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1.HEJIXH OCBOEHMUA JTUCLHHUITIIUHBI

IleaamMn OCBOGHHA JHCLUHIUTHHEl ABMAOTCA: (JOPMHPOBaHHE TOTOBHOCTH TEHEPHPOBATE H
HCMOJIB30BATL HOBBIE HEH, CNoco0HOCTH HAXOIHTL TBOPYECKHE pelleHns npodeccHoHANBHEIX 3a-
1a4, TOTOBHOCTH NMPHHHMATh HECTAHAAPTHEIE pelueHus; (JOPMHPOBAHHE TOTOBHOCTH PEIATH WH-
HEHEPHO-TeXHHYECKHEe 3a/1a4d ¢ NMPHMEHEHHeM CPelCTB NMPHKIATHOIO nporpaMMuoro obecneve-
HHS, CTIOCOOHOCTH MPHMEHATE METOIBI CO3TAHHS M AHATH3A MOeIeii, MOZBONAIOIINX TPOrHO3HPO-
BATh CBOMCTBA M MOBEJcHHE 00BEKTOB NMpodecCHOHANBHON NeATeNEHOCTH, FOTOBHOCTH HCMONB30-
BATH MPHKJAIHOE NMporpaMMHoe obecnedeHne U8 pacyeTa NapaMeTpoB H BeIDopa yCTpoicTs Jnek-
TPOTEXHHYECKOr0 W 2eKTpOdHepreTHYeckoro o0OpyIOBaHNA, NOTOBHOCTH pelliaTh WHKCHEpHO-

TEXHHYCCKHE 3a0a"H C IPHMEHEHHEM CPEICTE NMPHRIAIHOM? MporpaMMHOro obecneyeHHA.

2. MECTO JUCHHMIIJIMHBI B CTPYKTYPE OIIOII BO

Jucumnaunna «MonenuposaHne NeKTPOGHIHYECKHX NPOLIECCOR B YCTPOHCTBAX M CHCTEMAX MEKTPO-
JHEPreTHRH) OTHOCHTCA K JHCUHIIHHAM BAPHATHEHOH 9aCTH HANPABICHHA NOATOTOBKH MArHCTPOB «INIeK-
TPOIHEPreTHKA M AMEKTPOTEXHHKa» nporpaMmel «ONTHMHIALHA NEKTPOIHEPreTHYECKHX ceTein, JIncumn-
JIHHA NOrHYSCKH H COASPHEATENEHO- METOAHYECKH TECHD CBRA3AHA C PAAOM TCOPETHYECKHX H NMPaKTHYECKHX
AMCLUMIVTHH M MPaKkTHK o0LIeHay HO# HANPaBIEHHOCTH.

Jucumnnuna «Moaenuposanie 3NeKTPOHIHYECKHX NPOLIECCOR B YCTPOHCTBAX H CHCTEMAX ek-
TPOIHEPIETHEH® ﬁaaupyercn Hd TAKHX OJHCUHNIHHAX, KaK «I0NOIHATEILHBIC MNABR MATEMATHEHY, €CMCLIH-
ANbHBIE MMABLI TEOPETHYECKOH MEKTPOTEXHHKHY:. 3HAHHA, NPHOOPETEHHBIC MATHCTPAHTAMM NPH H3IYUEHHH
aucuunarisl «Moaenuposanie 31eKTpodHIMHECKHX NPOLIECCOR B YCTPOHCTBAX H CHCTEMAX 3NEKTPOsHep-
TETHKH» HEOOXOAMMBI HM U181 HIYYEHHA JHCLMIIHH: «DNEeKTPOHHAA annapaTypa W peneiHas 3allWTa Jek-

TPOIHEPreTHKH», « DNEKTPOCHAOKEHHE NMPOMBILLNEHHBIX NPEANPHATHID.
3. KOMIIETEHIUHUH OBYYAKOIEIOCs, POPMUPYEMBIE B
PE3YJbLTATE OCBOEHUS JUCIHUIIJIMHBI

B pesynbrare OCBOCHHS AMCLHIUIHHE O0yYarOlKACH J0/KEH JIEMOHCTPHPOBATE CIE1yH0-
LIHE pe3yIbTaThl 00pa3oBaHus:

1) 3nars:
- COBpEMEHHBIE METO/Ibl HCCenoBaHHa H Moaenuposanna (OIMTK-2);

- METO/Ibl AHATH3a BAPHAHTOB, Pa3paboTKH M NOHCKa KOMNpoMHCCHBIX peweHni (TTK-7);
- METOALI CO3TAHHA H aHAMHIA Mﬂﬂ.ﬂ.l'[ﬂﬁ, NO3BONAILLHX NMPOrHOZHPOBATD CBOHCTBA M NOBEISHHE obbekToR
npogeccHoHanbHO# aestensHocTw (TTK-8).
2) ¥Ymere:
- hOpMYNTHPOBATE LIETH H 3a/1a4H HCCAEN0BAHHS, BRIOHPATE W co3aBaTe kKpuTepHH ouenkd (OTTK-1);
- OLEHHWBATL M NPEICTABNATE Pe3yIbTaThl BeinonxexHoit pabore (OI1K-2);

= HHTEPNPETHPOBATE H NPEACTABIATE PEIYNbTaThl HAY4HBIX Hechaenosanuii (TTK-1);



- CAMOCTOATENBHO BRINMOAHATE Hecaenopanus (T1K-2);
- OLEHHBATE PHCK M OMpeJendTs Mephl no ofecneveHnio Ge30nacHocTH paspabaThiBAEMBIX HOBBIX TEXHONO-
riii, obbexToB npodeccHoransHoi nestensHocTH (TTK-3);
- NOArOTAB/IHBATE MEPBHYHBIC MATEPHAIB K PETHCTPALIMH NPOrPaMM A 3NEKTPOHHLIX BRIMHCIHTEBHBIX
sawrun (ITK-4);
- NPOBOJAHTE IKCNEPTHIEI NPeNAraeMblX NPOEKTHO-KOHCTPYKTOpCeKHX pewenni (TTK-5);
- (hopMyIMpOBaTh TEXHWYECKHE 3anaHui, paspabaTbiBaTh W MCMONB3OBATE CPEICTBA ABTOMATHIALMH TpH
NPOEKTHPOBAHHH H TEXHONOTHYECKO# noaroToske npowssoacTea ([TK-6);
- OCYLIECTBIATE TEXHHKO-OKOHOMHYecKoe oDocHosanne npoektos (TTK-11);
- peanH3OBLIBATE Pa3HYHLIE BUAL yyeGHoil paborel ([TK-21);
- MPOBOAMTE HCNBITAHKA 0G0PYI0BAHHS TEKTPOIHEPrETHHECKOH W ANEKTPOTEXHHYECKOH MPOMBILLIEHHOCTH
(MK-22);
- onpeaensTh 3PHEeKTHEHBIC NPOH3IBOACTBEHHO-TEXHONOMHYECKHE PerHMBbl paboThl 0OLEKTOB 3MeKTpo3HED-
reTHKH M anekTpotexHuku ([1K-26).

3) Bnagets:
- cnocoGHOCTRIO K aGcTpakTHOMY MblNeHHIO, obobieHnio, ananusy, cuetemarizaunm (OK-1);
- cnoco0HOCTEIO AeHcTROBATL B HeCTAHAAPTHBIX cHTyaunax (OK-2);
- cnocobHOCTEIO K CAMOPa3BMTHIO, CAMOPEANH3ALIHH, HCNIONBIDBAHHIO TBOpUeckoro noteHuuana (OK-3);
- CNOCODHOCTHIO MCMONB30BATL YryG/ieHHbIe TEOPeTHHECKHE H MPAKTHYECKHE 3HAHHA, KOTOPLIE HAXOIATCH
Ha nepenorom py0eske HAYKH M TEXHHKH B o6nacTi npodeccHonansHoi nesrensHoctH (OIMK-4);
- cnoco0HOCTLID BUIOHPaTE cepHiiHbie H NPOEKTHPOBATE HOBbIC 00bEKTH NPodecCHOHANBHOMN NeATENLHOCTH
(TTK-9);
- ¢nocofHOCTLIO YNPaBRIATE NpoeKTaMu pazpaboTku ofbekToR NnpodeccHonanbHol aestensuoctH ([TK-10);
- FOTOBHOCTLIO MPHMEHATL METO/bl H CPEICTBA ABTOMATHIHPOBAHHLIX CHCTEM YMPABNEHHA TEXHOIOTHYE-
CKHMH MPOLECCAMH MIEKTPOIHEPTETHYECKOH H IeKTPOTeXHHYecKoi npombinexHocTs (TTK-23);
- CnocobHOCTLIO MPHHHMATL PELIEHMA B 001ACTH 3NEKTPOIHEPTETHKH H 3MEKTPOTEXHHKH C YMETOM 3HEpro-
H pecypcocbepesenns ([TK-24);
- cnocoGHOCTEIO pa3paboTkH NPOrpaMM H METOJMK NMPOBEJEHHA HCMBITAHMA MEKTPOTEXHHYECKHX H J/1eK-

TPOIHEPreTHUECKHX yoTpoiicTs M cuerem (TTK-25).



4. CTPYKTYPA U COAEPKAHHUE JUCHHILJINHBI

OBimas TpyA0EMKOCTh JHCIHILTHHBI COCTABIAET 4 3a9eTHBIX eaMHHNb], 144 Haca.

Pasnen (Tema)
JAHCLMILTHHBI

Cemecrp

Hepens cemectpa

Buast yueGHo# paboTel, Bro4as
CAMOCTOATENbHYIO paboTy CTYACHTOB

H TPYAOEMKOCTb (B yacax)

Jexuun

pabo-

THH

JlaboparopHsie
Thi
Konrponbheie paboru
CPC

I PAKTHUCCKHE 3aHA-

KI1/KP

Obném
yuebHoH
paboTs
¢ npHmMe-
HEHHEM
HHTEpaK-
THBHBIX
METOL0B
(8 uyacax /
%)

QopMbl TEKY-

WEro KOHTPO-

n# yCrepaemo-

CTH

fno nedenam
cexecmpad),
(opma npo-
MEMYTOUHOH
BTTECTALHH
fno cemecm-

pav)

TMonatwe of anek-
TpodHIHYECKHX Mpo-
leccax, KaraccHjH-
KALMA METOAOB MX
MATEMATHYECKOIO H
KOMNOBKTEPHOI® MO-
JeTHpOBaHHA

0,5

11

CxeMOTEXHHUECKHE
METO/Ibl, OCHOBAHHEIE
Hd TOMOMOrHHECKHX
MOHATHAX W COOTHO-
IEHHAX

0,5

12

[MocTpoenne  cHr-
HANTBHEIX rpatos

npocTeHiMx  ueneH
CHNOBOH 1EKTPOHH-
KH

0,5 12

0,5/100%

[MocTpoenne CTpyK-
TYPHEIX CXEM Mpo-
cTeHWMX uenell cu-
NOBOH  ANEKTPOHHKH
B [10 MMHTAUHOHHO-
ro MOJENHPOBAHHA

0,5 12

0,5/100%

[locTpoenne CTpyk-
TYPHBIX CXem wmar-
HHTHEIX uenef
TpaHcopmaTopoe B
[10 wumHTaUHOHHOTO
MOJIETHPOBAHHA

0.5 11

0,5/100%

MocTpoenue cTpyK-
TYPHBIX CNEM TpaHC-
tpopmaropoe 8 10
HMHTALLHOHHOIO MO~
NeAHpPOBAHMA

0,5/100%

[Moctpoenne cTpyk-
TYPHBIX CXeM, Mofe-
NHPYIOWIHX W OTO-
OpamalolMx IHepre-
THYECKHE NapameTphl

0,5 11

0,5/100%




MOJENHPYEMBIX YCT-
poiicTs

8 | lposenenve BbIYMC-
NIMTENbHBIX  JKCTIe-
pHMeHTOB ¢ paspabo- | 4 12

TAHHBIMH  CTPYKTYP-
HBIMH MOJIETAMH

9 | llocranoeka  3apmay
aHanula (PUIMIECKHX
noneit Ha  OCHOBE 4 I 11
I hepeHLHANBHBIX
YpaBHEHHH B HYacrT-
HBIX MPOH3BOAHBIX

10 | Peanusaumua moaenei
dmsuueckux noneit B | 4 0,5 12 0,5/100%

maTemaTHueckom 10

11 | Meroas! pacuéra MH-
TErpanbHEIX  napa-
METPOB (HHIHHECKHX | 4 0.5 11 0,5/100%
noned W HX peaiH3a-
LHA B MATEMATH4YEC-
crom I10

12 | KomBHHupoBaHHe
NPOCTPAHCTBEHHO-
pacnpeaenéHHoro M
HHTErpalEHOTO 4 0,5 11 0,5/100%
ypoBHell MoaeaHpo-
BaHMA 3EKTpodHIN-
YECKHX MPOLIECCoB

Becero 2 4 138 4/66% Jauér

CamocronTeasHan pabora CTYIEHTOR

CamocToaTensHas padoTa CTY/EHTOB NPeIyCMATPHBAET CAMOCTOSTENBHYIO NOATOTOBKY IO
cBopy, cHcTemaTH3aiul U oOpaboTKe MaTepHaia u3 NPEUIOKEHHOr0 COHCKA IHTEpaTyphsl (| g0~
MOTHHTEILHOH JTUTEPATYphl) K NPAKTHUYECKHM 3aHATHAM, 3auéry. Cloja BKmoOYaeTcs TakKe camo-
CTOATENBHOE BBINOAHEHHE KOHTpoIbHOM padotsl ¥ PI'P. YuebubM nnaHoMm npenycMoTpeHa ojiHa
KOHTpOJibHas paboTa Ha Temy «CTpyKTYpHOE MOJIeNHPOBAaHHE MycKa oaHo(asnoro Tpancdopmaro-
pa ¢ yu€ToM HachIlICHHS MArHHTONPOBOAA» M O/IHA pacuéTHO- rpaduyeckas pabora Ha Temy «Mo-
JeIHPOBAHKE MTYCKA ABYXIOMYTICPHOIHOTO AHOIHOTO BRIMPAMHTENS ¢ HEHHEHHBIM HHIYKTHBHEIM

H EMKOCTHBIM (DHIIETPOMY®.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'HH

JleKIIHOHHBIE W NPAKTHYECKHE 3aHATHA ITPOBOJATCA B KOMIBIOTEPHOM KIIACCE, HTO MO3BOJA-
€T COueTaTh AKTHBHBIE H HHTEpakTHBHBIE (OpPMBI MpoBeneHna 3anaTuil, [lposenenne npakTHye-
CKHX 3aHATHIl COMpOBOJKAaeTcA JAeMOHCTpalHel KOMNbIOTEPHBIX (aiiios, cONEpPHKAIIHX TEOpPETH-
YECKYIO 9ACTh, & TAKIKE A/IFOPHTMEl H BEIYHCIHTEILHBIE TEXHOIOIHH pelennd 3a1a4y. MaTepakTHe-

Hble OPMBI — KOMNBIOTEPHEIE CHMYJIAINH, & TakKe pasdop CHTYauMii, CBA3AHHEIX ¢ HIMEHEHHEM



HCXOJHEIX NAHHBIX PEIIAEMBIX 3anatq. KDHTPDJIB T«E—'K}"’l]].ﬂﬁ YCNCEaEMOCTH H CaMOCTOATENBHOMH pa-
boTh CTYJIEHTOB NPOHIBOJHTCH B l'.llOpME onpocoB. nE]}E‘-IHH KOHTPOJBHEIX BOOPOCOE NPCIACTABIIC-

HEI HHKE.
B pamkax y4eGHOTO Kypca MpeaycMOTpeHbl BCTPeUH co CrelHaTHeTaMi, paboTaloluMH B

obnacTh INEKTPOIHEPrETHKH H JIEKTPOTEXHHKH.

6. OUEHOYHBIE CPEJACTBA IUISA TEKYHIETI'O KOHTPO.IS
YCIEBAEMOCTH, IPOMEKYTOYHOH ATTECTALIMH 11O HTOT'AM
OCBOEHMS JTUCITHIIVIMHBI H YYHEBHO-METOJHYECKOE
OBECIHEYEHHUE CAMOCTOSTEJIBHOM PABOTHI CTY/IEHTOB

6.1. Bonpockl no pa3jejiamM nporpaMmel JIJIs NPOBeJeHHs TeKYLIero KOHTPo.Js
Kourponsnsie Borpockl no CPC.

1. Kakue nporecchl HassiBaioT anektpodusndeckumu? HYro Hayuaer anekTpodu3nka Kak Hayka?
2. Uem OTAHYAIOTCA APYT OT APYra METOAbl MATEMATHYECKOID MOJEITHPOBAHHA EKTPOpH3IHYe-
CKHX MPOLECCOB HA HHTErPATEHOM M [IPOCTPAHCTBEHHO- pacnpeae]éHHoM yposHe?
3. Yem OT/IHYAIOTCH JAPYr OT Apyra MeTojibl MaTeMaTH4eCKOro MOJeNHpOBaHHs IeKTpodHinye-
CKHX MpPOLECCOB BO BpeMeHHOi U B yacToTHOH obnacti?
4. YeM OTIHYAIOTCH APYT OT APYra CXeMOTEXHHYECKHE H CTPYKTYPHBIE METO/IB MOACTHPOBAHHAT
5. Ha kakux cooTHOUIEHHAX OCHOBAH HEJTHHEHHEI METO/I Y370BRIX NOTEHLUHANOB?
6. Ha kakux COOTHOIICHHSX OCHOBaH HeJHHEHHBIH MeTo 1 HanpaxeHnil Bersell nepesa?
7. Ha KakuX COOTHOIIEHHAX OCHOBAH HEJTHHCHHBIH METO KOHTYPHAIX TOKOB?
8. B uém 3akmodaeTcs NPHHIHIHATEHOE OTIHYHE CTATHYECKHX H HHAMHYECKHX PEeKHMOB paboThl
JMeKTPHYECKHX Leneii ¢ TOUYKH 3peHHA MaTeMaTHYeCKOro MOJIe/THPOBAHHA
9. Ha xakux MaTpHYHBIX COOTHOMIEHHAX Da3MpyeTca HeJNHHEHHBIH METO/ NMePeMEHHEIX COCTOAHHA
NPHMEHHTENBHO K 2NEKTPHYECKHM LenaM?
10. Ha kaxkue rpynmel HYKHO pa3OHBATE BeTBH LENH, 4ToOBl aBTOMATH3HPOBATE MOCTPOECHHE MaT-
PHYHBIX YpaBHEeHHH OTHOCHTEIBHO MEePEMEHHBIX COCTORAHHA?
11. Mouemy ans npeacTasneHns Beeil cHeTembl ypasHenui Kupxroda gocratouen Tonsko 0710k
MATPHIIEI IIABHEIX CeYeHHH, OTHOCHLINIICA TONBKO K BETBAM CBA3H?
12. TTouemy A8 ABTOMATH3ALHK NOCTPOCHHA MAaTPHUHBIX YPABHEHHI OTHOCHTE/IHO NEepeMEeHHBIX

cocTOAHMA Bl0K MATPHUL! MNTABHEIX CceueHuil, OTHOCHAIIMACA TOILKO K BETBAM CBA3H, HYXKHO pﬂﬂﬁﬂ-

BaTh Ha 9 Gnokon?



13. Kaxoil B uMeroT MaTpuunbie mnddepenunansreie ypaBHEHHS THHEHHBIX 3ICKTPHYECKHX 1€~
1eif OTHOCHTEIBHO TMOTOKOCIUEN/IEHH HHAYKTHBHBIX 3/IEMEHTOR M 3apsaioB EMKOCTHBIX 3/IeMeH-
TOB?

14, Kag seraacasiores 6J0KH MaTpHLBL Ko3(Q(HIIMEATOB H MaTPHIILE! BXO/J0B B JIHHEHHEIX ypaBHe-
HHAX OTHOCHTENLHO MepeMeHHEIX COCTORHHAT

15. Kak BeIpakaroTcs TOKH M HANPAWEHHS BeTReil Yepes nepeMeHHble COCTORHUAT

16, Kaxoii il HMeeT HeIHHERHAS cXeMa 3aMelleHia MarHuTHOH LenH oaHodazxoro Tpanchopma-
TOpa ¢ Y4ETOM NONA paccesHus?

17. Kakoit Bij1 HMEIOT YPaBHEHHS [OTOKOB H MArHHTHBIX HaNpKeHHH 18 MarHUTHOH LENH of-
HodasHoro TpancopMaTopa ¢ y4EToM Mold paccesHuA’

18. Kaxoif Bux MMeeT CHrHAIbHBIH rpad) MEKTPOMATHHTHON CXEMbI 3aMEIICHHA ONHO(PAIHOIO
TpaHcdopMaropa ¢ y4TOM nons paccesHns, Ge3 yuéra MarHMTHOrO THCTEPE3HCA H BHXPEBBIX TO-
KOB B IUIACTHHAX MarHHTOnpoBoa’?

19. Kaxoii B uMeeT cTpyKTypHas cxema (8 Simulink) snekTpoMarHiTHOH CXEMBI 3aMEIICHHA Of1-
nothasHoro Tpancopmaropa ¢ yu#rom nons paccesHus, Ge3 yu€Ta MarHMTHOTO THCTEpesHca H
BHXPEBBIX TOKOB B MIACTHHAX MarHHTONpoBoaa?

20. Kaxum ofipasoM B ¢TPYKTYpHOI Moziens oisodalsoro tpaHcfopmMaropa yHHTRIBAIOTCA BHXpe-
BBIC TOKH B IJIACTHHAX MarHHTonpososa’

21. Kakoii BHI HMeeT CHTHAIBHEIA rpad snexkTpoMarHMTHON CXeMbl 3aMenleHHs oaHodazHoro
TpancdopMaTopa ¢ Y4ETOM MOA PACCEAHHA M BHXPEBLIX TOKOB B IUIACTHHAX MarHHTONpPOBOJAA, HO
Ges yuéTa MArHHTHOTO rHcTepesnca?

22. Kaxoii BHJ HMeeT CTpYKTypHas cxema (B Simulink) 21eKTPOMArHHTHOR CXEMbI 3aMEILCHHA OJI-
noazHoro TpaHcHOpMATOpPA C YUETOM M0/ PacCesHHA H BHXPEBLIX TOKOB B MIACTHHAX MarHHTO-
npososa, Ho 6e3 yuéra MarduTHOro rucTepesuca?

23. Kakoii BHI HMeeT CTPYKTYPHas CXeMa aHATH3HpYomero 0/10Ka, paccYHTHIBAIOIIETO MIEKTPO-
IHEPrHio, NoTpebnEnHyIo 00beKTOM 3a Beé BpeMA MOZIeTHPOBaHHS"

24. Kaxoil BH HMeeT CTPYKTYPHAS CXeMa aHalH3upyiouiero 6;10Ka, pacCHHTHBAKIIEr0 CpeaHHi
ko3dHITHEHT MOIHOCTH 06BEKTA 32 BCE BpeMs MOJETHPOBAHHSAT

25. Kakoil BHJ HMEET CTPYKTYpHas CXeMa aHATH3HpYlomero 6/10Ka, pacCYMTHIBAIOIIETO YCPEaHEH-
Heni ko3 dHIHEHT noneinoro JeiicTeus 06beKTa 3a Bok BpeMa MOJETHPOBaHASA?

26. Kaxoii BH HMEeT CTPYKTYPHAA CXeMa aHATH3IHpYIomero 010Ka, pacCYHThIBAIOLIETO MIeKTpo-
IHEPruio, noTpefnénnyio 00beKTOM 3a NoC/eIH I BpeMeHHOH NePHO/ 3aaHHOM LTHTEBHOCTH?
27. Kakoii B MMeeT CTPYKTYPHas CxeMma aHalH3upyouero 010ka, paccyHTHIBAIOIIEr0 CpeIHH

ko3 uIHEHT MOIIHOCTH 00BEKTA 32 NOC/EHHIT BPEMCHHOM NepHOJ 3a1aHHOMH IUTHTENLHOCTH?



28. Kaxoii BHJ1 HMeeT CTPYKTYPHAs cxema aHaTH3Hpylomero 6:10Ka, pacCHHTHIBAIOLIETO YCpPeIHEH-
Hell KO3(HIMERT monesHoro JelcTsuA o0beKTa 3a mocaeNHHH BPeMEHHOH mepHOA 3a]aHHOM
AMHTENBHOCTH?

29, Kag piuseT HelHHeHHOCTH OCHOBHOH KpHBOH HaMarHHYMBAHHA MaTepHANA MArHHTONPOBOIA
na GopMy KpHBOil IEpBHHMHOIO TOKa IPH IycKe TpaHchopmaropa?

30. Kak pamsgeT HeMHHEHHOCTH OCHOBHOH KpHBOH HaMarHHYMBAaHHA MATEPHANA MarHUTOMpPOBOIA
Ha (JopMy KpHBOI TIEPBHYHOIO TOKA MPH Nycke TpaHcopmaTopa?

31. Yro npencrasnser cofoii kpaesas 3anada aHamnia GHIMIECKOTO MOJIA B TEXHAYECKOM YCTpOfi-
cree?

32. Ilo xkakuM NpH3HAKAM KIACCHOHUMPYIOTCA YpaBHeHHA MaTemarHyeckoil ¢pusukn (PDE) ¢ Tou-
KH 3peHHs NMOCTPOSHHA MaTeMaTHYeCKHX MojleneH MpoueccoB Ha MPOCTPAHCTBEHHO- pacTpe/ientH-
HOM YPOBHE H C TOYKH 3PEHHS YHCICHHON peanu3alnn B MaTemaTHieckom [107?

33. Yro Takoe oHOMEpPHEIE, IBYMepHEIe, TpéXMepHEle, n-MepHbie PDE?

34. Yro takoe crauHoHapHble H HectaunoHapHeie PDE? B kakux cayyasx oHH NPHMEHAIOTCH NpH
MOJIC/THPOBAHHH TEXHHYECKHX YCTpoiicTs?

35. Yem oTIHHYAIOTCA APYT OT JAPYTa CKAIspHbIE, BEKTOPHEIE, TEH30pHLIE, MaTpHuHkle PDE?

36. Ha kakHX THNOBBIX YpaBHeHHAX Dasupyerca ckanspHas koadpuumenTnas Gopma npegcrasie-
HIA Kpaesoii 3a7a4n B mporpammuom kommiexce COMSOL Multiphysics?

37. Ha kakHx THIOBBIX ypaeHeHusx Gazupyerca MaTpu4Has koadduunenTHas popma npeacrasie-
Hu" Kpaesoii 3anaun B mporpaMmuom kommiekce COMSOL Multiphysics?

38, Ha kakux THIIOBBIX ypapHeHusx OazupyeTcd CKaiApHas «reHepanbHas» (opMma NpeacTaBIeHn
KpaeBoii 3a1a4yn B nporpamMMeaoM kommnaekce COMSOL Multiphysics?

39. Ha KaxHX THIOBBIX YpaBHeHHAX GasupyeTcd MaTpHYHAA «reHepantbHasy (opMa MpeicTaBIeHHA
kpaeBoii 3ana4yn B nporpaMmeaoM kommiaekce COMSOL Multiphysics?

40. Ha xakux THNOBBIX ypaBHeHHaAX Dasupyercs ocnabneHHads nMpoeKUHOHHaAs (opma npeicTable-
Hus Kpaesoll 3a1a4n B nporpammuoM kommiaexce COMSOL Multiphysies?

41. Kakue THOBI reoMeTpHueckux o00bexToB momuepxusaiorcs B 1D u 2D monensx 8 COMSOL

Multiphysics?
42. Kakue THnbl reoMeTpHdeckHx o0wextoB nopaepikusaiores B 3D mozmensx 8 COMSOL
Multiphysics?
43, Kakme tHnel nogobnacreill nopaepxmsatores B 1D, 2D u 3D wmomensx 8 COMSOL
Multiphysics?

44, Kaxue THnbl nepeMeHHbXx nogepxusatorcs B 1D, 2D uw 3D mozenax 8 COMSOL

Multiphysics?



45. Kakue TeXHOIOrHH pacyéTa WHTerPATBHBIX MapaMeTpos dimsnyeckux nojieil noyiepHpalTCs
B Mogenax COMSOL Multiphysics?

46. CocTaBHTE CXEMOTEXHHYECKYI0 MATEMATHYECKYIO MOJIENL NEPEXOAHBIX MPOLECCOB B IHHEHHOH
«IECTHHYHOMHY ANEKTPHHYECKOH UenH ¢ 5 pelCTHBHRIMH, 4 HHIYKTHBHBIMH, 4 €MKOCTHLIMH 3Jle-
MEHTAMH, OCHOBaHHYIO HA METO/le MepeMEHHBIX COCTOSHHSA, C aBTOMATHIHPOBAHHEIM NOCTPOSHHEM
cucTeMel JHhdepeHIHATEHBIX YPABHEHHI.

47. CocTaBHTh CXEMOTEXHHYECKYIO MAaTEMATHHECKYIO MOJIE/E NEPEXO/IHLIX IPOLECCOB B HEHHEH-
HOit MOCTOBOI anMeKTpHYecKoil 1enH (IHOAHOrO BhINpAMHTENA ¢ Tabnuyno 3ananHbMu BAX gHo-
JIOB) ¢ PE3HCTHBHOH HArpy3KoH, HHAYKTHBHBIM H EMKOCTHBIM (DHIBTPOM, OCHOBAHHYIO HA METOIE
MEpEMEHHBIX COCTOAHHA, ¢ ABTOMATH3HPOBAHHBIM NOCTPOCHHEM CHCTEMBl AH(QepeHIHATBHEIX
YpaBHEHHH.

48. CocTaBHTE CXEMOTEXHHYECKYIO MATEMATHYECKYIO MOJE/b NEPEXO/IHBIX MPOIIECCOB B HEMHHEH-
HOMl 2/eKTpHYECKOIT 1eny AHOAHO- KOHJACHCATOPHOTO YMHOKHTE/A HANPSKEHHA ¢ aBTOMATH3HPO-
BAHHBIM TTOCTPOSHHEM CHCTEMEI IR(QepeHIHATLHEIX YPaBHEHHH,

49, Coctasuth CTPYKTYpHYIO Simulink- Moziens nepexo/HEIX MpolECCcOB B MHHEHHOH «IECTHHY-
HOI» NMEKTPHUSCKOH UeMH ¢ 5 PEIHCTHBHEIMHA, 4 HHIYKTHBHBIMH, 4 EMKOCTHBIMH 3/IEMEHTAMH, OC-
HOBAHHYIO HA METO/Ie ePeMeHHBIX COCTOAHHA,

50. CoctapuTs cTpyKTYpHY!0 Simulink- Moze/b NepexoIHBIX NPOLECCOB B HENHHEHHOH MOCTOBOH
INMEKTPHYecKoll Len (IHOIHOrO BRINPAMHTENA ¢ TAbNHYHO 3alaHHEIME BAX 1HOIOB) ¢ pe3HcTHE-
HO# HAarpy3xkoH, HHIYKTHBHBIM H EMKOCTHEIM (DHIBTPOM, OCHOBAHHYIO HA METO/IC NEPEMEHHBIX CO-
CTOSHHS.

51 CoctasuTs CTPYKTYpHYIO Simulink- MoJie/k Nepexo/IHLIX MPOLEccoB B HETHHEHHOM 3NeKTpHYe-
ckoil 11 JHONHO- KOHJISHCATOPHOIO YMHOKHTEA HANPAKCHHS.

52. Coctasuth cTpykTypHyio Simulink- mMozens 3MeKTPOMArHHTHBEIX MPOLECCOB B OAHO(A3HOM
tpatcdopmMaTope ¢ Y4ETOM HEMHHEHHOCTH MArHHTHOI 1IEIH, MOTOKa pacceAnns, HO Oe3 yuéra ruc-
Tepe3nca H BUXPEBBIX TOKOB B [UIACTHHAX MArHHTOIPOBO/IA.

53. CocraButs cTpykTypHYIWO Simulink- mMozens 31eKTPOMArHHTHBIX NpPONECCOB B OAHO(AZHOM
Tpancthopmarope ¢ y4EToM HeTHHeHOCTH MArHHTHOMN [EMNH, MOTOKA PACCEAHHA H BHXPEBLIX TOKOB
B 1IACTHHAX MarHHTONpOoBoaa, HO Oe3 yudTa rucTepesuca.

54 Cocrasute 1D COMSOL-Mozens pacnpocTpaHeHHs BONHBI TOKa H HaNpAKEHHA BAOME IBYX-
nposoaHoil maaEH, K demy npusesér nossieHHe HEOIHOPOIHOCTEH BAOIb THHHKT

55. Cocraeuts 1D COMSOL-mMoaens pacnpocTpaHeHHS BONHBI TOKA H HANPAMKEHHA BAONb YETHI-
PEXTIPOBOIHOM THHHH (OIHH MPOBOJ CYHATATh OOIIAM, T.€. «Maccoin).

56. Cocrasuts 1D COMSOL-Monens nosepxHocTHOro adgpexra B jkuiae u 000M104Ke KOAKCHATBHO-

ro xafens B IpOCTPaHCTBEHHO- HYacTOTHOH dopme.



57. Cocrasuts 2D COMSOL-Monens nosepxHocTHOrO 3ipekTa B xHAe H 000104KE KOAKCHANBHO-
ro kabens B NIPOCTPaHCTBEHHO- YacTOTHO#H dopme.

58. Cocrasuts 2D COMSOL-Mozens adiexta Gimu30cTH ABYX KHI B Kadene B MPOCTPaHCTBEHHO-
4acTOTHOI opMe.

59, Coctasuth 2D COMSOL-Moe16s CHCTEMBI MOIEPEYHLIX MIEKTPHYECKHX 1apaMeTPOB CHIIOBO-
ro kabens ¢ NOMYNPOBOAANIMMH 3IEKTPOCTATHYECKHMH SKPaHAMH.

60. Coctasnts 2D COMSOL-Moaens CHCTEMB! NPOACIBHBIX MEKTPHYECKHX NApaMETPOB CHIIOBO-
ro kabens (BIHSHHEM 3eMIH npenedpeys, 06IMHM MPOBOAHHKOM CHHTATE METALTHYECKYIO 0007104~

Ky kabesns).

6.2. Bonpocs! k 3a4éry
1. [TorsTie 00 aneKTPOQH3IAYECKHX MpOLeccax.
2. Kparkas knaccHdHKanua METON0B MAaTEMaTHYECKOr0 M KOMIBIOTEPHOTO MOACNTHPOBAHHA 3/IeK-
TpoHINIECKHX NPOLIECCOB.
3, Henmueiinas GopMyITHPOBKA METO/1a Y3/IOBBIX MOTEHIHAIOB [UTA aHAIN3A CTATHYECKHX PEKHMOB
INEKTPHYSCKHX Liened.
4, Henuueiinas dopMyIHPOBKA METO/1a HANPAMEHHI BeTRel JepeBa [UlM aHATH3A CTATHYECKHX pe-
AKHMOB NIEKTPHYSCKHX Lened.
5. Henunefinas (opMyJTHpPOBKAa METOJa KOHTYPHBIX TOKOB JUIS SHAIH3A CTATHYECKHX PEXHMOB
WEKTPHHYECKHX Llene.
6. Heauueiinaa dopMyIHpPOBKa METOZIA MEPEMEHHLIX COCTOAHHA MPHMEHHTENBHO K AICKTPHICCKHM
LeTAM ¢ COCPe0TOUEHHBIMH MapaMeTpaMi.
7. GopMHpoBanHe YpapHeHHl OTHOCHTEIBHO MEPEMEHHBIX COCTOSHHA ¢ MOMOUIBIO TOMOJOTHYE-
CKHX COOTHOINEHHiI TEOPHH lieneii.
8. JIuneiinas GopMyTHPOBKA METOJA NMEPEMEHHBIX COCTOSHHSA NPHMEHHTENBHO K ICKTPHHCCKHM
HensM ¢ COCPeOTO4YEHHBIMH NapaMeTPaMy ¢ MATPHYHBIMH OTIPE/IENAIOLHMY BLIPAKEHHAMH JUIA
MaTtpuil Ko3dQHIHEHTOB, BXOIOB, BRIXOJ0B H 00X0/10B.
9. IMocTpouTs cHrHambHE rpad H CTPYKTYpHYIO cxeMy (opmara Simulink oxnodaznoro oaHomo-
NYIEPHOJHOTO BHIMPAMHTENA ¢ EMKOCTHEIM QHIBTPOM.
10. TlocTporTs CHrHAMLHENT rpad 1 cTpyKTypHYIo cxemy dopmara Simulink oxHodastoro oHo-
NO/YIEPHOJHOTO BEIMPAMHTE/A C HHAYKTHBHBIM (HILTPOM.
11. TocTpouTs CHrHANLHED rpad H CTPYKTYpHYIO cxeMy (opmara Simulink ogHogasHoro 1Byx-
MOMYTIEPHOIHOTO BRIMPAMHTENA ¢ EMKOCTHEIM (HIIBTPOM.
12. TTocTpouTs CHIrHANBHLI rpad H cTPYKTYpHYIO cxemy (opmara Simulink oxHogasmoro aByx-

MOTYTIEPHOIHOTO BEIMPAMHTENA ¢ HHAYKTHBHBIM (QHIBTPOM.



13. TocTponTs CHrHAMEHKIE rpad  cTpykTypHyto cxemy dopmara Simulink Tpéxdassoro Tpéx-
MYABCHOTO BLIMPSAMHTENS ¢ EMKOCTHBIM (QHILTPOM.

14. TlocTpouTs CHrHATBHBIR Tpad U cTpyKTypHYIO cxemy dopmara Simulink Tpéxdasnoro Tpex-
NyJBCHOTO BEIMPAMHTEA ¢ HHAYKTHBHEIM QHILTPOM.

15. TlocTponTh CHrHANBHENE rpad H CTPYKTYpHYIO cxemy dopmara Simulink Tpéxdasuoro mecta-
MyJIBCHOTO BEIPAMHTENA ¢ EMKOCTHLIM (GHABTPOM.

16. TlocTponTh CHrHANLHEI rpad H CTPYKTYpHYIO cxemy dopmara Simulink TpExpa3smoro mecTu-
MYJIBCHOTO BEIIPAMHTENA ¢ HHIYKTHEHBIM (QHIBTPOM.

17. TlocTpouTh cHrHatsHbLA rpad m cTpykTypHYlo cxemy popmara Simulink, cooTmeTcTByIONIYIO
eKTPOMarHUTHOH cxeMe 3aMelneHHs onnodasnoro TpanchopMaropa.

18. TMocTponTs CHrHATBHBI rpad B CTPYKTYpHYIO cxemy popmata Simulink G10ka, BerMHCAIOME-
ro # 0TOGPaKAIIEro AKTHBHYIO MOIIHOCT, NOTPebAeMyi0 NPHEMHHKOM 3/1EKTPOIHCPIHH.

19. IMocTpouTs cHrHATLHEL rpad 1 cTpyKTypHYO cxemy Gopmara Simulink 6710ka, BerHCIAIONIE-
ro 1 0TOOPANKAIOMErO PEeAKTHBHYIO MOLIHOCTE, MOTPeOIseMyIO MPHEMHHKOM 3JEKTPOIHEPIHH 110
«IIOMATH BOALT-aMIIEPHO XapakTepHCTHEHY.

20. IMocTpouTs cHrHATBHBI Ipad B CTPYKTYpPHYIO cxemy dopmara Simulink 6moka, BEIYHCIIAOLIE-
ro # OTODPAKAIONUIErD PEAKTHBHYIO MOIIHOCTE, NOTpedasemMyo NPHEMHHKOM 3/IEKTPOIHEPTHHE MO
wIIomann Bebep-KyIOHHOH XapaKTepHCTHKHY.

21. INoctpouTs curHansHbLi rpa # cTpyKTypHYyIo cxemy (opmara Simulink 610ka, BEMHCAIONMIE-
ro # 0ToOpaKAIOIIEr0 MONHYIO MOMIHOCTS, MOTPeIseMyIO NIPHEMHHKOM J/ICKTPOIHEPIHH.

22. TlocTponTh CHrHATLHEIE rpad H CTPYKTYpHYIO cxemy dopmara Simulink G110ka, BEMHC/AIOMIE-

ro 1 0TOOpaKAIOLIEro ACHCTRYIONEE 3HAYEHHE NEPHOAHYECKOH BETHYHHBL

7. YYEBHO-METOAWYECKOE U HH®OPMAILIHOHHOE
OBECHEYEHHME JTUCHUIIJINHBI

a) ocHoBHasa nuTeparypa (ponn Gubmmorexu Bal'Y u snextponHsie GHOMHOTEHHEIE CHC-
TeMBI c0 CBOGOIHBIM JOCTYTIOM /U1 COTPYIHHKOB H cTyaeHToB Bal'Y):
|. Bananss, Hopaiip [Metukosud. AHaiH3 YCTAHOBHBIIMXCA PEKHMMOB 3JEKTPOIHEPreTHUECKOH
CHCTEMBI H METO/IbI MX pacuetos : yueGHoe mocoGue / H. 1. Bananan ; Bragumupckuii rocyaaper-
BeHHBIH YHHBEPCHTET HMeHH Asexcannpa ['puropsesnua u Hukonas I'puropsesiua CTONETOBEIX
(Bal'Y) .— Bramumup : BraauMupcknii rocy1apeTBeH Bl yHHBepeuTeT HMenn Anexcannpa I'pu-
ropsesnya i Hukonas 'puropeesuya Cronerossix (Bal'y), 2013 . — 122 c.: un. — bubnnorp.: c.
120-121. - ISBN 978-5-9984-0333-0. — http://e.lib.vIsu.rwhitstream/123456789/2730/1/01197.pdf.
2. Koponés A.JL. Kommbioteproe Mogennposanne. JlaGoparopuslii npakTHKyM [SNeKTpoHHBIH pe-
cype] / Koponés AJL - M. : BMHOM, 2013. =



http://www.studentlibrary.ru/book/ISBN9785996322558.html. — DnexTponHoe H3naHHe HA OCHO-
pe: Koponge A.JI. KomneiotepHoe monenuposanse. JlaGopatopHsiii mpakTHKYM [II1eKTPOHHbIH
pecype] / AJL Koponés. - 2-e u3a. (an.). - M.: BUHOM. JlaGopatopus snanuii, 2013. — 296 c.: ua.
— ([Tenaroruueckoe obpaszosanue). — [SBN 978-5-9963-2255-8.

3. Actaxop, Braguumup Meanossy. KeasucraiHoHapHsie 3/eKTPOMATHHTHEIE M08 B NPOBOIAIIHX
obonouxax: [Hayanoe n3nanne]/ B. U, Acraxos. - Mockea: ®@u3matant, 2013, — 329 ¢. : ua., Tabn
— Bubmuorp.: c. 318-329. — ISBN 978-5-9221-1494-3,

6) nononuuTensHas gureparypa (bonn Sudbmrorexn Bal'V u anextponnnie OnOiHOTEYHBIE
CHCTEMBI CO CBOOOIHLIM ZOCTYNOM JUTA COTPYAHHKOB H cTyAeHTOB Bal'Y):
1. Masnosckuii, Opuit Hukonaeswy. MMmutaunonnoe Moaenuposanue: yuebHoe nocobne s BY-
30B 10 cremuanbHOCTAM Hanpasnenus "Tlpukiansas matemarnka B HHopmaruxa”/ 10. H. [las-
nosckuii, H. B. Benorenos, 0. U. Bpozckuii. — 2-e uan., crep. — Mocksa: Axanemus, 2008, — 235
¢. : L. — (VansepcuTerckuil yuebnuk. [Ipuknannas marematuka u uudopmaruka). bubmuorp.: c.
231-233. - ISBN 978-5-7695-5765-1.
2. Bynasun, Jleonna Anatonbesid. KOMNLIOTEPHOE MOAenHpoBanue GUIMYECKHX CHCTEM: yued-
noe nocobue/ JI. A. Bynasun, H. B. Beropanuxni, H. M. JleGoska. — lonronpyansiii: HaTepiexT,
2011.— 349 c. : un. Bubnuorp. B kouue ri. — [ISBN 978-5-91559-101-0.
3. Kyddens, E. Texunxa 1 37eKTpodH3HKa BRICOKHX HaNpsKeHHi: yueOHO-CIpaBoYHOE PYKOBO-
nereo: nep. ¢ aarn./ E. Kyddens, B. LHaenras, [ik. Kyddens; neperon non pea. M. 1. Kywexnna.
— Jlonronpyaustii: Hurennekt, 2011, — 517 c. : nn. — BuGmuorp. B korne ra. — ISBN 978-5-91559-
053-2.
4. Puibauyx A.M., Yepusimos I'.I. Marematnueckoe MojenHpoBaHHe (PU3HYECKHX NMpPOIECCOB B
ayre H cBapouHoil BanHe [DnexTpoHbIi pecype]: Yueb. nocobue / Puidauyk A.M., HepHbimos
rr. - M. : HsparenscrBo MITY wm. H. 3.  baymana, 2007. -
http://www.studentlibrary.ru/book/ISBN9785703829417.html. - DnexrtponHoe H3JlaHHE HA OCHOBE!
MaremarHueckoe MoIeTHpoBaHHe (H3IHYECKHX MMPOLECCOB B Ayre W cBapoyHoil paAne: Yuel. no-
cobue. — M.: M3g-so MI'TY um. H.D. Baymana, 2007. — 74 c.: un. — ISBN 978-5-7038-2941-7.
5. WL.I1. Benoenosa, FO.B. Emacees, E.C. Koneunuknii, B.H. Moucees, A.W. ITnuc, A.I'. Patekos-
ckmit, A.A. ®umnnos, B.H. Lllyaeran, Pacuer anekTpHYeCKHX moJjeil yCTPOACTB BLICOKOTO Ha-
npsmxenns [InexTponnkii pecype): yuebnoe nocobue s sysos / HIL Benoenosa, 10.B. Enucees,
E.C. Koneunugwuit u ap.; noxn pen. E.C. Koneunukoro. — M. : Hanarensckuit nom M3H, 2008. -
http://www.studentlibrary.rw/book/ISBN9785383000724.html. — DnexTponHoe H3jaHHe Ha OCHOBE:
Pacuer a/eKTPHYECKHMX MOJei YCTPOHCTE BHICOKOTO HanmpskeHHs: yueGHoe nocoGue ans By3oB /
W.I1. Benoenora, H0.B. Emucees, E.C. Koneunukuii u ap.; noa pea. E.C. Koneunukoro. = M.: Us-
narensckuit 1o M3OH, 2008. — 248 c.: ua. — ISBN 978-5-383-00072-4.



6. l'onvGera, Huna Bukroposra. MateMaTnyeckoe MOIETHPOBAHHE CHCTEM H Npoleccos: yuebHoe
nocobHe 1A BY30B *)ene3Hoaopoxkuoro tpancnopra/ H. B. NNonybesa. — Cauxr-Ilerepbypr: Jlans,
2013. = 191 c. : nn.. - (YueOuuku ans ByzoB. CnenuansHas mureparypa). — bubmuorp.: c. 176-179.
— Ilpenm. ykas.: c. 180-188. — ISBN 978-5-8114-1424-6.

B) nepHoaHYeckHe H3nanua (poun Gubanorexn Bal'Vy):

1. XKypran «BecTHHK KOMNLIOTEPHLIX B HHOOPMALIHOHHBIX TEXHOIOTHIH»,
2. Kypran «Bectauk PAH».

3. Kypuan «BelducIATe/IbHBIE TEXHOMOTHHY.

4. Kypuan «Kpanry.

5. Kypran «Yenexu MaTeMaTHYeCKHX HAYK».

r) Internet-pecypchi:
1. http://www electroclub.info/article/comp_modeling.htm
2. http://dspace.kpfu.ruw/xmlui/bitstream/handle/net/22121/06_42_000958.pdf
3. http://bek.sibadi.org/fulltextED461.pdf
4, http://inductor-
imag.r/pro ] i ija_j i i h_zadach_v_2d_i_3d/
5. https://www.comsol.ru/shared/downloads/IntroductionToCOMSOLMultiphysics_5.2_ru.pdf

8. MATEPHAJIBHO-TEXHUYECKOE OBECITEYEHHE
AUCHHUITJINHBI

Jlna eemonnenua PI'P, koHTponeHoil paboThl, 8 Tak¥e NpaKTHYECKHX 3aHATHIl CTYIEHTEI
MOTYT BOCIOJIB30BATHECH KOMITBIOTEPHEIM KJaccoM Kadeapel 13 (nabd. 519-3; 16 koMnbOTEpPOB) €
npuMeHenneM oducaoro w maremarnueckoro [10. OchosrbiM marematnueckum [10 asasercsa
CHCTEMA HHIKEHEPHEIX W HayuHsIX pacuétor MATLAB. Kpome anpa 3710# cucTeMEl Ha KOMIBIOTE-
pax nab. 519-3 ycraHOBJIeH TakKe MAKeT pacluMpeHHs, NpHMeHAeMBIH 1% BRINOTHEeHHS aHaTHTH-
HECKHX OmepailMii ¢ CHMBOIHYECKHMH MaTemaTHueckHmu oObekramu: Symbolic Math Toolbox.
MmeeTcs Takie nojcHcTeMa HMHTALMOHHONO MoJienHpoBanus Simulink.

Jns MonenHpoBaHHA NMEKTPOQHIHYECKHX MPOIECCOB Ha MPOCTPAHCTBEHHO- PACNpeaenén-

HOM YPOBHE YCTAHOBJIEH JTHIICH3HOHHEI mporpaMmusbiil kommaexe COMSOL Multiphysics.



Pabouas nporpaMma JHCLUHILTHHEL COCTABICHA B COOTBeTCTBUM ¢ Tpebopannamu ®I'OC BO

no Hanpaeaeruio 13.04.02 «DaexkTpoIHepreTHKa H IEKTPOTEXHHKAN,

PaGouyro nporpammy coctasui: [venés B.E.. K.T.H.. JIOUEHT kadenpsl ¢ DIEKTPOTEXHHUKA
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[lpotokon Ne 14 ot 24.06.2016.

Jasenyiowmmii Kaeapoii &‘% Contres C.A.

Pabouass nporpamma paccMmoTpeHa M ofodpeHa Ha 3acefaHuH  yueOHO-METOHYECKoi

komuccnn Hanpapiaesns 13.04.02 « DnexrposnepreTira u anexTporexHnkar 24 mrona 2016 roaa.

[Mporokon Ne 14 ot 24.06.2016.

I[Tpencenarens KOMHCCHH ﬂ% Cournes C.A.
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PabGouas nporpamma o/100peHa Ha yueOHbIi roj

IIporokon 3acenanus kadeapbr No oT roja

3aseyrouuii Kadeapoii

PaGouas nporpamma oa00peHa Ha yueOHblii roj

[Tporokosn 3acenanus kadeapbr No oT roja

3aseyrouuii Kadeapoi

Pabouast nporpamma 0100pena na yueOHblH rojt

[Iporokon 3acenanust kadeapsr No or roja

3aseaytoumid kadeapoit

PabGoyas nporpamma o,100peHa Ha yueOHbIi 1o

[Tporokosn 3acenanus kapeapbr N or roaa

3aseyroumii kadeapoit

Pabouas nporpamma oj100pena Ha yueOHbI# roj1

[Iporokon 3acenanus kadeapbr No or roja

3aseaytouuii Kapepoii
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NMACIIOPT ®OHJIA OHEHOYMHBLIX CPEJACTB

(Poua ouenounsblx cpeacts (POC) g Tekylero KOHTpos yCleBaeMocTH H 1po-
MeKYTOUHOH arrectaunu no aucummianne «Mojgenuposanne anexkrpodusHueckux
MPOLECCOB B YCTPOHCTBAX W CHCTEMAX JJIEKTpPOIHepreTHku» paipaboran B coOT-
BeTcTBHH ¢ pabo4eil nporpammoi, sxomsmeit B OOl Hanpasnenus noAroToBKH
13.04.02 «DnekTposHepreTHKa W WIEKTPOTeXHHKay npoduns nojgrorosku «OnTu-

MH3ALHA MEKTPOIHEPreTHYECKHX ceTeii»

Kontponnupyemeie paiiensi (TeMbl) AHCUHMTHNG

Koa kourponu-

pyesoii komne-

TEHLHH (HAH ee
HACTH)

Havwsmenosanne
DUEHOYHOTD
cpeacTsa

I |TTorsTie 06 snexrpodm3nteckux Mpoueccax, KIaccH-
(pHKALHA METOIOB HX MATEMATHYECKOIO H KOMILIOTEp-
HOTO MOJICTHPOBAHHA

OK-1, OK-2,
OK-3, OIIK-1,
an-2| 0”“‘41
MK-1, INK-2,
[K-3, IK-4,
TK-5, TIK-6,
NEK-7, 1K-§,
IK-9, IK-10,
MK-11, IMK-22,
MK-23, 1K-24,
[1K-25, ITK-26,
TK-21

Bonpocw x CPC
H 3audty

CxeMOTeXHHUYECKHE METO/Ibl, OCHOBAHHLIE HA TONO/O-
HYECKHX NMOHATHAX H COOTHOWIEHHAX

OK-1, OK-2,
OK-3, OIK-1,
OIMK-2, OIK-4,
MK-1, NK-2,
ITK-3, TTK-4,
MK-5, TK-6,
MK-7, K-8,
IMK-9, 11K-10,
MMK-11, IMK-22,
MK-23, I1K-24,
ITK-25, TTK-26,
MK-21

Bonpoewt k CPC
H 3aubry

[Tocrpoenne curnanbHbIx rpados npocreimmx ueneii
CHIIOBOH MIEKTPOHHKH

OK-1, OK-2,
OK-3, OINK-1,
OI1K-2, OT1K-4,
MK-1, 1NK-2,
[K-3, NK-4,
[K-5, T1K-6,
MK-7, MK-8,
IMK-9, TIK-10,
MK-11, NK-22,
IK-23, TTK-24,
IMK-25, I1K-26,
MK-21

Bonpoes k CPC
H 3aulry

4 |[TocTpoenne CTPYKTYPHBIX CXEM NMPOCTEHINNX Nenei
cunoBoil anekTpornkH B [10 pMETaIMOHHOTO MOACTH-
pOBAHMSA

OK-1, OK-2,
OK-3, OT1K-1,
OI1K-2, OI1K-4,
IK-1, MNK-2,

ITK-3, [TK-4,

Bonpocs k CPC
H 3autTy




[K-5, [K-6,
IMK-7, K-8,
MK-9, MK-10,
MK-11, MK-22,
TMK-23, 11K-24,
IK-25, 11K-26,
MK-21

[locTpoeHne CTPYKTYPHEIX CXEM MAHHTHEIX Lenei
Tpanchopmaropos B [10 HMHTAUHOHHONO MOAETHPO-
BAHHA

OK-1, OK-2,
OK-3, OIK-1,
OIK-2, OI'K-4,
TTK-1, MMK-2,
ITK-3, ITK-4,
ITK-5, TTK-6,
TK-7, IK-8,
IK-9, [MK-10,
TTK-11, ITK-22,
MMK-23, IK-24,
[1K-25, TK-26,
IK-21

Bonpocu k CPC
o 3audty

[locTpoenne cTpyKTYPHBIX cXeM TpancOpMaTopos B
[10 HMHTAIHOHHOTD MOJICITHPOBAHHA

OK-1, OK-2,
OK-3, OIK-1,
OT1K-2, OT'K-4,
IK-1, TTK-2,
TK-3, T1K-4,
TK-5, T1K-6,
MK-7, K-8,
ITK-9, [1K-10,
MK-11, TK-22,
[MK-23, T1K-24,
[MK-25, T1K-26,
TK-21

Bonpoce k CPC
H 3audty

[MocTpoenne CTPYKTYPHLIX CXEM, MOICIHPYIOLLHX 1
oTOOpAKAIOUIHX IHEPreTHHECKHE NapaMeTPhi MOJECIH-
PYEMBIX YCTPOHCTB

OK-1, OK-2,
OK-3, OIK-1,
OI1K-2, OI1K-4,
[Mk-1, IMK-2,
IK-3, IK-4,
IK-5, 1K-6,
IK-7, K-8,
NK-9, 111-10,
MNK-11, NK-22,
MMK-23, T1K-24,
[TK-25, 11K-26,
[K-21

Bonpoew k CPC
H 3audty

[NpoBesenne BEMHCIHTENLHLIX IKCOSPHMEHTOB ¢ pas-
paboTAHHBIMH CTPYKTYPHBIMH MOJICTIAMH

OK-1, OK-2,
OK-3, OI1K-1,
OTK-2, OTIK-4,
MK-1, 11K-2,
MK-3, 11K-4,
MK-5, T11-6,
IK-7, 11K-8,
MK-9, I1K-10,
TK-11, 11K€-22,
MK-23, [1K-24,
IK-25, 11K-26,
MK-2 1

Bonpocwm k CPC
M saudry

Mocranoska 3ana4 anannsa Puandecknx nonei va oc-
Hose auddepenipankabX YPaBHCHHH B YaCTHBIX Npo-

OK-1, OK-2,
OK-3, Ol IK-1,

Bonpoes k CPC
H 3auéTy




WABOJLHBIX OMNK-2, OIK-4,
MK-1, 1K-2,
[TK-3, T4,
MK-5, NK-6,
[MK-7, 11K-8,

MK-9, 111-10,

MK-11, NK-22,

MK-23, 1124,

MK-25, I1:-26,

MK-2 |

10 |Peanusauns moaeneil uanveckux nomcii B MaTeMaTH- OK-1,0:-2, | Bonpocs x CPC

geckom 110 OK-3, O1IK-1, | waauéry

ONK-2, O 1K-4,
MK-1, 112,
[MK-3, 14,
MK-5, I1 -6,
MNK-7, 11 -8,
MK-9, 111 -10,
MK-11, IT°°-22,
TK-23, 117°-24,
TK-25, I1 -2

[1K-2

11 |MeTtoasl pacuéra HuTerpanbHbiX napaMerpos (uinue- OK-1,0 -2, | Bonpoes k CPC
CKHX mosnieil H BX peanusaius B maremarnyeckom [10 OK-3, 01 -1, | wuaauéry
OMNK-2,0 K4,
MK-1,1 -2,
MK-3, 11 4,
MK-5, I'-6,
MK-7,11 -8,
MK-9, 111 -10,
NK-11, 11" -22,
MK-23, 11 -24,
MK-25, 11" -26,
T1K-2

12 |KomBuunposanue npocrpancTsenno- pacnpeaenéunoro| OK-1,0O -2, | Bonpocst k CPC
H HHTErPaILHOro ypopreil Moenuposanus snekrpodu- | OK-3, 01 -1, | wsandry

OnK-2,0 K
IMYECKHX TIPOIIECCOB ’ '
o MK-1,11 -2,

MK-3, 11 4,

MK-5,11 6,

MNK-7, 11 -8,
INK-9, 111 10,
MK-11, 0 -22,
MK-23, 11 24,
NK-25, 11 -26,

MK-2

KoMIuieKT OLeHOYHBIX CPeicTB MO JUCHHIUIMHe «Mo cauposanue 3nek-
TpoHM3HYECKHX TPOLECCOB B YCTPOHCTBAX M CHCTEMAx o CKTPO2ICPIETHKHY
npeaHasHaveH s atrectaluk o0yyaloUMXca Ha COOTBETCTBI X 11CPCOHATBHBIX
JIOCTHIKEHHH MoATaHbM TpeboBaHuAM 00pa30BaTeNbHOI NPO DaMMLl, B TOM YHC-
ne paboueidl mporpamMMbl AHCUHIUIMHBL «MoJieIMpOBaHKHE ~ ICKTPO(PHIHYECKHX
MPOLECCOB B YCTPOHCTBAX M CHCTEMAX 3IEKTPOIHEPreTHKHY, /1A OLCHIBAHAA pe-




3YABTATOB 00YUeHHS: 3HAHHH, yMeHWii, BiajeHnit 1 ypoBHs npuoOpeTEHHLIX KOM-
NeTeHLMNH.

KoMmiekT OlLEeHOYHBIX CPeACTB NMo aucuuiuiiHe «MojennpoBanue sJek-
TpodH3INYECKHX TPOIECCOB B YCTPOHCTBAX H CHCTEMAaX O3JIEKTPOIHEPreTHKHY
BKJIIOYAET:

1. OueHouHBIe CPEJICTBA VIS MMPOBE/IEHHs TEKYIIEero KOHTPOJs yCleBaeMo-

CTH!

- KOMIUIEKT BOINPOCOB JUIS CAMOCTOSTENLHONH paboThl CTY/ACHTOB Kak
CHCTEMa CTAHIAPTHIUPOBAHHBIX 3HAHMIL, MO3BOJIAIONIAA IIPOBECTH NPOLECIYPY H3-
MepeHHs YPOBHS 3HaHHUIT U yMeHuii o0yyarommxcs.

2. OneHouHsle CPEACTBa JUIA MPOBEIeHHs NPOMENKYTOYHOH aTTecTalud B
hopme

- KOHTPOJIbHBIE BONPOCH! JUIS NIPOBEICHHs 3a4ETa.

Mepevens Komuerenumii, fopmupyeMsbix B NPOHECCEe HIYHEHIH ANCIHILTHIL! «Mopemmpo-
Banme VIEKTPOPHINIECKHX NPOUECCOB B YCTPOHCTBAX H CHCTEMAX WIEKTPOOHEPIETHIRID
HpH ocBOCHHH OBPA3OBATENLNON HPOIPAMMEL 10 HANPABJICAHI0 HOATOTOBKH 13.04.02

«DNEKTPOINEPTETHED H VICKTPOTEXHHKAY

OK-1 cniocoGHOCTh K abCTpakTHOMY MBIILICHIIO, 0000Iennio, aHaIn3y, CHCTEMATHIANH 1

NPOrHOIHPOBAHHIO

Inamy Ywems Baademu

Cnocolul noctpoenns aberpakr- AGCTPAKTHO MBICITHTS, CniocofHocTsio K aberpakTHoMy
HBIX MATEMATHYCCKMX Moaenei ofo6IaTs, ANATHIHPORATE, | MbILAEHHIO, 0D0BWEHIO, ana-
EKTPOPHIMYECKHX NPOLIECCOR HA | CHCTEMATHIHPOBATE JIM3Y, CHCTEMAaTHIALIAN

ol beKTax WMEKTPOTEXHHKH H 1K~

TPOIHEPreTHKH

OK-2 cnocobHocTEIO JeCTROBATE B HECTAHJAPTHLIX CHTYAILMAX, HECTH OTBETCTBEHHOCTE 34
NPHHATEIC PELICHHA

Inams Vuemn Baadems

Cnocobel mogenuposanns vectan- | Jleicrsosars B nectanaapr- | Cnocobamu moaenwposanng
AAPTHRIX cHTYaumii na ofnexrax HBIX CHTYALIHAX HA OCHORE HECTAHAAPTHLIX CHTYALIMA Ha

AMCKTPOTEXHHKH H WICKTPOIHEPre- | ONBITA MX MOAC/IHPOBAHNA oDbeKTAX WMCKTPOTEXHHKH W
THEH WIEKTPOIHEPrETHKH

OK-3 ciiocobHOCTE K CaMOPA3BHTHIO, CAMOPCANIH3AINE, HCMOIB30BAHHIO TBOPHECKOTO NOTEH-
uana

Inams NYuemn Baadems

CrniocobBl NOMCKA HCTOMHMKOR 3H3- | AJIEKBATHO ROCIIPHHHMATE HapuikamMu caMopaIsuTus, ca-
MMl 110 HHTEPECYIOLHMM BONPOCAM | HAFACHHYIO HHPOPMALIMIO W | MOPEATHIALIMH, HCMOMLIOBAHNS
B PAIIHMHBEIX HHPOPMALIMOHHBIX MPHMEHATE €€ B LENAX CAMO- | TBOPYECKOID NOTEHIHANA
NpoCTpaHCTBAX (3EKTPOHbIEe pe- | o0pasoBaHns
CYPChi, MTEpaTYpa  J1p.)
OITK-1 cnocobrocTs GOPMYIHPOBATH 1ENH H 3ALAYH MCCICI0BAHKS, BLISHIATL NPHOPHTETHI
peleHn 3a1ay, BuOHpaTh W CO3IABATH KPHTEPHH OLCHKH
Inams Vuemn Baaoems

Llean 1 3a1a4n npuMenenns Meto- | [pHMensTs meToan Matema- | HabbikaMu NPHMEHEHHS KOM-
108 MATEMATHUECKOIO M KOMITBIO- | THMECKOTO M KOMIBIOTEPHO- | MBIOTEPHLIX Moaened A pe-
TEPHOrD MOASIHPOBAHHA JUIR MC- o MOACNHpOBAHHA TR HEC- WIEHHA 30184 WEKTPOIHEPTETH=
clleoBaHNg OOBEKTA MIEKTPOIHEP- | cacaoBanus ofbekTa anek- KH

FeTHKN TPOIHEPICTHRH




OITK-2 cnocodOHOCTh NPHMEHATH COBPEMEHHBIE METO/ILI HCCISAOBAHNA, OUCHHBATL H Npeii-

CTARNATHL PEIYILTATE BhIMOIHCHH

oil paboTtnl

Iname

¥Yuems

Baadems

CoBpeMCHHBIE METOJLL HCC/IE/I0BA-
HHA, OUEHHBAHHA W NPEACTARNCHHA
PE3YNLTATOB BHINOJHEHHOH paboTsl
€ MOMOLIBIO MATEMATHHCCKHX H
KOMIBIOTEPHBIX MOTEe

TTpHMEHSTE COBPEMEHHBIC
METOAE HCCNCAOBAHHA PC-
wHMOB paborsl obLeKTOR
WIEKTPOIHEPIETHEM C NO-
MOULBIO METEMATHHECKHX H

KOMIMBOTEPHBLX Moaene

MeTonamMm OUCHHBAHKA M NIpea-
CTABIEHHA PEIYNLTATOB BRINO-
HEHHOI paboTsl ¢ NOMOUILIO
MATEMATHYECKHX H KOMIThIO-
TepHLIX Moaenei

OHNK-4 cnocobHOCTE HCNOABIOBATE YIMYONCHHEIC TCOPETHYECKHE M NPAKTHHECKHE JHAHWA,
KOTOPBIE HAXOJATCH HA NEpeioBoM pybexe HAYKH H TEXHHKH B o0nacTH npodeccHoHanLHOM

JACHTCLHOCTH

Fname

Muems

Baadems

CospemeHHEIE METO/1BI MATEMATH-
HECKOrO M KOMMNLIOTEPHOTO MOJ1e-
STHPOBAHMA JLIH HCCIEI0BaAHMN

AIEKTPOGHIMHECKHX TIPOLIECCOB B

nPHHEI-I.ﬂT'I: COBPCMCHHBIC
METOJLbl MATEMATHHECKOTO W
KOMILIOTEPHOTO MOJIENHPO-
BAHHA [UMH HCCICNOBAHKWA

CCI!P:MEHHHMH METOOAMH MA-
TEMATHHECKOIO H KOMILIOTEpP-
HOPO MOJIC/THPOBAHHA [N HC-
caeosanna anexTpoduine-

obBeKTaAX WEKTPOIHEPrETHH WIEKTPOPUIHYECKHX NPo- CKHX MpoUeccos B oOLEKTAX
HeccoB B 00BEKTAX WIEKTPO- | WIEKTPOIHEPIETHRH
IHEPrETHEH

TK-1 cnocoGHOCTE MIAHHPOBATL W CTABATE 3AJA4H HCC/IEOBAHKA, BEIOHPATL METO/IBI IKCIIE-
PHMEHTATBHOH pPadoThl, HHTEPIIPETHPOBATE H NMPEICTABIATL PEIYILTATH HAYIHBIX HCCIEA0-

BAHHH

FInamn

Yuems

Banoems

MeTos METEMAETHYECKOTD H KOM-
NLIOTEPHONO MOAENHPOBAHNSA JNEK-
TPOPHIHYECKHX MPOLIECCOR /1R
MUIAHHPOBAHHA H MOCTAHOBKH 3a/18-
YW HCClieloBals 00BLEKTOR ek~
TPOIHEPIETHKH

Bubupars 1 npumenaTs me-
TOALI MATEMATHYECKOTO H
KOMINBIOTEPHOIO MOJETHPO-
BAHMA WIEKTPOPHIHIECKHX
NPOLECCOR 18 IIAHKPOBA-
HUA M NOCTAHOBKH 3a/1a4K
Heenenosanng obLeKToR
WIEKTPOIHEPrETHEH

MeTonaMu MaTEMaTHUECKOrD M
KOMIBIOTEPHOTO MOJIETHPOBA-
HHA WIEKTPOPHIHYECKHX 1po-
LEeccOoB N8 MIAHHPOBAHHA W
NOCTAHOBKH JA/AMH HCCheoBa-
HUSA OOBEKTOB AEKTPOIHEPre-
THEH

HK-2 cnocobHOCTh CAMOCTONTE ML

HO BLIMIOJIHATE HCCNCIOBAHHA

Inamo

Vuems

Baadems

MeToaw MaTeMaTHUECKOTD M KOM-
NBIOTEPHONO MOACIIHPOBAHKA VIEK-
TPOQHIMICCKHX NPOLECCOR U1
CAMOCTORTENLHOND HCCNEQOBAHHA
00 BEKTOB WIEKTPOIHEPIETHRH

IMpumensTs MeTOB MaTEMa-
THYHECKOTD ¥ KOMNBIOTEPHO=
O MOJCTHPOBAHHA K-
TpOhHIHHECKHX NPOLIECCOB
JUIA CAMOCTORTENLHOND HC-
clienopanus obBEKTOB JNeK-

TPOIHEPTETHEH

MeTogaMH MaTEMATHYIECKOTD |
xnunmm‘tpl-mm MOACAHPOBA-
HMS WIEKTPODHIHIECKUX Npo-
LECCOB UIA CAMOCTOATCIBHOMD
HCCneI0BaHHA ODLEKTOB INCK-

TPOIHCPICTHEH

HK-3 cniocobHOCTH OUECHHBATE PHCK M ONPEIC/ATh Mephl no obecnevennio De30NacHOCTH pas-

palarkBacMbiX HOBLIX TEXHOIOTHIE, 00BEKTOB TPOecCHOHANBHOMN ACATEILHOCTH

Inams Ymems Baadems

MeTtons MaremaTuueckoro w koM- | [IpHMensTs MeToik MaTeMa- | MeTonaMi MaTEMaTHUECKOIO U
NLIOTEPHOIO MOGITHPOBAHKS WIEK- | THYECKOTO W KOMINLIOTEPHO- | KOMITEIOTEPHOTD MOJIEIHPOBA-
TPOQIIHYECKHX NPOLECCOB JUIR 0 MOJETHPOBAHHA eK- HHS 30 HIHYECKHX Mpo-

OLIEHHBAHHA PHCKA H ONPeNeneHHs
mep no obecnevenmio GezonacHo-

TPOMIHUECKHX NPOLIECCOB
ANA OUSHHBAHHA PHCKA H

lieccon JUIR OLEHHBAHHA PHCKA
H onpenesesns mMep no obecne-

cTH paspabaThIBACMBIX HOBLIX TEX- | onpejencHus mep no obec- uenmio HezonacHocTH pazpaba-
Honoruit, o6LEKTOB MEKTPOIHEP- | NEveHHIO Ge30NACHOCTH Pad- | THIBACMBIX HOBLIX TEXHONOIHI,
reTHKH pabaThIBAEMBIX HOBEIX TeX= | ODLEKTOR ACKTPOIHEPIETHEN
HONOrH, 0DLEKTOR WICKTPO-
IHEPreTHEN

TTK-4 cnocobHOCTBIO MPOBOHTL MOMCK 110 HCTOHUHHKAM NATEHTHOH HH(POPMALIMH, ONPE/IEeNITh




NATEHTHYIO YHCTOTY paspabaTeiBacMbix 0DBEKTOB TEXHHKH, NOATOTABIHBATE NCPBHYHBIC Ma-
TEPHAILL K NATCHTOBAHKIO H30GpeTennil, perncTpaluyi NPOrpaMM Ul WICKTPOHHBIX BhMHC-

JIHTENLRLIX MauH 1 083 JaHHBIX

S

NYmems

Baadems

MeTo/s MATEMATHHECKOTO H KOM-
l'lhlﬂ'l"l!pl-l‘ﬂm MOLETHPOBAHHA MICK-
TPOPHIHYECKHX NPOUECCOB JUIS
NOArOTOBKH NEPEHYHBIX MATEPHA-
JIOB K NATEHTORAHMID W3o0perennii,
PErHCTPAIINK NPOTPAMM JUIS WISK-
Tsﬂl-l‘.l-ll:l.x BRIMHCAHTENEHELX MALTHH
1 Gas nanusix

[MprMeHaTs MeToAbL MaTeMa-
THUYECKOTD W KOMIBIOTEPHO-
IO MOZETHPOBAHHA WICK-
TPOPHUIHUCCKHX NPOLECCOR
AR NOAMOTOBKH NEPEHYHBIX
MATEPHANIOR K NATEHTORA-
HHI0 W3oOperenmil, perucT-
PALMK MPOrPAMM [UIR WIEK=
TPOHHBIX BEIMHCIHTEILHEIX
smatlny 0 6a3 JaHHBIX

MeToaami MaTEMaTHYECKOTO H
KOMIBIOTEPHOTO MOJIENHPOBA-
HHA WIEKTPOPHIHYECKHX MPO-
LECCOB 18 NOATOTOBKH nep-
BHYHBX MATEPHLTOB K NATCHTO-
BaHHIO W300peTeHui, perncrpa-
LIHH NPOrpaMM JUIH MICKTPOH-
HEIX BEYMHCIHTENBHBIX MALIHHE W
Gas nanHbIx

HK-5 roToBHOCTL NPOBOMHTE IKCHEPTHILI NMPEUIATAEMbIX (IPOEKTHO-KOHCTPYKTOPCKHX pe-
MeHHi H HOBBIX TEXHOJIOTHYECKHX pelieH i

Iname

Vuems

Braadems

MeToan MATEMATHYSCKOID H KOM-
nuim:pﬂuru Mﬂ.ﬂﬁ.ﬁﬂpﬂmuﬂ WICK-
TpodHIHYECKHX NPOLECCOB JUIS
NPOBEACHHA IKCTIEPTHILI Npe/Lia-
racMblx NPOCKTHO-

KOHCTPYKTOPCKHX petteniil u Ho-
BhIX TEXHONOIHYSCKHX Pﬂ'-‘iﬂ#li“ﬁ

ConocTapnaTh HIBECTHRE
TEXHHMECKHE PELIEHHN C HO-
BRIM TEXHOMOIHYCCKHM pe-
LEHHEM NP NOMOLLHY METO-
AO0B MATEMATHYCCKOTO H
KOMNBIOTEPHOTO MOAETHPO-
BAHHA WIEKTPOPHINICCKNX
NPOLIECCOR

MeTonami MATEMAETHYECKOO
KOMIBIOTEPHOTO MOJIEAHPORA-
HHA VIEKTPOPHIHYUECKHX 1Ipo-
LeccoB JUIH NPOBEASHHA IKC-
NEPTHI NPeNaracMbix nMpoexT-
HO-KOHCTPYKTOPCKHX petieHmil
W HOBBIX TEXHONMOTHYECKHX pe-
mrenHit

HK-6 cnocobrocts GopMyaHpoBaTs TeXHHYECKHEe 3a/1anud, paspabarsiBars H HCNOALIOBATE
Cpe/IcTBA ABTOMATHIAIMH NPH NPOSKTHPOBAHHHM M TEXHOJIOIHYCCKOH MOArOTOBKE MPOH3BOJL-

CTha

Inams

Ymems

Baadems

MeTo/sl METEMATHYECKOTD H KOM-
MBIOTEPHOTD MOQETHPOBAHKN MIEK-
TPOPHIMHECKHX NPOLECCOB KAK
CPEICTEA ABTOMATHIALHH MPOCKTH-
POBaAHKHA OOBEKTOR INEKTPOIHEPTE-
THEH

[NpumensTs MeToIL MaTeMa-
THYECKOIO H KOMITBIOTEPHO-
10 MOJAETHPOBAHHA MIEK-
TpodHIHYECKHX NpoLeccon
KK CPeACTRA ARTOMATHIA-
LMW NPOEKTHPOBAHKA O6LEK-
TOB WIEKTPOIHEPIETHEH

MeTonaMu 1 NPOrpaMMAME Ma-
TEMATHUECKOIO MOJCAHPOBAHMS
AEKTPOPHIMUECKHX NPOLECCOB
B KAYECTRE CPEACTE ARTOMATH-
3ALHH NPOEKTHPOBaHNA 06bek-
TOB AEKTPOIHEPIETHKN

IK-7 cnocobrocTh NPHMEHSTE METO/B AHAIM3A BAPHAHTOB, pa3spaboTKH H MOHCKA KOMIPO-

MHCCHBIX petueHH i

Inamn

Ymems

Baadems

MeTo/ih MATEMATHHECKOTO H KOM=
NBIOTEPHOTD MOJCTHPOBAHHA WICK-
TPOPHIHHECKHX NMPOLIECCOB [LIH
OLICHKH BAPHAHTOB, paipaboTkM 1
NOHCKA KOMIPOMHCCHBIX PelieHHi
i O0BEKTOR WIEKTPOIHEPICTHRH

Conocrasnsams HIBECTHRIE
TEXHHYCCKHE PELLICHHA C HO-
BBIMH PCLICHHAMH HA OCHOBE
OO LEKTHBHBIX HAYHHO-
TEXHHHYECKHX OLECHOK, NPH-
MEHAN METO/IL MATCMATHYIE-
CKOTO H KOMITBIOTEPHOID
MOIETHPOBAHHA WIEKTPOgH-
FHYECKHX NPOLECCOB

MeTonaMu MaTEMATHHECKOrD H
KOMIBIOTEPHOIO MOJIEHPOBA-
HHA WIEKTPOgHIMUCCKHX Npo-
LIeCCOB A AHATHIA BAPHAHTOR,
paspaboTKn H NOHCKA KOMNPO-
MHCCHBIX pelueHHi

K-8 cnocobHOCTL NPHMEHATH METOMLI CO3AAHHA H AHANH3IA

FHOIHPOBATE CBOMCTEA H NOBEICH

Mozenei, NoIBOJIRIONHY Npo-

ne 00BeKToB Ipod)ecCHONANLHOMN NeATeILHOCTH

Fiame

Yuems

Braoems

MeTonsl coaganita W aHANH3A Ma-
TEMATHYCCKHX H KOMNBHOTEPHBIX
MOJEACH, NO3BONAIIMX NPOTrHO-
IHPOBATL CBOMCTEA H NOBEICHHE

Coagasarh H AHANHIHPOBATE
MATEMATHYCCKHE H KOMTTBH-
TepHbie MOJETH O0BEKTOR

NIEKTPOIHEPIETHEH

MaTeMaTHYECKHMH H KOMIThIO-
TEPHBIMH METOIAMH MOJETHPO-
Baliig OOBEKTOB H ANNAPATYPhI
WIEKTPOIHEPIETHEH




OOBERTOB MEKTPOIHEPIETHRH

ITK-9 cnocoGHOCTL BRIOHPATH CEPHITHBIE H MPOEKTHPOBATL HOBLIE OOLEKTH NpodeccHonaTbL-

HOM QeATensHOCTH

Inarms

Yuems

Baadems

MeToibl MATEMATHMECKOTD H KOM-
NBIOTEPHOIO MOACTHPOBAHNA H1EK-

[MpusmensTs MeTonb MaTema-
THHECKOTO H KOMIBIOTEPHO-

MeTonamMi MATEMATHYECKONO W
KOMIBIOTEPHOID MOASTHPOBA-

TPOPUIHYECKHX MPOLIECCOB L8 10 MOJIC/IMPOBAHMA INEK- HHA MEKTPOPHIHYECKHX Npo-
BLIGOpa cepHilHBX H NPOCKTHPOBA- | TPOPHIHHECKHX NPOLIECCOR ueccos s Bubopa cepHitHLIX 1
HHA HOBBIX OOBLEKTOB INEKTPoOIHEP- | NS BLIGOPa CEPUiHLIX H NPOEKTHPOBAHKS HOBKIX 00LEK-
TETHKH MPOEKTHPOBAHHA HOBLIX TOB WIEKTPOIHEPIETHKH
OOBEKTOR MNEKTPOIHEPTETH-
KH
ITK-10 cnocobrocTs yupasists npoexramu paspaboTkn obbexTos npodeccuonansioll aes-
TEJILHOCTH
3nams Nuems Baaoems

MeTo/1sl MATEMATHYECKOTO H KOM-
NEIOTEPHOTO MOACTHPOBAHUA HIEK-
TPOPHIHYECKHX MMPOLIECCOR JUTA

yIpamieHHs npockTamMi paspaGor-
KH 00nexToB npodeccHonans o

NEATENLHOCTH

[pusensTs METOAL MaTEMA-
THUECKOTD H KOMIIBIOTEPHO-
O MOJGTHPOBAHHA VICK-
TpodHIHMECKHX NPOLIECCOB
JUTH YNPARTCHHA NPOCKTaMH

pazpaborkn obberTos npo-
(heccHoHANLHON AEATENLHO-

CTH

MeToaamMm MaTEMATHIECKOTO H
KOMIBIOTEPHOTO MOJIEIHPOBa-
HHSA WEKTPOPHIHYCCKHX npo-
LECCOB /UTA YTIPARICHHA NPoeK-
Tami pazpaborks obbexTon
NpoflecCHORANBHOIN JACATEIbHO-
CTH

ITK-11 cnocobHOCTH OCYIIECTRIATE TEXHHKO-IKOHOMAYECKOe 000CHOBaHHE IPOEKTOB

Inams Ymems Baaodems

MeTo/iBl MATEMATHHECKOTO M KOM- | [IpHMEHATE METOL MaTema- | MeTolaMi MaTeMaTHYeCKoro u
NHIOTEPHOID MOACAHPOBAHNS M1EK- | THUECKOIO H KOMIBIOTEPHO- | KOMIBIOTEPHOIO MOACIHPOBA-
TPOPHIHUECKHX IPOLIECCOR LA I'o MOJIENHPOBAHHA VICK- HHA AEKTPOPHIHYECKHX NPo-

TEXHHKO-IKOHOMHUECKOro 0BoCHD-
BAHMS NPOCKTOR

TpodhHIHYECKHX NPOLIECCOR
IR TEXHHKD- SKOHOMMYE-

ckoro 00oCHOBAHHA MPOEK-
TOB

HECCOB JUIH TCXHHED-
IKOHOMHYECKOTD 0BOCHOBAHKA
NPOCKTOR

ITK-21 cnocoGHOCTBIO K PEAIN3AIlHN Pa3iHiHLIX BHA0B yueGuokl paboTs!

Inams

Vuemes

Braademns

MeToabl METEMATHHECKOTO H KOM-
MBIOTEPHOTO MOIETHPOBAHHA HIEK-
TPOPHINHMECKHX NPOLIECCOB JUIA
peaIHIaLHK PAIAHYHLIX BHAOE
yuefinoi pabor

[TpusensTs MeTONLI MaTEMA-
THYECKOIO H KOMITBIOTEPHO-
0 MOAGAHPOBAHMA MIEK-
TPodHIHHECKHX npoLeccon
IS PEATHIALIHK PAVTHYHBIX
puaos yqebuoil pabotsl

MeToaamMu MATEMATHHECKOTO W
KOMINBIOTEPHOrO MOJEIHPOBA-
HHS MIEKTPOHIHYECKHX Mpo-
LECCOB JUIR Pean3aliMm pas-
AHUHBIX BHA0B yuebHoil paboTu

ITK-22 roTOBHOCTb IKCILIYATHPO

BATh, MPOBOAMTE HCIBLITAHHA H PEMOHT TEXHOIOMHYECKOTO
00OpYAOBAHHSA EKTPOIHEPreTHYECKOH H EKTPOTEXHHUECKOH NPOMBILLICHHOCTH

Iname Yowems Baaodems
Meroasl MaremMaTHueckoro u koM- | TIpHMeHsTE MeToIbl MaTema- | MeTojlaMi MaTeMaTHueckoro o
NBIOTEPHOTO MOJICHPOBAHKS JIEK- | THYECKOTO H KOMNLIOTEPHO- | KOMIEIOTEPHOD MOACAHPOBA-

TpodHIHYECKHX NMPOLIECCOR, NPH-
MEHNEMLIC B npouocc: E‘IICMYITI-
UMM, MCTILITAHKT W pEMOHTA TEXHO-
AOPHYECKOro 0BOPYI0BAHHA HICK-

TPOIHEPreTHYECKOI M WIEKTPOTEX-
HHMECKOH HPOMBILILIEHHOCTH

o MOJETHPOBAHMA K-
TPOPHIHYECKMX NPOLICCCOR B
MPOLIECCE IKCTUTYATALIMH,
HCNLITAHKWI B peMONTa TeX-
Honoruueckoro oGopynosa-
HHH AEKTPOIHEpreTHYecKoi
H AEKTPOTEXHHYECKOH Npo-
MBILLUIEHHOCTH

HHS MEKTPOHHINYIECKHX TIPO-
LECCOB, PHMEHAEMBIC B NPO-
LECCE IKCIUTYATALIMK, HCTILITA-
HHl M PEMOHTA TEXHONOTHYE-
ckoro ofopyaoBAHHA MEKTPO-
IHEPreTHYECKDH W ANEKTPOTEX-
HHYCCKOH NPOMBILILICHHOCTH




[TK-23 roToBHOCTH NPHMEHATH METO/ILI H CPE/ICTBA ABTOMATHIHPOBAHHBIX CHCTEM YIpaslie-
HUS TEXHOMOIHYCCKHME POLICCCAMM AIEKTPOIHEPIeTHYECKOH W MIEKTPOTEXHHYECKOH npo-

MBINEHHOCTH

Sriamih

Yaems

Baademn

MeTo/ib MATEMATHYECKOTO H KOM-
ALIOTEPHOTD MOASTHPOBAHHA NICK-
TpodHINUECKHX NPOLIECCOB KAK CO-
CTARNAOIHE CPEACTE ARTOMATHIH-
POBAHHBIX CHCTEM YIIPABICHWUA
TEXHOAOIMYECKHMM TIPOLECcCaMi
AIEKTPOIHEPreTHUECKOH M ek~
TPOTEXHHUECKOH NPOMBIILICHHO-
CTH

IIpHMEHATE METO/IBI MATEMA-
THHECKOTD M KOMTILIOTEPHO-
ro MOIETHPOBAHMA WIeK-
TPOHIHYECKHX NPOLECCOB B
CpelcTRax ABTOMATHIHNPO-
BAHHBIX CHCTEM YNpanieHHA
TEXHONOTHMECKHMH TIPOLLEC-
CAMH VICKTPOIHEPreTHYC-
CKO M AEKTPOTEXHHHMECKOH

NPOMBLILLICEHHOCTH

MeTroaaMH MATEMATHHECKOIO H
KOMINBIOTEPHONO MOAE/IHPOBA-
HHA MCKTPOOHIHYECKHX NPO-
LECCOB KAK COCTARIRIOMIHME
CPE/CTB ABTOMATHIHPOBAHHBIX
CHCTEM YITPARIEHHA TEXHOIO-
MHMECKHMM TPOLLECCAMH AIEK-
TPOIHEPTETHHUCCKOH M ANEKTPO-
TEXHHYCCKOH NPOMBILUICHHOCTH

ITK-24 cnocoBHOCTL MPHHAMATE PELICHAA B 061aCTH MEKTPOIHEPIeTHKN H MICKTPOTEXHHKH

€ YueToM 3Hepro- u pecypcocbepe

WCHHA

Iuame

Yowems

Bradems

Meroas MaTEMABTHUECKOTD W KOM-

NBHOTEPHOTD MOACTHPOBAHWA 3CK-
TpoduInvecknx npoueccos, obner-
HAKLIHE MPOLIECE TPHHATHA pelue-
1iil B 0018CTH INEKTPOIHEPIETHEH

[MpusensTs MeToAL MaTEMA-
THHECKOTO H KOMIMBIOTERHO-
Mo MOACTHPOBAHHA JNEK-
TPOPHIHIECKHX NPOLIECCOB,
obervaiouIHe Npowece npH-

MeToaaMi MaTEMATHHECKOTO M
KOMIBIOTEPHOTO MOIEIHPORA-
HHUS MEKTPOPHIHYECKHX Npo-
ueccon, 0GNErYaAIoMIHMH Npo-
UECT NMPHHATHA pelennii b of-

H JCKTPOTEXHHKH C YHETOM Hep- | HATHA pewenuii B oGnacTi JACTH WIEKTPOIHEPreTHRH H

ro- u pecypeocbepencenun INEKTPOIHEPTETHKH H NNEK- | IMEKTPOTEXHHKH C YHETOM
TPOTEXHHKM € YHETOM JHEP- | IHEpro- W pecypcocheperening
ro- U pecypeochepesenns

ITK-25 cnocobrocts paspaboTKH IUIAHOB, NPOIPaMM M METO[AMK NPOBEACHHS HCOLITAHHI
IEKTPOTEXHHUECKMX H WIEKTPOIHEPIeTHHECKHX YCTPOHCTB M CHCTEM

Inams

Yuems

Baadems

MeTo/is MATEMATHHECKOTO H KOM-
NBOTEPHOTD MOJSIHPOBAHNUA WIEK-
TPORHIHUECKHX NpoLeccos, obaer-
ualolIHe npotecce paspaboTku nia-
HOB, MPOTPAMM H METOIHK NpPOBE-
AEHHS HCTILITAHKE VIEKTPOTEXHH-
HECKHX W WIEKTPOIHEPrETHHECKHX

[TpHMEHATE METONLI MATEMA-
THYECKOTO H KOMITBIOTEPHO-
ro MOAeNHPOBAHHA JICK-
TpodusHYecKknX ripoteccos,
ofnervaloume npouece pas-
paloTKu IIAHOB, NPOrpaMM
H METOHK MPOBCACHHA HC-

MeToaamMi MATEMATHYECKOTO H
KOMIBIOTEPHOTO MOJEIHPOBA-
HHA VIEKTPOHHINIECKHX NPo-
LeccoB, ODNErAIoWMMH TPo-
tece pa3paboTkH NAAHOB, NPo-
rpaMs M METOIMK NPOBEACHHA
HMCNBITAHHA ANeKTPOTEXHHYE-

VCTPORCTR H CHCTEM OLITAHWHA ANEKTPOTEXHHNE- CKHX H WIEKTPOIHEPIETHHECKHN
CKHX M NEKTPOIHEPrETHHE- | YCTPOHCTE M CHCTEM
CKHX VCTPOHCTE M CHCTEM

ITK-26 cnocobHOCTL ONpeensTh

ek THBHEIC MPOHIBOACTBEHHO-TEXHONOMHMECKHE PEXH-

MBI paboThl 0GBLEKTOB IMEKTPOIHEPIETHKH H MEKTPOTEXHHKH

Inamu Nuems Baadents

MeToan MaTeMaTHyeckoro u kom- | [pumenats metoar matema- | MeTonamn MaTemaTHueckoro 1
NBIOTEPHOTD MOJACTHPOBAHHA WICK- | THYCCKOID H KOMNBIOTEPHO- IﬂHTI'l:ED’I‘EPHDT‘G Mﬁﬂﬂﬂtpﬂﬂﬂ'

TPOPHIMYECKHX NPOLIECCOB, MPH-
MEHAEMBIE JU1R OTipeaenenns -
(GEKTHBHBIX NPOMIBOACTBEHHO-
TEXHOMOMHYECKHX pexnmon pabo-
Thl 0GHLEKTOB WIEKTPOIHEPIETHEH W

WIEKTPOTEXHHKN

O MOJAC/THPOBAHHSA MIEK-
TPOPHIMIECKHX NPOLIECCOB
ana onpenenenns sex-

THBHLIX [IPOHIBOACTBEHHO-
TEXHOAOIHYCCKHX PCHHMOB
pabors obbexToB neKkTpo-

IHEPrETHKN W VICKTPOTEX-

HHKH

HHS ANEKTPOPHIHYECKHX Npo-
LECCOR, MPHMEHAEMBIMH /L18

onpeaenenns HpPpeKTHBHBIX
ﬂpﬂH!EﬂﬂmHHﬂ-
TEXHOAOIHUECKHX PERMMOB pa-
GoThl obLeKTOB JMEKTPOIHEPTE-
THKH M ANCKTPOTEXHHKM




OUEHOMHBLIE CPEJCTEA JUTH TEKYIEND KONTPOJLH
YOCNEBAEMOCTH I [IPOMERY TOMHON ATTECTALIMI MO HTOPAM OCROENRA HCUMILIHIE

Bonpocw k CPC
1. Kakne npouecch nasuibaior anekrpodusnycckumu? Yo usyuaer snexrpodusnka kak nayka?
2. HeM OTAHHAIOTCA JAPYT OT APYTa METO/IB! MATEMATHHYECKOTO MOJICIHPOBAHHA INEKTPO(hHIH Ie-
CKHX HPOLECCOR HA MHTEIPAILHOM H NPOCTPAHCTBEHHO- pacnpe/ie/éiHoM yposte?
3. HeM OTAMHMOTCH JAPYT OT APYra METO/IB! MATEMATHHYECKOTO MOJCHPOBAHKS MNeKTPOdHIHTIe-
CKHX [IPOLECCOB BO BpeMenioil H B vacToTHOl obnacTn?
4. Yem oTAMMAIOTCH APYT OT APYra CXEMOTEXHHYECKHE M CTPYKTYPHBIC METO/B MOACIHPOBA-
HHA?
5. Ha kaxux COOTHOMICHHAX OCHOBAH HEIHHEHHLI MCTOJ YIIOBBIX NOTEHIHANOBT
6. Ha Kakux COOTHOIICHHAX OCHOBAN HeJMHEeHHbIT METO/L HanpsKennil serseit nepesa?
7. Ha kakux COOTHOMIEHHAX OCHOBAH HEIHHEHHBIH METO KOHTYPHBIX TOKOB?
8. B uém 3akmouactes NPHHUMITHAIBHOE OTIHYHE CTATHYCCKHX M JAHHAMHYECKHX PEKHMOB pa-
DOTHI MEKTPHUCCKHX HENneH ¢ TOYKH 3PEHNA MATEMATHYECKOTO MOIEIHPOBaHHS T
9. Ha kakux Matpu4HbIx cooTHomennsx Gasupyercs HeauHelHbil METO/l nepeMeHnbIX coCToN-
HHA (IPHMCHHTENBHO K MEKTPHYECKHM Hensim?
10, Ha kaxkde rpynmnsl Hy#Ho paiGupars BeTsH ienH, 4robsl ABTOMATHIHPOBATE MOCTPOCHHE
MATPHYHEIX YPABHEHHH OTHOCHTENLHO NNEPEMEHHBIX COCTOAHMAT
I'l. Tlowemy s npencranienns seeil cucrems ypasuennii Kupxroda nocrarouen tonsko 6ok
MATPHILLI TIABHBIX CCUCHHN, OTHOCAIMACH TOJIBKO K BETBAM CBA3HT
12, Tlowemy /18 apTOMATH3AUMH [OCTPOCHHS MATPHYHEIX YPABHEHHI OTHOCHTEIBHO NEpeMeH-
HBIX COCTOAHHS GI0K MATPHIILI MIABHLIX CEYEHIH, OTHOCAIIHIICA TOILKO K BCTBAM CBSIH, HYKHO
pa3DHBaTL HA 9 DnokoR?T
13. Kakoll B umeoT marpuunbie audepennantnbie ypasBHeHHA THHEHHBIX JMEKTPHYECKHX
uenel OTHOCHTENILHO NMOTOKOCUEIICHHH HHAYKTHBHBIX MIEMEHTOBR H 3apafioB EMKOCTHBIX ie-
MeHTOB?
14. Kak pramcasiores 610k# MaTpHisl Kod(OHUHEHTOB H MATPHIIE BXOOB B JIHHEHHEIX ypas-
HEHHAX OTHOCHTENLHO NEPEMEHHBIX COCTONHMAT
15. Kak BRIpaKaIOTCS TOKH H HANPSIKEHHA BeTBeil Yepes: nepeMeHnsie cocTosanng?
16. Kaxoft sua umeer Henuuefinas cxema samelienHs MarHnTHo# uenn oaxodasnoro Tpamc-
(opmaropa ¢ yaérom nons paccesHus?
17. Kakoil BHI MMEIOT YpaBHEHHS NOTOKOB M MAFHMTHBIX HANPSMKEHWH UM MArHHTHOH wenw
onxodassoro TpanchopMaropa ¢ yHEToM noas paccesHua?
18. Kakoii sBua uMeeT cHraaibHbifl rpaf) sMeKTpOMarnuTHON cXeMBbl 3amelienna oanopasnoro
TpancpopmaTopa ¢ yuérom nois paccesuns, Oe3 yura MArHHTHOTO IHCTEPEIHCA H BHXPEBBIX
TOKOB B IUIACTHHAX MArHHTONposoaa?
19. Kakoii sun umeer crpykryphas cxema (8 Simulink) anexrpoMaruuTHoll cxeMsl 3aMelieHus
onnodasnoro Tpanchopmaropa ¢ ya&roM mons paccesHus, 6e3 y4éTa MArHHTHOrO rHCTEpeInca
H BHXPEHBLIX TOKOB B [ACTHHAX MarHuTonpososa?
20. Kakum ofipazom B cTpyKTYpHOI Monean ogHodasnoro tpancdopMaropa yUHTHIBAIOTCS BHX-
PeBbIE TOKH B MJIACTHHAX MArHHTONpoBoAa?
21, Kakofi s uMeer cHraaibiptil rpad anexTpoMarHnTHOR cxemil 3aMemeHns oaHodaznoro
TpancdopMaropa ¢ Y4ETOM 11018 pacCesHHs H BHXPEBLIX TOKOB B IUIACTHHAX MarHHTONPOBO/A,
Ho Oe3 yuéra MarHHTHOIO rcTepesnca’
22. Kakoii B umeer cTpykTypHas cxema (B Simulink) anexrpoMaraumioil cxemsl 3aMelieHus
oanodazHoro TpancopMarTopa ¢ yHETOM NMOJIA PACCESHHA H BHXPEBLIX TOKOB B [JIACTHHAX Mar-
HHTONPOBOAA, HO Ge3 yu&Ta MarHuTHOrO rucrepesnca’
23, Kakoii BHJI MMEET CTPYKTYPHAd CXEMa AHAIHIHPYIOMETo OM0KA, PACCHHTHIBAIOMETO MICK-
Tpoanepruio, notpetnénnyio obbexTom 3a pel BpeMs MOJCTHpOBaHNA?
24. Kaxkoil Bujl mMeeT CTPYKTYPHAS CXEMa aHAnn3Mpyiomero G1oKa, paccuUMTHIBAIOIETO cpeji-
il koopduument MonmocTi ofnekTa 3a Beé BpeMs MoAETHPOBaHHA?



25. Kakoii BHJI HMEET CTPYKTYPHAA CXEMa QHATHIHPYIOWEro GII0Ka, PacCYHTHIBAIOLIETO ycpen-
bt koadpuiment nonesnoro geficTein oObekTa 3a BCE BPEMA MOJCAHPOBaHHAT

26. Kakoii BiJ HMeeT CTPYKTYPHAR CXeMa ananwsupylomero Groka, PACCUHTHIBAIOUIETD WICK-
Tpoatepruto, noTpebnénnyio 06bLeKToM 3a nocie il BpeMeHHoil NepHO 3aaHHON ATHTE -
HOCTH?

27. Kakoil BHL MMEET CTPYKTYpHAS CXeMA aHANM3IupYlolero 610Ka, paccudThBAIOMEro cpea-
Hiil kosdpuumenT MomHocTH o6bekTa 3a nocnenKli BPEMEHHON NEPHO 3AMAHHON JUIHTE!b-
noctu?

28. Kaxoit BHl HMEST CTPYKTYpHAR CXEMa AHATHIHPYIOUEro GoKa, pacCHHTHIBAIONIEro yepen-
HEHHBIH KO3 puIenT nonesnoro neficTera oGbexTa 3a nocaenuii BpemMenHoN NepHo 3anan-
HO#l JUHTENBHOCTH?

29. Kak pimsier HemHeHHOCTE OCHOBHOI KPHBOI HAMAIHUMHBAHHA MaTepHaia MarHHTONpoOBO-
Ja Ha hopmy KpHBOI NepEHYHOTO TOKA NPH mycke Tpancdopmaropa?

30. Kax sausier nemuueiinocTs 0CHOBHON KPHBOH HAMArHHYHBAHMA MaTepHANA MarHHToNpoBo-
J1a na hopmy KpHBOH NEPBHYHOTO TOKA NPH nycke Tpancdopmaropa?

31. Yro npexncrasiser coboil kpaesad 3aaua aHANH3A PHINYECKOTO MOMNA B TEXHHUECKOM yCT-
poiicTre?

32. Mo kaxuM NPHIHAKAM KIACCH(HIMPYIOTCH YPABHEHHS Maremarndeckoil dusnku (PDE) ¢
TOYKH 3PCHUA MOCTPOSHHA MATEMATHYECKHX MOJjenell MpoleccoB Ha MPOCTPAHCTBEHHO- pac-
npeenfHHoM YPOBHE H ¢ TOUKH 3PCHHA YHCICHHOH peannsalmn B MatemaTHaeckom 1107

33. Yro Taxoe omnomepusie, IBYMEpPHBIE, TPEXMEPHEIE, n-MepHble PDE?

34. Yro rakoe craunonapubie W Hecrannonapusie PDE? B kakux ciyuasx oHm npHMeHsiorcs
IPH MOJIETHPOBAHHHE TEXHHYECKHX yCTpoiicTa?

35. Hem oTIHYAKOTCS APYT OT JPYTa CKAIAPHEIE, BEKTOPHBIC, TEHIOPHLIE, MaTpuysbie PDE?

36. Ha kakux THROBBIX ypasHenusx Oasupyerca ckamapuas koapduumentuan hopma npejcran-
NeHHA KpaeBoii sanaun B nporpammuom komiviekce COMSOL Multiphysics?

37. Ha xaxux THNOBBIX ypasHeHusx Gasupyercs maTpHunas koadduumentnas dopma npes-
CTaBICHHA Kpacpoi 3aa4n B nporpaMmuoM kommiekce COMSOL Multiphysics?

38. Ha xaxux THNOBBIX ypasHeHHAX GasHpyercs cKanspHas «redepatbuasy (opMa npeicTasie-
HIA Kpaepoii 3anaun B nporpammuom komisiekce COMSOL Multiphysics?

39. Ha kakmux THHOBBIX ypasHenuax Gasnpyercs MarpHuHas «reHepaibHas» (opMma npeacran-
NeRnd Kpacsoil sanaun 8 nporpaMmuomM kommiekce COMSOL Multiphysics?

40. Ha kakux THNOBLIX ypasHenusx Gasupyercs ocnabnennas npoexionnas Gopma npeicTan-
JNieHust Kpaesoil 3anaun B nporpammiom komnnexce COMSOL Multiphysics?

41. Kakue tHne reomerpuiecknx obbekTor noyiepiusaiorces 8 1D u 2D moaensx 8 COMSOL
Multiphysics?

42. Kakne Tansl reomerpuueckux obwextos nomiepxusaotes B 3D mogensx 8 COMSOL
Multiphysics?

43. Kaxkwe tunel nopobnacredl nomuepxusatores B 1D, 2D u 3D mopensx 8 COMSOL
Multiphysics?

44. Kakwe mans nepemennsix nomtepamsaiores 8 1D, 2D u 3D mogensx 8 COMSOL
Multiphysics?

45. Kakne texnonornm pacuéra WHTEIPANBHBIX NapaMeTpoB (PHIHYECKHX NMonel momiepknsa-
wores B mogensx COMSOL Multiphysics?

46. CocTaBuTh CXEMOTEXHHYECKYIO MATEMATHUECKYIO MOJISIE NIEPEXOHEIX NPOLECCOB B THAEH-
HOH WIECTHHYHOHY EKTPHYIECKOH el ¢ 5 Pe3NCTHBHBIMH, 4 HHAYKTHBHBIMHE, 4 EMKOCTHLIMH
AMEMCHTAMH, OCHOBAHHYIO HA METOAC NEPEMEHHLIX COCTOSHHS, C ABTOMATH3HPOBAHHLIM MO-
CTPOEHHEM CHCTEMBI TH(depeHIHATbEHBIX YpaBHEHHIL

47. CocraBuTh CXEMOTEXHHYECKYIO MATEMATHYCCKYIO MOJIC/L NEPEXOMHBLIX NpOLECCOB B HEMH-
HEHHOMH MOCTOBOM eKTpHYecKkoil tenu (AMOAHOTO BRMpAMHATENS ¢ TabmmaHo saanusivMu BAX
JIHO/IOB) € PE3NCTHBHONH Harpyskoll, HHAYKTHBHEIM H EMKOCTHBIM (DPHABTPOM, OCHOBAHHYIO Ha



MeTojle NEepPeMeHHBIX COCTOAHMS, C aBTOMATHIHPOBAHHLIM MOCTPOEHHEM CHCTeMBl IH(depen-
IHANLHEIX YpaBHEHHA.

48. CocTapuTh CXEMOTEXHHYCCKYIO MATEMATHYCCKYIO MOJIEIL NEPEXOIHLIX TIPOLIECCOB B HENH-
HEHHOH NeKTpUYecKoil Nenn JHOAHO- KOHJEHCATOPHOIO YMHOMHTENS HANPSIKCHHA C aBTOMa-
THIHPOBAHHLIM MOCTPOEHHEM CHCTEMBI IH(pepeHITHANLHBIX YpaBHeHnii.

49, Cocrasuts crpykTyphyio Simulink- Monent nepexofHbIX npoleccoB B JIHHEHHON wiect-
HHYHOH» WIEKTPHICCKOH 1en# ¢ 5 peIncTHBHBIMKE, 4 HHAYKTHBHBIMH, 4 EMKOCTHLIMA JJIeMEH-
TAMH, OCHOBAHHYIO HA METO/IC NEPCMEHHBIX COCTONHMA.

50. CocrasuTe cTpyKTYpHYI0 Simulink- Mozens nepexoAnbIX Mpoleccos B HeJIMHEHHOI MocTO-
BOH MICKTPHUSCKOH menn (AHOAHOro BRIpAMHTENS ¢ TAbmHuHO 3anannsiMe BAX nwonos) ¢ pe-
IJHCTHBHOH HATPY3IKOH, HHIYKTHBEHEIM H EMKOCTHEIM (JHIBTPOM, OCHOBAHHYIO HA METOAE HEpe-
MEHHKIX COCTOHHHA.

51 Cocrasute cTpykTypHyo Simulink- Momens nepexofHbIX NMpoleccos B HeMHHEHHOMN nek-
TPHYECKOH HENH JHOHO- KOHIAEHCATOPHOIO YMHOKHTENN HANIPAKEHHSA.

52. Cocrasuts cTpykTypuyio Simulink- Monens MMEKTPOMArHHTHLIX MPOLIECCOB B 0HOGAIHOM
Tpanchopmatope ¢ yuéroM HelHHEHHOCTH MarHWTHON LenH, noToka paccesnus, no Ges yuéra
THCTEPEINCA H BHXPEBLIX TOKOB B IIACTHHAX MArHHTONPOBOJIA.

53. Cocrasuts cTpykTyphyio Simulink- mMozens 21eKTPOMArHHTHLIX NpoLeccoB B 0iHOpAIHOM
Tpanchopmatope ¢ Y4ETOM HeIHHEHHOCTH MATHHTHON LEnW, MOTOKA PACCENHHS M BHXPEBHIX
TOKOB B [IACTHHAX MarHuronposoja, no 6e3 yaéra rucrepesuca,

54 Coctasuts 1D COMSOL-Monens pacnpocTpaneHHs BOJHLBI TOKA H HANPAKCHAA BIOJbL
Japyxnposoanoit nuaun. K qeMy npusenr nossacHue HEOHOPOMHOCTEH BAOIL JIHHHHT

55. Cocrasuts 1D COMSOL-monens pacnpocTpadenus BOJMHBI TOKA W HANPAKEHHA BIOIbL ve-
TRIPEXTIPOBOAHOIN THAHKA (OJHH MPOBOJ CYHTATH OOIAM, T.€. «maccoiin).

56. Cocrasute 1D COMSOL-monens nopepxuoctHoro addexra B xune u obonouke KOAKCH-
anbHOro Kabens B MpOCTPascTBEHHO- YacTOTHOH dopwme.

57. Cocrasute 2D COMSOL-Monens nosepxuoctioro sdexta n wuine u obonouke Koakcu-
ANBHOro Kabens B NpoCTPanCTBEHHO- MaCTOTHOI (opme.

58. Cocrapurs 2D COMSOL-monens adderra GnuzocTi Apyx xun B kabene B npocTpascTeeH-
Ho- wacroTHol hopme.

59. Cocragnts 2D COMSOL-Mojienb cHETEMBE TONICPEYHBIX MICKTPHUCCKHX NAPAMETPOB CHIO-
Boro kabesns ¢ NoaynpoBOASIIHMHA HIEKTPOCTATHYECKHMH IKpaHaMit.

60. Cocrasurs 2D COMSOL-Moe/b CHCTEMEBI TPOJA0ABHBIX MEKTPHYCCKHX IAPAMETPOR CHII0-
soro kabGens (BamsHHeMm 3emun npenebpevnb, 06IMM NPOBOAHHKOM CUHTATH METALIHYECKYIO
obonouky kabens).

Bonpoch! k sauéry
1. NonsTue ob anexTpodu3Inyeckux npoueccax.
2. Kparkas kinaccHMKAlMs MCETONOB MATEMATHYECKOID W KOMNBIOTEPHOIO MOACIHPOBAHHSA
MEKTPOPHINIECKHX MTPOLIECCOR,
3. Henuueitnas GopMyIHPOBKA METO/A YUIOBLIX NOTECHUHANOR JUIS AHANHIA CTATHYCCKHX pe-
KIMOB MCKTPHYECKHX Lenei.
4. Henuueiinas GopMyIHpoBKa METO/Ia HanNpsokeHnil BeTsed aepesa JUIS aHANTH3A CTATHYECKHX
PEARHMOB VICKTPHYSCKHX LIeneh.
5. Henmnejinan opMy spoBKa MeToa KOHTYPHBIX TOKOB JUIS AHAIM3A CTATHYCCKHX PEKHMOB
MCKTPHUCCKHX 1eneil.
6. Henuneiinas GopMynnpoBka MeTo/la NepeMeHHbIX COCTOSHHSA MPAMEHHTENLHO K MIEKTPHHe-
CKHM LICHAM € COCPEIIOTOMEHHBIMH NapaMeTpaMy.
7. GopmupoBaiie ypasHeH#il OTHOCHTEIBHO MEPEMEHHBIX COCTOAHHSA ¢ NOMONILIO TONONOTHYE-
CKHX COOTHOLICHHI TCOPHH Ueneil.



8. Jluneiinas GopMynHpoBKa METOAA NEPEMEHHLIX COCTOSHHA NPHMCHHTENABHO K ICKTpPHYE-
CKHM LENAM € COCPEAOTOYEHHBIMH MapaMeTpaMH ¢ MATPHYHBIME ONPECANIOUIAMH BhIpaKe-
HHAMH JUIA MaTPHIL KO @HIMEHTOB, BXOA0B, BHIXOA0B H 00X0A0B.

9. lNoctponts curnansusii rpad » cTpykTypHyio cxemy dopmara Simulink oanodassoro oamxo-
NOAYTIEPHOIHOTO BRINPAMHATENS ¢ EMKOCTHRIM (HILTPOM.

10. TlocTponTs curuansnsii rpad n crpykrypryio cxemy dopmara Simulink omnodaznoro o-
HONOJAYNEPHOMHOTO BEIIPAMHTENA C HHAYKTHBHEIM (PHILTPOM.

1. Tlocrpours curnansusil rpadg u crpykrypuyro cxemy dopmara Simulink opmodastoro
JABYXIOIYICPHOAHOID BEITPAMHTENA C EMKOCTHBIM (PHIBTPOM.

12. Tocrpours cursansasii rpad u crpykrypHyio cxemy dopmara Simulink opmodassoro
JIBYXTIONYTICPHOAHOND BRITIPAMHTENA ¢ WHAYKTHBHEIM (JHILTPOM.

13. TMocrponrs curnanbusii rpap u cTpykTypHylo cxemy dopmara Simulink Tpéxdasnoro
TPEXMYNBCHOTO BLITIPAMHTENSH ¢ EMKOCTHRIM QHALTPOM.

14, Tloctponts curnaneueit rpag u crpyktypuyio cxemy Qopmara Simulink tpéxdasnoro
TPEXNYILCHOTO BRIIPAMHTENS ¢ HHAYKTHBHEIM (PHABTPOM.

15. Tlocrpouts curvanbusil rpad u crpyxrypayio cxemy dopmara Simulink Tpéxdazioro mec-
THITYJIBCHOTO BRUTPAMHTENS ¢ EMKOCTHEIM (QHIBTPOM.

16. locTpouTs curnansusii rpad u cTpykTyphyio cxemy dopmara Simulink tpéxdasuoro wec-
THITYILCHOTO BRINPAMHTENS ¢ HHAYKTHBHEIM (GHALTPOM.

17. Nocrponts curnansusii rpad 1 crpyxrypuyio cxemy topmara Simulink, coorsercrayio-
HIYHO MEKTPOMArHHTHOMH cxeme 3amemenns oanodasnoro tpancdopmaropa.

18. Toctpouts curnansasii rpad W crpykTypayio cxemy gopmara Simulink Gnoka, sermc-
NAIOMEro B 0TOGPAKAIOMIErO AKTHBHYIO MOHIHOCTH, NOTPeG/IsSeMy10 NPHEMHHKOM 3EKTPOIHEp-
THH.

19. Tloctpouts curuansusil rpad u cTpykTypHylo cxemy dopmara Simulink Gnoka, shiumc-
NAOWEro H oToBpaKAIOIErD PEAKTHBHYIO MOLHOCTh, NOTPeGnseMyl0 NpHEMHHKOM ICKTPO-
IHEPrHH M0 CIIONIALH BOIBT-AMIICPHOI XapaKTEPHCTHENY.

20. TMocrponts cHrnansisil rpad u cTpykTypHyo cxemy dopmara Simulink 6noka, BeMmC-
NHIONIEro M 0TOOPAKAIOIMETD PEAKTHBHYIO MOIIHOCTh, NOTPeONsSeMy0 NpHEMHHKOM IEKTPO-
IHEPrHH M0 «IAoNAH BeGep-KyIOHHON XapaKTepHCTHKH Y.

21. Hocrpouts curnansubiii rpad u crpykrypuyio cxemy dopmara Simulink Gnoka, Bemc-
ngouero ¥ oTobpPAKAIOWEro NOAHYI0 MOIHOCTS, NOTpeluseMylo NpHEMHUKOM MIEKTpoIHep-
THH.

22, Mocrpouts curnansusit rpad U crpykryphyio cxemy dopmara Simulink Gnoxa, mermc-
nsouiero ¥ oTofpaskalomero AeficTryloNIee IHAYECHHE NEPHOIHYECKON BETHYHHEL

Kpurepun onenkn no rekymeil yenesaeMocTH B npoMexyrodnoit arrectanun (3a4ér)

Texymmii koHTponbL YCNEBAEMOCTH W NMPOMEKYTOYHAA ATTECTALHA 110 JIHCIHIUIHHE per-
namentupyercs «llonoxennem o peiirurrosoil cucreme kKomiulekcHoll onenkn 3nanuii ody-
HAOMAXCA BO BAaqMMHPCKOM rocy/1apcTREHHOM YHHBEpCHTETE HMenn Anekcanjpa I'puropoe-
siua 1 Huxonas ['puropsesnyua Cronerosuix (Bal'V)», B xone nayuenus aucuMnanusl npeay-
CMATPHBACTCA TCKYIIMH KOHTPONEL M NpoOMEXyTOuHAs arrectaums. Llensio npoMemxyrousoro
KOHTPOJIA 10 AHCIHILUIHHE SBJIAETCA OLEHKA KavecTBa OCBOCHHA CTYICHTaMi obpasoBaTe/bHbIX
MpPOrpaMM N0 3aBepileHHA OTAENLHBIX ITANoB o0y4YeHns.

Makcumansias cymma Gannos, nabHpaeMas MArHCTPAHTOM 1O JIHCIHILTHHE (HACTH AMC-
[HIUTHHEL, SHTAEMOH B TEYeHHE 0IHOro cemectpa) pasna 100.

Ha ocnose naGpannsix Gasios, yCreBacMoOCTb MArHCTPAHTOB B CEMECTPE ONpeNeseTcs
CHEAYIONAMH OIEHKAMM: (3a9TEHO» W (HE 3a4TEHO» 33 JIMCUHILINHLI, 3AKpPLIBAEMBIE 3a4eTaMH
M0 CAEAYIOLEH uKame:



Ouen-

Ouenka ObnacHenus

Mo mEane

Yposetis cop-
MHPOBAHHOCTH
KOMIICTCHIUH

91-100

3avyreno [TeopeTHyeckoe COACPIKAHHE KYpCa OCBOCHO MOMHOCTHIO,
Oe3 npobenos HeoOXoMMMBIE MPAKTHYECKHE HABBIKH pado-
Thl C OCBOCHHBIM MATEPHATIOM chOPMHPOBAHBL, BCE TIPEIY-
CMOTPCHHBIE MporpaMmoil obyuenus yueOHbIe 3aanns Bhi-
I10JIHEHB], KAYECTBO HX BINOJHEHHA OLEHEHO “HCaoM Ban-
108, BAHIKAM K MAKCHMAITBHOMY

BEICOKHH

74-90

3aureno [Teopernueckoe cojepHAHHE KYpea OCBOCHO MONHOCTHIO,
3 npodeNoB, HEKOTOPBIE NMPAKTHYCCKHAE HABBIKH paboThl ¢

BOCHHEIM MATEPHANOM C(OPMHPOBAHBI HEAOCTATOYHO,)
npeaycMoTpennsie nporpaMMoii ofydenns yuebubiel

HA BHINOJHEHBI, KAYECTBO BHIOJHCHHA HH OJHOTO W3

HX HC OICHEHO MHHHMAILHBIM 9HCIOM Dannos, HEKOTOA

bIC BB 3AaHHH BLINOAHEHK ¢ omHOKamu

HPOBHHYThIi

61-73

3aureno [Teopernueckoe coepkanne Kypca OCBOCHO HACTHHHO, HO
pobe/ibl He HOCHAT CYUIECTBEHHOIO Xapakrepa, Heobxoumn
€ MpaKTHYECKHE HaBhIKH paboThl ¢ OCBOGHHLIM MaTe-
HAIOM B OCHOBHOM chopMHpOBaHbl, GONBITHHCTBO MPEiy-
MOTPEHHBIX mporpammodi oOyuenns y4eGHBIX 3ananuil
BITIOJIHEHO, HEKOTOPHIE W3 BBIMOAHCHHBIX 3aiaHuil, BO3-

OXHO, CONepRAT OMHOKH

HOPOroBsli

H MC-
ME-
Hee

He 3aure- [Teopernueckoe cojiepkaine Kypea He 0CBOEHO, HeobXo-
HO MBIC [IPAKTHYCCKHE HaBbikK paboTel He copMHpOBAHEI,
bINOIHEHHble YyeOHbie 3ananns coaepwar rpybuie ommb-

, JIONOJIHHTENIBHAA CAMOCTOATE/IbHAN paboTa Haj MaTe-

HAIOM KYpPCa HE NPHBEIET K CYIIECTBEHHOMY NOBLIIEHHIO

YECTRA BRINOAHEHHA yueOHLIX 2a0anui

Komnereniuu ne
echopmponat

B caenyiomeii Tabamue npeiacrasieHbl MaKCHMAIBHBIC 3HAMCHHA DANBHO- PCHTHHIOBBIX OLICHOK
M0 pasHbM BHAaM yaebubix paGoT MarucTpanTa.

Ne Haumenosanne yuebunix pabot Makcumanbabi Gamn
n/n HTOIOBOH aTrecTanmn
1 IMocemenne 3anaTHA MArHCTPARTOM 5

2 | BuionHenne ceMecTpoBOro nijana caMoctosTelbHodl paborsl 90

3 | Jlonoannrenshbie Oauibl («Gonycsn) 3

Bouychbie Gauibl HAYHCIRIOTCE MArHCTPanTy 3a 00NYI0 AKTHBHOCTE NPH H3IYYEHHH KYPCa, Bhi-
CTYILUICHHE HA HﬂHt]}CpE:ﬂuHH, HANHCAHHE CTATHH M 1p.

baisl 3a nocenieHHe 3aHATHII HAYHCIAKOTCH B COOTBETCTBHH €O caeaylomeii tabmuueii.

[TpotenT noceménnbIxX IaHATHI

Komuueerso bawion

<10

10-30

30-50

50-70

70 -90

90 - 100




Brinonsenne ceMecTpoBoro miasa camocrosTensnoil paborsl cocronT u3 3 wacreil: Bumoane-
une pacuruo- rpadmueckoit paGorw (PI'P), konrponsnoil paGotsi, noAroToBKa OTBETOB HAa
KOHTpoJbHBIE Bonpock no CPC. Maxcumansisiil Gamn no kaxoit w3 vacteit — 30. Drn paborsi
OLEHHBAIOTCH CNEAYIOMMM 00paszom:
0 Gannos — paboTa BLINOIHEHA HEBEPHO WM OTCYTCTBYET; HA BONPOCKH 10 paboTe MAarncTpaHT
OTBETHTH HE MOMKET;
10 6 Gawios — paboTa BLINIOJIHEHA YACTHYHO; HA BONPOCH N0 paboTe MArHCTPAHT OTBETHTEL HE
MOKET;
10 12 6o — paboTa BEIIOAHEHA YACTHYHO; MArHCTPaHT B OOIIMX HEPTAX MOKET NOACHHTH
CYTh BHINOIHCHHLIX JIEHCTBHE M NOJYYCHHBIX PE3Y/ILTATOR;
10 18 Gannos — paGora BHNOAHERA NOMHOCTLIO, HO HMEIOTCH OIMOKH, He paciuudposans 060-
IHAMCHHA PHIMHECKHX BEIHYHH H PACCMOTPEHHBIX 0OBEKTOR, MArHCTPAHT MOMKET NOACHHTL
CYTh BLIIOIHEHHBLIX AeiicTBril 0 MONYYCHHBIX Pe3yIbTaATOB;
710 24 Ganmnos — paGoTa BHNOAHEHA NONHOCTBIO, HO HMEIOTCA HEKOTOPbIE OHOKH, OTBETH HA
BONPOCH! TIOKA3ZLIBAIOT, YTO MAIHCTPaHT criocoGeH HCIPABHTH HMEIONIHECH OmHOKH;
10 30 Hannos — paboTa BeHIOAHEHA NOMHOCTHIO H 6e3 0IHO0K; yKa3aHkl TOUHLIE ONPE/ICICHIN W
HAIBAHMSA; HA BOTIPOCH! 10 paboTe MArHCTPAHT OTBEYACT YBEPEHHO H YETKO.

Oreersl Ha KoHTponbHbie Bonpock 1o CPC u Bonpock! K 3a4€Ty OICHHBAIOTCA Cle/Ly1o-
M ofpasom:
0 Gannor — et oTseTa MHGo OTBET HE HMEET HHKAKOrO OTHOIICHHA K 3aJaHHOMY BONpoOCY,
10 6 6anIoB — OTBET HMEET NPAMOE OTHOIICHHE K NOCTABNCHHOMY BOMPOCY, HO MPHHIHITHATLHO
HeBepeH,
a0 12 6annos — OTBET HEBEPEH, HO B HEM HMECTCH HEKOTOpas 1018 HCTHHBI
710 18 Bannos — OTBET VCIOBHO MOJKHO CHHTATE BEPHLIM, HO HMEIOTCH HENPHHIMMTHATBHEIE
oumOKH, HEIOCTATOYHO MPABHILHEIC GOPMYIHPOBKH, B UEAOM, HE NPEAATCTRYIOT YCBOSHHIO
NoceAVIONEro NPOTPAMMHOID MATCPHANIA, B LECIOM HE HAPYLICHA JTOTHYECKAA NOCNCA0BATE b
HOCTH B HIIOKEHHH IPOTPAMMHONO MaTepHana;
10 24 Ganos — MArHCTPAHT NOKA3LIBAET, YTO TBEPAO IHACT MATEPHAN, PAMOTHO H 0O CYHICCTBY
HANAraeT ero, He JAONYCKas CYLIeCTBeHHBIX HETOMHOCTEH B OTBETE HA BOMPOC, MPABHILHO NPH-
MEHACT TCOPETHYECKHE TIOJOKEHHA NPH PEUICHHH NPAKTHYECKHX BOMPOCOB H 3a/a4, BIajieeT
HEOGXO/IMMBIMH HABLIKAMH H IPHEMAMH HX BLINOJHCHHA, JIONYCKAA HEKOTOPBIC HETOUHOCTH;
JIEMOHCTPHPYET XOPOIIHIA YPOBEHb OCBOCHHS MaTeprana, HHpOPMAUMONHOR H KOMMYHHKATHE-
O KYILTYPBI H B 11EJIOM NOJITBEPIKAAET OCBOCHHE KOMIICTEHIHA;
10 30 GAIOB — MArHCTPAHT B OTBETE MOKA3AN, 9T0 NIYOOKO H MPOUHO YCBORII IPOTPAMMHEIH
MATEPHAIL, HCYCPILIBAIOIIE, TIOCIEI0BATENLHO, YCTKO H JIOMMYECKH CTPOHHO eT0 HiJaraer, yme-
€T TECHO YBA3LIBATHL TEOPHIO ¢ NPAKTHKOI, cBOGO/IHO CNPABIAETCA € 32/1a44MH, BONPOCAMH
JAPYTHMHA BHAAMHE TIPAMEHCHHA 3HAHKH, NPHYEM HE 3aTPYAHAETCA C OTBETOM [IPH BHIOH3IMCHE-
HHH 3aHWI, HCMIONL3YET B OTBETE MATEPHAN MOHOIpadHYeCKOR IHTEPATYPLI, NPABHILHO
06OCHOBLIBACT IPUHATOE PELlCHHE, BIAACET PATHOCTOPOHHHMH HABLIKAMM W NPHEMAMH BHINOII-
HEHHA NPAKTHICCKHX 3a/1a4, MOATBEPAIACT MONHOE OCBOCHHE KOMIICTEHIHI.
3auETHBIE ONPOC ABIACTCHA YTOMHAONHM N0 PEHTHHIOBbIM DaniaM no OTHOLICHHIO K NPe/Ba-
pHTEIBHO NpoBEAEHHOMY KOHTpObHOMY onpocy no CPC,

®oH,1 OLICHOYHBIX CPEACTS 10 AHCIHIUIMEe «Moennpopanne MEKTPOPHIMUCCKHX NPOLECCOR B

YCTpPOHCTBAX H CHCTEMAX MICKTPOIHEPIeTHKH? COCTABHIL

nottent [Imenés B.E. I‘ 3{ { 6%




