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1.  Mecro aucuunianHbl B cTpyKkType OOII

JlucuurimHa OTHOCUTCS K 00s3aTenbHOM yacTu. Koa quctumiunel: 51.0.15 (YuciaeHHbIE METOIBI).

OcBauBaercs B 5 u 6 ceMecTpe TpeTbero roga ooyuenusi. Cemectp 5 (3auer), cemectp 6 (3K3aMeH)

Ne MecTo TMCUUIJIMHBI B y4e0HOM CTraHaapTHBINA TEKCT JJIS ABTOMATHY€CKOI0
Bapu iaHe o0pa3oBaTeJbHOI 3anoJiHeHus B KOHcTpykTope PILJ]
aHTa NMPOrpamMMbl

2 Bbrox 1. lucuummuael (MO )
OO6s3aTenbHas 4yacThb

UHopmamuxay.

Jucnummmuaa  Bb1.0.15 «YucineHHbBIE  METOIbD»
oTHocHuTcsl kK oOs3atenbHOr dacthu OOIl HanmpaBneHus
noarotoBku 01.03.02 «llpuknaonas mamemamuka u

2. l'[.ﬂa}mpyeMbIe Pe3yJabTaThI oﬁyqe}mﬁ M0 IMCUMIIVIMHE, COOTHECCHHBIC C IINTAHUPYEMBbIMU
pe3yabTaTaMi 0CBOCHUSA 06pa30BaTeJ’le0ﬁ nmporpamMmmal (KOMHeTeHlII/lﬂMPl n

HHAUKATOPAMU JOCTUKEHUS] KOMIIETEeHIIUIA)

IlnaHupyeMble pe3yJibTaThl 00y4eHHs MO AUCHMILTNHE (MOY/II0), B
®opmupyemble COOTBETCTBHH ¢ HHAUKATOPOM AOCTHKEHHSI KOMIIETeHI[HH HanMeHoBAHME
KOMIETEHIMN | PyaukaTop A0CTHIKEHUS OLEHOTHOTO
(xox, conepxanue KOMIeTeHuu ™* Pe3yabTaThl 00yueHust cpencraa
KOMIIETCHIINN ) (kom, corepxkanme 10 IMCIMILTHHE
HMHIUKATOpa)
3naem nocmanosxu 3a0ay oucyuniumbl
«Hucnennvle MmemoOowvl», NOHAMUUHbLIL annapam
U ymeepoIcOeHust, OCHOGHbLE NpUemMbl U
@dopmynbl, ROOX0ObL K USYUEHUIO
AnnPoOKCUMAayuu, YCmMoudugoCmu, CXoOUMOCmuU:
— OCHOBbI MEOPULU NOZPEULHOCTU U MEOPUU
npubIUdICeHUS PYHKYUL (UHMEPNOTAYUS, NOUCK
INEMEHMOB8 HAUTYYUE20 NPUOTUNCEHUS),
— Memoobl YUCIEHHO20 OUPpepenyuposanus u
OIIK-1: HIHMECPUPOSAIIA, .. Cobecedosanue
OIIK-1.1. Obnaoaem — Memoobl peuieHus 3a0ay TUHelHoU anzebpul,
Cnocoben @ynoamenmanoHuIMU VCI0BUSL CXOOUMOCIU UMEPAYUOHHBIX npaxmuyeckoe
npUMEeHAMb SHAHUAMU, NOJYUEHHVIMU 6 | npoyeccos, umepayuonnble Memoobl PeuleHus. sadanue
@ynoamenmanvuvie | obracmu HEUHELHbIX YPAGHEHUL U CUCTEM,
SHanus, Mamemamuieckux u (Un) | _ yemoder uucnennozo pewenus 3adauu Ko KoHmMpOTbHbLE
nonyyennvie 6 €CMECMEEHHbIX HAYK U Kpaeswix 3a0ay 015l 0ObIKHOBCHHbIX pabomui
oonacmu OughpepeHyuanbHLIX YPABHEHUU U CUCTNEM,
MAmemamuieckux — MemoObl HUCTEHHO20 PeUEeHUs.
u (un) CMAYUOHAPHBIX U HECTAYUOHAPHBIX 3A0aY
CCMeCmEEHHbIX Mamemamuyeckot Qu3UKU, eKI0OUAsL
HayK U Henunelinble 3a0ayu.
UCNONBL308AMD UX 8
npogeccuonanbHoil 3naem nocmanosxu MooenbHbIx 3a0a
desimenbHOCmu oucyunaunvl « Huciennvie memoowvly, ux
NPUKIAOHOE 3HAYeHUe, SMANbl NOCMPOEHUs
YUCTEHHOU MOOENU U NPOBEOCHUS YUCIEHHO20
9KCHepuMeHma
OIIK-1.2. Yneem Ha npumepe modenvruvix 3a0au oucyuniumvl
Ucnoivb3oeamo «YHucnennvie Memoowly yMeem npogooums Cobecedosarue
pynoamenmanviole IKCHEPUMEHM NO NposepKe KOPPEKMHOU
SHaHUuA 6 peanu3ayuu aneopummos, 060cHo8ams npakmuueckoe
npogeccuonanvrol ANNPOKCUMAYUIO, YCIOUYUBOCHb, CXOOUMOCHD, 3a0anue
desimenbHOCMU, uccne008ams QPHeKmusHOCMb YUCIEHHO20
ocyujecmesiiimy 6b100p Memooa: ymeem hopmyauposams noCmMaHosKu




IlnaHupyeMble pe3yJibTaThl 00y4eHHs MO AUCHMILTNHE (MOYJ/II0), B

@opmupyembie COOTBETCTBHH ¢ HHAMKATOPOM AOCTHKEHHSI KOMIIETeHI[HH

HaunmeHnoBanue
KOMHIETEHUNN | P ynukaTop J0CTHKEHHS OLCHOYHOTO
(kox, cozeprkanue KOMIeTeHuu * Pe3ysabTaThl 00yYeHUs cpecTBa
KOMITETEHIIHH ) (xom, comeprkaHue MO AMCHMILINHE
HMHIUKATOpa)
Memo008 pewlenus 3a0ay MOOENbHBIX 3a0aU,; UCCIe008aMmb
npogheccuonanbHoll KOPPEKMHOCHb YUCTEHHOU MOOEU;
O0esimenbHOCMU Ha OCHO8e | AP PeKmuUeHOCmb U CX0OUMOCHb Memooq,
meopemu1ecKux 3HaHuil aHanuzuposams (OYeHusams) NOSPEUHOCMb,
yMeem Cmasums yeau YUcieHHO20
uccne008amus, paspabamvléams NPOSPAMMHYIO
peanuzayuio; nPo8oOUNMs GbIUUCIUMETbHbLIL
IKCNEPUMEHM
Bnadeem nagvixamu anzopummusayuu u
Ppeanu3ayuu YUCIeHHbIX Memo008 PeuleHus.
3aday na IBM, cpedcmeamu eusyaruzayuu
OITK-1.3. Hmeem Pe3yIbMamos pacyemos u Memooamu aHaiusda
NPAKMUYecKuil Onvlm pesyromamos
npumMenenus Bnaoeem nasvixamu pazpabomxu u Cobecedosanue
Py ”0af”eHma”b”b’x nPUMEHEHUs. NPOSPAMMHBIX CUCHIEM,
3HAHUL, NOTYYEHHBIX 8 nOOOEPIACUBAIOUUX CREKMD npaxKmuieckoe
obnacmu OKCNEPUMEHMAbHBIX 603MOICHOCEL OIS 3adanue
MAMEMAMUHECKUX U U3yueHusl Kaxk C60lCME Memooa, max u
ECMECMEEHHBIY HAYK 6 CBOTCME MOOCIUPYEeMbIX 00BEKMOE npoexm
npogheccuonanrbHol
deamenbHOCHiL. Bnadeem nagvikamu yucieHno2o peuieHus
Mamemamuyeckux 3a0a, mpeoyouux
KOMNJLEKCHO20 N00X00d npu noobope
YUCTIEHHBIX MEMOO08 U NPOBeOeHUU
BbIUUCTUMENbHO20 IKCHEPUMEHMA
3. CrTpykKTypa H coaep:KaHue JUCIHHILTHHBI
3.1. TpyaoeMKOCTb AUCHUILIUHBI
OuHas popma 00yUeHHs
Cemectp S CemecTtp 6 Bcero
Oo6mast Tpya10eMKOCTh 4 3ET 33ET 7 3ET
Yacos no yueOHOMY IIAHY 144 108 252
B TOM 4HCJIe
ay/JIUTOpPHbIE 3aHATUS (KOHTAKTHasi padoTa): 81 S0 131
- 3aHATHUS JIEKIIHOHHOI0 THIIA 48 48 96
- 3aHATHA CEMHUHAPCKOIr0 THIA 16 16
- 3aHATHA Ja00PaTOPHOIO THIIA 16 16
- Tekymuii kouTpoab (KCP) 1 2 3
caMocTofTe1bHasi padoTa 63 22 85
IIpomeskyTouHasi aTTecTalus — IK3aMeH, 3a4eT | 3ader Jk3ameH 36 36
3.2. Conep:xaHue TUCHUILIUHBI
HauMeHOBaHHWe H KPATKOE COJeP:KaHNe 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
Brenenue B npeamer
Tema 1. Meton nporonku. BeraucnurensHas 9 2 1 1 4 5
YCTOHYMBOCThH METOJIOB
Tema 2. OCHOBBI TEOPUM UHTEPIONIALUU
CrnalH-MHTePIOALUS 11 2 2 2 6 5
WnuTepnomnsuus NOIMHOMaMU
Tema 3. Ynucnennoe nuddepeHpoBanme 11 4 1 1 6 5
Tema 4. Mertoael  pemieHdss  KpaeBbIX 3aja4: 1 4 5 6 5
HHTETPaTbHO-HHTEPIOISIIMOHHBII METO
Tema 5. Teopust pasHocTHBIX cxeM. [lpumep ananmu3za
11 4 2 6 5
CXOAUMOCTH.
Tema 6. KoHcepBaTuBHBIE Pa3HOCTHBIE CXEMBI 11 4 2 6 5
Tema 7. 3anaua Jupuxie qns ypaBHenus Ilyaccona.
Bri6op u peanu3aryist 9UCICHHOTO PEIICHHS
[TocranoBka 3a7ga4qu, BEIOOpP CXEMBI 15 4 2 4 10 5
BBenenne B uTepaniioHHBIE METOIBI TMHEHHOHN anreOph
Pemenne MoznenbHOi 3a1a4n
Tema 8. 3anaua Jupuxie qns ypaBHenus Ilyaccona.
IIpunnun MakcumMyMa. AHaIN3 CXOAUMOCTH CXEMBI U 9 4 2 6 3
00II1el TOTPEITHOCTH
Tema 9. HUucneHHoe pelieHne HeCTalluOHAPHOTO 7 ) ) 4 3
YpaBHEHHSI TEIUIOIPOBOAHOCTH
Tema 10. Pemmenue CJIAY  Goypmiol  pa3MepHOCTH: 1 4 5 6 5
WHCTPYMEHTHI aHAJIN3a CXOJAUMOCTH




B ToMm uncie

KonTakTHas pabora (padota Bo

B3aUMOJCHCTBUM C =
npemnojaasaresiemM), yacobl. 113 Hux S
HaumeHoBaHHMe U KPaTKoe colep:kanue pasneqos u | Bcero 8z
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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 5 ) )
(mpumepsl)
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
Texymmit korTpois (KCP) 1 1
Hroro (5 cemectp) 144 48 16 16 81 63
IIpome:kyTOUHAsI aTTECTALUSA - 3a4eT
Cemectp 6
Tema 15. AHanu3 CXOAMMOCTH PA3HOCTHBIX CXEM, METO T g g 3
pa3aencHus ePEMEHHBIX
Tema 16. Pemenne 3amaun Komm 11t 0OBIKHOBEHHBIX 16 12 12 4
g hepeHIMaTbHBIX YpaBHEHUH U CHCTEM
Tema 17. Metonbl 00pabOTKH JaHHBIX M MPUOIKESHUS
byHKIIH]
MeTo1 HAUMEHBIIINX KBAIPaTOB
14 10 10 4
Ipubnmxenus B ruiIbOSPTOBBIX MPOCTPAHCTBAX
Hawnyurmme PaBHOMEPHEIC MPUOJIMKEHUS,
SKOHOMUH3AIIHS CTCIICHHBIX PSJIOB
Tewma 18. BapuaninoHHO-TIPOSKITMOHHBIE METOBI 5 12 12 3
pemeHns KpaeBbIxX 3a1ad
Tewma 19. UncneHHOE HHTETPUPOBAHUE 9 6 6 3
AHanu3 peaju3anyuy UTEPAMOHHOTO METOIa Ha 9 9
npuMepe cXeMbl 3a1a4uu Jupuxie Ui ypaBHCHHUS




B Tom yuciae
KounrakTHasi padora (padorta Bo
B3aUMO/JEHCTBUM C =
npenojaBaresiemM), yacbl. 113 Hux &
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ITyaccona (TIpoexT)
Pemienrie HenMHEWHBIX YpaBHEHUH U cucTeM. Perenue
HECTAIlMOHAPHBIX YPAaBHEHHUI B YACTHBIX ITPOMU3BOIHBIX 3 3
(TIpoeKT)
Texymmii kouTpois (KCP) 2 2
IIpoMe:kyTouHasi aTTecTalUs —3K3aMeH 36
Hroro (6 cemectp) 108 48 50 22
Hroro 252 926 16 16 131 85

[TpakTrueckue 3aHATHS (CEMHHApPCKUE 3aHATHS/ 1ab0paTOpHBIC 3aHATHSI) OPTaHU3YIOTCS, B
TOM 4Hclie B (hopMe MPaKTHUECKOH MOATOTOBKH, KOTOpas MpelycMaTpuBaeT yyacTue 00yJaronmxcs
B BBINOJHEHUH OTICNBHBIX D3JEMEHTOB paboT, CBs3aHHBIX ¢ Oynaymed mnpodeccuoHanbHOM
JEeSTENIbHOCTBIO.

Ha npoBeneHne mpakTHYECKUX 3aHATHH (CEMHHAPCKUX 3aHATHI/ 1aO0paTOPHBIX 3aHATHI) B
dbopmMe MpaKTUIECKON MOATOTOBKH OTBOAMTCS 16/16 yacos.

[TpakTHyeckas MOAroTOBKA HaNpaBjieHa Ha (OPMUPOBAHHE U PAa3BUTHE:
- MPaKTUYECKUX HABBIKOB B COOTBETCTBUU ¢ Ipoduiem OIl: unciaeHHoro pemeHus MaTeMaTHUYeCKUX
3a1a4, TPeOYIOUIMX KOMIUIEKCHOTO IMOJAXOa MpH MOAOOpe YHMCICHHBIX METOAOB U IMPOBEACHUU
BBIUHCIUTENEHOTO KCIIEPUMEHTA
- xommnereHui — OIIK-1.

Tekymuit KOHTPOJIH YCIIEBAEMOCTH peaTu3yeTcs B paMKaX 3aHITHH CEMHHApPCKOTO U JIa0OpaTOPHOTO
THIIA.

4. Y4yeOHO-MeTOoAUYECKOE 0DecTIeYeHHEe CAMOCTOSITEILHOM PadoThl 00y4aI0IINXCS

CamocTosTenbpHas pa60Ta CTYACHTA IPU NU3YyUYCHUHU JUCHUIIINHBI «YuciaeHHbIC METOABD» BKIIHOYACT:

X Brimonaenne moManrauX npakTuaeckux 3aaannid (IIpaktukym)
X Brmonaenne mabopaTopHbIX padoT (JIabopaTopHBI MPaKTHKYM)
<> BrimonHenne wcciaenoBaTeNbCKUX TPOEKTOB  (3aJaHHsl TPOEKTOB TPEACTABICHBI B  paszeniax

[pakTukyma u JlabopaTopHOTo MpaKTUKyMa)

<> AynuTOpHBIE KOHTPOJIBHBIE paOOTHI
<> [ToaroroBky k cobece0BaHHIO, 3a4ETY, IK3aMEHY

a TaKkXKe MOJIrOTOBKY OTYETOB M MPE3EHTAIN JIst 00CcykeHus pe3ynbTaroB [Ipaktukyma u JlaboparopHoro
MPAaKTUKYMA.

ConaeprxkaHue U OPAIOK BBITIOJHEHUS 3a/JaHUH, a TaK)Ke BapUaHThI 3aJaHUM puBeaeHs B [4], [5].



B cocrase IIpakTukyma

Cemectp 5

[Ipaxktuxym 1. CriaitH-uHTEpIIONAHS. METoI TPOTrOHKH

[Ipaktukym 2. MHTEpIONSIMS NOTHHOMAMHU

[IpakTukym 3. Pemenne HecTalMOHAPHOTO ypaBHEHUS TEIUIONMPOBOIHOCTH

[paxTukym 4. Yncnennoe nud dhepeHnrpoBanme

[Ipaktukym 5. IlocTpoeHue 1 aHanU3 KOHCEPBATUBHBIX PA3HOCTHBIX CXeM (BKIIIOYAs IPOEKT)
[IpaxTukym 6. Yncnennoe pemenue 3amayun Jupuxite ans ypasHerus [lyaccona

[Ipaktuxym 7. Hucnennoe peurenue 3anaun Jupuxie ana ypasHenus Ilyaccona (mpoaosmkenue). Perenue
3a/1a4 TUHEHHOM anreOpbl

[Ipaktuxkym 8. HucnenHoe peurenue 3agaun Jupuxie g ypasaenus Ilyaccona. AHamm3 cXoIUMOCTH U
MOTPEIIHOCTH (BKIIIOYask MPOEKT)

[IpakTukym 9. Pemenne 3agad muHEHHON anreOps! (IPUMEHEHHE METOOB)
B cocrase JlaGopaTopHoro npakTukyma
Cemectp 5

Jlaboparopusrii mpakTukyM 1. CritaifH-UHTEPHONAIHS (TOCTPOSHHE HHTEPIIONHUPYIOMIETO KyOUIeCKOTO
CIuTaiiHa)

JlaboparopHsrii mpakTukyM 2. UncnenHoe quddepeHiupoBanue QyHKInui
JlaGopatophslii nmpakTukyM 3. Penrenue kpaeBbix 3aaau ais Q1Y

JlaGopatophslii mpakTukyM 4. Perenue 3agauun Jdupuxie ans ypasHenus [lyaccona (MeToJ BepXHei
peaKcanym)

JlaboparopHslii pakTHKYM 5. ONTHMH3AIMS CXOAUMOCTH METOJIOB PEIICHUS Pa3HOCTHBIX CXEM

JlabopartopHsrii TpakTHKYM 6. Perienne mpo0iaemMpl COOCTBEHHBIX 3HAYSHHH (C NCTIOTB30BaHHEM
MaTeMaTHYECKHX ITaKETOB)

JIsi CaMOKOHTPOJSl Y CTYICHTa UMEETCS BO3MOXKHOCTh YAAJCHHOT'O TECTHPOBAHUS IO TUCTAHIIMOHHOMY
JekuuoHHoMy kypcy [4], [5] (https://e-learning.unn.ru/course/ enrol/index.php?id=827, TtpelOyetcs
peructpanus).

Kpome pexoMeH10BaHHOM B 11. 6 IUTEpaTyphl MOTYT OBITH HCIIOJIB30BAHBI HICTOUHHUKH:

1. Hpoo6emmesny B.U., Jlpimankos B.I1., PuBun I'.C. 3agaum mo BBIYHCIUTENHHOW MaTteMaTuke. M.:
Hayxka, 1980. (21 3x3).

2. Hawano pabotet ¢ ocuHoBamu MATLAB wu Simulink. 1994-2018, MathWorks, Inc URL:
https://www.mathworks.com/support/learn-with-matlab-tutorials.html?s _tid=hp learn_tutorials

KoHTposnbHbIE BONPOCH! ¥ TUMOBBIC 3aJaHUs 7Sl TEKYIIETO KOHTPOJIS U MPOMEKYTOUHON aTTECTallMU 1O UTOram
OCBOCHWSI TUCIUIINHBI PUBEICHEI B I1. 5.2.

MeToanuyeckue yKa3aHus K BHIIOJHEHUIO CAMOCTOSITEIbHOUH padoThI

Llenu u 3a0auu Kypca

Ienu u 3a0auu Kypca T€CHO CBSI3aHbI C TCHICHIIUSAMH, TIPOSIBILIIONTAMH ce0s TIOCTIeAHIE TOABI Bee Ooee
1 OoJtee 3HAUNMO. BuiuuciumenvHas mexHuKa HO8020 NOKOJIEHUST OMKPbIBAEen HOBble 803MOICHOCIU U3YYeHUs.

7


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

CHIOJICHbIX ~ PeabHblX  00BEKMO8 MemodamMu  BbIYUCIUNENbHO20 JKcnepumenma. Takoll HSKCIepUMEHT
OpeArnoiaraeT IUCKPETH3alMI0 HCXOMHOW (Kak mpaBmio, auddepeHnnanbHON) 3amauyd U TpeOyeT
CIELUAIBHON NMPOPaOOTKU YHUCIEHHOI'O alropurMa (KOPpeKTHOCTb, YCTOHUUBOCTb, TOUHOCTb, CXOJUMOCTB).
Bospacraet posib MOATOTOBKH CHELUAIUCTOB B 007aCTH YUCICHHBIX METOAOB M MPOrPaMMHUPOBAHUS.

Hens mucrmmanasl «YucIeHHBIE METOABD) — H3y4deHHE (YHIAMEHTATIBHBIX HPUHIHUIIOB MOCTPOCHHS
YHCJIEHHBIX @JITOPUTMOB, IOJXOJOB K aHAJINW3y HUX CBOWMCTB, IOATOTOBKA CTYIEHTOB K pa3paboTke u
OPUMEHEHUIO JI(PQEKTUBHBIX BBIYUCIUTENBHBIX KOMIUIEKCOB, HEOOXOOUMBIX Ui MaTeMaTHYeCKOTro
MOJICJIUPOBAHHUS CJIOKHBIX CUCTEM.

Kypc conepxut usydeHne OCHOB MalIMHHOW apu(METUKH, aHAINU3 CTPYKTYPbI MOTPELIHOCTH, TOIXOAbBI U
METO/IbI TPUOIMKEHHOTO BbIUUCICHHS (QYHKIMNA, 4duciieHHoe aud(epeHIMpoBaHie W WHTErPUPOBAHUE,
YHUCIIEHHOE pPEIIeHHE CHCTEM JIMHEHHBIX alreOpanyecKuX YpaBHEHWH, 3a7ad Ha COOCTBEHHbIE 3HAYEHUS,
pelleHre HeMMHEHHBIX aNre0paniyecKuX ypaBHEHUH U CUCTEM.

Ocoboe BHMMaHHE YAENSEeTCs MEeToJaM YHCICHHOTO pemleHus 3ajgadd Komm u kpaeBbIX 3amad s
OOBIKHOBEHHBIX Iu(epeHunanbueix ypasHenuid (O/1Y), pemenuio ypaBHEHHH B 4aCTHBIX MPOM3BOJHBIX, a
TaK)Ke CTPYKTYPE COOTBETCTBYIOLINX BBIUMUCIUTENBHBIX KOMIUIEKCOB.

[lpu wm3ydeHHMH MOJENBHBIX 3aJad Kypca paccMaTpUBAIOTCA MPOOJIEMbl pPEIICHHS HEKOPPEKTHO
MIOCTAaBJICHHBIX 3a/a4, 3a/1a4 OOJIBIION pPa3MEpPHOCTH, HEOOXOJMMOCTh KOMOMHHUPOBAHMS KadeCTBEHHBIX U
KOJIMYECTBEHHBIX METOJIOB MCCIIEJOBAHNS, IEPCIIEKTUBHI TapaJUIeIbHBIX alTOPUTMOB.

[IpenonaBanue Kypca OpUEHTUPOBAHO Ha TOCTIKEHHE CIIEAYIOIINX Leneil 00yueHus:

— ¢opMHpOBaHHE HAYyYHOI'O MBIIUICHUS, MOHUMaHUS 00JacTeli W MEepPCIEeKTUB MPUMEHEHUS YUCICHHBIX
METO/I0B;

— OBJIJICHHE METOJAMH YHCIEHHOTO aHAJIN3a U BBIYMCIUTEIBLHOTO IKCIIEPUMEHTA;

— BBIPa0OTKa HAaBBIKOB PEIICHU 33/1a4 C UCII0Ib30BaHUEM METOJI0B MaTEMaTUYECKOI'O MOJIEIUPOBAHHUS;

— (opMHpOBaHUSA AITOPUTMHUYECKOTO ITOAX0/a K PEIICHUIO IPUKIIAJHBIX 3a1ay;

— OCBOCHHE METOAOB 00pabOTKH IKCIIEPUMEHTAIBHBIX TaHHBIX;

— 3aKpeIUIEeHUE NPAaKTUUYECKUX HAaBBIKOB paboThl ¢ DBM; HaBbIKOB pabOThl C COBPEMEHHBIM NPOIPaMMHBIM
o0ecrieueHueM; HaBBIKOB Pa3pabOTKU M IPUMEHEHUS IPOTPAMMHBIX CUCTEM M KOMILJIEKCOB.

Cmpyxkmypa Kypca

Kypc «Hucnennsie metoab» B uHctutyre UTMM HHI'Y moaroroeieH M peajin3oBaH B COOTBETCTBUM C
TpeOOBaHUSMH THITOBOW MpOrpaMMmbl 10 HampaBieHuto «llpuknagnas marematnka W HWH(pOpPMATHKay,
paspaboTaHHOii Mo pykoBoacTBOM akagemuka PAH A.A. Camapckoro!.

Kypc umeer «ypoBHeByro» cTpykTypy. C OZHONH CTOpPOHBI, B HEM IOCJIENOBATEIBLHO IPEACTABICHBI BCE
OCHOBHBIC pa3feibl YWCIeHHOTo aHanm3a. C JOpyroil CTOPOHBI, CIIOXHBIE TNPHIOKEHUS TpeOyIOT
OJIHOBPEMEHHOI'0 HCIIOJIb30BaHUs pa3HbIX MeTo0B. [103TOMy OCHOBOM Kypca SIBIsSCTCS CUCTEMHOE U3Yy4EHHE
MOOeNbHbIX 3a0a4, OTIMCHIBAIOLINX CBOMCTBA pealbHBIX 00BEKTOB Pa3InYHON MPUPOJIBL.

I'paduk m3ydeHus pa3menoB Kypca TakoB, YTOOBI, W3ydas TEeMbl YHCICHHOTO aHalN3a, CTYACHTHI MOTJIH B
TEUCHUE KaXKIOT0 CEMECTpa CaMOCTOATEIBHO MOJATOTOBUTH MPOTrPAMMHYIO pealu3alldi0 METOJIOB PEIICHUS
MOJICNIbHBIX 3a/1ay.

IIpu moaroToBKe K 3a4eTy (IK3aMeHy) MaTepuan Kypca CHCTEMaTH3UpyeTCs Kak Mo KiaccaM 3ajjad, Tak U 10
KJIaccaM METOJIOB.

! TIporpaMMbl AWCHMIUIMH 1O HampaBieHuto «lIpukiagHas MareMaTHKa W WHGOpMATHKa». YUeOHO-METOIUYECKOe
o0beIMHEHNE Y HUBEPCUTETOB. Y UeOHO-METOAMUECKHN COBET IO MPHUKIAHON MaTeMaTuke U uHpopmaruke. M.: M3n-Bo
¢axynprera BMuK MI'Y, 2002. C. 59-62.

8



Jlabopamopuulit npaKkmuxkym

B coorserctBuu ¢ OC BO mno nanpasnenuto «lIpuknagnas maremaTnka U MHGOPMATHKa» B paMKax Kypca
CTaBUTCs 3a/la4ya Pa3BUTUSA KOMIIETCHIUH pa3pabOTKU U IPUMEHEHHsI IPOIPaMMHBIX CPEACTB Pa3HOTO YPOBHS
CJIO’KHOCTH, HEOOXOMMBIX [T PELICHHUS pa3HbIX 3a7ay YUCICHHOTO uccienoBanus. B ux uncie:

% mpOrpaMmbl [yisi MPOOHBIX PACUSTOB, IPOBEPKU BO3MOKHOCTEH METO/IOB;
% MpOrpaMMHbIC CHCTEMbI, MOJICPKUBAIONIMX HIMPOKHHA CIEKTP JKCHEPHUMEHTAIBHBIX BO3MOXKHOCTEH
JUTSL U3YYCHUS CBOMCTB METOJIa M CBOMCTB MOJICTHPYEMBIX 00BHEKTOB.

OcHoOBHBIEC TPEOOBAHMSI K TIPOTPAMMAM:

v/ mporpamma J0JDKHA ObITh HAITKMCAHA CTYAEHTOM Ha alfOPUTMHUYECKOM S3bIKE BHICOKOIO YPOBHS;

v\ KOJ, peau3yIOLIUii YHCIEHHBIA METOI, JIOJDKEH OBITH MOATOTOBJIEH CTYIEHTOM CAMOCTOSTENBHO;

v\ mporpamma u croco0 paboThl ¢ Hel JOJKHBI OBITh IPUIOIHBI HE TOJIBKO ISl BBHITOJHEHUS KOHKPETHOTO
pacdera, HO M JUI1 TIPOBEPKH KOPPEKTHOW pealiu3alliil METOJa; a TaKKe IS YUCICHHOTO W3YYCHUS
CBOMCTB UCXOTHOTO (MOACIHPYEMOT0) 0OBEKTA.

Yactb 3aI[aHI/II71 J'Ia60paT0pH01"0 IMMPAaKTUKyMa BBITIOJIHAKOTCA Ha MMPOrpaMMax-TpCHaXKepax.

HpakmuKyM K 3AHAMUAM CEMUHAPCKO20 muna

[IpakTHKyM COAEPXKUT pa3Hble TUIBI 3ajad. ECIM TOpy4YeHO MOArOTOBHTH MNPOrpaMMy, OCHOBHOE
TpebOBaHHUE: KO YUCICHHOTO METO/Ia JOJDKEH OBITh MOATOTOBJICH CTYICHTOM CaMOCTOSATEILHO.

TpeboBanus k opopMIICHHIO 3aJaHUI:

«  TlocraHoBku 3a1a4, (OPMYJIBI U BEIKIAIKHA, KOMMEHTApUH U BRIBOJIBI: PYKOMHUCHAs (hopMa 00s3aTebHA.
«  Pe3ynbTaThl BBIYHMCIHMTENBHBIX OKCIIEPUMEHTOB B (opMmare MPe3eHTAUd CO CKPHHIIOTAMH
nHTEpGeNcoB (IMPOTOKOJIOB) U CBOAHBIMH TAOIHIIAMH.

I[J'IH BI:I‘{I/ICJ'IGHI/II‘/'I, BCIIOMOTaTeJIbHBIX I10 OTHOIICHHWIO K HU3Yy4YacMOMY MECTOAY, MOXKHO HMCIIOJIb30BaTh
MaTeMaTHYeCKU maKeT.

Ilpumep moodenvnoii 3a0auu

OnHOl M3 OCHOBHBIX MOJICNBHBIX 3a/1a4 Kypc siBisgercs 3aaada lupuxie s ypaBHenus [lyaccona (3amaua o
nporude HarpyXKeHHOW MeMOpaHbI). ITO TMOJTHOCTHIO COOTBETCTBYET TOW 3HAYMTEIILHONH METOAMIECKOU POJIH,
KOTOpasi OTBOJUTCS pa300py pa3IMYHBIX METOOB pEIICHUs 3TOW 3afauu B y4eOHOH nureparype (cMm.,
Harpumep, [Camapckuit A.A., I'ymua A.B., 2000], [Mapuyk .., 1980], [Hemumosuu b.I1., Mapon N.A.,
IlyBamosa 3.3., 1967] u ap.).

Crienu¢uka YKUCICHHOTO PEIICHUSI TaKOBa: B XOJE JUCKPETHU3AIMH 3a]a4a CBOJUTCS K PEIICHUIO CUCTEMbI
JIMHEWHBIX YpaBHEHUH C pa3peKEHHON MaTpuileld, TpWYeM IS OTHICKAHWS PENICHHS IIeIeco00pa3Ho
MPUMEHSITD UMEPAYUOHHbIE MEMOObl TUHEUHOU aneepbi.

[TorpemHocTh BKIIIOYAET HECKOJBKMX KOMIIOHEHT: KPOME€ BBIYUCIUTEIBHON MOTPEIIHOCTH, HMEIOTCS
MOTPEIIHOCTh JUCKPETHU3AUU U TOTPEITHOCTh UTEPAIIMOHHOTO CIoco0a pemeHust AucKpeTHon 3anaun. [lpu
BBIOOPE CETOK, TapaHTUPYIOMIMX HEOONBIIYI0 MOTPEIIHOCTh JUCKPETH3AIMH, MOTPEITHOCTh METOAa MOXKET
BO3pacTarh, TaKk KaK PacTyT Pa3MEPHOCTh CHCTEMBI, OOYCIIOBIEHHOCTb M MaJaeT CKOPOCTh CXOAMMOCTH
WUTEPAIMOHHOTO METO/A.

B pamkax JlaGopaTopHOro mpakTHKyMa HCHIOIB3YETCsS MPOrPaMMHBIA KOMIUICKC (TpEHaXKkep) NI aHalln3a
MOCTAaHOBOK 3aJIa4d M METOJIOB YHCICHHOTO penieHus. L{enbio 1abopaTopHBIX pa0oT SBISIETCS MTOA00D CETOK U
MapaMeTpoB UTEPANMOHHOTO METOJa, MPH KOTOPBIX MCXOJHAs MOJAENbHAs 3a7ada OyAeT pellleHa ¢ Malloi
001I1e#i TOTrPEIIHOCTHIO.



3aZ[aHI/Ie CHa4dajJla BBIIOJHACTCA Ha MHOPOTrpaMMC-TPCHAXEPE, 3aTeM CTYACHT MOOJDKCH BOCIPOU3BECTU

PE3YJIbTAThI SKCIICPUMCHTA C ITIOMOIIBIO IPOTpaMMBI, HOﬂFOTOBHCHHOﬁ CaMOCTOSATCIIBHO.

CamocmoamenvHas uccied08amenvcKas paooma cmyoeHmos (npoexknt)

B cocrase Ilpaktukyma u JIabopaTopHOro MpakTHKyMa MPerLyCMOTPEHBI UCCIIEA0BATEIbCKUE MPOEKTHI (CM.,

Hanpumep,

n. 20-21

ConepxaHus —TUCITATUINHBI).

TIpoekTsi

MpenoiaraloT JMb0 TeopeTHIecKoe

WCCIIEIOBaHNE, MO0 HAMPaBJICHBI Ha MOCTPOCHHUE BBIYMCIUTEIHFHOTO SKCIIEPUMEHTa U (M) MPOrpaMMHYIO

peanu3alnio METoa.

IIpoekThl kKak hopMa CaMOCTOSATESIILHOM PabOThI CTYJACHTA CIYKAT IS OLEHKHA (POPMHUPOBAHMS KOMIIETCHIUH
OIIK-1, naauxatopsr OIIK-1.2, OIIK-1.3.

Jns oGecniedeHs: caMOCTOSTETFHON pabOTHl 00YYAIOIINUXCSI UCTIONB3YIOTCS AJIEKTPOHHBIE KypPCHI, CO3[aHHbIE

B cuCTeMe dJIeKTpoHHoro o0yyenus HHI'Y - https://e-learning.unn.ru/:

1. Crponruna H.P., Bapkanos K.A. Uucnennsie meronbl. Cemectp 5. OYK, yueOHO-MeTOAMYECKUIT
komiutekc. DoH 3JIEKTPOHHBIX 00pa3oBareabHbIX pecypcoB HHI'Y. H. Hosropon, 2014. Ua.H.

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

ABTOpHU3allnu.

2. Crponruna H.P., Bapkanos K.A. Uucnennsie metonbl. Cemectp 6. OYK, yueOHO-MeToAMUECKUi
KoMImiekc. POHIT AIEKTPOHHBIX 0Opa3zoBarenbHBIX pecypcoB HHI'Y. H. Hosropon, 2014. Um.H.

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

ABTOpHU3allnu.
5. @oHJ OLICHOYHBIX CPEACTB AJs MPOMEKYTOYHOM ATTeCTAIMH N0 JUCHUILIHHE (MOY110),
BKJIFOYAIOIIINN:
5.1. Onucanue MKaJ OeHUBAHUS Pe3yJbTATOB 00y4YeHHs MO AUCHMILIMHE
YpoBeHb [Ixana oueHnBaHus cHOPMUPOBAHHOCTH KOMIICTEHIIMIT
chopMHUPOBaH-
HEYJIOBJICTBO | YIOBJIECTBOPH
HOCTH I0X0 XOpOIIO OYCHb XOPOIIO OTJIMYHO MPEBOCXOHO
. PUTENBHO TEJBHO
KOMIIETCHIIUI
(uamuKaTopa
NOCTHIKCHUA He 3auTeno 3auTeHo
KOMIICTEHIINH)
OtcyTrcTBUE
SHAHHH YpoBeHb Yposens
TEOPETHYECK . .
3HAHUU B 3HaHHH B
oro Yposenb MuHUManbHO YpoBeHb
N . | oObeme, 00BeEME, . VYpoBeHb
MaTepHania. 3HAHHUH HIKE | JOIyCTHMBIN 3HaHUH B .
COOTBETCTBYIO | COOTBETCTBYIO 3HaHUH B
MHHHMaJIb- YPOBEHb obbeme,
N EM eM o0BeMme,
HeBo3MOXHO | HbIX 3HAHUIA. COOTBETCTBY
. nporpamme nporpamme HPEBBIIIAOL]
3HaHus CTh OLICHUTh TpeOOBaHMIA. Jomnymeno IOIIEM
MOATOTOBKH. MO/ITOTOBKH. eM
MOJIHOTY HNmenu MecTo | MHOTO Iporpamme
o Jonymexno Jonyuieno nporpammy
3HaHUH rpyObie HerpyOBIX TTOITOTOBKH,
HECKOJIBKO HECKOJIBKO MOJI'OTOBKH.
BCIIEICTBUE OILITHOKH. OLITHOOK. 6e3 oImuooK.
HerpyObIX HECYyILIECTBCHH
OTKa3a
OLIHO0K BIX OIIHOOK
00yJaromero
Csl OT OTBETA
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https://e-learning.unn.ru/,
https://e-learning.unn.ru/course/index.php?categoryid=24
https://e-learning.unn.ru/course/index.php?categoryid=24

[Iponemonct
[Iponemoncrpu
Iponemoncr PHPOBaHBI
pOBaHBI Bce [Tponemounctpu ITponemoHCT
OtcyTcTBUE ITpu PHUPOBaHBI BCE
OCHOBHBIC pOBaHBI Bce PHPOBaHBI
MHHHMaJIb- peuieHun OCHOBHbIC OCHOBHEIE
. YMEHHSL. OCHOBHBIE BCE
HBIX YMCHHH. CTaHJIapTHBIX YMCEHHUA. yYMEHUA,
Pemiensl Bce YMEHHS. OCHOBHBIE
HeBo3mox- 3a/1a4 HEe Peenst pelIeHbl Bee
OCHOBHBbIC PemieHs! Bce YMEHHUS,
HOCTB OpOACMOHCTP THUIIOBBIC OCHOBHBIC
3a7a4u C OCHOBHBIE pelLIeHbI Bce
OLICHUTH HMPOBAHbI 3aa4u C 3a1a4u C
HerpyObIMU 3a7a4n. OCHOBHBIE
YMenus HaJIn4yKe OCHOBHBIE HerpyosIMu OT/CNbHBIMU
. OLINOKaMH. BBIIOIHEHBI 3a/1a4H.
YMEHUN YMEHHU. OLINOKAMU. HECYIIECT-
BbrinosHeHbI BCE 3aJIaHUs, B BrimoHeHbI
BCJICJICTBHE BeInonHeHs! BEHHBIMH
BCE 3aJaHUs, B | HOJIHOM BCE 3aJaHMs,
oTKa3a Nwmenu mecto | ee 3ananus, HEZ0YeTaMH,
MTOJTHOM o0beMe, HO B ITOJTHOM
06yqa}01.uero pr61>le HO HE B BBIIIOJIHEHBI
obbeme, HO HEKOTOPHIE C obObeme Oe3
Cs OT OTBETA OLINOKH. IIOJITHOM BCE 3aJlaHUS B
HEKOTOPBIE C HEJJ0UeTaMH. HEZ04eTOB
oOBeme. MIOJTHOM
HEZ0YETaMH.
obObeme.
IIpu
OtcyTcTBUE P
peuieHnn
BIIaJICHUS Hmeercs IIponemoHcT- IIponemoncTpu
CTaHJAPTHBIX IMpoaemonct
MaTepHaIoM. MHUHUMAJIBHBI | PUPOBAHbBI pOBaHBI IIponemonct
3a/1a4 HE . PUPOBAHBI
HeBo3moxHO it Habop 6azoBble 6a3oBEIe pupoBaH
pOJIEMOHCTP HaBBbIKH IIpH o
CTb OLICHUTh HaBBIKOB [UIsl | HaBBIKU MPU HaBBIKU MU TBOPYCCKHIA
HMPOBAHbI peuIcHuH
HaJnuHe peuieHus peuieHnn peLIeHnH HOJIXO0/ K
Hagbiku 6a30BbIC HECTaHAApTH
HaBBIKOB CTQHIAPTHBIX | CTaHIAPTHBIX CTaHAAPTHBIX PpELICHHUIO
HaBBIKHU. bIX 3a1a4 oe3
BCIICZICTBUE 3amad ¢ 3amad ¢ 3amayq Oe3 6 HECTaHIapTH
OIIMOOK H
oTKaza HEKOTOPBIMH | HEKOTOPBIMH OIINOOK 1 BIX 38]1a4.
Hmenu mecto HEJI0YETOB.
o0yuarorero HEJOYeTaMH. | HeIo4YeTaMH HEJI0YETOB.
rpyOsie
Cs1 OT OTBETa
OLIHOKH.
IIkaja ONeHKH NPH MPOMEKYTOYHOM aTTEeCTALMHU
Ouenka YpoBeHb OATOTOBKHU
ITpeBOCXOHO Bce xoMrieTeHIIMY (YaCTH KOMITETEHITUI ), Ha (POPMUPOBAHUE KOTOPHIX
p HaTpaBJICHA TUCIMIUINHA, C(OPMUPOBAHBI HA YPOBHE HE HUXKE IIPEBOCXOTHOY»
Bce xommereHImmM (9acTH KOMIICTEHIMI), Ha (OpMHUpOBaHHE KOTOPBIX
OTnuaHO HaTpaBiIeHa IUCIUIUINHA, C(POPMHUPOBAHBI HA YPOBHE HE HIKE KOTIIMIHOY, TIPH
9TOM XOTS OBI OZJHa KOMIIETEHIINSI COPMHUPOBAaHA HAa YPOBHE KOTIIIIHO
Bce xommereHmMu (4acTH KOMIICTCHIUE), Ha (OPMHUPOBAHHE KOTOPBIX
OueHb XODOLIO HATpaBJICHA JUCIMIUIMHA, C()OPMHUPOBAaHBI HAa YypPOBHE HE HIDKE «OUYCHb
3a9TEHO P XOPOIIO», IPU 3TOM XOTS OBl OJHA KOMIETEHIMs cHOpMUpPOBaHA HA YPOBHE
«O0YEHb XOPOIIO»
Bce xoMnereHmmu (4acTH KOMIETEHIMi), Ha (opMHpOBaHHE KOTOPBIX
Xopotio HATpaBJICHA JUCIUILTNHA, CHOOPMUPOBAHEI HA YPOBHE HE HUIKE «XOPOILOY, IPU
9TOM XOTs OBI OJJHa KOMIIETCHIIUS C(POPMHUPOBAHA HA YPOBHE «XOPOIIIOH
Bce xkommereHIMM (4acTH KOMIIETEHIIMH), Ha (HOpPMHpPOBAHHE KOTOPBIX
HalpaBJICHa  JUCLHILIMHA cpopmMupoBaHBl  Ha OBHE HE  HIXKE
Y 10BIIETBOPUTETHHO p i (bopmup yp
«YAOBIETBOPUTEIHHO», TIPH 3TOM XOTs OBI OJJHa KOMIIETeHINS chopMupoBaHa
Ha yPOBHE «yZOBJIETBOPUTEIBHO
XoTst OBl OoHA KOMITETEHITUS chopmupoBaHa Ha YpOBHE
HE 3a4TEHO HeynoBneTBOopuUTENEHO | «HEYIOBICTBOPHUTEIBHO», HH OJHA M3 KOMIETEHIMH He copMHpoBaHa Ha

YPOBHE «IIJIOXO0»
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[Tnoxo XoTs ObI 07THa KOMITETEHITUS CHOPMUPOBAHA HA YPOBHE ILTOXO0)

5.2.

5.2.1.

Tunosnie KOHTPOJIbHBbIC 3a/ITaHUHA WM HHbIC MaTEpUAJIbI, Heo0XoaAnMMbI€e ISl OleHKH

Pe3yJabTaTOB 00y4YeHHsI

KOHTpOJ]bele BOIIPOCHI K 9K3aMEHY M 3a4YeTy

Bonpocwi

Koo ¢opmupyemoii
Komnemenyuu

1. Metox nporouku. BeraucnurenbHas yCTORIHMBOCTS METOIOB

53

¢

53

¢

7
0'0

7
.0

-,

7
.0

*,

X3

%

3amucek CJIAY ¢ TpexnnaroHaabHON MaTpHIICH
BriBon hopmyn MeToza MPOTOHKH

TeopeMsl 0 MPUMEHUMOCTH METOAA
BrruncnurenbHasi yCTOMUMBOCTh

OreHka TpyI0eMKOCTH

[Ipumeps! mpuMeHeHus (3agaun):

v CIUAfH-MHTEPIIONISIHS

v' xpaessie 3agaun 1 OJ1Y

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

OIIK-1

2. OCHOBBI TEOPUH UHTEPIIOALIUU

CnnaiiH-uHTepHoIALUL

7 7
0'0 0'0

7
.0

-,

7
0.0

0‘0

KyOuueckuii criaiil, ero CBOWCTBa, KAHOHUYESCKHUI BHJT

3amaya CIuIaifH-UHTEPIOJISINH, BEIOOP TPAHUYHBIX YCIOBUH

Teopema o0 CymecTBOBaHWH, E€IWHCTBEHHOCTH W CIOCOOE  ITOCTPOCHHS
WHTEPIOJIAIIMOHHOTO KyOUYeCKOro CrutaiiHa

CxX0oAuMOCTh CIUIaH-UHTEPIOJIALINU

CwmpIca KyOMIeCKHX CIUTAHOB, cMBICT EI'Y

OIIK-1

I/IHTepHOHHHI/IH IIOJIMHOMaMH

7 7
0‘0 0'0

7
‘0

*,

3

%

X3

%

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

[TorpentHoCTh HMHTEPHONANNN (IKCTPATIONAININN), BBIYUCIHTEIbHAS W 0Omas
MOTPEIIHOCTh, aHAJIN3 OOILEH MOrPeIHOCTH (3a1a4a)

Teopema 0 MOTPEUIHOCTH UHTEPIIONSLIHUHN (SKCTPATIOISLINH )

Teopembl 0 CXOMUMOCTH (OTCYTCTBHH CXOJIUMOCTH )™

Tabmuie! pasHOCTEeH. 3alKCh HHTEPIOJSAMOHHOrO HojuHOMa B ¢opme HproToHa
u npyrue 3anucu. CriocoObl BEIYUCICHHUS TIOTMHOMA™®

WHaTepnonsimoHHbIi MOTUHOM DpMuTa®

WuaTepronsiys TpUrOHOMETPUYECKUMH OJTMHOMaMH*

OIIK-1

3. Uucnennoe nuddepeHmpoBanne

K/
0.0

D3

3

¢

®dopmynsl unciennoro auddepentmpobanust (OYJ]) HHTESPIOIAIINOHHOTO THIIA.

TIpumep: npaBblil pa3HOCTHBIN OMEpaTop ISl BEIYMCICHUS MEPBOM MPOU3BOIHON

HA JIByXTOYECYHOM II1a0JIOHE:

v' ¢cmoco0  TOCTPOCHHsI, MOTPEITHOCTh YHCICHHOTO Tu((epeHInpOBaHNS,
nopsiiok ~ popMyIbl,  TOYHOCTH  (OPMYJNBI, TOPSJOK  TMOTPEIIHOCTH,
BBIYHCIIUTEIbHAS U O0IIast MOTPEIIHOCTh, aHATN3 O0IIEH MOTPEITHOCTH

v ONTUMAJIBHBIN ar YUCIEHHOro AuddepeHIMPOBaHMS

ITocTpoenue u ananus ceoiicte @YU/ Ha npumepax.

[TocTpoenne @YJI MeTO10M MOMEHTOB (TIpUMEP)

OIIK-1




Bonpocwt

Koo cpopmupyemoii
Komnemenyuu

4, MCTOZ[I:I pCUICHUA KPACBLIX 3a1a4: I/IHTCFpaJ'IBHO—I/IHTepHOJ'IHLII/IOHHBIf/’I METOL

0
0'0

0
0‘0
0
0‘0

R/

0.0

Mooenvuass 3adaua I (cTampioOHapHOE YpaBHEHHWE TEIUIONMPOBOTHOCTH C
paspeiBHBIME KO3 duIeHTamMH, TepBas KpaeBas 3ajada), IOCTPOCHHUE
Pa3HOCTHOH CXeMbI MHTETPAJIbHO-MHTEPIIOSIIMOHHBIM METOIOM

BapuanTsl 3anucu Ko3pPUINEHTOB CXEMBI

OO60CHOBaHHE METOAOB PEIICHISI CXEMBI

Amnanu3 o01eii MOTrpeIHOCTH peleHHs

OIIK-1

5. Teopus pasHocTHBIX cxeM. [IpuMep aHanmm3a CXOUMOCTH.

0
0'0

X3

8

R/
0’0

Mooenvuass 3a0aua Il (cTallMOHApHOE ypPaBHEHHWE TETUIONPOBOTHOCTH C
MOCTOSTHHBIMU K03 (puimeHTamu, neppasi KpaeBas 3aJla4a), aHaJIu3 TOTPEITHOCTH,
MOTPEITHOCTH aIlMPOKCUMAIINH, TTOPSIIKA alPOKCUMAIIH, TTOPSAIKA CXOUMOCTH,
YCTOMYHUBOCTH CXEMBbI

JlokazaTenbCTBO CXOAUMOCTH

Amnanu3 o01eii MOTrpeIHOCTH peleHHS

OIIK-1

6. KoHcepBaTuBHBIE Pa3HOCTHBIE CXEMBI

O
0'0

0.
0'0

[lonsiTHE O KOHCEPBATHBHBIX PA3HOCTHBIX CXEMax [JIsl PEIICHHS ypaBHEHUI
MaTteMaTH4ecKoi pu3uku

TeopeMsl 0 cXOIUMOCTH cxeM ((HOpMYITHPOBKH)

IIporpaMMmbI (TECTbI) UIS OLIEHKH BHIYACIUTEIHHON MOTPEITHOCTH

TunoBass w ynydiieHHas anmpokcumanusa [Y Juis pelieHuss TpeTber u
CMEIIaHHOH KpaeBbIX 3a4a4™ (ONTUMH3ALHUS CXOAUMOCTH )

[IpuMepsl HEKOHCEPBATUBHBIX CXEM, OTCYTCTBHE CXOAMMOCTH, AMCOATaHC CXEMBI

OIIK-1

7.3agada Jlupuxne it ypaBHeHus Ilyaccona. Beibop um peanm3arusi YHCICHHOTO
pemieHus

[TocTanoBka 3a/1a4uu, BEIOOP CXEMBI

0
0'0

Mooenvuas 3a0aua Il (3amayva upuxie s ypasHerus Ilyaccona), moctpoeHwe
Pa3HOCTHOM CXEMBI

3anuck CXeMbl B MATPHYHOM BHUJIE, OJIOYHAS CTPYKTYPa MaTPHUIIBI

VYTBEpKACHUS O CBOMCTBaX MATPUIIbI

YTBepKaeHHsT O CBOMCTBaX CXeMBl (TOTPEIIHOCTh W  TOTPENIHOCTH
anmpoKCHUMAIIVH, €€ OIICHKA, MOPSAIOK, CBS3b MOTPEIIHOCTEH), (hOpMYyITUPOBKA
TEOPEMBI O CXOJUMOCTH

OIIK-1

BBC,Z[CHI/IC B UTCPAITMOHHBIC MCTOAbI JIMHESHHOMN a.]'II‘C6pLI

X3

%

X3

%

X3

8

X3

8

X3

6

0‘0

0.0

Urepannonnsie meronsl pemenus CJIAY, XonuMocTh METOIOB
ITorpemHocTs, HEBSA3KA, TOYHOCTh METO/IA Ha ILIAre

Kpurepuu octanoBku MeToma

O1eHKa NOIPEIHOCTH Yepe3 HEBAZKY

CHMMeETpHYHBIE U TIOJ0KHUTEIBHO-OIIPEIETICHHBIE MaTPHUIIbl, UX CBOMCTBA, IPUEM
HOpMaJIM3aluu

OreHKa criekTpa MaTpulibl, TeopeMa [ epiiropuna

IIpuMeps! NTEPALTMOHHBIX METO/IOB, UX PEANTH3alMH, TEOPEM O CXOJUMOCTH:
v' meton Skobu

v’ meton 3eiinens

v/ METOJI BepXHEH pelakcalliy, ONTUMAIbHBIN IapaMeTp MeToia

OIIK-1

Pemenne MmonensHOM 3a1a9u

OIIK-1
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Bonpocwi

Koo ¢opmupyemoii
Komnemenyuu

3

¢

O06ocHOBaHHE TPUMEHEHUS METOIOB (3eHIeb, BEPXHSS PelIaKcarlis)
Peamuzanmsa meTomnoB

Ouenka norpemrHoctu pemenust CJIAY

AHanu3 CTPYKTYpbI 00IIel NOrPENTHOCTH, YIPABICHHUE TapaMeTpaMu cueTa

3

A

7
£ X4

7
X4

L)

8.3amaua Jlmpuxme nmns ypaBHeHus Ilyaccona. IlpuHnum wmakcumyma. AHAIW3
CXOJMMOCTH CXEMBI M OOIIEH MOTPEITHOCTH

<> [[TabnoH y37ma, OKPECTHOCTh Yy371a, TPAaHUYHBIE W BHYTPSHHHE Y3JIbI, THIIBI
BHYTPEHHUX Y3JIOB, CBSI3HBIC | HECBSI3HBIE CETKH

<> [Mpuan MakcuMyma, JOKa3aTelbcTBO. CyIIECTBOBAaHHE M E€IWHCTBEHHOCTH

PEIICHUS CXEMBI

Jloka3aTenbCTBO CXOAMMOCTH CXEMBI

IToctanoBkn momenbHBIX 3amad (IV, V, VI) mrs apyrux Tumo o6iacTei,

000CHOBaHUE BO3MOKHBIX METOJIOB PEIICHUS

7
0'0

7
‘0

*,

OIIK-1

9. UncieHHOe pelieHne HeCTalliOHAPHOTO YPABHEHHUS TETUIONPOBOIHOCTH

<> Mooenvuas 3a0aua VII (HecTalmoHApHOE ypaBHEHUE TEILIONPOBOAHOCTH, TIEpBast
KpaeBas 3aJ1a4a), sBHasi ¥ YUCTO HEsSIBHASI Pa3HOCTHBIE CXEMBI, CXEMBI C BECOM, UX
CBOHCTBA, CIIOCO0 PEeLICHHUs] pAa3HOCTHBIX CXEM

OIIK-1

10. Pemenue CJIAY 60ibI110# pa3MepHOCTH: HHCTPYMEHTHI aHAJIN3a CXOIUMOCTH

> AKCHOMBI BEKTOPHBIX W MATPUYHBIX HOPM, COTJIACOBaHHBIE (TIOYMHEHHBIE)
HOPMBI, X CBOICTBAa. MaTpH4HbIE HOPMBI K COOCTBEHHBIE YHUCIIA

<> OOyCnoBNEHHOCTh JTUHEHHBIX CHCTEM, YHCIa OOYCIIOBICHHOCTH, MX CBOWCTBA,

OLIEHKA MOTPELIHOCTH PEeIIeHHUS BO3MYIICHHBIX JTUHEHHBIX CHCTEM

Mexann3m 00yCIIOBIEHHOCTH, TPUMEPHI

CKOpOCTh CXOAUMOCTH METOJIOB

Hopmanuzamus CJIAY

53

¢

7
°

7
X4

L)

OIIK-1

11. Pemenne CJIAY OonbIoi pa3sMEepHOCTH: METOJ IIPOCTOM HTEpaldd, METOI
MUHUMAITLHBIX HEBSI30K

<> Kanonnveckuii BHJ OJHOILATOBBIX HWTEPALMOHHBIX METOJOB, HMX CBOMCTBa
(s1BHBIE, HESIBHBIC, CTALIIOHAPHBIE U HECTAIIMOHAPHBIE METO/IbI)

<« MeTo npocToil uTepauu

v’ moa0op mapameTpa, aHAIM3 CXOJUMOCTH

v/ METOJ C ONTUMAIIBHBIM TIAPAMETPOM, AHAITH3 CXOTUMOCTH

MeTton MUHUMAaIIBHBIX HEBSI30K, I0J00p MapaMeTpa, aHajIu3 CXOJUMOCTU

ComnocraBieHne CKOPOCTH CXOAUMOCTH

K/
‘0

*,

7
.0

*,

OIIK-1

12. O6ocHOBaHME TPUMEHEHHUS METOJIOB (TIPUMEPHI)

e

o8

ITocTpoeHne METOI0B Ha OCHOBE OLIEHOK I'PaHMI] CIIEKTpPa

Ounenka morpemHocty pemeHnss CJIAY Ha ocHoBe TeopeM O CXOAMMOCTH (Ha
MIpUMepe MOAEIBLHON 3a1aun)

> Mertoap! pemeHus mpo0IeMbl COOCTBEHHBIX 3HAUCHUI

7
°

OIIK-1

[

3. OHTI/IMI/IBaI_[I/I}I CXOOUMOCTH: METOJ C YeOBIIIEBCKUM k—Ha60p0M rnapamMeTpoB

7
°

3amaya 00 OTHICKAaHWH MOJMHOMA, HAUMEHEE YKJIOHSIONIETOCs OT HYJS (B KJlacce
MTOJIMHOMOB 33J[aHHOH CTENEeHH CO cTapmuM ko3 dunmeHTom 1)

3agada 00 OTHICKAHWH MTOJIMHOMA, HAMMEHEE YKIIOHSIOMIETOCS OT HyJs (B Kilacce
MTOJIMHOMOB CTETICHU HE BHIIIIE 33JJAHHOHN cO CBOOOTHBIM K03 dummenTom 1)

7
0‘0

OIIK-1
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Koo cpopmupyemoii

BO”pOCbl KomnemeH
uuu
X Mertonp! ¢ ueObImeBcKkuM k-Habopom nmapametpoB (K>1)
v TII0CTPOEHHE METOIOB
v/ aHaIU3 CXOAUMOCTH
v 110100p MapaMeTpoB Ha OCHOBE OLIEHOK I'PaHMI] CIEKTPA
14. OntumMu3zanust CXOAUMOCTH: METOJ] CONPSKEHHBIX TPAIUCHTOB
X Ceenenne 3amaun pemenus CJIAY k 3agade onTUMHU3AIIAN
X CBoliCTBa CONPSOKCHHBIX HANpaBICHUI, pEIICHHE 3a/Jauyd ONTHMH3AIMKA Ha OIIK-1
JUHEHHBIX MHOTO00pa3nsIx
<> MeTton conpspKeHHBIX TPAaTUeHTOB, CIIOCO0 cueTa, CBOMCTBAa METOIa, CXOAMMOCTh
» ComocTtaBieHne CKOPOCTH CXOAMMOCTH METOJIOB
15. AHanm3 cXOIMMOCTH Pa3HOCTHBIX CXEM, METO/] pa3eIeHNs IepeMEHHBIX
X Mooenvuas 3a0aua VII, sBHas pa3HOCTHAS CXeMa: 3a7ada Ha COOCTBEHHBIE YHCIa
U coOCTBeHHBIE (YHKITHH, CBOMCTBA COOCTBEHHBIX (YHKIIUN, MPOCTPAHCTBO H
0as3uc s paboTHI Ha CI0e
X ITepBas BcriomorarenbHas 3a7ada JUisi aHAJTU3a YCTOWYMBOCTH CXEMBI, CBOWCTBO OIIK-1
BBIYUCIUTENbHONW YCTOMYMBOCTH
X Bropast BcmomoraTensHas 3a7a4a, TeopemMa 00 YCTOHYHBOCTH CXEMBI IO TPABOM
YaCTH Y Ha4aJIbHBIM YCIOBUSAM
X AHaIN3 NOTPEITHOCTH ANNPOKCUMAIIHH, JJOKAa3aTEIbCTBO CXOJUMOCTH
< UucneHHoe peneHrne HeMMHEHHOH 3amadun™
16. Pemenne 3amaunm Komm 1y OOBIKHOBEHHBIX IU((EpEHIHANBHBIX YpPaBHCHHH U
CUCTEM
<> IlocranoBka 3agaun Komm s OJ1Y, ocHoOBHBIE MOHATHSA. OJHOIIATOBBEIE H
MHOTOIIIArOBbIE METOABI. lIpuMephl SBHBIX OJHOIIATOBBIX METOJOB, WX
KaHOHHWYECKas 3armuch. OpraHu3aius BEIYUCICHUN
<> I'moGanpHast 1 TOKallbHAsI OTPEITHOCTH METO/IA.
X Tlopsaok IoKaJIbHOM MOTPEIIHOCTH U MOPSAJIOK METO/1a
<> KoHTposb n0KambHOM NOTPEITHOCTH OIIK-1
v’ 3a cyeT JBOIHOIO CYETa C MOJIOBUHHBIM [IIATOM
v’ ¢ TIOMOIIIBIO METOJIOB Pa3HbIX MOPSIAKOB
<> AHanu3 JTOKAIBHOH MOTPEITHOCTH U MOPSA/IKAa METOAOB (TIPUMEPHI)
<> OO0ocHOBaHME OIICHKHM JIOKAJIBHOM TMOTPEIIHOCTA 3a CYET JBOWHOTO cuYeTa C
MOJIOBUHHBIM I1arOM
<> I'mo6anpHast MOTPEITHOCTh U MOPSIOK METO/Ia
< Pemenue 3amaun Ko nis sxectkux cucteMm OJ[Y. TloHsATHE )KECTKONW CHCTEMBI.
Hesisabie MmeToJibl THIIA PyHTe-KyTTa.
17. Metonbl 00pabOTKH JaHHBIX W MPUOIMKEHHS QyHKINI
MeTo1 HAMMEHBIIIX KBaPaTOB
X [TpuHIMIT HAUMEHBIIUX KBAAPATOB. Teopema O CyIeCTBOBAHUM, CIUHCTBEHHOCTH OITK-1
u crocobax moctpoeHns MHK-mommHOMOB 3amaHHO# crtenenu. HopmanbpHas
CUCTEMa ypaBHEHUH, UCTUHHBIC U IPEJICKa3aHHbIC 3HAYCHUS OTKIIMKA, OCTATKH
<> Bri6op crenern MHK-nonnnomMa, KpuTepun KauecTBa peLieHus
X IIpubmmxennst Ha 0CHOBE 00OOIICHHBIX TTOJTMHOMOB
o
[IpubGmmkenns B THIIBOEPTOBBIX MPOCTPAHCTBAX
OIlIK-1

R/

< DONEeMEHT HAWIYYIIero NpPUOIMKCHUS B KOHEYHOMEPHOM TOJIIPOCTPAHCTBE
ruIs0epToBa mpocTtpancTBa. TeopeMa O CYIIECTBOBAaHHMH, €JMHCTBEHHOCTH M
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Koo ¢opmupyemoii

Bonpocwi
Komnemenyuu
crioco0ax ero mocrpoeHus. Ilpumepsr.
Hawnny4imme paBHOMEpHBIC TPUOIMKCHHS, JKOHOMHU3AIIHS CTEIICHHBIX PSI0B
X DJeMEHT HAWIy4IIero pPaBHOMEPHOTO MPHOIMKCHUS HKIIMK B KJlacce
y p p p YHKIL
MOJIMHOMOB 33J[aHHOM cTeneHu. Teopema 0 YeOBIIIeBCKOM allbTEpPHAHCE OIIK-1

53

¢

3az[atn/1 O MOCTPOCHUH ITOJIMHOMOB, HAUMECHEC YKIIOHAIOUINXCA OT HYJIA.
3KOHOMI/I3aI_II/I}I CTCIICHHBIX PAA0B, aHAJIN3 IMOTPEUIHOCTH

3

¢

18. BapuannoHHO-TTPOSKITHOHHEIE METOIBI PEIICHIS KPACBBIX 3a7a4

X UuceHHoe perieHne KpaeBhixX 3a1aq Ha nmpuMmepe smHenoro OJ1Y 2-ro mopsaka
C HEOHOPOAHBIMHU TPAHUYHBIMH YCIOBUSMU:
v Meton BybHoBa-I"ajepkuHa, METOI KOHEYHBIX 3JIEMEHTOB™*
v’ MeTOJI KOJUIOKAIMH OIIK-1
v' MHK (uHTErpanbHO ¥ Ha CUCTEME TOYEK)
v" Merton Putma*

<> UucnenHoe KpaeBbIX 3a1a4 Ha npuMmepe 3anaun Jupuxie*
v MEeTOI KOHEYHBIX JJIEMEHTOB
> UmncneHHoe pelieHre HeTMHEHHBIX KpaeBbIX 3aaaq™

19. YUncnenHOE HHTETPUPOBAHNE

<> Ksagparypasie ¢opmynsl (KB®) wuHHTEpIONSIMOHHOTO THIA: Y3JBI, Beca,
MOTPEIIHOCTh, MOPAI0K, TOYHOCTH, TMOPSJOK IOTPEIIHOCTH, BBIYHCIUTEIbHAS,
o0I1ast MOTPENHOCTh

[TocTpoenue GpopmMys METOIOM MOMEHTOB (TIPUMEPHI)

Keanpartypusie popmyisl Hetorona-Koteca. ®opmyna Cumiicona, aHaau3 oOIei OIK-1
MOTPEIHOCTH

CocraBHass Qopmyna CumiicoHa, aHaiau3 OOIIEW MOTPEIIHOCTH M OIEHKa
MOTPEIIHOCTH MHTEIPUPOBAHUS Ha OCHOBE NMPOM3BOJHBIX M IO NpaBuiy PyHre.
Hpyrue coctaBHbIe GOPMYIIBI

o MeTto/1 aanTHBHOW KBapaTyphl, KPUTEPUI OCTAHOBKH CY€Ta, €r0 000CHOBaHUE
Keanpatypusie ¢hopmyibl HauBbIcIiel crenienn Tounocta (I"aycca)™*

Brruncienne HecOOCTBEHHBIX HHTETPAJIOB™

7
0'0

K/
.0

*,

3

%

DS

X3

%

3

¢

5.2.2. Tunossble 3agaHus1/3a1a41 1JIs1 OlleHKH copmupoBanHocTH KomneTenunu OIIK-1

Uctounuk: Crtponruna H.P. Ilpaktukym mo kypcy «Uucnennsle meroabl». UucneHHoe pemenue 3agauu Kommu ans
0OBIKHOBEHHBIX JuddepeHnnanbHpx ypaBHeHuit um cucreMm: [Ipaktukym. — Hwwkauit Hosropoa: Hwmxeroponckuii
rocynusepcutet, 2011. — 68 c. Huxe B Tekcre noa [Ipunoxenuem 1 noHuMaeTcst IpUI0KEHHUE U3 3TOTO UCTOUHUKA.

v TunoBble NpaKTHYEeCKHE 32 1aHUs /IJIs1 OlleHUBaHus copmupoBanHocTH komnerennuu OIK-1,
unaukarop OIIK-1.1

IIpumepsl 3axanuii B coctae IlpakTtukyma

Cemectp 5

IIpaktukym 1. CrnaitH-uaTeprioysmus. MeToa MpOoroHKH

IIpaktrkym 2. THTEPIIONSIHS TOTHHOMAME

IIpakTukym 3. Pemenne HeCTallMOHAPHOTO YPaBHEHUS TEIJIONPOBOAHOCTH

IIpaktuxym 4. Uncneranoe auddepeHInpoBaHme

U npyrue.

% TunoBble npaKkTHYECKHUe 32JaHNs /ISl OLeHNBaHus chopmupoBannocTn komnerenmun OIK-1,
unaukarop OIIK-1.2

IIpumeps! 3axanuii B coctaBe JlaGopaTopHOro npakTukyma
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Cemectp 5

JlaGopatopuslii npakTukyM 1. CrimaiiH-MHTEpHOSIKS (TOCTPOSHHE HHTEPIIOINPYIOLIETO KyOn4ecKoro
CIUIaiHA)

JlaGopatopHslii mpakTukyM 2. YncneHHoe nuddepeHunpoBanme QyHKIUHA

JlabopaTtopHsrit mpakTrKyM 3. Pemenune kpaeBrix 3amaq st OY

U npyrue.

5.2.3. TunoBoe NpoeKTHbIE MPaKTHYecKOe 3a7aHNe 1Jis1 OlleHUBAHUSA cC(hOPMUPOBAHHOCTH
komnerenuuu OIIK-1, unaukarop OIIK-1.3
IIpuMepsI TeM MPOEKTOB.
Cemectp 5
[pakTukym 5. [locTpoeHne u aHANKM3 KOHCEPBATUBHBIX PA3HOCTHBIX CXeM (BKJIIOYAS MPOEKT)
[Ipaxtuxym 8. Uucnennoe pemenue 3anaqun Jupuxie ais ypaHeHus Ilyaccona. AHaimm3 cXOAUMOCTH U
MOTPEIIHOCTH (BKJIKOYAs NMPOEKT)

CopeprkaHre U IOPAIOK BBHITIOTHEHHS 3a1aHuil, a TaKk)Ke BapHAaHTHI 3a1laHU IpUBeneHs! B [4], [5]

5.2.4. KoutpoabHble padoTsl AJs1 ouenku komneTenun OIIK-1
IIpumepsl 3a1a4 ayANTOPHON KOHTPOJILHOM padoTsl Nel s onenkn kommnerennnu OIIK-1

Bapmuanrt 1
3aoaua Nel
B tabnuiie npuBeneHs! (MpUOIMKEHHO) 3HaYeHUs GYHKIMH f(X) = ch(x):
X 0.2 0.4 0.5
ftx) 1.02007 1.08107 1.12763

ITocTpoiiTe HHTEPNOMAMOHHBIN OTMHOM CTENEHH 2, ucnonb3ys y3isl 0.2, 0.4, 0.5. Berancaure ¢ ero
romombio f(x) B Touke x = 0.35.

IIpoBenuTe NOMHBINA aHAK3 MOTPENTHOCTH B yKa3aHHOM Touke. B ToM uucie:

1) 3anumuTe onpeneneHue U NOAyIUTe GOpMyITy HOrPEITHOCTH HHTEPIIOIISLHH.

2) OteHnTe MOTPEITHOCTS HHTEPITOISAITHH.

3) 3anumure ompenelNeHHe, HEOOXOAMMBIE NPEANONOKEHHS U  OLCHUTE BBIYHUCIUTEIBHYIO
MOTPEIHOCTb.

4) 3anummTe ONpeaeieHue U OICHUTE OOITYI0 TTOTPEIITHOCTb.

5) 3anumure uckomoe 3HadeHue f(x) ¢ yueTom oueHOK o0IIeH MOrpenIHOCTH.

Ipumeuanue. OmnOKoH 3a1aHust TAOJINIHON PYHKIIMK CUATACM MTOJIOBUHY EAMHUIIBI TOCIEIHErO
paspsaa.

3aoaua Ne2
Hcnons3ys TabMuIHBIC JaHHBIS
x 0.1 0.2 0.3 0.4 0.5 0.6 0.8
fx) 1.005 1.02007 1.04534 1.08107 1.12763 1.18547 1.33743

U oTiepaTop
(- + 8*f1 — 8*f_ 1+ £,)/(12%h)

BBIYHUCIIATE TPUOIMKEHHOE 3HAUYCHNE TTPOU3BOIHOM Topsaka 1 B Touke x = 0.3:

IIpoBenuTe MoJHBINA aHAIW3 NOTPENIHOCTH. B TOM uuce:

1) 3anumuTe onpeneNeHue U MoyduTe (GOpPMYIy MOTPEIIHOCTH YUCIECHHOTO N (epeHIIMPOBAHNS.
BrigenuTe riaBHbIN YI€H TOTPEITHOCTH U OTIPEIETUTE €€ MOPSIIOK.

2) 3anumuTe  ONpefeNieHue, HEOOXOAUMBIC TMPEANOIIOKEHUS W OICHUTE BBIYUCIHUTEIBHYIO
MOTPEIIHOCTb.

3) 3anummTe onpeneIcHUe | OIEHUTE OOIIYIO TIOTPEITHOCTD.
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Hpumeqaﬂue. (0)1113()00)7 3aJaHusA TaOIUYHOMI (bYHKLII/II/I CUHUTACM IMOJIOBUHY CAWHUILIBI ITIOCIICAHETO

paspsnaa.
3aoaua Ne3

C menplo YUCICHHOTO pemieHus Au¢epeHInanbHOr0 YpaBHEHUS u; = u;’cx, xe[01],£€[0,1] ¢
HavaneHeM ycroueM u(x,0)=2x*> u rpammunbivu yernosusavu U(0,7) =0, u(1,¢) =2 sanmmmre wucto

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

3HaveHus ceTounon Gynkmu V(X,f) Ha HyJIeBOM U EPBOM CIIOE.

IIpuMepsbl 32724 ayAUTOPHOI KOHTPOJIbLHOMH padoThl Ne2 1Jjis1 onenku kommerenun OITK-1
Bapuant Nel

3aoaua Nel
C LSO YUCJICHHOI'O PCHICHUA CTAlUOHAPHOI'O YPABHCHUSA TCIUIONIPOBOAHOCTH
d du
——(k(x)—— ) —q(x) u(x) = —f (x) nppux e (0, 1),
dx dx
u(0) =0, u(l) = 1.
2cos(x),x € (0,%) x+1L,xe(0,&) cos(x)+x,x € (0,8)
k(x)=4 , q(x) = ) (x)=1 .
x,xe (&) 2—-x",xe (&) sin(x)+ x € (&,1)

HOCTpOﬁTe Pa3HOCTHYIO CXEMY METOAOM Oamnanca. I/IHTCFpaJ'IBI BBIYHCIIUTC HpI/I6HI/DKCHHO, HCIOJIb3YA

, E=0.501

(hopMyITy CpeTHUX MPSMOYTOJIEHUKOB, 3aMUIIINATE CXeMY U KO3(DPHUIIMEHTHI CXeMBbI [Tl TAHHOH 3a1a4u MPU
IIPOU3BOJIBHOM YHCIIe pa3oueHuit u mpu n=10 ¢ pUCYHKOM.

3aoaua Ne2
IMocTaBnena 3agaga Kommm 11 0ObIKHOBEHHOTO () (HepeHIINAIBHOTO YPAaBHEHUS
U'(x)=x*x-3*U(x)
x0=0, U(x0)=1.
a) 3anumuTe pacyeTHble popmyiisl MeToaa Pynre-Kyrra Broporo nopsaxa (I) u, nonaras mar pasasm 0.1,
HarauTe anciaernHo U(0.2).
0) 3anmmmre hopMyITy IS OIIEHKH JIOKaIbHOM morpemrHocTy npu X = 0.2 u ouenunte JIII.
B) Mcnonb3ys pe3ysbTatsl a), 0), CKOPPEKTUPYHTE YHCIIeHHOE pereHne npu x = 0.2.

3aoaua Ne3
[locraBnena 3agaua Kommm ams cucteMbl 0OBIKHOBEHHBIX TU(PQepeHINAIBHBIX YpaBHEHUI
Ul'(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 pacyeTHsie popmyiisl Metoaa Pynre-Kyrra Broporo nopsaxa (I) u, nonaras mar pasasm 0.1,
Haraute ynciaenHo U1(0.2), U2(0.2)
0) 3anummnTe, Kak MOJACYUTATh BEKTOP S IS OLEHKH MOTrperrHocTH mpu x=0.2.
B) IlycTh mnst ympaBneHus marom BeiOpano 3HaueHue eps = 0.001. MoXHO JI1 IPpUHSATH pe3yNbTarT,
nosydeHasd s U1(0.2), U2(0.2)?
r) HyxHO (MOHO) 711 N3MEHHTH LIAr AJIsl IPOAOJDKECHUS cyeTa?

3aoaua Ned
Hcrone3yst oripenenenne 1 pa3iokeHne B PsiIbl, JOKKUTE IMOPSI0K MeToa U3 3aaadu Ne2a).
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3aoaua Ne§
B ycnoBusix 3agaun Ne2a):
UTto Ha3pIBAIOT riaobanpHOM morperntHocThio (I'T]) B Touke x=0.2?
Kak m3mennrcs rmobanbHas HOrpenrHoCTh B Touke X = (.2, ecnu pernath 3agady ¢ marom 0.005?
Ha gyem ocHOBaHO Barie yTBep:xaeHue?

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

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

. Meton nporonku. BeruncinurenbHasi yCTOWYMBOCTh METOJIOB

. CinaiiH-uHTEpIIONALUA

. UnTepnonanus noiuHoMaMu

. Yucnennoe nuddepeHunpoBanme

. MeTonp! pemeHus KpaeBbIX 3a7jad: HHTETPaIbHO-UHTEPIOSALMOHHBINA METOA

. Teopus pa3sHOCTHBIX CXeM. AHaIIU3 CXOJIUMOCTH.

. [locTpoeHne KOHCEpBAaTUBHBIX PA3HOCTHBIX CXEM

. ITocTranoBka 3amauun Jupuxie 1 ypaHeHus 1lyaccona. IloctpoeHne pa3HOCTHON CXEMBI.

O 0 13 N L W W N~

. Ureparmmonnsie meToabl permerust CJIAY: cxoaumMocTh, TOTPENTHOCTh, HEBS3KA, TOYHOCTD, OT[CHKA
MOTPELIHOCTH YE€PE3 HEBA3KY, KPUTEPUHU OCTAHOBKHU METOA
" npyrue...

5.3. 3aganus (oueHOYHBIE CPECTBA), BLIHOCHUMbIE HA 3a4€ThI

Jast ouenkn komnereHuuu OIIK-1 Ha 3ayet mo qucuuniiuHe «UucjaeHHbIe METOABI», CEMECTP 5,
BbIHOCATCS:
CobecenoBanue 1Mo pe3yiabTaTaM BeimojHeHus [Ipaktukyma, cemectp 5.
CobecenoBanue 1o pe3yiabTaraM BeimoHeHus JlaboparopHoro [Ipaktukyma, cemectp 5.
CobecenoBanne 1O Pe3yIbTaTaM BBIIOJIHSHUS IIPOSKTOB U KOHTPOJIbHOU paboTh Nel, cemectp 5.
CobecenoBanue 1Mo pe3yIbTaTaM BEITIOTHEHUS KOHTPOIHHOW padoThl No2.

il

5.4. 3anaHus (oUeHOYHBbIE CPEICTBA), BLIHOCUMbIE HA IK3aMeH
5.4.1. Ilpumepsl 3aaa4 1151 oneHkun komnetenuun OITK-1

3apaua Nel
O60cHOBaTh BO3MOKHOCTh IPUMEHEHHSI IPOTOHKH U PEIIUTH MTPOTOHKOM:
4 -1 o][x] N
-1 4 —1|lx|=1
0 -1 4| x 1
O00CHOBATH BEIYUCIATEILHYIO I1€JIeCO00Pa3HOCTh METOIA.
3apaua Ne2
[IpoBecTy MOTHBIN aHATN3 IOTPEITHOCTH COCTABHOM (DOPMYJIBI CPETHUX MPSAMOYTOJIIEHUKOB. 3amucarh U
000CHOBATH JIBa CTI0C00a OIICHKU W TOTPEITHOCTH MHTETpupoBaHus. OIEHUTh YUCIIO pa30MEeHHMA s
OTBICKaHUS
¢ cos x dx
;'; 1+x?
C IIOTPENIHOCTBIO rapaHTHPOBaHHO He Gonee 10 * Kakue TpeGoBaHMS JOIKHBI OBITH IS TOrO HPEIbIBICHBI
K TOYHOCTH 3aJaHus (DYHKIIH U BBITIOJTHCHUS OTIepaIiuii?
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3amauya Ne3
[TocTpouTs METOIOM MOMEHTOB KBaApaTypy I'aycca Ha 2-X y3max. [IpoBecTH MOTHBINA aHATN3 TTOTPEITHOCTH.

3agaua Ned
Ucnone3ys Tabnumy 3HaueHuit f (x) = ch (x)
X 0.2 0.4 0.5
f(x) 1.02007 1.08107 1.12763

(norpemmHoCTh He npeBocxoaut 0.5-107° ), MOCTPONTE MHTEPIIOISAIMOHHBIN OIMHOM 2-1 CTENEHH 1
BBIYHUCIIATE MIPUOIMKEHHO f{X0), Xo= 0.35.

[IpoBenuTe MonHBIN aHAIN3 NOrpeIHOCTH. OLIEHUTE OTHOCUTENBHBIN BKJIaJ BO3MOKHOM BEIYHCIUTEIHHON
norpemHocty. [IpoBenTe NOMHBIN aHAIM3 OTPELIHOCTH IPUMEHEHHS IIOCTPOEHHOI'0 IT0JINHOMA Ha Y4acTKe
[0.1, 0.4].

5.4.2. lIpumepsbl IK3aMeHALIMOHHBbIE OWJIETOB

HanuonanbsHbli ucciaegoBaTenbckuii Huxeropoackuii rocy1apcTBEHHbIA YHUBEPCUTET
um. H.U. JlobayeBckoro
WuctutryT MHOOPMALIMOHHBIX TEXHOJIOTHH MATEMAaTHKH M MEXaHHUKH
Kadenpa JuddepeHunanbHbIX ypaBHEHUH, MATEMaTHIECKOIO M YNCIICHHOTO aHAIHN3a
Hucuurnnnna «YucaeHHbIe METOAB»
SK3AMEHAIIMOHHbIN BUJIET Ne 1

1. Metox nporoHku. BeiBo pacuetHbix popmyir. Teopembr 00 ycIoBUsAX MPUMEHEHUSI METO/A.
2. Pemenue 3amaun Komu mis OJ1Y. Caer ¢ KOHTPOJIEM JIOKaTbHON MOTPEITHOCTH 32 CUET MPUMEHEHHUST METOJIOB Pa3HbBIX
IMOPAAKOB.

3. 3anmaya.
Ix3amenamop.

3aB. kadenpoit

HaumonansHsiii uccnenoparenbckuii Huxeropoackuil rocyjapcTBEHHbIM YHUBEPCUTET
uM. H.W. Jlob6aueBckoro
WNuctutyt MHQOPMAIMOHHBIX TEXHOJIIOTUH MaTEeMAaTUKU 1 MEXaHUKH
Kadenpa JuddepeHunanbHbIX ypaBHEHHM, MATEMaTHIECKOIO U YUCIICHHOTO aHAIH3a
Huctuuminna «HucneHHbIe METOIbI»
3K3AMEHAI_II/IOHH]>II71 BUJIET Ne 2

1. MaTeprionsuuonHelii onuHOM B ¢dopme Jlarpamka m ero cpoiictBa. dopma NpenCTaBICHHS TMOTPEITHOCTH
HHTCPIIOJIAINHN. BrrancanrensHas u O6H.[af[ IMOTPCITHOCTh MHTCPIIOJIAIINH. TTonHbIi aHamm3 TIOTPCITHOCTH.
2. HesiBabIe omHOMIaroBbie Metoabl pemenns CJIAY (meron 3etinens, SIkoOu, MeTo ] BEpXHEH penakcarum). TeopeMbl o

CXOJUMOCTH.
3. 3apmaya.
Ikzamenamop
3aB. kadeapoi
6. Y4eOHO-MeTONMYecKOe U HH(POPMALMOHHOE o0ecTiedeHre TUCHMIIIMHBI

a) OCHOBHAs JTUTEpaTypa

1. Bbaxsanos H.C., XKunkos H.I1., Kooenskos I'.M. Uucnennsie metosl. — M. ; CII10.: dusmaTiaut:
Hesckwuit quanext: Jlaboparopust 6a3oBbix 3Hanui, 2000, 2001, 2002; — M.: bunom. Jlabopatopus

3Hanui, 2003 (52 3k3.).
2. Mapuyk .. MeTozs! BerarcauTeIpHOM MateMatuku. M.: Hayka, 1977, 1980, 1989. (65 »x3.).

3. Camapckuit A.A., I'ynun A.B. Uucnennsie metoasl. M.: Hayka, 1989. (44 3k3.)
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4. Crponruna H.P., bapkanos K.A. Uucnennsie metoasl. Cemectp 5. VK, yueOHO-METOTHUSCKHMA
komruiekc. DOHJT AIEKTPOHHBIX 00pazoBarensHBIX pecypcoB HHI'Y. H. Hosropon, 2014. Wm.H.
815E.14.08. URL: https://e-learning.unn.ru/course/index.php?categoryid=24. Bxox TpeOyer
ABTOPHU3AITUH.

5. Crponruna H.P., bapkanos K.A. Uucnennsie metoasl. CemecTp 6. DVK, yueOHO-METOTHUSCKHMA
komruiekc. DOHJT AIEKTPOHHBIX 00pazoBarensHBIX pecypcoB HHI'Y. H. Hosropon, 2014. Wm.H.
831E.14.08. URL: https://e-learning.unn.ru/course/index.php?categoryid=24. Bxox tpeOyer
aBTOPH3AIUH.

0) JIOTIOJTHUTENbHAS JIUTepaTypa

6. Hemunosud b.I1., Mapon U.A. OcHoBBI BeIunciuTenbHON MaTeMatuku. M.: Hayka, 1966, 1970. (40
9K3.).

7. Mapuyk .. Metoas! BEIYHCIUTEIFHOM MaTeMaTuku. — M: Hayka, 1980. (50 7k3.).

8. dannees J1.K., ®agneesa B.H. Beruncnurensable MeToab! JinHelHON anreOpbl. M: @usmatrus, 1960.
(26 3x3.).

B) IpoTrpaMMHOe obecrieueHrne u MIHTepHeT-pecypehl

1. Jluteparypa s cTyneHTa pexuM goctyna http://www.libsib.ru/etika/etika-delovogo-obscheniya/vse-
stranitsi

Hayunas anextponnas OubanoTeka peskum goctyma http://elibrary.ru/

3. EqWorld. Mup Matematnyeckux ypaBHeHuit / Paspadorunk — A. JI. IMonsuaun. — M.: UTIM PAH, 2004-
2014. DnexTpOHHBIN pecypc, COAEPKaIIUi HIEKTPOHHBIE BEPCUU KHUT B CBOOOJHOM JOCTYIIE
http://eqworld.ipmnet.ru/indexr.htm

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

7. MaTepl/IaHbHO-TeXl{l/I‘leCKOQ o0ecrevyeHre JUCHHUILIAHBI

IToMereHuss TPEACTABIAIOT COO0OM yUeOHBIC AayAWTOPHHM JUISI TIPOBEACHHUS YYCOHBIX 3aHATHH,
MIPEAYCMOTPEHHBIX MTPOTPAMMOI: TTOMEIIEHUS JIs TIPOBEACHUS 3aHATHI JIEKIIMOHHOTO THIIA, 000PYIOBAHHBIC
MYJbTHMEAUHHON TEXHUKOH (KOMITBIOTEP, MPOEKTOP, IKPaH); 3aHATHH CEMUHAPCKOTO THUIA; KOMIBIOTEPHBIN
KJIaCC C JIMIICH3MOHHBIM NNPOTrpaMMHBIM obecreucHuEM (CpC}_IBI pa3pa60TKH) JJI BBITIOJTHCHUA na60paTopHHx
MPAKTUKYMOB.

[Momemenuss Uit caMOCTOSITENBHOW paboThl 00yYalOMIMXCSl OCHAIIEHBl KOMITBIOTEPHOM
TEXHUKOH € BO3MOXKHOCTBIO TOAKIIOUEHHMsSI K ceTH «VIHTepHeT» M oOecnedeHbl IOCTYIIOM B
3JIEKTPOHHYI0 HH(POPMaLMOHHO-00pa3oBarenbHyto cpexy HHI'Y.

[Iporpamma cocraBineHa B coorBercTBUM ¢ TpeboBanusmu OC HHI'Y 01.03.02 Ilpuknanzas
MaTeMaTHKa U HH(OpMaTHKaA.

ABtoOp: K.(p.-M.H., nouienT Ctponruna H.P.

3aBenyroumii kadenpoit, npogpeccop A.B. Kanunun

[IporpamMma onobpeHa Ha 3acelaHuu METOJUYECKOH KOMUCCHUM HWHCTUTYTa MH(GOPMAIIMOHHBIX
TexHoJIorui, maremMaTuku u Mexanuku ot 30.11.2022 roga, nmpotoxoin Ne 3.
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