATH MOAETHPOBAHNE, AHATH3 H IKCIIePHUMEHTHI B LieJIX NPOBeJeHIs N1eTAIbHOr0 HcCIeJ0BAHMA /ISl pelleHus
3aJa4 B NpodeccHOHATBHOI 00J1acTH

3HaTh:

OIIK-1-31 IIPUPOYy XUMHUUYECKOM CBA3U U CBOMCTBA PA3JIMYHBIX KIACCOB XUMHMUYECKHX 3JIEMEHTOB, COCMHEHUM, BEILIECTB
U MaTepuanoB

OIIK-1-32 oCHOBHBIE METOBI M CPEACTBA MPOBEACHUS IKCIIEPUMEHTATBHBIX HCCIICAOBAHUN M UCTIBITAHUH C YI€TOM TpeOOBaHU
TEXHUKH 0€30I1aCHOCTH

OIIK-1-33 MeTOI0JIOTHIO HAYIHOTO 3KCIIEPIMEHTa, OCHOBEI 00pabOTKH 1 0000IIeHNS SKCIIEPIMEHTATIBHBIX JAHHBIX B BUJIE
HayYIHBIX OTYETOB, JOKIANOB U IPE3CHTAIHI

IIK-2: Cnoco0eH BbINOJIHAThL TEOPETHYECKUE PACYEThI M IKCIIEPUMEHTAIbHBIC PA00ThI B 00J1aCTH XUMHYECKOI'0
NPOHU3BOJCTBA, ONUPASACH HA MOCIeJHUE JOCTHKEHN HAYKH ¢ IPUMEHEHHEeM HAMITYYIINX JOCTYNHBIX HU(POBBIX
TEXHOJIOTHH

3HaTh:

IIK-2-31 ocHOBHBIE HCTOYHUKH HHPOPMAITUH; KITaCCUPHUKATUOHHBIE OMOIHOTpaduuecKue CUCTEMBI

ITK-2-32 coBpemeHHbIe HHYOPMAIIOHHBIE TEXHOJIOTHA

OIIK-1: CniocoGeH u3y4aTh, aHAJIM3UPOBATh, HCII0Jb30BATh MEXAHU3MbI XMMHYECKHX PeaKLMii, IPOUCXOASIIINX B
TeXHOJOTHYeCKHX NPoleccax M OKPY:KaloleM MHpe, OCHOBBIBASICh HA 3HAHUSIX 0 CTPOCHUH BelllecTBa, MPHpoIe
XHMHYeCKOi CBSI3M M CBOMCTBAX Pa3JMYHBIX KJIACCOB XUMHYECKHX 3JICMEHTOB, COe/IHHEHHIl, BeIleCTB H MAaTepHAJIOB,
OCYIIECTBJIATH MOJAETMPOBAHNE, AHATIN3 M IKCIIEPHMEHTHI B IIeJISIX MPOBeIeHUS 1eTAJbHOT0 HCCIeI0BAHNS VISl PelIeHHs
3aja4 B npogeccuoHaNbHOI 00/1acTH

Ymers:

OIIK-1-V1 AQHATM3MPOBATh OCHOBHBIE MEXaHM3MbI XUMUYECKUX PEAKIIMNA, MPOUCXOASIINX B TEXHOJIOTHYECKUX MPOIIeccax
U OKPY’KAIOILIEM MHpe




OIIK-1-Y2 BbIOHpaTh CIIOCOOBI U CpPeACTBA H3MEPEHHH 1 IPOBOIUTH IKCIIEPUMEHTANBHBIC HCCIIEJOBAHNS, UCTIBITAHUS MO 3aJJaHHOM
METOJUKE

IIK-2: Cnoco0eH BBINOJIHATH TeOpeTHYECKUEe PacyeThbl M IKCIIEPUMeEHTATbHbIe Ppa0oThl B 00J1aCTH XUMHY€ECKOr0
TMPOU3BO/JCTBA, ONMUPASICH HA MOCJIeTHUE HO0CTHKEHUS HAYKH ¢ IPUMEHEeHHeM HAWJIYYIINX JOCTYIMHbIX HH(PPOBBIX
TEXHOJIOTHii

Ymers:

ITK-2-VY1 rpaMoTHO 00paboTaTh HAYYHO-TEXHUYECKYIO HH(POPMAITHIO IO BHIOPAHHOU TeMe M 0(OPMUTH aHATUTHYCSCKHA 0030P

[IK-2-¥Y2 npoBoanTs 06paboTKy HH(MOPMAINH ¢ HCIOIB30BaHNEM IPUKIIATHBIX IPOTPAMMHBIX CPEJCTB Chepbl MPoQhecCHOHATEHON
JeTENEHOCTH

OIIK-1: Cnoco0eH u3y4aThb, aHATU3HPOBATh, HCI01b30BATh MEXaHU3MbI XUMHYECKHX PeaKIuii, MPOHCXOAALIUX B
TEeXHOJIOTHYeCKUX MpoIeccax H OKPYKAaloIeM MHpPe, OCHOBBIBAsICh HA 3HAHUSAX 0 CTPOEHHH BelllecTBa, IIPUPO/ie
XHMHYECKOi CBSI3M M CBOMCTBAX Pa3JHYHBIX KJIACCOB XUMHYECKHUX 3JIEeMEHTOB, COeTHHEHMUIi, BeIleCTB H MaTepPHAJIOB,
OCYIeCTBJIATH MOAETUPOBAHNE, AHATH3 H IKCIIePHUMEHTHI B LieJIX NPOBeJeHIs N1eTAIbHOr0 HcCaeJ0BAHMA /ISl pelleHus
3aJa4 B NpodeccHOHATBHOI 00J1acTH

Baanern:

OIIK-1-B1 HaBBIKAMH aHATH3a MEXAaHU3MOB XHUMHUYECKHAX PEaKIUH, IPOTEKAIOINX B TEXHOJIOTHUECKHUX MIPOIIEcCcax

OIIK-1-B2 ciocobamu 06pabOTKU M MPEICTABICHHUS ITOJTyYCHHBIX JAHHBIX M OLIEHKH MOTPEITHOCTH PE3YITaTOB H3MEPEHHH

IIK-2: CiocoGeH BBINOJHATH TEOPETHYECKHE PACUYEThl H IKCIIEPUMEHTAJIbHBIE Pa00THI B 00J1aCTH XMMHY€CKOT0
MPOU3BOACTBA, ONMUPAACH HA MOCJACAHUEC TOCTUKCHUA HAYKU C MIPUMEHCHUEM HAWJITYYIIUX JOCTYIMHBIX Hﬂ(l)pOBle
TeXHOJIOTHii

Baanern:

[IK-2-B1 meTomamu moucka, cbopa 1 KITacCu(pHUKAINN HAyIHO-TEXHIUECKOH HHPOpMaUH

[1K-2-B2 HaBbIKamMu OJIB30BaTEIIsl CETEBBIX KOMIBIOTEPHBIX TEXHOJOTHI U 0a3 JaHHBIX B CBOCH MPO(ecCHOHATFHOM 001acTH

4. CTPYKTYPA U COJAEP)KAHUE

Kona HaumenoBanmue pa3nenoB u | Cemectp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATHUSA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 3J1. sieMble
KOMIeTeHI U pecypcbl padoThI
Paznen 1. O61ue Bompocskl
MO/eTUPOBaHUS
1.1 OO11ee TOHATHE MOJICITH. 5 2 OIIK-1-31 JIT.1J11.2 P1

MHoroo6pasue Gpopm OIIK-1-33 JI1.3J12.2J13.
MPEICTABIICHUS] MOJICIIH. OIIK-1-B1 2
[TonsiTHie 0 MaTeMaTHIECKOM 013232354
MoaenupoBaHud. OCHOBHBIE D596

MOJIXO/IbI K IOCTPOCHHIO
MaTreMaTH4CCKUX MOJCIICH.
AHATUTHYECKUH TTOJIXO0]T K
MO/ICTTUPOBAHHUIO.
DKCHepUMEHTATbHBIN
MOAXO0 K MOJICITMPOBAHHUIO.
KomOnHMpOBaHHEIH TOAX0]
K MOJIETTUPOBAHHUIO.
OCHOBHBIE 3TaIbI
MOCTPOCHUS MaTEMaTHIECKUX
Mozenel. TpueguHcTBO
rpoiiecca MOJISITUPOBAHUS :
Moiens /JIex/

1.2 N3yueHne MareMaTHuECKUX 5 5 I1K-2-31 OIIK- | JI1.4J12.1J13.
Mojenel u3 OHoJIorun 1-B2 1
(MoO1eTh XUITHUK-)KEPTBA) 1 2133

BOCHHOTO Jiena (MOJIelb
TarkoBoro 6os /Cp/

Paszgen 2. AHATMTHYECKHIA
MOJIXO0/




2.1

[TonsTHE O
(DU3UKOXMMHUYCCKOM
MozenupoBanuu. OCHOBHbIE
CBEJICHUS U3 Kypca
"®uznueckas XuMus'".
Tepmonnnamuka
XUMHYECKHX NIPEBPALLICHUN.
HarpaBieHue XuMUUYECKHX
peakuuii. YpaBHeHue
M30TEPMBI XUMHUECKOM
peakuuu. CriocoObl OMTUCaHUS
KOHIEHTPALH
pearupyromux BeIecTB.
Nzmenenune sneprun [m66ca
B X0/l peakluu. Y paBHEHUE
H30TEPMBI XUMHUYECKOM
PEaKINH B CTAHIAPTHBIX
ycnoBusax. CBs3b MEXIY
KOHCTaHTaMH PaBHOBECHS B
3aBHCHUMOCTH OT criocoda
OIIMCaHMs COCTaBa
PEaKIMOHHON CMECH.
I'ereporenHoe xummuyeckoe
paBHOBECHE: 3alIUCh
KOHCTaHT PaBHOBECHSI.
OnpezneneHre KOHCTaHT
PaBHOBECHS IPU PA3IUUHBIX
Temneparypax. Ilonsatue o
JIMHEHHOW 3aBUCUMOCTH
XUMUYECKUX peakLuil.
Merton Témkuna-11IBapimana
JUIs pacyéra KOHCTaHT
paBHOBecusl. Pacuér
KOHCTaHTbI paBHOBECHS Ha
OCHOBE PaBHOBECHBIX
KOHLEHTpALUH
pearupyromux BeIecTs.
Pacuér paBHOBeCHBIX
KOHIEHTpPALUK Ha OCHOBE
KOHCTaHTBI PaBHOBECHS.
Meroauka pacu€ra
PABHOBECHBIX KOHIICHTpAIH
MIpHU OTHOBPEMEHHOM
MIPOTEKAaHUU HECKOJIBKUX
peaknuii (MeToauKa
MO/ICITUPOBAHHS
PaBHOBECHOTO COCTaBa
pactBopa). OrpaHnueHus
TEPMOAUHAMHYECKOTO
MOJAX0/a B Cliy4yae
MoJepoBaHus (pacuéra)
paBHOBeCHOTO cocTaBa /JIex/

OIIK-1-31
OIIK-1-Y1
OIIK-1-B2

JI1.3J12.1
J12.2]13.2
510520354
3596

P2

2.2

IIpencrasienue anropurma B
Bujie Onok-cxeM. Pemenue
3aj1a4 B TAOJIHMYHOM
nporeccope. /TIp/

[K-2-31 TIK-2-
V1 OIIK-1-B2

JI1.3J12.1J13.
2
22

23

WmnynbcHas
XapaKTepUCTHKA, CIIOCOOBI
noJiyueHus B Matlab.
I'padmaecknit BeiBox. /Cp/

I1K-2-31 OIIK-
1-33 OIIK-1-
B2

JI1.3J12.2J13.
2
Ol

2.4

Pemienue paccMOTpEHHBIX Ha
MPaKTHKE 33/1a4 C MOMOIIBIO
BCTPOCHHBIX (DYHKIUH
MaKeTOB TPHKIIATHBIX
nporpamm /Cp/

10

OIIK-1-33
OIIK-1-Y1

JI1.4J12.1J13.
2
Ol




2.5

Kunernueckue

0COOCHHOCTH MPOTEKAHMS
XUMHUYECKHX PEaKLIU.
Mertoauka cOCTaBIICHUS
CHUCTEM YpaBHEHUH,
OIUCBIBAIOLIUX PABHOBECHBIC
KOHILIEHTPAI[UH BEIECTB,
MPUHUMAIOLIUX y4acTHe B
XUMHYECKHX

peaknusx /Jlex/

OIIK-1-31

JI1.3J12.2J13.
1
01 54 56

2.6

UucneHnHoe perieHre
nudpepeHIHATEHBIX
YpaBHCHUH, OJTYYCHHBIX Ha
OCHOBE YpaBHEHUH
(dhopmansHOI KuHEeTHKH /T1p/

OIIK-1-Y2
OIIK-1-B1
OIIK-1-B2

JI1.1J11.2
J1.3
JI1.4J12.1J13.
2
o1

2.7

Pemienue paccMOTpEHHBIX Ha
MPaKTHKE 33/1a4 C MOMOIIBIO
BCTPOCHHBIX (DYHKIUH
MaKeTOB IPUKJIATHBIX
nporpamm /Cp/

10

I1K-2-32 OIIK-
1-33 OIIK-1-
V1 OIIK-1-B1

JI1.1J11.2
J1.3
JI1.4J12.1J13.
2
92 33 26

P2

Paspnean 3.
JKCnepUMEHTATbHbIN
MOIXO0/

3.1

CratucTHYecKnue MeTOIbI
aHAIIN3a SKCIIEPUMEHTATLHBIX
JIaHHBIX.
OKCHepUMeHTATbHBIE OICHKA
UCTUHHOTO 3HAYCHUS
u3MepseMoil ciyyaiHON
BEJIMYMHBI U €€ TUCIIEPCU.
Omnpenenenne rpyoObIx
OomMOOK Cpear Pe3ysbTaToB
MOBTOPHOCTEMN OMbITA.
CpenHeB3BeIICHHBIE OICHKA
nucnepcud. AHanus
OJHOPOAHOCTH UCXOJHBIX
OLIEHOK AUCIEPCHUM.
Ornpenenenue
JIOBEPUTETHHON OLITHOKU
9KCIEPUMEHTATIbHON OLIEHKU
MU3MEpSIeMOTO TapaMeTpa.
Omnpenenenne gyucia
[IOBTOPHOCTEH OIbITA,
00ecreunBaroLIero
MOJIy4€HUE 331aHHON
JIOBEPUTETHHON OLTHOKH
OILICHKH OTIPEEISIEMOTO
napametpa. [IpoBepka
HOPMATBHOCTH 3aKOHA
pacnpenencuus. /JIex/

OIIK-1-V1

J1.2
JI1.3J12.2J13.
2
01525455

P3

32

IMepBuuHas 06paboTKa
9KCIIEPUMEHTATBHBIX
nanabIx /TIp/

I1K-2-32 OIIK-
1-33 OIIK-1-
B2

JI1.3J12.1J13.
2
01 93 06

KOYYHHI'

33

IMepBrunas o6paboTka
JAHHBIX B [TAKETaX
MPUKITATHBIX Iporpamm /Cp/

10

OIIK-1-31
OIIK-1-32
OIIK-1-33

JI1.3J12.1J13.
2
3105203354
3506

BUPTYaJIbHBIN
THIOTOpUAT

34

IInanuposanue
9KCIIEPUMEHTOB B TaOIHYHOM
nporeccope /IIp/

OIIK-1-V1
OIIK-1-Y2
OIIK-1-B1

JI1.1J11.2
J1.3
JI1.4J12.1J13.
1J13.2
3132




3.5

IInanupoBanue u

00paboTKa pe3ybTaToB
0IHO(haKTOPHOTO
IKCIIEPUMEHTOB.
Popmanuzanus
9KCIEPUMEHTAIbHBIX JaHHBIX
METO/I0M HauMEHBIINX
kBanparoB. CUMMETPUYHBIN
Y paBHOMEPHBIN IJIaH
0IHO(haKTOPHOTO
skcnepumenTa. IIposepka
aJIeKBaTHOCTH MOJTYYEHHOTO
YpaBHEHHUS U €r0
WCIIOJIB30BAHHE JUTS
ONTHMU3AILIMH TPOLIEcca.
[Tonmyuenue
SKCIIOHEHIMATHHON
3aBHCHUMOCTH T10
pesyabTaram
0/1HO(DaKTOPHBIX
9KCTIEPUMEHTOB.
JIByXypOBHEBBIE ILIAHBI
MHOTO(aKTOPHBIX
9KCTIEPUMEHTOB. MeTox
HaMEHBIINX KBAIPaTOB MPU
00paboTKe pe3yIbTaToB
MHOTO()aKTOPHOTO
HKCTIEPUMEHTA.
JIByXypOBHEBBI IL1aH
MOJHOTO (PaKTOPHOTO
skcriepumenTa [1DI2n.
VpaBHEHUS, I0Ty4acMBbIe 110
pe3ysbTaram peanusaiuu
mianoB [1P32n.
CrarucTuyeckuil aHanus
3HAQYMMOCTH OIIEHOK

KO3 GHUIIMEHTOB ypaBHEHHUSI,
€ro aJIeKBaTHOCTHU H
paboTOCTIOCOOHOCTH.
JpoOHbIii pakTOpHBIH
skcriepument 1dO2n-n'".
ITnanuposanue
9KCIEpUMEHTA NIPU
W3MEHSIOIEMCS BO BpEMEHH
BJIMSTHUN Ha [IPOIIECC
HEYYTEHHBIX (haKTOPOB.
Hcnonb3oBanue m1aHOB
[ID32n ADI32n-n' mist
MOJIy9eHHS YPaBHEHHS
mpoliecca B BUeE
9KCHOHEHIMATLHOM
3aBUCHMOCTH. PaccMoTpenme
HPUMEpPOB.
MHoroypoBHeBbIE
MHOTO(aKTOPHBIC IIJIaHbI,
HCIIOJIb3YIOIIUE CBOMCTBA
JIATUHCKHX KBaJPaTOB.
[Toctpoenue miaaHoB.
IMonydenne u UCTIONB30BAHNE
JUTSL OTITUMU3ALAHT
YpaBHEHUH pa3IuyHON

CTPYKTYDBIL
/JIex/

[K-2-31 TIK-2-
32 OIIK-1-B2

JI1.4J12.1J13.
1J13.2
510520354
3596




3.6 W3zyuenue crarei, 5 12 MK-2-Y1 IIK-2 | JI1.3J12.1J13. P4
MOCBSILEHHBIX CO3JAHUIO -Y2 IIK-2-B1 2
MoJieNieil Ha OCHOBE TIK-2-B2 €]
TUTAHUPOBAHUS
skcnepumenta /Cp/
Paznea 4.
Kom0unnpoBanHbIil noaxon
4.1 Oco0eHHOCTH 5 2 TIK-2-Y2 T1K-2 JI1.2 P4
KOMOWHHUPOBAHHBIX -B1IIK-2-B2 | JI1.3J12.2J13.
MaTeMaTHYEeCKUX MOJIEIIEH. 2
Paccmotpenue 2133055
MaTeMaTHYeCKUX MOJIeeH 13
obnacTu npodeccnoHaNbHOM
KOMIETEHINH
(IpOTrHO3UPOBaHME
MoKazareJieil KauecTBa KoKca
M25 u M10). /JTex/
4.2 [IpakTrueckas peanuzarus 5 4 OIIK-1-31 J1.2
HEKOTOPBIX CYIIECTBYIOIINX OIIK-1-Y1 JI1.3J12.2J13.
MaTeMaTHICEKUX MOJCIIeH OIIK-1-B2 2
JUTSL TPOTHO3UPOBAHUS 22 2536
nokasaresieil kauecTBa KOKca
B TAOJIHMYHOM
nporueccope /Tlp/
43 Nzyuenne 0030pHBIX cTareit 5 20 TIK-2-31 IIK-2- | JI1.1J12.1J13. P5
B 00JTaCTH MOJICTUPOBAHUS U V1 IIK-2-B1 2
MPOTHO3UPOBAHUS TIK-2-B2 OIIK- 21922 55
rokazaresieil kauecTna 1-32 OIIK-1-
kokca /Cp/ VY1 OIIK-1-B1
Pasnen S. IloaroroBka k
KOHTPOJbHBIM
MepONpUsITUSIM U
BBINOJIHSIEMBIM padoTam
5.1 O06beM vacoB 5 26 TIK-2-Y1 OIIK JIT.1JI1.2 KM1,K
CaMOCTOSTENILHOM PabOTHI HA -1-32 OIIK-1- J1.3 M2
noarotoBky k KM /Cp/ V1 OIIK-1-B1 JI1.4J12.1
JI2.2713.1
J3.2
212233
5.2 O06bem gacoB 5 10 MK-2-V1TIK-2 | JI1.1J11.2 KM3
CaMOCTOSTENILHOM PabOTHI HA -B2 OIIK-1-Y1 JI1.4J12.1
moarotoBky k BP /Cp/ OIIK-1-B1 J12.2J13.1
J3.2
013223335
26
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KoutposabHble MeponpuaTHs (KOHTPOJIbHAsI padoTa, TeCT, KOJIOKBUYM, 3K3aMeH M T.I), BONPOCHI JAJs
CaMOCTOSITEIbHOM MOAT0TOBKHU
Kon KontponsHoe Iposepsembic
KM MepOTIpHsTHE WHIUKATOPbI Bormpocsr A moAroToBKu

KOMIIETCHIINI




KMl

KonTpoubHas
pabota

OIIK-1-31;0I1K-1-
32;0I1K-1-33;0I1K-
1-V1;0IIK-1-
V2;0IIK-1-B1;0IIK
-1-B2;I1K-2-31;I1K-
2-32;TIK-2-V 1;I1IK-2
-V2;I1IK-2-B1;I1K-2-
B2

OrneHuTh ¢ GU3UKO-XUMUYECKON TOUKH 3PEHHS, IPU KaKOM 3HAUCHUH
pH npoucxoaut nepexon PbSO4 8 Pb(OH)2. U3menenne pH
npoucxoaut 3a cuét NaOH.

B cucreme npenmnosaraeTcs IpOTEKaHUE CAEIYIOMIMX XUMUUECKUX
peaxiuii:

VYpaBHEHHE MaTepUAITBLHOTO OanaHca:

VpaBHEHHE 3IEKTPOHEUTPAIBHOCTH:

[Ipumeuanue: Ipu perIeHUH 3a0a494 HEOOXO0 MO [0 UMEIOMIUMCS
YPaBHEHUSIM COCTaBUTh CUCTEMY HEJIMHEWHBIX YPaBHEHHH, U3 Heé
BBIBECTH ypaBHEHHE: I3 CIpaBOYHBIX TaHHBIX HEOOXOIMMO OTIPEIEITUTD
KOHCTaHThI XuMudeckux peakuuil K1 — K6 cooTBeTcTBYyrOIUX peakui
(1)-(6).

W3 npakTuyecknx cooOpaKeHUH yCTaHOBUTD, C KAKOI TOUHOCTBIO
Heo0X0AMMO BBIUMCIIATE 3HaueHue pH. HemuHeliHoe ypaBHEHME
HEOOXOIMMO PEIIUTh YeTHIPHMS METOAaMU:

rpau4ecKuM, IOJIOBUHHOTO JeieHus1, HploToHa, xopa. Caenarb BbIBOJ
0 OBICTPOTE CXOJMMOCTH KKIOTO N3 METOJIOB IIPH 3alaHHOH TOYHOCTH
[I0JIy4aeMOT0 Pe3yJbTara, a TAKKE IPUTOAHOCTH JJIs PEIICHUs 3a1a4u
(hU3UKO-XUMHUYECKOTO MOJICIMPOBaHUsA. PaccMOTpeTh 9BpUCTUUECKUI
METO/I, OCHOBAaHHBII1 Ha criel(UKe pelacMot 3a1a4uu, PEIeHNs
CUCTEMBI HEJIMHEWHBIX ypaBHEHUH. Bee BbIUMCIEHUS IPOU3BECTU B
TaOJIMIHOM TIPOLIECCOPE.




KM2

Bompocs! k 3auéry ¢
OIICHKOM
(IpoBOANTCS YCTHO)

OIIK-1-31;0I1K-1-
32;0I1K-1-33;0I1K-
1-V1;0IIK-1-
V2;0IIK-1-B1;0IIK
-1-B2;I1K-2-31;I1K-
2-32;TIK-2-V 1;I1IK-2
-V2;I1IK-2-B1;I1K-2-
B2

O0mue BONPOCH MOAETUPOBAHUS:

1. O01ee npeacTaBIeHNE 0 MOICIH. MareMaTnueckue MOIeIH:
OTIpeieNIeHNe, JOCTOMHCTBA U HEOCTATKH, [0 CPABHEHHIO C APYTUMHA
(opmamu npencraBneHus Moaenu. [IoHATHE «MOIETUPOBAHUEY.
Knaccudukanus MareMaTnaeckux Moese;

2. CyIHOCTb aHATUTHYECKOTO MOIX0/1a K MAaTEMaTHYECKOMY
Mozenuposanuo. Mozaenuposanue X TII npu aHATUTUYECKOM NTOAXOJIE;
3. CymHOCTb SKCTIEPUMEHTAIFHOTO MOAX04a K MATeMaTH4YeCKOMY
MOJIETHPOBAHUIO;

4. CymHocTh KOMOMHHPOBAHHOTO ITOIX0/1a K MaTEeMaTHYECKOMY
MOJIETTHPOBAHUIO;

5. TpueAMHCTBO MPU ONKCAHUU 00BEKTa MOJeNUpoBanus. TpeboBaHus
K K@KIOH M3 COCTaBHOW YacTH MPH ONMUCAHUH 00BEKTa;

6. OCHOBHBIE 3Talbl MOICIUPOBAHHSA (C TTOSCHAIOIINMH IIPHIMEPAMN).
AHaIUTHYECKUH MOJIXO0JI K CO3IaHUI0 MaTeMaTHYECKHUX MOJIEIICH:

7. YpaBHEHHE U30TEPMbI XMMUUECKON PEAKIUU MIPU Pa3THUYHOM
croco0e BEIpaKeHUs KOHIIEHTpaIiy. BeipaxkeHre ypaBHEHHS
M30TEPMBI XUMUYECKOH PEaKIiH B CTAHAAPTHBIX yCIOBHAX. CBA3b
MKy KOHCTaHTaMU PAaBHOBECHSI B 3aBUCHMOCTH OT CII0C00a OIHCAHUS
COCTaBa PeakMOHHON cMecu. COOTHOMIEHHS AJIsl KOHCTAHT PaBHOBECHUS
KN, Km, Kc B nneansnom pactope;

8. Meron Témkuna-11IBapuiMaHa pacuéTa KOHCTaHT PaBHOBECHS
XUMHUYecKoH peakuuu. ITonaTue o TMHEHHON 3aBUCUMOCTH U
HE3aBUCHMOCTH yYpaBHEHUH XUMUYECKUX peakiuii. OCHOBHEIE CIIOCOOBI
OTIpeeNICHUs] TMHEHHO He3aBUCHMBIX YPAaBHEHUH XUMUYECKIX
peaxuuii;

9. Bo3M0>KHOCTH MOJEAMPOBAHUS [TPU TEPMOJIUHAMUYECKOM MOAXO0E K
OTIpeIeNICHNIO PABHOBECHBIX 3HAYCHUH yJaCTBYIONIUX B XUMHIECKUX
peakmusx BemecTB. OCHOBHBIE JOCTOMHCTBA U HEJOCTATKH IIPU
TEpPMOJMHAMUYECKOM MOAXOE.

10. OcHOBHBIE TOHATHS U OTpeieNieHAs (POPMATHHON KHHETHKH:
CKOPOCTh XMMHUECKOH PEaKIUH, CIIOCOOBI €€ BEIpaKEHHUS,
MOJIEKYJIIPHOCTb PEaKIMH, HOPSIOK PeaKkIuy, YaCTHBIM MOPSIIOK
peakIMu, NOCTyNaT XUMUIeCKOH KuHeTHKH (ypaBHeHue ['ynpadepra n
Baare), KOHCTaHTa CKOPOCTH XUMHUECKOH PeaKIiu (TIPaBUIO
Bantlodda, ypasHeHUEe Appenuyca);

11. CkopocTb HEOOpaTHMBIX PEaKIi IEpBOTro, BTOPOTo, N-0ro
nopsikoB. OOparuMast peaknus epBoTo HOPSIIKa;

12. Obparumast peakuusi BTOpOTro mopsaka (pa3zo0pars TOJIBKO YaCTHBII
ClTy4ail: OTCYyTCTBUE B Ha4aIbHBI MOMEHT BPEMEHHU MPOIYKTOB
peaKIMu, HadalbHble KOHLEHTPALUU PEarupyIoIiX BELIECTB PaBHbI
MeXIy coboit). [lapannensHble peakiny,

13. IlocnenoBarenbHbIE PEAKIHH IIEPBOTO MOPsAKa (I TPEX
XMMHUYECKUX coeinHenuit). Pa3o6parh pasnuuHble cirydau
COOTHOIICHUS MEXIy cOO0H KOHCTaHT XMMHUYECKHIX PEaKIIHi;

14. Obmee ypaBHEHHE ANHAMHUKH F CKOPOCTH XUMHUECKOH peaknuy,
IpOTEKalIel B IOTOKE B PeXKUME HICATLHOTO BHITECHEHHS.
HeoOparumast peakiys IepBOro ¥ BTOPOTo NOPSAKOB, IPOTEKAIOIINX B
MIOTOKE B PEXMME HCATFHOTO BHITECHEHHUS.

15. Obparumast peakuus IepBOTO U BTOPOTO MOPAIKOB, MPOTEKAOIIUX B
MOTOKE B PEXXUME HEATbHOTO BhITecHeHHs. [locnenoBarensHas
pEaKIys IIePBOTO MOPSIKA, TPOTEKAIOIIAS B TIOTOKE B PEXKUME
U/ICATHHOTO BHITECHECHUS.

16. KuneTrka roMOT€HHBIX PEaKLUil, IPOTEKAIOIINX B PEKUME
U/I€aTIbHOTO TIepEMEIINBAaHNs. DKCIIEPUMEHTAIBHBINA OAX0[ K
CO3JIaHMIO MaTeMaTHIECKUX MOJICIICH:

17. CratucTudeckue MeTObl aHATH3a YKCIIEPUMEHTANBHBIX NaHHBIX:
OIIeHKa HCTHHHOTO 3HAY€HHs U3MEPAeMOi BETHIHHBI U €€ AUCTIEPCUH;
onpeiesicHre rpyObIX OIMMOOK; CPETHEB3BEIICHHBIC OIICHKU
JICIIEPCHUN; aHATH3 OHOPOJHOCTH UCXOIHBIX OIICHOK JUCIEPCHU.

18. Omnpenenenue JOBEPUTEILHOM OMINOKH IKCIIEPUMEHTATBHON
OILIEHKH H3MepsieMoro napameTpa. OnpesieneHye ynciaa NoBTOPHOCTEH
OTIBITA, 00ECTIEYNBAONIETO MTOJTydeHHUE 3aJaHHOH TOBEPUTEIHHOM
OIIMOKH OLIEHKH OIpeesieMoro napaMeTpa. IIpoBepka HOpMATLHOCTH
3aKOHA pacHpeeNeHHs.

19. Meron HauMeHbIIMX KBagpaToB. CyIIHOCTb INIAHUPOBAHUS
OKCIIEPUMEHTA B CPAaBHEHHUH C HETIOCPEICTBCHHBIM IPHUMCHEHHEM
METO0/1a HAMMEHBIINX KBafipaToB. CUMMETPUYHBIH U paBHOMEPHBIH




IUIaH 0JHO(haKTOPHOTO dKcrepuMenTa [IpoBepka afeKkBaTHOCTH
MOJY4€HHOTO YPaBHEHHs U €r0 UCIOJIb30BaHHUE I ONTHMU3ALUH
npouecca. [loxydeHne SKCIOHEHITHATEHOH 3aBUCHMOCTH TI0
pe3ysbTaTaM 01HO()AKTOPHBIX SKCIICPUMEHTOB.

20. MeToa HauMeHbBIIUX KBaIPaTOB Mpu 00paboTKe pe3ynbTaroB
MHOTO(aKTOPHOTO SKCIICPUMEHTA. J[ByXypOBHEBBIH IIJIaH IIOJIHOTO
(axTopHOTO 3KCcTIepuMenTa [IDI2n. YpaBHeHNUs, TOTydacMbIe IO
pesynbpTaraM peanu3anui miaHoB [1O32n. CrarucTHueckuil aHaTN3
3HaYUMOCTH OLIEHOK KO3()(PHIIMEHTOB ypaBHEHNUS, €TO /ICKBATHOCTU U
paboTOCTIOCOOHOCTH.

21. Apo6usrit axTopHslil skciepument JDI2n-n'. [InanupoBanue
9KCIIEpPUMEHTA PH U3MEHSIOIEMCS BO BpeMEHH BIMSHUU Ha ITPOIIECC
HEY4ITEHHBIX (hakTopoB. Mcnonb3oBanue mianoB [1OI2n JIDD2n-n' s
TIOJIy9eHHs YPAaBHEHHMS TIpoliecca B BUIE SKCITIOHEHINATBHON
3aBHCHUMOCTH.

22. MHOTrOypoBHEBbIE MHOTO()AKTOPHbIE IIJIaHbI, HCIIOJIb3YIOIINE
CBOWCTBA JIATHHCKUX KBanpaToB. [loctpoenue mranos. [loxydenne n
WCTIOJIB30BAaHME JUTS ONITHMHU3AINH YPAaBHEHUH Pa3IMIHON CTPYKTYPBL.
23. [IpuMeHeHne MeTO10B NPUOIKEHHBIX BEIYUCICHUH TpH
00paboTKe pe3ysIbTaToB IKCIEPUMEHTOB. OLIEHKN TOYHOCTH H3MEPCHUH
W IPUOMIKEHHBIX BRIYUCICHUH. OIleHKa TOYHOCTH OKOHYATEIIFHOTO
pesynbTara. [IpakTiHueckoe BEIUUCICHUE OMHOOK. UHCIeHHbIE METO B
pelieHus 3a1a4, BO3HUKAIOUIUX PU MOAEIUPOBAHHN!

24. PenieHne HEIMHENHHOIO YPaBHEHUS METOJO0M JIEIECHUS OTpe3Ka
HOTIOJIaM;

25. Pemienue HeIMHEHHOTO ypaBHeHUsI MeToA0M HbloTOHa;

26. PenieHre HENIMHEHHOTO YpaBHEHUSI METOIOM XOPII;

27. Pemenne nuhepeHIHANEHOTO YPaBHEHHS METOZIOM DJierpa.

Mo nudunnmpoBaHHbIi MeTO Ditnepa. AnanTanusi MeToaa Jilnepa Ha
cirydail cucreM nuddepeHInanbHbIX ypaBHeHn. OcoOeHHOCTH
penIeHus cucTeM An(GepeHITNATHBIX YPaBHEHHH TP MOACTHPOBAHIH
XTII;

28. Pemenue nuddepeHunansHOro ypaBHeHus MetogoM Pynre-Kyra
yeTBEPTOro nopsaxa. Ananranus meroaa Pynre-Kyra Ha ciayyait
cucreM nudhepeHIMATbHBIX ypaBHeHU. OCOOCHHOCTH pelIeHUs
cucteM A hepeHIIHATHBIX YPaBHEHUH TpU

KM3

Temsl pedeparon

IMK-2-Y1;I1K-2-
V2;0IIK-1-V2

IIpumepHbie TEMBI pedeparos:

1) IIporHo3upoBaHue nokasareneil kauectsa kokca M25 u M10;

2) llporHop3upoBanue nokazareneil kadectsa kokca CRI, CSR;

3) IIporHO3MpOBaHUE MMOKA3aTeNei Ka4ecTBa CMOJIBI KOKCOBAHMS;

4) OnTUMHU3alKs COCTaBa YTOJbHOM MIMXTHI 11 KOKCOBAHUS;

5) [IporHo3upoBaHKe BHIX0JIa JIETYYHX BEIISCTB U3 IINXTHI HA OCHOBE
WCXOJIHBIX YIJIEH;

6) AIIMTUBHOCTD MTOKa3aTeneil KauecTBa yroabHOH IINXTHI;

7) MonenupoBaHue TeMIIEpaTypHOTO MPO(UII KOKCOBOTO MUAPOTA IO
NIMPUHE KaMePbl KOKCOBaHHMS.

5.2. IlepeyeHnb padoT, BbINOJHSIE

MbIX 0 gucuuinHe (Kypcosast padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kox Haspanne IIpoepsiemble
UHIUKATOPEI Conepaxanue paboThl
paboThI paboThI N
KOMITETEHIMH
P1 AynuTopHbIe OIIK-1-31;0I0K-1- | Aynuropssle padotsl. biox Ne (BJI): BJI Nel «O6mue Bompocs!
paboThI 32;0I1K-1-33 MOJICIIUPOBAHUS
O0mue BOmpoCH Nel. CocraBuTh OJI0K-CXEMy AJISI BEIYMCICHHUS CYMMBI KBApaToB
MO/ICTUPOBAHHUS nepBbIX N 9HceN HaTypalnbHOTO psifia.

Ne2. CocraButh On0K-cxeMy [Isl pemeHus 3anaqu. KakoBo Bpems
HajIeHns Tela, €CIIN U3BECTHBI BBICOTA, YCKOPEHHUE, HadallbHas
cKopocTs. [IpuMedanue: IpeaycMOTPETh KOPPEKTHYIO 00paboTKy Beex
BO3MOXHBIX CIIy4aeB: pelIeHHEe He HMeeT KOpHEH; OIHH, Ba KOPHS;
3aj1a4a He UMeeT (PU3MIECKOTO CMBICIA.




P2

AynuTopHBIE
paboThI
AHanuTHyecKuit
HOJXO0J

OIIK-1-Y1;0IIK-1-
B1;0IIK-1-B2;0I1K
-1-y2

BJI No2 «Ananutuueckuii moaxon K moaenupoBanuto XTIDy Nel.
Paccunrare nOHHO-MOJIEKYISIpHBIN cocTaB B npucyTcTBuu KCN,
pactBop€HHOTO B KommuecTBe C=10-5 Momb / 11. 3a1aThest 3HAYCHUAMU
pH B untepBane 0-14 1 4MCIEHHO pacCUUTaTh MOHHO-MOJIEKYISIPHBIN
COCTaB JIaHHOM cUCTeMBI. Pe3ynbTarsl IpeacTaBUTh IpapuIecKy B
UH(OPMAaTHBHOM BUjie (MCIOJIB30BaTh JOTapU(PMUUECKYIO MIKATY
BBIXOJHOTO HapameTpa). Bce pacuérsr mponsBecTr B TaOIHMIHOM
poIeccope.

Ne2. Paccuntarb HOHHO-MOJIEKYJISPHBIN COCTaB PacTBOpa B
TPUCYTCTBHH PacTBOPEHHOH YIIICKUCIOTH BO3IyXa. 3aIaTbes
3HaueHussMU pH B untepBane 0-14 1 uncneHHO paccuuTarh
HMOHHOMOJIEKYJIIPHBIN COCTaB JaHHOU cucTeMbl. Pe3ynbrarsl
HpEeCTaBUTh Ipapuuecky B ”HHOPMATHBHOM Bujie (MCIOJIB30BaTh
JIOTapHU(PMUYECKYIO IIIKATy BEIXOIHOTO HapaMmeTpa). Bee pacuérer
MPOU3BECTH B TAOIMYHOM IpOIIEccope.

Ne3. 3nauenue pH pacTBopa perynupyercs U3MEHEHHEM KOHIIEHTpaUH
conpl. Paccuntars koHueHTpauuto [CO3-] HOHOB B pacTBOpE, C yUETOM
PacTBOPEHHON YTIIEKUCIOTHI BO3yXa. 3a1aThcs 3HaueHus MU pH B
unTepBaie 0-14 ¥ YUCIEHHO paccuUTaTh HOHHO-MOJIEKYJISIPHBIA COCTaB
JAaHHOW cHUCTEeMBI. Pe3ynbTarsl IpeICTaBUTh rpadUIecKy B
WHPOPMATUBHOM BHUJIE (MCIOIB30BATh JIOTAPHUPMHUIESCKYIO IIIKATY
BBIXOJHOTO HapaMmeTpa). Bce pacuérsl mpousBecTr B TaOMHIHOM
npoleccope.

No4. Tlpu xakom 3Ha4eHnu pH mocTuraercst MpakTHYECKH MOJTHOE
ocaxaerne MnS (ITPMnS = 2.5%10-10), cogeprkarerocs B pacTBope B
konudectse 0,005 monb, npu ynorpediaennu 50 % u30bITKa ocaguTens.
Pacuér mpoussectu Ha 1 11 uccrnenyemoro pactBopa. Bee uncnennsie
Pacu€Thl MPOU3BECTH B TAOIMIHOM IIPOIIECCOPE, AHATUTHICCKHUE
3alucH NpeloCTaBUTh B OyMakHOM BHJE. M3 Kakux cooOpaxkeHuH
HaxoAUTCA KOHLEHTpanus Mapranua [Mn2+], 1 Mex1y KakKuMu
XHUMHYECKUMH (HopMaMH OCYIIIECTBISAETCS

MaTepHATBHBIN OaTaHC M0 cepe N30BITOYHOM KOHIIEHTPATNH
ocaaureis?

Ne5. TIpumep 5. Paccuntarh paBHOBECHBIN COCTAB Ta30BOM (a3bl Is
YCTaHOBHBIIIETOCS TEPMOIUHAMUIESCKOTO PAaBHOBECHS MOy ICHHS
BOJISTHOTO Ta3a MO PeaKIIUsIM:

B naHHOM 3a1aHuM 10CTaTOYHO OTPaHUYHUTHCS BHIBOJOM KYOHYECKOTO
ypaBHeHus oTHocuTenpHo pCO.

Ne6. OneHHTS ¢ HU3UKO-XMMUYECKOH TOUKH 3PEHHS, ITPH KAaKOM
3HaueHnu pH npoucxonut nepexoq PbSO4 B Pb(OH)2. N3menenue pH
npoucxoaut 3a cu€t NaOH.

B cucreme npenmonaraeTcst MpoOTEKaHUE CIEAYIONIIX XHMUIECKIX
peakmuii: Y paBHEeHHE MaTepUalbHOTO Oananca: Y paBHEHHUE
anexTpoHeiTpanpHoCcTH: IIprMedanue: Ipu peleHny 3a1a4u
HEOOXO0IMMO IO UMEIOIINMCSI YPAaBHEHHUSIM COCTaBUTh CHCTEMY
HEJIMHEWHBIX YpaBHEHU, U3 He€ BbIBECTH ypaBHeHUe: M3 cripaBoYHbIX
JAHHBIX HEOOXOIUMO ONPENeNUTh KOHCTAHThI XUMHYecKuX peakiuii K1
— K6 coorBercTByromux peaxiuii (1)-(6). 3 npakTruueckux
COOOpaKEeHNH YCTaHOBHTH, C KAKOW TOYHOCTBHIO HEOOXOIMMO
BBIYHCIIATH 3HaueHue pH. HenuneitHoe ypaBHeHHE HEOOX0AUMO
PEIINTh YETHIPbMS METOAaMU: TPpahUUECKUM, TOJOBHHHOTO ACJICHUS,
Hrrorona, xopza. Crenars BEIBOJ 0 OBICTPOTE CXOIUMOCTH KXKIOTO K3
METOJIOB IIPY 3a0aHHOH TOYHOCTH MTOJIyJaeMOTO Pe3yIbTara, a TAKKe
HPUTOTHOCTH TS PeIleHHs 3a1a4u (PU3NKO-XUMHUECKOTO
MOJIETPOBaHusl. PaccMOTpPETh 3BpUCTUYECKUIT METOI, OCHOBAHHBIHM Ha
cnenu(uKe penraeMoi 3a1a4qn, peIIeHUs] CHCTEMbI HEIMHEHHBIX
ypaBHeHuil. Bce BBIYHCIICHHS IPOU3BECTH B TAOMMYHOM IIpOLIECCOpe.
Ne7. Tonb3ysice pe3yabraraMu 3a1ad Ne6 UCKIIOUUTH U3 CUCTEMBI
HEITMHEHHBIX ypaBHEHUH ypaBHeHHe (3). PemmTh IOoTydeHHYI0 CHCTEMY
ypaBHEHHUI IBPUCTHUECKUM MeTOZ0M. CIenaTh BEIBOJ O BIUSHUU
ypaBHeHus (3) Ha MOJETUPYEMYIO CUCTEMY U UTOTOBOE 3HaueHue pH.
Ne8. ITonb3yschk pe3ynbraramu 3a1a4u Ne6 HCKIIFOUUTh U3 CUCTEMBbI
HEIMHEHHBIX ypaBHeHUH ypaBHeHue (3) u (5). Pemmts momy4yeHHyT0
CHCTeMy ypaBHEHHUH 3BPHCTHYECKUM MeTonoM. Cenars BEIBOJ O
BIUSHUM ypaBHeHUs (3) u (5) Ha MOICTUPYEMYIO CUCTEMY H HTOTOBOE
3HaueHue pH.

No9. [Tonb3ysack pe3ynapTaramu 3a1a4i Ne6 HCKIIFOUUTH U3 CUCTEMBbI
HEeJIMHEeHHBIX ypaBHeHu# ypasaenue (1), (3), (5). Pemmts nomay4yeHHyio




CHCTeMy ypaBHEHHUH 3BPHCTHYECKUM MeTomoM. Cenars BEIBOJ O
BIIMSIHUM ypaBHeHus (1) Ha MOJENUpPyeMyt0 CUCTEMY U UTOTOBOE
3HaueHue pH.

Nel0. Pemnth HenuHeHOE ypaBHEHUE U3 331a9U (6) C TIOMOIIBIO
BCTPOEHHBIX (PYHKIUH crenuanu3upoBaHHo mporpammsl MathCad.
CpaBHUTD MOJYYEHHOE 3HAYEHHE C YK€ TOJTYyYEHHBIMU.

Nell. PemmTs cucTeMy HETMHEHHBIX ypaBHEHHH U3 3a1aqi (6) ¢
MOMOIIBIO BCTPOEHHBIX (PYHKIUH CIEHATH3HPOBAHHON IPOTPAMMBbI
MathCad. CpaBHUTB NOJIy4CHHOE 3HAYCHHE C YK€ TI0TyYCHHBIMH.
Nel2. Wicxons n3 OHATHSI TMHEHHAs 3aBHCUMOCTh/HE3aBUCUMOCTh
XIMHYECKHUX PEaKIHH, C TOMOIIBI0 BCTPOCHHBIX MATEMaTHIECKHX
¢ynkunit MathCad 11t cucteMsl peakiuii

OnpenenuTs KOJINYECTBO JTMHEHHO-HE3aBUCUMBIX XUMUYECKUX
peaknuil. YTo 3TO 03HAYaeT ¢ TOUKHU 3PEHHSI MaTEMaTu4eCKOIo
OIUCaHUs JAHHOM CHCTEMBbl peaKkIu.

Nel3. Jlns HeoOpaTumMoit peakiiuu nepBoro nopsiaka: CocTaBuTh
nmuddepeHnnaTbHOE ypaBHEHIE CKOPOCTH M3MEHEHHUS KOHIICHTPAIN
A. Pemmmuts nonmydeHHoe nuddepeHnnatsHoe ypaBHEHHE METOI0M
Diinepa, MoaupUIUPOBAaHHEIM MeTOAOM Ditnepa, Pynre-Kyrra.
Craenarb BBIBOA O TOYHOCTH K&KAOI0 U3 METOJIOB B CPABHEHUHU APYT C
npyroMm. s pacdéra IPHHATH CIIEAYIONINE 3HAUCHNS HEM3BECTHBIX
apamMeTpoB:

CO0A= 0,7 moun/it; k1=0,001 1/c; h= 0,1 (mar *HTErPUPOBAHUS).
Nel4. [lns mocnenoBaTenbHON CXEMBI HEOOPAaTUMBIX XUMUIECKIX
peaknuil nepBoro nopsaka: A

CoctaButh cucteMy auddepeHIranbHbIX YPaBHEHUH U PELIUTE €€ C
MOMOIIBIO MeTO1a Diniepa, MoauduIpoBanHoro Jinepa, PynreKyrra
4-oro nopsnaka. Caenars BbIBOJ O TOYHOCTH IIOJYy4aeMOTO PELICHNUs,
CpaBHUBAs METOIBI MEXIy co00i. st pacuéTa NpUHATH CIEAYIOLIIE
3HA4YEHUs] HEU3BECTHBIX MapaMETPOB:

CO0A= 0,5 moas/1; COB= COC=0 moun/i1; k1=0,05 1/c; k2=0,07 1/c; h =
0,1 (mar HHTETPHIPOBAHMS).




P3

AynuTopHBIE
paboThI
DKCTIEpUMEHTATBHBI
M OJIX0 1

TIK-2-31;1TK-2-
32:TIK-2-V 1;[IK-2-
V2

BJI Ne3 «OxcnepumenTanbhblii moaxom» Nel5. C nanéxHocTthio P =
0,95 obecrieunTh OTHOPOAHOCTH MPEICTABICHHBIX B TAOJIHIE JaHHBIX,
HCKITIOYUB TpyOble OITHOKH.

Pemenue naHHOi 3a71a4n OCYLECTBUTh Ha OCHOBE JBYX METOJIOB:
npaBuiia 26 U KPUTEPUS] MAKCUMAIBHOTO OTKJIOHEHHUS 1. Pacuérhl
BBITIOJTHAUTH C HCIOJIB30BAaHUECM TaOIIMYHOTO IPOIECcCopa.

Nol6. C nomouipio aHan3a OTHOPOJHOCTH cpeHuX. JlaTh 3aKinoueHne
0 Bo3MoxHOCTH peumytiectsa (P = 0,95) ognoro anmapara nepen
JIPYTUM IO IPOU3BOJUTENBHOCTH.

Pac4éTeI BEITOJHAUTE € MCIIOIB30BaHHEM TaOIMYHOTO TIpOIieccopa.
Nel7. Jins mpoBepku MpaBUIBHOCTH BOJIbTaMIIepomeTpudeckoit (BA)
MeTOUKH onpeaenenus kaamusi Cd ucmnonb30Baiu
aToMHO0a0COpOIMOHHYI0 (AA) METOIUKY, HE COIEPIKAIILYIO
CUCTEMaTU4eCcKOH norpemHocTy. Ilpy aHanuse 0AHOTO U TOTO ke
00beKTa MOTy4YeHs! cliefyromue pe3yasTarsl (Hr / ma Cd):

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

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

ConepXuT M BOJBTaMIEPOMETPHUIECKAst METOIMKA CHCTEMAaTHYECKYTO
MOTPEIIHOCTh?

Pac4éThI BBIOJHHUTE C MCIIOIB30BaHUEM TaOIMYHOTO TIporieccopa 6e3
UCTIOJIb30BAHUS CHIEUAIBHON HAICTPOUKH.

Nel8. Pemuts 3agaqy Nel7 ucnons3yst HAACTPOIKyY TaOIHYHOTO
nporeccopa.

Nel9. Mconb3ys TpH pa3nuYHBIX TEHEPHPYIONINX COOTHOIICHHS,
COCTaBUTSH IUIaHBI 3KcriepuMerToB JIPD25-2. 3anucars GpopMyIIsl 11t
pacuéra Ko PHULUUEHTOB TUHEHHON MOIETIH.

No20. Ha ocHOBe TaTMHCKHUX KBaJIpaTOB COCTABUTH MSTHYPOBHEBBIN
TUTaH IATH(AKTOPHOTO SKCIIEPUMEHTA IS HCCIIeIOBAHMS TIpoliecca
uH(ppaKpacHON CYIIKU TPaHYIUPOBAHHBIX MAaTePHATOB B BaKyyMe IIpU
UMITYJIbCHOM 3Hepronojsojie. [1oyuyuTh MareMaTHuecKylo B BU/IE
CYMMBI HETMHEHHBIX (QyHKINH ¥ HAalTH ONTHMaIbHBIC 3HAYCHHUS
PEKMMHBIX TTapaMeTPOB TPoIiecca: INIOTHOCTH TEIUIOBOTO TIOTOKA Ha
noBepxHocTH ciost Marepuana Cl (Bt/cM2), Tonmiuna ciaos npoayKTa
CII (Mmm), nnamerpa rpanyn CIII (mm), Benuunnbl paspsoxenus CIV
(MM. pT.CcT.) 1 ckBakHOCTH HMITynbca CV (%,0THOIIEHNE BpeMEHH
paboThl HH(PaKpaCHON CYIIMIKY K 00IeMy BpeMEeHHU NPEeObIBAaHUS B
CYIIMIIBHOH Kamepe). Beixogom mponecca y (py0/T) wiin KputepreM
ONTUMAIFHOCTH TIPHUHATA BEIMYNHA IIPUBEAEHHBIX JIOXOJI0B C YIETOM
MPOU3BOIUTEIIBHOCTH YCTAaHOBKH U IMOTPEOIIEMON MOIITHOCTH.

P4

AyauropHsbie
paboThl
KomOnHMpOBaHHBIH
HOAXO[

IK-2-31;11K-2-
32;1IK-2-Y I;IIK-2-
y2

BJI Ne4 «Komb6unrmpoBanusti noaxom» Ne 21. TTo qaHHBIM paboTHI
[Kokc u xumus. 1978. Ne 8. C.12—14] na ocroe [1DD 24 paccuurarp
3HaYCHUS KOAPPUITEHTOB JIMHEHHO

MOJIENIN /ISl IPOTHO3UPOBAHUS MTOKa3aTelnel kauecTBa kokca M25 u
M10, cpaBHHUTH UX C MPEJIOKEHHBIMH B CAMOM HAyYHOM CTaThe.
VYkazaHHe K BBIIOJHEHHIO 3a1anus: Ha ucre TI1 B uHpopMarnuBHOM
BHUJIE CO3aTh TaONIHUITy IUTAaHNPOBaHMSA 3KcriepiuMenTa [1DD 24, Brectr
CpelHue 3HaueHUs ToKas3aresnen kauecTsa kokca M25 u M10 u
paccunTars KO3 QUIEHTHl TMHEHHOH MOIETH.




P5 JononHuTenbHbIE MK-2-31;I1K-2- 1) AAropuT™ perieHus: HeTMHEHHOTO YpaBHEHUSI METOA0M XOP/;

TEMBI JUIs 32;IIK-2-Y1;I1IK-2- | 2) Anroput™m pemieHus: HeTMHEHHOTo ypaBHEHUsI MeToJ0M HbloTOHAS;
MIPaKTHYECKUX V2;ITIK-2-B;IIK-2- | 3) AnropuTt™ perieHus HeTHHEHHOTO YPaBHEHHSI METOIOM JICJICHHS
3aHATUHN B2 OTpE3Ka MOI0JIaM.

4) Ucnonp3oBaHue nakera npukiaagHbix nporpamm MathCad s
pelleHNs HETMHEHHBIX ypaBHEHUIH;

5) Anroput™ penieHust T (HepeHITHATEHBIX YPaBHEHUH METOZIOM
Oitnepa.

6) Anroput™ penieHus aupGepeHIMATEHBIX YPaBHEHUIH

MO (UIIIPOBAHHEIM METOAOM Dinepa.

7) Anroput™ penieHust U (hepeHIINATEHBIX YPaBHEHHH METOJIOM
Pynre-Kyra uerBépToro nopsuaka.

8) Hcnonp3oBanne nakera npuKiIagHeix nporpamm MathCad juis
pemenus quddepeHITnaTbHBIX YpaBHEHUH;

9) Pemenne cuctem nuddepeHnnaTbHEIX ypaBHEHUH MeTo10M Difepa,
MoAnGUIPOBaHHEIM MeToJ0M Ditnepa, Pynre-Kyra.

10) Hcnonp30Banne makeTa NpuKIagHeIx nporpaMm MathCad ms
pemIeHus cucteM AnGGepeHITHATFHBIX YPaBHEHHUI.

11) pakTuueckuil aHanu3 CyecTBYIOUIMX MOeNiel B obnactu
npodecCHOHATBHON KOMITETEHIIMH (IPOTHO3UPOBAHUE TIOKa3aTenen
KadecTBa kKokca M25 u M10) B makere MathCad.

12) Ucnonbs3oBanue BCTPOSHHON HAACTPOHKHU TabIMYIHOTO Ipolieccopa
JUISL peLlIeHNs 3a1ad MaTeMaTH4eCKOro IporpaMMHUPOBaHUSL.

13) Ucnonw3oBanue nmporpammsl MathCad amist pereHvst 3anaq

5.3. OueHo4Hble MaTepHAaJIbI, HCIIOJb3YyeMble U1 IK3aMeHa (0U1eThl, TeCThI U T.I1.)

DopMOoii IPOMEKYTOUHON aTTeCTAINH 110 TUCIUITLIHHE SBIISCTCS SK3aMEH.
Hwxe npeacraenen oOpazer OmieTa ist 9K3aMeHa, IPOBOJAUMOTO B YCTHOU opme.

MUHUCTEPCTBO HAYKH 1 BBICIIETO OBPA3OBAHM S POCCUMCKOM ®ENEPALINA

OEJIEPAJIBHOI'O TOCYJAPCTBEHHOI'O ABTOHOMHOI'O OBPA3OBATEJIBHOI'O YUPEX/JIEHW I BBICHIETO
OBPA30OBAHIA

«HaunoHanbHbIN UCCIIeOBaTENbCKUH TexHOIOTHYecKUi yHuBepcureT « MUCHUCy»

HoBoTpontkmii rman

(H® HUTY «MHCHUC»)

Kadenpa Maremaruku 1 eCTeCTBO3HAHUS

BUJIET Ne 0

Jucunmmza: «MoaenupoBaHue XUMHUKO-TEXHOJIOTHYECKHX MPOLIECCOBY
Hanpasnenue: 18.03.01 «Xumudeckas TEXHOJIOTHS»

®opma o0ydeHHs: OIHAS

®dopma IpoBEACHUS YK3aMEHA: YCTHASL

1. Obwee npeacTaBIeHNE 0 MOEIH. MareMaTnueckue MOJIEIH: ONIPe/IeNICHUE; TOCTOMHCTBA H HEJJOCTATKH, 110 CPAaBHEHHIO

¢ Ipyrumu popmamu mpecTasieHns Moaenu. [lonsatre «monenupoBanuey. Kiraccudukanms MaTeMaTHIecKIX MOJIEIIeH;

2. Pemrenne HeTMHEHHOTO YpaBHEHHS METOJIOM JICJICHUS OTpe3Ka MOIMOoJIaM.

3anada. B aByx naboparopusix npu onpeaeneHny KpeMHUs B OMOJIOTHYECKOM MarepHaie

nmuddepeHIHaTEHOCIIEKTPO HOMETPHISCKIM METOIOM ITOJTYIHIIN CIIeIyIOIe pe3yabTars (%):

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

11-0,90; 0,82; 0,96; 0,91; 0,81

CymecTByeT 11 3HaUMMOE PaCX0XKACHHE MEXKIY pe3ybTaTaMu OByX Jadboparopuii? Eciu HeT, 00beIMHUTE JaHHBIE B ONHY
BBIOOPKY, paccunTaiiTe cpemaHee u noseputensHbIi naTepBat (P = 0,95). Ecnu ma, mpoBexnTe pacaéTsl [UTs KaX 01 1ab0paTopuu B
OTJEIBHOCTH.

CocTaBWiI: K.T.H., 1onieHT kKadenpsl MuE JI.U. AnekceeB
3as. kadeapoit MuE A.B. IlIBanéra




5.4. MeToaMKa OLICHKH OCBOCHHUS JUCHUIIUHBI (Moay.as, npakTuku. HAP)

Kpurepun onenuBanus pedepara:

IMoaroToBneHHbIH 1 0POPMIICHHBIH B COOTBETCTBIH C TPEOOBAHNSIMH ITHCHMEHHBII OTBET MJIM OTYET OLIEHUBACTCS IIPEI0/1aBareieM
TIO CIICTYIOIINM KPHTEPHSIM:

- KyJIbTypa MIChbMEHHOTO M3JI0KEHHS MaTepraia (JIOTHYHOCTh MOJa49y MaTepraia, I[paMOTHOCTb aBTOPA)

- KyJlbTypa opOpMIICHHS MaTepuaioB paboThI;

- 3HaHMS M YMEHHUS Ha ypPOBHE TPeOOBaHMIT CTaHAAPTa JAHHOI ANCHUIUINHEL 3HaHNE (HaKTHUIECKOTO MaTephala, yCBOCHHE 00X
MMOHATHH U HCH;

- CTeneHb 000CHOBAaHHOCTH apryMEHTOB M 0000MIIeHNH (TTOJTHOTA, TTyOMHA, BCECTOPOHHOCTD PACKPBITHS TEMBI, KOPPEKTHOCTD
apryMEHTAIMHU U CUCTEMBI JOKA3aTeNILCTB, XapaKTep U JOCTOBEPHOCTh NPHUMEPOB, MIITIOCTPATUBHOTO MaTepHala, HATHYNE 3HAHUN
HMHTETPUPOBAHHOTO XapaKTepa, CIIOCOOHOCTH K 0000IICHUI0);

OOBEKTHBHOCTH OIIEHKH padOTHI ITPENo/jaBaTesieM 3aKII09aeTCs B OMPEICICHUN €€ TIOJI0KUTENBHBIX 1 OTPHUIATEIFHBIX CTOPOH, MO
COBOKYITHOCTH KOTOPBIX OH OKOHYATEJIbHO OLICHUBAET MPEACTABICHHYIO padoTy.

ITpy 1OJIOKUTETEHOM 3aKIIFOUSHUH padoTa OLEHUBACTCS 110 CHCTEME 3a4TCHO/HE 3aUTEHO.

Kpurepun oneHKE 0TBETOB Ha SK3aMeHE, IIPOBOAUMOM B yCTHOH hopme

- OLICHKAa «OTJIMYHOY» BBICTABIISIETCS CTYICHTY, €CIIM YeTKO ChOpMYIHPOBaH OTBET HA BOIPOC OMIIETa, SICHO M3J1aratoTCst
OCHOBHBIE TIOHATHS U TEOPETUUECKUE OCHOBBI; JIOTHUECKU COEAMHEHBI B €IMHOE TIOBECTBOBAHUE TEPMUHBI, TIOHATHS,
TeopeTHYecKre 0000IMEeH s, OTHOCSIIHNECS K PaCKPBIBAeMO TeMe; ecir 6e3 OIHOO0K BEIITOTHEHO MPAaKTHIECKOE 3aIaHHE;

- OIIEHKA «XOPOII0Y BBICTABIIACTCS CTYICHTY, €CIM YaCTHYHO C(HOPMYIMPOBAH OTBET HA BOIIPOC OMIIETa, H3IIaratoTCs
OCHOBHBIE TIOHSATHUS ¥ TEOPETUYECKHE OCHOBBI; HEOCTATOYHO JIOTUYHO COEUHEHBI B €JHHOE NOBECTBOBAHUE TEPMUHBI, TOHATHS,
TeopeTndeckue 0000IMEHNUS, OTHOCSIINECS K PaCKPBIBAEMOM TeMe; eCii 0e3 OIIHOOK BBIIOIHEHO MPAKTHIECKOE 3a/1aHHe;

- OIIEHKA «yIOBICTBOPUTEIEHOY» BBICTABIISIETCS CTYICHTY, €CIIH OTCYTCTBYET YeTKO c(hOpMyJIH-POBAHHBII OTBET Ha
MOCTABJIEHHBIH BOIIPOC U SICHOE U3II0KEHUE TEMBI; OTCYTCTBYET JIOTHUECKOE COCJUHEHNE B €IMHOE TOBECTBOBAHUE TEOPETHUECKUE
0000mIeHNS; 0TBET hopMynupyeTcs Ha MpuMepax OBITOBOTO YPOBHS; MIPAKTHYECCKOE 3a/laHie BHIIOJIHEHO C HEIOYETaMH.

Kputepun o1ieHkH OTBETOB Ha 9K3aMeHe, MPOBOIUMOM B TUCTaHIMOHHOK ¢opme B LMS Moodle
90 < IIpouenT BepHbIX 0TBeTOB < 100 - OTIINYHO

75 < IlpoueHT BepHbIX 0TBETOB < 90 - X0pOoI1110

60 < IIpoueHT BepHBIX OTBETOB < 75 — yJOBIETBOPHTEIHHO

6. YHEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemast aureparypa

6.1.1. OcHoBHas JuUTepaTypa

ABTOPBI, COCTaBUTEIH 3arnaBue bubnuoteka W3pnarenscTBO, TOJ
JI1.1 | Camoiinos H.A. [Tpumeps! 1 3a7a4u MO Kypey CII6 JIAHB, , 20131
Maremarudeckoe

MO/ICITHPOBAHUE XHUMUKO -
TEXHOJOTHYECKHUX MPOLECCOB. !
VYuyebHoe nocobue

JI1.2 |TymepoB A.M. Maremarnyeckoe CII6 JIAHD, 2014
MOJICITUPOBAHUE XUMHUKO —
TEXHOJIOTUIECKUX MPOIECCOB

JI1.3 | A.B. Kimunos, A.T. Maremarnaeckoe Kazans : Kazancknit
MyxameT3ssHOBa MOJICTTUPOBAHHE XUMHUKO- rOCYyJIapCTBEHHBIH
TEXHOJIOTHYECKUX MPOIECCOB : TEXHOJIOTHYCCKU I
yaebHoe mocobue yHuBepcureT, 2009
JI1.4 | A.B. Knunos, A.B. JlaGopaTopHBIi MPAKTHUKYM 10 Kazans : KITY, 2011
ManbIrus MareMaTHYeCKOMY

MOJICTTHPOBAHNIO XUMHUKO-
TEXHOJOTHYECKHX MPOIECCOB !
yuebHoe nmocobue

6.1.2. JlonosiHuTEIbHAS JIUTEPATYPa

ABTOpBI, COCTaBUTEIH 3arnaBue Bubnuoreka W3nmarenscTBO, TOI

JI2.1 | AT dpsiuxo Maremarnyeckoe u Mocksa: MUCuC, 2007
HMHTAIIOHHOE
MOJICTHPOBAHUE
MPOU3BOCTBEHHBIX CHCTEM:
MOHOTpadus

JI2.2 | Kacarkun, AT OCHOBHBIE IPOLIECCH] U M. : Toc. Hay4YHO-TEXHUUYECKOE
anmnaparsl XUMHUYECKOI H3A-BO XHM. JIHT., , 1961

TEXHOJIOTHH




6.1.3. MeToanyeckue pa3padoTku

ABTOpBI, COCTAaBUTEIH 3arnaBue bubnnoteka W3narenbcTBO, TOA
JI3.1 | Conosses B.IL., Opranuzanus SKCIEePUMEHTa: THT, 2016
Boraros E.M. yaebHoe mocoone
JI3.2 | Cabmun A.B. MopenupoBanue XUMHKO- H®d HUTY MUCuC, 2016
TEXHOJOTUYECKHX MPOIECCOB:
yaeOHOe mmocobue
6.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTu « AHTepHeT»
yaeOHO-METOTUUSCKUI CAUT O MOJICITUPOBAHUU U model.exponenta.ru
91 HCCIIEJOBAHUU CUCTEM, 00BEKTOB, TEXHHUECKUX
MPOILIECCOB M (DU3MUCCKUX SBICHU.
Crarbu 0 Bo3MoxHOCTAX [TK «MBTVY», mvtu.power.bmstu.ru
3 omyONHMKOBaHHbIC Ha caliTe model.exponenta.ru:
«IIporpamMmmMHBIil KOMILIEKC "MoaenupoBaHue B
TEXHUYECKUX yCTPOHCTBaxX"».
33 | LMS Moodle https://newlms.misis.ru/login/index.php?loginredirect=1
D4 | Poccuiickas Hay4Hast 2IeKTpoHHas OubnuoTexka https://elibrary.ru/
35 | KubepJlennnka https://cyberleninka.ru/?from
N6 |H® HUTY "MUCHUC" https://nf.misis.ru/
6.3 IlepeyeHsb NpOorpaMMHOro odecneyeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.3 |Microsoft Office 2007 Russian Academic OPEN No Level
1.4 | Microsoft Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc
I1.5 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
6.4. IlepeyeHb NHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOodeccuOHANbHBIX 623 JaHHBIX
i model.exponenta.ru - — yaeOHO-METOTUIECKUH CAT O MOJICITUPOBAHIH U HCCIICOBAHIH CHCTEM, 0OBEKTOB, TEXHHYECKUX
) MPOIIECCOB M (DU3MUECKUX SBICHUI.
o mvtu.power.bmstu.ru - Crarbu 0 BozmoxHocTsX [IK «MBTY», omybnnkoBanHbIe Ha caiite model.exponenta.ru:
) «IIporpamMmMHBIi KOMITIEKC "MoAeMpPOBaHHE B TEXHUUECKHX YCTPOMCTBaxX"».
.3 |xumuk.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasnauenne Bun OcuHarienue
114 Vuebnas  aymmropus  mums  3aHsTuil | Jlex 1 . - Kommstotep B cbope;
JIEKIIUOHHOTO THUIIA, MPaKTHYECKUX 1 . - IIpoexrop Acer X118 DLP 3600Lm;
3aHATUH 1 mr. - Dxpan Lumien Eco Picture 200x200
cM™;
19 wrT. - PynoHusle mropsr;
4 mT. - [llxad KHIKHBIH,
26 wit. - CTOJN CTYACHYECKUH;
46 mrt. - CTy;
1 mrt. - CToJ IperoaaBaTeNIbCKHIA.
123 VYuebnast nabopatopusi (KOMIBIOTEPHBIH 14 wr. - CucteMHBbIi OI10K;

KJ1acc) Kabuner KypCOBOTO "
JMIIOMHOTO HPOEKTHPOBAHUS,
CaMOCTOSITENBHOI PaboThI 00yYArOIIUXCS

1 T
1 it
I T
1 T
1 T

4 mr

14 mwrr. - Monutop LCD LG21,5;

. - Dxpan HacteHHbld 200x200;

. - IIpoextop ACER X118DLP 3600;
. - [loxgBec mist mpoekropa;

. - Kommyrarop D-Link;

. - Jlocka yueHnueckas;

27 wit. - CTONBI yUEHUYECKHE;
52 wr. - Crynbs;

. - Xamo3u.




127 Vuebnas maboparopus (KOMIBIOTEPHBIH 1 . - UATepakTuBHAs gocka Panasonic;
KJIacc) 1 wrr. - Ilpoekrop Epson;

1 mit. - JlTokymeHT- kamepa Avermedia;
1 mr. - Hab ACORP 16 mopr;

12 wt. - Kommneiotep B c6ope;

1 wr. - Cucremusiii 6ok NORBELIs;
1 wt. - Monutop LCD Acer;

12 mrt. - KoMObroTepHBIE CTOMBI;

8 mT. - YUeHH4YeCcKuii CTOI;

12 wt. - Kpecio koMneloTepHOE;

16 mr. - Crynbs;

1 wr. - Knwkueii mkad;

1 mt. - Yuenudeckas gocka.

8. METOAUYECKHUE YKA3AHUA JJIS1 OBYYAIOIIIUXCSA

[ToaroToBKa K NPOMEXKYTOYHOH aTTECTalUH M0 AUCLHHUIUIMHE 3aKII0YaeTCs B M3yYEHHN TEOPETHIECKOTO MaTrepHala 1o KOHCIIEKTaM
JIeKnuii, ICTOYHWKAaM OCHOBHOM ¥ JIOMOJTHUTEIIFHO JINTepaTypHl, BKIIIOYAst TEMBI CAMOCTOSATEIBHOTO M3YIEHHSI, OPUCHTUPYACH Ha
CIIMCOK KOHTPOJILHBIX BOIPOCOB 10 COOTBETCTBYIOLIUM TEMaM.

ITpu caMOCTOSATETEHOM N3YUYECHUH MaTepraia PEKOMEH/IYeTCs 3aHOCUTh B TETPaib OCHOBHBIC ITOHSTHUS, TEPMHHBI, ()OPMYIUPOBKI
3aKOHOB, (POPMYITBI M yPaBHEHUSI, BBIBOJIBI IT0 H3ydaeMoi Teme. M3ydenne 1r000ro Bonpoca HE0OX0IMMO MPOBOIUTE HA YPOBHE
CYIIHOCTH, a H¢ Ha yPOBHE OT/EIBHBIX SBICHUH. DTO cII0cOOCTBYET Ooee MIyOOKOMy U IPOYHOMY YCBOCHHIO MaTepHaa.

B ciyuae 3arpyqHeHus IPU N3YYCHUH AUCLUIUIMHEL CIIeyeT oOpaliarbes 3a KOHCYJIbTalue! K pero iaBareiio. Bee nekinonHble
MarepHalTbl, a TaKXKe MpaKTHIeCKKe 3ananus npuseneHsl B LMS Moodle.

IIpoBeneHue 3x3aMeHa:

DK3aMeH 10 TaHHOH JUCLUIUINHE IPOBOAUTCS B YCTHOH (hopMe MO IK3aMEHAMOHHBIM OWJIeTaM, Kbl U3 KOTOPBIX BKIIIOYAET 2
TEOPETUYECKUX BOIPOCA M OJHO NPAKTHIECKOE 3a/jaHHe.

IMToxazareny 1 KpUTEPUH OIICHIBAHMS SK3aMeHa:

— Ha OIIEHKY «OTIHYIHOY (5 Oa/I0B) — 00ydJaroMHiiCsS JEMOHCTPHPYET BBICOKHI YPOBEHb OCBOCHHS KOMIIETEHIINI, BCECTOPOHHEE,
CHUCTEMAaTH4eCcKOe U ITyO0Koe 3HaHHE YUeOHOTO MaTe-praina, CBOOOJHO BBIITOJIHAET IPAKTUUECKUE 3a1aHMsl, CBOOOTHO OTIEpUPYET
3HaHUAMH, YMEHUSIMH, IIPUMEHSIET UX B CUTYAIUsX ITOBBIIICHHON CI0XKHOCTH.

— Ha OIIEHKY «X0po1Ioy (4 6amta) — oOyJaromuiicss IeMOHCTPUPYET CPEAHUH yPOBEHb OCBOCHNUS KOMIIETCHITHI: OCHOBHBIC 3HAHNS,
YMEHUsI OCBOEHBI, HO JJOIYCKAIOTCS He3HAUUTENIbHBIC OIIMOKN, HETOYHOCTH, 3aTPyHEHNUS IPH aHATUTHYECKUX OIepaLusX,
HepeHoce 3HaHNI M yMEHUI Ha HOBBIE, HECTaHIapTHbIE CUTYallUH.

— Ha OIIEHKY «yJOBJIETBOPHUTENBHO» (3 Oamta) — 00ydJaromuiicss JEMOHCTPHUPYET IIOPOTOBEIH YPOBSHb OCBOCHUH KOMITCTESHIIHIA: B
X0Jie KOHTPOJIBHBIX MEPOIPHUATHII JOMYCKAIOTCS OITHOKH, IPOSBIICTCSA OTCYTCTBHE OTACIBHBIX 3HAHUHN, yMEHHH, HABBIKOB,
00yyaroIHMiCs UCIBITHIBACT 3HAYMTEIIbHBIC 3aTPYIHEHNUS IPH ONIEPUPOBAHUHU 3HAHUSAMM M YMEHHMSMH IIPU UX TIEPEHOCE HA HOBBIE
CHUTYyaIUN.

— Ha OIIEHKY «HEYIOBJIETBOPUTENHHOY (2 Oata) — 00yJaronuiics JeMOHCTPUPYeT 3HaHUS He 6oree 20% TeopeTHIecKoTo
Marepuana, JOIyCcKaeT CyIIeCTBEHHbIE OIINOKH, HE MOIKET II0Ka3aTh HHTEIUIEKTyalbHbIC HaBBIKK PELIEHHs TPOCTHIX 3a/1ay.

— Ha OLICHKY «HEYIOBIETBOPUTENEHO» (1 Oamt) — 00yJaromuiicst He MOXKET IT0Ka3aTh 3HAHUS Ha YPOBHE BOCIPOU3BECHHS U
00bscHEHNS HH(OPMAITIH, HE MOKET II0Ka3aTh MHTEIUIEKTYaTbHBIC HABBIKH PEIICHHS IIPOCTHIX 3a71ad.
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