MMWHOBPHAYKU POCCUN
®EAEPAINBHOE MOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATEJTbHOE YYPEXKAEHME
BbICLLEIO OBPA30OBAHUA

«BOPOHEXXCKWA rOCYOAPCTBEHHbLIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBeayowmin kacegpon
MaTeMaTU4eckoro aHanusa

c/ Baes A./].

nodnuck, pacwugposka nodnucu

.20 .

PABOYASA NPOMPAMMA YYEBHOU AUCLUUMNIIUHDBI
B1.B.[1B.2 OCHOBHbI€ NPUHUUMNbI MOAENTMPOBAHNA XMMNYECKMX NpoLieccoB

1. Koa n HammeHoBaHue HanpaBneHUs NoAroToBKu/cneunanbHOCTH:

09.06. 01 UHcpopmaTMKa M BblUUCIUTENbHAA TEXHUKA

2. Npocdunnb NoAroToBKM:

05.13.18 - MatemaTnyeckoe MmoaenupoBaHue, YNCNEeHHbIe MeTOAbl U KOMMMEKCbI
nporpamMmm

3. Keanudmkauusa (cteneHb) BbiNyCKHUKA: ccneposaTtens. lNpenogaBaTens-
nccnegosarternb

4. dopma oby4yeHMA: oYHasA

5. Kadbenpa, oTBevarLas 3a peanusaumo AMCLUUNIUHBI: Kadeapa MatemMaTUy4eckoro
aHanuaa

6. CoctaButenu nporpammbl: baeB AnekcaHap AmutpueBuy, AOKTOp (PU3NKO-
MaTemMaTu4ecKux Hayk, npoceccop

7. PekomeHaoBaHa: HayuHo-meToanyeckum CoBeTOM MaTeMaTuieckoro dakynsreTa
npotokon Ne 0500-07 ot 01.07.2018

8. YueOHbI roa: 2018-2019 CemecTtp(bl): 7



9. Llenn n 3apgaum y4eOGHON AUCLUUNNUHDI:

oBfageHne mMaTteMaTUYeCKMMU 3HaAHUAMU, KIACCUYECKMMU WU COBPEMEHHbLIMU
MeTodaMn mnccregoBaHusi, HEOBXoAUMBIMU ONA MPUMEHEHUSI B NPAKTUYECKON U
Hay4YHON OEeATEeNIbHOCTU, ONA N3YYEHUS CMEXHbIX OUCUUMNINH; UHTENeKTyanbHoe
pas3BUTUE acnMpaHTOB, COBEPLUEHCTBOBAHME MaTemMaTuveckoro obpasoBaHuS.
3agada — obecneunTb MPOYHOE W cO3HaATeNbHOE OBMageHUe CUCTEMON
MaTeEMaTUYECKMX 3HaHUN, YMEHUEe nNpUMEeHUTb WX nNpu peleHun 3agad
eCTeCTBO3HaHuA, (bopMUpOBaHME YCTOMYMBOIO UHTEpPECa K npeameTy, pasButue
MaTeMaTU4eCKMX CNOCOOHOCTEN, OpMEHTaLMM Ha NPOdECCULD.

10. MecTo y4yebHOM AMcuMNUHbI B cTpykType OOI:

oTHocutca Kk Brioky 1 «[MCUMnnuHbIY Y4eOHOro nnaHa acnupaHToB U

BXOOUT B BapuaTMBHYHK YacCTb. [na ycnewHoro OCBOEHUS AUCUUMNIUHBI HYXXHO BnageTb
OCHOBHbIMW MOHATUAMU TEOPUN MaTemMaTU4YecKoro aHanusa, gudpdepeHumnanbHbIX YpaBHEHUN,
MaTtemMaTn4eckon PU3nKN.

11. MnaHupyeMble pe3ynbTaTbl 00y4YeHUs No AucuunnuHe/Moaynio (3HaAHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C MSIAaHMPYEeMbIMU pe3yribTaTaMu OCBOEHUsI 0Opa3oBaTeNibHOM

nporpaMmmbl (KOMNETEHLUSAMMU BbiMyCKHUKOB):

KomneteHuus MnaHupyemble pesynbtatbl 06y4YeHus
Kog HassaHue
YK-1 | cnocobHocTbio K KpuTnye- | 3Hatb ObLmne npruHUMnbl MO4ENMPOBAHUS.
CKOMY aHanu3y W oueHke | YMeTb: NPUMEHATb AETEPMUHUPOBAHHbIA NOAXO4 K Mone-
COBPEMEHHbIX Hay4HbIX | IMPOBAHMIO.
OOCTUXEHUN,  reHepupo-
BaHUIO HOBbLIX Maen npu
peLlueHnn nccneno-
BaTENbCKUX W MNpaKkTu4e-
CKMX 3agady, B TOM 4ucne
B MEXONCLUNITMHAPHbIX
obnacrtax
YK-3 | roToBHOCTbIO yyacTBoBaTh | 3HaTb O6LME NPMHLMMBI MOAENNPOBAHUS.
B paboTe pocCUNCKMX W | YMETb: NPUMEHATb AETEPMUHMPOBAHHbLIA NOAX04 K Mope-
MeXAyHapOAHbIX UCCeao- | MMPOBaHMIO.
BaTENbCKNX KONMMNEKTUBOB
MO pPEeLIEHN0 Hay4HbIX WU
Hay4YHO-0bpa3oBaTeSibHbIX
3agad
YK-4 | roToBHOCTbIO ~ Mcnonb3o- | 3HaTb O6LKne NprUHUMNbI MOLAENNPOBAHNS.
BaTb COBPEMEHHbIE METO- | YMeTb: NPUMEHATb AETEPMUMHMPOBAHHLIA NoAxod K mopae-
Obl U TEXHOSOMMM Hay4YHOW | IMPOBAHMIO.
KOMMYHMKaL MK Ha
rocygapCTtBEHHOM U MHO-
CTPaHHOM si3blKax
YK-5 | cnocobHocTbio cnepoBath | 3Hath O6LMe NpUHLUMNLI MOAENNPOBAHUS.
STUYECKUM HOpMaM B NpPO- | YMEeTb: NPUMEHATb OETEPMUHUPOBAHHbLIA NOAXO04 K MoAae-
doeccnoHanbHON aeaTenb- | MMPOBaHUIO.
HOCTWU
YK-6 | cnocobHocTbio  nnaHupo- | 3Hatb O6umne npruHUMnbl MO4ENNPOBAHUS.
BaTb M pelwaTtb 3agayn | YMeTb: NPUMEHATb AeTEPMUMHMPOBAHHLIA Noaxod K mopae-
COBCTBEHHOIO NPOGECCUO- | NMNPOBAHUIO.




HanbHOro
pasBuTUSA

n JIMYHOCTHOro

Ol1K- | BnageHuem metofonorveit Teo- | 3HaTb OOLWME NPUHLUNBI MOAENVUPOBAHUS.
1 PETUHECKNX 1 SKCNEPUMEHTAlb- | Vi eTh: NpUMEHATb OETEPMUHMPOBAHHLIA Noaxod K Moae-
HbIX MccnegoBaHMM B obnacTtu AMDOBAHMIO
npodeccuoHansHoONn  AesTenb- P :
HOCTU
OTlK- | BnageHvem kynbTypoii Hay4Horo | 3HaTb OOLmMe NPUHLMUNBI MOOENTMPOBaHNS.
2 WCCNEAoBaHNs, B TOM HICNE C | YpmeTh: NpUMEHATb OeTEPMUHUPOBaHHBIA MOAXOA K Moae-
ncnonb3oBaHnMemM COBpPEMEHHbIX NVIDOBAHUIO
VIHCbOpMaLIMOHHO-KOMMyHI/IKaLIM- p )
OHHbIX TEXHOJI0TI
OTlK- | cnoco6HocTblo Kk  paspaboTke | 3HaTbh OOLLME NPUHLMUMNBI MOAENMPOBAHUS.
3 HOBbIX METOAOB WCCNENOBAHNA | YpeTh: NpuMeHATb OeTEPMUHUPOBAHHLIA MOAXOA K Moae-
n nx NnpuMeHEeHn B CaMOCTOA- NMDOBAHUIO
TenbHOMN Hay4Ho-Uccneno- P ’
BaTENbCKOWN AedaTesibHOCTU B
obnactm  npodeccuoHanbHoOM
[eATenbHOCTH
Ol1K- | roToBHOCTbIO OpraHu3oBate pa- | 3HaTb OOLWMe NPUHLUNBI MOAENVNPOBAHUS.
4 boty nccneposatensckoro Kon- | ety MPUMEHsTb AETEPMUHUPOBAHHBIA MOAXOA K MOAe-
nektmBa B obnactu npoceccuo- AMDOBAHUIO
HanbHOW AedaTesibHOCTU p )
OrK- | cnoco6HocTblo o6bekTnBHO | 3HaTb O6LLME NPUHLMNBI MOAENMPOBAHMS.
5 ouenmeatb pesynbratbl UCCNE- | yyaTh: npMMeHATb AeTEePMUHUPOBAHHLIN Noaxod K moae-
AOBaHUN U pa3pa60TOK, BbIMO- NMDOBAHUIO
HEHHbIX ApyrMMKM  cneumanu- P :
ctaMy ”n B [APYrMX Hay4HbIX
yupexaeHumsax
OTlK- | cnoco6HocTblo  npeAcTasnate | 3HaTb OOLLME NPUHLMUMNBI MOOENMPOBAHUS.
6 norny4eHHele  pesynbTatbl  Ha- | VeTh: NpUMEHATb OETEePMUHMPOBAaHHLIA Noaxod K mMoae-
Y4YHO-UcCcregoBsaTtesnbCkon ageqa- NVDOBAHUIO
TENbHOCTU Ha BbICOKOM YpPOBHE P :
M Cc yyeTom cobniogeHus aB-
TOPCKMX MpaBs
OrK- | BnageHuem wmeTtoaamu npose- | 3HaTb OOLME NPUHLUNBI MOAENVUPOBAHUS.
7 AEHUS  NAaTeHTHbIX VCCNeAoBa- | YyeTh: NpUMEHATb AETEPMUHUPOBAHHBLIA Noaxod K Moae-
HUW, NUUEeH3npoBaHNA 1 3alln- NVDOBAHUIO
Tbl aBTOPCKUX MpaB MNpu co3aa- P :
HUN NHHOBAUMOHHBLIX NPOAYKTOB
B obnactu npodeccnoHanbHom
aeAaTesibHOCTU
OrK- | rotosHOCTbIO kK npenoda- | 3HaTb O6LUME NPUHLMMBI MOAENTMPOBAHUS.
8 BaTErbCkON - ACATENBHOCTU MO | YpmeTh: NpuMEHATb OeTEPMUHMPOBAHHbLIA MOAXOA K Moae-
OCHOBHbIM 06pa3OBaTeJ'IbeIM AMDOBAHUIO
nporpammamM BbicLLIero obpaso- P )
BaHUA
IK-1 CMOCOOHOCTH K HayyHO- | 3HaTb O6LMe NPMHLMNBLI MOAENNPOBAHUS.
HCCIIEI0BATENBLCKON 1e- | YMEeTb: MPUMEHSITb AeTePMUHMPOBAHHbLIA NoAxod K Moae-

STETLHOCTH B 001acTH
dbyHIaMEHTATHHOM
W/WJH IPUKIIATHON
MaTeMaTHKH, B YaCTHO-
CTH, B 00JIaCTSIX MaTeMa-
THYSCKOM JIOTUKH,
anreOpbl, TEOPUU YHCE,
anre0pandecKou
reometpuu, Audde-
PEHIIMATBHON T€OMET-
pUH, TOTIOJIOTHH,
nudepeHImaTbHBIX

NMPOBaHMIO.




YpaBHEHUH, TEOPUH Be-
POSITHOCTEN M MaTema-
TUYECKOW CTaTHUCTUKH,
MaTreMaTudecKkon pusm-
KU1

[1IK-2 CIHOCOOHOCTH  MCCJIIENO-
BaTh YHHUBEpCaIbHbIC
MaTeMaTUYeCKHue 3aKo-
HOMEPHOCTH, JIeKalIUue
B OCHOBE MOJIENEH CIy-
YallHBIX  SABJICHUM, U
nmpujiaratb 3TH  3aKO-
HOMEPHOCTH K H3yue-
HHUIO CBOWMCTB KOHKpET-

3HaTb Ob6LWme NpMHUMNbl MOLENNPOBAHUS.
YMeTb: NPUMEHATb AETEPMUHUPOBAHHBIA NOAXO04 K MoAae-
NMPOBAHUIO.

HBIX BCpOHTHOCTHHX
MoJeIen

TIK- CIOCOOHOCTH IHcaTh Ha- | 3HATb O6LMe NPUHLMNBI MOAENMPOBAHKS.

3 yUYHBIE CTaThbH BBICOKOTO | YMETb: MPUMEHNATb LETEPMUHMPOBAHHLIN NOAXOA4 K MoAe-
KadecTBa NMPOBAHNIO.

I1K-4 CIIOCOOHOCTH K | 3HaTb OBLmMe NpUHLUUNBI MOAENVNPOBAHMS.

NPETIOIaBAHUI0 MaTeMa-
TUYECKUX JUCIUILTUH U
y4eOHO-METOIUYECKON
pabore 1O oOJacTIM
npoheCCUOHATILHOMN Jiesi-
TEJILHOCTH

YMeTb: NpUMEHSTb AeTEPMUHUPOBAHHBLIN MOAXOA4 K Moae-
NMPOBaHMIO.

[IK-5 | cnocoGHOCTh Jenarth Hayu-
HBIE  JIOKJIQABl  BBICOKOTO
YPOBHS HAa POCCHHCKUX H
MEXAYHapOIHBIX KOH(pe-

PEHIMSX

3HaTb ObLWme NpMHUMNbI MOL4ENNPOBAHUS.
YMeTb: NpUMEHATb AeTEPMUHUPOBAHHBLIN NOAX04 K MoAae-
NINPOBAHWUIO.

12. O6bem gUCLUUNNMHBLI B 3a4eTHbIX eanHuLax/yac.(s coomeemcmesuu ¢ y4ebHbiM nnaHom) — 2 |

72.

dopma NpoMeXyTOUYHOMN aTTeCTauUumn (3ayem/sK3ameH) 3ayem .

13. Buzsl yueGHOI paboTh

TpyooeMKoCTb
Bua yue6Hoi paboThi Bcero Mo cemecTpam
6 cemecTp Ne cemecTpa
AyOuTOpHblE 3aHATUS 4 4
B TOM 4ucne: nexkumm 4 4
npakTnyeckme
nabopaTtopHble
CamocTosiTenbHas pabota 68 68
dopma NPoMEXYTOYHOW aTTecTaumm
(3a4em — 0 yac. / 9k3ameH — 4ac.)
UToro: 72 72




1 3.1 . CO}ICp)KaHI/Ie JHUCHHUITIINHBI

n/n HanmeHoBaHue pasgena
CopeprxaHvne pasgena AUCUUNANHGI
OVUCLMNNUHBI
1. NNekuun
1.1 OO0mmye NPUHINITBI O6mue npuHIMNB MoaenupoBanus (OOmas XapakTepucTHKa 3a1a4
MOJECIIUPOBAHUS XUMHMYECKON TEXHOJIOTUH, PellIaeMbIX ¢ MpuMeHeHneM DBM).
Maremarunueckoe monenuposanue XTI (ITonstue moaeny.
Kiaccudukanus moneneit. Buabl monemuposanwust. Knmaccudukanus
MaTeMaTUYECKUX MoJenel. [IpuHInIbI MaTeMaTH4ecKoro
MOJICTTMPOBAHHUS ITPOLIECCOB XMMUYECKON TEXHOIOTHH).
1.2 JerepMuHUpPOBaHHBIA NOAX0R K | JleTepMHUHNPOBaHHBIH 1TOJX0/ K MoJenupoBanuio (MaremaTiaeckoe
MOJIEJIUPOBAHUIO MOJIEJIMPOBaHNE THIPOJIMHAMHYECKOH CTPYKTYPbI OJHO(A3HBIX

MOTOKOB, TUIIOBBIE MOZENH CTPYKTYPHI IOTOKOB, Mozenb naeaabHOro
nepeMeuInBaHus, MOI[GJ'[I) NCaJIbHOI'O BBITCCHCHUS. Slduecunas MOACIIb.
KomOunmnpoBanHsle Mojenu). Maremarndeckoe MOAETHPOBAHUE
TETIIO0OMEHHBIX IPOIiEcCOB. MaTeMaTHIecKoe MOJEITMPOBAaHNE
KHHETUKH XUMHUYECKHX peaki. MaTeMaTudecKkoe MOJICITHPOBaHNE
MaccooOMEHHBIX ITponeccoB. MareMaTHieckoe MOAEIHPOBaHNE
XMMHYECKHX PEaKTOPOB. BEposITHOCTHBIN MOAX0 K MOEINPOBAHHIO.

13.2. Tembl (pa3.qen bl) JUCLIHAIIIMHBI U BUIbI 3aHATHH

Buabl 3aHATWIA (YacoB)
Ne HanmeHoBaHWe Tembl CaMocTosTenonas
n/n (paspena) oucumnimHbl JNlekumm | MNpaktnyeckme | JlabopaTopHble paGota Bcero
OO01Ue MPUHITUTIBI
1 FHe [PHET 2 34 36
MOJCIUPOBAHUA
€TePMHUHHUPOBAHHBIN MMOAXO K
9 Hetep p TXOJ 34 36
MOJCIUPOBAHUIO
Urtoro: 4 68 72

14. MeToaunueckue yKkasaHusi 4nsi oby4aroLwmxcsa No 0CBOEHUIO AUCLIUMIIUHDI

paboma c KoHcrekmamu nekyul
(peKomeHdauuu o6yqafou4umc;7 10 OCB8OEHUKO aUCL{UI'IﬂUHbI.' pa6oma C KOHcrieKmamu ﬂeKL(UfI, rpe3eHmauyuoHHbIM
MamepuarsioM, 8bIO/IHEHUE fpakmu4Yeckux 3adaHuli, mecmos, 3adaHull mekywel ammecmauyuu u m.d.)

15. lepe4yeHb OCHOBHOM UM AOONONIHUTENBLHOW FNUTEpPaTypbl, PECYpPCOB WHTEpPHeT,
Heob6xoaAnMbIX AN OCBOEHUSA ANCUMUMIUHbI (CrIucok numepamypbl OGhOPMASEMCs 8 COOmM8ememeuu
¢ mpebosarusimu TOCT u ucrionb3yemcst obujasi CK803Hasi Hymepauusi 0511 cex sudo8 UCMOYHUKO8)

a) OCHOBHas nuTeparypa:

Ne n/n NcTouHmK
Tlony6eBa H. B. Marematndyeckoe MOACIHPOBAHUE CUCTEM U MPOLIECCOB [ DIEKTPOHHEIH pecypc] : yueOHoe
1 nocobue. — Dnektpon. gan. — CII0. : Jlanp, 2013. — 192 ¢. — Pexwum goctyma:
http://e.lanbook.com/books/element.php?pll id=4862

6) gononHWTenbHas nuTeparypa:

Ne n/n NcToyHmK
Cawmoiinos, H.A. IIpumeps! 1 3a1aun 1o Kypcy "MaTeMaTHIecKoe MOASTUPOBAHIE XUMHUKO-
2 TEXHOJIOTHUECKHX ITporneccoB” [DIeKTpOHHBIN pecypc] : yueOHoe nocodue. — Dnexrpos. aan. — CII6. :

Jlanp, 2013. — 169 c. — Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_id=3735
Bericouknii, JI.. MaremaTuyeckoe U puznueckoe MOJICTUPOBaHHIE TTOTEHIIMAIBHBIX TEYSHUH KUAKOCTH
[Onexrponnslit pecypc] : yuedHoe nocobue / JI.W. Boiconxkuid, I'.P. Konepuuk, U.C. Beicoukuii. —
Onextpon. gan. — CII6. : Jlanp, 2014. — 64 c. — Pexum noctyma:
http://e.lanbook.com/books/element.php?pll id=44842

B)MH(POPMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTernbHble pecypchl (oduumanbHble pecypchbl MHTEPHET):
Ne n/n Pecypc

1. | http://www.lib.vsu.ru —opuyuansHbii calim 6ubnuomeku BIY

2. http://www.math.vsu.ru - ocbuyuanbHbIl calim MamemMamu4yeckoeo gakynbmema Bl'Y



http://www.math.vsu.ru/
http://e.lanbook.com/books/element.php?pl1_id=44842
http://e.lanbook.com/books/element.php?pl1_id=3735

3. http.//www.math.msu.ru — ogpuyuasnbsHbit caim mexmama My |

BHauane ykasbiBatotca OBC, ¢ koTopbiMm wumeroTca poroBopa y BIY, 3ateM OTKpbITblE 3MEKTPOHHO-
obpasoBaTernbHble pecypcehbl

*

16. lMNMepeyeHb y4yebHO-MeTOAMYECKOro obGecnevyeHUs ANA CaMOCTOATEeNbHOW paboTbl
(y4ebHo-memoduyeckue pexkomeHOayuu, rocobusi, 3ada4yHuKku, MemoduyYecKue yKal3aHus [0 6bINO/IHEHU
rpakmu4eckux (KoHmporsibHbIX) pabom u 0p.)

Ne n/n NcTouHnK

Camoiinos, H.A. TIpumeps! u 3a1auu 1o Kypcy "MaTeMaTHuecKoe MOJICITUPOBAHUE XUMUKO-
1 | TexHONOrHYeCKuX mporeccoB” [DNeKTPOHHBIN pecype] : yueOHoe mocodue. — DnekTpoH. naH. — CIIO. :
Jlanp, 2013. — 169 ¢. — Pexum nocryma: http://e.lanbook.com/books/element.php?pll_id=3735

Beicoukuii, J.. MaremaTuueckoe U puznueckoe MOJIETUPOBaHHE TIOTEHIIMAIBHBIX TCUCHUH KUIKOCTH
2 [DnexTponHEIii pecypc] : yauebHoe ocodue / JI.U. Bricomkutii, I'.P. Komepuuk, 1.C. Beicomkuii. —

OnextpoH. naH. — CII6. : Jlanp, 2014. — 64 c. — Pexxnum moctyma:
http://e.lanbook.com/books/element.php?pll_id=44842

17. UHchopmaLMOHHbIE TEXHONOMMKU, UCNonb3yeMble Ans peanusauum y4eobHomn
AUCUMNIINHBLI, BKNOYasa nporpamMmmHoe obecneyeHne u MHoOpMaLMOHHO-CNpaBOYHbIe
cuctembl (MpyM Heo6XO0ANUMOCTH)

18. MaTepunanbHO-TEXHNYECKOEe obecneyeHne QUCLUUNIUHbI:

Hocka, men, Tpsanka, y4ebHble nocobus, KOMNbITEP.

19. PoHA OLLEHOYHbIX CPeACTB:

19.1.

MepeyeHb KOMNETEHUUI C YKazaHMeM 3TanoB )OPMUPOBAHUSA U
nnaHupyeMbiX pe3ynbTaToB oGy4YeHus

Kog u MnaHnpyemble pesynbTaTbl 00y4eHus OTanbl
cogepxaHue (nokasaTenu AOCTUXEHUST 3a0aHHOMO YPOBHS dopmupoBaHmna oOC*
KOMMNeTeHLMK OCBOEHUS KOMMETEHLUMM NOCPEACTBOM KOMMeTeHUMM (cpeacTtBa
(vnn ee vacTn) hOpPMUPOBaHUSA 3HAHWUIA, YMEHWUIA, HABBLIKOB) (pasgensl (TeMbl) OLEeHVBaHMS)

ONCUNNIUHbBI Nnn
mMoayna un nx

HanMeHoBaHue)
YK-1 3Hatb O6Lwme nNpuHUUNBLI MOAENNPO- Bee pasaensi KoHTponsHas paGora
BaHUS.
YMeTb: NPUMEHATb AeTEPMUHNPOBAH-
M Bce pasgensl KoHTponbHas pabota
HbIN NOAX04 K MOAENVUPOBAHUIO.
Bnagets: HOBbIMW MeTodamu paspa- Bce paspene
KoHTponbHas paboTa
DOOTKM KOMMSIEKCOB NpOrpamMm
YK-3 3Hatb O6Lwme npuHUUNLl Moaenupo- | Bee pasaensi KoHTpornbHas pabora

BaHWA.

YMeTb: NPUMEHSATL AeTePMUHNPOBAH-
Hbl NOAX04 K MOAENMPOBAHMIO.

Bce pasgenbl

KoHTponbHas pa6oTa

Bnagets: HOBbIMW MeTOOaMu pa3pa-
DOOTKM KOMMIEKCOB NpPOrpamMm

Bce pasgensl

KoHTponbHas pa6oTa



http://e.lanbook.com/books/element.php?pl1_id=44842
http://e.lanbook.com/books/element.php?pl1_id=3735
http://www.math.msu.ru/

YK-4

3Hatb O6wme npuvHUMNBLI MOOENNPO-
BaHuUA.

Bce pasgensbl

KoHTponbHas paboTa

YMeTb: NPUMEHATb ETEPMUHMPOBAH-
HbIR NoAXxo4 K MOENMPOBaHMUIO.

Bce pasgensbl

KoHTponbHas paboTa

Bnagets: HOBbIMW MeTOOaMU pa3pa-
BOOTKM KOMMSEKCOB NpOrpamMm

Bce pasgensbl

KoHTponbHas paboTa

YK-5

3HaTtb O6wme npuHUMNBLI MOaAENNpPO-
BaHWS.

Bce pasgensbl

KoHTporbHas paboTa

YMeTb: NPUMEHSATL AeTePMUHNPOBAH-
Hbl NOAX04 K MOAENMPOBAHMIO.

Bce pasgensbl

KoHTponbHas pa6oTa

Bnagets: HOBbIMW MeTOOaMu pa3pa-
DOOTKM KOMMMEKCOB NPOrpamMm

Bce paszpenbl

KoHTponbHas pa6oTa

YK-6

3HaTb OOLWwme npuHUMNBI MOAENNPO-
BaHuUS.

Bce paspenbl

KoHTponbHas pa6oTa

YMeTb: NPUMEHATb 4ETEPMUHMPOBAH-
HbIM Noaxo4 K MOAENMPOBaHUIO.

Bce paspenbl

KoHTponbHas pa6oTa

Bnagets: HOBbIMW MeTOdaMu pa3pa-
OOTKM KOMMMEKCOB nporpamm

Bce pasgensbi

KoHTponbHas pa6oTa

OIIK-1

3Hatb O6Lwwme npuHUMNBLI MOgENNpoO-
BaHuA.

Bce pasgensbi

KoHTponbHas pabota

YMeTb: NPUMEHATbL ETEPMUHMPOBAH-
HbI Noaxo4 K MOAENMPOBaHUIO.

Bce pasgensbl

KoHTponbHas paboTa

Bnagets: HOBbIMW MeTOOaMWU pa3pa-
OOTKM KOMMNEKCOB nporpamMmm

Bce pasgensbl

KoHTponbHas paboTa

OrllK-2

3Hatb O6wme npuHUMNBLI MOOENNPO-
BaHuUA.

Bce pasgensbl

KoHTponbHas paboTa

YMeTb: NPUMEHATb ETEPMUHMPOBAH-
HbIR NoAXxo4 K MOOENMPOBaHMUIO.

Bce pasgensbl

KoHTponbHas paboTa

Bnagets: HOBbIMW MeTOOaMU pa3pa-
DOOTKM KOMMIEKCOB NpOrpamMm

Bce pasgensbl

KoHTponbHas paboTa

OllK-3

3Hatb O6wme npuHUMNBLI MOAENNPO-
BaHWS.

Bce pasgensbl

KoHTporbHas paboTa

YMeTb: NPUMEHSATL AeTePMUHNPOBAH-
Hbl NOAX04 K MOAENMPOBAHMIO.

Bce pasgensbl

KoHTponbHas pa6oTa

Bnagets: HOBbIMW MeTOOaMu pa3pa-
DOOTKM KOMMIEKCOB NpPOrpamMm

Bce paszpenbl

KoHTponbHas pa6oTa

OrK-4

3HaTb OOLWwme npuHUMNBbI MOAENNPO-
BaHUS.

Bce paspenbl

KoHTponbHas pa6oTa

Orl1K-5

YMeTb: NPUMEHATb 4ETEPMUHMPOBAH-
HbIM Noaxo4 K MOAENMPOBaHUIO.

Bce paspensbl

KoHTponbHas pa6oTa

Bnagets: HOBbIMW MeTOdaMWu pa3pa-
OOTKM KOMMNEKCOB nporpamm

Bce pasgensbi

KoHTponbHas pa6oTa

3Hatb O6Lwwme npuHUMNBLI MOgENNpoO-
BaHuA.

Bce pasgensbl

KoHTponbHas pabota

YMeTb: NPUMEHATbL ETEPMUHMPOBAH-
HbI Noaxo4 K MOAENMPOBaHUIO.

Bce pasgensbl

KoHTponbHas paboTa

Bnagets: HOBbIMW MeTOOaMWU pa3pa-
OOTKM KOMMNEKCOB nporpamMmm

Bce pasgensbl

KoHTponbHas paboTa

Orl1K-6

3Hatb O6wme npuMHUMNBI MOOENNPO-
BaHuUA.

Bce pasgensbl

KoHTponbHas paboTa

YMeTb: NPUMEHSATb AETEPMUHNPOBAH-
Hbl NOAX0A4 K MOAENMPOBAHMIO.

Bce pasgensbl

KoHTponbHas pabota

Bnagets: HOBbIMW MeTOOaMU pa3pa-

Bce pasgensbl

KoHTponbHas paboTa




BGOTKM KOMMNIIEKCOB NPOrpaMm

OrlK-7

3Hatb O6wme npuHUMNBLI MOgEeNNpo-
BaHuA.

Bce paspensbi

KoHTponbHas pa6oTa

YMeTb: NPUMEHATbL 4ETEPMUHMPOBAH-
HbI Noaxo4 K MOAENMPOBaHUIO.

Bce pasgenbi

KoHTponbHas pa6oTa

Bnagets: HOBbIMW MeTOOaMWU pa3pa-
OOTKM KOMMNEKCOB nporpamMmm

Bce pasgensbi

KoHTponbHas pabota

OrliK-8

3Hatb O6wme npuHUMNBLI MOAENNPO-
BaHuA.

Bce pasgensbl

KoHTponbHas paboTa

YMeTb: NPUMEHATbL ETEPMUHMPOBAH-
HbI Noaxo4 K MOAENMPOBaHUIO.

Bce pasgensbl

KoHTponbHas paboTa

Bnagets: HOBbIMW MeTOdaMU pa3pa-
OOTKM KOMMIIEKCOB nporpamMmm

Bce pasgensbl

KoHTponbHas paboTa

MK-1

3Hatb O6wme npuvHUMNBLI MOOENNPO-
BaHUA.

Bce pasgensbl

KoHTponbHas paboTa

YMeTb: NPUMEHSATb AETEPMUHUPOBAH-
Hbl NOAX04 K MOAENMPOBAHMIO.

Bce pasgensbl

KoHTponbHas paboTa

Bnagets: HOBbIMW MeTOOaMWU pa3pa-
OOTKM KOMMIEKCOB NpOrpamMm

Bce pasgensbl

KoHTporbHas paboTa

MK-2

3HaTb ObLwme npuHUMNBLI MOAENNPO-
BaHWS.

Bce pasgensbl

KoHTponbHas pa6oTa

YMeTb: NPUMEHSATL AeTepPMUHNPOBaH-
HbI NOAX04 K MOAENMPOBAHMIO.

Bce paszpenbl

KoHTponbHas pa6oTa

Brnagetb: HOBbIMM MeTOOaMU pa3pa-
BOTKM KOMMNNEKCOB Nporpamm

Bce paszpenbl

KoHTponbHas pa6oTa

MK-3

3Hatb O6Lwme npuHUMNBLI MOgENNpo-
BaHuA.

Bce paspensbi

KoHTponbHas pa6oTa

YMeTb: NPUMEHATbL 4ETEPMUHMPOBAH-
HbI Noaxo4 K MOAENMPOBaHUIO.

Bce pasgenbi

KoHTponbHas pa6oTa

Bnagets: HOBbIMW MeTOdaMWU pa3pa-
OOTKM KOMMNEKCOB nporpamMmm

Bce pasgensbi

KoHTponbHas pabota

MNK-4

3Hatb O6wme npuHUMNBLI MOAENNPO-
BaHuA.

Bce pasgensbl

KoHTponbHas paboTa

YMeTb: NPUMEHATbL ETEPMUHMPOBAH-
HbI NoAXxo4 K MOAENMPOBaHUIO.

Bce pasgensbl

KoHTponbHas paboTa

Bnagets: HOBbIMW MeTOdaMU pa3pa-
OOTKM KOMMIIEKCOB nporpamMmm

Bce pasgensbl

KoHTponbHas paboTa

MK-5

3Hatb O6wme npuvHUMNBLI MOOENNPO-
BaHUA.

Bce pasgensbl

KoHTponbHas paboTa

YMeTb: NPUMEHSATb AETEPMUHUPOBAH-
Hbl NOAX04 K MOAENMPOBAHMIO.

Bce pasgensbl

KoHTponbHas paboTa

Bnagets: HOBbIMW MeTOOaMWU pa3pa-
OOTKM KOMMIEKCOB NpOrpamMm

Bce pasgensbl

KoHTporbHas paboTa

n PpoOMeXxyTo4yHaa aTrecTtayunsa

KM

* B rpace «®OC» B 0bA3aTenbHOM nopsagke MNepeynucnsaTCs OLEHOYHbIE CpeacTBa TekyLlen
NPOMEXYTOYHOW aTTecTalun.

19.2 OnucaHue KpuTepueB U LWKanbl OLeHUBAHUA KOMMNETeHUUK (pe3ynbTaToB OOy4YeHus) npu

NMPOMEXYyTOu HOWM aTTecTauumn

1) 3HaHMe y4ebHOoro Mmatepurana n BnageHne noHATUHLIM annapaToMm;
2) yMeHue cBA3bIBaTb TEOPUIO C NPAKTUKOWN;
3) yMeHuve nnicTpmMpoBaTb OTBET NpuMepamu, haktamu, JaHHbIMU Hay4YHbIX UCCreaoBaHug;




4) yMeHve NpUMEHSITb NOMYyYEHHbIE 3HAHUSI Ha NPaKTUKE;

5) BnageHve nNOHATMMHLIM annapatoM [JdaHHOW o06nacTu Hayku (TeopeTuyeckMMu OCHOBaMu
AVCUMMINUHBI), CMOCOBHOCTbL MNNIOCTPUpOBaTL OTBET nNpuMepamMu, ¢akTamMu, AaHHbIMU  HayYHbIX
nccrnegoBaHum, NPUMEHsITb TEOPETUYECKNE 3HAHUSI ANS PELLEHUSI MPaKTUYECKUX 3a4au.

YpoBeHb
KpuTepumn oueHnBaHnsa KOMNETEHLNI cchopmmpoBaH LLikana oueHok
HOCTK
KoMMAeTeHUNN
O6yvarowunca B NOMHOW Mepe BnageeT MNOHATUNHBIM annapaTtoMm | [1oebitueHHbIl 3ayem
OaHHOM obrnactu HaykM (TeopeTU4eCcKMMM OCHOBaMW AUCLUMMUHBI), YPO8€EHb
cnocobeH uMnMCTpMpoBaTh OTBET NpumMepamu, aktamu, AaHHbIMU
Hay4HbIX WCCNeAOBaHUN, MPUMEHATb TeopeTudeckue 3HaHua And
peLleHns NpaKkTMYeckux 3adad B obnacru...
O6yvatowmnca BnageeT MNOHATUMWHBIM annapaTtoM AaHHOW obnacTu Basossbiti 3a4yem
Haykn (TeopeTMyecKMuMU OCHOBaMW AUCLMMNMAWHBI), AONyckaeT He ypOBEHb
3HaYnTENbHbIE OWNGKM Mpu OTBETE.
Ob6yvatowunca Bnageet 4YacTUYHO TEOPETMYECKMMW  OCHOBaMM lMopozoeniti 3auem
ONCLUMNIUHBI, dparMeHTapHO cnocobeH gaTtb OTBET . YpPOBEHbL
Ob6yvalowunca  OEMOHCTPUPYET  OTPbLIBOYHbIE,  hbparMeHTapHble - Heszauem
3HaHuWs, JonycKaeT rpydble oLmnbKw,

19.3 TunoBble KOHTPOJSibHbIE 3aAaHUA WU WHble MaTepuanbl, HEOOXOoAMMbIe ANA OLeHKU
3HaHWUW, YMEHUWA, HaBblKOB U (MNK) onNbiTa [AEATeNbHOCTU, XapakTepu3ylouwue 3Tanbl
c¢hopMupoBaHUs KOMMNETEHL NI B NpoLecce OCBOeHUs1 o6pa3oBaTeNbHOW NPOrpaMmbl

19.3.1 NMepeyeHb BONPOCOB K 3K3aMeHy (3ayeTy): (HykHoe BblbpaThb)

1.  O6wwme npuHuMnbl mogenupoBaHna (ObLaa xapakTepuctuka 3agad Xnumu-
4YeCKOMW TEXHOSOrMKU, peLllaemMblx ¢ npumeHeHnem SBM).

2. Martematuyeckoe mogenupoaHue XTI (MoHaTue mogenn. Knaccudmkaums
moaenen. Bugbl mogenupoBaHusa. Knaccudpukauyms matemMaTUyecknx Mope-
newn. MNpuHUMNBI MaTeMaTUYEeCKOro MOAENMPOBaHUS MPOLLECCOB XMMUYECKON
TEXHOSornm).

3. HeTepMunHnpoBaHHbIN noaxon K mogenuposaHuio (MaTtemaTtunyeckoe moae-
nupoBaHne rMopoaMHaMMYecKon CTPYKTYpbl OOHOMA3HbIX MOTOKOB, Tumno-
Bble MOAEeNnu CTPYKTypbl NMOTOKOB, Mogenb naeanbHOro nepemelunBaHung,
Mogenb naeanbHOro BbiTECHEHUA. HAdveedHaa mopensb. KomOuHupoBaHHbIe
mMoaenm).

4. MaTemaTtmnyeckoe mogenupoBaHne TennoobmMeHHbIX npoueccoB. MatemaTu-
yeckoe MOAENUPOBaHUE KNUHETUKN XUMUYECKUX peakumin. MatemaTtudeckoe
MoAenvpoBaHne MaccoobMmeHHbIX npoueccoB. MatemaTnyeckoe mogenmpo-
BaHNEe XMMWYECKUX PeakTOpoB. BEpOATHOCTHLIN NOAX0L K MOOENMPOBaHUIO.

19.4. MeTogu4yeckme maTepuanbl, onpegensilowue npoueaypbl OLEHUBAHUA 3HAHUW, YMEHUW,
HaBbLIKOB U (MNK1) onbiTa AeATEeNbHOCTU, XapaKTepU3yLWmux aTanbl popMUPOBaAHUSA KOMNETEHLUUN
Tekywmn KOHTpONb npencTtaBnsieT cobor NpoBepKy YCBOEHUs Yy4vyebHoro Mmartepuana
TEOpPEeTUYECKOro M NPaKTUYECKOro Xxapakrepa, perynapHo OCyLLECTBNSAEMYHO Ha 3aHATUAX.

K OCHOBHbIM (hopmMaM TeKyLLero KOHTPOSsi MOXXHO OTHECTU YCTHbIN ONpoc.

[MpomexyTodHaa aTTecTaumsa npegHasHadeHa Onda onpefeneHuss YPOBHA OCBOEHUS BCEro
obbema yyebHOM aucumMnnuHbl B hopmMe 3a4eTa.

[MpomexyTodHaa aTTecTauusi, Kak npaBuIio, OCYLLECTBMSAETCA B KOHLE cemMecTpa U MOXeT
3aBepwlaTb M3yYeHWe Kak OTAEeNbHOW OMCUUNIMHBIL, Tak U ee pasgenos. [lpomexyToyHas
atTecTtauus nomMoraeT oLeHUTb Bonee KpynHble COBOKYMHOCTM 3HAHU U YMEHUIN, B HEKOTOPbIX
cnyyasx gaxe oopMmpoBaHune onpeaeneHHbIX KOMAeTeHUUNA.



Ha 3auyeTe oueHMBaeTCa MpakTUYECKUA YPOBEHb OCBOEHUS OUCUMMMAMHBI W CTENeHb
CchOPMUPOBAHHOCTN KOMMNETEHLMI OLIEHKaMM «3a4eT» U «He 3a4eT».

3agaHns TekyLlero KOHTPOSs M NpoBedeHue MPOMEXYTOYHOM aTtTecTtaumm OOSKHbl ObiTb
HanpaBfneHbl Ha OLEeHUBAHWE YPOBHS OCBOEHUSI TEOPETUYECKUX W MPaKTUYECKUX MOHATUR,
Hay4HbIX OCHOB MNPOJECCUOHaNbHOM AEeATENbHOCTU; CTENeHUn rOTOBHOCTU oby4vatollerocs
NPUMEHSATb TEOPETUYECKME N MPAKTUYECKME 3HAHUS U MPAKTUYECKU 3HAYUMYH MHOPpMaLno;
npuobpeTeHne ymeHnn NpoeccnoHanbHO 3HaYNUMbIX 45151 NPOdECCMOHaNbHON AeATENbHOCTH.



NINCT COrMACOBAHMUHA

PABOYASA NMPOrPAMMA YYEBHOW ONCLMMNHGI
Hanpasnenue/cneunansiocts  10.05.04 MHdOpMaUNOHHO-aHaNMTUYEeCKNEe CUCTEMBI
B6esonacHocTH

Ko U HaMMmeHoBaHue Hal'lpaBJ'IEHVIFI/CI'IELlVIaﬂbHOCTVI
OvcumnnuHa 561.5.48 OnepaumoHHbIe CUCTEMBI

KOA M HaMEHOBaHWe ANCLMMNIUHBI
Mpocunb NoaroToBkM

B COOTBETCTBUM C YYEOHbIM NAaHOM
dopma obyyeHus ovHast

YyebHbitt rog 2017/2018

OTBETCTBEHHbIN UCMNOMNHUTEND

c/ Baes ANl . 20

dormkHocmb, rnodpasdesnieHue rnoonuceb pacuwiughposka nodnucu

WcnonHutenu

poueHT KMA Wabpos C.A. . 20

QormkHocmb, rnodpasderneHue nodnuce pacuwiughpoeka nodnucu

COIMMACOBAHO

KypaTtop OOI

no HanpaeneHuo/cneumnanbHOCTU .20

rnoonucek pacwughpoeka nodnucu

HayvanbHuk otaena obenyxumeaHua 3HB _ .20

nodnucok pacuwiughposka nodnucu

Mporpamma pekomeHgosaHa HMC maTtemaTunyeckoro cakynbTeTa,
npotokosni Ne0500-06 ot 26.06.2017r.



