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PABOYASA NPOrPAMMA YYEEHON OAUCLUMMIINHDI

B1.B.[B.02.01 KayecTBeHHble cBoMCcTBa (pyHKUUU pMHa pasHonopsaa-
KOBbIX KpaeBbIX 3afay Ha rpacpax

1. Kog n HaumeHoOBaHMe HanpaBneHnAa NoaroToBku / cneunanbHocTu: 02.04.01 Ma-
TemaTuka U KOMMbITEPHbIE HAYKn

2. Mpodcdhunb nogroTroBkM / cneymnanusaummn: maTemaTM4yeckoe 1 KOMMNbIOTEPHOE Moae-
nmpoBaHune

3. KBanudukauums (cteneHb) BbINYCKHUKA: MarncTp

4. ®opma obpa3oBaHUA: O4Has

5. Kachenpa, oTBevarowas 3a peanusaumio QUCLMNIUHDBI: PYHKLMOHANBLHOIO aHanmsa
N onepaTopHbIX YpaBHEHUIA
6. UcnonHutenu nporpammsbl: Benornasosa TatbsitHa BnagumMupoBHa, K.d.-M.H., AOLEHT

7. PekomMeHaoBaHa: Hay4YHO-MeTOAUMYECKUM COBETOM MaTeMaTudeckoro dakynbTeTa,
npotokon ot 25.05.2023, Ne 0500-06

8. YuebBHbIn roa: 2024-2025 CemecTp(bl): 4eTBEPTLIN

9. Llenu n 3apaym y4e6HOW AUCLUMUNIIUHDI:
Llenamun ocBoeHuns y4ebHOM ANCUMNINHBI SBASIKOTCS: U3yYeHUe Ka4eCTBEHHbIX CBONCTB

dyHKumM ['prHa pasHONOPSAKOBLIX KpaeBbiX 3a4a4 Ha rpadax.
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3apaum yuyebHon gMcumnnnnHbl: NOAPOOHO M3yunTb CBONCTBA (PyHKUMK ['prMHa ANs ykasaH-
HbIX KpaeBbIX 3a4au.
10. MecTo y4ye6HOM AncunnnuHbl B cTpykType OOIT:

yyebHasa gucumnnuHa MeTtoabl yHKUuKM ['pruHa nccneaoBaHMs KpaeBblx 3a4ay OTHOCUTCSA
K K YacTtn, opMmpyemMomn y4yacTHMKamm obpasoBaTternbHbIX OTHOLEHUIN, 6rnoka b1.
TeopeTnyeckon M NpakTUYECKOM OCHOBOW Ansi OCBOEHUs ydebHon aucumnnmHbl «Kade-
CTBEHHble CBOMCTBa PYHKUMM [pvHa pasHOMoOpSOKOBbIX KpaeBblX 3adady Ha rpadax» SB-
NATCHA 3HAHUA, YMEHUS U HaBbIKM CTYOEHTOB, NpuobpeTeHHble B pe3ynbTaTte U3yyeHus
mMaTepuana cnegyowmx Kypco: OCHOBHble AUCUMMNIUHBLI U UX pasgernbl, Heobxoanmble
OS5 yCBOEHUs Kypca:

— «MaTtematnyecknin aHanms» (npoussogHasa n gudpdepeHumnan QyHKUUN, HeonpeaeneH-
HbI 1 onpegeneHHbIN MHTEerpanbl, YacTHblE NPOU3BOAHbIE, HEMPEPLIBHOCTD);

— «dnddepeHumnancHble ypaBHeHUA» (audpdepeHunanbHble YpaBHEHUSA BbICLLUMX NOPSA-
KOB, NMHEerHble anddepeHumanbHble ypaBHEHWSI U CUCTEMbI, KpaeBble 3adayn);

— «Anrebpay, «JlnHenHas anrebpa» (MaTpuubl, oNnpeaenuTenn, TeopemMbl O paspeLLuMmo-
CTU NMHENHbIX CUCTEM).

— «BapunaumoHHoe ncumcnenme» (Bapnaums yHKUnMoHana)

HOuncumnnuHa «KadectBeHHble cBoncTBa PYHKUMKM [prHa pasHOMOPSAKOBbLIX KpaeBblX 3a-
Aad Ha rpadhax» aBnseTca HeobxoaMMon Ans YCBOEHUS y4ebHbIX KypcoB Mo matemaTnye-
CKOMY MOENNPOBAHNIO MEXaHUYECKUX CUCTEM, (DU3BKKE.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs MO AUcUMNIUHe/MOAyn (3HaHUA, yMme-
HUS, HaBblKK), COOTHECEHHbIe C NNIaHUpPyeMbIMU pe3ynbTaTaMu OCBOEHUsi o6pa3o-
BaTeNbHOMW NporpamMmMbl (KOMNeTeHUMAMU) U UHANKATOPAMMU UX AOCTUKEHUS:

Kog HasBaHwue komne- Koga(kl) UHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
TeHUmMu
CriocobeH  TIpoBo- Bnageer  HaBblkamMu | 3HaTb: MeTOAbI aHaNM3a Hay4YHOTEXHUYECKON
JIUTH PaboTHl TIO 00- aHaMsa HaydHO- | nuTepaTypbl
pa60TKe A aHaIu3y TEXHUYECKOMN NUTEpa-
HAYYHO- Typbl MO TeMatuke y ) .
TeXHUUECKOI e | MPOBOAMMBIX MCCIIAO- MeTb: IPOBOANTL AHANM3 HayYHOTEXHNHECKON
dopMaLmK U pe3yib- g BaHWA Ha pycckoM W | NUTepaTypbl MO TEOPUU NOMYrPynn NUHENRHBLIX
TATOB HMCCICNOBAHMH | T Apyrux sisbikax OrpaHU4eHHbIX OnepaTopoB
B o0ylacTu Marema-
THYECKOTO U KOMITh- BnageTb: HaBblkamMy aHanM3a Hay4YHOTEXHUYe-
o FOTEPHOTO  MOJIEIH- CKOW NTepaTypbl MO TEOPWM MONYrPynn orpaHun-
% pOBaHMs Pa3INYHBIX YEeHHbIX onepaTopoB
NPOIIECCOB YmeeT obpabatbiBaTh, | 3HaTh: 06NacTb MPUMEHEHWS TEX UM METOAO0B
aHanM3npoBaTb U | NOCTPOEHUsi MaTemMaTU4ecknx Moaenen
obobwarte  nonyyen-
~ HYl0  MHGOPMaUMIO C | yveTh: anekBaTHO MHTEPNPETUPOBATL Napa-
3 HENbIO PELLEHNA HAYY" | \1oTpkl ceTEBbIX TEXHMYECKMX CUCTEM
e HbIX 3aaau
Bnagetb: HaBbikamy 06paboTku MOMyyYeHHON
uHdopMaumm Ans NOCTPOEHUS adeKkBaTHbIX Ma-
TEMaTUYECKUX Mogenen

12 O6beM ancumnnuHbl B 3a4eTHbIX eAuHMLax/yacax — 2/72.

dopma NpoMeXyTO4YHOM aTTecTauum — 3a4yeT

13. Buabl yye6HOM paboThbl:




TpyaoeMKoCTb
Bua y4ebHoit paboTbl Bcero Mo cemecTtpam
Ne 4
Ay[OUTOPHbIE 3aHATUS 40 40
nekumm 20 20
B TOM 4uUcne: npakTnyeckmne 20 20
nabopaTopHble - -
CamocTtosatensHas paborta 32 32
B TOM 4mncne: kypcoBasi pabota (npoekT) - -
dopma NPoOMeXXyTOUHOW aTTecTauum 3a4em 3a4eT
(3ayem — 4yac.)
UToro: 72 72

131 Coz[epma}me JUCHUIIINHBI

n/n Peanusauus
HaumeHoBaHne pasgena gucum-
pasgena guc- CogaepxaHve pasgena AMCUUNIUHBI NAWHbBI C MOMO-
LUNUHBI LLIbIO OHITANH-
Kypca, QYMK *
1. Nlekuum
11 ® ®yHkuma puHa kpaeBon 3agaym Ha oTpeske (OocHoBHble | https://edu.vsu.ru
yHKLMSA [pyHa . )
onpeaneHus n noHsatus). ®yHkumsa MpuHa kpaeson 3agaum 2- | /courselview.php
Ha oTpeske o
ro nopsigka Ha oTpeske. ?2id=5968
1.2 ®yHkumsa puHa KpaeBon 3agaym Ha rpadpe (OCHOBHbIE Onpe-
aeneHns n noHatus). OyHkums puHa kpaeBOW 3ajayn Ha
®yHkuma NpuHa | rpadpe (ee nocTpoeHue, npeactaBneHne pelleHus kpaesow | https://edu.vsu.ru
Ha rpade n ee | 3agayun B uHTerpanbHoMm Buae). CeonctBa yHkumMu [puHa | /course/view.php
CcBOWCTBaA KpaeBon 3agaynm Ha rpade (HenpepbIBHOCTb, CUMMeETpUY- | ?id=5968
HocTb). CBoncTBa yHKUMKM [pUHaA KpaeBoW 3agaun Ha rpade
(3HaKoperynsapHocCTb).
1.3 ®yHkuma MpuHa kpaeBon 3agaun 4-ro nopsigka Ha rpade.
®yHkuma MNpuHa | MNocTaHoBka 3agjaun. Paspewumoctb. OyHkums pyuHa kpae- .
N https://edu.vsu.ru
ANA KpaeBsbIX BOM 3afdaun 4-ro nopsgka Ha rpadpe. lNMpuHumMn makcumyma. .
- /course/view.php
3agad 4-ro no- | Metog peaykumn. ®yHkuma puHa kpaesBow 3agayum 4-ro no- 2id=5968
psaka Ha rpade | pagka Ha rpadpe. daktopusaums auddepeHumansHoOro one- | -
patopa. 3HaKkoperynsapHoOCTb.
14 PasHonopsgkoBble KpaeBble 3adaym Ha rpadhax. lNoctaHoBka
OyHKUMS Tpuka 3agaun. Kputepuit HeBblpoXxaeHHOCTU. KpuTepuin BblpoXXaeH-
HocTu. PasHonopsiakoBble KpaeBble 3afadn Ha rpadax.
pasHonopsaako- .
BLIX KDAGBBIX MpuHLUMN makcumyma. ®yHKuua [MpuHa pasHONopPsaKOBbIX https.//ed_u.vsu.ru
sanay na rpa. | KPaeBbix 3azad Ha rpadax. PyHkums MpuHa pasHonopsiako- /course/view.php
cbaf(l U ee c:oﬂ- BbIX KpaeBblX 3aZay Ha rpadax. HenpepbIBHOCTb. OyHKUNSA ?id=5968
crBa "pnHa pasHonopsAAKOBbIX KpaeBblX 3afady Ha rpacax. 3Hako-
perynsipHocCTb.
2. lMpaKkTuyeckune 3aHAaATUA
2.1 ® _ https://edu.vsu.ru
YHKUMS [prHa ®dyHkuma puHa KpaeBor 3agayn Ha oTtpeske. PyHkuums Icourselview oh
Ha oTpeske "pyvHa KkpaeBomn 3agayvn 2-ro nopsaka Ha oTpeske. id=5968 -Php
2.2 OyHKUMs FpHa HOC'[poeHI/Ie OyHkuma [puHa Kpaeson 3apadu Ha rpade. https://edu.vsu.ru
CeonctBa yHKUMKM ['prHa kpaeBow 3agaun Ha rpadpe (Henpe- .
Ha rpadbe n ee o /course/view.php
N PbIBHOCTb, CUMMETPUYHOCTL). CBOMCTBa (PyHKUMM [puHa kpa- | 5~
cBouncTea - ?id=5968
€BOW 3a71a4u Ha rpade (3HaKoperynsapHocCTh).
2.3 | ®yHkuma NpyuHa PaspelummMocTb kpaeBor 3agayum 4-ro nopsigka Ha rpadpe. | https://edu.vsu.ru

ONs KpaeBblX
3agad 4-ro no-

dyHkuma puHa kpaeBon 3agaum 4-ro nopsgka Ha rpade.
MprHLUMN MakcMMyma. 3HaKoperynsapHoCTb.

/course/view.php
?id=5968




psgka Ha rpadge

2.4 | ®yHkuusa NpuHa
pasHonopsako- | PasHonopsgkoBble Kpaesble 3agadn Ha rpadpax. [NoctaHoBka
BbIX KpaeBbix | 3agaun. Kputepui HeBblpoxXaeHHoCTU. ®yHkuua MpuHa pas-
3ajad Ha rpa- | HOMopsAKOBbIX KpaeBblx 3agay Ha rpadpax. HenpepblBHOCTb.

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

y ?id=5968
ax n ee cBon- | 3HaKOperynsipHOCTb.
CcTBa
3. llTabopaTopHble paboThbl
13.2. TeMbl (pas.qen bl) JIUCITUILIAHBI U BUIBI 3aHATHH
Ne Buabl 3aHsaTUN (4acoB)
HavnmeHoBaHue Tembl =~
n/ (pasgena) AMCUMNANHLI Nex- MpakTie- Nabopatophbie [~AMOCTOATENBHA 5 o p
n umn cKkune patop paboTa
®yHKuma puHa Ha oTpeske 4 4 6 14
DyHKLMA rpI/IH? Ha rpadpe un 6 6 10 29
ee cBouncTBa
DyHKUMA MpuHa ons KpaeBbIX 4 4 6 14
3agad 4-ro nopsigka Ha rpage
DyHKUmA MpuHa pasHonopsaa-
KOBbIX KpaeBbIX 3a4ay Ha 6 6 10 22
rpadax n ee CBOMCTBa
UToro: 20 20 32 72

14. MeToanyeckue ykasaH1A Ans o0y4aroLWmMXCcsa No OCBOEHUIO AUCLUMIIUHDI

OcBoeHMe ancunnnuHbl nNpegnonaraeT He TONbKo 0bsi3aTenbHOE nocelleHne oby-
YalLMMCa ayaUTOPHbIX 3aHATUI (NabopaTopHbIX 3aHATUN) N aKTUBHYIO paboTy Ha HUX, HO
N CaMOCTOATENbHYO y4ebHY0 AeATENbHOCTb, HA KOTOPYIO oTBOANTCA 32 Yaca.

CamoctosTenbHas yyebHas [OedATenbHOCTb CTYAEHTOB MO AaucuunnuHe «Kade-
CTBEHHble CBOWCTBA (yHKUMM [pvHaA pasHONOPSOKOBLIX KpaeBbliX 3agdady Ha rpadax»
npegnonaraeT BbINOSIHEHWE CreayoWnNX 3a0aHUN:

1) camocToaTenbHOe M3yyeHne y4ebHbIX MatepuanoB no pasgenam 1-4 ¢ ucnonb-
30BaHMEM OCHOBHOW W [OOMOSHUTENBHOW nUTepaTtypbl, MHPOPMALNOHHO-CNPABOYHbIX W
NMOWCKOBBIX CUCTEM;

2) NOArOTOBKY K TEKYLLUMM aTTeCcTauusiM: BbINOSIHEHNE MPaKTUYECKUX 3adaHun, ca-
MOCTOSITENTbHOE OCBOEHME MOHATUNHOrO annapaTa No KaXXaon TeMe.

Ocoboe BHMMaHMEe 0By4aloLMXCS HanpaBfseTCA Ha OCBOEHME MPaKTUYECKUX Me-
ToooB AndbdepeHumMpoBaHns, NHTErpMpoBaHns, pelueHus anrebpauyeckux, anddepeH-
umnanbHbIX U UHTErpanbHbIX YpaBHEHUN. KayeCcTBEHHOE BbINOSIHEHME MPaKTUYEeCKUX 3aa-
HUA nogpasymeBaeT MOSIHOLEHHOE WU3ydYeHMe U MaKCumanbHoe 3a[elCTBOBaHWE BCEX
npegocTaBfeHHbIX oby4varowmmMmcs NHPOPMALMOHHO-KOMMYHUKALUMOHHBLIX pecypcoB. [pu-
opuTETHOM AiBNsieTcst paboTa ¢ 00LeaoCTyNHbIMY COBPEMEHHBIMIW NakeTaMu NporpamMm.

Bonpocbl NEKLUMOHHbIX N NPaKTUYECKMUX 3aHATUN ODCY>KAaTCA Ha 3aHATUNAX B BUAE
YCTHOro onpoca — MHAMBUAYANbHOro U pPoHTanbHOro. MNpyn NOAroToBKE K NEKUMOHHBbIM 1
nabopaTopHbIM 3aHATUA 0ByYalLWMMCA BaXXHO MOMHUTb, YTO UX 3afaya, oTBeYas Ha OcC-
HOBHbIE BOMNPOCHI NiiaHa 3aHATUSA U AONOSHUTENbHbIE BOMPOCHI NpenoaaBaTens, nokasaTb
CBOW 3HAHWA M KPYro3op, yMeEHME JIOrM4eckn NoCTpouUTb OTBET, BrajeHWe matemartunye-
CKMM annapaToM M MHble KOMMYHUKaTUBHbIE HaBbIKM, YMEHNE OTCTanmBaTb CBOK Npodec-
CMOHanbHY0 no3uuuio. B xoge yCTHOro onpoca BbISBNAKOTCA AeTann, KOTopble N0 Kaknum-
TO NpUYMHaM OKasanuncb HeJOCTaTOYHO OCMBbICIIEHHBIMU CTYAEeHTaMn B xoae yd4ebHbIx 3a-
HATWMIA. Tem cambiM ONPOC BbINOSHAET BaXHeWLLMe 0by4vatoLLyto, pa3BmBatoLLYO U KOPPEK-
TUPYIOLLYIO (PYHKLMW, NO3BONSET CTyAEHTaM y4eCTb HeaopaboTkm 1 n3bexartb ux npu noa-
rOTOBKE K MPOMEXYTOYHbIM aTTecTtaumsam (4 cemecTtp — 3a4eT)
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Bce BbinonHsaemble CTygeHTaMu CaMOCTOATENbHO 3afaHus (BbIMOSIHEHME MPaKTU-
YecKkux 3agaHuin) nognexaT nocreayruwen NnpoBepke npenogasatenem. Pesynbtathl Te-
KyLMX aTtTectaumi y4mTbiBalOTCA npenogasaTenem npu npoBegeHun npoMeXxyTovyHom at-
TecTtaumm (4 cemecTp — 3a4er).

B cny4ae HeobxogmMmocTn nepexofa Ha ANCTAHUNOHHBIM pexXum obyveHust NCnonb-
3yeTcAa ANEeKTPOHHbIN Kypc «KayecTBeHHble cBOMCTBA (PyHKUMWN [prHA pasHOMOPALKOBbIX
KpaeBbIx 3agad Ha rpadax» (URL:https://edu.vsu.ru/course/view.php?id=5968) Ha nopTa-
ne «ONEeKTPOHHbIN yHMBepcuTeT BITY».

15. NMepeyeHb OCHOBHOM MU AONOJSIHUTENIbHOM NUTEpaTypbl, PeCypCoOB UHTEPHET, He-
O6XOF|M MbIX ONA OCBOEHUA ANCUUNJIUHDI

a) OCHOBHas nutepartypa:

Ne n/n MICTOYHMK

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

1.
B./1., Npsadues. boposckux. K.I1. /lazapes, C.A. LLlabpos -M. : ®usmamaum, 2004. — 272 c.
2 Apnoaba B. . JlononHuTtenbHble TJaBbl TEOPUH OOBIKHOBEHHBIX AU(GQEpPEHIMAIbHBIX ypaBHEHHH !

Yueb.mocobue as pusnko-mart.cuei.By3os / B. M. Apnoasa .— M. : Hayka: @usmaraur, 1978 .— 304 ¢

0) mononHuTenbHasa nNuTeparypa:

Ne n/n McTouHMK
3. Halimapk M.A. /luHeliHbie dugppepeHyuansHsie onepamopsl / M.A. Halimapk — M.: Hayka, 1969. - c.
4 Kamke 3. CnpasovHUK 1o 06bIKHOBEHHbIM OugdepeHyuansHbim ypasHeHuam / 3. Kamke — M.: duamamaum, 1961. -
) c.
Boposckux A. B. Jleknnu mo oObIKHOBEHHBIM IH(GEpeHIIaTbHBIM ypaBHeHISIM : [yueOruk] / A.B. Bo-
5 poBckux, A.W. [lepoB .— 2-¢ w31, uctp. u gon. — BopoHex : M3gaTenbcko-monurpaguaecKuii HeHTp
' Boponexckoro rocyaapcTBeHHOro yHuBepcutera, 2014 .— 548 c.
6 Kpacnoceanckuii M. A. Oneparop casura no tpaekropusim nuddepeHumansHpx ypaBHenuit / MLA.

KpacnHocensckuii .— M. : Hayka, 1966 .— 331 ¢

Ierposckuii U. I'. Jlexiuu no teopun 00OBIKHOBEHHBIX AU (GEepeHIINaNbHBIX YPaBHEHUH | YUEOHUK st
7. CTYJ. MeX.-MarT. creruaibaoctel yu-toB / VLI, TletpoBekwuii ; [Tox pea. A.Jl. Meimikuca, O.A. Onelinuka
.— M. : Mi3a-Bo Mock. yH-Ta, 1984 .— 295 c.

Houtpsirun JI. C. O6bIkHOBeHHBIE AU (epeHnnalIbHbIe YPaBHEHUS ;| yU4eOHHK JUIS CTYy[. Mart. CIiell. YH-

8. toB / JI.C. IlonTpsirmH .— 5-¢ m3n. — M. : Hayka, 1982 .— 331 ¢

9 benoenaszosa T.B. O nonoxumensvHol 06pamumocmu pa3HoMopAO0Kosslx 3a0a4 Ha epagax / KaHOudamckaa ouc-
cepmayus — BopoHex, 2003. — 128 C.

10 Gununnoe A. @. C6opHuk 3a0a4 no dugpepeHyuansHsim ypasHeHuam / A.@. duaunnos .— M. ; Uxncesck : PX/,

2000.— 174 c.

B) MHAOPMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypcehbl:

Ne n/n McToyHuKIT
HayuHas 3oHanbHas 6ubnuoteka BopoHexXcKoro rocygapCcTBEHHOIroO yHMBepcuTeTa :
ONeKTpOHHbIV KaTanor : https://www.lib.vsu.ru/ .

1

16. NepeyeHb y4eOHO-MeTOANYECKOrO 0becnevyeHns ANA CaMOCTOATEeNbHOM paboThl
(y4ebHo-Memoduyeckue pekomeHdayuu, rnocobusi, 3adayHuUKU, MemoOUYECKUE yKa3aHUsl o B8bIMO/IHEHU
npakmu4yeckux (KOHMpPOsibHbIX), Kypcoebix pabom u dp.)

Ne n/n MICTOYHMK
1 MokopHeili 10.B. [AuggepeHyuanscHele ypasHeHUs Ha 2eomempuyeckux epagax / 10.B. MokopHsil, O.M. [MeHKuH,
’ B./1., Mpadues. boposckux. K.I1. /lazapes, C.A. LLlabpos -M. : dusmamaum, 2004. — 272 c.



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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Apuoapa B. U. [lonojHUATENBHBIC TIIABBI TEOPHH OOBIKHOBCHHBIX IU((PEPEHIMAIbHBIX YPaBHEHUH :
Yueb.nocobue s puznko-mar.crenr.sy3os / B. 1. ApHonsn .— M. : Hayka: ®dusmariut, 1978 .— 304 ¢
3. Halimapk M.A. JluHeliHble dugpcpeperyuansHele onepamopsl / M.A. Haiimapk — M.: Hayka, 1969. - c.

Kamke 3. Cnpaso4HUK no 06bIKHOBEHHbLIM OugdhepeHyuanbHoim ypasHeHuam / 3. Kamke — M.: dusmamaum, 1961. -

4.
c
Boposckux A. B. Jlexiun o oObIKHOBEHHBIM An(depeHIaIbHbIM YpaBHEHUM : [yueOHuK] / A.B. bo-
oBckuX, A.U. IlepoB .— 2-e n3x., ucmp. u gon. — Boponex : M3narenscko-nonurpaduaeckuii eHT|
5 p AN. Tlep 2 p Bop " p i IeHTp
Boponeskckoro rocyjapcTBeHHOTO yHHBEpcHuTeTa, 2014 .— 548 c.
6 Kpacnoceabckuii M. A. Oneparop caBura mo TpaekTopusM auddepeHnnanbHeX ypaBHeHnH / MLA.

KpacHocensckmii .— M. : Hayka, 1966 .— 331 ¢

HerpoBcekuii W. I'. Jlexun mo Teoput OOBIKHOBEHHBIX MU(GEpeHINaIbHBIX YPaBHCHUH | YUSOHUK IS
7. CTYJ. MeX.-MaT. crermaiabHocteld yH-ToB / VLI, TletpoBckuii ; [lox pen. A.Jl. Meimkuca, O.A. OneliHuka
.— M. : MI3a-Bo Mock. yH-Ta, 1984 .— 295 c.

Hontpsirun JI. C. OO0bIkHOBeHHBIE AU (epeHInaTbHbIe YPaBHEHUS ;| YYEOHHK JUIS CTYJ. MaT. CIell. YH-

8. toB / JI.C. Ilontpsirun .— 5-e m3n. — M. : Hayka, 1982 .— 331 ¢

9 benoanazosa T.B. O nonoxumesnsHoli 06pamumocmu pasHonopao0Kossix 3aday Ha epagax / KaHOudamckas Auc-
’ cepmayuA — BopoHex, 2003. — 128 C.

10. Dununnos A. @. C60pHUK 3a0ay no dugdepeHyuanbHbIM ypasHeHuam / A.@. dunaunnos .— M. ; Uxcesck : PX/,

2000.— 174 c.

17. Obpa3oBaTenbHble TeXHONOrMKU, UCNoNb3yeMble NpPU peanusaumm y4ye6Hon guc-
LUUNNKHbI, BKNOYaaA AUCTaHUUOHHbIe obpa3oBaTenbHble TexHonoruu (AOT), anek-
TpoHHOe oby4yeHue (J0), cmewaHHOe OOy4YeHue):

Mpy peanusaumm ANCLMNIIMHBLI UCNOSb3YIOTCA crneytowme obpasoBaTesibHble TeXx-
HONOMNKN: NOrMYEeCcKoe NOCTPOEHNE OUCLMMIMHBI, YCTAHOBIEHNE MEXMNPEAMETHbIX CBA3EN,
0603Ha4YeHe TeopeTUYECKOro N NPaKkTU4YECKOro KOMMNOHEHTOB B y4ebHOM MaTtepuane, ak-
Tyanusaumsa fMYHOTO M y4eBHO-NpodecCnoHanbHOro onbita 0byYatoLMXCs, BKAOYEHUE
3N1eMEHTOB OUCTaHLMOHHbIX 06pa3oBaTenbHbIX TEXHOMOIMN.

B npakTuyeckom 4actm Kypca MCNOnb3yeTcsi CTaHA4apTHOE COBPEMEHHOE Mpo-
rpammMmHoe obecneyeHne nepcoHanbLHOro KoMnbTEPA.

B yactn ocBoeHua maTepuana NeKUMOHHbIX U MPakTUYEeCKUX 3aHSATUN, CaMOCTOos-
TenbHON paboTbl NO OTAENbHbIM pa3genam AUCUUNIANHBI, NMPOXOXAEHUS TeKyLen u npo-
MEXYTOYHOM aTTecTaumm MOXeT MPUMEHSTLCA 3NEKTPOHHOE 00yYeHne N ANCTaHLUNOHHbIE
obpasoBaTtefbHble TEXHOMOMMKU, B YaCTHOCTU, ANEKTPOHHbIN KypC «KavyecTBEeHHble CBON-
ctBa  dyHKuuMn  pyHa  pasHONOPSAKOBbLIX  KpaeBblX  3ajady  Ha  rpadax»
(URL:https://edu.vsu.ru/course/view.php?id=5968) Ha nopTane «ONEKTPOHHLIN YHUBEPCU-
TeT BI'Y».

18. MaTepnanbHoO-TeXHU4Yeckoe obecneyeHme AUCLUUNIINHDI:
YyebHas aygutopus: cneymannanpoBaHHas mebenb

19. ®oHA OUEHOYHbIX CPEeAcCTB:
19. OueHo4Hble cpeacTBa ANA NPOBeAEHUA TeKyLLEeNn U NPOMEXYTOYHOWN aTTecTauum

MopsiAoK OLEHKN OCBOEHMS 0ByYatoLLMmmcs y4eGHOro matepuana onpeaensiercs
coAepkaHueM crieayoLwwmx pa3aenos ANCLUMMNIUHBIL:

Ne HanmeHoBaHue pa3ge- KoMre- WHankaTop(bl)
n/n | @ AncumnnmnHbl (mopy- TeHums(n) OOCTMXKEHNS OueHouHble cpeacTBa
nsa) Y KoMMeTeHUmn
1 ®yHKums MpuHa Ha oT- MK-2 MK-2.1 [omalwHee 3agaHue, YCTHbIM OMNpoc,
' peske MnK-2.2 npakTn4eckme 3agaHust



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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Ne HanmeHoBaHue pasge- KoMne- WHankaTop(bl)
n/_n na gucuunnuHel (Moay- Tenums(n) OOCTMXKEHUSA OueHouHble cpeacTBa
ng) H KoMneTeHuummn
OyHKuMA MpyuHa Ha MK-2.1 .
5 rpache 1 ee CBOICTBA MK-2 MK-2 2 [omaluHee 3agaHue, YCTHBIN ONpoc,
rnpakTu4yeckme 3agaHuvd
®dyHkuma NpuHa ons MNK-2.1 .
3. KpaeBbix 3agad 4-ro NnK-2 MK-2.2 ﬂOMauﬁH%iT?’v?feacm% g : Tgﬁwﬂonpoc’
nopsigka Ha rpadpe P A
DyHKUmA MpuHa pasHo-
MK-2.1 .
4 NOpALKOBbLIX KpaeBbIX MNK-2 NK-2.2 [omaluHee 3agaHue, YCTHbIN OMNpoc,
3afad Ha rpadhax u ee ' rnpakTu4yeckme 3agaHuvd
cBOMNCTBA
lMpomexyTovHasa aTTecTaumst [MepeyeHb BOMpocoB
¢popma KOHTpons — 3a4eT [MpakTnyeckoe 3agaHue

20 TunoBble OULEHOYHbLIE cCpeAcTBa U MeToAMYECKUe MaTepuanbl, onpeaenstowme
npouenypbl oLeHUBaHUA

20.1 TeKywWwmMn KOHTPOJb yCNeBaemMocCTun

Tekywas atrectaums NpoBOOUTCHA B COOTBETCTBUM C [lonoXeHnemM o Tekyllen at-
TecTaumm obyyarLmnxcs no nporpammMmam BbicLlero obpasoBaHnss BopoHexckoro rocygap-
CTBEHHOIO yHMBeEpcuTeTa.

TekyLiaa aTTectauns NnpoBoanTCsa B OpMe NpakTUYecKnx 3agaHum.

1.[JomMallHee 3afaHWe BbIMNOMHAETCA KaXdbiM CTYQEeHTOM CaMOCTOSATENbHO U 06-
CY)XAaeTcsl Ha CneayloLwwem 3aHATUN.

2. CTyOeHTbl TPEHMPYIOTCA AOMa MOAENUPOBaTb MPaKTUYECKMX 3agad cuctemamu
andpdepeHumanbHbIX YpaBHEHNN BTOPOro M YeTBEPTOro NopsakoB C NOMOLLBK Npuknag-
HbIX MAKETOB UNN CO34al0T CBOM NporpamMMbl U 4EMOHCTPUPYIOT pe3yrbTaThl HA 3aHATUN.

Mpn Tekywem KOHTpoOSie YypOBEHb OCBOEHUS Yy4ebHOM AUCUUMNUHBLI U CTeneHb
COPMMPOBAHHOCTM KOMMNETEHUUN ONPEeAensaloTCA OLEHKaMUN «3a4TEHO», «HE 3a4YTEHO».
KpuTepuun oueHuBaHus pesynbtaToB 06yyYeHUs npu TekyLlen atrectaumn.

[ns oueHuBaHUA pe3ynbTaToB Kaxaow nabopaToOpHOM U KOHTPOMbHOM paboTbl Uc-
Nnonb3yeTcsa wkKasa: «3a4TEHO», KHe 3a4TEeHO».

CooTHOLWeHNe nokasaTenen, KpUTepmeB 1 LUKasnbl OLEHMBAHUSA pe3yrnbTaToB obyye-
HWA NoKasaHbl B crnegytowen Tabnuue:

YpoBeHb cchopMUpo- LWkana

Kputepuu oueHnBaHns KomneTeHuum .
BaHHOCTM KOMMNETEHUMA | OLIEHOK

Mpu BbINOMHEHMM NPAKTUYECKUX 3afaHWA CTyAeHT nNpoaemMoH- | [locTaTouHbI ypoBeHb | 3ay4TeHo
CcTpupoBan B JOCTATOMHOM Mepe: 3HaHWe OCHOB COCTaBlEHMS
KOMMbIOTEPHBIX NPOrpaMm Ans pelleHns TUNOBbIX MaTemaTu-
YecKkux 3ajad, MMEeLUXCH PeCcypcoB AM1A pellueHnsa npuknaa-
HbIX MaTemaTuyecKux 3ajad, YMeHwe ucnonb3oBaTb CTaH-
AapTHble NakeTbl NMporpaMMHOro obecneveHus Ans peLleHus
TUMNOBLIX MaTeMaTMYecKux 3ajad, BnageHue HaBblkaMu Xpa-
HeHusi, moucka, cbopa, cuctematmsauumn, obpaboTkm n uc-
nonb30BaHWUs UHOPMaLUK.

Mpwn BbINONHEHUN NPAKTUYECKUX 3adaHWUn CTYAEHT He npoge- - He 3a-
MOHCTpMpOBarn B OCTAaTOMHOW Mepe: 3HaHWe OCHOB COCTaB- YTEHO
NeHNst KOMMbIOTEPHBLIX NPOorpaMm AN pelleHus TUMOBbIX Ma-
TeMaTU4YecKUX 3ajay, VMMEIOLLUXCH pecypcoB AN pelleHus
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npuKNagHbiX MaTeMaTU4ecknx 3aga4y, YMEHUE KCMoNb3oBaTb
CTaHOapTHble MakeTbl MporpaMMmHoro obecneuyeHusa gona pe-
LWeHUAa TUNOBbIX MaTeMaTU4eCKnxX 3agad, BnnageHmne HaBblkaMu
XpaHeHusi, noucka, cbopa, cucremaTusauymm, obpaboTkn n mc-
Nonb30BaHNs MHOPMaLUK.

20.2 NMpomexyTouyHasa aTrecTaums

MpomexxyToyHas aTTecTtaums B 4 ceMecTpe no AUCUUNnHe 3aknioyaeTcs B 3awmuTe
npakTU4ecKoro 3agaHns u cobecegoBaHMM No TEOPETUYECKUM BONpPoOcaMm.

MepeyeHb BONPOCOB K 3a4eTy:

1. ®yHKUMs [prHa KpaeBoOW 3agaun Ha oTpe3ke (OCHOBHbIE ONPEeaneHns U NOHATUS).

2. ®yHKumA MpuHa kpaeBown 3agayum 2-ro nopsiika Ha oTpeske.

3. OyHKUuA 'puHa KpaeBown 3agaym Ha rpade (OCHOBHbIE ONpPeaneHNS N NOHATUS).

4. OyHKkuuna MpuHa KpaeBon 3agadnm Ha rpadpe (ee nocTpoeHue, nNpeacTaBneHne peLleHns
KpaeBoWn 3agadn B MHTerpansHOM BUae).

5. CeonctBa byHKUuKM NpuHa kpaeBown 3agayu Ha rpade (HenpepbiBHOCTb, CUMMETPUY-
HOCTb).

6. ConctBa pyHKUUKN 'puHa KpaeBoW 3agaym Ha rpade (3HakoperynspHocTb).

7. ®yHkumA NpuHa KpaeBon 3agaydn 4-ro nopsigka Ha rpadpe. lNocraHoBka 3agaydn. Paspe-
LWMMOCTb.

8. ®dyHKuMA 'prHa Kpaesomn 3agayum 4-ro nopsaka Ha rpadpe. MNpuHUMN makcumyma.

9. MeTtog peaykuunn. dyHkumna MpuHa KpaeBon 3agaym 4-ro nopsigka Ha rpacde.

10. ®akTopusaums anddepeHumansHOro onepaTtopa. 3HaKOPErynsipHOCTb.

11. Pa3HonopsiakoBble KpaeBble 3a4a4ym Ha rpadhax. NoctaHoBKa 3agayn.

12. Kputepuin HeBbIpOXOeHHOCTU. Kpntepuin BelpOXOEHHOCTM.

13. PasHonopsgkoBble KpaeBble 3agadn Ha rpadax. MpuHUuun makcumyma.

14. OyHKumMA 'prHa pasHONOPSAAKOBLIX KpaeBblx 3a4a4 Ha rpadax. HenpepbIiBHOCTb.

15. ®yHKUMS ["prHa pasHONOPSAOKOBbLIX KpaeBbIxX 3a4ay Ha rpadax. 3HakoperynapHoCTb

[nsa oueHnBaHMA pesdynbTaToB 00y4eHMs Ha 3a4eTe UCMOoMb3YTCA crefytoLlime noka-
3aTtenu:
1) 3HaHMe TeopeTMYECKNX OCHOB;
2) ymMeHue pellaTtb 3agadu;
3) ymeHue pabortaTtb ¢ anropytMamMm METOAOB;
4) 3HaHWe OCHOB peLLEeHNst TUMOBbIX MaTeMaTUYEeCKMX 3aday;
5) ycnewHoe npoxoxaeHne TekyLen attectaumm.
Ansa oueHnBaHMsa pesynbTaToB 06y4YeHWs1 Ha 3a4eTe UCMNOMb3YeTCH WKana: «3a4TeHoy,
«HEe 3a4YTeHO».
CooTHoLLEeHWe NokasaTerneun, KpUTEPUEB U LLIKarbl OLLEHMBAHUA pe3ynbTaToB 0byyYeHus:

KpuTepum oueHnBaHnsa KomneTeHuunin YpoBeHb cdop- LLikana oueHokK
MUPOBaHHOCTM
KOMMNEeTeHUNN
lMonHoe cooTBeTCTBME OTBETA OOYyYatoLlerocs Bcem nepeunc- | osbiweHHbIl 3auTeHo

NeHHbIM MoKa3aTesisiM Mo KaXgoMy U3 BOMPOCOB KOHTPOSbHO- | YPOBEHL
N3MepUTENIbHOro Matepuana. YMeHve NpMMeHsTb Ha NpakTy-
Ke MeToAbl U CpeacTBa Ans peLleHns TUMOBbLIX 3aaad, 3g-
(heKTUBHOIO UCMOb30BAHUSI PECYPCOB COBPEMEHHBIX 0-
HanbHbIX CETEW B MCCNefOBaHUAX.

HecooTtBeTcTBME OTBETA 0OYYatloLLEerocs o4HOMY U3 nepeync- | basosesbil 3auTeHo
NeHHbIX nokasaTtener (K 0O4HOMY U3 BOMPOCOB KOHTPOSbHO- YpPOBEHL
N3MepUTENBLHOIO Matepuana) 1 npaBurbHbIA OTBET Ha [0-
MONHUTENbHBIA BOMPOC B Npefenax nporpammbl.
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HecooTteeTcTBME OTBETa OBy4atoLerocsa nobbiv AByM U3 ne- | Nopozossili 3auTeHo
pevYncneHHbIX nokasaTtenen un HenpasmanbM OoTBeT Ha A0- ypoeeHb
NONHUTENbHbLIN BONPOC B Npeaenax nporpaMmmei.

HecooTteeTcTBME OTBETa Oby4atoLerocs nobsiM 13 nepe- - He 3auteHo
YMCIEHHBbIX NoKa3aTenewn (B pasnuyHbiX KOMBGUHaUKMSX MO OT-
HOLLIEHUIO K BONPOCaM KOHTPONbHO-M3MEPUTENbHOIO MaTepu-
ana).

B oTBeTe Ha OCHOBHbIE BOMPOCHI COAEPXKaTCSA OTPbIBOYHbLIE
3HaHWS OCHOB, CMOCOOCTBYHOLLMX peLleHnto 3agad npodeccu-
OHarnbHOW AesTeNbHOCTA , AoMNycKaloTCs rpydble owmnbKn npu
AEMOHCTpaLMN YMEHUIN NPUMEHSITb Ha MpaKTUKe METOAbI A11s
peLLeHns TUMOBbLIX 3a4ay.

20.3 ®oHA OUEHOYHbIX cpeacTB chOPMUPOBAHHOCTU KOMMETEHUUN CTYOAEHTOB, pe-
KOMeHAyeMbIn ANnA npoBeAeHUs AnarHocTUYecKux pabor

MpuMepbl NpakTUYECKUX 3afaHUA Ha 3a4eTe

Bapuant 1

[nsa 3agaHHOn Mogenu NocTpouTb KpaeByto 3aady, AoKas3aTb HEBbIPOXAEHOCTb 3a4auun,
NOCTPOUTb PyHKUMIO [pUHa.

Bapuant 2

Jl1s 3agadau

(e'w) = 1,00,

_[X—u; = 1:2 (X)’

In x
u, (0)=0,

Ju, (ez) =0,
u,(e—0)-u,(e+0)=0,
u’(0)=0,
u/(e—0)=0,

1. yCTaHOBHUTbH HEBBIPOXKJIEHHOCTB;
2. mocTpouTh QyHKIMH ['prHA ABYXTOUYEUHBIX 33124,
3. moctpouTh pyHKIMIO ['prHa obmieit 3anaun.

[nsa oueHMBaHNA pe3ynbTaToB 00y4YeHUs Ha 3a4eTe UCMoNb3YyTCA creayoLlne nokasa-
Tenu:



1) 3HaHMe TeopeTU4EeCKNX OCHOB;
2) yMeHue pellaTb 3agauu;
3) ymeHue paboTaTb C anroputmamm MeTOA0B;

4) 3HaHWe OCHOB peLlleHNnd TUNOBbIX MateMaTu4eCKmnX 3aaav,

5) ycrnelHoe NpoXoXaeHne TeKyLLen aTTecTaumm.

[lnsa oueHnBaHua pe3ynbTaTtoB O6yquI/IF| Ha 3a4eTe UCMOJIb3YETCA WKara: «3a4TeHO»,

«HE 3a4YTEHON».

CooTHOLIEHNE NoKasaTenewn, KpUTePMEB U LUKasbl OLLEHMBaHWUS pe3ynbTaToB 0by4eHus:

Kputepum oueHnBaHnsa KomneTeHu i

YpoBeHb cdop-

LLikana oueHok

YMCNEHHbIX NMoKasaTenen (B pasnmyHbIX KOMBMHaUMAX No OT-
HOLLEHMIO K BOMPOCaM KOHTPOMbHO-N3MepuTENbHOro MaTepu-
ana).

B oTBeTe Ha OCHOBHbIE BONPOCHI COAEPXKATCS OTPbIBOYHbIE
3HaHWs OCHOB, CNIOCOGCTBYIOLLMX peLLeHuto 3aaay npodeccu-
OHarbHOW AeATeNbHOCTU , AONYyCKaloTCs rpydble ownbKM Npu
AEeMOHCTpaLMN YMEHUA NPUMEHATb Ha NpakTuke meToAbl ANs
peLleHns TUNoBbIX 3a4au.

MMUPOBAHHOCTU
KOMMEeTEeHLINN
lMonHoe cooTBeTCTBME OTBETA OByYatoLlerocd Bcem nepeunc- | 1osbilieHHbIl 3auteHo
NIeHHbIM NoKasaTendaM Nno KaxaomMmy n3 BonpocoB KOHTPOJ1bHO- ypoeeHb
N3MepUTENbHOIro Mmatepunana. YMeHune NPUMEHATb Ha NpaKTu-
Ke MeTobl U cpeacTtBa AnA pelleHna TMNoBbIX 3a4au, Sq.)—
PEKTUBHOIO MCNOJB30BaHNS] PECYPCOB COBPEMEHHBIX M0~
DanbHbIX ceTel B UccnegoBaHusX.
HecooTtBeTcTBME OTBETa 0Oy4atoLlerocs ogHOMy M3 nepeunc- | ba3osenbil 3auTteHo
NEHHbIX NoKa3aTenen (K 0o4QHOMY M3 BONPOCOB KOHTPOSbHO- ypO8EHb
N3MepuTENBHOTO MaTepuarna) U NpaBuUbHbIA OTBET Ha AO-
NOMHMTENbBHbIV BONPOC B NpeAernax nporpamme.
HecooTteeTcTBME OTBETa Oby4atoerocsa nobbiv oByMm U3 ne- | llopozossili 3auTeHo
peyncrieHHbIX nokasaTenen n HenpaBuUIbHbIN OTBET Ha A0- YpO8eHb
NOMHMTENbBHbIM BONPOC B NpeAernax nporpammei.
HecooTteeTcTBME OTBETA ObOy4atoerocs nobbiM 13 nepe- - He 3auteHo




