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|. Hean u 3a1a4u AUCUMILIHHBI (MOYJIA)

Heabp Kypca — naTh CTyIEHTaM NpEJACTABICHUE O COBPEMEHHBIX METO/IaX 00pabOTKh
MH(OPMAIMY U MCCIIEAOBAHUS SIBICHUHN ITyTEM MX YUCICHHOTO MOJCIMPOBAHUS HAa KOMIBIOTEPAX,
CIIOCOOCTBOBATh Pa3BUTHIO X HMHTEIUICKTYAJIbHBIX, TBOPYECKUX CIIOCOOHOCTEH M KPUTHUYECKOTO
MBIIIICHUS B XOJIC MIPOBEICHHS UCCICIOBAaHMIA, aHAIN3A SBICHHUA, BOCIPUITUS U MHTCPIPETALUH
uHpOpMaIuu.

JInst TOCTHKeHUS TaHHOM 1eNTM OBbUIM TIOCTABJICHBI 3aJa4H

*  OCBOUTb IIPUEMBI ¥ METO/IBI IIPOrPAMMHUPOBAHUS,;

*  M3YYHTh OCHOBBI IOCTPOCHUS YUCICHHOW MOJIEIN (PU3UUYECKOTO SIBJICHUS,

*  OCBOUTb YHMCJICHHBIC METO/IbI U OCHOBBI MATEMATHYECKOTO MOJICIIMPOBAHUSI.
1. Mecto nucuuninnbl (MoayJsi) B crpykrype OIIOIT

Kypc d4mcieHHble METOIBI M MaTEeMaTHYECKOE MOJCIUPOBAHUE MOMAYJS «UH(OpMATHKa»
OTHOCHTCS K 0a30BOI 4YaCTH MaTeMaTH4eCcKOro ¥ €CTECTBEHHOHAYYHOT'O IIMKJIA TUCIUIUINH. JlaHHas
IMCUUITIMHA NIPEeJHa3Ha4YeHa /ISl CTYICHTOB BTOPOTO Kypca.

[pu u3y4eHnn JaHHOTO Kypca UCIONB3YIOTCS Pa3/ieiibl M TEMbI CIICAYIOIIUX AUCIUILUIAH:

. OCHOBbI  (M3MKH (MEXaHMKa, MOJICKYJsipHas (HU3MKAa W  TEPMOAMHAMHMKA,

AIIEKTPOJIMHAMUKA, aTOMHAs U siiepHas GU3MKa);

. BBICIIAsT MareMaThka (MaTeMaTHYeCKHi aHalu3, AaHaJIUTHYeCKas TIeoMeTpHs,
muddepeHManbHOe W WHTETPAIbHOE HWCYHMCICHUE, 3JEMEHTHl BBIYMCIUTEIBHOH MAaTeMaTHKH,
TEOpHsl BEPOATHOCTEH M MaTeMaTHIECKasi CTATUCTHUKA)

I11. TpeOoBaHus Kk pe3yjbTaTaM 0CBOEHHMS IMCUMILINHBI (MOIYJIs1)
Kypc «UucneHHple MeTOOBI M MAaTeMaTHYeCKOe MOJICIHPOBAHUE», COTJACHO ITOJIOKEHHIM
(benepasbHOrO TOCYJIapCTBEHHOTO 00pa30BaTEIBHOIO CTAaHJApTa BBICHIETO IMPOGECCHOHATEHOTO
o0Opa3oBaHMsl TpU TMOArOTOBKe OakanmaBpa 1o HampaBienuto 11.03.04 “Onekrponuka u
HAHOZJICKTPOHHMKA, TO3BOJIET CTYAEHTY NpPUOOPECTH cienylomume olenpodeccHoHaIbHbIe
kommeteHuu (OI1K):

- CnocoOeH NOHMMaTh MPUHIUIBI padOThl COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUN
Y MCIOJIb30BaTh UX JUISL PelIeHus 3a1a4 npodeccuonansHoi nesirensaoctr (OITK-4);

- CnocobeH pa3pabaTbIBaTh aIrOPUTMbI U KOMIIBIOTEPHBIE MTPOTPAMMBI, IPUTOJIHBIE IS
npaktuueckoro npuMeHenus (OITK-5).

Komnerenuus Nuaukaropsl Pe3yabTarnl 00yueHus
KOMIIeTeHI M
OIIK-4 HJIK OIIKS 3HaTh: OCHOBHBIE TPUHIIUTIBI

MOCTPOCHHSI CUCTEM 00PabOTKU U
nepeaadn nHpopManuu;

YMeETh: HCTI0JIB30BATH
MaTeMaTHYeCKU anmnapar Jis
OCBOCHHMSI TECOPETUYECKUX OCHOB U




MPAKTUIECKOT'O UCTIONB30BAHUS
(UBUYECKUX METOIOB

OIIK-5

HJIK OIIK5 1

3HAaTh:0CHOBBI IOJX0/1A K AHAIU3Y
MH(POPMALMOHHBIX TPOIIECCOB;
COBpPEMEHHBIE alapaTHbIe U
IpOTpaMMHBIE CPEACTBA
BBIUUCIIUTENILHOW TEXHUKU
Brnanets: HaBbIKaMu
IporpaMMUpoBaHus Ha sizbike C

V. Conep:xanue u CTPYKTYpa IMCHUILTAHBI
O0BeM IUCIUIUIMHEI COCTABIAET 3 3a4eTHBIX eauHUIB], 108 yacoB, U3 HUX KOHTAaKTHAs
pabora 75 4acos.
3aHATUS TPOBOATCS TOJIBKO B OYHOM popme 0OyueHHs ¢ MPUMEHEHHEM JIMCTAHIIMOHHOTO

KOHTPOJISI CaMOCTOSITeIbHOM paboTsl cTyneHtoB uepe3 DnMOC ¢akynprera. DJIEKTPOHHON U

JUCTAHIIMOHHON (opM 00yUEHHS HE TIPEAyCMaTPHUBACTCSI.
W3 Hux 30 yacoB — mpaKkTHYECKas MOATOTOBKA
dopmMa NPOMeKYTOYHOMN aTTECTANMHU: 3a4ET
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4.1. Conepma}me AUCHUIIJIMHBI, CTPYKTYPHUPOBAHHO€ IO TEMaM, C YKa3aHHEM BHIAOB yqeﬁnmx 3aHATHII M OTBEJEHHOI0 Ha HHX KOJHYECTBA

AKAACMHUICCKHUX JacoB

g Buapr yueOHO# paboTHI,
g BKJIIOYAsi CAMOCTOSITENIEHYIO PaboTy 00ydaronuxcs o
" E[ o , IPAKTUYCCKYIO IIOATOTOBKY U TPYAOEMKOCTH OPMBI TEKYILCTO
o 8 : g (B qacaX) KOHTPOJIA .
Ne 5| 8| E5 ” . 3 yCIIEBAEMOCTH;
o Pasel AUCIHIUIMHEY TeMbI 2 5| 8¢ OHTaKTHas paboTa MPENoIaBaTeNs C : dopma
3l 8 E g, 00y JarOIIMHCS S POMEKYTOIHOM
m g9 CeMuHapckue 3 arTecTalnuu
= Jlekun | /npakruueckue 3 S| (no cemecmpam)
S Koncynpranum | S
= u /mabopaTopHbie § O
=~ 3aHATUS O = &

Pasnen 1. BBenenue B YHCJIEHHBIE METOIBI 4 41,4 15 9 22 0,4 10 cobeceoBaHUEe, OTIPOC
TMOHSATHE YMCIIEHHBIX METOJIOB. 2] 1 2 cobecenoBanue,
Busyanusanys JaHHBIX. 8 2 2 4 2 cobecenoBaHue,
3;:};15;1;;;@111%146 HENMHEWHBIX ANTe0panuecKux 81| 3 2 4 0.1 5 cobecenoBanue
PellleHHE CHCTEM JIMHEMHBIX ypaBHEHHIA. 81| 3 2 4 0,1 2 cobecenoBanne
Yucnennoe quddepeHupoBaHUe 1 HHTEIPUPOBAHHE. 81| 3 2 4 0,1 2 cobeceoBanue
HuTtepnonsuus. AnnpokcuManus. DKCTPanosius. 71| 3 1 4 0,1 2 cobecesioBaHne

Paszgen 2. CniaiiHbl 4 | 394 10 5 18 0,4 16 cobecer0BaHue, OMPOC
OCHOBHBIE TOHSATHSI CIIAHH-QYHKIIHH. 71 2 1 4 0,1 2 cobecenoBaHne
JlokanbHble B-criaiiHbl. 7.1 3 1 4 0,1 2 cobeceioBanme
HMHTepnoisuuoHHble KyOuYecKue Criaiitbl. 71| 2 1 4 0,1 2 cobecesioBaHne
Crutaiinbl ¢ nedexkToM, OTIMYHBIM OT 1. 71| 2 1 4 0,1 2 cobecenoBanne
[TpubimKkeHne KPUBBIX. 1] 1 1 2 8 cobecesjoBaHHe
obcnonenmny andepemmanmins youswenni | 4 | 97| 5 | 2 10 02 7| cobecenonane, onpoc
%iz(;if; 13[);1(11321;1;3 ;/1})(223;;1){1414 C HaYaILHBIMH 11| 3 1 6 0.1 4 cobecenoBanue
I;/iiz(;ij 13{);1;1}(6;1/:}13 ;/52:;1;{;1?1 C TPaHUYHBIMU 81| 2 1 4 0.1 3 cobecenoBanue
KOHnTposs 8
Hroro yacon 108 | 30 40 60 1 40 3a4ér




4.2. I11aH BHeayTUTOPHOM CaMOCTOATEILHON PadoThl 00y4YaIOUIUXCSl 10 JUCIUTIIINHE

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

U CaMOCTOATCIBHON PAOOTBL | oo i erms (uac.) pea CaMOCTOSTETLHOU
paboTHI
4 [ToaroroBka k 3auéTy Pa6ora ¢ neknuonHsiM MaTepuanom | K koHILy 8 CoGecenoBaHme [1-3]
1 y4eOHOH IUTepaTypoil ceMecTpa
OO0t 00beM CaMOCTOSTEILHOM PAOOTHI IO TUCIMILIMHE (4Yac) 33




4.3. CoaepxxaHune y4eOHOro MaTepuajia

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

CyTb BO3HUKAIOLIMX MPpo0OeM. BiusHue NorpenHocT KOMIIBIOTEPHBIX BelurcaeHuH. [Ipumep
— “Hhcye3HOBeHHE” KOpHEH U “TIOKHBIE” KOpPHH aireOpandeckux ypaBHeHHH. Otindne

YU CJICHHBIX AJITOPUTMOB OT AHAJIUTUYCCKUX.

Tema 2. Buzyanuszauusi 1aHHbIX.
CriocoObl  0TOOpa)Ke€HMsI BBIYMCIECHHBIX JaHHBIX. Vcrosib30BaHME —CreUalU3UPOBAHHBIX
cpeactB. Cpena Gnuplot. OcHOBHBIE KOMaHBI, TPUMEPBI MMOCTPOCHUS TPaPUKOB (PyHKITHIA.

[Ipocreiitmme ckpuntsl cpeasl Gnuplot. CoxpaneHue mocTpoeHHBIX rpauKoB B (paiii.

Tema 3. YUnciieHHOe pelieHHe HeJMHEeHBIX alre0pan4ecKux ypaBHeHHUil.
MeTtoapl KacaTelbHOM, cekyluel, Oucekuuu. [lonsitue pacxoaumoctu anroputma. [loHsitue

CKOpPOCTH CXOAUMOCTH. JIokanu3anus KOpHe.

Tema 4. Pemienne cucreM JTUHeHHBIX YPABHEHHU .
Marpuunslii  mMeron (oOpatHoi Martpuubl), Meton Kpamepa, meron [aycca-XKopnana.
Peanuzanus wmetonoB. CpaBHEHHME METOAOB II0 KOJMYECTBY ONEpaluidl M XapakTepy

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

Tema S. Ynuciaennoe n1uddepenupoBanue 1 HHTErpMpoOBaHHe.

OcHoBHast ¢opmyna nudpdepenuuansHoro ucuucienus. JuddepenuupoBanue QyHKIui,
3aJJaHHbIX aHAIUTUYecKU. Bpibop BenmuuuHbl npupamienus. JuddepeHurpoBanue AUCKPETHO
3amaHHbIX (QyHkuuid. [lonstue pasgenenHoi pasHoctu. Ilonstue cerku. YucieHHoe
WHTETPUPOBAaHUE B CIlydae pPaBHOMEPHOW CETKH. MeTol TpPSIMOYTOIBHUKOB W METOX
Cumncona. UnTerpupoBanue GpyHKIUY, 3aJaHHON Ha HEpaBHOMEPHOH ceTke. IHTerpupoBanue

(GyHKIMH, UMEIOLIMX 0CO0YIO TOUKY.

Tema 6. UnTepnonsiuus. AnnpokcuManus. JKCTPaNoJIsius.
OcHoBHbIe TOHATUA. JIMHEWHas W TOJMHOMHUATbHASA HMHTEPHOANUsA. WVHTEpHONSIIMOHHBINA
MHorouwineH Jlarpanxka, miocel W MHUHYCbl. KycouHas wuHTepnonsiuus. AMNMPOKCUMAaLUS

3aJaHHbIMHU (I)YHKI_II/IHMI/I. Metoa HauMEHbIIUX KBaapaToB.

Pazgen 2. CnaiiHbl.
Tema 7. OcHOBHBIC NOHATHSA CIVIAWH-(PYHKIIUIA.
WHTEepnomsIMMOHHbIE W allIpOKCUMHpYIOUMe CIulaiHbl. CriakuBaloliue | JIOKaJIbHbIE
craituel.  IlpencraBinenune uwepe3 B-crmaiinbpl. “CmmBka”  crutaiiHoB. Ilonstue nedexra
crutaiiHa. OcCOOEHHOCTH CIIJIaifHOB HAa paBHOMEPHOM M HepaBHOMepHOMU ceTkax. [loHsitue y3mna

CIUIaiiHa M y3J1a HHTEPIOJIALINH.

Tema 8. JlokaabHble B-ciaiinbl.
OcHoBubie popmynsl. [Toamporpammsl BeIYHCIeHUs KOI(DPHUIIMEHTOB W 3HAYCHUU CIIIaiiHa.
WNuterpupoBannie u auddepenuupoBanne (QyHKIUN, 3alaHHBIX CIUTaiiHOM. Pemenue

YpaBHEHU.

Tema 9. UnTepnoIsiiOHHbIC KyOHMYeCKHe CIIAMHBI.
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CXOIUMOCTh CIUIAHOB 4YeTHOW W HedeTHOU crerneHei. OCOOCHHOCTH WCHOJIb30BAHUSA HA
paBHOMEpPHOW U HepaBHOMEpHOW ceTkax. OcHoBHble QopMynbl. [IpumeneHne Meroaa
YHUBEPCATBHOW TPOTOHKH 3-IUMAroHaJbHBIX MATPHUIl JUIS HaXOXACHUS KOA(D HUIIMEHTOB

cIIalHa.

Tema 10. Cnuiaiinsl ¢ 1egeKTOM, OTIINYHBIM OT 1.
CMBICHT MCII0JIB30BaHMsL. AJITOPUTMBI IOCTPOECHUS KyOUYeCKOro cIulaiiHa edekTa 2 u cruiaiiHa

5-crenienn nedexra 3.

Tema 11. IlpndanskeHne KpUBBIX.
[Ipobnema  3aMKHYTBIX JMHUH. Vcronb30BaHWE  MONAPHOH  CHUCTEMBI  KOOPIHMHAT.

[TapameTrpuyeckue crunaiinbl. Kpusbie besse. CritaitH AKUMBL.

Pa3zpnen 3 . UnciieHHbIe MeTOABI pelieHUH 00bIKHOBEHHBIX TU(depeHunaTbHbIX YPABHECHHUH.

Tema 12. MeToab! pelieHue ypaBHeHHIi ¢ HAYaJIbHBIMHU ycaoBusAMH (3agava Komu).
Meron  DOiinepa.  Meroast  Pynre-Kyrtel.  Pemienwe  cucteMm  OOBIKHOBEHHBIX
mudepeHIManbHbBIX  ypaBHEHMHM  mepBoro  mopsaka.  PemeHue — OOBIKHOBEHHBIX

nuddepeHIMaTbHBIX YPaBHEHUI BTOPOTo U 060J1ee BHICOKUX MOPSIKOB.

Tema 13. MeToab! pelieHHsi yPABHEHUH ¢ TPAHUYHBIMHU YCJIOBHAMM (KpaeBas 3a/1a4a).
Meton «cTpenbOb» pemieHus OOBIKHOBEHHOTO Aud@epeHnanbHOro ypaBHEHHUS BTOPOTO

MOPSIAKA C TPAHUYHBIMU YCIOBUAMU. KOHEUHO-Pa3HOCTHBIN METOJI PELICHUS KPAeBOM 3a/1a4H.

4.3.1. IlepeyeHb CeMMHAPCKHUX, IPAKTHYECKUX 3aHATHI U J1a00pPATOPHBIX padoT

No Ne paznena HaumenoBanue cemruHapos, TpynoemkocThb OueHouHbIE dopmu
n/n H TCMBI MPaKTUYECKUX U JIA0OPATOPHBIX (gacel) cpencTaa PYCMBI
JUCUHUILIN paG oT Bcero W3 nux ©
HBI 4acoB MpaKTHYecKast KOMIIET
(Momynst) HOATOTOBKA CHIIMU
1 2 3 4 B 6
npaxt. Y tBop.
1. 1 Busyanuzanus 1aHHBIX. 4 2 Sananms, coec.
2 1 YucneHHoe penieHue HeJIMHENHbBIX 6 6 npakt. 1 tBOD.
] areOpanvyeckix ypaBHEHUH. 3ananus, cobec.
3 1 Pemenue cucrem JIMHERHBIX 6 6 npakt. 1 tBOD.
' YpaBHEHHUH. 3ananus, cobec.
4 1 YucnenHoe auddepeHurnpoBanmue u 6 5 npakt. U TBOD.
' WHTETPUPOBAHUE 3anganus, cobec.
b
5 1 HNuTepnonsius. AnnpoKCuMaIus. 4 4 npakt. 1 tBOD. OIIK4
' DKCTPAnoJISIHSI. 3amanus, codec. OIIK5
6 2 OCHOBHBIE OHSTHUS CIUIAH- 4 4 npakt. 1 tBOD.
' (GYHKIMHA. 3aganus, cobec.
N npakt. 1 tBOD.
7. 2 Jlokansubie B-crumaitHbl. 4 4 p p
3aganus, cobec.
8 2 WHTepnoasiuoHHbIe KyOnyecKue 4 6 mpakt. 1 tBOD.
) CILIAiHEL. 3amanus, codec.
9 2 Crnaitael ¢ 1epeKToM, OTIMYIHBIM 4 4 npakt. 1 tBOD.
or 1. 3amanus, codec.




10. 2 [TpubnuxeHne KpUBBIX. 6 6 npaxt. M op.
3amanus, codec.
Merto/ibl penieHue ypaBHEHHU N ¢ npakt. 1 tBOD.
11. 3 HayaIbHBIMU yCJIOBUSAMHU (3a1a4a 6 6 3ananus, cobec.
Kommn)
Meroas! pelieHns ypaBHEHUM € mpakt. 1 tBOD.
12. 3 TPAaHUYHBIMHU YCIIOBHSIMU (KpaeBast 6 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 Bces pekomennyemas 31
MIPOrPAMMHUPOBAHUE MporpaMmy JuTeparypa

2. Teky1ue KOHCYJIbTAUH 2

4.4, MeToauuecKkue YKazaHus 110 OpraHnmsanuu CaMOCTOAITEIbHOI paﬁoTI)I CTYAEHTOB

K coBpeMeHHOMY cIEIMANUCTy OOLIECTBO MPEABSIBISET JOCTATOYHO IIMPOKHH TEpPEYCHb
TpeOOBaHUH, Cpear KOTOPHIX HEMAJIOBAKHOE 3HAUYEHHE HWMEET HaJIWYhue Yy BBITYCKHUKOB
OIIPEIETICHHBIX CIIOCOOHOCTE M YMEHHS CaMOCTOATENIFHO JOOBIBaTh 3HAHUS M3 PAa3IHMYHBIX
HUCTOYHHUKOB, CHCTEMATH3HpPOBATh IOJyYeHHYI0 HWH(GOpPMANHNIO, IaBaTh OICHKY KOHKPETHOU
¢unancoBoi curyaruu. dopMupoBaHHe TAaKOTO YMEHHs HMPOMCXOJUT B TEUEHHE BCEro Mepuojia
O0y4YeHHs Yepe3 y4YacTHE CTYIEHTOB B IPAKTHYECKUX 3aHSTUSAX, BBITIOJIHEHHE KOHTPOJBHBIX
3aJJaHUi U TECTOB, HAIMCAHHWE KYPCOBBIX M BBIMYCKHBIX KBaJIM(PUKAIMOHHBIX pabot. Ilpu sTom
CaMOCTOATENbHAsA Pab0Ta CTYIEHTOB UIPAET PEIIAIOIIYIO0 POJIb B X0JI€ BCETO y4eOHOro mporiecca.

CamocrodrenbHas paboTa pearu3yercs:

1) HemnocpeacTBEHHO B MPOIIECCE ayAUTOPHBIX 3aHATHI - Ha JICKIUAX, TPAKTHYCCKUX U
CEeMUHAPCKUX 3aHATUAX, IPU BBIMOJIHEHUH J1a00PaTOPHBIX padoT.

2) B KxoHTaKTe C mpenojaBaresieM BHE PAMOK PACIUCAHUS - HA KOHCYJIBTAIUSX M0 y4eOHBIM
BOINPOCAM, B X0JIe TBOPUYECKHX KOHTAKTOB, IPH JIUKBUIALMH 33J0JDKEHHOCTEH, ITPH
BBITTOJIHEHUH WHAWBHTYyaTIbHBIX 3aJaHUN U T. 1.

3) B oubmmoTeke, 10Ma, B OOLICKHUTHH, HA KaeIpe MPH BBITTOITHEHHH CTYJICHTOM YYeOHBIX U
TBOPYECKHX 3a/1a4.

I'paHu1IbI MEXTy STUMH BUIAMHU PAOOT TOCTaTOYHO PA3MBITHI, @ CAMU BUIbI
CaMOCTOATENLHOHN paboThI epecekatoTcs. Taknum 00pa3oMm, CaMOCTOSITENbHON paboTa CTyICHTOB
MOKET OBITh KaK B ayJUTOPUH, TaK U BHE €€.

4.5. IIpuMepHasi TEeMATHKA KYPCOBBIX padoT (P0eKTOB) (IPU HAJIMYHH)
KypcoBbie paboThl He IPETyCMOTPEHBI.
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V. YuyeOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE 00ecneyeHne JUCIUILIUHBI (MOYJIs1)
a) OCHOBHAs Tumepamypa
1. Ksacos, b. 1. Uucnennsie MeTOIbl aHAIW3a U JUHEHHOUN anreOprl. Mcnons3oBanue Matlab

u Scilab [Dnexrponnsriii pecypc] / b. K. KBacos. - Mocksa : Jlans", 2016. - Pexxum nocrtymna:
OBbC "U3narensctBo Jlanp". - Heorpanwy. goctym. - ISBN 978-5-8114-2019-3

2. Awmocos, A. A. BeraucnutenbHble METOABI [DeKTpoHHBIN pecype] / 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. - bubauorp.: c. 648-654 (27
Ha3B.). - ISBN 978-5-8114-1623-3

3. Kpacos, B. . Tlpaktuueckoe nporpammupoBanue [Tekct] : yue6. mocooue / B. U. Kpacos,
A. A. IlepeBanos ; pem.: A. I'. Uenckuii, B. b. iBanos ; Upkyrtckuii roc. yH-T, ®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.)

00NOIHUMENbHAS TUMepamypa

1. Cpouxo, B. A. Yucnennsie metoasl [Teker] : Kype nekuuit : yue6. mocodue / B. A. Cpouxko.
- CII6. : Jlans, 2010. - 202 c. ; 20 cM. - (YuyeOnuku 11 By3oB. CrenuanpHas JIUTeparypa). -
bubGmmorp.: c. 200. - ISBN 978-5-8114-1014-9 : VJIK 519.6(075.8) — ( 85 3x3.)

2. Axymny, N.JI. Maremarnyeckoe mporpaMMUpOBaHKE B IPUMEPAX | 3a/a4ax [ DJICKTPOHHBIHI
pecypc] : yue6. mocodue / U. JI. Akynuu. - Mocksa : Jlanb, 2011. - 352 c. : uin. - (YueOHUKH
s By30B. CnenManbHas aureparypa). - Pexum nocryna: ObC "H3narenscto "Jlanp". -
Heorpanwu. noctym. - bubmuorp.: c. 347. - ISBN 978-5-8114-0916-7

3. HmanoB, B.b. KommbioTepHoe MojaenupoBaHue u mporpammupoBaHue [Tekcr]
yueb.nmocodue / B.b. IBano; M-Bo o6pa3zoBanus P®. - Upkytck : U3n-8o UT'Y.

Y.1 : OcHOBBI KOMIBIOTEpHOTO MosienupoBanus. - 2003. - 91 c. - bubnuorp.: ¢.91. —
(33 3x3.)
Y.2 : S3s1ik mporpammupoBanus CU. - 2003. - 68 c. - bubmmorp.: ¢. 68. — (50 7k3.)

Y.3 : UacTpyMeHTanbHbIe cpencTBa MoaenupoBanus. - 2003. - 143 c. — (50 3k3.)



0) nepuoouueckue u30aHus "
8) CRUCOK A8MOPCKUX MEMOOUUECKUX pa3padbomox
1. Kpacos, B. U. Ilpaktuueckoe nmporpammupoBanue [Tekcr] : yue6. mocobue / B. 1. Kpacos,
A. A. Ilepesanos ; pen.: A. I'. YUenckuii, B. b. lBanoB ; Mpkyrckuii roc. yu-t, ®@us. dax. -
Upkytck : U3g-so UT'Y, 2015. - 111 c. ; 20 cm. - ISBN 978-5-9624-1279-5 : V]JIK

681.3.06(075.8) . — (66 3K3.)
2. B cucreme o6paszoBarensHoro moprama UI'Y (http://educa.isu.ru/) pasmemnieHbl aBTOpCKUe

MCTOAUYCCKUC MaATCpuajibl MW 3adaHusad 10 JUCHUIIIMHC «YwucneHnrple MCTOAbI H

MAaTeMaTUUICCKOC MOJACIIMPOBAHUC)).
2) basbl aaHHblx, qubopMauuormo-cnpaeolmbze U noucKoseble cucniemaul
-+ DY3 «bubmmotex» https://isu.bibliotech.ru/
-+ DOBC «JIanpy http://e.lanbook.com/
-+ OBC «PyxonT» http://rucont.ru
-+ DBC «Aiidykce» 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 O0ecreyeHne JUCHIUILTUHBI (MO1YJIs1)

6.1. YuedHo-1a00paTopHoe 000py10BaHMeE:

[IpuMeHSATh TONy4YEeHHBIC 3HAHUS Ha TMPAKTHKE CTYAEHTHI MOTYT B JIByX CHEIMAJIbHBIX
JTUCIUIEHHBIX KJlaccaX C COBPEMEHHOW BBIYUCIUTENBHOM TEXHUKOH U COOTBETCTBYIOIIUM
nporpaMMHBIM obecrieueHreM. B kinacce umeer 14 cranmonapHbsix koMibioTepos (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
yHHUBepcuTeTa U BbixoJ B MHTepHeT. CTyNeHThl MOTYT CAMOCTOATEIBHO 3aKPEIUIsATh MOMy4eHHBIN
Ha JIEKLIMAX MaTepual B 3THX KkiaccaX. Ha JeKuusx MOTyT HCHOJB30BaThCS MYJIbTHUMEIUNHHBIC
cpeacrsa: nepeHocHoi mpoektop (CASIO XJ-A241), cranmoHapHbiii HacTeHHBIN dkpaH (Classic
Solution, 244x244), wnoyrOyk Lenovo B590. Kpome Toro, Ha dakynpTeTe HMeEeTCs

KOMIIBIOTCPU3HUPOBAHHAA Ay AUTOPUS, IPECAHAZHAYCHHAA I CaMOCTOSITEIIbHOM pa6OTLI.

6.2. IlporpaMmmHoe obecneyeHue:
Ha kaxxnom kommerorepe ycranosiaersl OC Linux (Ubuntu 14.04.2 LTS) u cienyromue

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 BUJIEC.

6.3. Texnuuyeckue U 3J1eKTPOHHbIE CPEeACTBA:
Bo Bpemsi 3aHATHII B KOMITBIOTEPHOM KJIACCE CTYJCHTaM JIEMOHCTPUPYIOTCS Ha DKpaHe
JIONIOJTHUTEIbHBIE M BCIIOMOTaTelbHbIE MaTepuanbl (MPEe3eHTAlnH, MNPUMEpPhl HCHOIb30BAHUS
MIPOrPaMMHBIX KOJIOB)

VIl. O6pa3oBaTe/ibHbIe TEXHOJIOTUH

N3yuenune kypca «HucaeHHbIE METOABI U MaTEMaTUYECKOE MOJIEIMPOBAHUE» HJIET B IJIaHE
HaKONMTEJIBHOM CHCTEMBI, T.€. COJepiKaTelbHas 4YacTh KaXJIOro pasjiena, Kak MpaBHIIO, MOXKET
3aBepIIaThCs IMOO TECTOBBIM KOHTPOJIEM OLIEHKU 3HaHUM, TMO0 MHANBUAYAIbHBIMH 33/1aHUSIMH Ha
IMPAKTUYCCKOM  3aHATHH. CTYJIGHT B TCUYCHHUC KaXIOro cCceMeCTpa MOOJDKCH BBIIIOJIHHUTH
onpeAeNéHHOEe KOJMYECTBO MpakTUdyeckux 3aaaHuidl. KoHTpons camocTosiTenbHON paboThI
OCYILECTBISIETCS MPH MPOBEPKE CO3TAHHOM CTYICHTOM KOMITBIOTEPHOM MPOrpaMMbl MITH MOJAEIH U3
CIIHCKA cemMecmpogbiX 3a0anuti IO TeMe COOTBETCTBYIOLIEro pasjena. IIpenonaBarens oneHUBaET
paboTOCIIOCOOHOCTh  MPOTPpaMMbI, €€  3aBEpUIEHHOCTh, T'HOKOCTh, YHHBEPCAIBHOCTH |
PalliOHAaJIbHOCTD. B 3aBucHMOCTH OT CTENEHH YCII€BAEMOCTHU CTYACHTA U HEAOUCTOB IMPOIrpaMMBlI,

JAETCsl TOMOJHUTENBHOE 3aaHue. ITOroBbIi KOHTPOJIb: 3aU€ET.

VIIl. Onenouynbie MaTepuaibl AJsl TEKYIIET0 KOHTPOJISI M IPOMEKYTOYHOI
aTrecTanuu

8.1. OueHounbie MaTepuabl (OM)

®onn oneHouHbIX cpeacTB (POC) nmpeacTaBieH B NPUIOKEHUH.
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8.1.1. OueHOYHbIE CPEACTBA I BXOAHOT'O KOHTPOJIA

BXOHHOﬁ KOHTPOJIb HE OCYHIECTBIACTCA.

8.1.2. OuleHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS
Kaxxnoe 3amanme mpeamnoiiaraeT HamHMCaHWE CTYJCHTOM IMporpaMMbl B cpenae (Geany Ha

3aJJaHHYI0 TeMy, OTJaJKa M 3amuTa ee. [Iph HeoOXOIUMOCTH TPOBECTH HCCIICAOBAaHUE
MOJTYYCHHOM MOJICIIH ITyTeM U3MEHEHHS MapaMeTPOB 3a/1a4r. 3a BBITIOJHEHUE 3a/IaHUS CTYICHT
MOJTy4YaeT ONpPeIeIeHHOE KOIMUecTBO 0amtoB. OMHOTUIIHBIE 33/1aHUsI COOpaHbI B pa3aeibl. J{is
MOJTyYCHUS OIICHKH 3a 3a4€Ta B ceMecTpe HeoOoxoauMo HabpaTh 20 0aioB, BBIIOJIHUB XOTS ObI

10 OJTHOMY 3aJ[aHUI0 U3 KaXKI0Tr0 pasnena. TeKCT 3alaHnii MPUBEIEH HUXKE.

1. Haiimu xopens ypasnenus sin(x)=0.5 na unmepsane om () 0o 1 ¢ omnocumenbHol ouuUOKOLU,
He npesviwaroweu 1%. Pewenue nonyuums 08ymsa cnocobamu: 1 - ucnonv3osams memoo
HONOBUHHO20 OelleHuUsl; 2 — UCNOIb3068amb Memoo Xopo. Yoedumvbcs 8 mom, umo 0us
ONMUMANLHO HANUCAHHBIX NPOSPAMM Memoo Xopo bonee 3¢ghghekmuser no
ovicmpooeticmeuro. Iloomeeporcoenuem 3momy 00AHCeH CLYHCUMb Mom hakm, 4mo OJist
oocmudiceHust 0OOUHAKOBOU MOYHOCMU 80 8MOPOM Memode mpedyemcsi MeHbulee YUcio
obpawenuil Kk hyHKyuu (8 0anHoM cayuae K Qyukyuu sin(x)).

2. Memoodom mpaneyuii u memooom CUMNCOHA 8bIYUCTUMS 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 OOUHAKOBOM YUCLE PA3OUEeHUL UHMEPBANd
UHMEZPUPOBAHUSL.

3. Pewums oughghepenyuanvroe ypasnenue y'=y na unmepsane om () 00 2 ¢ Ha4aIbLHHIM
yenosuem y(0)=1 memooom Diinepa u no nesasnou cxeme. CpasHumos 06a YUCIEHHBIX
PpeweHusi ¢ moYHblM y=exp(X) nymem nocmpoerus epaghuxos pewenuil. Ilpedycmompemun
B03MOIHCHOCHb USMEHEHUS GeTUYUHBL WA2a UHMeSPUPOBAHUsL, U YOeOUmvcs 8 mom, 4mo ¢
VMEeHbULeHUeM Wa2a MOYHOCMb YIYYULAEMCAL.

4, Memooom Pynee-Kymma uemseepmozco nopsaoxa peuwiums ouggepenyuaibroe ypagHeHue:
dy
7 - Xy
dx

¢ Hauanvuvim yeaosuem y(0)=1 na unmepsane om 0 0o 1. [locmpoums epagpuxu wucienHoco

peuienusa u mo4nozco peuteHus.
2
x“/12

y=¢
S. Cocmasumuv npoepammy, svruucasiiouyro gyukyuio SiN(X) ¢ nomowvio pasznosicenus 6
@ynxyuu 6 psao Tetinopa. Bviuucnenue ¢hynkyuu 00134#CcHO ObIMb BLINOJIHEHO C 3a0AHHOU
OMHOCUMENbHOU MOYHOCMBIO.
6. Haimu mouxy, 0ocmasnaowyro MUHUMYM QYHKYUU 08YX 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 3A6UCUMOCTb MOYHOCMU YUCIIEHHO20 peulernusl om 4ucia pa36ueyuﬁ
unmepeaia, Ha KOmopom umencs peutenue.

8. Haiimu npouseoonvie ¢hynkyuti anarumuuecku u uucienno. Hapucosamo epaguxu,
CpClGHHWlb.
1) y=1x
2 2
2) y=(x+2)s —(x—2)3
eX
3) v =
)Y 1+ X
2
X
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
. (1
7) y=x’sin (—j
X
9. THocmpoums unmepnonsyuonnviil noaunom oas Gyuxyuu f (X) Hccneoosams kauecmeo

UHMEPNOoJAYUU 8 3a8UCUMOCHU ON YUCTIA Y3106 UHMEPNOJIAYUU.

10.
11.

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]

Hanucamw npozpammy 015 ébiuucienus 6a306bix CNIAUHOE.
Ilocmpoumb epaguxu 6a3ucHvix cniaiHos Boli(x), Blyi(x). B, (X)

8.1.3. OneHo4HBIE CpeACTBA IS MPOMEKYTOYHOM aTTecTalluu

Marepuains! 111 IPOBEAEHUS TEKYLIETO U TPOMEKYTOUHOIO KOHTPOJIS 3HAHUM CTYJIEHTOB:

Kowmmerenimm,
rll\{‘; Bun xorTpons KoHTponupyemble TeMbI (pa3aeiibl) | KOMIIOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
CobecenoBanue npu Bce TeMbl
1. 3alIATE TOTOBOMU OIIK-5
MIPOrpaMMBbI
2. ITonroroBka K 3a4ét Bce paznenst OIIK-4, OIIK-5
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IIpuMepHBIi CIMCOK BOIPOCOB K 3a4€TY:

1. TIpuGnnxeHHOE peleHne TPAHCIICHICHTHBIX YPaBHEHUH

2. Metozabl BBIYMCICHUN ONIPEICIIEHHBIX HHTErPAJIOB

3. UucieHHOE WHTETPHPOBAHWE OOBIKHOBEHHBIX U (EepeHINATBHBIX YpPaBHEHUH 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 YHCIEHHBIX METOJIOB B ITAKETE.

o

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

[Iporpamma cocrasieHa B coorBeTcTBuH ¢ TpeboBanusmu OI'OC BO no HanpaBiieHHIO
noarorosku 11.03.04 DinekTpoHUKA U HAHODIEKTPOHHUKA.

[IporpamMma paccMoTpeHa Ha 3aceanuu kadenpsl oOuieit u kocMudeckoi dhusuku UT'Y
«_15 » _mapra 2023 .

IIporokon Ne _8 , 3aB. kadenpoii @- B.JI. [1anepHbrii

Hacrosimasi mporpaMma He MoO:KeT OBbIThH BOCHpPOU3BeleHA HHM B Kakoid ¢opme 0e3

NpeABAPUTEIBHOI0 IMCbMEHHOI'0 Pa3peliCcHUs Ka(])e)lpbl-pa3pa60anKa nporpaMmmal.



