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PABOYAS ITPOI'PAMMA AU CHUITVIMHBI
BBIUYNC/IMTE/IPHASLI MATEMATHUKA

Paspesibl paGoueii mporpaMmal

1. JEJIN OCBOEHUA OVCLHATIINHBL

2. MECTO IMCHUIIIVHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXKAHUE JVICIUITJIMHBI

4. ©®OPMbI KOHTPOJIA OCBOEHMA JNCHUIT/IMHBI

5. YYEBHO-METOAMYECKOE 1 ”YHOOPMAILIMOHHOE OBECIIEYEHUE OVCLHUTIIVTHBI
6. MATEPAJIbHO-TEXHUYECKOE OBECITEYEHME JUCHWIT/IAHBI

ITpunoxenus K padoueii nporpaMme JJUCIUIIHHbI
¢ IIpunoxenue 1. AHHOTaLus paboueii porpamMmbl

o T[Ipunoxenue 2. TexHonoruu ¥ GopMbl 0OyUeHwHst
o [Ipunoxenue 3. PoH/BI OLIEHOUHBIX CPE/CTB



1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI

Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

OIIK-4 — cnocobHOCTb HCIO/IB30BaTh COBPEMeHHble MH(OPMalMOHHblE TEXHOJIOTMM W NpOrpaMMHOe obecriedeHKe NP pellieHHH 3a/au
rpodeCCHOHAMBHOM fledaTeTbHOCTH, cobmozas TpeboBaHNs MH(OPMALIOHHO# Ge30MacHOCTH

TICK-2.1 — crioco6HOCTb K aHa/M3y T0CTaBAeHHOM 3a/jauu KCCIe[joBaHui B 061acTy (OTOHHKK U ONTOMH(OPMATHKK

DOPMHUPOBAHHIO KOMITETEHLIMH CITY)KUT JOCTIDKEHHE CJIe/YIOLIMX Pe3y/IbTaToB 06pa3oBaHus:
OIIK-4
3HAHUA:
1. mpefiCTaB/IATE MaTeMaTHUeCKHUe MeTO/bI, HeOOXOZMMBIe /IS aHa/IM3a U MO/Ie/TMPOBaHUs YCTPOWCTB, TIPOLIECCOB U SIBJIEHUI MPU TIOUCKe
ONTHMA/bHBIX PElIeH! HayYHO-TEXHUUECKUX ITPo6/IeM 1 BbIOOpa HAMIYUIINX CIIOCOO0B peanr3aljii 3TUX METO/IOB;
2. aHa/M3a MPOU3BO/ICTBEHHBIX IPOLIECCOB U CUCTEM;
3. 3¢heKTHBHO HCII0/TB30BaTh BLIYHCIUTENBHBIE CPEJCTBA Ai/1s1 PeLleHHs 3a/iad 110 00IeHH)KeHePHBIM U ITPOQUIMPYIOLIMM AUCLIATIINHAM;
YMeHus:
1. 3HaTb OCHOBHBIE CBeJIEHUS U3 TeOPUU MOTPEIHOCTel;
. OCHOBBI T€OPUH TIPUO/VKEHNH (QYHKLINH;
. UMCJ/IEHHbIe METO/BI IMHeHHOH anre6psl;
. UMCJ/IeHHbIe MEeTO/BI pellieH!s] He/IMHEHHbIX YpaBHEHUH U UX CHUCTeM;
. YHCJIeHHble MeTOABI pelieHyst ArddepeHInaIbHBIX YPaBHEeHMU;
. 00J1aCTH IPUMeHeHNst U3yUeHHBIX METO/IOB;
HABbIKU:
1. yMeTb CTpOMTb MaTeMaTHUeCKHe MOJE/NM WH)XeHePHBIX 3a/au M aHaJIWU3MpPOBaTh IPOM3BOJCTBEHHBbIE IPOLIECCHI HA OCHOBE HX
MaTemMaThyeCcKuX Mojiesiel;
2. WCIOJIb30BaTh BOSMOKHOCTM DBM /7151 BbIpaXKeHHs] KOJIMYECTBEHHBIX M KaueCTBEHHBIX CBs3ell peasbHBIX MPOLIeCCOB, TTOCTPOEHUS U
WCCIe/JOBaHMS MOZiesiel, fleslaTh IIPaKTHUeCcKre BHIBOABI U3 Pe3y/IbTaTOB YMC/IEHHBIX ¥ HATYPHBIX SKCIIEPUMEHTOB.
IICK-2.1
3HAHUA:
1. pa3buparbcsi B MHOroo6pa3nuy COBpeMeHHBIX CPe/ICTB MaTeMaTH4eCcKoro OIMCaHHs;
2. MeTOZI0B 00pabOTKH ¥ aHa/IM3a Pe3y/IbTaToOB YNC/IeHHBIX U HATyPHBIX SKCIIEDUMEHTOB;
3. BeIOMpaTh 1 pa3pabaTbiBaTh a/ITOPUTMBI pellieHHs 33/iad, CBSI3aHHBIX C UMC/I0BOM 00paboTkoi nHdOopMaLyy;
YMeHusi:
. 3HaTh OCHOBHbIE CBeZIeHVs] U3 TEOPHH MOrPEeIHOCTeN;
. OCHOBBI T€OPHH TIPUO/IVIKEHNH (DYHKLIUH;
. UMCJIEHHbIe MeTO/B! JIMHEWHOH anrebpsl;
. UHCJIeHHBIe METOABI PellleHNs HeJTMHeMHBIX ypaBHEeHUI U UX CHCTeM;
. UMCJ/IeHHbIe MeTO/BI pellieHns! AU pepeHI{aTbHBIX YpaBHEHHU;
. 06/1aCTH IPUMeHeHHst M3yUeHHBIX METOZOB;
HABbIKU:
1. MCCefoBaTh C TOMOLIBIO YKMCJIEHHBIX METOJOB MPOLECChl W SIBIEHHs], OIMKChbIBaeMble OOLIKHOBEHHBIMH riddepeHIanbHEIMU
yPaBHEHUSIMH;
2. UMeTh OMBIT aHAJIMTUYECKOTO U YUC/IEHHOTO PellleHUs] YPaBHEeHU anrpokcuMaryy, quddepeHanbHbIX ypaBHEeHNH, 3a/1au JTUHeHHOM
anreGpsl, UCMOIb30BaHUS BOBMOKHOCTel coBpeMeHHbIX OBM 1 onbIT paboThl CO CTaH/[APTHBIMY NaKeTaMK IPUK/Ia/{HbIX IPOTrPaMM.

DU WN

DU A WN -~
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2. MECTO AU CIUIVIMHBI B CTPYKTYPE OOII BO

Iucuunnuia BBIYMUC/IUTE/IBHASI MATEMATUKA siB/isieTcsi JUCLIMIUTAHON 00si3aTe/IbHO# yacTH 6;10Ka 1 mporpamMmbl
TIOZITOTOBKH 10 HarpasjeHuto 12.03.03 @omoHuka u onmouHgpopmamuxa.

CogeprkaHue AUCLIAIUIMHEIL SIB/ISIETCS JIOTMYecKuM npogomkennem aucuuiuind: BBICIIHASLI MATEMATHUKA.

Cofiep>xaHue [UCLUIUIMHBI SIBJISIETCS OCHOBOM [yt ocBoenust gucuuiiviH: ABTOMATU3UPOBAHHOE ITPOEKTHPOBAHUE
JIABEPHBIX CUCTEM, JIABEPHBIE METPOJIOTUYECKHNE CHUCTEMBI, METO/IbI OIITUKO-®U3NYECKUX U JIABEPHBIX
U3MEPEHN, HAYUHO-UCCJ/IEJOBATE/IbCKASI PABOTA, HEJIMHEMHASI OIITUKA, OCHOBBI KOHCTPYUPOBAHMUSI
OIITUKO-2JIEKTPOHHBIX UM JIABEPHBIX IIPUBOPOB, ITPOEKTHO-KOHCTPYKTOPCKASI IIPAKTUKA, TEOPUA "
IIPOEKTUPOBAHUE ITPOTOYHBIX I'A30BbIX JIABEPOB, CUCTEMHOE ITPOEKTUPOBAHUE, METO/Ibl OBPABOTKHN U
PACIIO3HAHMSI W30BPAXEHMI, TEOPUS CHUIHAJIOB U CHUCTEM, I[U®POBASI OBPABOTKA CHUI'HAJIOB B
OIITOMH®OPMAIIMOHHBIX CUCTEMAX.

TIpeziBapuTe/bHblE KOMITETEHLMH, C(OPMUPOBAHHbIE y 00yuarolerocs 0 Hayasua U3yueHus AUCLIUTUIMHBL
¢ OIIK-1 — CriocobeH NpUMeHSITh eCTeCTBEHHOHAYYHbIe U 00LLeHH)KeHepHble 3HaHHs1, METO/bI MaTeMaTUUeCKOro aHa/iu3a 1

MOZe/TMpOBaHus B I/IH)KeHepHOI\/II AedaTeJlbHOCTHU, CBSI3aHHOM C CI)OTOHHI)IMI/I TEXHOJIOTUAMHA 06[)&60TKI/I I/IHCI)OpMaL]I/H/[, TIPOEKTHPOBaHUEM,
KOHCTPYHMPOBaHWEM U TeXHOJIOTUAMU IMPOU3BOACTBA 3/1IeMEHTOB, le/l60pOB u cuctem Cl)OTOHI/IKI/I nu Ol'ITOI/IHCl)OpMaTI/IKI/I



3. CTPYKTYPA N COJEPXXAHUE NVCHUIIVINMHBI

OO6i1jast TPY0EeMKOCTb JUCLIUMIIAHBI COCTaBsieT 3 3.e., 108 u.

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI

AypuTOpHbIE 3aHATHA =
B KOHTaKTHO# (opme §
g8 g
& =
& ¢ i :
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Pa3};|e/| 1. BJIEMEHTEI])IIEUI TeopHs nnrpeu.moc'ren q)OprI TIpe/ICTaB/IeHUs1 YUC/IOBBIX JJaHHbIX.
2 4 'ABCOMIOTHBIE W OTHOCHTETbHBIE TTOrPENIHOCTH. TTorpemHocTi apHEl)METH‘lECKHX orieparuii Haj| 6 3 2 1 3 10 10
8 uncaamu. TlorpenHocTs i)
Paspen 2. lpubmnkenne gpynkoumii. [ToctaHoBKa 3a/1a4H T (i) . Knaccer mpuc
dyHkimid. Kpurepuii Beibopa . TT HH'
VIHTeproNsLMOHHbIH MHOrouneH Jlarparka 1 ero TMOTPEIIHOCTh. VIHTepHONSAIMS C HCOb30BaHMeM
2 4 8 pasHocTeii. é Pa3HOCTH M MX CBOICTBA. IHTePrO/ALMOHHBII MHOrowieH HetoToHa 19 12 8 4 7 10 10
C pa3/ieNIéHHBIMU Pa3HOCTSMM U €ro MOrpeiHOCTb. IHTePHosLys ¢ UCTO/b30BaHHEM KOHEYHBIX Pa3HOCTeH.
KoHeuHble pa3HOCTH 1 MX CBOHCTBA. MIHTeproNsLiHOHHBI MHOrOuIeH HbIOTOHA C KOHEUHBIMM Pa3HOCTSMU U
€r'o MorpeHoCTb. AnnpchuMauml q)yHKLU/Iﬁ METO/I0M HaUMEHBILIUX KBa/|paToB.
Pa3pen 3. ¢ cucrem anr KHX i. HopMbI BEKTOPOB M
2 4 MarpuL|. OBYC/I0BNIEHHOCTS 33/laUi YUC/IEHHOTO PeLleHHst CUCTEeM JIMHEHHBIX anreGpaunyecknx ypaBHeHHi. 22 10 6 4 12 20 20
MeToy TPOroHKH. MeTog| poCToii UTepaLyu U ero CXOAUMOCTb.
Paspen 4. UncienHoe Auqlqlepenunpaaanue M YHC/IeHHOe HHTerpHpoBaHue QyHKImi. YncnenHoe
2 4 TabAuYHO. Ocuosuue PasHOCTHBIE OPMY/IbI YUCIEHHOIO 17 9 6 3 8 20 20
qncneHHue MHTerpup ) , 3a/]aHHBIX TaGMMuHO. OCHOBHBIE
Knagpa'rypuue (hOPMYJIBI YHC/IEHHOTO UHTET
Pasjien 5. Unc/ieHHBIE METOABI P W i 1 cucrem. Metog HetotoHa
2 4 é 0 pereHus %) it cum‘eM M ero cxouMocTh. MoguduKaluu MeTosa 14 3 2 1 11 20 20
HelotoHa.
Paspien 6. UncienHoe pemnenne 3ana-m Kowuu st 061 i
2 4 3apiaua Kot st 06 0ro 1-ro ropsyiKa. UHC/IeHHbIe METOzbI 30 14 10 4 16 20 20
3ajauu Ko, Metozet PyHre Ky'n'u
Bcero 3a 4 cemecTp 108 51 34 17 57 100 100
Bcero no gucuunanHe 108 51 34 17 57 100 100
3.2. AyANTOPHBIN NPAKTHKYM
O0neMm,
Ne Homep u HauMeHOBaHUe
Tema NpakTHYeCKOro 3aHATHSA ayp.
n/n paspena JUCHUIINHBI
4acos
1 Pa3nen 1. DnemenTapHasi Teopusi  ([IpakTuueckoe 3aganue Nel. OnpeesieHre abCOMOTHOM ¥ OTHOCHUTE/IbHOM MOrPeLHOCTel 1
TOrpeLHOoCTe. NpUOMDKEHHBIX urcen. OneHKa MorpenHocTeil GyHKIMiA. IIpaBuia OKpyT/IeHusI.
[TpubmmKEHHOE BHIUKMC/IEHUH (QYHKLIMI C TOMOLI[bI0 HHTEPITO/SILMOHHOTO MHOTOY/IeHa
2 Paszen 2. TIpHGIKeHIe HeroToHa ¢ pasgenéHHbIMU pasHOCTAMHU. [TocTpoeHue armnpoKCUMUPYIOLLero MHorouiexsa 1-| 2
. Aer . 1ip i 1 2-H cTereHu [st 3ajaHHOM Tab/IMYHO (YHKI{MH METO/0M HaUMEHBIIINX KBa/jpaToB.
yHKLMIA. ~ = =
3 [MTocTpoeHw e anmpoKCUMUPYIOLLIEro MHOTOWIeHa 1-i u 2-i cTerneHu AJist 3ajaHHON TabIMYHO >
(YHKL[FIM METOZ[OM HalMeHBIIIHNX KBaZipaToB.
Pazzen 3. UncenHoe peiieHre  |PeleHne cucTeM JIMHEHHBIX aarebpanuecKux ypaBHEHHI METO/[OM ITPOTOHKH ¥ METOZO0M
4 |cucteM JIUHEHHBIX ripoctoit utepayuu B nakere MATHCAD. ViccniefjoBaHHe CXOAMMOCTH MeTOzia IPOCTOM 4
asrebpanyecKux ypaBHeHHA. uTepaIu
5 Paspen 4. YucnenHoe Pacuét 1o pasHOCTHbIM (opMy/aM urc/ieHHoro auddepeHpoBanus Aas 1-i u 2-i 1
[ depeHLIpOBaHNE 1 ripousBofHoM B nakere MATHCAD
6 UMCIeHHOe UHTErpPUpOBaHe PacuéT 110 KBa/jpaTypHbIM (opMy/iaM MPsIMOYTOIBHUKOB, TparieLyii, napabos B nakeTe P
QyHKLHiA. MATHCAD. OrieHKa NorpeniHocTeii KBaipaTypHbIX (hOpMYII.
Paspen 5. UncneHHble MeTOZBI
7  |pelleHust HeMMHEHHBIX ypaBHeHUH | MeToy HetoToHa 1 ero MoguduKaryu. 1
U CHCTEM.
Pazgen 6. UncneHHoe pelileHue o
UucieHHOe pelileHue 3a/aunt Ko /11 06bIKHOBEHHBIX uiddepeHIanbHbIX YpPaBHEHHH B
8  |3amauu Komu 1151 06bIKHOBEHHBIX 4
. |makete MATHCAD.
i depeHIaNbHBIX YPaBHEHHUH.
Bcero 3a 4 cemecTp 17
3.3. CamocrosTenbHas padora cryaenra (CPC)
Ne Oo0bem,
W Homep 1 HauMeHOBaHHMe pa3/jeia JUCHMIUIMHDI Copepxanue yueGHOro 3ajaHus 4acoB
Oripefieniervie abCOJTIOTHOM U OTHOCHTEJTHHO# MOTPEITHOCTeH
1 |Pa3gen 1. DneMeHTapHasi TeOPHs MOTPEIIHOCTeH.  |MPUOMDKEHHBIX yrcen. OLieHKa norpelHocTei pyHkumil. [1paBuna 3
OKpYIJIeHHs1.
2 |Pasgen 2. [Ipubmmkenue QyHKLIHIA. [Ipubmokenue GyHKLuI. BbiroHeHHe MPaKTHUeCKOTO 3a/IaHust 7
Paszen 3. YucsieHHoe pellieHre CUCTeM JIMHeHHbIX . .
3 o Yuc/IeHHOe pellieHHe CUCTeM JIMHeHHBIX anrebpanyeckux ypaBHeHHH 12
anrebpanuecKux ypaBHeHHH.
4 Paszen 4. YucnenHoe quddepeHIpoBaHue U YucnenHoe guddepeHLipoBaHre U YMCIeHHOe UHTerpupoBaHye 8
YHC/IeHHOe UHTerprpoBaHye GyHKIHI. GbyHKIWiL.
5 Paspen 5. UucneHHble MeTO/bl pellieHust Pasgnen 4. UncsieHHbIe MeTO/[bI PellleHHs] He/TMHeHHbIX YPaBHeHUH U 1
He/IMHelHbIX YpaBHEeHUI U CHCTeM. CUCTEM.
6 Pazzen 6. UncnenHoe perenve 3agaun Ko st |. UncenHoe pererue 3azauu Kot /y1st 06bIKHOBEHHBIX 16
00BIKHOBEHHBIX Ar(depeHIuaabHbIX ypaBHeHUH. | auddepeHIanbHbIX YPAaBHEHHH.
Bcero 3a 4 cemecTp 57
4. ®OPMBbI KOHTPOJIAA OCBOEHUSA JUCIIUIL/INHBI
CEMECTP HEJE/I1 CEMECTPA
1 2 3 4 5/ 6 7 8 9 10 11 12 13 14 15 16 17
4 BI13 BII3 [Ap | BII3 BII3 | AP | BII3 BIT3 BII3 | OP nud. 3au.
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YcnoBHble 0603HaueHNsT:
e [P — nuarHocTrueckas paboTa;
o BII3 — Bonpocel/3aanus no temam I13;
o nud. 3au. — fudbepeHIPOBaHHbIN 3aUeT.

TeKynmi’[ KOHTPOJIb YCII€BA€MOCTH CTYJ€HTOB IIPOBOAUTCA B JUCKPETHBIE BpeMeHHbIe NHTEPBaJIbl B C/IeYIOIUX cbopmax:

[UarHoCcThUueckas pabota;
BOIPOCHI/3a/jaHus 110 TeMam I13.

ITpoMexyTo4Has aTTecTaus POBOJUTCS B (hopMax:
uddepeHLIMPOBaHHBIN 3aueT.
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5. YAEBHO-METO/JJUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHUE
JUCIATUTAHBI

5.1. OcHOBHas MTepaTypa No AUCLMITIMHE:
1. A. A. TapacoB. . OCHOBBI BBIUHCIUTe/TBHON MaTeMaTtuku. CI16.: Y3a-Bo BI'TY "BOEHMEX" um. [I. ®@. YctunoBa, 2023, 96 3k3.
2. A. A. Tapacos. . OcHoBbI BbIUMCIUTeNBHOM MateMaTHKu. CI16.: U3a-so BI'TY "BOEHMEX" um. [I. ®. YctuHoga, 2023, 31. pec.
3. B. . Kupees. . UncieHHble MeTOZBI B prMepax 1 3afadax. CaHkT-IletepOypr: Jlans, 2022, 351. pec.
4. E. H. )Kugxos. . BeruncnurensHast MaTeMatrika. M.: Akagemusi, 2013, 15 9k3.
5. I1. I1. YepHycs, I1. I1. UepHycb. . UuCIeHHbIe METOABI U MX TIpuMeHeHue B Matlab. CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2018,
3J1. pec.
6. I1. I1. UepHycs, I1. I1. YepHych. . UnceHHble MeTOABI M UX prMeHeHue B Matlab. CIT16.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2018,
150 3k3.
5.2. lononHuTebHasA TUTepaTypa Mo JUCLIUIVIMHE:
He TpebyeTcsl.
5.3. Ilepuozuueckyie U3aHUS:

He TpebyroTCs.

5.4. TlepeueHb pecypcoB MH(OPMAI[HOHHO-TEIEKOMMYHHUKAITHOHHOM ceTr "VHTepHeT", He0BXOAUMBIX /IJIsi OCBOEHHMST NUCIIUTITAHBI, 3/IEKTPOHHbBIE
61O/IMOTEUHBIE CHCTEMBI:

1. https://urait.ru/ — I'naBHast — O6pa3oBarenbHas wiatdopma FOpaiit. 17151 By30B U CCy30B.;
2. https://math.ru/ — Math.ru;
3. https://repository.library.voenmeh.ru/jspui/ — ®yHpamenTanbHas 6ubmoreka BI' TY «BOEHMEX» um. [I.®. YcTuHOBA.
CoBpeMeHHbIe TTpodeccHOHaNBHBIE 6a3bl JAHHBIX:
1. https://rusneb.ru — HaupoHasnbHast anektpontast 6rbnuoreka (H3B);
2. https://cyberleninka.ru/ - HayuHast anektpoHHas 6ubnuoreka «KnbepieHrHKa»;
http://www.rfbr.ru/rffi/ru/library - TToHoTekcTOBast 3mekTpoHHast 6ubmoTeka Poccuiickoro dhonza GyHaMeHTaIbHBIX NCC/IEA0BAHUH.
WHdopmaloHHbIe CIIPAaBOYHbIE CUCTEMBI:
1. TexskcrnepT — MIHbOPMAaLMOHHBIN TOPTa TEXHUUECKOTro peryupoBaHus: Hopmel, paBuna, cTaHAapTsl PO;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l 'OCTos cobcTBeHHOM reHepanuu BI' TY
"BOEHMEX" um. [l. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranrIlnoc- nHGOPMAIMOHHBIH MOPTAa IIPaBOBOM HH(OPMALIIH.

5.5. TIporpammHoe obGecrieueHue:

1. Mathcad Prime 3.1;
2. Matlab 2015a SP1.

5.6. HbopManioHHbIe TeXHOJIOTHH:

B3anMozielicTBHe ¢ obyuaromumucs nocpeacrsom DUOC Moodle BI'TY «BOEHMEX» um. [I.®. YcTuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHUAII/INHBI

6.1. JIeKLIIOHHbIE 3aHATHS:
CrielMaTM3UpOBaHHbIe TPeOOBaHMS M0 000PYJOBAHUIO OTCYTCTBYIOT; ayJUTOPHS C TI0CaZ0YHBIMH MeCTaMU 110 KOJIMUECTBY CTYEHTOB;

Jl0CKa.
6.2. IIpakTHUYeCKHe 3aHATHUS:
1. AyquTopwsi C YMC/IOM TIOCAZI0UHBIX MECT He MEHBbIIe KOJTMUeCTBa 00yJaroIiuXcs;

2. Mathcad Prime 3.1;
3. Matlab 2015a SP1.

6.3. IIpouee:
1. pabouee MecTO mperogaBaresisi, OCHallleHHOe KOMITbIOTEPOM C JOCTYIIOM B VIHTepHerT;
2. paboure MecTa CTYZ€HTOB, OCHaIljeHHbIe KOMITbIOTePAaMH C ZIOCTYTIOM B VIHTepHeT, pe/jHa3HaueHHbIe /1S PAaOOTHI B 3/IeKTPOHHOM

obpa3soBare/bHOI cpefe.
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TIpunoxenue 1
K paboueii porpaMme JHCLHILTHHBI
BBIUMC/INTE/IBHASI MATEMATHUKA

AnHoTanus paboueii MporpamMMsI

JucyynimHa BBIYMC/IUTEIBHASI MATEMATHUKA siBisieTcss  AUCLMIUVIMHONM 06s3aTe/IbHOM uyacTH G/oka 1 Tmporpammel
MOArOTOBKY 10 HaripassieHuto 12.03.03 domoHuka u onmouHgopmamuka. JucuunavHa peanusyetcs Ha (akynsrere O EcTecTBeHHOHayUHbIN
BI'TY "BOEHMEX" nm. [].®. YcruHoBa Kadeapoit O6 BBICIIAA MATEMATHUKA.

JlucuuriiHa HatjesieHa Ha OpMHUpPOBaHHe KomnemeHyuii:
OIIK-4 criocoBGHOCTh HCIO/IB30BaTh COBPEMEHHbIE WH(OPMALMOHHBIE TEXHOJOTMM M TPOrpaMMHOe o0ecrieueHue MpHU pELIeHUd 3a/au
ripotheCCHOHABHOM fIesITe/TbHOCTH, Cob/Trofiast TpeboBaHust HH(POPMAIMOHHOM 6e30IacHOCTH;
TICK-2.1 criocoBHOCTh K aHa/IU3y MOCTAB/IeHHOMN 3a/jaul UCCIIEA0BAHUM B 06/1aCTH (POTOHUKH ¥ ONITOMH(OPMATHKH.

Copiep>kaHue JUCLUIUIHBI OXBaThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C (JOPMUPOBaHMsI HABBIKOB TIOCTPOEHUS] MaTeMaTH4YeCKux Mogeseil. Llens -
pa3BUTh y CTY[EHTOB L[eJIOCTHOe IIOHHMaHHe CBsi3M MeTOZ0B MareMaTW4eckoro aHaau3a U aJropuTMOB peanM3allidl 3THX MeTOZHOB
MIPOrpaMMHBIMU TIPUIOKEHUSIMU. [IUCLIUIUIMHA TpefiHa3HavyeHa /il ()OPMUPOBAHMS HaBBIKOB TTOCTPOEHHS MaTeMaTH4eCKHUX MOZesiel, HOCUT
IPaKTHKO-OPUEHTHPOBaHHbIN XapakTep.

TIporpaMMoii AUCLIMIUTMHBI TIPEAYCMOTPEHbI CIEAYIOLKE BUABI KOHTPOJIS:
TeKyIuii KOHTPOJIb YCIIEBAEMOCTH CTY/AEHTOB NPOBOJUTCS B JUCKPETHBIE BDEMEHHbIE MHTEPBa/Ibl B CIEAYIOLIUX GopMax:
e [QMarHOCTHYecKast pabora;

e BOIpOCHI/3afaHus1 1o TeMam [13.

ITpoMeKyTouHas aTTecTalus IIPOBOJAUTCS B hopMax:
o nuddepeHIIPOBAHHBIH 3a4eT.

O611jast TPYAOEMKOCTh OCBOEHMUS AUCLIMIUTMHBI COCTaB/sieT 3 3.e., 108 u. IIporpaMmoli AUCLUIUTHHBI TIPEAYCMOTPEHBI JIEKIIMOHHbIE 3aHATUs (34
4.), Ipaktrueckue 3ausTus (17 4.), camocrositesibHast pabora cryzenra (57 u).
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TIpunoxenue 2

K paboueii porpaMme JHCIHILTHHBI
BBIUMC/INTE/IBHASI MATEMATHUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHMA

PekoMeH/JAI[UHU M0 0CBOEHUI0 AUCLUIIMHBI JJISI CTYA€HTa

TpyA0EeMKOCTb OCBOEHUS JUCLUIUIMHEI cocTansieT 108 u., u3 HUX 51 4. ayAUTOPHBIX 3aHATHH, ¥ 57 4., OTBeZIeHHbIX Ha CAMOCTOSITE/IbHYIO

paboTy cTyzeHTa.

PeKOMEHAaL[I/II/I 10 pacripejesieHuo y‘{EGHOFO BpeMEHH 110 BUJaM CaMOCTOSITe/TbHOMN pa6OTLI W pasfiesiaM JUCLHUIVIMHBI IIpUBEJI€HbI B

Tabsrie.

KOHTpO/Ib 0CBOEHMSI AWCLIMIINHBI TIPOM3BOAUTCS B COOTBETCTBUM C IToN0KeHHEeM O TeKylleM, pyOeXXHOM KOHTpOJIe YCIieBaeMOCTH U

MPOME>KYTOUHO# aTTecTaluy 00yYarommxcs.

@DOopMbI KOHTPOJIS ¥ KDUTEPUH OLIeHHBAHKS NIPHBe/ieHbI B PUIoKeHNH 3 K Paboueli mporpamme.

HaumeHoBaHue pagoTbi

Pexkomenjiyemas iMTeparypa

TpyaoeMKOCTB,
yac.

Paspen 1. DnemMeHTapHas Teopusi MOrPeLIHOCTEN.

OripeziesieHne abCOFOTHON U OTHOCHTETBHOM MOTPEeIHOCTel
pubMKEHHBIX urces. OLieHKa MorpeIHocTel QyHKIUI.
I1paBuna OKpyT/IeHHs.

E. H. )Kuzkos. . BerunciurenbHas Marematuka: M.: Akazfiemus,
2013 (BBezeHue)

A. A. Tapacos. . OCHOBbI BEIYHC/IHTENBHOM MareMaTiku: CI16.:
M3p-8o BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2023 (1, 2)
B. . Kupees. . UncieHHble MeTO/bI B TIpUMepax M 3ajadax:
CankT-Iletep6ypr: Jlanb, 2022 (I'1 1)

I1. I1. Yepnycs, I1. I1. YepHyCh. . Unc/1eHHbIe METOABI U UX
npumMeHenue B Matlab: CII6.BI'TY "BOEHMEX" um. []. ®.
YcrunoBa, 2018 (1)

A. A. Tapacog. . OCHOBBI BEIYMC/IUTENBbHOW MaTteMaTrku: CII6.:
W3p-so BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2023 (1, 2)
II. T1. YepHycs, II. I1. YepHych. . UuceHHbIe METOABI U UX
npumenenue B Matlab: CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2018 (1)

Wroro no

pasgeny 1

Pazpen 2.

ITpuommwkenue GpyHKIMA.

IMpubmokeHne GyHKLMIL. BbINONHeHHe TPAKTHYeCKOTro
3a/jaHust

E. H. J)Kuzkos. . BerunciurenbHas MaremMaTuka: M.: Akasemus,
2013 (2)
B. 1. Kupees. . YuceHHble MeTO/bl B IDUMepax U 3afiauax:
Cankr-Iletepbypr: JlaHb, 2022 (2, 3)

A. A. Tapacos. . OCHOBbI BEIYMC/IUTENBHOM MarteMaTiku: CI16.:
Wsp-so BI'TY "BOEHMEX" um. . ®. YctuHoBa, 2023 (3, 4,
56,9)

I1. TI. YepHycs, I1. I1. YepHych. . UnCIeHHBIE METOABI U UX
npumenenue B Matlab: CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2018 (2, 3, 4)

A. A. Tapacos. . OcHOBbI BbIYMC/IUTENBHOM MarteMaTiku: CI16.:
Wsp-so BI'TY "BOEHMEX" um. . ®. YctuHoBa, 2023 (3, 4,
56,9)

I1. TI. YepHycs, I1. I1. YepHych. . UHC/IeHHBIE METOABI U UX
npumenenue B Matlab: CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2018 (2, 3, 4)

Wroro o

pasgeny 2

Pa3paen 3. Unc/ieHHOe peilieHHe CHCTeM JIMHEHHbBIX aredpandyecKux ypaBHeHUH.

UuC/IeHHOe pellieHHe CUCTeM JIMHEHHbBIX anrebpanyeckux
ypaBHEHHH

II. T1. YepHycs, II. I1. YepHych. . UuceHHble METOABI U UX
npumenenue B Matlab: CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2018 (5)

I1. I1. Yepnycs, I1. I1. YepHyCh. . Unc/1eHHbIe METOABI U UX
npumMeHenne B Matlab: CIT6.BI'TY "BOEHMEX" um. []. ®.
YcruHoga, 2018 (5)

B. . Kupees. . UucieHHble MeTO/bl B IpUMepax U 3ajadax:
Cankr-ITetep6ypr: Jlans, 2022 (5)

E. H. )KugxkoB. . BeiunciurensHasi MateMatvka: M.: Akagemus,
2013 (1)

A. A. Tapacog. . OCHOBBI BEIYMC/IUTENbHOW MaTteMaTrku: CII6.:
W3g-Bo BI'TY "BOEHMEX" um. [1. ®. YcruHoBa, 2023 (7)
A. A. Tapacog. . OCHOBBI BEIYMC/IUTENbHOW MaTteMaTrku: CII6.:
Wsg-Bo BI'TY "BOEHMEX" um. [1. ®. YcruHoBa, 2023 (7)

12

Wroro no

pasgeny 3

12

Paspen 4. YucienHoe auddepeHIpoBaHNe H YHCIeHHOE HHTerpupoBaHue (GyHKI{UI.

UncsieHHoe AudpepeHIIpOBaHNe 1 UHC/IEHHOe
WHTerprpoBaHye QyHKINH.

I1. TI. YepHycs, I1. I1. YepHych. . UHC/IeHHBIE METOABI U UX
npumenenue B Matlab: CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHosa, 2018 (7)

B. 1. Kupees. . YuceHHble MeTO/bl B IPUMepax U 3afiauax:
Cankr-Iletepbypr: Jlanb, 2022 (4)

A. A. Tapacos. . OcHOBbI BbIYMC/IUTENBHOM MarteMaTiku: CI16.:
M3p-Bo BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2023 (10,
11)

A. A. Tapacos. . OCHOBBI BEIYMC/IUTeNBEHON MaTteMaTrku: CII6.:
WUsp-so BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2023 (10,
11)

II. I1. YepHycs, I1. I1. YepHych. . YucaeHHbIe METOABI U UX
npuMeHeHre B Matlab: CII6.BI'TY "BOEHMEX" um. []. @.

11
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YcrunoBa, 2018 (7)
E. H. )Kugxkos. . BerunciurensHast MateMatvka: M.: Akagemus,
2013 (2, 3)

Wroro no paspeny 4

Pamen 5. UncnenHbie MeTOo/bI pelieHus HeJIMHeNHHbIX ypaBl-lel-mi»i H CUCTEM.

Paszien 4. YucneHHble MeTO/IbI PellieHUs] HeJTMHeHHBIX
YpaBHEHUI U CUCTEM.

B. . Kupees. . UucsieHHble MeTO/bI B TIpUMepax U 3ajadax:
CankT-ITetep6ypr: Jlaub, 2022 (6)
E. H. )Kuzkos. . BerunciurenbHas MaremaTuka: M.: Akaziemus,
2013 (4)

I1. TI. YepHycs, I1. I1. YepHych. . UHCIeHHBIE METOABI U UX
npumMeHenne B Matlab: CI16.5I'TY "BOEHMEX" um. []. ®.
YcruHoBa, 2018 (6)

I1. I1. YepHycs, II. I1. YepHych. . UucneHHbIe METOAbI U UX
npuMeHenre B Matlab: CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2018 (6)

A. A. TapacoB. . OCHOBBI BEIYMC/IUTENBHOM MareMaTHKu: CI16.:
Wsp-so BI'TY "BOEHMEX" um. [l. ®. YcruHoBa, 2023 (8)

11

Wroro no paspeny 5

11

Paspen 6. YUncnennoe pemenne 3agaun Koumu A1 00bIKHOBeHHBIX i depeHIMATBHBIX YPAaBHEHHH.

. UncreHHoe peliieHue 3aauu Kortiut /151 06bIKHOBEHHBIX
nuhepeHIaNbHBIX YPaBHEHHH.

E. H. )Kuzkos. . BeruncivrenbHas MaremaTuka: M.: Akazfemus,
2013 (6)

II. I1. YepHycs, I1. I1. YepHych. . YucIeHHbIe METOABI U UX
npuMeHeHe B Matlab: CII6.BI'TY "BOEHMEX" um. []. ®.
YcrunoBa, 2018 (7)

A. A. Tapacog. . OCHOBBI BEIYHC/IUTENbHON MaTteMaTrku: CII6.:
WU3p-o BI'TY "BOEHMEX" um. [l. ®. YcruHoBa, 2023 (12)
A. A. Tapacog. . OCHOBBI BEIYMC/IUTENBbHON MaTteMaTrku: CII6.:
WU3p-o BI'TY "BOEHMEX" um. [l. ®. YcruHoBa, 2023 (12)
II. T1. YepHycs, II. I1. YepHych. . Uuc/eHHbIe METOABI U UX
npumenenue B Matlab: CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2018 (7)

B. 1. Kupees. . UncieHHble MeTO/bI B IpUMepax U 3ajavyax:
CankT-Iletepbypr: Jlanb, 2022 (7)

16

Wroro no pasgeny 6

16

12
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TIpunoxenue 3
K paboueii nporpaMme JHCIHILTHHBI
BBIUMC/IUTE/IBHASI MATEMATHUKA

®OH/] OHEHOYHBIX CPEJICTB

CDOH'Z[ OLIeHOUHBIX CPe/ICTB, MO3BOJIAOLIME OLIEHUThL Pe3y/IbTaThbl 06yquI/IH 1o AaHHOI‘/II AUCHUIIIMHE, BKIIFOUAOT B cebst:

e [MarHoCTHYeckas pabora
e BOIpOCHI/3afaHus 1o TeMam [13;
¢ nuddepeHIPOBAHHBIN 3a4eT.

Kputepuu onieHuBaHus

Juarnocruueckas paéora
[narHoctrdeckast pabora npoBoguTcst B popme Tecta B SUOC Moodle:

e IIpY NPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTaLys;
 IIpY NIpaBU/ILHOM OTBeTe Ha 60% BompocoB U Oosiee - aTTecTaLyst.

Bonpocel/3aganus no remam I13

BhInosiHeHHe KOHTPOJIBHBIX MePOIPUSITHEA 110 TeMaM MPAKTHUeCKUX 3aHATUH U CaMOCTOSTe/IbHON paboThl, KOTOpble 0OBSIB/AIOTCS B
Hauajle ceMecTpa C yKa3aHHeM 0aji/ioB 3a MX BBINOJHEHHE B COOTBETCTBUM C TEXHOJIOTMUECKOH KapToi Kypca.
O6pasLibl BOIIPOCOB U TEXHOIOTMUYeCKKe KapTel MOXKHO Haiiti B YMK auctunnussl 1 OVIOC Moodle.

JMuddepenupoBaHHbIi 3aueT
OueHKa "3auTeHO-y/0BJIeTBOPUTEIBHO" BBICTAB/ISIETCS, eC/T HabpaHo oT 51 1o 74 6asioB B COOTBETCTBHU C TeXHOJIOTMUYECKOH KapToi

Kypca.
OrieHKa "3a4TeHO-XOPOLLO" BBICTAB/ISETCS, €U HabpaHo oT 75 70 84 GaslyioB B COOTBETCTBHH C TEXHOIOTMUECKOH KapToit Kypca.

OueHKa "3auTeHO-0T/IMYHO" BBICTAB/IAETCS, €C/Id HabpaHo oT 85 6aiioB B COOTBETCTBUU C TEXHOJIOTMUYECKOM KapToi Kypca.
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IMacriopt (oH/A OL|EHOYHBIX CPe/CTB

KYPC

CEMECTP

HaumeHnoBanue pa3fesioB M JUAAKTHYECKHUX eJUHHUL]

BCEI'O

AyauTOpHBIE 3aHATHSA
B KOHTAaKTHOH (opme

BCEI'O
Jlekuuu
IIpakTHueckue
3aHATHSA

CamocTosTe/ bHast
paboTa cTyjeHToB

dopmupyemas
KoMIeTeHIusA, %

OIIK-4

IICK-2.1

HAVMEHOBAHUE
OLIEHOYHOI'O CPEJCTBA

Paspen 1. DneMeHTapHas TeOpHs NMOrPeIHOCTeH.

=
(=}

Bonpocsl/
3a/laHust
T10 TeMaM
113

Pazpen 2. Ipubmnkenne GpyHKIui.

19

12 8 4

10

10

Bonpocsy/
3a7laHust
T10 TeMaM
113

Pazgesn 3. Yuc/eHHOe pellieHHe CHCTeM JTMHeHHbIX
anreGpanyecKHx ypaBHeHHI.

22

10 6 4

12

20

20

Bormpocsl/
3a/]aHusT
T10 TeMaM
113

Paspen 4. Uncnennoe augdepeHnyupoBanue u
YHC/IeHHOe HHTerPHUpPOBaHue (pyHKIMH.

17

20

20

Bonpocsl/
3a7laHust
T10 TeMaM
I3

Paspesn 5. Unc/ieHHbIEe MeTO/bI pellieHNsT HeJINHeHHBIX
YPaBHeHMH M CHCTeM.

14

11

20

20

Bonpocsl/
3a/laHust
T10 TeMaM
113

Pazpaesn 6. YucneHHoe pemenue 3afaun Komu g
00bIKHOBeHHBIX Au((epeHIaTbHBIX YPaBHEeHUH.

30

14 10 4

16

20

20

Bonpocsy/
3a7laHust
T10 TeMaM
113

Bcero 3a 4 cemecTp

108

51 34 17

57

100

100

Bcero mo AucHUIIMHEe

108

51 34 17

57

100

100

14
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Kpurepun orjeHuBaHusA

OIIK-4
Bonpocbl 0mKpbimoz2o muna:
Nel
3amucaTh KBagpaTHuHOE yKIoHeHHe D(a, , a;) B Touke (X,V) AT IPHOTHAKAKOMIEr0 MHOTOYIeHA
F| (x)=a,+a,; X B MeTo/Ie HAUMEeHBIIIHX KBaJIPaTOB.
Ne 2
VKakHTe, Kakoe CIeIylolnee NPHOIHKEHHE X, 10 METOAY IIOIOBHHHOT'O JelIeHHA K KOPHIO YPaBHEHHA
pl
v =Xx" —2 Ha otpeske [0:2] MOTYIHTCA, ECTH HYIEBOE IIPHOTHKEHHE x, =1.
Ne 3
Hna ¢yaxmaa f(X)=?+ 3x—4 IpH HaYaThbHOM HPHOMIDKEHHH x, —0 BEIYHCIHTL CIEIVIOIIeS
IpHOIIKeHHe o MeToay HeroTOHA
Aper= 20— ) (x,) . k=0.12....
[l
Ne 4
n
BBIMHCIHTD HOPMY HAH =max )’ ‘a,.k‘ Marpmier ,_(1 2.
1Sisy “=i 11 =
i=1 3 -1
Ne 5
BBIMHCIHTE METOAOM NPOCTHIX HTEPAITHH IPHOMIDKEHHE K PEIISHHI0 CHCTEMB] THHEHHBIX
anredpaHdecKHX YpaBHEHHH,
fx:Z—ij
|y=1+03x
o 2
€CIIH HyJI€BO€& MIPHOTIKEeHHE
1
Ne 6
ITo kakoit hopMyIe BEIYHCIASTCA CKATAPHOE IPOH3BeAeHHe QYHKIMIE £ =sinx H g = X°.
HHTETPHPYEMBIX ¢ KBaIpaToM Ha oTpeske [-1.2]?
Ne 7
OmnmcaTh BHI MPHOTMKEHHOTO PEITeHHA ( BEKTOP, TaOIHIIA, YHCTI0, YTO OVET BXOIHTH B 3TH 00BEKTHI),
KOTOPO€ MOIydaeTcA B pe3yibTaTe IIPHMEHEHHA METO/Ia CETOK K YPABHEHHIO B JaCTHBIX ITPOH3BOIHBIX
BHIA
02U dx
— =a(x.t)—, U=U(x.t
dx? ( ')at' (x.0)
Ne 8
CocTapHTh CHCTEMY JTHHEHHBIX YpaBHEHHH A4 HaX0KISHHA TapaMeTPOB IHHSHHOH MOOEIH Yy = ax +
b, ecu 1nA nepeMeHHBIX X H Y HMEET MECTO COOTBETCTBHE!
X 1 2 3 4
Y -1 |1 2 5
Ne 9
BrimcaTs uepes ko3¢ duiaeHTs MHOTOUIeH Yebsimesa T (X), HCHIOIB3YA OMpeIeTIeHHe
T,, (x)=cos(narccos x) u pekyppeHTHyto bopmyny T, (x)= 2xT,,_1(X)-Tp,—» (x). n=23..... To(x)=1,
Ty(x)=x..
Ne 10
CropoHaKyOa g =2 +0.3. OIEHHATE ¢ ToMOINbI0 (G epeHITHATa aOCOTIOTHYIO IOTPEITHOCTD
BBITHCIIEHHA IUTOINATH [TOTHOH MOBEPXHOCTH KyOa.
Bonpocbl 3akpbimo2o muna:
Nel
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BEMHCIHTE a0COII0THYIO IOTPEITHOCTE, BOSHHKAIOIMYIO BCISACTBHE 3aMEHBI TOYMHOT0 3HAUCHHA
2
a:% MPHOIIKEHHBIM 3HAUEHHEM g =0(.7.
1. 0.03
2. -0,03
1
3. —
30
1
4, -
30
Ne 2
OmnpeenuTh, Kakad KpHBasA MoKeT OBITh TpadHKOM alredpaHdecKoro HHTEPIOIAIHOHHOTO
MHOTOYJIEHAa HaHMeHbINeH CTeNeHH, HaiHaeHHoro o touxkamM A.b.B.I.
Vxaszate HOMEP BepHOTO OTBETA.
A e !
1 s E »
5 .
2 A s ‘
T
B .
3 A :
; 6
-
4 A B )
B
Ne 3
ITone3ysck TeopeMoil o0 Kpyrax IepmiroprnHa, HaiiTi BEpXHHE N HIGKHIE ONEHKH I
BEIIECTBEHHBIX COOCTBEHHBIX 4HCeN A, A, MATpHIBI A= @ _11)
1 2221, <0, 1<4, <3
2 -1<4; <0, 1<4; <3
3 253, <1, 14, <3
4 L 2<), <1, 14,4
Ne 4
BrraucIHTE ¢ MOMOIIBIO MeTo/1a [ aycca OTNpeIeTHTenb MaTPHITEL
2 3 4
A=|5 -2 1
1 2 3
1 10
2. -10
3. 2
4 0
Ne 5
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Hcmonnb3yd JOCTaTOYHOE YCIOBHE CXOIHMOCTH METO/IA PO CTHIX HTEPAITHii
|(p'(x) |<1._ X€ [a.b] nma HeMHHEHHOTO YpaBHEHHA

@(x)=0, ykaszatp pyHkimo ©(x)H HHTEepBan [a,b] ANA KOTOPEIX METO HTEpAlHH CXOTHTCA.

—, X
1. e(x)=e™, xe [0.1]
7 o(x)=e . xe [0.1]
— 9X
3 o(x)= 2% | xe [0,1]
4. o(x)= 10%, xe [0.1]
Ne 6
VCTaHOBHTE COOTBETCTBHE MEKIY () OPMYIaMH UHCICHHOTO HHTETPHPOBAHEA H COOTBETCTBYOIIHMHA HM
HA3BAaHHAMH MeTOX0B. MeTomsr:
1. Merton 1eBBIX IPAMOYTOIBHHKOB
2. Metox cpeIHHX IPAMOYTOIBHHKOB
3. Metog Tpanenni
4. Metog CuMmcoHa.
DopMyIEL:
b h — —
A [P (Pl + 4 D (x,0) + 2 DI G + Flu)
b h -
B. [/ f(x)dx~ - (f(xg) + 2 TP fx) + fx))
b -
N LR = Y e
b -
I. T F()dx % h- TP F (=)
Ne 7
VKasaTk IOCIeI0BATEIBHOCTS AcHiCTBHI IpH MOHCKe KOpHA ypasHeHma F(x)=0 Ha
1pomexyTEe [a,b] MeTomoM nomoBHHEHOrO AemeHHA
A) BEIOpATH TOT U3 OIyYeHHBIX HHTepBaioB [a,c] u [c.b]. Ha KoHIax KoToporo (yHKIHA HMeeT
IPOTHBOIIOIOKHEIE 3HAKH
B) HaiitH cepeanHy c mpoMexyTKa [a,b]
C) BBIOpATh TOUHOCTE PACUETOB €
D) nmpomo/mnTs aIropAaT™, IOKA JIHHA OUepeJHOT0 HHTEpBala He CTAHET MEHBIIIE &
Ne 8
Jlns tabamaHo 3amanHoi Gyskimm y(0)=1.1 ; y(1)=2.2 : y(2)=3.3 HaiiTH 10 IIeHTPaIbHOI
(cHMMETPHYHOH) (hopMyIIe YHCIEHHOTO THD (P epeHITHPOBaHHA NPHOIKEHHOE 3HAYEHHE TIPOH3BOIHOM
y (D).
1 1
2 1.1
3 2
4 1.34
Ne 9

s
Haiitn npudmmskeHHOS 3Ha9eHIe HHTeTpana f ¢ sinx dx ¢ momoIbio (OpPMYIIET TPAIIEIIHIL, 3aMeHIB

KPHBONHHENHYIO (UTYDY, OrpaHIYeHAYIO TpadgukoM dyHKINH, ockto OX mopamemm X =0 n x = %
oIHOI Tpamereii. )
L. T
2. 107
3 /4
4 4n
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Ne 10 CoCTaBITE HHTepIOIANNOHHEI MHOTOWISH II0 3HAYEHILIM QVHKIII B y31ax y(0)=10, y(1)=—5.
L. y=-15x+10
2. y=15x—5
3. y=x+10
4. y=x2+2x+3
MCK-2.1
BOnpOCbl OMKpbIMOoO20 muna:
Ne 1
OneHuTh, OVAET TH PE3yIhTAaT INPHOTIKEHHOTO BBUHCIECHHA M0 (OPMYIIe TPAMEIHI ILTOIAaIH
o rpadHKoM (GYHKITHH OOJIBINE, MEHBINE TOUHOTO 3HAYEHH HWIH PaBEH eMY?
Ne 2
Jna ypaBHeHHA X=0(X),Tae 0(X)= (4— e%*)/3. npH HadaTbHOM IIPHOTHAKEHHH X = 0 BEIYHCIHTD
CIeIyIoINee MPHOTIKEHAE METOIa MPOCTHIX HTEPAaITHit
X1 = 0(x), k=0,12,....
Ne 3
1 0 1 1
Beraucnuth HopMy BekTopa Ab,ecnd A=| —1 1 0 |, b=| 0 |, npHHAB 32 HOPMY
1 0 1 1
x|l =max; <izp | X;] -
Ne 4 .
SIBNAtOTCA TH TaHHble QyHKIHH Y = sIN(1X) H ¥ =1 opToroHalbHEIMHHa OTPE3Ke
[-2:2]?
Ne 5
[Tonp3yAck Teopemoil o Kpyrax [epmropnHa, HaiiTH BepXHHe H HIDKHHE OIEHKH U
2 1
BEINECTBEHHBIX COOCTBEHHBIX unicel A, A, MaTpHisr A= 1 1)
Ne 6
YKa3zaTh yCIOBHA N4 (YHKIHU ¢ (X) IIPH pellleHnH YPaBHEHNS X= ¢ (X) METOJ0M TIPOCTHIX
HTepanuil, IIpH KOTOPBIX 3TOT MeTo. MOKHO HCIIONB30BATh
Ne 7
‘YkazaTh 1ociIe10BaTeIbHOCTD 4 JIefiCTBHII IPH pelleHnH ypaBHeHNA v’ = f(X.y) , y(x,) =0
IIpHOIIKeHHBIM MeTOI0M Jillepa
Ne 8
1YKka3arh Te CBOIICTBA, KOTOPEIMH 00J1a/JaeT HOpMA 3IeMeHTa BeKTOPHOT0 IPOCTPAaHCTBA!
|
Ne 9
VKa3aTh [10CIeJ0BaTeIbHOCTS 4 efiCTBHUII [IPH pellleHNH ypaBHeHNd {(X)=0 MeTo10M IPOCTHIX
HTeparnuii:
Ne 10

VKa3aTh YCIOBHE, KOTOPOMY YIOBIETBOPSIOT COOCTBEHHEIe icaa A, A, JTaHHOI MaTpHIIEI
4
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Ne 1l

Ne 2

Ne 3

Ne 4

Ne 5

Bonpocbl 3akpbimozo muna:

JIOKamI30BaTh KOPHH YPaBHEHIA e2* = 4-3X ¢ IOMOIIBI0 TPadirieckoro MeTola OTIeNeHIE KopHeit.
OmpeiemITh HHTEPBAI, B KOTOPOM HAXOIATCA 3TH KOPHIL.

L. [-1,1]
2. [0,1]
3. [1,2
4. . [0.4;0,6]
3i 1
J1sg MaTpHIlEl A= IIOCTPOEHH! Kpyru I'epiiropnaa
dy dp

Kakoe 13 uncen HE MoxeT OBITh COOCTBEHHBIM YHCIOM MAaTPHIIB! A?

1 3i
2 3+i
3 6+i
4 5+3i

2.
3.
4

Br16path paBIIbHOE COOTBETCTBHE MKy MeTOIaMH THCIEHHOTO pemeHns auddepeHnnansHbX
ypaBHeHHII H HOPAIKOM TOYHOCTH COOTBETCTBYIONIIEr0 MeToIa Ha BCceM IIPOMEKYTKe.

MeTomHI:

1.

Mertopx PyHre-KyTra

Merto[ Diinepa, 0OCHOBaHHEIII Ha 3aMeHe HHTeTpasa 1o (GopMyle cpeHHX IPAMOYTOJIEHHKOB
Mertop Ditnepa, 0OCHOBaHHEIIT Ha 3aMeHe HHTeTpalna 1o popMyie Tpamenuii

IIpocteiimuii MeTox Dilepa

ITopAgoK TOYHOCTH MeTo/1a:

Al

oW o

B.
C.
D.

4
VKa3aTk yCIIOBIE, KOTOPOMY YAOBIeTBOPAIOT COOCTBEHHBIE Tcaa A, A, NaHHOII MATpHIIE! [ .

A,=0, A,>0

2 A A, <0
3 A <0<4,
4 [V 3Toif MAaTPHIIEI BOOOIIE HET COOCTBEHHBIX TIICEN
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Ne 6

Ne 7

Ne 8

Icmone3ya A0cTaTOYHOE YCIOBIE CXOINMOCTH METOIa MPOCTEIX HTepaIrHii
||B]|<1, yka3zaTe MaTpHITy B, 118 KOTOpOIil MeTOI HTepartlil 1A cicTeMbl X=BX+c cXo1uTCA.
TIpussts ||B||= max Y-, Iby |
P IIB] 1<<E<<ﬂ2u—1 ik
Vkazate HOMEP BepHoTO OTBeETA.
1 0 -01 -05
B={-05 02 03
01 -03 01
3 0 -06 -05
B s[-05 05 -03
01 -03 01
3 0 -06 -05
B=[-05 02 03
01 -03 0.1
4 0 -04 —05
: B=[-01 02 03
n1 —n3 ni
IIponHTETPHPOBAaTE MeTOHOM Dilnepa
Ye+1= Vi T i, yi), k=0,1...
ypaBHeHIe 3’ =~1 ¢ HadamsHbIM ycnoBueM y(1)=1 Ha mpomexytke [1;1.2] ¢ marom £=0.1.
X
OmpeemITs, KakiM nonyantes sHadenne 1(1.2).
2.4
- yL2)=12+21.01
1. 11
21
v(1,2)=—+0.1
2 ) 12
3 ¥(12)=1+02-2+02%.2
4,

v(12)=1+0,2-2+0,2°

TIo kakoii 113 MEPEHIIICTICHHBIX HILKE

KBaJIPaTYPHBIX (DOPMYT MOXKeT OBITE IPHOIIDKEHHO BEIMIICTIEH
HHTEeTpan

1
f dx/Vx
(i
A) dopmyma Tpanemnii
B) dopMyna TeBEIX HPAMOYTONBHIIKOB
B) dhopMyna IpaBEIX IPAMOYTOIBHHKOB

I') hopMyna cpeJHIIX IPAMOYTOIEHHKOR

Y CTaHOBITHL COOTBETCTBIE MEK /Iy He3alloTHeHHBIMII g9elikaMi I yKa3aHHBIMH HIDKE MaTeMaTITIeCKIMII
00BEKTaMII:

CYTB METOJa HaIIMEHBIIIX KBaJIPpaTOB COCTONIT B HAXOKICHITHI KOBqJ{l]IIHIIeHTOB HpIIGJHDKaIOE[eFO

MHorowieHa C, 1IcX0Id 13 YCHIOBHA MHHIIMHIAIIIII KBAJPATIMHOT 0 YEIOHEHIIA A, NpPpHBOIAIIEMY K
HeOﬁXO}JIIMOMY YCIOBIK MHHIIMYMa D, B UTOI'E® BEIIOIHASTCA YCIOBHE B:

D@ x= [TFC) -y

2 20 _

a aj
3) min B(F(x) ~ v )*
1
4) F(xX)= ag tax+...ta, x"

20
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Ne 9

Ne 10

VKazarth, JU11 KaKoll MaTpHOEI IIEpEX0da B BrImonHeHO YCIOBHE CKOIHMOCTH METOIa IIPOCTERIX IITepaHIIfI

1T THHeTTHBIX clcTeM BHaa X=BX-+c, e npuuAth |[|B|| = 1m:§lx bl
=HEN
(1 5) 5 n_(0 09 _(07 03 (03 0.2
DB=(, 3)2B=(o5 o) ¥2=(o2 o5 B35 o4

Croponsl napamienemuneqaa = 2+ 0,3,b =1+ 0,01,c = 3 + 0,5. OnleHUTD ¢ MTOMOIIBIO
middepenIiiana abcoMOTHYIO TOTPENTHOCTh BRIUNCIeHNA 00b&Ma MapajIenenine/ia.

1,96

0,009

0,0015

6

w1
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