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|. Hean u 3a1a4u AUCUMILIHHBI (MOYJIA)

Heabp Kypca — naTh CTyIEHTaM NpEJACTABICHUE O COBPEMEHHBIX METOJaX 00padOTKU
MHQOPMAIMY U MCCIIEAOBAHUS SIBICHUN ITyTEM X YUCIEHHOTO MOJEIMPOBAHHS Ha KOMITBIOTEpaXx,
CIIOCOOCTBOBATh Pa3BUTHIO X HMHTEIUICKTYAJIbHBIX, TBOPYECKUX CIIOCOOHOCTEH M KPUTHUYECKOTO
MBIIIICHUS. B XOJIC MTPOBEICHHS MCCICIOBAHMIA, aHAIN3a SBJICHUIA, BOCIPUATHS U MHTEPIPETALIH
uHpOpMaIuu.

JInst TOCTHKeHUS TaHHOM 1eNTU OBbLIN TIOCTABJICHBI 3aJa4H

*  OCBOUTb IIPUEMBI U METO/IbI IPOTPAMMHUPOBAHUS,

*  M3YYHTh OCHOBBI IOCTPOCHUS YUCICHHOW MOJIEIN (PU3UUYECKOTO SIBJICHUS,

*  OCBOUTH YHCJICHHBIC METO/bI U OCHOBBI MATEMATHYECKOTO MOJICIINPOBAHUSI.
1. Mecto nucuuninnbl (MoayJsi) B crpykrype OIIOIT

Kypc 4mcieHHble METOIbI M MaTEeMaTHYECKOE MOJCIUPOBAHUEC MOMAYJS «UH(OpMATHKa»
OTHOCHTCS K 0a30BO 4aCTH MaTeMaTH4ecKOro ¥ eCTECTBEHHOHAYYHOTO LIUKJIA TUCIUIUINH. [laHHas
IMCUUITIMHA MIPEeJHa3Ha4YeHa ISl CTYICHTOB BTOPOTO Kypca.

[1pu M3y4eHnn JaHHOTO Kypca UCIONB3YIOTCS Pa3/eibl U TEMbI CIICAYIOIIUX JAUCIMIUINAH:

. OCHOBBI ~ (M3WKHM (MEXaHWKa, MOJICKyJsipHas (GU3UKAa U TEPMOJMHAMHMKA,

AIIEKTPOJIMHAMUKA, aTOMHAs U siiepHas GU3MKa);

. BBICIIAsT MaTeMaThka (MaTeMaTUYeCKHH aHaln3, aHaJUTHUYECKas TeOMETPHS,
middepeHManbHOe W WHTETpaIbHOE WCYHCICHUE, SJEMEHTHI BBIYMCIUTEIBHON MaTeMaTHKH,
TEOpHsl BEPOSATHOCTEH M MaTeMaTH4ECKasi CTATUCTHUKA)

I11. TpeGoBaHus Kk pe3yjibTaTaM 0CBOEHHMS IMCLHMILINHBI (MOLYJIs1)
Kypc «UucneHHple MeTOOBI M MaTeMaTHYeCKOe MOJICIHPOBAHUE», COTJACHO ITOJOKECHHIM
(beneparbHOrO TOCYIapCTBEHHOTO 00pa30BaTEIBHOIO CTaHIAapTa BBICHIETO MPOGECCHOHATEHOTO
o0Opa3oBaHMsl TpU TMOArOTOBKe OakanmaBpa 1o HampaBienuto 11.03.04 “Onekrponuka u
HAHOZJICKTPOHHMKA, TO3BOJISET CTYAEHTY MpUOOpECTH cieayronme oduenpodeccHoHaaIbHbIe
kommeteHuu (OIIK):

- CnocobeH TpUMEHATh METOAbl IOMCKAa, XpaHeHUs, oO0pabdoTKH, aHanmM3a u
npencraBieHust B TpedyemoM opmare nHpoOpMaluy U3 pa3InyHbIX UCTOYHUKOB U 6a3
JaHHBIX, COOJI0asi IPU STOM OCHOBHBIE TpeOOBaHUS MH(OPMALIMOHHON OE30MaCHOCTH

(OIIK-3).
Komnerenuus Nuaukaropsl Pe3yabTarnl 00yueHus
KOMIIeTEeHI M
OIIK-3 HJIK OIIK3 3HaTh. OCHOBHBIE TPUHIUIIBI

MOCTPOCHHSI CUCTEM 00PabOTKU U
nepeaadn nHQpopManuu;

OCHOBBLI ITOAXO0/da K aHAJIN3y
UH()OPMAIIMOHHBIX MTPOIIECCOB;
COBPCMCHHBLIC aIllIapaTHBIC 1




MpOrpaMMHBIE CPEJICTBA
BBIYMCIIMTEIILHON TEXHUKH
YMeETh: HCI0Ib30BaTh
MaTeMaTUYECKUI anmnapar JJist
OCBOCHHS TEOPETUYECKUX OCHOB U
MPAKTUYECKOTO UCIIOIb30BAHUS
(U3NIECKUX METOJIOB

BraneTh. HaBBIKAMH
nporpaMmmupoBaHnusi Ha si3bike C

V. Conep:xanue ¥ CTPYKTYpa AU CHUILTHHBI
OO0beM IHUCIUIIINHBI COCTABIET 3 3a4eTHRIX enuHuLbl, 108 yacos,
W3 HUX peanu3yeTcs C HCIOIb30BAaHUEM 3JICKTPOHHOTO O0YUYCHHSI M TUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TeXHOIOTHIA 0 9acoB
M3 Hux 6 4acoB — mpakTUYeCcKas MOArOTOBKA
dopMa NPoOMeKYTOUHOI aTTeCTANMU: 3a4ET
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4.1. Conepma}me AUCHUIIJIMHBI, CTPYKTYPHUPOBAHHO€ IO TEMaM, C YKa3aHHEM BHIAOB yqeﬁnmx 3aHSATHII M OTBEJEHHOIr0 HA HHX KOJHYECTBA

AKAACMHUICCKHUX JaCcoB

Buapr yueOHO# paboTHI,
BKJIIOYAst CAMOCTOSATENBbHYIO paboTy 00yJaromuxcs
, IPAaKTHYECKYIO TIOATOTOBKY U TPYJOEMKOCTb

DOpMBI TEKYLIETO

<
N
M
S
H
o
=
=
2l g5 KOHTPOJIS
o 8] S8 (B yacax)
Ne 5 8| £5 = yCIIEBaEMOCTH;
H/I'I Pasjies MUCIUILIMHBI/ TEMBI o Z § s KonTaktHas pabora mpemnojgaBaTens ¢ E Dopma
| —
3 3 E E‘ 00yYaroIUMHUCs S HPOMEKYTOUHON
- CeMuHaApCKHE § aTTecTaluu
Jlekum 3 ©
e /npaktuueckue Koucynbramn | o £ (no cemecmpam)
= u /mabopaTopHbie § S
=~ 3aHATUS O = a
co0eceoBaHue
Pasnen 1. BBeenne B YncJIeHHbIE METOIBI 4| 46 |2 24 20 & ’
OIpoc
[ToHsiTHE YNCIEHHBIX METOAOB. 2 2 co6ecez[0BaHHe,
Busyanusanys JaHHBIX. 8 |2 2 4 cobecenoBaHue,
YuciieHHOE pellleHre HETMHEMHBIX anreOpanyecKux 8 4 4 cobece0BaHue
YpaBHEHHH.
Pewienue cucreM JTMHEHHBIX YpaBHEHUH. 8 4 4 cobecenoBaHme
Yucyennoe judpepeHMpoBaHue U MHTErPUPOBAHHUE. 10 6 4 cobecenoBaHmne
WuTtepnonsiys. AINpoKCUMAalus. DKCTPAIOIAIIHSL. 10 6 4 cobecenoBanue
o cobecesioBaHUE
Paznen 2. Cruiaiinbl 4| 42 |2 20 20 A ’
OIpoc
OCHOBHBIC TOHATHS CIUTAHH-()YHKITHIA. 8 4 4 cobecenoBanue
JlokasnpHble B-craiiHel. 10 6 4 cobecenoBanue
MHTepnoIsMoHHbIe KyOWYeCKHe CIUIaifHbL. 8 4 4 cobecenoBaHme
Cmaitabl ¢ 1eeKToOM, OTIIMYHBIM OT 1. 4 4 co0ecenoBaHue
[pubnuKeHNEe KPUBBIX. 8 |2 2 4 cobeceroBaHNE
Pa3nen 3. UncjieHHbIE METOIbI PelieHUi 4|2 |2 10 8 cobecenoBaHue,
O00BIKHOBEHHBIX AU (pdepeHIHATBHBIX YPABHEHU OIIpoC
MeTo bl pelieHie YPaBHEHHH ¢ HaYaJbHBIMH YCIOBHSIMH 10 4 cobece0BaHUe
(3amaua Komm)
MeTo bl peleHus YpaBHEHHI ¢ TPAHUYHBIMHU YCIOBHAMHU 10 |2 4 4 cobece0BaHUe
(kpaeBast 3a/1a4a).
HToro yacos 08| 6 54 48 3auéT




4.2. I11aH BHeayTUTOPHOM CaMOCTOATEILHON PadoThl 00y4YaIOUIUXCSl 10 JUCIUTIIINHE

CamocTosiTenbHas padora o0yyaroumxcs Vy4ebHo-
OteHouHOE METOANYECKOE
Cemectp Hassanue paszaena, TeMbl B 5 a6 Cpoxu | TpymOeMKOCT CDCICTEO obecneyenne

U CaMOCTOATCIBHON PAOOTBL | oo i erms (uac.) pea CaMOCTOSTETLHOU
paboTHI
4 [ToaroroBka K 3aueTy Pa6ora ¢ neknuonHsiM MaTepuanom | K koHILy 6 CoGecenoBaHme [1-3]
1 y4eOHOH JIuTepaTypoit ceMecTpa
OO6mmit 00beM CaMOCTOSTENILHONW PabOTHI MO TUCHUTUIMHE (4Yac) 48




4.3. CoaepxxaHune y4eOHOro MaTepuajia

Paznea 1. BBenenune B YHCJIeHHBIE METOBI.
Tema 1. IlousiTHE YMCJICHHBIX METOIO0B.

CyTb BO3HHKAIOLIMX MPpoOeM. BinsHue norpenHocTy KOMIIBIOTEPHBIX BeluuciaeHui. [Ipumep
— “Hhcye3HOBeHHE” KOpHEH U “TIOKHBIE” KOpPHH aireOpandeckux ypaBHeHHH. Otinune

YU CJICHHBIX AJITOPUTMOB OT AHAJIUTUYCCKUX.

Tema 2. Buzyanuszauusi 1aHHbIX.
CriocoObl  0TOOpaXKeHMsI BBIYMCIECHHBIX JaHHBIX. Vcrosb30BaHHE —ClEUATU3UPOBAHHbBIX
cpeactB. Cpena Gnuplot. OcHOBHBIE KOMaHBI, IPUMEPHI MMOCTPOEHUS TPAPUKOB (PYHKIUH.

[Ipocreiitmme ckpuntsl cpeasl Gnuplot. CoxpaneHue mocTpoeHHBIX rPpauKoB B (aii.

Tema 3. YUnciieHHOe pelieHHe HeJMHEeHBIX alre0pan4ecKux ypaBHeHHUil.
MeTtoapl KacaTeNnbHOM, cekyluel, Oucekuuu. [lonstue pacxoaumoctu anroputMma. [loHsTHe

CKOpOCTH cX0AUMOCTH. JIokanu3anus KopHeil.

Tema 4. Pemienne cucrem JUHeHHBIX yPABHEHUH.
Marpuunslii  mMeron (oOpatHoi Martpuubl), Meton Kpamepa, meron [aycca-XKopnana.
Peanuzanus wmetonoB. CpaBHEHHME METOAOB II0 KOJMYECTBY OIEpallMidi M XapakTepy

HAKOILICHUS OIINOOK. AJIFOpI/ITMI)I AJId CJIydacB JUaroHaJlbHBIX MAaTpPHII.

Tema S. Ynciaennoe n1uddepeHupoBaHue 1 HHTEIPUPOBAHUE.

OcHoBHast ¢opmyna nudpdepenuuansHoro ucuucienus. JuddepenuupoBanue QyHKIui,
3aJJaHHbIX aHaIUTUYecKU. BpiOop BenmmuuHbl npupamienus. AuddepeHnupoBanue JUCKPETHO
3ajaHHbIX (yHkuuid. [lonstme paspeneHHoi paszHoctH. Ilonsitue cerku. YucinenHoe
WHTETPUPOBAaHUE B CIlydae pPaBHOMEPHOW CETKH. MeToJ NpPSIMOYTOIBHUKOB W METOH
Cumncona. UnTerpupoBanue GpyHKIUY, 3alaHHON Ha HEPaBHOMEpHOH ceTke. IHTerpupoBaHue

(GyHKIMH, UMEIOLIMX 0CO0YIO TOUKY.

Tema 6. UnTepnonsiuus. AnnpoKkcMManus. JKCTPanoJsiius.
OcHoBHbIE TIOHATUA. JIMHEWHas W TOJMMHOMUAIBHAS WHTEPHOALUs. WMHTEpHoasnoHHbIM
MHorouwineH Jlarpanxka, miocel W MHUHYCbl. KycouHas wuHTepnonsiuus. AMNMPOKCUMAaLUS

3aJaHHbIMHU (I)YHKI_II/IHMI/I. Meto1 HauMEHbBIIUX KBaJgpaToB.

Pazgen 2. CnaiiHbl.
Tema 7. OcHOBHBIC NOHATHSA CIVIAWH-(PYHKIUIA.
WMHTEepnoNsIMOHHBIE W alNllpOKCUMHpYIOUMe CIulaiHbl. Cria)kMBaloIUe M JIOKaJIbHbIE
craituel.  IlpencraBinenune uwepe3 B-crmaiinbpl. “CmmBka”  crutaiiHoB. Ilonstue nedexra
crutaitHa. OcOOEHHOCTH CIJIaifHOB HAa paBHOMEPHOM M HepaBHOMepHOU ceTkax. [loHarue y3na

CIUIaiiHa M y3J1a HHTEPIOJIALIH.

Tema 8. JlokaabHble B-cniiaiinbl.
OcHoBubie popmynsl. [Toamporpammsl BeIYHCIeHUs KOI(DPHUIIMEHTOB W 3HAYCHUU CIIIaiiHa.
WNuterpupoBanne u auddepennmpoBanne (QyHKIUN, 3aJaHHBIX CIUTAHHOM. Pemienne

YpaBHEHU.

Tema 9. UnTepnoIsiiOHHbIC KyOHMYeCKHe CIIAMHBI.



8

CXOIUMOCTh CIUIAMHOB 4YETHOW W HedeTHOU creneHer. OCOOSHHOCTH HCHOJb30BAaHUSA HA
paBHOMEpPHOW u HepaBHOMEpHOW ceTkax. OcHoBHbIe ¢opMynbl. I[lpuMmeHeHue Merona
YHUBEPCAIBHOW TMPOTOHKH 3-TUAroHAJBHBIX MATPHUIl JUIS HaXOXIAeHUs Kod(hPHUImeHToB

cIIalHa.

Tema 10. Cnuiaiinbl ¢ 1e)eKTOM, OTJIHYHBIM OT 1.
CMBICHT MCIIOJIB30BaHMsI. AJITOPUTMBI IOCTPOEHUS KyOHUYecKoro ciulaiiHa aedekra 2 U crulaifHa

5-crenienn nedexra 3.

Tema 11. IlpndanskeHne KpUBBIX.
[Ipobnema  3aMKHYTBIX JMHUH. Vcmonb3oBaHWE  TMONAPHOW  CHUCTEMBI  KOOpPIUHAT.

[TapameTrpuyeckue crunaiinbl. Kpusbie besse. CritaitH AKUMBL.

Pa3znen 3 . UnciieHHbIe MeTOABI pelieHUil 00bIKHOBEHHBIX TH((epeHInaTbHBIX YPABHECHUI.

Tema 12. MeToab! pelieHue ypaBHeHHIi ¢ HAYaJIbHBIMHU ycaoBusAMH (3agava Komu).
Meron  DOiinepa.  Meroast  Pynre-Kyrtel.  Pemienme  cucteM  OOBIKHOBEHHBIX
muddepeHManbHBIX  ypaBHEHMM  mepBoro  mopsaka.  PemeHue — OOBIKHOBEHHBIX

muddepeHIMaTbHBIX YPaBHEHUI BTOPOTO U 00siee BHICOKUX MOPSAIKOB.

Tema 13. MeToab! pelieHHsi yPABHEHUH ¢ TPAHUYHBIMHU YCJIOBHAMM (KpaeBas 3a/1a4a).
Meton «cTpenbOb» pemieHus OOBIKHOBEHHOTO AU(QepeHIInanbHOr0 YpaBHEHHS BTOPOTO

MOPSIAKA C TPAHUYHBIMU YCIOBUSAMU. KOHEUHO-pa3HOCTHBIN METOJI pELICHUS KPAeBOM 3a/1a4yHu.

4.3.1. IlepeyeHb CeMMHAPCKHUX, IPAKTHYECKUX 3aHATHI U J1a00pPATOPHBIX padoT

No Ne paznena HaumenoBanue cemruHapos, TpyaoeMkocThb OneHouHeble Dopmu
n/n H TCMBI MPaKTUYECKUX U JIA0OPATOPHBIX (gacel) cpencTaa PYCMBI
JUCUHUILIN paG oT Bcero W3 nux ©
HBI 4acoB MpaKTHYecKast KOMIIET
(Momynst) HOATOTOBKA CHIMU
1 2 3 4 B 6
npaxt. 1 tBop.
1. 1 Busyanuszanus 1aHHBIX. 4 3aarms, cobec.
2 1 YucneHHoe penieHue HeJIMHENHbBIX 6 npakt. 1 tBOD.
] areOpanvyeckix ypaBHEHUH. 3ananus, coodec.
3 1 Pemenue cucrem nuHENHbBIX 6 npakt. 1 tBOD.
' YpaBHEHHUH. 3ananus, cobec.
4 1 YucnenHoe auddepeHurnpoBanmue u 6 mpakt. U TBOD.
] WHTETPUPOBAHUE 3amanus, cobec.
5 1 WNHTtepniomsmms. Annpokcumanusi. 4 2 npakt. U TBOD.
' OKCTpanoisus. 3aganus, cobec. OIIK3
6 2 OCHOBHBIE OHATHUS CIUIANH- 4 npakt. 1 tBOD.
' (GYHKIMHA. 3aganus, cobec.
. npakt. 1 tBOD.
7. 2 Jlokansubie B-crumaitHbl. 4 P p
3aganus, cobec.
8 2 WHTepnoasiuoHHbIe KyOnyecKue 4 2 npaxt. 1 TBOP.
) CILIAiHEL. 3amanus, codec.
9 2 Crnaitael ¢ 1epeKToM, OTIMYIHBIM 4 npakt. 1 tBOD.
) or 1. 3amanus, codec.




10. 2 [TpubnuxeHne KpUBBIX. 6 npaxt. M TBop.
3amanus, codec.
Merto/ibl penieHue ypaBHEHHU N ¢ npakt. 1 tBOD.
11. 3 HayaIbHBIMU yCJIOBUSMHU (3a1a4a 6 3ananus, cobec.
Kommn)
Meroas! pelieHns: ypaBHEHU € 2 npakt. 1 tBOD.
12. 3 TPAaHUYHBIMHU YCIIOBHSIMU (KpaeBast 6 3amanus, codec.
3aj7a4a).

4.3.2. TllepedyeHb TeM (BOMPOCOB), BLIHOCUMBIX HA CAMOCTOSITE/IbHOE U3y4YeHUEe CTYeHTaMH B
paMkax camocTositebHoil padoTsl (CPC)

Bun Konnuec
Ne . Pexomennyemas

Tema CaMOCTOSITEIbHON 3agaHue TBO

HEJI. JuTeparypa
paboThHI 4acoB
1. Bce temnl Pemenue 3amaun Ha Hanwncats Bes pekomennyemas 46
MIPOrPAMMHUPOBAHUE MporpaMmy JuTeparypa

2. Teky1ue KOHCYJIbTAUH 2

4.4, MeToauuecKkue YKa3aHus 110 OpraHm3anuu CaMOCTOAITEIbHOI paﬁoTI)I CTYAEHTOB

K coBpeMeHHOMY cCIIEIMANUCTy OOLIECTBO MPEABSIBISET JOCTATOYHO INMUPOKHHA NEpeUeHb
TpeOOBaHUH, Cpeau KOTOPHIX HEMAJIOBAKHOE 3HAYEHHE HWMEET HaJMYhe Y BBITYCKHUKOB
OIIPEIETICHHBIX CIIOCOOHOCTE M YMEHHsS CaMOCTOSATENBHO JO0O0BIBaTh 3HAHHUS W3 Pa3IMYHBIX
WUCTOYHHUKOB, CHCTEMATH3HpPOBATh IOJyUYEHHYI0 HWH(GOpPMAIHMIO, [aBaTh OICHKY KOHKPETHOW
¢unancoBoi curyaruu. @opMupoBaHHEe TAaKOrO YMEHHs MPOMCXOJUT B TEUEHUE BCEro MEepuojia
Oo0y4YeHHs dYepe3 y4YacTHE CTYJIEHTOB B MPAKTHYECKUX 3aHATHUSIX, BBIMOJHEHHE KOHTPOJBHBIX
3aJJaHUi U TECTOB, HAIMCAHME KYPCOBBIX M BBIINYCKHBIX KBaJU(UKAIMOHHBIX padoT. [Ipu sTtom
CaMOCTOATENbHAsA Pab0Ta CTYIEHTOB UI'PAET PEIIAIOIIYIO POJIb B X0JI€ BCETO y4eOHOro mporiecca.

CamocrodTenbHas paboTa pearu3yercs:

1) HemnocpeacTBEHHO B POIIECCE Ay AUTOPHBIX 3aHATHIA - Ha JICKIUAX, TPAKTHYCCKUX U
CEeMHUHAPCKUX 3aHATUSAX, IPU BHIMOJIHEHUH Ja00paTOPHBIX padoT.

2) B KxoHTaKTe C mpenojaBaresieM BHE PAMOK PACIUCAHUS - Ha KOHCYJIBTAIUSX 10 yY4eOHBIM
BOINPOCAM, B X0JIe TBOPUYECKHX KOHTAKTOB, IPU JIMKBUIALMH 33]JOJDKEHHOCTEH, Ipr
BBITTOJIHEHUH WHAWBHTYyaTIbHBIX 3aJaHUN U T. 1.

3) B oubmmoTeke, 10Ma, B OOLMICKHUTHH, HA KadeIpe MPH BBHITOIHEHUH CTYICHTOM YYEOHBIX U
TBOPYECKHX 3a/1a4.

I'paHu1IbI MEXTy STUMH BUAAMHU pabOT T1OCTATOYHO PAa3MBIThI, & CAMU BUJIbI
CaMOCTOSATENBHOHN paboThI epecekatoTcs. Takum 006pa3om, CaMOCTOSTENbHON paboTa CTyICHTOB
MOJKET OBITh KaK B ayJAUTOPUH, TaK U BHE €e.

4.5. lIpuMepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB) (P HAJTUYMH)
KypcoBbie paboThl He IPETyCMOTPEHBI.
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V. YuyeOHO-MeTOAMYECKOE U MH(OPMAIIUOHHOE O0ecrieyeHne JUCIUILIUHBI (MOYJIs1)
a) OCHOBHAs TUmepamypa

1.

KBacos, b. M. UncnenHnbie MeTObI aHATIM3a W JIMHEHHOU anreOpsl. Mcmonp3oBanue Matlab
u Scilab [Dnexrponnsriii pecypc] / b. M. KBacos. - Mocksa : Jlans", 2016. - Pexxum nocrymna:
OBbC "U3narenscrBo Jlanp". - Heorpanwy. goctym. - ISBN 978-5-8114-2019-3

AMocoB, A. A. BeruucnurensHbie METOIBI [ DNEKTPOHHBIN pecypc] / A. A. Amocos, H. B.
Komuenoga, 0. A. Jlyounckuii. - Mocksa : Jlans", 2014. - 672 c. : wi. ; 21 cMm. - (YaeOHUKH
st By3oB. CrienmanbHas ymrepatypa). - Pexxum mocryma: ObC "UsparensctBo "Jlanp". -
Heorpanuu. nocrym. - [IpenmeTHblil ykaszatenb: ¢. 655-666. - bubaumorp.: c. 648-654 (27
Ha3B.). - ISBN 978-5-8114-1623-3

Kpacos, B. 1. IIpaktuueckoe nmporpammupoBanue [Tekcr] : yae6. mocodue / B. 1. Kpacos,
A. A. IlepeBanos ; pem.: A. I'. Uenckuii, B. b. iBanos ; Upkyrckuii roc. yu-1, ®us. dax. -
Upkyrck : Uza-Bo UT'Y, 2015. - 111 c. ; 20 cm. - ISBN 978-5-9624-1279-5 : YK

681.3.06(075.8) . — (66 3k3.) . ;
; = AT
00NOIHUMENbHAS TUMepamypa %QW ¢ %b U/ ¢ y j

1.

Cpouxko, B. A. Hucnennsle metoanl [TekcT] : kypc nekuuii : yueb. mocodue / B. A. Cpouko.
- CII6. : Jlanb, 2010. - 202 c. ; 20 cM. - (YueOnuku 1 By3oB. CrienianpHas JIUTeparypa). -
bubmuorp.: c. 200. - ISBN 978-5-8114-1014-9 : YJIK 519.6(075.8) — ( 85 9k3.)

. 3aBpsios, F0. C.. Metons! craitH-gyskmmii [Texer] : Hayunoe u3nanue / FO. C. 3aBbsios,

b. 1. KBacos, B. JI. Mupomnnuenko ; pea. H. H. flnenko. - M. : Hayka, 1980. - 352 c. : un.
; 22 cM. - bubnorp.: c. 346-350. - [Ipenm. ykas.: c. 351-352. VIK 519.651 — (3 3k3.)
Axynnu, U.JI. Marematnyeckoe nporpaMMHpoBaHUe B IpUMepax U 3aadax [DIeKTPOHHBIN
pecype] : yaeb. mocodue / U. JI. Axynud. - Mocksa : Jlanb, 2011. - 352 c. : un. - (YueOHUKH
s By30B. CnenmanbHas aureparypa). - Pexum nocryna: ObC "HU3narensctBo "Jlanp". -
Heorpanuu. noctyn. - bubnmorp.: ¢. 347. - ISBN 978-5-8114-0916-7
NBano, B.b. KowmmbioTepHoe wmoxaenupoBanue u mporpammupoBaHue [Tekcr]
yueb.nocodue / B.b. UBanoB; M-Bo o6pazoBanust PO. - Upkyrck : U3n-so UT'Y.

a. Y.l : OcHoBbI KOMIBIOTEpHOTO MoaenupoBanus. - 2003. - 91 c. - bubnuorp.: ¢.91. —

(33 9K3.)
b. 4.2 : S3eik nporpammupoBanust CU. - 2003. - 68 c. - Bubnuorp.: ¢. 68. — (50 3k3.)

c. 4.3 : MucTtpy™meHTanmbHBIE cpencTBa MoaenupoBanus. - 2003. - 143 c. — (50 9k3.)

. UucneHHbsle MeTO/bI: Teopus U npaktuka [Tekct] : y4el. mocobue mist 6akanaBpos / Y. I

[MupymoB [u ap.] ; Mock. aBuail. UH-T. - 5-€¢ U3a., nepepad. u gom. - M. : FOpaiit, 2012. -
421 c. ; 21 cm. - (bakamaBp. ba3zoBbiii kypc). - ABT. yka3aHel Ha 00OpOT€ THT. J. -
bubGmmorp.: c. 416. - ISBN 978-5-9916-1867-0 YIK 519.6(075.8). — (1 2k3.)
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0) nepuoouueckue u30aHus

8) CNUCOK A8MOPCKUX MEMOOUUECKUX paA3pabOmox
1. Kpacos, B. U. Ilpaktuueckoe nmporpammupoBanue [Tekcr] : yue6. mocodue / B. . Kpacos,
A. A. Ilepesanos ; pein.: A. I'. YUenckwuii, B. b. lBanoB ; Mpkyrckuii roc. yH-T, @us. dax. -
Upkyrck : M3p-Bo UT'Y, 2015. - 111 c. ; 20 cm. - ISBN 978-5-9624-1279-5 : VK
681.3.06(075.8) . — (66 3k3.)

2) 6azvl OAHHbIX, UHDOPMAYUOHHO-CAPABOUHDBLE U NOUCKOBbLE CUCTEMbl

- B cucreme o6OpasoBarensHoro mopraga HWI'Y (http://educa.isu.ru/) pasmerieHs
METOJMYeCcKrue Marepuaiabl M 3amanus 1o guciuiuimHe b1.0.14.04 «YucneHHsie
METO/Ibl U MAaTEMAaTUYECKOE MOICIIUPOBAHUE.

-+ DU3 «bubmmotex» https://isu.bibliotech.ru/
-+ OBC «Jlanwy» http://e.lanbook.com/

-+ OBC «PyxonT» http://rucont.ru

-+ OBC «Aiidyke» http://ibooks.ru



http://educa.isu.ru/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
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V1. MaTepuaibHO-TeXHHYECKOe OOecreyeHne JUCHUILTUHBI (MOTYJIs1)

6.1. YuedHo-1a00paTopHoe 000py10BaHMeE:

[IpuMeHSATh TONy4YEeHHBIC 3HAHUS Ha TMPAKTHKE CTYAEHTHI MOTYT B JIByX CHEIMAJIbHBIX
JMCIUICHHBIX KJlaccaX C COBPEMECHHOW BBIYHMCIHMTEIBHONH TEXHUKOH ¥  COOTBETCTBYIOIIMM
nporpaMMHBIM obecrieueHreM. B kiacce umeer 14 cranmonapasix kommbioTepoB (Intel Atom CPU
D2500) ¢ monutopamu (Samsung S19A10 18.5"), WiFi-poyrep 54M Wireless Router TL-
WR542G, wmapmpyrtuszarop DES-1005D. KoMmbeoTepsl UMEIOT JOCTYN K JIOKATBHOW CETH
yHHBepcHuTeTa U BbIxol B MHTepHeT. CTYJICHTHI MOTYT CaMOCTOSITEIIEHO 3aKPEIUISATh MOJTYYCHHBIH
Ha JICKIMSAX MaTepuall B 3THUX KjaccaX. Ha JeKnusx MOryT HUCIONB30BaThCsl MYJIbTHMEIHIHBIC
cpeacrsa: nepeHocHor mpoektop (CASIO XJ-A241), craumoHapHbiii HacTeHHbIN dKkpaH (Classic
Solution, 244x244), wnoyrOyk Lenovo B590. Kpome Toro, Ha ¢akynpTeTe HMeEeTCs

KOMIIBIOTCPU3HUPOBAHHAA Ay AUTOPUS, IPCAHA3HAUCHHAA IJI CaMOCTOSITEILHOMN pa6OTBI.

6.2. IlporpaMmmHoe obecneyeHue:

Ha kaxxnom kommprotrepe ycranosiersl OC Linux (Ubuntu 14.04.2 LTS) u cnenyromue
nporpammusie makeTsl: Geany 1.23.1, Midnight Commander, Leafpad, Mozilla, Gnuplot, Evince
3.10.3, LibreOffice 4.2.8.2. Bce ycraHoBiieHHOe mporpaMmHuoe obecriedenue Freeware. merotes

CIITMCKH SaI[aHI/Iﬁ U MCTOANYCCKOC PYKOBOACTBO B 3JICKTPOHHOM U IIEYATHOM BHUJC.

6.3. Texnuuyeckue U 3J1eKTPOHHbIE CPEeACTBA:
Bo Bpemst 3aHSATHII B KOMIIBIOTEPHOM KJIACCE CTYyJIEHTaM AEMOHCTPHPYIOTCS Ha JKpaHe
JIOTIOJTHUTEIbHBIE M BCIIOMOTaTelbHbIE MaTepuanbl (MPe3eHTAlnH, MNPUMEPBl HCHOIb30BaHUS
MIPOrPaMMHBIX KOJIOB)

VIl. O6pa3oBaTe/bHbIe TEXHOJIOTUH

Nzyuenne kypca «HuciaeHHbIe METOABI U MaTeMaTUYeCKOe MOJEIMPOBAHUE)» HJIET B IIaHE
HAKONMTEJIBHOM CHCTEMBI, T.€. COJep)KaTelbHas 4YacTh KaXJIOro pasjiena, Kak MpaBHIIO, MOXKET
3aBepIIaThCs JIMOO TECTOBBIM KOHTPOJIEM OLIEHKU 3HAHUM, TMO0 MHIMBUAYATbHBIMU 33JJaHUSIMU Ha
IMPAKTUYCCKOM  3aHATHH. CTYJIGHT B TCYCHHUE KaXIOro cCeMeCTpa MOOJDKCH BBIIIOJHUTH
onpefeNéHHOEe KOJMYECTBO MpakTU4YecKuX 3aaaHuil. KoHTponp camMocTosiTeNbHON paboThI
OCYILECTBISIETCS MPH MPOBEPKE CO3TAHHOM CTYICHTOM KOMITBIOTEPHOM MPOrpaMMbl MITH MOJAEIH U3
CIIMCKA cemMecmpogblX 3a0anuti IO TeMe COOTBETCTBYIOLIETO paszena. IIpenogaBarens OleHUBAET
paboTOCIIOCOOHOCTh,  MPOTPaMMbI, €€  3aBEpUIEHHOCTh, THOKOCTh, YHUBEPCAIBHOCTh U
PalliOHAaJIbHOCTD. B 3aBucHMOCTH OT CTENEHH YCII€BAEMOCTHU CTYACHTA U HEAOUCTOB IMPOIrpaMMBlI,

JAETCsl TOMOJHUTENIBHOE 3a1aHne. ITOroBbIi KOHTPOJIb: 3a4ET.

VIll. Onenouynbie MaTepuaabl 1Jsl TEKYIIEr0 KOHTPOJISI U MPOMeKYTOYHOI
aTrecTanuu

8.1. OueHounbie MaTepuabl (OM)

®onn oneHouHbIX cpeacTB (POC) nmpeacTaBieH B NPUIOKEHUH.



13
8.1.1. OueHOYHbIE CPEACTBA I BXOAHOT'O KOHTPOJIA

BXOHHOﬁ KOHTPOJIb HE OCYHIECTBIACTCA.

8.1.2. OneHoYHbBIE CPEACTBA TEKYIIET0 KOHTPOJISI
Kaxxnoe 3amanme mpeamoiiaraeT HamMcaHWE CTYACHTOM Iporpammbl B cperne (Geany Ha

3aJJaHHYI0 TeMy, OTJaJKa M 3amuTa ee. [Iph HeoOXOIUMOCTH TPOBECTH HCCIICAOBAaHUE
MOJTYYCHHOM MOJICIH ITyTeM U3MEHCHHUS TapaMeTPOB 3a/1a4i. 3a BHIMOJIHEHHUE 3aJaHHsI CTYICHT
MOJTy4YaeT ONpPEIEICHHOE KOIMUeCTBO 0ayuioB. OTHOTUITHBIC 3aaHus COOpaHbl B pasaeisl. s
MOJIy4CHHUsI 3adeTa B ceMmecTpe HeoOxomumo HabOparh 20 0ayuioB, BBIMOJIHUB XOTS OBl IO

OJIHOMY 33JIaHUIO U3 KXKI0T0 pazzaena. TekcT 3aaHnuii MpUBEIEH HIKE.

1. Haiimu xopens ypasnenus sin(x)=0.5 na unmepsane om () 0o 1 ¢ omnocumenbHol OwUOKOLU,
He npesviwarowen 1%. Pewenue nonyuums 08ymsa cnocooamu: 1 - ucnonv3osams memoo
HONOBUHHO20 OelleHusl; 2 — UCNOIb3068amMb Menoo Xopo. Yoeoumvcs 8 mom, ymo 0
ONMUMANLHO HANUCAHHBIX NPOSPAMM Memoo Xopo bonee 3¢ghghekmuser no
ovicmpooeticmsuio. [loomeepaicoenuem smomy 00NNHCEH CLYHCUMb MOM axm, 4mo OJis
oocmudiceHust 0OOUHAKOBOU MOYHOCMU 80 8MOPOM Memode mpedyemcsi MeHbulee YUcio
obpawenuil K pyHKyuu (8 0aHHOM cayyae K hynkyuu sin(x)).

2. Memoodom mpaneyuii u memooom CUMNCOHA 8bIYUCIUMS C 3A0AHHOL MOYHOCTNBIO
onpeoesieH bl UHMeSPal:

]Esin(x)dx.

Yoeoumvca 6 mom, umo memoo Cumncona oaem 601ee mouHoe sHavenue uHmezpaia no
CPABHEHUIO ¢ MEMOOOM mpaneyuti npu 0OUHAKOBOM YUCILE PA3OUeHUL UHMEPBANd
UHMEZPUPOBAHUSL.

3. Pewums oughghepenyuanvroe ypasnenue y'=y na unmepsane om () 0o 2 ¢ Ha4anbHbiM
yenosuem Y(0)=1 memooom Diinepa u no nesisnou cxeme. Cpasnume 06a YUCIEHHbIX
PpeweHusi ¢ moYHbiM y=exp(X) nymem nocmpoerus epaghuxos pewenuil. Ilpedycmompems
BO3MONCHOCHb USMEHEHUS BeTUYUHDBL WUA2A UHMeSPUPOBAHUsL, U YOeOUmvcs 8 mom, 4mo ¢
VMEeHbULeHUeM Wa2a MOYHOCMb YIYYULAEMCAL.

4, Memooom Pynee-Kymma uemeepmozco nopsaoxa peuiums ougpepenyuaibroe ypagHeHue:
dy
7 - Xy
dx

¢ Hauanvuwvim yeaosuem y(0)=1 na unmepeane om 0 0o 1. [locmpoums epaguxu uuciennoco

peuienus u mo4nozco peuteHus.
2
x“/12

y=¢
S. Cocmasumuv npoepammy, svruucasirouyro gyukyuio SIN(X) ¢ nomowvio pasznosicenus 6
@ynxyuu 6 psao Tetinopa. Bviuucnenue ¢hynkyuu 001:#cHO ObIMb LINOIHEHO C 3A0AHHOU
OMHOCUMENbHOU MOYHOCMBIO.
6. Haiimu mouxy, 0ocmasnaowyro MUHUMYM (YHKYUU 08X NepeMeHHbIX:

f(x,y)=x*—Jy +ysin(2x) +2.5
npu 02PAHUYEHUSIX:
y>1, x*+y*<9, 2x+3y>4.
7. Memoodom npocouku pewiums ciedyrouyio Kpaesyro 3a0auy:
d? d
x—¥+2—y— xy=¢e", y(1)=0, y(2)=1.
dx dx
Ilocmpoums epaguku wucienHo2o pewtenus u moyHO20 PeuleHUsL:
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20e

5—2e? 1
C=—5—7=GC, =(Cl+—)e2.
2(e“ -1 2
HpoaHanu3up06amb 3A6UCUMOCMb MOYHOCMU YUCTIEHHO20 PEULEeHUs On Yucia pa36ueHm7
unmepeaia, Ha KOmopom umencs peutenue.

8. Haiimu npouseoonvie ¢hynkyuti anarumuuecku u uucienno. Hapucosamo epaguxu,
CpCIGHuWIb.
1) y=1x

2) y:(x+2)§ _(x—2)§

X

e
3) v=
)Y 1+ X
XZ
4y y=3
)Y X+1
a 1-a*
5 vy= - arctgla™) a>1
)Y 1+a®* 1+a* g( )

6) y=x*sin (lj
X

7) y=x’sin (lj
X

9. THocmpoums unmepnonsyuonnviil noaunom oas Gyuxyuu f (X) Hccneoosams kauecmeo
UHMEPNONIAYUU 8 3A8UCUMOCIU OM YUCIA V3108 UHMEPNOIAYUL.

1) f(x)=sin(22x), xe[-2.2]

2) f(x)=e™ +x2+sin(2x), xe[-22]

3) f(x):1+12X2, x e[-22]

10.  Hanucamv npoepammy 075 @bluucienuss 6A308biX CNIAUHOS.
11.  Iocmpoums epaguxu 6azuchueix cniaunos BO,i(X)’ Blyi(x). B,; (x).

8.1.3. OueHouHble CpeaCcTBa Uil IPOMEKYTOUHOM aTTeCTalluu

Marepuains! 111 IPOBEAEHUS TEKYLIErO U TPOMEKYTOUYHOIO KOHTPOJI 3HAHUM CTYJIEHTOB:

N Kowmmerenimm,
\9 Bun xouTpOIIS KoHTpoiupyembie TeMBI (pa3/ieinbl) KOMITOHEHTBI KOTOPBIX
it KOHTPOJHPYIOTCS
CobecenoBanue npu Bce Tembl
1. 3aIlATE TOTOBOU OIIK-3
MIPOrpaMMBbI
2. [ToaroToBka K 3a4eTy Bce paznenst OIIK-3
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IIpuMepHBIi CIMCOK BOIPOCOB K 3a4eTy:

1. TIpuGnnxeHHOE peleHne TPAHCIICHICHTHBIX YPaBHEHUH

2. Metozabl BBIYMCICHUN ONIPEICIIEHHBIX HHTErPAJIOB

3. YucieHHOE WHTETPHpPOBAHUE OOBIKHOBEHHBIX U (PEpeHINATbHBIX YPaBHEHUH B
nocraHoBke 3a1aun Komm.

4. YmucneHHoe pelieHne JMHEHHBIX MU PepeHINaTbHBIX YPaBHEHHH B 3a/1a4€ C KPaeBbIMU

YCIIOBUSIMHU.

@opMHUpPOBaHNE MATEMAaTHYECKUX U KOMIIBIOTEPHBIX MOJIEIIEH.

6. Peanu3anus OCHOBHBIX YHCIIEHHBIX METOJIOB B ITAKETE.

o

PazpaboTunkn:
IOIEHT, K.(.-M.H. C.I1., I'opbyHOB
(nooruty) (3anumaemas OONNCHOCMb) (unuyuanel, pamunus)

[IporpamMma paccMoTpeHa Ha 3aceanuu kadenpsl o0uieit u kocMudeckoi husuku UT'Y
«_27 » _mapta 2020 .

[Iporokon Ne _ 7 , 3aB. kadenpoii @- B.JI. I1anepHbrii

Hacrosimmasi mporpamMmMa He MoOKeT OBbITb BOCHpPOU3BeleHA HH B Kakoil ¢opme 0e3

NpeABAPUTEIBHOIO0 MIMCbMEHHOI'0 paspeuicHUust Kac1)e)1pbl-pa3paﬁqunKa nporpaMmmal.



