MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA
(enepanpHOE rocyJapcTBEHHOE OIOXKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET»

b1.B.11

(uHoexc oucyuniuHot)

PABOYAA ITPOI'PAMMA JUCHHUITJINHBI

MoaenupoBaHue CHCTEM JIeKTPOCHAOKEHUS

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HAIPABJICHUIO TIOJITOTOBKH
13.03.02 DnexTpoIHEepreTHKa U AMEKTPOTEXHUKA

HaIpaBICHHOCTH (TIPodHIIbH)
OnekTpocHabXkeHne

dopma 00yueHHS: 3a09HAs
I'on nabopa: 2020
O6mras Tpynoemkocts: 3 3E

Pacnpeueneﬂue aC0B JUCHHUIIMHBI IO CeEMECTpaM

Cemectp 9

®opma KOHTPOJISA 3auer Hroro
Bun 3ansaruit
Jlexun 4 4
JlaboparopHble
[TpakTHueckue 8 8
PykoBOJICTBO: KypcoBbie paboThl (poekTsi) / PI'P
[TpomMexxyTouHast aTTecTanus 0,25 0,25
KonraktHas pabota 12,25 12,25
CamocTosTenpHas padora 92 92
KonTtpons 3,75 3,75
Hroro 108 108




Pabouyto mporpamMmy cocTaBuiI(H):
ctapumii npenonasarens Haraes JILA.

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunus U.0.)

(OondxcHocmy, yueroe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

7 OtcyrcrByer

Penensent

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

Pabouas mporpamma qucuMIUIMHEI coctaBieHa Ha ocHoBaHuu OI'OC BO u yuebHOTrO miiana
HAarpaBJIeHUS TOATOTOBKU
13.03.02 DnexTposHepreTHKa 1 JEKTPOTEXHUKA

Cpoxk aeiicTBusi padoueii mporpaMMsbl THCHUILIMHBI 10 «31» aBrycra 2025 r.

YTBEPXIEHO

Ha 3acenanuu kadenpsl
«DIIEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotokou 3acenanus Ne 3 ot «26» cenrsiops 2019 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

JIMCUMIUTMHBL M TPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyercss MaHHAs JUCIUILIMHA!
muciumuinael - brioka 1 wactu, dopMupyeMoil ydacTHHKamMu 0OOpa30BaTeIbHBIX OTHOIICHUMN
HampaBJeHusi noarotoBku OakamaBpuara 13.03.02 «@Pusuka», «Beicmias MaremaThkay,
«TeopeTnyeckue  OCHOBBI ~ DJIGKTPOTEXHUKU»,  «IJNEKTPUYECKHE  MAIIUHBI U OCHOBBI
AJIEKTPOINPUBOJIA», «IJIEKTPOMATHUTHBIE U DSJIEKTPOMEXAHMYECKHUE TIEPEXOJHBIC TIPOIECCHl B

QJICKTPOSHCPICTUUCCKUX CUCTEMAX).

HI/ICHI/IHHI/IHLI " IMPAKTHUKH, TSI KOTOPBIX OCBOCHUC HaHHOﬁ JAUCHHUITIIMHBI HeO6XO,I[I/IMO Kak

IpeIIIeCTBYIOIEe:

<<3H€KTpOTeXHOJIOFI/ILI€CKI/IC YCTAaHOBKHN»,

«CHcTeMbl  3JEKTPOCHAOKEHUS

IMPOMBIIIJIICHHBIX HpeﬂHpHﬂTHﬁ», «CucreMnbl BHGKTPOCH86)K6HI/IH ropoaoB».

3. Iliianupyembie pe3yJibTaThl 00y4YeHUs1

dopmMupyemsbie U
KOHTPOJIUpYeMble
KOMIETEeHIHH
(Ko 1 HAMMEHOBaHUE)

HNuagukaropsl
JOCTHKEHUS
KOMIIeTeHIH i
(Koa ¥ HAMMEHOBaHUE)

IInanupyemble pe3ybTaThl
o0yueHust

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

[TIK-1.1 Beimomnuser c6op
Y aHallW3 TaHHBIX JJIS
IIPOEKTUPOBAHUA CUCTEM
INEKTPOCHAOKEHHS
00BEKTOB

3HaTh: OCHOBHEIE KOMITBIOTCPHBIC
pOrpamMMbl MOJETUPOBAHUS
AJIEKTPOIHEPTETUIECKUX OOBEKTOB U
CUCTEM

VYMeTh: HCTIOJIB30BaTh TEXHOJIOTHH
MOJIEJIUPOBAHUS
AJIEKTPOIHEPTETUIECKUX OOBEKTOB U
CUCTEM C LEJIbIO TPOBEACHUS
YUCJICHHBIX YKCIIEPUMEHTATbHBIX
HCCIeIOBaHUMN

BHaJIeTI): OCHOBHBIMU MCTOAaMU U
MpUEeMaMH HUCCIICI0BATEILCKON U
MPAKTHYECKOH pabOThI B 00JIACTH
MOJICIIUPOBAHUS C TOMOIIIBIO TPOTPaMM
MathCAD u MatLab

[TK-3 Crnocoben
NPUMEHSTH 3HAHNE
0COOCHHOCTEM
XapaKTePUCTUK DJIEMEHTOB
AIIEKTPUIECKUX CETEeH,
Croco0O0B MTPOU3BOJICTBA U
UCTIONIb30BaHUS
ANEKTPUYECKON SJHEPTUH B
npohecCHOHATBLHOM
JeSITeITbHOCTH

[1K-3.4 [lemoHCTpHpYET
3HaHHE COBPEMEHHBIX
MH(POPMAaIMOHHBIX
TEXHOJIOTH NPU PEIICHUH
3a/1a4 B
npodecCuoHATBHON
JESTEIbHOCTH

3HAaTh: OCHOBHBIC METOAbI O6pa6OTKI/I
OKCIICPUMCHTAJIBHBIX BEJIMUYNH

YMeTh: IPUMEHATh HOPMATHUBHBIE
JIOKYMEHTHI B CBOEH 00J1acTH,
o0pabaThiBaTh, aHATH3UPOBATH U
MIPEJICTABIIATh PE3YJIbTAThl H3MEPEHUH,
OIICHUBATh JOCTOBEPHOCTH PEIICHHIA,
MIPUHUMAEMBIX 10 MX Pe3yIbTaTaM

Brnanets: HaBbIkamMu pabOTHI C
WH(POPMAITMOHHON TEXHUKOM




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

MOICIIN YCTAHOBUBIINXCS
[PCIKUMOB SHECPTOCUCTEM U
MCTOABI X PCIICHUA

2.2. ®opmbl 3anmucu rapaMeTpoB
IIEKTPUYECKUX CUCTEM

23. OOmme cBemeHuss o  (opmax
MaTEMaTHYECKOT O OINMCAHHUSA
YCTaHOBUBIIHUXCS PEXKUMOB IHEPrOCUCTEM
2.4.Cucrembl yYpaBHEHUN Y3J10BBIX
HANpPsDKEHUH U METO/BI UX pPellieHus
2.5.CucteMbl  HETMHEWHBIX  YypaBHEHH

OajaHca MOIIHOCTH B TPUTOHOMETPHUYECKOU

Bux . HauMeHoBaHue TeM 3aHITHI Cemect | O0bem,| bana | UnTepakTus, KOHTPOJIH
Mopnyas (pa3aean) yueOHoit N (HauMeHOBaHUe
(yueoHoli paGoThI) p q, bl q,
padoThI OLIEHOYHOI'0
cpeacTBa)
Paznen 1. OcHoBHBIE ATanbl | JIek. 1.1.IlocraHoBKa 3ajauu  MOJCIUPOBAHUS. 5 2 - - 3auer
CO3JIaHMST MaTeMaTHYECKOM OCHOBHBIE CBEJICHUSI.
MO/IETIH. 1.2.®dusnueckass ¥ MaTeMaTHYECKass MOJEITH
00BbeKTa.
1.3.CriocoObl MaTeMaTHYECKOTO OIHMCAHUS
CTAIlMOHAPHBIX U JMHAMHUYECKUX CHCTEM.
1.4. TectupoBaHue 1 MPOTHO3.
1.5.AcniexThl NPOBEPKU aJ€KBATHOCTH
MOJIEJIH.
Ip. Omnpenenenue SKBUBAJIEHTHOIO| S 2 - - Oruer o
COIIPOTUBIICHUSI PA3BETBICHHON LU NPaKTHIECKOR
C TIOMONIPKD  KOMIIBIOTEPHOM M pabote
MaTeMaTHYECKOU MOJIEIHN
IIp. Pacuer TOKOB U HaNPsKCHUH B 5 2 - - Otuer o
ANEKTPUYECKOMN LENH MOCTOSIHHOTO TOKa C MPaKTUYECKOM
MOMOIIIbI0 KOMITBIOTEPHOH U pabote
MaTeMaTH4YeCKOW MOJCITH
Paszgen 2. Marematnueckue |Jlek. 2.1. O01ue cBegeHUs O CXEMaXxX 3aMEIEHNUS. 5 2 - - 3auer

®opMbl TEKYLIEr0




®opMbl TEKYLLEro

Bux . HauMeHoBaHue TeM 3aHITHI Cemect | O0bem,| bana | UnTepakTus, KOHTPOJIH
Mopnyas (pa3aean) yueOHoit N (HauMeHOBaHUe
(yueoHoli paGoThI) p q, bl q,
padoThI OLIEHOYHOI'0
cpeacTBa)

dbopme; METOIbI UX PEUICHUS
2.6.CteneHu cBOOOBI SJIEKTPHUIECKUX
CHCTEM

Hp. Omnpenenenre SKBUBAJICHTHOTO 5 2 - - Ortuer o
COIIPOTHUBIICHUS PA3BETBICHHOM LIEIIH, NPAKTHYECKOH
coziepyKalliell PeaKTHBHBIE JJIEMEHTBI C padote
ITOMOIIBI0 KOMITBIOTEPHOU H
MaTeMaTHYECKOU MOJIEIHN

Ip. PacueT TOKOB U HampsHKEHUH B 5 2 - - Ortuer o
AIIEKTPUUYECKOMN IeTI IEPEMEHHOTO TOKa C MPaKTUIECKON
MOMOIIBIO KOMITBIOTEPHOH U pabote
MaTeMaTUYECKON MOAEIH

Cp. CaMocTosTenbHOE U3YUYEHNE 58 92 - -
TEOPETUYECKOTO MaTepHaa 1o yueOHuKam 1
y4eOHBIM MTOCOOUSM C MMOATOTOBKOM K
MIPOMEKYTOYHOM aTTECTALNKU
Kontponb 5 3,75 -

IT1A Cnaua 3ayerta 5 0,25 - -

Hroro: 108 -




5. O0pa3oBaTebHbIE TEXHOJIOTHU

Jlisi  OIEeHKM 3HAaHWM, YMEHMS M ypPOBHSI NPOPECCHOHATBHBIX KOMIICTCHIIUH,
nproOpeTaeMbIX BBITYCKHMKOM B IIPOLECCe H3Yy4YeHMsl AUCLUILIMHBI «MoAenupoBaHUE CUCTEM
AIIEKTPOCHAOKEHHUS», UCTIONB3YIOTCS TEXHOJIOTUU TPAJAULMOHHOTO O0yUEHHUS:

® JICKIMHU C MCIIOJIB30BAaHUEM MYJIBTUMEIUHHOTO 000PYI0BAHUS;

e JlaGopaTopHble 3aHATHUS C YCTHBIM ONPOCOM CTYAEHTOB M 3aKpEIIEHMEM TE€OPETHYECKOTO
MaTepuaia; BBIIIOJIHEHWE 3aJaHUsl B COOTBETCTBUM C MHCTPYKIMSAMHM M METOAMYECKUMU
YKa3aHUAMH IIPENOoJaBaTells, I0Jy4YeHUE PE3yNbTaTa;

e TpyNnoBas JIUCKYCCHs IIO pe3ylbTaTaM JICKUIMOHHBIX 3aHATUH W IO BONpOCAM IS
CaMOKOHTPOJISI TIPH 3aIUTE JTa00PaTOPHBIX padoT;

® [IPOBEACHUE PA3IMUHBIX (POPM CAMOCTOATEIBHOM pabOThI, KOTOPAst BKIIFOYAET MOJATOTOBKY K
JEKIIMOHHBIM U J1a00OpaTOPHBIM 3aHATUSAM: KOHCIEKTHPOBAHUE, MPOPA0OTKY KOHCIEKTa JICKIUH,
JIOTIOJIHEHHUE KOHCIIEKTa MaTepHalaMd U3 PEKOMEHJIOBAHHOW HOPMAaTUBHOM, METOJUYECKOH,
HAy4YHO-TEXHUYECKOHN U CIIPaBOYHOU JINTEPATYPHI.

6. MeToguyecKkue yKazaHusi 0 OCBOEHHIO IH CLHHIJIMHBI

6.1. OGyuaromumcsi HEOOXOAMMO O3HAKOMHUTBHCSA: C COJAEp)KaHHEM pabouell Mmporpammbl
mucuuuiebel (nanee — PIIJ), ¢ memsaMu w 3agavamMu JUCUUIUIMHBL, €€ CBSI3SIMH C JIPYTHMHU
JTUCIUINIMHAMU  00pa30BaTeIbHONW MPOTrpaMMbl, METOJWYECKUMHU pa3paboTKaMu 1O JaHHOU
JTVICIIATUTHHE.

6.2. MeTtonnyeckue yka3aHus 10 MOJATOTOBKE K JEKIIHOHHBIM 3aHATHIM.

B xome nekmuii paccMaTpuBarOTCS OCHOBHBIC TIOHSATHS TEM, CBS3aHHBIE C HUMH
TEOPETUYECKHE U MPAKTUYECKUE POOIEMBI, TAIOTCS PEKOMEHIALUU JUISI CAMOCTOATEIbHOM paboThI
U TIOATOTOBKE K MPAaKTUYECKHM 3aHATUSAM. [lodToMy wW3ydeHHME IUCHUIUIMHBI TpeOyeT
CHUCTEMaTHYECKOI0 M IIOCJIEJOBATENIbHOTO HAKOIJIEHHUs 3HAHWUM, CJIEJOBATEeNIbHO, IPOIYCKH
OTJIENBHBIX TEM HE MO3BOJIAIOT TJIYOOKO OCBOUTH mpeamer. OOydaronmmcss He0OXOaUMO: Tepes
KaX/I0M JIeKiue npocmarpuBaTh pabouyio MporpaMMy TUCHMILIMHBI, €€ OCHOBHBIE BOIPOCHI,
PEKOMEHAYEMYIO JIUTEpPAaTypy, YTO TO3BOJUT COKOHOMHUTH BpeMsi Ha OCBOCHHE TEMBI Ha
ayJUTOPHOM 3aHATUM; TIepe]] OdYepeIHOW JieKuued HeoOXOAMMO IPOCMOTPETH/IOBTOPUTH
MaTepuaibl Tpeapaymed Jeknuu. lIpu 3aTpyAHEHUSX B BOCHPUSATHH MaTepuaia CileayeT
00paTUTHCSI K OCHOBHBIM JINTEPATYPHBIM HCTOYHHUKAM.

6.3. Meronnueckue yka3zaHus M0 HOJTOTOBKE K MPAKTUYECKUM 3aHATHSIM.

B Xxozme mpakTuueckux 3aHATHH yriyOmisioTcs M 3aKpeIuIsioTCs 3HaHHUSA O0YYaroluxcs I0
Py PacCMOTPEHHBIX Ha JIEKIUSAX BOMPOCOB, 3HAHHWW IO TPOBEICHHIO DKCIIEPUMEHTA, CHSTHIO
noka3aHuii ¢ npu6opoB. Ha maGopaTOpHBIX 3aHATUSAX Pa3BUBAIOTCS CIIOCOOHOCTH HCIOJIB30BATh
COBPEMEHHBIE HWH(OPMAIIMOHHBIE TEXHOJOTHH, YIPABIATh HHPOpPMAIME ¢ MpUMEHEHHEM
NPUKIAJHBIX MPOTPaMM; HCIOJIb30BaTh CETEBbIE KOMIBIOTEPHBIE TEXHOJOIMH, 0a3zbl JaHHBIX M
MaKeThl MPHUKIAJAHBIX TPOAYKTOB. [IpM TOATOTOBKE K JAOOPAaTOPHBIM 3aHSATHSAM Ka)IbIid
00y4aronUics TOTKEH:

— U3YYHTh PEKOMEHIOBAHHYIO JTUTEPATYPY;

— U3Y4YUTh MaTepHabl JICKLINH;

— MOATOTOBUTH OTBETHI HA BCE BOTIPOCHI 10 N3y9aeMOU TEME;

— MOATOTOBUTH U 0(OPMHUTH OTUET 110 JabopaTopHOil pabdore.

B mporecce oOATOTOBKY K MPAKTHYECKUM 3aHATHSM 00YJarOIIUEeCss MOTYT BOCTIOB30BAThHCS
KOHCYJIbTAllUsIMU TIPErojaBaTessl.

6.4. CamocrosTenbHas paboTa BKITIOYAET B ceOs BHIMOJIHEHUE PA3IMYHOTO POAA 3aTaHUN H
CaMOCTOSITENIbHOE M3YYeHHE TEOPETHUYECKOI0 MaTepuaia 1Mo yueOHMKaM M y4eOHBIM MOCOOHSIM C
MOJITOTOBKOHM K MPAaKTHYECKUM 3aHATHIM. KOHTPOJIb caMOCTOSTENbHON paboThl 00yJaroIuXcs HaJ
IpOTpaMMOIl Kypca OCYILECTBIISIETCSI B XOJ€ MPAaKTUYECKUX 3aHATHH (YCTHBIM OIpOC, perieHue
3a/1a4, MyOIMYHOE BBICTYIUICHHE C IOKJIAJA0M 10 BEIOpaHHOH TeME, TECTHPOBAHHE).



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Koa koHTpO/IMpYyeMOil KOMIIETeH MU HaumenoBanmue
Cemectp
(UJI1M ee 4acTH) OLIEHOYHOI'0 CPeJACTBA
8 [K-1 (ITK-1.1) Bomnpocsr k 3auety Ne 1 — 52
[Tpaktrueckue padboter No 1 — 4
8 [K-3 ([1K-3.4) Bomnpocsr k 3auety Ne 1 — 52
[TpakTrueckue padboter No 1 — 4

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

7.2.1 lIpakTnyeckue padorbl

(HaumeHOBaHUE OYEeHOUHO20 Cpedcmsa)

Omnpenenenne SKBUBAJIEGHTHOTO COIIPOTUBIICHUSI Pa3BETBICHHON LIEMH C TIOMOLIbIO
KOMITbIOTEPHOM M MaTeMaTHYECKON MoJienu

PacueT TOKOB U HanpsKEHUH B 3JIEKTPUUECKOH LENH MOCTOSHHOIO TOKA C ITOMOIIIBIO
KOMIIBIOTEPHON U MaTeMaTU4YeCKON MOJIETIN

Omnpenenenne SKBUBAJIEGHTHOTO CONIPOTUBIICHUS Pa3BETBICHHOMN 1EMH, COIEepKaIeit
PEAKTHUBHBIE JIEMEHTHI C TOMOILBIO KOMIIBIOTEPHON U MaTEeMaTHUECKON Mo1enu
PacueT TOKOB U HanpsKEHUH B 3JEKTPUUECKOH LIeNU NEPEMEHHOr0 ¢ TIOMOIIbIO
KOMITbIOTEPHOM M MaTeMaTH4ECKOM MoJienn

Mertoanyeckue yka3aHus K MpakTHUeCKUM paboTaM HaxojsaTcs B nanke Y MK/ Ha kadenpe

«DNEeKTPOCHA0KEHNE U JJIEKTPOTEXHUKa» U B 6ubanoreke TI'Y.

Kpurepun onenkn:

- OILICHKA «3alIMIIEeH0» BHICTABIIACTCS CTYACHTY, €CIU BHIIOTHEHO (PU3NYECKOe HCCIIeI0BaHUE Ha
71a00paTOPHOM CTEHJE M CTYACHT IPaMOTHO OTBETHJI MO TEOPETUYECKOW M TPAKTUUYECKOW YacTH
MaTepuana,

OICHKAa «H€ 3alUIICHO0» BBICTABIACTCA CTYACHTY, C€CJIM HC BBIIIOJHCHO (bHSPI‘ICCKOG

HCCIIeIOBaHNE Ha JTaOOPATOPHOM CTEHJIE€ WJIM CTYACHT HETPAMOTHO OTBETHII MO TEOPETHUYECKON U
MPAKTUYECKON YaCTH MaTepuana;

7.2.3 TunoBbie TECTOBbIE 3aaAHUA

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

e UYacte »HeEprocucreMbl, KOTOpas COCTOMT W3 JJEKTPOCTaHIMM, 3JIEKTpOCETed U
NOTpeOUTENEH SIEKTPOIHEPTHH, CBI3aHHBIX MEXKAY COO0M

e DHEProcucTeMa, KOTopasi COCTOUT W3 TEITOAIEKTPOCTAHIINMI, TEIIO- U JEKTPOCETEeN U
noTpeduTeNeH TEerIo- 1 3JIEKTPOIHEPTUH, CBSI3aHHBIX MEXKIY CO00i

e Uacte »sHeprocucTeMbl, KOTOpas COCTOMT W3 TEIJIOLEHTpald, TemjoceTed U
notpeOuTenei Temna, CBI3aHHbIX MEXKIY COO0H

e DjexkTpuyeckas Ielb, COCTOsIAs W3 TeHepatopa, TpaHcopmaropa, JIOII u
noTpeoduTenei



e YacTb DSHEProcUCTeMbl, KOTOpas COCTOMT U3 TeHepaTopa, TpaHcdopMmaropa W
norpeoureneit

Cy11ecTBYIOT CIIEIYIOIINE PEKUMBI SJIEKTPUUECKON CUCTEMBI:

e HopwmanbpHble yCTaHOBUBIIHUECS, CTATUYECKHE, TUHAMHUUECKHE

e HopwmanbHbie yCTaHOBUBIIHUECH, HOpMaJbHbIE MEPEXOJIHBIE, aBapuifHbIe
YCTaHOBUBIIHUECS, [TOCJI€aBAPUITHbIE YCTaHOBUBIIIHECS

e (Craruueckue, JMHAMUYECKHUE; aBapUNHbIE, IEPEXOIHbIC

e ABapuiiHble, JOaBapUIHbIC YCTAHOBUBIINECS

e [locTosiHHBIE, IEPEMEHHbIE

[TapameTpsl pexruMa 3JIEKTPUUECKON CUCTEMBIL:
I,U,P,Q,S, f

B,H,u

r,x,g,b,k,

R,L,C

Al,AU,Af

[TapameTpbl CUCTEMBI:
U, f
B,H,u
r,x,g,b,k,
P,Q,S
Al,AU ,Af

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

SCD J 6’

Peaktop

JIunus snexTponepenaun
Tpancdopmarop
Nctounuk

Harpy3ska




QHGMCHT, cxeMa 3aMCIICHUA KOTOpOro ITIOKa3aHa Ha PUCYHKC, 9TO:
r X
1

Peakrtop

JInnus snexrponepenadu
Tpauchopmarop
I'eneparop

Harpy3ska

SJICMGHT, cXeMma 3aMCIICHUA KOTOpOro IIOKa3aHa Ha PUCYHKEC, 9TO:

[ X T - ¥
™ X ™ "

Peaktop

JInnus snexrponepenadn
Tpancdopmarop
Hcrounuk

Harpy3ska

TouHbIe METO/IBI AJIS PEIICHUS] CUCTEM JIMHEWHBIX alNreOpandyeckux ypaBHEHUI:
Meroas! XOp/, CEKYIHX,

Mertons! 3eitnens, npoctoit urepanuu, Axodu

Mertoast Kpamepa, I"aycca, oOpaTHoit maTpuiisl, LU-paznoxenus
Meroasl HeroToHa, KacaTeNbHBIX

Metonel Pynre Kyrra, Ditnepa

Merton 3elinens npuMeHsIeTcs JUIsl pEIIeHNUs:

TpaHCLEHAEHTHBIX YPaBHEHUN

Henuneiinpix anrebpanyeckux ypaBHEHUH

CucreM TMHEHHBIX aareOpanyecKux ypaBHEHUN
JuddepeHnmanbHbIX ypaBHEHUH EPBOTo MOpsAKa
JuddepeHumanbHbIX ypaBHEHUH BTOPOTO MOPSIIKa

JocTaTouHble yclioBHS CXOAMMOCTH MeToja 3eiaens s pemenus CIIAY:

n n
2
maXZ\aij\>l,maXZ\aij\>1,«/Z\ai,-\ >1
i “ j “
J:]_ i=1



n n 2
m?xZocij <1, m?xizﬂ:‘ocijkl,«/Z‘a”‘ <1
s 2
miaxZocij >O,m?xiZ=1:ocij >0,«/Zocij >0

max » o, <0,m?x2a.. <0,

i=1

<0

=0

2

\/Zo‘ij
L 2

max » o, :O,m?xzﬂ:oc.. :0’4/2‘1”

PelieHnns HeMMHENHBIX YPaBHEHUN COCTOUT U3 CIIEAYIOIINX 3TAIlOB:
Otnenenue KopHel, yTOUHEHHE KOpHEH

YTouHEeHHE KOPHEN, ONIPEACIICHUE HA CXOAUMOCTh
Otnenenue KopHeH, ONpeeIeHne Ha CXOAUMOCTb
Ornpezenenne Ha CXOIUMOCTh

HaxoxneHnue otpeska rae cXoauThest GyHKIUS

[l pemeHns HENMMHENHBIX YPaBHEHU TPUMEHSETCA CIEAYIOIIME METOBI:
3eiinens, mpocToit urepauuu, Akoou

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

bucexuuu, npoctoi nrepaunii, HproToHa, X0pa, ceKymux

Pynre Kytra, Oiinepa

Knaccuueckuii, onepaTopHbIi

MGTOI[ 6I/IC€KIII/II/I MPUMCHSACTCA A1 PCIICHUA:

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

Meton XOopa HpUMCHSACTCA AJId PCIICHUA:

CucreM NTMHEWHBIX ypaBHEHUI
HuddepeHnmanbHbpIX ypaBHEHUM
TpancnopTHOi1 3a1a4n

HenunelHbpIX ypaBHEHUN

CucreMm auddepeHnnaibHbIX YpaBHEHUH

ToxnecTBeHHOE IpeoOpa3oBaHue X = (p( X) IIPUMEHSIETCS B METOJIE:

bucexmnm HeroTona
Xopn

IIpocroit nreparumn
Cexymumx

HocrarouHoe yciaoBue cXOOUMOCTH MeToia HeroToHa

f"(x)=0, f (x(o))+ f”(x(o)) >0



VYcnoBus 3aBepLICHUs Ipoliecca UTEPaItu:

x" _x®i> ¢
x 0 _x® = 0,001
X(k+l) _ X(k) < e

x" —x*<g

x"Y 4 xM<g

k+1
[To meTomy xopn x () BBIUHCTISIETCS 110 hopMyIie:

k+1)

X( =X+

()= (x*] X

k k
®dopmyna X( ) = (p(X( ) ) HCIIOJIB3YETCA B METOJIE:

Herorona-bpoitnena
Cexymumx

IIpocTeix urepanui
Xopx

Bucexnun



(k+1)

() _ f(x")

®opmyna X ) (X(k) - X(k_l)) HCIIOJIb3YETCA B METOJIE:

Hrrotona
Cexymumx

[IpocTeix urepanui
Xopn

bucexinu

Jns pelieHus: CUCTEM HEJTMHEHHBIX YpaBHEHUN MPUMEHSIOTCSI METObI:
[Tpocroii urepanuii, 3eiinens, Hetorona, Hetotona-Padcona
bucekuuii, xopa, Hetorona-bpoiinena

Kpamepa, ["aycca, oOpaTHoit maTtpuibl, LU paznoxenus

Pynre Kytra, Oiinepa

Knaccuueckuii, onepaTopHbIii

Kpurepun onenku:
- OIIGHKAa «3aYTCHO» BBICTABISECTCS CTYACHTY, €CIM CTYACHT OTBETHJI OoJiblle 4YeM Ha

IIOJJIOBHHY BOIIPOCOB TECTA,
- OLICHKA «HEC 3a4TCHO» - €CJIU CTYJACHT OTBCTUJI HA ITOJIOBHMHY HJIM MCHBIIC BOIIPOCOB TCCTA.

7.3. OueHo4Hble cpeacTBa JAJs NMPOMEXYTOYHOIH aTTeCTAMU O HTOraM OCBOEHUS
AUCHHUIIMHBI
7.3.1. Bonipochbl K IPOMEKYTOYHOM aTTeCTALIUN

Cemectp 5

Bomnpocsl k 3auer
n/n p y

1 MopenupoBanue. [logobue siBnenuit (aOCOMOTHOE T101001E, TTOJIHOE 1O1001€e, HETIOTHOE
" | nogoOue, mpubimKkeHHoe nogooue).

2 O®uznyeckue Mojenu. (HaTypalibHble, KBa3MHATypalbHbIE, MacIITaOHbIe, AHAJIOTOBbIE
" | Mozenn).

3. | Maremarnueckas MOACIb (aHa.]'H/ITI/I‘-IeCKaH, YHUCJICHHAs1, MMUTAallMOHHAasA MOJIG.]'II/I).

4 OcHoBHBIE TpeOOBaHMS K MOJENAM (aJeKBAaTHOCTb, IPOCTOTA, MOTEHIUAIBHOCTD,
" | YHUBEPCAJIbHOCTh, TOYHOCTh, SKOHOMHYHOCTB).

5 Knaccugukanus marematuueckux mozeneil (CTpyKTypHble MaTeMaTH4YecKHe MOJIENH,
" | dyHKIIMOHAJIbHbIE MATEMATUYECKHUE MOJIEIIH).

6 bnouHo-nepapxuueckuii MOAXOA K TMPOEKTHPOBAHUIO Mojenell  (MHUKpPOYpOBEHD,
" | MaKpOypOBEHb, METAYPOBEHB).

Jlenenne (QyHKIMOHAIBHBIX MaTeMaTHYECKHX MOJeNiell Mo crnocol0y MpeAcTaBiIeHus
7. | cBOMCTB 00BEKTa (QHWIMTHYECKUE MaTeMaTHMYeCKHEe MOJENH, AJITOPUTMUYECKHE
MaTeMaTUYeCKHUe MOJIEIH, UMUTAIIMOHHbIE MATEMAaTHYECKIE MOJIEIIN).

[lpunuunel  MoaenupoBaHusi  (MIPUHUUII  MHOXKECTBEHHOCTH  MOJENIEeH, MPHUHIUI
8. | nadopManoHHOI JIOCTaTOYHOCTH, MPUHLINAT OCYIIIECTBUMOCTH, MPUHIIAI
arperupoBaHusl, IPUHIMN NapaMeTpUu3aIum).

9. | YcnoBusi, 1OCTOMHCTBA, HEIOCTATKH, IPUMEPBI HATYPHOTO MOJEINPOBAHUS




10.

YcnoBusi, JOCTOMHCTBA, HEAOCTATKU, IPUMEPHI IOJYHATYPHOIO MOACIUPOBAHUS

11. | Pa3uuma Mexay HATYpHBIM U PU3NYECKUM MOJCIUPOBAHUEM

12. | YcnoBus, OCTOMHCTBA, HEIOCTATKH, MPUMEPHI PUZNUECKOTO MOCIUPOBAHHUS

13. | O6siacTh MaTEMAaTUYECKOTO MOJICIIMPOBAHHUS.

14. | MaTemarnueckoe MOJICIIUPOBAHKUE — KAK dTal JIPYTHX BUJOB MOACIUPOBAHUS

15. | MaTemaruueckoe MOJEIIMPOBAHKNE — KAK CAMOCTOSITENIbHBIN BUI MOJIETUPOBAHUS

16. | Pa3HOBHIHOCTH MaTeMaTHYECKUX MOJEJIeH

17. | Uepapxust MaTeMaTH4eCKUX MOJIEIEH

18. | JocTonHCTBa, HEAOCTATKHU, MPUMEPHl MATEMATUYECKOT0 MOJICIMPOBAHHUS

19. MMUTAIIMOHHOE  KOMITBIOTEPHOE  MOJISIMPOBAHUE  CIOXHBIX  cucTeM. [Ipumepbl
MPOrPaMMHBIX CpeJl UMUTAIIMOHHOTO MOJIETTUPOBAHUS

20. | Kpurepun mogo06wusi, onpeaesironme moao0ous

21. | CrocoObl onpenienieHust Kpurepues nmoaoous. [IpeodpazoBanust KpuTepueB mo00ust

22. | JIluneliHble U HEIMHEWHBIE TTOI00MS

23. | Ilpumepsl KpUTEPUEB MOI00US IIEKTPUICCKHX IIETICH

24. | Ilpumepbl KpUTEpUEB NOJO0MUS DIEKTPOMATHUTHBIX MOJEH

25. | Kpurepuu 351eKTpOAMHAMHYECKOTO MOI00uSI.

26. | YcioBus co3nanusa MOIeIei

27. | OueHka aqeKBaTHOCTH MOJICTTN

28. | O6paboTKa pe3ynbTaTOB MOJICTHPOBAHUS

29. | OcHOBHBIE ATaNbl MOJICTUPOBAHUS

30. | OcHOBHBIEC METO/IbI pEIICHUS 3a/1a4 MOJICIUPOBAHUS

31. | BeiuncnurenbHble METOBI B MOJICTMPOBAHUU

32. | IlorpenHOCTH MOJICITUPOBAHUS

33. | Ouenka 00yCIOBIEHHOCTH BBIUMCIUTEIHLHON 3a/1a4H

34. | KoHTpOJIb IPaBHIILHOCTH MOJICITH

35 Marpuunass ¢opMa 3amUCH CHCTEM YPaBHCHHM, COCTaBIsIEMBIX B  IpoOIecce
MOJICTTUPOBAHUS, BUJIBI MATPUI]

36. | Merox obpaTtHoii MaTpuilbl, hopmyssl Kpamepa.

37. | Merox l'aycca.

38. | Meroa mpocToii ureparum.

39. | Merona 3eitnens ans penieHUs] CHCTEM JIMHEWHBIX ypaBHEHUH.

40. | Meton 3eiinens st penieHus] CHCTEM HETMHEHHBIX YPaBHEHHIA.

41. | Merox HeroToHa.

42. | Merton Diinepa.

43. | Merox Pynre-Kyrra.

44. | Cxemsl 3aMenieHnst. DOpMBbI 3aMHCH TAPAMETPOB IJCKTPUUECKUX CHCTEM.

45, | opMBl MATEMATHYECKOTO OMTMCAHUS YCTAHOBHUBIIMXCS PEKUMOB SHEPTOCHCTEM.

46. | Cuctembl ypaBHEHUH Y3IIOBBIX HANPSHKEHUH U METOJIbI UX PEUICHHSI.

a7, CucTtemMbl HETMHEWHBIX ypaBHEHUN OajaHCa MOITHOCTH B TPUTOHOMETPUYECKOH (opme;
METOJIbI UX PEIICHHUS.

48. | CreneHn cBOOOIBI AEKTPUIECKUX CUCTEM.

49. | TIoHATHSA W YCIOBHS JJOKAIBHOTO U TII00AJBHOTO SKCTPEMYMOB (D YHKITHIA.

50. | MaremaTtnueckas GopMyIMpoBKa 3a/1a4 Ha O€3yCIOBHBIA U OTHOCUTEIBHBIA DKCTPEMYM.

51. | Meron HeonpeaeneHHbIX MHOXUTeNEH Jlarpanxka.

52. | IlocTaHoBKa 3a/1a4M ONTUMU3AINN PEKUMOB SHEPTOCUCTEM, METO]] PEIIICHHUSI.

7.3.2. Kputepuu 1 HOPMbI OLEHKH




dopma

NpoBeeHUs!
Cemectp . Kpurepun u HOpMBI OLIEHKH
NPOMEeKyTOYHOI
aTTecTaluu
8 3auer OLIEHKA «3aYTEHO» BBICTABIISIETCA

«3a4YTCHO»

oOydaroremycsi, eciiu
00yJarOIIUICS N3TOKIIT
MatepHai rpaMOTHO, COJIEPIKAHHE
OTBETa COOTBETCTBYET
COJICpKaHUIO BOIIPOCA, TEMa
BOIPOCA MOJTHOCTHIO PACKPHITA

«HE€ 3a4TCHO»

OLICHKA «HE 3aYTCHOY»
BBICTABJIICTCS 00ydJaromeMycs,
ecii 00yJarOIHIAC HEe PACKPBLT
COZIepKaHUe BOIPOCA HITH
OTKJIOHHJICS OT 3a/IaHHOM TEMBI




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITUHBI

8.1. O0s3aTesIbHAs JUTEPATYpa

Tun (yueOHMK, yueOHOe

KoJsimuecTBO B

HAY4YHOM
Ne nocooue, yue0Ho-
ABTOpPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) TI'ox u3nanusn oudamoTexe /
n/n MeToAnYecKoe mocooue,
HaumenoBanue
NPaKTHKYM, JAP.) 3EC
1 | M. U. AkcénoB MopenupoBaHue 31EKTPOIPUBOIA YyeOHoe nmocobue 2017 O9BC
"ZNANIUM.CO
Mll
2 | B.M.I'pagos Kommnbroreproe MoaenrpoBanme VY4aebHOe mocobue 2018 3BC
"ZNANIUM.CO
Mll
8.2. JlonosinuTeIbHAS JIUTEpPATypa
KoanuecTBo B
Tun (yueOHUK, ydeOHOE .
HAYYHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBoOK) I'op u3panus OndmoTexe /
n/n MeToAu4YecKoe mocooue,
HaumeHoBaHue
NPaKTHKYM, JP.) 3EC
3 | Haraes JI.A. MonenpoBaHue cucTeM MPaKTUKYM 2016 MeTtonnyeckuit
ANEKTPOCHAOKEHHS KaOWHET

Kadenpsl




8.3. Ilepeyenb mpogecCHOHAIBLHBIX 0a3 JAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX
cucTeM

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

— Scopus [DnekTponHbIii pecype] : pedeparuBHas 0a3a nannbix. — Netherlands: Elsevier,
2004. — Pexxum poctymna : scopus.com. — 3ari. ¢ 3kpana. — f3. pyc., aHri.;

— Elibrary [Onexrponnsiii pecypc] : HaydHas 3jeKTpoHHas Oubiamoreka. — Mocksa : HOB,
2000. — Pesxxum nocryna : elibrary.ru. — 3ari. ¢ 3xpana. — SI3. pyc., aHri.;

— Springer Link [DnexTtponnslii pecypc] : [0a3a manubix].— Switzerland: SpringerNature,
1842. — Pexxum noctyma : link.springer.com. — 3ari. ¢ skpana. — 3. aHri.;

— Science Direct [DyekTpoHHBIH pecypc] : KOJUICKIUS 3JICKTPOHHBIX KHUT H3JATEIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexwum mocrtyma : sciencedirect.com. — 3ari. ¢ skpaHa. —
SI3. aATN.;

— Cambridge university press [DiekTpoHHBIH pecypc] : KypHaJbl H3AaTEIbCTBA. —
Cambridge: Cambridge university press, 2018 . — Pexxum moctyma : cambridge.org. — 3ari. ¢
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. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

Ne Hanmenosanue IO PexkBU3UTHI zlor()Bi)pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 | Windows HoroBop Ne 690 ot 19.05.2015, cpox
JIeficTBUSL — 6ECCPOUHO
2 | Office Standard HoroBop Ne 690 or 19.05.2015, cpok

nevctBust — Oeccpouno; orosop Ne 727
or 20.07.2016, cpox ngeiictBuUsI  —

06eccpovHO

3 | MathCAD Akt n/mn ot 21.07.2009r. (I'oc. KonTpakt
Ne 487 ot 28.05.2009r.), cpok neicTBus -
06eccpouHo

4 | MATLAB & Simulink HoroBop Ne 652/2014 ot 07.07.2014r.,

CPOK JIEHCTBHSI - 6€CCPOUHO

8.5. Onucanue MaTepHaIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYLIeCTBJEHHUA
o0pa3oBaTeIbHOIO MpoLecca Mo JMCUUIIMHE

HaunMeHoBaHMe 000pPy10BAHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB ISl IPOBEACHUS

I/l | MPAaKTHYeCKHUX U JJA00PaTOPHBIX 3aHATHIA,
MOMELIECHU VIS CAMOCTOSTEILHOMN

pa6oThl o0yuawmmxcsi (HOMep ayJAUTOPHH)

IlepeyeHb 0OCHOBHOIO 000PY10BaAHMS

Aynuropus BeOKOH(pepeHIIHi Cron npenogaBaTenbCKU, KpaH

VYyeOHast ayTUuTOpHs U1 IPOBEICHUS TEJIEBU3MOHHBIH, pOyTep, CTOHKa JUIs
1 3aHSATUN JEKIMOHHOTO THMA. Y4yeOHas TeNeBU30pa, Beb.kamepa, TpaHCIapaHT-

ayJAUTOPUS JJIS IPOBEICHUS 3aHATHIH nepeTsKKa, IMHUpMa, HaYIIHUKY,

CEMHHApPCKOro TUMna. Y4yeOHas ayTuTOpuUs AJisl | KOMIBIOTEP C BBIX0JI0M B MIHTEpHET.
KYPCOBOTO IPOEKTUPOBaHNUS (BBIIOIHEHHUS




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00OpaTOPHii, MACTEPCKUX H
Ap. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX U JIa00OPATOPHBIX 3aHATHH,
MOMeIeHUH JJI51 CAMOCTOATENbHOM
pa6oThl o0yuammxcs (HOMep ayAUTOPHH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

KYpCOBBIX paboT). YueOHast ayIuTOpHs JUis
MIPOBEACHUS TPYNIIOBBIX U UHAUBUIYAbHBIX
KOHCYNbTalMi. YueOHast ayiuTopust 1Jis
MIPOBEACHUS 3aHIATHI TEKYILIEro KOHTPOJIS U
npomexyrouHoi arrecraimn.(9-405)

Aynutopus BeOKOH(pEpeHITHI

Y4eOHast ayTuTOpUs IS IPOBEICHIS
3aHSATHUH JCKIIMOHHOTO THIIA. Y4yeOHas
ayTUTOPUS JIJISL IPOBEIACHMS 3aHATHHA
CEMHHApPCKOro TUMa. Y4eOHas ayTuTopus AJs
KYPCOBOTO TIPOCKTUPOBAHUS (BBITIOTHCHHS
KYPCOBBIX pa0boT). YueOHast ayquTOpHs s
MIPOBEJICHUS TPYIIIOBBIX U WHINBHIYaTbHBIX
KOHCYJbTalMil. YueOHas ayuTopus Ass
MIPOBEJICHUS 3aHATUH TEKYIIETO KOHTPOJIS U
npomexytounoi arrecrarun.(D-407)

Croa npenoaBaTebCKUil, dKpaH
TEJIEBU3UOHHBIN, POYTEP, CTOMKA UL
TeneBu30pa, Beb.kamepa, TpaHCHIapaHT-
NEepeTsIKKA, IUpPMa, HAyIIHUKH,
KOMIIBIOTED C BbIX0J10M B IHTEpHeET,
XpOMakKen

Aymutopus BeOKoH(pepeHIni.

VYuebHas ayIuTopus Ui IPOBEICHHS
3aHATUN JEKIUOHHOTO TUIA. YueOHas
ayIUTOPHS IS IPOBEACHUS 3aHATHH
CEMHHApPCKOro Tuna. Y4yeOHas ayIuTopus AJs
KypCOBOT'O POEKTUPOBAHUS (BBIMOIHEHUS
KYpCOBBIX pa0oT). YueOHas ayJuTOpHs 17
IIPOBEJIEHUS TPYIIIOBBIX U MHIANBUIyaJIbHBIX
KOHCYNbTAIMN YueOHas ayAuTOpuUs JIst
IIPOBEJICHUS 3aHATUN TEKYLIETO KOHTPOJISA U
NPOMEXYTOUHOH arTecrarmu. (3-705)

Crou mpenojaBaTebCKU, 3KpaH
TEJICBU3MOHHBIN, pOyTep, CTOMKA IS
TEJIeBU30pPa, BeO.KaMepa, TPAHCIIApaHT-
nepeTsHKKa, IMUpMa, HAyIIHUKY,
KOMIIBIOTEP C BBIXOJO0M B I/IHTepHeT.

[TomemeHne U1t CaMOCTOSTENEHON pabOThI
crynenros (I'-401)

CTonBl yYYEHUUECKHE, CTYNbS
yueHnueckue, [1K ¢ BbIxoaom B ceTh
WNHurepHer




