MunucTepeTBO HayKH H Bbiciiero oopazosanus Poccuiickoii @enepaunn
®enepanbHoe rocyaapcTBeHHoOe 010KeTHOE 00pa3oBaTebHOE YUpEKICHHE
BBICILIEr0 00pa3oBaHUs
«BaaauMupckHil rocy1apcTBeHHbIH YHHBEPCHTET
uMmenn Anekcanapa I'puropbesnya u Huxonas I'puropseBnya CTo/1eTOBBIX»
(Bar'y)

OORT:
a-28 Ry,

1 3 »
3 el 0 90 D 5 X
&7, >woe 060aag, 0 R
& > \&*:\ @ ,-»usepc,,,e'e 9.,
g &‘\\\‘ ﬂuwx“*l':“‘b,‘:
C 8,

2019 .

PABOYAS ITPOI'PAMMA JIMCHUITJIMHBI
«BbIYMCIIUTESIbHBIE METO/1bl B DJIEKTPOTEXHUYECKUX PACUETAX»

Hanpasnenue noarorosku: 13.03.02 «DaexTposHepreTHka U J1€KTPOTEXHHKA)
[Tpoduns/mporpamma noAroToBKH: « DNEKTPOCHAOKEHUEY
YpoBeHb BbicIero oOpa3zoBaHusi: OakanaBpuar

®opma oOyueHus: oyHas

T A [y r— dopma NpoMekyTOHHOH at-
ClidcT TpyaoemkocTb Jlekuum, pHmm' aﬁogbu ’ CPC, TecTaunu
P 3ay. ea,/ yac. yac. ¥ P ¥ yac. (3K3aMeH/3a4yeT/3a4yeT ¢ OLEH-
yac. yac. k
KOM)
3 4/144 36 36 45 Dk3ameH (27)
HUroro 4/144 36 36 45 Dk3ameH (27)

Bnagumup 2019



1. HEJIM OCBOEHUA JTUCHUIIJIMHBI

Lleas ocBoenus aucunruinebl. Hayunts Oyaymux 6akanaBpoB NPUMEHSITh YUCIeHHble MenOoObl, BBITIOIHATD
rPOMO3/IKHE Pacu€Thl 3JEKTPOTEXHUYECKHX YCTPOWHCTB M CHCTEM 3JIEKTPOCHAOKEHMS, XapaKTEePHCTHKH
3JIEMEHTOB KOTOPBIX 3aaHbl TaOJMYHO MJM €CIM U1 UX aHalIu3a U CHHTe3a TpeOyeTcsi pelleHHe CHCTEM
JIMHEHHBIX anredpanyecKuX ypaBHEHUH 10CTaToYHO 00JIBLIOro pa3Mepa.

3agauu: 1) U3yYUTb OCHOBHBIE 3JIEMEHTHI TEOPHUH MOTPEIIHOCTEH PYYHBIX U MALIMHHBIX BBIYHCICHHUH, UnC-
JIEHHbIE METO/Ibl MHTEPNOJSLMH H aNMpOKCHMALMU TaOJMYHO 3aJlaHHBIX (DYHKILMH, BBITEKAIOIIME U3 HUX
METO/Ibl YHCIEHHOTrO AupdepeHIIMpOBaHHs U HHTErPHPOBaHUs (KBaApaTypbl), YUCIEHHBIE METObI MAaTPHY-
HBIX BBIYMCJICHHI; 2) HAYYHUThCS NMPUMEHATh YHUCIEHHBbIE MeToabl B Matemarnueckom [1O ans peuenus
MPUKJIAJHBIX JEKTPOTEXHHUYECKHUX 3a/1au.

2. MECTO AUCHHUIIVIMHBI B CTPYKTYPE OITOIT BO
JlucunrninHa «BbpIluHCIUTENIbHBIE METO/IbI B 3JIEKTPOTEXHHYECKHUX pacyérax» OTHOCHUTCS K 00s3aTelbHbIM
aucuMruinHaM  6a3oBoi wacTH ydeOHoro rmiana OakanaBpuata 1o mnpopumo «DaeKTpocHabKeHHe»
(b1.0.15).

[IpepexkBu3uThl aucuuminHbl: «Matematukay, «MHpopmartnka», «MHCTpyMEHTAIbHBIE CPeACTBa Marema-
THYECKOTO MPOrpaMMHOro o0ecreyeH st B IeKTPOIHEPTETHKEY .

8. INJIAHUPYEMBIE PE3YJIbTATBI ObYUYEHUS 110 JUCHUITVIMHE

[Tnanupyemsie pe3ynbraTtbl 00y4YeHHS MO AUCLHUIUIMHE, COOTHECEHHBIE C IUNIAHUPYEMBIMU pe3yJIbTaTaMHu OC-
Boenus OITOI1

Koa gopmupyembix Yposenb ocBoeHus | [TnaHupyemblie pesynbraTbl 00yueHUs M0 AMCLIMIIMHE XapaKTe-
KOMMNETEeHUUH KOMMETEHLHH pu3yioLe 3Tanbl GOPMUPOBAHUS KOMMETEHUMH (NoKka3aTenu
OCBOEHHS KOMIMETEHLIHH)

OIlK-2. CnocobeH npu- 4acTUYHOE 3HaTb: OCHOBHBIE 3JIEMEHTbI TEOPHH MOrPELLIHOCTEH PyUHbIX U
MEHSATb COOTBETCTBYHO- MaLUHWHHBIX BbIYHCIEHHH, YUCIIEHHbIE METObl HHTEPOAALHMH H
LWHH usnko- annpokcUmMauru TabauyHO 3a1aHHbIX (PYHKUKMH, BbITEKAIOLLKE
MaTeMaTHYecKui anna- M3 HMUX METO/bl YUCIEHHOTO AW epeHIMPOBAHHA W HHTETPH-
paT, METO/bl aHaIM3a U poBaHus (KBaapaTyphbl), YUCIEHHbIE METO/bl MATPHUHBIX Bbl-
MOJETHPOBaHHUS, Teope- YUC/IEHUI;
THYECKOr0 U IKCMEpH- YMeTb: NPUMEHATb YHCIIEHHbIE METObI B MaTemaTHueckom 10
MEHTaJIbHOTO Ucce10- AN1S peLeHHs NPUKIAAHbIX AeKTPOTEXHUYECKHX 3a]ay;
BAHMS NPH peLLEHHH Bnanersb: uncnenHbiMu MeTonamu B matematuueckom [10 ans
npodeccHoHanbHbIX 3a- PELUEHHA NPUKIAAHBIX YEKTPOTEXHUUECKHX 3aaay.
Jay

4. OBBEM U CTPYKTYPA JUCHUITJIMHBI
TpynoeMKOCTh IMCLIMIUIMHEI COCTABISICT 4 3aUeTHBIC eAUHULB, 144 yacos.
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CTeH NpH BbIYHUCIEHHUAX

B2 | Hekotopbie HanGonee BaxHbIe MOHATHSA 3123 ] 4 2 1/25%
MaTeMaTH4YeCKoro U (yHKIHOHAILHOTO
aHaIM3a, CMOJIb3yeMble B BHIYHCITH-
TeJbHOM MaTemaTHke

1 [TpubankEHHbIE YKCTa U NeCcTBUS HAl 3 14,5 4 12 | 3 4/25%
Humu. Lindposoe npeacrasiaeHue yucen
¢ UKCHpOBaHHON M NiaBatoLLeH TOu-
Koit. OKpyrieHue uncen

2.1 | Bbluucnenue 3HaYe€HUIA MHOTOUIEHA. 3 6 2 4 |3 2/33% PeHTHHr-KOHTPOJIb
Cxema ['opHepa. MHorounens Teknopa. Ne |
HUHTepnonsuMoHHblit MHOrOuseH Jla-
rpaHxa

2.2 | JluHeiiHas ¥ KyCOYHO-/IMHEHHas HHTEp- 3 7 2 2 |3 1/25%

NOJIA LS '

2.3 | MHorouneHbl YeObiuena. KoneuHble 1 3 8 2 3 1/50%
pa3ae/i€HHbIE Pa3HOCTH

2.4 | UuTepnonsunoHHbiit MHOrOUNEH Hblo- 3 9 2 2 |3 1/25%

ToHa. YucaenHoe anddepeHuUnpoBaHue

2.5 | CnnaiiHbl 3 10 2 3 1/125%

2.6 | lMoauHoMManbHas annpokcuMaums 31 2 |3 1/25%

2.7 | OnHOMEPHOE YHMCIEHHOE UHTErpupoBa- 3 12 2 |3 1/25% PeHTHHI-KOHTPOIb
Hue (nepBooOpasHble U KBaApaTypbl) Ne 2

3.1 | lNoHsTHe 0 MaTpHUAX M OCHOBHbIX one- | 3 13 2 3 1/50%

pauusX Haa HAMU. 3anaya peleHus cuc-
TeMbl JIMHENHbIX anrebpauyeckux ypas-

HEHHI
3.2 | Hopmbl aBymepHbIX maccuBoB. [layccoBo | 3 14 2 2 | 1/25%
LU-pa3noxenue
3.3 | Paznoxenue Xosnecckoro. O0ycnoBneH- 3 15 | 2 2 |3 1/25%
HOCTb MaTpHLL
3.4 | Meroa npocToii utepaunu 3 16 | 2 2 |3 1/25%
3.5 | Metonsl Skobu, 3eitnens u BepxHeii pe- | 3 17 3 1/25%
JlaKcaumm
3.6 | BapuauuoHHble HTEPALIMOHHbIE METOdbl 3 16 2 2 3 1/50% PeiTHHr-KOHTPO/Ib
Ne 3
Bcero 3a 3 cemecTp: 36 36 |45 20/28% Dk3ameH (27)
Hannuue B ancunnanue KIT/KP
Hroro no aucuunnuxe 36 36 |45 20/28% Dk3ameH (27)
Conepmalme JIEKIMOHHBIX 3aHATHH M0 AUCUMUILIHHE
Beenenue.

[TonsiTHE O YHCJICHHBIX M BBIYHCIHMTEIbHBIX MeToAaX. MCTOUYHMKH MOrpeiHocTe# NpH BbIYHCICHH-
ax. Hexotopele Hanbosiee BakHbIE MOHSATHS MAaTEMaTHYeCKOro M ()YHKLMOHAJIBHOrO aHajln3a, MCIO0JIb3ye-
MbI€ B BBIYHCIMTEIbHON MaTeMaTHKe: OECKOHEUHO Malible U 0€CKOHEUHO OO0JbLINE BEIHYHHbI, UX MMOPAI0K;
KJ1acChl HENpepbIBHO- Au(QepeHumpyeMbIXx QyHKUHMH N-ro nopsijaka; MeTpuyeckue, JIMHeHHbIe, HOPMHPO-
BaHHbIE [IPOCTPAHCTBA, HOPMbI H X CBOMCTBA; CXOMMOCTD MOC/E10BATEILHOCTEH.

Pazznen 1. OCHOBBI py4YHBIX W MAIIMHHBIX BEIYHCICHUM.

[Ipubnnx€nnble uyncna ¥ AeicTBUS HaJ HUMH. AOCOIIOTHBIE U OTHOCHTEJIbHBIEC MOTPEIIHOCTH He-
TOYHBIX BeJHUHH. [IpenesbHble abCOMOTHBIE U OTHOCHTEIBbHBIE NOrpeHOCTH. OLEHKH MOrpeliHOCTel Bbl-
MOJIHEHHS BBIYHCIIMTENIBHBIX ONEpalui ¢ HETOYHbIMM BeauunHaMmu. LludppoBoe npexncraBieHue yucen ¢
(UKCHPOBAHHON M IU1aBaloLei TOUKOi. OKpyrieHHe YKhce.

Paznen 2. Metoas! npubnmkenust pyHKLUN NOJTHHOMAMH.

Beruncnenune 3nayenuit MHorowiena. Cxema ['oprHepa. MHorounens! Teinopa. MHTepnoIsLnOHHBINH
mHorouned Jlarpawka. JIunelinas unrepnonsuus. Kycouno-nuneitHas unTepnosuus. MHorounensr Ye-
ObimeBa. Koneunsle pazHoctu. Pasnenéuneie passoctd. MHTepnonsuuonusii MHorowies Herorona. Yuc-
nennoe auddepenunposanue. Crnaitupl. [TonnHomuansHas annpokcumanus. OQHOMEPHOE YUCICHHOE HH-
TerpupoBaHue (neppoodpasHble U KBaApaTypbl).

Paznen 3. OCHOBBI MAaTPUUHBIX BBIYUCIICHHH.



[TonsiTHEe 0 MaTpULIaX W OCHOBHBIX ONEpalUsIX HAl HUMH. 3a/1auya peIieHUs] CUCTEMBbI JIMHENHBIX all-
rebpanueckux ypaBHeHuit (CJIAY). Onpenenurens MaTpuibl. HOpMBI OJIHOMEPHBIX M JIBYMEPHBIX MacCH-
BoB. [Ipsamble MeToasl pemenus CJIAY. NayccoBo LU-pasnoxenue. Pasnoxenue Xonecckoro. Obycnos-
nenHoctb CJIAY. Urepaunonusie metoasl pewenus CJIAY: meroa npocroi urepauuu, mMetoasl Skodu,
3eiifens, BepXHeH penakcallid, BapHALMOHHBIC WTEPALlMOHHBIE METO/bl (METO/BI CIyCKa, METOA COIps-
KEHHBIX IPAZIMEHTOB).

Coaepxanne J1adopaTOPHBIX 3aAHATHI 110 AUCUHIIHHE

1) TpeHupoBOYHOE 3aHATHE MO MAIUMHHOW TEXHOJIOTHH OKPYIJIEHHs YMCJOBBIX 3HAYEHUH 0 paspsiaa
(ukcupoBaHHOTrO Beca (OKpyrjieHue ¢ (PMKCHPOBAHHOW TOYKOM) M A0 n 3Ha4amMx Ludp (OKpyrieHue ¢
IJ1aBAIOILEH TOYKOM), MPUYEM CHCTEMa CYHMCIICHHS B OKPYIJICHMM HE COBMAJaeT C CHCTEMOH CUHMCIIEHUS
MAaLIHHHOIO Mpe/ACTaBIeHHs yKca (4 yaca).

2) UccnenoBanue BIMAHUS TOTPEHIHOCTEN OKPYIJIEHUsl HA pe3yJIbTaThl BLIYUCIIEHUI Ha [pUMepe aHa-
7M3a CTATUYECKOT0 Pe)KUMa JIMHEHHON pa3BeTBIEHHOM IEKTpUUECKOH Lenu (4 yaca).

3) I/Iccneﬂonalmc TEXHOJIOFMH BBIYMCICHHH ¢ HETOUYHBIMU BXOJHBIMH JAHHBIMH. Hpnmep «PYYHBIX»
BBIYMCJICHUH B 3aj1a4ye aHaju3a JIMHEHHON 3JIeKTPHYECKON LENH ¢ OLIEHKOMH Mpe/lesIbHbIX MOrPEeLHOCTEN MpH
HETOYHO 3aJ@HHBIX HCXOIHBIX JaHHBIX (4 yaca).

4) UccnenoBanue TEXHOJAOMMHU BbIYMCICHHH C HETOYHBIMH BXOAHBIMU JAaHHbIMHU. [IpuMep MalIMHHBIX
MaTpHYHBIX BBIYMCJIEHHH B 3ajaye aHajiu3a JMHEHHON 3JIEKTPUYECKON LIENH C OLIEHKOH Mpe/esbHbIX I10-
IPEIIHOCTEH NPU HETOYHO 3aJaHHBIX UCXOHBIX JaHHBIX (4 yaca).

5) UccnenoBanue norpemiHOCTed METOA0B KYCOYHOH MHTEPHOAsSuMH TabauuHO 3a1aHHOH (YHKLHH,
JUISL KOTOPO# HMEEeTCsi aHATMTUYECKOE BbIpakeHue (4 vaca).

6) UccnenoBanue norpeliHOCTEH METOA0B YHCAEHHOr0 Au(phepeHUHpOBaHUs Ha OCHOBE KYCOUYHOM MH-
Tepnosiuuu TabJHYHO 3a4aHHON (YHKUHH, UIS KOTOPO# UMeeTcsl aHaIMTHYeCKOe BhIpaxkeHue (4 Jaca).

7) UccnenoBanue norpemHocTe METOAOB YHCIEHHOTO MHTErPUPOBAHUS (BBIYMUCICHHS epBooOpa3s-
HOMH) Ha OCHOBE KyCOYHOM MHTEPIOJISALUH TaOJIUYHO 3aJaHHOH (YHKIHUH, U KOTOPOH UMEETCs aHaJIMTHYe-
CKOe BbIpakeHue (4 vaca).

8) Uccnenosauue tounoctu pewenus CIIAY meronom 'ayccoBoro LU- pasniokeHusi B 3aBUCHMOCTH
0T yHciaa 00yCIOBICHHOCTH MaTpHLbl K03 duunentos. MccnenoBanne TOYHOCTH pellieHHs] CHMMETPHYHBIX
nosioxkuTenpHo onpeaenéuubix CJIAY metonom pasnoxenus Xosaecckoro (4 yaca).

9) HccnenoBanue CXOAMMOCTH MTEPALMOHHBIX MeTon0B peweHus CJIAY, ¢opmupyembix B 3anavax
aHaJIM3a YCTAHOBMBIIMXCS PEKUMOB pabOThI IMHEHHBIX JJIEKTPUUECKUX Lienel (4 Jaca).

5. OBPA3OBATEJIBHBIE TEXHOJIOT'UHU
B npenoxaBaHuu OUCUMIUINHBI « BBIYMCIHTEIBHBIE METOBI B JIEKTPOTEXHUYECKUX pacuérax» Hc-
NO0JB3YIOTCs pa3HooOpa3Hble 00pa3oBaTebHble TEXHOJIOIMHH KaK TPAaAULIMOHHBIE, TAK U C IPUMEHEHHEM aK-
TUBHBIX U HHTEPAKTHBHBIX METOZ0B 00yUYeHHS.
AKTHBHBIE U HHTEPAKTHBHbIE METOIbI O0yYECHHUS:
— HHTepakTHBHBIE JIEKIIHH (11O BCEM TEMaM).

6. OUHEHOYHBIE CPEACTBA JJIs1 TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEKYTOYHOM ATTECTALIUU 10O UTOT'AM OCBOEHMSI IMCUMILJIUHBI U
YYEBHO-METOJAUYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHON PABOTBI
CTYJAEHTOB

6.1. Bonpocel no pa3aesiaMm nporpamMmbl Jisl NPOBeAeHHsI TEKYLIEro KOHTPOJis

Cemectp 3. PeliTUHT- KOHTPOJB 1.
1. YUTo Ha3bIBAIOT YUCIIEHHBIMU M BBIYHCIMTEILHBIMH METOIaMH ?
2. Kakue cylecTByIOT HCTOYHMKAMHU MOTPELIHOCTEH TPUOIHKEHHOTO PeLICHUs BEIYUCIUTEbHBIX 3a1a4?
3. Yro Ha3bIBAIOT HEYCTPAHUMOM MOrPeUIHOCTEIO?
4. Yro Ha3bIBAIOT MOrPELIHOCTHIO MeTO/1a?
5. YTO Ha3BIBAIOT MOTPELIHOCTBIO OKPYITICHHS [IPH BBIYUCIEHHSX?
6. Uro Ha3piBalOT OeCKOHEUHO Maioi 1 OecKoHeuHO OOBIION BEJIMYHHOM k-ro nopsaka?

7. Uto Ha3bIBaIOT HeNpepbIBHO-AU(epeHLnpyeMoit k-ro nopsiaka GpyHKIHe# 0HOM nepeMeHHOl Ha 3a-
JIaHHOM OTpe3ke?



8. Uto Ha3bIBaIOT HEeMpepbIBHO-AU(DGepeHIHpyeMOit k-ro nopsiika QyHKUHEH HECKOJIbKHX MIEPEMEHHbIX B
3aaHHOM obnactu?

9. UTo Ha3pIBAIOT METPHYECKUM IIPOCTPAHCTBOM?

10. YTo Ha3bIBAIOT JTMHEHHBIM NPOCTPAHCTBOM?

11. Kakune cucTeMbl 2/1eMEHTOB HA3bIBAIOT JIMHEHHO 3aBUCHMMBIMU M JIMHEHHO HE3aBUCHMBIMH?

12. Yo Ha3bIBAIOT JMHEHHBIM HOPMUPOBAHHBIM POCTPAHCTBOM?

13. Metpuka TMHEHHOrO0 HOPMUPOBAHHOTO MTPOCTPAHCTBA.

14. CniocoObl BBeIeHHSs: HOPM B TMHEHHOM MPOCTPAHCTBE.

15. YTo Ha3BIBAIOT CXOAMMOCTBIO MOC/IEA0BATEILHOCTH /IEMEHTOB?

16. Uto Ha3bBalOT a0COIIOTHON M OTHOCHTEIBHOM MOrPeLIHOCTHIO NMPUOIIHIKEHHOrO Yncaa?

17. Yrto Ha3bIBAIOT MpeeIbHON abCOMOTHON U OTHOCUTENIBHOM NOrpeLIHOCTBIO NPHOIHKEHHOrO Ynca?
18. Kak ouenuBaercs npezeabHasi abCOMOTHAS MOrPELIHOCTL CYMMBbl, pA3HOCTH, IPOU3BEACHHS H YaCTHOrO
JABYX NPUOIHKEHHBIX yncen?

19. Kak oueHuBaercs rnpejeabHas OTHOCHTEbHAs OTPEIIHOCTD Pe3yJIbTaTOB YMHOKEHHS U JI€JIEHUS MpH-
OnMKEHHBIX yncen?

20. Kak ouenuBaetcs npezebHas abCOMOTHAs OrPELIHOCT TOYHO BBIYHCIISIEMON (PYHKIMH HECKOJIBKHX
HEPEMEHHBIX MpH NPUOIHIKEHHOM 3a/laHUH e€ apryMeHToB?

21. lludposoe npeacrapienue yucna ¢ GUKCHPOBAHHON TOUKOM.

22. lludposoe npeacTaBieHne YKcIa C MJaBAKOLIEH TOYKOH.

23. Pyunas 3anuce npubankEHHbIX ynces. Bepable Lu@psbl.

24. I1paBuna OKpyrjieHU# MPH PYYHBIX BHIYUCIECHHUSAX.

25. TexHONOrUs OKPYTJIEHUH NPH MAIIHHHBIX BBIYMCICHUSX.

Cemectp 3. PeHTHHI- KOHTpPOBb 2.
. Beiuncnenue 3naueHus nosimHoMa metoiom ['ophepa.
. Annpokcumauus QyHKUMH OJIHOH nepeMeHHO# MHorowieHoM Tekopa.
. Uatepnonsuus GQyHKUUH OAHON nepeMeHHO# MHOorouwieHoM Jlarpanika.
. JIuneitHast MHTEPNOJIALUSA (PYHKIUU OHOHN IEPEMEHHON, 3aJaHHOH IByMsl TOYKaMH.
. AJITOPHTM KYCOYHO-JIMHEHHOM HHTEPIOIALHN TabIHMYHO 3aJaHHON (YHKUHH OJHOH NEpeMEHHO.
. [TorsiTue 0 MHOTOUTeHax YeObIena.
. CBotiicTBa MHOrousieHOB Yebbiiiena.
. MHOrousieHbl, HaMMEHee YKJIOHSIOLIMECs OT HYJIs.
. Ilpn kakoM 3a7aHKK y3710B TaOIHYHOM QYHKIHH OLEHKA MOrPELIHOCTH €€ MHTEPIOSLMH MHOIOWIEHOM
Jlarpanxa MUHUMAasIbHA?
10. Uto Ha3bIBAIOT KOHEYHOH Pa3HOCTBIO NepBOro U 0ojiee BLICOKOro Mopsiika 0HOMEPHOro MacchBa?
11. Kak oueHuBaercst npou3BoaHas TabJu4HO 3a1aHHON QYHKLMM OJHON MEPEMEHHO Ha paBHOMEPHOH
CeTKE C MOMOIIBIO KOHEUHBIX pa3HOCTEH?
12. Pa3enénnas pa3HOCTb MEPBOro nopsiaka A1 TabauyHo 3aJaHHON QYHKIMH OHOM NepeMeHHOI.
13. Pa3znenénnas pazHocThb A-ro nopsaka.
14. Ouenka npou3BOIHON TaOIMYHO 3aJaHHOM QYHKIIMK OJJHON MepeMEeHHON Ha MPOU3BOJILHON CETKE C I10-
MOLIBIO Pa31eNEHHBIX PA3HOCTEH.
15. UnTepnonsiuust TabauyHO 3a1aHHON yHKUUMK MHOro4eHoM HploToHa.
16. Yucnennoe nuddeperuupopanne TabIH4HO 3a1aHHOM (YHKIIMH C UCNOIB30BAHUEM [TOJTMHOMHAIBHOM
HHTEpHoIsuuKY MHOrouneHamu Jlarpanxa u Helotona.
17. IToHsaTHE 00 ONTHUMAIBHOM IlIAare CETKH 3aJaHus TaOIUYHONH QYHKIMH MO OTHOLICHHIO K Pa3HOCTHBIM
METOo1aM YHCIIeHHOTo auddepeHiupoBanus. MallMHHBINA 3TICUIOH B apu(MeTHKE C MIaBaoe TOUKOM.
18. Yro Takoe cnaiH u aedexT cniaaina?
19. TTonsiTHe 0 KYOHYeCKOM crijiaiiHe.
20. AJIropuT™ MOCTPOEHHMS CIIIaiiHa BTOPOH CTENEHH ¢ HENPEPbIBHON NEPBOi MPOU3BOIHOIA.
21. AropuT™ MOJHHOMHAIBHOH anmpoKCUMaLMU TabJIHYHO 3aJaHHOH (QYHKLMH.
22. O1HOMEpHOE YUCICHHOE HHTEIPUPOBAHHE METOIOM Tparneiui.
23. AnropuT™ npuOIMKEHHOTO BHIYHCIICHUS ONPeIeIEHHOrO HHTerpasia TabJIMYHO 3aJaHHON (YHKIMH Ha
HEpaBHOMEPHOH ceTke MeToa0M CUMIICOHA.
24. Anroput™ npubIMKEHHOrO BHIUKCICHMS ONPeae/IEHHOr0 HHTerpaia TabJIuYHO 3aJaHHON QYHKLUH HA
HEPaBHOMEPHOH CeTKE METOAOM MOJHHOMHATBLHON HHTEPITOSLHH.

O 0N B W —



25. AIrOpUTM YHCJIEHHOTO MHTErpUPOBaHUS TabIMYHO 3aaHHOMH (QYHKLHMH HA HEPABHOMEPHOM CETKe Me-
TOJIOM KYCOUYHO-KBaJpaTHYHON MHTEPIIOIALUHU C HEMPEPBIBHON MEPBOM MPOH3BOAHOM.

Cemectp 3. PeliTUHI- KOHTPOJIb 3.
1. Marpuua. [To3uuinoHMpOBaHKE 37IEMEHTOB B MaTpule. Pazmepsl MaTpull. MaTpHIBI-CTPOKH U MATPHULIbI-
CTOJOLBL
. Cnoxenune matpuiibl ¢ uncioM. ClI0KeHHE U BBIYUTAHHE MATPHLL.
. IlouneHHOE yMHOKEHHE MATPHLL. Y MHOKEHHE MAaTPHLIbl HAa YHCIIO.
. MaTtpu4Hoe npousseeHue.
. IIpoussenenue Kponekepa.
. CxansipHoe npousBeieHHe OJHOMEPHBIX MACCHBOB.
. Marpuynas ¢popma 3arnucu cucTeMbl JIMHEHHBIX anrebpanyeckux ypaBHeHui (CJIAY).
. [IpaBuno Kpamepa. ['naBHBIH BBIMHCIUTENbHBIH HegocTaTOK MeToAa Kpamepa.
. Onpenenurens MaTpulibl. BeIposkaeHHbIE W HEBBIPOKACHHbIE MaTPHIIbl. COBMECTHbBIE U HECOBMECTHBIE
CJIAY.
10. TTonsitie 0 NpsAMBIX ¥ UTEPALIMOHHBIX YHCIEHHBIX MeToAax peuenus CJIAY.
11. HopMBbI pa3nuyHOro nopsiaka 0JHOMEpPHOTO MacCHBa.
12. Hopma npsiMOyrosibHO#M MaTpHULibl, COrJIaCOBaHHAs ¢ HOPMO# 0JIHOMEPHOI0 MaccHBa 10 Onepanuu Mat-
PHYHOTO YMHOIKEHHSI.
13. Hanbonee BaxkHbIe CBOMCTBA HOPMBI MATPHLIBI.
14. MaTpuyHble HOPMBI IEPBOr0, BTOPOro U OECKOHEUHOr 0 MopsaKa.
15. Haubonee pacnpocrpaHéHHbIe MpsiMble METOAb! YncieHHoro pewenus CJIAY.
16. Anroputm LU-paznoxeHust MaTpULIBL.
17. AnroputM pewenust CJIAY meronom LU-paznoxenust.
18. Paznoxenune Xomecckoro.
19. Anroputm petienust CJIAY metonom pasnoxenus Xonecckoro.
20. Yucno o0ycnoBIeHHOCTH MaTPHILbI.
21. Meroa npocTo#t urepaiu.
22. O6mas popmyna OAHOCTONHBIX HTEPALIMOHHBIX METOIOB.
23. Kanonunveckas popma IByXCIOHMHOIO HTEPALlMOHHOTO MpoLiecca.
24. JlToctaTto4HOE YCJIOBHE CXOAMMOCTH METOA IPOCTOH HTEpPaIHH.
25. Utepaunonnslii Mmetoa Skobwu.
26. Urepaunonnblii Mmeton 3eiiesns.
27. Kputepuit 1 10CTaTOUHOE yCJIOBHE CXOAUMOCTH MeTo1a Skobu.
28. Kpurepuii 1 10cTaTOuHOE YCI0OBHE CXOAUMOCTH MeToa 3eiaens.
29. Metox penakcauuu.
30. BapuanuoHHbIH UTEPALIMOHHBIH METO/I HAMCKOPEHIIEro CrycKa.
31. MeTtoa MUHHUMAJIBHBIX HEBSI30K.
32. Metoa conpsiKE€HHBIX I'PaJHEHTOB.
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Cewmectp 3. KonTposnbaele Bonpock! mo CPC.

1. Ilycte uMeeTcs MeTpuYecKoe MpOCTPAHCTBO OJHOMEPHBIX MAaCCHBOB, COCTOSILIMX W3 ISATH 3Jle-
MEHTOB (€HCTBUTENIbHBIX MJIH KOMIUIEKCHBIX). [TycTh MaccuBbI @ W b mpUHAMIEKAT 3TOMY MPOCTPAHCTBY.
Jlokaxkute, 4To BeaMurMHa max(abs(b-a)) MOXKeET BBINOIHATD POJib PACCTOSHUS MEKIY MacCUBaMH d, b.

2. Tlycte uMeeTcst METpUYeCKOe MPOCTPAHCTBO OJHOMEPHBIX MACCHBOB, COCTOSIIMX M3 MATH 3Jie-
MEHTOB (eHCTBUTENILHBIX MM KOMIUIEKCHBIX). ITycTh MaccuBbl @ U b npuHAANEKAT 3TOMY MPOCTPAHCTBY.
Jlokaxkute, uyTo BenuunHa sum(abs(b-a)) MOXKET BBIOJIHATE POJIb PaCCTOSHUS MEX/1y MacCUBaMHU a, b.

3. [lycth uMeeTcss METpUYECKOe MPOCTPAHCTBO OJHOMEPHBIX MACCHBOB, COCTOSIIMX M3 MSATH 3JIe-
MEHTOB (IEeHCTBUTEIBbHBIX MIH KOMIUIEKCHBIX). [TycTh MaccHBbI @ U b NpHHAATE)KAT 3TOMY TPOCTPAHCTBY.
Jlokaxkute, uyTo BenuuuHa sum((b-a).”2) MOKET BBINOJIHATL POJib PACCTOSIHUS M@Ky MacCUBaMHu d. b TOJIb-
KO B CJlyyae AeHCTBUTENbHBIX d. b.

4. [lycth MMeeTcs MeTpHUYECKOe MPOCTPAHCTBO OAHOMEPHBIX MACCHBOB, COCTOSLIMX M3 MSTH dJle-
MEHTOB (IEeHCTBUTENIBbHBIX MIH KOMIUIEKCHBIX). [TycTh MaccuBbl @ W b nmpHHAAIEkKAT ITOMY IPOCTPAHCTBY.
Joxaxute, yro BennuuHa dot((b-a),conj(b-a)) MOXKET BHINOJHATH POJIb PACCTOSHHUS MEKIY MAaCCHBAMH a, b.



5. [lycth uMeeTcs THHEHHOE HOPMHPOBAHHOE MPOCTPAHCTBO HE MMEIOIIMX TOYEK pasphiBa BTOPOrO
pona ¢pynkumit f(x), 3anaHHBIX Ha oTpe3ke [a,b]. JIokaxnuTe, 4TO MAKCUMAIbHOE 3HaYeHHe MOy QYHKIIHMH
Ha JJaHHOM OTpe3Ke MOXKET CJIY)KUTb HOPMOH B 3TOM MPOCTPAHCTBE.

6. I[lycTe MMeeTCs TMHEHHOE HOPMMPOBAHHOE MPOCTPAHCTBO HE UMEIOLLMX TOYEK pa3pbiBa BTOPOro
pona ¢yHkuui f{x), 3anaHHbIX Ha oTpe3ke [a,b]. JlokaxuTe, 4TO MHTErpas MOAYJIs PYHKLMHU HA JaHHOM OT-
PE3KE MOXET CIIY)KHTh HOPMOH B 3TOM IIPOCTPAHCTBE.

7. IlycTh UMeeTcs JTMHeHHOe HOPMHPOBAHHOE TMPOCTPAHCTBO HE UMEIOLLMX TOUYEK pa3phiBa BTOPOIro
pona ¢ynkuuit f{x), 3amaHHbIX Ha oTpe3ke [a,b]. JlokaxuTe, 4TO CpeaHee 3HAuYeHHWe MOJY.S (YHKLMH Ha
JAHHOM OTPE3KE MOKET CIIY)KHTh HOPMOH B 3TOM npocTpaHcTBe. Kak MOXKHO BBIUMCIHTD 3Ty BEIHYHHY, €C-
m pynkuus f{x) 3anaHa TabnuyHo?

8. [TycTh MMeeTcs TMHENHHOE HOPMHPOBAHHOE MPOCTPAHCTBO HE MMEIOLIUX TOYEK pa3pbiBa BTOPOro
pona GyHkuuit f{x), 3anaHHBIX Ha oTpe3ke [a,b]. JlokaxuTe, YTO CpeIHEKBAAPATHYHOE 3HAYECHHE MOMYJIs
(YHKLHMH Ha JaHHOM OTPe3Ke MOJKET CIIY)KHTh HOPMOH B 3TOM NMPOCTPAHCTBE Jaxke eciu f{x) — KOMIJIeKCHO-
3HayHas pyHKuus. Kak MOKHO BBIMHCIIUTD 3Ty BEJIMUUHY, eciid GyHKuMs f{x) 3anana Tabianyno?

9. CpenctBamu MATLAB cnyvaiineiM 006pazoM copmupy#Te COCTOSIIMA W3 BOCBMH 9JIEMEHTOB
MAacCCHB- CTPOKY, JECATHYHBIN Jorapu(M KaXJ0ro 3MeMeHTa KOTOPOro HaxoAMTCs B auanasoHe ot -10 1o
+10. CpencrBamu MATLAB okpyriuTte Kaxabli 3JIEMEHT 3TOr0 MacCHBa 10 LIECTH 3HAYAlUX JAeCATHYHBIX
uudp, He npuberas K CAMBOJIMYECKOW MaTeMaTHKeE.

10. CpencrBamu MATLAB cnyyaiineiM 06pazom chopMupyiTe COCTOSLIHI U3 BOCBMH 3JIEMEHTOB
MaCCHB- CTPOKY, 3HAYEHHE KAXK10r0 JIeMEHTa KOTOpOro HaxoauTes B auanaszone ot -100 1o +100. Cpexcr-
BaMi MATLAB okpyrinTe Kaxablii 2I€MEHT 3TOr0 MacCHBa 10 COThIX 01, He npuderas K CHMBOJIHYE-
CKOM MaTeMaTHKe.

11. TToctpoiite annpokcuMupyouuii noauHoMm Teinopa BocbMoro nopsijika s GyHKUUH sin(x)/x B
okpectHocTH Touku x=0. [TocTpoiite rpaduk 3T0i QyHKINH U aNMNPOKCHMHPYIOLIETO MOJIHHOMA ([UIsl BbI-
YUCJIEHHUS MOCIeIHEro npuMenuTe cxemy ['opHepa). JlaiiTe OLleHKY TOYHOCTH TaKOW anipoKCHMAlHH.

12. TlocTpoiite annpoxcuMupyroumii nonuHom Teitiopa BocbkMOro nopsiaka jas GpyHKUMH HHTE-
rpajibHbli CHHYC B oKpecTHOCTH TOYkH x=0. [Toctpoiite rpaduk 310N QYHKUMHM M anmpoOKCHMHPYIOLIETo
MOJTMHOMA (/151 BBIYKCIIEHHS [OCJIe/IHEr0 MpUuMeHHuTe cxeMy ['opHepa). JlaiiTe OoLleHKY TOYHOCTH TaKOH ar-
MPOKCHMAIIHH.

13. CpencrBamu MATLAB cayuvaiineiM o6pa3oM chopMupyiTe coCTOSIIMNA U3 BOCBMH 3JIEMEHTOB
MAacCHB- CTPOKY, 3HA4€HHE KaXKJIOTO 3JIeMEHTa KOTOpPOro HaxoauTcs B AuanaszoHe ot -1 go +1. [Tycts ato
Oyner MaccuB 3HayeHHM TaOimuuHO 3amaHHON ¢yHkuuu. [lycThb MaccuB 3HaAueHHMH apryMeHTa paBeH
linspace(-1,1,8). CpeacrBamu MATLAB noctpoiite noaunom Jlarpanka ans 3toi pyHkuuu. C noMoLbIo
rpaduka moKaxxuTe, YTO MOJHHOM MOCTPOEH MPABUIIBHO.

14. CpeacrBamu MATLAB cnyuaiinbiM 06pazom chopMUPYHTE COCTOSILUMIA U3 BOCBMH 3JIEMEHTOB
MacCHB- CTPOKY, 3HAYEHHE Ka)<I0ro 3JIeMeHTa KOTOpPOro HaxoauTcs B AuanaszoHe oT -1 go +1. [lycts 310
Oyner maccuB 3HaueHMH TabnuyHO 3azaHHOW (yHKuuH. [lycTe MaccHB 3HAyeHWH aprymeHTa paBeH
linspace(-1,1,8). Cpeacrsamu MATLAB noctpoiite nonuiom Heiotona wis 1ol ¢pyHkuuu. C nomouibo
rpauka NOKaxXuTe, YTO MOJHMHOM MOCTPOEH MPABHIIBHO.

15. CpeacrBamu MATLAB ciyuatineiM 0O6pazom chopmupyiiTe COCTOSIINANH W3 BOCBMH 3JIEMEHTOB
MacCHB- CTPOKY, 3HAQUYE€HHUE Ka)KI0ro JJIEMEHTa KOTOPOro HaXOAMTCs B auanazoHe ot -1 jgo +1. [lyers 310
Oyzer MaccHB 3HavyeHHH Tabnu4yHO 3amaHHOW QyHKuMH. [TycThb MacCHB 3HAYEHHH aprymMeHTa paBeH
linspace(-1,1,8). Cpeacteamu MATLAB noctpoiite KycouHO-IHHEHHOE HHTEPIOIHpYIoLIee BeipakeHue. C
MOMOUIBIO rpaduKa MOKAKUTE, YTO MOJyYeHHAs KyCOUHO-JIHHEHas QyHKIUS NMPOXOIUT Yepe3 Bce 3ajaH-
HbIE TOYKH.

16. CpenctBamn MATLAB cnyuaiineiM o6pa3om chopmupyiiTe COCTOSIIMI U3 BOCBMH JJIEMEHTOB
MacCUB- CTPOKY, 3HAUE€HHE Ka)XKJI0ro 3JIeMEHTa KOTOPOro HaxoauTces B aAuanaszone ot -1 o +1. [lycts 310
Oyner maccHB 3HauyeHMH TaOnMM4yHO 3amaHHOW (yHkumH. [IycTh MaccHB 3HaueHHH apryMeHTa paBeH
linspace(-1,1,8). CpenctBamu MATLAB noctpoiite KycOYHO-KBaApaTUYHOE HHTEPIOIHPYIOLEee BbIpake-
HHE C HENpepbIBHOM nepBoi npou3BoaHoi. C nmoMoubio rpaduka nokaxkure, YTO MOJY4YEHHas KycOuHas
(GyHKUMS TPOXOAUT Yepes Bee 3alaHHbIe TOUYKH.

17. Cpenctamu MATLAB cayuaitnbiM oOpa3om chopmupyiite matpuiy pasmepa (10,10), 3nade-
HHS 3JIEMEHTOB KOTOPOM pacrpejieieHbl M0 HOPMAaJbHOMY 3aKOHY C MaTeMaTHYecKuMm oxkuaaHueM 0 u
CpeIHeKBaApaTHYHbIM OTKIOHeHHeM 1. Beimonnute LU-pasznoxkenue 31o#f MaTpuubl. OLeHHTE TOYHOCTH
pa3nokKeHHus.



18. CpeactBamu MATLAB cnyuaitieiM oOpa3zom chopmupyiite CUMMETPHUHYIO MAaTpHILy pa3mepa
(10,10), 3Ha4eHUs 31EMEHTOB KOTOPOH pacrpe/esieHbl M0 HOPMAIbHOMY 3aKOHY C MaTeMaTHYEeCKHM O0XH-
nanueM 0 ¥ cpefHeKBaJpaTUYHBIM OTKIOHEHHEeM |. Bruimonnute pasnoxkenue XoJeCCKOro 3TOH MaTpPHIIBL.
OueHure TOYHOCTH pa3nokeHusi. OOBACHUTE, TOYEMY MATPUYHBIE MHOMXKHTEIH MOJYUYHJIHCh KOMIUJIEKCHBI-
MH.

19. CpeacrBamu MATLAB cinydaiineiM 00pazom chopMupy#iTe CUMMETPUUHYIO MAaTpHIly pasmepa
(10,10), 3Ha4YeHus 21eMEHTOB KOTOPOH pacrpejesieHbl M0 HOPMAJIBHOMY 3aKOHY C MaTeMaTH4YeCKUM OXKH-
nanueM 0 W cpenHekBaapaTH4HbIM OTKJIOHeHHMeM |. Takum ke oOpaszom chopMmupyiiTe npaByl 4acThb
CJIAY. UccnenyiiTe cX0OAUMOCTH METO/A NPOCTON UTEpALIUH.

20. CpenctBamu MATLAB cny4aiineiM o6pazom chopMupyiiTe CHMMETPUUHYIO MATpHIly pasmepa
(10,10), 3Ha4yeHus 1€MEHTOB KOTOPOH pacnpezesieHbl 0 HOPMAJIbHOMY 3aKOHY ¢ MATEMAaTHUYECKUM OXH-
nanueM 0 W cpeaHekBajpaTHyHbIM OTKIOHeHHWeM 1. Takum ke oOpazom copMHUpYHTEe NMpaBylO 4acTb
CJIAY. Uccnenyiite cxoauMocTh MeToaa Skobu.

21. CpeacrBamu MATLAB cnyuaiineiM 00pazom copmupyiiTe CHMMETPHYHYIO MaTpUIly pa3Mmepa
(10,10), 3HaueHHs dNIEMEHTOB KOTOPOH pacrpesiesieHbl 0 HOPMAIbHOMY 3aKOHY € MAaTEMaTHUYECKUM OXKH-
naHueM 0 W cpenHekBaapaTHuHbIM OTKJIOHeHHeM 1. Takum ke oOpaszom cdopmupyiiTe NnpaByr 4acTb
CJIAY. Uccnenyiite cXxoAMMOCTh MeTOAA 3eiiiens.

22. Cpencreamu MATLAB cnyuaiineiM o6pazoM chopMHpYHTE CHMMETPHYHYIO MaTpHIly pasmepa
(10,10), 3HaueHHust 7EMEHTOB KOTOPOH pacrpe/iesieHbl 0 HOPMAJIBHOMY 3aKOHY C MareMaTHYeCKUM OKH-
nanueM 0 ¥ cpeHeKBaApaTHYHbIM OTKJIOHeHHeM 1. CKOppeKTUpyHTe MaTpuIly TakuM oOpa3om, 4ToObl OHa
cTasa MoJIOKUTENbHO onpeaenéHHoi. TakuM xe obpa3om chopmupyiite npasyio yacte CJIAY. Uccnenyii-
T€ CXOMMOCTh MeTo1a e aes.

23. CpeacrBamu MATLAB cnyuaiineiv 06pazom chopMupyiTe CHMMETPUYHYIO MATPULLy pazMepa
(10,10), 3Ha4eHuUs IEMEHTOB KOTOPOH pacrpezesieHbl 0 HOPMAJIbHOMY 3aKOHY € MAaT€MaTHYECKHM OXKH-
nanuem 0 M cpeaHeKkBaJApaTUYHBIM OTKJIOHEHHeM 1. CKOppeKTHpYyHTe MaTpHIly TakuM 00pa3om, yToObl OHa
cTaja MoJOXKUTEIbHO onpenenéHHoi. Takum xe obpa3om chopmupyiite npasyro yacte CJIAY. Uccnenyit-
T€ CXOAMMOCTh METO/Ia HAUCKOPEHIIIero CrycKa.

24. CpenctBamu MATLAB cnyyaiineiM 06pazom chopMHUpyiiTe CHMMETPUYHYIO MATpHIly pazmepa
(10,10), 3HaueHHs 371eMEHTOB KOTOPOH pacrpezeNieHbl M0 HOPMAIbHOMY 3aKOHY C MaTeMaTHYeCKHM O)KH-
nanueM 0 M cpeaHeKBaJpaTHUHBIM OTKJIOHeHHeM 1. CKOppeKTHpyiTe MaTpully TakuM oOpa3oMm, 4ToObl OHA
cTaja MojIoKUTENbHO onpeaenéHHoi. Takum ke obpa3om chopmupyiite npasyio yactb CJIAY. Uccnenyii-
TE€ CXOAMMOCTh METO0/1a MUHUMAJIbHbIX HEBSI30K.

25. CpexnctBamu MATLAB ciy4qaiineiM 06pa3omM copMUPYHTE CHMMETPHYHYIO MaTpHUIy pa3Mepa
(10,10), 3Ha4yeHUst 371€MEHTOB KOTOPOH pacrpeeneHsl M0 HOPMaJbHOMY 3aKOHY C MaTeMaTHUECKHM OXKH-
nanueM 0 u cpeHeKBaApaTHYHBIM OTK/IOHeHHeM |. CkoppekTupyiite MaTpuily TakuM obpa3oM. 4ToObl OHa
cTaja MojoKUTENbHO onpeaenéHHoi. Takum ke obpasom chopmupyiite npasyio yacte CJIAY. Uccnenyii-
TE€ CXOAUMOCTb METO/1a CONPSIKEHHBIX MPAUEHTOB.

6.2. Bonpocel (3aga4u) K 3K3aMeHy

Cemectp 3

[ToHsiTHE O YHMCIIEHHBIX U BHIYHCIIMTENILHBIX METO/1ax.
McTounnku norperHocTei npu BbIYHCICHHUSX.
BeckoneuHo masble u GeckoHe4HO 0oJiblMe BeTNYHHBL VX nopsanok.
Knacce! HenpepbiBHO-1ud GepeHpyeMbIX (GYHKIINI Ha OTpe3Kax U 3aMKHYTBIX 00/1aCTsX.
MeTtpuyeckoe nNpocTpaHCTBO.
Jluneitnoe npoctpancTBO. JIMHEHHO 3aBUCHMBIE M JIMHEHHO HE3aBHCHMBIE CHCTEMBI 3JIEMEHTOB.
JInneiiHOe HOPMHUPOBAHHOE MPOCTPAHCTRBO.
MHO0kKecTBEeHHOCTb clIOCOO0B BBEICHHS HOPMBI B JINHEHHOM MPOCTPAHCTBE.
[TonsATHE O CXOAMMOCTH MOCIIEI0BATEILHOCTH 3JIEMEHTOB.

10. IMTorpemHocTH U MpeeIbHBIE MOTPEIIHOCTH HETOYHO 3a/IaHHBIX YHCEL.

11. IlpenenpHble MOrpeLIHOCTH BHINOMHEHHS apU(pMETHYECKHX ONEpalil ¢ HETOYHO 3aJaHHBIMH YHC-
JlaMH.

12. IpenenbHble MOrpelIHOCTH BbIMHCIEHUS (YHKIIMI, 00YCIIOBIEHHBIE HETOYHBIM 3a1aHHEM 3HAUYEHHUIT
HX apryMeHTOB.

Moy G0 =TGN il B



13. [ludpooe npezacrapienne NpuOIMKEHHBIX YKCeN ¢ PUKCHPOBAHHOM U C IUIaBarowIel Toukoit. Bep-
Hble IUGpBI. 3Havamue nuQpsL

14. IpaBuna py4HoO¥t 3anucy NpUOIHKEHHBIX YKiCeN C (PUKCHPOBAHHOM M C IJIaBAOIIEH TOYKOM.

15. IlpaBuna okpyriieHus ¢ GUKCHPOBAHHOM H C IJIABAIOIIEH TOYKOM.

16. IIprMeps! pe3koro HaKOIUICHUS IIOTPELIHOCTH OKPYTJICHHS P BEIYMTAHHH C IJIaBAIOLIEH TOUKOA.

17. BeruncneHue 3Ha4eHHs OJHHOMA 110 cxeme ['opHepa.

18. TlocTpoeHue anmpoKCHMHUPYIOLIEro MHOrowIieHa Teiiopa.

19. UaTepnonsunonHbli MHOrowIieH Jlarpanixa.

20. JIuneitnas oxx oMepHasi HHTEPIIOJISIHS.

21. IlocTpoeHue KyCOYHO- IMHEHHOr0 HHTEPIOIUPYIOIIET0 BEIPAXKEHHUS, ISl BBIMUCIICHUS KOTOPOTO He
TpeOyIOTCS IOTHYECKUE OTEpaLIiH.

22. MHuorouneHsl YeObieBa 1 UX CBOMCTBA.

23. V37161, MUHUMH3HPYIOIIHE OLIEHKY NOTPEUIHOCTH ITOJTMHOMHAIBHON HHTEPIIOJISALMH.

24. KoHe4HbIE Pa3HOCTH OJJHOMEPHOTO MacCHBa.

25. Paznenénnble pa3HOCTH TaOIMYHO 3aaHHON (QYHKIIUH.

26. UnTepnonsuuoHHbIit MHOrowieH HeroToHa.

27. YucnenHoe auddepeHupoBaHre METOAOM Pa3IeIEHHBIX Pa3HOCTEH U METOZIOM MOJTHHOMHAIBHON
HHTEPIIOJISALHH.

28. . MamuHHBIN 31CHIIOH HU(POBOro KoJa ¢ IJIaBaIOIIEH TOYKOH.

29. IlonsaTtue o crulaiftHax.

30. ITocTpoeHne KyCOYHO- KBaIpaTHYHOTO HHTEPIOIHPYIOIIETO BEIPAXKCHHUS C HEPEPBIBHOM MEpBOH
IIPOU3BOIHOM, JUISl BEIYHCIIEHUS KOTOPOTO HE TPeOYIOTCs JIOTHYECKUE ONEPalliH.

31. IlocTpoeHue annpoKCUMHPYIOIIETro MOJTMHOMA 3aJaHHOTO MOPsA/AKa s TaOIMYHO 3a/1laHHOM QyHK-
LUH.

32. KpaaparypHas hopMmyJia Tpamenuii 1j1s TabIM4HO 3a/1aHHOM MO/IBIHTErPaTbHON QYHKIMH Ha HEpaB-
HOMEPHOMH CeTKe.

33. KBazgparypnas popmyina Cumrcona yisi TabIHMYHO 3aJaHHOMN ITOABIHTErPAIbHON (DYHKIIMH HA He-
PaBHOMEPHOM CETKeE.

34. MeTobl YHUCIIEHHOTO MHTEIPUPOBaHHs (KBajpaTypa), OCHOBAaHHBIEC HA HHTEPIIOJISALUH HIIH aNlpoK-
CHMAaI{H.

35. IlonsiTHe 0 MaTpuLiaX ¥ 006 OCHOBHBIX ONEPalUsIX HAJ HUMH.

36. Kparkasi xapakTepuCTHKa 3a/1a4d PELICHHUS CHCTEM JIMHEHHBIX alrebpandyecKiX ypaBHEHHH.

37. HopMBI OTHOMEPHBIX M JByMEPHBIX MaCCHBOB.

38. Ilpsmoii meton peenust CJIAY Ha ocHoBe ["ayccoBoro LU- pasnoxenus.

39. IIpsmoii Metox pemenust CJIAY Ha ocHOBeE pa3nioxeHust X0JIECCKOro.

40. O6ycnosnennocts CJIAY.

41. Merox npocto# urepauuu Uit pemenus CJIAY.

42. Metona Sxo6u.

43. Meron 3eiinens.

44. Meroib! pelaxcaluH.

45. Meron Hauckopeiimero cnycka s pemenus CJIAY.

46. Merox MUHHMAJIBHBIX HeBsA30K Juis perenust CJIAY.

47. Meton conpsiKEHHBIX IPaZMEHTOB.

@DOH OLIEHOYHBIX CPEICTB IS IPOBECHHS aTTECTALlUH YPOBHS CHOPMHUPOBAHHOCTH KOMIIETEHIIHH
00y4aromuXcs Mo AUCHHUILTHHE 0)OPMIIIETCS OTAEIBHBIM JOKYMEHTOM.



7. YYESHO-METOJAUYECKOE U UTH®OPMAILIMOHHOE OBECIIEYEHUE

7.1. Knm;ooﬁecneqeuﬂocn

JUCHHUITIMHBI

HaumeHoBaHue nUuTEpaTyphI: aBTOP,
Ha3BaHWe, BUJI U3JIaHHUs, U3JaTeNbCT-
BO

I'on u3nanus

KHUTI'OOBECITEYEHHOCTb

KonuyecTBo 3K3eMILISPOB U3-
Januit B Oubnuorexke Bal'Y B
cootBercTBUU ¢ PI'OC BO

Hanuuue B 3nekTpoHHOM OHO-
Jquoreke Bal'y

3

4

OcHoOBHas TuTeparypa

1. YncneHHble METOIBI B 3a1a4axX U
yNpaXKHEHUAX [DIEeKTPOHHBIN pe-
cypc] : yuebHoe nocobue / H. C.
baxsanos, A. B. Jlanun, E. B. Yu-
OHKOB ; oz peal. B. A. CagoBHuue-
ro.-4-¢ u3j. (311.). — DNEKTPOH. TeK-
croBble faH. (1 ¢aiin pdf : 243 c.). -
M.: BUHOM. Jla6oparopus 3HaHwuii,
2015. — Cucrem. TpeGoBanus: Adobe
Reader XI ; axpan 10". —ISBN 978-
5-9963-2980-9.

2015

http://www.studentlibrary.ru/bo
ok/ISBN9785996329809.html

2. YucneHHsle MeTOABI [DNEKTPOH-
Hel#t pecype] / H. C. Baxsanos, H. I1.
Xunxos, I'. M. Kobenbkos.-8-¢ u3n.
(311.). — DnexTpoH. TekcToBble AaH. (1
¢aiin pdf: 639 c.). — M. : BUHOM.
JlaGopatopus 3HaHwmii, 2015. —
(Knaccuueckuii yHUBEPCUTETCKUIA
y4ebHuk). — CucreM. TpeGoBaHus:
Adobe Reader XI ; axpan 10". —
ISBN 978-5-9963-2616-7.

2015

http://www.studentlibrary.ru/bo
ok/ISBN9785996326167.html

3. YucneHHble METO/IbI U NPOrpaM-
MupoBaHue: YuebHoe nocobue /
Konnaes B./1.; ITox pen. 'arapuHoii
JLT. — M.:1 ] ©OPYM, HHUL]|
HH®PA-M, 2016. — 336 <.: 60x90
1/16. — (TTpoeccuonanbHOE 06pa3o-
Banue) (ITepernér 7BL1) — ISBN 978-
5-8199-0333-9.

2016

http://znanium.com/catalog.php
?bookinfo=546692
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3

JlononHuTEIbHAS IMTEpaTypa

1. lemunosuy, bopuc [TaBnoBuy.
OCHOBbI BHIYHCIIUTENIbHOM MaTeMa-
THKH: y4eOHoe nocobue/ b. I1. [le-
mujosuy, M. A. Mapon. — H3n. 8-e,
crep. — Cankr-ITerepOypr: JlaHs,
2011.— 664 c. : un.. — (YueOHUKH
Juist By30B. CrienManibHas JIuTepary-
pa). — (Knaccuyeckas yueGHas jure-
parypa no maremaruke). — (JIyqume
K1accuueckne yueOHUKH). — (3HaHue,
YBEPEHHOCTS, ycnex!). — Bubauorp. B
KoHue ri1. — Ilpeam. ykas.: c. 659-
664. — ISBN 978-5-8114-0695-1.

2011
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2. emunosud, Bopuc ITdsnosuy.
YucnenHble MeTobI aHanu3a. [1pu-
6mkenne pyHkumii, TupdepeHLu-
aIbHbIE M MHTErpaJIbHbIE YPaBHEHHS:
yue6Hoe nmocobue /Ui By30B M0 Ha-
npasnenusM 510000 — "EcrecTBen-
Hble HayKH U MaTematuka", 550000 —
"Texnuueckue Hayku", 540000 —
"INenaroruyeckue Hayku"/ B. I1. Jle-
mupoBuy, M. A. Mapon, 3. 3. lllysa-

2010




Josa; nox pen. B. I1. Jlemunosuua. —
H3n. 5-¢, ctep.. — Cankr-IletepOypr:
Jlans, 2010. — 400 c. : wi., Tabn.. —
(Yuebnuky s By30B. CneuanbHas
auTeparypa). — (JIyumue knaccuye-
ckue y4eOHUKH). — (3HaHHe, yBEepeH-
HoCTs, ycnex!). — (Knmaccuueckas
y4yebHas JiuTepaTypa 1o MaTeMaTH-
ke). bubnuorp. B koHue ri. — ISBN
978-5-8114-0799-6.

3. IlleBuos, I'eopruii CemeHoBHY. 2011 3
YucIIeHHBIE METOIbI JIHHEHHOM a-
reOpbl: yaeOHoe nocobue i mare-
MaTHYECKUX HalpaBJICHHH U crielu-
ansHoctei/ I, C. Illesuos, O. T'.
Kprokosa, b. Y. Mbi3uukoBa. — U3z,
2-e, ucnp. U gor.. — CaHkT-
ITerepOypr: Jlans, 2011. -495 c. :
wi. — (Yuebuuku ans By3os. Cneuu-
ajibHas JuTepaTypa) — bubnuorp.: c.
489-490. — Ilpenm. yka3.: c. 491-
495. — ISBN 978-5-8114-1246-4.

4. KoxorymkuH I A., ®enoroB A.A., 2011 http://www.studentlibrary.ru/bo
Xpanos [1.B. UnucneHHbIE METOIbI ok/bauman_0006.html.
anreOpbl ¥ NMpUONVIKEHUA QyHKIMIA:
METO/l. YKa3aHHs K BBITIOJTHEHHIO Jia-
6opaTopHbIX paboT 1o Kypcy "Yuc-
JIeHHbIe MeTOAIbI" [DNeKTPOHHBIH pe-
cype] / T'.A. KokorymkuH, A.A. ®e-
notos, I1.B. Xpanos. — M : U3za-
tenscTBO MI'TVY um. H. O. Baymana,
2011.—-58, [2] c.: m.

7.2. IlepHoauyieckne H3IaHus
1. XKypHan «BecTHHK KOMIBIOTEPHBIX U HHYOPMAITMOHHBIX TEXHOJIOTHI.
2. Xypnan «Bectauxk PAH».
3. XKypHan «BbIYUCIUTENBHBIE TEXHOIOTUHY.
4. Xypuan «KBaHT».
5. Xypnan «¥Ycnexu MaTeMaTHYECKHX HayK».

7.3. AuTepHeT-pecypebl

1. http://www.apmath.spbu.ru/ru/structure/depts/is/vm-sergeev-2013.pdf

2.
https://ru.wikibooks.org/wiki/%D0%A7%D1%82%D0%BE_%D1%82%D0%B0%D0%BA%D0%BE%D0%B5_%D0%B2%D1
%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D 1%8C%D0%BD%D0%B0%D1%8F %
D0%BC%D0%B0%D 1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA %D0%B0

3. http://www.math.kemsu.ru/files/books/comp_math.pdf

4.
http://portal.tpu.rt/SHARED/K/KOCHEG/study/Tab/%D0%9B%D0%B0%D0%B1_%D0%BF%D1%80%D0%B0%D0%BA%D

1%82%D0%B8%D0%BA%D1%83%D0%BC_2014.pdf
5. https://mipt.ru/education/chair/computational _mathematics/study/materials/compmath/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUME JIMCITUITIJIMHBbI

Jina peanu3anMy JaHHOW IUCHHUIUIMHBI HUMEIOTCS CHELHAIbHBIE IMOMEIICHHS JUIS IPOBEICHHS
3aHATHH JIEKIMOHHOTO THUNA, 3aHATHH J1abOpaTOpHOro THIA, TIPYNIOBBIX M  HHIWBHIYAJIbHBIX
KOHCYJIbTAllMH, TEKyLIEro KOHTPOJIS M IIPOMEXYTOYHOH aTTecTalMu, a TaKXKe IOMEIICHHs s
CaMOCTOATENbHOM paboThl. JIaGopaTopHble pabOTHI IPOBOAATCS B KOMnbiomepHom Kiacce 519-3.

ITepeyeHp HCIOIB3YEMOTO JIMLEH3HOHHOTO IPOrPAMMHOI0 00eCTICYeHH S

1. Microsoft Office

2. MATLAB




Pabouyto nporpammy coctasun aouent llmenés B.E. /%/ e %

Penensent (npencraBurens paboTonares)
Havanpauk npoektHoro otaena OO0 «M® Dnexrpo» Yebpskosa 10.C.

&

V4

[Iporpamma pacemotpena u ono6peHa Ha 3aceanny Kadeapbl « DIEKTPOTEXHUKA H HIEKTPOIHEPreTHKA»
[Tpotokon Ne 1 ot 04 centsabps 2019 rozna

3aBenyromuit kapenpoit bamansu Hopaiip [TetukoBry ,/%"‘7/

PaGouas nporpamma paccMoTpeHa u 0J00peHa Ha 3aceflaHiH y4eOHO-MEeTOAMYeCKOH KOMUCCHH HarpasJie-
Hus 13.03.02 «DnexTposHepreTHka u 3MeKTPOTEXHHKAY»
[Ipotokosn Ne 1 ot 04 centsibps 2019 roaa

IIpencenarens komuccun banansu Hopaiip [TeTnkoBuy e%"“’f%
~= 75




JIMCT HEPEYTBEPXKIEHUSA
PABOYEN MPOTPAMMBI JIACHATLIINHBI

Pa6ouas nporpamma ono6pena va 20 2.8 /&S vietusiii roj

Iporoxon 3acenanns kapeapet N /ot G Zdona
3aBenyromuii xahenpoi
77

Paboyag nporpamma onobpena Ha yueOHbIH roj
IlpoTokos 3acenanus kagenpsr No oT roaa
3asenyromuil kKageapoi

Pa6ouas nmporpamma onoGpena Ha yuaeOHBIN T
Ifporoxosn 3acenanust kadenpsr No oT roaa
3asenyromuii Kageapoi




JIMCT PETUCTPALIMA U3MEHEHUIA
B pabouyro nporpammy AMCLUMNIUHbI
HAHUMEHOBAHHE
o0pa30BaTe/ibHOM NPOrpamMMbl HarpaBieHUs MOArOTOBKH K00 u Haumenoganue OI1, HaNpaBIEHHOCTb: HAUMEHO-

sanue (ykasamo ypoeeHb NOO2ONMOGKU)

Homep BHeceHbl MBMEHEHHUs B qacm/pamenbl Hcnonuurens OcHoBaHuWe

M3MEHEHHS pabouei nporpamMmmbl ®HO (HOMep W aata nNpoToKo/a
3aceaaHus Kadeapbl)

3aB. kadenpoii /
Toonuce DPHO




