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Pabouyto mporpamMmy cocTaBuiI(H):
JOLIeHT Kadenpbl «DNEeKTPOCHA0KEHHE U IIEKTPOTEXHUKAY, K.T.H., ['opoxos M.B.

(OoadicHOCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBIL:

v OtcyTcTBYET

Penienzent

(OondcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuMIUIMHEI coctaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHOTrO miiana
HarpaBJIeHUs TOATOTOBKU
13.03.02 DnexTpoIHEepreTHKa U AMEKTPOTEXHUKA

Cpok aeiicTBus padoueil nporpaMMbl JMCOMILIMHBI 10 «31» aBrycra 2027 r.

YTBEPXIEHO

Ha 3acenanuu xadenps
«DNEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mportokoin 3acenanus Ne 2 ot «08» centsops 2021 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Lenb ocBOeHUS TUCHUIUIMHBI — cPOPMHUPOBATH y OaKanaBpOB YMEHUS U HaBbIKU CO3JaHUS U
aHaJIM3a MaTeMaTHICCKUX Mojelei; chopMUPOBATh 3HAHUS O (POpPMaX MATEMATUICCKOTO OMUCAHUS
YCTaHOBUBIIUXCS PEKUMOB JHEProcucTeM, crnocobax 3afaHusi HCXOIHOW HHpOpmanuu,
ITOpUTMaXxX PEIICHUsI CUCTEM YpaBHEHUH, AITOPUTMAX PEIICHUS ONTUMHU3AIMOHHBIX 3a/1a4.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TPAaKTUKW, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas AUCHUILIMHA:
mucuuiuiieel  broka 1 wactu, ¢opmupyeMoil ydacTHMKaMH 0Opa30BaTENIbHBIX OTHOLICHWH
HanpasieHus: moArotoBku OakamaBpuara 13.03.02 «{udpoBas kynabrypa», «Pusnka», «Bicmas
MaTeMaTHKay, «TeopeTnueckue OCHOBBI 3JIEKTPOTEXHUKM.

HI/ICL[I/IHJ'II/IHLI " IMPAKTHUKH, I KOTOPBIX OCBOCHUC ﬂaHHOﬁ JAUCHHUITIIMHBI HeO6XO,I[I/IMO Kak
MpeaAmCCTBYIOICC: ((BJIGKTpOMaFHI/ITHaﬂ COBMCCTUMOCTb B DOJICKTPOOHCPICTUKE), BBIIIOJIHCHUC

BBIMTYCKHOM KBaTU(UKAIMOHHON paOOTHI.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U HNuagukaropbl
KOHTPOJINpYyeMble AOCTHKEHUSI I[lnannpyemble pe3ybTaThl
KOMIIETEeHIIMH KOMIIeTeHIH i o0yueHust
(Ko 1 HAMMEHOBAHUE) (Koa 1 HAMMEHOBaHUE)

OIIK-2 Cnocoben OIlK-2.1 3HaTh: OCHOBHbBIE KOMIIbIOTEPHBIE
pa3pabaThiBaTh ANTOPUTMHU3ZUPYET IpOrpamMMbl MOJEITUPOBAHUS
AITOPUTMBI U pelieHue MPUKIaTHBIX AJIEKTPOIHEPTETUIECKUX OOBEKTOB U
KOMITbIOTEPHBIE 3a/1a4 ¥ peann3yer CUCTEM
MPOTPaMMBI, IPUTOTHEIE ITOPUTMBI C YMeThb: HCTIONB30BaTh TEXHOJIOTHI
JUTSL IPAKTUYECKOTO HCIIOIb30BAaHUEM MOJIEJTUPOBAHUS
MIpUMEHEHUS MPOTPAMMHBIX CPEJICTB AJIEKTPOIHEPTETUIECKUX OOBEKTOB U

CUCTEM C LIEIBIO IPOBEACHUS
YUCJIICHHBIX BKCHepI/IMeHTaJ'IBHI)IX
HCCIIEOBaHUM

BH&I{CTB: OCHOBHBIMU MCTOAaMU U
IIPUEMAMU UCCIIE0BATEIbCKON U
MPaKTUYECKOM paboTHI B 00JaCTH
MOJIETIMPOBAHMS C TOMOIIBIO IPOTrpaMM
MathCAD u MatLab




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

Monyas (pa3aen)

Bun
y4eOHoi
padoThI

HaumeHnoBanue TeM 3aHATHH
(y4eOHOI paboThI)

Cemect

Oo0bem,

Bana
bl

HNHurepakrus,
4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacTBa)

Pasznern 1. OcHOBHEBIE 3TambI
CO3JaHUsI MaTeMaTHUECKOU
MOJIEITH.

Jlek.

1.1. ITocraHoBKa 3aa4yu MOJEIUPOBAHUS.
OCHOBHBIC CBEACHHS.
1.2. ®usndeckas "
MOJICTIH OOBEKTA.

1.3. Cnoco0Bl MaTeEMaTHYECKOTO OIMUCAHUS
CTAIlMOHAPHBIX U JMHAMHUYECKUX CHCTEM.
1.4. TectupoBaHue U MPOTHO3.
1.5.AcniexThl IPOBEPKHU a1€KBaTHOCTU
MOJIEJIH.

MaTEMaTU4YCCKasia

3auer

JIao.

Ornpenenenue SKBHUBAJIEHTHOI'O
CONPOTHUBIICHUSI PA3BETBICHHOW LENU C
IIOMOIIBIO KOMITBIOTEPHOU u
MaTEMaTHYECKON MOJEIIN.

Pacyer TOKOB W  HampsbkeHUH B
IIEKTPUYECKON LM MOCTOSTHHOTO TOKa €
IIOMOIIBIO KOMITBIOTEPHOU u
MaTEMaTHYECKON MOJENIHN

Otuer o
imabopaTopHOI
pabote

Paznen 2. MaremaTtnueckue
MOJIETTH YCTAaHOBUBILIUXCSI
pe)KI/IMOB 3HepFOCI/ICTeM 158
METOJIbI UX PEUICHUS

Jlek.

2.1. O0mue CBEICHMUS 0 cxemax
3aMELICHMUS.

2.2. ®opMbl 3aIlUCHU
IIEKTPUYECKUX CUCTEM
2.3. O0mme CBEICHUS 0 dhopmax
MaTEMaTHYECKOT O ONHCaHUs
YCTaHOBUBILIUXCS PEXKUMOB IHEPIOCUCTEM
2.4. Cucremsl ypaBHEHUH Y3J10BBIX
HaNPSHKCHUH ¥ METOJIBI MX PEIICHUS

2.5. CuctemMbl HENUHENHBIX  ypaBHEHUM

napameTpoB

3auer




Monyas (pa3aen)

Bun
y4eOHoi
padoThI

HaumeHnoBanue TeM 3aHATHH
(y4eOHOI paboThI)

Cemect
p

Oo0bem,

Bana
bl

HNHurepakrTus,
4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacTBa)

Oayanca MOIIHOCTH B
TPUTOHOMETPHUUYECKOU (POopMe; METOIBl HX
pelieHus

2.6. CreneHn cBOOO/IBI AIMEKTPHUECKUX
CHCTEM

JIao.

Ornpenenenne SKBUBAJIEHTHOTO
COIPOTHUBJICHUS Pa3BETBICHHOM 11€MH,
CoAEpKallel PEaKTUBHbBIC AJIEMEHTHI C
MOMOUIBI0 KOMIIBIOTEPHOU U
MaTeMaTHYCCKON MOICIIH.

Pacuer TOkOB 1 HanpsiKEHUN B
ANEKTPUIECKON e MIEPEMEHHOT0 TOKa C
MOMOIIIbI0 KOMITBIOTEPHOH U
MaTeMaTHUCCKOH MOICIIH.

Otuer o
lmabopaTopHOU
pabote

CamocrosiTenbHOE U3yUECHHE
TEOPETUYECKOr0 MaTepuasa o yueOHuKam
U y4eOHBIM MOCOOUSM C TIOJITOTOBKOM K
MIPOMEKYTOYHOM aTTECTALNKI

96

KoHTpois

3,75

ITA

Cpaua 3auera

0,25

Hroro:

108




5. O0pa3oBaTebHbIE TEXHOJIOTHU

Jlisi  OIEeHKM 3HAaHWM, YMEHMS M ypPOBHSI NPOPECCHOHATBHBIX KOMIICTCHIIUH,
nproOpeTaeMbIX BBITYCKHUKOM B Ipolecce u3ydeHus aucuuiuinHel «L{ugpoBoe monenupoBaHue
CHCTEM DJICKTPOCHA0KEHUS», UCIIOJIb3YIOTCSI TEXHOJIOTUH TPAJAUIIHOHHOTO O0YYCHHUS:

e BeOuHap Ha OHJANH IUIOIIAJKE — IIOCJIEJOBATEIbHOE MW3JI0KEHHUE IIpEnojaBaTesieM
Marepuala JIUCLHUIUIMHBI, OCYILECTBISIEMOE C COINPOBOXKICHUEM BHJICO-IIPE3CHTALMEN
MCII0JIb30BAHUEM COBPEMEHHBIX MYJIbTUMEINNHBIX CPEICTB;

e JlaGopaTtopHble 3aHATHUS C 3aKpEIUIEHUEM TEOPETHUYECKOr0 MaTepualla; BbIIOJIHEHUE
3aJ1aHUs. B COOTBETCTBMM C MHCTPYKLMAMM M METOJUYECKHUMM YKAa3aHUSMM IIpEroaaBaTells,
IIOJIy4YEHUE Pe3yJIbTaTa;

e IIpoBenenue paznuuHbIX HOPM CAMOCTOSATENBHONU pabOThI, KOTOpPask BKJIFOYAET MOJTOTOBKY
K JICKIIHOHHBIM M Ja0OpaTOPHBIM 3aHATUSAM: KOHCIIEKTUPOBAHHE, IPOPAOOTKY KOHCIIEKTa JICKIIHH,
JIOTIOJIHEHHE KOHCIIEKTa MaTepHajaMu W3 PEKOMEHIOBAaHHOM HOPMATUBHOM, METOINYECKOM,
Hay4YHO-TEXHUYECKOU U CIIPABOYHOU JINTEPATYPHI.

6. MeToauuyecKkue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

6.1. OOyuaromumcsi HEOOXOAMMO O3HAKOMUTBHCA: C COJAEp)KAaHHEM pabouell Mporpammbl
mucuuiuieel (nanee — PIIJI), ¢ memsaMu M 3agavamMu JMCLUIUIMHBL, €€ CBSI3SIMM C JIPYTHMHU
JUCHUTUTMHAME  00pa30BaTeNbHONW IMPOrpaMMbl, METOAMYECKHMMH pa3paboTKaMy 10 JaHHOU
JUCLUTUIMHE.

6.2. Meronnveckne yKa3aHHs MO MOJITOTOBKE K JICKIIMOHHBIM 3aHSTHUSIM.

B xome nexkuuil paccMaTpuBarOTCs OCHOBHBIE IIOHSATHSL TEM, CBSI3aHHbIE C HUMH
TEOPETUYECKHUE U MPAKTUIECKHUE MTPOOIEMBI, TAIOTCS PEKOMEHIAIMH [Tl CAMOCTOATENBHON paboThI
U TOATrOTOBKE K MPAaKTUYECKMM 3aHATUAM. [lo3ToMy wu3ydeHMe IUCHMIUIMHBI TpeOyer
CHCTEMaTHYECKOTO M TIOCJIEOBATEIHHOTO HAKOIJICHUS 3HAHWW, CJIEJOBATEIbHO, IPOITYCKH
OTJENBHBIX TEM HE MO3BOJIOT INIyOOKO OCBOMTH INpeamer. OOydarouumcs HEoO0XO0AUMO: Mepes
KaXIOM JIEKIMeH MpocMaTpuBaTh pabouyr0 MporpaMMy TUCIHHIUIMHBI, €€ OCHOBHBIE BOIPOCHI,
PEKOMEH/YEMYIO JIUTEpaTypy, 4YTO TIO3BOJIMT CIKOHOMHMTb BpeMs Ha OCBOEHHE TEMbl Ha
ayJUTOPHOM 3aHATHH; TIEpe]] OdYepeNHOW JIeKIueH HeoOXOANMO IPOCMOTPETH/TIOBTOPUTH
MaTepuaibl mpeabaymied jekiuu. Ilpu 3aTpyAHEHUsSX B BOCHPUATHM MaTepuaia CleayeT
00paTUTHCSI K OCHOBHBIM JINTEPATYPHBIM HCTOYHHKAM.

6.3. Meronnyeckue yka3zaHus M0 MOJATOTOBKE K Ja0OPaTOPHBIM 3aHATHUSM.

B xone maGopaTopHbIX 3aHATUN YIIIYOJISIFOTCA M 3aKPEIUISIOTCS 3HAHMS O0YYarOlUXCs 10
psily PacCMOTPEHHBIX Ha JIEKIUSAX BOINPOCOB, 3HAHUU IO TNPOBEJNEHMUIO SKCIEPUMEHTA, CHATHIO
nokaszaHuil ¢ npubopoB. Ha 1aGopaTOpHBIX 3aHATHAX PA3BUBAIOTCA CIIOCOOHOCTU HCIOJIB30BaTh
COBpEMEHHbIe HH(GOpPMAIIMOHHbIE TEXHOJOIWH, YOpPaBIATh HHMOpMAIMed ¢ NpUMEHEHHEM
NPUKIIAJHBIX TPOTPaMM; HCIIOJIB30BaTh CETEBBIE KOMIBIOTEPHBIC TEXHOJOTHH, 0a3bl MaHHBIX H
HaKeThl MPUKIAAHBIX MPOAYKTOB. Ilpm moarotroBke K JaOOpaTOPHBIM 3aHATHSAM  KaxJIbIid
00yJaronuics JOJKEH:

— U3Y4YUTh PEKOMEHIOBAHHYIO JIUTEPATypy;

— M3YYHTh MaTePHAJIbI JICKIINH;

— MOATOTOBUTH OTBETHI HA BCE BOIIPOCHI [0 N3y4aeMON TeMe;

— OATOTOBUTH M OPOPMHUTH OTUET 10 JIAOOPATOPHOU padoTe.

B mpomecce moAroToBKM K JAa0OpAaTOPHBIM  3aHATHAM  OOy4aromiuecss MOTYT
BOCIIOJIB30BaThCsI KOHCYITBTAIIUSIMH TTPETIOIaBaATEIS.

6.4. CamocrosTenbHas paboTa BKIIOYAET B c€0s BHINOJIHEHHE PA3JIMYHOTO Poja 3aJaHuil U
CaMOCTOSITENIbHOE M3YYEHHE TEOPETHUECKOro MarepHuasia 1Mo y4eOHMKaM M y4eOHBIM MOCOOHSM ¢
MOJArOTOBKOM K NMPakTHYECKUM 3aHATHAM. KOHTpOJIb caMoCcTosATeNnbHON paboThl 00yJaromuxcs Haj
IpOrpaMMOIl Kypca OCYILECTBIISIETCSI B XOJ€ NPAaKTUYECKMX 3aHATHH (YCTHBIM OIpOC, perieHue
3aja4, MyOJIUYHOE BBICTYIVICHHE C IOKJIAJOM IO BEIOpaHHOW TeMe, TECTUPOBAHHE).



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Cemectp Koa koHTpOIMpYyeMOi KOMIIETeH U HanmeHoBanue
(UJIM ee 4YacTH) OLIEHOYHOI'0 CPeJACTBA
7 OIIK-2 Bompocsr k 3auery Ne 1 — 50
JlaGopaTopHbie paboTsr No 1,2

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUualibl, He()ﬁX()}II/IMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1 JIabopaTopHbIEe PA0OTHI

(HaumeHOBaHUE OYEHOYHO20 Cpedcmsa)

l. OmpeneneHue HKBUBAJIEHTHOTO CONPOTHUBIICHHMS PA3BETBICHHOM LENW C IOMOUIbIO
KOMIIBIOTEPHON M MaTEMaTUYECKON MOJENIH. Pacuer TOKOB M HANPSHKEHUHN B SJIEKTPUUYECKOM
LEMU TOCTOSIHHOTO TOKA C MOMOIIbI0 KOMITBIOTEPHOW U MaT€MaTUYECKOW MOJIEIIN;

2. OrmpenerieHne HKBUBAJCHTHOTO COINPOTHUBJICHHUS PA3BETBICHHOW LIEMH, COJEpKallen
PEaKTUBHBIE 3JIEMEHTHI C MOMOIIBIO KOMIIBIOTEPHOW M MaTeMaTudeckol mojaenu. Pacuer
TOKOB M HaIPSKEHUIN B AJIEKTPUYECKON LEMU MEPEMEHHOIO C MOMOIIBK KOMIBIOTEPHON U
MaTeMaTU4eCKOW MOJEIIH.

®dopma oTyera no JadopaTopHoii padore

OTtuer JOMKEH CoNlepKaTh:

HasBanue, nienp 1 3a1a4u paboTHI.

Kpartkue TeopeTndeckne CBeICHNUs.

[Tporpammy paboTsbl.

PesynbTarsl u3mMepenuii mo popme, ykazaHHOH B METOAMYECKOM ITOCOOUH.
BriBoapbl.

KpaTKOC OMUCAHUEC U PETVIAMEHT BbBINNOJHCHUS
3aHaHI/I€ BBITTIOJIHACTCSA ITHCHbMCHHO. OIIGHI/IBaeTCH MMPaBHUJIIbHOCTb BBLINIOJIHCHUA 3aJaHUsA U
KOJIMYCCTBO JOITYHICHHBIX OIINOOK IIpU OTBCTEC HA KOHTPOJIbHBIC BOIIPOCHI.

Kputepun onenkn:

- OTMETKa «3a4T€HO» BBICTABIAETCA oOOywarouiemycs, eciau JabopartopHas paboTa
BBINOJIHEHA MTPABUIILHO WJIM BBIIOJHEHA ¢ HE3HAYUTEIBHBIMH OIIMOKaMHU;

- OTMETKA «HE 3aYTEHO» BBICTABIAETCSA 00yJaromeMycs, eciii padoThl HE BHINOTHEHA N/WITN
JIOTYILIIEHBI TPYyOble OIMOKM B OTBETaX Ha KOHTPOJIbHBIE BOIPOCHI.

TpedoBaHusi K 0(pOPMIICHUIO OTHYETA
Otuer mo nabopaTopHOW pabOTe BBIMONHIETCA KAKIbIM OOYYAIOIIMMCS HWHIUBUIYaTbHO.
OdopmsieTcst B aekTpoHHOM (popme, B BUe TEKCTOBOTO (haitna popmata A4.
[Tpu olieHKe pe3ynbTaToOB Ja0OPATOPHON PabOThI OIEHUBAETCS KAYECTBO BBIMOJHEHUS OTYETa I10
nabopaTopHO# paboTe (comepxkaHue u 0popMIIEHHE), CTETICHb MTOJIHOTHI U MPAaBHJIBHOCTh BHIBOJIOB
MO pe3yNbTaTaM padoThI.

7.2.3 TUnoBble TECTOBLIE 3aJAHUA




DJIeKTpOIHEpreTHYEeCcKasi CHCTEMa 3TO:

YacTe DHEProCUCTEMBI, KOTOpas COCTOMT W3 JJIEKTPOCTAHLMM, DJIEKTPOCETEN U
HOTpeOUTENeH MEKTPOIHEPTUH, CBSI3aHHBIX MEKIY COO0H

DHeprocucTeMa, KoTopasi COCTOMT U3 TEIUI03JIEKTPOCTAHIUH, TEIIO- U IEKTPOCETE!, U
NOTPEOUTENEH, TETII0- M AIIEKTPOIHEPT UM, CBSI3aHHBIX MEKIY COO0M

YacTtp SHEpProcucTeMbl, KOTOpas COCTOMT M3 TEIUIOLEHTpald, TEIJIOCeTed U
oTpedUTENEH Tera, CBA3aHHBIX MEXAY COO0M

OnekTpudeckass IeNb, COCTOsIAs U3 TeHeparopa, TpaHchopmaropa, JIOII u
noTpeduTenei

YacTh SHEProcUCTeMbl, KOTOpas COCTOMT M3 TeHepaTopa, TpaHchopmaropa MU
norpedureneit

Cy11ecTBYIOT CIIEIYIOIINE PEKUMBI SJIEKTPUUECKON CUCTEMBI:

HopmanbHble ycTaHOBUBIINECS, CTATUYECKNE, TUHAMUYECKHE

Hopmasnbnsie YCTaHOBUBILHUECS, HOPMAaJIbHBIE IIEPEXOHBIE, aBapuiHbIE
YCTaHOBUBILIUECS, I10CJICABAPUITHBIE YCTAaHOBUBLINECS

Cratuyeckue, ITMHAMUYECKHE; aBapUIHBIE, TIEPEXOJHBIC

ABapuiiHble, 10aBapUMHbBIC YCTaHOBUBILNECS

ITocTostHHBIE, ITIEPEMEHHBIC

[TapameTpbl pexuMa dJIEKTPUUECKON CUCTEMBI:

1,U,P,Q,S,f
B,H,u
r,x,g,b, k.
R,L,C

AL, AU,Af

[TapameTpbl CUCTEMBL:

LU, f
B,H,u
r,x,g,b, k.
P,0O,S
AL, AU,Af

SJICMGHT, cxXeMa 3aMCIICHHUA KOTOpOro ITOKa3aHa Ha PUCYHKEC, 9TO:

s 1@

Peakrop

JIunus snexTponepenaun
Tpancdopmarop
Hcrounnk

Harpy3ska



QHGMCHT, cxeMa 3aMCIICHUA KOTOpOro ITIOKa3aHa Ha PUCYHKC, 9TO:
I -
1

Peakrtop

JInnus snexrponepenadu
Tpauchopmarop
I'eneparop

Harpy3ska

BJ'ICMGHT, cXeMma 3aMCIICHUA KOTOpOro IIOKa3aHa Ha PUCYHKE, 9TO:

Peaktop

JInnus snexrponepenaun
Tpancdopmarop
Hcrounuk

Harpy3ska

TouHbIe METO/IBI AJIS PEIIEHUS] CUCTEM JIMHEWHBIX alNreOpandyecKux ypaBHEHHM:
Meroas! XOp/, CEKYIHX,

Mertons! 3eitnens, npoctoit urepanuu, Axodu

Mertoast Kpamepa, ["aycca, oOpaTHoit matpuiisl, LU-paznoxenus
Meroasl HeroToHa, KacaTenbHBIX

Metonel Pynre Kyrra, Ditnepa

Merton 3elinens npuMeHsIeTcs JUIsl pEIIeHNUs:

TpaHCLEHAEHTHBIX YPaBHEHUN

Henuneitnpix anreOpanyeckux ypaBHEHUH

CucreM TMHEHHBIX aareOpanyecKux ypaBHEHUN
JuddepeHnmanbHbIX ypaBHEHUH EPBOTo MOpsAKa
JuddepeHnnanbHbIX ypaBHEHUH BTOPOTO MOPSIKA

JocTaTouHble yclioBHS CXOAMMOCTH MeToja 3eiaens s pemenus CIIAY:

n n
2
maxZ‘aU‘ >1,max2‘ocij‘ >1,4/Z‘aij‘ > 1
i - J "
Jj=1 i=1



n
2
mIaXZocl.j<1,maxZ‘ocij‘<l, Z‘ai.j‘ <1
j= =
[ ]
n n 2
miaxZocl.j>O,mjaXZocij>0,4/ a,,| >0
° Jj=1 i=l
n n 2
m?xZocij<0,mjaXZocij<0,./ a,;|l <0
° Jj=1 i=1
n n 2
mlaxZocl.j:O,mjaXZocij:O,J a,| =0
i=1

° J=1

Pemenus HeauHEeHHBIX ypaBHeHI/Iﬁ COCTOUT U3 CIICAYIOIIUX DTAIIOB:

Otnenenue KopHel, yTOUHEHHE KOpHEH
YTouHEeHHE KOPHEN, ONIPEACIICHUE HA CXOAUMOCTh
OTtnenenue KOpHEH, ONpeeeHUe Ha CXOAUMOCTh
Ornpezenenne Ha CXOIUMOCTh

HaxoxneHnue otpeska rae cXoauThest GyHKIUS

Jnst penieHrst HENMMHEWHBIX YPAaBHEHUM IPUMEHSAETCS CIEAYIOIINE METOIbL:
3eiinens, mpocToit urepauuu, Akoou

Kpawmepa, I'aycca, oOpaTHoii maTpuiibl, LU-pa3znoxenus

bucekuuu, npocroit urepauuii, Hetorona, xopa, cekymux

Pynre Kytra, Oiinepa

Knaccuueckuii, onepaTopHbIi

MGTOI[ 6I/IC€KIII/II/I MPUMCHACTCA OJId PCIICHUA:

JuddepeHunanbHbIX ypaBHEHUH
CucreM JIMHENWHBIX ypaBHEHUI
HenuuenHbIX ypaBHEHUN
CucreM HENMHENWHBIX ypaBHEHUI
TpancnopTHOi 3a1a4n

MeTton Xopx IpUMEHSETCS AJIs PELEHUS:
CucreM NTMHEWHBIX ypaBHEHUI
HuddepeHnmanbHbpIX ypaBHEHUM
TpancnopTHOi1 3a1a4n

HenunelHbpIX ypaBHEHUN

CucreMm auddepeHnnaibHbIX YpaBHEHUH

ToxaecTBeHHOE Hp606paSOBaHI/IC X = (P(X) MPUMCHACTCA B MCTOAC!

bucexmnm HeroTona
Xopn

IIpocroit nreparumn
Cexymumx

HocrarouHoe yciaoBUe CXOIUMOCTH MeToj1a HproToHa

7"(x)=0, f(x(o))+f”(x(0)) >0



VYcnoBus 3aBepLICHUs Ipoliecca UTEPaItu:

x> g

- xW1 = 0,001
x(k+1) _x(k) <g

x(k) _x(k+1) <g

x4 x @<

k+l
[To meTomy xopn x( +) BBIUHCTISIETCS 110 hopMyIie:

Lo _ o, L (=)

X +f’(x(k))
oo _IY)
. ()
- ()
oy _w__ S k
(k1) _ () f(b)(—f())c(k))(b x)
wn_ w____ I (") (2 =xt)

(k+1) _ ( (k))
dopmyna X =Qlx HUCIIOJIB3YETCS B METO/IC:

Herorona-bpoitnena
Cexymumx

IIpocTeix urepanui
Xopx

Bucexnun



(k) S (x(k))

(k+1) _

®opmyna X =x"' - ) (x(k) — x(k_l)) UCIIONIB3YETCSI B METOJIE:

f(x(k))—f(x(k_l)

Hrrotona
Cexymumx

[IpocTeix urepanui
Xopxa

buceknuu

I[J'ISI peIICHUSA CUCTEM HEJTUHEHHBIX ypaBHeHI/Iﬁ IMPUMCEHSAIOTCA METOABI:

[Tpocroii urepanuii, 3eiinens, Hetorona, Hetotona-Padcona
bucekuuii, xopa, Hetorona-bpoiinena

Kpamepa, ["aycca, oOpaTHoit matpuiibl, LU paznoxenus
Pynre Kytra, DOiinepa

Knaccuueckuii, onepaTopHbIii

Kpurepun onenku:

- OICHKA <«3a4TCHO» BBICTABJIAACTCA CTYACHTY, €CJIU CTYACHT OTBCTHII 0oJIbIlIE YeEM Ha

IMOJIOBUHY BOIIPOCOB TECTA;

- OLICHKA «HEC 3a4YTCHO» - €CJIU CTYJACHT OTBCTUJI HA ITOJIOBHUHY HJIM MCHBIIC BOIIPOCOB TCCTA.

7.3. OneHo4Hble cpeacTBa AJsl NMPOMEXKYTOYHOH aTTeCTALMH IO HTOraM OCBOCHUS

JUCIHHMILINHBI

7.3.1. Bonnpochbl K IPOMeKYTOYHOI aTTeCTAlNH

Cemectp 7
Ne
/i Bomnpocs! k 3a4ery
1 MopenupoBanue. [logobue siBnenuit (aOCOMOTHOE T101001E, TTOJIHOE 1O1001€e, HETIOTHOE
" | momobue, mpuOIMKEHHOE MTOI00He).
) Oduznyeckue Mojenu. (HaTypalibHBIC, KBa3WHATYypalbHBIC, MacIITa0HBIC, AHAIOTOBHIC
" | mozenn).
3. | Maremaruueckast MoJienb (aHATMTHYECKAs, YUCIICHHAs], IMUTAIIMOHHASI MOJIEIIH ).
4. | CnocoObl MATEMaTHYECKOTO OMUCAHMSI CTAIIMOHAPHBIX M TUHAMHYECKHX CHCTEM
5 OcHoBHBIE TpeOOBaHUA K MoOJEIsIM (aJeKBATHOCTh, TPOCTOTA, MMOTCHIIMAILHOCTb,
YHHUBEPCATHHOCTh, TOYHOCTh, 9KOHOMUYHOCTH).
6. Knaccudukanus marematudeckux mojenei (CTpyKTypHbIE MaTeMaTUYECKHUE MOJICIH,
(GYHKIIMOHATBHBIC MATEMATHYECKUE MOJICIIH )
7 brnouHo-uepapxudeckuii TOAXOJ K TPOEKTUPOBAHUIO MoJene (MHUKPOYpPOBEHbD,
MaKpOYPOBEHb, METAYPOBEHb ).
Jlenenue (QyHKIMOHATBHBIX MaTEMaTHYECKUX MOJelieil Mo crmocol0y MpeacTaBIeHUs
8. | CBOMCTB 00BeKTa (QHAIMTHYECKHE MAaTEMAaTHYECKHE MOJCIH, aJTOPUTMHYCCKHE
MaTEeMaTHYECKHE MOJIEITH, MMUTAITMOHHBIC MATEMAaTHUCCKUE MOJICIIH ).
9. [TpuHIIATIBI MO,Z[CJ'II/IpOBaHI:IH (mpuHIMN WHGOPMAIIMOHHON JOCTaTOYHOCTH, TPHHITUI
MHOKE€CTBEHHOCTH MOJICIICH.
10. | Ilpuntuniel MopenupoBaHusl (NMPUHIIMIT OCYIIECTBUMOCTH, TPHUHIIMI arperupoBaHMs,




Bomnpocsl k 3a4ety

n/n
IIPUHLINII TApAMETPHU3ALIUN).
1. VYcnoBusi, J1OCTOMHCTBA, HEIOCTaTKH, NPHUMEPbl  HATYpHOLO  MOJEIUPOBAHUS,
IIO0JIYHAaTYPHOT'O MOJEIUPOBAHUS
12. | Paznuna Mexxay HaTypHBIM U (PU3UYECKUM MOJIETHPOBAHUEM
13. | YcnoBus, ZOCTOMHCTBA, HEJOCTATKH, IPUMEPHI (PH3UUECKOTO0 MOJICITUPOBAHUS
14. | OGnacTh MaTEMaTHYECKOTO MOJICITUPOBAHHUSI.
15. | MaTtemMaTnyeckoe MOJIEIMPOBAHUE — KAK 3Tall JPYTMX BUAOB MOJEITUPOBAHMS
16. | MaremaTHuecKoe MOJICIMPOBAHUE — KAK CAMOCTOSATEIbHBIN BUJ MOJEIIMPOBAHHUS
17. | Pa3HOBHUOHOCTH MaTEMaTHUYECKUX MOECIIEN
18. | Mepapxus MaTeMaTHYECKUX MOAEIEH
19. | locTonHCTBA, HEAOCTATKH, IPUMEPHI MATEMAaTHYECKOIO MOAECIUPOBAHUS
20, MMUTalMOHHOE  KOMIIBPIOTEPHOE  MOJIEIMPOBAHUE  CIOXKHBIX  cucTeM. [lpumepsl
MPOrpaMMHBIX CpeJl HUMUTAIIMOHHOTO MOJEIUPOBAHMS
21. | Kpurepuu nogoOusi, onpeaenstonye moaoous
2. CriocoObl  ompenencHusi KputepueB monodus. IIpeoOpazoBaHus KpUTEpHEB IMOAOOUS.
JInHelHbIe U HETMHEWHBIE T10100U
3. IIpumepsl KpuTepues HOE[O6I/I$I anekTpuyeckux ueneil. [lpumepsl kputepueB noao0us
3JIEKTPOMArHUTHBIX MOJIEH
24. | Kpurepuu 31€KTpOJMHAMUYECKOTO 000Ul
25. | YcnoBus cozganust Mozesnei. OLieHKa aIeKBATHOCTH MOJIEIIN
26.
27. | O6paboTKa pe3yabTaTOB MOAECITUPOBAHUS
28. | OCHOBHBIE 3Tanbl MOACIUPOBAHUS
29, OcHOBHBIE METOJBl pEIICHUs 3aJad MOJEIUPOBaHUA. BbluMCIUTENbHBIE METOABI B
MOJIEJTMPOBAaHUY
30. | IlorpenHOCTH MOJEINPOBAHHUS
31. | Onenka 00ycIOBJICHHOCTH BBIYUCIUTENBHON 3a0a4uu
32. | KoHTpOab NpaBUILHOCTU MOJIENH
33 Marpuunas ¢opMa 3amuMcHd  CUCTEM YpaBHEHHUH, COCTaBIsIEMBbIX B Ipoliecce
MOJIEJTMPOBAHUS, BUJIbI MATPUI]
34. | Meton obparHoit maTpuilsl, hopmyinsl Kpamepa.
35. | Meton laycca.
36. | Meron npocToii UTEpalIUH.
37. | Meron 3eiiienst uisl pELICHNs] CUCTEM JIMHENHBIX YPABHEHUI.
38. | Meron 3eiaens sl pelICHNs] CHCTEM HEJIMHEWHBIX YPaBHEHHM.
39. | Meron HeroToHa.
40. | Merop Ditnepa.
41. | Merox Pynre-Kyrra.
42. | Cxemsl 3aMenieHys. PopMbl 3alMCH TAPAMETPOB IEKTPUUECKHUX CHCTEM.
43. | ®opMbI MATEMATHYECKOTO ONMHUCAHNS YCTAHOBUBIIHUXCS PEKUMOB YIHEPTOCUCTEM.
44. | Cucrembl ypaBHEHUH y3JIOBBIX HAIPSDKEHUN M METO/BI MX PELLICHUS.
45, CucTtemMbl HEIMHEWHBIX ypaBHEHUN OajaHCa MOIMHOCTH B TPUTOHOMETPUUYECKOU (opMme;
METO/Ibl UX PELICHHUS.
46. | Crenenu cBOOOIBI DJIEKTPUUECKUX CHCTEM.
47. | IloHATHS U YCIOBHSI JOKAJIBHOTO U II100aJIBHOTO SKCTPEMYMOB (DYHKIIHH.
48. | Matemartnueckasi pOpMyJIMpPOBKa 3a/1a4 Ha 0€3YCIOBHBIM U OTHOCUTENBHBIN SKCTPEMYM.
49. | Meron HeonpeAeneHHbIX MHOKHUTENEH Jlarpanxka.
50. | IlocTaHoBKa 3a/1a4il ONITUMU3ALIMN PEKUMOB S3HEPTOCUCTEM, METOJ] PELIEHMUSI.




7.3.2. Kputepun u HOpMbI OLEHKH

dopma
NMPoBeIeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKH
NMPOMEKYTOUHOI
arTecTallu
7 3auer «3a4TECHO» OO6yuaromuiicst Habpayi B CyMMe
(HaKOTUTETHHBIN 55-100 6annos.
6aJu1 1o uToram «HE 3aUTEHO» OO6yuaromuiics HaOpaji B cymme
MIPOXOXKICHUS 0-54 Gamnnos.

Kypca)




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (yueOHUK, ydeOHOE

KoJsimyecTBO B

Ne nocoodoue, yaeoHo- I'on HAY4YHOM
ABTOPBI, COCTABUTEIHN 3ar;iiaBue (3aroJi0BOK)
n/n MEeTOAHYECKOEe Mocodue, U3TAHUS oudamorexe /
NPAKTHKYM, JP.) HanmenoBanune 365C
1 | Akcénos M.U. MonenrpoBaHue 3JI€KTPOIPUBOJIA VY4eOHoe nocobue 2019 OBbC "ZNANIUM.
CoOM"
2 | Macrenanenko M.A., MoenrpoBaHu€e B 3JIEKTPOIHEPTETUKE VY4eOHoe nocobue 2018 3BC "IPRbooks"
Bopotnukos 1U.H., [Ilapunos
N K., Anuxyes C.B.
3 Hementnes 10.H., Tepexun KomnbrorepHoe MoaenpoBanue YyeOHoe nmocobue 2018 3bC "IPRbooks"
B. b., Ognoxomnsuios U. T'., AIEKTPOMEXAHUYECKUX CUCTEM
Pynesckuii B. M. IIOCTOSIHHOT'O ¥ IIEPEMEHHOI0 TOKA B CPELIE
MATLAB Simulink
4 | Tynux H. B. KomneroTepHOe MoienpoBaHue YuyebHoe nocobue 2019 OBbC "ZNANIUM.
COM"
8.2. JlonosinuTebHAS JIUTEpPATypa
Tun (yueOHuK, yueOHOE KoumnuectBo B
Neo nocodue, yuedHo- Ton HAYYHOH
ABTOpBI, COCTABUTEH 3araaBue (3aroJioBoK)
n/m METOaHYECKOe Iocodoue, U3JaHUS oudamorexe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
1 I'ypuna U.A MopenupoBanue JNEKTPOTEXHUYECKUX | y4eOHO-METOIUYECKOe 2014 3bC "IPRbooks"
YCTPOMCTB nocooue
2 | lNanmmankos 1O. T1. Hudposoe monenrpoBaHue MOHoOTpadust 2021 3bC "IPRbooks"

OJICKTPOMArHMTHBIX U
QJICKTPOMCXAHUYCCKUX NNEPCXOAHBIX
IMPONLECCOB B DJICKTPUUICCKHUX CUCTEMAX




8.3. Ilepeuyenb mnpodeccHOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbIX
cUCTEM

— Web of Science [DnexTpoHHBIH pecypc] : MyJIbTHAUCHMIUIMHAPHAS pedepaTuBHas Oa3a
nmanHbix. — Philadelphia: Clarivate Analitics, 2016. — Pexxum noctyma : apps.webofknowledge.com.
— 3ari. ¢ 3KpaHa. — S3. pyc.,aHru.;

— Scopus [DnekTpoHHBIH pecypc]| : pedepatuBHas O6aza maHHbBIX. — Netherlands: Elsevier,
2004. — Pexum noctyna : scopus.com. — 3aril. ¢ 3Kkpasa. — 3. pyc., aHri.;

— Elibrary [Onexrponnsiii pecypc| : HayuHas syeKTpoHHas Ombnmoreka. — Mocksa : HOB,
2000. — Pexxum nocryna : elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHriL.;

— Springer Link [DnextponHsiii pecypc] : [0a3a mamnbix].— Switzerland: SpringerNature,
1842. — Pexxum nocrtyna : link.springer.com. — 3ari. ¢ skpana. — 3. aHrin.;

— Science Direct [DneKTpOHHBIN pecypc]| : KOJUICKIHS JJICKTPOHHBIX KHHUT U3JaTEIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum noctyma : sciencedirect.com. — 3ari. ¢ 3kpaHa. —
SI3. aATN.;

— Cambridge university press [DneKTpoHHBI pecypc] : >KypHadbl HU3JATENbCTBA. —
Cambridge: Cambridge university press, 2018 . — Pexxum moctyma : cambridge.org. — 3arm. ¢
3KpaHa. — 3. aHrm.;

— NEICON [2nexTpoHHBIH pecypc] : aneKTpoHHas HHGOpMAIHs : apXUB HAYYHBIX KyPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

8.4. IlepeueHb NPOrpaMMHOro odecnevyeHus

Ne Hanmenosanue IO PexBU3HTHI Aorosopa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JefcTBUS — OECCPOUHO;

koHTpakT Ne 1653 or 14.12.2018, cpok
JIeficTBUSL — 6ECCPOUHO

2 | Office Standard: noroeop Ne 690 or 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JefcTBUS — 6eCCpOUHO
AcademicEdition
3 | MATLAB & Simulink Horoop Ne 652/2014 ot 07.07.2014r.,
CPOK JIEHCTBHSI - 6€CCPOUHO
4 | Mathcad Education - University Edition KonTpakt Ne 469 ot 05.06.2020 r.), cpok
Subscription (25 pack) JENCTBHS - OECCPOUHO
5 | Mirapolis Human Capital Management JTUIEH3UOHHBIA  joroBop Ne 614 ot
20.06.2023, cpok  jaedcTBUS < — 7O
31.12.2023

8.5. Onucanne MarepHaJIbHO-TEXHHYECKON 0a3bl, HEOOXOAUMOM /ISl OCYLIECTBJICHHUS
00pa3oBaTeIbHOIO NMpouecca Mo JUCIUIIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1200pPATOPHIi, MACTEPCKHUX U

Ne Ap. 00BEKTOB /1JIsl NPOBEICHUS

n/m | NpPaKTHYeCKUX U Ja00paTOPHbIX 3aHATHI,
MOMELIEeHUH VI CAMOCTOATEILHOMN

padoThl 00yYarommxcs (HoMep ayaAuTOPUH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

Aynutopus BeO-KOH(EpEHIIHIA. Cron npernogaBaTeIbCKUA, YKpaH
1 | Yuebnas ayauropus Aisi IPOBEICHUS TEJICBU3UOHHBIN, POYTEP, CTOMKA IS
3aHATHN JEKIUOHHOTO THIIA. TEeJIEBU30pa, BeO.Kkamepa, TpaHCIapaHT-




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00OpaTOPHii, MACTEPCKUX H
Ap. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX M JIA00PATOPHBIX 3aHATHIA,
MOMeIeHUH JJI51 CAMOCTOATENbHOM
padoThl 00yyarommxcs (HoOMep ayJAUuTOPH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

Y4eOHast ayTuTOpUs ISk IPOBEICHIS
3aHATUN CEMUHAPCKOTO THIA.
Y4eOHast ayTuTOpUs I KYpCOBOTO
MIPOEKTUPOBAHHUSI (BBITIOJHEHHS KyPCOBBIX
pabor).

VYyeOHast ayTuTOpus AJIsl IPOBEACHMUS
TPYNIOBBIX U WHAUBUIYAIbHBIX
KOHCYJIbTAINH.

Y4eOHast ayTuTOpUs ISl IPOBEACHHUSI
3aHATUNA TEKYIIEro KOHTPOJIS U
IPOMEXYTOUHOM arrectanuu. (3-705)

MEPETSKKA, IUPMa, HAYITHUKH,
KOMIIBIOTED € BBIXOAOM B MIHTEpHET

Aynuropus BeG-KOH(pEpeHIIUH.
VY4ebHas ayTuTOpHs ISl TIPOBEICHHS
3aHSTHU JEKIIMOHHOTO THIIA.
VY4eOHas ayTuTOpHs I TIPOBEICHUS
3aHATUNA CEMUHAPCKOTO THIA.
VYyebHas ay1uTopus i1 KypcOBOTO
MIPOEKTUPOBAHHUS (BBITOTHEHHS KyPCOBBIX
pabor).

VYuebHas ayIuTopus Ui IPOBEICHHS
TPYNIOBBIX U WHIAUBHUIYATbHBIX
KOHCYJIbTALIUH.

VY4eOHas ayTUTOpHS ISl IPOBEICHUS
3aHATUI TEKYIIEro KOHTPOJIS U
IPOMEXYTOUHOM arrectaiuu (9-405)

Cron npenogaBaTeabCKUil, SKpaH
TEJIEBU3UOHHBIN, POYTEP, CTOMKA IS
TeneBu30pa, Beb.kamepa, TpaHCIapaHT-
NEepEeTsKKA, IUPMa, HAYIIHUKH,
KOMIIBIOTEP C BBIX010M B MIHTEpHET.

[Tomemienue sl CaMOCTOSATENBHON PabOTHI
obOyuvaroruxcs (I'-401)

CTOJ'ILI, CTYJIbS, KOMIIBOTCPBI

[Tomemienue asi cCaMOCTOSITENIBHOW PaOOTHI
obyuatomnuxcs (C-916)

CTOJ'II)I, CTYJIbsA, KOMIIBIOTCPEI
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