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Mecto qucHUIUINHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOl NPOrpaMMbl

JuciumauHa «YKCICGHHBIE METOJIbI» SBJISCTCS AMCIUIUIMHOM 0a30Boi uactu bioka 1
Jucuummineel (MOIYIH) OCHOBHOM MpoQecCHOHAIBHON 00pa3oBaTebHONW MpOrpamMMbl BBICIIETO
oOpa3oBaHusi — TMporpaMMbl OakalaBpuaTa IO  HampaBiieHHt0 moArotoBku — 44.03.05
[lenarorumueckoe obpazoBanue (C AByMs HpOQUISMHU MOJITOTOBKH), HAIPABIECHHOCTH (MPOdUIIb)
oOpa3zoBarenbHOl  mporpammbl  «Maremaruka. MHpopmaTtuka», o4HOH  (opMmbl  0OyueHHs
Juctmmuimna «YucieHHsle MeTo by npenogaeTcs B 9 cemectpe. Ha manHbIid Kypc BoIAenseTcs 2
3a4eTHbIC €AUHUIIBI.

DTOT KypcC SABISETCSA OJHUM U3 3aBepIIaloNnX HHPpopMannonHoe oOpa3oBanne 6akaIaBpoB,

OH OIHWpaeTcs Ha 3HAHUS U HaBbIKM, NPUOOPETEHHbIE CTYIACHTaMH B paMKaxX KypcOB
«[IporpammupoBanue», «IIporpammHoe obecneuenue», «MHPOpPMALMOHHBIE TEXHOJOTHUUY,
«HMccnenoBanue onepanumn».

B xoze ocBoeHusi 06pa3oBaTe/ibHOM NPOrpaMMbl 00y4aIOIIUICH J0JIKEH

3HATh:

POJIb U MECTO MPEeAMETHOM o0nacTu (MpenogaBaeMoro npeaMera) B o01ield KapTuHe HaydHOTO
3HaHUS;

— CTPYKTypy, COCTaB M JUAAKTUYECKHE EIWHUIBI COJCpKAHUSA TPEIMETHOH ob0nacTu
(TIpemo1aBaeMoro mpeamMeTa);

— OCHOBHBIE MTPUEMBI M METO/IbI peLIeHHsI MPoOJIeM U 3a]1ad MpeIMETHOM 00J1acTH.

yMeThb:

— OCYIIECTBIISITH OTOOP Y4eOHOTO COAEP)KaHUS JIs €r0 peaju3alydyd B Pa3IMYHBIX (opMax
00yueHusi B COOTBETCTBUU C COBPEMEHHBIMU TPEOOBAHUSAMHU K 00pa30BaHUIO;

— OCYIIECTBJIATh apPTYMEHTHPOBAHHBIN BBIOOp HamboJee 1menecooOpa3HbpIX METOA0B, CPEJICTB U
¢dopMm opraHuzanuu y4eOHOro Ipolecca, B COOTBETCTBUM C AWJAKTHMYECKMMM 3aJadyaMu U
YCIOBHMSIMHM OpraHU3aIUH.

BJIAJIeTh!

— JeHCTBUEM NPOEKTUPOBAHMS PA3IMYHBIX (OPM YUEOHBIX 3aHATHH,

— HaBbIKOM IIPUMEHEHUS pPa3IMYHbIX METOJIOB, IPHUEMOB M TEXHOJOTMH (B TOM HuCIe
WH(POPMAITMOHHBIX) B 00YYCHHUH MPEIMETHOM 00J1aCcTH (ITPET01IaBaeéMOro MpeIMeTa).

1. IlepeyeHb IUIAHHPYEMBIX Ppe3yJbTATOB OOYYEeHHs] MO JUCHHUILUIMHE (MOAYJII0),
COOTHECEHHBIX € INIAHNPYEMBbIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pa30BaTe/bLHOMH MPOrpaMMbl

Heasro naHHOro Kypca sBisercss (OpPMHUPOBAHME Y CTYJCHTOB IPEJICTAaBICHUS O
OpUOJIMKEHHBIX M B IEPBYIO Ouyepelb YHMCICHHBIX METOJax peIIeHUs MaTeMaTHYecKuX 3ajad,
(dbopmMupoBaHUe 3HAHUN O BO3MOXHOCTSX MPUMEHEHMs Ui pEIIEeHUs TaKUX 3aJad MMEIOIIEerocs
IIPOrpaMMHOTO 00ecIieueHHs U U3YYEHHBIX PaHee SI3bIKOB IPOTpaMMUPOBAHMUSL.

3agauyamu Kypca sSBISIOTCS:
— (¢opMupoBaHME 3HAHWMH, YMEHUH M HaBBIKOB B 0O0JAaCTH IOCTAHOBKM M pELICHUS 3a/ad
YUCJICHHOTO pEIIEHUs YpaBHEHUH, CHUCTeM ypaBHEHMH, NPUOIIKEHUS (QYHKIUH, YUCIEHHOTO
mddepeHInpOBaHUs U HHTETPUPOBAHUS, peleHus Ju(pepeHInanbHbIX YpaBHEHUH;
— (dopMupoBaHHE 3HAHUI O TOUHOCTH, CXOAUMOCTH M YCTOMUMBOCTH YUCICHHBIX METO/JIOB;
— (¢dopMupoBaHME YMEHMH M HaBBIKOB NMPHUMEHEHHs] MaTeMaTHYECKOTO amrmapara, porpaMMHOIO
oOecrieyeHHs M MPOrpaMM Ha si3bIKaX BBICOKOT'O YPOBHS K YHCICHHOMY PEIIEHHUIO 3a/1a4.

B PE3YIbTATEC OCBOCHUSA NPOTPAMMEL 6aKaJ1aBpHaTa OGy‘laIOLI_[I/II\/’ICH JOJIDKCH OBJIAACTH
CJICAYIOIIUMHU PE3yJIbTaTaMU O6y‘-ICHI/I$I no mucumitinHe «YucieHHble MeTodbl» B Ta6J'II/II_IC
nNpeaACTaBJICHO COOTHCCCHUC 06p8.30BaTeJ'IBHBIX PE3YJIbTATOB O6yquI/I${ o AJUCHUIIIMHE C
HHAUWKATOpaMUu JOCTUKCHUA KOMHCTGHHHﬁ)Z



Kommerenuus u
WHJIUKATOPBI €€

O6pa30BaTeJ'H)HI)Ie PE3YIBbTATHI AUCHUIIINHBL
(aTamnsl GopMUPOBAHUS AUCIUTIIIHEI)

JOCTUXKEHUS B 3HacCT ymeer BJIAJCCT
JMCLUTUINHE

[1K-1 Cnoco6en OP-1 OP-2 OP-3
OCBauWBaTh U OCYIIIECTBIISATH OTOOP .

T TAKTHYECKUE JeiicTBUEM
WCIIOJIb30BATh y4eOHOT0
TEOPETHUYECKHE BO3MOKHOCTH COJICpKAHUSA ISl €TO | MMPOCKTUPOBAHHMS
3HAHUS U peanu3anuu B

COBpPEMEHHBIX pa3nu4HbIX HopM
MPAKTUYECKUE YMEHUS COOTBETCTBUH C
Y HaBBIKU B TEXHOJIOT U tpeboBanussMu OI'OC | yueOHbIX 3aHATUH.
MpeAMETHOM o0nacTu 00.

IIpU PELICHUH

00y4eHus1, B TOM

podeccuoHalIbHBIX quclie

3a1a4

TK-1.1 3uaer MH(}OPMaLIMOHHBIX
CTPYKTYpY, COCTaB U

TMTAKTHYECKUE

€AVHULBI IPEIMETHON
obnactu
(mpemnoaBaeMoro
peaMeTa).

[IK-1.2. Ymeer
OCYILIECTBIISITH OTOOP
y4eOHOTO
CoJiepKaHus ISl €eT0
peanu3aiuy B
pasIuuHBIX (hopmax
00y4eHUS B
COOTBETCTBUHU C
tpedboBanusmu OI'OC
00.

I1K-1.3.
JleMoHCTpHUpyeT
yMeHue
pa3pabarbIBaTh
pas3nuyHble POPMBI
y4eOHBIX 3aHATHH,
IPUMEHSATh METO/IBI,
IIPUEMBI U
TEXHOJIOTUU
oOyueHusi, B TOM
qucie
MH(pOpPMaIMOHHBIE.

2. O0beM IMCHUIUIMHBI (MOAYJIs1) B 3a4eTHBIX €JIMHULAX C YKa3aHHEM KOJHM4YecTBa

aKaJleMH4YeCKHX 4acO0B, BblJIeJeHHbIX
npenoaasarejieM (M0 BHAAM Y4eOHBIX
o0yuyarwumuxcs:

HA KOHTAKTHYKW0 palotry oO0yyamommuxcsa ¢
3aHATHI) MW Ha CaMOCTOSITEIbHYI0 padory
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3.Conep:xkanue TUCHUILUIAHBI (MOIYJisl), CTPYKTYPHPOBaHHOe MO TeMam (pa3aejiam) ¢
yKa3aHUEeM OTBEIE€HHOI0 Ha HHUX KOJHYECTBA AKAJeMHYECKHX YaCOB U BH/J0B Y4eOHBIX
3aHATHM,

A. Yxkazanue mem (pazoenos) u omeedeHn020 HA HUX KOJIUUECHEA AKAOEMUUECKUX YACO8 U
610086 yueOHbIX 3aHAmul, 0HOPMIICHHBIX B BUJIE TAOTUIIHI:

KonnuectBo wacoB mo ¢opmam oOpraHusanuu
00yJeHus
HaumenoBanue pasaena u Tem
<
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UucneHHbIe METO/IbI U UX HUCIIOJIb30BAHUE B PEIICHUU 1 2 10
MPAKTHUYECKUX 3334
BBenenue B aieMeHTapHYIO TEOPHIO OTPEUTHOCTE 1 2 5
YucneHHoe MHTETPUPOBAHKE 1 2 5
Bbluncnenue 3HaueHUil »neMEHTapHBIX (QYHKIHUH C 1 2 5
MIOMOIIIBIO CTETIEHHBIX PSII0B
UucneHHble  METOABl  PEIICHHsT  OOBIKHOBEHHBIX 2 2 5
middepeHInanbHbIX  ypaBHEHHH U CUCTEM
middepeHInanbHbIX ypaBHEHUN
Pemenune HenmMHENHBIX ypaBHEHUN 2 4 4
Peurenne cucreM JIMHENHBIX YpaBHEHUN 2
[Tpubnmxenue ¢pynkuil. UaTepnonsmus. 2 4 5




Bcero 12 20 40

3.2. Kpamkoe onucanue cooeprcanus mem (pazoenos) OUCUUnIuHbl
Paznen 1. YucneHnubie METOIbI U UX MCIOJb30BaHUE B PEILICHUM MMPAKTUUECKHUX 3a]1a4.
Hcropust uncneHHbIX METOIOB. 3HAYEHUE YUCIEHHBIX METOJIOB IS UCCIICI0OBAHUM, OCOOEHHOCTH UX
MIPUMEHEHUE.
HNurepakTuBHas popma: COBMECTHOE BBINOJTHEHHUE 3aJaHUH.

Pasnen 2. Beenenue B 3J1IeMEHTApHYIO TEOPHUIO MOTPEITHOCTEH.

Knaccudukamust norpemHocteil. AOCONIOTHAsE W OTHOCHTENbHAs TOTPEIHOCTh. JlelcTBus ¢

MPUOTKCHHBIMU YHCITAMH

HNurepakTuBHas ¢gopma: CoBMECTHOE BHINIOJHEHNE 3aJaHUI.
Pa3nen 3. YucneHHoe HHTErpUpOBaHUE.
[IpuOnmkeHHOe BBIYUCIIEHWE HWHTETPAJIOB C HCIHOJb30BAHHWE KBAJAPATYpHBIX (GOpMYyIl C
PaBHOOTCTOSIIIUMHU ~ y3JIaMU. MeToa TNpsSMOYTrOJIbHUKOB Tpameuuil, mnapabon (CumicoHa).
HNHTerpupoBanue ¢ nepeMeHHbIM maroM. MeTox JBOMHOTO nepecyera.
HNurepakTuBHas popma: COBMECTHOE BBINOJIHEHUE 33 JaHUN.
Pa3nen 4. Beiuncienue 3Ha4YeHU 3JIeMEHTApHBIX PYHKIIUNA ¢ TOMOUIBIO CTETIEHHBIX PS/IOB. .
HNurepakTuBHas popma: COBMECTHOE BBINOJIHEHUE 3aJaHUM.
Pa3znen S.Yucnennble MeTOAbl peuIeHUS OOBIKHOBEHHBIX AM(QepeHIuanbHbIX YpaBHEHUN U
cucteM quddepeHnnanbHbIX YpaBHEHUH.
3amaua Komm. Meton Oiinepa. Meton Pynre-Kyrra uwerBeproro mopsinka TouyHoctu (0e3
BBIBOJIA
HNuTepakTuBHas ¢popma: CoOBMECTHOE BHITIOJTHEHUE 3aJaHUM.
Pa3znen 6. Penienve HeMMHENHBIX YpaBHEHUH.
Konuenmus merona. OtaeneHrue KopHel. Y TOUHEHUE KOpHE. MeTo1 MOJIOBUHHOTO JACIICHUS.
Meron HeroToHa (KacaTeabHBIX).
HNuTepakTuBHas ¢popma: CoOBMECTHOE BHITIOJTHEHUE 3aJaHUM.
Pa3nen’.PemieHue cucTeM JTMHEHHBIX YpaBHCHUM.
OcHoBHbIE OIXObI K pelnieHuto 3agaun. Meton ['aycca u ero mogudukanuu (meron ['aycca
ONTUMAJILHOTO UCKIIoueHus1, metoA ["aycca-XKopaana).
Pa3nen 8. [Ipubmmwkenue ¢ynkiuii. TaTEepnoasys.
[TocranoBka 3a1aun HHTEpIHOIMpOBaHuA. MHTeprionupoBanue A cilydas paBHOOTCTOSALIUX Y3JIOB.
WNutepnionsmuonnsie  popmynasl Heiorona. Wurepnossiimonnas ¢opmyna Jlarpamka. Cxema
OWTKeHa
HNurepakTuBHas popma: COBMECTHOE BBINOJIHEHUE 33 JaHUN.

4.IlepeyeHb y4ueOHO-METOAUYECKOT0 o0ecneyeHHs Il CAMOCTOSTEIbHO PadoThl
00y4yarImuxcst Mo AUCHHUILINHE

OOuwmii 00beM CaMOCTOSTENFHON pabOTHI CTYACHTOB IO JUCLUUIUIMHE BKIIOYACT ayJUTOPHYIO U
BHEAYJIUTOPHYIO CAMOCTOSITENIbHYIO pa0OTy CTY/IEHTOB B TEUEHHE CEMECTpA.

AynutopHas caMocTosTelnbHas paboTra ocymiecTBiseTcss B (OpME BBIOTHEHUS TECTOBBIX
3aJaHui 0 AWUCHUIUIMHE. AYIUTOpHAas caMmoCTosiTeNbHas pabora oOecriedeHa 0a30d TECTOBBIX
MaTepuaioB, KOTOpas BKIIIOYAET JIBa BApMAHTa, B KaXKI0M U3 KOTOPbIX 32 3a7aHusl.

BueaynutopHas camocTosTenbHas paboTa ocyuiecTBisercs B popmax:

- MOATOTOBKHU K YCTHBIM JIOKJIaJlaM (MUHU-BBICTYIICHUSAM);
- MOATOTOBKA K 3alUTe pedeparta;
- MOATOTOBKY K 3alIUTE WHAUBUAYAIbHBIX JJa0OPaTOPHBIX padoT.




Bonpocwl ona camocmoamenvnozo uzyuenus ooyvaouumucs (memvl MUHU-8bICHLYNICHUIL)

1.. MeTozpl OLIEHKH NOTPEIIHOCTEM.

2.TlorpemrHoCTH MPUOIMKEHHBIX BBIYHCICHUN.

3. IlpaBuia OLEHKH HOTPEIIHOCTEH.

4. Ouenka omrOOK MPH BBIYMCICHUH (PYHKIUN

5. IlpaBuna mojacyera nudp

6. BeranciieHust co CTpOruM y4ETOM TpeACTbHBIX a0COMIOTHBIX MOTPEITHOCTEH
7. Bpraucienus mo MeTo/1y rpaHHIlL.

8. MeTop! peleHns: CHCTEMbI JIMHEHHBIX YpaBHEHUH.

9. Ilpsmeie meTozp! pemenus . [loctanoBKa 3a1a4n .

10. OneHKH MOTPENTHOCTEH PeIIeH s CUCTEMBL. . MITepallmOHHBIE METOIbI PEIICHHUS
11. Meton npoctoit utepauuu (MIIN) .Meroxa Axodu .

12. Meton 3eiinens.

13. Meton penakcarumu.

Temamuxa pegpepamos

1. ®opmynsl YeOsbIiena.

2.YucneHHbIe METOIbI PeIICHHs HETMHEHHBIX YPAaBHEHUH .

3.Jlokanu3anus KOpHEH.

4 Merton Herotona

5 . Mogudukamnuu metona Herotona

6.Meron Creddencena

7.3ama4da «I10MaHa»

8.UucneHHbIe METOIbI PEIICHHS CUCTEM HEIMHEHHBIX ypaBHeHU. Metoa HeroToHa .
9.Meto HauCKOpEHIIero cnycka

10.ITpaBuso Pynre.

MarepuaJibl, HCIOJIb3yeMble /ISl TEKYIIero KOHTPOJIsl yCleBaeMoCTH
o0y4aromuxcs nNo JUCHUIIUHE

IIpumep koHTpOIBLHOI padoThl (KoMnboTepHbIH TECT 32 BONpoca).
Kputepuii onileHuBaHUsI: 32 KaXK/IbIi MPaBUJIbHBIN OTBET — 1 Oasw.

Bonpocl:
A - TOYHOE 3HaYEHHE YUCa, a - npudmpkenHoe. HailTu abCo0THYIO MOTPEeNTHOCTh TPUOIMKEHUS,
eciiu
A=8,3 a=8,325
(Jnst oTnenenus ApoOHO YacTH OT 1eN0i UCI0JIb30BaTh 3anaTyo ",")
Sanuwume yucno:

Bonpoc2:
A - TOUHOE 3HaYeHHE YUCIIa, a - NpulmmkeHHoe. HaifTn abconoTHYI0 OTPEeIHOCTh TPUOINKEeHNS,
eciu

A=14,7 a=14,82

(nst oTnenenus ApoOHO YacTH OT IeNI0H UCI0JIb30BaTh 3anaTyo ",")

3anuwume uyucno:



Bonpoc3:
A - TOUHOE 3HaYCHUE YUCIa, a - NpuommKeHHoe. Haiftn abcooTHYI0 TOTPEeUIHOCTh MPUOIINKEHNS,
eciu
A=25,9 a=26
(s oTaenenust 1poOHOM YacTH OT IEJION UCIIOJIB30BATh 3arsTyro ",")
3anuwume uucno:

2. Beibepure paBUIIbHBINA OTBET.

Bonpoc4:
Oxpyriure ¢ TOYHOCTBIO A0 0,/ uucio
12,285

1) 12,2
2) 12,29
3) 12,3
412

Bonpoc3:

Oxkpyriute ¢ TOYHOCTBIO 10 (0,01 4ucio
5,145

1)5,2

2) 5,15

3)5,14

4) 5,1

Bonpoc6:

Oxpyriure ¢ TOYHOCTBIO JI0 LENbIX
361,25

1)361,2

2) 362

3) 362,3

4) 361

3. BbibepuTe npaBuabHbIE OTBETHI.

Bonpoc7:

[Tpubmmkennoe 3HaueHue yrcna A paBHo a = 71.

AGCOMI0THAS TOTPELIHOCTh ATOro MpubImkenus pasHa 0,71. Halitu oTHOCUTEBHYIO
MOTPELIHOCTb.

(HECKOJIbKO MPAaBHIBHBIX OTBETOB)

1) 0,01

2) 0,001

3) 1%

4) 10%

Bonpocs:

[TpubmmkenHnoe 3HaueHue yncia A paBHO a=5. OTHOCHUTENbHAS TOTPEUTHOCTh ATOTO MPHUOIIKEHUS
paBHa 0,001. Haiitu aBCcoMIOTHYIO TOTPEITHOCTb.

Buvibepume ooun uz 4 éapuanmos omeema:
1) 0,5
2) 0,05



3) 0,005
4) 0,0005

4. BoibepuTe NpaBUabHbIN OTBET.

Bonpoc9:
Yka3zare HHTEPBAT U30JISIUHA KOPHS 110 TaOIUIe

0 1 2 13

X
) |5 |8 |16

D[1;2]
2)[-8; 1]
3)[1;-8]
4)[2;1]

Bonpocl0:
VYka3aTh HHTEpBaJ H30JSIIIMN KOPHS 110 TaOInIe

X 0 1 2 3

%) 5 8 1 [-6

D[0;1]

2)[8;-1]

3)[1;2]

4)[2;-1]

Bonpocll:

VYka3zarb UHTEpBaJ W30S KOPHS MO TabIuie

1 2 3 |14

X
v |5 |6 [3]-6

1) [3;-3]
2)[2;3]

3)[4;-6]
4)[6;-3]

5. BeiGepuTe npaBUIIbHBIN OTBET.

Bonpocl?2:
Ykaxute, Kakoil MeTo1 MPUOIMKEHHOTO PEIICHHs YPaBHEHUS WLUTIOCTPUPYET JaHHBIA PUCYHOK:
a 0
T
I
| -
 Laca

1) MeTo1 IOTIOBUHHOTO ACTECHUS
2) Meton xopa



3) Meron kacaTeiabHbIX

Bonpocl3:
VYkaxurte, Kakoi METO/1 MPUOJIMKEHHOTO PEIICHHS YpaBHEHUS WLTIOCTPUPYET JAHHBIA PUCYHOK:

f(x)

1) MeTto MOOBUHHOTO ACTICHUS
2) Meton xopa

3) Meron kacaTeabHBIX

4) Meton utepanuit

Bonpocl4:
VYkaxute, Kakoil MeTo1 PUOIMKEHHOTO PElIeHHs YPaBHEHUS WIUTIOCTPUPYET JaHHBIA PUCYHOK:
 § f(x)
A
| A
| )
4 JI. g x b =
0 a\l g
I X
B

1) MeTto MOJIOBUHHOTO ACIICHUS
2) Meton xopa

3) Meron kKacaTeabHBIX

4) Meto utepanuii

6. YcTaHOBHUTE COOTBETCTBHE.

Bonpocl5:
VYkaxuTe, KaKOMY YUCICHHOMY METOAY PEUICHHs YpaBHEHUI COOTBETCTBYIOT JaHHBIE (DOPMYIIbI

1) MeTto MOJOBUHHOTO JACIICHUS

2) Meton xopa

3) Meron kKacaTeabHBIX

4) KoMOMHUPOBAaHHBINA METOJI XOP/ U KacaTelbHbIX

o T00)
(%)

X, — f(b) (b —a)
f(b) - f(a)




2
Bonpocl6:
VKaKUTe sl JAHHOTO YMCICHHOTO METOJIa PELICHHUS] YPAaBHEHUH COOTBETCTBYIOLIYIO (POPMYITY:
_y (%)
Xy =%~ f!
1) (XO)
f(b
x =b-— 1O 4
2) f(b) — f(a)
a+b
3) 2

___Meroa monOBUHHOTO JIETICHUS
__ Meron xopn

___Meron nuxotomMun

___Meron kacaTenbHBIX

7. BeiGepute paBUIIBHBINA OTBET.

Bonpocl7:
YTOUHUTH KOpeHb ypaBHEHUS f(x)=0 METOIOM MMOJIOBUHHOTO JICJICHUS

x |1 1,5
f(x) |2 -3

1) 1,25
2)1,5
3) 1,75

Bonpocl$:
YTOuHUTH KOpeHb ypaBHEHUS f(x)=0 METOOM MOJIOBUHHOTO JIEJICHUS

X 3 5
f(x) |4 -4

1) 4
2)3.,5
3)0

Bonpocl9:
YTOYHUTH KOpeHb ypaBHEHUS f(x)=0 METOI0M MMOJIOBUHHOTO JEJIECHHS

X 0 1
f(x) 2 -1




8. BeiOepuTe nmpaBUIIbHBIN OTBET.

Bonpoc20:
YTO4YHHUTH KOpEHb ypaBHEHHS f(x)=0 MeTO10M XOpa

X 2 4
x) |2 3

1)2.8
2)3
3)3.4

Bonpoc21:
YTOYHUTH KOpEeHb ypaBHEHUS f{x)=0 MeTOA0M XOp1
0 1

X
o) 3 |2

1) 0,6
2)0,5
3) 1,4

Bonpoc22:
YTOYHUTH KOpeHb YpaBHEHUS f{x)=0 MeTOAOM XOPJ
x |3 4

x) [-3 |7

1)3,3
2)3,5
3)3.4

9. BrniuiuTe npaBUIbHbIA OTBET.

Bonpoc23:
YTOUHUTE KOPEHb METOJIOM KaCcaTEeIbHbIX:
a 1 fla) |-2
b 2 f(b) |1
/') |5

(B kauectBe pazmenutens BBOIUTH ",")

Banuwume uucno:

Bonpoc24:
YTOUHUTE KOPEHb METOJOM KaCATENIbHbIX:
a 3 fla) |-2
b4 fib) |1
f'®) |5

(B xauectBe paznenurens BBOAUTH ,")

3anuwume uyucno:

Bonpoc25:



YTouHute KOPCHb MCTOJIOM KaCaTCJIbHbIX!

a 0 (a) |-3

b |1 b)) |2
/'(b) |5

(B xauectBe paznenurens BBOAUTH ",")

3anuwume yucio:

10. Ykaxxute nopsioK CeI0BaHUS

Bonpoc26:
JlaHa crcTeMa TMHEMHBIX YPABHEHUHN. Y KAKUTE MOPSIOK BBIIIOJTHEHHS JTEUCTBUM ISl OTBICKAHUS
KopHen MetoaoM ["aycca.

X+2y=3
2x-3y=-1

Yxaorcume I’lOp}IOOK cnedosanust ecex 5 eapuarnmoes omeema.
2|3

-3-1
2|3
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11. Ykaxxute COOTBETCTBUE MEXK/Y CIIOBECHOU (POPMYITHPOBKON M MaTEMaTUYECKON 3aMUCHIO.
Bonpoc27:
JlaHHYIO CUCTeMY JIMHEWHBIX ypaBHEHUH pemnin MmetoaoM ["aycca.

X+2y=3
2x-3y=-1

Vkaoswcume coomseemcmaue medncoy cio8ecHou GopmMyauposKoL U MamemMamuyecKoli 3anuUcsIo.
1) CocraBisieM paclIMpEeHHYIO MaTPULLY CUCTEMBI.

2) IIpsmoit xoq Metosa ['aycca BBINOTHEH.

3) Bemmonusiem nepBbIit mar metoaa ["aycca.

4) O6patHsblil X0 MeTo1a ["aycca BBITIOTHEH.

5) JlaHHbIe 3HaUCHUS X U Y ABJISIOTCS PELICHUEM CUCTEMBI.

2|3
-3-1
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12. YcTraHoBUTE COOTBETCTBUE MEXKAY TEPMUHOM H €TO ONPECIICHUEM.

Bonpoc28§:

1) mporuiecc HaX0KAEHUS SKCTpeMyMa (QDYHKIIMU WM BHIOOP HAUITYYILIEr0 U3 MHOYXKECTBA
BO3MOXHBIX

2) 3aMeHa HEeKOTOpOU (QPyHKIMY, 3aJaHHON aHAIIMTUYECKU WU TaOIMYHO, JPYroil pyHKIKEH,
OJIM3KOM K UCXO/IHOM, HO 00JIee MPOCTON U yIOOHOM ISl BEIUUCTIEHU

3) pacnipocTpaHeHHE YCTaHOBJIEHHBIX B MPOIILIOM TEHJIEHIIUI Ha Oy ayuiuil nepuosa

4) oThICKaHHE TPOMEKYTOUHBIX 3HAYCHHU I BETMYMHBI IO HEKOTOPHIM M3BECTHBIM €€ 3HAUECHUSAM

___ Anmpoxcumanusi QyHKINUN
___ DKCTpanossius
__ HMnrepnonsuus

13. Ykaxxute COOTBETCTBHE MEXKIy HA3BAHUEM MHOTOUJIEHA U €r0 MaTEMAaTHYECKOHN 3alUChIO.

Bonpoc29:
VYkaxuTe Ha3BaHUE UHTEPHOJSIUOHHOTO MHOTOWIEHA!

1) CrunaitH MHTEPIIOIAIUS
2) Muorouen Jlarpamxa
3) Muorounen HetoToHa

fk+m.(x_xk)
o Xk+1_xk
fo' (X_Xl) + fl' (X_XO)
o (Xo - Xl) (Xl - Xo)
fo—f
fo+(X=x,) ——=
S

14. BriOepute mpaBUiIbHbIN OTBET.

Bonpoc30:
Kakoii MHOTOUJIEH SBIIAETCS MHTEPIIOIUPYIOLUIUM Ul JaHHOU QyHKIUU?

X 0 1

[\9)

fx) 0 0 4

1) Po(x)= 2x + 2x°
2) Pa(x)= - 2x - 2x°



3) Pafx)= - 2x + 2x°

Bonpoc31:
Kakoii MHOTOUJIEH SIBJIAETCS MHTEPIIOIUPYIOLUINM VI JaHHOU QyHKIUu?

X 0 1

) |0 |2 10

1) P>(x)= x + 3x°
2) P>(x)= 5x - 3x’
3) Po(x)=-x + 3x’

Bonpoc32:
Kaxoii MHOTOUJIEH SBIIAETCS MHTEPIIOJUPYIOMIUM JIJisi JAHHOW (QYHKIIH?

X 0 1 2

) |1 2 |9

1) Po(x)=-1-2x + 3x°
2) Po(x)=1-2x - 3%’
3) Po(x)=1-2x + 3x°

Cooepircanue u 3auuma umozoeoil 1a60pamopHoIl padoomaol

Kaxxaplii cTyIeHT 1ocsie BBINOJHEHHS U 3alUThl TEKYIIHUX J1a0OpaTOPHBIX pabOT TOTOBUT
(dbparMeHT y4eOHOM MYJIbTUMEANIHON Mpe3eHTAIMH TI0 3aIaHHON TeMe 00beMoM He MeHee 10
CJTaiIOB — UTOTOBAas padoTa.

a) CTPYKTypa MYJIbTUMEIUHHON TTPE3CHTAIINN
- TUTYJIbHBIHN JIUCT;
- OIJIaBJICHUE;
- coJiepkaHue (M3JI0KEHUE yYeOHOTO MaTepraia) B BUIe TEKCTOBOM, rpaduieckoit mHpOpMaInH,
ayJIuo U BUJEOMATEPHAJIOB;
- cUCcTeMa CaMOKOHTPOJISI K CaMOTIPOBEPKHU;
- CIIOBapb TEPMUHOB;
- HCTIOJIb30BaHHbBIE UICTOYHUKH C KPATKOI aHHOTAIUEH.

0) KpUTEpUU OIICHUBAHUS

CryneHT JOMKEH MPOJEMOHCTPUPOBAaTH YMEHUS U HaBBIKM paboThl B 00JacTu
KOMITBIOTEPHOTO MOJAETUPOBAHUS.

IlpumepHnutii nepeuenv mem UHOUBUOYAILHBIX J1AOOPAM OPHBIX PAOOM:
1. Co3nanue Oykiera ajist KOHKypca «Pemenne auddepeHnnanbHpIX ypaBHEHUH B YaCTHBIX
MIPOU3BOTHBIX Y.
2. Co3nanue Oykiera st KOH(EpEeHIUH IIKOJIbHUKOB.
3. Pa3paboTka TecTa B 3JIEKTPOHHBIX Ta0IUIaX M0 TeMe «JJIeMEHTapHas TEOPHs MOTPEIIHOCTEN.
4. Coznanue npe3eHTauuu 1no reMe «MeToj1 KacaTelbHbIX» C 03ByYUBaHUEM.
5. Co3nanue Buaeoponuka rno reme «HucieHnoe qudepeHInpoBaHIey.

ﬂfl}l CamMocmoamenvHoll HOOZOMOBKU K 3AHAMUAM HO ()ucuunﬂunepekomeHOyemc;l

ucnojib3oeambs ylteﬁuo-memoouueacue mamepuaibnl:

1. N.O.Ilerpumes, M.I'. A66s130Ba KomnbrorepHoe MoenupoBanue» — YibsiHock: ®T'BOY BO
«Yul'llY um. U. H. YaesuoBay», 2017. — 59 c.



5. HpHMeprIe OLICHOYHBbIC MAaTepHaJbl [JI1 MNMPOBECACHUA TEKYHIEro KOHTPOJIA
ycnneBaeMoCTu 1 HpOMe)l(yTO'lHOﬁ arrecranmuu Oﬁy‘lalOIIII/IXCH mo JTUCHUIIJIMHE

Opranusanus U NpoBe/iecHUe aTTecTalluy 0aKajiaBpa

®I'OC BO B coOTBETCTBMM C MpUHIUIAMH bBOJOHCKOrO mpolecca OpUEHTHPOBAHBI
MIPEUMYIIECTBEHHO HE Ha COOOIIEHHE 00ydaromeMycss KOMILIEKCa TEeOPETHUECKUX 3HAHWH, HO Ha
BBIpAaOOTKy y OakajaBpa KOMIETEHIMH — TUHAMHUYECKOTO Habopa 3HaHWW, YMEHH, HABHIKOB U
JMYHOCTHBIX KAayeCTB, KOTOPBIE TO3BOJIAT BBITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE
TpyJa U YCIELHO NpOo(PECCUOHANIBHO PEaTU30BbIBATHCS.

B nponecce oneHku 6akaiaBpoB HEOOXOAMMO HCIOJB3YIOTCS KaK TPAAULIMOHHBIE, TaK U
WHHOBALMOHHBIE THIIBI, BUIBI M GOPMBI KOHTpOJIsL. [IpH 3TOM OCTENEHHO TPaJAUIIMOHHBIE CPEACTBA
COBEPIICHCTBYIOTCSI B pyClIe KOMIIETEHTHOCTHOIO IIOAXO0JA, A WHHOBAI[MOHHBIE CpEICTBA
aJanTUPOBaHbI IS IOBCEMECTHOTO IPUMEHEHUS B POCCUUCKOM By30BCKOM ITPAKTHKE.

Lens npoBeneHusi aTrecTalMd — IPOBEPKA OCBOEHUS 00pa30BaTENIbHOM INPOrpaMMbl
JUCHMIUTMHBI-IPAKTUKyMa Yepe3 c(popMUpOBaHHOCTH 00pa30BaTENIbHBIX PE3YIbTATOB.

IIpoMe:xxyTOYHAS aTTeCTANMSA OCYLIECTBIIIETCS B KOHIIE CEMECTPA M 3aBEPIIACT U3Y4CHHE
JUCHMIUIMHBI, TIOMOTaeT OIIEHUTh KPYMHbIE COBOKYIMHOCTH 3HAHUH W yYMEHUH, (QopMHUpOBaHHE
OTIPEIEICHHBIX KOMIIETCHIIUMN.

No CPEJICTBA OIIEHUBAHUAA, OO6pazoBarenbHbIC

I/ WCIIOJIb3YEMbIE JIJIsl TEKYIIEr0 OLEHUBAHUS MTOKa3aTels Pe3Y/IbTATHI AUCIHILTHHBI
(hOpMHUPOBAHHUS KOMITCTCHITUH

OueHouHble cpecTBA AJs1 TEKYIEl aTTecTallu

OC-1 3ammuta pedepara OP-1
OCHOBHEIE XapaKTEPUCTHKHU
OC-2 OT4eT 0 BBINOJHEHUU UHIUBUAYaTbHOTO N
€CTECTBCHHOHAYYHOU KapTHUHBI
3aIaHus
A MHpa, MECTO M pOJIb 4YeJIOBEKa B
. . MIPUPOJIE; OCHOBHEIE
OC-3 3ammura UTOroBO# 1a00paTOPHOMI
m paTop MaTEMaTUUECKHUE 00BEKTBI u

paboThl
OPUHATBIE  JUII  HUX  CIIOCOOBI

Kiaccu(ukanuy, omnepalnud  Haj

OC-4 3amuTa KOHTPOJIHHOU PabOTHI . N
00BbeKTaMU U CBOWCTBA Omepanuil

OP-2

IIPUMCHATDH €CTCCTBCHHOHAY4YHBIC
3HaHUA JJIA IIEPBUYHOTO
OPHUCHTHUPOBAHUA B

UH(OPMAIIMOHHOM  IIPOCTPAHCTBE;
BBIOMpATh KOHCTPYKIMH, YyIOOHBIE
JUIS TIPEACTaBICHUS M  OIHUCAHHS
KOJIMYECTBEHHBIX M KauyeCTBEHHBIX
OTHOIIIEHUH 0OBEKTOB.

OP-3

MOHITHUIHHO-TEPMUHOJIOTUYECKIUM
MUHUMYMOM €CT€CTBEHHOHAYYHOTO
u MaTeMaTH4eCKOro 3HaAHMUS,
HEOOXOJMMBIM  JUII  OLICHUBAHMS
JIOCTOBEpHOCTH  HH(popmammu B
COOTBETCTBUU C HAYYHON KApTUHOU
MUpa.

OP-4

TpeOoBaHUs K 00pa30BaTEIbHBIM
porpaMMam o y4eOHOMY




MpeaMeTy B COOTBETCTBUHU

C

TpeOOBaHUSAMU  00pa30BaATEIBHBIX

CTaHJApTOB
OP-5

OCYIIECTBJIATH aHAIIU3
00pa30BaTENIbHBIX IPOIPaMM IO
y4eOHOMY MpPEIMETY B
COOTBETCTBUU C TPEOOBAHUSAMU
00pa3oBaTENIbHBIX CTAH/IAPTOB
OP-6

METOJaMU IJIAaHUPOBAHUA

00pa3oBaTENIbHBIX  MPOTpaMM
yueOHOMY MpeaMET

110

Mamepuaﬂbl, ucnojibzyembsle 01 meKyuieco KOHmpoJisa ycneeaemocmu
oﬁyuammuxc;l no 0”6‘1{””]1””8
MaTepHanH AJI OpraHru3aliyuun TeKymefI aTTeCTalui NpEACTaBJICHBI B m5 mporpamMMmal.

OC-5 3auer B popme ycTHOrO cobece10BaHUS

INIPUMEPHBIE 3AJAHUA JJIS 3AYETA

1. I'padpuaeckuii 1 aHATUTUISCKUN METOJIbI OT/ACIICHUST KOPHEH.

2. YTouHeHue KOpHCﬁ METOJ0M ITOJIOBUHHOI'O OCJICHUA.

3. YTouHeHue KOpHEH METOIOM XOpa. Anroput™. CxoauMocTb. OlieHKa MOrpenrHOCTEH.
4. YTouyHeHHE KOPHEH METOIOM KacaTeabHbIX. AIroput™M. CXxoauMocTh. O1ieHKa MOrpenrHOCTEN.

5. YTouHeHHe KOpHEH KOMOWMHUPOBAHHBIM METOJIOM.

MOrPEITHOCTEH.

6. YTouHeHue KOpHEH MeToIoM uTepanuidi. Aroput™M. CxoauMocTh. OlleHKa MOTPEITHOCTEH.
7. KoneuHble ¥ UTEpaIlMOHHBIE METOJbI PEIICHUSI CUCTEM JIMHEHHBIX ypaBHeHui. Meton ["aycca.

MeTo/1 r1aBHBIX DJIE€MEHTOB.

8. Koneunrie u HUTCPAIMOHHBIC MCTO/bl PCIICHUA CHCTCM JIMHEMHBIX ypaBHeHHﬁ. Merton

MpOCTHIX UTeparuidi. Mero 3enaens.

9. TlocranoBka 3agaun npuOmmkenus GpyHkuuii. HTEpnoasiuoHHbIi MHOTOUIEH Jlarpamxka.

10. MnTepnonsunoHHbIM MHOTOWIeH HploTOHA.

AnroputMm. Cxomumoctb. OleHka

11. Annpoxcumarus QyHKIHHA ¢ TOMOIIBIO0 METO1a HAMMEHBIINX KBaIPaToB.

12. HOCTpOGHI/IC MHOTOWICHOB HaAWJIy4lIeTO PaBHOMCPHOTO HpI/I6J'II/I)KeHI/I$I CTCIICHN HE€ BbIIIC

IIEPBOM.
13. TlonsATHE O CIUTAWH-UHTEPIIOISAIINH.
14. 3agaya 0OpaTHON MHTEPHOISAIUH.

15. YucnenHnoe auddepeHnnpoBaHne Ha OCHOBE MHTEPIOJALMOHHBIX (opmyn Jlarpanxka u

HrroTona.

16. Yucnennoe HHTCTPUPOBAHUC Merton MMpAMOYT'OJIbHUKOB, OIICHKA IMMOTrPCIITHOCTH.

17. Keagpatypusie popmynsl Hetorona- Koreca.
18. Meron Tpanenuii. OnieHKa NOrpeIHOCTH
19. Merox Cumricona, OrieHKa MOTrperrHoCTH.




20. Yucnennoe pemieHne OOBIKHOBEHHBIX Iu(depeHInaIbHbIX ypaBHeHUH. Meton Diinepa,
Moaudukanuu Mmeroaa ditepa. OneHKH NOTrPenTHOCTEH.

21. CemeiictBo Meton0B Pynre-Kyrtsl BrOporo mopsiaka. Merox Pynre-KyrTel yerBepToro
MOPsLIIKA.

22. Metop Ilukapa pemenust OY.

23. Muoromarossie MeTo sl pemeans OY, Metoast Anamca.

24. Yucnennoe peuieane auddepeHnnanbHpIX YpaBHEHUH B YaCTHBIX POU3BOTHBIX.

HpHMeprle NMPAKTHICCKUE 3aJaHUS K 3a4Y€Ty

1)CryneHty mpejiaraetcsi OEHUTh MPABUILHOCTh HATMCAHUS IIPOTPAMMBI ISl peaii3aium
KOHKPETHOTO YHCIIEHHOTO METO/IbI (B MpeAsiaraeMoi nporpaMme HUMEIOTCS OIINOKN) U OOBICHUTH CBOIO
TOYKY 3pEHHUSI.
2). CtyneHTy npejyiaraeTcs OleHUTh MPAaBUILHOCTh pa3pab0TaHHOM OJI0OK-CXEMBI aJITOPUTMA ISt
peanu3anui KOHKPETHOTO YUCIEHHOTO METO/IbI (B IpeiaraeMoi OJ0K-CXeMe UMEIOTCS OIITHMOKHN) 1
OOBSACHUTH CBOIO TOUKY 3PEHHUS.
3). CTyaeHTy npeiaraeTcsi CpaBHUTD YMCIICHHBIE METO/IbI (QJITOPUTMBI ) PEIICHUS OJTHOM U TOM ke
3a/1auH.

OxapakTepr30BaTh UX JOCTOMHCTBA U HEJJOCTATKH.
4). CryneHTy npeanaraiTcs Ui pelieHns ¢ UCIOIb30BaHNEM YHCICHHBIX METO0B MIPAKTHYECKHE
3a/lauM U3 pa3IMYHbIX MTPeIMETHBIX oOnacteii. Hanpumep: BHIYMCINTE BpeMeHs NajeHus 0oyma Ha
3emutio (YMCIIeHHOE HHTErpupoBanue). Heo0XomMo mpeioxkKuTh YUCIECHHBIN METOT IS €€ PEIICHHS 1
000CHOBATH BHIOOD.



Kpumepuu oyenueanus 3nanuii 00yuaomuxcs no OUCyUnIuHe

S cemecmp
Ne /mm Bun nesarenpHOCTH MaxkcumansHoE MaxkcuMalbHOE
KOJIMYECTBO 0ajjIoB 3a | KOJIMYSCTBO  OaJlIoB
3aHATHE 10 JUCLUILIMHE
1. ITocemenue neKImii 1 6
2. [Tocemenne aboOpPaTOPHBIX 1 10
3aHATHN
3. Pa6ora Ha 3aHaTHH 12 120
4. KonTponpHas pabora 32 32
5. 3auér 32 32
HUTOIO: 2 3aYETHBIX €IMHUILIBI 200

®opMHupoBaHHe 0AVILHO-PEHTHHIOBOM OLIEHKH Pa00ThI 00y4YaKOLIUXCS

ITocemenue Pabora Ha
[Tocemenue KonTposs- "
. MPAKTUYECKHUX | TPAKTHYECKUX 3auér
JIEKIIANA . Has paboTta
3aHATHI 3aHATUAX
PasbamnoBka 6 x  1=6 10 x 1=10 10 x 12=120 32
o BHIaM oaiu1o 32 Oamna
OaJUI0B OaJuIoB Oajuta
5 pabot B
cemectp Cymmapubiit | 6 OamioB | 16 6amos | 136 6amioB | 168 6amios ?:J(I)HOB
Makc. 0amn max max max max
max
bamner (2 3E)
«3a4TEHO» oouee 60
«HE 3aUYTECHO» 60 u MeHee

6. MeToanyeckne yKka3anus J1Jisl 00y4alOMMXCs M0 OCBOCHUI0 TUCHUILIUHBI (MOTYJIs1)

VYcenenHoe u3zydeHue Kypca TpeOyeT OT oOydaroIuxcs IMOCELIeHHs JIEeKIMH, aKTUBHOU
pa®oThl Ha Ja0OPAaTOPHBIX 3aHATHUAX, BBINOJHEHHS BCeX YUEOHBIX 3aJaHUil IpernojaBaTels,
O3HAKOMJIEHUS C OCHOBHOM U JIOTIOJIHUTENBHOM JINTEpaTypoil.

3anuch JeKUMM — OJHa M3 (OpPM aKTUBHOM CaMOCTOATENbHOM paboThl 0Oydarommxcs,
TpeOyrolasi HABBIKOB MU YMEHHs KPAaTKO, CXeMaTHYHO, MOCIEeI0BATEeIbHO U JIOTMYHO (DPUKCUPOBAThH
OCHOBHBIE TI0JIOKEHUSI, BBIBOJIbI, 0000IIEeHUs, HOpMyIMpOBKU. B KOHIle JeKuuu mpenojaBareib
ocTaBisieT BpeMs (5 MHMHYT) JUId TOro, 4roObl OOydJaromiuecss MMENId BO3MOKHOCTh 3a/1aTh
YTOYHSIOIIME BONPOCHI IO H3y4aeMOMy Marepuainy. HM3-3a HemocTaToyHOro KOJMYECTBA
ayIUTOPHBIX YacoOB HEKOTOpbIE TEMbl HE YAaeTcs OCBETUTh B TIOJHOM OObeMe, MO03TOMY
IIpenojaBarenb, 10 CBOEMY YCMOTPEHHIO, HEKOTOPHIE BOMNPOCHI BBIHOCHT Ha CaMOCTOSITEIBHYIO
paboTy CTYAEHTOB, PEKOMEHIys Ty WM HHYIO JuTeparypy. Kpome 3Toro, ajst Jydmiero ocBOCHUS
Marepuana ¥ CHCTeMaTH3allMd 3HaHWA 10 AWUCIMIUIMHE, HEOOXOIMMO TIOCTOSHHO pa30Huparth
Marepuabl JEKLIUH M0 KOHCIEKTaM M y4eOHbIM nocoOusaM. B ciyuae HeoOXoquMocTH obpamarsest K
IIPENOJABATENIO 32 KOHCYJIbTalUeEH.

[lonroToBka k 1a00PaTOPHBIM 3aHATHSIM.




[lpu moaroroBke K 7a0OpPAaTOPHBIM 3aHATHAM CTYACHT JOJDKEH H3YYUTh TEOPETHUECKHUN
MaTepuajg IO TeME 3aHATHUs (MCIOJIb30BaTh KOHCHEKT JIEKLUM, M3YYUThb OCHOBHYIO JIUTEPATYpY,
O3HAKOMUTBCS C JOTIOJHUTENBHOMN JIUTEPATypOid, IPH HEOOXOAMMOCTH JONOJIHUTH KOHCIEKT, Jejas B
HEM COOTBETCTBYIOIIME 3allUCH W3 JIMTEPaTypHbIX HUCTOYHUKOB). B ciydae 3arpyaHeHwmit,
BO3HUKAIOIUX [P OCBOEGHMU TEOPETHUYECKOTO Marepuaia, CTYIEHTY CcleqyeT oOpamarbcs 3a
KOHCY/IbTallUe K IpenojaBarento. Mnd Ha KOHCYIbTallMIO, HEOOXOAMMO XOpOIIO HpPOIyMarb
BOIIPOCHI, KOTOpPBIE TPEOYIOT Pa3bsCHEHUSI.

B nagane 1ab0paTOpHOro 3aHATHS MPENoJaBaTelb 3HAKOMUT CTYICHTOB C TE€MOM, Orjamiaer
IUIAH IIPOBEJCHMs 3aHATHSA, BBIIACT 3aJaHKe. B TedyeHue OTBEICHHOIO BPEMEHM HA BBINIOJHEHHE
pabOTHI CTYAEHT MOXET OOpaTHTHCS K MPEMONaBaTeli0 3a KOHCYJIbTAMeH WK pa3bscHEeHHsMU. B
KOHIIE 3aHSTHUS IPOBOJUTCS IPUEM BBITIOJHEHHBIX Pa0OT, COOECEeIOBAaHNE CO CTYICHTOM.

Pe3ynbrarhl BBIOJTHEHHS JTA0OPATOPHBIX pabOT OLEHMBAIOTCS B OajuiaX, B COOTBETCTBHUU C
0aNTbHO-PENTHHTOBOM CHCTEMON YHUBEPCHUTETA.

Inanbl 1a00paTOPHBIX 3aHATHIA

JlaboparopHas paboTa cuuTaeTcs BBIIIOJHEHHOMW, €ClIM porpamma (JOKyMEeHT) pa3paboTaHa,
HE COIEP)KUT CHHTAKCHUYECKUX ONMTUO0K, COOTBETCTBYET 33aJaHHIO, TIOJYIE€HBI KOPPEKTHBIE
pe3yIbTaThl BEIYHACICHUI U IPECTABICH OTUET.

Ilpumepol 3a0anuil.

Tema 1.

1. BoinosHuTh MHGOPMAMOHHBIN 1 OMOIHOrpaguecKuii MOUCK JINTEPATYpPhl U HHTEPHET
PECYpPCOB TI0 YHCICHHBIM METO/IaM M WX UCTIOJIB30BAHUIO JIJISI PEIICHHS PAKTHUECKUX 3a1a4.

2. Co3naTh aHHOTHPOBAHHBIN CIIHCOK JINTEPATYPhl M HHTEPHET PECYPCOB, aKTyAIbHBIX JIISI
npodeccrnoHabHOM IeATENbHOCTH YUUTESI HHPOPMATUKH.

Tema 2.

JlaGopaTopHasi paboTa BKIIIOUAET TP PACUCTHBIX 3aJaHUS U 3a/IaHUE 110 O(POPMIICHHUIO
oTyeTa. J{J1sl BEINOJIHEHUS pacueTHbIX 3aJaHNUH CTYIEHT BbIOMpAeT KOHKPETHBIN HOMEp BapuaHTa ¢
JAHHBIMH, HEOOXOJUMBIMHU JUIsl BBINIOJIHEHHSI PACUETOB.

. Buuucauth 3HaueHHe aHATHTHYECKOTO BEIPAAKCHHA (BﬂpHaHTbI

safanit Tabmmma 1.2) u oueHuTs abCOMIOTHYIO M OTHOCHTENBHYH
MOTPEIIHOCTH CAOKHON (YHKIHH,

2. JIng monyqeHHBIX B MyHKTE |. OTHOCHTENBHOM MM abCOMWOTHOM
MOTPEIIHOCTH AHATUTHYECKOTO BBIDUKEHHA — OKPYIVIUTh COMHHTEIIbHBIE
[U(PBI YACTTA, OCTABHB TONBKO BEPHBIC 3HAKHL.

3*. OnpenenuTs Kakoe PaBEHCTBO TOUHEE (BAPHAHTHI 3a/1aHui Tabmima

1.3).
4. OdopMHTE OTHET.

Tabnuoal .2
BapuaHTbI 3aaHHii
BapuauThl 3aaHN

Ne HMcexoanan Turae
BAPHAHTA byHKuHA HAYEHHS
Zla,b,c) napaMeTpoB
(b+c—a) b a=3.85+0,01

b=20435+0,004
1 \|'('2 +b i

c=926,610,2

ab o @ =0,12456 %0, 0005
e a+b ~sin(c) b= 0,078 40,0003
2 ¢ =0,2468+0,00013
Tadmmal.}

| 2%3 2225 J6=245

17/ 191 k-
2 /14_1,21, B=28




Tema 3.

JlaboparopHas paboTa BKIIOYAET JBA PACUCTHBIX 3aaHUS U 3aaHKE 10 0(OPMIICHHUIO
otueta. [|yist BEITIOTHEHUS paCUSTHBIX 33JJaHUI CTY/ICHT BEIOMpPAET KOHKPETHBI HOMEp BapHaHTa C
JaHHBbIMH, HCO6XOI[I/IMBIMI/I IJIA BBITIOJIHCHU S pacquOB.

1. Berancnuts npuOIMKEHHOE 3HAYSHUE ONPEICIICHHOTO HHTETpajia

I:fhf(;r:)dm

(f(X) — HenpepwiBHAs Ha oTpe3ke [a,b] GyHKIMs) 0 PopMysie: IPIMOYrOIbHUKOB JICBBIX U
IpaBbIX yacTei, Tpaneuuii, napadosa (Meroa Cumiicona). Vcnosib30BaTh alnropuTM s
IIOCTOSIHHOTO 111ara BbluMciaeHus. BapuanTel 3ananuii nanel B Tabnuue 2.1.

2. Beruncnute npubIMKeHHOE 3HaYEHUE OINPEIeTICeHHOr0 HHTerpaiia no Gopmyiie Tpamneuu,
HCIO0JIb3YS AJITOPUTMBI IBOMHOTO nepecyeTa (IepeMEeHHbIH mar BerauciaeHus). Bapuanrtsl 3aganmii
nausel B Tabmure 2.1.

Tabnuna 2.1

i ‘ b Oyuxing f(x) Orper
1|2 ‘ 3 | 4 5
1 0 1 e+ 1 e

2 0 1 2°+1/In2 2/In2

300 | 1 3 +1/In3 3/ln3

4 101 ]01-¢ In(10- z) 0.1

3. OdopMHUTH OTYET O BHITIOJIHEHUH JTA0OPATOPHON PabOTHI.

Tema 4.

JlaGopaTopHasi paboTa BKIIOYAET PAacUeTHOE 33aJIaHUE U 3aJlaHue TT0 O(POPMIICHHIO OTYETA.
J11s BHIOJTHEHUS paCUETHOTO 3aJaHUsI CTYIEHT BIOMpaeT KOHKPETHBI HOMEp BapHaHTa.

1. Boraucnuth MpHOIMKEHHOE 3HAYCHHE DIIEMEHTAPHBIX QyHKIMH (€ v sin(X) uiu cos(X))
METOJIOM Pa3JIOKEHUS B pAll ¢ pazHoil TouHOCThIO € =0.001.

3. Cmenath BEIBOJEL.

4. OGopMHUTH OTUET O BHIIIOJHEHUH JTAOOPATOPHOM pabOTHI.

Tema 5.

JlaboparopHas paboTa BKJIIOYAET YEThIPE PACUETHBIX 3a/1aHuUs U 3aJJaHKe 10 0(hOPMIICHUIO
otueta. [[y1st BHIOJHEHUS pacYETHBIX 3aJaHUH CTYACHTY MpEeAaraeTcs KOHTPOJIbHBIA MpUMeEp s
BBITIOJIHEHUS BBIYUCIICHUN.

1.Pemuth 06bIkHOBEHHOE MU depeHInanbsHOe ypaBHEHHE MepBoro nopsaaka y’ = f (X, y) Ha
oTpeske [a, b] mpu HaYaIbHBIX YCI0BUAX Yo = f(Xo) MeTomoM Diiiepa mpu pa3HbIX 3HAUCHUSX II1ara
BBIYHCIICHUSI.

Kontponbnbiit npumep: v’ =y(1 - X) Yo=1mpu x0=0; [0, 1].

2. Pemuth nuddepenmnuansuoe ypaBHeHHe BTOporo nopsiaka y” = f (X, y) Ha oTpeske

[a, b] ¢ HauanpHBIMU yenoBUsIMU Yo = f(Xo) U yo’ = f* (X0) MeTomom Ditnepa ¢ miarom h = 1.

KoHTponpHbIi mpuMep: pemuTth ypaBHeHue y’ +y’ / x + y= 0 ¢ HauyaJIbHBIMU YCIOBUSAMU
y(1)=0,77uy’ (1) =-0,44 na otpeske [0, 1].

3. Pemuts cucremy auddepeHnnaibHbIX YpaBHEHUI

dx/dt =-2x + 5z
dy/dt =sin(t-1)x -y + 3z
dz/dt =-x + 2z

¢ HavanpHbIMU yenoBusamu X(0) = 2, y(0) =1, z(0) = 1, na orpeske [0, 0,3] ¢ marom
h = 0,003 meTonom Ditnepa.

4. [IpoaHaTM3MUPOBATH MOJTYYEHHBIE PE3YIILTATHI

5. OGopMHUTBH OTYET O BBIMOJIHEHUH JJa0OpaTOPHOIT pabOTHI.

Tema 6.



JIaGopaTopHasi paboTa BKJIIOUAET TPU PACUECTHBIX 3aJaHUN U 337aHue 10 0(HOPMIICHUIO
oTueTa. /{15t BHIIIOJIHEHUS PACUETHBIX 33aJJaHUI CTYAEHTY NIPEAIAraeTcsi KOHTPOJIbHBIA MIpUMEp IS
BBIIIOJIHEHUS BBIUMCIICHUH.

1. Harti kopeHnb ypaBHeHus 2X — SinX = 0,25 na otpeske [0;) @/ 2] ¢ Tounoctsio €[1= 0,001.

Hcnonb30BaTh METO1 OJIOBUHHOTO JEJICHUS.

2. Hawtu kopens ypaBHeHus 2X — Sinx = 0,25 na otpeske [0;[] / 2] ¢ Tounocthio &= 0,001.

Ucnonws3oBars MeTo kacaTenbHbIX (HpioTOHA).

3. CpaBHUTH NOJyYEHHbBIE PE3YIIbTATHI.

4. OhopMUTH OTUET O BBHIIOJIHEHUH JIAOOPATOPHOH pabOTHI.

Tema 7.

JIaGopatopHasi paboTa BKIIIOUAET YEThIPE PACUCTHBIX 3aJaHUS U 33aHUE 10 0(OPMIICHUIO
otueTa. /{y1st BHIIIOJIHEHUS paCUETHBIX 3aJJaHUI CTYAEHTY MPEAIaraeTcsi KOHTPOJIbHBIA MpUMEp IS
BBITIOJIHEHUS BBIYMCIICHUM.

1. Pemuth cucreMy JTMHEMHBIX alreOpanyecKux ypaBHEHHMH.

Hcnonb3oBats MeTo1 ["aycca mocienoBaTeaIbHOTO UCKITIOYEHH ST HEM3BECTHBIX 10 CTOJIOIAM.

2. Pemuth cucteMy JUHEHHBIX anreOpanyecKux ypaBHEHUI.

Hcnons3oBars ['aycca MeTO ] ONTUMATBHOTO UCKITFOUEHHUS.

3 Pemuth cucreMy JUHEHHBIX anreOpanuecKux ypaBHEHHI.

Ucnonb3oBath MeTo1 ["aycca ¢ BBIOOPOM TJIaBHBIX 3JIEMEHTOB.

4. Pemuth cucteMy JTUHEHHBIX anreOpanyecKux ypaBHEHHI.

Hcnons3oBars meton ["aycca-Kopnana.

KonTtponbHbIl TpUMeED:
5x1 + 7x2 + 6x3 +5x4 = 23
7x1 + 10x2 + 8x3 + 7x4 = 32
6x1 + 8x2 +10x3 +9x4 = 33
5x1 + 7x2 +9x3 +10x4 = 31

5. OGopMHUTH OTYET O BBHITIOJHEHUHU JTA00PATOPHOI pabOTHI.

Tema 8.

JlaGopaTopHasi paboTa BKIIOYAET TPHU PACUCTHBIX 3aJaHUS U 3aJIaHUE 10 O(POPMIICHUIO
oTueTa. /[y BBIIIOJIHEHUS PACYECTHBIX 3aJaHUH CTYACHTY IIPEAIAraeTcsi KOHTPOJIbHBIA MPUMED VIS
BBIIIOJIHEHUS BBIYMCIICHUH.

1. Haittu npubnmxeHHoe 3HaueHue (QyHKIMU IPU JaHHOM 3HaYEHUU apryMEHTa C IIOMOILIbIO
MHTEPHOJISLMOHHOT0 MHOrouwieHa Jlarpanika, ecinu (GyHKUIUS 3ajaHa:

1) B HEPaBHOOTCTOSIIMX y3JIaX TAOJIUIIBL; 2) B PABHOOTCTOSIIINX y3/1aX TaOiuIb 1)

Tabmuma 1.

X Y

0,05 0,050042
0,10 0,100335
0,17 0,171657
0,25 0,255342
0,30 0,309336
0,36 0,376403

Boruncnute 3Hauenue pynkuuu f(x) = y(x) npu x = 0,263.

2. Ucnonp3ys cxeMy DUTKeHa, BBIYUCIUTh NPUOIMIKEHHOE 3HaUeHNe (PyHKINH, 3aJaHHON
TabJIMYHO, IPU JAHHOM 3HAYEHUU apTyMEHTAa.

[Tonb3ysich Tabauuel 2, onpenenuTs 3HaueHUH GyHKuuu y(x) npu x = 0,89925.

Tabmuma 2

X y
0,8902 1,2351

0
0,8909 1,2368

7
0,8919 1,2394

1




0,8940 1,2447

5
0,8944 1,2457

7
0,8955 1,2485

8
0,8965 1,2511

4
0,8975 1,2537

1
0,9010 1,2627

5
0,9026 1,2669

1
3)
X Y

0,101 1,26183

0,106 1,27644
0,111 1,29122
0,116 1,30617
0,121 1,32130
0,126 1,32660

Onpenenuts 3HaueHue pyHkuuu y(x) npu x = 0,1157.
2. Vicnonp3ys NepByrO U BTOPYIO HHTEPHOJALUOHHYIO popmyiny HbroToHa, BEIUMCINTD
3Ha4eHUs (PYHKLUU NPHU JaHHBIX 3HAYEHUAX apryMeHTa.

Tao0muia 3
X y
1,21 0,10
5 6044
1,22 0,11
0 3276
1,22 0,11
5 9671
1,23 0,12
0 5324
1,23 0,13
5 0328
1,24 0,13
0 4776
1,24 0,13
5 8759
1,25 0,14
0 2367
1,25 0,14
5 5688
1,26 0,14
0 8809

Onpenenuth 3Ha4eHUsT QYHKIUH Y(X) IPH CIETYIONUX 3HAYCHUAX apryMEeHTa:
1) x1=1,2273; 1) x2=1,253; 1) x3=1,210; 1) x4= 1,2638.

Brinonsenne uTorosoii J1abopaTopHoii padoThI.



Jnst  3aKkperuieHWsT TMPAaKTUYECKMX HABBIKOB MO  HCHOJIB30BAHUIO  MH(POPMALMOHHBIX
TEXHOJIOTMH CTYJIEHTHI BBIIOJHAIOT MTOTOBOE 3a/laHME - CAMOCTOATENBHO WM paboTas B MajblX
rpynrnax 1o 2 4ejloBeKa, I0oj PyKOBOJICTBOM IPENOAaBATEIs.

Tekymas mpoBepka pas3fenoB paOOTHI OCYIIECTBJISIETCS B XOJE BBINOJHEHUS pabOThl Ha
3aHATHUSAX U Ha KOHCYJIBTAIMAX. 3allUTa HTOTOBOK pabOTHI MPOBOJUTCS HA MOCIIECAHEM 3aHATHH WM Ha
KOHCY/IbTalluU IpenojaBaress. s oka3aHMs MOMOILM B CaMOCTOSITEILHOM paboTe MpOBOIATCA
VH/IMBUAYaJIbHbIE KOHCYJBTAIUH.

[loaroroBka K Tecry.

[Ipu moaroToBKE K TECTY HEOOXOAUMO M3YUUTh TEOPETUIESCKUI MaTepual rmo auctuiumHe. C nenbo
OKa3aHus MIOMOLIH CTYA€HTaM IpY MOATOTOBKE K TECTY IIPENOoJaBaTesieM MPOBOAUTCS IPYIIoBas
KOHCYIIBTAIIMS C LIEJIBIO PA3bsICHEHNS HaHOOJIee CIOKHBIX BOIIPOCOB TEOPETUUECKOTO MaTepuala.

7.IlepeyeHb OCHOBHOW M JOMOJHHUTENbHOH Y4eOHOU JMTEpPaTypbl, HEOOXOAUMOW IS
OCBOEHHUSI AuCHUNIMHBL. HWHTepHeT-pecypcoB, He00XO0AMMBIX /JIsi  OCBOEHUSA
AMCHUIINHBI
OcHoBHas JuTEparypa

1. T'ynun, A. B. BBeaeHue B 4iCIICeHHBIC METOIBI B 33/1aUaX M YIPAKHEHUAX ;| yueOHOE TTocoOmne
/ A.B. I'ynun, O.C. Maxoposa, B.A. Mopo3oBa. — Mocksa : UHOPA-M, 2022. — 368 c.
— (Beicimee oOpaszoBanme: bakamaspmar). - ISBN 978-5-16-012876-4. - Tekcr
anektpoHHbld. - URL: https://znanium.com/catalog/product/1852192 (mara oOpamenus:
18.04.2023). — Pesxum 10CTyMA: 110 TO/IMUCKE.

2. lummu, U. A. KommbrotepHast anredpa B 3amgadax : yueOHoe mocoome / U. A. llnnwH. -
Mocksa : MIIT'Y, 2018. - 56 c. - ISBN 978-5-4263-0664-6. - TekcT : anexTponHsii. - URL:
https://znanium.com/catalog/product/1316702 (mara o6pamenus: 18.04.2023). — Pexum
JOCTYTIA: 10 MOJIIMUCKE.

JonoaHuTeLHAS IUTEPATypa

1. ITnoxotnukoB, K. DO. ba3zoBbie pa3gensl marematwku s OakanaBpoB B cpene MATLAB
[OnexTponnbiii pecypc] / K. D. IlnoxorHukoB. - MockBa : MHppa-M; By3oBckuii Y4eOHUK;
Znanium.com, 2014. - 571 c. - ISBN 978-5-16-102366-2 (online). - Tekcr : anexkrponnsrii. - URL:
https://znanium.com/catalog/product/496199 (mara oopamenwus: 18.04.2023). — Pexxum gocryma: mo
MO/TIHCKE.

2. Pakutun, B. . PykoBojcTBO 1o Meroaam Beruucienuii u npuinoxenuss MATHCAD : yueOnoe
nocobue / B. . Pakutun. - Mocksa : ®U3MATIJIIUT, 2005. - 264 c. - ISBN 5-9221-0636-8. -
Texct : snextponHsid. - URL: https://znanium.com/catalog/product/410759 (mara oOpaieHus:
18.04.2023). — Pexxum I0OCTYMA: 110 TMOAIKUCKE.

3. [abapmmunua, M. C. OcHOBBI KOMIBIOTEPHON MaTeMaTUKH. 3aJauyd CHCTEMHOTO aHaiu3a U
ynpasieHus : yueOHoe nocobue / W. C. llla6apmuna, E. B. Kopoxosa, B. B. KopoxoB ; FOxHbrii
denepanbHblii  yHHBepcuTeT. - PocroB-Ha-/lony ; Taranpor : MWsmarensctBo FOkHOTO
¢denepanbHOro yHuBepcureta, 2019. - 142 c. - ISBN 978-5-9275-3118-9. - Tekcr : 251eKTpOHHBIH. -
URL: https://znanium.com/catalog/product/1088111 (mata oOpamenus: 18.04.2023). — Pexum
JOCTYTIA: MO TOJIMTUCKE.



JIuct coracoBaHus pabouei porpaMMEI
y4eOHOM IUCUUIITHHBI (TIPAKTHKH)

Hanpasienue noaroroBku: 44.03.05 Ilenarornueckoe oOpasoBanue (C ABYMs
HaIpaBJIeHASIMH OATOTOBKH )

Ipo¢uas: Marematuka. Mupopmarrka

PaGouasi nporpamma Unc/ieHHbIE METOAbI

CocraButenb: Komenes H.A., Kapenun A.A. — YibsHosck: Yal'TIV, 2023.

[lporpaMma cocTaBieHa C YydeToM (elepalbHOro roCyAapCTBEHHOIO
00pa3oBaTeNbHOrO  CTAHAApTa BBICIIEr0o 00pa3oBaHHMs [0  HaNpaBICHUIO
noarorosku 44.03.05 Ilemaroruyeckoe oOpa3oBaHMe (C JABYMsl HanpaBiIeHHSIMHU
TIOZIFOTOBKH ), yTBEPXk AEHHOr0 MuHHCTEpCTBOM 00pa3oBaHus U HayKH Poccuiickoi
Menepalvi, U B COOTBETCTBUH € y4EOHBIM ILIAHOM. =
CocraBuTenu # Komenes H.A., Kapenun A.A. .«// oM("{

(noonuce)

Pabouas nmporpamma
Kadeapsl UHHOPMATUK

OHOI AMCUMIIIMHEI (MPAKTHKH) 0J00peHa Ha 3acelaHuH

r., mpotokoJs Ne 9

3aBemyrommuii Kageapoit _ly6osuy B.I". Db &5 AS

Y
b
NUYH n)d{uc'b pacuugposka noonucu dama

PaGouas nporpamma y4eOHOM AMCUMILUIMHBI (TIPaKTHUKM) COIJlacoBaHa ¢

OuOIHOTEKOU

CotpynHUK 6HOIHOTEKH

JW & ¢ ;l(;.\.(‘u Pk LA )( ///[7“ :cj 7

Y

JUYHAs NOONUCH pacuugposka noonucu oama

IIporpamMma paccMOTpeHa U 0Z00peHa Ha 3acellaHHM y4eHOro coBeTa (akyibTeTa
(GU3UKO-MaTEMaTHYECKOTO W TEXHOJIOrHYeckoro obpasosanus "26" mas 2023 r.,
npotokosn Ne 5

HpencenaTenb Y4YE€HOro CoBe€Ta (baKyJH:TeTa (l)I/I3I/IKO-MaTeMaTPI‘{CCKOFO u
TEXHOJIOTHYECKOI'O O6pa30BaHI/Iﬂ

/Z/é[/ AL— I'pomoBa E.IM. 26 mas 2023 rona

JUYHAR NOONUCH pacuugposka noonucu oama



		2023-11-03T11:39:26+0400
	Титов Сергей Николаевич




