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OLIEHOYHBIE CPEJICTBA JIUISI IPOBEJEHUSI TPOMEKYTOUYHOM
ATTECTALIMY OB YYAIOUIMXCS MO JUCHUTIIMHE (MOYJIIO)

1. OO0umme cBegeHus
1 | Kadenpa WMHubopMaTHKU U BRIYUCIUTEIHHON TEXHUKH
2 | HanpaBieHue NoaroToBKH 09.03.02 MHpopMaliiOHHbIE CUCTEMBI U TEXHOJIOTUU
3 | Hanpassiennocts (nmpoduib) | IIporpaMMHoO-annapaTHble KOMILUIEKCHI
4 | Iucuunmnaa (MOynb) YUucneHHbIe METOJbI
5 | ®opma oOyueHus O4Hast
6 | I'on HaGopa 2018
2. IlepeyeHs KOMIETEHIUI

- CIIOCOOHOCTb HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX TUCLUIUIMH B
npo(eCcCUOHATIBHON JeSITEeNbHOCTH, NPUMEHATh METOJbl MaTeMaTHYECKOro aHajau3a u
MOJIEIMPOBAHMSI, TEOPETUUECKOr0 U IKCIepUMeHTaabHoro uccienosanus (OIIK-2).




3. Kpurtepuu u noka3areii OlleHUBAHUSI KOMIIeTEeHIIMIi HA Pa3JIMYHBIX 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, 3Havanue udpbI CTU TIPUOIMKEHHOTO YHCIIa,
ONeMeHTBI Teopun YHCIIa; CIIOCOObI ONIpEeAeICHUS OTIPEJIETIATh YUCIIO BEPHBIX 3HAKOB | OCHOBHBIM NMOHATHHHBIM
P OIIK-2 ’ pelt P P Konrtposnbhas padora Nel
MOTPELTHOCTEH. Y1Clla BEPHBIX 3HAKOB, NPUOJIMIKEHHOTO YNCIIa, BEIYUCIATE | amapaTtom
MOTPEIIHOCTEH apu(pMETHUECKIX aOCOJIIOTHYIO M OTHOCHTENIbHYIO
onepauuii; MOHATHE NIPSAMON 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 .
UmcrieHHBIE METO/IBI YCIIOBHSI UX IPUMEHEHHS, YCIOBHS OCHOBHBIM MOHSITHHHBIM Konrponbshas padora Ne2,
OIIK-2 peuienune CJIAY ¢ noMomipio
pemennst CJIAY. CXOJUMOCTH UTEPALUOHHBIX arnapaTromM Jlaboparopras padora Ne2
YHCIIEHHBIX METOJIOB U
METO/I0B, OCHOBHBIE ITAIIBI
peaIn30BBIBATh UX C TOMOIIBIO
WCIIOJIb30BaHUS YHCIEHHBIX KOMITBIOTEPHBIX CPEICTE
MeToJ0B pemieHusa CJIAY p p
Crioco0bl JIoKanu3ayu KOpHen
HENWHEIHBIX ypaBHEHUH, criocoOsl | [IpoBOOUTE JTOKaTH3aMIO KOPHEH,
N YHCJIEHHOTO PEIICHHsI HETMHEHHBIX | MPUMEHSTh YUCICHHBIE METOBI AJIs N
Pemenne HenuHENHBIX N . N OCHOBHBIM MOHATUHHBIM
ABHCH OIIK-2 YpaBHEHUH, OCHOBHBIE 3TaIlbI pELICHUS] HEIMHEWHBIX YPABHEHUH ANTADATOM JlaGoparopHnas padota Nel
M ' UCIIOJIb30BAHUS YHCIIEHHBIX U pEaTM30BbIBATh UX C IOMOIIIBIO P
METOJIOB PEIICHHsI HEMMHEHHbBIX KOMIIBIOTEPHBIX CPEICTB.
YpaBHEHUHI
CriocoOb! MHTEPIOINPOBAHUS U
npubkeHns pyHKOui, odactu u
YCIIOBHSI X UCIIOJIb30BaHMS, Peanm3oBbIBaTH METOMBI
. OTIpe/ieTICHHUs] OCHOBHBIX TEPMHUHOB, | MHTEPIIOJIUPOBAHUS U OCHOBHBIM MOHSTHHHBIM Jlabopartopasie paboTsr Ne
[pubmxenne GyHKIUH. OIIK-2 e P ’ p p N paTop P
HCIIOJIB3YEMBIX B 3TUX METOJax npubmKenus GpyHKuuii ¢ anrmapaTom 3-5
(MHTEpIIONALMOHHBI MHOTOWICH, MIOMOIIBI0 KOMITBIOTEPHBIX CPEICTB
CeTKa, [1ar HHTEPIIOJINPOBAHUS U
T.I1.)
METO/Ibl YHUCIICHHOTO ITprMeHSTh METO/IbI YUCIICHHOTO N
Yucnennoe OCHOBHBIM MOHATUHHBIM
OIIK-2 HWHTETPUPOBAHUS U OTIPEICTICHHS WHTETPUPOBAHUS [ BEIUMCIICHUS Jlaboparopnas pabora Ne6
UHTETPUPOBAHUE. annapaTom

OCHOBHBIX TEPMHUHOB,

HWHTCTPAJIOB U pEAIM30BBIBATL UX C




Irtan popmupoBanus
KOMIIeTeHIIMH (pa3ebl,
TeMbI IMCHHUILIHHBI)

dopmupyemasi
KOMIIeTeHI s

KpnTepml M NOKAa3aTeJ Iy ONeHNBAHUS KOMIIeTeHIMH

3HaTh:

YMmerh:

Baapern:

DopMBbI KOHTPOJIA
c¢()OpMHUPOBAHHOCTH
KOMIIeTeHIM i

HCIIOJIB3YEMBIX B 9TUX METOaX

TIOMOIIBIO KOMIIbIOTEPHBIX CPEACTB

Merto1p! YNCIICHHOTO
peuenust OJ1Y.

OCHOBHBIE IOHSTHS, HCIIOJIb3YeMbIe
B METOJJax YHCIEHHOTO PEIICHUs
ONY (morpemrHocTh
anMpoKCUMAIUH, PA3HOCTHBIC
CXEMBI H T.II.)

Knaccudukaruro yncineHHbIX
METO/I0B pemieHus 3agaun Komm
i OY nepBoro nopsiaka.
PazHocTHBIE MEeTOIBI pemIeHNs
3anaun Ko mig O1Y nepsoro
nopsika (meron Jiinepa, Pynre-
KytTbI BTOpOro nopsiaka TOYHOCTH,
MHOTOIIArOBbIE CXeMbl Aamca. )
Pa3HOCTHBIE CXEMBI peHIeHUS
KkpaeBo#t 3agaun OJlY BTOpOrO
opsIKa.

IIprMeHsATH METOBI YHCIEHHOTO
pewenust OJ1Y u peanus3oBbIBaTh
UX C IIOMOIIbI0 KOMITBIOTEPHBIX
CpencTB

OCHOBHBIM ITOHSITUHHBIM
afrmaparoMm

Wrorossriii Tecr,
nabopaTopHble paboThI
Ne7-8




4. Kpurepun u mkaiabl olieHUBaHUs

4.1. Tectsl
HToroBmlii Tect
[IporieHT npaBUIbHBIX OTBETOB o 50 50-65 66-80 | 81-100
KonnuecTBo 6aioB 3a pelIeHHbIN TecT 0 10-19 20-28 | 29-40

4.2. KonTtpoJsbHas paboTa
3a KaXXa0€ 3a1aHUEC BbICTABJIACTCA:
2 0asJ1a — 3aJaHUE TTOJTHOCTBIO PEIIEHO BEPHO,
1 6an — xof peueHus NpaBUIbHBIN, HO €CTh BBIYHCIUTEIbHbBIE OLIHOKH,
0 6ayy10B — 331aHKE HE BBHITIOJIHEHO UJIM PELICHO HE BEPHO.

MaxkcumanbHOE KOJIMYECTBO OAJIIOB:
1-1 koHTpobHasA- 14 OamioB
2-1 KOHTpOJIbHas — 6 6aJI0B

4.3. 3amwura 1a0opaTopHOii padoThI
3amura J1JabopaTOpHBIX pabOT BKIIIOYAET
— cllayy Heo0XO0JUMOr0 TEOPETUYECKOI0 MUHUMYMa JIJIsl BBIIIOJIHEHUs pa0oThl (3 Oainia);
— Cl1auy BBINMOJIHEHHOM o0y4Jaronumcsi paboThl B MOJHOM o0beMe (2 Gara).
MakcuManbHOE KOJMYECTBO 3a JIA0OpaTOpHYIO paboTy 5 6a10B.

4.4. Pemenue 3a1a4
20 6anJ10B — Bce MPeAJIOKEHHBIE 331a4l PeUIeHbl 0e3 OmHOOoK,
15 6annnoB — oOy4aromuiics 6€3 ommOoK pemmi He MeHee 85% peKoMeHI0BaHHbIX 3a/1aY,
10 6amnoB — oOyuaromuiics pemmi 6e3 omuooK He MeHee 65% peKOMeHI0BaHHBIX 3a/1a4,
5 0an0B — oOyuatomuiics pemna 6e3 omuook He MmeHee 50% 3amanuid,
0 6annoB — oOyuaromuiics BepHO pemui Menee 25% 3anaHuil.

5. TunoBble KOHTPOJIbHBbIE 33JaHUS M METOAMYECKHE MAaTepuaybl, ONpeaesAolIue
npoueaAypbl OLEHUBAHUSI 3HAHUH, yYMeHMii, HAaBBIKOB M (WJHM) ONBITA JAeATEJIbHOCTH,
XapaKTepu3ywuux 3Tanbl (OPMHUPOBAHUS KOMIETeHUMiIi B Tmpouecce OCBOEHUS
o0pa3oBaTe/IbHOI MPOrpamMMblI

5.1. TunoBble 3a1aHus 1JIs1 KOHTPOJIbHBIX padoT:
5.1.1. KonrpoabHasi padora Nel no Teme «j1eMeHThI TEOPHH NOT PEIIHOCTEi»:
1. OHpe,Z[eJ'II/ITL, KaKOC€ paBCHCTBO TOYHCC.
V44 =6.635 19 _ ) 43 -
41

2. OKpyrauTh COMHHUTENBHbIE I (PHI YKCIIa, OCTABUB BEPHbIEC 3HAKHU:
a) B y3koM cmbiciie: a=17.2834; §=0.3%
0) B mpokoM cmeiciie: a=6.425710.0024
Onpenenuts aGCOMOTHYIO MOTPEIIHOCTD Pe3yIbTaTa.
3. Haiitu npenenbHble aOCOIIOTHBIE M OTHOCUTEIbHBIE MOTPEIIHOCTH YHCE, €CITH OHU MMEIOT TOJIBKO
BEpHbIE HU(PBL:
a) B y3KOM cMbIcie: a=3.751
0) B mmpokoM cmeicie: a=0.537
4. BBIYUCIUTH U OIPEACTUTH HOTPEIHOCTh PE3yJIbTaTa:

ab
a)X:%,

a=3.8510.01, 5#=2.0435£0.0004, c=962.610.1



G)Xz((a+b)cj2’
m-—n

a=4.310.05, b=17.21+0.02, ¢=8.240.05, m=12.417+0.003, n=8.37£0.005

5.1.2. KourtpoanHas pa6ora Ne2 no teme «Huciaenubie MeToabl pemenuss CJIAY
(MccieqoBaHHE CXOAMMOCTH METO0B)»:
Martpuna cucremsl onpenensiercs 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 SIkoOu u 3eiiaens. OnpeaesuTs NpU KaKUX T METOA
IIPOCTOM UTEPALIMH CXOIUTCS.

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

3aganue: Peumts ypaBHenue f(x)=0 ¢ TOYHOCTBIO £=10 CIEIYIOLNMH METONAMH:
Bapumanrt 1, 5, 9, 13, 17, 21, 25, 29 - Meron xopa
Bapuanr 2, 6, 10, 14, 18, 22, 26,30 - Merop kacaTenbHbIX
Bapuanr 3,7, 11, 15, 19, 23, 27 - Metoa cekymmx
Bapuanr 4, 8, 12, 16, 20, 24, 28 - KomOuHHpOBaHHBINA METOJT XOP/ M KaCaTEIbHBIX
CpaBHUTD MTOITYYEHHOE PELLIEHUE C PEIIEHUEM, [TOTYYEHHBIM C IIOMOLIbI0 BCTPOEHHOM
¢ynknueir MathCAD root.

BapuaHTbl ”HAMBUAYAJIBHBIX 3aJaHUN

Ne BapuanTa fx)
I In(x) — iz
X
2 2n(x) - +1
2
3 I=x 3cos (4x )
X

JlaGoparopnasi padora Ne2.
3ananmne:
1. Haiitu pemenne cucremst Ax=b (Bpranciss B8 MathCAD’e o6patayo matpuiy A™)mo
dopmyme x = A™'b.
2. Haiitu npubaukeHHOE pelIeHrue CUCTEMbI UTEPAIIMOHHBIM METOJIOM C TOYHOCTBIO €=1 0°.
Bapuanr 1,9, 17, 25 - meron SIxo0u, MeTO1 MUHHMAJIBHBIX HEBS30K
Bapuanr 2, 10, 18, 26 - metox 3eiiaens, METO/ CONPSXKEHHBIX TPaIMEHTOB
Bapuanr 3, 11, 19, 27 - MeToz penakcamuu; METOJl MUHUMAJIbHBIX HEBSI30K
Bapuant 4, 12, 20, 28 - MeTOJ1 IPOCTHIX UTEPALMIA; METOJ CONPSKEHHBIX IPAUEHTOB
Bapuanr 5, 13, 21, 29 - Mmetoa SIkoOu, METOM COMPSKEHHBIX TPaEHTOB
Bapuanr 6, 14, 22, 30 - meTon 3eiiens, METOJl MUHUMaJIbHBIX HEBSI30K
Bapuant 7, 15, 23 - MeToq penakcauu; METO CONPSKEHHBIX T'PAJUEHTOB
Bapuanr 8, 16, 24 - MeTOA IPOCTHIX UTEPALIUi; METOJ MUHUMAJIbHBIX HEBSI30K



Martpuna cucremsl onpenensercs gpopmyinoit 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

JlabopaTopnasi pabora Ne3
Tema. IHTepnonssLiMOHHBIA MHOTO4UJIeH JlarpaHxka.
3ananme: Jns 3aganHoi GyHKIMKM y=f(x) Ha [a, b] MOCTPOUTH MHTEPMOJISIIIMOHHBIA MHOT OWJICH
Jlarpanxa L,(x) (n=3,4,...,9) m1s paBHOOTCTaIOMUX y3JI0B. OIEHUTh MOTPEUTHOCTH (MIOCTPOUTH
rpauku TOrpeltHocTH, (yHKuMM U MHorouieHa Jlarpanxka). OLEHUTh 3aBHCHMOCTb
MOTPEIIHOCTH UHTEPHOJISALUH OT MOPSAIKAa MHOT OUJIEHA
BapuaHTbl HHAUBHIYAJIBLHBIX 32IaHUH

Homep
BapuaHTa f(x) a b
1 (x— 21 (5-x) 2 5
(1+x)
2 G 9 9
3 1027 (x° -2x+1) 2 2

JlaGopaTopnasi padota Ne4
Tema. HTepnoasmoHHbIN KyOUUYECKUH CIIaiiH.
3apanme: IlocTpouTh MHTEPHOJALMOHHBIM KyOMUecKMM cniaiH g (QyHKIUM, 3a7aHHOM
TabsuIel, 1 HallTH €ro 3HaueHue B yKa3aHHOH Touke. J[J1s peneHust CucTeMbl alredpandyeckux
YPaBHEHUI IPUMEHUTDH METO IPOTOHKHU.

BapuaHThl HHAMBUAYAIbHBIX 32aHHIi.

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 (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 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 04916 |2.034 |0.6518 |0.7712 |1.263 [0.6107 |0.8595
X: 041 0.42 0.40 0.45 0.49 0.53 0.54

Tema. [Tpubnmxenne QyHKuMiA, 3aJaHHBIX TaOIMIIEH, IO METOTy HAUMEHBIINX KBaIPaTOB.

JladbopaTopHnasi pabora Ne5




3amanue: MeToJOM HAMMEHBIIMX KBaJApaTOB IOCTPOMTh MHOI'OWIEH BTOPOH CTENEHH,
aNIpPOKCUMUPYIOUIMHA (YHKINIO, 3aJaHHYI0 TaOJIUYHO, TOCTPOUTD I'pauK.

BapuaHThl MHAUBHIYAJIBHBIX 32/IaHHUH.

Homep 1 2 3 4 5 6 7
BapHaHTa
Xk Vi Vi Vi Vi Vi Vi Vi

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 OIPENEJICHHOI0 HHTErpaja ¢ MOMOLIbI0 KBaJpaTypHBIX

bopmyi.
b n

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

3agaHue:

1) Bolumcnuts 3HaueHus J, 118 PasTMUHBIX 3Hawenmit n=2" k=1 .6 no 3azaHHON
KBaJlpaTypHOH (opMmyJie:

Bapuanr 1, 4, 7,10, 13, 16, 19, 22, 25, 28 - 060061eHHbIe (HOPMYJIIBI IPSIMOYTOJIBHUKOB
Bapuanr 2, 5, 8, 11, 14, 17, 20, 23, 26, 29 - 060011eHHbIe (HOPMYJIIBI TpATICIIHit
Bapuanr 3, 6,9, 12, 15, 18, 21, 24,27, 30 - 0606mennbie popmysbel CuMIicoHa

2) Bpluuciaute 3HadyeHue J, MO KBaApaTypHOW (opmysne HHTEPHOIALUOHHOTO THIMA IPH
3a/IaHHOM 3HAYEHUH 7.

3) Bebrumcnute 3Hauenue J, AN pa3NUyHBIX 3HauYeHuu n=l,...,8 mo KBajapaTypHOil dopmyre
I"aycca.

JuieMeHTHI popmyJsl ['aycca

n i ti Ci
1 1 0 2
2] 21 +0.57735027 1
3] 3,1 +0.77459667 | 0.55555556
2 0 0.88888889
41 471 +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
52 +0.66120939 | 0.36076158
43 +0.23861919 0.46791394
71 7.1 +0.94910791 0.12948496
6,2 +0.74153119 0.27970540
53 +0.40584515 0.38183006
4 0 0.41795918
8 | 81 +0.96028086 | 0.10122854
7.2 +0.79666648 | 0.22238104
0,3 +0.52553242 | 0.31370664
54 | +0.18343464 | 0.36268378

BapuaHThl MHAUBHAYAJIBHBIX 32/IaHUH.




Howmep ftx) a b

BapHaHT

a

1 1 1 4

J2rxt 41

2 le( x+2) 0.5 2
X

3 st (2 x) 0.5 3

7

x

JlabopaTopHnasi pabGota Ne7
Tema: Yucnennoe pemenue 3agaun Komm g OJIY mepBoro mopsiika ¢ MOMOIIBIO OJHOIIATOBBIX U
MHOTOIIIarOBBIX Pa3HOCTHBIX CXEM
3ananue: Haiitu npubimikeHHbIE pereHus 3a1aun Koy,

w' = Flxu) w(0)=0

>

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

Bapuant Meron

1,5,9,13,17,21,25,29 | mpocredmmii MeTon Oiiepa MEpBOro MOpsaKa
TOYHOCTH,

2,6,10,14,18,22,26,30 | momuuIpoBaHHbIii  MeTOJ  Oijiepa  BTOPOTO
TOPSIKA,

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

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

O1eHUTH TOTPENIHOCTD MPUOIMKEHHOTO PElIeH s 1Mo MeToay Pynre:

-y
||u —y ” e "y& 2k "
§ o= — 1
rac yh' HpI/I6J'II/I)K€HHOG pemeHHe, HOJ'Iy‘lGHHOG C Imarom h, a - HOprI[OK TOYHOCTHU ME€TOAA.
BapuaHThl MHAUBHAYAJIBHBIX 32/IaH M.

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

06 sinx—12u+1

3 0.5
1-sin(e +2x) + i

+x

JlabopaTopHnasi pabGora Ne8
Tema: YucnenHoe pemieHMe KpaeBOW 3afadd Uil OOBIKHOBEHHOTrO IU((EpeHIHATEHOTO ypaBHEHHS
BTOPOIO MOPSIKA.
3apanme: HaliTu npuOMMKEHHOE peUIeHHEe [BYXTOUYCYHOW KpaeBOM 3ajaud Uil JIMHEWHOTO
T epeHIINATFHOTO YPaBHEHHSI BTOPOTO MOPSAKA B CAMOCONPSKEHHOH dopme:

(k(x)u ) —q(x)u=0

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

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

Bocrons30BaTeCsl TPEXTOYEUHOW PA3HOCTHOM CXEMOH BTOPOrO MOpsIKa ammpokcumanuu. s ee
pelIeHNs TPUMEHUTH METO/T TPOT OHKH.

BapI/IaHTbl HHAUBUAYAJIBHBIX 3aJaHUM.

Howmep k() 4 “ w
BapHaHTa




Homep k(x) q(x) Hi Y2,
BapHaHTa

1 1+x° 0.5x 0 1

5.3. TumnoBoe TecToBOE 3a7aHNe
5.3.1. UToroBblii TECT
IpubInKeHHBIM YHCJIOM @ HA3BIBAETCS YHCJI0
a. HE3HAYUTEJIHLHO OTJIMYaIoIleecs OT TOYHOro uucia A W 3aMEHSIOIIEe €ro
BBIYMCIECHUSAX
b. oTamuyaromieecss OT TOYHOI'0 Yuciaa A U 3aMEHSIONIEE €r0 B BEIYMCIEHUAX
C. HE3HAYUTEJNHbHO OTJIMYAIOIIEECsS OT TOYHOro yncia A
d. 3amMmensroliee TOYHOE YUCIO A B BBIUHCIEHUIX
OTHoCHUTEIbHAS MOTPEIIHOCTHI0 32 HAXOAUTCS 1O (hopmyie
a. da=asa-|4]

p. da=14—al
_ Aa
c. T
A
d ““Tha
3amanbl 1BA NPUOIHKEHHBIX YHCJIA R . Torna nmpenenbHasi
a0CoJIIOTHAS MOTPEITHOCTH PA3HOCTH ITHX YHCE] PaBHA...
a. 0,23
b. 0,17
c. 02
IIpenenbHasi a6COIOTHAS MOTPENTHOCTH YHCIA , Y KOTOpOTro Bce mnudppbl
BeprIe (B I].[I/IpOKOM CMI)IC.]'Ie) paBHa...
a. 0,00001
b. 0,0001
c. 0,0005
d. 0,00005

Tpu uTepauum nNo MeToy MOJOBHHHOIO /ieJIeHHs] IPU PellleHUH YPaBHEeHUS

¥ -454=0 [0:8] .
Ha oTpe3ke [°°] TpedyIoT Moc/1e10BATEILHOIO BHIYHCICHHUS 3HAYCHUH
— flx)=x"—454

x=5 x,=6 x=7

B TOYKAaX...

C.

d x =4 x,=7, x;,=6

. 3 _
Onun u3 KopHeii ypapuenuss X —12x -4 =0 goxanusonan na uarepsaie [2,5], Toraa

NPH YTOYHEHHUHU ITOT0 KOPHA METO/I0M XOP/ 32 TOUKY o HAYAJTbHOTO NPUOJINKEHUS
cjaeayeT NPUHATH ...

a.

b.

c.

vy o 3
JlelicTBUTE/IbHBII KOPeHb ypaBHenusi X + 2X —| npunansiexur uuTeppady...

0;> A e R
2 b 13 “ 2 d |53



8. Otaesurs (JIOKAIM30BaTh) KOPHU HEJIMHEHHOI0 YPABHEHUS - 3TO 3HAYUT

a.

b.

pa3duTh BCIO 00J1aCTh NONYCTUMbIX 3HAUEHUH Ha OTPE3KH, B KKJOM U3 KOTOPBIX
COLEPIKUTCS OIUH KOPEHb

pa3duTh BCIO 00J1aCTh 1ONYCTUMbIX 3HAUEHUH Ha OTPE3KH, B KaXKJOM U3 KOTOPBIX
COLEPIKUTCS HE MEHEE OJHOI O KOPHS

pa30uTh BCIO 00JIACTh JOMYCTUMBIX 3HAUEHUH Ha OTPE3KH, B KAXKAOM U3 KOTOPBIX
COZIEP)KUTCSI HE OoJiee OJJHOrO KOPHS

9. Ilpy npuMeHeHMH MeTOJa KACATEJbHBIX NMPH BbIOOpEe HAYAJIBHOIO NPHUOJIUKEHHS
KOPHA He00X0IMMO PYKOBOACTBOBATHLCS CJACAYIOIIMM MPAaBHJIOM: 32 MCXOAHYH TOYKY
cjieyeT BLIOMPATh TOT KOHell OTpe3ka [a, b], B koTopom

a.
b.
C.
d.

3HaK (DyHKIMHU COBIAJAET CO 3HAKOM BTOPOU MTPOU3BOTHOM.
3HaK (YHKIIMU HE COBMAJAET CO 3HAKOM BTOPOH MPOU3BOIHOM.
3HaK ()yHKIMHU COBIAJAET CO 3HAKOM MEPBOM MPOU3BOIHOMN.
3HaK (DYHKIIMU HE COBIAJIAET CO 3HAKOM IEPBOI MPOU3BOAHOM.

10. UTepanMoHHBbIN NMpolecc pelmieHusi CUCTEMbI JUHEHHBIX ajlredpanveckKux ypaBHeHMH
CXOJIMTCS1, €CJIH 115l HOPMbI MATPHUIBI Mlepexo/ia S BbINOJIHSETCS YCJI0BHE...

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

11. Heo0x0o1umMo0 pelmiuTh CHCTEMY JHMHEHHBIX ajJredpanyeckux ypaBHEHHUH ¢ TOYHOCTBHIO
€>0. UTepanmoHHBII Npouecc pelmieHusi CHCTEMbI MPOA0JIZKACTCS, TOKA

a.
b.

C.

max |x* - x| < ¢

1=ism .
ntl _ .0
gliglle+ x| ==
n+l_ gn| =
max Tt - x| = e

12. MeToabl, MO3BOJSIIOIIHE 32 KOHEYHOE YMCJI0 AeiCTBHII HaWTH TOYHOe pelleHHe
CHCTEMBbI, €CJiM BXOJAHAass HH(oOpManus 3aJaHA TOYHO M BBIYUCJIEHHUS BeJHCh 0e3
OKPYIJIEHUI — 3TO

13. 3agana tabauvyHasi QyHKIHUSA

a.

[IpsiMmbie MeTOIBI

b. I/ITCpaHI/IOHHHe MCTO/bI

C.

[TpubmmKeHHbIE METOIBI

y=10).

X, |12 |3
Y. 1214 |8
Toraa MHTEPNOJSIUOHHBII MHOTO4YJIEH, ANMPOKCUMHUAPYIO U 3Ty G YHKIHNIO PaBeH...
o P(x)=x"—x+2
b, PX) =x"—2x+3
.. PX =x"—3x+4
d. P(x)=x"—4x+5
14. 3anana Tadau4Has QyHKUUS Ji :f(x"):
X1 (2 |3
yil2 |4 |3

Toraa ee JTuHelHAsA AlllIpOKCUMalus 110 METOAY HAUMEHBIIUX KBAa/IpaTOB UMEET BU/I...



0,5x+ 2

C.
a. 0,5x—1
b. O,SX +1

15. Eciiu annpokcuMupyromas pyHKuus coCTaBJIsIeTCs] U3 0TJeJIbHbIX MHOTOYJIEHOB, KaK
NPaBHUJI0, OAMHAKOBOI HeOOJbIION CTeneHH, ONpede/iIeHHbIX KaXKIblii HA CBOEH 4acTH
oTpe3ka [a, b], To Takas annpokcuManus Ha3bIBaeTCsl

a. HHrtepnonnpoBaHue CrIalHaMU
b. HurtepnonupoBaHue aaredpandecKuMyu MHOTOUYJICHAMHU
c. Ilpubnmxenue smoupuyeckuMu GopMynaMu

16. 3anana Tadau4yHas QyHKUUS Ji :f(x"):
X, |1 |2 |3 |4 |5 |6 |7

1

.10 |2 |6 |5 |3 |1 |0

Torna ompenesieHHbIl MHTErpaa 310l GyHKUUHM B npenenax or 1 a0 7, BBIYHCICHHBIN
MeTOI0M Tpamneuuii ¢ marom /2 =1 paBeH...

a. 19
b. 17
c. 13
d 14

17. Ucnonb3yss Metox Jiljiepa, HaWTH 3HaYeHue QYHKIUM Yy, oOnpeaeasieMoi
dy

nuddepeHINATBLHBIM YPaBHeHHEM dX xy+2 npu HavyajabHoM ycaoBuu y(0)=1, mar
h=0,1. HaiiTu T0o.1bKO y;:
a. 1,1
b. 1,4
c. 09
d 1,2
v _ fx.¥)

18. Heo0X01MMO pelINTh ypaBHeHHe dx ¢ Tounocthio O(107%). Yemy pasen war h,
ecJIM Pa3HOCTHAsl cXeMa MMeeT BTOPOii MOPSA/I0K TOYHOCTH?

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

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, 13-a, 14-a, 15-a, 16-
b, 17-d, 18-a.

5.4. Bompocsl k 3aueTy
Ponb yncneHHbpIX METOIOB.
HcTouHMKY U Ki1accu (pUKaIysl MOT PEIIHOCTEH.
3. AOconoTHAasi M OTHOCUTENbHAS MOTPEIIHOCTH. JlecaTuunas 3anuch yncia. 3Havamas uudpa.
Yuciio BEpHBIX 3HAKOB.
4. IlorpemHocts apupmernueckux omnepauui. Ilpamas u oOpaTHas 3agaud  TEOpPHUH
MOTPEUTHOCTEH.
Pemenue cucrem nmuHEHHBIX anredpandeckux ypaBHeHui. [Ipsmbie meTonbl. Metop aycca.
LU-paznoxenune Matpull. Permenrne muHENHbBIX cucTeM ¢ momonbto LU-pa3noxeHus.
OO6patenue MaTpHil.
Pemenne cucremM JIMHEHHBIX anreOpanyecKux ypaBHeHUH. MTepallMoHHBIE MeETOAbI
pemennsi. Meton Skobu. Meron 3eiinens. Kanonuueckas ¢opma. Merox mpocToii
urepanuu. Metoz penakcauu.

N —

N



10.
11.

12.
13.
14.

15.
16.
17.
18.
19.
20.

21.

22.
23.
24.
25.
26.

27.
28.

29.
30.

CX0IMMOCTh CTallMOHAPHBIX UTEPALIMOHHBIX METO/0B.

O1eHKH CKOPOCTH CXOJUMOCTH CTallMOHAPHBIX METOJIOB.

UrtepaunonHble METOABI BapHALMOHHOrO THUIA. METOJ MHMHUMAJIBHBIX HEBS30K. Merop
COIPSKEHHBIX T'PaJ €HTOB.

Pemenne HenmuHenHBIX ypaBHEeHUH. JIokanu3anus KopHel. MeTosl mpoCTON UTEpAIUH.
Pemenne nHenmuueiHbIX ypaBHeHni. Metoa HeroToHa. MeTon cexymmx.

Pewienne HenuHEWHBIX YypaBHEHUH. MeTox MOJIOBUHHOIO JeleHusa. Meron  Xopa.
KomOuHupoBaHHBIN METOJ XOp/ U KacaTeIbHBIX.

WuTepnonmpoBanue u npubiamxkenne pyHkunid. Matepnonaunonsnas gopmyina Jlarpanxa.
NuTepnonmpoBanue u npubiamxkenue GyHkunid. MatepnonaunonHas popmyia HeroToHa.
[TorpemHOCTh HHTEPIOIALUOHHON (HOPMYITBI.

CrutaliH-MHTEPIIOIM POBAHUE: MHTEPIOJSIIMOHHBIA KyOU4YeCKHi cruiaiiH. MeTo1 MpOroHKH.
[Tpubmmxenue GyHKIUN sMoupudeckuMu popmynamMu. MeToa HAMMEHBIINX KBAIPATOB.
Uucnennoe wuHTerpupoBanue. [lpocrelimme kBaapaTypHble  ¢Qopmyisl.  Dopmyna
npsiMOyrosibHUKOB. @opmyna Tpanenuil. @opmyna CuMiicoHa.

KBanpatypuble QopMynbsl HMHTEpHOJSALMMOHHOrO THma. BeBox ¢opmyn.  OneHka
MOTPEUTHOCTEN.

KBanpatypnbie ¢opmyIibl HaUBBICIIEH anredpandeckoil TOUHOCTH.

Knaccudukanus meronos uynciaennoro pemenus OJ1Y.

Merton Ditnepa. PaznoctHas cxema.

Metons! Pynre-Kyrra BTOpOro nopsjaka TO4HOCTH.

MHoromaroBsle cxeMbl Apnamca: sBHble W HesBHble. HaxoIeHHE pElIeHHs HEIBHOU
pPa3HOCTHOM cxeMbl Aamca.

Kpaessie 3anaun qyis OJ]Y 2-ro mopsiaka. Meroxa cTpenbOBbl.

PasznoctHbie cxembl mis kpaeBoi 3amaun OJY 2-ro mopsaka. Ilpocreiimias 3amaua.
Pa3nocrHas annmpokcumanus BTOpoil npou3BoaHoU. [IocTtpoeHne TpexToueqHoN pa3HOCTHON
CXEMBI 2-r0 MOPsIIKa alMpPOKCUMALIUH.

CX0oauMOCTh TPEXTOYEUHON Pa3HOCTHON CXEMBI.

Kpaesrbie ycinoBus 2-ro u 3-ro pona.



TEXHOJIOI'MYECKASA KAPTA JUCHUIIJIMHbI

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

(xom, HaTIpaBJIEHKUE, TPOQHIIH)

TEXHOJIOI'HYECKASA KAPTA

udp aucummmaet o PYIT | B1.B.21

Hucuumumna | YucjeHHbIe METOAbI
Kypc |2 | cemecrp |4
Kadenpa | NHdopMaTHKHU ¥ BEIYHCIHTETBHOH TEXHUKH
@®.1.0. npenonaBarens, 3BaHUE, Mansiruna Ceersiana HukosiaeBHA, KaH/I. TEXH. HAYK, TOIEHT
JOJDKHOCTh Kadenpbl HHPOPMATHKH U BHIYMCIUTEIbHOH TEXHUKH
OGLL. TPYIOEMKOCThyeser | 108/3 | Kom-Bo cemecTpos 1 | ®opma kouTpoms | 3auer

JIK 001 /TeK. CeM. | 16/16 HP/CMDGHL/TCKA cem. | 16/16 |HBO6H_L/T€KA ceMm. | 16/16 | CPC 00IIL/TeK. CeM. | 60/60

Komnerennuu o0yyammerocs, popMupyemMsblie B pe3yJibTaTe 0CBOCHHUS TUCIHUILJIMHBI:
- CHOCOOHOCTh ~ HMCIIONIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCUMIUIMH B
npoeccroHaNBHON NeATeTbHOCTH, TPUMEHITh METObI MaTEMAaTHYECKOT0 aHaIM3a U MOJICJIMPOBAHMS,
TEOPETUYECKOr0 U 3KcnepuMenTanpHoro uccnegopanus (OIIK-2).

Kon ¢popmupyemoit Kosmmgecrso MaxkcumanbHoe Cpox
Conep:xaHue 3aJaHus .
KOMIeTeHIH MEePONPHUATHH | KOJIMYECTBO 0AJIJI0B | MPeA0CTABJIEHUS
Beoonwui 6nok
He npenycmotpen

OcHogHOlL 010K

Pemenvie KOHTpONbHON B Teuenne cemectpa
TIK-2 2 2 B paMKax HOT
0 paboTer (Nel u Ne2) 0 P yaebHoro
pacnucanus
Brinonnenue u 3amura B Teuene cemectpa
OIIK-2 8 40 B pamMKax yueOHOro
a00paTOpHBIX paboT
pacrucanus
Bcero 60
[locnegnee 3anarue
OIIK-2 3auer (Mrorosslii Tect) 1 40 o yueOHOMY
pacTHcaHuio
Bcero: 40
Hroro: 100
Jlononnumenvhulit 610K
Ilo cornacoBanuto ¢
OIIK-2 Pemenne 3amau 1 20
IIperoiaBaTeieM

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




