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1. Koa n HaumeHoBaHMe HanpaBfieHUA NOAroToBKU/cneunarnbHOCTU:
01.03.02 lNMpuknagHaa maTemaTuka U MHOPMaTHKa

2. Mpodnnb nogroToBkK/cneymanmsaumna: sce npodunm
3. KBanudwmkauusa (cteneHb) BbiNyCKHUKA: 6akanasp
4. dopma ob6y4eHus: oyHas

5. Kachenpa, oTBevarowan 3a peanmsaumio AUCLUUNNNHDbI: Kadeapa BblYUCIINTENBHON
MaTtemMaTuUKN U NPUKIaaHbIX UHPOPMAUVOHHBIX TexHosorui (BMullAT)

6. CoctaButenu nporpammbli: Kop3syHuHa B.B., K.T.H., OOLEHT,
LWabyHmHa 3.A., K.db.-M.H., CT.H.C.
KoponbkoB O.I., K.d0.-M.H.

7. PexomeHpoBaHa: HMC dakynbteta NMM 26.05.2023, npotokon Ne7
8. YuebBHbIn roa: 2025-2026 CemecTp(bl): 5,6

9.llenu n 3apaum y4e6HON AUCLMNNUHDI:

Llenb yyebHoU ducyunnuHbl: cOpMUPOBaTb Y 00Y4HaOLLNXCA KOMMNIIEKC 3HAHUWN NO OCHOBHbLIM
pasgenamMm 4YuUCneHHbIX MEeTOOOB M MNpaKTUYeckne HaBblkM pas3paboTkm anroputMoB U
KOMMbIOTEPHbLIX MPOrpaMM Ha WX OCHOBE [ANsl PELIeHMs MpUKNagHbiX 3agady B obnactu
npodeccuoHanbHOM AeATENbHOCTMW.

3adayu y4ebHoU OucyunuHbI:

O3HaKoMIieHne oOy4yalwmxca C Knaccamm 3afad OCHOBHbIX pasdenoB MaTteMaTuku U
COOTBETCTBYHLLMMWN YNCIIEHHBIMX METO4AMMW, KOTOPbIE UCMOMb3YTCA ANSA UX PELLUEHWS;
dopMmnpoBaHne HaBblkOB dopmanM3auun NPUKNagHOM 3adayn U aHanmsa  YUCIEHHbIX
METOA0B, NPUroAHbIX ANSA €€ PELUEHUdA, Ha OCHOBE CPaBHEHUA WX TOYHOCTW, CXOAUMOCTU M
APYMMX XapakTepucTUK C Lienbio Bbibopa Hanbonee noaxoasLlero BapnaHTa;



opMmnpoBaHne yMeHUss aganTupoBaTh YUCNEHHbIE MeTOAbl C y4eTOM cneumdukn NnpuknagHbIx
3agavy 13 obnactn NnpodeccnoHanbHON AeATeNbHOCTY;

pasBMTME MNPAKTUYECKMX HAaBbIKOB pa3paboTkm KOMMbIOTEPHbIX MpPOrpaMM, peanuayroLnx
YMUCNEHHbIE METObI;

npoBeAeHNE BbIYUCIIUTENbHbIX 3KCMEPUMEHTOB A5 BbISIBIEHUS TOYHOCTWU, CXOOMMOCTU W
APYrMX XapakTepUCTUK PasfnyHbIX KNacCoB YMCNEHHbIX METOLOB.

10. MecTo yyebHOM ancumunnuHbl B cTpykType OOI: ob6sa3aTenbHas YacTb.

N3yyeHne paHHOM OuCUMNAMHBI GasvpyeTcss Ha 3HaHUAX, MOMYYEHHbIX MNPU  U3YyYEHUU
cneayroLwmx ONCLIMNIINH: MaTtemaTtundeckmni aHanus, Anrebpa " reomeTpus,
OnddepeHunaneHble ypaBHEHUS, a Takke npegnonaraeT xopoLume HaBbIKN
NporpaMmMmpoBaHus. 3HaHUS, YMEHUSI N HaBblKW, OCBOEHHbIE B paMKax AAaHHOW AUCLMMINHBI,
HeobxooMMbl ANA NOcnegylwero udydeHnsa aucuunnuH 6a3oBov M BapuaTUBHOM 4YacTu
y4yebHOro nnaHa, B KOTOPbIX pa3BMBalOTCA NPeaCcTaBNeHUs 0 NPUMEHEHUN BbIYUCIANTENBHOMO
aKCnepuMeHTa AN U3YYeHUA CIIOXKHbIX cucTteM: Teopuss Urp U UccnegoBaHue ornepauun,
OcHoBbI TEOPUN aBTOMATUYECKOrO ynpaBrieHust; YncneHHble MeToabl pelleHnst 06bIKHOBEHHbIX
anddepeHumanbHbIX ypaBHEHUI; YCneHHble MeToabl peLleHnsa NpUKNnagHbIX KpaeBbiX 3ajav;
Mogenu BbluucrneHun; [lponsBoacTBeHHaa W npegavnnioMHasl  npaktuku,  logroToBka
BbIMYCKHOW KBaNMUKaLUMOHHON paboThbl.

11. MNMnaHupyemble pe3ynbTaTbl O0y4YeHMA MO AucuunnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNnaHMpyeMbiMU pe3ynbTaTamMuM OCBOEHUs o6pa3oBaTeribHOW
nporpamMmbl (KOMNEeTEHLUUSAMU BbIMYCKHUKOB):



HaseaHue

Kopn KOMMETEHLMN Kog(bl) WHankaTop(bl) lMnaHnpyemble pesynbTaTbl 00y4YeHUs
CnocobeH OrlK-1.2 | OcywecTtBnseT 8Hamb:  coBpeMeHHble  TexHomnoruu
NPUMEHATb dhopmanusaumio dopmanusauum  NpoeccuoHanbHbIX
dyHOaMeHTanbHble nocTaBneHHOn 3ajay B COOTBETCTBMM C npodunem
3HaHWus, 3ajaun m NoAroTOBKM.
nonyyeHHble B BblOMpaeT Ymemsb: npoBecTn aHanu3 noCTaHOBKM
obnactu MaTemaTu4eckme 3afauu c uenbio Beibopa noaxodsLlero

Orl1K-1 | maTtemaTnyeckux MeToabl Ans ee MeToda Ans ee peLleHus.
n/unu peLleHus. Brademb: 3HaHWAMW, NOMYYEHHLIMU B
€CTEeCTBEHHbIX obnactu dyHAaMeHTanbHown
Hayk, n MaTeMaTUKM U eCTEeCTBEHHbIX HayK, C
ucnonb3oBaTb X B uenso  dopmanusauun  NpuKnagHon
npogeccuoHansHo 3agaum m Bbibopa MeTodoB AOnA ee
N 0eaTenbHoCcTU peLueHus.

OrllK-2.1 | Beigenset SHamb: obwue noHATMS  Teopuu

OCHOBHbIE YNCIIEHHBIX MEeTOL0B, OCHOBHbIE
CnocobeH HanpaBneHus YNCIEHHbIE MeToAbl anrebpbl,
Ncnonb3oBaThb U agantauunm MaTemMmaTu4eckoro aHalinsa,
aganTnpoBaTtb MEeTOO0B pelweHnss | anddepeHumnanbHbiX — ypaBHEHUN, a
CyLLEeCTBYyIOLLME nNpUKNagHomn Takke HanpaeneHus X agantaumm ang
MaTemaTmnyeckme 3afaun; peanu3yeT | pelleHus  npuknagHbelx  3ajady B
MeToAbl N CUCTEMBbI MmaTeMmaTnyeckme I'IpO(beCCVIOHaJ'IbHOVI AeATeribHOCTHU.
Orl1K-2 | nporpaMmMnpoBaHu MeToabl U Ymemb: wncnonb3oBaTb COBPEMEHHbIE
A Ans paspaboTku anropuTmbl B BblYMCIIUTENbHbIE cpeacTtea ans
1 peanusauum dopme 06paboTkM, BM3yanu3aumMuM u aHanusa
anropuTtMoB KOMMbIOTEPHbIX pe3ynLTaTos nccnegoBaHum n3
peLueHus nporpaMmm ans pasnuuHbix  obnacten  NpuKNagHon
npuKnagHbIX 3agaq. npoeefeHus MaTeMaTUKN N €€ NPUIOXKEHUN.
BbIYUCTIUTENBHOrO Bradempb: HaBblkamy oOpraHv3auum u
aKcrnepuMeHTa. npoesegeHuna BbIHYUCITNTENTBHOIO
3KCNepuMeHTa.

OlK-5.1 | MpumeHseT 3Hame: OCHOBHble NPUHUMMBI
dyHOaMeHTarnbHbl | NOCTPOEHUS " NpUMeEHeHUs
€ 3HaHus ang AP PEKTUBHBIX YNCNEHHbBIX anropuTMOB.
peanusauum Ymemb:  OCyWeCTBNATbL  CpaBHeHWe
MaTeMaTU4ecKnx TOYHOCTWU, CXOAMMOCTU WU  APYIrUX
MEeTOoO0B U XapakTepUCTUK YUCIEHHBIX

Cnocoben anropuTMoB Npu anropuTMoB.
paspabatbisath peLueHun Bnademe: HaBblkamMu  pa3paboTku
anroputmbl n NpuKnagHom KOMMbIOTEPHbLIX MPOrpamMmm.
OMK.5 | KoMMbioTepHbIe 3anaun;
fiporpammei, ocyllecTBnseT
npurogHble Ans cpaBHeHVe
npakTu4ecKoro TOUHOCTH,
MpUMEHEHA CXOOUMOCTM U
Apyrux
XapakTepucTuk
BbIYUCTIUTENbHbIX
anropuTMoB.

12. O6bemM AgucuMNUHbI B 3a4eTHbIX eauHuuax/yac.

cemecTp)

dopma NPOMEXYTOYHOMN aTTeCTauun:
5 cemecTp — aK3aMeH, 3a4eT, KOHTponbHasa paboTta (2);

6 cemecTp — 9K3aMeH, 3a4eT, KOHTponbHas paboTa (2)

13. Bugbl yuebHoM paboThbl

Bug y4ebHom paboTbl

TpynoemMKkocTb

5,5/198 (5 cemecTp); 5,5/198 (6



[lo cemecTpam
Bcero
Ne cemecTpa Ne cemecTpa
AyanTOpHbIE 3aHATUSA 5 6
nexkummn 64 32 32
B TOM yucne: npakTudeckme 64 32 32
nabopaTtopHbie 64 32 32
CamocTtosTenbHasi paborta 132 66 66
dopma NPoMEXYTOYHOM aTTecTaumnn
72 36 36
(3a4em — 0 yac. / sk3ameH — 36 yac.)
UToro: 396 198 198

13.1. CogepxaHue AUCLUUNIUHbBI

Peannsauus
HanmeHoBaHune pasfena
n/n pasgena CogaepxaHve pasgena AMCUUNIUHbI AnCLANANHbI
C NOMOLLbIO
ONCUMNIUHBI -
OHNawH-
Kypca, QYMK
1. Jlekuum
OcHoBbl UcTopuueckne ceegeHns 0 pa3BuTUM 3TOro pasgena
1.1 | BBIMUCAWUTENBLHOMO | NPUKNagHOW MaTeMaTuku. POrb 1 MECTO YMCHEHHbIX
3KcnepuMmeHTa METOAO0B B CUCTEME MATEMaTU4ECKOro 06pasoBaHus.
OnemeHTbI VCTOYHUKM 1 Knaccudurkaumns norpelHocTen pesynbTtaTa
1o | TEOPM BbluMCneHni. Tunbl norpewiHocTen. OcobeHHOCTM MaLLMHHOWN
' norpeLUuHocTen apndMeTUKN.
YuncneHHble LU-pasnoxeHune matpuubl. MeTtoq Naycca pelleHus cuctem
MeToabI NVHENHbIX ypaBHeHW. OBYCNOBNEHHOCTb CUCTEM JIMHENHBIX
13 NMHENHON ypaBHeHun. MeTog nporoHkn. QR-pasnoxeHne matpuubl.
' anrebpbl OpToroHanbHble MaTpuyLbl 1 UX cBoncTBa. MaTpuubl
BpaLleHnn n otpaxeHun. Metopa otpaxeHun. Metop
BpaLLeHuin. YactmyHble npobnembl COGCTBEHHbIX 3HAYEHUN.
YuncneHHble MTepaumnoHHble MeTobl YTOYHEHUS KOPHEN YPaBHEHUI.
MeToAbl MeTopn npocTbix utepauun. Metoa HetotoHa. MeToq
peLueHus cekyLwwmx. ITepaunoHHble MeTodbl 451 CUCTEM HENMMHEWNHbIX
1.4 | HenWHenHbIX ypaBHeHun. MeTtop npocTbIX utepaumii. Metoq HeloToHa.
ypaBHeHun n MeTopa cnycka.
cucTtem
moodle
= (YucneHHble
YucneHHble MpubnwxeHne pyHKUMA anredbpandeckumMmm MHOro4rieHamu. MeToAL)
MeToabI MocTpoeHne UHTepPNonsALMOHHOIO MHOro4NeHa MeTo4oM edu.vsu.ru
15 npubnmxkeHns HeonpeaenéHHblix KO3 PUUNEHTOB. HTEPNONALMOHHbIN
' YyHKLMIA MHorouneH JlarpaHxa. HTepnonsaunoHHbIN MHOroYneH
HbtoToHa. MeToa HaumeHbLUMX kBagpaToB. MNpubnumxeHne
YHKUMN cnnanHamu.
YuncneHHoe MeTogabl yncrneHHoro anddepeHUnpoBaHnsa Ha OCHOBE
anddepeHUnpoB | KOHeYHbIx pasHocTen. OueHka norpewHocTn. MeToabl
1.6 | aHne n yucneHHoro Mg depeHUNpoBaHNS Ha OCHOBE
WHTErpypoBaHue | UHTEPNOMSALUOHHBIX MHOro4neHoB. Metoasl npubnmxeHHoro
BblYMCNEHNS onpeaenéHHbIX MHTEerpanos.
YucneHHble OpHowaroBble MeToabl pelleHns 3agayn Kowm ang
MeToabl 06bIKHOBEHHbIX AnddepeHLManbHbIX YpaBHEHUN N CUCTEM.
peLleHns ABHbIN MeToq dnnepa. JlokanbHas 1 nonHasi NOrpeLHoCTb
1.7 | OObIKHOBEHHbIX SIBHOro Metoa dunepa. HesBHbIn meToa Annepa. Metoabl
anddepeHumans | PyHre — Kytta. Metogbl NpubnmkEHHOro peLleHns KpaesbixX
HbIX YpaBHEHUN 3agay Ans obbIKHOBEHHbIX AndddepeHUnanbHbIX YpaBHEHWUN
BTOpOro nopsgka. Metog cetok. Meto npucTpenku.
YucneHHble [NpocTenwan aBHaa pa3HOCTHas cxema B cnyyae 3agayv
1.8 | meToapl Kowwu aAng ypaBHeHUs TennonpoBoAHOCTU. [pocTeniuas

pelleHuns 3aaad

HedBHaA pa3HOCTHad cXema B cliydae Haqaano-KpaeBon




MaTemaTuU4eckon | 3agauv Ans ypaBHEHWs TennonpoBOAHOCTU. PasHocTHas
ur3mnKu. CXeMa «KpecCT» B Crydae HavanbHO-KpaeBoW 3agayum ans
BOMHOBOrO ypaBHeHUs.. Pa3HOCTHasa cxema «KpecT» B
cnyyae 3agayv fupuxne ans ypasHeHus lNyaccoHa.
Annpokcumaunmsa guddepeHLmanbHOro ypaBHeHUs n
KpaeBoro ycrioBus B NPSIMOYroSibHbIX Y HEMPSMOYTONbHbIX
obnactsax. MNpuHUUN Makcumyma ans CeTOYHbIX peLleHuni.
YCTOMYMBOCTb CXEMbI «KpecT». MeToabl pelleHns cucTeMb
CETOYHbIX YPaBHEHWN B Cnydae Cxembl «KpecT» Ans
ypaBHeHu4 NyaccoHa. MeTog npocTton ntepauuu,
cxoamMMocTb MeToga. [inckpeTHoe npeobpasoBaHue dypbe.
bbicTpoe npeobpasoBaHue Pypbe.
2. MpaKkTuyeckue 3aHATUA
OnemeHTbI VMcTopryeckne ceegeHns o pasBuUTUM 3TOro pasgena
51 | TEOPUM npuknagHon MateMatuku. Ponb n MecTo YncneHHbIX
' norpeLuHocTen METOAOB B CUCTEME MaTeMaTu4eckoro obpasoBaHus.
YuncneHHble LU-pasnoxeHune matpuubl. MeTtog Maycca pelleHns cuctem
MeToAbI NMHeWHbIX ypaBHeHW. OByCNOBNEHHOCTb CUCTEM JIMHEVHbIX
29 NMHENHON ypaBHeHun. MeToa NporoHku. QR-pE-JanomeHme MaTpuLbl.
anrebpbl OpToroHanbHble MaTpuLbl 1 UX cBoncTBa. MaTpuubl
BpaLLeHun n oTpaxeHun. Metoa otpaxeHun. Metog
BpaLLeHun. YactmyHble npobnembl COBCTBEHHbBIX 3HAYEHUN.
YucneHHble MpubnuxeHne pyHkunn anrebpamyeckumm MHOrodYneHamu.
MeToabI MocTpoeHne HTEpPNONALMOHHOIO MHOroUIeHa MeTo40M
23 npubnmxeHns HeonpeaenéHHblx KoadhPUNEHTOB. NHTEPNONSLNOHHbIN
' dyHKUMN MHorouneH JlarpaHxa. MIHTepnonsuMOHHbIA MHOMOYSEH
HbtoToHa. MeToa HaumeHbLUMX kBagpaToB. MNpubnmxeHne
dYHKUMN cnnanHamu.
YuncneHHble ABHbI MeTo Onnepa. JlokanbHas 1 NonHasa NorpeLHoCTb (qul‘l?_l‘;i':ble
meToqbl ABHOTO MeToaa Jiinepa. HeasHbI meToa Jiinepa. Metoapl MeTonb)
peLueHuns PyHre — KytTa. MeTtoabl npubnukéHHOro peLueHns kpaesbixX edu.vsu.ru
2.4 | OBbLIKHOBEHHbIX 3agay Ans obblKHOBEHHbIX AndddepeHumanbHbIX ypaBHEHU
anddepeHumnans | BToporo nopsaka. Metog cetok. MeTtoa npuctpenku.
HbIX YpaBHEHUN
YucneHHble lMpocTenwan HeaBHasa pa3HOCTHas cxema B crnyyae
MeToabl HayanbHO-KpaeBoKr 3agadn Ang ypaBHeHUs
pelueHnsa 3agav TENnonpoBOAHOCTU. PasHOCTHasa cxeMa «KpecT» B cnyyae
MaTemMaTU4eCcKOM | HavarnbHO-KpaeBoK 3afadn AN BOMHOBOMO ypaBHEHUS
PU3NKN. Pa3HocTHas cxeMa «KpecT» B criydae 3agayum OQupuxne gns
25 ypaBHeHus [NyaccoHa. Annpokcumauus
anddepeHunansHOro ypaBHeH s U KpaeBoro yCroBus B
NPSMOYIONbHbIX Y HEMPAMOYTOfbHbIX 06racTax. MNpuHumn
MakCcMMyMma AN CETOYHbIX peLleHUn. YCTOMYMBOCTb CXEMBI
«KpecT». MeToApbl pelleHnss CUCTEMbI CETOYHbIX YPaBHEHUN B
crny4yae cxeMmbl «KpecT» ans ypaBHeHus [lyaccoHa. MeToa
NpOCTON UTepaumm, CXOAMMOCTb MeToAa.
3. JlabopamopHbie pabombi
YuncneHHble MeTop Naycca pelueHns CUCTEM NMNHENHBIX YPaBHEHUN.
MeToabl MeTopa nporoHku. QR-pasnoxeHvne matpuubl. MaTpuubl
3.1 | nuHenHon BpalLieHnin n oTpaxkeHuin. Metog oTpaxeHuin. Metoq
anrebpbl BpaLLeHuin. YactnyHble npobnembl COGCTBEHHbLIX 3HAYEHUIA.
YucneHHble MeTton npocTteix wutepauun. MeTog HbioToHa. MeTtog
MeToabl cekywux. NTepaunoHHble MeToabl AMNsi CUCTEM HEMUHENHbIX (q;ﬁgﬂﬁ;m
3 | Pewenms ypaBHeHun. Meton npocTbix utepauun. Metoa HbioToHa. MeToabl)
HenVHEeNHbIX MeTtog cnycka. edu.vsu.ru
ypaBHEeHUn n
cucTeM
YncneHHoe MeToabl NPUBNIMKEHHOTO BbIYUCIIEHNST ONPEenEeNEHHbIX
33 andepeHUnpoB | MHTerparnos.
aHve un

WHTErpupoBaHne




YuncrneHHble ABHbI MeTof Onnepa. HesiBHbI MeTog Onnepa. MeTtoabl
MeToapbl pewenns | PyHre — Kytta. Metoabl NpubnmkEHHOrO peLleHnst KpaeBbIX
3.4 | OObLIKHOBEHHbIX 3apay s 06bIKHOBEHHbIX AnddepeHUnanbHbIX YpaBHEHUI
onddepeHumans | BToporo nopsagka. Meton npuctpenku.

HbIX YpaBHEHWI

YuncneHHble Pa3sHocTHast cxema «KpecT» B Crnyyae HavanbHO-KpaeBoWn
MeToabl 3ajayn Ong BOMHOBOrO YypaBHeHus. PasHocTHaa cxema
peLueHnsa 3agad «KpecT» B cnyyae 3agaum [dupuxne p[ns  ypaBHEHMS
35 maTemaTudeckom | lNyaccoHa. Annpokcumaumns anddepeHumanbHoro
' PU3NKN. YPpaBHEHUS W KPaeBOro YCNOBUSI B MNPSIMOYTONbHbIX U

HenpsaMOoyronbHblIX obnacTtsix. MeTogbl peleHus CUCTEMbI
CETOYHbIX YpaBHEHWA B Clydyae CXeMbl «KpecT» Ans
ypaBHeHus NyaccoHa. MeTog npocTon ntepauumu.

13.2. Tembl (pasgensbl) AUCUUNIIUHBLI U BUAbI 3aHATUNA

Buabl 3aHATUN (4acoB)

HanmeHoBaHue Tembl

Ne JlabopaTopHbl | CamocTosiTenb
(pasgena) MpakTnyeckme
n/n JNlekuun e Has Bcero
AVCUMNITUHBI 3aHATUSA
3aHATUS paboTta
OcHoBbI
1 | BblMUCNTENBHOIO 2 0 0 6 8
aKcnepuMeHTa
> OnemeHTbI Teopuy 4 6 0 6 16
norpeLuHocTemn
3 YucneHHble MeToabl 12 12 18 24 66

nvHenHomn anrebpeol

YucneHHble MeToabl
4 | pelieHNss HENNHENHbIX 4 4 4 8 20
YpaBHEHUN N CUCTEM

YucneHHble meTobl

5 | npubnmkeHns 8 8 10 10 36
dyHKUNI
YucneHHoe

6 | ouddepeHumpoBaHme 2 2 0 8 12

N MHTErpnpoBaHune

YncneHHble meToabl
peLleHns
7 | 0ObIKHOBEHHbIX 16 16 16 35 83
AandpdepeHumnanbHbIX
ypaBHEHWI

YucneHHble meToabl
peweHnsa 3agad

8 y 16 16 16 35 83
MaTtemMaTnyeckomn
PU3NKK
Wtoro: 64 64 64 132 324

14. MeToaun4yeckue ykasaHus ans oby4yaroLmxcsi N0 OCBOEHUKO AUCLUNIIUHDI

[ns ycnewHoro 0CBOEHUs1 OUCLMNINHBI «YNCNEHHbIE METOAbI» CTYAEHT OOIDKEH PerynspHo
paboTaTb C KOHCNEKTaMW NeKLMIA N NPeasioXKeHHON NEKTOPOM NnuTepaTypon, akTMBHO paboTaTb
Ha NpPaKTUYECKNX 3aHATUAX, BbIMNOMHATL AOMAaLUHWE 3a4aHusl, CBOEBPEMEHHO BbINOSMHATb
nabopaTtopHble 3agaHus, nocellatb KOHCynbTauun B Criyd4ae BO3HWKHOBEHWSI BOMPOCOB U
3aTpyaHEHUN.

MpnM wnCNoNb30oBaHUN AOUCTAHUMOHHBLIX OBOpa3oBaTenbHbIX TEXHOMOMMM U 3NEKTPOHHOrO
obyyeHnsa BbINOMHATL BCE YyKasaHus npenogasaTtenen no pabote Ha LMS-nnatdgopwme,
CBOEBPEMEHHO MOAKMYaTbCa K online-3aHATUSAM, cobniogate pekoMeHaaumm no opraHnsaumm
CaMOCTOATENBHOM PaboThI.

15. MMepeyeHb OCHOBHOM W AOMNONMHUTENBLHOW nNUTepaTypbl, PECYpPCOB WHTEpPHeT,
HeobXoAUMbIX AN OCBOEHUSI AUCLMUMNIIUHbI



a) OCHOBHas nuTeparypa:

Ne NCTOYHNMK

n/n
HOemuposuy, B. M. OcHOBbI BbIMMCNTENBHON MaTeMaTUKM : y4ebHoe nocobue / b. M. JemnaoBuy,
U. A. MapoH. — 8-e unsga., ctep. — CaHkr-lNeTepbypr : JlaHb, 2021. — 672 ¢. — ISBN 978-5-8114-

1 | 0695-1. — TekKcT : aneKTPOHHbIN // JlaHb : aneKkTpoHHO-6nbnunoteyHas cuctema. — URL:
https://e.lanbook.com/book/167894 (naTta obpaiieHus: 19.11.2021). — Pexum goctyna: ans
aBTOPU3. NONb3oBaTENEN.
Oemunposuy, B. IN. YncneHHble meToabl aHanusa. MNpubnmwkeHne dyHKUMA, anddepeHLmnansHbie n
WHTerpanbHble ypaBHeHus : yuebHoe nocobue / b. M. Jemuaosuy, N. A. MapoH, 3. 3. LLlysanosa.

o | — 5-e na3a., crep. — Cankr-lNeTtepbypr : JlaHb, 2021. — 400 c. — ISBN 978-5-8114-0799-6. —
TeKCT : aneKTPOoHHbIN // J1aHb : anekTpoHHO-6ubnmoTevHas cuctema. — URL:
https://e.lanbook.com/book/167810 (naTa obpaiieHus: 19.11.2021). — Pexum gocTyna: ans
aBTOPM3. NOJNIb30BATENEN.
Amocos A. A. BbluncnutenesHble metogbl / A. A. Amocos, 0. A. [lybuHckni, H. B. KonyeHoBa. —

3 Mockea : lNlaHb, 2014. — 672 c.
Pexum goctyna: https://lanbook.lib.vsu.ru/books/element.php?pll cid=25&pll id=42190

6) gononHuTenbHasa nuTeparypa:

Ne
UcTouHunk
n/n
baxsanos, H. C. YncneHHblie metoabl : y4ebHuk / H. C. Baxsanos, H. . XKugkos, I'. M. Ko6enbkos.
— 9-e n3g. — Mocksa : JlabopaTopusi 3HaHun, 2020. — 636 ¢. — ISBN 978-5-00101-836-0. —

1 | TeKkcT : aneKTpoHHbI // JlaHb : 3nekTpoHHO-6ubnuoTevHas cuctema. — URL:
https://e.lanbook.com/book/126099 (paTta obpaweHus: 19.11.2021). — Pexum goctyna: ons
aBTOPM3. NONb30BaTENEN.

5 KanutkmH H. H. YncneHHble meToabl : y4eb. nocobue ans ctya. Bysos / H. H. KanuTtkuH ; nog pea.
A. A. Camapckoro. — Mocksa : Hayka, 1978. — 512 c.

3 Typuak J1. 1. OcHoBbI YNCIEHHBIX METOAOB : y4eb. nocobue ans ctyq. By3os / J1. W. Typuak,

M. B. NnoTtHukoB. — Mockea : duamatnur, 2005. — 300 c.

4 Camapckuin A. A. YncneHHble meToabl : y4eb. nocobue aons ctya. BysoB / A. A. Camapckui,
A. B. I'ynuH. — Mocksa : Hayka : ®usmatnuT, 1989. — 429 c.

Camapckun A. A. 3agayum n ynpaxxHeHus1 No YUCrEeHHbIM MeTogam : y4eb. nocobue /

5 | A. A. Camapckun, . H. Babuweswny, E. A. Camapckas. — Mocksa : Sgutopuan YPCC, 2000. —
207 c.

6 Baxeanos H. C. YncneHHble MeToabl B 3afa4vax v ynpaxHeHusix : y4eb. nocobue / H. C. baxanos,
A. B. JlanuH, E. B. YUmkoHkoB ; nog peg. B. A. CagoBHudero. — Mockaa : Beicw. wik., 2000. — 189 c.

7 MupymoB Y. I'. YucneHHble meToabl : y4eb. nocobue anga ctya. sy3os / Y. I. [Mupymos. — Mocksa :
Opoda, 2004. — 221 c.

8 UucneHHble meToAbl : COOpPHUK 3adad : y4eb. nocobue ang ctya. sy3os / B. 0. 'mgacnos [v ap.] ;
nog ped. Y. I'. NMupymosa. — Mocksa : [ipocpa, 2007. — 144 c.

UucneHHoe peweHve 3agaum Kowm ans obblkHOBEHHbIX AnddepeHumnanbHbiX ypaBHEHNI
9 | metogamu Tuna PyHre-KyTTa : meTog. ykasaHusa no kypcy «YucneHHble metogpi». Y. 1/ cocT.
B. B. KopayHuHa, 3. A. WabyHuHa. — BopoHex, 2002. — 53 c.
UucneHHoe peweHve 3agaum Kowun ans obblkHOBEHHbIX AnddepeHumnanbHbiX ypaBHEHNI

10 | metogamu Tuna PyHre-KyTTa : meToA. yKkasaHus no Kypcy «HucneHHble meTogpi». Y. 2 :
MHamBmayanbHble 3aganus / coct. B. B. KopayHuHa, 3. A. WabyHuHa. — BopoHex, 2005. — 31 c.
MeTtoa anddepeHunanbHOM NPOroHKM peLLeHns KpaeBblx 3agay Anst 0ObIKHOBEHHbIX

11 | anddepeHumnanbHbiX ypaBHeHWN : y4eb.-meTod. nocobue / coct. B. B. KopayHuHa,
3. A. WabyHuHa, [. B. Wapyga. — BopoHex : NOM BI'Y, 2006. — 27 c.
JNNabopaTopHbIN NPaKTUKYM MO YUCIEHHBIM METO4AaM: MHTEPMNONMPOBaHMe Kybnyecknmu cnnanHamm

12 | : yyeb.-meTOa. nocobue / coct. B.B.Kop3ayHuHa, 3.A.lLabyHnHa.— BopoHex; Mispgatenbckun gom
By, 2020.— 24 c.

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (0oduumnansHble pecypchbl MHTEPHET)®:
[9]

:};} Pecypc

13 | www.lib.vsu.ru — 3oHanbHasa Hay4YHasi bubnuorteka BI'Y

14 Bonkoe E. A. YncnexHsle metogpl : y4eb. nocobue / E. A. BonkoB. — Mockga : JlaHb, 2008. —
256 c. Pexxum goctyna: https://lanbook.lib.vsu.ru/books/element.php?pll cid=25&pll id=54

15 | Kop3yHuHa B. B. JlabopaTopHbI NpakTMKyM MO YNCINEHHBbIM MeTodam : y4eb. nocobue. Y. 1 :



https://e.lanbook.com/book/167894
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Teopusa / B. B. KopayHuHa, 3. A. llabyHnHa. — BopoHex : LML, BI'Y, 2011.

Pexxum goctyna: http://www.lib.vsu.ru/elib/texts/method/vsu/m11-139.pdf

Kop3ayHuHa B. B. JlTabopaTopHbIi NpakTUKyM MO YMCIIEHHbIM MeTogaMm : y4eb. nocobue. Y. 2 :

16 | MnameuayaneHble 3agaHus / B. B. Kop3yHuHa, 3. A. LLabyHuHa. — BopoHex : VML BIY, 2011.
Pexum goctyna: http://www.lib.vsu.ru/elib/texts/method/vsu/m11-140.pdf

Kop3ayHuHa B. B. JlTabopaTopHbI NpakTUKYM MO YUCIIEHHBIM METOOAM : YpaBHEHUS
MaTemaTuveckon unsnkm : Metod. nocodbme ans sysos / B. B. Kop3yHuHa, 3. A. LLlabyHuHa,

. B. Wapypa. — BopoHex : IOl BI'Y, 2006. — 22 c.

Pexum goctyna: http://www.lib.vsu.ru/elib/texts/method/vsu/may07053.pdf

JlTabopaTopHble 3aHATMSA MO YMCMEHHBIM METOAAM: MHTEPMONUPOBAHME U NPUONVKEHWE PYHKUNNA :
y4eb.-meToa. nocobue. Y. 1 : Teopusi / B. B. KopayHuHa, K. . Jlasapes, 3. A. LLabyHuHa. —
BopoHex : spgaTtensckun gom BI'Y, 2014. — 32 c.

Pexum goctyna: http://www.lib.vsu.ru/elib/texts/method/vsu/m14-92.pdf

JlTabopaTopHble 3aHATMSA MO YMCMEHHBIM METOA4AM: MHTEPMONMPOBAHME U NPUBNMKEHNE PYHKLNN :
yuyeb.-meToa. nocobue. Y. 2 : UHamBuayanbHele 3agaHus / B. B. Kop3yHuHa, K. I1. Jlasapes,

3. A. lLabyHuHa. — BopoHex : MagaTtenbckun gom BI'Y, 2014. — 19 c.

Pexum goctyna: http://www.lib.vsu.ru/elib/texts/method/vsu/m14-93.pdf

JlTabopaTopHbI NpakTMKyM Mo YncneHHbIM meTogam. Metoa npuctpenku: ydebHo-meToanyeckoe
20 | nocobwue / coct. B.B.KopayHuHa, 3.A.lUabyHnHa. — BopoHex, 2019. — 26 c.

Pexum goctyna: http://www.lib.vsu.ru/elib/texts/method/vsu/m19-243.pdf

JlTabopaTopHbI NPaKTMKyM MO YNCNeHHbIM meTogam. Metoa npuctpenku. YacTs 2.
WHamBnayanbHble 3agaHus: y4ebHo-meToamdeckoe nocobue / coct. B.B.KopayHuHa,
3.A.lLlabyHuHa. — BopoHex, 2021. — 31 c.

Pexum goctyna: http://www.lib.vsu.ru/elib/texts/method/vsu/m19-243.pdf

YucneHHble meToabl (NpuknagHas matematuka) / B.B. KopsayHuHa — OBpasosaTenbHbin nopTan
«OneKTpoHHbIN yHUBepcuteT BIY». — Pexxum goctyna: https://edu.moodle.ru

YUucneHHble metoasl (MMW) 2021- 2022 / lWabyHnHa 3.A. — O6pasoBaTenbHbIv nopTan

21 | «OnekTpoHHbI yHUBepcuTeT BI'Y» — Pexxum goctyna:
https://edu.vsu.ru/coursel/view.php?id=18134

BHavane ykasbiBatotcs OBC, ¢ koTopbiMu umetoTcss goroopa y BIY, 3artem OTKpbITble 3MEKTPOHHO-
obpaszoBaTerbHble pecypchl

17

18

19

21

20

*

16. lMepeyeHb y4yeOGHO-meTOAMYECKOro obecneyvyeHUs ANA CaMOCTOATENbHOM pPaboThbI
(yyebHO-MeTOaAMYECKME pekomMeHOauuu, nocobud, 3agadHukK, MeToauvecKue yKasaHus Mo
BbIMOSTHEHUIO NMPAKTUYECKUX (KOHTPOMbHBIX) paboT u Ap.)

Ne n/n McToYHMK
YucneHHoe pelleHne 3agaymn Kowm ansg obbikKHOBEHHbIX AnddepeHLmanbHbIX ypaBHEHNI
1 MeTogamu Tuna PyHre-KyTTa : MeTod. ykaszaHus no Kypcy «YucneHHsle metoabl». Y. 1/ cocT.

B. B. Kop3yHuHa, 3. A. LlabyHnHa. — BopoHex, 2002. — 53 c.

YuncneHHoe pelleHve 3agaqn Kowm anst obbikHOBEHHbIX AndbdepeHunanbHbIX ypaBHEHUN

2 MeTodamu Tuna PyHre-KyTTa : MeToA. ykasaHusi no Kypcy «YucneHHblie metoapi». Y. 2 :
MuausuayanbHble 3aganus / cocT. B. B. KopayHuHa, 3. A. WabyHuHa. — BopoHex, 2005. — 31 c.
MeTog anddepeHumnansHOM NPOroHKM peLLeHNs KpaeBbixX 3a4ady Ans 0ObIKHOBEHHbIX

3 AnddepeHumanbHbIX ypaBHeHun : y4eb.-metoa. nocobue / cocT. B. B. Kop3yHuHa,

3. A. llabyHuHa, [. B. Wapyga. — BopoHex : JIOMN BI'Y, 2006. — 27 c.

KopayHuHa B. B. JlabopaTopHbIi NpakTUKyM Mo YMCIEeHHbIM MeTodaM : y4eb. nocobue. Y. 1 :
Teopus / B. B. KopayHuHa, 3. A. llabyHuHa. — Boponex : WML BI'Y, 2011.

Kop3yHuHa B. B. JTabopaTopHbIi NPaKkTUKyM MO YACIIEHHBIM MeToaam : y4eb. nocobue. Y. 2 :
NuausnayanbHble 3aganus / B. B. KopayHuHa, 3. A. lHabyHuHa. — Boponex : WML BI'Y, 2011.
KopsyHuHa B. B. JlabopaTopHbIi NpakTykyM N0 YUCIIEHHbIM METOAaM : ypaBHEHUS

6 MaTemaTtumyeckon usnkn : metoq. nocodbve ans sy3oB / B. B. KopayHuHa, 3. A. lLabyHuHa,
[. B. Wapyga. — Boponex : JIOMN BI'Y, 2006. - 22 c.

JlabopaTopHble 3aHATUSI NO YMCNEHHBIM METOAAM: UHTEPNONMPOBaHME U NPpUBKEHNE

7 dyHKUMN : y4eb.-meTog. nocobme. Y. 1 : Teopus / B. B. KopayHuHa, K. I1. lazapes,

3. A. llabyHunHa. — BopoHex : MiagaTtensckun gom BIY, 2014. - 32 c.

JlaGopaTtopHble 3aHATHSA MO YUCMNEHHBIM METOAAM: MHTEPMONUPOBAHME U NPUBNUKEHME

8 dyHKUMI : y4eb.-meTog. nocobue. Y. 2 : MhguBmayanbHele 3aganus / B. B. KopayHuHa,

K. M. NNasapes, 3. A. WabyHuHa. — BopoHex : MsgaTensckui gom BI'Y, 2014. - 19 c.
JlaGopaTopHbIN NPaKTUKyM MO YACINEHHBIM MeTogamM. MeTon NpucTpenku: y4ebHo-
mMeToamyeckoe nocobue / coct. B.B.KopayHuHa, 3.A.lLlabyHnHa. — BopoHex, 2019. — 26 c.
10 JlabopaTopHbIN NPaKTMKYM MO YNCNEHHbIM MeTogam. MeTtog npucTtpenku. Yactb 2.
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MHamBuayanbHble 3agaHus: ydebHo-meTogmyeckoe nocodume / coct. B.B.Kop3yHuHa,
3.A.llabyHnHa. — BopoHex, 2021. — 31 c.

JlTaGopaTopHbIN NPaKTUKyM MO YNCIIEHHBIM METOAAM: UHTEPNONMPOBaHNE KyOU4eckumm
11 cnnarHamu : yueb.-metoa. nocobue / coct. B.B.KopayHuHa, 3.A.lLlabyHuHa.— BopoHex;
MN3patenbckmun gom BIY, 2020.— 24 c.

17. UHdpopmaLmnOHHbIE TEXHONOIMUN, UCnonb3yemMble Ana peanusaumm y4ebHomn
AUCLUNSINHBI, BKINOYasa nporpamMmHoe obecnevyeHne u MHpopmMmaLMOHHO-CNpPaBOYHbIe
cucteMbl (NMpyn Heo6Xxo0AUMOCTH)

Mpn peanusaumn y4ebHOW OUCUUMNANHBI UCNOMNBL3YIOTCA WH(POPMALMOHHbIE 3NEKTPOHHO-
obpasoBaTtenbHble pecypcbl Www.liv.vsu.ru u https://e.lanbook.com. QucunnnuHa peanunsyetcs
C NPYMEHEHNEM 3NEKTPOHHOro Oby4eHus U OUCTaHUMOHHbLIX OobpasoBaTeribHbIX TEXHOMOrMM.
[na opraHu3auumn 3aHATUN PEKOMEHAOBaH OHMNaWMH-KypCc «YucneHHble MeToabl (npuknagHas
MatemaTuka)», pasMeLLUeHHbIn Ha nnatgopme ONeKTPoHHoro yHuBepcuteta BIY (LMS
moodle), a Takke VIHTepHeT-pecypchl, npuBeaeHHbIe B N.158.

18. MaTepmnanbHO-TeEXHUYECKOE obecneyeHme AUCLUNIINHDI:

Meb6enb n obopyaoBaHue

| NporpammHoe o6ecneyeHune

Nekuum

CneunannsmpoBaHHas Meberb,
KoMnbtoTep (HOYTOYK),
MynbTUMeAMHOe 06opynoBaHNe
(npoekTop, 3kpaH, cpeacTea
3BYKOBOCMpPOU3BeaeHs).

YuebHasa ayautopusi: cneunanmavpoBaHHasa meberns,
KoMnbloTep (HOyTOyK), MynbTUMeaniHoe o6opyaoBaHme
(npoekTop, aKpaH, cpeacTBa 3BYKOBOCMPOU3BEAEHNS),
[ocka (menoBasi unM MapkepHas).

OC Windows 8 (10), nHtepHeT-6paysep (Google Chrome,
Mozilla Firefox), MO Adobe Reader, nakeT ctaHaapTHbIX
OOUCHBIX NPUNOXEHUIN ANnsa paboThbl C 4OKYMEHTaMu

MpakTnyeckue 3aHATUA

CneunannsmpoBaHHas Meberb,
KoMnbtoTep (HOYTOYK),
MynbTUMeaunitHoe o6opynoBaHue
(npoekTop, 3kpaH, cpeacTea
3BYKOBOCMpPOU3BeaeHus ).

YuebHasa ayautopusi: cneunanmavpoBaHHasa mebernb,
KoMnbloTep (HOyTOyK), MynbTUMeanHoe o6opyaoBaHme
(MpoekTop, aKpaH, cpeacTea 3ByKOBOCNPOU3BEAEHNS),
Aocka (Menosas unvM MapkepHas).

OC Windows 8 (10), nitepHeT-6pay3ep (Google Chrome,
Mozilla Firefox), MO Adobe Reader, nakeT ctaHaapTHbIX
O0OUCHBIX NPUNOXEeHUN Ans paboTbl C AOKYMEHTaMun

JlabopaTopHble 3aHATUA

CneumanusupoBaHHas mebenb,
KoMnbtoTep (HOYTOYK),
MynbTUMeaunnHoe o6opyaoBaHne
(npoekTop, akpaH, cpeacTaa
3BYKOBOCMpPOU3BeaeHus),
nepcoHarnbHble KOMMbITEPDI ANS
nHAMBMAYyansHoM paboThbl.

YuebHasa ayantopus ans npoBedeHns NpakTMuyYecknx
3aHATUI: cneunanm3anpoBaHHas mebenb, NepcoHarnbHbIe
KOMMbKOTEPLI B KONM4ecTBe, obecne4ymBatoLLieM
BO3MOXXHOCTb MHAMBMAYaNbHOWM paboThbl.

OC Windows 8 (10), nitepHeT-6pay3ep (Google Chrome,
Mozilla Firefox), MO Adobe Reader, nakeT ctaHaapTHbIX
OOUCHBIX NPUNOXEHUN Ans paboTbl C AOKyMEHTaMu,
Tabnuuamun (MS Office, MonOdwc, LibreOffice), Free
Pascal, Microsoft Visual Studio Community Edition).

19. OueHo4Hble cpeacTBa Ansd nposeneHusA TeKyI.I.l,eI7I n npome)KyTquoﬁ aTtTecTtauum
OCBOEHU4A

Mopsagok  oueHku

obyvarowmmmca  yvyebHoro maTepuana

coaepXxaHmem cneayrwmx pasgenos AUCUUNITUHBIL

Ne | HaumeHoBaHwe pasgena KomneTteHumns | VHamnkaTop(bl) OueHouHble cpeacTBa
ancumnnuHel (Mogyns) OOCTUXEHUS
KOMNeTeHL MK
1 | OcHOBbI BbIYUCIINTENBHOIO OlK-2, OrK-5 | OrikK-2.1, OMNkK-5.1 Onpoc
3KCMnepuMeHTa
2 | GnemeHTLl Teopumn Orl1K-2 OrllK-2.1 IMpakTuko-

onpegenseTcs



http://www.liv.vsu.ru/
https://e.lanbook.com/

MOrpeLLHOCTEN OPUEHTUPOBAHHbIE
3agaHus
3 Y U OrlK-2, OrK-5 | OrK-2.1, OrK-5.1 | JlabopartopHas paboTa
UCIEHHblE MeToAbI NIMHENHON No1
anrebpsbl ~
KoHTponbHasa pabota
4 | YucneHHble MeTOAbI peLleHus OrlK-2, OrK-5 | OrkK-2.1, OrK-5.1 | JlabopatopHas paboTta
HEeNVHEeNHbIX YpaBHEHWI Ne2
N CUCTEM
5 Y OrlK-2, OrK-5 | OriK-2.1, OrkK-5.1 KoHTponbHas paboTta
UCIEeHHblE METOAbI
. JlabopaTopHas paboTa
NpUBNMKeHNss PYHKLNIA Ne3. Nod
6 OrnK-2 Ornk-2.1 MpakTuko-
OPUEHTUPOBAHHbIE
YucneHHoe
ndpdepeHumpoBaHme n 3afanna
ﬁHTer npoBaHue Naboparophas
Pvp paboTtaNe5
7 | YncneHHble MeToapbl peLleHns OrK-1, OrlK-1.2, OlK-2.1, | NlabopaTtopHble paboThl
OObIKHOBEHHbIX OrlK-2, OrK-5 | OrK-5.1 Ne6, Ne7
anddepeHunanbHbiX ypaBHEHN KoHTponbHas pabota
8 | YUmcneHHble MeToabl peLleHns OrlK-1, OrlK-1.2, OlK-2.1, | NNabopatopHas paboTta
3agay MmaTemaTmyeckon OrlK-2, OrK-5 | OrkK-5.1 Ne8
PU3NKM KoHTponbHasa pabota
MpomexyToyHasa atTectaumsi, Popma KOHTponst — 3a4eT (2), ak3ameH (2)

20. TunoBble OLeHOYHbIEe cpeaACcTBa U MeToAMYeCKUe MaTepuanbl, onpegensioLime
npoueaypbl oLueHUBaHUs

OueHkKa 3HaHWI, YMEHNN U HABbIKOB, XapakTepuaylLasi aTanbl POPMMPOBAHUSA KOMMNETEHLINA B
paMKax W3ydeHUs OUCUUNIIMHBI OCYLIECTBASETCA B Xo4e TeKylwen W MNpOMEXYyTOYHOW
atTectaunn. Tekyllaa aTTectaumsa npoBOAMUTCA B COOTBETCTBMWU C [lonoeHnem O TeKylew
aTTectauum obyyawwmxcs no nporpaMmmamMm  Bbicwero obpasoBaHust  BopoHexckoro
rocygapCTBEHHOrO yHMBepcuTeTa. Tekywlaa artTrectaumsi npoBoautcs B ¢opmax: YCTHOro
onpoca, KOHTPOSibHbIX  pPaboT, BbINOMHEHUS  MPAKTUKO-OPUEHTUPOBAHHbLIX  3a4aHWUMN,
nabopatopHbix paboT. Kputepun oueHnBaHna npueeaeHbl Bollwe. NpomMexyTodHasa atTectaums
NpPoOBOAMTCA B COOTBETCTBMM C [NONIOXXEHNEM O MPOMEXYTOYHOW aTTecTauumn obydarowmxes no
nporpaMmmam BbiCLLEr0 06pa3oBaHus.

KOHTpOMbHO-U3MepuTerbHble MaTepuasnbl NPOMEXYTOYHOM aTTecTauun BKNYakT B cebs
TEOpeTUYECKNE BOMPOCHI, MNO3BOMSAKOLME OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHUA W/MNK
npakTu4yeckne 3agaHusi, NO3BOMSALWNE OLEHUTb CTeNeHb CHROPMUPOBAHHOCTU YMEHUN U(MUNN)
HaBbIKOB.

Mpn oueHMBaHMM MCMNOMb3YKTCA KONMUYECTBEHHbIE LWKanbl OUEeHOK. Kputepuu oueHnBaHus
npuBeaeHbI BbILLE.

20.1 TeKywMn KOHTPOJ1b YCNeBaeMocCTun
Tekyllass aTtrectaumss OCyLeCTBnsieTCsa No pe3yrbTaTaM BbINOMIHEHUS] KOHTPOJSIbHbIX paboT,
TeCTUpoBaHus 1 nabopaTopHbIX paboT.
20.1.1 BapuaHTbl KOHTPOJIbHbIX paboT
BapuaHTt 3agaHua ana KoHTponbHou pa6otbl Nei
1. OnnwuTe, Kak metoa Naycca 6e3 BbibOpa rmaBHOrO arieMeHTa MOXeT OblTb NPUMEHEH
ANS HaXoXaeHus onpegenuTens MaTpuubl.
2. Tyctb matpuyua A —amaroHanbHas. [lokasaTb, YTO ee 4Mcno OOyCrOBMIEHHOCTU He
MEeHSIeTCSA NPU YMHOXEHUN MaTpuLbl A Ha HEHYNEBOE YMCHO.
3. [Myctb A — maTtpuua pasmepa 2*2, aii -0, Hokasatb, 4to mMeToabl HAkobu u aycca-

3emnpens anst cuctembl AX = f cxopsitea unu pacxopstest ogHoBpeMeHHo.



4.

4 . 306pasntb Ha nnockocTu (p, ) obnacte CXo4MMOCTU MeToda NPOCTON UTepaumm ans

0 2p S
3g 0 [ P.a=0.

BapuaHT 3apgaHua ana KoHTponbHoW paboTbl Ne2

cuctembl X = BX + 1?, B=

1. PyHKUMSA Yy=COS(X) 3agaHa TabnMyHO B TOYKaX
x, =ih, 1=0,..,100, x,=0, Xy = 3.Kakosa HanbonbLuas norpewHocTb npu

NOKanbHOW JIMHEMHOWN NHTePNonsauMn B 3TOM criyvae?
Mcnonb3ys MHTepnonauuoHHbIN MHOrouneH Jlarpanxa, Beinncatb hopmMmyny ans

BbluncneHus sHadeHust N1S (Xii2)r  Xisgyo = X +§ (cunTaem, YTo 3HaveHus cos(X;)

N3BECTHbI).

2. [nsa TabnnyHo 3agaHHon pyHkummM f(X) 1 NpeanoXXeHHbIX rPaHNYHbIX YCITOBUI BbiNUCaTb
CUCTEMY YpaBHEHUI ONs onpeaeneHnsa kKoaduuMeHToB Kybrnyeckoro cnnanHa
(nepBoOHaYarbHy0 CUCTEMY, BKITHOYAIOLLYIO BCE HEN3BECTHbIE KOIdULUUNEeHTbl). Yemy paBHa
npoussogHaa f'(x) BO BHYTPEHHMX y3nax Tabnumubi?

X -2 0 3
y -7 0 5

s'(-2)=1 s"(3)=3.

. 3.  NMyctb dyHKuma f(x) 3agaHa Tabnuuen

x| -3 -2 0 2 3
y |0 1 3 5 6

MCI'IOJ'Ib3y$I Haunydwee cpegHeksagpaTtu4Hoe npm6n|/|>+<eH|/|e, anrnpokcnMmpoBaTb ee
MHOIro4s1eHoOM I'IGpBOVI cTeneHn.

®yHKkuma f(X) 3agaHa TabnmMyHO B y3nax Xo,X1,X2. (CeTka paBHoOMepHas). Mcrnonb3dya metos
HeonpeaeneHHbIX KOIMMPUUMEHTOB, 3anmcaTb NPUBAMKEHHYI0 dOPMYny A8 BblYUCHEHUA
f"(X,) Y OLEHUTb ee NorpeLLIHoCTb.

BapuaHT 3agaHua ana KoHTponbHown pa6oTbl Ne3
1. [JaHa gudpdepeHumansHaga 3agada

u'(x)+3u=3x+1, xe[01], u(0)=0
M annpokcnMmupyruwiad ee pa3dHoCTHad 3agada
Yia —Yia
2h
Yo=0, y;=0. h=1/n.

A) Onpegenntb NOPAOOK annpokcuMaumMmM pasHOCTHOW 3agauu;

B) Bugonsamenntb, ecnm Heob6xo4MMo, HavarnbHbIe YCIOBUSA, YTOObI NONYYNTb BTOPOWN
NnopsiAoK annpokcumaumu;

B) 3anuncatb pacyeTHble bopMyribl 415 NONYYEHNSA peLLEeHUS.

+3y, =3x, +1, i=1,...,n-1,

2. 3apgayva Kowm
u'(x) = f(x), xe[01], u(0) =0 pewaercs uncrneHHo c nomoLLbto metToga PyHre-
KyTTa:



1 1 1
V.= Yo +6(K1 +4K, +K;), Ky =hf (X, Y,), K, =hf (X, #oh, Yo+ 3Ky,
K, =hf(x,+h,y, - K, +2K,)

Bbluncnutb norpewHoOCTb Ha ware anda gaHHoro Mmetoaa.

CoctaBuTb ABe agnddepeHumnansHble 3aga4qm, KOTopble NPY YACNIEHHOM peLleHun oyayT
[AaBaTb 3apaHee U3BECTHY (OnpeaennTb, Kakyto) NOrpeLlHoCTb Ha Lware

BapuaHT 3agaHusa ana KoHtponbHon pa6botbl Ne4
1. Ha paBHoMepHOI1 ceTke {(Xn,tj), X, = nh, tj = jr} NOCTPOUTbL METOOOM HeonpeaeneHHbIX

koachpuumneHToB PasHOCTHYIO  annpokcMMauuio  audpdepeHumanbHOro  ypaBHEHUS

ou _ou

E — aa— =f (X,t), a =const Ha  3agaHHOM  WabnoHe. Onpepenute  nopsgok
X

annpokcunmmauumm, MccnenyﬁTe Ha yCTOVHVIBOCTb no Ha4vallibHbIM OAHHbIM.

N _
2. MNpw KakoM cooTHoLLEeHUM waroB 7u h pasHocTHoe ypaBHeHue %y” =f!

ou

ou
annpokcumMupyeT B TOYKe (Xn,tj) andpdepeHumansHoe ypaBHeHne 8_ + 36_ =f (X,t) ?
X

2
3. [Ina YNCNEHHOro peLLeHns 3aJaqn (%u = k%+ f (X,t), roe
k >0,k =const, xe[a,b],u(a,t) =z (t),u(b,t)= s, (t),u(x,0)=u(x)
Ha wabnoHe
n, j+1

n-1, j+1 ® ® n+l,j+1

n,j

COCTaBUTb Pa3HOCTHYHO CXeMy, on1mcaTb aJiropuTM HaxoxaeHu4a peLueHnd (C‘-II/ITaTb, 4yTo
Xn - Xn—l == h, tJ _tJ_l - T).

20.1.2 Kputepumn oueHMBaHUS KOHTPOJbHbIX paboT
KpuTepuu oLLEHKM KOHTPOJIbHbLIX paboT:

OT1nun4yHo MpaBunbHo pelweHo He meHee 90% 3agaHun
XopoLo [MpaBunbHO peleHo He MeHee 75% 3agaHun
Y0BNETBOPUTENBHO MpaBunbHoO peweHo He MeHee 50% 3agaHun
HeynoBneTBopuTensHO MpaBunbHoO peweHo meHee 50% 3agaHui

20.1.3 BapmaHTtbl 3agaHun gna nabopaTopHbix paboTt
NabopaTopHasa paboTta Ne1: YncneHHble MeToabl NMMHENHON anredpbl;



Na6opaTtopHas paboTa Ne2: PeweHne HeNMHENHbIX YPaBHEHUIN U CUCTEM;

Na6opaTtopHas pa6oTta Ne3: HTepnonupoBaHue yHKUNIA;

Na6opaTtopHasn paboTta Ne4: MocTpoeHne kKybnyeckoro cnnamHa;

Na6opaTtopHas paboTta Ne5: MeToabl NpUBAMKEHHOIO BbIYUCIEHNSA ONpeaeneHHbIX
WHTErpanos;

Na6opaTopHas paboTta Ne6: YncneHHoe peweHune 3agaym Kowwm ans oOblIkKHOBEHHbIX
andpdepeHumanbHbiX ypaBsHeHU meTtogamm Tuna PyHre-KyTTa;

Na6opaTtopHas paboTta Ne7: PelueHne KpaeBbix 3agay And 06bIKHOBEHHbIX
AanddepeHumanbHbIX YpaBHEHNN METOLOM NPUCTPENKK;

Na6opaTtopHas paboTta Ne8: UncrneHHble MeTOAbI peELLEHNS 3a4a4y YpaBHEHWI
MaTtemaTnyeckon OU3MKN.

Mpumepbl BapMaHTOB 3a4aHMK ANA nabopaTopHbIX paboT

Na6opaTtopHas pa6oTta Ne 6
Tema: YucneHHoe peweHue 3apaunm Kowwnm ana oOblKHOBEHHbIX AuddepeHunanbHbIX
ypaBHeHUU meTtoaamu Tuna PyHre-KyTTa.

3apaHue 10. (OcranbHble BapuaHTbl cMoTpu B: KopayHuHa B. B. JlabopamopHbiti npakmuKkyM 110 YUCAeHHbIM
memodam : y4eb. nocobue. Y. 2 : MIHOusudyarnbHbie 3adaHusi / B. B. Kop3ayHuHa, 3. A. LLlabyHuHa. — BopoHex :
uriL Bry, 2011.

Pexxum docmyna: http.//www.lib.vsu.ru/elib/texts/method/vsu/m11-140.pdf)

Pewenne 3agaun Kowmn ¢ 3agaHHOM TOYHOCTbIO C aBTOMaTMYeCKMM BbIOOPOM Luara MeToaoMm
yOBOEHUSA U AeneHus wara nonosiam.

HasHayeHue
NHTerpnpoBaHne obbIKHOBEHHOIO AnddepeHUnanbHoro ypaBHeHNs
y'=f(xy), xe[AB] (1)
C Ha4yanbHbIM yCnoBuem
y(C) =Veo

roe Todka c conagaet nMbo ¢ Havanom, NnMbo ¢ KOHLOM OTpe3Kka MHTErPUPOBaHUSL.
OnucaHne napameTpoB.

data — nms ganna ncxogHblX JaHHbIX;

f — uma npouenypbl — QYHKLMM C ABYMSA NapameTpamu,

KoTopasi 4ormkHa 6bITb onncaHa B nporpamme (yHKumus f — BblMMCASIET 3Ha4YeHME NpaBon YacTu
ypaBHeHus (1));

ret — nms dganna BbIXOAHbIX AAHHbIX;

ICod — cnegytowime 3Ha4YEHNS:

Icod = 0 — HeT oWwnbKN, peLlieHne Nosy4eHo;

Icod = 1 — Tpebyemas TOMHOCTb HE AOCTUTHYTA, PELLUEHNE NOSTYYEHO C MEHbLUEN TOYHOCTLIO;
Icod = 2 — olumbKa BXOAHbLIX OaHHbIX.

3ameyaHue O CTPYKType (hanna NCXOAHbIX OaHHbIX:
nepeas cTpoka — 3Havenus A,B,C,y,;

BTOpas cTpoka — h_. ~ MUHAManbHO [OMYCTUMbIA LIar MHTErpUpoBaHusl, HaubornbLuee

AonyctmMmoe 3Ha4eHune & abcontoTHOM NnorpeLHocCTNn.

3ameyaHue O CTPYKType BbixogHoro danna:

nepBble W nocnegHve CTPOKM - X -KoopauHata TOYKM WHTErpuvpoBaHWs, MONyYeHHoe
NpUBNMKEHHOE 3HAYEHME B 3TOWN TOYKE, MUHUMArIbHAs NMOrPELLHOCTb B 3TOM TOYKE;
BTOpasi CTpoka aina — YMCNO TOYEK WHTErpUPOBaAHMS; YUCIO TOYEK, B KOTOPbIX He

AocTuraeTcsa 3agaHHas TOYHOCTb; obLlee KONMYeCTBO MMHMMAITbHbIX LLaros MHTErpnpoBaHn4.



MeTtoa (cm. n. 4 [MpakTnyeckme cnocobbl OueHkM norpewHocTn; n.5.1 Metog yaBoeHus u
AerneHus wara nornosnam.)

1) KoHkpeTHbin BUO metoga PyHre-KyTtTta m cnoco® OueHKM NokanbHOW MOrpeLuHOCTM
NPUBNMXKEHHOTO peLLIeHNs Ha Lware onpegenseTcs HomepoM Baluero BapuaHTa.

B-A

2) [nuHa camoro nepBoro wara nHTerpmpoBaHust 6epeTcsi paBHoM 0

3) [na pocTuXeHust 3agaHHOW TOYHOCTWU Liar hn B Ka)XOOW Touke MHTErpnpoBaHnsd

Bbl6|/|paeTCF| MeToA4OM yaABOEHUA N AOeNeHUd Lara nonojiam. Ecnu npn gerieHnn Lwara OH

CTaHOBUTCS MeHblue .., TO AeneHne HeaonyCTUMO U Luary npucBauBaeTcs 3HadeHune h .
4) [ns kaxpgoro BbluMcrieHHoro wara h, paenaeTcs npoBepka Ha KoHLUe WHTepBana.
MycTb wWHTErpMpoBaHMe NPOWMCXOAWT CreBa HamnpaBo, TorAa MNpOBepSieTCs  BbIMOMHEHUs

HepaBeHCTBa B—(Xn —hn)<hmin. Ecnn oHO He ynoBneTBopsieTCs, TO CreayloLlel TOYKON

Ha3Ha4YaeTCcA Xn + hn' Ecnu HepaBEHCTBO ChnpaBeasinBo, TO ANA OOCTUXEHUA KOHLIA OTpe3Ka

uHTerpupoBaHna B Heobxogumo coenaTtb oaMH unuM ABa Wara, 4YTO pernameHTUpyeTcs
crneayowmmM NpaBunoM:

a) ecnm B—x =2h
b) ecrm B—-Xx <1.5h

TO Aenaetcs Aga wara X, =B—-h_ X ., =B;

min » TO BbINOMNHAETCA oAvH war X, = B;

c) ecrm 1.5h . <B-Xx <2h_. , Topdenaetca gsawara X, =X, + ——=, X

min min ? n 2 n+

3ameyaHusi No NporpaMMmnpoBaHuLo.

1.Mocne BblYMCNEHUsT o4epeaHOro NPUBNMKEHHOTO 3HAYEHNSI PeLLEHUS OHO Cpasy BbIBOOAUTCS
B dhaiin, 3aHMMaTb MaLUMHHYIO NaMsaTb W XpaHeHue NPUBIKEHHbIX 3HAYEHUA peLleHUst
HeaonycTUMO.

2.LlenecoobpasHo HanucaTb noAanporpammy, SIBASIOLWLYOCS WHTErpaTopoM YpaBHEHWUS Ha
OHOM Luare.

BapuaHTtbl 3agaHuga 10.

BapuaHTt MeTtop PyHre-KyTtTa ans peweHnus Meton Pyre-KyTTa ans yrouHenns
peLleHns

1 MeTopg BTOpOro nopsigka (69) MeTop yeTBepTOro nopsiaka(28)

2 MeTopg BTOpOro nopsigka (20) MeTopg yeTBepTOro nopsiaka (26)

3 MeTopg BTOpOro nopsigka (72) MeTop yeTBepTOro nopsaka (27)

4 MeTopg BTOpOro nopsigka (74) MeTopn TpeTbero nopsiaka (26)

5 MeTopg yeTtBepTOoro nopsigka (80) MeTop natoro nopsigka (79)

20.1.4 TecToBbI€e 3aAaHUA ANA TeKyLlen atTecTauum

1. OlK-1 CnocobeH npumeHsimb hyHOaMeHmarsbHble 3HaHUSl, MNOJIy4YeHHbIe 8
obs1acmu MmamemMamuy4yecKux u (usiu) ecmecmeeHHbIX HayK, U UCIMOoJIb308amb UX 8
npogheccuoHanbHOU dessimesibHOCMU

Bonpocbl ¢ BbIGOpOM oTBeTa

1. Yucrom obycnosnenHoctn M, matpuus! A HasbiBaeTcs:

a)M,, =det(A)
6) M = |Allx]:



o) My =474

_at
o Ma=[A7].
lMpaBunbHbLIN OTBET: B)
2. Cncrtema nuHenHbIX anrebpanyecknx ypaBHeHun  Ax=b nnoxo obycnosneHa,

ecnu y maTtpuubl A 3TON CUCTEMbI
a) umcno obycnoBneHHOCTN MHOMO Gorblue eaAnHULbI;
6) Yncno obycnoBneHHOCTN BN3KO K €eANHULE;
B) detA=0;
r) detA=0.
MpaBunbHbLIK OTBET: 6)
3. Pewaetca cucrtema nuHenHblx anrebpanyveckux ypaBHeHu Ax=b. B pesynbrarte

~

*
HangeHo npubnmkeHHoe peweHne X (X — To4yHoe peleHne cuctembl). Hessizkon
Ha3blBaeTCa BENUYMHA:

a) R=x"-X;
6) R=AX-h;
B) R=AX —x".

MpaBunbHbIK OTBET: 6)

Bonpochbl ¢ BblYUCieHneM oTBeTa
1. Ona TabnuyHo 3agaHHOW OYHKLMU f(X) BbIYMCIIEHO, YTO pasfefieHHas pa3HOCTb

f(Xy,X,X,)=3. Yemy paBHa pasgeneHHas pasHocTb T (2X,,2X,2X,), ecnu
3HaYeHNs PYHKLUUM NPY 3TOM OCTanMUCh HEU3MEHHBLIMIA?

MpaBunbHbIM oTBeT: 0,75
2. Ona TtabnuyHo 3agaHHOW OYHKLMU f(X) BbIYMCIIEHO, YTO pasfefieHHas pa3HOCTb

f (X5, X, X,) =5. Yemy paBHa paspenentas pastocts f (X, +3, X +3,X, +3), ecrn

3Ha4YeHMs PYHKUUKN NpU 3TOM OCTanncb HEN3MEHHbIMU?
MpaBunbHbIK OTBET: 5

2. OlK-2 CnocobeH wucnonb3oeamb U adanmupoeamb cyuwecmeyroujue
MamemMamu4eckue MemoObl U cucmeMbl NMpo2paMMuposaHusi Onsi papabomku u
peaJsiuzayuu as2opummos peweHus rnpukadHbix 3aday

Bonpochkl ¢ BLIGOpOM oTBeTa

1. ®dyHKUMA f(X) 3agaHa Tabnuuen m3 wectn 3HadeHun. Heobxoammo nocTpouTb
Tabnuuy 4eTBepTbiX NPOM3BOAHBLIX 3TON (PYHKUMU. YKaXuTe, C NMOMOLLBK KaKoro
WHTEPNONSAUMOHHOINO MHOroyrieHa MoryT ObiTb MOnyYeHbl (OPMynbl YMCIIEHHOrO
AndpepeHUNpoBaHUA:

a) VIHTepnonsumoHHbI MHorouseH JlarpaHxa 4 cteneHm
6) HTepnonaumoHHbIn MHorovneH HbtoToHa 3 cTteneHun
B) VIHTepnonsumMoHHbIn MHOrouneH JlarpaHxa 2 cteneHu
r) IHTepnonsumMoHHbIM MHOroureH HetoToHa 6 cTteneHu

MpaBunbHLIK OTBET: a)



2. OyHKUMA f (X) 3agaHa Tabnvuen ua Tpex aHavyeHnn. Heobxoanmo nocTpouTb

Tabnuuy BTOPbIX NPOU3BOAHbLIX 3TOM OYHKLNKN. YKaXKMTE, C MOMOLLbIO KaKoro
NHTEPNONSALMOHHOIO MHOro4sieHa MoryT ObiTb Nony4YeHbl OPMYSibl YNCIEHHOTO

AndpepeHUNpoBaHNA:

a) UHTEePNONSILUMOHHBIN MHOrouneH JlarpaHxa 3cTeneHu;

6) NHTEPNONSAUMOHHBIN MHOTOYNEH JlarpaHxa 2 cTeneHu;
B) MHTEPMNONSALUNOHHLIN MHOroYNneH HotoToHa 3 cTeneHy;

) MHTEPNONALMOHHBIA MHOrouseH JlarpaHxa 1 cteneHu.
MpaBunbHbLIK OTBET: 6)

3. ®yHKUMSA f (X) 3agaHa Tabnuuen 3 YyeTblpex 3HavyeHun. Heobxoaumo NOCTPOUTbL

Tabnuuy TpeTbuMX MNPOMU3BOAHLIX 3TOWM (QYHKUMU. YKaxuTe, C MOMOLLbIO Kakoro
NHTEPNONSUMOHHOIO MHOrodnieHa MoryT ObiTb NonyyYeHbl OPMYnbl  YMCIIEHHOIO
anddepeHLmMpoBaHnS:

a) UHTEPNONSUMOHHbBIA MHOroYneH JlarpaHxa 4 cTenexu;

0) MHTEPNONSALUMOHHBIN MHOroYneH JlarpaHxa 3 cTenexu;

B) MHTEPMNONSALUNOHHBIN MHOroYrieH HetoToHa 2 cTteneHu;

) MHTEPNONAUMOHHBLIM MHOroYNeH HetoToHa 5 cteneHn

NMpaBunbHbLIN OTBET: 6)

4. BolbepuTe npaBunbHOE YTBEPXKOEHNE:

a) O6bnactn cxogumocTtn metoda npocton utepauun (MIMN) n metoga 3enpgensa Bcerga
O[MHaKOBbI;

6) Ecnu MINMU cxogutca, To metoq 3engenst pacxoanTcs;

B) Ecnn meToa 3enpens cxoguted, To MIMU pacxogutces;

r) Obnactu cxogmumoctn MM n metopa 3engens B obwem crnyyae pasnnyHbl.
MpaBuUnbHbIN OTBET: I)

5. Bbibepute npaBunbHOEe yTBEpXAEHME: ANnA TabnuyHo 3agaHHOM (PYHKUUKM MOXHO
NOCTPOUTb €4MHCTBEHHbIA MHTEPMONALMOHHBIA MHOTOYMEH CTENEHM N, ecnu

a) Tabnvua cooepXXuT POBHO N Y3M0B MHTEPNONALUKN, KOTOPbIE PACMONOXEHbI B NOPSAKe
BO3pacTaHus;

6) Tabnuua cogepXuT poBHO N+1 y3en MHTEPNONAUUKW, U Cpean y3noB UHTepnonsumm
HeT coBNagatoLLmX;

B) Tabnuua cooepXuT poBHO N+1 y3en UHTePnonAuun, 1 cpeam ysnoB MHTepnonauumn
eCTb coBnagawoLiue;

r) Tabnuua cooepXXmMT PoOBHO N Y3M0B MHTEPMONALMU, U CPEON Y3NOB UHTEPMNONALNN HET
COBMNagaroLLmX.

MpaBunbHbIN OTBET: 0)

6. BblbepuTe npaBunbHoe yTBepXAaeHWe: Ans TabnuyHo 3agaHHON (PyHKLMM MOXKHO
NOCTPOUTb MHTEPMNONALUMNOHHbIN KyBYeCckuin cnnaiH TONbLKO B TOM criyvae, ecnu

a) Tabnuua coOepXKWUT YETHOE YMCMO Y3MOoB WHTEpPrnonsumMuM, W Cpeau Yy3nos
MHTEpnonsiuMM ecTb coBnaaroLme;

6) Tabnuua CoAepPXWUT HevyeTHOe YWCMO Y3MOB WHTEpPnonsuMu, W cpeau  Yysnos
MHTEPNONSLMM HET COBNadatoLLmnX;

B) Tabnvua coaoepXXUT He MeHee TPeX Y3NoB MHTEPMNONSAUUN, KOTOPbIE PacnonoXeHbl B
nopsiake CTPOroro BO3pacTaHus;



r) Tabnuua coaepXWUT YeTHOe YWUCMO Y3MOB WHTeprnonauuMuM, W cpean  y3nos
WHTEepnonsaumMmn HeT coBnaaaroLLmnx.
MNpaBunbHbLIK OTBET: B)

7. Bblbepute npaBunbHOE YTBEPXKAEHWE: MOrPELHOCTb MHTEPNONAUUN  MOXHO
MWUHUMU3MPOBATb, eCnn

a) y3nbl MHTEPNONSAUMM PACcMnoNOXnTb B NOPSAKE BO3paCTaHUS;

6) ecrnv B Ka4ecTBe y3noB WHTEPNONSAUUW B3STb HYNM UCXOL4HOW 3adaHHOM TabnnyHo
dyHKUMN;

B) ecnv B Ka4eCTBe Y3/0B MHTEPNONALUMM B3Tb HyNM nonimHoMa Yebbllwesa;

r) y3nbl MHTEPNOMNALUN PaCcnonOXNUTb B NOpsiAKe yOblBaHUS.

lMpaBUnNbHbLIA OTBET: B)

8. Bblbepute npaBunbHoe yTBepxaeHue: meTon [aycca-3engensi, NPUMEHEHHbIN K
CUCTEME NMHENHbIX anrebpaundecknx ypaBHeHnn Ax=f, (A — HeBbIpOXAEHHass maTpuua)
BygeT cxoauTbeca Npy NOOM HavYarnbHOM NPUBNIVKEHUN, eCnu:

a) xoTs 6bl 0AHO cobCTBEHHOE 3HaYeHne maTpuubl A no mogysnto 6onblue eauHULbI;

6) matpuua A — maTpuua ¢ guaroHanbHbIM NnpeobnagaHuew;

B) ecrnn XxoTsd Obl OOHO COBCTBEHHOE 3HayeHue maTtpuubl A N0 MOy MeHbLue
eavHULbI;

r) maTpuua A BelLleCTBEeHHas.

MpaBunbHbIN OoTBET: O)

9. OyHKUuA f(X) 3ajaHa Tabnuuen u3 natv 3HadeHun. Heobxogmmo nocTpouTb Tabnuuy

4YeTBEpPTbIX MPOU3BOAHLIX 3TOW (PYHKUMU. YKaXKUTE, C MOMOLLbIO KAKOro MHTEPMONSLMOHHOIO
MHOrouneHa MoryT 6biTb Nofy4YeHbl opMyInbl YNCNEHHOTO AN dEPEHUNPOBAHUS:

a) VIHTepnonsaumoHHbI MHorousieH HbtoToHa 4 cTenexmn
0) VIHTepnonsumMoHHbI MHOrousieH JlarpaHxa 3 cteneHun
B) IHTEpNONsIUMOHHBIN MHOrOYNEH JlarpaHxa 2 cTeneHun
r) MIHTepnonsumMoHHbIN MHOrouneH HeloToHa 5 ctenenun
lMpaBunbHbIN OTBET: a)

10. Cuctema nuHerHbIXx anrebpavyecknx ypaBHEHUN X=BXx+ f pellaeTcsa MeToLoM

NPoCTbIX uUTepaumn. HamgeHo, 4TO BCe COOCTBEHHble 3HA4YEeHUs A MaTpuubl B

B

y0OBNETBOPSAIOT YCNOBUIO A e(a; b). Ykaxute, npu kaknx d v D meton Gymet cxoauTbes

npu nobom HavyanbHOM I'IpI/I6EVI>KeHVIVIZ
aya=2;b="7;
6) a=—1b=3;
B)a=—1 b=1;
na=1b=4;

NMpaBunbHbLIN OTBET: B)

11. BbiGepuTe npaBunbHOe yTBepXaeHue: Meton FAKobu, NPUMEHEHHbIM K cucteme
NMHerHbIX anrebpaundecknx ypasHeHu Ax=f, (A — HeBbIpOXAeHHas maTpuua) Oyaet
CX0aNTbCA Npu Nobom HavanbHOM NPUOAMXKEHNN, eCnu:

a) ecnn xota Obl O0AHO coBCTBEHHOE 3HayeHwe Mmatpuubl A No moayn Gonblie
eauHULbI;



6) maTpuua A — matpuua ¢ agnaroHarnbHbIM NpeobnagaHvem;

B) ecnn xoTs Obl OOHO COBCTBEHHOE 3HayeHue maTtpuubl A N0 MOy MeEHbLUe
eauHULbI;

r) maTpuua A BeLLECTBEHHas.

MpaBunbHbIN OTBET: 0)

12. [Ins TabnuyHo 3agaHHOM Ha OTpeske [a, b:| PYHKUNN CTPOUTCA UHTEPNONSALNOHHBLIN

KyBuyeckui cnnamH S(X). BbibepuTe npaBunbHbIE YTBEPXKAEHNS:
a) S(X) B y3nax Tabnvubl coBnagaeT co 3Ha4YeHnssMn pyHKUMn f (X) ;

0) S(X) HenpepbIBEH BMECTE C NepBON U BTOPOW NPON3BOAHON Ha [a, b};
B) S(X) Bospacraet Ha [a, b};
r) S(X) y6eisaet Ha [a, b}

MpaBunbHbIEe OTBETLI: @), 6)

13. Cuctema nuHerHbIXx anrebpanyecknx ypaBHEHUN X=BXx+ f pellaeTca MeTo4OM

NpocTbiX WTepauun. HangeHo, 4YTO BCe COBCTBEHHble 3HayeHus A mMaTpuupbl B

B

ynosneTsopsiot ycrosmio A €(a; ). Ykaxute, npn kakux a wu b wmerton 6ymer

pacxoanTbes npu robom Ha‘-IaJE:HOM NPUBNMKEHUN:
a)a=2;b=5;
6) a=—1b=05;
) a=-0,5b=1
na=05b=009.

lMpaBunbHbIN OTBET: a)

BOI'IpOCbI C BblYUcneHmem oTeBeTa

1. PelueHne cuctembl NUHENHbIX anrebpanyecknx ypaBHeHUin onpeaenseTcsa no Metoay
NPOCTON NTepaumnn

)_(n+1=B)_(n+b, rme B= «@ 038 , aeR.
-08 «
YKaxute NpoMexxyTok (MPoMeXyTKWn) 3HadeHun ans O , ans KoTopbix npouecc byaet
pacxogsawmmcsa?
MNpaBunbHbIK OTBET: (—oo;—0,6]u[0,6; —|—OO)

2. PelleHune cucTembl NMHENHBIX anrebpanyeckmx ypaBHeHWU onpeaenseTcs no metoay
NpPOCTON nTepaunun

X =BX.b., me B:[foﬁ Oﬁ, a<R.

YKaxute NpoMexXyToK (MPOMeXyTKn) 3HadeHun ans O , ans KoTopbix npouecc byaet
cxoaswmmea?



MpaBuUnbHLIN OTBET: (— 0,6; 0,6)

3. PelueHne cucteMbl NMHENHBIX anrebpanyecknx ypaBHeHUin onpeaenseTcs no metoay
npocTon ntepawmm
o 0,6

-06 «
Mpu kakux O npouecc byageT pacxoaaLmmMmecs?
YKaxnte NpoMexXyToK (MpoMeXyTkn) 3HaveHnn ans F , Anst KOTopbIX npouecc byaet
pacxogawmmeca?

NMpaeuneheiii oteet:  (—00;—0,8] U[0,8; +0)

)_(n+1=B)_(n+5, rme B . aeR.

4. PelueHne cucTeMbl NNHEHBIX anreGpanyecknx ypaBHeHWUI onpeaensieTcsa no MeToay
npocTon ntepawmm
- - N o 0,6
X ,=BX:b, me B= !
-06 «

YKaxute NpoMexxyTok (MPOMeXyTKWn) 3HadeHun ans O , ans KoTopbix npouecc byaet
cxogawmmea?

, aeR.

MpaBunbHLIN OTBeET: (— 0,8; O,BJ

3. OfK-5 CnocobeH paspabambieamb an2opummbl U KOMIbIOMEPHbIE
npozpamMmbl, MPU200HbLIe OJisl MPaKMuU4YeCcKo20 NMPUMeHeHUs

Bonpochkl ¢ BbIGOpOM oTBeTa

1. Mpun cocTaBneHWM pPasHOCTHLIX CXeM ONS YPaBHEHUS C YaCTHbIMM MPOU3BOAHBLIMM
perynsapHbIMU Ha3blBaKOTCS:
a) y3nbl CETKW, B KOTOPbIX Pa3HOCTHasi CXema 3anuncaHa Ha LWwabnoHe;
0) y3nbl ceTKku, nexaline BHYTpU paccmaTpmMBaeMon obnacTu;
B) y3nbl CETKM, NpMHAANEXaLUMe rpaHnLam paccMmaTpusaemon obnacry;
r) y3nbl CETKW, NpMHagnexaiime ogHoMy Croto.

NMpaBunbHbLIN OTBET: a)
2. [Oana guddepeHumanbHas 3agada Lu=f y annpokcuMmupyowias ee pasHOCTHas

cxema Lhy = fh. PelweHne pas3HOCTHOM CXeMbl CXOAUTCA K  PELUEHUIo
AndpepeHuUmansHOM 3agayvm ¢ NOpALKOM P, eCrin:

ILu- 1], =0(h®), h—0

a)

5 Iy~ fl, =0(h*), h—0



0 ju-y|, =0(h®), h—>0
NpaBunbHLIN OTBET: B)

3. OaHa andpdepeHumansHas 3agada Lu=fy, annpokcumupyoulas ee pasHOCTHas

cxema Lh Y= fh . Mopsigok annpokcumaumm paBeH p, ecnu

I = fi]l, =0h"), h -0
_ _ p

, Iy = fl, =0(h®), h—0

| u-y|, =0(h"), h—0

MpaBunbHbLIN OTBET: a)

4. Nana auddepeHumansHaa 3agada Lu=f, annpokcuMmupyoLulass ee pasHOCTHas
cxema Lh Y = fh . Annpokcumauus HasbiBaeTcsi 6€3yCrnoBHOW, ECIN:

a) HLhU - thh —> O npu onpegeneHHOM COOTHOLLEHMM LIArOB CETKA MO PasfnyHbIM
NnepeMeHHbIM;

6) HLy—th —> O npu no6BOM COOTHOLIEHUN LWArOB CETKM MO  PasnUYHbIM
nepemMeHHbIM;

B) HLhU—fh“h—)O npyv nobOM COOTHOLIEHWW LIaroB CeTKW MO  PasnuyHbIM
NnepeMeHHbIM;

F) HLy_ th — 0 npmn onpegeneHHomMm COOTHOWEeHUN LwWaroeB CeTkn Mno pasimyHbiM
nepemMeHHbIM.

NMpaBunbHbLIN OTBET: B)

1 m
5. MeTtoa Agamca - (Yo = Yoa) = Zbk fo_x HasbiaeTcs ABHbIM, €CINV:
k=0

a) bo = O;
6) b, #0;
B) dpyHKUMSA fn_k ABMSAETCHA NIMHEWHOW OTHOCUTENBHO OYHKLNN Y.

MpaBunbHbLIN OTBET: a)

BOI'IpOCbI C BblYucneHmem otTeBeTa



1. ®yHKums f (X) sanana ceouMM 3HaueHNsMM B yanax X1, Xi» Xiyg (Xize = X ).

f (Xi—l) = fi—l; f (Xi) = fi; f (Xi+1) = fi+1'
MepBas nponsBoaHasa PYHKLMM BblMUCTISETCS No hopmyre

.I: ,(X) ~ fi+12_h fi—l

YKaxuTe, B Kakux U3 nepeymcrieHHblxX Tovek npusefeHHasn popmyna byaeTt umeTb NepBbIn
nopsaaoK TOYHOCTU (OTHOCUTESTbHO h).

MpaBunbHbin otBeT: Xi_1s Xig

2. oyrkums T (X) sapava ceoumn sHauenvsivm B yanax Xi 5, X, X,y (X, =X £ h).

f (Xi—l) = fi—l; f (Xi) = fi; f (Xi+1) = fi+1'
BTopas npoussBoaHasa yHKUUKU BbIYUCISIETCA NO hopmyrie
f ”(X) ~ fi+l -2 fi + fi—l
YKaxute, B Kakux U3 nepedncrieHHblx Todek npuBegeHHasn copmMmyna byaet MeTb NepBbii
nopsagoK TOYHOCTU (OTHOCUTESTBHO h).

MpaBunbHbin otBeT: Xi_1s Xig

20.1.5 Kputepumn oueHmBaHMA TeCTUPOBaAHUA
Mpn npoBefeHUN TECTUPOBAHUA KaXObl CTyAEHT nonyyvaet 9 BonpocoB (Mo Tpu Ans
kaxxgoro OlK). PesynbTat oueHmBaHusA npuseneH B Tabnuue

OTnuyHo [daHo He MeHee 8 npaBUNbHLIX OTBETOB
Xopouo [aHo 6 nnu 7 npaBuibHbIX OTBETOB
YaoBneTBopuUTEribHO [aHo 4 nnu 5 npaBunbHbLIX OTBETOB
HeyaooBneTBoputensHo [aHo meHee 4 npaBUnbHbIX OTBETOB

20.2 NMpomexyToyHana aTrecTauums

MpomexyTouHas aTTectauusi npoBoauTcs B bopMe MUCbMEHHOTO 3K3aMeHa, Ha KOTOpbIN
otBoanTcs 90 MuHYT. 3aTem paboTbl MPOBEPSIOTCA NPenofaBaTeneM, U Nony4YeHHbIe OLIEHKU
BbICTABMNATCA B BEAOMOCTb M B 3a4yeTky. Ecnu mmeetcsa HeobxoAMMOCTb B YTOYHEHMM
pelenns 3agad, WM BO3HWKAeT CrnopHas cuTyauusi, TO MoOXeT ObiTb NpoBeAeHO
JOonoNHNUTenbHoe cobecegoBaHme.

20.2.1 MepeyHn BONPOCOB ANA NPOMEXYTOYHOM aTTecTauum

MNepeyeHbL BONpPOCOB ANsA NPOMEXYTOYHOWN aTTecTaumm 1
1. ACTOYHMKM K Knaccupukaumsa MOrpelHocTen pesynbTata  BblMUCIEHUWA.  Tunbl
norpeLHoCcTen.
2. OcobeHHOCTM MaLUMHHON apudMETUKN.
3. LU-pasnoxeHne maTpuubl.
4. Mertopg ["aycca pelleHns cMCTeM NUHENHbIX YPaBHEHWUN.



5. O6ycnoBneHHOCTb CUCTEM JIMHENHbIX YpaBHEHNA. MeToa NPOroHKM.

6. QR-pasnoxeHune maTpuubl.

7. OpToroHarbHble MaTpuLbl U UX CBONCTBA.

8. MaTtpuubl BpalleHun n otpaxeHuin. Metopn oTpaxeHun. MeTtop BpaLLleHUN.

9. YactnyHble Nnpobnembl COGCTBEHHbIX 3HAYEHWMN.

10.MpubnmxkeHne  yHKUnM  (MHTepnondaAuusa)  anrebpanyeckMmm  MHOroysieHamu.
CywecTtBoBaHve N eUHCTBEHHOCTb UHTEPNOSISLUMOHHOIO MHOroureHa.

11.MocTpoeHne NHTEepPnonsLMOHHOIo MHOro4neHa MeToL0oM HeonpeaenéHHbIX
KO3(PPULNEHTOB.

12. NHTepnonaunoHHbIN MHOTOYSEH JlarpaHxa.

13.PasgenéHHble pasHOCTU U UX CBOUCTBA.

14. HTepnonaunoHHbIN MHOrousieH HbloToHa.

15.MNpubnuxeHne  dyHkumm  Kybuyeckummn  cnnanHamwn. BbiBog — ypaBHeHun  Ans
napameTpoB Kybrnyeckmx cnnanHoB.

16.CpeagHekBagpaTudeckne  npubnmxenna  OyHKUMNA. OfieMeHT  Hawnydwero
cpeAHekBagpaTUYHOro NPUBIMKEHUS.

17.MeToa HaUMeHbLUNX KBaapaToB.

18.TlorpewHOCTb rnob6anbHON MHTEPNONALNN.

19.YucneHHoe guddepeHumpoBaHue. OueHka norpewHoctTn. OnTumarnbHbIA - war
YUCNEHHOro AN depeHUnpoBaHns.

20.MeToabl NpUBIMKEHHOTO BbIYMUCIIEHUS ONpeaenEHHbIX MHTErpasnos.

21.TepaunoHHble MeTOAbl YTOYHEHUS KOPHEN YpaBHEHUN.

22.MeTog npocTbix ntepauun. Metoq HetoToHa. MeToa cekyLmx.

23.ATepaunoHHble MeTodbl ONA CUCTEM HENMMHEWHbIX YypaBHeHUW. MeToa npocCTbIX
utepaumin. Metog HetoToHa. MeTtop cniycka.

Mepe4yeHb BONPOCOB ANA NPOMEXYTOYHOWN aTTecTaumm 2

1. OpHowaroBble MeToAabl peLleHns 3agayv Kowm ans O0ObIKHOBEHHbIX
AnddepeHumanbHbiX YpaBHEHUA N CUCTEM.

2. #BHbIN MeToa Aunepa. JlokanbHasa u NonHas NorpeLHOCTbL IBHOro MeToada dunepa. 23.
HesBHbI MeTOq Orinepa.

3. MeTtogbl PyHre — KyTTa.

4. Metoaobl  NPUBNMXKEHHONO  pelleHMs  KpaeBblX 3agjady  ans OBbIKHOBEHHbIX
anddepeHumanbHbIX YpaBHEHUIA BTOPOro nopsaka.

5. MeTtog npucTpenku.

6. MeTtoabl yucneHHoro anddepeHUNpoBaHNA Ha OCHOBE KOHEYHbIX pasHocTen. OueHka

NOrpeLIHOCTM.

7. Obwasa cxema meToga HeonpeaenéHHbIX KoadpnuMeHToB.

8. VIHTepnonsiuMOHHbIN MEeTOL NOCTPOEHUS CETOYHbIX NPUBNMKEHNA NPON3BOAHbIX.

9. lpocTenwaa sBHaa pasHOCTHAs cxema B cnyyae 3agadn Koww ana ypaBHeHusi

TennonpoBOgHOCTN.

10. lNpocTenwasg HedABHaA pa3HOCTHas CXema B Clny4yae HadaribHO-KpaeBOW 3afjadn Ons

ypaBHEHNA TENNONPOBOLAHOCTH.

11. YpaBHEHME MNOrpeLHOCTM CETOYHOro pelleHnsa Ans ypaBHEHUS TennonpoBOAHOCTU B

nosioce.

12. Annpokcnmaunsa anpdepeHumansHOro ypaBHEHNA U AOMNOSTHUTENbHbLIX YCITOBUN.

13. YcnoBue yCTOMYMBOCTM Kak YCrOBME Ha COOTHOLUEHWE waroB ceTku. CnekTpanbHbIN

KpUTEpUN YyCTONYNBOCTN.

14. Pa3HOCTHasi cxemMa «KpeCT» B Cllydae HauvalbHO-KpaeBOW 3ajayv ANns BOJSIHOBOro

ypaBHEHUS.

15. lMpocTenwan HeABHas pa3HOCTHAA Cxema B Criydae HavarbHO-KpaeBOW 3ajauun Ans

BOJSTHOBOIO YpaBHEHUA.



16. Annpokcumauma guddepeHumnanbHOro ypaBHEHUS U OOMOMHUTESbHBIX  YCNOBUMN.
Ycnosue yCTONYMBOCTM Kak YCNOBME HAa COOTHOLLEHWE LLAaroB CETKU.

17. Pa3HocTHasi cxemMa «KpecT» B criydae 3agayun Oupuxne ansa ypasHeHus [lyaccoHa.

18. Annpokcumauma anddepeHumanbHOro ypaBHEHUA WM KPaeBOro  yCrioBus B
NPSMOYrOSIbHbIX M HEMPSAMOYrOfbHbIX 06nacTax.

19. MNMpnHUMN MakcnmMymMa ONA CETOYHbIX PELUEHUN. YCTONMYNBOCTbL CXEMbI KKPECT».

20. MeToabl pelleHNs CUCTEMbl CETOYHbIX YpPaBHEHUM B Clly4ae CXeMbl «KpecT» Ans
ypaBHeHu4a [NyaccoHa.

21 .Pa3HOCTHble CXeMbl Of1s1 ypaBHEHUS TennonpoBOAHOCTU C ABYMSI MPOCTPaHCTBEHHBIMU
nepemMeHHbIMN.

22. MeToa npocTon ntepayumn, CXoammocTb MeTofa.

23. dnckpeTHoe npeobpasoBaHne Pypbe. boicTpoe npeobpasoBaHne dypbe.

20.2.2 BapuaHTbl KOHTPOJNbHO-U3MEpPUTENbHbLIX MaTepuanos
Mpumep KOHTPONLHO-U3MEPUTENILHOIO MaTepuana
(k npomexyToyHon aTTectaumm 1)
KoHTponbHO-u3MeputenbHbIin maTtepuan Ne_1_

1. Cdopmynupynte Teopemy 06 LU-pasnoxeHnn maTtpuu.
2. [Hante onpeneneHune Kkybuyeckoro cnravHa.

3. Teopema 0 HeobxoOUMbIX UM AOCTATOMHbLIX YCNOBUSIX CXOAMMOCTM MeToda MpOCTOMn
ntepaumMnm AN peleHnss CUCTeMbl JIMHEeWHbIX anrebpandeckux ypaBHeHun (c
A0oKa3aTerbCTBOM).

4. N306pa3nTb Ha nnockocTtu (p, q) obnactb CXOAMMOCTU MeToda MpOCTOM utepaumm ons

cuctembl X = BX + ]E, B= P 2q i
—-2q p
5. OAnsa dyHkuum  f(x) =3/x nocTtpouTb Ha oTpeske [-1;1] MHOrouneH nepsoit cTeneHu
Hauny4Lwero cpegHekBagpaTU4HOro NpubNmxeHns.

6 . BocctaHoBuTe MHoro4neH P;(X) no ero aHaveHusam
X -1 0
y 0 1 2 9

=
N

Mpumep KOHTPONbLHO-U3MEpPUTENILHOro MaTepuana
(k npomexyTo4yHOM aTTecTaLuum 2)
1. Cdopmynupynte OCHOBHYI TEOPEMY TEOPUMN Pa3HOCTHbIX CxeM (Teopema dunmnnosa).

2. Kpaesas 3agava y'(xX)=1f(x,y,Y), y(@ =A y(b)=B
peLaeTca YUCTEeHHO METOOM NpUCTpenku. OnuLINTe anfopuTM B Criydae, Koraa KOpHM
HenVHeHOro YpaBHEHUs HaXoAATCS MeTOAOM HbloToHa.



3. Ons YNCNEHHOro peLueHns 3aga4un

ou 04
=C —+fxt c=const, Xxela,b],
=t () [a.b]

u(@,t) = g4 (t), u(o,t) = g, (t), u(x,0) = p15(x), u;(x,0) = 12, (x)

Ha wabnoHe

® ijtl
i*' . .
i_ 1 ‘.j ‘l 1+1 -\J
& 4 &
e bl

COCTaBUTb Pa3HOCTHYIKO CXeMy, onpefenuTb ee Nopsaok annpokcumMaumu, nccneaoBatb
YCTOMMMBOCTb METOAOM pa3feneHns nepemMeHHblX, OnucaTb anropuTM  HaxoXOeHUs
peLleHuns, obocHoBaB BO3MOXHOCTb ero NpUMEeHeHUs (cumTaTs, 4yTO
X —X_,=ht -t =r1).

4. [aHa gnddepeHumaneHas 3agada

u'(x)+10u =10x+1, xe<[01], u(0)=0
W pasHocTHas cxema
Yia = VYia
2h

OnpegenuTb NOPSAOK annpokCUMaLmMmn pasHOCTHOWM CXEMbl; BUAOU3MEHUTb, ECN
HEO6X0ANMO, FPaHNYHbIE YCNIOBUS, YTOGKI MOMY4MTE BTOPO NOPSAOK annpokcuMaLnm.

(vl —vy!)
h

annpokcummnpyeTt B Touke (X;, ;) anddepeHumansHbii onepatop Z—u +3—
X

+10y, =10x, +1, i=1,...,n-1, y, =0, y, =0. h=1/n.

5. [lpwn kakom cooTHoweHu waroB T n h pasHOCTHbIM onepaTop

au
ot ?

20.2.3 Kputepuun aTtrectaumm (3a4et/aK3ameH)

[ns oueHuBaHMA pe3ynbTaToB OOyYeHWs Ha 3K3aMeHe/3ayeTe WUCMOoMb3ylTcsa creaylolime
nokasaTenu:

1) 3HaHMe y4yebHOro MaTepuana W BrageHuWe MOHATUMHBLIM annapaTtoM Kypca YMCHEHHbIX
METOLOB;

2) yMeHue CBsi3biBaTb TEOPUIO C peLLEeHNEeM NPaKTUYECKUX 3aaay;

3) yMeHue wunnCTpMpoBaTb OTBET MpUMepaMum W HeobXOAMMbIMM  MaTemMaTUYeCKUMU
BblKNagKamu;

4) yMeHNe NPUMEHATb TEOPETMYECKNE 3HAHUS K pa3paboTke anropuTmos;

[ns oueHuBaHWsi pes3ynbTaToB 0bOy4YeHMs Ha 3k3ameHe ucnonb3yeTcs 4-6annbHas Lwana:
«OTIIUYHOY», «XOPOLLUOY», «Y[OBNETBOPUTENBHO», «HEYOBNETBOPUTENBHOY.

[ns oueHnBaHNs pe3yrbTaToB 06y4YeHUsI Ha 3a4eTe UCMOoNb3yeTCs — 3a4TEHO, HE 3a4TEHO
COOTHOLLEHWE NoKasaTenen, KpUTEPUEB U LLKarbl OLEHUBaHUS Pe3ynbTaToB 00yYeHus.



KpMTepI/II/I OLleHNBAHNA KOMNETEHLUNI

YpoBeHb
cchopmMmmpoBaH
HOCTH
KOMMEeTeHUnn

LLikana oueHok

Ob6yvarowmmnca B MNONMHOM Mepe BriageeT  MOHATUMHBLIM
annapatoM gaHHoOWM obracTy Hayku (TeopeTUYeCKMMM OCHOBaMM

Teopumn mnn aonyckaet OoLNGKM B

MaTeMaTn4eCKmnX BbiKiagkax.

CylieCTBeHHble

MoBbILLIEHHBIN OmnuyHo
OVCUMNIINHBI), CNOCOBEH MMMIOCTPUPOBaTh OTBET MpUMepamu,
dakTamn, OaHHbIMW Hay4YHbIX WCCNEeAOBaHWMN, MNPUMEHATb ypoBeH®
TeopeTU4eckne 3HaHWA ONS pelleHus MpakTMYeckux 3agay C
MCNob30BaHNEM YNCIEHHbBIX METOJO0B.
OTBET Ha  KOHTPOMNbHO-U3MEPUTENbHLIK  MaTepuan  He
COOTBETCTBYET OfiHOMY (aBym) "3 nepeyYncrneHHbIX 5a30BbLIi
nokasaTenen, Ho oby4varoLMincs gaeT npaBuibHble OTBEThbI Ha Xopouwo
JononHuTenbHble BONpockl. B gokaszaTtenbcTBax yTBepXaeHUA n ypOBEHL
B MaTemMaTnyeckux npeobpasoBaHUAX JONyLEeHbl HETOYHOCTMU.
OTBET Ha  KOHTPONbHO-U3MEPUTENbHLIK  MaTepuan He
cooTBeTCcTBYeT nobbiM  ABYM(TPEM) U3  MEPEYUCTIEHHBIX
nokasartenew, oby4yallMACA [aeT HenomnHble OTBETbl Ha Moporosbii
YdoenemeopumersnbHO
OOMONHUTENbHbIE BONPOCHI. [leMOHCTPUPYET YacTUYHbIE 3HAHUS YPOBEHb

OTBET Ha  KOHTPOMbHO-U3MEPUTENbHBLIM ~ Martepuan  He
COoOTBETCTBYET MobbiM Tpem(YeTblpeM) M3 NepeyncrneHHbIX
nokasatenen. OO6yvalWMACA AEMOHCTPUPYET OTPbIBOYHbIE,
dparMeHTapHble 3HaHus, gonyckaet rpybble owmnbkm.

HeydosnemeopumersibHO

Ha 3averte:
3auteHo BbIMOSIHEHWE NfaHa NPaKTU4eCcKMX 1 nabopaTopHbIX 3aHATUN
He 3auTteHo HEBbLIMONIHEHWE MaHa NPaKTUYECKUX Unu NabopaTopHbIX 3aHATUI

3apaHusa pasgena 20.1.4 pekoMeHAYHTCH K MCNOb30BaHUIO NPY NPOBEAEHNN
AnarHocTnyecknx paboT C Lenbio OLEHKN OCTaTO4YHbIX 3HAHWUI NO pe3yrbTaTtamM OCBOEHUS

JaHHOW ANCLMUMINHBI.




