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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

B1.B.[1B.02.01 KayecTtBeHHble cBOMCTBaA PyHKUUMU 'PUHA pa3Honopsaa-
KOBbIX KpaeBbIX 3aaay Ha rpadax

1. Kog u HaumeHoBaHMe HanpaBneHus noarotoBkn: 02.04.01 MatemaTuka 1 KOMMbtoO-
TEpPHbIE HayKn
2. Mpochunb NoAroToBKN: MaTeMaTUYECKOE U KOMMNbIOTEPHOE MOLENMPOBAHME

3. KBanudumkaumsa BbINyCKHUKA: MarncTp

4. ®opma obpa3oBaHUA: O4Has

5. Kacheapa, oTBevarowas 3a peanusaumio QUCLMNIUHBI: PYHKLMOHANBLHOIO aHanmsa
N onepaTopHbIX YpaBHEHUIA

6. UcnonHutenu nporpammbl: benornasosa TatesiHa BnagumupoBHa, K.d).-M.H., AOUEHT

7. PekomeHaoBaHa: Hay4yHO-METOAMYECKUM COBETOM MaTemMaTU4eCcKoro oakynbTeTa,
npoTokos ot 28.03.2024, Ne 0500-03

8. YuebHbIn roa: 2025-2026 CemecTp(bl): YeTBEPTLIN



9. Llenu 1 3agaym y4e6HOM AUCLUNIIUHDI:
Llenamun ocBoeHns y4ebHOM ANCUUNIINHDBI ABASIKOTCS: U3YYeHNEe Ka4yeCTBEHHbIX CBONCTB

dyHKUMKM ['prHa pasHONOPSAKOBbLIX KpaeBbliX 3a4ay Ha rpadax.

3agaun yyebHOM ANCUUNNHBIL: NOAPOOHO M3y4nTb CBOMCTBA (PYyHKLUMM [prHa Anst ykasaH-
HbIX KpaeBbIX 3agav.

10. MecTo yyebHOM AncCUMNNUHBLI B cTpyKType OOI:

yyebHasa ancumnnuHa Metoabl yHKUMKM puHa nccneaoBaHus KpaeBblx 3a4ay OTHOCUTCA
K K YacTn, opMmnpyemMomn yyacTHMKamn obpasoBaTternbHbIX OTHOLEHUIN, 6rnoka b1.
TeopeTnyeckon M NpPakTU4eCcKon OCHOBOW ANsi OCBOEHMS y4ebHon aucumnnnHbl «KavecT-
BEHHble CBOMCTBa (PyHKUMM [pMHA pa3HONOPSAKOBLIX KpaeBblxX 3aday Ha rpadax» asns-
I0TCA 3HAHMSA, YMEHMSA N HaBbIKM CTYAEHTOB, NpMOBpeTEHHbIE B pe3ynbTate U3ydeHns ma-
Tepuana cnegyowmnx KypcoB: OCHOBHblE OUCUUMMANHBI U UX pa3genbl, Heobxoanmble Ans
YCBOEHMS Kypca:

— «MaTtematnyecknin aHanma» (npomssoagHasa N auddepeHuman QyHKUMN, HeonpeaeneH-
HbIN U onNpeaeneHHbIN UHTerparbl, YaCTHbIE NMPOU3BOAHbIE, HENPEPbLIBHOCTL);

— «dnddepeHumnancHble ypaBHeHUs» (anddepeHunanbHble YpaBHEHNSA BbICLLUMX NOPSA-
KOB, NUHenHble anddepeHunanbHblie YypaBHEHNSA N CUCTEMbI, KpaeBble 3afaun);

— «Anrebpay, «JlnHenHasa anrebpa» (MaTpuubl, onpeaenuTenn, TeoOpeMbl O paspeLLuMMo-
CTU NMHENHbIX CUCTEM).

— «BapunaumoHHoe ncumcnenme» (Bapuaums yHKUnMoHana)

OucumnnuHa «KayecTBeHHble cBOMCTBA (PyHKUMM [pMHA pasHOMOPSAKOBbLIX KpaeBblX 3a-
Aad Ha rpachax» aBnseTca HeobxooMMon s YCBOEHUs y4ebHbIX KypcoB No MatemaTnye-
CKOMY MOENMPOBAHNIO MEXaHNYECKUX CUCTEM, (PU3SKKE.

11. MnaHupyemble pe3ynbTaTbl OOy4YeHUs Mo AUCUMUNIIMHe/MOAYNIO (3HaHUSA, yMe-
HUsl, HaBblKK), COOTHECEHHbIe C MNaHUPYyeMbIMU pe3ynbTaTaMU OCBOEHUsi o6pa3o-
BaTesIbHOM NporpamMmMbi (KOMNeTeHUUAMU) U UHAUKATOPAMU UX AOCTUKEHUA:

Kop HassaHwue komne- Koa(bl) WugukaTop(bl) lMnaHnpyemble pesynbTaTtbl 0Oy4eHus
TEHLMU
CrnocobeH  TpoBo- Bnageet HaBblkamMK | 3HaTb: METOAbl aHanM3a Hay4YHOTEXHMUYECKOM
JUTh paboThl MO 00- aHa/Msa HaydHO- | npuTepaTypbl
paﬁOTKe U aHAIN3Y TEXHUYECKOUN NUTEPa-
Hay4HO- Typbl no TeMaTuUKe .
B P MPOBOAUMBIX UCCTEAO- YMeTb: NpoBOAUTL aHanu3 Hay4YHOTEXHNECKOM
(bOpMaIII/II/I W pe3yiib- ;\Ilﬁ BaHWN Ha pPYCCKOM WU mTepaTypbl Mo Teopun nonyrpynn JTIMHEUHbIX
TaTOB HccNenoBaHMil | T LpYyrux siblkax OrpaHnyYeHHbIX onepaTopoB
B objactH Marema-
THYECKOIO U KOMIIb- Bﬂa,qub: HaBblKaMn aHann3a Hay4yHOTEeEXHNU4Ye-
o IOTEPHOTO  MOJIEIH- CKOWM nuTepaTtypbl MO TEOPUM MOMYrpynn orpaHu-
= POBaHMs Pa3IMYHBIX YeHHbIX OnepaTopoB
MPOLIECCOB YmeeT obpabaTbiBaTh, | 3HaTb: 06NacTb NPUMEHEHMS TEX UITM METOAOB
aHanMsnpoBsarb W | NOCTPOEHUSI MaTeMaTUYECKNX Moaenen
obobwate  nonyyeH-
~ HYl0  MHGOPMALMIO  C | yieTh: anekBaTHO MHTEPNPETUPOBATL Napa-
‘;-“ HENbIO PEIEHNS HAYY | \1a1pL) ceTeBbIX TEXHUYECKUX CUCTEM
X HbIX 3asau
Bnagetb: HaBblikamn 06paboTkM nonyyYyeHHowm
WHpopmMaLmm ana NOCTPOEHUsT afeKBaTHbIX Ma-
TEMaTUYEeCKNX Moaenen

12 O6bemM ancumninunHbl B 3a4eTHbIX eAuHMUax/yacax — 2/72.
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dopma NPoMeXyTOYHOM aTTecTauumn — 3ayeT

13. Buabl yue6Houn paboThbl:

TpynoemMKocTb
Bupg yyebHor paboTbl Bcero Mo cemecTpam
Ne 4
AyauUTOPHbIE 3aHATUSA 40 40
nekuum 20 20
B TOM YuUChe: npaxkTnyeckne 20 20
nabopaTopHble - -
CamocTosiTensHasa pabota 32 32
B TOM Ymucne: Kypcosas paboTa (NpoekT) - -
dopma NpoMeEXyTO4YHON aTTecTaumm 3a4yem 3aver
(3a4em — 44ac.)
UToro: 72 72

13.1. Conepsxanmne AMCHMILIMHBI

n/n Peanusauus
HaumeHoBaHue pasgena gucuu-
pasgena guc- CopepxaHve pasgena QUCUUnIvHbI NAWHbBI C MTOMO-
LUUNNUHBI LU0 OHITaNH-
Kypca, QYMK *
1. Nekuunm
1.1 ®dyHkUMA [puHa KpaeBoW 3agadn Ha oTpeske (OocHoBHble | https://edu.vsu.ru
®dyHKumA MpuHa . .
onpeaneHusa u noHaTtus). OyHkums MpuHa kpaeson 3agayum 2- | /course/view.php
Ha oTpeske -
ro nopsigKa Ha oTpeske. ?id=5968
1.2 ®dyHkuma MpuHa kpaeBow 3agaym Ha rpade (OCHOBHble onpe-
aeneHns n noHstus). OyHkums pyvHa kpaeBoOW 3ajayn Ha
®dyHkuma MpuHa | rpadpe (ee nNocTpoeHwe, npenctaBneHne peleHus kpaesow | https://edu.vsu.ru
Ha rpacbe u ee | 3agaun B uHTerpanbHoMm Buae). CeounctBa dyHkumm [puHa | /course/view.php
CcBOMCTBa KpaeBon 3agayn Ha rpade (HENpPepbIBHOCTb, CUMMETpUY- | ?id=5968
HocTb). CBowcTBa yHKUMM pUMHaA KpaeBon 3adayn Ha rpade
(3HaKoperynsapHocThb).
1.3 ®dyHkuma MpuHa kpaeBor 3afdayn 4-ro nopsigka Ha rpade.
®yHkuma MNpuHa | MNocTaHoBka 3agjaun. Paspewwmmoctb. ®yHKkuma MpuHa kpae- .
_ https://edu.vsu.ru
ONd KpaeBblX | BOM 3agayun 4-ro nopsaka Ha rpadpe. lNMpuHUMn makcumyma. .
. /course/view.php
3apad 4-ro no- | Metoa peaykumn. ®yHkuma MpuHa kpaesBoun 3agayum 4-ro no- 21d=5968
psaaka Ha rpadpe | pagka Ha rpade. dakTopusaums auddepeHumansHoro one- |
patopa. 3HaKkoperynspHoCTb.
1.4 PasHonopsigkoBble kpaeBble 3afadm Ha rpadpax. [NoctaHoBka
®yHkumst MpuHa 3apaun. Kputepuit HeBblpoXaeHHOCTU. KpuTepuin BbIpoXXaeH-
HocTu. PasHonopsakoBskle Kpaesble 3agadn Ha rpadax.
pasHonopsgKo- .
BLIX KDAEBbIX MpuHUMn makcumyma. OyHkumA MpuHa pasHONOPSOKOBbIX https://edu.vsu.ru
32 aqua rpa. | KPaesbix 3anay Ha rpachax. PyHkuus NpuHa pasHonopsgko- /course/view.php
cpaf(l " ce cé)oﬁ- BbIX KpaeBbIX 3a4ad Ha rpadax. HenpepbiBHOCTb. PyHKUMSA ?id=5968
cTBa "pmHa pa3HONOPSAKOBLIX KpaeBbIX 3a4ad Ha rpadax. 3Hako-
perynsipHocCTb.
2. MMpaKkTnyeckune 3aHAaATUA
2.1 . https://edu.vsu.ru
®dyHkuua MNpuHa ®dyHkuma puHa kpaeBon 3agadyn Ha oTtpeske. PyHkuuA Jcourselview.oh
Ha oTpeske pmHa kpaeBow 3afaym 2-ro nopsigka Ha oTpeske. 21d=5968 -Php
2.2 | OyHkuma MNpyuHa | MNoctpoeHne dyHkuma [puHa kpaeBon 3agauvm Ha rpadpe. | https://edu.vsu.ru

Ha rpade u ee
CBOWCTBA

CeovicTtBa ¢yHKuMU ['puHa KpaeBoKn 3a4ayun Ha rpade (Henpe-
PbIBHOCTb, CUMMETPUYHOCTL). CBoWMcTBaA pyHKUMM [puHa

/course/view.php
?id=5968
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KpaeBoW 3a4a4un Ha rpade (3HaKkoperynspHocTb).

2.3 | ®yHkuusa puHa
Ansi KpaeBblX
3agad 4-ro no-

psgka Ha rpadge

Pa3spelummocTts kpaeBor 3agayuv 4-ro nopsigka Ha rpadoe. | https://edu.vsu.ru
dyHkumsa puHa kpaeBor 3agayn 4-ro nopsigka Ha rpadpe. | /course/view.php
MprHUMN MakcuMyma. 3HakoperynspHoCTb. ?id=5968

2.4 | ®yHKuma MpuHa
pasHonopsako- | PasHonopsgkoBblie Kpaesble 3adadn Ha rpadpax. [octaHoBka
BbIX KpaeBblX | 3agadqn. Kputepuin HeBblpoxaeHHoCTU. PyHKkums pyuHa pas-
3agad Ha rpa- | HoOMopsiAKOBbIX KpaeBblx 3agay Ha rpadpax. HenpepbIiBHOCTb.

https://edu.vsu.ru
/coursel/view.php

y ?id=5968
hax n ee cBOM- | 3HaKOpPEerynsipHOCTb.
cTBa
3. llabopaTopHbie paboThbl
13.2. Tembl (pas.qen bl) JUCIUTUIIMHBI U BUJBI 3aHATUN
Ne Bugbl 3aHsaTUN (4acoB)
HavnmeHoBaHue Tembl =
n/ Jlex- MpakTuye- CamocTosiTenbHas
(pasgena) gucumnnumHel JlabopaTopHble Bcero
n umn cKkue paboTta
®yHKuma NpruHa Ha oTpeske 4 4 6 14
DyHKLMSA van-rfl Ha rpacdpe un 6 6 10 29
ee CBoncTBa
®PyHKkuma MpyuHa ans Kpaesbix 4 4 6 14
3agad 4-ro nopsigka Ha rpadge
®PyHkuma NpuHa pasHonopsa-
KOBbIX KpaeBbIX 3a4a4y Ha 6 6 10 22
rpadax n ee CBOMCTBa
Wtoro: 20 20 32 72

14. MeToan4yeckune ykasaH1Ma Ans ooy4aroLmnxXca No 0CBOEHUIO AUCLUMNSIIUHDbI

OcBoeHne ancumMnnuHbl NpeanonaraeT He TONbKo 06sa3aTenbHOe noceweHne oby-
YalLWMMCA ayaAUTOPHbIX 3aHATUIA (NabopaTopHbIX 3aHATUIN) U aKTUBHYIO paboTy Ha HUX, HO
N CaMOCTOATENbHYIO y4ebHY0 AeATeNbHOCTb, HA KOTOPYI 0TBOANTCA 32 Yaca.

CamocToaTenbHaa y4yebHasa OeAaTenbHOCTb CTYAEHTOB MO gucuunnvHe «KayecT-
BEHHble CBONCTBA (PYHKUUKM ['pMHA pa3HONOPSALKOBbLIX KpaeBblX 3a4ay Ha rpadax» npea-
nosiaraeT BbINOJSIHEHWE CreayoLwWmxX 3agaHun:

1) camocToaTenbHOE M3yyeHne yd4ebHbIX MaTepuanos no pasgenam 1-4 ¢ ucnone-
30BaHMEM OCHOBHOW W [OOMOMHUTENBHOW nUTEepaTypbl, MHPOPMALNOHHO-CNPABOYHbIX W
NMOWNCKOBBIX CUCTEM;

2) NOAroTOBKY K TEKYLLUMM aTTecTaumsiM: BbINOSNIHEHNE MpPaKTUYEeCKMUX 3adaHui, ca-
MOCTOSAITESIbHOE OCBOEHME NOHATUNHOIO annapaTa no Kaxxaown Teme.

Ocoboe BHMMaHME 0ByYaloLMXCS HanNpaBfsieTCs Ha OCBOEHME MPaKTUYEeCKUX Me-
ToAOB AndbdepeHUMpoBaHns, NHTErpMpoOBaHns, pelleHus anrebpauyeckux, anddepeH-
umnanbHbIX U MHTerpanbHbIX YpaBHEeHUn. KayecTBEHHOE BbINOSIHEHME MPaKTUYECKUX 3aga-
HUW nogpasymeBaeT MONHOLEHHOE M3yYeHVe UM MakCuMasibHOe 3aeNCTBOBaHMEe BCeX
npegocTaBneHHbIX obyvarowmmMmes MHPOPMaLMOHHO-KOMMYHUKALUMOHHBLIX pecypcoB. [pu-
opuTeTHOM ABnsieTcs paboTa ¢ 06Lea0CTYNHBIMU COBPEMEHHBIMW NakeTaMu NPorpamMm.

Bonpocbl NEKUMOHHbIX N NPaKTUYECKMX 3aHATUIN ODCYXKOAKTCA Ha 3aHATUNAX B BUAE
YCTHOrO onpoca — MHAMBUAYaNbHOro n poHTansHoro. Mpyn NOAroTOBKE K NEKUWNOHHBIM 1
nabopaTopHbIM 3aHATUA O0By4YalLMMCA BaXXHO NMOMHUTb, YTO UX 3aJaya, oTBeYyas Ha OcC-
HOBHbIE€ BOMPOCHI NJiaHa 3aHATUA U OONONHUTENbHbIE BONPOCHI NpenoaaBaTens, nokasaTb
CBOW 3HAHWS M KPYro3op, yMeHMe JIorM4yeckn nocTpouTb OTBET, BriajeHue matemartunye-
CKMM annapaToM M MHble KOMMYHUKATUBHbIE HaBbIKM, YMEHNE OTCTanmBaTb CBOK Npodec-
CVOHarnbHYy0 nosnuuio. B xoge ycTHOro onpoca BbIABNATCA AeTann, KOTopble MO Kaknum-
TO NpUYMHaM OKasanuncb HeLOCTAaTOYHO OCMbICIIEHHbIMU CTYAEHTaMn B xoae y4ebHbix 3a-
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HATWIA. Tem cambiM ONPOC BbINOSHAET BaXHeWLLMe 0by4atoLLyto, pa3BmBatoLLyO 1 KOPPEK-
TUPYIOLLYIO (PYHKLUMK, NO3BONSET CTYAEHTaM ydeCTb HeaopaboTkM 1 n3bexartb ux npu nog-
rOTOBKE K MPOMEXYTOYHbIM aTTectaumnam (4 cemecTp — 3a4erT)

Bce BbINoOMnHsAeMble CTyAeHTaMu CaMOCTOATENbHO 3a[aHus (BbINOSIHEHUE MNpPaKTu-
YecKkux 3afaHuin) nognexart nocrneayllwen npoBepke npenogasatenem. Pesynetathl Te-
KyLMX aTTecTauun y4mTbiBalOTCA NpenogasaTesnieM npu npoBeAeHUn NpOMEXYTOYHON aT-
TecTtauum (4 cemecTtp — 3a4er).

B cnyyae HeobxogmumocTn nepexona Ha ANCTAHUNOHHBIM pexnm obyvyeHns ncnonb-
3yeTCs 3NeKTPOHHbIN Kypc «KavecTBeHHble cBoMCTBa (PYHKUMKU [pvHA pa3HOMOPSAKOBbIX
KpaeBbIx 3agad Ha rpadax» (URL:https://edu.vsu.ru/coursel/view.php?id=5968) Ha nopTa-
ne «ANEeKTPOHHbIN yHMBepcuTeT BI'Y».

15. nepe‘-IEHb OCHOBHOM ¥ AOHOHHMTeanOﬁ nutepaTtypbl, pecypcoB MHTEpHeT, He-
OGXODMMI:IX And ocBOeHUA ANCUUNINHDBI

a) OCHOBHas nurteparypa:

Ne n/n MCTOYHNKK

MokopHeili 10.B. [ugpgepeHyuanscHelie ypasHeHUa Ha 2eomempuyeckux epagax / F0.B. MMokopHobil, O.M. lNeHKuH,

1.
B./1., Mpadues. boposckux. K.I1. /lazapes, C.A. LLlabpos -M. : duzmamaum, 2004. — 272 c.
2 Apnoaba B. U. JlonosHUTENbHBIE TJaBbl TEOPUH OOBIKHOBEHHBIX IU(QEpeHIHaNbHbIX YpPaBHEHUH !

VYueb.mocobue as Gpusnko-mar.cuei.By3os / B. M. Apunonsa .— M. : Hayka: ®usmartaur, 1978 .— 304 ¢

6) mononHuTenbHasa nNuTepartypa:

Ne n/n NcToYHMK
3. Halimapk M.A. /luHeliHbie dugppepeHyuansHbie onepamopsl / M.A. Halimapk — M.: Hayka, 1969. - c.
4 Kamke 3. Cnpaso4HUK no o06biKHOBEHHbIM OugepeHyuansHoim ypasHeHuam / 3. Kamke — M.: duszmamaum, 1961. -
) c.
Boposcknx A. B. Jleknuu mo oObIKHOBEHHBIM IH(GepeHIIaTbHBIM YpaBHeHMsIM : [yueOnuk] / A.B. bo-
5 poBckux, A.W. IlepoB .— 2-¢ u31., uctp. u gon. — BopoHex : M3garenbcko-monurpaguaecKuii IeHTp
' Boponexckoro rocyiapcTBeHHOro ynupepcutera, 2014 .— 548 c.
6 Kpacnoceasckuii M. A. Oneparop caura no tpaekropusim nuddepeHumansHpx ypasHenuit / MLA.

Kpacnocensckuii .— M. : Hayka, 1966 .— 331 c

Herposekuii U. I'. Jlexiuu no teopun 00ObIKHOBEHHBIX AU (GEepeHIINaIbHBIX YPAaBHEHUH | YUEOHUK st
7. CTyI. MeX.-Mar. crierpanbHocTed yH-ToB / WL.I'. TlerpoBekuid ; [Tox pen. A.Jl. Meimikuca, O.A. Orneiinuka
.— M. : I3a-Bo Mock. yH-Ta, 1984 .— 295 c.

Houtpsirun JI. C. O6bikHOBeHHBIC MU (EpeHIIHATBHBIC YPABHCHUS | YICOHUK [UIS CTY[A. MaT. CIeIl. VH-

8. toB / JI.C. IlonTpsirmH .— 5-¢ m3x. — M. : Hayka, 1982 .— 331 ¢

9 benoenaszosa T.B. O nonoxwumesnsvHoli 06pamumocmu pa3HOMopsAOKossix 3a0a4 Ha epagax / KaHOudamckaa ouc-
cepmayus — Bopores, 2003. — 128 C.

10 @ununnoe A. @. C6opHuUK 3a0a4 o OudepeHyuansHbIM ypasHeHuam / A.d. duaunnos .— M. ; Uxncesck : PX/,

2000.— 174 c.

B) MHOPMaLUMOHHbIE 3MEKTPOHHO-06pa3oBaTeibHble pecypchbl:

Ne n/n NcTouHumKI
Hay4dHas 3oHanbHas 6ubnuoteka BopoHexXcKoro rocygapCcTBEHHOrO yHMBepcuTeTa :
OnNeKTpOHHbIV KaTasor : https://www.lib.vsu.ru/ .

1



https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=23623&TERM=Арнольд,%20Владимир%20Игоревич%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=15411&TERM=Боровских,%20Алексей%20Владиславович%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=23623&TERM=Красносельский,%20Марк%20Александрович%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=23623&TERM=Петровский,%20Иван%20Георгиевич%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=23623&TERM=Понтрягин,%20Лев%20Семенович%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=23623&TERM=Филиппов,%20Алексей%20Федорович%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/)
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16. NMepeyeHb y4eOHO-MeTOANYECKOro o6ecneyeHuss AN CamoCcToATeNbHOM paboThbl
(y4ebHOo-Memoduyeckue pekomeHdayuu, rnocobusi, 3adavyHuUKU, MemoOUYECKUE yKa3aHUsl o B8bIMO/IHEHU
rpakmu4eckux (KOHMPOJIbHbIX), Kypcoabix pabom u dp.)

Ne n/n NCTOYHNKK
MokopHeili 10.B. [AugpgepeHyuanscHele ypasHeHUs Ha 2eomempuyveckux epagax / 10.B. MokopHsil, O.M. [MeHKuH,

1.
B./1., Mpadues. boposckux. K.I1. /lazapes, C.A. LLlabpos -M. : dusmamaum, 2004. — 272 c.
2 Apunoaba B. U. JlonoxHATENBPHBIE TIIaBBl TEOPHH OOBIKHOBEHHBIX TU(QepeHINaIbHBIX YpaBHEHUH !

Yueb.nocobue s pusznko-mar.crenr.By3oB / B. 1. ApHonsn .— M. : Hayka: ®usmariut, 1978 .— 304 ¢
3. Halimapk M.A. /luHeliHbie dugppepeHyuansHbie onepamopsl / M.A. Halimapk — M.: Hayka, 1969. - c.

Kamke 3. Cnpaso4HUK no 06bIKHOBEHHbIM QU hepeHyuansHbiM ypasHeHuam / 3. Kamke — M.: dusmamaum, 1961. -
c.

Boposckux A. B. Jlexiun o 0ObIKHOBEHHBIM an(depeHIaIbHbIM YpaBHEHUM : [yueOHuK] / A.B. bo-
poBckux, AW IlepoB .— 2-e u3n., uctp. u gon. — Boporex : M3garenscko-monurpaduaeckuii eHTp
Boponexckoro rocy1apcTBeHHOro yHuBepcutera, 2014 .— 548 c.

Kpacnoceabckuii M. A. OniepaTop caBHTa MO TpaeKTOPHsIM TuddepeHInanbHEIX ypaBHeHNH / MLA.
Kpacnocensckuii .— M. : Hayka, 1966 .— 331 c

Herponckuii U. I'. Jlexun mo Teopu OOBIKHOBEHHBIX MU GEpEeHINaIbHBIX YPaBHCHUH | YUSOHUK IS
7. CTyH. MeX.-MaT. crieransHocTed yH-ToB / WL.I'. [lerpoBekuii ; [lox pen. A.Jl. Memkuca, O.A. Oneituka
.— M. : I3a-Bo Mock. yH-Ta, 1984 .— 295 c.

Hontpsarun JI. C. O6bikHOBeHHBIE AU (epeHInaTbHbIe YpaBHEHUs ;| y4eOHHK JUIS CTYJ. MaT. CIiell. YH-

8. toB / JI.C. Ilontpsirnn .— 5-e u3n. — M. : Hayka, 1982 .— 331 ¢

9 benoenaszosa T.B. O nonoxmumersnsHoli 06pamumocmu pa3HonopaO0Kosslx 3a0a4 Ha epagax / KaHOudamckas Auc-
) cepmauyus — Bopone, 2003. — 128 C.

10. Dununnos A. @. C6opHUK 3a0ay Mo ougpepeHyuanbHbiM ypasHeHuam / A.@. dunaunnos .— M. ; Mxcesck : PX/,

2000.— 174 c.

17. O6pa3oBaTtenibHble TEXHONIOINMU, UCNONb3yeMblie NpU peanusauun y4ebHom guc-
UUNMUHbI, BKMOYasa AMCTaHUUOHHble obpa3oBaTtenbHble TexHonoruu (AOT), anek-
TpoHHOe oby4yeHue (J0), cmewaHHOe obGyyeHue):

Mpn peanunsaumm QNCLMNIIMHBI UCNOMb3YHOTCA cnegyowme obpasoBaTenbHble TeX-
HONOMMN: NOrMYECKoe NOCTPOEHNE AUCLMMIMHBI, YCTAaHOBIIEHNE MEXNPEeaMETHbIX CBA3EMN,
0603Ha4YeHe TeOPETUYECKOro N NPaKTU4YECKOro KOMMNOHEHTOB B y4eOHOM MaTtepuane, ak-
Tyanusaumsa NMYHOTO U y4eBHO-NPOdEeCcCNOHanNbHOro onbiTa 0ByYaloLWMXCS, BKITHOYEHNE
3N1eMEHTOB AUCTaHLMOHHbIX 06pa3oBaTenbHbIX TEXHOMOIMMN.

B npaktuyeckom 4actm Kypca MCMNONb3yeTcs CTaHAapTHOE COBPEMEHHOE Mpo-
rpammHoe obecneyeHne nepcoHanbHOro KoMnbloTepa.

B yactn ocBoeHus maTepuana NEeKUMOHHbIX U MPakTUYECKUX 3aHATUN, CaMOCTOS-
TenbHON paboTbl NO OTAENbHbIM pa3genam AUCUUMNINHBI, NPOXOXAEHUS TEKyLen u npo-
MEXYTOYHON aTTecTaumm MOXeT NMPUMEHSTLCA ANEKTPOHHOE 00yYeHne N AUCTaHUNOHHbIE
obpasoBaTtenbHble TEXHOMNOMMN, B YHAaCTHOCTM, SMEKTPOHHbIN Kypc «KayecTBeHHble CBONCT-
Ba dyHKLMM MpuHa pa3HOMNoOpPAAKOBbIX KpaeBblx  3agad Ha rpacgax»
(URL:https://edu.vsu.ru/course/view.php?id=5968) Ha nopTane «ONEKTPOHHLIN YHUBEPCU-
TeT BIMY».

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:
YyebHas aygutopus: cneumnanuanpoBaHHas mebenb

19. ®oHA OLEHOYHbIX CPEeacTB:

19. OueHo4HbIe cpeacTBa ANs NPoBeAeHUA TEKYLen U NPOMEXYTOYHOM aTTecTalum


https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=23623&TERM=Арнольд,%20Владимир%20Игоревич%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=15411&TERM=Боровских,%20Алексей%20Владиславович%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=23623&TERM=Красносельский,%20Марк%20Александрович%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=23623&TERM=Петровский,%20Иван%20Георгиевич%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=23623&TERM=Понтрягин,%20Лев%20Семенович%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=23623&TERM=Филиппов,%20Алексей%20Федорович%5B1,1004,4,101%5D&LANG=rus
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MopanokK OLEeHKN 0CBOeHMs obydatowmnmmcsa y4ebHoro matepuana onpegenseTcs
coAep)aHMeM crieayoLwmx pasaenos AUCLUMINHBI:

Ne HavnmveHoBaHue pasge- Komne- Mngnkatop(bl)
n/n | 7@ ancumnnvHel (moay- TeHunsi(v) OOCTMXKEHNS OueHouyHble cpeacTBa
ns) H KOMMeTeHUnn
®yHKkums NpyHa Ha oT- MK-2.1 .
1 peake MK-2 MK-2 2 [omaluHee 3agaHue, YCTHbIN ONpoc,
' ' npakTnyeckne 3agaHus
dyHKUMA pyuHa Ha MK-2.1 -
5 rpa)clpeL:'A ce (p38017|CTBa MK-2 MK-2 2 [omaluHee 3agaHue, YCTHBIN ONpoc,
’ ' npakTuyeckne sagaHus
®dyHkuma MNpuHa ons MK-2.1 .
3 prae;lblx 3:uaq 4n-ro MK-2 nK-2.2 [omalHee 3agaHue, YCTHbIM ONpoc,
nopsiaKa Ha rpade npakTuyeckne sagaHus
®PyHKkuma NpuHa pasHo-
MnK-2.1 o
4 NopAAKOBbIX KpaeBbIX MK-2 MK-2.2 [omaluHee 3agaHue, YCTHbIN ONpoc,
3agad Ha rpadpax u ee ' npakTudeckue 3agaHus
CBOWCTBA
MpomeyTouHas aTTectauus lMepeyeHb BONpocoOB
dopma KOHTpOns — 3a4éT [MpakTnyeckoe 3agaHue

20 TunoBble OoUEHOYHbIE CpeAcTBa U MeTOAMYECKUEe MaTepuanbl, onpeaensiowme
npoueaypbl oLueHUBaHUs

20.1 TeKywWwmMn KOHTPOJb yCNeBaemMocTun

Tekywas atrectaums NpoBOAUTCHA B COOTBETCTBUMU C [lonoXeHnem o Tekylien at-
TecTaumm obyyarLmnxcs nNo nporpaMmmam BbicLlero obpasoBaHna BopoHexckoro rocynap-
CTBEHHOIO YHUBeEpcuTeTa.

Tekylasa aTTectTaumns NnpoBoanTCSA B dOPME NpakTUYeCcKnx 3agaHum.

1.[JoMallHee 3adaHue BbIMNOMHAETCA KaXablM CTYAEeHTOM CaMOCTOSITENbHO U 0bCy-
XOaeTcs Ha criefyloLlem 3aHaTUN.

2. CTygeHTbl TpEHMpPYOTCA AOMa MOAENUPoBaTh MpPakTUYECKUX 3adad cuctemamu
andpdepeHumanbHbIX YpaBHEHUA BTOPOro U YeTBEPTOro NopsakoB C NOMOLLBK Npuknag-
HbIX MAKETOB UNN CO34al0T CBOM NporpamMmMbl U LEMOHCTPUPYIOT pe3ynbTaThl HA 3aHATUN.

Mpn Tekywem KOHTpOSie ypOBEHb OCBOEHUS Yy4YebHOM AUCUMMNIAUHBLI U CTEeneHb
CPOpMMPOBAHHOCTN KOMMETEHUNN ONpenensoTCs OLeHKaMN «3a4TeHO», «HEe 3a4TeHO».
KpuTepumn oueHuBaHus pesynbtaTtoB 06ydeHns npu TekyLen atrectaumn.

[na oueHnBaHWS pe3ynbTaToB KaXKAoW NabopaTOpHOW U KOHTPONbHOM paboTbl UC-
Nnonb3yeTCs wkKasa: «3a4TEHO», KHe 3a4TEeHO».

CooTHOLWEeHNe nokasaTenen, KpUTepMEB U LUKasbl OLEHMBAHUA pe3ynbTaTtoB obyye-
HWA NoKasaHbl B cnegytowen Tabnuue:

YpoBeHb cchopmupo- LWkana

KpI/ITepVIVI OLIEHNBAHNA KOMMNETEHLNN M
BaHHOCTU KOMNETEeHUNn OLEeHOK

MpY BbLINOMHEHNM MPAKTUYECKUX 3afaHui CTYOEeHT NpodeMoH- | [locTaTouHbIN ypoBeHb | 3auTeHo
CTpMpoBan B A0CTaTOYHOW Mepe: 3HaHWEe OCHOB COCTaBIlEHUs
KOMMbIOTEPHbIX NpOrpaMM Ans pelleHus TUNOBbIX mateMaTi-
YecKMX 3aay, UMeIOLLMXCA PecypcoB AN pelleHus npvknag-
HbIX MaTeMaTM4YeckUx 3adady, YMeHMe WCMonb3oBaTb CTaH-
JapTHble MakeTbl NporpaMMHOro obecrnievyeHuss Ans peleHus
TUMOBBLIX MaTemMaTU4eckMx 3agad, BnafgeHue Haeblkamu xpa-
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HeHus, noucka, cbopa, cucrtematusauumm, obpaboTkm n uc-
nosb3oBaHns MHdopMaLUN.

Mpun BbINOMHEHUN NPAKTUYECKUX 3adaHW CTyAEHT He npoge- - He 3a-
MOHCTpPMpOBan B [OCTaTOYMHOW Mepe: 3HaHMe OCHOB COCTaB- YTeHo
NEeHNst KOMMbIOTEPHBIX NPOrpaMM Ansi pelleHns TUNOBbIX Ma-
TeMaTU4YecKknx 3ajay, VMEILMXCA PeCcypcoB AN peLueHus
NpuKNagHbIX MaTeMaTUyYeckux 3afdad, yMeHue WUCMonb3oBaTb
CTaHOapTHble MakeTbl NporpaMMHoro obecneyeHus ons pe-
LUEHMS TUMOBBLIX MaTEMaTUYECKUX 3a4ad, BrafeHne HaBblkamu
XpaHeHus1, noucka, cbopa, cuctemaTusaumm, obpaboTkm n nc-
Nonb30BaHWsA MHOPMaLUM.

20.2 NMpomexyTo4yHasa aTrecTaumsa

I'Ipome>KyT0l-|Ha$| atTectauus B 4 cemMecTpe no ancuumniimHe 3akrno4vyaeTcd B 3aluTte
NPaKTU4ECKOro 3agaHuna n cobecenoBaHuu no TeopeTUn4eCKnMM BOMNMpocam.

lNMepeyeHb BONPOCOB K 3a4eTy:

1. ®yHKumMs [prMHa KpaeBoOW 3agaun Ha OTpe3ke (OCHOBHbIE ONPEANEHNs U NOHATUSA).

2. OyHKuuA MpuHa KpaeBown 3agayum 2-ro nopsiaika Ha oTpeske.

3. OyHKumA MpuHa KpaeBown 3agaym Ha rpade (OCHOBHbIE ONpeaneHNS N NOHATUS).

4. OyHKkuuna NpuHa KpaeBon 3adaudnm Ha rpadpe (ee nocTpoeHune, NpeacTaBreHne peLleHns
KpaeBoWn 3aga4dn B MHTerpanbsHOM BuUae).

5. CeonctBa byHKUmMKn puHa kpaeBow 3agayn Ha rpade (HenpepbiBHOCTb, CUMMETPUY-
HOCTb).

6. ConctBa pyHKUMK 'pUHaA KpaeBOW 3agaym Ha rpade (3HakoperynsapHocTb).

7. ®yHkuma NpuHa kpaeBon 3agaydn 4-ro nopsigka Ha rpadpe. NoctaHoBka 3agadn. Paspe-
LWMMOCTb.

8. ®yHKumA MpuHa Kpaesomn 3agayum 4-ro nopsiaka Ha rpadpe. MNpuHUMN makcumyma.

9. MeTtog peaykumnn. PyHkumaA NpuHa KpaeBon 3agaym 4-ro nopsigka Ha rpade.

10. ®akTopusaums anddepeHumansHOro onepaTtopa. 3HaKOPErynspHOCTb.

11. Pa3HonopsiakoBble KpaeBble 3a4a4ym Ha rpadhax. [octaHoBKa 3agayn.

12. Kputepuin HeBbIpOXaeHHOCTU. Kpntepuin BelpOXOEHHOCTM.

13. PasHonopsgkoBble KpaeBble 3agadn Ha rpadax. MNMpuHUun Makcumyma.

14. ®dyHkums [pvHa pa3HONOPAOKOBbLIX KpaeBbIxX 3aay Ha rpadax. HenpepblBHOCTb.

15. ®yHKUMs [prHa pa3HONOPSALKOBbLIX KpaeBbIixX 3a4ay Ha rpadax. 3HakoperynsapHocTb

[ns oueHnBaHMA pe3ynbTaToB 00y4YEHNS HA 3a4eTe NUCNOMb3YTCA crneaylwmne noka-
3artenu:
1) 3HaHMe TeopETUYECKNX OCHOB;
2) ymeHue pewlaTtb 3agayu;
3) ymeHue paboTaTb C anroputmamMu MeToo0B;
4) 3HaHWEe OCHOB PELLUEHUS TUMOBbIX MaTeEMaTUYECKMX 3aday;
5) ycnelwHoe NpoxoxaeHne TekyLemn atTrectaymm.
[ns oueHnBaHnA pe3ynbTaTtoB 0Oy4YEeHUs Ha 3a4eTe UCMONb3yEeTCs WKana: «3a4TeHoY,
«HE 3a4YTEHO».
CooTHOLLEHWE NoKa3aTenemn, KpUTEPUEB U1 LIKasbl OLLEHUBAHUA pe3ynbTaTtoB 06yYeHus:
KpuTepuu oueHnBaHna KoMneTeHuunin YpoBeHb chop- LLikana oueHoK

MMUPOBaAHHOCTH
KOMMEeTeHLINN
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lMonHoe cooTBeTCTBME OTBETA OBYy4YatoLerocs BceM nepednc- | losbiueHHbIl 3ayTeHo
NEHHbIM NMokasaTensm Mo KaK4oMy M3 BOMPOCOB KOHTPOMbHO- | YPO8EeHb
N3MepuTENbHOro Matepmana. YMeHne npumMeHaTb Ha npakTu-
Ke meToAbl U CpeAcTBa A peLleHns TUNoBbIX 3adad, ad-
(hEeKTMBHOIO UCMONb30BaHNSA PECYPCOB COBPEMEHHbIX 0-
BanbHbIX ceTen B UCCNefoBaHNAX.

HecooTBeTcTBME OTBETa OOYy4YatoLLerocs ogHoMy U3 nepeunc- | basossil 3auTeHo
NEeHHbIX Noka3aTtenen (K 0AHOMY M3 BOMPOCOB KOHTPOMbHO- ypo8eHb
N3MepUTENBLHOIro MaTepuana) 1 npaBusbHbIN OTBET Ha J0-
NONHUTENbBHbIN BONPOC B NpeAenax nporpamMmbi.

HecooTteeTcTBME OTBETa ObyyatoLerocsa nobbiv oByM U3 ne- | llopozossbili 3auTeHo
peyvmcneHHbIX nokasaTenemn n HenpaBuIbHbIN OTBET Ha J0- ypOo8eHb
NONHUTENbHbLIN BONPOC B Npeaenax nporpaMmmei.

HecooTteeTcTBME OTBETa ObOyyatowerocs nobbim 13 nepe- - He 3auteHo
YMCMEHHbIX NokasaTenen (B pasnuyHbiX KOMBUHaLUMSX Mo OT-
HOLLIEHMIO K BONPOCaM KOHTPOSbHO-U3MEPUTENbHOIO MaTe-
pvana).

B oTBeTe Ha OCHOBHbIE BONPOChI COAEPXKATCS OTPbIBOYHbIE
3HaHWs OCHOB, CNIOCOGCTBYIOLLMX PeLLUeHnto 3agay npodec-
CVOHanNbHOW AeATenbHOCTU , AOoNycKalTcs rpybble ownbku
npu AEMOHCTPaLMM YMEHUI NPUMEHSITb Ha NPaKTUKe MeToapbl
ANs pelleHns TUNoBbIX 3a4ay.

20.3 ®oHA OUEHOYHbIX cpeacTB CPOPMUPOBAHHOCTU KOMMNETEHUUN CTYAEHTOB, pe-
KOMeHAyeMbIn ANA npoBeAeHNs ANarHoCTUYeCKUX paboTt

MpuMepbl NpakTUYECKUX 3afaHUiA Ha 3a4eTe

Bapuanr 1

[nga 3agaHHOn Mogenu NoCTpoUTb KpaeByto 3aady, 4oKas3aTb HEBbIPOXAEHOCTb 3a4auun,
NocTpouTb PyHKUMIO MpuHa.

Bapuanr 2

Jns 3amaan



(exul”)" = f,(x),
_(X—u; =f2(X),

In x
u,(0)=0,
u,(e*)=0,
u,(e-0)-u,(e+0)=0,
u/(0)=0,
u/(e-0)=0,

Xy u2 —
(eu}) (e-0)- e (e+0)=0

1. YCTaHOBUTb HEBBIPOKJIECHHOCTB;
2. mocTtpouTh pyHKIwH [ prHA IBYXTOYCUHBIX 33]1aY;
3. moctpouTh GpyHKuHo ['prna obiei 3agaun.

[nsa oueHnBaHMsA pedynbTaToB 0Oy4eHMs Ha 3a4eTe MCNOMb3YTCA cneaylme nokasa-
Tenw:

1) 3HaHMe TeopeTUYECKNX OCHOB;

2) yMeHue pellaTb 3agauu;

3) ymeHue paboTaTb C anroputmamMv MeToo0B;

4) 3HaHMe OCHOB peLUeHWst TUNOBbIX MaTeMaTUYEeCKNX 3agau;

5) ycnewHoe npoxoxaeHne TekyLen atTectaymm.

[nsa oueHnBaHMsa pesynbTaToB 06y4eHMs Ha 3a4eTe UCMNOMb3YeTCH WKana: «3a4TeHoy,
«He 3a4YTEeHOY.

CooTHoOLLEHNEe NokasaTenemn, KpUTEPUEB U1 LIKasbl OLLeHUBAHUSA pe3ynbTaTtoB 06yYeHus:

KpuTtepun oueHrBaHNs KoMNeTEeHLNIA YpoBeHb cdop- Lkana oueHok
MUPOBAHHOCTU
KOMMeTeHUumn
MonHoe cooTBeTCTBME OTBETA OOYy4aloLerocs Bcem nepeync- | [1ogbiweHHbIl 3auTeHo

NEHHbIM NoKa3aTensam Mo KaxaoMy 13 BOMPOCOB KOHTPOSIbHO- | yPOBEHb
n3MepuTENBHOrO MaTepuarna. YMeHUe NpUMEHsiTb Ha NpakTu-
Ke MeToAbl U cpecTBa ANs peLUeHUs TUMNOBbLIX 3agad, ad-
(PEKTMBHOTO NCMOSb30BaHMST PECYPCOB COBPEMEHHbIX 10~
OanbHbIX CeTen B UCCNefoBaHUSX.

HecooTBeTcTBME OTBETA OOyyatoLerocs ogHomy M3 nepeunc- | basosebll 3auTeHo
NEHHbIX NokasaTernen (K O4HOMY N3 BOMPOCOB KOHTPOJIBHO- YpO8eHb
N3MEepUTENBHOIO MaTepuana) 1 npaBWUsbHbIN OTBET Ha J0-
NMONHUTENBHbIN BONPOC B Npeaenax nporpaMmmei.

HecooTteeTcTBME OTBETA ObOyyatowerocs nobbiv oBymMm M3 ne- | lopozossbili 3auTeHo
peyvmcneHHbIX nokasaTenemn n HenpaBunbHbIN OTBET Ha J0- ypo8eHb
NONHUTENbHbLIN BONPOC B Npeaenax nporpaMmei.

HecooTteeTcTBME OTBETa ObyyatoLerocs nobbiM U3 nepe- - He 3ayTteHo
YNCNEHHbIX NoKasaTenen (B pasnmyHbix KOMOMHaLMAX NoO OT-
HOLLIEHUIO K BONPOCaM KOHTPOMbHO-U3MEPUTENbHOIO MaTte-
pvana).




1

B oTBeTe Ha OCHOBHLIE BOMPOCHI COAEPXATCA OTPbIBOYHbLIE
3HaHWsi OCHOB, CMOCOGCTBYHOLLMX PELIEeHUNIO 3adaY Npodec-
CUOHanbHOM AEATENbHOCTU , AOMNYyCKaoTCs rpybble oLnGKu
MpY AEMOHCTPALUN YMEHMNI MPUMEHSTb Ha NPaKTUKE MeTobl
AN peLleHns TUNoBbIX 3aaay.




