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1. HEJIX OCBOEHUA

1.1

1) cBoOOHOE BIIaICHNE OCHOBHBIMH METOAAMH MOCTPOCHHUS, YHCIICHHOTO PEIICHUS], PEaU3aliy (IIPEACTABICHHS) 1
HCCIIEN0BaHUs ¢ TOMOIIEI0 DBM MaTeMaTHUEeCKHUX MOJEIEN;

1.2 | 2) ocBOeHHUE CYIIECTBYIOLIUX OCHOBHBIX MaTEMaTHIECKHX MOJelel, UCTIONb3YEMBIX IIPH ONMCAHUH XUMHKO-
TEXHOJIOTUUECKUX MPOLECCOB;
1.3 |3) cBoOoIHOE UTEHHE COBPEMEHHBIX MAaTeMaTHUECKUX MOIeNel B 001acTi npodheccCHuOHaNbHON KOMITIETEHIUI
(Koxcoxumusi).
2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOTr'PAMMBI
Brox OIT: B1.B.IB.05
2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aroerocs:
2.1.1 |IIporpaMMHas HHXXEHEPUS
2.1.2 |IIpoextrpoBanne HHPOPMATMOHHBIX CHCTEM
2.1.3  |IIpoektupoBanue cucrem SCADA
2.1.4 | IIpon3BoaCTBEHHAs NPAKTHKA I10 TIOIYYECHHIO TPO(ECCHOHAIBHBIX YMEHUH 1 OMBITa MPO(ECCHOHAIBLHON e TENbHOCTH
2.1.5 | SI3bIkn ¥ cpenbl pa3pabOTKH HHTEPHET-IPHIIOKEHUH
2.1.6 | Web-mporpaMmMupoBaHue
2.1.7 | Teopernyeckas MEXaHUKa
2.1.8 | Teopust aBTOMaTHUECKOTO yIPABICHUS
2.1.9 | TexHOMOruu NporpaMMUpOBaHHS
2.1.10 |MudopMaioOHHBIC CHCTEMBI U TEXHOIOTHU
2.1.11 |KowmmnsroTepHas rpaduka
2.1.12 | AnroputMu3anus 1 IporpaMMUpPOBaHUE
2.1.13 | ®dusuka
2.1.14 |Ilpoueccsl u annapaTbl XMMUYECKOH TEXHOIOIUU
2.1.15 | JlomoaHATENBHBIE ITIaBBI (PU3NIECKON XUMHIH
2.2 JAucuuninHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/Is1) HEOOX0UMO KaK

npeamecTrByrouiee:

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMHA

OIIK-7: Cnoco6en BLIONPATh U NPUMEHSATH METOTUKH NPOEKTHPOBAHMS M aKTyaJIbHble HHCTPYMEHTAJILHbIE CPEICTBa,
MPOEKTHPOBATH M Pa3padaThIBaTh AJTOPUTMBI H MPOrPAMMBI, MPUTOAHBIE 1151 MPAKTHIECKOT0 MPHMeHEHHSI

3HaTh:

OIIK-7-31 B03MOXHOCTH Hanbojee pacHpOCTPaHEHHBIX AKETOB MPUKIAAHBIX TPOrPaMM JUIS YUCIEHHOTO PEIICHUs Pa3INUHBIX
MaTEeMaTHYECKHX 3a]1a4

IK-2: Cnioco6eH BHINOJIHATH NPOEKTHBIE PAGOTHI MO CO3TAHUI0, MOTU(pUKAINH (HMHTETPHPOBAHUIO MPOTPAMMHBIX
mopay.eii) u conpoBoxaenuto UC, popmyauposBats TpedoBanus k UC

3HaTh:

ITK-2-31 oCHOBHBIC YHCIICHHBIC METO/IBI PEIICHUS HETMHEIHBIX YPaBHEHUH (METO/I IIOJIOBUHHOTO JICJICHUS, METOJ] X0, METOX
Herotona)

IIK-4: Cnioco6eH ocylecTBIATH YCTAHOBKY, aIaNITAI[UI0, CONNPOBOKAEHHE U IKCILUTYaTAIMI0 THIIOBOTO POrPAMMHOI0
odecneuenus UC

3HaTb:

[TK-4-31 ocHOBHBIE ITOAXO/IBI K IIOCTPOCHUIO MaTEMaTHUECKUX MOJENEH (aHAIUTHYECKHM, SKCIIEPUMEHTAIBHBIN U
KOMOWHHPOBAHHBIHN TTOIXO]IHI)

OIIK-7: CnocodeH BbIOMPATh U IPUMEHATh METOAMKHU NPOEKTUPOBAHUSA U AKTYya/IbHble HHCTPYMEHTAJIbHbIE CPEICTBA,
NPOEKTUPOBATL U Pa3padaTbiBaTh AJITOPHTMbI H IPOIPAMMbI, IPUTOJHbIE /15 IPAKTHYECKOr0 IPUMEHEeHH

Ymerb:

OIIK-7-Y1 npuMeHATh NaKeThl IPUKJIAJAHBIX IPOrpaMM ISl PELIEHHs] BOIIPOCOB, CBSI3aHHBIX C MOJIEIUPOBAHUEM

IIK-2: Cioco0eH BBINOJHATD NPOEKTHbIE PA0OThI 10 CO31aHUI0, MOAU(PUKAIMY (MHTETPUPOBAHHIO IIPOIPAMMHBIX
MmonayJieil) u conposo:xaennio UC, popmynupoBath TpedoBanust k UC

YMmerb:

[IK-2-VY1 4ncneHHO pemaTh HelIMHEeWHbIe YpaBHEHHUS (METO OJIOBUHHOTO JISNIEHHS, METOJT XopA, MeTo HproToHa)




ITIK-4: Cnioco0eH oCcyLIecTB/IATh YCTAHOBKY, a1aNITALMIO, COIIPOBOK/ACHHE H IKCILIyaTALMI0O TUIIOBOI0 IPOrPAMMHOI0
odecneyenust UC

YMmerb:

[1IK-4-Y'1 cBOANTH CHCTEMY HETMHEHHBIX ypaBHEHUH K OTHOMY 00IIeMy HEeTHHEHHOMY

OIIK-7: Cnoco0eH BbIOUPATh U NPHMEHSATh METOAMKH MPOEKTHPOBAHUS H AKTyaJbHble HHCTPYMEHTAJbHbIE CPeACTBA,
MPOEKTHPOBATH M Pa3padaThIBaTh AJTOPUTMBI M MPOrPAMMBI, MPHTOAHbIE 1151 IPAKTHYECKOT0 MPHMeHeHHs

Baagern:

OIIK-7-B1 HaBbIKaMu pabOTHI U MPEACTABICHUS SKCIIEPUMEHTANBHBIX JaHHBIX B TAaOIMYHOM IPOIlECCOpe

IK-2: Cioco6eH BBIMOJTHATH NPOEKTHBIE PAGOTHI MO CO3TAHUI0, MOTH(UKAINH (MHTETPHPOBAHUIO MPOTPAMMHBIX
moayeii) u conpoBoxaenuto UC, popmyaupoBats TpedoBanus k UC

Baaaernb:

ITK-2-B1 HaBbIKaMU YHCICHHOTO PEIICHUS HETMHEHHBIX U TU(PepeHInaTbHbIX YPaBHEHUI B TAOIIMYHOM HPOLIECCOpe

IIK-4: Cnioco6eH ocylecTBIATH YCTAHOBKY, a/IaNITAI[UIO, COMNPOBOKAEHHE U IKCILUTYaTAIIMI0 THIIOBOTO MPOTPAMMHOIO
odecneuenus UC

Baanernb:

[TIK-4-B1 nmpuémamu noucka SKCTpeMyma Mo YpaBHEHHIO MOJIEITH

4. CTPYKTYPA U COJAEPKAHUE

Kon HaunmenoBanue pa3nenioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanne KM Boinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPBI H L. sieMble
KOMIeTeHIUI pecypcsl padoTsl

Pa3gen 1. O61mue Bonpocsl

MO/IeJIMPOBAHUS
1.1 1.1 O6111ee TOHATHE MOJIEIIH. 5 2 [1K-2-31 TIK-2- JI1.4 J11.5

MHoroo6pasue Gopm V1IIK-2-Bl 23 24

IIPEACTaBIECHUS MOJIENH. OIIK-7-31

[TonsTHE O MaTeMaTHYECKOM OIIK-7-Y1

MoaenupoBaHuu. OCHOBHBIE OIIK-7-B1 IIK-

MOAXO/IbI K IIOCTPOCHUIO 4-31 TIK-4-VY1

MaTEeMaTHYECKUX MOJIETICH. TIK-4-B1

AHaNUTHYECKUIA TOJXO0 K

MOJICIIMPOBAHUIO.

DKCHepUMEHTATLHBIN

MOAXO0JT K MOJICJIUPOBAHHUIO.
KomOuHMpoBaHHBIN MOAXO,
K MOJICTTUPOBAHUIO.
OCHOBHBIE dTaITbI
MIOCTPOEHHUS MaTEMAaTUYECKUX
mozenel. TpuenuHcTBO
TpolLecca MOACTUPOBAHUS:
Mozenb, /Jlex/

1.2 W3yyeHue MaTeMaTHYECKUX 5 35 [IK-2-31 IIK-2- J1.3 P1
Moenei u3 OMoIOruu V1 IIK-2-B1 2153 54
(MozEenb XUIHUK-XKEPTBA) U OIIK-7-31
BOEHHOTO jiejia (MOIeib OIIK-7-V1
TaHkoBoro 6os). /Cp/ OIIK-7-B1 IIK-

4-31 T1IK-4-Y1
T1IK-4-B1

1.3 Teopus moneneit u 5 3 [MK-2-31 IIK-2-
MOJIEITMPOBaHMUS, V1 IIK-2-B1
0COOEHHOCTH OIIK-7-31
MaTeMaTHYSCKUX U OIIK-7-V1
WHPOPMALMOHHBIX MOJIENEH. OIIK-7-B1 IIK-

[TpuMeps! TOrUCTHYECKUX, 4-31 TIK-4-V1
CTOXaCTHYECKHX U TIK-4-B1
AMHUTALMOHHBIX

mogenei. /J1a6/




1.4 eopus Mojienelt u 2 TIK-2-31 T1K-2-
MO/ICITPOBaHMS, V1 IIK-2-B1
0COOECHHOCTH OIIK-7-31
MaTeMaTUIECKUX U OIIK-7-V1
WH(POPMALMOHHBIX MOJIENEH. OIIK-7-B1 IIK-

[IpumepsI JOrUCTHYECKUX, 4-31 TIK-4-VY1
CTOXaCTHUYECKUX U TIK-4-B1
MMHUTAI[MOHHBIX

mopenei. /TIp/

Paznen 2. AHaauTHYeCKUI

MOIXO0/

2.1 PazButne moHsaTHS MOJENH. 2 TIK-2-31 TIK-2- JI1.1
CriocoObl BOTUIOIICHHUS V1 TIIK-2-B1 213253 54
monene. /Jlex/ OIIK-7-31

OIIK-7-Y1
OIIK-7-B1 IIK-
4-31 [IK-4-Y1

TIK-4-B1

2.2 [IpencraBnenue anropurma B 6 [TK-2-31 TIK-2- JI1.4 P2
BH/Jie O10K-cxeM. Perienue V1IIK-2-B1 212354
3aJ1a4 B TaOJIMYHOM OIIK-7-31
nporieccope. /TIp/ OIIK-7-Y1

OIIK-7-B1 IIK-
4-31 [IK-4-V1
TTIK-4-B1

2.3 Pemenne paccMOTpeHHBIX HA 31 [TK-2-31 TIK-2- JI1.2
MPaKTHKE 33714 C [IOMOIIBIO V1IIK-2-B1 2293 D4
BCTPOCHHBIX (DYHKIIUH OIIK-7-31
MAKETOB MPHUKIATHBIX OIIK-7-V1
nporpamm. /Cp/ OIIK-7-B1 IIK-

4-31 TIK-4-V1
TTK-4-B1
Pasgen 3.
IKCnepUMeHTAIBHBIH
MOIXO0/

3.1 3.1 CraTucTU4ecKkue METO bl 2 TIK-2-31 TIK-2- JI1.6J13.1
aHaIM3a dKCIEPUMEHTAIbHBIX V1 I1IK-2-Bl 33 D4
JIaHHBIX. OIIK-7-31
DKCHEepUMEHTAILHBIEC OLIEHKH OIIK-7-¥Y1
HWCTUHHOTO 3HAYCHUS OIIK-7-B1 IIK-

U3MepseMOH cIydaitHON 4-31 IIK-4-V1
BEJIMYMHBI U €€ TUCTIEPCUH. TIK-4-B1

Omnpenernenue rpyobIx
OmMUOOK Cpeu pe3ynbTaToB
MIOBTOPHOCTEN OTBITA.
CpenHeB3BeIeHHbIE OI[CHKH
nucnepcud. AHanus
OJITHOPOJHOCTH UCXOJTHBIX
OLIEHOK JUCIIEPCUHU.
Ormpenenenue
JIOBEPUTENILHON OLIMOKU
9KCIEPUMEHTAIBHOM OLICHKU
MU3MEPSIeMOTO ITapaMeTpa.
Omnpenenenue yucia
IIOBTOPHOCTEH ONbITA,
o0ecreunBaroLIero
MIOJTy4EHHE 33JJaHHON
JIOBEPUTENILHON OLIMOKU
OLIEHKU OIPEAEISIEMOTO
nmapametpa. [IpoBepka
HOPMAaJIbHOCTH 3aKOHA
pactpenenenus. /JIex/




32 IMepBuunas 06paboTka 5 2 MK-2-31 TIK-2- | JI1.4 JI1.6 P3
AKCIIEPUMEHTAIbHBIX V1 IIK-2-B1 2354
naHHbIX. /TIp/ OIIK-7-31
OIIK-7-Y1
OIIK-7-B1 IIK-
4-31 IIK-4-V1
[K-4-B1
33 Uzydenue crarei, 5 18 MK-2-31 TIK-2- | JI2.1J13.1
MMOCBEIIEHHBIX CO3IaHUIO V1 IIK-2-B1 21
Mojielel Ha OCHOBE OIIK-7-31
IJIAHUPOBAHMS OIIK-7-Y1
skcnepumenTa. /Cp/ OIIK-7-B1 IIK-
4-31 IIK-4-V1
TK-4-B1
34 [epBu4uHas oopadboTKa 5 4 [MK-2-31 TIK-2-
JKCIIEPUMEHTAIIBHBIX VIIIK-2-B1 | 912233 54
naHHbIX. /J1ab/ OIIK-7-31
OIIK-7-Y1
OIIK-7-B1 IIK-
4-31 TIK-4-V1
[1IK-4-B1
Pazgen 4.
KomOunnpoBaHHbIii noaxoxn
4.1 4.1 OcobeHnocTH 5 2 TK-2-31 TIK-2-
KOMOMHHUPOBAaHHBIX V1IIK-2-B1
MaTEMaTHYECKUX MOJIEIIEN. OIIK-7-31
PaccmoTtpenue OIIK-7-V1
MaTeMaTHYECKUX MOJIENel u3 OIIK-7-B1 IIK-
o0nactu npogeccrnoHanbHOM 4-31 1IK-4-V1
KomriereHIuu /JIex/ [1K-4-B1
4.2 N3yyeHue 0030pHBIX cTaTel 5 18 I1K-2-31 IIK-2- P4
B 00J1aCTH MOAEIHNPOBAHUS VIIIK-2-B1 | 912233 54
MIPOTHO3UPOBAHUS OIIK-7-31
rokasartenei KauecTna OIIK-7-Y1
kokca. /Cp/ OIIK-7-B1 IIK-
4-31 TIK-4-Y1
[1IK-4-B1
43 [IpakTuyieckas peanuzanus 5 3 [TK-2-31 TIK-2- P5
HEKOTOPBIX CYIIECTBYIOLINX V1IIK-2-Bl 01022354
MaTeMaTHYCEKUX MOJIeNeit OIIK-7-31
JUTSL TPOTHO3UPOBAHUS OIIK-7-Y1
Iokasartenei KauecTna OIIK-7-B1 IIK-
MPOAYKIIAN B TAOIHMIHOM 4-31 [IK-4-V1
npoueccope. /J1a6/ [IK-4-B1
4.4 Ox3amen /Cp/ 5 5 KMI1
Pasnea 5. IloaroroBka k
KOHTPOJbHbIM
MEepPONPHUATUHIM H
BBINOJIHSIEMBIM padoTam
5.1 O06bem yacoB 5 0
CaMOCTOSITeNIbHOM paboThI Ha
noarotoBky k KM /Cp/
5.2 O0beM yacoB 5 0
CaMOCTOSITEIbHON paboTHI HA
noArotoBky k BP /Cp/
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusaTHs (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, 3K3aMeH U T.IT), BONPOCHI I
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KonTponsHoe TIposepsienmbie
KM MepOTpUATHE HHIIMKATOPBL Bomnpocs! 111 oAr0TOBKH
KOMIIETeHLU I
KM1 Ok3aMeH OIIK-7-31;IIK-2- KonnoxBuym Ne 1. Aanus MoznenupyeMoi CHCTEMBI.
31;I1K-4-31 MupopmanroHHbIe MOAETH AJIS1 OMUCAHUS SKOHOMHUECKHX IPOLIECCOB.




1. MeToapl TOCTPOEHUS MOJIENM MHOTOOTPACIEBOM 3KOHOMUKHU
JleonThena.

2. Ornrcanue MOAETH B3aUMOJICHCTBHUS B CHCTEME pecypc-
HOTPEOUTEIb.

3. DKOJIOTr0-93KOHOMHYECKasi MOJIENIb C Y4ETOM
JIeMOTpaguUIECKUX MPOIECCOB.

4. Mogens crapeHusl IPOU3BOJICTBEHHBIX MOIIHOCTEH.

5. [IpuHUMneI, neXalme B OCHOBE MOJEIHN B3aUMOJCHCTBUS
Jlanuectepa.

Konnoxsuym Ne 2. ITpumepsl Moaenei 11sl ONUCaHUs
TEXHOJIOIMYECKUX MpoLeccoB. UMCIeHHbIN 3KCIIEPUMEHT.

1. Omnpenenure, ¢ KAKUM YIIIOM CEKTOp TpeOyeTcs BBIpe3aTh M3
KpYyTJI0ro JINCTa

JKECTH ISl TIOJTyUCHUSI TI0XKapHOTO Be/lpa KOHUUECKOH (hOPMBI ¢
MaKCHMaJIbHbIM

00BEMOM.

2. UucaeHHble METOIBI AJIS allPOKCUMAIIUK, UHTEPIOISILUHA U
IKCTPANOJISIMN HYHKIHH.

3. UucaeHHOe UHTErpUPOBaHUE.

4. Yucnennsle Metons! pemenust OY: cxema Ditnepa.

5. Uucnennsle meroapl cucteM pemeHus OJY: cxema PyHre-
KyrThI

Konnoxsuym Ne 3. IIpumeps! Moaenei 1Ist onucaHust OMOIOrHIecKuX
npoueccoB. OLeHKa IPUTOAHOCTH CO3[JAHHON MOJIENH, €€ afanTalus U
OIICHKA YCTOMYHMBOCTH.

1. Co3znaiiTe MHTEPaKTUBHYIO JIMHAMUYECKYI) MOJICIb
MEXBHU0BOM

KOHKYPEHIIMH JIBYX BHJOB OaKTEepHH.

2. Co3paiiTe HHTEPaKTHUBHYIO TUHAMUYECKYIO MOJENb
OHOJIOrMYECKOM CHCTEMBI

«XUIIHUK-KEPTBAY.

3. IMocTpoenne Moneneit nemorpaduueckoro mporecca.
4. Mogeinp riao0anbHOi KIMMATHYECKOH M3MEHUYNBOCTH.
5. Pemenne 3anaun 0 KOHKYPEHIIMH BHUJOB C IMPUMEHEHHEM

nporpamMmHoit cpenst MATLAB

Komnoksuym Ne 4. [Toctpoenue, 0cOOEHHOCTH IPUMEHEHUS U
COCTaBJICHUS JJOTUCTHYECKUX MOJENEH.

1. IIpuMeneHue ITUHEHHOrO IPOrPaMMHUPOBAHUS B
MaTeMaTHYECKUX MOJENSAX ONTUMAIbHOTO MIIaHUPOBAHMUS.
CHMILIEKCHBII METOA.

2. DKOHOMHUKO-MaTeMaTHYeCKUe MOJEIH, CBOAUMBIE K
TPaHCIOPTHOH 3ajaue.

3. JuHaMuyeckoe NporpaMMHUpPOBAHUE U €r0 IPUMEHEHHUE.
4. MopenupoBaHue MPOIECCOB MACCOBOTO OOCITY)KHBAHHUS B
9KOHOMMYECKUX CHCTEMaXx.

5. DneMEeHThl TEOPUH MaccoBOro o0ciyxuBaHusi. OCHOBHbIE

IIOHATHA. KJ'IaCCI/I(i)I/IKaLII/IH CHCTEM MacCoOBOI'O O6CJ'[y)KI/IBaHI/I${. IlonsTue
MapKoBCKOro cily4aiiHOro mporecca.

Konnoksuym Ne 5. CroxacTuueckre 1 UMUTALMOHHBIE MOJIEIIH.

1. Omnpenenenue mioniany Gurypsr MetogoM Monte-Kapio
2. Hanummure nporpamMmy, reHEpUPYIOLLYIO CIIy4ailHOE 4HMCIIO
10 3aKOHY

HOPMAJIBHOTO PacIpe/e]ICHIsI INIOTHOCTH BEPOSITHOCTH.

3. Mertonom MonTe-Kapiio onpenenute miomaib,
3aKITIOYEHHYIO MEXTY

rpa¢ukoM QYHKIIUH U OKPY>KHOCTBIO C IIEHTPOM B Touke (3; 3) u

paiycoM
R=3.

4. VIMuTannoHHOE pelleHre 3aa4 MUHAMH3ALUH 3aTpar.
5. HIMUTaImOHHOE MOJCITHPOBaHKE MTPOU3BOJICTBEHHBIX

HPOLECCOB




5.2. Ilepedyenn padoT, BeINOJIHsIeMbIX 0 JucnumnHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kox Hasparue IIposepsiemble
paboT! paboTbI HHIMKATOPBL Copeprxanue paboTbl
KOMITETEHLIUH
P1 AynuTtopHBIE OIIK-7-Y1;0IIK-7- | AyautopHsle paboTsl. biox Ne (BJI):
paboTsI B1;IIK-2-Y1;ITIK-2- | BJI Nel «O01ue Bonpockl MOACITUPOBAHUS
OO0mme BOIpoCH BI;IIK-4-Y ;IIK-4- | Nel. CocTaBuTh OJIOK-CXEMY JUTST BBIYUCICHUS CYMMBI KBaJIpaTOB
MOJEIUPOBaHUS B1 nepBbIX N 4Kcell HAaTypaabHOTO psija.

Ne2. CocraButh 670K-cXeMy IS pelieHus 3agaun. KakoBo Bpemst
HaJIeHHs Tella, €CIIM U3BECTHBI BBICOTA, YCKOPEHHE, HaYaIbHas
ckopocTs. [IpuMedanue: mpenycMoTpeTs KOPPEKTHYI0 00paboTKy Beex
BO3MOXKHBIX CIIy4aeB: pelIeHUe He HMEeeT KOpHeil; O1H, 1Ba KOPHS;
3a/1a4a He MMeeT (PM3NUECKOTr0 CMbICIa.




P2

AynuTtopHBIE
paboThI
AHanuTHYECKUH
HOJXOJ

OIIK-7-Y 1;0TIK-7-
BI;[IK-2-Y I;TTK-2-
B1;[IK-4-V I;TTK-4-
BI

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
KoHIeHTparwu A. Pemuts moydeHHoe nuddepeHnnansHoe
ypaBHEHHE MeToA0M Jitepa, MOAUGHIUPOBAaHHEIM MeTOAOM Difnepa,
Pynre-Kyrra. Cnenats BEIBOJ O TOUHOCTH KaXKA0TO U3 METOJOB B
CpaBHEHHH JIpYT ¢ Ipyrom. J[is pacuéra mprHATE CIeayronye
3HAYEHHS HEU3BECTHBIX NTapaMETPOB:

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
HoMo1IBI0 MeToa Diiepa, MoauduIupoBaHHOTO Difnepa, PyHre-
Kyrta 4-oro nopsaka. Caenats BbIBOA O TOYHOCTH IIOTy4aeMOro
pelIeHns, CpaBHIBAsE METOABI MEeX Iy co0oH. {1 pacuéra mpHHAT
ClIeIyIOIIe 3HAUCHUS] HEU3BECTHBIX TAPAMETPOB:

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
DKCTepUMEHTaTbHBI
W OaX0.

OIIK-7-Y 1;0TIK-7-
BI;[IK-2-Y I;TTK-2-
B1;[IK-4-V I;TTK-4-
BI

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
paboTsI
KomOuHmpoBaHHBIH
HOAXOJ

TIK-2-V 1;[IK-2-
B1;0I1K-7-B1;0I1K
7-Y I;TIK-4-Y 1;TIK-
4-B1

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 OIIK-7-Y1;0IIK-7- | 1) ANTOpPUTM peIIeHUS] HEeTMHEIHOTO ypaBHEHHUS METOJ0M
TEMBI IJIs B1;IIK-2-Y1;ITIK-2- | xopx;
MIPaKTUYECKHUX BL;IIK-4-Y;IIK-4- |2) ANrOpUTM pelIeHNs] HEIMHEHHOIO ypaBHEHUsSI METOJIOM
3aHATHI B1 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.

5.4. MeToauka OLIEHKH OCBOCHHS AUCUMILIMHBI (Moay/1s, npakTuku. HAP)

Texymuil KOHTPOIIb:

1) 3amaun

2) KOHTPOJIEHBIE BOIIPOCHI (Ha OCHOBE BOIPOCOB K 3K3aMCHY)
3) pedepatsl.

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue Bubaunoreka M3parenscTBO, roa, 3i1. anpec




ABTOpBI, COCTaBUTENHU

3arnaBue

Bubanoreka

M3parenscTBO, roa, 3i1. anpec

JI1.1 | AT. dpsiuko Maremaruyeckoe u Mocksa: MUCuC, 2007,
HAMHTAIIOHHOE https://lib.msk.misis.ru/elib/view.php?
MOJICTAPOBaHNE id_abs=421737
MPOU3BO/ICTBEHHBIX CHCTEM:
MoOHoTrpadus
JI1.2 |B.A.CoBeToB, MonenupoBaHue CUCTEM. Mocksa: Bricmias mikoia, 2003,
C.ASIxoBneB [IpakTrkyM: yaeOHOE TTOCOOHE
JI1.3 | A.YO.3akreiim OO01as XuMHYECKas M.:Jloroc, 2012,
TEXHOJIOTHsI: BBEICHUE B
MOZICITAPOBAHUE XUMHKO-
TEXHOJIOTHYECKHUX TIPOIIECCOB:
Yueb.nmocobue
JI1.4 |H.A.Camoiinos ITpumeps! 1 3a1a4u 10 Kypey CIIb, Jlans, 2013,
"MaremaTtudeckoe
MOJIEIIAPOBAHUE XUMHKO -
TEXHOJOIMYECKUX MPOLIECcCOB":
YuebHoe nmocodue
JI1.5 | AM. I'ymeposn MaremaTnueckoe CIIo, Jlans, 2014,
MOJIEIIAPOBAHUE XUMHKO -
MaTeMaTHYECKUX MPOIECCOB:
YuebHoe nmocodue
JI1.6 |Cabaun A.B. MopenupoBaHue XUMHKO- H® HUTY MUCuC, 2016,
TEXHOJIOTHYECKUX TIPOIECCOB! www.nf.misis.ru
y4aeOHoe mocobue
6.1.2. Jlono/iHUTEIbLHAS JINTEPATYPa
ABTOPBI, COCTAaBHTEITH 3arnaBue Bubnmoreka W3patenbcTBO, rOf, 371. anpec
JI2.1 |H.A.Bypmucrpoa Matemaruueckoe M.: Jloroc, 2010,
MOJICTAPOBaHNE
HKOHOMHYECKHX TPOIECCOB:
Mouorpadus
6.1.3. MeTtoanueckue pa3padoTKu
ABTOpBI, COCTABUTEIH 3araBue bubmmoreka WznarenbcTBO, TO, 31. aJipec
JI3.1 | b.JIL.Kamupus, OpraHu3anus SKCIIepUMEHTa: M.: MUCuC, 1986,
B.AKapacés, Meron. ykazanus : N1174 http://elibrary.misis.ru
P.C.TumaxoBa
6.2. Ilepeuens pecypcoB HHGOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHeT»
31 |Iowuck crareii xxypHana Fuel, n3natensctso Elsevier https://www.sciencedirect.com/journal/fuel
72 | ba3a nannbix "Tepmuyeckue Konctants! Bemects" http://www.chem.msu.su/cgi-bin/tkv.pl?show=welcom.html
33 | Caift s 3arpy3ku Maxima https://ru.vessoft.com/software/windows/download/maxima
D4 | Caiit s 3arpy3ku SMath Studio https://ru.smath.com/cloud/
6.3 IlepeueHb MpPOrpaMMHOro odecnev4eHust
I1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.3 | Windows Server Standart 2012R2 Russian OLP NL AcademicEdition 2Proc.
1.4 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
I1.5 |Microsoft Office 2007 Russian Academic OPEN No Level
I1.6 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level

6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccuoHATbHBIX 0a3 JaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. |

Haznauenue

OcHarienmue




Kommurekt  yueOHo#f  mebenmm Ha 56  MecTt  uid
oOyJaromuxcsi, | KOMIBIOTEp MJIsi MpenojaBareisi ¢
BBIXOZIOM B HHTEPHET, | CTal[MOHAPHBIA KOMIIBIOTED IS
nmpernogaBaresisi (y BCEX BBIXOJ B HMHTCPHET), MPOEKTOP,
9KpaH HACTEHHBIH, KOMMYTAarop, JOCKa ayJuTOpHas
MenoBas, BeO kamepa Logitech, moctym k 3JOUOC
Vuuepcurera MUCHUC dyepe3 nuuHBIA KaOWHET Ha
miarpopme LMS Canvas u  Moodle, nHIeH3MOHHBIE
nporpammel MS Office, MS Teams, antuBupyc Dr.Web.

Kommurekt  yueOHo#f  mebenmm Ha 24 MecTt A
oOyuaromuxcs, 12 CTAaMOHAPHBIX KOMITBIOTEPOB  JUIS
CTY/ICHTOB, 1 CTaIMOHAPHBIN KOMIIBIOTEP JUIsL
nperofaBarenst (y BCEX BBIXOJ B HHTEPHET), IPOEKTOP,
WHTEpaKTHBHAs  JOCKa, JOCKAa ayAWTOpHAas MeJoBasd,
KOMMyTaTop, BeO Kamepa, NOKyMEHT-Kamepa, IOCTYNl K
OUOC Yuusepcureta MUCHC uepe3 NUYHBIA KaOWHET Ha
miarpopme LMS Canvas u  Moodle, nHIeH3MOHHBIE
nporpammel MS Office, MS Teams, antusupyc Dr.Web.

114 Vuebnas ayIUTOPHUS IS 3aHATHH
JIEKIIMOHHOTO THIIA, MPaKTHIECKUX
3aHATUI

127 VYuebHas mabopaTtopus (KOMITBIOTEPHBIH
KJIacc)

123 VYuebHas mabopaTtopus (KOMITBIOTEPHBIH
KJIacc) Kabuner KypCOBOTO u
JUILIOMHOTO HIpPOEKTHPOBAHUS,
CaMOCTOSATEIBEHOI paboThl 00yJaromUXCs

Kommurekr  yueOHo#f mebenmm Ha 12 wMect A
oOyuaromuxcs, 12 CTAaMOHAPHBIX KOMIIBIOTEPOB  JUIS
CTY/ICHTOB, 1 CTaIMOHAPHBIN KOMIIBIOTEP JUIsL
nperofaBarenst (y BCeX BBIXOJ B HHTEPHET), IPOEKTOP,
9KpaH, KOMMYTaTop, BeO Kamepa, MOCKa-(QIMMUapT MarH.-
MapkepHas mnepenBmkHasg, goctyn k OMOC YHuBepcurera
MUCHUC depe3 nuuHblii Kabuuer Ha mmiardpopme LMS
Canvas u Moodle, nmunien3nonnsie nporpammel MS Office,
MS Teams, antuBupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

IToaroToBKa K MPOMEKYTOYHOW aTTECTALIUH 110 TUCIUILIMHE 3aKIF0YaeTCs B U3yICHHU TEOPETHYESCKOTO MAaTepPHAIIa 0 KOHCIIEKTaM
JIEKIMi, HCTOYHUKAM OCHOBHOM U JIOTIOJHUTENBHON JIMTEPATYPBI, BKIFOYAsi TEMBI CAMOCTOSITENIbHOTO U3YYEHHSI, ODHEHTHPYSCH Ha
CIHCOK KOH-TPOJIBHBIX BOIIPOCOB 110 COOTBETCTBYIOIINM TEMaM.

TIpu caMOCTOSITETFHOM U3yYEHUH MaTepraia PEKOMEH IYeTCsI 3aHOCUTh B TETPa/ib OCHOBHBIC IOHSTHS, TEPMHUHBI, (OPMYITHPOBKH
3aKOHOB, ()OPMYIIBI M YPABHEHHS, BEIBOJIBI IO M3y4aeMoii Teme. M3ydeHue J1r000ro Bompoca Heo0X0[MMO IIPOBOIUTE HA YPOBHE
CYIIHOCTH, & HE Ha YPOBHE OT/IENbHBIX SIBICHHI. DTO CrocoOCTBYET H0JIee IiTy0OKOMY 1 IIPOYHOMY YCBOCHHIO MaTepHaa.

B ciydae 3aTpymHEHUs IPH U3y9IE€HUH TUCIUILIMHBI CIICIYeT 00paIiaThes 3a KOHCYIbTallMel K MpenoaaBarento. Bee JeKnnoHHbIe
MaTepHalbl, a TAKKe MpakTHdeckue 3aaanus npuseneHsl B LMS Canvas o agpecy kypca https://Ims.misis.ru/enroll/XHRX69

ITpoBenenue 3x3ameHa:

DK3aMeH 110 JaHHOH JUCIIUIUIMHE IPOBOIUTCS B YCTHOH (popMe 10 SK3aMEeHAMOHHBIM OMIIeTaM, KaX/bIil N3 KOTOPBIX BKIFOUAeT 2
TEOPETHIECKHX BOIPOCA U OJHO NMPAKTUUECKOE 3aJaHHeE.

IToxaszarenu 1 KpUTEPUU OLIEHUBAHUS SK3aMeHa:

— Ha OIICHKY «OTJIMYHOY (5 0ayutoB) — 00yJaroImuiics IeMOHCTPHPYET BEICOKHI YPOBEHb OCBOCHHUS KOMITETEHIINI, BCECTOPOHHEE,
CUCTEMATUYECKOE U ITyOOKOe 3HaHUE y4eOHOTr0 MaTe-pruaia, CBOOOIHO BHIMONHSET MPAKTUIECKUE 3a/IaHHs, CBOOOTHO OTIEPHPYET
3HAaHUSMH, YMEHHU-IMH, IPUMEHSET UX B CUTYaLUSIX HOBBIIIEHHON CIIOKHOCTH.

— Ha OIICHKY «XOpOoIIoy (4 6amia) — 00yJaroImuiicss IeMOHCTPHPYET CPSAHUH yPOBEHh OCBOCHHS KOMIICTCHIHI: OCHOBHBIC 3HAHHS,
YMEHHS OCBOEHBI, HO IOITyCKAIOTCS He3HAYHUTEIb-HbIe OIIMOKH, HETOYHOCTH, 3aTPYAHCHUS NTPH aHATUTHIECKIX OTIePaIiX,
HepeHoce 3HaHWHM U YMEHHI Ha HOBbIE, HECTaHJAPTHBIC CUTYAIHUN.

— Ha OIICHKY «YIOBJIETBOPUTENBHOY (3 Oayuta) — 00yJaroniAcs: JEMOHCTPHPYET OPOTOBBIH YPOBEHb OCBOCHUI KOMIICTCHIIUII: B
XO071€ KOHTPOJIBHBIX MEPOTIPHATHI OITYCKAFOTCS OIIHOKH, TIPOSBISICTCS OTCYTCTBHE OTACIBHBIX 3HAHUH, YMCHUH, HABBIKOB,
00yJarONHICS NC-IIBITHIBACT 3HAUUTENBHBIC 3aTPYAHCHUS [IPU OIEPUPOBAHUY 3HAHUSMH M YMEHHSAMH [IPU UX Me-PEHOCE Ha HOBBIC
CUTYaLlUH.

— Ha OIICHKY «HEY/IOBJICTBOPHUTEIBHOY (2 0aita) — o0yJaroIuiics: IeMOHCTPHPYET 3Ha-HUs He Oonee 20% TEOpeTHIECKOTO
MaTtepHaa, JOITyCKaeT CYIECTBEeHHBIE ONMTMOKH, He MOKET IT0Ka3aTh HHTEIUICKTyabHbIe HABBIKH PEIICHHS MPOCTHIX 3a/1ad.

— Ha OIICHKY «HEYAOBIETBOPUTETbHOY (1 Oam) — oOywaromuiics He MOXKET IOKa3aTh 3HAHHUS Ha yPOBHE BOCIIPOU3BEICHUS U
00BsCHEHH UH(DOPMAIMH, HE MOXKET [TOKa3aTh HHTEI-JICKTYAJIbHBIC HABBIKH PEIICHUS MPOCTHIX 33/1a4.




