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PaGouas mporpamMmma AuCUMILTUHBI cocTaBiieHa Ha ocHoBaHUU @I'OC BO u yyeOHoOro 1ana
HaIpaBJICHUs TOATOTOBKU
13.03.02 D5eKTpOIHEPTreTUKa U 3JIEKTPOTEXHUKA

Cpok neiicTBus padoueil mporpaMMsbl AMCUMIIMHBI 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acenanuu kadenps
«DIIEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mporokon 3acenanust Ne 2 ot «12» cenra0ps 2018 r.).



1. Ileaib 0CBOEHUA TUCHUIIUHBI

Ies1b 0cBOCHMSI JUCUMITIIMHBI — COPMHUPOBATH y OaKalaBpOB YMEHUS M HABBIKU CO3JJaHUS U
aHaM3a MaTeMaTHYECKUX MoJieNel; chOopMHUpPOBATh 3HAHUS O (POpMaxX MATEMaTHUYECKOTO OMMCAHUS
YCTQHOBUBIIMXCS PEXKHMMOB SHEProCHUCTEM, CIOCO0ax 3aJaHusl MCXOJHOM HMHMOpMAIMH,
ITOpUTMAax PEIICHUs CUCTEM YPABHEHUM, aITOPUTMaX PEIICHUs ONTUMU3ALIMOHHBIX 3a/auy.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICI_II/IHJII/IHLI U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTcs1 JaHHas JUCHHUIIIIMHA:
(((DI/I3I/IK3>>, «Bricmras MaTreéMaTHukay, «TCOpeTI/ILIeCKI/Ie OCHOBBI JJICKTPOTCXHUKHU), ((9J'ICKTpI/ILIeCKI/IC
MalIuHBI», ((3JI€KTpOMaI‘HI/ITHBIe n SJICKTPOMCXAHUYCCKUC MNEPCXOAHBIC IMPpONLECCChI B
OJICKTPOSHEPIrE€TUICCKUX CUCTEMAX).

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

BBIMTYCKHOM KBaTU(UKAIMOHHON paOOTHI.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U HNuagukaropbl
KOHTPOJINpYyeMble JOCTHKEHUS I[lnannpyemble pe3ybTaThl
KOMIIETEeHIIMH KOMIIeTeHIH i o0yueHust

(Ko 1 HAMMEHOBAHUE) (Koa 1 HAMMEHOBaHUE)

[1K-1 Cnocoben
y4acTBOBATh B
NPOEKTUPOBAHUU CUCTEM
AIIEKTPOCHAOKEHUS
00BEKTOB

[TK-1.1 BemomnsieT coop
Y aHAJIM3 TaHHBIX JUIs
IIPOEKTUPOBAHUS CUCTEM
INEKTPOCHAOKEHHS
00BEKTOB

3HaTh: OCHOBHEIE KOMIIBIOTCPHBIC
pOrpamMMbl MOJEITUPOBAHUS
AJIEKTPOIHEPTETUIECKUX OOBEKTOB U
CUCTEM

VYMeTh: NCTI0JIB30BaTh TEXHOJIOTHH
MOJIEJTUPOBAHUS
AJIEKTPOIHEPTETUIECKUX OOBEKTOB U
CUCTEM C LEJIbIO TPOBEACHUS
YUCJICHHBIX YKCIIEPUMEHTATBHBIX
HCCIEIOBaHUMN

Bnanerb: oCHOBHBIMU METOJAMH U
IPUEMaMHU UCCIIE0BATEIBCKON U
MIpaKTU4YEeCKON paboThI B 001aCTH

MOJCIIMPOBAHUS C TIOMOIIBIO ITPOTpaMmM

MathCAD u MatLab

[TK-3 Cnocoben
NPUMEHSTH 3HAHNE
0COOCHHOCTEM
XapaKTePUCTHUK DJIEMEHTOB
AIIEKTPUIECKUX CETEeH,
Croco0O0B MTPOU3BOJICTBA U
UCTIOJIb30BaHUS
ANEKTPUYECKON SHEPTUH B
npodecCuoHaNBHOM
JIESITSIIBHOCTH

[1IK-3.4 JlemoHCTpHpYET
3HaHHUE COBPEMEHHBIX
MH(POPMAaIMOHHBIX
TEXHOJIOTHI NPU PEILICHUH
3a/1a4 B
npodecCuoHATBHON
JESATEIbHOCTH

3HaTh: OCHOBHBIC METOAbI O6pa6OTKI/I
OKCIICPUMCHTAJIBHBIX BEJIMUYNH

YMeTh: IPUMEHATh HOPMATHUBHBIE
JIOKYMEHTHI B CBOEH 00J1acTH,
o0pabaThiBaTh, aHATH3UPOBATH U
MIPEJICTABIIATh PE3yIbTaThl H3MEPEHU,
OIICHUBATH JOCTOBEPHOCTH PEIICHHUIA,
TIPUHUMAEMBIX 10 MX Pe3yIbTaTaM

Bnanets: HaBbIKamMu paboTHI ¢
MH(OPMAIIMOHHON TEXHUKON




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
CO3JaHMUs MaTeMaTHYECKOM
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 aI€KBaTHOCTU
MOJIEJIH.

MaTEMaTU4YCCKasia

3auer

IIp.

Ornpenenenue 3KBUBAJIEHTHOT'O
CONPOTHUBIICHUSI PA3BETBICHHOW LENU C
IIOMOIIBIO KOMITBIOTEPHOU u
MaTEMaTHYECKON MOJEIIN.

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

Otuer o
[IPaKTUYECKON
pabore

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
YCTaHOBUBIIUXCS 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

IIp.

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
MPAKTUYECKOU
pabote

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

96

KoHTpois

8,65

ITA

Cpaua 3auera

0,25

Hroro:

108




5. O0pa3oBaTebHbIE TEXHOJIOTHU

Jlisi  OIEeHKM 3HAaHWM, YMEHMS M ypPOBHSI NPOPECCHOHATBHBIX KOMIICTCHIIUH,
nproOpeTaeMbIX BBITYCKHHKOM B IIPOLECCe H3Yy4YeHMsI JUCLUILIMHBI «MoOAeIpoBaHUE CUCTEM
AIIEKTPOCHAOKEHHUS», UCTIONB3YIOTCS TEXHOJIOTHU TPAAULIMOHHOTO 00yUeHUS:

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

e [lpakTHyeckue 3aHATHUSA C 3aKPEIUICHUEM TEOPETUYECKOr0 MaTepHaa; BBIIIOJHEHUE 3a1aHUs

B COOTBETCTBHM C MHCTPYKLMSAMU M METOJWYECKMMM YKa3aHMSIMH IIPEIOJaBaTellsd, IOJIy4YeHUe
pe3yJibTaTa;

e IIpoBenenue paznuuHbIX HOPM CAMOCTOSATENBHONU pabOThI, KOTOpPask BKJIFOYAET MOJTOTOBKY

K JICKIIMOHHBIM U MPAKTUYECKUM 3aHATHSAM: KOHCIIEKTHPOBAaHUE, MPOPAOOTKY KOHCIIEKTA JIEKIIHH,
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 yKa3aHus MO MOJATOTOBKE K JIEKIIMOHHBIM 3aHATHSIM.

B xome nexkuuil paccMaTpuBarOTCs OCHOBHBIE IIOHSATHSL TEM, CBSI3aHHbIE C HUMH
TEOPETUYECKHUE U MPAKTUIECKHUE MTPOOIEMBI, TAIOTCS PEKOMEHIAIMH [Tl CAMOCTOATENBHON paboThI
U TOATNOTOBKE K MPAKTUYECKMM 3aHATUAM. IloaToMy wu3yueHue JUCHMIUIMHBI TpeOyer
CHCTEMaTHYECKOTO M TIOCJIEOBATEIHHOTO HAKOIJICHUS 3HAHWW, CJIEJOBATEIbHO, IPOITYCKH
OTJENBHBIX TEM HE MO3BOJIOT INIyOOKO OCBOMTH INpeamer. OOydarouumcs HEoO0XO0AUMO: Mepes
KaXIOM JIEKIMeH MpocMaTpuBaTh pabouyr0 MporpaMMmy TUCIHHIUIMHBI, €€ OCHOBHBIE BOIIPOCHI,
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 UCTOYHHKAM.

6.3. Meroanyeckue yka3aHHs MO MOJTOTOBKE K MPAKTUYECKUM 3aHATHUSIM.

B Xoze mpakTHYeCKUX 3aHATHHA YrIyOISIOTCS M 3aKpEeIUIIOTCS 3HAHUS OOYYarOIUXCs 110
psily PacCMOTPEHHBIX Ha JICKIUSAX BOIPOCOB, 3HAHMUN IO IMPOBEACHUIO 3KCIIEPHUMEHTA, CHITHUIO
noka3aHuii ¢ mpuOopoB. Ha mpakTHUecKuX 3aHATHUAX Pa3BHBAIOTCA CIIOCOOHOCTH HCIOIB30BATh
COBpEMEHHbIe HH(GOpPMAIIMOHHbIE TEXHOJOIWH, YOpPaBIATh HHMOpMAIMed ¢ NpUMEHEHHEM
NPUKIIAJHBIX TPOTPaMM; HCIIOJIB30BaTh CETEBBIE KOMIBIOTEPHBIC TEXHOJOTHH, 0a3bl MaHHBIX H
HaKeThl MPHUKIAJHBIX TNPOAYKTOB. [Ipy TOArOTOBKE K NPAKTUYECKUM 3aHATUAM KaKJbIHA
00yJaronuics JOJKEH:

— U3Y4YUTh PEKOMEHIOBAHHYIO JIUTEPATypy;

— M3YYHTh MaTePHAJIbI JICKIINH;

— MOATOTOBUTH OTBETHI HA BCE BOIIPOCHI [0 N3y4aeMON TeMe;

— MOJATOTOBUTh U OPOPMUTH OTYET IO MPAKTUYECKOU padoTe.

B mporecce NOAroTOBKY K MPaKTUYECKUM 3aHATUSAM 00yJaroIUecss MOTYT BOCIIOIb30BATHCS
KOHCYJIbTAIIMSIMA TIPETOIaBaTeIIsl.

6.4. CamocrosTenbHas paboTa BKIIOYAET B c€0s BHINOJIHEHHE PA3JIMYHOTO Poja 3aJaHuil U
CaMOCTOSITENIbHOE M3YYEHHE TEOPETHMUYECKOTo MaTepHasia Mo ydeOHHKaM U y4eOHBIM MOCOOMSIM C
MOJArOTOBKOM K NMPakTHYECKUM 3aHATHAM. KOHTpOJIb caMoCcTosATeNnbHON paboThl 00yJaromuxcs Haj
IpOrpaMMOIl Kypca OCYILECTBIISIETCSI B XOJ€ NPAaKTUYECKMX 3aHATHH (YCTHBIM OIpOC, perieHue
3aja4, MyOJIMYHOE BBICTYIICHHE C IOKJIAJOM IO BEIOpaHHOM TeMe, TECTUPOBAHHE).



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Koa koHTpO/IMpYyeMOil KOMIIETeH MU HaumenoBanmue
Cemectp
(UJIM ee 4YacTH) OLIEHOYHOI'0 CPeJACTBA
9 [K-1 Bompocsr k ax3ameny Ne 1 — 60
[TpakTrueckue padboTer No 1,2
9 [1K-3 Bompocsr k 3x3ameny Ne 1 — 60
[TpakTraeckue padboTer No 1,2

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUuaJibl, He()ﬁX()}II/IMLIe AJIA TEKYLIECT0 KOHTPOJIsA

7.2.1 IlpakTHuyecKHe 3aIaHUSA
(HaumeHOBaHUE OYEeHOUHO20 Cpedcmsa)

OrnpeznenieHne HSKBUBAJICHTHOTO CONPOTHUBIICHHS PA3BETBICHHOM LEMNU C IOMOIIbIO
KOMIIBIOTEPHON M MaTEMaTUYECKON MOJIeNIH. PacueT TOKOB M HANPSHKEHUHN B SJIEKTPUUYECKOM
LEMU TOCTOSIHHOTO TOKA C MOMOIIbI0 KOMITBIOTEPHOW U MaT€MaTUYECKOW MOJIEIIN;
OrmpezesieHe HKBUBAJCHTHOTO COINPOTHUBJICHHUS PA3BETBICHHOM LIE€MH, COJEpKallen
pPEaKTUBHBIE 3JIEMEHTHI C MOMOILIBIO KOMIIBIOTEPHOW M MaTeMaTH4eckoil monenu. Pacuer
TOKOB M HaIPSKEHUI B AJIEKTPUYECKON LEMU MEPEMEHHOIO C MOMOIIBK KOMIBIOTEPHON U
MaTeMaTU4eCKOU MOJEIIH.

KpaTlcoe OMUCAHUEC U PETrVIAMEHT BbBINNOJHCHUS
3aHaHI/I€ BBITIOJIHACTCSA ITHCHbMCHHO. OIIGHI/IB&GTC?I MMPaBHUJIIbBHOCTL BBLINIOJIHCHUA 3adaHUA U

KOJIMYCCTBO AOITYHICHHBIX OIINOOK IIpU OTBCTEC HA KOHTPOJIbHBIC BOIIPOCHI.

Kpurepun onenkmn:
- OTMETKa <«3a4TE€HO» BBICTABISETCA OOYyYaroOIEMyCsl, €CJIM IPAaKTUYEeCKOEe 3aJaHue

BBITIOJIHCHO ITPABUJIBHO HUJIW BBIITOJIHCHA C HE3HAUYUTCIIbHBIMU OI_HI/I6K3.MI/I;

- OTMCTKAa «HE€ 3a4TCHO)»» BBICTABJIACTCA 06yqa101ueMyC$[, €CJIM MPAKTHYCCKOC 3aJJaHUC HE

BBITIOJTHEHO H/WITH AOMMYIICHBI FPYGLIG OIIMOKH B OTBETaX Ha KOHTPOJIBHBIC BOIIPOCHI.

7.2.3 Tunosbie TeCTOBHIE 3AJAHUSA

3J'ICKTp03HCpFCTI/I‘-ICCKaSI CucCTemMa 9TO:

e Uacte »sHeEprocucreMbl, KOTOpas COCTOMT W3 3JEKTPOCTAHIMI, »3JIeKTpoceTe u
OTpeOUTENEH IMEKTPOIHEPTUH, CBSI3aHHBIX MEKIY COO0H

e DHeprocucremMa, KOTopas COCTOMT M3 TEIUI0NIEKTPOCTAHLIUMN, TEIUIO- U AJIEKTPOCETEN, U
noTpeduTeneil, Tero- 1 AMEKTPOIHEPTHH, CBA3AHHBIX MEXKAY COO0M

e UacTte »sHeprocucTeMbl, KOTOpas COCTOMT M3 TEIUIOLEHTpald, TeIIoceTed U
NMoTpeOuTeNeH TeTuIa, CBI3aHHBIX MKy COO0M

e DijeKkTpuyeckas 1elb, COCTOsIIAs M3 TreHeparopa, TpaHchopmaropa, JIDII wu
notpeduTenei

e YacTb DSHEProcUCTeMbl, KOTOpas COCTOMT U3 TeHepaTopa, TpaHcdopmaropa M
norpedureneit

CylecTBYIOT CIAEAYIOIINE PEKUMBI IIEKTPUUECKOU CUCTEMBI:

® HOpMaJ'IBHHe YCTAaHOBUBIIHECSA, CTATUYCCKUEC, TUHAMUYCCKHC



e HopmanbHble YCTaHOBUBIIUECH, HOPMAaJIbHbIE [IEPEXOHBIE, aBapuiHbIE
YCTaHOBUBILUECS, I10CIICABAPUIHBIE YCTAHOBUBIINECS

e (Craruueckue, JMHAMUYECKUE; aBapUHHBIE, IEPEXOIHbIE

e ABapuliHble, J0aBapUITHbIE YCTAaHOBUBIINECS

e IlocrosHHBIE, IEPEMEHHBIE

[TapaMeTpsl peKuMa JIEKTPUICCKON CUCTEMBI:
1,U,P,QO,S,f

B,H,u

r,x,g,b, k.

R,L,C

AL, AU,Af

[TapameTpsl CHCTEMBI:
1,U,f
B,H,n
r,x,g,b, k.
P,0O,S
AL, AU, Af

3JICMCHT, cxeMa 3aMCIICHUA KOTOpOro IIOKa3aHa Ha PUCYHKC, 9TO:

1@

Peakrop

JIunus snexrponepenadu
Tpancdopmarop
Hcrounuk

Harpy3ska

SJ'ICMCHT, cxXeMa 3aMCIICHUA KOTOpOro ITOKa3aHa Ha PUCYHKEC, 9TO:
r X
1

e Peaktop
e JIunHuA 3yIeKTponepesadn
e Tpancdopmarop



e ['eneparop
e Harpyska

DnemeHT, cxema 3aMeIleHHs KOTOPOTO II0Ka3aHa Ha pHCYHKE,

r_ X r X_
] i | n H

Peakrop

JInnus snexrponepenadn
Tpauchopmarop
Hcrounuk

Harpyska

Tounbie MeTOABI IJIS PCUICHUA CUCTEM JIMHEHHBIX aﬂre6pa1/1qec1<I/IX ypaBHeHHfII

e MeTo1bI XOp, CEKYIIHX,

e Metoub! 3eiiens, IpoCcToi uTepamnuu, SIkoou

e Meronsl Kpamepa, ['aycca, o6patnoit matpuiisl, LU-pa3noxeHus
e Meroabsl HeroTOHA, KacaTenbHBIX

e Merons! Pynre Kyrra, Diinepa

Merton 3eliens npuMeHsIeTCs Uil pEIIeHUs:
TpaHCLIEHAEHTHBIX YPAaBHEHUN

HenuneinpIx anreOpandeckux ypaBHEHUH

CucreM TMHEHHBIX aaredpanyecKux ypaBHEHUN
JuddepeHnmanbHbIX ypaBHEHUH EPBOro MopsiaKa
JuddepeHunanbHbpIX ypaBHEHUM BTOPOTO MOpsKa

JlocTatounbie yCIOBHS CXOAUMOCTH MeToa 3eitaens mis pemenus CJIIAY:

maxz a,; >1,max’2‘aij‘>1, Z‘ocl.j‘z > 1
=

maxZocij <1,maxi‘ocl.j‘<1, Z‘a..
=

n
maXZoc..>O,maXZoc..>O, a..| >0
=

<1

ik

n
maxZoc..<O,maxZa..<0, a.| <0
=

n
maxZoc..zo,maxZa..z , o..| =0
=

Pelienust HEMMHEMHBIX YpPaBHEHUN COCTOUT U3 CIECAYIOIIMX 3TAMOB:
e OrtaeneHnue KOpHEH, yTOUHEHHE KOPHEN

9TO:



e VYTOYHEHHE KOPHEH, ONIPEACIICHUE HA CXOAUMOCTh
e OtaeneHne KOpHEW, ONPEEICHUE Ha CXOAUMOCTb
e OmnpeneneHre Ha CXOIUMOCTh

e Haxoxnenue oTpeska rje cxoauTbes QyHKIus

[l perieHust HEMMHEWHBIX YPABHEHUN IPUMEHSETCSA CIAEAYIOIHUE METOBI:
e 3eiinens, mpocToit utepamnuu, Akoou
e Kpamepa, ['aycca, o6parHoii matpuiibl, LU-pasznoxeHus
e buceknuu, npoctoii urepanuii, Hptorona, Xxopa, CeKymmx
e Pynre Kyrra, Diinepa
e Kilaccuyeckui, OnepaTopHbli

MCTOZ[ 61/IC€KI_[I/II/I MPUMCHACTCA OJI PCILICHUA:

JuddepeHnanbHbIX YpaBHEHHHA
CucreM JIMHEWHBIX ypaBHEHUI
HenuHueliHbIX ypaBHEHUN
CucreM HEJIMHEWHBIX ypaBHEHUI
TpancnopTHO# 3a1a4n

Merton XOopa IpUMCEHACTCA IJIA PCUHICHUA:

CucreM NMHEWHBIX ypaBHEHUN
JnddepeHInaTbHBIX YpaBHCHHIMA
TpancnopTHO 3a1a4n

HenuHueliHbIX ypaBHEHUN

CucreMm auddepeHnnaibHbIX YpaBHEHUH

ToxaecTBeHHOE npeo6pa30BaHHe X = (P(X) MMPUMCHACTCA B MCTOAC!

bucexnnn HeroTona
Xopnx

IIpocroi urepanuun
Cexymmx

I[OCTaTOqHOG YCII0BHUE CXOAUMOCTHU METOda HreroTouna

f”(x);tO,f(x(o))+f"(x(0))>0

f”(x);tO,f(x(o))+f"(x(0))<0
f”(x)¢O,f(x(o))+f”(x(0))>l

. f"(x) =0, f(x)+f”(x) >0
f”(x);tO,f(x(o))+f”(x(0))<l

VYcoBus 3aBepLICHUS poIiecca UTEPaIHu:

X(k+1) —X(k) > &

‘x(’”” —x(k)‘ - 0,001



L) _ 0] < g
)] <

S

k+1
ITo merony xopa x( ) BBIYHCIISIETCS 110 hOopMyIIe:

L _ o, (x(k))
: ()
T ))

T
g

o () .
pMmyna X Ol x UCIIONB3YETCS B METOJE:

Herorona-bporinena
Cexymmx

IIpocTeIx urepanun
Xopna

bucexkmuu

(k) _ U (x(k))

(k+1) _
B f(x(k))—f(x(kl)

Do ( ()) _ (kl)) .
pMmyna X ) X X HMCIIOJIL3YCTCSI B MCTOJAC:!

HreroTona

Cexymumx

IIpocTeix urepanui
Xopa

bucexiuu

Jns pemenns cuCTeM HEJTMHEWHBIX YPaBHEHNUN MPUMEHSFOTCS METO/IBI:

[Tpocroii urepanuii, 3erinens, Hetorona, Hetotona-Pagcona
bucekuuii, xopa, Hetorona-bpoiinena

Kpamepa, ['aycca, obpaTHoit matpuubl, LU pa3noxenus
Pynre Kyrra, Ditnepa



e Kiaccuueckuil, onepaTopHbIii

Kpurepum ouenku:

- OLICHKa <«3BadYTCHO» BBICTABJIIACTCS O6yLIaIOH_I€MYC5I, €CJIn O6y‘laIOH_[I/II\/'IC$I OTBETHUJ OOJbIIE

YeM Ha [TOJIOBHHY BOIIPOCOB TECTa;

- OOCHKa «HE€ 3a4TCHO» - €CJIU O6yanOIHHﬁCﬂ OTBCTUJI HA ITOJIOBUHY HWJIKM MCHBIIIC BOIIPOCOB

TecTa.
7.3. OneHo4Hble cpeacTBa AJs NPOMEXKYTOYHOH aTTecTAllMU 10 HTOraM OCBOCHUS
AUCHHUILIMHBI
7.3.1. Bonnpochl K IPOMEKYTOYHON aTTecTAlu
Cemectp 9
u/n Bomnpocsl k 3K3amMeny
1. | DnekTposHepreTnyeckasl CUCTEMa.
2. | Pexxumbl 371€KTPUYECKON CUCTEMBI.
3 Monenuposanue. [lomobue sBiieHnit (aOCOTIOTHOE MOA00HUE, TIOTHOE MO00UE, HETIOTHOE
" | mogobue, mpuOIMKEHHOE TOI00HE).
4 QOwusnueckue Mozenu. (HaTypalbHble, KBa3MHATypallbHbIC, MacIITaOHbIC, AHAJOTOBBIC
" | Mmogenn).
5. | Maremaruueckast MoJienb (aHAIMTHYECKAs, YUCIICHHAs], UMUTAIIMOHHAS] MOJIEIIH).
6. | CnocoObl MaTEMaTHYECKOTO ONMMCAHMS CTAIIMOHAPHBIX U AUHAMHYECKUX CUCTEM
7 OcHoBHBIE TpeOOBaHUA K MOJEISIM (aIeKBaTHOCTh, MPOCTOTA, MOTEHIMAIBHOCTD,
YHHUBEPCAIbHOCTh, TOUHOCTh, 3KOHOMHUYHOCTB ).
8. | Knmaccuduxarms marematndyeckux moaeneit (CTpyKTypHbIe MaTeMaTHYECKHE MOJIEIH )
9 Knaccupukanus wmarematudyeckux wmojene (DyHKUMOHAIBbHBIE MaTeMaTUYeCKue
" | Mmogenn).
10. bnouHo-nepapxuueckuii MOAXOA K TMPOEKTHUPOBAHUIO Mojenell  (MHUKpPOYpOBEHD,
MaKpOypOBEHb, METAYPOBEHB).
Jlenenne (QyHKIMOHAIBHBIX MaTEeMaTHUYECKUX MOJeNiell Mo crnocol0y MpeAcTaBiIeHus
11. | cBOMicTB 00BEKTa (aHATUTHYECKHME MaTEeMAaTHYEeCKUE MOJENH, aJTOpUTMHUYECKUE
MaTeMaTUYeCKHUe MOJIEIH, UMUTAIIMOHHbIE MATEMAaTHYECKHE MOJIEIIN).
12. | Ilpuniunel MoaenupoBaHus (IPUHIUT HHPOPMAITMOHHOM TOCTATOYHOCTH).
13. | IlpuHImnel MoieIMpoBaHusl (IPUHIIMI MHOKECTBEHHOCTH MOJIeIEN).
14. | IlpuHUMIIBEI MOJIEAMPOBAHMS (PUHILIMUI OCYIIECTBUMOCTH, IPUHIIUII arPETUPOBAHUS).
15. | I[lpuHuunel MmoieaupoBanus (IPUHILIMI TAPAMETPU3ALINN).
16. | YcnoBus, TOCTOMHCTBA, HEAOCTATKH, IPUMEPHI HATYPHOT'O MOJIETUPOBAHUS
17. | YcnoBust, 1OCTOMHCTBA, HEAOCTATKH, IPUMEPHI OJYHATYPHOTO MOJIETMPOBAHUS
18. | Paznuna Mexxay HaTypHBIM U (U3HYECKUM MOJIETHPOBAHUEM
19. | YcnoBus, JOCTOMHCTBA, HEJOCTATKH, TPUMEPHI (PU3UUECKOT0 MOJICITUPOBAHUS
20. | O6nacTh MaTEMaTHYECKOIO0 MOIETUPOBAHUSI.
21. | MaremaTuueckoe MOJIETMPOBAHUE — KAaK 3Tall APYTUX BHJIOB MOJEIUPOBAHUS
22. | MareMaTH4ecKoe MOJIEIMPOBAHUE — KAK CAMOCTOSATEIbHBIN BUJ MOJEINPOBAHHUS
23. | PasgoBuIHOCTH MaTeMaTUUECKUX MOJEIEH
24. | Vepapxus MaTeEMaTHYECKUX MOJENEH
25. | JlocTtonHCTBA, HETOCTATKU, TPUMEPHI MATEMATHYECKOTO MOACIMPOBAHUS
26. | IMUTalMOHHOE  KOMIIBIOTEPHOE  MOJEJIMPOBAHHUE CIOXKHBIX  cucteM. Ilpumepsl




MPOTrPaMMHBIX CpeJl UMUTAIIMOHHOTO MOJEIUPOBAHMS
27. | Kpurepuu nogoOusi, onpeaenstonue moaoous
28. | Crioco0bl onpeiesieHusi KpUTEPUEB MOI00HS.
29. | IIpeoOpazoBaHusi KPUTEPHUEB TOTOOMS
30. | JIunelinple ¥ HEIUHENHBIE TOLO0ONS
31. | Ilpumepsl KpUTEpUEB MOAOOHUS IICKTPUICCKUX IICTICH
32. | Ilpumepsl KpUTEPHUEB MOAO0MS AIEKTPOMATHUTHBIX MOJICH
33. | Kpurepuu 3J1eKTpOAMHAMUYECKOTO OI00USI.
34. | YcaoBud co3naHus MoJeen
35. | OueHka aieKBaTHOCTH MOJIETHU
36. | O6paboTKa Pe3ynbTaTOB MOJICTUPOBAHMS
37. | OcHOBHBIE ATaNbl MOJEIUPOBAHUS
38. | OcHOBHBIE METO/Ib] PELIEHHUS 3a/1a4 MOJEIMPOBAHHUS
39. | BoluncnuTenbHbIe METOBI B MOJICTUPOBAHUU
40. | IlorpemHoctTy MOJIEIMPOBAHUS
41. | Onenka 00ycIOBIEHHOCTH BBIYUCIUTENLHON 3a/1a4H
42. | KoHTpoJib IPaBUJIBHOCTH MOJEIU
43, Matpuynas Qopma 3amMcu CUCTEM YpaBHEHMI, COCTaBIsieMBIX B IpoIlecce
MOJICJIMPOBAHUS, BUJIbI MaTPHUII
44. | Mertog obpaTtHoii MaTpuiibl, popmyssl Kpamepa.
45. | Merop I'aycca.
46. | Meroa npocToil UTepaluu.
47. | Meron 3eiiiens A pelieHusl CUCTEM JIMHEHHBIX YPaBHEHUI.
48. | Meron 3eiinens as pelieHUs] CUCTEM HEJIMHEWHBIX YpaBHEHUM.
49. | Merog HeroTOHA.
50. | Meton Ditnepa.
51. | Meron Pynre-Kyrra.
52. | Cxewmsl 3amenieHus. GopMbl 3aMMCH TAPAMETPOB JIEKTPUUECKUX CUCTEM.
53. | ®opMbI MATEMATHYECKOTO OMUCAHUSI YCTAHOBUBIIUXCS PEKMMOB SHEPTOCHUCTEM.
54. | Cuctembl ypaBHEHUH Y3JI0BBIX HANPSHKEHUI M METOJIbI UX PEIICHHUS.
55 CucTtemMbl HEIMHEHMHBIX ypaBHEHUN OajlaHCa MOIIHOCTH B TPUTOHOMETPUUYECKOU (opMme;
METO/Ibl UX PEIIEHUS.
56. | Creniern cBOOOBI ITEKTPUIECKUX CHCTEM.
57. | lloHsATUS U YCIIOBUS JIOKAJILHOTO U INI00AJILHOTO SKCTPEMYMOB () YHKITUH.
58. | MaremaTtnueckas GpopmMyaupoBKa 3a/1a4 Ha O€3yCIOBHBIA U OTHOCUTENbHBIN SKCTPEMYM.
59. | Meron HeonpeaeneHHbIX MHOXUTeNEH Jlarpanka.
60. | [TocranoBKa 3a/1ayu ONTHUMU3ALNH PEKUMOB IHEPTOCUCTEM, METO]] PEILICHHUSI.
7.3.2. Kputepuu ¥ HOPMBbI OLIEHKH
dopma
NMPOBeIeHUs
Cemectp . Kpurtepun u HOpMBI OLIEHKH
MPOMeKYTOYHOM
arTTecTalNu

9 HAaKOMUTEIbHOMY

DKk3ameH (1o

BBICTABJISIETCS 00y4aIOImEeMycCs,
COTJIMYHOY €CJIM UTOTOBBIA PEUTHUHT
coctassieT 85 - 100 6amnos

pEUTHUHTY)

BBICTaBJISIETCS O0yJaroImemycs,
«XOpOLLIO» €CJIM UTOTOBBIM PEUTHUHT
coctaisieT 70 - 84 Gawios




Cemectp

dopma
NPOBEACHUA
NPOMEKYTOYHOM
arTecTaluu

Kpurtepuu u HOpMbI OLleHKH

«YAOBJIETBOPHUTECIBHOY

BBICTABJIICTCS 00ydJarOIEeMycs,
€CJIM UTOTOBBIN PEUTUHT
cocTaBisieT 55 - 69 6amioB

«HEYIOBJIETBOPUTEIILHO

BBICTaBJISIETCS 00yJaromemMycs,
€CJIM UTOTOBBIM PEUTHUHT
cocrasirteT 0 - 54 GayuioB




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPaTypa

Tun (yueOHUK, ydeOHOE

KoJsimyecTBO B

Ne nocoodoue, yaeoHo- I'on HAY4YHOM
ABTOpPBI, COCTABUTEJIH 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 JIUTEPATypa
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. Ilepevyenb mnpogecCHOHATBHBIX 0a3 JAHHBIX U MH(OPMANMUOHHBIX 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 [DnekTpoHHBI pecypc]| : pedepatuBHas 06a3a nmanHbiX. — 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]| : KOJUIEKIHS JJICKTPOHHBIX KHHUT H3JaTelIbCTBA
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: poroop Ne 690 or 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JefcTBUS — 6eCCpOUHO
AcademicEdition
3 | Mathcad Education - University Edition HoroBop Ne 469 ot 05.06.2020r., cpok
Subscription (25 pack) JIENCTBHS - OECCPOUHO
4 | MATLAB & Simulink Horosop Ne 652/2014 ot 07.07.2014 r.,
CPOK JIEHCTBHSI - 6€CCPOUHO
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 | NpaKkTHYeCKUX U Ja00paTOPHbIX 3aHATHIA,
MOMELIEeHUH VI CAMOCTOATEILHOMN

padoThl 00yYAKIIMXCS (HOMEpP ayAMTOPHM)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

Aynutopus BEOKOH(pEPEHITHIA. OKpaH TeJIEBU3UOHHBIN, IIUPMA,
1 | YuebHas ayauropus AJsl IPOBEICHUS IIPOXKEKTOP Ha IITATUBE, KaMepa, CTOJ
3aHATUH JICKIIMOHHOT'O TUIIA. IIPENOIABATEIbCKUM, CTYJI




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00OpaTOPHii, MACTEPCKUX H
Ap. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX M JJA00PATOPHBIX 3aHATHIA,
MOMeIeHUH JJI51 CAMOCTOATENbHOM
padoThl 00yYaKOIMXCs (HOMep ayAuTOPHM)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

VY4eOHast ay1uTopus AJis IPOBEICHUS
3aHATHNA CEMUHAPCKOIO THIIA.

VYyeOHast ay1uTopus AJis KypcOBOro
IIPOEKTUPOBaHHUS (BBIIIOJHEHUS KYPCOBBIX
pabot). YueOHas ayaiuTOpHs Ut IPOBEACHUS
I'PYNIOBBIX U MHAUBUIYAJIBHBIX
KOHCYJbTaIli YueOHast ayiuTopus IS
IIPOBEJICHUS 3aHATUHN TEKYLIEr0 KOHTPOJIA U
IPOMEXYTOUHOM arrectanuu. (9-705)

IIpenojaBaTeIbCKUM, TpaHCIIapaHT-
HepeTsHKKA, CUCTEMHBIN OJI0K

[Tomerienne il CaMOCTOSITEIBHOU pPabOThI
obyuaromuxcs (I'-401)

CTOJ'ILI, CTYJIbS, KOMIIBXOTCPBI

[Tomerienne i CaMOCTOSITETIBHOW pPabOThI
obyuatomuxcst (C-916)

CTOJ'ILI, CTYJIbS, KOMIIBIOTCPBI
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