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1.  Mecro aucuuninHbl B cTpyKktype OOII

JucuunianHa oTHOCUTCS K 00s13aTenbHoi yacTu. Ko qucuummmael: 51.0.15

Ne MecTO TMCUUIJIMHBI B y4e0HOM CTraHaapTHBIA TEKCT JJIS ABTOMATHY€CKOI0
Bapu IJIaHe 00pa30BaTeIbHOM 3anoHeHus B KOHCTpykTOpe PII/I
aHTa MPOrpamMMbl
2 brmox 1. Jucrumumnel (Momynu) | HucuummuHa 51.0.15 «YucneHHbie METOIB OTHOCHTCS K
YacTs, dbopmupyemas | vactu  OOIl  nHanpaBneHnuss mnoaroroBku 01.03.02
y4acTHUKaMU  OOpa3oBaTeNbHBIX | «IIpuxnadnas mamemamuxa u UHGOpmMamuray.
OTHOILUEHUN

2. HnaﬂnpyeMme pe3yJabTaTbl oﬁyqem/m 0 TUCHHUIIJINHE, COOTHECCHHbIEC C INIAHUPYEMBIMHU
pe3yabTaTaMu 0CBOCHUSA 06pa30BaTeJ’le0ﬁ nporpamMmmal (KOMHeTeHlII/lﬂMPl n

HHAUKATOPAMU JOCTUKEHUS] KOMIIETEeHIIUIA)

IliaHupyeMble pe3yJbTaThl 00y4eHus: 10 AUCHUILUIMHE (MOLYJII0), B
®opmupyemble COOTBETCTBHH ¢ HHAMKATOPOM AOCTHKEHHSI KOMIIETeHI[HH HanMenoBanue
KOMIETEHIMN | lunukaTop A0CTHKEHHS OLEHOUHOTO
(xox, conepxanue KOMIeTeHuu * Pe3yabTaThl 00yueHust cpencraa
KOMIICTEHIIHH) (x011, conepKanue 0 AMCUUIIHHE
HMHIUKATOpa)
3naem nocmanosxu 3a0au OucyunIuHbl
«YHucnennvle Memoobly, NOHAMUUHbBIL annapam
U YMEepIHCOeHUs, OCHOBHbIE NPUEMbL U
@opmynvl, ROOX00bL K U3YYEHUIO
annpoKCcUMayull, YCmouuugoCmu, CXo0OUMOCHu:
— OCHOBbL MEOPULU NOSPEUWHOCIIU U MEOPUL
npubudCcenus QYHKYull (UHMepnoayus, NOUCK
SNIEMEHMO6 HAUTYUULE20 NPUOTUINCEHUSL);
— Memoobl YUCIEHHO20 OUPpepenyuposanus u
UHIMESPUP OGN, L Cobecedosarue
OIIK-1.1. Obraoaem — MemoObl pewenus 3a0ay IUHeiHol aneeopol,
OITK-1 pynoamenmanvrvimuy VC06USL CXOOUMOCIIU UMEPAYUOHHBIX npaxmuseckoe
SHAHUAMU, NOTYUEHHLIMU 8 | npoyecco8, UMepayUoHHble Memoobl PeuleHUs. sadanue
Cnocoben obracmu HEIUHEUHbIX YPAGHEHULL U CUCTNEM,
npumenams Mamemamudeckux u (uny) | _ yemoowr uucrennozo pewenus sadauu Kow KoHmMpOTbHbLE
pynoamenmanvuvie | €CMECmMEEHHbIX HAYK U Kpaeewix 3a0au O OObIKHOGEHHbIX patoms
SHAHUA, OugppepeHyuanbHbIX YPasHeHUU U CUCTNEM,
nonyuennbie 6 — MemoObl YUCIEHHO20 PeUenus.
obracmu CMAYUOHAPHBIX U HECMAYUOHAPHBIX 3A0ay
MAMemamuieckux Mamemamu4eckotl QusuKu, eKu04as
u (un) Henunelnble 3a0ayil.
ecmecmeeHHbIX
Hayx u 3naem nocmarno8xu MoOeNbHBIX 34004
UCNONBb306AMb UX 6 oucyuniunsl « duciennvie MemoobLy, ux
npogeccuonanvrou NPUKIAOHOE 3HAYEHUe, IMANbL NOCMPOCHUsL
OessmenvHocmu YUCTIEHHOU MOOENU U NPOBEOCHUS. YUCICHHO20
9KCHEepUMeHma
OIIK-1.2. Ymeem Ha npumepe modenvhuix 3a0au oucyuniuiol
Ucnob306anto «YQucnennvle MemoOobLy ymeem nposoounts
pynoamenmanvhoie OKCNEPUMEHM 1O NPOBEPKe KOPPEKMHOIL
SHAanUs 6 3 peanusayuu anzopummos, 060cHosamo Cobecedosanue
npogheccuonanbHol ANNPOKCUMAYUIO, YCIMOUYUBOCTIb, CXOOUMOCTIb,
desmenvrocmu, uccnedosams 3GGHexkmusHoCms YUCIEHHO20 npaxmuyeckoe
ocyuecmensime 6b100p mMemooa: ymeem hopmyauposams HOCMAHOBKU sadanue
Memooos pemenuﬂvaadal{ MOOeNbHBIX 3a0ay, UCCIed08amb
npogheccuonarbHol KOPPEKMHOCNb YUCIEHHOU MOOeU,;
OesimenbHOCMU Ha OCHO6E | sehghexmusnocmb u cxooumocms memooa,
MeopemuHecKux SHanuu ananuzupo6ams (OYyeHusanv) NOZPEUHOCb;




IlnaHupyeMble pe3yJibTaThl 00y4eHHs N0 AUCHMILINHE (MOYJII0), B

@OpMHPYEMBIE | (o0TReTCTBHH ¢ HHAMKATOPOM JA0CTHAKEHHS KOMIETeHIHH HanMeHoBanme
KOMHIETEHUNN | P ynukaTop J0CTHKEHHS OLCHOYHOTO
(kox, cozeprkanue KOMIeTeHuu * Pe3ysabTaThl 00yYeHUs cpecTBa
KOMIIETCHIINH) (kom, coepxkanme MO AMCHMILINHE
HMHIUKATOpa)
yMeem cmasums yenu YUcIeHHO20
uccnedo8anusl, paspadamviams NPoPaAMMHYIO
peanuzayuro; nPoBOOUMs GbIYUCIUTNENbHYLI
9KCnepumMeHm
Bnaoeem nasvixamu ancopummusayuu u
peanuzayuu YUCIeHHbIX Memo008 PeuleHusl
sadau na IBM, cpedcmeamu eusyanruzayuu
Pe3yIbmamos pacyemos u Memooamu aHanusd
OIIK-1.3. Himeem pe3ynbmamos
NPAKMU4ecKuil Onvlm
Bnaoeem nasvikamu paspabomxu u
npuMeHenus Cobecedosanue
NPUMEHEHUsL NPOSPAMMHBIX CUCTEM,
@yHoamenmanvHvIx
. nOO0epIHCUBAIOWUX CHEKMP
3HAHUL, NOTYYEHHBIX 8 . npaKmuieckoe
IKCNEPUMEHMATILHBIX 8O3MONCHOCMEN OISl
obaacmu . 3adanue
U3y4eHUsl KaK C8OUCme Memood, max u
MamemMamuyeckux u .
CBOLCME MOOENUPYEMbIX 00bEKMO8
ecmecmeeHHbIX HAYK 6 npoekm
npogheccuonanbHoll Bnaoeem nagvikamu yucieHnoz2o peuieHus
OesmenbHOCmuU. Mamemamuyeckux 3a0a, mpeoyouwux
KOMNAEKCHO20 N00X00d npu noobope
YUCTEHHBIX MEeMOO08 U NPOBedeHUU
BBIUUCTUMENBHO20 IKCHEPUMEHMA
3. CTpykrypa u coaep:KaHue TUCHUILIUHBI
3.1. TpyaoeMKOCTH AUCIHUMIUHBI
Ounas ¢popma o0ydeHust
Cemectp S Cemectp 6 Bcero
Oo6mast Tpya10eMKOCTh 4 3ET 33ET 7 3ET
YacoB 1o yueGHOMY IVIaHY 144 108 252
B TOM 4HCJIe
ay/JUTOpHbIE 3aHATHS (KOHTAKTHasi padoTa): 80 48 128
- 3aHATHUS JIEKIIMOHHOTO THTIA 48 48 96
- 3AHATHSI CEMHHAPCKOI0 THIA 16 16
- 3aHSATHS Ja00PaTOPHOTO THIIA 16 16
- Tekymui konTpoJs (KCP) 1 2 3
caMoCTOosITeJIbHAsI padoTa 63 22 85
IIpomeskyTouHasi aTTecTalus — IK3aMeH, 3a4eT | 3ader 36
3.2. ConepxaHue TUCHUNTHHBI
HauMeHOBaHHWe U KPATKOE COJeP:KaHNeE Pa3IesioB H | Bcero ‘ B Tom uncie




TeM TUCHHUILINHBI

(4acel)

KoHnTakTHasi padoTa (pabdoTta Bo
B3aUMO/IEHCTBUM C
npenojgaBartesemM), yacol. 13 Hux
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Cemectp 5
BBenenue B nmpenmer
Tema 1. Meton nporonku. BeruucnurenbHast 9 2 1 1 4 5
YCTOWYMBOCTH METOJIOB
Tema 2. OCHOBBI TEOPUH HHTEPTIOISAITIH
CrmaiH-MHTEPIIOISA IS 11 2 2 2 6 5
WHaTepnosuns ToIMHOMaMHU
Tema 3. Yncnennoe nuddepeHmpoBanne 11 4 1 1 6 5
Tema 4. Metonas! peleHus KpaeBbIX 3aJay4: 1 4 5 6 5
HHTETrpalbHO-UHTEPIOISLUOHHBIA METO
Tema 5. Teopus pasHocTHBIX cxeM. [Ipumep anamusa
11 4 2 6 5
CXOAMMOCTH.
Tema 6. KoHcepBaTHBHBIE pa3HOCTHBIE CXEMBI 11 4 2 6 5
Tema 7. 3amava upuxie mis ypaBaenus [Tyaccona.
Bri6op 1 peanu3aryist YUCICHHOTO PEIICHHS
IMocraHoBKa 3a7a9u, BEIOOP CXEMBI 15 4 2 4 10 5
BBeneHre B UTEpallMOHHBIC METO/IbI THHEWHOW areOphl
Pemenue mozenbHoOM 3a1auun
Tema 8. 3anaua Jupuxie qns ypaBHenus Ilyaccona.
[TpuHIIT MakcuMyMa. AHAITN3 CXOTUMOCTH CXEMBI 1 9 4 2 6 3
00111l morpenTHOCTH
Tema 9. UncneHHoe perieHne HeCTaIlOHapHOTO 7 5 5 4 3
YpaBHEHHSI TEIUIOTIPOBOAHOCTH
Tema 10. Peuenne CJIAY  Gonplioil  pa3MepHOCTH: 1 4 5 6 5
MHCTPYMEHTHI aHAJIHU3a CXOJIUMOCTH




B ToMm uncie

KonTakTHas pabora (padota Bo

B3aUMOJCHCTBUM C =
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Tema 11. Pemenune CJIAY GomnbIIoi pa3MepHOCTH:
METOJ] IPOCTOM UTEPALMH, METOJ MUHUMAJIbHBIX 11 4 2 6 5
HEBSI30K
Tema 12. O6ocHoBanue IPUMEHEHHUS METOJI0B
4 2 2 2
(mpumepsr)
Tema 13. OnTuMu3anus CXOIUMOCTH: METOI C T 4 5 6 5
4eOBIIEBCKIM k-HabOpoM mapaMeTpoB
Tema 14. OnruMu3anust CXOINMOCTH: METO.I 1 4 5 6 5
COTIPSDKEHHBIX TPaINCHTOB
Texymmuit koaTpOH (KCP) 1 1
Hroro (5 cemectp) 144 48 16 16 81 63
IIpome:kyTOUHAasi aTTeCTALUSA - 3a4eT
CemMmectp 6
Tema 15. AHanu3 CXOAMMOCTH PA3HOCTHBIX CXEM, METOJ 1 g g 3
pa3aencHus IePEMEHHBIX
Tema 16. Pemenne 3amaun Komm 11t 0OBIKHOBEHHBIX 16 12 12 4
g hepeHIMaTbHBIX YpaBHEHUH U CHCTEM
Tema 17. Metonbl 00pabOTKH JaHHBIX M MPUOIMKESHUS
byHKITH]
MeTo1 HAUMEHBIIINX KBAIPaTOB
13 10 10 3
Ipubnmxenus B ruiIbOSPTOBBIX MPOCTPAHCTBAX
Hawnyurmme PaBHOMEPHEIC MPUOJIMKEHUS,
SKOHOMUH3AIIHS CTCIICHHBIX PSJIOB
Tewma 18. BapuaninoHHO-TIPOSKITMOHHBIE METOBI 1 10 10 5
pemeHns KpaeBbIxX 3a1ad
Tewma 19. UncneHHOE HHTETPUPOBAHUE 6 4 4 2
AHanu3 peajau3anyuy UTEPAMOHHOTO METOIa Ha 7 P b 5
npuMepe cXeMbl 3a1a4uu Jupuxie Ui ypaBHCHHUS




B ToMm umncie

KounrakTHasi padora (padorta Bo
B3aMMO/EHCTBHH C
npenojaBaresiemM), yacbl. 113 Hux
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ITyaccona (TIpoexT)
Pemienrie HenMHEWHBIX YpaBHEHUH U cucTeM. Perenue
HECTAIlMOHAPHBIX YPAaBHEHHUI B YACTHBIX ITPOMU3BOIHBIX 6 2 2 4
(TIpoeKT)
Texymmii kouTpois (KCP) 2 2
Hroro (6 cemectp) 72 48 50 22
IIpomeskyTouHasi aTTecTalUs — 3a4eT, IK3aMeH 36 36

Texymuit KOHTPOJIb YCIIEBAEMOCTH PEAIM3yeTCs B paMKaX 3aHATHH CEMHHAPCKOT0 ¥ TAOOPaTOPHOTO THUIIA.
[IpomMexyTouHas aTTecTalys MPOXOIUT B TPATUITMOHHON (hopMe (3a4eT, SK3aMEH).

4. Y4eOHO-MeTOOMYeCKOe 00ecTieYeHHe CAMOCTOSITeIbHOI PadoThI 00y4aroIuXCs

CamocTosTeabHas pa60Ta CTYACHTA IPpH N3YUCHUU JUCHUILIINHBI «YucaeHHbIE METOIBI» BKIIOYACT:

7
°

Brimonnenne fomantHux npaktuieckux 3afganuii ([paktukym)

7
0.0

Brimonnenne nadopatopubix padboT (JlabopaTopHbIii TpaKTHKYM)

7
0.0

BreimonHenne w#cclIemoBaTENbCKUX TPOCKTOB  (3aaHusl TPOCKTOB TPEJACTaBICHBI B  pasjeliax
[IpakTrkyma u JJabopaTopHOro MpaKTHKyMa)
o AyIUTOpHBIE KOHTPOIIEHBIE PAOOTHI

> [ToaroroBky k cobece0BaHNIO, 3a4ETY, SK3aMEHY

a TaKXKe MMOArOTOBKY OTYETOB M Ipe3eHTalui i o0cyxaeHuns pe3yapTaro [Ipaktukyma u JlaboparopHoro
IIPaKTUKYyMa.

CopeprkaHre U OPSIIOK BBIMTOJIHEHUS 33/IaHNH, a TaK)Ke BApUAHTHI 33/IaHWH puBeAeHHI B [4], [5].

B cocrase IIpakTukyma

Cemectp 5

[Ipaktukym 1. CinaiiH-uHTEpIIONALUA. METoI IPOrOHKU

IIpaktukym 2. THTEPIIONSIIHS TOTMHOMAMHI

IIpakTukym 3. Pemenne HecTallMOHAPHOTO YPaBHEHUS TEIJIONPOBOAHOCTH

IIpaktukym 4. Yncneranoe auddepeHInpoBaHme

[Ipaktukym 5. [locTpoeHne n aHanu3 KOHCEPBATUBHBIX PA3HOCTHBIX CXEM (BKIIIOYAS MIPOCKT)

[IpakTukym 6. Uncnennoe pemenue 3aaauu Jupuxine ans ypasuenus [lyaccona
6



[Ipaktukym 7. Yucnennoe peuienue 3anaun Jupuxie mis ypasaenus [lyaccona (mponomkenue). Pemenue
3a/1a4 TUHEHHOM anreOpbl

[Ipaxtuxym 8. Uucnennoe pemenne 3anaqun Jupuxie qis ypaHeHus Ilyaccona. AHaIM3 CXOAMMOCTH U
MOTPEITHOCTH (BKIIFOYAS TPOCKT)

[Ipaktuxym 9. Pemenne 3amad TMHEHHON anreOpsl (MpUMEHEHNE METOIOB)

CemecTtp 6

[Ipaktukym 1. HecranmoHapHoe ypaBHeHHE TEIUIONPOBOIHOCTH. AHAIN3 CXOAMMOCTH M TIOTPEITHOCTH
[IpaxTukym 2. Yncnennoe pemenue 3amaaun Komm ms OAY

[Ipaktukym 3. Yucnennoe pemenue 3anaun Komm ans OAY (npunoxeHus, BKIIOYas TPOEKT)
[IpaxTikym 4. MeToasr 00paOOTKH JaHHBIX U TPUOImKeHHs (PyHKITHI

[Ipaktukym 5. BapualluOHHO-NIPOEKIIMOHHBIE METOABI PEILICHUS KPAaeBbIX 3a7a4

[MpakTtukym 6. YucneHHOE HHTETPUPOBAHUE

B cocraBe JlaGopaTopHoro npakTukyma

Cemectp 5

Jlabopatopusiii nmpakTukyM 1. CrimaifH-MHTEpHOISIINS (TIOCTPOSHHE HHTEPIIOIUPYIOLIETO KyOu4ecKoro
CIUIaifHa)

JlaGopatopHslii mpakTuKyM 2. YncneHnoe nuddepeHnnpoBanme QyHKIHH
JlaboparopHsrii mpakTukyMm 3. Pemmenne kpaesbix 3amau s OY

Jlaboparopuslii mpakTukyMm 4. Pemenue 3agaun Jupuxine ansa ypaBHenus [lyaccona (MeTon BepxHeit
peaKcalun)

JlaboparopHsii mpakTHKyM 5. ONTHMHA3ANHS CXOANMOCTH METOJIOB PEIICHHUS Pa3HOCTHBIX CXeM

JlaGoparopHslii TpakTHKYM 6. Perienue npo0ieMbl COOCTBEHHBIX 3HAYCHUH (C MCTIOIb30BaHHEM
MaTEeMaTHYECKUX MTAaKETOB)

Cemectp 6
JlabopaTopHsIil mpakTukyM 1. AHanM3 peaan3alnuy UTEPAIIMOHHOTO METO/Ia HA TIPUMEPE CXEMBI 3a]1auH

Hupuxne nnst ypaBHeHus Ilyaccona (Bkmo4ast poeKT)

JlaboparopHsrii mpakTukyM 2. Pemenne 3agaun Kommm st 0OBIKHOBEHHBIX AU EepeHITHANBHBIX YPaBHEHHN U
CUCTEM

JlabopaTtopHsrit mpakTHKyM 3. Perienne HeMMHEHHBIX YpaBHEHHM U cucTeM. PerieHne HecTalroHapHbIX
YpaBHEHUH B YaCTHBIX MPOU3BOIAHBIX (BKIIFOUAs POEKT)

JlaboparopHsrii mpakTukyM 4. MeToap! 00pabOTKH JaHHBIX U PUOTMHKEHAS (yHKITHIA

JlaboparopHsrii ipakTHKyM 5. UHNCIIEHHOE WHTETPUPOBaHKE (M3yUeHHE CBOMCTB METO/IOB)

JIisi CaMOKOHTPOISl Y CTYJICHTa UMEETCS BO3MOXKHOCTh YAAJICHHOTO TECTHPOBAHUS MO TUCTAHIIMOHHOMY
JeKuMoHHOMY Kypcy [4], [5] (https://e-learning.unn.ru/course/ enrol/index.php?id=827, tpebdyetcs
perucrpanys).

Kpome pexoMeH10BaHHOM B 11. 6 JINTEpaTyphl MOTYT OBITH HCIIOJIB30BaHBI HICTOUHHUKH:

1. Hpoo6ermeBny B.W., Jlpimankos B.I1., PuBun I'.C. 3agaum mo BBIYMCIUTENHHOW MaTteMaTuke. M.:
Hayxka, 1980. (21 3x3).



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

KontponbHbie BONPOCH U TUIMOBBIEC 3adaHUs AJs1 TEKYIIErO KOHTPOJSI U MPOMEXKYTOUHON aTTECTAllMH O UTOraM
OCBOCHMS TUCIHILTAHEI IPUBEIEHBI B I1. 5.2.

MeToanueckue YKa3daHnvusl K BbIINIOJTHCHUIO CaMOCTOATEJIbHOM paﬁoTbl

Henu u 3a0auu Kypca

1lenu u 3a0auu xypca TECHO CBSI3aHBI C TCHICHIIUSMHU, MPOSBISIONIUME ce0s1 TIOCIETHUE TOMIbI Bce Ooliee
1 00Jiee 3HAYUMO. Buluuciumenbuas mexHukda H08020 NOKOACHUS OMKDbIBACH HOBbLEe B03MONCHOCTIU U3VHEeHUS
C/OJICHBIX PEANbHbLIX 00bEKMO8 Memooamu  BbIYUCIUMENbHO20 dKcnepumernma. Takod 3KCIEPUMEHT
mpeanoyiaraeT JUCKPETU3aIllu0 HCXOAHOW (kak mpaBwio, auddepeHnmanbHONH) 3amaun U TpeOyer
CICIUATLHON HMPOPA0OTKH YUCICHHOTO aJrOpUTMa (KOPPEKTHOCTh, YCTOWYHMBOCTH, TOYHOCTh, CXOAUMOCTH).
Bo3spacTaet posb MOATOTOBKY CIIEIIUATMCTOB B 00JIACTH YHCIEHHBIX METOJIOB M MTPOTPAMMHUPOBAHMUSL.

HGHB JUCHUITIINHBI ((qI/ICHeHHI)Ie MECTOABD) — I/I3yT-IeHI/Ie ®YHHaMeHTaHBHBIX HpI/IHIII/IHOB HOCTpOCHI/IS[
YUCJIICHHBIX aJII‘OpI/ITMOB, IIoaAX0O0B K aHaJII/I?,y nux CBOP’ICTB, IIOATrOTOBKA CTYZIGHTOB K pa3pa60TKe 158
MpUMEHEHUI0 S()()EKTHBHBIX BBIYUCIUTEIHHBIX KOMIUIEKCOB, HEOOXOIMMBIX JJIi MaTEeMaTHYECKOTO
MOJICHI/IPOBaHI/ISI CJIOXKHBIX CUCTCM.

Kypc comepkut nzydeHrne OCHOB MaIIMHHON apu()METUKH, aHATTU3 CTPYKTYPHI MOTPEITHOCTH, TTOAXOIBI U
METOJbI MPUOJMKCHHOTO BBIYUCICHUS (YHKIUHM, ducieHHoe auddepeHIMpPOBaHUE W HHTETPUPOBAHUE,
YUCJIICHHOC pemeHHe CUCTEM JIPIHefIHLIX aHFeraI/I‘-IeCKI/IX ypaBHeHHﬁ, 3aa4 Ha CO6CTBCHHLIC 3HA4YCHMUAI,
pellieHrne HeIMHEHHBIX alreOpanyeckux YpaBHEHUN U CHCTEM.

Oco0oe¢ BHMMaHHUE YACHACTCS METOJaM YHCICHHOI'O pelieHus 3amaun Kolmn M KpaeBbIX 3agad Jyis
OOBIKHOBEHHBIX U depeHmansabix ypasaenuit (O1Y), pemenuro ypaBHeHHH B YaCTHBIX IMPOU3BOJIHBIX, a
TaK)Ke CTPYKTYPE COOTBETCTBYIONINX BHIUUCIUTEIBHBIX KOMILIEKCOB.

[lpu wu3ydeHHMH MOJENBHBIX 3aJad Kypca paccMaTpUBAIOTCS MPOOJIEMBl pelIeHHS HEKOPPEKTHO
MOCTABJICHHBIX 3a/1a4, 3a/a4 OOJBIION Pa3MEPHOCTH, HEOOXOJUMOCTh KOMOMHHUPOBAHHS KAYCCTBCHHBIX U
KOJIMYCCTBCHHBIX METOA0B UCCJICAOBAHUA, HepCHeKTI/IBBI Hapa.HJIe.HI)HBIX EUII‘OpI/ITMOB.

[penomaBanue Kypca OPUSHTHPOBAHO HA JIOCTHXKEHHUE CIICAYIOIINX el 00yUeHHS:

— hopMUPOBaHUEC HAYYHOTO MEIILICHHUS, TTOHUMAHUS OOJIACTEH W TEPCHEKTUB NPUMEHCHHS YHCICHHBIX
METO/IOB;

— OBJIJICHUE METOJaMH YHCICHHOTO aHAIN3a ¥ BRIYHCIUTEILHOTO SKCIICPUMEHTA;

— BeIpa0OTKA HABBIKOB PEIICHHS 33/1a4 C UCIIOIh30BAHUEM METOI0B MATEMAaTUICCKOI'0 MOICITMPOBAHUS;

— (hOpMHUPOBAHUS AJITOPUTMUYECKOIO TOX0/1a K PEIICHUIO MPUKIAIHBIX 3a1a4;

— OCBOCHHE METOJIOB 00pa00TKU IKCIICPUMEHTAILHBIX JTAHHBIX;

— 3aKpeIUICHUE MPAKTHYECKUX HABBIKOB padoThl ¢ DBM; HaBBIKOB paOOTHl ¢ COBPEMEHHBIM MPOrPaMMHBIM
oOecrieueHneM; HaBBIKOB Pa3pa0OTKU U MPUMEHEHHS IPOTPAMMHBIX CUCTEM U KOMIUICKCOB.

Cmpyxkmypa Kypca

Kypc «Hucnennble metoab» B uHctutyre UTMM HHI'Y moaroroeieH u peajin3oBaH B COOTBETCTBUU C
TpeOOBaHUSIMH THITOBOM MpOrpaMMbl IO HampaBieHuto «llpuknagnas marematnka W HH(POpPMAaTHKay,
paspaboTaHHoii moa pykoBoacTBoM akagemuka PAH A.A. Camapckoro'.

Kypc umeer «ypoBHeByto» cTpykTypy. C OJHONH CTOpPOHBI, B HEM IOCJIENOBATEIBHO IPEACTABIECHBI BCE
OCHOBHBIC pa3feibl YWCIeHHOro aHanmm3a. C Jpyroil CTOPOHBI, CIOXHBIE TNPHIOKEHUS TpeOyIOT

! Mporpammbl AWUCLUMNAWH MO HanpaBaeHuWto «lpuKnagHaa matemaTvka U MHPopmaTuKa». YyebHO-meToamyeckoe
obbeanHeHne YHUBEPCUTETOB. YUeOHO-METOAMYECKMI COBET NO NPUKNAAHOM MaTeMaTuke u nibopmatuke. M.: Usg-Bo
dakynbTeta BMuK Mry, 2002. C.59-62.
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OJTHOBPEMEHHOI'0 MCTIOJIb30BAaHUS pa3HbIX MeTOJ0B. I109TOMy OCHOBOII Kypca sSIBIS€TCS CUCTEMHOE U3Y4YEHUE
MOOeNbHBIX 3a0ay, OTIMCHIBAIOIINX CBOMCTBA pealibHBIX 00BEKTOB Pa3IMYHON HPUPOIBL.

I'padmk m3ydeHHs pas3menoB Kypca TaKOB, YTOObI M3ydas T€Mbl YHCIEHHOTO aHAIN3a CTYACHTHI MOTIIA B
TEUEHUE KAXKIOTO CEMECTpa CaMOCTOSITENIbHO MOJATOTOBUTH MPOTPAMMHYIO PEaM3alMi0 METOJIOB PEIICHUS
MOJIETIFHBIX 3a/1a4.

[Ipu moaroTOBKE K 3a4UeTy (9K3aMeHy) MaTepual Kypca cHCTeMaTH3UpyeTcs Kak o KijaccaM 3afad, Tak U 1o
KJIaccaM METOJIOB.

Jlabopamopnulii npakmukym

B cootserctBun ¢ ®I'OC BO no nanpasnenuto «[Ipuknagnas maremartuka U UH(QOpMaTHKa» B paMKax Kypca
CTaBUTCS 3a/la4ya Pa3BUTUSA KOMIIETCHIUH pa3pabOTKU U IPUMEHEHHsI IPOrPaMMHBIX CPEACTB Pa3HOIO YPOBHS
CJIO’KHOCTH, HEOOXOJMMBIX JUIs PELICHUS pa3HbIX 3ajjay YUCICHHOr0 uccienoBanus. B ux uucine:

“*  NpOrpaMMBbl JUis MPOOHBIX PACUCTOB, IPOBEPKU BO3MOKHOCTEH METOJIOB;

®

o IIporpaMMHBLIC CHCTEMBI, MOAJCPKHUBAIOMIUX HIPIpOKI/Iﬁ CIIEKTp OJKCIECPUMCHTAJIbHBIX BO3MOKHOCTEH
I U3Yy4YCHUA CBOICTB METOAAa U CBOMCTB MOACIIUPYCMBIX 0OBEKTOB.

OcCHOBHEIC Tpe6OBaHI/I}I K IIporpamMmmam:

v MporpaMMa J0JDKHA OBITh HalMCaHa CTYACHTOM Ha alTOPUTMUYECKOM SI3BIKE BHICOKOTO YPOBHS;

v KOJI, peIM3YIOIIUI YHCICHHBIA METOI, IOJKEH OBITh MOJATOTOBJICH CTYJICHTOM CaMOCTOSITEILHO;

v IporpaMMa u crocod paboTsl ¢ Hel JOKHBI OBITH PUTOIHBI HE TOIBKO JIJISl BBITOIHEHHUS KOHKPETHOTO
pacyeTa, HO M IJisl IPOBEPKU KOPPEKTHOM peanu3aluu METOJa; a TaKXKe Al YUCICHHOTO U3YYCHHS
CBOHCTB MCXOAHOTO (MOIEIUPYEMOTo) 00BEKTA.

UYacTs 3aganwuii 71a00paTOPHOTO MPAKTUKYMa BBIITOJIHSAIOTCS Ha MMPOTpaMMax-TpeHaXepax.

HpakmuKyM K 3AHAMUAM CEMUHAPCKO20 muna

[IpakTHKyM COAEPXKUT pasHble TUIBI 3amad. EcCIM TOpy4YeHO MOArOTOBHTH MNPOrpaMMy, OCHOBHOE
TpeOOoBaHKe: KOJI YUCIIEHHOTO METOIa JOJDKEH OBITh MOJATOTOBIICH CTYJICHTOM CAMOCTOSITEIIBHO.

TpeboBanus kK ohopMIIeHHIO 3aJaHNH:

‘0

% TlocTaHoBKH 3a/1a4, GOPMYIIBI M BBIKJIAKH, KOMMEHTAPHUH U BBIBOJIBI: PYKOITUCHAS JopMa 00sI3aTesIbHA.
«  Pe3ynbTaThl BBIYMCIHMTENBHBIX OKCIIEPUMEHTOB B (opMmare MPe3eHTAMd CO CKPHHIIOTAMHU
nHTepGericoB (IIPOTOKOIOB) U CBOAHBIMH TAOIMIIAMH.

s BEIYHICIICHWH, BCHOMOTaTeJbHBIX I10 OTHOIICHHI0O K HM3y9aeMOMY METOAY, MOXHO HCIOJb30BaTh
MaTeMaTHYeCKHil MaKeT.

Ilpumep moodenvnoi 3a0auu

OnHoli M3 OCHOBHBIX MOJENBHBIX 3a/1a4 Kypc siBiseTcs 3aaava Jupuxine ans ypasaenus Ilyaccona (3agaua o
nporude HarpyXKeHHOW MeMOpaHbl). ITO MOTHOCTHIO COOTBETCTBYET TOW 3HAYMTENBHOW METOAMYECKON POIIH,
KOTOpas. OTBOAMTCS Pa30opy pas3IMuHBIX METONOB pEIICHUs 3TOM 3azaud B yueOHOH nutepaTtype (cM.,
Hanpumep, [Camapckuii A.A., I'ynun A.B., 2000], [Mapuyk I'"'., 1980], [demunosuu B.I1., Mapon N.A.,
Ilysamosa 3.3., 1967] u ap.).

Crieru¢ika YHUCICHHOTO PEIICHUS TaKOBa: B XOJIC JUCKPETH3AIMH 3a][a4ya CBOJUTCS K PEIICHUIO CHCTEMBI
JIMHCHHBIX ypaBHEHUH C pPa3peKCHHONH MaTpuIleld, NpUYeM JUIS OTBICKAHHWs PEIICHUS IIeecoo0pa3Ho
MIPUMEHSTD UMepayuoHHble Memoobl TUHEUHOU aneeopbl.

[TorpemHocTh BKJIIOYAET HECKOJIBKMX KOMIIOHEHT: KPOME BBIYUCIMTEIBHOM MOTPEIIHOCTH, HUMEIOTCSA
MIOTPEIIHOCTh JUCKPETHU3ANU U TOTPEITHOCTh UTEPAIIMOHHOTO CIoco0a pemieHust AucKpeTHow 3anaun. [Ipu

9



BEIOOPE CETOK, TapaHTUPYIOMIMX HEOOJNBIIYI0 MOTPEIIHOCTh JUCKPETH3AINY, TOTPEITHOCTh METOAA MOXKET
BO3pacTaTh, TaK KaK PaCTyT Pa3MEPHOCTh CHCTEMbI, OOYCIOBJIEHHOCTh U MaaaeT CKOPOCTh CXOJUMOCTHU
UTEPAIIMOHHOTO METO/1A.

B pamkax JlaGopaTtopHoro mpakTHKyma HCHOJIB3YeTCs MPOrPaMMHBIA KOMIUIEKC (TpeHaXkep) Uil aHaIn3a
MIOCTAaHOBOK 33/1a41 M METOJIOB YHCIEHHOTO pemieHus. L{enpio mabopaTopHsIx paboT ABIsSETCS MOJ00P CETOK U
apaMeTpoOB UTEPALIMOHHOI'O METOAA, IPU KOTOPBIX MCXOJHAas MOJAENbHAs 3ajada OyJeT pelleHa ¢ Majoi
o01Ieli MOrpenIHoCThIO.

3amaHue CHadana BBITIONHSAETCS Ha MpOorpaMMe-TpeHakepe, 3aTeM CTYACHT JMJOJDKEH BOCIPOHM3BECTH
Ppe3yabTaThl SKCIIEPUMEHTA C OMOIIBIO TPOrPaMMBbl, TOATOTOBICHHONW CAMOCTOSTEIBHO.

CamocmoamenvHas uccied08amenvcKas padooma cmyoeHmos (npoexnt)

B cocrase Ilpaktukyma u JIaboparopHOro mpakTHKyMa IpelyCMOTPEHBI HCCIIEN0BATENbCKUE IIPOEKTHI (CM.,
Hanpumep, 1. 20-21 Cogepkanuss aucuMIUTUHBI). [IpoekTsl mpexanonararoT JHOO TEOpEeTHYECKOe
uccieioBaHue, 1u00 HallpaBIeHbl HAa IIOCTPOCHUE BBIYMCIMTENBHOIO SKCIEPUMEHTa U (WIK) NPOrpPaMMHYIO
peanu3anmio MeToa.

IIpoekTh! Kak (hopMa caMOCTOSTEIILHON PadOTHI CTYJCHTA CITYXKaT JUIS OLUEHKHA (POPMHUPOBAHHS KOMIICTCHIUH
OIIK-1, maaukatopsr OIIK-1.2, OIIK-1.3.

I[J'IH 06CCHC‘-ICHI/IH CaMOCTOHTeJ’ILHOﬁ pa6OTBI 06yqa}01u1/1xc;[ I/ICHOHLSYIOTCSI BHGKTpOHHBIe KprBI, CO3JaHHBIC
B cUCTeME dIIeKTpoHHOro o0yyenus HHI'Y - https://e-learning.unn.ru/:

1. Crponruna H.P., Bapkanos K. A. Uucnennsie meronbl. Cemectp 5. OYK, yueOHO-MeToAMUECKUi
komriekc. @oH 3NeKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB HHI'Y. H. Hosropon, 2014. Ua.H.
815E.14.08. URL: https://e-learning.unn.ru/course/index.php?categoryid=24. Bxom tpeOyeT
aBTOPHU3AIUH.

2. Crponruna H.P., Bapkanos K. A. Uucnennsie meronbl. Cemectp 6. OYK, yueOHO-MeTOAMYCCKUIT
komiiekc. @oH 3NeKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB HHI'Y. H. Hosropon, 2014. Ua.H.
831E.14.08. URL.: https://e-learning.unn.ru/course/index.php?categoryid=24. Bxox TpedyeT

ABTOPU3AIUH.
5. DoH/1 OLIEHOYHBIX CPEACTB JIAA MPOMEKYTOUHOI aTTeCTAMHU MO TUCIHIIMHE (MOTYJIIO),
BKJIFOYAIOIIINN:

5.1. Onucanue MKaJ OeHUBAHUS Pe3yJbTATOB 00y4eHHs M0 AUCHMILIMHE
YPOBCHL Ikama OILICHUBAHUA C(i)OpMPIpOBaHHOCTI/I KOMHeTeHL{I/Iﬁ
copmMupoBaH-
HCYOBJICTBO YAOBJIIETBOPU
HOCTHU IU10XO0 Xopouio O4YC€Hb XOpOoUIO OTJIIMYHO MPEBOCXOAHO
“ PUTEIIBLHO TCIIBHO

KOMIICTCHIIUU
(MHOMKaTOpa
JNOCTHXKEHUS He 3auteno 3aureHo

KOMTICTCHIIUH )
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OTtcyTcTBUE

3HaHUI
Yposenb VYposenb
TEOPEeTHIECK . o
3HaHUi B 3HaHU B
oro Yposenb MuHHUMAaJIBLHO YpoBeHb
. . | obobeme, o0BeMe, . YpoBeHb
Marepuaa. 3HAHUU HUXKEC J0IyCTUMBIU 3HAHUU B o
COOTBETCTBYIO COOTBETCTBYIO 3HaHUi B
MHHUMAalb- YPOBEHb oObeme,
N meM meM o0beme,
HeBo3MOXKHO | HpIx 3HAHUIL. COOTBETCTBY
N nporpamMme nporpamMme MPEBBILIAOI]
3HaHus CTh OLICHUTD TpeboBanuii. | JomyuieHo porp porp FOLIEM P
MOATOTOBKH. MOATOTOBKH. eM
IIOJIHOTY Hmenn mecto | MHOTO 1 I IporpamMme
N OIIyILIEHO OIIyIIEHO TIporpaMm,
3HaHHUH rpyOsie HerpyObIX Y Y NOAr0TOBKH, porp Y
HECKOJIBKO HECKOJIBKO TIOJITOTOBKHL.
BCJIC/ICTBUE OIIHNOKH. OIIHMOOK. 6e3 ommoOoK.
HeTpyOBIX HECYyIIeCTBEHH
OTKaza
Q1117 (0] 3 BIX OIIHOOK
00y4aroIero
Csl OT OTBETA
[Iponemonct
[Iponemoncrpu
IIponemoHncT PHUPOBAHBI
pOBaHBI BCe IIponemoncTpu IIponemonct
OTtcyTcTBUE ITpu PHUPOBaHBI BCE
OCHOBHBIC pOBaHBI Bce PUPOBAHBI
MHHUMAaJb- pelieHun OCHOBHEIE OCHOBHEIE
. YMEHHUS. OCHOBHEIE BCE
HBIX YMEHUH. | CTaHOApTHBIX | YMEHHS. yMeHus,
Pemiensl Bce YMEHHS. OCHOBHBIE
HeBo3mox- 3a/1a4 He Pewenst pelIeHbl Bce
OCHOBHEIE Pemensr Bce yMeHUS,
HOCTB IpOAEMOHCTP THUIIOBBIC OCHOBHBIC
3aa4u ¢ OCHOBHEIE pelIeHs! Bce
OLICHUTH HMPOBAHbI 3aa4u C 3a1a4u C
HerpyObIMU 3a7a4n. OCHOBHBIE
YmMenus HaJIM4Ine OCHOBHEIC HerpyOBIMH OTIENEHBIMU
N OIIUOKAMH. Bemonaensr 3ama4n.
YMEHUN YMEHHU. OLINOKAMU. HECYIIECT-
BboimoHeHbI BCE 3aJIaHUs, B BrimoHeHbI
BCIIEJICTBHE BeimonHenst BEHHBIMH
BCE 33/1aHUS, B | IIOJIHOM BCE 3a/1aHNS,
OTKa3za Nwmenu mecto | ee 3ananus, HeJ04eTaMH,
MTOJTHOM o0beMe, HO B ITOJTHOM
06yqa}01.uer0 pr61>le HO HE B BBIIIOJIHEHBI
o0Obeme, HO HEKOTOpbIE C o0beme 0e3
Cs OT OTBETA OLINOKH. IIOJITHOM BCE 3aJlaHUA B
HEKOTOpBIE C HeJJ0UeTaMH. HEJJ04ETOB
oOneme. MIOJTHOM
HEeJ0YeTaMH.
obGbeme.
IIpu
OTtcyTcTBUE P
peuieHnn
BIIaJICHUS Hmeercs IIponemoHcT- IIponemoncTpu
CTaHIaPTHBIX [IponemoncT
MaTepuaIoM. MHHUMANbHBI | PUPOBAHbI pOBaHBbI ITponemonct
3a71a4 HE - PUpPOBAHBI
HeBo3moxHO it Habop 6azoBble 6a3oBbIe pUpoOBaH
pPOJIEMOHCTP HaBBbIKH IIpH .
CTb OLICHUTh HaBBIKOB JUISl | HaBBIKU IIPU HaBBIKH IIPH TBOPYECKUH
HMPOBAHbI peuieHnn
Halu4Iue pelieHus pelieHnn pelieHun MOAXOA K
HaBbixu 0a30BbIC HECTaH/IapTH
HaBEIKOB CTaHIApTHBIX | CTAaHJAPTHBIX CTaHJapTHBIX pelIeHuIo
HaBBIKU. bIX 3aJa4 0e3
BCJIEJICTBHE 3a1a4 ¢ 3a1a4 ¢ 3aj1ay Oe3 6 HECTaHIapTH
OLIMOOK U
oTKaza HEKOTOPBIMH | HEKOTOPBIMHU OLIMOOK 1 BIX 3aJay.
Nmenu mecto HEJI0YETOB.
o0ydarorero HEeloYeTaMH. | HeZo4YeTaMH HEJZI0UETOB.
rpyOsie
Cs1 OT OTBETa
OLIHOKH.
IIkaja OneHKH NPHU MPOMEKYTOYHON aTTeCTALUN
Ouenka YpoBeHb OATOTOBKHU
ITpeBOCXOHO Bce xoMrieTeHIIMY (YaCTH KOMITETCHITUI ), Ha ()OPMUPOBAHUE KOTOPHIX
p HaTpaBJICHA TUCIMIUINHA, C(OPMUPOBAHBI HA YPOBHE HE HUXKE IIPEBOCXOTHOY»
Bce xommereHmmm (4acTH KOMIIETCHIMH), Ha (QOPMUPOBAHHE KOTOPHIX
3a4TCHO OTnraHO HalpapJieHa AUCIMILINHA, CHOPMHUPOBAHBI HA YPOBHE HE HUKE KOTIUIHOY, TTPHU

9TOM XOTS OBI OZJHa KOMITETEHIINSI CHOPMHUPOBAaHA HAa YPOBHE KOTIIIIHO

OdeHp XopoIIo

Bce komrmereHIMM (4acTH KOMIIETEHIIUH),

Ha (HOpMHpPOBAHHE KOTOPHIX
HATpaBJICHA JUCIMIUIMHA, C()OPMHUPOBAaHBI HAa YypPOBHE HE HIDKE «OUYCHb
XOPOIIO», IPU 3TOM XOTsI ObI OJHA KOMIETEHIWs cHOpMUpOBaHA HA YPOBHE
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«OYCHb XOpPOI1I0»

Bce xommereHumm (YacTd KOMIETEHHMWIT), Ha (OpPMHUpPOBaHHE KOTOPBIX
Xopormio HaIpaBJIeHa AUCIUILINHA, C()OPMHUPOBAHEI HA YPOBHE HE HIDKE «XOPOIIOY, TIPH
3TOM XOTsI OBl OJJHa KOMIIETCHIINA C(OPMHUPOBAHA Ha YPOBHE «XOPOIIIO)

Y 10BNIETBOPUTEIIHHO

Ha YPOBHE «YAOBJIECTBOPUTEIILHO»

Bce xkommereHIMu (YacTH KOMIETEHIWH), Ha (OPMHpPOBAHHE KOTOPHIX
HampapjeHa  IUCLMUIUIMHA, C(HOPMHPOBAHBI  Ha
«Y/IOBJICTBOPHUTEIILHOY, TP 3TOM XOTsI ObI 0JJHa KOMIIETeHIHs chopMUpOBaHa

YPOBHE HE HHXKC

Xots OBl oJTHa KOMITETEHITHS chopmupoBana Ha YpOBHE
HeynoBieTBOPUTEIBHO | «HEYIOBJICTBOPUTENILHO», HH OJHA M3 KOMIIETECHIMH He c(OopMHpOBaHa Ha
HE 3a4TEHO YPOBHE ILTOXO0»
[Tnoxo XoTs ObI 07THa KOMITETEHITUS CHOPMHUPOBAHA HA YPOBHE «ILTOXO0)

5.2.

5.2.1.

Tunosnie KOHTPOJIbHbIC 3a/ITaHUHA WM HHbIC MaTEpHUAJIbI, Heo0XoAnMbI€e ISl OleHKH

Pe3yJabTaTOB 00y4YeHHsI

KOHTpOJ]bele BOIIPOCHI K 9K3aMEHY M 3a4YeTy

Bonpocwi

Koo ¢opmupyemoii
Komnemenyuu

1. Metox nporouku. BeraucnurenbHas yCTOHIHMBOCTD METOIOB

3

¢

7 7
0'0 0'0

7
.0

-,

7
.0

*,

X3

%

3amucek CJIAY ¢ TpexnuaroHaabHON MaTpHIICH
BriBog popmMyn MeTona MPOrOHKH

TeopeMsl 0 MPUMEHUMOCTH METOAA
BrruncnurenbHasi yCTOMUMBOCTh

OreHka TpyI0EMKOCTH

[Ipumeps! mpuMeHeHus (3agaun):

v’ CIUTaiH-MHTEPIOJISAIINSL

v’ xpaessie 3agaun 11 OJ1Y

v/ HecTalMOHAPHOE yPABHEHUE TEIUIONPOBOAHOCTH
[uknuyeckas nporonka®. Marpuynas nporonka*

OIIK-1

2. OCHOBBI TEOPUH UHTEPIIOIALUU

CnnaiiH-uHTepnoIALUL

7
0'0

O/
.0

-,

O/
.0

-,

X3

%

3

¢

KyOuueckuii cruiaiii, ero CBOWCTBA, KAHOHUYECKHA BU

3agada CIIaitH-MHTEPIIOIIAINN, BEIOOP TPAHUIHBIX YCIIOBHIA

Teopema o0 CymecTBOBaHWH, E€IWHCTBEHHOCTH W CIOCOOE  ITOCTPOCHHS
HMHTEPIOJIAIIMOHHOTO KyOUYeCKOro CruiaiiHa

CX0oAUMOCTD CIUIaH-UHTEPIOJIALINN

CwmpIca KyOMIeCKHX CIUIaHOB, cMBIC EI'Y

OIIK-1

I/IHTepHOHHHI/IH IIOJIMHOMaMH

7
X4

7
0‘0 D)

7
X4

L)

WHTepnonsauuoHHbIi MOJIMHOM, T€OpeMa O CYLIECTBOBAaHUS, €AMHCTBEHHOCTH H
npencrasieHun B popme Jlarpamka

[TorpentHoCcTh HMHTEPHONANNN (IKCTPATIONAINN), BBIYUCIHTEIbHAS W 0Omas
MOTPEIIHOCTh, aHAJIN3 OOILIEH MOTPeIHOCTH (3a1a4a)

Teopema 0 MOTPEUIHOCTH UHTEPIIONSIHUHN (SKCTPATIOISLINH )

Teopembl 0 CXOMUMOCTH (OTCYTCTBHH CXOJIUMOCTH )*

Tabnuie! pazHOCTEH. 3anych WHTEPIOISHMOHHOTO MojruHoMa B ¢opme HproTona
u npyrue 3anucu. CriocoObl BEIYUCICHHS TOTMHOMa™®

OIIK-1
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Koo cpopmupyemoii

Bonpocwt
Komnemenyuu
X HHTepnOISAIMOHHBIN MOTHHOM DpMHTa™
<> WHTeprionanns TpUroHOMETPHYECKUMU TTOTMHOMAaMH *
3. Yucnennoe quddepeHIupoBaHue
X ®opmynel guciieHHoro auddeperiupoBanus (PYJ]) HHTEPIOIAITMOHHOTO THIIA.

ITpumep: npaBblil pa3HOCTHBIN onepaTop JJisl BHIYMCICHUS TIEPBOM MPOU3BOIHOM

Ha JIByXTOYEYHOM I1a0JI0HE:

v' cnoco0 MOCTPOEHWsl, TOTPEIIHOCTh YHCICHHOTO Iu((epeHIMpOBaHUSI, OIIK-1
nopsitok  GopMynbl,  TOYHOCTH  (OPMYJBI, TOPSIOK  MOTPEIIHOCTH,
BEIYMCIIMTEIbHAS U O0IIast MOTPEITHOCTh, aHAIHN3 O0IIEeH MOrPEITHOCTH

v/ ONTUMaJIBHBIN Al YUCIEHHOTO T hepEeHIIMPOBAHNS

X IToctpoenue u ananu3 coiicts ®YJI Ha mpumepax.
< IToctpoerne @Y JI MeTOTOM MOMEHTOB (TIpUMED)
4. MeToqbI penieHns KpaeBbIX 3a7jad: HHTETPaIbHO-UHTEPIOISAIHOHHBIA METOX
X Mooenvnas 3a0aua I (cTalioHapHOE YpaBHCHHE TEIUIOMPOBOJHOCTA C
paspbiBHBIMH ~ KOd(hGUIMeHTaMy, TiepBas KpaeBas 3ajaya), IOCTPOCHUE OITK-1

Pa3HOCTHOH CXEMBbI UHTETPaIbHO-MHTESPIOISIIMOHHBIM METOOM

X BapuanTs! 3anucu ko3(h(OUIUEHTOB CXEMBI

X OO60CHOBaHHE METOAOB PEIICHIS CXEMBI

< AHanm3 001IeH MOTPENTHOCTH PEIICHUS

5. Teopus pasHocTHBIX cxeM. [IpuMep aHanm3a CXOJUMOCTH.

X Mooenvnas 3adaua Il (cTanlMoHapHOE ypaBHEHHE TEIUIOMPOBOJHOCTH C

MOCTOSTHHBIMY KO3 QUIIMEHTAMH, TIepBasi KpaeBasi 3a/1a4a), aHallu3 TIOTPEITHOCTH, OITK-1

MOTPEITHOCTH aIlMPOKCUMAIINH, TTOPSIIKA alPOKCUMAIIH, TTOPSAIKA CXOTUMOCTH,

YCTOHYMBOCTH CXEMBI

<> JIoKa3aTeIbLCTBO CXOAUMOCTH

< AHanm3 001IeH MOTPENTHOCTH PEIICHUS

6. KoHcepBaTuBHBIE Pa3HOCTHBIE CXEMBI

X [TonsTHE 0 KOHCEPBATHBHBIX PA3HOCTHBIX CXEMax IS PCIICHUS YpaBHEHUI
MaTeMaTHYCCKON (DU3HKH

<> TeopeMsl 0 cXOIUMOCTH cxeM ((HOpMYTHPOBKH) OIIK-1

X IIporpaMMeI (TECTHI) JUIS OIIEHKH BEIYUCIUTEIHHON TOTPEITHOCTH

X TunoBass u ynydiieHHas anmpokcumanusa [Y  Juisi pelieHuss TpeTbeu U
CMEITaHHONW KpaeBhIX 3a71aq™ (ONMTUMHU3AMMS CXOTUMOCTH )

<> [TpuMepbl HEKOHCEPBATUBHBIX CXEM, OTCYTCTBHUE CXOAMMOCTH, TUCOATAHC CXEMBI

7.3agaya Hupuxne s ypaBHeHus Ilyaccona. Beibop um peanmzanusi 4ncI€HHOTO

peleHus

[ToctanoBka 3agauu, BEIOOP CXEMBI

X Mooenvnas 3a0aua Il (3anada dupuxie ans ypaBHeHus [lyaccoHa), mocTpoeHue OIIK-1

Pa3HOCTHOU CXEeMBI

3anuck CXeMbl B MATPHYHOM BHUJIE, OJIOYHAS CTPYKTYPa MaTPHUIIBI

YTBep:KACHUS O CBOMCTBAX MAaTPHUIIBI

YTBepKaeHHss O CBOMCTBaxX CXeMbl (TOTPEIIHOCTh W  TOTPENIHOCTH
anmpoKCHUMAIINH, €€ OIIEHKa, MOPSAIOK, CBA3b MOTPEIIHOCTEH), (hOopMyITHUpOBKa
TEOPEMBI O CXOIUMOCTHU

0’0

0’0

X3

S
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Koo ¢opmupyemoii

Bonpocwi
Komnemenyuu
BeeneHue B utepalioHHbIE METO/IBI IMHEHHOMN anreOphl
X Wreparmmonnsie MeTonsl pemenus CJIAY, XomuMocTh METOIOB
<> [orpemHocTh, HEBA3KA, TOYHOCTH METO/Ia Ha IIare
X Kputepuu octaHOBKHM MeTO1a
> OreHKa NOTPENIHOCTH Yepe3 HEBAZKY
X CuMMeTpHUYHBIE U TIOJ0KHUTEIHHO-OIIPEIeICHHbIE MaTPHUIIBI, UX CBOMCTBA, IPHEM OIIK-1
HOpMaJTH3aIiH
<> Orenka crekTpa MaTpHIbl, Teopema [ epmroprna
X [IpuMepsl HTEPAITMOHHBIX METOOB, UX PeaIu3aliu, TEOPEM O CXOIUMOCTH:
v' Meton Skobu
V' wmeron 3eiinens
v MeTOj BepXHEH pesaKcalii, ONTHMAJBHbIN MapaMeTp MEeTo1a
Pemenue MmonenpHOM 3a1aun
<> O060ocHOBaHME IPUMEHEHHMSI METOIOB (3eii1eNb, BEPXHSS peIaKcaIlvsl) OINK-1
<> Peanmzanust MeTo0B
X Onenka norperrnoctu pemerus CJIAY
< AHanu3 CTPYKTYpBI 00IIel NOrPENTHOCTH, YIPABICHHUE TapaMeTpaMu cueTa
8.3amaua [upuxne nns ypaBHeHus Ilyaccona. IlpuHnunm wmakcumyma. AHanus
CXOJMMOCTH CXEMBI ¥ O0IIEH MOTPEITHOCTH
<> [[Ta6moH y3ma, OKPECTHOCTh Y374, TPAaHWYHbIE W BHYTPEHHHE Y3JbI, THIIBI
BHYTPEHHUX Y3JIOB, CBSI3HBIC M HECBSI3HBIE CETKH OIK-1
<> [Mpuanun makcumyma, nokazaTenbcTBO. CyIIeCTBOBaHME W €IWHCTBEHHOCTH
PEIICHNS CXEMBI
<> Jloka3aTenbCTBO CXOAMMOCTH CXEMBI
<> [locranoBku MmogmensHbIX 3amau (IV, V, VI) mna agpyrux tumnoB obriacrei,
000CHOBaHHE BO3MOXKHBIX METOJIOB PEIIECHUS
9. YncieHHOE pellieHHe HeCTAIlIOHAPHOTO YPaBHEHUS TETLTOMPOBOTHOCTH
<> Mooenvuas 3a0aua VII (HecTallmoHaApHOE ypaBHEHUE TEILIONPOBOAHOCTH, TIEpBast OIIK-1
KpaeBas 3a[ja4a), IBHAs ¥ YHCTO HESBHAS PA3HOCTHBIE CXEMBI, CXEMBI C BECOM, UX
CBOMCTBA, CIOCO0 pEeIIeHHs Pa3HOCTHBIX CXEM
10. Pemenue CJIAY 6o0ibI10# pa3MepHOCTH: HHCTPYMEHTHI aHAJIN3a CXOIUMOCTH
<> AKCHOMBI BEKTOPHBIX M MATPUYHBIX HOPM, COTJIACOBaHHBIC (TIOJYMHCHHBIC)
HOPMBI, X CBOICTBAa. MaTpHUHbIE HOPMBI I COOCTBEHHBIE YHUCIIA
X OOyCIOBICHHOCTh JIMHEWHBIX CHCTEM, YHCJIa OOYCIOBIEHHOCTH, WX CBOWCTBA, OIIK-1
OIICHKA MOTPEITHOCTHU PEHICHUS BO3MYIIICHHBIX TUHEHHBIX CHCTEM
<> Mexann3m 00yCIIOBIEHHOCTH, PUMEPHI
<> CKOpOCTBh CXOIMMOCTH METO/IOB
> Hopmanmuzauus CJIAY
11. Pemlenue CJIAY Oosbmioii pa3MEpHOCTH: METOJA IPOCTOW HWTEpPAIlUH, METO]
MUHUMAITLHBIX HEBSI30K
<> KanoHnueckuii BUJ OJHOIIATOBBIX WTEPALMOHHBIX METONOB, HX CBOMCTBa
(sBHBIC, HESIBHBIC, CTAIMOHAPHEIC H HECTAIIMOHAPHBIC METOJIHI) OIK-1
<> MeTo/ IpocTOoit HTEepanun

v 1oxbop mapaMmeTpa, aHaJIu3 CXOJUMOCTH

v\ METOJI C ONTUMAJILHBIM TTAPAMETPOM, aHAJIHU3 CXOIUMOCTH

MeToa MUHUMAITbHBIX HEBSI30K, TIOJI00p MapaMeTpa, aHATU3 CXOJUMOCTH
CormocTaBjeHHE CKOPOCTH CXOJMMOCTH

7
0'0

3

¢




Bonpocwt

Koo cpopmupyemoii
Komnemenyuu

12. O6ocHOBaHHME TPUMEHEHHS METOIOB (IIPUMEPHI)

0’0

R/
0’0

0

ITocTpoeHre METOIOB HA OCHOBE OIICHOK T'PaHUI] CIIEKTpa

Onenka norpemHocty pemieans CJIAY Ha OCHOBE TEOpeM O CXOJUMOCTH (Ha
MIpUMEPE MOJCITHHON 33 1aUH )

Mertonp! penieHus Mpo0aeMbl COOCTBEHHBIX 3HAUCHUI

OIIK-1

13. OntumMu3zaius CXOAUMOCTH: METO ¢ YeOBIIIEBCKUM K-HaOOPOM apaMeTpOB

R/
0.0

O
0'0

3amava 00 OTBICKAHHM TIOJMHOMA, HAMMEHEE YKIIOHSIOMIEroCs OT HyJs (B Kiacce
MOJIMHOMOB 3aJaHHOM CTENCHH CO cTapmuM KodddunnenTom 1)

3anava 00 OTBICKAHHM TIOJMHOMA, HAMMEHEE YKIIOHSIONIErocs OT HyJs (B Kiacce
MOJIMHOMORB CTETICHU HE BBIIIC 337[aHHON CO CBOOOIHBIM KO3 GHUIIHEHTOM 1)
Mertonp! ¢ ueObImeBckuM k-nHabopom nmapametpoB (K>1)

v TIOCTPOEHHE METOIOB

v/ aHaIU3 CXOAUMOCTH

v 110100p MapaMeTpoB Ha OCHOBE OLIEHOK I'PaHMI] CIIEKTPA

OIIK-1

—

X3

¢

0’0

X3

¢

0’0

4, OHTI/IMI/I3aLII/I$I CXOAUMOCTHU: MCTOA COMPAKCHHBIX I'PaIUCHTOB

Ceenenne 3amaun pemenus CJIAY k 3agade onTUMHU3AIIAN

CBoliCTBa CONPSOKCHHBIX HANpaBICHUI, pEIICHHE 3aJaydl ONTHMH3AIMKA Ha
JTMHEHHBIX MHOTOO0Pa3HUsIX

MeTo/1 COnpsHKEHHBIX TPaJAUEHTOB, CIIOcOo0 cueTa, CBOMCTBa METO/Ia, CXOIUMOCTh
ConocTaBIeHHE CKOPOCTH CXOJAUMOCTH METOJIOB

OIIK-1

15. AHanm3 CXOOUMOCTH Pa3HOCTHBIX CXEM, METOJ pa3/eicHHs TICPEMECHHBIX

0
0'0

0
0‘0

R/
0’0

0‘0

0’0

Mooenvuas 3a0aua VII, sBHas pa3HOCTHAS cXeMa: 3a7ada Ha COOCTBEHHBIE YHCIa
U coOCTBeHHBIE (YHKITHH, CBOMCTBA COOCTBEHHBIX (YHKIIUN, MPOCTPAHCTBO H
0as3uc s paboTHI Ha CI0e

Ileppast BcriomorarenbpHas 3ajada JJis aHAJIN3a YCTOMYMBOCTH CXEMBbI, CBOMCTBO
BBIYMCIUTENbHONW YCTOMYMBOCTH

Bropast BcmomoraTensHas 3ajada, TeopemMa 00 YCTOHYHBOCTH CXEMBI IO TPABOM
YaCTH Y Ha4aJIbHBIM YCIOBUSAM

Ananuz IMOrp€IIHOCTH aIlIPOKCUMAIUH, 1OKA3aTCIbCTBO CXOAUMOCTH

UrncneHHOe pelieHre HeTMHEHHOM 3a1aun™

OIIK-1

16. Pemenne 3amaun Komwm s OOBIKHOBEHHBIX IU((EpEeHIHANbHBIX YPaBHEHHH U

CUCTEM

0
0'0

X3

¢

X3

%

0’0

0’0

0‘0

R/
0.0

0’0

IlocranoBka 3agaun Komm g OJ1Y, ocHoBHBIE mMOHATHS. OJHONIATOBBEIE H
MHOTOIIAroBble MeToAbl. IIpuMepsl SBHBIX OJHOIIATOBBIX METOJOB, HX
KaHOHUYECKas 3anuch. OpraHu3anus BEIYUCICHUN

I'mobGanbHast 1 JTIOKajabHast MOTPEIIHOCTD METO/IA.

TTopsaok TOKaIbHOM MOTPEUTHOCTH U MOPAJIOK METO1a

Kontponp nokanbHON MOTPEIIHOCTH

v 3a c4yeT IBOMHOrO CYETa C MOJIOBUHHBIM IIaroM

v/ C IOMOIIBIO METOIOB Pa3HBIX MOPSIKOB

AHanu3 JTOKATBHOH MOTPENTHOCTH U MOPSA/IKAa METOAOB (TIPUMEPHI)

OO6ocHOBaHHE OICHKH JIOKAJFHON TOTPEIIHOCTH 3a CYET JBOWHOTO CUeTa C
IMOJIOBUHHBIM IIIATOM

I'mo6anpHast MOTPEITHOCTH U MOPSIOK METO/Ia

Pemenue 3amaun Ko nis sxectkux cucteMm OJ[Y. TloHsATHE )KECTKONW CHCTEMBI.
Hesisabie MeTo b1 THIIA PyHre-KyTTa.

OIIK-1
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Koo ¢opmupyemoii

Bonpocwi
Komnemenyuu
17. MeToabl 00pabOTKU NaHHBIX M MPUOIMKEHHs (PyHKINT
MeTo/1 HAUMEHBIINX KBaJPaTOB
<o [MpuHIMIT HAaUMEHBIIUX KBaApPaTOB. Teopema o CyIeCTBOBaHUY, CIMHCTBCHHOCTH OITK-1
u crnocobax moctpoenns MHK-nonmHomoB 3amanHoi crenenu. HopmanbHas
CUCTEMa ypaBHEHHI, UICTHHHBIEC U TPeJCKa3aHHbIC 3HAYEHUS OTKIINKA, OCTATKH
X Br16op crenenn MHK-mmonmmaOMa, KpUTEpHUH Ka4eCcTBa PEIICHUS
<> [Tpubnmxenust Ha OCHOBE 0OOOLICHHBIX TOJTUHOMOB
o
[TpubnmxeHns B THIHOSPTOBBIX MPOCTPAHCTBAX
< ONEeMEHT HAWIy4YIeTO NPUOIMKCHUS B KOHEYHOMEPHOM TOJIPOCTPAHCTBE OIIK-1
runs0epToBa MpOCTpaHCTBa. TeopemMa O CyIIECTBOBaHWHW, CAMHCTBEHHOCTH H
cnocobax ero mocrpoenus. [Ipumepsl.
Hawnnyumme paBHOMEpHBIC TPUOIMKCHHS, JKOHOMHU3AIHS CTEIICHHBIX PSAI0B
<> DJeMeHT HaWIIy4ylllero pPaBHOMEPHOTO MpHOMMKeHUs (YHKOUM B Kiacce
MOJIMHOMOB 33/1aHHOH cTerneHu. TeopeMa o 4eObIIeBCKOM abTepHAHCE OIIK-1
<> 3amayn 0 TOCTPOSHUH MOTMHOMOB, HAUMEHEe YKIOHSIOUINXCS OT HyJIs.
<> DOKOHOMM3alKs CTENCHHBIX PSI0B, aHATU3 TOTPELIHOCTH
18. BaprauumoHHO-NIPOECKIIMOHHBIE METO/IbI PEIICHHSI KPaeBbIX 3a/1a4
X UucneHHoe perieHne KpaeBhIxX 3a1a4 Ha mpuMepe JmHaenoro OJ1Y 2-ro mopsaka
C HEOHOPOAHBIMHU TPAHUYHBIMH YCIOBUSMU:
v' meron By6HoBa-T'anepkuHa, METO/ KOHEYHBIX JIEMEHTOB*
v’ MeTOJ KOJUIOKAIMU OIIK-1
v' MHK (uHTErpaabHO ¥ Ha CUCTEME TOYEK)
v' meton Putna*
X UucnenHoe KpaeBhIX 3a/1a4d Ha mpuMepe 3a1aun Jupuxie™
v\ MEeTOJI KOHEYHBIX DJIEMEHTOB
> UwcnieHHOE pelieHrEe HEIMHSHHBIX KPaeBbIX 3a1a4™
19. YUncnenHOE HHTETPUPOBAHNE
X Ksagparypuasie ¢opmynsl (KB®) wuHHTEpIONSAIMOHHOTO THIA: Y3JIBI, Beca,
MOTPEIIHOCT, MOPSIIOK, TOYHOCTh, MOPSIOK MOTPEIIHOCTH, BBIYMCIHTENBHAS,
o011ast MOTPemrHOCTh
X [TocTpoenue GpopmMys1 METOIOM MOMEHTOB (TIPUMEPHI)
X Keanpartypusie Gpopmyisl Hetorona-Koteca. ®opmyna Cumiicona, aHaau3 o0Iiei OIIK-1
MOTPEIIHOCTH
> CocraBHast ¢Qopmyna CumrcoHa, aHamu3 oOIIEH MOTPENIHOCTH M OICHKA

MOTPEIIHOCTH WHTETPUPOBAHUSI Ha OCHOBE NMPOW3BOJHBIX U IO TpaBwity PyHre.
Hpyrue cocraBHble HOPMYIIBI
X MeToa ananTHUBHOM KBaJpaTypbl, KPUTEPUH OCTAHOBKH CUETa, €ro 000CHOBaHUE
Keanpatypusie ¢popmybl HauBbIciiel crenienn Tounocta (Iaycca)™*
Brruucnenne HecOOCTBEHHBIX HHTETPAIOB*

X3

S

7
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5.2.2. TumnoBble 3agaHus/3axa4m sl oneHKHU chopmupoBanHocTH kKomneTenun OITK-1

Uctounuk: Ctponruna H.P. Ilpaktukym mo kypcy «YHucnennele meronabl». UucineHHoe peuieHue 3agaun Komm ans
0OBIKHOBEHHBIX U depeHManbHbIX ypaBHeHHH M cucteM: [Ipaktukym. — Hwkauii Hosropoa: Hwxeropoackuii
rocyHnusepcutert, 2011. — 68 c. Huxe B Texcte nox Ipunoxenuem | noHMMaeTcs NPUI0KEHUE U3 STOTO UCTOUHUKA.

% TunoBble NpaKkTHYeCKHe 3a1aHNUs /15 oneHnBaHus copmupoBannoctu komnerenuuu OITK-1,
unaukarop OIIK-1.1

IIpumepsl 3apanuii B cocraBe IlpakTukyma

Cemectp 5

[Ipaktuxym 1. CrinaitH-uHTEpIIONAIHS. MeTox MPOTrOHKH

[Ipaktuxym 2. IHTEPITONSIHS TOTHHOMAMHA

[IpakTukym 3. Pemenne HecTalMOHAPHOTO ypaBHEHUS TEIUIONPOBOIHOCTH

[paktukym 4. Yuciennoe nudhepeHIUpoBaHNE

WU npyrue.

CemecTtp 6

[Ipaktukym 1. HectanmonapHoe ypaBHEHHE TEIUIONPOBOIHOCTH. AHATIN3 CXOANMOCTH U MIOTPEITHOCTH

[IpaxTukym 2. Yncnennoe pemenue 3aaaun Komm mis OAY

[IpaxTukym 4. MeToasr 00pabOTKH JaHHBIX U TpUOImKeHus (pyHKIINI

U npyrue

v TunoBble MpaKTHYECKHUeE 321aHU ISl oLleHUBaHus copmupoBannocTn komnerenunu OIK-1,
unaukarop OIIK-1.2

IIpumeps! 3apannii B coctaBe JIabopaTopHOro NpaKTHKyMa

Cemectp 5

JlaGoparopHslil mpakTUKyM 1. CrutaliH-uHTEpHoIALUs (IOCTPOCHNUE HHTEPIIOIUPYIOIIEro KyOHMuecKoro

CIUIaitHa)

JlaGoparopHslii mpakTukyMm 2. Hucnennoe auddepenimpopanue GyHKImi

JlaGopatopHblil mpakTHKyM 3. Pemmenne kpaeBbix 3amau aust OY

N npyrue.

CemecTtp 6

JlabopartopHbiii pakTUKyM 2. Perrenne 3ampaun Komn st 0OOBIKHOBEHHBIX AU EpEeHITHANBHBIX YPaBHEHHIA U

CUCTEM

JlabopaTtopHbiil ipakTUKyM 4. MeToabl 00pabOTKU JaHHBIX U MPUOIMKEHUS (PYHKIIUN

JlaGopaTopHbIit pakTUKYM 5. HucneHHOe HHTErpUpOBaHue (U3ydYEeHHE CBOMCTB METOOB)

5.2.3. TumoBoe mpoeKTHbIE MPAKTHYeCKOe 3aaHNe J1JIsl OleHUBaHUS c()OPMHPOBAHHOCTH

komunerenuuun OIIK-1, unaukarop OIIK-1.3

IIpumepsI TeM NPOEKTOB.

Cemectp 5

[Ipaktukym 5. IlocTpoeHue n aHanu3 KOHCEPBATUBHBIX PA3HOCTHBIX CXEM (BKJIIOYAs MPOEKT)

[Ipaktuxym 8. Hucnennoe pemrenue 3anayn Jupuxie ang ypasHeHus Ilyaccona. AHanmu3 cXoAuMOCTH U

MTOTPENTHOCTH (BKJIOYAS MPOEKT)

CemecTtp 6

[IpaxTuxym 3. Yncnennoe pemenue 3amaaun Ko ms OAY (mpuiioxeHust, BKJIIOYAast MPOEKT)

JlaboparopHsii mpakTHKyM 1. AHAIIN3 pearu3aui HTEPAMOHHOTO METO/Ia Ha IIPUMEPE CXEMBI 3a/Ja4H

Hupuxne ans ypaBHeHus [lyaccona (BKIo4asi MPOEKT)

JlaboparopHsrii mpakTukyM 3. Pernienre HeMMHEHHBIX ypaBHEHUH U CUCTeM. Pelrenne HecTalmoHapHBIX

YpaBHEHUH B YaCTHBIX MTPOU3BOAHBIX (BKJIIOYAS MPOEKT)

CopeprkaHre U OPSIOK BBHITTOTHEHS 3aIaHUH, a TakKe BapUAHTHI 3aIaHUH PUBENEHH B [4], [5]

5.2.4. KontpoJsbHbie padoThl A5 oneHkn komnerennnu OIIK-1
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IIpumeps! 3axa4 ayANTOPHON KOHTPOJILHOM padoThl Nel s onenkn komnerenuun OIIK-1

BapuanTt 1
3aoaua Nel
B taGmurie npuBeaeHs! (MpUOIMKEHHO) 3HaUYCHUST PYHKIUY f(x) = ch(x):
X 0.2 0.4 0.5
fx) 1.02007 1.08107 1.12763

[TocTpoiite HHTEPHOIALMOHHBIN OJIMHOM CTENIEHH 2, Henonb3ys y3isl 0.2, 0.4, 0.5. Beraucnure ¢ ero
nomouisio f(x) B Touke x = 0.35.

IIpoBenuTe MOJHBIN aHAN3 MOTPENTHOCTH B yKa3aHHOM Touke. B ToM uuce:

1) 3anummre onpeaeneHre U NoIyInuTe GopMyiy HOrpelIHOCTH HHTEPIIOISLIHH.

2) OtneHHTE MOTPENTHOCTH HHTEPITOJISAINH.

3) 3anummre ompeneneHHe, HEOOXOAWMBIE TPEANONOXKEHUS U  OLCHUTE BBIYUCIUTEILHYIO
HOTPEIIHOCTb.

4) 3anuiuTe ONpeaAcICHHE U OLIEHUTE OOIIYIO MOTPEIIHOCTb.

5) 3anummre uckoMoe 3HayeHue f(X) ¢ yueTom OIeHOK 00IIel MOrPeIHOCTH.

Ipumeuanue. OmmoOKol 3a1aHus TAOJUYHON (PYHKIIMK CUUTACM ITOJIOBUHY €IMHUIIBI TIOCICIHETO
paspsina.

3aoaua Ne2
Hcnonp3ys TabnuyHbIe JaHHBIC
X 0.1 0.2 0.3 0.4 0.5 0.6 0.8
ftx) 1.005 1.02007 1.04534 1.08107 1.12763 1.18547 1.33743

U OIlepaTop
(> + 8*f1 — 8*f_1+ £,)/(12%h)

BBIYHICIIATE TIPUOIMKEHHOE 3HAUYEHUE TIPON3BOIHOM nopsiaka 1 B Touke X = 0.3:

IIpoBenuTe MoOMHBIN aHATN3 MOTPENTHOCTH. B ToM yuce:

1) 3anumuTe ompe/eieHne U MoMydnTe (HOpMyITy TMOTPEUTHOCTH YHCICHHOTO MUddepeHIMPOBaHUS.
BrigenuTe ri1aBHBIN WIEH MOTPENTHOCTH U OTIPEACIUTE €€ TIOPSIOK.

2) 3anummTe OmpeIciicHue, HEOOXOMUMBIC TMPEHAINONIOKCHUS W OICHUTE BBIYUCIUTEIBHYIO
MOTPEITHOCTb.

3) 3anummTe onpeeeHNE U OIICHUTE OOIIYIO IMTOTPEITHOCTD.

THpumeyanue. OmmOKo¥ 3aaHMs TAONMIHON PYHKIIMM CUNTAEM TTOJIOBUHY €IMHUIIBI TOCIETHETO
paspsina.

3aoaua Ne3

C uenbio uHCIeHHOro peluenus anddepenumanshoro ypasnenns Uy =uy,, X €[0,1],2€[0,1] ¢
HavanbHeM ycroueM u(x,0)=2x*> u rpammuneivu yernosusvu U(0,7) =0, u(1,¢) =2 sanmmmre wucto

HEABHYIO Pa3HOCTHYIO CXeMy, YHCIO pasbuenuil mo mpoctpanctsy # = 4 u mo Bpemenn m=10. Haiinure

3HAYCHHUS CCTOYHOM (byHKLII/II/I V(x, t) Ha HYJICBOM U IICPBOM CJIOC.

IIpumepsl 3a1a4 ayANTOPHON KOHTPOJIBLHOI padoThl Ne2 st onenkn komnerennun OIIK-1
Bapuant Nel

3aoaua Nel
C 1Le/bI0 YMCIIEHHOTO PEIICHHUS CTAllMOHAPHOI0 YPaBHEHHMS TEILIONPOBOIHOCTH

d du

d_( k(x)— ) —q(x) u(x) = —f (x) npuxe (0, 1),
x dx

u(0) =20, u(l)=1.
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2cos(x),x € (0,%) x+1,x€(0,8) cos(x)+x,x € (0,$)
, q(x) = ) Sx)=1 .
x*,xe(£]) 2—x",xe (&) sin(x)+x € (&,1) | £=0.501

HOCTpOf’ITC PAa3HOCTHYIO CXCMY MCTOI0OM banaunca. MuTer paibl BBIYUCIIUTC HpI/I6J'II/I)KCHHO, HCIIOJIB3YS

k(x) =

(hopMyITy CpeHUX MPSAMOYTOJIIEHUKOB. 3aIUIINUTE CXeMY U K03(D(DHUIIMEHTHI CXEMBI JUIS JAHHOH 3a/1a4u IIPH
MIPOM3BOJIBHOM YHCIIEC pa3oueHuit u nmpu n=10 ¢ puCyHKOM.

3aoaua Ne2
[TocraBnena 3agaua Komm amst o6b1kHOBEHHOTO qH(PepeHInalbHOTO YpaBHEHHS
U'(x)=x*x-3*U(x)
x0=0, U(x0)=1.
a) 3anuiuTe pacueTHsle popmyisl MeTona Pynre-Kyrra Broporo nopsiaka (I) u, monarast mar pasasim 0.1,
Havaute ancinerHo U(0.2).
0) 3anummte GopMyITy JUIs OLEHKH JIOKaIbHOW norpemHocTy nipu X = 0.2 u onienure JIIT.
B) Mcnonb3ys pe3ynbTatsl a), 0), CKOPpEKTHUPYHTE YHCIeHHOe pemeHue npu x = 0.2.

3aoaua Ne3
[TocraBnena 3amaya Ko 1 cucteMbl OOBIKHOBEHHBIX UG (epeHINaTbHBIX ypaBHEHHIH
Ul'(x)=2*U1(x)-U2(x)+x
U2'(x)=Ul(x)+U2(x)*U2(x) —x
x0=0, U1(x0)=1, U2(x0)=1.
a) 3anumuTe pacueTHsie popmMyisl MeTona Pynre-Kyrra Broporo nopsiaka (I) u, monaras mar pasasiM 0.1,
Havaute unciaenHno U1(0.2), U2(0.2)
0) 3anummTe, KaK MOJCYUTATH BEKTOP S /IS OIICHKU TOTperHOCTH Tipy X=0.2.
B) Ilyctp ans ynpasnenus marom BeiOpaHo 3HaueHue eps = 0.001. MoxHO 11 IpUHATH pe3yibTaT,
nosyuenasiid st U1(0.2), U2(0.2)?
r) HyxHO (MOXHO) 1M U3MEHUTH LIAr JUIsl IPOJOJDKEHHsS cuera?

3aoaua Ned
Hcnone3ys omnpenenenre 1 pa3iokKeHne B PAJIbL, JOKKHUTE MOPSI0K MeTo/a 13 3a1auu Ne2a).

3adaua N5
B ycrnoBusix 3amaun Ne2a):
UTto Ha3pIBaIOT raobansHoM morperntHocthio (I'TI) B Touke x=0.27
Kak m3menntcs rmobanpHas morpenrHocTh B Touke X = (.2, ecnu pernath 3agady ¢ marom 0.005?
Ha yeM ocHOBaHO Barie yTBep:xaeHue?

5.2.5 Bonpocsl ajs codeceqoBanus (s oneHku komnereHunu OITK-1)

IIpumepbl BONPOCOB cobece0BaHUS MO Pe3yabTaTaM BbINOJHEHUS MPAKTHYECKUX U
JIaDOpPaTOPHBIX 3aaHMii, ceMecTp 5

. Meton nporonku. BeraucinurenbHasi yCTOWYMBOCTh METOIOB

. CinaiiH-uHTEpIIONALUA

. UaTepnionanys nonuHOMaMu

. Yucnennoe nuddepeHunpoBanme

. MeTonp! pemeHus KpaeBbIX 3a7jad: HHTETPaIbHO-UHTEPIOISALMOHHBINA METOA
. Teopus pa3HOCTHBIX CXeM. AHaIIU3 CXOJUMOCTH.

. [locTpoeHne KoOHCEpBAaTUBHBIX PA3HOCTHBIX CXEM

0O 1 O L W W N =

. ITocranoBka 3amauu Jupuxie 11 ypaHeHus 1lyaccona. IloctpoeHne pa3HOCTHON CXEMBI.
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9. Utepanumonnsie MeToanl petieHust CJIAY: cxoqumMocTh, MOTPEITHOCTh, HEBA3KA, TOUHOCTb, OI[CHKA
MOTPEITHOCTH Yepe3 HEBSI3KY, KPUTEPUH OCTAHOBKHU METO/A
U npyrue...

[IpumMepbI BOMPOCOB co0eceT0BaAHUS MO Pe3yJIbTATAM BBIMOJTHEHNS MPAKTHYECKHAX H
J1a00pPAaTOPHBIX 3a1aHMI, ceMecTp 6

1. OOyCIOBIIEHHOCTH IMHEHHBIX CUCTEM, YHCIIa 00YCIOBICHHOCTH, X CBOMCTBA, OIEHKA IMOTPEITHOCTH
peleHus BO3MYIICHHBIX JTUHEHHBIX CHCTEM
2. Pemienne CJIAY 0OomnbIuoii pa3MepHOCTH: METOJ] IPOCTOM UTEpallK, METOJ MUHIUMAIbHBIX HEBS3O0K,
1o00p IapaMeTpoB U TEOPEMBI O CXOJUMOCTH
3. Ontumu3anys CXoJUMOCTH: METOJI C 4YeOBIIeBCKUM k-HabOpoM mapaMeTpoB, IOCTPOEHHE, TTOAOO0D
[apaMeTpoB, 10Ka3aTelbCTBO CBOUCTB U CXOJIUMOCTH.
4. OnTuMU3aKsa CXOAUMOCTH: METOA CONPSKEHHBIX TPaIHEHTOB

U npyrue...

5.3. 3aganus (oueHoOYHbIE CPeCTBA), BBIHOCMMbIE HA 3a4eThl

Jas ouenkn komnereHunu OIIK-1 Ha 3auet no qucuunanHe «YucjieHHbIe METOAbI», cCEMeCTp 5,
BBIHOCSITCH:

CobecenoBanue Mo pe3ynbTaTaM BeIonHeHHUs [IpakTikyma, cemectp 5.

CobecenoBanue 1o pe3yibraraM BeitoHeHUs JlaboparopHoro [IpakTukyma, cemectp 5.
CobecenoBanme 1Mo pe3yIbTaTaM BITIOTHEHUS IIPOSKTOB U KOHTPOILHOM paboThl Nel, cemectp 5.

bl ol e

CobecenoBaHre N0 pe3yIbTaTaM BBIITOJHEHUS KOHTPOIBHON paOboThl N2,
st ouenkn komnerenuun OIIK-1 Ha 3aver no gucuumiude «UucjieHHble MeTOAbI», ceMecTp 6,
BBIHOCATCS:

CobecenoBanue 1o pe3yibraTaM BeIToHeHUS [IpakTikyma, cemectp 6.

—

2. CobecemoBanue 1o pe3ysbrataM BeimosHeHus JlaboparopHoro IIpaktukyma, cemectp 6.
3. CobecenoBanue 1Mo pe3ybTaTaM BEITIOTHEHHUS MTPOSKTOB U KOHTPOJIBHOM paboTHI, ceMecTp 6.

5.4. 3apaHus (OLEHOYHBbIE CPECTBA), BLIHOCUMbIE HA IK3aMeH
5.4.1. Ilpumepsl 3aga4 1151 oneHkn komnereHuuu OIIK-1

3amaua Nel
O60cHOBaTh BO3MOKHOCTD IPUMEHEHUS IPOTOHKH U PEUIUTH TPOTOHKOM:
4 -1 0x]
-1 4 —1|lx|=|1
0 -1 4|x| |1
O00CHOBATh BBEIYUCIHUTEIBHYIO 1[EJIECO00Pa3HOCTh METO/IA.
3agaua Ne2
[IpoBecTu MONHBIN aHATH3 MMOTPEITHOCTH COCTABHOM (DOPMYJIBI CPETHUX MPSMOYTOJILHUKOB, 3amucarh U
000CHOBATH JIBa CIIOCO0A OIIEHKH W MOTPEITHOCTH HHTETprUpoBaHmsl. OICHATD YUCIIO PA30UCHUH IS
OTBICKaHUS
j~ cos x dx
o 1+x’
C HOTPENIHOCTBIO rapaHTUPOBaHHO He Gosee 10 * Kakue TpeGoBaHMs TOKHBI OBITh I TOIO MPEIbIBICHEI
K TOYHOCTH 3aJaHus (DYHKITUH U BHIIOJTHCHUS OTIepaIuii?

3amauya Ne3
[TocTpouTs METOIOM MOMEHTOB KBaApaTypy I'aycca Ha 2-X y3max. [IpoBecTH MOTHBINA aHATN3 TTOTPEITHOCTH.
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3agaua Ned
Ucnonb3ys tabnuiy 3Hauenui f (x) = ch (x)
X 0.2 0.4 0.5
fx) 1.02007 1.08107 1.12763
(morpemHocTh He mpeBocxoauT 0.5-107° ), MOCTPOiTe HHTEPIOISIMOHHBIN OIMHOM 2- CTENEHH U
BBEIYHCIIATE TIPUOIMKEHHO f{X0), Xo= 0.35.
[IpoBenuTe moHKINM aHANMN3 MOTrpemHOCTH. OLIEHUTE OTHOCUTENBHBIN BKIIAJ BO3MOXKHOUN BEIYHCIUTEILHON

MMOrpCIIHOCTH. HpOBCZ[I/ITC HOHHBIﬁ AHAJIN3 NOTPCITHOCTH MPUMCHCHUS TOCTPOCHHOI'O MTOJIMHOMA Ha Y4acCTKE
[0.1,0.4].

5.4.2. Ilpumepsl IK3aMeHALMOHHbIE ONJIETOB

HanmonansHblil uccnenoatenbckuii Huxkeropockuii rocyjapCTBEHHbI YHUBEPCUTET
nM. H.U. JlobageBckoro
WucTutyT MHQOPMAIIMOHHBIX TEXHOJIOTUN MAaTEeMaTUKN U MEXaHUKHU
Kadenpa JuddepeHiinalbHbIX YpaBHEHHM, MAaTEMaTHYECKOI0 M YUCIIEHHOTO aHAJIn3a
Huctuminna «YucneHHbIe METOABD
SK3AMEHAIIMOHHBIN BUJIET Ne 1

1. Merton nporonku. BerBox pacueTHbIX popmyil. Teopembl 00 yCIOBHAX MPUMEHEHHUS METOIA.
2. Pemenne 3agaun Komm s OJ1Y. Cder ¢ KOHTpOJIEM JIOKAJILHOM MOTPENTHOCTH 32 CUET IPUMEHEHHUST METOIOB Pa3HBIX
TIOPSIAKOB.

3. 3amaya.
Ixk3zamenamop

3aB. xadempoii

Hauuonansnsiii nccnenoBarensckuii Huxeropoackuit rocyjapcTBeHHbIA YHUBEPCUTET
mMm. H.W. JIo6ageBckoro
WucTuTyT MHQOPMAIIMOHHBIX TEXHOJIOTUN MaTEeMaTUKN U MEXaHUKHU
Kadenpa quddepeHnmanbHbiX ypaBHEHMH, MATEMAaTHIECKOTO U YUCIICHHOTO aHAIA3a
HucuuminHa «HucaeHHbIE METOIBI
3K3AMEHAL[I/IOHHLH71 BUJIET Ne 2

1. MHTEpIOSIIMONHBIA TIoTMHOM B (hopme Jlarpamka u ero cpoictBa. dopma MpencTaBiICHHs IOTPEIIHOCTH
HUHTEPIOJSIUE. BeraucnuTeabHas u 0011as HOrpenIHoCTh HHTEPIOJSK. [10THBIN aHATU3 TTOTPEIIHOCTH.
2. HesiBHble omHOMIIaroBeie Metoanl pemenus CJIAY (meron 3etinens, Slkodu, MeTo BepxHel penakcarun). TeopeMsr o

CXOOAUMOCTH.

3. 3amava.
IKx3amenamop
3aB. kadenpoi
6. Y4ebH0-MeTOAUYECKOE M HH(POPMALTMOHHOE O0ecTieYeHue JUCHTUTITUHbI

a) OCHOBHasI JINTEpaTypa

1. Bbaxsanos H.C., J)Kuakos H.I1., Ko6easkos I'.M. Yucnennsie metoasl. — M. ; CII10.: ®dusmariaur:
Hesckwii quanext: Jlaboparopus 6a3oBbsix 3Hanuii, 2000, 2001, 2002; — M.: bunom. JlabopaTopus
3HaHu#, 2003 (52 3K3.).

2. Mapuyk .. Metoas! BEIYrcInTeIbHOM MaTeMaTtuku. M.: Hayxka, 1977, 1980, 1989. (65 2x3.).
3. Camapckwuit A.A., ['ymura A.B. Uucnennsie metonsl. M.: Hayka, 1989. (44 5k3.)

4. Crponruna H.P., bapkanos K.A. Uucnennsie metoasl. Cemectp 5. OYK, yueOHO-MeTOMUECKHIA
koMmruiekc. POHIT AIEKTPOHHBIX 00pazoBarensHBIX pecypcoB HHI'Y. H. Hosropom, 2014. Wm.H.
815E.14.08. URL.: https://e-learning.unn.ru/course/index.php?categoryid=24. Bxox Tpedyet
ABTOPHU3AIUH.
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5. Crponruna H.P., Bapkanos K. A. Uucnennsie metoabl. Cemectp 6. DYK, yueOHO-MeTOAMUECKUIH
koMmIutekc. DoH/ 3JIEKTPOHHBIX 00pa3oBareabHbIX pecypcoB HHI'Y. H. Hosropon, 2014. Ua.H.
831E.14.08. URL: https://e-learning.unn.ru/course/index.php?categoryid=24. Bxon tpedyet
aBTOPU3AIUH.

0) momoJHUTENBHAS JIUTepaTypa

6. Hemunosud b.I1., Mapon U.A. OcHOBBI BEIYHCIUTERHOM MaTeMaTuku. M.: Hayka, 1966, 1970. (40
9K3.).

7. Mapuyk .. Metozas! BerIrCInTeIbHOM MaTeMaTuku. — M: Hayka, 1980. (50 ok3.).

8. ®dannees JI.K., Pagneesa B.H. BeraucnurensHsie MeToAsI TUHEHHOM anreOpsl. M: @u3matrus, 1960.
(26 5x3.).

B) mporpamMMHoe obecrieueHne u lHTepHeT-pecypebl

1. JlutepaTypa Ans cTyaeHTa pexxuM poctyna http://www.libsib.ru/etika/etika-delovogo-obscheniya/vse-
stranitsi

2. Hayunas snekrporHas Onbnrmoreka pekuM IocTyma http://elibrary.ru/

3.  EqWorld. Mup matemaTtrueckux ypaBHeHui / Paspaborumk — A. [I. [Tonsuun. — M.: UTIM PAH, 2004-
2014. DAeKTpOHHBIN pecypc, CONEPKALIUMA IEKTPOHHBIC BEPCUH KHUT B CBOOOIHOM JIOCTYIIE
http://eqworld.ipmnet.ru/indexr.htm

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

7. MarepuajJbHO-TeXHUYECKOe o0ecneyeHue TUCIUNTUHbI

[lomemienust mpencTaBIsAOT CcO00H y4yeOHbIE ayAMTOPHUM Ui TPOBEACHUS YYEOHBIX 3aHATHH,
MPETYCMOTPECHHBIX TIPOTPaMMO: TIOMEIIECHUS JIJISl IPOBEACHIS 3aHATHH JCKIIMOHHOTO THUIIA, 000pYyI0BaHHBIC
MYJIbTHUMEIUMHON TEXHUKOW (KOMITBIOTED, MTPOCKTOP, dKPaH); 3aHATHI CEMHUHAPCKOTO THIA; KOMILIOTCPHBIN
KJIaCcC C JIMIICH3NOHHBIM MPOrpaMMHBIM obecrieyeHreEM (cpem)l pa3pa60TKH) JJIA BBIIIOJTHCHUA na6opaTopHmX
[IPAKTUKYMOB.

[Tomemenust AJis  CaMOCTOSITEIPHOM PabOThl  OOYYaIOIIUXCS OCHAIICHBl KOMITBIOTEPHON
TEXHUKOW C BO3MOXKHOCTHIO TMOJKIIOUEHUss K ceth «UHTepHeT» M 00ecmedeHbl TOCTYIOM B
3JIEKTPOHHYIO MH(GOPMAIIMOHHO-00pa3oBarenbHyto cpeaxy HHIY.

[Iporpamma cocrtaBiena B cootBercTBuU ¢ TpeboBanmsimu OC HHI'Y 01.03.02 Ilpuxmannas
MaTeMaTHKa U HHPOpMATHKA.

ABTOp: K.(h.-M.H., TOTICHT Crponruna H.P.
Penensenr:
3aeayrommii kadeapoi JYMuUA A.B. Kanuann

[Tporpamma o1o0peHa Ha 3aceJaHuU METOANYECKONH KOMUCCHH MHCTUTYTa HH(POPMAIIMOHHBIX
TEXHOJIOTHil, MaTeMaTUKU U MEXaHUKU

ot 01.12.2021 roga, nporokost Ne 2.
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