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1. Koa n HammeHoBaHue cneuunanbHOCTU:

10.05.04 'HpopMaUMOHHO-aHaNUTM4Yeckmne cnctembl 6e3onacHoCTH

2. Cneunanusauus:

ABTOMaTU3aUns MHPOPMALMOHHO-aHANUTUYECKON OeATENBHOCTHU

3. KBanudumkauma BbinyckHuka: Cneumnanmct no 3awmuTe nHdopmMauum

4. ®opma oby4yeHus: OyHas

5. Kadbegpa, otBevarowan 3a peanmsauuio AMCUMNIIUHDbI:

Kadbegpa matematnyeckoro MogenmpoBaHmna

6. CoctaBuTenb nporpammsbi: NeHknH Oner Muxannosud, g.g.-M. Hayk, npodeccop.

7. PekomeHaoBaHa: Hay4yHo-MeToaMYECKMM COBETOM MaTEMATMYECKOro oakynbTeTa, MPOTOKON
Ne 0500-06 ot 25.05.2023

8. YyebOHbIN roa: 2025/2026 CemecTp: 6



9. llenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llensimu oceoeHusi yyebHoU QucyunuHbl S8/151I0MCS:
- OCBOEHME OCHOBHbIX MPMHLXMNOB NOCTPOEHMS MaTeMaTUYeCKNX Moaenen
- OCBOEHME METOAOB NCCNenoBaHMs MaTeMaTUYEeCKNX MOAENEN pasHbIX TUMOB

3adayu y4ebHoU OuCyurnIuHbI:

— M3y4yeHMe OCHOBHbIX 3TanoOB MOCTPOEHUS MaTEMATUYECKUX Moenen npu peLueHumn
npakTU4ecKnx 3agav;

- (popmupoBaHMe HaBbIKOB paspabaTbiBaTb MaTeMaTudeckne Moaenn pasfmyHbIX
npegMeTHbIX obnacTten.

10. MecTo y4yebHOM ancumnnnHbl B cTpykType OlNMOIT:

OucumnnuHa «MaTemaTnyeckoe MoAenvpoBaHWe: BapuauMOHHbIE U CTOXacTU4Yeckue
npuHUunel__MaTemMaTnyeckoe MoaenvpoBaHWe: BapuaLMOHHbIE W CTOXacTU4yeckue
NPUHUMMbI» OTHOCUTCA K YacTu, popMmpyemMon ydacTHUKamu obpasoBaTeribHbIX OTHOLUEHUN
Bnoka 1. AucumnnuHel (Mogynu).

11. MnaHupyeMble pe3ynbTaTbl OOYy4YeHUA MO AUCUUNNUHE/MOAYNIO (3HaHWUA, YMeHwus,
HaBbIKU), COOTHECEHHbIe C MMIaHUPyeMbIMU pe3yfibTaTaMu OCBOEHUA oGpasoBaTeribHOM

nporpamMmmbl (KOMﬂeTeHLl,I/IﬂMVI) n UHANKaTopamMn X AOCTUXEeHUA.

Kog HassaHune Koga( WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KoMneTeHLun bl)
Orl1K-4 | CnocobeH Or1K- | CnocobeH BbIsiBUTH 3HaTb: hnsnyeckme 0OCHOBbI COBPEMEHHOM
NPUMEHATb 4.3 €CTECTBEHHOHAY4YHYI0 | TEXHUKM U TEXHOMOIIA;
dumanyeckme CYLLHOCTb npobnem,
3aKOHbI U MOAenu BOSHMKAIOLLMX B XOA€ | YMeTb: BbIABMATL €CTECTBEHHOHAYYHYHO
Ans peleHns npoceccroHanbHoM CYLLHOCTb Npo6nem, BO3HMKAOLWLNX B XO4E
3apa4 AeATernbHOCTH, TOTOB npodeccrMoHanbHOW AeATeNbHOCTH,
I'Ipoq)eCCVIOHaJ'IbH ncnonb3oBaTb Anda ux MCMNonb30BaTb ANs UX peLleHus
OV AesTeNbHOCTU peLlenns . COOTBETCTBYIOLLMIN €CTECTBEHHOHAYYHbIN
COOTBETCTBYHOL NN 5 annapar;
€CTeCTBEHHOHay4YHbIN
annapat Bnagetb: HaBblkamu NpUMEHEHNS
TeopeTU4eCKMX 3HaHun B obnactu pusnku gns
KayeCTBEHHOrO M KONMYECTBEHHOIO OMMCaHNst
n3nYECKMX ABNEHMI 1 NPOLIECCOB.

OlK-8 |CnocobeH OlK- | ObnagaeT HaBblkamy  [3HaTb: cnocobbl U MeToAbl aHann3a U cuHTe3a
NpUMeHsITb MeToabl| 8.1 oubnmorpadwuyeckorn  MHOPMaLMKN, UHAYKTUBHBIA U 0Ee0YKTUBHbIN
Hay4HbIX paboTbl C MeToAbl MCCeAoBaHWs, Cnocobbl MOCTPOEHUS
MccregoBaHUn npu npvBneYeHnem abCTPaKTHBIX 1 NPeAMETHbIX Mogenen obbekTa
paspaboTke COBPEMEHHbIX Hay4yHOW OesATEeNbHOCTY;

WHOpMaLNOHHO- WHOPMAaLNOHHbIX
AHAITUTU4ECKMX TEXHOIOrniA YMeTb: ocyluecTBnsSTb Noabop, usyyeHve
CUCTEM 06006LL1EeHNE HAayYHO-TEXHUYECKON MHADOPMaLMK
BesonacHocTy OMNK- | Choco6eH Nno MeToaam NPOEKTMPOBaHMSA U UCCreoBaHNs
8.2 aHanMaupoBaTb U MHOPMAaLVOHHO-aHANUTUYECKUX CUCTEM
CUHTE3npoBaThb GesonacHocTy,
MHdopMaUuio,
NPUMEHATb Bnapgetb: HaBbikamn Grubnmorpadmnyeckon
WHOYKTUBHbIVA U paboThbl C NPUBEYEHNEM COBPEMEHHbIX
OEe0YKTVBHBIN MeToabl  MHOPMaLMOHHBIX TEXHOMOMIA.
nuccrnegoBaHus,
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CTpOUTb abCTpaKTHbIE
W NnpegMeTHble MoAenu
obbekTa Hay4HOM
0eATenbHOCTM

12. O6bemM aucumunnuHbl B 3a4eTHbIX eauHuUax/yac. —2/72.

CDopma npome)KyTquon aTTecTauun. 3a4eT.

13. TpyAoeMKOCTb Mo Buaam yyebHomn paboTbl

TpyooemkocTb
Bug y4ebHon paboThl Mo cemecTtpam
Bcero
6 cemecTp
KoHTakTHas pabota 48 48
nekyum 16 16
npakTuyeckme 32 32
B TOM YuIChIE; naboparopHble 0 0
KypcoBasi pabota
KOHTPOSbHbIE paboTbl
CamocTosaTenbHasa pabora 24 24
MpomexyToyHas aTTectaums
Wtoro: 72 72

13.1. CopepxxaHume QUCLUMNIIUHDI

Peanusauyus
pasgena
Ne HanmeHoBaHune ONCUMMIVHBI C
CogaepxaHve pasgena ancuuniunHbl
n/n | pasgena aucunniuHbl NMOMOLLIbHO
OHMnaurH-Kypca,
QYMK *
1. lekunm
1.1 |TlocTtpoeHne mofenen | BelBog ypaBHeHMW ManbiX nNepeMelleHnin  MexaHU4ecKux
Ha OCHOBE NPWHLMMOB | CUCTEM - CTPYH, MeMBpaH, CETOK CTPYH M CTPaTUULMPOBAHHbIX
paBHOBeECUS, CTPYKTYp, Nog OEWCTBMEM BHELUHMX Harpy3ok, a Takke
YpaBHEHUI KOrebaHWM 3TUX CUCTEM.
1.2 | MNMocTtpoeHune moaenen | Hekotopble BapyauMOHHbIE MPUHLMMNBLI MEXaHVKM  (MPUHLMN
Ha ocHoBe JlarpaHxa, npyHuMn MamunbToHa M AOp.) U UX NPUMEHEHME K
BapuaLMOHHbIX BbIBOAY YPaBHEHWN paBHOBECUS MNOA4 AEWCTBUMEM BHELUHMX
NPUHLMMNOB. Harpy3oK 1 ypaBHEHWI kornebaHuin.
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Ha OCHOBE

1.3 | lNpumeHeHne -
CIVYAHbIX lMocTpoeHne crny4vanHbIX MPOLIECCOB ANS PeLleHUs KpaeBbIX
anueccos K 3ajad Ans BOMHOBOro ypaBHeHMs W ypaBHeHus [lannaca, a

Takke Ans ux cTpaTudULMpPoBaHHbLIX aHanoros
MOZENMPOBaHWIO.
2. MpakTnyeckne 3aHATUA

2.1 |lMocTtpoeHne mogenei | PeweHne 3agay Ha BbIBOA YpaBHEHWUS PaBHOBECUS CTPYHbI U
Ha OCHOBE NPUHLUMNOB | MeMBpaHbl, a Takke Ux KornebaHu Npu pasnuyHbix crnocobax mnx
paBHOBeCHS, 3aKpenneHuns.

2.2 |lMocTtpoeHne modenen | BoiBog ypaBHeHuin 3Junepa - JlarpaHxa Ang  pasnuyHbIX

MeXaHU4YeCKNUX CUCTeM: CTPYH, MeM6paH, CTPYHHbIX CEeTOK,

BapnalUOHHbIX
NPpUHUMNOB.

CTPaTUULMPOBAHHBIX CTPYKTYP.

2.3 | MpumeHeHune

CnyyYyanHbIX
npoLeccoB K MEXaHU4YeCKMX CUCTEM.
MOAENUPOBAHUIO. BblYMCMEHNIA HA KOMMbIOTEPE.

OpraHusauus

nOCTpOGHMe CJ'Iy‘-IaIZHbIX npoueccoB AnA pelweHna pasfinyHbIX
3afad, CBA3aHHbIX C paBHOBeCneM n KonebaHnsMmm Pa3NnNYHbIX
COOTBETCTBYHOLLMNX

13.2. Tembl (pa3genbl) AUCLUUMNNUHBI U BUAbI 3aHATUN

Buabl 3aHATUIA (KONMYECTBO YacoB)
l\jg HanmeHoBaHue Tembl (pasgena) — NaGooa. CaMocTos-
n/n AVCLMNINHDI Nekumm P P TenbHas Bcero
yeckue TOPHblEe
paboTta

1 BbiBOA ypaBHEHUI MarnbiX NepemMeLL.eHni 5 4 i 3 9
CTPYH U3 NpUHLUMNa paBHOBECUS.
BbiBOA ypaBHEHUSA ManbIX NepeMeLLEHNI

2 2 4 - 3 9
MeMbpaHbl M3 NpuHUMna
BbiBOA ypaBHEHMS paBHOBECUSA CETOK U3

3 2 4 - 3 9
cTpyH. KpaeBble 3agaym Ha rpadax.

4 BbiBOA ypaBHeHUs Junepa - JlarpaHxa B 5 4 i 3 9
npocTenLlen BapmaLMoOHHON 3agaye

5 MpumeHeHne npuHumna JlarpaHxa K 5 4 i 3 9
BbIBOAY YPaBHEHMIN PaBHOBECUSI CTPYHBI.
MNpumeHeHne npunHumMna JlarpaHxa K

6 | BbIBOOY YpaBHEHUN paBHOBECUA U 2 4 - 3 9
konebaHunin MmemopaHsbl.
[MocTpoeHune cnyyanHbIX NPoLEeccoB Ans

7 | SNNIMNTUYECKMX U rMnepbonmnyeckmx 2 4 - 3 9
YpaBHEHUN
[MocTpoeHune cnyyanHbIX NpoLeccoB AN

8 | MogenupoBaHusa CTpaTUUUUPOBaHHbBIX 2 4 - 3 9
cpea.
Utoro: 16 32 - 24 72

14. MeToau4eckue ykasaHusl 4nsa ody4yarowmxcsi Mo 0CBOEHUIO AUCLUNIIUHDI:




5

OcBoeHMe OucuunMHbI npegnonaraeT He Tonbko obs3aTenbHoe noceleHne
obyyaroLwmmMca ayanTopHbIX 3aHATUI (NEKLUMIN U NPAKTUYECKNX 3aHATUIN) N aKTUBHYO paboTy Ha
HUX, HO N CaMOCTOATENbHYIO Y4ebHYI0 AeATENbHOCTb, Ha KOTOPYH OTBOAUTCA 24 Yaca.

CamocToaTenbHas yyebHasa oeaTenbHOCTb CTYAEHTOB Mo ancumnnmHe «MatemaTtmyeckoe
MOOEeNMPOBaHNE: BapUaUMOHHbIE U CTOXaCTUYECKMEe MPUHLMMbI» npegnonaraeT BbINOSIHEHNE
cnefyowmnx 3agaHuim:

1) camocToATeENbHOE M3yyYeHue y4yebHbIX MaTepuarnoB MNo pasgenam OUCUUNIIUHBL C
NCrnonb30BaHNEM OCHOBHOW M AOMNOSTHUTENBHOW NuTepaTtypbl, MHPOPMALWUOHHO-CMPaBOYHbIX U
NMOWUCKOBBLIX CUCTEM;

2) NOAroTOBKY K TEKyLWMM aTTecTaumsaMm: BbINOSIHEHME MpPaKTUYeCKUX 3aJaHumr, MOUCK
HeobxoauMbIxX ans paboTel MaTepuanos B MIHTepHeTe.

Ocoboe BHMMaHve oOy4YalWMXCs HanpaBnseTcss Ha OCBOeHWe HeobxoaMmoro B
AanbHenwWnm mateMaTU4YecKkoro annaparTa.

Bonpocbl NEKUMOHHbIX U NPaKTUY4EeCKMX 3aHATUN OOCYXXOAalTCA Ha 3aHATUSX B Buae
YCTHOrO onpoca — WMHAMBMAYanbHOro U poHTanbHoro. lpyM NOAroToBKE K NEKUMOHHBbIM W
NPaKTUYECKUM 3aHATUSM, 00y4arOLMMCH BaXKHO MOMHUTL, YTO UX 3a4a4a, OTBeYasi Ha OCHOBHbIE
BOMPOCHI NflaHa 3aHATUS U AOMONHUTENbHbIE BOMPOCHI NpenofaBaTens, nokasaTtb CBOM 3HaHUS
N Kpyrosop, yMeHue norn4yeckn nocTtpouTb OTBET, BrafeHMe MaTtemaTU4yeckum annapaTom u
WHble KOMMYHMKaTUBHbIE HaBbIKM, YMEHMEe OTCTamMBaTb CBOK NPOMeCcCHMoHanbHyto nosuumio. B
XOA4e YCTHOro onpoca BbISIBNAOTCA AeTanu, KOTopble MO KaKMM-TO MPUYMHaAM OKa3anucb
HeJOCTaTOYHO OCMbICNIEHHBIMU CTyAEHTaMn B Xode Yy4eOHbiX 3aHATMA. TeM cambliM Onpoc
BbIMOSTHAET BaXKHeNwWwme obyyatoLLyto, pasBuBatoLLYy0 U KOPPEKTUPYIOLLYIO OYHKLMKW, NO3BOMSET
CTyAeHTaM y4yecTb HegopaboTkm wn wusbexaTb WX NpU MNOArOTOBKE K MNPOMEXYTOYHbIM
aTTecTaumam.

Bce BbinonHsieMble CTyaeHTaMy CaMOCTOSATENbHO 3a4aHns (BbINOMHEHNE KOHTPOMbHbIX U
caMocToATeNbHbIX paboT) nognexar nocrneayowen nposepke npenogasatenemMm. Pesynbrathbl
TEeKyLWMX aTTecTauun y4uuTbIBalOTCA npenogaBaTenem npu NpoBeAeHUN MPOMEXYTOYHON
aTTecTtaumm.

B cnyyae HeobxoammocTn nepexoa Ha ANCTaHLUMOHHBINA PeXUM 00yYeHNst ncnonb3yeTcs
3NEKTPOHHBIN Kypc «MaTemaTuyeckoe MOLEenupoBaHWe: BapuaLMOHHbIE U CTOXacTU4Yeckue
NPUHLMMbI» HA NopTane «ANeKTPOHHLIN YHuBepcuTeT BIY»: https://edu.vsu.ru.

Tam e pasmeLleHbl HeobxoauMmble AN YCBOEHUSA Kypca maTepuansi.

15. lMepeyeHb OCHOBHOM W [ONONHUTENILHOW nUTepaTypbl, PECypCOB WHTEpPHeET,
Heo6XxoANMbIX ANA OCBOEHUA AUCLMMNIIUHDbI

a) OCHOBHag nuTepaTypa:

Ne n/n NcTouHmK

1 MokopHbIv KO.B. 1 ap. AnddepeHumnanbHblie ypaBHEHNS HA reoMeTpudecknx rpagpax. duamatnur, 2004

2 KypaHT P., Tunbbept O. MeTogbl MmaTemaTtuveckon cusmkun. M’MTTJI, 1951

3 Kopanos J1.6., CuHan A.I'. Teopusi BepoaTHOCTelN 1 cry4varHble npoueccbl. MLUHMO, 2013

0) gononHuTenbHas nuTepaTypa:

Ne n/n NcTouHunk
1 P. ®eiiumaH, P. JlentoH, M. CaHac. ®enHmaHoBCkMe nekumm no gusunke, Mup. 1967
2 K.B. MapguHep. CtoxacTnyeckme Metoabl B €CTECTBEHHbIX Haykax. Mup. 1986
3 M. Kau. BeposaTHOCTb 1 cMexHble Bonpockl hnankn. Mup. 1965



https://edu.vsu.ru/

B) MHCDOPMALMOHHBIE 3NEKTPOHHO-06pa3oBaTernbHble pecypchl (oduumanbHble pecypebl MHTEPHET):

Ne n/n Pecypc
1 Cant maTematuyeckoro gakyneteta BIY. Pasgen, Ha KOTOpoMm pasMelleHbl METOANYECKME U3AaHUS:
https://math.vsu.ru/wp/?page id=937 .
2 OBC «YHuBepcuTeTckas bubnmuoTeka oHNamHy.

3 OnekTpoHHbIN kaTanor 3HB BI'Y : http://www.lib.vsu.ru .

4 OneKTPOHHbIN YyHMBepcuTeT BITY: https://edu.vsu.ru/course/view.php?id=19958 .

16. NMepeyeHb y4eOHO-MeTOANYECKOrO 06ecnevYeHNs AN caMocTossTeNnbHOMN paboThl:

Ne n/n NcTouHnk

MonoxeHne 06 opraHMsauum camMocToATenbHOM paboTbl  obyvawwmxca B BopoHexckom
rocyapCTBEHHOM YHMBEPCUTETE.

17. OO6pas3oBaTtenbHble TEXHOMOrMKU, UCNONib3yeMble MNpu peanusauum y4ebHOM
OUCLUMMNINHBbI, BKIOYas AUCTaHUMOHHble oOOpasoBatenbHble TexHonoruun (OOT,
3neKTpoHHoe oby4yeHue (J0), cmMewaHHOe oOy4YeHue):

AvcuunnnHa  MOXeT  peanu3oBbiBaTbCA  C  MPUMEHEHWEM  OUCTaHLMOHHbIX
obpasoBaTenbHbIX TEXHOMOMMI, Hanpumep, Ha Nnatopme «ANEKTPOHHbIN yHUBepcuTeT BIY»
(https://edu.vsu.ru).

18. MaTtepmanbHO-TeXHU4YECKoe obecneyeHne QUCLUUMIINHDI:

YyebHaa aygutopus Ond NpoBefeHUs 3aHATUA NEKUMOHHOrO0 M CEeMWMHapCKOoro Tuna,
TeKyLero KOHTPOMs U NPOMEXyTO4YHOM aTTecTalumm; cneumannsnposaHHas mebens.

[Ons camocTtosTenbHOM paboTbl WCMONb3YeTCs KMacC C KOMMbIOTEPHOW TEXHUKON,
OCHAaLLEHHbIN HeobXxoOMMbIM  MPOrpaMMHbIM — obecrneyeHneM, 3NEeKTPOHHbIMU  y4ebHbIMU
nocobmsamMnM M 3akoHoLaTeNbHO-MPaBOBON M HOPMATUBHOW MOUCKOBOW CUCTEMOMW, UMEKOLLMIA
BbIXO4 B rnobanbHyto ceTb.

lMepeyveHb HeO6X0ANMMOro NPorpamMMHOro obecneyeHus:

Ubuntu (6ecnnatHoe n/vnm cBobogHoe Mno, NNUEH3NS:
https://ubuntu.com/download/desktop),

Visual Studio Community (6ecnnatHoe w/unu cBobogHoe [0, nuueHaus
https://visualstudio.microsoft.com/ru/vs/community/)

LibreOffice (GNU Lesser General Public License (LGPL), 6ecnnaTtHoe u/unn csobogHoe
MO, nuuenaus: https://ru.libreoffice.org/about-us/license/)

Foxit Reader, 6pay3sep Mozilla Firefox, Opera unu Internet.

19. OueHoO4HbIe cpeacTBa ANA NPOBEAEHUSA TEKYLEN N NPOMEXYTOYHON aTTecTauumn
lMopsiAOK OLEHKM OCBOEHusi obyvalowmmmucs y4yebHOro Mmartepuana onpeaensieTcs
coaepXxaHnem crneayrLwmx pasgenoB QUCUUNINHLI:


https://math.vsu.ru/wp/?page_id=937
http://www.lib.vsu.ru/
https://edu.vsu.ru/course/view.php?id=19958
https://ubuntu.com/download/desktop
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NHaukatop(bl)
l\}g HaumeHoBaHue pasgena gucumnnuHbl | KomneTeH [OCTIKEHIS OueHouHbIe cpeacTaa
nn (moayns) us(n) KOMMeTeHUMM
BbiBOA ypaBHEHUIN MarbIx MNepeyeHb BONpPOCOB,
1 | nepemeLLeHnin CTPYH U3 NpuHUUNa Or1K-4.3 npakTnyeckme 3agaHus.
paBHOBECHUS.
MepeyeHb BONpoCcoB
BbiBOA, ypaBHEHUst Manbix ’
2 NEPEMEILIEHMI MEMBPaHb! 13 MPUHLIMNA OrK-4 OrK-4.3 npakTnyeckne sagaHus.
3 BbiBOA ypaBHEHUS paBHOBECUS CETOK U3 OrK-4.3 nnaelg'i:?aibkm?ggggga;l
cTpyH. KpaeBble 3agaumn Ha rpadax. P ’
. OlK-4.3 lMepeyeHb BONpoOCOB
BbiBOA ypaBHeHUs Ounepa - JlarpaHxa B OmNK-8.2 ’
4 npocTenLLen BapmaLMoOHHON 3adaye ' MPAKTUHECKNE 3afiaHus.
5 MpumeHeHne npuHumna JlarpaHxa K OTK-8.2 nnaelg_i:?;ébm?ggoggah
BbIBOAY YPaBHEHWIN paBHOBECUS CTPYHBI. P A )
MpumeHeHne npuHumna JlarpaHxa K ONK-4 Orl1K-8.2 MepeyeHb BONpPOCOB,
6 | BbIBOAY YPaBHEHWI paBHOBECUKS U OI'IK_-8’ npakTuyeckne 3agaHus.
konebaHu membpaHsb.
MocTpoeHWe cnyyarHbIx NPoLLEeccoB Ans lMepeyeHb BONpOCOB,
7 [annunTUYeckmx u runepbonmyeckmx OlK-8.2 npakTnyeckne 3agaHus.
YpaBHEHWI
MocTpoeHme crnyyanmHbIX NpoLEeccoB Angd OMK-4.3 lNepeyeHb BONpoCoB,
8 |MogenupoBaHus cTpaTUULIMPOBAHHbIX OI'II<_—8' > npakTnyeckne 3apgaHus.
cpea. )
MpomexyTouHas arrecrauus MepeveHb BONPOCOB K 3a4eTy
dopma KOHTpOns — 3a4eT

20. TunoBble OLEHOYHbIe CpeAcTBa M MeToAMYECKMe MaTepuanbl, onpegensiowme
npoueaypbl OLleHMBaHUSA

20.1. TeKywuMn KOHTPOSb YCNEeBaeMoCTH

KoHTponb ycneBaemocTV MO AMCUMMAMHE OCYLLECTBNSAETCS C MOMOLLbIO CreayoLmx
OLEHOYHbIX CPEACTB: YCTHbIX ONPOCOB, MPOBEPKN OMALLHMX 3a4aHWIN, CAMOCTOSTENbHbIX PaboT,
KOHTPOSbHOW paboThbl.

[ns oueHVBaHUS TEKYLLEro KOHTPONsS YCNeBaeMOCTU U OLEeHMBaHUS CaMOCTOSITENbHOMN
paboTbl UICNONb3YIOTCA cneayolme nokasamenu:
1) 3HaHWEe OCHOBHbIX MOHATUIA U METOOB;

2) yMeHue NPUMEHSITb MOJlyYeHHble 3HaHWsi M HaBblkM AN pelleHust 3adad, NPoBOAUTbL
aHanm3 nony4YeHHbIX peLLueHNiA;

3) BnageHve HaBblkaMW XpaHeHWUs,

NCMNonb30BaHUS MHpopMaLUK.

LLikana oueHoK:

noucka, cbopa,

cuctematmsaummn, obpaboTkn wu
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3ayteHo: BbinonHeHWe 3agaHWA  COOTBETCTBYET MEPEYMUCIIEHHBbIM  MoKasaTensiM,
obyyatolumiics gaeT oTBeTbl Ha JOMOSNTHUTENbHbIE BOMPOCHI, MOXET OblTb HE COBCEM MOJIHbIE.
[leMOHCTpUpYyeT yMeHMe pellaTtb 3a4a4m, BO3MOXHO C HEKOTOPbIMM OLLUMGKaMM.

He 3auyteHo: OTBeTbl HE COOTBETCTBYIOT HU OAHOMY W3 MEpPeYMCreHHbIX nokasaTenen.
O6yyaroLwmiicst eMOHCTPUPYET parMeHTapHble 3HAHUS U YMEHUS! U X OTCYTCTBUE.

20.2. NpomexyToyHas aTrecTauus

lMpomexyTodHas aTTectaumsa no AUCUUnInHe ocylecTenseTcs B oopme cobecenoBaHNs
no Gunetam C MNOMOLLLID HWXENPUBEAEHHbIX OLEHOYHbIX CPencTB (nepeyeHb BOMPOCOB K
3avery).

B 6uneT BkMoYaloTCsA TeopeTU4ecknii BONpoC 1 3agada U3 NpUMepHoOro nepeyvHs 3agad
AJ151 KOHTPONBbHOM paboThI.

B cny4ae noceleHns oby4aloWmnMcs BCeX ayaAnTOPHbIX 3aHATUM (NeKUU U NpakTU4eCcKnX
3aHATUN) U aKTUBHOW paboTbl HA HUX, YCNELIHOrO BbIMOSIHEHNSA 31IEMEHTOB TeKyLlen aTTecTayuum
(camocTosiTenbHble paboThbl), OLlEHKa 3a NPOMEXYTOYHYIO aTTecTaumnio MOXET ObiTb BbiICTaBrneHa
no pesynbTartam TeKyLWnx aTTecTauun.

lNMepeyeHb BONPOCOB K 3a4eTy:

BbIBOA ypaBHEHUIN ManbIX NepeMELLEHUIN CTPYH U3 NpMHUMNA paBHOBECUS.
BbiBOA ypaBHEHUSA ManbIx NepeMeLLeHnin MembpaHbl U3 NpuHLUMUNa

BbiBOA ypaBHEHUSA paBHOBECKSI CETOK 13 CTPYH. KpaeBble 3agayv Ha rpadax.
BbiBOA ypaBHeHNsA durnepa - JlarpaHxa B npocTenwen BapnaLmMoHHON 3agade
MpumeHeHne npuHumMna JlarpaHxa K BbIBOAY YpaBHEHUN PaBHOBECUS CTPYHbI.
lMpumeHeHne npuHUMna JlarpaHXa K BbIBOOY YpPaBHEHUW paBHOBeECUS U
konebaHnn memopaHbl.

[MocTpoeHne crniyvyarHbiX MPOLECCOB ANS SUIMNTUYECKMX U rMnepbonmyecknx
ypaBHEHUN

8. lNocTpoeHune criydanHbIx NpoLeccoB A1 MOAeNnMpoBaHNA CTPaTUOULMPOBAHHbLIX

cpeq.

ouhwN R

~

Ana oueHuBaHMa pes3ynbTaToB OOy4YeHMs Ha 3a4eTe MCNoNb3ylTCcsa cneayolime
nokasarenu:

1) 3HaHMEe TEOPETUYECKNX OCHOB;

2) yMeHue peluaTb 3agauu;

3) ymeHune paboTaTtb C anroputMamMmv METOAOB Y MHPOPMALMOHHBIMIN pecypcamu;

4) ycnelHoe NPOXOXAEeHNE TeKyLLen atTecTauumn.

[nsi oueHMBaHUS pe3ynbTaToB Ha 3a4eTe UCMONb3yeTCs WKana: «3a4TeHoy.
CooTHOLLUEHNEe MoKasaTernen, KpUTEPUEB W LUKamnbl OLEHMBaAHUS pe3ynbTaToB 00y4eHus
nokasaHbl B crieaytowlen Tabnuue:

KpI/ITepVIVI oueHnBaHUA LLikana oueHok
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BbinonHeHne 3agaHun COoOTBETCTBYET nepeyvyncrieHHblM
noKasaTensdm, O6y‘-lalOLIJ,I/II7ICFI gaeTt oTBeTbl Ha AOOMNOJIHUTESIbHbIE
BOMpPOCHI, MOXET ObITb HE COBCEM MOJIHbLIE. ﬂ,eMOHCTpI/IpyeT yMeHune
pewaTtb 3agadn, BOSMOXHO C HEKOTOPbIMU owmbkamn.

«3a4yTteHo»

OTBET He COOTBETCTBYET HW OAHOMY M3 MEepPeYMCreHHbIX nokasaTenen.
Ob6yuvarowmincs OeMOHCTPUPYET (parMeHTapHble 3HaHUS U YMEHUsT WUnu
OTCYTCTBUE UX.

«He 3a4yteHo»

20.3 ®PoHA OUEHOYHbIX cpeacTB CthOPMUPOBAHHOCTM KOMMNETEHLMA CTYAEHTOB, PEKOMEHAYEMbIN

Ana npoBegeHna AMarHOCTU4eCKux pa60T

nepe‘-IEHb 3a4aHUN oNs OLEeHKU Cd)OpMMpOBaHHOCTM KOMneTeHUNnn:

Bonpoc 1

Kaxoc m3 OPCATIOXECHHEIY TOMATHI HC ABTACTCA ITANOM MATCMATHICCKOTO MOTCTHPOBATTHA

1. Maremarnaeckas MomeIns
2, J'I'L.'ITCIPHTM HHCJICHHOD DCIICHITA
3 Hporpamyeas peainsanms
4. llaTenTHeil MoHcK 1 B3y HeHAe THTepaTy Pl [ ipaeuaninil omeen )
Bonpoc 2
Kaxaa m IpCICTARTCIILIN MOTCACH ARTACTCH 43CCTHOH:
1. %{':i = kfit.y), k= const (npaswavnvii omeem)
2. _ k(t)y(t), k — —t
3 —k(y) (L) =y
4. i—':'} =kt flt,yl k=—t fit,yl=u
Bonpoc 3
Kaxas MOICNE HMOCT PCIICTHCM 3RCIIOHOCTIITHA TRITY B Cb}"IIKmIHC'

1. Mypassenne $epxionsera (Jorserideckoe vpasHeHHe)

|

- Manbrysmanckan Moyienn pocta (npesiasnt omeern,)

. Manenn Jlankacrepa (Gopna I8yX NpoTHBIAKOR)

R s

. Magenn JTorka-Boawreppa, (xuninmnk-mepraa)




10
Bonpoc 4

VEamRHTe paznel $HHKH, B KOTOpOoM He BeTpodacTod yvpaeHeHHAe Jlammaca Awu — O

1. Bamaun MexanKn

Lt

. 3a1a9H TCIIONPOBOTHOCTH 3. FACKTPoCTATHEA

4. 'mppasnnka

n

. Her IPFAHATBEHOPO OFF HETH {fJ.:f'JI‘J.H'l'JL."f-'l'aH':'H-ﬁ- r'.?'ﬂn'-h'f'.'ﬂn'-}

DBoupoc 5
Jro uz MNepe"HCIIEHHODD HEe MOAReT ABTATRCH MATEMATHIECKOH MOTEIRID

. JIHHciinoe ypaBHCHHIe

[

. Ofpiknorenaoe auddeperiaibioe vpapHeHHe
3. VpapHcHHC B 9aCTHLIX NPOHZBOIHEIX
4. HexkycorBennnie Heifiponibie ceTH

R I IH"I' IPFAHATRHOPO O HE A rr'fiym.ﬁ"r:..-'f.'hH'M.fj. r?f”-h'l‘:-'ﬂ'f.}

Kputepum un wkanbl oueHnBaHua 3agaHnn ®OC:

|. TecToBble 3agaHus.
1) 3agaHug 3akpbiToro Tuna (BbIbop 04HOro BapuaHTa oTBeTa, BEPHO/HEBEPHO):

e 1 6ann — ykasaH BepHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.
2) 3agaHuns 3aKpbITOro TMna (MHOXECTBEHHbIV BbIGOD):

e 2 6anna — ykasaHbl Bce BEpHble OTBETHI;

e 3a KaXabll BepHbIN OTBET cTaBuTca 1 6ann, Nnpu 3TOM 3a KaKabli HEBEPHbIV
oTBeT BbluuTaetca 1 6ann;

e 0 6annoB — He BbIGpaHO HM O4HOrO BEPHOIrO OTBETA.
3) 3agaHung 3akpbiToro Tuna (Ha cooTBeTCTBMUE):

e 2 6Ganna — Bce COOTBETCTBUS onpeaeneHbl BEPHO;

e 32 KaXgoe BepHOE COMoCTaBrieHWe CTaBUTCA KonuyecTtBo GannoB, paBHOe
MakcumanbHoMy (2 6anna), AeneHHOMYy Ha KONMMYEeCTBO npenraraemMbiX B
BOMNpPOCe CONOCTaBIIEHUN;

e 0 6annoB — HM OOHO CONOCTaBIIEHNE HE BbIOpAHO BEPHO.
4) 3agaHug OTKPLITOro T1na (KOPOTKUN TEKCT):

e 2 6anna — ykasaH BepHbI OTBET;

e 0 6annoB — yka3aH HEBEPHbLIN OTBET.
[l. PacyeTHble 3agayn.
1) 3agaHus OTKPLITOro TMna (4Mcno):

e 2 0anna — ykasaH BEepHbI OTBET;
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e 0 6annoB — ykasaH HEBEpPHbIN OTBET.
3apaHua pasgena 20.3 peKOMEeHAYHOTCA K WCMNOSIb30BaHUKO MNpu npoBeAeHUun

ANarHoCTUYECKUX PaboT C Lienbio OLLeHKM OCTaTOUYHbIX pe3yfibTaTOB OCBOEHUS AaHHOMN
AUCLUUNIUHBI (3HAHUX, YMEHUN, HAaBbIKOB).
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	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями) и индикаторами их достижения:
	1) знание основных понятий и методов;
	2) умение применять полученные знания и навыки для решения задач, проводить анализ полученных решений;
	3) владение навыками хранения, поиска, сбора, систематизации, обработки и использования информации.

