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PABOYASA NPOrPAMMA YYEBHOW OAUCLUMUNIUHBI
B1.0.22 YncneHHble MeTOAbI

1. Koa n HaumeHoBaHMe HanpaBneHusi NOAroToBKu/cneynanbHOCTM:
01.03.03 MexaHuka 1 maTeMaTnyeckoe MoaenuposaHme

2. Mpodcdunb nogroroBku/cneumannsauyms:
KoMMbOTEPHbBIN MHXUHUPUHE B MEXaHMKE CMNMOLUHbIX Cpen

3. KBanudumkauusa (cteneHb) BbiNyCKHUKA: 6akanasp
4. dDopma oby4yeHUA: ovHas

5. Kachegpa, oTBevarowas 3a peanmsauymio AUCUUNNNHDbI: Kadeapa BblYMCNTENBHON
MaTemMaTUKN U NPUKNaaHbIX MHRPOPMALMOHHBLIX TexHonornni (BMulTAT)

6. CoctaButenu nporpammbli: Kop3ayHuHa B.B., K.T.H., OOLEHT,
LabyHnHa 3.A., K.(p.-M.H., CT.H.C.
KoponbkoB O.I"., K.g0.-M.H.

7. PexomeHpgoBaHa: HMC dakynbteTta NMM 22.03.2022 npoTtokon Ne 5
8. YuebHbIn roa: 2024-2025 CemecTtp(bl): 5,6

9.lenu n 3apgayum y4e6HOM AUCLUNIIUHDI:

Llenb yuyebHou AucuyunnuHbl: cOOPMUPOBaTL Y 00y4aoLWMNXCA KOMMMEKC 3HAHUIA MO OCHOBHbIM
pasgenamMm YMCNEeHHbIX MEeTOL4OB W MNpakTUYeCcKMe HaBblkM pa3paboTku anropuTtMOB U
KOMMNbIOTEPHbIX NPOrpamMmm B 06r1acTm matemaTU4eCcKoro MoaennmpoBaHms.

3adayu y4ebHoU OucyunuHbI:

O3HaKoMmIieHMe oOfy4yalwmxca C Knaccamn 3afdad OCHOBHbIX pasdefnoB MaTteMaTuku U
COOTBETCTBYHOLUUMM YUCHIEHHBIMU METOAAMMU, KOTOPbIE UCMONb3YHTCA ANS UX PELLEHUS;
dopMMpoBaHME HaBLIKOB opmanu3aumMm npuKNagHom 3agayM W aHanuaa YMCReHHbIX
METOAOB, NPUrOOHbIX ANS €e pelleHUsi, Ha OCHOBE CPaBHEHMUSI MX TOYHOCTM, CXOLMMOCTU U
APYrMX XapakTepuCTUK C Lienblo Bbibopa Hanbonee noaxoasLlero BapmaHTa;

dhopMMpoBaHNE YMEHUSI aaanTUPOBaTb YNCIIEHHbIE METOAbI C YY4ETOM CneunmKn NpuKnagHbIX
3agad u3 obnactm npodeccmoHanbHoOn OeATENbHOCTY;



pasBUTME MNPaAKTUYECKMX HaBbLIKOB pPa3paboTKM KOMMbIOTEPHbLIX MNPOrpamMm, peanmayrLmx

YUCINEHHbIE MeTOdbl;

npoeegeHmne BbIHUCIIUTESIbHbIX 3KCNeEpMMEHTOB AONAd BbIABJIEHUA TOYHOCTU, CXOOUMMOCTU WU

OPYIrnxX Xxapakrtepuctuk pasyimyHbiX KrnaccoB YNCITEHHbIX MeTOO0B.

10. MecTo yyeb6HOM ancuunnuHbl B cTpykType OOI: o6sa3aTenbHas YacTb.

N3y4yeHne pgaHHOM OUCUMNNNHDBI
MaTtemaTnyeckun
Takke

cnegylowmnx  OUCUMUNSINH:
OundbdepeHumansbHble  ypaBHEHUS, a
NporpamMmMmMpoBaHnS.

11. MnaHupyemMblie pe3ynbTaTbl OOy4YeHUA MO AUCLUNIMHE/MOAYNo (3HaHUA, YMeHuUs,
HaBblKW), COOTHECEHHbIe C NIIaHUPYEeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenibHOMN

GasupyeTcs Ha 3HaHUsX,
aHanus,

nporpamMmmbl (KOMNEeTeHUUAMU BbINYCKHUKOB):

Anrebpa n
npegnonaraet  xopoluune

Kon Ha3saHue Kog(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUs
KOMMEeTeHUMn
3Hamb: OCHOBHble Knaccbl METOAOB
MaTtemaTU4ecKoro MoLEeNMPoBaHNA 1
NPUHLUUNBI OpPMMPOBaAHUSA
Hakannusaet n PUHL o dopmmp
WHOPMAUMOHHON  cpeabl  Ans KX
cuctemaTusnpyet
MCMNONb30BaHUS.
3HaHus B obnacTu )
Ymemb: npoBecTM cuctemaTmsauumio
MeToa0B -
OriK-2.1 3HaHM B 0b6nacTu MaTtemMaTU4ecKkoro u
MaTeMaTU4ecKoro
" anropuTMMYecKoro MoAenMpoBaHust C
uenoto obocHoBaHuMsi Heobxoaumon
anropuTMMYECKoro
nHdopmauum.
MO ENMPOBaHMS. :
Bnadempb: 3HaHusiMM B obnacTtu
MeTod0B MaTemMaTU4eckoro 7]
anropnuTMMYECKoro MogenmpoBaHus.
CnocobeH 3namp: obwue noHATUS  Teopuu
NPUMEHSTb METOabI YMCIEHHBIX MeTOAO0B, OCHOBHbIE
MaTeMaTU4eCcKoro YMCIEHHblE MeToabl anrebpbl,
" AHanusupyet MaTeMaTuU4ecKoro aHanuaa,
anropuTMmMYECcKoro 3agavy, nogbvpaet | anddepeHumnansHbiX  ypaBHEHMI, a
MOAeNMpPOBaHMS, HeobxoauMble TakKe HanpaBneHus ux agantaumm
OlK-2 | coBpeMeHHbIN MeToAbl NPUMEHUTENbHO K 3a4a4am MexaHUKu.
MaTeMaTU4YeCKNn OrlK-2.2 | maTemaTunyeckoro YMemb: NpoBecTM aHanu3 3agayu,
annapar B Hay4Ho- " OCYyLLeCTBMTb €e dopmanusaunio Ha
nuccrnegoBaTenbcko anropuTMMYECKOr0 | OCHOBE METO[O0B MaTeMaTuyeckoro u
" 1 OMbITHO- MO4EenMpoBaHust anropuTMMYEecKoro MOAENMPOBaHUA, a
KOHCTPYKTOPCKON ONS ee peLleHuns. Takke BbIOpaTh noaxoAsLLniA
0esTenbHOCTH YUCTIEHHBIN MeTOoA AN ee peLleHus.
Bnademb: coBpeMEHHbIMU METOANKAMM
aHanuaa 3agayv MexaHuKu.
3Hame: OCHOBHblE NPUHLMMbI
opraHusaumm " npoBeaeHus
BbIYMCNUTENBHOINO 3KCMEpPUMEHTa Ans
Mposoant
. OUeHKN 3PPEKTUBHOCTU  UYMUCIIEHHbIX
CpaBHUTENbHbIN
MeTOOB.
aHanus .
OrikK-2.3 Ymemb:  OCyWeCTBNATb  CpaBHeHWe
NoSTy4EeHHOro .
peLueHun 3apad MeXaHUKN,
peLueHus ¢
NONyYeHHbIX c MCNonb30BaHMEM
aHanoramm
pasnuyHbIX METOO0B.
Briademe: HaBblkamMn  pa3paboTku
KOMMNbIOTEPHbIX NPOrpamMmm.

12. O6bem gucuunnmMHbl B 3a4eTHbIX eauHuuax/yac. 5,5/198 (5 cemectp); 5,5/198 (6

cemecTp)

MOMYYEHHbIX MPU  U3YyYEeHUM
reomeTpusi,




dopma NpoMeXXyTOYHOM aTTecTauuu:
5 cemecTp — 9K3aMmeH, 3a4eT, KOHTporibHasa paboTa (2);
6 ceMecCTp — 9K3aMeH, 3a4eT, KOHTpoSibHasa paboTa (2)

13. Buabl yue6Houn paboThbl

TpyaoemMKoCTb
. Mo cemecTpam
Bug yuebHol paboTbl Bcero
Ne cemecTpa Ne cemecTpa
AyanTOpHbIE 3aHATUSA 5 6
nekumm 64 32 32
B TOM 4uUcCne: npaxkTudeckune 64 32 32
nabopaTtopHbie 64 32 32
CamocTtosTensHasi paborta 132 66 66
dopma NpomMexyTo4HOM aTTecTaLmm
72 36 36
(3a4em — 0 yac. / sk3ameH — 36 yac.)
UToro: 396 198 198

13.1. CopepxaHue AUCLUUNIMUHbBI

Peannsauus
HanmeHoBaHue pasaena
ANCUMNINHBI
n/n pasgena CopepxaHve pasgena QUCUUNIvHLI
C NOMOLLbI0
ANCUUNITUHBI OHRAVH-
Kypca, QYMK
1. Nlekuum
OcHoBbl WcTopuueckne ceegeHmns 0 pa3BmMTum 3TOro pasgena
11 BbIYUCMUTENBHOMO npyKNagHon matemMaTtukn. Pomnb 1 MECTO YMCTEHHbIX
3KCnepuMeHTa METOAOB B CUCTEME MaTEMaTU4eckoro obpasoBaHus.
3 McTouHMKM 1 Knaccndmkaumnsa norpewHocTemn
nemMeHTbl Teopun o o
1.2 HOrDELIHOCTEI pesynbTaTta Bbl4MCNEeHUA. Tunbl NOrpeLHOCTEN. Y
P OcobeHHOCTM MaLLUMHHOW apudMETUKN. UCIEeHHbI
LU-pa3snoxeHune matpuubl. Metop Maycca pelueHust € MeTobl
CUCTEM JIMHENHBIX ypaBHeHUn. OBYCMNOBNIEHHOCTb (MMM)
YucneHHble MeToabl | CUCTEM NMMHENHbIX ypaBHeHu. MeToa nporoHkn. QR- 2024-
1.3 nVHenHon anrebpsbl pasnoxeHune matpuubl. OpToroHanbHble MaTPULbl U UX 2025 /
csouncTea. MaTpuubl BpaleHun n otpaxeHun. Metoz
oTpaxeHun. Metoa BpaweHui. HYacTnyHble npobnembl LabyHunHa
CODCTBEHHbIX 3HAYEHWN. 3.A. -
WTepaumoHHble MeToabl yTouHeHNs kopHeit ypasHenuin. | OBpasoBa
YucneHHble MeToab! MeTopg npocTtbix utepauui. Metog HetotoHa. MeTop TenbHbIN
1.4 | pelweHns HEMMHEWNHbIX | Cekylmx. ITepaunoHHble MeToabl ANS CUCTEM nopTan
YpaBHEHUA N CUCTEM | HENUHEWHBIX ypaBHeHUn. MeToA NpocTbIX uTepauni. 3
MeTtoa HetoToHa. MeTtog cnycka. « J'IeK‘[pOH
MpubnuxeHne yHKUMA anredbpanyeckumm HbIV
MHorouneHamu. lNoctpoeHne NHTEPNONALNOHHOIO YHUBEPCUT
YucneHHble meToabl MHOro4sieHa MeTo4oM HeonpeaenéHHbIX eT Bl'Y» —
15 npuenmxeHns K03 pMUNEHTOB. NHTEPNONALNOHHBIA MHOrOYEH Pexnm
. yHKLMIA Jlarpanxa. MHTepnonsaumMoHHbIA MHOro4neH HetoToHa. poctyna:
MeTog HaMmeHbLIMX kBagpaToB. O6paboTka ’
3KCNepMeHTanbHbIX AaHHbIX MO METOAY HaUMEHbLUMX https:/edu.
kBagpatoB. [NpnbnmkeHne PyHKUMM cnnaHamu. vsu.ru/cour
MeTogbl YCNeHHOro AnddepeHLMPOBaHUS Ha OCHOBE selview.ph
YucneHHoe KOHEeYHbIX pa3HocTeln. OueHka norpewHocTu. MeTtoap! p?id=3043
16 andpdepeHumnpoBaHue | YucneHHoro avddepeHunpoBaHnst Ha OCHOBE 4
’ W NHTErpMpoBaHue WHTEPMNOMSALNOHHBIX MHOrouneHoB. Metoabl -
NPUGMMKEHHOTO BbIMUCIIEHNST ONpPeaenéHHbIX
WHTErpanos.
17 YucneHHble metoabl | OgHolwaroBble MeToabl pelleHus 3agaydm Kowwm ans

peLueHus

0BbIKHOBEHHbIX AnddepeHumnanbHbIX YpaBHEHUA U




OOBbIKHOBEHHbIX
andhdepeHumanbHbIX
ypaBHEHUN

cucTeMm. ABHbIN MeToa Jrnepa. JlokanbHas n nonHas
NMOrpeLlHOCTb ABHOrO MeToda dnnepa. HeaBHbI MeTop,
Onnepa. Metoabl PyHre — Kytta. MeTtoabl
NPUBNMKEHHOrO peLleHns KpaeBbIxX 3agay ans
0ObIKHOBEHHbIX AnddepeHunanbHbIX ypaBHEHNI
BTOpOro nopsigka. Metog cetok. Metoz npuctpenku.
lMpumeHeHne meToaa NPUCTPENKM NPU peLLeHnn
HENUHEWHbIX KpaeBblX 3a4a4 MeXaHUKN.

YucneHHble meToabl
pelleHna 3agad

MpocTenwag siBHas pasHOCTHaA cxema B criyyae
3agayn Kowwm onst ypaBHEHWs1 TENNONPOBOLHOCTMU.
lMpocTeniwas HesiBHas pa3HOCTHas cxema B cryyae
HayanbHO-KpaeBOW 3agayun ong ypaBHEHUS
TennonpoBOAHOCTU. PasHOCTHas cxema «KpecT» B
crnyyae HavanbHO-KpaeBomn 3adayn Ansi BOTHOBOIO
ypaBHeHus. PasHOCTHasa cxema «KpecT» B cnyyae
3agaum [upuxne ans ypasHeHus lMyaccoHa.
Annpokcumaumsa guddpepeHLmanbHOro ypaBHeHUs n

1.8 MaTeMaTn4eckon KpaeBoro ycrioBusi B NPSAMOYrosibHbIX U
hr3mnKN. HenpsAMoyronbHbIX obnacTax. MNpuHUMn Makcumyma Ans
CETOYHbIX PeLUEeHUN. YCTONYMBOCTb CXEMbI KKPECT».
MeToabl peLleHnNsi CUCTEMbI CETOYHbIX YPaBHEHUN B
crny4yae cxembl «KpecT» Ans ypaBHeHus [yaccoHa.
Mcnonb3oBaHne KOHEYHO-PA3HOCTHbLIX METOAOB Npw
pelleHnn 3agay MexaHuk1 CnioLwHbIX cped. Metog
NpOCTON NTepaLun, CXoagumMocTb MeToda. [nckpetHoe
npeobpasoBaHne Pypbe. beicTpoe npeobpasosaHue
dypbe.
. MpakTnyeckue 3aHATUA
OnemMeHTbl Teopun WcTopuueckme cBegeHns o pa3BuTymM 3TOro pasgena
2.1 norpeLLHoOCTeN npyKNagHon matemMaTukn. Pornb 1 MECTO YMCIEHHbIX
METOAOB B CUCTEME MaTeMaTn4eckoro obpasoBaHus.
LU-pasnoxeHune matpuubl. MeTtoa Maycca pelueHns
CUCTEM JTMHEeNHbIX ypaBHeHun. OBycrnoBneHHOCTb
YucneHHble MeToabl | cUCTEeM NMHEeNHbIX ypaBHeHun. MeToq nporoHkn. QR-
2.2 nuHenHon anredpsbl pasnoxeHne matpuubl. OpTOroHanbHble MaTpuLbl U NX HucrnenHbl
cBoWicTBa. MaTpuLbl BpalLieHuin 1 oTpaxkeHuit. MeTopq, € MeTo bl
oTpaxeHui. MeTop BpaLleHunit. YacTuuHble Npobnemsi (MMM)
COBCTBEHHbIX 3Ha4YEeHUI. 2024-
MpubnwxeHne yHKuM anredbpanyeckumm 2025 /
UnCneHHbIe MeToab! MHorouneHamu. lNMoctpoexue NHTEPNONSALUMOHHOrO LWa6yHnHa
MHOroufieHa MeToAoM HeonpeaenéHHbIX
2.3 an6J'IVI)KeI:|I/IFI K03t pMUNEHTOB. NHTEPNONALMNOHHBIA MHOrOYEH 3.A. -
dyHKUMN o
NarpaHxa. VHTepnonaumnoHHbI MHorouneH HoloToHa. O6pasoBa
MeToa HaumeHbLUMX kBagpaToB. MpnbnmxeHne TenbHbIN
beHKLEI/II/I cnna|7|H_aM|/|. noptan
UncneHHble MeToap! ABHbIN MeTOq Dnnepa. ﬂOKaJ'IbI-iaFl 1 nosiHas § «3rleKTpOH
norpeLLHoOCTb ABHOro MeTofda dnnepa. HesBHbIM MeToq .
PELISHMA Ovinepa. Metoabl PyHre — Kytta. Metoapl HbIN
24 OObIKHOBEHHbIX .. y yT
NPUBMKEHHOIO peLleHns KpaeBbIX 3a4ay Ans YHUBEPCUT
andbdepeHumanbHbIX .
VPABHEHMIA 00ObIKHOBEHHbIX AnddepeHLManbHbIX ypaBHEHWI eT Bl'Y» —
BTOpOro nopsigka. Metog cetok. MeToa npucTpenku. Pexum
MpocTenwasn HesiBHas pa3HOCTHas cxema B criyyae poctyna:
HayanbHO-KpaeBoW 3aAauv Ans ypaBHEHWS .
TENNonpoBOAHOCTUN. PasHOCTHas cxema «KpecT» B https://edu.
crnyyae HavanbHO-KpaeBoit 3aa4v Ansi BONHOBOO vsu.ru/cour
YucneHHble MeToabl | ypaBHeHUs. PasHOCTHas CXeMa «KpecT» B cryyae selview.ph
pelleHns 3agad 3agaum Oupuxne ans ypaBHeHus lMyaccoHa. p?id=3043
2.5 MaTemMaTnyeckomn Annpokcumaumsa guddepeHumanbHOro ypasHeHns v 4
br3mnKm. KpaeBoro ycrioBusi B NPAMOYTOfbHbIX U =

HenpsAMoyronbHbIX obnacTax. MNpuHUMn Makcumyma Ans
CETOYHbIX peLleHNA. YCTOMUYMBOCTb CXEMbI «KPECT».
MeToabl pelleHNsi CUCTEMbI CETOYHbIX YPaBHEHUN B
crnyyae cxembl «KpecT» Ans ypaBHeHus [yaccoHa.
MeTog npocTon uTepaumm, CXogumocTb MeToda.




3. llTabopaTopHble paboThbl

MeTopg "aycca pelueHns CUCTEM NIUHENHbIX YPaBHEHWN.

YucneHHbie MeToabl MeTopg nporoHku. QR-pasnoxeHne matpuubl. MaTpuubl HncneHHs
3.1 NnHeiiHol anre6pbl BpaLleHuin 1 oTpaxeHuin. Metoa oTpaxeHuin. Metopq € METOobl
BpaLLeHUi. YacTuuHble NpoGrneMbl COGCTBEHHBIX (MMM)
3HaYeHNN. 2024-
UNCNEHHbIE METOfb! MeTog npocTbix uTepaumn. Meton HbioToHa. MeTtopg 2025 /
N cekywimx. WTepaunMoHHble MeToAabl  Ans  CUCTEM
3.2 pelueHna HeNMMHENHbIX . . . LL]a6y|-w|Ha
» HENVHENHbIX ypaBHeHUR. MeTog nNpOCTbIX MTepauui.
YpaBHEHUN N CUCTEM 3.A. —
MeTtoa HetoToHa. MeTog cnycka. Rt
YucneHHoe MeToabl NpUBAMKEHHOTO BbIYMCNEHNST ONpeaenEHHbIX O6pasoea
3.3 andepeHUMpoBaHne | MHTerpanos. TernbHbIN
W NHTErpMpoBaHue noptan
YncneHHble meToabl | ABHbIV MeTog dnnepa. HesiBHbIN MeTof Ovinepa.
" «ONEKTPOH
peLleHna MeToabl PyHre — Kytta. MeTogpbl npubnmxeéHHoro .
3.4 OBbIKHOBEHHbIX peLleHns KpaeBbixX 3a4ay AN 0ObIKHOBEHHbIX HbIN
anddepeHumnanbHbix | anddepeHumnanbHbIX YypaBHEHMIA BTOPOro Nopsaka. YHUBEPCUT
ypaBHEHWM MeToa npucTpernku. eTBlY» —
PasHocTHass cxema «KpecT» B CIydae Ha4arbHO- Pexunm
KpaeBon 3agjadn  Ons BOJIHOBOMO  ypaBHEHUS. pocryna:
YuncneHHble meTtoabl | PasHoCTHasa cxema «kpecT» B cryyae 3agadv [dupuxne h N d.
peLueHns 3agaq ans ypaBHeHus1 MyaccoHa. Annpokcumanms ttps://edu.
35 mMaTeMaTn4eckoi M dEepeHLManbHOrO ypaBHeHWst 1 kpaesoro yerosus B | VSU.Tu/cour
hursvkm. NPAMOYrONbHBIX M HEeMpsAMOYronbHbIX  obnacTsax. | se/view.ph
MeTozbl peleHus cucTembl CETOYHbIX ypaBHeHMA B | p?id=3043
cnydyae Cxembl «KpecT» pAansi ypaBHeHusi [lyaccoHa. 4
MeTopg npocTon ntepauumu. -
13.2. Tembl (pasgenbl) AUCUUNNIUHBLI U BUAbI 3aHATUNA
Bugbl 3aHaTui (YacoB)
HanmeHoBaHve TeMmbl
Ne JlabopaTopHbl | CamocTosATernbHa
(pasgena) MpakTnyeckune
n/n JNlekuun e 4 Bcero
AVCLUMNITNHBI 3aHATUSA
3aHATUS paboTta
OcHoBbI
1 | BbIYUCIINTENBLHOIO 2 0 0 6 8
3KcnepuMeHTa
5 OnemeHTbI Teopuy 4 6 0 6 16
NOrpeLuHOCTEN
3 LJmcn§HH|3|e MeToabl 12 12 18 o4 66
nvHenHomn anrebpobl
YucneHHble MeToab!
4 | peleHnss HermMHenHbIX 4 4 4 8 20
YPaBHEHWUA N CUCTEM
YucneHHble MeToab!
5 | npubnmkeHns 8 8 10 10 36
dyHKUNN
YucneHHoe
6 | ouddepeHumpoBaHme 2 2 0 8 12
N NHTErpMpoBaHue
YuncneHHble meToabl
peLleHns
7 | OBbIKHOBEHHbIX 16 16 16 35 83
andbdepeHumanbHbIX
ypaBHEHUN
YncneHHble meToabl
g | Peuenma safas 16 16 16 35 83
MaTemMaTu4ecKomn
PU3NKK
Wtoro: 64 64 64 132 324

14. MeTogu4ecKkue yKkasaHus Ans 00y4aloLWwmxcsa N0 OCBOEHUIO AUCLMMIIUHbI




[na ycnewHoro oCBOEHUA ANCUUNUHBI «YMCNEeHHble MeTOoabl» CTYAEHT LOMKEH perynsipHo
paboTaTb C KOHCMEKTaMWN NEKUUA 1N NPEeANoXeHHON NEKTOPOM NUTepaTypon, akTMBHO paboTaTb
Ha NpPaKTUYECKNX 3aHATUAX, BbIMOMHATL OOMAalUHWE 3adaHusl, CBOEBPEMEHHO BbINOSHATD
nabopaTopHble 3afjaHud, nocewlatb KOHCyMnbTauuu B Criydae BO3HWKHOBEHUS BOMPOCOB W
3aTpygHEHUN.

Mpn M“CNONb30BaHUM AUCTAHLMOHHBIX OOpa3oBaTEeNbHbIX TEXHOMOMMMW U 3ANEKTPOHHOrO
obyyeHnsa BbINOMHATL BCe YyKasaHus npenogaBaTenen no pabote Ha LMS-nnatdgopwme,
CBOEBPEMEHHO noakntoyaTbes K online-3aHaTnsam, cobnogatb pekoMeHaaumm no opraHm3aumm
CaMOCTOATENBbHOM paboThl.

15. lepeyeHb OCHOBHOM WU AOMONHUTENLHOU nUTEpaTypbl, PEeCypCoOB MWHTEPHET,
HeOGXOAVIMbIX And oCBOeHUA ANCUUNINUHDBI

a) ocHOBHas nuTtepartypa:

Ne

n/n McToYHMK
Oemunposuy, B. IN. OcHoBbI BblMMCUTENBHOW MaTeMaTuku: yuebHoe nocobue / b. M. Jemuaosuy, U.
1 A. MapoH. — 8-e u3pg., ctep. — CaHkT-IeTepbypr : IlaHb, 2021. — 672 c. — ISBN 978-5-8114-0695-

1. — TeKCT : aneKTPOHHbIN // JlaHb : aNekTpoHHO-6MbnmMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/167894

Oemngosny, B. . YncneHHble meTodbl aHanuaa. MNpubnmxkerne dyHKUMA, anddepeHumansHble 1
WHTerpanbHble ypaBHeHus: y4ebHoe nocobue / b. M. Oemuaosud, N. A. MapoH, 3. 3. LLlysanoea. —
2 | 5-e n3ga., ctep. — CaHkr-lMeTepbypr : NaHb, 2021. — 400 c. — ISBN 978-5-8114-0799-6. — TekcT :
3NEKTPOHHbIN // JlaHb : anekTpoHHO-6nbnuoTteyHasa cuctema. — URL:
https://e.lanbook.com/book/167810

Amocos A. A. BbluucnntensHble metoabl / A. A. Amocos, H0. A. [lyéuHckuia, H. B. KonueHoBa. —
Mocksa : INlaHb, 2014. — 672 c.

Pexxum goctyna: https://lanbook.lib.vsu.ru/books/element.php?pll cid=25&pl1 id=42190

6) gononHuTenbHasa nNuTepartypa:
Ne

n/n NcTouHmnk
baxsanos, H. C. YncneHHble metoabl: y4ebHuk / H. C. Baxeanos, H. . XKngkos, I'. M. Ko6enbkos.

1 | = 9-e n3g. — Mockaa : JlabopaTopusi 3HaHun, 2020. — 636 ¢. — ISBN 978-5-00101-836-0. —
TekcT : aneKTpoHHbIN // JlaHb : aneKkTpoHHO-6nbnuoTeyHas cuctema. — URL:
https://e.lanbook.com/book/126099

2 KanutkuH H. H. YucneHHble metoapl: y4eb. nocobue ans ctya. By3os / H. H. KanutkuH ; noa peg.
A. A. Camapckoro. — Mocksa : Hayka, 1978. — 512 c.

3 Typuak J1. . OcHOBbI YMCNEHHbIX MeTogoB: y4eb. nocobue ans ctyq. sysos / J1. V. Typuyak,
M. B. MNnotHukoB. — Mocksa : duamarnut, 2005. — 300 c.

4 Camapckun A. A. YucneHHble metoapl: y4eb. nocobue ans ctya. sysos / A. A. Camapckun,

A. B. l'ynuH. — MockBa : Hayka : ®uamatnut, 1989. — 429 c.
Camapckun A. A. 3agayum u ynpakHeHus N0 YUCrneHHbIM meTogam: y4eb. nocobue /

5 | A. A. Camapckun, . H. Babuweswny, E. A. Camapckas. — Mocksa : 3gutopuan YPCC, 2000. -
207 c.

Baxsanos H. C. YucneHHble meToapbl B 3agadax v ynpaxHeHusx: y4eb. nocobue / H. C. baxsanos,

6 A. B. JlanuH, E. B. YnxoHkoB ; noa peg. B. A. CagosHunyero. — Mocksa : Bbicw. wk., 2000. — 189 c.

7 MupymoB Y. I'. YncneHHble meToabl: y4eb. nocobue ansa ctya. By3oB / Y. . NMupymoB. — Mocksa :
Opoda, 2004. — 221 c.

8 YucneHHble MeToabl: COOpHUK 3aaay: y4eb. nocobue ansa crya. By3os / B. HO. M'mpacnos [v gp.] ;

nog pea. Y. I'. NMupymosa. — Mocksa : [ipodha, 2007. — 144 c.

UncneHHoe pelueHve 3agaumn Kowm ans obblkHOBEHHbIX AnddepeHUmanbHblX YpaBHEHNI

9 | meTtogamu Tna PyHre-KyTTa: meTtoq. ykasaHusi no Kypcy «HucneHHble metoasi». Y. 1/ cocT.

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

UncneHHoe pelueHve 3agaumn Kowm ans obblkHOBEHHbIX AnddepeHUmanbHblX YpaBHEHNI

10 | metopamu Tuna PyHre-KyTTa: MeTod. ykasaHus no Kypcy «HucneHHble metodbi». Y. 2 :
WuamemayanbHble 3agaHus / coct. B. B. KopayHuHa, 3. A. LWabyHuHa. — BopoHex, 2005. — 31 c.
MeToa auddepeHUnanbHON NPOroHKN peLleHns KpaeBbiX 3a4ad Ans 0ObIKHOBEHHbIX

11 | anddepeHumnanbHbIX ypaBHeHUI: y4eb.-meTod. nocobue / cocT. B. B. Kop3yHuHa, 3. A. LWabyHuHa,
[. B. Wapyga. — Boponex : JIOMN BI'Y, 2006. — 27 c.



https://e.lanbook.com/book/167894
https://e.lanbook.com/book/167810
https://lanbook.lib.vsu.ru/books/element.php?pl1_cid=25&pl1_id=42190

JlTabopaTopHbIN NPaKTUKYM MO YNCIEHHBIM MeTOA4aM: UHTEPNONMPOBaHNE Kybudecknmm

12 | cnnaHamu: y4eb.-meToq. nocobue / cocT. B.B.Kop3yHuHa, 3.A.LLlabyHnHa.— BopoHex;
MN3gaTtenbckun gom BIY, 2020.— 24 c.

B) UH(pOpPMaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHbIe pecypchl (OuumnaneHble pecypebl UHTEPHET)™:
Ne
n/n
13 | www.lib.vsu.ru — 3oHanbHas Hay4Has 6ubnunoteka BI'Y

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

Kop3ayHuHa B. B. JlabopaTopHbI NpakTUKyM MO YMCHEHHbIM MeTogaM: y4eb. nocobue. Y. 1 :

15 | Teopus / B. B. KopayHuHa, 3. A. LLlabyHuHa. — BopoHex : ML, BI'Y, 2011.

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

Kop3ayHuHa B. B. JlabopaTopHbI NpakTUKyM No YMCreHHbIM MeTogaMm: y4eb. nocobme. Y. 2 :

16 | HameuayaneHble 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 MpakTUKyM MO YMCHEHHbIM METOAAM: YPaBHEHUS MaTeMaTN4eCcKon
usmkm : metog. nocobue ansa sy3os / B. B. Kop3yHuHa, 3. A. WabyHuHa, [. B. Wapyna. —
BopoHex : JIOIN BI'Y, 2006. — 22 c.

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

JlTabopaTopHble 3aHATMSA MO YMCMEHHBIM METOA4AM: MHTEPMONMPOBAHME U NPUBNKEHNE PYHKLNN :
y4yeb.-meToa. nocobue. Y. 1. Teopus / B. B. KopsyHuHa, K. I1. Jlasapes, 3. A. WabyHnHa. —
BopoHex : U3paTtensckuii gom BIY, 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 :
y4eb.-meToa. nocobue. Y. 2. MnameuayanbHble 3agaHus / B. B. Kop3yHuHa, K. I1. Jlazapes,

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

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

JNabopaTopHbIN NpakTUKyM MO YUCrEeHHbIM MeTogam. MeTtoa npucTpenku: y4ebHo-meToaudeckoe
20 | nocobwue / coct. B.B.KopayHuHa, 3.A.lHabyHnHa. — BopoHex, 2019. — 26 c.

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

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

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

YucneHHble meToabl (NpuknagHas matematuka) / B.B. KopayHuHa — O6pasoBaTenbHbI nopTan
«OneKTpoHHbLIN yHUBepcuteT BIY». — Pexxum gocTyna: https://edu.moodle.ru

YucneHHble metoasl (MMM) 2024- 2025 / WabyHuHa 3.A. — ObpasoBaTternbHbIin nopTan

21 | «3neKTpoHHbIM yHMBepcuTeT BI'Y» — Pexxum goctyna:
https://edu.vsu.ru/course/view.php?id=30434

* BHauane ykasbiBawoTca 3BC, ¢ KoTopbiMM uMetoTca forosopa y BIY, 3aTeM OTKpbITble 3NEKTPOHHO-
obpaszoBarernbHble pecypchl

Pecypc

17

18

19

21

20

16. lMepeyeHb y4yeOHO-meTOAMYECKOro obecneyvyeHUss ANA CaMOCTOATENIbHOM pPaboThbl
(yyebHO-MeTOAMYECKME peKkomMeHdauuu, nocobud, 3afaqHukK, MeToaAMYecKUe yKasaHus Mo
BbIMOSTHEHUIO MPAKTUYECKUX (KOHTPOMbHBIX) paboT u Ap.)

Ne n/n NcTouvHUK
YucneHHoe pelueHne 3agaymn Kowm ans o6bikHOBEHHBIX AnddepeHumanbHbiX ypaBHEHWU
1 MeTogamu Tuna PyHre-KyTTa: metoa. ykaszaHus no kypcy «YucneHHole metogbi». Y. 1/ cocT.

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

YuncneHHoe pelleHne 3agaqmn Kowm anst obbikHOBEHHBIX AndhdepeHumanbHbIX YpaBHEHNI

2 MeTogamu Tuna PyHre-KyTTa: metod. ykaszaHus no Kypcy «YucneHHole metoabi». Y. 2 :
MuausmgyanbHble 3aganus / coct. B. B. KopayHuHa, 3. A. WabyHuHa. — BopoHex, 2005. — 31 c.
MeToa anddepeHumnansHOM NPOroHKM peLLeHns KpaeBbixX 3a4ady Ans 06bIKHOBEHHbIX

3 anddepeHunanbHbIX ypaBHeHu: y4eb.-meToa. nocobue / cocT. B. B. KopayHuHa,

3. A. llabyHuHa, [. B. lapyga. — BopoHex : JIOMN BIY, 2006. — 27 c.

Kop3ayHuHa B. B. JlabopaTopHbIi NpakTUkyM Mo YnCrieHHbIM MeToaam: y4eb. nocobue. Y. 1 :
Teopus / B. B. KopayHuHa, 3. A. lHabyHuHa. — Boponex : WML BI'Y, 2011.

Kop3yHuHa B. B. JTabopaTopHbIi NpaKkTUKyM MO YUCIIEHHbIM MeTogaM: y4eb. nocobue. Y. 2 :
NuausuayanbHble 3aganus / B. B. KopayHuHa, 3. A. lHabyHuHa. — Boponex : WML BI'Y, 2011.
6 KopsyHuHa B. B. JlabopaTopHbIi NpakTykyM Mo YUCIIEHHbIM METOAaM: ypaBHEHUS



https://lanbook.lib.vsu.ru/books/element.php?pl1_cid=25&pl1_id=54
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MaTemMaTu4eckon uank1 : MeToad. nocodbume ans Bysos / B. B. KopayHuHa, 3. A. LLlabyHuHa,
[. B. Wapyga. - Boponex : JIOIN BI'Y, 2006. — 22 c.

JlaGopaTtopHble 3aHATMS MO YMCMNEHHBIM METOAAM: MHTEPMONUPOBAHME U NPUBNMXKEHNE

7 dyHKUMR: y4ed.-meToa. nocodue. Y. 1. Teopus / B. B. Kop3yHuHa, K. I1. Jlasapes,

3. A. llabyHuHa. — BopoHex : MsgaTensckun gom BI'Y, 2014. - 32 c.

JlabopaTopHble 3aHATUS NO YUCNEHHBIM METOAAM: MHTEPNONUMpoBaHMe U NpubnmxkeHne

8 dyHKuunn: y4eb.-metoa. nocodbue. Y. 2. UHansmayaneHble 3agarus / B. B. KopayHuHa,

K. . JTazapes, 3. A. LlabyHuHa. — BopoHex : U3gaTenbckuii gom BI'Y, 2014. - 19 c.
JlabopaTopHbI NPaKTUKYM NO YUCTEHHbIM MeToaaM. MeToa npucTpenku: y4ebHo-
meToamndeckoe nocobue / coct. B.B.KopayHuHa, 3.A.lLlaByHuHa. — BopoHex, 2019. — 26 c.
JlabopaTopHbI NpaKkTUKYM MO YNCIEeHHbIM MeToaam. Metoa npuctpenku. YacTb 2.

10 WHaovBuayanbHble 3agaHuns: y4ebHo-meToamdeckoe nocobue / coct. B.B.KopayHuHa,
3.A.llabyHnHa. — BopoHex, 2021. — 31 c.

JlaGopaTopHbIN NPaKTUKyM MO YACIIEHHBIM METOAAM: MHTEPMNONMPOBaHUE KyOMYECKUMM
11 cnnanHamu: y4eb.-meTtog. nocobue / cocT. B.B.KopayHuHa, 3.A.lLlabyHnHa.— BopoHex;
MN3paTtenbckuin gom BIY, 2020.— 24 c.

YucneHHble metogbl (MMM) 2024- 2025 / LLlabyHmHa 3.A. — O6pasoBaTenbHbIin nopTarn
12 «QNeKTPOHHLIN YHMBepcuteT BI'Y» — Pexxum goctyna:
https://edu.vsu.ru/course/view.php?id=18138

17. UHchbopmMaLMOHHbIE TEXHONOIMU, UCNoNb3yeMble ANA peanu3auum y4ebHown
AUCLUMNNUHBI, BKIKOYasa nporpaMmmMHoe obecneyeHme u MHopMaLUOHHO-CNpaBoOYHble
cucrtembl (Npu HeO6XO0AMMOCTH)

Mpn peanuszauum y4ebHOM AUCUUNAUHBLI  UCMOSb3YOTCA  UH(OPMAaLMOHHbIE 3NEKTPOHHO-
obpasoBaTtenbHble pecypcbl Www.liv.vsu.ru un https://e.lanbook.com.

OucumnnuHa peanuayetca C MPUMEHEHUEM JfEKTPOHHOro 0byyeHuss U AUCTaHUMOHHBLIX
obpasoBaTtenbHbIX TexHONnornn. [ns opraHM3auumn 3aHATUA PEKOMEHAOBaH OHManH-KypC
«YucneHHble MeToabl (NpuknagHas MartemaTuka)», pasMelleHHbIM Ha nnatgopme
OnekTpoHHoro yHueepcuteTa BI'Y (LMS moodle), a Takke NHTepHET-pecypcbl, NpUBEAEHHbIE B
n.15s.

18. MaTepnanbHO-TeXHU4YECKoe obecneyeHme ANCUUNIINHDI:

Mebenb n obopyaoBaHue

| NporpammHoe o6ecneyeHune

Jlekuun

CneumanusupoBaHHas mebernb,
KoMnbloTep (HOYTOYK),
MyrnbTUMeaniiHoe obopyaoBaHmne
(npoekTop, akpaH, cpeacTea
3BYKOBOCMpPOU3BeaeHus).

YuebHas ayantopus: cneumnanmavpoBaHHasa meberns,
KoMnbloTep (HOyTOYK), MynsTMMeaniHoe obopygosaHve
(npoekTop, aKpaH, cpeacTBa 3BYKOBOCNPOM3BEAEHNS),
Aocka (MenoBas unvM MapkepHas).

OC Windows 8 (10), untepHeTt-6paysep (Google Chrome,
Mozilla Firefox), MO Adobe Reader, nakeT cTaHOapTHbIX
OPUCHBIX NPUNOXEHUIN AN paboTbl C JOKYMEHTamMu

lMpakTnyeckue 3aHATUA

CneuvanunampoBaHHas mebens,
KoMnbloTep (HOYTOYK),
MyrnbTUMeaniiHoe obopynoBaHne
(npoekTop, akpaH, cpeacTea
3BYKOBOCMPOM3BEOEHNS).

YuebHasa ayantopusi: cneunanmavpoBaHHasa mebernb,
KoMmnbloTep (HOyTOYK), MynbTUMeaniiHoe obopyagoBaHve
(npoekTop, aKpaH, cpeacTBa 3BYKOBOCNPOM3BEAEHNS),
Aocka (MernoBas unv MapkepHas).

OC Windows 8 (10), untepHeT-6paysep (Google Chrome,
Mozilla Firefox), MO Adobe Reader, nakeT cTaHOapTHbIX
OOUCHBIX NPUNOXEHUIN ANa paboTbl C 4OKYMEHTaMU

JlabopaTopHble 3aHATUA

CneuvanunsmpoBaHHas mebenb,
KoMnbloTep (HOYTOYK),
MyrnbTUMeaniiHoe obopynoBaHne
(npoekTop, akpaH, cpeacTea
3BYKOBOCMPOM3BEOEHNS),
nepcoHasbHble KOMMbITEPbI A
nHauBMAayansHon paboTol.

YyebHas aygutopusa ang npoBeaeHus NpakTU4eCcKnx
3aHATUI: cneumnanuanpoBaHHasa mebernb, nepcoHarnbHble
KOMMNbIOTEPDI B KONMYecTse, obecneynsaroLLem
BO3MOXXHOCTb UHAMBMAYaNbHON paboThbl.

OC Windows 8 (10), untepHeTt-6paysep (Google Chrome,
Mozilla Firefox), MO Adobe Reader, nakeT cTaHOapTHbIX
OPUCHBIX NPUNOXEHUA ana paboTbl C AOKYMEHTaMmM,



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

Tabnuuamn (MS Office, MonOduwc, LibreOffice), Free
Pascal, Microsoft Visual Studio Community Edition).

19. OueHo4HbIe cpeacTBa ANs NpoBeAEeHUSA TEKYLEeN N NPOMEXYTOYHOWN aTTecTauum

HanmeHoBaHuve pasgena WHavkaTop(el) OueHouHble cpeacTa

Ne KomneTeHuns OOCTUXEHNSA

ancumnnuHel (Moayns)
KOMMeTeHLmMm

1 OCHOBBI BbIYMCANTENBHOMO OMK-2.3 Onpoc
3KCnepumMmeHTa
3nemeHTbl Teopun MpakTuko-

2 op OrK-2.3 OpPUEHTUPOBaHHbLIE
norpeLuHocTemn

3agaHug
YuncneHHble MeToabl NMMHEAHON JlabopaTopHas pabota Ne1,

3 OriK-2.2
anrebpsbl KoHTponbHas pabota
UuncneHHble MeToabl peLleHns

4 | HENVHENHbIX YpaBHEHWI OriK-2.2 JlabopaTtopHas paborta Ne2
N CUCTEM

: KoHTponbHas pabora,
5 l:“jgﬁ::(:ﬁ;;e;)oﬂil it OfK-2 OriK-2.2 JlabopaTopHas paboTa Ne3,
P yHKU JlabopaTtopHas pabota Ne4
YuncneHHoe MpakTuko-

6 | anddepeHumpoBaHme 1 OriK-2.2 OpPVEHTMPOBAaHHbIE 3a4aHNsA
WHTErpupoBaHue JlabopaTtopHas pabota Ne5
YuncneHHble MeToapbl peLleHns JlabopaTopHas paboTbl Ne6,

7 | OObIKHOBEHHbIX OriK-2.2 JlabopaTopHas paboTa Ne7,
anddepeHunanbHbiX ypaBHEHN KoHTponbHas paboTta
YncneHHble meToabl pevLueva OriK-2.1, NaGopaTopHas paGoTa Ne8,

8 | 3apay maTemaTu4eckon OrK-2.2, KoHTDONLHAS DaGoTa
hr3nKn OllK-2.3 P P

MNMepeyeHb BONPOCOB,

MpomexyTouHas aTTectauus, Popma KOHTPONSA — 3a4eT (2), sk3ameH (2) KOHTPOMbHO-

n3mMepuTenbHble MaTepuansbl

20. TunoBble OLEHOYHbIE CpeacTBa U MeToAnYecKne MaTtepuansl, onpegensioLme
npoueaypbl OUeHUBaHUA

OueHka 3HaHu, YMEHNN U HaBbIKOB, XapakTepusylLias aTanbl OPMUPOBAHUSA KOMMETEHLINA B
paMKax W3y4deHUs OUCLUUNIIMHBbI OCYLLECTBMSETCA B XO4€ TeKywenh UM MNPOMEXYTOYHOM
aTTectauun. Tekywaa aTtrectauusi NPoOBOAMTCA B COOTBETCTBUWM C [lonoxeHuem O Tekylien
aTTectauum obyyawwmxcs no nporpammamMm  Bbicwero obpasoBaHusi BopoHexckoro
rocygapCTBEHHOrO yHMBepcuTeTa. Tekywasa aTtrectauma npoBoAUTCS B (popmax: YCTHOro
onpoca, KOHTPOSbHbIX  paboT, BLINOMIHEHUS  MPAKTUKO-OPUEHTUPOBAHHBLIX  3a4aHWN,
nabopatopHbIx paboT. Kputepun oueHnBaHusa npuseneHbl HUxe. MNpomexyTodHaa atTectaums
NpPoOBOAMTCHA B COOTBETCTBMM C [ONOXEHNEM O MPOMEXYTOYHON aTTecTauum oby4daromxcsa no
nporpammam BbICLLEro obpasoBaHus. KoHTponbHO-n3mepuTenbHble mMartepuansbl
NPOMEXYTOYHOM aTTecTauuMm BKIIYalT B cebs TeopeTnyeckne BOMPOCHI, MO3BOMNSKOLLME
OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHUN W/UNN NpakTUYECKUe 3adaHus, NO3BOSIAKOLME OLEHUTL
cTeneHb CHOPMUPOBAHHOCTU YMEHWA W(MnNKn) HaebIKOB. [lpy oOueHWBaHMM UCMNONb3YHTCA
KONM4YeCTBEHHbIE LWKasbl OLEeHOK. KpuTtepun oueHnBaHNSa NpuBeaeHbl HUXKE.

20.1 TeKywWwmMn KOHTPOJb yCNeBaeMoCcTun
TeKkywas atrectaums OCyLeCTBRSeTCsa No pesynbTaTaM BbINOMIHEHUS KOHTPOSbHbIX pPaboT,
TecTupoBaHusa 1 nabopaTopHbIX paboT.

20.1.1 BapmaHTbl KOHTPONbHbIX paboT

BapuaHTt 3apaHna ana KoHTponbHou pabotbl Nei



1. Onuwwute, kak MeToq [aycca 6e3 Bbibopa rmaBHOro anemMeHTa MoxeT ObiTb NPUMEHEH
ANS HAXOXAEHWUs onpeaenuTens MaTpuubl.

2. Ons agwaroHanbHon Matpuubl A MokaxkuTe, 4TO ee 4ucrno OOYCNOBNEHHOCTU He
MEHSIETCH NPY YMHOXEHUN Ha HEHYNEBOE YMCHO.

3. Myctb A — maTpuua pasmepa 2x2, a; #0. [lokasaTb, 4To MeToabl Akobu n Maycca-
3eiinens Anst cuctembl AX = T cXogsiTest MnM pacxoasitcst OAHOBPEMEHHO.

4. |/|306p33|/|Tb Ha MJ1I0CKOCTH (p,Q) obnacTtb cxoAMMOCTU MeToaa I'IpOCTOVI nTepauunn ans

2pj
, p,g=0.
3 0

cuctembl X =BX+ f ,rope B :[
BapuaHTt 3agaHma ana KoHTponbHoU paboTbl Ne2
1. ®yHKUMs Y =COS X 3agaHa TabnuyHo B Toukax X, =ih, 1=0,...,,100, x, =0, X, =3.
KakoBa HanbonbLuas NorpeLHoCTb Npy NoKanbHOW JIMHENHOW NHTEPNONSLUUN B 3TOM
cnyyae?
Mcnonb3ys NHTepnonsAuMOHHBLIM MHOroYneH Jlarpanxa, sbinucatb popmyny ans

h
BBIMMCIIEHUS 3HAYEHMS! COS| X,,; |, X,y =X, +— (cumTaem, uto sHadenmsi COS(X; )

2 2
N3BECTHbI).

2. [ns TabnuyHo 3agaHHon dpyHkumm | (X) N NPeaNoXeHHbIX rPaHUYHbIX YCNOBUI

( f '(—2) =1, f ”(3) = 3) BbINNCATb CUCTEMY YPaBHEHWI ANA onpeaeneHns KoadpduumneHTos
Kybudeckoro cnnanHa (nepBoHavarbHy0 CUCTEMY, BKITHOYAOLLYIO BCE HENM3BECTHbIE
KoadppumumeHTsbl). Hemy paBHa Npon3BogHas f'(X) BO BHYTPEHHUX y3rax Tabnuupbl?

X -2 0 3
y -7 0 5

3. Myctb dyrkums f (X) sapaqa Tabnuueit

X -3 -2 0 2 3
y 0 1 3 5 6

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

4. OyHKUMSA f(X) 3apgaHa TabnuyHo B y3nax X,, X, X, (ceTka paBHomepHas). Ncnonb3aysn

MeTon HeonpedeneHHbIXx KO3MMULIMEHTOB, 3anucatb MPUBAKEHHYIO OpMyny Ans
BbIYUCIIEHUS f"(xo) U OLIEHUTb €€ MOrpPeLIHOCTb.

BapuaHT 3agaHua ana KoHtponbHoun pa6otbi Ne3
1. [ana onddepeHumansHasa 3agada u'(x) +3u=3x+1 xe [0,1], u (O) =0w
annpokcMMupyloLas ee pasHoCTHas 3agaya
Yia —Yia
2h
Yo =0, y,=0. h=1/n.
a) OnpegennTb NOPALOK annpoKCMMaLmMmM pa3HOCTHOM 3a4aYu;

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



1.

6) BUOOM3MEHUTB, €CNN HEOBXOAUMO, HaYanbHbIE YCNOBUS, YTOObLI NONYYNTL BTOPOM
NopsiAOK anmnpoKcMmaLmu;
B) 3anucaTtb pacyeTHble PopMynbl AN NOSyYEHUS PeLLEHUS.

3apgava Kowm u'(x) =f (X), Xe [0,1], u(O) =0 peluaeTcs YNCNEHHO C MOMOLLBIO
meTona PyHre-KyTtTa

1
Yi=Yo +6(K1+4K2 + K3)’
K, = hf (Xo’ yo)’
1 1
K,=hf|x,+=h, y,+=K, |,
2 2
K, =hf (%, +h,y, - K, +2K,).
BblumcnnTb NnorpewwHoCTb Ha Wware anga gaHHoro metoga. CoctaBuTth ABe
AanddepeHumanbHble 3agadvum, KOTopble NPU YUCTIEHHOM pelleHnn byayT AaBaTb
3apaHee N3BECTHYIO (OnpeaeniMTb, Kakyr) NorpeLlHoCcTb Ha ware
BapuaHTt 3agaHusa ansa KoHtponbHou pa6otbl Ne4
Ha  paBHOMepHOM  ceTke {(Xn,tj ), X, = nh,t. = jr} nocTpouTtb  METoA0M

HeonpeaeneHHbIX KO3ahUUNEHTOB pas3HOCTHYIO annpokcuMmaumio auddepeHumnansHoro
ou ou
ypaBHeHUs E —a& =f (X,t), a=const Ha 3agaHHom wabnoHe. Onpepenute

nopsaoK annpokcMMaLummn, UccrneayTe Ha YCTOMYMBOCTL NO HayanbHbIM AaHHbLIM.

j+1

_y) .
Mpy KaKOM COOTHOLLIEHUM WaroB 7w h pasHocTHoe ypasHeHue Jna “¥n _ f!

ou . ou
annpoKCUMUpyeT B TOYKE (Xn,tj) anddepeHumansHoe ypaBHeEHNE 8_ +3—=f (X,t)

X
?
u , ou
[Na YNCNEeHHOro pelleHns 3agayn r = kF + f (X,t), roe
X

k >0,k =const,xe[a,b],u(a,t)=z4(t), u(b,t)= 15, (t),u(x,0) = 15(x)
Ha wabnoHe

n, j+1

n-1, j+1 L ® n+lj+l

n, j



COCTaBUTb pa3HOCTHyI-O CXGMy, onncaTtb aJ'IFOpI/ITM HaxXoXXOeHund peI.IJeHI/IFl (C‘-II/ITaTb, YyTo
X —X _,=h, t, -t = 7).

20.1.2 Kputepum oueHMBaHUA KOHTPOJbHbLIX paboT

OTnnyHo MpaBunbHO pewweHo He meHee 90% 3agaHun
XopoLo [MpaBubHO pelieHo He MeHee 75% 3agaHun
Y0BNEeTBOPUTENBHO [MpaBunbHO pelieHo He meHee 50% 3agaHun
HeyanoBneTBoputensHo MpaBunbHO pewweHo meHee 50% 3agaHun

20.1.3 BapmaHTtbl 3agaHun gna nabopaTopHbix paboTt

Mpn n3yyeHnn gncumninHbl NpegyCcMOTPEHbI crieaytoume nabopaTtopHble paboThbi:
Na6opaTtopHas pabota Ne1: YncneHHble MeToabl NMHENHOW anrebpbl;
JNTa6opaTopHas pabota Ne2: PelueHne HENMMHENHbIX YyPaBHEHUIN U CUCTEM,;
INNabopaTtopHasn paboTta Ne3: MHTepnonupoBaHne pyHKUWIA;

INNa6opaTtopHas pabota Ne4: [locTpoeHune Kybrnyeckoro cnnanHa;

Na6opaTtopHasn paboTta Ne5: Metoabl NnpMbnmXeHHOro BbIYMCNEHNSA onpeaeneHHbIX
WHTEerparnos;

NabopaTopHasa paboTta Ne6: YncneHHoe peweHne 3agavm Kowm onsa o6bIKHOBEHHbIX
AnddepeHumanbHbiX ypaBHeHU MeTogamu Tvna PyHre-KyTTa;

NabopaTopHasa paboTta Ne7: PelieHune KpaeBblx 3agad Ans 0ObIKHOBEHHbIX
AnddepeHumarnbHbIX YpaBHEHUA METOLOM NPUCTPENKY;

NNabopaTtopHas paboTa Ne8: UncneHHble MeTOAbI peLleHNa 3aay ypaBHEHUI
MaTeMaTUyeckon PU3NKN.

Mpumepbl BapuaHTOB 3aaaHun Ansa nabopatopHbIX paboT

Na6opartopHasa paboTta Ne 6
Tema: YucneHHoe peweHue 3apgaum Kowwnm ans obblkHOBEHHbIX AudepeHUnanbHbIX
ypaBHeHMn meTtogamu Tuna PyHre-Kytra.

3apaHue 10. (OcranbHble BapuaHTel cMOTpU B:  KopayHuHa B. B. Jla6opamopHbili npakmuKkyM 110 YUC/eHHbIM
memodam : y4eb. nocobue. Y. 2 : UHdusudyanbHble 3adaHusi / B. B. Kop3yHuHa, 3. A. lllabyHuHa. — BopoHex :
uriy Bry, 2011.

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

Pewenne 3agaun Kowun ¢ 3agaHHOM TOYHOCTbKD C aBTOMaTM4YeCKMM BbIOOPOM Luara MeToaom
yOBOEHUS U AeneHus wara nonosiam.

HasHayeHue
NHTerpnpoBaHne obbIKHOBEHHOMO AnddepeHLnanbHOro ypaBHEHNS
y'=f(xy),xe[AB] (1)
C Ha4vanbHbIM yCNoBUeM
y(C)=rc,

roe Todka c conagaet nnMbo ¢ Havanom, NnMbo ¢ KOHLOM OTpe3Kka MHTErPUPOBaHUS.
OnucaHve napameTposB.

data — nms gpanna ncxogHblX aHHbIX;

f — nma npouenypbl — PYHKUUKM C ABYMS NapameTpamu,

KoTopasi OMmKHa ObITb onucaHa B nporpamme (pyHKuma f — BblMMCHSET 3HaYeHe NpaBon YacTu
ypaBHeHus (1));

ret — umsa goanna BbIXOAHbIX OAHHbIX;

ICod — cnegytolime 3Ha4YeHNS:

Icod = 0 — HeT oWnbKN, peLleHne Nosy4eHo;

Icod = 1 — Tpebyemasi TOMHOCTb HE AOCTUTHYTA, PELLUEHNE NOJTYYEHO C MEHbLLEN TOYHOCTLIO;
Icod = 2 — olumbKa BXOAHbLIX JaHHbIX.




3ameyaHue O CTPYKType (hansia UCXOAHbIX JaHHbIX:
nepsasi cTpoka — 3Havennsa A B,C, Y. ;

BTOpas cTpoka — N .~ MWUHMManbHO [OMYCTUMbIA LUAar WHTErpupoBaHusi, Havbonbluee

[OMYyCTUMOE 3HayeHne & abComnTHOM MNOrpPeLIHOCTH.

3ameyaHue O CTPYKType BbixogHoro danna:

nepBble W nocnegHve CTPOKM - X -KOOpAMHATa TOYKM WHTErpyMpoBaHWsi, MONy4YeHHoe
NpUBNNKEHHOE 3HAYEHME B 3TOWN TOYKE, MMHUMAsIbHAsi MOrPELLHOCTb B 3TOW TOYKE;
BTOpasi CTpoka panna — YMCNO TOYEK MHTErpupoBaHMsl; YUCIO TOYEK, B KOTOPbIX He

AOCTUraeTcs 3agaHHasa TOYHOCTb; 0bLLee KONMYEeCTBO MUHMMATbHbIX LLaros MHTErpnpoBaHus.

MeToa (cm. n. 4 [lpakTudeckne cnocobbl oueHkn norpewHocTn; n.5.1 Metog yaBoeHus u
AereHvs wara noronam.)

1) KoHkpeTHbii BMA MeToda PyHre-Kytta m cnocob oueHku nokanbHOW MOrpeLuHocTm
NPUBAMXEHHOro peLleHns Ha ware onpeaenseTca Homepom Bawero BapuaHTa.

B-A
2) [nuHa camoro nNepBoro wara UHTerpMpoBaHus 6epeTcs paBHOM 0

3) [Ona gocTuxeHus 3adaHHOW TOYHOCTM Lar hn B Ka)XOOW TOYKE WHTErpMpoBaHus

BbI6VIpaeTCF| MeToaOM yaABOEHUA N AeNlieHUA LWara nonosrnam. Ecnu npun geneHnn wara OH

CTaHOBUTCS MeHblue N ., TO AeneHne HeaonycTUMO U Lary npucsauBaeTcs 3HadeHune h . .
4) [ns kaxgoro BbluMcReHHoro wara h,—naenaeTcst npoBepka Ha KoHLUe WHTepBana.
MycTb WHTErpupoBaHMe MPOUCXOOWUT CreBa HanpaBo, Torga MpoOBEpPsieTCs  BbIMNOSIHEHUS

HepaBeHCTBa B—(Xn—hn)<hmin. Ecnn oHo He ynoBneTtBopseTcd, TO criedytollen TOYKOW

HasHauaeTca X +h . Ecnu HepaBeHCTBO cnpaBeAnvBo, TO Anst JOCTUXEHWUS KOHL@ OTpeska

uHTerpupoBaHms B Heobxogumo coenatb oavH WM OBa LWara, 4TO perfnameHTUMpyeTcs
crnenyroLLMM NpaBUNoM:

a) ecnm B—x >2h .,
b) ecnn B—Xx, <1.5h

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

min ?
in TO BbINOJIHAETCA OOWH LwWar XnJrl = B ;

c) ecnm 1.5h , <B-Xx <2h

min —

— n —
in» TO AlenaeTcsa aga wara X, = X, + 5 X..,=B.

3ameyaHusi No NporpaMMmnpoBaHuto.

1.Mocne BbIYMCNEHNSI O4EPEAHOTO NPUBNMKEHHOTO 3HAYEHMS PELLEHNs] OHO cpa3y BbIBOAUTCS
B dhaiin, 3aHMMaTb MaLUMHHYID NaMsaTb W XpaHeHue NPUBNKEHHbIX 3HaYEHUN peLleHUust
Hea4onycTUMO.

2.LlenecoobpasHo HanucaTb noanporpamMmy, SIBASIOWYOCS WHTErpaTopoM YpaBHEHWUs Ha
OOHOM Luare.

BapuaHTbl 3agaHusa 10.

BapvaHTt MeTtopn PyHre-KyTTa ansa peweHus Metoa Pywre-KyTra ans yTouneHus
pelieHna
1 MeToa BTOporo nopsaka (69) MeTtopg yeTBepToro nopsaka(28)
2 MeTopg BTOpOro nopsigka (20) MeTopg yeTBepTOro nopsiaka (26)
3 MeToa BToporo nopsaka (72) MeTtopg yeTBepToro nopsgka (27)
4 MeTopg BTOpOro nopsigka (74) MeTop TpeTbero nopsigka (26)
5 MeTopa yetBepToro nopsgka (80) MeTtog natoro nopsgka (79)

20.1.4 TecTOBbIE 3agaHNA ANA TEKyLWEN aTTecTaumm



1. OfK-1 CnocobeH npumeHsimb hyHOaMeHmasibHble 3HaHUsl, MOJly4YeHHbIe 8
obsracmu MmamemMamu4yecKux u (usiu) ecmecmeeHHbIX HayK, U UCIoJIb308amb UX 8
npogheccuoHanbHOU 0esimesibHOCMU

Bonpochbl ¢ BbIGOpOM oTBeTa

1. Yncnom obycnoBneHHOCTH M A MaTpuubl A HasblBaeTcA:

aM , =det(A)

6) M = || Aflx];

) M =|47|A

) |

NMpaBuUnNbHLIN OTBET: B)

2. Cuctema nuHenHbIx anrebpandeckmx ypaBHeHun Ax=b nnoxo obycnoBneHa,

ecnu y matpuubl A 3TON cucTeMbl
a) Yncno obycnoBrneHHOCTU MHOMO Bornblle eanHNLbI;
6) ymcno obycnoBneHHOCTN 6NN3KO K eAnHULE;

B) det A=~ O;
ry det A=0.

MpaBunbHbIK OTBET: 6)
3. Pelwaetca cuctema nuHerHbix anrebpanyveckux ypaBHeHun Ax=b. B pesynbtaTte

~

*
HangeHo npubnmxkeHHoe peweHne X (X — TO4YyHOe peleHne cuctembl). Hessizkon
HasblBaeTCs BeNU4MHa:

a) R=X*—X;
6) R=AX-h;
B) R=AX —Xx".

MpaBunbHbIN OTBET: 6)

Bonpochbl ¢ BbIYMCNIEHnEM oTBeTa
1. Ona TabnuyHo 3agaHHOW OYHKLMU f(X) BbIYUCMNEHO, YTO pasfeneHHast pasHOCTb

f(Xy,X,,X,) =3. Uemy paBHa pasgeneHHast pasHocTb T (2X,,2X,2X,), ecnu
3HaueHNs1 (PYHKLMM NPU 3TOM OCTanMCh HEU3MEHHBLIMU?

MpaBunbHbIM oTBeT: 0,75
2. Ona TtabnuyHo 3agaHHOW OYHKLMU f(X) BbIYMCIIEHO, YTO pasfefieHHas pa3HOCTb
f (Xy, X, X,) =5. Yemy paBHa paspenentas pastocts f (X, +3, X +3,X, +3), ecrn

3Ha4YeHns1 PYHKLMK NPU 3TOM OCTanncb HEN3MEHHbIMIN?
MpaBunbHbLIK OTBET: 5

2. OlK-2 CnocobeH wucnonb3oeamb U adanmupoeamb cyujecmeyroujue
MamemMamu4eckue MemoObl U cucmeMbl rMpoz2paMMuposaHusi onsi paspabomku u
peaJsiuzayuu as2opummoe peweHus rnPukadHbIx 3aday

Bonpochkl ¢ BbIGOpOM oTBeTa

1. PyHKUMSA f(X) 3ajaHa Tabnuuen M3 LWecTn 3HavyeHun. Heobxoaumo nocTpouTb
Tabnuuy 4YeTBepTbIX NPOU3BOAHLIX 3TON (YHKUMW. YKaXKUTe, C MOMOLLBI KaKoro



WHTEPNONSAUMOHHOIO MHOroYsieHa MOryT OblTb MNOSyYyeHbl POPMYSbl YUCHIEHHOIO
andpdepeHUnpoBaHms:

a) VIHTepnonsumMoHHbI MHorousneH JlarpaHxa 4 cteneHm

6) IHTepnonsaunoHHbI MHOrouneH HetoToHa 3 cteneHnu
B) MIHTEpNONsIUMOHHbBIN MHOTrOYNEH JlarpaHxa 2 cTeneHun
r) IHTepnonsumMoHHbIN MHOrouneH HeloToHa 6 ctenenun

MpaBunbHbLIN OTBET: a)

2. OyHKUMA f (X) 3agaHa Tabnvuen na Tpex sHavyeHnn. HeobxoaMmo NocTpouTb

Tabnuuy BTOPbIX NPON3BOAHbLIX 3TOM PYHKUNKN. YKaXKMTE, C MOMOLLbIO KaKoro
WHTEePNONSLUMOHHONO MHOro4YrieHa MOryT BbITb NONYyYeHbl POPMYIIbl YUCNIEHHOIO

andpepeHUNpoBaHNA:

a) UHTEPNONSLUMOHHBIN MHOroYneH JlarpaHxa 3cTenenu;

6) MHTEePNONSALNOHHBLIN MHOrOYNeH JlarpaHxa 2 cteneHu;
B) MHTEPMNONSALUNOHHbIN MHOro4YNeH HbtoToHa 3 cTeneHu;

) MHTEPNONSAUMOHHBLIM MHOrouneH JlarpaHxa 1 cteneHw.
MpaBunbHbLIN OTBET: 6)

3. ®yHKUMSA f (X) 3agaHa Tabnuuen n3 YyeTblpex 3HadeHun. Heobxoanmo NOCTPOUTb

Tabnuuy TpeTbMX TMPOU3BOAHLIX 3TOM (QYHKUMU. YKaxuTe, C MOMOLUbIO KaKoro
WHTEPNONSLUMOHHOIO MHOrodnieHa MoryT ObiTb NonyyYeHbl OPMYNbl  YUCIIEHHOIO
anddepeHLmMpoBaHnS:

a) UHTEPNONSAUMOHHbBIN MHOroYneH JlarpaHxa 4 cTtenexu;

0) MHTEPNONSALNOHHBIN MHOrOYNeH JlarpaHxa 3 cTeneHu;

B) MHTEPMNONSALUNOHHBIN MHOroYnieH HetoToHa 2 cTteneHu;

) MHTEPMNONSAUMOHHBLIM MHOroYNeH HetoToHa 5 cteneHn

MpaBunbHbLIN OTBET: 6)

4. BoibepuTe npaBurbHOE YTBEPXKOEHNE:

a) O6bnactn cxogumocTtn metoda npocton utepauuun (MIMNAN) n metoga 3engens scerga
OJMHaKOBbI;

6) Ecnu MINU cxogutca, To meToq 3engenst pacxoanTcs;

B) Ecnun metoa 3enpgens cxogutesd, To MIMU pacxogutces;

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

5. Bbibepute npaBunbHOE yTBeEpXOEHME: ANnA TabnuyHo 3agaHHOM YHKUMM MOXKHO
NOCTPOUTb €AMHCTBEHHbIA MHTEPMOMALMOHHBIA MHOIOYMEH CTENEHM N, eCcnu

a) Tabnuua cogepXXUT POBHO N Y3r10B UHTEPNONALMN, KOTOPbIE PacnofoOXeHbl B Nopsaake
BO3pacTaHus;

6) Tabnuua cogepXuT poBHO N+1 y3en MHTEPnONAuUUKW, U Cpean y3foB UHTepnonsumm
HeT coBnagaroLlux;

B) Tabnuua cooepXXmMT poBHO N+1 y3en UHTePnonsauun, U cpeam y3noB MHTEepnonauumn
eCTb coBnagaroLime;

r) Tabnuua cooepXXmMT poOBHO N Y3r0B MHTEPMONSLMK, U CPEON Y3NOB UHTEPMNONALUN HET
coBrnagarLLmx.



MpaBunbHbIN OTBET: 0)

6. Bblbepute npaBunbHoe yTBepXAeHWe: Ang TabnuyHo 3agaHHOW (DYHKUUU MOXHO
NOCTPOUTb MHTEPMNONALUMOHHBIN KyOn4ecKkunin cnnamH ToNbKO B TOM criyvyae, ecrnv

a) Tabnuua cCcoOepKMT YeTHOe YMCMO Y3NOB WHTepnonauuM, W cpeaun  y3ros
WHTEepnonsuMm ecTb coBnagatoLiue;

6) Tabnuua coOepXKWUT HeYeTHOe YWUCNO Y3roB WHTepnonauuuv, U cpean  y3nos
WMHTEpPNonsuMu HET coBnagaroLLuX;

B) Tabnuua cooepXUT He MeHee TpeX Y3MOB MHTEpPnonsuun, KOTopble pacrnonoXeHbl B
nopsiike CTPOroro Bo3pacTaHus;

r) Tabnuua CcoAepXMT YeTHOe YWUCNO Yy3MOoB WHTEepnonauun, W cpeau  y3nos
WMHTEpNonsuMu HET coBnagaroLLmX.

NMpaBuUnNbHbLIN OTBET: B)

7. Bblbepute npaBunbHOE YTBEPXKAEHME: MOrPELHOCTb MHTEPNONAUUN  MOXHO
MWUHUMU3MPOBATb, eCNnn

a) yanbl UHTEPNONSAUMM PaCcrnoNnNoXnTb B NOPsSAKE BO3paCTaHUS;

6) ecnu B Ka4ecTBe y3noB WHTEPNONSAUMM B3SATb HYNM MCXOL4HOW 3adaHHOW TabnuyHo
dyHKUMN;

B) ecnv B Ka4eCTBe Y3/10B MHTEPNONALMM B3ATb HyNM nonimHoMa Yebbllwesa;

r) y3nbl MIHTEPNONALUN PACMONOXNUTb B NOpsiAKe yOblBaHUS.

MpaBuUnNbHbIN OTBET: B)

8. Bblbepute npaBunbHoe yTBepxaeHue: meTon [aycca-3engensi, NPUMEHEHHbIN K
cucTeMe nuHerHblx anrebpandeckux ypasHeHun Ax=f, (A — HeBblpOXaeHHass maTpuua)
BygeT cxoauTbeca Npy NOOM HavYarnbHOM NPUBNIVKEHUN, eCnu:

a) xoTs 6bl 0AHO cOBCTBEHHOE 3HaYeHMe maTpuubl A no moaynto 6onblue eauHULb;

6) maTpuuya A — maTpuua ¢ guaroHanbHbIM NnpeobnagaHvew;

B) ecnn xoTs Obl OOHO COGCTBEHHOE 3HayYeHue maTpuubl A N0 MOAYM MEHbLUe
eANHULbI;

r) maTpuua A BELLECTBEHHaS.

MpaBunbHbIN OTBET: O)

9. OyHKUMA f(X) 3agaHa Tabnuuen u3 natv 3HadeHun. Heobxoammo nocTpouTb Tabnuuy

4YeTBEPTbIX MPOU3BOAHLIX 3TOM PYHKUMU. YKaXKWUTE, C MOMOLLbI KaKoOro MHTEPMONSLMOHHOIO
MHOro4neHa MoryT 6biTb Nofy4YeHbl PopMyIbl YNCNIEHHOTO AN dEPEHLNPOBAHUS:

a) VIHTepnonsiumMoHHbI MHOrousieH HbtoToHa 4 cTeneHu

6) IHTepnonaunoHHbI MHOrouneH Jlarpanxa 3 creneHu
B) MIHTepnonaunoHHbIN MHOrouneH JlarpaHxa 2 ctenexHu
r) MHTepnonsiuMoHHbIN MHOro4reH HbtoToHa 5 cteneHu
MpaBunbHbIN OTBET: a)

10. Cuctema nuHerHbIX anrebpandecknx ypaBHEHUN X=BX+ f pewaeTcs MeTo40oM

nNpocTbix uTepauun. HanmgeHo, 4YTO Bce COOCTBEHHblIE 3HA4YeHUs A MaTpuubl B

B

yOOBNETBOPSAIOT YCroBMio A e(a; b). Ykaxute, npy kaknx d v D meton Gynet cxoauTbes

B

npu No6oM HavyanbHOM NPUBNINKEHWUN:

a)a=2b="7;



6) a=—1b=3;

s) a=-1b=1,

na=1b=4;

NMpaBuUnNbHbLIN OTBET: B)

11. BbibepuTte npaBunbHOe yTBepXAeHue: Meton FAKkobu, NMPUMEHEHHbIM K cucteme
NMHEeNHbIX anrebpaundeckux ypaBHeHun Ax=f, (A — HeBblpOXOeHHas maTtpuua) Oyget
CXoanTbCa Npu Nobom HavarnbHOM NPUBAVXKEHUN, eCnn:

a) ecnu xoTa 6bl OAHO COBGCTBEHHOE 3HayeHwe maTtpuubl A No moaynio Gonblie
eouHULbI;

6) matpuua A — maTpuLa ¢ guaroHanbHbiM npeobnagaHuew;

B) ecnn xotsa Obl ogHO coBCTBEHHOE 3HayeHwe Mmatpuubl A MO MOAYNIO MeEHbLUE
eavHULbI;

r) maTpuua A BelLleCTBEeHHas.

MpaBunbHbIN OoTBET: O)

12. [Ins TabnuyHo 3agaHHOM Ha OTpeske [a, b} OYHKLMM CTPOUTCA UHTEPNOSIALNOHHbIN

Kybuyeckui cnnamH S(X). BbibepuTe npaBunbHble YTBEPXKAEHNS:
a) S(X) B y3nax Tabnuupbl coBnagaeT co 3Ha4YEHUSAMN PYHKLMMK f (X) ;

0) S(X) HenpepbIBEH BMECTE C NEePBON 1 BTOPO NPOM3BOAHON Ha [a, b]
B) S(X) Bospactaet Ha [a, b};
r) S(X) ybeisaet Ha [a, b}

MpaBunbHbIe oTBETHI: a), 6)

13. Cuctema nuHerHbIXx anrebpanyeckmx ypaBHEHUN X=BX+ f pewaeTca MeToa0oM

nNpocTbiXx uTepauun. HanmgeHo, 4YTO Bce COOCTBEHHblE 3HA4YeHUs Y MaTpuubl B

B

yAOBNETBOPAIOT YCOBUMIO e(a; b) Ykaxute, npu kakux ad u D wmetom 6Gymer

pacxoguTbes npu nodom HaanHOM NpUGAMXKEHUN:
a) a=2;b=5;
6) a=—1b=05;
B) a=-0)5; b=1,
na=0,5;b=0,9.

MpaBunbHbLIN OTBET: a)

BOI'IpOCbI C BblYUCIieHuem otTBeTa

1. PelueHne cuctembl NMHENHbIX anreGpandecknx ypaBHEHUIA onpedensieTcs no MeToay
NpPOCTON nTepaunun
a 08

"-08 «

X ,,=BX.b, me B . aeR.



YKaxuTe NpoMeXyToK (MpoMeXyTku) 3HadeHun ans O , NS KOTopbixX npouecc byaet
pacxogsawmmcs?

MNpaBunbHbIK OTBET: (—oo;—O,G] U[O,6; +oo)

. PelweHune cuctembl nnHenHbix anrebpanyeckmx ypaBHeEHUI onpeaenseTcs no MeToay
NPOCTON NTepaumnun

038
B=% _ 7
-08 «

YKaxuTe npoMexxyTok (MpomexyTkun) 3HadeHun anst O , ons KoTopbix npouecc oyaeT
cxogawmnmena?

X =B)_(+t_), roe . aeR.
n+1 n

lMpaBunbHbIN OTBET: (— 0,6; 0,6)

. PeweHnune cncrembl nuHenHbIX anrebpanyeckmx ypaBHeHU onpegensieTca no Mmetoay
npocTon ntepawumm
o 0,6

T-06 «

Mpu kakux O npouecc byaeT pacxoaaLmmes?
YKaxuTe NpoMexyToK (MpoMexyTkun) 3HadeHun anst O , NS KoTopbixX npouecc byaeT
pacxogawmnmena?

MNpaBunbHbLIK OTBET: (—oo; —0,8] U[O,8; + oo)

XﬁizBZﬁB, rme B . aeR.

. PeweHnune cncrtembl nuHenHbIX anrebpanyeckmx ypaBHeEHU onpegensieTca no Mmetoay
nNpocTon ntepawmm

0,6
B=% Y
-06 «

YKaxuTe npoMexxyTok (MpoMeXyTkun) 3HadeHun anst O , ons KoTopbix npouecc oyaeT
cxoaawmmes?

X =BX:b, rze , aeR.
n+1 n

MpaBunbHbIN OTBET: (— 0,8; 0,8)

3. OMK-5 CnocobeH pa3pabambieamb an2opummbl U KOMMNbHOMEPHbLIE
npozpamMmbl, NPU200HbLIe O/ MPaKMuU4eCcKo20 NMPUMEeHEeHUs!

Bonpochkl ¢ BbIGOpOM oTBeTa

lMpn cocTaBneHMM pPasHOCTHLIX CXeM Afi ypaBHEHMSI C YacTHbIMM MNPOU3BOAHbLIMMU
perynspHbIMU Ha3bIBaKOTCS:

a) yanbl CETKN, B KOTOPbIX pa3HOCTHAA cxeMa 3anucaHa Ha WwabnoHe;

6) y3nbl ceTkn, nexalyne BHyTpU paccmaTpmBaemon obnactu;

B) y3nbl CETKUW, NpUHaanexawme rpaHnyam paccmatpusaemon obnactu;

r) yanbl CeTKM, NpyHagnexalime ogHoOMy Croko.



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

cxema Lhy = fh. PelwweHne pasHOCTHOM CXeMbl CXOOUTCA K  peLUeHuro
AndpepeHumanbHOM 3agayvm ¢ NOPALKOM P, eCrin:

Lu - f,|. =O(h"), h—0

a)

5 ILy= [, =0, h—0

u-y|. =0(h?), h—0
B) th ( )
MpaBunbHLIN OTBET: B)
3. OaHa audpdepeHumanbHasa 3anada Lu=f y, annpokcuMmupyoulas ee pasHOCTHas
cxema Lhy = fh . Nopsagok annpokcMMmaunm paBeH p, ecrnu

Lu—f.|, =O(h?), h—0

a)

, ILy—fll, =0(®), h—0

) u—th =0(h?), h—>0

NMpaBunbHbLIN OTBET: a)

4. NaHa avddepeHumanbHaa 3agada Lu=f y, annpokcuMmupyoulas ee pasHoOCTHas
cxema Lh Y = fh . Annpokcumauus HasbiBaeTcs 6e3yCrnoBHOW, eCrn:
a) HLhU — thh —> O npu onpeneneHHOM COOTHOLLEHUM LLArOB CETKW MO PasfyHbIM
nepeMeHHbIM;
6) HLy— th —> O npn noBoM COOTHOWEHUM LArOB CETKM MO  Pa3NUYHbLIM
NnepeMeHHbIM;
B) HLhU— thh —0 npu noOOM COOTHOLLUEHUN LLIAroB CETKM MO  pasnnyHbIM
nepeMeHHbIM;

r) HLY— th — 0 npu onpepeneHHoM COOTHOLWEHWM WArOB CEeTKM MO Pa3NNYHBIM
nepemMeHHbIM.

MpaBunbHbLIN OTBET: B)

m

1
5. Meton Agamca ; (yn - yn—l) = Zbk fn—k Ha3blBaeTCcH SIBHbIM, ECIN:
k=0



a) bo :O:
6) b, = 0;

B) dpyHKUMSA fn_k ABNAETCH IMHENHON OTHOCUTENBLHO (OYHKLMM Y.

MpaBunbHbLIN OTBET: a)

BOHpOCbI C BblYncneHmem orTeBeTa

1. ®yHKuuA f (X) sapana cBoumun sHaueHnsMN B yanax X1 Xi» Xy (Xiug =X ).

f (Xi—l) = fi—l; f (Xi) = fi; f (Xi+1) - fi+l'
MepBas nponssoagHas PyHKUUM BblYMCIISETCS Mo hopmyne

YKaxnte, B Kakux U3 nepedncrieHHblx Todek npuBeaeHHasn copmMmyna byaet MeTb NepBbIn
nopsaaoK TOYHOCTU (OTHOCUTESTBHO h).

MpaBunbHbin otBeT: Xi_1x X

2. dyukums T (X) sapana ceoumm sHaueHnsmu B yanax X, Xis Xiyg (X = X, ).

f(x)="F T0O6)=1; f(x,)="f.
BTopas npoussBogHasa yHKUUKM BbYUCASIETCA NO hopMyre
f ”(X) ~ fi+1 -2 fi + fi—ZL
YKaxnte, B Kakmx U3 nepedncrieHHblx Todek NnpuBegeHHas opmyna byaet MeTb NepBbIn
nopsaoK TOYHOCTU (OTHOCUTESBHO h).

MpaBunbHbIn otBeT: X1y X4

20.1.5 Kputepuu oueHMBaHUA TeCTUPOBaAHUS
Mpn npoBefeHMM TECTUPOBAHUA Kaxabl CTyAeHT nonydaeT 9 BonpocoB (MO Tpu Ans
kaxxgoro OlK). Pesynbtat oueHMBaHusA npuBeneH B Tabnuue

OTnnyHo [JaHo He MeHee 8 NpaBuUSIbHBIX OTBETOB
Xopouwo [aHo 6 unu 7 npaBunbHbLIX OTBETOB
YA0BNeTBOPUTENBHO [aHo 4 nnn 5 npaBunbHbIX OTBETOB
HeyooBneTBoputensHo [aHo meHee 4 npaBUnbHbIX OTBETOB




20.2 NMpomexyToyHana aTrecTauus
[MpomexyToyHas aTtTectauuss NPoBOAUTCA B (POPME MUCbMEHHONO 3SK3aMeHa, Ha KOTopbIn
otBoanTCca 90 MUHYT. 3aTem paboTbl NPOBEPAIOTCA NpenogasaTenem, N NoyYeHHbIE OLEHKM
BbICTaBMATCA B BeAOMOCTb M B 3a4yeTky. Ecnu mnmeetca HeobxoouMMoOCTb B YTOYHEHMM
pelweHns 3agay, WM  BO3HUMKAeT CrnopHasi cuTyauusi, TOo MoxeT ObiTb npoBeaeHo
aononHuTenbHoe cobecenoBaHume.

20.2.1 MNMepe4yHn BONPOCOB AN NPOMEXYTOYHON aTTecTaumm

Mepe4vyeHb BONPOCOB ANA NPOMEXYTOYHOM aTTecTaumm 1

NcTouHMKNn ©n  Knaccuukauusa norpewHocTen pesynbtata  BblMUCIEHUA.  Twunbl

NnorpeLLIHoOCTEN.

OcobeHHOCTN MALUMHHOWM apuddMETUKM.

LU-pasnoxeHne matpuubl.

MeTop ["aycca pelleHnsa cucTemM NIMHENHbIX YpaBHEHWUN.

OO6ycnoBnNeHHOCTb CUCTEM NIMHENHBIX YpaBHEHU. MeToa NPOroHKMK.

QR-pasnoxeHue maTpuubl.

OpToroHanbHble MaTpuLbl U X CBOWCTBA.

MaTpuubl BpaleHu n otpaxeHun. Metog oTpaxeHunin. MeTopq BpaLleHuU.

. YactnyHbie npobnembl COBGCTBEHHbLIX 3HAYEHWNNA.

10.MpubnmxeHne  yHKUUM  (MHTeprnonAuusa)  anrebpanyeckMmMum  MHOroysieHamu.
CyuwiectBoBaH1E U €4MHCTBEHHOCTb NHTEPMNONSALUMOHHOIO MHOroYNeHa.

11.TlocTpoeHwne NHTEePNOSIILMOHHOTO MHOrouyneHa MeToa40M HeonpenenéHHbIX
KOa(ppULMeHTOB.

12. VIHTepnonsiuMOHHbIN MHOroureH JlarpaHxa.

13.PasgenéHHble pasHOCTM N UX CBOMCTBA.

14. HTepnonaunoHHbIN MHOrousieH HbloToHa.

15.MpubnuxeHne  dyHKkumMnM  Kybuyeckumn  crnnamHamu. BbiBog — ypaBHeHuMM — Onis
napameTpoB Kybrnyeckmx cnnanHoB.

16.CpegHekBagpatndeckne  npubnumxeHns  PyHKUUN. OneMeHT  Hawnydwero
cpeAHekBagpaTUYHOro NPUBIMKEHUS.

17.MeToa HaUMeHbLUNX KBaOpaToB.

18.TlorpewHOCTb rnob6anbLHON MHTEPMNONALNN.

19.YucneHHoe guddepeHumpoBaHne. OueHka norpewHocTn. OnTumarnbHbIM - war
YUCNEHHOro AN depeHUnpoBaHnsS.

20.MeToabl NpUBAMKEHHOTO BbIYMCIIEHUS ONpeaenEHHbIX MHTErpasnos.

21.TepaunoHHble MeTOObl YTOYHEHUS] KOPHEW YpaBHEHUN.

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

23.ATepaunoHHble MeToabl ONs CUCTEM HENMHEWHbIX YypaBHeHuMW. MeTog npocTbix
utepaumin. Metog HetoToHa. MeTtop cnycka.

=

©CoNorwWN

MNMepe4yeHb BONPOCOB ANA NPOMEXYTOYHOWU aTTecTaumm 2

1. OpgHowaroBble MeToAabl peLlleHuns 3agjauu Kowm ans OObIKHOBEHHbIX
AndodpepeHumarnbHbIX YpaBHEHUA N CUCTEM.

2. 7BHbIN MeToA Junepa. JlokanbHas 1 NonHas NorpeLHoOCTb ABHOrO MeToga Onunepa. 23.
HesBHbIM MeTOL Ornepa.

3. Metogpbl PyHre — KyTTa.

4. Metogbl  MPUBNMXEHHOrO  peleHus  KpaeBbliX 3agady  Ans OBbIKHOBEHHbIX
AnddepeHumanbHbIX ypaBHEHUIA BTOPOro nopsiaka.

5. MeTtopg npucTtpenku.

6. MeTogbl uncneHHoro guddepeHUNpPoBaHUs Ha OCHOBE KOHEYHbIX pa3HocTen. OueHka

NOrpPeLIHOCTM.



7. Obwasa cxema meToga HeonpeaenéHHbIX KO3PULNEHTOB.

8. VIHTepnonsiuMOHHbIN MeToL NOCTPOEHUS CETOYHbIX MPUONMXKEHNA NPOU3BOLHbIX.

9. lpocTtenwaa ¢ABHas pasHOCTHasi cxema B cnyyae 3agadn Koww ana ypaBHeHUs
TEennonpoBOAHOCTM.

10. lMpocTenwan HedABHas pas3HOCTHAs Cxema B Criydae HavalnbHO-KpaeBOW 3ajauun Ons
ypaBHEHUS TENSIONPOBOLAHOCTMU.

11. YpaBHEHME NOrpeLHOCTM CETOYHOro pelleHna Ans ypaBHEHWSA TernnonpoBOAHOCTU B
nonoce.

12. Annpokcumaums anpdepeHumansHOro ypaBHeHU U AOMNONHUTENbHBIX YCIOBUN.

13. YcnoBue yCTOMYMBOCTWU KaK YCrOBME Ha COOTHOLLEHME LlaroB cCeTkn. CnekTparbHbIn
KpUTepumn yCTOMYNBOCTMU.

14. Pa3HOCTHas cxemMa «KpecT» B Criyd4ae HadanbHO-KpaeBOM 3ajauu Ons BOSIHOBOro
YypaBHEHUS.

15. lNpocTenwas HedABHaA pa3HOCTHaAs CXema B Cfliydae HadaribHO-KpaeBOW 3afjayvn Ons
BOJSTHOBOrO YpaBHEHUS.

16. Annpokcumauma anddepeHumansHoOro ypaBHEHUSS W OOMOSTHUTESbHbLIX  YCINOBUMN.
Ycnosue yCTOMYMBOCTM KaK YCIIOBME Ha COOTHOLLEHME LLaroB CETKM.

17. PasHOCTHas cxema «KpecT» B crnyyae 3agauum [upuxne ona ypaBHeHus [NyaccoHa.

18. Annpokcumauma audpdepeHunanbHOro ypaBHEHUSI W KpaeBoOro YCroBUA B
NPSMOYroSibHbIX U HEMPSAMOYrofbHbIX 06nacTax.

19. MNMpuHUMN MakcuMyMa a5151 CETOYHbIX peLleHNn. YCTOMYMBOCTb CXEMbl «KPECT».

20. MeToabl pelleHUss CUCTEMbl CETOYHbIX YPaBHEHWA B Crlydae CXeMbl «KpecT» [Ans
ypaBHeHus [MyaccoHa.

21. Pa3HOCTHbIE CXeMbl ON1S YpaBHEHUSA TeNsonpoOBOAHOCTU C ABYMSA NPOCTPAHCTBEHHbLIMM
nepemMeHHbIMU.

22. MeTopa npocTon utepaumm, CXoguMocTb MeToaa.

23. dnckpeTHoe npeobpasoBaHne Pypbe. boicTpoe npeobpasoBaHne dypbe.

20.2.2 BapnaHTbl KOHTPOJIbHO-U3MEpPUTENbHbLIX MaTepuanos

MpumMep KOHTPONbHO-U3MEPUTENLHOrO MaTepuana
(k npomexxyTouHou aTtTectauum 1)
1. Cchopmynupyrite Teopemy 06 LU-pasnoxeHun matpuy,.
2. [lanTe onpegeneHne Kybuyeckoro cnnavHa.
3. Teopema 0 HeobBXOAMMbBIX U LOCTATOYHbIX YCMOBUAX CXOOUMOCTW MeToda MpPOCTOM
utepauum AN peleHus  CUCTeMbl  JIMHEeWHbIX  anrebpavyeckux  ypaBHeHun  (C
AoKas3aTenbLCTBOM).

4. N306pa3nTb Ha MNIOCKOCTH (p,q) obrnactb CXxOAMMOCTM MeToda MpPOCTOM UTepauun
p 29

-2q p

5. Ansa doyHKumm f(X)zif; NoCTpouUTb Ha oTpeske [-1;1] MHOrouneH nNepBoW CTENeHu

Hauny4ywero cpegHekBaapaTUYHOro NPUBIKeHNs.
BoccTtaHoBUTE MHOrO4YEH P3(X) Mo ero 3Ha4YeHusIM

X -1 0
y 0 1 2 9

ansa cucrtemsl X = BX + 1T, roe B=

=
N

MpumMep KOHTPONbLHO-U3MEPUTENTILHOIO MaTepuana
(k npoMexxyTouyHOM aTTeCcTauum 2)
1. Cchopmynupyinte OCHOBHYIO TEOPEMY TEOPUM PA3HOCTHLIX CXeM (Teopema dununnosa).



2. Kpaesasi 3apgaua y”(x): f (X, Y, y’), y(a): A, y(b): B pewaetcs umcneHHo

MeTodoM npuctpenku. OnuwnTe anroputm B criydyae, Korda KOPHU HENUHEWHOro ypaBHEHUS
HaxoasaTcs MeToaoM HbloToHa.

3. [ns yncneHHoro pelueHns 3agaydu

%:CZ%JF f (x,t);c=const, xe[a,b],
u(at)=z4(t),u(b,t) =15 (t),u(x,0) = s (x), u/(x,0) = £, (x)

Ha wabnoHe

* ijtl

COCTaBUTb PAa3HOCTHYID CXeMy, OMpeaenuTb ee MnopsiaoK annpoKcMMauun, uccrenoBaTb
YCTOMYMBOCTb METOAOM pasfeNnieHnsi NnepeMeHHbIX, onncaTb anropuTM HaXOXOEHUS peLleHus,

000CHOBAB BO3MOXHOCTb €ro NMPUMEHEHNS (CUnTaThb, YTo X — X ; = h, t i —1 1= 7).
4. NaHa auddepeHumansHaa 3agada u’(x) +10u=10x+1 x e [0,1], u(O) =0 wu

pa3HOCTHaA cxema
Yir = Vi :
272 110y, =10x +1, i=1...,n—1,y,=0, y,=0. h=1/n,
Onpepenntb NOPSAOK annpoKCUMaUnMn PpasHOCTHOM CXEMbI; BULOU3MEHUTb, €CNN HEOBX0aUMO,

rPaHn4YHble YCI1OBUA, YTOObI nony4ynTb BTOpOIZ nop4aaokK annpokcnmMmauunn.
j+l

oyl
5. Mpu kKakoM COOTHOLLIEHWUW WwaroB 7u h pas3HOCTHLIN onepaTtop MTy'
. ou _ou
annpoKCUMUpPYyeT B TOUKE (Xi ,tj) anddepeHumansHbIi onepaTop 8_ + 35 ?
X

20.2.3 Kputepuu atrectauum (3a4veT/ak3ameH)

[ns oueHuBaHMs pe3ynbTaToB OOyYeHWst Ha 3K3aMeHe/3ayeTe WUCMOoMb3ylTca crepyolme
nokasartenu:
1) 3HaHMe y4yebHOoro matepuana u BrageHvue NMoHATUIAHBIM annapaTtoM Kypca YMCIEHHbIX
METOAOB;
2) yMeHue CBsi3biBaTb TEOPUIO C peLLeHneM NpakTUYeCcKUX 3aaay;
3) ymeHue unncTpupoBaTb OTBET MpUMepaMuM U HeobXoAMMbIMU MaTemaTUdYeCKUMMn
BblKNagKamu;
4) yMeHUe NpUMEHATb TEOPETMYECKNE 3HaHUS K pa3paboTke anropuTmos;
[ns oueHuBaHWsi pe3ynbTaToB 0bOy4YeHUs Ha 3k3ameHe ucnonb3yetcs 4-6annbHas Lwana:
«OTIIMYHOY», «XOPOLLOY», «YAOBNETBOPUTENBHOY», «HEYAOBNETBOPUTENBHOY.
[nsi oueHnBaHNs pe3yrbTaToB 00y4YeHUsI Ha 3a4eTe UCMOoNb3yeTCs — 3a4TEHO, HE 3a4TEHO



CooTHOLLEeHWE nokasaTenen, Kputepues U LWKanbl OLeHBaHNA pe3yrnbTaToB o6yqu|/|ﬂ.

YpoBeHb
KpuTepumn oueHnBaHnsa KoMmneTeHuunin chopmmpoBaH LLikana oueHokK
HOCTU
KOMMEeTEeHLMN

Obyvatowuinica B NONHOW Mepe BnageeT MNOHATUMHBIM
annapaTtoM gaHHon obnacTtu Hayku (TeopeTn4ecKumMn OCHOBaMM n o

OBbILLEHHbIN OmnuyHo
AVCUMNNUHBI), cnocobeH MNNICTpMpoBaTb OTBET MpUMepamu,
dakTamn, OaHHbIMW  Hay4YHbIX WCCMNEAOBaHUMN, MNPUMEHNATb ypoBeHb
TeopeTU4eckne 3HaHWA ANS pelleHns MpakTUYeckux 3agad C
MCMONb30BaHMEM YNCIIEHHBIX METOAOB.
OTBET Ha  KOHTPOMbHO-U3MEPWUTENbHBIN  MaTepuan  He
COOTBETCTBYET  OAHOMY  (OBYM) n3 nepeyncrneHHbIX 53308l
rnokasartenewn, Ho obyvalLminca gaeT npaBuiibHbIe OTBETHI Ha Xopowo
AOMNOMHUTENbHbIE BONPOCHI. B AokasaTenbCcTBax yTBEPXAESHUNA U ypoBeHb
B MaTeMaTunyecknx npeobpasoBaHmAX 4ONyLEHbl HETOYHOCTW.
OTBET Ha  KOHTPOMbHO-U3MEPWUTENbHBIN  MaTepuan  He
cooTBeTcTBYeT mtoOblM  ABYM(TPEM) U3  MepPeynNCreHHbIX
nokasaTtenen, oOy4yalLWUNCA [JaeT HenomnHble OTBETbl Ha Moporosbii VO0BIEMaopUMEnbHO
AONONHUTENbHbIE BONPOCHI. [JEMOHCTPMPYET YacTUYHbIE 3HAHWSA ypOBEHb
TeopuM MM JONyckaeT  CyWeCTBEHHble  OWwubkn B
MaTeMaTM4eCkuX BblKnagkax.
OTBET Ha  KOHTPOMbHO-U3MepuTErNbHbIM ~ MaTepuan  He
COOTBETCTBYET MobbIM TpeM(4eTbipemM) K3 MNepeyncrneHHbIX _ HevooeiemeonpumenbHo
nokasatenen. OOyyaloWMNCA OEMOHCTPUPYEeT OTPbIBOYHbIE, 4 P
dparMeHTapHble 3HaHus, gonyckaeT rpybble ownbKu.
Ha 3averte:
3auteHo BbinonHeH nnaH npakTnyeckmx n nabopaTopHbIX 3aHATUN.
He 3auyteHo He BbINOMHEH NnaH NpakTUYecknx nnm nabopaTopHbIX 3aHATUN.

3apaHus pasgena 20.1.4 pekoMeHAyHTCA K UICNOb30BaHUIO MNPy NpoBeAEHUN
ANarHoCTUYeCKMX paboT C Lenbio OLEHKM OCTaTOYHbIX 3HAHWI MO pe3ynbTaTaM OCBOEHUS

JaHHOW ANCLMMINHBI.




