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I. HEJb, PE3YJbTATbBI OCBOEHUS JUCHUIIJIMHBI U ITIPEPEKBU3UTHBI

[lenssmu ocBoenust Hayunoro ceMunapa BBeneHue B CrieliManbHOCTD SIBISIFOTCS O3HAKOM-
JICHHE CTYJCHTOB C OCOOCHHOCTSAMH OyayIed nmpodeccuu, a Takke M3y4eHHUE OJHOrO U3 Ipo-
IPaMMHBIX WHCTPYMEHTOB COBPEMEHHOTO INPHUKIATHOrO MareMaTnka — Matlab, unu ero Oec-
IIaTHoro anajuora Scilab.

B pe3ynbraTe 0CBOCHUS TUCHUIUIMHBI CTYACHT JOJDKCH:

3HATh:

- OCHOBBI OpPraHU3aIlMi MAaTPUYHBIX BBIYUCICHHH, 00paOOTKH TpaduKOB, YIPABISIONINE
KOHCTPYKIINH, CO3/IaHNe (PYHKIIUH U CKPHUIITOB, OCHOBHBIE ()YHKIINHU JUIs pabOTHI CO CIIaifHaMu
B Matlab/Scilab;

yMeThb:

- pa3pabateiBaTh nporpamMmMel B Matlab/Scilab ans aBToMaTu3anuy BEIMUCICHUH];

BJIA/IETh:

- mporpammupoBanusi B Matlab/Scilab.

N3yuenne nucuuiuivbbel «HaydHo-ncclenoBaTenbCKUil ceMuHap» Oa3zupyeTcs Ha cieny-
IOIIMX JTUCIUITIMHAX:
- [IporpammupoBanue.

st ocBoeHUsI yIeOHOU TUCIUTIIMHBI CTYACHTHI TOJDKHBI BIQIETh CIASAYIOIIMMHI 3HAHUS-
MU ¥ KOMITETCHITUSIMH:

- 3HATb OCHOBBI IPOTPaAMMUPOBAHUA U aJITOPUTMU3ATHUU.

OCHOBHBIC ITIOJIOXKCHUS JAUCIHHMITIIIMHBI JOJIXKHBI OBITh HCIIOJIL30BaHEI B JlallbHEHIIIEM npu
MOATOTOBKC KYPCOBBIX U BBIITYCKHBIX KBaJ]I/I(bI/IKaI_II/IOHHBIX pa60T.

1. COIAEPXAHUE YUYEBHOM JUCIHHUITINHBI
1. Onucanmue cnenuaJIbLHOCTH

BBogHnoe 3aHsTHE, COAEpIKAIIICE:

e Onucanue crenuanbHOCTH «bu3Hec-uHpOpMaTHKaY;



e (O030p 3HaHMIA, KOTOPBIC MOTYYALT CTYACHT, 00YyUaIONIUICS TI0 ATON CHEINATLHOCTH;

e HampapieHus, B KOTOPbIX MOKET pa3BUBAThCA JalIbHEHINAass Kapbepa BBITYCKHUKA dTOM
CHELHUAIILHOCTH,

e [lepcneKTHBBI KapbEPHOTO POCTA B 3aBUCHMOCTH OT BBIOpaHHOM Mpodeccuu;

e 3HAKOMCTBO C MPEINOJABATENIIMU U COTPYAHUKaMHU (akyiabTeTra. HayuHsle HampaBieHUs
Ha (pakynbTeTe, 00pa3ibl HAYUYHBIX UCCIEOBAHUN U Pa3pabOTOK.

Jliis ocBOCHHMS pasjiena npeaycMoTpeHa pa3paboTka nmporpamm Ha si3eike Matlab mmm Scilab.
2. MaTpuunble Borunciaenus B Matlab

PabGota ¢ MaTpuiiaMu 1 MaccuBaMu 4uces B MaTiab Ha mpuMepe Marn4ecKux MaTpHil.
Crioco6b1 3amanust matpuil. OyHKIME cCymMMBbl (SUM(A)), TpancrioHupoBaHus (A’), BBIACICHUS
nuaronanu (diag(A)). Pabora ¢ ungekcamu. Omnepatop «:». [lepeMeHHbIC, YHCI0OBBIC KOHCTAHTBI,
OIepaTopbl, CTAHIAPTHBIC YKMCIIOBbIC (DYHKIIUU U BhIpaKeHUst B Matiaab. MaTpudHbie U modJie-
MCHTHbBIC OTEePalii YMHOXCHUS, JICJICHUs, BO3BEICHHs B CTElCHb. PaboTa ¢ KOMaHIHON CTPO-
KO, BBOJ{ KOMaH/I ¥ JJaHHBIX, ()OPMAThI BHIBO/IA.

JInst ocBOGHUS pasjiesia mpeaycMoTpeHa pa3paboTka nmporpamm Ha si3bike Matlab.
3. Pa6ora ¢ rpadpuxamu pyHkuuii 01HOI U ABYX epeMeHHbIX

O0630p UHCTPYMEHTOB Ui paboThl ¢ Tpadukamu. PenakrupoBanue rpadukon. [Ipumepst
pabotsl ¢ rpadukamu. OCHOBHBIE (DYHKIMHU JUTSL CO3AHUS TPapHUKOB, KOHPUTYPUPOBAHHS OCEH,
3arojioBKa, BHENIHEro Buja rpaduka. PucoBanue o0beMHBIX TpadukoB (YHKIUN ABYX mepe-
MEHHBIX. 3aJjaHie JaHHbBIX JIJIsl pUucOBaHUs oBepxHocTel. [Ipumepsl.

JIist ocBOGHMSI pasjielia mpeayCMOTpeHa pa3padoTka mporpaMm Ha si3bike Matlab.
4. Spline Toolboox — BBenenue B annpokcumanuio GpyHKImii

O630p meronoB anmpokcuManuu. CrutaiH-annpoKCHMalus: 3HadeHus (QyHKUIUU U ee
NPOU3BOJAHBIX B Yy3nax. CpaBHEHHE NOJMHOMHUAIBHOW aNMpOKCUMAallMM M allpOKCUMaluu
CIuTaiiHaMU. ATNIIPOKCUMAallMs palMoHadbHBIMU ciiaiiHamu. [lonnHoMuanbHas gopma 3agaHus
crutaiitnoB ppform. Komanma csapi uis co31aHusi KyOMUECKOro CIulaiiHa 1Mo 3aJaHHBIM TOYKaM-
y3nam. Komanna fnplot mist pucoBanus rpaduka crutaitna. Komanga spapi st co3laHus CIUTaid-
HOB OoJiee BBICOKUX MopsiakoB. [loBeneHne nepBoit M BTOPON MPOU3BOAHBIX (PYHKIIMU U €€ al-
npokcuManuu. Cria)kMBaHHE C TIOMOIIBIO CIVIAKUBAIOIIUX CIUIAHHOB — KoMmanzaa csaps. Cria-
JKUBaHUE Ha OCHOBE METO/1a HAMMEHBIIINX KBaJpaToB — KOMaHa spap2.

JIi1st ocBOGHMS pasjienia mpeycMOTpeHa pa3padoTka mporpaMm Ha s3bike Matlab.
5. Pemienne HeJIMHEeMHBIX ypaBHeHU U cucteMm B Matlab

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

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

Komanmsr ycrmoBubix mepexojos if, else, switch. Komauasr opranusaruu nukios for,
while, continue, break. O6paboTka UCKITIOUUTENBHBIX cuTyanui try, catch. Opranuzamus pexyp-
CHUBHOTO BBIMTOJHEHHS (DYHKIIMI C TIOMOIIBI0 KOMAaH/[ YCIIOBHBIX MEPEX0J0B U KOMAaHbI 3aBEp-
HICHUsT UcroyHeHus return. [puMepsl pa3IuYHbBIX AITOPUTMOB, OCHOBAHHBIX HAa YCIIOBHBIX TI€-
pexomax. IIporeaypHoe mporpammupoBanne B Matrimab — ckpunthl. [lepemada aprymMeHTOB
(GYHKIMU ¥ BO3BpAICHUI OJTHOTO MM HECKOJIBbKHX 3HaueHHU u3 (yHKiuu. McnoaHenue QyHK-
1M, 3aJaHHON CTPOKOH, C momoIibio komauas! eval. [TpuMeps! peanuszanuu GyHKIMiA: padboTa ¢



MaTpHUIlAMU, UTEPATUBHOE U PEKYPCUBHOE BBIYMCIICHHE BBIpaKEHUH, paboTa ¢ uuciaMu u nud-
paMu U T II.

JInst ocBoeHUs pa3zena npeaycMoTpeHa pa3paboTka nporpamm Ha si3bike Matlab.
7. BuzyaabHoe nporpammupoBanue B Matlab

Pabora c rpaduyeckrm OKHOM. Y CTaHOBKA CBOMCTB IpadMuecKoro okHa. JlmHammuueckoe
co3anue UHTep(HEHCHBIX 2JIEMEHTOB — KHOIMKH, METKH, (DIIaXKKH, MEPEKII0YaTeIH, OKHO PelaK-

TUPOBaHMs, CNUCKA CTPOK. OCHOBHBIC (YHKIUH BU3YaJbHOIO TNPOTPAMMHUpPOBAHHS B
Matlab/Scilab.

JInst ocBoeHUs pa3zena npeycMoTpeHa pa3paboTka nmporpamm Ha si3bike Matlab.
8. O0padoTKka dIKcnepUMEeHTAIBLHBIX JaHHBIX B Matlab

Meron HauMeHbIIMX KBaaparoB. Pacuer koadduimento perpeccun B Matlab. MuaTtepnonsus
GyHKUUH — TMHEHAs HHTEePHOISILNS, CIIJIaiHbL.

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

[Mouck muHUMyMa (GyHKUIMH OofHOW TepeMeHHOi. DyHkuwms optim. [louck MuHHMYyMa
(GyHkuME MHOTHX nepeMeHHbIX. OyHkuus COStf. Pemienue 3ama4 THHHACHOTO MPOrpaMMHUPOBaA-
Hus. 3aj1a4a 00 ONTHUMAaJIbHOM PaIOHE.

JInst ocBOeHUs pasjesia mpeaycMoTpeHa pa3paboTka nmporpamm Ha si3bike Matlab.

I11. OHEHHWBAHHUE

[IpenoaBaTenb ONCHUBACT ayAUTOPHBIC paOOTHI CTYACHTOB. Pe3ynpTHpyromas oneHka mno 10-tu
OalIHLHOM IIKAJIE 32 CAMOCTOSITENBHYIO Pa0OTY ONpeAeNsieTcs mepes UTOTOBBIM KOHTPOJIEM —
Ocam. pabora.

Pesynprupyronias olieHKa 3a TEKYIIUA KOHTPOJIb YUUTBIBAET PE3YyJIbTaThl CTYJIEHTA 110 TEKYIIle-
MY KOHTPOJIIO CIE€IYIOIIUM 00pa3oM:

Omexkywuti = 0,4*Oayoumopnas + 0,3*0031+0,3*0032
Oumocogviii = 0.6-Oskzamen + 0.4-Omexywyuti

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

B murinom cTaBUTCS OLIEHKA 3a UTOTOBBIM KOHTPOJIb, KOTOPAs ABISETCA PE3YNbTUPYIOIIEH OLIEH-
Kol 1o Hayuynomy cemunapy.

IV. TN PUMEPBI OHEHOYHBIX CPEACTB

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

Opranm3oBaTh BEIBOJI B BHJIE:

3N3+7"3=37*10

2. Peanu3oBaTh UTEPATHUBHYIO U PEKYPCUBHYIO QYHKIMH f(n) A BHIYMCICHUS BEIPAKEHUSL:



_0sin? (k)
f(m =11

3. BeluucnuTbs cyMMy 3J€MEHTOB MaTpHIIBI, B KOTOPOH 3JIEMEHTBI OepyTCs CO 3HAKOM + HMJIH — MO CIIey-
IOLIEMY [IPAaBUILY:

+ + + + + +
+ - - - - +
+ - + 4+ - +
+ - - - - +
+ + + + + +

OueHoYHbIE CPeACTBA AJIsl IPOMEKYTOYHOM aTTecTAMA

[IpumepHBINl epedeHb BONPOCOB K 3adeTy (PK3aMEHy) IO BCEMY Kypcy WIM K KaXAOMY IIpo-
MEXYTOYHOMY U UTOTOBOMY KOHTPOJIIO JUI CAMOTIPOBEPKHU CTYACHTOB.

1. Kak BBIYMCIHTH OMpenenTeNlb MaTpHIsl B Matlab?
2. Ckounbko pa3 OyJlieT BbI3BaHa peKypcUBHAs QYHKUHUS BeIUMcieHus hakropuana n! ams n=107?
3. Jlo KaKkoro cjaraeMoro JA0CTaTOYHO CYUTATh CyMMY O€CKOHEUHON reOMeTpUUecKoil Ipo-rpeccut,

4T00BI 00ECTIEYNTh TOYHOCTh ?
4. Kaxk nmoctpouts rpaduk ¢pyHkimu 2 nepemeHHbix B Matlab?

5. Kak mocuntats cymmy 1iudp mpon3BoIbHOTO Yncia?

V. PECYPCHI
5.1 OcHoBHas JuTepaTypa

1. TumoxuH, A.H. MoaenupoBaHue CUCTEM YIpaBiIeHuUs ¢ TpuMeHeHrneM Matlab [DnekTpon-
HBIH pecypc]: yaeonoe mocodue / A.H.Tumoxun, FO.J].Pymsnnes; nox pen. A.HTumoxuHa;
OBC Znanium. - M.:HULl UHOPA-M, 2017. - 256 c. - (Bricmiee obpa3oBanue: bakanaspuar).
— Pexxum ngoctyna: http://znanium.com/bookread2.php?book=590240. — 3aru. ¢ sxpana. I'pud
YMO

5.2 [lomosHMTe/IbHAN JIUTEpaTypa

1. [ucaps, 1.®. MATLAB Simulink. Komneioteproe MozenupoBanue s3xoHomuku / N.®.I{ucapp. - M.
COJIOH-ITPECC, 2008. - 256 ¢. - (bubinoteka npodheccuoHaa).

2. bopuceBnd, A.B. Teopust aBTOMaTHYECKOTO YIIPABJICHUS: SJIEMEHTAPHOE BBEJICHNE C TPUMEHEHUEM
MATLAB [Onexrponnsiii pecype] / A.B.bopucesuu; ObC Znanium. - M.: UH-®PA-M, 2014. - 200 c. —
Pexxum mocryna: http://znanium.com/bookread2.php?book=470329. — 3aru. ¢ 3kpaHa.

3. Komummns, Y. JI. CTpyKTypBI JaHHBIX U cTaHnaptHas onbmmuoreka mabdnonos / Y. J[.Kommas niep. ¢
anri. ox pex. FO.JIeuyka. - M.: bunom-IIpecc, 2004. - 624 c. : wi.

4. ITnoxotuukos, K.D. bazoBeie pa3menst MaTeMaTuku st 6akanaBpoB B cpeae MATLAB [DnekTpon-
Heli pecype] / K.9.Ilnoxoraukos; IbC Znanium. - M.: UHOPA-M; By-30Bckuii YueOHUK;
Znanium.com, 2014. - 571 c. — Pexxum moctyma: 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




