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PABOYASA NPOrPAMMA YYEEHOW AUCLUUNIUHBI
B51.B.08 BbluucnurenbHbie anropuTmbl pelleHna NpUKnagHbiX rpaHUYHbIX 3agay

1. Koa n HanmeHoBaHue HanpaBneHUs NOAroToBKu/cneynanbHOCTH:
01.03.02 npuknagHas matemMaTtuka U MHpopmaTmka

2. Mpodunb noaroroBku/cneunanmsayms:
NHdopMaLMOHHbIE TEXHOMOMMN ANS BbIYUCINTESbHBIX CUCTEM

3. Keanudmkauusa (cteneHb) BbiNyCKHUKA: 6akanasp
4. dopma o6y4eHus: oyHas

5. Kadepgpa, oTBevawwaa 3a peanusauuio  OUCLMUMNSIUHDBI: kKadeapa
BbIYNCINTENBHON MaTeEMaTUKM N NPUKIaaHbIX NHRPOPMAaLMOHHbBIX TEXHOMOMMN

6. CoctaButenu nporpammbl: KopsyHuHa B.B., K.T.H., JOLEHT,
LWabyHnHa 3.A., K.(b.-M.H., CT.H.C.

7. PekomeHaoBaHa: Hay4YHoO-meTogmMyeckum cosetom dakynbteta MMM 26.05.2023,
npoTokosn Ne 7

8. Y4yeOHbIn roa: 2026-2027 CewmecTp: 8

9. Llenn 1 3apaayum y4eO6HON ANCLUNIIUHDI:

Llenb y4ebHOU OuCUUMNUHbI: O3HAaKOMUTb OOY4YalLWNXCA C OCHOBHbLIMW Kraccamu
NPUKNagHbIX TPaHU4YHbIX 3agady M3 obnactm npodecCcroHanbHON OeATENbHOCTU U
MeTo4aMn NX peLLEeHus.

3adayu y4ebHoU OucyunuHsbI:

0030p OCHOBHbIX KNacCoB MNPUKNAOHbIX rPaHUYHbLIX 3a4ady W  OCOBEHHOCTM  MX
peanusauumn Npy opraHn3aunmn BblYMCNNTENBbHbLIX NPOLECCOB;

O3HaKOMJIEHME C YMCMNEHHBIMW MeTodamMMu, KOTOpble WCMNOMb3yTCA ANS pelleHus
NPUKNaaHbIX rPaHMYHbIX 3a4ay;

npoBeAeHNE BbIYUCTIUTESbHbBIX AKCMNEPUMEHTOB ANA TECTUPOBAHUSA METOLO0B peLueHus
NPUKNaaHbIX rPaHMYHbIX 3a4ay.



10. MecTo yye6HOM AncuMnNNuHbI B cTpykType OOI: BapnatmBHaga 4yacTb.

11. MnaHupyemble pe3ynbTaTbli OOY4YEeHUA MO AUcCUUNIUHE/MOAYyNK (3HaHMSA,
YMeHUsi, HaBblKkW), COOTHECEHHble C MMaHUpPyeMbIMU pe3yNibTaTaMu OCBOEHMUs

obpas3oBaTenbHOW nMnporpaMmmbl (KOMNeTeHUMsIMM) U UHAMKATOpPaMM  UX
AOCTUXeHusA:
Kon HasBaHue Koga(bl) WuaukaTtop(bl) lMnaHnpyemble pesynbTathbl
KOMMNeTeHLMn obyyeHuns

CnocobeH MK-4.1 | OcywecTBnset 3Hame: OCHOBHbIE Kracchbl
NPUMEHATbL MeTOoabI dopmanuaaumio npuKknagHbIX 3agay, Ans pelueHus
BbIYNCNNTENBHON NpUKNagHon KOTOpbIX ~ UCMONb3YIOTCA  MeToAbl
MaTemaTuKw, 3adaum un BbIYMCIINTENBHON MaTeMaTUKK.

MK-4 | KOMMbIOTEPHOTO BblOUpaeT MeToAb Ymemsb: BbIGpaTb BbIYUCIUTENBHBIN
MOZENMPOBaHNS n BbIYMCIINTENBHON anroputT™M Ans pelieHus pasnnyHbIX
onTMMmM3aumm Ans MaTeMaTuku ans KnaccoB MNpuKnagHblX  rpaHUYHbIX
opraHusaumm ee peLleHus. 3agav.

BbIYMCIINTENBHbIX Bnadems: HaBblKaMm

npoLeccos. chopmanmsaumm npyKnagHbIX
rPaHUYHbIX 3a4au.

CnocobeH MK-5.1 | Peanuayet 3Hname: OCHOBHbIE  YUCIEHHbIE

OCYyLLeCTBNATb YMCrEeHHble MeToObl  peleHns  MpUKIagHbIX

aHanus n BbIbop MeToAbl peLleHns rpaHVYHbIX 3a4au.

COBPEMEHHbIX NpuKNagHbIX 3agady | YmMems: NpUMEHATb Ha MpakTuke

TEeXHOMormmn B MeToabl W anropuTMbl  peLleHus

peanusaumm npodeccuoHanbHO | NpUKNagHbIX rPaHNYHbIX 3a4au.

MK-5 | oTaenbHbIX YHKLUNIA n chepe. Bnademe: HaBblkaMn  peLleHuns
BbIYMCIINTENBHbIX npaKkTU4ecKmx 3agav B
CUCTEM U CEPBUCOB npodeccuoHansHoOM caepe.
WUHMOPMALMOHHbIX
TEXHOMNOInN,
npMMeHseMbIX Ans
UX co3gaHus.

CnocobeH MK-6.1 | NpoBoauT aHanu3 3Hamb:  MeToAbl  TECTMPOBaHMUSA

paspabaTtbiBaTb pe3ynbTaTtos BblUMCIINTENBHBIX anropuTtMos,

npotoTtunbl MIC Ha TECTMPOBaHUS. npegHasHavYeHHbIX Ans  pelueHus
nK-6 6ase Tunoson NIC NPUKNagHbIX rPaHNYHbIX 3a4au.

Ymemb: NpUMeEHATb Ha  NpakTuke
MOATrOTOBKY TECTOBbLIX AAHHbIX.
Bnademsb: npoBefeHUEM TECTOBbIX
npouenyp ANs  BblMUCIIUTENbHBLIX
anropuMTMOoB.

12. O6bem AMcUMNIUHbI B 3a4eTHbIX eanHuuax/yac.(e coomeememeuu ¢ y4ebHbIM

rnnaHom) — 8 cemectp 2/72;

dopma NPoMeXyTO4YHOM aTTecTauumn

13. Buabl y4ue6HoM paboTbl

8 cemecTp — 3adet

TpynoemMkocTb
. Mo cemecTpam
Bug yyebHown paboThbl Bcero
Ne cemecTpa Ne cemecTtpa

AyOouTOpHbIE 3aHATUSA 8

nekuuu 16 16
B TOM uucne: npakTu4eckme 0 0

nabopaTtopHble 16 16
CamocTosiTenbHas paboTta 40 40




B TOM uucne: kypcosasi pabota (NpoekT)

dopma NpoMeXyTOYHOIN aTTecTaumm

3avet

NToro:

72 72

13.1. CopepxaHue AUCLMNINUHBI

n/n | HaumeHoBaHue Peanusauus pasgena aucunnnuHbl
pasgena CopepxaHue pasgena gUCUUNIIvHLI C MOMOLLbI0 OHMNanH-kypca, OYMK *
ONCLUMNNUHBI

1. Jlekuum

1.1 | MeTtoabl MeTon anddepeHunansHOM NPOroHKN.
npueseneHus MeTtoa npucTpenku: knaccmyeckas
KpaeBoW 3adayn K | NpuUcTpenka, napannenbHas NpucTperka,
3agade Kowwm BCTpeYHas NpucTperka.

1.2 | MeTtop MNpumeHeHne meTona
andbdepeHumpoBa | auddepeHUnpoBaHNs NO napameTpy K
HUA no napameTpy | auddepeHunansHbIM YpaBHEHUAM U LWabyHnHa 3.A. YncneHHble

cuctemam gnddepeHumnanbHbIX MeTOoAbl peLleHnst NpuKnagHbIxX
YPaBHEHWUN. Kpaesbix 3agady / 3.A.llabyHnHa —
O6pasoBaTtenbHbIn nopTan
«ONEeKTPOHHLIN yHUBepcuTeT BITY».
1.3 | Metog [MoHATUE MHBAPUAHTHOIO NOTPY>KEHUS. — Pexwum goctyna:
WHBapWaHTHOro PelweHune 3agayn ana npsiMOTOYHOro https://edu.moodle.ru.»
norpy>xeHunsi XUMU4eckoro peakropa. PeweHuve 3agayn
Ans NnacTUHbl TENNMOBOro paguaTopa.
1.4 | MeTtop JInHenHbIe rpaHnYHbIE 3agayun.
WHTErpanbHbIX HenwnHelHble rpaHnyHble 3agaydn.
ypaBHEHNI
2. JlabopaTopHbie paboTbl
2.1 | MeTtoabl MeTon anddepeHunansHOM NPOroHKK. LWabyHuHa 3.A. YucneHHble
npuBeaeHus MeToa npucTpenku: Knaccuyeckas MeTOoAbl peLleHnst NpUKnagHbIxX

KpaeBoW 3agaun K
3agade Kowwn

npucTpenka, napannensHas npucTpernka,
BCTpeYHas NpucTperka.

KpaeBbix 3agady / 3.A.llabyHnHa —
O6pasoBaTtenbHbIn nopTan
«ONEeKTPOHHbIN yHMBepcuTeT BITY».
— Pexwum pgoctyna:
https://edu.moodle.ru.»

13.2. Tembl (pasgenbl) AUCUMNIIUHBbI U BUAbI 3aHATUN

Ne Bugbl 3aHaTun (Yacos)
HanmeHoBaHue TeMbl

n/ MpakTuueckn | JNlabopatopHbl | CamocTosTens
(pasgena) gucumnnuHel | Jlekuun Bcero

n e e Has paboTa
MeToabl npuBeaeHus

1 KpaeBoOW 3a4aun K 10 0 16 10 36
3agade Kowwn
MeTton

2 | anddepeHumpoBaHus 2 0 0 10 10
no napameTpy

3 MeToa nHBapmaHTHOro > 0 0 10 14
Nnorpy>xeHuns

4 MeTon MHTErpanbHbIX > 0 0 10 12
ypaBHeHWI
UToro: 16 0 16 40 72

14. MeToan4yeckue ykasaHus ansa obyvarowmxcs

no OCBOEHUIO ANCLNNJTIUHDI

na ycnewHoro ocCBoeHnA OUCUUMIINHBI «BblancnmtenbHble anropuTtMbl peLleHns
NPUKNagaHbIX rpaHU4HbIX 3aga4vy» CTYOEHT OOJKEH perynAapHo pa6OTaTb C KOHCIMEeKTaMu



https://edu.moodle.ru./
https://edu.moodle.ru./

nekuMin W npegnoXeHHOW NEKTOpOM  nuTepaTypon, akTMBHO paboTatb Ha
nabopaTopHbIX 3aHATUSAX, BbINONHATL JOMALLHME 3aJaHUs, CBOEBPEMEHHO BbIMOMHATb
nabopaTtopHble 3a4aHus, NoceLaTb KOHCYbTalMm B Criyyae BO3HMKHOBEHMS BONPOCOB
N 3aTpyaHEHUN.

Mpn mMcnonb3oBaHMM OUCTAHUMOHHBLIX 0Bpa3oBaTenbHbIX TEXHOMIOMMN N 3NEKTPOHHOIO
oby4yeHna cTygeHT obs3aH BbINOMHATE BCE yKa3aHus npenogasaTtenen no paborte Ha
LMS-nnatdopme, CBOEBPEMEHHO MoAKMYaTbCca K online-3aHaTuam, cobnogatb
pekoMeHJauun no opraHM3saLmm camocToaTenbHoOM paboThbl.

15. NMNepe4yeHb OCHOBHOM U AOMNONHUTENbLHOW NUTEepaTypbl, PeCypcoB UHTEPHET,
HeoO6XxoaUMbIX AJI OCBOGHUA AUCLUNIIUHDLI (CrIUCOK lumepamypbl 0hOpPMIISsemcs 8
coomeemcmeuu ¢ mpebosaHusimu 'OCT u ucrionb3yemcsi obwiasi CK8O3Hasi

Hymepauyusi 05151 ecex suG08 UCMOYHUKO8)
a) OCHOBHasi lumepamypa:.

Ne

NcTouHnk
n/n

BaxsanoB H. C. YncnenHble metoabl / H. C. Baxsanos, H. M. XKuakos, I'. M. KobenbkoB. — MockBa:
1 | BUHOM. Na6opaTopusa 3HaHuin, 2012. — 636 c.
Pexum goctyna: http://biblioclub.ru/index.php?page=book&id=222833

Oemunposuy B. . OcHOBbI BblMUCIIMTENBHOW MatemaTuku: y4eb. nocobue / b. . demngosuny,
2 | . A. MapoH. — Mockea: JlaHb, 2011. — 664 c.
Pexxum goctyna: https://lanbook.lib.vsu.ru/books/element.php?pll cid=25&pll id=2025

Amocoe A. A. BeluncnutenbHble metoabl / A. A. AMocos, H0. A. [lybuHckuin, H. B. KonyeHoBa. —
3 Mockea: JlaHb, 2014. — 672 c.
Pexxum goctyna: https://lanbook.lib.vsu.ru/books/element.php?pl1 cid=25&pl1 _id=42190

©) doronHumenbHas qumepamypa:.

Ne

NcTouHMK
n/n

Bepx6buuknii B. M. OCHOBbI YMCINEHHbLIX METOAOB: Y4ebHMK Ans cTtyq. By3oB / B. M. Bepx0Ouukun. —

! Mocksa: Bbicw. wk., 2002. — 847 c.

MeTtoa anddepeHunanLHON NPOroHKN pelleHns KpaeBbiX 3a4ay Ans OObIKHOBEHHbIX
2 | amddepeHumanbHbIX ypaBHeHMI: y4eb.-meToa. nocobue / B. B. KopayHuHa, 3. A. WWabyHuHa,
. B. Wapyna. — BopoHex: 1Ol BI'Y, 2006. — 27 c.

Ha L. BelumcnuTenbHble MeToAdbl peLleHns NpuknagHbiX rpaHuyHblx 3agad / L. Ha. — Mocksa:
Mwup, 1982. —294 c.

Oprtera [x. BeegeHne B YncrneHHble MeToabl pelleHus auddepeHumanbHblX ypaBHEHUN /
Ix. Optera. — MockBa: Hayka, 1986. — 288 c.

YucneHHoe pelueHne 3agaymn Kowm ansg obbikKHOBEHHbIX AnddepeHLmanbHbIX ypaBHEHNI
8 | metogamu Tuna PyHre-KyTTa: meToa. ykasaHus no Kypcy «4mcneHHble metoabl». Y. 1/ cocT.
B. B. Kop3yHuHa, 3. A. LlabyHnHa. — BopoHex, 2002. — 53 c.

YucneHHoe pelueHne 3agayun Kowm ansg obblkKHOBEHHbIX AnddepeHLmanbHbIX ypaBHEHNI
9 | meTogamu Tuna PyHre-KyTTa: MeToA. ykasaHus rno Kypcy «4ncneHHsle metoabi». Y. 2.
WuausmayanbHble 3agaHus / cocT. B. B. KopayHuHa, 3. A. WabyHuHa. — BopoHex, 2005. — 31 c.

JlabopaTopHbI NPakTUKYM MO YnCNeHHbIM MeToaaM. MeTog npucTpenku: yuebHo-meToanyeckoe

10 nocobwue / coct. B.B.Kop3yHuHa, 3.A.lLlabyHnHa. — BopoHex, 2019. — 26 c.

JlaGopaTopHbIN NpakTMKym Mo YncneHHbIM Mmetogam. Metog npuctpenku. Yactb 2.
11 | NHgmBupyanbHble 3agaHus: y4ebHo-meTogmdeckoe nocodume / coct. B.B.Kop3yHuHa,
3.A.lLabyHuHa. — BopoHex, 2021. — 31 c.

B) UHQpOPpMaUUOHHbIEe 371eKMPOHHO-0bpa3ogameribHble pecypchl (0ulmansHble pecypcbl UHTEPHET):

Ne n/n | Pecypc

1. www.lib.vsu.ru — 3oHanbHas Hay4YHas 6ubnunoteka BI'Y

2 Bonkos E. A. YucneHHble metoapl: y4eb. nocobue / E. A. Bonkos. — Mocksa: JlaHb, 2008. — 256 c.
) Pexxum goctyna: https://lanbook.lib.vsu.ru/books/element.php?pll cid=25&pll id=54

JlTabopaTopHbI NPaKTMKYM MO YNCIEHHbIM MeTodam. MeToa npucTpernku: ydebHo-MmeToanyeckoe
3. nocobue / coct. B.B.Kop3yHuHa, 3.A.llabyHnHa. — BopoHex, 2019. — 26 c.
Pexum goctyna: http://www.lib.vsu.ru/elib/texts/method/vsu/m19-243.pdf

JlTaGopaTopHbI NPaKTMKYM MO YNCIEHHbIM MeTodam. MeToa npuctpenku. YacTtb 2.
VHgmBmayanbHble 3agaHus: y4ebHo-meTogmdeckoe nocobue / coct. B.B.KopayHuHa,



http://biblioclub.ru/index.php?page=book&id=222833
https://lanbook.lib.vsu.ru/books/element.php?pl1_cid=25&pl1_id=2025
https://lanbook.lib.vsu.ru/books/element.php?pl1_cid=25&pl1_id=42190
https://lanbook.lib.vsu.ru/books/element.php?pl1_cid=25&pl1_id=54
http://www.lib.vsu.ru/elib/texts/method/vsu/m19-243.pdf

3.A.llabyHuHa. — BopoHex, 2021. — 31 c.
Pexxum goctyna: http://www.lib.vsu.ru/elib/texts/method/vsu/m19-243.pdf

LWabyHnHa 3.A. YncneHHble MeToabl peLLEeHUst NpUKNaaHbIX KpaeBbix 3aday
/ 3.A.lHabyHunHa — O6pasoBaTenbHbIN nopTan « NEeKTPOHHbIN yHuBepcuTeT BIMY».
Pexxum goctyna: https://edu.moodle.ru.»

16. NMepe4yeHb y4eOHO-MeTOANYECKOrO ob6ecneyYyeHns ANs CaMoOCTOATEeNIbHOMU
paboTbl (yuebHo-Mmemoduyeckue pekomeHoayuu, nocobus, 3adaqyHuKu,
MemodouydecKue yKkasaHUsl 110 8bINMOSIHEHUIO Mpakmu4yeckKux (KOHmMposibHbIX) pabom u

op.)

Ne

MNcTouHMK
n/n

YucneHHoe pelueHuve 3agadm Kowwm ans obbIKHOBEHHbIX AnddepeHLnanbHbIX ypaBHEHU
1 meTodamu Tuna PyHre-KyTTa: MeToA. ykasaHusi no kypcy «4ucneHHble metoasi». Y. 1/ cocr.
B. B. Kop3yHuHa, 3. A. LlabyHnHa. — BopoHex, 2002. — 53 c.

YucneHHoe peleHuve 3agaydm Kowwm ans obbIKHOBEHHbIX AnddepeHLnanbHbIX ypaBHEHU
2 mMeTogamu Tuna PyHre-KyTTa: MeToA. ykasaHusi no Kypcy «4ucneHHble metoabi». Y. 2.
MHameuayanbHble 3agaHus / coct. B. B. KopayHuHa, 3. A. LLlabyHuHa. — BopoHex, 2005. — 31 c.

MeToa anddepeHLnansHOM NPOroHKN peLLEHUS KpaeBblx 3a4ay Ansi 0ObIKHOBEHHbIX
3 AanddepeHumanbHbiX ypaBHeHu: y4eb.-meToa. nocobue / cocT. B. B. Kop3yHuHa,
3. A. WabyHuHa, [. B. Wapyga. — BopoHex: JIOMM By, 2006. — 27 c.

JlabopaTopHbI NPaKTUKYM MO YNCTEHHBbIM MeToaaM. MeTon NpUCTpenku: y4ebHo-meToanveckoe
nocobwue / coct. B.B.Kop3yHuHa, 3.A.lLlabyHnHa. — BopoHex, 2019. — 26 c.

JTabopaTopHbI NpaKTUKYM MO YNCIEHHbIM MeToaam. MeToa npuctpenku. YacTb 2.
5 WHaousmayanbHble 3agaHus: ydebHo-meToguydeckoe nocobue / coct. B.B.KopayHuHa,
3.A.lLlabyHuHa. — BopoHex, 2021. — 31 c.

17. UHcpopmaLmMOHHbIE TEXHONMOrMu, UCNonb3yeMble ANA peanusaumm y4eOGHOU
OUCUMNIINHBI, BKIlOYasi nporpamMMHoe obGecrnevyeHne U UHGpOpPMaLMOHHO-
CrpaBoOYHble CUCTeMbI (MpU HEO6XO0AMMOCTH)

Mpn  peanusaumm  y4ebHOW  OUCUMNAMHBI  UCMNOSML3YKOTCA  UHAOPMAUNOHHbIE
3NEeKTPOHHO-00pa3oBaTenbHblie pecypcbl Www.liv.vsu.ru u https://e.lanbook.com.
AuncumnnuHa peanusyeTcs C NPUMEHEHNEM 3NEKTPOHHOIO 0By4YeHUs U OUCTaHLMOHHbIX
obpasoBaTenbHbIX TEXHOMorMn. [ns opraHM3aumm 3aHATUA PEKOMEHAOBAH OHMaWH-
Kypc «YncneHHble MeToabl pelleHnst NPUKNaaHbIX Kpaesblx 3a4ay», pasmeLleHHbIN Ha
nnatgopme O3nekTpoHHoro yHmBepcuteta BIY (LMS moodle), a Ttakke WHTepHeT-
pecypchbl, NpMBeaeHHble B 1.158

18. MaTepmanbHO-TeXHUYECKoe obecrneyeHne ANCLUUNIIUHDI:

Meb6enb n o6opygoBaHue | NporpammHoe o6ecneyeHune
Jlekunun
CneuuanuanposaHHas meberb, YyebHas ayguTtopus: cneumanm3npoBaHHas mebenb,
KomnbloTep (HOYTOYK), KoMnbtoTep (HOyTOYK), MyrnbTUMeaAniiHOe 06opyaoBaHme

MynbTMMeaniHoe obopyaoBaHue
(npoekTop, 3kpaH, cpeacTea
3BYKOBOCIMPOU3BEAEHNS).

(npoekTop, aKpaH, cpeacTBa 3ByKOBOCNPOU3BEAEHMS),
Aocka (Mernosas Unv MapkepHas).

OC Windows 8 (10), nitepHeT-6paysep (Google Chrome,
Mozilla Firefox), MO Adobe Reader, nakeT ctaHgapTHbIX
OPUCHBIX NPUNOXEHUN ANnsa paboThbl C 4OKYMEHTaMu

JlabopaTopHble 3aHATUA 3aHATUS

CneuwnanuampoBaHHas mebenb, YuebHas ayanTopws 418 NpoBeAeHNs NPaKTUYECKNX
KOMMbIoTep (HOYTOYK), 3aHATUN: crieuuanmanposaHHas Mebenb, nepcoHarnbHbIe
MynbTMMeauiiHoe 06opyaoBarme KOMMbIOTEPbI B KOMMYECTBE, 06ECNeUMBaIOLLEM

(mpoekTop, 3kpaH, cpeacTea .
3BYKOBOCMPOM3BEAEHNS) BO3MOXHOCTb MHAMBMAYaNbHOM paboThl.

nepcoHalribHble KOMMbOTEPbI A4

MHAVBMAYANLHON paBoTbi. OC Windows 8 (10), nHtepHeT-6paysep (Google Chrome,

Mozilla Firefox), MO Adobe Reader, nakeT ctaHgapTHbIX



http://www.lib.vsu.ru/elib/texts/method/vsu/m19-243.pdf
https://edu.moodle.ru./
http://www.liv.vsu.ru/
https://e.lanbook.com/

OOUCHBIX NPUNOXEHUIN ANA paboTbl C JOKYyMEHTaMW,
Tabnuuamn (MS Office, MonOduc, LibreOffice), Free
Pascal, Microsoft Visual Studio Community Edition).

19. OueHo4HblIe cpeacTBa ANA NPoBeAeHUA TEKyLIen U NPOMeXyTOYHOMN
aTTecTauumu

MopsiAoK OUEHKM OCBOeHMs1 oby4varolmmucs yd4ebHoro matepuana onpepensiercs
coaepXaHNeM criegyroLnxX pasaenos ANCUMNNHDI:

HaumeHoBaHne
No UHankaTop(bl)
o pasgena
KomneTteHuun OOCTMKEHUS OueHouHble cpeacTBa
n/n ONCLUUNINHBI
KOMMeTeHLUn
(moayns)
MeToabl
NpUBEaCHMS MK-4, MNK-5, MK- MK-4.1, [K-5.1, MpaKTUKO-OpMEHTMPOBaHHbIE
1 N 6 3agaHus.
KpaeBow 3agaudn MK-6.1
KoHTponbHas paboTa
K 3agade Kowwn
MeTog MK-4, MK-5 MK-4.1, NMK-5.1
MbEPEHLIMPO [MpakTMKo-OpUEHTUPOBaHHbIE
2 A 3agaHus.
BaHWs Mo
napameTpy
MeTog MK-4, MK-5 MK-4.1, NMK-5.1 n
PaKTMKO-OPUEHTUPOBAHHbIE
3 | nHBapuaHTHOro
3adaHus
NorpyXeHusi
MeTon MK-4, MK-5 MK-4.1, NMK-5.1
[MpakTnKo-opneHTMpPOBaHHbIE
4 | nHTerpanbHbIX
- 3adaHus
ypaBHEHUM
MpomexyTodHasa aTTecTaums lMepeyeHb BoNpocoB
dopMa KOHTpONs — 3a4eT MpakTnyeckoe 3agaHune

20. TwnoBble OUEHOYHble cpeAcTBa M MeToAMYeCKMe  MmaTepuansl,
onpegensirowme npoueaypbl OLeHMBAHUSA

20.1 TeKyLUN KOHTPOIb yCNeBaeMoCTH

Tekywaa aTrectauusi nNpoBOAMTCA B COOTBETCTBMU C [lonoXeHneM O TeKyllen
aTTectaumMm obydarowmxca no nporpaMmmam Bbicwero obpasoBaHus BopoHexckoro
rocygapCTBEHHOrO yHuBepcuTeTa. Tekywas aTrectauus npoBogutca B popmax:
TECTUPOBAHUSA, KOHTPOSbHbIX PaboT, BbIMNOMHEHUS  NPaKTUKO-OPUEHTUPOBAHHbIX
3agaHun, nabopaTopHbIX paboT. Kputepumn oueHMBaHUs NpuBeaeHbl HUXKE.

20.1.1 BapmaHTbl KOHTPOJbHbIX pabdoT

KoHTponbHO-u3meputenbHbin maTtepman Ne 1
1. MeTopq BCTpeYHOM NpUCTPErKM AN peLleHnsa KpaeBon 3agauu

y'=1(xyy), y@=A yb)=Bxe [a, b] C Ycnonb3oBaHeM metoaa HeloToHa ang
peLleHns Nosly4aemMoro HeriMHENHOro YpaBHEHWS.
2. MeTtog guddepeHumnanbHon NPOroHKM AN KpaeBow 3agauu

(POYY) —a(x)y = f(x)
ay'(@)-By@=r
a,y'(0)+ B,y(d) =r,

B cnyyae, korga %1 7 0, a,=0.




20.1.2 Kputepunm OLeHKN KOHTPOJIbHON PaboThI:

OTnun4yHo MpaBunbHO peweHo He MmeHee 90% 3agaHun
XopoLo [MpaBuNbHO pelueHo He MeHee 75% 3agaHun
YO0BNeTBOPUTENBHO [MpaBunbHO pelueHo He meHee 50% 3agaHun
HeypoeneTteBoputernbsHo | MNpaBunbHO pewweHo meHee 50% 3agaHui

20.1.3 BapuaHTtbl 3agaHun gna nabopaTopHbix pabor
Tema: MeTton amddepeHumanbHOM MNporoHkU. MeToa NpUCTPErKU: Knaccuyeckas
npucTpenka, NnapannensHas NpucTperka, BCTpevyHas npucTpernka.
3apaHue 1. (OcrtanbHble 3agjaHusa cM. B: Memod dugbgpepeHyuanbHOU MpOo20HKU
peweHusi Kpaesbix 3aday 05151 06bIKHOBEHHbIX OughghepeHyuarbHbIX ypasHeHuUUl: y4eb.-
memod. nocobue / cocm. B.B.Kop3yHuHa, 3. A.llabyHuHa, [. B. lllapyda. —
Boponex : JIOl BI'Y, 2006. —27 ¢.)  PelweHvne KpaeBon 3agaum Ons JUHEWNHOro
CaMOCONPSXKEHHOr0 ypaBHEHWS BTOPOro nopsigka MeToaoM  avddepeHumnanbHom
NPOrOHKM.
HasHa4yeHue.
NHTerpnpoBaHne Ha 3agaHHOW ceTke y3rnoB ypaBHeHUs (4.1) ¢ NMMHENHBbIMU KpaeBbIMU
ycnosmnsiMmn 6e3 oLeHKM TOYHOCTM.
OnucaHve napameTposB.
data - UMa darna UCXOOHbIX AaHHBbIX;
p, q,f - UMeHa npouenyp-PyHKUNA C OO4HMM NapaMeTpoM, KOTOpble LOMKHbI
ObITb OnucaHbl B OCHOBHOW nporpamme (yHkumMn p(x), q(x), f(x)
BbIYMCIIAKT 3Ha4YeHus KoaduumneHToB ypaBHeHus (4.1));
rez - UM4A parna BbIXOOHbIX AaHHbIX;
Icod - KOO  3aBeplleHna  nNporpaMmmbl,  BbIXOAHas  nepeMeHHas,
npyHMMaloLLas cnegyowme 3HadeHus:
- Icod=0 — HeT owmnboK, peLleHne Nony4eHo;
- lcod=1 — pelieHne He nony4eHo, 3agadva umeet BECKOHEYHO
MHOIO peLLeHnN;
- lcod=2 — pelueHMe He NonyyYeHo, 3agava He UMEET PELLEHUS.
3ameyaHue o CTpyKType hanna MCxoaHbIX AaHHbIX.

1. MepBaga cTpoka — 3Ha4YeHUs KOAPMPULIMEHTOB rPAHNYHbBIX YCITOBUMN.

2. BTopaa cTpoka — 3HayeHMss 1eBOro M TMpPaBoOro KOHLOB OTpeska
WHTErpupoBaHuns, KOIMYECTBO TOYEK B 3a[jaHHON CeTKe Y3r0B.

3. CTpoku € TpeTben 1 fanee — HOMep y3na, 3Ha4yeHne aprymeHTa X B y3ne.

3ameyaHue o0 CTPYKType BbixogHoro danna.

lMepBaga n nocneayoLme CTPOKM cogepXkaT HOMEP TOYKK, ee X - KOopauHaTy, 3HayYeHue
BbIYMCINEHHOIO PeLLEHNsT B 3TON TOYKE.

MeTog.

MeTon nony4deHus peweHus (cnocob 1, cnocob 3) onucaH B n.2.2. lNpegnonaraetcs,
YTO BCE YMCIIEHHO pellaeMble B paMKax 9TOro 3agaHus 3agaydv Kowm nHTerpupyroTcs
Ha ceTKax, coBnagalwlmx C 3a4aHHOW BXOAHOW CeTKOW y3noB. Hwukakoro aHanmsa
TOYHOCTW NOJSTYYEHHbIX pe3yrnbTaToB He npeanonaraeTcs.

3ameyaHve no nporpammupoBaHuto. LlenecoobpasHo HanucaTb nognporpammy,
ABMAKOLWYIOCA MHTerpatopoM 3agauvv Kowwn ans cuctembl OBYX ypaBHEHUW MepBoro
nopsigka Ha 3afaHHOM ceTKe Y3roB.

BapwuaHTtbl 3agaHusa 1.

Mopsigok HanpasneHnue
BapuaHTt 'paHn4HOE MeToaa MeTon Cnocob nepeHoca
ycnosue PyHre- PyHre- peLueHus rPaHNYHOro
(n.4.1) KyTtTa KytTa /4/ (n.2.2) yCroBus




1 (4.3) 2 (20) Cnocob 1 2 |
2 (4.3) 3 (30) Cnocob 1 -2 |
3 (4.3) 4 (32) Cnocob 1 | €
4 (4.4) 2 (22) Cnocob 1 | <
5 (4.4) 3 (31) Cnocob 1 | €
6 (4.4) 4 (33) Cnocob 1 > |
7 (4.5) 2 (23) Cnocob 1 > |
8 (4.5) 3 (31) Cnocob 1 2 |
9 (4.5) 4 (34) Cnocob 1 > |
10 (4.5) 2 (20) Cnocob 1 | €
11 (4.5) 3 (30) Cnocob 1 | <
12 (4.5) 4 (32) Cnocob 1 | €
13 (4.3) 2 (20) Cnocob6 3 > &
14 (4.3) 3 (30) Cnocob 3 2> <
15 (4.3) 4 (32) Cnocob6 3 > &
16 (4.4) 2 (22) Cnocob 3 2> <
17 (4.4) 3 (31) Cnocob6 3 > &
18 (4.4) 4 (34) Cnocob 3 2> <
19 (4.5) 2 (23) Cnoco6 3 > &
20 (4.5) 3 (31) Cnocob6 3 > &
21 (4.5) 4 (34) Cnocob 3 2> <
22 (4.3) 5 (127) Cnoco0 1 2 |
23 (4.4) 5 (127) Cnocob 1 | <
24 (4.5) 5 (127) Cnoco0 1 2 |
25 (4.3) 5 (127) Cnocob6 3 > &
26 (4.4) 5 (127) Cnocob 3 2> <
27 (4.5) 5 (127) Cnocob6 3 > &

20.1.4 TecTOBbI€ 3aAaHNA AN TeKyLWeN aTTecTauum

MK-4.1 OcywecTtBnsiet hopmanmsaumio NpuKNagHon sagadv u Bbiobupaet metoabl
BbIYMCNUTENIbHOW MaTeMaTUKU ANl ee peLUueHuns.

Kputepun oueHmnBanus | LLikana oueHok
BepHbIn oTBET 1 6ann
HeBepHbii oTBET 0 6annos

1. Kakasi n3 nepeymcrneHHbiX 3agad MoXeT ObiTb pelleHa MeTOAOM peayKLnmn K
3agadve Kowu:

1) U"=50"+4u=8;u(0)=% u(In2)=7,

X2

2) u”+3 =0125; u(0)=0; 2u'()-2u=0;

u2

3) U"-5u"+4u=8 u(0)=1L u'(0)=0,75:
4) U"—6U"+9u”* =9x; u(0)=0; u(l)=5

OtBeT: 1)



2. Kakasi n3 nepe4ymcneHHblx 3agay MoOXeT ObiTb pelleHa MeToaoM NPUCTPESIKU:
1) U"=5u"+4u=8;u(0)=L u'(0)=0,75;
2

X
u”+ =0125 u(0)=0; 2u')-2u=0;
2) o0 (0) @

3) U'=x+u;u(0)=%
4) u'=05xu;u(0)=1

OtBerT: 2)

3. BblbepuTe npaBunbHOE yTBEPXKAEHME: METOA NPUCTPENKM NPUMEHSIETCS A4S
peLleHuns
1) TONbKO NMHENHbIX KpaeBbIX 3a4a4y BTOPOro Nopsiaka;
2) TONbKO ANsi HENMMHEWNHbIX KpaeBbIX 3afa4 BTOPOro Nopsaka;

3) NWHENHbIX U HENMHENHbIX KpaeBbIX 3adad nopsaaka k (k > 2);
4) pnsa peweHus 3agayn Kown gmddepeHumnanbHbiX ypaBHEHNI BTOPOro
nopsgka.

OtBerT: 3)

4. BblbepuTe NpaBuibHOE YTBEPXAEHNE: METO peayKuun (Cynepnosvumum) K
3agadve Kowm npumeHsieTca Ansa pelueHus

1) NMHENHbIX N HENMNHENHBbIX KpaeBbIX 3ada4v nopsaaka k (k > 2);

2) INUHEenHbIX KpaeBblX 3a4ay nopsgka k (k > 2);
3) TONbKO ANS HENMMHEWHbIX KpaeBbIX 3aay BTOPOro nopsaka;
4) TONbKO ANSA HENMMHEeNHbIX KpaeBbIX 3a4a4 TPEeTbero nopsiaka;

OtBerT: 2)

5. Kakas n3 nepeyvmcneHHbix 3agay MOXeT ObiTb pelleHa MeTOA0M peayKLumm K
3agadve Kowu:

1) u"-5u"+6u=2e";u(0)=2; u(in3)=-6;

2

X
u"+——=0125 u(0)=0; 2u'())-2u=0;
2) Ut (0) @)

3) U"-250"+4u=10;u(0)=1 u'(0)=0,75;
4) U"—6u'+9u® =9x; u(0)=0; u(l)=5

OtBeT: 1)

6. Kakada ns nepeyvncrieHHbIX 3agay MOXeT ObiTb pelleHa MeToAoM peayKumm K
3agadve Kowun:

1) u"-5u"+6u=2e"u(0)=2; u'(0)=-6;



2) U"+Xx°u* =0,125; u(0)=0; u'(1)-05u=0;
3) U"-25u"+4u=10;u(0)=% u'(0)=0,75:
4) U"—6u"+9u =9x;u(0)=0; u(l)=>5

OtBerT: 4)

7. Kakas n3 nepeymcrneHHbIX 3a4ad MOXeT ObiTb pelleHa MeTogoM peaykumm K
3apadve Kowu:

1) u"-5u"+6u=2e";u(0)=2; u'(0)=-6;

2

X
u"+——=0125 u(0)=0; 2u'))-2u=0;
2) U o (0) @)

3) U"+3u'+2u=6e";u(0)=7; u(In2)=3:
4) U"—UU'+9u =9x; u(0)=0; u(®)=5
OteerT: 3)

BOHpOCbI C KPpaTKUM TeKCTOBbIM OTBETOM

Kputepumn oueHmBaHuns LLikana oueHokK

[ormkeH 6bITb chopMynMpoBaH OTBET U3 2 6anna
YKa3aHHbIX BapuaHTOB (OAWNH 1nn
HECKOSbKO) UM aHanorn4Hble no cyTu
OTBETbI C anbTepHAaTUBHLIMU TEPMUHAMMU U
onpegeneHmsamm

HeBepHbIi oTBET 0 6annos

KpaeBagda 3agava

u”(x) + pOYu’(x) —axu(x) = f(x),
x [0;1]
u(O)=A; u@ =B

pellaeTcs YUCNEHHO MeToA0M AudddrepeHuUmansHON NPOroHKU. [na npoBepku
NpaBubHOCTM PaboTbl NporpaMmbl HEO6X0AMMO NOArOTOBUTL TECTOBbLIN Npumep. [Ons

Hero 6epyTcs P(X) = 3; q(X) = X. Hanuwmre, KaknMn ZOTKHBI BbiTo
f (X) ’ A, B, 4YTOObI peLleHneM gaHHou 3aaa4vm bbina yHKUNA

u(x) = x°.

OTBeT: f (X) :_)(3 +6X+2; A — O; B :1.

1. KpaeBad 3agava




u”(x) + p(u’(x) —g(xu(x) = f (x),
x [0;1]
u(O)=A; u@ =B

peLlaeTcs YNCIIEHHO MeToAoM AndrdepeHLmanbHOM NPOroHkW. [na npoBepku
NpaBubHOCTM PaboTbl NporpaMmbl HEO6X0AMMO MOArOTOBUTL TECTOBLIN Npumep. Ons

Hero GepyTcs p(X) =2 —X; CI(X) = 4. HanmwuTe, KAKUMN FOMKHBI

6oime T (X) , A, B, urobui pelleHnem AaHHOW 3aaa4n Gbina QyHKUUS
u(x) = x°.

omer: T(X)=—7x>+6Xx*>+6x; 4A=0; B=1.
2. KpaeBas 3agava
u”(x) + puU’(x) —g(xHu(x) = f (x),
x e[0;1]
u(O)=A; u@ =B

peLlaeTcs YNCNEHHO MeToAoM AndrdbepeHumarnbHOM NPOroHkW. [1na npoBepku
NpaBubHOCTM PaboTbl NporpaMmbl HEO6X0AMMO MOArOTOBUTL TECTOBLIN Npumep. [Ons

Hero GepyTcs P(X) = X; q(X) =1— X. Hanmumre, kakumm aomxKHbI
ObITb f (X) ’ A, B, 4TOObI pelleHnemM gaHHoM 3aga4vn bbina oyHKUNA
u(x) = x° + 4.

3. orser: T(X)=X°>+X*+4x—2; A=4; B=5.

MK-5.1 PeanusyeT YyncrneHHble MeTOAbI pelleHns NPpUKNagHbIX 3aaad B
npodeccuoHanbHomn ccpepe.

Bonpocbl ¢ BapuaHTamMu oTBeTOB

Kputepui oueHusaHus | Llkana oueHoK
BepHbIn oTBET 1 6ann
HeBepHbii oTBET 0 6annos

1. Bbl6€pI/ITe npasuiibHOE yTBepXAeHne: npu peeHnmn KpaeBoﬁ 3agayun ana
OBObIKHOBEHHbIX ,El,l/l(*)(bepeHLl,l/laﬂbeIX ypaBHeHmﬁ BTOpPOro nopsdagka metogom

NPUCTPENKN Ha OTpeske [a,b] NHTEerpupoBaHmne NocTpoeHHoun 3aaayn Kowum
MOXET OCYLLECTBNATLCS:



1) TONbKO OT TOYKM A K TOYKe b;
2) TONbKO OT TOYKU b k Touke a;

3) Kak OT TOYKM d K TOYKe b , TAK N OT TOYKMU D k Touke a:
4) Tonbko metogamu PyHre—KyTTa He HMXe 4-ro nopsaka TOYHOCTM.

OtgerT: 3)

2. Bblbepute npaBunbHOE YyTBEPXOEHME: NPU PELLUEeHNM KpaeBon 3adayum Ans
06bIKHOBEHHbIX AnddepeHLManbHbiX YpaBHEHUI TPETbEro nopsigka MeToaomM

NPUCTPENKN Ha OTpeske [a,b] WHTEerpupoBaHue NocTpoeHHoun 3aga4vm Kowm
MOXET OCYLLeCTBNATLCS:
1) TONbKO OT TOYKM d K TOYKe b;
2) TONbKO OT TOYKU b k Touke a:
3) Kak OT TOYKM A K TOYKe b , TaK U OT TOYKM b « Touke a:
4) TonbKo Mmetogamu PyHre—KyTTa He HMXe 4-ro nopsgka TOYHOCTMU.
OtBerT: 3)

3. Bblbepute npaBuibHOE YyTBEPXOEHME: NPU PELLUEHNN KpaeBon 3adaum Ans
06bIKHOBEHHbIX AnddepeHLManbHbIX YpaBHEHWUIA BTOPOro nopsiaka MeToaoM

NPUCTPENKN Ha OTpe3ske [a,b] NHTErpMpoBaHue NocTpoeHHowm 3aga4yn Kowm

MOXET OCYLLeCTBNATLCS:
1) Tonbko MeTogoM Junepa;
2) ntobbiM YMCNEHHBIM MeTOOOM TUNa MetoaoB PyHre-KyTTa;
3) Tonbko meTogamu PyHre-KyTTa 3-ro nopsigka TOYHOCTY;
4) Tonbko metogamu PyHre—KyTTa He HMXe 4-ro nopsgka TOYHOCTM.

OtBerT: 2)

4. [ns peanvsaumu meToda napannenbHOi NPUCTPENKN NpU peLleHnn KpaeBo
3agau

u”(x) = f(x,u,u’), x ela;b]
u(a)=A; u(b)=B
0Tpe3ok [a; b] pa3buBaeTcs Ha JBa: [a; C‘] n [C; b] . BuibepuTe u3

npearnioXXeHHoro nepeyHa NyHKT, B KOTOPOM nepedvuncrieHbl BCce yCcrnoBus, Heobxoaumble
Ona HaxoXgeHusa peLlleHnA:

1) B Touke ¢ Henpepbiara dyrkums U (X);
2) B Touke ¢ Henpepbisia U’ (X);

3) B TOuKe C HenpepbiBHbI yHkumns U (X) N ee NpousBoaHas;



4) BbINOSNHEHbI FPAHMYHbIE YCINOBUS, U B TOYKE C HEMpPepbIBHbI yHKLMSA

u (X) n ee nponssoaHas.

OtBerT: 4)

5. ,D,J-lﬂ peann3aunn metoga BCTpet-IHOl7| MPUCTPESIKN NMpn peLlueHnin KpaeBO|7| 3agaud
u”(x) = f(x,u,u’), x ela;b]
u(a)=A; u(b)=B

0TpesoK [a; b] pa3buBaeTcs Ha JBa: [a; C] n [C', b] . BuiGepuTe u3
NPEeSIOKEHHOTO NEPEeYHs! MyHKT, B KOTOPOM MepeYncrieHbl BCe YCIOBUSI, HE0BX0aAUMbIE
[NS HAXOXEHUS PeLLeHUs!:

1) B Touke ¢ Henpepbiara dyrkums U (X);
2) B TOuKe ¢ HenpepbiBHa U "(X);

3) B TOuKe ¢ HenpepbIBHbI dyHkumns U (X) N ee NpousBoaHas;
4) BbINOSNIHEHbI FPAHNYHbIE YCIOBUS, U B TOYKE C HEMpPepbIBHbI (PyHKLMSA

u (X) n ee Npon3BoaHas.
OtBerT: 4)

6. HenuHenHas kpaeBas 3agava ansg o6bIKHOBEHHOrO AnddepeHUnanbLHOro
YpaBHEHNSA 2-r0 Nopsaka pellaeTcss MeTogoM NpucTpenku. [ns HaxoxaeHus

NPUCTPENOYHOro NnapameTpa & NOCTPOEHO HENMHEMHOE ypaBHEHME (p(a) =0,

VMcnonb3oBaHMe Kakoro MeToaa peLleHns HENMMHENHbIX YpaBHEHUIA TpebyeT
peLleHna BCromoratefnbHOM cucTeMbl guddepeHumnanbHbIX YpaBHEHNN:

1) meToga NOSIOBUHHOIO AENEHUS;

2) meToda CekyLmx;

3) meToda HbloTOHa;

4) BcnomoraTtenbHasa cMCTeMa HUKoraa He TpebyeTcs.

OtBerT: 3)

7. HenuHenHas kpaeBas 3agadva Ans 06bIKHOBEHHOro AvddepeHumnansHoro
ypaBHEeHUs 2-ro nopsiaka peluaeTcss MeTOAOM NPUCTPENKU. [ns HaxoXaeHus

NPUCTPENOYHOro NapameTpa ¢ NocTpoeHo HemmHeriHoe ypastene @(@)=0.

Hynn (0(0() NLWYTCA MEeTOA0M ceKyLwmx. [1na Kakoro Tmna UCXOOHbIX YypaBHEHUN

pelueHne byaeT HangeHo 3a OAHY UTepaumio:

1) ucxogoHoe ypaBHEHME OQHOPOAHOE N HESTMHENHOE;
2) VCXOAHOE ypaBHEHWE NUHENHOE;

3) MCxoAQHOe ypaBHEHWE HESTMHENHOE;



o !
4) vcxoOHOe ypaBHEHME HenuHelrHoe u He cogepxuT U .
OTtBerT: 2)

8. HenuHenHas kpaeBas 3agaya Anst 0bbIkHOBEHHOro AnddepeHumanbHoro
ypaBHEHUS 2-ro nopsiaka peluaeTcs MeToAoM NpUCTpenkn. [Ans HaxoxaeHns

NPUCTPENoYHOro napamMmeTpa & MNOCTPOEHO HENMMHENHOE YpaBHEHWEe (0(06) =0,

Hynn (0(06) nwytcsa metogomM HetoToHa. [1na Kakoro Tvna NCXo4HbIX ypaBHEHUN

pelueHne ByaeT HanaeHo 3a O4HY UTepaumio:
1) ncxopgHoe ypaBHeHME OAHOPOAHOE U HENUHENHOE;
2) ucxogHoe ypaBHEHUE NMMHENHOE;
3) ucxogHoe ypaBHEHNE HENMHENHOE;

o !
4) ncxogHoe ypaBHEHUeE HenuHeHoe 1 He cogepxut U .
OtBeT: 2)

BOHpOCbI C KPpaTKUM TeKCTOBbIM OTBETOM

Kputepui oueHnBaHus LLIkana oueHoK

[ormkeH 6bITb chopMynMpoBaH OTBET U3 2 6anna
YyKa3aHHbIX BapMaHTOB (OAWH 1nmn
HECKOIbKO) UM aHarornyHble No cyTu
OTBETbI C anbTepHAaTUBHLIMU TEPMUHAMMU W
onpeaeneHuamMmm

HeBepHbii oTBET 0 6annos

1. KpaeBas 3agava
u”(x) = f(x,u,u’),

x ela;b ]
u(a)=A; u(b)=B

pellaeTcst YNCNEeHHO MEeTOAOM NPUCTPENKM, MpY 3TOM HedoCTallLlee HavanbHoe
yCroBue 3aaeTcs Ha NeBOM KOHLIe OTpe3ka B Touke a. [pucTpenoyHbIii napameTp

X HaxoamMTCs U3 HENMHENHOTO YPaBHEHNS (0(05) =0, KOTOpPOE, B CBOKO
oyepenp, pelaeTtcs Metoaom HotoToHa. Mpu BbIGope HavyarnbHOro NpuBnmKeHns Ans

aToro MeToaa 6yaem cuutath, yto U (X) coBnagaeT ¢ NPsAMOoW, npoxoasilen yepes

oum (&5 A), (b; B). UeMy paBHO HavyarnbHoe 3HayeHne Cf | ecnu
a=0,b=1 A=1 B=27?

OteeT: X =1

2. KpaeBas 3agayva




u”(x) = f(x,u,u’),
X e [a;b]
u(a)=A; u(b)=B

peLlaeTcs YNCTIEHHO METOAOM NPUCTPENKK, NPY 3TOM HefoCTallLlee HavyanbHoe
ycrnoBue 3aaeTcs Ha IEBOM KOHLe OTpe3ka B Touke a. [pucTpenoyHbIin napameTp

CX HaxoamMTCsa U3 HEMNMHENHOTO YpaBHEHNS (0(05) =0, KOTOpPOE, B CBOO
oyepenp, pelaeTtcs metoaoM HotoToHa. Mpu BbIGope HaYanbHOro NPUBAXEHUs ans

aToro MmeTtoaa 6yaem cuutath, yto U (X) coBMagaeT ¢ NpsMoW, npoxoasilen yepes

roum (@5 A), (B; B). Uemy pasro HauanbHoe sHauenme & | ecrin
a=0,b=1 A=1 B=47?

Otger: X = 3
3. KpaeBas 3agava
u”(x) = f(x,u,u’),
x ela;b ]
u(a)=A; u(b)=B

pellaeTcsl YNCNEHHO MEeTOAOM MNMPUCTPENKM, MPY 3TOM HedocCTalolLlee HavarnbHoe
yCroBue 3aaeTcs Ha NeBOM KOHLIe OTpe3ka B Touke a. [pucTpenoyHbIii napameTp

X HaxoamMTCs U3 HENMHENHOTO YPaBHEHNS (0(05) =0, KOTOpPOE, B CBOKO
oyepenb, pewaetca metoaom HetoToHa. Npu Beibope HavyanbHOro NpubnumxeHna aons

aToro MeToaa 6yaem cuutath, yto U (X) coBnagaeT ¢ NPsAMoW, npoxoasilen yepes

TOYKU (a; A), (b; B)- UeMy paBHO HavyarnbHoe 3HauyeHne Cf | ecnu
a=0,b=1 A=1 B=37

OteBeT: X — 2

MK-6.1 TlNpoBoanUT aHanu3 pe3ysribTaToB TECTUPOBAHUA.
Bonpochkl ¢ BapnaHTamMm OTBETOB

Kputepun oueHmBaHuns | LLikana oueHok
BepHbIn oTBET 1 6ann
HeBepHbI OTBET 0 6annos

1. MeToaom NpUCTPEnKu pellaeTcs Kpaesas 3agada

u”(x) = f(x,u,u’), x ela;b]
u(a) = A; u(b) =B.



[1ns aToro ncxogHas 3agada 3ameHsieTcs 3agaden Kowm

u”(x) = f(x,u,u’), x ela;b]

u(a) = A; u'(a) =c.

X' — npucTpenoyHbIn napameTp. YKaxuTe npaBumbHYIO 3anncb YypaBHEHUs!

¢(a) - O ana onpeperieHna NnpucTpenoyHoro napamMertpa:
1) ¢(x) =u(b,x)— B;

) #(x) =u’(b,x) — B;

3) #(x) =u(b,x)— A

2 ¢(x) =u(b,x) —u'(b, &);

OtBeT: 1)

2. MeToaoom NpuUcCTpenku pellaeTcs KpaeBas 3agada

u”(x) = f(x,u,u’), x ela;b]
u(a) = A; u'(b) =B.

,D,J'IFI 3TOro NcxogHasA 3agaya 3aMeHAeTCA 3a,1:|,al-|e|7| Kowiun
u”(x) = f (x,u,u’), x ela;b]
u(a) = A; u'(a) =c.
X — npucTpenoYHblii napameTp. YKaxuTe npasurbHYIo 3amnvchb YpaBHEHUS
¢(05) =0 Anga onpenenieHns NpUCTpesiodHoro napamMeTpa:
) #(a) =u(b, o) —B;
2 #la) =u’(b,x) —B;
3 Pla) =ub,a)—A;
5 () =u(b, o) —u'(b, @);
OtBerT: 2)

3. MeToaoM NpucTpenku pellaeTcs kpaeBas 3afaqa
u”(x) = f(x,u,u’), x ela;b]

u(a) = A; u(b) =B.
[nsa aToro ucxogHas 3agayva 3ameHsieTcs 3agaden Kowm

u”(x) = f(x,u,u’), x ela;b]
u’(b) =«; u(b) = B.



X — npucTpenoyHbI napameTp. YKaxuTe NpaBurbHYIO 3anuncb ypaBHEHUs!

¢(05) =0 ANS onpefeneHns NpMcTpernoYHoro napameTpa:

) #(x) =u(b,x)—B;

) ¢(x) =u(a, o) —B;

3 P(x) =u(a,a)—A

ny ¢x) =u(a, o) —U(a, ).
OtBerT: 3)

4. MeToaoM NpUCTpEnKK pellaeTcs KpaeBas 3agaya

u”(x) = f(x,u,u’), x ela;b]
u(a) = A; u'(b) =B.

,D,ﬂﬂ 3TOro NcxogHaaA 3agavya 3aMeHAeTCA 3aﬂaqeﬁ Kowin

u”(x) = f(x,u,u’), x ela;b]

u’(b) =B; u(b) =c.

X — npucTpenoyHbin napameTp. YKaxuTe npaBunbHyIo 3anmcb ypaBHeHUs

¢(05) =0 ANS onpeAerneHns NpMCTpenoYHoro napameTpa:

1y ¢(a) =u(b,x) —B;

2 ¢(ax) =u(a, ) —B;

3 P(a) =u(a,a)— A

y Plax) =u'(a,x) — A
OtBerT: 3)

5. MeToaoM NpUCTPerk1 peLlaeTcs kpaesas 3aava
u”(x) = f(x,u,u’,u”), xela;b]

u(a) = A;u’'(a) =B; u’(b) =C.

[1ns 3TOro ncxogHas 3agada 3ameHsieTcs 3agaden Kowwm

u”(x) = f(x,u,u’,u”), x la;b]

u(a) =A;u’'(a)=B; u”’(a) =c.

CX'  — npucTpenoYHblii napameTp. YKaxuTe npasurbHYIo 3amnvchb YpaBHEHUS

¢(a) — O Ona onpeageneHnda npucTtperniovyHoro napamMeTtpa.
1) ) =u'(b,x)—-C;
) ¢(x) =u(b,x)—B;
3) P(x) =u(a,x) — A



5 #(a) =u"(b,cx) — B;
OtBerT: 1)

6. MeTogom NpuUCTpenku pellaeTcs KpaeBas 3aaada

u”(x) = f(x,u,u’,u”), x <la;b]
u(a) = A;u(b) =B; u'(b) =C.

[1ns aToro ucxogHas 3agada 3ameHsieTcs 3agaden Kowm
u”(x) = f(x,u,u’,u”), x<la;b]
u(b)=B; u'(b)=C; u”(b) =c.
X — npucTpenoyHbIi napameTp. YKaxuTe npaBunbHYIO 3anncb ypaBHEHUs!

¢(a) — O ana onpepnerieHna NpucTpesiodHOro napamMetpa:

1y ¢(a) =u'(b,a)-C;

2y ¢(a) =u(b,x)—B;

3y Plax)=u(@a)—A

5y ¢(ax) =u’(b,x) — B;
OtBerT: 3)

7. MeToaoMm NpUCTPEenku peLlaeTcsa KpaeBas 3afaya
u”(x) = f(x,u,u’,u”), x<la;b]

u(a) = A;u’'(a) =B; u”’(b) =C.

[1ns aTOro ucxoaHas 3agada 3aameHsaeTcs 3agaden Kowm

u”(x) = f(x,u,u’,u”), x <la;b]

u(a) = A;u’'(a) =B; u’(a) = c.

X — npucTpenoYHblii napameTp. YKaxuTe npasurbHYIo 3anvchb YpaBHEHUS

¢(05) =0 ANS onpeferneHns NpMCcTpernoYHoro napaMerpa:

1y Pax) =u’(b,x)—C;
2 #(x) =u"(b,x)—-C;

3) M) =u(a,x) — A
» H@) =u"(b, ) — B3

OtBeT: 2)

8. MeToaom npucTpenku pewaeTcs KpaeBas 3agada



u”(x) = f (x,u,u’), x ela;b]
u(a) =A; wu(b)+w'(b) =B.

[1ns aToro ucxogHas 3agada 3ameHsieTcs 3agaden Kowm

u”(x) = f(x,u,u’), x ela;b]

u(a) =A; u'(a) =c.

X — npucTpenoyHbIn napameTp. YKaxuTe npaBunbHYIO 3anncb ypaBHEHUs!

P(cx) =0 pns onpenenenns nprctpenodHoro napamerpa:
1) #(x) =u(b, @) — B;

2) #(x) =u’(b, x) — B;

3) P(x) = u(b, x) + W' (b, x) — B;

2y p(x) = (b, ) —'(b, @);

OtgerT: 3)

9. MeToagoM NpUCTPENKKU pellaeTcs KpaeBas 3aaada

u”(x) = f(x,u,u’), x o]
u(0)=1, 2u@ +0,5u'(d) = 2.

[1Ns1 3TOro UCXOAHasi 3afava 3ameHsieTcst 3aaaveit Kowm

u”(x) = f(x,u,u”), x e[0:]

u(0) =1, u'(0) =c.

C{  _ npucTpenoYyHblit napameTp. YKaxuTe NpaBunbHYIO 3annch YpaBHEHUS

¢(05) =0 ANS onpeferneHns NpMcTpernoYyHoro napaMerpa:

y Plax) =u(l, @) —2;

2) p(a) =u'(L x) — 2

3) P(x) =2u(@, @) +0,5u' (L, &) — 2;
2y P(x) =2u(@, o) —0,5u’'(Q, @);

OtgerT: 3)

10. MeTogoM NpUCTPESKM peLlaeTcsa KpaeBas 3ajada

u”(x) = f(x,u,u”), x e[2;5]
u(2) =3; 0,3u(b5)+4u’'(b) =12.



[1ns aToro ncxogHas 3agada 3ameHsieTcs 3agaden Kowm

u”(x) = f(x,u,u”), x[2;5]
u(2) =3; u'(2) =c.

X' — npucTpenoyHbIn napameTp. YKaxuTe npaBumbHYIO 3anncb YypaBHEHUs!

P(ct) = O ans onpenenenns npucrpenouHoro napameTpa:
1y () =u(@, ) —12;

2 dx) =u'(l, ) —12;

3 #(ax) = 0,3u(5, &) + 4u'(5, o) —12;

» B(cx) = 0,3u(5, &) — AU’ (5, &);

OtgerT: 3)

BOI’IpOCbI C KPAaTKMM TEKCTOBbIM OTBETOM

Kputepui oueHnBaHus LLikana oueHoK

[ormkeH 6bITb chopMynMpoBaH OTBET U3 2 6anna
YyKa3aHHbIX BapMaHTOB (OAWH 1nmn
HECKObKO) MM aHarNorMyHble No CyTu
OTBETbI C anbTepHAaTUBHLIMU TEPMUHAMMU W
onpeaeneHmsamMm

HeBepHbii oTBET 0 6annos

1. KpaeBagd 3agava
u®(x) = f(x,u,u’,u”,u”,u*),
x e |a;b ]
u(a) = A; u'(a) = B;
u(b)=C; u’'(b)=D; u’(b)=E
peluaeTcs YNCNEHHO MeTOAO0M NMpuCTpenkn. Kakon koHel, oTpeska criegyeT BbiopaTthb
Ansa noctpoeHus 3agayn Koww (a vnn b), 4tobbl ymeHbWNTbL 06 bEM NPOBOAMMbIX

BbIYUCIIEHMI, U CKOMbKO MPUCTPENOYHbLIX NapaMeTpoB B 3TOM crny4vae byaeT BBeAeHO?
OTtBeT 3anvwuTe B BMae: a (unu b); ymicno.

OTtBeT: b; 2.

2. KpaeBagd 3agava




u® (x) = f(x,u,u’,u”,u”,u®),

x e |a;b ]

u(a) = A; u(b) =B;

u'(b) =C; u”(b) =D; u”(b)=E
peluaeTcs YNCNEHHO MeToAO0M MpuCTpenku. Kakoin koHel oTpeska criegyeT BbibpaTthb
Ans noctpoeHuns 3agayumn Kowwm (a nnm b), 4tobbl ymeHbLWNTL 06BEM NPOBOANMbIX

BbIYMCIIEHMI, U CKOMNbKO MPUCTPENOYHbIX MapamMeTpoB B 3TOM criyyae 6yaeTt BBeAeHO?
OtBeT 3anvwuTe B BMUAe: a (unu b); ymcno.

OTBerT: b; 1.
3. KpaeBas 3agava

u®(x) = f(x,u,u’,u”,u”,u®),

x ela;b ]

u(a) =A; u'(a)=B; u”’(a) =¢C;

u(b)=D; u’'(b)=E
peLuaeTcs YNCNEeHHO MeTo40M NpucTpenkn. Kakon KoHew, oTpeska crneayeT BblibpaTb
Ansa noctpoerns 3agaymn Koww (a unn b), 4tobbl ymeHbLWNTb 06 beM NMPOBOAMMbIX

BbIYMCIIEHMI, U CKOJbKO MPUCTPENIOYHbIX MapamMeTpoB B 3TOM criyyae OyaeTt BBeAeHO?
OtBeT 3anuwunTe B BUAE: a (mnu b); uncno.

OtBerT: a; 2.
4. KpaeBasi 3agava

u® (x) = f(x,u,u’,u”,u”, u®),

x ela;b ]

u(a) =A; u'(a)=B;u”(a) =C;

u”(a) =D; u’'(b) =E
peLuaeTcs YNCNEHHO MeTOA0M NpucTpenku. Kakon koHew, oTpeska cnegyeT BbiopaTthb
Ans noctpoeHuns 3agayumn Kowwm (a nnm b), 4tobbl ymeHbLWINTL 06BEM NPOBOANMbIX

BbIYMCIEHWI, U CKOMbKO MPUCTPENOYHbIX MapamMeTpoB B 3TOM criyyae 6yaeTt BBeAeHO?
OTtBeT 3anvwunTte B BUAE: a (Mnu b); yncno.

OteeT: a; 1.
20.1.5 Kputepuu oueHMBaHMA TECTUPOBAHUA

Mpwn npoBedeHUN TECTUPOBAHUSA KaxObl CTyAEeHT nonyvaet 6 Bonpocos (Mo Asa Ans
kaxkgoro [MK). PesynbTaT oueHMBaHnA npmuBeaeH B Tabnuue



OTnuyHo 8-9 bannos

XopoLwuo 6-7 6annos

YOoBneTBoOpnTESibHO 4-5 6annos

HeypoeneteBoputensHo | MeHee 4 6annos

20.2 NpomexyToyHaa aTrectauums

lMpomexyTodHass aTTectauMss npoBOAUTCA B COOTBETCTBUM C [lonoxeHunem o
NPOMEXYTOYHOM aTTecTaumm obyyaroLLmMxcst No nporpammMam BbiCLLEro obpa3oBaHus.
KOHTpONbHO-N3MepuTEnbHblE MaTepuarnbl NPOMEXYTOYHOM aTTecTaumm BKYAKT B
cebs TeopeTmyeckme BOMPOChI, MO3BOMSAOLWMNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWN
n/vnn npakTu4eckne 3agaHus, No3BONANOLLIME OLUEHUTb CTeneHb CHOOPMUPOBAHHOCTM
YMEHUN N(Mnn) HaBbIKOB.

Mpn oueHuBaHMM MCMOMb3YKTCSA KONMUYECTBEHHbIE LUKanbl oOueHoK. Kputepum
OLEHNBAHUA NMPUBEAEHbI HUXE.

[nsa oueHnBaHMA pedynbTaToB 06y4eHMs Ha 3a4eTe UCNOMb3YTCA cregyowme
nokasarenu:

1) 3HaHWe y4yebHOro matepmana n BnageHne NoHATUNHBIM annapaToM Kypca
YNCNEHHBLIX METOLOB;

2) ymMeHue CBA3biBaTb TEOPUIO C PELLEHMEM MPaKTUYECKMX 3aay;

3) ymMeHuMe unnctTpupoBaTb OTBET NPUMEPaMM U HEOHXOAUMBIMU MaTEMATUYECKUMU
BblKIla4KaMu;

4) yMEHMNe NPUMEHATb TEOPETUYECKNE 3HAHWS K pa3paboTke anropMTMOB.

Ha 3aveTte:

3auTeHo BbINOMHEHME NnaHa NPakTUYecKkMx U NabopaTopHbIX 3aHATUN, NPOXOXAEeHNe
TECTUPOBaAHNA Ha OLUEHKY He HWXeE «yOoBJIETBOPUTEITBHO»

He 3a4yTteHo HeBbINOJIHEHUE MJ1aHa I'IpaKTI/Il—IeCKI/IX nnn na6opaTopr|x 3aHATUN UNn
HEeNpoxoxgeHne TeCtnpoBaHnda

3agaHus pasgena 20.1.4 pekoMeHAYHTCS K UCNOSTb30BaHUIO NPU NpoBeAeHNN
ANarHOCTUYECKMX paboT C Lenblo OLEHKM OCTaTOYHbIX 3HAHWI MO pe3dynbTaTam
OCBOEHUSA JaHHOW ANCLIUMNIIUHDI.




