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1. Henu u 3a1a4M AU CHUTLTHHBI

1.1. Ieau TuCHUILIHHBI
U3YYCHUE TEOPETUYCCKUX OCHOB M MPOTPAMMHBIX CPEJICTB PEIICHHS 3a1ad HCCIICIOBAHHS W
MPOCKTUPOBAHUS DIIEKTPOTEXHUYECKUX U IJIEKTPOHHBIX YCTPOMCTB M CHUCTEM, IPUOOPOB U TEXHOIOTHIA
DNMEKTPOHUKKH W HaHodnekTponukn (DuHD) ¢ wcmomb30BaHMEM METOAOB — MAaTEMaTHUECKOTO
MOJICITUPOBAHMS 1 COBPEMEHHBIX MMPOTPAMMHBIX CPEJICTB AHATUTHUYECKOTO U YHCIEHHOTO MOJICITUPOBAHHUS
C IIEJIBIO BEIPAOOTKM YMEHHI M HaBBIKOB UX MCITOJIb30BaHUS B TPO(EeCCHOHAIBHOM IeITeIbHOCTH

1.2. 3apaun AMCHMIINHBI

— chopmupoBaTh 3HAHUS, YMEHUS, HABBIKU ¥ KOMIIETCHIIUH, HEOOXOIUMBIE JIJIsl pEIICHUS 3a/1a4:

—  — MOJAETUPOBaHUS (PYHKIIMOHAILHO CIOXKHBIX YCTPOMCTB U CHCTEM, B TOM YHUCIE Pa3padOTKH
MoJiesiei HOBBIX DJIEMEHTOB,

—  — ONTHUMAJBHOTO MPOCKTHUPOBAHUS;

—  — ONTHUMAJBLHOTO yIPaBICHUS

— C HCHOJB30BAHMEM COBPEMEHHBIX MPOrPAMMHBIX CPEJICTB AHAIUTUYECKOTO M UYHUCIEHHOTO
MoJIeTUpoBaHusl B o0macTy DUHD, a Takke CMEXKHBIX 007IacTSIX HAYKU M TEXHHUKH.

2. Mecto nucuumiauibl B cTpykrype OITOII

Jucnummna «Metoasl Maremarnyeckoro moxenupoBanus» (61.6.2) ornocurcs k Omoky 1
(6a3oBast yacTh).

[TocnenyromuMu AUCIUTUIMHAMY SIBJISIIOTCS. 3alllTa BBIMTYCKHON KBadM(UKAIIMOHHOW paloOTHI,
BKJIIOYAsl MOJATOTOBKY K 3alllUTE W MPOLEAypy 3aiuThl, HayuHo-uccnenoBarenbckas padora (paccpen.),
[IpenmumiomHas npaktuka, [IpoexkTupoBaHue MeKTpOHHONH KommoHeHTHOUM 0a3bl, CAIIP anekTpoHHBIX
cxeM, CHIIOBbIE LIETIN YCTPOUCTB SHEPTETUUECKOM ANEKTPOHUKHU.

3. TpeGoBaHus K pe3yibTaTaM OCBOEHHS AU CHUTIIHHBI

[Ipouiecc n3ydeHus TUCIHUILTMHBI HANIPpaBlieH Ha (OPMUPOBAHKE CIESTYIOIIMX KOMITETEHITHIA:

— OIIK-1 cnocoOHOCThIO TOHUMaTh OCHOBHBIC MPOOJEMBI B CBOEH MPEAMETHOM 00JacTH,
BBIOMPATh METOBI M CPEICTBA UX PEUICHHUS,

— OIIK-3 criocoOHOCThIO AEMOHCTPUPOBATH HABBIKM PabOTHI B KOJUICKTHBE, TIOPOXKIATh HOBBIE
uzaeu (KpeaTuBHOCTD);

B pesynbrare nzyueHus TUCIUILTHHBI 00YyJarOIIUNACS TOJIKEH:

— 3HATh — OCHOBHBIC MMOHSTHUS METOJOB MaTEMATHYECKOTO MOJEITMPOBAHHSI, HCTIONIB3YEMBIX TIPH
M3YYCHUU OOIIETCOPSTHYECKUX M CHEIHMANbHBIX JUCIUILIIMH W B HHXKECHEPHOH MPAKTUKE, — METOIbI
CHHTE3a M HCCJICIOBaHUS MOJIENICH, OCHOBBI aHAJMTUYECCKOTO M YHUCICHHOTO MOJECIMPOBAHMUS, THITOBBIE
MpOLEAYpPhl TPUMEHEHHUS MPOOIIEMHO-OPUEHTUPOBAHHBIX NPHUKIATHBIX TMPOTPAMMHBIX  CPEACTB
(MathCad, Matlab/Simulink, OrCAD),oprueHTHPOBaHHBIX Ha pEHICHHE HAyYHBIX, MPOCKTHBIX |
TEXHOJIOTHYECKHX 3a7a4d B oOnactu DuHD;

— yMeThb TNPHMEHSTh CBOW 3HAHHUS K PEIICHUIO MPAKTUYCCKUX 3a/1ad; YUTATh CIEIHATbHYIO
JTUTEPATypPy, UCIIOTB3YIOIIYI0 MaTeMaTHIeCKHe MOJIENIH 33]]a4 €CTECTBO3HAHUS U TEXHHUKH; MOJIb30BaThCs
JUTEPATypord TMPH CaMOCTOSTEIHHOM HM3YYCHHH WH)KEHEPHBIX BOIMPOCOB; aJCKBATHO CTaBUTh 3a/1a4d
WCCJICIOBAHUST U ONTHMH3AIMM HAa OCHOBE METOJOB MAaTeMaTUYECKOTO MOJCIMPOBAHUS; BBHIOMpATh U
MPUMEHSTh METOBI U KOMIIBIOTEPHBIE CHCTEMBI MOJICTTHPOBAHUS,

— BJIaJleTh — COBPEMEHHBIMH METOIaMH MaTEeMaTHYeCKOr0 MOJECIUPOBAHUS; — METOAAMH
pacueTa mapamMeTpoB M OCHOBHBIX XapaKTEPHUCTUK MOJENICH, HCIOIb3YeMBIX B MPEIMETHONW OONIacTH; —
METOaMH TIOCTPOSHHSI MaTeMaTHUECKUX MOJEJICH TS 3a/1ad, BOSHUKAIONINX B HHKCHEP-HOW MPAKTUKE U
HAyYHBIX WCCIICIOBAHUSAX, YMCICHHBIMH METOJAMH WX PEHICHHS C WCIIOIh30BAHUEM COBPEMEHHBIX
MIPOTPAMMHBIX CPE/ICTB KOMITBIOTEPHOTO MOJIEIIMPOBAHHS.

4. O0beM IMCHMIJIMHBI M BUABI Y4e0HOi padoThI
OOmast TpyAOeMKOCTh AUCHUILTUHBI cocTaBisieT 4.0 3a4eTHBIX €OMHHUIBI M TPEICTaBICHA B
Tabmuue 4.1.
‘Ta6J1Hua 4.1 —TpynoeMKOCTb JUCIUILINHEI

‘ Bunpl yueOHOM nesITebHOCTH Bcero yacos CemecTpsl
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1 cemectp

AyauTopHbIe 3aHATHS (BCETO) 46 46
Jlexumn 18 18
[IpakTuueckue 3aHATHS 12 12
JlaGopatopHbie pabOTHI 16 16
CamocrosrenbHas pabota (Bcero) 62 62
BrimonHeHne MHANBUAYaTbHBIX 3a1aHUI 20 20
OdopmiieHre 0TYETOB 110 JTAOOPATOPHBIM paboTaM 8 8
[IpopaboTka JIEKITMOHHOTO MaTepuaia 20 20
Hanmcanue pedeparon 10 10
IToaroroBka Kk IPaKTUYECKUM 3aHATUAM, CEMUHAPaAM 4 4
Bcero (6e3 sx3amena) 108 108
[ToaroroBka u craya sK3aMeHa 36 36
OO6mmast Tpy10eMKOCTh, 9 144 144
3auetHblie EquHUIBI 4.0 4.0

5. Conep:xaHue TUCHHUILINHBI

5.1. Pa3gennl IMCHUINIMHGI M BUABI 3AHATHH
Paznenbl nUCHUIUIMHBI U BUJIBI 3aHATHN TTpUBEACHBI B Tabuie 5.1.
Tabmuia 5.1 —Pa3nensl [UCHUAIUTHHBI U BUIBI 3aHATHIA

HasBaHus pa3/ienoB JUCIHUILTHHBI P LB 868 588 e Brl=38g:=
1 cemectp
1 Beenenne. MeToo0rus penieHus 2 2 0 5 9 |OIIK-1
WH)KEHEPHBIX W HAyYHO-
UCCJICZIOBATENIbCKUX 3a]1a4d
2 MonenupoBaHHE CIOKHBIX 4 6 12 31 53 OIIK-1, OIIK-
TEXHUYECKHUX YCTPOMCTB U CHCTEM 3
3 MonenupoBaHUE KOMITOHEHTOB U 4 4 0 16 24 OIIK-1, OIIK-
9JIEMEHTOB MUKPO- M HAHOAJICKTPOHUKHU 3
4 Metonasl OIITUMAIEHOIO 4 0 0 4 8 OIIK-1
POCKTHPOBAHUS
5 MeTo/bl TUTAaHUPOBAHUS SKCIIEPUMEHTA 4 0 4 6 14 | OIIK-1, OIIK-
U ueHTU(DUKAIUE MOJIeIei 3
Hroro 3a cemectp 18 12 16 62 108
Htoro 18 12 16 62 108
5.2. Conep:xaHue pa31ei0B TUCHUTLUIMHBI (10 JIEKI[ASIM)
ConeprxaHue pa3aesioB TUCIMILINH (10 JISKIIUAM) IPUBEICHO B TabmuIe 5.2.

Tabmuna 5.2 —Coaeprkanue pas3aeaoB JTUCHHUILIHH (IT0 JIEKIIHIM)

HasBanus paszenos CozepaHue pa3eloB JUCIHILUIAHEL [0 TeKImsaM - S 5 2,5 & 2

1 cemectp

1 Beenenue. Mertom010r1s MOJy4EHUs HAYYHBIX PE3YIbTaTOB; 2 OIIK-1
Mertomomorust pelieHnsT  3a/lau aHajIM3a U CHHTE3a B 00J1acT (DU3UKH,
WH)KCHEPHBIX W HAyYHO-  €CTECTBO3HAHUS, TEXHUKU M TEXHOJIOTHH;
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MCCIIeIOBaTENbCKUX 3a/1ad (hopMaiu3alius 3a/1ad U METO/IbI PEIICHUs 3a/1a4,
OCHOBHBIE THUIIbl YPABHEHUH; S3BIKU OMHUCAHUS,
TEXHOJIOTUH U TTPOTPAMMHBIE CPEJICTBA PEIICHHS

3azad.
Hrtoro 2
2 MonenupoBaHue Crioco0bl MOZIETMPOBAHUS TEXHUUECKUX YCTPOUCTB U 4 OIIK-1
CJIOKHBIX TEXHUYECKMX  CHUCTEM; METO]l aHaJIOT'Mi, METOJ MOJICXEM,
YCTPOMCTB U CUCTEM AQHAJIMUTUYECKUE U YHCIICHHBIE METO/IbI aHAIN3a

MoJiesiel; criocoObl TOCTPOCHHS MOJIEIICH
TCXHUYCCKHUX yCTpOﬁCTB U CUCTEM, HpOFpaMMHBIe
CpelICTBa KOMIIBIOTEPHOTO MOJEITHUPOBAHUS JIJISI
AHAJIUTUYCCKOI'O U YUCIICHHOI'O MO,Z[e.HI/IpOBaHI/IH.

Htoro 4
3 MonenupoBaHue 3amaun MOJICITMPOBAHUS MPUOOPOB U TEXHOJIOTUH 4 OIIK-1
KOMIIOHEHTOB U OuHD, npubopHO-TEXHOIOTHYECKOE IPOCKTUPOBAHHUE
3JIEMEHTOB MUKPO- U U MOJIEIUPOBAHUE; CIIOCOOBI MOCTPOCHUS MOJIeNei
HaHOMIEKTPOHUKHU npubopoB DuH3; npocreiiye aHATUTHYECKUE

MOJIENIN TEXHOJOTHYECKHX MPOLIECCOB U METOIBI UX
aHanu3a, IpOrpaMMHBIE CPEICTBA KOMITBIOTEPHOTO
MOJICIINPOBAHUS TPHOOPOB U TEXHOIOTHYECKUX
npoueccos DuHD.

Htoro 4
4 MeTozbl ONITUMAJIBHOTO DKCTPEMaJIbHBIE 33/1a4l M OCHOBBI BAPUAL[MOHHOTO 4 OIIK-1
IPOEKTUPOBAHUS ucumucinenus. Heo6xonumsie 1 JOCTaTOUHBIE YCIOBUS

CYIIECTBOBAHUSA IKCTpeMyMa (PyHKIIMI OJHOH U
MHOTHUX IIEPEMEHHBIX. METOABI ¥ AITOPUTMBI
0€e3yCIIOBHOM ONTUMM3AaLUU. METOIBI U aJlTOPUTMBI
YCJIOBHOM ONTUMM3ALMU. MeTo/Ibl ONTUMU3ALINY B
IIPOrPaMMHBIX CPEJACTBaX MPOEKTUPOBAHMUSI.

Hroro 4
5 Metoas! uianupoBanusi  OCHOBBI TEOPUU IUIAHUPOBAHUS SKCIIEPUMEHTA. 4 OIIK-1
JKCIIEpUMEHTA U Mertonb! uneHTUUKALKS CTATUYECKUX U
uACHTHU()UKAIIMHA MOJIeTIeH TUHAMUYECKUX MOJCTICH.
Hroro 4
Hroro 3a cemectp 18

5.3. Pa3esibl JUCHUTUIMHBI M MEKTUCHUIIJIMHAPHBIE CBSI3H ¢ 00ecneunBAIIMMH (MPeabITy IIMMH)
U odecneunBaeMbIMH (MOCJIETYHOUIMMH) UCIHHTTHHAMHE
Pasaensl TUCHMITIMHBI ¥ MEKIUCIUIUIMHAPHBIE CBI3H ¢ oOecrneynBaronuMu (MIPEabIIyIIMMA) 1
obecrieurBaeMbIMU (TOCIICAYIONIMMHU) TUCIIUILTHHAMY TIPEICTaBICHbI B Tabmuie 5.3.
Tabnuna 5.3 —Pa3aensl AUCIUTUIMHBI 1 MEKIUCITUTIIHHAPHBIC CBSI3U

Ne pa3zienoB TaHHOW NUCUUIUIAHBI, ISl KOTOPBIX
HEO0OXO0IMMO M3YYCHHE 00ECIICUMBAIOIINX U
00eCIIeunBaAEMBIX JUCIIAILINH

1 2 3 4 5

[Tocnenyromme AUCUUTLIMHBI

HauMmeHnoBaHue TUCIUILINH

1 3amuTa BBITYCKHOHN KBaJIM(UKAITMOHHON
pa6OTBI, BKJIIOYas MMOATOTOBKY K 3allIUTE U + + + +
npoueaypy 3alluThl
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2 HayuHo-uccieoBaTelibcKas Ta

YUHO-HCCIIeIOBaTeNbCKas pado + + + + +
(paccpen.)

3 HpeI[I[I/IHJ'IOMHa}I MIpaKTHUKa + + + + +
4 TIpoeKkTpOBaHUE ATEKTPOHHON + + +
KOMITOHEHTHOU 0a3bl

5 CAITIP >11eKTpOHHBIX CXeM + + + +
6 CuJioBbIe 1IETH YCTPONCTB SHEPTETUUECKON +

AIIEKTPOHHUKHU

5.4. CooTBeTCcTBHE KOMIIETeHIMH, (POPMHUPYEMBIX IPH M3YYEeHHUH AN CUMILIMHBI, M BH/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMbIX MPH HM3YYEHUU AUCLUUIUIMHBL, W BUIOB 3aHATUH
MIPEACTABICHO B TabmwuIe 5.4.
Tabmuna 5.4 — CooTBeTCTBUE KOMIIETEHIMH, (HOPMHUPYEMBIX NpPU U3YyYCHHUU ITUCLUUIUIMHBL, U BUIOB
3aHATUH

Bunrsl 3austuii

DopMbI KOHTPOJIS

TECHOU
n

o . - [~ . < - .
Y FE&28=2 Svi&s J =89

Komrre

i

+ + + KonTpomnsHnas pabdora,
Otuer no
WH/IUBUyaTbHOMY
3a/1aHn1o, JK3aMeH, 3aluTa
otyera, OTUET 1O
naboparopHoii paboTe,
Brictymnenue (mokman) Ha
3ansatuu, Tect, Pedepar

©)
=
o
[N
+

OIIK-3 + + + KonTponbHas pabota,
Ortuer no
WHIUBUIYATEHOMY
3aJaHuI0, DK3aMeH, 3anura
otuera, OT4eT 1O
nmabopaTopHOi pabore,
Beictynnenue (moknan) Ha
3aHsaTHH, TecT

6. UHTepaKkTHBHBIE MeTO/AbI U (POPMBI OPraHU3AL UM 00yYeHHU s
He npenycmorpeno PYII.

7. JlabopaTopHble padoThI
HanmMenoBanue nmabopaTopHbIX paboOT mpuBeneHO B Tabmmie 7.1.
Tabnuma 7.1 —HaumeHnoBanue 1a00paTopHBIX padoOT

(D]
HasBanwust paszienoB HawnmenoBaHue 1a00paTOpHBIX paboT 8E8. =8 ¢
1 cemectp

2 MonenupoBaHue HccnenoBanue BIUSHUS METOIOB M ITAPaMETPOB 4 OIIK-1,
CIIO)KHBIX TEXHHYECKUX  MOJCTUPOBAHUS Ha aJIEKBATHOCTh KOMITHIOTEPHBIX OIIK-3
YCTPOMCTB U CUCTEM Mojeen

HccnenoBanue mpolecca MOJASIUPOBAHUS 4

IEKTPUUECKUX LIETIEN U YCTPOUCTB 3JIEKTPOHUKH B

nporpamme PSpiceCAIIP OrCAD

HccnenoBanne crnoco0OB co3maHus Moaenei 4

3JIEMEHTHO-Y3J10BOI1 0a3bl B CCTEMax

MOJICITUPOBAHUS
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Htoro 12
5 Metons! miianupoBanust MccnenoBanre METOOB HICHTU(DUKALIMN MOJIeNei 4 OIIK-1,
AKCIIEPUMEHTA U _ Hroro 4 OIIK-3
uACHTU(UKAIIMHA MOJIEIeH
Hroro 3a cemectp 16
8. IlpakTnyeckue 3aHATHA (CEMHUHAPDI)
HaumeHoBaHME IPaKTUYECKUX 3aHATHH (CeMUHApPOB) MpUBEACHO B Tadmuie 8.1.
Tabmuma 8.1 —HanMeHoBaHue MPaAKTHYCCKUX 3aHATHI (CEMHHAPOB)
) ]
HasBanwust paznenon HauMeHOBaHIE PAKTHYECKHX 3aHsThil (cemuuapos) ; 3 £ 2., = & g
1 cemectp
1 Beenenue. BBoaHoe 3ansaTue OIIK-1
Meronosorus peieHus Hroro
WHXCHEPHBIX U HayYHO-
MCCJICZIOBATENIbCKIX 3a]1a4d
2 MonenupoBaHue HccnenoBanre METOIOB CXEMOTEXHUYECKOTO U 2 OIIK-3
CIIO)KHBIX TEXHUYECKUX  (PYHKIMOHAIBHOTO MOJICTUPOBAHUS
YCTPOUCTE H CHCTEM Peanu3anus MeTosa MHOroBapuaHTHOTO aHAIN3a B 2
Matlab/Simulink
Pa3zpaboTka BUpTyapHOM JIabopaTopuu B 2
Matlab/Simulink
Hroro
3 MonenupoBaHue KontponsHas padota. [ToHSTHITHO ONIpeaenuTeIbHbII 2 OIIK-3
KOMITOHEHTOB 1 anmapar B 00JIaCTH MOJICTTUPOBAHUS YCTPOUCTB,
3JIEMEHTOB MUKPO- U CUCTEM U TE€XHOJIOTUH AJIEKTPOHUKH, MUKPO- U
HAHOYJICKTPOHUKHU HAHOYJICKTPOHUKHU
Sammra 131 2
Hroro
Hroro 3a cemectp 12

9. CamocTosiTe/IbHAs padoTa
Bugpl camocTosTenbHO#M paboThI, TPYAOEMKOCTh H (JOPMUPYEMbIE KOMIIECTCHITUH TIPEACTaBICHbI B

Tabnure 9.1.
Tabnuna 9.1 —Buasr caMmocTosATENBHOM pabOTHI, TPYAOEMKOCTh M (POPMUPYEMbIE€ KOMITETCHITH
Bunbl camocTositenproit X & 4 2 S E
Haspanus pasnenos A 25 EF 2 2 DopMbI KOHTPOJIS
paboThI =~ o & =53 =
1 cemectp
1 BeencHue. IMoaroroBka k OIIK-1 Beictymienue (moknan) Ha
MeTononorus peneHus MPAKTHYECKUM 3aHATHSM, 3aHsTiH, KoHTponpHas
WH)KCHEPHBIX U HAyYHO-  CEMHUHapam pabora, Tect, Dxk3ameH
HCCIIENOBAaTEIbCKHUX 3a1a4 TpopaGoTKa TeKIHOHHOrO 4
Marepuana
Hroro
2 MogenvupoBaHue [MonroroBka k OIIK-1, BsicTyruieHue (10kaan) Ha
CII0KHBIX TEXHUYECKHUX MPAKTUYECKUM 3aHSATHSIM, OIIK-3 3aHITHH, 3al1UTa OTUETA,

YCTPOMCTB U CUCTEM

ceMuHapaMm

[IpopaboTka JIEKITMOHHOTO

Ortuer o
WHIUBUTYAIbBHOMY

2aranuio- Orger mo
10T AV
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Marepuasa nabopaTtopHoit pabore,
OdopmieHne 0TYETOB 110 6 Tecr, Ixsamen
1abopaTopHBIM paboTam
Brimonnenue 20
WH/IMBUYAJIbHBIX 3a1aHUH
Hroro 31
3 MonenupoBanue IMoaroroBka k 2 OIIK-1, Beicrymienue (oK1a) Ha
KOMIIOHEHTOB U IIPAKTUYECKUM 3aHATHSIM, OIIK-3  3amsrum, Otyer no
AIIEMEHTOB MUKPO- U CEeMHHapaM WH/IMBUIYAIEHOMY
HAHOYJICKTPOHUKHU Harmucanne pedeparos 10 3a/1aHuIo, OT‘EGT o
naboparopHoii pabore,
[IpopaboTka JIEeKINOHHOTO 4 Pegepar, Tect, Dxk3aMeH
marepuaia
Hroro 16
4 Metonp! ontuMasibHOTO  [IpopaboTka JIEKITMOHHOTO 4 OIIK-1  Beictyruienue (mokianm) Ha
MPOCKTUPOBAHHUS Marepuaa 3aHsTHH, Tect, Dk3amMeH
Hroro 4
5 Meronb! utanupoBanus  [IpopaboTka JTEKIIMOHHOTO 4  OIIK-1, Beictyruienue (mokianm) Ha
AKCIEPUMEHTA U Marepuasa OIIK-3 3aHSATUH, 3alUTA OTYETA,
UeHTU(DUKAITTN MOJIETeH OQOpPMIICHHE OTUYETOB 110 2 OT6qu nf; na603paTopH01/I
T T, DK3aMeH
nabopaTropHbeIM paboTam pabote, 1eCt, Jksame
Hroro 6
Hroro 3a cemectp 62
IToaroroska u cxada 36 DK3aMeH
IK3aMeHa
Hroro 98
10. KypcoBasi pa6ora (mpoeKr)
He npenycmorpeno PYII.

11. PeiiTuHrOBasi cUCTEeMa /IJIsl OLIEHKH yCIIeBAeMOCTH 00y4aroMXcsi

11.1. banrjabHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabnuna 11.1 —bayutbHBIC OIIEHKH JJIS1 DJIEMEHTOB KOHTPOJIS

N . MakcuMalibHbIN
N MaxkcuManbHBbIN MaxkcuManbHbIN
DneMeHThI y4eOHOM OaJut 3a mepuo Bcero 3a
6amn Ha 1-yio KT ¢ | Gamt 3a mepuon
JeSITEIbHOCTH mexny 2KT u Ha CEMECTp
Havana ceMectpa  Mexay 1KT u 2KT
KOHEI] ceMecTpa
1 cemectp
Beictymenne (oxman) Ha 5 5
3aHITHH
KonTpomnpHas padota 10 10
Oruer 1o 10 10 20
WHIWBUIYAIEHOMY
3aJJaHHTO
Otuet no naboparopHoii 10 10 20
pabote
Pedepar 5 5
8
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Tect 10 10
Htoro makcumym 3a 5 30 35 70
Heproz

OK3aMeH 30
Hapacraromum nrorom 5 35 70 100

11.2. IlepecyeT 0a/1J10B B OlI€HKH 32 KOHTPOJIbHbIE TOYKHU
[Tepecuet 6amIoB B OLIEHKHU 32 KOHTPOJIBHBIC TOUKH MpeCcTaBieH B Tadbmuie 11.2.
Tabnuma 11.2 —IlepecueT 0anIoB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU

bamnibl Ha 1aTy KOHTPOJIBHON TOYKHU OrneHka

> 90% o1 MakcuManbHON cyMMBbI 6asutoB Ha aaty KT 5

Ot 70% o 89% o0t MmakcuManbHOM cyMMbl OaiioB Ha aaty KT

Ot 60% 10 69%o0T MakcumManbHOU CyMMbI OaioB Ha aaty KT

N W b

< 60%oT1 MakcuManbpHOM CyMMBbI OaiutoB Ha aaty KT

11.3. IlepecyeTr cyMMbI 0a/1J10B B TPAAUIIHOHHYI0 M MEKTYHAPOIHYIO OLIEHKY
[lepecueT cymmbl 6aJIJIOB B TPAAUIIMOHHYIO U MEXAYHAPOIHYIO OLIEHKY IPEJICTaBJICH B TaOIUIE
11.3.

Tabnuna 11.3 —Ilepecuer cymmbl 6aIOB B TPATUITMOHHYIO M MEXITYHAPOIHYIO OIICHKY

HtoroBast cymma 0aios,

Ormenka (I'OC) YUUTBIBACT YCIICIIHO CAaHHBIN Ouenka (ECTS)

IK3aMEH

5 (oTmuuno) (3a4TeHo) 90 - 100 A ¢Tuano)
85 -89 B ¢uens xoporiio)

4 (xopomo) (3a4TeHO) 75-84 C fopoimo)
70 -74

D (yzoBineTBOpUTEIHHO)
65 - 69
3 (y1OBIETBOPHUTENBHO) (3aUTCHO)
60 - 64 E {ocpencTBenHo)
2 (HeynoBneTBOpHTEIILHO) (He Hwxe 60 6aos F (HeymoBIETBOPUTEIHHO)

3a4TCHO)

12. YueOHO-MeTOnMYeCKOe U HH(POPMALMOHHOE 0O0ecTedyeHue THCIUIIIHHbI

12.1. OcHoBHas JMTepaTypa
1. Ilerpos M.H., I'ynkos I.B. MoaenupoBaHne KOMIIOHEHTOB U 2JIEMEHTOB MHTETPAJIBHBIX CXEM:!
VYyebnoe mocodue mis By3oB. — CII6.: Jlanp, 2011. — 464c. — ba3oBbIii y4eOHUK, IJIs JEKIIMOHHBIX
3aHsTHi. (Hamuuue B Oudauoreke TYCVYP - 309k3.)
2. Marromkua W.B. MonenupoBanne wu Bu3yanusamnus cpenactBamu MATLAB  dusuku
HAHOCTPYKTYp: YueOHoe mocodue st By3oB. — M.: Texnocdepa, 2011. — 16&. (Hanuuue B OOIHOTEKE
TYCVYP - 153k3.)

12.2. JlonoiHUTeNbHAS JTUTEPATypa
1. Yepurix U.B. SIMULINK: cpena coszmanus HMHXEHEpHBIX MNpuioxeHudl. — M.: Jluanor-
MU®U, 2004. — 49&. (manmuuue B 6ubauorexke TYCVYP - 205k3.)
2. Pemernuxosa I'. H. MogenupoBanue cucreM: YueOHoe ocobue. — Tomck : TYCVYP, 2007. —
440c. (manmuune B 6ubmmorexke TYCYP - 709k3.)

12.3. YueOHO-MeTOoAUYECKUE MOCo0H

12.3.1. O6s3aTebHbIE y4eOHO-MeTOAHYEeCKHe TOCO0UsI
1. 3aituenko T.H. Metonsl mMaremMarndeckoro MOAETHPOBAHUSA: MeToaMUYecKoe MOocoOHe Mo
IPAKTUYECKUM 3aHATUAM W OpraHU3alluM CAMOCTOSTEIbHOM pPabOThl Ul MarucTpoB HampaBICHUS
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210100 ‘OnexkTpoHUKa U HAHOAIEKTPOHUKa». — Tomck: ToMCKUil rocyIapCTBEHHBIN YHUBEPCUTET CHCTEM
ymnpasienuss u paguodnekrponuku, 2011. — 59c. (mma mnpaktuueckux 3amstuii [C. 5-58] u
camocrosaTenbHON padoThl [C. 45-59]).- [lara oOpamenus: 3.05.2018 Prexrponnsiii pecype] - Pexxum
nocryma: http://ie.tusur.ru/docs/ztn/mmm_pr.rasra oopamenus: 15.05.2018.

2. . 3aiiyenxo T.H. Meronsl mMareMaTH4eckoro MOJENHUPOBaHU. Meroauueckoe mocodue 1o
abopaTOPHBIM 3aHATUSM JUIsi MarucTpoB HampapiieHus 210100 —DnexkTpoHrKa U HAHOIIEKTPOHHUKA». —
Tomck: Tomckuii TOCYJapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABJICHUS M paguouiekTponuku, 2011, — 77
c.- Jlara  oOpamicHuS: 3.05.2018.  PuexrpoHHBIi  pecypc] - Pexum  gocryma:
http://ie.tusur.ru/docs/ztn/mmm_Ir.ragra oOpamenus: 15.05.2018.

12.3.2. YueO6HO-MeTOAUYECKHE TIOCOOMS ISl JIMI C OTPAHMYEHHBIMH BO3MOKHOCTSIMHU 310POBbSI U
HHBAJIHI0B

Y4eOHO-MeToMUeCKre MaTeprabl s CaMOCTOSATENIbHOW U ayAUTOPHON pabOThl 00YJarOIIUXCs
U3 YUCIIa JIAI C OTPAaHNYEHHBIMHA BO3MOXXHOCTSIMH 37I0POBBSI M MHBAJIHMJIOB IPEIOCTABISAIOTCS B (opMmax,
alalTHPOBAHHBIX K OTPAaHMYCHUSIM UX 37I0POBbS M BOCHPUATHUS HH(DOPMAIIIH.

JL1st M1 ¢ HApYIIeHUSIMH 3PeHus

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA,;

- B IIe4aTHOW (hopMe YBETUUEHHBIM HIPUPTOM.

JL1s1 M1 ¢ HApYIIeHUsIMH cJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA,;

- B TieyaTHOM (opme.

J1s L ¢ HapylIeHUsIMH OTIOPHO-ABUTaTeJILHOIO aNnapara:

- B ()OopMe NMEKTPOHHOTO JIOKYMEHTA,;

- B Ie4aTHOU (hopme.

12.4. TIpodeccuonaibHbie 6a3bl JAHHBIX H HH(OPMAIHOHHBbIE CTIPABOYHBIE CHCTEMbI
1. Cucrema «Koncyasrautllmoc» — www.consultant.rugpcrynua ¢ IK 6ubaworeku) - s
3HAKOMCTBA C HOPMATUBHBIMHU JJOKYMCHTAMMU.

13. MarepuajibHO-TeXHHYECKOe 00ecreyeHue TUCHUILUIHHBI U TPedyemMoe MporpaMMHoe
ob0ecreuenmne

13.1. O6uue TpedOBaHNSI K MATEPHATbHO-TEXHMYECKOMY M NMPOrPaMMHOMY 00ecriedeHn 0
AUCHMIITUHBI

13.1.1. MaTepuaabHO-TEXHUYECKOE H MPOrpaMMHoe odecrieyeHne A5 JeKIHOHHBIX 3aHATHH]
Jns mpoBeneHus 3aHATUN JICKIIMOHHOTO THUIIA, TPYMIOBBIX M HWHIAMBHYaJIbHBIX KOHCYIBTALIUH,
TEKYILIEro KOHTPOJIS U NMPOMEKYTOUHON aTTeCTAllMU UCHONb3yeTcsd ydeOHas ayAUuTOpUs ¢ KOJIMYECTBOM
MOCA0YHBIX MECT He MeHee 22-24,000pyioBaHHas TOCKOM M cTaHAapTHOW yueOHOM Mebenbio. MiMeroTcs
JTEMOHCTPAIIMOHHOE 000pyI0oBaHWE M Y4eOHO-HAIISAHBIE TOCOOMs, 00ECIIEUYMBAIOIINE TEMaTHYCCKHE
WUTIOCTPAIUH 110 JICKITHOHHBIM pasziesiaM TUCIHUILIHHBI.

13.1.2. MaTrepuaabHO-TEXHUYECKOE H MPOrpaMMHoe ofecrevyeHne A1 NPAKTHYECKUX 3aHATHI]

Breruncnutenbaas maboparopust

ydeOHasi ayIUTOPHS UIS TPOBEICHHS 3aHATUH MPAKTUYECKOTO THIA, ydeOHasl ayJuTopus s
MIPOBEJICHUS 3aHATUN TaOOPATOPHOTO THIIA, YaeOHAs ayTUTOPUS IS TMPOBEACHUS 3aHATHI CEMUHAPCKOTO
THUIA, TIOMEIIEHHE /ISl KYPCOBOTO MPOSKTHPOBaHHUs (BBIMOIHEHUS KYPCOBBIX padoT)

634034 Tomckas obmacts, I. Tomck, Bepmnnuna ynuna, a. 74, 205 ayx.

Onwucanue uMeronerocst 000pyIoBaHuUS:

- [lepconasnbHbie KOMITbIOTEPHI (16 1IT.);

- UnTepakTuBHas qocka — «Smart-board» DVIT (fr.);

- Mynbrumenuitabtii npoekrop NEC (1mit.);

- KommiekT cnenuanu3npoBaHHO# yaeOHOM Meben,

- PaGouee mecto mpenogaBaress.

[IporpammHuoe obecneueHue:

- Adobe Acrobat Reader
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LTspice 4

Mathworks Matlab
Mathworks Simulink 6.5
PTC Mathcad13, 14
Windows XP

13.1.3. MaTtepuaabHO-TEXHHYECKOE U POrpaMMHoOe odecrieyeHue A5 Ja00paTOpHbIX padoT

BeraucnurenbHas 1aboparopust

ydeOHasi ayIuTOpUs JUIsl MPOBEACHUS 3aHATHH MPAKTUYECKOTO THIA, ydeOHas aymuTopus IUis
MIPOBEICHUS 3aHATHI JTAOOPATOPHOTO TUIA, YIeOHAs ayIUTOPHS JJIsl IPOBEICHUS 3aHATHI CEMUHAPCKOTO
THUIa, TIOMEIIECHHE /ISl KYPCOBOTO MPOSKTHPOBaHHMs (BBIMOIHEHHUS KYPCOBBIX padoT)

634034 Tomckas obmacts, I. Tomck, Bepmmnuna ynuna, a. 74, 205 aya.

OnucaHue UMEIOIIErocst 000PyIOBaHUS:

- [lepconasnbHbie KOMITbIOTEPHI (16 1IT.);

- MnTepakTuBHas qocka — «Smart-board» DVIT (fur.);

- Mynbrumenuitaetii npoekrop NEC (1mit.);

- KommiekT cnenuanu3npoBaHHO#N yueOHOM Meben,

- PaGouee mecto mpenogaBarers.

[IporpammHuoe obecrieueHue:

Adobe Acrobat Reader
LTspice 4

Mathworks Matlab
Mathworks Simulink 6.5
PTC Mathcad13, 14
Windows XP

13.1.4. MaTepuabHO-TEXHUYECKOE H MPOrpaMMHoe o0ecrevyeHne A5l CAMOCTOSITeJIbHOI padoThI
Jlisi caMOCTOSITeIbHON pabOThl MCIOJB3YIOTCS yueOHbIC ayAMTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PaCIOJIOKEHHBIC TI0 aJIpecaM:
- 634050,Tomckast 06macTs, . Tomck, Jlennna npocmexkr, 1. 40, 233ayn.;
- 634045 Tomckas obnacTs, T. Tomck, yi. Kpacnoapmeiickas, 1. 146, 20layg.;
- 634034 Tomckast o6macTs, . Tomck, Bepmmauna ynuna, 1. 47, 126ayn.;
- 634034 Tomckas obnacts, I. Tomck, Bepmmanna ynmuma, 1. 74, 207ays.

CocrtaB 000py10BaHUS:

- yueOHas meOenb;

- koMmbIoTepsI Kiaacca He Hke [IDBM INTEL Celeron D336 2Bl 1. - 51,

- KOMIBIOTEPHl MOMKIIOUEHBI K ceTu <« HTepHeT» U 00eCleunBarOT JOCTYN B JIIEKTPOHHYIO
nH(pOpMaAITMOHHO-00pa30BaTEILHYIO CPENY YHHBEPCUTETA.

[Tepeuenp mporpaMMHOTO 00€CTICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security h@s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepHaJIBHO-TeXHH‘leCKOC o0ecneyeHune AUCHUIIJIMHBI 1JI JTHI ¢ OTPAHUYCHHBIMUA

BO3MOKHOCTHAMM 310POBbA U HHBAJIHU/I0B

OcBoeHMe NUCHUIUIMHBI JIMLIAMUA C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 370POBbSl M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCIIOIH30BAHUEM CPENICTB 00y4deHUS OOIIETO U CHEeIMaTILHOTO HAa3HAYCHHUS.
[Tpu 3aHATHSAX € OOydYalOIIMMHUCS € HAPYUIEHMAMM CJIyXa IPEIyCMOTPEHO HCIOJIb30BaHUE
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3BYKOYCWJIMBAIOLLIEH —anmaparypbl, MYJIbTUMEAUNHBIX CPEICTB W JPYTUX TEXHUYECKUX CPEICTB
npuema/mepeadn yueOHoM HH(GOpPMAUK B AOCTYIHBIX (OpMax, MOOMIBHON CHCTEMBI MPEIOAaBaHUS
Uit 00y4arouXcsi ¢ WHBAJIMIHOCTBIO, TIOPTATUBHON HMHIYKIIMOHHON CHUCTEMBI. YueOHasl aynuTopus, B
KOTOPOM 3aHUMAIOTCSI OOydJaromuecs ¢ HapyIIeHHeM CcliyXa, 000pylIoBaHa KOMIBIOTEPHON TEXHUKOM,
ayIMOTEXHUKOW, BUJACOTEXHUKOM, ANMEKTPOHHON JOCKOM, MYJIBTUMEIUIMHON CUCTEMOU.

[Tpu 3aHATHAX ¢ 0OYUYaAIOIIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPEyCMOTPEHO HUCIIO0JIb30BaHUE B
JICKITUOHHBIX U YU4EOHBIX ayJIUTOPUSIX BO3MOXKHOCTH ITPOCMOTpPA YAAJICHHBIX 00BEKTOB (HarpuMep, TeKCTa
Ha JJOCKE WJIM Cliaii/ia Ha 9KpaHe) Py TIOMOIIN BHICOYBEIHMUNTENEH IS KOM(POPTHOTO ITPOCMOTpA.

[Ipn 3assaTusx ¢ oOy4arOmMMHCS € HapPYIIEHHSIMH ONOPHO-IBHUTaTeJIbHOIO ammapara
UCIIONIB3YIOTCSl aJIbTepHAaTHUBHBIE YCTPOICTBa BBOAAa MH(QOPMALMM U JpPyrue TEXHUYECKHUE CpPEICTBa
npuema/nepenayn yueOHOW WH(OpMANUU B IOCTYHNHBIX (hOpMax, MOOHIBHOH CHUCTEMBbI OOYyYCHHS IS
JIIOAEH ¢ MHBAJIUIHOCTBIO.

14. OueHo4YHbIe MAaTEPHAJIBI M1 METOAUYECKHE PEKOMEHAALMHU 110 OPraHU3ANUH U3YYeHUs
JUCIUININHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPHAJIOB U METOAUYECKUE PEKOMEHIANH
Jnist olleHKH cTeneHu c(hOPMUPOBAHHOCTH M YPOBHSI OCBOEHUS 3aKPEIUICHHBIX 32 JAUCIUILTUHON
KOMIIETEHITUH UCIIOJIb3YIOTCS OIICHOYHBIC MaTepUalIbl B COCTaBE:

14.1.1. TecToBEI€E 3aHaHUSA

1. [TosicauTe atan | JIOKyMEHTUPOBAHUE MOJIEIIU
MaTeMaTH4eCKOro OdopmieHre 3asiBKH Ha TIOJIE3HYIO MOJIEITh
MOJIETTMPOBAHUS: OlLieHKa aKTyaJbHOCTH MOJIENU

1. ®opmuposanue | [Iposepka aJeKBaTHOCTH M TOYHOCTH MOJIEIH
TEXHUYECKOTO 3aJaHusl Ha
MOZEIUPOBAHUE

2. dopMupoBaHue
MaTeMaTH4eCKON MOJIEIIN

3. Peanuzarus
MaTeMaTH4eCKON MOJIEIN

S. [IpakTnueckoe
MCIOJIb30BaHUE MOJIETN

2. YeTonunBOCTh | AJIEKBaTHOCTD
OTHochenLHov HansaHoCTs
MOTPEITHOCTEN B HMCXOIAHBIX
JAHHBIX —3TO0 ... 1IponyKTHBHOCTh
PobGactHOCTE
YHUBEpCaTbHOCTh
OKOHOMHUYHOCTH
3. 3agaya cuHTE3a —3TO .... | OnpeneneHrne M3MEHEHUI BBIXOHBIX ITAPAMETPOB B 3aBUCUMOCTH OT

WU3MECHEHUN BHYTPEHHUX WM BHEIIHUX [IapaMETPOB IPU U3BECTHOMN
MTOCTOSIHHOU CTPYKTYpE

Coznanme omnucaHus emie He CYHIECTBYIOLIET0 TEXHUYECKOTO
00bEeKTa Ha OCHOBE TpeOOBaHMII K BBIXOAHBIM IIapamMeTpam Mpu
3aJJaHHBIX BHEIIHUX MMapamMeTpax

onpeJIeJICHUEe CTPYKTYPhl CUCTEMBI U €€ MapaMeTpoB MyTEM aHallu3a
BXOJIHBIX U BBIXOJHBIX JAHHBIX TAHHOW CUCTEMBI
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4, ONpENEIICHUS

oKa3arenei KauecTBa
ANEKTPUUECKUX,
AMEKTPOMArHUTHBIX u

ANEKTPOMEXAaHUYECKUX
MPOLECCOB M TOKa3zareyeu
HCIIOJIb30BaHUsl  YCTPOUCTB
U HuX DIEMEHTOB — 3TO
3ajaya ....

aHaJin3a

CHUHTEC3a

uacHTU(UKAITH

5. Maremarnueckast MOJZENIbL 0OBEKTA UMEET BUL:

dx (1)

dt

Onpenenenue ag1, &2, b1 —3T10 337a4a ....

aHajlin3a

CHUHTC3a

UICHTH()UKAIH

6. K TEOPETHUCCKUM
MCTOAaM, HUCIIOJIb3YIOIIUMCS
npu (byHKITMOHATBHO-
JIOTUYECKOM
MIPOEKTUPOBAHUHU
KOMITOHCHTOB 3JICKTPOHHBIX
cpeactB HE otHocaTcarcs

Anrebpa JIOTUKH

MeToasl MaTeMaTHYeCKON (PU3HKH

Teopust aBTOMaTH4ECKOrO YIIpaBICHUS

Teopus undpoBbIX aBTOMATOB

7. Mopenb NCTOYHUKA IEKTPOABIKYIIEH | THHEHHON
CWJIBI UMITYTbCHOH (OpPMBI  SIBIIsIETCS —
CTaTUYECKOM
CTOXaCTUUECKOH
IUHAMHUYECKOU
8. Spicemonens Tpansucropa HE siBisercs. .. JTUHAMHYECKON
C
S ek (e HETUHEHHOM
——= CTaTUYECKOU
D W lem =
I MHEPLIUOHHOU
Cux [
[ - I a3
= Fhe Fhaoe ‘
EE I
Ea -
Tl ¥ e FllawBr Is
L Lo 1ad? Do
[
RE
Alle =Cw ]‘15}
£
=3
s
9. Mogens Bua; HEJINHEHHON
Ur = Rig, toe R= f(Ur) v
WHEPIMOHHON
SIBIISIETCA. .. pu
TUHAMHUYECKOU
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10. Monens BuIa TUHAMHYECKOH

dx, (1) CTaTUYECKOU
CTOXaCTHYCCKOHU
dx,(t P
;( ) =£121x] (f)"'azzxz(f)'l'bzzuz(r), tE[to,T]. HEITMHCHMHOH
!

C TOCTOSHHBIMH  KO3((UIIMEHTaMHU  SIBISETCS

11. Kakag u3 cXeM HWHTETPUPOBAHUSA _
o pup X1 = Xy +}?'f(xm+1=rn+1)
SIBJISIETCS OTHOLIIArOBOM? "
3neck h —uar uarerpupoBanus _
A pyp “Yr+1 _xn + E[f(xmrm) +f(xn+1=rn+l)]
An+l = xn +

+g|:f(xn +h- f(xmrn)arnﬂ)(xn+l?rn+1) +f(xn+19rn+1)]

BCC OTBCTHI IPABUJIBHBIC

12. Meronq Taycca — »a10o wMeron | PemeHust HEMMHEWHBIX YpaBHEHUM

YUuCeHHOro NHTETPUPOBAHUS

pCIICHUA CUCTEMBI JIMHENHBIX aJIF66paI/I‘IeCKI/IX
ypaBHEHUU
OIITUMHU3AIINU

13. Kakoil U3 mepeyncieHHbIX METOM0B | MeTos Tpamemnuit
HE SIBIISICTCS METOJA0M
WHTETPUPOBAHUS ?

Meron Diinepa

Merton Pynre-Kyrra

Meton Po3en6poka

Merton Hrrorona

14. Yucno TOKOB, BXOOSIIUX B
ypaBHEHHE, COCTaBJIEHHOE IO TIEPBOMY
3akony Kupxroda ans y3na 3 paBHo .....

al bl WN

R1 R3
@ T [
R2 R4

©,

15. JlocTtonHCTBO MeTOIa TepeMeHHbIX | KOHTypHBIE TOKM HE MPETEepIeBal0T CKAYUKO0Opa3HbIX

RS

| I
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COCTOAHHA 3aKIHOYACTCA B TOM, YTO .... W3MEHEHHUH

VY3510BbI€ IOTEHIMAJIBI HE IIPETEPIIEBAIOT
CKauKOOOpa3HbIX U3MEHEHUN

HampspkeHust Ha UHAYKTUBHOCTSIX U TOKU
KOHJICHCATOPOB HEMPEPHIBHbI

Hanpsixenust Ha KOHIEHCATOPaX U TOKU
WHAYKTUBHOCTEN HENPEPHIBHBI

16.B uem ommbka ¢pparMeHTa nporpaMmsl s
pacdera ceMelCTBa XapaKTEPUCTHK IPU

B omeparope nukina for He ompeneneHo
HayaJIbHOE 3HaUY€HHE NapaMeTpa

BapbUPOBAHUU 3HAYECHUSA [TapaMeTpa dJIEMEHTa
CXEMBI?
forR=1:2:11

B ¢ynkunumn set_paranmsraueHue napaMerpa
JOJDKHO HMMETh HE YHUCJIOBOM, a CTPOKOBBIN
THUI

set_param(‘test/Series RLC Branch’, ‘Resistang
R);
sim(‘test’);
line(time, current)
end;

&8 Qpyukimu Set_paranme onpeaeaeH dIEMEHT
CXeMBI, TapaMeTp KOTOPOIo MpENoNaraercs
BapbUPOBAThH

17. 3ajmanue 4YKMCICHHOTO METOJa pEIICHUs Mojaenu B | Type conversion
cucreme MatLab/Simulinkaeobxoaumo ocyrnecTBiasieTcs Solve

MOCPENCTBOM MAPAMETPA K.uv'unvnes e »

Select: Simulation time

S olver

Data Import/Export
Optimization

= Diagnostics

Start time: 0.0 Stop time:|10.0

Sualver options

Data Valdity Max step size. auto Relative tolerance: |1e-3
Type Conversion
Connectivity
Compatibility
Madel Referencing Zero crossing control:| Use local settings |
Hardware Implementation
Model Referencing
= Real Time Workshop
Comments
Symbols
Custom Code
Debug
Interface

Min step size: auto Absolute tolerance: |auto

Intial step size: auta

[] &utomatically handle data transfers between tasks

ok [ cancel J[ Heb |

Sample Time Tupe: Variable-step | Solver: nded§ [Domand-FPrince]

Zero crossing control

~

Absolute tolerance

v
>

Apply

18. Omnpemenuth, HpH Kakux pasMepax axhb
MEYaTHOM TUIATHl MPSAMOYTOIBHOM (HOpMBI TpU TOM
XKe TUIomand S= const mmuHa ee mepumerpa P
OyaeT MUHUMAJTbHBIM.

a=0,2b
a=0,5b
a=b

a=1,2b
a=1,5b

19. Umeer mu dynxmms f'( x )=X* sxcTpemym B
Touke Xo=0wu mouemy?

Ha, tx.f'(x)=0.

Her, x. f (%) #0

Ha. Tak kak f ( Xp ) = 0, m f ( X ) mpum
TIePEXOJIC Uepe3 Xg U3MEHSIET 3HAK

Her. Xota f (X ) = 0 ,n0 f '( X ) mpu
nepexoJie yepe3 Xo M3MEHSIET 3HAK

Ha, k. f (X ) =0 ,u f (X ) npu nepexoze
4yepes X He M3MEHSIeT 3HaK

Her. Xota f (X ) = 0 ,n0 f '( X ) mpu
nepexo/ie yepe3 Xo He M3MEHSET 3HAK
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20.3amnuce Buga be3ycnoBHO# onTrMU3anuu

) besycnoBHo# ONTHUMHU3AINU C
min f ( X ) ! k OI‘paHI/I‘IeHI/IHMI/I THUIIA paBeHCTB nu HepaBeHCTB
ng(( X)) _003 _1le’ VYcnoBHOM onTUMU3AIK 06€3 OrpaHuICHHUI
; > = .
i(X)=U,] v
¥ € D F\;” Y VCIIOBHOH ONTHUMH3AIMH C OTPaHHYCHHAMH

TUIIa PaBCHCTB U HCPABCHCTB

ABJsieTcst GOPMYITHPOBKON 3aJ1aUH ... .......

14.1.2. Dx3amMeHAIMOHHBbIE BOMPOCHI

Buner BkitodaeT 2 TeopeTHUECKUX BOIpoca U 1 mpakTudecKoe 3a/laHue.

Teopernueckue BOPOCHI

1. OOmas xapakTepuCTHKa MAaTeMaTHYeCKOTO MOICIHPOBAaHUS KaK METoJa TIO3HAaHUS —
MEPEYUCIIUTh METOAbl [O3HAHUSA, JAaTh OIpPENETCHHs] MOHATHAM <«MOJENIb» M <MOICIUPOBAHUE,
«MaTeMaTH4YeCKasi MOJICIIb», <MaTEMaTHUYECKOE MOJICTTUPOBAHHE.

2. CriocoObl MareMaTHueCcKOro MOJEIUPOBAHUS, IPUMEHsIEMbIE ITPHU MOJAEINPOBAHUN YCTPOMCTB,
CHCTEM U TEXHOJIOTUH JJIEKTPOHUKM M MHKPOIJICKTPOHUKM — TIEpeYUCIuTe, JAaiTe HuX OOIIyIo
XapaKTEePUCTHUKY, TOSICHUTE OTINYHUS.

3. O0mmas xapakTepucTHKa CUCTEMHOTO TTOX0/Ia B HAYYHBIX UCCIICOBAHUSX — MOSICHUTH TEPMUHBI
«CHCTEMa», «CUCTEMHBIH MOIX0a».

4. Dranbl MaTeMaTHU4eCcKOro MOJECIHPOBAHMS — TEPEUYHUCIUTh W MOSCHUTH OCHOBHBIC JTAIlbl
nporecca.

5. TpeGoBanus1, MpeAbIBISIEMbIC K MOJIEISIM — IEPEUUCIUTD U MOSICHUTD.

6. IlpuMeHeHne METOI0B YMCIEHHOTO M aHATUTHYECKOTO MOJECIMPOBAHMS MPH MOJEIHPOBAHUU
YCTPOWCTB, CUCTEM U TEXHOJIOTUI SNIEKTPOHUKH U MUKPOAIEKTPOHUKH — IMOSICHUTh OTIIMYHS YUCICHHOTO
Y aHAJIUTUYECKOTO MOJIEJIMPOBAHHUS, paccKka3arbh 00 001acTIX NIPUMEHEHUS.

7. UucneHHbIE METOIbl WHTETPUPOBAHUS, HCIONB3YIOMIMECS TPH PEIICHUH OOBIKHOBEHHBIX
mudepeHInaIbHBIX YPAaBHCHH — TOSICHUTE TEPMHHBI. SIBHBI W HESBHBIA METOJ, OHOIIATOBBIA H
MHOTOIIATOBBI METOJ]; MPUBEAUTE MPUMEPHl MATEMaTHYECKUX MOJENEH CXeM HHTETPHPOBAHHS ITHUX
METOJIOB.

8. JlaiiTe o0OLIyI0 XapaKTEpUCTUKY S3KCTPEMAaJbHBIX 3aJad — OIpeJesIeHHue, MareMarhdeckas
3aMKCh, 3a7a41 Ha YCIOBHBIN M 0€3YCIOBHBIM SKCTPEMYM.

9. IlosicHUTE METOAMKY pEIICHUs SKCTPEMAIBHBIX 3a/1ad U MecTo TeopemMbl dDepma npu pereHnu
JAHHOTO Kjacca 3an1ad. [lepeuricnure HEOOXOAUMBIE U JOCTATOYHBIE YCIOBUS SKCTPEMyMa.

10. Maremaruueckue METOABI pEIIeHUS 33Jaud WACHTHPHKaUUU — chHopMylnupyiTe 3amady
UIACHTU(QUKAIIMY, HA30BUTE€ METOAbl MJEHTU(UKALMK, TOSICHUTE OCHOBHBIE JTalbl MeETOoAA
MaKCUMAJIBHOTO TIPABIONON00US IPH UICHTU(DUKAIIUN JUHAMUYECKUX CHCTEM.

2. [IpakTuueckue 3amanus

1. Pemmth 3amauy CXEMOTEXHHMYECKOTO MOJICIMPOBAHMS BO BPEMEHHOW o0nacTu Tpex(azHOro
BeImpsivMuTes  (mpousBoasHoro) B Matlab/Simulink. O6ecrieunts Bu3yanu3anuio MIHOBEHHBIX U
JCUCTBYIOIIMX 3HAUYCHHUI TOKOB M HANPSDKCHUN (IPOU3BOJIBHBIX) B BHJIC BPEMEHHBIX JIUArPAMM B PEXKUME
OJTHOBapUAHTHOTO aHAJIN3a.

2. Pemutp 3amauy CXeMOTEXHMYECKOTO MOJAEIHPOBAHUS BO BPEMEHHOW 00iacTu onHO(a3HOIo
Beimpsivuteas  (mpousBonbHoro) B OrCAD. OGecrneunTh BH3yalW3alldi0 TOKOB, HANPSHKCHANH U
MOIIHOCTEH Ha pa3HBIX TpaduKax B BUJIC BPEMEHHBIX TUATPAMM.

3. Pemuth 3amady (yHKIMOHAIBLHOTO JIMOO (PYHKIIMOHAIBHO-JIOTHYECKOTO MOACIUPOBAHUS BO
BPEMEHHOM 00JIaCTH CXEeMbI YIpaBlieHHs HHBEPTOpOM (mpousBoiibHBIM) B Matlab/Simulink.

4. PemuTh 3a7a4y CXEMOTEXHHUYECKOTO MOJCIHUPOBAHHUS BO BPEMEHHON o0yiacTu 0aHO(A3HOTO
BhIIpsiMuTENs (pousBosibHOr0) B Matlab/Simulink.O6ecrieunTs Busyanu3aiuio BpeMEHHbBIX UarpaMM B
peXMMe MHOTOBapUAHTHOTO aHAIN3a.

5. B Matlab/Simulinkco3nare HOBYI0 OMOIHOTEKY TIOTB30BATENS M BKIIOYHTH B HEE HOBBIH OJIOK.

Monens Onoka JODKHA TMPEACTaBIATH COOOHW MOIEIh CHJIOBOM YacTH MPeoOpa3oBaTesIbHOTO
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yCTpocTBa (IPOU3BOJIBHOTO).

[1pu cozmanny MozesH OJI0Ka HCIOJIB30BaTh MEXaHU3M TOJICXEeM (MaCKHpPOBaHUS).

6. B Matlab/Simulinkco3nare HOBYI0 OMOIHOTEKY TIOTB30BATENS M BKIIOYHTH B HEE HOBBIH OJIOK.

Mogenp Onoka JO/DKHA peaH30BBIBaTh pacdyeT (YHKIUHU (IIPOM3BOJIBHOW) C WCIOIB30BaHHEM
TPUTOHOMETPUYECKUX (YHKIMHA M BO3BEACHUS B creneHb. llokas3arenb CTENeHU [OJKEeH OBITh
apaMeTpoM MOAEIH.

[Ipu coznannm Mozaenu OI0Ka UCTIOIB30BaTh MEXaHU3M S~DYHKITHI.

7. Co3gare oneMeHTapHYO (IpOCTEHINYI0) BUPTYalIbHYIO J1a0OpaTOpHI0O B  CHUCTEME
Matlab/Simulink mnst uccnenoBanus ogHO(A3HOTO BBIIPSIMHUTENS C HCIOJIB30BAHUEM KOHCTPYKTOpA
uHTepdeiica nmonp3oBaresns. [1osScHUTE pabOTy ¢ KOHCTPYKTOpOM UHTEpderica.

8. PemnTh aHAIMTHYECKUM METOJIOM 33a4y ONTHMU3ALNN (QYHKIIUN OHON TIEPEMEHHOM.

JlaH UCTOYHUK MOCTOSHHOTO HANpspkeHHUss E ¢ BHYyTpEHHUM CONPOTHBIEHHUEM [, paboTaromuii Ha
aKTUBHYIO Harpy3ky R.

Onpenenurs:

— IIpU KaKOM CONPOTUBIIEHUH HArpy3Ku R OyneT mpoucxoauTh MakCUMalbHas OTJada MOIHOCTHU B
Harpysky;

— KaKoB IpH 3TOM OyneT Ko3(pPULIMEHT MOJIe3HOTO AeHCTBHS.

9. PemnTh aHAIMTUYECKUM METOJIOM 3a7a4y ONTHMH3ALNN.

Omnpenenuth, Ipy Kakux pasMepax a X DmewarHoit mimarel mpsMoOyroabHOM (OPMBI U TOH ke
momaau S = conste nepumetp P OyneT MuHUMaIbHBIM?

10. MccnenoBarh Ha SKCTPEMYM 33/1aHHYIO B aHAJUTUYECKOM BUE (QYHKLUIO BYX MEPEMEHHBIX.
Haiitu TOYKM JOKadbHBIX S3KCTpemyMoOB. IlocTpouts rpaduk ¢yHKIMU. YKa3zaTh Ha HEM TOYKH
HKCTpEMyMa.

Bun dynkumm:

11. PemuTh aHAIMTHYECKUM METOJIOM 33/1a4y ONTUMHU3ALUH.

Jla" >NEeKTPOMArHUTHBIA 3J€MEHT OPOHEBOTO THIIA, BHITIOJHEHHBIA HA CEpIIEYHHUKE TUIIOpa3Mepa
EFD, uenTpaabHbIi CTEP)KECHb KOTOPOTO MMeET (GOpPMY OBaJia ¢ pa3MepaMHu mosryoceit au b.

Omnpenenutsd, IpU KaKuX pasMepax HEHTPAIBHOIO CTEPIKHS MPH TeX ke radapurax U MOUTHOCTH
MarHUTHOTO JIEMEHTA CPEIHsISI [UTMHA BUTKA KaTYIIKH OyeT MHHUMAIBHOM ?

12. Pemuth 3aauy uaeHTUGUKAIIMK JUHAMUYECKoU Mozenu (Bapuant 1)
13. Pemuth 3amauy uaeHTUGUKAIIMKA JMHAMUYeCcKoi mozaenu (Bapuant 2)
14. Pemuth 3amauy uaeHTUGUKAIIMH JMHAMUYECKOU Mozenu (Bapuant 7)
15. Pemuth 3amauy uaeHTUGUKAIIMK AMHAMUYecKoi mozenu (Bapuant 8)
16. Pemuth 3amauy uaeHTUGUKAIIMKA JMHAMUYECKoU Mozenu (Bapuant 9)

14.1.3. TembI AO0KJI2I0B
1. ®yHKIIMOHAIBHO-IOTMYECKOE MOJICIINPOBAHHE AIEKTPOHHBIX CXEM.
2. MonenupoBaHie MUKPOIPOIIECCOPHBIX YCTPOMCTB U CUCTEM.
3. MonenupoBaHue KOMIIBIOTEPHBIX CUCTEM
4. MoaenupoBaHu€e KOMIIBIOTEPHBIX CETEN
5. DIIeKTPOMAarHUTHOE MOJEIIMPOBAHHE.
6. [IpoMbIlIUIEHHOE MOICTTMPOBAHUE.
7. MoaenupoBaHH€e TEXHOIOTHYECKUX MPOLIECCOB MUKPOAIEKTPOHUKH.
8. MonenupoBaH#e TEXHOIOTHYECKUX MPOIIECCOB HAHOAIEKTPOHUKH.
9. MoaenupoBaH#e IpUOOPOB ONMTOTEKTPOHUKH ((HOTOHMKH, Toorpadun).
10. MonenupoBanue npuOOPOB HHTETPATHLHON M BOJIOKOHHON ONTHKH.
11. MonenupoBaHre HAHOCTPYKTYP.

14.1.4. Tembl HHAUBUAYAJIBLHBIX 3aJaHUI
NudopmaiimonHo-pu3nueckoe MOACTUPOBAHUE YIPABISIEMOTO BBIIPSMUTENS B  CHCTEME
MatLab/Simulink.
AHAJIUTUYECKOE MOJCIMPOBAHUE DIEKTPUUYECKOM LIEeNMU METOJOM IEPEMEHHBIX COCTOSHUN B
cucreme MathCad.
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14.1.5. Temn! pedepaToB
1. ®yHKIMOHAIBHO-IOTUYECKOE MOJICIINPOBAHHE MIEKTPOHHBIX CXEM.
2. MoaenupoBaHie MUKPOIPOIIECCOPHBIX YCTPOMCTB U CUCTEM.
3. MonennpoBaHie KOMIIBIOTEPHBIX CUCTEM
4. MoaenupoBaHue KOMIIBIOTEPHBIX CETEN
5. DIIeKTPOMAarHUTHOE MOJEIIMPOBAHHE.
6. [IpoMbIlIUIEHHOE MOJICTTMPOBAHUE.
7. MonenupoBaHHie TEXHOIOTHYECKUX MPOLIECCOB MUKPOAIEKTPOHU-KU.
8. MonenupoBaH#e TEXHOIOTMYECKUX MPOIIECCOB HAHOAIEKTPOHUKH.
9. MoaenupoBaHue MPUOOPOB ONMTOIMEKTPOHUKH ((POTOHHMKH, ToT0-rpadun).
10. MonenupoBanue npuOOPOB UHTETPATHLHON M BOJIOKOHHOM ONTH-KU.
11. MonenupoBaHre HAHOCTPYKTYP.
1. ®yHKIIMOHABHO-IOTUYECKOE MOJICIIMPOBAHHE AIIEKTPOHHBIX CXEM.
2. MonennupoBaHHe MHUKPOIIPOIIECCOPHBIX YCTPOMCTB M CUCTEM.
3. MonenupoBaHie KOMIIBIOTEPHBIX CUCTEM
4. MonenupoBaHHE KOMITBIOTEPHBIX CETEH
5. DIEKTPOMAarHuTHOE MOJIEITMPOBAHHUE.
6. IIpoMbIlIIIEHHOE MOAETPOBAHNE.
7. MonenupoBaHu€E TEXHOIOTMYECKUX ITPOLECCOB MUKPOIEKTPOHU-KH.
8. MoaenupoBaHie TEXHOIOTHYECKUX POLIECCOB HAHOAIEKTPOHUKH.
9. MonenupoBanue npuOOpoB onToeKTpoHukH (poToHMKH, roso-rpadumn).
10. MonenupoBaHue NpruOOPOB UHTETPATHLHOM W BOJIOKOHHOM OITH-KH.
11. MonenupoBaHue HAHOCTPYKTYP.

14.1.6. TeMmbl KOHTPOJBHBIX PadoT
[ToHATHIHO oOMpeneNUTEeNbHBIA amnmapar B OOJacTH MOJCIUPOBAHUS YCTPOWCTB, CHCTEM U
TEXHOJIOTUH JIEKTPOHUKHU, MUKPO- U HAHODJIIEKTPOHUKHU

14.1.7. Tembl J1a60paTOPHBIX PadoOT

Uccnenoanne BIMSHUA METOAOB W MapaMETpOB  MOJEIMPOBAHMS Ha  aJ€KBAaTHOCTH
KOMITBIOTEPHBIX MOJEIEN

Uccnenosanne mnporecca MOAECTUPOBAHUS SJEKTPUUYECKUX LEMEH U yCTPOMCTB 3JIEKTPOHUKHU B
nporpamme PSpiceCAIIP OrCAD

HccnenoBanne CcrmocoOOB CO3MaHUS MoOJENeH DJIEMEHTHO-Y3JI0BOM 0a3bl B CHCTEMax
MOJIETTUPOBaHUS

HccnenoBanne MeTooB UIeHTU(DUKAIIMNA MOIeTIeH

14.2. TpeGoBaHuS K OLIEHOYHBIM MATEPHAJIAM JIJIsl JIMI[ C OTPAHMYEHHBIMU BO3MOKHOCTSMH
310POBbsI U HHBAJIN/I0B
Jns 5y ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSIMH  370POBbS. U HMHBAJIHUJIOB MPEAYCMOTPEHBI
JOTIOJTHUTETHHBIC OIEHOYHBIE MaTepuabl, IEPEUCHb KOTOPBIX YKa3aH B Tabmuie 14.
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Ta6Jmua 14 —ILOHOHHI/ITGJIBHBIC MaTtepuajibl OUCHUBAHUA JJId JIUL C OTPAaHUYCHHBIMHA BO3MOKHOCTAMUA

3I0POBbSI M HHBAJIUIOB

Kareropun
00yJarommxcs

Bunl IOIIOMHUTEIBLHBIX OLIEHOYHBIX
MaTepHUaoB

DopMbI KOHTPOJIS U OLEHKHU
pe3yJIBTaTOB O0yUYCHUS

C HapymeHusaMu
cryxa

TecTsl, MICBMEHHBIE CAMOCTOSTEIILHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE pabOTHI

[Ipenmy1iiecTBEHHO TMCbMEHHAS
IIpOBEpKa

C HapymeHus MU
3peHUs

CobecemoBaHue IO BOIIPOCAM K 3aUeTy,
OIPOC IO TEPMUHAM

[TpenMyIIECTBEHHO YCTHAS IIPOBEPKA
(MHAMBHTYATTBHO)

C HapymeHus MU
OIIOPHO-
JIBUTATEIBHOTO
ammapara

Pemennie nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PAa0OTHI, MUCHMEHHBIE
CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K
3a4eTy

[IpeuMyI1eCTBEHHO AUCTAHIMOHHBIMU
METOHaMH

C orpaHvyYeHUSIMU TIO
00ILIEMEUIINHCKAM
IMOKa3aHUSAM

TeCTBI, IINUCHbMCHHBIC CAMOCTOATCIIbHBIC
paboThI, BOTIPOCHI K 3a4€TY,
KOHTPOJILHBIC pa6OTBI, YCTHBIC OTBCTHI

[IpenMy1ieCTBEHHO IPOBEPKA
METOAAMH UCXOJS U3 COCTOSTHUS
o0ydaromierocss Ha MOMEHT IIPOBEPKU

14.3. MeToauuyeckne peKoOMeHAalMH M0 OL[eHOYHBIM MaTepHAaJIaM [JIsl JTUI ¢ OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 30POBbSI H HHBAJIH/I0B

Jns nun ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSIMU 3/I0pPOBbSI W HMHBAJHMJIOB MPEIyCMaTpPHBAETCS
nocTymHas popma MpeAoCTaBICHNUS 3aJaHUH OI[EHOYHBIX CPEJCTB, & UMEHHO:

- B mie4aTHou (opme;

- B TIe4aTHOW (hopMe ¢ yBETHMUEHHBIM MIpudTOM,;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/1aHUS BCIYX;

- NPeO0CTaBICHUE 3a/IaHUs C UCTIOIIb30BAaHUEM CYpPJIOTIEPEBO/IA.

JIuniam ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSIMHU 370POBbS W WHBAJHJAM YBEIMYUBACTCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [l Takux OOy4arommxcsi HpeaycMaTpUBaeTCs
AocTymHas popma MPeaoCTaBICHUS OTBETOB Ha 3aaHUs, 8 UMEHHO:

- MUChMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTEHTA,

- IPEACTaBICHNUE OTBETOB YCTHO.

[Iponienypa oreHHBaHUS pe3ylbTaroB OOYYEHHs JIML C OTPAHUYCHHBIMH BO3MOXKHOCTSMHU
370POBBSI ¥ MHBAJIUAOB 10 AWCIMIUIMHE TPEIycMaTpUBaeT MpeAocTaBieHne MH(opMmaruu B ¢GopMmax,
alaTHPOBAHHBIX K OTPAaHMYCHUSM UX 37I0POBbsSl M BOCIPUATHS HH(DOpMAIHH:

JL1st M1 ¢ HApYIIeHUsIMH 3PeHus

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA,;

- B IieyaTHOW (hopMe YBETUUEHHBIM HIPUPTOM.

JL1s1 M1 ¢ HApYIIeHUsIMH cJIyXa:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA,;

- B TieyaTHOM (opme.

J1s L ¢ HapylIeHUsIMH OTIOPHO-ABUTaTeJILHOIO annapara:

- B ()OopMe NMEKTPOHHOTO JIOKYMEHTA,;

- B Ie4aTHOU (hopme.

[lpn HEOoOXOOMMOCTH JUIS JIMI] C OTPAaHWYECHHBIMH BO3MOXKHOCTSMH 3[0POBbSI W HHBAINIOB
IpoIielypa OLICHUBAaHUS PE3yIbTaToOB 00yUYeHHUS MOXKET IPOBOAUTHCS B HECKOJIBKO 3TAIOB.

CornacoBaHa Ha noptane Ne 25995

19



