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1. Mecto nucuumiaunbl B cTpykrype OOII

JucuumimHa otHocuTed K 00s13aTenbHol yacti. Koa nucuumusst: b1.0.15 (Yucnenusie MeTosl).
OcBanBaetcs B 5 u 6 ceMecTpe TpeTbero roja ooyuenus. Cemectp 5 (3auet), cemecTp 6 (9K3aMeH)

Ne MecTo 1MCHMIIUHBI B Y4eOHOM CTaHIapTHBIN TEKCT AJI51 AaBTOMATHYECKOI0
Bapu iaHe o0pa3oBaTebHOM 3anoJiHeHus1 B KOHCTpykTOope PII{
aHTa NMPOrpamMmbl

2 broxk 1. Jlucuumivael (MOTyIN) Jucuummaa  B1.0.15 «YucimeHHple  METOIBI»

OOs3arenpHad 4YacTh

uHgopmamuray.

oTHOcUTCS K obs3arenbHoi yactu OOIl HampaBieHus
noarotoBku 01.03.02 «llpuknaonas mamemamuxa u

2. Ilnanupyemble pe3y/bTaThl 00yUYeHHUs! 110 AUCHUIIJIMHE, COOTHECEHHbIE C IVIAHUPYEeMbIMH
pe3yJibTaTaMu 0CBOeHHsI 00pa30BaTeIbHON NPOrpaMMbl (KOMIETEHUUSIMU U

HHIAUKATOPpaAaMHU JOCTUKCHUSA KOMHeTe]—[IIHﬁ)

I[InanupyemMsble pe3yJbTaThl 00yUeHHs 10 AUCHHILINHE (MOYJII0), B
Dopmupyembie COOTBETCTBHM € HHAMKATOPOM JOCTHKEHHSI KOMIIETEHIIHH HanMeHoBaHMe
KOMIIETeHIMH HHANKATOP KOCTHKEHAS] OICHOYHOTO
(xom, comeprkanue KOMIeTeHIIHH ™ Pe3yabTaThl 00y4eHUst cpencrTaa
KOMIICTCHIIHN ) (xom, comepxkaHue 10 INCIMILIHHE
HMHJMKATOPa)
3naem nocmanosku 3a0a4 OUCYUNTUHBL
«YHucnennvie memoowly, NOHAMUNUHbII AnNnApam
U ymeepocoenus, OCHO8Hble NPUeMbl U
Gopmynvl, HOOX00bL K U3YYEHUIO
annpoxcumayuu, YyCmoudugoCmu, cXxo0UMOCmu.
— OCHOBbI MeopuU NOZPeuHOCMU U Meopuu
npubaudceHus yHKYuil (UHMEPNOAAYUSL, HOUCK
NEMEHMO8 HAULYUULE20 NPUOTIUNCEHUSL),
— Memoobl YUCIEHHO20 QU pepenyuposanus u
OIIK-1: UHIMEZPUPOBATUZ, .. Cobeceoosariue
OIIK-1.1. Obnaoaem — MemoObl pewenus 3a0ay IUHeiHol arzedpbl,
Cnocoben @ynoamenmanvHbimu VC08USL CXOOUMOCIU UMEPAYUOHHBIX npaxmuueckoe
npuUMeHsmo SHAHUAMU, NOJYUEHHBIMU 8 | npoYyecco8, UMepayuoHHble Memoobl peueHus sadanie
gynoamenmanvnvie | obracmu HeNUHEUHbIX YPAGHEeHUI U cucmem;
SHAHUA, Mamemamuseckux u () | _ yemodwr uucrennozo pewenus sadawu Ko KOHMpOTbHbLE
hoiyuennbvie 6 €CMECMBEHHBIX HAYK U Kpaegwlix 3a0ay 0 0ObIKHOBEHHIX pabompi
obnacmu oughpepenyuanvHvIx ypasHeHuil u cucmem,
Mamemamuieckux — MemoObl YUCEHHO20 PeuleHUsl
u (unw) CMAYUOHAPHBIX U HECTNAYUOHAPHBIX 3a0aY
CCmecmeenHbLY Mamemamuyeckou usuKu, 8KI0UAsL
HayK U HenuHeliHble 3a0au.
UCNOIL308AMb UX 8
npogheccuonanvuoil 3naem nocmanosku MoOenbHbIX 3a0ay
dessmenvHocmu Jucyunaunvl « Yuciennvle memoowly, ux
NPUKIAOHOE 3HAYEHUe, IManbl NOCMPOEHUs.
YUCTIEHHOU MOOeIU U NPOBEOCHUS YUCIEHHO20
9KCHEepUMeHma
OIIK-1.2. Yueem Ha npumepe modenvruvix 3a0au oucyuniumvl
UCNOb306aMb «Hucnennvie mMemoovly ymeem npogooums Cobecedosanue
gynoamenmanvhoie 9KCHnepuMeHm no npogepKe KoppeKmHou
SHanuA 6 peanu3ayuu aneopummos, 060cHo8ans npakmuueckoe
npogeccuonaibHol annpoKCUMAayUI0, yCmouyueoCntb, CXoOUMOCMb, 3a0anue
desimenvHoCMU, uccnedogams 3PHexmusHoCmsb YUCIEHHO20
ocyujecmsiiimy 66100p Memooa: ymeem hopmyaupo8ams noCmaHosKu




Ilianupyemblie pe3yabTaThl 00y4eHHUsl 10 TUCHUILIHHE (MOYJII0), B

®opmupyembIe COOTBETCTBHM € HHAMKATOPOM JOCTHIKEHHSI KOMIIETEHIIHH HanMeHoBaHMe
KOMIIETCHUHH HHIUKATOP KOCTHKEHHAS OIEHOYHOT0
(xom, comepKaHue KOMIeTeHInu ™ Pe3yabTaTnl 00yueHust cpencraa
KOMIICTEHIIHH) (kom, comepxkaHue MO AUCHUILIHHE
HMHJMKATOPA)
MemoO008 peulenus 3a0ay | MOOEIbHbIX 3404y, UCCIe008aNb
npogheccuonarbHol KOPPEKMHOCb YUCTEHHOU MOOENU;
desamenbHOCMU HA OCHOBe | IpeKkmusHocms u cxooumMocms Memood,
meopemuiecKux 3HaHuil AHATU3UPOBAMb (OYEHUBAMb) NOSPEULHOCHTD,
yMeem cmasums yenu YUcIeHHO20
ucce008anusl, paspadamvléans NPOSPAMMHYIO
peanuzayuio; nPo8oOUNMb GbIUUCTUMETbHbIL
IKCHEpUMEHM
Bnaoeem nagvixamu ancopummuzayuu u
peanuzayuy YUCIeHHbIX MemMo008 peuleHus
3a0ay na OBM, cpeocmeamu susyarusayuu
OIIK-1.3. Hueem Pe3yIbmamos pacuemos u Memooamu aHaIu3d
NPAKMULECKUl Onbim pesyromamos
NpUMEHEHUA Bradeem nasvikamu pazpabomxu u Cobecedosanue
gbyndafweﬁma/zbnblx NPUMEHEHUs. NPOSPAMMHBIX CUCIEM,
3HAHUL, NOTYYEHHBIX 8 NOOOEPIHCUBAIOWLLX CHEKM] npaxkmuieckoe
obnacmu OKCNEPUMEHMATILHBIX 803MONCHOCIEN OIS 3adanue
Mamemamuieckux u U3yueHusl Kax ceoticme memodd, mak u
ECMECMEEHHBIY HAYK 6 CBOTUCNE MOOCTUPYEMBIX 00BEKMO8 npoexkm
npogheccuonanrbHol
OesimenbHOCTIL Bnadeem nasvlkxamu yucienno2o peuteHusl
MamemMamuyeckux 3a0ad, mpeoyouwux
KOMNJLEKCHO20 N00X00a npu noobope
YUCTEHHBIX MEeMOO08 U NPOBedeHUl
BLIUUCTUMENLHO20 IKCHEPUMEHMA
3.  CTpykTypa U cofepKaHue TUCIUTLTHHBI
3.1.  TpymoeMKOCTb THCHHILIMHBI
Ounas popma 00yueHUs
Cemecrtp 5 Cemectp 6 Bcero
Oo6mast Tpy10eMKOCTh 33ET 33ET 6 3ET
Yacos no yueOHOMY ILIAHY 108 108 216
B TOM YHCJIe
ayIUTOPHbBIE 3aHATHS (KOHTAKTHAs padora): 81 50 131
- 3AHATHSA JIEKIHOHHOT0 THIA 48 48 96
- 3AHATHSA CEMHHAPCKOI0 THIA 16 16
- 3aHATHUS JIA00PaTOPHOI0 THNA 16 16
- Tekymuii konTpoas (KCP) 1 2 3
caMocTofITeIbHasi padora 27 22 49
IIpomeskyTouHasi aTTecTalus — IK3aMeH, 3auer | 3ader JIx3amen 36 36
3.2.  Copnepixanue AUCHUTIHHBI
HanmeHoBaHMe U KpaTKoe CO/IepIKAHUE Pa3/IeJIoB U ‘ Bcero ‘ B Tom uncie




TEeM THCHHUIIIMHBI

(4acel)

KounrakrHasi padora (padora Bo
B3aUMO/IEHCTBUM C
npenogasaresaemM), yacol. 13 Hux
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Cemectp 5
Baeznenue B mpeamer
Tema 1. Metox nporoskd. BerauciurenpHas 7 2 1 1 4 3
YCTOWYHBOCTH METO/IOB
Tema 2. OCHOBBI TEOPUU HUHTEPIIOISILIUU
CrutaitH-UHTep OIS LS 8 2 2 2 6 2
WHuTepnonsauus NoITMHOMaMU
Tema 3. YncenHoe muddepeHupoBaHue 8 4 1 1 6 2
Tema4.  MeTtoasl  pelieHUs  KpaeBbIX  3a3/4ay: 8 4 ’ 6 5
MHTETPATbHO-UHTEPIOISIIUOHHBIA METO
Tema 5. Teopust pasHocTHbIX cxeM. [Ilpumep aHanuza
8 4 2 6 2
CXOAUMOCTH.
Tema 6. KoHcepBaTHBHBIE Pa3HOCTHBIE CXEMBI 8 4 2 6 2
Tema 7. 3anaga Jupuxine s ypaBaenus [lyaccona.
Br160p 1 peanuzaryst YUCICHHOTO PEIIeHHs
ITocTanoBka 3a1a4u, BEIOOP CXEMBI 12 4 2 4 10 2
BBeznenue B uTepalloOHHBIE METO/IBI JIMHEHHOHN aIreOphl
Pemenue MonensHOM 3anaun
Tema 8. 3amaua J{upuxie s ypaBHeHus IlyaccoHa.
[IpuHiun MakcuMyMa. AHaJIU3 CXOJUMOCTH CXEMBI U 7 4 2 6 1
001I1e# TOrPEeImHOCTH
Tema 9. YnciieHHOE pelieHHe HECTAMOHAPHOTO 5 ) ) 4 1
YpaBHEHHUsI TEIVIONPOBOIHOCTH
Tema 10. Pemenne CJIAY  Gonpmiod  pa3sMepHOCTH: 8 4 ’ 5 )
HHCTPYMEHTHI aHAJIN3a CXOAUMOCTH




B Tom uncae

KonrakrHas padora (padora Bo

B3aHUMOJEHCTBHH C =
npenoaaBaTtesieM), 9achbl. 13 Hux S
HaumeHoBaHMe H KPAaTKoOe coAep;KaHue pa3iesioB U Bcero g3
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Tema 11. Pemenne CJIAY Gonpmioi pa3MepHOCTH:
METOJl IPOCTON UTEPALIMU, METOJ MUHUMAJIbHBIX 8 4 2 6 2
HEBSI30K
Tema 12. O6ocHOBaHHE MIPUMEHEHHUS METOJI0B 4 ) 5 5
(mpumepsr)
Tema 13. OnTuMHU3anusa CXOAUMOCTH: METOI C 8 4 ’ 6 ’
4eOBITIIeBCKUM K-HaGOpOM mapaMeTpos
Tema 14. OnTIMH3aIUS CXOTUMOCTH: METOX 8 4 ) 6 5
COTIPSDKEHHBIX TPAJINCHTOB
Texymmii korTpois (KCP) 1 1
Hroro (5 cemectp) 108 48 16 16 81 27
Ipome:kyTouHas aTTecTanus - 3a4eT
Cemectp 6
Tema 15. AHanu3 CXOAMMOCTH PA3HOCTHBIX CXEM, METO/]T 1 8 8 3
pasJiesieHns IepeMEeHHbIX
Tema 16. Pemenne 3agaun Komm a1t 0OBIKHOBEHHBIX 16 12 12 4
T epeHInaATbHBIX YPAaBHEHUH U CHCTEM
Tema 17. Metopl 00pabOTKH JaHHBIX W MIPUOIIMKEHUS
dbyHKIHIA
MeTo/ HANMEHBIIIMX KBAJAPaTOB
14 10 10 4
[Ipubnmxenns B riIbOEpTOBBIX IPOCTPAHCTBAX
Hawunyumime paBHOMEPHBIC MPUOJTHKESHUS,
SKOHOMMHU3ALUS CTEIICHHBIX PSIO0B
Tema 18. BapnannoHHO-TIPOCKIIHOHHBIC METOIBI
15 12 12 3
pelIeHHs KPaeBhIX 3a1a4
Tema 19. YucneHHOE MHTETPUPOBAHUE 9 6 6 3
AHanu3 peaxu3anyuy UTEPanoOHHOT0 METo/1a Ha 2 2
npuMepe cxXeMbl 3aaa4n J{upuxiie s ypaBHEHUs




B Tom uncite
KonTtakTHas padorta (paéota Bo
B3aHMO/JCHCTBHH C =
npenogaBaTesiemM), 4acel. 13 HUX S
HaumeHnoBaHHe U KPaTKoe coJep/KaHue pasae/oB 0 Bcero g3
TeM JHCLHUILIHHBI (uacer) = g
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ITyaccona (mpoexT)
Pemenne HenMHEWHBIX ypaBHEHUN U cucTeM. Penienue
HECTalMOHAPHBIX YPABHEHUN B YACTHBIX [TPOU3BOJHBIX 3 3
(mpoexkr)
Texymmii konTpoas (KCP) 2 2
IIpomexxyTounas arrecranus —3IK3aMeH 36
Hroro (6 cemectp) 108 48 50 22
Hroro 216 96 16 16 131 49
Texymuit KOHTPOJIb YCIIEBAEMOCTH PEAM3YeTCs B paMKaX 3aHATHH CEMHHAPCKOTO U IA0OPaTOPHOTO THIIA.
[IpoMexyTOYHAs aTTECTAIMs IPOXOAUT B TPAJUIIUOHHON (popMe (3aUeT, IK3aMeH).
4, Y4eOHO-MeTOAMYECKOe 00ecTIeYeHHe CAMOCTOATEIbHOI PadoThI 00y4aroIIuXCH
CamocrosTenpHast paboTa CTyJIeHTa MPH U3yYEHUN AUCIUIUIHHBL «UHCIeHHBIE METOIBD) BKITIOUALT:
<> Brmonnenne nomamanx npaktuieckunx 3agannii (IIpaktukym)
<> Bremonnenwne nabopatopHbix padoT (JIabopaTopHBI MPaKTUKYM)
<> BrimonHeHne wWcClIeOBaTeNbCKUX TPOEKTOB  (3aJaHHs TPOEKTOB TMPEJICTaBICHBI B  pasjenax

[paktukyma u JIabopaTopHOTO MpaKTHKyMa)
K AyIUTOpHBIE KOHTPOJIEHBIE PabOTHI

X [ToAroToBKY K COOECEIOBAHMUIO, 3a4ETY, IK3aMEHY

a TaKxKe MOJrOTOBKY OTYETOB M MPE3eHTAIMH U1t 00cykaeHus pe3ynbTaToB [Ipaktukyma u JlaboparopHoro
MPaKTUKYMa.

CojeprkaHue M TIOPS/IOK BHITTOJTHEHHS 3a/IaHUH, a TaKKe BApUAHTHI 3a/IaHui puBeieHs! B [4], [5].

B cocrase IlpakTukyma

Cemectp 5

[Ipaktukym 1. CinaiiH-uHTEpIIONALUA. METo IPOrOHKU

[IpakTukym 2. UHTEpIONAINS TOTHHOMAMHU

[IpakTukym 3. Pemenne HecTalMOHAPHOTO ypaBHEHUS TEIIONPOBOIHOCTH

IIpaktuxym 4. Yncnennoe auddhepeHImpoBanne

[Ipaktukym 5. [locTpoeHue n aHanu3 KOHCEPBATUBHBIX PA3HOCTHBIX CXEM (BKIIIOUAs IPOEKT)

[IpakTukym 6. Uncnennoe pemenune 3anauu Jupuxie ans ypasHenus [lyaccona
6



[Ipaxtuxym 7. Yucnennoe pemenune 3anadun Jupuxie mis ypaBaenus [lyaccona (mpomowkenue). Penenne
3a/1a4 JTMHCHHON anreOphl

[MpakTukym 8. Yncnennoe pemienue 3amaun Jupuxiie as ypaHenus [lyaccona. AHan3 CXOJUMOCTH |
TTOTPENTHOCTH (BKITIOYAS ITPOCKT)

[pakTukym 9. Perenue 3ama4 TuHEHHON anreOpsl (MPUMEHEHHUE METOIOB)
B cocrage JlaGopaTopHoro npakTukyma
Cemectp 5

JlaGoparopHsriii pakTukyM 1. CrutaiftH-UHTEPHOAIYS (MOCTPOSHUE HHTEPIIOIUPYIONIETO KyOU4eCKOTo
CIUIaitHa)

JlaGopatopHblii mpakTuKyM 2. Yncnennoe nuddepeHuupoBanne GpyHKIUA
JlaGoparopHsrii mpakTukyM 3. Perienue kpaeBbix 3amau s OY

JlaboparopHsrii pakTukyM 4. Pemenne 3agaun Jupuxie ans ypasaenus [lyaccona (MeTos BepxHei
peJtaKkcalun)

JlaboparopHsii pakTHKyM 5. ONTHMA3ANNS CXOANMOCTH METOJIOB PEIICHUS Pa3HOCTHBIX CXEM

JlaboparopHsrii TpakTHKyM 6. Pernrenne mpo0ieMbl COOCTBEHHBIX 3HAYEHUH (C UCTIOIH30BAHUEM
MaTeMaTUYCCKUX TTAKETOB)

I[J'IH CaMOKOHTPOJIA Yy CTYACHTA HMMCEECTCSA BO3MOXXHOCTH YAAJICHHOI'O0 TECTUPOBAHUA 110 AUCTAHIIMOHHOMY
nekionHomMy  kypcey  [4], [5] (https://e-learning.unn.ru/course/ enrol/index.php?id=827, tpebyetcs
perucrpanys).

KpOMe peKOMeHI{OBaHHOfI BIL 6 JIMTCPATYypPhI MOT'YT OBITh UCITOJIb30BAHBI HCTOYHUKH:

1. Hpoo6ermieBny B.W., JlpimaunkoB B.I1., PuBun I'.C. 3agaum 1o BBIYHCIUTENHHOW MaTeMaTHke. M.:
Hayxka, 1980. (21 3x3).

2. Hauamo pa6otet ¢ ocuoBamu MATLAB wu Simulink. 1994-2018, MathWorks, Inc URL:
https://www.mathworks.com/support/learn-with-matlab-tutorials.html?s_tid=hp learn tutorials

KoHTposibHBIE BONPOCHL U TUIOBBIE 33JaHUS 711 TEKYIIETO KOHTPOJIA U MPOMEKYTOUHOM arTecTaliy Mo UTOram
OCBOCHUS IUCIUILIMHBI TPUBE/ICHBI B 11. 5.2.

MeTonnyeckue yKa3zaHusl K BbIIIOJHEHHIO CAMOCTOSITEJIbHOMH padoThI

Ilenu u 3a0auu Kypca

ILlenu u 3a0auu xypca TeCHO CBSI3aHBI C TCHICHIIMSIMH, TIPOSBISIFOIIMMU Ce0sl TOCIIEAHIE TOIbI BCe Ooee
u OoJiee 3HAYNMO. BbiuuciumenvHas MeXHUKA HO8020 NOKOLEHUs OMKPLIBAEH HOBbLE BO3MOICHOCHU U3YYEHUS.
CJHIOJCHBIX  pealbHblx 06’!767(‘]’}106’ M@I’I’IO()(,ZMM BbIYUCTIUMENTIbHOCO IKCnEpUMerRmada. TaKOﬁ OKCIICPUMCHT
MpeArnojaraeT AUCKPETH3AINi0 HCXOMAHOW (Kak mpaBwio, auddepeHnuansHoi) 3amadu U Tpedyer
CHEMaTbHONW MPOpPabOTKH YUCIEHHOTO aJTOPUTMa (KOPPEKTHOCTh, YCTOWYHBOCTh, TOYHOCTH, CXOIHUMOCTH).
BospacTaer posib MOATOTOBKY CIIEUAIMCTOB B 00JIACTH YHCICHHBIX METOJIOB M IPOTPAMMHUPOBAHYSL.

HCHI) JUCITUITIIINHBI «YucneHurle METOAbD» — HU3YYCHUC q)YHZIaMeHTaHBHI)IX MIPUHIUIIOB IMOCTPOCHUSA
YHCIIEHHBIX AJITOPUTMOB, TIOAXOJOB K aHAM3y WX CBOWCTB, IMOATOTOBKA CTYIEHTOB K pa3paboTke u
IIPUMCHCHUIO Q(i)q)eKTI/IBHI)IX BBIYHCIUTCIIBHBIX KOMIIJIICKCOB, HGOGXO)II/IMI)IX 1A MaTeMaTH4YeCKOI O
MOJICJIMPOBAHHS CIIOKHBIX CHCTEM.

Kypc comepkut nzydeHue OCHOB MAITUHHON apu(h)METHKH, aHATTU3 CTPYKTYPhI IOTPEITHOCTH, TTOAXO/IBI U
METOJIbl TPUOJMKCHHOTO BBIYHCICHUS (YHKIUM, ducieHHoe auddepeHIUpPOBaHUE W HHTCTPHUPOBAHME,


https://www.mathworks.com/support/learn-with-matlab-tutorials.html?s_tid=hp_learn_tutorials

YHCIICHHOE PENICHUE CHUCTEM JIMHEHHBIX alreOpanvecKuX ypaBHEHWH, 3a7ady Ha COOCTBEHHbBIC 3HAUYCHHS,
pellieHHEe HeJIMHEHHBIX alre0pandecKuX YPaBHEHHUI U CUCTEM.

Oco0oc¢ BHHMMaHHUE YACNACTCS METOJaM YHCICHHOTO pelieHus 3agaun Komu W KpaeBbIX 3aaad st
OOBIKHOBEHHBIX A depeHnansueix ypasHennt (OY), pemeHno ypaBHEHHI B YaCTHBIX NMPOWU3BOIHBIX, a
TaK)Ke CTPYKTYPE COOTBETCTBYIOIIMX BBIYUCIIUTEIBHBIX KOMILIEKCOR.

[lpy w3yyeHMHM MOJETBHBIX 3a7ad Kypca pacCMaTpUBAIOTCSI NPOOJIEMBl pPEIICHUS HEKOPPEKTHO
MOCTABIICHHBIX 3a/1a4, 3a/a4 OOJNBIION Pa3MEPHOCTH, HEOOXOJMMOCTh KOMOMHUPOBAHUS KA4YECTBCHHBIX U
KOJIMYECTBCHHBIX METOJIOB UCCIICJIOBAHNS, IIEPCIICKTUBBI NapaJlIeIbHBIX aJITOPUTMOB.

[IpenomaBanue Kypca OpUCHTHPOBAHO Ha JIOCTHKEHHE CIIEAYIOIINX TeNieit 00yJYeHus:

— (hopMUPOBaHUEC HAYYHOTO MBINUICHHS, TIOHUMAaHHUs O0JACTe W TIEPCICKTHUB NPUMCHECHUS YHCICHHBIX
METO/IOB;

— OBJIaJICHHE METOJIAMH YHCIICHHOTO aHAJIN3a ¥ BEIYUCITUTEIBHOTO IKCIIEPUMEHTA;

— BI)Ipa6OTKa HAaBBIKOB pCIICHUSA 3a1a4 C UCIIOJIb30BaAHUEM MCTOJOB MAaTCMATHUYCCKOTO MOJACIMPOBAHNA

— (OpMHUPOBAHHS ANTOPUTMHYECKOTO MOIX0/a K PEIICHHUIO MPUKIIAIHBIX 33]1a4;

— OCBOCHHUE METOIOB 00pa0OTKH IKCIIEPUMEHTATIBHBIX TAHHBIX;

— 3aKpeIUIeHUe MPAKTUUYECKNX HABBIKOB paboThl ¢ DBM; HaBBIKOB pabOThl C COBPEMEHHBIM MPOTPaMMHBIM
obecrieueHueM; HaBBIKOB pa3pabOTKU M IPUMEHEHUS MTPOTPAMMHBIX CUCTEM M KOMILJICKCOB.

Cmpyxkmypa Kypca

Kypc «Hucnennsle meronsl» B uHcturyre UTMM HHI'Y moaroTtoBieH W peain3oBaH B COOTBETCTBUU C

TpeOOBaHMSIMM THIIOBOM mHporpammbl 1o HampaieHuto «llpuknanHas matemMaTHka W WHQOpPMATHKa»,
o 1

pa3paboTanHol o pykoBoacTBOM akagemuka PAH A.A. Camapckoro.

Kypc mmeer «ypoBHEByI» cTpykTypy. C OAHOW CTOpOHBI, B HEM IIOCIIEAOBATEIbHO IPEICTABICHBI BCE
OCHOBHBIE pa3fielbl 4ucCleHHOro asHanu3a. C Jpyrol CTOPOHBI, CIOXHBIE IPUIOKEHUS TpPeOyrT
OJTHOBPEMEHHOT'O HCIIOIb30BaHUS Pa3HBIX METO/I0B. I103TOMy OCHOBOI Kypca ABISETCS] CUCTEMHOE U3y4EHHE
MOOeNbHbIX 3a0ay, OTIMCHIBAIOLINX CBOMCTBA peallbHBIX 00BEKTOB Pa3IMYHON MPUPO/IBI.

I'paduk u3ydeHus pas3iesioB Kypca TakoOB, UyTOOBI, M3yudas TEMbl YHUCICHHOI'O aHaJU3a, CTYJACHTHI MOTJIH B
TEUYECHHE KAXKIOIO0 CEMECTpa CaMOCTOSATEIBHO IMOArOTOBUTH INPOTrPaMMHYI0 PEANM3aLMI0 METOJIOB PEIICHHS
MOJIEJIbHBIX 3a]1a4.

[Ipu moaroToBke K 3aueTy (9K3aMeHy) MaTepual Kypca cucTeMaTH3UpyeTca Kak Mo KiaccaM 3a/ady, Tak U o
KJlaccaM METOZOB.

JlabopamopHhutii npakmuxkym

B coorserctBun ¢ OC BO mno nanpasnenuto «lIpuknannas maremaTtnka u WHQOpPMaTHKa» B paMKax Kypca
CTaBHTCS 3a/1a4a Pa3BUTHS KOMIIETCHINH pa3padOTKN U MPUMEHEHUS IPOTPAMMHBIX CPEACTB Pa3HOTO YPOBHS
CJIOKHOCTH, HEOOXOAMMBIX JJIS1 PEIICHHSI Pa3HBIX 3a/1a4 YUCIEHHOTO NCCIIe0BaHns. B ux uncie:

% [POTpaMMBbI JUIs MPOOHBIX PACYETOB, IIPOBEPKU BO3MOKHOCTEH METOJIOB;
“*  TpOTrpaMMHBIE CHCTEMBI, TOJJIECPKUBAOIINX IMUPOKHHA CHEKTP 3KCIIEPUMEHTAIBHBIX BO3MOXKHOCTEH
JUTSL U3yYEHUS CBOMCTB METO/Ia M CBOMCTB MOJICITHPYEMBIX OOBEKTOB.

OcHoBHBIE TPeOOBaHUS K IIPOTPaMMaM:

v MporpamMma JIoJKHa OBITh HaNMCaHa CTYIEHTOM Ha alTOPUTMUYECKOM SI3bIKE BBICOKOTO YPOBHS;
v KOJI, peasu3yOLNi YUCICHHBII METO, JOJKEH ObITh IOATOTOBIIEH CTYJICHTOM CaAMOCTOSITEIBHO;

! TIporpaMmbl JMCHMIUIMH 10 Hampasienuto «l[lpukiagnas maremarnka U UHGOpMATHKa». YueOHO-METOJMUYECKOE
o0beMHEHNE Y HUBEPCUTETOB. Y UeOHO-METOAMYECKHI COBET IO MPUKIIAIHOW MaTeMaTuke U nHpopmaruke. M.: 3a-Bo
(akymsTera BMuK MI'Y, 2002. C. 59-62.
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v\ mporpamma u croco6 paboThl ¢ Hel JOJKHBI OBITH IPUIOIHBI HE TOJIBKO IS BBHITOJHEHUS KOHKPETHOTO
pacdera, HO W Uil IPOBEPKH KOPPEKTHOW pealn3allii METOMa; a TaKKe Ul YUCICHHOTO H3yYCHHs
CBOMCTB UCXOIHOTO (MOACITUPYEMOT0) OOBEKTA.

YacTp 3aganwuii 71a00paTOPHOTO MPAKTUKyMa BBITOIHSAIOTCS Ha MTPOrpaMMax-TpeHaxepax.

HpakmuKyM K 3aHAMUAM CEMUHAPCKO20 muna

[IpakTukym CcOAEpXKUT pa3Hble TUOBL 3a7ad. Eciau MOpyd4eHO MOArOTOBUTH NPOrpaMmy, OCHOBHOE
TpeOoBaHUe: KOJ| YUCICHHOTO METO/Ia IOJDKEH OBITh TIOJTOTOBIIEH CTYIE€HTOM CaMOCTOSITEIHHO.

TpeboBanus kK 0popMIICHUIO 3aTaHHIA:

'0

% [locranoBku 3ama4, GOpMyIIBI M BBIKJIAKH, KOMMEHTAPHH 1 BBIBOBIL: PyKOIHCHAs opMa o0s3aTebHa.
% Pe3ynbTaThl BBIYMCIUTENBHBIX OKCIIEPUMEHTOB B (opmare TNPe3eHTAUUH CO CKPUHIIOTAMHU
uHTEpQeicoB (IPOTOKOJIOB) U CBOAHBIMH TaOJIHUIIAMH.

I[J'IH BLI‘II/ICJ'IQHI/II\/'I, BCIIOMOTaTeJIbHBIX I10 OTHOIONCHHWIO K HU3Yy4Ya€MOMY METOAY, MOXHO HCIIOJIb30BaTh
MaTeMaTH4eCKHil maKeT.

Ilpumep mooenvuoii 3a0auu

OpHolt U3 OCHOBHBIX MOJIENBHEIX 33/1a4 Kypc sABisieTcs 3amada lupuxie s ypasaenus [lyaccona (3amada o
nporude HarpyKeHHOW MeMOpaHbl). ITO MOTHOCTHIO COOTBETCTBYET TOW 3HAUUTEIILHOW METOAMYECKOMN POy,
KOTOpasi OTBOAMTCS Paz0opy pa3IuuHBIX METONOB pEIIeHHs 3TOW 3amadd B ydeOHOH nuteparype (cM.,
Hanpumep, [Camapckuit A.A., I'ymua A.B., 2000], [Mapuyk I".1., 1980], [HAemumosuu b.I1., Mapou U.A.,
[lyBamosa 3.3., 1967] u np.).

Crnenuuka YUCICHHOTO PELICHUS] TAaKOBA: B XOZAE AUCKPETH3ALMU 3a/la4a CBOAMTCS K PELICHUIO CHCTEMBI
JUHEWHBIX ypaBHEHUH € pa3peXeHHONW MaTpHIel, Npu4eM [UIs OTHICKAHUS pEIIeHUs IeecooOpasHo
MPUMEHSTD UMEePAyUOHHbIE MEMOObl TUHEUHOU aAneeOpbi.

[TorpemHocTh BKIJIIOYAET HECKONBKUX KOMIIOHEHT: KpPOME BBIYHCIMTEIHHON MOTPEUIHOCTH, HMEIOTCS
MOTPEIIHOCTh JUCKPETU3AMN U TOTPEIIHOCTh UTEPAMOHHOTO Crocoba pemeHust AMCcKpeTHol 3amaun. [1pu
BBIOOpE CETOK, TapaHTUPYIOLIMX HEOOJBINYI0 MOTPELIHOCTh AUCKPETH3ALUH, MOTPEHIHOCTE METOJa MOXKET
BO3pacTaTh, TaK KaK pacTyT Pa3MEpPHOCTb CUCTEMBbl, OOYCJIOBJIEHHOCTb M IaJaeT CKOPOCTb CXOAUMOCTH
UTEPALIMOHHOTO METOAA.

B pamkax JlaGopaTOpHOro MpakTUKyMa MCIOJIb3YeTCsS MPOTPAMMHBIA KOMIUIEKC (TpEHaXKep) Ul aHajm3a
MOCTAQHOBOK 33/1a4¥ U METOJI0B YHUCICHHOTO penieHus. Llenpio 1abopaTopHbIX paboT SBISETCS OAO0P CETOK U
napaMeTpoB UTEPAIIMOHHOTO METO/a, NMPU KOTOPBIX MCXOJHAs MOJENbHAs 3ajaya OylneT pelieHa ¢ Mayou
0011Iel MOrpenIHOCTHIO.

3a,Z[aHI/I€ CHaydajla BBIINOJHACTCSA Ha MHOPOTrpaMMC-TPCHAXCPE, 3aTEM CTYACHT IOOJDKCH BOCIIPOU3BECTU
PE3YJIbTAThl SKCIICPUMECHTA C ITIOMOIIBIO IPOTrpaMMBI, HOHFOTOBHCHHOﬁ CaMOCTOATCIIBHO.

Camocmosamenvhasn ucciedo8amenbckas paboma cmyoeHmos (npoexm)

B cocrase IIpaktukyma n JlabopaTopHOTO MpakTHKyMa MPeayCMOTPEHBl UCCIEI0BATENLCKUE MPOEKTHI (CM.,
Hanpumep, 1. 20-21 Copepxanns aucuuiUHbI). IIpoexTsl mpeamonarailoT JUOO0 TEOPETHUYECKOE
HcclieIoBaHue, MO0 HampaBJeHbl HAa MMOCTPOCHUE BBIYMCIMTENBHOTO SKCHEPUMEHTa U (MIIM) MPOrPaMMHYIO
pean3annio MeToa.

IIpoekThl kKak hopMa caMOCTOSTEIbLHOM paOOThI CTYACHTA CIYXKAT IS OLCHKH (OPMHUPOBAHUS KOMITCTCHIMH
OIIK-1, uamukaropsr OINK-1.2, OITK-1.3.

Jlns oGecredeHus: caMOCTOATENbHOM PaboThl 00YYaIOMUXCS UCTIONB3YIOTCS SIEKTPOHHBIE KyPChl, CO3IaHHbIE
B cHCTeMe d5eKTpoHHoro obyuenus HHI'Y - https://e-learning.unn.ru/:



https://e-learning.unn.ru/,

1. Crpouruna H.P., Bapkanos K. A. Uucnennsie meroabl. Cemectp 5. DYK, yueOHO-MeTOAMYESCKUI
KoMmIutekc. DoH 3IeKTPOHHBIX 00pa3oBarenbHBIX pecypcoB HHI'Y. H. Hosropon, 2014. Un.g.

815E.14.08. URL: https://e-learning.unn.ru/course/index.php?categoryid=24. Bxox Tpe0Oyet

ABTOPH3AIIHH.

2. Crponruna H.P., bapkanos K.A. Uucnennsie metonbl. Cemectp 6. OYK, yuebHO-MeToanuecKuit
KoMmIutekc. DoH/ 3IeKTPOHHBIX 00pa3oBarenbHBIX pecypcoB HHI'Y. H. Hosropon, 2014. Un.g.

831E.14.08. URL: https://e-learning.unn.ru/course/index.php?categoryid=24. Bxox tpedyer

aBTOPU3AINH.
5. (I)OH)I OLCHOYHBIX CPEACTB AJIA NPOMEKYTOYHOU aTTECTAUU IO JUCHUITIJIUNHE (MOL[yJ'IlO),
BKIOYAarOIu:
5.1. Onucanne mxaa OLICHUBAHUA pPE3yJIbTATOB Oﬁy‘leHI/Iﬂ o AMCHMIIJIMHE
YpoBeHb [lkana oneHnBaHUA CHOPMUPOBAHHOCTH KOMITETCHIHHA
chopMHPOBaH-
HEYAOBIIETBO | YIOBIETBOPHU
HOCTH IJ10X0 XOpOLIO OYEHB XOPOLIO OTJINYHO MIPEBOCXOITHO
N PUTEIBEHO TENbHO
KOMITETCHITHIH
(vnmKaTopa
TOCTIDKCHUSA He 3auTeHo 3aureno
KOMIIETEHIIHI)
OTtcyrcTBHE
3HAHUH
VYpoBeHb YpoBeHb
TEOPEeTHIECK N .
3HAHHH B 3HaHHUH B
oro YpoBeHb MuHnumansHo YpoBeHb
. . | oOobeme, o0BeMe, . YpoBeHb
MaTtepuana. 3HAHHI HIKE | JOMYCTUMBII 3HaHHU B .
COOTBETCTBYIO COOTBETCTBYIO 3HaHWU B
MUHHMAJTb- YpOBEHB obneme,
. EM IEeM o0BeEME,
HeBo3MOXHO | HBIX 3HAHUIA. COOTBETCTBY
. nporpaMme nporpamme MPEBBIIIAIONT
3HaHus CTb OLICHUTh TpeboBanuid. | JlomymieHo porp porp IoLIEM P
MOJTOTOBKH. MTOJITOTOBKH. eM
MOJIHOTY HNwmenu mecto | MHOTO rporpamme
o JomnymeHo JonymeHo IIpOrpaMmy
3HaHUU rpyOsbie HerpyObIxX MOArOTOBKH,
HECKOJIBKO HECKOJIBKO MTOJITOTOBKH.
BCJIEZICTBUE OIINOKH. ommooK. 0e3 omuooK.
HETpyOBIX HECYIIECTBEHH
OTKa3a
ook BIX OIINOOK
oOyuaroniero
csl OT OTBETa
[Iponemonct
[IponemoncTpu
[IponemoncT pUpOBaHbI
pOBaHBI Bce Iponemonctpu IMponemoHcT
OtcyTcTBHE Ipu PHUPOBaHBI BCE
OCHOBHBIE pOBaHEI BCe PHUpPOBaHBI
MUHHAMAITb- pelIeHnH OCHOBHBIE OCHOBHBIC
. YMEHHUS. OCHOBHBIE BCE
HBIX YMEHUU. CTaHJAPTHBIX YMEHUA. YMEHus,
Pemennl Bce yMeHI/IH. OCHOBHBIC
HeBo3mox- 3a1a4 He Pemrensr PpelIeHbl Bce
OCHOBHBIE Pemens! Bce yMEHUs,
HOCTH MPOJACMOHCTP THUITIOBBIC OCHOBHBIC
3a7a4u ¢ OCHOBHBIE pelieHb Bce
OLICHUTH HPOBAHBI 3aga4u C 3a71a4u C
HETpyOBIMU 3a1a4u. OCHOBHBIE
Ymenus HaIIM4ue OCHOBHBIE HETpyOBIMU OTJeITbHBIMA
. OIIMOKaMH. BrImoHeHBI 3a7a4uH.
YMEHUH YMEHUSL. OLTMOKaMH. HECYLIECT-
BoinonHeHbl BCE 3aJlaHusl, B BhInosiHeHs!
BCJICZICTBUE BeimoHeHBI BEHHBIMH
BCE 33J]aHUS, B | TIOJIHOM BCE 3aJIaHUs,
OTKa3a Hmenu mecTo | Bce 3amanus, HeJ04YeTaMH,
[IOJIHOM 00BeMe, HO B [IOJIHOM
oOyuatomero | rpyobie HO HE B BBITIOJTHEHBI
o0BemMe, HO HEKOTOPBIE C o0Beme 6e3
¢4 OT OTBeTa | OIIHOKH. MTOJTHOM BCE 3aJ]aHUs B
HEKOTOpBIE C HEJI0YeTaMH. HEJZI0UETOB
o0Beme. HIOJTHOM
HEIOYETaAMH.
o0BeMe.
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https://e-learning.unn.ru/course/index.php?categoryid=24
https://e-learning.unn.ru/course/index.php?categoryid=24

IIpu
OrcyrcTBUE P
PpeIICHUN
BIIaJICHUS Nmeercs IIponemoHcT- IIponemorCcTpH
CTaHIapTHBIX IIpoxemoncT
MaTepuaIoM. MHUHHMMAJIbHBl | PHPOBAHBI POBaHEI ITponemoHCT
3aj1a4 He . PHPOBaHBI
HeBo3moxkHO it Habop 0a30BEIe 6azoBble pupoBaH
POAEMOHCTP HAaBBIKH IPH .
CTb OLICHUTh HABBIKOB [UIsl | HAaBBIKH IIPH HaBBIKH TIPU TBOPYECKHUH
HPOBAHbBI peueHnn
HaJU4He peLieHus pelIeHUH pelIeHUn HOJIXO[ K
Hagbiku 6azoBble HECTaHIapTH
HaBBIKOB CTQHJAPTHBIX | CTaHJAPTHBIX CTaHIAPTHBIX PELICHUIO
HaBBIKH. BIX 3a71a4 0e3
BCIICZICTBUE 3aj1a4 ¢ 3aj1a4 ¢ 3ay1ay 6e3 5 HECTaHAAPTH
OIINOOK U
oTKaza HEKOTOPBIMU | HEKOTOPBIMU OLIHOOK U BIX 33J1a4.
6 HNmenu mecto HEI0YETOB.
oOyuatorero HEJOYeTaMH. | HeJouYeTaMu HEZ0YETOB.
yHaro rpyOsie A A A
sl OT OTBETA
OIIUOKH.
IIka/ja oneHKH NPH MPOMEKYTOYHOM aTTeCTAMHU
Onenka YpoBeHb OATrOTOBKHU
IIpeBoCXOHO Bce xomreTeHIM (4acTH KOMITCTEHITNI), Ha (POPMUPOBAHNE KOTOPBIX
P HaTpaBJIeHa IUCIHIUINHA, C(QOPMUPOBAHEI HA YPOBHE HE HIDKE «IIPEBOCXOTHOY»
Bce kommeTeHIMM (YacTH KOMIICTEHIMIA), Ha (OPMHUPOBAHHE KOTOPHIX
OTnuyHO HaTpaBJIeHA AUCIUIUINHA, C(QOPMUPOBAHBI HA YPOBHE HE HIDKE «OTIMIHOY, IIPH
9TOM XOTs OBl OJHA KOMITETCHINS CPOPMHUPOBaHA HA YPOBHE «OTIHIHOY
Bce xommereHmmM (4acTH KOMIICTCHINI), Ha (OPMHPOBAHUE KOTOPBIX
OUeHE XODOLLIO HaTpaBjiIeHA IUCIHIDINHA, C(QOpPMHpOBAaHEI Ha YpPOBHE HE HIDKE «OYCHb
3a4TEHO p XOPOIIIO», TIPH 3TOM XOTS OBl OJJHa KOMIETEHINSI chopMUpOBaHA HAa YpOBHE
«OYEHBb XOpOIIO»
Bce xommereHmuu (4acTh KOMICTEHIW), Ha (OPMHUpPOBAHHE KOTOPBIX
Xopoio HAlpapJicHa JUCIUILIHHA, CHOPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOIIOY», MPU
9TOM XOTs ObI OZIHa KOMIIETCHIIUS CHOPMHUPOBAHA HA YPOBHE «XOPOIIIO»
Bce xommereHnmM (9acTH KOMIIETEHIMH), Ha (OPMHPOBAHHE KOTOPBIX
HalpaBjieHa  JUCUUIUIMHA, C(POPMHUPOBAHBI  Ha OBHE HE  HUXKE
VY 10BIETBOPUTEIIHLHO p ’ (bopmup yP
«YIOBJICTBOPUTEIBHO, TIPH 3TOM XOTs OBl OJIHA KOMIIETCHITUS C(HOPMHUPOBAHA
Ha YPOBHE «Yy/I0BJIETBOPUTEIHHO
Xora OBl o/iHa KOMIETEeHIUS chopmupoBana Ha YpPOBHE
HeynoBneTBopuTeNnsHO | «HEYIOBIETBOPUTEIBHO», HU OJHA W3 KOMIETCHUWH He CHOpMUpOBaHA Ha
HE 3a4TEHO YPOBHE «IIJIOXO0»
ITnoxo Xots OBl OIHA KOMITETCHIIXS C(POPMHUPOBAHA HA YPOBHE «ILIOXOY
5.2. TunoBble KOHTPOJIbHbIE 32IaHUSI MJIA MHbIE MATEPHAJIbI, HE00X0AUMBbIE /Il OLeHKHU

pe3yabTaToOB 00yUeHusI

5.2.1. KoHTpoJbHbIE BONPOCHI K IK3aMeHY U 3a4YeTy
Bonpocer Koo ghopmupyemoii
P Komnemenyuu
1. Mertox nmporoHky. BerauciuTenbHas yCTOMYUBOCTh METOIOB
< 3anuce CJIAY ¢ TpexanaroHaabHON MaTpULIeH OIIK-1
X BriBoa opMyi1 MeTO1a MPOTOHKH
X TeopeMbl 0 MIPUMEHUMOCTH METO/1a
> BrlunicnuTenpHas yCTOWYMBOCTh
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Bonpocw

Koo ¢popmupyemoii
Komnemenyuu

K/
0.0

OrneHka Tpy10eMKOCTH

[IpuMeps! TpuMeHEHHUS (3a0a49H1):

v/ CIUIAMH-MHTEPIIOJISIHS

v xpaessie 3a1aun 1 OJY

v/ HeCTaIlMOHAPHOE YPABHEHHE TEILIOMPOBOJHOCTH
K [uxnmmaeckast mporonka™. MarpudaHas mporonka*

K/
0.0

2. OCHOBBI TEOPHH UHTEPIIOISIIAN

CrutaliH-UHTEePIONALUS

K/
0.0

KybOwuecknii crinaiii, ero cBoiicTBa, KAHOHUYECKUH BHJ

3amaya crIaiH-UHTEPIONALNH, BEIOOP TPAHUYHBIX YCIOBHUIMA

Teopema 0 CymecTBOBaHMH, €IWHCTBEHHOCTH U CIOCOOE MOCTPOCHUS
HWHTEPIOJLUOHHOI0 KyOMUECKOro CIijiaiHa

CX0AMMOCTh CIUIaH-UHTEPIOJIALNN

CwMbIc KyOn4eckux cruaitHoB, cMmbica ET'Y

7
°

X3

<

3

S

X3

<

OIIK-1

I/IHTepHOH}IHI/IH IIOJIMHOMaMH

<> WHTepnonauuoHHbIi MOJIMHOM, TEOpEMa O CYIIECTBOBAaHUS, €AMHCTBEHHOCTH U
npencraBieHuu B popme Jlarpamxka

[orpeniHocTs MHTEPHONSIUUKN  (IKCTPAIONSINK), BBIYMCIUTENbHAS W 00MIas
MOTPEITHOCTh, aHATN3 O0IIeH TOTPENTHOCTH (3a7a44a)

Teopema o OTPENTHOCTH WHTEPIOISAIINH (SKCTPAITOJISAIINH )

Teopembl 0 CXOMUMOCTH (OTCYTCTBUH CXOAUMOCTH)*

Tabnuiel pazHocTel. 3anKuch HHTEPIOJISILUOHHOTO noauHoMa B (hopme HproToHa
u apyrue 3anucu. CriocoObl BEIYUCICHHS TOTMHOMA™®

WnaTepnonsimoHHbIil MOTUHOM DpMHuTa*

WuTepronsus TpUroHOMETPHYECKUMH OJTMHOMAME*

X3

<

3

S

7
°

7
0.0

5

S

7
£ X4

OIlK-1

3. Uncnennoe muddepeHnnpoBaHue

/7

K ®opmynel yrcaenHoro auddepennuporanus (OUJ]) HHTEPHOISIIUOHHOTO THIIA.
[Ipumep: npaBblil pa3HOCTHBIN ONEepaTOp AJI BHIYMCICHUS NEPBOM MPOU3BOAHOM
Ha JByXTOYEYHOM I1a0JIOHE:

v\ cnoco® MOCTPOEHUsl, TOrPEMIHOCTh YUCIEHHOTO () (depeHIMpOBaHUsl,
nopsiiok ~ GpopMynbl,  TOYHOCTH  (DOPMYJNBI, TOPSIOK  MOTPEHIHOCTH,
BBIYUCIUTEbHAS M 0011ast HOrPEIIHOCTD, aHAJIN3 00LIel OrPEIIHOCTH

v/ ONTUMAJIBHBIH Iar YUCICHHOTO TU(dEepeHIIMPOBAHMS

ITocTpoenue u ananus ceoiicte @YU/ Ha npumepax.

[Moctpoenne ®YJ] meTogom MoMeHTOB (TIpUMeED)

%

o4

7
£04

OIIK-1

4. MCTO,Z[LI PCHICHUA KPACBLIX 3a1a4: I/IHTCFpaJ'IBHO-I/IHTepHOHHL[I/IOHHHﬁ METOL

> Mooenvnasa 3adaua | (cTanMoHApHOE YpaBHEHHE TEIUIOMPOBOJIHOCTH C
paspbiBHBIME K03 GduIieHTaMu, TepBas KpaeBas 3ajava), MOCTPOCHHUE
Pa3HOCTHOH CXeMbl MHTEIPAIbHO-MHTEPIOISILUOHHBIM METOIOM

BapuanTsl 3anucu KO3QQHUIIUEHTOB CXEMBI

O60ocHOBaHHE METOIOB PEIIEHUS CXEMBI

AHayn3 o01IeH MOrpenIHOCTH PeIIeHHS

%

o4

7
£ X4

7
£04

OIIK-1

5. TCOpI/I}I Pa3HOCTHBIX CXCM. HpHMep aHaJIn3a CXOOHUMOCTH.

K/

<> Mooenvuas 3adauwa 1l (cTarmmoHapHOE YpaBHEHHE TEIUIONPOBOAHOCTH C
MOCTOSIHHBIMU KO3 PUIMEHTAMHU, TIepBasi KpaeBasi 3a/1a4a), aHallu3 TOTPEITHOCTH,
MTOTPEITHOCTH AIMMPOKCUMAITUH, TIOPSIKA allPOKCUMAIINH, TTOPSIKA CXOTUMOCTH,

OIIK-1
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Bonpocwi

Koo ghopmupyemoii
Komnemenyuu

3

8

0’0

YCTOMUYUBOCTH CXEMBI
JloKka3aTeabCTBO CXOAUMOCTH
Amnanu3 o01Ieii MOTrPenIHOCTH peleHHS

6. KoHcepBaTHBHBIC PA3HOCTHHIE CXEMBI

0’0

0’0

3

8

K/
0’0

IlonsiTHEe 0 KOHCEPBATHBHBIX PA3HOCTHBIX CXEMax [UIsl pEIICHUS ypaBHEHHH
MaTeMaTHIeCKON (HU3HKH

TeopeMsl 0 cxonuMOCTH cxeM ((HOpMyITHPOBKH)

[TporpaMMsI (TECTBI) AJIs1 OLEHKH BEIYUCIUTEIBHON MOTPEIIHOCTH

TunoBass u ynyuyuieHHas annpokcumanuss 'Y  uid  pemieHuss TpeTbed U
CMEILaHHOM KpaeBbIX 3a7au4™ (ONTUMH3ALHUS CXOAUMOCTH)

[TpuMepbl HEKOHCEPBATHBHBIX CXEM, OTCYTCTBUE CXOJMMOCTH, TUCOAIAHC CXEMBI

OIIK-1

7.3amaua Jlupuxne mis ypaBHeHust [lyaccoHa. Beibop u peanmzanuss YHCIEHHOTO
peeHus

[NocranoBka 3a1a4n, BIOOP CXEMBI

0’0

0’0

X3

%

Mooenvnas 3a0aua 1 (3agaga Hupuxne s ypaBHeHus [lyaccoHa), moctpoeHne
Pa3HOCTHOM CXEMBI

3anuck CXeMbl B MATPUYHOM BUJE, OJI0UHAs CTPYKTYpa MaTPULIBI

VTBepkACHUS O CBOMCTBAaX MaTPULIbL

YTBepKIeHHA O CBOMCTBaX cXeMbl (NMOTPEMIHOCTb M MOTPELIHOCTb
anmnpoKCUMAIlNW, €€ OLIEHKA, MOPSAOK, CBSI3b IMOTPEHIHOCTEH), (OpPMYIHPOBKA
TEOPEMBI O CXOAMMOCTH

OIIK-1

BBenenue B urepaiioHHBIE METO/IBI TMHEHHOM anreOps

X3

S

X3

8

X3

8

X3

S

X3

8

R/
0.0

X3

S

Urepanmonnsie metonbl pemenus CIIAY, XxonuMocTs METOIOB
[TorperHOCTh, HEBS3KA, TOYHOCTH METO/IA HA IIare

Kputepuu octaHOBKH MeTO/1a

OreHKa NOTPENIHOCTH Yepe3 HEBSZKY

CuMMETpUYHBIE U TTOJIOKUTEIHHO-OTIPEICIICHHBIE MATPHUIILI, UX CBOMCTBA, IPHUEM
HOpPMaJTU3AINH

OreHka crieKTpa MaTpHIlbl, Teopema [ epmroprna

[TpumMeps! nTeparMOHHBIX METO/IOB, X PEATH3AINH, TEOPEM O CXOJUMOCTH:
v' wmeton Skobu

v’ Merton 3elnens

v MeTOJI BEpXHEN pellakcalliy, ONTUMAIIBHBIN TapaMeTp METOJIA

OIIK-1

Peirenne MonenpLHON 3a1a4u

X3

¢

X3

S

X3

S

X3

¢

O6ocHOBaHME TPUMEHEHHS METOIOB (3eii1enb, BEpXHSIS peTaKcarlus)
Peanuzanust meTonoB

Onenka norpemsocty pemenus CJIAY

AHaIu3 CTPYKTYpHI 00IIIeH MOTPENIHOCTH, YIIPaBICHHE ITApaMeTpaMu cyeTa

OIIK-1

8.3amaua J[upuxne mns ypaBHenus Ilyaccona. [IpuHIMO Makcumyma. AHamm3
CXOJIMMOCTH CXEMBI 1 00IIEH MOTPETHOCTH

X3

S

R/
0’0

[IlabnoH y3ma, OKPECTHOCTHh Yy3lla, T'paHWYHbIE W BHYTPEHHHE Y3JIbI, THIIBI
BHYTPEHHHX Y3JIOB, CBSI3HBIC U HECBSI3HBIC CETKH

[punmun makcuMyma, Ooka3arenbcTBO. CyIIECTBOBAaHME M EIWHCTBEHHOCTH
pEIIeHHS CXEMBI

Jloka3aTesbCTBO CXOIUMOCTH CXCMBI

[locranoBkn ™momensHbix 3amau (IV, V, VI) mna gpyrux tunoB obmiacreid,
000CHOBaHNE BO3MOXHBIX METOJIOB PELICHUS

OIlK-1
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Koo ¢popmupyemoii

Bonpocw
Komnemenuyuu
9. HucneHHoe penieHne HECTAIMOHAPHOTO YPABHEHHSI TETLTONPOBOTHOCTH
X Mooenvras 3a0aua V1l (HecTanmonapHoe ypaBHEHHE TETIONPOBOAHOCTH, TIEPBast OIIK-1
KpaeBas 3a[a4a), IBHAsI M YUCTO HESBHAS Pa3HOCTHBIE CXEMBI, CXEMbI C BECOM, X
CBOHCTBA, CIIOCO0 pelIeHHs] pa3HOCTHBIX CXEM
10. Pemenne CJIAY Gombiiol pa3MEepHOCTH: HHCTPYMEHTHI aHAITN3a CXOAUMOCTH
<> AKCHOMBI BEKTOPHBIX W MATPUYHBIX HOPM, COTJIACOBAaHHBIE (TIOJYWHEHHBIE)
HOPMBI, UX CBOWCTBa. MaTpU4YHbIEe HOPMBI H COOCTBEHHBIE YHCTIa
<> OOyCcnOBICHHOCTh JTUHEHHBIX CHCTEM, YHClIa OOYCIIOBICHHOCTH, WX CBOWCTBA, OIIK-1
OIIEHKA MOTPENTHOCTH PEIeHUsI BO3MYIIICHHBIX JTHHEHHBIX CHCTEM
<> Mexanu3m 00yCIOBICHHOCTH, IPUMEPHI
< CKOpOCTh CXOTUMOCTH METO/IOB
K Hopmanuzanus CJIAY
11. Pemenne CJIAY OonpImoii pa3MEepHOCTH: METOJl TPOCTOH WTEpalHd, METOJ
MUHUMAJIbHBIX HEBSI30K
X KanoHnvecknii BHJ OJHOIIATOBBIX HTEPAIIMOHHBIX METOJOB, HMX CBOWCTBa
(s1BHBIC, HESIBHBIE, CTAI[MOHAPHEIE W HECTAIIMOHAPHBIC METOIHI)
< MeTto/ pocToi uTepanuu OIIK-1
v’ moa0op mapameTpa, aHAIM3 CXOJUMOCTH
v' MEeTOJI C ONITUMAJIbHBIM TTAPAMETPOM, aHAJIN3 CXOTMMOCTH
<> MeTo MUHIMATBHBIX HEBSA30K, TIOJ00D MapaMeTpa, aHalIu3 CXOAUMOCTH
X CormocTaBjieHne CKOPOCTH CXOAMMOCTH
. O0ocHOBaHME IPUMEHEHHSI METOJIOB (TIPUMEPHI
12. O6
<> [NocTpoenne MeTOJ0B Ha OCHOBE OIIEHOK I'PaHMII CTIEKTpPa OIK-1
<> Onenka morpemHoctd pemenns CJIAY Ha ocHOBe TeopeM O CXOOUMOCTH (Ha
MpUMepe MOIEITFHON 3a]1a49n )
< MeTo/161 penieHst MPoOJIeMbl COOCTBEHHBIX 3HAUYEHUI
13. OnrumMu3anys CXOIUMOCTH: METOJT ¢ 4eORITIIEBCKUM K-HaOOpOM MmapaMeTpoB
<> 3aada 00 OThICKAaHUH TIOJIMHOMA, HAaIMEHEe YKIIOHSIOIIEToCsl OT HyIs (B Kiacce
MOJIMHOMOB 33/IaHHOM CTENEHH CO cTapIuM KodpduuneHTom 1)
<> 3aada 00 OThICKAaHUM TOJIMHOMA, HAMMEHEe YKIIOHSIONIEToCcsl OT HyJs (B Kiacce OIK-1
MOJIMHOMOB CTEIICHH HE BBIIIE 33JJAHHOW CO CBOOOIHBIM K03 durmenTom 1)
X MerTop! ¢ ueObIeBckuM K-Habopom mapamerpos (K>1)
v/ [OCTpPOEHHE METO/IOB
v’ aHaJIU3 CXOIMMOCTH
v 1o00p mapamMeTpoB Ha OCHOBE OIIEHOK TPAHUIl CIIEKTPa
14. OnTuMu3anyst CXOJUMOCTH: METOJT COTIPSDKEHHBIX TPaIuEHTOB
X Ceenenne 3agaun pemrenus CJIAY k 3agade onTUMHU3AIIAN
<> CBoiicTBa COMpPSDKEHHBIX HAMpPABICHWH, pelIeHWe 3aJa4d ONTHMHU3AIMH Ha OINK-1
JIMHEHHBIX MHOTO00pa3usIx
<> MeToa conpsKeHHBIX TPaUEHTOB, clIoco0 cueTa, CBOMCTBAa METO/Ia, CXOIUMOCTD
» ConocraBieHHe CKOPOCTH CXOAMMOCTH METOJIOB
15. AHann3 cXOOUMOCTH Pa3HOCTHBIX CXEM, METOJ Pa3ieNeHHs TEPEeMEHHBIX -
OIlK-1

> Mooenvnas 3a0aua V1|, ssBHas pa3HOCTHAs cxeMa: 3afjada Ha COOCTBEHHBIE YUCIa
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Koo ghopmupyemoii

Bonpocwi
KoMnemenyuu
M cOOCTBeHHBIE (DVYHKIMH, CBOWCTBa COOCTBEHHBIX (DYHKIIHIA, MPOCTPAHCTBO H
0aznc st paboTHI HA CITI0E
<> IlepBast BcmoMorarenbHas 3ajaya Uil aHajdu3a yCTONYHMBOCTH CXEMBI, CBOMCTBO
BBIYUCIIUTEIBHON YCTOMYUBOCTH
< Bropast BcmomoraTensHas 3a7ada, TeopemMa 00 YCTOWIHBOCTH CXEMBI 10 TPaBOH
YaCTH Y HAYaJIbHBIM YCIOBUSIM
<> AHanu3 NOrpenHoCcT! alnpoKCUMAIINH, J0Ka3aTeIbCTBO CXOJAUMOCTH
< UucneHHoe peneHre HeMMHEHHOH 3amadan™
16. Pemienvie 3amaun Komm s OOBIKHOBEHHBIX JH(QEepeHIUATBHBIX YpaBHCHUH H
CUCTEM
< [Tocranopka 3amaunm Komm g OJIY, ocHoBHbIe TOHATHS. OJHOIIATOBBIC H
MHOTOIIIATOBbIE MeTOAbl. lIpuMephl SBHBIX OJHONIATOBBEIX METOMAOB, WX
KaHOHHUYECKas 3anuch. Opranu3anus BEIYUCICHUN
<> I'moGanbHas U TOKaIbHAS TOTPEITHOCTH METOAA.
<> [Topsinok J0KanbHOU MOTPEMIHOCTU U HOPSIOK METOJA
<> KoHTposb n0KanbHON NOTPEILIHOCTH OIK-1
v/ 3a cuer JBOWHOTrO CYeTa C MOJOBHHHBIM IIATOM
v ¢ IOMOUIBIO METOIOB PA3HBIX TOPSIAKOB
<> AHanu3 TOKATBHOH MOTPEITHOCTH U TMOPAIKa METOAOB (TIPUMEPHI)
<> O0ocHOBaHME OIEHKH JIOKAIbHOW MOTPEIIHOCTH 3a CYET IBOWHOIO cueTa ¢
TTOJIOBUHHBIM 111arOM
<> I'mobanpHas MOTPENTHOCTH U MOPSAIOK METO/Ia
X Pemrenne 3amaun Komm g sxectkux cucrem OJY. IToHsATHE )KECTKON CHCTEMBI.
Hessarsie Mmetomapl Tna Pynre-Kyrra.
17. Metonpl 00pabOTKH JAHHBIX U MPUOIIDKEHHS QYHKIIUH
MeTo/1 HAUMEHBIINX KBaJPaTOB
X [TpuHIMTT HAMMEHBITUX KBaApaToB. Teopema o CyIecTBOBaHUH, €JUHCTBEHHOCTH
u crnocobax mocrpoernss MHK-nmomuHomoB 3anmanHo#l crenenu. Hopmanbhas OIK-1
CHUCTEeMa ypaBHEHUI, ICTUHHBIE U NIPEJICKa3aHHbIe 3HAYCHHS OTKJINKA, OCTATKH
<> Br16op crenenn MHK-nonmmHOMa, KpuTepnn KayecTBa pemieHus
<> [MpubnmxeHust Ha OCHOBE 0000IIEHHBIX MTOJTMHOMOB
o
[TpubmkeHus: B rTiiibOEPTOBBIX MMPOCTPAHCTBAX
X DJIeMEHT HaWIydIero MPUOMMKEHUS B KOHEYHOMEPHOM TIOAIPOCTPAHCTBE OIlK-1
THIIBOEPTOBa TMPOCTpPAHCTBA. TeopeMa O CyIIEeCTBOBAHWW, €IWHCTBEHHOCTH H
cnocobax ero noctpoenusi. [Ipumeps.
Haunyumme paBHOMepHBIE MPUOTMKEHUSI, SKOHOMHU3ALMS CTETIEHHBIX PAI0B
<> DJeMeHT HaWIydllero pPaBHOMEPHOTO TMPHONMKEHUs (YHKIMH B Kiacce
MOJIMHOMOB 33JIaHHOH cTeneHn. Teopema o 4eObIeBCKOM albTepHAHCE OIIK-1
<> 3aza4u 0 MOCTPOCHHUHU OJIMHOMOB, HAUMEHEE YKJIOHSIOIIMXCS OT HYJISL.
<> OKOHOMU3AIHS CTENEHHBIX PSIIOB, aHAIH3 TOTPEITHOCTH
18. BapuanroHHO-IIPOEKIIMOHHBIE METOABI PEILICHHS KPaeBhIX 3a/1a4
<> UucneHHoe peleHne KpaeBbIxX 3a1a4 Ha mpuMepe nuHelHoro OJY 2-ro nopsnaka OIIK-1

C HEOTHOPOAHBIMH TPAHUYHBIMHU YCIIOBHUSIMHU:
v’ meron BybnoBa-T'anepkuna, METO KOHEYHBIX 2JIEMEHTOB
v/ METOJ| KOJUTOKAIIUH
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Koo ¢popmupyemoii

Bonpocw
Komnemenyuu

v' MHK (MHTErpaibHO ¥ Ha CUCTEME TOYEK)

v’ meron Purma*

UucneHHOe KpaeBhIX 337a4 Ha npumepe 3aaauun Jupuxme™*
v\ METOJl KOHEYHBIX DJIEMEHTOB

> UucneHHoe peneHre HeTMHCHHBIX KPaeBhIX 3a1ad™

¢

7
*

19. YuncsaeHHOE HHTETPUPOBAHHE

¢

7
*

Ksagpatypusie ¢opmynst (KB®) wuHTEpnoisiumoHHOTO THOA: Y37bl, Beca,
MOTPEIIHOCT, MOPSIOK, TOYHOCTh, MOPSIOK MOTPEIIHOCTH, BBIYMCIUTENbHAS,
001I1asT TOTPEITHOCTh

[TocTpoenne GpopMyn METOJOM MOMEHTOB (IIPUMEPHI)

Keanparypusie ¢popmynsl HetoroHa-Koteca. @opmyna Cumriicona, aHau3 oomei OITK-1
MOTPEIIHOCTH

CocraBHass Qopmyrna CumiicoHa, aHaau3 OOMIEW MOTPEITHOCTH U OIECHKa
MOrp€IHOCTHU MHTCIPUPOBAHUA Ha OCHOBC IMPOM3BOAHBLIX W IIO IIPaBUITY PYHFC.
Hpyrue cocraBable HOPMYIIbI

MerTo/ ananTUBHON KBaapaTyphl, KpUTEPHI OCTAHOBKH CYeTa, €Tr0 000CHOBaHUE
KBanpatypusie ¢hopmynbl HauBbIciiel crenenn Tounoctu (Iaycca)™*

Brruncnenre HecOOCTBEHHBIX HHTETPAJIOB ™

7
°

X3

<

/
0.0

3

S

7
°

X3

<

5.2.2. Tunoesle 3aaHus1/3a1a41 JJIs1 OlleHKH chopMupoBaHHocTH KommeTennuu OITK-1

Ucrounuk: Crponrumna H.P. Ilpaktukym no kypcy «UucneHHsle MeToab». UucineHHoe pemieHue 3agaun Komm ans
OOBIKHOBEHHBIX audepeHInansHeIX ypaBHeHHH W cuctem: [Ipaktmkym. — Hmkxamit Hosropon: Hmxeroponckuii
rocyHuBepcurert, 2011. — 68 c. Huxe B Tekcre noa [punoxxenuem 1 moHMMaeTcs NpUI0KEHHUE U3 3TOTO HCTOYHUKA.

/7

s TunoBble NpakTHYeCKHUe 3aJaHUs I OLeHNBaHusA cpopmupoBaHHocTH kKomneTennuu OIIK-1,
unaukarop OIIK-1.1

IIpumepsl 3aganuii B coctaBe [IpakTukyma

Cemectp 5

IIpaktukym 1. CimaitH-uHTEpIOIALUA. METOI IPOrOHKU

[IpakTukym 2. UHTEpIoNALus NOIMHOMAMHU

[Ipaktukym 3. Pemenne HecTallnOHAPHOTO ypaBHEHUS TEILIIONPOBOIHOCTH

[Ipaktukym 4. Uncnenrnoe nuddepeHnupopanme

" npyrue.

% TunoBble npaKkTHYECKHeE 32JaHNUs ISl oleHUBaHus copmupoBannocTn komnerenuun OIIK-1,
unguxaTop OIIK-1.2

IIpumepsl 3axanmii B coctaBe JlaGopaTopHOro npakTukyma

Cemectp 5

Jlaboparopubiit mpakTHkyM 1. CrutaliH-uHTEpHONSIUS (MOCTPOSHNUE HHTEPIIOIUPYIONIET0 KyOHUECKOro

CIUTaliHA)

JlaGopartopHslii npakTukyMm 2. Uncnennoe nuddepenuuposanue GpyHxmit

JlaGoparopHblii mpakTHKyM 3. Penrenue kpaeBbix 3aaau st OJ1Y

U npyrue.

5.2.3. TunoBoe NpoeKkTHbIE MPAKTHYECKOE 3a/IaHUE [IJIs] OLIEHUBAHUs COPMHPOBAHHOCTH
komnerenuuu OIIK-1, uaaukarop OIIK-1.3
IIpumepsnl TEM NPOEKTOB.
Cemectp 5
IIpaktukym 5. ITocTpoeHne 1 aHAIN3 KOHCEPBATUBHEIX PA3HOCTHBIX CXEM (BKJIIOYAS MPOEKT)
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[Ipaxtuxym 8. Uucnennoe pemenune 3anaun Jupuxie s ypaBaenus [lyaccoHa. AHaIM3 CXOIUMOCTH U
MOTPEIIHOCTH (BKJIKOYAS MPOEKT)

ConeprxaHre ¥ TOPSAIOK BHITIONHEHYS 3aaHii, a Tak)Ke BapHaHTHI 3aJaHuii TIpuBeaeHs! B [4], [5]
5.2.4. KourtpoabHsblie padoThl A5 oueHku komnerenunu OIK-1

IIpumepsl 3a1a4 ayTIMTOPHOI KOHTPOJIbLHOM padoThl Nel nuis ouenkn kommnerenun OITK-1
Bapuanr 1

3aoaua Nel
B Tabmuie npuBeaeHs! (npubnmkeHHo) 3Hadenus ¢pynkimu f(X) = ch(x):
X 0.2 0.4 0.5
f(x) 1.02007 1.08107 1.12763

ITocTpoiiTe MHTEPNOISALUOHHBIN NOJMHOM CTENEHHU 2, ucnonb3ys y3iel 0.2, 0.4, 0.5. Beruucnoute ¢ ero
nomorieio f(X) B Touke X = 0.35.

[IpoBeauTe MONHBINA aHANHU3 NOTCPEIIHOCTH B YKa3aHHOU Touke. B Tom uucie:

1) 3anumuTe onpeaeIeHNe u NoIydrTe GOpMyITy HOrPEHIHOCTH HHTEPIIONISIHH.

2) OueHuTE MOrPENTHOCTh HHTEPITOJISAIIHH.

3) 3anmiuuTe OMpeieNicHHe, HEOOXOJMMbIC MPEANONOKCHHS M OLCHUTE BBIYHCIUTEIIBHYIO
MOTPEIIHOCTb.

4) 3anuiuTe Onpene/iCHUe U OIIEHUTE OOy MOTPEITHOCTb.

5) 3amumure uckomoe 3HaueHue f(X) C yueToM orieHOK 00IIIel TOTPEITHOCTH.

Ipumeuarnue. OmmoOKo 3a1aHusi TAOJIUIHON PYHKIIMN CUUTACM MTOJIOBUHY €IMHUIIBI TOCIICTHETO
paspsana.

3aoaua Ne2
Hcnonb3ys TaOMUYHBIC TaHHBIC
X 0.1 0.2 0.3 0.4 0.5 0.6 0.8
f(x) 1.005 1.02007 1.04534 1.08107 1.12763 1.18547 1.33743

1 oTiepaTop
(—fo+ 8*f,— 8*f_+ f,)/(12*h)

BBIYUCJIUTE TPUOIIMKEHHOE 3HAUEHUE POU3BOIHOM Topsika 1 B Touke x = 0.3:

[IpoBeauTe MOMHBIN aHAIN3 TIOTPENTHOCTH. B ToM uyuce:

1) 3anuimmTe OnpeaeaeHHE W MOAYIUTE (HOPMYITY TOTPEITHOCTH YHUCIEHHOTO aAuddhepeHIMpoBaHus.
BrigenuTe riraBHbIN YieH TOTPENTHOCTH U OTIPENCTUTE €€ MOPSIIOK.

2) 3anmumMre  OmpeneseHHe, HEOOXOJMMbIE MPEANOIOKEHHS ¥  OLEHHTE BBIYUCIUTEIbHYIO
MOTPEIIHOCTb.

3) 3amuiuTe OnpeeeHUE U OIIEHUTE OOIY0 MOTPEITHOCTb.

Ipumeuanue. OmnOKoH 3a1aHust TAOTNIHON PYHKIIMN CUATACM ITOJIOBUHY €IMHUIIBI TOCICIHEr0
paspsa.

3aoaua Ne3

C nenpio YMCIIEHHOTO perieHus AuepeHInanbHOr0 ypaBHeHUs Ut' = U;'(X y X E [0 ,].],t € [0 ,1] c
HAYAIBHBIM yCIOBHeM U(X,0)=2X* M TPaHHYHBIMH yCIOBHSAMH U(O,t) = O,U(l,t) =2 s3anmmmTe YHCTO

HESBHYIO Pa3HOCTHYIO CXEMy, 4HCJI0 pa3Guenuii mo npoctpancty N =4 u no Bpemenn m=10. Haiinure

3HAYEHUs CETOYHOHN (DYHKINHU V(X ,t) Ha HYyJIEBOM U IIEPBOM CIIO€.

I[Ipumepsl 32124 ayANTOPHOI KOHTPOIbHOW padoTsl Ne2 1151 ouenkn kommnerenuuu OTIK-1
Bapuant Nel
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3aoaua Nel
C 11enbI0 YMCIICHHOTO PEUICHHUS CTAIIOHAPHOTO YPAaBHEHHS TEIIIONPOBOHOCTH

d du
d—( k() —— ) —a(x) u(x) = = (x) npu x (0, 1),
X dx
u(0)=0,u(l) =1
2c0s(x),x € (0,&) Xx+1x e (0,8) cos(x)+x,x € (0,¢)
) (x) = ) f(x)=1..
x5, xe (&) 2—-x°,xe (&) sin(x)+x e (£,1)

MOCTPOUTE PA3HOCTHYIO CXEMY METOJI0M OanaHca. IHTeTrpalibl BEIYHUCINTE IPUOIMKEHHO, HCITONB3YS

k() = , ¢=0.501

(hopMyITy cpeTHUX MPSIMOYTOJIBHUKOB. 3aMUIINATE cXeMY U K03(DPHUIIMEHTHI CXeMBI IS TAHHOH 3a1a49H PU
MIPOU3BOJIBHOM YHCIIe pa3oueHuit u mpu N=10 ¢ pUCyHKOM.

3aoaua Ne2
ITocraBnena 3amaya Ko muist 00b1kHOBEHHOTO UG (hepeHIINATBHOTO YPaBHEHHS
U'(X)=x*x-3*U(X)
x0=0, U(x0)=1.
a) 3anmmuTe pacdeTHbie hopmysl MeTona Pyrre-Kyrra Broporo mopsika (I) u, monaras mar pasasm 0.1,
Haiaute uncnernHo U(0.2).
0) 3anumute GopMyITy JUIsI OIICHKH JIOKAJIbHOU morpenrHocty npu X = 0.2 u onenute JIIT.
B) Mcmonp3ys pe3yabTatsl a), 0), CKOppeKTupyiiTe uncieHHoe pernerne npu X = 0.2.

3aoaua Ne3
[MocraBnena 3agaya Komm st cucteMbl 0OBIKHOBEHHBIX AU((QepeHMaIbHbIX YpaBHEHUH
U1'(x)=2*U1(x)-U2(x)+x
U2'(x)=U1(x)+U2(x)*U2(x) —x
x0=0, U1(x0)=1, U2(x0)=1.
a) 3anumuTe pacyeTHsle popmyisl Metoaa Pynre-Kyrra Broporo nopsaxa (1) u, nonaras mar pasaemm 0.1,
Haiaute yncnenno U1(0.2), U2(0.2)
0) 3anuIuTe, KaK MOJACYUTATh BEKTOP S ISl OIeHKH NorpermHocTy mpu X=0.2.
B) IlycTh ms ynpaBneHus marom BeiOpaHo 3HaueHue eps = 0.001. MoHO i TPUHATH PE3yibTar,
nonyuyennbit s U1(0.2), U2(0.2)?
r) HyxHO (MOHO) 711 N3MEHHTH LIAr A7 IPOAOJDKEHUS cueTa’?

3aoaua Ned
Hcnonk3ys omnpenenenne u pa3iokeHne B PsiIbl, JOKAKUTE MOPSI0K MeToa U3 3aaauu Ne2a).

3aoaua Ne5
B ycnoBusix 3agaun Ne2a):
Uro HazbiBatoT T00anbpHO# norpemHocthio (I'T1) B Touke X=0.2?
Kak n3menurcs riobanpHas morpemHocTs B Touke X = 0.2, ecnu pemats 3aaady ¢ marom 0.0057?
Ha yem ocHOBaHO Barie yTBepxaeHue?

5.2.5 Bonpocsl ais codecenoBanus (st oneHku kommnereHuuu OIK-1)

IIpuMepbI BONPOCOB coGeceTOBAHUS MO PE3YJILTATAM BBHITIOJIHEHUS MPAKTHYECKUX U
J1a00paTOpPHBIX 3aJaHMIi, cemecTp 5

1. MeTom mporoHKHU. BeaucaInTebHasT YCTOMYNBOCTH METOIOB
2. CrnaitH-MHTEPIIOSHS
3. MHTeprnonsius NoJIMHOMaMHU
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3. Hucnennoe qudepeHnpoBaHie
5. MeTonpl pelieHus: KpaeBbIX 3a7a4: HMHTErPaIbHO-UHTEPIOJSIIMOHHBIA METO/T
6. Teopust pa3HOCTHBIX CXeM. AHAIU3 CXOJUMOCTH.
7. IlocTpoeHne KOHCEPBATUBHBIX PA3HOCTHBIX CXEM
8. IlocranoBka 3agaun [Jupuxie ans ypaBHenus Ilyaccona. Iloctpoenne pa3sHOCTHON CXEMBI.
9. Utepaunonnsie Metopl pemeHust CJIAY: cxoquMocTh, MOTPenIHOCTb, HEBA3Ka, TOYHOCTh, OLICHKA
[OTPELIHOCTH YEPE3 HEBA3KY, KPUTEPUU OCTAHOBKH METOAA
U npyrue...

5.3. 3ananus (oneHOYHBIE CPEACTBA), BLIHOCHMbIE HA 32a49€ThI

Jas ouenkn komnerenuuu OIIK-1 na 3auer no qucuunaune «YucjeHHbIe METOAbI», CEMECTP 5,
BBIHOCSITCH:
CobecenoBanue 1o pe3ynbTaTaM BblodHeHuUs [IpakTukyma, cemectp 5.
CobecenoBanne 1o pe3yibTaraM BeimonHeHus Jlaboparoproro [Ipaktukyma, cemectp 5.
CobecenoBanne 1O pe3yIbTaTaM BBITOJHEHUS IIPOSKTOB U KOHTPOJIbHOU paboTel Nel, cemectp 5.

Mo

CobecenoBanue 1o pe3ynbTaTaM BBIITOTHEHUS! KOHTPOIBHOH paboThr Ne2.

5.4. 3ananus (oueHOYHBIE CPEICTBA), BLIHOCUMbIE HA IK3aMEH
5.4.1. lTpumepsnl 3a1a4 115 oneHku komnerenmuu OIK-1

3agaua Nel
O60ocHOBaTh BO3MOKHOCT MPUMEHEHHSI IPOTOHKU M PELIUTH POTOHKOM:

4 -1 0]x 1

-1 4 -1||x%|=|1

0 -1 4|lx 1

OO00CHOBATh BBIUMCIIUTENBHYIO 11€JIECO00Pa3HOCTh METO/IA.
3agaua Ne2
[IpoBecTH MONHBIM aHAIH3 TOTPEITHOCTHA COCTABHOM (DOPMYITBI CPETHUX MPSAMOYTOJIIEHUKOB. 3amucarh u
000CHOBATh JIBa CII0CO0A OLICHKH U MOTPEIIHOCTH HHTErpUpoBaHust. ONEHUTD YUCIIO Pa30MeHUH JIyIs

OTBICKaHUS
‘1[ Ccos X dx
—
o 1+X
-4
C TMOTPEIIHOCThIO rapanTupoBaHHo He Oosiee 10 ™ Kakue TpeOoBaHUs JOIDKHBI OBITh JIJISl 3TOTO MPEIbIBICHBI
K TOYHOCTH 3aJaHus (DYHKIIH U BHITIOJTHEHUS OTIeparuii?

3agaua Ne3
ITocTpouts MeToIOM MOMEHTOB KBanparypy ['aycca Ha 2-X y3nax. [IpoBecTu NOJHBIN aHaIU3 MOTPEITHOCTH.

3anaua Ned
Hcnonb3ys Tabauiy 3Hayenuii f (X) = ch (x)
X 0.2 0.4 0.5
f(x) 1.02007 1.08107 1.12763

(morpemraocTs He npeBocxoaut 0.5-107 ), MOCTPOiiTe HHTEPIIOIAMOHHEIH TTOTHHOM 2-if CTEIeHH 1
BeIYHCIIUTE TpHOIIMKeHHO f(X0), Xo = 0.35.

IIpoBeauTe MOMHBIN aHATN3 TOTPEITHOCTH. OIEHUTE OTHOCUTEILHBIN BKJIa BO3MOXKHOM BEIYHUCITUTEILHOM
norpemrHocTy. [IpoBeuTe MOMHBINA aHAIN3 MTOTPELTHOCTH MPUMEHEHHS TOCTPOEHHOTO MTOJIMHOMA Ha y4acTKe
[0.1, 0.4].

5.4.2. Ilpumephl 3K3aMeHAIIHOHHbIE OHJIETOB

19



HaumonansHsiif uccnenoBarenbckuit Huxeropoackuil rocyjapcTBeHHbIA YHUBEPCUTET
nm. H.W. JIoGaueBckoro
WNuctutryT MHOOpMAIMOHHBIX TEXHOJIOTUH MAaTEeMAaTHKU U MEXaHUKHU
Kadenpa JuddepeHnnanbHbIx ypaBHEHH, MATEMaTHIECKOTO ¥ YUCIEHHOTO aHAIIA3a
JuctummHa «YucaeHHBIE METOIBI)
DK3AMEHALIMOHHBIN BUJIET Ne 1
1. Meron nporouku. BeiBox pacueTHbIx opmyit. Teopembl 00 ycloBHsSX NPUMEHEHUS! METOAA.
2. Pemenue 3aJa4uu Komnu JJIs OJ:[Y Cuer ¢ KOHTPOJIEM JIOKaIbHOMI MOTPEIIHOCTH 3a CHET NPUMCHCHUS METOJOB PA3HbIX
TMOPAAKOB.
3. 3agauva.
Ik3zamenamop
3aB. xaenpoii

HannonaneHbii uccnenoBarenbCkuid Hrkeropoackuii rocyjapcTBEHHbIA YHUBEPCUTET
um. H.H. Jlo6aueBckoro
WNuctutyT MHGOPMAaIMOHHBIX TEXHOIOTHH MAaTEMAaTHKH I MEXaHHUKH
Kadenpa JuddepeHunanbHpIx ypaBHEHHH, MATEMaTHIECKOTO U YUCICHHOTO aHATN3a
JucrummmHa «YucaeHHbBIE METOIBI)
DK3AMEHAIIVOHHbLIV BUJIET Ne 2

1. UaTeprionsauuoHHbIl  moauHOM B Qopme Jlarpamxka u ero cBoiictBa. Dopma TIPEACTABICHUS IIOTPEITHOCTH
WHTEPIIOIIIUH. BrraucnuTensHast 1 001Ias IMOTPeITHOCTh HHTSPIIOIAIHH. [10MHBINA aHATTN3 TOTPEITHOCTH.

2. HesBuple ogHomraroseie Metonsl pemerus CJIAY (merox 3eitnens, SIko6u, meton BepxHel permakcanun). TeopeMsl o
CXOJIMMOCTH.

3. 3agaua.
Ikzamenamop
3aB. kadenpoi
6. Y4eOHO-MeTOAMYeCKOe H HH(POPMALMOHHOE o0ecriedeHne TUCHHUIIIHHBI

a) OCHOBHas JIUTeparypa

1. baxsamos H.C., XKXunxos H.I1., Ko6enpkos I'.M. Hucnennsie metoasl. — M. ; CI10.: ®usmaraur:
Hegckwit quanext: Jlabopatopus 6a3oBbix 3Hanuii, 2000, 2001, 2002; — M.: bunom. JlabopaTopus
3Hanui, 2003 (52 7K3.).

2. Mapuyk .. MeToas! BerauciutenpHON MatemaTiku. M.: Hayka, 1977, 1980, 1989. (65 3k3.).
Camapckuit A.A., I'ynmun A.B. Yucnennsie metonsl. M.: Hayka, 1989. (44 3k3.)

4, Crponruna H.P., bapkanos K.A. Uuciennsie meroasl. Cemectp 5. OYK, yueOHO-MeTOIMUECKHIA
komIiekc. @oH 3eKTPOHHBIX 00pa3oBaTenbHbIX pecypcos HHI'Y. H. Hosropon, 2014. Un.H.
815E.14.08. URL: https://e-learning.unn.ru/course/index.php?categoryid=24. Bxox TpeOyet
aBTOpHU3AINH.

5. Crponruna H.P., bapkanos K.A. Uuciennsie metoasl. Cemectp 6. DYK, yueOHO-MeTOIMUECKIIA
komruiekc. @oHT ANeKTPOHHBIX 00pazoBaTenbHbIX pecypcoB HHI'Y. H. Hosropon, 2014. U H.
831E.14.08. URL: https://e-learning.unn.ru/course/index.php?categoryid=24. Bxoj tpedyer
ABTOPH3ALIUY.

0) ZONONHUTENbHAS JINTEpaTypa

6. Hemunosuu B.I1., Mapon M. A. OcHOBBI BeIUMCAUTENbHOM MaTemaTnku. M.: Hayka, 1966, 1970. (40
9K3.).

7. Mapuyxk .. Metons! BerurcauTenbHoM MaTematuku. — M: Hayka, 1980. (50 3k3.).

8. ®dannees JI.K., Pagneesa B.H. BeraucnurensHbie MeTOABI TUHEHHOM anreOpsl. M: ®usmatrus, 1960.
(26 7K3.).
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B) IIporpamMmMHoOe obecrieueHre U THTepHET-pecypChI

1.  Jlureparypa mis cryneHra pexum noctyna http://www.libsib.ru/etika/etika-delovogo-obscheniya/vse-
stranitsi

2.  Hayunas snextpoHHas Oubnuoreka pexxum goctymna http://elibrary.ru/

3. EqWorld. Mup matematuueckux ypasaenuii / Pazpadotuuk — A. . [lonsaun. — M.: UTIM PAH, 2004-
2014. DneKTpOHHBIN pecypc, CoAepKAIIUN IIEKTPOHHBIE BEPCUU KHUT B CBOOOTHOM JOCTYTIE
http://eqworld.ipmnet.ru/indexr.htm

4, https://e-learning.unn.ru/course/enrol/index.php?id=827

7. MaTtepuajJbHO-TeXHHYECKOe o0ecnevyeHrue JUCHUTTHHBI

[TomemieHust TPENCTaBIASIOT CO00H yueOHble ayAuTOPHM [UIsl TPOBEACHUS Y4eOHBIX 3aHSTHMH,
MPENYCMOTPEHHBIX IPOrPaMMOM: IOMELICHHUS ISl TPOBEACHUS 3aHATHUH JEKIHOHHOTO TUIa, 000pyJOBaHHbIE
MYyJIETUMEIUAHON TEXHUKON (KOMITBIOTEp, MPOEKTOpP, IKpaH); 3aHATHI CEMHUHAPCKOTO THIIA; KOMIIBIOTEPHBIN
KJIacc ¢ JIMIIEH3MOHHBIM MTPOTPaMMHBIM o0ecriedeHrneM (cpebl pa3paOoTKH) [T BBITIOIHEHHS JIA00OPaTOPHBIX
MPAKTUKYMOB.

[Tomemenust Il CaMOCTOSITEIBHOH pabOThl  OOYYAIOMIUXCS OCHANICHBI KOMITHIOTCPHOM
TEXHUKOM C BO3MOXKHOCTHIO TMOAKIIOUEHUs K cetu «MHTepHeT» u oOecrnedyeHbl JOCTYIOM B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa3oBaTenbHyo cpeaxy HHI'Y.

[Iporpamma cocrtaBiena B coorBercTBUU ¢ TpeboBanmsimu OC HHI'Y 01.03.02 [lpuknannas
MareMaTuka u I/IH(bOpMaTI/IKa.

ABTOp: K.(.-M.H., oueHT Kadenpsl IYMuYA Crponruna H.P.
Peuenzent: n.1.H., npodeccop HI'TY um. P.E. Anekceesa Jlomakuna JI.C.

3asenyronuii kadenpoit JYMuUA: a1.¢.-m.H. Kanmuann A.B.

[IporpamMma o1obpeHa Ha 3acelaHuU METOANYECKONH KOMUCCHH HWHCTUTYTa MH(GOPMAIIMOHHBIX
TEXHOJIOTHH, MareMaTku U Mexanuku oT 30 HosOpst 2022 rona, mporokosr Ne 3.
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