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1. Heaun u 3aga4y AUCIHUILTHHBI

HpeIIMeTOM JUCHHITIINHBI «MCTOI[BI MATCMAaTHYCCKOTI'O0O MOACIUPOBAHUA» ABJIAKOTCA MCTO/IbI
H IIpOorpaMMHBIC CPCIACTBA q)OpMI/IpOBaHI/IH 1 UCCICAO0BAHUA MOI[GJ'IGIZ.

Heab u3ydeHus MUCHUIUIMHBI U3YYEHHE TEOPETUYECKUX OCHOB U MPOTPAMMHBIX CPEICTB
pelleHrs 3a]ad HCCIEeOBaHUS M TMPOCKTUPOBAHUS DIIEKTPOTEXHUYECKHMX U DIIEKTPOHHBIX
YCTPOWCTB U CHCTEM, MPUOOPOB U TEXHOJIOTHI 3JICKTPOHUKH U HaHodJIekTpoHuKH (DuHD) ¢ wmc-
MOJIb30BAHUEM METOJIOB MaTeMaTUYECKOTO MOJEIUPOBAHMUS U COBPEMEHHBIX MPOrPaMMHBIX
CPEJICTB aHAJIUTUYECKOTO U YHCICHHOTO MOJEIUPOBAHMS C IIeNbI0 BEIPAOOTKH YMEHUN U HABBIKOB
UX UCTIOJIH30BaHMS B MPOPECCHOHATBHON ACSITENEHOCTH.

3agaun TUCHMIIINHEI.
chopMupOBaTh 3HAHUSI, YMEHUS, HABBIKA U KOMIICTSHITUH, HEOOXOIMMBIC SISl pEIIeHUs 3a/1a4.

— MOJIETTUPOBaHUs (PYHKIIMOHAIBHO CJIOKHBIX YCTPONCTB M CHCTEM, B TOM YHCIIE pa3pabOTKH
MOJIeJIEl HOBBIX DJIEMEHTOB,

— ONITUMAJIBHOTO MIPOEKTHPOBAHHS,

— ONTHUMAJIBHOTO YIIPABJICHUS
C UCIIOJIb30BAHUEM COBPEMEHHBIX IMPOTPAMMHBIX CPEJICTB aHATUTUICCKOTO U YHCIICHHOT'O MOIEIH-
poBaHus B oOsactu DUHD, a Takke CMEKHBIX 00JIaCTSIX HAYKA U TEXHUKH.

2. MecTo qucuunjunsl B crpykrype OOIL:

Kypc «MeToabl MaTeMaTHYeCKOT0 MOJICIIMPOBAHUS» BXOJAUT B 0a30BYIO0 YaCTh MaruCTepCKou
nporpammel 51.5.2.

JucuMIInHA SABJISIETCS NPeIlIecTBYIOMIEH Ui BCEX JHUCIUIUIMH MPOo(hecCHOHATBHOTO
IUKJIA.

IMepeyeHsb TUCHUILUINH, YCBOCHHE KOTOPBIX CTY/IeHTAM HEOOXOIHMO /ISl U3yYeHHs TaH-
HO¥ TMCHUTIUIMHBI. JUCIUTUTHHBI MTPO()ECCHOHAIBHOTO, MATEMAaTHUECKOTO U €CTECTBEHHOHAYYHOT'O
IIMKJIOB O00Opa30BaTeIbHON MporpamMMmbl OakanaBpuaTta 1o HampasieHuto 210100 DnexTpoHuKa H
HAHODJIEKTPOHUKA — «MaTtemaruka», «dusnka», «IeopeTHUECKUEe OCHOBBI JICKTPOTEXHUKH», «Oc-
HOBBI IPOCKTUPOBAHUS JICKTPOHHON KOMITOHEHTHOMN 0a3bI».

3. TpeboBanusi K pe3yJbTaTaM OCBOEHMSI JUCIHUNIMHBI:

ITporiecc n3ydeHus AUCHUTUTNHBI HAMIPABIICH Ha (POPMHUPOBAHKE CIIEAYIOMINX KOMITETCHITHIA:

— CIOCOOHOCTH MTOHMMATh OCHOBHBIE MPOOJIEMBI B CBOEH IPEIMETHOM 00IacTH, BHIOHpATh
MeTobl B cpeactsa ux pemenus (OIK-1);

— CIOCOOHOCTB JIEMOHCTPUPOBATh HABBIKH PAaOOTHI B KOJIEKTHBE, MOPOKIATH HOBBIE HIEU
(OTIK-3)

—TOTOBHOCTH (POPMYJIMPOBATh IIEJIM W 3aJa4d HAyYHBIX HCCIIEAOBAHHNA B COOTBETCTBHH C
TEHIEHIMAMH U TIEPCIIEKTUBAMU Pa3BUTHS DJIEKTPOHUKH U HAHODJEKTPOHUKH, & TAKKE CMEKHBIX
obmacteil HayKd W TEXHUKH, CIIOCOOHOCTH OOOCHOBAHHO BBIOMpATh TEOPETHUYECKHE U
SKCIIEPUMEHTAILHBIE METOIBI U CPEICTBA pereHus chopmymupoBanubix 3a1ad (IMK-1);

— CIOCOOHOCTH pa3pabarsiBaTh 3((GEKTUBHBIE AITOPUTMBI pelIeHHs cHOPMYITHPOBAHHBIX
3a/la4 ¢ WCIOJIb30BaHMEM COBPEMEHHBIX S3BIKOB MPOrPAMMHPOBAHUS W 00ECIEeYMBaTh HX
nporpamMuyto peanusaiuio (ITK-2);

— CIOCOOHOCTh K OPraHM3al[MK M MPOBEICHUIO SKCIEPUMEHTAIBHBIX UCCIIEI0BAHMIMA C TIPH-
MEHEHHEM COBPEMEHHBIX cpeicTB U MeTo 108 (ITK-4);
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— CIOCOOHOCTh ~ CAMOCTOSITENIFHO — pa3pabarhiBaTh MOJIENM HCCIEAYEMBIX IPOIIECCOB,
HIIEKTPOHHON KOMIIOHEHTHOM 06a3bl, IpUOOPOB U ycTpoicTB dnekTponnoi texuuku (IICK-1).

B pe3ynbrarte u3ydeHUs TUCIUILIMHBI CTYIEHT JTOJDKEH:
3HATH:

— OCHOBHBIE TIOHATHS METOJOB MaTeMaTHYECKOrO0 MOJECIUPOBAHMS, HCIOIb3YEMBIX IPU
U3YYEHHUH OOIIETEOPETHUECKUX U CIEIMATBHBIX JUCIUIUIMH U B HHXKEHEPHOM MPAKTHKE,;

— METOJIBI CHHTE3a W MCCIIEOBAHUSA MOJIEIeH, OCHOBBI aHAIMTHYECKOTO U YHMCIIEHHOTO MO-
JIEJTMPOBAHUS, THUIIOBBIC MPOLEAYPHl MPUMEHEHHUS MPOOIEMHO-OPHEHTHPOBAHHBIX TPHKIIATHBIX
nporpamMubix cpeacts (MathCad, Matlab/Simulink, OrCAD), opueHTHpPOBAaHHBIX Ha pPELICHHE
HAyYHBIX, TIPOEKTHBIX U TEXHOJIOTHUECKUX 3a/1a4d B obnactu DuHD;

yMeTh:

— IPUMEHSTH CBOM 3HAHUS K PEIICHHIO MPAKTUUECKUX 3a/1aY;

— YHTATh CIEIHAIBHYIO JIATEPATYPY, HCIIOIB3YIOILYI0 MaTEMAaTHUECKHE MOJIENH 3a/1ad ecTe-
CTBO3HAHHMS ¥ TEXHUKH,

— MOJTB30BATECS JINTEPATYPOH MTPU CaAMOCTOSTEILHOM M3Y4EHUH HHXKEHEPHBIX BOIPOCOB;

— aJIEKBaTHO CTABHMTH 3a/Ia4M MCCIEIOBAHUS M ONTHMHU3AIMK HAa OCHOBE METOI0OB MaTeMaTH-
YECKOT0 MOJIEIMPOBAHHS,

— BBIOMPATH U MPUMEHATH METOIBI U KOMITBIOTEPHBIE CHCTEMbI MOJIEITUPOBAHHS;

BJIAJIETh:

— COBPEMEHHBIMU METO/IAMH MaTEMATHYECKOTO MOJIEIIMPOBAHHS;

—METOJJaMH pacyeTa MapaMeTpoB M OCHOBHBIX XapaKTEPHCTHK MOJIENEH, UCIIOIb3YEMBIX B
IpeIMETHOM 001acTH;

— METOJJaMH MIOCTPOCHUS MaTEMATHIECKMX MOJIENEH TS 3a]1a4, BO3HUKAIOIINX B MHKEHEP-
HOM TPaKTHKE W HAYYHBIX MCCIICJOBAHMAX, YMCICHHBIMH METOJAMH UX PEUIEHUs ¢ UCIIOJIB30BaAHM-
€M COBPEMEHHBIX MTPOrPAMMHBIX CPEJCTB KOMITBIOTEPHOTO MOJICTUPOBAHUSI.

4. O0beM TUCHUNJIMHBI U BUABI Y4e0HOIi padoThI

O6ma;1 TPYAOCMKOCTb NJUCIHUIIJIMHBI COCTABJISACT 4 3a4eTHBIX CAUHUIIBI.

By yae6HO# paboThI Bcero vacos Cemectp
AyauTopHbIe 3aHsTHS (BCEro) 46 1
B tom uncie:
Jlexru (J1) 18
Jlabopatopusie pabotsl (JIP) 16
[MpakTrueckue 3austus (I13) 12
CamocrosTeabHast padora cryaentos (CPC) (Bcero) 62
B ToMm uncne:
PacuetHo-rpaduueckne paboTsl 22
Pedepat u moxnan 20
N3ydyeHue murepaTypsl 20
HroroBasi arrecramus — DK3aMeH 36
OO0mast Tpy10eMKOCTh yac 144
3aueTHble EquHunnl 4
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5. ConeprxaHue ITMCHUTITHHBI

5.1. Pa3znenanl IMCHMILIMABI M BUABI 3AaHATHI

Ne HanmMenoBanue pazaena JUCHUIIMHBL O0BeM JacoB dopMupyemsble

Te- I 13 JP | CPC | Bce- KOMIICTCHIIMH

MBI ) (OK, TIK)

oe3
9K3.

1 Brenenue. Meto0y10rus penieHus uH- 2 2 4 12 20 OIIK-1, 2;
YKEHEPHBIX U HAyYHO- [1IK-1, 2, 4,
HUCCIIEIOBATEIbCKUX 3a1au T[ICK-1

2 MonenpoBaHHUe CIIOKHBIX TEXHHUYECKUX 4 4 4 12 24 OIIK-1, 2;
YCTPOMCTB ¥ CUCTEM [1IK-1, 2, 4,

[ICK-1
3 MonenpoBaHre KOMITOHEHTOB U 3Jie- 4 2 4 14 24 OIIK-1, 2;
MEHTOB MHKPO- ¥ HAHOAJICKTPOHUKHU [1IK-1, 2, 4,
[ICK-1
4 MeToap! ONTHMATBHOTO MTPOSKTUPOBAHUS 4 2 - 12 18 OIIK-1, 2;
I1K-1, 2, 4,
[ICK-1

5 MeTop! IJIaHUPOBAHUS SKCIIEPUMEHTA 1 4 2 4 12 22 OIIK-1, 2;

HACHTU(UKAITIN MOJIEIeH [1IK-1, 2, 4,
[ICK-1

HUTOTO: 18 12 16 62 | 108

5.2. Conep:kanue pa3iesioB JUCHMILIHHDI (10 JIeKIUsIM)

Ne | HaumeHoBaHue pazje- Conepxanue pazena dopMmupyemsble

H/H Jla JUCHIUIIJINHBI KOMIICTCHIINH

1 | Meromomorwus pe- MeTto0510r1s NOTy4EHUS] HAYYHBIX PE3YJIbTAaTOB; 3a/1a4M aHa- OIIK-1,
IICHUST MH)KEHEP- JIU3a ¥ CMHTE3a B 001aCTH (PM3UKH, €CTECTBO3HAHUS, TEXHUKU U OIIK-3
HBIX ¥ HAy9HO- TEXHOJIOTUH; (pOpMaM3aIs 3a/1a4 ¥ METO/IbI PEIICHHS 3a/1a4;
HCCIIEIOBATEIbCKUX | OCHOBHBIC THITHI YPABHEHUH; SI3bIKH OTTUCAHWSI, TEXHOJIOTHU 1
3a7a4 MIPOrPaMMHBIE CPEZICTBA PEIICHUS 3a/1a4.

2 | MoaenupoBaHue CriocoObI MO/IETTMPOBAHUS TEXHHYECKUX YCTPONCTB U CHCTEM; OIIK-1,
CIOKHBIX TEXHHMYE- | METOJ aHAJIOTMH, METO/ ITOACXEM, aHATUTHYECKHE U YHCIICH- OIIK-3
CKHUX YCTPOWMCTB H | HbIE METOJIbI aHAJIN3a MOJIEJICH; CTIOCOOBI TIOCTPOCHHUS MOCTICH
CHCTEM TEXHUYECKUX YCTPOHCTB M CUCTEM; TIPOTrPaMMHBIE CPEJICTBA

KOMITBFOTEPHOT'O MOJICITUPOBAHHUS JIJISI aHATUTHYECKOTO M YHC-
JICHHOTO MOJICJITMPOBAHHUSI.

3 | MoaenupoBanue 3amaun MOJEIMPOBaHUS MPUOOPOB U TexHONorui DuHD, npu- OIIK-1,
KOMIIOHEHTOB 1 | OOPHO-TEXHOJIOTUYECKOE MPOSKTUPOBAHKE W MOJICITMPOBAHUE; OIIK-3
AJIEMEHTOB MHKPO- | CITIOCOOBI TTOCTPOSHHS Mojesielt mpruoopoB DuHD; mpocreiiime
Y HAHODJICKTPOHHUKH | aHATMUTUYECKUE MOJICITH TEXHOJIOTHYECKHUX TPOIIECCOB U METO-

JIbI X aHAJIM3a; TMPOrpaMMHBIE CPEACTBA KOMITBIOTEPHOTO MO-
JICTUPOBaHKUS TMPHOOPOB M TEXHOJIOTHYECKUX IPOIIECCOB
OuHD.

4 | Mertonsl ONTHU- | DKCTPEMaJbHbIC 33/1a4M U OCHOBBI BAPHAIIMOHHOTO HCYHCIIE- OIIK-1,
MaJIbHOTO  TpoeK- | Husa. HeoOXomumble M JOCTAaTOYHBIC YCIIOBHS CYIICCTBOBAHUS OIIK-3
TUPOBAHUS aKcTpeMyMa (QYHKIIUH OJHOW M MHOTHX TEpPEMEHHBIX. MeTOobI

WU QJTOPUTMBI OE3YCIOBHOM ONTHMH3AIMH. METOJBl M airo-
PUTMBI YCIIOBHOHM ONTUMH3AIMKA. MeTOIbl ONTHMU3AIIAN B TIPO-
TPaMMHBIX CPECTBAX MPOCKTUPOBAHNSI.
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MeTobl  IIaHUPO-
BaHUs IKCIIEPH-
MEHTAa W HIEHTHU-
(dbuxanuu Mmojaenen

OCHOBEI TCOPUU IUIAHUPOBAHUA OKCIICPUMCHTA. MCTOI[BI
I/II[CHTI/I(bI/IKaI_[I/IH CTaTHYCCKUX U JTUHAMHUYCCKHNX MOHCHCﬁ.

OIIK-1,
OIIK-3

5.3. Pazaenpl AHCHMIIMHBI H MEKIHCHHMIJIMHAPHBIE CBSI3M ¢ o0ecneunBaeMbIMu (I0-
CJIEAYIOLIMMH) AUCHHITHHAMH

No HaunmenoBanue obecrieunBaeMbIX (ITOCIEAYIONIMX) TUCIUILITAH Howmepa pazaenoB AMCHUIUIMHEL
n/n «MGTO,HLI MaTEMATHYECCKOI'O
MOJCITHUPOBAHUSA
1 2 3 4 5
IMporpamma «JeKTPOHHBIE NPUOOPHI U YCTPOIicTBA cOopa,
00paldoTKH M 0TOOpaKEeHUsA HH(POPMALMH»
1 | DnexkTpoMarHUTHasi COBMECTUMOCTD AJIEKTPOHHBIX YCTPOMCTB + + +
2 | KomnbroTepHble TEXHOJIOTHU B HAYYHBIX UCCIIEIOBAHUSIX +
3 | IIpoekTupoBaHUE M TEXHOJIOTHS AJICKTPOHHOW KOMIIOHECHTHOM 0a3bl + + + + +
4 | IlpoekTupoBaHE MUKPOIIPOIIECCOPHBIX U KOMIBIOTEPHBIX CHCTEM + +
5 | CAIIP »51eKTpOHHBIX CXeM + + + + +
IIporpamma «IIpoMbIlIeHHAS JIEKTPOHUKA
U MUKPOIIPOLIECCOPHAS TEXHUKA»
1 | DnexkTpoMarHUTHasi COBMECTUMOCTD AJIEKTPOHHBIX YCTPOMCTB + + +
2 | KomnbroTepHble TEXHOJIOTHU B HAYYHBIX UCCIIEIOBAHUSIX +
3 | IIpoekTupoBaHUE M TEXHOJIOTHS IJICKTPOHHOW KOMIIOHEHTHOM 0a3bl + + + + +
4 | IlpoexkTupoBaHWE MUKPOIIPOIIECCOPHBIX U KOMIBIOTEPHBIX CHCTEM + +
5 | ITonynpoBOJHUKOBBIE KIFOUH B CHJIOBBIX CXEMax + + +
6 | CuioBbIe LIETIH YCTPONCTB YHEPTeTUUYECKOM ITIEKTPOHUKH + + +
7 | CAIIP 2JIeKTPOHHBIX CXEeM + + + + +
5.4. CooTBeTCTBHE KOMIETEHIHIT, POPMHUPYEMBbIX MPHU U3yYeHUH TUCHUIJIMHBI, 1 BU/I0B
3aHATHH
Komnierennuu JI 113 JIP CPC DOopMBbI KOHTPOJISI
OIIK-1 OIIK-3 + + pedepar, ToKas
IIK-1, 2, 4 + + + KP, oruer u 3amura U3, pedepar, noknan
[1CK-1 + + + otyet no JIP

KP - koHTponpHas padbota

6. MeToab! u ¢popmbl opranusanuu odyudenus (©OO)
JI71st yCIEMHOTO OCBOEHHMS JUCIMIUTMHBI IPUMEHSIOTCS Pa3IndHbIe 00pa3oBaTelIbHbIE TEXHO-
JIOTHH, KOTOPbIe 00ECIEYNBAIOT JOCTHKEHHE TIAHUPYEMBIX PE3YJIbTATOB OOyUYEHHs COTJIACHO OC-

HOBHOM 00pa30BaTENIbHON MpoTrpamMme.

dopmpbl JI, 113, JIP, Bcero

MeTtobI Jac. Jac. Jac.
MuHu-nexius (BRICTYIUICHUE CTYICHTa B POJIH 3 3
00y4JaroIIero)
Pa3munka 3 3
[pe3eHTanyu ¢ UCIOIB30BAaHUEM CIIAUIOB C 00- 6 6
CY)XJCHUEM
PaboTa B MasbIX rpynmax 8 8

HToro nHTEepaKTUBHBIX 3aHATHH 6 6 8 20
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7. JlJabopaToOpHbIii NPAKTHKYM

Ne | Nepasz- HaunmMenoBanue 1abopatopHbIx paboT Tpyno- Komnerenunn
n/u | mena €MKOCTh OK, I[IK
JCLIU- (uac.)
IIJIMHBI
1 1 HccnenoBanue BIMSHUS METOJOB U IAPAMETPOB MOJIE- 4 [ICK-1
JIMPOBAHUS HA aJICKBATHOCTh KOMIBIOTEPHBIX MOJIEJIEH
2 2 Hccnenosanue nponecca MOJICIUPOBAHUS IIEKTPHUYE- 4 IK-1
CKMX LIETIEH U YCTPOMCTB AIEKTPOHUKHU B IIPOrpaMMe
PSpice CATTP OrCAD
3 3 HccnenoBanue crnoco0oB co3aHUs MOJIENIEN AIEMEHT- 4 IK-1
HO-Y3JI0BOH 0a3bl B CUCTEMAX MOJEIUPOBAHUS
4 S HccnenoBanne MeTOI0B UACHTH(DUKAIIUU MOJIEIIeH 4 IK-1
HTtoro: 16
8. [IpakTHYecKHe 3aHATHS
Ne | Nepasz- TemMarnka NpakKTUYECKUX 3AHIATUN Tpyno- Komnerenuun
n/un | mena €MKOCTh OK, IIK
JCLIU- (uac.)
IIJIMHBI
1 1 Broanoe 3ansitue 2
2 3 KonrponsHas padota. [IoHATHITHO OonpeaeTuTeTbHBII 2 [1K-1, 2, 4
amnmapar B 00J1aCTH MOJETHUPOBAHUS YCTPOUCTB, CH-
CTEM U TEXHOJIOTHM 3JIEKTPOHUKH, MUKPO- U HaHO-
AIIEKTPOHUKHU
3 3 MunukoHpepeHnus Ha TeMy «MeTo 1l MaTeMaTHye- 2 [1K-1, 2, 4
CKOT'0 MOJIEJIMPOBAHUS B 3JIEKTPOHUKE, MUKPO- U
HAHO3JIEKTPOHUKE
4 2 3amura 31 2 IIK-1, 2, 4
5 2 3ammura 32 2 [K-1, 2, 4
6 4 3ammra U33 2 [IK-1, 2, 4
Hroro: 12
9. CamocTosiTe/IbHAsI padoTa
Ne | Ne pas- Tematnka caMOCTOSATENBHOM paboTHI Tpyno- | Komneren- | KouTposs BhIoNnHe-
n/u | gena eMkocTh | 1uu OK, HUS pabOTEHI
JIUCLI. (gac.) TIK
1 1 Bremonaenne 131 4 OIIK-1, 3 OTueT # 3ammra
[K-1, 2,4 n31
I1CK-1
2 2 N3ydenne nutepatypsl 1o HHTEpdeicy 6 OIIK-1, 3 | Ortuer mo U31, JIP1,
TOJTL30BATENSI CUCTEMBI MOJICITUPOBAHHUS IIK-1, 2, 4 JIP3
Matlab/Simulink u si3eiky porpammupo- [1CK-1
Banus Matlab
3 2 Brimonuenue 132 10 OIIK-1, 3 OTueT # 3ammra
[K-1, 2,4 n32
I1CK-1
4 3 [TonroroBka pedepara u 1oxnaga 8 OIIK-1, 3 | Ouenka 3a pedepar
U JT0KJIa]
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5 3 ITonroroska xk KP 2 OIIK-1, 3 Ouenka 3a KP
IIK-1, 2,4
IICK-1
6 3 Nzyuenwne mutepaTyphl 10 METOAaM MOJIE- 4 OIIK-1, 3 | Omuenka 3a pedepar
JIUPOBAHMS HAHOCTPYKTYP U TOKJIaLI
7 4 N3yuenne murepaTyphl 10 METOIaM pe- 6 OIIK-1, 3 OtyeT u 3ammTa
MIEHUS SKCTPEMAJIbHBIX 3a71a4 [IK-1, 2, 4 133
IICK-1
8 4 Brmonaenune U33 8 OIIK-1, 3 Ortuer # 3ammura
IIK-1, 2,4 N33
IICK-1
9 5 Nzyuenne murepaTyphl 10 METOAaM TLIa- 14 OIIK-1, 3 Ortuet o JIP4,
HUPOBAHMSI DKCTICPUMEHTA U UICHTU(H- I1K-1, 2, 4 | onteHka 3a pedepar u
Kanuu Monenel, noaroroska xk JIP u quc- [ICK-1 IOKJIaa
KyCCUH
10 Hroro 0e3 3x3amena: 62
11 1-5 | IloaroroBka u caada DK3aMeHa 36 OIIK-1, 3 | Ouenka Ha dK3aMeHe
IIK-1, 2,4
IICK-1

10. IlpumepHast TeMaTHKA KYPCOBBIX MPOEKTOB (pador)

11. baanbHoO-peliTUHIOBasi cUCTeMA

IIkana peiiTuHra

He MpeycMOTPeHbI

Buna pabotsl O06bem pabdoTel | OreHka eAMHUIBI 00beMa | Makc. KOJTHIeCTBO
paboThl B Oayiax OaoB
KP 1 10 10
Pedepar 1 10 10
Brimonnenue JIP 4 5 20
Brimonnenue 13 3 10 30
AXTUBHOCTbH Ha 3aHIATHUIX* 10
Dk3aMeH (TBOpYECKOE 3aaHuE) 20 20
Hroro 100

*HpnMeqa}me. AKTHBHOCTH Ha 3aHATHUSIX BKIIIOYACT. aKTHBHOCTh yY4aCTusg B <Pa3MHUHKE».

CemecTpoBasi 0a/uIbHAsI PaCKJIAIKA

MakcumanbHBII Makc.0amn 3a
. Makc. 6ann 3a
DneMeHThI Y4eOHOU e TeIbHO- Oayt Ha 1-yro nepuox Mexay | Bcerosa
MEPUOJT MEKTY OKT
CTH KT c mauama 1KT u 2KT U Ha KO- ceMecTp
CeM. HEI[ ceMecTpa
Breimonaenue KP 10 10
Brimonuenue u 3amura nabopa- 10 10 20
TOPHBIX PabOT
Beimonaenue U3 (3 mir.) 10 10 10 30
Pedepar 10 10
AxTtuBHOCTb Ha 13 3 4 3 10
HToro MakcuMyM 3a nepuo: 13 44 23 80
DK3amMeH 20
Hapacrtawummm uTorom 13 57 80 100
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Ipumeuanue. 1. [Ipu HapymIeHUH YCTAaHOBIIGHHOTO CPOKa CAa4M padoT Oa/uTbHAS OLICHKA YMEHb-
maetcs Ha 20% 3a kaxayro Heneno. B manHoM mpaBuiie pacueTa 0alIbHOM OLIEHKH CONEPKUTCS
KOMIIOHEHT CBOEBPEMEHHOCTH.

VY noBneTBopuTesbHASA OllcHKA (3) aBTOMATHUECKH BBICTaBIICHA OBITH HE MOXKET.

[Tpu peiitunre menee 70 GamoB caaya sK3aMeHa siBisieTcs o0s3aTenbHou. Jlomyck k aK3ame-
Hy coctaBisier 60 6annoB. JlomoNMHUTENBHBIM YCIOBHEM JIOMYCKa K SK3aMEHY SABIISETCS claua BCeX
71a00paTOPHBIX M pacYETHO-TPAPUIECKUX PabOT.

[Tpu petitunre > 70 GanioB SK3aMEHAIIMOHHAS OIIEHKA MOXKET OBITh MPOCTABJIEHA HA OCHOBA-
HUU TEKYIIero peiTHHra nocie cobecenoBanus ¢ mpemnoaasareneM. [Ipu caaue sx3ameHa pedTHHT
MO>KET OBITh MOBBIIIIEH.

KP u JIP, nponymieHHble 0e3 yBaKUTENbHBIX NMPUYHH, BIIOCIEACTBUH BBITIOIHSAIOTCS C HyIE-
BbIM PEUTHHTOM.

ITepecdeT 6amIOB B OIIEHKH 32 KOHTPOJIBHBIC TOYKH

BaJuibl Ha 1aTY KOHTPOJILHOM TOYKHU Ouenka
> 90 % ot MakcHMaJIbHOM cyMMBbI 0autoB Ha naty KT 5
Ot 70% o 89% ot MakcuManbHOM cyMMBbI 0asutoB Ha naty KT 4
Ot 60% o 69% ot MakcuMaIbHOW cyMMBI O0asutoB Ha naty KT 3
< 60 % ot MakcHMaJbHOM cyMMBI 0a/uToB Ha naty KT 2

[lepecueT UTOTOBOI CyMMBI OAJIOB B TPAIUIIMOHHYIO U MEXTyHAPOIHYIO OILICHKY

Hrorosasi cymma 6a/1J10B, Y4 ThIBA-

Onenxa ('OC) eT YCHelIHO CAAHHDBII JK3aMeH Ounenxa (ECTS)

5 (oTar4HO) 90 - 100 A (oTamn4HO)
85—389 B (oueHpb xopoiiio)

4 (xoporiio) 75-84 C (xoporiio)
70-74
65— 69 D (ymoBieTBOPUTEILHO)

3 (ynosaersoputeibHo) 60 - 64 E (mocpeactBeHHO)
2 (neyn1oBIeTBOpHTELHO), Hu:xe 60 6as1510B F (Hey1oBIIETBOPUTEIHHO)

(e 3aureHO)

12. YyeOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnevyeHrue TUCIUTLIHHBI.

12.1. OcHoBHas JJUTEpPATypa

1. [Terpos M.H., I'ynkos I'.B. MoaenupoBanue KOMIIOHEHTOB M 3JIEMEHTOB MHTETPATbHBIX
cxeM: YuebHoe mocobue aist By3oB. — CII0.: Jlanb, 2011. — 464 c. (6a30BbIil y4eOHHK, IS JCKIH-
onnbIx 3auatuii) (10 mr.); Jocryn: elanbook.com/view/book/661.

2. Matromkun 1.B. MoaenupoBanre u Busyanmsaius cpeacrsamu MATLAB ¢u3uku HaHO-
CTpYKTYp: YuebHoe mocodue ajst By30B. — M.: Texnocdepa, 2011. — 168 c. (15 mr.)

3. U6parumoB .M., Kosmior A.H., HazapoB F0.®. OcHOBBI KOMITBIOTEPHOTO MOJIEIUPOBA-
uus HanocucteM. — CI16.: Jlans, 2010. — 384 ¢. loctyn: elanbook.com/view/book/156.

4. Koponee M.A., Kpynkuna T.}O., PepeneBa M.A. TexHonorusi, KOHCTPYKIIUH U METOJIBI
MOJICTTUPOBAHHS KPEMHHEBBIX WHTErPAIbHBIX MHKpPOCXeM: ydeOHOe mocobue ajist By30B: B 2 4. /
ITox pen. 10. A. Yareiruna. — Y. 1. TexHOIOTHYECKHE TIPOIECCHI U3TOTOBICHUS KPEMHHUEBBIX MH-
TEerpaJIbHBIX cXeM U uX mojenupoBanue. — M.. BUHOM. Jla6oparopus 3uanmii, 2010. — 397 c.
(10 mrt.)

5. TexHonOrHsI, KOHCTPYKIIMK ¥ METOIBl MOJECTUPOBAHUS KPEMHUEBBIX WHTErPATbHBIX MHUK-
pocxeM: yuebHOe mocobue ast By30B: B 2 4. / M.A. Kopones, T.1O. Kpynkuna, M.I". ITytps u ap.;
[Tox pen. 10. A. Yammbirnaa. — Y. 2: DneMeHThI 1 MapHIpyThl U3TOTOBIEHUs KpeMHUuEBbIX C u
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METOABl MX MaremaThudeckoro moxaenupoBanus. — M.. BUHOM. JlabGopatopus 3nanumii, 2012. —
423 c. (35 mr.)

12.2. JlonoiHuTEIbHAS JIUTEPATYypa

6. MeTopl ONTUMH3AIMK B PUMEpax U 3afadax. YdeOHoe mocobue aas BTy30B / A. B. Ian-
tenees, T. A. JleroBa. — M. : Beicmias mikona, 2005. — 544 ¢. (71 wr.)

7. Munens A.A., lllenectoB A.A. Metoasl onTuMu3zanuu. Yueo. mocodoue. — Tomck: MU3a-Bo
TOMCK. ToC. YH-Ta CHCTEM yIIpaBJIeHUs U paanodaekTpornku, 2004, — 256 c. (8 mrr.)

8. OCHOBBI YHCICHHBIX METOIOB . YueOHoe mocobue as By3oB / JI. U. Typuak, I1. B. ITnot-
HUKOB. — M. | ®usmatiut, 2005. — 300 c. (32 mr.)

9. BepxxOunkuii B. M. OCHOBBI YHCIICHHBIX METOJIOB. YUeOHHUK sl By30B. — M.. Briciias
mkoia, 2005. — 847 ¢. (70 m.)

10. Pakutun B.M. PykoBomctBo mo Meromam BbrumcieHui u npwioxenus MATHCAD:
Yuebnoe mocobue st By30B. — M.: ®usmariut, 2005. — 263 ¢. (20 m.)

11. MATLAB: Ananus, uaentudukanus u MoaenupoBanue cucreM: CnernuanbHbiii Cripa-
Bounuk / B. [Ipsikonos, B. Kpyrmos. — CII6.: ITutep, 2002. — 448 c. (3 m.)

12. JesxonoB B. II. Simulink 5/6/7: Camoyuurens. — M. : JIMK-IIpecc, 2008. — 781 c.
(1 mr.)

13. MATLAB 6/6.1/6.5 + Simulink 4/5 B MaTemaTike ¥ MOJIEIMPOBAHUH. ITOJIHOE PYKOBOJI-
ctBo nosb3oBares / B. I1. [Ipskonos. - M. : COJIOH-IIpecc, 2003. — 565 c. (1 mr.)

14. Tesxonos B.II. MATLAB 6.5 SP1/7/7 SP1 + Simulink 5/6. Pa6ora ¢ n300pakeHusIMH U
Bugeonorokamu /. - M. : COJIOH-TIpecc, 2005. - 395 ¢. (1 mr.)

15. Yepnnix M.B. SIMULINK: cpena co3manus WHXEHEpPHBIX TpriioxeHuid. — M.. Jluanor-
MU®U, 2004. — 496 c. (20 mir.)

16. PemernukoBa I'. H. MonenupoBanue cuctem: Ydebnoe mocobue. — Tomck . TYCVYP,
2007.—-440c. (70 mrr.)

17. Yepenanos O.M. Metoasr ontuMuzaiuu: YueOHoe mocodue. — TOMCK. roc. yH-T CHCTEM
ymp. u paguosnekrponuku, 2007. — 203 c. (15 mrr.)

12.3. Ilepeyenb MeTOANYECKUX YKA3aHUI 110 MPOBeJeHUIO 3aHATHI

18. 3aituenko T.H. MeToapl MaTeMaTHYECKOTO MOACIUPOBAHUS: METOIUIECKOe TTOCOOHE TI0
NPAaKTUYECKUM 3aHATUSM M OpPTaHU3aIMKA CAMOCTOSTENILHONW PabOoThI Ui MAaruCTPOB HAPaBJICHHUS
210100 «DnekTpoHHKA M HAHOAIEKTPOHUKa». — ToMck: TOMCKUI TOCYIapCTBEHHBI YHUBEPCUTET
CHCTEM yIpaBiieHus U paguodnaekTponuku, 2011. — 59 c. (s npakTHYECKHUX 3aHATUI U CaMOCTOSI-
TenbHOM padote) octyn: http://ietusur.ru/docs/ztn/mmm_pr.rar

19. 3aituenko T.H. MeToapl MaTeMaTHYeCKOT0 MOACIUPOBAHUS: METOIUIECKOe TTOCOOHE 10
7a00paTOPHBIM 3aHATHAM JUId MarucTpoB HanpasieHus 210100 — DnekTpoHUKa U HAHOAJIEKTPOHH-
ka». — ToMck: ToMCKHIA TOCYAapCTBEHHBI YHUBEPCUTET CUCTEM YIPABJICHUS U PAIHOAIEKTPOHH-
ku, 2011. — 77 c. (nuis maboparopHbix 3ansTuii) Joctym: http://ietusur.ru/docs/ztn/mmm_Ir.rar

12.4. IIporpamMmmMHoe obecrieueHne
Hcnonp3yeTcs TUIEH3HOHHOE Mporpammuoe obecreuenue: Matlab/Simulink, MathCAD,
OrCAD.

12.5. ba3bl 1aHHBIX, HHGOPMAIHOHHO-CIIPABOYHbIE H TIOUCKOBbIE CHCTEMBI
Hcnone3yeTcs morckoBeie cuctemsl Google, Rambler.

13. MaTepuajJbHO-TeXHHYECKOE o0ecneuyeHrue TUCIHIIINHBI.

JlekuroHHbBIEC 3aHATHS MPOBOIATCS B MyJbTUMeIUHON ayauTopuu, [13 u JIP — B kxommbto-
TEPHOM KJIacCe, OCHAIIEHHOM 16 KOMITbIOTEpaMH C MPOTpaMMHBIM obecrieueHueM 1o 1. 12.4, 12.5.
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MUHHUCTEPCTBO OBPA3OBAHWA U HAYKHU PO
desepanbHOE rocyaapeTBeHHOE G10/DKeTHOE 06pa30BaTEIbHOE YUPEKICHHE
BbICIIEro obpasoBaHus

«TOMCKHU TOCYJAPCTBEHHbBIA YHUBEPCUTET CUCTEM VIIPABJIEHUS U
PAJTMODJIEKTPOHHUKH» (TYECVYP)

YTBEPXKIALIO
IpopexTop no yuebnoii pabote
I1. E. Tpoan

¢/

r'.l
& A W

7 2016,

®OH/1 OHIEHOYHBIX CPEJCTB 10 YYEBHO! JUCHUILIMHE
METO/JAbl MATEMATHYECKOI'O MO/IEJIMPOBAHMUSI

YpoBens 0OCHOBHO#H 00pa3zoBaTe/IbHON MPOrpaMMbl MArHeTpaTypa (aKkageMuvecKkasn)
Hanpasnenne noaroroku 11.04.04 - Jj1eKTpoHHKa B HAHOYIEKTPOHHKA

Marucrepckne nporpaMMei:

«INIeKTPOHHBbIE IPHOOPHI B yeTpoiicTBa cbopa, 06padoTku 1 oTodpaKenns HHPOPMAIHHY,

«lIpombimennas 3JIeKTPOHAKA H MHKPOIPOLECCOPHAS TEXHHKA»
®opma 0OyueHus ouHAas

DakyiasTeT IeKTpoHHoH TexnukH (PIT)

Kadepa Mpombimiennoii sexrponnku (Ip?J)

Kypc 1 Cemectp 1

Yuebupiii niian nadopa 2015 r. u nocaeay0mux Jier

IK3ameH 1 ceMecTp
PaspaboTunk:
>
[Tpodeccop kad. I1p3 . %fclﬂ_ T.H. 3aiiuenko

Tomex 2016
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HUCII0JIBb30BAaHUA,

1 Beenenue

®ounx onenounsix cpeacts (POC) sBisgeTcs NPHIOKEHHEM K pabodell mporpamme
JTUCIUTUTHHBI «MeTOo/Ibl MaTEMaTHIECKOTO MOICTHPOBAHUS.

®OC mpencraBisieT co0Ol COBOKYIMHOCTh KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepuasioB
(KUM) (TumoBble 3amauym (3amaHusi), KOHTPOJbHBIC pabOThI, TECTBI M JIp.) U METOJOB HUX

NpeaAHa3HAYCHHbIX  IOJIA

YCTAHOBJIEHHBIX PE3YJIbTaTOB O0yUYEHUS.

dOC 10

JUCHUITIINHC

U3MCPCHUA  YPOBHA  JOCTHUIKCHUA

HUCIIOJIB3YCTCA IIpU  IPOBCACHHU

CTYACHTOM

TCKYHUICTO  KOHTPOJIA

YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIMU CTYAEHTOB.

ITepeveHs 3aKpeIICHHBIX 3a AUCITUTUTMHOW KOMITETEHIINI COTIacCHO pabouelt mporpamMmme
JTUCIUTUIAHEI pUBeieH B Ta0ymie 1. O0mmme XapakTepuCTHKY ITOKa3aTeliel 1 KPUTePUEB
OIICHUBAHMS KOMIIETEHIIMI Ha BCEX dTarax MpUBEICHBI B Ta0JI. 2.

Taoauua 1 —IlepeueHnb 3aKpenieHHbIX 32 JUCHUNIMHOW KOMMETeH N

Kox

DopMyJIMPOBKA KOMIIETEHIIUN

Jdranbl (POPMUPOBAHUS KOMIIETEHIIUN

OIIK-1

CITOCOOHOCTH MMOHUMATh OCHOBHBIC
poOJIEMBI B CBOCH MPEeIMETHON
00J1acTH, BEIOUPATH METOJIBI U
CpE/ICTBa MX PEIICHUS

OIIK-3

CIIOCOOHOCTH IEMOHCTPUPOBATH
HaBBIKH pabOTHI B KOJUICKTHBE,
MOPOKAAaTh HOBBIC HICHU

IIK-1

TOTOBHOCTBH ()OPMYJIMPOBATH 1IENTH
Y 33J1a41 HAyYHBIX UCCIICIOBAHHMA
B COOTBETCTBUH C TCHACHINUAMU N
MEPCIIEKTUBAMH Pa3BUTHS
SIIEKTPOHUKH ¥ HAHODJIEKT-
pOHI/IKI/I, a TAKXXE CMCKHBIX
o0JjacTell HayKu M TEXHUKH,
CIIocOOHOCTE 0OOCHOBAHHO
BBIOMpATh TEOPETUUYCCKUE H
3KCH€pI/IMeHTaHLHLIC METOAbI 1
CPEJICTBA PEIICHUS
c(hOpMyJIMPOBAHHBIX 3a]1a4

MK-2

CIIOCOOHOCTH pa3padaTbIBaTh

3¢ PEeKTUBHBIC ATOPUTMBI
pernreHus chopMyITHPOBAHHBIX
3aj1a4 C UCTIOJIb30BAHUEM
COBPEMEHHBIX SI3BIKOB
POTPaMMHPOBAHUS
o0OecnieunBaTh UX IPOrPAMMHYIO
peaTn3aIuio

IIK-4

CIOCOOHOCTB K OpraHU3aliuu U
IIPOBEJEHUIO DKCIIEPUMEHTAIbHBIX
UCCJIE0BAHUM C IPUMEHEHUEM
COBPEMEHHBIX CPEJICTB U METOI0B

MCK-1

CIIOCOOHOCTH CAaMOCTOSTEIBHO
pa3zpabaTbIBaTh MOJICTH
UCCJIETyEMBIX MPOIIECCOB,
AJIEKTPOHHOU KOMIIOHEHTHOM
0a3bl, IpUOOPOB U YCTPOICTB
AIIEKTPOHHOU TEXHUKH

Jlos1skeH 3HATD.

— OCHOBHBIC METOJIbI PEIICHUS 3a/la4 aHaIu3a
Y CHHTE3a,

— METOJIbI YHUCIEHHOTO W aHAIUTHYECKOTO
MOJICTTUPOBAHUS DJICKTPOHHBIX CXEM;

— SI3BIK TIPOrpaMMHUpPOBaHus cuctembl MatL ab;
— METOJMKY TMPOBEJEHUSI BBIYUCIUTEIHHOTO
IKCIIEPUMEHTA.

JoisKeH ymeTs!

— IPUMEHSATh ¥ BBHIOUPATh METOJIBI U CPEICTBA
MOJICTTUPOBAHUS JIJIsl PENICHUs 3a7ad aHan3a
Y CHHTE3a,

— UCTIOJIh30BaTh
AHAITUTHYECKOTO
INIEKTPOHHBIX CXEM,;

—pa3pabareiBaTh 3P (HEKTUBHBIE aJITOPUTMBI
pelIeHus 3a/1a4;

—co37aBaTh MOJICIIM W 3aJaBaTh MapaMeTPhI
MojenupoBanus B cuctremax MatLab/Simulink
u OrCad.

JlosskeH BJaageTh:

— METOJJaMH M CpEICTBAMHU pEUICHHS 3a/1ad
aHaJn3a v CUHTE34;

—METOJaMH YHWCJIICHHOTO W aHAJIUTHYECKOTO
MOJICITUPOBAHUS SJICKTPOHHBIX CXEM;

METOAbI YHUCIICHHOTO u

MOJCIINPOBAHUA

—HaBBIKAMM  NPOrPaMMHOM  peanu3aluu
AJIrOpUTMOB  pCIICHUA 3alad B CHUCTCMC
MatLab;

- MeTOﬂHKOﬁ HMHUTAIIUOHHOT O

MojienupoBanus B cucremax MatLab/Simulink
u OrCad.
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Tadoauua 2 — O0ume XapaKTepUCTHKH MOKa3aTeJeil 1 KpUTepueB OlleHUBAHUSA
KOMIIeTEHI[UIi 10 YTanam

IMoxa3zarTenu u

YPOBEHB)

Or1auuno (BbICOKHIT

UCCKHUM 3HAaHUEM B
[pezeiax u3y4acMou
00J1aCTH ¢ IOHUMa-
HUEM IPaHUIl
IIPUMCHUMOCTH

[IPAKTUYECKUX YMEHUH,
TPeOYEMBIX ISl Pa3BUTHS
TBOPUYECKUX PELLICHNUM,
aOCcTparupoBaHus TIPoOIIeM

3HaTh YmMmern Baanern
KPUTEPHUH
O06mamaer dhaxTu- o6
- JIaJIaeT JUAa30HOM
UECKUM U TEOPETH J1acT I KoHTpompyer paboty,

[IPOBOJIUT OLICHKY,
COBEPILIECHCTBYET JICHCTBUS
[pPabOTHI

Xopomo (6a3oBblii

3HaeT (haKTHl,
[IPUHITHITBI, TIPOLIECCHI,
0OI1IT1E [TOHSATHS B

O0s1a1aeT qUana3’oHoM
[PAKTUYCCKUX YMCHHIH,
TpeOyeMBIX JJIsl PEIICHHS

bepeT OTBETCTBEHHOCTH 3a
3aBepIICHHE 3a/1a4 B
MCCIIEZI0BAaHUM, TIPUCTIO-

3aga4d

YPOBEHB)  OIPOICICHHBIX TDOGIEM B cabJIMBaeT CBOE MOBEJICHNE K
TIpeiciax u3yHaceMon Pelt 1P 00CTOSATENBCTBAM B PEILICHUH
00TACTH 00J1aCTH MCCIIEI0BAHUS po6ien

O06mnaaeT OCHOBHBIMU
YnoiaersoputeabHo [O0nanaer 6a30BbIMU  [yMEHHUSIMH, TpeOyeMbiMu  [PaGoTtaer mpu mpsiMom
(moporoBelii ypoBeHb) [0OIIMMY 3HAHUSIMA ~ JUIS1 BBITIOJTHEHUS IPOCTBIX  (HAOITFOICHHN

OIIK-1:

Peanuzanusa koMmnereHInn

Komnerenuusa OIIK-1
CMOCOOHOCTHL MOHMMATh OCHOBHBbIE MP00JieMbI B CBO€il NpeIMeTHOI

00s1acTH, BLIOMPATHh METOAbI U CPEICTBA UX PelIeHus.

Jiiss  popMUPOBaHUS KOMIIETCHIIMM HEOOXOJMMO OCYIIECTBHTH PSJI 3TAloB. JTaIbl
dbopMUpOBaHUS KOMIIETEHIIMH, MPUMEHSIEMbIE Al ATOr0 BUIBl 3aHSITHNA, U HCIOIb3yEeMbIE
CpeICTBa OLIGHUBAHMS TMpencTaBieHbl B Tabim. 3. OOmpe XapakTEepUCTHKH IOKa3aTeneil u
KpUTEPUEB OIICHUBAHHS KOMIIETEHIIMU Ha BCEX dTarax MpuBeJeHBI B TabI. 4.

Tadoauua 3 —Iransl popmupoBanus komnereHuuu OIIK-1 u ucnoab3yemble cpeacTaa

OLICHUBAHUSA
¢ Cocras 3HaTh YmMmern Baanern
[TpuMeHSITh METOBI B | METOJAMH H
OCHOBHBIE METOJIBI
Conep:xanue CpelcTBa perieHus CpelICTBaMH PEIICHUS
pelIeHus 3a/1a4y aHaIu3a
3TANoB 3a7a4 aHaanu3a u 3aJ1a4 aHaIu3a u
W CUHTE3a
CHHTE3a CHHTE3a
e Jlexuuu
Buasl 3anaruii e JIP,II3, CPC e JIP,II3, CPC
A e JIP,TI3, CPC P P

Hcnoan3ye-
Mble Cpe/ICTBa

OICHUBaAHUA

otuet no JIP, KP, 13
onpoc Ha jekuuax u I13
3amuTa 13

otuet 1o JIP, KP, U3,
, | ompoc wma II3, 3ammura
n3

otuet o JIP, KP, 13
onpoc Ha I3, 3ammura
N3
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Tabauna 4 — O01mue XapakTepUCTHKH NOKAa3aTeJiell 1 KpuTepreB OLleHUBAHUSA
komnerenuuu OIIK-1 no sTanam

IToxka3zarenun u
KPUTEpUU

3HaTh

YMmernb

Baanern

Ot1nnyHo (BHICOKHU

PackpbiBaeT
TEOpETUIECKHE OCHOBEI
METOJIOB PELLIEHUS

Pemmarh 3a1a4uu aHaim3a u

BBEIOMPAET ¢ 00OCHOBAaHHEM|
BbIOOPA U UCIIOJIB3YET

Xopomo (6a3oBblii

[peACTaBICHUE O
MeTOoIax,

Perrate 3amaun
MHOTOBAPHAHTHOT'O aHATH3a

MporpaMMHBIE CPEICTBA

YPOBeHb) 3a/1a4 aHAIM3a U CHHTC3a JU1s perenns 3a1a4
CHHTEC32 AHANIN3a U CHHTE3a
IMmeet

BBIOMPAET U UCIIOJIb3YET
METObI MATEMaTHYECKOTO
MOJICJINPOBAHUS IIPU

(moporoBbIii ypoBeHb)

3agadax aHajin3a u
CHHTC3a

[TPX UMHUTATUOHHOM
MOICIIMPOBAHUU CXCM

I[P UMUTAITMOHHOM
YPOBEHb) MPUMEHSIOIINX CS MI())IIGIH/I OBI;HHH o beIleRHI THITORBIX 33714
[IPH PCIICHUM 3a/1a1 P [peMETHOM 00IacTn
aHaIN3a
TonbKo mpH IPSIMOM
et Pemars sazasm HAOJII0JICHUHU UCTIOJIb3YET
YI0BJIE€TBOPUTEILHO [IPEICTABICHUE O O/THOBAPHAHTHOTO aHATH3a

[IPOI'PaMMHBIC CPEACTBA
J1JI1 pCIICHUA 3aaa4

aAHaJInu3a

Komnerennusa OIIK-3

OIIK-3: cnocoOHOCTh JAEMOHCTPUPOBATH HABBIKM PAOOTHI B KOJIJIEKTHBE, MOPOXKAATH

HOBBIC UJCH.

[[J'IH (I)OpMI/IpOBaHI/IH KOMIICTCHIIMH HCO6XOI[I/IMO OCYIICCTBUTDL pPAJ ITAIlOB. OTansl
(1)OpMI/Ip0BaHI/I$I KOMIICTCHIIMH, NPUMCHACMBIC JII 3TOr0 BHUIBI 321H$ITPII>1, U HCIIOJIB3YCMBIC
cpeacTBa OLCHUBAHUA IIPEACTABIICHBI B Tabm. 5. O6IHI/IG XApaKTCPUCTUKHU rokasarejieii u
KPUTCPUCB OLICHUBAHHNA KOMIICTCHIIMU HA BCCX OTallaX IMPUBCACHBI B Tabi. 6.

Tabauna 5 —Iransl popmuposanus komnereHunu OIIK-4 u ncnonb3yembie cpeacrsa

OLIEHHMBAHUSA
e Cocras 3HATh YMmeth Baagern
HCIIOJIL30BATh METOALI | METOMaMU
MeTobI YUCIIEHHOTO U
YHUCJIEHHOTO U YHUCJIEHHOTO U
ConepskaHue | aHATUTHYECKOIO
AHAIUTHYECKOT'O AHAIUTHYECKOT'O
TanoB MOJICITMPOBAHUS
MOJICTTUPOBAHMS MOJICTTHPOBAHMS
AJIEKTPOHHBIX CXEM
IIIEKTPOHHBIX CXEM IIIEKTPOHHBIX CXEM
e Jlexuuu
Buasl 3anaruii e JIP,II3, CPC e JIP,II3, CPC
A e JIP,TI3, CPC P P
Hcnoan3ye- otuet o JIP, KP, 113 otuet 1o JIP, KP, U3, | oruer mo JIP, KP, 13
Mble cpeacTBa | onpoc Ha jekuusax u [13, | onpoc Ha II3, 3ammura | ompoc Ha I13, 3amura
OLlCHUBaHUSA 3amuTa 13 n3 13
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Tadauna 6 — O01mue XapakTepUCTHKY NMOKAa3aTeJeil 1 KpuTepueB OLleHUBAHUSA
rkomuerenuuu OIIK-3 nmo 3 ranam

IToxka3zarenun u
KPUTEpUU

3HaTh

YMmernb

Baanern

Or1auuno (BbICOKHIT
YPOBEHB)

3HAET YUCIICHHBIE
METOJTIbI pEIICHHUS
OOBIKHOBEHHBIX
G epeHIaTbHBIX
ypaBHEHUI

YMeeT BEIOMpATh METOJIBI
[pELLIEHYSI MOJENEi

M CIIOJIb3YCT MCTO/IbI
UHCJICHHOI'O 1
AHAJIUTHYCCKOI'O
MOICIIMPOBAHUS CXEM IIPU
[PCIICHUHN HCCTAHIAPTHBIX
3agaqd

Xopoo (0a3oBblii
YPOBEHB)

BHAET METOIBI
(bopMupoBaHus U
pereHust MoJIeeH
PIIEKTPOHHBIX CXEM

[YMeeT cTpOUTh HOBBIE
MOJ1esIN IIEKTPOHHBIX
CXEeM

MCITIOJIB3YCT MCTOAbI

U CJICHHOI'O 1

AHAJIUTHYCCKOI'O

MOJCIIMPOBAHUA ITPH
CIICHHWHN THUIIOBBIX 3a1a4

Y10BJ1€TBOPUTEIBHO
(moporoBwlii ypoBeHD)

MmeeT
[Ipe/ICTaBICHUE O
METOJIaX YUCICHHOTO
M aHAJTUTHYECKOTO
MOJIETTUPOBAHUS
PIIEKTPOHHBIX CXEM

TOoJIBKO IpU IPSAMOM
HAOJIOICHUHN CTIOCOOCH
MICII0JIB30BAaTh METOIBI
YMCIIEHHOTO U
QHAIUTUYECKOTO
MO/IETUPOBAHUS
DIIEKTPOHHBIX CXEM

ToJIBKO IpU IIPSIMOM
HA0JII0/IEHUU HCTIOIb3YET
METO/bI YUCIIEHHOTO
MO/IETTUPOBAHUS
HIIEKTPOHHBIX CXEM

) Komnerennusa INK-1

IIK-1:

TOTOBHOCTH (POPMYJIMpPOBATH IE€MM M 3aJa4d HAYYHBIX HCCIEJIOBAaHUU B

COOTBETCTBHH C TCHACHIUAMU U IICPCIICKTUBAMU PA3BUTHUA SJICKTPOHUKHW U HAHOJJICKTPOHUKH, a

TAaK)K€ CMEXKHBIX o00JlacTell HaykM M TEXHHKH,

CIIOCOOHOCTH OOOCHOBAaHHO BBIOMPATH

TCOPCTUYCCKHUEC M OKCIICPUMCHTAJIBHBIC MCTOAbI M CpCACTBA PCHICHUA C(bOpMy.]'II/IpOBaHHBIX

3aaad.

[[J'IH (I)OpMI/IpOBaHI/IH KOMIICTCHIIMH HCO6XOI[I/IMO OCYIICCTBUTDL P ITallOB. OTansl
(1)OpMI/Ip0BaHI/I$I KOMIICTCHIIMH, NPUMCHACMBIC JII 3TOr0 BHUIbI 321H$ITPII>1, U HCIIOJIB3YCMBIC
cpeacrBa OLCHUBAHUA IIPCACTABIICHBI B Tabn. 7. O6IHI/IG XApaKTECPUCTUKH rokasarejieii u
KPUTCPUCB OLICHUBAHHNA KOMIICTCHIIMHU HA BCCX OTallaX IMPUBCACHBI B Tabm. 8.

Tadoauua 7 —Iransl popmupoBanus komnerenuun I[IK-1 u ucnosn3yembie cpeacraa

OLlEHHMBAHUSA
e Cocras 3HATL YMmeth Baagern
Hasrsikamu
BBIOMpATh 000CHOBaHHOTO
TEOpPETHYECKUE U
TEOPETHYCCKUE 1 BBIOOpA
Conep:xanue AKCIIEPUMEHTAJILHBIE
AKCTIIEPUMEHTAIbHbBIC TEOPETHUUECKUX U
ITANOB METO/IbI U CPEJICTBA
METOJIOB M CPEJICTB AKCTICPUMEHTATBHBIX
MOJICITMPOBAHUS
MOJICTUPOBAHUS METOJIOB U CPEJICTB
MOJICTTHPOBAHMS
. | o nexummu;
Buaebl 3anaruii e JIP,II3, CPC e JIP,II3, CPC
A e JIP,TI3, CPC P P
Hcnoan3ye- otuet o JIP, KP, 113 otuet 1o JIP, KP, U3, | oruer mo JIP, KP, 13
Mble cpeacTBa | onpoc Ha nekuusx u [13, | I13, orBerst Ha II3 | oTBeTHI Ha 113,
OLlCHUBaHUSA 3amuTa 13 3amuTa 13 3amumra 13
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Tadauna 8 — O01mue XapakTepUCTHKY NMOKAa3aTeJeil 1 KpuTepueB OLleHUBAHUSA
komuerenuuu IIK-1 mo yramam

IToxka3zarenun n
KPUTEpUU

3HaTh

YMmernb

Baanern

O1inuHo (BLICOKHIA
YPOBEHbB)

3HaeT rIyooKo
TEOPETUUECKUE U
PKCIIEPUMEHTAJIBHBIE
METOJBI M CPENICTBA
MOJICTTUPOBAHUS

MOXKET CaMOCTOSTEIILHO
BEIOpATH CpEeICTBA AJIS
[POBEICHHS
[BBIYHCIIUTCIIBHOT'O
PDKCIIEpPUMEHTA

croco0eH 000CHOBAHHO
BbIOMpATh TEOPETUUYECKUE
1 DKCIIEPUMEHTAJIbHBIE
METOJIbI U CPEJICTBA
MOICITMPOBAHUS

Xopomo (6a3oBblii

BHaeT ¢ 3aMeYaHUAMU
TEOPETUUECKUE U

MOYXKET CaMOCTOSTEIILHO
BEIOpATH CpeICTBA AJIS

C 3aMeYaHHUsIMU CTIOCOOEH
00OCHOBAaHHO BBHIOMPATH
TEOPETUICCKHE U

PKCIIEPUMEHTANIBHBIE [[IPOBEACHUS KCLIODIMCH TATBHEIC
YPOBeHb) METOJIbI H CPEJICTBA  [BBIYMCIMTENBHOIO p
METO/BbI U CPEICTBA
MOICITHPOBAHMIS PKCIIEPUMEHTA
p MOJEJIIMPOBAHUS

meer ToMBKO TIpH PAMOM ToJIBKO IpU IPSIMOM

[IpEeACTaBICHHUE O HAGTIOICHIH MOKET HA0II0/IEHNHU CIOCO0eH
Y10B1€TBOPUTEIBHO [TCOPETUUECKUX U BLIOMpPATh CPeICTBA J1Is BHIOMPATH TEOPETUUECKUE

(moporoBelii ypoBeHb) PKCIIEPUMEHTAIBHBIX [IPOBEACHHS 1 SKCIIEPUMEHTATLHBIC
MeTo/IaX U cpecTBax (BRI IHCIUTEIBHOTO METOJIbI M CPE/ICTBA
KCIIEPUMEHT
MOJISITUPOBAHUS PKCHCPHMCHTA MOJICITUPOBAHUS
o Komnerenuus IMK-2
IIK-2: cnocobHOCT,  pa3pabarbiBaTh  A(OPEKTUBHBICE  AJITOPUTMBI  PEIICHHS

c(OpMYITMPOBAHHBIX 3a/la4 C HCIOJIH30BAHUEM COBPEMEHHBIX SI3BIKOB MPOTPAMMHPOBAHUS U
obecreunBaTh UX MPOTPAMMHYIO peaTn3alluio.

Hnst hopMupoBaHHUs KOMIIETCHIIMM HEOOXOAWMO OCYIIECTBUTH PsI JTAaroB. OTambl
dbopMUpOBaHUS KOMIIETEHIIMH, MPUMEHSIEMbIE Al ATOr0 BUIBl 3aHSITHN, U HCIOIb3yeMbIE
CpeICTBa OILIGHUBAHMS TMpencTaBieHbl B Tabim. 9. OOmpe XapakTEepUCTHKH IOKa3aTeneil u
KpUTEPUEB OIICHUBAHMS KOMIIETEHIIMU Ha BCEX 3Tarax npuBeaeHb! B Tabm. 10.

Tadoauua 9 — Iransl popmupoBanust komnereHuun IK-2 u ucnosn3yembie cpeacTaa

OLlCHUBAHMUS
¢ Cocras 3HaTh YmMmerns Baanern
HaBbIKaMH
J3BIK paszpabaThIBaTh MpOrpaMMHOM
Conep:xanue s PeKTUBHBIE peanu3aim
MpOrpaMMHUPOBAHU
3TANoOB AJTOPUTMBI PEIICHUS AJTOPUTMOB PEIICHUS

cucremsl MatLab

3aaa4

3a1a4 B CUCTEMC

MatLab
Bubl 3aHsTHIL | 113, JIP; e I3, JIP; e I3, JIP;
e CPC e CPC e CPC
Henoawaye- | o0 1o 1IP, KP, 113, orger o JIP, KP, U3, | oruer o JIP, KP, U3,
MBIe CpEACTBA | s o 13 O
OIlCHUBAHUA
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Tabéauua 10 — O01mue xapakTepUCTUKHU NMOKAa3aTeseil 1 KpUTepHeB OLeHUBAHUS
komnerenuuu IK-2 no stranam

IToxka3zarenun u

YPOBEHB)

Or1auuno (BbICOKHIT

3HaeT riry0oKo A3BIK
[IPOrPAMMHUPOBAHUSA
cucremsl MatLab

HaMEUEHHOMY TUIaHY
pasp a0aThIBaThH
QJITOPUTMBI PELICHUS
3agaqd

3HATL YMeThb Baagern
KpUTEepHUH
OOecrieunBaeT
[YMeeT 4eTko U SICHO 1o [IPOrPaMMHYTO

[pealTn3alfio aITOPUTMOB
[pEeIICHUS 3a/1a4, TPOBOIUT
AHATN3 MPABUIBHOCTH
[PEIICHUS U UCTIPABIISET
OIITNOKHK

C 3aMCUYaHHUAMU

(moporoBbIii ypoBeHb)

[IPOrpaMMHPOBAHHSI
cuctemsl MatLab

3a]1a4 TOJIBKO IIPU TIPSIMOM
HAOJIIOCHUU

3HAET MOBEPXHOCTHO obecreunBaet
. Vmeer pa3pabaThiBaTh [POTPaMMHYIO
Xopomo (0a30Bblii  [13bIK
QIITOPUTMBI PEIICHHS [peaTM3aIHIO aJITOPUTMOB
YPOBeHb) (IPOTPAMMUPOBAHUI |35 10y ¢ sameuanmsvu peleHs 3a1a4, HE JeacT
cucremsr MatlLab BBIBOJIOB O MPABIIBHOCTH
caTn3aluu
TobpKO TPU IPSIMOM
3HAET MOBEPXHOCTHO [MoKeT pa3pabarsIBaTh HAOJIIOJEHUN
Y10BJIETBOPUTEIBHO [S3BIK QIITOPUTMBI PELICHHS oOecrieunBaeT

[POrPaMMHYIO
peann3aluio aJropuTMOB
pemenus 3agad MathCad

Komnerennus IIK-4

IK-4. cnocoOHOCTh K OPraHU3aliuK ¥ TPOBEJACHHUIO SKCIIEPUMEHTAIBHBIX UCCIEIOBAHUI
C MIPUMEHEHHUEM COBPEMEHHBIX CPEACTB U METOJIOB.

Jnst popmMupoBaHUS KOMIETEHIIMM HEOOXOJUMO OCYIIECTBUTH PSJI ITAMOB. Tarlbl
dbopMHUpPOBaHUS KOMIIETEHIIUU, MPUMEHSEMbIC JUIsi 3TOTO BBl 3aHATHH, M HCIOJb3yeMble
Cpe/IcTBa OIlEHWBAaHMS TpeacTaBieHbl B Tabna. 11. OOmme XapakTEpHCTHKW TMOKa3aTeiaed u
KPUTEPHUEB OIICHUBAHMS KOMITETCHIIMN Ha BCEX dTaIax MpUBeeHBI B Tab. 12.

Tadoauua 11 — Iransl popmupoBanusi komnereHunu [K-4 u ucnoab3yembie cpeacTaa

OLICHUBAHUSA
e Cocras 3HaTh YmMmern Baanern
Co3naBaTh MOJIEIN U MeToaukoun
3a/1aBaTh MapaMeTpPhl MMHTAILIMOHHOTO
METOAMKY IMPOBEICHUS
Conep:xanue MOJICJIMPOBAHUS B MOJICTTUPOBAHUS B
BBIYHCIIUTEILHOTO
TanoB KCIIEDHMEHTA CHCTEMAX CHCTEMAX
p MatLab/Simulink u MatLab/Simulink u
OrCad OrCad
T — I13, JIP; e [I3, JIP; e [I3, JIP;
A e CPC e CPC e CPC
Hcnoan3ye- otuert 1o JIP, I3 otuet no JIP, 113 otuet o JIP, U3
Mble cpeacrBa | otBeThl Ha I3, 3ammura | orBersl Ha [13, 3ammra | OTBETHI Ha 113,
OLICHUBAHUSA JIP, 13 JIP, 13 samura JIP, 13
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Tadauna 12 — O6ume xapakTepucTUKH MOKa3aTelell H KPUTePUEB OlleHUBAHUS
rkomuerenuuu IIK-4 o yramam

IToxa3zarenu n
3HaTh YMmethb Baagern
KPUTEpUU
[I1anupyeT ¥ IPOBOIUT
MoskeT CaMOCTOSITEIBLHO Py P o
BLIUMCIIUTENLHBIH
CO3/1aBaTh MOJICIH,
SHaet ryboko 0OOCHOBBIBAET BHIOOP PRCTICPUNISHT B CHCTOMAX
.. [MeToaMKY MatLab/Simulink u OrCad
Otauuno (BbICOKMIt [apaMeTpoB U METOJIOB
OBEHD) [POBCACHITA MOJIETUPOBAHUS B CAMOCTOATEIILHO,
yp BEITHCIHTC/IBHOTO p QHAJIU3UPYET MOJIYYECHHBIE
PKCIICPUMCHTA CHCTGMS/X link PE3YIILTATHI U IPUHUMAET
MatLab/Simulink u
eIeHNE O X0JIe
OrCad P
PKCIIEPUMEHTA
BHAET ¢ 3aMEeUYaHUIMHU M
0)KET CAMOCTOSTEIILHO
., [MCTOAHK C 3aME€YaHUSIMM IIPOBOJIUT
Xopomo (6a3oBblii y CcO3/1aBaTh MOJEIN U POBOJ
) [IpOBEICHUS S AZIABATE TIAPAMETPEL BLIYMCIIUTENLHBIH
YPOBEHD DKCIIEPUMEHT
BEIYHCIIUNTCIILHOTO MOJIETHPOBAHHS 1Y
PKCIIEpUMEHTA
3HACT IOBEPXHOCTHO [TO/IHKO IPH HPIMOM TobKo MpH IpAMOM
METOINK HAOJIIOIEHUU MOYKET
Y10B1€TBOPUTEIBLHO y a HAOJIFOICHUH TIPOBOJIUT
& [IpOBEACHUS cO3/1aBaTh MOJEIN U A~
(HOPOFOBM" ypOBem)) BEIYHCIIUTEIILHOTO 3a/1aBaTh IIapaMCTPhL
PKCIIEPUMEHTA MOJICTUPOBAHUSA PHCTICPHMEHT
. Komnerennusa I[ICK-1

ICK-1: cmocoOHOCTh CaMOCTOSITENIBHO — pa3padaThiBaTh  MOJIENH  HCCIIETYyEeMBIX
IIPOLIECCOB, ANEKTPOHHONW KOMIIOHEHTHOM 0a3bl, IPUOOPOB U YCTPOUCTB AIEKTPOHHOW TEXHUKH.

Jnst popmMupoBaHUS KOMIETEHIIMM HEOOXOJMMO OCYIIECTBUTH PSJI ITAloOB. Tallbl
GbopMHUpPOBaHUS KOMIIETEHIIUU, MPUMEHSEMbIE JUIsi 3TOTO0 BBl 3aHATHH, M HCIOJb3yeMble
Cpe/IcTBa OIlEHWBAaHMS TMpeacTaBieHbl B Tabna. 13. OOmme XapaKTEepHCTHKW TOKa3aTeiaed u
KPUTEPHUEB OIIEHUBAHMS KOMIIETEHIIMU HA BCEX ATarax MpuBe/IeHbI B Ta0i. 14.

Tadoauua 13 — Iranbl popmupoBanusi komnereHunu [K-4 u ucnoab3yemble cpeacTaa

OLICHNMBAHUSA
e Cocras 3HATL YMmeth Baagern
cO3/1aBaTh MOJIENU
. croco0amMu co3IaHus
MOJIEI OCHOBHBIX YCTPOHCTB B CHCTCMaXx MOJIEJIEN HOBBIX
Conep:xanue SJIEMEHTOB Matlab/Simulink m JJIEMEHTOB B
Aaep OrCad s
ITANOB AIEKTPOTEXHUKH H A — cucreMax
AIIEKTPOHUKHU S —— MatLab/Simulink u
P OrCad
MPOIIECCOB
Bkl 3aHsTHil o II3,JIP; o [I3,JIP; o [I3,JIP;
A e CPC e CPC e CPC
Hcnoan3ye- otuet 110 JIP, 13 otuer 1o JIP, 3 otuer 1o JIP, 3
Mble cpeacTBa orBeTrhl Ha II3, 3ammra | orBeThI Ha I3, 3ammTa | OTBETHI Ha I13,
OLICHUBAHUSA JIP, 13 JIP, 3 samura JIP, U3
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Ta6nauna 14 — O6mme xapakTepucTUKH NOKa3aTesell H KPUTepueB OlleHUBAHUS
komnerenuuu [ICK-1 no s3ranam

IToxka3zarenun n

3HaTh YMmernb Baangern
KpUTEepHUH

CO3JaeT MOJIENHN
YCTPOMCTB B CUCTEMAX

3HaeT Spl ce-Moaenu MatLab/Simulink u
OtimuHo (BeIcokHii [moynpoBoaunkoBbix [OrCad s uccienoBanust

Crioco0aMu co3gaHus
MOJICIIEH HOBBIX
JIEMEHTOB B CHCTEMax
MatLab/Simulink u

OBEHb [prOOpPOB U UX PIICKTPOMArdUTHBIX
yp ) prbop p OrCad, MoskeT MpOBEPHUTH
apaMeTpPbI [IPOLECCOB, OLICHUBAET
[MPaBUJILHOCTh MOJIETHU U
[MPaBUILHOCTH PaOOTHI
o BBITIOJIHUTH I0PaOOTKY
MoIeIIed
NMmeer Cosmaer Moaenu

CTPOUCTB B CUCTEMAX MOXCT COSAATE MOJCIIB
[peCTaBIEHUE O ?\]/I air:)Lab /Simulink i HOBOTO 2JIEMEHTAa B (JopMe

Xopoo (0a3oBblii .
Spi ce-moaensix CXEMBbI 3aMeIIICHUSI

YPOBEHbD) OrCad nnst uccnenoBanus
[10JTYTIPOBOTHUKOBBIX cuctemax
IpuOOpOB PJICKTPOMATHUTHRIX MatLab/Simulink n OrCad
puoop [IPOLIECCOB
[Tox HaGmoeHueM TONBKO IPH IPAMOM

Monenu naccuBHpix  |cO03AACT MOZICIH HAOIIOIEHUA MOXKET
YCTPOWCTB B CHCTEMax

Y10BIETBOPUTEIBHO [PIIEMEHTOB MatL ab/Simulink u CO31aTh MO/IENIb HOBOT'O
(moporoBblii ypoBeHb) PICKTPHUYECKUX OrCad st ncenenoanus ['EMEHTa B dbopme cxembl

nernei > IIEKTPOMArHUTHBIX 3aMellleHNUs B CUCTEMAaX
HpOI_[eCCOB M atLab/S' mU| | nk nu Orcad

3. Tumnosblie KOHTPOJIBHBIC 3aIaHUA

JInst peanu3alvy  BBIIETIEPEUMCIICHHBIX 3a7ad OOYYeHHUS! HCIOJIB3YIOTCS CIEAYIOIIHe
MaTepuaIbl:

3.1. KoHTpoabHbIE padOThI
3.1.1. TloHATHITHO ONpENEeNIUTENBHBIN anmapar B 00JIACTH MOICIHPOBAHUS

YCTPOMCTB, CUCTEM U TEXHOJIOTH AJIEKTPOHUKH, MUKPO- ¥ HAHODJIEKTPOHHKH

(cm. IMpunoxenne 1).

3.2. Tembl 1a0OpaTOPHBIX PadoT
3.2.1. UccnenoBanue BIMSIHUAS METOJIOB M TApaMETPOB MOJICIIUPOBAHUS Ha aJICKBATHOCTb
KOMITBIOTEPHBIX MOJIEIeH
3.2.2. ViccnenoBanue mporiecca MOACIMPOBAHUS AICKTPUUECKUX METIel U YCTPOUCTB
sreKTpoHuKH B mporpamme PSpice CATIP OrCAD
3.2.3. UccnenoBanue ciocoOOB cO3AaHUsI MOJIENIEH 3JIeMEHTHO-Y37I0BOM 0a3bl B CHCTEMax
MO/JICITUPOBAHUS
3.2.4. ViccnenoBaHre METOJIOB HICHTU(DUKAIIMN MOJIEIICH

3.3. Tembl npaKkTHYECKUX 3aHATHIA
3.3.1. BBoaHoe 3aHsATHE
3.3.2. HccnenoBanue METOIOB CXEMOTEXHUYECKOTO M (DYHKIIHOHAIILHOTO MOJICITUPOBAHUS

3.3.3. Peanu3arus Meroa MHOroBapuaHTHoro ananusa B Matlab/Simulink
3.3.4. Paspabotka BupTyansHOU taboparopuu B Matlab/Simulink
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3.3.5. Konrponbnas padora. [IoHATHIIHO ONpeenTeNbHbIN anmnapaT B 001acTu
MOJIETTUPOBAHUSI YCTPOMCTB, CUCTEM U TEXHOJIOTHIA AJICKTPOHUKH, MUKPO-

HAHOYJICKTPOHUKH
3.3.6. 3ammra 131

3.4. Tlpumepsl TeM HHAHBHIYAJbHBIX JOMAIIHHUX 32 aHUI
3.4.1. UudpopmanmoHHO-(HU3NIECKOE MOICITUPOBAHNE YIIPABISIEMOT'O BBINPSIMUTEIISI B CUCTEME

MatL alb/Simulink.

3.4.2. AHamuUTHYECKOE MOJICITHMPOBAHKE DIICKTPHUUECKOMN [IEMH METOIOM ePEMEHHBIX
cocrosiauii B cucreme MathCad.
3.4.3. OnTuMu3aIms IEKTPOMarHuTHOTO 3eMeHTa B cucteme MathCad.

3.5. Tembl 1j1s1 CaMOCTOSITEILHOM PadoOTHI

VYriryOneHHoe u3ydeHre JSKIIMOHHOTO MaTepuaia rno yaeOHOMY TOCOOHIO.

3.6. KoHTpoJbHBIE BONPOCHI
TeopeTuueckue BONPOCHI

1. OOmiast XxapakTeprCTUKa MaTEeMaTHYECKOTO MOJICIIMPOBAHMS KaK METOJa MO3HAHUS —
NEPEYHCIIUTh METO/IbI TO3HAHUS, JaTh ONPEACICHHS MOHITHIM «MOJICTb» U «MOICTUPOBAHHE,
«MaTeMaTU4eCKas MOJIEIbY», «<MaTEMAaTHIECKOE MOJICITUPOBAHHE.

2. CriocoObl MaTeMaTUYeCKOro MOJICIIMPOBAHUS, MPUMEHSEMbIC TPU MOJECIUPOBAHUH
YCTPOWCTB, CUCTEM U TEXHOJIOTHH JICKTPOHUKH U MHUKPOAJICKTPOHUKH — IEPEUNCITATE, TAUTE UX
OOIIY0 XapaKTEPUCTHKY, MOSCHUTE OTIUYHSI.

3. O0mras xapakTeprcTUKa CUCTEMHOTO OJIX0/]a B HAYYHBIX UCCIICIOBAHUSIX — MTOSICHUTh
TEPMHHBI «CUCTEMa», KCHCTEMHBIN TTOIXOI».

4. Dranbkl MaTEeMaTUYECKOTO MOJCIHPOBAHHUS — IEPEYHCIUTh W TMOSICHUTH OCHOBHBIC
3Tambl Mporecca.

5. TpeGoBanwus, IPEABIBISIEMbIE K MOJICIISIM — IIEPSUUCIIUTh U TTOSICHUTD.

6. IlpuMeHeHHE METOJOB YHCICHHOIO M aHAIMTHYECKOTO MOJCIHPOBAHUS IIPH
MOJICIIMPOBAHUM YCTPOWCTB, CHUCTEM W TEXHOJOTHHA AJIEKTPOHUKA M MHUKPOIICKTPOHUKUA —
HOSICHUTh OTJIMYMSI YHUCIICHHOTO W aHAJIMTUYECKOTO MOJCIMPOBAHMUs, paccka3arb 00 00yacTsx
NPUMEHCHHS.

7. UucrneHHble METOIbl HMHTETPUPOBAHMS, HCIONB3YIOIIUECS TPU  PEIICHUU
OOBIKHOBEHHBIX UG GEPEHITNATBHBIX YPaBHEHUH — TOSCHUTE TEPMHHBI. SIBHBI W HESBHBIN
METOJl, OJHOIIATOBBI W MHOTOIIATOBBI METOJ; MNPHUBEIUTE MPUMEPhl MATEMaTHYCCKHUX
MOJIENIEH CXeM WHTETPUPOBAHUS ITUX METOIOB.

8. [aiite o0OmIyl0 XapakTEpPUCTUKY OKCTPEMANIbHBIX 3a/lad — OIpEJelICHHE,
MaTeMaTHYEeCKas 3aIKCh, 3a71a4l Ha YCIOBHBIA U 0€3YCIIOBHBIH SKCTPEMYM.

9. IosicHUTe METOJMKY pEIICHHs SKCTPEMAJbHBIX 3a/1a4 U MecTo TeopeMbl depma npu
pellieHHH JaHHOTO Kiacca 3aaad. [lepeunciuTe HEOOXOIMMBIE M JTOCTATOYHBIC YCIIOBHSI
IKCTPEMyMa.

10. Maremaruveckue METOJBI PEIICHHUS 3a7adydl WACHTUPHKAIMH — CHOPMYIHPYHTE
3aja4y WACHTU(HKALUK, HA30BHTE METOJbI HICHTU(PHKALWM, TOSCHUTE OCHOBHBIC O3TaIlbl
METO/Ia MAaKCUMAITLHOTO TIPAB/IONIOI00US TIPU HICHTH(PHUKAIINN TUHAMHYECKUX CUCTEM.

2. [IpakTHyeckue 3a1aHus

1. Pemmuth 3amady CXEMOTEXHMYECKOTO MOJCITUPOBAHHS BO BPEMEHHOW OO0JIACTH
tpexdasznoro Bempsmutens (mpoussonbHoro) B Matlab/Simulink. Obecnieunts Bu3yanmu3anuio
MTHOBEHHBIX M JCHWCTBYIOIIMX 3HAYCHHUH TOKOB M HANpPsHKEHUH (IIPOM3BOJIBHBIX) B BHIC
BPEMEHHBIX TUarpaMM B PEXKHUME OJTHOBAPUAHTHOTO aHAJIN3A.

2. PemuTh 3amady CXEMOTEXHHYECKOTO MOJICIUPOBAHHMS BO BPEMEHHOW OOJIACTH
onHo(dasznoro Beimpsmutens (mpousBosbHoro) B OrCAD. OGecrneunTh BH3yalH3allio TOKOB,
HAINPsHKCHUH ¥ MOIIHOCTEH Ha pa3HbIX TpaduKax B BHJIC BPEMEHHBIX JHATPAMM.
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3. Pemute  3amadyy  (QyHKOMOHATBHOTO  JHOO (yHKIIMOHAJIBHO-JIOTMYECKOTO
MOJICTUPOBAHKsI BO BPEMEHHOW 00JACTH CXEMbI YIpPaBJICHUS WHBEPTOpPOM (MPOU3BOJBHBIM) B
Matlab/Simulink.

4. Pemith 3a7a4y CXEMOTEXHHYECKOTO MOJICIMPOBAHUS BO BPEMEHHOW o00JacTu
onHo(daszHoro Beimpsmutens (mpousBosibHoro) B Matlab/Simulink. O6ecnieunts BU3yan3anuio
BPEMEHHBIX TUarpaMM B PeXHME MHOTOBAPHAaHTHOTO aHAJIH3a.

5. B Matlab/Simulink co3nate HOByr0 OHONMOTEKY IMOJIB30BATENSI M BKIIOYHTH B HEE
HOBBIN OJIOK.

Mopnens  Onmoka  JO/DKHA — MPEACTaBIATH  COOOM  MOJENb  CHJIOBOW — YacTH
peoOpa3oBaTeILHOrO YCTPOCTBA (IPOU3BOIBHOTO).

[Mpu co3panuu Mojenu 6JI0Ka UCIIOB30BATh MEXaHU3M MOJICXeM (MaCKUPOBAHUS).

6. B Matlab/Simulink co3gate HOBYO OHOIMOTEKY IOJIB30BATENs M BKIOYHTH B HEE
HOBBIN OJIOK.

Mopenp 0650ka JOMKHA peaan30BbIBaTh pacdeT (GYyHKIHH (MPOU3BOJIBHOM) ¢
UCTIOJIb30BAaHUEM TPUTOHOMETPUYECKUX (YHKIMH W BO3BEICHHUS B CTemeHb. llokasarenb
CTETICHU JIOJKCH OBITh MapaMeTPOM MOJICIIH.

[Tpu cozmanum Mojenu OJI0Ka UCTIONB30BaTh MEXaHU3M S-(DYHKIIUH.

7. Co3nath 3jeMeHTapHylo (MPOCTEHINy0) BHPTYAIbHYIO JIAOOPATOPHUIO B CHCTEME
Matlab/Simulink  mms  wccnenoBanuss omHO(A3HOTO  BBIIPSAMHUTENS C  HCIOJIb30BAHHEM
KOHCTpYKTOpa uHTepdetica monb3oBatens. [[oScHUTE paboTy ¢ KOHCTPYKTOPOM HUHTEpdeiica.

8. PemmTh aHaNUTHYECKUM METOJOM 3aqady ONTUMH3AIMKA (DYHKIUH OJHOMH
MIEPEMEHHOIA.

JlaH HCTOYHHMK IIOCTOSIHHOTO HAampspKeHuss E ¢ BHYTPEHHMM CONPOTHBIICHHEM I,
paboTaroIIMii Ha aKTUBHYIO Harpy3ky R.

Ornpenenurb:

—PU KaKOM COTNPOTUBIICHUU HArpy3ku R Oyner mpoucxoauTh MaKCHMalbHas OTJada
MOIITHOCTH B HAarpy3Ky;

— KaKOB IPH 3TOM OyzeT K03()GUIIMEHT OJIe3HOTO ISHCTBUS.

9. PemnTh aHATUTUYECKUM METOJIOM 3324y ONTHMHU3ALINH.

OmnpenenuThb, IPU Kakux pazMepax aX b meyatHoi miaTel NpsIMOYTroOJbHON (OPMBI TIPH
TOM ke TuIomaan S= const ee mepumerp P Oyner MUHUMaIbHBIM?

10. HccnenoBaTh Ha SKCTPEMyM 3aJIaHHYIO B aHaJIMTUYCCKOM BHUAE (DYHKIMIO JBYX
nepeMeHHbIX. HaliTh ToukM JTOKalbHBIX AKCTpeMyMoB. [locTpouts rpaduk GyHKIMH. YKa3atb
Ha HEM TOYKH SKCTPEeMyMa.

Bun ¢pysakum: f (X) = X12 - 2X§ - 2X1X2 T X

11. PemnTh aHAIUTUUECKUM METOJIOM 33J1a4y ONTUMH3AIUH.

JlaH DJIEKTPOMArHUTHBIA 3JIEMEHT OpOHEBOTO THIIA,
BBITIOJIHCHHBIM ~ Ha  cepjeyHuke  Ttumopasmepa EFD,
[EHTPATBHBIA CTEPKEHb KOTOPOTO HMMeeT (opmy oBana ¢
pasmepamu moiyoceii @ u b.

Onpenenuth, TpPU KaKUX pa3Mepax I[EHTPATLHOTO
CTep)KHS MPH TEX e radapurax U MOUIHOCTH MarHHUTHOTO
DJIEMEHTA  CpeImHsAs JUIMHA  BUTKAa  KATYIIKH  Oyzaer
MUHUMAaIbHON?

12. Pemuth 3amauy uaeHTH(GHUKANN TuHAMIYECKor Moaenu (Bapuant 1)
13. Pemuth 3amauy uacHTH(GHUKAINN JHHAMHYECKOM Moaenu (Bapuant 2)
14. Pemuth 3amauy uaeHTH(GHUKAINN TUHAMHYECKOU Moenu (Bapuant 7)
15. Pemuth 3amauy uacHTHGHUKAINN TuHAMHYECKOM Moaenu (Bapuant 8)
16. Pemuth 3amauy uaeHTH(GHUKANN TuHAMIYECKor Moenu (Bapuant 9)
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4. MeToauyecKkne MaTepHuaIbl

18. 3aituenko T.H. Meroabl MaTeMaTHYECKOTO MOJICIHPOBaHUS: MeToaqudeckoe mocooue
M0 TPAKTHYECKUM 3aHSATHSIM M OpraHW3allMd CaMOCTOSITEJIbHON pPa0OThI ISl MarucTpoB
HanpaBienuss 210100 «OnekTpoHMka W HaHOANEKTpoHWKa». —Tomck:  Tomckwmii
rOCYJapCTBCHHBIN YHHBEPCUTET CHCTEM YIIpaBICHHUS M pamunodnekTponuku, 2011. — 59 c. (mus
npaktiuueckux 3aHsatuii [C. 5-58] u camocrosrensHOi padotel [C. 45-59]) Hocrtym:
http://ie.tusur.ru/docs/ztn/mmm_pr.rar

19. 3aituenko T.H. Meroabl MaTeMaTHYECKOTO MOJICIHPOBaHUS: MeToaudeckoe mocooue

o J1adOpaTOpHBIM 3aHATHAM s MaructpoB HampasieHuss 210100 — DnektpoHuka u
HAaHOYJIEKTPOHHKa». — Tomck: TOMCKHiIT TOCYIapCTBEHHBIH YHUBEPCUTET CUCTEM YIpaBICHHS U
pamuosnekTponukn, 2011. — 77 c¢. (mis naGoparopHbIX  3aHATHI)  JlocTym:

http://ietusur.ru/docs/ztn/mmm Ir.rar
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KOHTPOJIbHAA PABOTA 1

[Tpunoxenue 1

1. OrBerbTe Ha 7 BOIPOCOB W3 CIHCKA TEOPETHUYECKHUX BOIPOCOB B COOTBETCTBHM C
BapUaHTOM, BBIIAHHBIM IIPENOIaBaTEIEM.

Homep Bapuanta Homep Bonpoca
1 2 3 4 5 6 7
1 1 6 11 16 21 26 31
2 2 I 12 17 22 27 32
3 3 8 13 18 23 28 33
4 4 9 14 19 24 29 34
5 S 10 15 20 25 30 35
2. 3anucath MarpuyHo- " = - x %J@
TOMOJIOTHYECKYIO MOJIEb CXEMBI B METO/IE R3 R4 RS RS

MNEPEMCHHBIX COCTOAHHA.

dopMUpOBaHHE 0aJIJILHOM
OlleHKH
No Oran 3aaHus OreHka,
n/n OasIBI
1 Teopetnueckuii Borpoc 1 7
6as/Bompoc * 7
BOITPOCOB
2 TBopueckoe 3agaHue 3
Htoro 10
IIpumeyanue: [Tonb3oBatTbcs

MOYKHO TOJIBKO COOCTBEHHBIM KOHCHEKTOM.
IIpu oOpameHun K NEpPBOMCTOYHUKAM
OLIEHKa CHMJKaeTcs B 2 pasa.

MOJCIb», «MATEMATUYICCKOC MOACIIUNPOBAHULCY», KCUCTCMA».

o)

R4

5. R1

o)

R3

R2

R4

L

Cnucox TEOPETHYECCKUX BOITPOCOB

D R1

4. R1

]R4
E

R3

E() l ¢ L

O E

C

D RS

R4

ONls

R2

R4

R3

1 I[aﬁTe OMPCACIICHUEC IOHATHAM <«MOACIIL» U <MOIACIUPOBAHHULC?, «MATCMATHUYCCKaA

2. Jlaiite ompeseneHre TOHATHAM «MaTeMaTHUECKash MOJAETb» U «MaTeMaTHYeCKOe
MO/JICIUPOBAHUE», «CHCTEMA.
3. IlosicHUTE TEPMUH «CHCTEMA.
4. [TosicHUTE YTO TaKOE CUCTEMHBIH MOAX0/] B HAYYHBIX HCCIIEJOBAHUSAX.
5. K xakomy Kiaccy METOJI0B MO3HAHUSI OTHOCUTCSI MaTEMAaTHIECKOE MOICTTUPOBaHNUE?

6. HCpG'—II/ICJ'II/ITe H KPAaTKO MOACHUTC OCHOBHBIC KJIACCHI 3a1a4 MOACIIMPOBAHUA.
7. Ha3oBuTe OCHOBHBIE 3Talbl MPOIECCa MAaTEMAaTHYECKOTO MOJCIMPOBAHUS, JaiiTe HX
OOILIYI0 XapaKTEPUCTUKY.
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8. Ilepeuncnure TpeOOBaHMS, TPEABSIBISAEMBIE K MOJICIISIM.

9. IlosicHUTE TEPMUH «@JIeKBATHOCTh MOJIEITU».

10. IMosicauTe TEpMUH «POOACTHOCTH MOJICITH.

11. Yro Takoe «3HaKoBOe MojenMpoBaHue». JlaiiTe ero oOIIyl0 XapaKTepUCTUKY H
NPUBEIUTE IPUMEP 3HAKOBON MOJIEIH.

12. TlosicHUTE TEPMUH «UMHUTALMOHHOE MOJICIINPOBAHUE

13. TosicHuTE TEPMUH «HUCIEHHOE MOJEINPOBAHIE

14. TlosicHuTE TEPMUH «a@HATTUTHYECKOE MOJEIINPOBAHHE

15. [losicHuTE TEPMUH «HATYPHOE MOJIETUPOBAHUE

16. IosicHuTe TepMUH «pU3NIECKOE MOIECTUPOBAHUE

17. IlosicHuTE TEPMHUH «CXEMOTEXHUYECKOE MOIETUPOBAHUE

18. TosicauTe TepMUH «(pyHKINOHATIBHOE MOAECITUPOBAHUE>

19. TosicauTe TepMUH «(pyHKIHOHATHHO-JIOTHYECKOE MOICITHPOBAHUE.

20. ITosicHuTe TepMUH «(hU3UKO-TEXHOIOTNYECKOE MOACITUPOBAHUE.

21. [lpuBenute cxeMy KIacCH(PHUKAIMKA MBICIEHHOTO MojaeiaupoBanus. IloscHute
OTJIIMYUS MEXKAY KJIacCaMH.

22. IlpuBenure cxeMy KiaccHu(pUKalMU peaTbHOTO MOJAEIHpOoBaHus. [losicHUTe OTIHYMS
MEXy KJaccaMu.

23. [IpuBenure cxemy KiaccH(UKALMU MaTeMaTHYecKoro mojenupoBaHus. [loscHute
OTJIIMYUS MEXKAY KJIacCaMH.

24. [lpuBenure cxeMy Kiaccu(UKAUU CHMBOJIBHOTO MojenupoBanus. IloscHute
OTJIIMYUS MEXKAY KJIacCaMH.

25. TTosicHuTe TepMUH «(HU3UKO-TOTIOJIOTHYECKAsT MOJIEIb.

26. [TosicHuTE TEPMUH «@HAJIOTOBOE MOAEIHUPOBAHUE.

27. TlloscHure B YeM OTIMYME JETEPMHUHHUPOBAHHOTO M  CTOXAaCTHYECKOTO
MO/JICJINPOBAHUS.

28. JlaiiTe ornpeeneHus TO3HABAaTEILHOW MOJIENN U TiparMaTudeckoit moaenu. [loscaute
B YE€M HX OTJIMYHE.

29. NlaiiTe ompeneneHusi MOJEITH COCTaBa W MOJENU CTPYKTYphl. [losicHuTe B 4eM uX
OTJIIMYHE.

30. Uto Takoe Tomosioruieckasi MOJIeNb AIEKTPOHHOU cxeMbl ? K kakoMy Kitaccy mMoerneit
OHa MOXeT ObITh OTHECEHA.

31. [IpuBeanTe M MOSCHUTE KIACCH(PUKAIMIO MATEMATUYECKUX MOJIETICH MO XapakTepy
ypaBHeHM Mojienu. [IpuBennTe npumepsl Mojieneil TaHHbIX KJIacCOB.

32. [lpuBenuTe W MOACHUTE KIACCH(PUKALMIO MaTeMaTHUYECKUX MOJIENEl 10 MpPU3HAKY
yuyeTa HHepLUUOHHOCTHU. [IpuBenTe npuMepsl MojieNeil TaHHBIX KJIacCoB.

33. IlpuBeauTe W TOSACHUTE KIACCU(PUKAIIMIO MaTeMaTHUYECKUX Mojeneil mo ¢opme
npejcTaBieHus Mojenu. [IpuBennTte npumeps! TakuxX MoJenei.

34. TlpuBenute M MOSICHUTE KIACCH(PHUKALMIO MAaTEMaTHYECKUX MOJENeH MO CTEeleHU
neranu3anun (ypoBHI0 abctparupoBanusi). [IpuBequre mpuMepbl TAaKHX MOJEIEH.

35. [TosicHUTE YTO TaKO€ HETPEPHIBHBIE U AUCKPETHBIE MaTEMAaTUIECKHE MOJIEIIH.
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