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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

Heab 0CBOCHUS NUCLUIUIMHBL:

(dopMHpOBaHUE 3HAHUN O METOAAX U CPEACTBAX CO3JAHUS METOA0—OPUEHTHUPOBAHHBIX IPOrPAMMHBIX
CUCTEM U IIPAKTUYECKUX YMEHHMM UX IPUMEHEHUS.

3agaun:

- U3y4eHHE BUI0B 00€CIIeUeHUI METOJ0—OPHEHTUPOBAHHOM MTPOrPaMMHOI CUCTEMBI U €€ CTPYKTYPHI;

- (opMHpOBaHME YMEHMH U HAaBBIKOB NPHUMEHEHHUS METOAO0 — OPHUEHTHPOBAHHBIX CHUCTEM IpHU
IIPOBEACHUHN HAYYHBIX UCCIICIOBaHUMN.

2 MecTo JUCUMILIIMHBI B CTPYKTYpPe 00pa30BaTe/ibHO NPOrpaMMbl

JlucuumiimHa OTHOCUTCS K JUCIHIUIMHAM (MOJIYJIsIM) TIO BBIOOPY BapuaTUBHON dacTu Oyioka [
«Iucuummuabl (MOTYIIN)»

[IpepekBu3utel aucuuruiuabl: b1.J[.B.7 [lpoepammuas umudcenepus 3a0ay  SbIMUCTUMENbHOU
mamemamuxu

[TocTpekBU3UTHI AUCUUILIHNHBL: Omcymemayiom

3 TpeGoBanus Kk pe3yabTaTaMm 00yYeHUs M0 TUCHHUILINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH HA (I)OpMI/IpOBaHI/IC CJICAYIOIIUX PE3YJIbTAaTOB O6y‘ICHI/I$I

HJ'IaHI/IpyeMBIe PE3YyIbTAaThI
06yquI/1$1 10 JUCHMITIIMHE,

Kona n nammeHoBaHMe Konx n HauMeHOBaHWE HHIUKATOPa
. XapaKTEPU3YIOLIUE ITAIbI
(hopMUpYEMBIX KOMIETEHITHIHA JIOCTHKEHHUS KOMITETSHIINHN
dbopMupoBaHus
KOMIIETCHITUM
IIK*-2 Criocoben [1IK*-2-B-4 3HaeT OCHOBBI CHCTEMHOI'O 3HaTh:
HCIOJIL30BATh METOJIBI U aHaJM3a U MOJACIIUPOBAHUS BUJIBI 00ECIIEUEHIH,
WHCTPYMEHTAIbHBIE CPENICTBA | MH(OPMAIIMOHHBIX MTPOLIECCOB, METO/IBI CTPYKTYpPY, OCHOBHBIE
HCCIIEAOBaHUSA 00BEKTOB HCCTIEOBaHUS OTIEPALINiA; TPUMEHSIET CEPBUCHI U TEXHOJIOTUHU
npodeccuoHaNbHOM METOJIBI CUCTEMHOI'O aHaJIN3a, METO/10—OpUEHTUPOBAHHBIX
JIeITeIbHOCTH MOJICIMPOBAHUS U UCCIIEOBAHUS OTIEPALIMI B | IPOTPAMMHBIX CHCTEM
MIPOTrPaMMHBIX CPEACTBAX MOIIEPKKU YMerh:
MIPUHATHS PEIICHUI MIPUMEHSATh METOJI0—
OPUEHTHPOBAHHBIE

MPOTPaMMHBIE CUCTEMBI JIJIS
MPOBEICHUS UCCIIEIOBAHUI
00BEKTOB
npodecCuoHaATbHON
JIeSITeIbHOCTHU

Baajaersb:

CHCTEMOM KOMaH]I METOH0—
OPUEHTHPOBAHHBIX
MPOTPAMMHBIX CHCTEM

4 CTpyKTYypa U colepKaHHue TUCHUIINHBI
4.1 CTpyKTypa IUCHUIIUHBI

OO01mast TpyA0€MKOCTh JUCIUIIIMHBI COCTABISAET 5 3aueTHBIX enuHull (180 akageMHuecKux 4acoB).



TpynoemkocTs,

Bug pabotbt aKaJICMUYECKHUX YacOB

7 cemectp BCETO
O01as TPyA10EMKOCTh 180 180
KonTakTHas padora: 18,5 18,5
Jlexmmm (JI) 4 4
[Tpaktuueckue 3anstus (113) 6 6
Jlaboparopusie pabotsl (JIP) 8 8
ITpomexxyTodHast arTecTamus (3a4eT, SK3aMeH) 0,5 0,5
CamocrosiTesibHas padora: 161,5 161,5
- 8bINOJIHEHUe KOHMpOoabHoU pabomsl (KonmpP); + +

- CAMON0020Mo8Ka (Mpopabomka u no8MmMopeHue 1eKYUOHHO20 MAmepuala u
Mamepuana yueOHUK08 U y4eOHbiX nocoouil,

- usyyeHue pazoenog Kypca «Memoodo-opuenmuposanuvie NPOSPAMMHbIE
cucmembvly 6 cucmeme J1eKMpOHHO20 0OYUeHUs,

- N0020MOBKA K 1AO0PAMOPHBIM 3AHAMUIM,

- N0020MOBKA K NPAKMUYLECKUM 3AHAMUSM)

Buja urorosoro KoHTpoOJIs (3a4eT, IK3aMeH, U@ epeH M pPOBaAHHbINI 3a4er 3a4er
3a4eT)

Paznensl AUCHUIUIUHBI, U3y4aCMBIC B 7 CEMCCTPC

KonmuecTBo yacos
Ne HaunmenoBanue pasnenoB AyTOpHas BHEAy/I.
paznena BCETO abora
113 | JIp pabota

1 WNHcTpyMeHTallbHBIE CPEICTBA METOJ10- 22 2 20
OpPUEHTUPOBAHHBIX IPOIPAMMHBIX CHCTEM

2 O0paboTka JaHHBIX B CHCTEMaxX KOMIbIOTEPHOI o4 2 4 48
MaTeMaTHKH

3 [IporpamMMupoBaHue B cucTeMax KOMIBIOTEPHON 51 1 4 46
MaTeMaTHKH

4 [Mudposas 06paboTka U300pakeHU 53 1 4 48
Hroro: 180 4 6 8 162
Bcero: 180 4 6 8 162

4.2 ConepxxaHue pa3iesioB JUCHUNIHHBI

Pa3nea Nel. MHCTpyMeHTAIbHBIE CPEICTBA METO10-OPHMEeHTHPOBAHHBIX NPOTPAMMHBIX CHCTEM
[TakeTsl mpukiIaaHbIX MporpamMM. Kiaccudukanus MeTo10-OPHUEHTUPOBAHHBIX CHUCTEM. [ 'pymnmbl
CHUCTEM KOMIIBIOTEPHOW MaTeMaTUKH. APXMUTEKTypa METOJ0-OPHUEHTHPOBAHHBIX INPOTPAMMHBIX CHUCTEM.
Buner obecrieuenus: TeXHUYECKOE, TPOrpaMMHOE, UHPOPMAIIMIOHHOE, MaTEMaTHUECKOe, IMHIBUCTHUECKOE,
METOANYECKOE, OPraHU3aMOHHOE. THUIIOBasA CTPYKTYypa METOA0-OPUEHTUPOBAHHON ITPOTPAMMHOM CUCTEMBI.

Paszpen Ne2. O0pa0doTka JaHHBIX B CHCTEMe KOMIIBIOTEPHOI MaTeMaTHKHU

Wutepodeiic nomp3oBarens. Pabota ¢ matpuniamu. Perienue cucteM TMHEHHBIX ypaBHeHUH. [ paduye-
CKH€ BO3MOXKHOCTH. 3a/1auu onTuMu3anuu. Pemenne quddepeHunanbHbix ypaBHeHH. O0padoTka sKcrepu-
MEHTAJIbHBIX JTAHHBIX: MHTEPIIOALMS, QYHKIIUN PErpeCCU, MPOBEPKA TUIOTE3, aIeKBATHOCTh MaTeMaTHye-
CKOM MOJIeNY, TUIAHUPOBAaHUE JKCIIEpUMEHTa. Maremarndeckass CTaTUCTHKA: CIydalHblEe BEJIUYHMHBI, CTaTH-
CTHUYECKHE XapaKTEPUCTHUKH, ciydyaiiHble Ipouecchl. [IpuMeHeHne a1 MHXEHEPHBIX U HAyYHBIX PaCUETOB.

Pasznesa Ne3. IlporpammMupoBaHue B CHCTEMAaX KOMIILIOTEPHOH MaTeMaTUKH
Tuner JAaHHBIX. Brruncnenus u O6’b$IBJIeHI/Ie MNEPCMCHHBIX. JlokanbHBIC U FJI06aHI:HBIC MECPCMCHHBIC.
Coznmanne (daitnos-cuienapueB. Co3ganue dainoB-GpyHknuid. OnepaTopbl TPOBEpKH yciaoBus. OnepaTopbl

4



nukma. OnepaTopsl mepexBara U 00paboTku omuoOok. J(mamor ¢ mosb3oBateneM. ['paduyeckue cpeacTa
MIPEACTABIEHUS PE3YIBLTATOB.

Pa3nea Ned. IluppoBas o0padoTka n3odpakeHui

Cramun tmdpoBoii 00padoTku n300pakeHui. KOMIIOHEHTHI CHUCTEMBI O00pPabOTKH H300paXKEHUH.
OcHOBHbBIE TOHATHS MAIIUHHOHN rpauKu: BEKTOPHAS M pacTpoBasi rpaduka, TUIIBI PACTPOBBIX N300paKEHHIH,
KOOp/IMHATHBIE cucTeMbl rpaduku. Turbl ganHbIX. [IpeoOpazoBanue BETOBBIX cucTeM. BbIBOI H300pakeHU I
Ha dKpaH. Pabora c daitmamu wu3o0Opakenuil. ['eomerpudeckue ormneparuu. Omnepanuu ¢ THUKCEISIMH.
[IpocTpaHcTBEHHBIE METOIBI yiIydllleHHs u300paxenuid. [IpeoOpa3zoBaHuss u300pakeHU: (QyHKIHH
obicTporo npeodpazoBanus Pypwe, MpeodpazoBaHKE MOIYTOHOBOTO H300pAKEHHS B HAIUTPOBOE U HA00OPOT,
npeoOpazoBanne RGB-u300pakeHns B MaTUTPOBOE U MOJTYTOHOBOE.

4.3 JIaGopaTopHbie padoThI

No JIP Ne HanmenoBanue 1a00paTopHbIX padboT Kox-zo
paszzaena 4acoB
1 2 PewieHne cucTeM JMHEHHBIX YPABHEHUI 4
2 4 [IpeoOpazoBanms N300paKEHUH B IMAKETaX KOMIIBIOTEPHOM 4
MaTEeMaTUKHU
Htoro: 8
4.4 llpakTUyeckue 3aHATHA (CEMUHAPDI)
Ne zansTus Ne Tema Koxr-s0
pazneina 4acoB
1 1 N3ydeHnne nHCTpyMEHTAIBHBIX CPEJICTB METOJ0-OPUEHTUPOBAHHBIX 2
MIPOTPAMMHBIX CUCTEM
2 3 BocnponsBenenue n aHaau3 pacrnpee’eHnid B TaKeTax 4
KOMITbIOTEPHOM MAaTEeMAaTHKHU
Hroro: 6

4.5 KontpoJanbHas padora (7 cemecTp)

Tema KOHTpOIBHOU paboThl: «OOpabOTKa HKCIIEPUMEHTANBHBIX JAHHBIX B MaKeTaxX KOMITbIOTEPHOU
MaTe€MaTUKN».

[TocranoBka 3agauu

DKcrepuMEeHTANIbHBIE JTaHHBIE MPEACTaBIAIOT co00i HabOp map Yucen UX Pa3TUYHbBIX MPEAMETHBIX
obmacreit mo Bapuanty (Xi, Yi), rae Yi— 3KcrepuMeHTaIbHbIC 3HAUCHHUSI HEKOTOPOH NCKOMOM (QYHKITHH, a Xi
— 3HAYEHUs apryMEHTA.

Hcnons3yo BO3MOKHOCTH MaKeTa KOMIIBIOTEPHON MaTeMaTHKH, BHITTOTHUTH:

a) TUHEHHYIO0 WHTEPIIOJSIIIUIO SKCTIEPUMEHTAIBHBIX TaHHBIX;

0) anmpoKCUMAIIHIO YKCIIEPUMEHTATBHBIX JaHHBIX TOJIMHOMOM 3-1 CTETICHH;

B) HEJIMHEHNHOE CTJIaKMBAHUE SKCIEPUMEHTAIbHBIX TaHHbIX;

T') HHTEPIIOJISIITUIO SKCTIEPUMEHTAIBHBIX JTAHHBIX 110 TOYKaM;

1) SKCTPATOMSIUIO IKCIIEPUMEHTATBHBIX TAHHBIX.

Peanu3oBath Kaxaplid MMyHKT MTOCTAHOBKH 33/1a4d HECKOJBKHUMH CIIOCO0AMH, CPAaBHUTH TOJYYCHHBIS
pe3yabTaThl U CAENaTh BBIBOJIBI.



5 YueOHO-MeTOANYECKOE 00ecIIeueHrne TUCIHILTHHDI
5.1 OcHoBHas 1uTEpaTypa

1 I'onyGeBa, H. B. Mcnonbs3oBanue Bo3mMokHOCTel npritoskeHus: SMath Studio ans pemenus 3amau
MaTeMaTHYeCKOro MojenupoBanus: yueonoe nocooue / H. B. 'omy6eBa. — Omck: OMI'YIIC, 2022, — 122
c. — ISBN 978-5-949-41291-6. — Texkcrt: 37eKTpoHHBIN// JIaHb: 3JIEKTPOHHO-OMOIMOTEYHAsT cCUCTEMa. —
URL: https://e.lanbook.com/book/264395.

2 Kanuranos, /I. B. Beenenue B Scilab: yue6H0e mocooue / JI. B. Kanutanos, O. B. Kanutanosa. —
Hwxnunit Hosropog: HHI'Y um. H. W. Jlo6aueBckoro, 2019. — 56 c¢.— Tekcr: snexktponusiii // Jlans:
3NeKTpOoHHO-O0MOMoTeynas cuctema. — URL: https://e.lanbook.com/book/144676.

3 Kanuranos, JI. B. [Ipumenenne makera ScilLab B 5KOHOMHKO-MAaTeMaTUYECKHX HMCCIIEOBAHUSIX:
yuebnoe mocobue / JI. B. Kanuranos, O. B. KamuranoBa. — Hwxnauit Hosropox: HHI'Y um. H. HU.

Jlo6aueBckoro, 2019. — 28 ¢. — Tekct: anekTpoHHbI // JlaHb: 31EKTPOHHO-OMOIMOTEUHAsT cUCTEMA. —
URL: https://e.lanbook.com/book/144677.

5.2 lonoinuTeIbHAS JIUTEPATypa

1 Mensenes, M. B. Hudposas ob6paboTka n3zobpakeHuit: yueOHo-mMeToanueckoe mocooue / M. B.
Mengenes. — Kazans: KHUTY-KAMU, 2020. — 100 c¢. — ISBN 978-5-7579-2494-6.— TekcT: 351eKTpOHHBIN
// Jlanb : anexTpoHHO-OMOIMoTeunas cucrema. — URL: https://e.lanbook.com/book/193507.

2 Msrotua, A. B. Hcmonp3oBaHume TPUKIATHBIX IAKETOB B 33JadyaX MaTEeMaTHYECKOTO
porpaMMupoBanus: yueobHoe nocooue / A. B. Msrotun. — Caunkr-IletepOypr: CIIGI'Y T'A, 2016. — 85 c.
—  Tekcr:  omektponHbld  //  JlaHb:  JnmeKkTpoHHO-OMOnmMoTeunas — cucrema. —  URL:
https://e.lanbook.com/book/145580.

3 TuroB, A. H. Pemenue 3amad nuHEHHON anreOpbl U MPUKIATHOW MaTeMaTHKU B cpeae Scilab:
yueOHo-MeTonuyeckoe mocodue / A. H. Turtos, P. @. TazueBa. — Kazans: KHUTYVY, 2020. — 100 c. — ISBN
978-5-7882-2814-3.— Texkct: snexkrpoHHbrid // Jlaup : 3nexTpoHHO-OMONMOTeuHast cucrema. — URL:
https://e.lanbook.com/book/196200.

4 Tutos, A. H. Pemienue 3agau Teoprn BEpOATHOCTEN U MaTeMaTUYECKOM CTaTUCTUKH B cpejie Scilab:
yueOHO-MeTonnyeckoe nocodue / A. H. Tutos, P. ®@. TazueBa. — 2-e u3z., crepeotun. — Kazans: KHUTY,
2019. — 120 c. — ISBN 978-5-7882-2605-7. — TekcT: 21eKTpoHHBIH // JIaHb: 3IeKTPOHHO-OMOIMOTESTHAS
cucrema. — URL: https://e.lanbook.com/book/166243.

5 Ilununa, O. U. Ludposas obpaboTka nzolOpakeHuit: yuedHo-mMeroanyeckoe nocodue / O. U.
[Hununa, /I. A. Haymos, E. A. YBapoBa. — Pszans: PI'PTVY, 2021. — 265 c. — TekcT: anekTpoHHbIH // JlaHb:
3JIeKTPOHHO-O0nOmoTeynas cucrema. — URL: https://e.lanbook.com/book/310580.

5.3 llepuoauyeckue U3IaHUA
1 «IIporpamMmupoBanue».
2 «BeCTHHMK KOMITBIOTEPHBIX U HHPOPMALMOHHBIX TEXHOJIOTUI.

3 «MHpOpPMALIMOHHBIE TEXHOIOTHI.

5.4 uTepHeT-pecypchl

https://www.intuit.ru/studies/courses/11246/1131/info  Harmonanbhbiii  OTKpBITBIE  YHHBEPCUTET
NHTYUT. Kypc «O6paboTKa 3KCIIepUMEHTAIBHBIX TAHHBIXY;

https://ru.wikipedia.org/wiki/SMath_Studio Cratest na Bukuneaun «SMath_Studioy;

https://old.computerra.ru/online/files/265268/ Crarbs Ha KommbroTeppa Online «SMath_Studio»;

https://ru.wikipedia.org/wiki/Scilab Ctares Ha Bukuneauu «Scilaby.
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5.5 IIporpammHoe o0OecnedeHue, npodeccuoHajbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIPaBOYHbIE CUCTEMBI

1. Onepanuonnas cucrema PEJ[ OC.

2. IMaket oducHbIX npunoxenuit «MoitOduc ObpazoBaHme».

3. Iyt pabothl ¢ pecypcamu MHTEpHET - BeO-0pay3ep Anaekc https://yandex.ru.

4. ABToMaTH3UpOBaHHAs MHTEpPAKTUBHAs cucTema cereBoro tectupoBanus - AUCCT (3apeructpupo-
BaHa B POCIIATEHT, CBuaerenbCTBO 0O TOCYIapCTBEHHOW PpETUCTpalMu porpaMmel st OBM
Ne2011610456, mpaBoobnagarens — OpeHOYprcKUid TOCYJApCTBEHHBINH YHUBEPCHUTET), PEXKHUM JTOCTyMa
- http://aist.osu.ru.

5. MeTo10-0pueHTUPOBAHHBIE MPOTPAMMHBIE CUCTEMBI [ DJIEKTPOHHBIN PECYpPC|: NEKTPOHHBIN KypC B
cucteme Moodle / E. H. Harouas, Open6. roc. yH-T. — OnekTpoH. gad. — OpenOypr: OI'Y, 2022. — Pexxum
J0CTyIa: DJIEKTPOHHbBIC KYpCBI ory B cCHCTEME o0yucHHUs moodle. -
https://moodle.osu.ru/course/view.php?id=18515

6. Martemarnyeckas mporpamMMa C rpadU4ecKuM pEeAaKTOpOM U TOJHOM MOIACPKKOW €IUHHMIL
usmepenus: SMath Studio. - YcnoBust pacnipocTpaneHust, THIT JTHICH3HS - Freeware.- Paspabotunk: AHapeit
WBamoBs. — Pexxum pocryma: http://ru.smath.info/

7. ITakeT MpUKIAAHBIX MAaTEMAaTUYECKUX MPOrpaMM, MPEIOCTABISIONINNA OTKPBITOE OKPY>KEHUE IS
WH)KCHEPHBIX (TEXHUYECKMX) M HaydHbIX pacuéroB: Skilab. - YcmoBus pacmpocTpaHeHus, THIT JALEH3US:
CeCILL (cBoboanas, comectumast ¢ GNU GPL v2) no Bepcuu 5.0 - Licence SCILAB (monycBobOoanas).-
Pa3paboruuk: Scilab Enterprises. — Pexxum goctyma: http://www.scilab.org/

6 MaTepI/laﬂbHO'TeXHI/I‘leCKOC odecrneyeHue AUCHHUIIIIMHBI

VY4eOHble ayAUTOPUH JUTSA MPOBEACHUS 3aHATHIA JIGKIIMOHHOTO TUIIA, IS IPOBEACHUS TPYIIIOBBIX H
MH/IMBUYAJIbHBIX KOHCYJbTAllUN, TEKYILEr0 KOHTPOJIS U IPOMEXYTOYHOM aTTeCTaluy.

AynuTOpUN OCHAIIEHbI KOMIUIEKTAMH YUYEHUYECKOW MeOeIH, TEXHHYECKUMU CPeICTBaMU 00yUYeHMs,
CITy>KaIllUMU JUIs TIpeJIcTaBlIeHus yueOHol nHdopMauy 60IbII0ONH ayAUTOPUH.

Jlns npoBeneHUs NMPaKTUYECKUX M J1a00paTOPHBIX 3aHSITUNA MCIIOJB3YeTCs KOMIIBIOTEPHBIA Kilacc,
OCHAILEHHBI KOMIBIOTEPHOI TEXHHMKOM, YIOBJIETBOPSAONIEH TpeOOBaHUAM K KOH(UIYpallUH ammnapaTHoro
o0ecrnedeHns UCIO0JIb3yEMBIX IIPOrpaMM.

[ToMemienue A caMOCTOSTENbHOM PabOThl OOYYaIOUIMXCS OCHAIIEHBl KOMITBIOTEPHON TEXHHUKOM
noakioueHHo k cetn "VHTepHer" u oOecriedyeHHEM JOCTyNa B 3JIEKTPOHHYIO HH(POPMAIMOHHO-
oOpazoBarensHyto cpeny OI'Y.
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