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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1

dopmupoBaHue MPOGheCCHOHANEHBIX KOMIIETEHIINH B 00JIACTH MATEMaTHIECKOTO MOJICITUPOBAHHS Pa3HOOOPA3HEIX CHCTEM
U TIPOIIECCOB C LIENBI0 IPUMEHEHHs UX B MPO(ECCHOHANBHON JeATeIbHOCTH IPU IPOEKTUPOBAHUH, IKCILTyaTalluH,
TEXHUYECKOM 00CITY>KMBaHUH, PEMOHTE U MOJICPHHU3AIIMU TEIEKOMMYHUKAIIMOHHBIX CHCTEM M CETEH JKeIe3HOL0POXKHOTO
TPaHCIIOPTA.

2. MECTO JUCIMITIJIMHBI MOAYJIA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOT'PAMMBbI

Iukn (pasnmen) OIT: | b1.0.18

3. KOMIIETEHIIMA OBYYAIOINET'OCA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIUITJINHBI

(MOAYJISA)

OIIK-1 Cniocoben peliaTbh MHXXCHCPHBIC 3a/la4i B HpO(l)eCCPIOHaJ'IBHOﬁ JACATCIIBHOCTH C UCITOJIB30BAHUEM METONO0B €CTCCTBCHHBIX
HayK, MATEMAaTUYCCKOTO aHalIn3a U MOJACINPOBAHU A

OIIK-1.4 IIpuMeHsIeT METOJbI MATEMATHYECKOTO aHAIN3a W MOJACIUPOBAHUS U1 PELICHHS IIPHKITAIHBIX 33134 B
npodeccHoHaTBHOM IeATeTbHOCTH

OIIK-10 Crnocoben popMynupoBaTh U peIIaTh HAYIHO-TEXHUUECKHE 3a/1a41 B 00JIaCTH CBOEH NpodeccnoHaIbHOM NesITeIbHOCTU

OIIK-10.1 Pa3zpabaTbiBacT MOJIeNIN JUIsl PELIEHUS 3a/1a4 B HAYYHBIX U MHXECHEPHBIX UCCIIEIOBAHUAX

B pe3yJbTaTe 0cBOEHHSI AHCHUILIHHBI (MOYJIsl) 00y4alOLIUicsl 10JIKEeH

3.1 |3uarn:

3.1.1 METOJABI MATEMATUYECKOTO MOJACIUPOBAHUS, TCOPCTUICCKOTO U DKCTICPUMEHTAIIBHOTO UCCIICAOBAHUA CUCTEM U IMTPOLECCOB

B 001acTH peuicHud 3aJa4 B HAYYHBIX U MHKCHEPHBIX UCCIICIOBAHUAX.

3.2 | Ymerh:

3.2.1 | mpoBOANTE HEOOXOANMBIE PACUCTHI HA OCHOBE UCIIOJIB30BAHHS COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH, IPUMEHSTh

ONTUMAaJbHBIE BAPUAHTHI PEIICHUI HECTAHAAPTHBIX CUTYAI[HH, BOSHUKAIOMINX IPH BRITOTHEHUU PaboT 110
MOJIEJIMPOBAHHIO B HAYYHBIX ¥ HH)KEHEPHBIX UCCIIEI0BAaHUAX.

3.3 | Baagers:

3.3.1 OPUMCHCHUA ITPOTrPpaMMHOTO obecreueHus IJIA peIICHU 3ala4 MaTEMAaTUICCKOI'O MOACTIUPOBaHNA, TCOPETUYCCKOIO U

OKCIICPUMCHTAJIBHOTO UCCIICAOBAHUS CUCTEM U IIPOLICCCOB.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIITMHBI (MO Y.JIA)

Kon
3aHATHUA

HaumenoBaHue pa3iesioB u TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIpumeuanue
/ Kype

Pazgen 1. MoaeaupoBaHue CTAMOHAPHBIX JMHEIHBIX H HeJIMHEHHbIX
CHCTeM.

1.1

Knaccuduxanus matematnueckux moaeneit. [IporpaMmMusie cpeacTaa 3 2
MaTeMaTH4ECKOTO ¥ KOMITBIOTEPHOTO MOJICTTHPOBAHMS, UX Ha3HAUCHHUE
(YHKIIMOHATBHBIC BO3MOXKHOCTH. /JIex/

1.2

CTpyKTypHI TaHHBIX MaTeMaTHIeckoro nakera Scilab. Mcnons3oBanne 3 2
BCTPOEHHBIX (PyHKIMH apupMeTHUEeCKOH MaHenu.
KOMaH/Ibl MOYJIS TporpaMMupoBanus Scilab.
/JTex/

1.3

MartpudHBIe OIepalii MaTeMaTH4IecKoro naxera Scilab. Pemrenne ciucrem 3 2
JTMHEHHBIX anreOpandeckux ypaBHeHHH. /Jlex/

1.4

KomnptoTrepHble METOIbI aHAIM3A JIMHEHHBIX JEKTPUUECKUX LieTIei 3 2
MTOCTOSIHHOTO TOKa METOJaMH TOKOB BETBEH, KOHTYPHBIX TOKOB U Y3JIOBBIX
HaIpPsKEHUH.

/Jlex/

1.5

Hcnonb3oBanue BCTPOCHHBIX (QYHKUMI MaTeMaThdeckoro nakera Scilab amst 4 2
pEIICHNS HETMHEHHBIX anreOpanyecKux ypaBHEHNH aHAIUTHYCCKUM U
YHCIEHHBIM MeToxamu. /JIex/

1.6

MeTtoab! MHTEPIOJISILMY U ALIIPOKCUMALIMY BOJIBTAMIIEPHON XapaKTepUCTUKI 3 2
HEJIMHEWHBIX JIBYXIIOJIOCHUKOB 110 PE3ylbTaTaM U3MEPUTEIBHOIO
aKkcriepuMenTa. /JIex/

1.7

MaremaTHueckre MOIENHU MOIYIPOBOAHUKOBBIX AUOJOB B PEXKHUME MOCTOSTHHOTO 3 2
TOKa. MeTo1Ka IOIydeHUsI MaTeMaTUYECKON MOJIETH HEPa3BETBICHHON
HEJIMHEWHOU JJIEKTPUYECKOM LENH.

/Jlex/

1.8

MaTteMaTHYECKHEe MOICIN OUTIONSAPHBIX TPAH3UCTOPOB B PEKUME MOCTOSIHHOTO 3 2
TOKa. YIIPOIIeHHAsI MaTeMaTHIECKass MOJIENb TPAH3UCTOPHOTO YCHIIUTEILHOTO
KacKkajJa B pexuMe OOJIBIIOTO CUTHANa 00JIaCTH HU3KUX 4acToT. /JIex/




1.9

Ilosryuenne maTeMaTHYECKOM MOJENIU PAa3BETBICHHON HEJIMHEHHOM
INEKTPUYECKOH IIETH.
/Jlex/

1.10

Pemenue cucteM HEMMHEWHBIX U AJITeOpaNuecKuX ypaBHEHUH CPEICTBAMU
MaTeMaTHYEeCKOTo makeTa Scilab.
/J1a6/

MOZ[GJ'IPIpOBaHI/IC QJICKTPHUICCKUX Lenei MeTogaMu TCOpUH
YCTBIPCXIIOJIIOCHUKOB.

/J1a6/

1.12

MaInHOOPHEHTUPOBAHHBIE METO/IbI AHATH3Aa ITEKTPUUECKUX LIETIEH C
HEJIMHENHBIMY JIBYXIIOIKOCHUKAMHU.
/Jlex/

Pazpnen 2. MoaeaupoBaHue KBa3MCTAMOHAPHBIX CHCTEM U METO/bI
00padOTKH CUTHAJIOB.

2.1

PaboTa c KOMIIJIEKCHBIMH YHCIIaMHU CpecTBaMu makeTa Scilab.
IIporpamMma MOAETUPOBAHUS PE3UCTUBHO-EMKOCTHOM IIETIH.
/J1a6/

2.2

IMoctpoenne AUX n ®UX nocnenoBatenpaoro LC-koHTYypa B cpene Scilab.
Iporpamma nocrpoenust AUX maoro3seHHoro LC-¢unstpa. /J1ab/

23

IIporpamma 06paboTku FxcepuMeHTanbHbIX JaHHBIX AUX LC-KkoHTYpa ¢
HCTOJIh30BaHUEM BCTPOCHHBIX (DYHKIMI onTHMHU3aIuu nakera Scilab. /J1a6/

24

AHau3 U CHHTE3 aKTHBHOT'O [T0JIOCOBOTO (PHIIBTPA CPEACTBAMHU
MaTeMaTH4YecKoro makera Scilab. /J1a6/

2.5

CrieKTpabHbII U KOPPEJIUOHHBIN METO/Ibl aHAJIN3a CUTHAJIOB CPEICTBAMU
MaTeMaTuydeckoro nakera Scilab. /Jlex/

2.6

OrmpeieneHre CIeKTPOB KOJOBBIX CUTHAIIOB B PEBCOBBIX IEISIX TEPEMEHHOTO
ToKa /J1a6/

2.7

[pencrasienue TpancopMaTopa Kak THHEHHOTO YETHIPEXIOIIOCHUKA H €T0
MOJIeTTMpOBaHKeE cpeAcTBaMu naketa Scilab. /JIex/

2.8

Pacuer nonocsr npormyckanus 1 f06poTHOCTH (ribTpa. /J1ad/

2.9

Merouka pacyeTa JTHHEIHBIX EKTPHYCCKHUX K ITeH MepeMEHHOro TOKa
MaIIHHOOPHEHTHPOBAaHHEIMU MeTonamu. /J1ab/

Pa3znen 3. MogenupoBaHue TMHAMUYECKUX CHCTEM.

3.1

AHanu3 nepexoaHbIX MPOLIECCOB B IMHEHHBIX AEKTPUUECKHUX LEAX.
[Monydenne MaTeMaTHIECKONH MOJIENN B BUJE CUCTEMBI U PepeHIIHATbHBIX
ypaBHeHUH. Perrenne cucreMs! augpepeHnanbHEIX ypaBHEHUH
aHATUTHYECKUM MeTomoM. /JIex/

32

Pacuer yacToThl COOCTBEHHBIX KOJIEOaHUH U KOO PHUIIMEHTA 3aTyXaHHs
KoJIe0aTeIbHOW CUCTEMBI IO KOPHSAM XapaKTepHCTUUECKOTO ypaBHeHHs. /J1a6/

33

Hcnonezosanne npeobpazoBanust Jlamnaca ais pelieHns CHCTEM
nuddepeHImanbHEIX ypaBHEHIH. PacdeT nepexoaHoro nporecca B TMHEHHOH
JJIEKTPUYECKOIl LIy onepaTopHbeIM MeTonoM. IloHsaTHe nepenaToyHon
¢bynxuuu. /Jlex/

34

AJITOpUTM pelieHus CUCTeMbI Au(depeHIIHaTbHBIX YPABHEHHI YHCIEHHBIM
MeTozioM. [losydeHne TapMOHUYECKOTO CUTHANIA METOJIOM YHCIIEHHOTO
unTerpupoBanus. CpaBHUTENbHAS OIIEHKA TOYHOCTH METOJIOB YUCIEHHOTO
HHTErPUPOBAHHMIL.

/Jlex/

3.5

Scilab-nporpamma Mo ienupoBaHUsSI MEXaHIHUECKOH KOJIeOaTeIbHOM CHCTEMBI
YHCJICHHBIM METOIOM C YY4€TOM CHJI YIPYTOCTH, IeMII(PUPOBAHUS U TPCHUSI IPU
YACTOTHO- MOJYJIMPOBAHHOM BHEIIIHEM CHIIOBOM BO3JICUCTBHHU MMOCTOSIHHOM
aMIuuTy sl /J1ad/

Paznen 4. MoneaupoBaHue CHCTeM ¢ pacnpeieleHHbIMU IapaMeTpaMHu.

4.1

MateMaTHuecKiue MOJIENIN OIMCAHUs BOJHOBBIX MpolieccoB. TenerpagHoe
ypaBHEHHUE JUTS IBYXIIPOBOIHOM JUTMHHOMN 3IIEKTPHYECKON JIMHUU U €r0 PelieHrne
IIpU TapMOHUYCCKOM BXOJIHOM CHUTHAJIC, pACUCT 3aTyXaHWs B JIMHUU IIPpU
COTTIaCOBAaHHOH W MIPOU3BOJILHON HArpy3ke cpeicTBamu nakera Scilab. /JIex/

4.2

YpaBHeHus nepenauy AIUHHON JTMHUU KaK IMHEWHOTO YETHIPEXIIOIIOCHUKA.
Pacuer nepBUYHBIX U BTOPHYHBIX MAPAMETPOB JBYXIIPOBOJHOM MuHNU. BiusHue
MOBEPXHOCTHOTO 3(ekTa Ha mepBUUHBIC TapaMeTphl JIUHUH. /JIex/




43 IIporpamma MOJAEIUPOBAHUS PENLCOBOM LIEMU IEPEMEHHOTO TOKA B HOPMaIbHOM 4 2
U LIyHTOBOM pexXuMax. MeToabl H3MepeHHs IEPBUYHBIX T1apaMeTPOB
JBYXTIPOBOHOI muHNH. /J1ab/

Pa3nen 5. MoaenupoBanue ciay4aidHbIX npoueccoB. CtaTucTu4eckoe
MO/1eJIUPOBAHUE CHCTEM.

5.1 Bcerpoennsie pyrkiun cuctems! Scilab 11 MoaenupoBaHus CrydaifHbIX 4 4
nporeccoB. Pacuer BeposTHOCTH onafiaHus 3HAYCHHS CITydaifHON BEJTMYHMHBI B
3aJJaHHBII HHTEPBAL.

/Jlex/

52 Ilosryyenue nocnenoBaTeIbHOCTY HOPMAILHO PACHPEAEICHHBIX CIIy4aliHBIX 4 2
YHCeIN CPeACTBaMU MaTeMaTHieckoro nakera Scilab. IIporpamma nocrpoenus
TECTOTpaMMEL. MoJIeTpOBaHKe CITy4aifHbIX TPOIIECCOB METOIOM MoOHTe-
Kapio. /JIex/

53 Pacuer cinyuaiiHBIX IOIPEITHOCTEN CPENCTB U3MEPEHUS METOA0M 4 2
CTaTUCTHYECKOTO MoAaenupoBanus. /J1ad/

Pa3nen 6. CamocTosiTesIbHAsE padoTa.

6.1 IMoaroToBka k sekmmsm /Cp/ 4 18
6.2 [oaroToBka Kk mpakTHyeckuM 3ansaTHsM /Cp/ 4 18
6.3 MOJATOTOBKA K 3a4ety /Cp/ 3 8,75
6.4 INoaroroska k npaxrudeckum padoram /Cp/ 3 18
6.5 TToaroToBKa K JEKIIMOHHBIM 3aHATHSAM /Cp/ 3 9
6.6 Bemonnaenune PI'P /Cp/ 4 17,6

Pa3znen 7. KoHTakTHBIE Yachl HA aTTECTAIMIO

7.1 Bammura PT'P /KA/ 4 0,4
7.2 3auer /KA/ 3 0,25
7.3 Ox3amen /KD/ 4 2,35

5. OIEHOYHBIE MATEPHAJIbBI

OueHOYHbIe MaTepHabl JUlsl IPOBEICHHUS IIPOMEXYTOYHON aTTECTAlMU O0YJAIOMUXCS IPUBEICHBI B IIPHIIOKEHUU K
paboueii mporpaMMe TUCHHUIUIHHBL.

@DOpMBI ¥ BHIBI TEKYIIETO0 KOHTPOJS IO AUCHIUILINHE (MOMIYIIO), BHIBI 3aJJaHUH, KPUTEPUN WX OI[CHUBAHUS,
pacmperneneHue 6aIoB IO BUIAM TEKYIIEro KOHTPOIIS pa3pabaThIBalOTCs MperoiaBaTe/ieM JUCIUILUTHHEL C yIeTOM €€ CIeU(UKU 1
JOBOZATCS JIO CBEJICHHS 00yJaroUXcsl Ha IEPBOM y4EOHOM 3aHSTHH.

Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIIETCS IMIPENoAaBaTeIeM NUCIUILIAHGI (MOIYIIA), KaK HMPaBHIIO, C
ucnonb3oBanreM DMOC miu myTeM MpoBEepKH MUCEMEHHBIX paboT, MPEeayCMOTPEHHBIX pab0YNMHU IIPOrpaMMaMi JTUCIUILINH B
paMKax KOHTAKTHOI paboThl U CaMOCTOSATENbHOM paboThl oO0yyarommxcs. st pukcupoBaHus pe3yabTaToB TEKYLLETO KOHTPOJIS
MoOXeT ucnoinssoBatbes DMOC.

6. YA EBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHME JUCHUIIJIMHBI (MO YJISA)

6.1. PekxomeHnayemasi iuteparypa

6.1.1. OcHoBHas1 IMTepaTypa

ABTOpBI, COCTaBUTENHN 3arnaBue W3narensc On. agpec
TBO, TOJ[
JI1.1 |Tomybera H. B. OCHOBBI MATEMATHYECKOTO MOJICIIUPOBAHMS CHCTEM U OMcK: https://e.lanbook.com/bg
MPOIIECCOB: yIeOHOE mocodne OMI'VIIC,
2019

6.1.2. JlonosiHuTEIbHAS JIUTEPATYpa




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Om. agpec

TBO, TOJ[
JI2.1 |Topbaues A. M., MaremaTiyeckoe MOJICTUPOBAHUE CUCTEM H ITPOIIECCOB: CaHkT- https://e.lanbook.com/bg
Hosuxos /1. B., ydaeOHOe mocoone [etepOyp
Benoycos C. B. I
MIYIIC,
2017

6.2 UndopManuoHHbIE TEXHOJOTHH, HCIOJIb3yeMble NPH OCYILIeCTBJIEHUH 00Pa30BaTeIbHOIO MPOLecca Mo JUCIUITHHE
(Mony.110)

6.2.1 IlepevyeHb JUIEH3MOHHOTO H CBOOOIHO PACIPOCTPAHAEMOI0 MPOTPAMMHOI0 00ecneYeHust

6.2.1.1 | Microsoft Office

6.2.2 Ilepeyenb npoeccCHOHATBHBIX 023 JaHHBIX 1 MHGOPMAIMOHHBIX CIIPABOYHBIX CUCTEM

6.2.2.1 | baza nannbix Poccranmapra — https://www.gost.ru/portal/gost/

6.2.2.2 | baza manubIX ['ocynapcTBeHHBIX CTaHIApTOB: http://gostexpert.ru/

6.2.2.3 | baza manubIX «Kene3HomopoxHbIe epeBo3Kkm» - https://cargo-report.info/

6.2.2.4 | IIpoeccuonanbuas 6a3a nanasix ZbMATH — camast mosiHas MaTeMaTu4eckasi 6a3a JaHHBIX, OXBATHIBAOIIAS MATEPUAIIBI C
xoHna 19 Beka. zbMath coaepxut okono 4 000 000 moxymeHTOB, U3 6011ee 3 000 sxypHanoB u 170 000 KHHT MO
MaTeMaTHKe, CTATHCTHKE, MH(YOPMATHKE, a TAkKe MAITMHOCTPOCHHUIO, (DI3HUKE, €CTECTBEHHBIM HayKaM H JIp. - zbmath.org

6.2.2.5 | IIpodeccronansHas 6a3a naHHbIX OOMEPOCCHICKI MaTeMaTHYSCKUI mopTall (MHPOPMAIIMOHHAS CHCTEMA) -
http://www.mathnet.ru/

6.2.2.6 | UadopmanmonHo crpaBoynas cucrema KoncyneranT mmoc http://www.consultant.ru

6.2.2.7 | UndopmanmonHo-nipaBoBoii moptan ["apant http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUITIJIMHBI (MO YJIA)

7.1 | YueGHbIe ayquTOpHHU I IPOBEACHUS 3aHATHH JIEKIIHOHHOTO THIIA, YKOMIUIEKTOBAHHbIE CTICIIMAIN3HPOBAHHON MEOEIbI0
U TEXHUYECKUMH CPEICTBAMH 00YdEHHMs: MyIbTHMEIUIHOE 000pyJOBaHHUE JUIsl IPENOCTaBICHNs ydeOHOH nHdopMauu
0O0IBIION ayANTOPUH W/WITH 3BYKOYCHIIHBAIOIIee 000pyJOBaHNUE (CTAIIMOHAPHOE MIIU MIEPEHOCHOE).

7.2 | YueOHbIe ayTUTOPHUH IJIsl IPOBEICHHS 3aHATUH CEMUHAPCKOTO THUIIA, TPYIIIOBBIX M MHANBHUIYAJIbHBIX KOHCYIbTALlUH,
TEKYIIero KOHTPOJIS ¥ IPOMEKYTOYHOI aTTeCTaINH, YKOMIIEKTOBAHHBIC CIICIIHATN3HPOBAHHON MEOCITBIO 1
TEeXHHYECKUMH CPEJICTBAMH O0YIEHUs: MyIbTUMEANITHOE 000pYJ0BaHKE H/UITH 3ByKOYCIIIUBAOIIEe 000pyA0BaHUE
(cranimoHapHOE WITK TIEPEHOCHOE)

7.3 | ITomeneHus Assi cCaMOCTOATENIbHON PabOThI, OCHAILIEHHBIE KOMIIBIOTEPHOM TEXHUKOH € BO3MOXKHOCTBIO MOKITIOUEHHS K
cetr "MHTEepHET" M 00ECIICUCHNEM JIOCTYIA B 3JICKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTEIbHYIO CPEY YHHBEPCUTETA.

7.4 | [TomenieHus Al XpaHEHHsT U PO(UITAKTHIECKOTO 00CITy)KUBaHUS Y4€OHOTO 000PYIOBaHUS.




