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1. OO0umme cBegeHus
1 | Kadenpa WMHubopMaTHKU U BRIYUCIUTEIHHON TEXHUKH
2 | HanpaBieHue NoaroToBKH 09.03.02 MHpopMaliiOHHbIE CUCTEMBI U TEXHOJIOTUU
3 | Hanpasnennocts (npoduis) | MabopManmoHHbIE CHCTEMBI U TEXHOJIIOTHHI
4 | Iucuunmnaa (MOysb) YUucneHHble METOIbI
5 | ®opma oOyueHus O4Hast
6 | I'on HaGopa 2015
2. IlepeyeHs KOMIETEHIUI

HpO(l) €CCHOHAILHOU JI€ATEIbHOCTH ,

CITOCOOHOCTH HCIOJIB30BaTh OCHOBHEIE 3aKOHBI CCTCCTBCHHOHAYYHbLIX JUCHUILIIMNH B

MNPpUMCHATbL MCTOJAbl MATCMATHYCCKOI'O aHaliuda H

MOJIETUPOBAHUS, TEOPETUUECKOT0 U IKCIIepuMeHTalibHOro uccinenoanus (OIIK-2);
CIOCOOHOCTh HCIIOJIb30BaTh MaTEMaTHUECKUE METOJbl 00paOOTKH, aHAIN3a U CUHTE3a
pe3yJsbTaToB NpodeccroHanbHbIx uccnenopanuil (I1K-25).




3. Kpurtepuu u noka3areJii OlleHUBAHUSI KOMIIeTEHIIMiIi HA Pa3JIMYHBbIX ITanax ux popMupoBaHus

Irtan popmupoBanus

KpnTepml M MOKA3aTeJ Iy OEeHNBAHUS KOMIIeTeHIMH

DopMBbI KOHTPOJIS

dopmupyemasi
KOMIIeTeHINH (pa3aesl, ¢ OpMHUPOBAHHOCTH
KOMIIETEeHI U 3HaTh: Ymern: Baapers: .
TeMbl JUCIHUILIHHbI) KOMIeTeHIMii
KJIACCU(PUKAIMIO U UICTOYHUKH
MOTPENIHOCTEH, HOHATHSA BBIYUCIIATH a0COTIOTHYIO U
a0COJIFOTHOW M OTHOCHTENILHON OTHOCHUTEJIbHYIO TIOTPELIHO
MOTPENIHOCTEH, 3Havaue udpbt CTU TPUOIMKEHHOTO YHCIIa,
OJIeMEeHTHI TeOpUn OIIK-2; YHCIIa; CrIocoObI OPE/ICIICHHs OTIpEeNIeNATh YHUCIIO BEpHBIX 3HAKOB | OCHOBHBIM MOHATUHHBIM KoHTpoibHas paGora Nol
MIOTPELIHOCTEN. [K-25 YUCJIa BEPHBIX 3HAKOB, MPUOIKEHHOTO YKCIIa, BBIYUCISTD | anmnapaTtoM ™ P -
MOTPEIIHOCTEH apuMEeTHUECKIX aOCOJIIOTHYIO M OTHOCHTENIbHYIO
onepauuii; MOHATHE NPSMON U MOTPELTHOCTH apU(PMETHUECKUX
0o0OpaTHOIi 33/1a4 TEOpHH onepauui
MIOIPEIIHOCTEM.
Bup! unCIeHHBIX METOIOB
. OmnpenensTb IPUMEHUMOCTD
pELIeHNS CUCTEM JIMHEHHBIX
. YHCIIEHHOTO METO/Ia K PELICHUIO
anredpanvecKnux ypaBHEHUH 1 o
KOHKPETHOM CHCTEMBI, HAXOIUTh .
HucneHHbIE METOABI OIIK-2; YCIIOBUSA UX IIPUMEHEHUS, YCIOBUSA OCHOBHBIM MOHSITHHHBIM Konrponbshas padora Ne2,
pemienue CJIAY ¢ noMoIsio
pemennst CJIAY. TIK-25 CXOJUMOCTH UTEPALUOHHBIX arnapaTromM naboparopHas pabora Ne2
YHCIIEHHBIX METOJIOB U
METO/I0B, OCHOBHBIE ITAIIBI
peaIn30BBIBATh UX C TOMOIIBIO
WCIIOJIb30BaHUS YHCIEHHBIX KOMITBIOTEPHBIX CPEICTE
MeToJ0B pemieHusa CJIAY p p
Crioco0bl JIoKanu3ayu KOpHen
HEJTMHEHHBIX YpaBHEeHHH, crioco0bl | [IpoBOANTH JOKaNN3aIMI0 KOPHEH,
N YHCJIEHHOTO PEIICHHsI HETMHEHHBIX | MPUMEHSTh YUCICHHBIE METOBI JJIs N
Pemmenne HenmuHEHHBIX OIIK-2; " " N OCHOBHBIM ITOHATUHHBIM
. YpaBHEHUH, OCHOBHBIE 3TaIlbI pELICHUS] HEIMHEWHBIX YPABHEHUH JlaGoparopHnas padota Nel
YpaBHEHUH. IK-25 anmapaTom
UCIIOJIb30BAHUS YHCIIEHHBIX U pEaTM30BbIBATh UX C IOMOIIIBIO
METOJIOB PEIICHHsI HEMMHEHHbBIX KOMIIBIOTEPHBIX CPEJCTB.
YpaBHEHUHI
CriocoOb! MHTEPIOINPOBAHUS U
npubkeHns pyHKOui, odactu u
YCIIOBHSI X UCIIOJIb30BaHMS, Peanm3oBbIBaTH METOMBI
T S aa—— OIIK-2; OIIPEIEIICHUSI OCHOBHBIX TEPMUHOB, | MHTCPIOJIHUPOBAHUS U OCHOBHBIM NOHATHHHBIM Jlaboparopasie paboTsr Ne
P i ’ TIK-25 HCIOJIB3YEMBIX B 9TUX METOIAX npubmKenus GpyHKuuii ¢ arnapaTrom 3-5
(MHTEpIONMALMOHHBI MHOTOWICH, MIOMOIIBI0 KOMITBIOTEPHBIX CPEICTB
CeTKa, [1ar HHTEPIIOJINPOBAHUS U
T.I1.)
METO/Ibl YHUCIICHHOTO ITprMeHSTh METO/IbI YUCIICHHOTO N
YucinenHoe OIIK-2; P A OCHOBHBIM ITOHSATUHHBIM
HUHTErPUPOBAHUS U ONIPEICICHUS MHTETPUPOBAHUSA JUI BBIYMCIICHUS JlaGoparopHnas padota Ne6
MHTETPUPOBAHHUE. [K-25 anmapaTom

OCHOBHBIX TEPMHUHOB,

HWHTCTPAJIOB U pEAIM30BBIBATL UX C




Irtan popmupoBanus

KpnTepml M NOKAa3aTeJ Iy ONeHNBAHUS KOMIIeTeHIMH

DopMBbI KOHTPOJIS

dopmupyemasi
KOMIleTeHI U (pa3aensbl, c¢()OpMHUPOBAHHOCTH
KOMIEeTEeHIUsI 3Harth: Ymernb: Baapers: .
TeMbl IMCIUNJIUHbI) KOMIeTeH Uit
HCIOJIb3yEeMBIX B 3THX METO/IaX MTOMOIIIBI0 KOMIIBIOTEPHBIX CPEACTB
OCHOBHBIE MTOHSITHS, UCIIOIb3YEMbIE
B METO/IaX YUCIIEHHOTO PELICHUS
ONY (morpemrHocTh
armpoKCUMalH, Pa3HOCTHbBIE
CXEMBI H T.II.)
Kiaccuukanuto 9ucieHHBIX
METOJI0B peteHus 3agaun Komm IIpuMeHs T METOBI YUCIEHHOTO N
. Hroroseiii Tect Neo2,
MeTo/1b1 YMCIIEHHOTO OIIK-2; i OY nepBoro nopsiaka. peuwienust OY u peann3oBbIBaTh OCHOBHBIM TTOHSITUAHBIM HA60DATODHALE DAGOTEL
peuenust OJ1Y. [IK-25 Pa3HOCTHBIE METOABI peLICHUS UX C IIOMOILBIO KOMIIBIOTEPHBIX arapaTrom patop p

3anaun Ko mig O1Y nepsoro
nopsika (meron Jiinepa, Pynre-
KytTbI BTOpOro nopsiaka TOYHOCTH,
MHOTOIIArOBbIE CXeMbl Aamca. )
Pa3HocTHBIE CXEMBI pelIeHus
KkpaeBoit 3agaun OJY BTOpOrO
TOpsiZIKa.

CpencTB

Ne7-8




4. Kpurepun u mkaiabl olieHUBaHUs

4.1. Tectbl
Hrorossiii Tect Nel
[IporieHT npaBUIbHBIX OTBETOB o 50 50-65 66-80 | 81-100
KonnuecTBo 6aioB 3a pelIeHHbIN TecT 0 10-19 20-28 | 29-40
Hrorossiii Tect Ne2
[IpoiieHT mpaBHIIbLHBIX OTBETOB 1o 50 50-65 66-80 | 81-100
KonmdecTtBo 6aioB 3a penieHHbIA TECT 0 10-13 14-16 17-20

4.2. KonrtpoubHas padoTa
3a Kax10€ 3aJjaHKe BbICTABIISIETCS:
6 6anJ10B — 3a/1aHUE OJTHOCTBIO PEIIEHO BEPHO,

3 6as1a — X011 pelIeHHs TPABUIbHBINA, HO €CTh BEIUUCIUTEIbHBIE OIHOKH,

0 0a/1J10B — 3a]]aHKE HE BBHIMTOJIHEHO WU PEIIEHO HE BEPHO.

MaxkcumanbHOE KOJIMYEeCTBO OalIIOB:
1-s1 KOHTpONBbHAS- 42 Garnna
2-s1 KOHTpOJIbHAs — 18 OasoB

4.3. 3amurta 1adopaTopHOi padoThI

3amuTa 1a60pPaTOPHBIX pabOT BKIOYAET

— clauy HEOOXOAMMOr0 TEOPETHY €CKOI0 MUHIMYMA JIJIsl BBIIOJIHEHUS paboThl (3 Oama);
— Cl1avy BBITOJIHEHHOH 00y4JaronmmMcst paboThl B MOJHOM o0beMme (2 Gasa).

MakcuManbHOE KOJUYECTBO 32 JIA0OpaTOpHYIO paboTy 5 6a/L10B.

4.4. Pemenue 3agau

20 6anJ10B — Bce MPeAJIOKEHHBIE 331a4U PEeUIeHbl 6e3 OMIHOOoK,
15 d6annoB — oOyuatomuiics 6e3 ommOOK pemma He MeHee 85% peKOMEHOBAHHBIX

3a1ad,

10 6annoB — oOyuwarommuiics pemmya 6e3 omuOoK He MeHee 65% peKkoMeHIOBaHHBIX

3a1ad,

5 6ang0B — oOyuaromuiics pemi 6e3 omuook He MmeHee 50% 3amanui,
0 6annoB — oOyuaromuiics BepHO pemui Menee 25% 3anaHuil.

S. TumnoBble KOHTPOJIbHBbIC 3aJaHHS U MeTOJHYeCKHe MATepHallbl, ONpeae/siiomue
npoueaypbl OLECHMBAHMS 3HAHWIl, YMEeHHWi, HABBIKOB M (WJIH) ONBITA [eSTeJbHOCTH,
XapaKTepu3ywIux 3Tanbl (OPMHPOBAHWS KOMIETeHUMIi B Ipouecce

o0pa3oBaTeJIbHOM POrpaMMBbl

S5.1. Tunosble 3a7aHHA /15 KOHTPOJIBHBIX padoT:

O0CBOCHUSA

5.1.1. KourtpoJuabHas padora Nel nmo reme «jaeMeHTbI TEOPUM MOTPEIIHOCTEM»:

1. OHpCI[eJ'H/ITL, KaKOC€ paBCHCTBO TOYHCC.
\44 =6.63; E=0463 .
41

2. OprrJ'II/ITL COMHMHTCIIbHBIC I_II/I(l)pLI uunciia, OCTaBUB BCPHBIC 3HAKU:

a) B y3koM cMelcie: a=17.2834; 6=0.3%
0) B mmpokoM cMeicie: a=6.425710.0024
Omnpenenuts aOCOMOTHYIO OrPEIIHOCTD Pe3yIbTaTa.

3. Haiitn peacCIbHbIC a0COIIIOTHBIE M OTHOCHUTEIILHBIE MOrpeIIHOCTU Y1 CEJI, €CJIM OHU UMEIOT TOJILKO

BEpHbIE TU(PHL




a) B y3KOM cMbIcie: a=3.751
0) B mmpokoM cmeiciie: a=0.537
4. BBMUCIUTH U ONPEACTUTH NOTPEIIHOCTH PE3yJIbTaTa:

b
a)X=f—

\/E )
a=3.85+0.01, »=2.043540.0004, ¢=962.610.1
(a+b)c ?
o]
m-—n
a=4.310.05, b=17.2140.02, ¢=8.240.05, m=12.417+0.003, n=8.37+0.005

5.1.2. KourtpoJubHas padora Ne2 no treme «HUucsennbie metoabl pemieHuss CJIAY
(McciieqoBaHHE CXOAMMOCTH METO0B)»:
Martpuna cucrtemsl onpenensiercs Gpopmynoit A=D+kC, rae k — Homep BapuaHTa,

1,342 0,432 -0599 0,202 000 0 0 0

| 0202 1342 0432 -0599| | 0 001 0 0

1-0,599 0202 1342 0432 | 0 0 001 0
0,432 -0599 0,202 1,342 0 0 0 00l

ITpoBepuTh cx0auMOCTbh MeTO10B Sk00M U 3eiiaensa. OnpenenuTs Opu KaKUX T METOA
IIPOCTON UTEpaLM CXOAUTCS.

5.2. Tunossble 3agaHusA 11 J1a00paTOPHLIX padoT
JlabopaTopHasi padora Nel
3apanme: Pemts ypaBHeHUE f(X) =0 C TOUHOCTHIO =107 CIENYIOUMMU METOIAMMU:
Bapmanr 1, 5, 9, 13, 17, 21, 25, 29 - Meron xopa
Bapuanr 2, 6, 10, 14, 18, 22, 26,30 - MeToa KacaTeIbHBIX
Bapuant 3,7, 11, 15, 19, 23, 27 - MeTon cekyumux
Bapuanr 4, 8, 12, 16, 20, 24, 28 - KoMOMHHPOBaHHBIA METOJT XOPJ] M KaCaTEIbHBIX

CpaBHUTD MTOJIY4EHHOE PEUICHUE C PELLIEHUEM, [T0JIyYEHHBIM C IOMOIIbIO BCTPOEHHON
¢yukuueit MathCAD root.

BapuaHThl HHIMBUAYAJIBHBIX 33 IaHHH

Ne BapuanTa fx)
! In(x) - Lz
X
2 2n() - > +1
2
3 12X 3c0s(4x)
X

JlabopaTopHnasi paGora Ne2.
3aganue:
1. Haiitu pemenue cucrembl Ax=b (Bbrancisis B MathCAD’e 06paTHyto Matpuiy A™)mo
dopmyme x = A'b.
2. Haiitu npuGIMKEHHOE PeleHHe CHCTEMbI HTEPALMOHHBIM METOIOM C TOUHOCTHI0 =107,
Bapuanr 1,9, 17, 25 - meron Slxo0u, MeTO1 MUHHMAJIbHBIX HEBS30K
Bapuant 2, 10, 18, 26 - meTon 3eiiagens, MeTOJ, CONPSKEHHBIX TPaIiEHTOB
Bapuant 3, 11, 19, 27 - MeTOI penakcanvu; METOJ MUHUMAJIbHBIX HEBS30K



BapuanTt 4, 12, 20, 28 - MeTOJI TPOCTHIX UTEPAIUI; METOJT COMPSKEHHBIX I'PATUECHTOB
Bapuanr 5, 13, 21, 29 - Mmetog lkoOu, METON COMPSKEHHBIX TPaANEHTOB

Bapuanr 6, 14, 22, 30 - meton 3eiigens, METOJ MUHUMAJIbHBIX HEBSI30K

Bapuant 7, 15, 23 - MeToA peslakcaliiy; METOJl CONPSHKEHHBIX I'PaIuEHTOB

Bapuant 8, 16, 24 - MeTOJ IPOCTHIX UTEPALIUI; METOJI MUHUMAJIbHBIX HEBSI30K

Martpuna cucremsl onpenensiercs popmyinoit A=D+kC, rae k — Homep BapuaHTa,

D=(1342 0432 -0,599 0,202 ), C=(0,01 0O 0 0 , b=1,941
0,202 1,342 0432 -0,599 0 0,01 0 0 -0,230
-0,599 0,202 1,342 0,432 0 0 0,01 0 -1,941
0,432 -0,599 0,202 1,342 0 0 0 0,01 0,230

JlabopaTopHnasi pabora Ne3
Tema. IHTepnonssLiMoHHBIA MHOTO4UJIeH JlarpaHxka.
3ananme: s 3aganHoi GyHKIMKM y=f(x) Ha [a, b] MOCTPOUTH MHTEPMOISIIIMOHHBIA MHOT OWJICH
Jlarpanxa L,(x) (n=3,4,...,9) 11 paBHOOTCTAIOMUX y3JI0B. OIEHUTh MOTPEUTHOCTH (MIOCTPOUTH
rpa¢uku TOrpeltHocTH, (GyHKuMM U MHoroujeHa Jlarpanxka). OLEHUTh 3aBHCHMOCTb
MOTPEIIHOCTY UHTEPHOJIALUH OT MOPSAIKA MHOTOUJICHA
BapuaHTbl HHAUBHIYAJIBHBIX 32IaHUH

Homep
BapHaHTa J&) “ b
1 J(x=27 (5-x) 2 5
(1+x)
2 G 9 9
3 1027 (x° -2x+1) 2 2

JlaGoparopnasi pabota Ne4d
Tema. HTepnoasmoHHbIN KyOUUYECKUH CIIaiiH.
3apanme: IlocTpouTh MHTEPHOJALMOHHBIM KyOMUecKMM cnjaiH i (QyHKIUM, 3a7aHHOM
TabsuLel, 1 HallTH ero 3HaueHue B yKa3aHHOH Touke. J[J1s1 peleHust cucTemMsl alredpandyeckux
YPaBHEHUI IPUMEHUTDH METOJ IIPOTOHKHU.

BapuaHTbl HHAMBUAYAIbHBIX 32aHHIi.

Howmep 1 2 3 4 5 6 7
BapHaHTa
Xk Vi Vi Vi Vi Vi Vi Vi
0.25 0.7788 |1.284 10.2474 |0.2526 |1.031 ]0.2449 |0.2553
0.31 0.7334 |1.363 |0.3051 |0.3150 |1.048 [0.3004 |0.3203
0.36 0.6977 |1.433 ]0.3523 [0.3678 |1.066 [0.3452 |0.3764
0.39 0.6771 |1.477 |0.3802 [0.4000 |1.077 [0.3714 (0.4111
0.43 0.6505 |1.537 [0.4169 [0.4434 [1.094 10.4053 |0.4586
0.47 0.6250 | 1.600 |0.4529 [0.4875 |1.112 ]0.4382 |0.5080
0.52 0.5945 |1.682 [0.4969 |0.5438 |1.138 04777 |0.5726
0.56 0.5712 |1.751 |0.5312 |0.5897 |1.161 |0.5080 |0.6269
0.64 0.5273 |1.896 |0.5972 |0.6846 |1.212 ]0.5649 |0.7445
0.66 0.5169 |1.935 |0.6131 |[0.7090 |1.226 |0.5784 |0.7761




0.71 0.4916
X: 041

2.034
042

0.6518
0.40

0.7712
0.45

1.263
049

0.6107
0.53

0.8595
0.54

JlaGoparopnasi pabora Ne5
Tema. [Tpubnmxenne GyHKIUH, 3aJaHHBIX Ta0IMLIEH, 10 METOly HAUMEHBIINX KBAJAPaTOB.
3amanue: MeTonoM HauMMEHBIIMX KBaJApaToB IOCTPOUTh MHOTOWIEH BTOPOM CTENEeHH,
aNIpPOKCUMUPYIOUIMHA (YHKINIO, 3aJaHHYIO0 TaOJIUYHO, TOCTPOUTD I'pauK.

BapuaHThl MHAUBHAYAJIBHBIX 32/IaHHUH.

Howmep 1 2 3 4 5 6 7
BapHaHTa
Xk Vi Vi Vi Vi Vi D43 D43

0.25 0.7788 |1.284 [0.2474 |0.2526 |1.031 |0.2449 |0.2553
0.31 0.7334 |1.363 |0.3051 |0.3150 |1.048 ]0.3004 |0.3203
0.36 0.6977 |1.433 ]0.3523 |0.3678 |1.066 |0.3452 |0.3764
0.39 0.6771 |1.477 ]0.3802 |{0.4000 |1.077 |0.3714 (04111
0.43 0.6505 |1.537 ]0.4169 [0.4434 |1.094 |0.4053 |0.4586
0.47 0.6250 | 1.600 |0.4529 |0.4875 |1.112 ]0.4382 |0.5080

JlaGoparopnasi padora Ne6
Tema: IIpuGimkeHHOE BBIYMCIEHHE OIPENEIEHHOI0 MHTErpaja ¢ MOMOLIbIO KBaJpaTypHBIX

bopmyi.
b n

J=[ fogdx =1, + R, vae J, =D ¢ fx,)
7 k=0

3aganue:

1) Bolumcnuts 3HaueHus J, 118 pasiTMuUHBIX 3Hawenmit n=2" k=1 .6 mno 3azaHHON
KBaJpaTypHOH popmyJie:

Bapuanr 1, 4,7, 10, 13, 16, 19, 22, 25, 28 - 0600611eHHbIe (HOPMYJIIBI TPSIMOYTOJIBHUKOB
Bapuanr 2, 5, 8, 11, 14, 17, 20, 23, 26, 29 - 06001eHHbIe (HOPMYJIIBI TpaTICIIHit
Bapuanr 3, 6,9, 12, 15, 18, 21, 24, 27, 30 - 06061mennbie hopmysibl CuMIicoHa

2) Bpuucaute 3HayeHue J, MO KBaApaTypHOW (opmysne HHTEPHOIALUOHHOTO THIA IPH
3a/IaHHOM 3HAYEHUH 7.

3) Berumcnute 3Hauenue J, A pa3NUYHBIX 3HauYeHuu n=l,...,8 Mo KBajapaTypHOil dopmyre
I'aycca.

JuieMmeHTHI popmyJsl ['aycca

n i t; G
1 1 0 2
2 2,1 +0.57735027 1
3 3,1 +0.77459667 0.55555556
2 0 0.88888889
4 4,1 +0.86113631 0.34785484
3,2 +0.33998104 | 0.65214516
5 5,1 +0.90617985 0.23692688
4,2 +0.53846931 0.47862868
3 0 0.56888889
6 6,1 +0.93246951 0.17132450
5,2 +0.66120939 0.36076158
43 +0.23861919 0.46791394
7 7,1 +0.94910791 0.12948496
6,2 +0.74153119 0.27970540
53 +0.40584515 0.38183006
4 0 0.41795918
8 8,1 +0.96028986 0.10122854




n i ti Ci

72 +0.79666648 0.22238104
6,3 +0.52553242 0.31370664
5.4 +0.18343464 | 0.36268378

BapuaHThl HHANBUAYAJIbHBIX 32aHHIi.

Howmep ftx) a b
BapHaHT
a
1 1 1 4
J2rxt 41
2 le( x+2) 0.5 2
x
3 sth(2 %) 0.5 3
—t
x

JlaGoparopnasi padora Ne7
Tema: Yncnennoe pemenue 3amaun Komm mms OJlY mepBoro mopsaka ¢ MOMOIIBIO OJHOIIATOBBIX U
MHOIOIIArOBBIX PA3HOCTHBIX CXEM
3ananme: Haiiti npuGimxennbie pemenus 3aaaun Ko,

w' = Flxu) w(0)=0

>

4
Ha orpeske [0, 1] ¢ Tounocteio O(10™), HCTIONB3Ys OJTMH U3 YETHIPEX METOJIOB:

Bapuant Merton

1,5,9,13,17,21,25,29 | npocredmmii MeTon OJijaepa NepBOro IOpsIKa
TOYHOCTH,

2,6,10,14,18,22,26,30 | MomuduIMpOBaHHBIA  MeTOJ OJiijepa  BTOPOTO
MOpSIKA,

3,7,11,15,19, 23, 27 Meroa Pynre-KyTThl BTOporo nopsiaka,

4,8,12,16,20, 24, 28 SBHBII MeTo AfiamMca BTOPOTo MOpsAKa,

O1eHUTH TOTPENIHOCTD MPUOIMKEHHOTO PEIeHus 1Mo MeToay Pynre:
s — >l
- b e
o= = 22

TAC Vi~ HpI/I6J'II/I)KCHHOG pCUICHUC, MMOJIYYCHHOC C IaromM h, a - NopgaaoK TOYHOCTU METOJaA.
BapuaHTbl HHAMBUAYAJIbHBIX 32aHHIi.

Homep
BapHaHTa Sx,u)
1
t:-::-s[x+u) + E[x —u]
2

06 sinx—12u+1
3 0.5 5

1—sin(u+2x) +

2+ x

JlabopaTopHnasi pabGora Ne§
Tema: YucrneHnHoe pelmieHne KpaeBOW 3afadd Uil OOBIKHOBEHHOTO IU((EpeHIHATBHOTO ypaBHEHHS
BTOPOIO MOPSIKA.
3apnanme: HaliTh npuOMMKEHHOE pelIeHHe [BYXTOUYCYHOW KpaeBOM 3afaud Uil JIMHEWHOTO
I depeHInanbsHOT0 YpaBHEHHS BTOPOTO MOPSAKA B CAMOCONPSKEHHON dopme:

(k(u ) —q(x)u=0

Ha otpeske [0, 2] ¢ KpaeBbIMU YCIOBHUSIMHU IIEPBOTO pOJIA:
u(0)= p,u(2)=u,



Bocnonp30BaThCs TPEXTOUEYHOW PA3HOCTHOM CXEMOM BTOPOro MOpsAKa anmpokcumanuu. s ee
peleHus IPUMEHUTh METO/] IIPOr OHKH.

Bapl/IaHTbl HHAUBUAYAJIBHBIX 3aIaHU M.

Homep k(x) q(x) i e
BapuaHTa
1 1+x° 0.5x 0 1

5.3. Tumnosoe TecToBOE 3a7aHHE
5.3.1. Urorosmri TecT Nel
I[IpubnKeHHBIM YHCJIOM @ HA3LIBAETCSH YHCJI0
a. HE3HAUYUTEJbHO OTIMYaIolleecs OT TOYHOro umcia A H 3aMEHSIOIEe €ro B
BBIYMCICHUSAX
b. OTJINYArIIeeCsa OT TOYHOI'oO 4ucjia A 1 3aMCHSIOIIICC €0 B BBIYHUCICHUAX
C. HE3HAYUTCJIbHO OTJIMYAKIICCCSa OT TOYHOIro 4yucjia A
d. 3aAMCHAOIIICC TOYHOC YHUCIIO AB BBIUHUCJICHHUAX
OTHOCHTEIbHAS MOTPENTHOCTHIO 32 HAX0AUTCs Mo Gpopmyie
a. da=ara-lAl

b. fa=14—al
_ Aa
e. Tl
ol
d ““T i
3aganbl 1BA NPUGIMKEHHBIX YHCIA , . Torna npesnennsHas
a0COJII0THAS IOTPELIHOCTH PA3HOCTH ITHX YHce/] PaBHA. ..
a. 0,23
b. 0,17
c. 0,2
IMpeaeabHast a0COTI0THAS OTPEHIHOCTD YHC/Ia , Y KOTOPOro Bce nu(pPhI
BepHbIE (B IHPOKOM CMbIC/Ie) PABHA. ..
a. 0,00001
b. 0,0001
c. 0,0005
d. 0,00005

Tpl/l UTEpaAlvA 110 METOAY IMMOJTOBUHHOI'O 1€JICHUSA IPU PCIICHUHN YPABHCHUSA

¥ —-454=0

Ha OTpe3Ke [0:8] TPeOYIOT M0C/Ie10BATeIbHOI0 BIYHCIEHUS 3HAYeHUH

byHKIHN f(x) =x' —454 B TOYKAX...
=4 x=6 x5=7
b, N=% =6 x=5
. x=5 x,=6 x=7
g 0=k =7 x=6
OxuH U3 KopHeil ypaHennst X — 12X —4 =0 jokanusosan Ha unTeppase [2,5], Toraa

NP YTOYHEHHH 3TOT0 KOPHSI METO/I0M XOPJ 32 TOUYKY %0 yauansmoro npuoOIHKeHUSA
cjaeayeT NPUHATH ...

a.

b.

c.

o o 3
JlelicTBUTENbHBII KOpeHb ypaBHenust * + 2X — 1 ppunagiexnr uatepsany...



8.

9.

1 3 1 3
0;— .o =32 .=l .| Lz
2 b 13 “ 12 d 153

OTaeanTsh (JIOKAIU30BATh) KOPHU HEJIMHEIHOT0 YPABHEHHUS - 3TO 3HAYUT
a. pa30uTh BCIO 00JACTh AOMYCTUMBIX 3HAUEHUH HA OTPE3KH, B KAXKJIOM U3 KOTOPBIX
COIEPXKUTCS OUH KOPEHb
b. pa30uTh BCIO 00J1ACTh JOMYCTUMBIX 3HAUEHUN HA OTPE3KHU, B KaXKJAOM U3 KOTOPBIX
COZEPXKUTCSI HE MEHEE OJJHOT O KOPHS
C. pa30uTh BCIO 00JAaCTh AOMYCTHUMBIX 3HAUEHUHN HAa OTPE3KH, B KAXKJIOM M3 KOTOPBIX
COEPXKUTCS HE 00JIee OJJHOIO KOPHSI
Ilpy npuMeHeHMM MeTOAAa KacaTeJbHbIX IPH BbIOOpPe HAYAJIBHOIO NPHOJIHKEHHS
KOPHA He00X0IMMO PYKOBOACTBOBATHLCH CJACAYIOIIMM MPAaBHIOM: 32 MCXOAHYH TOYKY
cjieyeT BbIOMpaTh TOT KOHell OTpe3ka [a, b], B koTopom
a. 3HaK (QYHKIUHU COBIAJAET CO 3HAKOM BTOPOW MPOU3BOTHOM.
b. 3HaK (pyHKUIMU HE COBIIAJAET CO 3HAKOM BTOPOW MPOU3BOJHOM.
C. 3HaK (QYHKIMH COBIIAJAET CO 3HAKOM IEPBOM POU3BOIHOM.
d. 3HaK QyHKIMHU HE COBIAAAET CO 3HAKOM MEPBON POU3BOJHOM.

10. UTepanMoHHBIN Npolecc pelmieHusi CUCTEMbI JUHEHHBIX ajlredpanveckKux ypaBHeHMH

CX0aUTCs, €CJIU AJIF HOPMBI MaTpPUIBI II€Epexoaa S BeINOJIHSIETCS yciaoBue...

|S| <1
a.

b, ISI>1
.. ISI=1

11. Heo0xo1umMo pelmiuTh CHCTEMY JHMHEHHBIX ajJredpanyeckux ypaBHEHHUH ¢ TOYHOCTBHIO

e>0. I/ITepaIlI/IOHHLIﬁ nmpouece pemecHud CUCTEMBI ITPOAOJIZKACTCSH, IOKA

max |t - x| < £

a. l=i=m
nt+il _ .-n
s i
+1 n| —
max gt -xt|=¢
c. dzizgm'! fI

12. MeToabl, MO3BOJISIIOIME 32 KOHEYHOE YMCJIO0 JAeHCTBHH HAWTH TO4YHOE pelieHue

CHCTEMBbI, €CJIM BXOAHAA HH(opManusi 3aJaHA TOYHO W BBIYHCJEHHUS BeJHCh 0e3
OKPYIJIEHUI — 3TO

a. IIpsmbie MeToabl

b. HrepanmoHHbIE METOIBI

c. IlpubnmkxeHHbIE METOBI

Kurwu k Tecry: 1-a, 2-c, 3-a, 4-b, 5-a, 6-a, 7-a, 8-a, 9-a, 10-a, 11-b, 12-a.

5.3.2. HUrTorossblii Tect No2

=f().

1. 3apana tabauvHass QyHKIHSA
X, |12 |3
Y124 |8

Toraa MHTEPNOJSIIUOHHBII MHOTO4YJIEH, ANNMPOKCUMHUPYIO U 3Ty G YHKIHNIO PaBeH...

o P(x)=x"—x+2
b, P(x)=x"—2x+3
. P(x)=x"-3x+4

P(x)=x"—4x+5



Y=,

2. 3apana TabanyHas GpyHKUMA

X1 (2 |3

Y. |2 |4 |3

Toraa ee JiMHeiHAA ANMPOKCUMAIMS M0 METOAY HAMMEHbININX KBAAPATOB MMeeT BU/I...
a 0,5x +2
b 0,5)6 -1
c. 0,5x+1

3. Ecau annmpokcuMupywas (pyHKIHUSA COCTABJISETCH M3 OTAeJbHbIX MHOTOYJICHOB, KAK
NPaBWI0, OMHAKOBOW HeOOJbIIOH CTeNeHH, ONpedeIeHHbIX KAaMXKIbIii HA CBOEl 4acTH
oTpe3ka [a, b], To Takasi annpoKCUMAaNUS HA3BIBAETCH

a. HHrtepnonnpoBaHue CIIalHAMU
b. HuTepnonupoBaHue anredpandecKMMH MHOTOUJIEHAMHU
c. Ilpubnmxenue sMoupudeckuMu GopMynaMu

4. 3apana taéauvHasg GpyHKUUSA Vi :f(x"):
X, |1 2 3 4 5 6 |7
Y, 10 2 6 5 3 1 0

Torna ompeneneHHblii MHTErpaa 3Toi GpyHkuuu B npeaesax or 1 g0 7, BbIYMCJIAEHHbIH
MeTO/IOM Tpamnenuii ¢ marom /2 =1 pageH...

a. 19
b. 17
c. 13
d 14

5. Ucnoan3yss Merox DJiliiepa, HaiiTH 3HaYeHHWe (YHKUMH Yy, oOIpeaessieMoi
dy

nuddepeHINATLHBIM YPaBHeHHEM dX =xy+2 NnpH HavYaabHOM ycjaoBuu y(0)=1, mar
h=0,1. HaiiTi TOJIbKO y;:
a. 1,1
b. 1,4
c. 09
d 1,2
oy fx.y)

6. HeoO0xoaumMo pemmMTh ypaBHeHHe dx ¢ Tounocthio O(107%). Yemy pasen war h,
€CcJIM Pa3HOCTHAs cXeMa UMeeT BTOPOi MOPSAIOK TOUHOCTH?

a. 107
b. 10*
c. 107
d 10

Karwu: 1-a, 2-a, 3-a, 4-b, 5-d, 6-a.

5.4. Bomnpocsl K 3a4eTy

1. Poyb yncneHHbIX METOIOB.
2. Hcrounuku U kiaccu pUKaIys morpenrHoCTen.
3. AOGcComoTHasT ¥ OTHOCHTEJbHAS TOTPENIHOCTH. JlecaTudyHas 3amuch 4ucia. 3Havarias

ugpa. Yucao BEpHBIX 3HAKOB.



4. [Torpemnocts apudmernueckux omnepanuil. I[lpsmas u oOpaTHas 3ajadyu  TeOpUU

IIOTPEIIHOCTEN.

3. Pemenne cucrem nmHeiHBIX anredpanueckux ypaBHeHui. Ilpsmble Metonbl. Meton
I'aycca.

6. LU-paznoxenune Matpull. Pemenrne muHENHbIX cucTeM ¢ momonbto LU-pa3noxeHus.

7. Obpaiienue MaTpuL.

8. Pemenue cucreM JIMHEWHBIX alredpanyecKux ypaBHEHUU. VTepalmoHHBIE METOMABI

pewenus. Meron Sxobu. Meron 3eiinens. Kanonnueckass gopma. Merox nmpocToil urepanuu.
Merton penakcanun.

9. CxoauMOCTh CTallMOHAPHBIX UTEPALIMOHHBIX METO/0B.

10.  OueHKH CKOPOCTH CXOAMMOCTH CTallHOHAPHBIX METOJOB.

11.  HrepauuroHHBIE METOABl BapUALlMOHHOIO THUINA. MeEToA MUHUMAaJBHBIX HEBSA30K. MeTon
CONPSKEHHBIX I'PaJ€HTOB.

12.  PemreHne HenuHeNHBIX ypaBHeHUH. JIokann3anus KopHeil. MeToq npocTol uTepanym.
13.  Pemenune HenuHeHbIX ypaBHeHud. Meton HeroToHa. Meron cekyimux.

14.  PemeHue HeNMHEHWHBIX ypaBHEHUH. MeTox MOJOBMHHOIO JAeneHus. Merox Xopi.

KOMGI/IHI/IpOBaHHHﬁ MCTO XOpPA U KaCaTCJIbHbIX.

5.5. Bompocsl Kk 3k3aMeHy

Pounb uncineHHbBIX METONOB.

HcTounnky 1 Kinaccu uKaiust norperHocTei.

. AOCOIOTHAs M OTHOCUTENbHAs MOTPEeIHOCTU. JlecaTuuyHas 3amuch 4yucia. 3Havaas
udpa. Ynciao BepHbIX 3HAKOB.

W=

4. [Torpemnocts apudmernueckux omnepanuil. I[lpsmas u oOpaTHas 3ajayu  TeOpUU
MOTPEUTHOCTEMN.

3. Pemenue cucrem nmHeiHBIX anredpanueckux ypaBHeHui. Ilpsmble Metonbl. Meton
l"aycca.

6. LU-paznoxenune matpull. Pemenne nuHenHbIx cucreM ¢ noMmombo LU-pa3noxenus.

7. Obpaiienue MaTpuL.

8. Pemenue cucreM JIMHEWHBIX airedOpanyecKux ypaBHEHHUH. VTepalmoHHBIE METOMABI

pemenns. Meron SIkoou. Meton 3elinens. Kanonnueckas ¢opma. Meroa mpocTol UTEpaIyu.
Merton penakcanuu.

9. CXxoauMOCTh CTallMOHAPHBIX UTEPALIMOHHBIX METO/I0B.

10. O1eHKH CKOPOCTH CXOAUMOCTH CTAlIMOHAPHBIX METO/IOB.

11.  HrepaunoHHbBlE METOABI BapUAaLlMOHHOIO TUMA. MeETOA MUHUMAaJBHBIX HEBSA30K. MeTon
COIPSKEHHBIX I'PaJ€HTOB.

12. Pemenne HenmnHeNHBIX ypaBHEeHUH. JIokanu3anus KopHel. MeTosl mpoCTON UTEpaluH.
13.  Pemenne HenuHeHbIX ypaBHeHui. Meton HetoToHa. Meton cekyimux.

14.  PemeHue HeNMHEWHBIX ypaBHEHUH. MeTox MOJIOBMHHOIO JAeneHus. Merox Xopa.
KomOuHupoBaHHBIN METOJ XOp/ U KacaTeIbHBIX.

15.  HWuatepnonmupoBanue u npubmmxenue QyHkuuil. MHTepnonsuuoHHas — Qopmyna
Jlarpanxa.

16.  HMutepnonupoBanue u npudmmkenue Gynkuuii. Marepnonsunonnas ¢popmyina HeroToHa.
17.  IlorpemHocTs MUHTEPHOJIALUOHHON (OPMYJIBIL.

18. CrnnaifH-UHTEPIIONMPOBAHME:  HWHTEPHOJSIMOHHBIA  KyOuueckuil  cmmaiiH.  Meton
IIPOrOHKHU.

19.  IIpubnmwxenue GyHKIU sMOupruueckuMu popMmynaMu. MeToa HauMEeHbIIUX KBaJPaTOB.
20.  YwucnenHoe wuHterpupoBanue. Ilpocreiimme kBagpatypHsie ¢opMmyisl. Dopmyna
npAMOYyroyibHUKOB. @opmyna Tpanenuii. Popmyisa CuMIiicona.

21.  KsagpatrypHbele (GopMyibl HHTEPHOIALUOHHOrO THUma. BeiBox ¢opmyn. OreHka
IIOTPEIIHOCTEN.

22.  KsagpartypHble (popMyJIbl HAaUBBICILEH alredpandyeckoil TOYHOCTH.



23.
24.
25.
26.

Knaccudukanust MmerooB urncieHHoro pemenust O/1Y.

Merton Ditnepa. PaznoctHas cxema.

Mertons! Pynre-Kyrra BTOpOro nopsjaka TO4HOCTH.

MHoromarossle cxeMbl Anamca: siBHble W HesBHble. HaxoxaeHue pelieHuss HesBHOU

paSHOCTHOﬁ CXCMBI AI[aMca.

27.
28.

Kpaessie 3amaun gy OJ]Y 2-ro mopsiaka. Meroa cTpenbObl.
Pasnoctubie cxembl mis kpaeBoil 3amaun OJlY 2-ro mopsiaka. [Ipocreitmias 3amada.

Pa3HocTHad anmpokcumanus BTOPOM NIPOM3BOAHON. IIOCTpoeHHME TpexTOouedHOW pa3HOCTHON
CXEMBI 2-T0 MOPSAAKA alIIPOKCUMALIAH.

29.
30.

CX0oauMOCTh TPEXTOYEUHON Pa3HOCTHON CXEMBI.
Kpaesrbie ycnoBus 2-ro u 3-ro pona.



TEXHOJIOI'MYECKASA KAPTA JUCHUIIJIMHbI

OCHOBHAS OBPA30OBATEJIBHAS ITPOT'PAMMA
09.03.02 UndopManiuOHHBIE CUCTEMbI M TEXHOJOTHH
Hanpasaennocts (mpodpuib) « MHpopManmoHHble CHCTEMBbI M TEXHOJIOTHN»
(xom, HaTIpaBJIEHKUE, TPOQHIIH)

TEXHOJIOI'HYECKASA KAPTA

udp aucummmne o PYIT | B1.5.24

Hucuumumna | YucjeHHbIe METOIbI
Kypc |2 |cemecrp |3
Kadenpa | NHdopMaTHKHU ¥ BEIYHCIHTETBHOH TEXHUKH
@®.1.0. npenonaBarens, 3BaHUE, Mansiruna Ceersiana HukosiaeBHA, KaH/I. TEXH. HAYK, IOIEHT
JOJDKHOCTh kadenpbl HHPOPMATHKH U BHIYMCIMTEIbHOH TEXHHKH
OGLL. TPYIOEMKOCThyeser | 72/2 | Kom-Bo cemecTpos 1 | ®opma kouTpoms | 3auer
JIK oouren cov. | 32/16  TP/CMosuren cow. | 34/34  MBosuer cow. | 16/- | CPC oomprencen | 26/22

Komnerennuu o0yyammerocs, popMupyemMsblie B pe3yJibTaTe 0CBOCHHUS JUCIUILJIMHBI:

- CHOCOOHOCTh ~ MCIIONIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JMCUMIUIMH B
npodeccuoHaNbHON AEATeIbHOCTH, TPUMEHATh METO/Ibl MAaTEMAaTHIECKOTI0 aHaJIN3a U MOACIUPOBAHUS,
TEOPETUIECKOI0 M SKCIIEPUMEHTaIbHOr0 uccienoBanus (OI1K-2);

— CIOCOOHOCTh HMCIIONB30BaTh MaTreMaTH4ecKue MeToAbl OO0padOTKM, aHalM3a M CHHTE3a
pe3ynpTaToB npodeccuonaibHbx uccyeaoBanuii (I1K-25).

Kon ¢popmupyemoii KosnyecTBo MaxkcumanbHoe Cpox
Conep:xaHue 3a1aHus N
KOMIIeTeHIINH MEPONPHUATHI | KOJIMYECTBO 0aJVI0B | MPeIoCTABJICHUS
Beoonwiii 6nok
He npenycmotpen

Ocnoenoii 6nokK

OIIK-2 Perrenne KOHTPONBHOM ’ 60 ]]33 }T)z‘;ai{aie ceehéicgfs
IK-25 paboTEI yi
pacrucanus
Bceerg 60
OIK-2 Tlocnennee 3anaTue
K25 3auet (Mrorossrii Tect Nel) 1 40 o yueOHOMY
pacCTrCaHuIO
Bcero: 40
HUroro: 100
Jononnumenvholit 610k
OIIK-2 Permenne 3azau 1 20 o cornacoBanuto ¢
[K-25 IperoiaBaTeneM

[llkana orieHUBaHMS B paMKax OaJlsIbHO-peUTUHIroBOM cucteMbl MAI'Y: «2» - 60 6aiioB
u MeHee, «3» - 61-80 6amnos, «4» - 81-90 6amos, «5» - 91-100 6aioB.



TEXHOJIOI'MYECKASA KAPTA

udp aucummmne o PYIT | B1.5.24

Jucrunmza | YucaeHHBIE METOABI
Kypc |2 | cemecrp |4
Kadenpa | NHdopMaTHKHU ¥ BEIYHCIHTETbHOH TEXHHKH
@®.1.0. npenoiaBarens, 3BaHuUE, Mansiruna Ceerjiana HukosiaeBHA, KaH/I. TEXH. HAYK, IOIEHT
JIOJDKHOCTD Kadeapsl MHPOPMATHKH M BHIYMCIUTEIbHOM TEXHUKH
OO011. TPYAOEMKOCTbuyyc/3ET | 72/2 | Kon-Bo cemecTpoB | 1 | dopma KOHTPOJIS | IK3aMeH

JIK 001 /TeK. CeM. | 32/16 |HP/CM06u1A/TeKA cem. | 34/- |HBO6H_L/T€KA ceMm. | 16/16 | CPC 00IIL/TeK. CeM. | 26/4

Komnerennun ody4yarwmerocsi, popMupyemMbie B pe3yJbrare 0CBOCHHU S JUCHHUILIUHBI:
- CIIOCOOHOCTh ~ UCIIONIb30BAaTh OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX JHMCIMIUIAH B
npodecCHOHATBHON JeATEIbHOCTH, TPUMEHSITh METOJIBI MAaTEMAaTHYECKOT0 aHaJIM3a U MOZCITUPOBaHUS,
TEOPETUIECKOI0 M 3KCIIEPUMEHTaIbHOr0 uccienoBanus (OI1K-2);
- CIIOCOOHOCTh HCIIOJB30BaTh MaTeMaTHYeCKUE METOIbl O00paboTKM, aHaiM3a M CHHTE3a
pe3ynbTaToB npodeccuoHanbHbIX uccnenoBanuii (ITK-25).

Kon ¢popmupyemoii KosnyecTBo MaxkcumanbHoe Cpox
Conep:xaHue 3a1aHus N
KOMIIeTeHIIMH MEPONPHUATHI | KOJIMYECTBO 0aJVI0B | MPeIoCTaABJCHUS
Beoonwui onox
He npenycmotpen

Ocnoenoii 6nokK

OIIK-2 BrinmonHeHue u 3amura B Teuermu cemectpa
8 40 B pamMKax yueOHOro
[K-25 a00paTOpHBIX paboT
pacrucanus
[locnennee 3anarue
OIIK-2 .
K-25 Urorossrit Tect No2 1 20 o yueOHOMY
paciucaHuio
Bcero 60
Bompoc 1 15
OIIK-2 K3aMeH Bompoc 2 15
TIK-25 JononHuTenbHbIe 10
BOIIPOCHI
Bcero: 40
HTroro: 100
Jlononnumenvholit 610K
OIIK-2 Pewenme a1 1 20 Ilo cornmacoBanmro ¢
I1K-25 A MIperoiaBaTeieM

[lIkana oreHUBaHUS B paMKax OalsIbHO-peUTUHIoBOM cucteMbl MAI'Y: «2» - 60 6aioB
u MeHee, «3» - 61-80 6amnoB, «4» - 81-90 6amios, «5» - 91-100 6aiioB.



