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JIner aktyaauzanuu padoyeil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ooopenHa uist peanmu3armu B 2023 - 2024
y4eOHOM roJly Ha 3aceJaHuu Kadeapsl DJIEKTPOCHAOKEHHSI TPOMBILIUICHHBIX MTPEAIPUATHIA

[IpoTokosm oT 20 . Ne

3aB. kadenpoii A.B. Bapranosa

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2024 - 2025
y4eOHOM rojly Ha 3aceaHuu Kadeapsl DIEKTPOCHAOKEHHS MPOMBIIUICHHBIX MTPEIITPUSTHIA

[Iporokom or 20 1. Ne

3aB. kadenpoit A.B. EapraHOBa




1 esiu ocBOCHUSI IMCIHUIIIMHBI (MOY/JIs1)

Lenbto ocBOEHUS AUCUMILIMHBI «MOJEIUpOBaHUE NIEKTPOTEXHUUECKUX KOMILJIEKCOB U
CHCTeM) SIBIISIeTCS OBJIaJeHHe MarucTpamu no HarpasieHuio 13.04.02 «DnexTposnepreTuka u
JIEKTPOTEXHUKA» HABbIKAMU MOJIEIIMPOBAHUS CJIOXHBIX 3JIEKTPOTEXHUYECKUX KOMILIEKCOB
METAJUIyprUuecKuX TMpEeANnpusTAd B TaKOW CTENEHH, YTOObl OHM MOIJIM B CBOEH
po(hecCHOHATBHON IESTETFHOCTH CaMOCTOSTENILHO MPOBOANUTH UCCIEAOBAHUS TaKUX 0OBEKTOB
B BUJIE MATEMATUYECKOTO MOJAEIMPOBAHNS COBPEMEHHBIMU ITPOIPAMMHBIMU IIPOIYKTaMU.

3ajayaMy AUCLUUILINHBI SIBIISIFOTCSL:

— YyCBOEHHE 00yJaroIUMHCs 06a30BbIX METO/I0B MAaTEMATHUYECKOIO MOICIIMPOBAHHUS;

— OBJI3/ICHHE HABBIKAMM MaTEMAaTUYECKOTO0 MOJEIMpPOBaHUs HauOoJiee MOIIHBIX U
CIIOKHBIX 3JIEKTPOYCTAHOBOK METAJUIyPIMUECKUX MPEANPUITUHA, TAKUX KaK: CBEPXMOILIHBIE
NYyroBbl€ CTaJeIUIaBUJIbHBIE TII€YM CO CTAaTHUYECKUMHU THPUCTOPHBIMU KOMIIEHCATOpaMH,
TUPUCTOPHBIE  BJIEKTPONPUBOABI  KJIETEH CTAHOB TOpsAYEed M XOJOJHOW  MIPOKATKH,
BBICOKOBOJIbTHBIE CUHXPOHHBIE JIBUTATENIM KUCIOPOJHBIX CTAaHIMM M YEPHOBBIX KJIETEH CTAaHOB
ropsiueil NMpOKaTKH, CUHXPOHHBIE TE€HEpPaTOpbl COOCTBEHHBIX AJIEKTPOCTAHLUN MPEeANpHUSATHS,
COBPEMEHHBIE AJIEKTPOIPOBOJIbI OOJIBIION MOIIHOCTH, TOCTPOEHHbIE Ha 0a3e naBHUrartesnen
MIEPEMEHHOT0 TOKa U MpeoOpa3zoBaTesiel YaCTOThI Pa3IMYHOTO UCIIOJIHEHUS;

— oOy4yeHHe OCHOBHBIM IpHeMaM pabOThl B COBPEMEHHBIX MPOTPaAaMMHBIX IaKeTax
MaTeMaTHYeCKOTO MojeaupoBanus, Takux kak Mathworks Matlab ¢ mpumoskennem Simulink,
National Instruments Multisim.

2 MecTo TMCHMIIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmsbl

JucuuruimHa MoaenupoBaHue 3JIEKTPOTEXHUIECKUX KOMILJIEKCOB M CHCTEM BXOIHT B
4acTh y4eOHOro TuTaHa (QOPMHUPYEMYIO YYACTHHKAaMHU OOpa30BaTEIbHBIX  OTHOIICHHI
00pa3zoBaTeIbHON MPOTPAMMBI.

Jns  u3ydeHWs  AUCUUIUIMHBI  HEOOXOIWMBI  3HaHWsS  (YMCHHUs,  BJIAJCHUS),
c(OpPMHUPOBAHHBIC B PE3YJIbTATE H3yUCHHS AUCIUTUINH/ TPAKTHK:

KomnbroTepHble, ceTeBble 1 HHPOPMAITMOHHBIC TEXHOJIOTUU

3HaHuUs (YMEHUs, BIAJICHHS), TIOJYYCHHBIC MTPU W3YYCHUH NAHHOW JUCUIUIUIMHBI OyIyT
HEOO0XOAUMBI JIJISl U3YUCHHS TUCITUILTAH/TIPAKTHK:

HccnenoBanue 1 MOJISIIMPOBAaHUE CHCTEM DIIEKTPOCHA0KECHUS

CucTeMbl aBTOMaTU3UPOBAHHOTO MTPOCKTHPOBAHHUS B JICKTPOIHEPTETHKE

[IporpammHO€E 0OeCTIeYeHUE CUCTEM IEKTPOCHAOKEHUS

[Ipoun3sBoicTBEHHAS - HAYYHO-UCCIIEAOBATEILCKas padoTa

3 Kommnerenuun ody4arouierocsi, opMupyembie B pe3yJbTaTe 0CBOCHHUS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe Pe3yJIbTAaThl 00y4eHHs

B pe3ynbraTe ocBOCHUS AUCHUILIUHBI (MOAYIs) «MoJenupoBaHHe IEKTPOTEXHUUECKUX
KOMIUIEKCOB U CUCTEM» 00y4aroIUICs OJKEH 001aaTh cae1yIoIUMU KOMIETCHIUSIMMU:

KOI[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIITUN

I1K-1 CrocoGeH caMOCTOSATENBHO BBINOJHATh MCCIEJOBAHUSA, OLEHUBATh PUCK M ONPEACIAThH
Mepbl M0 obecnedyeHu0 0e30IacHOCTH pa3pabaThIBA€MbIX HOBBIX TEXHOJOIMH, OOBEKTOB
poheccHOHAIbHOU IeSITEIbHOCTH

IK-1.1 OmnpenensieT 1O  pPYKOBOACTBOM  cHenuaiucra  Oojiee  BBICOKOM
KBaIM(pHUKAIIMK  COJEpKaHMe U TpeOOBaHUS K  pe3yibTaTam
UCCIIEI0BATENLCKOM, MPOEKTHOW M MHOM JESITEeIbHOCTH O0Y4aroUuXcs Mo
nporpammam OakanaBpuata u (uam) JAI1I1 Ha ocHOBe M3yyeHUs TeHIECHUUI
Pa3BUTHUS COOTBETCTBYIOIIEH 0OJACTH HAyYHOTO 3HAHUS, 3alPOCOB PBIHKA
Tpyna, o0pa3oBaTeNbHbIX MOTpeOHOCTEH U




BO3MOXHOCTEH 00ydaromuxcs mo nmporpamMmmam Oakanaspuara u (vau) AT

[1K-1.2 BeinmonHser nopydeHMs 1O OpraHM3alUdUd HAy4YHO-HUCCIIEA0BATEIBCKOM,
IIPOEKTHOM W HHON JAEATEIbHOCTH OO0ydaroIMuXcsi IO Iporpammam
Oakanaspuara u (vn) JIIIIT

IK-1.3 BoinonHseTr mnopydyeHHs 1O OpraHU3alMy  HAay4yHbIX KOH(EpEeHLUH,
KOHKYPCOB MPOCKTHBIX U HCCIICTOBATEILCKUX PAOOT 00 YIaArOIITUXCS




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBlsieT 3 3a4eTHhIX eaunuil 108 akaja. dacoB, B TOM

qHce:
— KOHTaKTHas pabora — 36,1 akaj. 4acos:
— aynuTopHas — 36 akajl. 9acoB;
—BHeayauropras — 0,1 akaz. gacoB

— camocTosTenbHas padbora — 71,9 akan. gacos;

dopma aTTecTaluy - 3a4eT

AynuropHast I =
o KOHTaKTHasd pa60Ta E E Dopma TeKyLero
S B
E B aKaj. 4acax o u, KOHTPOJIS
Paznen/ Tema 3 (B axan. yacax) E R A . e Kon
g 3 ©| caMocTosATenbHOW |  yCIeBaeMOCTH U
JIACIUTUTAHBI 5 - . | xommerenun
O 5 8 & paboThI MPOMEKYTOTHON
nab. | mpakr.
Tex. p z'9 aTTecTalyy
3aH. 3aH. | QO &
1.
Nzydenue
JIEKLIHOHHOT'O
1.1 OCHOBBI TeopHun I1K-1.1,
Mmarepuaa. .
MopnenupoBanus. I[loHsiTue 2/11 7 YcTHBII orpoc [K-1.2,
N Nzyuenue
U knaccuukanus Mmoaenen IK-1.3
JIUTEPaTyphl MO
JTAHHOMU TeMe.
Nzydenue
1.2 ITpobaembt ya
JIEKLIHOHHOT'0
MOJICIIMPOBAHUS  CIIOMKHBIX MaTeDHANA I1K-1.1,
ANEKTPOTEXHUYECKUX 421 6 p ’ YcTHBII orpoc [K-1.2,
o Nzyuenue
KOMILJIEKCOB TPEINPUATHN IK-1.3
N JUTEPaTyphl MO
YEepHON METaJulypruu .
JTAHHOM TeMe.
M3ydyenne ocHoB
MOJIETTUPOBaHUS B
P CobecenoBaHue 1o
MaTeMaTHYECKUX .
1.3 OCHOBBI MaTeMaTHYECKOM
nakerax Matlab u
MOZETHPOBAHUS B . MOIeNH
2 Multisim. -
MaTEMaTHYECKUX IaKeTax Cosatne pacrpenenéHHoM I1K-1.1,
Mathworks ~ Matlab ¢ 4/11 6 " CHCTEMBI IK-1.2,
S MaTeMaTHIEeCKON
npuwioxennem Simulink u JIEKTPOCHAOKECHHSI. IK-1.3
- MozIenu
National Instrumenst .. IMposepka
. pacnpenenéHHOI
Multisim. PE3yIbTaTOB
CHCTEMBI
MOJIETUPOBAHUS
3JIEKTPOCHAOKEHH
s
CobecenoBaHue 10
MaTeMaTHIECKON
Cozpanue
. MOJIEeNH
14 MartemaTtHueckoe MaTeMaTHYECKOM
JNEKTPHIECKOTO
MOJICIIUPOBAHUE MOZEIU KOHTYPA TyrOBOii I1K-1.1,
UIEKTPUYECKOIO  KOHTYpa 4211 | 10 | amexTpHUecKOro yba fyroson IK-1.2,
. o . | cranemraBuIBHOIM
JOYTOBOH CTallelIaBUIbHOM KOHTYpa yroBOi - IK-1.3
ey CTaJIeTUTaBIIIEHON :
[Iposepka
neyn
pe3yIIbTaToB
MOJIEIUPOBaHMSL.




Cosnanue

15 MaremaTHyecKoe MaTeMaTHYECKON
CobecenoBanue 110
MOJICTIHPOBAHUE CUCTEMBI MOJIEIM CUCTEMBI o
. o MaTeMaTHYECKON
«TUPUCTOPHBIN «TUPUCTOPHBIN IK-1.1,
MOJIEIN CHCTEMBIL.
peoOpa3oBaTenb - 4211 | 10 | mpeoGpa3oBareins Mposepka IK-1.2,
JBUATATENb  IIOCTOSHHOI'O — JIBUIaTelb POBEP I1K-1.3
Pe3yNIbTaTOB
TOKa HE3aBUCHMOI'0 ITOCTOSSHHOI'O TOKA
MOJICTUPOBaHHSL.
BO30YXKIICHUS He- 3aBUCHMOIO
BO30Y)KJICHHSD»
CobecenoBanue 110
1.6 MaremaTHueckoe n o
MaTeMaTHYECKON
MOJICTIUPOBAHUE Co3znanue MozeH
CTAaTHYECKOI0 MaTeMaTHYECKON
THDHCTOPHONO MOGITH CTaTUYECKOIr O I1K-1.1,
pHCTOp 621 | 10 A THPHUCTOPHOTO IK-1.2,
KOMITEHCATOpa JUTSE CTaTHYECKOTO
NN KOMIIEHCATOpa. IK-1.3
HEJMHERHOM " THUPUCTOPHOTO
. IIposepka
pe3KonepeMeHHOM KOMIIEHCATOpa
Pe3yNIbTaTOB
Harpy3KH
MOJICITUPOBAHHS.
CobecenoBaHnue 1Mo
MaTeMaTHYECKOR
Co3nanue
Ny MOJIENHN
MaTeMaTHYECKON
1.7 MognenupoBanue CTaTUYECKOTrO
CTaTUYECKOr0 Moarem KOMITIEHcaTopa MK-1.1,
. 6/11 8 CTATUYECKOTO P I1K-1.2,
KOMITEHCATOpa PEaKTUBHOM pEeaKTHBHOM
KOMIIEHCAaTOpa IK-1.3
MOILHOCTH o MOILHOCTH.
PEaKTHBHO
IIpoBepka
MOILIHOCTH
Pe3yIbTaTOB
MOJICITUPOBAHUSI.
CobecenoBanue Mo
MaTeMaTHYECKOM
Co3nanne MOEH
1.8 MopaenupoBanue MaTEMATHHECKOH CHHXPOHHOMH TK-1.1,
' " P 4m | 8 Mozenu p TK-1.2,
CHUHXPOHHOM MalllWHbI . MaIlIMHEL.
CHUHXPOHHOM IK-1.3
[IpoBepka
MaIlHHBI
pE3ynbTaTOB
MOJICITUPOBAHHUSI.
CobecenoBanue Mo
Coznanne MaTeMaTHYECKOH
MaTEeMaTHYECKOM MOJIEIIN
1.9 Monemuposanue MOZICITH «peodpa3oBaTelb
CHCTCMbI «rpeodpazoBaTel p‘{aCI;OTLI IK-1.1,
«1peodpazoBaTeib 2 6,9 peodp I1K-1.2,
b YaCTOTHI — JIBUTaTelb
YacTOTBI —  JIBHraTeib IIK-1.3
JIBUTaTeNb MEPEMEHHOT'0 TOKa.
MIEPEMEHHOTO TOKa)
MIEPEMEHHOTO [IpoBepka
TOKa» pe3ynbTaTOB
MOJICITUPOBAHUSI.
1.10 3auer
Wroro no pasaeny 36/121U| 71,9
IIK-1.1,
. IIK-1.2
Hroro 3a cemectp 36/121| 71,9 3a4€T !
IIK-1.3
Uroro o aucuuiuinze 36/121 1| 71,9 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3auMM  NPEAYCMOTPEHHBIX BUJOB Y4eOHOM paboThl B KayecTBE
00pa30oBaTeNbHBIX TEXHOJOTHH B MPENOJaBaHUU IMCUUIUIMHBI HCIIOJB3YIOTCS TPaJAWIIMOHHAS
TEXHOJIOTUSI U TEXHOJOTHUs mpobiaemHoro oOydenus. [lepenaya HEOOXOAUMBIX TEOPETUUECKUX
3HaHUH W (QOPMHPOBAHME OCHOBHBIX NPEJACTABICHUH MNPOUCXOMUT C HCIOJIB30BAaHHEM
MYJIbTUMEIUITHOTO 000PYI0BAHHS.

[IpakTrueckue 3aHATHS NPOXOJAT B TPaJAULUUOHHON (opMe U B (popMe KOHCYJIbTALUH.
Teopernueckuii MaTepuan SBISETCS PE3YyJIbTaTOM YCBOEGHMsS IOJIyY€HHOH HHpopmanuu Ha
ayIUTOPHBIX 3aHATUAX U CAMOCTOSITEIIBHOIO U3Y4EHHUS.

B xozae npoBeneHus 3aHATUIA TPEAYCMATPUBAETCS:

1) WuCmoJIb30BaHUE DIICKTPOHHOTO JIEMOHCTPAIMOHHOTO MaTepuajia TI0 TeMaM,
TpeOYIOIIMM WJUTIOCTPAllUU  pabOThl CIEUUATU3UPOBAHHOTO MPOTPaMMHOI0 oOecredeHus,
CIIOXHBIX CTPYKTYPHBIX CXEM U 00JIbIIOr0 00beMa rpauueckoro Marepuanna;

2) UCTIOJIb30BAHUE JICKTPOHHBIX YYCOHMKOB 10 OTACTBHBIM TEMaM 3aHSTHIA;

3) aKTUBHBIC M WUHTEPAaKTHBHbIC (HOPMBI OOYUCHHMS: BapUATHUBHBIA OMpPOC, TUCKYCCHH,
YCTHBIM OIIPOC U T. 1.

[Ipn mpoBeneHUM 3aHATHH UCHOJB3YIOTCS paboTa B KOMaHAE U METOMbI
MH(OPMAaLMOH-HBIX TEXHOJIOTUH.

6 YueOHO-MeTOIHYECKOE 00eciedeHe CAMOCTOSITeIbHOI PadoThl 00yYaOIIUXCS
[Ipencrasneno B mpuiioxeHnu 1.

7 OueHOYHBbIE CPEACTBA 1/ POBeAeHU POMEKYTOUYHOMH aTTeCTAlMU
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHo-MeTOoIUYecKOe M HHPOPMAIIMOHHOE 00ecneyeHHe AU CIUTIHMHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Jlunaii Bb.P., KoMmbloTepHble MOJAEIH S3JIECKTPOMEXAHUYECKUX CHUCTEM. Moaenu
OCHOBHBIX KOMIIOHEHTOB dJIeKTpoMexaHnueckux cucreM / Jlumait B.P. - M. : U3garenbckuii 1om
MDBHU, 2019. - ISBN 978-5-383-01351-9 - Tekcr : saekrponubii // DBC "KoncyabTaHT
crymenta" : [caiit]. - URL : http://www.studentlibrary.ru/book/ISBN9785383013519.html (zara
obpamienus: 22.05.2023).

0) JlonoJiHUTEIbHAS JIUTEPATYpA:
1.2nexTposHepreTrueckue cuctemsl u cetu: npumeHenne CAD-cpen B 2 4. Yacts 1 :
ydyeb6Hoe mocodue aysi By30B / C. A. Eporienko [u 1p.]. — Mockga : U3parenscto FOpaiit, 2019

; ExatepunOypr : U3n-Bo Ypan. yu-ta ; ExarepunOypr : M3a-Bo Ypan. yn-ta. — 158 c¢. —

(Yuusepcutetsl Poccun). — ISBN 978-5-9916-9917-4(U3natensctBo FOpaiit). — ISBN
978-5-7996-1551-2 (M3xa-Bo Ypai. yn-ta). — ISBN 978-5-7996-1550-5 (U31-B0 Ypai. yH-Ta).
— Teker ; ANEKTPOHHBIN I 3bC FOpaiit [caiiT]. — URL:

https://www.biblio-online.ru/bcode/438163 (nata obparenws: 22.05.2023).
2.OneKTpo3HepreTuyeckre cuctemsl U cet: npumeHenne CAD-cpen B 2 u. Yacts 2 :



http://www.studentlibrary.ru/book/ISBN9785383013519.html
https://www.biblio-online.ru/bcode/438163

yueOHoe nocodue a1 By30B / C. A. Epomenko [u ap.]. — Mocksa : UznatensctBo FOpaiit, 2020.
— 174 ¢. — (Bwiciiee oopasosanue). — ISBN 978-5-9916-9918-1. — Tekcr : aeKTpoHHbIi //
OBC HOpaiit [caiit]. — URL: https://www.biblio-online.ru/bcode/453361 (nara oGparieHus:
22.05.2023).

3. bapronmomeii, I1. . DnexTposHepreTrka: WHPOPMAIMOHHOE OOECIICUYECHUE CHUCTEM
yrpaeieHus . ydeoHoe nocodue mist By3oB / I1. U. bapronomeii, B. A. Tamuiua. — Mockaa :
NznarenscrBo FOpaiit, 2020. — 109 ¢. — (Bricmee oo6pazoBanue). — ISBN 978-5-534-10914-6.
— Tekct : AIEKTPOHHBIN Il ObC FOpaiit [caiiT]. — URL:
https://www.biblio-online.ru/bcode/453346 (narta oOparienus: 22.05.2023).

4.IlankoB, b. B. Teopus cucreM U CUCTEMHBIH aHAINU3 Ui 3JIEKTPOIHEPrETHKOB :
y4eOHUK U TIPAKTHKYM J1s OakanaBpuara u maructparypsl / b. B. [lankos, A. JI. Kynukos. — 2-¢
u31., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2019. — 470 c¢. — (bakanaBp u Marucrp.
Axanemuyeckuii kypc). — ISBN 978-5-534-00721-3. — Tekcr : anexrponusiit // OBC Opaiit
[caiiT]. — URL: https://www.biblio-online.ru/bcode/434717 (nata obpamenus: 22.05.2023).

B) MeroauyecKkue yKasaHus:

1. Kopnaunos, I'.Il. JlaGopatopHblii mpakTUKyM MO aucuuIuiMHaM «Teopernyeckue
OCHOBBI JIEKTPOTEXHUKW» U «OCHOBBI JIEKTPOTEXHUKU M SJIEKTPOHUKH» C BBINOJIHEHUEM Ha
nepcoHanbHOM KommbioTepe [Teker]: YueOnoe mocobue st cTyieHTOB crienuanbHocTy 140211
«OnexrpocHabdxenuey / I'.I1. Kopuunos, A.A. Hukomaes. - Marautoropck: 'OY BITIO MI'TVY,
2011. 76 c.

2. Kopuawmios, I'.Il. JlabopaTopHbIii TPAaKTUKYM «IJIEKTPOMArHUTHAsT COBMECTUMOCThY
[Tekct]: YuebHOE MOcOOME sl CTYJIGHTOB U MaruCTPaHTOB HampasyieHust moarotoBku 140400
«DJEKTPOIHEPIeTHKA U IJICKTPOTEXHHUKA» Mpoduiab «InekrpocHabkenue»/ I'.I1. KopHuios,
A.A. Huxonaes, O.JI. HazapoBa. - Maruuroropck: M3a-Bo Marautoropck. roc. yu-ta um. I'.1.
Hocoga, 2012, 88 c.

r) [Iporpammuoe obecnieuenne u MHTEpHET-pecypcehl:

IIporpamMmmHoOe o0ecnieyeHue

Haumenosanue 110 No norosopa Cpok e CTBUS JTULIEH3UU
MS Windows 7

Professional(mns  |1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 |y 135 o1 17.09.2007 BecCpOTHO
Professional

7Zip cB00OHO pacnpocTpansemoe [10 06eccpoyHO

NI MultiSim K-68-08 ot 29.05.2008 BecCpOTHO
Education



https://www.biblio-online.ru/bcode/453361
https://www.biblio-online.ru/bcode/453346
https://www.biblio-online.ru/bcode/434717

MS Office Visio

Prof 2019 (nns J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MathCAD v.15
Education J-1662-13 o1 22.11.2013 OeccpovHO
University Edition
MathWorks
MathLab v.2014 | 8914 o1 08.12.2014 Gecepono
Classroom
License

CBOOOIHO
FAR Manager pacnpoctpatsemoe [10 06eccpovHO
Calculate Linux [cBo6omno 5eCCePOIO
Desktop Xfce pacnpoctpansemoe [10 p
Linux Calculate CBOOOHO OeccpouHo

pacnpoctpansemoe [10

IIpodeccuonanbHblie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

OnekTpoHHass 0aza TMEePUOIUYECKUX H3IaHUM
East View Information Services, OO0 «1BUC»
Harmmonanbuasa
undopmanronno-anamutuueckas cucrema —(URL: https://elibrary.ru/project_risc.asp
Pocculickuii HMHJIEKC HAYYHOTO IIMTHPOBAHUS
ITouckoBas cucrema Akagemus Google (Google
Scholar)
Nudopmannonnas cucrema - Eaunoe okHO URL: http://window.edu.ru/
JI0CTyTa K UH(POPMAIIMOHHBIM pecypcam
Poccuiickass TocymapctBeHHass OuOnmoTeKa.
Katanoru
DneKTpoHHbIe pecypcbl oubnuoreku MI'TY um.
I".". HocoBa

https://dlib.eastview.com/

URL: https://scholar.google.ru/

https://www.rsl.ru/ru/4readers/catalogues/

http://magtu.ru:8085/marcweb2/Default.asp

9 MaTepuajbHO-TeXHHYeCKOe o0ecrieyeHue TUCIHUIJIMHBI (MOAYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecTiedeHre JUCIUTUINHBI BKIIOYAET:

1. VYueGHble ayauTOpuM A MPOBENCHUS NPAKTHUUECKUX 3aHATUH, TPYNIOBBIX H
VWHIVBUAYAIBHBIX KOHCYJIbTALMN, TEKYIIETO KOHTPOJISA U MPOMEKYTOYHON aTTeCcTaluy - JOCKa,
MYJIbTUMEUHHBIN POEKTOP, SKPaH.

2. TlomemieHuss A7 CaMOCTOSATENBHOW pabOThl OO0ydaromMXCs - MNEPCOHAIbHBIE
kommbroTepsl ¢ makerom MS Office, BeixomoM B MHTEpHET M C IOCTYIIOM B AIICKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

3. Tlomemenue manas XpaHeHHs M NPOPHUIAKTHUECKOTOo OOCITYy>KMBaHHUS Yy4eOHOTO
000pyZI0BaHUS - CTEIUIAXKH, Ce(bI A1 XpaHEeHUs! y4eOHOTo 000 Py I0BaHHUS.


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

NPUJIOXKEHHUE 1
(o0s3aTenpHOR)

Y4yeOHO-MeTOANYECKOE 00ecTeYeHne CAaMOCTOATEILHOH padoThl CTY/ICHTOB

AynuTopHas caMoOCTOsATElIbHasi paboTa MaruCTpaHTOB Ha MPAKTUYECKUX 3aHITHUSIX
3aKJIF0YaeTCsl B pa3pab0TKe MAaTEeMaTHYECKUX MOJICICH AIEKTPOTEXHUUECKHX KOMIUIEKCOB U HX
peaim3anuu B NMPHKIATHBIX nakerax Mathworks Matlab u National Instruments Multisim, a
TaKKe B TPOBEJACHUH CaMOCTOSITCIbHBIX HCCIICAOBAHUN C MOCICAYIOIIUM aHAJIU30M |
KOJUIEKTUBHBIM OOCYXJEHUEM PE3YJIbTaTOB.

BHeaynuropHas caMocTosITeIbHAst paboTa MAaruCTPaHTOB OCYIIECTBIISACTCS B BHJIC YTCHUS
U TpopabOTKH TEOPETHYECKOr0 MaTepuana W PEKOMEHIOBAHHOW JMTEpaTyphl. Takxke
CaMOCTOATCIIbHAA pa60Ta npearojaracT BBIIIOJJHCHHUE AOMAIIHUX 3&)1&HPII>1 C KOHCYJIbTallUIMH
Ipero/aBaTels.

Hpumepnble KOHmpOoOJ/ibHble 3a0anus  no memam

Nol. Tema: «MoJiedab pacopeaeIEHHOW CUCTEMBI MIIEKTPOCHAOKEHU»
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No3. Tema: «MareMaTnyeckas MOJENIb CUCTEMbBI «TUPUCTOPHBIN Pe00pa30BaTeilb — JIBUTATENb

IOOCTOAHHOI'O TOKAa HE3aBUCUMOI'O B036V)KI[GHI/I$I»»
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Neo 4. Tema: «MaTeMaTHnuyecKast MOJEIb CTATHYECKOIO TUPUCTOPHOI'O KOMIIEHCATOPA
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Ne 5. Tema: «MaremaTuueckass MOAEIb CTATUYECKOTO TUPUCTOPHOTO KOMIIEHCATOPa PEAKTUBHOU
MOIITHOCTHY»

QE%'
D24 (D26 %Z \D22C

Ne 6. Tema: «MaremaTuueckass MOAEIb CHHXPOHHOW MAaIIUHBI»
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IMPUJIOKEHUE 2

(o0s3aTenpHOR)

OHeHO‘lHLIe cpeacrea AJisi IpoBEACHUSA l'[p()Me)KyTO‘lHOi/i arTreCcranuu

a) H.]IaHI/IpyeMble Pe3yJdbTaThbl oﬁyqe}ma H OCHOYHBIC CpEACTBaA JJISA NMPOBECACHUSA
l'lpOMC)KyTO‘lHOﬁ arTrecranumn

Kon
HHOUKAaTOpa

Nuaukarop 10CTUXEHUS
KOMIIETEHIIN U

OneHouHbIE CpesicTBa

[TK-1: CnnocoOeH caMOCTOSITEIbHO BHITIOJHATH UCCIIEIOBAHUS, OIIEHUBATH PUCK U OTIPEIETISATh
MepBI TT0 00eCTIeYCHHIO 0€301TaCHOCTH Pa3padaThIBAEMbIX HOBBIX TEXHOJIOTHI, 00BEKTOB
1pohecCHOHATBHOM NIeATETbHOCTH

IK-1.1

Ornpenenser 1moj; pyKoBOJICTBOM
creranucra 06osee BHICOKOH
KBIM(DHUKAIIMH COJICPKAHHE U
TpeOoBaHUs K pe3yibTaTaM
HUCCIE0BATEIbCKOM, MPOSKTHON 1
WHOH JEeSTETHFHOCTH 00yJarONIUXCs 10
nporpaMMam OakajiaBprata u (WJim)
JIIIT Ha ocHOBE M3y4YeHUS TCHACHITUN
Pa3BHUTHSI COOTBETCTBYIOIIEH 00JIaCTH
Hay4HOTO 3HAHUS, 3aIIPOCOB PHIHKA
Tpyaa, 00pa3oBaTeIbHBIX
MMOTPeOHOCTEH M BO3MOYKHOCTEH
oOyuaronuxcs 1o nmporpaMmmam
OaxanaBpuata u (nm) AI1I1

Hepeltenb meopemu4ecKux e6onpocos

K 3auemy
1. Ilousarue MOJIEITUPOBAHUS.
Knaccudukanus MOJIeIe o

NpPUHLMITY  peanu3auuu  (HaTypHas,
MaTepuagbHas, MareMaruyeckas), IO
TOYHOCTH (nmonHsbIe, HETOJIHBIE,
npUOIMKEHHBIE), IO (PaKTOpy BPEMEHU
(craTuyeckue U TUHAMHUYECKHUE).

2. CriocoOsl MaTEMaTUYECKOTO
MOICTTUPOBAHUS EKTPUIECCKOTO
koHTypa JICII.

3. MaremaTuueckoe MOI€TMPOBaHUE.
TpeGoBanusi, NpeabsBIsieMbIe K
MaTeMaTHueckuM MozensaM. [lonsarus
nojo6us u agekBaTHocTu. [lonsATHe
SKCIIEPUMEHTA U €ro Kiaccu(uKarus.
4. Tlounsitue MOJIETTUPOBAHUSI.
Knaccudukanus MoJeien 1o
OPUHLMITY  peanu3auuu  (HaTypHas,
MaTepuajbHas, MareMaruyeckas), IO
TOYHOCTH (nmonHsble, HEMOJIHBIE,
npUOIMKEHHBIE), TI0 (PaKTOPy BPEMEHU

(cTaTrYecKue U JMHAMHYECKUE).
5. CnocoOsl MaTeMaTHYeCKOTO
MOJETUPOBAHUS ANEKTPUYECKOTO
koHTypa JICII.
6. Maremaruueckoe MOJICTHPOBAHUE.
TpeGoBanus, peIbsIBIsIEMbIC K
MaTeMaTHueckuM MozensM. [lonstus
nojobuss u anexkBatHocTH. [loHsTHE
SKCIIEPUMEHTA U ero Kiaccu(uKarius.
7. OcHOBBI pabOThI B MATEMaTHYECKOM
nakere Mathworks Matlab
(rpaduyeckuii uHTEpdEiic NporpaMMsl;
OCHOBHBIE OTIEPALIUH C MACCUBAMH
JTAHHBIX; OCHOBBI BCTPOEHHOTO SI3bIKA
MPOTPaMMUPOBAHKST; OCHOBHBIE
O6ubmoTexu npuioxkeHus Simulink;
paboTa ¢ OCHOBHBIMH OJIOKaMU




Kon
HHOUKATOpa

Nupukarop 10CTUXEHUS
KOMIIETEHIINU

OneHouHbIE CpesicTBa

AMEKTPUICCKUX DIIEMEHTOB OUOIHOTEKH
SimPowerSystems; meTop1 pacyera
MoJieneit; 0(opMIIEHHE Pe3yIbTaToB
MaTeMaTHYeCKOTO MOJICTTMPOBAHUS).

IlpumepHnulit nepeyens npaxmuuecKux
3a0anuil

1. Co3pganne MaTeMaTUYEeCKOM MOJCITH
pacnpenenéHHON CUCTEMBI
NEKTPOCHAOKEHUS
2. CoszmaHue MaTeMaTHYECKOM MOJIEN
AIEKTPUYECKOTO KOHTYpa JyroBOH
CTaJIETIaBMIILHOM IeUHn
3. Cosnanue MaTeMaTUYeCKON MOIEIH
CHUCTEMBI «TUPUCTOPHBIN
npeoOpaszoBaresb — ABUTaTeNb
MMOCTOSTHHOT'O TOKAa HE3aBHCHMOT'O
BO30OYXJICHUSI»
4. Co3manne MaTeMaTHYECKON MOIEIN
CTATUYECKOTO TUPUCTOPHOTO KOMITCH-
caTopa
5. Co3pganne MaTeMaTUYeCKOM MOJEINA
CTATUYECKOTO KOMIIEHCATOpa
PEaKTUBHON MOIIHOCTH
6. Co3manye MaTeMaTUYECKOW MOJEINA
CHHXPOHHOHW MaIIuHbI

7. Co3manue MaTeMaTHYECKOH

MOJIENIH «IIpeoOpa3oBaTeb YaCTOTHI —
JIBUTATEJIh IEPEMEHHOTO TOKa)

8. Co3pganue MaTeMaTUYeCKOU MOJEINA
pactpenenéHHON CUCTEMBI
3JIEKTPOCHAOKEHUS
9. Co3nmaHue MaTeMaTHYECKOH MOJEIN
ANEKTPUYECKOTO KOHTYpa AYTOBOU
CTAJIENIaBUIBLHON IIeun
10. Co3manne MaTeMaTUYECKOH MOJEIN
CHUCTEMBI «TUPHUCTOPHBIN
npeoOpaszoBaresb — ABUTATENb
IMOCTOSIHHOTO TOKa HE3aBHCHUMOTIO
BO3OYXKICHUSD
11. Co3manne MaTeMaTHYECKOH MOJEIN
CTaTUYECKOTO TUPUCTOPHOTO KOMIIEH-
caTopa
12. Co3manne MaTeMaTUIECKOH MOJEIH
CTaTUYECKOT0 KOMIIEHcaTopa
PEaKTUBHOM MOLIHOCTH
13. Co3manne MaTeMaTHYECKOH MOJEIN
CUHXPOHHOMW MalIuHbI

14. Co3naHue MaTeMaTHYECKOH




Kon

Nupukarop 10CTUXEHUS

OneHouHbIE CpesicTBa

HHJIMKaTOpa KOMIIETCHIIHT
MOJIENIN «IIpeo0pa30oBaTeb YaCTOThHI —

JIBUTATEJIh IEPEMEHHOTO TOKa
K-1.2 BrinosHseT nopyyeHus no Ilepeuenv meopemuueckux 60npocos

OpraHu3aIu
Hay4HO-UCCJIEN0BATEIbCKOM,
MPOEKTHOMN ¥ MHOM JICSITeIbHOCTH
oOyuaronuxcs 1o nporpaMmmam
Oakanaspuata u (vm) AIIIT

3auemy
1. OcHoBbI paboOTHl B MaTeMaTHYECKOM
naKeTe Mathworks Matlab

(rpaduueckuil uHTEpdENc MporpamMmsbl;
OCHOBHBIE OIEpallid € MacCHUBaMU
JTAHHBIX; OCHOBBI BCTPOEHHOTO SI3bIKa
MIPOrPaMMHUPOBAHHS; OCHOBHBIE
oubmotexku mpuioxkeHus — Simulink;
pabota ¢  OCHOBHBIMH  OJOKaMu
AIIEKTPUYECKUX DJIEMEHTOB OUOIMOTEKH
SimPowerSystems; wmeToapl  pacuera
Mojeneil; ogopmieHue  pe3ysabTaToB
MaTeMaTHYECKOTO MOJICTTHPOBAHKS).

2. Tlonsitme NEKTPOTEXHUUECKOTO
KOMILIIEKCa. Pa3zHoBumnoctu
HEPrOEMKHUX ANMEKTPOTEXHUICCKHIX
KOMILJIEKCOB METaJLITypru4ecKoro
MIPEANPUSTHS. Ocob6enHoctu

MOJICTUPOBAHUS  AJICKTPOTEXHUICCKUX
KOMIIJICKCOB.

3. HccnenoBanme YCTaHOBHUBIITHXCS
PEKIMOB CJI0KHO3aMKHYTBIX
ANMEKTPUUECKUX CETEeH C UCIOJIb30BaHUEM
MMUTALIMOHHBIX ~ MOJETCH B  cpelne
Matlab-Simulink.

4. YupouieHHas MaTeMaTH4YCCKast
monens JICII ¢ mpencraBiieHuEM
AICKTPUIECKOM JTyTH B BHUC
MIePEMEHHOTO AKTUBHOTO
COTIPOTHBIICHHSL.

5. Opnodasusie u TpexdazHbie
matematuueckue wMomenu JCII ¢
NpeICTaBIeHUeM  Oyrd B BHUJE
npotuo-2/1C.

6. MopaenupoBanne 6-Tu u 12-TH
MYJIbCHBIX CXEM  BBIIPSIMIICHUS C
pPErylnaTopoM ToOKa, pabOTaroImMX Ha
npotuso-21C.

7. OmHo(azHble U Tpexda3Hbie
matematuueckue wMogenu JCII ¢
HCTI0JIb30BAHUEM YpaBHEHUS
MTHOBEHHOW  MPOBOJAMMOCTH  OYT'H
Kaccn.

8. MareMarnueckas MO/IeTb
(GUITBTPOKOMITIEHCUPYIOIITUX Lernen.
ITomyuenue pPE3yIABTUPYIOLIEN




Kon
HHOUKATOpa

Nupukarop 10CTUXEHUS
KOMIIETEHIINU

OneHouHbIE CpesicTBa

YaCTOTHOW XapaKTEPUCTUKH MUTAIOLIEH
CeTH W (PHIIBTPOB BHICIIUX TAPMOHUK.

9. Maremarndeckas MOJIEJTb
TUPUCTOPHO-PEAKTOPHOMU TPYIIIIBI
(TPD). Peammzanusa CHUCTEMBI
aBToMarnuyeckoro ympasienus TPI.
Uccnenosanue KOMIIEHCALIMU
PEaKTMBHOM MOIIHOCTH C Y4E€TOM
pexumon padots! JACIT u TII-/1.

10. CpaBHenue AIIEKTPUYECKUX
XapaKTEPUCTHUK JCII. Onenka
rapmMoHudeckoro cocrasa TokoB JICII.
Ouenka BimusiHus JICII Ha muTaronryro
CeTh  METOJaMH  MaTeMaTHYE€CKOTO
MOJICITUPOBAHUS.

11. CocraBnenue MoIeI CHHXPOHHOTO
meuratens  (Cl) mno  ypaBHEHHSIM
[Tapka-I'opeBa. MartpuuHas Mozens
cuHxpoHHoro asurarens. Moaens C/I,
MOCTPOCHHAsE C TIOMOIBI0  OJIOKOB
oubmmoTexkn SimPowerSystems.

12. Cunres ABTOMATHUYECKOTO
perynsaropa BO30YX/IeHUs TUIs
obecnieuenust ycronunBoctu CJ[ mpum
TUHAMHYECKUX BO3MYIICHUSIX -
HaOpoce  CTaTUYEeCKOW  Harpysku,
MpoBajaXx MUTAIOLIETO HAIMpPSHKEHUS U
1.1. Uccnenoanne CJ| B mepexoaHbIx
peKUMax

13. CocraBiieHne MOJIeIM CUHXPOHHOTO
renepatopa (CI') mo ypaBHEHUSIM
[Tapka-I'opeBa. Cunres
ABTOMaTHYECKOTO peryisTopa
Bo3Oyxaenus. HccnenoBanume CI' B
MEPEXOIHBIX PeXUMaxX MPH yJaICHHBIX
KOPOTKHX 3aMBbIKAaHUSX.

14. Maremaruyeckas MOJEIb
npeoOpa3oBareisi 4acTOTHl CO 3BEHOM
MOCTOSTHHOT'O TOKa.

15. MogenupoBanue nporiecca
BKJIFOUEHHS  CHJIOBOTO  Tpex(]azHOoro
TpaHcopMaTopa Ha XOJOCTOM  XOf.
Marematnueckue MOJETN MarHUTHOM U
AIIEKTPUUECKHX LIenel TpaHchopmaropa.
16. CocraBnenus MaTeMaTU4eCKOM
MOJIEM  JJIEKTPUYECKOW 1enu  Jyis
UCCIIEI0BAaHUS MIPOLIECCOB
MEpeHANPSHKEHUST TPU  pa3MbIKaHUH
AKTUBHO-WHIYKTUBHOU Harpy3KH.
YpaBHeHue MIPOBOAUMOCTH




Kon
HHOUKATOpa

Nupukarop 10CTUXEHUS
KOMIIETEHIINU

OneHouHbIE CpesicTBa

AIIEKTpUYECKOM yru Maepa.

17. MaremaTtiueckoe  MOJICIMPOBAHUE
CHJIOBOM YacTu CTaTHYECKOI'0
KOMIICHCATOpa PEaKTUBHOW MOIIHOCTH
trna CTATKOM.

18. Crioco0b1 MaTeMaTHYECKOIO
MO/ICTTUPOBAHUS JUTUHHOM JIAHUAN
ANIEKTporiepeaay.

19. Omnpenencane OCHOBHBIX
SHCPreTUICCKUX n OJICKTPUYCCKUX
MoKa3aTesen TUPHUCTOPHOTO

npeoOpa3oBarens: yrjia KOMMYTAIUH,
yria YOpaBleHUs, CPEeIHUX 3HAYCHUN
BBITNIPAMIICHHOTO TOKAa M HAIPSKCHUA Ha
MaTeMaTUYeCKO  MOJEIIH. Anamms
BBICIIINX TAPMOHUK TOKAa, T€HEPUPYEMBIX
TII.

20. Maremaruyeckas MOJEIb
npeoOpa3oBarelisi YacTOThl ¢ AKTHBHBIM
BBINPSIMHATEIIEM.

21.CocrapieHre MaTeMaTHIECKUX
MOJIEJIEN CUCTEM CKaISIPHOTO U
BEKTOPHOTO YIIPABJICHUSI IBUTATEIISIMA
nepeMeHHOTo Toka. MccnenoBanue
ITOPUTMOB IIUPOTHO-UMITYJIbCHOM
Moayssiun. MiccnenoBanue
SHEPreTUYECKUX U AIIEKTPUUCCKIX
roKazaresiei mpeoOpa3oBarTesis 4acTOTHI.

Ilpumepnvle npaxmuyeckue 3a0anus:

1. CoznmaHue MaTeMaTHYECKOW MOJIEIN
pacipeiei€HHON CUCTEMBI
AIIEKTPOCHAOKEHUS

2. Co3maHue MaTeMaTUYEeCKON MOICIH
JIIEKTPUYECKOT0 KOHTYpa JyroBOi
CTaJICTUTaBUIIBHON TIEUH

3. Co3pmaHue MareMaTU4ecKOW MOJCITH
CHUCTEMbI «TUPHUCTOPHBIN
npeoOpa3oBaTeb — IBUTATEIb
MIOCTOSIHHOTO TOKA HE3aBUCHMOTO
BO3OYXKICHUSD

4. Co3naHue MaTeMaTHYeCKOU MOJICITH
CTaTUYECKOTO THPUCTOPHOTO KOMIICH-
caropa

5. Co3naHue MaTeMaTHYEeCKON MOIEIH
CTaTUYECKOTO KOMITEHCATOpa
PEaKTUBHOM MOIITHOCTH

6. Co3maHue MaTeMaTH4YECKON MOJICIH




Kon
HHOUKATOpa

Nupukarop 10CTUXEHUS
KOMIIETEHIINU

OneHouHbIE CpesicTBa

CHHXPOHHOMW MAIlIMHbI

7. Co3maHue MaTeMaTHYeCKON
MOJIENIH «IIPeoOpa3oBaTeb YaCTOTHI —
JIBUTATEIb TIEPEMEHHOTO TOKa»

8. Co3ganue MaTeMaTUYECKON MOJCIIH
pacnpenenéHHON CUCTEMBI
ANEKTPOCHAOKEHUS

9. CoszmaHue MaTeMaTHYECKOM MOJIEIN
AIIEKTPUIECKOTO KOHTYpA JYTOBOU
CTaJCIIaBUIIBHOM IIEUH

10. Co3anre MaTeMaTHYECKOM MOJIEIN
CUCTEMBI «THPUCTOPHBIN
npeoOpaszoBaresb — ABUraTeNlb
ITOCTOSIHHOTO TOKA HE3aBHCHUMOI'O
BO30OYXJICHUSI»

11. Co3panue MaTeMaTHIECKONH MOJIEIIA
CTaTHYECKOTO THPHUCTOPHOTO KOMITCH-
caTopa

12. Co3manne MaTeMaTHIECKOM MOIEIH
CTaTHYECKOTO KOMIICHCATOPa
PEaKTUBHOUN MOIITHOCTH

13. Co3ganne MaTreMaTUYeCKON MOIEINA
CHHXPOHHOMW MAIlIMHBI

14, Co3manue MaTeMaTHYeCKOM
MOJIENIH «IIpeoOpa3oBaTeb YaCTOTHI —
JIBUTATEJIh IEPEMEHHOTO TOKa)

IK-1.2

BrimonHsieT nopydeHus 1mo
OpraHu3aluy HayYHbIX KOH(PEPEHIINH,
KOHKYPCOB IIPOCKTHBIX U
UCCIIEIOBATEILCKUX PadoOT
00yJaronuxcs

Hepeueub meopemu4ecKux 6onpocoe

3auemy
1.Ilonsarue AIEKTPOTEXHUYECKOTO
KOMIIJIEKCA. PasHoBHIHOCTH
SHEPTOEMKHUX ANEKTPOTEXHUUYECKUX
KOMIIIEKCOB METaJUTypTrU4eCKOTro
NPEIPUSATHS. OcobennoctT

MOACIIMPOBAHUA OSJICKTPOTCXHUUYCCKUX
KOMIIJIICKCOB.

2.I/ICCJ'IG,I[OB8.HI/I€ YCTaHOBHBIINXCS
PEKUMOB CIIOKHO3AMKHYTBIX
QJICKTPUYCCKUX CEeTeH C UCII0JIb30BAHUEM
NMUTAIITUOHHBIX MOHCHCﬁ B Cpeac
Matlab-Simulink.

Ilpumepnvle npakmuueckue 3a0anun:

1. Co3nanne maremaTuyecKon
MOJIEJIA pacIpeneIEHHON
CHCTEMBI JIEKTPOCHAOKEHHUS

2. CoznaHue MaTeMaTHYeCKOM
MOJIEJIH IIEKTPUYECKOTO KOHTY-
pa AyroBoOi CTaleNIaBUIbHON
neyn

3. Co3nanue MaTeMaTH4eCcKOM
MOJIEJIM CUCTEMBI KTHPUC-




Kon WNupukartop noctukeHus

OneHouHbIE CpesicTBa
WHIAKATOpA KOMIIETCHIIMH

TOPHBIN MpeoOpazoBaTeh —
JIBUTATENIh ITOCTOSTHHOI'O TOKA
HE3aBHCHUMOT'O BO30YKICHUS»
4. Co3paHue MaTeMaTHYECKOM
MO/IEJIA CTATHYECKOIO
TUPUCTOPHOTO KOMIICHCATOpa
5. Co3gaHue MaTeMaTHYeCKOM
MO/IEJIA CTATHYECKOIO
KOMITEHCATOpa peaKTUBHOMN
MOIIHOCTH
6. Coznganue MareMaTU4eCcKOn
MO/JIEJIM CHHXPOHHOW MAaIllMHbI
7. Co3maHue MaTeMaTHYECKOM
MOJIENIH «IIpeoOpa3oBaTeib
YaCTOTHI — JBUTATEH
MIEPEMEHHOTO TOKa»

0) Ilopsiiok mpoBeeHHs MPOMEKYTOYHONH aTTECTAUMHU, MOKA3aTeJIH M KPUTEPHHU
OLICHUBAHUS

[IpomexxyTounast aTrTecTanus IO JUCHUIUITMHE «MOJCTUPOBAHUE OSIECKTPUUCCKUX
KOMIUIEKCOB M CUCTEM» MTPOBOUTCS B JopMeE 3adeTa.

Iloxkazamenu u Kpumepuu OueéHueanus u sauema:

OOyuaromuiicsi CIocoOeH caMOCTOSTEIBHO BBIIOJIHSITH UCCIICIOBAHMS, OLICHUBATh PUCK U
OTNpENeNATh MEphl MO OOECIEYCHUI0 OE30MaCHOCTH pPa3padaThIBAEMBIX HOBBIX TEXHOJIOTHIA,
00BEKTOB TPOPECCHOHATBHON JIEATEILHOCTH, BBINIOJHATE  TOPYYEHUS TI0 OpTaHU3aINH
HAyYHO-HMCCIICIOBATEIBCKOM, MPOCKTHOW M WHOU JIEATEILHOCTH OOYYAIOMIMXCS 10 MpOorpaMmmam
OakanmaBpumata w  (wm) I, BBIMIOJIHATh ~ TMOPYYCHUsT 10  OpraHHU3aiuu
HAyYHO-HMCCIICIOBATEIbCKON, MPOSKTHOW M WHOU JIEATEILHOCTH OOYYAIOMIMXCS 10 MPpOorpaMmmam
OakanaBpuata u (vmm) JIII1.



