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HUS! TUCLUIUIMHBI

I. HEJIb, PE3YJBbBTATBHBI OCBOEHUSA JUCIHHUIIJIMHBI U IPEPEKBU3UTbBI

Hemamu ocBoenus HayuHoro cemuHapa BBeneHne B CIENUAIIBHOCTD SIBJIIOTCS O3HAKOM-
JICHWE CTYJCHTOB C OCOOCHHOCTSIMU OymyIier mpodeccuu, a TakKe W3YYCHHE OJHOTO U3 IPO-
IPaMMHBIX WHCTPYMEHTOB COBPEMEHHOTO NPHUKIATHOrO MareMaTtnka — Matlab, nmm ero Gec-
IIaTHOro a”anora Scilab.

B PE3YIbTATC OCBOCHUA JUCHUIIJIMHBI CTYACHT JOJIZKCH:
3HAThb:
- OCHOBBI OpraHU3any MaTpHUYHBIX BLIHHCHGHHﬁ, 06pa60TKI/I FpaQ)I/IKOB, YIpaBJISAOMIne

KOHCTPYKIIUH, CO37aHie (PYHKIMI U CKPUIITOB, OCHOBHBIE (DYHKIIMH AJisi pabOThI CO CIIIaitHaMu
B Matlab/Scilab;

yMeTh:

- pa3pabaTsiBaTh Iporpammel B Matlab/Scilab nis aBTomMatu3aiuy BEIYHCICHUN;

BJIAJeTh:

- nporpamMMupoBanust B Matlab/Scilab.

N3yuenne nucuumimzbel «HaydHo-ncciienoBaTenbCckuil ceMuHap» Oa3upyeTcs Ha cleny-
FOIINX AUCIUIUIMHAX:
- [IporpamMmmupoBanue.

I[J'I}I OCBOCHUA yqe6H0171 AUCHUIUIMHBL CTYACHTBI JOJIKHBI BJIAJICTh CICAYIOIMIUMU 3HAHUA-
MU 1 KOMIICTCHIUAMMU:

— 3HATb OCHOBBI IPOTpaMMHUPOBAHUA U aJITOPUTMU3ATHUU.

OcHOBHbBIE TIOJIOKEHUS JAUCUUIUIMHBI JODKHBI ObITh MCIIOJIB30BAHBI B JajbHEHIIEM MpH
MOJIFOTOBKE KYPCOBBIX U BBITYCKHBIX KBaJIM()UKAIIMOHHBIX padoT.

II. COJIEPXAHWE YUYEBHOHN JUCIHHUITIJINHBI
1. Onucanue cnenquaIbLHOCTH
BBoanoe 3ansTHe, coaepixaiiee:
e Onucanue crienuanbHOCTH «bu3Hec-uHPpOpPMaTHKaY,

e (O030p 3HAHUH, KOTOPHIE MOTYYAET CTYACHT, 00YJAIONIUNACS 110 ATOU CIIEUATILHOCTH;



e HanpasieHus, B KOTOPbIX MOXKET pa3BUBAaTbCA AAJIbHEWINAs Kapbepa BBITYCKHUKA 3TON
CIEUAIBHOCTH,

e [lepcnekTHBBI KapbEPHOTO POCTA B 3aBUCHMOCTH OT BBIOpaHHOM IIpodeccuu;

e 3HAKOMCTBO C MPEIOJaBATEIIMU U COTpynHUKaMu (pakynpTeTa. HayuHbie HanpaBieHus
Ha (aKylIbTeTe, 00pa3ibl HAYYHBIX HCCICIOBAaHUHN U pa3pabOTOK.

Jliis ocBOCHHMS pasjiena npeaycMOoTpeHa pa3paboTka nmporpamm Ha si3eike Matlab mmm Scilab.
2. MaTpuunblie BorunciaeHusi B Matlab

Pabota ¢ MaTpuiiaMu 1 MaccuBaMu 4uces B MaTiab Ha mpuMepe Marn4ecKuxX MaTpHIl.
Crioco6s1 3amanust matpuil. OyHKIMH cCyMMBbl (SUM(A)), TpancrioHupoBaHus (A’), BBIACICHHUS
nuaronanu (diag(A)). Pabora ¢ ungekcamu. Omnepatop «:». [lepeMeHHbIC, YHCIOBBIEC KOHCTAHTBI,
OIIepaTopbl, CTAHIAPTHBIC YKMCIIOBbIC (DYHKIIUU U BhIpaXKeHUs: B Matiaab. MaTpiyHble U Mo3Jie-
MCHTHbBIC OTEepallii YMHOXCHUS, JICJICHUs, BO3BEICHHs B CTENeHb. PaboTa ¢ KOMaHIHON CTPO-
KO, BBOJ] KOMaH/I ¥ JJaHHBIX, ()OPMAThI BHIBOJIA.

JInst ocBOeHUs pasjiesia mpeaycMoTpeHa pa3paboTka nmporpamm Ha si3bike Matlab.
3. Pa6ora c rpa¢puxamu pyHKuMii 01HOI U ABYX epeMeHHbIX

O0630p UHCTPYMEHTOB Ui paboThl ¢ rpaduxamu. Penaktuposanue rpagukos. Ilpumeps
pabotsl ¢ rpadukamu. OcHOBHBIE (DYHKIMHU JUTS CO3MaHUS TPa(pUKOB, KOHPUTYPHPOBAHHUS OCEH,
3aroJioBKa, BHEIIHEro Buja rpaduxa. PucoBanune oObeMHBIX rpadukoB (yHKUMH ABYX Iepe-
MEHHBIX. 3aJjaHie JaHHbIX JIJIsl pucOBaHUs oBepxHocTel. [Ipumepsl.

JIist ocBOGHMS pasjielia mpeycCMOTpeHa pa3padoTka mporpaMm Ha si3pike Matlab.
4. Spline Toolboox — BBenenue B annpokcumanuio GpyHKImii

O630p meronoB anmpokcuManuu. CrutaliH-annpoKCHMalus: 3HadeHus (QyHKUIUU U ee
NPOU3BOJAHBIX B Yy3nax. CpaBHEHHE NOJMHOMHUAIBHOW aNMpOKCUMAallMM M aNIpOKCUMaluu
CIuTaiiHaMHU. ATNIIPOKCUMAallMs palMoHadbHbIMU ciiaiiHamu. [lonnHoOMuanbHas gopma 3agaHus
crutaitnoB ppform. Komanma csapi uis co31aHusi KyOMUECKOro CIulaiiHa 1Mo 3aJaHHBIM TOYKaM-
y3nam. Komanna fnplot mist pucoBanus rpaduka crutaitna. Komanaa spapi st co3laHus CIuTaii-
HOB OoJiee BbICOKUX MopsikoB. [loBeneHne nepBoit M BTOPOH MPOU3BOAHBIX (PYHKIIMU U €€ amn-
npokcuManuu. CriakuBaHHE C TIOMOIIBIO CIVIAKUBAIOIIUX CIUIAHHOB — KoMmaHaa csaps. Cria-
YKUBaHUE Ha OCHOBE METOJ1a HAMMEHBIINX KBAaJpaToOB — KOMaHza spap2.

JI1st ocBOGHMS pasjienia mpeycCMOTpeHa pa3paboTka mporpaMm Ha si3bike Matlab.
5. Pemienne HeJIMHEMHBIX ypaBHeHU U cucTeMm B Matlab

Anrebpanueckue ypaBHeHus. [TomuHomsr B Matlab. Haxoxaenue kopHel MOJIMHOMOB B
Matlab. Tpauncuenentabie ypaBuenus. @ynkuus fzero. Pemenue cuctem ypaBHEHHS.

JInst ocBOeHUs pa3jiesia mpeycMoTpeHa pa3paboTka mporpamm Ha si3bike Matlab.
6. IlIporpamMupoBanue B cpee nakera Matlab

Komanaer ycrmoBubix mepexojos if, else, switch. Komauasr opranusamuu nukios for,
while, continue, break. O6paboTka UCKITIOUUTENBHBIX cuTyanui try, catch. Opranuzamus pexyp-
CHBHOTO BBITTOJIHEHHS (DYHKIIMI C TIOMOIIBI0 KOMAaH/[ YCIIOBHBIX MEPEX0J0B U KOMAaHbI 3aBEp-
HICHUsT UcToyHeHus return. [lpuMepsl pa3IuYHBIX AITOPUTMOB, OCHOBAHHBIX Ha YCIOBHBIX IIC-
pexomax. IlporeaypHoe mporpammupoBanne B Matrimab — ckpunthl. [lepegaua aprymMeHTOB
(GYHKIIMU ¥ BO3BpAICHUI OJTHOTO MM HECKOJBKMX 3HaueHHU u3 (yHKumu. McnoaHenue QyHK-
I[[1H, 3aJaHHON CTPOKOH, ¢ momoIbio Koman sl eval. [Tpumeps! peanuszanuu GyHKIMiA: paboTa ¢
MaTpHUI[AMU, UTEPATUBHOE M PEKYPCUBHOE BBIYMCIICHHE BhIPAKEHUI, paboTa ¢ unuciaMu U mud-
pamMH | T 1I.



Jliis OCBOCHUS pa3jieria MpeaycMOTpeHa pa3paboTka mporpamMm Ha si3sike Matlab.
7. BuzyajabHoe nporpammupoBanue B Matlab

Pabora c rpaduyeckrM OKHOM. Y CTaHOBKa CBOMCTB IpadMuecKoro okHa. JlmHammuueckoe
co3anue UHTep(HEHCHBIX 2JIEMEHTOB — KHOIKH, METKH, (DIIaXKKH, MEPEKII0YaTeIH, OKHO PelaK-

TUPOBaHMs, CNUCKA CTPOK. OCHOBHBIE (YHKIUH BU3YaJbHOIO TNPOTPAMMHUPOBAHHS B
Matlab/Scilab.

JInst ocBoeHUs pa3zena npeaycMoTpeHa pa3paboTka nmporpamm Ha si3bike Matlab.
8. O0pabdoTka d3KcnepUMEHTAIBLHBIX JaHHBIX B Matlab

Meron HauMeHbIIMX KBaaparoB. Pacuer koadduimento perpeccun B Matlab. MuaTepnonsus
GYHKIMA — THHEHHAS WHTEPIIOJSAINS, CIIIAiHBI.

Jly1s ocBOCHHUS pasjiena npeaycMOoTpeHa pa3paboTka nmporpamm Ha sizbike Matlab.
9. Pemrenue 3aga4 onrumusanuu B Matlab

[Mouck muHUMyMa GyHKUIMHM OonHOW mTepeMeHHOi. DyHkuwms optim. [louck MuHHMYyMa
(GyHkuuE MHOTHX nepeMeHHbIX. OyHkuus COStf. Pemienue 3amad THMHHACHOTO MPOrpaMMHUPOBaA-
Hus. 3a/1a4a 00 ONTUMAaIbHOM PalOHE.

JInst ocBOGHUs pasjiesia mpeaycMoTpeHa pa3paboTka mporpamm Ha si3bike Matlab.

I11. OHEHHWBAHHUE

[IpenoaBaTenb ONCHUBACT ayJAUTOPHBIC paOOTHI CTYACHTOB. Pe3ynpTHpyromas onexnka mno 10-tu
0aJUTBHOM IIKAJIe 32 CAMOCTOSITEIIbHYIO pa0OTY ONPEENIeTCs Mepel HMTOTOBBIM KOHTPOJIEM —
Ocam. pabora.

Pesynprupyronias oleHKa 3a TEKYIIUA KOHTPOJIb YUUTBIBAET PE3YyJIbTaThl CTYJEHTA 10 TEKYIIle-
MY KOHTPOJIIO CIE€IYIOIIUM 00pa3oM:

Omexkywuti = 0,4*Oayoumopnas + 0,3*0031+0,3*0032
Oumocogvii = 0.6-Oskzamen + 0.4-Omexyuyuti

Ha nepecaavue CTyACHTY HE IMMPEAOCTABIACTCA BO3MOXKHOCTD IMOJIYYHUTDh ,Z[OHOJ'IHI/ITGJ'IBHLII\/’I Oar
JJII KOMIICHCAallMKU OIICHKH 3a TGKYHII/Ifl KOHTPOJIb.

B numiiom cTtaBUTCS OLIEHKA 3@ UTOTOBBIM KOHTPOJIb, KOTOPAs SABISAETCS PE3YNbTUPYIOIIEH OLEH-
Kol 1o Hayuynomy cemunapy.

IV. TNPUMEPBI OHEHOYHBIX CPEACTB

OneHovHbIe CPeACTBA JJISl TEKYLIEr0 KOHTPOJISI CTY/AeHTa
1. Haiitu Bce umcna, JUist KOTOPBIX cyMMa KyOOB M3 mudp paBHa caMOMy YHUCITy, YMHOKeHHOMY Ha 10.

Opranmn3oBaTh BEIBOJI B BHJIE:

3N3+7"3=37*10

2. Peanu3oBaTh UTEPATHBHYIO U PEKYPCUBHYIO QYHKIMH f(n) A BEIYMCICHUS BEIPAKEHUSL:

0 sin?(k)
ORI



3. BBIUUCIIUTG CyMMY 3JIEMEHTOB MaTPHIIBI, B KOTOPOH 3JIEMEHTBI OEpyTCs CO 3HAKOM + HJIM — IO CIIey-
IOILIEMY TIPABUILY:

+ o+ + + + +
+ - - - - 4
+ -+ + - 4+
+ - - - - 4+
+ o+ + + + o+

OuneHoyHbIe CPpeACTBA I IPOMEKYTOYHOM aTTecTauuu

[TpumepHBIH TEepedeHb BOMPOCOB K 3a4eTy (dK3aMeHy) 10 BCEMY Kypcy WIM K KaXAOMY IIpo-
MEXYTOUHOMY U UTOTOBOMY KOHTPOJIIO AJISI CAMOIIPOBEPKHU CTYIEHTOB.

1. Kak BBIYHCITUTH OTpeaeTuTe b MaTpuIlbl B Matlab?
2. CkompKo pa3 OyeT BbI3BaHa peKypCcUBHAs (GYHKIHS BbIAUCIeHNs (akTopuana n! ams n=107
3. Jlo Kakoro ciaraeMoro JOCTaTOYHO CUUTATh CYMMY OECKOHEYHOU T€OMETPUIECKON IPO-TPECCHH,

YTOOBI 00ECTIEYUTh TOYHOCT ?
4. Kaxk moctpouts rpaduk ¢pyHkimu 2 nepeMenHbix B Matlab?

5. Kak mocunrtats cymMMy 1iipp mpor3BOILHOTO YKCa?

V. PECYPCHI
5.1 OcHoBHas JIMTepaTypa

1. TumoxwuH, A.H. MoaenupoBaHue cucTeM yIpaBieHus ¢ npuMeHeHrneM Matlab [DnekTpon-
HBIH pecypc]: yueonoe nmocodue / A.H.Tumoxun, }O0.Jl.Pymsuues; nox pen. A.HTumoxuna;
OBC Znanium. - M.:HULl UHOPA-M, 2017. - 256 c. - (Bricmiee obpa3oBanue: bakanaspuar).
— Pesxum nocryna: http://znanium.com/bookread2.php?book=590240. — 3ari. ¢ sxpana. ['pud
YMO

5.2 JlonmosHUTEIbHAS JIUTEPATYPA

1. IMucaps, 1.®. MATLAB Simulink. Komneioteproe MoaenupoBanue s3xoHomuku / U.®.Ilucapp. - M.
COJIOH-IIPECC, 2008. - 256 c. - (bubnunoTeka npodeccuonana).

2. bopuceBny, A.B. Teopust aBTOMaTHUECKOTO YIIPABJICHHUS: 3JIEMEHTAPHOE BBECHNE C TPUMEHEHUEM
MATLAB [9nexrponnsiii pecype] / A.B.bopucesnu; DbC Znanium. - M.: UH-®PA-M, 2014. - 200 c. —
Pexxum mocryna: http://znanium.com/bookread2.php?book=470329. — 3aru. ¢ 3kpaHa.

3. Konnmunz, Y. J. CTpykTypsl 1aHHBIX U cTaHAapTHas oubnmoreka mabionos / Y. J{.KommmH3 nep. ¢
anri. nog pen. F0.JleBuyka. - M.: bunom-IIpecc, 2004. - 624 c. : ni.

4. IInoxotnukos, K.3. ba3oBrie pazaenst Mmaremaruku aj1st 6akanaBpoB B cpeqe MATLAB [Onekrpon-
Heli pecype] / K.9.Ilnoxoraukos; 3bC Znanium. - M.: UH®PA-M; By-30Bckuii YueOHUK;
Znanium.com, 2014. - 571 c. — Pesxum nocrymna: http://znanium.com/bookread2.php?book=496199. —
3ari. ¢ 3KpaHa.



5. Agent-Based Computational Modelling : applications in demography, social, econom-ics and environ-
mental sciences / editors Francesco C. Billari, Thomas Fent Alexia Prskawetz, Jurgen Scheffran. - Hei-
delberg; New

5.3 IIporpaMmmHoe oGecnieueHne

Ne HaumeHnoBaHue YcaoBus nocryna

n/n

1. | Microsoft Office 2013 Prof + Tocyoapcmeennulii KOHmMpakm

2. |[Mathlab 14 U3 enympenneli cemu yHusepcumema (002060p)

5.4 TIpodeccuonajbHbie 06a3bl JTAHHBIX, HH(POPMAIHOHHDbIE CIIPABOYHbIE CHCTEMBI,
HHTEePHET-pecypchl (JIeKTPOHHBIE 00pa30BaTeIbHbIE PECYPChl)

Ne HanmeHoBaHue YcnoBus nocryna

Ilpogpeccuonanvuvie 6azvt 0anHbBIX, UHHOPMAUUOHHO-CRPABOUHbBLE CUCHIEMbL

1. |Dnexrponnsie OubnMoreunsie pecypcst HUY 002080p
BIID (anekTpoHHBIE 00pa30BaTENBHBIE PECYPCHI)

5.5 MartepuaibHo-TeXHHYECKOe o0ecnedeHHe JUCHHITUHBI

3aHATHS IPOXOJIAT B AyJUTOPHUSIX, 000PYAOBAHHBIX CIEIYIOIIUM MYIbTUMEIUIHBIM 000-
pPYJIOBaHHEM: MPENOIaBATENbCKIM KOMITBIOTEPOM (MJIH HOYTOYKOM), SKPaHOM, TPOSKTOPOM.
O6opynoBaHue 00ecreyeHo BHIXOJO0M B JIOKAIBHYIO CETh U B CETh UHTEPHET. Takxke ayaAuTopus
000py10BaHa MapKEepHOU JOCKOM




