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1. IEJIM OCBOEHMS JUCIHUILIMHBI (MOLYJIST)

1.

Ju—

(l)OpMI/IpOBaHI/Ie Y MaruCTpaHTOB IIEPCUNCIICHHBIX HUXKC KOMHCTCHHI/II‘/’I M CHCTEMAaTHUYECKUX 3HAHUI B 00J1aCTH
MAaTEMAaTHICCKOr'0 1 KOMIIbIOTCPHOI'O MOACIIUPOBAHUA 3JICKTPOHHO-ONITHYCCKUX CUCTEM DJICKTPOHHBIX l'IpI/I60pOB,
yCTpOfICTB, YCTaHOBOK BaKyyMHOﬁ, HJ'Ia3MeHHOﬁ, MPIKpOBOJ'IHOBOﬁ 3JICKTPOHUKH PA3JIUIHOI'O (l)yHKIII/IOHaJ'II)HOFO
Ha3Ha4YCHUs.

1.2

3amaun JUCIUIIINHBL:

1.3

- HW3YUCHHUEC IIPUHOUIIOB ITOCTPOCHUSA MATEMATHICCKUX MOI[CJTCﬁ, OIIMCBIBAOIIMX (1)PI3PI'{€CKI/IC MpOoneCChl B3aHMOZ(€ﬁCTBPI5[
TIOTOKOB 3apsKCHHBIX YaCTHUL € 3JICKTPUICCKUMHU 1 MarHuTHBIMU TTOJIIMU B 3JICKTPOHHBIX HpI/I60an u ychOﬁCTBaX;

1.4

- OBJIaICHUEC YHCIICHHBIMU METOJAaMU pCajin3aliui MaTEMaTHICCKUX MOZ[CJ'ICﬁ C YCTKUM OIIPECACTICHUCM I'PAHUI] UX
NPUMCHCHUSA U BO3MOX(HOCT€ﬁ;

1.5

- IPaKTHYECKOE OBJIA/ICHIE HABBIKAMH COCTABJICHHUS aJITOPUTMOB PELICHUS YPaBHECHHIT MaTeMaTHYECKUX Mozienield Ha OBM,
COBEPLICHCTBOBAHHE HABBIKOB PAOOTHI C COBPEMEHHBIM IIPHKIIAIHBIM IIPOrPAMMHBIM 00€CIIEUCHUEM, HCIOJIB3YEMBIM LS
mdposoro moaenuposanus 20C;

1.6

- BLIpa6OTKa HABBIKOB I'PaMOTHOI'O U3JIOKECHH S HAYIHOI'0, SKCIICPUMEHTAJILHOT'O U TCOPETU-YECKOI0 MaT€prajia B BUIC
JOKJ1aJ10B, HpeSeHTaLIPIfI, Hay4YHBIX r[y6m/n<aum71; YMCHU 00BICHUTH PE3yabTaThl KOMIIBIOTECPHOT'O MOACINPOBAHUS
SJICKTPOHHO-ONTUYCCKUX CUCTEM DJICKTPOHHBIX l'lpI/I60p0B;

1.7]- 3aKkperuieHne HaBbIKOB CAMOCTOSITENIbHON yIeOHOM AeATEIbHOCTH;
1.8]- nosnydeHue HaBBIKOB HAyYHO-HCCIIEA0BATENLCKOM, METOANYECKON U MHXKEHEPHOH paboThI;
1.9]-npumeHeHne IpUoOPETEHHBIX TEOPETUUECKUX U MIPAKTUUECKUX 3HAHUM JUIS pellICHUs] KOHKPETHBIX 3a/au MpU

MIPOXOKACHNU y‘{€6HLIX IMPaKTUK, BBIMTOJTHCHUH KYPCOBBIX U BbIITYCKHBIX pa60T, a TaKXKC B Z[aJ'II:HeﬁI.HCﬁ l'[pO(beCCPlOHaJ'ILHOfI
JCATCIIbHOCTH.

2. MECTO JUCHHUATUIUHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJILHOM ITPOTPAMMBbI

Huxn (pazgen) OIT: |Bl .B

2.1

TpeGoBaHus K NpeJBaPUTE/ILHOI NOArOTOBKE 00y4YalolIerocs:

2.1.1

Jannas pucnuruinHa 6a3upyeTcsl Ha 3HaHHUAX, OTYYESHHBIX IPY U3YYCHUH CIISIYIOIUX TUCIUIUIHH y4eOHOro IJIaHa :
«MHpopmatrkay, «HucieHHbIE METOABI B 33/1a4aX AJIEKTPOHUKWY, «[IporpaMMHBIE TEXHOJIOTHUH B SJIEKTPOHHUKEY,
«MUKpOBOJHOBBIE IPUOOPHI U YCTPOKUCTBAY.

2.1.2

Jlo Hauana u3y4eHus: yueOHOU JUCHUILTMHBI 00Yy4atoLIrecs TOJDKHBIL:

2.1.3

3HATh: METOJIBI BEIYHMCIIUTEIBLHON MaTEMaTHKH, POrPaMMUPOBAHUE Ha alnropuTMUYeckoM si3bike Object Pascal,
TEXHOJIOTMIO 00BEKTHO-OPUEHTUPOBAHHOI'O IIPOrpaMMHUpPOBaHus B cpene Lazarus, ycTpoHCTBO M IPUHIUIIEI PaOOThI
npudopos CBY,

2.14

YMETh: pa3pabaTbiBaTh MATEMATUIECKHE MOJICITH U aJTOPUTMBI MPUKIIAJAHBIX TIPOrPAMM JIJIsl pacieTa U MPOSKTHPOBAHUSI
30C npubOpOB U YCTPOUCTB JIEKTPOHHUKH;

2.1.5

BJIAJIETh: HaBBIKAMM MCIIOJIb30BAHUS MPHUKJIIAIHBIX IPOrpaMM ISl KOMIIbIOTEpHOro MoAenupoBaHus DOC 37eKTPOHHBIX
IpudOPOB U YCTPOICTB.

2.2

Jucuunaunasl (MOYJIM) U NPAKTHKH, /ISl KOTOPBIX OCBOEHHE TaAHHOI TUCHUILIMHBI (MOAYJIsA) HEO0X0TUMO KaK
npeJLIecTBYyIOLIeE:

2.2.1

Hayuno-uccnenoBarenbckas pabora (4acTh 2)

222

HpOI/ISBOZICTBeHHaﬂ IpaKTUKa

223

Pacuer 1 IpoeKTUPOBaHUE MUKPOBOJIHOBBIX IPUOOPOB U YCTPOMUCTB

224

YcrpoiicTBa HHPOPMAITMOHHOM AJIEKTPOHUKH

2.2.5

OMUCCUOHHASI HJIEKTPOHUKA

2.2.6

BrInonHeHne U 3a1uTa BEITYCKHON KBATH()UKAIMOHHOH paboThI

2.2.7

Hpe)l}lI/IH.HOMHaﬂ IpaKTUKa

3. KOMIIETEHIIMH OBYYAIOIIET' OCsl, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHMSA TNCIIUIIINHBI

(MOJLYJIST)

ITK-3: BoinosnHseT 3aK/1109UTe/IbHbIA pacyeT U aHAJIU3 IapaMeTPOB IPHUOOPOB U YCTPOICTB 3J1eKTPOHUKH U
HAHOJ3JIEKTPOHUKH PAa3JIMYHOr0 (PyHKIIMOHAIBHOI0 HA3HAYCHHS HA OCHOBE BBINOJHEHHBIX NPeIbIIyIIHNX IPOCKTOB

MK-3.2. [IpoBoauT aHAJUTHYECKHUI MU MAIIMHHBII PacyeT OCHOBHBIX  KPUTHYECKHX NapaMeTPOB NPUOOPOB U YCTPOICTB
3JICKTPOHUKHU M HAHOJJIEKTPOHUKH Pa3JIHYHOI0 (PYHKIIHOHAJIHHOI0 HA3HAYCHUSI




3HaTh

YHCJICHHBIE METOJIbI U OCOOCHHOCTH NMPOEKTUPOBAHUS JIEKTPOHHO-ONTHYECKIX CHCTEM.

YMmers

CaMOCTOSITENILHO MPHOOPETATH U UCIIOIB30BaTh B PAKTUYECKOM NeITeNbHO-CTH HOBBIE 3HAHUS U YMEHHS B 00J1aCTH KOMIIBIOTEPHBIX
METO/IOB pacueTa u npoektupoanus JOC 1 1eneld COBEpIISHCTBO-BaHUsI U pa3pabOTKN HOBBIX THUITOB AJIEKTPOH-HBIX TPUOOPOB U
YCTPOUCTB.

Baagern

MeTo1aMu paboThl ¢ yueOHOW, HAyYHOW M MOHOTpaUUYECKOi TUTepaTypol, MyOIMKalusIMHU B HAY4YHBIX )XypHaJlaX ¥ ceTi MHTepHeT
B obnactu CAIIP 351eKTpOHHBIX TPUOOPOB M YCTPOUCTB, CIOCOOAMH OCMBICIICHUS U KPUTUYECKOTO aHaJIM3a HaydHOH MH(opMaIuu,
MIPAKTUYECKOT0 UCTIOJIb30BAHHS HOBBIX 3HAHUN U YMECHHUH.

IIK-5: BeinonHsieT Moge1MpoBaHue padoTbl MUKPOBOJHOBBIX ONTHKO-3JIEKTPOHHBIX IPUOOPOB Ha 0CHOBe (U3HYECKUX
NPOLIECCOB U SIBJICHUIA, JIeXKAIUX B OCHOBE X PadOThI

ITK-5.1. IIpoBoauT KOMNBLIOTEPHOE MOJeJIUPOBaHHe (PYHKIIMOHHPOBAHUSI ONTHKO-3JIeKTPOHHBLIX IPUOOPOB U YCTPOHCTB Ha
ocHOBe (U3NYECKHUX NMPOIECCOB U ABJIEHUI, JeKAIUX B OCHOBE UX PadoThI

3HaTh

MPUHIHUIBI TOCTPOSHUS U () YHKIIMOHUPOBAHHUS 3JICKTPOHHO-ONTUIECKHX Y3II0B;

YMmern

MOJICTIUPOBATH U TIPOSKTHPOBATH (D YHKIIMOHATIBHBIC Y3JIbI JIEKTPOHHO-ONTUYECKUX CUCTEM C YIETOM 33JaHHBIX TEXHHUYECKHUX
TpeboBaHuii;

Baagern

HaBBIKAMH TIOCTPOEHUS MOJIEIICH 3JIE€KTPOHHO-ONTHYECKUX CUCTEM;

IIK-5.2. IIpoBoauT KOMNBLIOTEPHOE MO/IeJIUPOBaHHe (PYHKIMOHUPOBAHMSI MUKPOBOJIHOBBIX NPHOOPOB M YCTPOIiCTB HA OCHOBE
(u3nYecKHX NPOLECCOB U SIBJICHMIA, JesKallluX B OCHOBE HX PadoThI

3HaTh

MIPUHIMIIBI TOCTPOSHUS ¥ () YHKIIMOHHPOBAHUSI OCHOBHBIX y3JIOB MUKPOBOJIHOBBIX IPHOOPOB U YCTPOUCTB.

YMmers

MOJIEIIUPOBATh U MPOEKTUPOBATH () YHKIIMOHAILHBIE Y3JIbI MUKPOBOJIHOBBIX MPUOOPOB U YCTPOICTB € Y4ETOM 3aJJaHHBIX
TEXHUYECKUX TPeOOBaHMIA;

Baapern

HaBBIKAMHU TIOCTPOEHHS MOJIENIEH MUKPOBOJTHOBBIX PUOOPOB U yCTPOMCTB;

B pe3yabrare ocBOeHUs TUCHMILIUHBI (MOLYJIS]) 00Y4AIOUIUICH 10JKEH

3.1|3narn:

3.1.1|uncneHHbIe MCTOJbI U 0COOCHHOCTH MPOCKTUPOBAHUA IJICKTPOHHO-OIITUYCCKNUX CUCTEM;

3.1.2 MIPUHIMUIIBI IOCTPOCHUA U (byHKHI/IOHI/IpOBaHI/Iﬂ 3JICKTPOHHO-ONTUYCCKUX Y3JI0B,

3.1.3 (l)yHKHI/IOHaJ'lI)HI)IG Y3JIbl U 0COOCHHOCTH KOHCTPYHUPOBAHUA U pa3pa60T1<M OJICKTPOHHO-OIITUICCKUX CUCTEM;

3.2|Ymern:

3.2.1|camocTosiTensHO MPUOOPETaTh U UCIOIb30BaTh B IPAKTUUECKOM AESATENBHO-CTH HOBBIE 3HAHUS U YMEHUS B 00J1aCTH
KOMIIbIOTEPHBIX METOIOB pacueTa U npoektupoBanus OC 1 Lenell CoBEpIICHCTBO-BaHUs U pa3paOOTKU HOBBIX THIIOB
JIEKTPOH-HBIX IPUOOPOB U YCTPONCTB;

322 MOACINPOBATh U IPOCKTUPOBATH (byHKHI/IOHaJ'IBHBIe Y3JIbI BJICKTPOHHO-ONTUYCCKHUX CUCTEM C YYCTOM 3aJaHHBIX
TEXHUYCCKUX Tpe60BaHPII>i;

323 MPOU3BOAUTL aHAJIN3 HAYYHO-TCXHUYCCKUX npo6neM B 00J1aCTH MPOCKTUPOBAHUS DJICKTPOHHO-ONITUICCKUX CUCTEM C
Y4€TOM HOPMATUBHBIX Tpe60BaHPII>i;

324

3.3|Baagern:

3.3.1{meTonamu paboTel ¢ yueOHOI, Hay4HOM 1 MOHOrpadUUecKoil TUTepaTypoil, NyOIuKalusIMU B HAyYHBIX )KypHaJIax U CeTU
WuTepHer B 06nactu CATIP 35meKTpOHHBIX PUOOPOB M YCTPONCTB, CIIOCOOAMH OCMBICTICHHS M KPUTHYECKOTO aHAIN3a
Hay4HOU MH(OpPMALUH, IPAKTHYECKOT0 UCIIONB30BAaHUS HOBBIX 3HAHMIT U YMCHH;

3.3.2|HaBbIKaMH IOCTPOEHHSI MOJIEIICH AJIEKTPOHHO-ONTHYECKUX CHCTEM;

333 COBPEMCHHBIMU I/IH(l)OpMaIII/IOHHI)IMI/I TCXHOJIOIMAMHA U IIPOIrpaMMHBIMU KOMINICKCaMH JJIs1 pa3pa60T1<H IPOCKTHO-
KOHCprKTOpCKOﬁ JOKYMCHTAlMU Ha 3JICKTPOHHOOIITHYCCKUE CUCTEMBI U UX @yHKHHOHaJ’IBHLIe Y3JIBL.

4. CTPYKTYPA U COJEP)KAHME JUCOUILIMHBI (MOIY.JIs)

Kon HaumenoBanmue pa3jienoB u Tem /Buj 3ausatusi/| Cemectp / | HacoB | Komneren- | Jluteparypa dopma
3AHIATUSA Kvpc Huun KOHTDOJISL

Paznen 1. Pazgen 1

1.1 Beeneunue /Tema/ 2 0




1.2 Ipenmer nucuuniauHbl U ee 3ana4u. OCHOBHBIE IK-3.2-3  [JI1.1 JI1.2J12.1 OK3aMeH
9Tallbl Pa3BUTHUSI CUCTEM aBTOMATU3UPOBAHHOIO [1K-3.2-¥ J12.2J12.3
IIPOEKTUPOBAHMUS IEKTPOHHBIX MPUOOpoB. CBs3b [IK-3.2-B | D1 3233 24
JIUCLUIUIMHBI C IPYTUMH JUCHUTLITUHAMUA T1K-5.1-3 D5
CIELHNATIbHOCTH. IK-5.1-¥
BbruncinuTenbHbI  AKCIEPUMEHT: POJb U 3TaIlbl. I1K-5.1-B
MaremaTH4ecKrue MOACIH: KIIacCH(DUKALHS, I1K-5.2-3
TpeOOBaHUs, OrpaHHUYEHHs. MEeTo/Ibl peasin3alun [K-5.2-Y
MaTeMaTHYECKUX Mozenel. Tunsl 3a1ay I1K-5.2-B
9JIEKTPOHHO! ONTHKH: MOJICBBIC, TPACKTOPHEIE,

CaMOCOIJIaCOBAaHHBIC.

Oco0EHHOCTH KOHCTPYKIUH 31€KTPOHHO-

onruueckux cucreM (JOC). OCHOBHBIE 3JIEMEHTHI

30C. KOHCTpYKIMH JIEKTPOHHBIX ITyLIEK.

Cero4HOe ynpapJeHHEe TOKOM ITydka. KoHcTpykuuu

Mar-HUTHBIX (POKYCHUPYIOIIIX CHCTEM.

OIHOPOZTHBIC U PEBEPCHBIC MATHUTHBIC MOJIS.

KOHCTPYKIMHU KOJ-JIEKTOPHBIX CHCTEM.

Vcnonp3oBanue pekynepanud. MHOroqy4eBbie

30C: npeuMyIecTBa U HEAOCTATKH.

/Jlex/

1.3 WnuTepdeiic cpenst MatLAB n Moxyis pdetool /TIp/ IK-3.2-3  [JI1.1 JI1.2J12.1 OK3aMeH

IK-3.2-yY |J12.2 J12.3J13.1
I1K-3.2-B JI3.2J13.3
IK-5.1-3 JI3.4 J13.5
IK-5.1-Y | 31523354
I1K-5.1-B 35
I1K-5.2-3

1.4 Oco0eHHOCTH KOHCTPYKIIUIA 3IEeKTPOHHO- [K-3.2-3 [JI1.1 JI1.2J12.1 Ok3aMeH
onTHyeckux cucreM. IloAroroBka Kk NpakTHYECKUM [K-3.2-y |J12.2 JI2.3J13.1
3aHATUSIM I1K-3.2-B JI3.2J13.3
W3y4yeHne KOHCIEKTA JIEKLHH. IK-5.1-3 JI3.4J13.5
/Cp/ IK-5.1-Y | 31523354

I1K-5.1-B 35
I1K-5.2-3
IK-5.2-Y
I1K-5.2-B
1.5 MaremMaTH4eckoe MOISIUPOBAHHE MOJICBBIX 3312

/Tema/




1.6 Tunsl puzndeckux mnosuei. YucieHHble METObI 4 IK-3.2-3  [JI1.1 JI1.2J12.1 OK3aMeH
pacuera 3JIeKTPOCTaTUYECKHX ToJIei. YpaBHEHHE [K-3.2-Y JI2.2J12.3
Jlannaca u Ilyaccona. Knaccuduxanust kpaeBbix [IK-3.2-B | D1 3233 24
3a/a4. 3ajaHue IPaHUYHbBIX YCIOBUI. MeTo T1K-5.1-3 D5
KOHEUYHBIX pazHocTeil. KoHeYHO-pa3HOCTHBIN IK-5.1-¥
aHaJior ypaBHeHus Jlarutaca u Ilyaccona. I1K-5.1-B
WtepaunoHHble METOBI PELIEHUST CHCTEMBI I1K-5.2-3
KOHEYHO-Pa3HOCTHBIX ypaBHEHUH. Meron IK-5.2-Y
OJIHOMEPHOW NMPOroHKU. MeToa npooIbHO- [IK-5.2-B
nonepeyHsIx nporoHok Iucmana-Pakdopaa.

MeTo KOHEUHBIX 3JIEMEHTOB. MeTos (hyHKIUH
I'puna. Merto nHTErpanbHBIX YpaBHEHUI.
CpaBHEeHHUE PacCMOTPEHHBIX METOOB, 001aCTH
npuMeHeHus npu pacuere OI1.

YucneHHbIE METObI MOJEITUPOBAHNS MATHUTHBIX
nosel. Tunsl MarHUTHBIX nosnei. Pacuer
COOCTBEHHBIX NOJIEN TIOTOKOB 3apsSKEHHBIX YaCTHLL,
ypaBHeHus: MakcBea, IIOHATHE O BEKTOPHOM
MarHuTHOM noteHuuane. [IpubnmxeHHsli pacyer
COOCTBEHHBIX MAarHUTHBIX NoJel. Pacuer
BHEITHUX MAarHUTHBIX MONEH, IOHATHE O
CKaJIIPHOM MarHUTHOM IIOTEHLUAJIE,
UCIIOIb30BaHUE METO/Ia KOHEUHBIX PAa3HOCTEN J1s
pacdeTa MarHUTHBIX IOJIEH B CUCTEME MTOTOCHBIX
HaKOHEYHUKOB U 9KPAaHOB. DKCIIEPUMEHTAIIbLHbIE
METO/IbI U3MEPEHUS IBYXMEPHBIX U TPEXMEPHBIX
MAarHUTHBIX I10JIEH C UCIIONb30BaHUEM NATUMKOB
Xomuta. Pacyer BHENTHEr0 MarHUTHOIO MOJIA B
[apaKkCHaJIbHOM NPUOIMKEHHUU 110 €70 OCEBOMY
pacnpeneneHuio. Pacuer TpexMepHbIX MArHUTHBIX
TOJIEH.

Pacuer TemnoBbIx nonei. YpaBHeHue
Tem10npoBoHOCTH. OCOOEHHOCTH 3a1aHUs
TpaHUYHBbIX yClI0BUM. YUCIEHHBINH pacyer
TEIJIOBBIX IOJIEH METOJOM KOHEUHBIX 3JIEMEHTOB B
cucreMme MatLAB. Anropurmsl aBTOMaTHYECKOM
TPUAHTYJISLMY pacYETHOM o0sacTy. YIpaBieHue
napamMeTpaMy peryispu3aluu U IepeonpeneneHus
KOHEYHO-3JIEMEHTHOM ceTku. Busyanuszanus
nouneit. /Jlex/

1.7 Pacuer anexktpuyeckux mojiei B Mmoxayie pdetool 8 [IK-3.2-3 [JI1.1 JI1.2J12.1 Ok3aMeH
cucremsl MatLAB [K-3.2-y |J12.2 JI2.3J13.1
Pacyer MarHuTHBIX nosiel B Moayiie pdetool I1IK-3.2-B JI3.2J13.3
cucremsl MatLAB IK-5.1-3 JI3.4J13.5
Pacuer TemoBsIx nmoneit B Moayie pdetool [IK-5.1-Y | ©132233 24
cucremsl MatLAB I1K-5.1-B 35
PelieHne HecTaIIOHAPHBIX 3a1a4 B Mozye pdetool [1K-5.2-3
cucremsl MatLAB IK-5.2-¥
Mp/ I1K-5.2-B

1.8 UYucneHHblE METOBI PACYETA DIIEKTPUIECKHUX, 14 IK-3.2-3  [JI1.1 JI1.2J12.1 OK3aMeH
MAarHUTHBIX U TEIUIOBBIX monel. IlonroroBka K [K-3.2-y |J12.2 JI2.3J13.1
[IPAKTUYECKUM 3aHITUSIM I1IK-3.2-B JI3.2J13.3
W3y4yeHne KOHCIEKTA JIEKLUH. IK-5.1-3 JI3.4J13.5
/Cp/ [IK-5.1-Y | ©132233 24

I1K-5.1-B 35
I1K-5.2-3
IK-5.2-¥
I1K-5.2-B
1.9 MaremaTHyecKiue MOAEH (PU3NIESCKHX MPOIIECCOB 0

B DOC /Tema/




1.10 MopenupoBaHu€ IPOLECCOB IBUKEHUS 4 [K-3.2-3 |JI1.1 JI1.2J12.1 Ok3ameH
3apsDKEHHBIX YaCTHULl. YPAaBHEHUs ABWKEHUS B [K-3.2-y |J12.2 J12.3J13.1
¢dopme HptoToHa. CBeeHHE CUCTEMBI I1K-3.2-B JI3.2J13.3
muddepeHnanbHBIX ypaBHEHUI BTOPOro MopsaKa IK-5.1-3 JI3.4J13.5
K CUCTEME YPaBHEHMH 11epBOro Mopsiika. MeToasl [IK-5.1-Y | 313233 24
YHMCJIEHHOI0 MIHTETPUPOBAHUs YpaBHEHUI I1K-5.1-B 35
JIBIDKEHHMS: MeTox Diliiepa, MOau(HIIPOBAHHbIH I1K-5.2-3
MeToA Dinepa, UTepalmoHHbIN Me—~To] Diiepa- [K-5.2-Y
Komm, metons! Pynre-Kyrra, Mmeron Anamca- I1K-5.2-B
IHrepmepa, OLlEHKA OTPEIIHOCTEH.

PexomeHqaruu 1o BEIOOpY METOJIOB IIPU pacyuere
TPaeKTOpHil.

MopnenupoBaHue IIPOLIECCOB SMUCCUU U
WHXXEKIMH. PacyeT Toka TepMOIMHUCCHH C KaTOIOB
IIPOU3BOILHON (OPMBI. YUeT MUHU"MyMa
IOTEeHIMaNa y karoga. Pacuer cerouHoit
XapaKTePUCTHKH. Pacyer Toka aBTOIMUCCHH.
Pacyer ToK0OTOOpA B IJIA3MEHHBIX HCTOYHHKAX.
VimkeKuus 3aps-KEHHBIX YaCTHI] B BAKYYMHBIH
KaHaJl. Y4eT TEIJIOBBIX CKOPOCTEH.

Moyieny MOTOKOB 3apsDKEHHBIX YaCTHIL.
Knaccudukanus Moneneit. Mozenu 31eKTpOHHbBIX
IIOTOKOB AJIs pacyeTa CTaTU4ECKHUX IIPOLIECCOB:
MOJIeJIb TPYOOK TOKa, IOHSTHE O "KOHTPOJIBHBIX
JIEKTPOHAX", ABYMEPHAs U TpeXMepHasi MOZIENU
IIOTOKA U3 A OPMUPYIOIIUXCS 3JIeMEHTOB. Pacuer
pacmpeneneHus IPOCTPaHCTBEHHOTO 3apsijia B
JIICKPETHOM MOZIENH 3IEKTPOHHOI O T0TOKA B
CTAIlMOHAPHOM PEXUMeE. Y4eT HOHHOro (hoHa.
MonenupoBaHue y4eTa pelsITHBUCTCKUX
s¢dexToB. Yyer nonpaBku Ha maccy. Yuer
COOCTBEHHBIX MATHUTHBIX ITOJICH B IBYMEPHOH U
TPEXMEPHOI MOJIEIISIX MTOTOKA. YUeT COOCTBEHHBIX
MAarHUTHBIX [OJICH B MHOTOJIY4EBBIX TOTOKAX.
TectoBble 3agaun.

MogenupoBaHue MPOLECCOB BTOPUYHON IMUCCUMU.
MopgenupoBaHue pacipeaeieHus Tem1o- BOi
Harpy3Ky 0 IOBEPXHOCTH KOJUICKTOPA.

/Jlex/

1.11 Pacuer npsIMOTOYHBIX JIEKTPOHHBIX MTyLIEK. 8 IK-3.2-3 |JI11.1 JI1.2J12.1 DK3aMeH,
Pacuer 31eKTpOHHBIX MyLIEK ¢ [IK-3.2-Y |J12.2 J12.3J13.1| JlaGopaTtopHast
MEJIKOCTPYKTYPHBIMU 3JIEMEHTaMHU. I1K-3.2-B JI3.2J13.3 pabora
Pacuer 31eKTpOHHBIX IYLIEK ¢ y4ETOM IK-5.1-3 JI3.4J13.5
PENATUBUCTCKUX 3P PEKTOB. [IK-5.1-Y | 313233 24
Pacuer 3nekTpoHHBIX MYILIEK ¢ y4ETOM TEIUIOBBIX [IK-5.1-B 35
ckopocreii. /J1a6/ IK-5.2-3

IK-5.2-¥
I1K-5.2-B

1.12 MopnenupoBaHue MIPOLIECCOB IBIKEHUS 16 IK-3.2-3 |JI11.1 JI1.2J12.1 OK3aMeH
3apsDKEHHBIX YaCTHLL, IPOLIECCOB IMUCCUU U [1K-3.2-¥ J12.2J12.3
MHKEKLUH YaCTUL], MOJIENIU ITOTOKOB 3aps-KEHHBIX [IK-3.2-B | 9122 23 54
YaCTUL, MOAEINPOBAHUE PEIIATUBUCTCKUX IK-5.1-3 35
3¢ ¢eKTOB U BTOPUYHOM dMHccHU. M3ydeHue IK-5.1-¥
HMHCTPYKUUH K IPOrpaMMa. I1K-5.1-B
/Cp/ IK-5.2-3

IK-5.2-¥
I1K-5.2-B
1.13 [IporpamMmMHoOe obecrieueHue 0

aBTOMaTH3upoBaHHOro pacyera JOC /Tema/




1.14

TpeboBaHMs K ITaKeTaM NPHUKIAIHBIX IPOrPaMM
(TITIIT). ITporpaMMsl aHanu3a Ui pacyera
JNEKTPUYECKIX, MATHUTHBIX ¥ TCIUIOBBIX ITOJICH.
Kiacce! penraemsix 3anad. OCHOBHBIC
xapakrepuctuku [II1I1.

ITporpamMMBbI CHHTE3a, aHAIN3a U ONTUMHU3ALIH
9NIEKTPOHHO-ONTHYECKUX CHCTEM. Perienue
BHYTPEHHEW U BHELIHEH 3a/1a4M CUHTE3a. biiok-
cXeMa MpOrpaMMBI CHHTE3a 3JIEKTPOHHBIX ITyIIICK.
Mertonuka ckBo3Horo pacyera D0C 1o obnactsim.
AJroputm u 6JI0K-CXeMa pelIeHUs
CaMOCOIJIaCOBAaHHOM 3a1a4u aHaim3a. Meron
HOCJICAOBATENBHBIX IPHOIIKCHHH.

OcHoBusle xapaktepuctaku [T aist permeHus
3aj1a4 IByMEPHOr'0 M TPEXMEPHOT'0 TPACKTOPHOTO
aHanmu3a D0C. OcoOeHHOCTH pacyeTa MyILeK ¢
CeTOuHBIM yrpaBieHreM. OCOOEHHOCTH pacyera
30C co CBEpXBBICOKOH CXOIUMOCTHIO.
Oco0eHHOCTH pacueTa KOJIJIEKTOPHBIX CHCTEM.
ApromaTuzanuu 3aaanus reomerpun J0C.
Matematrnueckoe onucanue reomerpun J0C B
JIBYMEPHOM M TPEXMEPHOM CITyqasix.
YHUBepCcaJIbHOE, YpaBHCHUE IIOBEPXHOCTH.
Pa30ueHne pacyeTHOro MPOCTPAHCTBA HA

11000 —1acTu.

Pa3paboTka cpeiCcTB BU3yalIH3alli PE3YIbTATOB
yucieHHoro Mojeuposanus D0C. AnroputM
BU3YaJIH3AIUH dJICKTPUIECKUX  MATHUTHBIX
nosei. IlocTtpoeHne reoMeTpun U TpaeKTOPHH.
Pacnpenienenne mIOTHOCTH TOKA IO KaTOY
CCYCHMM ITyyKa. Bu3yanmmsarms pe3ysibTaToB
TpexmepHoro ananuza DOC. Mcnonb3oBaHue
CAIIP.

Pazpabotka unTepdeiica NpUKIaHbIX IPOrpaMM.
TpeboBanus k uaTEpdeiicy. CpeacTsa BU3yaabHOTO
HpOrpaMMHUPOBaHUS HHTEpderica.

IIporpammuslie komiuiekcbl Comsol Multiphysics.
XapakTepHucTHKa cucTeMbl  3D- MonennpoBaHus
CST Particle Studio. ITaket MoenupoBaHus
MAFIA-4.

/JTex/

I1K-3.2-3
[1K-3.2-¥
I1IK-3.2-B
IK-5.1-3
IK-5.1-¥
I1K-5.1-B
I1K-5.2-3
IK-5.2-¥
I1K-5.2-B

JI1.1 JI1.2J12.1
J12.2 J12.3
30192 33 54
35

DK3aMeH

Pacyer 3JeKTPOHHBIX ITyIIEK 10 IIPOrpamMMe
TpeXMepHOro aHanusa. Pacyer mymek ¢
KPUBOJIMHENHOHN ONTUKOM.

Pacuer 31eKTpOHHOH NYILIKHU C y4ETOM
HOIEePEYHOr0 MarHUTHOTO MOJIS.

Pacyer myuka B IPOJIETHOM KaHaJIE C y4ETOM
HOIEePEYHOr0 MarHUTHOTO MOJIS.
TpexMepHBIil aHaIN3 KOJUICKTOP-HBIX CHCTEM.
CkBo3Hoii pacuer DOC 0T KaToa A0 KOJIEKTOpa C
TPEXMEPHBIM MAarHUTHBIM I1OJICM.

Pacuer mHorony4essix 90C ¢ yuerom
COOCTBEHHBIX MArHUTHBIX Mo-JieH. /JIa6/

I1K-3.2-3
[1K-3.2-¥
I1IK-3.2-B
IK-5.1-3
IK-5.1-¥
I1K-5.1-B
IK-5.2-3

JI1.1 JI1.2J12.1
JI2.3J13.1 J13.2
JI3.3J13.4
JI3.5
30192 33 54
35

DK3aMeH

1.16

N3ydenne koHcnekTa Jekuui. M3yuenue
HMHCTPYKIUH K IporpaMmam.

/Cp/

16

I1K-3.2-3
[K-3.2-¥
I1K-3.2-B
IK-5.1-3
IK-5.1-¥
IIK-5.1-B
IK-5.2-3
IK-5.2-¥
I1K-5.2-B

JI1.1 JI1.2J12.1
J12.2 J12.3
3192 33 54
35

DK3aMeH




1.17 Pacuer 31eKTpOHHBIX MYIIEK METOAO0M CHHTE3A. 6 [K-3.2-3 [JI1.1 JI1.2J12.1 OKk3aMeH
CkBo3Hoii pacuetr D0C 1o npo-rpamme [K-3.2-y  |JI2.2 J12.3J13.1
nIByMepHoro aHanu3za. /I1p/ I1K-3.2-B JI3.2 J13.3
IK-5.1-3 J13.4J13.5
IK-5.1-Y | 312233 54
I1K-5.1-B 35
I1K-5.2-3
IK-5.2-Y
[IK-5.2-B
1.18 3akmouenne /Tema/ 0
1.19 IlepcriekTHBBI Pa3BUTHS CUCTEM 2 IK-3.2-3  [JI1.1 JI1.2J12.1 OK3aMeH
aBTOMAaTH3UPOBaHHOr 0 npoektupoBanus 0C ¢ [1K-3.2-¥ JI2.2J12.3
HCIOJI30BaHUEM CYNIEPKOMIIBIOTEPOB, TEXHOIOTUI [IK-3.2-B | 31 32 33 24
pacnapajuienuBaHus, 00JaYHbIX BEIYUCICHUH. IK-5.1-3 35
/Jlex/ IK-5.1-Y
[IK-5.1-B
I1K-5.2-3
IK-5.2-Y
[IK-5.2-B
1.20 W3yuenne xoHcnekTa nekiuid. [Toaroroska k 8,3 IK-3.2-3  [JI1.1 JI1.2J12.1 DK3aMeH
sk3ameny. /Cp/ IK-3.2-¥Y J12.2 J12.3
IK-3.2-B | 913233 4
IK-5.1-3 35
IK-5.1-Y
[IK-5.1-B
IK-5.2-3
IK-5.2-Y
[IK-5.2-B
Paznen 2. Pazaen 2
2.1 VKP /Tema/ 0
2.2 UKP /UKP/ 0,65 DK3aMeH
2.3 KHc /Tema/ 0
24 KoncynbTupoBaHue nepes 5K3aMeHOM U 2 OK3aMeH
npaxtukoi /Kuc/
2.5 KIIKP /Tema/ 0
2.6 IucemenHas pabota Ha Kypce /KITKP/ 15,7 IK-3.2-3  [JI1.1 JI1.2J12.1 OK3aMeH
IK-3.2-Y |J12.2 J12.3J13.1
I1K-3.2-B J13.2J13.3
IK-5.1-3 J13.4J13.5
IK-5.1-Y | 312233 54
I1K-5.1-B 35
I1K-5.2-3
IK-5.2-Y
[IK-5.2-B
2.7 Ox3ameH /Tema/ 0
2.8 Dk3ameH /DK3aMeH/ 53,35 | TIK-3.2-3 |JI1.1 JI1.2J12.1 Dk3ameH
IK-3.2-Y |J12.2 J12.3J13.1
I1K-3.2-B J13.2713.3
IK-5.1-3 J13.4J13.5
IK-5.1-Y | 312233 54
I1K-5.1-B 35
I1K-5.2-3
IK-5.2-Y
[IK-5.2-B

5. OLEHOYHBIE MATEPHAJIBI IO JMCOUIIIMHE (MO/YJIIO)

OueHOoYHbIe MaTepUalbl IPUBECHBI B PUIIOKEHUU K pabodell mporpaMme AUCHUILTHHBI (CM. JOKYMEHT "O1eHOYHbIe MaTepraibl
o aucuuIuinHe "Pacder U mpoeKTUPOBaHKUE AIIEKTPOHHO-ONTHYECKUX cucteM").




6. YYHEBHO-METO/MYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIA)

6.1. Pexomenayemas JiuTeparypa

6.1.1. OcHoBHas JIMTEepaTypa

Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarenscrBo, | KommuectBo/
rox Ha3BaHue ObC
JI1.1 |BepxOunxuit B.M. Yucnennble MeToabl. MaTeMaTHYeCKuii aHau3 1 00bIkHOBeHHbIE| M. :Boiciiik.,  [5-06-003982-
muddepennuanbHple ypaBHEHUS : Yued.mocobue 2001, 382c. X, 1
JI1.2  |BepxOunxuit B.M. OCHOBBI YHCIIEHHBIX METOJOB : YueO. M.:Boicirk.,  |5-06-004020-
2002, 840c. 8,1
6.1.2. lono/IHUTeIbHAS JIUTEPaTYpa
Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarenscrBo, | KommuectBo/
rox Ha3BaHue ObC
JI2.1 |Cunagpu M. DJeKTpOHHAs U HOHHAS ONTHKA M.:Mup, 1990, [5-03-001634-
639c. 1,1
JI2.2 |Anydppues N.E., MATLAB 7 CII6.:bXB- 5-94157-494-
CwmupnoB A.B., [erepOypr, 0,13
CwmupHoBa E.H. 2005,
1082c.;CD-
ROM
JI12.3 |Cunanpu M. DJeKTpOHHAs U HOHHAS ONTHKA M.:Mup, 1990, [5-03-001634-
639c. 1,1
6.1.3. Metoauueckue pa3padoTku
Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarenscrBo, | KommuectBo/
roxt Ha3BaHue ObC
JI3.1 |Peibauex B.IL Mertonbsl MaTEMaTHYECKOTO MOzieIpoBanus. [ paduueckue Psizans: PULL R
¢bynxumn cucreMel MATLAB : MeTtonuueckue yka3zaHus PI'PTY, 2013, [https://elib.rsre
u.ru/ebs/downl
0ad/1520
JI3.2 |®Denses B.K., Pribauex |MaTemaTrueckue MOAEIH U aBTOMATH3UPOBAHHOE Ps3anb, 1993, 60 |, 1
B.I1., CokonoBckuii MIPOCKTUPOBAHUE AIIEKTPOHHBIX MPHOOPOB : MeTo. yKas.K c.
D.1. nab.paboram
JI3.3 |Denses B.K., Pri6auex [Marematuueckue monenu u CAIIP snexkTpoHHbIX npubopoB 1 |Ps3ans, 1989, , 1
B.IT., FOpkun B.N. YCTPOKCTB : MeTo.yKka3.k j1ab.padoram 60c.
JI3.4 |T'op6aroB [I.H., 3yeB |COopHHK 33124 11O 3JIEKTPOHHON ONTHKE Pszanb, 1999, , 1
A.B. 12c.
JI3.5 |ITopunuer C.B. KoMrbroTepHOE MOJICTUPOBaHUE (HHU3HUESCKUX MPOIIECCOB B M.:T'opsiuas 5-93517-128-
makete MATLAB : Yue0.mocodue nuHusg-TenexoMm, |7, 1

2003, 592c.




6.2. [lepeyens pecypcoB HH(POPMAIMOHHO-TEJIeKOMMYHHKANMOHHO¥ ceTu "HTepHeT"

31  |Onekrponno-6ubnuoreynas cucrema «IPRBook». OBC uznarenscrea «IPRBook»

32  |OnekrpoHHO-0MONMMOTEeYHas cucrema «Jlanp». OBC u3narenscra «JIaHb»

33  |“Macrepa Delphi ”

D4  |“Pacuer asmwxkenus yacrui B Comsol”

35 |“Partial differential equations”

6.3 IlepeyeHs NPpOrpaMMHOro odecrneyeHus 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb JMIIEH3HOHHOI0 U CBOOOIHO PACIIPOCTPAHIEMOI0 IPOIPAMMHOI0 00eciedeHusl, B TOM YHCJIe 0Te4eCTBEHHOI 0

NMPOU3BOACTBA
HanMeHoBanue Onucanne
OnepanonHas cucrema Windows Kommepueckas uneHs3us
Kaspersky Endpoint Security Kommepueckas nuneH3ust
Adobe Acrobat Reader Coboanoe T10
LibreOffice CsobonHoe 10
Lazarus CobonHoe 10
MATLAB R2010b Beccpouno. Matlab License 666252

6.3.2 IlepeyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUILIMHBI (MOAYJIA)

obpa3zoBatenbHylo cpeny PITPTY

103 nabopaTopHblii KOpIyc. ydeOHas ayauTOpust Ui IpPOBEIECHUs Y4eOHBIX 3aHATUH, KOMIIBIOTEPHBIH Kilacc
CrennanusupoBaHHas MeOenb (24 1mocagouHbIX MecTa), MAarHUTHO-MapKepHas Aocka. MyinbTuMeua mpoeKkTop, 1 skpaH.
ITIK. BO3MOXXHOCTh MOAKIIOYECHHS K ceTH VIHTepHeT M oOeclie4eHHeM JOCTyla B BJICKTPOHHYI HH(OPMAalOHHO-

8. METOJUYECKHE MATEPHAJIBI IO JUCHUILIMHE (MOIYJIIO)

Meroanueckoe odecredeHne TUCHUIUIMHBI IPUBEIEHO B MPUIIOKEHUU K pabodel IporpaMme JUCHUILIMHEIL (CM. JOKYMEHT
"MeTonuueckue yKa3zaHus 110 AUCHUILIUMHE "PacdeT u NpoeKTupoBaHue 3JEKTPOHHO-ONTHYECKUX cucTeM"").

OnepaTtop 340 000 "KomnaHus "TeH3op"

[OKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNMCHIO

NOANMUCAHO ®reoy BO "PrPTY", PIPTY, CepebpsikoB AHapeii 26.09.23 11:59 (MSK) MpocTas noanvcb
3ABEAYIOLLNM EBreHbeBuMY, 3aMeCTUTENb 3aBeAYIOLLEro kadeapoit

KAGE[PbI

NnoaANUCAHO ®rboy BO "PrPTY", PIPTY, YnpkunH Muxann 26.09.23 12:00 (MSK) MpocTtas noanuce
3ABEAYHOLNM . BukTopoBwuy, PekTop

BbIMYCKAIOLLIEN

KA®EPbI

noanncAHO ®reoy BO "PrPTY", PIPTY, Kopsuko Anekceit 26.09.23 12:03 (MSK) Mpoctas noanucs
NMPOPEKTOPOM MO YP BsiuecnaBoBud, MpopekTop no y4ebHoii paboTte




