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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 TPOrPAMMHBIX CPEJICTB aHAIUTUYECKOTO U YUCIEHHOTO MOJEIUpoBaHus B oonactu JuHD,
a TaKKe CMEXHBIX 00JIaCTAX HAYKU U TEXHUKH.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuuniunasl (Moayn).

Nunexc qucuummiunasl: 51.0.02.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0y4eHUS 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

CrniocoGeH BBIOpATh MOAXO U
WHCTPYMEHTAIIbHBIE CPE/ICTBA IS PEIICHUS
3a]1a4 UCCIIeI0OBAHUS U MPOCKTUPOBAHUS
YCTPOMCTB 3NMEKTPOHUKH, MOKET IPUMEHSATh
TUTIOBBIC TIPOIEAYPHI MOJICTHPOBAHUS IPU
pEIIeHNH 33729 UCCIIeIOBaHMS YCTPOUCTB B
JTUCIUILIMHAX TPO(PECCHOHANBHOTO KA U
npodeccuoHansHOM chepe neaTeTbHOCTH
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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.

Ta6mmna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI IO BUAM YU4SOHOM eI TeIbHOCTH

Bcero |Cemectpsl

Buybl yueOHol 1esTeIbHOCTH
qacoB |1 cemectp

KonTakTHas aynuTtopHas padora o0y4yaoumuxcs ¢ npenogaparesieM, Bcero 44 44
JIeKIIMOHHEBIE 3aHATUS 18 18
IIpaxkTHueckue 3aHATUS 10 10
JlaGopaTopHbie 3aHITHS 16 16
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 64 64
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 11 11
[TonroroBka K BBICTYIIJICHUIO (JIOKIALY) 10 10
IToaroroBka u capaya JK3aMeHa 36 36
O0mas Tpyr0eMKOCTh (B Yacax) 144 144
Oo6umas TpyroemMkocTh (B 3.e.) 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

Jlek. Cam. Bcero
[Ipak. | JIa0. dopMupyemsbie
HasBanus pasznenoB (Tem) IUCHUILIAHBI | 3aH., pab., | yacos (6e3
3aH., 4| pao. KOMITCTCHITHT
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 8 12 21 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 MeTobl IJTaHUPOBAHUS SKCIIEpUMEHTa |4 - 4 12 20 OIIK-3, OIIK-1,
1 uAeHTU(UKAITUN MOIeTIeH OIIK-4
Hroro 3a cemectp |18 10 16 |64 108
Utoro |18 10 16 |64 108

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 NMPAaKTHUECKUX 3aHATHH (CEMHUHAPOB)

HazBanus paznenos (Tem)
TMCIIUTUTAHBI

HaumenoBanue npaktuyeckux | Tpyl1oeMKOCTb,
3aHATUH (CEMHUHAPOB) q

dopmupyemble
KOMIIETEHIIUU

1 cemecTp

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

Bseneunue. Meronomorus 2
pelIeHUs] UHKEHEPHBIX U HAYYHO-
HUCCIIEIOBATEILCKUX 3a4au

OIIK-1, OIIK-4

Hroro 2
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2 MoaennpoBaHHUe CIOKHBIX UccnenoBanue MeTo10B 4 OIIK-3, OIIK-4
TEXHUYECKUX YCTPONCTB U CXEMOTEXHUYECKOTO U
CUCTEM (YHKITMOHATILHOTO
MOJICJIUPOBAHUS
Peanmuzanusg metona 2 OIIK-3, OIIK-4
MHOTOBapHaHTHOTO aHAN3a B
Matlab/Simulink
3ammura U31 2 OIIK-3, OIIK-4
Hroro 8
Hroro 3a cemectp 10
Hroro 10
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

Buaer caMmocTosTeNIbHOM paboOThL, TPYAOEMKOCTh M (POPMHUPYEMbIE KOMIIETEHIIMU TIPEICTABIICHBI B

5.5. KypcoBoii npoekT / kypcoBasi pabora

5.6. CamocTosiTeqbHasi padoTa

Tabmuie 5.6.
Tabmuia 5.6 — Bujbl caMoCTOSITeNIEHOM pabOThI, TPYA0EMKOCTh B (popMHpyeMble KOMICTCHIIUN
Bunsl
HazBanwus pasnenos (Tem) . | Tpymoemkocts, | DopMHpyEMBIE
CaMOCTOSITEIILHOM @DopMBI KOHTPOJIS
JHCIUTUTHHBI q KOMIETCHIHH
paboThI
1 cemecTp
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1 Beenenue. Merononorus |IloaroroBka k 2 OIIK-1 KoHnTpossHas padora
pelIeHNsI MH)KEHEPHBIX U |KOHTPOJIHOW paboTe
Hay4YHO-HUCCIEA0BATENILCKUX | [ToaroToBKa K 1 OIIK-1 JlaGopaTtopHnas pabota
3a1a4 naboparopHoii padore,
HalHMCaHUE OTYETa
IToaroToBka x 1 OIIK-1 TectupoBanue
TECTHPOBAHUIO
Brinonnenue 1 OIIK-1 Pacuernas / pacueTHo-
pacueTHo# / pacueTHO- rpaduueckas padora
rpadudeckoit paboThI
Hroro 5
2 MopenupoBaHue [ToaroroBka k 3 OIIK-3, Konrponsnas padora
CJIOKHBIX TEXHUYECKHUX KOHTPOJIBHOH paboTe OIIK-1
YCTPOJCTB U CUCTEM [ToaroroBka k 6 OIIK-3, JlaGopatopHas paboTa
JabopaTopHOU padboTe, OIIK-1
HaNMCaHUE OTYETa
TTonroroBka k 2 OIIK-3, TectupoBanue
TECTUPOBAHUIO OIIK-1
Brimonnenue 10 OIIK-3 Pacuernas / pacueTHO-
pacueTHoii / pacyeTHO- rpagudeckas pabora
rpaduueckoit paboThl
Hroro 21
3 MopaenupoBaHue ITonroroBka k 4 OIIK-3, KontponbHas padota
KOMITIOHEHTOB M 3JIEMEHTOB |KOHTPOJBHOHI paboTe OIIK-1
MUKpPO- 1 HAHO3JIEKTPOHUKH | [TonroToBKa K 4 OIIK-3, TectupoBanue
TECTUPOBAHUIO OIIK-1
IToaroroBka k 10 OIIK-3, Brictynnenue
BBICTYIUICHUIO OIIK-1 (moxmam) Ha 3aHATUU
(moxnany)
Hroro 18
4 Metone! ontumanbHoro | IlogroroBka 4 OIIK-3, Kontponbras padota
IPOEKTUPOBAHUS KOHTPOJIBbHOI pabote OIIK-1
TlonroroBka k 4 OIIK-3, TectupoBanue
TECTUPOBAHUIO OIIK-1
Hroro 8
5 Metonast mnanupoBanust  |[loaroroska k 4 OIIK-3, KonTpoasHas padora
SKCIIEPUMEHTA U KOHTPOJILHOH paboTe OIIK-1
UJICHTUQUKALUK MOJENeH | [ToarotoBka K 4 OIIK-3, TecTupoBanue
TECTUPOBAHUIO OIIK-1
[ToaroroBka k 4 OIIK-3, Jlaboparopnas pabota
smabopaTopHOU padbore, OIIK-1,
HaIlMCaHHUE OTYeTa OIIK-4
Hroro 12
HUroro 3a cemectp 64
[ToaroroBka u coaua 36 OK3aMeH
9K3aMeHa
Uroro 100

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEeHHH AUCHHUIINHBI,
1 BHJ0B Y4eOHOI 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHUH JUCLUUIUIMHBI, U BUJIOB yueOHOMU
JeSATeTLHOCTH MPEICTAaBIICHO B Tabnuiie S.7.
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Tabnuna 5.7 — CooTBETCTBHE KOMITETEHIIMIA,

(hopMHUpYEMBIX MPU U3YUEHUH TUCUUIUIMHBI, U BUI0B

3aHATUI
Bunbl yueOHOM nesTeIbHOCTH
dopmupyemebie
KOMITETCHIIHH Jlek. | Ilpak. | JIa6. | Cam. DopMBI KOHTPOJISA
3aH. | 3aH. | pa0. | pao.

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

OIIK-3 + + + + |BeicTyruienue (nokian) Ha 3aHATUU, KoHTpOoabHas
pabota, JIJaboparopuas pabora, PacuetHas /
pacuetHo-rpaduueckas padbora, TecTupoBanue,
DK3aMeH

OIIK-4 + + +  |KontponbHas pabota, JlaboparopHas padora,
Pacuernas / pacueTHo-rpaduueckas padbora,
TectupoBanue, Jxk3aMeH

6. PeiiTuHroBasi cucreMa /isi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs

6.1. banabHble oneHKH 11t GOPM KOHTPOJISA

bannbHble oneHKHU 17151 GOpM KOHTPOJIS MpeicTaBIeHbl B Tabiuue 6.1.

Tabnuua 6.1 — bambHbIEe OLlEHKH

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 | Mexnay 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 TEKYIIHI KOHTPOIb MPECTaBICH B TabmuIe 6.2.
Tabnuia 6.2 — Ilepecuer 6aI0B B OIICHKH 32 TEKYIIUH KOHTPOIIb
bannbl Ha naTy TEKyIIero KOHTPOIS Onenka

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

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

[epecuer cymMmbl 6aJUTOB B TPAJAMIIMOHHYIO U MEXIYHAPOIHYIO OIICHKY MPEJICTABJICH B Ta0JIHIE
6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI OaJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OIIEHKY
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Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

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

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75 -84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HeyJI0BJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTENHHO)

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

1. Topnau, 6. A. Marematuueckoe moaenupoBanue. Iloctpoenne Monaenei u 4yMCICHHaAs
peanuzanus : yueOHoe nocodue s By30B / b. A. T'opnau, B. I'. IllaxoB. — CankTt-IlerepOypr : Jlans,
2022. — 292 c. [DnexTpoHHHIH pecypc]: — Pexxum 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 u3n., crep. — Cankt-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
noco6bue mst By3oB / M. H. Ilerpos, I'. B. I'ynkoB. — 2-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2021.
— 464 c. [DnexTpoHHBIi pecypc]: — Pexxum noctyna: https://e.lanbook.com/book/175507.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. IletpoB M.H., I'ynkos I'.B. MoaenupoBanre KOMIIOHEHTOB M 3JIEMEHTOB MHTETPAJIbHBIX CXEM:
Yuebnoe nmocodbue mist By30B. — CII6.: Jlanw, 2011. — 464 c. — ba3oBblii yueOHUK, IS JICKITMOHHBIX
3aHsaTul. (Hanmnuue B onommoreke TYCVYP - 30 2k3.).

2. Matwomkua U.B. MoaenupoBanue u Busyanuzanus cpeacrBamu MATLAB ¢usuku
HaHOCTPYKTYp: YueOHoe mocobue /st By30B. — M.: TexHocdepa, 2011. — 168 c. (Hanuuue B OnbIMOTEKE
TYCVYP - 15 3k3.).

3. PemernukoBa I'. H. MonenupoBanue cucteM: YueoHoe mocodue. — Tomck : TYCVYP, 2007. —
440 c. (manmnuue B oudmuotexke TYCVYP - 70 3k3.).

4. JIssixonos, B. I1. Simulink 5/6/7: Camoyuutens : camoyuutens / B. I1. IpsxoHoB. — 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. Marematuueckoe obecnedenue CAIIP : yuebnoe mocobue / 1. 1O.
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-METOANYEeCKHE MOCOOUs

1. 3aituenko T.H. MeToasl MaTeMaTHYe€CKOr0 MOJCIUPOBaHUSA: MeToaudeckoe mocooue mo
MPAaKTUYECKUM 3aHATUAM M OpPraHU3aLMU CaMOCTOATEIbHONW pabOThl JJIs MarucTpoB HalpaBlIEHUS
«DIIEKTPOHUKA U HAHOAJIEKTPOHHKAY». — ToMck: ToMCKHIl TOCYyAapCTBEHHBIH YHUBEPCUTET CUCTEM
yIOpaBJ€HUs U paaunol’nekTpoHuku, 2022. — 59 c. (nns npaktudeckux 3aHiatui [C. 5-58] u
camoctosATenbHOU paborer [C. 45-59]) [DnekTpoHHBIH pecypc]: — Pexum nocryma:
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%9
8%20%D0%A 1%D0%90%D0%9C%D0%9E%D0%A 1%D0%A2%D0%IE%D0%AF%D0%A2%D0%9
5%D0%9B%D0%AC%D0%9D%D0%90%D0%AEF.pdf.
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https://e.lanbook.com/book/168961
https://e.lanbook.com/book/175507
https://e.lanbook.com/book/1177
https://e.lanbook.com/book/1178
https://e.lanbook.com/book/168620
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/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

2. 3artuenko T.H. MeToabl MaTeMaTHYECKOT0 MOJEIHPOBaHUs: MeToauueckoe mocodue 1o
71a00PATOPHBIM 3aHATHUSAM ISl MATUCTPOB HAIpPaBJICHUS "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%9E%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 JIUIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMM 3710POBbSI 1 HHBAJIU/IOB

Y4eOHO-MeTOINYEeCKUE MAaTEepUaJIbl ISl CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCA B opMax,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUH.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B I1€4aTHON (hopMe YBEIUUECHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHBbIE 0a3bl JAHHBIX
1 HH()OPMAINMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrevyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT I Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. meroTest MynbTUMeInitHOe 000pyI0BaHKE U YU4EeOHO-HATJISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHIl

BeruncnurenbHas taboparopusi: yueOHast ayJUTOpUs IS MIPOBEACHUS 3aHATUH MPAKTHYECKOTO
TUMa, yueOHas ayJauTOpHUs JUIs TIPOBEICHUS 3aHATUN Ja0OPATOPHOTO THUIIA, yueOHas ayJuTOpUs IS
MPOBEJICHUS 3aHIATHI CEMHHAPCKOTO TUIIA, TOMEIIEHHUE JJII KypCOBOTO MPOSKTUPOBAHUS (BBITIOJTHEHUS
KypcoBbIX pabot); 634034, Tomckas obmnacte, T. Tomck, Bepmmauna ynuna, n. 74, 2016 aya.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- [lepconanpHbie KOMIBIOTEPHI (16 IT.);

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

- Mynbsrumenuitasiit npoexktop NEC (1 mit.);

- KomrutekT cnienuanu3upoBaHHOW yueOHOM MeOem;

- Pabouee mecTo npenogaBaress.

[TporpammHOe oOecnieueHue:

- Adobe Acrobat Reader;

- LTspice 4;

- Mathworks Matlab;

- Mathworks Simulink 6.5;

8.3. MarepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe odecriedeHue A5 1a00paTOpPHbIX padoT
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https://lib.tusur.ru/ru/resursy/bazy-dannyh

BeruncnurenpHas aboparopusi: yueOHasi ayJUTOpHUs IS MPOBEACHHS 3aHATHH TPAKTHIECKOTO
TUMA, yaeOHas ayauTOpHUs JUIsl TIPOBEICHUS 3aHATHN Ja0OPATOPHOTO THUIIA, yueOHas ayJuTOpHUs IS
MPOBEJICHUS 3aHITHI CEMHHAPCKOTO TUIIA, TOMEIIEHHUE I KypCOBOTO TPOSKTUPOBAHUS (BBITIOTHEHUS
KypcoBbIX padort); 634034, Tomckas obmacts, T. Tomck, Bepmmnuna ynuma, 1. 74, 2016 aya.

Omnwucanue UMEIONIErocss 000PYI0BaHUS:

- [lepconanpubie KOMIBIOTEPHI (16 IT.);

- UnTepaktuBHas nocka — «Smart-board» DViT (1 mt.);

- Mynstumenuiinbiii npoektop NEC (1 miT.);

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaress.

[IporpammHoOe obecnieueHue:

- Adobe Acrobat Reader;

- LTspice 4;

- Mathworks Matlab;

- Mathworks Simulink 6.5;

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecreuyeHue 1Jisi CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIONIEerocss 000pPy0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIMHBI 1JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U UHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMalmy B JOCTYIHBIX (opMax, MOOMIIBHON CHUCTEMBI MTPEINOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOILM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ OOYyYaIOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUEe CpeacTBa
npuema/mnepeaadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYUYCHUSI IS
JIIOIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aALMH U3YUeHUs!
JTUCIUTINHBI
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9.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

[[J'IH OLOCHKHU CTCIICHHU C(bOpMHpOBaHHOCTH " YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a ,Z[I/ICI_II/IHJII/IHOﬁ

KOMITETEHITNH UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hassammi pasneinos (tem) PopwmHpyemie ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCIUTUIAHBI KOMIIETEHIINH

1 Beenenue. Meronomnorus OIIK-1, OIIK-4 |KonTponbHas [IpumepHsIil nEpeUYEHb

pelIeHUs] UHKEHEPHBIX U pabota BApUAHTOB (3aJaHui)

HAy4YHO-HCCIIEI0BATENIBCKUX KOHTPOJIbHBIX PaboT

3a1a4 JlabGopaTopHas Tewmbl 1abopaTopHBIX PaboT
pabota
Pacuernas / [IpumMepHBIii TIEpeUeHb
pacyeTHoO- BapUaHTOB (3aaHui) JJIs
rpadudeckas pacyeTHBIX / pacueTHO-
pabora rpadudeckux paboT
TectupoBanue IIpuMepHBIi IepeyeHb

TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB

2 MoaenupoBaHue CI0KHBIX OIIK-3, OIIK-1, |[KonTposbHas [IpuMepHBIi TEpeUeHb

TEXHUYECKUX YCTPOMUCTB U OIIK-4 pabora BapUaHTOB (3aaHui)

CUCTEM KOHTPOJIbHBIX paboT
JlaGopatopHas Tembl 1abopaToOpHBIX paboT
pabota
Pacuernas / [IpumepHBIil nepeyeHb
pacyeTHo- BapHaHTOB (3aAaHU) A5
rpadudeckas pacueTHBIX / pac4eTHO-
pabota rpadudeckux padboT
TectupoBanue [IpuMepHBIi TEpeUeHb

TECTOBBIX 3a/IaHUN
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB

3 MopenupoBaHue OIIK-3, OIIK-1 |BeicTymienue [IpuMepHBIil nepeyeHs TeM

KOMIIOHEHTOB U 3JIEMEHTOB (toxnan) Ha JUISL BBICTYTIJICHUS (JIOKJIa/1a)

MUKpPO- U HAHOAJIEKTPOHUKHU 3aHATUU Ha 3aHITHU
KonTponbhas [IpumepHbIi nepedeHb
pabora BapUaHTOB (3aJjaHui)

KOHTPOJIbHBIX PaboT
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB
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4 Metozbl ONITUMAIBHOTO OIIK-3, OIIK-1 |KoHTponbHas [IpumepHBIil nepeyeHb
MPOEKTUPOBAHUS pabota BAapUAHTOB (3aJaHUI)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
5 Metoap! maHupOBaHUs OIIK-3, OIIK-1, [KonTponbHas [IpumepHBIil nepeyeHb
DKCIIEPUMEHTA U OIIK-4 pabota BapHaHTOB (3aaHUI)
UACHTU(DUKAIIN MOJeen KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Tembl 1abopaTopHBIX pabOT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Iepeuenb sK3aMeHALIMOHHBIX
BOIIPOCOB

[lkana oneHku cHOPMUPOBAHHOCTU OTIEIbHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YEeHHUS IO
TUCIUIUIMHE TpUBeeHa B Tadmuie 9.2.
Tabnuua 9.2 — Illkana oueHku cOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOYy4YECHHS IO

JAUCIUTLIINHE
®opmynupoBka TpeOOBaHUM K CTeeHU C(HOPMUPOBAHHOCTH
Orenka bannet 33 OM IUTAHUPYEMBIX PE3yJIbTaTOB 00YUYECHHS
3HATh yMETh BIIAJIETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEYTOBJIETBOPUTEIHHO) | MAKCUMAIBLHOM | WIIH (hparMeHTapHbIE YMEHUN WU HABBIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUYHO (dbparmeHTapHbBIC
OCBOEHHOE MIpUMEHEHNE
yMeHHue HaBBIKOB
3 ot 60% 1o o01111e, HO He B LIEJIOM YCIICILIHO, B LIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYpUPOBAHHbIE HO HE YCHEIIHOEe, HO He
MaKCHUMaJIbHOM 3HAHUA CUCTEMATHYECKU | CUCTEMATHUECKOe
CYyMMBbI 0aJIoB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HABBIKOB
4 (xopor10) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCHENIHOE, HO yCHEUIHOEe, HO
MaKCUMaJIbHOMI OTJIeNIbHbIE cojieprKalue coJieprKaliue
CYMMEI 0ayuioB | mpoOIeMBbl 3HAHUS OT/IeNIbHbIE OT/I€NIbHbIE
poOeITbl yMeHue pOoOeITbI
MpUMEHEHUE
HAaBBIKOB

5 (oTIM4HO)

>90% ot
MaKCUMaJILHOU
CyMMBI 0aJIIoB

chopMUpOBaHHbIE
CUCTEMATHUYECCKHEC
3HaHUA

chopMUpOBaHHOE
YMEHHE

YCIIEIIHOE U
CHUCTEMAaTHYECKOe
pUMEHEHHE
HaBbIKOB

[Tkana KOMIJIEKCHOW OLIEHKH CpOPMHUPOBAHHOCTH KOMIIETSHIUI MTpHuBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — Illkana KOMIJICKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITUI

OrneHka

cDOpMy.]'II/IpOBI(a. Tpe60BaHHfI K CTCIICHU KOMIICTCHIIMH
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHﬂX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. Bomnpoc 1
1. ITogcHAT: 3720 | JorvMeHTHPORAHHE MOTeIH
MATEMATHIECKOTO OdopyTerne 3ATBKHE Ha MOTE3HVI0 MOISTE
MOTETHPOBAHNT! OneHEa aKTVATEHOCTH MOIETH
L. Doprmporanne | [Ipopepra ATEXEATHOCTH H TOYHOCTH MOIE/H

TEXHHYECHKOTD 33J3aHHA HA
MOTETHPOBAHHE

2 FopuEpoRaHHE
MATEMATHIECKOH MOTemH
3 Peammzams
MATEMATHIECHOH MOTemH
5. TlpazTH9eckoe
HCIOTEI0RIHHE MOTeTH

2. Bompoc 2
2 VeToHYHEOCTE | ATEEKBATHOCTE
OTHOCHTETEHO

HarnagsocTs

NOrpeII=D CTeH B HCXOTHBIX

JAHEELX — 3T0 IIpoovETHEHOCTS

PobacTHOCT:
VHHBEpPCATEHOCTE
FEOHOMHMHOCTE

3. Bompoc 3

3. 3aga=a cHHTeza — 370 ... | OmpegenesHe HIMeHeHHEH EBIOIHEL NAPaMeTPOE B 3aEHCHMOCTH OT
H3IMeHeHHH BHYTPEHHHX HIH EHeIIHHX NApaMeTpoR IPH H3BecTHOH
NOCTOAEHOE CIPVETYpE

Co3d3HHe ONHCAHHA eMe He CyVIecTBVIOIEro TeXHHYeCcHOIo
00BEETA HAa OCHOBe TpeOoB3HHE K BEINOOHEIM HapaMeTpadM IOpH
33JAHHEIY BHEIIHHY OapaMeTpax

Onpeneneste CTPYETYPEL CHCTEME] H £2 HapaMeTPoR MyTeM aHATH2A
EX0IHEX H BENOIHLX JAHHERX JIHHOH CHCTEMED
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4. Bomnpoc 4

4. OITpeIcICHIA | aHaJIII3a

IoKas3areeil KaiuecTBa | CHHHTE3a

NICKTPHICCKIIX,
NICKTPOMATIHHTHBIX II
AICKTPOMCXAHHICCKITX
IIpoHeccoB 1 roKasareeil
HCIIOIb30BaHIA YCTPOIVICTB

IIZ[CHTII(I)IIKHLUIII

I HX DJJIeMEHTOB - 3TO
3a7ava . ...
5. Bompoc 5
5. Maremarnueckas MOJICIIB o0BeKTa IMEET BII. aHamisa
dx (1) CHHTE3a

=al |x| (f)‘{'a]zxz(f) + bl l“l (‘)
di HICHTH() KA
Onpenenenue a), ayz, by — 3To 3aja4a ....

6. Bompoc 6

6. K TEOPETHYSCKUM | AJreOpa JI0rHKU

METOOaM, HCIIOJIb3YHOIIIIMCA

MeToapl MaTeMaTH4YeCcKoIl (PH3UKH
npu (pYHKIIOHATBHO-

TOTHICCKOM Teopis aBTOMaTHYECKOTO YIIpaBICHIIS

MIPOEKTHPOBAHIIT Teopus nppPOBLIX ABTOMATOB
KOMITOHEHTOB 3J1€KTPOHHBIX
cpeacte HE oTHocsTcaTCH

7. Bompoc 7

7. Moze:1b HCTOUYHIKA SIIEKTPOABIDKYINEL | MuHeliHOI

CIUTBI HMITYJIBCHOI (OpMBI  SBISETCH -
CTaTHIECKOIL

CTOXACTIE CKOIT

JITHaMI I"ECKOIT

8. Bompoc 8

8. Spice-mozxens Tpamsucropa HE sBnsetcs. .. TMITHAMITIECKOIT
C

. 1 [JFe HCEJIITHCITHOI

L=

CTATIYIEeCKOII

=1 lem
IL

i HHEPIIHOHHOI

<2

:} T Tr
60 he Fhes ‘
| RE b
B #7
7L ghm fhaver

T £
e — Clao=Taedd e

#he Liw It EEE

E

A

9. Bonpoc 9

9. Mozens BHAA; HeIHeITHOIT

ug= Rig tae R = flug)

SBISETCS. .. HHEPIHOHHOII

JIHAMIYECKOIT

10. Bompoc 10

10. Mozaens Buga JIHAMITYeCKOIT
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i CTaTHYeCKOIl
{
)
it =ay x (N +ax, (1) +buy (7), CTOXACTHYECKOIT
a‘.x2 0 HeIIHeITHOIT
o | (1) +ay %, (1) +byyuy (t), te(ty,T].
C IOCTOSHHBIMII K(Ta(l](l)][][[]CH'['aXIII ABIISCTCH

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

buner BkiovaeT 2 TeOpeTUUECKUX BOIpOca U 1 mpakTUUecKoe 3a1aHHe.

Teopernueckue BOPOCHI

1. O0Omas xapakTepUCTHKa MaTeMaTHYE€CKOTO MOJEIUPOBAHUSI KaK METOJa MO3HAHUSI —
NEPEYHCIUTh METO/IbI TO3HAHMS, JaTh ONPEACICHHS MOHATHIM «MOJEIb» U «MOJCIIUMPOBAHUEY,
«MaremMaThdeckast MOJIeNb», «MaTeMaTHUECKOE MOJICIIMPOBAHUEY.

2. CrocoObl MaTEMaTUYECKOTO MOJICIIMPOBAHUS, IPUMEHSIEMbIE IPU MOJICIIMPOBAHUU YCTPOMUCTB,
CUCTEM U TEXHOJIOTUN 3JIEKTPOHUKU U MUKPOIIEKTPOHUKH — NEPEUUCIINTE, TaliTe UX OOIIyIO
XapaKTePUCTUKY, MOSICHUTE OTIUYHSL.

3. O0mas XapakTepUCTUKAa CHCTEMHOTO IMOJXO0Ja B HAayYHBIX HMCCIEJOBAHUAX — IMOSCHUTH
TEPMUHBI CUCTEMa», CUCTEMHBIN MOAX0.

4. DTanbl MaTeMaTHYE€CKOr0 MOJEIUPOBAHUS — NEPEYUCIUTh U MOSICHUTh OCHOBHBIE STaIlbl
nporecca.

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

6. [IpuMeHeHre METOJIOB YMCICHHOIO U aHATIMTUYECKOTrO MOJACIMPOBAHMS MIPU MOJCIUPOBAHUH
YCTPOWCTB, CUCTEM M TEXHOJIOTHIA IEKTPOHUKU U MUKPOAIEKTPOHUKHU — MOSICHUTD OTIUYUS YUCICHHOTO
Y aHAJMUTUYECKOT0 MOJCITUPOBAHUS, PACCKa3aTh 00 00JaCTAX MPUMEHEHHUS.

7. UucneHHble METOABl MHTETPUPOBAHUS, UCIOIB3YIOUIUECS MPU PEIICHUU OOBIKHOBEHHBIX
i depeHInaNIbHBIX YPAaBHEHUN — MOSACHUTE TEPMHHBI: SIBHBII M HESBHBIA METOJ, OJHOIIATOBBINA U
MHOTOIIArOBbI METOM; MPUBEIUTE IPUMEPhl MATEMAaTUYECKUX MOJIEJCH CXeM MHTETPUPOBAHMS ITUX
METOJI0B.

8. JlaiiTe 0o011yI0 XapaKTepUCTUKY SKCTPEMaJIbHBIX 3aj[au — OINpeJIeIeHue, MaTeMaTH4ecKas 3aIuch,
3aJ]auu Ha yCIOBHBIN U 0€3yCIIOBHBIN KCTPEMYM.

9. IlosicHuTe METOIMKY pEIleHUsl SKCTPEMANbHbIX 3a7a4 U MecTo TeopeMbl depma npu penieHnu
JTAHHOTO KJacca 3aad. [lepeuncinte He0OOXOAMMBIE U IOCTATOYHBIE YCIOBUS SKCTpEMyMa.

10. MatemaTu4yeckiue METOABI PEIICHUS 3a1auu MASHTHUPUKAuu — chopMmynupyiiTe 3amauy
UICHTU(PUKAUU, HA30BUTE METOJABl HACHTU(PUKALMU, MOSACHUTE OCHOBHBIE 3Talbl METOMAA
MaKCUMAaJIbHOTO TPaBAONOA00US MPH UACHTU(PHUKAIMKA JUHAMHYECKUX CHCTEM.

2. IlpakTuyeckue 3a1aHnust

1. Pemntsh 3a7auy CXeMOTEXHUUYECKOTO MOJEIMPOBAHMS BO BPEMEHHOM 00iacTH Tpex(a3Horo
BBIIIpAMUTENS (mpousBoibHOro) B Matlab/Simulink. O0GecnieuuTs BU3yann3alnuio MTHOBEHHBIX U
JeMCTBYIOIIMX 3HAYCHUN TOKOB M HAPSHKEHUH (IIPOU3BOJIBHBIX) B BUJIE BPEMEHHBIX JHArpaMM B pEXKUME
OJTHOBAPHAHTHOTO aHAJIU3A.

2. Pemnth 3aauy CXeMOTEXHHYECKOTO MOJIEIUPOBAHMS BO BPEMEHHON 00JacT 0HO(DA3HOTO
BoinpsiMutens (mpousonbHoro) B OrCAD. OGecneynTs BU3yalIH3alMi0 TOKOB, HANpPSXKEHUH U
MOIITHOCTEH Ha pas3HbIX IpaduKax B BHJE BPEMEHHBIX JUArpaMM.

3. Pemnth 3ama4y (pyHKIMOHAIBHOTO JHOO (HYHKIMOHATIBHO-IOTUYECKOTO0 MOJCIUPOBAHUS BO
BPEMEHHO 00JIaCTH CXeMbl YIIPaBJIeHUs HHBEPTOPOM (Tpon3BoIbHEIM) B Matlab/Simulink.

4. Peminth 3a1a4y CXeMOTEXHHYECKOTO MOJIEIUPOBAHMS BO BPEMEHHON 00JacT 0HO(DA3HOTO
BhIIpsMuUTENA (MIpou3BoibHOro) B Matlab/Simulink. O6ecnieunts BU3yanu3anuio BpEMEHHbBIX 1HarpaMm
B PEKMME MHOTOBAPHAHTHOIO aHAIN3a.

5. B Matlab/Simulink co3aate HOByt0 OMOIHMOTEKY MOJIb30BATENS M BKIIIOYUTH B HE€ HOBBIM OJIOK.

Mopenb 610Ka JOJKHA MPENCTABIATh COOOH MOJENb CUIIOBOM YacTH MPeoOpa3zoBaTeIbHOTO
yCTPOHCTBA (IPOU3BOIBHOTO).

[Ipu co3nanuu Mozenu 6JI0Ka UCIOIB30BATh MEXaHU3M MOACXEM (MaCKUPOBAHMUSA).

6. B Matlab/Simulink co3nate HOByI0 OMOIMOTEKY MOJIb30BATENs M BKJIIOYUTH B HEE€ HOBBIM OJIOK.

Mopenp 610Ka AOJKHA Peain30BBIBaTh pacueT (PYHKIUU (IPOU3BOJIBHON) C MCIOJIb30BAHUEM
TPUTOHOMETPUUECKUX (YHKIUH U BO3BEACHUS B cTemneHb. [lokazarenpb CTENEHU OJKEH OBITh
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rnapamMeTpoM MOJIETH.

[Ipu co3panuu Moaenu 0JI0Ka UCTIOIB30BATh MEXaHU3M S-(DYHKITHIA.

7. Co3naTh dJeMEHTapHyr (MpOCTEHIIyl) BUPTYaldbHYI J1a0OpaTOpHI0 B CHUCTEME
Matlab/Simulink nns uccnemoBanus ogHO()A3HOTO BHIIPSIMUTENS ¢ WCMOJIH30BAHHEM KOHCTPYKTOpA
uHTepdetica nmonp3zoBaress. [losicHUTE paboTy ¢ KOHCTPYKTOpOM MHTepderica.

8. PemuTh aHaTUTHYECKUM METOJIOM 3a7ady ONTHUMHU3AINKA (PYHKIIUN OJTHON NIEPEMEHHOM.

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

Onpenenurs:

— IPU KaKOM COIIPOTUBJICHUH HAarpy3ku R OyJeT mpoucxoanTh MakCUMalibHas OTJaya MOIIHOCTH B
HarpysKy;

— KaKOB TIPH 3TOM OyJeT KOA((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 MUHUMATBHBIM?

10. UccnenoBaTh Ha 3KCTPEMYM 3aJJaHHYIO B aHAIUTHUYECKOM BUJE QYHKIIHIO IBYX NEPEMEHHBIX.
HaliTu To4Yku nmokaiabHBIX dKCTpeMyMoB. [locTpouts rpaduk QyHKuu. Yka3arb Ha HEM TOUYKH
JKCTpEMyMa.

Buna dysxmuu:

11. PemmuTh aHAIUTUYECKUM METOJOM 33/1a4y ONTUMH3ALIH.

JlaH 371eKTpOMarHUTHBIA 3JIEMEHT OPOHEBOTrO THUIIA, BHIMOJHEHHBIN Ha CeplieYHUKE TUIIOpa3Mepa
EFD, nuentpanbHbIii cTepKEHb KOTOPOTo UMEET (popMy oBaJia ¢ pazMepaMu Moryoceit a u b.

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

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

13. Pemuts 3amauy uaeHTuGUKaIUU TuHaMudeckoi Mmojenu (Bapuant 2)

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

15. Pemuth 3amauy uaeHTUGUKaIUKA TuHaMuIeckoi Mojenu (Bapuanrt 8)

16. Pemuth 3amauy uaeHTUGUKaIUKA TuHaMuIeckoi Mojenu (Bapuant 9)

9.1.3. IIlpuMepHbIii NepeYyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

1. Bompoc 1
14. UYmcmo  TOKOB, BXOAAINIX B | 2
YPaBHEHIE, COCTaBICHHOE IO TEPBOMY |3
3akoHy Kupxroda 11g y31a 3 paBHo ..... 1

A
[Sa]

iy

2. Bompoc 2
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3.

4,

9.1.5.

16. B uem ommodka dyparmMeHTa IporpaMMsbl LIS
pacueTa ceMeiicTBa XapaKTepICTUK IIpi
BapbHPOBAHII 3HAYSHIISI TapaMeTpa IeMeHTa
CXEMBI?
forR=1:2:11
set_param (‘test/Series RLC Branch’, ‘Resistance’,
R):

sim(‘test’);

line(time, current)

end;

B oOIcparope MIIKIa for me OIPpEIC/ICHO
Ha1aJIbHOC 3HAUCHIIC ITapaMeTpa

B (l]yﬂKLIIIII sel_param SHA'ICHIIC IIapaMcTpa
JOJLKHO HMeTh HE YICIOBOI, a CTpOKOBBIﬁ
THII

B Q]YHKLIIIII se[_param HC OIIPCACIICH 3JICMCHT
CXeMBI, [apaMeTp KOTOPOIo IperoiaraeTcs
BapbHPOBATh

Bormpoc 3

4
19. Umeer mu ¢yakous £( x )=x 3KCTpeMyM B
Touke xp=0 11 mouemy?

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

Het, 7K. ' (x0) #0

Ja. Tak kak £ (xo ) = 0, m f'( x ) mpu
NEPEX0IE Yepe3 Xy H3MEHICT 3HAK

Her Xota f { % ) = 0,800 Ff ( x) Oopu
nepexone tlepe'3 Xp H3MCHSCT 3HAK

Ha, k. f'(x ) =0, u f'( x) opu nepexone
qepe3 x) He IM3MEHSCT 3HaK

Her. Xorst f (% ) =0, vH0 f'( x) mpm
Hepexo/e Yepes xy He 3MeHseT 3HAK

Bompoc 4

20. 3armice Biga

min f( x) .,
gi(x)=0,k=1K
L (x)>0,/=17
x€D K

ABIACTCA (POPMY/IHPOBKOIT 3a1adil

besycnoBHOIT onTIIMIT3ALIIIT

BC'S)’ CIIOBHOIT OIITIIMIT3AITHIIT C
OI'PaHIICHITAMII THITA PABCHCTB II HCPABCHCTB

VenoBHoil onTuMmsanin 6e3 orpaHirdeHuil

VCII0BHOI  ONTHMIT3AIIIN €
THIIA PABEHCTB 11 HEPABEHCTB

OI'paHM"ICHIIAMIL

. CocTaBuTH MAaTEMaTUUICCKYIO MOJCIIb CXCMbI

[TepeppucoBab cxeMa ¢ yKa3aHUEM Y3JI0B, TOKOB
3anucarb CUCTEMY YpaBHEHUI

3amucarb MaTpUIHYIO MOACIIb B METOAC MEPECMCHHBIX COCTOAHUSA

3anucarh MaTpUILly UHIMIEHIUN

9.1.4. Tembl J1a00paTOPHBIX PadoT

KOMIIBIOTEPHBIX MOJIENEH
nporpamme PSpice CAITP OrCAD

MOACIINPOBAHUA

. MccrnenoBanne MeTo10B MACHTH(UKAIIMHI MOJIEIICH

. UccnenoBanue BIUSHHS METOJOB W TapaMeTpOB MOJEIMPOBAHUS Ha aJleKBAaTHOCTH
. UccnenoBanue npoiecca MOACIUPOBAHUS SJIEKTPUUECKUX LIETIEH U YCTPONCTB SIEKTPOHUKU B

. UccnenoBanme cmoco0OB coO3maHUS MOJeJed 3JEeMEHTHO-Y3JIOBOW 0a3bl B cHUCTEMax

IIpuMepHbIii IepeYeHb BADHAHTOB (3aaHUIT) 1JIsl PACYETHBIX / PaC4eTHO-rPpaHYeCKUX

pador

MatLab/Simulink.
cucteme MatLab/Simulink.
cucteme MatLab/Simulink.

tuna B cucrteme MatLab/Simulink.
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. UnpopmanmonHo-pu3ndecKkoe MOJEITUPOBAHUE YIPABIIEMOTO BBIIPSIMUTENS B CHCTEME
. UudpopmannonHo-pu3znyeckoe MoaeanpoBaHue npeoOpa3oBaTeis MOHIKAIOMIETO TUIA B
. UnpopmanmonHo-pu3nueckoe MOAEIUPOBAHUE MpeoOpazoBaTess MOBHIIIIONIETO THMA B

. MudopmarnmonHo-pu3ndeckoe MOAECTUPOBAHNE TPEOOpa30BaTENs MOIATHO-HHBEPTUPYIOIIETO
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5. AHaIUTHYECKOE MOJCIUPOBAHUE FIEKTPUUECKOHN LIEMU METOAOM MEPEMEHHBIX COCTOSIHUHN B
cucteme MathCad.

9.1.6. IlpMepHBIii IepedeHb TeM JJIA BICTYILUICHHS (I0KJIa1a) HA 3aHATHH

OYHKIMOHAIBHO-JIOTUYECKOE MOACIUPOBAHUE IIEKTPOHHBIX CXEM.
MopnenupoBaHue MUKPOIIPOLIECCOPHBIX YCTPONCTB U CUCTEM.
MopenupoBaHue KOMIIBIOTEPHBIX CUCTEM

MopnenupoBaHue KOMIIBIOTEPHBIX CETEN

DNEeKTPOMarHUTHOE MOJEIUPOBAHUE.

IIpoMBILITIEHHOE MOJAEIUPOBAHMKE.

MopenupoBaHue TEXHOJIOTHYECKHUX ITPOLIECCOB MUKPOIIIEKTPOHUKH.
MopaenupoBaHue TEXHOJIOTHYECKUX IIPOLIECCOB HAHOIIEKTPOHUKHU.
MonenupoBaHue npruOOPOB ONTOIIEKTPOHUKHU ((POTOHUKH, rosorpadun).
MozenupoBaHue npruOOPOB UHTETPATBHOM U BOTIOKOHHON ONTHKH.
MopaenupoBaHue HAaHOCTPYKTYP.

meYXNANRE DD =

—_——

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, Mperoiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTps uzydeHue AuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamoctosiTenabHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIAHBI ISl Ty4YIIETO OCBOEHHUS MaTepHaia He0OX0IUMO PEryJspHO
oOpamaTbcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS U OCBOEHHS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUWBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
YKypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI H HHBAJINI0B

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

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHalbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJIHJIOB

Buapl 10MOTHUTENBHBIX OIICHOUHBIX |  DOpMBI KOHTPOJISI M OLIEHKH
Kareropuu o6yuaronuxcs

MaTepHuaioB PE3yJIbTaTOB O0YUYCHUS
C HapylmeHusIMH cIyxa TecTsl, NUCbEMEHHBIE IIperMy11€CTBEHHO TUCEMEHHAs
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI IIPOBEPKA

K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI
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C HapylIeHUSIMU 3pEHUS

CobecenoBaHue 110 BOIIpocam K
3a4eTy, OIpoc MO TEPMUHAM

[Ipenmy1iecTBEHHO yCTHas
IIpoBepKa (MHANBUYAJILHO)

C HapylIeHUsIMHA OTIOPHO-
JIBUTATEIILHOTO arlnapara

Pemienue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJbHBIE Pa0OTHI, MUCbMEHHBIE
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JTUCTAaHIIMOHHBIMU METOJIaMU

C orpaHUYCHUSIMHU T10
o01IeMe IUIIUHCKUM
[MOKA3aHUSAM

TecTbl, NMCEMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE paOOTHI,
YCTHBIE OTBETHI

[TpeumyieCTBEHHO MTPOBEPKa
METOAMH, OMPEICIITIOITUMHUCS
UCXOJISl U3 COCTOSTHUS
00ydaromierocss Ha MOMEHT
MPOBEPKH

9.4. MeToanuecKue peKOMEHAAIUN 110 OLEHOYHBIM MATEPUAJIAM [IJIfl JIUI C OTPAHUYEeHHbIMH

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCcCMaTpPUBACTCS
noctymnHasi popma npeaoCTaBICHHS 3a/IaHUi OLIEHOYHBIX CPEJICTB, & IMEHHO:

— B mieuaTHoi hopme;

— B [1€YaTHOW (hopMe C yBETUUEHHBIM IIPHPTOM;

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHHs BCIYX;

— IIPEJJOCTABJICHUE 33aJaHUS C UCIIOJIb30BAHUEM CYPIONEPEBOIA.

JIuam ¢ orpaHMYEHHBIMH BO3MOXXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEIMYHMBACTCS BpEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [[is Takux oOydarommxcs MpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBICHUsI OTBETOB HA 33JJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIIYT ACCUCTCHTA,

— [PE/ICTaBJICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSl ¥ MHBAIMJIOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBlieHue nHdhopManuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSM HX 30POBbSI H BOCHIPUATHS MH(DOpMALIUK:

JI1si JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

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

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

I[.]'IH JIMI ¢ HAPYIICHUSIMHU OIMOPHO-ABUI'aTC/JILHOI'O allliapaTa:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.

[Ipu HEOOXOAMMOCTH JUISL JIMI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbS U MHBAJIUJIOB
MpolLeypa OLEHUBAHUS PE3YIbTATOB O0YUCHUS MOXKET TPOBOJAUTHCS B HECKOJIBKO JTAIIOB.

CornacoBaHa Ha noptane N2 60354

21



JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acemannu kadenpsi [Ipd
nporokon Ne 3 or«27» 9 2018r.

COI'TACOBAHO:
JomKHOCTD Wunnwmanel, hamumus IMoamuce
3aBemyronuii Beiyckaromieit kad. [Ipd C.I'. Muxansuenko CornacoBaHo,
706957f1-d2eb-4194-
b533-6139893cfdSa
3aBenytomuii obecrneunBatomieit kag. [1pd C.I'. Muxansuenko CornacoBaHo,
706957f1-d2eb-4194-
b533-6139893cfdSa

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

9KCIEPTbBI:

[Tpodeccop, xad. [Tp>d H.C. Jlerocraee  CormnacoBaHo,
6332ca5f-c16e-4579-
bbc4-ee49773dfd8d

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

PA3BPABOTAHO:

[Tpodeccop, xad. [Ipd T.H. 3aituenko  Pa3pabotano,

e2f61278-7df5-4ac2-
974a-10638be62335

CornacoBaHa Ha noptane N2 60354 22



