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PABOYAA NPOrPAMMA YYEBHOWU OUCLMMNNUHDI

B1.0.22 YncneHHble MeTOAbI

1. Koag ¥ HauMeHOBaHMe HanpaBlieHUs1 NoAroToBku/cneynanbHOCTU:
01.03.03 MexaHuka 1 maTemMaTn4yeckoe MoaenmpoBaHme

2. Mpodunb nogroroBku/cneumannsauusa:
KoMNbIOTEPHBIN MHXWUHUPUHT B MEXaHWKE CMSOLUHbIX cpes

3. KBanudumkauusa (cteneHb) BbINyCKHUKA: 6akanasp
4. ®opma oby4eHUs: oYHas

5. Kachegpa, oTBevarowan 3a peanmsaumio AMCUUNNnHbI: kKadeapa BblYMCINTENBHOMN
MaTtemMaTuKU U NPUKNagHbIX MHPOPMaLMOHHBLIX TexHonornn (BMullUT)

6. CoctaButenu nporpammsli: Kop3yHuHa B.B., K.T.H., OOLEHT,
WabyHnHa 3.A., K.(p.-M.H., CT.H.C.
Koponbkos O.I"., K.dd.-M.H.

7. PexomeHnpgoBaHa: HMC dakyneteta NMM 26.05.2023 npoTtokon Ne 7

8. YueOHbIn rop: 2025-2026 CewmecTp(bl): 5,6

9.Lllenu n 3agayum y4e6HOM ANCLUUNIINHDBI:

Llernb y4ebHoU OucyunnuHbl: cOOpMUPOBaTb y 06yYaloOLMXCS KOMMMEKC 3HAaHUN NO OCHOBHbLIM
pasgenamMm 4YMCreHHbIX MEeTOO4OB W  MNpPakTUYEeCKMe HaBblkM pa3paboTknm anroputMoB W

KOMMbIOTEPHbIX NporpamMmm B 06nacTn MatemaTU4Yeckoro MoaenmpoBaHnS.
3adayu y4ebHoU OuCyUMNUHBI:

O3HakKomMmIieHune o6yqarou.|y|xc;| C Knaccamum 3agay4 OCHOBHbLIX pa3feryioB MateMaTtukm W«

COOTBETCTBYHOLWWNMUN YNCINIEHHBIMU MEeTOOaMU, KOTOPbIE NCMOJb3YHOTCA ONA UX peLlleHnA,

dhopMmpoBaHMe HaBbIKOB hopManmaaLmm nNpuknagHom 3agaym 1 aHannsa YMCrneHHbIX MeTOA0B,
NMPUroAdHbIX AN €€ pPEeLlUeHWUsi, Ha OCHOBE CPaBHEHUS UX TOYHOCTWU, CXOAMMOCTM W APYrnx

XapaKTepUCTUK C Lienblo Bbibopa Hanbonee noaxodsillero BapuaHTa;

CbOpMI/IpOBaHVIe YMEHNA aganTtnpoBaTb YNCIIEHHbIE MEeTOAbl C Y4ETOM CI'IeLI,VICbVIKI/I NPUKINnagHbIX

3agady 13 obnactn npodeccnoHanbHON AeaTeNbHOCTY;



pas3BUTUE NPAKTUYECKMX HaBbIKOB pa3paboTkM KOMMbIOTEPHbLIX MNporpamMMm, peanunayolmx

YUCINEeHHble MeTOobl;

nposeneHmne Bbl4YNCITINTENbHbIX SKCNEPUMEHTOB AJ14 BbiABJ1IEHNA TOYHOCTU, CXOOUMOCTU U OPYIrnx

XapaKTepUCTukK pasyimyHbIX Ki1lacCoB YNCIEeHHbIX METOOOB.

10. MecTo yye6HOM ancumnnuHbl B cTpykType OOI: ob6a3aTtenpHas 4acTb.

N3yyeHne paHHOM ONCUMNIIUHDBI

cnegywowmnx  AUCUUNINH:
OndpdepeHumnansHbie ypaBHEHUA, a
nporpaMmMmmpoBaHmS.

11. MnaHupyemble pe3ynbTaTbl 00y4eHUsi No AucuunnuHe/Moayno (3HaHUA, YMEHwUS,
HaBblK1), COOTHECEHHbIe C NMMaHupyeMbIMN pe3ynbTaTaMu OCBOEHUs obpa3oBaTesibHOMN

GasvpyeTcss Ha 3HaHUSX,

MaTtemaTunyeckun aHanus,

TakKxe

nporpamMmmbl (KOMNEeTEeHLUMSAMU BbINYCKHUKOB):

Anre6bpa n
npeanonaraet  xopoluune

Kog Hassanme Kog(bl) NHankaTop(bl) MnaHMpyemble pesynbTaTbl 00y4eHus
KOMMeTeHLMn
3Hamb: OCHOBHblE KnacCbl METOAOB
MaTeMaTM4ecKoro MoAenupoBaHus U
NPUHLMMbI OpPMUPOBaHUS
Hakannusaet u pyHL o dopmnp
WHpopMaUMOHHOM  cpedbl AN ux
cuctemaTmsmpyet
NCMNoSb30BaHUs.
3HaHuSA B obnactu ;
YMemb: nNpoBECTU cUCTemaTusaumto
MeToO0B o
OrK-2.1 3HaHWM B obnactu matemaTU4eckoro u
MaTemMaTU4eCcKkoro
" anropuTMMYEcKoro MOAENMPOBaHNSA C
uenbto  0OOCHOBaHMS  HeobXoauMON
anropuTMNYeCcKoro
MHdopMaLUu.
MOZENMPOBaHNSI. .
Bnadempb: 3HaHusMn B obnactu
MEeTOZ0B MaTemMaTU4ecKoro n
anropuTMM4ecKoro MoAennpoBaHus.
CnocobeH 3Hamb: o0WwMe MNOHATMS  Teopuu
NPUMEHSITb MeToabl YNCIEeHHbIX MeTonoB, OCHOBHble
MaTemMaTU4eckoro YNCIEHHbIE MeToAbl anreopbl,
n AHanuaunpyet MaTemMaTu4ecKoro aHanusa,
anropuTMMUYECKOro 3apady, nogbvpaet | anddepeHunansHelX  ypaBHEHMI, a
MOZENMPOBaHNs, Heobxogumble TaKke HanpaeneHus ux agantauum
Or1K-2 | coBpeMEHHbIN MeTobl NPUMEHNTENBLHO K 3a4a4amM MexXaHUKu.
MatemaTU4eCcKun OrllK-2.2 | maTemaTn4eckoro YMemb: npoBecTU aHanuM3 3agayu,
annapart B Hay4Ho- n OCYLLECTBUTb €ee dopmanuaauuio Ha
nccnenoBaTernbCcko anropuTMUYECcKoro | ocHoBe MEeTOOOB MaTeMaTM4ecKoro Mu
M 1 ONbITHO- MOZENMPOBaHNS anropuTMMYECKOro MOZENUPOBaHUsA, a
KOHCTPYKTOPCKOM ONsl ee peLleHuns. TaKkke BblOpaTb noaxoasiLLni
OeaATenbHOCTH UYNCIEHHbIN MEeTo ANS ee PeLLeHUs.
Bnademb: coBpeMEHHbIMU METOANKaMM
aHanmsa 3agay MexaHuKW.
3Hamb: OCHOBHbIE NPUHLMNbI
opraHusaumm " npoBeaeHus
BbIYUCITUTENBHOrO 3KCNepumeHTa ans
Mposoaunt P A
- oueHKkn 9P PEKTUBHOCTU  YUCIIEHHbIX
CpaBHUTENbHbIN
METOL0B.
aHanus s
OlK-2.3 Ymemb:  ocyllecTBNATb  CPaBHEHMWe
Nosy4eHHOro .
peLLeHnn 3agayvy MexaHuku, Nosy4deHHbIX
peLLeHuns ¢
c NCNoSib30BaHNEM pasnn4HbIX
aHanoramu
MEeTOL0B.
Bnademe: HaBbIKaMu pa3paboTku
KOMMbIOTEPHbIX MporpamMm.

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

cemecTp)

MOMYYeHHbIX MNpU  U3y4YeHUn
reomeTpus,
HaBbIKM




dopma NpoMeXXyTOYHOM aTTecTauuu:
5 cemecTp — 9K3aMeH, 3a4eT, KOHTporibHasa paboTa (2);
6 cemMecTp — 9K3aMeH, 3a4eT, KOHTposnbHas paboTa (2)

13. Bugbl yuebHoM paboThbl

TpynoemMkocTb
. Mo cemecTpam
Bug yvebHou paboTtbl Bcero
Ne cemecTpa Ne cemecTpa

AyOUTOpPHbIE 3aHATUA 5 6
nekuum 64 32 32

B TOM 4uUCne: npakTnyeckmne 64 32 32
naboparopHble 64 32 32

CamocTodartensHas paborta 132 66 66
dopma NPoOMEXYTOUHOM aTTecTaumm 72 36 36

(3auem — 0 yac. / ak3ameH — 36 yac.)

Wtoro: 396 198 198

13.1. CogepxaHme ANCLMNIIUHBI

Peanusauus
HanmeHoBaHue pasaena
OVCUMNIINHBI
n/n pasgena CopgepxaHue pasgena AMCUUNINHBI
OVCLUMNITUHBI C noMoLbio
OHNawH-
Kypca, QYMK
1. Nlekyun
OcHoBbI McTopuueckne ceegeHns 0 pa3BuMTUM 3TOro pasgena
1.1 BbIYNCIINTENBLHOrO npuKnagHon MateMaTtuku. Ponb U MecTo YNCNEHHbIX
aKcnepuMeHTa MEeTOJOB B CUCTEME MaTeEMaTUYECKOro obpasoBaHus.
MCToUHUKM 1 Knaccugumkaums norpeLuHocTemn
OnemeHTbl TEOpPUU o _
1.2 . pes3ynbTarta BblMUCEHMI. Tunbl NOrpeLUHOCTEN.
norpeLuHocTemn -
OcobeHHOCTM MALLUMHHOW apuddMETUKN.
LU-pasnoxeHune matpuubl. MeTog Maycca pelueHuns
CUCTEM NUHENHbIX ypaBHeHun. OByCcrnoBneHHOCTb
UuncneHHble MeToabl | CUCTEM NMUHENHbIX ypaBHeHun. MeToa nporoHkn. QR-
1.3 NMHeHoM anrebpsbl pasnoxeHne matpuubl. OpToroHanbHble MaTpULbl U UX
ceoricTBa. MaTpuubl BpalleHun un otpaxeHuin. Metop,
oTpaxeHun. MeTtoa BpalleHuii. YacTnyHble npobrembl
COBCTBEHHbIX 3HAYEHWA.
WTepaunoHHble MeTodbl YTOYHEHUSA KOPHEN YpaBHEHUI.
YucrneHHble meToabl MeTopg npocTtbix utepaumi. Metog HetotoHa. MeTop,
1.4 | peleHns HeNMMHENHbIX | CeKylmX. ITepaunoHHbie MeTobl A4S CUCTEM moodle
ypaBHEHUA N CUCTEM | HEMUHEWHbIX ypaBHeHUn. MeTo NpocTbIX Tepaunii. (YncneHHble
MeTtoa HetoToHa. MeTop cnycka. meToAb!)
MpubnuxeHne dyHKUWI anrebpanyeckumm edu.vsu.ru
MHorouneHamu. [locTpoeHue MHTEPNONALUOHHOrO
UucneHHble MeToAbl | MHOroYneHa MeTogoM HeonpeaenéHHbIX
15 npubnumxeHns KO3 pu1LMEHTOB. NHTEPNONSALMOHHBIN MHOFOYIIEH
' PyHKUNIA JlarpaHxa. VIHTepnonsunoHHbIi MHOrouneH HoloToHa.
MeToa HaMmeHbLINX kBagpaToB. O6paboTka
3KCMepMMeHTanbHbIX AaHHbIX MO METOAY HaMMEHbLUNX
kBagpaToB. [pubnmkeHne yHKUMM CnakHaMu.
MeTogbl YncneHHoro gudpdepeHunpoBaHna Ha OCHOBE
YucneHHoe KOHEeYHbIX pasHocTen. OueHka norpewHocTn. MeTtogbl
16 OnddepeHumpoBaHme | YMCneHHoro anddepeHLnpoBaHnsa Ha OCHOBE
' N NHTEerpupoBaHue WHTEepPNOnALMOHHbBIX MHOrouneHoB. MeToabl
NpUBNMKEHHOrO BbIMUCNEHMS ONpeaenéHHbIX
WHTEerpanos.
17 UncneHHble MeToab! OpHowaroBble MeToabl pellenns 3agayun Kowm ang

0BbIKHOBEHHbIX AnddpepeHLmanbHbIX ypaBHEHUN U




peLueHus
OObIKHOBEHHbIX
onddepeHumanbHbIX
ypaBHEHUN

cucteM. ABHbIV MeToa Junepa. JllokaneHasa n nonHas
NorpeLUHOCTb IBHOro Metoaa dunepa. HessHbI MeToq
Onnepa. Metogbl PyHre — Kytta. Metoapl
NPUONMKEHHOIO peLleHns KpaeBbIX 3a4a4 Ans
0ObLIKHOBEHHbIX AnddepeHLmanbHbIX ypaBHEHUN
BTOpoOro nopsgka. Metog cetok. Meton npucTpenku.
lMpumeHeHne meToda NPUCTPENKX NPY peLleHnn
HeNnVHeWHbIX KpaeBbiX 3a4a4 MeXaHuKN.

1.8

YucrneHHble meToabl
pelueHus 3agav
MaTtemMaTu4eckom

duramku.

MpocTenwan aBHasa pa3HOCTHas cxema B crnyyae
3agauun Kol ang ypaBHeHUs TeNonpPoBOAHOCTMU.
MpocTenwasa HesiBHasi pa3HOCTHas cxema B criyyae
HayanbHO-KpaeBOM 3afa4vn AN ypaBHEHUS
TEeNnnonpoBOAHOCTU. PasHOCTHasa cxema «KpecT» B
cny4ae HavanbHO-KpaeBow 3aayn A5 BONHOBOMO
ypaBHeHus. PasHOCTHasa cxema «KpecT» B criyyae
3agayn dupuxne ons ypasHeHus NMyaccoHa.
Annpokcumauna gudpgepeHunansHOro ypaBHEHUS U
KpaeBoro ycrioB1s B NPSIMOYTOJSTbHbIX U
HenpsMoyronbHbIX obnactsax. MNpvHuun Makcumyma Ans
CETOYHbIX peLLeHN. YCTONYNBOCTb CXEMbI «KKPECT».
MeToabl pelleHns cMCTeMbl CETOYHBIX YpaBHEHUN B
Cry4yae cxembl «KPecT» Ans ypaBHeHus [yaccoHa.
VMcnonb3oBaHme KOHEYHO-PA3HOCTHbLIX METOAOB MNpu
peLLeHun 3agay MexaHuku CnnoLHbIx cpeq. Metoa
NpOCTOW UTepaLuumn, CXoANMOCTb MeToaa. [AnckpetHoe
npeobpasoBaHue dypbe. buicTpoe npeobpasoBaHme
dypbe.

. npaKTVI‘-IeCKVIe 3aHATUA

2.1

OnemeHTbl TEOPUU
norpeLuHocTemn

WcToprueckne ceedeHust 0 passuTMK 3TOro pasaena
MPUKIagHoN maTemMaTuki. Ponb M MECTO YNCTIEHHbIX
METO/0B B CUCTEME MaTemMaTM4eckoro obpasoBaHus.
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YuncrneHHble MeToabl
nnHerHoM anrebpsbl

LU-pasnoxeHune matpuubl. Metoa Maycca pewleHus
CUCTEM JNIMHENHBIX ypaBHEeHUN. OBYCNOBNEHHOCTb
CUCTEM NIMHENHBLIX ypaBHeHUN. MeTog nporoHkn. QR-
pasnoxeHne maTpuubl. OpTOroHanbHble MaTpuULbl U UX
csonctea. MaTpuupl BpaleHun n otpaxeHun. Metopa
oTpaxeHun. Metoa BpalleHuii. YacTnyHble npobremsl
COBCTBEHHbIX 3HAYEHUN.

2.3

YucneHHble MeTobl
npnbnmxeHns

dyHKUMI

MpubnwmxeHne dpyHKuun anrebpanyeckumm
MHorouneHamu. [locTpoeHue NHTEPNONALUOHHOIO
MHOrouYneHa MeTo0M HeonpeaenéHHbIX

KO3 pULMEHTOB. NHTEPNONSLNOHHBIN MHOroYIEH
JTarpanxa. IHTepnonaumMoHHbIA MHOro4YneH HeloToHa.
MeToa HaMmeHbLINX KBagpaToB. [pubnmkeHune
(PYHKLMKN cnnanHamu.

24

YucrneHHble meToabl
peLleHns
OObIKHOBEHHbIX
anddepeHumnanbHbIX
ypaBHeHWI

ABHbI MeTog Onnepa. JlokanbHas v nonHas
MOrpeLlHOCTb ABHOro MeToda dnnepa. HesBHbI MeTop,
Onnepa. Metogbl PyHre — Kytta. Metoapl
NpUBNMKEHHOro peLleHns KpaeBbIX 3agay ang
0BbIKHOBEHHbIX AnddepeHLmanbHbIX ypaBHEHUN
BTOporo nopsigka. Metoa cetok. MeToa NnpuCTpenku.

2.5

YucrneHHble MeToabl
pelueHus 3agav
MaTtemMaTu4eckom

duramku.

MpocTenwasa HesiBHasi pa3HOCTHas cxema B criyyae
HayanbHO-KpaeBOMW 3afa4vn AN ypaBHEHUS
TENnnonpoBOAHOCTU. PasHOCTHas cxema «KpecT» B
cny4vae HadarnbHO-KpaeBoW 3afaun A45is BOIHOBOIO
ypaBHeHus. PasHOCTHasa cxema «KpecT» B criyyae
3agayn dupuxne ons ypasHeHus NMyaccoHa.
Annpokcumauna gudpgepeHunansHOro ypaBHEHUS U
KpaeBoro ycrioBusl B NPSIMOYroSibHbIX U
HenpsIMOYrosbHbIX obnacTtsx. MNpuHUMN Makcumyma ans
CETOYHbIX PELLUEHNN. YCTONUYNBOCTb CXEMbI KKPECT».
MeToabl peLleHns cMCTeMbl CETOYHbIX YpaBHEHUN B
Crny4yae cxembl «KPecT» Ans ypaBHeHus [NyaccoHa.
MeToa npocToun utepauumn, CXoOAMMOCTb MeToAa.

moodle
(YucneHHble
MeToAbI)
edu.vsu.ru




3. JlabopaTopHbie paboThbl

YuncneHHble MeToapl

MeTop Maycca pelueHns CMCTEM NUHENHBLIX YPaBHEHNIA.
MeTtopn nporoHkn. QR-pasnoxeHvne matpuubl. MaTpuubl

3.1 NMHeHoM anrebpsbl BpalLeHnin n oTpaxkeHuin. Metog oTpaxeHuin. Metoq
BpaLeHnin. YactuyHble Nnpobnembl CO6CTBEHHbIX
3HAYEHUN.
MeTon npocTbix uTepauun. Metoa HbeioToHa. MeTtopq
YucrneHHble meToabl
- cekywux. MTepauMOHHble MeToAbl Onis  CUCTEM
3.2 peLlleHnsa HeNMMHENHbIX _ o _
o HENMUHENHbIX ypaBHeHMI. MeTon NpOCTbIX UTEpaUUn.
YPaBHEHUIN N CUCTEM
MeTog HbtoTOHa. MeToa cnycka.
YucneHHoe MeTogbl NPUBAMKEHHOTO BbIYUCIIEHNST ONPEAENEHHbIX
3.3 | anddepeHunpoBaHue | MHTErpanos.
N MHTErpypoBaHue moodie
= = = = (YucneHHble
YucneHHble meToabl ABHbIN MeToa dnnepa. HeaBHbIM meToa Jnnepa. MeToab)
peLeHna MeTtopabl PyHre — Kytta. MeTtoapsl npubnmxéHHoro edu.vsu.ru
34 0ObIKHOBEHHbIX peLleHns KpaeBbix 3agad st 0ObIKHOBEHHbIX
andpdepeHumnansHbix | anddepeHunansHbIX YypaBHEHU BTOPOro nopsiaka.
ypaBHEHUN MeTog npucTpesnku.
PasHoCTHas cxema «KpecT» B Criydae HadanbHO-KpaeBon
3afaun 4nsi BOTHOBOro ypaBHeHMsi. PasHocTHas cxema
YucrneHHble meToabl
«KpecT» B cry4dae 3agadn [dupuxne pns ypaBHEHWsI
peLIeHIs sanad [Nyaccona Annpokcumaumna  guddepeHLmansHoro
3.5 MaTemMaTny4eckom Y )
hMaVKH YPaBHEHUS U KpPaeBOro YCIMOBUsS B MPSMOYIOSbHbIX U
' HenpsAMOYrosibHbIX ~ obnactax. MeTtoapl  pelleHust
CUCTEMbI CETOYHbIX YPaBHEHWUI B CIly4ae CXEeMbl KKPECT»
Ans ypasHeHus [NyaccoHa. MeTog npocTon utepauuu.
13.2. Tembl (pa3gensl) AUCUUNIUHBI U BUAbI 3aHATUN
Bugbl 3aHaTUi (4acos)
HanmeHoBaHue TeMbl
Ne JlabopatopHbl | CamocToaTensHa
(pasgena) MpakTuyeckme
n/n Jlekuun e A Bcero
OUCLUUMNIUHBI 3aHATUSA
3aHATUSA paboTa
OcHosBbl
1 | BblMMCIIUTENBHOIO 2 0 0 6 8
3KCnepuMeHTa
AnemMeHTbl Teopun
2 op 4 6 0 6 16
NOrpeLHoCcTeN
YncneHHble meToabl
3 SHHE A 12 12 18 24 66
TNIMHENHOW anrebpbl
YucrneHHble meToabl
4 | pelleHnsa HefMHENHbIX 4 4 4 8 20
YPaBHEHUN U CUCTEM
YucrneHHble MeToabl
5 | npnbnwmxkeHuns 8 8 10 10 36
(OYHKLNA
YncneHHoe
6 | ouddepeHLmpoBaHne 2 2 0 8 12
N UHTEerpupoBaHme
YuncneHHble meToabl
peLlueHns
7 | OObIKHOBEHHbIX 16 16 16 35 83
anddepeHumnanbHbIX
ypaBHEHUN
YucrneHHble meToabl
elleHns 3agay
g P aad 16 16 16 35 83
MaTemMaTU4ecKomn
Pn3MKK
UToro: 64 64 64 132 324

14. MeToan4yeckue ykasaHmsa Ans ody4aroLWmMxXca No OCBOEHUIO AUCLUMNIIUHDbI

[lnsi ycnewHoro ocBOeHUst ANCUMNINHBLI «YUCreHHble MeTOoAbl» CTYAEHT OOIMKEH perynsipHoO
paboTaTb C KOHCMEKTAMKN NEeKUNA U NPeanoXeHHON NeKTopoM NuTepaTypon, akTUBHO paboTaTb




Ha NPaKTUYECKUX 3aHATUSX, BbIMNOMNHATL AOMAalLHWE 3aJaHusi, CBOEBPEMEHHO BbINOSHATL
nabopaTtopHble 3agaHus, nocelatb KOHCynbTauuu B Criyd4ae BO3HWKHOBEHWSA BOMPOCOB W
3aTpyaHEHUN.

Mpn ncnonb3oBaHUM AUCTAHUMOHHBIX 0Bpa3oBaTeNbHbIX TEXHOMOIMMIA U 3NIEKTPOHHOIO 0By4eHus
BbIMNOMNHATL BCE yKaszaHus npenogasaTtenier no pabote Ha LMS-nnatdopme, cBOEBPEMEHHO
nogknoyatecss K online-3aHatuam,  cobnwogaTb  pekoMeHgaumm no  opraHu3aumm
CaMOCTOATENIbHOM paboThl.

15. lMepeyeHb OCHOBHOM W [AOMOSIHUTENIbHOWM nUTepaTypbl, PECYpPpCOB WHTEpPHEeT,

HGOGXOAMMI:IX Aansd ocBoeHnda gucumnniunHbi
a) OCHOBHas nuTeparypa:

Ne
n/n

McTOYHMK

Oemuposuy, B. IN. OcHoBbI BblMMCANTENBHON MaTeMaTukn: yyebHoe nocobue / B. M. Jemngosny, .
A. MapoH. — 8-e uapg., ctep. — CaHkr-leTepbypr : JlaHb, 2021. — 672 c. — ISBN 978-5-8114-0695-
1. — TekcT : aneKTpoHHbIN // JlaHb : anekTpoHHO-6nbnuoTteyHasa cuctema. — URL:
https://e.lanbook.com/book/167894

Oemunposwuy, b. IN. YncneHHble MeToabl aHanu3aa. MNMpubnuxeHne yHKUnn, anddepeHumnansbHbie u
MHTerpanbHble ypaBHeHus: y4ebHoe nocobue / b. . Jemngosud, N. A. MapoH, 3. 3. LLlysanoea. —
2 | 5-e u3g., ctep. — CaHkT-MNMeTepbypr : NaHb, 2021. — 400 c. — ISBN 978-5-8114-0799-6. — TekcT :
3NEKTPOHHbIV // JlaHb : anekTpoHHO-6nbnuoteyHasa cuctema. — URL:
https://e.lanbook.com/book/167810

AmocoB A. A. BeluncnuteneHble metogbl / A. A. Amocos, 0. A. [lybuHckui, H. B. KonyeHoBa. —
Mocksa : JlaHb, 2014. — 672 c.

Pexum goctyna: https://lanbook.lib.vsu.ru/books/element.php?pl1 cid=25&pl1_id=42190

0) fononHUTenbHasa nuTeparypa:
Ne
n/n

MNcTOYHMK

Bbaxsanos, H. C. YncneHHble meToabl: y4ebHuk / H. C. baxsanos, H. . XXugkos, . M. Kobenbkos.
— 9-e n3g. — Mocksa : JlabopaTopusi 3HaHun, 2020. — 636 ¢. — ISBN 978-5-00101-836-0. —
TeKCT : aneKTPOHHbIN // J1aHb : 3nekTpoHHO-6ubnmMoTevHas cuctema. — URL:
https://e.lanbook.com/book/126099

KanutknH H. H. YucneHnHble metoapl: y4eb. nocobue ans ctya. By3os / H. H. KanuTkuH ; noa peg.

2 A. A. Camapckoro. — Mocksa : Hayka, 1978. — 512 c.

3 Typuak J1. . OcHoBbl YncrieHHbIX MeToaoB: y4eb. nocobue ans ctya. By3os / J1. V. Typuak,
M. B. NnoTtHukoB. — Mockea : ®uamatnut, 2005. — 300 c.

4 Camapckun A. A. YncneHHble metoabl: y4eb. nocobue ans ctya. BysoB / A. A. Camapckui,

A. B. l'ynuH. — MockBa : Hayka : duamatnut, 1989. — 429 c.

Camapckuin A. A. 3agaum n ynpaxxHeHusl Mo YMCIEHHbIM MeToAaM: y4eb. nocobue /

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

Bbaxeanos H. C. YncneHHble MeTOAbI B 3ada4ax M yrnpaxHeHusax: yd4eb. nocobue / H. C. baxsanos,

6 A. B. JlanuH, E. B. YUmkoHkoB ; nog peg. B. A. CagoBHu4yero. — Mocksa : Bbicw. k., 2000. — 189 c.

7 MupymoB Y. I'. YncneHHble meToapl: y4eb. nocobue ans ctyq. sy3oB /Y. I'. NupymoB. — Mocksa :
Opoda, 2004. — 221 c.

8 UucneHHble meToabl: COOpHMK 3aaad: y4eb. nocobue ans ctyq. sysos / B. 1O. N'mpacnos [u ap.] ;

nog pea. Y. I'. NMupymosa. — Mockga : [podpa, 2007. — 144 c.

UucneHHoe pelueHne 3agadm Ko ans obbIKHOBEHHbIX AnddepeHLmnanbHbIX YpaBHEHNI

9 | meTtogamu Tuna PyHre-KyTtTa: metoq. ykasaHus no Kypcy «4ucneHHble metoapsi». Y. 1/ cocT.

B. B. KopayHuHa, 3. A. WabyHnHa. — BopoHex, 2002. — 53 c.

UucneHHoe pelueHne 3agadm Ko ans obbIKHOBEHHbIX AnddepeHLmnanbHbIX YpaBHEHNI

10 | metogamu Tuna PyHre-KyTTa: metoa. ykaszaHus no Kypcy «HucneHHble meToapi». Y. 2 :
WHameuayaneHble 3aganus / coct. B. B. KopsyHuHa, 3. A. LLlabyHuHa. — BopoHex, 2005. — 31 c.
MeTtoa anddepeHunansHOM NPOroHKN peLleHns KpaeBblx 3aaay Ans 0ObIKHOBEHHbIX

11 | auddepeHumanbHbix ypaBHeHu: y4eb.-meToa. nocobue / coct. B. B. Kop3yHuHa, 3. A. LabyHuHa,
[. B. Wapyna. — BopoHex : NOMN BI'Y, 2006. — 27 c.

JlabopaTopHbIV NPaKTUKYM MO YUCAEHHBIM METOAaM: MHTePNonupoBaHue Kybnuiyeckumm

12 | cnnanHamu: yyeb.-metoa. nocobue / coct. B.B.Kop3yHuHa, 3.A.LLlabyHnHa.— BopoHex;
Ma3gaTtenbckun gom BI'Y, 2020.— 24 c.




B) MH(pOPMAaLIMOHHbIE 3NMEKTPOHHO-06pa3oBaTeribHble pecypchl (ouumnanbHblie peCypcbl UHTEPHET)™:
Ne
n/n
13 | www.lib.vsu.ru — 3oHanbHasa Hay4yHasi 6ubnmoteka BI'Y

14 | Bonkos E. A. YucneHHble meToakl: y4eb. nocobue / E. A. Bonkos. — Mocksa : JlaHb, 2008. — 256 c.
Pexum goctyna: https://lanbook.lib.vsu.ru/books/element.php?pl1 cid=25&pl1_id=54

Kop3yHuHa B. B. JlTabopaTopHbI NpakTUKym no YncrneHHbIM Metofam: y4eb. nocobue. Y. 1 :

15 | Teopus / B. B. Kop3yHuHa, 3. A. labyHuHa. — BopoHex : WML By, 2011.

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

Kop3yHuHa B. B. JlTabopaTopHbI NpakTUKym no YucrneHHbIM MeTofam: y4eb. nocobue. Y. 2 :

16 | UHguBmayaneHble 3aganus / B. B. KopayHuHa, 3. A. LLlabyHuHa. — BopoHex : UL, BI'Y, 2011.
Pexum goctyna: http://www.lib.vsu.ru/elib/texts/method/vsu/m11-140.pdf

Kop3ayHuHa B. B. JlTabopaTopHbIn NpakTUKym No YUCHEHHbIM METOAaM: ypaBHEHUS MaTeMaTUYECKON
¢u3ukm : metoa. nocobue ang By3os / B. B. KopsyHuHa, 3. A. WabyHuHa, . B. Wapypa. —
BopoHex : JIOIN BI'Y, 2006. — 22 c.

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

JlabopaTopHble 3aHATUA MO YNCNEHHBIM MeTOAAM: UHTEPMNONMPOBaHNE U NPUBRMXKEHNE OYHKLNN :
yyeb.-meToa. nocobue. Y. 1. Teopus / B. B. KopayHuHa, K. I1. Jlazapes, 3. A. lLlabyHuHa. —
BopoHex : spgaTtenbckui gom BIY, 2014. — 32 c.

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

JlabopaTopHble 3aHATUA MO YNCNEHHBIM MeTO4aM: UHTEPMNONMPOBaHNE U NPUBRMKEHNE PYHKLNN :
yyeb.-meToa. nocobue. Y. 2. MnameuayansHbele 3agaHusa / B. B. KopsyHuHa, K. I1. Jlazapes,

3. A. WabyHuHa. — BopoHex : N3gaTenbckuin gom BIY, 2014. — 19 c.

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

JNNabopaTopHbIN NPaKTUKyM MO YNCEeHHbIM MeTogam. MeTtog npucTpenku: yd4ebHo-meTogudeckoe
20 | noco6ue / coct. B.B.Kop3ayHuHa, 3.A.lLlabyHnHa. — BopoHex, 2019. — 26 c.

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

JlTaGopaTopHbI NPaKTMKYM MO YNCIIEHHBbIM MeTogam. MeToa npuctpenku. YacTb 2.
VHamBuayanbHble 3aganns: yiebHo-meToamnyeckoe nocobue / coct. B.B.Kop3yHuHa,

Pecypc

17

18

19

21 | 3.A llla6yHuHa. — BopoHex, 2021. — 31 c.
Pexum goctyna: http://www.lib.vsu.ru/elib/texts/method/vsu/m19-243.pdf
20 YucneHHble meToapbl (NpuknagHas matematumka) / B.B. KopsyHnHa — OGpasoBaTtenbHblvi nopTan

«ONeKTPOHHbLIN yHuBepcuteT BIY». — Pexxum goctyna: https://edu.moodle.ru
UucneHHble meTtoapl (MMI) 2021- 2022 / LabyHnHa 3.A. — Obpa3soBaTenbHbI nopTtarn
21 | «9neKTpoHHbIN yHuBepcuTeT BIY» — Pexxum goctyna:
https://edu.vsu.ru/course/view.php?id=18134

* Bnavane ykasbiBaoTca OBC, ¢ koTopbiMy umeroTcsa pgorosopa y BIY, 3atem OTKpbITble 3MNeKTPOHHO-
obpasoBaTternbHble pecypchl

16. MNepeyeHb y4yeOHO-MeTOAMYECKOrOo obecrnevyeHUs AONs CaMOCTOATENIbHOW paboTbl
(yyebHO-MeTOaMYECKME pekomMeHAaumn, nocobus, 3afadyHuKM, MeToOuYecKMe YyKasaHusa Mo
BbIMOSIHEHWUIO NMPAKTUYECKMX (KOHTPOMbHbLIX) paboT u gp.)

Ne n/n McTouHMK
YucneHHoe pelleHve 3agayn Kowm ansg obbIKHOBEHHbIX AnddepeHLmanbHbIX ypaBHEHUN
1 mMeTodamu Tuna PyHre-KyTTta: MeToA. ykasaHusi no kypcy «4ucrneHHsle metoabi». Y. 1/ cocT.

B. B. KopayHuHa, 3. A. WabyHuHa. — BopoHex, 2002. — 53 c.

YucneHHoe pelueHve 3agaum Kowwm anst o6bIKHOBEHHbIX AnddepeHumnansbHbIX ypaBHEHWIA

2 mMeTodamu Tuna PyHre-KyTTa: MeToA. ykasaHusi no kypcy «4ucneHHble metoabiy. Y. 2 :
MHaveuayaneHble 3agaHus / coct. B. B. KopayHuHa, 3. A. LLlabyHuHa. — BopoHex, 2005. — 31 c.
MeToa anddepeHLnansHOM NPOroHKU peLleHns KpaeBblX 3aaay Anst 0ObIKHOBEHHbIX

3 auddpepeHymanbHbix ypaBHeHURn: y4eb.-meToa. nocobue / coct. B. B. Kop3yHuHa,

3. A. lWabyHuHa, [. B. WWapyna. — BopoHex : JIOIN BI'Y, 2006. — 27 c.

Kop3yHuHa B. B. JTabopaTopHbIi NpakTUKyM NO YUCIEHHbIM MeToaaM: y4eb. nocobue. Y. 1 :
Teopwus / B. B. KopsyHuHa, 3. A. LLlabyHuHa. — BopoHex : UMMLL BI'Y, 2011.

Kop3yHuHa B. B. JTabopaTopHbIi NpaKTUKyM MO YUCIIEHHbIM MeTogaM: y4eb. nocobue. Y. 2 :
MHameugyanbHble 3aganuvs / B. B. KopayHuHa, 3. A. LlabyHuHa. — BopoHex : LML BI'Y, 2011.
Kop3yHuHa B. B. JTabopaTopHbIi NPaKTUKYM MO YMCIIEHHBIM METOAAM: YPaBHEHUS

6 MaTemMaTudeckon uankM : Metod. nocodume ans Bysos / B. B. Kop3yHuHa, 3. A. LLlabyHuHa,
[. B. Wapyna. - BopoHex : JIOIN BI'Y, 2006. - 22 c.




JlabopaTtopHkle 3aHATKSA N0 YUCIIEHHBIM METOA4AaM: UHTEPMNONMPOBAHNE M NPUBNMKEHNE
7 dyHKuunn: y4eb.-metoa. nocobue. Y. 1. Teopus / B. B. KopayHuHa, K. I1. Jlasapes,

3. A. llabyHnHa. — BopoHex : Misgatenbckun gom BIY, 2014. - 32 c.

JlabopaTtopHble 3aHATHSA MO YUCIEHHBIM MeTo4aM: NHTEPNONMPOBaHNE U NpUBNKeHne
8 dyHKUMR: yd4eb.-meToA. nocobume. Y. 2. MUHanBmayanbHble 3aganus / B. B. Kop3yHuHa,
K. M. JTazapes, 3. A. LlabyHuHa. — BopoHex : N3pgaTtenbckuii gom BI'Y, 2014. - 19 c.
JlabopaTopHbI NPaKTUKYM MO YUCIIEHHBIM MeTogaM. MeTon NpUCTpenkn: y4ebHo-
meToamndeckoe nocobue / coct. B.B.KopsyHuHa, 3.A.lLlabyHnHa. — BopoHex, 2019. — 26 c.
JTabopaTopHbIi NPaKTUKYM MO YUCIIEHHBIM MeTogaM. MeTog npucTpenku. YacTtb 2.

10 MHameuayanbHble 3agaHus: ydebHo-meToamyeckoe nocodume / coct. B.B.Kop3yHuHa,
3.A.lLlabyHnHa. — BopoHex, 2021. — 31 c.

JlabopaTopHbIN NPaKTUKyM MO YUCIIEHHBIM METOLAAM: UHTEPMNONIMPOBAHUE KYOMYECKUMM
11 cnnanHamu: yyeb.-metoq. nocobue / coct. B.B.KopayHuHa, 3.A.lLlabyHuHa.— BopoHex;
M3patenbckun gom BI'Y, 2020.— 24 c.

17. UHdopmaLnOHHbIe TeXHONOrMn, UCNonb3yemMble ANA peanusauum yyeoHon
ANCLUNIINHBI, BKIOYasa nporpaMmmHoe obecnevyeHne n HhopmaLMOHHO-CNpPaBOYHbIe
cucteMbl (Npy Heo6xoaAMMOCTH)

Mpn peanusaumm y4ebHOW OMCUUNANHBI UCNONBL3YIOTCA WH(POPMALMOHHbIE 3NEKTPOHHO-
obpasoBaTtenbHble pecypcbl www.liv.vsu.ru u https://e.lanbook.com.

AucumnnuHa peanu3yeTcss C MPUMEHEHUEM 3IEKTPOHHOrO O0y4YyeHus M OUCTaHLMOHHbIX
obpasoBaTenbHbIX TEeXHOMorMnh. [na opraHM3aumm 3aHATU PEeKOMEHOOBaH OHManH-Kype
«YucneHHble  MeTogbl  (MpuknagHass MaTemaTtuka)», pasMeLlleHHbIn Ha  nnatdopme
OrnekTpoHHoro yHusepcuteTa BI'Y (LMS moodle), a Takke NHTepHeT-pecypcbl, NpUBEAEHHbIE B
n.15s.

18. MaTepnanbHoO-TeXHU4YECKoe obecneyeHne ANCLUUNIINHDI:

Me6enb n o6opygoBaHue

| NporpammMHoe o6ecneyexue

Jlekuun

CneunanunsupoBaHHas mebenb,
KoMnbloTep (HOYTOYK),
MynbTUMeaniHoe obopyaoBaHue
(npoekTop, 3KpaH, cpeacTea
3BYKOBOCMPOM3BEOEHUS).

YyebHasa ayantopus: cneunanmampoBaHHas meberb,
KomnbloTep (HOYTOYK), MynbTUMeAnnHoe obopyaoBaHme
(npoekTop, aKkpaH, cpeacTea 3BYKOBOCMPOU3BEAEHMS),
Aocka (Menosas unv MapkepHasi).

OC Windows 8 (10), nntepHeTt-6paysep (Google Chrome,
Mozilla Firefox), MO Adobe Reader, nakeT ctaHAapTHbIX
OPUCHBIX NPUNOXEHUN Ana paboTbl C JOKYMEHTaMM

lMpakTnyeckue 3aHATUA

CneunanunsupoBaHHas mebenb,
KoMnbtoTep (HOYTOYK),
MynbTUMeaniHoe obopyaoBaHue
(npoekTop, 3KpaH, cpeacTea
3BYKOBOCMPOM3BEOEHMS).

YyebHasa ayantopus: cneunanmsmpoBaHHas meberb,
KomnbloTep (HOYTOYK), MynbTUMeAnnHoe obopyaoBaHme
(npoekTop, aKkpaH, cpeacTea 3BYKOBOCMPOU3BEAEHMS),
Aocka (MenoBas unvM MapkepHasi).

OC Windows 8 (10), nntepHeTt-6paysep (Google Chrome,
Mozilla Firefox), MO Adobe Reader, nakeT ctaHAapTHbIX
OPUCHBIX NPUNOXEHUN Ana paboTbl C JOKYMEHTaMM

JlaGopaTopHble 3aHATUA

CneunanunsupoBaHHas mebenb,
KoMnbloTep (HOYTOYK),
MynbTUMeaniHoe obopyaoBaHune
(npoekTop, 3KpaH, cpeacTea
3BYKOBOCMPOM3BEOEHMS),
nepcoHarnbHble KOMMbIOTEPbI AN
WHAMBUAYanbHON paboThbl.

YyebHas ayautopus ans NnpoBeaeHnst NpakTUYecKmx
3aHATUIA: creymanuanpoBaHHas Mebenb, NnepcoHanbHble
KOMMbIOTEPDI B KONMYECTBE, 0becneynBatoLLeEM
BO3MOXHOCTb MHAMBMAYaNbHOW paboTbl.

OC Windows 8 (10), nntepHeTt-6paysep (Google Chrome,
Mozilla Firefox), MO Adobe Reader, nakeT ctaHAapTHbIX
OOUCHBIX NPUNOXEHUA Ana paboTbl C AOKYMEHTaMW,
Tabnuuamn (MS Office, MonOdwmc, LibreOffice), Free
Pascal, Microsoft Visual Studio Community Edition).

19. OueHo4Hble cpeaAcTBa ANs NpoBeAeHUs TeKyLen U NPOMeXyTOYHON aTTecTalun




UHankaTop(bl) 0
E€HOYHble cpeacTBa
Ne Haumerosatme pasnena KomneTteHuus OOCTMKEHUS 4 pea
OUCLMNIIMHBI (MOay”ns)
KOMMeTeHL MM

y OCHOBBI BbIYMCIUTENBHOTO OMK-2.3 Onpoc
3KCMEepUMEHTA
OrnemeHTbl Teopumn MpakTyko-

2 op OrK-2.3 OPUEHTUPOBAHHbIE
norpeLuHocTemn sanaHns
YucneHHble MeToabl IMHENHOMN JlabopaTopHas pabota Ne1,

3 OllK-2.2
anrebpsl KoHTponbHas pabota
YuncneHHble MeToabl peLleHmns

4 | HeNMHENHbIX ypaBHEHUN OrnkK-2.2 JlabopatopHasg pabota Ne2
M cuUcTem

KoHTponbHasa pabora,
5 :M;gﬁ::gﬁm“:‘eéoﬂil it OnK-2 OrliK-2.2 JTabopaTopHas paboTta Ne3,
P yHKU JlabopaTopHas paboTta Ne4
YucneHHoe MpakTnko-

6 | andbdepeHumpoBaHme 1 OrliK-2.2 OPUEHTUPOBAHHbIE 3aaHn4
WHTErpmpoBaHue JlabopatopHas pabota Ne5
YuncneHHble MeTOAbI peLLEeHUs JTabopaTtopHas paboTbl Ne6,

7 | OBGbIKHOBEHHbIX OrkK-2.2 JlabopaTopHas pabota Ne7,
anddepeHumanbHbIX YpaBHEHWN KoHTponbHasa paboTa
YucrneHHble MeToabl pe:Lueva OrlK-2.1, NaGopaTopHas paGoTa Ne8,

8 | 3agady matemaTudeckom OrlK-2.2, KOHTDOMBHAS baGoTa
UKL OmMK-2.3 P P

lMepeyeHb BONpoOCOB,

MpomexyToyHas attectaumsi, Popma KOHTPOss — 3a4eT (2), sk3ameH (2) KOHTPOMHO-

n3MepuTenbHblE MaTepuarnbl

20. TunoBble OLEeHOYHbIe cpeacTBa U MeToAuYeCcKUue matepuansl, onpeagensowme
npoueaypbl oLueHUBaHUA

OueHkKa 3HaHW, YMEHNA U HABbIKOB, XapakTepuaytoLwiasi atanbl GOpPMUPOBAHUSA KOMNETEHLNN B
paMKax W3ydeHus OUCUUNIIMHBI OCYLWEeCTBNAEeTCA B Xo4e TeKylwen W MPOMEXYyTOYHON
atrectauun. Tekywaa aTTectaumsa npoBoOAUTCA B COOTBETCTBUM C [lonoxeHnem O Tekylleun
aTTectaumm obydvarolmxca no nporpaMmmam  Bbicwero obpasoBaHus  BopoHexckoro
rocygapCTBEHHOrO yHMBepcuTeTa. Tekywasa aTtrectaumsa npoBOAUTCA B (popmMax: YCTHOrO
onpoca, KOHTPONbHbIX  pPaboT, BLINOMHEHUSA  MPAKTUKO-OPUEHTUPOBAHHbLIX  3adaHun,
nabopatopHbix paboT. Kputepun oueHnBaHusa npuseneHbl HUxe. MNpomexyTodHasa atTecTaums
NpOBOANTCA B COOTBETCTBUMN C [1ONOXXEHMEM O MPOMEXYTOYHOM aTTecTaumm oby4varowmxcsa no
nporpaMmmam BbICLLErO obpasoBaHus. KOHTpOMbHO-M3MepUTENbHbIE mMartepuansl
NMPOMEXYTOYHON aTTecTauun BKMAOYAKT B ceba TeopeTnyeckme BOMPOCHI, MO3BONSAOLLME
OLIEHUTb YPOBEHb MOJSTYYEHHbIX 3HAHUN U/MNN NpaKTUYEeCKMe 3aJaHusl, NO3BOMSLWNE OLEHUTb
cTeneHb CHOPMUPOBAHHOCTU YMeHUn u(unu) HasbiKoB. [lpy oueHWBaHMM UCNONbL3YTCA
KONMYeCTBEHHbIE LKasbl OLEHOK. KpuTepumn oLeHnBaHna NpuBeaeHbl HUXE.

20.1 TeKywWMN KOHTPOJb YCNeBaeMOCTH
TeKkywas atrectaumsa OCYLEeCTBMSETCS MO pe3yfbTaTaM BbINOSIHEHNA KOHTPOSbHbIX paboT,
TECTMpPOBaHUSA 1 NnabopaTopHbIX paborT.

20.1.1 BapmaHTbl KOHTPOJbHbIX paboT

BapuaHT 3agaHua gnsa KoHTponbHon pa6otbl Ne1
1. OnuwwuTe, kak metoq Maycca 6e3 Bbibopa rnaBHOro anemMeHTa MOXeT ObITb MPUMEHEH A5
HaxoXAeHus onpeaenuTens MmaTpuubl.
2. [Onsa guaroHanbHow matpuubl A NokaxuTe, YTo ee YMcrno o6yCnoBNeHHOCTN HE MEHSIETCS
Npyv YMHOXEHWM Ha HEHYNEeBOE YNUCIIO.



3. Nyctb A — matpuua pasmepa 2x2, a, #0. [oka3atb, 4To meToabl Akobu un aycca-
3enpens onsa cuctembl AX = f cXogsTCst UNU PACXOAATCH OAHOBPEMEHHO.

4. WN306pasnTb Ha NIIOCKOCTU ( p,q) obnacTtb CXx0AMMOCTU MeToAda NPOCTON UTepauumn ans

e T 0 2p
cuctembl X =BX + f,roe B= ; 0 , p,q=0.
q

BapuaHT 3apgaHusa ana KoHtponbHon pabotbl Ne2
1. ®yHKUMA y = cOS X 3aaaHa TabnuyHo B Toukax x, =ik, i =0,...,100, x, =0,x, =3.

KakoBa HanbonbLlas NorpelHocTb Npu NoKanbHOW NIMHENHOW MHTEPNONALMM B 3TOM
cnyyae?
Mcnonb3ys MHTepnonAuMOHHbLIM MHOroYneH JlarpaHxa, BbinucaTb hopmyny ans

BbIYNCNEHNS 3HAYEHNA COS| X, |, X,,; = X, +5 (cumTaem, 4To 3HaueHmsi cos(x, )

2 2
N3BECTHbI).

2. [na tabnuyHo 3agaHHON PyHKLMMK f(x) N NpeafioXXeHHbIX rPaHNYHbIX YCNOBUM
(f'(—Z) =1, f"(3) = 3) BbINMCaTb CUCTEMY YPaBHEHUI ANns onpeaeneHms koadduuneHToB
Kybuyeckoro cnnanHa (nepBoHa4yanbHyr CUCTEMY, BKIHOYAIOLLYI0 BCE HEN3BECTHbIE
KoadhdmumeHTbl). Yemy paBHa Nnpon3sogHas f’(x) BO BHYTPEHHMX y3nax Tabnuupbl?

X -2 0 3
Yy -7 0 5

3. TlycTb yHKUMSA f(x) 3apaHa Tabnuuen

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

w

Mcnonb3ys Haunydlee cpegHekBagpaTu4Hoe NpubnumkeHne, annpokCMMMpoBaThb ee
MHOrFOYIEHOM NEPBOW CTEMNEHMN.

4. OyHKUMS f(x) 3apgaHa TabnuyHo B y3nax Xx,, Xx;, X, (ceTka paBHomepHasi). Vcnonb3ys

MeTon HeonpeaeneHHbX KO3aMUUMEHTOB, 3anucaTb MNpUBNMXKEHHyo dopmyny ang
BbIYUCNEHUS f”(xo) 1 OLEHUTb €€ MOrpeLLHOCTb.

BapuaHT 3agaHusa gna KoHTponbHoun pa6oTtbl Ne3
1. NaHa audpdepeHumanbHas 3agada u'(x) +3u=3x+1,x¢e [0,1], u(O) =0mn
annpokcMMUpyoLLas ee pasHOCTHas 3agava
Yin —Via
2h
Yo=0, y,=0. h=1/n.

a) OnpegenuTb NOPALOK annpoKCUMaLmn pa3HOCTHOM 3aauu;

6) BUOOM3MEHUTb, ECNN HEOBXOAUMO, HavarbHble YCNOBUA, YTOBbI MONTYYUTb BTOPOU
NOPSIAOK annpoKcumauuu;

B) 3anncaTb pacyeTHble (popMyrbl ANS NOMYyYEeHUS peLUeHNs.

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



1.

l.

3apgaya Kowwm u'(x) = f(x), Xe [0,1], u(O) =0 pellaeTcs YNCNEHHO C NOMOLLbIO
meTtoaa PyHre-Kytta

1
y1:y0+g(K1+4K2+K3)’
K, :hf(xoayo)a

1 1
Kzzhf xo"‘Eha yo+EK1 >

K, =hf (x,+h,y,— K, +2K,).

BbluncnuTb norpelHocTb Ha ware ang gaHHoro metoga. Cocrasutb ABe
anddepeHumanbHble 3agayqn, KOTOpblE NPU YUCNIEHHOM peLleHun ByayT aaBaTtb
3apaHee N3BECTHYIO (ONpeaennTb, Kakyr) NOrpeLlHoCTb Ha ware

BapuaHTt 3apaHna ana KoHtponbHoun pa6otbl Ne4
Ha  paBHOMepHOW  ceTke {(xn,tj),xn =nh, t :jz'} NOCTPOUTbL  METOAOM

HeornpeaeneHHbIX KO3(PUUMEHTOB Pa3HOCTHYK annpokcumMmauuio audpdepeHumnansHoro

ou ou
ypaBHEHUs ——a— = f(x,t), a=const Ha 3agaHHoM WwabnoHe. OnpepenuTe

ot ox
MOPSAOK annpoKCUMaLIMKU, UCCREAYNTE Ha YCTOMYMBOCTD MO HaYarbHbIM AaHHbIM.

J+l

yn+1 _yr]l

. Mpwu KaKom COOTHOLLEHUW LWIAroB TW s pasHOCTHOE ypaBHEHMWE T :fnj
ou Ou
annpoKCUMUpPyeT B TOYKE (xn,tj) anddepeHumnansHoe ypaBHeHne 6_ + 38_ = f(x,t)
X t

?
2
ou

ou
. [Ins ynucneHHoro pelueHus 3agadn m = k?+ f(x,t), roe
t

X
k>0,k=const,xe [a,b], u(a,t) =4, (t), u(b,t) = U, (t), u(x,O) = U, (x)
Ha wabnoHe
n, j+1

n-1, j+1 *— ® n+l,j+1

n,j

COCTaBUTb PA3HOCTHYH CXEeMy, OM1CaTh anropUTM HaXOXOEHUS PEeLLEHNs (CUMTaThb, YTO
X, —x, ,=h, t,—t,, = 7).



20.1.2 Kputepumn oueHnBaHMUA KOHTPOJbLHbIX paboT

OTnnyHo MMpaBunbHO peweHo He meHee 90% 3agaHui
XopoLio [MpaBubHO pelleHo He MeHee 75% 3agaHun
YA0BNeTBOPUTENBHO [MpaBunbHO pewweHo He meHee 50% 3agaHun
HeygosneTBopuTensbHO MMpaBunbHO peweHo meHee 50% 3agaHun

20.1.3 BapmaHTtbl 3agaHun ana nabopaTtopHbIX paboT

Mpy n3yyeHnn gncumninnHel NpegycMOoTpEHbI crieaytoume nabopaTtopHble paboThbi:
INNa6opaTtopHas pabota Ne1: YncneHHble MeTOAbI NMUHENHOW anrebpbl;
JTaGopaTopHas pabota Ne2: PelueHne HENMHENHbIX YPaBHEHUIN U CUCTEM;
INNaGopaTtopHasn paboTa Ne3: MHTepnonupoBaHne pyHKUWIA;

JTa6opaTopHas paboTa Ne4: [locTpoeHue Kybmnyeckoro cnnamHa;

INTa6opaTtopHas pabota Ne5: Metoabl NnpubnmMXeHHOro BbIYUCIIEHNS ONpeaeneHHbIX
WHTEerpanos;

JNTa6opaTtopHas pabota Ne6: YncneHHoe pelwleHne 3agaym Kowm anst 06bIKHOBEHHbIX
AnddpepeHumarnbHbIX ypaBHeHU meTogamu Tvna PyHre-KyTTa;

JTa6opaTopHas pabota Ne7: PelueHne KpaeBbix 3a0ay Ansa 06bIKHOBEHHbIX
AnddpepeHumarnbHbiX YpaBHEHU METOLOM MPUCTPENKY;

JTaGopaTtopHas paboTa Ne8: YUncneHHble MeTOAbI peLleHns 3a4ay ypaBHEHUI
MaTemMaTnyeckomn U3nKu.

Mpumepbl BapMaHTOB 3agaHun Anst nabopaTtopHbIX padoT

NabopaTopHasn paborta Ne 6
Tema: YucneHHoe peweHue 3apaun Kowwm ans oGbIKHOBEHHbIX AuddepeHunanbHbIX
ypaBHeHMU meTtonamu Tuna PyHre-KyTtra.

3apaHune 10. (OcranbHble BapuaHThl cMoTpu B: Kop3syHuHa B. B. JlabopamopHbiti npakmuKyM 1o YUC/IeHHbIM
memodam : y4eb. nocobue. Y. 2 : MHOusudyanbHbie 3adaHusi / B. B. Kop3yHuHa, 3. A. LlllabyHuHa. — Boponex : UIMNL|
Bry, 2011.

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

Pewenne 3agaun Kowwn ¢ 3agaHHOW TOMHOCTbK C aBTOMaTU4YeCKMM BbIOOPOM Luara MeToaom
YyOBOEHUA U AeNeHus wara nononam.

HasHayeHue
NHTerpnpoBaHne obbikHOBEHHOIO AnddepeHUnanbHOro ypaBHeHNS
V'=f(xy),xe[4,B] (1)
C Ha4yanbHbIM YCNOBUEM
»(C)=yc,

roe Touka ¢ coBnagaet nmbo ¢ Havanom, NMbo € KOHLLOM OTpe3ka UHTErpUPOBaHUS.
OnucaHve napameTpos.

data — umsa cbanna NCXoaHbIX OAHHbIX;

f — nma npoueaypbl — PYHKUMK C OBYMS NapamMeTpamu,

KoTopas AormkHa 6bITb onncaHa B nporpamme (pyHKUmns f — BblMUMCNSET 3Ha4YeHe nNpaBon 4YacTu
ypaBHeHus (1));

ret — umsa doanna BbIXOAHbLIX OAHHbIX;

ICod — cnegytowime 3Ha4YeHNSA:

Icod = 0 — HeT oWwnbKK, peLleHne Nony4eHo;

Icod = 1 — Tpebyemasi TOMHOCTb HE AOCTUrHYTa, peLLEeHNE NONYYEHO C MEHbLLEN TOYHOCTBIO;
Icod = 2 — owmnbKa BXOAHbIX JaHHbIX.

3ameyaHue O CTPYKType dhanna NCXOOHbIX AaHHbIX:
nepsas cTpoka — 3Hadenunsa 4,B,C,y;



BTOpasi CTpoka — A . MWHMManbHO [OOMYCTMMbIA Llar WHTErpupoBaHusi, Hauborbluee

min

[OMYyCTUMOE 3HaYeHne & abComnTHON MOrpPeLIHOCTY.

3ameyaHue o0 CTPYKType BbixogHoro danna:

nepBble M nocrnegHMe CTPOKM - X -KoopauHata TOYKM MHTErpupoBaHnd, MofyyYeHHoe
NPUBAMXKEHHOE 3Ha4YeHne B 3TON TOUKE, MMHMMAarbHasA NOrPELUHOCTb B 9TOM TOYKE;

BTOpas CTpoka dhanna — YMCrio TOHEK MHTErPUPOBAHUS; YNCINO TOYEK, B KOTOPbLIX HE JOCTUraeTcs
3aaHHas TOYHOCTb; 0bLee KONMMYeCTBO MUHMMArbHbIX LLIAroB MHTErPUPOBaHUA.

MeToa (cm. n. 4 [lpakTudeckue cnocobbl oueHku norpewHocTn; n.5.1 Metog yaBoeHus u
AerieHvs wara rnoronam.)

1) KoHkpeTHbin Bug mMetoga PyHre-Kytta M cnocob OuUeHKM NoKanbHOWM MOrpeLliHoCTU
NPUGNMXEHHOrO PELLEHMS Ha ware onpegensieTca Homepom Bawero BapmaHTa.

B-A4

2) [nuHa camoro NepBoro wara MHTerpupoBaHus bepeTcs paBHON

3) [ns [OCTUXEeHWs 3aJaHHOM TOYHOCTW War /s, B KaxaoW TOYKE MHTEerpMpoBaHus

BblbupaeTca MeToAOM YABOEHUA U AeneHus wara nononam. Ecnu npu geneHmn wara OH
CTaQHOBUTCA MeHbLUE /. , TO AeNleHne HeJoNnyCTUMO U1 Lwary NpycBanBaeTcs 3HaveHve h_. .

4) [Ons kaxxaoro BblMMCNEHHOrO Wwara hn AenaeTcda npoBepka Ha KoHue uHTepsana. [yctb
WHTErpupoBaHne NpouCxXoamT crieBa Hanpaso, TOrga NPOBEPSAETCH BbINOSIHEHUS HepaBeHCTBa

B—(xn—hn)<hmin. Ecnn oHo He ynoBneTBopsieTcs, TO crieadytollerd TOYKOU HasHavaeTcs

x, + h, . Ecnu HepaBeHCTBO cnpaBeanuBo, TO AN JOCTVKEHUS KOHLIA OTpe3ka HTerpupoBaHus

B Heobxoaumo caenaTb OAUH WK ABa Lara, YTo pernameHTUpyeTcs CreayoLyum npaBuioMm:
a) ecnm B—x, >2h_ . ,Topenaetcagsawara x,,, =B—-h_ ,x, ,=8B;

min?® ““n
b) ecrm B—x, <1.5h_ ., TO BbINONHAETCA OAMH War x,,, = B ;

c) ecrm 1.5k, <B-x,<2h_ ., Topenaetcagsawara x,,, =x, +——=,X,,=B.

n 2 n+2

min ’

3ameyaHunsi No NporpamMmmMmpoOBaHUIO.

1.Mocne BblYMCNEeHNst o4epeaHOro NPUBNMKEHHOTO 3HAYEHWS PELLEHNST OHO cpa3y BbIBOAUTCS B
ain, 3aHMMaTb MaLWVHHYI MamsATb W XpaHeHUe NPUBNKEHHbIX 3HaAYeHWA peLleHus
He4onyCTUMO.

2.LlenecoobpasHo HanncaTtb NoanporpaMMy, SBMSOLLYHCS UHTErpaTopoM ypaBHEHUSt HA O4HOM
ware.

BapwuaHTbl 3aganua 10.

BapuaHTt MeTtop PyHre-KyTTa ons peweHus MeTon Pyhre-KyTra ans yTodHenus
peleHuns
1 MeTopg BTOpOro nopsigka (69) MeTopg yeTBepTOro nopsaka(28)
2 MeTopg BTOpOro nopsaka (20) MeTopg yeTBepTOro nopsigka (26)
3 MeTopg BTOpOro nopsigka (72) MeTopg yeTBepTOro nopsaka (27)
4 MeTopg BTOpOro nopsaka (74) MeTopg TpeTbero nopsiaka (26)
5 MeTopn yeTtBepToro nopsaka (80) MeTopg natoro nopsaka (79)

20.1.4 TecTtoBble 3apaaHUA ANA TeKyLlen aTTrectauum
1. OlK-1 CnocobeH npumeHssmb ¢pyHOamMeHmarsibHble 3HaHUS, MNoJsly4YeHHbIe 8
obnacmu mamemamu4eckux u (unu) ecmecmeeHHbIX HayK, U UCrosib308amb UX 6
npogheccuoHasibHOU 0esimesibHOCMU



Bonpochbl ¢ BbIGOpoM oTBeTa

1. Yncnom obycnoBneHHOCTH MA mMaTpuubl A Ha3blBaeTCA:

a)M, =detd);
6) M, = | ]lx]
5 M, =474
0 M=l

MNpaBuUnbHbLIN OTBET: B)
2. Cuctema nuHenHbIx anrebpanyecknx ypasHeHnn Ax=b nnoxo obycnoBneHa, ecnu

y MaTtpuupbl A 3TOM CUCTEMBI

a) Yncno obycnoBrneHHOCTM MHOMo Bonblle eauHNLbI;
6) Yncno obycnoBneHHOCTU BN3KO K eANHULE;

B) det A = 0;
rydet 4 #0.

MpaBunbHLIN OTBET: 6)
3. Pewaetca cuctema nuHenHbix anrebpandeckux ypaBHeHun Ax=b. B pesynbtaTte

~ *
HangeHo NpubnmxkeHHoe pewweHne X (X — TOYHOE peLLeHne cucTembl). HeBa3Kkom HasbliBaeTcA
BeNuynHa:

a) R=x —X:
6) R=Ax—b;
B) R = A% — x".

MpaBunbHbLIN OTBET: 6)

Bonpochbl ¢ BbluucrieHnemM oTeeTa
Ona tabnuyHo 3agaHHOM (PyHKUMK f(x) BbIMMCIIEHO, YTO pasdefieHHass pa3HOCTb

Sf(xy,%,,X,)=3. Uemy pasHa pasmenenHas pasHoctb [ (2x,,2x,2X,), ecrm
3HaueHUst yHKLIMW MPY 3TOM OCTANNCh HEU3MEHHBIMU?

MpaBunbHbIKM oTBeT: 0,75
Ona tabnuyHo 3agaHHOM (PyHKUMK f(x) BbIYMCIIEHO, YTO pasdefieHHast pas3HOCTb

S (x4,%,,%,) =5 . Yemy pasHa pasaenenHas pasHocts f (X, +3,x +3,x, +3), ecrm

3Ha4YeHUsA PYHKLUM NPU 3TOM OCTaNUCb HEU3MEHHBIMU?
MpaBunbHLIN OTBET: 5

OllK-2 CnocobeH wucnonb3oeamb U aldanmupoeamb cyuecmeyroujue
MamemMamu4eckue Memoodbl U cucmemMbl po2paMMupo8aHusi ons paspabomku u
peasniuzayuu asi2opummoe peuweHus rnNPuKiadHbIx 3ad0a4y

Bonpochl ¢ BbIGOpOM oTBeTa

1. ®yHKUMSA f(x) 3agaHa Tabnuuen m3 wectn 3HadeHun. Heobxoammo nocTpouTb

Tabnuuy 4eTBepTbiX MNPOU3BOAHbLIX 3TOW (PYHKUMW. YKaXuTe, C MOMOLLbI KaKoro
WNHTEPNONSLUMOHHOTO MHOro4nieHa MoryT ObiTb NonydeHbl QOPMYMbl YUCIIEHHOrO

anddepeHLmMpoBaHUS:



a) VIHTepnonsumMoHHbI MHorouneH JlarpaHxa 4 ctenexm

6) IHTepnonsaunoHHbIi MHOrouneH HotoToHa 3 ctenenm
B) IHTEpNONsIUMOHHbBIN MHOTFOYNEH JlarpaHxa 2 cTeneHu
r) MHTepnonaunoHHbIN MHOroYneH HetoToHa 6 cteneHu

MpaBunbHLIK OTBET: a)

2. OyHKUMSA f(x) 3agaHa Tabnuuen n3 Tpex 3HadeHun. HeobxogmMmo NocTponTb

Tabnuuy BTOPbIX NPON3BOAHbLIX 3TOM (PYHKLUUKN. YKaXMUTE, C NMOMOLLIbIO KaKoro
NHTEPNONSALUMOHHOIO MHOro4IeHa MoryT ObiTb NONy4YeHbl POPMYSibl YNCIIEHHOTO

anddepeHUnpoBaHma:

a) UHTEPNONSALMOHHBIN MHOrOYNeEH JlarpaHxa 3cteneHu;
6) MHTEPNONALMOHHBIN MHOroYNeH JlarpaHxa 2 cTeneHu;
B) MHTEPMNONAUNOHHLIN MHOrOYNeH HetoToHa 3 cTeneHy;
) MHTEPNONAUMOHHBLIA MHOrouneH JlarpaHxa 1 cteneHu.
NMpaBunbHbIN OTBET: 0)

3. ®yHKUMSA f(X) 3agaHa Tabnuuen n3 yeTtblpex 3HaveHnn. Heobxoammo NoCTPOUTb

Tabnuuy TpeTbMX MNPOM3BOOHbIX 3TOW (PYHKUMWU. YKaxmte, C MNOMOLLbIO KaKoro
MHTEPNONSLUMOHHOIO MHOrodnieHa Moryt ObiTb MONyyYeHbl (OPMyInbl  YMCNIEHHOIO
anddepeHUpoBaHNS:

a) UHTEPNONSLMOHHbBIN MHOrOYNeEH JlarpaHxa 4 cteneHu;

6) MHTEpPNONALMOHHBIN MHOrouYneH JlarpaHxa 3 cteneHu;

B) MHTEPMNONALUNOHHBIN MHOrO4YsIeH HbloTOHa 2 cTeneHy;

) MUHTEPNONAUVOHHbLIM MHOroYNneH HetoToHa 5 ctenexun

MpaBunbHbIN OTBET: 0)

4. BolbepuTe npaBuibHOE yTBEPXKAEHME:

a) Obnactn cxogumocTn Metoga npocton utepaumm (M) n metopa 3engens scerga
OQIMHaKOBbl;

6) Ecnn MINU cxoauntes, To meToq 3enaens pacxoguTes;

B) Ecnun meToa 3engensa cxoguted, To MIMNU pacxogutcs;

r) O6nactu cxogumoctn MMM n metoga 3engens B obLiem cryvyae pasnmyHbl.
MpaBUnNbHbLIA OTBET: I)

5. Bblbepute npaBunbHOE yTBeEpXAEHWe: Ans TabnuyHo 3agaHHOM (YHKUMUM MOXHO
NOCTPOUTb €ANHCTBEHHbIN NHTEPMONALMOHHBIN MHOIMOYSIEH CTENEHN N, €Cnu

a) Tabnuua coaep>KUT POBHO N Y3r10B UHTEPNONSALUMN, KOTOPbIE PacnoSIOXeHbI B NOPSLKE
BO3pacTaHus;

6) Tabnuua cogepXxuT poBHO N+1 y3en NHTEpnonsumm, U cpeam y3noB MHTEPNoNAunn HeT
coBnagarwLwmx;

B) Tabnuua cogepXut poBHO n+1 y3en MHTepnonaumm, n cpeam y3noB MHTEPNONALNN eCTb
coBnagatoume;

r) Tabnuua cogepXXMT POBHO h Y3rI0B MHTEPNONALMK, U CPean y3noB UHTEPNONALUN HET
coBnagatoLmXx.

MpaBunbHbIN OTBET: O)



6. Bbibepute npaBunbHoe yTBepXaeHue: Ans TabnmMyHo 3agaHHOM (PYHKLMK MOXHO
NOCTPOUTb MHTEPMNONALUNOHHBIA KyOrYeckuin cnnaviH TONbKO B TOM clly4yae, ecriv

a) Tabnvua cogepXkuT YeTHOE YNCIO Y3IOB UHTEPNONALMA, U CPeaM Y3I0B MHTEPNONALUK
€CTb coBnagaroLime;

6) Tabnuua coOepXWUT HEeYeTHOEe YUCAO Y3MNOB MHTEPMNONAUMUW, U Cpean yarnoB
NMHTEPNONSUMN HET COBNagaoLLmnX;

B) Tabnvua cooepXuT He MeHee Tpex Y3NoB MHTEPMONALMK, KOTOPbIE PacnosioXXeHbl B
nopsiake CTPOroro BO3pacTaHus;

r) Tabnuua cogepXmntT YeTHOE YMCNO Y3r10B MHTEPMONALMMK, U CPEaM Y3NOB UHTEPNONSALNN
HeT coBnagarLmX.

lNMpaBuUnbHbLIN OTBET: B)

7. Bblbepute npaBunbHOE YTBEPXKAEHME: MNOrPeLlHOCTb  UHTEPnonsauun  MOXHO
MWHUMUN3NPOBATbL, ECIN

a) y3nbl MHTEPNONALMN PacnonoXnTb B NOpsiAKe BO3pacTaHUS;

6) ecnn B KayecTBe Y3noB MHTEPMNONAUUW B3SiTb HYNMM UCXOOHOW 3adaHHOW TabnnyHo
dYHKUMK;

B) €CNny B Ka4eCTBE Y310B UHTEPNONALMK B3STb HyNun nonnHomMa Yebbiwesa;

) y3nbl UHTEPMNOMALMM PACMONOXUTL B Nopsaake yobiBaHuS.

MpaBunbHbLIN OTBET: B)

8. BbibepuTe npaBunbHoe yTBepxaeHue: meton [aycca-3engensi, NPUMEHEHHbIN K
cucteme nuHenHblx anrebpaundecknx ypasHeHun Ax=f, (A — HeBblpoXaeHHass maTpuua)
ByneTt cxoauTbea Npu NOBOM HavanbHOM NPUBNKEHNIN, ECNN:

a) xoTs 6bl 0AHO cO6CTBEHHOE 3HaYeHne maTpuubl A No Mmogynto donblue eanHULbI;

6) matpuua A — maTpuLa c guaroHanbHbiM NnpeobnagaHvem;

B) ecnm xoTs 66l 0AHO COBCTBEHHOE 3HaYeHne MmaTpulbl A N0 MOAYIHO MEHbLUE eAVNHULbI;
r) maTpuua A BeLLeCTBEHHas.

MpaBunbHbIN OTBET: O)

9. OyHKuuA f(X) 3afjaHa Tabnuuen mM3 nATU 3HaveHun. HeobxogmMmo nocTpouTb Tabnuuy

4yeTBEepPTbIX MPOU3BOAHbIX 3TOWM (PYHKUMU. YKaXKUTE, C MOMOLLbIO KaKOro WHTEepPMOoSsiLMOHHOIO
MHOrou4sieHa MoryT ObITb NonyyYeHbl POpPMyIbl YNCTIEHHOrO AnddepeHLNPOBaHUS:

a) VIHTepnonsiumoHHbIn MHOrourieH HoloToHa 4 cTeneHu

6) IHTepnonaumMoHHbI MHorouneH JlarpaHxa 3 cteneHm
B) IHTepnonsiUMOHHbLIN MHOrOYneH JlarpaHxa 2 cteneHu
r) MHTepnonaunoHHbIN MHOroYneH HetoToHa 5 cteneHun
MpaBunbHbIN OTBET: a)

10. Cuctema nuHemnHbIX anrebpanyecknx ypasHeHun X = BX + f pellaeTcs METOAOM MPOCTbIX

nTepaumn. HamgeHo, 4TO BCe COOCTBEHHbIE 3HAYEHUS ﬁBmanmubl B yOO0BMneTBOPSAOT

YCIOBMIO ﬂ,B e(a; b). YkaxuTe, npu kakux d u b meton GymeT cxomuTbcs Npu MoGom

Ha4anbHOM NPUBNVXKEHNN:
a)a=2; b=7;
6) a=—1;b=3;
B) A =—l; b=l;



na=1;b=4;

lNMpaBUnbHbIN OTBET: B)

11. BblbepuTte npaBunbHoe yTBepXaeHue: meTton Fkobu, MPUMEHEHHbIN K cucTeme
NMHenHbIX anrebpaunyeckux ypasHeHun Ax=f, (A — HeBblpOXaeHHas maTpuua) Oyaet
CXo0AMTbCA Npu NoBOM HayvanbHOM NPUBAXKEHUN, ECNN:

a) ecnun xoTsa 66l 0AHO COBCTBEHHOE 3HaYeHne maTpuubl A No Moaynto Bonblue eanHNLbI;
6) matpuua A — maTpuLa c guaroHanbHbiM NnpeobnagaHvewm;

B) ecnn xoTs 66l 0AHO COBCTBEHHOE 3HaYeHne maTpuubl A N0 MOAYIHO MEHbLUE eAMHULbI;

r) maTpuua A BeLLeCTBEHHas.
MpaBunbHbIN OTBET: O)

12. [Ins TabnuyHo 3agaHHOM Ha OTpeske [a, b] PYHKUMN CTPOUTCA UHTEPNONSALNOHHBLIN

Kybuyeckui cnnamH S(x). BbibepuTe npaBunbHbIE YTBEPXKAEHNS:
a) S(x) B y3nax Tabnvubl coBnagaeT Co 3HaYeHNAMN PyHKLMN f(x);

6) S(X) HenpepbiBEH BMECTE C NEPBOW 1 BTOPOIl MPOM3BOAHOM Ha [a, b};
B) S(X) BospacTaet Ha [a, b};

r) s(x) ybbiBaet Ha [a, b]

MpaBunbHbIe OTBeTLI: a), 6)

13. CucTema nuHelHbIX anrebpanyeckux ypasHeHun X = BXx + f peLlaeTcs MeTog0M MPOCThbIX

ntepaumn. HanmgeHo, 4yto BCe COOCTBEHHblE 3HA4YeHUs }LBlvlanmu,bl B yOOBNEeTBOPSAT

ycnosuio /4, e(a; b). YkaxuTe, npu kakux d U b meton GyaeT pacxoauTbCst NpU NoGOM

B

Ha4valribHOM I'IpVI6J'IVI>KeHVIVIZ
a)a=2;b=5;
6) a=—1;6=0,5;
B) a=—0,5;b=1I;
r) a:O,S; b=0,9.

lNMpaBunbHbIN OTBET: a)

BOHpOCbI C BblYncneHmem otTBeTa

1. PeleHue cucteMbl NMHENHbIX anrebpanyecknx ypasHEHWIM onpeaenseTcsa no Metoay
NpOCTOM uTepaumm
X =Bx +b, e B= a08 08
—_ ) a
YKaxuTe NpoMexyToK (MpoMexyTkun) 3HadeHun ans (f , ons KoTopbix npouecc dyaer
pacxogawmmcs?
Mpaeunbheim oteet:  (—00;—0,6]U[0,6; +00)

., a€R.

2. PelleHne cucTeMbl MMHENHbIX anrebpanyeckrx ypaBHeHWn onpeaenseTcs no Metoay
npocTon ntepawumm



0,8

X =Bx +b, e B= a08 , a€R.
—_ ) a
YKaxuTe npoMexyTok (MpoMexXyTkun) 3HadeHun ans O , ons KoTopbix npouecc dyaet
cxopawmmea?

MNpaBunbHbLIK OTBET: (— 0,6; 0,6)

3. PellieHne cUCTEMbI NNHENHbIX anreGpanyecknx ypaBHeHuin onpeaenseTcs no metoay
npocTon ntepawumm
a 0,6

X =Bx +b, mwme B=
n+l n _ 0,6 o
Mpu kakux (X npouecc byaeT pacxogammes?
YKaxuTe NpoMexyToK (MpoMexyTkun) 3HadeHun ans (f , ons KoTopbix npouecc dyaer
pacxogsawmmcs?
Mpaeunbhbim oteet:  (—00;—0,8]\U[0,8; +00)

, ac€R.

4. PelueHve cucTeMbl MUHENHBLIX anreGpanyeckux ypaBHEHWUN onpeaenseTcs no MeToay
npocTon ntepawumm

- - I a 0,6
xn+1=an+b, rne B= 1, aeR.
—-0,6 «
YKaxuTe npoMexyTok (MpoMexXyTkun) 3HadeHun ans O , ons KoTopbix npouecc dyaet

cxopawmmea?

MNpaBunbHbLIK OTBET: (— 0,8; O,8}

3. OMK-5 CnocobeH pa3pabambieamb asicopummbl U KOMIMbOMEPHbIE
npozpamMmbi, NPU200HbIe OJIs1 MPaKMuU4YeCcKo20 NpuUMeHeHUs!

Bonpochbl ¢ BbIGOpOoM oTBeTa

1. Mpu cocTaBneHUM pasHOCTHbIX CXEM AN YpaBHEHWUS C YacCTHbIMU MPOM3BOOHLIMU
perynspHbIMN Ha3bIBalOTCA:
a) y3nbl CETKN, B KOTOPbIX Ppa3HOCTHAA cxeMa 3anucaHa Ha wabnoHe;
6) y3nbl CETKK, Nexallune BHYTpM paccmaTpmMBaemMon obnacTu;
B) y3nbl CETKMW, NpUHaanexawme rpaHnyamM paccmatpusaemon obnactu;
r) yanbl CETKM, NpUHaanexaLune ogHOMy Croto.

MpaBunbHLIN OTBET: a)
2. Dana auddepeHumanbHas 3agadva Lu = f N annpoKcMmupyrLllas ee pasHOCTHas

cxema L,,y = fh. PeweHne pasHOCTHOM CXeMbl CXOOUTCA K  pPeLleHuro
AnddepeHumansHOM 3agaydm ¢ NOPSIAKOM p, ECIIN:



Lu~—f,|, =0, h—0

6) Ly—-f], =0"), h—>0

. u—y|, =0h"), h—0

MNpaBunbHbLIK OTBET: B)

3. Nana gudbdepeHumanbHas 3agada Lu = f N annpoKkcumMupyrowlas ee pasHOCTHas

cxema L,y = fh . Mopsaaok annpokcumauum paBeH p, ecnu

Lau—f,|. =0k, h -0

a)

. Ly - f|, =0?), h—>0

) u—y|, =0M"), h—0

MpaBunbHLIN OTBET: a)

4. NaHa aouddepeHumansHaa 3agada Lu = f N annpokcumMmupyrowlasa ee pas3HOCTHas

cxema Lhy = fh . Annpokcumauus HasbiBaeTcst 6e3yCrnoBHON, ecnu:

a) HLhu — f,,Hh — 0 npu onpegeneHHOM COOTHOLLIEHUM LIAroB CETKW MO
NepPEMEHHbIM;
6) HLy — th — 0 npu no6omM COOTHOLIEHMM LIAroB CETKU MO
NnepeMeHHbIM;

B) HL;,U—thh—)O npy nobOM COOTHOLIEHMM LIAroB CeTKM Mo
nepeMeHHbIM;

r) HLy—th — 0 npu onpegeneHHOM COOTHOLLIEHUM LLAFOB CETKM MO
NepemMeHHbIM.

NMpaBunbHbLIN OTBET: B)

1 m
5. Meton Agamca ;(J’n — V)= zbkfn—k Ha3blBAETCS ABHbIM, ECIN:
k=0

a) bo :03
6) b, # 0;

B) OyHKUMSA fn_k ABNAETCHA NIMHENHON OTHOCUTENBHO PYHKLNK Y.

pa3nn4vHbIiM

pas3fnminvHbIiM

pa3fninvYHbIM

pPa3nnyHbIM



MpaBunbHLIN OTBET: a)

BOHpOCbI C BblYUCIIeHuemM oTBeTa

1. ®yHKUMS f(x) 3agaHa CBOMMMU 3Ha4YeHusamu B y3nax X; i, X;, X; (X,-ﬂ =x, £ h).

SO =T f) =15 f(x) = S
lMepBaga nponsBogHas PyHKLMU BblMCNAETCA No popmyrne
f’(X) ~ f;'+1 - f;'—l

2h

YKaxunTte, B Kaknx N3 nepeyncrieHHbIX ToYek npusefeHHas popmyna bygeT umeTb nepBbIv
NOPSIAOK TOYHOCTU (OTHOCUTENBHO h).

MpaBunbHbIK oTBeT: X, |, X,

2. OyHKuuA f(x) 3ajaHa CBOMMMU 3Ha4YeHUsamu B y3nax X; 1, X;, X; (X,-ﬂ =x, £ h).

SO =T f) =15 f(x) = S
BTopas npoussBoaHasa yHKUUKN BbIMUCIISETCA NO hopmyrne
f”(x) -~ fi+1 - 2fz + fz’—l
~ 2 ]
h
YKaxuTe, B Kakux U3 nepeyvmcreHHblx Touek npuseaeHHas copmyna byaet uMmeTb NnepBbin
nopsaoK TOYHOCTM (OTHOCUTESBHO h).

MpaBunbHbIK oTBeT: X, |, X,

20.1.5 Kputepumn oueHMBaHUA TeCTUPOBaHUA
Mpn npoBefeHMN TECTUPOBAHUA KaXAbl CTyAEHT nosiydaet 9 BonpocoB (Mo Tpu Ans
kaxgoro OlK). PesynbTat oueHnBaHusa npuseaeH B Tabnuvue

OTnn4Ho [JaHo He MeHee 8 npaBuSIbHbLIX OTBETOB
XopoLio [aHo 6 nnn 7 npaBunbHbIX OTBETOB
YA0BNeTBOPUTENBHO [aHo 4 nnn 5 npaBunbHbIX OTBETOB
HeygosneTBoputensHoO [aHo meHee 4 npaBuSibHBIX OTBETOB

20.2 NMpomexyToyHasa aTrecTauums

[MpomexyToyHas aTtTecTtauuMs npoBoauTCA B (POPME MUCbMEHHOrO0 3K3aMeHa, Ha KOTOPbIW
otBoauTca 90 MUHYT. 3aTeM paboTbl NPOBEPSAIOTCS NpenofaBaTernieM, U MonyYeHHbIE OLEHKN
BbICTaBMAKTCA B BEAOMOCTb U B 3a4eTKy. Ecnn nmeetca Heob6xoanMoCTb B yTOYHEHUMN peLLEHNS
3agjad, uUnuM BO3HUKAEeT CropHasi cuTyauus, TO MOXeT OblTb MpOBeAEeHO AOMOMHUTENbHOE
cobecepnoBaHue.

20.2.1 MNMepe4yHn BONPOCOB ASIA NPOMEXYTOYHOWN aTTecTaumm
MNMepe4yeHb BONPOCOB ANA NPOMEXYTOYHOM aTTecTauum 1

1. UcTouyHukn 1 knaccudmkauus norpewwHocTen pesynbTata BblYUCHAEHUA.  Tunbl
NnorpeLHOCTEN.



2. OCcoBeHHOCTN MaLNHHOM apnmMeTHKN.

3. LU-pasnoxeHue matpuupbl.

4. MeTtop ["'aycca peLlleHns CUCTEM JIMHENHbIX YPaBHEHUN.

5. O6ycnoBneHHOCTb CUCTEM NIMHENHbIX YpaBHEHU. MeTo NporoHKku.

6. QR-pasnoxeHve maTpuLbl.

7. OpToroHarnbHble MaTpULbl U UX CBOMCTBA.

8. MaTtpuubl BpaweHun n otpaxeHmn. Metoq otpaxeHnn. MeTtoq BpalleHUN.

9. YacTtnyHble npobnembl COBCTBEHHLIX 3HAYEHWUA.

10.MpubnmxeHne  yHKUMN  (MHTepnonaumnda)  anredbpanyeckumm  MHOrousieHamu.
CyuiectBoBaHNe U eAMHCTBEHHOCTb MHTEPMOMSALNOHHOIO MHOro4seHa.

11.TlocTpoeHune WHTEPNOSIALUMOHHOIO MHoOro4neHa MEeTOA0M HeonpeaenéHHbIX
KO3 PULNEHTOB.

12. IHTepnonsuMoHHbI MHOro4neH JlarpaHxa.

13.Pa3genéHHble pa3HOCTU U UX CBONCTBA.

14. IHTepnonsuMOHHbIN MHOrouYneH HoloToHa.

15.MpnbnmxeHne yHkuun kybrnyecknmn cnnanHamu. BeiBog ypaBHeHW AN napaMeTpoB
KyBGuMyecknx cnnanHos.

16.CpegHekBagpaTndeckme  npubnmxkeHns  QyHKUUA. ONeMeHT  Haunydwero
cpeAHekBagpaTUYHOro NPUBAXKEHNUS.

17.MeTo4 HaUMEHbLUNX KBaOpPaToOB.

18.TlorpelHocTb rnodanbHOM MHTEPNONALMNA.

19.4YucnenHHoe guddepeHumpoBanne. OueHka norpewHocTn. OnTumManbHbIA - war
4YmcrneHHoro anddepeHUNpoBaHUS.

20.MeToabl NPUBNMKEHHOTO BbIYUCIIEHNS ONPEAENEHHBIX MHTErparos.

21.TepaunoHHble METOObI YTOYHEHUSI KOPHEN YPaBHEHUN.

22.MeTtop npocTtbix utepauun. Metoq HetotoHa. MeTopq cekyLmx.

23.ATepaunoHHble MeToabl A4S CUCTEM HENUHEeNHbIX ypaBHeHU. MeTo NpoCTbIX uTepauni.
MeTon HetoToHa. MeTtop cnycka.

NMepe4vyeHb BONPOCOB AN NPOMEXYTOYHOW aTTecTauum 2

1. OpHowaroBble MeToAbl peLleHns 3agadm Kowm ans o6blkHOBEHHbIX AnddepeHLmanbHbIX
YpaBHEHUN U CUCTEM.

2. f7BHbI MeToq Onnepa. JlokanbHas 1 NofHasa NorpeLHoOCTb ABHOMO Metoga dunepa. 23.
HesaBHbIN MeTOoa Ounnepa.

3. MeTtogbl PyHre — KyTTa.

4. Metogbl  NPUONMXEHHOrO  peleHns  KpaeBblX 3agavy Agna  OBbIKHOBEHHbIX
andpdepeHumansbHbIX YpaBHEHUA BTOPOro nopsaaka.

5. MeTog npuctpenku.

6. MeTogbl yncneHHoro gudgepeHuMpoBaHns Ha OCHOBE KOHEYHbIX pasHocTen. OueHka

NMOrpeLLHOCTMW.

7. Obwasa cxema metoga HeonpeaenéHHbIX KO3MULNEHTOB.

8. 'HTepnonauMOoHHbIN METOA NOCTPOEHUA CETOUHbBIX NPUBAMKEHNIN NPON3BOAHbIX.

9. lpocTtenwaa ¢aBHas pasHOCTHass cxema B cnyyae 3agadn Kowwn ana ypaBHeHUs

TENnnonpoBOAHOCTM.

10. lMNpocTenwaa HesiBHas pa3HOCTHAA Cxema B Clyyae HauvaribHO-KpaeBOW 3ajauyv ansd

ypaBHEHUS TENSONPOBOAHOCTMU.

11. YpaBHeHMe NOrpelHoCTM CETOYHOro pelleHna OnA ypaBHEHWSA TernnonpoBOAHOCTU B

nonoce.

12. Annpokcumauusa amddepeHunanbHoOro ypaBHeHNA U OMOMHUTESbHbIX YCIOBUN.

13. YcnoBue yCTOMYMBOCTU KaK YCrOBME Ha COOTHOLUEHME LaroB ceTkn. CnekTparnbHbIn

KpUTepumn yCTOMYMBOCTU.



14. PasHOCTHaa cxema «KpecT» B Crlydae HavanbHO-KpaeBOW 3ajaun And BOSHOBOrO
ypaBHEHUS.

15. lMpocTenwaa HesiBHasi pa3HOCTHAA CXxema B Cllydae HavarnbHO-KpaeBOW 3agayv ans
BOJTHOBOIO YpaBHEHUS.

16. Annpokcumaumsa guddepeHumnanbHOro ypaBHEHUS W OOMONHUTENbHBLIX  YCIOBUN.
Ycnosue yCTOMYMBOCTM KaK YCIIOBME Ha COOTHOLLEHUE LLaroB CETKMU.

17. PasHoCTHaa cxema «KpecT» B criydae 3agadu Jupuxne ansa ypasHeHus NyaccoHa.

18. Annpokcumaumsa guddepeHumnanbHOro  ypaBHEHUS W KpaeBoro YCroBuA B
NPAMOYrOSfIbHbIX U HEMPSIMOYTOfbHbIX 061acTaX.

19. MpuHUKUN MakcuMyma Ans CETOYHbIX peLleHNn. YCTOMYMBOCTb CXEMbl «KPECT».

20. MeTogbl pelleHUs CUCTEMbl CETOYHbIX YpPaBHEHWW B Criydae CXeMbl «KpecT» Ansd
ypaBHeHus [MyaccoHa.

21. Pa3HOCTHbIE CXeMbl 4N ypaBHEHUSI TENSIONPOBOAHOCTN C ABYMS NPOCTPAHCTBEHHbIMM
nepemMeHHbIMHU.

22. MeTog npocTton ntepaumm, CXogmmMmocTb MeToaa.

23. QuckpeTHoe npeobpasoBaHue Pypbe. buicTpoe npeobpasoBaHue Pypbe.

20.2.2 BapunaHTbl KOHTPOJIbHO-U3MEpPUTESIbHbLIX MaTepuanoB

NMpuMep KOHTPOSIbHO-U3MEepPUTESNIbHOro MaTepuana
(k npomexyToyHou aTttectauum 1)
1. Chopmynumpynte Teopemy 06 LU-pasnoxeHnn matpuu,
2. [lante onpeneneHune Kybnyeckoro cniarnHa.
3. Teopema 0 HeOGXOAMMBIX U OOCTATOYHbIX YCMOBUAX CXOOMMOCTM MeToAda MpOCTOWn
nTepaumn ansa peLeHns CMCTeMbI JIMHENHbIX anredpanyecknx ypaBHeHU (C AoKa3aTeNbCTBOM).

4. N306pa3nTb Ha MIOCKOCTH ( p,q) obnactb cXoAMMOCTM MeToAa NPOCTOM uTepaunu Ans
P 2q

29 p

5. Anga dyHKunm f(x)z%/; NnocTpouTb Ha oTpes3ke [-1;1] MHOoroyneH nNepeon CTeneHu
Hauny4yLlero cpegHeKkBagpaTUYHOro NPUBNMXKeHNs.

BoccTtaHoBuTe MHOrouneH P (x) Nno ero 3Ha4YeHnaMm
X -1 0
y 0 1

cuctembl X = Bx + f rae B=

N[—
O©IN

NMpumep KOHTPONBLHO-U3MEPUTESNILHOIO MaTepuana
(k npomexyTo4yHOM aTTecTauum 2)
1. CdhopmynnpymnTe OCHOBHYO TEOpeMY TEOPUM Pa3HOCTHLIX CXeM (Teopema dununnosa).

2. Kpaesas 3apaua y"(x) :f(x,y,y'), y(a) = A, y(b) =B peliaetca YMCNEHHO

MeTo4oM npucTpenku. OnuwmnTe anroputM B Clnyyae, Korga KOPHU HENMHEWHOrO ypaBHEHMS
HaxogaTcs MeToAoM HbtoToHa.

3. [Ans yMcneHHoro pelleHus 3agaym
o’'u  ,0u
R
or’ Ox*
()= g (1), w(b) = g (1), (5,0 = 1, (). ] (3,0) = 1, (x)

+ f(x,t); ¢ = const, x €[a,b],

Ha wabnoHe



* ijtl

1) i,

COCTaBUTb pPa3HOCTHYKO CXeMy, onpeaenntb ee nopdagok annpokcnmMmauuun, wuccrnenoBsaTb
yCTOI7I'-II/IBOCTb MeToA4OM pa3ferieHnd nepemMeHHbIX, onnmcatb anroputM HaxoXAeHUA peLueHUs,

06OCHOBAB BO3MOXHOCTb €10 NPUMEHEHUst (CYnTaTh, YTo X, — X, | =h,t, =1, | =7).

4. Dana puddeperumanshas  sapava  u'(x)+10u=10x+1,x€[0,1],u(0)=0 u
Pa3sHOCTHasi cxema

T 10y, =105, 41, i=Ln =1, 7,20, 3, =0. h=1/n

OI'Ipe,D,eJ'IVITb nopAaaoK annpokcnmMaumnn pa3HOCTHOl7I CXeMbl, BN OOU3MEHUTb, €CIln HeO6XOLI,VIMO,
rpaHn4HbIE YCIoBUA, YTOOBI nony4ynTb BTOpOl7I nopsaaoK annpokcnmauunn.
J+l

vl =y
h

. ou ou
annpoKCUMMPYET B TOUKE (xl.,tj) anddpepeHLmanbHbIi onepaTop 8_ + 35?
X

5. Mpun Kakom COOTHOLLEHUN LLAroB TWn /i Pas3HOCTHbIN onepaTop

20.2.3 Kputepumn aTtrectaumm (3a4et/aK3ameH)

[ns oueHvBaHMA pe3ynbTaToB OOyYeHWst Ha 3K3aMeHe/3ayeTe WUCMOoMNb3ylTca creaylolme
nokasaTenw:
1) 3HaHMe y4eBGHOro MaTepuana u BnageHue NoHSTUMHBLIM annapaToM Kypca YMCHEeHHbIX
METOLOB;
2) yMeHue CBsi3biBaTb TEOPUIO C PELLUEHNEM NPAKTUYECKMX 3adav;
3) ymeHue unniocTpupoBaTb OTBET MpUMepaMuM U HeobXoaAMMbIMKM MaTemaTUyYeCKUMU
BblKnagkamu;
4) yMeHNe NPUMEHATb TeopeTMYeCcKUe 3HaHMS K pa3paboTke anropMTMOB;
[ns oueHuBaHWs pe3ynbTaToB 0OyYeHWst Ha 3k3ameHe wucnonb3yeTcs 4-6annbHas Lwana:
«OTIIMYHO», «XOPOLLOY», «YAOBMETBOPUTENBHOY, KHEYAOBNETBOPUTENBHOY.
[nsi oueHnBaHUsS pe3yrbTaToB 00y4YEHUsI HA 3a4eTe NCMOoNb3yeTCcs — 3a4TEHO, He 3a4TEHO
CooTHOLIEHNE NoKa3aTenen, KpUTepPMEB U LIKabl OLEHMBAHUS pe3ynbTaToB 00y4YeHus.

YpoBeHb
Kputepun oueHMBaHNS KOMNEeTEHLNI chopmumpoBaH Llkana oueHok
HOCTHU
KOMMNEeTeHLNN

Ob6yyaowmnca B NOMHOM Mepe BnageeT  MOHATUAHBLIM
annapatoM faHHow obnacTu Hayku (TeopeTuyeckumMm OCHoBaMu MOBbILIEHHbI OmnuaHo
OVCUMMIIMHBI), CMOCOGEH WMMCTPUpoBaTh OTBET MpuMMepamu,
dakTamu, OaHHbIMU Hay4HbIX WCCNEeAOBaHWMN, MNPUMEHSATb ypoBEH®
TeopeTu4eckue 3HaHWs ANS peLleHust NpakTUYecKux 3agadv C
MCMNOMb30BaHNEM YNCIIEHHbIX METOLOB.




OTBET Ha  KOHTPOMbHO-U3MEPUTENbHLIN  MaTepuan  He
COOTBETCTBYET OJIHOMY (ABYM) M3 NepeyvmcrieHHbIX nokasaTtene,
HO  oOyvyawolMiics  JaeT  npaBunbHble  OTBETbl  Ha
[OOMNonHUTenNbHbIe BOMPOCHl. B gokasaTenbcTBax yTBepXaeHun u

B MaTeMaTnvyeckmnx npeoGpaaosaHMﬂx gonyueHbl HETOYHOCTU.

basoBbIl
YPOBEHb

Xopowo

Teopuu

OTtBeT Ha
COOTBETCTBYET
rnokasartenen,

KOHTPOSIbHO-M3MEPUTENbHLIN ~ Matepuan  He
nobbim  aByM(TpPEM) M3 MepeyvmCreHHbIX
obyvyarowunca Oaet HenosnHble OTBETbl Ha MoporoBbii
[OMNOSNHUTENbHBbIE BOMNPOCHI. [JEeMOHCTPMPYET YacTUYHbIE 3HAHUS YPOBEHb
JonyckaeT  CylleCTBEHHble  ownbkn B
MaTeMaTU4eCcKMX BblKnagkax.

YdoenemeopumersibHO

OTBET Ha  KOHTPOSIbHO-U3MEPUTENbHbIN  MaTepuan  He
COOTBETCTBYET MOOLIM TpeM(YEeTbIpEM) U3 MEPEYUCTIEHHBIX
O6y4alolmncs OeMOHCTPUpPYeT OTPbIBOYHbIE,

doparmMeHTapHble 3HaHWs, JonyckaeT rpyGble OLLIMGKN.

rnokasartenem.

HeydosnemesopumeribHO

Ha 3aueTe:
3a4yteHo BbINonHeH nnaH npakTuyecknx n nabopaTtopHbIX 3aHATUN.
He 3auyteHo He BbINOMHEH NNaH NpakTU4eCcKMX nmn nabopaTtopHbIX 3aHATUNA.

3apaHusa pasgena 20.1.4 pekoMeHAOyHTCA K UICNOb30BaHUIO MNPy NpOBeAEeHUN
ANarHOCTUYECKMUX paboT C Lerbio OLEHKN OCTaTOYHbIX 3HAHWN NO pe3ynbTaTaM OCBOEHUS
JAaHHOW OUCLUUNIINHBI.




