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1. Ileaib 0CBOEHUA TUCHUILIHHBI

]_IeJ'IB OCBOCHHUA JUCHUIINIMHBI — ITO3HAKOMUTH CTYACHTOB C PCIICHUEM MAaTEMATHUYCCKHX

3ala4, TOYHOC PCIICHUC KOTOPBIX W I-IpGBBBI‘-IEH‘/JIHO CJIOKHO HUJIN BOO6H.[C HC U3BCCTHO.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICL[I/IHJII/IHLI U IIPAaKTUKH, HA OCBOCHUH KOTOPBIX 6a31/1pyeT051 JaHHasg JUCHUIIIINHA:

«HI/ICerTHaﬂ MaremMaTrukay»,

AHAIIUTUYCCKAA TCOMETPUS).

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM TUCIUIUIMHBI HEOOXOIMMO Kak
npeaiecTBytomiee: « BoraucanTenbHblid SKCiepuMent 1,2.

3. Iliianupyemble pe3yJbTaThbl 00y4YeHUst

«MareMaTHn4yeCKui

aHanu3», <«JIuHeliHas

dopmupyeMbie U
KOHTPOJIHpYyeMbIe
KOMIIeTeHIIUH
(K01 1 HAMMEHOBAHUE)

Nuauxkaropsl
JOCTHKEHHA
KOMIIEeTeHIIHi
(K01 1 HAUMEHOBAHUE)

Inanupyemble pe3yibTaThI
o0yueHust

OIIK -2. Criocoben
MIPUMEHATh COBPEMEHHBIHN
MaTeMaTUYECKUI
arrapar, CBsI3aHHbIN C
MIPOCKTUPOBAHUEM,
pa3paboTKOM,
peanu3anuen U OLEHKOU
KauecTBa MPOTPAMMHBIX

OIIK-2.1 3naer
MATEMATHUYCCKUEC OCHOBBI
MIpOorpaMMHUpPOBaHUS U
SA3BIKOB
IIpOorpaMMUpPOBaHUS.

3HaTh: MATEMAaTHYECKHE OCHOBEI
IPOrpaMMHUPOBAHUS U S3bIKOB
IPOrpaMMHUPOBaHUS.

VYMeTb: pa3pabaTeiBaTh IPOTrPaAMMBI
Ha OCHOBE IIOCTPOEHHOI'0 aIrOPUTMa
Brnaners: TexHosnorueit pazpaboTku
IporpaMM Ha sI3bIKe
IIPOrPaMMHUPOBAHMUS

IIPOJYKTOB U
MIPOrpaMMHBIX
KOMILUIEKCOB B Pa3IN4HbIX
00J1acTSIX YeI0BEYEeCKOM
NEeSITeIbHOCTH

OIIK-2.2 YMmeet
HCITOJI30BaTh U
aJanTUPOBaTh
CYIIIECTBYIOIINE
MaTeMaTH4YeCKHue METOIbI 1
CUCTCMBbI
MpOrpaMMUPOBAHUS IS
pa3paboTKu U peanu3aiuu
EU'Il"OpI/ITMOB pemeHI/m
HpI/IKJ'Ia)IHBIX 3aaa4.

3HaTh: MaTEMATHYECKUE METOAbI U
CHUCTCMBI ITPOrpaMMUpPOBaHUA IJIA
pa3paboTKHU U pean3aiuu
QJITOPUTMOB PEIICHUS MTPUKIAIHBIX
3a1aq

YMeTh: UCTIOIB30BaTh U
alanTHPOBAThH CYIIECTBYIOIINE
MaTEMAaTUYCCKHUEC MCTOAbI U CUCTEMBI
MPOrpaMMUPOBAHUS IS pa3pabOTKH
W peayn3alui alrOPUTMOB PEIICHUS
MPUKIAIHBIX 33724

Brnaners: HaBbIKaMU UCTIOB30BaHUS
CYILIECTBYIOLINX MATEMATUYECKUX
METOAOB U CUCTEM
MPOrPaMMHUPOBAHUS JUISI PEIICHUS
MPUKIIAAHBIX 3a1a4

OIIK-2.3. Bnageer
HaBbIKaAMNU HpI/IMeHeHI/IH
JAHHOT'O MaTE€MaTU4YCCKOT O
ammapara Mmpu pereHnn
KOHKPETHBIX 3aJ1a4.

3HATh: MaTeMaTHIECKUX arrmapar ajsd
PEIICHUS KOHKPETHBIX 3a/1a4

YMeTh: pa3pabaTeiBaTh AJITOPUTMBI U
peann30BbIBATh WX Ha SI3bIKE
MpOorpaMMHUpPOBaHUs

Bnanets: ucnonbs3oBanus
MaTeMaTHYeCKOro anmnapara Jjis

anrebpa




®opmupyeMbie U Nuauxkaropsl

KOHTpOJIMpyeMble AOCTUKEHUS IInanupyemsble pe3yJbTaThl
KOMIIEeTeHI[UH KOMIIeTeHIUui o0y4eHust
(Kol 1 HAUMEHOBAHUE) (K0J1 1 HAMEHOBAHUE)

PCUICHHUA KOHKPCTHBIX 3a/lav




4. CTpyKTYypa ¥ coJepKaHue TUCHUILINHBI

®opMBI TEKYyLIEr0
Bug . KOHTPOJIs
MO}IyJ’IL o HaumeHoBaHHe TeM 3aHATHH
yueOHoM . Cemectp | O0beM, 4. banabl | UHTEpakTHB, Y. (HauMeHOBaHUe
(pasaen) (yueOHOii padoThI)
paﬁoTbl OICHOYHOI0
cpeacTna)
5
Beenenue B Mammny apupmeruku. OCHOBHBIE BHIIbI
Moxvis 1 Tlex1 MOTPEIIHOCTEH. AOCOTIOTHAS M OTHOCUTEIbHAS 2 )
Ay norpemrHocTd. OCHOBBI MAIIMHHOW apU(pMETHKY.
JeticTBusi Haj TPUOIMIKEHHBIMU YUCIIAMHU.
OCHOBHBIE BH/IbI IOTPEITHOCTEH. AOCOIIOTHAS U 5
Moxvis 1 31 OTHOCHTENbHAas NorpenrHoctd. OCHOBBI MallIMHHOMN 2 )
Ay p apudmeTkH. [ledcTBHS Hal MPUOIKEHHBIMU
YHUCIIAMH.
5
Peuienue HeMHENHOrO ypaBHEHUS C OJJHUM
Moayns 1 Jlex2 2 -
A HEHM3BECTHBIM
Meron nNOoJIOBUHHOIO JEJIEHUS PELLIEHUs] YpaBHEHUI 5 PI'P
Bupa f(x)=0. MeToq cekymux pemieHns ypaBHeHUH BUIa
Mogyns 1 Ip32 f(x)=0.Metox HeroTona. Moaupukaimm MeTo1a 2 10 -
Hryrorona ['ubpuansiii anropurm. Mertoxa npocTtoit
UTEPALH.
5
Moxvis 1 Cam W3ydenune TeopeTnyeckoro marepuana. [loaroroska k 23
Y MPaKTHYECKUM 3aHATHSM.
5 PI'P
Moyns 1 IIp33 Meron npocTol uTEpaLuu. 2 5 -
5
Movis 2 TTex3 Pemenne cuctem HENMMHENHBIX YpaBHEHUMN C 2 )
Ay HECKOJIBKUMH (YHKIHAMH.




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaunMenoBanue TeM 3aHATHH
yueOHoit . Cemectp | O0beM, .| Banabl | UHTepakTuB, 4. (HamMeHOBaHMe
(pa3neu) (yueoHOii padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
IlocranoBka 3amaun. Meton HproToHa 17151 pemienust 5
Monyns 2 [Ip34 CUCTEM HEITMHEHHBIX ypaBHeHU. Moaudukanuu 2 -
merona HeroToHa.
5 PT'P
Meron HeroToHa 111 pelieHHs CUCTEM HETMHEHHBIX
Momyns 2 Ip35 LD LD 2 10 -
ypaBHeHmH. Moandukanun Meroga Herorona.
5
Mopayns 2 Jlex4 UucneHHOe peleHUe CUCTEM JIMHEWHBIX YpaBHEHU I 2 -
5
CucTeMbl THHEWHBIX ainreOpamdeckux ypasaeHui. LU -
Momyns 2 [p36 2 -
paznoxenue. Meron Xo0Jecckoro.
. 5 PI'P
ITocranoBka 3amaun. CHCTEMBI THHEHHBIX
anredpandeckux ypaBHeHHH. Meron I'aycca. Meto
Monyns 2 IIp37 p P AL ay A 2 10 -
T'aycca nns HaxoxaeHus onpeaenurenss. Meron [Maycca
¢ BBIOOPOM BEIYIIETO IEMEHTA.
5
ITocTanoBKa 3a1a4u MPUOIMIKEHUS (YHKITHA.
Moayns 3 JIek5 A p (bynxu 2 -
[TonmmHOMUANIbHAS. MHTEPIIOISIINS.
IToctranoBKa 3aa9n TPUOIIKEHUS ()YHKITHIA. 5 PI'P
[NomuHOMMaNBHAS HHTEPHOIANUSA. MHOTOUIICH
Monyns 2 IIp38 Jlarpanxa. MuHMMU3ausl OLIEHKHU NOTPEIIHOCTU 2 15 -
UHTEePHOIANUU. HTepIOSIIIMOHHBI MHOTOWICH
HproTOHAa ¢ KOHEUHBIMU U pa3/I€JICHHBIMU Pa3HOCTSIMHU.
MuorowieH YeobrmeBa. THTEpIIONISAIIMOHHBIN 5
Monyns 2 I1p39 MHorowieH Hbl0TOHa ¢ KOHEUHBIMU U Pa3/eNeHHBIMU 2 -

Pa3HOCTAMMU.




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaunMenoBanue TeM 3aHATHH
yueOHoit . Cemectp | O0beM, .| Banabl | UHTepakTuB, 4. (HamMeHOBaHMe
(pa3neu) (yueoHOii padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
5
Moty 3 TIex6 YucnenHnoe nHTErpupoBanue. [Ipocreiimme 2 )
KBajpaTypHble (OPMYJIbI
[Mpocreiitme Gopmynsl uTerpupoBanus. @opmyssl > PTP
Monyns 3 IIp310 npsamoyronsauka. @opmyiisl Tpanenun. opMyiisl 2 15 -
CumricoHa.
[Ipocteiimmue popmyisl HHTETpHpOoBaHUsI. DOpPMYITHI >
Mopyns 3 IIp311 npsMoyronbHuka. @opmyinsl Tpanenun. opMyIibl 2 -
Cumncona.
[Ipocteiimmue hopMyisl HHTETpUpOBaHUs. DopMyITHI S
Mojtyis 4 Tlex7 npssMoyronbHuka. @opmynsr Tpanern. GopMytst 2 )
napaboi (Cumncona). OreHKa HOrpemHocTH GopMyI
MPOCTEHIIEro HHTETPUPOBAHMSL.
. 5
Moyt 3 Tp312 KBazparypusie popmynsl ["aycca. [Ipocreiinme 2 )
(bOopMyJIBI HHTETPUPOBAHHUSI.
5
Monyns 3 IIp313 [Mpocreiitme GopMyIbl HHTErPUPOBAHUS 2 -
3amaua Komm 11t 0OBIKHOBEHHOTO 5
Monyms 4 Jlex8 auddepeHIHaI-HOrO ypaBHEHHUS IIEPBOTO MOPSIKA. 2 }
3amaga Komm 11t 0OBIKHOBEHHOTO 5 PI'P
nuddepeHnnanbHOT0 ypaBHEHHS IEPBOTO MOPSAKA.
Monyis 3 Ip314 Meron Diinepa. Crioco6 Pynre-Kyrra mocrpoenus 2 10 )
OJTHOIIArOBBIX MeTo0B. MeTtonps! Pynre-Kytra Broporo
5
Mertop Diinepa.Crioco6 Pynre-Kytra moctpoeHus
Monyns 3 IIp315 OJIHOIIAroBbIX MeToA0B. MeTons! Pynre-Kyrra BTOpOoro 2 -

1 YETBEPTOI'O MOPAAKOB.




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaunMenoBanue TeM 3aHATHH
yueOHoit . Cemectp | O0beM, .| Banabl | UHTepakTuB, 4. (HamMeHOBaHMe
(pa3neu) (yueoHOii padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Monyns 3
Ay 3amada Komm muist cucremsl audhepeHnamrbHbpIX 5
TTex9 YpaBHEHMI NEpBOro nopsiika. MHOromaroBblii METO 2 )
Anamca. . DKCTpanosIIMOHHBIA U UHTEPIOJIALIUOHHBIN
MeToJ AtaMca BTOPOTO U TPETHETO TIOPSIIKA.
M 3 .
oAb IIp316 MHoro1aroBslif MeToa Axamca. 5 2 15 - PIP
Monyns 3 5
[Ip317 MHoromaroBslii 3KCTpanoJIALUOHHBIA METO Aamca. 2 -
Cam PaboTa ¢ JIeKIIMOHHBIM MaTepHaIOM U 5 23
yueOHol auTeparypoid. [loaroroBka k
MPAKTUIECKUM 3aHSATUIM.
IT1A [IpomexxyTouHas arrectaus 5 0,35
[ICI] ITocemaemocTh
10
Hroro: 144 100

Cxema pacuera urorosoro damiaa: «(Cymma + Tep)/2» — cymma 0aiioB MO BCceM Y4eOHBIM MEPOIPUSITHUSIM, MPEAYCMOTPEHHBIM B Kypce +
cpeaHee apupMeTHYECKOe M0 BCEM MTPOMEKYTOUHBIM TecTaM, MpoBoaAuMbIM yepe3 OT, nenurcs Ha 2.




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B pamMkax wu3ydeHHs [JUCHUIUIMHBI MPEIYCMOTPEHO HCIOJIB30BAHUE  CIEIYIOIINX
00pa3oBaTebHBIX TEXHOJIOTHI:
® TEXHOJIOTHUS TPATUIIIOHHOTO O0YUYCHHUS: JISKIIUH U TIPAKTHYECKUE PA0OTHI, CAMOCTOSTEIbHAS
pabora;
® TEXHOJIOTHUS TIPOEKTHOTO OOYUYCHHUS: pEATH3AIIHS U 3alUTa OTYETOB O MPAKTHICCKUM
pabotam;
® UHTEPAKTUBHBIC TEXHOJIOTUU: padOTa B MaJIbIX IPYIIIax.

6. Meronuyeckue yKa3aHUs M0 OCBOEHUIO TUCHHILTHHBI

W3ydeHne MUCHUIUIMHBI TPEOYeT CHUCTEMAaTUYECKOTO W TOCIEIOBATEIILHOTO HAKOTUICHUS
3HAHWH, CJICIOBATEIBHO, IPOITYCKH OTACIBHBIX TEM HE MO3BOJISIIOT TNIYOOKO OCBOUTH IIPEIMET.

B xone neKIMOHHBIX 3aHATUHN 3a7aBaTh MPEMNOJABATENI0 YTOUHSIOUIME BOMPOCHI C IEIbIO
VSICHEHHSI TEOPETUUECKUX MOJIOKEHUM, pa3pellieHHs] CIIOPHBIX CUTYaIUH.

CTy,ILeHT MOXET HOOIIOJIHUTHL CIIMCOK HCHOHBBOB&HHOI;'I J'II/ITepaTypBI COBpeMeHHBIMI/I
HMCTOYHUKAMU, HE TPEJCTABICHHBIMHU B CIHCKE PEKOMEHIOBAaHHOW JTUTEPaTyphl, U B JalbHEHUIIEM
HUCITIOJIB30BAThH CO6CTB€HHI)I€ IIOATOTOBJICHHBIC y‘~IC6HI)I€ MaTCpI/IaJIBI HpI/I HaIltnCaHnu KprOBI)IX nu
BBIMTYCKHBIX KBATH(PHUKAIIMOHHBIX PadoT.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemectp

Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH
(WM ee 4YacTH)

HaumenoBanue
OIIEHOYHOI0 Cpe/ICTBa

5

OIIK-2

TecroBble 3aganus o Moaynto 1, 2, 3
KonTtponbHbie paboTh
Bormpocsr k 3x3amMeHy

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUualibl, HGOGXOIII/IMLIC AJIA TEKYIIEro KOHTPOJIsA

7.2.1. KoMIu1eKT 3a1aHuii 1Jisl pacyeTHO-rpaduyeckoii padoTbl

G)

a)

0)

a)

6)

a)

G)

a)

a)

-

a)

-

)

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosbie mpuMepbI 3aaHUIH

3amanne 1. B mnpuBeneHHBIX 3amavax dYuciIa m, n, k BBIUKCIEHBI C HEKOTOPOU
NOrpemHoCcThi0. He00X01MMO BBIYMCIIUTD U ONPEIEIUTh MOTPEIIHOCTh pe3ynbTara A X.

X = roe
Kk A
m=3.85 (£0.01). 1n=12.163 (£0.002). k=87.32 (20.03)
111=3.15(:0.02]L n=10,734 (=0,003), k=55.217 (:i:0.0Cll)
AP T
X = i rme

m=15.16 (=0,01), n=35.41 (+0.02), k=67.68 (+0,03)
m=31.35(x0.03). 1=72.24 (x0.01). k=50.15 (£0.02)

X = r TIe
m=3.851 (£0.002). 1=16.31 (+0,01). k=10.51 (0.03)
m=4,36 (0,03, n=21,52(+0,01), k=11.65 (+0,02)
2
m -n
X = I rie
m=3.256 (0,001, n=2.035 (£0.002). k=7.151 (£0,001)
m=1,245(%0,002). n=2.321 (+0,002), k=6.074 (£0.001)
3
m - n
X =—
A roe

m=0,534 (£0,001).0=2.16 (£0,02), k=5,484 (=0.,003)
m=2.341 (x0,002).0n=3.182 (x0.001), k=6.72 (£0,02)

n’

-
=2

}i( 3 rac

m=1,356 (x0,001).n=3.87 (=0,02), k=0.851 (=0,002)
m=2,374 (x0,002).n=4.75 (=0.,01), k=2.671 (x0,001)




m-n’

4A,. rosz
a)  m=3.142 (20,005).1=52,11 (£0.01), k=8.35 (£0.,02)
7 6)  m=3.143(x0.003), n=50.32 (£0.01), k=6.32 (£0.01)

Im - n
X = I e

a)  m=3,678 (£0,002).0=25.71 (+0,02), k=5.67 (£0.03)
g, 6 m=4,531(20.001), n=23,84 (£0,01), k=3,78 (0,02)

Y =

- m - H
X = ——
P rae
274 (20,002).n=0,82 (20,01),  k=0,68 (£0,02)
234(+0.001), n=0.25 (20.01). k=1.37 (£0.02)

_ ~m ‘n°
o \/? rue

a) m=2541(x0,01), n=6.25(x0,02), Kk
d) m=29.71(x0,02), n=3,92(x0.01). k

a) m=5
9. ©) m=3,

X

0,379 (=0,001)
0,298 (=0.002)

10.

Kputepumn ouenku

20 0ayIOB - MOJIHOCTBIO BBIMIOJHEHO 3amaHue. 15 0amioB - 3aJaHue BBIMOIHEHO HA 75%. 10
OautoB - 3ajganue BeIMoJHEHO Ha 50%. 5 OamnoB - 3agaHue BBITOJIHEHO Ha 25%. 0 OamnoB - He
BBIIOJIHEHHOE 3aJaHHUE.

3aganue 2. O3HaKOMBTECh C METOJaMH NMPUOIMKEHHOI'O BBIUUCICHHUS KOPHEH ypaBHEHUH.
Haiinute omuH [eiCTBUTENBHEI KOpPEHb ypaBHEHHs ¢ TouHocThio 10°. B xome pemenus
OCYILIECTBUTH CJIEYIOIINE LIaru:

2.1. Otnenutb KOpeHb YpaBHEHHUS.

2.2. BeluuciauTh ¢ MOMOIIBIO MPOTrPaMMBbl 3HAYCHHUE OTJIEIBHOTO KOPHS METO/IaMU: JIeJICHHUE
oTpe3Ka IonojiaM, XOpJ, KacaTelabHbIX, T'MOpHIHBIM MeTonoM. [Ipu ucnongp3oBaHMM MeTOna
OPOCTHIX HUTEepalMii HaWTH pelleHHe MpH Pa3HbIX HAYaIbHBIX NPUOMMKEHUsX. Pe3ynpTaThbl
BbIUKCJIEHHI3aHeCTH B Tabnuiy. OnpeaenuTs KOJIUYECTBO UTepauuid Kaxxaoro merona. Ilomyunts
TOYHOE PEIIeHUE U CPABHUTH C MPUOIINKEHHBIM.

BapuanT 3aganust BeiOpath u3 Tadbauus 1.1.
Tabmuma 1.1

Ne BapmanTa Bua gyHEmHE Ne BapHaHTa Bun ¢ysrmmnn
1 x® —2x+Inx 11 X —2x7 —6x—1
2 %2 —2In(x+1) 12 t—3r-3
3 ©—2v—13 13 357 +si11(’7-%_)
4 at+60t —120-8 14 211
5 2% 4257 -3 15 1% —1—cos(1.2x)
6 e -4 16 {1‘—05‘]2 —sin(mx)
7 2 +5v+1 17 - 2cos(mx)
8 (x—2) -¢* 18 (x—1)* —0.5¢"
9 2xe” -5 19 X +18x° -34
10 2x —3sin(2x)-1 20 tg(l.l\')7273.\'

3ananue 3. Haiinurte neifcTBUTeNbHBIN KOpEHb ypaBHEHHUs ¢ TOYHOCTHIO 107, Ha MHTepBae
[a,b]. Ha mepBoM 3Tare pelieHns METOIOM JICICHUS MTOMOJIaM, YMEHbBIIATh HHTEPBA, COACPIKAIIUI



KOPEHb, JI0 TEX MOp, TOKa ero JAnuHa He ctaHeT MeHbIie 0,2. [loTom, TIpUMEHUTH OAMH U3 «Ooiee»
OBICTPBIX METOJIOB.

1 2In(z —1)—-7+2=0. 11 39 42— ().
2 22 et —2=0. 12 Slogy(z —3)— 2+ 2 = 0.
3 3ln(z +1)—=5+2 =0, 13 27 1+ 42 10 =0
4 2sinz — 5+ a = 0. W 37 —22245=0.
> 2cosx — % +a2 = 0. 15 29+ 32 —=T7=0.
6 a1 T __ 16 Qr _ Q o
sing — 3 3—0. 3 8 +2r = 0.
[ 2sin(z — 1) — 1+ 2% = 0. 17 27 +3 — 422 =0.
8 3cosr +1 — 22 =0. 18 3sinz +x—2=0.
9 3logy(z +3) =5 +2=0. 19 Jecos(z —1)—x+2=0.
10 logB(;r — 3) — 4 + ;I?Q = 0. 20 OQr — 5 -+ et = ().

OTt4er J0mKEH CONepIKaTh:

1. I'paduk uccnenyemoii GyHKINU C MHTEPBAIaMU OTACICHHS KOPHEH.

2. TaGnuipl NOLIArOBBIX PacYeTOB KOPHS YPABHEHUS.

3. OOocHOBaHHOE 3aKIIOUCHHE O TIPEHMYIIECTBAX M HEAOCTaTKax HCIIOJIb30BAHUS
UCCJICIOBAaHHBIX METOOB PELICHUs IPUMEHHUTENBHO K 3alaHHOMY YpaBHEHMIO (1715 3a1aHus 1).

Kpurepun onenkn

20 0asIOB - MOJHOCTHIO BBIOJIHEHO 3amaHue. 15 0ayuioB - 3amaHue BeIIOIHEHO Ha 75%. 10
0aJUIoB - 3amaHue BeIMOIHEHO HA 50%. 5 0amnoB - 3amaHue BbIIOIHEHO HA 25%. 0 OawioB - He
BBIIIOJTHEHHOEC 3aJaHHE.

Tema: HucneHHoe pelieHne CUCTEM HEIMHENHBIX YPAaBHEHMIA.
3ananue 1. Mcnone3ys meron HploTOHa, pemuTh CUCTEMY HEIMHEMHBIX YpPaBHEHUH C
touHocTbto 0,0001, Haiing HayampHOE MPUOIMKEHNE TPaUUECKUM METOOM.

1 { sinfr+1) —y=1.2; 9 { siny+ 2r = 2;

2r4ecosy =2 y+oos(z—1)=07.
- cos{z — 1) + y = 0.5; 4 cosy + = 1.5
Pl r—cosy=3. "1 2y —sinfz —0.5)=1.
5 sinz+ 2y =12; 6 sinjg + 0.5) — r=1;
' r4cos(y— 1) =07, y+ocosr—2)=10.
- cosr +y = 1.5; 8 cos(y + 0.5) 4+ = = 0.8,
“ 1 2r—sin(y—0.5)=1. " 1 sinz — 2y = L6.
9 sinfz 4 0.56) —y =1, 10. sin(y.— 1)+ x=1.3
T+ cos(y—2)=2. y—sinjz+ 1) =0.5.

3anmanue 2. Mcnone3ys METOJ MPOCTBIX UTEPALN, PEIIUTh CUCTEMY HEJTMHEHNHBIX YPAaBHEHHUU
¢ Tou”octsio 0,0001, Haiias HauanbHOE MPUOIKEHNE MAITUHHBIM METOJIOM.

Kpurepun onenkn



10 0a/I0B - MOJIHOCTHIO BBIMIOJNIHEHO 3aJaHue. 7 0aJUIOB - 3aJaHue BBIIOJIHEHO HA 75%. 5
OajuIoB - 3amaHue BoImoaHeHO Ha 50%. 3 0annoB - 3amaHue BbIMONHEHO HA 25%. 0 OamwioB - He

BBITTIOJIHCHHOC 3a/JaHUC.

Tema: HucneHHoe pelieHue CUCTEM YPaBHEHUM.
3amanue 1. Ucnone3ys cxemy ["aycca (cxema eduncmeennoco oenenusi u cxema IOJIHOTO

BbIOOPA) PELINTH CUCTEMY YPABHEHUM

1) X1tx>txz=2
2X1=X2-6x3=2
Ixy-2x,=8

3) Ix|-x=3
S2xyta,tx=0
2x1-X+t4x;=15

5) 2X1-X3-x3=4
Ixy-4x:-2x3=11
Ixy=2x;t4dx3;=11

7) X1 +t2x:+4x:=31
Sxytx,+2x;=29
3x1-xotx;=10

9) N +H2x,+x3=4
3x1-Sx:+3x3=1
281+ Tx,-x3:=8

11) I1I1x1+3x7-x3:=2

13) Xp=X:2=
2xqt3x,tx;3=

1
2x1txot3xy=11

Kpurepun onenkn

2)

4)

6)

8)

10)

14)

16)

3xN1-x:tx3=4
2X1-5x:-3x;3=-17
Xitx;-x3=0
Xitx,+2x3=-1
2x1=x;T2x3=-4
dxgtx,+4dx3=-2
4x1-3x,;+2x3=9
x3=4
JxqyT6x,-2x3=18

T

2x1+5x;-3

I +t2x:taz=5
2x1t3x;+x3=1
2x1txt+3x3=11

Sy +8x;-x;=-7
1 +2x:+3x3=1
2x1=3x,+2x;=9
X t+S5x-x3=7
2X1-X2-x3=4
3x1-2x,+4x;=11
2x1tx,t+4x3=20
2Xy1-x;-3x3;=3
Jxitdx-5x3:=-8
Jxgtdx,+2x;:=8

'S

by

2x1=x2-3x3=-
K tSx,tx;=0

10 0a/I0B - MOJIHOCTBHIO BBIMIOJNHEHO 3aJaHue. 7 O0aJUIOB - 3aJaHKe BBIIOJIHEHO HA 75%. 5
Oa/uIoB - 3amgaHue BBITONMHEHO Ha 50%. 3 OayuioB - 3amaHue BBIIONMHEHO Ha 25%. 0 OamioB - He

BBITTIOJTHCHHOC 3a/JaHUC.

3amanue 2. Pemmth cucTeMy ypaBHEHUH IOBYMsI CIocoOaMH — METOJOM HTEpaluii H
metoaoM 3eitaens. [Ipomomkars urepanuu A0 TeX MOP, MOKa TOYHOCTh MPHUOIMKEHHOTO PEIICHUS

He ctanet Menbie 0,01.



1) I10x1+x+x3=12 2) 4x1+0,24x;-0,08x:=8

2x1+H10x;+x53=13 0,09x,+3x,-0,15x3;=9
21 t2x,+10x;=14 0,04x-0,08x,+4x;=20
3) 4x1-x,tx;=4 4) 2xp-x,-x3=-3
I tex,+2x;3;=9 3x+5x,-x3=1
-X1=2x:t5x;=2 Xi=4x,+10x3:=0
5) 10x+2x,+t6x;=28 6) 7,6x170,5x;+2,4x;=1,9
NT10x,+8x:=7 2,289, 1x:+4,4x:=9,7
2x1-7x,-10x;=-17 -1,3x1+0.2x,+5,8x3=-1,4
7) 20x1+2x:+6x;=38 8) x1-0,2x:-0,2x3=0,6
01 +20x,+9x;=-23 -0, 1x1+x,-0,2x3=0,7
2x1-7x2-20x3=-57 -0,1x1-0,1x2+x:=0,8
9) 5x,+0.5x,+0,5x:=6 10) 7,6x1+0.5x,+2,4x;=1,9
X t5x,+0,5x3;=6,5 2, 28119, 1x:+4,4x3;=9,7
Nt tSxg=7 -1,3x1+0.2x,+5,8x3=-1,4
11y x4+0.1x:+0,1x:=1,2 12y 2x1+0.12x:-0,04x3=4
0,2xy+x,+0,1x3=1,3 0,03x{+x;-0,05x3;=3
0,2x1+0.2x,+x3;=1,4 0,01x4-0.02x;+x3;=3
13)  2x4-0.5x,+0,5x;=2 14) 4xy-2x5-x3=-6
0,0x1+3x,+x3;=4,53 I,0x1+72.5x,-0,5x3=0,5
S2x1-4x:+10x:=4 0,25x1-x2+2,5x:=0

3anganue 4. Ucnons3ys LU-pa3noxenue pemnTb CUCTEMY JIMHEWHBIX YPAaBHEHUN.

3ananue 5. Pemuth CHMMETPUYHYIO MATPHUILy METO/I0M KBaJPAaTHBIX KOPHEH.

3amanue 6. PemmuTh cucTeEMy JIMHEHHBIX YPAaBHEHMM C TpeXIUaroHaJIbHON MaTpHIEH
METO/IOM ITPOTOHKH.

Kputepumn ounenku

20 0amIoB - MOIHOCTBIO BELIMIOJHEHO 3aJaHue. 15 0amaoB - 3aJaHue BBIIOIHEHO Ha 75%. 10
OamnoB - 3amanue BeIMoHEHO Ha 50%. 5 OamioB - 3amaHue BBITOJHEHO Ha 25%. 0 OayioB - He
BBLIITOJITHEHHOE 3aJIaHueE.

Tema: MuTepronanus TaOMUYHBIX TaHHBIX.

3amanme 1. Berumcnaute  3HavueHuss  3amaHHoW  QyHkuuu yi = f(Xi) B y3max
urTepnosinuu xi =a+hi,rneh=(b-a)/10,i=0, 1, ..., 10, Ha oTpeske [a, b].
Ne f(x) [a, Ne f(x) [a, b]
Bapu b] Bapu
aHTa aHTa

1 sin x2 [O, 9 x-cos{x+In{l + x)) [1, 5]
2]

2 cosx? [0, 10 10-1n 2xf(1+ x) [1, 5]
2]

3 ¥ [0, 11 sin 2 o ~¥/2F [0, 3]
5]

4 1/(0.5 + x?) [0, 12 cos[x + cos’ x) [0, 2]
2]

5 g x+sinx) [2, 13 coS(X + € ) [3, 6]




5]

6 Ul +e™) [0, 14 cos(2x + x2) [0, 1]
4]

7 sin(x + e si"X) [0, 15 e %X cos x? [0, 2]
3]

8 e -(x + 1/x) [1’
3]

3ananue 2. [1o BeruncneHHoi Tabaune (Xi, Yi) IpOBECTH MapaboIMuecKyr0 HHTEPIIOIALIHUIO.
Jis HaxoxxaeHus K03(PpUuueHToB HCKOMOTO MOJMHOMA HEOOXOJMMO COCTaBUTh CHCTEMY
JUHEHHBIX alreOpandeckux ypaBHeHH. CHCTEMy YpaBHEHHH peluTh MaTpu4HO. [TocTpouTh
rpaduK UHTEPIOISIIIUOHHOTO MHOTOYICHA K OTMETHTh Ha HEM Y3JIOBbIC TOUKH (Xi, Yi).

3amanue 3. s BBIYMCICHHOW TaOIMYHON (DYHKIIMH COCTaBUTH (POPMYITY
WHTEPIOJIAIIMOHHOTO MHOTOWIEeHA Jlarpanika, ucrosb3ys ornepaTopbl CyMMUPOBAHUS U
MEPEMHOKEHHUS 110 TUCKPETHOMY apryMeHTy, a Takxke pynkuuto. [Toctpouts rpadux
UHTEPIOJSIIIMOHHOIO MHOTOYJICHA M OTMETUTh HA HEM y3JI0BbIe TOUKH (Xi, Yi).

3ananue 4. [IpoBecTu HHTEPHOIUPOBAHUE 33JAHHON (PYHKIIMH C TOMOIIIBIO 190 g
2% yuTeprnonanuoHHsX popmyn HeloToHa. ITocTpouTh rpad@UKH HHTEPHOIAIMOHHBIX
MHOTOYJICHOB M OTMETHThH Ha HEM Y3JIOBBIC TOUKH (Xi, Yi).

Kpurepum ouenkn

20 0anI0B - MOJHOCTBIO BBIIOJHEHO 3afaHue. 15 0amioB - 3aganue BeITONHEHO HA 75%. 10
OaJUIoB - 3amaHue BoInOaHEHO HA 50%. 5 0amnoB - 3amaHue BbINONHEHO HA 25%. 0 OawioB - He
BBIIIOJIHEHHOC 3aJaHKeE.

Tembl NMCbMEHHBIX Pa00T

Ne n/m Tembl
1 Tema 1. Beenenue B mamuny apupmeruku. OCHOBHBIE BHJIbI NTOTpEIIHOCTEN. MeTo bl
Y QJITOPUTMBL.
Tema 2. PenieHue HeIMHEHHOTO YpaBHEHHUSI C OJTHUM HEU3BECTHBIM.
Tema 3.PenieHre cucTeM HETMHEHHBIX YPaBHEHUN C HECKOJBKUMHU (DYHKIIUSMHU.
Tema 4. UnciieHHOE pellieHne CUCTEM JIMHEWHBIX YPABHEHUH.
Tema 5. MaTeprionsuus.

ah_iwN

KparTkoe onucanue u perjiaMeHT BbINOJHEHHSA

CryneHram cienyer:

® [IpY TIOJITOTOBKE K MPAKTUYECKUM 3aHATUSAM CIIeAyeT 00513aTeIbHO UCII0Ib30BATh HE TOJIBKO
JIEKIMH, YIeOHYIO JINTEPATYPY, HO U IPYTHe UCTOUYHUKH;

®B Hauaje 3aHATUH 3a4aTh IPENOAABATEII BOIPOCH IO MaTepually, BbI3BAaBLIEMY
3aTpyJHEHUS B €ro IIOHMMaHWM M OCBOGHUU TIIpU pEIIEHMH 3aJ]a4, 3aJaHHbIX JUId
CaMOCTOSITENIbHOTO PELIeHMUS;

®Ha 3aHATHM JOBOAWUTH KaXIyI0 3aJady 1O OKOHYATEIbHOIO PELIEHMs, AEMOHCTPUPOBATH
NOHMMAaHME MPOBEICHHBIX PACYETOB (AaHAJTU30B, CUTYAIHii), B Cilyyae 3aTpyJHEHUN 0OpaIiaThcs K
IIPEenoaaBaTesio.

Jlnist Toro yToOBl MPAKTUYECKUE 3aHATHS MPUHOCHIN MAaKCHUMAJBHYIO T0JIb3Y, HEOOXO0IMMO
MOMHHUTb, YTO YNPaXHEHHE U pEeIIeHUEe 3aJay IMPOBOJATCS IO PACCMOTPEHHOMY Ha JIEKLHUAX
MaTepHay U CBS3aHbl, KaK MPaBUJIO, C JETaIbHBIM Pa300pOM OTIENbHBIX BOIIPOCOB JIEKIIMOHHOTO
Kkypca. Creayer MOAYEPKHYTh, YTO TOJIBKO TIIOCJE€ YCBOEHHUS JIEKIIMOHHOIO Marepuaia ¢



OTIpe/ICIEHHOW TOYKH 3peHHsI (2 UMEHHO C TOHM, C KOTOPOW OH HM3JIaraetcsl Ha JIEKIHSX) OH OyneT
3aKpEIUIATECS CTYAEHTOM Ha MPAaKTHYECKHX 3aHATUAX KaK B pe3ysbTaTe OOCYXKIEHHUS U aHaIu3a
JIEKIIMOHHOTO MaTepHaia, Tak M C IMOMOIIBIO pEelIeHUs] MPOOJEMHBIX CUTyaluii, 3anau. [Ipu sTux
YCIOBUSAX CTYACHT HE TOJIBKO XOpOILIO YCBOMT MaTepHall, HO M HAy4dWTCsS NPUMEHATH €ro Ha
IPAKTUKE, A TAKXKE IOJYYMUT JONOJHUTENIBbHBIM CTUMYN (M 3TO OYEHb Ba)KHO) JUIsl aKTUBHOMN
pOpabOTKH JIEKLUH.

[Ipu camMOCTOSATENLHOM pPEUICHWH 337a4 HY)KHO OOOCHOBBIBATH KaXKIIbI ATall pPELICHUS,
UCXOJs U3 TEOPETHUYECKUX IOJIOKECHUM Kypca. Eciii CTyneHT BUANUT HECKOJIBKO ITyTEH pPEICHUs
npoOsieMbl (3a1auM), TO HYKHO CpPaBHUTb UX U BbIOpaTh caMblii panuoHanbHbId. Ilosne3no no
Hayaja BBIYMCICHUM COCTaBUTh KpaTKMM IulaH pemieHus MnpoOsiemMsl (3amaun). Pemenue
npoOJeMHBIX 3aJad WIM MPUMEPOB CIEAYyeT H3Jarath MOJPOOHO, BBHIYMCICHHUS pacrojiaraTh B
CTPOTOM MOpSAJKE, OTHAENsS BCIOMOIAaTEIbHBbIE BBIYMCIECHUS OT OCHOBHBIX. PemeHus Ipu
HEO0OXOIUMOCTH HYKHO CONPOBOXKIaTh KOMMEHTAPUAMH, CXEMaMH, YEPTEkKaMU U PUCYHKaMH.

Crnenyer NMOMHHUTH, YTO pELICHME KaXKJOW Yy4eOHOM 3ajaud JOJKHO JOBOAMUTBHCS [0
OKOHYATEJIbHOTO JIOTHYECKOI'0 OTBETA, KOTOPOIo TpeOyeT YCIOBUE, U IO BO3MOKHOCTH C BBIBOJOM.
[Tonmy4eHHBIH OTBET cleqyeT IPOBEPUThH CIIOCOOAMU, BBITEKAIOLUIMMU U3 CYLIECTBA JaHHOMN 3aJ1ayuu.
[Tone3Ho Taxke (€ciu BO3MOXKHO) pelllaTh HECKOJBKUMU CIOCOOAMM U CPAaBHUThH IOJYyYCHHbBIE
pe3yibTarhl. PelieHue 3agay JaHHOTO TUIA HYXHO MPOJOJDKATH 10 MPHUOOPETEHUs TBEPIBIX
HAaBBbIKOB B X PELLIECHUHU.

Kpurtepun onenku:
20 0ayIOB - MOJIHOCTBIO BBIMOJIHEHO 3amaHue. 15 0amIoB - 3aJaHue BBINOIHEHO HA 75%. 10
OautoB - 3ajganue BeINoJHEHO HAa 50%. 5 OamnoB - 3amaHue BBITOJAHEHO HA 25%. 0 OamnoB - He
BBIIOJIHEHHOE 3aJaHHUE.

7.2.3. 3ajaHus Ul OLEeHKH chOPMUPOBAHHOCTH KOMIETEHIIUI
(HaumeHoBaHUe OYEHOUHO20 CPedCmea)

OIIK-2. CnocoOeH ucnosbp30BaTh U aJalTUPOBATh CYIIECTBYIONME MATEMATUYECKUE METOIbI
U CUCTEMBI IPOTPaMMHUPOBaHUS Il pa3pabOTKH U pealn3aliy alrOpUTMOB PELICHHs MTPUKIIATHBIX

3a1a4y
KO U HAMMCHOBAHUEC KOMIICTCHIINHU
OM 3akpbITOro THIA
3aganue 1
Buvibepume ooun npasunvhwili 6apuanm omeema.

Aa:=|A- al gasppaerca?

1. Benmnunua
a) MOTPEIIHOCTh METO/A;

0) IOTrPeIIHOCTh OKPYTJICHUS;

B) a0COJIIOTHAS TOTPEIIHOCTb;

') OTHOCHUTENbHAS TIOTPEIIHOCTb.

[IpaBUIBHBIN OTBET: B.

3amauue 2

3anonnume nponyck: 6cmagvme nPONYyuweHHoe Cl080.

nudpaMu yucia SABISIOTCS BCe MU(PHI B €ro MpaBWILHOW 3alMCH, HaYWHAS C
[IEPBOM HEHYJIEBOU CIIEBA.

[IpaBuIbHBIN OTBET: 3HAYALTUMH.

3ananue 3
Bovibepume o0un npasuibHulil apuanm omeemad.



Kakas morpenrHocTs, cBsi3aHHa CO CIIOCOOOM PEeIlIeHUS TTOCTABICHHONW MaTeMaTUYeCKOU 3a1a4uu?
a) HeyCTpaHWMas MOTPEIIHOCTb;
0) MOrpenHOCTh METO/1A;
B) BBIYUCIIUTEIIbHAS MOTPEUIHOCTE;
T') pe3yJIbTUPYIOIIAs TOTPEITHOCTD.
[IpaBunbHBII OTBET: O.

3aganue 4
Buvibepume o0un npasunvHulii 6apuanm omeema.
B KkakoM 4YMCIEHHOM METO/€ TOYHOE pELICHHWE YPAaBHEHMH MOXeT ObITh IOJY4EHO JIMIIb B

pe3ysibTaTe 0ECKOHEYHOI0 IOBTOPEHUS €IMHOOOPA3HbIX JEHCTBUI?

a) UTepallMOHHBINA METOJ;

0) mpsIMO METOT;

B) METOJI XOP/I;

I') METOJl KacaTeJIbHbIX.
[TpaBuIbHBIN OTBET: a.

3ananue 5
Buvibepume ooun npasunvusiii 6apuanm omeema.
Kakoii MmeTos1 n300pakeH Ha pUCYHKeE?
a) METOJ XOp/;
0) MeTOJ] KacaTeIbHBIX;
B) METO/I IOJIOBUHHOTO JICTICHHS;
T') METOJ1 UTEPALIUH.

flx)

/ (=0

Xl 2 " Xe3

IIpaBUIBHBIN OTBET: a.
OM oTKpBITOro THIA

3ananue 6
aiime pazeeprymuwiii omeem.

[lepeuncnure UCTOYHUKHU U KIacCU(DUKAINH MTOTPEITHOCTEH.
IIpaBUIBHBIN OTBET:

VcTouHnKaMy BO3HUKHOBEHHWS TIOTPEITHOCTH YHCICHHOTO PEUICHUS 3a/laqd  SBISFOTCS
cienyromue pakTophl.

- HeToyHOCTh MaTeMaTH4YeCKOrO ONWCaHWs (HAIpUMep, HETOYHOCTh 33JaHUsl HadaIbHBIX
JTAHHBIX ).

- HeTo4HOCTh YHCICHHOTO METO/Ia PEeTICHHSI 3a/Ia9H.

- KoHeuHast TOUHOCTh MAIIMHHOM apr(pMETHKH.

Bce morpemrHocT! MOKHO pa3fiefTuTh Ha TPU BHUA:

- HEYCTpaHUMasl IOTPELIHOCTb;

- IOTPEITHOCTh METO/Ia;



-BBIYUCJIMTCIIbHAS TTOTPCIITHOCTD.

Pe3yanprroma5{ MNOTPCIIHOCTL OIPCACIIACTCA KaK CyMMa BCIIMYHMH BCCX IICPCUHUCIICHHBIX
BBIIIE [IOIPEIIHOCTEN.

HeycTpanumas orpenHocTb COCTOMT U3 ABYX YacTel:

- IMOrpClIHOCTD, O6yCHOBH€HHaH HETOYHOCTBIO 3aJaHUsA YUCIOBBIX MJAHHBIX, BXOAAIIHUX B
MaTeMaTHYeCKOe ONUCAHKUE 33/Jauu;

- HOTpCHIHOCTD, SABJIAOMIAACA CICACTBUCM HCCOOTBCTCTBUA MATCMATHYCCKOI'O OIMCAHUA
3aJlauyl peaslbHON JAeHCTBUTEIBHOCTH (IIOIPEIIHOCTh MATEMaTHUECKOW MOJIEIN).

3anganue 7
atime pazeeprnymeoiii omeem.
Yto Takoe abCONIOTHAS U OTHOCUTENbHAS TOTPEIIHOCTH?
IIpaBUIBHBIN OTBET:

AGCONMIOTHAS IOrPENIHOCTH HEKOTOPOTO YHCIIA PABHA PA3HOCTH MEXK/Y €r0 HCTHHHBIM 3HAYeHHUEM
¥ IPUOIMKEHHBIM 3HAUEHHEM, TI0JTyUYEHHBIM B PE3Y/IbTAaTe BBIUMCIICHUS WU H3MEPEHHS:
Ax=x—a e a — NpUOIIMKEHHOE 3HaUeHHe YUCIA X.

OTHOCHUTEBHAS TIOTPENTHOCTS — 3TO OTHOIIEHHE a0COMIOTHOI TOrPENTHOCTH K IIPUOIMKEHHOMY
3HAYEHHIO YUCIIA:

ox = Ax/x
HcTrHHOE 3HAUEHNE BEIMYUHEI X OOBIYHO HEM3BECTHO. MIMeeTcs MuIb HpI/I6JII/I)K€HHOC

3HAYCHUC a U HYXKXHO HaWTH ero IpeACIIbHYIO TOTPCHIHOCTD Aa B zLaaneﬁmeM 3HAa4YCHUC &a
IIPpUHHUMACTCA B KaUCCTBC a0COJIFOTHOM MMOTpCITHOCTH HpI/I6J'II/I)KeHHOFO yucia a. Torma uCTUHHOE

3HAUYCHHUC X HAXOOUTCA B HHTCPBAJIC at ﬂ‘a.

3ananue 8
latime pazeeprymeuiii omeem.

Kakas BelunciurenbHas 3a1a4a Ha3bIBa€TCs KOPPEKTHOM?
IIpaBUIBHBIN OTBET:

BeruucnuTensHas 3ajada  Ha3bIBA€TCS KOPPEKTHOM, €CNIM  BBINOJHSIOTCS CIEIYIOLe TpH
TpeOoBaHUS:

a) peleHue 3Toil 3anaun Y Y cylecTByeT npH Jro0bIX X X,

0) 9TO peleHre eTUHCTBEHHO,

B) pellIeHHEe YCTOMUMBO MO0 OTHOIIEHHUIO K MaJIbIM BO3MYIIEHUSAM BXOJIHBIX TaHHBIX.

Ecnu He BBINTOHEHO, XOTs OBl OZHO M3 YCIIOBHM, 3a7ada Ha3bIBACTCS HEKOPPEKTHOM.

3anaunue 9
atime pazeeprymeuiii omeem.

Uto moHUMaeTCs o1 00yCIOBICHHOCTHIO BRIYMCIUTEILHON 3a1a4n?
IIpaBUIBHBIN OTBET:

[Ton 00yCIIOBIEHHOCTHIO BBIYMCIMTEIBHON 3aJaud MOHUMAIOT €€ YYBCTBUTEIBHOCTh K
MaJIbIM TIOTPEHIHOCTSM BXOJHBIX JaHHBIX. 337a4y HA3bIBAIOT XOPOIIO OOYCJIOBIEHHOW, eciu
MaJIbIM TOTPEIIHOCTSIM BXOJHBIX JAaHHBIX OTBEYAIOT MaJlble IOTPEIIHOCTH PELIEHUS, U IUIOXO
00yCIIOBJIIEHHOM, €CITU BO3MOKHBI CUJIbHBIE U3MEHEHHUs pelieHus. /st u3smepeHus: KoJaMuecTBEHHOM
CTOPOHBI 00YCJIOBIEHHOCTH UCTIONIB3YIOT YUCIIO 00YCIOBIEHHOCTH.

3amanue 10



atime pazeeprymeoiii omeem.
[lepeuncnure BEIYUCIUTETHHBIE METOIBI.
IIpaBUIBHBIN OTBET:

MeToabl, KOTOpBIE UCHOIB3YIOTCS B BBIYMCIUTEIBHON MaTeMaTUKe JJIsl MPeoOpa3oBaHMs 3a1a4
K BUIY, YAOOHOMY Ui peanu3auuu Ha OBM, U NO3BOJISIOT KOHCTPYHPOBATH BBIUMCIUTEIbHBIC
AJITOPUTMBI, HA3bIBAIOTCSl BEIUNCIUTEIbHBIMH.
OHM pa3AemsatoTCs Ha CIeyIOIUe KIIacChl:
1)MeTobI SKBUBAJICHTHBIX MTPe00pa3oBaHuii;
2)METO/IbI aNpPOKCUMALHH;
3)upsiMble (TOUHBIC) METO/IBI;
4)uTepaliOHHbIE METO/IBL;
5)mMeronbl ctaTucTHUecKuX uenbiTanuii (MonTe-Kapiio).

7.3. OueHouHble cpeacTBa sl NMPOMEKYTOYHON AaTTeCTAIMM O MTOraM OCBOEHHS
AUCHHUILIHHBI

7.3.1. Bonpochl K IPOMEKYTOYHOM aTTeCTALNH

Cemectp 5
Ne
u/n Bomnpocel k 3xk3ameny
1 VicTounnky n KaccuuKaIys MorpenrtHOCTe.
2 AGCOIIIOTHAs! U OTHOCHUTEJIbHAS IIOIPEIIHOCTH.
3 IToHsATHE O NOrPEMIHOCTAX MAIIMHHON apu(METUKH
4 KOppeKkTHOCTh BEIYMCINTEIBLHON 3aJa4H.
5 OO0ycnoBICHHOCTh BBIYNCIUTEIHLHON 3a/1a4H.
6 BrruncnuTenbHble METOIBI.
7 KOppeKTHOCTh BBIYUCIUTENBHBIX AJITOPUTMOB.
8 OOyCnOBIEHHOCTb BBIYHUCIUTENBHBIX aJITOPUTMOB.
9 [locraHoBKa 3adauu pelIeHHUs HEIUHEHHOro YpaBHEHHMS C OJHHUM HEU3BECTHBIM.
Jlokanu3zanus KOpHEHN.
10 THUIBI CXOAMMOCTH UTEPAIMOHHBIX MMOCIEN0BATEIBHOCTE.
11 | MeToz nOJIOBUHHOTO JEJIEHMUSL.
12 | Metog xopg.
13 Mertox HeroToHa.
14 | [Ipumenenue metona HploTOHA K BEIYMCICHHUIO 3HAYCHUH (YHKIUH.
15 Monuduxkarnmu merona Heiotona.
16 | I'mOpumHBIE ATOPUTMBIL.
17 | 3ajava o HeMOJABMXXHOM TOuKe. MeTo 1 MPOCTHIX UTEPALIUH.
18 | Metoz npocThIX UTEpAMi U1 pellIeHHs HeTMHEHHBIX CUCTEM YpaBHEHUIA.
19 Meton HeiotoHa 1 ero Mmoaudukanuy 1Jis pelieHus: HeIMHEHHBIX CUCTEM YpaBHEHUH.
20 | IlocranoBka 3amaun pemenust CJIAY. O6ycnosnennocts CJIAY.
21 Merton ["aycca u ero npuMeHeHue K BEIYUCICHUIO OOPAaTHON MAaTPHIIbI U ONPEeAETHTEN.
Merton ["aycca ¢ BBIOOpOM BEIYIIETO DJIEMEHTA.
22 LU - paznoxxeHue.
23 Mertox X0JIecCKoro.
24 LU-meron u QR-meTox 1151 HaXOKACHUSA COOCTBEHHBIX 3HAUCHHUM.
25 | IlocranoBka 3a1a4u NpuOIMKEeHNs QYHKINH.




26

[TonuHomuanbHasg uHTEPHOJALNMA. MHOrowieH Jlarpanxa.

27 | Muorounen YeObIena.

28 | Munumu3anus OlleHKH MOTPEIIHOCTH UHTEPIOJISIIH.

29 WNuTtepnonsuuonHelii  MHorowieH HplOTOHa € KOHEUHBIMH U pa3/ieJICHHBIMU
Pa3HOCTSIMH.

30 [IpenmyriecTBa U HEAOCTATKU II100ANBbHON MOJMHOMHANBHON uHTepnonauuu. [lonstue
0 KYCOYHO-TIOJIMHOMUAJIbHON MHTEPHOJIALUY (JJOKAJIBHON).

31 | UaTepnonsauus cruiailHaMH.

32 | DnemenTsl Teopun Matpuil. HopmMbl BEKTOPOB U MaTpPHIL.

33 Jluneinas cucrema. BBoaHbIE CBEIEHU.

34 Meron [Maycca. CxeMa eIMHCTBEHHOTO JEJICHUA.

35 Meron I'aycca. KommakTHasg cxema. YclOBHE CYLIECTBOBAaHUS M €IUHCTBEHHOCTH
L UpaznoxeHusl.

36 | Meroa KBagpaTHOTO KOPHSI.

37 | QR-paznoxenne MaTpuIbl. MeToa OPTOrOHAIM3AIUH.

38 Uucno 00yclIOBIEHHOCTH MAaTpHULbl, €ro IMPOUCXOXJAEHUE U OCHOBHBIE CBOMCTBA.
X opo1io 1 m1oxo 00yCI0BIEHHbBIE MATPHUIIBL.

39 Meton nipoctoit utepanuu. YcinoBus cxoauMocT. CkopocTs cxonumoctu. OlieHKa 1o-
rpentHoctu. [paBuino fxoOu npeobpazoBaHus CUCTEMbI

40 ['pagvieHTHBII MeTOA C TOCTOSHHBIM mmaromM. OIleHKa CKOPOCTH CXOIHUMOCTH.
OnTuMans- HeIi BBIOOp miara. CBsi3b C YMCIOM 00YCIOBICHHOCTH

a1 Meton ckopeiiiero cmycka. CBoicTBO rpaaueHToB. OleHka cxoauMocTH. Merton
MUHU- MaJIbHBIX HEBSI30K. OIIEHKA CXOJIUMOCTH.

42 CucreMbl ¢ NOpAMOYrOJIbHBIMM MaTpullamMu. MeToJ HauMEHbUIMX KBaJIpaToB.
[IceBnopemenus cucrembl. HopmanbHas cucrema.

43 | IlpobGmema coOCTBeHHBIX 3HaUYeHUH. [Ipeodpa3zoBanue mogoous. CrieKTpabHbIC 3a/1a9H.

44 Merton BpaiieHuil B mpo0iaemMe cOOCTBEHHBIX 3HAUCHUH.

45 Meroa npoCcToi UTEpALUHK JIUIS HETMHENHBIX CUCTEM. TeopeMbl O CXOAMMOCTH. Y CJIOBUE
C)KaTHsl HA OCHOBE MaTPUIlbl SIKOOH.

16 Merton HeroToHa nisi cucteMbl ypaBHeHHH. Teopema o cxomumoctu. Moaudukarum
Me- TozIa.

47 3amaya MHTEPIIONUPOBAHUS B Kiacce 000OMIEHHBIX MHOroujaeHoB. Cucrema (yHKIMN
UeObméBa. MuTepnonupyrommii 6a3uc.

48 3amaya anreOpanyeckoro WHTeprnonupoBaHus. Muorounen Jlarpawxka. JluneitHas u
napabosnyeckas HHTepnosnus. IlorpenHocTs HHTEPIOINPOBAHUS.

49 3amaua anreOpanveckoro MHTepnoiaupoBaHus. MHuorouneH HproToHa. IlorpemHocts.
OnTUMaNbHBIN BEIOOD Y3II0B.

50 | 3agaua KpaTHOro MHTEPHOIMPOBaHUsA. MHorowieH Ipmuta. [lorpentHocTb.

51 Crnaiin-untepnonupoBanue. Jluneinsiit crmnaiin. KyOwveckuii crutaitH.  OueHka
[OTPEIIHOCTH.

52 3amaua  Hawiydmiero npuOnmkeHus.  YeOblm€Bckas — anmpokcumanus.  Meron
HAaUMEHBIINX KBaJPaTOB.

53 3ajaya  YMCIEHHOTO  MHTErpupoBaHusd.  TepmuHonorus.  MHTepnoasuuoHHas
KBaspatypHas popmyna.

54 | Kagpatypsble popMyIbl MpsIMOYTodbHUKOB. OIIEHKH MOTPENIHOCTH.

55 | KBagpatypusle popmyisl Tpanernuii. O1leHKH NOrpenIHOCTH

56 | KBagparypusie hopmyssl CumiicoHa. ONeHKH MTOTPEITHOCTH

57 | Keagparypnas ¢opmyna ['aycca. CoiicTBa y3510B. OlLieHKa OTPEIIHOCTH.

58 | Yucnennoe muddepennuponanwne. [Ipocreiimme Gopmybl.




59 | KoppeKTHOCTh BBIUMCIUTEIBHON 3a/1a4H.

60 | Bamaya 0 HEMOJABMXKHOM TOUKE. MeTOI MPOCTHIX UTEPALIUH.

7.3.2. Kputepuu 4 HOPMbI OLEHKH

®opma
NpoBeIeHUs!
Cemectp . Kpurepun u HOpMbI OLIEHKH

NPOMEKYTOYHOM

aTTecTaluu

IK3aMeH «3a4TEHOY
(mo «HE 3aYTCHO»
HAKOIUTCIILHOMY COTJIINYHOY - peittunrossiii 6amn 84-100
pEeHTHHTY) «XOPOIIO» - peiituaroBeIi Gamn 70-84
«YJOBJICTBOPUTEILHO - pEUTUHTOBBIN Oamt 55-69
«HEY/IOBJIETBOPUTENILHO» | - peUTHHIOBBIN 0au1 0-54




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaBue (3aroJi0BOK) I'og n3panus ouoamorexe /
n/n MeToIMYecKoe mocooue,
HaumeHoBaHue
NPaKTHKYM, JP.) 3EC
1 | Kongaxos H.C. OCHOBBI YHCJICHHBIX METOJIOB Y4aebHOe mocobue 2014 OBC "IPRbooks"
2 | Kpaxorkuna E.B. YucneHHble METOJbI B HAYYHBIX pacyeTax yuebHoe rocobue 2015 OBC "IPRbooks"
3 | lleBuenko I'.H. UwrcrieHHbIC METOTBI n1abopaTopHbI 2016 OBC "IPRbooks
NPaKTUKYM
4 | 3enkoB A.B. YucaeHHbIE METOIBI VYuebHoe mocodue 2016 OBC "IPRbooks
8.2. JlonosinuTebHAS JIUTEpPATypa
Tun (yueOHuK, yueOHOe KO'HH%CTEO B
HAY4HOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa uznanus oudbamorexe /
n/n MeToIMYecKoe mocooue,
HaunmenoBanue
NPaKTHKYM, JP.) 3BC
1 ITumenos B.I'. Yucnennsle MeTonsl. YacTts 2 VuebHoe mocodne 2014 OBC "IPRbooks"
2 | Tapacos B.H. Yucnennsle MeTobl. Teopus, anroputMel, | YueOHoe mocoOue 2017 3BC "IPRbooks"
IPOTPaMMBI
3 | IlnoxorHukoB K.O3. Mertoabl pa3paboTKU MaTeMaTHUECKUX Kypc nexunit 2017 3BC "IPRbooks"

MOJIETIEN U BBIYUCIUTEIIbHBIN YKCIEPUMEHT
Ha Oase maketa MATLAB




8.3. IlepeueHb mpogeccHOHATBHBIX 0a3 JAHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
CHCTEM
e «Poccuiickoe oOpa3oBanue» - penepanbublil mopran: http:// www.edu.ru/index.php.
e Hayunas snextponHas 6uoanoreka: http://elibrary.ru/defaultx.asp.

e DjekTpoHHas oubimoreunas cucrema IPRbooks: http://www.iprbookshop.ru/.
o denepanbHas YHUBEPCUTETCKAss KOMIIbIOTEpHAs ceTh Poccum: http://www.runnet.ru/.
e Undopmarmonnas cucrema "EnuHoe OKHO jgocTyma K 0Opa3oBaTellbHBIM pecypcam':

http://window.edu.ru/.

8.4. [lepeyenb mporpaMMHOro odecrneyeHust

Ne Haumenosamue IO PexBU3UTHI A0rosopa
n/n (xaTa, HOMep, CPOK JAeHCTBHA)
1 | MATLAB & Simulink HoroBop  652/2014 ot  07.07.2014
(6eccpouHsbIit)
2 | MathCAD I'K Ne 83 ot 31.01.2008 (mom. cori. Ne@4

ot 31.01.2008) (6eccpoUHbIif)

8.5. Onucanme MaTepHaJIbHO-TEXHHYECKOl 0a3bl, HEOOXOAUMOM ISl OCYLIeCTBJICHHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILINHE

n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIadopaTopHuii, MACTEPCKUX H
Ap. 00bEKTOB /1Jisl IPOBe/ICHUs
NMPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA,
MOMeIlleHU J1JIs1 CAMOCTOATENbHOM
padoThl 00y4aromuxcs (HoMep ayinTOPHH)

[lepeyeHb 0OCHOBHOTO 000PY/10BaAHUSA

VYyeOnast ayautopust i THPOBEACHUS
3aHATUM  JIGKIMOHHOTO  THMA.  Y4eOHas
ayoquTOpUs  JUISL  TIPOBEIEHUS  3aHATHH
CEMHUHApPCKOro TUMa. Y4yeOHas ayAuTOpHs JUIs
KYpPCOBOTO IPOEKTHUPOBAHUS (BBIMOIHEHUS
KypCOBBIX paboT). YueOHas ayautopus ajs
MIPOBEJEHUS TPYNIOBBIX U WHIUBUAYAIbHBIX
KOHCYJIbTallMi. YueOHas ayauTopus MAjs
MIPOBEJEHUS 3aHATUNH TEKYIIEro KOHTPOJI U
ITPOMEXYTOYHOM aTTeCTaluu.

Ctonpl  yYCHHYECKHE JIByXMECTHBIC
(MOHOOTIOK) ~ CTON TMpemnoJaBaTeNIbCKHA,
CTYJT , TOCKa ayIuTOpHasi(MeIoBast)

KomnbrorepHsiii kiacc. YueOHas ayautopus
JUISL IPOBEACHUS 3aHATUHN JIEKIIMOHHOIO THIIA.
VYyeOnast ayautopust Uid  TPOBEIACHHS
3aHATUM CEMUHApCKOro Tuma. YyeOHas
ayTUTOpHUSl JUIsl MPOBENEHUS J1TaOOpaTOPHBIX
pabot. YuebHas ayauTopus Ui KypCOBOTO
MIPOEKTUPOBAHMS  (BBIMOJIHEHHUS] KYPCOBBIX
pabot). YuebHas ayauTOpus i IPOBEJCHHUS
IPYIITOBBIX u VHVBHTyAJIbHBIX
KOHCYNbTallMii YueOHas ayauropus Ajs
MIPOBEACHUS 3aHATUM TEKYIIEro KOHTPOJSA H
IIPOMEKYTOUYHON aTTECTALUU.

Croibl Y4EHUYECKHUE,IEPEHOCHON
IIPOEKTOP, JKpaH, CTOJ
IPENoJIaBaTeIbCKUM,  CTylbs,  JOCKa

ayautopHas (mapkepHnasi), IIK ¢ Bbxomom
B ceTb MHTEpHET

VYuebnas  aymutopust T TIPOBEICHUS
3aHATUNA  JIGKIIMOHHOTO  TUMa. YueOHas
ayIUuTOpHUsl  JUISl  TIPOBEJCHHS  3aHSATUU

Crousl YUCHHUYCCKUEC JABYXMCCTHBIC
(MOHOOTIOK), CTON MpemnoJaBaTebCKUM,
CTYJI, JOCKA ayIUTOpHAasi(MEIOoBast).



http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.runnet.ru/
http://window.edu.ru/

n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

CEMHUHAPCKOTO THIA. Y4yeOHas ayuTOpHs st
KYpPCOBOTO TPOCKTHPOBAHUS  (BBITIOJTHCHHUS
KYpPCOBBIX PaboT). YueOHas aymauTopus s
MIPOBEJICHUS] TPYIIIOBBIX M WHIMBUIYATbHBIX
KOHCYJIbTAIlMi. YueOHas ayIauTopus st
MIPOBEJICHUS 3aHATUN TEKYIIETO KOHTPOJIS H
MIPOMEKYTOYHOW aTTECTAIIHH.

YyeOHass ayauropust IS TPOBEACHHS
3aHATUNA  JIGKIMOHHOTO  TUMAa. YueOHas
aymUTOpUsSL  JUISL  TIPOBEICHUS  3aHATHMA
CEMHHApPCKOro Tumna. YueOHas ayIuTopus JUis
KYpPCOBOTO IPOCKTHPOBAHUS  (BBITIOTHCHHS
KYpPCOBBIX pa0oT). YueOHas ayauTopus Ui
MIPOBEJICHUS] TPYIIIOBBIX M WHIMBUIYATbHBIX
KOHCYJIbTAIlMi. YueOHas ayJauTopus s
MIPOBEJICHUS 3aHATHN TEKYIIETO KOHTPOJIS H
MIPOMEKYTOYHOM aTTECTAIIHH.

Crotbt YUEHUYECKHE JIBYyXMECTHBIC
(MOHOOJIOK), JOCKa ayauTopHas 3-X
CEKIIMOHHAS (menoBas), CTOJI
NPEIOIaBaTeIILCKUN , CTYJbS, IMPOEKTOP
Acer

Kommnsrorepnenii  kmacc. Ilomemenue mis
CaMOCTOATENbHON paboThL. YyeOnas
ayAUTOpUsl  JUIA  TPOBEACHUS  3aHATHH
CEMHHApPCKOro Tuna. YueOHas ayIuTopus JUis
KypCOBOTO TPOEKTUPOBAHHS  (BBITIOJTHEHUS
KypCOBBIX paboT). YueOHas ayauTopus AJs
MIPOBEJICHUS] TPYIIIOBBIX M WHIUBUIYATbHBIX
KOHCYJbTallMi. YueOHas ayauTopus MAjs
MIPOBE/ICHUS 3aHATHH TEKYIIEro KOHTPOIS U
IPOMEKYTOUHON aTTEeCTAIMH.

Crobl Y4YEHHUYECKHUE, CTYJIbsA
yuenndeckue, [IK ¢ BeIxomomM B cerb
WNHurepner
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