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PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNINUHDBI
B1. 0.15 O6 ogHOMEepPHbIX BapuauMoOHHbIX 3agavax

1. Kog n HaumeHoOBaHMe HanpaBfieHUA NOArOTOBKU/cneunanbHOCTHU:
01.04.01 MaTemaTuka

2. Mpodcdunb nogrotoBku: MatemaTmnyeckme Mmoaenu rmapoanHaMmKu
3. KBanudumkauma sbinyckHuka: Maructp
4. dopma oby4yeHusa: OuyHas

5. Kacdepgpa, oTBevawwan 3a peanusauuio gucumnnuiHbl: Kadepgpa matemaTuyeckoro
aHanusa

6. CocraButenu nporpammbl: baxtuHa JXaHHa MWropeBHa, KaHaupat ¢usnko-
MaTeMaTU4eCKUX HaykK, AOLEHT

7. PekomeHpgoBaHa: Hay4yHo-meTogM4YeCKMM COBETOM MaTematuyeckoro dakynbreTa
npoTtokon ot 25.05.2023 Ne 0500-06

8. YuebGHbIM roa: 2024/2025 Cemectp(bl): 3



9.lenu n 3agaym y4eb6HOM ANCLUUNIIUHDI:
Llenu u3y4yeHusi ducyuniuHbl:

oCBelLleHne Kypca BapmaumoHHOrO UCHUCIEHNS;

noslyd4eHme 3HaHun n3 Teopumn PyHKUMN [puHa Ha oTpeske 1 PopMMpoBaHNE OCHOBHbIX
HaBbIKOB MO BbIYMCEHNIO (PYHKUMM [[pUHA ONS pasnuyHbIX 3agav;

NPOoAOSPKEHNE Pa3BUTUS JTOTMYECKOTO MbILLMEHMS;

ocBelleHne MeTodoB nonyveHuss avddepeHumnanbHbiX  ypaBHEHWUA, OMUCbIBAOLLNX
aedopmMaunio  ynpyrux KOHTUHYYMOB, W pPasfnyHbIX YCNOBUW COYNIEHEHUST YNpPYrux
KOHTMHYYMOB;

CpaBHEHME NOHATUM PYHKLMN BIIUAHUA U PYHKUMK [puHa.

3adayu OucyunmnuHsbi:

AEMOHCTpaumst cnocoboB BbIBEAEHUS YPaBHEHUI Jdunepa n ycroBu B OCODLIX TOYKax
ANS pasnuyHbIX 3af4ad Ha gedopmaumio ynpyrmx KOHTUHYYMOB;

oBnageHue CcTygeHTamum cnocobamu wmuccnenoBaHust 3agay Ha HEBbIPOXAEHHOCTb U
nonyveHue pyHkumn 'puHa;

BblpaboTka yMEHUN aHanM3npoBaTb CBONCTBA PYHKUMN [pUHa;

POpMMpPOBaHNE YMEHUA WCMONb30BaTb MaTeMaTUYecKM annapat Ans  onucaHus
AedopmMaunm passimyHbIX Yrpyrux CUCTEM.

10. MecTo yuyebHOM ancuUNuHbI B CTpyKType OOI:

Bnok 1 (BapnatnBHas 4acTb)

AuncumnnuHa «O6 ogHOMEPHbIX BapUauWoHHbIX 3a4advax» OTHOCUTCA K y4ebHbIM AncuuninHam
6asoBou YacTtn 6noka b1.B ocHoBHON 0Bpa3oBaTensLHON NporpaMmbl HanpaBneHUs NOL4rOTOBKY
01.04.01 MaTtemaTuka - Marnctp.

11. MnaHupyemble pe3ynbTaTbl OOy4YeHUs NO AUCLMUNIIMHE (3HAHWUA, YMEHUs, HaBbIKK),

COOTHEeCeHHbleé C

nnaHupyemMbiMM pesynbTaTaMM OCBOEHUsi oOpasoBaTenbHOM

nporpaMmmbl (KOMNeTEeHUMSIMU BbiNYCKHUKOB):

Kog HasBaHune Kog(bl) | WHankaTop(bl) lMnaHnpyemble pesynbTaTbl
KOMneTeHummn 00yyeHns
Ol1K-1 | CnocobeH Orl1K- Obnapaet 3HaTb: KOHUenTyaslbHble OCHOBBbI
dopmynuposaTtb | 1.1 0BLWMpPHBIM METOAOB  pelleHna 3ajad B
n pelwatb AnanasoHoM npeaMeTHOM 06nacTu; OCHOBHbIE
aKkTyanbHble n 3HaHWUA, mMeToAbl AoKasaTenbCcTBa
3Ha4YNMble NnonyyYeHHbIM B | MaTeMaTU4eCKMUX YTBEPXKOEHNN
npobnemsol obnactu
MaTeMaTumKu MaTeMaTuyeckux | YMeTb: dhopmynmpoBaTb
n (vnn) | nocTaHOBKM OCHOBHbIX  3agad
€CTeCTBEHHbIX MaTemMaTmyeckon ¢U3NKN, B TOM
HayK yucne B npoctpaHcTBax Cobonesa,
3HaTb OCHOBHblE TeopeMbl
BMNOXeHWUW;  opmMynuposatb WU
AoKa3biBaTb TeopeMmbl

cywectBoBaHnA, €OJUHCTBEHHOCTMH,
KOppeKTHOﬁ NOCTAHOBKKM 3a4da4

Bnaperts: TeopeTU4eCcKUMn
nogxogamu K cOo34aHuIo
MaTemMaTUYecKnx Moaenen B
obnactu rmapoANHaAMUKK;
HaBblKaMWn paboTbl B
MHPOPMALIMOHHBIX ~ COBPEMEHHbIX

cnuctemax




OMNK- | Ymeet 3HaTb: 3apyb6exHyto 7
1.2 OCYLLECTBNATb OTEeYeCTBEHHYI0  nuTepaTtypy B
nepBuYHbIA cbop | obnacTu MaTeMaTU4YeCKnNX
n aHanus | mogenen rMapoaMHaMmunkn, obume
mMaTtepuana, opMbl  3aKOHOMEPHOCTU Teopumn
WHTEepNpeTupoBa | rMMapoANHaAMUKN HEHbIOTOHOBbIX
Tb  pasnu4Hble | cpen
MatemaTuyeckume
00BbeKThbl YMeTb: paboTatb B
NHPOPMALIMOHHBLIX  COBPEMEHHbIX
cuctemax, C  3apybexHonm u
OTEYEeCTBEHHOW JfniMTepaTypon B
npeaMeTHON obnactn,
NHTepnpeTUpoBaTb Nnosly4YeHHble
mMaTtepuansl
Bnaperts: NCTOYHMKaMMN
NHpopMaLun, TEeopeTU4ECKNMM
nogxogamu K nccrneaoBaHuio
MaTeMaTUYECKUX MOOENEN
OrlK- MpumensieT 3HaTb: MeToAbl UCCneaoBaHUS
1.3 HaBblkM BblboOpa | 3agay B 061acTy ruapoamHaMmnkm
MeTo40B
peweHna 3agad | YmMeTb: paboTaTtb C pasnnuyHbIMU
npodgeccnoHanb | UCTOYHMKaMM Hay4HOW
HOM MHdOpMaLnu, rPamoTHO n
AeATENbHOCTN NpaBUNbHO MNpPeAcTaBnsATb  CBOW
Ha OCHOBE | pe3ynbTaThl
NMeEoLLINXCS
TeopeTnYeCcKmnx Bnapetb: MeTogamu
3HaHUM M OnNblTa | CAMOCTOATENIbHOIO oby4yeHuns
peLlleHns HOBbIM 3HaHWAM W cnocobammn nx
MaTemMaTUYEeCKUX | NPUMEHEHUS B obnactu
3agad MaTeMaTU4YeCKMX Mogenen
12. O6bemM AUCUUNIIUHBLI B 3a4eTHbIX eanHMuax/yac — 3/108.
Pdopma NPpOMEXYTOUYHON aTTeCcTaLlmm 3a4€eT.
13. TpymoeMKocTb Mo Buaam y4yebHon paboTbl
TpyaoeMKoCTb (Yachl)
Bua y4ebHon paboThl Mo cemecTpam
Bcero
1cem. | 2 cem. 3 cem. 4 cewm.
AyOouTopHble 3aHATUSA 36 36
B TOM 4ucne nekumm 22 22
npakTnyeckue 22 22
nabopaTopHble
CamocTtoatenbHas paboTta 64 64
dopma NPOMEXYTOUYHON 0 0




atTectaumm (3ayem — 0
yac./aKk3ameH — _36 yac.)

UToro:

108 108

13.1. CopepxaHue AUCLUUNIUHbBI

Peanunsauus
pasgena
NCUMNIINHBI
Ne HaunmeHoBaHune Ancl,
CopepxaHue pasgena gucumninHbl C NOMOLLIbIO
n/n pasgena gucumniunHbl -
OHNank-
Kypca,
QYMK*
1. Nlekunn
1 Mopoenu «TkaHasa MeMbpaHay. [wvarpamma | https://edu.vs
MaTeMaTU4eckoro Brdypkaumi. MaTtemaTunyeckas | u.ru/course/vi
NPOUCXOXAOEHUS. dopmanusaums: CKansapHbIn nogxon, | ew.php?id=1
BEKTOPHbIA NOAXoA4, CUHTeTudeckmn nogxon, | 1030
WMHTEerpanbHbIi Noaxon.
2 Ynpyrne KOHTUHyymbl. | OBocHoBaHue BMaa dYHKLMOHANoB
®PyHKUMOHArbl 3HEPTUKN | MOTEHUMANTbHON 3HEPINN CTPYHbI, CTEPXXHS,
COOTBETCTBYHLLMX CUCTEM YNPYrMX KOHTUHYYMOB. YpaBHeHue
Yrpyrux KOHTUHYYMOB | Surnepa.
3 PasnnyHble Bnabl .
BbiBOO  yCcnoBWit  COYNEHEHUs1  ynpyrux
COYNEHEHNSA yNpyrnx
KOHTUHYYMOB U YNpyrux onop.
KOHTUHYYMOB.
4 HeBblpoXXgeHHOCTb
- NccnepoBaHue 3agay Ha HEBLIPOXAEHHOCTb.
KpaeBow 3agaun
5 OyHKumMsa NpuHa 3agayum | PasnuyHble noaxoabl K MOHUMaHUIO (PyHKLMN
Ha OTpeske ['pyHa. BeluncneHune gyHkuum MpuHa.
6 PyHKumMsa NpuHa Kak Mooxon K NOHMMaHWIO CMbIcna  OYHKUMN
YHKUNA BNNAHUSA ['prHa Kak K YHKLNN BINSIHUS.
7 Heocuunnsauus -
o Heocumnnaums ypasHeHU BTOPOro nopsaaka.
YpaBHEHUIN BTOPOro
KpuTtnyeckas Heocumnnaums.
nopsigka
8 OcunnnaynoHHbIe -
z OcumnnaunoHHble CBOMCTBA CrekTpa.
CBOWCTBA CnekTpa.
2. NpakTuyeckmne 3aHATUA
1 Mogenu «TkaHas mMembpaHa. Hwvarpamma | https://edu.vs
MaTeMaTU4eckoro Budypkaumin. MaTtemaTtunyeckas | u.ru/course/vi
NPOUCXOXOEHUS dopmanusaums: CcKansipHbIn noaxod, | ew.php?id=1
BEKTOPHbIN noaxond, cuHteTudeckmin nogxon, | 1030
WMHTEerpasnbHbIM N0aXos.
2 Ynpyrne KOHTUHyymbl. | OBocHoBaHue BMaa dyHKLMOHaNoB
DyYHKUMOHArbl 3HEPINN | NOTEHUNANBHON 3HEPrUM CTPYHbI, CTEPXHS,
COOTBETCTBYHLLMX CUCTEM YMNPYrMX KOHTUHYYMOB. YpaBHeHue
ynpyrmx KOHTUHYYMOB | Qnnepa.
3 PasnuyHble Buabl .
BbiBOO  yCcnoBuit  COYNEHEHUs  ynpyrux
COYNEHEHNS YyNPYrmnx
KOHTMHYYMOB 1 yNpyrnx onop.
KOHTMHYYMOB
4 HeBblpoXXgeHHOCTb
. NccnepoBaHue 3agay Ha HEBLIPOXAEHHOCTb.
KpaeBou 3aga4v
5 ®dyHKuMa NpuHa 3agaym | PasnuyHble nogxodbl K NOHUMaHUID YHKLMK



https://edu.vsu.ru/course/view.php?id=11030
https://edu.vsu.ru/course/view.php?id=11030
https://edu.vsu.ru/course/view.php?id=11030
https://edu.vsu.ru/course/view.php?id=11030
https://edu.vsu.ru/course/view.php?id=11030
https://edu.vsu.ru/course/view.php?id=11030
https://edu.vsu.ru/course/view.php?id=11030
https://edu.vsu.ru/course/view.php?id=11030

Ha OTpe3ke ['pyHa. BbluncneHnune gyHkuum NpuHa.

6 ®yHKuMa [MprnHa Kak Mooxon4 K NOHMMaHWIO CMbICca  OYHKUMN
YHKUNA BNNAHUSA ['pHa Kak K YHKLNN BINSHUS.
7 Heocuunnauus .
o Heocumnnaums ypaBHeEHUIA BTOPOro nopsaka.
YypaBHEHUN BTOPOro
Kputnyeckas Heocumnnaums.
nopsgka

13.2. Tembl (pasgenbl) AUCLUUNIIUHBI U BUAbI 3aHATUNA

Buabl 3aHATUI (KONMYECTBO 4YacoB)
HanmeHoBaHne TeMbl JTabop [CamocTosT
Ne n/n [MpakTny
(pasgena) aMcunnunHbl Jlekuun aTopH | enbHas Bcero
eckue
ble paboTa
1 Mopaenn maTemaTn4eckoro 5 5 6 10
NPOUNCXOXAEHWS
2 Ynpyrue KOHTUHYYMbI.
PyHKLMOHanNbI 3HEPTUK 5 2 6 10
COOTBETCTBYHOLLUNX YMPYrUX
KOHTMHYYMOB.
3 PasnunyHble Buabl
COYNIEHEHUS ynpyrmux 6 6 10 22
KOHTMHYYMOB
4 HeBbIpoXXaeHHOCTb KpaeBoWn 5 5 10 14
3agayn.
5 ®dyHKkUMA MpuHa 3agayum Ha 4 4 10 18
oTpeske
6 OyHKUMA ['pUHA Kak PyHKUMA 5 5 3 12
BNNSAHMUS
7 Heocuunnaumsa ypaBHeHUN 5 5 3 12
BTOPOro nopsigka
8 OcuunnnsaumMoHHbIe CBONCTBA
crnekTpa 2 2 6 10
WUtoro 22 22 64 108

14. MeToau4yeckue ykasaHus onsi o6yyarowmxcsi No 0CBOEHUI0 AUCLUNITUHBI

B npouecce npenogaBaHus ANCUMNIWHBI MCMONb3YOTCA Takue Buabl yd4ebHoW paboTbl, Kak
NeKuMn, npakTUYeckue 3aHsaTUS, a TakkKe pasnuyHble BuAabl CaMOCTOATENbHOW paboThl
obyvaromxca.

Memoduueckue yka3aHusi K IeKUUOHHbIM 3aHAMUSM

B xoae NeKUMOHHbIX 3aHATUM HeobXoaMMO BECTW KOHCMEKTMpPOBaHWEe y4ebGHoro martepuana.
Ob6pawaTtb BHMMaHWE Ha kaTeropuun, OPMYrMPOBKKN, pacKpbiBaloLMe COAepXaHue Tex WUnu
WHbIX SIBMEHMI M NPOLECCOB, Hay4Hble BbIBOAbl N MPaKTUYECKNEe pekomeHgauun. XXenaTtenbHo
OCTaBUTb B paboumx KOHCMeKTax Mons, Ha KOTOpbIX AenaTb MOMETKU U3 PeKOMEHOOBaHHOM
nuTepatypbl, OOMOMHAKLWME MaTepuan nNpocrylaHHOM NeKuMu, a Takke nogdepkuBaiolimne
0COOYyl0 BaXXHOCTb TEX WM MHbIX TEOpeTUYecKUx nonoxeHun. 3agaBaTb npenogasBaTento
YTOYHSIOLLME BOMPOCHI C LENbio YSICHEHUSI TEOPETUYECKNX MOSTOXKEHUI, paspeLleHnst CropHbIX
cuTyauumn.

Memoduueckue pekomeHOauuu cmyOeHmam K rnpakmu4yeCcKkuM 3aHImusim

BaxxHoOM cocTtaBHOM 4YacTbio y4ebHOro npouecca B By3e SABMSAOTCA NPaKTUYECKNE 3aHATUS.
MpakTuyeckne 3aHATUS TPEOYOT NOMMMO 3HAHUIN TEOPETMYECKOrO MaTtepmana ewe U HaBbIKOB
peLlleHnsa NpakTU4eCcKMx 3agad, U NoOMoratT CTyAeHTaMm rnybxe ycBouTb y4ebHbIM MaTepuan,
nprobpecTn npakTu4eckme HaBblKM U HaBblkM TBOpPYECKOW paboTbl Hag ydebHOW M Hay4yHOM
nntepaTypomn.



B Havane npakTnyeckoro 3aHAaTMS NpoucxoauT obCyxaeHwe 3agad, PeLleHHbIX CTyaeHTamu
CaMOCTOATENBHO AOMa. ATO BO3MOXHOCTb Afsi CTYAEHTOB ele pa3 06paTtuTb BHUMAHWE Ha He
HEMOHSATHbIE OO CUMX MOP MOMEHTbI M OKOHYaTenbHO pa3obpaTb ux. lpenogaBaTenb MOXeT
(BbIBOPOYHO) NPOBEPUTL 3aNUCK C CaAMOCTOSTESNBHO PELUEHHbIMM 3a4avyaMu.

3atem HauvMHaeTcst onpoc no Teme, 0603HaYeHHOW ANs AaHHOro NPaKTUYeCKoro 3aHATus. B
npowuecce 3TOro onpoca CTyAeHTbl Mo PYKOBOACTBOM npenogasatens 6onee rnyboko
OCMbICIIMBAOT TEOPETMYECKNE MONOXKEHNSA MO TEME 3aHATUSA.

Ha npakTnyeckom 3aHATUM KaXKObI €ro y4acTHUK OOSMKEH OblTb roTOBbIM K OTBETaM Ha BCe
TeopeTu4eckne BONpOChl, NOCTaBMEHHbIE B NIiaHe, NPOSBIATE MakCMMarnbHyO akTUBHOCTb Npu
nx paccmotpeHun. OTBeTbl AOMKHbI CTPOUTBLCA CBOBOAHO, y6eanTenbHO U apryMeHTUPOBaHO.
MpenogaBaTtenb cnegut, 4Tobbl OTBETbl OblMM TOYHLIMM, FOrMYHO MOCTPOEHHBIMU U HE
CBOOMNIOCb K YTEHUI0 KoHcnekTa. Heobxoammo, 4ToGbl BbICTynawWmMi nposiBNan rnybokoe
NMOHMMaHWEe TOro, O YeM OH FOBOPWUT, COMOCTaBMSAS TeopeTUYeckue 3HaHuA (onpeneneHun,
TEOpeM, YTBEPXKAEHUN U T.4.) C UX NPAKTUYECKUM MPUMEHEHVMEM ANs pelleHus 3agad, Obin
crnocobeH NpMBECTU KOHKPETHbIEe MPUMMEpbl TEX MaTtemMaTuyeckmx OOBbEKTOB U MOSIOXKEHWMU, O
KOTOPbIX paccyxgaeT TeopeTUYECKH.

B xogoe obcyxaeHuss TeopeTU4ecKoro martepuana MOryT pas3ropeTbCsi Cnopbl, AWCKYCCUM, K
y4acTUo B KOTOPbIX AOJMKEH CTPEMUTLCA Kaxabln. [penogasaTento HEOOX0AMMO BHUMATENBHO
N KPUTMYECKM CcrywaTb, MNOAMeYaTb OCOBEHHOCTU B CY)XAEHMAX CTyOQeHTOB, ynaBnvBaTb
HeJOCTaTKN N OLLIMGBKN, KOPPEKTUPOBATL MX 3HAHWS, U, ECMNN HYXXHO, BbICTYNUTL B pOnu pedepu.
Mpn aTom 06paTUTb BHUMAHME Ha TO, YTO ewe He ObiNo ckasaHo, UNu noaaepXxaTb U Pa3BUTb
WNHTEPECHYIO MbICITb, BbICKa3aHHYH0 BbICTYNAKOLWMM CTYAEHTOM.

B 3akniouyeHnme onpoca npenogaBaTenb, €ele pa3 KpaTKo pes3toMupyeT TeopeTU4eckui
mMartepuarn, Heobxoanmbln ANs pelleHns 3agad. Takke npenogaBaTeflb MOXET (BbIOOPOYHO)
NPOBEPUTb KOHCMEKTbl CTYAEHTOB W, ecnv noTpebyeTcsi, BHECTU B HUX WUCNpaBieHUs u
[AOMOJSTHEHNS,

3atemM nNpuCTynawT K peLUeHMO NPaKTUYEeCKUX 3agay, UCNonb3ysl M3ydYeHHble TeopeTudeckue
NONOXEHUS.

MnaHbl NPaKTUYECKMX 3aHATUN, NX TEMaTUKa, pEKOMeHOyeMasn nutepaTypa, Lenb 1 3agayv ee
n3ydeHnst cooblialoTca npenogaBaTenieM Ha BBOAHbLIX 3aHATUMAX MM B METOAUYECKMX
yKa3aHusx No AaHHOW OUCLMNIINHE.

Memoduueckue pekomeHOauuu cmydeHmam K camocmosimersibHou pabome

Cpean OCHOBHbIX BWOOB CaMOCTOATENbHOW paboTbl CTyOAEHTOB BbIAENSANT Cnepylowme:
noaroToBka K NEKUMsIM, CEMUHAPCKMM W MPAKTUYECKMM 3aHATUSAM, 3a4eTam M 3dK3aMeHawm,
npeseHTauMssM W [JOoKnagaMm; HanucaHue pedepaToB, BbINMOMHEHME NAbopaTOpHbIX U
KOHTPOSbHbIX paboT, y4yacTme B HaydyHom pabote. CamoctodatenbHas paboTta MoOXeT
OCYLLECTBNATLCA MHAMBUAOYANbHO UMK rpynnamMmn CTyOEeHTOB B 3aBUCUMOCTU OT uenn, obbema,
KOHKPETHOW TemMaTUKM CaMOCTOATENbHOM paboTbl, YPOBHS CMOXHOCTU W YPOBHS YMEHWUI
CTYLEHTOB.

CtyneHTam HeobxoguMmo o06paTuTb ocoboe BHMMaHME Ha CaMOCTOATENbHOE W3ydeHue
pPEeKOMEHAO0OBAHHON y4ebHO-MeToaMYeCcKon (a Takke HaydHon) nuTtepatypbl. CamocTosTenbHas
pabota c y4yebHMKamMK, Yy4eOHbIMM NOCOOUSAMK, Hay4YHOW, CNpPaBOYHON nMTEepaTypou,
MaTepuanaMmm nepuoanMyeckux msgaHum u MHTepHeTta, CTaTUCTUYECKUMMWN OaHHbIMW ABMASIETCS
Hanbonee 9PAEKTMBHLIM  METOOOM  MOMNYyYEHUs  3HAHWWA, MO3BOMSET  3HAYUTENbHO
aKTMBM3MPOBaTb MNpouecc oBnageHns uHdopmaumen, cnocobeTyeTr 6onee rnybokomy
YCBOEHMIO M3y4aeMoro martepuana, opmmpyeT y CTYOEHTOB CBOE OTHOLUEHWE K KOHKPETHOW
npobneme.

Kypc aoucumnnmHbl NOCTPOEH Takmm 00pa3oM, 4YTOObl MO3BOMUTL CTyAeHTaM MaKCUManbHO
NposiBUTb CNOCOBOHOCTL K camocToaTeNbHOM paboTte. [1na ycnewHon camocTosaTenbHON paboTbl
npeanonaraeTcs TECHbIA KOHTAKT C NpenoaaBaTenem.

N3yyeHne amcumnnuHbl cnefyeTt HaduHaTb C NpopaboTku HacToswen paboyen nporpammbl,
ocoboe BHMMaHuWe, yaenss uensam u sagadam, CTPYKType U coaepXaHuto Kypca.



15. lMepeyeHb OCHOBHOMW WU [OOMNOJSIHUTENILHOW nUTEpaTypbl, PECYpPCOB WHTEpPHeET,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLMUMNIIUHbI

a) OCHOBHas nutepaTypa:
Ne
n/n

MNcTouHMK

O6 oOHOMEpHbIX BapuaLMOHHbBIX 3agadax [OneKTPOHHbIM pecypc] : ydebHoe
nocobwe : [ana Hanpaesnenun: 01.04.01 - Matematuka, 02.04.01 - MatemaTtuka u
KOMNblOTEPHblE Hayku] / BopoHex. roc. yH-T ; coct.. XX. W. BbaxTuHa,
1. M. B. 3BepeBa, C. A. lLlabpoB .— OnekTpoH. TekcToBble AaH. — BopoHex :
U3paTtenbckmnn gom BIY, 2021 .— 3arn. ¢ TuTyn. akpaHa .— Pexum gocrtyna:
ANsi  3aperucTpupoBaHHbIX uyuTatenem BlIY .— TekctoBbin dhanmn .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m21-133.pdf>.

0) gononHuTenbHasa nuTeparypa:
Ne
n/n

NcTo4uHMK

Hangrok, dununn Onerosny. OBLIKHOBEHHbIE AndddepeHUMnanbHble ypaBHEHUS :
2. | yyebHoe nocobue / ®.0. Hanatok ; BopoHexXckui rocyaapCTBEHHbIN YHUBEPCUTET
.— BopoHex : Uspatenbckmun gom BI'Y, 2019 .— 62 ¢. — bubnwuorp.: c. 62.
MokopHbii KO.B. OcuunnaumoHHbin metoq LUTypma B cnekTpanbHbiX 3agadax /
3. FO.B. TlMokopHbin, X.WN. baxtuHa, M.B. 3Bepea, C.A. Wabpos . — M.:
PUSMATIINT, 2009. — 192 c.

Kynues, B.O. CwuHrynspHble KpaeBble 3agavn [ONEeKTPOHHbIN pecypc]

4. MOHoOrpapma — OnekTpoH. gaH. — Mockea : ®uamarnut, 2005. — 720 c. —
Pexxum goctyna: https://e.lanbook.com/book/2745.

MokopHbin KO.B. OuddepeHumnanbHblie ypaBHEHNS Ha reoMeTpuyecknx rpadax /

S HO.B.lMokopHbI 1 ap. — M.: ®DUSMATIINT, 2004. — 272 c.

6 Bonbnept A.W. OuddepeHunaneHble ypaBHeHUs Ha rpadax / A..Bonbnept. —
' MaTtem.c6opHuk. — 1972. T.88, Ne 4. — c. 578-588.

2 Hanmapk M.A. JluHenHble anddepeHumnaneHble onepaTtopsl / M.A. Hanmapk. —
' M.: Hayka, 1969. — 526 c.

8 TuxoHoB A.H. VYpaBHeHna wmatematmyeckon uamkn [/ A.H.TuUxOHOB,

A.A.Camapckun. — M: Hayka, 1977. — 735 c.

Kyyep, H.A. HennHenHble KpaeBble 3agayvv Ha NIIOCKOCTU [ONEKTPOHHLIN pecypC]
0. : y4eb. nocobue / H.A. Kyuep, O.B. ManbiweHKko. — OnekTpoH. AaH. — KemepoBo
: KemlY, 2012. — 116 c. — Pexxum goctyna: https://e.lanbook.com/book/44355.
B) MH(OPMALIMOHHbIE 3NEKTPOHHO-00pa3oBaTeNbHbIE PECYPChI:

Ne
n/n
10. | http://www.lib.vsu.ru —ocpmnymnaneHbin cant Gubnmnotekn BIY

11 http://www.math.vsu.ru — ogpuumansHbIi CanT MaTeMaTU4eCcKkoro pakynbteTa
" | BI'Y

12. | http://www.math.msu.ru — oprumansHbin caut mexmaTta MY

NcTouHUK

16. NMepe4vyeHb y4eOHO-MeTOANYECKOro obecnevyeHnsa ANs CaMOCTOATENIbHOW PaboThbl
Ne

n/n NcTouHmK
Kpytnkos, B. H. Metogbl ontumusaumm : yd4ebHoe nocobue : [16+] /
B. H. Kpytukos, B. B. MeweuyknH ; KemepoBCkMiA  rocygapCTBEHHbIN
1 yHuBepcutetr. — 2-e usg., mucnpae. u gon. — KemepoBo : KemepoBckuu

rocygapctBeHHbln yHuBepcutet, 2019. — 106 c. : un. — Pexxum goctyna: no
nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=600281
2 Bnagumnpos, B.C. YpaBHeHuss maTemMaTudeckon U3NKN [ONeKTPOHHbIN



http://www.lib.vsu.ru/elib/texts/method/vsu/m21-133.pdf
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4737&TERM=%D0%9D%D0%B0%D0%B9%D0%B4%D1%8E%D0%BA,%20%D0%A4%D0%B8%D0%BB%D0%B8%D0%BF%D0%BF%20%D0%9E%D0%BB%D0%B5%D0%B3%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://biblioclub.ru/index.php?page=book&id=600281

pecypc] : y4eb. / B.C. Bnagumnpos, B.B. KapnHoB. — OnekTpoH. gaH. —
MockBa : ®usmatnut, 2000. — 400 c. — Pexum pgoctyna:
https://e.lanbook.com/book/2363.
Bubukos, HK.H. Kypc o06blkHOBEHHbIX AuddepeHumanbHbIX YpaBHEHUI
3 [OnekTpoHHbIN pecypc] : y4eb. nocobme — OJnekTpoH. gaH. — CaHkT-
Metepbypr : Jlawb, 2011. — 304 <c¢. — Pexum pgocrtyna:
https://e.lanbook.com/book/1542.
MatemaTtmka. OBbIKHOBEHHbIE AnddepeHUManbHble YpaBHEHUS U CUCTEMbI :
4 yyebHo-meTogmyeckoe nocobue / [1.B. MNoues [n ap.] ; BoeH. yyeb.-Hayu. LeHTp
BOEH.-BO3ayL.cun "BoeH.-Bo3ayLl. akag. um. npod. H.E. XXykosckoro n HO.A.
"arapuHa" (r. BopoHex) .— BopoHex : BYHL| BBC "BBA", 2016 .— 94 c.
5 MonoxeHne 06 opraHu3aumMm camocTosTenbHoM paboTbl oby4varwmxcs B
BopoHexXckoM rocygapCTBEHHOM YHUBEPCUTETE

17. OOpasoBaTesfibHble TEeXHOSNIOrMKU, WUCNOSib3yeMble nNpu peanusaumm y4eOHOMU
ANCLUMNIINHBLI, BKIOYasas AUCTaHUMOHHble oOOpa3oBaTenbHble TexHonoruu (OOT,
anekTpoHHoe oby4veHue (J0), cmewaHHOe 06y4eHue):

AvcumnnuHa  MOXeT  peanu3oBbiBaTbC  C  MPUMEHEHWEM  OUCTAHUMOHHbIX
obpasoBaTenbHbIX TEXHOSOMMI, HanNpuUMep, Ha NnaTopMe «ANEKTPOHHbIN yHUBepcuTeT BITY»
(https://edu.vsu.ru/course/view.php?id=11030).

Y4yebHaa gucumnnuHa peanusyetcs C MCMOSMb30BaHWEM 3fEKTPOHHOTO obyveHus wu
ANCTaHUMNOHHBIX 06pasoBaTenbHbIX TEXHOMOIMMMN.

1. YTeHne nekunmn ¢ UCnonNb3oBaHMEM Criang-npeseHTauunm.

2. OnekTpoHHbIM KaTanor HayyHon 6ubnuotekn BI'Y URL:https://lib.vsu.ru/

3. OnekTpoHHO-6ubnmnoteyvHas cuctema JlaHb URL:https://e.lanbook.com

4. OneKkTpoHHO-6MbnunoteyHaa cuctema «KoHcynbTaHT cTygeHTa». - Pexum pgoctyna:
http://www.studentlibrary.ru/

5. OnekTpoHHbLIN obpa3oBaTtenbHbi noptan Moodle.

18. MaTtepnanbHO-TeXHU4YECKoe obecneyeHme AUNCUUNIINHDI:

CneuunanunsnpoBaHHasa mebenb.

Ana camoctodaTensHon paboTbl WMCMNOMb3YeTCs KMacC C KOMMbOTEPHOW TEXHUKOW,
OCHALLEHHbIN HEeobxoaMMbIM  MpPOrpaMMHbIM  ObecrneyeHneM, SNEKTPOHHLIMU  y4eOHbIMK
nocobusiMm 1 3akoHogdaTenbHO - NMPaBOBOWM M HOPMATUBHOM MOWCKOBOW CUCTEMOW, MMEILLINIA
BbIX0[ B rnobarnbHyto ceTb.

Mpn peanu3aumm OUCLMNIMHBLI C MCMNOMb30BaHUMEM OUCTAHLMOHHOIO 0Opa3oBaHus
BO3MOXXHbl JOMNOJSTHEHUSI MaTepuarnbHO-TEXHNYECKOro obecnevyeHns ANCUMNINHLI

MepeyveHb Heobxoanmoro nporpaMmmHoro obecnedenuns: Microsoft Windows 7 Enterprise,
Microsoft Windows Server 2008, Microsoft Windows 10 Enterprise, LibreOffice 5 (Writer
(mekcmoenbili npoueccop), Calc (anekmpoHHble mabnuusi), AnyLogic PLE, Maxima, Total
Commander, WinDjView, Foxit Reader, 7-Zip, Mozilla Firefox

19. OueHou4HbIe cpeacTBa A4Sl NPOBeAEHUA TEKYLEen U NPOMEXYTOYHOM aTTecTalum

MopsdoK OLUEHKM OCBOeHMA obyvallwmmncsa ydeBGHOro matepuana onpepensiercs
coaepXaHueM crieayoLmx pasaenos AUCLUUNMUHBIL:

HanmeHoBaHue VHankaTop(bi
Ne pasaena Komnete ) AOCTWXKEHUS OueHou4Hble cpeacTBa
n/n ANCUUNIINHbI HUMA(n) KOMMNETEHLIN
(Moayns)
1 Mopgenu OrlK-1 OrlK-1.1- KoHTponbHas pabota



https://edu.vsu.ru/course/view.php?id=11030
https://lib.vsu.ru/
https://e.lanbook.com/
http://www.studentlibrary.ru/

HanmeHoBaHune
Ne pasgena KomneTte
n/n JONCLUNNINHDI HUnA(n)
(Moayns)
MaTemMaTU4eCcKoro OrlK-1.3
NPOUCXOXAEHNSA
2 Ynpyrue
KOHTUHYYMbI.
®PyHKUMOHanbI
3Heprum
COOTBETCTBYHLLMX
ynpyrnx
KOHTUHYYMOB.
3 PasnunyHble Bnabl
COuSIEHEHUS
ynpyrnx
KOHTUHYYMOB
4 HeBblpoXXaeHHOCTb
KpaeBou 3agauM.
5 ®yHKuma MpuHa
3a4a4yn Ha OTpeske
6 ®yHKumA NpynHa kak
YHKUNSA BNNAHUSA
7 Heocuunnauusa
ypaBHEHUIN BTOPOIro
nopsiaka
8 OcumnnsauuoHHble
CBOWCTBA CnekTpa
MpomexyTouHasa aTTectaums
dopma KOHTponda — 3a4eT

NuankaTop(bl
) BOCTWXEHNS OueHouHble cpeacTBa
KOMMeTeHLMM

Bonipockl k 3aveTty

20. TunoBble OLEHOYHble cpeacTBa U MeToAMYECKMe MaTepuanbl, onpegensilowme
npoueaypbl OLleHUBaHUA

20.1. TeKywWMn KOHTPOJb yCNeBaemMocTu

KoHTponb ycrneBaemMoCTV MO OUCUUMINHE OCYLLECTBASIETCH C MOMOLLLIO Cnegyowmx
OL€HOYHbIX CPeacTB:
BapuaHT 1.
1. Onuwmnte MaTteMaTUyecKkylo Moderb CTEPXHS, KeCTKO 3alleMIIeHHOro Ha NeBOM KOHLUe
(B Touke x=0) 1 UMeIOLLLEro YNPYryto onopy (MPYXUHY KecTKocTh /') Ha NpaBoM KOHLE (B TOYKe
x=1).

2. Onuwmnte MaTeMaTMYeCKyr0 Moesflb CTEPXHSA CO CBOOOAHbIM NpaBbiM KOHLOM (B TOYKe
x=1), XeCTKO 3aLeMfeHHOro Ha fieBOM KOHLe (B Touke xX=0).

3. OnuwnTe MaTeMaTUYECKYld MOAENb CTEPXHS, MMEKLLEero ynpyrme onopbl Ha o6oux
KOHLIaX.
4, OnvwunTe MaTemMaTUyeckyld Mofefb CUCTEMbl, COCTOSILEN M3 [ABYX LUAPHUPHO-

counenerHbix B Touke S <(01) CTEepXHeil NMPU HanWuMM B Touke & ynpyroit onopbl. KoHLb
KOHCTPYKUUW NpeanonaratTcs WapHMPHO 3akpenneHHbIMU (B Toukax X=0 n x=1).



YkasaHue. B ¢byHKyuoHare aHepauu rosisumcsi 0orosiHumersibHoe criazaemoe

Y — KoaghghuyueHm ynpyaocmu ornopel.

@ 20e
> ,

[ns oueHnBaHus pesynbTaTtoB O6y‘-IeHVIFI Ha TeKyLLl,eIZ arrtectaumn MUCNOJib3yeTCd LKana:
«OTIIMYHO», «XOPOLUO», «yOOBNETBOPUTESIBHO», KHEYAOBJ1IETBOPUTEIIBHOY.
CooTHoweHne nokasaTenen, KputepmeB K1 LWKalbl OUeHMBaAHUA pPe3yJibTaToB 06yqu|/|9| Ha

TeKywen atrecraymm:

Kputepum oueHMBaHUA KOMNeTEHLNN

YpoBeHb
chopmMmnpoBaHHOCTH
KOMMNeTeHUNn

LLikana oueHok

MonHoe cooTBeTCTBME OTBETa CTydeHTa [OBYM
nepedncneHHblM nokasatenam. KomneTeHuun
COpPMMPOBaAHbI  MOMHOCTbKD,  UCMOJSb3YHTCS
cuctematudeckn. Obyyarowmmncsa B NONHOM Mepe
BNnageeT MNOHATUWHBIM  anmnapaTtoM  [LaHHOW
obnactm Haykm (TEOpPEeTMYECKMMW OCHOBaMU
ANCLMNIIMHBI), cnocobeH UNMCTpupoBaTb OTBET
npuMmepamu, aktamn, AaHHbIMW  HaYYHbIX
nccnegoBaHuni,  MPUMEHSTb  TEOpPEeTUYEecKue
3HaHMA ONA  peleHus npakTU4eckux 3ajad.
BepHo pelueHa npakTnyeckas 3agauva,
obo3HayeHHasi B KMe. Honyckatotcs
He3HaunTemnbHble  HedoYeTbl  CO  CTOPOHbI
obyvalowlerocs, UCMNpaBfeHHble UM Xe B
npovecce oTBeTa.

MoBbIWEHHbIN
YPOBEHb

OTnunyHo

OTBET CTyAEeHTa Ha KOHTPOSIbHO-U3MEPUTENbHbIN
Matepuan He COOTBETCTBYeT OOHOMY U3
nepedYncrieHHbIX nokasatenemn, Ho oby4varomnmncs
AaeT npaBuiibHble OTBETbl Ha [OMOSHUTESNbHbIE
BOMpPOCHI. KomneteHuumn B Lernom
chopmMmnpoBaHsblI, HO nposiBAsATCA "
NCNonb3ylTcsl parMeHTapHO, He B MOSTHOM
obbeme, 4YTO BblpaxaeTca B  OTAENbHbIX
HEeTOYHOCTSX npu oTteeTe. OTBET oOTnNMYaeTcs
MeHbLLEen 0BCTOATENBHOCTbLIO, rnybuHon,
ODOCHOBAHHOCTbKD W MOSIHOTOW, YeM npu
NOBbILLEHHOM YypOBHE cchopmMmnpoBaHHOCTH
KoMmneTeHuMn. BepHo pelweHa npakTuyeckas
3apada, obo3HavyeHHas B KMe.

Ba3oBbiv ypoOBeHb

Xopouwo

OTBeT cTyaeHTa Ha KOHTPOSbHO-N3MEPUTENbHbIN
mMaTepuan He COOTBETCTBYeT OAHOMY U3
nepeyncrneHHblx nokasaTtenen, obyyatowmincs
AaeT HenosiHble OTBEeTbl Ha [OOMOMHUTESbHbIE
Bonpocbl. KomneTeHumMn cdopMmpoBaHbl B
obwmx 4YepTax, NPOABNATCA U WUCMONb3YHTCA
CUTyaTUBHO, YacCTU4YHO, 4TO BblpaxaeTcs B
AOMNYyCKaeMbIX HETOYHOCTAX U  CyLEeCTBEHHbIX|
ownbkax npu OTBETE, HapyLEeHUM FOrMKK
N3NOXEHUS, HEYMEHUM aprymeHTMpoBatb WU
oboCHOBbIBaTb  CyXaeHus. [daHHbIi  ypOBEHb
obas3aTeneH Ana BCex OCBavBalLMX OCHOBHYHO

MoporoBbin
YypPOBE€Hb

YpoBneTtBopu-
TenbHO




obpasoBaTenbHylo nporpammy. [pakTuyeckas
3afava pelieHa He B NONIHOM 06beME.

OTBeT CTyAeHTa Ha KOHTPONbHO-U3MEPUTENbHBIN| — HeynoBneTtBopu-
maTtepuan  He  COOTBETCTBYeT BCEM U3 TenbHO
nepeyncrieHHbIx nokasatenen. KomneteHuun He

chOpPMMpPOBaHHI, 4TO BblpaXxaeTcsi B

6eccuUCTEMHbIX, OTPbIBOYHbIX 3HaHUSIX,

AonyckaembiX  rpybbix — owunbkax, HeyMeHun
CBA3bIBaTb TEOPUIO C NPaKTUKOW, yCTaHaBNUBaTb
MEeXOMCUMNINHApHbIE  CBA3W, (OPMYNMpoBaTh
BbIBOAbl MO OTBETY. HeBepHO BbINonHeHO Gonee
yeM 50% npakTmnyeckon 3agayn.

20.2. NMpomexyToyHasa aTrecTauums

MpomexyToyHas aTTecTtauusi No AMCUMMIIMHE OCYLLIECTBNSETCA C MOMOLLbIO creayloLmnx
OLIEHOYHbIX CPEeaCTB:

W

© N OA

11.

12.
13.
14.
15.
16.
17.
18.

MNMepe4yeHb TeOpeTUYECKMUX BOMPOCOB K 3a4eTy
«TkaHass membpaHay.
HAunarpamma 6udpypkaumn.
MaTtemaTtnyeckas dopmanusauma: CKandpHblM  NOAXOA, BEKTOPHbIA  noaxon,
CUHTETUYECKUI NOAX04, MHTEerpanbHbIi Noaxos.
Jlemma JlarpaHxa.
Jlemma [robya-PenmoHa.
O6ocHoBaHWe BUOa yHKUMOHANOB NOTEHLUMaNbHON SHEPTMM CTPYHbI.
O6ocHoBaHuWe B1aa yHKLMOHANOB NOTEHUMANbHOM 3HEPTUN CTEPXKHS.
O6ocHoBaHvMe BuOa QYHKUMOHANOB MNOTEHUMANbHOW 3HEPrun CUCTEM  YNpyrnx
KOHTUHYYMOB.
YpaBHeHune Jnnepa. BoiBog Ans NpoCTENLLEN CUCTEMbI.
BbIBOA yCNoBUIM COUNEHEHUs YNpyrnx KOHTUHYYMOB U YPYrnx onop.
MaTtemaTnyeckass mMogerib CUCTEMbI, COCTOSILLEN M3 OBYX LLUAPHUMPHO-COYSIEHEHHbIX B

Touke S <(0D) cTepXHen. KOHLUbI KOHCTPYKUMM NpeanonaraTcs XXeCTKO 3aXKaTbiMuy
(B To4kax x=0 n x=1).

NccnepoBaHue 3agad Ha HEBLIPOXKAEHHOCTb.

PaanuyHble noaxonbl K NOHUMaHUIO YHKUMK [ puHa.

BbluncnexHvne dpyHkumm NpuHa.

Moaxoa K NOHMMaHuo cMblicna YHKUMK [pUHa Kak K (PyHKUUK BIIUSTHUS.
Heocuunnauma ypaBHeHUI BTOPOro nopsagka.

Kputnyeckasa Heocumnnaums.

OcumnnaumMoHHbIE CBOMCTBA CMEKTpa.

MepeyeHb NpaKTUYECKUX 3aJaHUN K 3a4eTy

1. Hangute gonyctMMble aKcTpemanu (T.e. pelleHusl ypaBHeHus diinepa, yooBneTsopsoLme
yKa3aHHbIM YCNOBUAM) Ansi 3a4aHHbIX YHKLMOHAMOB:

o

DHRed uDH=1 u©0=0

—a



b
aDHGH=ad u@=A ub)=B
= §

1

ap)—{card u©0)=0 u@=1
o
2.0nuwmnTe ycnoBusa Ansi CTPYHbl, YNPYro 3akpenseHHon Ha 06omnx KoHuax.
3. BbiBeante auddepeHumanbHOe ypaBHeHWe, Moaenvpyluwee aedopmaumm CTPYHbI,
NMoMeLLeHHOW B Yrpyryto cpeay.
4. OnNuwnTe MaTemMaTUYeCKylo MoAesfb CTPYHbI, XECTKO 3akpenneHHon B Toykax x=0 un x=l un

noanepTon NPY>KMHOWM XXECTKOCTN K BO BHYTPEHHEN TOYKE ce@l).

5. OnUWwWTe MaTeMaTMYeckyld Mogemb ynpyro-couneHenHon B Touke X=<<QI) ( ¢

MOMOLLIbIO MPYXWHbI XXECTKOCTU K) LLlenoYkn n3 ABYX CTPYH.
A) KoHubl LEenoykun npegnonaratTcs KeCcTko 3akpensieHHbIMK (B Toukax x=0 n x=I ).
B) JleBb KOHeL ueno4vkn ( B Todke x=0) ynpyro 3akpensieH C NOMOLLbLIO MPYXUHbI XECTKOCTH

ki, a npaebiv ( B TOuke X=1) cBoGOAEH.

B) Onunwunte cnyvyan A), ecnn K KOHUAM WO l—%@CprH AOMNOJSTHUTENBHO
NpUKpenmneHbl NpyxuHbl xectkoctn K1 n Ko cooTtBeTcTBEHHO.

YkasaHue. 3ameTbTe, YTO B AaHHOM CUTYaLUM YHKUMS U(X) TepnUT paspbiB B Touke X=¢ .
Hanuune ckpennswowen Lenoyky B ToqkeénpymMHbl BeJeT K NoABneHunto B pyHKumoHane (5.2)

-—

cnaraemoro l}@\ D=0 -. CnepyeT pa3buTtb UHTerpan Ha gBa — fieBee 1 npasee

=

TOuKM & .
6. Hangute ponyctumble akcTpemanu (T.e. pelleHna ypaBHeHuss Jdunepa — [lyaccoHa,
yAOBMETBOPSAIOLINE YKa3aHHbIM YCNOBUAM) AN 3af4aHHbIX YHKLUNOHANOB:
1
AU LO=O=E€ LO-ID-C

O

=
B ER T u0)=0, U(0)=1, u@=0 UQ=25
O

— ’ _ TT. . .
@ jar mFwBa W0=3.10=4 u)=1 U@__l

Ny

0

KWUM (6unert K 3aveTy)

BapuaHm 1
Teopwus:
1. O6ocHoBaHMe BMAa QYHKLMOHANOB NOTEHUMANBbHOW SHEPTMM CTPYHbI.

2. Kputnyeckas Heocumnnaums.

MpakTuka:
Hangnte ponyctumble akcTpemanu (T.e. pelleHus ypaBHeHus Junepa, yaoBneTBopsiolime
yKa3aHHbIM YCoBUAM) AN 3agaHHbIX PYHKLMOHAOB:



O
1. DA u-D=1 u@0)=0

—a
b

2. AD=GE=ad  u@E@)=A
A

ulb)=B

MpomexyToyHasa aTtrectaumsa npegHasHadeHa Ons onpeaeneHnst YpoBHS OCBOEHUS
Bcero obbema yyebHoM AucumnnuHbl. [MpomexyTodHasa aTttectaums no gucuunnuHe «O6
OAHOMEPHbIX BapnauVoHHbIX 3adadax» NpoBoANTCS B opMe 3a4eTa.

IMpomexyToyHast aTTecTaumsi OCyLLECTBNSAETCSA B KOHLE CeEMeCTpa.

peweHna npakTn4eckmnx 3agad.

Kputepuu oueHnBaHus KomneTeHumnn YpoBeHb Llikana oueHokK
chopMmnpoBaHHOCTH
KOMNeTeHunn
HeBnageHne TEeopeTNYECKUM - He 3a4teHo
MatepuanoM, HeyMeHue TMpUMEHNATb
TEOopeTUYECKNI mMaTtepuan Aans
peleHna NnpakTUYecKnx 3agau.
Bnapexue TeopeTnYeCKum JlocTaTouHbIn 3auTeHo
Matepuanom. YMeHue nNpUMEHATb
TEOopeTUYECKNI mMaTtepuan Aans

20.3 ®doHA OUEeHOYHbIX cpeacTB CcPOPMUPOBAHHOCTU
pekoMeHAyeMbI ANA NpoBeAeHUA AnarHocTM4eckmux pador

KOMNeTeHUUNn CTyAeHToOB,

1) 3aKkpbITble 3agaHug (TECTOBbIE, CPEeaHUN YPOBEHb CIOXHOCTN):

1. lMoa cTpyHOM NOHUMaETCst HenpepbiBHAs HUTb, YNPYro pearvpyolas Ha pacTskeHne u
He pearupyowasa Ha u3rnd. Cumtas CTpyHy HaTsHyTOM BAoNb oTpeska [0,l], 06o3Haumm vepes
u(x) gedopmauuto (cmelleHue) Todkm X. Ecnu npornb CTpyHbl Bbi3BaH NMLLb BHELLHEN CUON
WMHTEHCUBHOCTK f(X), TO NOTEHUManbHasi 3HepPrus CTpyHbl paBHANAach Gbl

L P
a) CE)%}Z—blfj(npala)
O

| ur?_
b) ®(u) =j(p7 +uf )dx
0

12

|
) cp(u)=j(p“7—f)dx
0

I u!Z
@ D) =[(p" - +f)dx
0

2. [edopmaunsa CTpyHbl C XXeCTKO 3aKpensieHHbIMU KOHLaMK ONMUCbIBAeTCS 3aadven:

—(pu’)'=f
Y 1) =uty =0



) {(pu')e f

u(@)=u()=0
~(puy =1
0
0(0)=u'(1) =0
3. ,El,ed)opMaLl,Vlﬂ CprHb| coO CBO60,D,Hb|M I'IpaBbIM KOHLIOM OMNMMNCbIBaEeTCA 3a,£|,a‘-|e|7|
{( pu’) = f
a) ,
u(0) = p(Hu'(l)=0
o [0
u(0)=p(Hu(l)=0
N
u(l) = p(O)u’(0)=0
. = f
d) { (U= (pas)
u(0) = p(Hu'(l)=0
4. DYHKLMOHAN SHEPrUM CTPYHbI C YNPYro 3aKpenneHHbIM KOHLIOM MeeT BUL

| ? i
2) O I (npas)
O
u!?_
2

12 2
“2 aif)dx+ k40

b) ®(u) =}(p —uf )dx
0

|
0 du)=](p
0

5. [na NOnHOM 3Heprnm CTepXKHNA, AePOPMUPOBAHHOIO NOA BINSHMEM BHELLUHEN HarpysKku,
Mbl AN BUpTyanbHOM gedopmaumm u(x) umeem

a) ©(u) :_l[ p(x)(uzﬂ(x))zdx—}ufdx (npaB.)
0 0

b) () :} p(x)(‘g’(x))zdﬂ }ufdx
0 0

c) P(u) =} p(x)(;’(x))z dx — }ufdx
0 0

d) P(u) =}%2(X)dx - }ufdx
0 0

2) OTKpbIThIE 3adaHNgG (TECTOBbIE, NOBbILEHHbIA YPOBEHb CIOXHOCTU):




1. K cepeanHe 19 Beka 6bino obHapyXeHO (B OCHOBHOM dwu3nkamu), 4To OOMbLUMHCTBO
AnddpepeHumarnbHbiX yYpaBHEHUN, BO3HUKAKOLLNX B oM3MYecKux npoueccax u sABMEHUsIX,
UMEKT BapuauMOHHYIO npupody. To4YHee — OHW MNOLYMHSAKTCA BapuauMOHHBLIM MPUHUMNAM,
KOTOpble SABNAKTCSA CBOEro poga n3nyeckon akcmomon un B Hanbonee npocton popme 3Byyar
Tak:

cpean BCeX BO3MOXHbIX (BUPTyarbHbIX, T.€. TEOPETUYECKU MbICIIMMbIX) COCTOSIHUMA WK
NPosiBNEeHUN peanbHbiM  Ans  PU3MYecKoM CUCTEMbI SBMSieTCA  TO, KOoTopoe pdaet

NOJSTHOW SHEpPruun.
OTBeT: MUHNMYM

2. Jlemma [io-Bya-Penmona: nyctb yHkuma A(X) HenpepbiBHa Ha oTtpeske [0,l], u nycTb
ans no6on dyHkumm h € G BrinonHsieTcst paBeHCTBO

1
JASH R0
o

Torga A(X) ecTb
OTBeT: KOHCTaHTa

3. Jlemma JarpaHxa: nyctb yHKums A(X) HenpepbiBHa Ha otpes3ke [0,I], n nyctb ans

nobon yHKUMn heG, suinonnsiercs paBeHCTBO

|
JAIGd=a
O
Torga A(X) ecTb
OtBeT: 0
4, JTiobyto cpyHkumio G(X,S), NO3BONSOLLYIO NOMYYNUTb PELLEHME 3a4aun

u™ -+ py ()u"

15 (u) = Zn:aiu(i_l)(O) + Zn:ﬂiu(i‘l)(l) =0
i=1 i=1

|

B Bnage u(x) =J'G(x,s) f (s)ds, HasbIBaOT PYHKUMEN
0

OtBeT: [puHa

+ .ot Pr(X)u = f(x),

Kputepum n wkanbl oueHMBaHuA 3agaHmm ®0OC:

1) 3agaHug 3akpbITOro Tuna (BbIoop 0gHOro BapraHta oTBeTa, BEepHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIN OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

2) 3apaHung 3akpbiToro Tmna (MHOXeCTBEHHbIV BbIOOP):

e 2 6anna — ykasaHbl BCe BEPHbIE OTBEThI;
e 0 6annoB — ykasaH xoTsi Obl OANH HEBEPHbLIN OTBET.



3) 3agaHuga 3akpbiTOro Tna (Ha CooTBETCTBUE):

e 2 6Ganna — Bce COOTBETCTBUS ONpeaeneHbl BEPHO;
o 0 6annos — xoTa 6bl 0QHO COMOCTaBIEHNE ONpeaerieHO HEBEPHO.

4) 3apaHnga OTKPbLITOro Tuna (KOPOTKUN TEKCT):

e 2 6anna — ykasaH BepHbIN OTBET,;
o 0 6annoB — yka3aH HEBEPHbLIN OTBET.

5) 3agaHug oTkpbITOro T1na (4mcno):

e 2 6anna — ykasaH BepHbIN OTBET,;
o 0 6annoB — yka3aH HEBEPHbLIN OTBET.

3apaHua paspgena 20.3 peKOMeHAYHTCA K MCNOMb30BaHUMIO MNpU MNpoBeAeHUMm

ANAarHOCTUYEeCKUX pPaboT C Liefibio0 OLeHKM OCTaTOYHbIX pe3ynbTaToOB OCBOEHUSI AAaHHOMN
AUCUMNNUHBbI (3BHAaHMW, YMEHUN, HaBbIKOB).

JINCT COIrMACOBAHMUA

PABOYEN MPOrPAMMbI YYEEHOW OUCLMINNHDI

Hanpaesnenue/cneunansHocts 01.04.01 MaTtemaTtuka

Oucumnnnuua B1. 0.15 O6 oAHOMEPHbIX BapMaLMOHHbIX 3ada4ax

Mpodunb noaroToBku/cneynannsaums Marematmyeckme Moaenu rmapoanHaMmKm

dopma oby4veHnsa ovHas

YyebHbit roa 20242025

OTBETCTBEHHBIN UCMOMHUTESb

3as.KMA LWabpos C.A. .20 __
OomKkHocmeb, rnodpasodesieHue noonuck pacuwugposka rnoonucu

Wcnonnutenob

Oou.KMA BaxtuHa XK.W. .20 __
OormkHocmb, noopasderieHue noonucek pacuwiughpoeka noonucu

COrITIACOBAHO



Kypatop OOIl

Nno HanpasfeHuo/cneyunansHOCTH .. 20 __
noonuce pacuwiughposka rnoodnucu

HavanbHuk otgena obcnyxumsarnus 3HB . 20__

nodnucek pacuwughposeka rnoodnucu

Mporpamma pekomeHgoBaHa HMC maTtematudeckoro dakynbtetra npoTtokon ot 25.05.2023
Ne0500-06




