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1. HACITIOPT ®OHIA OIIEHOYHBIX CPEACTB

1.1. O6a1acTh NPUMEHEHUSA

®onn  omeHouHbix cpeactB (DOC) — HeoThemiemass dYacTb pabouei
IPOrpaMMbl JUCIHUIUTUHBI «UMCIEHHBIE METOJBI» M TpeTHA3HAYCH I KOHTPOJIA U
OLICHKH 00pa30BaTEeNbHBIX JOCTH)KCHHUH CTYICHTOB, OCBOMBIINX TPOTPaMMy
JTUCIUTUTAHBIL.

1.2. Hean u 3aga4u GOoHAA OLIEHOYHBIX CPEACTB

Henp ®OC — ycTaHOBUTH COOTBETCTBUE YPOBHS MOJATOTOBKM OOYYarOIIErocs
tpeboBanusiMm OI'OC BO OGakanaBpuatra mo HampasieHuto mnonaroroBku 01.03.01
MarteMaTuka, YTBEpXKACHHBIM NpHUKa3oM MUHHCTEPCTBA 0O0pa30BaHUS U HAYKH
Poccuiickoit ®enepannn ot 10 suBaps 2018 r. Ne 8 (Cc U3MEHEHMSIMU U
JOTIOJTHEHUSIMH ).

1.3. Ilepedyenbp kommereHuuii, ¢GopmMHpyeMbIX B Mpouecce OCBOCHHUA
OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMBbI

[Ipotiecc ocBoeHUSI NUCHMIUIMHBI HAMpaBieH Ha (OPMHUPOBAHUE CIETYIOIINX
KOMIETEHIUA U UHANKATOPOB UX JTOCTHKECHHUS:

Koa no ®I'OC BO ‘ NuaukaTop A0CTHKEHHSA

Ob6menpodeccuonanpHas

OIIK-1. Cnocoben npumeHaTh ectectBeHHOHayuHble | OIIK-1.2. UmeeT npeacrasienue o6

U OOILEMH)KEHEPHBIE 3HAHUSI, METO/bI UCMOJIb30BaHUU (DyHIaMEHTAIbHBIX
MaTeMaTHYECKOro aHaJIn3a U MOAEIUPOBAHNS, 3HaHUU B 00JaCTH MaTeMaTHYECKUX U
TEOPETUYECKOI0 U IKCIIEPUMEHTAIBHOIO (UnM) eCTECTBEHHBIX HayK, M UCIOJIb30BaTh
UCCIIEI0BaHMsl B IPOQECCUOHAILHON EATEIBHOCTH. UX B IPO(PECCUOHAIBHOM J1€ATEIbHOCTH.

1.4. dtanbl (opMupoBaHUS KOMIIETEHIIMA M CpeICTBa OLEHUBAHUS
YPOBHS uX c)OPMHPOBAHHOCTH

Jranbl GOpMUPOBAHUSA Komnerennuu | KoHTpo1bHO-0LIEHOYHBIE cpeAcTBa /
KOMIIeTeHIHI CIocod OLeHNBAHUA
OIIK-1 OneHnBaHuE pelIeHns 33/1a4 y IOCKH,
Pazgen 1. OcHOBBI Te€OpHM MICBMEHHBIE JOMAIITHUE 3a/1aHNUA,
MOTPEIIHOCTEN YCTHBIM OIPOC, MPOBEPKA
HaIlMCaHHBIX AJITOPUTMOB
OIIK-1 OneHnBaHuE pelIeHns 3a/1a4 y IOCKH,
Pa3znen 2. Cuctemsbl JTUHEHHBIX MICBMEHHBIE JOMAIITHUE 3a/1aHNUA,
anredOpanyecKux ypaBHEHHUH. YCTHBIN OIPOC, POBEPKa
HaIlMCaHHBIX AJITOPUTMOB
Pa3znen 3. HemnueiHeie OIIK-1 OueHuBaHuE pemeHns 3a1a4 y J10CKH,
MICBMEHHBIE JOMAIITHUE 3a/1aHNUS,
YpaBHCHUA u CUCTEMBbI o
. . YCTHBIN OIIPOC, MTPOBEPKA
HEJIMHCUHBIX YPABHCHUU. HAIHMCAHHBIX AITOPUTMOB
Paznesn 4. KT peMasTbHbIE OIIK-1 OueHuBaHuUE pellIeHUs 33/1a4 Y IOCKH,
MIACBMEHHBIEC JOMAIIHUE 3a/1aHNU,
3afiaqi. YCTHBIH OIIPOC, TPOBEPKA




HAIMMCAaHHBIX aJITOPUTMOB

OIIK-1 OueHuBaHuE pelICHUs 33/1a4 Y IOCKH,
Paszgen S. Harepnonsuus wu MCbMEHHBIE IOMAIIIHUE 3aaHus,
HAWJTy4IIie TPUOIHKCHHUS. YCTHBIN ONPOC, IPOBEPKA
HAIMCAHHBIX AJIFOPUTMOB
OIIK-1 OueHuBaHue pelieHys 3a1ad y J0CKH,
Pa3nen 6. lubdepennmuponanue NUCbMEHHBIE IOMANIHUE 3a/1aHNs,
U UHTETPUPOBAHUE (bYHKHHﬁ. YCTHBIM OIIPOC, MPOBEPKA
HAIMCAHHBIX AJIFOPUTMOB
Paznen 7. O6BIKHOBEHHDIE OIIK-1 OueHuBaHue pelieHys 3a1ad y J10CKH,

IMCbMEHHBIE JIOMAIlIHUE 3aJaHUs,
YCTHBIN OIIPOC, IPOBEPKA
HalKMCaHHBIX aJITOPUTMOB

OIIK-1 OueHuBaHue pelieHus 3a1a4 y J0CKH,
MCbMEHHBIE IOMAIllHUE 33aJaHUs,
YCTHBIH OIIPOC, TPOBEPKA
HalMCAaHHBIX AJITOPUTMOB, pedepaToB
IIpomexyTouHast arrecTanus OIIK-1 DK3aMeH

nuddepeHranbHbIe
ypaBHEHUSI.

Pa3nen 8. Kpaessie 3a1auu.

1.5. Onncanue nokasareseil GopMupoOBaHUs KOMIIETEHIUH

Ko komMnerenuun IInanupyemble pe3yabTaThbl 00y4eHHs (MOKA3ATEJIN)
OIIK-1. CnocoGeH npuMeHsTh 3HaeT MCTOYHMKHM M BHJbl MOTPEIIHOCTEN NpPU pELIeHUU
€CTECTBEHHOHAYYHbIE U 3a]1a4, OCHOBHbIE YHCIICHHBIE METO/Ibl PEIICHUS JIMHEHHBIX
oO0IIenH)XEHEPHbIE 3HAHUS, U HEJIMHEHHBIX aireOpauyeckux YpaBHEHHH, MeTOJbl
METO/Ibl MaTEMaTHYECKOI0 aHaIN3a | 00paOOTKMU SKCIIEPUMEHTAIbHBIX JAHHBIX (MHTEPHOJALUS
Y MOJEIIMPOBaHMS, U NPUOIIIKEHNE), YUCIEHHbIE METO/Ibl HHTETPUPOBAHUS U
TEOPETUYECKOT0 U mubdepeHIMpOBaHUS, UUCIEHHbIE METOJbl  pEIICHUS
AKCIEPUMEHTAIBHOTO TuddepeHMaIbHbIX  YpaBHEHUH B OOBIKHOBEHHBIX
WCCIIEIOBAHUS B nuddepeHnmanax u SKCTpeMalIbHBIX 3a71a4,
npo¢eCcCHOHATIBLHOM 1eATENTbHOCTH. | yMeeT KOPPEKTHO HPUMEHSTh YHCICHHBIE METOAbI JUIs

pelieHus MaTeMaTuyecky (POpMaaIn30BaHHBIX 33/a4,
BJIaJeeT HABbIKAMHU NPUMEHEHMSI YHCICHHBIX METONOB K
PEIIEHUIO MPAKTUYECKHX 3aj1au.

1.6. Kpurepun ouneHuBaHMs  KOMIeTEHHMH Ha  PpasHbIX IJTamax HX
(popmupoBanus

Bun Texyueit yueOHOM paboThI KonnuecTBo 6ansos
PaboTa Ha MpakTUYECKHUX 3aHATHUSIX 20
KoHTpoJib caMOCTOSITeNIbHON pabOThI 30
DK3aMeH (MUChbMEHHBIN ) 50
Uroro 3a cemecTp: 100

HakonureabHasa cucreMa ouneHuBanus no 100-0aibHOM HIKAJIE

Yeroipexodaii- 100- BykBenHas mkasna, coorsercreyromas 100- Cucrem
JbHas cucTeMa (0ajl/IbHasA 0aJUIbHOM HIKAJIe a
OLICHUBAHMS HKaJja OllCHHBA
IK3aMeHa HHUS




3adyera

O1ianyao

90-100

A — OTJINYHO — TEOPETUUYECKOE COMIEPKAHHE Kypca
OCBOCHO IOJTHOCTBIO, 0€3 MpoOeIIoB; HEOOXOIUMBIC
MPAKTUIECKIE HABBIKA PAOOTHI C OCBOCHHBIM
MaTepraioM C(OPMHUPOBAHBI; BCE TIPEAYCMOTPEHHBIC
MporpaMMoii 00y4deHus ydeOHbIC 3a/1aHUs BBITIOJTHEHBI,
KayeCcTBO MX BBIIIOJHEHHUS OLIEHEHO YUCIIOM 0aJlIoB,
OJIN3KUM K MAKCUMAJIbHOMY

Xopomuio

83-89

B — 0YeHBb XOPOIIIO — TEOPETHUECKOE CO/ICPIKAHNE
[Kypca OCBOEHO TMOJIHOCTHIO, 0€3 MPOOEIIoB;
HEOOXO0JMMbIE TIPAKTHYECKUE HABBIKU PabOThI C
OCBOCHHBIM MaTEpHAJIOM B OCHOBHOM C()OPMUPOBAHBI;
BCE MPEAYCMOTPEHHBIE IPOrPAMMOii 00yJIEeHHUS
y“IGGHBIC 3aJaHus BBIITIOJIHCHBI, KAYC€CTBO BBIIIOJTHCHUA
OOJIBIIIMHCTBA M3 HUX OIICHEHO YHCIIOM 0aljIoB,
OJIN3KUM K MaKCUMaJIbHOMY

Xopoltiio

75-82

C — XOpol110 — TEOPETUYECKOE CoJIepKaHne Kypca
OCBOCHO IMOJTHOCTBIO; HEKOTOPBIC TPAKTUICCKHE
HABBIKH pa0OTHI ¢ OCBOCHHBIM MaTEPHAIOM
c(hOpMHUPOBAHBI HETOCTATOYHO; BCE
IPEyCMOTPEHHBIC IPOTPAMMO 00yUeHUS yueOHbIE
3aJaHMS BBIIIOJIHEHBI, KAYECTBO BBIIIOJIHEHNS

HH OJIHOI'O M3 HUX HE OIEHEHO MUHUMAJIBLHBIM YHCIIOM
0aJUIOB, HEKOTOPBIC BUIBI 33]JaHHUI BBHITTOJHEHBI

¢ olINOKaMu

Y nosieTBo-
pUTENBHO

63-74

D — ynoBneTBOpuTENbHO — TEOPETHUECKOE
coJiepyKaHne AUCLUIIIIMHBI OCBOEHO YaCTUYHO, HO
pOOEIIbI HE HOCST CYIIECTBEHHOTO XapaKTepa;
HE00X0/IMMbI€ MPAKTUUYECKUE HABBIKU pabOThI

C OCBOEHHBIM MaTEpHUajIOM B OCHOBHOM
chopMHPOBaHbI; OOJIBIIUHCTBO MPEAYCMOTPEHHBIX
porpaMMoil 00y4deHus yaeOHbIX 3alaHui
BBITIOJTHEHO, HEKOTOPBIE U3 BHINIOJHEHHBIX 3a/1aHUM,
COJIepXKaT OIUOKH

Y noinerBo-
pUTENBHO

50-62

E — nocpencTBeHHO — TEOPETUYECKOE COJIEpKaHUE
Kypca OCBOCHO YaCTHYHO; HEKOTOPHIC TPAKTUUECKUE
HAaBBIKU pabOTHI HE CHOPMHUPOBAHBI, MHOTHE
MIPEAYCMOTPEHHBIEC TPOTPAMMOI O0YUICHHS yueOHBIC
3aJJaHuUs HE BBIMIOJIHEHBI THOO Ka4eCTBO BHITIOJTHEHHS
HEKOTOPBIX U3 HUX OIIEHEHO YHCIIOM OaJTOB, OJM3KUM
K MUHUMAJTbHOMY

3auTeHo

Heynosnerso-
pUTENBHO

21-49

FX — Heyl0BIIETBOPUTEIBEHO — TEOPETHYECKOE
coJiepKaHue Kypca OCBOGHO YaCTUYHO; HEOOXOJMMBbIe
MIPAKTUYECKHE HaBBIKU PabOTHI HE CPOPMHUPOBAHBIL;
OOJIBLITMHCTBO MPETyCMOTPEHHBIX POTrPaMMOi
0o0y4deHus yueOHbIX 3aJaHUI HE BBIMOIHEHO JIH00
Ka4eCTBO X BBITIOJIHEHUS OLEHEHO YUCIIOM 0aJlioB,
OJIM3KUM K MUHUMAJILHOMY; TIPU JJOTIOJTHUTEIbHON
CaMOCTOSITENIbHOW paboTe HaJl MaTepUaIoM Kypca

BO3MOKHO ITOBBIIIICHUEC Ka4Y€CTBA BBIITOJIHCHU

He
3a4TEHO




y4eOHBIX 3aaHui

Heynosnerso- 0-20 F — Hey10BIETBOPUTEIBHO — TEOPETUUECKOE

pHa

TEIBHO cofiep’KaHKe Kypca He OCBOCHO; HEOOXOANMBbIE
IPAaKTUYECKHE HaBBIKU PaOOTHI HE ChOPMUPOBAHBI;
BCE BBIITOJHEHHBIC YUEOHBIC 3a1aHHS COAEPKaT
rpyOble OMMOKH, JOMOJTHUTENbHAS CAMOCTOSITEIIbHAS
paboTa Ha/l MaTepuaioM Kypca He IPUBEIET

K KaKOMY-JIN0O 3HAYMMOMY IOBBIIICHUIO KaYeCTBa
BBINIOJTHEHUSI YUeOHBIX 3aaHUH
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2. KOHTPOJIBHO-OINEHOYHBIE CPEACTBA

2.1.0ueHoYHbIE CPeCTBA TEKYILIEr0 KOHTPOJIA (TUIOBBIE)

Bomnpocs! /151 yCTHOTO onpoca

. HazoBuTE OCHOBHBIE OHSATHSI, CBSI3aHHBIE C MATPULIAMH U BEKTOPaMH.

. Urto Takoe HopMa BeKTOpoB U MaTpull? [IpuBenuTe mpuMepsl HOPM BEKTOPOB U MATPHIL.

. Yro Takoe 4ncio 00yCI0BIEHHOCTH MaTPULIbl U KaK OHO BBIYMCIISAETCS?

. Kakue BbI 3HaeTe rpyIibl METOJI0B PELIEHUs CUCTEM JIMHEHHBIX ypaBHEHUI?

. Kakue metoabl OTHOCATCS K MPSMBIM METO/AM PEIIEHUS CUCTEM JIMHEHHBIX YpaBHEHUN?

. Kakue MeTosbl OTHOCATCS K YMCICHHBIM METOaM PELCHHs CUCTEM JIMHEHHBIX YpaBHEHUNA?
. UTo 3HAUUT pPEeLIuTh CUCTEMY YPABHEHU?

. UeM oTiINYar0TCS NPSMbIE METOBI PEIIEHUS OT UTEPALUOHHBIX?

. K xakomy Buay npuBoauTcs Matpuia kodppuimeHTa B mpsiMom xojie merona [aycca?

. B kakoMm ciyuae Henp3si npuMeHUTh MeTon ["aycca?

. B uem 3akirouaercs cyTh METO/1a IPOCTOM UTEPALMU JUISl PEIIEHUS CUCTEM YpaBHEHUN?
. Kak mpuBecTu cuctemy K BUly ¢ Ipeo0IaaloliuMy THaroHaJIbHBIMU Kodpduimentamu?
. B uem 3akmrouaercst cyTh MeTo1a 3eiAerns IS peleHrus CUCTEM YpaBHEHUN?

. JUI KaKuX CUCTEM NMPUMEHSETCSI METOJI TPOTOHKU?

. Kakue uncnennsie merons! perienust CJIAY Bbl 3Haete?

. KakoBo ycnoBue npekpaiieHus nTepaluy B UTEPAIMOHHBIX METO1axX?

. Kak npoBeputs ABISAIOTCA 1M MOTY4YEHHbIE KOPHU UCTUHHBIMH WJIU JIO)KHBIMU?

. UeM uHTEpNONALMS OTIINYAETCS OT alllPOKCUMALUN?

. JaiiTe onpenenenre MHTEPIIOIALIN.

. JaiiTe onpezeneHne NOHATUIO alllIPOKCUMALIHH.

. UTOo MOHMMAIOT NOJT pa3HOCTHIO HEBA30K?

Tembl 17191 pedepaToB

. HucrieHHbIe METO/IbI HAXO0XKICHHUS SKCTPEMYMOB (PYHKIIUI

. Uucnennsle MeTo bl pemenust O1Y

. CpaBHEHUE METOOB MTPOCTHIX UTEPALUI U 3eiAeNs PELIEHUS CUCTEM JIMHEWHBIX ypaBHEHUN

. CpaBHenue metonnoB Anamca u Pynre-Kyrrel pemenns O1Y

. CpaBHeHue metooB Jitniepa u Pynre-KyrTsl pemenus OY

. CpaBHEHME METOIOB MTPOCTHIX UTEPALNN U 3EHAEII PENICHUS CUCTEM HEITMHENHBIX YPaBHEHUI

Bonpocs 1J151 poBeeHUs TOMAIIIHEeH KOHTPOJIbHOI padoThI

. UcTounuku u Bus! norpemrHocteid. AGCONIOTHASL U OTHOCUTENbHAS TOTPEIIHOCTH.
. UaTepnonupoBanue QpyHKIIMN MHOTOWIeHaMH Jlarpanxa.

. Marepniomsiimonnsie hopmynsl HeroToHa.

. UaTepnonupoBanue crutaiiH-QyHKINSIME.




5. MeTox HaMMEHbBIINX KBAIPATOB.

6. Beruncrienue onpeaeieHHOro HHTerpasia no GopMysiaM IpsiMOyTOJIbHUKOB.

7. BeaucieHune onpeaeieHHOTO HHTerpalia mo (opMylie TPareuy.

8. Brruucnenue onpezeneHHoro uurerpaia mno ¢popmyne CumiicoHa.

9.KBanparypabie (OpMYIIBI HHTEPIOJISIIMOHHOTO THIIA.

10. Meton PyHre anoctepnopHON OLIEHKH MMOIPEMIHOCTH BBIUMCICHUS ONPEIEICHHOTO UHTErpaa.
11. Meton M'aycca BeIYMCIIEHUS ONPEEIICHHOTO HHTETpaa.

12. Pemienne cucteMbl IMHEWHBIX aJireOpandecKux ypaBHeHUH MeToaoM ["aycca.

13. Pemienue cucteMbl JIMHEMHBIX aJIreOpandecKuX ypaBHEHUHN CIEIMAIbHOTO BUA METOJIOM
IIPOTrOHKH.

14. Pemienue cucteMbl JIMHEHHBIX aJlreOpandeckux ypaBHEHUN MeTo oM SKkoOu

HpaKaneCKne 3alaHUA
1. Pemuth cucteMy MeTOIaMu IPOCTBIX UTEpaLuii U 3eiiaens.

X
X ——==1;
3
1
Xy + =1
X+

2. Pemuth cuctemy meronamu Skoou u 3eiimens.

—x;+2-x,==3;
3. Pemnth cucremy metonoM HeroToHa
2
X
x, ——=-0.5;
3
2
X
x, +—+=1
2

4. BBINOJMHUTD YUCIEHHOE UHTETPUPOBAHKE BBIPAKEHUS sin® x cosx MeTonamu JIEBBIX, MTPaBbIX
MpsIMOYTOJIBHUKOB, Afamca, Cumiicona ¢ TouHocThio 10 0,001 Ha [O; r/ 2].

2.2. OueHOYHBbIE CPeACTBA /JIs1 MIPOMEKYTOYHOM aTTecTanun (IK3aMeH)

1. [TpuOIMKeHHBIE YUCITa, MX a0COTIOTHBIC U OTHOCHTEIILHBIC TOTPEITHOCTH. 3HAYAIINE U BEPHBIC
UG pbl TPUOIMKEHHOTO YUCIA.
2. Pemmuts OJIY MeTO0M KOHEUHBIX pa3HOCTEH

y'=5y'=3x? +sin5x,  y(0)=3,0200, y(0.5)=14,0755

4 3 2
3. Pemuts MetonioM Hetotona X —20x7 +131x" —226x+120=0

4. IlocTpoeHye HHTEPNOISLMOHHOIO MHOrowieHa HploTOHaA ¢ pa3aeneHHbIMUA Pa3HOCTSMH.
5. Pemmnte O/1Y MeTOIOM KOHEUHBIX pa3HOCTEN

Y Ay +dy=xe®,  y(0)=09688, y(1.5)=13798

x _—
6. Pemnth MeTooM neneHus nomonam € 1,25=0
7. Kycouno-nunelnas natepnoysius Gpyakuuu Pynre.

y'+4y'+4y=0 y(0)=1, y'(0)=-1

8. Haittu pemienune O/Y metonom Diinepa
0,1 na orpeske [0;4].

npu C IIaroM

9. PelnTh METOJI0OM IIPOCTOI MTEpaluH ~ 125Inx-125=0
10. Meron 3eiinens penieHusi CHCTEM JIMHEWHBIX YpaBHEHUM.

sin® x cosx

11. BpINONHUTH YMCIIEHHOE NHTETPUPOBAHUE BBIPAXKECHHUS MeTo0M CHMIICOHA C



touHocTh0 10 0,001 Ha [0; 7/ 2].

12. Kaxnoe pebpo kyba, uamepenHoe ¢ TouHocThio 70 0,02 cM, okazanock paBHeiM 10 cm. Haiitu
a0COITIOTHBIC 1 OTHOCHUTEIBHBIC TOTPEITHOCTH BBIUUCIICHHS 00beMa Kyoa.
13. [Ipubmmxenne GyHKIMUU IO METOLY HAUMEHBIITNX KBaJpaTOB.

59 1,2 2,1 0,9 2,1
L2 7.2 15 25 B- 5,3
121 L5 98 13 1,3
14. Mano 0.9 25 13 6l , L6 . Haiitu pemenune ypaBuenuss AX=B.

15. C kakuM 4HCIIOM BEPHBIX 3HAKOB JJOJDKEH OBITh U3BECTEH CBOOOIHBIN YICH ypaBHEHHUS

2.2
—2x+1g2 =
X xrig O, YTOOBI IOJYYUTh KOPHU C 4-Ms1 BEPHBIMU 3HAKaMu?
16. Onuiute anroput™ Meroa HeroToHa. B ueM 10CTOMHCTBO M HEIOCTATOK 3TOr0 MeToAa?

x*(Inx+1)

17. BBIITOJIHUTE YHCIICHHOE HHTCTPHUPOBAHUC BbIPAKCHU MCTOAOM Tpaneum“d C

touHocThio 10 0,001 Ha [1; 3].

18. Pemute METOIOM MOJIOBUHHOTO JIEICHUS Olsinx+x” ~1=0 ¢ Tounocthio 0,01.
19. Jloxanusamnus KopHel HEMMHENHHOTO YpaBHEHUS.

20. Pemtute O/]Y MeTO10M KOHEUHBIX pa3HOCTEH, IPU

Y +05xy +(1+27°x% )y =4x, yO0)=1, y(1)=1367

54 1,2 2,1 0,9 2.0
B ,2 7,2 1,5 2,5 B 5,3
121 L5 98 1,3 [10.3
21. dano 0.9 25 13 6l , 12,6 . Haiitu pemenue ypaBaenust AX=B

MeToIoM 3eiens.

22. OueHKa MOrpeIHOCTH METO/1a KOHEYHBIX PA3HOCTEH sl KpaeBOM 3a1aun.
2. _ — 4 —

23. Metonom Pynre-Kyrra pernts * Y —2y=0 y(1)=0,83, y(1)=0,66

mrarom 0,1.

npu Ha[l; 5] c

24. Pemnth MeToaoM HbroTOHA ypaBHEHUE l-x—1gx=0 ¢ Tounoctrio 0,01.



