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1. OBIIASI XAPAKTEPUCTHUKA PABOYEH ITPOIPAMMBI

YYEBHOM

JUCHUIIVIMHBI «OI1.10 YUCJIEHHBIE METO/bI»

1.1. MecTo AUCHUILIMHBI B CTPYKType OCHOBHOH NpodeccHoHAIbHOI 00pa3oBaTe/ibHOM
NPOrpaMMblI

VYuebHas aucuuiuimHa «YuciIeHHbIe METOAbI» MPUHAUIEKHUT K 001IenpodecCHoHATbEHOMY
nukiy. M3ydaercsa B 7 cemecrpe.

1.2. He.]'lb U INIAHUPYEMBIE PE3YJbTAThl OCBOCHUA NTUCHUIIJIUHDBI:

Koo IIK,
OK Ymenusn 3nanusn

OK 1, 2, | ucrons3oBaTh OCHOBHBIE YHCICHHBIE METOJBI | METOJbl XpAaHEHHs 4YHCel B MaMITH

4, 5, 9, | peuieHus MaTeMaTUYECKUX 3a/1a4; SJIEKTPOHHO-BBIUYUCIUTENFHON  MAITMHBI

10, BBIOMpaTh ONTUMAJIbHBIA YMCICHHBIH Merox | (manee — DBM) u AeHCTBUS HAJ HUMH,

[IK 1.1, | 7V1 pEeIICHUS MOCTABICHHOH 3a1a1H; OIIEHKY TOYHOCTH BBIYUCIICHUN;

1.2, 1.5, | AaaTb  MaTeMaTH4eCcKMe  XapaKTEPHCTHKH | METObI penieHust OCHOBHBIX

MK 3.4, TOYHOCTU MCXOHON MH(OPMAIIMU U OIICHUBATh | MATEMAaTHUYECKUX 3a1a4 -
TOYHOCTH TIOJTyYEHHOTO YACICHHOTO PEIIeHUS; | HHTerpupoBanus, auddepeHnpoBaHus,

IIK 5.1, pa3pabaTeiBaTh aITOPUTMBI U IPOTPAMMEI JJIS | PEIICHUs] JIMHEHHBIX W TPAHCIICHICHTHBIX

IK 9.2, perieHus] BBEIYACTUTENBHBIX 3a7a4, YYUTHIBAS | YpaBHEHUH W CHUCTEM VpaBHEHHH C

1K 10.1, HEOOXOTUMYIO TOYHOCTh MOJIy9aeMoro | moMoIsio OBM.

HK 11.1. | pesynprara.

2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JIUCIIUTLIINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHOIl padoThbl

Bua yueOHo# padoThI Odnem
B Yacax

O61beM 00pa3oBaTe/IbHOW MPOrpaMMBbI 48

B TOM YHCJIC:

TeopeTuyeckoe ooyueHue 14

MPAKTUYECKHUE 3aHITH 20

Camocmosmenvras paboma 10

Koncyabrauuu 4

IIpomexyTouHas aTrecTanus 3auer




2.2. TemaTnueckuii miaH u coaep:xxanue yueonoi gucuuminnsl «OIL.10 YACJAEHHBIE METO/1bI»

Koowvt komnemenuyuii,

Haumenoseanue Cooeporcanue yueonozo mamepuana u (popmolt opzaHuzayuu Oovem ¢ | hopmupoeanuro komopuix
pazoenoe u mem oesamebHOCmU 00y4auuxcs yacax cnocoocmeyem InemeHm
npoZpamMmol
1 2 3 4
Tema 1. Diaementsl | Conepskanue y4ueOHOr0 MaTepuasia OK1,2,4,5,9, 10,

TeOpHUH HUcrtounukn u kimaccuukanus TOTPEHTHOCTEH pe3ynbTaTa YHCICHHOTO 6 IIK 1.1, 1.2, 1.5, IIK 3.4, IIK
MOrpemHocTe pELICHUS 3a/1a4H. 5.1, TIK 9.2, IIK 10.1, TIK
B ToMm umncie Jekuuii 2 11.1.

B ToM 4mncJIe NPAKTHYECKHX 3aAHATHH U JJA0OpPaTOPHBIX padoT 2

CamocrosiTesibHas padoTa 00y4aroIUuXCst 2
Tema 2. | Conep:xanue y4eOHOro marepuaja OK1,2,4,5,9, 10,
MpudanxkéHubie [TocranoBka 3agauu JIOKaNU3alMu KOpHEH. YUWCIEeHHbIE METOJbl PELICHUS 8 IIK 1.1, 1.2, 1.5, IIK 3.4, IIK
peuieHus YpaBHEHUH. 5.1, TIK 9.2, TIK 10.1, TIK
ajredOpandeckux M | B Tom uucie Jgexuuii 2 11.1.
TPaAHCHEHACHTHBIX B TOM 4nciie NpaKTHYECKHUX 3aHATHI M J1a00PaTOPHBIX PadoT 4
ypaBHeHHH CamocrosiTesibHas padoTa 00y4arIuXxcst 2
Tema 3. Pemenue | Cogepxxanne yueOHOro Marepuajia 8 OK1,2,4,5, 9,10,
cucteM JMHeHHBbIX | Meton ["aycca. Meron utepanmii pemenus CJIAY. Merton 3eiiaens. IIK 1.1, 1.2, 1.5, TIIK 3.4, IIK
ajredOpanveckux B TOM umnciie JeKuuii 2 5.1, IIK 9.2, TIK 10.1, TIK
ypaBHeHHH B TOM 4nc/Ie NPAKTHYECKHX 3aHATHIA U J1a60PaTOPHBLIX PadoT 4 11.1.

CamocTosiTesqibHasi padoTa 00y4ar0IMXcs 2
Tema 4. | Conepxanue y4eOHOIro MaTrepuasa OK1,2,4,5 9,10,
Mpudanxkenue WNuTtepnonsuuonnsiii MuorowieH Jlarpanxka. MHTepnonsiuonHsie GopmyIbl 8 IIK 1.1, 1.2, 1.5, IIK 3.4, IIK
Gynxumii Hrrotona. 5.1, IIK 9.2, TIK 10.1, TIK

HHTepnionupoBaHue CIijIaiiHaMu. 11.1.

B ToM umcie JeKknmii 2

B ToM 4ymnciIe NPAKTHYECKHUX 3AaHATHH M 1a00paTOpPHBIX padoT 4

CamocrosiTesibHasi padora ody4yaommxcsi (MpH HAJIWMYMH YKa3bIBACTCS 2

TEMATHKA U COJACPKAHNE JOMAITHNX 32/IaHUI)

Conepxanue yueOHOro Marepuasa 8 OK1,2,4,5,9, 10,




Tema 5. Yucaennoe | Popmynsl Heroorona - Koteca: Meroasl NpsSMOYrOJIbHUKOB, TpaleLUu,
HHTEerpUPOBaHMe napa0oJr.

WuTerpupoBanue ¢ nomomsio ¢popmyn ["aycca.

B ToMm unciie geknui

B ToM 4uc/ie NpaKTHYECKUX 3aHATHI U JIa0OPATOPHBIX padoT

CamocrosiTejibHast padoTa 00y4arouuxcst

IIK' 1.1, 1.2, 1.5, [IK 3.4, I[IK
5.1, 1IK 9.2, TIK 10.1, IIK
11.1.

Tema 6. Yuciaennoe | Conepskanue yueOHOro MaTepuajia

penieHue Merton Duinepa. YToun€HHas cxema Ditiepa.

O0OBLIKHOBEHHLIX Meron Pynre — Kyrra.

muddepeHIUATLHBIX | B TOM 4YnciIe JeKIuii

yPaBHeHUi B ToM ymnciie npakTHYeCKUX 3aHATHH M 1a00paTOPHBIX padoT

CamocrosiTesqibHasi padora o0yyarmmxcs (MPpH HAJIUYUM YKA3bIBAETCS
TEeMATHKA U COlePKAHNE TOMAIHUX 3aJaHUI1)

Pa3paboTka anropuTMoB M mporpamMm Uil pemieHus aud@epeHuanbHbIX
YpaBHEHUI YMCIEHHBIMU METOJIaMHU.

OK 1,2,4,5,9, 10,

K 1.1, 1.2, 1.5, [IK 3.4, [1K
5.1, TIK 9.2, TIK 10.1, TIK
11.1.

Ilpumepnan memamuka npakmuyueckux paoom:

Brruncnenue norpemHocTet pe3yabTaToB apuPMETHIECKUX JECHCTBUN Hal MPUOTMKEHHBIMH YUCTaMH.
TpanchopmupoBanHast norpemHocTb. Hakorienue ommuboK OKpyriaeHHus.

Pemenue anredpandeckux U TPaHCLIEHCHTHBIX YpaBHEHU I METOJOM MOJIOBUHHOTO JIEJIEHUS U METO/I0M
UTEpALUH.

Pemenue anreOpanueckux U TPAHCLICHICHTHBIX YPAaBHEHUI METOJIaMU XOPJI M KacaTelbHBIX.

Pemenue cucreM JTMHEWHBIX YpaBHEHUH MPUOTUKEHHBIMU METOJAMH.

CocraBiieHne MHTEPHOSILIUOHHBIX Gopmyn Jlarpanxka, HpioToHA, HaXx0XAEHHE WHTEPIOSILIMOHHBIX
MHOTOYJIECHOB CILJIaifHAMH.

Boluricnenue  MHTErpajioB  METOJaMH  YHCIEHHOTO  WHTETpHpoBaHUs.  VHTepHonsuoOHHBIE
KBaJpaTypHbie (GOPMYIIBI.

[IprMeHeHre YNCIeHHBIX METOOB JUIsl pelieHus quQpepeHInanbHbIX YPaBHEHHIA.

Koncynemayusa

4

Ipomesrrcymounaa ammecmayus

Ix3zamen

Bcezo:

48




3. YCJIOBHUA PEAJM3AIIMA TIPOTPAMMBI YUYEBHOHN JUCHUILIWHBI
«OIL.10 YU CJIIEHHBIE METO/bI»

3.1. s peaJu3anuy NporpaMMbl Y4eOHOH JMCHUIIMHBI JOJLKHBI ObITh MPexyCMOTPEeHbI
cieaylomue clenuaabHble IIOMeIeHH:

Kabuner «MaTtemaruueckue JUCUMILUIMHBDY, OCHAUICHHbIA  00OpyJOBaHUEM U

TEXHUYCCKUMHU CPEACTBAMU 06y‘I€HI/I$II

- paboudee MeCTO IPEernoaaBaTels;

- I0CA/I0YHBIE MECTa 00yJaroImuXcs (10 KOJIMYECTBY 00yJatomuxcs);

- yueOHbI€ HarJIgIHble TOCOOUS (TaOINLIbL, MIaKaThl);

- TEMAaTUYECKHUE MaNKU TUJAKTHYECKUX MaTepUaoB;

- KOMIUIEKT y4eOHO-METOIMYECKON TOKYMEHTAINH;

- KOMIUIEKT y4eOHUKOB (y4eOHBIX TOCOOUIT) MO KOJIMYECTBY OOYUAIOLIUXCS.
Texuuueckue cpeacTBa 0OyUeHHUS:

- KOMIIBIOTEP C JIMLEH3UOHHBIM IPOTPaMMHBIM 00€CIIEUEHHEM;

- MYJIbTUMEIUATIPOEKTOD;

- KaJIbKYJISTOPBI.

3.2. UudopmannonHoe odecriedeHue peaau3alum mNporpamMmmbl

Jis peanuszanuu mnporpamMmbl  OMOIMOTEUHBIH (OHA 00pa3oBaTENbHON OpraHU3aIUH
JOJIKEH UMETh Me4aTHbIe W/WIN 3JeKTPOHHBIE 00pa3oBaTeabHble U HHPOPMAIIMOHHBIE PECYPCHI,
PEKOMEHyeMBIX ISl UCIIO0JIb30BaHUs B 00pa30BaTEIbHOM IIpOLECCEe

OcHOBHBIE HCTOYHUKH

1. Tlumenos, B. I'. Yucnennbie metonpl. B 2 4. Y. 1: yuebnoe nocodue mis CI10 / B. T.
[Tumenos; nox pemakmueit FO. A. MenentoBoit. — 2-e uzn. — CapartoB, ExarepunOypr:
[IpodobpazoBanue, Ypansckuii GpenepanpHbiii yauepeuret, 2019. — 111 ¢. — ISBN
978-5-4488-0398-7, 978-5-7996-2919-9. — TekcT: 21eKTPOHHBIN // DIEKTPOHHO-
oubnunoreuynas cucrtema [IPR BOOKS: [caiit]. — URL.:
http://idp.nwipa.ru:2073/87906.html

2. Ilumenos, B. I'. Yucnennbie metoapl. YacTs 2 : yuebHOe nocobue / B. I'. [Tumenos, A. b.
JloxxaukoB. — ExarepunOypr : Ypansckuii penepanbusiii yauepcuret, 9bC ACB, 2014.
— 108 c. — ISBN 978-5-7996-1342-6. — TekcT : 21MeKTPOHHBIH // DIEKTPOHHO-
OoubnnoTeyHas cucrema IPR BOOKS : [caiiT]. — URL:
http://idp.nwipa.ru:2073/68411.html

JdonosiHUTE/IbHbIE HCTOYHUKH

1. Ksacos b.W. UncneHnble METOIbI aHAIK3a U JIMHEHHON anreOpsl. Mcnonb3oBanne Matlab
u Scilab — JTaub. 2016.-328 ¢. [DnekTpoHHbIH pecypc]
https://lanbook.com/catalog/matematika/chislennye-metody-analiza-i-linejnoj-algebry-
ispolzovanie-matlab-i-scilab-71040306

2. TunemytnunoB, P. @. Yucnennsie MeTo bl yueOHoe nocodue / P. @. I'masmyTaunoB, K.
P. XabuOynnmuna. — Kazanp: KazaHckuii HallMOHATBHBIN UCCIIET0BATEIbCKHIMA
TEXHOJIOTHYeCKui yHuBepcutet, 2018. — 92 ¢. — ISBN 978-5-7882-2427-5. — Texkcr:
ANEKTPOHHBIN // DnekTpoHHO-0ubnuoreunas cucrema [IPR BOOKS: [caiiT]. — URL:
http://idp.nwipa.ru:2073/95068.html

3. Omnerun, U. I1. Beenenue B uricneHHbie MeTO bl yueOHOe mocodue / . I1. Onerun, . A.
Kpacnopyuxwuii. — HoBocubupck: HoBocubupckuii rocy1apcTBeHHbIM TEXHUYECKUN
yauBepcuret, 2018. — 115 ¢. — ISBN 978-5-7782-3632-5. — TekcT: 21eKTpOHHBIH //
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http://idp.nwipa.ru:2073/68411.html
https://lanbook.com/catalog/matematika/chislennye-metody-analiza-i-linejnoj-algebry-ispolzovanie-matlab-i-scilab-71040306
https://lanbook.com/catalog/matematika/chislennye-metody-analiza-i-linejnoj-algebry-ispolzovanie-matlab-i-scilab-71040306

DnexTpoHHO-0ubMuoTeunas cucrema [IPR BOOKS: [caiit]. — URL:
http://idp.nwipa.ru:2073/91332.html



4. KOHTPOJIb UM OIEHKA

JUCIHHUIIVIMHBI «OI1.10 YUCJIEHHBIE METObD»

4.1. Kputepumn, ¢popMbl 1 MeTOAbI OLIEHKH Pe3yJIbTATOB 00y4eHUs

PE3YJBTATOB OCBOEHHA YUYEBHOM

Pes3ynomamut 00yuenusn

Kpumepuu OUEHKU

Dopmol u memoowvl
OUeHKU

Ilepeuenw 3HaHUll,
0C8AUBACMbIX 6  pamkax
OUCYUNTIUHDL:

® MCTOIbI XpaHeHI/IH yuCelI B
naMATH DIIEKTPOHHO-
BBI‘II/ICJ'II/ITGJ'ILHOI‘/'I MaIlIMHBI
(mamee — OBM) u npelictBus Haj
HHMHU, O]_IeHKy TOYHOCTHU
BBIYMCIICHUM;

® METO/Abl pEUIeHHS OCHOBHBIX
MaTeMaTHYECKUX 3amaq -
WHTErpUPOBaHMS,

mudepeHIupoBaHus, PEIICHUS
JUHEHHBIX W TPAHCIEHJEHTHBIX
YPaBHEHUH U CUCTEM ypaBHEHUI
¢ omortipo 9BM.

Ilepeuenw VYMeHU,
oceausaemvlx 8  paAMKax
OUCYUNTIUHDL:

® JICII0JIb30BaTh OCHOBHBIC
YHCJICHHBIC MCTOAbI PCIICHUSA

MaTCMaTUYCCKHX 3aJa4,

® BHIOMpATH ONTHUMAJILHBII
YUCIICHHBIH METOI JJIs PEIICHUS
TIOCTaBJICHHOM 3aJa4H,

® 1aBaTh MaTeMaTHYEeCKUe
XapaKTEePHCTHKH TOYHOCTH
WCXOMHOW  WHpOpMamMu |
OLICHUBATh TOYHOCTb
MIOTy4EHHOT O YHCIIEHHOT'O
peLIeHHs;

® pa3pabaThiBaTh AJITOPUTMBI U

OporpaMMbl  JJIS1  PELICHUS
BBIYMCIIUTEIBHBIX 3ajad,
YUUTBIBAS HEOOXOUMYI0
TOYHOCTh MOJTY4aeMOro
pe3ynbrara.

«OTJINYHO» - TEOPETHUECKOE COJICPIKAHHIE
Kypca OCBOEHO TOJHOCTBIO, 0e3 MpoOeIioB,

YMEHHUS c(OpMHUPOBAHEI, BCE
NPeIyCMOTPEHHBIE TPOTPaMMO ydeOHBIE
3aJaHUs  BBITIOJHEHBI, KAueCTBO WX

BBITIOJIHEHHA OICHCHO BBICOKO.

«XO0poIIo» - TEOPETHUECKOE COJICPIKAHUE
Kypca 0CBOEHO TMOJHOCTHIO, 0e3 po0eoB,

HEKOTOpPhIE  yMEHHS  CPOPMUPOBAHBI
HEJ0CTaTOYHO, BCE MPEAYCMOTPEHHbIE
porpaMmMon yueOHbIE 3a7aHus

BBITIOJIHCHBI, HEKOTOPBLIC BHIBI 3aJIaHPII>'I
BBITIOJIHEHBI C OIITHOKAMH.

«Y IOBIETBOPHUTEIBHO» - TEOPETUYECKOE
coJiepKaHue Kypca OCBOCHO YaCTHYHO, HO
npoOeiasl  HE HOCAT  CYHIECTBEHHOTO
XapakTepa, He0OX0UMbIE YMEHUS PabOThI
C OCBOCHHBIM MaTe€pHajJOM B OCHOBHOM
chopMUpOBaHHI, OOJIBITTMTHCTBO
IPEIYCMOTPEHHBIX POTPaMMOii
00y4yeHHs1 Y4eOHBIX 3aJJaHU{ BBHITIOJHEHO,
HEKOTOpPhIC W3 BBINIOJHCHHBIX 3aJIaHUH
CoJIepKaT OIIUOKH.

«HeynoBneTBopUTEIbHO -
TEOPETUYECKOE COJEp)KAaHUE Kypca He
OCBOEHO, HEOOXOJMMbIE YMEHHS He
chOopMUPOBaHbI, BHITIOJHEHHbIE Y4eOHBIC
3a/laHus COJIepKaT rpyoble OIMUOKH.

[Tpumepsl dopm u
METOJI0B KOHTPOJIS
U OLIEHKH

* KomnbrorepHoe
TECTUPOBAHUE
3HAHUE
TEPMHUHOJIOTUN 110
TEME

Ha

* TectupoBaHue

* KonrponbHas
pabota

e CaMocTOSTEILHAS
pabota

*3ammuTa pedepara
* CeMuHap

*3amura KypcoBoit
paboThI (TIpOeKTa)

e BrimostaeHune
MIPOCKTa

*HaOmronenmne 3a
BBINOJIHEHUEM
MPAKTHIECKOTO
3aaHus.
(1eaTeTbHOCThIO
CTyJEHTA)

* OueHka
BBITIOJTHCHHSI
PaKTUYECKOTO
3aanus(paboThl)

e[ToaroToBka u
BBICTYILJICHUE c
JIOKJIaJI0M,
COOOIIICHUEM,
[pe3eHTaluen

* Pemenue
CUTYallHOHHOM
3a7a4u




4.2. q)OpMBI H  METOAbI TEKYLIEro KOHTPOJA YCIIEBA€MOCTH oﬁyqamumxcsl H
l'[pOMe)KyTO‘lHOﬁ arTrecranmum

@DOpMBbI TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH

Omnpoc (O)-3T0 OCHOBHOM BHJ YCTHOM IIPOBEPKHM, MOXKET HCIOJIb30BaThCA KaK
¢bpoHTanbHBIA (HA BOMPOCHI MpENOJaBaTeasi IO CPaBHUTECIBHO HEOOJBIIOMY OOBEMY
MaTepHana KpaTKHe OTBEeThl (KaK MpaBWIO, C MeCTa) JAIT MHOTHE OOydaroliuecs), Tak W
WHJUBUAYaJIbHBIN (IPOBEpPKA 3HAHUM OTIENbHBIX oOydaromuxcs). KoMOuHMpoBaHHBINH onpoc
- OJIHOBPEMEHHBIN BBI30B Ul OTBETa Cpa3y HECKOJbKHMX OOy4alolIuXcs, U3 KOTOPBIX OJMH
OTBEYAET YCTHO, OJUH-IBA TFOTOBSTCS K OTBETY, BBINOJHSAS Ha JOCKE Pa3jIMYHbIE 3allMCH, a
OCTaJIbHBIE BBINIOJHSIOT 32 OTJEIbHBIMU CTOJIAMH MHIUBUAYaJIbHbIE
MHUCbMEHHbIE UM MPAaKTUYECKUE 3a/1aHUs IPEToaaBaTes.

TecrupoBanue (T) — 3amanus, ¢ BapuaHTaMu OTBETOB.

Kpurepun onennBanus

Oyenku «omauyHoy 3acCiIy’KUBaeT CTYAEHT, €CJIM OH OTBETHJI IPABUJILHO HE MEHEE. YeM
Ha 86% BoIpoCcoB TecTa

Oyenku «xopowio» 3aCIyKUBAeT CTYIEHT, €CIIM OH OTBETWJI MPaBUIBHO Ha 4YacTh
BOTIpocoB 66%-85%);

Oyenku «y0oeiemeopumenbHoy 3acCly)KUBAET CTYIEHT, €CIIM OH MPaBUJIbHO OTBETHII
Ha 9acTh BOTpocoB 51%-64%);

Oyenku «Hey0oen1emeopumenbHoy 3aCay)KUBAeT CTYJIEHT, €CJIU OH MPaBHJIBHO OTBETHII
MeHee yeM Ha 51% Bompocos.

KontpoabHas padora (KP) - mnucemennas pabora mo teme. COCTOUT M3 HECKOJIBKUX
3a/1a4 pa3IM4yHOMN CTETIEHU CIOXKHOCTH.

Kputepuu ouennBanus

Oyenku «omauyHo» 3aCIY)KUBAe€T CTYACHT, OOHApYKUBIIUNA TIyOOKOe 3HaHUE
Marepuana, yMEHHE CBOOOJHO BBIMOJHATH 3a/laHHsl, MOHUMAIOIIMKA B3aUMOCBSA3b OCHOBHBIX
MIOHSTHUM TEMEI,

Oyenku «xopowio» 3aciyKUBaeT CTYACHT, OOHAPYKMBIIMN MOJHOE 3HAHUE MaTepuana,
YCIICIIHO BBIMOJHAIOMUNA NPEIyCMOTPEHHBIE 3aJaHusl; U JOMYCTHBIIMA HE3HAYUTENbHBIC
OLIMOKHU: HETOYHOCTDh PE3yIbTaTOB, CTUIMCTUYECKHE OIIHOKH;

Oyenku «yooeremeopumenvpHoy 3aCIy)KUBaeT CTYICHT, OOHAapYKHMBIIMA 3HAHUA
OCHOBHOTO MaTepuana B o0beMe, HEoOXOTUMOM [UIsl JajbHEHIEro W3ydeHUs TUCIUILIMHBL
CrpaBisiiomuiicss ¢ BBINOJTHEHHEM 3aJaHHil; JOMYCTUBIIMNA MOTPEIIHOCTHU B OTBETE, HO
obOnamaromuii  HEOOXOAMMBIMU  3HAHUAMHU M WX YCTPaHEHHs TOJl PYKOBOJCTBOM
MpernoaBaTes;

Oyenku «Hey0osiemeopumenbHo» 3aciIyKUBaeT CTYIEHT, OOHAPYKUBIIUN CYIIECTBEHHbBIE
mpoOenbl B 3HAHMM OCHOBHOTO MaTepuana; He CIPaBJISIOIINICS C BBIMOJHEHUEM 3a/laHui,
JOMYCTUBIIUNA CEphE3HbIE MOTPEUIHOCTH B OTBETAX, HYXKAAIOMIUNCA B MOBTOPEHUH OCHOBHBIX
pas3zenoB Kypca Mo pyKOBOACTBOM IIperoaBaTels.

dopMmbl TEKYLLETO KOHTPOA

HaszBanue temsl DOopMBI TEKYLIETO
KOHTPOJISl YCIIEBAEMOCTH,
MIPOMEKYTOYHOU
aTTecTalluu
1 Tema 1. DnemeHTHI TEOPHUM NOTPEMIHOCTEN YO
2 Tema 2. IlpubGmmxénnsle perieHus anredpanueckux u | /13

TPaHCIICHJICHTHBIX YpaBHEHUHN
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3 Tema 3. Pemenue cucreM JuHelHbIX anredOpandeckux | A3, T

YpaBHEHUU
4 Tema 4. [Tpubnmxenne QyHKIMHA I3, T
S Tema 5. UnciieHHOE MHTErpUPOBaHUE 3, KP
6 Tema 6. Yucnennoe  pemenue  oObikHOBeHHBIX | KP, T

mddepeHnnanbHbIX ypaBHEHUH

[Ipumeuanue. @opMbl  TeKylero KoHTpoJis ycneBaemoctu: onpoc (O), TtecrtupoBanue (T),
KoHTpoJsibHas padoTa (KP), nomaruee 3ananue (13)

2.4 MaTtepuaJjbl TEKyIIEro U MPOMeKYTOYHOT0 KOHTPOJISA YCII€BAEMOCTH 00yUalouuxcst

2.4.1. TlpumMepHBIe BOIPOCHI TS YCTHOTO otpoca 1o Teme 1:

Oco0OeHHOCTH MaIlIMHHOM apu(MeTUKU

Oco0eHHOCTH MHOKECTBA MAIIMHHBIX YHCEN

AGCOI0THAs OTPENTHOCTD

OTHOcHTEIbHAS TIOTPENTHOCTh

M cTOYHUKY MTOTPENTHOCTH IPH MCTIOIH30BAaHUH YUCIICHHBIX METOJIOB
TparchopmupoBaHHAS ITOTPEITHOCTH

[TpuMepbl HAKOTIICHHS OITMOOK OKPYTIICHUS

VY cTOWYMBOCTD 33719 IO UCXOIHBIM JaHHBIM

Kakwue ycimoBus JOJDKHBI OBITH BBIITOJIHEHBI. YTOOBI 337]ada CYUTAIACh KOPPEKTHO
IMOCTaBJIECHHOMN?

10. CXxoauMOCTh YMCIIEHHOTO METOIA

11. Beraucnurensubie MeTo b1, Kitaccudukanus MeTo0B

CoNoR~LWNE

2.4.2. Tlpumephl TUTIOBBIX 3aJaHUM:

Jomamuee 3ananme mo Teme 2. IlpuOGmmkEéHHBIC pENICHUS alreOpandeckux u
TPAHCLICH/ICHTHBIX YPaBHEHUM.

Pemuth ypaBuenue ¢ Tounoctsro 0,0001

® METOJOM IOJOBHHHOTO ACNIEHUS
® METOIO0M XOpPJ
® METOJOM KacaTeJIbHbIX

VYka3zaTrb reOMEeTpHUIECKYI0 HHTEPIIPETALMIO U YCIOBUS CXOAUMOCTH.

Hanucats nmporpammy, peanu3yronlyro JaHHbIE aJTOPUTMbI, BBECTH HayallbHbIE JaHHbIC.
BriBecTu Ha kpaH pe3ynpTaT paboThl MPOrpaMMBbl. 3HaYEHHE HA BBIXOJIE MPOTPAMMBbI JIOJIKHO
OBITh MAaKCHUMAaJIbHO ONU3KUM K (, pe3ynbTaThl Ka)XXIOr0 METOJa JOJIKHBI ObITh MPUOIUKEHHO
PaBHBIMH MEXIY COOOIA.

[Ipumepsl ypaBHEHUN: x3+3x+1=0

3x—cosx—1=0
3x —e* =
3x*+4x3—-12x2-5=0

KonrtpojbHas padora no Teme 5. Beruucienue OMPCACIICHHBIX UHTCTPAJIOB C IOMOIIBIO
YHUCJICHHBIX METOJ0B

KpaTKO H3JIOKUTH CYIIHOCTb MCTOA U BBIYHUCIINTD OHpeﬂeHeHHLIﬁ HHTCrpa:
2

fx3dx

0
¢ MCTOIAOM IMPAMOYTOJIbHUKOB
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e METOJOM Tpanenui
e MerogoM CumriicoHa
Kpurepuu onienuBanus:
W3noxeHa CymHOCTh METOJIOB, MNpPHUBEICHBI (POPMYIBI, TOJY4EH OTBET METOJIOM
IIPSIMOYT'OJIBHUKOB - «YAOBJIETBOPUTEIILHOY;
[Tomy4deHsl OTBETHI METOIOM HPSMOYIOJIBHUKOB U TPAIELUI — «XOPOIIO»;
3a/iaHue BBINOJIHEHO TPEMS CIOCOOAMH — «OTIIMYHO»

KonTpoabHas padora no Teme 6. UncnenHoe pemeHne 0ObIKHOBEHHBIX
mddepeHInanbHbIX ypaBHEHUH

W3noxuth anroputM merona Dijepa, €ro reOMETPUYECKYI0 MHTEPIpPETaluio U HalTH
NpUOIIKEHHOE 3HAUCHHE PelICHUs ypaBHeHUus1 y' =y + X, yo = 1 npu x, = 0.

Pa30uts otpesok [0; 1] Ha 10 yacTeii. B nmpouecce pemenus coCTaBUTh TaOIUILy.

TouHoe pemieHre JaHHOTO ypaBHeHHs: y = 2e* — x — 1.

HaiiTi abcontoTHYI0 M1 OTHOCUTEIBHYIO OTPEIIHOCTh TPUOIMIKEHHOTO PEIICHHUS
(OtBert: y;o = 3,1800 V=1 = 2(e — 1)=3,4366

AOcouroTHas morpentHocTh: 0,2566, OTHOCUTENBHAS:

0.2566
3,4366

= 0.075)

Kpurepun onenuBanus:

BepHo 3anmcanbl Bce GOpMyIIbl, yKa3aH aJrOPUTM PELLIEHHS — «yJOBIETBOPUTEIBHOY;
Bepno 3anmcanbl Bce (GOpMyIIbl, MOJYYEHO YUCIEHHOE PELIEHNE — «XOPOLIO»;
[Tony4yeHo uncneHHOE peleHne, MPaBUIbHO HalACHBI OTPEIMTHOCTH — «OTIMYHO»

IIpumepsbl TECTOBBIX 3aaAHMIA:
1. B ueM BeIpakaercs OOBIYHO OTHOCUTENHbHAS IIOIPEIHOCTE?

a) B mponenrax (%)

0) B mponenrtax Ha enunuIy (%/en.)
B) B mrykax (mr)

r) B cantumerpax (cm)

2. K HecyIecTBYIOMMM BUIAM HOTPEIHOCTER OTHOCHTCS
a) Heycrpannmas morpenrHocTs

6) IlorpemmocTs MeTOmA

B) BeruncauTenbHas MOrPeNTHOCTD

r) Pesymprupyromas morpemHocTb

3. IlpenensHas OTHOCHTEIbHAS IIOTPEMIHOCTH IPOU3BEIECHUSI HAXOMUTCS 110 hopMyIIe

a) O(Xy)=X+
0) O(Xy)=X-2y
B) O(XY)=X*dy
r) o(xy) =/

4. B uyeM 3akiroyaercs 3aaya OTACIEHNU KOPHER?

a) B ycraHoBIeHHHU KoIMUYECTBA KOPHEH

0) B ycraHoBiieHMM KOIMYeCTBA KOpHEH, a Takke HauboJiee TECHBIX MMPOMEKYTKOB, KK U3
KOTOPBIX COJEPKHUT TOIBKO OAWH KOPEHb.

B) B ycraHoBneHMH KOpHS peLIeHus! ypaBHEHHUS

r) B HasHaueHnu KonuyecTBa KOpHEH

5. K MeroaaMm yTouyHeHUs] KOpDHEN HE OTHOCHUTCS ...
a) Meron TUXOTOMHH
0) Meron xopa
B) Meroa KacaTelIbHBIX

12



r)

Meron annpokcumManuu

CVTI: KOM6I/IHI/IDOB3HHOI‘ O METoJa XOopa U KacaTelbHBIX?

a)
6)

B)
r)

Merox X0opa ¥ KacaTellbHBIX JIAI0T IPUOIMKEHHUS K KOPHIO C Pa3HbIX CTOPOH.

[Tpu peanuzanuu MeToa PHU KaXKA0W UTEPALMH HEOOXOTMMO BBIYHCIISATH HE TOJILKO 3HAYCHHS
F(X), HO 1 ee MPOM3BOAHOM.

Meroa orpaHHYKMBACTCS BRIYUCICHUSMH TOJNBKO 3HaueHus F(X).

Her npasunbsHOro oreera

7. HeBsska —93710...

a)
6)

B)
r)

3HaueHHE Pa3HOCTEH MKy CBOOOIHBIMU WICHAMH UCXOTHOW CUCTEMBI.

3HaueHHe CYyMMbI MEXJIYy CBOOOJHBIMH UJICHAMH HCXOMHOW CHCTEMBI M pe3yJibTaTaMH
ITOJICTAHOBKH B YPAaBHEHUS CHCTEMbl HAHICHHBIX 3HAYCHUH HEU3BECTHBIX

3HaueHHE CyMMbI PE3yJIbTaTOB IOJCTAHOBKUA B YPaBHEHMS CHUCTEMbl HAWJCHHBIX 3HAUCHHIA
HEU3BECTHBIX

3HaueHre Pa3HOCTEH MEXIy CBOOOJHBIMHU YWICHAMH HCXOIHOW CHCTEMbI M PE3yJIbTaTaMHu
MTOJICTAHOBKH B YPaBHEHUS CHCTEMbI HAMICHHBIX 3HAYCHUH HEU3BECTHBIX.

3afauy nmocTpoeHuss npuOImKaoue GyHKIMU B 00IIEM CMBICIE HA3LIBAIOT?

a)
0)
B)
r)

PaBrHOMEpHOI
HNHuTtepnonsuueit
Ammipoxcumarnmeit
Her npaBunbHOro orgera

9. Hurepnonsuus — d10...

Crioco0 Hax0XJICHUSI IPOMEKYTOUHBIX 3HAUCHUH BEJTMUYMHEI IT0 UMEIONIEMYCS IUCKPETHOMY
HA0Opy U3BECTHBIX 3HAYCHHUI

[ponomxkenue GyHKINHU, MPHHATISKAIIEH 3aJAHHOMY KJlaccy, 3a MpeJelbl ee 00macTu
OIpeIeTICHUSI.

3aMeHa OTHUX MaTeMaTHYeCKHX 00bEKTOB JPYTHMMH, B TOM WJIM HHOM CMBICIIEC OJTM3KUM K
HCXOJTHBIM.

Meron penrenns 3aaad, Ipu KOTOPOM OOBEKTHI pa3HOT0 Pojia 00BEAMHSIOTCS 00ITIM
MTOHSITHEM.

10. Ureparus — 3710 ....

a)
0)

B)
r)

[loBTOpeHue. Pe3ynapTaT MOBTOPHOTO MPUMEHEHNST KaKOH—ITHO0 MaTEMaTHIECKOH OIEepaIIHH.
3aMeHa OTHUX MAaTEMAaTHYECKUX OOBEKTOB JPYTUMHU, B TOM HIIM HHOM CMBICIIE OJM3KUM K
WCXO/IHBIM.

Uucrno, nzobpakaemoe enuHuUIEeH u 18 HymsiMu

[Iponomkenue GpyHKIMHN, TPUHAAISKAIIECH 3aJaHHOMY KJIaccy, 3a Mpelensl ee 001acTu
OIIpENIeNeHNS.

11. HeoOxoamMo HAWTH W MCIIPABUTH OMIHOKY B (hDOPMYJIE HHTEPIOJSIIHOHHOIO MHOTOUJIEHA

Jarpanka Ln(X)= > Y;

a) L

6) L

). (X—Xn)
)0 —Xn)

n (x—xo)-...-(x—xi_l)(x—xi_1

i=0" (6 —X)- ( =% —x.

+1

n (x—x0)~...~(x—xi_l)(x—xi_1)~...~(x—xn)
n(X)—i§0y| (X —%g) - (% =X (Xi —xi_l)-...-(xi —Xn)
n(x):-g " (x—x0)~...~(x—xi_l)(x—xi+1)-...-(x—xn)

i=0 (Xi —xo)-...-(xi —xi_l)(xi —X. )'---'(Xi —Xn)

1+1
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12.

13.

a)
6)
B)
r)

14.

Lh(x) = g ) (X_XO)""'(X_Xi—],)(x_xi)"'\-'(x—xn)
LA i:OyI (X = Xg) - (% —xi_l)(xi - X _i))-...-(xi —Xn)

Her ommbku B hopmyine

KoneunbiMu PAa3HOCTAMH IICPBOIr'o IMOpAJKa Ha3bIBAIOT

a) CyMMy COCETHUX Y3JI0B MHTEPIIONISIINI

0) Pa3HocTh MeXIy 3HaUCHHSIMH (DYHKITUH B COCEIHMX y3JIaxX UHTCPIONSIIIHH
B) CyMmMMy MeXy 3HaUCHUAMH (QYHKIUN B COCETHUX y3JIaX HHTEPIIOJISALIUN
r) IlpousBencHre 3HAYCHUN TPEX COCCTHUX Y3JIOB MHTEPIIONISAIIUU

b
Yro a1o 3a hopmyma | = [ f(X)dx
a

®opmyna HetotoHa - JleiibHuia
®opmyna Hetotona - Koreca
®opmyna Cumricona

@DopMyJIbl HE CYLIECTBYET

B ocHOBE Kakoro MeToja JEKHUT Uaes rpa@uuecKoro moCcTPOEHUS PEICHUS
nuddepeHINnaTpHOr0 YPABHEHHS, STOT METOJI TAKKE JIAET OJJHOBPEMEHHO M CIIOCO0 HAXOXKICHUS
UCKOMOW (DYHKIMU B unciieHHOM dhopme?

a) Meron Jlarpamka
6) Meron rpaHuIl

B) Meroxn Komm

r) Merox Ditnepa

15. Vpasuenne Sin 2X —IN X = 0 _uMeer eMHCTBEHHBII KOPEHb HA OTPE3KE:

a) [1;1.5]
6) [0;0.5]
B) [-1;1]

r) [-1;0.5]

Kputepuu oreHku:

- 51-65% npaBUITBHBIX OTBETOB — «YAOBIETBOPUTEIHHO
- 66-85% mpaBUIBHBIX OTBETOB — «XOPOIIIOY
- 86-100% npaBHIIbHBIX OTBETOB — «OTIMYHO»

HpOMe)KYTOLIHaH arTeCTanuAg IIpoBOAUTCA B BUIC DK3aMCHA.
Ycaopuem AOITYyCKa K HpOMe)KYTOHHOﬁ aTTecTalluy II0 JUCIHUIUIMHE «YHCIIEHHBIE

MCTOAbD» SABJILACTCA: OCBOCHHUEC MAaTCpHAJIOB yqe6H0171 JUCHUIIIINHBI B o0beMe He MeHee 75 %,
OMPCACIICHHOC IO PE3YyJIbTaTaM CUCTEMATUYCCKOTO TCKYIICT'O KOHTPOJIA.

IIpyMepHBIe BOIPOCHI K 3K3aMEHYV:

1. HcTo4HMKM NOTpEIIHOCTEN 3HAaUeHHS BEJTMUNH U UX KITaCCU(PHUKALIHSL.

2. TlorpeurHocTy OCHOBHBIX apupmMeTHueckux onepauuii. [lorpemHocTy 3eMeHTapHbIX
¢ynkuuit. [Ipsmas 3a1aua TeOpUK NOTPEIIHOCTEN U CIIOCOOBI €e pelieHusl.

3. OOpaTHas 3aaua TEOPUU MOTPEIIHOCTEN U €€ pelIeHHe METOJJOM PaBHBIX BIMSHHM.
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4. Ilpeacrasnenue B DBM umcen ¢ miaBaroiieid TOUKOM; MOrPEeIIHOCTh MAITMHHOTO
OKPYIVICHM; IPUHIUIIBI OLIEHKH IIOTPEIIHOCTH PE3YJIbTaTOB BHIYUCIICHUM.
Meto npocTol uTepaluu peuieHusl ypaBHEHUH U €ro peanu3anus Ha OBM.
MeTo1 KacaTelIbHbIX YUCIEHHOIO PEIICHNs YPaBHEHUH U €ro peain3anus Ha OBM.
MeTto Xopl YMCIEHHOTO PELIEHUS ypaBHEHUH U ero peanu3auus Ha OBM.
OO01ast XapakTepUCTUKA TOYHBIX METO/I0B PELLIEHHSI CUCTEM JIMHEWHBIX YpaBHEHUI Ha
OBM. Meton lMaycca.

9. Mertoz npocToi UTepalry PEeUICHNs CHCTEM HETMHEHHBIX YPaBHEHHH.

10. 3amava anmpokcuMarnyu GpyHKIHUH.

11. MHOro4IeHHass UHTEPIOJISIIHS.

12. TlocTpoeHre UHTEPIOSIIIUOHHOTO MHOTOWIEHA C TIOMOIIBIO CHCTEMBI JIMHEHHBIX
ypaBHeHu. UnTepnonsiinonHsie popMyiasl HproToHa.

13. HTEpONsIUOHHBI MHOTOWIEH Jlarpania 1 OleHKa ero MOTPEeIHOCTH.

14. O6paTHOE UHTEPNOIUPOBAHHUE /ISl PABHOMEPHOI U HEPAaBHOMEPHON CETKHU.
WNuTepnonsuuonseiii MHOrousieH Yeosbiiesa.

15. MeTo1 HauMeHbIIKUX KBAAPaTOB, HAWIy4lllee KBaJpaTUUHOE MPUOIMKEHNUE.
Brruncnenue 3HaueHnii napaMeTpoB CpeIHEKBaIPaTUUHBIX TPUOIMKEHUH.
Peanu3zanus MeTo1a HAMMEHBIINX KBaApaTOB HA DBM.

16. KyOudeckuii cruaifs.

17. Yucnennoe nuddepeHnupoBanme.

18. YnucneHHOe MHTETPUPOBAHUE.

19. OHOmAaroBeIe METOIBI: METO I Diliiepa, HeIBHBIN MeTo 1 Diiiepa, MeTo 1 Diinepa-
Komn, meton Pynre-Kyrra

20. Pemenue 3amaun Komm ams cucrembr OY 2-ro nopsiaka.

21. YucneHnHble METOIBI pelieHus KpaeBoi 3amaaun it OJ1Y: KoHEeUHO-Pa3HOCTHBIN
METOJI pEUICHHS KPAaeBOM 3a/1auun

O No G

OneHKN «OTJIMYHO» 3aCIyKUBAeT CTYACHT, OOHApYKUBIIUN BCECTOPOHHEE,
CHUCTEMAaTHYECKOe M TJIyOOKOE 3HaHWE YYEOHO-TPOTPaMMHOIO Marepuaia, yMEHHE CBOOOIHO
BBITIOJIHATh NIPAKTUYECKUE 3aJlaHusl, MPEAYCMOTPEHHBIE TPOrPaMMO; YCBOMBIINI OCHOBHYIO U
3HAKOMBIM C JOMOJHUTEILHON JMTEPATypol, PEeKOMEHIOBAaHHON MPOrpaMMOM; MOHUMAIOIIMI
B3aMMOCBS3b OCHOBHBIX NOHSATHUN JUCHUIUIMHBI B MX 3HAUYEHUU JUIsI aKTUBHOTO Yy4acTHsl B
npodeccuoHaIbHOM OOy4YeHHH; TMPOSIBUBLIMM TBOPYECKHME CIOCOOHOCTH B IOHUMAaHHH,
W3JI0’KEHUHU U MCTIOIb30BaHUH Y4€OHO-TIPOrPaMMHOI0 MaTepHara;

Oyenku «xopowio» 3aClly’KUBaeT CTYACHT, OOHapYKMBIIHI IMOJIHOE 3HAHHUE MaTepuaa,
yMEHHE CBOOOJHO BBIMIOJMHATH MPAKTHUYECKUE 3aJaHUs, TMPEAYCMOTPEHHBIE MPOTPaMMOH,
YCBOMBIIUN OCHOBHYIO TUTEPATYPY, HO JOMYCTUBIINN HETOYHOCTH MPHU OTBETE.

Oyenku «yoosiemeopumenvbHoy 3aCIY)KUBaeT CTYICHT, OOHapYKHBIIMA 3HAaHUA
OCHOBHOTO TEOPETHUYECKOTr0 MaTepuaia, HO HE CIPAaBHUBIIETOCS C PEIICHHEM MPAKTUYECKOTO
3aJlaHusl, IPEYCMOTPEHHOTO MPOTPAMMOH.

OueHkd  «HE  YAOBIETBOPUTEIbHO»  3aCIY)KHBAeT  CTYIEHT, OOHAPYKHUBIIHIA
CYIIECTBEHHBIE TMPOOENbl B 3HAHWUW OCHOBHOTO Y4eOHO-TIPOTPaMMHOTO MaTepuana; He
CHPABIISIONIUIACS C BBIIIOJIHEHUEM MPAKTHUYECKUX 3aJaHUM, TPETyCMOTPEHHBIX TPOrPAMMOIA.
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