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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
(opmHpoBaHue y CTyleHTOB Oara)ka 3HaHMM W HaBBIKOB, HEOOXOAWMBIX JJisi TPOEKTUPOBAHUS
pa3/WUHBbIX  pafiv0371eKTPOHHBIX cpeactB  (POC) ¢ mpUMeHeHHMEM  KOMIBIOTEDHBIX — CHUCTEM
aBTOMaTU3upoBaHHOro npoekTupoBaHus (CAIIP), a Takke MHTErpUpOBaHHbBIX CUCTEM MOJeIUPOBaHUS U
usMmepenuii (Hardware in the Loop).

1.2. 3agauM JUCIHUILIMHBI
— K oCHOBHBIM 3aiauaM AUCLUIIMHBI OTHOCUTCSI U3yUeHUe:;
—  OCHOBHBIX Pa3HOBUAHOCTeN Mogenelt anemeHToB POC;
—  METOZIOB CUMYJISILIUM 37IeKTPUUYECKHUX Liereld U CTPYKTYP;
— MeTOZIOB CHHTe3a U ONTHUMH3aLUY 3/IeKTPUUeCKUX LieTieill U CTPYKTYP;
—  pacyeTHO-3KCIIePUMEeHTA/IbHbIX MEeTO/IOB MPOeKTHPOBaHUS;
— OCHOBHbIX pasHoBuaHOCTer CAIIP ¥ UWHTerpUpOBaHHBIX CHUCTEM MO/e/IMPOBaHUST |
Vi3MepeHUl;

2. MecTo puciuiuiebl B cTpyKType OITIOII

JucomrinHa «OCHOBBI KOMIIbEOTepHOro npoektupoBaHusi POC» (b1.B.[1B.4.1) orHOCUTCS K
BapUaTUBHOM YacTH NPodeCcCrOHaTBbHOTO LMK/Ia 00s13aTe/IbHbIX JUCLIUTIIVH.

[TpepuiecTByOIMMY  AUCLMIVIMHAMY,  (OPMUPYIOLMMM  HauajbHble 3HAHUS, SIBISIOTCSA
cleiyroliye AUCLUUIUIMHBL JIMHeliHas aireOpa ¥ aHa/MTUUecKasi TeoMeTpusi, MareMaTuyeCKUid aHaius,
OcHoOBBI  (YHKLIMOHA/BHOTO aHanu3a, IlpuknajgHble MaTeMaTUuYeCKue MeTOZAbl B PaJJMOTEXHUKe,
OneKkTpoHUKa, Teopust 3/eKTpUuecKUx Lerneil, CxeMoTeXHMKA TeJTeKOMMYHUKAL[MOHHBIX YCTPOMCTB.

[MTocnenyromumMmu AUCLUIVIMHAMU SIB/ISIIOTCS: PacnipocTpaHeHe paiMOBOH U @aHTEHHO (U/iepHble
YCTPOMCTBA.

3. TpeGoBaHus K pe3y/ibTaTaM 0CBOEHMs AMCLIMILIUHBI

[Mporiecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKE CJIelyHOLMX KOMITEeTeHL{1ii:

— [IK-8 ymenuem cobupath M aHa/nu3upoBaTh MHGOPMaLMIO /s (GOPMUPOBaHUS MCXOAHBIX
JAHHBIX /151 IPOEKTUPOBAHMS CPeZICTB U CeTeM CBSI3U U UX 3JIEMEHTOB;

— TJIK-16 TrOTOBHOCTBIO M3yyaThb HAyYHO-TEXHUUYECKYI0 HH(OpPMAaLMIO, OTeYeCTBEHHBbId U
3apy0e’KHbIH OMBIT 10 TeMaTHKe UCC/Ie0BaHuS;

B pe3sysbrarte usyueHus JUCLIIIMHBI CTYEHT JO/DKeH:

— 3HaTb CTaHJApTHble I1aKeTbl IIPUK/IAAHBIX IIPOrpPaMM, OPHUEHTHMPOBAaHHBIX Ha pelleHue
HayUHbBIX Y IIPOEKTHBIX 3a/a4 paZji03/1eKTPOHUKH.

— yMeTb IIpUMEHATb KOMIIBIOTepHble CHCTeMbl U T[IaKeTbl IIPUK/IAJHBIX IIpOrpaMM [ijIs
NIPOEKTUPOBAHUS U UCC/Iel0BaHUS PaJUOTEXHUUECKUX YCTPOUCTB.

— BJAJieTh TUIIOBLIMU [POrpaMMHBIMU CpeCTBaMU [JIs1 aBTOMaTHU3aluy [POeKTUPOBaHUS U
MO/Ie/IMPOBaHNs PaJJM03/1eKTPOHHBIX Lierleid, YCTPOMCTB U CUCTEeM.

4. O0beM ANCIUIUIMHBI M BU/IbI YUe0HOH paboThI
OO0111ast TPY0EMKOCTb JUCILIMTUIMHBI COCTAB/ISET 3 3aUeTHBIX eIMHUIIBI U TPe/ICTaB/IeHa B Tab/uIe

;}:116.111/11_[&1 4.1 — Tpy#0eMKOCTb AUCLIUMILIAHBI
Ne Busl yueOHOM JesiTeTbHOCTH 4 cemecTp Bcero Eqvnauubl

1 Jlekuuu 22 22 yacoB
2 [TpakTryeckue 3aHATHSA 18 18 4yacoB
3 JlabopaTtopHble 3aHATHS 16 16 yacoB
4 Bcero ayiuTOpHBIX 3aHATUI 56 56 4acoB
5 CamocTosiTesibHast paboTa 52 52 4acoB
6 Bcero (6e3 3k3ameHa) 108 108 4yacoB
7 OO6masi TpyA0eMKOCThb 108 108 4yacoB
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3 3

3.E

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jensl JUCHHUILIMHLI K BU/bI 3aHATHH
Pa3ziesnbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUI TIPUBEZIeHbI B Tabuiie 5.1.
Tabmuia 5.1 — Pa3zgenbl AUCLMIVIMHEBI U BUJbI 3aHSTUN

. ~ z
A o
s 8| e
2 & = 2% &t
< o o < S o = =
= S = = g 3 =z
Ne HasBanus pa3zenoB JUCLIUIIIMHBL g 5 = 5 o @ = %
= 2§ 5 g3 &%
S 5§ E | =8| &8
< (=] =
g 2 | &
O
1 |Orarnsl ¥ acneKkThl [IPOeKTUPOBAHUS 6 2 0 5 13 [1K-16, TIK-8
POC, oxBaTbiBaeMble COBPeMEHHbIMU
CAIIP, u ux uHTerpaiusi B eJuHbIN
LIMKJT POEKTUPOBAHUS
2 |OcHOBHbIe Pa3HOBUIHOCTH Mojiesielt 4 6 0 12 22 [IK-16, IIK-8
snemeHTOB POC
3 | MeToapl CUMYJIALIMM JTeKTPUYe CKUX 4 4 4 12 24 [IK-16, IIK-8
Ljerer U CTPYKTyp
4 | CuHTe3 M ONTUMHU3ALIUS JIEKTPUUYEeCKUX 4 4 4 11 23 I1IK-16, TIK-8
Liereil U CTPYKTYp
5 |PacueTHO-3KCIleprMeHTa/IbHble METO/bI 4 2 8 12 26 | [IK-16, T[IK-8
MPOeKTHPOBaHUsl. IHTerpupoBaHHbIe
CUCTEMBbI MOJIe/TUPOBaHUs U U3MepeHUr
Utoro 22 18 16 52 108
5.2. CoaepixaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
CojiepskaHue pa3/enoB AUCLUIUIHMH (TT0 JIEKLWSIM) TIpUBeieHo B Tabsuie 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3zie/ioB AUCLUTUIUH (TI0 JIEKI[HsIM)
4 3 E
5
>
HaspaHus pasienion CopeprkaHuve pas/ie/ioB JUCLUTIIMHBI 10 = 2 %
NeKLUSIM g g 2
S8 g =
Al o 2
= o
4 cemecTp

1 DTaribl U acrieKThbl TIPOEKTUPOBAHUS
P3OC, oxBarbiBaemMble COBpeMeHHbBIMU
CAITIIP, u ux uHTerpaius B eZJUHbIN
LIMKJT IPOEKTUPOBaHUSs

1.1 ITpoekTrpoBaHue Ha YpPOBHe
CTPYKTYPHBIX CxeM U 0CHOBHbIe CAITIP,
obecrieurBaroIIye Takoe
nipoekTrpoBaHre. KomroneHT Visual
System Simulator (VSS) CAITP AWR
Design Environment (AWRDE).1.2
[IpoekTrpoBaHyve Ha ypoBHe
MPUHLIUINA/IBHBIX CXeM U OCHOBHbIE
CAITIP, obecrieurBaroIiyie Takoe
nipoekTrpoBaHue. KommoHneHT Analog
Office CATIP AWRDE.1.3

(@))]

[1K-16,
[TIK-8
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[IpoekTtuposanve POC c yuetom
BOJIHOBBIX 3 dexroB u CATIP,
obecrieunBaroIIre Takoe
rpoexktupoBanue. KomnoneHnt Microvawe
Office (MWO) CAIIP AWRDE.1.4
VHTerprpoBaHHbIe CUCTEMBbI
Mo/iesiipoBaHus U usMepenuii (Hardware
in the Loop (HIL)). [TporpamMmmHo-
anrapaTHble KOMIIIEKCHI C
WCTI0/Ib30BaHUEM CUCTEeMbI MTPUKJIaHbIX
riporpaMmM AWRDE + LabVIEW u
MOJY/IbHBIX U3MepUTe/bHBIX T1aTGopM
PXI.

HToro

2 OCHOBHbIE Pa3HOBU/JTHOCTH MoJie/ien
snemeHTOB POC

2.1 Kparkuii 0630p OCHOBHBIX BH/IOB
Mozie-nei ssiemeHToB POC.2.2
AnanmuTtnyeckue mozenu.2.3 Mogenv B
BH/le SKBUBA/IEHTHbIX cxeM.2.4
TabmuuHbIe MoE/H.

HNToro

[TK-16,
[1K-8

3 Metobl CUMYJIALIUU
3/IeKTPUYeCKUX Lierel U CTPYKTYp

3.1 Cumynauys JTMHeNHbIX Liernei.3.2
CuMynsiLusi HeJIMHeNHbBIX Lierleld MeTo0M
pellieHus1 HeTMHeHHBIX

b depeHIMaNIbHBIX ypaBHEHUH BO
BpeMmeHHoM obsactu (SPICE).3.3
CuMynsiLusi HeJIMHeNHbBIX Lierleid MeTo0M
rapMoHuueckoro 6ananca.3.4 CuMysiiys
BOJIHOBBIX TMPOLIECCOB B 37IEKTPUYECKUX
uensix. KBasu-T BosHbl. Me-Toj, CETOK.
MeTon MOMEHTOB.

HToro

TIK-16,
TIK-8

4 CyHTe3 U ONTUMU3aLIUS
3/IeKTpAUeCKUX Liereid U CTPYKTYP

4.1 IlapamMeTpUueCKUU U CTPYKTYPHBIN
cuHTe3 3nekTpuueckux 1erneid. CATIP,
obecrieunBaroIIie TakK1e BU/[bI
cuHTe3a.4.2 [lapameTpruueckuii CUHTe3
(omrTrMM3aLys): BEIOOP BapbHUPyeMbIX
rapaMeTpOB, 1ie/ieBbiX (PYHKIUI 1
rpaHyuuHbIX yci10Bri.4.3 OCHOBHBIE
ONTHMH3ALMOHHbIE aITOPUTMBbI; KX
NpeuMyILiecTBa U HeloCTatku.4.3
OpHoKpuTepranbHas u
MHOI'OKpUTepHasbHas onTuMusauun.4.4
CTpYKTYpHBII CHHTE3
(aBTOMAaTM3WpPOBAHHBIN CUHTE3 CXEM).

HNToro

[TK-16,
[1K-8

5 PacueTHo-3KCIieprMeHTalbHbIe
MeTO/ibl IPOEKTUPOBaHUSI.
VHTerpupoBaHHble CUCTEMBbI
MOZle/TMPOBaHKs U U3MepeHui

5.1 O6mast uaest ¥ MpeuMyIIecTBa
pacueTHO-IKCIIePUMEHTaIbHOTO MeTO/a
npoekTrpoBanusi (Hardware in the Loop
(HIL)).5.2 AnmaparHoe obecrieueHue
pacueTHO-IKCIIePUMEHTaIbHOTO MeTo/ja
rpoeKkThpoBanHus. ['MOKue

TIK-16,
TIK-8
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n3MepuTeibHbIe TUIaTGopMbl Ha Haze
uHTepdeiica PXI 1 nakera nmporpamMm
LabVIEW.5.3 NHTerpaius
n3MepuTesibHbIX cucteM (LabVIEW) c
cucteMaMu MoziesiipoBaHusi (AWRDE
).5.4 HoBble BO3MOXXHOCTH ONTUMU3ALUN
npoektupyeMbix POC B HIL-cucremax.

HToro 4

Wtoro 3a cemecTp 22

5.3. Pa3pgensl AMCHMILVIMHBI ¥ MEeXX/JUCHUIUIMHAPHBIE CBSA3H C 00eCreurBaIUMH (Mpe/bIAyIMH)
U o0ecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA
Pazgenbl AUCHMIUIMHBI U MEXIUCIUTUIMHAPHBIE CBSA3U C 0becrieunBarOmUMy (TIpebIAyIiMU) U
obecrieuriBaeMbIMH (TT0C/IEIYIOIIMMU) JUCLITUTMHAMM TIPe/ICTaB-/IeHbl B Tabvie 5.3.
Tabnuiia 5.3 - Pa3genbl AUCLUATITMHBI M MEXKJUCIUIIMHAPHBIE CBSI3U

Ne pa3zenioB AaHHOW JUCLUATIIMHBIL, /151 KOTOPbIX
Heo0X0IMMO H3yueHHe 00eCTIeurBatoIUX U
obecrieurBaeMbIX JUCLIUTIINH

1 2 3 4 5

Ne HavimeHOBaHWe AUCLUTIIUH

[peniecTBytoOLMe AUCLUTIIUHBI

1 |JlunetiHast anrebpa ¥ aHaTUTHUE CKast

+ +
reoMeTpust
2 |Maremarrnyeckuii aHa/In3 + + + +
OcHoBBI (DYHKIIMOHAILHOTO aHa/Ir3a + + +
4  |IIpukiagHble MaTeMaThueCKUe MeTObl B 4 4 + +
pajuoTeXHUKE
ONeKTpOHUKa + +
6 |Teopus a/eKTprUUeCKUX Lierneu + + +
7 | CxeMOTeXHHUKA TeJIeKOMMYHUKALIMOHHBIX N N N N

YCTPOWCTB

[Tocnepyroume AUCLIUIIIMHEI

1 PaCHpOCTpaHEHI/Ie PagrOBOJIH U dHTEHHO

- + +
(uaepHbIe yCTPOICTBA

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH JUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTcTBME KOMITeTeHLMM, (OPMHUPYeMbIX MPHW WU3YYeHUU [WCLUIUIMHBI, U BUJOB 3aHSATHI
nipe/icTaB/eHo B Tabsure 5.4
Tabmuma 5. 4 — CoOTBeTCTBMe KOMIETEHI[MM W BHU/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yueHUU
IVCLIATI/TUHBI

Bupp! 3aHATHI

KomneTeniyuu
Jlekiuu
[TpakTUueckue 3aHITUS
JlabopaTopHble 3aHSATHS
CamocTosiTenbHast paboTa
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K-8 + + + +
[IK-16 + + + +
6. IHTepaKTUBHBIE MeTOABI M ()OPMBI OpraHU3aIuu 00yYeHHs
He mipegycmorpeno PYII
7. JIabopaTopHbIi MPAKTHKYM
Cogep>xaHue y1abopaTopHbIX paboT rpuBeieHo B Tabuie 7.1.
Tabmuua 7. 1 — CozepykaHue 1ab0paTOpHBIX PadoT
g g x5
= a4
3 = =
= 5
= 2 &
Ha3BaHus pa3zenos CopmepskaHue 1abopaTOpHBIX paboT s S5
S -
2 5 g
= S
4 cemecTp
3 Metozpl CUMYIALIMU CUMynSLus HeJTMHeUHBIX Ljerleld MeTO0M 4 ITK-16,
3JIEKTPUYECKUX LieTlell U CTPYKTYP pele-HUs AU (epeHanbHbIX I1K-8
ypaBHEHH BO BpeMeH-HO# 06/1acTu.
3ajjaHue — uCccie[0BaTh 3aBUCHMOCTh
KauyeCTBa MOZIe/IMPOBAaHUS OT NapamMeTpOB
CUMYJISITOPA; BBISIBUTH 0COOEHHOCTH
CXeMBI, JleJarolye pacueT
HeTpaBU/IbHBIM UM HEBO3MO)KHBIM
Nroro
4 CuHTe3 ¥ ONTUMH3aLYs OpHOKpUTepHa/bHBIN NTapaMeTpuueCcKui [TK-16,
3JIeKTpPAYEeCKUX Lierel U CTPYKTYP cunrte3 POC B CAIIP AWRDE. 3afanue [1K-8
— rlapamMeTpUUeCcKy CUHTe3UpPOBaTh CXeMy
T0 3a/laHHOMY KPUTEpUIO
Ntoro
5 PacyeTHO-3KCIIepUMeHTa/IbHbIE [TporpamMmmupoBaHye THOKHX CPe/ICTB [TK-16,
MEeTOZbI [IPOEKTHPOBAHUS. n3MepeHus c npuMeHeHreM LabVIEW u [1IK-8
VHTerpypoBaHHble CUCTEMBI nnargopmel PXI ais cucrem
MO/Ie/TUPOBAaHUS U U3MepeHU nipoektrpoBaHus Hardware in the Loop
Wcrionb30BaHve UHTETPUPOBAHHBIX 4
cucteM mozenupoBanus (AWRDE) u
u3mepenus (LabVIEW) ans pacueTHo-
5KCIepYMeHTaIbHOI0 NPOeKTUPO-BaHUs
POC
Nroro 8
Wtoro 3a cemecTp 16
8. IlpakTHUecKHe 3aHATUA
CopeprkaHye MpaKTHUeCKUX paboT nprBeseHo B Tabmuie 8.1.
Tabnuiia 8. 1 — CojiepskaHre MpakTHUYeCKUx paboT
oo R~
3 4
3 = =
z s 8
Hassanus paszenos CopeprkaHye NpaKTUYeCKUX 3aHATUN § o e GE
=
&£ =
2 5 g
= S}
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4 cemecTp

1 DTarbl ¥ acreKThbl IPOEKTUPOBaHUsl | 3HAKOMCTBO C MHTepdeiicoM 1 2 I1K-16,
POC, oxBaTbiBaeMble COBPEMEHHBIMH | OCHOBHBIMH BO3-MOKHOCTSIMUA CUCTEM [1K-8
CAIIP, v ux vHTerpanus B eJMHbINA npoektrpoBaHusi AWRDE u LabVIEW.
LIMKJI TIPOEKTHUPOBaHUS 3agaHue — cobpaTh MPOCTYIO CXEMY B

AWRDE

Ntoro 2
2 OCHOBHbIe Pa3HOBU/THOCTH Mojiesiel | AHaTMTHUYeCKUe MoZesd. 3aflaHue — 2 [1K-16,
anemeHTOB POC paccumuTath B cucteme MathCAD [1K-8

VMITy/IbCHbIE TIePeX0/iHble ¥ YaCTOTHBIE
XapaKTepUCTUKU MPOCTeUILIeN Lienu

Mogenu B BUJie S5KBUBaJIEHTHBIX CXEM. 2
3aziaHve — UCC/e[joBaTh BIVSHUE
pa3MyHbIX TTapaMeTPOB SKBHUBa/IeHTHOM
CXeMbl Ha pe3y/IbTaTbl MO/e/Ii-POBaHUs

Tabnmuunbie Mogenu. KoHTpobHast 2

paboTa 1o TIepBbIM JBYM pa3zesiam

JVICLIATI/TMHBI

Htoro 6
3 Metozpl CUMYIALIMU CuMynsuusi TMHENHBIX Leren ¢ 2 ITK-16,
3/IeKTpAYeCKUX Liereid U CTPYKTYP WCI0/Ib30BaHHWEM MPOCTHIX [1K-8

aHA/IMTUUYEeCKUX MoJesieil. 3a/jaHue —
WCC/Ie[,0BaTh 3aBUCHUMOCTh KauecTBa
MO/Ie/IMpO-BaHusl OT [1apaMeTpoB
CUMY/SATOpA

Cumysisitusi HeJIMHeWHBIX 1ierieil MeToZjoM 2
rapMo-Huueckoro 6anaHca. KoHTponbHas
paboTa 1o TpeTbeMy paszeny

JVCLIUTUIAHBI
HWtoro 4

4 CuHTe3 U ONTUMH3ALMA OpHO- ¥ MHOTOKpUTEpUA/IbHBIA CUHTE3 2 [1K-16,

3/IEKTPUYECKUX LieTlell U CTPYKTYP POC B CAITP AWRDE [1K-8
CtpykTypHbIi cuHTe3 cxeMm B CAITP 2

AWRDE. KonTposnbHast pabora o
YeTBEPTOMY pa3Zeny JUCLIUIUIAHBI

Nroro 4
5 PacueTHo-3KCIIepyMeHTalbHbIe IIprMeHeHKe aBTOMaTU3MPOBaHHbIX 2 I1K-16,
MeTO/bI [IPOEKTUPOBaHUS. V3MepUTe/Ib-HbIX CUCTeM /ISl SKCTPaKLUU ITK-8
VHTerprpoBaHHbIe CUCTEMBI rapaMeTpoB MOJie-/ied 371eMeHTOB
MO/,e/IMPOBaHNUs U U3MepeHUU Vitoro 2
Wtoro 3a cemectp 18

9. CamocrosiTesibHast padoTa
Buibl camocTosiTesTbHOM paboThl, TPYA0EMKOCTh U (hOpMUpyeMble KOMIIeTEeHLIMH TIpe/|CTaB/IeHb! B
Tabmmie 9.1.
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Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHL[UH

Hassanus pa3zesnos

Buibl camocTOsSITeTbHOM
paboThI

TpyzmoeMKoCTb

dopmMupyemMbie
KOMIIeTeHL|U!

(DOPMLI KOHTDOJIA

4 cemecTp

1 DTamnel U acreKTsbl
rpoektvpoBanus POC,
OXBaTbIBaeMble
coBpeMeHHbIMU CATIP,
WX UHTerpalys B eJUHbIN
LIMKJI TIPOEKTHUPOBaHUs

ITogroroBka K
MpPaKTUYe CKUM 3aHATUSIM,
ceMHHapam

N

[TpopaboTKa JIeKLIMOHHOTO
Marepuasa

Htoro

[1K-16,
[T1K-8

Cobecenopanue, KoHCIieKT
CaMOTIOIrOTOBKU

2 OCHOBHBIE
Pa3HOBUTHOCTH Mojie/niei
sjieMeHTOB POC

ITogroroBka K
MpaKTUYeCKUM 3aHSATUSIM,
CceMUHapam

ITogroroBka K
MpaKTUYe CKUM 3aHATUSIM,
ceMHHapam

ITogroroerka K
MPaKTUUYe CKUM 3aHSTUSIM,
CceMUHapam

[TpopaboTKa /IeKLIMOHHOTO
marepuasa

Htoro

12

TIK-16,
TIK-8

PacueTHast pabora,
CobecenoBanue,
KonTtponbHas pabora

3 Metozpl CUMYIALIMU
3/IeKTpUUeCKUX Liernei U

CTPYKTYP

ITogroroBka K
MpaKTUYe CKUM 3aHATUSIM,
ceMHHapam

ITogrororka K
MPaKTUUYe CKUM 3aHSTUSIM,
CceMUHapam

ITpopaboTKa /IeKLIMOHHOTO
marepuasa

OdopmreHue O0TUETOB T10
naboparopHbIM paboTam

HNroro

12

[1IK-16,
[T1K-8

CobecenoBanue,
KonTtponbHas pabora,
Koncriekr
CaMOTOAroToBKY, OTUeT
o 1abopatopHoii paboTe

4 CHUHTe3 U ONITUMM3aLIUs
3JIeKTpUUECKUX Liernei U

CTPYKTYD

IToaroroBka K
MpaKTUYe CKUM 3aHATUSIM,
CceMUHapam

IToaroroBka K
MPaKTUYe CKUM 3aHATUSM,
CceMUHapam

[TpopaboTKa /eKLIMOHHOTO
marepuasa

OdopmiieHre 0TUETOB TI0
nabopatopHbIM paboTam

[1IK-16,
ITK-8

CobecenoBanue,
KonTtponbHas pabora,
Otuet 10 1abopaTopHO
pabore
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Hroro 11

5 PacueTHo- ITogroroBka K 2 IIK-16, CobecenoBanue,
3KCIIepUMeHTaIbHbIe MPaKTUYECKUM 3aHSATUSIM, [1K-8 KomnoneHt
MeTO/ibl TIPOEKTHPOBaHUS. | CeMUHapaM CBOeBpeMeHHOCTH, OTyeT
VIHTerpupoBaHHbIe Tpopa6oTka JIeKIUOHHOTO 7 110 JlabopaTopHoi paboTte
CHCTEMBI MOJe/MPOBAHUS |\ - epuaa
Y U3MepeHui

OdopmreHrie 0TUETOB 110 4

nabopaTopHbIM paboTam

OdopmeHre O0TUETOB T10 4

naboparopHbIM paboTam

Ntoro 12
Wtoro 3a cemecTp 52
Ntoro 52

10. KypcoBas pabora
He nipenycmotpeno PYII

11. PeliTuHroBas cucremMa jjisi OI{eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. Ban/ibHbIE OLEeHKH /I 3/IeMeHTOB KOHTPOJIsl
Tabsuiia 11.1 — BanbHbIe OLIEHKH /1151 37IeMEHTOB KOHTPOJISI

. . MakcumanbHbIN
. MaxkcuManbHbIN MaxkcuManbHbIN
OneMeHThI yueOHOM 6asu1 3a epuog Bcero 3a
6am1 Ha 1-yro KT c| 6ans 3a nmepuof,
JleATeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel| cemecTpa
4 cemecTp
KomrioHeHT 4 4
CBOEBPEMEHHOCTH
Koncnekr 4 4 2 10
CaMOIO/ITOTOBKU
KonTtponbHast paboTta 10 20 20 50
Otuer 110 /TabOpaTOPHOA 6 4 2 12
pabore
PacueTtHast pabora 6 4 2 12
CobecenoBaHue 6 4 2 12
Hapacraroiym urtorom 32 68 100 100

11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabnuua 11. 2 — [NepecueT 6a//10B B OL|eHKU 38 KOHTPOJIbHbIE TOYKU

basbl Ha [1aTy KOHTPOIBHOW TOUKU Ouenka

> 90% oT MaKCUMaJIbHOM cymMMbI OasiioB Ha Aary KT 5

Ot 70% 10 89% oT MakcMManbHOW CyMMBI O6asioB Ha gary KT

4
Ot 60% 1o 69% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 3
2

< 60% oT MakcuMasbHOM cyMMbl OansioB Ha gaty KT

11.3. Ilepecuer cymMMbI 6a/IJIOB B TPAAAMIIMOHHYIO U MEXX/yHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6a//IOB B TPAJULIMOHHYIO M MEXYHAPOAHYIO OLIeHKY Tpe/cTaB/eH B Tabmuie
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11.3.
Tabnuia 11. 3 — ITepecueT cyMMbI 6a/IOB B TPAJULIMOHHYIO U MEXKYHAPOHYIO OLIEHKY

WToroBast cymma 6asios,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)

9K3aMeH

5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrM4HO)
85-89 B (oueHs xopo11o)

4 (xopol1io) (3auTeHo0) 75 -84 C (xopo110)
70 -74
65 - 69 D (yaoBrieTBOpUTEHHO)

3 (YAOB/IETBOPUTEBHO) (3aUTEHO) 60 64 E (HocpeAcTaerio)
2 (HeYOB/IECTBODUTETHO) (He Hike 60 6asos F (HeyzmoB1eTBOPUTEJILHO)

3aUTeHO)

12. Yueb6Ho-MeTOAMYeCcKOe M HH(OPMAIHOHHOE 00ecreyeHHe AUCIUILTMHBI

12.1. OcHoBHas 1uTeparypa
1. OcHOBBI aBTOMaTHM3WPOBAHHOTO MPOEKTUPOBAHUS PAIM03/I€KTPOHHBIX YCTPOUCTB (YacTh 1):
YuebHoe mocobue / KomorpusoB B. A. — 2012. 120 c. [OnekTpoHHBIH pecypc] - Pexxum goctyma:
https://edu.tusur.ru/training/publications/1390, cBo60gHbIIA.
2. OcCHOBBI aBTOMaTMU3UPOBAHHOTO TMPOEKTHPOBaHUS PaJHOIeKTPOHHBIX YCTPONCTB (YacTh 2):
YuebHoe mocobue / KomorpuBoB B. A. — 2012. 132 c. [OnekTpoHHBIN pecypc] - Pexxum pgocryma:
https://edu.tusur.ru/training/publications/1391, cBOOOAHBI!.

12.2. lono/siHMTE/IbHAS JIMTEpaTypa
1. PaseBur B./l., [Toranos }0.B., Kypymmn A.A. ITpoektrpoBanre CBU-yCTpOMCTB C MOMOLLBIO
Microwave Office. ITog pea. B.[. Pazepura. — M.: COJIOH-IIpecc, 2003. — 496 c. 3K3-pbl: BCeTo:
ays(12), cuz1(1), cusz5(1) (Hammuuve B 6ubmoreke TYCYP - 14 3K3.)

12.3. YueOHO-MeTOoAMYECKOe TOCOOHE ¥ MPOrpaMMHOe ofecreyeHme

1. OcCHOBBI KOMITbIOTEPHOTO TPOEKTUPOBaHUsS M MOZETUPOBAHKS Pa/IM03/IeKTPOHHBIX CPE/ICTB:
YuebHo-meTopnyeckoe mocobue / Kpaceko A. C. — 2012. 64 c. [OnekTpoHHbI pecypc] - Pexxum
noctyma: https://edu.tusur.ru/training/publications/1030, cBo60JHBIH.

2. OcCHOBBI KOMMbIOTEPHOTO MPOEKTUPOBaHUS M MOJe/IMPOBaHUS PaZiM03/IeKTPOHHBIX CPeJCTB:
YuebHO-MeToAMUECKOE TTOCOOMEe K MPAaKTUUeCKUM 3aHSATHSIM M OpPraHU3al[ii CaMOCTOsITe/TbHON paboThI
no kypcy / Tucmenko B. WM. — 2011. 22 c. [DOnekTpoHHbli pecypc] - Pexum pgocryna:
https://edu.tusur.ru/training/publications/2119, cBo60AHBI.

3.  OcCHOBBI TPOEKTUPOBAHUS T€KTPOHHBIX CPeJCTB: MeTonuyecKre yKa3aHHUs K IPaKTHue CKUM,
71abopaTopHBIM 3aHATUSIM M CaMOCTOSITe/TbHOUM pabote / UepHbiiieB A. A. - 2012. 71 c. [OneKTpoHHbIH
pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/2814, cBo6oaHBIi.

12.4. Ba3bl JaHHBIX, HH()OPMALIMOHHO CTIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. OcHoBHag 6a3a bubnmuoreku TYCYP

13. MaTepua/ibHO-TeXHHUYECKOe o0ecreyeHue JUCIUILTHHBI

JIeKI[MOHHBIM KypC TIOATOTOBJIEH B BHJe TMpe3eHTal[dii B 3/7eKTPOHHOU ¢dopMe, TO3TOMY B
JIeKIIMOHHOM ayIUuTOPUU TPeOyeTCs KOMIBIOTEDP C TIPOEKTOPOM.

YacTb JeMOHCTPALMOHHOTO Marepuasa W 3afad [Jjisi TIPOBe/leHUs] TIPaKTUYeCKUX 3aHATUU
TIOATOTOB/IEHA C MCTI0/Ib30BaHUeM TiporpaMMHoro obecriedenusi AWR Design Environment u LabVIEW.
Takum oOpa3oM, B ayIUTOPWU [Jis TIPOBeJeHUs] TIPAKTUUECKUX 3aHSATUM TPeOyrHTCS KOMITbIOTEpPHI C
yKa3aHHBIM IMPOrPaMMHBIM 00ecIieueHreM.

14. ®oHpA 011eHOYHBIX CPEe/ICTB
@OH/I OLIEHOUHbBIX CPE/ICTB MPUBE/IEH B PUJIOKEeHUH 1.
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15. MeTognueckue peKOMeH/Jaliy 110 OPraHUu3aliiy U3yYeHUs JUCLUILINHbI
be3 pekoMeHa11H.

CornacoBaHa Ha noptane Ne 1731

12



IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
OCHOBBI KOMIIBIOTEPHOr0 NpoekTUpoBanusa POC

YpoBeHb OCHOBHOI 00pa3oBaTe/ibHOM rporpaMmbl: bakanaBpuar

Hanpaenenue mnofrotoBku (cneuuanbHocTh): 11.03.02 MH(OKOMMyHUKAMOHHbIE TEeXHOJIOTUH U
CHUCTeMbI CBA3H

[Tpodunb: 3auuiieHHbIe CHCTeMbI U CeTH CBA3H

dopma 0OyueHUs: OUHAsA

@akynsreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: P31, Kadeapa paano31eKTPOHHKH | 3al[UTHI HH(pOpMauu

Kypc: 2

Cemecrtp: 4

YuebOHbI# M1aH Habopa 2014 rozga

Pa3paboTumku:
— Munagmmii Hayusbii coTpyaHUK CKB "Cwmena" AptuiieB C. A.
— TlIpodeccop kad. P3N Cemenos 3. B.

3auet: 4 cemecTp

Tomck 2016
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU

Otarbl opMHUPOBaHUST KOMIIETEHITUM

IT1K-8

CBA3U U UX 3/IeMEHTOB

yMeHHeM cobupaTh U aHa/IM3UpOBaTh
MH(pOopMaLuto /17151 POPMHPOBaHUS MCXOAHBIX
JAHHBIX 7151 IPOEKTUPOBaHUs CPe/ICTB U ceTel

ITK-16

TOTOBHOCTBIO M3y4aTh HAYYHO-TeXHUYECKYIO
nH(OpMaLMIO0, 0TeueCTBeHHbIHN 1 3apy0eXXHbIH
OIIBIT 10 TeMaTHKe UCCIIefl0BaHUs

YCTPOMCTB.;

[lo/mKeH 3HaTh CTaHjapTHBIE MaKeThl
TIPUKJ/Ia[THBIX TIPOTPaMM,
OpPHEHTUPOBAHHBIX Ha pellieHre HayUHbIX U
TIPOEKTHBIX 3a/jau PaJiv03/1eKTPOHUKH. ;
[lo/mKeH yMeTb IPUMEHSTb KOMITbIOTepHbIe
CUCTeMbI U MaKeThbl MPUK/IaJHbIX
NporpamMm /ijist IpOeKTUPOBAHUS U
VICC/Ie[J0BaHUS PaIMOTEXHUYE CKUX

[lo/oKeH BnazieTb TUIIOBBIMU
IIPOrpaMMHBIMU CPeZCTBaMU [iIs1
aBTOMarr3aly NIPOeKTUPOBaHUs U
MO/le/IMPOBaHUs PaZj03/1eKTPOHHBIX
1jerier, yCTPOMCTB U CUCTEM.;

O6H_u/1e XdPAKTE€PUCTUKHU roKasarejie u KpUTepUeB OLI€HWBAHUA KOMHeTEH]_II/II\/JI Ha BCeX 3TdlldaX

TIpUBe/IeHbI B TaO/HIe 2.

Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUS KOMIIETEeHLIMH 110 3Taram

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTs

Bnagets

YPOBEHb) Y TeOpeTUUeCKUMU

MNpUMEHKUMOCTH

OTtmuHo (BeIcOKMH | O6naziaeT dhakTHUe CKUMHU

3HAHUSIMH B TIpe/ieiax
r3yuaemMoi 06/1acTu C
TTOHUMaHWeM TPaHUI]

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /JIsi Pa3BUTHS
TBOPUYECKUX pelIeHuH,
abcTparupoBaHus
nipobeM

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEpIIIEHCTBYET JeHCTBUS
paboThI

Xoportio (6a30BbIit

YPOBEHbB) TpoLIeCChl, obIIHe

n3yyaeMoi obacTu

3HaeT ¢aKThl, TPUHLIUIIBI,

IMOHATHUA B IIpeJieiax

O6nagaeT Axana3’oHOM
MIPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX ZIJIs pelleHust
orpefie/IeHHbIX TIPo6JieM B
obnacTy Kccie0BaHUsS

BepeT oTBeTCTBEHHOCTH 3a
3aBepIleHKe 3a/iau B
WCCJIe/IOBaHUY,
npucrocab/iMBaeT cBoe
TioBe/ieHue K
obcTosITeNIbCTBaM B
pelieHUH pobiem

o0 (TIoporoBbii OOIIMMH 3HAHUSIMU

YPOBEHD)

YnoBnerBoputenbH | O6mazaetT 6a30BbIMU

O6asaeT OCHOBHBIMHU
YMEeHHSIMH, TPeOyeMbIMU
U151 BBITIO/THEHUST TIPOCThIX
3ajiau

Paboraet npu rpsiMomM
HaO/MIOeHNUN

2 Peamu3anus KOMIIETeHI[UIH

2.1 Komnerennusn ITK-8

[TK-8: ymeHueM cobupaTh ¥ aHaIM3MpPOBaTh WHGOPMALUIO [T (OPMHPOBAHUS HCXOAHBIX
JIAaHHBIX [I7151 TPOEKTUPOBaHUsI CPe/ICTB U CeTel CBSI3U U UX 3/IeMEHTOB.
st bopMUpOBaHUS KOMITETEHIIUK HEOOXO[UMO OCYIIeCTBUTh Psifi 3TANOB. DTarbl GOPMUPOBAHUS
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KOMITeTeHI[UM, TIpUMeHsieMble [ijis 3TOr0 BUJbl 3aHSATUM U HCIO/b3yeMble CpPeACTBa OL|eHUBaHUS
TnipeZicTaB/IeHbl B Tabmuiie 3.
Tabsuria 3 — OTariel HOpPMUPOBAHUS KOMIIETEHI[UH U UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

vH(opMaliy B
HMH(OKOMMYHUKAITMOHHBIX
CUCTeMax; TeH/ eHL[U1
pa3BUTHsA B 00/1aCTH
HMH(OKOMMYHUKALIMOHHBIX
TEeXHOJIOTUW U CUCTEM
CBSI3U.

YCTPOMCTB,
CUHTEe31pOBaTh C
WCTI0/Tb30BaHUEM
COBPEMEHHOM
MUKPO3/1eKTPOHHOM
3/1eMeHTHOW 0a3bl
1M(dpoBbIe YCTPOUMCTRA,
obecrieunBaroIIie
3aJjaHHOe
(byHKLMOHHMPOBaHHUe

CocraB 3HaThb YMmeTb Bnagets
CopeprkaHue OCHOBHBIE TOHSITHUS B MPOBO/IUTh aHa/IN3 U Haua/bHbIMK HaBbIKAMU
3TaroB obsacTu repesaun CUHTe3 JIOTUYeCKUX pa3pabOTKH U OT/IAZIKH C

WCT0/Tb30BaHUEM
COOTBETCTBYIOLIUX
OT/Ia[JOYHBIX CPeZICTB
MPOrpPaMMHOTO
obecrieyeHus: CUTHA/IbHBIX
TNIPOLIeCCOPOB U
MHKDPOKOHTPOJLJIEPOB

Bupp! 3aHaTHM

¢ [IpakTrueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuy;

* CamocTosTe/bHas
pabora;

* [IpakTuueckue
3aHATHS;

* JlabopaTopHbie
3aHATHS;

* Jlekuuuy;

* CamocTosiTe/ibHas
pabora;

* JlaboparopHbie
3aHSATHS;

» CamocTosiTe/bHast
pabora;

Ncronb3yembie
cpefcTBa
OLleHUBaHUs

* KoHTposibHast paboTa;
* Otyet no
nabopatopHoii pabore;

* PacuetHas paborta;

¢ KoHcnekT

 KoHTposnbHas pabota;
* OtyeT no
nabopatopHoii pabore;

* PacuetHasi pabora;

* KoHCrekT

* Otyet no
nabopatopHoii paboTe;
* PacueTHasi paboTa;
* 3auert;

CaMOIIOATOTOBKY; CaMOIIOZITOTOBKY;
* CobecemoBaHue; » CobecegoBaHue;
e 3auerT; * 3auer;
@dopMyIMpOBKa MOKasaTesed W KPUTepHeB OLeHMBAaHUS [JaHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmmie 4.
Tabnuiia 4 — IToka3aTe/ M M KpUTEPHM OI[eHMBAHMsI KOMIIETEHI[MH Ha 3Tarnax
CocraB 3HaTb Ymetb Bnagets
OminuHo * Ob6nagaer * O6nagaer auana3zoHoMm | * KoHtpomupyeT pabory,
(BBICOKMI YPOBEHb) | (haKTUUeCKMMH U MPaKTUYECKUX YMEHUH, TPOBOJUT OLIEHKY,
TeopeThuueCKUMHU TpeOyeMbIX /Ijisi Pa3BUTHSI | COBEPILEHCTBYeT

3HAHUSIMH B TIpeZiesiax
M3yuaeMoit 06/1acTH C
TIOHMMaHWEM TPaHMUI]

TIPUMEHUMOCTH;

TBOPYECKHUX pellleHnH,
abcTparvpoBaHust
npobrewm;

JeicTBUSI paboThI;

Xoporiio (6a30BbIit
YPOBEHb)

* 3HaeT (haKThI,
TIPUHLIUIIBI, TTPOLECCHI,
oOI1I1e TTOHATHS B
nipeie/iax u3y4yaemMom
obsacTy;

* OO6sazaeT AMArIa30HOM
MPaKTHUYEeCKUX YMEHMUH,
TpeOyeMbIX [IJisl peleHust
oTipe/ie/IeHHBIX TTPO0IeM
B oOsacTut

WCC/Ie/IOBAHUA ;

* Beper
OTBETCTBEHHOCTb 3a
3aBepIlIeHue 3a7iau B
WCCJIeJOBaHUH,
nipucrocabivBaeT cBoe
TOBe/IEHUE K
o0CTOsITE/TECTBAM B
peliieHUy TipobsieM ;
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YnoBneTBoOpUTeTbH
0 (1oporoBbIv

* O6nanmaet 6a30BBIMU
OOIIIMMH 3HAHUSIMH;

* OO6magaeT 0OCHOBHBIMH
YMEHHSIMH, TpeOyeMbIMU

* Paboraet npu npsiMom
HaO/TI0IeHNH;

YPOBEHb) JIJIsI BBITIO/THEHUS
MPOCTHIX 33/1ay;
2.2 Komnerennus ITK-16
[MK-16: TOTOBHOCTbIO U3yuaTb HaAyYHO-TEXHWUECKYI0 HWH(GOpMAI[MIO, OTeueCTBEHHBIM U

3aPY6E)KHbIﬁ OIIBIT I10 TeMdTHKe HCC/ieJOBaHUs.

st hopMUpOBaHKST KOMIIETEHIIUH HEOOXOAMMO OCYIL|eCTBUTD Psifi 3TArOB. DTaribl HOpMUPOBaHMUs
KOMIIETEHLIUM, TMpPUMEHsieMble JJiss STOr0 BHUIbl 3aHATUHA W UCHOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tpe/iCTaB/ieHbI B Tabsurie 5.
OPMMPOBaHHs KOMIIETEHLIMU U UCIIOIb3YeMbIe CPE/ICTBA OLIEHUBAHMSI

Tabuia 5 — Orarbl

orpeeneHHOW TeMaTHKU
OCYIIIeCTB/IATh TIOUCK U
aHanu3 UH(opMalu,
TNpe/iICTaB/IeHHOM B
pa3UUHBbIX UCTOUHHKAX.

CocraB 3HaTb YmeTb Bnanets
CopeprkaHue CrocoObI TOMCKA HAYUHO- | [IPOBOJIUTH aHATN3 HaBbIKaMU paboThI C
9TarioB TeXHUYe CKOH TeXHUUYeCKOMN TexXHUuue CKOM

vHbopMaIuu vH(bOpMaI[MU B paMKax JIOKyMeHTal[1el, B ToM

YuCIie, TIPY TIOUCKe
WH(OPMAaI[K; HaBbIKaMU
CaMOCTOSITe/TLHOW pabOThI
Ha KOMITbIOTEPE U B
KOMIIbIOTEPHBIX CETSIX.

Bunpl 3aHATHI

* [lpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuuy;

* CamocTrodTenbHas
pabora;

 [lpakTuueckue
3aHATHS;

* JlabGopaTtopHble
3aHATHS;

* Jlekumu;

* (CamocrosiTe/ibHast
pabora;

* JlaboparopHble
3aHSITHS;

* CamocTodTebHas
pabora;

Wcnons3yemblie
CpeiCcTBa
OLIeHUBaHUs

* KoHtposbHast paboTa;
* Otyet no
naboparopHoii pabore;

* PacueTHast paboTa;

* KoHcnekT
CaMOTIOATOTOBKY;

* CobecenoBaHue;

* 3auerT;

* KoHnrposnbHast pabota;
* Otyer no
naboparopHoii pabore;

* PacuetHasi paboTa;

* KoHCcrekT
CaMOTIOATOTOBKH;

* CobecenoBaHue;

* 3aueT;

* Otyet no
naboparopHoii pabore;
* PacuetHas pabora;
* 3auert;

dopMy/nMpoBKa TMOKasaTesjeldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEeHLMM TpUBe/leHa B

Tabuiie 6.
Tabsuria 6 — ITokasaTesi U KpUTEPUU OLIEHUBaHMsI KOMIIETEHI[MM Ha 3Tarax
CocraB 3HaThb YmeTb Bnagets
OminuHo * OO6nagaet * O6nagaer auanazoHoMm | ¢ KoHTponupyeT pabory,
(BBICOKHI YPOBEHb) | (haKTUUeCKUMH U MIpAKTUUeCKUX YMEeHHH, TPOBOJUT OLIeHKY, COBep-
TeopeThueCKUMHU TpeOyeMbIX /I/isl Pa3BUTHS | IIEHCTBYET JeHCTBUS

3HaHUSIMU B TIpe/ienax
u3yuaeMoii obmactu ¢
TIOHMMaH1eM T'DaHUL]

TIPUMEHUMOCTH;

TBOPUECKHUX pellleHunH,
abcTparvpoBaHust
ripobsiem;

paboThI;

Xopotiio (6a30BbIit
YPOBEHb)

* 3HaeT (aKThl,
TIPUHLIUTIBI, TIPOLIeCCHI,
o0I11IHe TTOHATHS B
ripefiesiax u3ydaeMou

* OO6najgaeTr Auana3oHOM
NIpaKTUUe CKUX YMEHWH,
TpebyeMbIX /15 pelleHust
orpe/ie/IeHHbIX TIPO0sIeM

* beper
OTBETCTBEHHOCTH 3a
3aBeplileHre 3a/ia4 B
HCCJIefIOBaHUH,
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obsacTy; B 00/1aCTH MCC/IeIOBaHMs; | TIPUCITOCA0/MBAET CBOe
MOBe/IeHue K
00CTOATE/NILCTBAM B
petieHun rpobiem;

YnosnersoputenibH | ¢ O6azaer 6a30BLIMU * OO6namaetT OCHOBHBIMH | * PaboTaeT npu npsMom
0 (TIoporoBeIi 0OIIMMU 3HAHUSIMU; YMEeHUsIMH, TpeOyeMbIMH | HaOJIIoieHNY;
YPOBEHb) JI71s1 BBITIOJTHEHUST

IMMPOCTHIX 3a/ia4,

3 TunoBbie KOHTPO/IbHBIE 33/JAHUSA
st peanmu3aluy BBIIIETIEPEUMCIEHHBIX 3a/lau 00yYeHUs] UCIIOJb3YIOTCS TUIIOBbIE KOHTPOJIbHBIE
3aflaHus WK MHble MaTepHasbl, HeoOXoAMble AJIs1 OLeHKM 3HaHWM, YMeHHH, HaBbIKOB M (W/IM) OIIbITa
JesITeIbHOCTH, XapaKTepU3yHOIIUX STarbl (OPMUPOBaHUSl KOMIIETEHLIMM B MpOLiecce OCBOEHHs
obpa3oBaTebHOM MPOrpaMMBl, B CIeAYIOIIEM COCTaBe.

3.1 Bonipocbl Ha CAaMOIIOATOTOBKY
— TIporpamMmupoBaHue TMOKMX CpeJCTB U3MepeHus ¢ mpuMeHeHreM LabVIEW.
— Crpykryphbiii cuHTe3 cxeM B CAITP AWRDE
— CuMynsLus HelMHelHBIX Lerell MeTo/0M rapMOHHUeCKoro basaHca.
— Cumynsauys TMHEWHBIX LeTel C MCI0/Ib30BaHMeM MPOCTHIX aHaTMTUUeCKUX MOJelen.

3.2 Bonipochkl Ha cobece/joBaHue
— OcobenHoct cumynsatud  POC  Ha ypoBHE CTPYKTYPHBIX cXeM. IlosHble MoOAenH
YeTBIPeXIO/IIOCHBIX 3/IeMEeHTOB. BO3MOXHOCTU 1O aHanu3y pacnpefeneHHbIX CTpykKTyp B AWR DE.
Knaccudukaiusi cumynsatopoB. CUMysiLUs TiepexX0JHbIX TIPOLeCCOB B HeMMHEWHBIX Lensix. HemuHelHbIe
CUMYJIITOPBI Y MIX TIPUMeHeHue. MeTos, MHOTOCHUTHA/IbHOTO TapMOHUYeCKoro OasaHca.

3.3 TeMbI KOHTPO/IbHBIX padoT

— KonTtposnbHast pabora Ne3 Bompoc 1 1. PasHoBUAHOCTH cuHTe3a Lereil. 2. Yto Heob6xoaumo
3a71aTh, UTOOBI OTpeAeMUTh 3aZiady aBTOMAaTH3MPOBAHHOTO TapaMeTpryeckoro cuHres3a? 3. Kak MokHO
chopmupoBaTh Lemu ontumusaimu? 4. OcobeHHOCTH 3aJjaHusl BapbUpyeMbIX MapaMeTpoB. Borpoc 2 5.
Yro Takoe TpaHWYHBIE YCJOBUSI ONTHMH3ALMd U KAaKOBbI 0COoOeHHOCTHM uX Bbibopa? 6. OCHOBHbIE
OTNTUMU3ALIMOHHbIE A/ITOPUTMbl U UX OCOOEHHOCTH. 7. ABTOMAaTHW3WPOBaHHbBIN CTPYKTYPHBIA CHHTe3
KakKMX Llereil Ha HacTosALMi MoMeHT peanr3oBaH B AWRDE? 8. OcHoBHble pa3HOBUJHOCTH (PUIBTPOB,
JNOCTYIIHbIE i1 aBTOMAaTU3WPOBAHHOIO CTPYKTypHOro cuvHte3a B AWRDE. Borpoc 3 9. Anroputm
aBTOMAaTHU3MPOBAHHOTO CTPYKTypHOro cuHTe3a ¢uibTpoB. 10. Ilpeobpa3oBaHue 4acTOTHI TPH CHHTE3e
(unbTPOB: UTO BBHITIOMHSIETCS Ha 3ToM JTarie? 11. Ha Kakoi a7eMeHTHO# 6a3e Mo)KeT ObITh CUHTe3UPOBaH
¢uneTp B AWRDE? 12. OcobeHHOCTH cHTe3a (UIBTPOB Ha pacripe/ie/ieHHbIX 37eMeHTax. Bompoc 4 13.
OCHOBHbIe MCXOJHbIe MapaMeTphl /s pacyeta ¢uibTpa. 14. OOIIMe NMoAX0Abl K CUHTe3y COIIaCyHOIIUX
tereii. 15. UTo HY)KHO 3a/1aTh, YTOOBI OMpe/ie/UTh 3a/lauy aBTOMaTU3UPOBAHHOTO CHHTE3a COTTACyIOIIei
Lenu?

— KonrtponbHasi pabora Ne2 Bompoc 1 1. Knaccudwukaiusi cumynaTopoB. 2. HenuHeliHble
CUMYJIATOPBI U UX NpuMeHeHHe. Borpoc 2 1. Cumynanys JMHeNHBIX Lierel 10 MOCTOSSHHOMY TOKY. 2.
Cumynsauus JIMHEeWHBIX Liered ¢ yyeToM peakTuBHOCTH. Bompoc 3 1. Knaccudukanys HelMHeHHBIX
CUMySTOPOB. 2. CUMYy/SLUsl HeMHEMHBbIX Lereld Mo TMOCTOSHHOMY TOKy. Bompoc 4 1. Cumynsuus
Nepexo/HbIX MPOLIeCCOB B HeJMHEeMHbIX Lensax. 2. CXOAUMOCTb a/JrOPUTMOB HeJIMHEMHOU CUMYJISLIUU.
Bormpoc 5 1. Metog rapmonudeckoro 6anadca. 2. MeTos MHOTOCUTHaIbHOTO TapMOHHUECKOTO OastaHca.

— KonrtponbHasi pabora Nel Bompoc 1 1. OcobenHoctd cumynsauuu POC Ha ypoBHe
CTPYKTYPHBIX cxXeM. 2. BO3MOXXHOCTH 1O aHa/u3y pacripefiesnieHHbIX cTpyKTyp B AWR DE. Bompoc 2 3.
JIByXIIO/IIOCHBIE JIMHEKHble 5/eMeHTbl U X Mofenu. 4. Mopenu 4eTbIpeXIOMIOCHBIX 3/1eMEHTOB [/
VICIIO/Ib30BAHUSI Ha YPOBHE MOJe/IUpOBaHUs CTPYKTYpHbIX cxeM. Bompoc 3 5. IlonHele Mogenu
YeTbIPeXIIOIFOCHBIX 3/1eMeHTOB. 6. be3blHeplMOHHas He/lWHeWHas Mogenb auoja. Bompoc 4 7.
HenuHelinble MoziesTu peakTUBHBIX 37eMeHTOB. 8. HenrvHelHO-MHepLMoHHas Mozesb auozaa. Bompoc 5 9.
I[Tpocreiiiias Ge3bIHEpIIMOHHAs HelMMHelHasi Mogienb TpaHsucropa. 10. HenmHeliHO-MHepIMOHHAs: MOZieNb
TpaHsucropa Obepca-Mona. Bonpoc 6 11. Mogens OGumonsipHoro Tpansuctopa ['ymmens-IlyHa. 12.
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Henunelino-uHepuioHHas mogesb Tpansucropa JFET.

3.4 TembI pacueTHbIX padoT
— [IlapameTpruecku CUHTE3UpPOBAaTh CXeMy I10 3aJaHHOMY KPUTEPHIO.
— MHccnepoBath 3aBUCUMOCTD KaueCTBa MOZe/IMPOBaHUS OT I1apaMeTpOB CUMYJISITOPa.
— Paccuurars B cucreme MathCAD umny/nbCcHble Tiepexo/Hble U UaCTOTHble XapaKTePUCTUKU
IIPOCTEULLIeN LIeTn.
— Cobparts npoctyto cxemy B AWRDE.

3.5 Tembl /1a00OpaTOPHBIX PadoT

— HWcnonb3oBaHWe WHTErpUpOBaHHbIX cucTeM MogenvpoBaHuss (AWRDE) u  u3mepeHus
(LabVIEW) py1g1 pacueTHO-3KCepUMeHTaIbHOTO POeKTUpo-BaHus POC

— TIlporpammupoBaHre TMOKMX CpefcTB u3MepeHusi ¢ npumeHeHneM LabVIEW u miatdopmbl
PXI pnst cuctem npoektrpoBanust Hardware in the Loop

— OpHokpuTepuanbHbli mNapaMmetrpuueckuii cuHTe3 POC B CAIIP AWRDE. 3aganue —
rapaMeTpruyecKy CUHTe3UPOBaTh CXeMy I10 33/JaHHOMY KPUTEPUIO

— Cumynsauysi HeJlMHENHBIX Liereld MeTOZoM pelle-HUsl AWQQepeHLManbHbIX ypaBHEHUW BO
BpeMeH-HOUM o0sacTy. 3afiaHue — UCC/IeIoBaTh 3aBHCHMOCTh KauecTBa MOZEIMPOBaHUSI OT TapaMeTpOB
CUMYJISITOPA; BbISSBUTH 0COOEHHOCTHU CXeMBbl, JieJlatolliyie pacueT HellpaBUIbHBIM UM HEBO3MOXKHBIM

3.6 3auéT
— YcnoBueM MosiyueHHs 3a4eTa siB/ISIeTCSI CEMeCTPOBBINA PEUTHHT CTyfeHTa He MeHee 60 6asioB.

4 MeToanuecKue Marepua/bl
st obecrieuenust mporjecca oOy4yeHUs U pelleHHs 3a7iau 00yuYeHUs] UCTIONB3YIOTCS CIefyIOLLHe
MaTepuasbl:
— MeTOAUYeCKHe Marepuasbl, OMpefessole TMpoLeJypbl OLIeHWBaHUSl 3HaHWUM, YMEHUH,
HaBbIKOB U (W/IM) OMbITa [esATeJbHOCTH, XapaKTepU3YIL[UX 3Tarbl (POP-MUPOBAHHSI KOMIIETEHLUH,
cornacHo 1. 12 paboyeii MporpaMMal.

4.1. OcHoBHas 1uTeparypa
1. OcHOBBI aBTOMAaTH3UPOBAHHOTO TMPOEKTUPOBAHUS Pa/IM03/IEKTPOHHBIX YCTPOUCTB (YacTh 1):
YuebHoe mocobue / KomorpusoB B. A. — 2012. 120 c. [OnekrpoHHbIH pecypc] - Pexxum poctyma:
https://edu.tusur.ru/training/publications/1390, cBoGOAHBI.
2. OCHOBBI aBTOMaTU3UPOBAaHHOTO MPOEKTUPOBAHUSI PaZiM03eKTPOHHBIX yCTPOUCTB (YacTh 2):
YuebHoe mocobue / KomorpueoB B. A. — 2012. 132 c. [OnekrpoHHbIN pecypc] - Pexxum pocryma:
https://edu.tusur.ru/training/publications/1391, cBOOGOAHBI!.

4.2. lonoHUTe/IbHAA IMTepaTypa
1. Pasesur B./l., [Toranos }0.B., Kypymmn A.A. ITpoektrpoBanre CBU-yCTpPOUCTB C MOMOLLBIO
Microwave Office. TTog pea. B.[. Pazepura. — M.: COJIOH-IIpecc, 2003. — 496 c. OK3-pbl: BCeTO:
aynsn(12), cuz1(1), cusz5(1) (Hammume B 6ubmoreke TYCYP - 14 3K3.)

4.3. YueO0HO-MeToJuUeCKoe Mocodue U MporpaMMHoe odecreueHne

1. OcCHOBBI KOMIBLIOTEPHOTO TIPOEKTHPOBAHWS M MO/Ie/TMPOBAHUS Pa/IH03/IeKTPOHHBIX CPE/ICTB:
YuebHO-MeToaMueckoe mocobue / Kpacbko A. C. — 2012. 64 c. [OnekTpoHHBIN pecypc] - Pexxum
poctyra: https://edu.tusur.ru/training/publications/1030, cBO60JHBIT.

2.  OCHOBBI KOMIBIOTEPHOTO TIPOEKTUPOBAHUS U MOJIe/IMPOBAHUS PaZiM03/IEKTPOHHBIX CPeJCTB:
YuebHO-MeToAMYeCKOe MOoCcOOMe K TIPaKTUYeCKUM 3aHSITUSM U OpPraHU3al[i¥ CaMOCTOSITe/TbHOW paboThI
nmo kypcy / Tucnenko B. WM. — 2011. 22 c. [DnekTpoHHBIM pecypc] - Pexum jgocryna:
https://edu.tusur.ru/training/publications/2119, cBo60JHBIT.

3. OCHOBBI MPOEKTUPOBAHUS JTEKTPOHHBIX CPeJCTB: MeToinuecKre yKa3aHUs K TIPaKTHUe CKUM,
7abopaTOpHBIM 3aHSITUSIM U CaMOCTOsITeIbHOUM paboTe / UepHbimeB A. A. - 2012. 71 c. [DneKTpOHHbIH
pecypc] - Pexxum moctymna: http://edu.tusur.ru/publications/2814, cBobogHbIT.

4.4. Ba3bl JaHHBIX, TH()OPMAI[HOHHO CIIPABOYHbIE M MOMCKOBBIE CHCTeMbI
1. OcHoBHas 6a3a 6ubmioreku TYCYP
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