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PABEOYASA NPOMPAMMA YYEEHOWU OANCLUUNIIUHDI
51.B.03 AnNpoKCUMaLNOHHO-TONOSIOrMYECKNA METOA OS5 Pa3peLLUMMOCTU ypaBHEHUN
rmopoavHamMunKn BA3KOYNpyrnx cpes

1. Koo 1 HaumeHOBaHMe HanpaBeHus NoAroTOBKNU:
01.04.01 MaTtemaTuka

2. NMNpodcdunb noarotoBku: Matematmnyeckne mogenu ruapogmnHaMmmKm
3. KBanudumkauuma BbinyckHuka: Maructp
4. ®opma oby4yeHus: OyHas

5. Kacbeapa, otBevarlan 3a peanusauymio aucumnnuubl: Kadgeapa anrebpbl u
MaTeMaTuyeCckux MeTOA0B rMApPOANHAMUKN

6. CoctaBuTenu nporpammbl: npogeccop, a.¢d.-m.H. Opnoe Bnagumup lMNMetposny

7. PekomeHpoBaHa: HMC matemaTuyeckoro cdakynbteTta npotokosni Ne 0500-03
oT 24.03.2022 .

8. YuebHbIn roa: 2022-2023 CewmecTp(bl): 1



9. llenu n 3apgaum y4e6HOM AUCLMNIIUHDI

Llensmu oceoeHusi y4ebHou ducyuniuHbl S8/s1emcsi:

CcopmumpoBath y CTygeHTa LIENOCTHOE MOHUMaHWe maTeMaTU4ecKoro mMetoda, YCTOW4vMBble
MaTeMaTuyeckne HaBblkK, HeobXxoaMMble AN U3yYeHUs ApYrnx cneumanbHbIX QUCUUNINH;
3adayamu oceoeHus y4ebHou QucyunuHbl S8MsFMCS:

- cdopmupoBaTtb  CMOCOOHOCTb  MPUMEHEHUs  MaTemaTUdeckmx  dopmanmsmMoB B
npodeccruoHanbHoON AeATENbHOCTH;
- oBrageHue 3HaHuAMW B 06nacTM MeToAOB WCCNeaoBaHUs  paspeluMMmocTy  3agad

MaTeMaTU4ecKom rmgpoanHamMunKkn.

10. MecTo yye6HOM AncuunnuHbl B cTpykType OOIT:

Cneukypc «AnNnNpoOKCUMAaLMOHHO-TOMOMOIMYECKNA MeTod ANA  paspeliuMOoCTV  ypaBHEHUM
rmapoanHaMuKM BA3KOYNPYrMxX cped» BXxoguT B Bnok 1, yactb, hopmynupyemas y4acTHUKamm
obpasoBaTtesibHbIX OTHOLLEHUNA.

[na ero ycnewHoro m3ydeHuss HeoOXoOUMMO 3HaHWE CreayroLmnX KypCoB: MaTeMaTuyecKun
aHanun3, anddepeHumanbHble ypaBHEHUs, (PYHKUMOHAaNbHbIM aHanus, guddgepeHumanbHble
ypaBHEHUS B YaCTHbIX NPOM3BOAHBIX, TEOPETMYECKAs MEXaHMKa.

11. MnaHupyeMble pe3ynbTaTbl OOYy4YeHUA MO AUCLUNIMHE/MOAYINIO (3HAHUS, YMEHUA,
HaBbIKU), COOTHECEHHbIe C NMaHUupyeMbIMU pe3yfibTaTaMW OCBOEHUs o6pa3oBaTeribHOM
nporpamMmmbl (KOMNeTeHLMSIMA) U UHAUKATOPAMMU UX AOCTUXKEHUS:

Koga HassaHue Koa(bl) | MHaomkaTop(bl) lMnaHupyemble pesynbTaTbl 0by4eHus
KOMMeTeHLMK
MK-1 | CnocobeH pewatb | MK-1.1 | Obnagaet 6onbnm 3HaTb: 3apyBEXHY0 U OTEHYECTBEHHYHO
3agayu 061bemMOM 3HaHWU B nutepatypy B obnactu matemaTu4eckon
aHanuTM4ecKoro obnactu matemMaTtu4eckon | rMapoguHaMuku
xapakrepa, rMapoAVHaAMUKN YMeTb: hopMynupoBaTtb NOCTaHOBKM
npeanonararoLmnx OCHOBHbIX 3aay MaTtemMaTn4ecKon
BbIOOp 1 rmgpoamHamMmKkn, opmynmpoBaTth U1
MHoroobpasue A0Ka3blBaTb TEOPEMbI NPEaMETHOWN
aKkTyanbHbIX obnactu
cnocoboB peLueHus Brnapetb: nctouyHmkamm nHdopmaumm,
3agad TeopeTU4eCKUMn NoOAXoAamMu K
MaTemMaTn4eckomn nccrnegoBaHWIo MaTeMaTU4eckom
rMapoAVHAMUKN rMapoavHaMUKK
MK-1.2 | YmMeeT HaxoguTb, 3HaTb: COBPEMEHHbIE METOAbI
dopmynupoBatb u npoBeAeHMs HayYHbIX UCCNeaoBaHWN,
pelwaTtb CTaHZapTHbIE noaxodbl K aHanuay Hay4Ho-
3aga4uM B cOOCTBEHHOM nccnegoBaTtenbckmx padoT
Hay4Ho- YMeTb: HaxoauTb, POpPMynNuUpoBaTh U
nccrnegoBaTenbCKoN nccrnegoBaTtb paspeLMmMocTb B HayYHO-
OedaTenbHOCTU B 06nacTn | uccneaoBaTenbCKON OeATENbHOCTH
MaTemMaTU4EeCKON BnapgeTtb: meTogamu nccnenoBaHust n
rMAapOAVHAMUKM pELLEHNS KNacCUYeCcKnx MOLenen
rMapoavHaMUKM
MK-1.3 | ImeeT NpakTnyeckmm 3HaTb: COBPEMEHHbIE METOAbLI aHanu3a
ONbIT HAay4HO- Hay4HO-MCCneaoBaTenbCKnX paboT,
nccrnegoBaTernbCKoON OCHOBbI Hay4YHO-UCCNEA0BaTENbCKON
[edaTenbHOCTU B 06nactn | 4esaTenbHOCTM B obnactu
MaTemMaTU4eCKon MaTtemMaTuy4eckon rmapoanHaMmnkm
rMAapOAVHAMUKM YMeTb: onpegensaTb U pa3BmBaTh
TeMaTUKy Hay4YHOro NccrneoBaHnst
BnapgeTtb: coBpeMeHHbIMU METO4AMM
Hay4yHOro aHanmsa B obnactu
MaTeMaTUYeCKoN rMapoguHaMumKu
MK-2 CnocobeH MK-2.1 | BnageeTt coBpeMeHHbIMK | 3HATb: OCHOBHbIE NPUHLINMBLI U POPMBbI
NpoOBOANTb MeTogamu cbopa u cbopa v N3NoXeHNs Hay4YHbIX
aHanmsa Hay4HbIX aHanuMsa uccregyemMmoro pes3ynbTaToB, NpaBuna opopMIeHns
OaHHbIX U1 MaTepuana, cnocobamu TEKCTOBOIO U UNSHOCTPATUBHOIO
pesynbTaToB €ro aprymeHTaumm MaTepuana Hay4Hblx paboT




9KCNEepUMeEHTOB B
mMmoaenax
MaTemMaTU4eCcKon
rmapoanHamMmumnKn

YMeTb: aHanuanpoBaTb MNOMYYEHHYHO
MHdOpMaUUIo, rpaMoTHO NpeacTaBnATb
nony4yeHHble pesynbTaTtbl

BnageTb: HaBblkaMy Hay4YHON
aprymeHraLmu

MK-2.2 | YmMeeT aHanuanpoBaTb 3HaTb: KOHLUenTyarnbHble OCHOBbI
pesynbTaThbl UCNonb3yeMbIX Mpu NonyyYeHum
3KCMEPUMEHTOB, pes3ynbTaToB TEOPUI
aHanusmpoBsaTtb YMeTb: aHannsmpoBarTb,
CchOpMYyIMpOBaHHbIE cMcTeMaTusmMpoBaTh M 0bobLaTh
Hay4Hble yTBEePXAEeHUS WHOpMaLMIo, NOMYYEHHYIO B XoAe

paboTbl, aHanNn3npoBaTb NOMyYEeHHbIE

HOBble YTBEPXAEeHUS

Bnagetb: HaBblkamMy Hay4YHOro aHanusa
MK-2.3 | NimeeT npakTnyeckmn 3HaTb: NpPaKTUYeCKN UCnonb3yemMble

MaTemaTU4ecKon
rmopoanHaMnkmn

onbIT 3KcnepmmeHTaan0|7|
neATenbHOCTU B obnactu

3KCnepuMeHTanbHble MeToabl
nccneaoBaHusa MaTeMaTU4eckom
rMapoAvHaAMUKM

YMeTb: NPOBOAUTL Hay4Hble
nccnenoBaHus B obnactu
MaTemaTU4eCcKon rMapoauHaMmnKu
Bna,qub: NPaKTU4eCKUMUN HaBblKaMU
3Kcnepv||v|eHTaan0|7| OeAaATenbHOCTU B
MaremMaTnyecKkon rmgpoanNHaMmKu

12. O6bem AucUMNNIMHBLI B 3a4eTHbIX eauHuuax/yac.(e coomeemcmeuu C y4ebHbIM

nnaHom) — 3/108.

dopma NpoMeXyTOYHOM aTTecTauumn: 3ayeT

13. TpyAOEeMKOCTb NO BuAaam y4eoHoun paboTbl

TpyaoemMkocTb (Yachbl)
Bug yuebHon paboTbl Bcero Mo cemleCTpaM
AyauTopHbIE 3aHATUSA 48 48
B TOM YUCIiE: nekyum 32 32
npakTn4eckmne 16 16
naboparopHble - -
CamocTosaTenbHas pabora 60 60
WToro: 108 108

13.1. CopepxaHue ANCLUUNIIUHbI

HaumeHoBaHune CogepxaHue pasgena Peannsauus pasgena gucumniuHel ¢
n/n pasgena gucumnivHbl ONCLUNITNHDBI NMOMOLLbKO OHNanH-Kypca, QYMK *
1. Nekuun
1.1 | BeegeHue B mogenu BbIBOObI OCHOBHbIX YpaBHEHWI https://edu.vsu.ru/enrol/index.php?id=19819
rMApPOAVHAMMUKN rMapoAVHaMUKM.
1.2 | BeegeHue B MpocTtpaHcTea Cobonesa.
dYHKUMOHanNbHbIE MpocTpaHcTBo V. MNpocTpaHcTBO
npocTpaHCTBa H. Teopembl BIIOXEHUI.
1.3 | MaTemaTtnyeckas 3HaKoOMCTBO C MaTemMaTn4eCcKom
Mogenb, onuceiBawas | Mogensto. BeiBog onpegeneHns
OBWDKEHME BA3KOYNPYrux | crnaboro pelieHus.
cpen OnepaTtopHas TpakToBka
3agayn.
1.4 | BcnomorarenbHoe BcnomorarenbHas 3agava.
CEMENCTBO 3aau OnepartopHas TpakToBKa
BCMOMOraTenbHbIX 3a4ay.
CeoncTtea onepaTopos.
AnNpUopHbIE OLLEHKN peLUEHUN.
1.5 | ANNpoKCMMaLMOHHO- Cxema annpokCcMMaLNoHHO-
TOMOMOrMYECKUA METOA, | TOMOJIOTMYECKOTO METOAA.




Teopus Tononorn4eckomn
CTENeHM.
1.6 | CxogMMOCTb peLLeHui [okasaTenbCTBO CXO4MMOCTU
BCMOMOraTernbHOro peELLEHWIA BCMIOMOraTenbHbIX
cemencTea 3a4a4y K peLleHnsIM OCHOBHOM
3agayu.
2. MpakTnyeckne 3aHATUA
2.1 | BeegeHue B mogenu BbIBOAbI OCHOBHbIX YpaBHEHUN https://edu.vsu.ru/enrol/index.php?id=19819
rMAPOLAVHAMMUKM rMapOAVHaAMUKN.
2.2 | BeegeHuve B MpocTpaHcTBa Cobonesa.
DYHKUMOHanNbHbIE MpocTpaHcTBo V. [NpocTpaHCcTBO
npocTpaHcTea H. TeopeMbl BNOXEHWNA.
2.3 | MatemaTtu4yeckas 3HaKoMCTBO C MaTemMaTuyecKom
Mogenb, onucbiBalowas | Moaenbto. BbiBog onpepeneHns
OBWKEHME BA3KOYNpPYrMx | crnaboro pelueHus.
cpen OnepaTopHasi TpakToBKa
3agayu.
2.4 | BcnomoraTtenbHoe BcnomoratenbHas 3agavya.
CeMenCcTBO 3agau OnepaTopHasi TpakToBKa
BCMOMOraTenbHbIX 3agay.
CsomncTsa onepaTopos.
ANpUOpHbIE OLEHKN pELLEHUN.
2.5 | AnnpokcumaLMoHHO- Cxema annpokcumaunoHHO-
TONOSIOrMYECKUI METOL, | TOMOSIOrMYECKOro MeToAa.
Teopwus Tononorn4eckomn
CTeneHu.
2.6 | CxoanmocTb peLleHni [lokasaTenbCTBO CXOAMMOCTH
BCMomMoraTenbHOro peLleHnin BCrioMoraTenbHbIX
cemMencTea 3a4aud K peLeHnsiMm OCHOBHOMN
3agaum.
13.2. Tembl (pasgenbl) AUCUUNIIUHBI U BUAbI 3aHATUN
Bugbl 3aHATMI (KONTMYECTBO YaCOB)
Ne HaumeHoBaHve TeMmbl CaMocTosTenb-
n/n (pasgena) gucumnivHbI Jlekummn | MNpaktndeckmne | JTabopaTopHbie Bcero
Hasa paboTta
1 Bsenexve B mogenu 4 5 ) 10 16
rMapoAVHAMMKN
BeeneHue B
2 | dyHKUMOHanbHbIE 4 2 - 10 16
NpoCTpaHCcTBa
MaTtemaTtunyeckas mogenb,
3 | onucbiBawLas ABMKEHNE 4 4 - 10 18
BA3KOYNpyrnx cpeq
4 | BcnomorarensHoe 8 > ) 10 20
CEMENCTBO 3agjav
5 AnnpOKcmmaumgHHo— 8 4 ) 10 22
TOMNOMOrM4YECKUA MeToq
CxogmMmocTb peLleHui
6 | BcnomoraTenbHoro 4 2 - 10 16
ceMencTea
Wtoro: 32 16 - 60 108

14. MeToau4yeckue ykasaHus onsi oby4arowmxcsi No 0CBOEHUIO AUCLUNIUHBI

B npouecce npenogaBaHus AUCUMMINHBI MCNONb3YKOTCA Takne Buabl y4ebHom paboTbl, Kak
NeKkunn, npakTU4Yeckne 3aHATUS, a Takke pasnuyHbie BUAbl CAMOCTOATENIbHOM paboThbl
oby4varowmxca. Ha nekuusax pacckasbiBaeTcsl TEOPETUYECKMM MaTepuarn, Ha MpaKTUY4eCcKmx
3aHATUAX PeLUarnTCsa NPpMMEpPbI N0 TEOPETUYECKOMY MaTepuany, NPoYNTaHHOMY Ha NEeKUUSIX.
Mpn wun3ydeHUM kKypca «AMMPOKCUMALMOHHO-TOMOMNOIMYECKUA MeTo4 Ans  paspeLumocTiu
ypaBHEHUN  rmgpoavHamuku»  obyvawowmmcs  cnegyeT  BHMMATENbHO  cnywatb M
KOHCMNEeKTUpoBaTb Matepuarn, usnaraemMbli Ha ayauTopHbIX 3aHATUAX. [nNa ero noHMmaHus u
Ka4eCTBEHHOro YCBOEHUS pekoMeHayeTCs creaytowas nocrnenoBaTefibHOCTb 4ENCTBUN.



1. Mocne kaxgown nekuun cTydeHTam pekoMeHayeTcs noapobHO pas3obpaTb NPOYUTAHHbLIV
TeopeTUYeCKNn MaTepuan, BblydnTb BCe onpeferneHns u opMynmpoBKM Teopem, pasobpatb
npuMepbl, pelleHHble Ha nekuwn. [lepen cneaywowen nekunin obasaTenbHO MNOBTOPUTL
MaTepuan npegblayLien nekuum.

2. Mpun nogrotoBke K NPaKTUYECKUM 3aHATUSIM MOBTOPWUTb OCHOBHbIE MOHATUS MO Temawm,
n3yumTb npumepsbl. Pelwasn 3agaun, npeaBaputenbHO MNOHATb, KAaKoW TeopeTUYeCcKMn maTepuarn
HY>XHO uMcnonb3oBaTb. HameTuTb nnaH peweHus, nonpoboBaTb Ha €ro OCHOBE peLnTb
npakTnyeckune 3agadw.

3. Kpome 06bIl4HOrO Kypca B cucTeMe «IMEeKTPOHHbIA YHUBEPCUTET», BCe Heobxoaumble Ans
yCBOEHUS  Kypca maTepuanbl pasMelleHbl  Takke Ha  cauWTe  (pakynbTeTa
https://math.vsu.ru/wp/?page_id=937.

15. lMepeyeHb OCHOBHOM W [AONOJNIHUTENILHOW nNUTepaTypbl, PECYpPCOB WHTEPHET,
HeoGXxoAMMbIX ANA OCBOEHUSA AUCUMNNUHbI (CIIUCOK fumepamypbl oghopmrssemcs 8
coomeemcmeuu ¢ mpeboeaHusmu OCT u ucrnonb3yemcs obwasi ckeosHasi Hymepauyusi Ossi
gcex 8udo8 UCMOYHUKOS8)

a) OCHOBHas nutepartypa:

Ne n/n McTovHnk
1 3earvH B.. MaTtemaTtunyeckue BOMpOCHl rmapoauvHamukm Baskoynpyrux cpeg / B.l. 3edarvH, M.B.
Typbud — M. : URSS, 2012 .— 412 c.
> 3BaruH B.I". AnnpokcMMaLMOHHO-TONOOMMYECKMI NOAXOA K MCCNeaoBaHWIo 3a4ad rmapoanHammnkm /
B.l". 3earuH, B.T. OmuTtpuneHko. — M.: YPCC, 2004. — 112c.

0) AononHuTensHaa nutepaTtypa:

Ne n/n NcTouHmK
Mywko A. B. YpaBHeHMs maTtemaTtmdeckon umaunkm : yuebHoe nocobue / A.B. Myuwko, A.[l. baes, A.C.
1 Pa6eHko ; BopoHex. roc. yH-T .— BopoHex : UINLL BI'Y : UspgaTenbcko-nonurpadomyecknii LLEHTP

BopoHeXcKoro rocygapctBeHHoro yHueepenteta, 2011 .— 520 c.

Boposckux A. B. Jlekummn no o6bIkHOBEHHbIM AnddepeHLmanbHbiM ypaBHeHUAM / A.B. BopoBckux,
2 AMN. NepoB .— 2-e n3g., ucnp. n gon. — BopoHex : N3pgaTtenbcko-nonurpaddnyeckmi LEeHTp
BopoHeXcKoro rocygapctBeHHoro yHmeepenteta, 2014 .— 548 c.

B) MHPOPMALMOHHbIE SMEKTPOHHO-06pa3oBaTeNbHbIE pecypchbl (0duumanbHbie PECYpPChbl MIHTEPHET)*:
Ne n/n Pecypc
1 OnekTpoHHbIN kaTanor 3HB BlI'Y
' http://www.lib.vsu.ru/?p=4
OneKkTpoHHO-6nbnNuoTeyHas cuctema nsgartenscrea «J1aHby
https://lanbook.lib.vsu.ru/
https://edu.vsu.ru/enrol/index.php?id=19819 - ONeKTPOHHbIN Kypc
Cant pakynbTeTa
https://math.vsu.ru/wp/?page id=937

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecne4vyeHUs ANA CaMOCTOATENbHOM paboTbl
(y4ebHO-Mmemoouyeckue pekomeHdauyuu, rnocobus, 3adayHUKU, MemoOu4YecKue yKasaHUs 10
8bIMOMIHEHUK Mpakmu4yecKux (KOHMpOsibHbIX), Kypcoebix pabom u 0p.)

Ne n/n NCTOYHMK
1 BopoTtHukoB [.A. Teopusi cTeneHn koHevHbIx oTobpaxenun / [1.A. BopoTHukos, B.I". 3BAruH. -
BopoHex: JlabopaTopus onepatmBHon nonurpadum BIyY, 2002. - 58 c.
> 3earuH B.I'. MaTtemaTtnyeckne mogenu HeHbIOTOHOBCKMX xunakocten / B.I'. 3esarvH, [.A. BopoTHuKOB. -
BopoHex: JlabopaTopus onepatmBHon nonurpadumn BIY, 2004. - 43 c.
3 MonoxeHne 06 opraHnsauum camocTosTenbHOM paboTbl oby4atoLlmxcst B BopoHexckom
rocygapCTBEHHOM YHUBEPCUTETE

17. OOpasoBaTenbHble TEXHONIONMU, MUCMNONb3yeMble NpuU peanusauum y4ebHOM
OUCUMNIINHBI, BKNKOYaa [OUCTaHUMOHHbIe obpa3soBatenbHble TexHonoruu (OOT),
3NneKTpoHHoe oby4yeHue (30), cMelwwaHHOe OOy4eHue):


https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3935&TERM=%D0%97%D0%B2%D1%8F%D0%B3%D0%B8%D0%BD,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3969&TERM=%D0%93%D0%BB%D1%83%D1%88%D0%BA%D0%BE,%20%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3969&TERM=%D0%91%D0%BE%D1%80%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D1%85,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D1%81%D0%BB%D0%B0%D0%B2%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://edu.vsu.ru/enrol/index.php?id=19819
https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=

OucumnnmHa MoXxeT peanu3oBbiBaTbCA C NPUMEHEHUEM AUCTAHUMOHHBIX obpasoBaTenbHbIX
TEXHOSIOTUN, Hanpumep, Ha canTte «ONEKTPOHHbIN yHUBepcuteT BIryY»
(https://edu.vsu.ru/enrol/index.php?id=19819)

MepeyeHb HeobxoaMMOro nporpammHoro obecneveHms: onepaumoHHasa cuctema Windows mnum
Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3ep Mozilla Firefox, Opera nnu
Internet.

18. MaTepuanbHoO-TeXHU4YeCcKoe obecrneyeHme AUCLUUNSIUHDI:

CneumnanusnpoBaHHasa mebenb.

[na camocTosiTensHOM paboTbl NCNOSMb3YETCHA KIacc ¢ KOMMbOTEPHON TEXHUKOW, OCHALLEHHbIN
HeobXxoAMMbIM  MporpaMMHbiM  obecnevyeHneM, 3MeKTPOHHbIMU  y4eObHbIMM  nocobusiMm 1
3aKoHogaTenbHO - NPaBOBOM M HOPMaTUMBHOW MOMCKOBOW CUCTEMOW, MMEILLIUN BbIXOA4 B
rnobanbHyto ceTb.

Mpu peanusaunn ANCUUNIIMHBI C UCNOSIb30BaHNEM AUCTAHLMOHHOIO obpasoBaHUA BO3MOXHbI
AOMONHEHNSA MaTepuanbHO-TEXHNYECKOro obecneyeHnsa QMCUMNIINHDI.

19. ®OHA OLEHOYHbIX CPEeaAcTB:

OueHoYHbIe cpeacTBa ANA NpoBeAeHUs TeKyLen U NPOMEXYTOYHOM aTTecTauum
MopsagoKk  OueHKM  OCBOeHusi  obyyarowmmmucs  y4yebHOro  matepuana  onpegensietcs
cogepXxaHnem cnegyrumx pasgenoBs AUCUUNNHLI:

NuamkaTtop(bl)
Ne HaumeHoBaHve pasgena
KomneTeHuumsi(n) JOCTUXKEHUsA OueHouYHbIEe cpeacTBa
n/n AMcumnnHbl (Moayns)
KoOMneTeHunn
1 BeeneHve B mogenu MK-1.1
rmapoguHamMuKkm MK-1 MK-1.2. [omaluHne 3agaHus,
MK-2 MK-1.3 KOHTpornbHasa pabota Ne 1
MNnK-2.1
2 BBeneHne B yHKLMOHANbHbIE MK-1.1 [omaluHne 3agaHus,
npocTpaHcTBa MK-1 MK-1.2. KOHTponbHasa pabota Ne 1
MK-2 MK-1.3
MnK-2.1
MK-2.2
3 MaTtemaTtunyeckas mogenb, MK-1.1 [omaluHne 3agaHus,
MK-1
onucbiBaoLWas ABMKEHNEe MNK-2.1 KOHTpornbHasa pabdota Ne 1
MK-2
BSI3KOYNPYIrMx cpes MK-2.2
4 BcnomoraTtenbHoe cemencTBo MK-1.1 [omaluHne 3agaHus,
3agaq MK-1 MK-1.2 KOHTpornbHasa pabdota Ne 1
MK-2 MnK-2.1
MnK-2.2
5 AnnpokcMmarMoHHO- MK-1.2 [JomaliHne 3aganus,
TOMOMNOMMYECKNA METOA MK-1 MK-2.1 KOHTporbHasa pabdoTta Ne 1
MK-2 MnK-2.2
MK-2.3
6 CxogmmocTb peLleHui MK-1.2 [JomaliHne 3aganHus,
BCNomMoraTenbHOro cemencTaea MK-1.3 KOHTporbHasa pabdoTta Ne 1
MK-1
MK-2 MnK-2.1
MK-2.2
MK-2.3
lMpomexyToyHasa aTTecTaums 3ayeT BbICTABMNSAETCA NpPU YCNELLHOW caaye
dopma KOHTpOnS - 3a4€T KOHTPOJTbHOM paboThl

20. TuvnoBble oOLEHO4YHbIe cpeAcTBa UM MeToAMYECKMe MaTepuanbl, onpegensiowme
npoueaypbl OLLeHUBaAHUA

20.1. TeKywmin KOHTPOJIb YCNeBaeMoCcTH

KoHTponb ycneBaemMocTM MO AUCUMMINNHE OCYLLECTBNSAETCS C MOMOLWbIO  CneaytoLmnx
OLIEHOYHbIX CPEACTB:

HdomawHue 3adaHusi:

1o meme 1. BeedeHue 8 modesiu 2u0poduHaMuKu




3BsarvH B.[. MaTemaTuyeckme Bonpocskl rmapoanHaMmmkn Baskoynpyrux cpea / B.I'. 3BaruH, M.B.
TypbuH .— M. : URSS, 2012 .— 412 c.

3agaHue:

1

[lo meme 2. BeedeHue 8 hyHKUUOHAaIbHbIE TpocmpaHcmea

3BsarvH B.[. MaTtemaTuyeckme Bonpockl rmapoanHaMmmkm Baskoynpyrux cpeg / B.I'. 3BaruH, M.B.
TypbuH .— M. : URSS, 2012 .— 412 c.

3apanue:

1. MMpwuBecTn npumep coboNeBCKOro NPOCTpaHCTBa.

2. NpuBecTn NpuMepbl BIIOXXEHUN NPOCTPAHCTB.

[lo meme 3 Mamemamuyeckas Modeslb, onuckigarouias 08UXXEeHUE 853KOYpyaux cped

3BsarvH B.[. MaTtemaTuyeckme Bonpockl rmapoanHaMmmnkm Baskoynpyrux cpeg / B.I'. 3aruH, M.B.
TypbuH .— M. : URSS, 2012 .— 412 c.

3apanue:

1. BbiBecTu onpegeneHne cnaboro peweHnsa onsi BA3KOYNpyrux cpes.

[lo meme 4. BcriomozamernbHoe cemeticmeo 3aday

3BsarvH B.[. MaTtemaTuyeckme BonpocChl rmapoanHaMmmkm Baskoynpyrux cpeg / B.I'. 3aruH, M.B.
TypbuH .— M. : URSS, 2012 .— 412 c.

3apanus:

1. BbiBECTU anpuopHbie OLUEHKU Afsi BCnoMoraTesibHON 3agauun.

[lo meme 5. AnnpokcumauyuoHHO-mMornoa02u4ecKul Memoo

3BarnH  B.I'.  AnnpokCUMauMOHHO-TOMOMNOMMYEeCKM Noaxon K  UCcnegoBaHUO  3agad
rmapoanHamukn / B.I'. 3earunn, B.T. Omutpuerko. — M.: YPCC, 2004. — 112c.

3apanue:

1. Bocnonb3oBaTbCA TeEOpuMen TOMOMOrMYEecKon CcTeneHn Anst OObSACHEeHUs pPas3peLunMoCTy
BCromMoraTesibHbIX 3agav.

[1lo meme 6. Cxodumocmb peuweHUl 8crioMo2ameribHo20 cemelcmea

3BarmH  B.I'.  AnnpokCMMauMOHHO-TOMOMNONMYEeCKMM Noaxod K  uUCccnegoBaHUO  3agad
rmapoanHamukn / B.I'. 3earunn, B.T. Omutpuerko. — M.: YPCC, 2004. — 112c.

3apaHue:

1. YCcTaHOBUTL NpeaesibHbIM nepexoq Ans Y4eHOB MaTteMaTuyeCckon MoLenu.

MpumepHbLIN NepeYeHb 3aaay ANt KOHTPOJIbLHOW paboThbl Ne1:

KoHTponbHO-u3meputenbHbIin MmaTepman Ne 1.

1. BblBECTM 3HEPreTMYECKYIO OLEHKY AS1S BCOMOraTefibHON 3agaymn.
2. BbiBECTU anpuopHble OLeHKU 4S5 BCroMoraTenbHOW 3aaauu.

Tekywmn KOHTpPONb npeactaBndetr cobomn NPOBEPKY YCBOEHUS Yy4yebHOro maTepuana
TeopeTUYECKOro 1 NPakTUYEeCKOro xapakrepa, perynspHo OCyLLECTBNAEMYIO Ha 3aHATUAX.

Llenb TekyLiero KOHTpons:

OnpepgeneHne ypoBHS CHOPMUPOBAHHOCTM MNPOMECCUOHANBbHBIX KOMMNETEHUMA, 3HaHUN W
HaBbIKOB AeATENbHOCTM B 0611acTu 3HaHWI, n3naraemMblX B Kypce.

3agaum TekyLero KOHTPOns: NPOBECTU OLEeHNBaHMe

1. YPOBHS OCBOEHUS TEOPETMYECKMX W NPaKTUYECKUX MOHATMM, HayvHbIX OCHOB
npodeccnoHanbHoOW AeATeNbHOCTY;

2. cTeneHn roToBHOCTM Oby4arolerocs NPUMEHATb TeoOpeTUYECKNe U NPakTUYECKUe 3HaHUS U
npodeccuoHanbHO 3Ha4YMMyH MHopMaL Mo, CHOPMUPOBAHHOCTU KOTHUTUBHBIX YMEHUN.

3. nNpuoOBpEeTEHHbIX YMEHWN, NpPOdEeCCUOHANbHO 3HAYMMbIX AN NPOJECCUOHaNbHOM
AeATerlbHOCTN.

Tekyluimn KOHTpOMb nNpeadHasHayeH Ond nNpoBepkuM Xxoda U KavecTBa (PopMUpOBaHUSA
KOMMNEeTEeHUNA, CTUMYNUpoBaHus YyyebHonm paboTbl oOby4aembiXx W COBEPLUEHCTBOBAHUS



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3935&TERM=%D0%97%D0%B2%D1%8F%D0%B3%D0%B8%D0%BD,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3935&TERM=%D0%97%D0%B2%D1%8F%D0%B3%D0%B8%D0%BD,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3935&TERM=%D0%97%D0%B2%D1%8F%D0%B3%D0%B8%D0%BD,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3935&TERM=%D0%97%D0%B2%D1%8F%D0%B3%D0%B8%D0%BD,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

METOLMKN OCBOEHNSA HOBbIX 3HaHUN. OH obecnevnBaeTcst NpoBeAEHNEM KOHTPONbHON paboThl.
B xope koHTponbHOM paboTbl obyyatowemycsa Bbigaetca KMM ¢ nepedHem TeopeTudecKkmnx
BOMPOCOB W rpeanaraeTcd OTBETUTb Ha [JaHHble BOMNpochbl. B xoae BbINOMHEHWA 3adaHuin
Hemnb3s MNoNb30BaTbCA NUTEPaATYPON W KOHCMEKTOM neKkuun, orpaHudyeHve no spemenHu 90
MUHYT.

Ecnn Tekywasa aTttectauuMsi npoBOAUTCA B OUCTaHUMOHHOM (popmaTte, TO  oby4varowmincs
OOIDKEH MMETb KOMMbKTEP M OOCTYN B CUCTEMY «OMEKTPOHHbIN yHMBepcuteT». Ecnm y
oby4atouierocss OTCyTCTByeT Heobxogumoe obopyadoBaHWe wnu A0CTyn B CUCTEMY, TO OH
06s3aH coobwmnTb npenogasatento 06 aTom 3a 2 paboumx AHA. Ha KOHTposibHy paboTy B
ANCTAHUNOHHOM pexnme 0TBOAUTCA orpaHudeHmne no spemeHn 120 MUHyT.

20.2. NMpomexyTo4yHasa aTrecTauums

[MpomexyTodHasa aTtTecTaumsi npefHasHadyeHa [Ons onpefeneHus YpoBHA OCBOEHWSA BCero
obbema  yyebHOM  AucumnnuHbl.  [NpomexyTouHaa  aTtrectauMss Mo AUCUMMAUHE
«AMMNPOKCUMALIMOHHO-TOMOMOMYECKUI METO, AN pa3peLlnMoCTy YpaBHEHUN TMAPOOMHAMUNKN»
nposoguTca B popme 3advéta. [lpeaHasHadeHa Ons onpedeneHusl YpoBHS OCBOEHUSI BCEro
obbema y4yebHOM OUCLUNIIHDI.

[MpomexyTodHasa aTTecTaums, Kak npaBumo, OCyLLEeCTBNSAETCS B KOHLE ceMecTpa. Pe3ynbTaThl
Tekywen artrtectaumm oby4arowerocs no pewweHuto kadeapbl MOryT ObiTb y4TEHbl MNpwU
npoBefeHMM MPOMEXYTOYHOW aTtTectaumn. [lpy HecornacuuM CTydeHTa, emy [fgaeTcs
BO3MOXXHOCTb MPONTU MPOMEXYTOYHYHO aTTecTtauuto (6es3 yyeTa ero TeKywmux aTrectauun) Ha
06X OCHOBaAHUSAX.

Mpn npoBegeHnn 3a4€Ta y4YUTbIBAOTCS pesynbTaTbl KOHTPOSIbHOM paboTbl U y4MTbiBAETCS
BbICTaBnsiemas npenogaBaTerniem oLeHka 3a paboTy B xo4e npakTUYeCKUX 3aHATUN.

Ecnn y obyvatoweroca ectb MONOXUTENbHasi OLeHKa MO KOHTpPOnbHOW pabote u
NOSNIOXNUTENbHAA OLEHKa paboThbl B XoA4e 00y4eHMs No NpakTuKe, TO BbICTaBnseTCcAa 3a4éT. Ecnu
oby4varowmnmnca He NMeeT NOMNOXUTENbHON OLEHKM MO KOHTPONbHOW paboTe unn NpakTuke, Unm
He cornaceH C 3TOM OLEHKOW, OH MOXET OTBETUTb Ha COOTBETCTBYHOLME BOMNPOCHI B X04e
3ayéra.

[MpuMepHbIM NepeyYeHb BONPOCOB:

BbiBOAbl OCHOBHbIX YPaBHEHMIN TMAPOANHAMUKMN.

MpoctpaHcTBa CoboneBa. Teopembl BIIOXXEHWM.

Onpepaenexve npoctpaHcTBa V. Hopma npocTtpaHcTBa V.

Onpegenexne n Hopma npocTpaHcTea H.

3HaKOMCTBO C MateMaTU4ecKom MOAENbIO.

BbiBog onpegenexus cnaboro pelleHus.

OnepaTtopHas TpakToBKa 3agayu.

BcnomorarenbHas 3agava.

OnepaTtopHas TpakToBKa BcnomoraTenbHbiX 3agady. CBoncTBa onepaTopos.
Cxema annpokCMMauMOHHO-TONONOMMYECKOro MeToaa.

[okasaTenbCTBO CXOQMMOCTU PELLEHMI BCMOMOraTeNbHbIX 3a4ady K peLleHs M OCHOBHOW 3a4ayu.
0 AnNpUopHbIE OLEHKN peLLEHUN.

1 Teopus TONONOrM4YECKON CTENEHM.

RPIRPRONOOOR_WARWINE

[nsa oueHnBaHWs pe3ynbTaToB 06y4YeHWst Ha 3a4eTe UCMOMb3YTCA criefyolmMe nokasaTenu:
1) 3HaHVE TeopeTUYECKNX OCHOB;

2) ymeHue pelaTb 3agayum nabopatopHom paboTbl;

3) ymeHue paboTtatb C UHPOPMALIMOHHBIMU PeECypcamMu;

4) ycnewHoe NpoxoxaeHue TeKyLlen atTectaunm.

[ns oueHnBaHMA pe3ynbTaToB 06yYeHMs Ha 3a4eTe UCNONb3YeTCs WKana: «3a4TeHo», «He
3a4TeHO.

CooTHOLLEeHNe NokasaTenen, KpUTepmeB U LWKarbl OLEHMBAHWS pe3ynbTaToB 06y4eHus:

| Kputepumn oueHMBaHUA KOMMETEHLMIA | Wkana oueHoK




BcectopoHHee, cuctemaTtuyeckoe v rnybokoe 3auTteHo
3HaHWe y4yebHO-NporpamMmmHOro Matepuana,
yMeHue cBOOOAHO BbINONHATL 3a4aHuns,
npeaycMOTpPeHHbIe NporpaMmon. YCBoeHme
B3aVMOCBSI3e/ OCHOBHbIX MOHATUA OUCUMNNNHDI B
NX 3Ha4YeHUmn ans npuodpeTaeMon Npodeccumn.
Mpobenbl B 3HaHMAX OCHOBHOMO y4ebHo- He 3auTeHo
nporpammMHOro Matepuana, npMHUMnuanbHble
OLUMOKM B BbINOMHEHUN NPEegYCMOTPEHHbIX
nporpaMmon 3agaHun.

20.3 doHA OLEHOYHbIX cpeAcTB CHOPMUMPOBAHHOCTM KOMMETEHUUNA CTYAEHTOB, peKoOMeHOyewmbln Ans
npoBeAeHUsi AMarHoCTU4Yeckux pabor

Ne1 3anonHuTe nponyck.
MpoctpaHcteo V ={V:VE L, (Q),}
a) divv(t,x)=0.

6)divv(t,x) #0.

OrtgeT: a)

Ne2 B onpeneneHumn cnaboro pelleHuss HadansHo—kpaeson 3agauv dyHkuna VE W ynoenetsopseT npu mobbix
@€V uHTerpanbHOMy paBEHCTBY W HayanbHOMY YCMOBWIO V(O): a. [na uHTerpanbHOro paBeHCTBa 4reH

aKBMBaneHTHbIN v/V HavyanbHO—KpaeBoit 3a1a4n UMeeT BU,.

a)J.Vv V pdx.
Q

G)J.VVZV(/)dX.
Q

B) '[VV+V¢dX.
Q

OrtBeT: 6)

Ne3 OnepaTopHOe ypaBHEHNE NMEET BUL;:

(1, A+J)W +wAv+Nv—B(v)=f,

roe Nv(t) nmeeT BUA

t

a).[h(s,t)- Av(s)ds.

0

t

6) J h(s,t)Av(s s .

0

t

B) j h(s,t)+ Av(s)s.

0

OTBeT: 06)

Ned4 OnepaTopHOe ypaBHEHWe UMEET BUA:

(o A+J)W +wAv+Nv—B(v)= f,



roe <AV,¢)> nmMeeT Bug,
a)JVV-V(/)dX.
Q
G)IVV:V(pdx.
Q
B) '|.Vv+Vgodx.
Q

OTBeT: 6)

Ne5 OnepaTopHoe ypaBHeHUe NMeeT BUA:

(1, A+ IV F 1, Av+Nv-B(v)= f,

roe <B(V),(p> nmeet Bug

OrtBeT: 6)

Ne6 OnepaTopHOe ypaBHEHNE NMEET BUA;:

(1, A+ IV F 1, Av+Nv-B(v)= f,
roe <J,gp> nMeeT Bug

a)JQ v-q@d X

6){; v dXx
B)L v+od X

OtBeT: 06)

Ne7 OnepaTopHOe ypaBHEHUE NMEET BUA;

L(v)—-K(v)=(f,a),
roe L(v) umeeT BUj

a)(/,12A+J)v

6) (ﬂ2A+ J )V F i AVHNVY,
B) i AV+NVV,_, .

OtBeT: 06)

Ne8 OnepaTopHOe ypaBHEHWe UMEET BUA:



L(v)-K(v]=(f,a],
rae K(v) nmeet Bug

a) B(V)
6)(B(v)0)
B) 0.
OTBeT: 6)

Ne9 [1ns onepaTopHOro ypasHeHUs

L(v)=nK(v)=n(f.a,
nMeeT MeCTO cneayroLwiada anpunopHasa oueHKa:
a) v |,=¢C
6) [v || <C

8) v i, #C.

OrtBeT: 6)
Ne10 BepHo nu, 4TO pelLeHne CucTemsl
OV . OV .
—+> v,—-Divo +Vp= f;

div v(t,x)=0;

Vi (x) = al(x);

V|Q><[O,T)

€JNHCTBEHHO?

a)oa
0) HeT.

OtBeT: a)

Ne11 CywectBoBaHMe criaboro pelleHnsi 4OKa3biBaeTCs C MOMOLLbIO Teopuu
a) MHTerpanbHbIX NpeobpasoBaHui
6) ctreneHwu Jlepe-llaynepa
B) onepaTopHOu Teopum
OtBeT: 06)
Kputepum n wkanbl oueHnBaHuA 3agaHnm ®OC:

1) 3agaHug 3akpbiToro Tuna (BbI0Op 04HOro BapvaHTa OTBETa, BEePHO/HEBEPHO):

e 1 6ann — ykasaH BEpHbI OTBET;
e 0 6annoB — ykasaH HEBEpPHbIN OTBET.

2) 3apaHng oTKpbITOro TMna (KOPOTKUN TEKCT):




e 2 6anna — ykasaH BEepHbIil OTBET;
o 0 6annoB — ykasaH HEBEPHbIN OTBET.

3) 3agaHug oTKpbITOro Tuna (4YMcno):

e 2 6anna — ykasaH BepHbIN OTBET;
e 0 6annoB — ykasaH HEBEpPHbLIN OTBET.

3apaHua paspgena 20.3 peKoMeHAYHOTCA K MCMNOMb30BaHUIO NpuU  NpoBeAeHUuU
ANarHOCTUYECKUX paboT C Lenbio OLEeHKU OCTaTOYHbIX pe3ynbTaTOB OCBOEHUS AaHHOMU
AUCLUUNIUHBI (3HAHUX, YMEHUIN, HAaBbIKOB).

Mporpamma pekomeHgoBaHa HMC maTtemaTtudeckoro dakynbteta npotokon Ne 0500-03
oT 24.03.2022 .
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