MHMHOBPHAYKH POCCHUH
(epepanbHoe rocyiapcTBeHHoe 010/pkeTHOe 00pa3oBaTe/IbHOE yUpeX/ieHHe BBICLIero 00pa3oBaHust
«BanTuiickuii rocyiapcTBeHHbIi TexHuueckuii yuusepcuter «<BOEHMEX» um. [I.®D. YcTuHoBa»
(BI'TY «BOEHMEX» um. [I.®. YcruHOBa)

YTBEPXIARO
IekaH dakynsreta

Margees I1.B.
(noamnuce) [)7(6]
« » 20__

PABOYAS ITPOI'PAMMA TN CHOUITVINMHBI
BbIYMC/INTE/IBHASA MATEMATHUKA

Hanpas/ieHue/criejia/1bHOCTb OATOTOBKH 09.03.01 MudopmaTUKa ¥ BEIYMCIUTE/IbHAA TeXHUKA

Cneunanmaunn/npotbnnb/ nporpaMMa noAroToBKH ABTOMaTPBl/lQOBaHHble CcHCTeMbI 00paboTKH HHQOQMBQ"" U ynipaBJ/IeHUs

YpoBeHsb BbiciIero oGpasoBaHust BaxkasnaBpuar
®opma obyuenus OuHas
®dakynbTeT W NHdopMaliioHHbIX H YIPaB/IAKIIHNX CHCTEM
Beinyckaromas Kadeapa 19 CUCTEM YIIPAB/IEHUSI M KOMIIBIOTEPHBIX TEXHOJIOT I
Kadeppa-pa3padoTuuk padoueii nporpaMmsl 06 BBICIITAA MATEMATUKA
a YACHI (110 Ha/IMYHI0 BU/IOB 3aHATHIA) °
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBUY C TPEBOBAHUSIMU ®EJEPAJTIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOT'O CTAHJAPTA BBICIHIEI'O OBPA3OBAHUS (@I'OC BO)

09.03.01 MindopmaTHKa ¥ BEIYHC/IHTE/IbHAsA TEXHUKA

roj Habopa rpymmb: 2024

IporpammMy cocTaBuIu:
Kadeznpa O6 BBICIIIAA MATEMATUKA

BenkoBa AHacracust JIeOHH/J0BHa, K.().-M.H., OLIeHT

Kadezpa O6 BBICIITASA MATEMATUKA
UYepnycs [1aBen [1aBnoBuY, K.T.H., JOL|eHT

ITporpamma paccMoTpeHa

Ha 3acefiaHy Kadezpbl-pa3paboTunka

paboueii nporpammbl 06 BBICIIIASI MATEMATUKA
3aBegyromuii kadezapoii Bunnuk I1L.M., A.T.H., foL.
ITporpamma paccMoTpeHa

Ha 3ace/|JaHUH BbIITycKatoleil Kadepbl

19 CUCTEM YIIPAB/IEHHA Y1 KOMITBIOTEPHBIX TEXHOJIOT U

3aBegytomuii Kadezpoii Marsees C.A., K.T.H., [IOLI.
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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-1 — crnoco6HOCTL NPUMEHSTh eCTeCTBeHHOHAYUHble U 001lerH)KeHepHbIe 3HaHHs, METO/|bl MaTeMaTHUeCKOro aHa/In3a ¥ MOZe/IMPOBaHus,
TEOpeTHYeCKOro U SKCTIIePUMEHTaIbHOTO HCCIe/JOBaHMs B TIPOdeCCHOHANTBHON [iesTebHOCTH

OIIK-9 — crioco6HOCTh 0CBAUBATh METOAUKU UCIIOIB30BAHYS IPOIPAMMHBIX CPEJCTB Zi/Isl PellleHusI IPAKTUUeCKUX 3aau

DOPMHUPOBAHHIO KOMITETEHLIMH CITY)KUT JOCTIDKEHHE CJIe/YIOLIMX Pe3y/IbTaToB 06pa3oBaHus:
OIIK-1
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. Ha ypoBHe IIOHUMAHUSI ¥ BOCIIPOU3BeJeHNUS:
4. 3¢peKTHBHO MCII0/IB30BaTh BEIYUC/IUTENBHBIE CPEJICTBA Ai/Is PelLleHus 3a7iad 110 00LeMHKeHePHBIM U ITPO(QUIMPYIOLUM AUCLATIINHAM;
YMeHus:
. 3HaTh OCHOBHbIE CBeZIeHs] U3 TEOPHH MOrPEeIIHOCTeN;
. OCHOBBI T€OPHH TIPUO/IVIKEHNH (DYHKLIUH;
. UMCJIeHHBIe MeTO/bI IMHEWHOH anrebpsl;
. UHCJIeHHBIe METOABI PellleHNs HeJTMHeHHBIX ypaBHEeHUH U UX CHCTeM;
. UMCJ/IeHHbIe MeTO/BI pellieHnst AudpepeHI{aTbHBIX YpaBHEHHU;
. 06/1aCTH IPUMEHeHHst M3yUeHHBIX METOOB;
HABbIKU:
1. yMeTb CTpPOMTh MaTeMaTHuecKHe MOjie/ld HIDKeHepHBIX 3aflad M aHa/lIu3MpOBaTh IIPOMU3BOJCTBEHHBIE IIPOLIECCHI Ha OCHOBE HX
MaTeMaTHueCcK1X MOJiesei;
2. UCIO/b30BaTh BO3MOXHOCTA OBM /71 BhIpayKeHUsT KOJIMUeCTBEHHBIX U KaueCTBEHHBIX CBsi3el peasbHbIX IPOL|eCCOB, TIOCTPOEHUS U
WCCIIefI0BaHNS MOZie/Iel, ieslaTh MPaKTHUeCKHe BBIBO/BI U3 Pe3yJIbTaTOB YMC/IEHHBIX U HaTYPHBIX SKCI1EPUMEHTOB.
OIIK-9
3HAHUA:
1. pa3buparbcst B MHOroo6pa3ny COBpeMeHHBIX CPeJICTB MaTeMaTH4eCcKoro OTHCaHHs;
2. MeToZI0B 00pabOTKH ¥ aHa/Ii3a pe3y/bTaToB YACIEHHBIX U HATYPHBIX SKCIIEDHMEHTOB;
3. BeIOMpaTh 1 pa3pabaTbiBaTh a/ITOPUTMBI PeLlieHHs 3a/lay, CBSI3aHHBIX C YKC/I0BOM 06paboTkoit MH(OpMaLHy;
YMeHus:
1. 3HaTH OCHOBHBIE CBeJIEHUS U3 TeOPUU MOTPEIHOCTel;
. OCHOBBI T€OPUH TIPUO/VKEHNH QYHKLINH;
. UMCJ/IEHHbIe METO/B! IMHeHHOH anre6psl;
. UMCJ/IeHHbIe MEeTO/BI pellieH!s] He/IMHEHHbIX YpPaBHEHUH U UX CHUCTeM;
. UHCJIeHHble MeTOABI peliieHyst ArddepeHInaTbHbIX YPaBHEeHMU;
. 00J1aCTH IPUMeHeHNst U3yUeHHBIX METO/IOB;
HaBbIKU:
1. ucceoBaTh C TOMOLIBIO UMC/IEHHBIX METOJOB MPOLECCHI W SIBIEHWS], OINMMChIBaeMble OOBIKHOBEHHBIMHU /uiddepeHIanbHBIMU
YPaBHEHUSsIMU;
2. IMeTb OIBIT aHA/IMTHYECKOTO U UMC/IEHHOTO PellleHNsl YpaBHeHUH ammpoKcuManuy, AuddepeHIanbHbIX ypaBHEHUH, 3aia4 TUHEHHOMH
anreGpsl, UCMOIb30BaHKS BOBMOXXHOCTel coBpeMeHHbIX OBM 1 onbIT paboThl CO CTaH/APTHBIMY ITaKeTaMK ITPUK/Ia/{HBIX [IPOrPAMM.

DU A WN -~

DU 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 HarpasjeHnto 09.03.01 HHgopmamuka u ebuucaumenbHasi mexHukd.

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

Copiep>kaHie AWCLUIUIMHBL SIBSI€TCST OCHOBOH Jyist ocBoeHust puciuiuiiH: KOMIIBEOTEPHASI TEOMETPHUSI U T'PA®UKA,
MH®OPMAIIMOHHBIE TEXHOJIOI'MY, KOMIIBIOTEPHOE YIIPAB/IEHUE, MOJE/IMPOBAHUE CHCTEM, HAYYHO-
MNCCJ/IEAOBATE/IbCKAS PABOTA, 3JIEKTPOHHUKA.

TIpeziBapuTe/bHblE KOMITETEHLMH, C(OPMUPOBAHHbIE y 00yuarolerocs 0 Hayasua U3yueHusi AUCLIUTUIMHBL:

e OIIK-1 — Criocobex TIPUMEHATh €CTeCTBeHHOHAaYUHbIe 1 O6LL[EI/IH)KEHEPHLIE 3HaHMA, MeTOAbl MaTeMaTU4YeCKOI'o aHa/ir3a U
MO/ie/IMPOBaHNs, TEOPETHUUECKOI'O ¥ SKCIIePUMEHTA/IbHOI'O UCC/IeI0BaHUA B l'lpOC])eCCHOHaJ'ILHOFI [eAaTe/IbHOCTU



3. CTPYKTYPA N COJEPXXAHUE NVCHUIIVINMHBI

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

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI

AypuTOpHbIE 3aHATHA =
B KOHTaKTHOi (hopme ]
@ =
g S S
& o iE &
g S o g £2 )
& E HaumeHoBaHHe pa3jie/IoB U AMIAKTHYECKHX eIHHHIY 8 E E 5 E H E _g
£ E=
=] 2 o g £5 Sg
© 2 & i8 | B2 = =
5 o= % %
E E
=] =]
Paspen 1. dnemeHTapHas TeopHs MorpemHocTeii. PopMbl IIPe/ICTaBIeHHs] YNC/IOBBIX JAHHBIX.
2 3 AGCO/TIOTHBIE W OTHOCHTEJIbHBIE TIOrPELIHOCTH. [IorpelHoCTH apudMeTHUECKUX ONepaLuii Haj, 6 3 2 1 3 10 10
é uncamu. [TorperHocTs i
Pasyien 2. Tipu6/mnxenue dymiuuii. TloCTaHOBKa 3a/1aui 1 O i, Krnaccel mpu
yHkuuii. Kpurepuii Beibopa b 1. TT HH'
I/[HTG])HDIIS{L‘MOHHHH MHOro4ieH J'[arpaH)Ka Y €ero norpemHoCTb. MHTEDHO)'I)IL‘HH C UCTI0Tb30BaHUEM
2 3 é pasHocTeit. P é Pa3sHOCTH U MX CBOKCTBA. VIHTeprosLHoH bl MHOrOWwIeH HploToHa 19 12 8 4 7 10 10
C pa?}.le][éHHl:lMH PasHOCTSIMU M €ro MOrpeiHoCTb. V[HTEDHOH?{L{H}I C MCM0/Ib30BaHUEM KOHEUHBIX pﬂZHDCTeﬁ.
Koneunsie Pa3sHOCTH ¥ UX CBOJiCTBa. I/IHTBDHD}MUHOHHM;I MHorousieH Hbl0TOHa C KOHeUHBIMH PasHOCTAMHU U
€ro IMorpeiHoCTb. AHHpOKCMMaLlHSI d)YHKLUrlﬁ MEeTO/I0M HauMeHbILIMX KBa/IpaToB.
Paspen 3. © cHCTeM 7§ asnredp KH. i. HopMbI BeKTOPOB i
2 3 Marput]. OBy Th 3ajauN 0 PellIeHs! CHCTeM TMHEHHbIX anreGpanyeckix ypaBHeHH. 2 10 6 4 12 20 20
MeToy TPOroHKH. MeToz| POCTO# UTepaLii 1 er0 CXOAUMOCTb.
Paspen 4. U " MHTer . UncenHoe
2 3 b ) it Tabmm4Ho. OCHOBHbIE PA3HOCTHbIE (POPMY/IBI YHCTEHHOTO 17 9 6 3 8 20 20
b UKC/IeHHOe MHTer ) i1, 3a1aHHbIX TabMuHO. OCHOBHBIE
KBazpaTypHble opMyITbI 0 MHTET
Paspgen 5. © 1€ METO/BI 7] y i 1 cucrem. Metoz HbioToHa
2 3 é 0 peleHus 7] i1 1 cuCTeM U ero cxoauMOoCTs. MoaudyKaLn MeToza 14 3 2 1 11 20 20
HetoTona.
Paspen 6. YncienHoe pemnenne 3ajaun Ko jis 061 bd i
2 3 3azaua Ko 151 06b! 0 0ro 1-ro nopsijika. Ync/ieHHbIe MeTOfbI 30 14 10 4 16 20 20
sapiaum Ko, Metogpt Pynre-KyTTol.
Bcero 3a 3 cemecTp 108 51 34 17 57 100 100
Bcero no fuCIHIIHHE 108 51 34 17 57 100 100
3.2. AyAMTOPHBIN NPAaKTHKYM
Oobem,
Ne Homep 1 HauMeHoOBaHuUe
Tema NpakTHYeCKOro 3aHATHA ayf.
n/n paspena JUCHUIIMHBI
4acoB
1 Pasgen 1. DnemenTapHasi Teopusi  ([IpakTrueckoe 3amanuie Nel. OmpeziesieHre abCOMOTHOM ¥ OTHOCHTE/IbHOM TTOrPeITHOCTelH 1
MOTPeLlHOCTel. npUO/IDKEHHBIX urces1. OLleHKa norpelHocTel GyHKLMA. [IpaBuia OKpyieHus.
IprubmpKEHHOE BBIUMCIEHUH (QYHKLUIH C TOMOIIBI0 HHTEPITOJISIIMOHHOTO MHOTOY/IeHa
2 Paznen 2. Tipu6. oHme HeroToHa ¢ pasgenéHHbIMU pasHOCTAMU. [IocTpoeHe annpoKCUMUPYIOILero MHOrouieHa 1- 2
11 2. T[TpubnkeHn o o o
5 fKuHﬁ p i ¥ 2-f cTerneHu J1s 3alaHHOMN TabIMYHO (DYHKLIIM METOZ0M HaMeHbBIINX KBaZipaToB.
3 *Y ’ [TocTpoeHHe anmpoKCHMHUPYIOIero MHOrowIeHa 1-1 1 2-i cTereHy Ayist 3ajaHHON Tab/IIHO >
(YHKL[MY MeTOZ[0M HaMeHbIIHUX KBafIpaToB.
Pazzen 3. UncneHHoe pelieHde  |PellieHne crCTeM JIMHEHHBIX aarebpanuecKuX ypaBHEHHI METOZ[OM ITPOTOHKH ¥ METOZOM
4 |cucreM JMHENHHBIX npocToit utepanuu B nakere MATHCAD. VccreoBaHHe CXOAUMOCTU MeTO/a IIPOCTOM 4
anrebpanuecKux ypaBHeHUH. HTepaLuu
5 Paszen 4. YucneHHoe PacuéT 1o pa3HOCTHBIM (hOpMy/IaM YHC/IeHHOTro AuddepeHpoBanus st 1-i u 2-1 1
nuddepeHLpoBaHye U npousBofHoli B nakete MATHCAD
6 UMC/IEHHOE UHTEerpUpOBaHKe PacuéT 110 KBa/JpaTypHbIM (hOpMy/IaM NPsIMOYTO/IbHUKOB, TpareLyii, mapabos B akeTe 5
(yHKLMHA. MATHCAD. OueHKa OrpelHoCTell KBapaTypHbIX (GopMyIL.
Paspen 5. UucneHHble MeTObI
7  |pemeHust HeMHEeHHBIX ypaBHeHu | Metoz HbloTOHa M ero Moy KAy, 1
U CUCTeM.
Paszen 6. UncneHHoe pelieHne o
YucnieHHoe perteHve 3agaun Kot 7151 06bIKHOBEHHBIX An(depeHIHanbHbIX ypaBHEHNH B
8  [3amauu Koruu /ijist 0GBIKHOBEHHBIX 4
. |makere MATHCAD.
i depeHLaTbHBIX YPaBHEHHH.
Bcero 3a 3 cemectp 17
3.3. CamocrositesibHas pabora cryaenta (CPC)
Ne Oo0bem,
W Homep 1 HauMeHOBaHHUe pa3/jeia JUCHHUIUIHHBI Copep)xanue yueGHOro 3ajaHus 4acoB
OripesienieHre abCOTIOTHON U OTHOCHTEJTBHOM MOTPEeLHOCTel
1  |Pasgen 1. DnemeHTapHas TeOpusi orpelHocTeil.  |mpubmKEHHBIX urces. OLieHKa norpelHocTel GyHKuui. [IpaBiia 3
OKPYIVIeHHSI.
2 |Pasgen 2. IIpubmokeHue GpyHKIHHA. [TpubmkeHre GpyHKIiL. BoInonHeHHe PaKTHUeCKOTO 3a/jaHus 7
Paspen 3. UucieHHOe pelileHHe CUCTeM JIMHeHHbIX o o
3 o Yiic/ieHHOe pellieHre CUCTeM JIMHeHbIX anrebpanueckuX ypaBHeHHUH 12
anrebpanuecKux ypaBHeHUH.
4 Paspen 4. UncnenHoe fuddepeHIipoBaHye 1 UucenHoe AnddepeHIMpOBaHIe U YKMC/IEHHOe UHTerPHpOBaHKe 8
YKCIeHHOe UHTerpupoBaHre QYHKLIMH. (byHKLMH.
5 Paspgen 5. UncneHHble MeTOABI pelleHts Paszgen 4. UnceHHble MeTO/bI PellieHHs] He/IMHEHBIX ypaBHeHUH 1 1
HeJIMHeIHbIX YpaBHEeHUH U CHCTeM. CUCTeM.
6 Pa3nen 6. YucnenHoe peieHue 3agaud Ko gisi | YucieHHoe pelieHue 3azaun Kou fijisi 0ObIKHOBEHHBIX 16
00BbIKHOBEHHBIX [r(depeHIHanbHbIX ypaBHeHHi.  |futdepeHLianbHbIX YpaBHeHHH.
Bcero 3a 3 cemecTp 57
4. OPMBI KOHTPOJISA OCBOEHUSA AVCIIAIIVIMHBI
CEMECTP HEJE/IM CEMECTPA
1 2 3 4 5| 6 7 8 9 10 | 11 12 13 14 15 | 16 17
3 BI13 BII3 Ap | BII3 BII3 | [P BI13 BI13 AP . 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 BEIUHCIUTeNTbHOM MaTeMaTtuku. CI16.: M3a-Bo BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2023, 1. pec.

2. A. A. Tapacos. . OcHoBbI BbIUMCIUTENBHOM MateMaTHKu. CI16.: U3a-so BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2023, 96 3K3.

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,
150 3k3.

6. I1. I1. UepHycs, I1. I1. YepHych. . UnceHHble MeTOABI M UX prMeHeHue B Matlab. CIT16.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2018,
3J1. pec.

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
MOAroToBKM no HanpaenaeHuto 09.03.01 HMugopmamuka u eblMucaumenbHas mexHuka. [ducuurnuiiHa peanusyetcsi Ha (akynsrere O
EcrecrBenHonayunsiii BI'TY "BOEHMEX" um. [1.®. YctruroBa Kadeapoii O6 BBICIIIAA MATEMATHWKA.

JlucuuriiHa HatjesieHa Ha OpMHUpPOBaHHe KomnemeHyuii:
OITK-1 crnoco6GHOCTb TPUMEHSITh eCTeCTBeHHOHAYUHble U OOLeHH)KeHepHble 3HaHHsI, METOJbl MaTeMaTHyeckoro aHajan3a ¥ MOJE/IMpOBaHMS,
TEOPETHUYECKOT0 M IKCIIEPUMEHTA/IBHOTO UCC/IeJ0BaHHusI B TPOGeCCHOHAIBHOM AeSITeNbHOCTH;
OITK-9 criocoGHOCTL 0CBaUBATH METOJMKH HCII0/Ib30BaHMsI TPOrPAMMHBIX CPeZCTB [J1s1 PeLleH st IPAKTHYeCKUX 3a/ad.

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.

PekoMeH/IaliK 10 PacrpejieieHnio yueGHOro BpeMEHH TI0 BH/AM CaMOCTOSITEIbHON paboThl M pasjenaM JAWCLUIUIAHBI TIPUBEJEHbI 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.

0eMKOCTh.
HaumeHoBaHue pagoTbi Pexkomenjiyemas iMTeparypa Tpya wac ?

Paspen 1. DnemMeHTapHas Teopusi MOrPeLIHOCTEN.

A. A. Tapacos. . OCHOBbI BEIYHC/IHTENBHOM MaremaTiku: CI16.:
M3p-8o BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2023 (1, 2)
A. A. Tapacos. . OCHOBbI BEIYHC/IHTENBHOM MareMaTiku: CI16.:
M3p-8o BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2023 (1, 2)
I1. I1. Yepnycs, I1. I1. YepHyCh. . Unc/1eHHbIe METOABI U UX

. . . npumMeHenue B Matlab: CII6.BI'TY "BOEHMEX" um. []. ®.
OripeziesieHne abCOMIOTHOW M OTHOCHTEJIBHOM MOTPEIHOCTeH
YcrunoBa, 2018 (1)

MPHOMDKEHHBIX utces. OleHKa MOTPeIHOCTel QyHKLaii. II. T1. YepHycs, II. I1. YepHych. . UuceHHbIe METOABI U UX
Tlpapiusia OKpyr/IeHHs. nprmenerve B Matlab: CIT6.BT'TY "BOEHMEX" um. I, &.
YcruHoBa, 2018 (1)
B. 1. Kupees. . UucieHHble MeTO/bI B TIpUMepax M 3ajadax:
CankT-Iletep6ypr: Jlanb, 2022 (I'1 1)
E. H. )Kuzkos. . BerunciurenbHas Marematuka: M.: Akazfiemus,
2013 (BBezeHue)

Wroro no pasgeny 1 3

Paspen 2. IIpuomnkenue GpyHKIui.

A. A. Tapacos. . OCHOBbI BEIYHC/IUTENBHOM MarteMaTiku: CII6.:
Wsp-so BI'TY "BOEHMEX" um. []. ®. YctuHoBa, 2023 (3, 4,
56,9)

A. A. Tapacos. . OCHOBBI BEIYMC/IUTeNBbHON MaTteMaTrku: CII6.:
Wsp-o BI'TY "BOEHMEX" um. [l. ®. YcruHoBa, 2023 (3, 4,

56,9)
B. 1. Kupees. . UuceHHble MeTO/bl B IPUMepax U 3afiauax:
[Mpubmkenre GyHKLHN. BBIToHeHHe TpaKTHYeCKOro Cankr-Iletepbypr: JlaHb, 2022 (2, 3) 7
3a/jaHKs II. I1. YepHycs, I1. I1. YepHych. . YucaeHHbBIe METOABI U UX

npuMeHeHre B Matlab: CII6.BI'TY "BOEHMEX" um. []. @.
YcruHoBa, 2018 (2, 3, 4)
E. H. )KuzkoB. . BeruncnuresibHasi MaTeMatyka: M.: Akajemusi,
2013 (2)
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 no paspeny 2 7

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

B. . Kupees. . UucieHHble MeTO/bl B IpUMepax U 3ajadax:
Cankr-ITerep6ypr: Jlans, 2022 (5)

II. T1. YepHycs, II. I1. YepHych. . UuceHHble METOABI U UX

npumenenue B Matlab: CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2018 (5)

E. H. )Kuzkos. . BerunciurenbHas MaremMaTuka: M.: Akazfiemus,

UuC/IeHHOe pellieHHe CUCTeM JIMHEHHbBIX anrebpanyeckux 2013 (1) 12

ypaBHeHU I1. I1. Yepnycs, I1. I1. YepHyCh. . Unc/1eHHbIe METOABI U UX

npumMeHenue B Matlab: CIT6.BI'TY "BOEHMEX" um. []. ®.
YcruHoga, 2018 (5)

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)

Wroro no paspeny 3 12
Paspen 4. UncirenHoe gudepeHnpoBaHie 1 YHC/IEHHOe HHTerpupoBaHue (QyHKIHH.
UnceHHoe auddepeHIMPOBaHIE U UHCIeHHOe B. 1. Kupees. . UucneHHble MeTO/bl B [IPUMepax U 3ajiauax: 8
WHTerprpoBaHye QyHKINH. Cankr-Iletepbypr: Jlaus, 2022 (4)
E. H. )KugkoB. . BeruncnuresnbHasi MaTeMatrka: M.: Akajemusi,
2013 (2, 3)

I1. TI. YepHycs, I1. I1. YepHych. . UHC/IeHHBIE METOABI U UX

npumenenue B Matlab: CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2018 (7)

II. I1. YepHycs, I1. I1. YepHych. . YucaeHHbIe METOABI U UX

npuMeHeHre B Matlab: CIT6.BI'TY "BOEHMEX" um. []. @.
YcruHoBa, 2018 (7)

A. A. Tapacos. . OCHOBBI BEIYMC/IUTENBEHON MaTteMaTrku: CII6.:

Wsp-so BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2023 (10,

11)

11
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A. A. Tapacos. . OCHOBbI BEIYHC/IUTENBHOM MaTteMaTHKu: CI16.:
N3p-Bo BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2023 (10,
11)

Wroro no paspeny 4

Pamen 5. UncnenHbie METOAbI pellieHus1 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)

A. A. TapacoB. . OCHOBBI BEIYMC/IUTENBHOM MareMaTHKu: CI16.:
WUsp-o BI'TY "BOEHMEX" um. [l. ®. YcruHoBa, 2023 (8)
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, I1. I1. YepHych. . UucneHHbIe METOABI U UX
npuMeHenre B Matlab: CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2018 (6)

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.

A. A. Tapacos. . OCHOBbI BEIYHC/IUTENBHOM MarteMaTHku: CI16.:
W3p-Bo BI'TY "BOEHMEX" um. []. ®. YctuHoBa, 2023 (12)
B. 1. Kupees. . UncieHHble MeTO/bI B IpUMepax U 3ajadax:

CankT-Iletepbypr: Jlanb, 2022 (7)
E. H. )Kuzkos. . BeruncivrenbHas MaremaTuka: M.: Akazfemus,
2013 (6)

II. I1. YepHycs, I1. I1. YepHych. . YnceHHbIe METOABI U UX
npuMeHenue B Matlab: CII6.BI'TY "BOEHMEX" um. []. ®@.
Ycrunosa, 2018 (7)

A. A. Tapacog. . OCHOBBI BEIYMC/IUTENbHOW 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)

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

®opmupyemast
KoMIeTeHMsA, %

OIIK-1

OIIK-9

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 3 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-1
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
BrimrcaTh uepes Koa¢ GHITHEHTR MHOTOoUIeH Yebsimesa T (X), HCIOIB3YA OMpeaeIcHHE
T,, (x)=cos(narccos x) u pekyppeHTHYI0 bopmyny T, (x)= 2xT,,_1(X)-T),—» (x). n=23..... To(x)=1,
T(x)==..
Ne 9
CropoHakyOa g =2 +0.3. OIEHHATE ¢ ToMOINEI AH( G epeHITHATa a0COTIOTHYIO IIOTPEITHOCTh
BBITHCIIEHHA ILTOINATH [TOTHOH MOBEPXHOCTH KyOa.
Ne 10
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OueHnTh, OYAST TH Pe3yIhTAaT NPHOIHKESHHOTO BBIMHCICHHA 10 (OPMyNIe TPANCLHH ILTOINaIH
o rpadHKoM (YHKITHH OOJIBINE, MEHBINE TOYHOTO 3HAMCHHA HITH PaBEH eMY?

\

BOnpOCbl 3aKpblmoeo muna:

Ne 1
BEMHCIATE a0COII0THYIO IOTPEITHOCTE, BO3HHKAIIIYI0 BCISACTBHE 3aMEHEI TOUHOT0 3HAUSHHA
il
a=2 TPHOIHXEHHBIM 3HAYeHHEM g =(),7 .
3
1. 0.03
2. -0.03
1
3. _
30
1
4. -
30
Ne 2
OnpeaenHTh, Kakad KPHBadA MOXKET OBITh rpad) HKOM alnre0paHdecKoro HHTEPIIOIAITHOHHOTO
MHOTOUIeHa HaHMeHbIIeH cTeleHH, HalineHHoro nmo ToukaM A.B.B.I".
Vxaszate HOMEP BepHOTO OTBETA.
A, B !
1 + b -
A B '
2 & )
-
B -
3 A A
B
-
4 A ¢ '
& B
Ne 3
JlokanH30BaTh KOPHH ypaBHeHHA e’ =4-3X ¢ moMombio rpad)HIeckoro METo/1a OTAEIeHHA KOPHEH.
OnpegenHTs HHTEPBAT, B KOTOPOM HaXOATCA 3TH KOPHH.
1. [-1.1]
2 [0.1]
3. [1.2]
4. . [0.4:0.6]
Ne 4
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BEMHCIHTE ¢ IOMOIIBIO METOIA Faycca OIIPEOCIIHTCIIE MaTPHLBI

2 3 4
A=|5 -2 1
1 2 3
1 10
2. -10
3. 2
4 0
Ne 5
I’ICHOHBB}’}I J0CTaTOYHOE YCIIOBHE CXOJHMOCTH METOIa IIPOCTRIX H‘Iepal_mﬁ
|(p'(x) |<1._ XE [a.b] nma HeMHHeHHOTO YpaBHEHHSA
@(x)=0, ykaszath PyHkIHIO ©(X)H HETepBan [a.b] A4 KOTOPBIX METO HTEPAITHH CXOTHTCA.
1. Pp(x)=e™, xe [0.1]
2. P(x)=e™" . xe [0.1]
3. @(x)= 27, xe [01]
— 10X
4. o(x)= 10%*, xe [0.1]
Ne 6
VCTaHOBHTE COOTBETCTBHE MEAKIY (OPMYIaMH THCICHHOIO HHTETPHPOBAHHA H COOTBETCTE YEOLIHMH HM
HA3BaHHAME MeT0I0B. MeTomsr:
1. Meton 1eBBIX IPAMOYTOIBHHKOB
2. Metox cpeIHHX IPAMOYTOIBHHKOB
3. Metox Tpanenni
4, Mertong CuMncoHa.
Dopry s
b h - -
A [F@dx R (Pl + 4 TS (x,1) + 2 T FG) + Fl)
b h -
B. [ f(x)dx ™3 (f(xo) + 2 LiSi f(x3) + )
B [y fCdx ¥ hoEIS flx,1)
I [P f(dx =~ h-TI3f(x)
Ne 7
VKa3aTh IOCIACIOBATEIBHOCTE ACHCTBHI IPH IOMCKS KOpHA ypaBHeHmA F(x)=0 Ha
1poMexyTKe [a.b] METOZOM OIOBHHHOTO AeIeHHA
A) BEIOpATH TOT U3 [IOIYYCHHBIX HHTepBaIos [a,¢]| u [¢,b], Ha KoHIax KoTopore ¢yHKINA HMeeT
IPOTHEOMIOIOKHBIE 3HAKH;
B) HaiiTH cepenuHy © mpoMexyTKa [a,b]
C) BBIOpATh TOUHOCTH PACUETOB €
D) npomoim&HTh AINTOPHTM, ITOKA ATITHA OUEPSIHOTO HHTEPBAIA HE CTAHST MEHBIIIE &
Ne 8
4 TabaraHo 3amanHo# GyHKIHH v(0)=1.1 ; v(1)=2.2 : y(2)=3.3 Hai{TH 10 LIEHTPaILHOH
(cHMMETPHUYHOH) (hopMyIIe YHCIeHHOTO THD (PepeHITHpoBaHH NPHOIIKEHHOE 3SHAYEHHE TIPOH3BOHOM
y (D).
1 1
2 1.1
3 2
4 1.34
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Ne 9
Haiiti mpHOITHAEHHOE 3HAUECHHE HATErpaia foz sinx dx c moMoE0 pOPMYIIBI TPAMEITHE, 3aMEHHB

T
KPHBOJIHHEHHYO QHIYPY. OrpaHHYeHHYIO TpadukoM GYHKIHH, 0cbio OX # mpAMeiME X =0 1 X = E

0qHOH TpameIHeH.
1 I[
2. 107w
3 /4
4. 4n
Ne 10
CocTaBUTE NHTEPIIOANIOHHEI MHOTOWICH 0 3HAYeHHNAM QYHKIIIHN B y31ax v(0)=10, y(1)=—5.
L. y=-15x+10
2. y=15x—35
3. y=x+10
4. y=x2+2x+3
OIIK-9
Bonpocbl omkpbimozo muna:
Ne 1
Jna ypaBHeHHA X=0(X).Tae 0(X)= (4— e%¥)/3. npH HaYaILHOM IIPHOTHKEHHH X, = 0 BEIYHCIHTH
cllefyrollee IpHOITIKEHHe MeToda IIPOCTHIX HTepalTHii
X1 = 0(x). k=0.12... ..
Ne 2
1 01 1
Brrmucnuts HopMy BekTopa Ab, ecmn A= —1 1 0 |, b=| 0 |, npunas 3a HOpMYy
1 01 1
x|l =max; <j<p|x; ] -
Ne 3
SIBnsArOTCS TH JaHHBIe GYHKIHH Y = SIn(/7X) # 1 =1 0pTOTOHATEHEIMH Ha OTPE3Ke
[-2:2]?
Ne 4
ITone3ydAck Teopemoil O Kpyrax I[epmroprHa, HAlTH BepXHHE H HIDKHHUE OIEHKH U
2 1
BelleCTBEHHBIX COOCTBEHHBIX JHCE Z.l _j? MAaTpHIEl A= ( 1 1).
Ne 5
VKazaTh YCIOBUA Ul (YHKIHH ¢(X) IIPH pellleHHH YpaBHeHHS X= ¢ (X) MeTOJ0M IIPOCTHIX
UTeparnuil, IpHu KOTOPBIX 3TOT METO.] MOKHO HCIIOIB30BAaTh
Ne 6
|VYKa3aTh Te CBOICTBA, KOTOPEIMH 001a1aeT HOpMa 3/IeMeHTa BeKTOPHOI'0 IIPOCTPAHCTBA:
|
Ne 7
3ammcath oce1oBaTelbHOCTE 4 nelicTBHII IpII [TolcKe KOpHA ypaBHeHIs F(X) =0 Ha
NpoMexyTKe [a.b] MeToI0M OTOBHHEHEOIO JlelleHHs
Ne 8
‘VkazaTh 1ociIe10BaTeIbHOCTD 4 JIefICTBHIT IPH pelleHnH ypaBHeHNA v’ = f(X.y) , y(x,) =0
TIPHOTHKEHHBIM METOJIOM Jiiepa
Ne 9

VKazaTb 110C/Ie10BaTeIbHOCTS 4 JIeHCTBHII IPH pelleHnH ypaBHeHNs f(X)=0 MeToI0M IIPOCTHIX
HTeparuii:
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Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

VKa3aTh YCIOBHE, KOTOPOMY YIOBIETBOPSAIOT COOCTBEHHBIE wiicha A , A, JTaHHOI MATPHITEI

BOnpOCbl 3aKpblmoeo muna:

JIokamI30BaTh KOPHH ypaBHEHIA €2 = 4-3X ¢ TIOMOIIBI0 TPadIrIeckoro METoIa OTIeNeH s KopHeit.
Omnpele/ITh HHTePBAIl, B KOTOPOM HaXOIATcsA 3TH KOPHIL

1. [-1.1]
5 [0.1]
3. [1,2
4. . [0.4;0,6]
3i 1
Jig MaTpuner A= IIOCTPOEHH! KpyTrH I'epmiropuna
4y 9dp
Bir o
T
% I dB
B — A

Kakoe 13 unicen HE MoxeT ObITh COOCTBEHHBIM UICIIOM MATPHITEL A?

1 . 3i

2 3+i

3 6+i

4 5+3i

VKazaTk YCIIOBIE, KOTOPOMY YIOBIeTBOPAIOT COOCTBEHHBIE Tcaa A, A, NaHHOII MATpHITE! [ ] .

1 - A0, A0

2 A A, <0

3 A <0<4,
4 [V 3Toif MATPHIIEI BOOOIIE HeT COOCTBEHHBIX IICET
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Ne 5

Ne 6

Ne 7

Ne 8

Ilcnone3ya AOCTaTOYHOE YCIOBIE CXOANMOCTH METOA IPOCTRIX IITeparHii
||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 o041
2 0 —-06 —05
B s[-05 05 -03
01 -03 0.1
3 0 -06 —05
B={-05 02 03
01 -03 0.1
4 0 -04 -05
B={-01 02 03
n1 —n3 ni

VCTaHOBITEL COOTBETCTRIIE MeK/Iy He3alloTHeHHBIMII guelikaMil I YKa3aHHBIMI HIDKe MaTeMaTIdecKIMII
00BEKTaMII:

C}’TB METOda HaIIMEHBIIIX KBaJIPAaTOB COCTOIIT B HAXOKICHIII KOB'q){lJIII.IIIeHTOB npnGJJ:rm\‘anmero

MHOrowieHa C, IcXond 13 YCIOBHA MHHIIMII3AIIIII KBAIPaTHIHOT 0 YEIOHCHHA A, NPHBOIAIIEMY K
He@ﬁXOﬂIIMOMY YCIOBHK MHHIIMYMa D, B UTOr'e BEIIOIHASTCH YCIIOBHE B:

DO = [SEFEOD) -~y )

ad .
M —= =12
2) 7a 0,i=1.2,...n,

3) min X(F () — v )2

4) F(xX)= ag ta;x+...+a, x"

‘VKazaTh, /1714 Kakoil MAaTpIHIIE [Iepexola B BrimonseHO YCIOBHE CXOOIHMOCTH MeTOIa MPOCTRIX IITepEU.IIIﬁ

UL HHeHEIX creTeM Buaa X=Bx+c, ecm npuaats ||B|| = max X1 [Ibull :
=HEN
(1 5\ 5 n_(0 09 _(07 03 _(03 02
DB=(, 3)28=(o5 o) ¥8=(os o5 ¥ B(05 o4

VkazaTe, 1A (QYHKIHIT KAKOTO BIIIA Pa3yMHO IPHMEHSATE (pOpMYIIE! HIICTIeHHOTO
It depeHITIIpOBaHNSA

1) fix) = 25n*
2) fix) =Ln (3x) +cscx
3) f{0)=1, f(0,5)=2, f(1)=3

4)f(x;)=i*h, i= 0,1, ... 10
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BrI0path [IpaBUILHOE COOTBETCTBHE MeXk /Iy MeTOJaMH YHCIIeHHOT0 peleHns Ju(pepeHInanIbHbIX
YpaBHeHUII I IIOPAIKOM TOUHOCTH COOTBETCTBYIOIIET'O MeTO/1a Ha BCeM IIPOMeKyTKe.
MeTo/BI:
1. Mertop Pynre-Kytra
2. Mertop Dilnepa, 0CHOBAHHEII HA 3aMeHe HHTeTpaja o GopMylie cpefHHX NPAMOYTOIbHHKOB
3. Meroq Diinepa, OCHOBaHHBIII Ha 3aMeHe HHTeTpaa 1o (GopMyie Tpamenuil
4. TIpocteiimmii MeTo Jilnepa
ITops10K TOUHOCTH MeToJa:

Al
B.2.
C.3
D. 4
Ne 9
TIponHTETPHpPOBATE MeTOI0M Diitepa
Yi+1= Ve T fixge, ye), k=0,1....
ypaBHeHIe ' = 2Y ¢ magameEEM yenoenem y(1)=1 mHa npomexytke [1;1.2] ¢ marom A=0.1.
x
OnpenemiTs, kaknm nonygntes 3gagerne (1,.2).
24
1(1,2)=12+—2—-01
L ya.2)=1, TR
2-1
H ? = —
5 ¥(1.2) e +0.1
3 »(12)=1+02-2+02%-2
4. ¥(12)=1+0,2-2+0,2°
Ne 10

TTo KaKoii 113 mepetICcIeHHBIX HIDKe KBaIpaTYPHEIX OPMYI MOKEeT ObITh IPHOMTIGKEHHO BEIHIICICH
HHTETPal

J:dx Nx

A) dopmyna Tpanenmii
B) ¢popMyna TeBRIX IPAMOYTOIBHIIKOB
B) ¢opMyna NIpaBbIX IPAMOYTOIBHIKOB

I') dopmyna cpelHIX IpIMOYTOILHHKOB
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