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MMWMHOBPHAYK POCCUA
®EAOEPAJTLHOE MOCYOAPCTBEHHOE BIOIXETHOE OBEPA3OBATEJIbHOE YYPEXXOEHUE
BbICLLEIO O6PA30OBAHUA
«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preo0y BO «BI'Y»)

YTBEPXOAIO

3aBenytowmmn kacdenpomn
UM POBLIX TEXHOSOMMN

/ Kypranun C.[.
25.06.2021 r.

PABOYAS NPOrPAMMA YYEBEHOW OAUCLUMUMNIINHDBI

51.B.08 MOOENN U METOAbl HENVHEVWHOW ANHAMWKIA

. Kog u» HaumeHOBaHMe HanpaBlieHusA noaroToBku/cneynanbHOCTU:

02.03.01 MaTemaTturka 1 KOMNbIOTEPHbIE HAYKK

. Mpodmnb nogroroBku/cneynanusaumsn:

KBaHTOBas Teopust MHopmaLunm

. Ksanudmkauusa BbinyckHuka: 6akanasp
. ®opma oby4yeHun: o4Has
. Kacheppa, oTBeyalowian 3a peanusaumio AUCLUNIINHBI: LMAPOBbLIX TEXHONOTN

. CocTaButenu nporpamMmmbi:

CemeHoB Muxann EBreHbeBuY, a.¢.-M.H., npodeccop

7. PexomenpoBaHa: HMC ®KH (npoTtokon Ne 5 ot 10.03.2021)
8. YuebHbIn roa: 2023-2024 CemecTp: 6



9. Llenn 1 3apayvm y4ue6HON AUCLMNNUHBI

Ll,eJ'IbI'O N3yvyeHna OUCLUUMIINHBI ABNAETCA o6yquV|e CTyOEeHTOB cospemeHHon Teopun

HENMUHENHbIX OWHAMUYECKMX CUCTEM, a TaKxke nonyyeHne MMM HadallbHbIX MpPaKTU4eCKNUX
HaBbIKOB nccnegoBaHna aguHaAaMM4YeCKNX CUCTeM U NpoLecCoB.

3agaym AUCUMNIVHbI;

cuctemMaTn4eckoe N3noXxXeHmne OCHOB COBPEMEHHOW HENTMHENHOM OUHAMUKN;

HenMHenHomn
cuctem,

n3yyeHMe MeTOAOB peLleHus
AVHAMUYECKUX  PEXMMOB
OMdypKaLNOHHbBIV aHanms;

3agad
HEeNUHEeNHbIX

ONHaMUKN:
JloKanmsauuna

noeHTudmKkauus
aTTpaKkTopOB.,

3HAKOMCTBO C KOHKpPEeTHbIMU NpuKnagHbiMnN 3agavdamMu HENMMHENHOWN ANHAMWKN BOSTHOBbIX

n konebarenbHbIX npoueccoB N npumMmepamm n3 I'IpaKTI/I‘-IeCKOIZ OeATenbHOCTN.

10. MecTo y4yeb6HOM AncuMnNnuHbI B cTpykType OO

OucuunnuHa oTHoCKTCS

kK ©6noky b1

y4yacTHUKamu obpasoBaTenbHbIX OTHOLLEHUN).

yyebHoro nnaHa (4acTb,

dopmMmunpyemas

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs NO AucuunnuHe/moaynio (3HaAHUA, YMeHUs,
HaBblKWN), COOTHECEHHbIe C NMaHUpPyeMbiMU pe3yribTaTaMu OCBOEHUA obGpa3oBaTesnibHON
nporpamMmbl (KOMNETEHLUAMU) U MHAUKATOPAMU UX AOCTUXKEHUS:

Koga HassaHue komneTeHuunn Koga(bt) WHamnkaTop(bl) MnaHnpyemble pesynbTathbl
o0y4eHus
MK-1 CnocobeH MK-1.1 O6napaeTt 6a3oBbIMU 3HaTb: MeToAbl U cnocobbl
OEMOHCTPUpPOBaTh 3HAHUAMMW, NOSTYYEHHBbIMU | MOCTAHOBKU N peLLeHns 3aaaq
0a3oBble 3HaHUA B obnactu HenMHernHon OUHaAMUKN,
MaTeMaTU4eCcKnx n MaTemMaTU4eCKMX 1 (Unu) | BO3MOXHOCTU, METOAbI U
€CTECTBEHHbIX HayK, €CTECTBEHHbIX HayK, CUCTEMBI KOMMbIOTEPHbIX
OCHOB nporpaMmmMmnpoBaHna n TEeXHONOormm Ans uan4eckmx
nporpaMMmnpoBaHus 1 NMHOPMAaLIMOHHBIX TEOPEeTUYECKMX 1
NMHOPMAaLIMOHHBIX TEXHONorumn 3KCcnepuMeHTanbHbIX
TEXHOMNOIMUMN. nccnegoBaHUi;
MK-1.2 YMeeT HaxoauTb, YMeTb: CaMOCTOATENBHO CTaBUTb
dopmynupoBaTb 1 N pellaTb KOHKPETHbIE
peliaTb CTaHOapTHbIE dumanyeckme 3agadm HayvHbIX
3aJa4um B cOOCTBEHHOM nccnegoBaHui B obnacTtu
Hay4Ho- HENWHEeNHOW JMHaAMWKK C
nccnenoBaTesibCKon NCnonb30BaHMEM COBPEMEHHOM
[eaTenbHOCTM B annapaTtypbl U KOMNbTEPHbIX
MatemaTuke n TEXHONorumn
nHpopmaTumke
MK-1.3 MimeeT npakTndeckui BnaneTtb: HaBblkaMy NOCTAHOBKU

ONbIT HAY4YHO-
nceneagoBaTenbCKon
neaTenbHOCTM B
MaTemaTuke u
UHdopmMaTrke

N pelleHuns 3agay Hay4HbIX
nccnegoBaHui B obnacTtu
HEeNVHEeNHON

JOMHaMUKM C MOMOLLIbIO
COBPEMEHHbIX METOA0B U
CPEACTB TEOPETUYECKUX U
3KCNepMMeHTanbHbIX
nccnegoBaHun




MK-3

CnocobeH co3paBaTtb U MK-3.1 3HaeT ocHOBHble MeToabl | 3HaTb: 6a30Bble pa3gensl
nccnenoBaTb HOBblE NPOEKTUPOBaHUSA U HENUHENHO AMHAMUKM:
MaTemaTuyeckme npons3BoacTBa OCHOBHbI€ NMOHATUS, MOAENN,
MOOEeNn B eCTECTBEHHbIX NPOrpaMMHOro NpoaykTa, | 3aKoHbl U TEOPUN;
Haykax, MPUHLMNBI NOCTPOEHMS, TeopeTnyeckue un
NMPOMbILLITIEHHOCTU 1 CTPYKTYpPbI Y NPUEMBI MeTOA0SI0rM4YeCKNe OCHOBBI
Ou3Hece, C y4eToMm paboTkl C HENUHENHON OUHAMMWKN 1
BO3MOXHOCTEWN WHCTPYMEHTaInbHbIMU €cnocobbl nx
COBPEMEHHBIX cpeacTBamu, NCNONb30BaHUS NPU pPeLLEHUN
NHOPMaLIMOHHbBIX noagepXXuBarLwmumm Hay4YHO-UHHOBALMOHHBIX 3aday
TEXHONOrn n co3faHue NporpaMmHbIX
NporpaMMmnpoBaHus n NPOAYKTOB U
KOMMbIOTEPHOW TEXHUKM. NporpaMMHbIX
KOMMMEKCOB, MX
COMpPOBOXOEHNS,
aAMUHUCTPUPOBAHUS U
pas3BuUTMSA (3BONOLUN).
MK-3.2 YmeeT ncnonb3oBaTtb YmeTb:
MEeTOAbl MPOEKTUPOBAHNSA | NMPUMEHSTb MOSTYYEHHYHO
M Npon3BoAcTBa TeopeTunyeckyto 6asy ans
NpPOrpaMMHOro NpPoaykTa, | peleHns Hay4yHo-
MPUHLMMNbI NOCTPOEHMS, WHHOBALIMOHHbIX 3aaavy,
CTPYKTYPbI U NpuemMbl rpamoTHO paboTaTb C Hay4YHON
paboThl C NUTEpPaTypoON C NCMNOSIb30BaHNEM
WHCTPYMEHTarnbHbIMU HOBbIX MHPOPMALIMOHHbIX
cpeacTBamu, TEXHOMOrMi; NPUMEHSTb
noaaepXxuBaroLwmmm nony4YeHHble TEOPETMYECKNE
co3faHue NPorpaMMHOro | 3HaHUs A4S CaMOCTOSTENbHOMO
npoaykra. OCBOEHUS cneunanbHbIX
pa3nenoB HENMUHENHOM
OVWHaMUKK, HeoOXOoaANMbIX B
npogeccroHasnbHON
[eaTenbHOCTU
MK-3.3 MmeeT npakTnyeckui BnapgeTb: HaBbikaMu
OnbIT MPUMEHEHUS NCMONb30BaHMs

YKa3aHHbIX BbILLE
METO0B N TEXHONOIMN.

TeopeTu4ecknx ocHoB 6a30BbIX
pasfenoB HeNMUHENHON ANHAMMUKN
npv peLleHnn HayyHo-
WHHOBALMOHHbIX 3a7ay;
3HaHUAMU Ha YPOBHE,
NO3BONSAIOLLEM NPOBOAUTL
appeKkTUBHbIN

aHanun3 Hay4yHon 1 TeXHUYeCKoMn
nHcpopmaumm B obnactu
HENMWHEeNHOW JUHAMUKN U
CMEXHbIX ONCLUMIIUH;

12. O6bemM gUcUUNNNHBbI B 3a4eTHbIX eanHuuax/yac. — 2/72.

dopma NPoMeXyTOYHOM aTTecTauun— 3a4erT.

13. TpyaoemkocTb No BMAam y4yebHom paboTbl

TpynoemMkocTb
Bug yyebHowm paboTbl Bcero Mo cemecTpam
6 cem.
AyOUTOPHbLIE 3aHATUSA 32 32
nekuum 16 16
B TOM 4uUcne: npakTnyeckne 16 16
naboparopHble




CamocTtodarensHasi paborta 40 40

3avéT

WNtoro: 72 72

13.1. CopepkaHmne gUCLUUNIIUHLI

Peannsauus
pasgena
HaumeHoBaHuve pasgena OVCUMNIIWHBI C
Nen/n CogaepxaHve pasgena AMCUUninHbI
OVCUMNITVHBI NMOMOLLbIO
OHMawnH-Kypca,
QYMK*
1. Jlekuun
1.1 BeeneHue MpegmeT 1 3agadun HENMHENHOW ANHAMWKA
1.2 MopenupoBaHue xaoca Xaoc B MpoCTeNMX MOOEeNsX C  OUCKPETHbIM
BpemeHeM. Cucrtema JlopeHua. CBonCTBa peLLEHUI
cuctemsbl JlopeHua. budypkaunm B cucteme JlopeHua.
Brudypkaumm n xaoc B COBPEMEHHbIX TEXHUYECKMX U
WH)XEHEPHbIX CUCTEMAX.
1.3 OnucaHuve noseaeHus CeueHue lNyaHkape, Teopema LLnnbHUKOBA.
HENMHENHbIX CUCTEM JlanyHoBcKune nokasatenu oTobpaxKeHun.
CueHapum nepexofa K xaocy.
2. llabopaTopHble 3aHATUSA
2.1 AHanms guHamuKkm Jlornctnyeckasi nocnegoBaTernbHOCTb, OTObpaxeHne
PEKYPPEHTHBIX ANCKPETHBIX | JHO.
nocneaoBaTenbHOCTEN
2.2 AHanua cuctemsl JlopeHua. | budypKkaunoHHbIN aHanuMa cuctemol JlopeHua.
2.3 Bbluncnenue JIanyHOBCKMX | ANrOpUTM NPUBIIMKEHHOTO BblYMCHEHMS J1SnyHOBCKUX
nokasarenemn. nokasarenemn.
2.4 XaoTuyeckasa guHamuka. Peanusauna pasnuyHblX cLeHapueB nepexoga ot
perynsapHon K XxaoTM4ecKon gNHamumKe.
13.2. Tembl (pasaenbl) AUCUUNIINHBbI U BUAbI 3aHATUNA
Bugbl 3aHATUIN (KONTMYECTBO YacoB)
Nen/ HanmeHoBaHne Tembl o7 Yy p—————
n (pasgena) gucumnnuHbI Jlekumn MpakTnyeckme | JlabopaTopHbie pa6oTa Bcero
1 BeepneHue 2 2 4 8
2 MogenunpoBaHune xaoca 8 6 20 34
3 OnmcaHEAe noseaeHus 6 8 16 30
HENVHENHBbIX CUCTEM
Utoro: 16 16 40 72

14. MeToanyeckume ykasaHusa ans oby4aroLmxcs No OCBOGHUIO AUCLUNIUHbI:

OcBoeHWe ancumnnHbl CKnagbiBaeTcsa U3 ayanTopHon paboTbl (y4ebHon gesaTenbHOCTH,
BbINOSTHAEMOM MOA4 PYKOBOACTBOM MpenogaBaTtensi) U BHeayguTopHon paboTbl (yyeGHon
AeATenbHOCTN, peanm3yemMon obyyaroLmMmcs CaMmOCTOATENbHO).

AyauTtopHasa paboTta cocTtouT u3 paboThbl Ha NEKLUMAX U BbINOMIHEHNSA NPaKTUYECKMX (Mnn
nabopaTtopHbiX) 3agaHun B O0O6bEME, npPeayCMOTPEHHOM Yy4ebHbiM  nnaHoMm. Jlekuusa
npeacrasnsier cobor nocnegoBatefnlbHOE UM CUCTEMATUMYECKOE  U3NOXeHue  yy4ebHoro
mMaTepuwana, HanpasfieHHOe Ha 3HaKOMCTBO OOy4aloLMXCA C OCHOBHbIMW MOHATUSMU U
TEOPETUYECKNMUN NOSNOXKEHUAMN N3y4aeMOon OUCUUNNNHBL. JIEKUMOHHbIE 3aHATUMS DOPMUPYIOT
0asy pfOna npaktndecknmx (unm  nabopaTopHbIX) 3aHATUW, Ha KOTOPbIX MNOSyYeHHble
TeopeTu4eckne 3HaHuA MNPUMEHSIOTCA ONS pPeLleHUss KOHKPETHbIX MNPaKTUYeCcKMx 3ajavd.
Obyvaowmmea gns  ycnewHoro OCBOEHUS OUCUMNIANHBI PEeKOMEHAYeTCs BEeCTU KOHCMEKT
NeKUMI 1 NpakTnyeckmx (nabopaTopHbIX) 3aHATUN.




CamocTosaTenbHasa paboTta npegnonaraet yrnybnéHHoe nayyeHme oTaenbHbIX pasgenos
ANCLMNIIMHBI C UCMONb30BaHMEM NUTepaTypbl, PEKOMEHAOBAHHOW NpenodaBaTenieM, a Takke
KOHCMEKTOB JeKUMWA, Mpe3eHTauuoHHbIM MaTepuanomMm (Npu  HanmmMyMM) U KOHCMEKTOB
npakTuyecknx (nabopaTtopHbix) 3aHATUIA. B kayecTBe nnaHa gnsi camoCTosATENbHON paboThl
MoXeT ObiTb ucnonb3oBaH pasgen 13.1 HacTodwen paboyen nporpamMmmbl, B KOTOPOM
3auKCupoBaHbl pasgensl gucuMnivHbl U UX cogepxaHue. B paspgene 13.2 pabouen
nporpaMmmbl onpeaensieTcsi KoNM4ecTBO 4YacoB, OTBOAMMOE Ha CaMOCTOSTESNbHYy0 paboTy no
Kakgomy pasfgeny aucumniuHbl. bonbliee KOnuM4ecTBO 4acoB Ha CaMOCTOSATENbHYK paboTy
OTBOAUTCSA Ha Haubonee TpyaHble pasgenbl AUCUMMNANHBL. [N caMOCTOATENbHOro U3y4yeHus
OTAENbHbIX pa3genoB AMCUMNANHBI UCMONb3YETCA NepeyeHb NuTepaTypbl U OpPYrux pecypcos,
nepedncrieHHbIx B NyHKTax 15 n 16 HactosdLen paboyen nporpaMmmbl.

YCNewHoCTb OCBOEHUS OUCUUMNANHBI ONpenenseTcs CUCTEMATUYHOCTBIO W rNyOnHOM
ayanTOPHOM 1 BHeayaUTOPHOW paboThbl 0by4atoLlerocs.

Mpn wucnonb3oBaHMM OUCTAHUMOHHLIX 0Opa3oBaTenbHbIX TEXHOMOMMM U 3MEKTPOHHOIO
o0y4yeHnss BLINOMHATL BCE YyKasaHWa npenogaBaTenen, BOBpeMs noaknyaTtbess K online
3aHATMSAM, OTBETCTBEHHO NOAXOAUTbL K 3a4aHNAM ANS CaMOCTOATENbHOWN paboThl.

15. lMepeyeHb OCHOBHOMW W [OMNOJSIHUTENbLHOW nUTepaTypbl, PECYpCOB MWHTEpPHeT,
Heo6Xxo0ANMbIX ANSA OCBOEHUSA AUCLUMNIIMHDbI

a) OCHOBHas nuTeparypa:

Nen/n McTOYHUK

Bawkupuesa, . A. KomnbloTepHoe MoaenupoBaHue HerMHernHoM AuHaMnkn: HenpepbiBHbIE MOAENM
: yuebHoe nocobue / V. A. bawknpueBa. — EkaTepunbypr : YpdY, 2017. — 84 c. — ISBN 978-5-
7996-2046-2. — TeKCT : 9NeKTPOHHbIN // JlaHb : aneKTpoHHO-6nbnuoteyHas cuctema. — URL:
https://e.lanbook.com/book/169906

MaTemaTtnyeckas Teopusi QMHAMNYECKOro Xxaoca 1 eé nNpurnoxeHus : yuebHo-meTogmyeckoe nocobue /
A. C. loHueHko, C. B. NoHueHko, E. A. 'puHec [u ap.]. — HwxHun Hosropog : HHIY nm. H. .

2 JlobaueBckoro, [6. r.]. — YacTtb 1 : lNceBoorunepbonuyeckneartpaktopbl — 2019. — 72 ¢. — TekcT :
3NEKTPOHHbIN // JlaHb : 3NeKTpoHHO-OnbnuoTteyHasa cuctema. — URL:
https://e.lanbook.com/book/144855

0) fononHWTenbHag nuTeparypa:

Nen/n McTouHnk
Muoronukuii xaoc / E. . MuweHko, B. A. CapoBHuuun, A. FO. Konecos, H. X. Po3oB. — MockBa :
1 ®dusmatnut, 2012. — 432 c. : un., cxem., Tabn. — Pexxum goctyna: no nognucke. — URL:

https://biblioclub.ru/index.php?page=book&id=457674

Moposos, A. [1. BeeaeHne B maTeMaTu4eckme MeToAbl HENMHENHOW ANHAMUKM © y4ebHO-
mMeToamdeckoe nocodue / A. [. Mopo3soB. — HwxHuii Hoeropog : HHI'Y um. H. U. Jlobauesckoro,

2 2012. — 98 c. — TeKCT : aneKTPOHHbIN // JlaHb : 3neKkTpoHHO-6nbnuoteyHasa cuctema. — URL:
https://e.lanbook.com/book/153177
HenvHeliHasa guHamuka 1 ynpaerieHue : yuebHoe nocobue / nog penakumen C.B. C. B. EmenbsiHoBa,
3 C.K. C. K. KoposuHa. — Mockea : ®PUSMATIINT, 2008. — 396 c. — ISBN 978-5-9221-1242-0. —

TekcT : anekTpoHHbIN // JlaHb : aNeKTpoHHO-6nbnnoteyHasn cuctema. — URL:
https://e.lanbook.com/book/48268

B) MH(pOPMALIMOHHbIE 3MEKTPOHHO-06pa3oBaTeribHbIE pecypchl (OduLnanbHble pecypcbl UHTEPHET)™:

Nen/n Pecypc
1 3HB BI'Y: https:/lib.vsu.ru/
2 OnekTpoHHO-6nbnuoteyHasa cuctema "YHmusepcuteTckasa 6ubnuoteka online": http://biblioclub.ru/
3 OnekTpoHHO-6MbnnoTeyvHas cuctema "flanb": https://e.lanbook.com/

16. MNepeyeHb y4ueOHO-MeTOAUYECKOrO obecneyeHust AnNA camocTosTernbHOM paboThbl

Nen/n NcTouHnk

1 Moposos, A. [1. BeegeHve B MaTeMaTuyeckme MeToabl HENIMHENHOW ANHAMUKM : y4eBHO-MeToanyeckoe
nocobwue / A. [. Mopo3soB. — HwxHuin Hosropog : HHI'Y nm. H. W. Jlo6ayesckoro, 2012. — 98 c. —




TeKCT : aneKTpOoHHbIN // J1aHb : 3anekTpoHHO-6MbnMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/153177

17. OOpasoBaTenbHble TEXHOMOrMWU, UCNONb3yeMble TMpu peanusauum y4eOGHOWM
AVUCLUMMIIUHBbI, BKIMOYaA AUCTaHLUMOHHbIe obpa3oBatenbHble TexHonoruu (OOT,
3NeKTpoHHoe obyyeHue (D0), cmewaHHOe OGy4eHune):

Mpy peanusauumn AUCUMNINHBI MOTYT MUCMOMb30BaTbCA TEXHOMOMMM 3NIEKTPOHHOIO 00YyYeHMs 1
AMCTaHUMOHHbIE 0bpa3oBaTenbHble TEXHOMOrMN Ha Gase nopTtana edu.vsu.ru, a Takke gpyrue
[AOCTYMHble pecypcbl ceTu MIHTepHeT.

18. MaTepnanbHoO-TeXHU4YECKoe obecneyeHne AUCUUNIIUHLI:

AyouTtopus Onsi NEKUMOHHbIX 3aHATUI: MyNbTUMeOna-NpoeKkTop, 3KpaH AMs MpoekTopa, KOM-
NnbloTEP C BbIXOAOM B ceTb «MHTepHeT». CneynanunsanpoBaHHaa mebenb (CTonbl y4eHn4eckume,
cTynbs, gocka). lNporpammHoe obecnedeHune: LibreOffice v.5-7, nporpamma ans npocmoTpa
dannos copmarta pdf, 6paysep.

KoMnbloTEpHBIM KNacc: cneuvManuanpoBaHHasi Mebenb, nepcoHarnbHble KOMMbITEPLI Ha ©6ase
i3-9100-3,6I'Ty, moHuTOpbI KK 19» (30 WT.), MyNbTUMEANNHLIN NPOEKTOP, SKPaH.

MO: OC Windows v.7, 8, 10, Habop ytunut mnHtepnpetatop a3bika CPython, nHtepnpetartop
a3blka Anaconda, IDE PyCharm, pegaktop Jupiter.

19. OueHo4HbIe cpeacTBa ANA NPoOBeAEHNA TEKYLEeNn N NPOMEXYTOYHOWN aTTecTaumm

Mopsgok  oueHkn ocBoeHust  obydvarowmmmca  yyebGHOro  maTepuana  onpegensieTrcs
COLEPXKaHNEM criegyroLmnx pasaenoB AUCLUNINHDILL

HanmeHoBaHune WHgukaTopsl
Ne KomneTteH
/n pasgena gucLMnIvHbI LM [OCTUXKEHUS OueHouYHbIE cpeacTBa
(mopgynsi) KoMnNeTeHummn
MK-1.1, MK-1.2
MK-1 MK-1.3
1 BsegeHve nK-3 MK-3.1, MK-3.2 JlabopaTopHasi paboTa Ne 1
MK-3.3
MK-1.1, MK-1.2
MK-1 MK-1.3
2 MopgenunpoBaHue xaoca MK-3 MK-3.1, MK-3.2 JTabopaTopHas pabota Ne 2
MK-3.3
MK-1.1, MK-1.2
3 OnucaHune noBeaeHus MK-1 MK-1.3 JlabopatopHas pabota Ne 3
HEeNUHENHbIX CUCTEM MK-3 MK-3.1, MK-3.2 JlabopatopHas pabota Ne 4
MK-3.3
lMpomexyToyHaa atTectaums n ..
. epeyveHb BOMPOCOB K 3a4éTy
dopma KOHTPONs — 3a4éT

20. TunoBble OLEHOYHbLIE CcpeAcTBa M MeToAMYeCcKUMe MaTepuanbl, onpegensowme
npoueaypbl OLeHUBaHUA

20.1. TeKywWMn KOHTPOJb yCneBaemMocTun




KoHTponb ycneBaeMocTV Mo AMCUUMIIMHE OCYLLECTBMSETCA C NMOMOLbIO nabopaTopHbIX
pabor.

MepeyeHb NnabopaTopHbIX paboT

1. AHanua OuMHaMUKN PEKYPEHTHbIX AUCKPETHbIX MNocrnenoBaTenbHOCTEN: JIOrMcTudeckas
nocneaoBaTenbHOCTb, OTODpaXkeHne JSHO.

2. bBudypkaumMoHHbIM aHanus3 cucTeMsl JlopeHua.

3. Anroput™M NpnbnImMXKeHHOro BbluMcrieHmnst JInyHOBCKUX NOKa3aTenen.

4. Peanusauusa pasnuyHbiX CLLEHapMeEB Nepexona oT perynsapHon K XxaoTU4eckon AnHaMukKe.

Tunossble 3aaaHna Ans nabopaTopHbIX paboT

NabopaTopHasn paboTta Ne 1

«AHanu3 AUHaMUKN PeKypPpPEeHTHbIX OUCKPETHbIX NocrneaoBaTeNlbHOCTEN: TIOrMcTuyecKas
nocneaoBaTenbHOCTb, OTOGpaXeHne JHO»

LUenb pabotbl: npoaHanuanpoBaTb AMHAMWUKY  [OUCKPETHbIX  MNOcreaoBaTerlbHOCTEN
(normctmnyeckon nocnenoBaTenNbHOCTU, OTOOpaXeHns JHO) B 3aBMCUMMOCTU OT MapamMeTpos,
nocTpoutb OudypkaumMoHHblE AuarpaMmmbl, UAEHTUOUUMPOBATL NEpPexoq K XaoTUYEeCKOMY
pexumy.

TpeboBaHMA K BbINONMHEHUK  paboOTbl:  BbiINONHEHMEe  nabopaTopHon  paboTbl
npegycmatpuBaeT HanucaHue nporpamMmsil, peanuayroLien yKa3aHHble BbiLLE
nocrnegoBaTeNibHOCTU, a Takke NOCTpoeHne B ypKaLMOHHbIX AMarpamu;

OT14éT 0 paboTe NnpoBoaAMTCS B BMAe cobeceaoBaHus 1 3aKnovaeTcsa B AEMOHCTpaunn paboThl.

nporpaMmmbl, 06BbACHEHMM MPUMHUMNOB paboTbl anroputmMa M OTBETOB Ha [LOMOSHUTENbHbIE
BOMpPOCHI.

Kputepun oueHKuU: Ons NOMyvYeHUS OLIEHKM «3a4TeHO» HeobxoaMmo nokasaTb BbICOKUM
YPOBEHb BrajeHuUsi TeopeTUYeCKMM MaTepuanoMm, yMeTb OOBbACHUTb MNpuHUMN paboTbl
HanncaHHOM NporpamMmMbl, BEPHO OTBETUTb Ha JOMNOSNHUTENbHbIE BOMPOCHI.

3apaHue: HanMcaTb NpPorpaMmmy, peanusyroLlyo AMHaMUKY OUCKPETHbBIX NocnefoBaTenlbHOCTEN
(nornctnyeckon nocnegoBaTenbHOCTU, OTOOpaXeHMs OHO) B 3aBMCMMOCTM OT MapameTpos,
nocTpontb BudypKauMoHHble Auarpammbl, UOEHTMOUUMPOBATL MNEPEXOA K XaoTU4eCKoMy
pexumy. MNpoBepuTb paboTy NporpaMmbl Ha KOHTPOSTILHOM MPUMEpPE.

Na6opaTtopHas pa6oTta Ne 2
«BudypkaumoHHbIN aHanu3 cuctembl JlopeHua»

Lenb paboTtbi: nocTpontb BudypkaLmMoHHy0 anarpammy cuctemsl JlopeHua.

TpeboBaHMA K BbINONMHEHUK  pPaboOTbl:  BbINONHEHME  nabopaTopHon  paboTbl
npegycmaTpMBaeT HanuMcaHue nporpamMmbl, peanuaylowen peleHne cuctembl JlopeHua
meTogom PyHre-KyTTa, a Takke GudypkaumMoHHyo guarpammy.

OT1uéT o paboTe npoBoanTCH B BUaAe cobecenoBaHus 1 3aknodaeTca B JeMOHCTpauum paboTbl
nporpaMmmbl, 06BACHEHUM MPUMHUMNOB paboTbl anroputmMa M OTBETOB Ha [LOMOSHUTESbHbIE
BOMpPOCHI.

Kputepumn oOueHKM: Ons nonyYeHuMs OLUEHKM «3adTeHO» HeobxoouMmo nokasaTb BbICOKUM
YPOBEHb BMaJeHUs1 TeopeTMYecKMM MaTtepuarnoMm, yMeTb OOBbSACHUTb NpUHUUN paboThbl
HanncaHHOW NporpamMmMbl, BEPHO OTBETUTb HA OOMNONTHUTENbHbBIE BOMPOCHI.



3apaHue: HanucaTb NporpaMmmy, peanuayroLlylo peweHne cuctemol JlopeHua metogom PyHre-
KyTTa, a Takke budypkaumoHHyto guarpammy. NMposepuTtb paboTy NporpamMmmbl HA KOHTPOSTbHOM
npumepe.
NabopaTopHasn paborta Ne 3
«ANropuT™M npmbnmnKeHHoOro BblyncneHus JIAnyHOBCKMX noKasaTenemn»

Lenb paboTbl: peanu3oBatb NPUONMKEHHbIA anroputM BeHUTTUHA BbIMMCNEHNS NANYHOBCKUX
nokasarenem.

TpeboBaHMA K BbINONMHEHU  paboOTbl:  BbiNONHEHME  nabopaTopHon  paboTbl
npegycMmatpmBaeT HanMcaHve nporpaMmbl, peanusylowlen pelleHve cuctembl JlopeHua
MeTtoanoM PyHre-KyTTa, a Takke COBMECTHOE pelleHMe C HEN Tpex NIMHeapmn3oBaHHbIX CUCTEM,
MeToq opToroHanusauum ['pama-LUMuaTa n oueHky nAanyHOBCKMX nokasaTesien.

OT4éT o paboTte npoBoanTCA B Buae cobeceqoBaHUSA 1 3aKNOYaeTCsa B AEMOHCTpaL MM paboThbl
nporpamMmmbl, O6bSACHEHUM MNPUHUMNOB paboTbl anropuTMa M OTBETOB Ha AOMOMHUTENbHbIE
BOMpPOCHI.

Kputepun oueHKuU: Ons NOMyvYeHUS OLIEHKM «3a4TeHO» HeobxoaMmo nokasaTb BbICOKUM
YPOBEHb BrajeHuUsi TeopeTUYeCKMM MaTepuanoMm, yMeTb OOBbACHUTb MNpuHUMN paboTbl
HanncaHHOM NporpamMmMbl, BEPHO OTBETUTb HA JOMNOSNHUTENbHbIE BOMPOCHI.

3apaHue: HanucaTb NporpaMmmy, peanuayroLlylo peweHne cuctembl JlopeHua metogom PyHre-
KyTTa, a TakkKke COBMECTHOE pelleHMe C HeW Tpex JNUHeapu3OoBaHHbIX CUCTEM, MeToA
opToroHanusauuu INpama-LLUmnaTa n oueHKy nanyHOBCKMX NokasaTenen. Nposeputb paboTty

nporpaMMbl Ha KOHTPOMbHOM NpUMepe.

NabopatopHas pa6oTta Ne 4

«Peanunsaumsa pasnuyHbIX cLeHapueB nepexoaa OT perynsipHon K XaoTU4eCcKomn
AVHaMUKe»

Lenb paboTtbl: peanu3oBaTb HECKOMbKO pasfu4YHbIX CUEHapueB nepexoga cuctem ot
perynapHon K XxaoTU4eCKon MHaMUKE.

TpeboBaHusi K BbINONIHEHUK  PpaboTbl:  BbLINONHEHWEe  nabopatopHon  paboThbl
npegycmaTpmBaeT HanncaHue nporpaMmbl, HarfnsgHoO peanuaylollen nepexon K XaoTU4ecKoun
ANHaMUKe Yyepes Kackag budypkauun yagBoeHus nepmoaa n yepes nepemMexxaemMocTb.

OT4éT o paboTte nNpoBoanTCA B Buae cobecefoBaHUA 1 3aKNOYaeTCsa B AEMOHCTpaL MM paboThbl
nporpamMmmbl, OB6bACHEHUM MNPUHUMMNOB paboTbl anroputMa M OTBETOB Ha AOMOSHUTENbHbIE
BOMpPOCHI.

Kputepumn oOueHKM: Ons nonyyYeHus OLUEHKM «3adTeHO» HeobxoauMmo nokasaTb BbICOKUM
YPOBEHb BrafeHuUsi TeopeTUYeCcKMM MaTepuanoMm, yMeTb OOBbACHUTb NpuHUMN paboTbl
HanMCcaHHOW NporpaMMbl, BEPHO OTBETUTb Ha JOMNOMHUTENbHbIE BOMPOCHI.

3apgaHue: HanucaTb nporpaMmMmy, peanusylollylo Nnepexoq K XaoTU4Yeckon AMHaMuke 4epes
Kackag Gudpypkaumn yoBoeHust nepuoga u vepes nepemexaemMoCcTb Ha npumepe CUCTEMB,
onucbiBaloLwwen AuHamuky ocuunnatopa LOydduHra. [MpoBeputb paboTy nporpaMmmbl Ha
KOHTPOSIbHOM MpUMepe.

20.2. NpomexyTo4yHasa aTTecTauums

MpomexyToyHas aTtTectauusi Mno AUCUUMNMHE OCYLLECTBMSETC C MOMOLLLIO Creayoumx
OLIEHOYHbIX CPEACTB: NepeYeHb BOMPOCOB K 3a4ETy.

lNepeyeHb BONPOCOB K 3a4€TY



1. MNMpocToe u cnoxHoe noseaeHue. [Nopsaaok B xaoce.

2. NMpoobpasbl guHamu4veckoro xaoca. Casur bepHynnu. Mpobnemsl TypOyneHTHOCTH

3. OnpegeneHne gMHaMUYECKON CUCTEMBI. YPaBHEHNSA OBWKEHUS U OTOBpakeHne

4. N'uBapuaHTHble MHOXecTBa. ACUMNTOTUYECKOE NoBeaeHne, PU3n4ecknin cMmblicn,
YCTONYMBOCTb.

5. OnpegeneHne budypkaunn. Teopema o0 LeHTpanbHOM MHOroobpasuu.

6. LleHTpanbHoe MHoroobpasue n aHanus 6udypkaumi. Lienovkn 6udypkaumn,
CLeHapum nepexoga K xaocy.

7. CtaTuctnyeckue Metobl NPUMEHUTENBHO K AUHAMNYECKUM CUCTEMAM.
MHBapnaHTHasa mepa n ypaBHeHue NeppoHa-PpobeHnyca

8. NpumMepbl HeNpepbIBHbIX MHBAPUAHTHBLIX Mep. [InHaMmmnyeckne CUCTEMbI C LLYMOM

9. CamoopraHusaums. MHepumanbHble MHOroobpasusi, oLleHKka pa3mepHOCTH
aTTpakTopa.

10. YpaBHeHne KypamoTto-Lly3ykn (unun Mu3bypra-JlaHgay)

11. QHTpoONMA oMHAMNYECKON CUCTEMBI

12. PasamepHOCTN aTTPakTOpoB ANHAMNYECKUX CUCTEM

13. YcTonumsocTb 1 nokasartenu JlanyHosa. CBOMCTBA NAMNYHOBCKUX MoKa3aTenen n nx
CBSA3b C APYrMMN XapakTepuctmkamm

14. BelumcneHve nokasartenen JlanyHosa

15. BpemeHHble psabl 1 ux obpaboTka

16. N\oesa pekoHCTpyKunn atTpaktopa. Beibop napameTpoB peKoOHCTPYKLMK

17. Pac4yeT dopakTanbHOM pa3MepHOCTU aTTpakTopa

18. lNpeackasaHne BpeMeHHbIX psgoB. OueHka NAnyHOBCKUX NokasaTtenen no
BpEMEHHOMY psaay

Kputepumn oueHmMBaHus:
1. 3HaHMe OCHOBHbIX OnpeaeneHnii 1 TEOPETUHECKNX MOSTOXKEHWIA.
2. YMeHune gokasblBaTb OCHOBHbIE YTBEPXKAEHUS, TEOpEMbI U hopMyrbl.

3. 3HaHMe 6a30BbIX METOAOB U aNrOPUTMOB, UCMOSb3YEMbIX B HEMMHEWHOW AMHAMUKE.
4. TMoHumaHue o6nacTu NPUMEHEHUs U OCODEHHOCTE MNPaKTUYECKON peanusauMm MeTodoB WU
anropMTMOB HENUHENHON OUHAMUKN.

0na oueHnBaHus pe3yrnbTaTtoB 06y‘-IeHI/IF| Ha 3a4éTe MCNONb3YHTCA OLEHKUN. «3a4TeHO» U «He
3a4YTEHOY.

YpoBeHb
Kpntepumn oueHnBaHns KoMneTeHuumn copmmpoBa LLikana oueHok
HHOCTW
KOMMEeTEHLUN

OTBeTa oby4atoLerocs CooTBeTCTBYET XOTH Obl
NOSIOBUHE M3 NEPEYMNCIIEHHbIX KPUTEPUEB. g

o MoporoBbii
chopMMpoae}HHble 3HaHMA OCHOBHbIX MOHATUN, YDOBEHb 3a4TeHo
onpeaeneHnn n Teopem, n3ydaembix B Kypce,
BO3MOXHO C 3aTpygHEHUSMW NPU BOCMPOU3BEAEHNN.
OTBET Ha KOHTPONbHO-U3MEPUTENBHLIN MaTepuan He
COOTBETCTBYET Bonee Yem nonoBUHE U3
nepeuvncrneHHblx nokasatenen. Obyyarowmimncs

- He 3auTeHo

AEMOHCTPUPYET OTPbIBOYHbIE 3HAHUS (NTMBO MX
OTCYTCTBME) OCHOBHbIX NOHATUIN, ONpeaeneHnn n
TEOpEeM, UCNOSb3yEMbIX B KypCe.




