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PABOYASA NPOMrPAMMA YYEBEHOU OAUCLUUMNUHBI
b1.B.02 MeTtoab! chyHKUuuM NpnHa nccnegoBaHusA KpaeBbiX 3agay

1. Koo n HanmeHoBaHue HanpaBneHusi nogarotoBku: 02.04.01 maTemaTuKa U KOMMbLO-
TEepHbIE HayKu.

2. Mpochunb NnoaroToBKU: MaTeMaTUYECKOE U KOMIMbLIOTEPHOE MOAENMPOBaHME
3. KBanudukauma BbinyCcKHUKaA: MarucTp

4. ®opma obpa3oBaHUA: O4Has

5. Kachenpa, oTBevarwan 3a peanmsaumio AUMCUUNINHBI: OYHKLMOHANBHOIO aHanusa
N onepaTopHbIX YpaBHEHUI

6. UcnonHutenu nporpammbl: benornasosa TaTbsiHa BnagumupoBHa, K.dv.-M.H., JOLUEHT,

7. PexomenpoBaHa: HMC wmaTtematuudeckoro dakynbteta, npoTtokonn Ne0500-03 ot
28.03.2024r

8. YuebBHbIN roa: 2024-2025 CemecTp(bl): NepBbIN



9. Llenu 1 3agaym y4e6HOM AUCLUNIIUHDI:
Llenamn ocBoeHus y4ebHOM AUCUMMNAMHBLI ABNAOTCSA:

dyHKuMM ['puHa Npu nccrnegoBaHUKM KpaeBbIX 3a4au.
3agaum y4ebHOM OUCUMMAMHBL.  Hay4uTb CTYOEHTOB MOMb30BaTbCA MPU pelleHUn KOH-
KpeTHbIX KpaeBbIX 3aga4y MeTogamMun yHKUumn [puHa.

n3yvyeHume pasrim4Hbix MeTonoB

10. Mecto y4ye6HOM aAucuunnuHbl B cTpyktype OOI: yyebHas gucumnnuHa MeToapl
dyHKUMK [pUHa nccnenoBaHUsA KpaeBbix 3a4ay OTHOCUTCS K K YacTu, oopMmpyemon yda-
CTHMKamMu obpasoBaTenbHbIX OTHOLEHWI, 6noka b1.

OCHOBHble OUCUMNINNHBI U UX pa3adenbl, Heobxoanmble ANs YCBOEHUS Kypca

«MeTtoapl byHKLMM ['PUHA nccnegoBaHNA KpaeBbIX 3a4auy»:

— «MaTtematnyecknin aHanms» (npomssogHasa 1 auddepeHuman QyHKUMN, HeonpeaeneH-
HbI 1 onpeAeneHHbIN UHTEerpanbl, YacTHble NPOU3BOAHbIE, HEMPEPLIBHOCTD);

— «dnddepeHumnancHble ypaBHeHUA» (anddepeHunanbHble YpaBHEHNSA BbICLUMX NOPSA4-
KOB, NHENHble anddepeHumnanbHble YpaBHEHNS U CUCTEMbI, KpaeBble 3a4ayun);

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

— «BapunaumoHHoe ncumcnenme» (Bapnaums yHKUnMoHana)

OucumnnuHa «MeTtogbl oyHKUMKM [puHa nccneoBaHUs KpaeBblX 3agay» sBnseTca Heob-
XOOAMMOWN ANsA YCBOEHUS y4ebHbIX KypCcOB MO MaTeMaTUyecKoMy MOAENMPOBAHUIO MeXaHu-
YEeCKNX CUCTEM, PU3NKe.

11. MNnaHupyemblie pe3ynbTaTbl OOy4YeHUA MO AUCLUMNNMHE (3HaHUA, YMEHUA, HaBbl-
KW), COOTHECEHHbIe C MNaHupyeMbiMU pe3ynbTaTaMu OCBOEHMA obpa3oBaTeribHOM
nporpaMmmbl (KOMNETEHLUAMU BbINMYCKHUKOB):

Kog HasBaHwue komne- Koga(kl) UHankaTop(bl) MnaHupyemble pe3ynbTaTtbl 00y4eHus
TeHUMn
CriocobeH  TIpoBo- Bnageer  HaBblkamMu | 3HaTb: METOObI aHaNM3a Hay4YHOTEXHMYE-
IUTH PaboTHl IO 00- aHanMsa HayuHo- | ckoii nUTepaTypbl
pa60TKe A aHaIu3y TEXHUYECKOU nNunuTepa-
HAYYHO- Typbl MO  TeMaTuke
X HIeCKOi wne | MPOBOAMMBIX MCCIIEAO- ymeva: NPOBOAMTb aHanM3 Hay4YHOTEXHUYe-
dopMaumu u pesyis- g BaHWI Ha DyCCKOM v | CKOW NUTEPATypbl MO TEOPMM MONyrpynn -
TATOB MCCIEIOBAHMI | APYrux si3blkax HEWMHbIX OrpaHUYEHHbIX ONEpPaTopoB
B o0mactd Marema-
THYECKOTO ¥ KOMITh- Bnagetb: HaBblkaMy aHanM3a Hay4YHOTEX-
FOTEPHOTO  MOJIEITH- HWYEeCKOM NuTepaTypbl NO TEOPUM NOMY-
pOBaHMs Pa3INYHBIX rpynn orpaHMYeHHbIX onepaTopoB
HIpOLECCOB Ymeer obpabatbiBaTh, | 3HaTh: 06NacTb NPMMEHEHNS TeX Uu Me-
~ aHanu3npoBsaTth W | TOLOB NOCTPOEHUS MaTeMaTUYECKMX MOLe-
o o6obwats  nonyyeH- | nen
c Hyl0 MHdopMaumio ¢
S UENbI0 PELICHNA HAYY- | yvieTh: anekBaTHO MHTEpPNpeTUpoBaTh na-
%' HeIX a4 pameTpbl CETEBbIX TEXHUYECKMX CUCTEM
BnageTtb: HaBbikamy 0OpabOTKM MNOMy4YeH-
HOW WHdopMaunyM Lns MOCTPOEHMS afek-
BaTHbIX MaTeMaTuyecknx mogenemn
NmeeT npakTuueckuit | 3HaTb: MeToabl hopmanunsaumnmn 3agau,
- onbIT MccnguosaHMﬁ B | BO3HUMKaIOLLMX MPU ONUCaHNM NPOLIECCOB B
N KOHKpETHOW ~ 06NacTn | ceTeBbIX TEXHUYECKMX CUCTEMAX; OCHOB-
= MaTeMaTU4eCckoro U | Hple MeToabl UccrnegoBaHna anddepen-
KOMMbIOTEPHOr0 MO~ | anbHbIX YpaBHEHWIA HA NPOCTPaHCTBEH-
AENMpoBaHnA HbIX CeTAX, MOAENMMUPYIOLLNX NPOLIECCHI,




BO3HMKaIOLLME B HEMPEPbLIBHLIX CUCTEMAX
ceTenogobHON CTPYKTYpbI

YMeTb: NpaBuibHO BbIOpaTh METOAbI pe-
LLeHMs NonyYeHHbIX 3a4a4; MogenMpoBaTb
NpoLecchl, BO3HMKAOLWMNE B HEMPEPbLIBHbIX
cuctemax cetenogobHoOM CTPYKTypbl CUC-
Temamu andepeHumanbHbIX ypaBHEHUI
Ha rpadhax

Bnagetb: NpakTn4eCKMMn HaBblkaMu pelle-
HUA NOJTyd4eHHbIX 3aAad; HaBblkaMh MoO[e-
JIMpPOBaHNA NpakTn4eCKnx 3agay cuctemamm

anddepeHumanbHbIX ypaBHEHUN

12 O61bem aucumMnnuHbI B 3a4eTHbIX eaunHuuax/yacax — 3/108.

Popma NpPoOMeEXYTOYHOM aTTecTaumm — 3a4veT
13. Buabl yue6Houn paboThbl:
13. TpyaoemkocTb No Buaam yuyeb6Hon paboTbl

TpynoemMKkocTb
Bupg y4ebHol paboTbl Bcero Mo cemecTpam
Ne 1
AyaNUTOPHbIE 3aHATUSA 32 32
nekumu - -
B TOM yucne: npakTu4eckme 32 32
nabopaTopHble - -
CawmocTosiTensHasa pabota 76 76
B TOM Ymucne: KypcoBas paboTa (NpoekT) - -
dopma NPOMeXYTO4HOW aTTecTaunm 3a4em 3aver
(3a4em — 1 yac.)
UToro: 108 108

13.1. CopepxaHue QUCLUMNIIUHDI

n/n Peannsauus
pasgena guc-
HaumeHoBaHuve pasgena LUUMAWHBI C
CopaepxaHve pasgena gUCLMNINHbI
AUCLMNITUHBI MOMOLLbHO OH-
namnH-kypca,
OYMK *
1. lekuum
2. NpakTn4yeckne 3aHATUA
21 ®yHkuma NpyHa Ha oTpeske | OCHOBHbIE onpedeneHns Teopuu kpaeBbix 3adad Ha | https://edu.vsu
oTpeske. .ru/course/view
®PyHkuma pyHa KpaeBomn 3agaym 2-ro nopsgka Ha ot- | .php?id=11891
peske. MeTtogbl noctpoeHuss PyHkuma puHa kpaeBow
3agaun 2-ro nopsiaka Ha oTpeske.
OyHKUMA [prHa KpaeBon 3agauun 4-ro nopsgka Ha oT-
peske. Metoabl noctpoeHusa dyHkuusa MpuHa Kpaesown
3agayn 4-ro nopsioka Ha OTpeske.
2.2 ®dyHkuma NpuHa Ha rpacdbe | OcHOBHbIE onpeaeneHvs Teopuu KpaeBbiX 3agdad Ha | https://edu.vsu

rpacpe. ®yHkuma NpuHa kpaeBon 3agaum Ha rpade (ee
nocTpoeHue, NpeacTaBneHne peLleHns Kpaeson 3aaa-
4Yn B MHTErpanbHOM Buae).

OyHKUMA [puHa KpaeBowm 3agauv 2-ro nopsigka Ha

.ru/course/view
.php?id=11891
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rpacpe. MeToapbl noctpoeHus dyHkLMA puHa KpaeBown
3agaym 2-ro nopsigka Ha rpadpe ¢ nomoLllblo nakeTta
npyKNagHbIX Nporpamm.

OyHKUMA [pyMHa KpaeBou 3agayn 4-ro nopsiaka Ha
rpacge. Metogbl noctpoeHnss PyHKUUA puHa KpaesBon
3agayn 4-ro nopsgka Ha rpade C NMOMOLLBIO NakeTa
npvKnagHbIX Nporpamm.

2.3 CeoricTtBa pyHKUMs 'puHa | CBoncTBa pyHKUMM [puHa KpaeBon 3agaydm Ha rpadpe | https://edu.vsu

Topmsauusa auddepeHumnanbHOro onepaTopa.

3. llabopaTopHble 3aHATUSA

13.2 Tembl (pa3genbl) AUCLUUMIIUHBbI U BUAbI 3aHATUN:

(HenpepbIBHOCTb, CUMMMETPUYHOCTb, 3Hakoperynsp- | .ru/course/view
HocTb). MpuHumn makcumyma. Metop peaykumn. ®ak- | .php?id=11891

Ne Bugbl 3aHsaTUN (4acoB)
HanmeHoBaHue TemMbl =
n/ (pasgena) oucUMnInHLI Tlek- Mpakrude- Na6opatopHble [~AMOCTORTENBHAA| Boory
n P umn cKkune patop paboTta
®yHKums puHa Ha oTpeske 6 14 20
®yHkumsa NpuHa Ha rpade 14 32 46
Csoncta dyHkuus MpuHa 12 30 42
UToro: 32 76 108

14. MeToan4yeckue ykasaHmAa Ans ody4aroLWmnxXcAa Nno 0OCBOEHUIO AUCLUMNIIUHDI

OcBoeHMe ancunnnuHbl nNpegnonaraeT He TONbKo 0bsi3aTenbHOE noceleHne oby-
YalLMMCa ayaUTOPHbIX 3aHATUN (NPaKTUYECKMUX 3aHATUA) N akTUBHYI paboTy Ha HUX, HO
N CaMOCTOATENbHYO y4eOHY0 AeATENbHOCTb, HA KOTOPYIO OTBOANTCSA 76 4YacoB.

CamoctosTenbHasa yyebHaa AedTenbHOCTb CTyAeHTOB no AgucumnnuvHe «MeToabl
dyHKunKn MprMHa nccnegoBaHns KpaeBbix 3agadq» npegnonaraeT BbINOMIHEHNE Cneaytowmx
3agaHun:

1) camocToaTenbHOe M3yYyeHne y4ebHbIX MaTepuanoB no pasgenam 1-4 ¢ ucnonb-
30BaHMEM OCHOBHOW W [OOMOMHUTENBHOW nUTepaTtypbl, MHPOPMALNOHHO-CNPABOYHbIX W
NMOUCKOBBIX CUCTEM;

2) NOAroTOBKY K TEKYLLUMM aTTeCTauumsaM: BbINONIHEHWE MPaKTUYECKUX 3adaHui, ca-
MOCTOSITENTbHOE OCBOEHME MOHATUNHOIO annapaTa No KaXXaon TeMe.

Ocoboe BHMMaHMEe OBy4alLMXCS HaNPaBnsieTCA Ha OCBOEHME MPaKTUYECKUX Me-
ToAoB AuddepeHUnpoBaHus, MHTErpupoBaHns, pelleHns anrebpauvyeckux, gudpdepen-
umnanbHbIX U UHTErpanbHbiX ypaBHeHUN. KayecTBeHHOE BbINOSIHEHUE NpaKTUYecknx paboT
nogpasymeBaeT MOMHOLEHHOE N3y4YeHne N MakcumarbHOe 3a4eNCcTBOBaHNE BCeX Npeaoc-
TaBMEHHbIX 00yYalWNMC NHHOOPMALMOHHO-KOMMYHUKALUMOHHBLIX pecypcoB. [Npuoputet-
Hon aBnsieTcst paboTa ¢ 0bLeaoCTyNHbIMN COBPEMEHHBIMM NakeTaMmn NporpaMm.

Bonpocbkl npakTnyeckmx 3aHATUN 0BCYXAaloTCA Ha 3aHATUSX B BUAE YCTHOrO Onpo-
ca — uHauBmayanbHOro M gpoHTanbHoro. Mpu NOAroToBke K 3aHATMSM Oby4arommcs
BaXXHO MOMHUTb, YTO MX 3aa4va, OTBeYasd Ha OCHOBHbIE BOMPOCHI NnaHa 3aHATUA U 4onor-
HUTENbHbIE BONPOCHI NpenoaaBaTensi, noka3aTb CBOM 3HaHUS U KPYro3op, yMeHue nornde-
CKM NOCTPOUTb OTBET, BNageHne MateMaTuyeckum annapatoM 1 MHbl€ KOMMYHUKATUBHbIE
HaBbIKW, YMEHNE OTCTanmBaTb CBOK NpodieccnoHanbHyo no3mumio. B xoae yctHoro onpoca
BbISABNAOTCA AeTanu, KOTopble MO KakMM-TO MpUYMHAM OKa3anucb HeLOCTaTOYHO OCMbIC-
NEeHHbIMW CTyAeHTaMun B Xode y4ebHbIX 3aHATUN. TeM cambiM OMNpPOC BLINOMHAET BaXKHEW-
wre oby4varoLlyto, pasBMBaIOLLYI0 U KOPPEKTUPYIOLWYIO (OYHKLMK, MO3BONSET CTyAeHTam
yyecTb HegopaboTkmn 1 nsbexatb UX NpU NOAroTOBKE K NMPOMEXYTOYHbIM aTTectaumam (1
CeMecTp — 3a4eT)

Bce BbINoOnHseMble CTygeHTaMuM CaMOCTOSTENbHO 3aJaHusa noanexaT nocreayto-
Len npoBepke npenogasatenem. Pe3ynbtaTthl TEKYLWMX aTTeCTaUUN Yy4MTbIBAOTCA Npeno-
AasaTenem npu NpoBeaeHUn NPOMEXYTOYHON aTTecTaumm (1 cemecTp — 3a4erT).
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B cnyyae HeobxoammocTn nepexofa Ha AUCTaHUMOHHbBIA PeXxnm obyvyeHns ncnonb-
3yeTca 9NIeKTPOHHbIM Kypc «MeTtoabl pyHKUMM [puHa mnccrnenoBaHUA KpaeBblxX 3agad»
(URL:https://edu.vsu.ru/enrol/index.php?id=11891) Ha nopTane «3NeKTPOHHbLIN YHNBEPCU-
TeT BI'Y».

15. NMepeyeHb OCHOBHOM U AONOJSIHUTENILHON NUTEpPaTypPbl, PECYPCOB UHTEPHET, He-
O6XOAMMbIX Aansa ocBoeHunsa AnCcuuninHbl

a) OCHOBHas nurteparTypa:

Ne n/n NCTOYHMK

MokopHeili H0.B. [AugpepeHyuanscHsie ypagHeHUs Ha ceomempudeckux epagax / 10.B. MokopHsbil, O.M. MMeHKuH,

L B./1., Mpadues. boposckux. K.I1. /lazapes, C.A. LLlabpos -M. : dusmamaum, 2004. — 272 c.
2 Apnoaba B. U. JlononHUTENbHBIC TJIABBI TCOPUH OOBIKHOBEHHBIX AU(D(HEPCHIUANBHBIX YPaBHCHHM :

Yue6.mocobue s pusuko-mat.cuen.By3oB / B. V. Apronsx .— M. : Hayka: @m3maraut, 1978 .— 304 ¢

0) mononHuTenbHasa nuTeparypa:

Ne n/n NcTouHmK
3. Halimapk M.A. /luHeliHbie dugppepeHyuansHsie onepamopsl / M.A. Halimapk — M.: Hayka, 1969. - c.
4 Kamke 3. CrpasoyHUK o 0bbIKHOBEHHbIM AugghepeHyuanbHeim ypasHeHuam / 3. Kamke — M.: dusmamaum, 1961.
) - C
Boposckux A. B. Jlekiuu o oObIKHOBEHHBIM u(depeHIaIbHbIM YpaBHEHUM : [yueOHuK] / A.B. bo-
5 poBckux, A.W. [lepoB .— 2-e uzn., ucnp. u gon. — BopoHex : M3naTenscko-noaurpagudeckuii LeHTp
' Boponexckoro rocyaapcTBeHHOTo yHUBepeuTera, 2014 .— 548 c.
6 Kpacnoceabcknii M. A. Oneparop caBuTa 1o TpaeKTopusiM IrddepeHnnanbHeIX ypaBHeHMH / MLA.

Kpacrocensckuii .— M. : Hayxka, 1966 .— 331 ¢

Herponckmii W. I'. Jlexun o Teopun 0OBIKHOBEHHBIX Au(depeHInanbHBIX ypaBHEHNH | YUeOHUK IS
7. CTyA. MeX.-Mart. cnenuanbHocTedl yH-ToB / W.I'. [lerpoBekuii ; [Tox pen. A.Jl. Memmkuca, O.A. OneitHnka
.— M. : I31-B0 Mock. yH-Ta, 1984 .— 295 c.

Houtpsarun JI. C. O6bikHOBeHHBIE A PepeHIINaIbHbIE YPaBHEHH | YI€OHUK Ul CTYX. Mart. CIiell. YH-

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

9 benoanaszoea T.B. O nosnoxcumesnsHol o6pamumocmu pasHonopAoKossix 3a0a4 Ha epagax / kaHoudamckas duc-
cepmayusa — Boporex, 2003. — 128 C.

10 Gununnoe A. @. C6opHuK 3a0a4 o dugepeHyuansHsIM ypasHeHuam / A.@. duaunnos ..— M. ; Uxncesck : PX/,

2000.— 174 c.

B) MHOPMALIMOHHbIE 3NEKTPOHHO-0Bpa3oBaTenbHble pecypchbl:

Ne n/n NcToyHumkr

1 Hay4dHasa 3oHanbHas 6ubnuoteka BopoHexXcKoro rocygapcTBEHHOIO yHUBepcuTeTa :
ONeKTPOHHbLIN KaTanor : https://www.lib.vsu.ru/ .

16. NMepeyeHb y4yeOHO-MeTOANYECKOro o6ecneyeHust 4N CaMoCTOATENbHOM paboThbl
(y4ebHo-memoduyeckue pekomeHOayuu, nocobus, 3adayHUKu, Memodu4yeckue ykalaHusi
10 8bIMNOMIHEHUIO MPakmMu4yecKux (KOHMpPosibHbIX) pabom u 0p.)

Ne n/n NcTouvHUK

1 MokopHeili H0.B. AugdepeHyuansHbie ypasHeHUs Ha zeomempudeckux epagax / t0.B. MMokopHsbil, O.M. lMeHKuH,
) B./1., Mpadues. boposckux. K.I1. /lazapes, C.A. LLlabpos -M. : dusmamaum, 2004. — 272 c.

5 Apnoaba B. W. JlonogHuTenbHBIE TIaBBI TEOPUU OOBIKHOBEHHBIX NH((epeHITNAIbHBIX ypaBHEHUH :

Yuyeb.mocobue st pusuko-mart.crer.By3os / B. . Apronsn .— M. : Hayka: ®usmatiut, 1978 .— 304 ¢
3. Halimapk M.A. /luHeliHbie duggpepeHyuansHeie onepamopsl / M.A. Halimapk — M.: Hayka, 1969. - 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/)
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=23623&TERM=Арнольд,%20Владимир%20Игоревич%5B1,1004,4,101%5D&LANG=rus
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Kamke 3. CrnpasoyHuK rno obbIKHOBeHHbIM OughghepeHyuansHeim ypasHeHuam / 3. Kamke — M.: dusmamaum, 1961.

4.
- C
Boposckux A. B. Jleknnn o 0ObIKHOBEHHBIM UG GepeHINaIbHEIM YpaBHEHHM : [yaebnuk] / A.B. bo-
5 poBckux, AW IlepoB .— 2-e u3n., ucnp. u gon. — Boporex : M3garenscko-monmurpaduaeckuii HeHTp
' Boponexckoro rocyjapcTBeHHOTO yHHBepcuTeTa, 2014 .— 548 c.
6 Kpacnoceanscknii M. A. Oneparop casura no Tpaektopusim nuddepeHuanbubix ypaBHeHud / MLA.

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

Herposekuii U. I'. Jlekunu no Teopuu 0OBIKHOBEHHBIX AU QEPEHINAIBHBIX YPaBHEHUH ;| YUeOHUK /IS
7. CTYA. MeX.-Mart. cnenuanbrocteit yH-1oB / W.I'. [letpoBekuii ; [Tox pen. A.Jl. Memkuca, O.A. OneiiHuka
.— M. : I3a-Bo Mock. yH-Ta, 1984 .— 295 c.

Hontpsarun JI. C. O0bIkHOBeHHBIE Au(PepeHIINaIbHbIe YPAaBHEHH | YYeOHUK [UISl CTY[. Mart. Cliel. YH-

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

9 Benoenaszoea T.B. O nosoxcumensHol obpamumocmu pa3HonopaoKossix 3a0a4 Ha epagax / kKaHoudamcKkas ouc-
’ cepmayus — Boporex, 2003. — 128 C.

10. DPununnos A. @. C6opHUK 3a0ay o dugdepeHyuanbHoiM ypasHeHuam / A.@. duaunnos .— M. ; Uxcesck : PX/,

2000.— 174 c.

17. Obpa3oBaTenbHble TEXHONOrMKU, UCNONb3yeMble NpU peanusaumm y4ye6Hon auc-
LUMUMNIUHbI, BKMOYasaA OMCTaHUUOHHbIe obpa3oBatenbHble TexHonoruum (AOT), anek-
TpoHHOe oby4yeHue (J0), cmewaHHOe OGyyYeHMe):

Mpy peanusaumm ANCUMNIIMHBLI UCNOSb3YIOTCA crnegyowme obpasoBaTesibHble TeXx-
HONOMMN: NOrMYECKOe NOCTPOEHNE OUCLMMIMHBI, YCTAHOBIIEHNE MEXNPEeaMETHbIX CBA3EMN,
0603Ha4YeHe TeopeTNYECKOro N NPakTU4YEeCKoro KOMMNOHEHTOB B y4ebHOM MaTtepuane, ak-
Tyanusaumsa fMYHOTO M y4eBHO-NPOodeCcCnoHanbHOro onbita 0byYatoLMXCS, BKITHOYEHNE
3N1eMEHTOB OUCTaHLMOHHbIX 06pa3oBaTenbHbIX TEXHOMOMMMN.

B npakTuyeckom 4actm Kypca MCMNONb3yeTcsi CTaHA4apTHOE COBPEMEHHOEe Mpo-
rpammMmHoe obecneyeHne nepcoHanbHOro KoMnbTEPA.

B yactn ocBoeHusi matepuana fnekuMOoHHbIX U nabopaTopHbIX 3aHATUN, CaMOCTOS-
TenbHON paboTbl NO OTAENbHBbIM pa3fgenam AUCUUNANHBI, NMPOXOXAEHUS TeKyLen n npo-
MEXYTOYHON aTTecTaumm MOXeT MPUMEHSTLCA 3NEKTPOHHOE 00y4YeHne N ANCTaHUMOHHbIE
obpasoBaTtenbHble TEXHOMNOMMN, B YaCTHOCTU, SNEKTPOHHLIN Kypc «MeToabl pyHKumn pu-
Ha nccnenoBaHus kpaesbix 3agad» (URL:https://edu.vsu.ru/enrol/index.php?id=11891) Ha
nopTane «ANeKTPOHHbIN yHUBepcuTeT BIY».

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

YyebHas ayauTopua: cneunanmnamposaHHas mebenb

19. ®oHA OLEHOYHbIX CPEeAcCTB:

19. OueHou4HbIe cpeacTBa ANns NPOBeAEeHUA TEKYLEen U NPOMEXYTOYHOM aTTecTauum

MopsaoK OLEeHKM 0CBOEHMSA obyvaloLwmnMmncs y4ebHoro MaTepuana onpeaenseTcs
coaepXaHueM crieayoLmnx pa3aenos AUCLUUNNUHBI:

No HaumeHoBaHwue pasge- Komne- WHamnkaTtop(bl)
n/n | naAucumnnnHel (moay- TeHuVs(n) JOCTMXKEHNS OueHouHble cpeacTBa
ns) 4 KOMNeTeHummn
OyHKuMA NpuHa Ha oT- -2. .
1 yHKU pezke MK-2 HE%; [omalwHee 3agaHue, YCTHbIM OMNpoc,
' I'IK-2.3 Joknagbl
OyHKumA NpuHa Ha MK-2.1 .
yHKY P MK-2 [omaluHee 3agaHue, YCTHBIN ONpoc,
2. rpadpe MK-2.2 noKManG
MK-2.3
3. CsoWicTBa (pyHKUMA MK-2 MnK-2.1 [lomallHee 3agaHue, YCTHbIN onpoc,



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 | HawmerosaHve pasne- Komne- NHavkaTop(bl)
n/_n na gucumnnnuHel (Mogy- Tenums(n) AOCTMKEHUSA OueHouHble cpeacTBa
ns) 4 KOMMeTeHUnn
MpuHa MNK-2.2 Joknagbl
MK-2.3
lMpomexyToyHas aTTectauns I'Iepequb BOnpocos
opma KOHTpOns — 3a4eT [MpakTnyeckoe 3agaHue

20 TunoBble OUEHOYHbIE CpeAcTBa U MeToAMYECKUe MaTepuanbl, onpeaenstoLwme
npoueaypbl oLueHUBaHUSA

20.1 TeKywMn KOHTPOJb yCNeBaemMocTu

Tekywas atrectaums NpoBOAUTCA B COOTBETCTBUM C [lonoXeHnem o TekyLlen aT-
TecTaumm obyyarLmnxcs No nporpaMmMmam BbicLlero obpasoBaHna BopoHexckoro rocygap-
CTBEHHOIO YHUBeEpcuTeTa.

TekyLlaa aTTectTaumnsa npoBoanTCA B hopMe NpakTUYecKknx 3agaHum.

1.D,OMaLIJHee 3afaHune BbINMONTHAETCA KaXablM CTYAEHTOM CaMOCTOATENIbHO U 060y>|<,qaeTc;|

Ha crieyrLemM 3aHATUN.

2. CTyOeHTbl TPEHMPYIOTCA AOMa MOLENNPOBAThL NPaKTUYECKMX 3aday cuctemamm gudde-

peHunanbHbIX YypaBHEHNN BTOPOIro N 4eTBepPTOro nopAaaKoBs C NMOMOLLbIO NMPUKNaaHbIX Nake-

TOB WK CO34aK0T CBOW NPOrpaMmmbl M AEMOHCTPUPYIOT pe3yribTaTbl Ha 3aHATUN.

Mpn Tekywem KOHTposie YypOBEHb OCBOEHUS y4YebHOM AUCUMMNIUHBLI U CTeneHb
ChOPMUPOBAHHOCTM KOMMNETEHUNN ONPEeAensaoTCa OLEHKaMU «3a4TEHO», «HE 3a4YTEHOY.
KpuTepumn oueHuBaHus pesynbtaTtoB 06y4eHns npu Tekywen attectaummn.

[na oueHMBaHUA pes3ynbTaToB MpPaKTMYEeCcKoW paboTbl UCNONb3YeTCA wkKasa: «3a-
YTEHO», «HE 3a4YTEHOY.

CooTHOLWEeHNe nokasaTenen, KpUTepmeB U LUKasnbl OLEHMBAHUSA pe3ynbTaTtoB obyye-
HUS NoKasaHbl B criegytowien Tabnuvue:

YpoBeHb cchopmupo- LWkana

KpMTepMM OLlEHNBaHNSI KOMMNETEHLNN o
BaHHOCTU KOMNETEHUNN OLEeHOK

Mpu BLINOMHEHUM NPAKTUYECKUX 3af4aHWUA CTYAEHT NpoAeMoH- | [locTaTouHbl ypoBEHb | 3a4TeHo
CTpupoBan B AOCTaTOYHON Mepe: 3HaHWEe OCHOB COCTaBIIEHUS
KOMMbIOTEPHbIX NPOrpaMm Ans pelleHust TUNOBLIX MaTemaTu-
YeckMx 3afad, UMELLNXCA PECYPCOB ONSA peLleHns Npuknag-
HbIX MaTemMaTudeCKux 3apgad, ymMeHue WUucnonb3oBaTb CTaH-
OapTHble nMakeTbl NporpamMmMHOro obecneyeHus ana peweHuna
TUNOBbLIX MatemMaTu4eCKkux 3afad, BlageHue HaBblKaMn Xpa-
HeHusi, noucka, cbopa, cuctemaTtusauum, obpaboTkm M wuc-
Nnonb30BaHNs MHAOPMaLUW.

Mpy BLINONHEHUN NPAKTUYECKUX 3afaHUN CTYAEHT He npoje- - He 3a-
MOHCTpPMpOBan B [OCTATOMHOM Mepe: 3HaHMe OCHOB COCTaB- YTEHO
NEeHNs1 KOMMNbITEPHbIX NPOrpaMm ANs pelleHust TUMOBbIX Ma-
TeMaTUYecKnx 3afay, MMEILNXCA PECYPCOB AN peLleHus
NpyKNagHbiX MaTeMaTU4ecKnx 3agad, yMeHVEe WCMoNnb30oBaTb
cTaHOapTHble MNakeTbl MporpaMMHoOro obecneyeHuss ons pe-
LUEHMS1 TUMOBLIX MaTeMaTUYeckux 3agad, BnageHne HaBblkamm
XpaHeHus1, noucka, cbopa, cucremaTusauymm, obpaboTkn n mc-
Nnonb30BaHNsl MHGOPMaLUW.

20.2 NpomexyTo4yHasa aTTrecTauus

MpomexxyToyHas aTtecTauus B 1 cemMecTpe Nno AMCUMMNUHE 3aknoyaeTcs B cobe-
cefoBaHUN No TEOPETUYECKMM BONPOCAM M BbINOMHEHUSA NPaKTUYECKOro 3aaaHus.



MepeyeHb BONPOCOB K 3a4eTy:

. OCHOBHbIE onpegeneHnsa Teopun Kpaesblx 3ag4ad Ha OTpeske.

. ®yHKuMA puHa KpaeBoKn 3agaym 2-ro nopsiaka Ha oTpeske.

. MeToabl nocTpoeHna OyHkuua MpuHa KpaeBoKr 3agayuun 2-ro nopsiaka Ha oTpeske.

. ®yHkuma MpuHa Kpaeson 3agaym 4-ro nopsigka Ha oTpeske.

. MeToabl noctpoeHnsa OyHkumns MpuHa Kpaeson 3agaym 4-ro Nopsiaka Ha oTpeske.

. OCHOBHbIe onpeeneHns Teopun KpaeBbiX 3aday Ha rpagoe.

. ®yHKums [prHa KpaeBon 3agaym Ha rpadpe (ee NOCTpPoeHUe, NpeacTaBreHNe peLLleHNs] KpaeBoMm
3ajayv B UHTerpanbHOM Buae).

7. OyHKUMA MprHa KpaeBow 3aga4un 2-ro nopsgka Ha rpade.

8. MeToabl nocTpoeHus PyHKUMS [TpuHa KpaeBon 3ada4vm 2-ro nopsaka Ha rpade.

9. dyHKuMA NprHa kpaeBow 3agaydn 4-ro nopsigka Ha rpade.

10. MeToabl nocTpoeHnsa OyHkuua NpuHa KpaeBon 3agadun 4-ro nopsiaka Ha rpade.

11. CeoictBa ¢yHKUMM [puHa Kpaeson 3agadn Ha rpade (HenpepbiBHOCTb, CUMMETPUYHOCTD,
3HaKopEerynsapHoCTb).

12. MNpuHUMN Makcnmyma.

13. MeToa peoykumu.

14. dakTopumsaums anddepeHumnanbHOro oneparopa.

OO WWN -

Mpumepbl NpakTMYeCKMX 3a4aHMi Ha 3a4veTe
Bapuant 1

Jns 3amaumn

1. yYCTaHOBUTb HEBBIPOKIEHHOCTB;
2. mocTpouTh GyHKIMH ['prHA ABYXTOUYEUHBIX 3a/1a4;
3. moctpouTh pyHKIMIO ['prHa obmeit 3a1aun.

[nsa oueHnBaHMA pesyrnbTaToB 0Oy4eHMs Ha 3a4eTe UCMOoMb3YTCH crneayoLlme noka-
3aTtenu:
1) 3HaHMe TeOpETUYECKNX OCHOB;
2) yMeHue peluaTtb npakTuyeckue 3agadu;
3) ymeHue paboTaTb C anropyTMamMm METOA0B peLUEeHUs NPakTUYecknx 3aga;
4) 3HaHMe OCHOB METOOB peLUeHUs TUNOBbIX 3a4ay;
5) ycnewHoe npoxoxaeHve TekyLen atrectaumu.
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[ns oueHnBaHusA pe3ynbTaToB O6y'-IeHl/IF| Ha 3a4eTe NCNOoJ1b3yeTCA WKana: «3a4TeHOo»,
«HEe 3a4YTEHO».
CooTHoOLWEeHMEe NokasaTeneun, KpuUtepueB 1 LLKalbl OUeHNBaHNA pe3yrbTaToB o6yqu|/|;|:

KpuTepum oueHnBaHnsa KoMmneTeHuunin YpoBeHb chop- LLikana oueHoK
MUPOBAHHOCTU
KOMMEeTeHLNN
lMonHoe cooTBeTCTBME OTBETA OBYy4YaloLerocs Bcem nepednc- | losbiieHHbIl 3ayTeHo

JNIeHHbIM NoKasaTendaM Nno KaXxaomMmy n3 BonpocoB KOHTPOJIbHO- YPOB8€eHb
N3MEepUTENbHOIro Mmatepunana. YMeHue NPUMEHATb Ha NpaKkTu-
Ke MeToabl N cpeacTtBa AnAa peleHna TMnoBbiX 3a4av, Sd)-
(beKTI/IBHOFO MCnoib3oBaHMA pecypcoB COBPEMEHHbIX Mo-
OanbHbIX ceTen B UCCrefoBaHUSX.

HecooTBeTcTBME OTBETA o6yqa}ou.|,erocs4 OQHOMY U3 nepevnc- ba3zoeniti 3auTeHo
NeHHbIX NnokasaTenen (K OQHOMY 13 BOMPOCOB KOHTPOJIbHO- ypoeeHb
N3MEepPUTENbHOIro MaTepMana) n I'IpaBVIJ'IbeII7I OTBET Ha A0-
NOSTHUTENBbHbIN BOMPOC B npepenax nporpaMmmsbil.

HecooTteeTcTBME OTBETA 0bOy4atowerocs nobbiv oByM M3 ne- | llopozossili 3auTeHo
peyncneHHbIX NokasaTenen n HenpaBwsbHbIA OTBET Ha [0- ypOB€EHb
NOSHMTENbHbIA BONPOC B NPeAenax nporpammbl.

HecooTteeTcTBME OTBETaA ObOy4atoerocs nobbiM 13 nepe- - He 3auteHo
YWCNEHHbIX NOoKasaTenen (B pasnmyHbIX KOMBMHaUMAX No OT-
HOLLEHMIO K BOMPOCaM KOHTPOMbHO-U3MEPUTENBHOTO MaTe-
pvnana).

B oTBeTe Ha OCHOBHbIE BOMPOCHI COAEPXKATCH OTPbIBOYHbIE
3HaHWs OCHOB, CNIOCOGCTBYIOLLMX PeLUeHnto 3agay npodec-
CMOHanbHOW AEATENbHOCTU , 4OMYCKalTCA rpybble OLIMGKM
npu AeMOHCTpaUnM YyMEHUIN NPUMEHSTb Ha NpakTuke meToapl
ANs pelleHns TUNoBbIX 3a4ay.

20.3 ®oHA oUueHOYHbIX cpeacTB cPOPMUPOBAHHOCTU KOMMETEHUUN CTYAEHTOB, pe-
KOMeHAyeMbIn Ans npoBeAeHUs AMarHoCTUYeCKux pabor

1) 3aKkpbITble 3agaHug (TECTOBbIE, CPeaHUN YPOBEHb CIOXHOCTHN):

1. YcraHoBHTE COOTBETCTBHE:

1 OnHopoaHas KpaeBas 3ajjadya Lu=0:
A) L —
. (u)=0,i=1n
2 TlomyopHOpOIHAS KpaeBas 3a/1a4a Lu=f (X)
b) S —
L(u)=0,i=1Ln
3 HeonHopoHast kpaeBas 3aj1a4da Lu=f (X)
B) _
Lu)=a,i=1

OtBer: 1A.25.3B
Pemenue.




Ecin  Lu- auddepenumansupii  omeparop, | (U), 1= 1N - KpacBBe YCIOBHS, TO
Lu= f(x); Lu= f(x);
. — - HEOJHOpOJHas Kpaesas 3ajava, - IOJIyOJHOPOJHAs Kpae-
L(u)=4a,i=1Ln L(u)=0,i=1Ln
Lu=0;
Bas 3aja4a, . __ - OIHOpOAHAd Kpaepas 3a/1a4a
L(u)=0,i=1Ln
2. YcTaHOBHUTE COOTBETCTBHE:
1 kpaeBas 3amaua U"(X) _ f(X) X E[a b]
A) qu(a)=0;
u'(a) =0.
2 3aaa4da Ko U”(X) — f (X), X € [a’ b],
B) su(a)=0;
u(b) =0.
OtBer: 15,2 A
Penienue.

KpaeBoii 3agaueit Ha oTpe3ke [a, b] Ha3BIBAIOT 33J1a9y O HAXOXKJICHUU penicHus TuddepeHInanb-
HOT'O YPaBHEHMSI, YIOBJIETBOPSIOLIET0 KpaeBbIM (TPaHUUHBIM) YCIOBUSAM Ha KOHIIAX OTpe3Ka [a, b] :

3anaueit Komm Ha oTpeske [a, b] Ha3bIBAIOT 3a/1a4y O HaXO0K/IEHUU peleHus M pepeHnanbHoro

YpaBHCHUS, YAOBJICTBOPAIOIICTO HAYAJIbHBIM YCJIOBUSAM.

3. YcTaHOBHTE COOTBETCTBHE:

1 peuIicHue HEBBIPOXKIACHHOW KpacBOM 3aJavdd Ha A) U(X) — JG(X, S) f (S)dS
OTPE3KE MOXKHO 3allMCaThb B BUAC -

2 peuleHHE HEBBIPOKICHHOM KpaeBOM 3ajayd Ha b

rpade MOKHO 3aITHCaTh B BUJIE B) U ()() = J.G (X, S) f (S)dS .
a

Oteer: 1 5.2 A

Pewrenue.

Pemenue HCBBIpO)KI[CHHOfI KpaeBoﬁ 3ala4yi Ha OTPEC3KE [a,b] MOXXHO 3anucatb B BHJIC

u(x) :TG(x,s)f(s)ds.

Pemenne HeBbIpOXKIEHHOM KpaeBoil 3amaum Ha Trpade [° MOXKHO 3amucarb B BHJE

u(x) =jG(x,s) f(s)ds.

4. YCTaHOBHTE COOTBETCTBHE:

1 Dynxumeit I'puna ABYX | Ay qypuuio G(X,S), npu kaxnom dukcupoBanHOM S W3 OTpe3Ka, 06-

nepeMeHHblx X W S Ha
OTpe3Ke U1 KpaeBOﬁ JIaaaronryro CBOMCTBaMM:
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3a7aud = 2-TO
OyneM Ha3bIBaTh

TOpsIIKa

l.mpu X#S G(X,S) YIOBIIETBOPSIET MO X OJHOPOTHOMY Iudde-

PEHLUAIBHOMY YPaBHEHHUIO;

2.0pu X#S G(X, S) YIOBIIETBOPSIET IO X KpPaeBBbIM YCIOBUSM;

3.G(s+0,5)=G(s—0,S) mpu x=s5,

4.G, (s+0,8)=G, (s—0,s) + ! mpu X =S,
p(X)

(tme p(X) - k03¢ GHUIMEHT pHU cTapuel npou3BoaHoN nuddepeHnnansb-

HOTO YpaBHEHHs OpsKa 2).

2  Oyskmei
G(x,9)

JUIs1 KpaeBo 3a1auu 4-ro

I'puna

Ha OTpPC3KE

mopsiaka OymeM HasbI-
BaThb

b) pysknuro aByx mepemeHHbIX X HM S, IPH KaKAOM (UKCHPOBAHHOM S

H3 OTPC3Ka, 06naz[a}0my}0 CBOMCTBaMHU:

l.opu X#S G(X,S) yIOBJIETBOPsieT 0 X OJHOpoIHOMY Audde-

PEHINAIBHOMY YPaBHEHHUIO;
2.mpu X #S G(X, S) YAOBIETBOPSET MO X KPAEBBIM YCIOBHUSM;

k k

0 0
3. —G(s+0,8)=—-G(s-0,s), k=0,2mpu x=s,
ox~ ( ) Ox" ( ) P

s 2 Gs105)=2 608+ L k=3
X X o p(x)’ ’

X=S,

(rme p(X) - k03(uIMEHT TPU cTapIIeii MPOU3BOIHON U PepeHIHATb-

HOTO YpaBHEHHsI OpsiKa 4).

3  Oyskumei
G(x,S)

JIIsA KpaCBOﬁ 3aza4yu N-ro

I'puna

Ha OTpPE3KE

nopsigka OyaeM HasbI-
BaTh

B) ¢ynkuuro 1Byx nepeMeHHbIX X W S, IPU KaXJ0M (QUKCHPOBAHHOM S

H3 OTPC3Ka, 06naz[a}0my10 CBOMCTBaMHU:

l.opu X#S G(X,S) YIOBIIETBOPSIET MO X OJHOPOTHOMY Iu(pde-

PEHINAIEHOMY YPaBHEHHIO;
2.mpu X # S G(X, S) YIOBJIIETBOPSIET IO X KPaeBBbIM YCIOBUSM;

3.mpu X =S HenpepsBHa o X, T.€.

k k

0 0 —
—G(s+0,5)=—G(s-0,s), k=0,n-2,
ox~ ( ) Ox¥ ( )

4. mpu X = S nMeeT CKayeK, T.C.

k k
a—kG(s+O,s) :a—kG(S—O,S)-FL,
OX OX p

k=n-1,
(X)




1

(toe p(X) - K03 duimerT npu cTapiieii Mpou3BoIHON Iu(PepeHITHaTb-

HOTO ypaBHeHHs mopsiaka N ).

OtBer: 1A.25.3B
Pemenne.

Oynknuein ['puna G(X, S) Ha OTpE3Ke I KpacBOH 3afadd N-ro mopsiaka OyaeM Ha3plBaTh (PYHKIHIO ABYX

nepeMeHHbIX X M S, IpH KaXI0M (PUKCHPOBaHHOM S U3 OTpe3Ka, 00JIalafoNlyt0 CBOMHCTBAMH:

Lupu x=s G (X, S) YIOBIETBOPSIET M0 X OXHOPOAHOMY AnGQepeHIIaIbHOMY yPaBHEHHIO;

2.1pu X =S G(X, S) YIOBIETBOPSIET MO X KPacBBIM yCIIOBHSM;

3.mpu X =S HempepbiBHA IO X, T.C.

k k

0 0 —
—G(s+0,8)=—-G(s-0,8), k=0,n-2,
X" ( ) Ox¥ ( )

4.mpu X = S HMeeT CKaueK, T.€.

0" 0"
a—G(s+Os)——G(s 0,8)+—— () k=n-1,

(tme p(X) - K03 PHUIMEHT MPH cTapiIeil MPONU3BOAHOMN ArepeHIHaTbHOTO ypaBHeH s opsaaka N).

5. BoiGepuTe 01MH U3 S BADMAHTOB OTBETA
HeonHopoaHyto 3a1a4y Ha30BeM HEBBIPOXICHHOH, €CIIH. ...
Bribepure oanH U3 5 BapHaHTOB OTBETA:

1) cooTBeTCTBYIOIIAs €l OHOPOIHAS 3a/]a4a HE UMEET TPUBUAIBHOTO PEIIEHHS

2) COOTBETCTBYIOIIAS €i OJJHOPOIHAS 3a/1a4a MMEET TOJHLKO TPUBHAIBLHOE PENICHUE

3) cooTBeTCTBYIOIIAs €if OTHOPOIHAS 3a/1a4ya HE UMEET TOJBKO MOCTOSHHOE PELIEHHE

4) COOTBETCTBYIOIIAS €if OTHOPOIHAS 3a/1a4ya He UMEET PEIIeHUH

5) COOTBETCTBYIOIIAS €M OJHOPO/IHAS 3a/1a4a HE CYIIECTBYET

Ortser: 2

Pemenue:

HeonHopoanyto 3a1ady Ha30BeEM HEBBIPOXKJIEHHOM, €CJIM COOTBETCTBYIONIASI €1 OAHOPOHAs 3a7aua UMEET TOJIBKO TPH-
BHAJIEHOE PEUICHUE.

6. BbiGepuTe 0OAUH U3 5 BADUAHTOB OTBETA

OYHKIHIO G (X, S) HEBBIPOKICHHOU 3a7aun 2-To mopsiaka Ha rpade, cocTosimeM u3 N pedep MOKHO MOCTPOUTH TIO

dbopmyie ....

Bribepure oanH U3 5 BapHaHTOB OTBETA:
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H(xs) (X .. ¢,(X (0 o ()
1) G(X,S)=1 Il(H(.’S)) Il(%) |1(§/)n) ,ootme A= .. n... ;
A | ((0) | ((0 )
L(HGS) L(e) - L(o) nATL A
@, (X), i :]TZ — (yHIaMeHTaNbHAasl CHUCTEMa PEIICHUI OJHOPOJHOTO YPaBHCHUS, a I j ((DI (X)), J Iﬁ

peanu3anus KpaeBbiX ycaoBuit, ¢pymkims H (X, S) cTpoutcs 1o GyHKIMAM ['prHa ABYXTOYEUHBIX 33/1a4 Ha pedpax

rpaga.

H(x,s)  a(X) .. ¢,(x - -
L (H .S | ] 2 TR
2 G(X,S)Zi 1( ( )) 1((01) 1(¢)2n) N 1
b (HG9) (@) - () nl#) = lalon)
o, (X), I :ﬁ — (yHIaMeHTanbHass CHCTEMa PEIICHUH OXHOPOIHOTO YpaBHEHUs, a | i ((DI (X)), J :ﬁ
peanusarus KpacBbIX ycaoBuit, ¢ymkims H (X, S) cTpoutcs mo ¢pyHknusaM ['pruHa ABYXTOYCUYHBIX 3a/1a4 Ha pedpax
rpada.
H(x,s) o (X) .. (%) 2.(%) o0 (%)
L (H(,s | e ! 2n
3) G(X,S)zl 1( ( )) 1((01) 1((02”) , e A= ,
I2n (H ('v S)) I2n (¢1) I2n ((DZn) " gol a ¢)2n
) (X), = ﬁ — dyHIaMEHTaIbHAsS CUCTEMA PEMIEHUH OJHOPOJHOIO YPABHEHUS, a | i ((DI (X)), j = ﬁ
peanusarus KpaeBbix ycaoBuit, ¢Gymkims H (X, S) crpoutcst o HyHKIHsAM [ prHa IByXTOYEUHBIX 3a/1a4d Ha pebpax
rpada.
H(xs)  o(x) .. ¢,(X) - -
L(H(,s)) | o | A O
" G(X,S)Zl 1( ( )) 1((01) 1(¢n) e A=| ]
LHGS) 1L(g) - (o) S AN
o, (X), I =:|T2 — (yHIaMeHTalbHAS CHCTEMA PEIICHHUH OIHOPOIHOTO ypaBHEHWS, a | i ((l)I (X)), J ZJTZ
peanusanus KpaeBbixX ycinosuit, ynxmus H (X, S) crpoutcst o GyHKIHsAM ['prHa IByXTOYEUHBIX 3a/1a4 Ha pebpax
rpaga.
H(xs) @) .. (X (0 o ()
L (H(,s I o 1 n
5) G(X,S)=i l( ( )) 1((01) l(%) ,omme A= .. N
LHGS) (@) - (o) NC A

) (X), | = 1,2n - (yHIaMeHTabHAs CHCTEMa PELICHUH OJHOPOAHOTO ypaBHEHHUS, a | i ((Di (X)), j =12n



1

peanusanus KpaeBbixX yciuosuit, (ynxuus H (X, S) cTpoutcs 1o GyHKIMAM ['prHa ABYXTOYEUHBIX 3a/1a4 Ha pedpax

rpada.
Ortsert: 3
Pemenue:

Oyuxmmo G (X, S) HEBBIPOXKICHHOW 3a/1a4u 2 —To mopsiaka Ha rpade, cocrosamem u3 N pedep MOXKHO HOCTPOUTH TI0
H(xs) (¥ . @,(x)
|1(H(-,S)) I1(§01) I1(§02n)

1
opmyn G(x,8)=— , r
P ( ) A e

b (HES) Lo(9) w l(e)

o (X) . (%)

A= y @ (X), 1 =1,2N - QynnavenTanbHas cucTeMa pelICHHH OIHOPOIHOTO

Izn((Pl) Izn((Pzn)

ypaBHEHHS, a | j ((Di (X)), j =12n peanusanms KpaeBbIX ycrnoBuii, dymskmus H (X, S) CTpoHTCs MO (QPyHKIHU-

sM ['prHa AByXTOYEUHBIX 3a1a4 Ha peOpax rpada.

2) OTKDbITbIE 3aa0aHUg (TECTOBbIE, MOBbLILLIEHHbLIN YPOBEHb CITIOXHOCTU):

1. Ckoabko GpyHKIUH COCTABIAKT (YyHAAMEHTAJBHYI0 CHCTEMY pelleHMil 0HOPOAHOro AuddepeHUHAIBLHOTO

YPaBHEHM u"=0.
Ortger: 2

Pewienue: u" =0, rormra U’ =const = C. U(X) = JCldX = C; X+ C,, cnenosareisHo, (dbyHIaMeHTaIbHAs

cUcTeMa pellieHUH YpaBHEHHsI COCTOUT U3 JBYX (YHKIHIA @1( X) =X, @, ( X) =1.

2. Pemnre 3axauy u"=0, u (0) =0, U(l) =0

Ortser: 0

Pemenue: U” =0, rorza U’ =const = C,, U(X) = ICldX = clx + CZ, CJIeZIOBaTENFHO, O0IIee pemeHne oJl-
HOPOJIHOTO yYpaBHEHUS UMeeT BU/]I u (X) =CX+C,. Haitnem 4acTHOE pelIieHue:
U(O) =C, = 0, U(l) =C +C, = 0, rorma C, = 0, C, = 0. Hoxcrasnsis HaiifeHHble 3HAYEHHS TPOU3-

BOJILHBIX TIOCTOSHHBIX B 00l1Iee peuienue, nonydnm U (X) =0.

3. TIpu kakom 3navenun napamerpa C 3agaua u" =f (X), U(O) =0, U(C) =0 ua orpeske [0,1] oy-

J€T HA3bIBATbCHA KpaeBoii?
Ortser: 1

PeweHune: Kpaesoii 3aiadeii Ha oTpe3ke [a, b] Ha3bIBAIOT 337a4y O HAXOXJACHUU peuieHus qud-

(bepeHIaTFHOTO YpaBHEHHSI, YAOBJIECTBOPSIONIETO KPAaeBbIM (TPaHUYHBIM) YCIOBHSIM Ha KOHIIAX
OTpe3Ka [a,b].

4. Tpu xakom 3uauennn mapamerpa C 3amaua U = f(X), u(0)=0, u'(C)=0 ua orpeske [0,1]

Oyaer Ha3pIBaThesl 3amaveii Kommu?



Ortser: 0
PeweHne: 3anmaucit Komm Ha oTpeske [a, b] HA3bIBAIOT 3a/1a4y O HAXOXKJEHUU pelieHus nudde-

PEHIOHUAIBHOI'O YpaBHCHHS, YAOBJICTBOPAIOUICTIO HAYAJIBHBIM YCIIOBUSAM.

5. Pemnre 3a1auy u”=0, U(O) =0, U'(O) =0

Ortser:. 0

Pemrenwe: U” =0, rorma U’ =const = C. U(X) = JCldX = C, X+ C,, cnenosareisHo, oOIee pemieHue oJi-
HOPOJIHOTO YpaBHEHUS HAMEET BU]L u (X) =CX+C,. Haiinem YacTHOE peleHue:
U(O) =C, = 0, U'(O) =C = 0, rorna C, = O, C = 0. Moxcraenss HaiineHHbe 3HAYCHHS POM3BOJIBLHBIX

HOCTOSIHHBIX B 00wIee pentenue, monydum U (X) =0.

6. Pemnre 3amauy u”=0, U(O) =1, U(l) =1

Otser: 1

Pemenue: U” =0, rorma U'=const=c,, U(xX)=|c dx=cx+cC , CIIEIOBATENLHO, 00IIee pEIIEHNE OJI-
LCIeHAC 1 1 1 2 p

HOPOJIHOTO YpaBHEHUS HUMEET BU]L u (X) =CX+C,. Haiinem YacTHOE peuieHue:
U(O) =C, = 1, U(l) =C +C, = 1, torna C,= 1, C, = 0. Honcraenss HaiiieHHbIe 3HAYCHHIS POHM3BOJIb-

HBIX OCTOSIHHBIX B 00Liee peuienue, nonydum U (X) =1.

7. Peminre 3axauy u”=0, U(O) =2, U’(O) =0

Ortser: 2

Pemenue: U" = 0, tormza U’ = const = C,, U(X) = ICldX = CIX + CZ, CJIeZIOBaTENFHO, O0IIee pemeHne oJl-
HOPOJIHOTO YpaBHEHUS HMEeT BU]I u (X) =CX+C,. Haitnem YacTHOE peuieHue:
U(O) =C, = 2, U’(O) =C = 0, rorna C, = 2, C = 0. Hoxcrassist HaiifeHHbIe 3HAYEHNS IPOM3BOIBHBIX

HOCTOSIHHBIX B 00L1ee pentenue, nonydum U (X) =2.

Kputepum n wkanbl oueHnBaHuA 3agaHm ®0OC:
1) 3agaHusa 3akpbiToro Tuna (Bbloop 0gHOro BapraHTa oTBeTa, BEepHO/HEBEPHO):

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

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

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

3) 3agaHug 3akpbiTOro Tna (Ha cooTBEeTCTBUE):

e 2 6anna — Bce COOTBETCTBUS ONpeaeneHbl BEPHO;
e 0 6annoB — xoTsa 6bl 0OAHO CONOCTaBEHNE ONpeaeneHo HEBEPHO.

4) 3apaHnga OTKPbLITOro Tuna (KOPOTKUN TEKCT):




e 2 6anna — ykasaH BepHbI OTBET;
o 0 6annoB — ykasaH HEBEPHbLIN OTBET.

5) 3apaHung oTkpbITOro TMNa (4YMcrno):

e 2 6anna — ykasaH BepHbIN OTBET,;

o 0 6annoB — ykasaH HEBEpPHbLIN OTBET.

3apaHua pasgena 20.3 pekoMeHAYHTCS K UCNONb30OBaHUIO NPU NpoBeAeHUU auvar-
HOCTMYECKMUX PaboT C Lefiblo OLEeHKN OCTaTOYHbIX pe3ynbTaTOB OCBOEHUA OAaHHOW
AUCUMNNUHBLI (3BHaHMW, YMEHUN, HaBbIKOB).



