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1. OBIIAA XAPAKTEPUCTHUKA

PABOYEIL IIPOI'PAMMBI

YUYEBHOM

JUCHUIIVIMHBI «OI1.10 YNCJIEHHBIE METO/bI»

1.1. MecTo AMCHUILUIMHBI B CTPYKType OCHOBHON Npo(ecCHOHAJIBLHOH 00pa3oBaTe/JbHOMH

NPOrpamMmblI

VYuebnas aucuuiuinHa « HucIeHHbIE METOABD) PUHAIIISKUT K 001IenTpohecCHOHATTEHOMY
nukiy. M3yqaercs B 7 cemectpe.

1.2. Heap u niiaHupyeMblie pe3yJbTaThl 0CBOEHUS TUCHMIJIMHBI:

Koo IIK,
OK Ymenua 3nanusn
OK 01.; | ucrionp30BaTh OCHOBHBIC YHCIICHHBIE METOABI | METOABI XPAaHCHHs dYHCET B IAMSTH
OK 02.; | peuieHus MaTeMaTHYECKUX 3a/1a4; ANIEKTPOHHO-BBIYMCIIUTEIBHONH — MAlIHHBI
OK 04. BBEIOMPATh ONTHUMANBHBIA YHCICHHBIH MeTonm | (mamee — DBM) m melcTBHsI HAaI HUMU,
OK 05.: | A peiicH s N0CTaBICHHON 3a/1a4u; OLIEHKY TOYHOCTH BBIYHCIICHUII;
OK (9. | AaBaTb  MaTeMaTHYECKHE  XApPAKTEPUCTHKH | METOJBI perIeHns OCHOBHBIX
[IK 3.4, | TOTHOCTH HCXOIHO WHQOPMAINH U OLICHUBATh | MAaTEMaTUYECKHX 3a/1a4 -
"’ | TOYHOCTH MMOTYYEHHOTO YHCIICHHOTO PEIICHHS; | UHTErpUpoBaHusi, IudQepeHInpoBaHus,
K51 pa3pabaTbeiBaTh aITOPUTMBI M MPOTPAMMBI ISl | PEIICHHS JIMHEHHBIX W TPAHCICHICHTHBIX
pelICHHsT BBIYMCIUTENBHBIX 3a]lad, YYUTHIBAS | YpaBHEHHH W CHCTEM YpaBHEHHH C
HEOOXOTUMYIO TOYHOCTb MOJTy4yaeMoro | momouisro 3BM.
pe3yJbTara.

2. CTPYKTYPA U COAEPKAHUE YYEGHOU JUCHUILINHBI

2.1. O6beM y4eOHOM TUCHUILINHBI U BUABI YU4eOHOI padoThl

i Ob6bem

Buj yueGHoii padoThl
B yacax

O0bem 00pa3oBaTe/IbHOM NPOrPAMMBI 48
B TOM YHCIIE:
TEOPETUIECKOE O0YUCHUE 26
MPaKTUYECKHE 3aHITHS 20
Camocmosmenvuasn paboma -
Koncyabranum 2
IIpome:xxyTounasi arrectanus B Bujae 1u¢gdepeHunpoBaHHOr0 3a4era B 4
cemecTpe




2.2. TemaTuveckuii nJjiaH u cogepxanue yueonoii grucuuminnsl «OI1.10 YUCJIEHHBIE METO/bI»

Koovt komnemenuuii,

Haumenosanue Cooepircanue yueonozo mamepuana u popmel opeanuzauuu Oovem ¢ dopmuposanuto komopuix
pazoenoe u mem 0essmeIbHOCIU 00Yy4aruuxcs yacax cnocoocmeyem riemenm
npozpammot
1 2 3 4
Tema 1. Duementsl | Comepikanue yueOHOro MaTepuasa OK 1, 2,4,5,9, 10,

TeOpUH Hctounukn u Kiaccuukanys MOTPEHIHOCTeH pe3ysibTraTa YHCICHHOTO 6 K 1.1,1.2,15 1K 3.4, 11K
NMOrpelHoCTel pelIeHUs 3a/1auH. 5.1, IIK 9.2, TIK 10.1, TIK
B Tom umncJie nekumii 2 11.1.

B TOoM 4nciie NpaKTHYECKUX 3aHATHII ¥ 1a00PaTOPHBIX padoT 2
Tema 2. | Conep:xxanue yueOHOro MaTepuaJia OK 1,245,910,
Ipubanxénnbie [TocraHoBka 3amauu Jokanu3anuu KopHed. UuciaeHHbIE METOIbl PEIICHUS 8 11K 1.1,1.2,1.5,IIK 3.4, [IK
peneHus YpaBHEHU. 5.1, IIK 9.2, TIK 10.1, TIK
ajreopaudeckux Hu | B Tom umnciie gekuui 2 11.1.
TPaHCHeH{eHTHHX B TOM uMciIe npakTHYECKUX 3aHATHI U 1a00pPaTOPHBIX padoT 4
ypaBHeHU
Tema 3. Pemenne | Coaep:kanne yueOHOro marepuasia 8 OK 1,2, 4,5,9, 10,
cucreM JuHelnbIx | Meroxa ['aycca. Meroa urepanuii pemenust CJIAY. Merog 3eiiaens. 1K 1.1,1.2,1.5,IIK 3.4, IIK
ajredpanvecKux B ToMm uncie Jekmuii 2 5.1, IIK 9.2, TIK 10.1, TIK
ypaBHeHHiA B ToM 4nciie MPAKTHYECKHX 3aHATHIA U JIA00PaTOPHBIX PadoT 4 11.1.
Tema 4. | Conep:xanue yueOHOro MaTepuasa OK1, 245,09, 10,
Ipudanxenne WuTepnonsauuonssii MHorowieH Jlarpanxka. MHTepnoyissuoHHbIe (GOPMYJIbI 8 IK1.1,1.2,1.5,IIK 3.4, [IK
(yHKIMi Hrrotona. 5.1, TIK 9.2, TIK 10.1, TIK
WHTepnonupoBaHue CrUIaiiHAMU. 11.1.
B ToM uncie gexknmuu 2
B TOM 4nciIe NpaKTHYECKUX 3aHATHI 1 1a00pPaTOPHBIX padoT 4
Tema 5. Yucaennoe | Coaep:kanue ydueGHOro Mmarepuasa OK 1, 2,4,5,9, 10,
HHTErPUPOBaHHE @opmynel HerotoHa - Korteca: MeTonpl NpsSMOYTrOJIbHUKOB, Tpareuu, 8 K 1.1,1.2,1.5,TIK 3.4, TIK
napadou. 5.1, TIK 9.2, TIK 10.1, IIK
WuTerpupoBanue ¢ nomobsio popmyn ["aycca. 11.1.
B ToMm yuciie gexnuuii 4
B TOM 4nciIe NpaKTHYECKUX 3aHATHII 1 1a00pPaTOPHBIX padoT 4
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Tema 6. Yuciaennoe | Coaep:kanue yueOHOro Mmarepuaa

peLieHue Meton Oiinepa. YTounéHHas cxema Jiliepa.

00BIKHOBEHHBIX Meron Pynre — Kyrra.

auddepeHuuaNbHbIX | B TOM yHcIe Jekiuii

YpPaBHeHM i B ToM 4yMc/Ie NTPaAKTHYECKUX 3aHATHH U JIa00OPATOPHBIX padoT

OK1,2,4,5,9, 10,
IIK1.1,1.2,1.5,1IK 3.4, IIK
5.1, IIK 9.2, TIK 10.1, IIK
11.1.

Ilpumepnas memamuka npakmuueckux paoom:

Brruucnenue nmorpenrtHocTeit pe3ynbTaToB apuMEeTHUECKUX SHCTBUIA HaJl TPUOIMIKEHHBIMU YUCIIaAMHU.
TpanchopmupoBaHHas MOTPENIHOCTH. HakoIeHne ommOoK OKpYTICHUS.

Pemenue anrebpanueckux U TPAHCLIEHCHTHBIX YPAaBHEHUI METOAOM MTOJIOBUHHOTO ICTICHUS U METOJIOM
uTepanuu.

Pemenue anredpandeckux U TPAaHCIICHACHTHBIX YPaBHEHUN METOIaMH XOP/I U KacaTelIbHbBIX.

Pemenue cuctem MMHEHHBIX YpaBHEHUH NPUOINKEHHBIMU METOIAMH.

CocraBnenue MHTEPHOMAIUOHHBIX (opmyn Jlarpanxka, HproToOHA, HAXOXKIEHUE WHTEPHOJAIIMOHHBIX
MHOTOYJICHOB CIIJIaifHAMMU.

Bpluncnenue  MHTErpajioB  METOAAMM  YMCJIEHHOTO  MHTErpUpOBaHUs.  MHTepHoJIALIMOHHbBIE
KBaJIpaTypHbIC (POPMYIIHIL.

[TpumeHeHne YuCIeHHBIX METOIOB [T pelieHus AuddepeHInaibHbIX YpaBHEHUI.

Koncynomayusn

2

IlIpomesrrcymounaa ammecmayusn

ough.3auem

Bcezo:

48




3. YCJOBHUSA PEAJM3AIIMA IPOTPAMMBI YUYEBHON JUCHUILIAHBI
«OIL.10 YN CJIEHHBIE METObI»

3.1. lns peaqu3auuy NporpaMMsbl y4eOHOI TUCHHMIIMHBI TOJIAKHbBI ObITh MPeAyCMOTPEHbI
ciaeayluye crnenruaabHble NOMELIeHs:

Kabuner «MareMaTudecKne JUCHUITINHBD), OCHaHIeHHBIﬁ 060py,Z[OBaHI/ICM u

TCXHUYCCKHUMU CPCACTBAMU O6y‘IeHI/I$II

- pabodee MECTO MPEenoAaBaTes;

- IOCaJJOYHBIE MeCTa 00yJaroImuxcs (10 KOJIUYECTBY 00ydaromumxcs);

- yueOHbIC HATJISIIHBIE TTOCOOUS (TaOIUIIbI, TITAKATHI);

- TEeMaTHYECKHE MANKH AUJAKTHIECKUX MAaTePUaJIOB;

- KOMIUIEKT Y4eOHO-METOANYECKON IOKyMEHTAINY;

- KOMILIEKT Y4eOHUKOB (Y4eOHBIX TOCOOUI) IO KOTUYECTBY 00yYatOIIUXCsl.
Texnnueckue cpeacTBa 00ydeHHUS:

- KOMIIBIOTEP C JIMIIEH3NOHHBIM MPOTPaMMHBIM 00€CTIeYeHUEM;

- MYJIETHMEIUAIIPOCKTOD;

- KaJIbKYJISATOPHI.

3.2. UudopmanuoHHoe o0ecnieyeHue pean3auuy NporpaMmMsbl

Jis peanuzauuu mporpaMMbl  OMOIMOTEUHBIH (HOHI 00pa30BaTENbHONW OpraHU3aLUH
JIOJDKEH MMETh TeYaTHBIC W/MITH 3JIEKTPOHHBIE 00pa3oBaTelbHbIe U WH(OPMAIIMOHHBIE PECYPCHI,
PEKOMEHAYEMBIX ISl UCIIOJIb30BaHUS B 00pa30BaTEIbHOM IIpoLEcce

OcHoBHbIE HCTOYHUKH

1. Tlumenos, B. I'. Yucnennsie metonpl. B 2 4. Y. 1: yue6HOe mocobue nist CIIO / B. T'.
[Tumenos; nox penakuueii FO. A. MenennoBoit. — 2-e u3a. — Caparos, ExatepunOypr:
[TpodobpazoBanue, Ypanbckuit Gpenepaibubiii yausepcuret, 2019. — 111 ¢c. — ISBN
978-5-4488-0398-7, 978-5-7996-2919-9. — TekcT: 37MeKTPOHHBIH // DIEKTPOHHO-
oubnuoteunas cucrema [PR BOOKS: [caiit]. — URL:
http://idp.nwipa.ru:2073/87906.html

2. Tlumenos, B. I'. Unucnennsie metonsl. Yacts 2 : yuebHOe mocobue / B. I'. [Tumenos, A. b.
JloxxankoB. — ExatepunOypr : Ypanbsckuii dpenepansablii yausepcutet, ObC ACB, 2014.
— 108 c. — ISBN 978-5-7996-1342-6. — TekcT : SIE€KTPOHHBIA // DIEKTPOHHO-
OoubIMoTeYHast cucrema IPR BOOKS : [caiiT]. — URL:
http://idp.nwipa.ru:2073/68411.html

JlonoTHUTEeIbHBIC HCTOYHUKH

1. Ksacos b.1. YUncnenHsie METO/IbI aHATIM3A U IWHEHHOM anredpsl. McnonszoBanue Matlab
u Scilab — Jlanb. 2016.-328 ¢. [DnexkTpoHHBIN pecypc]
https://lanbook.com/catalog/matematika/chislennye-metody-analiza-i-linejnoj-algebry-
ispolzovanie-matlab-i-scilab-71040306

2. TI'mnemytauHoB, P. @. Yncnennsie Mmetoasl: yueoHoe nmocoodue / P. @. I'mnpmyTnuHoB, K.
P. Xa6bubynnuna. — Kazans: Kazanckuit HalfmoHaIbHBINA UCCIIEIOBATEITBCKUI
TeXHOJIOTH4YecKuil yHuBepcutet, 2018. — 92 ¢. — ISBN 978-5-7882-2427-5. — TekcrT:
AIEKTPOHHBIN // DnekTpoHHO-0nbmuoTeunas cucrema IPR BOOKS: [caiiT]. — URL:
http://idp.nwipa.ru:2073/95068.html

3. Onmerun, U. I1. BBeaenue B unciienHbie MeToasl: yuebHoe mocobue / . I1. Onerun, 1. A.
Kpacnopyuxkuii. — HoBocubupck: HoBocuOupckuii rocyJapCTBEHHbIN TEXHUYECKUN
yuuBepcutert, 2018. — 115 ¢. — ISBN 978-5-7782-3632-5. — TekcT: 27eKTpOHHBIH //
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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-O0ubnmoreunas cucrema IPR BOOKS: [caiiT]. — URL:
http://idp.nwipa.ru:2073/91332.htmi

3.3 PeriameHT pacnpeesiendst BUA0B padot no pucuuniute ¢ JJOT

JlaHHasi TUCIMILIMHA MOXET OBbITh peajr30BaHa C NMPUMEHCHHUEM ITUCTAHIIMOHHBIX
obpa3zoBarenbHbIX TexHoNoTHIA ([IOT).

Pacnipenenenue BuoB yueOHOH pabOThI, (HOPMATOB TEKYIIETO KOHTPOJIS IPEACTaBICHBI
B Ta0nuue 3.4:

Tabnuna 3.3
Pacnpenenenvie BumoB yueOHOU paOOThI M TEKYILEH aTTeCTalluu
Bup yueOHoii padoTbi dopmMar npoBeaeHust
JIeKuMOHHBIE 3aHATU C npumenenuem JIOT
[IpakTnyeckue 3aHATHS Yactuuno ¢ npumenenuem /10T
CamocTosrenbpHas padboTa Yactuuno ¢ npumenenuem JJOT
[TpomexyTouHas aTTecTauus KonTakTHas ayauropHas pabora
@opMBI TEKYLIEr0 KOHTPOJIs dopmar npoBeIeHus
TectupoBanue B cucreme mucrannmonnoro o0yuenws (CJ1O)
KontposnbHas pabota Yactuuno ¢ npumenenuem 10T
OTBeT Ha IPaKTUYECKOM 3aHSTHH, KonrakTHas aynuTopHas pabota
y4acTHE B IUCKYCCUU
Pemienne mpaktrnueckux 3amay Yactuuno ¢ npumenenuem J[OT

JlocTyn K cHUCTeMe TUCTAHIMOHHBIX 00pa3oBaTEIbHBIX MPOTPAMM OCYIIECTBISAETCS
KOKJIbIM  OOy4YaloIIMMCSl  CaMOCTOATENIbHO C  JII00Oro  yCTpOWCTBa HA  TOpTaje:
https://Ims.ranepa.ru.

[Taponps u JIOTMH K JIMYHOMY KaOWHETy / MpOQMII0 MPEeroCTaBIsIETCS CTYIEHTY B
JIEKaHaTe.

Texkymmii KOHTPOJIb, TPOBOAMMBIA B CHCTEME JUCTAaHIIMOHHOTO OOydYeHus,
OLICHHUBAIOTCS KaK B CUCTEME AUCTAHLIMOHHOTO 00yU€eHusl, TaK U MPENOoJaBaTeIeM BHE CUCTEMBI.
JlocTyn K BUAEO M MaTepuanaMm JIEKIUI MIPEIOCTABISAETCS B TEYEHUE BCETO CEMECTPA IO Mepe
MIPOXOXKJICHHSI OCBOCHUS IpOrpaMMbl. J[oCTyn K KaXkaoMy BUY paOOT M KOJIMYECTBO MOIBITOK HA
BBINIOJTHEHUE 3aJlaHUsl TPEAOCTABISIETCS HA OrPAaHMYEHHOE BpPEMsS COIVIACHO PETJIaMEHTy
TUCHUIUIMHBL, omnyonukoBaHHoMy B CJ1O. IlpemnopaBaTtens OLEHUBAET BBHINIOJHEHHbBIE
oOyyaromumcs paboThl He no3aHee 14 pabounx JHEH mociae OKOHYAaHUS CPOKa BBITTOJIHEHHS.



https://lms.ranepa.ru/

4. KOHTPOJIb M OIEHKA

PE3YJIbTATOB

JUCHUIIVIMHBI «OI1.10 YNCJIEHHBIE METO/bI»

4.1. Kputepuu, ppopMbI H MeTObI OLICHKH Pe3yJIbTATOB 00y4eHusl

OCBOEHUSI YYEBHOMU

Pesynomamut 00yuenusn

I(pumepuu OUECHKU

Dopmbl u Memoovl
OouenKu

Ilepeuens 3HAHU,
0Cc8aUBaAeMbIX 8 pamkax
OUCYUNTIUHBL:

® METOJbl XPaHEHHUS 4YHCET B
MMaMsITH 3JIEKTPOHHO-
BBIYHMCIUTENLHON MaIlMHBL
(manmee — OBM) u peiictBus Hajg
HIMH, OLICHKY TOYHOCTH
BBIUMCIICHUN;

® METO/Bl PEIICHHUS OCHOBHBIX
MaTeMaTHYECKIX 3a1a4 -
HWHTETPUPOBAHUS,

T GepeHIMPOBaHUS, PEIICHUS
JIUHEMHBIX W TPaHCIEHIEHTHBIX
YPABHEHUI U CUCTEM YPaBHEHUMN
¢ nomouiso O9BM.

Ilepeuens YMeHul,
0CB8AUBAEMBIX 6  pamkax
OUCYUNTIUHBL:

® JCIIONIb30BaTh OCHOBHBIE
YUCIEHHBIE METO/BI  PEIICHUS

MaTCMaTHUYCCKHX 3aJ1a4,

® BBIOHMpATh ONTUMAJTBHBII
YUCJIEHHBIA METOJI JUIsl PEIICHUs
MMOCTaBJICHHOM 33/1a4H;

® J1aBaTh MaTeMaTHYECKUe
XapaKTePUCTUKU TOYHOCTH
HCXOIHOMI uHpOpMAaIH u
OLICHUBATH TOYHOCTE
MIOJTy9E€HHOTO YUCJICHHOIO
pEIICHNUS;

® pa3pabaThIBaTh QJITOPUTMBI H

MIPOrPaMMBbI JINIE: penieHus
BBIYHCIIATEIIBHBIX 3a1a4,
YUIHUTHIBAS HE00XOUMYIO
TOYHOCTH 0JIy4aeMOro
pe3yibTata.

«OTINYHO» - TEOPETUUECKOE COJIEpPIKaHUE
Kypca OCBOEHO MOJIHOCTHI0, 06€3 Ipo0eoB,

YMEHHUS c(OpMHUPOBAHBIL, BCE
IPEIyCMOTPEHHBIE IPOTPaMMO yueOHbIe
3aaHUsl  BBIIOJIHEHBI, Ka4yecTBO  HUX

BBITIOJIHCHHSA OLICHCHO BBICOKO.

((XOpOHIO)) - TCOPETUUCCKOC COACPIKAHUC
Kypca OCBOCHO ITOJIHOCTBIO, 0e3 HpO6CJIOB,

HEKOTOpbIE ~ yMEHHS  C(HOPMHPOBAHBI
HEJ0CTaTOYHO, BCE IPEAyCMOTPEHHbIE
porpamMmmoit yueOHbIe 3a/1aHUs

BBITIOJIHCHBI, HCKOTOPLIC BHUABI 3aIIaHI/Iﬁ
BBIITOJIHEHBI C OITMOKaMH.

«Y IOBIETBOPUTENBHO» - TEOPETUYECKOE
coJIep’KaHue Kypca OCBOEHO YaCTUYHO, HO
npoOenbl  HEe HOCAT  CYLIECTBEHHOIO
XapakTepa, He00X0/IMMble YMEHUS pabOThI
C OCBOECHHBIM MaTepHaioM B OCHOBHOM
chOopMHUPOBAHHI, OOJBITUHCTBO
Ipe1yCMOTPEHHBIX IPOTPaMMOit
00y4eHus1 y4eOHBIX 3a/IaHUI BBITIOJIHEHO,
HEKOTOpBhIE U3 BBHINOJHEHHBIX 3aJaHUN
COJIepIKaT OLIUOKH.

«HeynoBneTBOpUTEIBHO» -
TEOPETUYECKOE COJEpKAHUE Kypca HE
OCBOEHO, HEOOXOAMMBbIE YMEHHUS He
c(OpMHUPOBAHbI, BBINOJIHEHHbIE Y4eOHBIE
3aJ]aHus coJepxkKar rpyOble OIHOKH.

[Tpumepsr dopm u
METOJIOB KOHTPOJIS
U OLICHKHU

* KomnsrorepHoe
TECTUPOBAHUE
3HAHHE
TEPMUHOJIOTHH  TIO
TEME

Ha

* TectupoBaHue

* KoHTpOonbHas
pabora

» CaMocCTOSTEIbHAS
paborta

*3amura pedepara
* CemuHap

* 3ammra KypcoBoi
paboThI (IpoeKTa)

* Beimmonnaenue
IIPOEKTA

*HaOmronenne 3a
BBITTOJTHEHHEM
MPAKTUYECKOTO
3a7aHus.
(1eATeTBbHOCTHIO
CTY/ICHTA)

* OneHka
BBIIIOJIHEHUA
IIPAKTUYECKOTO
3aaHus(paboThI)

e [IoaroroBka "
BBICTYTUUICHHE c
JTIOKIIAJIOM,
COOOIIIEHHEM,
MpE3eHTALMEN

* Perrenue
CUTYaIIMOHHOU
3agauu




4.2. @opMbl M MeTOAbI TeKYyLIer0o KOHTPOJISI YCIEeBAeMOCTH OO0y4YalUIUXcs H
NMPOMEKYTOYHOM aTTecTaAllun

@DopMBbI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH:

Omnpoc (O) - 3T0 OCHOBHOM BHJ YCTHOH IPOBEPKH, MOYKET MHCIIOJIB30BAThCS Kak
GbpoHTaNbHBIA (Ha BOMPOCHl MpPENoAaBaTeNss IO CPABHUTEIBHO HEOOJIBIIOMY O00bEeMy
MaTepuanga KpaTKUe OTBEThl (KaK IpaBWJIO, C MECTa) JAlOT MHOIME OOydaroliuecs), Tak U
WHIUBUAYATbHBIN (IPOBEpKA 3HAHUN OTAETbHBIX oOyuatonuxcs). KomOuHupoBaHHBIN Ompoc
- OJHOBPEMEHHBIN BBI30B JJISi OTBETA CPa3y HECKOJBKHX OOYYarOIIUXCS, U3 KOTOPBIX OJHH
OTBEYAECT YCTHO, OJMH-I[BA TOTOBATCS K OTBETY, BBIMOJIHAA HA JIOCKE pa3UYHbIC 3alHCH, a
OCTaJIbHbIE BBINOIHSIIOT 3a OTAEJIbHBIMU CTOJIaMU WH/AUBUyalIbHbIE
MMCbMEHHBIE WM MTPAKTUYECKUE 3a/IlaHus IIPEroaBaTers.

TecrupoBanmne (T) — 3aganus, ¢ BapyaHTaMyu OTBETOB.

Kpurepuu onienuBanus

Oyenku «omauyHoy 3acily>KUBaeT CTYJIEHT, €CJIM OH OTBETUJI IPABUIILHO HE MEHEE. YEM
Ha 86% BONPOCOB TECTa

OyeHku «xopouio» 3aciy>KUBaeT CTYACHT, €CIU OH OTBETHJI MPaBUIBHO HA 4YacTb
BoIpocoB 66%-85%;

OyeHnku «y0081emeopumesibHO» 3aCIYKUBAET CTYAEHT, €CIIM OH MPAaBHILHO OTBETHII
Ha 9acTh BOMPOcoB 51%-64%;

Oyenku «Heyoos1emeopumenbHoy 3acily’)KUBaeT CTYAEHT, €CIIM OH MPaBUIbHO OTBETUI
MeHee yeM Ha 51% Bompocos.

Kourpoasnas padora (KP) - nucemennas padora mo teme. COCTOUT U3 HECKOJIBKUX
3aJ1a4 pa3IM4HOM CTENEHU CII0KHOCTH.

Kputepuu oniennBanus

Oyenku «omauuno» 3aCIyXUBaeT CTYJEHT, OOHapyXMBIIMH TIyOOKoe 3HaHuE
MaTtepuanga, yMEHHE CBOOOJHO BBINOJHSATH 3aJaHUs, MOHUMAIOIIMA B3aUMOCBS3b OCHOBHBIX
MOHSTHM TEMBI;

Oyenku «xopouioy 3aciy’KUBaeT CTYAEHT, OOHApy>KMBLIMM MOJHOE 3HaHUE MaTepHuaa;
YCHEIIHO BBIMOJHAIOMMUN MPEeJyCMOTPEHHbIE 3a/laHus; W JIONMYCTUBLIMM HE3HAUYUTEJbHbIE
OLIMOKH: HETOYHOCTb PE3YIbTAaTOB, CTUIUCTUYECKHE OIINOKH;

Oyenku  «y0oenemeopumenvbHoy» 3acHy’KUBAaeT CTYAEHT, OOHApYyXHUBIIMM 3HAHUA
OCHOBHOI'O Marepuaia B oObeMe, HEOOXOIUMOM Ui AAJbHEWUIIEr0 W3y4eHUs JUCLUILTUHBI.
Crpasnsitoluiicss ¢ BBINOJIHEHWEM 3aJjaHUM; JOMYCTHUBIIMM IOTPEIIHOCTH B OTBETE, HO
obnajaromuii  HEOOXOJUMBIMM  3HAHUSAMH JUISI HX YCTPaHEHUs TOJ PYKOBOJACTBOM
IperoiaBaTess;

Oyenku «Hney0061emeopumenbHoy 3aCiyKUBAET CTYJIEHT, OOHAPYKUBIIUN CYIIECTBEHHBIE
npoOenbl B 3HaHWM OCHOBHOIO MaTepualia; He CHpPAaBISIOLIMMNCS C BBINOJIHEHUEM 3aJaHUM,
JOTTYCTUBIIMNA CEphE3HbIE MOTPEIIHOCTH B OTBETAX, HYXKIAIOIIMICS B MOBTOPEHHUU OCHOBHBIX
pa3zesnoB Kypca ol pyKOBOACTBOM IIPENoAaBaTells.

dopmbl TEKYLLLETO KOHTPOIS

Ha3Banue teMbl DOopMBI TEKYLIETO
KOHTPOJIS yCIIEBAEMOCTH,
IIPOMEXYTOYHON
aTTecTalyu
1 Tema 1. DreMeHTHI TEOPUH MOTPEIIHOCTEN YO
2 Tema 2. IlpubmmkéHHble pemenus anreOpamdeckux u | 3
TPaHCIEHICHTHBIX YPaBHEHHUN
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3 Tema 3. Pemenune cuctem mnuHelHbIXx anreOpanyeckux | JA3, T
ypaBHEHHIA

4 Tema 4. [Tpubmmxenue GpyHKIMN A3, T

5 Tema 5. UuCIIEHHOE UHTErPUPOBAHUE 13, KP

6 Tema 6.  UucnenHoe pemienne  oObikHOBeHHBIX | KP, T
mudepeHIHaTbHBIX YPAaBHCHUM

[Tpumeuanue. @opMbl  TeKyIIero KOHTPOJs ycneBaemoctu: onpoc  (O), Ttectupoanue (T),
koHTpoibHas padbota (KP), nomamHee 3ananue (/13)

MaTepnanLI TEKYIIETro 1 MPOMEKYTOYHOT0 KOHTPOJIA YCIIEBAEMOCTH oﬁyqalonmxca

IIpumepHbIe BOPOCHI It YCTHOTO orpoca mo Teme 1:

OcobeHHOCTH MalTUHHON apu(pMEeTUKH

Oco0eHHOCTH MHOKECTBA MAIIIMHHBIX YHCEN

AOCOII0THAs NOrPEIIHOCTh

OTHOCHUTENBHAS MOTPEITHOCTh

M cToYHMKH TOTPEITHOCTH MTPU KCTIOIB30BAHUH YHMCIICHHBIX METOJIOB
TpanchopmupoBaHHas TOTPEITHOCTD

[Ipumepbl HaKOIIIICHHS OMIUOOK OKPYTIICHHS

VY ceToHUnBOCTE 3a4a49H 110 HCXOIHBIM TAHHBIM

Kakwue ycnoBus qomkHbI OBITH BBIIIOJHEHBI. YTOOBI 33/]a4a CYUTANIACh KOPPEKTHO
IOCTABJICHHOM ?

10. CxoauMOCTh YMCIIEHHOT'O METO1A

11. BeraucnurensHbie MeTobl. Kitaccudukanms MeToa0B

CoNoR~WONE

IIpuMeps! TUIIOBBIX 3aJaHUN:

Jomamnee 3aganue mo Teme 2. [IpuOmkéHHble pelieHHs anreOpandyeckux u
TPAHCLIEHCHTHBIX YPaBHEHHH.

Pemmts ypaBaenue ¢ Tounoctsio 0,0001

® METOJIOM ITOJIOBUHHOTO JIETIEHUS
® METOJIOM XOpJ
® METOJ/IOM KacaTeJbHbIX

VYka3aTb reOMeTpUUECKYI0 HHTEPIIPETALIMIO U YCIOBUS CXOIUMOCTH.

Hamnucats nporpammy, peaiu3yrolyto JaHHbIE alTOPUTMbI, BBECTH HAYaJIbHbBIE JIaHHBIE.
BriBecTn Ha 3KpaH pe3yibTaT paboThl NPOrpaMMbl. 3HaYEHHE Ha BBIXOJIE MPOTPAMMBI JOJKHO
OBITh MAaKCHUMaJIbHO OJIM3KUM K 0, pe3yibpTaThl KakO0TO METO/a JOJKHBI OBITh NMPUOINKEHHO
PaBHBIMH MEX]Ty COOOM.

[IpuMepsl ypaBHEHMIA: x3+3x+1=0
3x—cosx—1=0
3x—ex=0

3xt+4x3 —12x2—-5=0

KontpoabHasi padora no Teme 5. Beruncnenue OIPCACIICHHBIX UHTCTPAJIOB C IOMOIIBIO
YHUCJICHHBIX MCTOA0B

KpaTKO H3JI0KUTh CYIITHOCTH ME€TOAA U BBIYHCIIUTD OHpe)IeHeHHLIﬁ HUHTCrpai:
2

[ x3 dx
0
¢ MCTOAOM IPAMOYT'OJIbHUKOB
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® METOJOM Tparenun
e MeronoM CumiicoHa
Kpurepuu onienuBanus:
W3noxeHa CyHIHOCTb METOJOB, MpPUBEAEHBI (HOPMyJIbl, MOIY4YEH OTBET METOJIOM
IIPSIMOYTOJIBHUKOB - «YJOBJIETBOPUTEIIBLHOY;
ITomy4yeHsl OTBETHI METOIOM NPAMOYTOJIBHUKOB U TPANELUI — «XOPOLIO»;
3aaHue BBINOJIHEHO TPEMS CIIOCO0aMU — «OTIIMYHO»

KonTpoabHasi padora no Teme 6. UncnenHnoe penieHre 0ObIKHOBEHHBIX
mudepeHInaTbHBIX YPaBHEHUH
W3n0uTh alrOpuT™M MeTojAa Dijiepa, ero reOMEeTpHUYECKyl0 MHTEPIIPETAUI0 U HAlTH
NpUOIMYKEHHOE 3HAYEHHE PellleHUs ypaBHeHus Yy = y + x, yo = 1 npu xo = 0.
Pa3outs otpesok [0; 1] Ha 10 yacTeit. B nmponecce pelieHns cocTaBUTh TaOJIMILy.
TouHoe pelieHne 1aHHOTO ypaBHEeHHs: Y = 2e* — x — 1.
Haiit abGcomoTHYI0 M OTHOCHTEIBHYIO ITOTPEITHOCTH MPUOIMKEHHOTO PEIICHHUS
(Otger: y10 = 3,1800 ylx=1 = 2(e — 1)=3,4366
AbcosmotHas norperHocTsb: 0,2566, OTHOCUTEIbHAS % = 0.075)

)

Kputepuu onieHuBaHMs:

Bepno 3anucanbl Bce (OpMyIibl, yKa3aH aIrOPUTM PELICHUS — «YOBJIETBOPUTEIBHON;
Bepno 3anucansl Bce pOpMyIIbl, MOJYYEHO YUCIEHHOE PELICHUE — «XOPOLIOY;
[TonydeHo uncieHHoe penieHue, MPaBUIbHO HalIEHbl MOTPEIIHOCTH — «OTIIMYHO»

IIpumepbl TeCTOBBIX 3aIaHUI:
1. B d4eM BeIpakaeTcss 00bIYHO OTHOCUTENBHAS [IOTPELIHOCTE ?

a) B mpouentax (%)

0) B mpomnenrtax Ha enuHUIy (%/en.)
B) B mrykax (mmur)

r) B cantumerpax (cm)

2. K HECYIIECCTBYIOIIINM BUJIaM HOFDCHIHOCTCﬁ OTHOCHUTCA
a) HeycrtpaHumas morpemHocTsb

6) IlorpemHocts MeTONIA

B) BprumcimTenpHas morpentHocTh

r) PesynpTHpyromias norpemHocTb

3. HDGHGHBHaH OTHOCHUTCJIbHASA NOTPCITHOCTD ITPOU3BCACHHUS HAXOAUTCA 110 d)ODMVJ'Ie
a) O (Xy) = Ox + oy
6) O (xy) =0x —dy
B) O (Xy) = OX *dy
r) O (xy)=0x/dy

4., B uyewm 3axiroyaercs 3aJa4a OTIeIeHNs KOpHEH?

a) B ycranoBneHuu Kosm4ecTBa KOpHEH

0) B ycraHoBneHHH KoJMUYECTBA KOPHEH, a TaKKe HanOOoJIee TECHBIX TIPOMEXKYTKOB, KOKIBIH 13
KOTOPBIX COAEPKUT TOJIBKO OAWH KOPEHb.

B) B ycTaHOBIeHHM KOPHS pelIeHHs ypaBHEHUS

r) B Ha3HaueHuHM KonmMyecTBa KOpHEH

5. Kwmeronam yTouYHEeHUS KOPHEH HE OTHOCHTCS ...
a) Meron nuxoromun
0) Merox xopa
B) Merox KacaTeIbHBIX

12



r) Meroza anmpokcuMauu

6. CVTL KOMOMHUPOBAHHOIO METOJa XOopa U KacaTeJIbHBIX ?

a) Mero XOpI 1 KacaTeIbHBIX JAIOT NPUOIMKEHHS K KOPHIO C Pa3HBIX CTOPOH.

6) Ilpu peanuzanuu MeTOAA MPH KaXKA0H UTEpallii HEOOXOAUMO BBIUUCISATH HE TOJIBKO 3HAYCHUS
F(x), HO 1 ee MPOU3BOAHOM.

B) MeTo/ orpaHMYMBACTCs BEIYMCICHUSMU TOJIBKO 3HaueHus F(X).

r) Her npaBunbHOrO OTBETa

7. Hessska —or10...

a) 3HayYeHHe pa3HOCTEH MEXIy CBOOOTHBIMU YJICHAMH UCXOIHOW CHCTEMBI.

0) 3HaueHWEe CyMMBI MEXIYy CBOOOTHBIMH UJIEHAMH HWCXOJHON CHCTEMBI W pe3yJbTaTaMHu
MOZICTAHOBKH B YPAaBHEHUSI CHCTEMBI Hali/ICHHBIX 3HAYCHUI HEM3BECTHBIX

B) 3Hau€HHE CyMMBI PE3yJbTAaTOB MOACTAHOBKH B YPaBHEHMS CHCTEMBI HAICHHBIX 3HAUYCHHH
HEHM3BECTHBIX

r) 3HadeHHe pa3HOCTEH MEXTy CBOOOJHBIMH YICHAMH HMCXOIHOH CHCTEMBI M Pe3yJIbTaTaMHU
MIOZICTAHOBKH B YPAaBHEHUSI CHCTEMBI Haii/ICHHBIX 3HAYCHUI HEM3BECTHBIX.

8. 3amauy nmocrpoeHus npubImKaomed dyHKIMA B 001I1EM CMBICIE HA3bIBAIOT?

a) PaBHOMepHOI

0) HWurepnonsuueit

B) Amnmnpoxcumaruen

r) Her npaBuibHOro oTBeTa

9. HuTepnonsius — 3T0...

a) Croco0 HaxOK/IEeHHS IPOMEKYTOUHBIX 3HAYCHUH BEJIMYMHBI 110 MMEIOIEMYCSl TUCKPETHOMY
Ha0OpPY U3BECTHBIX 3HAUCHUI

0) IIpomomkenue GyHKINH, TpUHAAISKAIIEH 3aJTaHHOMY KJIacCy, 3a IPeIeibl ee 00IacTi
Onpe/eTIeHHSI.

B) 3aMeHa OJIHUX MaTeMaTHYECKHX O0BEKTOB JIPYTUMH, B TOM HII HHOM CMBICIIE OJTU3KUM K
HUCXOOHBIM.

r) Merox pemeHus 3aaad, Ipu KOTOPOM 0OBEKTHI Pa3HOT0 pojia 00 BETUHSIOTCS OOIIHM
TIOHSATHEM.

10. Ureparmsa — 310 ....
a) [loBropenue. Pe3ynbTaT HOBTOPHOTO MPUMEHEHUS KAKOH—THO0 MATEMAaTHUECKON OTEPAITHH.
0) 3aMeHa OJJHUX MAaTEMAaTUYECKUX OOBEKTOB JPYTUMH, B TOM MM MHOM CMBICIIE OJTU3KUM K
HCXOIHBIM.
B) Ywucno, nzobpaxkaemoe eauauIei u 18 HysmMu
r) Ilpomomxenune GyHKINH, TPUHAIICKAICH 3aJaHHOMY KJIACCY, 3a TIPEAeTbl ee 0071acTH
OTIPEICIICHHSI.

11. HeoOXxoauMo HalTH W YCIIPABUTE OIUOKY B (hOPMYJIE HHTEPIIOISIIIMOHHOr0 MHOTOUIEHA

Jlarpamxa Lp(X) = i Yi
|

9 L= 3 ¥,
|
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n

B) Ln() =i2pVY,

r) Her ommu0xku B hopmyne

12. KoueuyHbIMU Pa3sHOCTAMU IICPBOI'0 MOPAAKA HA3BIBAIOT

a) CyMMy coceHUX y3JI0B HHTEPIOIISIIHIA

0) PasHocTh Mexny 3HAUeHHSIMU (PYHKIHIA B COCEAHUX Y3TaX HHTEPIOISALUH
B) CyMmmy Mexay 3HauYCHUAMH QYHKIHMH B COCETHUX y371aX HHTCPIOISILUN
r) [IlponsBeneHue 3HAYECHUH TPEX COCEAHUX Y3II0B HHTEPIOISAIIIN

b
13. Yro o10 3a popmyna | = [ f(x)dx
a

a) ®opmyna HeroToHa - JleliOHuIa
06) ®opmyna Hetorona - Koreca

B) dopmyna CummcoHa

r) @Dopmyisl He CYLIECTBYET

14. B ocHOBe Kakoro MeTOJa JISKUT Uaes IpadUueCKOro IOCTPOECHUSI PEICHUS
b dhepeHIMAIBHOIO YPaBHEHUS, D TOT METO/ TAK)KE 1AET OJHOBPEMEHHO U CIIOCO0 HAXOXKICHUS
MCKOMOM (DYHKIIMH B YUCIIEHHON (hopme?

a) Meron Jlarpamxa
6) Meron rpanu
B) Merox Kommu

r) Meton Ditnepa

15. Ypasuenue Sin 2X—In X =0 yMeeT eMHCTBEHHBINH KOPEHb HA OTPE3KE:

a) [L;15]
6) [0;0.5]
B) [-1;1]

r) [-1;0.5]

Kpurepuu oneHku:
- 51-65% npaBUIIBHBIX OTBETOB — «YyIOBJIETBOPHUTEIHHOY»
- 66-85% npaBMIIBHBIX OTBETOB — «XOPOIIIO»
- 86-100% mnpaBUIIBHBIX OTBETOB — «OTIMIHOY

[IpomexxyTouHas arTecTanus IpOBOJUTCS B BUAE dK3aMEHa.

VYcnoBueM Jgomycka K NPOMEKYTOYHOM aTTeCTaluu M0 JUucHUIUIMHE «YucieHHsbie
METOMBI» SIBIISIETCSA: OCBOEHHWE MaTepHAIOB YYeOHOW MUCIUIUIMHBI B 00beMe He MeHee 75 %,
ONpEIETICHHOE 110 PE3YJIbTATAM CUCTEMAaTHUYECKOT0 TEKYIIET0 KOHTPOJIS.

IIpuMepHBIe BOIPOCHI K IK3aMEHY:

1. HcTouHMKM MOTpeIHOCTel 3HaYeHNs BEIMYMH U UX KJIaCCHU(PUKALUL.

2. TlorpenrHoCTH OCHOBHBIX apu(pMETHIECKHUX oneparnuid. [lorpenrHocTy AmeMeHTapHbIX
¢bynkuuii. [Ipsimas 3a1aua TEOPUU MOTPEUTHOCTEN U CIIOCOOBI €€ peleHHUs.

3. OOpatHas 3a7aya TEOPUH MOTPELIHOCTEN U €€ pelIeHIe METOA0M PaBHBIX BIMSAHUIA.
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4. llpencraBnenne B OBM uncen ¢ miaBaroieil TOYKO; MOrPEIIHOCTh MAIIMHHOTO
OKpYIJICHUS; IPUHLIUIIBI OLIEHKU IIOTPELIHOCTU PE3YIbTAaTOB BHIYUCICHUI.
Merto pocToil uTepanyy peuieHrsl ypaBHEHUN U ero peanu3anus Ha OBM.
MeTto/ KacaTenbHbIX YHCIEHHOIO PEIIEHUs] YPaBHEHUH U ero peanu3anus Ha OBM.
MeTto XOp/1 YUCIECHHOTO PELICHHS YPaBHEHUM U €ro peanusaiusa Ha OBM.
OO01as XxapakTepUCTHKa TOYHBIX METO/IOB PELICHHUS CUCTEM JIMHEHHBIX YPaBHEHUH Ha
OBM. Meton lNaycca.

9. Mertoa npocToil UTEpauK PEIICHU CUCTEM HEJTMHEHHBIX YPaBHEHUI.

10. 3agava annpokcumanuu GyHKITUH.

11. MHorowIeHHass HHTEPITOISIIHS.

12. TlocTpoeHue HHTEPIOISIIMOHHOTO MHOTOUJIEHA C TIOMOIIBI0 CUCTEMbI IMHEHHBIX
ypaBHeHuid. IHTeprionsinuonnsie popmyisl HeroToHa.

13. UHTepnonsuuoHHbIi MHOTOUsIEH JlarpaH)ka 1 OlleHKa ero MOrpemHoCTH.

14. O6paTHOE MHTEPIOIMPOBAHUE I PABHOMEPHOIN U HEPABHOMEPHOU CETKH.
WNuTepnonsiuonHblii MHOrouieH Yeoblesa.

15. Mero HaMMEHBIIUX KBAIPaTOB, HAUTYYIIIee KBaIpaTUUYHOE IPUOIIKEHUE.
Boruncnenue 3HaueHui napaMeTpoB CpeIHEKBaIPaTUUHbBIX TPUOIMKEHUH.
Peanu3zanus MeToa HaMMEHBIIUX KBaapaToB Ha DBM.

16. KyOuueckwii criaiin.

17. Yucnennoe nuddepennmpoBanue.

18. UncneHHOE MHTETPUPOBAHKE.

19. OHomaroBeie METOIBI: METOJI Diiiepa, HesIBHBIN MeTO I Diliepa, MeTo 1 Dijepa-
Komm, meron Pynre-Kyrra

20. Pemrenue 3agaun Komm s cuctemsl OZY 2-ro mopsiaka.

21. UucnieHHbIe METOBI pelieHus KpaeBoi 3aaauu st OJ[Y: koHeuHO-pa3HOCTHBIN
METO/] pEeUICHUsI KpaeBOU 3a/1auun

© N oo

OneHKH «OTJIIMYHO» 3acIily’KMBAeT CTYJIEHT, OOHapy>KUBILIUN BCECTOPOHHEE,
CHUCTEMAaTHUYECKOe M TIyOOKOoe 3HaHHE Y4eOHO-TIPOrpaMMHOTO MaTepualia, yMeHHE CBOOOIHO
BBITIOJHATH PAKTUYECKUE 3aJaHNs], IPEAYCMOTPEHHBIE IPOIPAaMMOM; YCBOUBIIHWNA OCHOBHYIO U
3HAKOMBIM C JOMOJHUTEIBHON JINTEPaTypOi, pEKOMEHIOBAHHON IPOrPAMMOMN; IMOHUMAFOIINI
B3alMOCBSA3b OCHOBHBIX IOHATUN IUCLMIUIMHBI B WX 3HAYEHUM JUISI aKTHUBHOIO YYacTHs B
npodeccuoHaIbHOM ~ OOy4Y€HMH; MPOSBUBLIMM TBOPYECKHE CIIOCOOHOCTHM B IMOHMMaHUM,
U3JI0KEHUHU U UCIIOJIb30BAHNHU Y4eOHO-ITPOrPaMMHOI0 MaTepuaa,;

Oyenku «xopowio» 3acily>KUBaeT CTYJEHT, OOHapYXKUBLIMI IOJIHOE 3HAaHME MaTepuaia,
yMeHUE CBOOOJHO BBINOJHATH TPAKTHUECKUE 33JaHUs, HNPETyCMOTPEHHbIE MPOTrPAMMON,
YCBOMBIINK OCHOBHYIO JINTEPATYpPY, HO JOIMYCTUBIINN HETOYHOCTH IPU OTBETE.

Oyenku  «y0061emeopumenvHoy 3aclyXKUBaeT CTYJIEHT, OOHapyXMBIIUN 3HaHUS
OCHOBHOT'O TEOpPETHYECKOI0 MaTepuaya, HO HE CIIPAaBUBILIETOCS C pPEUICHHEM MPaKTHUYEeCKOIro
3aJ1aHus, IPESyCMOTPEHHOTO IPOTrPaMMOH.

OueHkd  «HE  YJIOBIIETBOPUTEIBHO»  3aCHyXXKUBAaeT  CTYAEHT, OOHapy>KHUBIIUI
CYLIECTBEHHbIE MpOOENbl B 3HAHUUM OCHOBHOTO Y4eOHO-IPOrpaMMHOIO MaTepuaya; He
CHPABJISIOLIUICS C BBIIIOJIHEHUEM MPAKTUYECKUX 3a/IlaHUi, MPEIyCMOTPEHHBIX IPOrPaMMO.

15



