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1. HEJIX OCBOEHUA

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

1.2 2) OCBOCHHC CYHMICCTBYIOIINX OCHOBHBIX MAaTECMATUYCCKUX MOI[CJ'ICﬁ, HCTIOJB3YEMBIX ITPU ONMMCAHUU XUMUKO-
TEXHOJIOTMYCCKHUX ITPOLECCOB;

1.3 |3) cBoOoIHOE UTEHHE COBPEMEHHBIX MAaTeMaTHUECKUX MOIeNel B 001acTi npodheccCHuOHaNbHON KOMITIETEHIUI
(Koxcoxumusi).

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOTr'PAMMBI

bnoxk OII: b1.B.IB.05

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

2.1.1 |HayuHo-nccnenoBarensckas paboTa

2.1.2  |IIporpamMMHast HHXXEHEPUS

2.1.3 |IIpoekTHpoBaHKe HHPOPMAITHOHHBIX CHCTEM

2.1.4 |IIpoektupoBanue cucrem SCADA

2.1.5 |IIpou3BoACTBEHHAs IPAKTHKA

2.1.6 | Meramtypruueckue TeXHOJIOTHI

2.1.7 | OOmas 3HepreTuka

2.1.8 | TexHONOTMHU NMPOrpaMMUPOBAHHS

2.1.9 | SI3bIku U cpeabl pa3padOTKU HHTEPHET-IPUIIOKEHHHA

2.1.10 |MudopMaioOHHBIC CHCTEMBI U TEXHOIOTHU

2.1.11 |KowmmnsroTepHas rpaduka

2.1.12 | AnroputMu3anus 1 IporpaMMUpPOBaHUE

2.1.13 | ®usuka

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
npealecTByIIee:

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

IK-4: CiocoGeH OCyLIECTBIATH YCTAHOBKY, aJalITAIHIO, COMPOBOKIEHNE 1 YKCILTYaTAIIMIO THIIOBOTO MPOTrPAMMHOTI0
ooecnieuenuss UC

3HaTh:

T1IK-4-31 ocHOBHBIE MOAXOBI K OCTPOSHUIO MaTEMaTHYECKUX MOJieNell (aHATUTUIECKUH, SKCIIEpUMEHTAIbHBIN 1
KOMOMHHPOBAHHBIHN TTOXO0/IbI)

IIK-3: Cnioco6eH co3naBaTh NHPOPMATHOHHYIO MO/IETh, OCYLIECTBJIATH MOA00P HHCTPYMEHTAJIbHBIX CPEICTB, OIIEHHBATH UX
3¢ PexTUBHOCTH

3HaTh:

ITK-3-31 oCHOBHBIC YHCIICHHBIC METO/IBI PEIICHUS HETMHCIHBIX YpaBHEHUH (METO/I IIOJIOBUHHOTO JICJICHUS, METOJ] XOPI, METOA
Herotona)

OIIK-7: Crioco0eH BHIOUPATH U NPUMEHATH METOAUKHU NMPOEKTHPOBAHNUS U aKTyaJbHbIe HHCTPYMEHTAJIbHbIE CPEICTBA,
NPOEKTUPOBATHL U Pa3padaTbiBaTh AJITOPHTMBbI H IPOIPAMMBI, IPUTOJHbIE 115 IPAKTHYECKOr0 IPUMEHEHH

3HaTb:

OIIK-7-31 BO3MOKHOCTH HamboJee pacpoCTPaHEHHBIX [TAKETOB MPHKIIAJHBIX TIPOTPaMM JUTS YUCICHHOTO PEIICHNS pa3InIHBIX
MaTeMaTHIEeCKUX 3a/1a4

IIK-4: Cnioco6eH ocylecTBIATH YCTAHOBKY, a1aNTAI[UI0, CONPOBOKAEHUE U IKCILUIYaTAIMI0 TUIIOBOTO MPOIPAMMHOI0
obecneuenust UC

Ymerb:

TTIK-4-Y1 cBOOUTH crcTeMy HETMHEWHBIX YPaBHEHHUH K OTHOMY O0IIeMY HETUHEHHOMY

IIK-3: Cnocoben co3gaBaTh HHPOPMALMOHHYIO MO/I€/Ib, OCYLECTBJIATDH MI0A00P HHCTPYMEHTAJILHBIX CPEJACTB, OLICHHBATh UX
3¢ pexkTHBHOCTD

YMmerb:

[IK-3-VY1 uncneHHO pemaTh HelIMHEeWHbIe YpaBHEHUs (METO/1 OJIOBUHHOTO JISNIEHHS, METOJT XopA, MeTo HproToHa)




OIIK-7: CnocodeH BbIOMPATh U IPUMEHATH METOAMKHU NPOCKTUPOBAHUSA U AKTYya/IbHbl¢ HHCTPYMEHTAJIbHbIC CPEICTBA,
NPOEKTHPOBATH U Pa3padaThIBATh AATOPUTMBI H NPOrPAMMBI, IPUTOIHbIE 1/ IPAKTHYECKOr0 NPUMEHeHHS

YMmerb:

OIIK-7-Y1 npuMeHATh NaKeThl IPUKIIAJAHBIX IPOrpaMM IS PELIEHHs BOIIPOCOB, CBS3aHHBIX C MOJEIUPOBAHUEM

IMK-4: Cioco0eH 0CyLIeCTBJIATh YCTAHOBKY, 41alITALMIO, COMPOBOKAEHHE U IKCIIYyaTALMIO THIIOBOIO POrPaMMHOIO
ooecnieuenuss UC

Baagern:

[1IK-4-B1 npuémamu moucka 3KCTpeMyma 1o ypaBHEHHIO MOJIENIN

ITK-3: Cnioco6eH co31aBaTh HHPOPMANHOHHYIO MO/IETb, OCYIIECTBJISATH MOA00P HHCTPYMEHTAIbHBIX CPEICTB, OIIEHHBATH UX
3¢ dexTUBHOCTD

Baaaernb:

ITK-3-B1 HaBbIKaMU YHCICHHOTO PEIICHUS HETMHEHHBIX U TU(epeHInaTbHbIX YPaBHEHUI B TAOIMYHOM HPOLIECCOPe

OIIK-7: Crioco0eH BHIOUPATH U NPUMEHATH METOAUKHU NMPOEKTHPOBAHNUS U aAKTyaJbHbIe HHCTPYMEHTAJIbHbIE CPEICTBA,
NPOEKTUPOBATHL U Pa3padaTbiBaTh AJITOPHTMBbI H IPOIPAMMBI, IPUTOJHbIE 115 IPAKTHYECKOr0 IPUMEHEHH

Baanernb:

OIIK-7-B1 HaBbIikaMu pabOTHI U MPEICTABICHUS SKCIIEPUMEHTAIBHBIX TAHHBIX B TAOJHMYHOM MPOIIECCOpPE

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. 8 8 OIIK-7-31 JI1.4 J11.5
MHoroo6pasue Gopm OIIK-7-Y1 23 24
MPEACTABICHHS MOJIEIH. OIIK-7-B1

ITonsTre 0 MaTeMaTHYECKOM
MoaenupoBaHuu. OCHOBHBIE
MOAXO/IbI K IIOCTPOCHUIO
MaTeMaTHYECKUX MOJIEIIEN.
AHaTUTHYECKUH OAXO0 K
MO/ICITMPOBAHHMIO.
DKCHEepUMEHTATLHBIA MOIX0/T
K MOJISTUPOBAHUIO.
KomOuHMpoBaHHBIN MOAXO K
MoienrpoBaHuio. OCHOBHBIC
3Tanbl HOCTPOCHUS
MaTeMaTHYECKUX MOJIEIIEN.
TpuenuHCTBO TIpOIIECCa

MOJIETAPOBAHISL:
Mojens, /Jlex/

1.2 N3yuenue mareMaTHUECKUX 8 20 OIIK-7-31 J1.3
Moenei u3 OMoIOruu OIIK-7-Y1 2153 54
(MozEenb XUIHUK-XKEPTBA) U OIIK-7-B1

BOGHHOTO Jiena (MOIeNb
TaHkoBoro 6os). /Cp/

1.3 Teopust Mmogeneit u 8 2 OIIK-7-31 P1
MOJICITPOBaHMS, OIIK-7-Y1 213233 54
0CO0EHHOCTH OIIK-7-B1 IIK-
MaTeMaTUYECKUX U 3-31 [IK-3-VY1
HHGPOPMAITMOHHBIX MOJIENEH. TTIK-3-B1

IIpuMephI JTIOTUCTHYCCKUX,
CTOXACTUYECKUX U
MMUTALMOHHBIX

mozeinei. /JIab/




1.4 Teopus mozneneit u 6 OIIK-7-31 P2
MO/ICITPOBaHMS, OIIK-7-V1 215253 D54
0COOECHHOCTH OIIK-7-B1 IIK-
MaTeMaTUYECKUX U 3-31 TIK-3-VY1
WH(POPMALMOHHBIX MOJIENEH. [IK-3-B1
ITpumeps! JTOTHCTHYECKAX,

CTOXAaCTUIECKUX U
MMHUTAIUOHHBIX

mopenei. /TIp/

Pa3gen 2. AnannTuyeckuii
MOIXO0/

2.1 Pa3BuTHe nmonsTHs MOAEIH. 6 OIIK-7-31 J.1
CriocoObl BOTUIOIICHHUS OIIK-7-Y1 212233524
monene. /Jlex/ OIIK-7-B1 IIK-

3-31 TIK-3-VY1
[K-3-Bl

2.2 IIpencrasnenue airopurma B 8 OIIK-7-31 1.4 P3
BuJe OJIoK-cxeM. Pemenne OIIK-7-V1 2153 D4
3a/1a4 B TAOJIMIHOM OIIK-7-B1 IIK-
nporeccope. /TIp/ 3-31 TIK-3-VY1

I1K-3-B1

2.3 Pemenne paccMOTpEeHHBIX HA 10 OIIK-7-31 JI1.2
MPaKTHKE 33724 C IIOMOIIBI0 OIIK-7-Y1 023354
BCTPOCHHBIX (PyHKIINH OIIK-7-B1 IIK-

[aKETOB MPUKJIAJIHbIX 3-31 [IK-3-VY1
nporpamm. /Cp/ TIK-3-B1
Pazgen 3.

JKcnepUMeHTAIbHBIH

TOJX0/

3.1 3.1 CratucTuyeckue MeTOIbI 6 OIIK-7-31 JI1.6J13.1
aHaM3a SKCIIePUMEHTAIbHBIX OIIK-7-V1 23 54
JIAHHBIX. OIIK-7-B1 TIK-
DKCIIepUMEHTANbHBIE OLCHKH 3-31 TIK-3-VY1
HWCTUHHOTO 3HAYCHHSI TTIK-3-B1
H3MepsieMOH CcrydaliHON
BEJINYUHBI U €€ TUCTIEPCHUM.

Omnpenenenue rpyobIx
OIIMOOK CPEeN PE3yIbTaTOB
MTOBTOPHOCTEH OTIBITA.
CpenHeB3BEIICHHBIE OLIEHKH
nUcriepcud. AHamu3
OJTHOPOJTHOCTH UCXOTHBIX
OIIEHOK JTUCTICPCHH.
Omnpenenenue
JIOBEPUTEIEHOM OIMIHOKI
IKCIIEPUMEHTAIHHOMN OIICHKU
M3MEpsIEMOTO TTapaMeTpa.
OmnpenerneHue ynucia
MTOBTOPHOCTEH OTIBITA,
obecTieunBaromIero
MOJIy4YEHHE 33a]JaHHOU
JIOBEPUTEIEHOM OMIHOKU
OIICHKH OTPEACISIEMOTO
napamerpa. IIposepka
HOPMAJIBHOCTH 3aKOHa
pacnpeneneaus. /Jlex/

3.2 [epBuuHas oopaboTKa 2 OIIK-7-31 JI1.4 J11.6 P4
9KCIIEPUMEHTAIbHBIX OIIK-7-Y1 23 54
naHsbIx. /IIp/ OIIK-7-B1 IIK-

3-31 [1K-3-V1
IK-3-B1

33 Wzyuenue crareii, 10 OIIK-7-31 JI2.1J13.1
MMOCBELIEHHBIX CO3IaHUIO OIIK-7-V1 21
MoJieliell Ha OCHOBE OIIK-7-B1 IIK-
IIJITAHUPOBAHUS 3-31 [IK-3-V1
skcnepumenTa. /Cp/ [IK-3-B1




34 IMepBuunas 06paboTka 8 4 OIIK-7-31 P5
AKCIIEPUMEHTAIbHBIX OIIK-7-Y1 2132053 54
JaHHbIX. /J1ab/ OIIK-7-B1 IIK-
3-31 TIK-3-VY1
[IK-3-B1
Pazgen 4.
KomOunnpoBaHHbIii moaxon
4.1 4.1 OcobeHHoOCTH 8 7 OIIK-7-31
KOMOHMHHUPOBAHHBIX OIIK-7-Y1 01323354
MaTEMaTHYECKUX MOJIEIIEH. OIIK-7-B1 IIK-
PaccmoTtpenue 3-31 [IK-3-V1
MaTEeMaTUYECKUX MOJIEIEeH U3 IIK-3-B1
o0nacty npogeccruoHanbHOM
KomriereHuun /JIex/
4.2 [IpakTuueckas peanuzanus 8 2 OIIK-7-31 P6
HEKOTOPBIX CYIIECTBYIOILUX OIIK-7-Y1 01022354
MaTeMaTHYCEKUX MOJIeIe OIIK-7-B1 IIK-
ISl IPOTHO3UPOBAHUS 3-31 [IK-3-V1
MoKazarenel KauecTBa TIK-3-B1
MPOAYKIIAU B TAOTHMIHOM
nporeccope. /I1p/
43 Wzyyenue 00630pHBIX cTaTei 8 15 OIIK-7-31
B 00JTACTH MOJICITUPOBAHUS OIIK-7-Y1 213233 54
MIPOTHO3UPOBAHMS OIIK-7-B1 IIK-
roKasarenel KauyecTBa 3-31 [IK-3-VY1
kokca. /Cp/ [K-3-B1
4.4 [IpakTuyueckas peanuzanus 8 3 OIIK-7-31 P7
HEKOTOPBIX CYIIECTBYIOIUX OIIK-7-Y1 01022354
MaTeMaTHYCEKUX MOJIeJIen OIIK-7-B1 IIK-
ISl IPOTHO3UPOBAHUS 3-31 [IK-3-V1
MoKazarenel KauecTBa TIK-3-B1
MPOAYKIIMU B TAOTHMYHOM
nporeccope. /J1ad/
4.5 IpoBenenue Dx3amena /Cp/ 8 8 OIIK-7-31 KM1
OIIK-7-Y1 21222354
OIIK-7-B1 IIK-
3-31 [IK-3-VY1
[IK-3-Bl1
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTus (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI s
CaMOCTOSITeJIbHOI MOATOTOBKH
Kon KonTponsHoe Tposepaembie
KM MepoTpUATHE HHIMKATOPBL Bonpocs! 111 OATOTOBKU
KOMIIETEeHLU I
KM1 OK3aMeH OIIK-7-31;IIK-3-31 | KomnoxBuym Ne 1. AHanu3 MOIeIHPyeMOi CHCTEMBL.

HH(I)OpMaL[I/IOHHbIC MOACIH AJIsA OIMMCAaHUA SKOHOMUYCCKHUX ITPOLECCOB.

1. MeTobl TOCTPOCHUST MOJEITH MHOTOOTPACICBON YKOHOMUKH
JleoHThEBA.

2. Onucanue MOJENU B3aUMOJEHCTBUS B CHCTEME pecypc-
MOTPEOUTEN.

3. DKOJIOT0-3KOHOMHYECKAsI MOJIENb C YYETOM
JeMorpa(puIecKuX MPOIECCOB.

4. Mogensb cTapeHus] TPOU3BOICTBEHHBIX MOIIHOCTEH.

5. [TpuHIUIIEI, JTeXanie B OCHOBE MOJEIH B3aUMOJICHCTBUS
Jlanuecrepa.

Kommoxsuym Ne 2. TIpumeps! Moesneit Ui ONMCaHUS TEXHOIOTHYSCKAX
nporeccoB. UNCIIeHHBIH KCIIEPUMEHT.

1. Omnpenenure, ¢ KAKAM yIJIOM CEKTOp TpeOyeTcsl BBIpE3aTh W3
KPYTJIOTO JIUCTA

JKECTH JUTSI TOTYIEHUsSI TOYKAPHOTO Bellpa KOHUYECKOH (popMBbI ¢
MaKCUMaIbHbIM

00BEMOM.




2. UucneHHble METOAB! )i alIPOKCUMAIUHN, UHTEPIIOJIALUN U
IKCTPANOJISIMN QYHKIHH.

3. UucaeHHOe UHTErpUpPOBaHUE.

4. UYucnennsle Metos! pemenust OY: cxema Ditnepa.

5. Uucnennsle MeToasl cucteM peutenust OJ1Y: cxema Pynre-
Kyrth1.

Konnoxsuym Ne 3. TIpumeps! Mozenel At OMUCAHIS OMOIOTMIECKIX
npoueccoB. OlLeHKa IPUTOAHOCTH CO3[JAHHOI MOJIENH, €€ afanTalus U
OIICHKA YCTOMYMBOCTH.

1. CosaiiTe HHTEPaKTHUBHYIO TUHAMUYECKYIO MOJENb
MEKBHUOBOM

KOHKYPEHIIHH JIBYX BHJOB OaKTEpHH.

2. Co3paiiTe HHTEPaKTHBHYIO TUHAMUYECKYIO MOJENb
OHOJIOrMYECKOM CHCTEMBI

«XUIIHUK-KEPTBAY.

3. [Moctpoenne mopenel aeMorpaduveckoro mporecca.
4. Mogenb rio0abHON KIMMATHYECKOH U3MEHUYUBOCTH.
5. Pemenne 3amaun 0 KOHKYPEHIIUH BHAOB C IIPUMEHCHHEM

nporpamMmHoit cpenst MATLAB

Komnnoksuym Ne 4. [Toctpoenue, 0cOOEHHOCTH IPUMEHEHUS U
COCTaBJIEHHS JIOTHCTHYECKUX MOJEINEH.

1. IIpuMeneHue TUHENHOrO IPOrPaMMHUPOBAHUS B
MaTeMaTHYEeCKUX MOJENSAX ONTUMAIBHOTO TIIaHUPOBAHMUS.
CuMIIEeKCHBIA METOS,.

2. DKOHOMUKO-MAaTEeMaTHIECKIE MOJIEIH, CBOJUMBIE K
TPaHCHOPTHOM 3ajaue.

3. JluHamMu4eckoe MpOrpaMMHUpPOBAHUE U €r0 MPUMEHEHHE.
4. MozenupoBaHue MPOIECCOB MACCOBOTO OOCITY>KHBAaHHUS B
HKOHOMHYECKUX CHCTEMAX.

5. DneMeHThl TEOPUH MaccoBOro oOciyxuBaHusi. OCHOBHbIE

nonstus. Kimaccudukanus cucrem maccoBoro obcmyxuBanus. [Tonstre
MapkoBcKkoro ciy4aifHOTO Tpoliecca.

Komnoksuym Ne 5. CroxacTuueckre 1 UMUTALMOHHBIE MOJIEH.

1. Omnpenenenue mwioniamy Gurypsl MetogoM Monte-Kapio
2. Hanummure nporpaMmy, FeHEPUPYIOLLYIO CIIy4aiilHOE 4HCIIO
10 3aKOHY

HOPMAaJILHOT'O paclpeeleHHs INIOTHOCTH BEPOSTHOCTH.

3. Metonom Monte-Kapiio omnpenenure miomasisp,
3aKITIOYEHHYIO MEXY

rpadukoM (HYHKIIUH U OKPYKHOCTBIO ¢ IeHTpoM B Touke (3; 3) u
paiycoM

R=3.

4. HmuranuonHoe pelieHre 3ajady MUHUMH3ALUU 3aTpar.
5. VIMuTanmoHHOE MOAEIMPOBAHUE ITPOU3BOJICTBEHHBIX
MPOIIECCOB

5.2. Ilepeyenn padoT, BbINOJIHSIE

MBbIX 110 JUCIHUILJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kox Haspamue [IpoBepsiembie
HHIHKATOPHI Coneprxanue paboTsI
paboTbl paboTsl .
KOMITCTCHIIUH
P1 Jlaboparopnas OIIK-7-Y1;0IIK-7- | Teopust Moaenei 1 MOAETUPOBAHUSI, 0COOCHHOCTH MaTeMAaTHIECKUX U
pabora Ne 1 BL;IIK-3-Y ;IIK-3- | nHpOpManmnoHHBIX Moenel. [IpruMephl ToTHCTHYeCKHX,
B1 CTOXACTUYECKUX U UMUTALUOHHBIX MOJEIIEH.
P2 IIpakTuyeckas OIIK-7-Y1;0IIK-7- | Teopust Mmozeneil 1 MOJSTHPOBAHUS, OCOOCHHOCTH MaTEMaTUIECKHUX U
pabota Ne | B1;TTK-3-YI;IIK-3- | uadopMannoHHbIX Moeneii. [IpuMepbl TOrHCTHYECKHX,
B1 CTOXaCTHYECKUX M UMUTAI[MOHHBIX MOJIENIEH.
P3 IIpakruye | OIIK-7-Y1;I1K-3- ITpencraBnenue anropuT™a B Buje OJIoK-cxeM. Pemrenne 3aqaq B
ckast pabota Ne 2 YI;IIK-3-B1 TaOJIUYIHOM TPOLIECCOPE.
P4 IIpakTuyeckas IK-3-Y 1;I1K-3- [MepBuunas 00pabOTKa IKCIIEPUMEHTAIBHBIX TAaHHBIX.
paborta Ne 3 B1;0I1K-7-Y1;0I1K

-7-B1




P5 JlabopaTopHast OIIK-7-Y1;0IIK-7- INepBuunas 06pabOTKa IKCIIEPUMEHTANBHBIX TAHHBIX.
pabota Ne 2 B1;IIK-3-V1;IIK-3-
Bl
P6 IIpakTuyeckas OIIK-7-Y1;0IIK-7- |IIpakTuueckas peanu3anus HEKOTOPBIX CYLECTBYIOLIINX
pabora Ne 1 BL;IIK-3-VI;IIK-3- | MaTeMaTHUCEKUX MOJENCH A MPOrHO3MPOBAHMUS ITOKa3aTenen
Bl Ka4ecTBa NMPOAYKIHH B TAOIMIHOM MPOILIECCOPE.
P7 Jlaboparopnas OIIK-7-Y1;0I0IK-7- |IIpakTrueckas peaau3aiis HEKOTOPHIX CYIIECTBYIOIIUX
pabora Ne 3 B1;IIK-3-VI;IIK-3- | MaTeMaTHuCEKUX MOAEJEH A IPOrHO3UPOBAHNUS ITOKa3aTeNnel
B1 Ka4ecTBa MPOAYKIIH B TaOIMIHOM IIPOIIECCOpe.

5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbIE VISl IK3aMEHa (onncaﬂne 6I/IJ1€TOB, TEeCTOB U T.l'[.)

DopMoil IPOMEKYTOUHOM aTTECTALUY 110 JUCLUIUIUHE SIBJISIETCS DK3aMEH.
Hioxe npezncrasnen obpaser; 6uieTa uist 9K3aMeHa, IPOBOANMOTO B YCTHOW (opme.

MUHUCTEPCTBO HAYKHU U BLICILIETO OBPA3OBAHUS POCCUNCKOU OEJIEPALINN
HOBOTPOI/IL[KI/Iﬁ DOUITNAT

denepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YIPEKICHUE BBICIIIET0 00pa30BaHUs
HAHI/IOHAJ'II)HBII71 HCCJ’[EI[OBATEJ'H)CKI/IVI TEXHOJIOTUYECKUI YHUBEPCUTET
«MUCHUC»

Kadenpa MaTeMaTHKH 1 €CTECTBO3HAHUS
BUJIET Ne O

Jucnumuinza: «MopaenupoBaHie XUMUKO-TEXHOIOTUIECKUX [IPOLIECCOBY
Hampasnenue: 18.03.01 «Xummueckast TEXHOIOTHSD»

®opma 00yueHus: OuHas

®dopMma NpOBEACHHUS DK3aMEHA: YCTHAS

1. OO01ee npeAcTaBiIeHHEe 0 MOJENU. MaTeMaTHUeCKHe MOJIENU: ONpEAeIeHUe; TOCTOMHCTBA U HEAOCTATKHU, 110 CPABHEHHUIO
¢ npyrumu hopMaMu TipeacTaBieHus Mozean. [lonsaTre «MomenupoBanue». Kiaccudukanus MaTeMaTHUECKUX MOJETICH;
2. Pemenne HenmMHEHHOrO0 ypaBHEHHUS METOJIOM JIJIEHUSI OTpe3Ka IOToJIaMm.

3agaga. B nByx mabopaTopusx IpH ONpeneneHn: KpeMHIS B OHOIOTHYecKOM MaTepraie 1uddepeHnnanrsHo-
CHEeKTPOo(GOMETPHUECKUM METOOM MOTYUHIH CIIETYIoIe pe3ynbTaTsl (%):

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

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

CyIiecTByeT JIM 3HaUUMOE PACXOXKIACHUE MEX Ty pe3ylIbTaTaMu JAByX Tabopatopuii? Eciu HeT, 00be1MHNUTE NaHHBIE B OJHY
BBIOOPKY, paccurTaiTe cpeanee U noBeputenbubiid uHTepBai (P = 0,95). Ecnu na, mpoBeaute pacuéThl s KaKaA0# 1adopaTopuu B
OTAENBEHOCTH.

5.4. MeToauka OLIeHKH 0CBOCHHS AUCUMILIMHBI (Moay.1s, npakTuku. HAP)

Kpurepnu oreHkn 3ammrs! 1aOOPaTOPHBIX PaboT:

ITpu oLieHKe pe3yabTaTOB 3alIUTHI OTYETOB I10 JIA0OPATOPHBIM paboTaM MCHOIb3yeTcsi OMHapHas CHCTeMa, KOTopast
TpeycCMaTPUBALT CIISIYIONINE Pe3YIbTaTl U KPUTEPHUH OIICHUBAHMS:

- "3auTeHo" BhIToTHEHHI BCe 3aMaHIs 1ab0paTOpHOiT pabOTHI, CTYAEHT OTBETHII Ha BCE KOHTPOJIBHBIE BOIIPOCHL;

- "He 3aureHo" CTyaeHT He BBIOIHIII HIIH BBIIONHII HEIPABUIIBHO 3a1aHKs Ta00paTOPHOH paboThL, CTYAEHT OTBETHI Ha
KOHTPOJILHBIE BOIIPOCHI C OIIMOKAMH MJIM HE OTBETHII HA KOHTPOJIbHBIC BOIPOCHI.

Kpurepuu oreHK1 0TBETOB Ha 3K3aMEHE, IIPOBOMMOM B YCTHOH (opme

- «Otnu4HO» 3a MOJTHOE OBIaJEHUE COAEPKAHNEM ydeOHOro MaTepyana, BlIaJeHie MOHATHHHBIM allapaToM, yMEHHE pellaTh
HNpaKkTHYECKUE 3a/1a4l, FPAMOTHOE, JIOTHYHOE U3II0KEHUE OTBETA.

- «Xopommo» Eciu cTyneHT moiHo ocBOMII y4eOHBIH MaTeprall, BlIafeeT HOHATHIHBIM allllapaToM, OCO3HAHHO IIPUMEHSET 3HAHUS
JUISL pelIeH sl MPaKTUYIeCKUX 3aa4, FPaMOTHO H3JIaraeT OTBET, HO cojepikaHue U (popmMa OTBETa UMEIOT HEKOTOPbIE HETOYHOCTH.
- «Y noBnerBopuTensHO» EciM cTyneHT 0OHapy>KMBaeT 3HaHUE M TIOHUMaHNE OCHOBHBIX ITOJIOKEHHH y4eOHOTr0o MaTepuaia, HO
U3J1araeT ero HEeloJIHO, HEMOCIEJ0BATENbHO, IONYCKAeT HETOUHOCTU B IPUMEHEHUH 3HAaHUH JUIA PEIICHUs IPAKTUYECKUX 3a/]a4, He
yMeeT JOKa3aTelnbHO 0O0OCHOBATH CBOHU CYXKICHI

- «HeynosnerBoputensHo» Eciy CTyIeHT UMeeT pa3po3HEHHbIE, OECCHCTEMHbIE 3HAHUS, HE YMEET BBIAENATH ITTaBHOE U
BTOPOCTEIICHHOE, JIOMYCKAaeT OMINOKHU B ONPEEICHUE TIOHATUH, NCKaXaeT UX CMBICI, OECTIOPSI0YHO U HEYBEPEHHO M3JIaraeT
MaTepHuai, He MOXKeT IPIMEHATh 3HAHWS JUTS PEIICHNS MPAKTHUECKUX 33/1a4; 3a ITOJTHOE He3HaHNE U HeTIOHNMaHHe yaeOHOTo
MaTepHuasa UM 0TKa3 OTBEYATh.

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas JIMTepaTypa




ABTOpBI, COCTaBUTENHU

3arnaBue

Bubanoreka

M3parenscTBO, roa, 3i1. anpec

JI1.1 | AT. dpsiuko Maremaruyeckoe u Mocksa: MUCuC, 2007,
UMHTALHOHHOEC
MO/ICITUPOBAHNE
MIPOU3BOJICTBEHHBIX CUCTEM:
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
MOJICTUPOBAHNE XUMHUKO -
TEXHOJOIMYECKUX MPOLIECcCOB":
YuebHoe nmocodue
JI1.5 | AM. I'ymeposn MaremaTnueckoe CIIo, Jlans, 2014,
MOJICTUPOBAHNE XUMHUKO -
MaTeMaTHYECKHX 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
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | Anruupyc 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;
1.4 | Windows Server Standart 2012R2 Russian OLP NL AcademicEdition 2Proc.
I1.5 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
1.6 | Microsoft Office 2007 Russian Academic OPEN No Level
I1.7 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level

6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOdecCHOHAILHBIX 023 JaHHBIX

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHE

Ayn. |

Haznauenune

OcuHarenne
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VYdueOHass  ayauropusl U 3aHATHU
JIEKITUOHHOT'O THIIA, MPaKTUYECKUX
3aHATHI

KomrurekT yueOHOM MeOenu Ha 56 MecT Il o0ydaromuxcs,
1 KOMIIbIOTEpP AJIS MPEMoJaBaTellsi C BBIXOJOM B UHTEPHET, |
CTAllMOHAPHBIIl KOMIBIOTEp Ui mpenogasarens (y Bcex
BBIXOJ, B MHTEPHET), IPOCKTOp, OKpaH HACTEHHBIH,
KOMMYTAaTop, IOCKa aylWTOpHas MejoBas, BeO Kamepa
Logitech, moctyn x OUOC Yuusepcutera MUCHC uepe3
TUYHBIA KabuHer Ha twiathpopme LMS Canvas u Moodle,
nuneH3noHHble  mporpaMmel  MS  Office, MS  Teams,
arTuBupyc Dr.Web.

127

VYuebHas mabopaTtopus (KOMITBIOTEPHBIH
KJIacc)

KomrurekT yueOHOM MeOenu Ha 24 MecT I 00ydarommxcs,
12 cranuoOHapHBIX KOMIIBIOTEPOB UI1  CTYAEHTOB, 1
CTAllMOHAPHBII KOMIbIOTEp Ui npenopasarens (y Bcex
BBIXOJ, B MHTEPHET), IPOCKTOpP, WHTEPAKTHBHAs JOCKa,
JOCKa ayJuTOpHas MeJoBas, KOMMYyTaTop, BeO Kamepa,
JOKyMeHT-kamepa, goctyn k OWOC VYHuBepcurera
MUCHUC depe3 nuuHblii Kabuuer Ha mmiardpopme LMS
Canvas u Moodle, nmunen3nonnsie nporpammel MS Office,
MS Teams, antuBupyc Dr.Web.

123

VYuebHas mabopaTtopus (KOMITBIOTEPHBIH
KJIacc) Kabuner KypCOBOTO u
JMIUIOMHOTO HPOEKTUPOBAHMU,
CaMOCTOSATEIBEHOI paboThl 00yJaromUXCs

KomrurekT yueOHOM MeOenu Ha 12 mecT [t oOydarommxcs,
12 cranuOHapHBIX KOMIIBIOTEPOB JUI1  CTYAEHTOB, 1
CTAllMOHAPHBIIl KOMIBIOTEp Ui mpenogasarens (y Bcex
BBIXOJI B HWHTEPHET), IPOEKTOp, 3KpaH, KOMMYTaTop, BeO
Kamepa, HocKa-()IUIMYapT MarH.-MapKepHas Mepe/BIKHAs,
noctyn k OUOC VYuueepcutera MUCHUC uepe3 muuHBIN
kabuner Ha miarpopme LMS Canvas wu  Moodle,
nuneH3noHHble  mporpaMmel  MS  Office, MS  Teams,
arTuBHupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

OcBoeHNE AUCIUILTIHEI IPEIIoIaraeT Kak MPOBEACHIE TPAJHIHOHHBIX AyAUTOPHBIX 3aHATHH, TaK U pabOTy B SIEKTPOHHOIL
nHpopMamoHHO-00pazoBarenbHoii cpeae (DMOC), B 2JIeKTPOHHOM Kypce N0 AUCLUILTNHE. DJIEKTPOHHBINH KypC MO3BOJISET
UCIIONB30BaTh CHEIUAIBHBINA KOHTEHT U 3JIEMEHTHI 3JIEKTPOHHOTO 00Y4IEHHUS U JUCTAHIMOHHBIX 00pa30BaTelIbHBIX TEXHOJIOTHI.
HCTIONIB3YETCSI MPEUMYIIIECTBEHHO JUTSI aCHHXPOHHOTO B3aUMO/ICHCTBHS MEX/y YIaCTHUKAMH 00pa30BaTeIbHOTO Mporecca
nocpencTsoM cetu "MHTepHer".
Yr00bI 3 PeKkTHBHO NCNOIB30BaTh BO3MOKHOCTH DMOC, a COOTBETCTBEHHO U YCIEIIHO OCBOUTh JUCIUILIHHY, HY)XXHO:
1) 3aperucTpupoBaThCs Ha KypC;
2) 03HAKOMHTECS C COJICPIKaHUEM Kypca, BOIIPOCAMH AT CAMOCTOSTEIBHON ITOTOTOBKH, YCIOBHAMHE JOIYCKA K aTTECTaIlHN,
(hopMoii IPOMEKYTOUHOI aTTecTanny (3a4eT/IK3aMEH), KPUTEPUSIMU OLICHUBAHUS U JIP.;

3) n3ydarts yqeOHbIC MaTEepHANbl, pa3MELICHHBIC IIPENOaBaTeIeM. B T.4. moiap30BaThest IMTEPATypOH, PEKOMEHIOBAaHHOH
TperoaBaTesieM, IePexXost O CChIIKAM;
4) monb30BaThcs OMOIMOTEKOH , B T.4. JJIS BBINOIHEHHS MUCHMEHHBIX PaboT (KOHTPOIBHBIE PaOOTHI);

5) 03HaKOMUTBCS C COAEPHKAHUEM 3aJaHUs K MICbMEHHOI paboTe, CpokaMu cauu, KpUTEPUSIMHU OLIEHKU. B ycTaHOBIIEHHBIE CPOKH
BBITIOJTHUTE PaboTy(bl), MOATpY3UTH (aitm paboTHI Tt TpoBepKH. PexoMeHmyeTcst Ha3bIBaTh (aifa padoTHI CIIEAYIONM 00pa3oM
(ma3BaHme mpeaMeTa (COKparieHHo), rpymnmna, @O, nata akTyanu3anuu (IpH ITOBTOPHOM Pa3MEIICHHUHN).
Hanpumep,MoaenupoBaHue MeTaLTyprH4eCKUX MPOIECCOB € UCHONb30BAHUEM COBPEMEHHBIX IIPOrPAMMHBIX NTPOLYKTOB
_HWeanos M.. BMT-193 20.04.2020. Ecim paboTta cOIEpUT PUCYHKH, GOPMYIBI, TO C IIENBI0 COXPAaHSHUS (OPMATHPOBAHUS €€
HY)XHO moarpyxarts B pdf ¢opmare.

Pabota, pa3memiaemast B 3I€KTPOHHOM Kypce JUIS IPOBEPKH, JOJIKHA:
- coJiepKaTh BCE CTPYKTYPHBIE DIIEMEHTBI: TUTYJbHBIN JIHCT, BBEICHUE, OCHOBHYIO YaCTh, 3aKII0UEHHUE, CTHCOK HCTOUYHHUKOB,
TPHIIOKEHUS (TIPH HEOOXOJIMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUU C TPEOOBAHHUSIMHU.
IIpenonaBarens B TeYEHHE YCTAaHOBIEHHOTO cpoka (He Ooiiee JecsaTd THei) npoBepseT paboTy U pa3MeniaeT B KOMMEHTapHUsIX K
3aaHHIO PELieH3MI0. B Hell OH yka3bIBaeT KaK IOJIOKUTEIILHBIE CTOPOHBI Pa0OTHI, TaK 3aMedanus. [Ipy Hannuuy B pereH3un
3aMeJYaHni 1 peKOMEHIalNii, Hy’)KHO BHECTH ITOIIPAaBKH B PabOTy, MOATPY3UTH €€ 3aHOBO JUIS IIOBTOPHOI mpoBepkH. [Ipu 3ToM
Ba)KHO CIIEJIUTH 32 CPOKAMH, B TCUCHHE KOTOPBIX JOKHO OBITH BEIIOTHEHO 3aJaHue. [Ipy HapylIeHHH CPOKOB, YKa3aHHBIX
npernojaBaTeeM BO3MOXKHOCTb MOATPY3UTh PAOOTy OCTAaeTCsl, HO CHCTeMa BBIBOJHUT COOOIIEHHE O HapyIeHHH cpokoB. [1o
OKOHYaHUH CEeMeCTpa 3arpy3uTh padoTy He IOTyIUTCs;
6) poiiTH TEeCTOBEIE 3a/JaHNsI, OCBOUB PEKOMEHIyeMbIe YaeOHbIE MaTepPHAIbL;
7) OTCIEXKUBATH CBOIO YCIIEBAEMOCTb;
8) unTaTh OOBSIBICHNS, Pa3MeIaeMble IIPEIIOJaBaTelIeM, 1aBaTh OOPATHYIO CBSI3b;

9) co3maBath OOCYKICHUS M yIaCTBOBATh B HUX (0OCYXKITAIOTCS OOIIIE MOMEHTBI, BBI3BIBAIOIINE BOTIPOCHI y OOJBIIMHCTBA TPYIIITH).
JlanHas pyOpHKa TakxKe MOXKeT ObITh HCIOIb30BaHa IS B3aUMHOM IIPOBEPKY;

10) nposIBISTH PErysipHyI0 aKTUBHOCTh Ha Kypce.
ITpenMyImiecTBEHHO TSI CHHXPOHHOTO B3aMMOZEHCTBHUS MEX/Ty YYaCTHHKaMH 00pa30BaTEIbHOTO MTPoIiecca IMOCPEICTBOM CeTH
«HuTeprer» ucnoneiyercs Microsoft Teams (MS Teams). UTOObI HOTHOIIGHHO HCHIOIB30BATh €0 BO3MOKHOCTU HYXKHO
YCTaHOBUTH TpuioxeHne MS Teams Ha nepcoHaIbHBIA KOMIBIOTEP U Tenedon. CTapoctaM HY:KHO co3naTh rpymmny B MS Teams.




Y4acrue B Ipymne no3BoJser:

- CITyHIaTh JTEKIUH;

- paboTaTh Ha MPAKTHYECKUX 3aHATHIX;

- OBITH Ha CBSI3U C IIPEIOAABaTENIeM, 3a/]aBasi My BOIIPOCHI MIIM OTBEYAsl HA €r0 BOIIPOCH B O0IIEM UaTe IPyMNIbl B pabodee BpeMs ¢
9.00 oo 17.00;

- OCYIIECTBIISAITH COBMECTHYIO paboTy HaJ JOKYMEHTaMH (BKiIaaka «Daisr).

[Ipu npoBeneHNN 3aHATHH B TUCTAaHIIMOHHOM CHHXPOHHOM (hopMaTe Hy)KHO BCETJia padoTaTh ¢ BKIIFOYEHHOW KaMepOoH.
HckmogeHne — ecliy MperoAaBaTellb MOIPOCUT OTKITIOUUTh KaMephbl U MUKPO(OHEI B cBsA3U ¢ OonbInMu noMexamu. Ha aBatapkax
JIOJKHBI OBITh HCKITIOUMTEIIBHO JIET0BbIe (oTo.

ITpu mpoBeneHNH JISKITMOHHO-TIPAKTHYECKHUX 3aHATHI BEIETCs 3aIliCh. DTO AaeT BO3MOXKHOCTB IPOCMOTpA 3aHATHA B CIydae
HEBO3MOXKHOCTH NPHUCYTCTBHS Ha HEM WM IPH HEOOXOIMMOCTH BHOBb OOPATHTCS K MaTEpHay U 3aHOBO €ro IPOCMOTPETS.




