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PaGouvas nporpaMma aucuuriamubl  (Moayns) paspaborasa B COOTBETCTBHH € CAMOCTOATENLHO
ycranosaennsim MIY  ofpaszosarensubim  cranpaprom (OC MIY) ans peanusyembix OCHOBHBIX
npodecCHOHAMBHBIX 0OPa30BATENBHBIX MPOrPaMM BhiCUIero o0pa3soBaHus NO HANPABACHUIO NOAOTOBK
03.05.02 «DynnamenTansuas u npuknaanas Gpusnka» B penakuny npukasa MI'Y Nel780 ot 29 aexaGps
2018 r

['on (roavi) npuema na obyyenne: ¢ 2020 X

Kpe - 2
cemecmpwr — 3, 4
savemnsix eounuy - 4
axademuveckux vacos — 70, & m.u,
JCRYUL — Hem

npakmuveckux sanamuii — 70 vacos

Dopma npoOMENYMONNOi ammecmanuu:

savemst 6 3 u 4 cemecmpax



1. MecTo nucuuniauabl (MoayJsi) B ctpykrype OIIOII BO.

Kypc «IIpakTukyM MO KOMITBIOTEPHBIM TEXHOJIOTHSIM» BXOIUT B 0a30BYI0 YacTh OJOKa JUCIIH-
IUTMH 10 UH()OPMAIIMOHHBIM TEXHOJIOTUAM HarnpaBieHus «DyHaamMeHTaabHas U NpukiaaHas ¢usuka». B
JAHHBINA OJIOK BKIFOUEHBI AUCIUILIUHBI KOMIBIOTEPHON (DU3UKH 110 BBIOOPY.

E€ ocBoeHne JOMKHO TPEIIIECTBOBATh MPOXOXKACHUIO CTylneHTamMu Kypca «OCHOBBI
MaTEeMAaTHYECKOTO MOAeIUpoBaHus». C 3THUM OJIOKOM JUCIHIUIMH M0 WH()OPMAIMOHHBIM TEXHOJOTHUSIM
comnpsikEH Takke Kypc «HucIeHHbIe METO/Ibl B COBPEMEHHOM (pu3mKe»

Jl1s ycrenHoro oCBOeHMs AUCHUILIMHBI CTYIEHT JO/DKEH 00J1aaTh 3HAHUSMU 110 Py pa3zesioB
BBICIIICH MAaTEeMAaTUKH U O0IIEH (PU3HKH.

2. BxoaHble TpeOOBaHMS AJIS OCBOEHMSI JUCUMILIMHBI (MOXYJIsl), IPeABapUTeIbHbIE YCI0BUS
(ecs1u ecTh).

YcneurHoe 0CBOGHUE TUCIUILINH MotyJieit «O0mmas ¢pusuka» u «MaTemMaTuka.

3. Pe3yabTtarbl o0ydyeHHMsl MO JUCHUILIHHE (MOIYJIO), COOTHECEHHbIe € TpedyeMbIMH
KOMIIeTEHIIUSIMH BbINYCKHUKOB.

[Inanupyemble pe3yabTaThl 00yUeHHUs MO AUCUUILIMHE (MOAYIIIO):
3HaTh:
e Ocnosnblie Tl AaHHbIx Matlab: double, char, struct, cell. 3uaTs ocHOBHBIE TIpHUEMBI PabOTHI C YHC-
JIOBBIMH MACCHBaMH, M CO BCEMHU YKa3aHHBIMU THIIAMH JaHHbBIX.
e I'paduueckue cpenctBa MatLab: aAByMepHbIe U TpeXMepHbIe TpadUKH, OCHOBHBIC SJIEMEHTHI Tpaduue-
CKOro uHTep(eiica mop30BaTes.
e CrTpyKTypy M NpHEMBI HarmUcaHust M-QYHKIMI I pealn3alii CaMOCTOSATEILHO pa3pabaTbiBaeMBbIX
QITOPUTMOB U (QYHKITUI 1715 co3/1aHus rpaduyeckoro uHTepdeiica mosap3oBaress

YMers:

e [IpaBwibHO (HOPMYIMPOBATH 334a4M JJIsl IPOBEJCHUS YUCIEHHBIX PACUETOB, UCXO/ U3 3HAHUU B 00-
JacT (pU3MKU U MaTEMaTUKHU, IOJyUYEHHBIX B MPOLIECCE U3YUEHUS COOTBETCTBYIOUINX JUCIMUILINH.

e licnonbp30BaTh BRIYUCIUTENbHBIE BO3MOKHOCTH Matlab B pemieHuM JTUHEHHBIX U HEJIMHEWHBIX anreo-
panyvecKUX ypaBHEHUM, U CUCTEM yPAaBHEHUH, BBIUUCIEHUH ONPENEIEHHBIX MHTEIPAJIOB, PELICHUH CH-
CTEM OOBIKHOBEHHBIX AP PEepeHINaTbHbIX YPABHEHHUH.

e lcnonw3oBarh rpaduueckue cpeactsa Matlab: crpouts ABymMepHBIE U TpeXMepHbIe Tpaduku, co3a-
BaTh aHUMAIIMOHHbBIE U300paKEHUS, UMUTHPYIOIUE ITOBEIEHNE MOIEMPYEMBIX CHCTEM.

e YMeTh c03aBaTh YAOOHBII MOJIb30BaTEIbCKUM HHTEPQEHC A JEMOHCTpAllMK Pe3yIbTaTOB MOJEIH-
poBaHMUsI.

BnaneTs:
e HaGopom ocHOBHBIX BCTpOeHHBIX (pyHKIMU MatLab st paGoThl ¢ JaHHBIMU 3THX TUIOB. 3HATh, KaK
paboTath B MHTEPAKTUBHOM PEKHUME C UCIIOIH30BaHHEM KOMAHIHOTO OKHA M (paitIoB-CIICHAPHEB.

NmMmeTts onbIT:

e lcnone3oBanus BcTpoeHHbIX (yHKuuii MatLab B paborte ¢ maHHbIMHU; pabOThI B HHTEPAKTHBHOM pe-
KHMeE C MCIIOJIb30BaHHEM KOMaHHOTO OKHA U (pailIoB-ClieHapHeB.

4. ®opmat 00y4eHHsI — KOHTAKTHBIMN.



5. O0bem aucoMNIMHBI (MOAYJs) cocTaBisieT 4 3. €., B ToM yucie 70 akaJeMUYeCKUX 4Yacos,
OTBEJICHHBIX Ha KOHTAKTHYIO paboTy OOydJarommxcs C mperojaBareieM (ayIuTopHas Harpyska), /4
aKaJeMUYECKHX Yaca Ha CAMOCTOSTEIbHYIO pad0Ty 00yYaroIIuXcs.

6. Copep:xanve IUCHMIUIMHBI (MOAYJis1), CTPYKTYPHMPOBAaHHOE MO TemMaMm (pasaenam) ¢
YKa3aHUEM OTBEJEeHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BU/IbI YUeOHBIX 3aHATHIA.

6.1. Crpykrypa auMCHUIUVIMHBI (MoayJsi) mo TemaM (pa3jejaM) ¢ YKa3aHUeM

OTBCACHHOI'0O HA HUX KOJUYECCTBA AKAACMHUYCCKHUX YaCOB U BH/IbI y‘leﬁHbIX 3aHATHIL.

HaumeHoBaHue HoMuHaIbHBIE TPY03aTPAThI 00y4YaI0IIErocst
pa3aesioB U TeM KonrakTHas pabora CamocrosiTenbHas 2 =
AUCHUILINHBI (padorta BO padora ody4arouierocs, 54 5
(MmonmyJs), B3aHNMOJIEHCTBHH C aKkajJjeMHuUecKue g =
npernojaaBarteJieM) Yyachkl = Z =7
®opma Bujibl KOHTAKTHOI > : § E
NMPOMEKYTOYHOI padoThI, 2 gz 8
aTTeCTAllMU 10 | aKaJeMHYeCKHe Yachl = i 3 o:)
AMCHUIIHHE - o = 2 E 5
(Moyi0) w 5 = O = =~ E
EE% E 2% = =
E2E BES : | 5
SE° SEF = o
e 8
HNHuTtepakTuBHas paboTa u nporpammupoBanre B Matlab (3 cemectp)
Beenenue B - Jlaboparop | 3 Otuer 1o n1ab.
cucremy Matlab. HBIC paod.
paboTsl, 3
OcHoBBI paboOTHI C | - JlaGoparop | 3 Ortuer o n1a0.
MaTpHILAMH. HBIE pao.
paboTsl, 4
I'paduka B - JIaGopatop | 3 Ortuer o nad.
Matlab. HBIC pao.
pabortsl, 4
Pa6ora ¢ marpu- - JlaGoparop | 3 Ortuer o n1ad.
IJaMU ¥ MacCUBa- HBIE pao.
MU. YIIpaBlIeHUE paboTsl, 4
OTOKOM KOMaH/I.
Hpyrue cTpykry- | - JlaGoparop | 3 Ortuer o n1a0.
pbI TaHHBIX. Tek- HBIE pao.
CTOBBIE CTPOKHU. paboTsl, 4
[IporpammupoBa- | - JlaGoparop | 3 Ortuer o nad.
Hue B Matlab. HbIE pao.
paboTsl, 3
Komangs! BBOa- | - JlaGoparop | 3 Ortuer 1o nad.
BBIBO/JIA. HBIE pao.
paboTsl, 4
HeckpunropHas - JlaGoparop | 3 Ortuer 1o n1ad.
rpaduka. HBIE pao.
paboTsl, 4
WHrepnonsimmsi | - JlaGoparop | 3 Ortuer o n1a0.




anmpOKCUMAITUs HBIE paod.
TAHHBIX. pabortsl, 4
UucneHHoe uHTe- | - JlaGoparop | 3 Ortuer o nad.
TpUpPOBaHHE. HBIC pao.
paboTsl, 3
Yucnennoe - JlaGopatop | 3 Otuer mo 71ad.
g depeHpoBa HBIC paod.
HHE. paborsl, 4
OOBIKHOBEHHbIE
nuddepeHnranbH

bI€ YpaBHEHUS.
3amaua Komn.

YucieHHoe MOJIEIN

oBanne B Matlab (4 cemectp)

MopenupoBanue | - JlaGopatop | 4 Otuer mo 71a0.
3a/1a4 MEXaHUKHU. HBIC pao.
JIBm>keHue Tena, paborsl, 4

OpOIIEHHOTO TI0]T

YIJI0M K TOPU30H-

Ty, C Y4ETOM CHJIBI

COIIPOTHUBJICHUSI.

JIBuxenue npy- - JlaGoparop | 4 Ortuer 1o 11a0.
KUHHOTO MasiTHU- HbIE pao.

Ka C 3aTyXaHUEM. paboTsl, 4

[Tanenue tena B - JlaGoparop | 4 Ortuer 1o 11a0.
BSI3KOM cpeie ¢ HbIE pao.

y4€TOM cujibl Ap- paborsl, 4

XHMea.

MaremaTrueckuii | - JlaGoparop | 3 Ortuer o nad.
MasiITHUK: HEJH- HbIE pao.

HelHas 3a/1a4a. paboTsl, 3

JIBukeHue yacTu | - JIaGopatop | 3 Ortuer o nad.
B LIEHTPaJIbHOM HBbIE pao.

HoJIE. paboTsl, 3

[Ipsimoe umuTa- - JlaGoparop | 4 Ortuer o n1ad.
IIUOHHOE MO/JIeIH- HBIE pao.

poBanue. [lepko- paborsl, 4

nsauus (3a1a4a o

IPOTEKAaHUN).

Mopnenu Moneky- | - JlaGoparop | 4 Ortuer o nad.
JSIpHON (UBHKH. HBbIE pao.
OnHoMepHbIE pabortsl, 4

clly4aifHble OTyX-

JTAHUS.

BpoyHnoBckoe - JlaGoparop | 3 Ortuer 1o n1ad.
nskenue. Jud- HBIE pao.

by3usi.

Hpyrue Buabl
CaMOCTOSITEIIBHON
paboTsl (ipu
HaJTUYHH):
HanpuMmep,

paboTsl, 3




KypcoBas padora,

TBOpYECKast

pabota (3cce)

62

132

[Ipomexyrounas
aTTecTauus
(3auem(vt) u (unu)
9K3aMeH(bl))

12

12

Hrtoro

144

6.2. Conep:xanue pa3esoB (TeM) JTUCHUIINHBI.

Ne i/t

‘ HaumenoBanue pa3zienoB (TeM) TUCHUILIUHbBI ‘ Coneprkanue pa3iesioB (TeM) TMCUUILIMH

CeMuHapbl

1.

Tema 1.

MatLab.

O030p cpeabl CcHCTEMBbI

Hurepdeiic nakera MatLab. OcHoBHBIE
okHa. [lonstme pabouero mpocTpaHcTBa
Oneparuu  HajJ ~ JUCKOBBIMH  (paitimamu.
Hacrpoiika nmapameTpoB cpeasl.

OCHOBHBIE TNPUEMBl HHTEPAKTUBHOIO
pexuma pabotsl. [IpocTeiiime BHIYUCICHUS
B MatLab.

Tunsl nanaeix B MatLab. Tlepemenusie.
Yucna. Onepatopbl. @yHKimu. BeipaxkeHus.

Tema 2. OcHOBBI

MaTpHIAMMU.

pabdotbl ¢

BBox marpun, ux reHepupoBaHHME W 3a-
rpy3Ka U3 BHEIHUX (aiinos. M-¢aitibl.

Onepanui  CyMMUPOBAHUSL 3JIEMEHTOB,
TPAHCTIOHUPOBAHUS U JHUATOHAIH3AIUN MaT-
punbl. Maaexcst. [TonMarpuiel 1 UCIIOIB30-
BaHUE OIepaTopa JBOCTOYHSI.

OO0benuHeHue. Y naneHue
CTOJIOLIOB.

CTPOK |

Tema 3. I'pa¢uxa B MATLAB.

I'padnueckue Bo3moxkHOcTH MatLab.
JlByMepHass u TpexmepHas rpaduka, Imo-
CTPOEHUE BEKTOPHBIX TNoJsieil. Buzyanuzanus
(GyHKIMH IBYX EPEMEHHBIX.

VYmpasnenue rpapudeckuM okHOM. Ok-
Ha u300paxeHuil. Jlo6aBneHHe KPHUBBIX Ha
cymectByomuid  rpapuk. [loarpaduxmu.
MH1MBIE ¥ KOMITIEKCHBIE JJAHHBIE. Y TIpaBIICHHE OCS-
mu. OhopMIteHHE PUCYHKOB.

N3ob6paxxenus. Ileuatb, coxpaHeHue u
9KCIOPT IpauKOB.

Tema 4. PaGora ¢ mMarpunamMm u
MAaCCHBaMH. Ynpagiienue IOTOKOM
KOMAaH/I.

Jluneiinass anrebpa. Maccusbl. Ornepa-
IAA OTHOLIEHUS, JIOTHYECKHE OIEPALMH.
DyHKIMH, BO3BPAIIAONINE 3HAYEHHUS JIOTH-
yeckoro tuma. Jlornueckas WHIeKcalusl.

Omneparops! if, switch u case, for, while,
break u continue.

Tema 5. /Ipyrue cTpyKTyphl JaHHBIX,
CTPOKOBBIE IIepeMEHHbIE.

MHoromepHble MacCUBbl. MaccuBhI siue-
ek. Ctpyktypbl. CHMBOJIBI M TEKCT.
Tun manssix char. ASCII koabl cUMBO-




710B. OCHOBHBIC TIPUEMBI paOOTBI CO CTPOKO-
BBIMU TepeMeHHBIMUA. DyHKIMH 00pabOTKH
ctpok. IlepeBoa CTPOKOBBIX NMEPEMEHHBIX B
nepemennsie tuna double u o6parHo. BbI-
YHCJICHUE CTPOKOBBIX IIEPEMECHHBIX.

Tema 6.
MatLab.

IIporpammupoBanue B

Hanucanne cuenapueB. Cunrakcuc M-
¢bysakuuid. OTnmure QyHKIHA OT CIIeHapUEB.
JlokanbHble M TJ100ajbHBIC IIEPEMEHHBIE.
Hanucanue QyHKuuii ¢ nepeMeHHBIM YHUC-
JIOM BXOJIHBIX Y BBIXOJIHBIX apI'YMEHTOB.

Komanno-¢yHKIIoOHaIbHAs JBOM-
cTBeHHOCTb. DyHkuus eval. OyHKIUM OT
(GYHKIHHA.

Tema 7. KomaHanLl BBOIA-BLIBOAA.

[Tapamerpsr komany load u save. ®op-
MaTHBIC OIepaIiy BBOJa-BbIBOAA. KomaH b1
JUIsl pabOTBI CO CTAHIAPTHBIMU (aiijiaMu.

Tema 8. leckpunrtopHas rpaguka.

CpencTBa co3gaHus 3JIEMEHTOB rpadu-
yeckoro uHrtepdeiica monb3oBarens (GUI).
I'paduueckue 0OBEKTHI. YTpaBieHUE 00bEK-
tamu. OyHKIMK co3/1aHusi 00beKToB. CBOIi-
CTBa OOBbEKTA.

AnnMarnus.

Tema 9. HNuTepnonsuus "
anmpoKCcUMAaNus TaHHBIX.

HNurepnossinusa. MaTepnonsiuus Ha pas-
HOMEPHOM U ONTHUMAaJIbHOW (COOTBETCTBYIO-
nieir popmyne YeoOrnimera) cetke. Kycouno-
nonuHoMuaneHeie  QyHkuuu.  KycowHo-
MOJIMHOMUAJIbHAS MHTEPIONAIUA. DPMHUTOB
Kyonueckuid uHTepnonsHT. Craitael. Me-
TOJI HAUMEHBIIINX KBAJPATOB.

10.

Tema 10.
HHTErPUPOBAHMNE.

Yuciaennoe

Crangaptaeie Qynkuun MatLab  ans
BBEIYHCIICHHUS ONPEICIICHHBIX HHTETPAJIOB:
cumsum, trapz, cumtrapz, quad, quadl.

Meton tpanenuit u meron CuMIICOHA.
[Ipumenenne wMetoma Monte-Kapno s
YHUCIIEHHOTO HHTETPUPOBAHHSI.

Borunicnenue HECOOCTBEHHBIX HWHTETpa-
noB. Meron @wioHa HHTETPUPOBAHUS
OBICTPO OCHUJUTUPYIOMUX (PYHKIIHH.

11.

Tema 11. YuciieHHOE
nuddepenunposanne. OOBIKHOBEHHbIC
au¢pdepeHunaTbHbIC YPABHEHHUS.

[Ipumenenue Gopmys YUCIEHHOTO AUD-
(epeHIMpOoBaHNs PAa3HOTO MOPsAIKAa TOYHO-
cti B MatLab. CniocoObl criakuBanusi mpo-
U3BO/IHBIX, BEIYMCICHHBIX 110 3alTyMJIEHHBIM
JTAHHBIM.

Pemenune 3amaum Komm 11 cucreM
OOBIKHOBEHHBIX AU(PEepeHInaNbHbIX YpaB-
nenuit (OAY) B MatLab: npuBenenue mpo-
W3BOJIbHBIX YPaBHEHUH U HMX CUCTEM K CHU-
CTEME YypaBHEHUH INEPBOTrO MOpPSAKa, IPO-
rPAMMHUPOBAHKUE IIPABOM YacCTH IOJYyYEHHOMN
CHUCTEMBI, BBI30B CTAaHAAPTHOIO pEIIaTENs,
3aJlaHue MHTEpBaJa HHTEIPUPOBAaHUS U




Ha4daJIbHBIX JaHHBbIX, nepeﬂaqa HapaMeTpOB
3a7a4M PeIIaTeNl0, HACTPOMKa €ro OMIUi.

Jlaboparo

HbIE PaObOTHI

1.

JlabopaTopHast padora Nel.

I'enepupoBanne  3aJaHHBIX  MaTpUL.
I'paduka:__aBTOMaTHUYECKOE 4YepelOBaHUE
[[BETOB BBIBOJMMBIX JiMHUH. Pabotra c
rucrorpammamu. M3obpaxenune (QyHKIUM.
[TocTpoeHne mNpPOCTPaHCTBEHHOW CIHpPAIH.
[TocTpoeHne U30IMHUNA.

JlabopaTopHast padora Ne2.

I'paduueckuit croco0 pereHus
YPaBHEHUM.

JlabopaTopHas padora Ne3.

IMomuuomer B MatLab: dyukmuu conv,
deconv, residue, poly, polyval, polyder,
roots.

JIabopaTopuast padora Ne4.

CucreMbl JIMHEWHBIX —alreOpamuecKux
ypaBHEHUH. Uucinio  00yCIIOBICHHOCTH
CUCTEMBI.

JlabopaTopHast pabora Neb.

HNuTtepnomsums byHKIUN Pynre
IIOJIMHOMAMH Pa3HOM CTENEHUW Ha JBYX
TUINAX CETKU: PABHOMEPHOM M CETKH IO
YeOblieBy. CpaBHEHHE pe3yJIbTAaTOB.

JlaGoparopHas padora Neb.

Anmnpokcumarnusi  SKCHEPUMEHTATbHBIX
JAHHBIX METOJIOM HAMMEHBIITUX KBAAPATOB C
pUMEHEHUEM JTIMHEAPU3YIOIINX
3aBHCHMOCTEHA.

JlabopaTopHas padora Ne7.

Padora ¢  o¢yskumenn  diff  gua
BBIYKCIICHUS IIEPBBIX [IPOU3BOJHBIX.
Bpluucnenue BTOpPBIX INPOU3BOJIHBIX IO
¢dopmyne BTOpOro MopsaKa TOYHOCTH.
[Tpném CrUIaXKABaHUA 3a11y MIIEHHBIX
JAHHBIX nepen YU CJICHHBIM
g depeHIIMPOBaAHUEM.

JlaGoparopHas padora Ne8.

Pemenne 3amaun 0 IBM)KEHUM NPYKUH-
HOTO MasiTHUKA II0 TOPU3OHTAIBHOU IIO-
BEPXHOCTH C YYETOM CYXOTr'0 TPEHHS.

JlabopaTopnas pabora Ne9.

Boruncnenune UHTETpaJIoB C
OCOOCHHOCTSIMU:  TIEpEMEHHBI  Ipenen
MHTETPUPOBAHUS, HECOOCTBEHHbBIE
UHTErpanbl,  HUHTETpajbl  OT  OBICTPO
OCHMJITUPYIOIUX (DYHKIHA.

10.

JlaboparopHas pabora Nell.

Meron  Monte-Kapno B 3azmagax
YUCJIICHHOTO MHTETPUPOBAHMSL.

11.

KoHnTtpoabHas pa60Ta.

Pemenne cucrem auddepeHnnanbHbIX
ypaBHeHUH B 3a1a4ye Komu.




7. ®ona oneHouyHnix cpeacrs (POC) nast oueHMBaHHUsI Pe3yJbTATOB OO0y4YeHHUs] IO

JUCIHUILIMHE (MOAYJII0).

7.1. TunoBble KOHTPOJIbHbIE 3aJaHHMS WJIM HMHble MaTepuajibl s NPOBedeHHs
TeKYLero KOHTPOJIA yCIIeBaeMOCTH.
Cucrema KOHTPOJIS 3HaHUN BKIIOYACT TEKYLIMI KOHTPOJb — 3alIUTY J1a0OpAaTOPHBIX pabOTHI — U

IIPOMEXYTOUHBIM KOHTPOJIb — 3a4€Thl B KOHIE 3-r0 ceMecTpa M B KoHLe 4-ro cemectpa. K 3auéry
JIOITyCKAIOTCS CTYAEHTBI, YCIEIIHO OTYUTABILUECS 110 TEMaTUYECKUM Ja00paTOPHBIM paboTaM M 3a/layaM.
Jis nmosmyuyeHus 3auéra B 3-M cemecTpe TpeOyercs JaTh MMCbMEHHBIN OTBET Ha BONPOC IO OJHOM U3 TeM

Kypca,

pPCIIUTL Ha KOMIIBOTCPE HG6OJIBIJ_IYIO 3ala4y Mo HnporpaMMupOBaHUIO U OTBCTUTH HAa BOIIPOCHI

ImpernoagaBaTeciis. B 4-m CEMECTPE 3a4ET IMoJIy4aroT CTYACHTHI, IIPEAOCTaBUBIIHNE OTYET O BBINOJHCHUU
BBI6paHHOFO B Ha4aJIC CEMCCTpa na6opaTopH0r0 HHIUBUAYAJIBHOI'O 3aJaHW W YCIICHIHO 3alllMIAr0muc

€ro.

©

10.
11.
12.
13.
14.

15.
16.

17.

Bomnpocsl k 3auéty (3-ii cemectp).

BBox marpun. Onepanuu CyMMUPOBaHUS 3JIEMEHTOB, TPAHCIIOHUPOBAHUS U IMAarOHAIU3alNuN
MmaTpuubl. MHaekcebl. [loaMaTpuilsl U UCIIONb30BaHUE ONIEPATOPA ABOECTOUNS.

[TepemenHsble, yncia, oneparopsl, yHKLINH, BbipaxkeHnss. OCHOBHbIE (YHKLINH JIMHEHHOH anreo-
pBL

I'enepupoBanue MaTpull. 3arpy3ka Matpul. M-gaiinel. O0beuHeHHEe MaTpuLl. Y 1ajeHnue CTPOK U
CTOJIOLOB.

Box-BeiBog B MATLAB. Komanzst save u load. Oneparuu Hag quckoBbivu (aiinamu. dopmar-
HbIE OIepaluyu BBOAa-BbIBO1a. KomaH bl u1st pabOThI €O CTaHAApTHRIMU (paiiamu.

Cospnanue rpaduka. OxHa u3obpaxenuil. /lo6aBieHne KpUBbIX Ha cymiecTByomuil rpaduk. [loa-
rpaduku. Yrpasnenue ocasmu. Odopmienne pucyHkoB. Busyanuszanus GyHKIUH IByX mepeMeH-
HbIX. [ledaTs, coxpaneHue U SKCIOPT IrpauKoB.

VYupasnenue norokom komana. Oneparopsl if, switch u case, for, while, break u continue.
Pabora ¢ marpuniamMu 1 MaccuBamu. Maccusl. Jlorndyeckue onepauuu. @yHKINH, BO3BpAIlaO-
1I1€ 3HaUEHUs JIOTMYECKOro Tumna. Jlornueckas nuHAEKcalusl.

MmuoromepHslie MaccuBbl. CUMBOJIBI U TEKCT. MaccuBbl stueek. CTPYKTYpBI.

Cuenapun. @ynkuuu. ['mobanbabie nepemennbie. KomanaHo-QyHKIIMOHAIBHAS TBOMCTBEHHOCTD.
@Oyukuust eval. dyHkiwn oT QyHKIHA.

I'padnueckue 00bekThl. YnpaBiaeHue oobekTamu. OyHKIMH co3qaHus 00beKToB. CBOMcTBa 00B-
exta. ['papuueckuii [Tonp3oBarensckuit Uutepdeiic (GUI). Aunmanus.

WnTepnonsiums. Kycouno-nonnunomuansubie QyHKnu. KycouHo-nonnHoMuanbHas HHTEPIIOIS-
1. DpMHUTOB KyOHu4ecKuit HHTepnoissHT. CrilaiHBbl.

Merton HauMeHbIINX KBaApaToB. [I[pumeHeHre pa3HbIX cioco00B BbIpaBHUBaHUS JaHHBIX B MHK.
Pemenue HenMHENHBIX ypaBHEHUH U cucteM ypaBHeHuid B MATLAB.

Yucnennoe nuddepennuponranue. Auddepennnansupie ypaBHeHus. Pemenue cucrem
0OBIKHOBEHHBIX JU(epernnanbubix ypaaenuit (OAY) 8 MATLAB.

UucneHHoe HHTErpupoBaHre. MeTobl NpSIMOYTOJbHUKOB, Tpanenuii 1 CUMIICOHA.

O6mas cxema merona MonTe-Kapmno. [Ipumenenue meroga MonTe-Kapio st uncneHso-

IO UHTErPUPOBAHUS.

JlaTuuk nceBaociaydyaiiHbIX uncen. 'eHepainys paBHOMEPHO 1 HOpM. Pacripen-bix nicesno-
CIIly4aiHbIX yHcell. ['eHepalus nporu3BoJIbHO paclpee€HHbBIX CIIyYalHbIX BETHYHH.

[Tpumepsr 3amau (3-i cemectp).

1.[pubnuzute ¢pynkuuto erf(x), 0<x<2,

2 ( :
erf(x) = FJA e dt
0



n m
yHKuMel BUIa f(x)= Z a x" 1+ Z b, X
k=0 k=1

V31161 HIHTEPIIOJAINY 33/1aliTe Ha paBHOMEpHOH ceTke ¢ maroMm 0.1. Ha rpadguke nzo0pa3uth Mapkepamu
Y3716l HMHTEPIIOJISAIINHY, a TAKKE Ha O0JIee TYCTOM CeTKE TOUHBIC 3HAaUYCHUs (DYHKIIUU ¥ MHTEPIIOJSHTA.
[TpoBenuTe BHIYKMCICHUS AJIsl BCeX KOMOMHAIIMI apaMeTpoB M U N, TPUHUMAOIIUX 3HaUYeHus 3 u 4.
Brruucnaute u cpaBHUTE HEBSA3KU BO BCEX ITHX CIyUasix.

2. 3agaiiTe HOpMaJIbHO pacrpeAeéHHbli cayuadubii psia u3 10000 yucen co cpeqHuM, paBHbIM | 1
nucriepcueit, papHoit 2. [ToctpoiiTe 2 TUCTOrpaMMBbI 3TOTO psijia Ha HHTEpBaje (-2; 4) ¢ MIMPUHOW OWHOB
0,25 1 0,125; 3aTem mpoenaiite To xke camoe Ha uHTepBaie (-4; 6). O0bICHUTE 0COOCHHOCTH 3TUX
rpaduKoB.

3. OTpHIaTENbHBIA KOPEHb ypaBHEHH Sin X = 1+X-X? Haiitn MeTooM HBI0TOHA, MOTOKUTENBHBIH —
mertonoM xopa. Tpebyemas Tounocts 107,

2
o . X
4. Metogom Monte-Kapiio HaliTH 00BEM ITUIITHYECKOTO TTapadojonaa Z = Z + y2 ,0<z<1. Kakue

BO3MOXHOCTH YCKOPCHUA cuéTa MOKHO Hpe,[[J'IO)KI/ITb?

v
5. Berancnure uHTErpan I A/ X5 sin40x dx CTaHz[apTHoﬁ (byHKuI/Ieﬁ U MetoaoM DuitoHa ¢ TOYHOCTRIO 10°
0

6. CpaBHuTe 5GheKTUBHOCTE ABYX METO/IOB.

6. HpI/IBHSaHHHﬁ Yy AHA HIapuK € BO3AYXOM OTIIYCKAKOT U OH HAYMHACT BCIIbIBATD. O0bem IapruKa
YBCIMYMUBACTCA IO MEPEC TOI'O, KaK YMCHBIIACTCA OKPYKAIOMICC JaBJICHUC. HepBOHa‘IaJII)HI)If/'I AUaMETp

mapuka 0.5 MeTpa. 3aKoH M3MEHEHHS 00beMa B 3aBUCUMOCTH OT JIaBIIECHHMS, CIUTATh
- P _P
V(P) =V, (1+24(P)) ,tne A(P) = PH— . Ilapuk Haxoaurcs Ha royoune H=500 m. Py -

TaKUM:

H amm
nasneHue Ha rmyoure H , Py, - atMocdeproe naBienue. CuuTaTh, 4TO TUIOTHOCTH BOJIBI C TITyOMHON
He MeHsieTcs. OneHuTh BpeMs BCIUibITUs. Macca mapuka — 500 rpamM. [lpu pacuere nBmkeHus
YYHUTHIBATh TOJBKO CHITY TSKECTH, CHUTYy ApXUMeE/Ia U CHITy COITPOTUBIICHHSI BOIHOU cpebl. Criia

2
F=2g
COIIPOTUBJICHHUA BO}IHOﬁ Cpeabl 2 , TAC P IIJIOTHOCTH BOJHBI, V. CKOPOCTh ABUKCHHS IIapUKa,
S. rmiaonaab MonepeYHOro CCYCHM.

7.2 TunoBble KOHTPOJIbHbIE 3a/IaHUSI WJIM HMHbIE MaTepuajbl JIs NPOBedeHUs
NMPOMEKYTOYHOM aTTeCTAllUM.

- JJIA 3a4€Ta

[TpumepHbIle TeMBbl HHIMBUAYAIBHBIX TAOOPAaTOPHBIX 3aJaHUN K 3a4€Ty (4-if cemecTp).

1. Ucxons u3 3akonoB Keruiepa, BOCIpOM3BECTH JUHAMHUKY COJIHEYHOU CUCTEMBI.

2. Ilycrtp n€rkuii mepoxoBaThlii MIAPHK MOMEIIEH BO Bpallatonuiics cocya. M3yuyuTs u n300pasuTh mo-
BEJICHHE 1IapHKa B 3aBUCUMOCTH OT yTJIOBOM CKOPOCTH BpAIIEHUS COCya U €ro (hOpMBI.

3. Toctpouts rpaduyeckyro MoJesb TPACKTOPUH IBIKEHUS MasTHUKA DyKo Ha pa3IMyHBIX IIMPOTAX
MOBEPXHOCTH 3EMIIH.

4. TloctpouTs mporpaMmy, H300pakaromlyto YIpyrui yJaap napsl Tei TpeyroiabHoi Gpopmsl. Tpeyross-
HUKHM CUATATh PABHOCTOPOHHUMH U OJJMHAKOBBIMHU.



5. OCYH_ICCTBI/ITL BBIYUCIUTEIbHBIN SKCIICPUMCHT I10 OIIPCACIICHNUIO YPABHCHHA COCTOSAHUA U CAIIBHOT'O
rasa, cocrosuiero u3 N atomoB. Paccmorpets ciyuan N=1,10, 102, 10°.YpaBHeHHE COCTOSHHUS CBSI3bI-
BAeT TPU BEIIMYHMHBL: IaBJICHUE, 00BEM 1 Temneparypy. B kauecTBe 00bEMa BBIOpaTh COCY I LIMIMH-
JPUYECKON OPMBI, B KOTOPBII BIIBUTACTCS MIOPIICHD.

6. OcymecTBiss BBIYUCIUTEIbHBIN 3KCIEPUMEHT, U3YUHTh paclpeeieHue CKOPOCTEeH B MOJCITH
UJICTBHOTO ra3a Uil cocya B hopMe TeTpadipa.

7. bBecKOHEUYHO JJIMHHAS MPSIMOYTOJIbHAs IJIACTUHKA KJIQ/IETCA Ha MMOBEPXHOCTh CMAYMBAIOIICH €€ JKU/I-
KOCTH, YBJIeKas 32 cO00i HEKOTOPOE KOJIMYECTBO KUAKOCTH. HaifT 1 Bu3yanu3upoBars mpopuiib
OOKOBOI TOBEPXHOCTH JKUAKOCTH, YCTAHABIMBAIOLICHCS TI0]] BIMSTHUEM KAIMUIIPHBIX CHJT M CHJTBI
TAKCECTHU, IIPU PA3JIMYHBIX PACCTOAHUAX HJ'_IaCTI/IHKI/I OT IMOBCPXHOCTH KUAKOCTU

8. CmopenupoBaTh U BU3yaIH3UPOBATh JMHAMUKY MasiTHHKa MakcBea.

HKAJIA U KPUTEPUN OLNEHUBAHMUS pesyabraros o0yuenus (PO) no qucuunimnze

(Mo1yJ110)
Onenka

PO n He

3ayTeHo
COOTBETCTBYIOIIA 3a4TEHO
BU/IbI OIICHOYHBIX CPE/ICTB
3HaHusA OtcyteTB | @parmeHTapH O61ue, HO He CdopmupoBanHbI
(Oomawnue 3a0anus) ve 3HaHWI bIC 3HAHUS CTPYKTYpUPOBAHHbIE e

3HAHUS CHCTEMaTUYEeCKHE

3HAHUSA
Ymenus OtcyTtcTB B nenom B nenom ycnemsoe, VYcenemnoe u
(KoHmponvHble pabomuwl) ue YMEHUH | ycreurHoe, Ho HO cojieprKaiiee CHUCTEMAaTUYEeCKOe
HE OTJENbHBIC TIPOOEITBI yMEHHUE
cucreMaTuyec | yMmeHue (JOomycKaer
KOE YMEHHE HETOYHOCTH
HENPUHIUTUATHHOT
0 XapakrTepa)
HaBbiku OtcyrcTB Hamnune B nenom, CdopmupoBaHHbI
(BJ1a/IeHN S, ONIBIT ue OTIENBbHBIX chopMHUpPOBaHHEIE € HaBBIKH
JAesITeJIbHOCTH) HAaBBIKOB HAaBBIKOB HABBIKY (BIIAJCHUS), (BmageHus),
(3auem) (BmameHuit (Hayume HO UCIIOJIb3yEeMbIe MIPUMEHSEMbIC
, OmbITa) | (pparMeHTapHO HE B aKTUBHOM MIPH pEIICHUN
T'0 OMBITA) dhopme 3a/1a4

8. PecypcHoe o0ecnieueHnue:

— IlepeyeHb OCHOBHOM H JONOJHUTEILHON JUTEPATYPHI.
1. baxsanos H.C., XKuakos H.I1., Ko6easkoB I'.M. Uucnennsie metonsl / H.C. baxsanos, H.I1.
Kunkos, I''M. KobenbkoB — 7-¢ u3z. crep. — M.: Jlans, 2004. — 636 c.

2. JlpsixonoB B.IT. MATLAB 7.*/R2006/R2007: Camoyuurens / B.I1. IpsikonoB. — M.: JIMK

ITpecc, 2009. — 768 c.

3. baxsanos H.C., Jlanun A.B., YnxonkoB E.B. UncnenHble METOBI B 33/1a4aX U yIPaKHEHHUIX
/ H.C. baxBanos, A.B. Jlanun, E.B. UnxoHkoB. — 4-e u3a. (31.) — M.: Jlaboparopus 3HaHUIA,

2015.-243 c.




— IlepeyeHb JMIEH3HOHHOTO IPOrPAMMHOIO 00ecIeYeHHUs].
Matlab R2015b.

— Onucanue MaTepuaJbLHO-TEXHUYECKOT0 o0ecrneyeHusl.

Komnblorepnblii kiace oouero Hasnauenust Ne 373 (67,21 xB. m)

Ocnamén abopanrckoit Ne374 (17,06 xB. M), o0rieli ¢ KoMIBbIOTEpHBIM KitaccoM Ne375, co BXOIOM B KJIacC M BEIXOJIOM B KOPUAOD.

1) OcHoBHOE 000OpyIOBaHME

Jocka mapkepHas HacteHHas 2000x100 (1 mrT.), 3xpan i mpoektopa HanmodbHbIH 180x180 (1 mIT.), CTOT KOMITBIOTEPHBIN JJIs
npenogaBatens 1500x200x750 (1 mrT.), cton st kommbrotepa 1200x1500x750 (13 mrT.), cTyn moabEéMHO-TIOBOPOTHBIH (13 mIT.), cTYy!I
MOTYMSATKHH (5 mT.), mkad mst ogexasl 750x510x200 (1 mT.), mkad as kaur ¢ 3amkamu 720x400x200 (1 mT.), cToJ A7 MpoeKTopa
500x650x700 (1 mmt.), cTos aymuTopHBIA ogHOMecTHBIH 600x600x750 (2 mT.), CTON ISl KOMITbIOTEpa ¢ moykamu (1 mT.), cTon pabouuit
qutst crienpanucta 1300x600x750 (1 mt.), mkad it yueOHsIx mocoduid 1226x445x2035 (1 mr.), cryn noapEMHO-IOBOPOTHBIH (1 1mT.).
2) KoMnboTepHas TEXHHKA U OPITEXHHKA

KommyTtanmonnstii mkad: SuperStack 11 HUB 24 ports, SuperStack 11 HUB 24 ports, SuperStrack 3 Switch 3300 TM 24 Ports,
SuperStrack 3 Switch 3300 TM 24 Ports; mapripytusarop Linksys EA 6200 (1 wit.); komnberoTepHbie KOMILIEKTh (15 komm.):
MonuTop Acer 21.5" G226HQL, 8ms, 1920%1080, (16*9), VGA; CuctemHBI#1 0JIOK: TIpoLieccop

Intel(R)_Core(TM)_i3-3240 CPU_3.40GHz, matepunckas mata MSI B75MA-E33, oneparusnas namsite DDR3 4.00 I'b
DVD-nmuckoBog ATAPI iHAS122 W, sxectkmit niick TOSHIBA DTO1ACAO050 1Tb, 3BykoBas kapta Realtek High Definition Audio
(Bctpoennas) Buneokaprta: Intel(R) HD Graphics (BcTpoennas), cereBas kapta Realtek PCle GBE Family Controller (Bctpoernas),
mbiib Genius, kiaBuarypa Genius).

3) IllporpammHoe oGecnieyeHue

Windows 7 Professional (15 mt.), Microsoft Office Professional plus 2013 (15 mrr.), Dr. Web Security Space (15 mrr.), Microsoft Visual
Studio 2010 Ultimate (15 mt.), Arc Gis Desktop Advance 10.2.2 (14 mwr.), MATLAB R2015a (6 mt.), 7-ZIP 9.20 (14 mr.), Adobe
Reader 11— Russian (15 wr.), Adobe® Flash® Player 12 (14 wrt.), CCleaner Free 5.62 (14 wr.), Daemon Tools lite 4.48 (14 mit.),
Debian GNU/Linux 3.2 (14 mr.), DirectX 11 (14 wr.), DOS Box 0.7.4 (15 mwr.), Free Pascal 2.6.4 (14 mir.), FreeDOS (14 mrr.), Google
Chrome (15 wrt.), Gretl 2016¢ (14 mwt.), Java 7 update 45 (14 wrt.), Java Eclipse (14 wrr.), Java(TM) SE Development Kit 7 (14 wr.),
k-lite codec pack 10.2 (14 wr.), Lazarus 1.2.4 (14 wr.), Masm (14 mrr.), Microsoft .Net Framework 4.5 (15 wrt.), Microsoft ASP.Net
MVC - visual studio tools 2.0 (14 mr.), Microsoft ASP.Net MVVC2 2.0 (14 wrt.), Microsoft SQL server 2008 (14 wrt.), Microsoft Visual
C++ 2010 (14 wrt.), Mik Tex 2.9 (14 mrr.), Python 3.4.3 (14 wir.), QGIS 2.18 (14 mir.), Ramus Educational 1.1.1 (14 wrr.), SAS Planet
(14 wrt.), Turbo C++ 4.0 (14 wr.), Win Djview 2.0.2 (14 urr.), WinDjView 2.1 (14 mr.), WinSCP 5.5.5: SFTP, FTP and SCP client

(14 wrt.), Yandex (15 wr.), R-3.6.1-win (14 wr.), RStudio-1.1.383

4) CpencrBa 3alIMThI U OKa3aHUS J0Bpa4YeOHOii MeAMUMHCKOI momotu: oraetymureas OY-5 (1 mr.),

anTedka rnepBoi nomomy (1 komrur.)

KomnboTepHslii kiacce odmero HazHadenus Ne 375 (64,71 xB. m)

Ocnamén adopantckoit Ne374 (17,06 kB. M), 0011el ¢ KOMIBIOTePHBIM KitaccoM Ne373, co BXOIOM B KIIacC U BRIXOJIOM B KOPHIOP.
1) OcHoBHOE 000OpyaOBaHME

Okpan HacTeHHBIH 1y mpoekTopa 180x180 (1 miT.); nocka mapkepHas HacterHas 2000x 100 (1 mmt.); mixkad MeTauTHIeCKui
nByxcekMoHHbIN 60x50x180 (1 mT.); cTos koMmbeloTepHBIN A npenogaBatens 1500x200x750 (1 mT.); cTon 1 KoMIbloTepa
1200x1500x750 (12 mrt.); cron mist mpoektopa 500x650x700 (1 mrT.); moacTaBKa Ijist annaparypsl HacToiabHast (1 1IT.); ¢ty
MOBEMHO-TIOBOPOTHBEIN (12 mT.); cTyn momymsrkuit (1 mrt.).

2) KomnbloTepHasi TEXHUKA U OPITeXHUKA

Komnbrorepusie kommekTsl (12 komrnt.): Monurtop Acer 21.5" G226HQL, 8ms, 1920*1080, (16*9), VGA; CucremHblii 6J10K:
nportieccop Intel(R) Core(TM) i3-3240 CPU_3.40GHz, marepunckas miata MSI B75MA-E33, oneparushas mamsits DDR3 4.00 I'b
DVD-auckoBon ATAPIiHAS122 W, xectkuii tuck TOSHIBA DT01ACAO050 1Tb, 3BykoBas kapra Realtek High Definition Audio
(BcTpoennas) Buneokaprta: Intel(R) HD Graphics (BcTpoennas), ceteBast kapta Realtek PCle GBE Family Controller (BctpoenHas),
Meib Genius, KraBuatypa Genius).

3) llporpammHoe oGecnieyeHue

Windows 7 Professional (12 m.), Microsoft Office Professional plus 2013 (12 m.), Dr. Web Security Space (12 mr.), Microsoft Visual
Studio 2010 Ultimate (12 wrt.), Arc Gis Desktop Advance 10.2.2 (12 wrr.), 7-ZIP 9.20 (12 mut.), Adobe Reader 11— Russian (12 wit.),
Adobe® Flash® Player 12 (12 mrr.), CCleaner Free 5.62 (12 mrr.), Daemon Tools lite 4.48 (12 mrr.), Debian GNU/Linux 3.2 (12 mrt.),
DirectX 11 (12 mrr.), DOS Box 0.7.4 (12 mir.), Free Pascal 2.6.4 (12 wrr.), FreeDOS (12 wrt.), Google Chrome (12 mrt.), (12 mrr.), Gretl
2016¢ (12 mrt.), Java 7 update 45 (12 mrr.), Java Eclipse (12 mrr.), Java(TM) SE Development Kit 7 (12 mrr.), k-lite codec pack 10.2
(12 mrr.), Lazarus 1.2.4 (12 wr.), Masm (12 wrr.), Microsoft.Net Framework 4.5 (12 mrr.), Python 3.4.3 (12 mir.), QGIS 2.18 (12 mrt.),
R-3.6.1-win (12 mrr.), RStudio-1.1.383 (12 mrr.), SAS Planet (12 mrr.), Turbo C++ 4.0 (12 m.), WinDjView 2.1 (12 mrr.),

WinSCP 5.5.5: SFTP, FTP and SCP client (12 mr.), Yandex (12 mit.)

4) CpeacTBa 3alIUTHI U 0KA3aHUA J10BpPa4Ye0HO MeIMIMHCKOM momouy: orHerymurens OY-5 (1 mwr.);

anTeyka nepoi nomouu (1 komm.)




9. CooTBeTcTBHE Pe3yabTaTOB 00y4eHus Mo JaHHOMY dJjieMeHTy OIIOII pesyabTatam
ocoenusi OITOII yka3zano B 001eii xapakrepuctuke OITIOIL.

10. SI3bIk mMpenogaBaHusA PyCCKUH.

11. IlpenoxaBareJib (MpenoaaBaTen).

Crapmuii npernoaaBarens Kadeapbl QUMK U TeOQU3UKH, KAaHAUIAT PUINKO-MATEeMAaTHICCKUX
Hayk Ouner EBrenbeBud Kyibiia.

12. ABTOp (aBTOpPBI) IPOrPaMMBI.

Crapmmii nmpernoaBaTens Kapeapsl GU3NKU U reopU3nKd, KaHAUAAT PU3NKO-MaTEMaTHIECKIX
Hayk Outer EprenpeBud Kyspmia.




