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B1.0.22 YncneHHble MeTOAbI

1. Koa n HaumeHoBaHue HanpaBneHusi NOAroToBKu/cneunanbHOCTMU:
01.03.03 MexaHuka 1 MmaTeMaTnyeckoe MoaenuposaHme

2. Mpodcdunb noaroroBku/cneumannsaymsa:
KoMNbOTEPHbBIV MHXUHUPUHI B MEXaAHMKE CMNOLUHbIX Cpen

3. KBanudwmkauusa (cteneHb) BbiNyCKHUKA: 6akanasp
4. dDopma oby4yeHMA: oyHas

5. Kachepgpa, oTBevarwas 3a peanmsaumio AUCLUUNNNHDbI: Kadeapa BblYMCNTENBHOMN
MaTemMaTUKN U NPUKNaaHbIX MHRPOPMaLMOHHBLIX TexHonormni (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 MMM 26.05.2023 npoTtokon Ne 7

8. YuebHbIn roa: 2025-2026 CemecTp(bl): 5,6

9.llenu n 3apaum y4eOHOM ANCLUUNIIUHDI:

Llenb yuyebHol AucuyunnuHbl: cOOPMUPOBaTL Y 00y4aoLWNXCA KOMMMEKC 3HAHUI MO OCHOBHbIM
pasgenamMm  YMUCrEHHbIX METOOOB M MpPaKTUYECKMe HaBblkM pas3paboTkm anroputMoB U

KOMMbIOTEPHbIX NPOrpamMmm B 0611acTm maTtemaTU4eCcKoro MoaennmpoBaHms.
3adayu y4ebHoU OucyunuHbI:

O3HakomIieHune o6yqa+0Lu,|/1x09| C KnaccamMmm 3agady OCHOBHbIX pa3genoB MaTteMaTukn wu

COOTBETCTBYOLLMNMU YNCITEHHBIMX MEeTOOaMW, KOTOPbIE NCMNOJIb3YIOTCA ONA UX PEeLUEeHNA,

(bOpMMpOBaHVIe HaBbIKOB cbopmanvlsau,mm I'IpI/IKJ'Ia,D,HOIZ 3ajayn ”n aHannMi3a 4YUCINEeHHbIX
MeToaoB, NpUroaHblX AOnld ee peleHund, Ha OCHOBe CpaBHEHUA MX TOYHOCTWU, CXOOUMOCTU U

APYrMX XapakTepuUCTUK C Lenblo Bbibopa Hanbonee NoaxoasiLero BapnaHTa;

q)OpMI/IpOBaHVIe YMEeHNA aaanTnpoBaTb YNCINEHHbIE MEeTObl C Y4ETOM CI'IeLl,I/IqJI/IKI/I NPUKNnagHbIX

3a4ad n3 obnactu npodeccrnoHanbHon AeATenbHOCTH;



pasBUTME MNPaKTUYECKMX HAaBbLIKOB Pa3paboTKM KOMMbIOTEPHbLIX MNPOrpaMm, peanvayrLmx

YUCIEHHbIE MeTOdbl;

nposegeHne BbIMUCIIUTESIbHbIX 3KCNEPUMEeHTOB O5d BbidB1I€HUA TOYHOCTWU, CXOOAUMMOCTU WU

APYIrnX Xxapakrtepuctuk pasyimyHbiX KrnaccoB YNCITIEHHbLIX MEeTOO0B.

10. MecTo yyebHOM ancumnnnuHbl B cTpykType OOI: o6sa3aTenbHas YacTb.

N3y4yeHne pgaHHOM OUCUMNIUHDBI
MaTtemaTnyeckun
Takke

cnegylowmnx  OUCUMUNSINH:
OunddepeHumansbHble  ypaBHEHUS, a
NporpamMmMmMpoBaHnS.

11. MnaHupyemMble pe3ynbTaTbl O0y4YeHUSA MO AUCLUNIMHE/MOAYNIO (3HaHUA, YMEeHUA,
HaBblKW), COOTHECEHHbIE C NIIaHUPYEeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenibHOM

GasupyeTcs Ha 3HaHUSX,
aHanms,

nporpamMmmbl (KOMNETEHUUAMU BbINYCKHUKOB):

Anrebpa n
npegnonaraet  xopoluune

Kon Ha3saHue Kog(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUs
KOMMEeTeHUMn
3Hamb: OCHOBHble Knaccbl METOAOB
MaTtemaTU4ecKoro MoLEeNMPoBaHNA 1
NPUHLUUNBI OpPMMPOBaHUSA
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 obocHoBaHMsi Heobxoaumon
anropuTMMYeCcKoro
nHdopmauum.
MO ENMPOBaHMS. :
Bnadempb: 3HaHusiMM B obnacTtu
MeTod0B MaTemMaTU4eckoro 7]
anropnuTMMYECKoro MogenmpoBaHus.
CnocobeH 3Hamp: obwue noHATMA  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 | coBpemMeHHbIN MeToAbl NPUMEHUTENbHO K 3a4a4am MexaHUKu.
MaTeMaTU4YeCKNn OrlK-2.2 | maTemaTunyeckoro YMemb: NpoBecTM aHanu3 3agayu,
annapar B Hay4Ho- " OCyLLeCTBMTb €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.
3Hameb: OCHOBHbIE NPUHLAMbI
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/vyac. 5,5/198 (5 cemectp); 5,5/198 (6

cemecTp)

MOMYYEHHbIX MPU  U3YyYeHUM
reomeTpus,




dopma NpomMeXyToOYHOM aTTecTauum:
5 cemecTp — aK3aMmeH, 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
nexkummn 64 32 32
B TOM yucne: npakTuyeckme 64 32 32
nabopaTtopHbie 64 32 32
CamocTosiTensHasa pabota 132 66 66
dopma NpomMexyTo4HOM aTTecTaLmm 72 36 36
(3ayem — 0 yac. / s3k3ameH — 36 yac.)
Utoro: 396 198 198
13.1. CopgepxaHue AUCLUUNIUHbBI
Peannsauus
HanmeHoBaHue pasaena
OUCLMNITUHBI
n/n pasgena CopepxaHve pasgena QUCUUNIvHLI
ANCUUNNNHBI C nomotblo
OHITaMnH-
Kypca, QYMK
1. Nlekuum
OcHoBbl WcTopuueckne ceegeHmns 0 pa3BmMTum 3TOro pasgena
1.1 BbIYUCTIUTENBHOIO npuKNagHon matematuku. Ponb 1 MecTo YncneHHbIx
3KCnepuMeHTa METOAOB B CUCTEME MaTEMaTU4eckoro obpasoBaHus.
3 NcTouHMKM 1 knaccudukaums norpewHocTen
1.2 TIeMEHTSI Teopyn pesynbTaTta Bbl4MCNEeHUA. Tunbl NOrpeLHOCTEN.
norpeLuHocTen ,
Oco6eHHOCTM MALLMHHON apUdMETUKMN.
LU-pasnoxeHne matpuubl. Metog Maycca pelueHus
CUCTEM JTMHENHbIX ypaBHeHMN. OByCrNoBNEHHOCTb
YucneHHble MeToabl | cUCTEM NMMHENHbIX ypaBHeHu. MeToa nporoHkn. QR-
1.3 nVHenHon anrebpsbl pasnoxeHune matpuubl. OpToroHanbHble MaTPULbl U UX
csouncTea. MaTpuubl BpaleHun n otpaxeHun. Metoz
oTpaxeHun. Metoa BpaweHuni. YacTnyHble Nnpobnemsl
CODCTBEHHbIX 3HAYEHWN.
MTepaunoHHble MeTofbl YTOYHEHUSA KOPHEN YPaBHEHUN.
YucneHHble MeToAbl MeTop npocTbix uTepaunin. Metop HetotoHa. Metop
1.4 | peleHnsa HEMMHENHbIX | Cekywmx. NTepaunoHHble MeToabl A4S CUCTEM moodle
YpaBHEHUA N CUCTEM | HENUHEWHBIX ypaBHeHUn. MeToz NpocThbIX uTepauni. (YncneHHble
MeTtoa HetoToHa. MeTtog cnycka. meToAb!)
MpubnuxeHne dyHKUWI anrebpanyeckumm edu.vsu.ru
MHoroyneHamu. NocTpoeHne NHTEPNONALNOHHOIO
YucneHHble MeTodbl | MHOrouyrieHa MeTogoM HeonpeaenéHHbIX
15 npuenmxeHns K03 pMUNEHTOB. NHTEPNONALNOHHBIA MHOrOYEH
‘ YHKLNIA Jlarpanxa. MHTepnonsaumMoHHbIA MHOro4neH HetoToHa.
MeTog HaMmeHbLIMX kBagpaToB. O6paboTka
3KCMEepMMEHTArbHbIX AAaHHbBIX MO METOAY HaMMEHbLLNX
kBagpatoB. [NpnbnmkeHne PyHKUMM cnnaHamu.
MeToabl YncneHHoro anddepeHUnpoBaHnsa Ha OCHoBe
YncneHHoe KOHEYHbIX pasHocTeln. OueHka norpewHocTn. MeTtogbl
16 andpdepeHumnpoBaHue | YucneHHoro avddepeHunpoBaHnst Ha OCHOBE
' N UHTErpmMpoBaHue WHTEPMNONALNOHHBIX MHOrouneHoB. Metoabl
NPUGMMKEHHOTO BbIMUCIIEHNST ONpPeaenéHHbIX
WHTErpanos.
17 YucneHHble metoabl | OgHolwaroBble MeToabl pelleHus 3agaydm Kowwm ans
) peLueHus 06bIKHOBEHHbIX AndpdepeHLManbHbIX YpaBHEHUIA U




OOBbIKHOBEHHbIX
andhdepeHumanbHbIX
ypaBHEHUN

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

1.8

YucneHHble meToabl
pelleHna 3agad
MaTeMaTU4YeCcKon
PU3NKN.

MpocTenwag siBHas pasHOCTHaA cxema B criyyae
3agaym Kowwm ansa ypaBHeHUs TennonpoBOAHOCTN.
MpocTenwasn HesiBHas pa3HOCTHas cxema B cryyae
HayanbHO-KpaeBoW 3aAauv Ans ypaBHEHNS
TennonpoBOAHOCTN. Pa3HOCTHasA cxema «KpecT» B
crnyyae HavanbHO-KpaeBoW 3a4ayv AN BOTHOBOMO
ypaBHeHus. Pa3HOCTHasi CxeMa «KpecT» B criyyae
3agaum [upuxne ans ypasHeHus lMyaccoHa.
Annpokcumaumsa guddepeHLmanbHOro ypaBsHeHus n
KpaeBoro ycrioBusi B NPAMOYrOfbHbIX U
HenpsAMoyronbHbIX obnacTax. MNprHLMN 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. [inckpetHoe
npeobpasoBaHne Pypbe. beicTpoe npeobpasosaHue
dypbe.

. MpakTnyeckue 3aHATUA

2.1

OnemMeHTbl Teopun
norpeLuHocTen

MCTOpVI‘-IeCKVIe cBeaeHnA O pa3BUTUK ITOIo pasgena
I'IpVIKJ'Iap,HOIZ MaTtemaTuku. Ponb 1 MECTO YMCNEHHbIX
MeToJoB B CUCTEeME MaTeMaTn4eckoro O6pa3OBaHVIF|.

2.2

YucneHHble meToabl
nuHenHon anredpsbl

LU-pasnoxeHune matpuubl. MeTtoa Maycca pelueHns
CUCTEM JTMHEeNHbIX ypaBHeHun. OBycrnoBneHHOCTb
CUCTEM JIMHeNHbIX ypaBHeHun. MeTtog nporoHku. QR-
pasnoxeHne matpuubl. OpTOroHanbHble MaTpuLbl U NX
cBoncTBa. MaTpuubl BpawleHun n otTpaxeHun. Metop
oTpaxeHun. MeTtoa BpalleHuiA. YacTuyHble NpobremMsl
CODCTBEHHbIX 3HAYEHU.

2.3

YuncrneHHble meToabl
npuenmxeHns
dyHKUMN

MpubnwxeHne yHKuM anredbpanyeckumm
MHoroyneHamu. NocTpoeHne NHTePNONALNOHHOIO
MHOroyrieHa MeTooM HeonpeaenéHHbIX

K03t pMUNEHTOB. NHTEPNONALMNOHHBIA MHOrOYEH
JlarpaHxa. VIHTepnonaunoHHbIn MHorovneH HetoToHa.
MeTog HammeHbLIMX kBagpaTos. [NpubnuxeHne
PYHKUMKN cnnanHamu.

2.4

YucneHHble MeToab!
peLueHus
0BObIKHOBEHHbIX
andbdepeHumanbHbIX
ypaBHeHui

AHbIV MeTOA Dnnepa. JlokanbHas 1 nonHas
norpeLLHoOCTb ABHOro MeTofda dnnepa. HesBHbIM MeToq
Ownnepa. Metoapbl PyHre — Kytta. MeTtoabl
NPUBAMKEHHOIO peLleHns KpaeBblX 3a4ay Ans
00ObIKHOBEHHbIX AnddepeHLManbHbIX ypaBHEHWI
BTOpOro nopsaka. Metoa cetok. Metoa npucTpernku.

2.5

YncneHHble meToabl
pelleHna 3agad
MaTeMaTU4YeCKon
PU3NKN.

lMpocTeniwas HesiBHas pasHOCTHas cxema B cry4yae
HavyanbHO-KpaeBoOW 3afayun ons ypaBHeHUs
TEnnonpoBOAHOCTU. PasHOCTHasa cxema «KpecT» B
cnyyae HavarnbHO-KpaeBoOn 3afayn Ans BOSTHOBOIO
ypaBHeHusl. PasHOCTHasa cxemMa «KpecT» B cnyvae
3agauv Oupuxne ons ypasHeHuna NyaccoHa.
Annpokcumaumsa guddepeHumanbHOro ypasHeHus n
KpaeBoro ycrioBus B NPSAMOYroSibHbIX U
HenpsAMoyronbHbIX obnacTax. MNpuHUMn Makcumyma Ans
CETOYHbIX peLleHNA. YCTOMUYMBOCTb CXEMbI «KPECT».
MeToabl pelleHNsi CUCTEMbI CETOYHbIX YPaBHEHUN B
crnyyae cxembl «KpecT» Ans ypaBHeHus [yaccoHa.
MeToA NpocTon UTepaumu, CXOAMMOCTb MeToAa.

moodle
(YvucneHHble
MeToAbl)
edu.vsu.ru




. JlTabopaTtopHble paboTbl

YucneHHbie MeToabl

MeTopg "aycca pelueHns CUCTEM NIUHENHbIX YPaBHEHWN.
MeTopg nporoHku. QR-pasnoxeHne matpuubl. MaTpuubl

3.1 nHeHon anrebpsbl BpaLleHun n otpaxeHun. Metog otpaxeHuin. Metop,
BpaLLeHun. YactuyHble npobnemsl COGCTBEHHbIX
3HaYEHUMN.
MeTog npocTbix uTepaumn. Meton HbioToHa. MeTtopg
YucneHHble MeToabl
N cekywimx. WTepaunMoHHble MeToAabl  Ans  CUCTEM
3.2 peLleHnsa HenMHenHbIX . o o
N HenuHeWHbIX ypaBHeHuA. MeTon NpOCTbIX UTepaunn.
YpaBHEHUN N CUCTEM
MeTtoa HetoToHa. MeTog cnycka.
YucneHHoe MeToabl NpUBAMKEHHOTO BbIYMCNEHNST ONpeaenEHHbIX
3.3 | audpepeHumpoBaHue | MHTerparnos.
W NHTErpMpoBaHue _ _ _ _ moodle
YncneHHble meToabl | ABHbIV MeTog dnnepa. HesiBHbIN MeTof Ovinepa. (YucnenHble
peLleHna MeToabl PyHre — KytTa. MeToapbl NpubAmkEHHOro "(’j'emﬂb')
3.4 06bIKHOBEHHbIX peLleHnst KpaeBblX 3aAay Anst 06bIKHOBEHHbIX edu.vsu.ru
andbdepeHumaneHbiX | auddepeHumnanbHbIX YpaBHEHWIA BTOPOro NOpsAKa.
ypaBHEHWUN MeTog npucTpenku.
PasHocTHass cxema «KpecT» B CIydae Ha4arbHO-
KpaeBon 3agjadn  Ons BOJIHOBOMO  YpaBHEHWS.
YucneHHble MeToabl PasHoCcTHas cxema «KpecT» B criydyae 3agauv Oupuxne
pelleHna 3agad ans ypaBHeHnA MyaccoHa. Annpokcumanms
3.5 MaTeMaTn4eckon anddepeHunanbHOro ypaBHeH!S U KpaeBoro yCcrioBums B
PU3NKN. NPSAMOYFOfIbHbIX M HEMPSMOYronbHbIX  obnacTax.
MeToabl pelleHnss CUCTEMbl CETOYHbIX YpPaBHEHUN B
cnydyae CxXeMmbl «KpecT» [Ons ypaBHeHusi [lyaccoHa.
MeTopg npocTon ntepauumu.
13.2. Tembl (pasgenbl) AUCUUNIIUHBbI U BUAbI 3aHATUNA
Bugbl 3aHaTui (YacoB)
HanmeHoBaHve TeMmbl
Ne JlabopaTopHbl | CamocTosiTernbHa
(pasgena) MpakTnyeckune
n/n JNlekuun e 2| Bcero
AVCLUMNITNHBI 3aHATUSA
3aHATUS paboTta
OcHoBbI
1 | BbIYUCIINTENBLHOIO 2 0 0 6 8
3KcnepuMeHTa
OnemeHTbl TEOpUM
2 op 4 6 0 6 16
NOrpeLuHOCTEN
YucneHHble MeToab!
3 SHHb A 12 12 18 24 66
nvHenHomn anrebpobl
YucneHHble MeToab!
4 | pelleHNs HeNMMHEeNHbIX 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
W NHTErpMpoBaHue
YuncneHHble meToabl
peLleHns
7 | OBbIKHOBEHHbIX 16 16 16 35 83
andbdepeHumanbHbIX
ypaBHEHUN
YncneHHble meToabl
eLleHns 3agad
g P Aad 16 16 16 35 83
MaTemMaTu4ecKomn
PU3NKK
Wtoro: 64 64 64 132 324

14. MeToaM4ecKue yKkasaHus Ansi 00y4alroLWmxcsa N0 OCBOEHUIO AUCLIUMIIUHDbI




[na ycnewHoro oCBOEHUA ANCUUNNUHBI «YMCNeHHble MeTOoabl» CTYAEHT LOSKEH perynsipHo
paboTaTb C KOHCMEKTaMM NEKUUA 1 NPEeANoXeHHON NEeKTOPOM NUTepaTypon, akTMBHO paboTaTb
Ha NpPaKTUYECKNX 3aHATMAX, BbIMNOMHATbL OOMAallHWE 3adaHus, CBOEBPEMEHHO BbINOSHATD
nabopaTopHble 3afaHus, nocewlatb KOHCynbTauuuM B Criydae BO3HMKHOBEHUS BOMPOCOB W
3aTpygHEHUN.

Mpn MCNONb30BaHUN AUCTAHLMOHHBIX OOpa3oBaTEeNbHbIX TEXHOMOMMMN U 3NEKTPOHHOIO
oby4yeHnsa BbINOMHATbL BCe YyKasaHus npenogasaTenen no pabote Ha LMS-nnatdgopwme,
CBOEBPEMEHHO noakmntoyatbes K online-3aHaTnsam, cobnogatb pekoMeHaaumm no opraHm3aumm
CaMOCTOATENBHOM PaboTbI.

15. lNepeyeHb OCHOBHOW W [AONOSNIHUTENLHOM §nUTEpaTypbl, PECYpPCOB WHTEPHET,
|-|e06xop,wa|x AnAa oCBOeHUsaA goNCumniuHbI

a) ocHoBHasi nuTepartypa:

Ne

n/n NcTo4vHmK
Oemunposuy, B. IN. OcHoBbI BblMMCUTENBHOW MaTeMaTuku: yuebHoe nocobue / b. M. Jemuaosuy, U.
1 A. MapoH. — 8-e uapg,., ctep. — CaHkT-leTepbypr : JlaHb, 2021. — 672 c. — ISBN 978-5-8114-0695-

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

Oemngosny, B. . YncneHHble meTodbl aHanuaa. MNpubnmxkerne dyHKUMA, anddepeHumansHble 1
WHTerpanbHble ypaBHeHUs: y4ebHoe nocobue / b. . Oemnaosud, L. A. MapoH, 3. 3. LLlysanosa. —
2 | 5-e n3ga., ctep. — Cankr-lMeTepbypr : NaHb, 2021. — 400 c. — ISBN 978-5-8114-0799-6. — TekcT :
3NEKTPOHHbIN // JlaHb : anekTpoHHO-6nbnuoteyHasa cuctema. — URL:
https://e.lanbook.com/book/167810

Amocoe A. A. BbluucnutenesHble metoabl / A. A. Amocos, 0. A. [lybuHckui, H. B. KonyeHoBa. —
Mocksa : INlaHb, 2014. — 672 c.

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

6) gononHuTenbHasa nuTeparypa:
Ne

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

1 | = 9-e n3g. — Mocksa : JlabopaTopusi 3HaHun, 2020. — 636 ¢. — ISBN 978-5-00101-836-0. —
TekcT : aneKTpoHHbIN // IlaHb : aneKkTpoHHO-6nbnmoTeyHas 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. — Mocksa : Hayka : ®uamatnut, 1989. — 429 c.
Camapckun A. A. 3agaym n ynpaxHeHus No YUCrneHHbIM meTogam: y4eb. nocobue /

5 | A. A. Camapckun, . H. Babuweswny, E. A. Camapckas. — Mocksa : 9guTtopuan YPCC, 2000. -
207 c.

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

6 A. B. JlanuH, E. B. YnxkoHkoB ; noa ped. 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 [n gp.] ;

nog pea. Y. I'. NMupymosa. — Mockea : [Apodha, 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 :
MuamemayanbHble 3aganus / coct. B. B. KopayHuHa, 3. A. lWabyHuHa. — BopoHex, 2005. — 31 c.
MeToa auddepeHUnanbHON NPOroHKN peLleHns KpaeBbiX 3a4ad Ans 0ObIKHOBEHHbIX

11 | anddepeHumnanbHbIX ypaBHeHWI: y4eb.-meTod. nocobue / cocT. B. B. KopayHuHa, 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 YUCIEHHBIM METO4AaM: UHTEPMNONMPOBaHe Kybnyecknmm
12 | cnnaHamu: y4eb.-meToq. nocobue / cocT. B.B.Kop3yHuHa, 3.A.LLlabyHnHa.— BopoHex;
MN3gaTtenbckun gom BIY, 2020.— 24 c.

B) MH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchbl (oumumnaneHble pecypebl UHTEPHET)™:
Ne
n/n
13 | www.lib.vsu.ru — 3oHanbHasa Hay4Has 6ubnunoteka BI'Y

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

Kop3ayHuHa B. B. JlTabopaTopHbIi NpakTUKyM MO YMCIIEHHbIM MeToaaM: y4eb. nocobue. Y. 1 :

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

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

Kop3ayHuHa B. B. JlTabopaTopHbI NpakTUKyM MO YMCHIEHHbIM MeToAaM: y4eb. nocobue. Y. 2 :

16 | nameuayaneHble 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 YMCIIEHHBIM METOAAM: YPaBHEHUSA MaTeMaTUYECKON
usnkm : metog. nocobue ansa sy3os / B. B. Kop3yHuHa, 3. A. WabyHuHa, [. B. Wapyna. —
BopoHex : J1OIN BI'Y, 2006. — 22 c.

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

JlTabopaTopHble 3aHATMSA MO YMCMEHHBIM METOA4AM: MHTEPMNONMPOBAHME U NPUBNMKEHNE PYHKLNN :
yyeb.-meToa. nocobue. Y. 1. Teopus / B. B. KopsyHuHa, K. I1. Jlasapes, 3. A. labyHuHa. —
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: UHTEPMONMPOBAHNE N NPUONVKEHNE PYHKLNN :
y4eb.-meToa. nocobue. Y. 2. MnameuayanbHble 3agaHus / B. B. Kop3yHuHa, K. I1. Jlazapes,

3. A. labyHuHa. — BopoHex : MagaTenbckun gom BI'Y, 2014. — 19 c.

Pexum 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.lUabyHnHa. — 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.lLlabyHuHa. — BopoHex, 2021. — 31 c.

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

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

YucneHHble metoasl (MMU) 2021- 2022 / lWabyHunHa 3.A. — O6pasoBaTenbHbIv nopTtan

21 | «3neKTpoHHbIM yHMBepcuTeT BI'Y» — Pexxum goctyna:
https://edu.vsu.ru/course/view.php?id=18134

* BHauane ykasbiBaloTca 3BC, ¢ KoTopbiMU uMetoTca foroBopa y BlY, 3aTeM OTKpbITble 3NEKTPOHHO-
obpaszoBaTernbHble pecypchl

Pecypc

17

18

19

21

20

16. lMepeyeHb y4yeOGHO-meTOAMYECKOro obecneyvyeHUs ANA CaMOCTOATENIbLHOM pPaboThbl
(yyebHO-MeTOOMYECKME peKkomMeHdauuu, nocobus, 3afaqHuku, MeToaMYecKMe yKasaHus Mo
BbIMOSTHEHUIO NMPAKTUYECKUX (KOHTPOMbHBIX) paboT u Ap.)

Ne n/n McToYHMK
YucneHHoe pelueHne 3agayun Kowm ans obbikHOBEHHbIX AnddepeHLmanbHbIX ypaBHEHNI
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 o6bIkKHOBEHHbIX AnddepeHLManbHbIX ypaBHEHWN

2 MeTofgamu Tuna PyHre-KyTTa: metod. ykaszaHus no Kypcy «YucneHHole metodbi». Y. 2 :
MuausmgyanbHble 3aganus / coct. B. B. KopayHuHa, 3. A. WabyHuHa. — BopoHex, 2005. — 31 c.
MeTog anddepeHumnansHOM NPOroHKM peLleHns KpaeBbix 3agay A1 OObIKHOBEHHbIX

3 anddepeHumanbHbIX ypaBHeHu: y4eb.-meToa. nocobue / cocT. B. B. Kop3yHuHa,

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

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

Kop3yHuHa B. B. JTabopaTopHbIi NPaKTUKyM MO YUCIIEHHBbIM MeTogaM: y4eb. nocobue. Y. 2 :
NuausuayanbHble 3aganus / B. B. KopayHuHa, 3. A. lHabyHuHa. — Boponex : WML BI'Y, 2011.
6 KopsyHuHa B. B. JlabopaTopHbIi NpakTykyM N0 YUCNIEHHbIM METOAaM: YPaBHEHUS



https://lanbook.lib.vsu.ru/books/element.php?pl1_cid=25&pl1_id=54
http://www.lib.vsu.ru/elib/texts/method/vsu/m11-139.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m11-140.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/may07053.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m14-92.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m14-93.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m19-243.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m19-243.pdf
https://edu.moodle.ru/
https://edu.vsu.ru/course/view.php?id=18134

MaTemMaTu4eckon uank1 : MeTod. nocodbme ans Bysos / B. B. KopayHuHa, 3. A. LLlabyHuHa,
[. B. Wapypa. — Boponex : JIOIN BI'Y, 2006. - 22 c.

JlaGopaTtopHble 3aHATHS MO YMCMEHHBIM METOA4AM: MHTEPMONUPOBaHKE U NPUBNKeHne

7 dyHKUMR: y4eb.-meToa. nocodue. Y. 1. Teopus / B. B. KopayHuHa, 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. MUHamnesmayaneHsle 3agaHus / 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.lLlabyHnHa. — BopoHex, 2019. — 26 c.
JlabopaTopHbI NpaKkTUKYM MO YNCIEeHHbIM MeToaam. Metoa npuctpenku. YacTb 2.

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

JlaGopaTopHbIN NPaKTUKyM MO YACIIEHHBIM METOAAM: UHTEPNONMPOBaHNE KyOU4eckumm
11 cnnanHamu: y4eb.-meTtog. nocobue / cocT. B.B.KopayHuHa, 3.A.lLlabyHnHa.— BopoHex;
MN3paTtenbckuin gom BIY, 2020.— 24 c.

17. UHcpopmMaLMOHHbIE TeXHONOrMU, UCnonb3yeMblie ANA peanu3auum y4ebHom
AUNCLUMNNUHBI, BKIOYasa nporpaMmMHoe obecneyeHne u MHoOpMaLMOHHO-CNpaBOYHble
cuctembl (NMpu He06XO0AMMOCTH)

Mpn peanuzauum y4ebHOM AUCUMUNNUHBLI UCMOSb3YOTCA MH(OPMAaLMNOHHbIE 3NEKTPOHHO-
obpasoBaTtenbHble pecypcbl Www.liv.vsu.ru un https://e.lanbook.com.

OucumnnuHa peanuayetcd C MNPUMEHEHUEM 3MEKTPOHHOro O0byyeHus U ANCTaHUMOHHBLIX
obpasoBaTtenbHbIX TeXHONOrMn. [ns opraHM3auumn 3aHATUA PEKOMEHAOBaH OHManH-KypC
«YucneHHble MeTogbl  (MpyKNagHas MaTtemMaTtvka)», pasMelleHHbIn Ha nnatdopme
OnekTpoHHoro yHuBepcuteTa BI'Y (LMS moodle), a Takke VIHTepHeT-pecypcbl, NPUBEAEHHbIE B
n.15s.

18. MaTepnanbHoO-TeXHU4YECKoe obecneyeHme ANCUUNIINHDI:

Mebenb n obopyaoBaHue

| NporpammHoe o6ecneyeHne

Jlekuun

CneumanunsmpoBaHHas mebens,
KoMnbtoTep (HOYTOYK),
MynbTUMeauninHoe o6opyaoBaHne
(npoekTop, akpaH, cpeacTea
3BYKOBOCMpPOU3BeaeHus).

YuebHasa ayantopusi: cneumnanmavpoBaHHasa mebernb,
KoMnbloTep (HOyTOYK), MynbTUMeaniiHoe obopyagoBaHve
(npoekTop, aKkpaH, cpeacTBa 3ByKOBOCNPOU3BELEHUS),
Aocka (Menosas nnvm MapkepHas).

OC Windows 8 (10), nHtepHeT-6pay3sep (Google Chrome,
Mozilla Firefox), MO Adobe Reader, nakeT cTaHOapTHbIX
OOMCHBIX NPUNOXEeHUN Ans paboTbl C AOKYMEHTaMun

lMpakTnyeckue 3aHATUA

CneumanunsmpoBaHHas mebenb,
KoMnbtoTep (HOYTOYK),
MynbTUMeaunnHoe obopyaoBaHve
(npoekTop, akpaH, cpeacTea
3BYKOBOCMpPOU3BeaeHs).

YuebHasa ayantopusi: cneumnanmavpoBaHHasa meberns,
KoMnbloTep (HOyTOYK), MynbTMMeaniiHoe obopyagoBaHve
(npoekTop, aKpaH, cpeacTBa 3BYKOBOCNPOM3BEAEHNS),
Aocka (MenoBas unvM MapkepHas).

OC Windows 8 (10), nuHtepHeT-6pay3sep (Google Chrome,
Mozilla Firefox), MO Adobe Reader, nakeT cTaHOapTHbIX
OPUCHBIX MPUNOXEHUIN AN paboTbl C JOKYMEHTamMu

JlabopaTopHble 3aHATUA

CneumanusupoBaHHas mebenb,
KkoMnbtoTep (HOYTOYK),
MynbTUMeaunHoe o6opynoBaHune
(npoekTop, akpaH, cpeacTaa
3BYKOBOCMPOM3BEOEHNS),
nepcoHarnbHble KOMMbIOTEPDI ANS
NHAMBUAYansHoOW paboThbl.

YyebHas aygutopusa ang npoBeaeHUs NpakTU4eCcKnX
3aHATUI: cneunanuanpoBaHHasa Meberb, NepcoHarbHble
KOMMNbIOTEPDI B KONMYecTse, obecneynsaroLLem
BO3MOXXHOCTb UHAMBMAYaNbHON paboThbl.

OC Windows 8 (10), nHtepHeT-6pay3sep (Google Chrome,
Mozilla Firefox), MO Adobe Reader, nakeT cTaHOapTHbIX
OOUCHBIX NPUIOXEHUA [Na paboTbl C AOKYMEHTaMWu,
Tabnmuamn (MS Office, MonOdwmc, LibreOffice), Free
Pascal, Microsoft Visual Studio Community Edition).



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

19. OueHo4HbIe cpeacTBa ANs NPoBeAEeHUA TeKYLen U NPOMEXYTOYHOM aTTecTauum

HanmeHoBaHue pasgena WHavkaTtop(e) OueHouHble cpeacTsa

Ne KomneTteHuus OOCTMKEHUS

ancumnnuHel (Mogyns)
KOMMNeTeHL M

1 OCHOBbI BbIYNCIIUTENBHOTO OMNK-2.3 Onpoc
3KCnepumeHTa
QnemMeHTbI Teopum Mpakruko-

2 op OriK-2.3 OpPUEHTMPOBaHHbLIE
norpeLuHocTen

3agjaHus
YuncneHHble MeToabl NMMHEAHON JlabopaTopHas paboTa Ne1,

3 OrK-2.2
anrebpsbl KoHTponbHas paboTa
UuncneHHble MeToabl peLleHns

4 | HEnVHEeNHbIX YpaBHEHUN OriK-2.2 JlabopaTopHasi paboTta Ne2
N cUCcTeEM

: KoHTponbHas pabora,
5 ;Mmcgﬁ;:(:f;;e(;oﬂi' it OfK-2 OriK-2.2 JlabopaTopHasi paboTa Ne3,
P yHKU JlabopaTtopHas pabota Ne4
YuncneHHoe MpakTuko-

6 | anddepeHumpoBaHme n OriK-2.2 OPVEHTMPOBaHHbIE 3a4aHnNs
WHTErpupoBaHue JlabopaTtopHas pabota Ne5
YuncneHHble MeToapbl peLleHns JlabopaTopHasi paboTbl Ne6,

7 | 0BbIKHOBEHHBbIX OriK-2.2 JlabopatopHas pabota Ne7,
anddepeHumnanbHbiX ypaBHEHNN KoHTponbHas pabota
YncneHHble meToabl pevLueva OriK-2.1, NaGopaTopHas paGoTa Ne8,

8 | 3apay maTemaTu4eckon OrK-2.2, KoHTDONLHAs paBoTa
hr3nKn OlK-2.3 P P

MNepeyeHb BONPOCOB,

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

n3mepuTenbHble MaTepuansbl

20. TunoBble OLEHOYHbIEe cCpeaAcTBa U MeToAnYecKne MaTtepuansl, onpegensioLime
npoueaypbl OUeHUBaHUsA

OueHka 3HaHu1, YMEHUIN U HaBbIKOB, XapakTepuayroLwasi aTanbl OPMUPOBAHUA KOMMETEHLNA B
paMKax W3y4YeHUs OUCLUUNIIMHBbI OCYLLECTBMSETCA B X04€ TeKywenh U MNPOMEXYTOYHOM
aTTectauun. Tekywaa aTtrectauusi NPoBOAMTCA B COOTBETCTBUWM C [lonoxeHuem O Tekylien
aTTectauum obyyawwmxcs no nporpammam  Bbicwero obpasoBaHuss  BopoHexckoro
rocygapCTBEHHOrO yHuBepcuteTa. Tekylwlaa artrectaums nposoautcs B ¢oopmax: YCTHOro
onpoca, KOHTPOSibHbIX  pPaboT, BbLINOMIHEHWUS  MPAKTUKO-OPUEHTUPOBAHHBIX  3adaHun,
nabopatopHbIx paboT. Kputepun oueHnBaHus npuseneHbl HUxe. MNpomexyTodHasa atTectaums
NpoBOAMTCA B COOTBETCTBMM C [ONOXEHNEM O MPOMEXYTOUYHON aTTecTauumn obydarowmxecs no
nporpaMmmam BbICLLEro obpasoBaHus. KOHTpOnbHO-n3mMepuTenbHble mMartepuansl
NPOMEXYTOYHOM aTTecTauum BKIOYalT B ceba TeopeTuyeckne BOMPOCHI, MO3BOMSHOLLME
OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHUW WU/UNK NpakTUYeckue 3agaHusi, NO3BOSSIOLME OLEHUTb
cTeneHb CHOPMUPOBAHHOCTU YMEHUM W(MNKN) HaBbIKOB. [1pu OUEHMBaAHUM MNCNOMNb3YHTCSA
KONM4YeCTBEHHbIE LWKarbl OLEeHOK. KpuTtepun oueHnBaHnAa NpuBeaeHbl HUXKE.

20.1 TekywWMn KOHTPOSb YCNeBaeMoCTH
Tekywaa atrectauus OCyLIeCTBRseTCA MO pe3ynbTaTaM BbIMNOMHEHUS KOHTPOMbHbIX pabor,
TeCcTUpoBaHUA n nabopaTopHbIx paborT.

20.1.1 BapmaHTbl KOHTPONbHbIX paboT
BapuaHTt 3apgaHma ana KoHTponbHou pab6otbl Nei

1. Onuwwute, Kak meTopq Maycca 6e3 Bbibopa rmaBHOrO anemMeHTa MoXeT ObiTb NPUMEHEH
AN HAXOXAEeHMA onpeaenuTens MaTpuyubl.



2. Ona puaroHanbHoW matpuubl A MnokaxuTe, 4TO ee 4uUCro OBYCMOBMEHHOCTU He
MEHSIETCSl NPU YMHOXXEHMU Ha HEHYNEBOE YUCIIO.

3. Nyctb A — matpuua pasmepa 2x2, a; #0. Jokasatb, 4to MeToAbl Ako6U U Maycca-
3eitnens Anst cuctembl AX = T cxogsiTest nnm pacxoasitcst OAHOBPEMEHHO.

4. |/|306p33|/|Tb Ha MJI0CKOCTH (p,q) obnacTtb cxoAMMOCTU MeToaa I'IpOCTOVI ntepaunn ans

2
pj, p,q20.

— 0
cuctembl X =BX+ f ,rpe B=
3 0

BapuaHTt 3agaHma ana KoHTponbHOM pa6oTbl Ne2
1. ®yHKumMsa Y =COS X 3agaHa TabnuuHo B Toukax X, =ih, 1=0,...,100, x, =0, X, =3.

KakoBa HanbornbLuas NorpeLHoCcTb Npu noKanbHOW JIMHEMHON NHTEPNONSLUMN B 3TOM
cnyyae?
Mcnonb3ys MHTepnonsAuMOHHbLIM MHOroYneH Jlarpanxa, sbinucatb popmyny s

BblYMCIiEHNA 3Ha4YeHUa COS XiJr1 ) Xi+1 = Xi +§ (CLIVITaeM, YTO 3Ha4YeHusA COS(Xi)

2 2
N3BECTHbI).

2. [Ona tabnuyHo 3agaHHon dpyHkuum | (X) N NpeanoXeHHbIX rPaHNYHbIX YCNoBUIA

( f '(—2) =1 f ”(3) = 3) BbINNCATb CUCTEMY YPaBHEHWI ANS onpeaeneHns KoadpduumneHTos
Kybuyeckoro cnsiarHa (nepBoHayarbHy CUCTEMY, BKIHOYAIOLLYHO BCE HEU3BECTHbIE
KoadppumumeHTsbl). Hemy paBHa Npon3BogHas f'(X) BO BHYTPEHHUX y3rax Tabnuupbl?

X -2 0 3
y -7 0 5

3. NMyctb yHkums f (X) 3agaHa Tabnuuen

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

Wcnonb3ys Haunyylee cpegHekBagpaTuyHoe NpubnmxeHne, annpokCMMUMpoOBaTh ee
MHOrOYNIeHOM MEepPBON CTENEHM.

4. OyHKUMSA f(X) 3apgaHa TabnuyHo B y3nax X,, X, X, (ceTka paBHomepHas). Ncnonb3ays

METOA HeonpeaeneHHbIX KO3MUUMEHTOB, 3anmcaTb NPUBIMKEHHYIO opMyny Ans
BbIYUCIEHUS f"(XO) 1 OLIEHNTb ee NOrpeLLHOCTb.

BapuaHT 3apanusa ana KoHtponbHoun pa6oTtbl Ne3
1. OaHa avddepeHumnansHaa 3agaya u’(x) +3u=3x+1 xe [0,1], u (O) =0wu
annpokcMmMupyloLwas ee pasHoCTHasa 3agaya
Yia —VYia
2h
Yo=0, y,=0. h=1/n.

a) OnpegenuTb NOPSIAOK annpoKCUMaLUn pa3sHOCTHOWN 3aJauu;

6) BUAOM3MEHNTL, ecnn Heo6X0aNUMO, HavasbHble YCNOBUS, YTOObI NONYy4YUTL BTOPOW
NOPSIAOK annpoKcumauuu;

B) 3anmncaTb pacyeTHble hopMynbl 4Ms1 NONYYEHUS PeLUEHNS.

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



1.

1.

3apava Kowwm u'(x) = f (X), X e [0,1], u(O) =0 peluaeTcsl YUCTIEHHO C MOMOLLbHO
meTtoaa PyHre-KyTTa

1
Y= yo+€(K1+4K2+K3)’
K, =hf (X, ¥p).
1 1
K, = hf (x0+5h, yO+EK1j,

K, =hf (x,+h,y, - K, +2K,).

BbluncnuTb NorpeLwHocTb Ha ware ang gaHHoro metoga. CoctaBuTb ABe
anddepeHumanbHble 3agayvum, KOTopble NPU YACTIEHHOM peleHnn ByayT AaBaTb
3apaHee N3BECTHYIO (ONpeaennTb, Kakyr) NOrpeLlHoCTb Ha ware

BapuaHT 3apgaHusa ans KoHtponbHown pa6otbl Ned
Ha  paBHOMepHOM  ceTke {(Xn,tj), X, = nh,t. = Jz‘} NnocTpouTb  MeToaoM

HeornpeneneHHbIX KO3(PMULUMEHTOB Pa3HOCTHYK annpokcumMauuio andpdepeHumnansHoOro

ou ou
ypaBHeHUs —t—a—: f(X,t), a=const Ha 3agaHHOM wabnoHe. Onpegenute

OX

nopAaaokK anrpokcnmMmauunm, MCCﬂeﬂyﬁTe Ha yCTOﬁQMBOCTb no Ha4vanbHbIM OAaHHbIM.

j+l

—yl _
Mpy KaKOM COOTHOLLEHUM WaroB 7w h pasHocTHoe ypasHeHue Jna "o _ f!
h
ou _,ou
annpoKCUMUpyeT B TOUKE (xn,tj) AnddepeHumanbHoOe ypaBHEHWE 8_ +3E = f (X,t)
X

2
o°u

u
[Nsi YNCNEHHOTO peLleHns 3aaa4m a = ky + f (X,t), roe

k >0,k =const, xe[a,b],u(a,t) =g (t),u(b,t)=s,(t),u(x,0)=u(x)
Ha wabroHe
n, j+1

n-1, j+1 ® ® n+l,j+l

n, j

COCTaBUTb PA3HOCTHYHO CXeMy, onmncaTtb asiroOpuTtM HaxoxxXgeHua pelieHus (C‘-ll/lTaTb, 4yTO
Xn - Xn—l - h, tJ _tj—l - T).



20.1.2 Kputepumn oueHNBaAHUA KOHTPOJIbHbIX paboT

OTnnyHo MpaBunbHO pewweHo He meHee 90% 3agaHui
XopoLuo [MpaBubHO pelueHo He MeHee 75% 3agaHun
YA0BNeTBOPUTENBHO MpaBunbHO pelieHo He meHee 50% 3agaHun
HeyanoBneTBoputensHo MpaBunbHO pewweHo meHee 50% 3agaHun

20.1.3 BapuaHTbl 3agaH1Mi AnA nabopatopHbIX paboT

Mpy n3yyveHnn ancumninHel NpegyCcMOTPEHbI crieayrowme nabopatopHble paboTbl:
NNa6opaTtopHas pabota Ne1: YncneHHble MeToabl NMMHENHOW anrebpbl;
JTabopaTopHas pabota Ne2: PelueHne HENMMHENHbIX YyPaBHEHUI U CUCTEM,;
INNaGopaTtopHas paboTta Ne3: MHTepnonupoBaHne pyHKUWIA;

JTa6opaTopHas pabota Ne4: [locTpoeHune Kybrnyeckoro cnnanHa;

INNaGopaTtopHas paboTta Ne5: Metoabl NpMbnMXeHHOro BblYMCNEHNSA OnpeaeneHHbIX
WHTEerpanos;

NNa6opaTtopHas pabota Ne6: YncneHHoe pelleHne 3agaym Kowwm ans oObIKHOBEHHbIX
AnddpepeHumarnbHbIX ypaBHeHU meTogamu Tvna PyHre-KyTTa;

INabopaTopHasa pabota Ne7: PelieHune KpaeBblx 3agad Ans 0ObIKHOBEHHbIX
AnddpepeHumarnbHbIX YpaBHEHUIA METOL0M MPUCTPENKY,

JNTabopaTopHas pabota Ne8: UncneHHble MeTOAbI peLleHNs 3aay ypaBHEHU
MaTeMaTU4eckon U3NKN.

Mpumepbl BapuaHTOB 3aaaHun AnsA nabopatopHbIX paboT

Na6opartopHasa pa6oTta Ne 6
Tema: YucneHHoe peweHue 3apgaum Kowwum ans obblKkHOBEHHbIX AuddepeHUnanbHbIX
ypaBHeHMK meTtogamu Tuna PyHre-Kytra.

3apaHue 10. (OcTanbHble BapuaHTel cMoTpu B: KopsyHuHa B. B. JTabopamopHblill IpakmuKym fo YucrieHHbIM
memodam : y4eb. nocobue. Y. 2 : MIHOusudyarnbHbie 3adaHusi / B. B. Kop3ayHuHa, 3. A. LLlabyHuHa. — BopoHex :
uriy Bry, 2011.

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

PeweHne 3agaum Kowwn ¢ 3agaHHON TOYHOCTbIO C aBTOMaTUYECKUM Bbl60pOM wara metoaom
yYABOEHUNA U OeNeHnA Wwara nonosam.

HasHayeHune
NHTerpnpoBaHmne obbIKHOBEHHOIO AnddepeHLnanbLHOro ypaBHEHNS
y'=f(xy), xe[AB] (1)
C HavyanbHbIM yCOBMEM
y(C)=ye,

roe Toyka ¢ conagaet nmbo ¢ Havyanom, NMbo C KOHLOM OTpe3Ka MHTErPUPOBAHUS.
OnucaHne napameTpos.

data — nmsa gpanna NcxogHbIX AaHHbIX;

f — nmsa npoueaypbl — QYHKUMN C ABYMS NapameTpamu,

KoTopasi 4ormkHa 6bITb onncaHa B nporpamme (yHKumns f — BelMMCASIET 3Ha4YeHe NpaBon YacTu
ypaBHeHus (1));

ret — nms ganna BbIXOAHbIX AAHHbIX;

ICod — cnegytoLwime 3Ha4YeHNS:

Icod = 0 — HET oWNBKN, peLleHne Nony4eHo;

Icod = 1 — Tpebyemasi TOMHOCTb HE AOCTUTHYTA, PELUEHNE NOSTYYEHO C MEHbLLEN TOYHOCTLIO;
Icod = 2 — olunbKa BXOAHbIX JaHHbIX.

3ameyaHue O CTPYKType hanna NCXOAHbIX OaHHbIX:
nepsasi ctpoka — 3HaveHus A B,C, Y. ;



BTOpasi cTtpoka — h_. ~ MUHAManbHO [OMYCTUMbIA LIar MHTErpupoBaHus, HaubonbLuee

Aonyctmmoe 3Ha4eHne & abcontoTHOM NnorpeLHoCTNn.

3ameyaHue O CTPYKType BbIXxogHOro camna:

nepBble W nocnegHue CTPOKM - X -KoopauHata TOYKM WHTErpupoBaHWs, MOMyYeHHoe
NPUBNMKEHHOE 3HAYEHME B 3TOWN TOYKE, MUHUMArIbHAs NMOrPELLHOCTb B 3TOM TOYKE;
BTOpasi CTpoka panna — YMCNO TOYEeK WHTErpUPOBaHMS; YUCIIO TOYEK, B KOTOPbIX He

AocTuraeTcs 3agaHHas TOYHOCTb; obLlee KONMYeCcTBO MUHMMArbHbIX LLAros NHTEerpnpoBaHus.

MeTtoa (cm. n. 4 [lMpaktnyeckme cnocobbl OuUeHKM norpewHocT; n.5.1 Metog yaBoeHus u
AerneHus wara nornosnam.)

1) KoHkpeTHbin BuO metoga PyHre-KytTta m cnoco® OueHKM NoKanbHOW MOrpeLuHOCTM
NpUBNMXKEHHOTO peLLIeHNs Ha LWare onpegenseTcsa HomepoM Baliero BapuaHTa.
B-A

2) [dnuHa camoro nepBoro wara nHTerpmpoBaHust 6epeTcsi paBHoM

3) [Ona pocTuxeHus 3adaHHOW ToyHoCTW wwar h B kaxgoi Touke WHTErpupoBaHuUs

Bbl6|/|paeTCFI MeToAOM yaABOEHUA N AeNeHUud Lara nonosnam. Ecnu npn gernieHnn Lwara OH

CTaHOBMTCS MeHblle h ., To AeneHve HegonyCcTMMO W Wwary npuceBamBaeTcs 3HadeHve h . .
4) [Ons kaxgoro BbluucrneHHoro lwara h. OenaeTca npoBepka Ha KOHUE WHTepBana.
MycTb WHTErpupoBaHME MPOUCXOOUT CreBa HanpaBo, Torga MpoBepsieTCs BbIMOSTHEHUS

HepaBeHCTBa B—(Xn —hn)<hmm. Ecnn oHO He ynoBneTBopsieTcA, TO creaylollen TOYKOM

Ha3HavaeTcs X, +h . Ecnv HepaBEHCTBO cnpaBeanunBo, TO AMNst AOCTWKEHWSI KOHLA OTpeska

uHTerpupoBaHna B Heobxogumo coenaTb oaMH unM ABa Wara, YTO pernameHTUpyeTcs
crneayowmmM NpaBunoM:

a) ecnm B—x =2h_, , 10 penaetca aga wara X, , =B—-h_ , X ., =B;
b) ecrm B—X, <1.5h . , To BeinonHseTcs oauH war X, ,, = B;
< B-X,
c) ecm 1.5h , <B-X <2h_ , 1o genaetca gga wara X, = X, + 5 X,., =B.

3ameyaHunsa no NporpaMMmpoBaHMIO.

1.lNocne BbluMCNEHNA o4YepeHOro NPUBMKEHHOrO 3HaYEHMS peLLEHNsT OHO Cpa3y BbIBOOUTCSA
B pain, 3aHMMaTb MalUMHHYK NamsaTb U XpaHeHue MNPUOBNMKEHHbIX 3HAYEHWUA peLLeHus
HeZonyCcTMMO.

2.llenecoobpa3Ho HanucaTb nognporpammy, SBASIOLWYIOCS WHTErpatopoM ypaBHEHUs Ha
OOHOM Luare.

BapuaHTtbl 3agaHuga 10.

BapuaHT MeTtopg PyHre-KyTTa ans peweHus MeTon Pywre-Kytra ansi yrouneHus
peleHns
1 MeTopg BTOpOro nopsigka (69) MeTop yeTBepTOro nopsiaka(28)
2 MeTopa BToporo nopsaaka (20) MeTtopa yeTBepToro nopsigka (26)
3 MeTtopa BTOporo nopsgka (72) MeTopg veTBepTOro nopsgka (27)
4 MeToa BToporo nopsaka (74) MeTtog TpeTbero nopsaka (26)
5 MeTopg yeTtBepToro nopsigka (80) MeTop natoro nopsigka (79)

20.1.4 TecToBble 3aAaHWNA ANA TeKyLWwen aTTecTaumm
1. OlK-1 CnocobeH npumeHsimb hyHOaMeHmarsbHble 3HaHUSl, MOJ1y4eHHbIe 8
obsiacmu Mmamemamu4ecKkux U (unu) ecmecmeeHHbIX HayK, U UCMOoJ/Ib308amb UX 8
npoghbeccuoHasibHol dessmesibHOCMu



Bonpochl ¢ BbIGOpOM oTBeTa

1. Yncnom obycrnoBneHHOCTH MA mMaTpuubl A Ha3blBaeTcA:

a)M, =det(A);

6) M = Alllx]:

o) M =47 1A,

) Ma=[A7].

lMpaBunbHbLIN OTBET: B)

2. Cncrtema nuHenHbIX anrebpandecknx ypaBHeHun  Ax=b nnoxo obycrnosrneHa,

ecnu y maTtpuubl A 3TON CUCTEMbI

a) umcno obycnoBneHHOCTN MHOMO Gorblue eanHULbI;
6) Yncno obycnoBneHHOCTN BN3KO K eANHULE;

B) detA=0;
r) detA=0.

MpaBunbHbIN OTBET: 6)
3. PewaeTtca cuctema nuHenHbIx anrebpanyveckux ypaBHeHun Ax=b. B pesynbtaTte

~

*
HarvgeHo npubnuxkeHHoe peweHne X (X — TovyHOe pelleHMe cucTtembl). Hessaskon
Ha3blBaeTCsa BenMynHa:

a) RZX*—X;
6) R=AX-h;
B) R=AX—X".

MpaBunbHbIK OTBET: 6)

Bonpochbl ¢ BblYMCNEHnEeM oTBeTa
Ona tabnuyHo 3agaHHON OYHKUMK f(X) BbIYUCMNEHO, YTO pasfeneHHast pasHOCTb

f(X,,%X,,X,) =3. Yemy paBHa pasgeneHHas pasHoctb f(2X,,2X,2X,), ecnu
3HaYEHUsA PYHKLMM NPU 3TOM OCTanMCb HEU3MEHHBLIMA?

MpaBunbHbIM oTBeT: 0,75
Ona tabnuyHo 3agaHHON OYHKUMK f(X) BbIYUCNEHO, YTO pasfeneHHast pasHOCTb

f (X, X,» X,) =5. Yemy pasHa paspenenHas pasvocts f (X, +3,X +3,X, +3), ecrm

3Ha4YeHnst PYHKLMM NPU 3TOM OCTanncb HEN3MEHHbIMIN?
MpaBunbHbIN OTBET: 5

OlfK-2 CnocobeH ucnonb3oeamb U adanmupoeamb cyuwecmeyrouue
MamemMamu4eckue MemoObl U cucmeMbl rMpoz2paMMuposaHusi onsi paspabomku u
peaJsiuzayuu as2opummoe peweHus rnPukKIadHbIx 3aday

Bonpochl ¢ BbIGOpOM oTBeTa

1. ®OyHKumA f(X) 3agaHa Tabnvuen mn3 WecTn 3HadeHun. Heobxogumo nocTpouTb
Tabnuuy 4eTBepTbiX MPOM3BOAHbLIX 3TOM (PYHKUMU. YKaXMTE, C MOMOLLbK KaKoro
WHTEPNOMSLUMOHHONO MHOroynieHa MoryT ObiTb MOMyYeHbl (POPMYSibl YUCIIEHHOIO
AnddepeHUMpoBaHUS:



a) VIHTepnonsumoHHbI MHorousneH JlarpaHxa 4 cteneHn

6) VIHTepnonsumMoHHbI MHOrouneH HetoToHa 3 cTeneHu
B) IHTepnonsiUMOHHbIN MHOroYneH JlarpaHxa 2 cteneHu
r) MHTepnonaunoHHbIN MHOroYneH HetoToHa 6 cteneHmn

NMpaBunbHbLIN OTBET: a)

2. OyHKUuA f (X) 3agaHa Tabnuuen ua Tpex 3HavyeHnn. Heobxoanmo nocTpouTb

Tabnuuy BTOPbIX MPOM3BOAHbIX 3TOM PYHKUMKN. YKaXUTE, C MOMOLLIbIO KaKoro
NHTEPNONALMOHHOIO MHOro4YfIeHa MOryT BbITb NOMyYeHbl POPMYIIbl YACTIEHHOTO
anddepeHLMpoBaHUS:

a) UHTEePNONSUMOHHBIN MHOroYneH JlarpaHxa 3cTenexu;

6) MHTEPNONSALUMOHHBIA MHOrOYNEH JlarpaHxa 2 cTenexu;
B) MHTEPMNONAUNOHHBLIN MHOro4YNieH HeloToHa 3 cTeneHu;

) MHTEPMNONSAUMOHHLIN MHOrouYneH JlarpaHxa 1 cteneHmw.
MpaBunbHbIK OTBET: 6)

3. PyHKUMSA f (X) 3agaHa Tabnuuen ns YyeTblpex 3HavyeHuin. Heobxogmmo NoCTPOUTb

Tabnuuy TPeTbMX MPOM3BOAHLIX 3TOM YHKUMK. YKaXuTe, C MNOMOLLbI Kakoro
WHTEPNONSLUMOHHOIO MHOrodnieHa MoryT ©ObiTb MOfnyyYeHbl (OOPMYSbl  YUCIIEHHOIO
AnddepeHUmMpoBaHuS:

a) UHTepPNONSUMOHHBIN MHOroYneH JlarpaHxa 4 ctenexu;

0) MHTEPNONSAUMOHHBIN MHOroYneH JlarpaHxa 3 cTenexu;

B) MHTEPMNONSAUNOHHBIN MHOrOYreH HeloTOHa 2 cTeneHu;

) MHTEPMNONSALMOHHBIA MHOroYneH HotoToHa 5 cteneHn

MpaBunbHbIK OTBET: 6)

4. BolbepuTe npaBunbHoOE YyTBEPXKOEHNE:

a) O6bnactn cxogumocTtn metoga npocrton utepauun (MIMN) n metoga 3enpensa Bcerga
O[ANHAKOBbI;

6) Ecnu MINU cxogutea, To metoq 3engenst pacxoanTcs;

B) Ecnu metoa 3engens cxoguted, To MIMNU pacxogutcs;

r) Obnactu cxogmmoctn MM n metopa 3engens B obwem cnyyae pasnnyHbi.
NMpaBUNbHbLIN OTBET: I)

5. Bbibepute npaBunbHOEe yTBepXXaeHue: Ana TabnuyHo 3agaHHOW (PYHKUUM MOXKHO
NOCTPOUTb €AMHCTBEHHbIN MHTEPMONALMOHHBIA MHOIOYMEH CTENEHM N, €Ccnu

a) Tabnuua cooepXXMT POBHO N Y3r10B MHTEPNONALUK, KOTOPbIE PACMNONOXEHbI B NOPSAKe
BO3pacTaHus;

6) Tabnuua cogepXuT poBHO N+1 y3en MHTEPnonauMu, U cpeau y3noB MHTEPNONALUK
HeT coBnagatoLLmX;

B) Tabnuua cooepXuT poBHO N+1 y3en UHTePnonAuun, U cpeam ysnoB MHTEPnonAuun
€CTb coBnagawoLiue;

r) Tabnuua cogepXXMT poOBHO N Y3MOB MHTEPNONSLMU, U CPEON Y3NOB UHTEPMNONALNN HET
COBMNagaroLLnX.

MpaBunbHbIN OTBET: 0)



6. Bbibepute npaBunbHOe yTBEpXAeHue: Aana TabnuyHo 3agaHHOW (PYHKUMM MOXHO
NOCTPOUTb MHTEPMNONALUMNOHHBIN KyOn4ecKknin cnnamH ToNbKO B TOM criyvyae, ecrnuv

a) Tabnuua CoOepPXMT YeTHOEe YWUCIO Y3foB WHTEprnonsuvMuM, W Ccpeau  Y3roB
WMHTepnonsaumMm ecTb coBnagatowime;

6) Tabnuua copoepXKUT HEeYeTHOE YMCNO Y3MOB WHTEprnonsuMi, W cpean Y3sroB
WMHTEpPNonsuMM HET coBnagaroLLuX;

B) Tabnuua coaepXut He MeHee Tpex Y3NoB UHTEPNONAUNN, KOTOPbIE PacrnoONOXEHbI B
nopsiike CTPOroro Bo3pacTaHus;

r) Tabnvua CcoOepXWUT YeTHOe YMCMO Y3MNOB WHTEpnonsuMuM, W Cpeau  yarnos
WMHTEpPNonsuMu HET coBnagaroLLnX.

NMpaBuUnNbHbLIN OTBET: B)

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

a) y3nbl MHTEPNONSAUMM PaCcMnoNoXnTb B NOPsSAKE BO3paCTaHUS;

6) ecnu B KavecTBe y3noB WHTEPMNONSAUMM B3ATb HYNM MCXOOHOW 3adaHHOW TabnuyHo
dyHKUMN;

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

r) y3nbl MIHTEPNOMNALUN PACMONOXNUTb B NOPsiAKe yOblBaHUS.

MpaBUnNbHbIN OTBET: B)

8. Bbibepute npaBunbHoe yTBepxaeHue: meTon [aycca-3engensi, NPUMEHEHHbIN K
cucTeMe nuHerHbIx anrebpandeckux ypasHeHun Ax=f, (A — HeBblpOXaeHHass maTpuua)
ByneT cxoauTbeca Npy NOOM HavYarnbHOM NPUBNIVXKEHUN, eCnu:

a) xoT4a 6bl 0AHO COBCTBEHHOE 3HAYeHne maTpuubl A No Mmoaynto 6onblue eguHuLbI;

6) matpuua A — maTpuua ¢ guaroHanbHbIM NnpeobnagaHuew;

B) ecnn xoTs Obl OOAHO COGCTBEHHOE 3HayYeHue maTpuubl A N0 MOAYM MEHbLUe
eaVHULbI;

r) maTpuua A BELLECTBEHHaS.

MpaBunbHbIN OTBET: O)

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

4yeTBEepPTbIX MPOU3BOAHbIX 3TOW (PYHKUMU. YKaXKUTE, C MOMOLLbIO KAKOro MHTEPMONSLMOHHOIO
MHOrouneHa MoryT 6biTb Nofy4YeHbl opMyIbl YNCNEHHOMO AN dEPEHUNPOBAHUS:

a) VIHTepnonsiuMoHHbI MHOrousieH HbtoToHa 4 cTeneHu

6) IHTepnonaumMoHHbI MHorouneH JlarpaHxa 3 cteneHn
B) IHTepNONsILMOHHBIN MHOrOYNneH JlarpaHxa 2 cTeneHu
r) MHTepnonaunOHHbIN MHOroYneH HetoToHa 5 ctenexmn
MpaBunbHbIN OTBET: a)

10. Cuctema nuHeNHbIX anrebpanyecknx ypaBHEHUN X=BX+ f pewaeTcs MeToa0oM

NpocTbiXx uWTepauun. HangeHo, 4YTO BCe COOCTBEHHblE 3HA4YeHUsI A MaTpuubl B

B

yOOBNETBOPSAIOT YCroBmio A, e(a; b). Ykaxute, npy kaknx d n D meton Gymet cxoauTbes

B

npu nobomM HavyanbHOM NPUBAMKEHWUMN:
a)a=2b="7;
6) a=—1b=3;



) a=—1b=1;
na=1b=4;

lMpaBuUnNbHbLIA OTBET: B)

11. BblbepuTte npaBunbHoe yTBepXaeHue: MeTon Akobu, NPUMEHEHHbIN K cucteme
nuHenHbIx anrebpauyecknx ypaBHeHun Ax=f, (A — HeBblpoXOeHHas maTtpuua) byger
CXOANTbCA Npu NoboM HavanbHOM NPUBAMXKEHNN, ecnu:

a) ecnu xoTa 6bl oAHO cobCTBEHHOEe 3HayeHwe maTpuubl A no moayno 6Gonblue
eoVHULbI;

6) maTpuua A — matpuua ¢ agnaroHarnbHbIM NpeobnagaHvem;

B) ecnn XxoTs Obl OOAHO COBCTBEHHOE 3HayeHue maTtpuubl A N0 MOAYM MeEHbLue
eavHULbI;

r) maTpuua A BeLLECTBEHHas.

MpaBunbHbIN OTBET: 0)

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

Kybuyeckui cnnamH S(X). BbibepuTe npaBunbHble YTBEPXKAEHNS:
a) S(X) B y3niax TabnuLbl CoBnagaeT co 3HadeHusiMu dyHkumm T (X) ;

0) S(X) HenpepbIBEH BMECTE C NEPBOM M BTOPOM NPOM3BOAHON Ha [a, b};
B) S(X) Bospacraet Ha [a, b};
r) S(X) y6eisaet Ha [a, b]

MpaBunbHbIe OTBETLI: @), 6)

13. Cuctema nuHerHbIXx anrebpavyecknx ypaBHEHUN X=Bx+ f pellaeTcsa MeTonoM

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

B

yOBNETBOPSAIOT YCMOBUMIO /], e(a; b). Ykaxute, npy kakmx @ u D wmerton 6ymer

pacxoanTbes npu nobom Haqar?:HOM NPUBNMKEHUN:
a)a=2;b=5
6) a=—1b=05;
8) a=—0,5;b=1,
na=0,5b=09.

MpaBunbHbIN OTBET: a)

BOI'IpOCbI C BblYucneHmem orTeeTa

1. PelueHne cuctembl NUHENHbIX anrebpanyecknx ypaBHeHUi onpeaenseTcsa no Metoay
npocTon ntepawumm

038
B=% Y
-08 «

YKaxuTe npoMexxyTok (MpomexyTkun) 3HadeHun ans O, ons KoTopbix npouecc oyaeT
pacxogsawmmcs?

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



Mpaeunbbii oteetr:  (—00;—0,6]U[0,6; + o)

2. PelleHune cuctembl NMHENHbIX anrebpanyeckmx ypaBHeHWU onpeaenseTcs no Mmetoay
NPOCTON NTepaumnmn

038
B=% _ 7
-08 «

YKaxxuTe npoMexxyTok (MpomexyTkun) 3HadeHun anst O, ons KoTopbixX npouecc oyaeT
cxogawmumena?

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

MpaBunbHbIN OTBET: (— 0,6; 0,6)

3. PelueHne cucteMbl NMHENHBIX anrebpanyecknx ypaBHeHUi onpeaenseTcs no metoay
npocTon ntepawmm

B[ 0,6
-06 «
Mpu kakux O npouecc byaeT pacxoaammes?

YKaxuTe NpoMexyToK (MpomexyTkun) 3HadeHun ans O , NS KoTopbix npouecc byaeT
pacxogawmnmeca?

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

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

4. PelueHne cucTeMbl NNHEHBIX anreGpanyecknx ypaBHeHWUI onpeaensieTcs no MeToay
npocTon ntepawmm

0,6
B=¢%
-06 «

YKaxnte NnpoMexyToK (MPoMEXyTKN) 3HaveHn ans (X , Ans KoTopbiX npouecc byaet
cxogawmmesn?

X :B)_(+6, roe . aeR.
n+1 n

MpaBUnNbHLIK OTBET: (— 0,8 0,8)

3. OMK-5 CnocobeH pa3pabambieamb an2opummbl U KOMIMbHOMEPHbLIE
npozpamMmbl, NPU200HbLIe OJisl MPaKMuU4YeCKo20 NMPUMeHeHUs

Bonpocbkl ¢ BbIGOpOM oTBeTa

1. Mpun cocTaBneHWM pPasHOCTHLIX CXeM [ONS YpPaBHEHUS C YaCTHbIMM MNPOU3BOAHBLIMM
perynspHbIMU Ha3bIBaKOTCS:
a) y3nbl CETKN, B KOTOPbIX pa3HOCTHAA cxemMa 3anucaHa Ha WwabnoHe;
6) y3nbl ceTkn, nexawune BHYTpM paccMmatpmBaemMon obnactu;
B) y3nbl CETKUW, NPUHaanexalwue rpaHnyamMm paccmatpusaemon obnactu;
r) y3nbl CETKM, NpUHaAnexawme ogHOMy Criok.

MpaBunbHLIK OTBET: a)



2. NaHa auddepeHumanbHas 3agada Lu=f y annpokcumupyowiass ee pasHOCTHas

cxema Lhy = fh. PelweHne pasHOCTHOM CXeMbl CXOOUTCA K  PEeLUEeHUo
AnddepeHumansHON 3agayn ¢ NOPSAKOM p, ecnu:

 Jbu= 1], =0, h—0
5 Iy~ [, =0(h*), h—0

u-y| =0(h"), h—>0
NMpaBunbHLIN OTBET: B)
3. OaHa andpdepeHumansHas 3agada Lu=fy, annpokcumupyoulass ee pasHOCTHas

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

Lu— f,| =0O(h?), h—0

a)

o ILy=f[, =0(h*), h—0

) u-y|, =0(h"), h—0

MpaBunbHbLIN OTBET: a)

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

a) HLhU - thh — O npu onpeneneHHOM COOTHOLLEHMM LIATOB CETKM MO PasMYHbLIM
nepemMeHHbIM;
0) HLy—th —> O npu n06OM COOTHOLIEHMM LIAroB CeTKU MO  Pas3nYHbLIM
nepeMeHHbIM;
B) HLhU— thh —0 npM No6OM COOTHOLIEHUM LAroB CEeTKUM MO  pasnU4HbIM
nepeMeHHbIM;
r) HLy— th — 0 npu onpeneneHHOM COOTHOLLIEHUM LIAMOB CETKU MO Pa3fNYHbIM
nepeMeHHbIM.

NpaBuNbHLIN OTBET: B)

1 m
5. Meton Anamca - (Yo = VYoa) = zbk fo_x HasbiaeTcs SIBHbIM, €CI
k=0



a) bo =Os
6) b, = 0;

B) dpyHKUMSA fn_k ABNAETCA NIMHENHON OTHOCUTENBHO (DYHKLMMN Y.

NMpaBunbHbLIN OTBET: a)

BOHpOCbI C BblYncneHmem orTeBeTa

1. ®yHKuMA f (X) sapana ceoumm sHauerusmm B yanax X1, Xi» Xiyg (Xigg = % ).

f(xa) =T T06)="1; F(x.) =T
lMepBas npomnssoaHas PyHKUUM BblYMCIISETCS MO hopmyne
f —f
f 4 X) ~ i+1 i-1
()~

YKaxnte, B Kakux U3 nepedncrieHHblx Todek npuBegeHHas copmMmyna byaet MeTb NepBbin
nopsagoK TOYHOCTU (OTHOCUTESTBHO h).

MpaBunbHbin otBeT: Xi_1s Xig

2. DyHKUMA f (X) sapana ceoumm sHauerusmm B yanax X1, Xi» Xiyg (Xige = % ).

f (Xi—l) = fi—l; f (Xi) = fi; f (Xi+1) = fi+1'
BTopas npoussBoaHasa yHKUUKN BbIYUCISIETCA NO hopmyrie
f ”(X) ~ fi+l —2 fi + fi—l
YKaxnte, B Kakmx U3 nepevncrieHHblx Todek npuBeaeHHas dopmMmyna byaet MeTb NepBbii
nopsaoK TOYHOCTU (OTHOCUTESBHO h).

MpaBunbHbin otBeT: Xi_1s Xiyg

20.1.5 Kputepumn oueHnBaHMA TeCTUPOBaHUA
Mpn npoBefeHMM TECTUPOBAHUA Kaxabl CTyAeHT nonydaeT 9 BonpocoB (MO Tpu Ans
kaxxgoro OlK). PesynbtaTt oueHmMBaHusA npuBeneH B Tabnuue

OTnnyHo [JaHo He MeHee 8 npaBuUSIbHBIX OTBETOB
Xopouwo [aHo 6 nnu 7 npaBunbHbIX OTBETOB
YA0BNeTBOPUTENBHO [aHo 4 nnn 5 npaBunbHbIX OTBETOB
HeyaooBneTBoputensHo [aHo meHee 4 npaBUnbHbIX OTBETOB




20.2 NMpomexyToyHana aTrecTauus
[MpomexyToyHaa aTtTectauuss NpPoBOAUTCA B (POPME MUCbMEHHOrO 3SK3aMeHa, Ha KOTopbIn
otBoanTCa 90 MUHYT. 3aTemM paboTbl NPOBEPSAIOTCS NpenofaBaTenieM, U MonyYeHHbIEe OLEHKM
BbICTaBMATCA B BeAOMOCTb M B 3a4yeTky. Ecnn mnmeetca HeobxoguMMoOCTb B YTOYHEHMM
pelweHns 3agay, WM  BO3HMKAET ChnopHas cuTyauus, TO MOXeT OblTb NpoBeAeHO
aononHuTensHoe cobecenoBaHume.

20.2.1 MNepe4yHn BONPOCOB A MPOMEXYTOYHOWN aTTecTaumm

Mepe4vyeHb BONPOCOB ANA NPOMEXYTOYHOM aTTecTaumm 1

NcTouHMKNn ©n  Knaccuukauusa norpewHocTen pesynbtata  BblMUCIEHUA.  Twunbl

NnorpeLLIHoOCTEN.

OcobeHHOCTN MALUMHHOWM apuddMETUKM.

LU-pasnoxeHne matpuubl.

MeTopg ["aycca pelleHnsa cMcTeM NIMHENHBLIX YPaBHEHUN.

OO6ycnoBnNeHHOCTb CUCTEM NIMHENHBIX YpaBHEHU. MeToa NPOroHKMK.

QR-pasnoxeHue maTpulbl.

OpToroHanbHble MaTpuLbl U X CBOWCTBA.

MaTpuubl BpaleHu n otpaxeHun. Metog oTpaxeHunin. MeTopq BpaLleHuU.

. YactnyHbie npobnembl COBGCTBEHHbLIX 3HAYEHWNNA.

10.MpubnmxeHne  yHKUuM  (MHTeprnondauusa)  anrebpanyeckMumm  MHOroysieHamu.
CyuwiectBoBaH1E U €4MHCTBEHHOCTb NHTEPMONSALMOHHONO MHOroOYfeHa.

11.TlocTpoeHwne NHTEePNOSIILMOHHOTO MHOrouyneHa MeToa40M HeonpenenéHHbIX
KOa(ppULMeHTOB.

12. VIHTepnonsiuMOHHbIN MHOroureH JlarpaHxa.

13.PasgenéHHble pasHOCTM N UX CBOMCTBA.

14. HTepnonaunoHHbIN MHOrousieH HbloToHa.

15.MpubnuxeHne  dyHKUMM  Kybudeckummn  cnnamHamu. BbiBog — ypaBHeHurd — Ons
napameTpoB Kybrnyeckmx cnnanHoB.

16.CpegHekBagpatndeckne  npubnumxeHns  PyHKUUN. OneMeHT  Hawnydwero
cpeAHekBagpaTUYHOro NPUBIMKEHUS.

17.MeToa HaUMeHbLUNX KBaOpaToB.

18.TlorpewHOCTb rnob6anbLHON MHTEPMNONALNN.

19.YucneHHoe gudbcepeHumpoBaHue. OueHka norpewHoctTn. OnTumManbHbIA - war
YUCNEHHOro AN depeHUnpoBaHnsS.

20.MeToabl NpUBAMKEHHOTO BbIYMCIIEHUS ONpeaenEHHbIX MHTErpasnos.

21.TepaunoHHble MeTOObl YTOYHEHUS] KOPHEW YpaBHEHUN.

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

23.ATepaunoHHble MeTodbl ONS CUCTEM HENMMHEWHbIX YypaBHeHUW. MeToa npocCTbIX
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  NPUONMXEHHOrO  pelleHns  KpaeBblX  3agad  Ans OBbIKHOBEHHbIX
AnddepeHumanbHbIX ypaBHEHUIA BTOPOro nopsiaka.

5. MeTtopg npucTtpenku.

6. MeTogbl 4ncneHHoro guddepeHUNpPoOBaHUS Ha OCHOBE KOHEYHbIX pa3HocTen. OueHka

NOrpPeLIHOCTM.



7. Obwasa cxema meToga HeonpeaenéHHbIX KO3PULNEHTOB.

8. VIHTepnonsiuMOHHbIN MeToL NOCTPOEHUSA CETOYHbIX MPUBNMKEHNA NPOU3BOLHbIX.

9. lpocTtenwas aBHas pa3HOCTHas cxema B criydyae 3agjayn Kowwn ana ypaBHeHWs
TEennonpoBOAHOCTM.

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

11. YpaBHEHME NOrpeLHOCTM CETOYHOro pelleHna Ons ypaBHEHUS TennonpoBOAHOCTU 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
ypaBHEHUS.

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 3agauuv Aupuxne onga ypasHeHus [lyaccoHa.

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

19. MpuHUMN MakcuMyMa a5151 CETOYHbIX peLleHNN. YCTOMYMBOCTb CXEMbl «KPECT».

20. MeToabl pelleHns CUCTEMbl CETOYHbIX YpPaBHEHWUA B Crlydae CXeMbl «KpecT» s
ypaBHeHus [MyaccoHa.

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

22. MeToa npocTon utepaumm, CXoguMocTb MeToaa.

23. dnckpeTHoe npeobpasoBaHne Pypbe. boicTpoe npeobpasoBaHne dypbe.

20.2.2 BapuaHTbl KOHTPOJNIbHO-U3MEpPUTENbHbLIX MaTepuanos

MpumMep KOHTPONbHO-U3MEPUTENILHOrO MaTepuana
(k npomexxyTouHou aTtTectauum 1)
1. Cchopmynupyrite Teopemy 06 LU-pasnoxeHnn matpuy,.
2. [lanTe onpegeneHne Kybuyeckoro cnnavHa.
3. Teopema 0 HeobBXOAMMbIX U LOCTATOYHbIX YCIOBUAX CXOOUMOCTU MeToda MpOCTOM
utepaunum AN peleHus  CUCTeMbl  JIMHEeWHbIX  anrebpavyeckux  ypaBHeHuUn  (C
AoKasaTenbLCTBOM).

4. N306pa3nTb Ha NIOCKOCTU (p,q) obnactb CXOAMMOCTM MeToAda MpPOCTOM uUTepauuu

_ 2
ansicuctembl X =BX+ f,rope B = P a .
—20 p

5. Ansa doyHKumm f(X)zﬁ/; NoCTpouUTb Ha oTpeske [-1;1] MHOrouneH nNepBoW CTENeHu
Hauny4yLero cpeaHeKkBagpaTUYHOro NPUGMXKEHUS.

BoccTaHosuTe MHorounen Py (X) no ero sHadeHnsm
X -1 0
y 0 1 2 9

=
N

MpumMep KOHTPONBbHO-U3MEpPUTENILHOrO MaTepuana
(k npoMexxyTouyHOM aTTecTauumn 2)
1. Cchopmynupyinte OCHOBHYIO TEOPEMY TEOPUM PA3HOCTHLIX CXeM (Teopema dununnosa).



2. KpaeBas 3apgava y”(x): f(x,y,y’), y(a): A, y(b): B pewaetca uucneHHo

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

3. [ns yncneHHoro pelueHns 3agaydu

%2022—;+ f (x,t); c=const, x €[a,b],
(2,8) = 24 (0) (B.8) = 1 (),U (,0) = (), i (1.0) = 1 (x)

Ha wabnoHe

® ijtl

i... . .
i']_ 1i ‘l l+]. 4.]

COCTaBUTb Pa3HOCTHYID CXeMy, OMpeaenuTb ee MnopsiaoK annpoKcMMauun, uccrenoBaTb
YCTOMYMBOCTb METOAOM pasfeneHnsl nepeMeHHbIX, onncaTb anropuTM HaXOXOEHUS peLleHus,

060CHOBAB BO3MOXXHOCTb €10 NPUMEHEHUS (CUUTaTb, YTO X, — X, = h, t j —1 j1=T ).
4. Dava aucbdepeHumanbHas  sagada  U'(X)+10u=10x+1, x € [O,l], u(0)=0

pa3HOCTHaA cxema
Yir = Vi :
272 110y, =10, +1, i=1,..,n-1 y,=0, y,=0. h=1/n.
Onpepenntb NOPSAOK annpoKCMMaLMn PpasHOCTHOM CXEMbI; BUOOM3MEHUTb, €CNN HE0BX0aUMO,

rPaHn4YHble YCIOoBUA, YTOObI noJ1Iy4unTb BTOpOIZ nop4aaokK annpokcnmMmauunn.
j+1

_ oyl
5. Mpu kakom cooTHoLeHnn waroB 7u h pasHocTHbI onepaTop ——=1 h Y
. ou _ou
annpoKCUMUpyeT B TOUKE (Xi ,tj) AnddepeHumarnbHbIi onepaTop 8_ + 35 ?
X

20.2.3 Kputepumn aTttectaumm (3a4et/aK3ameH)

[ns oueHuBaHMs pe3ynbTaToB OOyYeHWst Ha 3K3aMeHe/3ayeTe WUCMOoNb3ylTcs crepylolime
nokasartenu:
1) 3HaHMe y4yeBGHoro matepuana v BrageHue NoHATUIAHBIM annapaTtoM Kypca YMCIeHHbIX
METOAOB;
2) yMeHue CBsi3biBaTb TEOPUIO C peLLeHneM NpakTUYeCcKUX 3aaay;
3) ymeHue unncTpupoBaTb OTBET MpUMEpaMuM U HeobXoAMMbIMM MaTemMaTU4eCKUMU
BblKNagKamu;
4) yMeHUe NpUMEHATb TEOPETMYECKNE 3HaHUS K pa3paboTke anropuTmos;
[ns oueHuBaHWsi pe3ynbTaToB 0OyYeHWst Ha 3k3ameHe wucnonb3yeTcs 4-6annbHas Lwana:
«OTMIUYHOY», «XOPOLLUOY», «Y[OBNETBOPUTENBHO», «HEYOBNETBOPUTENBHOY.
[ns oueHnBaHNs pe3yrbTaToB 06y4YeHUsI Ha 3a4eTe UCMOoNb3yeTCs — 3a4TEHO, HE 3a4TEHO



CooTHoLweHWe nokasaTeneun, Kputepues u WKarnbl OUeHNBaHNA pe3ynbTaToB o6yqu|/|ﬂ.

YpoBeHb
KpuTepumn oueHnBaHnsa KoMmneTeHuunin chopmmpoBaH LLikana oueHokK
HOCTK
KOMMEeTEeHLMN

Ob6yyawowmnca B  NOMHOM Mepe BrageeT  MOHATUAHBLIM
annapaTtoM aHHon obnacTu Hayku (TeopeTU4eCKUMU OCHOBaMM n o

OBbILLEHHbIN OmnuyHo
ONCUMNIINHBI), CNOocoBeH WMMCTPUpoBaTb OTBET MNpUMepamu,
dakTamn, OaHHbIMW  Hay4YHbIX WCCNEAOBaHUN, MNPUMEHNATb ypoBeHb
TeopeTU4eckne 3HaHWS ANS pelleHus MpakTUYeckux 3agay c
MCMNOMb30BaHNEM YMCINEHHbIX METOAOB.
OTBEeT Ha  KOHTPOMbHO-U3MEpUTENbHBIA ~ MaTepuan  He
CoOTBETCTBYET  OfHOMY  (OBYM) n3 nepeYnCcrneHHbIX 53308l
nokasaTtenew, HO oby4yalLlMNCca AaeT npaBuilbHble OTBETbI Ha Xopowo
JononHUTenbHbIE BONPOChl. B gokasaTtenbCcTBax yTBEPXKAEHUN U ypoBeH®
B MaremaTnyeckmx npeobpas3oBaHnsx 4ONyLEHbl HETOYHOCTMU.
OTBEeT Ha  KOHTPOSMbHO-U3MEpUTENbHBIA ~ MaTepuan  He
cooTBeTCTBYeT JoObIM  OBYM(TPEM) U3  NEPEYUCIIEHHBIX
nokasaTtenen, oOy4yalWUNCa [JaeT HenomnHble OTBETbl Ha Moporosbii VO0BIEMaopUMEnbHO
OOMONHUTENbHbIE BONPOCHI. [leMOHCTPMpPYET YacTUYHbIE 3HAHNS ypOBEHb
TeopyM MM JONyckaeT  CYyWeCTBEHHble  OWubkM B
MaTeMaTM4eCkuX BblKnagkax.
OTBeT Ha  KOHTPOMbHO-U3MepuTENbHbIM ~ MaTepuan  He
COOTBETCTBYET MO6bIM TpeM(4eTbipeM) K3 NEepeynCneHHbIX _ HevdoeiemeonpumenbHo
nokasatenen. OOyyalOWMNCA [EMOHCTPUPYET OTPbLIBOYHLIE, 4 P
dparMeHTapHble 3HaHus, gonyckaeT rpybble omnoOKM.
Ha 3averte:
3auTteHo BbinonHeH nnaH npakTnyeckmx n nabopaTopHbIX 3aHATUN.
He 3auteHo He BbINOMHEH MnaH NpakTUyYeckux unu nabopaTopHbIX 3aHATUN.

3apaHusa pasgena 20.1.4 pekoMeHAYTCS K MCNOMNb30BaHMIO NPy NpoBeAeHUN
ANarHoCTUYeCcKuX paboT C Lierblo OLEHKM OCTAaTOYHbIX 3HAHWI MO pe3yribTaTaM OCBOEHUS!

JaHHOW ANCLMUMINHBI.




