IIpunoxenue 4

MUWHNCTEPCTBO HAYKHM U BBICIHIEI'O OBPA30BAHMSA POCCUMCKOW ®EJEPALINN

(eaepanbHOe rocyjlapcTBeHHOE AaBTOHOMHOE
oOpa3oBaTe/IbHOE yUpe)KJeHHe BhICIIero 00pa3oBaHMs_
«HanuoHaibHbIN HCC/Ie/JoBaTeTIbCKUil HKeropoackuii rocy/japCTBeHHbIN YHUBEPCUTET
uMm. H.W. JTo6aueBcKkoro»

I/IHCTI/ITYT I/IHCl)OpMaL[I/IOHHbIX TEXHOHOFHﬁ, MdTeMdTHUKHU U MeXdaHUKH

YTBEPXXIEHO

pelieHvem YyeHoro copera HHI'Y

npoToko/ Ne 10 ot 02.12.2024 1.

Pa6ouasi nporpaMma AMCLMIUITAHBI

MO,E[EJ'II/IPOB dHHe )XHBbIX CHUCTEM

YpoBeHb BhICIIETO 0Opa30BaHUs
Maructparypa

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
01.04.02 - IpukiagHasi MaTeMaThka U MHGOpMaTUKa

HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
MaremaTrueckasi poOOTOTeXHUKA

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2025 rog Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctumuivaa 51.B./1B.01.03 MozenupoBaHue >KUBbIX CUCTEM OTHOCUTCS K YacTu, (hOpMHUPYyeMOit
yuaCTHUKaMH 00pa30BaTe/TbHBIX OTHOIIEHHWH 00pa30BaTe/IbHOM TIPOTrPAMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

®dopmupyemsbie IInaHupyemMble pe3y/abTaThl 00yUeHNs 10 JUCIUIIHHE

CO0TBETCTBUH C

HaumMeHOBaHHeE OL|eHOYHOT'0 CPeJCTBa

KOMIIeTeHIIuHu

(xof, copmep>kaHue

(Mopymo), B

HHAUKATOPpOM

JAOCTH)XKEeHHUA KOMIIeTeHIL{UH

KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
ITIK-4: Cnocobex TIK-4.1: 3Haem memoObl IIK-4.1: IIpakmuueckoe
paspabambieams u paspabomku u aHanusa 3Hamb: 3adaHue 3quém:
amanusuposamb KOHUenmya/bHbIX U . OCHOBHble (hakmbl, Cobecedogarue

KOHyenmyanbHble U

meopemuueckux mooesnel

KOHyenyuu u

KoumposnbHble

meopemuueckue 80NnpoChl
peluaemblx HayuHblx npobaem | ¢yHOameHManbHble 3aKOHbI

MoOenu peuwiaeMbix 5

HayuHbIX u 3adau ecmecmeeHHbIX HayK,

npobsem u 3adau

IIK-4.2: Ymeem npumeHsamb
MemoOdbl pazpabomku u
aHaAu3a KOHYenmyaabHbIX U
meopemuyeckux mooenetl
pewiaemblX HaQy4HbIX npobnem
u 3a0ay

TIK-4.3: Mmeem HasbIKu
npuMeHeHuUst Memooo8

paspabomku u aHaauza

mamemamuku u UHpopmamuku,
Ha Komopble onupaemcst
uzyueHue 0aHHOll OUCYUNAUHBL;
. 6a308ble Memoobl
nocmpoeHusi u ucc1edo8aHus
KOHUenmyaabHbIX Modeell
JHCUBbIX CLUCMeEM, YCA08UST UX
NPUMeHUMOCMU U UX Mecmo 8

cospemeHHOL Hay4Holl KapmuHe

KOHYenmyaabHbIX U mupa
meopemuuecKux mooenell
euwaemMbix HayuHblx npobaem
p 4 P [1K-4.2:
u 3a0au
Ymemb:
. npumeHsimb y2ay6aeHHble

3HAHUS NPUKAAaOHOL
mMamemamuxu u UH(pOpMamuxu;
. paspabambigamb u
aHanusuposams meopemuyeckue
Modenu, Heobxooumble 01
peuwleHust npuKAaoHbIX 3a0au
OUHAMUKU JCUBBIX CUCTMEM.

. npumeHsimb
meopemuueckue 3HaHUs 015
peuwleHust munoeblx 3a0aHutl;

. paspabambieams u
UCnoAb308aMb NPO2PAMMHOE
obecneueHue 015 pewleHust

NpuK1aoHbIX 3a0ay




IIK-4.3:

Bnademb:

. mamemamu4eckum u
an120pUMMUYECKUM MblULIEHUEM,
mamemamuyeckol Kyabmypotl;
. npuemamu
aHaNUMuU4ecKoz0 U YUCAeHHO20
peueHus 3adau,
UHMepnpemayuu noayYeHHbIx
pe3ybmamos.

. COB8peMeHHbIMU
UHCMPYMeHMAaAbHbIMU

8bluuc/ume/IbHbIMu cpeécmeamu

IIK-5: Cnocoben
paspabambigamb u
npumeHsimb
Mamemamuyeckue
Memoobl, cuCmeMHoe
u npuxkniaoHoe
npoepammHoe
obecneuenue 015
peweHus 3a0ay
HayuHou
desimesibHOCMU

ITIK-5.1: 3Haem munosebie
Mamemamuyeckue mMemoobl U
Memodosozuu paspabomku
CUCMEMHO20 U NPUKAAOHO20
npoepammHo20 obecneueHust
04151 peweHust 3a0ay Hay4YHou
dessmenbHOCMU

IIK-5.2: Ymeem npumeHsamb
munoeble Mmamemamuueckue
Memoobl U Memodoao2uu
pazpabomku cucmemHoz0 u
NpUKAaoHO20 NPOSPAMMHO20
obecneueHus 015 pelieHust
3a0au HayuHoll desmenabHOCMU
TIK-5.3: Umeem HaebIKU
pazpabomku cucmemHo20 u
NpuKAadHO20 NPO2PAMMHO20
obecneueHus 0151 pelieHust
3a0au HayuHoll

desimenbHOCMU

IIK-5.1:

3Hamb:

. OCHOBHbIe Memoobl
nocmpoeHus 6a3o8bix Mooesell
JHCUBBIX CUCMeM 8 sude
OucppepeHyuanbHbIx ypagHeHuil
uau ux omobpadsiceHull; umu 8
8ude C/yuaiiHblx Npoyeccos;

. MemoObl HeAuHelHoL
OUHAMUKU 0/151 KAUeCMEEeHHO20
uccnedo8aHust
Mamemamuyeckux mooenell
JICUBLIX CUCMEM;

. 6a308ble Memoobl
YUC/NeHHOR20 UCCAe008aHUs.

OUHAMUKU cucmem

IIK-5.2:

Ymemb:

. cmpoumb u
uccaedosamsb 6a3osble Modenu
JHCUBbIX CUCMeEM;

. onpedensimb U
npogeccuoHanbHo
peanu3oebieamb
8blULCAUME/bHbIE A120PUMMbl,
Heobxoo0umble 04151 peweHus
3a0au 8 obaacmu QUHAMUKU
JHCUBBIX CUCMEM;

. npoeodumsb npoyedypbl
KOppeKmHocmu u onmumu3ayuu
pabombl peanusyembix
YUC/IeHHbIX Memooos.

. adanmuposeamb 6a3o8ble
MOOeU KHcublx cucmem 0as UX
npuMeHUMoCcmu 8 HayuHol u
npakmuueckol desimeabHOCMU;
. aHaausupoeamb

NnoJlyyeHHble pe3y/ibmambl U

IIpakmuueckoe
3adaHue
CobecedosaHue

3auém:
KoumposnbHble
80NpOoCh!




NpUMEHSIMb UX 8 NPUKAAOHbIX
3a0auax;

npogeccuoHanbHo
adanmuposeamb
8blyUCAUMebHble A120pUMMbl,
Heobxo0umble 015 peuleHust
NpuK1adHbIX 3a0ay 8 obaacmu
OUHAMUKU HCUBbIX cUCMeM

TK-5.3:

Bnademb:

. HaebIKaMu
npoepammupoeaqust u pabomnt

HA COBpEeMeHHbIX

8blUUCAUMEbHBIX N1ampopmax;

. Haeblkamu pabomnl ¢
COB8peMeHHbIMU
mamemamu4eckumu
npuodceHusMuU

. HABbIKAMU paseumus u
adanmayuu nony4eHHbIX 3HaHull
8 danbHeliwell HaQyYHoU U

npakmuyeckol destmeabHOCMU

3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI

3.1 TpyAa0eMKOCTb AUCLUII/IUHBI

OoyHas
O011as TPy/J0eMKOCTBD, 3.€e. 2
Yacos o yue0HOMY IJIaHY 72
B TOM UYHCIIe
ay/JUTOpPHBIe 3aHATHA (KOHTaKTHasi padoTa):
- 3aHATHSA JIEKI[HOHHOT'0 THIIA 16
- 3aHATHS CEMHUHAPCKOro THNa (MpaKTHYeCcKue 3aHATHs / 1abopaTopHbIe PaGoThI) 16
- KCP 1
caMmocTosATe/IbHasA paboTa 39
ITpomexyTouHas arrecTanys 0
3auéTt

3.2. CozepkaHue JUCLUIIIVHBI
(cmpykmypupoeaHHoe no memam (paszdenam) C yKazaHuem

axkademuuecKux udacog u 8uobl yuebHbIXx 3aHamuil)

0mee0eHHO20 HA HUX Ko/auuecmed

HaumeHoBaHue pas3fesioB U TeEM AUCLHUTIIMHBI

Bcero
(uacer)

B TOM UHcCJ/ie

KonTakTHast pabora (pabota Bo
B3aUMO/IeHICTBUY C TIpero/jaBaresem),
Yackl U3 HUX

CamocrosiTenbHast
pabota
obyuatorierocs,




3aHATUS

CeMHUHapCKOTo
3aHATus TUNA
JIEKLIMOHHOTO | (TpakThueckue | Bcero Yachl
TUMa 3aHsATHs/abopa
TOpPHbBIE
paboThI), Uacel
0 0 0 0 0
¢ ¢ ¢ o) ¢
0 0 0 0 0
P 1.C 6 : 7
aszen WHTEeTHYecKast OMo/Iorysi: MaTeMaTHUeCcKye MO/|e/I TeHHOM 34 8 8 16 18
peryJsiLiuu
Pazpen 2. Mogenu nomny/siiuoOHHON AMHAMUKA 19 4 4 8 11
Pazpen 3. Moenu HelipoIMHAMUUECKUX CUCTEM 18 4 4 8 10
ATrecrarus 0
KCP 1 1
HWTtoro 72 16 16 33 39

Copiep>kaHue pa3/e/ioB U TeéM JUCIUILTUHBI

Pazgen 1. CuHTeTHYecKasi OMOJOTHsS: MaTeMaTUIeCKHe MO/IeNIA TeHHOH peryJisiyu:

— MCCJlefloBaHUe HeJTMHEeWHBIX IMHAaMUUeCKHUX CUCTEM;
— TPAHCKPHITI[UOHHASI PErYJISILUsA U CUHTEe3 De/KOB;
— AVHaMUKa ceTell TeHHOU peryJisLyu.

Pazgen 2. Mopenu nony/sifuOHHON AUHAMUKU:

— IMHelHbBIe U He/IMHelHbIe MO/Jie/Ti JMHAMUKH UHMC/I€eHHOCTH l'[OI'[yJIHL[Hﬁ;

— B3aUMO/IeHCTBHE TTOMYJISIIHIMA.

Pazpnen 3. Mopenu HelipoguHAMHUUECKUX CUCTEM:
— YCTPOMCTBO HEMPOHa;

— MOJie/Id OJJUHOYHOT'O HEMPOHa;

— MOZie/lb HeMPOHHOM CeTH.

4. YueGHO-MeTOfUUeCKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yUaromuXCcs

CamocrosTenbHasi paboTa 00yJaroU[UXCsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M
33/laHUsIM [/l TeKylllero KOHTPOJSi U TPOMEeXYTOYHOM aTTeCcTaly M0 WTOraM OCBOEHUS AUCLIUTLIUHbI

MPUBEJEeHHBIM B II. 5.

MaremaTrueckre MO/Ield TeHHOU pery/siiuu. YuebHo-MeToanueckoe ocobue/ Coct. Jlanrea T.B.,
NBanuenko M.B. — H. Hosropog: N3g-so HHI'Y, 2014. — 23 c.

5. @oHA OLEHOUHBIX CPEeACTB /I TeKYIlero KOHTPOJ/IS YCIeBaeMOCTH U TMPOMEeXYyTOUHOM

aTTecTaly Mo JUCIUIIMHE (MO/Y/II0)

5.1 TunoBblie 3a/laHHUA, H806X0]_'[I/IMLIE AJIA OL€HKH Ppe3y/bTdTOB 06y‘-IEHl/Iﬂ npu npoBegeHHUU
TEKYIIEero KOHTPOJ/IA YCII€eBA€MOCTH C YKd3dHUEM KPUTE€PHUEB UX OLl¢HUBAHUA:




5.1.1 TunoBble 3ajaHus (oneHo4YHoe cpeacTBO - IIpakTHueckoe 3ajaHue) /ISl OLIEHKH
cpopmupoBanHocTu KomnereHyuu ITK-4:

1. Vcnonb3ys dhopmanu3m Xuia, 3aricatb MaTeMaTUUeCKyr0 Mo/ie/ib aBTopernpeccopa. [Toka3ars,
YTO CUCTeMa aBTOperpeccopa UMeeT eIMHCTBEHHOe YCTOMUMBOE COCTOSIHHE PaBHOBECHSI.

2. 3anucaThb U TeOpeTUUeCKH NCcjienoBaTb MOe/b ITNAEeMHUN. I/ICHO]'IBBYH KauyeCTBeHHbIe MeTO/bI
HeJTMHeMHOH JAWHAMHWKU TT0Ka3aTb BC€ BO3MOXXHbIE TMHAMHWYECKHWE PEXXUMBI.

3. Vcnonb3ys 3HaHUs 0 MeTojax NMocTpoeHust AuddepeHLiManbHBIX YPaBHEHUH MTPOCTENIIINX
XUMHUYECKUX pPeakLUi MOCTPOUTh MOZe/Ib, ONMChIBAIOILIYIO ITPOCTEMIIYIO SH3UMHYHO JlerpajaLiiio
Genka.

4. 3anucaTh HeTIPepLIBHYIO HeJTMHEMHYIO MOo/le/Tb JUHAMUKHU TTonyasiuu (ypaBHeHHe depXioibCTa) U
ee JUCKPeTHbIN aHasor (JioructTuueckoe otrobpakeHue). HaliTi coCTOsIHUSI pABHOBECHSI CUCTEM,
HCCIeioBaTh UX yCTOWMUMBOCTb. HaprcoBaTh (ha30BbIv MOPTpeT (/11 HelpepbIBHOW CUCTEMbI) U
muarpammy Jlamepesi-Kenurca (a1 oToOpakerusi). [Tokaszats CoBMa/ieHUsI M OT/IMUKS MO/Ie/e.

5.1.2 TumnoBble 3ajaHusa (oLeHOUHoOe cpeAcTBO - IIpakTHueckoe 3ajjaHue) /JIA OLEHKHU
copmupoBaHHocTH Komnerennuu ITK-5:

1. PeliuTh UrC/IeHHO YpaBHEHUS IBU)KEeHUS aBTOpeIpeccopa C 3aZlep>KKOM 110 BpeMeHHU, TTIOCTPOUTh
OnGypKaLMOHHYIO KapTy AWHAMAYeCKHUX PeXXUMOB. ['pacdmuecku okas3aTe TUIMYHBIE Peanr3alin
CTal[IOHAPHOM 1 aBTOKO/Ie0aTe/IbHOM JTUHAMHKH MPY Pa3/IMYHBIX ITapaMeTpax CUCTEMBI.

2. YucsieHHO peann3oBaTh airopuT™ ['uiecrv i71st IpocTeiel peakijuu pacrnazja Oeska.
VccnepoBaTh Mpe/iesibl MajblX U OOJIBIINMX Haua/IbHBIX KOHIIeHTpalui 6enka. CpaBHUTb UWCIEHHbBIN
pe3y/bTaT C aHATUTUUECKUM PEIIeHHEM.

3. 3anucaTth MoZie/Tb OZHOK/IETOUHOT'0 TeHeTHUeCKOro ocLu/isitopa (perpeccesstopa). Mcrnonb3ys
TIPOM3BOJIbHBIE Haua/IbHbIe YCIOBHUS U TTapaMeTPhbl YMC/IeHHO PelliUTh YPaBHEHUs [IBUXKEHUS] CUCTEMBI:
TOCTPOUTD TMPOCTeMIIIe CXeMbl UHTETPUPOBAaHUS Pa3/IMUHON TOUHOCTH (HampumMep, MeTo/ Jitnepa 1
MeToz, PyHre-KyTTa pa3muuHbIX MOPSAKOB TOUHOCTH). CpaBHUTH pe3y/IbTaThl UHTerPUPOBaHUS,
YKC/IeHHbIe TIOTPeITHOCTY B CXeMaX Pa3/IMuHON TOUHOCTH.

4. 3anucartb ¥ TeOpeTUUeCKH UCC/Ie0BaTh MOZie/Ib MHTErpupyolero HelpoHa. YucieHHO perias
yPaBHEHUsI CUCTEMBI OIpe/le/IUTh [Iepyo/] TeHepaljiy CIIalKoB B C/Iy4ae ITOCTOSIHHOTO BXOZAILero
curHasa (Ipy 3a/laHHbIX Havya/IbHbIX [1apaMeTpax).

Kputepuu onjeHnBaHus (0LleHOYHOe CpeACcTBO - [IpakTHUeckoe 3a/jaHue)

OreHka Kpurepyu orjeHUBaHUS

Bce xommeTeH1[uM (4acTH KOMIIETEHIHM), Ha (HOPMHUPOBaHKe KOTOPLIX HarlpaBjieHa

TPEeBOCXOJHO
JUCLIMTUIMHA, CPOPMHPOBAHLI HAa YPOBHE He HIDKe «TIPEeBOCXOZHO»
Bce kommieTeHIMM (YaCTH KOMTIETEHIMH ), Ha HOPMUpPOBAaHHE KOTOPBIX HAIlpaB/ieHa
OT/IMYHO JUCLIMIUIMHA, CPOPMHPOBAHLI HAa YPOBHE He HIDKe «OT/IMYHO», TIPH 3TOM XOTSI ObI

0JlHa KoMIleTeHL{us1 C(hOpMUpPOBaHa Ha YPOBHE «OT/IMYHO»




OrjeHKa

Kpurepuru orjeHUBaHUS

OYeHb XOPOLIO

Bce xommeTeH1[uM (4acTH KOMIIeTEHIH), Ha (hOPMHUPOBaHKe KOTOPBLIX HarpaBjieHa
JUCLMIUIMHA, c(OPMUPOBaHbI Ha YPOBHE He HIDKe «04YeHb XOPOIIO0», TPU 3TOM
X0Ts ObI 0ZJHa KOMIIeTeHIMsI ChOpMHUPOBaHa Ha YPOBHE «0UeHb XOPOLIO»

XOPOIIIO

Bce komnieTeHIUY (YacTH KOMIIeTeHLMH), Ha YOpPMUpPOBaHMe KOTOPBIX HarlpaB/ieHa
JUCLMIUIMHA, COPMUPOBAHBI HA YPOBHE He HIDKE «XOPOILIO», TIPH 3TOM XOTs1 Obl
0JiHa KOMITeTeHL1s1 COpPMHUPOBaHa Ha YPOBHE «XOPOLIO»

YAOBJIETBOPDUTE/IBHO

Bce xomneTeH1[UM (4aCcTH KOMIIeTeHI1UI), Ha GOpMHpOBaHUe KOTOPBIX HarpaB/ieHa
IUCIUTUTHHA, C(hOPMUPOBAHBI Ha YPOBHE He HIDKE «Y/IOBJIETBOPUTETHLHO», TIPU
3TOM XOTs1 OBl 0ZJHa KOMITIeTeHL[Usi cHOPMHUPOBaHa Ha YPOBHe
«yZI0BJIETBOPUTETHHO»

HEYyJOBJ/IETBOPUTE/IBHO

Xortsi 66 0fHa KOMIIeTeHLIYsI C)OPMUPOBAaHA Ha YPOBHE «HEYI0B/IETBOPUTEIEHOY,
HU OJJHa U3 KOMIeTeHLIU! He chopMUpOBaHa Ha YPOBHE «ILJIOX0»

I1J10X0

XoTs ObI 0/fHa KOMITeTeHL[UsI COPMHUPOBaHA Ha YPOBHE «TIOX0»

5.1.3 TwunosBsble

3apanusa  (oueHouHoe cpeactBo - ColeceoBaHue) /sl  OLEHKH

copmupoBaHHocTH Komnerennuu I1K-4:

1. Knaccudukarysi COCTosiHUM paBHOBeCHs], UCC/leloBaHUe UX YCTOMUMBOCTH.

SRR SN

JBYDKEHUH.

© ° N

OcHoBHbIe OHbypKalui JUHAMUYECKUX CUCTEM.

3aMKHYThIe (Da3oBble TpaeKTOpUH. KpuTepuu OTCYyTCTBUS 3aMKHYThIX (ha30BbIX TPAEKTOPUIA.
[MpenenbHbBIN UK. BO3HUKHOBEHME aBTOKOJIeOaHUIA.

UucsieHHble METO/Ibl OTHICKAHUST HETIO/IBW)KHBIX TOUEK U TepUOIUUeCKUX JBKEHUH.
OTtob6paskenue Ilyankape. Marpuiia MOHOAPOMUH. MybTUTI/TUKATOPBI TT€PUOJHUUECKUX

CueHapwuii repexofia K xaocy. XaoTuueckue Kone6aHus. JIAyHOBCKHe IOKa3aTesu.
YpaBHenust ManbTyca u @epxtobeTa. JIorucTuueckoe oTrobpakeHue.
Mopeny B3auMOZIEUCTBYIOIIUX TTOMYJISILIUM.

10. [TocTpoeHue Mojieielt XUMUUECKUX PeaKLIUi.

11. [TonyueHvie ¥ IPUHLUI AeUCTBUSI ypaBHeHUM XuJlia.
12. KitroueBble 3Tarbl CHHTe3a 6e/TKOB: TIPOIeCChl TPAHCKPHIIIUHA U TPAHC/ISIUH.

Herpazaiiyst 6e/1KOB.
13. OCHOBHbI€ TIPUHIIUIBI TPAHCKPUTILIMOHHOW PETy/ISILIUU: TeHbI, TPOMOYTEpHI,

TPaHCKPUIILIMOHHEIE ()aKTOPBHI.
14. MembpanHbIi moteHman. Mlonable Toky. KaHasbl

5.1.4 TunosBble

3afanus  (oneHouHoe cpeactBo - ColecegoBaHue) [Jisi  OLIEHKH

copmupoBaHHocTH Komnerennuu ITK-5:

1. Mogensb snugeMun.

1. MaTemaTHuecKas MOJeJ/Ib aBTOperpeccopd.




Lo NU A WDN

10.

Kpurtepuu oueHnBanus (oneHouHoe cpecTBO - CobeceioBaHme)

MaTtematuueckasi Mo/ie/Tb aBTOperpeccopa C 3a/Iep>KKoi 110 BpeMeHH!
MaTtematuuecKkas Mofie/Tb 6MCTaOUILHOTO 3/IeMeHTa.
OAMHOYHBIN reHeTHUYeCKUM OCIWIIATOp (pernpeccensTop). Bo3HUKHOBeHHe KOyieOaHHM.
CnyyaiiHble MaTeMaTUUeCKHe MO/Ie/Id TeHHBIX ceTell. AnroputMm ['unecru.
Mogenbs MeMOpaHbI HeMpPOHa.
[TpocrTeiiiiivie MoZieI HEMpPOHa.
Cucrema ®utXsto-Harymo.
Cucrema XomKKHHa-XaKCJIH.
[TpuHLOMIT paboThl HEHPOHHBIX CETEH.

OneHka Kputepuu orjeHuBaHUS
Bce komneTeH1[uM (4acTy KOMIIeTeHI[Ui), Ha (hopMHUpOBaHKe KOTOPBIX HarpaB/ieHa AUCLIMIUIMHA,
3auTeHo  Cc(hOPMHMPOBAHBI HA YPOBHE He HWXKE «YZOBI€TBOPUTEILHO», TIPU 3TOM XOTs OBl OZIHa
KOMTIeTeHLMs1 chOpMUPOBaHa Ha YPOBHE «YA0OBIETBOPUTETHHO»
He Xors ObI 0/fHa KOMIIEeTeHIIMs1 ChOPMHUPOBAHA Ha YPOBHE «HEY/I0BIETBOPUTELHO» WA OTHA U3
3aUTEHO KOMIIETeHIUH c(hOpMUPOBaHA HAa YPOBHE «ILJIOXO»

5.2. OnxcaHye MIKaJI OLeHUBaHUSA Pe3y/IbTaTOB 00y4YeHHs MO JUCIUIIMHE IPH MPOMEeXXyTOUYHOH

aTTecTalyu

IIIkana oueHuBanus c)OPMHPOBAHHOCTH KOMIIEeTEHI[HI

Yposen
b
chopmu Hey/A0BJIeTBOP Y/I0BJIETBO O4YeHb
N/I0X0 X0poIIo OT/IMYHO MPeBOCX0/{HO
POBaHH UTEe/JIbHO pHUTe/IbHO XO0pouIo
ocTH
KOMIIeT
eHIUH
(uHAMK
aropa
AOCTHIK He 3aUTeHO0 3a4YTeHO
eHus
KoMIeT
eHIHiT)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
” » 3HaHWUM B
3HaHUI MuHUManeH | 3HaHUH B obBeme YpoBeHb
TeopeTHUeCcKoro 0 obbeMme, > 3HaHWUK B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHa’a. . JIOIYCTUMBI | COOTBETCTBY obneme, .
3HaHUM HIDKe i, 1o11eM 3HaHUH B
HeBo3MO>KHOCTB 1 ypoBeHb 0I1eM COOTBETCTB
MHHHUMaJbHbIX . rporpamMmMe obbeme,
3HaHWSA | OLeHUTb NOJHOTY o 3HaHUM. rnporpamme yrolem
o TpeboBaHUI. MOATOTOBKH! TIpeBbILLIAOLIIe
3HaHUN [Jony1ieHo MO/rOTOBKU rporpaMme
Nmenu mecto . JonyieHo M IIpOrpammy
BC/Ie[ICTBHE MHOT'0 . JonyieHo MOJrOTOBK
rpyObie OIIUOKK HECKOJIbKO TIOJTOTOBKH.
OTKasa Herpy0bIx HECKOJIbKO u. Ommbok
HeCylllecTBe
obyuatorerocs ot orboK Herpy06bIx HHEIX HeT.
oTBeTa ormmboK
ormmnboK
OTcyTcTBHE [1pu peluenuu ITIpogemonc | Ilpogemonc | Ilpogemonc | Ilposemonc | ITpomemoHCTp
MHHUMaJbHBIX CTaH/|apTHBIX TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | TPHUPOBaHbl | MPOBaHHI BCe
yYMeHUi. 3ajlad He OCHOBHBIe BCE BCE BCE OCHOBHBI®
VMeHus HeBo3MO>KHOCTb TIPOJIEMOHCTPHD | YMeHUs. OCHOBHbIe OCHOBHbIe OCHOBHBbIe YMeHUSI.
“= | OlLleHWTb Ha/luue | OBaHkbI PeliieHb! YMeHUSI. YMeHUSI. yYMeHHsI. PelteHs! Bce
yMeHu#t OCHOBHBI® TUIIOBBIE Pemensl Bce | Pemiensl Bce | PeleHbl OCHOBHBI®
BC/Ie[iCTBUE ymeHus. imemu | 3afauu ¢ OCHOBHBI® OCHOBHBI® BCE 3a/aun.
OTKasa MecTo rpybbie HerpyObIMK | 3azauu C 3afaul. OCHOBHBIe BrimonHens!




3a/jau C
OT/ie/IbHBIM
Herpy6eIMu
BoinonHens! | u
ommbKaMu. | ommbKamu. Bee samanms | HecviecTs
BeoinosiHeHs! | BoinosiHeHs! A yu
B TIOJTHOM €HHBIMH BCe 33/laHusl, B
BCe BCe 3aJjaHus
obyuatomjerocsi ot obbeMe, HO | HeJjoueTaM | TOJHOM
OmubKH 3a/laHusl, HO | B IIOJIHOM
oTBeTa HEeKOTOpble | H, obnbeme Ge3
He B obneme, HO
c BBITIOJIHEH HeJloueToB
TIOTHOM HEeKOTOpble
HeJjoueTaMH | bl BCe
obbeme d
3a/laHuisl B
He/loueTaMu
TOJTHOM
obbeme
Nwmeetca
OtcyTcTBUE [IpogemoHC IIpogemoHc
MHMHHUMaJIbH ITposeMoHC
6a30BbIX ITpu pereHnn . TPHUPOBaHBI TPHPOBAaHBI
bl Habop TPHPOBaHBI ITpozieMOHCTp
HaBbIKOB. CTaH/JapTHBIX 6asoBble HaBbIKU
HaBBIKOB 6asoBble WpOBaH
HeB03MOKHOCTB 3a7iaq He HaBBIKY TIPA TIpx .
JUist HaBBIKU NIPU TBOPYECKUN
OLIEHWTDb Ha/lMure | TIPOZIeMOHCTPHP pelLeHnH peIIeHnn
Hagblku pelLeHust peleHur TOZIXO[, K
HaBBIKOB oBaHb! 6a30BbIe CTaHZapTHBI HecTaHJapT
CTaH/IapTHEI CTaH/[apTHBI pelIeHNI0
BCJIE[ICTBHE HaBbIKY. VIMenn X 33/1a4 C HBIX 3a/1a4
X 337iau C X 3a7ay 6e3 HeCTaHZJapTHbI
OTKaza MecTo rpy0Obie HEKOTOPBIM Oe3
HEKOTOPBIM omboK 1 X 3a71au
obyuarorierocsi OT | OMIUOKK u OLIMOOK U
u HeJloueToB
oTBeTa HeJjoueTaMu HeJl0ueToB
HeJloueTaMu
IITkana oneHMBaHUA [IPU IPOMEXYTOUHOM aTTeCcTaliiu
OueHka YpoBeHb NOJrOTOBKH
NPeBOCX0/{HO Bce KommereHIMM (YacTW KOMITeTeHLMM), Ha (OpPMHpOBaHHe KOTOPHIX HarpaBieHa
MUCLIMIUIMHA, COPMHPOBAaHBI Ha YpPOBHE HE HIDKE «IIPEeBOCXOAHO», MPOJEeMOHCTPHUPOBaHbI
3HaHWS, YMeHWs, BJafieHWss I10 COOTBETCTBYIOLMM KOMIIETEHL[SSM Ha YPOBHE BBHIIIe
MpelyCMOTPEHHOT 0 TIPOrpaMMoi
OT/INYHO Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpDOBaHME KOTOPBIX HarpaB/eHa
JUCLITUTAHA, COPMHUPOBAHBI HAa YPOBHE He HIDKe «OTJIMUHO».
3auTeHo OUYeHb XOpOLI0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OPMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIUIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HHXKe «0UeHb XOPOLLIO»
XOpOILIO0 Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpDOBaHME KOTOPBIX HarpaB/eHa
JUCLITUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XODPOLIO».
yaoBjeTBopuTenb | Bce komreTeHIMM (YacTd KOMIIETeHIMM), Ha (OpMUpOBaHME KOTOPLIX HarlpaBjeHa
HO JUCLIIUINHA, C)OPMHPOBaHLI HAa YPOBHE He HIDKE «Y/[OBI€TBOPUTEILHO», IIPHU 3TOM XOTS OBI
0/IHa KOMITeTeHLUsI CPOPMUPOBAHA Ha YPOBHE «Y/IOBJIETBOPUTETHEHO»
HeypoB/eTBopuTe | X0Ts Obl 07Ha KOMIIeTeHLMst CHOPMHUPOBaHA Ha YPOBHE «HEY/|OB/I€TBOPUTEJIBHOY.
JIBHO
He 3aUTeHO
TUIOXO0 XoTs1 6bI 0/JHA KOMIIETeHLMs1 COPMHUPOBAHA HA YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsI WM HWHbIe MaTepHa/bl, HeO0XOAWUMBIe A/ OLIEHKHU
pe3y/ibTaToB 00yYyeHHsi Ha MNPOMEKYTOYHOM aTTeCcTallMi C YKa3aHHeM KpHUTepUeB HX
OL|eHVBAHMA:

5.3.1 TunoBbie 3apaHusa (oreHOUHOe CpeAcTBO - KOHTpo/sIbHbIE BOMPOCHI) A/ OLIEHKH
chopmupoBaHHocTH KommereHuu [1K-4



9.

K}'IaCCVId)MKaLI,I/IFI COCTOSIHUM PaBHOBECUA Ha ﬂpFIMOVI M Ha NJIOCKOCTH.

MccnepoBaHme yCTOMUYMBOCTM COCTOSIHUIA paBHOBECUS.

. OCHOBHble BUdypKaLUM COCTOSAHUIA paBHOBECKUS.

3aMKHyTble Gpa3oBble TpaeKTopun. Kputepmnmn oTcyTCTBMS 3aMKHYTbIX $a30BbIX TPAEKTOPUIA.

PokzieHue npenesibHbIX LMKA0B. BO3HMKHOBEHWE aBTOKOEBaHNIA.

. YncneHHble MeToAbl OTbICKAHMSA HEMOABMMXXHbBIX TOYEK N MEPUOLUNYECKUX ,D,BM)KEHMVI.

OtobpaxeHue MNyaHKape. MaTpuL,a MOHOAPOMUU. MyNbTUMIMKATOPbI NEPUOAMUYECKUX ABUMKEHNN.

. TpaHCKPUMUMOHHAA peryaaums: reHbl, NPOMoyTepbl, TPAHCKPUMLUMOHHbIE GaKTopbI.

YpaBHeHunsa Xunna.

10.MocTpoeHne Moaenen XMMUYECKMX PeaKLLU.

11.CuHTE3 6E/IKOB: NPOLECCHI TPAHCKPUMLMM U TPaHCAsAUMK. [erpagaumns 6enKos.

5.3.2 TumnoBbie 3afaHusA (oleHOUHOe CpeACcTBO - KOHTpoO/IbHbIE BOMPOCHI) AJISI OLIEHKH
copmupoBaHHocTu KomnereHnuu [1K-5

1.

2.

8.

9.

MaTemaTnyeckast Mofe/ib aBTopenpeccopa.
MaTemaTuyeckas Moae/b 6UCTabUAbHOIO 31EMEHTA.
Penpeccenstop. BosHUMKHOBeHME KonebaHui.

CnyqaﬁHble MaTteMaTu4ecKmne Moaesim reHHbIX ceTen. Anroput™m 'mnecnu.

. YpaBHeHua ManbTtyca n PepxtoibeTa. Jloructnieckoe otobpaskeHue.

CueHapuii nepexoa K XxaoCy Ha NpuUMepe NOrMCTUHECKOrO OTOBpaXkeHUs. XaoTudeckne KonebaHums.
J1anyHOBCKMeE nokasaTesin.

0606u1eHHas Moaenb JIoTTKM-BonbTeppsl.
Mogenb KOHKYPUPYHOLLMX NONYAALMNA.

Moge b COTpyAHMYaOLWMX NOMYASLUIA.

10.Mogenb anuaemmn.

11.MeMbpaHHbI noTeHuman. MloHHble TOKKU. KaHanbl.

12.Mopenb MeMbpaHbl HENpPOHa.

13.Cucrema dutuXsto-Harymo.

14.Cuctema Xo4XKKMHa-XaKCcau.

15.MpocTeniune Mmoaenn HeMpoHa.

16.HeMpoHHbIe ceTu.

Kputepuu oneHnBaHus (0LleHOYHOe CPeACTBO - KOHTPO/IbHBIE BOIIPOCHI)



OueHka Kputepun onieHuBaHUs

Bce kommeTeHI[uM (4acTy KOMIIeTEHIHH), Ha (POPMUPOBaHKEe KOTOPBIX HarpaB/ieHa AUCIUTUIMHA,
3auTeHo C(HOPMHPOBAHbLI HAa YPOBHE HE HIKE «Y/[OBJIETBOPHUTE/ILHO», TIPH 3TOM XOTs ObI OZIHA
KOMTIIeTeHLMs1 chOpMUPOBaHa Ha YPOBHE «YAOBIETBOPUTETHHO»

He Xors 66 0/fHa KOMIIeTeHIIMs1 ChOpMHUPOBaHAa Ha YPOBHE «HEYI0BI€TBOPUTEILHO» WA OJfHA U3
3auTeHo KoMIleTeHLW copMUpOBaHa Ha YPOBHE «ILJIOXO»

6. YuedHO-MeTOfMUeCKOe U HH(}OpMaLoHHOe o0ecrieyeHHe JUCHUILIHHBI (MO/y/151)

OcHoBHasi uTeparypa:

1. AuaponoB A. A. Teopus kKonebanuii / mepepa0. u gor. H. A. JKene3toga. - M. : T'oc. u3a-Bo ¢u3.-mar.
qut., 1959. - 915 c. - 70.00., 58 3k3.

[lononHuTebHas MUTEpaTypa:

1. PabunoBuu Muxaun Vi3pauneBuu. BeesieHue B Teopuro KojiebaHMii 1 BOJH : yueb. mocobue st dhus.
crelianbHOCTel BY30B. - M. : Hayka, ['n. pea. ¢u3s.-mat. aut., 1984. - 432 c. : un. - 1.30., 161 3k3.

[TporpammHoe obecrieueHue 1 IHTepHeT-peCypChl (B COOTBETCTBUH C COJiepKaHUeM IUCIUITHHBI):

[TomelijeHus pe/ICTaBSIOT COOO0M ayJUTOPUHU /ISl IPOBe/ieHNst yueOHbIX 3aHSATHH, TIPelyCMOTPEeHHbBIX
MPOrpaMMoii (JIEKLJHOHHOTO 1 1ab0paTOpHOTo THIMA), OCHAIlleHHbIe IeMOHCTPALMOHHBIM 0060pyj0BaHNEM
Y TeXHUUECKUMH Cpe/ICTBaMU 00yueHHUsI: 10CKa; TIpe3eHTaljiOHHOe 000pyAOBaHKe [1isl TIPOBeeHuUs
00CYX/IeHUM Y KOMITbIOTEPHBIX JIeMOHCTPALIMH; KOMITbIOTEPHOW TEXHUKOU C YCTaHOBJIEHHBIM
NLIeH3UOHHBIM W/U/K CBOOOZHO PAaCIpOCTpaHsieMbIM IIPOrPaMMHBIM 00ecrieueHreM.

7. MaTepHa/IbHO-TeXHHYECKoe o0ecreyeHHe JUCHUIIMHBI (MO/Y /1)

YueOHble ayfUTOPWU [/ TIPOBeJeHHs] y4yeOHbIX 3aHSTHH, TMpPeAyCMOTPEHHBIX 00Opa3oBaTenbHOU
MIPOrpaMMOM, OCHall[eHbl MYJbTUMeAUUHBIM 000pyZoBaHHeM (TIPOEKTOP, 3KpaH), TeXHUUeCKUMHU
cpezicTBaMH 00yueHHsl, KOMITbIOTePaMH.

[MomereHyst 4711 CaMOCTOSITeIbHOM paboThl 00YYarOIMXCS OCHAIL[eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MOXXHOCTBIO TIOAK/IIOUeHUs1 K ceTn "MHTepHeT" U obecriedyeHbl [JOCTYIIOM B 37I€KTPOHHYHO
MH(OpPMaIMOHHO-00pa30BaTe/IbHYI0 CpPefy.

[Mporpamma cocTtaBjieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
nozrotoBky/crietyanbHocTy 01.04.02 - IpuknagHas MmaTeMaTvka U MHGOpMaTHKa.

ABTop(b1): JlanTeBa TaThsiHa , KAHAUAAT (QU3UKO-MaTeMaTUUeCKUX HAaYK, [JOLIEHT.

3apepyromuii Kadepoii: Ocunos I'puropuii Biagumuposud, AoKTop (GU3MKO-MaTeMaTHYeCKUX HaykK.



[TporpamMma oiobpeHa Ha 3acefjlaHUM MeToAnuecKoi Komuccuu ot 02.12.2024, mpoTtokon Ne 5.
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