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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1

dopmupoBaHue MPoGheCCHOHANBEHBIX KOMIETEHITHH B 001aCTH MaTeMaTHIECKOTO MOJIETIMPOBAHHS Pa3HOOOPA3HBIX CHCTEM
U TIPOIIECCOB C LIENBI0 IPUMEHEHH UX B MPO(eCCHOHABHOHN NeTeTbHOCTH P IPOEKTHPOBAHUH, IKCILTyaTAIUH,
TEXHUYECKOM OOCITY)KUBAHHHU, PEMOHTE 1 MOJICPHU3ALUH YCTPOHCTB M CUCTEM 3JIEKTPOCHAOKEHHS JKEJIE3HBIX JOPOT.

2. MECTO JUCIMITIJIMHBI MOAYJIA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOT'PAMMBbI

Iuxn (paznen) OIT: | b1.0.18

3. KOMIIETEHIIMA OBYYAIOIIET'OCSA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIUITJINHBI

(MOJYJIST)

OIIK-1 Cnoco6eH pemiate HHXEHEpHBIE 33/1a41 B IPOPECCHOHAILHON AETENLHOCTH C UCIOJIb30BAaHUEM METOI0B €CTECTBEHHBIX
HayK, MaTEMaTHYECKOTO aHAJIN3a ¥ MOJACIHPOBAHUS

OIIK-1.4 ITpumeHsieT METOAbl MAaTEMAaTUYECKOTO aHaJIM3a U MOJCITHUPOBAHNUS TSl pEIIeHUs IPUKIAIHBIX 33134 B
PO eCCHOHATBHOM JeITEILHOCTH

OIIK-10 Cnocoben popMynupoBaTh U pelIaTh HAYIHO-TEXHUYECKHUE 3a7]aui B 00JaCTH CBOEH MPOeCCHOHANBHOM AEATENbHOCTH

OIIK-10.1 Pa3zpabaTsiBaeT MoJeNu Il PELISHUS 3a/1a4 B HAYYHBIX U HHKEHEPHBIX HCCIEIOBAHUIX

B pe3yibTare ocBOCHHS JMCHUILIUHBI (MOAYJIs1) 00y4YalOMiics 0JKEeH

3.1 |3nars:

3.1.1 MCTOAbI MAaTCMATUYCCKOI'0 MOACIIUPOBAHUSA, TCOPECTUICCKOI'O U SKCIICPUMCHTAJIBHOI'O UCCIICAOBAHUA CUCTEM U IIPOLECCOB

B 001acTu pemieHud 3aa91 B HAYYHBIX U MHXKCHCPHBIX UCCICIOBAHUAX.

3.2 | Ymers:

3.2.1 IpOBOAUTH HCO6XOJII/IMI)IC pacyeThl HA OCHOBC HMCITOJIb30BAHHS COBPEMCHHBIX I/IH(I)OpMaHI/IOHHLIX TGXHOJ'IO]"I/II‘/‘I7 NIPUMCHATH

ONTUMAJbHBIC BAPUAHTHI PEIICHNI HECTAHTAPTHBIX CUTYAI[NH, BO3HUKAIONIHX IIPU BBIIOJHEHUH PaboT MO
MOJEJIMPOBAHHIO B HAYYHBIX U HH)KEHEPHBIX UCCIIEN0BAaHUAX.

3.3 | Baagers:

3.3.1 | mpuMeHeHHUs IPOrpaMMHOTO 0OecIieueHUs IS pelIeHNs 3a1ad MaTeMaTHUECKOTO MOACIUPOBAHNS, TEOPETHUECKOTO U

OKCIICPUMCHTAJIBHOT'O UCCIICAOBAaHUS CUCTEM U ITPOLECCOB.

4. CTPYKTYPA 1 COEP’KAHUE TUCIHUAIIIMHBI (MOYJIST)

Kon
3aHATHSA

HaumeHoBaHme pa3aeioB M1 TEM /Bl/II[ 3aHATHS/

Cemectp
/ Kype

Yacos

IIpumeyanne

Pazpnen 1. MoneaupoBaHue CTAMOHAPHBIX JUHEIHBIX H HeJIMHeHbIX
cucrem.

1.1

Kraccnguxanus matematinaeckux Mogeneil. IIporpaMmuble cpeacTBa
MaTeMaTHYECKOT0 U KOMIIbIOTEPHOTO MOJAEIMPOBAHUS, UX Ha3HAUYECHHE U
(hyHKIIMOHAEHBIE BO3MOXKHOCTH. /JIek/

1.2

CTpyKTyphI JaHHBIX MaTeMaTHdeckoro makera Mathcad. McnonezoBanue
BCTPOCHHBIX (DYHKIUH apu(MEeTHIECKON MaHeH.

Komanas! Mmogyns nporpammupoBanust Mathcad.

/J1ab/

1.3

MatpuuHbIe olepanny MaTeMatideckoro nakera Mathcad, Penrenune cucrem
JIMHEWHBIX anreOpandeckux ypaBHeHHH. /J1ab/

1.4

KommnbroTepHble METOBI aHAIN3A TUHEHHBIX 3JIEKTPUUECKUX LieHen
MIOCTOSHHOTO TOKAa METOJIaMH TOKOB BETBEH, KOHTYPHBIX TOKOB U y3IOBBIX
HANPSHKEHUHN.

MonenupoBaHue 3JIEKTPUUECKUX LETIEd METOJaMU TEOPUH
YETBIPEXIOJOCHUKOB.

/Jlex/

1.5

Hcnons30BaHue BCTPOEHHBIX (PYHKIMI MaTeMaTnieckoro makera Mathcad mist
PeIICHHsI HEJIMHEHHBIX aITeOpandecKuX ypaBHEHUN aHATUTHICCKUM U
JuCcIIEHHBIM MeTtonamu. /JIex/

1.6

MeTo/1bl HHTEPIOJISIIIMK ¥ AIITPOKCHMALIUK BOJIbTAMIIEPHOH XapaKTepUCTUKH
HEMHEHHBIX IBYXIOJIFOCHUKOB 10 PE3yIbTaTaM U3MEPHUTEIBHOTO
9KCTIepuMeHTa. /J1ad/

1.7

MateMaTHueckue MOJEIH MOJYIPOBOAHUKOBBIX JUOJ0B B PEKUME IOCTOSIHHOIO
ToKa. MeTonuka onydeHus: MaTeMaTU4eCKOU MOJEIIU HEPa3BETBICHHOM
HEITMHEeIHOH 31eKTpuYecKoil 1ernu. MalnHOOPHEHTHPOBAHHBIE METO B
aHaJM3a SJICKTPUIECKUX IeTIel ¢ HeTMHEHHBIMY ABYXITOJIIOCHUKaMH. /JIex/

1.8

MaremMaTHYeCKUEe MOIEIN OUITOJIAPHBIX TPAH3UCTOPOB B PEKMME ITOCTOSHHOTO
TOKa. YIPOIICHHAS MaTEMaTHYECKasi MOJICb TPAH3UCTOPHOTO YCHIUTEIBHOTO
KacKaJa B peKuMe OOJIBIIOr0 CHrHaNa 00JacTH HU3KHX 4acToT. /JIex/




1.9

Ilosryuenne MmaTeMaTUYECKOI MOJENN PA3BETBICHHON HENUHEHHON
INEKTPUUYECKON LIETH.

Pemenne crcteM HeMHEHHBIX alreOpandecKiX YpaBHEHUH CpeICTBAaMHA
MaTematudeckoro makera Mathcad.

/J1a6/

Paznen 2. MonennpoBaHue KBa3HCTAIIMOHAPHBIX CHCTEM H METOIbI
00paboTKHN CUTHAJIOB.

2.1

PaboTa ¢ KOMIUIEKCHBIMY YHCIIaMU cpezicTBaMu makeTa Mathcad.
Mertoauka pacyera JUHEHHBIX JIEKTPUYECKUX LIeNed NEPEMEHHOTO TOKa
MAaIIMHOOPUEHTUPOBAHHBIMU MeToAaMmu. [IporpaMma MoqenpoBaHUs
PE3UCTHBHO- EMHOCTHOH LIEMH.

/JTex/

2.2

Ioctpoenne AUX n @YX nocnenosarensHoro LC -koHTypa B cpene Mathcad.
Pacuer nmonocs! nponyckanus U 1o0poTHOCTH GuiibTpa. [Iporpamma
noctpoerns AUX muoro3senHoro LC-dunbrpa. /Jlek/

23

IIporpamma 06pabOTKH 3KCTIepUMEHTANBHBIX MaHHBIX AUX LC-koHTYypa ¢
HCTIONIF30BaHMEM BCTPOCHHBIX (DYHKIIMH onTrMu3anuy makera Mathcad. /J1a6/

24

AHanm3 U CHHTE3 aKTHBHOTO ITOJIOCOBOTO (DHIIBTPA CPEICTBAMHE
MareMaTuueckoro nakera Mathcad v mporpaMMbI CXeMOTEXHUUYECKOTO
MoaenupoBanus Microcap. /JIex/

2.5

CHCKTpaHLHBIﬁ nu KOppeJ’lﬂHHOHHBIf/‘I METOAbI aHAJIN3a CUTHAJIOB Cpe]ICTBaMI/I
MaTeMaTtudeckoro nakera Mathcad. /Jlex/

2.6

OmnpejienieHre ClieKTPOB KOJIOBBIX CUTHAIIOB B PEIBCOBBIX LEMAX EPEMEHHOTO
ToKa /J1a6/

2.7

Ipeacrapienue TpanchopMaTopa Kak JHHESHHOTO YETHIPEXIIOIIOCHHKA U €r0
MOJIeTIMpOBaHye cpeacTBaMy nakera Mathcad. MonenupoBanue
TpaHcopmaTopa cpencTBamu 3akera Micro-cap. /JIex/

Paznen 3. MogeaupoBaHue AMHAMHYECKUX CHCTEM

3.1

AHanu3 NepexoaHbIX MPOLECCOB B TMHEHHBIX AMEKTPUYECKUX LETAX.
[Momy4yenne MaTeMaTHIECKON MOJIEITH B BHJE CHCTEMBI T depeHnInamIbHbIX
ypaBHeHUi. Perenne cucreMsr anuddepeHnnanbHbIX YPaBHEHHH MTOTHTHIECKUM
meroaom. /JIex/

32

Pacuer 4acToThl COOCTBEHHBIX KOJeOaHuii 1 KOA(DHUIIHEeHTa 3aTyXaH s
KOJIe0aTeNbHOM CHCTEMBI 10 KOPHSIM XapaKTepPUCTHUECKOTO paBHeHusl. /J1ab/

33

HcnonbszoBanne npeobpasoBanust Jlamnaca st pelieHust CHCTEM
nuddepeHIanbHEIX ypaBHEHHH. PacdeT nepexoaHoro mporecca B TMHEHHON
INEeKTPUUYECKOH LIeMH onepaTopHbIM MeTo oM. [ToHsTHE NepenaTouHOH
¢ysxiumn. /Jlex/

34

AJITOPUTM pEIICHUS CHCTEMBI J1 TU((epeHIHaTBHBIX YPABHCHUH YHCICHHBIM
MerooM. TlomydeHne rapMOHUYECKOTO CUTHAIA METOIOM YHCICHHOTO
unTerpupoBanus. CpaBHUTENbHAS OIIEHKA TOYHOCTH METOJI0B YHCICHHOTO
uHTEerpupoBanus. /JIek/

3.5

Y Mathcad-mporpamMMa MOJETHPOBAHUS M MTAHMYECKON KOJIeOATEeIbHOM CUCTEMBI
YHUCJICHHBIM METOJIOM C YYETOM CHIJI YIIPYTOCTH, AEMI(PUPOBAHUS M TPEHUS TIPH
YaCTOTHO-MOIYJIHPOBAHHOM BHEIIHEM CHJIOBOM BO3CHCTBHH MOCTOSIHHON
aMIuuTysl. /J1ab/

Pa3znen 4. MojaenupoBaHue CUCTEM C ONpe/ieIeHHBIMH NTapaMeTpaMu

4.1

MateMaTHuecKre MOJIEIH OTIMCAHMSI BOJIHOBBIX TpoIieccoB. /JIek/

4.2

YpaBHeHus nepenayy JUIMHHOM JIMHUU KaK JIMHEWHOTO YETHIPEXIIOIIOCHUKA.
Pacuer nepBHYHBIX M BTOPHYHBIX ITAPAMETPOB IBYXIIPOBOIHON TMHHH. /JIek/

4.3

Bnmsaue moBepxHOCTHOTO 3¢ (deKTa Ha IepBUYHBIC TapamMeTps! JIHHAH /Cp/

44

IporpamMma MOAETHPOBAHHUS PETHCOBOM LT IIEPEMEHHOTO TOKa B HOPMAIbHOM
U IIYHTOBOM peXUMax. MeToabl H3MEPEHHS ICPBUYHBIX TAPaMETPOB
JBYXTIPOBOJHOI muHUH. /J1ab/

4.5

TenerpadHOE ypaBHEHHUE IS ABYXIIPOBOIHON JUIMHHOHN SJIEKTPHUYECKON JTMHUN
" €ro peuIcHrue nNpu rapMOHNICCKOM BXOJHOM CUTHAJIC. Pacuer 3aTyXaHud B
JIMHUY TPH COTJIACOBAHHON M MMPOU3BOJILHON Harpy3Ke CpeICTBaMu I1aKeTa
Mathcad. /Cp/

4.6

Pacuer nepBHYHBIX 1 BTOPHYHBIX NTAPaMETPOB JBYXIPOBOIHOH jmHIH. /Cp/




4.7 Pacuer 3aTyxaHus B IMHUU IIPU COIVIACOBAHHOM U IIPOU3BOJIBHOM HArpysKe 4 4
cpenctBamu nakera Mathcad. /Cp/

Paznen 5. MoaenupoBanue ciay4aidHbIX mponeccoB. CTaTucTHYECKOE
MO/JeJUPOBAHUE CHCTEM.

5.1 Berpoennsie ¢pyakmuu cucteMbl Mathcad. s MoenupoBaHus CirydaifHBIX 4 4
npoueccoB. Pacuer BepoATHOCTH NONaiaHusl 3HAYCHMSI CIy4aliHOM BEJTMUMHBI B
3aJJaHHBII HHTEPBAL.

/JTex/

5.2 ITosryaenue nocnenoBaTeNbHOCTY HOPMAILHO PACHIPEAEIEHHBIX CIIy4aliHbIX 4 2
4HceN CpeACTBaMH MaTeMaTHueckoro nakera Mathcad. ITporpamma nmoctpoeHus
rucTorpamMMsl. MoziemMpoBaHue CilydaiHbIX TPOLECCOB MeTOI0M MoHTe-
Kapuo. /JTex/

53 Pacuer ciayuailHbIX OIPEMIHOCTEN CPEACTB U U3MEPEHUSI METOJIOM 4 4
CTaTUCTUYIECKOTO MOIenupoBanus. /J1ad/

Paznen 6. CamocTosiTe1bHAsl padoTa.

6.1 IMoaroToBka k siexiusim /Cp/ 3 8
6.2 Ioaroroska k nmabopatopHbM 3aHATHSIM /Cp/ 3 18
6.3 IToaroToBka K yekiusim /Cp/ 4 18
6.4 IMoaroToBka k tabopatopHbiM 3aHsATHIM /Cp/ 4 18
6.5 Bemonnenue PI'P /Cp/ 4 16,6
6.6 IToaroroBka k 3adery /Cp/ 3 5

Pa3znen 7. KoHTakTHBIE Yachl HA aTTECTAIMIO

7.1 3ammra PTP /KA/ 4 0,4
7.2 Bauer /KD/ 3 0,25
7.3 Ox3amen /KD/ 4 2,35

5. OHEHOYHBIE MATEPHAJIBI

OneHoYHbIe MaTepUaibl Ul POBEACHUST IPOMEXYTOUHON aTTeCTallMy OOYJaIOMIMXCsl MPUBEICHBI B MPUIOKEHUH K
paboueii mporpaMme AUCHUILTHHBL.

®DopMBI U BHIIBI TEKYIIETO KOHTPOJIS MO AUCIMIDIHHE (MOIYII0), BUABI 3aJaHHN, KPUTEPUU WX OLICHHBAHUS,
pacrpenenenre 0aIoB MO BUAAM TEKYIIETO KOHTPOJIS pa3padaThIBalOTCs TPEOAaBATENIEM TUCIUTUIMHBI C YIETOM €€ CIICITUPUKH U
JIOBOZSITCS 10 CBEICHHSI 00yJaromuXxcsi Ha MEPBOM YIeOHOM 3aHATHH.

Texymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBIISICTCS MPENoIaBaTeNieM IUCIUILTHHBI (MOIYIIS), KaK MPaBHIIO, C
ucronb3oBanrueM DMOC wiu myTeM MPOBEPKH MUCEMEHHBIX pa0oT, MPEIYCMOTPSHHBIX pab0YNMH MTPOrpaMMaMH TUCIIATUIAH B
paMKax KOHTAaKTHOH paboTHI I CAMOCTOSATENBHON paboThl oOydarommxcs. s puKcupoBaHus Pe3yIbTaTOB TEKYIIETO KOHTPOJIS
MOJKeT ucnob3oBatbes DMOC.

6. YAEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJISA)

6.1. PexomeHnayeMas JuTeparypa

6.1.1. OcHoBHas JuTEpaTypa

ABTOpBI, COCTaBUTENN 3arnasue Wznatensc Om. aapec
TBO, TOJ
JI1.1 |TomyGeBa H. B. OCHOBBI MaTEMaTHYECKOTO MOJICIUPOBAHUS CUCTEM U Omck: https://e.lanbook.com/bg
MPOIIECCOB: y4eOHOE Mmocooue OMI'VIIC,
2019

6.1.2. lonoTHUTeJILHAS JIUTepaTypa




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Omn. agpec

TBO, TOJ[
JI2.1 |Topbaues A. M., MaremaTHueckoe MOJICIMPOBAHIE CHCTEM U MPOIIECCOB: CaHkT- https://e.lanbook.com/bg
Hoguxos /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

6.2.1.2 | Scilab

6.2.2 Ilepeyenn npodecCHOHANBHBIX 023 JAHHBIX U MH(GOPMALMOHHBIX CIIPABOYHbBIX CHCTEM

6.2.2.1 | IIpodeccronansuble 6a3bl qanHbie ZbMATH — camas mosiHas MmareMaTndeckas 0a3a JaHHBIX, OXBATHIBAIOMIAS MATCPUAITBI
¢ xoH1a 19 Beka. zbMath conepxut okono 4 000 000 moxymeHToB, u3 6oiee 3 000 sxypranoB u 170 000 kHUT IO
MaTeMaTHKe, CTATUCTUKE, HHPOPMATHKE, a TAKKE MAIIMHOCTPOSHHUIO, (PU3HKE, ECTECTBEHHBIM HayKaM U Ap. - zbmath.org

6.2.2.2 | IIpodeccnonanpras 6a3a qanHBIX OOIMEPOCCHIHCKHIT MaTEMaTHIECKHI OpTal (MHYOPMAIIMOHHAS CUCTEMA) -
http://www.mathnet.ru/

6.2.2.3 | UacdopmanmonHo crpaBoynas cucrema KoncynpranT mmoc http://www.consultant.ru

6.2.2.4 | UachopmanmoHHO-1IpaBoBO# moptain [apanT http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHBI (MO YJIA)

7.1 | YueOHble aynuTOpHH ISl IPOBEICHHS 3aHATUH JISKIMOHHOTO THIIA, YKOMIUIEKTOBaHHbIE CHEHAIN3UPOBAHHON MeOEIbIo
1 TeXHHYECKIMH CPEACTBAMH 00ydeHHs: MyITbTHMEIHIHOE 000pyTOBaHUE I IPETOCTAaBICHHUS yaeOHON HH(pOPMAIH
00JIBIIION ayJUTOPHHU /WU 3BYKOYCIIHBAIONIEEe 000pyTOBaHUE (CTAMOHAPHOE WU IEPEHOCHOE).

7.2 | YueOHbIe ayqUTOPHH U IPOBEACHUS 3aHATHIH CEMHHAPCKOTO THIIA, TPYIIOBBIX U HHANBHUYaIbHBIX KOHCYIBTAIHH,
TEKYIIEro KOHTPOJIS U IPOMEKYTOUHOH aTTeCTallu, yKOMILIEKTOBAHHbIE CIIEIIMAIN3HPOBAHHON MeOebI0 U
TEXHUYECKHMHU CPEICTBAMH 00yUCHUS: MyIbTUMEANIHOE 000pyI0BaHNE /MK 3ByKOYCHIIMBAIOIIee 000pyI0BaHE
(cTanmoHapHOE NN TIEPEHOCHOR)

7.3 | [TomenieHNS AT CAMOCTOSATEIBHOM PabOTHI, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOH ¢ BO3MOKHOCTBIO ITOIKITIOUSHUS K
cetn "UHTepHET" M 00OECIIEUeHNEM TOCTYITA B 3JIEKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTENLHYIO CPEly YHUBEPCHTETA.

7.4 | [TomeneHNs A XpaHEHHUS ¥ NPOQUITaKTHYECKOTO 00CITy)KHBAaHHUS yaeOHOTO 000pyI0BaHHS.




