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MecTo 1ucuunIuHbI (MOIYJIfA) B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMmbl

Jucnunianaa «YuclIeHHbIE METOIBI» SBISETCS AUCHUINIMHOW 0a30BoMl uyactu bioka 1
Juctumimebel (MOIYTH) OCHOBHOM MPOQECCHOHAIBHON 00pa30BaTeIbHONW MPOTPAaMMBI BBICIIETO
oOpazoBaHusi — TporpaMmbl  OakamaBpwatra 10 HampamjieHHio moarotoBku  44.03.05
[Tenarornyeckoe oOpa3oBanue (¢ AByMs MPO(UISIMH MMOATOTOBKH), HANPABICHHOCTH (IPOQHIIB)
oOpa3zoBatenbHOil mporpammel «MHpopmaTrka. HOCTpaHHBINA S3bIK», OYHOU (OpPMBI O0yUeHUS
Jucunmmna «YucneHHsle MEeToIb» mpenoaaercs B 5 cemectpe. Ha nannblil Kype BigenseTcs 2
3a4ETHBIE €IUHUIIBI.

DTOT KypcC SABISIETCSA OJHUM U3 3aBepIIAOIIMX HH(popMarmonHoe oOpa3oBanue OakaIaBpoB,

OH OINHUpaeTcs Ha 3HAHUS U HaBbIKM, NIPUOOpPETEHHBIE CTyJEHTAaMH B paMKax KypcoB
«[IporpammupoBanue», «lIporpammHoe obecrneueHue», «MHPOPMAIMOHHBIE TEXHOJIOTHUNY,
«HccnenoBanue onepamnui».

B xoae ocBoeHus1 00pa3oBaTe/IbHOM MPOrPaMMbl 00y4AKOIIUIICH J0JIKEH

3HATh:

pOJIb ¥ MECTO TPEIMETHOW 007acTH (IIpernoaBaeMoro npeaMeTa) B o0mield KapTuHe Hay4HOTO
3HAHUS;

— CTPYKTYpYy, COCTaB M JHJIAKTHYECKHE €IMHUIIBI COJEpXKAaHUS IPEIMETHOH o00JIacTH
(mpernogaBaeMoro mpeaMeTa);

— OCHOBHBIE IPUEMBI U METO/IbI PEILICHUS TIPOOJIEM U 3a/1a4 IPEJMETHOM 00JIacTH.

yMeThb:

— OCYUIECTBIIATH OTOOP Y4eOHOrO COAEpKaHMsS JJIsl €ro peaju3alud B Pa3IHuHBIX (opmax
00y4YeHHSI B COOTBETCTBUH C COBPEMEHHBIMH TPEOOBaHUSMH K 00pa30BaHUIO;

— OCYLIECTBIISATH apI'YMEHTHPOBAaHHBIH BHIOOp HanboJjee 1es1eco00pa3HbIX METOJIOB, CPE/ICTB
¢dopMm opraHuzanuud y4eOHOro Ipolecca, B COOTBETCTBHM C AMJAKTHUECKUMH 3a/layaMu |
YCJIOBUSAMH OpraHU3anuu.

BJIAJETh!

— JIeHCTBUEM NMPOEKTUPOBAHUS PA3NUYHBIX POPM YUEOHBIX 3aHIATUH,

— HaBBIKOM TPUMEHEHUs DPAa3JIMYHbIX METOJIOB, NPUEMOB M TEXHOJOTMH (B TOM 4HCIeE
MH(OPMALIMOHHBIX ) B 00y4YE€HUU MPEeIMETHON 00acTH (IIPEroaBaeMoro npeameTa).

1. IlepeyeHbr MUIaHHpPYeMBIX pe3yJbTATOB O0O0y4YeHHMSl 1O JUCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

Heabto panHOrOo Kypca sBiseTcss (OPMHpPOBaHME Yy CTYIACHTOB MIPEJCTABICHUS O
NpUOIIKEHHBIX W B TEPBYIO OYepelb UYMCICHHBIX METOAAaX pEIIEHHS MaTeMaTH4YecKuX 3ajad,
(dopmMHpoBaHUE 3HAHUI O BO3MOXHOCTSIX NMPUMEHEHHs Ul PEeIIeHUS TaKuX 3a/1a4 MMEIOIIerocs
MIPOrPaMMHOT0 O0OeCTIeUeHUsI U U3yYEHHBIX paHEe SI3IKOB MPOTrPaMMHUPOBAHHUS.

3agayamu Kypca ABISIOTCS:
— (opmupoBaHue 3HAHWM, yMEHHH W HaBBIKOB B O0OJACTH IOCTAHOBKM W pELIEHUS 3adad
YHUCIIEHHOTO pEeUIeHMs] YpaBHEHH, cUCTeM ypaBHEHUH, NpuOmkeHus (QYHKIUM, YUCICHHOTO
TG epeHIIMPOBAHUS M HHTETPUPOBAHUS, peleHus TuddepeHInaTbHbIX YpaBHEHUH;
— (opmupoBaHue 3HAHUI O TOYHOCTH, CXOJAUMOCTH U YCTOMYUBOCTH YHCIEHHBIX METO/IOB;
— (opMupoBaHME YMEHHMH M HaBBIKOB NMPUMEHEHUs] MaTEeMaTHYECKOro ammapara, MporpaMMHOIO
oOecrieyeHHs | NMPOrpaMM Ha sI3bIKaxX BBICOKOTO YPOBHS K YHCICHHOMY PEIICHUIO 3a1ay.

B pesynbpTaTe ocBOEHMs MporpaMMbl OakaiaBpuara OOy4aroUIHiics JOJKEH OBIAJIETh
CIIEIYIOIUMH pe3ylbTaTaMi OOydYeHUs MO IucCHUIUIMHE «UucieHHble MeToab» B Tabmuie



MIPEJICTAaBICHO COOTHECEHHE O00pa3oBaTeNbHBIX pE3YyJIbTaTOB OOyYeHHUs MO JTUCIHUIUIUHE C
WHJIMKaTOpaMU JOCTHKEHUSI KOMIIETEHIIUMN):

Kommerenmus u OO0pa3oBarenbHbIE Pe3yIbTaThl TUCIATUTHHBI
MH/IMKATOPHI €€ (aTamnsl GopMUpPOBAHUS TUCIUTUINHBI)
I[OCTI’I)KGHH’I B 3HACT ymeer BJIagceT
JUCLIUILINHE
ITK-1 Cocoben OP-1 OP-2 OP-3
0oCBauBaTh U OCYIIECTBIISATH OTOOP .
IUIAKTHYECKHE IeficTBUEM
UCII0JIb30BaTh y4eOHOro
TEOPETHYCCKHIE BO3MOYXHOCTH COJIEpKaHUs Ui €r0 | MPOCKTHUPOBAHUS
3HAHUA U peanu3anuu B
COBPEMEHHBIX pas3nU4HbBIX (HopM
MPaKTUYECKUE YMEHUS COOTBETCTBHHU C
Y HaBBIKH B TEXHOJIOTHIA tpeboBanusiMu @I'OC | yueOHBIX 3aHITHH.
MIPEAMETHOM 00J1acTH 00.

oOyueHusi, B TOM
IpU PEUICHUN

npodeccuoHaNbHBIX qucle
3a1a4y

[IK-1.1 3naer
CTPYKTYpY, COCTaB U
TUIAKTHYECKHE
€IMHULBI IPEIMETHON
obnactu
(mpenoj1aBaeMoro
npeaMeTa).

[TIK-1.2. Ymeer
OCYILECTBISATH OTOOP
yueOHOro
CoJIepKaHus I €ro
peanu3anuu B
pa3auuHbIX opMax
00yJeHus B
COOTBETCTBUHU C
tpeboBanusimu GI'OC
00.

WH(POPMAIIMOHHBIX

2. O0beM IUCHUIUIMHBI (MOAYJsI) B 3a4eTHBIX €IHHHUIAX € YKa3aHHEM KOJHYeCTBa
aKaJeMH4YeCKHX YacoB, BbIIEJEHHbBIX HAa KOHTAKTHYW PpadoTry o0y4yawiuuxcsi ¢
npenojaasarejeM (M0 BHAAM Y4YeOHbIX 3aHATHH) MW HAa CaMOCTOSAITEIbHYI padoTy
00y4aroumuxcs:
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3ad. Yacel
enl.
5 12 12 - 20 40 3a4eT
Hroro: | 72 12 - 20 40 3a4yer

3.Conep:kanue JUCHUIVIMHBI (MOXYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3aejiam) c
YKa3aHHEM OTBEJEHHOI'0 HAa HHUX KOJMYeCTBA aKAaJAeMHMYEeCKHX YacOB M BH/JI0B Y4eOHBIX
3AHATHH,

A. Ykazanue mem (pazoenos) u omeedeHHO20 HA HUX KOJIUUECHMEd AKAOEMUUECKUX YACO8 U
610086 yueOHbIX 3aHamuil, 0QOPMIICHHBIX B BUJIE TAOIUIIBI:

KomngectBo wacoB mo (opmam oOpraHu3anuu
00y4deHus
HaumenoBanue pazaena 1 TeMm
<
% = &
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. el > Q
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> Qo < =
o < o <
= = = @)
UucneHHble METO/IBI U UX MCIIOJIb30BaHUE B PEIICHUN 1 2 10
NPaKTUYECKUX 3a/1a4
BBenenue B aieMeHTapHYIO TEOPHUIO OTPEIIHOCTEN 1 2 5
YucneHHOe NHTETPUPOBAHUE 1 2 5
Borunicnenue 3HaueHWI 3JIeMEHTapHbIX (QYHKIHMH C 1 2 5
MIOMOUIBIO CTETICHHBIX PSI0B
YucneHHble  METOJIbl  pElIeHUS  OOBIKHOBEHHBIX 2 2 5
T depeHIaIbHbIX  ypaBHEHUN U  CHCTEM
muddepeHIIMATBHBIX YpaBHEHUI
Pemenne HenMMHENHBIX YpaBHEHUI 2 4 4
Peuienne cucreM ITMHENHBIX YPaBHEHUN 2
[Tpubmmkenue ¢pynkuil. UnTepnomisims. 2 4 5
Bceero 12 20 40

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OucCuuniuHbl
Pa3zneun 1. UnciaeHHbIC METOIBI M X UCIIOJIH30BAHUE B PEIICHUH MMPAKTHYECKHUX 3a1a4.
I/ICTOpI/IH YUCJIICHHBIX METOOAOB. 3HaueHne YUCIEHHBIX METOO4OB IJIs1 I/ICCJICI[OBaHI/II‘/JI, OCO6CHHOCTI/I ux
MPUMEHEHHE.




NurepaktuBHas ¢popma: COBMECTHOE BBIOJIHEHUE 3aJaHUM.
Pa3nes 2. BBeneHue B 371eMEHTapHYIO TEOPUIO MTOTPEIIHOCTEM.
Knaccudukanust morpemHocteii. AOCOMIOTHAasE W OTHOCUTEIbHAs IOTPENTHOCTh. JleHcTBHS C
MPUOJIMKEHHBIMU YU CIIAMU

HNurepaktuBHast popma: CoOBMECTHOE BBHINOITHEHUE 3a/IaHUMN.
Pa3zgea 3. UucneHHoe HHTETpUPOBAHMUE.
[TpubnmkeHHOEe BBIYMCICHHE HMHTETPAIOB C HCIOJIB30BAaHHE KBaJpaTypHbIX (GOpMYIT C
PaBHOOTCTOALIMMHU  y3l1aMU. MeTol MNpsSMOYroJbHUKOB Tpameuuid, mnapabdon (CumicoHa).
WHTerpupoBaHue ¢ epeMEHHbIM IIaroM. MeTo ABOMHOro nepecyera.
HNurepakTuBHas ¢popma: CoBMECTHOE BBINOITHEHUE 33/IaHUMN.
Pa3nen 4. Beruncnenue 3HauCHUN SJIEMEHTAPHBIX (YHKIIUN C TIOMOIIBIO CTETICHHBIX PSJIOB..
HNurepakTuBHast ¢popma: CoOBMECTHOE BBINOIHEHUE 3a/IaHUMN.
Pa3znen S5.UuciieHHble MeTONbl pelIeHHUS OOBIKHOBEHHBIX Au(epeHIuanbHbIX YpaBHEHUH U
cucteM nuddepeHITMATbHBIX YpaBHEHUH.
3amaya Komm. Meron Ditnepa. Meron Pynre-Kyrra uerBepToro mopsiaka tounoctu (0e3
BbIBOJIA
HNurepaktuBHast popma: COBMECTHOE BBIOJIHEHUE 3a/IaHUM.
Pa3nes 6. Pelienue HemMHENHBIX YpaBHEHUH.
Konuenuus merona. Otaenenue KopHend. Y TOUHeHHE KOpHEH. MeTo 1 TOJIOBUHHOTO JIEJICHUSI.
Metoa HeroToHa (KacaTtenbHBIX).
HNurepakTuBHast popma: COBMECTHOE BBINOJIHEHUE 3a/IaHUMN.
Pa3nes/.Pemenue cuctem JIMHEHHBIX YpaBHEHUM.
OcHoBHBIE TOXO/bI K penieHuto 3anaun. Meton ['aycca u ero mogudukanuu (merox 'aycca
ONTUMAIBHOTO UCKIIoueHus1, MeTon ["aycca-Kopaana).
Paznex 8. [Ipubnmxenne Gynkuuii. MaTepnonsnus.
ITocTanoBka 3aaun MHTEpHoOAUpoBaHus. MHTeprIoNMpoBaHue s ClIydasl paBHOOTCTOSIIUX Y3JI0B.
Wutepnonsiiimonnsie  ¢opmynsl Hetotona. HutepnonsuuonHas ¢opmyna Jlarpamka. Cxema
DifTKeHa
HNuarepakTuBHasa ¢popma: COBMECTHOE BHINIOJHEHHUE 3a/1aHUN.

4 IlepeyeHb y4eOHO-METOIUYECKOT0 0O0ecleyeHusl JJs CaMOCTOSTEbHOH PadoThI
0o0y4yaruuxcst Mo JUCHHUIINHE

OO0muit 00beM caMOCTOATENBHOM PabOTHI CTYJEHTOB IO AUCLUUIUIMHE BKIIOYAET ayIUTOPHYIO U
BHEAYAUTOPHYIO CAMOCTOSITETIbHYIO pabOTy CTY/IEHTOB B TEUCHHE CEMECTPA.

AynuTopHasi caMOCTOsTeNbHas paboTa OCyHIeCTBIsIETCS B (pOopMe BBIMOJHEHHS TECTOBBIX
3alaHuil TI0 JUCIUIUIMHE. AYIUTOpPHAas caMoOCTosATelIbHas pabora obOecriedeHa ©0a30i TECTOBBIX
MaTepuaoB, KOTOpas BKIIOYAET JJBa BapHUaHTa, B KAKIOM U3 KOTOPHIX 32 3a1aHMUS.

BreayauropHast camocTosiTenbHas paboTa ocymecTBisieTcs B opmax:

- IOATOTOBKHU K YCTHBIM JIOKJIaJaM (MUHH-BBICTYIUICHUSAM);
- IOATOTOBKA K 3a1ure pedepara;
- IOATOTOBKH K 3all[UTe UHANBUIYaIbHBIX J1a00OPAaTOPHBIX PadOT.

Bonpocw 0/ CAMOCMOAME/IbHOZ0 usyuenun o6yualou4umuc;l (meMbl Muuu-ebtcmynﬂeuuﬁ)

1.. MeTonpl OTIICHKH MOTPEUTHOCTEH.

2.TlorpemHoCTH MPUOINKEHHBIX BBIYHCICHUN.

3. TlpaBuia OIIEeHKH MMOTPEITHOCTEH.

4. OneHka omMOOK MPU BEIYUCICHUN (YHKIUN

5. IlpaBuna moxcuera udp

6. BbrunciieHus co CTpOruM y4eToM MpeAeabHBIX a0COIIOTHBIX MOTPEIIHOCTEH



7. BbruncneHus mo MeToy rpaHulLl.

8. MeToap! pemeHus: CUCTeMbI TMHEHHBIX YpaBHEHUH.

9. IIpsimbie metozsl pemenus . [loctanoBka 3aau .

10. OneHKH MOTPEUTHOCTEH PELICHUsI CUCTEMBI. . VITepallmOHHBIE METOIBI PELLICHHS .
11. Meron npoctoit urepanuu (MITN) .Meton SAxoowu .

12. Meron 3elinens.

13. Meron penakcamum.

Temamuxka peghepamos

1. ®opmynsl Yebblena.

2.YucieHHbIe METO/Ibl PEIICHHS HEIMHEHHBIX YPAaBHCHHH .

3.Jlokanu3anus KOpHEi.

4 Meron Herotona

5 . Monudukamun metona Hetorona

6.Meton Creddencena

7.3aga4da «IorMaHa»

8.UncneHHble METOIbI PEIICHUs CUCTEM HETUHEHHBIX ypaBHeHU. MeToa HproToHa .
9.MeTo1 HAaNCKOPEHIIIETO CITyCKa

10.ITpaBuio Pynre.

Marepuabl, HCNOJIb3yeMble /sl TEKYLIEro KOHTPOJISl yCIeBaeMOCTH
o0yyaromuxcs Mo JUCHUNIHHE

IIpumep konTpOJIBLHOIM padoTsl (KoMnbloTepHbIil TecT 32 Bonpoca).
Kputepuii onieHrBaHUs: 3a KaXKIbIi MpaBUIIbHBIN OTBET — 1 Oa.

Bonpocl:
A - TOYHOE 3HaUEHUE YUCIA, a - TpulmmkeHHoe. HaliTi abComoTHYIO MOTpenTHOCTh MPUOIKEHNS,
ecIu
A=8,3 a=8,325
(dnst ornenenus qpoOHOI YacTh OT IIEJION UCIIOJIb30BaTh 3arsTyro ",")
3anuwume uucno:

Bonpoc2:
A - TOYHOE 3HaUEHUE YUCIA, a - TpulImkeHHoe. HaliTi abComoTHYIO MOTPEeNTHOCTh MPHOIMKEHNUS,
eciu

A=14,7 a=14,82

(st oTnenenust ApoOHOM YacTH OT IENOH UCIOJIb30BaTh 3anaTyio ",")

Sanuwume uucno:

Bonpoc3:
A - TOYHOE 3HaYCHHE YUCIa, a - TpulmbKkeHHoe. Haiitn abcomoTHYI0 MOTPEIIHOCTD MPUOIMKEHNUS,
eciu
A=259 a=26
(nst ormenenus 1poOHOI YacTh OT IEJION UCIOJIb30BaTh 3arsTyro ",")
3anuwume uucno:



2. BeiOepuTe npaBUIIbHBINA OTBET.

Bonpoc4:
Oxpyrnure ¢ TOYHOCTBIO A0 0,/ uucno
12,285

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

Bonpoc35:

Oxpyrnure ¢ TogyHOCTBIO 110 0,01 yucio
5,145

1)5,2

2)5,15

3)5,14

4) 5,1

Bonpoc6:

OxkpyriuTe ¢ TOYHOCTBIO JI0 LEIBIX
361,25

1)361,2

2) 362

3) 362,3

4) 361

3. BbibepuTe NpaBuabHbIE OTBETHI.

Bonpoc7:

[TpubmmxenHoe 3HaueHue uncia 4 paBHo a = 71.

AOGcomoTHas MOrpeHOCTh 3TOro npuoamkenus pasHa 0,71. Halitu oTHOCHTEIBHYIO
MOTPEIIHOCTb.

(HECKOJIBKO MPaBUIIbHBIX OTBETOB)

1) 0,01

2) 0,001

3) 1%

4) 10%

Bonpocs:

[TpubmmkenHoe 3HaueHue uncia 4 paBHO a=5. OTHOCUTEIbHAS MOTPEITHOCTH 3TOr0 MPUOIHKEHUS
pasna 0,001. Haiftu abBcoItOTHYIO MOTPEIIHOCTD.

Bvibepume ooun uz 4 eapuanmos omeema:
1)0,5

2) 0,05

3) 0,005

4) 0,0005

4. Bbibepute npaBu/ibHbIA OTBET.

Bonpoc9:
Yka3zaTh HHTEPBAT U30JISIUN KOPHS IO TaOIUIEe



0 1 2 |3

X
) |5 |8 |1 |6

D[1;2]
2)[-8;1]
3)[1;-8]
H21]

Bonpocl0:
VYKa3aTh HHTEPBAJI U30JSIIUU KOPHS 110 TabJIHIe

0 1 2 3

X
%) 5 8 1 |-6

D0;1]

2)[8;-1]

3)[1;2]

4 [2-1]

Bonpocll:

VYka3aTh UHTEPBaJI U30JSLUU KOPHS 110 TabJIHIe

x |1 ]2 |3 |4
o) 15 |6 |36

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

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

5. BeiOepuTe npaBUIIbHBINA OTBET.

Bonpocl?2:
VYkaxure, Kakoil METO MPUOIMKEHHOTO PEeIlIeHHs YPaBHEHHSI WILTIOCTPUPYET JaHHBIA PUCYHOK:
A
f(x)
a 0
¥
I
| -
AT

1) MeTo1 MOJIOBUHHOTO ACJICHUS
2) Merox xopa
3) Meroa kacaTenbHBIX

Bonpocl3:
VYkaxuTe, Kakol METOJ] TPUOIMKEHHOTO PELISHNs YPaBHEHUS WILTIOCTPUPYET JaHHBIN PHCYHOK:



f(x)

X
[
x|

1) MeTtoa MOJI0BUHHOTO JICTICHUS
2) Meton xopa

3) Meroa kacaTenbHBIX

4) Meton urepanuit

Bonpocl4:
VYkaxuTe, Kakod METO/1 MPUOIMIKEHHOTO PEIICHUS] YPABHEHHS HILTIOCTPUPYET JaHHBIM PUCYHOK:
f(x)
A
| A
| )
a jI_ \EX, x b
| X
B

1) MeTtoa MOJIOBUHHOTO JI€TIEHUS
2) Meton xopn

3) Meroa kacaTenbHBIX

4) Meton utepauuii

6. YCcTaHOBHTE COOTBETCTBHE.

Bonpocl5:
VYkaxuTe, KaKOMY YHCIEHHOMY METO/Y PELIEHUs] ypaBHEHUI COOTBETCTBYIOT JaHHbIE (POPMYJIbI

1) MeTtoa MOJI0BUHHOTO JI€TIEHUS

2) Meron xopa

3) Meroa kacaTenbHBIX

4) KoMOMHUPOBaHHBIM METOJT XOP/I U KacaTeJIbHBIX

oo, _100)
f'(Xo)
x =b— 10O 4 4
f(b) - f(a)
N a+b
X, =——
B 2
Bonpocl6:

YKakuTe AJ1sl JAHHOTO YHCICHHOTO METO/a PEIICHHS YPaBHEHH COOTBETCTBYIONIYIO (hOpMYITY:



L f®)
: f(b) — f(a)

(b—-a)

. MeTOI[ ITOJIOBHHHOTI'O ACJICHUA

___Meron xopn
___Meron quxoromuun
__Meron kacaTenbHBIX

7. BeibepuTte npaBuiIbHBIN OTBET.

Bonpocl7:
YTOYHUTEL KOpeHb ypaBHEHUS f{x)=0 METOOM MOJIOBUHHOTO JICIICHHUS

X 1 1,5
f(x) |2 -3
1) 1,25

2) 1,5
3) 1,75

Bonpocl$:
YTOYHHUTBH KOpeHb ypaBHEHHS f{x)=0 METO10M MOJIOBUHHOT'O JI€IIEHUS

X 3 5
x) |4 -4

1)4
2)3,5
3)0

Bonpocl9:
YTouHUTH KOpeHb ypaBHEHUS f(x)=0 METO0M MOJIOBUHHOTO JI€JIEHUS
x [0 1
fx) |2 -1

1)0,5
2)1
3) 1,5

8. Bribepute nmpaBUIIbHBIN OTBET.

Bonpoc20:
YTOYHUTH KOpPEeHb YpaBHEHUS f{x)=0 MeTOIOM XOpJ

X 2 4
fix) I-2 |3




1)2,8
2)3
3) 3,4

Bonpoc?2l:
YTOYHHUTH KOpeHb ypaBHEHHS f{x)=0 MeTOI0M XOpa

X 0 1
f(x) |3 -2

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

Bonpoc22:
VY TOYHHUTH KOpPEeHb ypaBHeHus f{x)=0 MeTogoM Xop.

X 3 4
fx) -3 |7

1)3,3
2)3,5
3)3,4

9. Briuiurte npaBUIbHBIA OTBET.

Bonpoc23:
YTOYHHTE KOPEHb METOJIOM KacaTelbHbIX:
a 1 fla) |-2
b 2 () |1
'@ 15

(B xauectBe paznenutens BBOAUTH ",")

3anuwume yucno:

Bonpoc24:
YTouHUTE KOPEHb METOJIOM KacaTelbHbIX:

a 3 (a) |-2
b 4 7(b) |1
() |5

(B xauectBe pa3znenurens BBOIUTH ",")

Sanuwume uucio:

Bonpoc235:
YTOUHUTE KOPEHb METOJIOM KacaTeIbHBIX:

a 0 (a) |-3
b 1 7(b) |2
() |5

(B xauectBe paznenutens BBOOUTh ",")



3anuwume yucno:

10. Ykaxkute nopsiIoK cieoBaHus

Bonpoc26:
Jlana cucrema JIMHEHHBIX YPAaBHEHUHN. YKaXUTE NOPAIOK BBIITOJIHEHUS ACUCTBUM JJI1 OTBICKAHUS
KopHeu meToaoMm ["aycca.

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

Vxaorcume I’lOp}Z()OK Ce0o06aHust 6cex 5 eapuanmoe omeema.

1 2|3
2 _3-
(1 2]3
0 —7-7
(1 23
0 11
(1 o
0 11
__X=Ly=1

11. VkaxuTe cOOTBETCTBHE MEXKIY CIIOBECHOM (POPMYTUPOBKOM U MaTeMaTHUECKOM 3aMUChIO.
Bonpoc27:
JlanHyr0 cucTeMy JINHEWHBIX YpaBHEHUN pelminiyi MeTonom [aycca.

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

Yxaswcume coomseemcemaue medncoy cnogecHoll hopmyauposKoll u MamemamuyecKol 3anucvio.
1) CocraBinsieM paclIipeHHYIO MaTPUILY CUCTEMBI.

2) IIpsimoit xon metoaa ["aycca BBINOIHEH.

3) Boinonnsiem nepssiif mar metona [Maycca.

4) O6patnbIit X0 MeToa ["aycca BBITIOJIHEH.

5) JlaHHbIe 3HaU€HUs X U Y ABISAIOTCS PEILIEHUEM CUCTEMBI.
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x=1y=1

12. YcTaHOBHTE COOTBETCTBHE MECXKAY TCPMHUHOM M €TI0 OIIPCACIICHUEM.

Bonpoc28:

1) mpornecc HaxOXKAEHUS dKCTpeMyMa (DYHKIMU WIA BEIOOP HAaWIydIlIero U3 MHOXKECTBA
BO3MOXHBIX

2) 3aMeHa HEKOTOpOH (DYHKIIMH, 3aJaHHONW aHATUTUYCCKU WU TaOJIWYHO, IPYroil GyHKIIHEH,
ONMU3KOM K MCXOHOMH, HO O0JIee MPOCTOi U yIOOHO! AJIsi BBIYMCICHUN

3) pactpocTpaHeHHe YCTaHOBJICHHBIX B IPOIILJIOM TEHCHIUI Ha OyAYyIIUi Iepro

4) oThICKaHHE TPOMEKYTOUHBIX 3HAYCHHUM BETMYMHBI 10 HEKOTOPHIM U3BECTHBIM €€ 3HaYCHUSIM

___ Anmpoxcumanus pyHKIUA
___ DKcTpanosmus
__ Nurepnomauus

13. Ykaxxute COOTBETCTBUE MEXAY Ha3BAHWEM MHOTOUYJICHA M €70 MAaTEMaTHYECKOH 3aMHChIO.

Bonpoc29:
VKakuTe Ha3BaHUE WHTEPIOISIIMOHHOTO MHOTOUJICHA:

1) CrinaitH MHTEpPHOAIUS
2) Muorounen Jlarpanxa
3) Muorounen HetoTona

fk+m.(x_xk)
o X — Xi
fo' (X_Xl) +f1' (X_XO)
o (Xo - Xl) (X1 B Xo)
f,—f
fo+(x=x,) 21—+
)

14. BeiGepute mpaBUIIbHBII OTBET.

Bonpoc30:
Kakoii MHOTOUJICH SBIISICTCS MHTEPIIOIUPYIOIINM VIS TaHHOUM QyHKIMN?

[\

X 0 1
f(x) 0 0 4
1) Po(x)= 2x + 2x°
2) Po(x)= - 2x - 2x°
3) Pa(x)= - 2x + 2x°

Bonpoc31:
Kakoii MHOTOUJICH SIBIISICTCSI MHTEPIIOIUPYIOIINM ISl TaHHOM PyHKIUN?




g [0 |2 J10 |

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

Bonpoc32:
Kakoli MHOrouI€H SBJIAETCS UHTEPIIOIUPYIOLUM Ul JaHHON PyHKuIMN?

X 0 1 2
f(x) 1 2 9
1) Po(x)= -1 - 2x + 3x°

2) Po(x)=1 - 2x - 3x°
3) Pa(x)=1-2x + 3x°

Cooepircanue u 3auyuma umo2060ii 1a60pamopHoil padomul

Kaxxaplii CTYZIeHT 1ociie BBIIMOIHEHHS U 3allUThl TEKYIIUX JTa00PaTOPHBIX paOOT TOTOBUT
dparMeHT y4eOHOM MyIbTHMEIUHHON MTPE3SHTAINH I10 33JaHHON TeMe 00beMoM He MeHee 10
CIIali10B — UTOroBas pabora.

a) CTPYKTypa MyJbTUMEIUAHON TTPE3CHTALIUN:
- TUTYJIbHBIN JIUCT;
- OI'JIABJICHUE;
- cozieprkaHue (U310kKeHue yueOHOro Marepuaia) B BU€ TEKCTOBOM, rpaduueckoil nHpopmanuu,
ayJI1o U BUJIEOMATEPHAIIOB;
- CUCTEMa CaMOKOHTPOJISL U CaMOIIPOBEPKH;
- CJI0Bapb TEPMUHOB;
- UCIIOJIb30BAaHHBIE UCTOYHUKH C KPAaTKON aHHOTalHUEH.

0) KpUTEpUU OIICHUBAHUS

CTyneHT JOKEeH MpOJEMOHCTPUpPOBAaTH YMEHHUS UM HaBbIKM paboThl B 00JacTH
KOMIIBIOTEPHOI'O MOJIETTMPOBAHUS.

Ilpumepnulii nepeuenv mem uHOUBUOYAILHBIX 1ADOPAMOPHBIX pAdOmM:
1. Co3nanue OykieTa /it KOHKypca «Pemenue nuddepeHnmanbHbIX YpaBHEHHH B YaCTHBIX
MPOU3BOTHBIXY.
2. Co3nanue OykieTa it KOH()EPEeHIIUH NIKOJIbHUKOB.
3. Pa3paboTka TecTa B JIEKTPOHHBIX Ta0IUIaX MO TeMe «IJIeMEHTapHasi TECOPHS MOTPEIIHOCTE».
4. Co3nanue npe3eHTauum 1o TeMe «MeTo1 KacaTelnbHbIX» ¢ 03BYYHBAHHUEM.
5. Co3nanue Buaeoponuka 1o reme «Hucinennoe qudepeHnnpoBaHue».

Hnsa camocmoamenvHoli n0020MO6KU K 3aHAMUAM NO OUCHUNIUHE PEKOMEHOYem A
UCnONb306aMmb YH4EOHO-MemoOUUecKue Mamepuanbl:

1. WU.O.Ilerpumes, M.I'. A66s30Ba KommbrorepHoe monenupoBanue» — YibsiHoBck: PI'BOY BO
«YnI'TlY um. U. H. Yaesaosay, 2017. — 59 c.

S.IlpuMepHbIe OLEHOYHbIE MaTepHaJbl [Jsi NPOBEAEHUS] TeKylero KOHTPOJIsA
ycIeBaeMOCTH M IPOMEKYTOYHOM aTTecTalli 00y4alomuXxcsl o JMCHHIJIMHe

Opranusanus 1 NpoBeJeHNe aTTecTalun dakajsaBpa
®I'OC BO B coOoTBETCTBUM C MNpUHIMNAMH bBOJOHCKOro mnporecca OpHUEHTUPOBAHBI
IPEUMYILIECTBEHHO HE Ha cOOOlLIeHHne 00yJaroIeMycs KOMIUIEKCa TEOPETUUECKUX 3HAHUHM, HO Ha



BBIPA0OTKY y OakaiaBpa KOMIICTEHIMH — TMHAMHYECKOr0 Ha0Opa 3HAHWH, YMEHHUI, HaBBIKOB H
JIMYHOCTHBIX Ka4CCTB, KOTOPBLIC IMO3BOJIAT BBIITYCKHUKY CTAaTb KOHKypeHTOCHOCO6HBIM Ha PBIHKC
TpyJla ¥ YCHEUIHO MPO(pEeCCHOHATBHO PEaTi30BbIBATHCS.

B mnpouecce oneHku 0axkalaBpoB HEOOXOAMMO HCIOJB3YIOTCS KaK TPaAULIMOHHBIE, TaK U
MHHOBALIMOHHBIC TUIIBI, BUABI U GOPMBI KOHTpOJISL. [IpH 3TOM MocTeneHHO TpaJulMOHHBIE CPEJICTBA
COBCPHICHCTBYIOTCA B PYCIC KOMIICTCHTHOCTHOI'O 1OJAXO04a, a HWHHOBAIlMOHHBIC CpCACTBA
alalTHPOBAHBI JUIS IIOBCEMECTHOTO IIPUMEHEHHUS B POCCUHCKON BY30BCKOM MPAKTHKE.

Legs npoBedeHUs] aTTeCTAllMM — TPOBEpKAa OCBOCHHUS 0O0pA30BATEIbHON MPOTPAMMBI
JTMCLUILIHHBI-TIPAKTHKYMa 4epe3 c(hOpMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3yIbTAaTOB.

IIpome:xkyTouHasi aTTecTAlMs OCYIIECTBIIIETCS B KOHIIE CEMECTpPa M 3aBEpIIAET M3y4CHHE
JTUCITUTUIMHBI, TIOMOTAeT OICHUTh KPYIHBIC COBOKYITHOCTH 3HAHUW M YMEHHWH, (OpMUpOBaHUE
OIIPEJIETICHHBIX KOMITETCHITUH.

Ne CPEJACTBA OUEHUBAHMSI, OO0pazoBaTenbHbIE

/o HCTIONb3YyEMBbIE JJI TEKYILEro OLIEHUBaHUS MTOKa3aTest pe3yIbTAThl AMCLHILIAHBI
(hopMUpPOBaAHUS KOMITCTCHIIUU

OueHouHbIe CPeCTBA IJIS1 TEKYIEl aTTecTalun

OC-1 3amwura pedepara OP-1
OCHOBHBIE XapaKTEPUCTUKU
OC-2 Otyer 0 BBIIOJIHEHUH UHAUBUAYAIbHOTO o
€CTECTBEHHOHAYYHOM KapTHUHBI
3aIaHus
A MHpa, MECTO M pOJIb 4YeJIOBEKa B
. . IPUPOJIE; OCHOBHBIE
- HWTa UTOrOBOM TOPHOMH
OC-3 3amwra uTorosoii 1abopatopHo MaTeMaTHYECKHUE 00BEKTHI u

paboThl
NPUHATBIE  JUII  HUX  CHOCOOBI

KJacCU(UKallUU, OIlepaluu  Haj

OC-4 3amura KOHTPOJIBHON pabOThI . N
00BEKTaMU ¥ CBOMCTBA OIEpaIuii

OP-2

IPHUMCHSAITH €CTCCTBCHHOHAYYHBIC
3HaHHUA JIIA MEPBUIHOTO
OPHUCHTHUPOBAHUSA B

UH(POPMALIMOHHOM  NPOCTPAHCTBE;
BBIOMpATh KOHCTPYKLHUH, YyIOOHBIE
JUIsL TIPEACTaBIECHUS M OIUCAHUS
KOJMYECTBEHHBIX U KayeCTBEHHBIX
OTHOILIEHUNA 00BEKTOB.

OP-3

MTOHATUHHO-TEPMHUHOJIOTUYECKUM

MHUHMMYMOM €CTE€CTBEHHOHAY4YHOIO
u MaTeMaTHYECKOTO 3HaHUA,
HEOOXOAMMBIM  JJISl  OLICHUBAHUS
JIOCTOBEPHOCTH  HMH(pOpManuu B
COOTBETCTBUHU C HAYYHOM KapTUHOU

MHUpa.

OP-4

TpeOoBaHUS K 00pa3oBaTeNIbHBIM
porpaMmmam 1o yuyeOHOMY

npeIMeTy B COOTBETCTBHU  C
TpeOOBaHUSIMU  00pa30BaTEIBHBIX
CTaH/IapTOB

OP-5

OCYIIIECTBIIATH aHATN3
00pa30BaTeNbHBIX TPOTPAMM TI0
y4eOHOMY MPEMETY B




COOTBETCTBUH C TPEOOBAHUSIMU
00pa3oBaTeNbHBIX CTaH/IAPTOB

OP-6

METOJIaMH TUIAHUPOBAHHMS
00pa3oBaTeNibHBIX ~ MPOrpaMM 110
yueOHOMY TpeaAMET

Mamepuanst, ucnov3yemole 011 meKyuie2o KOHMpPONsa yCReeaemocmu
o0yuarmuxca no OucCyunIuHe
Marepuansl Juist Oprauu3aliii TeKyIed aTTecTalluy IPeICTaBIICHbI B 1.5 MPOTPaMMBI.

OC-5 3auyer B popMe yCTHOTO cobece0BAHUSA

ITPUMEPHBIE 3A TAHUSA IJI51 3BAYETA

1. I'padmueckuii 1 aHATUTUYECKUN METOJIbI OTJICJIEHUS] KOPHEH.
2. YTouHEHHE KOpPHEH METOIOM MOJIOBUHHOTO JICTICHHSL.
3. YTouHeHue KOpHEH MeTo1IoM Xopa. Anroput™M. CxoaumocTh. OLeHKa MOTPEITHOCTEH.
4. VYTOYyHEHHE KOPHEH METO/10M KacaTelbHbIX. AlroputM. CxoaumocTs. OlieHKa MOTPEIIHOCTEN.
5. YTouHeHHe KOpHEll KOMOWHUPOBaHHBIM MeToAoM. Anroput™m. Cxoaumocts. OleHka
IIOTPEUIHOCTEM.
6. YTouneHue kopHeil MeToioM uTeparuid. AnroputM. Cxonumocts. OLeHKa MOTPeIHOCTEH.
7. KoHeuHble U UTepallMOHHBIE METOJIbI PELICHUS] CUCTEM JIMHEHHBIX ypaBHeHui. Merox ['aycca.
MeTop rinaBHBIX 3JIEMEHTOB.
8. KoHeuHble M WTEpalMOHHBIE METOJBI PEHICHUs CUCTEM JIMHEWHBIX ypaBHEHHUH. Meton
IIPOCTBIX UTepanuil. Meron 3enens.
9. TlocraHoBka 3amaun mpuOIOKEeHUsT QyHKIUH. MHTepHOIsSIMOHHBII MHOTOUWIEH Jlarpamka.
10. MurepnonsuuoHHbli MHOrowieH HproToHa.
11. Annpokcumanus GyHKIUHN C TOMOIIBIO METO/1a HAUMEHBIIINX KBAJPaTOB.
12. TlocTpoeHne MHOTOWJICHOB HAWIYUIIErO0 PaBHOMEPHOTO MNPHUOIMKEHHs CTENeHM HEe BbIIIE
IEpPBOM.
13. [MonsTHE O CTINIAWH-UHTEPIOJSAIUH.
14. 3agavya 0OpaTHONW UHTEPIIOJISIINH.
15. Yucnennoe nuddepeHnnpoBaHre Ha OCHOBE HWHTEPHOANMOHHBIX (opmyn Jlarpanxka u
HeroToHa.
16. YucnenHoe uHTErpupoBaHue .MeTo/1 NpSIMOYTOJIbHUKOB, OIIEHKA MOTPEIIHOCTH.
17. Ksagpatypnsie popmynsl HetoTona- Koreca.
18. Meron tpaneuuii. OLeHKa MOrperHoCTH
19. Meton CumricoHa, OrieHKa MOTPEITHOCTH.
20. YucnenHoe pemieHne OOBIKHOBEHHBIX JU(depeHaIbHbIX ypaBHeHUH. Meton Diinepa,
Moaudukau Metoa dinepa. OIEHKH MOTPEITHOCTEH.
21. CemeiictBo MetonoB Pynre-KyrTel BTOporo mnopsaka. Meron Pynre-KyrTsl uyerBeproro
NopsAIKA.
22. Metopn Iukapa pemenus OLY.
23. Muoromarosbie MmeTo bl pemenus OJ1Y, Metonsr Anamca.
24. YucnenHoe peuienue nugepeHuanbHbIX YpaBHEHUH B YACTHBIX MPOU3BOAHBIX.



IIpuMepHbIe MpaKTHYECKHE 3aJaHNUS K 3a4eTy

1)CryneHTy mpeiaraetcsi OICHUTh MPABUIILHOCTD HAIMCAHUS TIPOTPAMMBI JJISI peaTH3alliu
KOHKPETHOT'O YMCIIEHHOTO METO/HI (B MpeajiaraeMoi mporpaMmMe UMEIOTCS OIUOKH) ¥ OOBSICHUTH CBOIO
TOYKY 3pEHHUSI.
2). CtyneHTy NpeanaraeTcs OIeHUTh MTPABIIIBHOCTh pa3paboTaHHON OJIOK-CXEMBI allTOPUTMA IS
peanu3ali KOHKPETHOTO YHCIICHHOTO METO/IBI (B MpeiaraeMoi OJIOK-CXeMe UMEIOTCS OIIMOKH) U
OOBSICHUTH CBOIO TOYKY 3PEHHUSI.
3). CtyzaeHTy npe/yiaraeTcsi CpaBHUTh YHCICHHBIC METO/IbI (aJIrOPUTMbI) PEIICHHS OJTHOM U TOH Ke
3aauu.

OxapakTepu30BaTh UX JIOCTOMHCTBA M HEJIOCTATKH.
4). CTyaeHTy IpeyuIararoTcs AJIsl pEIICHUs C UCII0JIh30BAHUEM YUCIICHHBIX METOIOB IIPAKTUYCCKHE
3aJla4ud U3 Pa3IUYHBIX MPEIMETHBIX oOmacTeil. Hampumep: BRIYUCIUTL BPEeMEHS MafeHus 00mm1a Ha
3eMiTro (YMCIICHHOE HHTETprpoBanue). Heo0X0oumMo mpeuioKnuTh YUCIICHHBIN METO JIJISl €€ PEIICHUS U
000CHOBATH BEIOOD.

Kpumepuu oyenueanus 3nanuii 00yuaomuxca no OucCyuniuHe

5 cemecmp
Ne i/t Bun nesrenbHocTtn MaxkcumanbHOE MaxkcumanbHOE
KOJIMYSCTBO 0aJlIOB 3a | KOJMYECTBO  OallJIoB
3aHATHE 10 TUCIUIUINHE
1. IMocermenne neKIUi 1 6
2. [Tocemenue 1abOpPaTOPHBIX 1 10
3aHATAN
3. PaboTa Ha 3aHATHH 12 120
4. KonrtponbHas pabora 32 32
5. 3auér 32 32
HUTOTO: 2 3a4ETHBIX €IVHUIIBI 200

®opmupoBanue 0aNILHO-PEHTHHIOBOH OLICHKH Pad0oThl 00y4aromuxcst

ITocemenune Pabora Ha
ITocemenne KonTpoms- .
N MPAKTUYECKHUX | MPAKTUICCKUX 3auér
JIEKIIUHI . Hasi paboTa
3aHATHI 3aHATUAX
Pas0anmoBka 6 x  1=6 10 x 1=10 10 x 12=120 32
o BUIAM oaiu1o 32 damna
0aJUIOB Oaju10B Oaa
5 pabot B
cemectp Cymmaphbit | 6 Gamios | 16 OamnoB | 136 Gamnos | 168 GaytoB éggHOB
Makc. 0at max max max max
max
bamer (2 3E)
«3a4TEHO» ooiee 60
«HE 3aU4TEHO» 60 u meHee

6. MeToauueckue yKazaHus JJisi 00yYAOIIHUXCSl IO OCBOCHHIO TUCUMILINHBI (MOTYJIs1)



YcnemHoe u3ydeHHe Kypca TpeOyeT OT OOyYarommxcs TOCEHICHHsS JICKIMH, aKTUBHOM
paboTbl Ha 1a0OpPaTOPHBIX 3aHATHAX, BBIIOJHEHMsS BCEX YYEOHBIX 3aJaHUN IpernoaaBaTelis,
O3HAaKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPaTypOH.

3anuch JeKUMM — OJHAa M3 (OPM AaKTUBHOM CaMOCTOATENBHOM paboThl 0Oydaroluxcs,
TpeOyrolasi HABBIKOB U YMEHHS KPaTKO, CXeMaTHYHO, TIOCIEJOBATEIBHO U JIOTUYHO (PUKCHUPOBATH
OCHOBHBIC IIOJIOXKEHUS, BBIBOJIbI, 0000IIEeHUs, GOPMYIUPOBKU. B KOHIE JeKuuu mpenojaBaTeib
ocTaBisgeT Bpems (5 MHHYT) [UIs TOro, 4ToObl OOyyarommuecss WMeNId BO3MOXKHOCTH 33/1aTh
YTOYHSIOUNIME BONPOCHI II0 HM3y4acMOMY MaTepuany. IM3-3a HeZocTarodyHoro KoJmdecTBa
ayJAUTOPHBIX YacOB HEKOTOpble TEMbl HE YIAeTcs OCBETHUTh B IIOJHOM 00BbEME, I03TOMY
IpenojaBareib, 0 CBOEMY YCMOTPEHHIO, HEKOTOPbHIE BONPOCHI BBHIHOCUT Ha CaMOCTOSTEIBHYIO
paboTy CTYAEHTOB, PEKOMEHIYys Ty WIM HHYIO JuTeparypy. Kpome 3Toro, ajst jydiiero oCBOEHHs
Marepuaia ¥ CHCTEeMaTH3alUM 3HAHUM 10 AMCHUIUIMHE, HEOOXOJMMO TIOCTOSIHHO pa30Ouparb
Marepuabl JeKIUH 0 KOHCIEKTaM M y4eOHbIM IocoOusM. B ciyuae HeoOXoaquMocTH oOpamarsest K
IPENOJABaTENIO 32 KOHCYJIbTalluei.

[Tonroroska k 1a00PaTOPHBIM 3AHATHAM.

[Tpu moaroroBke K 1a0OpaTOpHBIM 3aHATHUAM CTYIEHT JOJDKEH H3YYUTh TEOPETUYECKUI
Marepuall Mo TeMe 3aHATUS (MCHOJIB30BaTh KOHCHEKT JIEKLUH, W3y4UTh OCHOBHYIO JIMTEpPaTypy,
O3HAKOMUTbCS C JIOTIOJIHUTEIBHOMN JIUTEPaTypOil, TP HEOOXOIUMOCTH JIOTIOJIHUTh KOHCIIEKT, JIeNas B
HEM COOTBETCTBYIOIIME 3alMCH M3 JIMTEPAaTypHBIX MWCTOYHHUKOB). B ciyuae 3arpynHeHuid,
BO3HHMKAIOIMX IIPU OCBOEGHUHM TEOPETUYECKOr0 MaTepHaja, CTYIEHTY CcielyeT oOpalaThesi 3a
KOHCYy/bTallMell K mpenojasarento. Mns Ha KoOHCynbTanuioo, HEOOXOJMMO XOpOUIO HpoayMaTth
BOITPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSL.

B nauane nabopaTopHOro 3aHsATHs MPENOAABaTEIb 3HAKOMUT CTYAEHTOB C TEMOH, OIialiaer
IUIaH TIPOBEJCHUS 3aHSTUS, BbIIACT 3aJaHue. B TeueHHe OTBEAEHHOIO BPEMEHM Ha BBINOJIHEHHE
pabOThl CTYAEHT MOXET OOpaTHTHCS K MPENojaBaTello 3a KOHCYJbTalMed Win pa3bsicHeHUsMU. B
KOHIIE 3aHSTHS IIPOBOAMTCS NMPUEM BBIITOJHEHHBIX paboT, coOece10BaHNE CO CTYICHTOM.

Pe3ynbTaThl BBITOJHEHHS J1aOOPAaTOPHBIX PAabOT OLEHMBAIOTCA B 0ajuiaX, B COOTBETCTBHU C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHHUBEPCHUTETA.

IInanbl 1aOOpaTOPHBIX 3aHATHI

JIaGopatopHas paboTa cUMTaeTCsl BHIIOJIHEHHOMN, €M IporpamMmma (JIOKyMeHT) pa3paboTaHa,
HE COJIEPKUT CUHTAKCUUYECKUX OLIMOOK, COOTBETCTBYET 3aaHUIO, ITOYYE€HbI KOPPEKTHBIE
pE3yJIbTaThl BBIYUCICHUI U NTPEICTABIEH OTYET.

Ilpumepwl 3a0anuil.

Tema 1.

1. BoimomHuTh MHPOPMAIIMOHHBIN 1 61OIHOorpaduuecKnii HOUCK JTUTEPATYpPhl U UHTEPHET
PECYPCOB IO YUCIIEHHBIM METOAAM U UX MCIIOJIB30BAHUIO JUISl PELICHUS] IPAKTUYECKUX 3a]1a4.

2. Co3/aTh aHHOTHPOBAHHBIHN CIIUCOK JIUTEPATYPhl 1 HHTEPHET PECYPCOB, aKTYyaJIbHbIX JUIS
npo¢eCCHOHATILHOM 1EATENbHOCTH YUUTENs HHPOPMATUKH.

Tema 2.

JIaGopatopHas paboTa BKJIIOYAET TPU PACUETHBIX 3a/1aHUS U 33aJ]aHKe TI0 0(hOPMIICHHUIO
otueTa. /11 BHIOTHEHUS pacYEeTHBIX 3a/laHUM CTYACHT BHIOMpPAET KOHKPETHBIN HOMEpP BapHaHTa ¢
JTAHHBIMH, HEOOXOTUMBIMH TSI BBITIOJIHEHUS paCUEeTOB.

.  Boucanth 3HaueHHE aHATHTHYECKOIO BEIPAAKCHHA (BﬂpHaHTBI

sajamit TaOnmma 1.2) W ONEHHTh AOCOMIOTHYI M OTHOCHTENBHYHO
MOTPEIIHOCTH CAOKHON (YHKIHH,

2. JInd monyqeHHBIX B MyHKTE |. OTHOCHTENbHOM MM AOCOMHOTHOM
MOTPCIIHOCTH AHATUTHYECKOTO BBIDAKCHHA — OKPYIVIUTb COMHHTEIIBHBIC
LUQPBI YACTTA, OCTABHB TONBKO BEPHBIC 3HAKHL.

3*. Onpe/enuTh Kakoe paBeHCTBO TOUHEE (BapHaHThI 3aj1aHuii Tabmina



1.3).
4. OdopMHTL OTYET.

Tabnunal .2
Bapuaurbi 3agaHHii
Bapuaurbl 3ajanmnii

Ne Hcexoanan Buae
BApHAHTA PpyHKUMA HaeHHA
Zla,b,c) napamMeTrpos
(b+c—a’)-b* a=3,85+0,01

b=2,0435%0,00
X 2., 2,0435£0,004

€=926,6£0,2
ab o a=0,12456%0,0005
o atb sin(o) b = 0,078 40,0003

5 ¢ =0,2468+0,00013

Tabmmal.d

1 %:2,23; J6=245
17/ _191 -
2 /14_1,21, B=28

Tema 3.

JlaboparopHast paboTa BKJIFOYAET JBa PACUCTHBIX 33JaHUs U 3aJaHKE 110 0(OPMIICHHIO
otueTa. /)1 BRITIOJTHEHUS paCUCTHBIX 33/IaHUH CTYACHT BEIOMpPAET KOHKPETHBIN HOMEp BapHaHTa C
JAHHBIMH, HEOOXOAMMBIMH JIJIS1 BBIMIOJIHCHHSI PAaCUCTOB.

1. BeraucnuTh mpuOIIMKeHHOE 3HAYCHHUE ONPEICIICHHOTO MHTErpajia

I:fhf(;x)dm

(f(X) — HenpepsiBHas Ha oTpe3ke [a,b] GyHKIMS) 0 PopMyJie: IPIMOYTOIbHUKOB JICBBIX U
MpaBBIX YacTei, Tpameuui, mapadon (Meron Cumiicona). Micnonb3oBaTh anropuTm s
MOCTOSIHHOTO 111ara Beruuciienus. Bapuantel 3ananuii nanel B Tabmure 2.1.

2. BeraucnuTh mpuOIMKeHHOE 3HAYCHHE ONPE/ISIICHHOTO HHTErpaja 1mo GopMylie Tparenu,
UCTIOJIB3YS AITOPUTMBI ABOMHOTO TiepecyeTa (epeMEeHHBII 11ar BeIUMCiIeHus ). BapuanTtel 3aganuii
naunbl B Tabmue 2.1.

Tabmuma 2.1

N
Bap. _
BE ‘ 3 | 1 5

( ‘ b Oyuxung f(x) Otper

1 0 I e’ +1 e

2 0 1 2+1/In2 2/1n2

3 0 I 3 +1/Ind 3/In3

4 0.1 [0.1-¢ (10 ) 0.1

3. OdbopMUTB OTUET O BHINOIHEHUH Ja0OPaTOPHOIl pabOTHI.

Tema 4.

JlaGopaTopHast paboTa BKJIIOUAET pacueTHOE 3aJjaHue U 3aJjaHne 110 O(POPMIICHHIO OTYETA.
JUJ1s BBITOJTHEHUSI PACYETHOTO 3aJIaHMsI CTYJeHT BHIOMpPAaeT KOHKPETHBIM HOMEp BapHaHTa.

1. BerauciuTh MpuOIMKEHHOE 3HAUCHHE dJIeMEHTapHBIX GyHKIu# (€* nin sin(X) win cos(X))
METOJIOM Pa3JI0kKEHUS B pAJl ¢ pa3HOoi ToyHOCThIO € =0.001.

3. Caenath BEIBOJEI.

4. OdopMHUTDH OTYET O BHIMIOIHEHUH Ta0OpaTOPHOI paboTHI.

Tema 5.

JIaGopatopHas paboTa BKJIIOYAET YEThIPE pACUETHBIX 3aJaHHS U 331aHUE 110 0(OPMIICHUIO
oTyeTa. J[j1s1 BBIMONIHEHUS paCUeTHBIX 3aJaHUH CTYAEHTY IIPeUIaraeTcsi KOHTPOJIBHBIM IpuMep A



BBITIOJTHEHUS] BBIYMCIICHUH.

1.Pemmth 00bIkHOBEeHHOE MU depeHnanbHOe ypaBHeHue nepBoro nopsiaka y’ = f (X, y) Ha
otpe3ke [a, b] mpu HaYaIbHBIX ycIaoBUsAX Yo = f(Xo) MeTomoM Diiiepa Npu pa3HbIX 3HAYCHUSAX II1ara
BBIUMCIICHHSI.

Kontponsnsrii mpumep: y’ =y(1 -X) Yo=1npu x0=0; [0, 1].

2. Pemuts nuddepennumanbHoe ypaBHeHHE BTOpOro nopsiaka y” = f (X, y) Ha oTpe3ke

[a, b] ¢ HavaneHBIMHU yeOBUSAME Yo = f(X0) 11 yo’ = f” (X0) MeTomoM Diiepa ¢ mrarom h = 1.

KonTtponbHbIii mpuMep: pemunTs ypaBHeHue y’” +y’ /X + y= 0 ¢ Ha4aJbHBIMHU YCIOBUSIMHU
y(1)=0,77uy’ (1) =-0,44 na orpeske [0, 1].

3. Pemuth cucremy auddepeHnnaibHbIX ypaBHEHUH

dx/dt =-2x + 5z

dy/dt =sin(t-1)x -y + 3z

dz/dt =-x + 2z

¢ HayansHbIMU yemoBusmu X(0) = 2, y(0) =1, z(0) = 1, na orpeske [0, 0,3] ¢ marom

h =0,003 meromom Diinepa.

4. [IpoaHanu3upoBaTh MOTy4YEHHBIE PE3YIbTAThI

5. OpopMHTE OTYET O BBHIOIHEHUH JTa00paTOPHOIT paboTHI.

Tema 6.

JIaGoparopHast paboTa BKJIIOYAET TPU PACUCTHBIX 3a/IaHUH U 33aHuE 110 0(OPMIICHUIO
otueTa. /1y BEIOTHEHUS pacYeTHBIX 3a/IaHUi CTYACHTY MpeiaraeTcs KOHTPOJIbHBIA TpUMep IS
BBITIOJTHCHYS BBIYUCIICHUH.

1. Haittu xopens ypaBHeHus 2X — sinx = 0,25 Ha otpeske [0;[] ©/ 2] ¢ Tounoctsio €[1=0,001.

Hcnonp30BaTh METO OJIOBUHHOIO JEJICHUSI.

2. Haiitu xopens ypaBHeHus 2X — sinx = 0,25 Ha otpeske [0;[] n/ 2] ¢ Tounoctsio €= 0,001.

Ucnons3zoBars MmeToy kacatenbHbiX (HproTOHA).

3. CpaBHUTH NOTy4YEHHBIC PE3YIbTATHI.

4. OpopMHUTH OTHET O BHIIIOJHEHUH JJAOOPATOPHOM pabOTHI.

Tema 7.

JlaGoparopHasi paboTa BKJIIOYAET YEThIPE PACUETHBIX 33JaHUS U 3aJJaHUE 110 O(POPMIIEHUIO
otueTa. /1y BEIOTHEHUS pacUEeTHBIX 3a/laHUi CTYACHTY MpejiaraeTcs KOHTPOJIbHBIA TpUMep IS
BBITIOJTHCHUS BBIYUCIICHUH.

1. Pemmuth cucreMy TUHEHHBIX anreOpanyecKux ypaBHEHHI.

Hcnonp3oBatk MeTo ['aycca mocieqoBaTeaIbHOr0 UCKIIFOUEHUS! HEM3BECTHBIX 10 CTOJIOLAM.

2. Pemuth cucteMy TUHEHHBIX anreOpanyecKux ypaBHEHHM.

Hcnonp3oBars ['aycca MeTOL ONTUMATBHOTO HCKITFOUECHUS.

3 Pemruth cucteMy TUHEHHBIX anreOpandyeckux ypaBHEHHI.

Hcnonbs3oBate MeTo ["aycca ¢ BHIOOPOM TJIaBHBIX JIEMEHTOB.

4. PemuTh cucTeMy TUHEHHBIX anreOpanyecKux ypaBHEHH.

Hcnonb3oBars meTox ["aycca-Kopaana.

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

5. OpopMHTB OTYET O BBHIMOJIHEHUH JTaOOPaTOPHOI pabOTHI.

Tewma 8.

JIaboparopHasi paboTa BKJIIOYAET TPU PACUETHBIX 3a/IaHUS U 3aJJaHUe 110 0(hOPMIICHUIO
oryera. J[)1s BEITIOTHEHUS paCUETHBIX 33JaHUI CTYICHTY MPeIaraeTcsi KOHTPOJIBHBIA TpUMep s
BBITIOJTHEHUS BBIYMCIICHUH.

1. Haiftu mpuGnmkeHHOe 3Ha4eHHE (PYHKITUU MPU JTAHHOM 3HAYCHUH apTryMEeHTa C IIOMOIIBIO
WHTEPIIONSIIIMOHHOTO MHOTOUIeHa Jlarpamka, ecnu GyHKIUS 3a1aHa:

1) B HEpaBHOOTCTOSIIIINUX y3J1aX TAOIHIIBI;, 2) B PABHOOTCTOSIINX y3J1aX TaOIuIlh! 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

Beruncnuts 3nauenue pyaknuu f(x) = y(x) mpu x = 0,263.

2. Ucnonb3ys cxeMy DUTKEHA, BBIYUCIUTH TPHOIMKEHHOE 3HAaUCHUE (QYHKIIUH, 3aTaHHON
TaOJIMYHO, IPU JAHHOM 3HAYCHHH apTyMEHTA.

[Tonp3yscek Tabnuie 2, onpenenuTs 3HadyeHuU GyHKIUU y(X) mpu x = 0,89925.

Tabmauua 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

Onpenenutsd 3HaueHne GyHKIUM y(x) mpu x = 0,1157.
2. Ucnonb3ys nepByI0 U BTOPYIO HHTEPIOISIMOHHYIO popmyny HeloToHA, BBIYMCIUTH
3HaYeHUs (YHKIUU NP TaHHBIX 3HAYCHUSX apryMEHTa.

Tabmura 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

Onpenenutsd 3HaUeHUS QYHKIUH Y(X) IPU CIETYIOMINUX 3HAYEHUAX apryMEeHTa!
1) x1=1,2273; 1) x2=1,253; 1) x3=1,210; 1) x4=1,2638.

BerinonHeHne uToroBoi J1a60paTopHoii padoThl.

I[JISI 3aKpPCIUVICHUA  MPAKTUYCCKUX HABBIKOB II0  HMCIIOJIB30BaHUIO I/IH(i)OpMaIII/IOHHI)IX
TEXHOJIOTHI CTYIEHTHl BBIOIHIIOT WUTOTOBOE 33/IaHUE - CaMOCTOSATENBHO WM paboTas B MajbIX
rpymnmax mno 2 4ejaoBeka, [oJi pyKOBOICTBOM IPENoAaBaTes.

Texymias mpoBepka paslesioB padOThl OCYIIECTBISETCS B XOJE BBINONHEHHUS pabOThl Ha
3aHATUAX U Ha KOHCYJIbTAllUAX. BaIIII/ITa HTOTOBOM pa6OTI)I MMPOBOAMTCA HA MOCJICAHEM 3aHATHUN UJIW HA
KOHCYNbTallUM TpernojaBareis. [is oka3zaHus MOMOIIM B CaMOCTOSITENBbHOW paboTe MpOBOISTCA
HHANBUAYaJIbHBIC KOHCYJIbTAalluH.

[ToaroroBka K Tecry.

[Tpu moAroTOBKE K TECTY HEOOXOAMMO U3YUUTh TEOPETHUECKUIN MaTeprall o aucuuruinae. C 1erbio
OKa3aHus IOMOIIIY CTYAEHTaM IIPU NOJArOTOBKE K TECTY MPENOAABATEIEM IIPOBOAUTCS IPYIIIOBast
KOHCYJIbTAIIMA C LIENbIO Pa3bsCHEHUSI HANOOJIee CI0XKHBIX BOIIPOCOB TEOPETUUECKOTO MaTepHasa.

7.1lepeyeHb OCHOBHOW W /IONOJTHHUTEIbHOH Y4eOHOH JMTepaTypbl, He0OXOAMMON Il
OCBOCHMS JMCUHMILIMHbI. MHTepHeT-pecypcoB, HeO0OXOAUMBIX /ISl OCBOEHHA
AUCHHUILIMHBI

OcHoBHas JiMnTEpaTypa

1. Nenexkuna, WM. E. Yucnennusie Meroasl. Kypc nexuwmit : yue6HOoe mocobue / U. E.
Henexkuna. - Mockpa : @unancoBas akaaemusi, 2004. - 112 c. - TekcT : 3A€KTPOHHBIN. -
URL: https://znanium.com/catalog/product/497545  (mara oOpamenus: 22.03.2021). —
Pexum noctyna: mo noamnucke.

2. llleBuenko, A. C. Uucnenneie MeTobl : yueOHOe ocodue / A.C. [lleBuenko. — Mocksa :
NHOPA-M, 2022. — 381 c. — (Bsicmiee obOpazoBanue: bakanaspuar). — DOI
10.12737/996207. - ISBN 978-5-16-014605-8. - Tekct : osnekrtponHbii. - URL:
https://znanium.com/catalog/product/996207 (mara o6pamienus: 23.05.2022). — Pexum
J0CTyTa: 10 TOJIUCKE.

JdomosiHuTEIbHAS JIUTEPATYPaA
1. T'ynun, A. B. BBenenue B ylCIeHHbIE METOBI B 33Jja4axX U yIpaKHEHHUsX : yueOHoe mocobue /
A.B. I'ymun, O.C. Maxoposa, B.A. Mopo3oa. — Mocksa : UHOPA-M, 2022. — 368 c. —
(Briciiee obpazoBanue: bakanaspuar). - ISBN 978-5-16-012876-4. - Tekct : anekrponnsiid. - URL:
https://znanium.com/catalog/product/1852192 (mara obpamenus: 23.05.2022). — Pexxum nmoctyma:
10 TIOJIITHCKE.


https://znanium.com/catalog/product/497545

2. ITantenees, A. B. Uucnennsie metobl. [Ipaktukym : yueOnoe nmocooue / A.B. [1antenees, N.A.
Kynpssuesa. — Mocksa : UHOPA-M, 2020. — 512 c. — (Briciiee oOpa3oBanue: bakanaBpuar). -
ISBN 978-5-16-012333-2. - Teker AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1028969 (nara o6pamenus: 23.05.2022). — Pexxum gocryma:

I10 ITIOAITHCKE.

Dnexmponnsvie oudbnuomeunvie cucmemst (IbC), c Komopvimu compyonuuaem

«¥Yarmlly um. U.H. Ynvanosa»

Ne Haszpanue DbC Ne, nara morosopa Cpok Kommaectso
HCTIOJIb30BAHMS oJIb30BaTeNnei

1 «9BC ZNANIUM.COM» Jorosop ¢ 31.05.2017 mo
Ne 2304 ot 31.05.2018 6 000
19.05.2017

2 9BC Horosop Ne 1010 ot ¢ 22.08.2016 no

«YHHBepcHUTeTCKast OnbInoTeka 26.07.2016 21.11.2017 6 000
OHJIAMIH»

Ilepeyenbr UHGOPMANMOHHBIX TEXHOJIOTHIA,

HUCMOJb3YyEMbBIX IIPpH OCYHICCTBJICHUH

0o0pa3oBaTeIbHOIO Mpouecca Mo JMCHUILIMHE (MOY.I10), BKJIIOYasl NepevyeHb POrpaMMHOIO
obecreyeHUus1 1 MHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM (MPH HEOOXOAMMOCTH)

* Apxusatop 7-Zip,

* Autusupyc ESET Endpoint Antivirus for Windows,
* Onepauunonnas cucrema Windows Pro 7 RUS Upgrd OLP NL Acdmc,
* O¢ucusriii maket nporpamm Microsoft Office Professional 2013 OLP NL Academic,

* [Iporpamma miist mpocmoTpa (aitnos popmata DjVu WinDjView,

* IIporpamma i1t mpocMotpa (aitnoB popmara PDF Adobe Reader XI,

* bpayzep Google Chrome.

Onucanue MaTrepuajibHO-TEXHUYECKON 0a3bl,

00pa3oBaTe/ILHOIO MPOLECCa MO JUCUHUILIHHE (MOTYJII0)

HeOOX0IUMOI /I  OCYLIeCTBJIEHHS

HauMeHoBaHMe cIeUAIbHBIX®
NoMeleHUH U oMeleHui 115
CaMOCTOATEeIbHOM pPadoThI

OCHAIIEHHOCTh CIENUAIbHBIX
NoMeleHUH U MoMeleHu 115
CaMOCTOATEIbHOM PadoThI

yi1. Il 100-neTTs co AHS POKACHUS
B.N.JIenuna, 1.

Aynutopus Ne 419

KomnbroTepHslii kacce.

Ayautopus JUist IPaKTUYECKUX
3aHSTHH.

Crynbs — 50 wrt., mapTsel — 25 mr.,
mKad KHWKHBIA CO CTEKJIOM — 2 IT.,
MeJoBast 1ocka — 1 mrT., 1ocka Gernast
marautHas WBASO912 — 1 .,
MOHO00JI0K Lenovo — 8 mit.,
KoMmnbioTEp B coope Intel— 1 miT.,
npoektop NEC M361X — 1 mT.

IlepeyeHsb JUIEH3UOHHOTO
MPOrpaMMHOI0 ofecneyeHus.
PeKkBH3UTHI MOATBEPKAAOIET0
JOKYMEHTA

* ApxuBarop 7-Zip, OTKpbITOE
IIporpaMMHOE o0ecIieueHue,
OecruiaTHast JTMLCH3HS,
IIPOJIOHTUPOBAHO.

* Antusupyc ESET Endpoint
Antivirus for Windows, nuiieH3ust
EAV-0120085134, xoutpaxt Nel110
ot 15.12.2014 r., neiicTByromas
JIMLEH3HUS.

* OneparmonHas cucrema Windows
Pro 7 RUS Upgrd OLP NL Acdmc,
Open License: 47357816,
I'paxxpancko-npaBoBoil forosop Ne
0368100013813000050-0003977-01
ot 02.10.2013 r., neiicTByromas
JMLEH3HS.

* O¢ucHbIN aKeT MporpamMm




Microsoft Office Professional 2013
OLP NL Academic, Open License:
62135981, norosop Ne 799 ot
25.09.2013 r., meficTByromas
JHLCH3HA.

* TIporpaMMa JIjIst IPOCMOTpa
¢aitmos popmaTa DjVu WinDjView,
OTKpBITOE IPOIPaMMHOE
obecrnieuenune, OecriaTHast JIULECH3HS,
IIPOJIOHTUPOBAHO.

* [IporpaMma Jyist IpOCMOTpa
¢aiinoB popmara PDF Adobe Reader
XI, OTKpBITOE IPOrpaMMHOE
obecrieueHue, OecriaTHas JULIEH3HS,
MIPOJIOHTUPOBAHO.

* bpaysep Google Chrome, oTkpsITOE
IporpaMMHOe 0OecTieueHue,
OecriaTHast TMICH3N,
IIPOJIOHTUPOBAHO.
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