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PABOYASA NPOrPAMMA YYEEHOU OAUCLMMIINHDI

b1.B.[1B.02.01 KayecTBeHHbIe cBoUcTBa (hyHKUMM puHa pasHonopsaa-
KOBbIX KpaeBbIiX 3afay Ha rpacpax

1. Kog n HaumeHoBaHMe HanpaBneHnsa NoaroToBku / cneunansbHocTu: 02.04.01 Ma-
TemMaTuka U KOMMbITEPHbLIE HAYKn

2. Mpodcdunb nogroTroBkM / cneymanusauumn: maTemaTM4yeckoe 1 KOMMNbITEPHOE Moae-
nmpoBaHune

3. KBanudukauma BbinyCKHUKaA: MarucTp

4. ®opma obpa3oBaHUA: O4Has

5. Kachenpa, oTBevarowas 3a peanusaumio QUCLMNIMHBI: PYHKLMOHANBLHOIO aHanmsa
N onepaTopHbIX YpaBHEHUIA

6. CoctaBuTenu nporpammbl: benornasosa TatbsHa BnaguMmmpoBHa, K..-M.H., OOLEHT

7. PexomeHpgoBaHa: HMC matematunyeckoro akynbteta, npotokon Ne 0500-03 ot
24.03.2022r.

8. YuebGHbIN roa: 2023-2024 CemecTp(bl): YeTBEPTLIN



9. Llenu 1 3agayun y4e6HOM ANCLUUNIINHDI:

Llenamun ocBoeHns y4ebHOM ANCUMNINHBI SBMSIOTCA: U3yYeHUe Ka4eCTBEHHbIX CBONCTB
dyHKUMN ['prHa pa3HONOPSALAKOBLIX KpaeBbiX 3a4a4q Ha rpadpax.

3agayum yuyebHon gucumnnnnHbl: NOAPOOHO M3yunTb CBOMCTBA (PyHKUMK ['prMHA ANs ykasaH-
HbIX KpaeBbIX 3a4au.

10. MecTo y4ye6HOM AncunnnuHbl B cTpykType OOIT:

yyebHasa gucumnnuHa MeTtoabl dyHKUuKM ['pruHa nccneaoBaHus KpaeBblx 3a4ay OTHOCUTCA
K K YacTn, opMmnpyemMomn y4acTHMKammn obpasoBaTternbHbIX OTHOLEHUI, 6rnoka b1.
TeopeTnyeckon M NpakTUYECKOM OCHOBOW Ansi OCBOEHMs ydebHon aucumnnmHbl «Kade-
CTBEHHble CcBONCTBa PyHKUMM [pMHa pasHOMoOpSOKOBbIX KpaeBblX 3adady Ha rpadax» SB-
NATCHA 3HAHUA, YMEHUS U HaBbIKM CTYOEHTOB, NpuobpeTeHHble B pe3ynbTaTte U3yyeHus
mMaTepuana cnegyouwmx Kypco: OCHOBHble AUCUMMNIUHBLI U UX pasgernbl, Heobxoanmble
OS5 yCBOEHUs Kypca:

— «MaTtemaTtnyecknin aHanma» (npoussogHasa n gudpdepeHumnan QyHKUUN, HeonpeaeneH-
HbI 1 onpeaeneHHbIN MHTEerpanbl, YacTHble NPOU3BOAHbIE, HEMPEPLIBHOCTD);

— «dnddepeHumnancHble ypaBHeHUA» (andpdepeHumnanbHble YpaBHEHNSA BbICLLUMX NOPSA-
KOB, NHenHble anddepeHumanbHble ypaBHEHWSI U CUCTEMbI, KpaeBble 3adayn);

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

— «BapunaumoHHoe ncumcnenme» (Bapnaums yHKUnMoHana)

HOucumnnuHa «KadectBeHHble cBoncTBa PYHKUUKM [prHa pasHOMOPSAKOBbLIX KpaeBblX 3a-
Aad Ha rpadhax» asnseTca HeobxoaMMon s YCBOEHUS y4ebHbIX KypcoB No matemaTnye-
CKOMY MOENNPOBAHNIO MEXaHUYECKUX CUCTEM, (DU3SKKE.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs MO AUcUMNIUHe/MOAYN (3HaHUA, yMme-
HUS, HaBblKK), COOTHECEHHbIe C MNIaHUPyeMbIMU pe3ynbTaTaMU OCBOEHUsi o6pa3o-
BaTeNbHOMW NporpamMmMbl (KOMNeTeHUMAMU) U UHANKATOPAMMU UX AOCTUKEHUS:

Kog HasBaHwue komne- Koga(bl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
TeHUmMu
CriocobeH  TIpoBo- Bnageer  HaBblkamMu | 3HaTb: MeTOAbI aHaNM3a Hay4YHOTEXHUYECKON
JIUTH PaboTHl TIO 00- aHanusa  Hay4Ho- | nptepatypbl
pa60TKe A aHaIu3y TEXHUYECKOMN NnUTEpa-
Hay4HO- Typbl MO  TeMmaTuke .
TeXHUUECKOI e | MPOBOAMMBIX MCCIIAO- YMeTb: NpoBOANTb aHanus HayYHOTEXHMECKON
bopMarmH 1 pesy- ;l BaHWN Ha pycckoM W | NUTepaTypbl MO TEOPUU NOMYrpynn NMHENRHBLIX
TaTOB HCCICIOBAHHI | L Apyrux sisbikax OrpaHUYeHHbIX ONepaTopoB
B o0macth mareMma-
THYECKOTO M KOMITh- BnageTb: HaBblkamMy aHanM3a Hay4YHOTEXHUYe-
o IOTEPHOTO  MOJIEIH- CKOW NTepaTypbl MO TEOPUM MONYrPynn orpaHun-
% pOBaHMs Pa3INYHBIX YEHHbIX onepaTopoB
NPOIIECCOB YmeeT obpabatbiBaTh, | 3HaTh: 06NacTb NPUMEHEHWS TEX UITM METOAO0B
aHanM3npoBaTb U | NOCTPOEHUsi MaTemMaTU4ecknx Mogenen
obobwatbe  nonyyex-
~ HYl0  MHGOPMaUMIO C | yveTh: anekBaTHO MHTEPNPETUPOBATL Napa-
‘;‘ HENbIO PELLEHNA HAYY" | \1oTpkl ceTEBbIX TEXHMYECKMX CUCTEM
X HbIX 3aaau
BnageTtb: HaBbikamy 06paboTku MOMyYeHHON
nHdopmaumm Ans NOCTPOEHUS adeKkBaTHbIX Ma-
TemaTuyeckmx mogenen

12 O6beM ancumnnuHbl B 3a4eTHbIX eauHuuax/yacax — 2/72.
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dopma NpoMeXyTO4YHOM aTTecTauum — 3a4yeT

13. Buabl y4ye6Homn paboThbil:

TpyooemMKocTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
Ne 4
AyAUTOPHbIE 3aHATUA 40 40
nekumm 20 20
B TOM 4ucne: npakTu4eckme 20 20
nabopaTopHble - -
CawmocTosiTensHasa pabota 32 32
B TOM 4mcrie: KypcoBas pabota (NpoekT) - -
dopma NpomMeXyTO4YHON aTTecTaumm 3a4em 3aver
(3ayem — 4yac.)
UToro: 72 72

13.1. Conepsxanne AMCHMILIHHBI

n/n Peanusauus
HaumeHoBaHne pasgena gucum-
pasgena guc- CogaepxaHve pasgena AMCUUNIUHBI NAWHbBI C MOMO-
LUNUHBI LLIbIO OHITANH-
Kypca, QYMK *
1. Nlekuum
11 ® ®yHkuma puHa KpaeBow 3agaym Ha oTpeske (ocHoBHble | https://edu.vsu.ru
YHKUMA [prHa . .
onpeaneHus n noHsatus). ®yHkumsa puHa kpaeson 3agaum 2- | /courselview.php
Ha oTpeske o
ro nopsigKa Ha oTpeske. ?id=5968
1.2 ®dyHkuma puHa KpaeBow 3agaym Ha rpade (OCHOBHble onpe-
aeneHns n noHatus). OyHkums puHa kpaeBoOW 3ajayn Ha
®yHkuma MpuHa | rpadpe (ee nocTpoeHue, npeactaBneHne pelleHusa kpaesow | https://edu.vsu.ru
Ha rpade n ee | 3agayun B uMHTerpanbHoMm Buae). CeoncTBa pyHkumMu [puHa | /course/view.php
CcBOWCTBa KpaeBon 3agaynm Ha rpade (HenpepbIBHOCTb, CUMMeETpuY- | ?id=5968
HocTb). CBowcTBa yHKUMM prMHa KpaeBon 3agayn Ha rpade
(3HaKoperynsapHocCTb).
1.3 ®yHkuma MpuHa kpaeBon 3agaun 4-ro nopsigka Ha rpade.
®yHkuma MNpuHa | MNocTtaHoBka 3agjaun. Paspewumoctb. OyHkums pyuHa kpae- .
N https://edu.vsu.ru
ANA KpaeBsbIX BOM 3adaun 4-ro nopsgka Ha rpadpe. lNMpuHumMn makcumyma. .
- /course/view.php
3agad 4-ro no- | Metog peaykumn. dyHkuma puHa kpaeBoyn 3agayum 4-ro no- 2id=5968
psaka Ha rpade | psagka Ha rpadpe. dakTopusaums auddepeHumansHoOro one- | -
paTtopa. 3HaKkoperynspHoCTb.
1.4 PasHonopsigkoBble kpaeBble 3afadm Ha rpadpax. [NoctaHoBka
OyHKUMS Tpuka 3agaun. Kputepuit HeBblpoXxaeHHOCTU. KpuTepuin BolpoXXaeH-
HocTu. PasHonopsiakoBble Kpaesble 3a4aum Ha rpadax.
pasHonopsaako- .
BLIX KDAGBBIX MpuHUMN makcumyma. ®yHKuua [MpuHa pasHONopsaKOBbIX https.//ed_u.vsu.ru
sanay na rpa. | KPaeBbix 3azad Ha rpacax. PyHkums MpuHa pasHonopsiako- /course/view.php
cpaf(l U ce cgoﬁ- BbIX KpaeBbIX 3aZay Ha rpadax. HenpepbIBHOCTb. OyHKUNSA ?id=5968
cTRa 'pvHa pasHONOpPAAKOBbLIX KpaeBbIX 3af4ad Ha rpadax. 3Hako-
perynsipHocCTb.
2. lMpaKkTuyeckune 3aHAaATUA
2.1 ® _ https://edu.vsu.ru
VYHKUMS [prHa ®dyHkuma puHa KpaeBor 3agayn Ha oTtpeske. PyHkuus Icourselview oh
Ha oTpeske ["puHa KpaeBown 3aga4dn 2-ro nopsgka Ha oTpeske. 1d=5968 PP
2.2 | OyHkuma MNpmHa | MNocTtpoeHne PyHkumsa [puHa kpaeBon 3agavm Ha rpadpe. | https://edu.vsu.ru

Ha rpade u ee
CBOWCTBA

CeovicTtBa ¢yHKuMU ['puHa kpaeBoKn 3a4adun Ha rpade (Henpe-
PbIBHOCTb, CUMMETPUYHOCTL). CBOMCTBA (PyHKUMK [puHa kpa-

/course/view.php
?id=5968
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€BOW 3a71a4u Ha rpade (3HaKoperynsapHocCTh).

2.3 | ®yHkuusa NpuHa
Ansi KpaesblX
3agady 4-ro no-

psgka Ha rpadge

PaspelummocTb kpaeBor 3agayum 4-ro nopsigka Ha rpadoe. | https://edu.vsu.ru
dyHkuma puHa kpaeBon 3agayun 4-ro nopsigka Ha rpadpe. | /course/view.php
MpyHLUMN MakcuMyma. 3HakoperynsapHoCTb. ?id=5968

2.4 | ®yHkuusa NpuHa
pasHonopsako- | PasHonopsgkoBble Kpaesble 3agadn Ha rpadpax. [NoctaHoBka
BbIX KpaeBbix | 3agaun. Kputepui HeBblpoxXaeHHocTW. dyHkuua MpuHa pas-
3agad Ha rpa- | HoOMopsiAKOBbIX KpaeBblx 3agay Ha rpadpax. HenpepbIiBHOCTb.

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

y ?id=5968
chax n ee cBOW- | 3HaAKOPErynspHOCTb.
cTBa
3. labopaTopHble paboTbli
13.2. Tembl (pa3.qen bl) JUCIUIIJIMHBI M BUJIBI 3aHATUN
Ne Buabl 3aHATUIN (4acoB)
HaumeHoBaHve TeMmbl =~
n/ (pasgena) oucumnnmHel Tlex- MpakTue- NaBopatopHbie [~2MOCTOATENBHAR| 5o r,
n P umn ckue patop paboTta
DyHKUMA 'pnHA Ha oTpeske 4 4 6 14
DyHKUMA rpI/IH? Ha rpadpe n 6 6 10 29
ee cBouncTBa
DyHKUMA MpuHa ONs KpaeBbIX 4 4 6 14
3agad 4-ro nopsigka Ha rpadge
DyHKUMA MpuHa pasHonopsaa-
KOBbIX KpaeBbIX 3a4a4y Ha 6 6 10 22
rpacpax n ee cBoncTea
Utoro: 20 20 32 72

14. MeToanyeckue ykasaHms Ansi o6yyYaroLWmMXCcs No 0OCBOEHUIO AUCLUMIIUHDI

OcBoeHne ancumMnnuHbl NpeanonaraeT He TONbKo 06a3aTenbHOe noceweHne oby-
YalLWmMMca ayaAnTOPHbIX 3aHATUN (NabopaTopHbIX 3aHATUIN) N aKTUBHYIO paboTy Ha HUX, HO
N CaMOCTOATENbHYIO y4ebHY0 OeATENbHOCTb, HAa KOTOPYIO 0TBOANTCA 32 Yaca.

CamocTosTenbHas y4yebHas OeATenbHOCTb CTYAEHTOB MO aucuunnuHe «Kaue-
CTBEHHble CBOMCTBa (OYHKUMM [pUHA pasHOMOPAOKOBLIX KpaeBblX 3adady Ha rpadax»
npegnonaraeT BbINOMIHEHUE CneayLWmnX 3agaHunim:

1) camocToaTenbHOE U3yyeHne y4yebHbIX Matepuanos no pasgenam 1-4 ¢ ucnone-
30BaHMEM OCHOBHOW W [OOMOMHUTENBHOW nuTEepaTypbl, MHPOPMALNOHHO-CNPABOYHbIX W
NMOWNCKOBbIX CUCTEM;

2) NOAroTOBKY K TEKYLLUMM aTTeCcTaumsiM: BbINOSIHEHNE MPaKTUYEeCKUX 3adaHuin, ca-
MOCTOSAITESIbHOE OCBOEHME NOHATUNHOIO annapaTa no Kaxxaown Teme.

Ocoboe BHMMaHWE 0ByYaloLMXCS HanpaBnsgeTCs Ha OCBOEHME MPaKTUYEeCKUX Me-
TOOOB AndbdepeHuMpoBaHns, NHTErpMpoBaHns, pelleHns anrebpauyeckux, anddepeH-
umnanbHbIX U UHTEerpanbHbIX YpaBHEHUN. KayecTBEHHOE BbINOSIHEHME NMPaKTUYEeCKUX 3aa-
HUW nogpasymeBaeT MONHOLEHHOE M3yYeHVe UM MakCuMmalsibHOe 3a[enCTBOBaHMEe BCeX
npegocTaBneHHbIX oby4varowmmes NHPOPMaLMOHHO-KOMMYHUKALUMOHHBLIX pecypcoB. [Npu-
opuTETHOM ABnsieTcs paboTa ¢ 06Lea0CTYNHBIMU COBPEMEHHBIMW NakeTaMu NporpamMm.

Bonpocbl NEKUMOHHbIX N NPaKTUYECKMX 3aHATUN 0OCYXKAaKTCA Ha 3aHATUNAX B BUAE
YCTHOro onpoca — MHAMBUAYANbHOro U POHTanNbHOro. Mpyn NOArOoTOBKE K NEKUWNOHHBIM 1
nabopaTopHbIM 3aHATUA 0ByYalOLWMMCHA BaXXHO NOMHUTb, YTO MX 3ajaya, OTBevyasi Ha OcC-
HOBHbIE€ BOMNPOCHI NiiaHa 3aHATUSA U AONOMHUTENbHbIE BOMPOCHI NpenoaaBaTens, nokasaTb
CBOW 3HAHWA M KPYro3op, yMeHWEe JIOrM4yeckn noCTpouTb OTBET, BriaeHue matemartunye-
CKMM annapaToM M MHble KOMMYHUKaTUBHbIE HaBbIKM, YMEHNE OTCTanBaTb CBOK Npodec-
CUOHarnbHYy0 no3uuuio. B xoge ycTHOro onpoca BbISBNAIOTCA AeTanu, KOTopble N0 Kaknum-
TO NpUYMHaM OKasanuncb He4OCTAaTOYHO OCMbICIIEHHbIMU CTYAEHTaMn B xoae ydebHbIx 3a-
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HATWIA. TemM camMbiM ONPOC BbINOSHAET BaXHeWLLMe 0by4vatoLLyto, pa3BMBatoLLYO0 U KOPPEK-
TUPYIOLLYIO (PYHKLMW, NO3BONSET CTyAEHTaM y4eCTb HegopaboTkm 1 n3bexartb ux npu noa-
rOTOBKE K MPOMEXYTOYHbIM aTTecTaumnam (4 cemecTp — 3a4erT)

Bce BbINonHsAeMble CTygeHTaMu CaMOCTOATENbHO 3a[aHus (BbINOSIHEHUE MpPaKTu-
Yeckux 3afaHuin) nognexart nocreayruen npoBepke npenogasatenem. Pesynetathl Te-
KyLWnx aTTecTauun ydmTbliBalOTCA npenogasaTesieM nNpu npoBeAeHUn NpoOMEXYTOYHON aT-
TecTtauum (4 cemecTp — 3a4er).

B cnyyae HeobxoomMmocTn nepexona Ha ANCTAHUWOHHBIA pexum obyveHnst NCnonb-
3yeTCs 9NeKTPOHHbIN KypC «KavecTBeHHble CBOMCTBA (PyHKUUM [prHa pasHOMOpPsiAKOBbIX
KpaeBbIx 3agad Ha rpadax» (URL:https://edu.vsu.ru/course/view.php?id=5968) Ha nopTa-
ne «ANEeKTPOHHbIN yHMBepcuTeT BI'Y».

15. I'Iepeqel-lb OCHOBHOM U AOI‘IOHHMTeanOﬁ nnTepaTypbl, pecypCcoB UHTEPHET, He-
OGXODMMI:IX AnAd oCBOeHUA oNCUUNIINHbLI
a) OCHOBHas nurteparypa:
Ne n/n MICTOYHMK
MokopHsili FO.B. [AugdepeHyuanbHsle ypasHeHUA Ha 2eomempuyeckux epagax / F0.B. MokopHbil, O.M. [leHKUH,

L B./1., Mpadues. bopoackux. K.I. /lazapes, C.A. LLlabpos -M. : duzmamaum, 2004. — 272 c.
2 Apnoaba B. W. [lonoigHATENBHBIE TIIaBEI TEOPHH OOBIKHOBCHHBIX IU(QepeHINaIbHBIX ypPaBHEHUH :

Yu4eb.mocobue s pusnko-mart.crel.By3oB / B. . Apronsn .— M. : Hayka: ®usmatiut, 1978 .— 304 ¢

6) mononHuTenbHasa nNuTeparypa:

Ne n/n McTOYHMK
3. Halimapk M.A. /luHeliHbie dugppepeHyuansHbie onepamopsl / M.A. Halimapk — M.: Hayka, 1969. - c.
4 Kamke 3. Cnpaso4HUK no 06biKHO8EHHbIM OughepeHyuansHbim ypasHeHuam / 3. Kamke — M.: duzmamaum, 1961. -
) c.
Boposckux A. B. Jlekiun o 00bIKHOBEHHBIM An(GepeHIInaIbHbIM YpaBHeHUsM : [yueOnuk] / A.B. bo-
5 poBckux, A.W. TlepoB .— 2-e uzf., ucnp. u gon. — BopoHex : M3natenbcko-noaurpapudeckuii LeHTp
' Boponesxckoro rocy1apcTBeHHOro ynupepcutera, 2014 .— 548 c.
6 Kpacnoceabcknii M. A. Oneparop ciBuTa 1o TpaeKTopusiM IuddepeHnnansHeIX ypaBHeHw / MLA.

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

HerpoBckuii W. I'. Jlexun mo Teopu OOBIKHOBEHHBIX TU(GEpEeHINATbHEIX YPaBHEHHH ;| YYeOHUK s
7. CTyZ. MeX.-MaT. crienmaibHocTedl yH-TOB / WL.I. Iletposckwii ; [Tox pex. A.Jl. Mermkuca, O.A. OneliHuka
.— M. : I3a-Bo Mock. yH-Ta, 1984 .— 295 c.

Houtpsirun JI. C. OGsIkHOBeHHBIE IH(depeHITNaIbHbIe yPaBHEHUS | Y4eOHUK IS CTy[. MaT. CHel. yH-

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

9 benoanaszosa T.B. O nonoxwumesnsHoli 06pamumocmu pasHonopaodKosslx 3a0ay Ha epagax / KaHAudamckasa Ouc-
cepmayus — BopoHex, 2003. — 128 C.

10 @ununnoe A. @. C6opHuk 3a0a4 o dugpepeHyuansHbIM ypasHeHuam / A.d. duaunnos .— M. ; Uxncesck : PX/,

2000.— 174 c.

B) MHOPMaLMOHHbIE 3MEKTPOHHO-06pa3oBaTesibHble pecypchbl:

Ne n/n NcTouHumK
Hay4yHas 3oHanbHasi 6ubnmuoteka BopoHexXcKoro rocyjapCcTBEHHOIO yHuBepcuTeTa :
OneKTpOoHHbIN KaTanor : 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 y4ebHO-MeTOANYECKOrO o6ecneyeHus ANA CaMoCTOATENbHON paboThbl
(y4ebHOo-Memoduyeckue pekomeHdayuu, rnocobusi, 3adavyHuUKU, MemoOUYECKUE yKa3aHUsl o B8bIMNO/IHEHU
rpakmu4yeckux (KOHMPOJIbHbIX), Kypcoabix pabom u dp.)

Ne n/n McTouHUK
MokopHsili H0.B. [AugdepeHyuanbHele ypasHeHUa Ha 2eomempudeckux epagax / 10.B. NokopHeil, O.M. MMeHKuH,

L B./1., Mpadues. boposckux. K.I1. /lazapes, C.A. LLlabpos -M. : dusmamaum, 2004. — 272 c.
2 Apnoaba B. W. [lonoigHATENBHBIE TJIaBEl TEOPHH OOBIKHOBEHHBIX IU(QepeHINaIbHbIX yPaBHEHUH :

Yueb.mocobue 11t pusuko-mart.cren.By30B / B. . Apronsn .— M. : Hayka: @usmatiut, 1978 .— 304 ¢
3. Halimapk M.A. JluHeliHbie dugppepeHyuansHbie onepamopsl / M.A. Halimapk — M.: Hayka, 1969. - c.

Kamke 3. CnpasovHUK o 0b6bIKHOBEHHbIM OugepeHyuanbHbim ypasHeHuam / 3. Kamke — M.: dusamamaum, 1961. -
c.

Boposckux A. B. Jlexiun o oObIKHOBEHHBIM An(depeHIaIbHbIM YpaBHEHUM : [yueOHuk] / A.B. bo-
poBckux, A.U. [lepoB .— 2-¢ u3M., uctp. u Aomn. — BopoHex : M3aarenbecko-nonurpa@uuecKuil HeHTp
Boponexckoro rocyaapcTBeHHOro yHuBepcutera, 2014 .— 548 c.

Kpacnoceasckuii M. A. Oneparop casura no Tpaektopusim nuddepenimansHbix ypasHeHuid / MLA.
Kpacnocenbckuii .— M. : Hayka, 1966 .— 331 ¢

HerpoBckuii W. I'. Jlexun mo Teopu OOBIKHOBEHHBIX MU GEpEeHINaIbHBIX YPaBHCHUH | YUeOHUK IS
7. CTyZ. MeX.-MaT. criermaibHocTel yH-TOB / VI, IletpoBckwuii ; [lox pen. A.Jl. Mermkuca, O.A. OneliHuka
.— M. : 31-Bo Mock. yH-Ta, 1984 .— 295 c.

Houtpsirun JI. C. O6bIkHOBeHHBIE AU (DepeHINaTbHbIE YPAaBHEHUS | YIEOHHK JUIA CTYJ. MaT. CIell. YH-

8. toB / JI.C. IToHTpsirmH .— 5-¢ m31. — M. : Hayka, 1982 .— 331 ¢

9 Benoenazosa T.B. O nosoxumensHoli o6pamumocmu pa3Honopa0Kossix 3a0a4 Ha epagax / KaHOudamckaa ouc-
) cepmauyus — Bopone, 2003. — 128 C.

10. Gununnoe A. @. C6opHuk 3ada4 no dugpepeHyuansHbiM ypasHeHuam / A.®. duaunnos .— M. ; Uxncesck : PX/,

2000.— 174 c.

17. O6pa3oBaTenibHble TEXHONOINMU, UCNONb3yeMble Npu peanusauyum yuyebHom guc-
UUNMKHBbI, BKMNOYasas AUCTaHUUOHHble obpa3oBaTenbHble TexHonoruu (AOT), anek-
TpoHHOe oby4eHue (J0), cmewaHHOe OOy4eHue):

Mpn peanunsaumm QUCLMNIIMHBI UCNOMb3YHOTCA cnegyowme obpasoBaTefbHble TeX-
HONOMNK: NOrMYECKoe NOCTPOEHUE OUCLMMIMHBI, YCTAHOBIIEHME MEXMNPEAMETHbIX CBA3EMN,
0603Ha4YeHne TeOPETUYECKOro U NPaKkTU4YECKOro KOMMNOHEHTOB B y4eOHOM MaTtepuane, ak-
Tyanusaumsa NUYHOTO U y4eBHO-NPOodEeCCUOHANbHOro onbiTa 0byYaloLWNXCs, BKAOYEHUe
3M1eMEHTOB OUCTaHLMOHHbIX 06pa3oBaTesbHbIX TEXHOMOIMN.

B npakTudeckonm 4actm Kypca MCNOnb3yeTcs CTaHAapTHOE COBPEMEHHOE Mpo-
rpammHoe obecneyeHne nepcoHanbHOro KoMmnbloTepa.

B yactn ocBoeHus maTepuana NEeKUMOHHbIX U MPaKTUYECKUX 3aHSATUN, CaMOCTOS-
TenbHON paboTbl NO OTAENbHbIM pa3genam AUCUUMNINHBI, NMPOXOXAEHUA TEeKyLen u npo-
MEXYTOYHOM aTTecTaumm MOXeT MPUMEHSTLCA ANEKTPOHHOE 00yYyeHne N ANCTaHUNOHHbIE
obGpasoBaTenbHble TEXHOMOMMKU, B YaCTHOCTU, ANEKTPOHHbIN Kypc «KayecTBeHHble CBON-
ctBa  (yHKuMuM  [puHa  pas3HOMOPSAKOBbLIX  KpaeBblX  3adady  Ha  rpadpax»
(URL:https://edu.vsu.ru/course/view.php?id=5968) Ha nopTane «ONEKTPOHHbLIN YHUBEPCU-
TeT BIMY».

18. MaTepmnanbHO-TeXHU4YECKOe obecneyeHme AUCLUNIINHDI:
YyebHas ayguTtopus: cneumnannanpoBaHHas mebenb

19. ®OoHA OLEHOYHbIX CPEeAcCTB:

19. OueHou4HbIe cpeacTBa ANs NPOBeAEHUA TEKYLEen U NPOMEXYTOYHOM aTTecTauum


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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MopanoK OLEeHKN 0CBOeHMS oby4aloWwmummncs y4ebHoro matepuana onpeaenseTcs
coaep)kaHMeM crieayoLwmx pa3aenos ANCLUMMIUHBIL

Ne HaumeHoBaHwue pasge- Komne- WHamnkaTtop(bl)
n/n | 7@ ancumnnvHel (mopy- TeHunsi(v) OOCTUXEHNS OueHouHble cpeacTBa
ns) H KOMMeTeHUnn
DyHKUMA NprnHa Ha oT- MnK-2.1 .
1 yRKU pegKe MK-2 nK-2.2 [omaluHee 3agaHue, YCTHbIN OMNpoc,
' ' rnpakTu4yeckme 3agaHuvd
DyHKUMA NpruHa Ha MnK-2.1 .
5 rpa{pelt ce EBOVICTBa MK-2 nK-2.2 [omaluHee 3agaHue, YCTHBIN ONpoc,
' ' rnpakTu4yeckme 3agaHuvd
DyHKkuma MpyuHa ons MnK-2.1 o
3 prae;lblx 3:,qaq 4ﬂ-ro MK-2 nK-2 2 [omalwHee 3agaHue, YCTHbIM ONpoc,
nopsiika Ha rpade npakTtu4yeckme 3agaHus
DyHKUMA MpuHa pasHo-
MK-2.1 o
4 NopSAOKOBbLIX KpaeBbIX MNK-2 nK-2.2 [omaluHee 3agaHue, YCTHbIN ONpoc,
3afad Ha rpadax u ee ' rnpakTu4yeckme 3agaHus
cBOMCTBA
MpomexyToyHas aTTecTaums [NepeyveHb BonpocoB
dopMa KOHTpOns — 3a4€T [MpakTuyeckoe 3agaHue

20 TunoBble oueHOYHbIE cpeAcTBa U MeToAMYECKUe MaTepuarnbl, onpeaenstowme
npoueaypbl OLeHNBaHUA

20.1 TeKywWwMn KOHTPOJb yCNeBaemMoCTun

Tekywas atrectaums NpoBOOUTCHA B COOTBETCTBUM C [1onoXXeHneM O Tekyllen at-
TecTaumm obyyaroLmnxcs No nporpammMmam BbicLlero obpasoBaHnss BopoHexckoro rocygap-
CTBEHHOIO yHMBepcuTeTa.

TekyLiasa aTTectauns NnpoBoanTCs B dOpMe NpakTUYecKnx 3agaHum.

1.[JomallHee 3adaHWe BbIMOMHSAETCS KaXabIM CTY[AEHTOM CaMOCTOSTENbHO U 06-
cyXOaeTcs Ha criefylowem 3aHATUN.

2. CTyOeHTbl TPEHMPYIOTCA AOMa MOAENUPOBaTb MPaKTUYECKMX 3agad cuctemamu
anddepeHumanbHbIX YpaBHEHNN BTOPOro M YeTBEPTOro NopsakoB C NOMOLLBK Npuknag-
HbIX MAKETOB UNN CO34al0T CBOM NporpamMMbl U 4EMOHCTPUPYIOT pe3yrnbTaThl HA 3aHATUN.

Mpn Tekywem KOHTpoOSie YypOBEHb OCBOEHUS Yy4ebHOM AUCUMMNUHBLI U CTeneHb
CPOpPMMPOBAHHOCTU KOMMETEHUNN ONpefensoTCs OLEeHKaMN «3a4TeHO», «HEe 3a4YTeHO».
Kputepun oueHnBaHus pesynbtatoB 06yyYeHUs Npu TekyLen atTrectaumn.

[na oueHuBaHWS pe3ynbTaToB KaXKAoW NabopaToOpHOW U KOHTPONbHOM paboTbl UC-
Nnonb3yeTcsa wkKasa: «3a4TEHO», KHe 3a4TEeHO».

CooTHOLWEeHNe nokasaTenen, KpUTepMEB 1 LUKasnbl OLEHMBAHUA pe3ynbTaToB obyye-
HWA NoKasaHbl B cnegytowen Tabnuue:

YpoBeHb cchopMUpo- LWkana

Kputepuu oueHnBaHns KomneTeHuum .
BaHHOCTM KOMMNETEHUMA | OLIEHOK

Mpu BbINOMHEHMW NPAKTUYECKUX 3afaHWA CTyAeHT npoaeMoH- | [locTaTouHbI ypoBeHb | 3ay4TeHo
CcTpupoBan B JOCTATOMHOW Mepe: 3HaHWe OCHOB COCTaBlEHMS
KOMMbIOTEPHbIX NPOrpaMm Ans pelleHns TUNOBbIX MaTemaTu-
YecKMX 3afad, NMeIoLMXCA PecypcoB ANA PeLleHus npuknaa-
HbIX MatemaTtuyeckux 3ajad, YMeHwe WuCnonb3oBaTb CTaH-
AapTHble nakeTbl NporpaMMHOro obecrneveHus Ans pelueHus
TUNOBbLIX MaTemMaTu4eckux 3ajad, BnageHwe HaBblKamu xpa-
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HeHus, noucka, cbopa, cucrtematusauumm, obpaboTkm n uc-
Nonb30BaHWs MHOpMaLUU.

Mpwn BbINONMHEHUN NPAKTUYECKUX 3adaHui CTyAEHT He npoae- - He 3a-
MOHCTpPMpOBan B [OOCTATOMHOW Mepe: 3HaHMe OCHOB COCTaB- YTEHO
NEHUS KOMMbIOTEPHBLIX MPOrpaMM AN pelleHnss TUNOBbIX Ma-
TeMaTu4eCKnx 3apgad, MUMerLnxca pecypcoB OnA pelueHuda
NpUKNagHblX MatemMaTtudecCkmx 3agad, ymeHue UCnosib3oBaTb
CTaHOapTHble MakeTbl MporpaMMmHoro obecneyeHusa ona pe-
LWeHUAa TUNOBbIX MaTeMaTU4eCKnxX 3agad, BrnageHmne HaBblkaMu
XpaHeHusi, noucka, cbopa, cucremaTusauymm, obpaboTkn n mc-
Nnonb30BaHWNs MHOPpMaLUK.

20.2 NMpomexyTo4yHasa aTrectaumsa

MpomexyToyHas aTTecTtaums B 4 ceMecTpe no AUCUUnnHe 3akniyaeTcs B 3awuTe
npakTU4ecKoro 3agaHns n cobecegoBaHMM No TEOPETUYECKUM BONPOCcaM.

lNMepeyeHb BONPOCOB K 3a4eTy:

1. ®yHKuMs ["prHa KpaeBoW 3agaun Ha OTpe3ke (OCHOBHbIE ONPEANnEHNs U NOHATUSA).

2. OyHKumA MpuHa KpaeBown 3agayuum 2-ro nopsiaika Ha oTpeske.

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

4. OyHKkuuna MpuHa KpaeBon 3adaudnm Ha rpadpe (ee nocTpoeHue, nNpeacTaBreHne peLleHns
KpaeBoWn 3aga4dn B MHTerpansHOM BUae).

5. CeonctBa byHKUMKM MpuHa kpaeBow 3agayn Ha rpade (HenpepbiBHOCTb, CUMMETPUY-
HOCTb).

6. ConctBa oyHKUUKN 'puHa KpaeBoW 3agayum Ha rpade (3HakoperynspHocTb).

7. ®yHKkumaA NpuHa KpaeBon 3agayqn 4-ro nopsiaka Ha rpadpe. lNocrtaHoBka 3agaydn. Paspe-
LWMMOCTb.

8. ®yHKuMA 'prHa Kpaesoun 3agayum 4-ro nopsiaka Ha rpadpe. MNpuHUMN makcumyma.

9. MeTtog peaykuun. ®yHkumna MpuHa KpaeBon 3agaym 4-ro nopsigka Ha rpacde.

10. ®akTopusaums anddepeHumansHOro onepaTtopa. 3HakKOpPErynsipHOCTb.

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

12. Kputepuin HeBbIpOXaeHHOCTU. Kpntepuin BelpOXOEHHOCTM.

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

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

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

[nsa oueHnBaHMA pesynbTaToB 00y4eHMs Ha 3a4eTe MCMOoMb3YTCA crefyoLlime noka-
3arenu:
1) 3HaHMe TeopeTUYECKNX OCHOB;
2) ymeHue pewlaTtb 3agayu;
3) ymeHue paboTaTb C anroputmamMu MeToAo0B;
4) 3HaHME OCHOB peLUeHUst TUNOBbIX MaTeMaTUYECKNX 3a4ay;
5) ycnewHoe NpoxoxaeHne TekyLlen attectaymm.
[nsa oueHnBaHMsa pe3ynbTaToB 06y4eHMs1 HAa 3a4eTe MCMNOMb3YeTCH WKana: «3a4TeHoy,
«He 3a4TeHOY.

CooTHOLLEHWe NokasaTeneun, KpUTEPMEB U LIKanbl OLEHMBAHNA pe3ynbTaToB 06yyYeHus:
KpuTepuu oueHnBaHna KomneTeHunm YpoBeHb chop- LLikana oueHoK

MUPOBAHHOCTU

KOMMEeTEeHLUWN
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[MonHoe cooTBeTCTBME OTBETA OByyatoLleroca Bcem nepeync- | 1osbilieHHbIU 3auTteHo
NIeHHbIM NoKasaTendaM Nno Kaxaomy n3 BonpocoB KOHTPOJ1bHO- ypoeeHb
N3MepUTENbHOIro Mmatepunana. YMeHue NPUMEHATb Ha NpaKTu-
Ke MeToabl N cpeacTtBa AnAa peleHna TMnoBbiX 3a4av, 3(1)-
(beKTI/IBHOFO MCnofb3oBaHUA peCypcoB COBPEMEHHbIX IMo-
6anbHbIX CETEN B UCCNEeAO0BaHUNAX.

HecooTteeTcTBME OTBETaA OBy4atoLerocs ogHoMy M3 nepeyuc- | basosewll 3auTeHo
NEHHbIX NokasaTenen (K 0o4HOMY 13 BOMPOCOB KOHTPOJIbHO- YpOB8€EHb
N3MEepUTENBHOIO MaTepuana) 1 npaBWsbHbIN OTBET Ha A0-
NONHUTESbHbIN BONPOC B Npeaenax nporpamMmbi.

HecooTtBeTcTBME OTBETA o6yqa}ou.|,erocs4 nodbIM ABYM 13 ne- /70,008061:/0 3auTeHo
pPEeYnNCneHHbIX nokasareneun n Hel'lpaBVIJ'IbeIIZ OTBET Ha A0- YPpOB8€eHb
NOSTHUTENBHbIN BOMPOC B npeperax nporpaMmmbil.

HecooTBeTcTBME OTBETa OByyatoLLerocsa NobbiM 13 nepe- - He 3a4yTteHo
YMCNEHHbIX NoKasaTenen (B pasnmyHbIX KOMBMHaUMAX No OT-
HOLLEHMIO K BOMPOCaM KOHTPOMbHO-N3MepuTENbHOro MaTepu-
ana).

B oTBeTe Ha OCHOBHbIE BOMPOCHI COAEPKATCA OTPbIBOYHbIE
3HaHWs OCHOB, CNIOCOGCTBYIOLLMX peLUeHuto 3aaay npodeccu-
OHarbHOW AeATeNbHOCTU , AOMNYyCKaloTCsA rpyGble owmnbky npu
AEeMOHCTpaLMN YMEHUA NPUMEHATb Ha NpakTuke meToAdbl ANg
peLleHns TMNoBbIX 3a4au.

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

MpuMepbl NpakTUYECKUX 3afaHUi Ha 3a4eTe

Bapuanr 1

[na 3agaHHoOM Mogenu NOCTPOUTL KpaeByto 3agady, 4OKa3aTb HEBLIPOXAEHOCTb 3a4auM,
NOCTPOUTb PYyHKUMIO ["pUHa.

Bapuanr 2

Jl1s 3agadau



(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 —
(e'uy) (e-0)- e (e+0)=0

1. yCTAHOBUTb HEBBIPOXKICHHOCTD;
2. moctpouTh GpyHKIMKM ['puHA MBYXTOYCUHBIX 3a/1a4;
3. moctpouTh QyHKIHIO ['prHa 001IeH 3a1a4u.

[nsa oueHnBaHMsa pedynbTaToB 06y4eHMst HA 3a4eTe MCNOMb3YTCA crefyolme nokasa-
Tenu:

1) 3HaHMe TeopeTU4ECKNX OCHOB;

2) yMeHue pellaTb 3agauu,

3) ymeHue paboTaTb C anroputmamMu MeToAoB;

4) 3HaHMe OCHOB peLUeHUst TUNOBbIX MaTeMaTUYEeCKNX 3agau;

5) ycnewHoe NpoxoxaeHne TekyLen attectaumm.

[nsa oueHnBaHMsa pesynbTaToB 06y4eHMs1 Ha 3a4eTe MCMNOMb3YeTCH WKana: «3a4TeHoy,
«He 3a4YTEeHOY.

CooTHOLLEHWe NokasaTeneun, KpUTEPMEB U LLIKanbl OL,EeHMBAHNA pe3ynbTaTtoB 0byyYeHus:

KpuTtepun oueHrBaHNs KoMNeTEeHLNIA YposeHb cdop- Lkana oueHok
MUPOBAHHOCTU
KoMMeTeHunin
lMonHoe cooTBeTCTBME OTBETA OOYyYatoLlerocs Bcem nepednc- | osbiweHHbIl 3auTeHo

NEeHHbIM MoKasaTensam fno KaxaoMy U3 BOMPOCOB KOHTPOMbHO- | YpO8eHb
N3MepUTENbHOro Matepuana. YMeHvue NpuMeHsTb Ha npakTu-
Ke MeToAbl U cpeacTBa Ans pelleHns TUMoBbIX 3aaad, ag-
(beKTUBHOIO UCNOb30BaHUS PECYPCOB COBPEMEHHBIX [110-
GanbHbIX ceTel B UccrneqoBaHusX.

HecooTBeTcTBME OTBETA 0OYYalOLLErOCH OAHOMY U3 nepeydnc- | ba3oesbili 3ayTeHo
NeHHbIX nokasaTtene (K 0o4HOMY 13 BOMPOCOB KOHTPOSbHO- YpPOBEHb
M3MepuTenbHOro Matepuana) v npaBuibHbIA OTBET Ha A0-
NOJIHUTENbHBI BONPOC B Npeaenax nporpaMmmbl.

HecooTteeTcTBME OTBETA ObOy4atoerocs nobbiv aoBymMm M3 ne- | llopozossbili 3a4yTeHo
peyvYnCcneHHbIX rnokasartenewm u HenpasmanbM OTBET Ha O0- yposeHb
NONHUTENbHBLIN BONPOC B Npeaenax nporpaMmmei.

HecooTBeTcTBME OTBETa ObYyyYatoLerocsa nobbiM 13 nepe- - He 3a4yteHo
YUCMEHHbIX NoKasaTenen (B pasnuyHbIX KOMBUHaLUMSX Mo OT-
HOLLIEHMIO K BONPOCaM KOHTPOSbHO-U3MEPUTENBLHOIO MaTepu-
ana).




1

B oTBeTe Ha OCHOBHbIE BOMPOCHI COAEPKATCH OTPbIBOYHbIE
3HaHWSA OCHOB, CNOCOBCTBYIOLLMX peLleHnto 3aad npodeccu-
OHanbHOW AeATenbHOCTU , AonycKatoTcs rpybble ownbku npu
AEMOHCTpaLMN YMEHUA NPUMEHATb Ha NpaKkTuke MeToAbl ANs
peLleHnst TUNOBbIX 3aau.




