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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. u3ydyeHue TEOPETUUECKUX OCHOB U IMPOTPAMMHBIX CPEACTB PEUICHUS 3a7ad MCCIEA0BaHus U
MPOEKTUPOBAHUS HJIEKTPOTEXHUUECKHUX U 3JECKTPOHHBIX YCTPOMCTB U CUCTEM, TPUOOPOB U TEXHOJIOTUI
SNEKTPOHUKH M HAHOXJIEKTpoHUKH (DuHD) c ucmonb3oBaHMEM METOJA0B MaTEMaTHUYECKOTO
MOJE€JIUPOBAHUS U COBPEMEHHBIX NPOTPAMMHBIX CPEACTB aHAJIUTHUYECKOTO M YUCIEHHOTO
MOJICJIMPOBAHHUS C 1I€JIbI0 BBIPAaOOTKM YMEHUI U HABBIKOB MX MCIOJB30BaHUS B NMPOecCHOHATbHON
NESATEIBHOCTH.

1.2. 3agauy AUCHUILIUHBI

1. copmupoBaTh 3HaHUS, YMEHUS, HABBIKA U KOMIIETEHIIMH, HEOOXOUMBIE JUIsl pEIICHUS 3a/1a4: —
MOJEIUPOBaHUS (PYHKIIMOHAIBHO CIOKHBIX YCTPOHCTB M CHUCTEM, B TOM 4YHCIIE pa3paboOTKu Mojelnei
HOBBIX AJIEMEHTOB; — ONTHUMAJIbHOTO MTPOEKTHUPOBAHUS; — ONITUMAJILHOTO YIPABIEHUS C UCIOJIb30BAHUEM
COBPEMEHHBIX IPOrPAMMHBIX CPEJICTB AHAIUTUYECKOTO U YUCIEHHOTO MOJeIUpoBanust B oonactu JuHO,
a TaKKe CMEXHBIX 00JIaCTAX HAYKU U TEXHUKH.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuuniunasl (Moayn).

Yacte Ostoka gucrmiind: O0g3aTebHas 4acTh.

Monyne quctumiui: Crienmanu3upoBanubiii Moaynb (hard skills — HS).

Nunexc qucuumiuasl: 51.0.02.01.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocob6en
IPECTABIIATh
COBPEMEHHYIO HAyYHYIO
KapTUHY MUPA,
BBISIBIISITD
€CTECTBEHHOHAYYHYIO
CYIIHOCTb MPoOJIeEM,
OTIPENIeNATh IYTH UX
peILIeHHS U OLIEHUBATD
3¢ (HEeKTUBHOCTH
CZeJIaHHOTO BBIOOpA

OIIK-1.1. 3naer
byHIaMEHTAIbHBIEC 3aKOHBI
[IPUPOABI, OCHOBBI
MAaTEMAaTU4YCCKOI' O
MOJICTTUPOBAHUS U 3aKOHBI
JIOTUKHU

3HAaeT OCHOBHBIE ITOHATHS B 00J1acTU
MOJEIIMPOBAHUS U MAaTEMAaTHYECKOTO
MOZEIIMPOBAHUs, OCHOBHBIE 3aKOHBI
JIIEKTPOTEXHUKH, KOTOPBIE JIEXKAT B OCHOBE
IIPUHIUIIA ACUCTBUS YCTPOUCTB 3JIEKTPOHUKU

OIIK-1.2. YmeeT BbIABIATH U
dbopMyIupoBaTh MPOOIEMBI U
MIPOTUBOpPEYHS Ha
€CTEeCTBEHHOHAYUYHOM YPOBHE,
bopMyIIHpOBaTh MTyTH UX
pelIeHus, IPUMEHATh
(bU3UYEeCKre 3aKOHBI U
MaTeMaTH4YeCKHe METOJIbI JIJIs
pelieHus 3aaau
TEOPETUUECKOTO U
MIPUKIIATHOTO XapaKTepa

yMEeT Ha OCHOBAHUHU 3aKOHOB
AIIEKTPOTEXEHUKHU U JIOTUKH BBISBIATH
MIPOTUBOPEYUS B MOJYUEHHBIX pe3yIbTaTax
MOJIETTUPOBAHUS YCTPOUCTB U CHCTEM
AIEKTPOHUKH, POPMYIUPOBATH MYTH UX
pelieHus

OIIK-1.3. Bnaneet HaBbIKAaMU
HCIOJIb30BaHUS CHCTEMHOI'O
MOAXO0Aa JIJIsl pelIeHHs 3a7au
npoUIbHON MPEIMETHOM
o0iractu

Brnaneetr HaBbIKaMM MCTIOJIb30BAHUS
CHUCTEMHOI'0 [TOJIX0/1a IIPY IOCTPOECHUNU
MOJIENIEN YCTPONCTB 3JEKTPOHUKH

OIIK-3. Cnocob6en
npuoOperats 1
UCTIOJIb30BaTh HOBYIO
UH(POPMALIMIO B CBOCH
IIpeIMETHOM 00J1aCcTH,
npeiarath HOBbIC UIEU
¥ TIOAXO/IBI K PEIICHHIO
MH)KEHEPHBIX 3a/1a4

OIIK-3.1. 3HaeT npuHLUIIBI
MOCTPOCHHS JIOKAJIBHBIX U
r7100AIBHBIX KOMITBIOTEPHBIX
cerel, OCHOBBI MIHTEepHET-
TEXHOJIOT U, THIIOBBIS
IpOIIeTypbl IPUMEHEHHUS
po0OJIeMHO-
OpPUEHTHUPOBAHHBIX
NPUKIIAJHBIX POrPAMMHBIX
CPE/CTB B AMCLUILUINHAX
po(heCcCHOHAILHOTO IUKJIA U
npodeccruoHanbHOH chepe
JeSITeTbHOCTH

3HaeT TUIOBBIE IPOLEAYPbI MOJIETUPOBAHUS
[IPY PELICHUH 33724 UCCIIECTOBAHUS
YCTPOMCTB

OIIK-3.2. Ymeer
UCTIOJIB30BaTh COBPEMEHHBIC
nH(OpMaAITMOHHBIC U
KOMITBIOTEPHBIE TEXHOJIOTHH,
CpeICTBa KOMMYHUKAIUH JUIsT
3¢ PEeKTUBHOTO MONCKA
nH(popMaIu U3 cBoeH
MpeAMETHOM 00J1acTH

YMeeT UCIoIb30BaTh COBPEMEHHBIE
WH(POPMAIIMOHHBIE U KOMITBIOTEPHBIE
TEXHOJIOTUH, CPEJICTBA KOMMYHUKAIUH JUIsI
s exTrBHOTO Morcka HHPOPMAITIH O
MOJIEIISX, UX TTapaMeTpax U mpuMepax
MO/JICIIMPOBAHUS YCTPOUCTB JICKTPOHUKH,
WHCTPYMEHTAIBHBIX CPEJICTBAX
MO/JICIIUPOBAHUS U IPOCKTHPOBAHUS

OIIK-3.3. Bimageer MmeTogamu
Hay4YHO-TEXHUYECKOTO
TBOPUYECTBA, CIIOCOOAMU
reHepaluu HOBBIX UIEH U
MOAXOA0B JIJISl PEILICHUS
npodeccHoHaNbHBIX 3a7a4

Brnaneet cnocobamu BeIOOpa MOAX0A U
MHCTPYMEHTAJIbHBIE CPECTBA IS PELLICHUS
3a]1a4 UCCIIEN0BAaHUA U IPOEKTUPOBAHUS
YCTPOMCTB 2JIEKTPOHUKH, MOKET IPUMEHSATH
TUIIOBBIE IPOLEAYPBI MOJIEIMPOBAHUS IPU
pELIEHNN 3a7]a4 UCCIIEI0OBaHUs YCTPOMCTB B
JUCLUIUTMHAX MPO(PECCHOHATBHOTO IIUKIIA U
npodeccHOHaIBHOM cepe eI TeTbHOCTH
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OIIK-4. Cnocoben OIIK-4.1. 3naer meTo/b! 3HaeT TeOPEeTUUECKHUE U YHCIEHHbIE METO/IbI,

pa3palaTeiBaTh U pacuera, IpOeKTUPOBaHUS, HCIOJIB3YIOLIUECS IPU MOJIEITUPOBAHUU

IPUMEHSITh KOHCTPYUPOBaHUS U YCTPOICTB 3JIEKTPOHUKH

crenualn3upoBaHHOE MOJICpPHU3AIUN 00BEKTOB

IPOrpaMMHO- npodeccuoHaTBLHON

MaTeMaTHYeCKoe JESITEIIBHOCTH C

oOecrieyeHue Jyist HCIIOJIb30BaHUEM CUCTEM

[IPOBECHUS ABTOMAaTU3UPOBAHHOTO

UCCIIEA0BAHUHN U [IPOCKTUPOBAHUS

pCUICHUsT MHKCHCPHBIX | OI1K-4.2. YMmeeT BoIOMpaTh  |yMeeT aHAIU3UPOBATh 33Jaud UCCIIEJOBAHUS

3a1a4 MaKeThI MMPUKIIaTHBIX Y IPOEKTUPOBAHUS YCTPOICTB CUIOBOU
MIporpamm il peueHus AIIEKTPOHUKH, BIOMPATh MAKEThl MPUKIAIHBIX
3aja4 npodeccuoHanbHON IIporpamM JUIsl pelIeHUs ITUX 3a7a4
JIEATETbHOCTH
OIIK-4.3. Bnraneer Biageer cucreMon MonenupoBaHus
COBPEMEHHBIMU Matlab/Simulink u OrCAD u moxeTt
IIPOrPaMMHBIMM CPEACTBAMU | IPUMEHSATH UX I PELIECHUS 3a1a4
MOJIETTUPOBaHUS, HCCJIEI0OBaHM MPOLIECCOB B yCTPOUCTBAX
IIPOEKTUPOBAHUSA U CUJIOBOH 2JIEKTPOHUKH, BIAIEET CUCTEMOM
KOHCTPYUPOBaHMsI 0OBEKTOB |aBTOMaTH3auu Beruuciennit MathCAD u
npodeccuoHaTbLHON MO’KET IPUMEHATD €€ JJIs PEeLeHUs 3a1a4
JESATEIBHOCTH HCCIJIEIOBaHMsI IPOLIECCOB

IMpodeccuonanbHbIe KOMIIETEHIIUH
4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,

BblJIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy 00y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mast TpyA0€MKOCTh AUCHHUIUIMHBI COCTABISAET 4 3a4eTHBIX equHUIL, 144 akageMHuecKUX 4acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JesATEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Ta6smna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUAM YU4SOHOM eI TeIbHOCTH

Bceero |CemecTpsl

Bupbl yueOHol nesTeIbHOCTH
qacoB |1 cemectp

KonrakTHas ayguropHasi pa6oTa o0y4alomuxcs ¢ npenojaaBarejeM, BCero 46 46
JIeKIIMOHHEBIE 3aHATUS 18 18
IIpaxkTHueckue 3aHATUS 12 12
JlaGopaTopHbie 3aHITHS 16 16
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 62 62
BHeayIMTOpHAasi padoTa 00y4aIMXcs ¢ npenoaaBaresieM, BCero
[ToaroToBka Kk KOHTPOJIBHOM paboTe 17 17
[ToaroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETA 11 11
[ToaroroBka K TECTUPOBAHUIO 15 15
Brinonuenue pacueTHoil / pacueTHO-rpaduueckoii paboTbl 9 9
[TonroroBka K BBICTYIIJICHUIO (JIOKIALY) 10 10
IToaroroBka u capaya JK3aMeHa 36 36
O0mas Tpy0eMKOCTh (B 4Yacax) 144 144
Oo6mas TpyroemMKkocTh (B 3.€.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
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5.1. Pa3nenn! (TeMbl) JUCUMIIIMHBI M BUIbI Y4e€0HOH 1eATeIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pas3fienaM (TeMaMm) W BUJaM y4eOHOH JesTeNbHOCTH MPUBEICHA B
tadiuue 5.1.
Ta0auia 5.1 — Pa3aensl (TeMbl) AMCHUIIMHBL U BUABI Y4COHOH €ITeIbHOCTH

Jlex. Cam. Bcero
[Tpak. | JIa0. dopMupyemsbie
HasBanus pasnenoB (Tem) IUCHUILIAHBL | 3aH., pab., | yacos (6e3
3aH., 4| pao. KOMITCTCHITH
q q JK3aMEHa)
1 cemecTp
1 Beenenue. MeTtoonorust pemeHus 2 2 - 5 9 OIIK-1, OIIK-4
WH)XCHEPHBIX M HAYYIHO-
HCCIIE0BATEIIbCKUX 3a1a4
2 MoaenupoBaHue CI0KHBIX 4 10 12 19 45 OIIK-3, OIIK-1,
TEXHUYECKUX YCTPOMCTB U CUCTEM OIIK-4
3 MogenupoBaHue KOMIIOHEHTOB U 4 - - 18 22 OIIK-3, OIIK-1
AIIEMEHTOB MHUKPO- U HAHODJIEKTPOHUKH
4 MeToanl ONTHUMAILHOTO 4 - - 8 12 OIIK-3, OIIK-1
MIPOEKTUPOBAHUS
5 MeToapl IJTaHUPOBAHUA dKCIIEpUMEHTa |4 - 4 12 20 OIIK-3, OIIK-1,
1 uAeHTU(UKAITUN MOIeTIeH OIIK-4
Hroro 3a cemectp |18 12 16 |62 108
Uroro |18 12 16 |62 108

5.2. Coaep:xanue pa3esoB (TeM) JTUCHUNIMHBI

Coneprkanne pa3nenoB (TeM) TUCHUTUIAHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B TabmIe 5.2.
Ta6muna 5.2 — Coxeprkanue pa3eaoB (TeM) TUCHHUIUIMHBI (B T.4. IO JCKITUSIM)
TpynoemkocTsb
(IeKIMOHHBIE
3aHATHSA), U

HasBanus paznenos (Tem) Coneprxanue pas3ienoB (Tem)
JUCHUITIINHBI JUCHUITIINHBI (B T.4. 110 HeKI_II/ISIM)

®opMupyemsle
KOMIIETCHIIUU

1 cemecTp

1 Beenenune. Metonosorus Meroaonorus noiay4eHus HayqHbIX 2 OIIK-1
pEIICHUS] UHKCHEPHBIX U PE3yNbTaTOB; 3a7]a41 aHAIN3A U
HAYYHO-HCCJIEIOBATEIbCKUX  |CHHTE3a B 00jacTu (pu3mKw,

3a1a4 €CTECTBO3HAHUS, TEXHUKH U
TEXHOJIOTHH; (JopMaTU3ays 3a1a4 1
METO/IbI PEIICHUS 3a]1a4; OCHOBHBIC
TUIIBl YPABHEHUH; S3bIKU OTICAHUS,
TEXHOJIOTHH M IPOTPAMMHBIEC
Cpe/CTBa pelieHus 3a/1a4

Utoro 2

2 MopaenupoBanue cloXHBIX | CocoObl MOACITMPOBAHUS 4 OI1K-3, OIIK-1
TEXHHYECKHUX YCTPOUCTB U TEXHUYECKHUX YCTPOUCTB U CHCTEM;
CHCTEM METOJ aHAJIOTHM, METOJT ITOJICXEM,
AHAJIUTHYECKUE U YUCIIEHHBIE METO/IBI
aHaIM3a MOJEJICH; CITOCOOBI
MMOCTPOCHHS MOJICIICH TEXHUYIECKHIX
YCTPOWCTB M CUCTEM; IPOIPAMMHBIE
CpencTBa KOMIBIOTEPHOTO
MOJICTMPOBAHUS JIJIS1 aHATUTHIECKOTO
Y YUCJICHHOTO MOJICJTUPOBAHMS

Hroro 4
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3 MopenupoBaHue
KOMITOHCHTOB U 3JICMCHTOB
MHKPO- 1 HAHO3JICKTPOHHUKHU

3asauu MOJEINPOBAHUSI IPUOOPOB U 4
texHosnoruit SuH3, npubopHo-
TEXHOJIOTHYECKOE MPOSKTUPOBAHUE U
MOJICTTUPOBAHUE; CTIOCOOBI
IIOCTPOEHUS MO/IeJIel MpuOOpoB
DuHD3; mpocreiiiive aHaTUTHYECKUE
MO/IESIU TEXHOJOTUYECKUX ITPOLIECCOB
Y METOJIbI X aHAJIN3a; IPOTPaMMHBIE
CpeACTBa KOMITBIOTEPHOTO
MO/IETUPOBaHUs IPUOOPOB U
TEXHOJIOIMUeCKUX nporeccoB DuHD

OIIK-3, OIIK-1

Hroro 4

4 MeToanl OITUMAIBLHOTO
MIPOEKTUPOBAHUS

DKCTpeMaJlbHbIE 33/1a4U U OCHOBBI 4
BapUalMOHHOI'O UCUUCIICHUS.
HeoOxoauMmele U JOCTATOYHbBIE
YCJIOBUS CYILLIECTBOBAaHUS IKCTpEMyMa
(byHKIUH 0JHOM U MHOTHX
MEPEMEHHBIX. METOABI U AITOPUTMBI
0e3ycrnoBHON onTUMU3AINHA. MeTO b
U aJITCOPUTMBI YCIIOBHOU
ONTUMU3ALUU. MeToAbl ONTUMM3ALINHU
B IPOrPaMMHBIX CPEACTBAX
MIPOEKTUPOBAHUS

OIIK-3, OIIK-1

Htoro 4

5 MeTopbl IJTaHUPOBAHUS
AKCIIEPUMEHTA U
UaeHTU(UKAITIN MoIeTel

OCHOBBI TEOpUH TUIAHUPOBAHUS 4
AKCIepuMeHTa. MeToasbl
UJIEeHTU(DHUKAIINS CTATUYECKUX U
ITUHAMHYECKUX MOJIeIei

OIIK-3, OIIK-1

Uroro 4

Hroro 3a cemectp 18

Hroro 18

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HanMmeHnoBaHue MpakTUYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Ta6ymma 5.3 — HauMeHoBaHMEe NMPaKTHYECKUX 3aHATHH (CEMHUHAPOB)

HazBanus pasnenos (tem)
JICTIATUTHHEI

HaumenoBanue npaktuyeckux | Tpyn1oeMKOCTb,
3aHATHH (CEMUHAPOB) q

dopmupyemble
KOMIIETEHIIU

1 cemecTp

1 Beenenue. Metogonorus
pelIeHUs] UHKEHEPHBIX U
HAy4YHO-UCCIIEA0BATEIIbCKUX
3a7a4

Bsenenue. Meronosorus 2
pelIeHUs] HKEHEPHBIX U HAYYHO-
HACCIIENOBATEILCKUX 3a0a4

OIIK-1, OIIK-4

Htoro 2
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2 MoaennpoBaHHUe CIOKHBIX UccnenoBanue MeTo10B 6 OIIK-3, OIIK-4
TEXHUYECKUX YCTPONCTB U CXEMOTEXHUYECKOTO U
CHUCTEM (YHKIIMOHAIEHOTO
MOJCIIUPOBAHUS
Peanmuzanusg metona 2 OIIK-3, OIIK-4
MHOTOBapHaHTHOTO aHAU3a B
Matlab/Simulink
3amuTa 31 2 OIIK-3, OIIK-4
Htoro 10
Hroro 3a cemectp 12
Hroro 12
5.4. JlabopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbIX paboT nmpuBeeHO B Tabmuie 5.4.
Tabymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT
HasBanus pasnenos Hammerosanme TaBopaTopHEX paboT TpynoemMKkocCTs, dopmupyembie
(TeM) AMCUUTIITMHBI q KOMIIETEHIINHI
1 cemecTp
2 MoaenupoBaHue Uccnenosanue BIUIHUSI METOIOB U 4 OIIK-3, OIIK-1,
CJIO’)KHBIX TEXHHMYECKUX |MIapaMeTPOB MOJICIUPOBAHUS Ha OIIK-4
YCTPOICTB U CUCTEM aJIeKBaTHOCTb KOMITbIOTEPHBIX
MoJeien
HccnenoBanue npouecca 4 OIIK-3, OIIK-1,
MOZEIIMPOBAHUS DJICKTPUYECKUX OIIK-4
LeNel U yCTPONCTB JIIEKTPOHUKU B
nporpamme PSpice CAITP OrCAD
HccnenoBanue Crmoco00OB CO3IaHuUs 4 OIIK-3, OIIK-1,
MOJIeJIeH 2JIEMEHTHO-Y3JI0BOM 0a3bl B OIIK-4
CHUCTEMaxX MOJICJIMPOBAHUS
Hroro 12
5 Metonasl HccnenoBanue MeTo10B 4 OIIK-3, OIIK-1,
[JIAHUPOBAHUSA uAeHTU(DHUKAIIIN MOIeNen OIIK-4
AKCIIEPUMEHTA U
uaeHTUGUKAIIH Hroro 4
MoJenen
Hroro 3a cemectp 16
Hroro 16

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.5. KypcoBoii npoekT / kypcoBasi pabora

5.6. CamocTosiTeqbHasi padoTa

Buaer caMmocTosTeNIbHOM paboOThL, TPYAOEMKOCTh M (POPMHUPYEMbIE KOMIIETEHIIMU TIPEICTABIICHBI B

Tabmuie 5.6.
Tabmuia 5.6 — Bujbl caMoCTOSITeNIEHOM pabOThI, TPYA0EMKOCTh B (popMHpyeMble KOMICTCHIIUN
Bunsl
HazBanwus pasnenos (Tem) . | Tpynoemkocts, | DopMHpyEMBIE
CaMOCTOSITEIILHOM @DopMBI KOHTPOJIS
JAUCHUITIIMHBI 9 KOMIICTCHIIN
paboThI
1 cemecTp
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1 Beenenue. Merononorus |IloaroroBka k 2 OIIK-1, KoHnTpossHas padora
pelIeHUs] HHKEHEPHBIX U KOHTPOJIBHOH paboTe OIIK-4
Hay4YHO-HUCCIEA0BATENILCKUX | [ToaroToBKa K 1 OIIK-1 JlaboparopHas padoTa
3a1a4 naboparopHoii padore,
HaITICaHHUE OTYeTa
IToaroToBka x 1 OIIK-1, TectupoBanue
TECTUPOBAHUIO OIIK-4
Brinonnenue 1 OIIK-1, Pacuernas / pacueTHo-
pacyeTHOM / pacYeTHO- OIIK-4 rpadudeckas padora
rpaduueckoit paboTh
Hroro 5
2 MopenupoBaHue [ToaroroBka k 3 OIIK-3, Konrponsnas padora
CJIO’KHBIX TEXHUYECKUX KOHTPOJILHOH paboTe OIIK-1
YCTPOJCTB U CUCTEM [ToaroroBka k 6 OIIK-3, JlaGopatopHas paboTa
nabopaTopHOU padore, OIIK-1,
HaluCaHUEe OTYETa OIIK-4
TlonroroBka k 2 OIIK-3, TectupoBanue
TECTUPOBAHUIO OIIK-4
Brimonenue 8 OIIK-3, Pacuernas / pacueTHO-
pacueTHoii / pacyeTHO- OIIK-4 rpaguyeckas pabora
rpaduueckoit paboThI
Uroro 19
3 MoaenupoBaHue IToaroroBka k 10 OIIK-3, BeicTynenue
KOMIIOHEHTOB U DJIEMEHTOB | BBICTYIUIEHHUIO OIIK-1 (moxmam) Ha 3aHATUU
MHUKPO- U HAHOAJIEKTPOHUKH | (IOKIAY)
IToaroroBka k 4 OIIK-3, KonTpoasHas padora
KOHTPOJIBHOH paboTe OIIK-1
IToaroToBka k 4 OIIK-3, TectupoBanue
TECTUPOBAHUIO OIIK-1
Hroro 18
4 Metonas! onrtuMmansHOoro  |[loaroroBka k 4 OIIK-3, KontponbHas padota
MPOEKTUPOBAHUS KOHTPOJIBHOH paboTe OIIK-1
TTonroroBka k 4 OIIK-3, TectupoBanue
TECTUPOBAHUIO OIIK-1
Hroro 8
5 Metonast mnanupoBanusi  |[loaroroska k 4 OIIK-3, KonTpomasHas padora
SKCIIEPUMEHTA U KOHTPOJILHOH paboTe OIIK-1
UIeHTHQUKAIMK MOJENEeH  |[JoaroToBKa K 4 OI1K-3, TecTupoBanue
TECTUPOBAHUIO OIIK-1,
OIIK-4
IToaroroska 4 OIIK-3, JlaboparopHas padoTa
nabopaTopHoii pabore, OIIK-1,
HaIMCaHUE OTYETa OIIK-4
Hroro 12
Hroro 3a cemecTp 62
TToaroroBka u cgaya 36 DK3aMeH
JK3aMeHa
Uroro 98

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX PH U3YUYEHUU TUCUMUIIMHBI,
U BH/0B YU4eOHOM 1esiTeJIbHOCTH

CooTBeTcTBUE KOMIETEHIUH, GOPMUPYEMBIX NMPU U3YyUYECHHHM AUCIUILINHBI, U BUJIOB y4eOHOM
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JeATEeTLHOCTH MPEICTAaBIICHO B TabymIie 5.7.

Ta6muma 5.7 — CooTBETCTBUE KOMIETEHIIUN, (DOPMUPYEMBIX TIPH U3YUECHUN TUCIUTIINHBI, U BUIOB

3aHATUI
Bubl yueOHOM nesTeIbHOCTH
dopmMmupyemeie
KOMITETCHIIHH Jlek. | Ilpak. | JIa6. | Cam. DopMBI KOHTPOJISA
3aH. | 3aH. | pab. | paO.

OIIK-1 + + + + | BoicTymuienue (noknan) Ha 3aHATHH, KOHTpOIbHAS
paborta, JJaboparopHas padota, Pacuetnas /
pacueTHO-rpaduyeckas padora, TectupoBanue,
DK3aMeH

OIIK-3 + + + + |BeicTyruienue (1okian) Ha 3aHATUU, KoHTpOoabHAs
pabota, JTaboparopuas pabora, PacueTHas /
pacuetHo-rpaduueckas padbora, TecTupoBanue,
DK3aMeH

OIIK-4 + + +  |KontponbHas padota, JlaboparopHas pabdora,
Pacuernas / pacueTHo-rpaduueckas padbora,
TectupoBanue, JxK3aMeH

6. PeiiTuHroBasi cucremMa /isi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs

6.1. banabHble oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t OpPM KOHTPOJISt IPECTABICHHI B Ta0uie 6.1.
Tab6nuua 6.1 — bambHbIE OLIEHKH

N . MaxkcumanbHbIN
MakcumanbHbld | MakcuMallbHBIN
6amn 3a mepuon | Beero 3a
DopMBbI KOHTPOJIS 6amn Ha 1-yto KT | OGamn 3a nepuon
mexnay 2KT u Ha | cemectp
¢ Hayasa cemectpa | Mexay 1KT u 2KT
KOHEI[ ceMecTpa
1 cemecTp
BricTynnenue (qokiian) Ha 0 0 10 10
3aHATUU
Kontponbnas pabota 0 0 10 10
Jlaboparopnas pabota 0 10 10 20
Pacuetnas / pacueTHo- 10 10 0 20
rpadudeckas pabora
TectupoBanue 0 0 10 10
DK3aMeH 30
HToro Makcumym 3a nepuos 10 20 40 100
Hapacratomum utorom 10 30 70 100
6.2. [lepecuer 0a/1J10B B OlIEHKH 32 TeKYIIMA KOHTPOJIb
[TepecueT 6amIoOB B OLIEHKH 32 TEKYIIUI KOHTPOIb MPECTaBICH B TabmuIe 6.2.
Tabnuia 6.2 — Ilepecuer 6aIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb
bannbl Ha naTy TEKyIIero KOHTPOIS Onenka

> 90% ot MakcuManbHOI cymMMbl OamoB Ha naty TK 5
Ot 70% 1o 89% oT MakcuManbHOI cymMMbI OaiioB Ha naty TK 4
Ot 60% 1o 69% ot MakcuMabHOM cyMMBI O6aIoB Ha naty TK 3
< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[TepecyeT cyMMBI 0aJIOB B TPATUIIMOHHYIO U MEXITYHAPOJIHYIO OIICHKY MPEJCTABICH B TaOIHUIEe

6.3.
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Tabmmma 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY

Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIIEIIHO CIAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTnM4HO) (3aYTEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1io)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpenctBenHo)
2 (HeyZI0BJIETBOPUTENHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (HeynoBrieTBOpUTENHHO)

7. YueOHO-MeTOANYecKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOoBHas IMTEpaTypa

1. Topnau, 6. A. Marematuueckoe mMoaenupoBaHue. Iloctpoenne Monaenei u 4MCICHHas
peanuzanus : yueOHoe nocodue s By30B / b. A. T'opnau, B. I'. IllaxoB. — CaunkTt-IlerepOypr : Jlans,
2022. — 292 c. [DnexTpoHHBIH pecypc]: — Pexum goctyna: https://e.lanbook.com/book/200447.

2. T'onyGeBa, H. B. MaTemaruueckoe MOJEIMPOBAHUE CUCTEM U MPOLIECCOB : yueOHOoe nocodue /
H. B. l'ony6eBa. — 2-e u3zn., crep. — Cankr-IletepOypr : Jlanb, 2021. — 192 c. [DnekTpoHHbIi pecypc]:
— Pexxum noctyna: https://e.lanbook.com/book/168961.

3. Ilerpos, M. H. MoaenupoBanre KOMIIOHEHTOB U 3JIEMEHTOB MHTETPAIbHBIX CXEM : yueOHoe
noco6ue s By3oB / M. H. Ilerpos, I'. B. I'ynkoB. — 2-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2021.
— 464 c. [DnexTpoHHBIi pecypc]: — Pexxum goctyna: https://e.lanbook.com/book/175507.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. IlerpoB M.H., I'ynkos I'.B. MoaennpoBanre KOMIIOHEHTOB U 3JIEMEHTOB MHTETPAJIbHBIX CXEM:
YuebHoe nmocodbue mist By30B. — CII6.: Jlanw, 2011. — 464 c. — ba3oBbIii yueOHUK, IS JICKITMOHHBIX
3aHsaTul. (Hanmnuue B oudmmoreke TYCVYP - 30 2k3.).

2. Matwmkua U.B. MonenupoBanue u Buszyanusamnusi cpeactBamu MATLAB ¢usuku
HaHOCTPYKTYp: YueOHoe mocobue 1iist By30B. — M.: TexHocdepa, 2011. — 168 c. (Hanuune B OnbIMOTEKE
TYCVYP - 15 3k3.).

3. PemernukoBa I'. H. MonenupoBanue cucteM: Yue6Hoe mocodue. — Tomck : TYCVYP, 2007. —
440 c. (mamnuue B oudmmuotexke TYCVYP - 70 3k3.).

4. JIesixonos, B. I1. Simulink 5/6/7: Camoyuutens : camoyuutens / B. I1. JIpsxoHoB. — MockBa :
JMK IIpecc, 2009. — 784 ¢. — Texcrt : a5ekTpoHHBIN // JIaHb : 31E€KTPOHHO-OUOINOTEUHAS CHCTEMA.
[DnexTponnsIit pecypc]: — Pexum gocryna: https://e.lanbook.com/book/1177 .

5. Hpsxonos, B. [1. MATLAB 7.*/R2006/R2007: CamoyuwuTeins : camoyuutens / B. I1. JIpsikoHOB.
— Mockaa : JIMK TIlpecc, 2009. — 768 c. — Tekcrt : anekTpoHHBIH // JIaHb : 37IeKTpOHHO-OMOIHOTEUHAS
cucreMa. [ IJeKTpoHHBIN pecypc|: — Pexxum moctyma: https://e.lanbook.com/book/1178.

6. Mypowmues, JI. FO. Martematuueckoe obecneuenue CAIIP : yuebnoe mocobue / 1. IO.
Mypomues, U. B. Tiopun. — 2-e uza. nepepad. u gon. — Cankr-IletepOypr : Jlans, 2021. — 464 c.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://e.lanbook.com/book/168620.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS

7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs
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https://e.lanbook.com/book/168620

1. 3aiiuenko T.H. MeToabl MaTeMaTHYECKOTO MOJEIUPOBaHUs: MeToaudeckoe mocodoue 1o
MPAKTUYECKUM 3aHATUSIM M OpPraHU3alMU CaMOCTOATEIbHOUW pabOThl JJIs MarucTpoB HalpaBlIeHUS
«DNEKTPOHUKA U HAHOAJEKTPOHHUKa». — ToMck: ToOMCKUI rocyaapCTBEHHbI YHUBEPCUTET CUCTEM
yIpaBJICHUS M paauod’eKTpoHuku, 2022. — 59 c¢. (nns npaktuueckux 3ausatui [C. 5-58] u
camocrtositenbHo paboTer [C. 45-59]) [DnexkrpoHHBIH pecypc]: — Pexum nocrtyma:
https://sdo.tusur.ru/pluginfile.php/359749/mod_resource/content/5/2022 %21%D0%9F%D0%A0%D0%
90%D0%9A%D0%A2%D0%98%D0%A7%D0%95%D0%A 1%D0%9A%D0%98%D0%95%20%D0%9
8%20%D0%A1%D0%90%D0%9C%D0%IE%D0%A 1%D0%A2%D0%IE%D0%AF%D0%A2%D0%9
5%D0%9B%D0%AC%D0%9D%D0%90%D0%AF.pdf.

2. 3attuenko T.H. MeToabl MaTeMaTHYECKOT0 MOJEIHPOBaHUs: MeToaudeckoe mocodoue 1o
71a00PATOPHBIM 3aHATHUSAM ISl MATUCTPOB HAIMpaBJICHUS "DJIEKTPOHUKA U HAHOAJIEKTpoHUKA". — Tomck:
TOMCKHUI TOCYTapCTBEHHBI YHUBEPCUTET CUCTEM YIPABICHUS U PAIHOINEKTpoHUKHU, 2022. — 77 c.
[OnexkTpOHHBIU pecypc]: — Pexum gocTyna:
https://sdo.tusur.ru/pluginfile.php/359750/mod_resource/content/11/2022 %21%D0%9B%D0%90%D0
%91%D0%9E%D0%A0%D0%90%D0%A2%D0%9IE%D0%A0%D0%9D%D0%AB%D0%95%20%D0
%A0%D0%90%D0%91%D0%9E%D0%A2%D0%AB.pdf.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMM 3710POBbsI 1 HHBAJIU/IOB

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl 111 CAMOCTOSTENILHON U ayAUTOPHOI pabOTHl 00yYaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M1 HHBAJIUOB MPEIOCTABIAIOTCA B opMax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSAM HUX 3[0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUHn NUCHUIIMHBI PEKOMEHAYETCS 00pamaTbCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuaibHO-TeXHHYECKOe H IPOrpaMMHoe o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaTbHBIX KOHCYJbTALUA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I yU4eOHOH rpymibl, 000pYJOBaHHAS JOCKOW U CTAHIAPTHOW yueOHOM
MeOenpio. IMEeroTCcst MylTbTUMEUITHOE 000pyI0BaHUE M YIEeOHO-HATIISAHBIC TTOCOOMS, 00SCIICUHBAIOIIIHE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

BeruncnurenbHas taboparopusi: yueOHast ayJUTOpHUs IS MIPOBEACHHS 3aHATUH MPAKTHYECKOTO
TUMAa, yueOHas ayJauTOpHUs JUIsl TIPOBEIICHUS 3aHATHN Ja0OPATOPHOTO THUIIA, y4eOHas ayJuTOpHUs IS
MPOBEJICHUS 3aHITHI CEMHHAPCKOTO TUIIA, TOMEIIEHHUE JJII KypCOBOTO MPOSKTUPOBAHUS (BBITIOTHEHUS
KypcoBbIX pabot); 634034, Tomckas obmnacte, T. ToMmck, Bepmmauna ynuna, n. 74, 2016 ayz.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- [lepconanpHbie KOMIBIOTEPHI (16 IT.);

- NnrepaktuBHas gocka — «Smart-board» DViT (1 mT.);

- Mynbstumenuitasiit npoexktop NEC (1 mit.);

- KomrutekT ciennanu3upoBaHHON yueOHOM MeOem;
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https://sdo.tusur.ru/pluginfile.php/359749/mod_resource/content/5/2022_%21%D0%9F%D0%A0%D0%90%D0%9A%D0%A2%D0%98%D0%A7%D0%95%D0%A1%D0%9A%D0%98%D0%95%20%D0%98%20%D0%A1%D0%90%D0%9C%D0%9E%D0%A1%D0%A2%D0%9E%D0%AF%D0%A2%D0%95%D0%9B%D0%AC%D0%9D%D0%90%D0%AF.pdf
https://sdo.tusur.ru/pluginfile.php/359749/mod_resource/content/5/2022_%21%D0%9F%D0%A0%D0%90%D0%9A%D0%A2%D0%98%D0%A7%D0%95%D0%A1%D0%9A%D0%98%D0%95%20%D0%98%20%D0%A1%D0%90%D0%9C%D0%9E%D0%A1%D0%A2%D0%9E%D0%AF%D0%A2%D0%95%D0%9B%D0%AC%D0%9D%D0%90%D0%AF.pdf
https://sdo.tusur.ru/pluginfile.php/359750/mod_resource/content/11/2022_%21%D0%9B%D0%90%D0%91%D0%9E%D0%A0%D0%90%D0%A2%D0%9E%D0%A0%D0%9D%D0%AB%D0%95%20%D0%A0%D0%90%D0%91%D0%9E%D0%A2%D0%AB.pdf
https://sdo.tusur.ru/pluginfile.php/359750/mod_resource/content/11/2022_%21%D0%9B%D0%90%D0%91%D0%9E%D0%A0%D0%90%D0%A2%D0%9E%D0%A0%D0%9D%D0%AB%D0%95%20%D0%A0%D0%90%D0%91%D0%9E%D0%A2%D0%AB.pdf
https://sdo.tusur.ru/pluginfile.php/359750/mod_resource/content/11/2022_%21%D0%9B%D0%90%D0%91%D0%9E%D0%A0%D0%90%D0%A2%D0%9E%D0%A0%D0%9D%D0%AB%D0%95%20%D0%A0%D0%90%D0%91%D0%9E%D0%A2%D0%AB.pdf
https://lib.tusur.ru/ru/resursy/bazy-dannyh

- Pabouee MecTo mpemnogaBaTels.
[IporpamMmMHOe oOecrieueHue:

- Adobe Acrobat Reader;

- LTspice 4;

- Mathworks Matlab;

- Mathworks Simulink 6.5;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpPHBIX padoT

BrruncnurensHas naboparopust: yueOHast ayJUTOpUs Ui MPOBEACHUS 3aHATUH MPAKTHUYECKOTO
TUMa, yueOHas ayauTOpus JUIsl MPOBEICHUS 3aHATUN 1a00OpAaTOPHOrO THUIA, yueOHas ayJuTopus s
MPOBECHUS 3aHATUIH CEMMHAPCKOTO TUIA, OMEIIEHHE JJI1 KypCOBOTO MPOEKTUPOBAHUS (BBHIIOTHEHUS
KypcoBbIX padot); 634034, Tomckas obnacts, r. ToMmck, Bepmmnauna ynuna, 1. 74, 2016 ayz.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- [lepconanpHble kKoMIbIOTEPHI (16 1IT.);

- NnrepaktuBHas gocka — «Smart-board» DViT (1 mT.);

- Mynbsrumenuitnsiii npoexktop NEC (1 mir.);

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- Adobe Acrobat Reader;

- LTspice 4;

- Mathworks Matlab;

- Mathworks Simulink 6.5;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-leCKOC H nMporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboOThl UCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE M0 apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBO€HME AUCUUILIMHBI JIMIIAMU ¢ OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI U MHBAJIUJAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJICTB 00YUEHUS OOILEro U CHeHUaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH amnmapaTypbl, MyJbTUMEIUNHBIX CPEICTB M JPYTHX TEXHHUUYECKHUX CPEJICTB
npuema/nepenaun yueoHoi HH(GOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENOAaBaHuUs
U1 00y4aroUUXCcs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaAHHE B
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JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOILHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YaIOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeAcTBa
npuema/nepeaayn yueOHoM nHGOpMaIMU B JOCTYHMHBIX opMax, MOOMIIBHON CUCTEMbI OOYyUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAMH U3yUeHUs!
JUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCIII/IHJ'IPIHOﬁ

KOMIIETCHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Ta6imma 9.1 — ®opMbI KOHTPOJIS M OLICHOYHBIC MATEPUATIBI

Hasparus pasnenos (Tem) PopmupyemEIe ®opmsbl koHTpoIs | OueHouynsie Marepuans (OM)
JUCLIUIUINHBI KOMIIETEHIINU

1 Beenenne. Merononorus OIIK-1, OIIK-4 |KonTponbHas [IpumepHBIil nepeyeHb

pELIeHUS UHKEHEPHBIX U pabora BapHaHTOB (3aaHUI)

HAy4YHO-HCCIIEI0BATEIbCKUX KOHTPOJIbHBIX paboT

3ama4 JlaGopaTopHas Tewmbl 1abopaTopHbIX PabOT
pabora
Pacuernas / [IpuMepHBIil epeyeHb
pacyeTHo- BApUAHTOB (3aJaHui) 1Jis
rpadudeckas pacueTHbBIX / pacyeTHO-
pabota rpaduueckux padbor
TecTtupoBanue [IpumepHBIil nepeueHb

TECTOBBIX 3aaHUI
OK3aMeH [lepeuenb sK3aMeHaIIMOHHbBIX
BOIIPOCOB

2 MopenupoBaHue CII0KHbIX OIIK-3, OIIK-1, [(KoHnTponbHas [IpuMepHBIil nepeyeHb

TEXHUYECKUX YCTPOUCTB U OIIK-4 pabota BAapUAHTOB (3aJjaHUI)

CUCTEM KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
Pacuernast / IIpuMepHBIil IepeyeHb
pacueTHo- BapHUaHTOB (3a1aHuil) 1is
rpaguyeckas pacyeTHbIX / pacueTHO-
pabota rpadudeckux padbot
TectupoBanue [IpuMepHBIil nepeyeHb

TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX
BOIIPOCOB
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BOITPOCOB

3 MonenupoBaHue OIIK-3, OIIK-1 |BeicTymenue [IpuMepHBIii IepeyeHs TeM
KOMIIOHEHTOB U 3JIEMEHTOB (toxnan) Ha JUISL BBICTYTIJICHUS (JIOKJIa1a)
MHUKpPO- U HAHOAJIEKTPOHUKHU 3aHATUU Ha 3aHITHH
KonTponbHas [IpuMepHBIii TIEpeYeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
4 MeTtoabl ONTUMAIIBHOTO OIIK-3, OIIK-1 |KonTposbHas [IpuMepHbIii IEpeUeHb
MIPOCKTUPOBAHUS pabora BapUaHTOB (3aaHui)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB
5 MeTopbl IJIaHUPOBAHUS OIIK-3, OIIK-1, |[KonTposbHas [IpumepHbIil nEepedyeHb
AKCIIEPUMEHTA U OIIK-4 pabora BapUaHTOB (3aJaHui)
uAeHTU(PUKAIIN MOIeNIel KOHTPOJIbHBIX PaboT
Jlaboparopuas Tembl 1a00paTOPHBIX padOT
pabota
TecTtupoBanue [IpuMmepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuenp IK3aMEeHALIMOHHBIX

Hlxana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHHUS 1O

JTHUCITUTUTNHE
®opmynupoBKa TpeOOBaHUH K cTeneHn C(OPMUPOBAHHOCTH
Ouenka bamner 32 OM MJIAaHUPYEMBIX Pe3yJIbTaTOB 00yUYeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBJIETBOPHUTEIBHO) | MAKCUMAJIBHOH | MM ()parMeHTapHbIe YMEHUH UITN HaBBIKOB WJIN
CYMMBI 0aJI0B 3HaHUS YaCTUYHO ¢bparMeHTapHble
OCBOEHHOE pUMEHEHNe
yMEHHue HaBBIKOB
3 ot 60% no o01me, HO He B LIEJIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBaHHBIC HO HE YCIEITHOE, HO HE
MaKCUMaJbHON 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOe
CYMMBI 0aJIoB OCYILIECTBIIIEMOE NpUMEHEHNE
yMEHHUE HaBBIKOB
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ot 70% no
89% ot
MaKCHUMaJILHOM
CyMMBI 0aJuIOB

4 (xopotio)

copMHpPOBaHHBIE,
HO COZIepIKallue
OTACJIbHBIC
POOJIEMBI 3HAHUS

B 1IEJIOM
YCIIEIIHOE, HO
cofieprKalnue
OTACJIBbHBIC
Ipo0OeIIbl yMEHue

B IIEJIOM
yCIICIIHOE, HO
coJiepKaIue
OTACJIBHBIC
poOebI
[IPUMEHECHUE
HaBBIKOB

>90% ot
MaKCHMaJIbHOM
CyMMBI 0aJIIoB

5 (OTJIMYHO)

chopMUpOBaHHBIC
CHCTEMaTHYECKHUE
3HAHUS

chopMHUpOBaHHOE
yYMEHHUE

YCIHEIIHOE U
CHUCTEMaTHYECKOe
MIpUMEHEHHE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

(HEyAOBIETBOPUTENBHO) | UJTU

2 He nmeet He0OXOIMMBIX IPEICTaBICHUN O IPOBEPSIEMOM MaTepHualie

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

IECUCTBUAX.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHE. O0yyaronuxcs 3HaeT
W3YYEHHBIHN 3JIEMEHT CO/ICPKAHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX

4 (xopor11o)

3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO)

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. Bompoc 1

1. ITogcHAT: ¥Tam

,E[OR'-.'!\IE'HTH}] QBAHHE MOIETH

MATEMATHIECHOTO

OdopriTeHne 3A98KH HA MOMEIHVEO MOIETE

MOTEMHPOBAHHT.

OnesEa aETVATEHOCTH MOTETH

L. FopuEpoRIHHS
TeXHHIeCKOIO 33aI3HHA Ha
MOTETHPOB3HHE

2 FopuEpoRaHHE
MATeMATHIecHOoH ModenH
3 Peamuzamus
MATeMATHIeCHOH MOoTeIH
5. TlpazTH9eckoe

HCIOOIRI0BAHHE MOIETH

HIIIGEEPLB AJERBATHOCTH H TOTHOCTH MOIETH

2. Bompoc 2

CornacoeaHa Ha noptane N2 61939

15




2 VCTOHYHBOCTE | AJSKBATHOCTE

OTHOCHTETBHO TR

MOTPEIEEOCTEH B HCXOTHBIX

JAHHEX — 3TO ... IIpogvETHEHOCTE
PodacTtrOCTE
VHHBEpPCATEHOCTE

FHOHOMHMHOCTE

3. Bompoc 3

3. 3a7aua cHHTea — 370 ... | OmpegenesHe HIMeHSHHHE BRMOIHED DapaMeIpPoE B 3ABHCHMOCTH OT
H3IMeHEHHH BHYTPEHEHX HITH EHEIIHHX NAPAMETPOE IPH H3BeCTHOH
NOCTOAEHOE CIPVETYpE

Co3gaHHe ONHCAHHA el He CVINECTEVHOIIETD TeXHHYECHOIO
O0BEKTA HA OCHOBE TpeDOB3HHH E BRINOTHEDM MApaMeTpaM MOpH
33JAHHEIN BHEIIHHY OapaMeTpax

OIpedeneHHe CTPVETYVPEL CHCTEME] H €2 MapaMeTPOR IVTEM aHATH3A
EX0OIHEL H SBOIHEL JAHHED JAHHOH CHCTEMEI

4. Bomnpoc 4

4. OITpeIcICHIA | aHaJIII3a

IoKas3areeil KaiuecTBa | CHHHTE3a

NICKTPHICCKIIX,
NICKTPOMATIHHTHBIX II
AICKTPOMEXAHITICCKITX
IIpoHeccoB 1 roKa3areieil
HCIIOIb30BaHIA YCTPOfICTB
I X 3JIEMEHTOB — 23TO
3ajgava ....

II:[CHTII(I)IIKE[HHII

5. Bompoc 5

5. Matemarnueckas MOJIeTh 00BEKTa HMEET BIIT: aHalImsa

dx (1)

CIIHTE3a

=al|xl(!)+a12x2(f) +b”H](!)

HICHTH( KA
Onpenenenne ayy, ayz, by — 310 3a1a4a .. ..

6. Bompoc 6

6. K TEOPETHYECKIM | AJredpa JOrHKH

MeToXaM, HCMOABSYIOIHIMCS | \feronpr MaTeMaTITYeCKOl (GH3HKI

npH (YHKIIIOHATBHO-

TTOTITIeCKOM Teoplm ABTOMATITICCROI'O YIIPpaBIICHIIA

MIPOEKTHPOBAHIIT Teopus m1(poBLIX ABTOMATOB
KOMITOHEHTOB 3J1€KTPOHHBIX
cpeacte HE oTHocsTcaTCH

7. Bompoc 7

7. Moze:b HCTOUHIKA SIEKTPOABILKYIIElt | mmiHeitHoT

CIUTBI HMITYJIBCHOI (OpMBI  SBISETCH -
CTaTHIECKOIL

CTOXACTHIECKOIT

JITHAMITIE CKOIT

8. Bompoc 8
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8. Spice-momens Tpamsucropa HE apnsercs. .. TIHAMITIECKOIT
L

HEIIHETTHOI

CTATHYECKOII

HHEPUHOHHOIT

_I\ s IL g
Ll Cu&} i
= e Ehe
B RE &k

=R

by ?
. ol BT S B
(/';"I * - l.’l:;—]m:l;" e
RE
frle.
E
s
9. Bompoc 9
9. Mozens BUaA; HeIHelTHOoIT
up= R ip toe R = flup) -
s HHEPIHOHHOIT
JIHaMITIeCKOIT
10. Bompoc 10
10. Moaens Buga JHHAMHIYECKOIT
i CTaTHYeCKOIl
{
)
T =ay x (N +ax, (1) +bu (7), CTOXACTHYECKOIT
a‘.xz 0 HeIIHeITHOIT
=@y x| (1) +ay x; (1) +byyuy (t), te(ty,T].
C IMOCTOAHHBIMII ]\'0'3(1]4]]11[lleH'['a_\III ABIIACTCH

9.1.2. IlepeyeHb IK3aMEeHANUOHHBIX BONIPOCOB

buner BkitogaeT 2 TeOpETUYECKUX BOIIPOCA M 1 IpakTUUECKOE 3aAaHHUE.

Teopernueckue BOPOCHI

1. O0Omas xapakTepUCTHKa MaTeMaTHYE€CKOTO MOJEIUPOBAHUS KaK METOJa MO3HAHUS —
MIEPEYUCIIUTh METOMBI II03HAHUS, AATh ONPEAEICHUS IIOHATUAM «MOJEIb» U «MOACIUPOBAHUEY,
«MaTEMaTUYECKast MOJEIbY, «MAaTEMAaTUYECKOE MOACIUPOBAHUEY.

2. CrocoObl MaTEMaTUYECKOTO MOJICIIMPOBAHUS, IPUMEHIEMbIE IPU MOJIEIIMPOBAHUU YCTPOMUCTB,
CUCTEM U TEXHOJIOTUH 3JIEKTPOHUKU U MUKPOIIEKTPOHUKH — NEPEUUCIINTE, TaliTe UX OOIIyIO
XapaKTEPUCTHUKY, IIOSICHUTE OTIUYHMSL.

3. O0mas XapakTepUCTUKAa CHCTEMHOTO IMOJXO0Ja B HAyYHBIX HMCCIEJOBAHUAX — IMOSCHUTH
TEPMUHBI «CUCTEMA», «CUCTEMHBIN ITOIXO0I».

4. Dranpl MaTeMaTUYECKOTO MOJEIUPOBAHUS — MEPEUYUCIUTh U MOSICHUTH OCHOBHBIE 3Tallbl
pouecca.

5. TpeboBanus, NpeabABIsSEMbIE K MOAEISAM — IIEPEUUCIIUTD U IOSICHUTD.

6. [IpuMeHEeHNE METOJOB YMCIEHHOIO U AHAJUTUYECKOI0 MOJIECIMPOBAHMS PU MOAECIUPOBAHUU
YCTPOUCTB, CUCTEM U TEXHOJIOTMH IEKTPOHUKU U MUKPODJIEKTPOHUKH — MOSCHUTDH OTJIMYUS YUCIEHHOIO
Y aHAJUTUYECKOT0 MOJEITUPOBAHUS, PACcCKa3aTh 00 00JaCcTAX MPUMEHEHHUS.

7. UucneHHblE METOABl MHTETPUPOBAHUS, UCIOIB3YIOUIUECS MPU PEIIeHUU OOBIKHOBEHHBIX
mupdepeHInaNIbHBIX YPaBHEHUN — MOSACHUTE TEPMHHBI: SIBHBII M HESBHBIA METOJ, OJHOIIATOBBIN U
MHOT'OLIArOBbIA METOJ; IPUBEAUTE NIPUMEPHI MATEMATUYECKUX MOJEIEH CXEM UHTETPUPOBAHUS DTUX
METOJI0B.

8. JlaiiTe 0011y10 XapaKTepUCTUKY SKCTPEMaJIbHBIX 3aj[au — OINpeJieIeHue, MaTeMaTH4ecKas 3aIuch,
3aJ]auu Ha yCIOBHBIN U 0€3yCIIOBHBIN 3KCTPEMYM.

9. IlosicHuTE METOAMKY PELICHUS SKCTPEMAJIBHBIX 3aJ1a4 U MECTO TeopeMbl Depma Ipu pelIeHUH
JTAHHOTO KJacca 3aad. [lepeuncnnre HeOOXOAMMBIE U IOCTATOYHBIE YCIOBUS SKCTpEMyMa.

10. MaremaTu4ecKkiue METOABI PEIICHUS 3a1auu MAeHTHUPUKAnuu — chopmynupyiite 3amauy
UICHTU(PUKAUU, HA30BUTE METOJABl HACHTU(PUKALHMU, MOSACHUTE OCHOBHBIE 3Talbl METOMAA
MaKCHUMAaJIbHOTO TPaBAONOA00US MPH UACHTU(PHUKAIMKA JUHAMHYECKUX CHCTEM.
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2. ITpakTuyeckue 3a1aHus

1. PemmTh 3a/madqy cXeMOTEXHHYECKOTO MOJCIUPOBAHUS BO BPEMEHHOUM 00iacTu Tpex(da3zHoro
BeIIpsAMUTENS (mpousBosibHOro) B Matlab/Simulink. O6ecneunTs BH3yanu3amui0 MTHOBEHHBIX H
JEHCTBYIOIIMX 3HAUEHUH TOKOB U HANPSKEHUH (MPOU3BOJIBHBIX) B BUJIE BPEMEHHBIX JHarpamMM B pexKnMe
OJIHOBapUaHTHOTO aHAJIH3a.

2. PemmTh 3a7auy CXeMOTEXHUUYECKOTO MOJEIUPOBAHUS BO BPEMEHHOUM 00y1acTH 0gHO(a3HOTO
BeInIpsiMuTensa (mpousBoipHOT0) B OrCAD. ObGecneunTs BH3yalHW3alU0 TOKOB, HAMPsSHKEHUW H
MOIIIHOCTEeH Ha pa3HbIX rpadukax B BUAE BPEMEHHBIX TUArpamM.

3. Pemuth 3a7a4y GyHKIHMOHAIBHOTO JU00 (YHKIIMOHATHHO-JIOTHYECKOTO MOACIUPOBAHUS BO
BPEMEHHOW 00JIaCTH CXEMBI YIIpaBJICHUsI HHBEPTOPOM (TIpor3BOJIbHBIM) B Matlab/Simulink.

4. PemmTh 3a71a4y CXEMOTEXHUUYECKOTO MOJEIUPOBAHUS BO BPEMEHHOUM 00s1acTH 0gHO(a3HOTO
BBITIPIMHUTEIS (TTpon3BOILHOTO0) B Matlab/Simulink. OGecrieunTs BU3yaln3aliiio BpeMEHHBIX THAarpaMM
B pEKMME MHOTOBAapUAHTHOTO aHAJN3a.

5. B Matlab/Simulink co3naTe HOBYI0 OMOIMOTEKY TOJIB30BATEINSI M BKIIOYHTH B HEE€ HOBBIH OJIOK.

Mopnens Ooka IOJDKHA TMPENCTaBIAThH COOONW MOJIENh CHIIOBOM YacTH MpeoO0pa3oBaTEILHOTO
yCTpoKcTBa (MMPOU3BOJIBHOTO).

[Ipu co3nanuu Moaenu 6JI0Ka UCTIOIB30BATh MEXaHU3M MOICXeM (MACKHUPOBAHMS ).

6. B Matlab/Simulink co3nate HOBYI0 OMOJIMOTEKY MTOJIH30BATENS M BKIIOUYUTH B HEE HOBBIN OJIOK.

Mogenp 610Ka JOJDKHA PealM30BBIBATH pacueT (YHKIHUHU (MMPOU3BOJIBHON) C MCIOJb30BAHUEM
TPUTOHOMETpHUYECKUX (DYHKIMI U BO3BeAeHHS B cTemneHb. [loka3aTenb CTeNmeHU AOIKEH OBbITh
rnapamMeTpoM MOJIEIH.

[Ipu co3zpanuu Moaenu 0JI0Ka UCTIOIB30BATh MEXaHU3M S-(DYHKITHIA.

7. Co3naTh dJeMEHTapHy (MpPOCTEHIIy) BUPTYaldbHYI J1a0OpaTOpUI0 B CHUCTEME
Matlab/Simulink nns uccnemoBanus ogHO()A3HOTO BHIIPSIMUTENS ¢ MCMOJH30BAHHEM KOHCTPYKTOpA
uHTepdetica nmonp3zoBaress. [losicHUTE paboTy ¢ KOHCTPYKTOpOM MHTepderica.

8. PemuTh aHaTUTHYECKUM METOJIOM 3a7a4y ONTHUMHU3AIHNHA (PYHKIIUN OJTHON NIEPEMEHHOM.

JlaH HCTOYHUK MOCTOSIHHOTO HanpsbkeHus: E ¢ BHyTpeHHUM COMPOTUBIICHHUEM T, paboTaloImui Ha
aKTUBHYIO Harpysky R.

Onpenenurs:

— IpU KAaKOM CONIPOTUBJICHUH HAarpy3ku R OyJeT mpoucxoanTh MakCUMallbHask OTJaya MOIIIHOCTHU B
HarpysKy;

— KaKOB TIPH 3TOM OyJeT KO (PHUITMEHT MOJIE3HOTO ISHCTBHS.

9. Pemnth aHaTUTUYECKUM METOJIOM 33/1a4y ONTHUMH3AIIH.

OnpenenuTs, IPU KaKUX pa3zMepax a X b meyatHo#l miaTel NPSIMOYTOJIbHON (GOPMBI IPHU TOU XKe
momaau S = const ee nepumeTp P Oyaer MUHUMaATBHBIM?

10. UccnenoBaTh Ha 3KCTPEMYM 3aJJaHHYIO B aHAIMTHUUYECKOM BUJE QYHKIHIO IBYX NEPEMEHHBIX.
HaliTu TOo4Yku nmokaiabHBIX dKCTpeMyMoB. [locTpouts rpaduk PyHkKmuu. Yka3arh Ha HEM TOUYKH
JKCTpEMyMa.

Bua dysxuu:

11. PemnTh aHaTUTUYECKUM METOOM 3aJa4y ONTUMHU3ALINH.

JlaH 37eKTpOMarHUTHBIA 3JIEMEHT OPOHEBOTrO THUIIA, BHIMOJHEHHBIN Ha CeplieYHUKE TUIIOpa3Mepa
EFD, nuentpanbpHbIil cTepKEHb KOTOPOTo UMeET (popMy oBaJia ¢ pazMepaMu Moryoceit a u b.

Onpenenuts, MpU KaKUX pazMepax LEHTPAJIbHOIO CTEPKHS MPHU TeX ke rabaputax U MOIIHOCTH
MarHUTHOT'O 3JIEMEHTa CPeAHsIsl IJIMHA BUTKA KaTyIIKU OyJeT MUHUMaIbHON?

12. Pemuts 3amauy uneHtudukanuu nuHaMudeckor moaenu (Bapuanrt 1)

13. Pemuts 3amauy uaeHTUGUKaIUU TuHaMudeckoi Mmojenu (Bapuanr 2)

14. Pemuth 3amauy uaeHTHPUKAINKA TuHaMUIeckoid Mozenu (Bapuant 7)

15. Pemuth 3amauy uaeHTUGUKaIUKU TuHaMudeckoi Mojenu (Bapuanrt 8)

16. Pemuth 3amauy uaeHTUGUKAIUKA TuHaMu4Ieckoid Mojenu (Bapuant 9)

9.1.3. IIlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJbHBIX padoT

1. Bompoc 1
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14. UYncmo TOKOB, BXOAAINIX B | 2
VPaBHEHIIE, COCTaBICHHOE IO TIEPBOMY | 3
3akony Kupxroda a1 y3m1a 3 paBHo .. ... 1
R1 R3 5
C
Ok il
R2 R4
2. Bompoc 2
16. B uem ommdka parMeHTa MporpaMMsbl 15 B oneparope 1mkia for He ompeneicHo
pacueTa ceMeiicTBa XapaKTepHCTHK IPH HavaJbHOE 3HAUYEHIe IapameTpa
BaphIPOBAHII 3HAUSHIIS MapaMeTpa IeMeHTa B ¢yHKIm set_param 3HaueHHe [apaMeTpa
CXEMBI? JOKHO HMETh HE YHCIOBOIl, a CTPOKOBBII
forR=1:2:11 THII
set_param (‘test/Series RLC Branch’, ‘Resistance’, | B dynkuun set_param He oIpe/eieH 3IeMeHT
R); CXEMBI, MapaMeTp KOTOPOTo IMpearoraraeTcs
sim('test’); BapbUPOBATh
line(time, current)
end;
3. Bompoc 3
19. Umeer mu ¢yaxmms f( x )=x sxcTpemyM B | JIa, Tk. £ (xp) = 0.
Touke xp=0 1 nmoyemy? Her, T.x. £ (x0) 20
JMa. Tak xak f (x ) = 0, u f'( x ) mpn
HepexoIe Yepes xo M3MEHSIeT 3HaK
Her. Xorta f ‘(% ) =0, 80 f'( x) mpm
IIEpeX0JIe Yepes3 Xo H3MEHSET 3HaK
HMa, k. f'(x ) =0, u f'( x) npu mepexomae
yepe3 xj He I3MEHSeT 3HaK
Her Xoow'f (L &) — 1 ‘Ao L ') opn
IIepexoie Yepe3 Xy He I3MEHIET 3HAK
4. Bompoc 4
20. 3amich BIIA besycnoBHoil onTHIMIT3AIIIIIT
. besycnosnoit OITTHMI3AITII c
min f(x) , OrPaHITYEHISIMIL THIIA PABEHCTB I HEPABEHCTB
g (x) = U'Ik =LK YCI0BHOI ONTHMII3ALIIT 0€3 OrpaHIYCHHIT
J’J,‘(X)ZU.J=1,J: V. =
et ) T 1
€D R CITOBHOIT ONTHMIT3AIMN ¢ OTPaHHIEHUSIMIT
THIIA PAaBEHCTB 11 HEPABEHCTB
sBisieTcs OPMYITIPOBKOIT 3a1a4Il ..........

5. CocTaBUTh MaTEMAaTUYECKYIO MOJIENb CXEMbI
[lepeppuicoBab cxema ¢ yKa3aHUEM Y3JI0B, TOKOB
3anucarb CUCTEMY YpaBHEHUIN
3anucath MaTPUYHYIO MOJIENIb B METO/I€ IEPEMEHHBIX COCTOSTHUS
3anucatb MaTPUILy UHIUJICHIUN

9.1.4. TembI J1a00paTOPHBIX PadoT

1. HUccnenoBanue BIMSIHHS METOIOB H napamMeTpoB MOACIHUPOBAHHUA Ha AJCKBATHOCTb
KOMITIBIOTCPHBIX Mozenei
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2. UccnenoBanue mpoiecca MOJCIUPOBAHUS SJICKTPUUYECKUX LIENEH U YCTPOMCTB AJIEKTPOHUKHU B
nporpamme PSpice CAIIP OrCAD

3. UccnenoBanue cnoco0OB CO3MaHUS MOJEJed 3JEMEHTHO-Y3JIOBOW 0a3bl B cHUCTEMax
MOJCIIUPOBAHUS

4. HWccnenoBaHue METOIOB UACHTU(UKAIIUN MOIeIIeH

9.1.5. IlpuMepHBIii NepeyeHb BAPMAHTOB (3aJaHUI1) VIS PACYETHBIX / PACYeTHO-TPaUUeCKUX
padoTt

1. UupopmanmoHHo-pU3NIECKOE MOJCIUPOBAHUE YHPABISIEMOTO BBIIPSIMUTENS B CHCTEME
MatLab/Simulink.

2. UndopmannonHo-puznyeckoe MoaeIupoBaHue mpeoOpa3oBaTess MOHIKAIOIIETO TUIA B
cucreme MatLab/Simulink.

3. UndopmannonHo-puznueckoe MoIeIUpOBaHUE MpeoOpa3oBaTessi MOBBIIIIONIETO TUMA B
cucreme MatLab/Simulink.

4. NndopmannoHHO-PU3NIECKOE MOACITUPOBAHUE MpeoOpa3zoBaTelis MOJIATHO-UHBEPTHPYIOIIETO
tuna B cucreme MatLab/Simulink.

5. AHaIUTHYECKOE MOJAEIUPOBAHUE IIEKTPUUECKOM €N METOJOM NEPEMEHHBIX COCTOSHUN B
cucreme MathCad.

9.1.6. [IpuMepHbIii IepedeHb TeM I BHICTYIIEHHS (I0KJIa1a) HA 3aHSATUA

@OyHKIMOHAIBHO-JIOTUYECKOE MOACITUPOBAHUE JIEKTPOHHBIX CXEM.
MoaenupoBaHue MUKPOIIPOLECCOPHBIX YCTPOHUCTB U CUCTEM.
MonenrpoBaHie KOMIBbIOTEPHBIX CUCTEM

MoaenupoBaHue KOMITbIOTEPHBIX CETEH

DNIEeKTPOMarHUTHOE MOJICIIUPOBAHHE.

[TpoMbliIIeHHOE MOJIETUpPOBAHHE.

MonenrpoBaHue TEXHOIOTHYECKUX MTPOLECCOB MUKPOAIEKTPOHUKH.
MonenrpoBaHue TEXHOJOTHYECKUX MPOLECCOB HAHOAIEKTPOHUKH.
MopenupoBaHue TprUOOPOB ONTOAICKTPOHUKH ((POTOHUKH, TOJIOTpadum).
MopenupoBanue mpruOOPOB UHTETPATHLHON M BOJIOKOHHOM OTITHUKH.
MoaenupoBaHue HAHOCTPYKTYP.

e R WD —

—_— —

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCcTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecnedyenus. CamocrostenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPeTyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCHUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOANMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILIUMHU
HAy4YHO-IONYJAPHbIE U CIELUAIU3UPOBAHHBIE MAaTEpHaibl, IOCBSLICHHBIE Pa3JIMYHBIM acCIEKTaM
y4eOHOM JTUCUUIUINHBL.

IIpu caMOCTOATEIEHOM U3YUYEHUU TEM CIEAYNUTE PEKOMEHIALUAM:

— YTEHUE WJIHU NPOCMOTP MarTepuana OCYLIECTBISUTE CO CKOPOCTBIO, JOCTATOYHOMU M
MHIUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHUS MaTepuasa, BbIIECISAs OCHOBHBIEC UJEU; HA OCHOBAaHUHU
N3YUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCSI HE3HAKOMBIEC MJIM MAJIO03HAKOMBIE TEPMUHBI, CIEAYET BBIACHUTD UX
3HAYCHME JUUI IOHMMAaHUs JAJIBHEHILEro MaTepraa;

— OCMBICIIMBAUTE IPOYUTAHHOE U U3YYEHHOE, OTBEYANTE Ha IIPEIIIOKEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALlMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEJICKOMMYHUKALUH.
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[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

YKypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3A0POBbS U HHBAJIHU/10B

s nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Tabmwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJIUJIOB

Kareropuu o6yuaronuxcs

Buapl 7onOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusiMH ciyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM 1Jd JUI[ ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHasi popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMECHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 3aJaHHUS C UCTIOJIb30BAHUEM CYPIOTIEPEBO/IA.
.HI/IIIaM C OrpaHUYCHHBIMHU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha

MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. sl Takux OOydaromuxcs mperycMaTpuBacTCs
JocTymHas popMa MpeJoCTaBICHUS OTBETOB HA 33aJJaHMUs, & IMECHHO:

— MUCBMEHHO Ha OyMmare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— Ha0Op OTBETOB C MCIIOJIb30BAHMEM YCIIYT aCCHUCTEHTA;

— MPEJICTABJIICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTATOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSI ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBieHue nHdpopmanuu B Gopmax,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSAM HX 30POBbS H BOCHIPUATHS HH(DOpMALINH:

JL1st SN ¢ HAPYIIeHUsIMU 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUSIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

JI1s1 JIMIL ¢ HApYIIEHUSIMU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,
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— B IIeYaTHOU (opme.
[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIIOB.

CornacogaHa Ha noprtane Ne 61939 22



JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acemannu kadenpsi [Ipd
npotokoa Ne 12 or«14 » 12 2020rT.

COI'TACOBAHO:
JIOMKHOCTD Nuunmansl, pamunms Tloamuce
3aBemyroniuii Beiyckaromieit kag. D11 H.U. bypumos CornacoBaHo,
39393 1bl1-af66-45e5-
a537-c5831244e4ca
3aBenytomuii obecrneunBatomieit kag. [1pd C.I'. Muxanpuenko CornacoBaHo,
706957f1-d2eb-4194-
b533-6139893cfdSa

HavanpHuk y4eOHOTO yripaBiacHUs E.B. CaBpyk CornacoBaHo,
fa63922b-1fce-4aba-
845d-9¢ce7670b004c

9KCIEPTbBI:

JHouenr, xag. OI1 A.N. AxceHosn CormacoBaHno,
d90d5187-f1a9-4440-
b971-ce4f7¢994961

Homent, xkad. [1Ipd H.0. [Taxmypun  CornacoBaHo,
ce9e048a-2a49-44a0-
b2ab-bc9421935400

PA3BPABOTAHO:

[Tpodeccop, xad. [Ipd T.H. 3aliuenko  PaspaboraHo,

e2f6f278-7df5-4ac2-
974a-10638be62335

CornacogaHa Ha noprtane Ne 61939 23



