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4 | JucuumimHa (MOIYJIb) YucaeHHbIe METOBI
5 | ®opma oOyueHus 3a04Has
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2. Ilepeyenb KoMneTeHUIMT

- CIIOCOOHOCTh HCHOJIb30BaTh OCHOBHEIE 3aKOHEI CCTCCTBCHHOHAYYHbIX AWCHUILJIMH B

HpO(l) €CCHOHAILHONU JI€ATEIbHOCTH ,

MNPpUMCHATL MCETOJAbl MATCMATHYCCKOI'O aHaliuda U

MOJIEIMPOBAHMS, TEOPETUUECKOr0 U IKCIepuMeHTaabHoro uccienoanus (OI1K-2).




3. KpuTtepuu u noka3areii OlleHUBAHUSI KOMIIeTEeHLMIi HA Pa3JIMYHBIX ITanax ux ppopMUpoOBaHUs

Irtan popmupoBanus

KpnTepml M NOKA3aTeJ Iy OEeHNBAHUS KOMIIeTeHIMH

DopMBbI KOHTPOJIS

dopmupyemasi
KOMIIeTeHInH (pa3aesl, ¢ OpMHUPOBAHHOCTH
KOMIIeTeHIUs 3HaTh: YMmern: Buaners: .
TeMbl JUCIUILIHHbI) KOMIeTeHIMii
KJIACCU(PUKAIMIO U UICTOYHUKH
MOTPENIHOCTEH, HOHATHS BBIYUCIIATH a0COTIOTHYIO U
a0COJIFOTHOW M OTHOCHTENIbHON OTHOCUTEJIbHYIO TIOTPELIHO
MOTPENIHOCTeH, 3Havaue udpbt CTU IPUOIMKEHHOTO YHCIIa,
ONeMEeHTBI TeOpUU YHCIIa; CIIOCOObI ONpeAeICHUS OIIPEJIETIATh YUCIIO BEPHBIX 3HAKOB | OCHOBHBIM NOHATHHHBIM
P OIIK-2 ’ pelt P P Konrtponbhas padora Nel
MOTPELTHOCTEH. Y1Clla BEPHBIX 3HAKOB, NPUOJIM>KEHHOTO YNCTIa, BEIYUCIATE | amapaTtom
MOTPENIHOCTEH apu(METHUECKIX aOCOJIIOTHYIO M OTHOCHTENIbHYIO
onepauuii; MOHATHE NPSMON U MOTPELTHOCTH apU(PMETHIECKUX
00patHoOI 337124 TCOPUH onepauui
MOrPENTHOCTEN.
Bup! unCIIeHHBIX METOIOB
. OmnpenensTe IPUMEHUMOCTD
peLIeHNs CUCTEM JIMHEHHBIX
. YHCIEHHOTO METO/Ia K PELICHUIO
anredpanvecKknux ypaBHEHUH 1 o
KOHKPETHOM CHCTEMBI, HAXOIUTh .
UmcrieHHBIE METOIBI YCIIOBHSI UX IPUMEHEHHS, YCIIOBHS OCHOBHBIM MOHSITHHHBIM Konrponbhas padora Ne2,
OIIK-2 peuwienne CJIAY ¢ noMomipto
pemennst CJIAY. CXOJUMOCTH UTEPALUOHHBIX arnapaTrom naboparopHast pabora Ne2
YHCJIEHHBIX METOJIOB U
METO/I0B, OCHOBHBIE JTaIIbI
peann30BbIBATh X C TIOMOIIBIO
UCIIOJIb30BAHUS YMCIEHHBIX KOMIIbIOTEPHBIX CpEICTE
MetoJ0B pemenus CJIAY p P
CriocoObl JIOKaIU3aIKi KOpHEH
HEJIMHEIHBIX ypaBHEeHUH, crioco0sl | [IpoBOaUTE JTOKaIH3aMIO KOPHEH,
N YHCJIEHHOTO PEIICHHSI HETMHEHHBIX | MPUMEHSTh YUCICHHBIE METOBI JJIs N
Pemenne HenmHENHBIX o . s OCHOBHBIM MOHATUHHBIM
ABHCHMI OIIK-2 YpaBHEHHH, OCHOBHBIE 3TaIlbl PCIICHU HEMHCHHBIX ypasreruit | - Jlaboparopnas pabora Nel
M ' WCIIOJIb30BAaHUS YHCIEHHBIX Y pEATM30BBIBATh UX C TOMOIIIBIO P
METO/IOB PEIICHHS HEMTMHEHHBIX KOMIIBIOTEPHBIX CPE/CTB.
YypaBHEHUI
CriocoOb! MHTEPIOINPOBAHUS U
npubkeHns: pyHKOui, odiactu n
YCIIOBHSI X UCIIOJIb30BaHMS, Peann3oBbIBaTH METOMBI
N OIIpeJeTICHUs] OCHOBHBIX TEPMUHOB, | MHTEPIIOJIMPOBAHUS U OCHOBHBIM MOHATUHHBIM JlaGoparopHsie paboTsl Ne
[Mpubnmxenne GyHKIHA. OIIK-2 pen P ’ p p . parop P
UCIIOJIb3YEMBIX B 3TUX METOJAX npuOIvKenust GyHKuuii ¢ annapaTom 3-5
(MHTEpNOALMOHHBIH MHOTOWICH, MIOMOIIBIO KOMITBIOTEPHBIX CPEICTB
CETKa, 11ar HHTEPIIOJUPOBAHUS U
T.I1.)
Yucnennoe METO/Ibl YHCIICHHOTO ITprMeHSTh METO/IbI YUCIICHHOTO OCHOBHBIM MOHATHUHHBIM
OIIK-2 P A Jlaboparophnas pabora Ne6

UHTETPUPOBAHUE.

WHTErPUPOBAHUS U ONIPEICICHUS

WHTCTPUPOBAHUSA IJII BBIYUCIICHU ST

anmapaTom




Irtan popmupoBanus

KpnTepml M NOKAa3aTeJ Iy ONeHNBAHUS KOMIIeTeHIMH

DopMBbI KOHTPOJIS

dopmupyemasi
KOMIIeTeHINH (pa3aensl, c¢OpMHUPOBAHHOCTH
KOMIIeTeHI s 3HaTh: YMern: Baapers: .
TeMbl JUCHHUILIHHDI) KOMIeTeHIMii
OCHOBHBIX TEPMHHOB, UHTETPAIOB U PealM30BbIBATh UX C
HCIIOJIb3YEMBIX B 3TUX METOJAX MIOMOIIIbI0 KOMITBIOTEPHBIX CPEICTB
OCHOBHBIE IOHATUS, UCIIOIb3yEMBIE
B METOJAX YUCICHHOTO PELICHUS
ONY (morpemrHocTh
anIpoKCUMAaLUU, PA3HOCTHBIE
CXEMBI H T.II.)
Knaccudukaruro dncieHHbIX
METOJI0B penieHus 3agaun Komru IIprMeHATH METOBI YHCIEHHOTO
MeTozs! 4UCIEHHOTO OIK-2 st OAY nepBoro nopsiaxa. peuenust OJ1Y u peanus3oBbIBaTh OCHOBHBIM NOHATHHHBIM JlaboparopHsie paboThI

peuwenust OY.

PazHocTHBIE MeTOIBI pemeHNUs
3agaun Komu mns OJ1Y mepBoro
nopsika (Meron Jiinepa, Pynre-
KyTTBI BTOpOr0 NOpsAKAa TOYHOCTH,
MHOTOIIIArOBBIE CXeMbl Aamca. )
Pa3HoCTHBIE CXEeMBI pelIeH s
KkpaeBo#t 3agaun OJlY BTOpOrO
HOpAAKa.

UX C MOMOIIBIO KOMITBIOTEPHBIX
CpencTB

afnmnaparoMm

Ne7-8




4. Kpurepun u mkaiabl olieHUBaHUs

4.1. Tectbl
Hrorossliii Tect Nel
[IpoiieHT mpaBUIbHBIX OTBETOB o 50 50-65 66-80 | 81-100
KonndecTtBo 6aioB 3a penieHHbIA TECT 0 10-19 20-28 29-40

Hrorosslii Tect Ne2
[IporieHT npaBUIBHBIX OTBETOB o 50 50-65 66-80 | 81-100
KonnuecTBo 6anioB 3a pelieHHbIN TeCT 0 10-13 14-16 17-20

4.2. KonrtpoJsbHas padorTa
3a KaXXa0€ 3a1aHUEC BbICTABJIAACTCA:
6 0a/10B — 33/1aHME TIOJTHOCTBIO PEIIEHO BEPHO,
3 0as1a — X0/ peleHus MPaBUIIbHBIN, HO €CTh BRIYMCIUTEIbHBIE OIIHOKH,
0 6ayy10B — 331aHKE HE BBHITIOJIHEHO UJIH PELICHO HE BEPHO.

MaxkcumanbHOE KOJIMYECTBO OAJIIOB:
1-1 koHTpobHadA- 42 GanIa
2-s1 KOHTpoJIbHAsA — 18 Dan10B

4.3. 3amwura 1a00opaTopHOii padoThI
3amuTa 1a60paTOPHBIX pabOT BKIOYAET
— crady HeoOXOIMMOT'0 TEOPETUYECKOr0 MUHUMYMa ISl BBITTOJTHEHHS pa0oThI (3 Oanma);
— Cl1auy BBIIOJIHEHHOM o0y4Jaronumcsi paboThl B MOJHOM o0beMe (2 Gara).

MaxkcumaabHOE KOJIMYeCTBO 3a JabopaTopHyto paboTy 5 6anos.

4.4. Pemenue 3a1a4
20 6anJ10B — Bce MPeAJIOKEHHBIE 331a4d PeUIeHbl 0e3 OO0k,
15 6amnnoB — oOyuaromuiics 6€3 ommOoK pemi He MeHee 85% peKOMeH0BaHHBIX 3a]1a4,
10 6amnoB — oOyuarommiics pemui 6e3 omuooK He MeHee 65% peKOMEeH0BaHHBIX 3a/1a4,
5 6anoB — oOyuatomuiics pemna 6e3 omubok He MmeHee 50% 3amanuid,
0 6annoB — oOyuaromuiics BepHO pemui Menee 25% 3anaHuil.

5. TunoBble KOHTPOJIbHBbIE 3aJaHUS M METOAMYECKHE MAaTepuaibl, ONpelesoniue
npoueaAypbl OLEHUBAHUSI 3HAHUH, yYMeHMii, HAaBBIKOB H (WJHM) ONBbITA JAeATEJbHOCTH,
XapaKTepu3ywIux 3Tanbl (OPMUPOBAHUS KOMIETeHUMiIi B mpouecce OCBOEHUS
o0pa3oBaTe/IbHOI MPOrpamMMblI

5.1. Tunosble 3a1aHus 1JI51 KOHTPOJIbHBIX padoT:
5.1.1. KonrpoabHasi padora Nel o Teme «j1eMeHThI TEOPUH NOT PEHIHOCTEi»:

1. Onpenenutpb, KaKOE paBEHCTBO TOYHEE.
V44 =6.63; %: 0.463 -

2. OKpyrauTh COMHHUTENBHbIE I (PHI YKCIIa, OCTABUB BEPHbIEC 3HAKHU:
a) B y3koM cmbiciie: a=17.2834; §=0.3%
0) B mpoKkoM cMeicie: a=6.425710.0024
Onpenenuts aGCOMOTHYIO OTPEIIHOCTD Pe3yIbTaTa.
3. Haiitu npenenbHbIe aOCOMOTHBIE U OTHOCUTEIBHBIE MTOTPEITHOCTH YHCEIT, €CJIM OHU UMEIOT TOJIBKO
BEpHBIC ITUQPHL:
a) B y3KOM cMbIcie: a=3.751
0) B mmpokoM cmeiciie: a=0.537



4. BblUUCIUTDH U ONPEAEIUTh IOIPELIHOCTD PE3yJIbTaTa:

b
a)X=f—

\/E )
a=3.85+0.01, »=2.043540.0004, ¢=962.610.1
(a+b)c ?
6) X :( j ,
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. KoutpoJuabHas padora Ne2 no treme «HUucsennbie meToabl pemienus CJIAY
(MccieqoBaHHE CXOAMMOCTH METO0B)»:
Martpuna cucremsl onpenensierca popmyinoit 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 cX0AMMOCTb MeTOAO0B k06U u 3eiaens. OnpeaesnuTs NpU KaKuX T METOA
IIPOCTOM UTEPALIMH CXOAUTCS.

5.2. Tumnosble 3aaHus 1JI5 JA00PATOPHBIX PadoT
JlaGoparopnas padora Nel

3aganue: Peumts ypaBHerue f(x)=0 ¢ TOYHOCTBIO £=10 CIEIYIOLNMH METONAMH:
Bapmant 1, 5, 9, 13, 17, 21, 25, 29 - Meron xopa
Bapuanr 2, 6, 10, 14, 18, 22, 26,30 - Meroz kacaTenbHbIX
Bapuanr 3,7, 11, 15, 19, 23, 27 - Metoa cekymmx
Bapuanr 4, 8, 12, 16, 20, 24, 28 - KomOuHHpOBaHHBIA METOJT XOP/ M KaCATEIbHBIX
CpaBHUTH MOJTYYEHHOE PEIIEHUE C PEIICHUEM, MOJYYEHHBIM C TOMOIIBIO BCTPOECHHON
¢ynknueir MathCAD root.

BapuaHTbel HHAMBUAYAJIBHBIX 3aJaHUN

Ne BapuanTa fx)
I mm—J;
X
2 2n(x) - T +1
2
3 I=x_ 3cos (4x )
X

JlaGoparopnasi padora Ne2.
3ananue:
1. Haiitu pemenue cucrembl Ax=b (Brruucisisi B MathCAD’e o6patHyto MaTpuily A™Mmo
dopmysne x = A™'b.
2. Haiitu npubaukeHHOE pelIeHuEe CHCTEMbI HTEPAIIMOHHBIM METOJIOM C TOYHOCTHIO €=1 0.
Bapuanr 1,9, 17, 25 - meron SIkoOu, MeTO1 MUHUMAJIBHBIX HEBSI30K
Bapuanr 2, 10, 18, 26 - metox 3eiiens, METO/ CONPSXKEHHBIX TPaIMEHTOB
Bapuanr 3, 11, 19, 27 - MeToz penakcaiuu; METOJl MUHUMAJIbHBIX HEBSI30K
Bapuanrt 4, 12, 20, 28 - MeToJ IpOCTBIX UTEPALIHil; METO/ CONPSKEHHBIX IPAUEHTOB



Bapuanr 5, 13, 21, 29 - Mmeton SIkoOu, METOMT COMPSDKEHHBIX TPaEHTOB
Bapuanr 6, 14, 22, 30 - meton 3eiiens, METOl MUHUMAJIbHBIX HEBSI30K
Bapuanr 7, 15, 23 - MeToz penakcaiuu; METOJl CONMPSKEHHBIX TPATUEHTOB
Bapuanrt 8, 16, 24 - MeTOA IPOCTHIX UTEPALIU; METOJ MUHUMAJIbHBIX HEBSI30K

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

D=(1342 0,432 -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

JlaGoparopnasi padora 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 MHAUBHIYAJIBLHBIX 32IaHUH

sapwanna /o a | b

1 S22 (5-x) 2 5

> e 9 | 9
(3+x°)

3 1027 (x° -2x+1) 2 2

JlabopaTopHnasi pabota Ne4

Tema. UHTEprIONAIIMOHHBIA KYOUYECKUI CILIAiH.

3apanme: IlocTpouTh MHTEPHOJALMOHHBIM KyOMuUecKuil cnjaiH i (QyHKIUM, 3a7aHHOM
TabJIuLe, 1 HallTH €ro 3HaueHue B YKa3aHHOH Touke. J[J1s peneHust CUCTeMBbl alre0pandeckux
YpaBHEHUH PUMEHUTH METO MPOTrOHKHU.

BapuaHThl HHAMBUAYAIbHBIX 32aHHIi.

Homep 1 2 3 4 5 6 7
BapHaHTa
Xk Vi D43 Vi Vi D43 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 ]0.4053 |0.4586
0.47 0.6250 | 1.600 |0.4529 [0.4875 |1.112 10.4382 [0.5080
0.52 0.5945 |1.682 ]0.4969 |0.5438 |1.138 10.4777 |0.5726
0.56 0.5712 |1.751 |0.5312 |0.5897 |1.161 |0.5080 |0.6269




0.64 0.5273 11.896 [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 04916 |2.034 |0.6518 |0.7712 |1.263 |0.6107 |0.8595
X: 0.41 042 0.40 0.45 0.49 0.53 0.54

JlaGoparopnasi pabota Ne5

Tema. [Tpubnmxenne QyHkuMiA, 3aJaHHBIX TaOIMIIEH, IO METOly HAUMEHBIINX KBaIPaTOB.
3amanue: MeTonOM HauMMEHBIIMX KBaApaToB IOCTPOUTh MHOTOWIEH BTOpPOMl CTeleHw,
aNIpPOKCUMUPYIOUINHA (YHKIINIO, 3aJaHHYI0 TaOJIMYHO, TOCTPOUTH I'paduK.

BapuaHThl MHAUBHAYAJIBHBIX 32/IaHHUH.

Howmep 1 2 3 4 5 6 7
BapuaHTa
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 [04111
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

JlaGoparopnasi padora Ne6

Tema: IIpuGnuxxeHHOE BBIUMCICHME ONPEECIEHHOTO MHTErpaja C MOMOIIbI0 KBaJIPaTyPHBIX
¢dopmy.

b n
J= J.f(x)dx =J, +R, ,roe J, = ZCkf(xk)
a k=0

3aganme:

1) Bpiuuciuth 3HaueHus J, [ pPa3IMUYHBIX 3HAYEHUU n=2k, k=1,...,6 10 3amaHHOH
KBaIpaTypHOH dopmyiie:

Bapuanr 1, 4, 7,10, 13,16, 19, 22, 25, 28 - 06001meHHbIe (HOPMYJIBI TPIMOYTOJILHUKOB
Bapuanr 2, 5, 8, 11, 14, 17, 20, 23, 26, 29 - 00061meHHbIe (HOPMYJIIBI Tparennit
Bapuanr 3, 6,9, 12, 15, 18, 21, 24, 27, 30 - 06061mennsie popmysl CumiicoHna

2) Bpluucaute 3HadyeHue J, MO KBaApaTypHOH (opMysie HHTEPHOIALHUOHHOIO THUMA IpH
3aJJaHHOM 3HAYEHHH 71.

3) Beruucnuths 3HaueHue J, Ui pa3aMuYHBIX 3HadeHWi n=1,...,8 Mo kBagpaTypHOU (opmyre
l'aycca.

JuemeHTHI hopmyasl ['aycca

n i t Ci

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
32 +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




n i ti Ci

71 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
7,2 +0.79666648 0.22238104
0,3 +0.52553242 | 0.31370664
54 | +0.18343464 | 0.36268378

BapuaHTbl HHAMBUAYAIbHBIX 32aHHIii.

Howmep fx) a b

BAPUAHT

a

1 1 1 4

2zt +1

2 le( x+2) 0.5 2
X

3 sth(2 %) 0.5 3
xi

JlabopaTopnasi pabota Ne7

Tema: Yncnennoe pemenue 3amaun Komm mms OY mepBoro mopsiaka ¢ MOMOIIBIO OJHOIIATOBBIX U
MHOIOIIArOBBIX Pa3HOCTHBIX CXEM
3ananue: Haiiti npuOmmxeHHble pemenus 3agaun Ko,

w' = Flxu) w0)=0

s

4
Ha orpeske [0, 1] ¢ TounocTero O(10™), HCTIONB3YS OJTMH U3 YETHIPEX METOIOB:

Bapuant Meron

1,5,9,13,17,21,2529 | mpocredimmii MeTton Oinepa MEPBOro IMOPAIKA
TOYHOCTH,

2,6,10,14,18,22,26,30 | MomuduIMpoBaHHBIA  MeTOJ OJiiiepa  BTOPOTO
TOPSIKA,

3,7,11,15,19, 23,27 meton Pynre-KyTTsl BTOporo nopsijika,

4,8,12,16,20, 24, 28 SIBHBII MeTO/1 AfjaMca BTOPOTo MOpsKa,

O1eHUTH TOrPENIHOCTb MPUOIMKEHHOTO PEIeH s 1Mo MeToay PyHre:

||u _h” " s — v
2% -1
TJ1e y;- NpUOIIMKEHHOE pellieHHe, MTOTyYeHHOE C IaroM /1, a - OPsIIOK TOYHOCTH METO/Ia.

BapuaHThbl HHAMBUAYAJIbHBIX 32aHHIi.

Homep
BapuaHTa Sx,0)
1
t:-::-s[x+u) + 5[;{ —u]
2

06 sinx—12u+1
3 0.5

1-sinfu +2x) +

2+ x




JlaGoparopnasi pabora Ne§

Tema: YucnenHoe pelieHue KpaeBOW 3afadd il OOBIKHOBEHHOTO IU((EpeHIHATBHOr0 ypaBHEHHS
BTOPOT'O MOPAIKA.

3apanme: HaliTh npuOMMKEHHOE peElICHHWE JIBYXTOYCYHOW KpaeBOW 3ajjauv Uil JIMHEWHOTO
I depeHInaNTsHOT0 YpaBHEHHS BTOPOTO MOPSAKA B CAMOCONPSKEHHON opme:

(k(u ) —q(x)u=0

Ha otpeske [0, 2] ¢ KpaeBbIMU YCIOBHUSIMHU IIEPBOTO pOJIA:

u(0)=p,u(2)= p,

Bocrone30BaTeCsl TPEXTOYEUHOW PA3HOCTHOM CXEMOH BTOPOTO MOpsIKa ammpokcumanuu. s ee
pelIeHNs TPUMEHUTH METO/T TPOT OHKH.

BapuaHTBI HHIMBUAYAJIBHBIX 32JaHUIMA.

Homep k(x) q(x) i e
BapI/IaHTa
1 1+x° 0.5x 0 1

5.3. Tumnosoe TecToBOE 3a1aHueE
5.3.1. Hrorossbiii Tect Nel
1. IlpubGaHKEHHBIM YHCJIOM @ HA3bIBAETCS YUCIO0
d. HCE3HAYUTCIIbHO OTINYarwumiececs OT TOYHOI'oO 4YHuCia A n 3aMCHAKOIIECE €ro B
BBIYHCIICHUSIX
b. oTnHMuaromieecss OT TOYHOTO YUCHIA A U 3aMEHSIOIIee ero B BEIUUCICHHIX
C. HE3HAYUTEJIbHO OTJIMYAIoIIeecs: OT TOYHOTrO Yucia A
d. 3aMCHAIICC TOYHOC YUCIIO A B BBIYHCIICHUSX
2. OTHocuTebHasl OTPEIIHOCTHIO 02 HAXOAUTCH 1O popmyJie
a. 0a=sa-l4l

b. fa=I14—al
Y
e. 4Tl
.4l
d ““T la
3. 33}131—":1 aBa l'[pHﬁ.TIH)KCHHLIX qucjiaia ) . Torua npeaejabHas
a0COJII0THAS MOTPELIHOCTH PA3HOCTH YTHX YHCeJI PABHA...
a. 023
b. 0,17
c. 02
4. TlpenejabHasi a0COIOTHAS MOTPEIIHOCTH YUCJIA , Y KOTOpOro Bce nugpbI
BEPHBIC (B IUPOKOM CMBIC.TIe) paBHA...
a. 0,00001
b. 0,0001
c. 0,0005
d. 0,00005

5. Tpu uTepanuu Mo MeTOAY MNOJTOBUHHOTO J1eJIeHUS PH pellieHUU YPABHEHUS

¥ —454=0

Ha 0TPE3Ke [0;8] TPE6y10T nmocJIeA0BaTeJIbHOI'O BBIYUCJIICHUA 3HAYEHUI
(l)y}lK].ll/ll/[ f(x) :xz _45’4 B TOYKAaX...
2 =% 5=6 x=7



7.

a.

8.

o N=Y x,=6 x=7
R =4; x, =7, x,=6
OxuH U3 KopHeil ypapHennst X — 12X —4 =0 joxanusoBan Ha unTepBaie [2,5], Toraa

NP YTOYHEHHH 3TOT0 KOPHSI METO/I0M XOPJ 32 TOUYKY Y0 yauansmoro NpuOITHKeHUS
cjeayeT NPUHATD ...

a.

b.

c.

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

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

OTtaenurs (10KAIN30BaTh) KOPHU HEJIMHEHOT0 YPABHEHHUS - 3TO 3HAYHUT
a. pa30uTh BCIO 00JACTh AOMYCTUMBIX 3HAUEHUI HA OTPE3KH, B KAXKJIOM U3 KOTOPBIX
COAEPKUTCSI OAMH KOPEHb
b. pa30uTh BCIO 00J1aCTh JOMYCTUMBIX 3HAUEHUH HA OTPE3KHU, B KaXKJA0M U3 KOTOPBIX
COJIEP)KUTCSI HE MEHEE OJJTHOI'0 KOPHS
C. pa30uTh BCIO 00JIACTh JOMYCTUMBIX 3HAUEHUI Ha OTPE3KH, B KAYKAOM U3 KOTOPBIX
COZIEP)KUTCSI HE O0Jiee OJJTHOrO KOPHS
IIpy npuMeHeHHHM MeTOJAa KacaTeJbHbIX NPH BbIOOPe HAYAIBHOIO HNPHOJIMKEHHS
KOPHsI He00X01MMO PYKOBOJACTBOBAThLCS CJEIYIOIIUM NPABHJIOM: 32 HCXOJHYI0 TOYKY
cjieyeT BLIOMPATh TOT KOHell OTpe3ka [a, b], B koTopom
a. 3HaK (PYHKIIMM COBIIAJAET CO 3HAKOM BTOPOH MPOU3BOIHOM.
b. 3HaK QyHKIUHU HE COBIAAAET CO 3HAKOM BTOPOM MPOU3BOJHOM.
C. 3HaK (DyHKIIMM COBIAJAET CO 3HAKOM IIE€PBOM MPOU3BOIHOMN.
d. 3HaK QyHKIMHU HE COBIAAAET CO 3HAKOM IE€PBON IIPOU3BOJHOM.

10. UTepanMoHHBIN Mpouecc pelmieHusi CUCTEMbI JUHEHHBIX ajlredpanveckKux ypaBHeHMH

CX0aUTCs, €CJIU AJA HOPMBI MaTPHUIBbI II€pexoaa S BbINOJIHSIETCH yciaoBue...

2 ISI<1
b, IS1>1
.. IsI=1

11. Heo0xo1umMo0 pelIuTh CHCTEMY JHMHEHHBIX ajJredpanyeckux ypaBHEHHUHl ¢ TOYHOCTHIO

£>0. UTepanuoHHbIii IPOIECC PelIeHnsi CHCTEMbI POI0JIKAETCS, IOKA
max |x* - x| < ¢

a. 1=i=m
ntl _ .0
p, max R i
nTl _ .| —
. max Tt - x| = e

12. MeToabl, mMO3BOJSKOIIME 32 KOHEYHOE 4YHMCJI0 JACHCTBUI HAWTH TOYHOE pelleHue

CHCTEMBbI, €CJIM BXOJAHAs HWH(oOpManus 3aJaHA TOYHO M BBIYUCJICHHUS BeJHCh 0e3
OKPYIJIEHUI — 3TO

a. IIpsambie meTonbl

b. HWrepanmoHHbIE METOIBI

c. IlpubnmxeHHbIE METOIBI

Kuiou 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.

1.

5.3.2. HUrtorosslii Tect No2

Y=,

3anana TabauuHas GyHKIUSA



V|24 |8

Toraa HHTepHOJIHHI/IOHHLIﬁ MHOTI'O4YJICH, aHHPOKCI/IMI/IpleHII/Iﬁ Ty (l)yHK].ll/[lO PaB€H...

o P(x)=x"—x+2
b, P(x)=x"—2x+3
. P(x)=x>-3x+4
d. P(x)=x"—4x+5

=10).

2. 3anana tabanyHas QyHKIUA

X, |1 |2 |3

1

Vi |2 4 3
Torz[a ee JUHeHana AlllIPpOKCUM AUy 110 METOAY HAUMECHBIINX KBA/IpaTOB UMEET BU/I...
0,5x +2
b O,SX -1
0,5x +1

c.
3. Ecau annpoxcumMupymomas (PyHKIUSI COCTaBJIsIeTC U3 OT/AeJbHbIX MHOTOYJICHOB, KaK
NPaBUJIO0, OAMHAKOBON He0O/IbLIION CTeNneHH, ONpe/leIeHHBIX KaXKIbIi HA CBOEH 4acTH
oTpe3kKa [a, b], To Takas annpoKcUMaNUsl Ha3bIBAETCS
a. MurepnonumpoBaHue CIIaliHAMU
b. HurtepnonupoBaHue aaredpandecKuMyu MHOTOYJICHAMHU
c. Ilpubnmxenue smoupruyeckuMu GopMynaMu

4. 3anana radbanvHas QyHKIUsA i :f(x"):
X |1 |12 |3 |4 |5 |6 |7

o100 |2 (6 |5 (3 |1 |0

Torna ompenesieHHbI MHTerpaa 310l GyHKUUHM B npenenax or 1 10 7, BBIYHCIEHHBIN
MeTOI0M Tpamnenuii ¢ marom /2 =1 paBeH...

a. 19
b. 17
c. 13
d. 14

5. Ucnmoas3ys Mmeroa Jijiepa, HalWTH 3HavYeHHe (YHKOMM Yy, ompejeasemMo
dy

nuddepeHINATBLHBIM YPABHEHHEM dx Xy +2 npu HavyajabHoM ycaoBuu y(0)=1, mar
h=0,1. HaiiTi TOJIbKO y;:
a. 1,1
b. 14
c. 09
d 1,2
dy_ fx.¥)

6. HeoGxoammo pemmuTh ypaBHenune dx ¢ Tounocreio O(10*). Uemy paBen mar h,

eCJIn pa3l-[0CTl-[aﬂ cxeMa uMeert BTOpOﬁ HOpHIlOK TO'lHOCT]/I?
a. 107
b. 10™



c. 10!
d. 10

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

5.4. Bomnpocsl K 3a4eTy

1. Ponb yncneHHBIX METOOB.

2. VIcTOUHUKN U KJIacCU(UKALNS TOIPEIIHOCTEH.

3. AOcCoNOTHas U OTHOCHUTENbHAsI MOTPEHIHOCTU. JlecsiTuuHas 3amuch 4ucia. 3Havalas
udpa. Unciao BepHbIX 3HAKOB.

4. [TorpemHocts apupmernueckux omnepanuil. Ilpsmas u oOpatHas 3agauun  TEOpUH
IIOTPEIIHOCTEN.

3. Pemenue cucrem nmHeilHBIX anredpanueckux ypaBHeHuH. Ilpsimble Metonbl. Meton
l'aycca.

6. LU-paznoxenue Matpull. Pemenre TuHENHbBIX cucTeM ¢ momotnbio LU-pa3noxeHus.

7. OOpaleHue MaTpHil.

8. Pemenue cucreM JIMHEHHBIX ainredOpavyecKux ypaBHEHHMH. lTepanmoHHBIE METOMBI

pemennsi. Meroa fAxobu. Meton 3elinens. Kanonnueckass ¢popma. Merog mpocToit UTepamuu.
Merton penakcanuu.

9. CXxoauMOCTh CTallMOHAPHBIX UTEPALIMOHHBIX METO/IOB.

10.  OueHKHM CKOPOCTH CXOAMMOCTH CTallHOHAPHBIX METOJOB.

11.  HrepaunoHHbBlE METOABl BapUALlMOHHOIO TUNA. MeEToA MUHUMAaJIBHBIX HEBSA30K. MeTon
COIPSKEHHBIX I'PAIUECHTOB.

12.  PemreHne HenuHENHBIX ypaBHeHUN. JIokann3anus KopHeil. MeToq npocTol uTepanym.
13.  Pemenne HenuHeHbIX ypaBHeHud. Meton HeroToHa. Meron cekyimux.

14. Pemenne HenMHENHBIX ypaBHEHWH. METOJI MOJOBUHHOIO JelieHud. MeToa Xopa.
KoMOuHMpOBaHHBIM METO XOPJ M KacaTelbHBbIX.

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

16.  MurtepnonupoBaHue u npubmmxkenne Gpysxkuuil. Marepnonsuuonsas gopmyina HeroToHa.
17.  IlorpemHocTs HHTEPHOJALUOHHON (GOPMYIIBIL.

18. CruiaiiH-MHTEPIIOJMPOBAHUE:  WHTEPHOJIIIUOHHBIA ~ KyOWYeckud  crmaiiH. Merton
IIPOTOHKH.

19.  IIpubmmwxenue GyHKIU sMOupruueckuMu popMmynaMu. MeToa HauMEeHbIIUX KBaJPaTOB.
20.  YwucinenHoe wunterpuponanue. Ilpocreiimme kBagpaTypHble (opmyisl. Dopmyna
npsIMOYyTosIbHUKOB. @opmyna Tpanenuil. opmyna CuMiicoHa.

21.  Ksagpatrypubele (opMyibl HHTEPHOIALUMOHHOrO THUna. BeiBox ¢opmyn. OreHka
MOTPEUTHOCTEMN.

22.  KsanpatypHble popMyIibl HauBBICIIEH aredpandeckoil TOUHOCTH.

23. Knaccudukanust MmerooB urncieHHoro pemienust O/1Y.

24.  Meropn Diinepa. PazHocTHas cxema.

25.  Meroas! Pynre-Kytra Broporo nopsiaka TO4HOCTH.

26. MHoromarossle cxeMbl Aznamca: siBHble W HesBHble. HaxoxaeHue perieHuss HesBHOU

Pa3HOCTHOM cxeMbl Afamca.

27. Kpaessie 3amaun qyis OJ1Y 2-ro mopsiaka. Meroxa cTpenbObl.

28. Pasnoctubie cxembl mis kpaeBoil 3amaun OJlY 2-ro mopsiaka. [lpocreifmias 3amada.
Pa3HocTHas anmpokcumanus BTOPOM NIPOU3BOAHON. IIoCTpoeHHME TpexTouedHOW pa3HOCTHOHN
CXEMBI 2-T0 MOpPSAKA alllIPOKCUMALIUH.

29.  CXoauMocCTh TPEXTOUYEUHOH pa3HOCTHON CXEMBI.

30.  KpaeBsie ycioBus 2-ro v 3-ro poja.



TEXHOJIOI'MYECKASA KAPTA JUCHUITJIMHBbI

OCHOBHAS OBPA30OBATEJIBHAS ITPOT'PAMMA
09.03.02 UndopManiuOHHBIE CUCTEMbI M TEXHOJOTHH
Hanpasaennocts (mpoduisb) «I[IporpaMMHo-annapaTHbie KOMILIEKCHI»
(xom, HaTIpaBJIEHKUE, TPOQHIIH)

TEXHOJIOI'HYECKASA KAPTA

Mudp aucuunuasl mo PYIT | b1.b.21

Hucuummna | YucjeHHbIe METOIbI
Kypc [2 | cemectp | 3-4
Kadenpa | NHdopMaTHKHU ¥ BEIYHCIHTETbHOH TEXHHKH
@®.1.0. npenonaBarens, 3BaHUE, Maasiruaa Cpersiana HukosiaeBHA, KaHA. TEXH. HAYK, TOLEHT
JIOJDKHOCTB kadeapsl HHPOPMATHKH M BBIYMCIUTEJIBbHOH TEXHUKH
OGLL TPYIOEMKOCTbuyser | 72/2 | Kom-Bo cemectpoB 2 | ®opma kouTpons | 3auer
JIK ouiexcon | 6/4  [IP/CMogumen cew. | 1072 MBoswmeccen | 42 | CPC ogurencen. | 80/28

Komnerennuu o0yyammerocs, popMmupyemMsblie B pe3yJibTare 0CBOCHHUS TUCIHHIIJIMHBI:

- CIOCOOHOCTh ~ HMCIIONIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JMCUMIUIMH B
npoeccroHaIBHON NeATeIbHOCTH, IPUMEHITh METOIbI MaTEMaTHYECKOT0 aHaIN3a U MOJICJIMPOBAHMS,
TEOPETUYECKOr0 U 3KcrepuMenTanpHoro uccnegopanus (OIIK-2).

Kon ¢popmupyemoii KosmmuecrBo MaxkcumanbHoe Cpox
Conep:xaHue 3a1aHus .
KOMIeTeHIH MEePONPHUATHH | KOJIMYECTBO 0AJIJI0B | MPeA0CTaABJIEHHUS
Beoonuwuii 6nok
He npexgycmotpen

OcHogHOllL 010K

Pemrenne koHTpOIBbHOM
OIIK-2 pabobi(Nel 1 JF\)@Z) 2 60 K nauany ceccun
Bcero 60
OTIK-2 3auer (Firorossii Tecr Nel ) I 40 110 yuebHoMy
pacIrCaHHIO CECCUU
Bcero: 40
Hroro: 100
JononnumensHulit 610k
OIIK-2 Pemrenue 3amaq 1 20 To cornacosanmio ¢
MperoiaBaTeieM
Bcero: 20

[lIkana orieHUBaHUS B paMKax OaJlsIbHO-peUTUHIoBOM cucteMbl MAI'Y: «2» - 60 6amioB
u MeHee, «3» - 61-80 6amios, «4» - 81-90 6amios, «5» - 91-100 6anos.



TEXHOJIOI'MYECKASA KAPTA

Mudp aucuunuasl o PYIIT | b1.b.21

JucrunimHa | YucaeHHBIE METOABI
Kypce | 2-3 | ceMecTp | 4-5
Kadenpa | NudopMaTHKU M BEIYUCIUTEIbHON TEXHUKH
®.1.0. mpenonaBarens, 3BaHue, | Maabiruna Ceerjiana HukojsiaeBHA, KaH/I. TEXH. HAYK, IOIEHT
JIOJDKHOCTD kadeapsl HHPOPMATHKH M BHIYMCIUTEJIbHOH TEXHUKH
OO0 TPYAOEMKOCTbuyye/3ET | 36/1 | Kon-Bo cemectpoB | 2 | ®dopma KOHTPOJIS | 3aver
K ooumexcon | 6/2  P/CMosusmeccon | 10/8  MBosumexcon | 42 | CPC gume con | 80/52

Komnerenuuu odyuammerocsi, popmupyembie B pe3y/ibTare 0CBOCHHS JUCHUIIMHBI:

- CIIOCOOHOCTh ~ HCIIONIb30BaTh OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX JUCIMIUIMH B
npodecCuoHaNbHON AEATEIbHOCTH, TPUMEHATH METO/Ibl MAaTEMAaTHIECKOI0 aHaJIM3a U MOACIUPOBAHUS,
TEOPETUYECKOr0 U 3KcIepuMenHTanbHoro uccaegopanus (OIIK-2).

Kon ¢popmupyemoii KosnuyecTBo MaxkcumanbHoe Cpox
Conep:xaHue 3a1aHus N
KOMIIETeHIIHH MepPONPHATHI | KOJIMYECTBO 0AJVIOB | NMpeAoCcTABJIeHHUs

Beoonwtii onok

He npenycmotpen

Ocnoenoii 1ok

JlaGoparopHbie
OIIK-2 paGOTILI (NEl-S) 8 40 K nauany ceccun
OTIK-2 Virorosiii Tecr Ne2 I 20 Tlo yueGromy
pacIrCaHHIO CECCUU
Bcero: 60
Bompoc 1 15
OITK-2 3auer Bompoc 2 15 o yueOHOMY
JlonoaHuTEbHBIE 10 pacIHCaHHIO CECCUU
BOTIPOCEI
Bcero: 40
HUroro: 100
Jlononnumenvholit 610k
OIIK-2 Pemenue 3amau 1 20 Ho cornacosanmio ¢
MIperoiaBaTeneM
Bcero: 20

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




