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(TYCYP)
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PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
OcHOBBI KOMNIBIOTEPHOI0 npoekTUpoBanusa PIC

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpaenenne nogrotoBku (cnenuanbHOCTh): 11.03.02 VH(poKOMMyHUKanMOHHbIe TEeXHOJIOTUU H
CHCTeMbI CBSI3U

HanpagneHHoCTh (ipo¢ub): 3aluiieHHbIe CUCTeMb] U CeTH CBS3HU

dopma oOyueHUs: OUHAA

dakynereT: PT®, Pagnorexunueckuu (paKy/ibTeT

Kadenpa: P3U, Kadeapa pajuo3/1eKTPOHUKH H 3a1MThl MH(OpMaIuu

Kypc: 2

CemecTp: 4

YueOHbIi 1i71aH Habopa 2015 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 4 cemecTp Bcero EvHunb
1 Jlekuu 22 22 4acoB
2 [IpakTrueckue 3aHATHSA 18 18 4yacoB
3 JIabopaTopHble 3aHSTHS 16 16 4yacoB
4 Bcero ayauTOpHBIX 3aHITUM 56 56 yacoB
5 CamocTosiTesibHast paboTa 52 52 yacoB
6 Bcero (6e3 3k3ameHa) 108 108 4acoB
7 OO6111ast TPYJ0EMKOCTh 108 108 YyacoB
3.0 3.0 3.E

3auet: 4 cemecTp

Tomck 2017
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npotokosn Ne 2 oT« 3 » 10 2016 1|
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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 AUCLUIIIMHBI OTHOCUTCST U3y4YeHUe:
—  OCHOBHBIX Pa3HOBUAHOCTeN Mogenelt s3nemeHToB POC
—  METOZIOB CUMYJISILIUM 37IeKTPUUYECKHUX Liereid U CTPYKTYP
— MeTOZOB CHMHTe3a U ONTHUMH3aLUY 3/IeKTPUUeCKUX LieTieil U CTPYKTYP
—  PpacyeTHO-3KCIIePUMEeHTA/IbHbIX MeTO/I0B IPOEKTHUPOBAHUS
— OCHOBHbIX pasHoBuaHOCTer CAIIP ¥ UWHTerpUpOBaHHBIX CHUCTEM MO/e/IMPOBaHUST |
V3MepeHun

2. MecTo puciuiuiebl B cTpyKType OITIOII

JucomrinHa «OCHOBBI KOMIIbEOTepHOro npoektupoBaHusi POC» (b1.B.[1B.4.1) orHOCUTCS K
6n0ky 1 (BapriaTHBHAas 4acTh).

[TpepuiecTByOIMMY  AUCLMIVIMHAMY,  (OPMUPYIOLMMM  HauajbHble 3HAHUS, SIBISIOTCSA
c/lefyrole NUCLUIVIMHBL: MareMaTueckue MeTOZbl ONMUCAHWsI CUIHa/loB, MaTeMaTMUeCKWil aHaius,
Teopus 3MeKTpUYeCKUX Lielleu.

[TocneayrowymMy JUCLMIVIMHAMU SB/ISIIOTCA: Paguonepejarolye yCTpoOMCTBa CUCTEM PaJuOCBsI3U
Y pajuofocTyna.

3. TpeboBaHus K pe3yjbTaTaM 0CBOEHHS JUCIUIL/THHBI

ITporecc u3yueHus JUCLIMIUIMHBI HarlpaB/ieH Ha ()OPMUPOBaHYe CJIelyHOIMX KOMIIeTeHL[U:

— [IK-8 ymenmem cobupath M aHa/MM3UpPOBaTh MH(GOPMALMIO /1T (GOPMUPOBAHUS HCXOZHBIX
JAHHBIX /17151 IPOEKTUPOBAHUS CPeJCTB U CeTell CBSI3U U UX 3JIeMeHTOB;

— [TIK-16 TrOTOBHOCTbIO M3yuaThb HAyYHO-TeXHHWUYECKyl0 WHGPOpMaldi0, OTeYeCTBEHHBbINM U
3apy0e’KHBIH OMBIT TI0 TeMaTHKe UCC/Ie0BaHKS;

B pesysbraTte u3yyeHus JUCLUMIUIMHBI CTYAEHT [O/DKeH:

— 3HaTb CTaHJApTHble [aKeTbl TPUK/IAJHBIX IIPOrpaMM, OPHWEHTHMPOBAaHHBIX Ha pelleHue
Hay4HBIX U IIPOEKTHBIX 3a7a4 pau03/IeKTPOHUKHU.

— yMeTb IIPUMEHATb KOMIIBIOTepHble CUCTeMbl M T[laKeTbl IPUKIA[HBIX IIPOrpamMMm [
NIPOEKTHPOBAHUS Y UCCJIe[l0BaHMS PaJUOTEXHUUECKUX YCTPOUCTB.

— B/Ia/ileTb TUIIOBBIMU IPOrPAMMHBIMU CpeJCTBaMH [Jisi aBTOMaTh3aluy IIPOeKTUPOBaHUS U
MO/|e/TMPOBaHNs PaJiM03JIeKTPOHHBIX LieTel, YCTPONCTB U CUCTEM.

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYAOEMKOCTb [UCLMIUIMHBI cocTaByisieT 3.0 3ayeTHBIX €JUHHUIILI W TIpeACTaBjieHa B
Tabme 4.1.
Tabnwiia 4.1 — Tpy0eMKOCTb TUCIUIIAHEI

Buzibl yueOHOM IeATeTbHOCTH Bcero vacos CemecTpsl

4 cemecTp
AynutopHblie 3aHSTHS (BCEro) 56 56
Jlexuuu 22 22
[IpakTrueckue 3aHATHS 18 18
JlabopaTtopHbie 3aHATHUS 16 16
CamocTosiTenibHast paboTa (Bcero) 52 52
OdopmeHre 0TUETOB T10 JJabOpaTOpHLIM paboTam 16 16
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ITpopaboTKa JIeKIMOHHOTO MaTepHasa 13 13
[ToaroroBka K IpakTUUeCKUM 3aHATUAM, CeMUHapaM 23 23
Bcero (6e3 sk3ameHa) 108 108
OO0111ast TPYJ0EMKOCTD Yac 108 108
3aueTtHble Eavnnibl TpygoeMKoCTH 3.0 3.0

5. Copepxanve AUCILUIIUHBI

5.1. Pa3genbl JMCHUNIMHBI 1 BU/IbI 3aHATHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHH TTPUBe/IeHbI B Tabmmile 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZbI 3aHATUN

= = £
= g 3
= 3 =] _ @
o g o g g oS
= o o s o g S =
: 0 8: I3
Ne Ha3BaHus pa3zenoB AUCLUTUIMHBI g % = 5 o @ =
= £ E 5 23 &%
z = § | RE| §¢
5, =} =
=¥ lr::cs CEU
= O
1 | DTarmsl ¥ acrieKTbl POEKTUPOBAHKS 6 2 0 5 13 [IK-16, I[IK-8
P3OC, oxBaTbiBaemMble COBpeMeHHBIMU
CAIIP, u ux uHTerpanus B eJUHbIN
LIMKJT IPOeKTHPOBaHUs
2 |OcHOBHbIe Pa3HOBU/IHOCTH MoOjiesiel 4 6 0 12 22 [1K-16, I1K-8
anemeHTOB POC
3 |Metofbl CUMYJISALIMU 3/IeKTPUYE CKUX 4 4 4 12 24 | IIK-16, IIK-8
Ljerei U CTPYKTyp
4 | CuHTe3 M ONTUMHU3aLUS 3JIEKTPUUYECKUX 4 4 4 11 23 [TK-16, ITK-8
L[erer U CTPYKTYP
5 | PacueTHO-3KCIIepriMeHTaIbHbIe MeTO/bI 4 2 8 12 26 [TK-16, ITK-8
MPOEeKTUPOBaHUs. VIHTerpupoBaHHbIe
CHUCTeMbI MOJIe/TMPOBaHUs U U3MepeHUN
Ntoro 22 18 16 52 108
5.2. CoaepikaHue pa3/je/ioB AUCHUILUIAHBI (M0 JIeKIUAM)
Cogep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIpYBe/ieHo B Tabnuie 5.2.
Tabnuiia 5.2 - Comep>kaHue pa3ziesioB AUCLUTUIMH (TI0 JIEKI[HSIM)
g 5 S
g 3
= >
Haspasms pasgencs CopeprkaHyve pa3zienoB JUCLUIIMHEI 110 = 2 %
JIEKLIUSIM s g g
S8 g =
=Y o 2
= S
4 cemecTp

1 OTanbl ¥ acneKThl MPOeKTUPOBAHUS
P3C, oxBaTbiBaeMbie COBPEMEHHBIMU
CAIIP, u ux uHTerpausi B eJUHbIN
LIMKJI IPOEKTHUPOBAHUS

1.1 TIpoekTrpoBaHve Ha ypOBHe
CTPYKTYPHBIX CxeM U 0CHOBHbIe CAIIP,
obecrieunBarolle Takoe
nipoekTrpoBaHue. KommnoHeHT Visual
System Simulator (VSS) CAITP AWR

()]
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Design Environment (AWRDE).1.2
[TpoekTrpoBaHKe Ha ypOBHE
MPUHLIUIHAA/IBHBIX CXEM U OCHOBHbIE
CATIP, ob6ecrieurBaroIiye Takoe
nipoekTrpoBaHue. KomnoHeHT Analog
Office CAITP AWRDE.1.3
[IpoekTtuposanve POC c yuetom
BOJIHOBBIX 3 dexroB u CAITIP,
obecrieunBaroIIye Takoe
rpoexktupoBaHue. Komnonent Microvawe
Office (MWO) CAIIP AWRDE.1.4
NHTerpupoBaHHble CUCTEMbI
Mo/iesiipoBaHus U usMepenuii (Hardware
in the Loop (HIL)). [TporpamMmmHo-
anrapaTHble KOMIIIEKCHI C
WCTI0/Ib30BaHUeM CUCTeMbI MTPUKJIaHbIX
riporpamM AWRDE + LabVIEW u
MOJY/IbHBIX U3MepUTe/bHBIX T1aTGopM
PXI.

HToro

2 OCHOBHbIE Pa3HOBU/ITHOCTH MoJie/ien
snemeHTOB POC

2.1 Kparkwuii 0630p OCHOBHBIX BH/IOB
Moze-nei ssiemeHToB POC.2.2
AHnanmuTtnyeckue mozenu.2.3 Mogenv B
BH/le SKBUBA/IEHTHbIX cxeM.2.4
TabmuuHbIe MOE/H.

HNToro

[TK-16,
[1K-8

3 Meto bl CUMYJIALIUU
3/IeKTPUYeCKUX Lierel U CTPYKTYp

3.1 Cumynauys JTMHeNHbIX Liernei.3.2
CuMyssiLusi HeJIMHeNHbBIX 1ierleild MeTo0M
pellieHus1 HeTMHeHHBIX

b depeHIMaNIbHBIX ypaBHEHUH BO
BpemeHHoM obactu (SPICE).3.3
CuMyssiLusi HeJIMHeNHbBIX 1ierleid MeToJ0M
rapMoHuueckoro 6ananca.3.4 CuMysiiys
BOJIHOBBIX MPOLIECCOB B 37IEKTPUYECKUX
uensix. KBasu-T BosHbl. Me-Toj, CETOK.
MeTon MOMEHTOB.

HToro

TIK-16,
TIK-8

4 CyHTe3 U ONTUMU3aLIUS
3/IeKTpUUeCKUX Liereid U CTPYKTYP

4.1 IlapamMeTpUueCKUU U CTPYKTYPHBIN
cuHTe3 3nekTpuueckux 1erneid. CATIP,
obecrieunBaroIIie Tak1e BU/[bI
cuHTe3a.4.2 [lapameTpruueckuii CUHTe3
(omrTrMM3aLys): BEIOOD BapbHUPyeMbIX
rapaMeTpOB, 1ie/ieBbiX (PYHKIUI 1
rpaHyuuHbIX yci10Bri.4.3 OCHOBHBIE
ONTHMH3ALIMOHHbIE aITOPUTMBbI; KX
NpeuMyILiecTBa U HeloCTatku.4.3
OpHoKpuTepranbHas u
MHOI'OKpUTepHabHas onTuMusauun.4.4
CTpYKTYypHBII CHHTE3
(aBTOMAaTM3WPOBAHHBIN CUHTE3 CXEM).

HNToro

[TK-16,
[1K-8
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5 PacueTHO-3KCIIepUMeHTa/IbHbIE
MeTOZbl [IPOEKTUPOBaHKS.
VHTerprpoBaHHbIe CUCTEMBI
MO/IeJIMPOBAaHUs U U3MepeHui

5.1 OO1jas uaes v peuMylIliecTBa
pacyeTHO-3KCIepYMeHTaIbHOr0 MeToza
ripoektrupoBaHus (Hardware in the Loop
(HIL)).5.2 AnmapartHoe obecrieueHve
pacyeTHO-3KCIIePUMEHTAIbHOTO MeTo/ia
npoeKkTupoBaHus. ['MbKue
M3MepuTeibHbIe 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

[IK-16,
ITIK-8

Wtoro 3a cemecTp

22

5.3. Pazensl AMCHUIVIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneunBarIMH (MPeAbIAYMMHI)

U o0ecreurnBaeMbIMH (MOC/TeYIOIAMH) JUCHHUIUTHHAMHA

Pa3,qem,1 AUCHOUIVIMHBL U MEXIUCHUIVIMHAPHBIE CBA3U C O6eCHqu/IBaI-OLL[I/IMI/I (Hpe,qu'E[YH_II/IMI/I) n

obecrieuriBaeMbIMH (TT0C/IEIYIOIIMMU) JUCLITTMHAMM TIPeICTaB-/IeHbl B Tabviie 5.3.
Tabnuiia 5.3 - Pa3genbl AUCHUATIIMHBI M MEXKJUCIUIIMHAPHBIE CBSI3U

Ne pa3zenioB AaHHOW JUCLATIIMHBI, /7151 KOTOPbIX
Heo0X0IMMO H3yueHHe 00eCTIeurBatoIUX U
Ne HavmeHOBaHMe IMCLMIITMH obecreurBaeMbIX JUCLIUIIIAH
1 2 3 4 5
[peniecTBytoOLMe AUCLUTIIUHBI

1 |Maremarnueckue MeTO/bl OITUCAHUS 4 +

CUTHAJIOB
2 |Martemaruueckuii aHaIu3 + + +
3 | Teopus 31eKTprUUeCKUX Lierein + + +

[Mocneaytoiiyie AUCLUTITUHBI

1 |Papuonepegatoliyie yCTPOMCTBA CUCTEM 4 +

PaZiMOCBsI3U U PaJiuo[0CTyIIa

5.4. CooTBeTCTBHE KOMIIeTeHIIM, (h)opMIpyeMbIX IIPH U3yYeHUH AMCIUILIMHBI, U BU/I0B 3aHATHI
CooTBeTCTBHE KOMITeTeHI[MM, (OpMUPYyeMbIX TPU WU3YUeHUU [OUCLUTUIMHBI, U BUJOB 3aHSATHI

Tipe/iCTaB/ieHo B Tabmwiie 5.4

Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLMM W BUZAOB 3aHATHH, (HOPMUPYEMBIX TpU W3yUYeHWH

HNCILUIIMHBI

Bupp! 3aHaTHM

KomneTeHiun
Jlekuym
[TpakTHUueckue 3aHATUS

JIabopaTopHbIe 3aHSATHS

CamocrosTenbHast paboTa

CDOPMBI KOHTPOJIA
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IT1K-8 +

+ + KonTposbHasi pabora,
KoHCrnekT caMoIioirOTOBKH,
CobecenoBanue, OTueT 10
naboparopHoii pabote,

KomrioneHT
CBOEBPEMEHHOCTH,
PacuetHas pabora

ITIK-16 +

+ + KonTtponbHas pabora,
KoHcnekT caMOnoAroToBKH,
Cobecenopanue, OTUeT 10
naboparopHoii pabore,

KomrioneHt
CBOEBPEMEHHOCTH,
PacuetHast paboTa

6. IHTepaKkTUBHBIE MeTOABI M ()OPMBI OpraHU3aIuu 00yYeHHs

He mipegycmorpeno PYII

7. JTaGopaTopHbIi MPAKTUKYM

Copeprkanue y1abopaTtopHbIX paboT rnpuBezieHo B Tabmiie 7.1.
Tabnuma 7. 1 — CopepykaHHe 1abopaToOpHBIX paboT

Haspanwust paszenos

CopmepskaHue 1abopaTOpHBIX paboT

TpyzoeMKOCTb,

q

dopmupyemblie
KOMITeTeHLIUU

4 cemecTp

3 Metozpl CUMYIALIMU
3/IeKTpAUeCKUX Liereid U CTPYKTYP

CUMynSLus HeJTMHeUHBIX Ljerleld MeTO0M
pele-HUs AU (epeHanbHbIX
ypaBHEHH BO BpeMeH-HO# 06/1acTu.
3ajjaHue — uCccie[0BaTh 3aBUCHMOCTh
KaueCTBa MO/|e/IMPOBaHUsS OT NTapaMeTpOB
CUMYJISITOPA; BBISIBUTH 0COOEHHOCTH
CXeMBbl, Jieflatolye pacueT
HeTpaBU/IbHBIM UM HEBO3MO)KHBIM

N

HToro

[1K-16,
[TIK-8

4 CyHTe3 ¥ ONTUMH3aLIUs
3JIeKTPUYECKUX LieTlel U CTPYKTYP

OpHOKpUTepHa/bHBIN NTapaMeTpuueCcKui
cunTe3 POC B CAITP AWRDE. 3ananue
— rapaMeTpUUeCKU CHHTe3UPOBaTh CXEMY
10 3a/IaHHOMY KPUTEpHIO

Htoro

ITK-16,
[TIK-8

5 PacyeTHO-3KCIIepUMeHTa/IbHbIe
MeTO/bl [IPOeKTUPOBAHUSA.
VHTerprpoBaHHbIe CUCTEMBI
MO/Ie/TUPOBAaHUs U U3MepeHUU

[TporpamMmmupoBaHye THOKHX CPe/ICTB
n3MepeHus c npuMeHeHreM LabVIEW u
riatgopmel PXI a5t cuctem
nipoektrpoBaHus Hardware in the Loop

Wcrnonb30BaHue UHTErPUPOBAHHBIX
cucteM mozenupoBanus (AWRDE) u
u3mepenus (LabVIEW) ans pacueTHo-
9KCTIepUMEeHTaIbHOTO TIPOeKTHUPO-BaHUsI
POC

HToro

TK-16,
K-8
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Nroro 3a cemecTp

16

8. IlpakTHueckue 3aHATUA

CojiepskaHue pakKTHYeCKHUX paboT nprBeieHo B Tabwmiie 8.1.
Tabsura 8. 1 — CopeprkaHue MpakKTUUECKUX paboT

HasBanwst paszenos

CopeprkaHre IPaKTUUECKUX 3aHATUI

Tpyn0eMKOCTb,

q

dopmMupyemMbie
KOMITeTeHLIUU

4 cemecTp

1 DTarbl U acrieKkThl IPOEKTUPOBAHUS
POC, oxBarbiBaemMble COBpeMeHHbIMU
CAITIIP, 1 ux uHTerpaius B eZJUHbIN
LIMKJI IPOEKTUPOBaHUS

3HAKOMCTBO C UHTepdeicoM u
OCHOBHBIMU BO3-MO)KHOCTSIMU CUCTEM
ripoektupoBaHust AWRDE u LabVIEW.
3agaHue — cobpaTh POCTYIO CXeMY B
AWRDE

N

HToro

[1K-16,
ITIK-8

snemeHTOB POC

2 OCHOBHbIE Pa3HOBU/JTHOCTH MoJie/ien

AHanmuTryeckue Mozesu. 3ajlaHue —
paccuutarh B cucreMe MathCAD
HIMITYJ/IbCHBIE TIepeXOJHble ¥ YaCTOTHbIe
XapaKTepUCTUKKU MPOCTellliel Lernu

Mopenu B BUjie SKBUBAJI€HTHBIX CXEM.
3a/laHue — UCceoBaTh BAUSHUE
pa3/MYHbIX MTapaMeTPOB SKBUBA/I€eHTHOMN
CXeMbl Ha pe3y/bTaTbl MOJe/TU-POBaHUS

Tabnmunbie Mogem. KoHTposibHast
paboTa 1o nepBbIM JBYM paszesiam
JVCLIATI/IUHBI

HToro

[TK-16,
[1K-8

3 MeTozbl CUMYJISILIUA
3/IeKTPUYECKUX Liereil U CTPYKTYp

Cumynsiusi TMHeMHBIX 1jeTiel ¢
WCII0/Tb30BaHUEM MPOCThIX
aHA/IMTUYECKHX MOoZesiell. 3afaHre —
WCC/IeJ0BaTh 3aBUCUMOCTh KaueCTBa
MO/Ie/IMPO-BaHUsI OT TlapaMeTpOB
CUMYJISITOpPA

CuMynsiLusi HeJIMHeNHbBIX 1ierleld MeTo,0M
rapMo-HHU4ecKoro 6anaHca. KoHTponbHas
pabora 1o TpeTbeMy paszieny
JTUCLIATITUHBI

HToro

TK-16,
K-8

4 CuHTe3 ¥ ONTUMHU3aLUs
3JIEKTPUYECKUX LieTlel U CTPYKTYP

OfiHO- ¥ MHOTOKpUTepHUa/IbHbIN CUHTE3
POC B CAIIP AWRDE

CrpykTypHbIii cuHTe3 cxeM B CATIP
AWRDE. KonTtponbHas pabora 1o
YeTBepTOMY pasZieny AWCLUTUIHbI

HToro

ITK-16,
[TIK-8

5 PacueTHO-3KCIIepUMeHTa/IbHbIe
MeTOZbl [IPOEKTUPOBaHKS.

[IpumeHeHKe aBTOMaTU3UPOBaHHBIX
H3MepUTe/Ib-HbIX CUCTEM JJIs1 SKCTPAKL[UU

[1K-16,
ITIK-8
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VHTerpupoBaHHbIe CUCTEMbI
MO/IeJIMPOBAaHUs U U3MepeHui

rapaMeTpOB Mo/jie-Jieli 37IeMeHTOB

HToro

Wtoro 3a cemecTp

18

9. CamocrosTesibHasA pabora
Busibl camocTosiTesTIbHOM paboThI, TPYAOEMKOCTh 1 (hOpMUPYeMble KOMIIETEeHLIMH TIPe/[CTaB/IeHbI B

Tabmmme 9.1.
Tabsmura 9.1 - Byl camocTosiTesTbHOM pab0ThI, TPYZI0EMKOCTb U ()OPMUPYEMble KOMITETEHIIUH
4 g
5 =
9 s 5
o & v T
Buapl camocTosiTeIbHOM s > o
Ha3Banus paszenos g7 =T @opMBbI KOHTPOJIS
4] g g
paboThI S) g g
=S a =
o, e 2
= S
4 cemecTp
1 DTamnbl ¥ aCeKThl IToaroroBka K 2 IIK-16, Koncnekr
npoektupoBanus POC, MPaKTUYEeCKUM 3aHATUSIM, [1K-8 CaMOTIOATOTOBKH,
OXBaTbIBaeMble ceMHHapam CobecenoBaHre
BpeMeHHbIMU CATIP, u
COBpEME C > " | TIpopaboTKa JeKI[MOHHOTO 3
WX UHTerpalys B eJMHbII
pail A Marepuasa
LIMKJT IPOEKTHUPOBaHUsI
Ntoro
2 OCHOBHBIE [Togroroeka K [1K-16, KoHTponbHas paboTa,
Pa3sHOBU/JHOCTH MOJie/iel | TIPaKTA4YeCKUM 3aHATUSM, [1K-8 PacueTHast pabora,
anemeHTOB POC CceMUHapam CobecenoBaHue
IToaroroBka K 3
MpaKTUYe CKUM 3aHSATUSIM,
ceMHHapam
IToaroroBka K 3
MpaKTAYe CKUM 3aHSATUSIM,
ceMHHapam
[TpopaboTKa /eKLIMOHHOTO 3
Marepuasa
Ntoro 12
3 Metozpl cCUMYIALIMU IToaroroBka K 3 IIK-16, Koncnekr
3JIeKTPUUECKUX Llerlell U | TIPaKTUYeCKUM 3aHSATUSIM, [TK-8 CaMOTMO/ATOTOBKH,
CTPYKTYD ceMHHapam KoHTposnbHas pabota,
TUeT I TOPHOMU
IToaroroBka K 2 0 5 € EH§6OP3 OpHO
MpaKTAYe CKUM 3aHATUSIM, paboTe, LObECeA0BaHNE
ceMHHapam
[TpopaboTKa /eKLIMOHHOTO 3
Marepuasa
OdopmiieHre 0TUETOB TI0 4
nabopatopHbIM paboTam
Ntoro 12
4 Cunre3 u ontuMursaluvsa | Iloaroroeka K 3 [1K-16, KoHTposnbHas pabota,
3/IEKTPUUECKUX L[eTlell U | IPaKTUYeCKHUM 3aHSTHSIM, [1K-8 Ortuet 110 1abopaTopHO

CTPYKTYP

ceMuHapam

pabore, CobecenoBaHue
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IToaroroBka K 2
MpaKTUYe CKUM 3aHATUSM,

ceMuHapam
[TpopaboTKa JeKIIMOHHOTO 2
MaTepuasna
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
Ntoro 11
5 PacueTHo- ITogrororka K 2 IK-16, KomnoneHT
3KCIIepUMeHTAaIbHbIe MPaKTUYECKUM 3aHSATUSIM, [TK-8 CBOEBpeMeHHOCTH, OTueT
MeTO/Ibl TIPOeKTHPOBAHMS. | CeMUHapaM 1o slabopaTtopHoii pabore,
NuTerpupoBaHHbie TpopaGoTKa eKIHMOHHOrO 2 CobecenoBanue
HCTeMbI M HMPOBaHUS
cucTe OJeMpoBa Marepuaa
Y U3MepeHui
OdopmreHre O0TUETOB T10 4
nabopatopHbIM paboTam
OdopmreHue 0TUETOB 110 4
nabopaTopHbIM paboTam
Ntoro 12
Wtoro 3a cemecTp 52
Ntoro 52

10. KypcoBas padora
He npegycmorpeno PYII

11. PeriTMHrOBas cucTeMa AJIA OLI€HKH YCII€eBdA€MOCTH CTYA€HTOB

11.1. ban/1bHBIE OLEHKH AJISl 3/IEMEHTOB KOHTPOJIA
Tabnuua 11.1 — BajuibHble OLIEHKU i/l 3/1eMEHTOB KOHTPOJIS

. . MakcumasbHbIN
. MakcumasbHbIN MakcumasbHbIN
DieMeHThI yueOHOMH Oasu1 3a epuop Bcero 3a
6amn Ha 1-yro KT c| ©6an 3a mepuof,
JesITeTIbHOCTU Mexay 2KT u Ha cemecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel] cemecTpa
4 cemecTp
KommoHeHT 4 4
CBOEBPEMEHHOCTH
KoHcnekr 4 4 2 10
CaMOIIO/ITOTOBKHU
KoHTposbHasi pabora 10 20 20 50
Otuer 110 1Tab0OpaTOPHOMA 6 4 2 12
pabore
PacueTHasi pabora 6 4 2 12
CobecemoBaHue 6 4 2 12
Wtoro Makcumym 3a 32 36 32 100
Tepuo/,
Hapacraroym utorom 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.
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Tabsura 11. 2 — ITepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH
Banbl Ha 1aTy KOHTPOJIbHOM TOUKH OtieHka

> 90% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha gary KT 5

Ot 70% 1o 89% oT MakcumasbHON cymMMbl OansioB Ha gaty KT

4
Ot 60% 10 69% OT MakcMManbHOW CyMMBI O6asioB Ha gary KT 3
2

< 60% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecyeT cymMbl 0a/ijioB B TPAZAMLIMOHHYIO U MEXKIYHAaPOJHYIO OLIeHKY Ipe/CTaB/ieH B Tab/viie
11.3.
Tabmuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6asios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/14HO)
85-89 B (oueHn xopol11i0)

4 (xopo1Lo) (3auTeHo0) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTENbHO)

3 (yA0oB/1eTBOPUTEIBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyznoBneTBOpUTEIIEHO)

3aUTEeHO)

12. Yueb6Ho-MeTOoAMUYEeCcKOe M HH(OPMAILJMOHHOE 00ecreyeHHe AUCIUILIMHbBI

12.1. OcHoBHas /MTEparypa
1. OcHOBBI aBTOMaTH3UPOBAaHHOTO MPOEKTUPOBAHUS Pa/IM03/IeKTPOHHBIX YCTPOUCTB (YacTh 1):
YuebHoe mocobue / KomorpusoB B. A. — 2012. 120 c. [OnekTpoHHBIN pecypc] - Pexxum pgocryma:
https://edu.tusur.ru/training/publications/1390, gata obparienus: 20.01.2017.
2. OCHOBBI aBTOMaTU3UPOBAaHHOTO MPOEKTUPOBAHUS PaZM037eKTPOHHBIX yCTPOUMCTB (YacTh 2):
YuyebHoe mocobue / KomorpuBor B. A. — 2012. 132 c. [SnekTpoHHBIN pecypc] - Pexum goctyma:
https://edu.tusur.ru/training/publications/1391, nata obpamenwus: 20.01.2017.

12.2. lono/siHUTe/IbHASA IUTEpaTypa
1. PaseBur B./l., [Toranos }0.B., Kypymmn A.A. [TpoektrpoBanre CBU-yCTpOMCTB C MOMOLL[bIO
Microwave Office. ITog pea. B.[. Pazepura. — M.: COJIOH-IIpecc, 2003. — 496 c. OK3-pbl: BCETO:
ayun(12), cuz1(1), cuz5(1) (Hamuuue B 6ubnoreke TYCYP - 14 3k3.)

12.3 YueOHo-MeTOgHUECKHE T0CO0HS

12.3.1. O6sa3aTebHBbIE YUeOHO-MeTOqHYECKHE M0Co0us

1. OcCHOBBI KOMITBIOTEPHOTO MPOEKTUPOBAHUS M MOZETUPOBAHHUS Pa/IM03/IeKTPOHHBIX CPE/CTB:
YuebHo-MeToauueckoe mocobue / Kpackko A. C. — 2012. 64 c. [DnekTpoHHbIM pecypc] - Pexxum
pocryna: https://edu.tusur.ru/training/publications/1030, nata ob6pammenus: 20.01.2017.

2. OCHOBBI KOMITBIOTEDHOIO MPOEKTUPOBAHUS M MOZETMPOBaHUS PaJ03/IeKTPOHHBIX CPE/CTB:
YuebHo-MeToAHMYeCcKoe Mocobre K TpakKTUYeCKUM 3aHSTUSM M OpPraHU3al[il CaMOCTOSITeJTIbHOW paboThI
no kypcy / Tucnenko B. M. — 2011. 22 c. [DnekrpoHHbIM pecypc] - Pexum gocryna:
https://edu.tusur.ru/training/publications/2119, nara obpaujenus: 20.01.2017.

3. OcCHOBBI MPOEKTUPOBAHUS TeKTPOHHBIX CPeJCTB: MeToinueckre yKa3aHUsl K TIPaKTHue CKUM,
71ab0paTOpHBIM 3aHATHUSIM U CaMOCTosATesbHOM paborte / UepnbimeB A. A. - 2012. 71 c. [SneKTpoHHBIN
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/2814, nara obpaienusi: 20.01.2017.
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12.3.2 YueOHO-MeTOANMYECKHE TTOCO0UA AJIfA JIUI] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI

YuebGHO-MeTOAMYECKHE MaTepuasbl JIJIsi CAaMOCTOSTe/TbHOM U ayJUTOPHOM paboThl 00yuaromyxcs
W3 YKC/ia WHBAJU/IOB MPEAOCTaB/sIOTCA B (pOpMax, aalTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10pPOBbs U
BOCIIPUATHSL MH(OpMaLUK.

JIist id1y ¢ HapyLIeHUsIMM 3peHust:

- B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;

- B IeyaTHOM (hopMe yBe/IMUeHHBIM HIPHU(TOM.

JIist id1 ¢ HapyLIeHUusIMM cJIyXa:

- B (hopMe 3/IeKTPOHHOTO IOKYMEHTa;

- B reyaTHOM (popme.

JI/ist i1 ¢ HapyLIeHUsIMHM OTNIOPHO-JBUraTe/IbHOI0 anmapara:

- B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;

- B reyaTHOU (popme.

12.4. Ba3bl JaHHBIX, HH()OPMALMOHHO-CIIPABOYHbIE, IOMCKOBBIE CHCTEMBI H Tpedyemoe
NMporpaMMHoOe odecreyeHue
1. OcHoBHas 6a3a 6ubmioreku TYCYP

13. Marepua/ibHO-TeXHHYECKOe ofecreueHHe JUCIHIUTHHBI
13.1. O61ue TpedoOBaHKMA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITHHBI

13.1.1. Marepua/ibHO-TEXHUYECKOe 00ecrieueHue /IS JIeKIIMOHHbBIX 3aHATHI
JIeKI[MOHHBIM KypC TIOATOTOBJEH B BHJe TMpe3eHTaluii B 3/7eKTPOHHON ¢dopMe, TMO3TOMYy B
NeKIIMOHHOM ayIuTOpUU TpebyeTcsi KOMIBIOTEpP C TIPOEKTOPOM.

13.1.2. MaTepua/ibHO-TEXHHYeCKOe o0ecreueHue /sl MPaKTHYeCKUX 3aHATHI
[TpakTUueckue 3aHSATHSL JO/DKHBI BBIIOMHATHCS C MCIIO/Ib30BaHUEM IMPOTrpaMMHOr0 obecrieueHus
AWR Design Environment u LabVIEW. Takum o6pa3om, B ayAUTOPUU [/l TIPOBe/IeHUs MPaKTUUeCKUX
3aHATHHN TPeOyIOTCsl KOMITBIOTEPHI C YKa3aHHBIM ITPOrPaMMHBIM 00ecrieueHreM.

13.1.3. Marepua/ibHO-TEXHHYECKOe obecrieueHue /ijis IabopaTopHbIX padoT

Ons  mpoBefeHUss  /1labOpaTOPHBIX — 3aHATUM  UCTIO/NB3yeTcs — yueOHO-UCCIefoBaTebCKast
BBIUMC/IUTE/IbHAsE Jjlaboparopusi, pacriosiokeHHast 1o afpecy 634034, Tomckas obnacts, . ToMck,
BepmmnuHa ynuiia, 4. 47, 4 ataxk, aya. 407. CoctaB obopyznoBaHus: YuebHas Mebenb; MyasTUMeAUHHbBIH
npoektop TOSHIBA — 1 wt.; Komnbtotepsl Knacca He Hike Intel Pentium G3220 (3.0GHz/4Mb)/4GB
RAM/ 500GB ¢ muypokKomno/soCHbIM J0OCTyrioM B Internet, ¢ MoHuUTOpamu Tuna Samsung 18.5"
S19C200N— 12 mmr; Wcnone3yercss /WijeH3WOHHOe TiporpaMMHOe obecrieueHne AWR  Design
Environment.

13.1.4. MaTepua/ibHO-TEXHHYECKOe o0ecreueHue /Jijisi CaMoCTOsITe/IbHOH PadoThI
[yisi camocTosTesTbHOM paboThl WCTONb3yeTcss yuyeOHasi ayauTOpusi (KOMITBIOTEPHBIM Kiacc),
pacrionoykeHHast mo azpecy 634034, r. Tomck, yn. Bepmwmnuna, 47, 1 stax, ayg. 126. CocraB
obopyznoBanusi: yuebHast Mebesb; KomribroTephl Kinacca He Hike [IDBM INTEL Celeron D336 2.8I'TL. -
4 1T.; KoMmmbloTepsl TofKatoueHbl K ceti MHTEPHET u obecrieunBarOT [JOCTYIT B 37€KTPOHHYIO
WH(OPMaI[MOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEPCHUTETA.

13.2. MaTepua/ibHO-TEXHHYECKOe o0ecrieueHne JUCIUTTHHBI /ISl JIUI] C OTPaHNYeHHbIMH
BO3MO)XHOCTSIMH 370POBbS

OcBoeHue JUCLUIUIMHBI ullaMu ¢ OB3 ocyliecTB/sieTcsl C UCIOIb30BaHUEM CpefiCTB 00ydeHust
00111ero U crielMasbHOTO Ha3HAYeHHs].

[Mlpy oOyyeHUM CTyIeHTOB C HapylIeHUsIMM CJIyXa TIpPeJAyCMOTPEeHO HCIO/Ib30BaHue
3ByKOYCW/IMBAIOILleH annaparypbl, MY/JbTUMEAUWHBIX CPeACTB U [JPYTMX TeXHUYeCKUX CpeJCTB
npuemMa/nepesiaun yueOHON MHGOPMAIMK B JOCTYITHBIX (hOpMax /sl CTYAEHTOB C HapyIIeHUsIMU CJTyXa,
MOOUIBHOW cHUCTeMBbI OOyueHUsl [jisi CTYJeHTOB C WHBAJMJHOCTBbIO, TOPTaTUBHOM WHYKLIMOHHOMN
CUCTeMbl. YueOHasi ayaUTOpHsi, B KOTOPOW O0yuarOTCsl CTYAEHTHI C HapylIeHHWeM Cjiyxa, 00OpyZoBaHa
KOMIBIOTEDHOW TEXHUKOM, ayJJMOTEXHUKOW, BUJEOTEXHUKOW, 37eKTPOHHOM [OCKOW, MY/IbTUMELUNHON
CUCTEMOM.

[lpu obyueHHWH CTy[E€HTOB € HapyIIeHHSIMH 3PeHUAMH I[IPeyCMOTPEHO WCIIONb30BaHHE B
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JIEKLIMOHHBIX U YYeOHBIX ayIJUTOPHUSIX BO3MOXXHOCTH TIPOCMOTPA y/ja/IeHHbIX 00BeKTOB (HarpuMmep, TeKCTa
Ha JJOCKe WY CJ/1ali/ia Ha 9KpaHe) Py OMOIIY BUZleOyBeIUYnTeNel /17151 yaJleHHOro MPoCMOoTpa.

[Tpu obyueHHU CTY/IeHTOB C HAPYILIEHUSIMH OMOPHO-ABHUIaTe/ILHOI0 anmapara HCT0Jb3yIOTCS
a/bTepHaTHBHbIe YCTPOMCTBA BBOZA MHGOpPMAaLMU U [pyrve TeXHUUYeCKHe Cpe/iCTBa Mpuema/repesauud
yuebHOM nH(bOpPMay B AOCTYMHBIX (opMax /st CTYZEHTOB C HApYIIEHWSMH OTIOPHO-/IBUTaTeTbHOTO
arrapara, MoOM/IbHOM crcTeMbl 00yueHUst /11 JIFoJiel C MHBAIUHOCTbIO.

14. ®oHA OLIEHOUYHBIX CPE/JCTB

14.1. OcHoBHbIe TpedoBaHuA K (OHY OLIEHOYHBIX CPEJACTB M METOANUYECKHE PeKOMeHJal[uH
@OH/J, OLIEHOUHBIX CPEACTB W THUIIOBble KOHTDOJIbHBbIE 3a/laHUs, WCMOJb3yeMble [Ji OLIEHKH
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIyIeHHbIX 3a JUCLUIUIMHOW KOMIIeTeHLIUM TMpH TpOBeJeHUN
TeKyIIel, TIPOMe)KyTOUHOM aTTeCTal[|y 110 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOKEHUH K paboueii porpaMMe.

14.2 Tpe6oBaHus K (pOHAY OLIEHOUHBIX CPE/ICTB /AJIfA JIUI] C OTPAaHHYeHHBIMH BO3MO)KHOCTAMH

3/0POBbA

[lns CTy#eHTOB C WHBaIWJHOCTBIO IIPeAYCMOTPEHBI [OIOHUTE/bHbIe OLIeHOYHbIE CpeJCTBa,
riepeueHb KOTOPBIX yKa3aH B Tabmuile.

Tab6/mia 14 — JlonoTHUTE/IBHBIE CPECTBA OLeHMBAHUS

JUISl CTYAEHTOB C HHBA/IMIHOCTHIO

Kareropuu ctymeHToB

Bub1 J0MIO/MHUTENBHBIX OLIeHOYHbIX
CpejCTB

@®OopMbI KOHTPOJISL ¥ OL[eHKH
pe3y/bTaToB 00yueHUs

C HapylieHusIMuU
c1yxa

TecTbl, MTUCbMEHHbIE CAMOCTOSTE/IbHBIE
paboThI, BOMIPOCHI K 3aUeTY,
KOHTPOJTbHBIE PAOOTHI

[IpeumyIiiieCTBEHHO NTUCbMeHHast
IpOBepKa

C HapylueHusIMU
3peHus

CobecezioBaHMe TI0 BOTIPOCaM K 3aueTy,
OIpOC TI0 TepMUHAM

[TpeumyliieCTBEHHO yCTHas IIPOBepKa
(MHAUBUAYATBHO)

C HapylieHusIMuU
OIIOPHO-
JIBUraTebHOr0
anmnapara

PellieHye AMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PaOOTHI, TUCHMEHHBIE
CaMOoCTOsITe/IbHbIE PabOTBI, BOMPOCHI K
3a4yeTy

[Tpenmy11ieCTBEHHO AUCTAHLMOHHBIMU
MeTOoZaMU

C orpaHuyeHusIMU I10
o011ieMe TUIUHCKAM
IIOKa3aHUsIM

TecTbl, NTMCbMeHHbIE CAMOCTOSITe/IbHbIE
paboTkI, BOTIPOCHI K 3aUeTy,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[IperMyliieCTBEHHO IpOBepKa
MeTOoJ|aMH, UCXOZsl U3 COCTOSIHUS
o0yuaro1ierocst Ha MOMEHT TPOBEPKU

14.3 MeToguuecKre peKOMeH/JaljuH 10 OLleHOYHbIM Cpe/iCTBaM JJIsl JIML] C OrPaHNYeHHbIMHU
BO3MO)XXHOCTSAMM 3/J0POBbSI

Ons crynentoB ¢ OB3 mnpeaycMmarpuBaeTcss AOCTyIHasi (opma TipefloCTaB/eHUs 3a/laHUui
OLIeHOYHBIX CPeJICTB, & UMEHHO:

B IeyaTHOU (hopme;

B revaTHol (opMe C yBeJTMUeHHBIM LIPUPTOM;
B (hopMe 3/1eKTPOHHOT'0 [JOKYMEHTa;

METOZIOM UTeHHsI aCCUCTEHTOM 3a/laHus BCIYX;
TIpeZioCTaB/IeHHe 3a/laHus C UCTI0/Ib30BaHUEM Cyp/oTiepeBo/ia.

CTyneHTaM C WHBAJIUJHOCTBIO YBe/IMUMBAETCs BpeMsi Ha TOJTOTOBKY OTBETOB Ha KOHTPOJIbHbIE
BOMPOCHL. [/1s1 TakKuX CTy[eHTOB TpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaB/ieHUs OTBETOB Ha

3d/laHHsA, a MMEHHO!

MYMCbMEeHHO Ha Oymare;

HabOp OTBETOB Ha KOMITBIOTEPE;
HabOp OTBETOB C HCIOJIb30BaHUEM YC/IyT ACCUCTEHTa;
TIpe/ICTaB/IeHHe OTBETOB YCTHO.

I[Tpouenypa OIjeHMBAHUS pe3y/IbTaTOB OOyuYeHHs] MHBAIWZOB T10 [JUCLIMTUIMHE TpefyCMaTphBaeT
rpeJjoCcTaB/ieHre uHGopMaluu B popMax, aZlalTHPOBAHHBIX K OFPaHUYeHUSIM UX 3[J0POBbsI U BOCTIPUATHS

VMH(pOopMaLu:
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Jns I ¢ HapylIeHUsIMHM 3peHuUs:

- B (hopMe 3/1IeKTPOHHOT'0 JOKYMEHTa;

- B [eyaTHOM (hopMe yBe/IMUeHHBIM HIPU(TOM.

Jins i ¢ HapylIeHUusIMM cJTyXa:

- B (hopMe 3/1eKTPOHHOT'0 [JOKYMEHTa;

- B IeyaTHOU (popme.

Jins i1 ¢ HapylIeHUsIMHM ONOPHO-ABHUIaTe/IbHOI0 anmnapara:

- B (hopMe 3/1IeKTPOHHOT'O [JOKYMEHTa;

- B reyaTHOM (popme.

[Tpu HeoOXoAMMOCTH AJisi 0OYUAIOIIMXCS C MHBAIMAHOCTBIO TPOLeypa OLieHWBaHUS pe3y/bTaToB
00y4eHUsT MOXKET TPOBOJJUTHCS B HECKOJIBKO 3TarloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

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

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

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

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

HaripaBneHHocTh (Mpodu/ib): 3anuileHHbIe CHCTeMbI M CeTH CBSI3H

dopma 0OyueHUs: OUHAsA

@akynsreT: PT®, Pagnorexunuecknii pakyabrer

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

Kypc: 2

Cemecrtp: 4

YuebOHbI# M1aH Habopa 2015 rozga

Pa3paboTumku:
— Crapmwuii peniofaBarenb kKad. P3U Apruties C. A.
— TlIpodeccop kad. P3N Cemenos 3. B.

3auet: 4 cemecTp

Tomck 2017
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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 no pgucuuruiiHe (TIPAaKTUKE) WUCIOMb3YeTCs TpU TPOBeJeHUM 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

[1K-8 yMeHHeM cobUpaTh 1 aHa/IM3UPOBATh
MH(pOopMaLuto /17151 POPMHPOBaHUS MCXOAHBIX
JAHHBIX /I/I1 [IPOEKTUPOBaHUS CPeJCTB U ceTel
CBSI3U U UX 3/IEMEHTOB

I1K-16 TOTOBHOCTBIO M3y4aTh HAYYHO-TeXHUYECKYIO
nH(OpMaLMIO0, 0TeueCTBeHHbIHN 1 3apy0eXXHbIH
OIIBIT 10 TeMaTHKe UCCIIefl0BaHUs

[lomkeH 3HaTh CTaH/AapTHBIE TTAKeThl
TIPUKJ/IaJHBIX [IPOTrPamm,
OpPUEHTUPOBAHHBIX Ha pellleHe HayUHbIX U
TIPOEKTHBIX 3a/jau PaJiv03/1eKTPOHUKH. ;
Jlo/mkeH yMeTb IPUMEHSTh KOMIbIOTePHBbIE
CUCTeMBI U MaKeThbl IPUK/IaJHbIX
IIporpamM /i1l IpOeKTUPOBaHUs U
VICC/Ie[J0BaHUS PaIMOTEXHUYE CKUX
YCTPOMCTB.;

[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

ITokasarenu u
3HaThb YMmeTb Bnagets
KPUTEPUH
OtmuHo (BeicOoKuH | ObnazmaeT dakTrueckumu | ObaaeT fyuarna3oHOM KouTponupyet paborty,
YPOBEHb) Y TEOpeTHUeCKUMHU MIPAaKTUYeCKUX YMeHUH, TIPOBOZIUT OLIEHKY,
3HAHUSIMH B TIpe/ieiax TpeOyeMbIX /JIsi Da3BUTHS | COBEPILEHCTBYET AeHCTBHUS
r3yuaemMoi 06/1acTu C TBOPUECKHX pelleHHH, paboThI
TTOHUMaHWeM TPaHUI] abcTparupoBaHUst
MIPUMEHUMOCTH nipobeM
Xoportio (6a30Bbiii | 3HaeT (GakThl, NpUHIUIEIL, |O6/MagaeT qUara3o0HOM bepeT 0TBeTCTBEHHOCTh 3a
yPOBEHbB) TpoLIeCChl, obIIHe TIPaKTHUUeCKUX YMEHUH, 3aBepllIeHNe 3a/1au B
TIOHSATHS B Mpejienax TpeOyeMbIX /Jisl pellleHus1 | UCC/ie/JOBaHUH,
n3yyaeMoi obacTu oripeZie/ieHHBIX TIP00JIeM B | IPUCTIOCcabIMBaeT CBOe
obsacTu Uccie[OBaHuUs TioBe/ieHue K
00CTOsITENTHCTBAM B
pelieHUH pobiem
YnoBnetBopuTenbH | ObOnazaeT 6a30BbIMU OO6saiaeT OCHOBHBIMU Paboraet npu rpsiMomM
0 (TTIOpOTroBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH
yPOBEHb) 7151 BBITIOJTHEHHST TIPOCTBIX
3ajay

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
— Cumynsauys TMHEWHBIX LeTel C MCI0/Ib30BaHMeM MPOCThIX aHaIMTUUeCKUX MOZelen.
— CuMyrsLus HelMHelHBIX Lerell MeTo/[0M rapMOHHUeCKoro basaHca.
— CrpykrypHsIii cuHTe3 cxeM B CAIIP AWRDE
— IlporpamMmmMupoBaHUie THOKHX CPeJCTB M3MepeHusi ¢ ipuMeHeHreM LabVIEW.

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

— KoutponbHast pabora Nel Bompoc 1 1. OcobenHoctu cumynsauuu POC Ha ypoBHe
CTPYKTYPHBIX cxeM. 2. Bo3MOXXHOCTH MO aHa/u3y pacrpezeneHHbix cTpykryp B AWR DE. Bompoc 2 3.
[IByXTONIOCHBIE JIMHEHHbIE 3/1eMeHThl U UX Mofenu. 4. Mojenyd 4eTbIpexIIO/OCHBIX 3/1EMEHTOB IS
VICIIO/Ib30BAHUSL Ha YPOBHE MOJe/IUPOBaHUs CTPYKTYpHbIX cxeM. Bompoc 3 5. IlonHele Mopgenu
YeThIPeXIOMCHBIX 37eMeHTOB. 6. be3biHepi[MOHHasi HelWHeWHasi Mojienb Auoga. Bompoc 4 7.
HenuHeliHble Mozie/iM peakTUBHBIX 37eMeHTOB. 8. HenrHelHO-MHepLMoHHas Mozesb auoza. Bonpoc 5 9.
[Mpocreiiiiasi 6e3pIHepLIMOHHAsL HeTMHeHast Mojiesib TpaH3ucTopa. 10. HenmHeliHO-WHepLMOHHAas MO/ieb
TpaHsucropa Obepca-Mona. Bonpoc 6 11. Mogens OGumonsipHoro Tpansuctopa I'ymmens-IlyHa. 12.
Henunelino-uHepLiioHHast Mozesb TpaH3uctopa JFET.

— KonrtponbHasi pabora Ne2 Bompoc 1 1. Kraccudukaiusi cumynatopoB. 2. HenuHeliHble
CUMYJIATOPBI U UX NpuMeHeHHe. Borpoc 2 1. Cumynanys JMHENHBIX Liereld 10 MOCTOSSHHOMY TOKY. 2.
CuMynsiusi IMHEWHBIX Liereld ¢ yyeToM peakTMBHOCTH. Bompoc 3 1. Knaccudukaiys HenMHeMHbIX
CUMYSATOPOB. 2. CUMYy/SLUsl HeMHEMHBbIX Lenel Mo TMOCTOSSHHOMY TOKy. Bompoc 4 1. Cumynsuus
Nepexo/IHbIX MPOLIeCCOB B HeMMHENHbIX Lernsix. 2. CXOAUMOCTb airOpUTMOB HETMHEMHOM CUMYJISLIUU.
Bormpoc 5 1. Metog rapmonudeckoro 6anadca. 2. MeTos MHOTOCUTHAIbHOTO TapMOHHUECKOTO OastaHca.

— KontposnbHasi pabota Ne3 Borpoc 1 1. Pa3zHoBUAHOCTH cHHTe3a Ijemieit. 2. Uto Heobxoaumo
3a/1aTh, YTOOBI OMpe/eNIUTh 3a/lauy aBTOMAaTH3UPOBAHHOTO TapaMeTpUuUecKoro cuHTe3a? 3. Kak MOXKHO
chopmupoBath Lienu ontumusaimu? 4. OcobeHHOCTU 3aJjlaHusl BapbUPyeMbIX MapaMeTpoB. Borpoc 2 5.
Yro Takoe TpaHWYHBIE YCJOBUSI ONTHMH3ALMd U KAaKOBbI 0COOeHHOCTHM uX BbiOopa? 6. OCHOBHbIE
OTNTUMU3ALIMOHHbIE a/ITOPUTMbI U UX OCOOEHHOCTH. 7. ABTOMAaTH3UPOBaHHBIN CTPYKTYPHBIA CHHTe3
KakKMX Llereil Ha HacTosALMi MoMeHT peanr3oBaH B AWRDE? 8. OcHoBHble pa3HOBUJHOCTH (PU/IBTPOB,
JOCTYIIHbIe [I/I1 aBTOMaTU3MPOBAaHHOIO CTPYKTypHOro cuHTe3da B AWRDE. Bonpoc 3 9. Anroputm
aBTOMAaTHU3UPOBAHHOTO CTPYKTypHOro cuHTe3a ¢uibTpoB. 10. Ilpeobpa3oBaHMe YacTOTHI TPH CHHTE3e
(uUbTPOB: UTO BBHITIOMHSIETCS Ha 3ToM JTarie? 11. Ha Kakoii a7eMeHTHO# 6a3e Mo)KeT ObITh CUHTe3UPOBaH
¢bunsTp B AWRDE? 12. OcobeHHOCTH cHHTe3a (pUIBTPOB Ha pacrpeziesieHHbIX dyieMeHTax. Borpoc 4 13.
OcCHOBHbIE MCXOJHbIe MapaMeTphl /s pacyeta ¢uibTpa. 14. OOIIMe MoAX0Abl K CUHTe3y COIIaCyHOIINX
rierieid. 15. Uto Hy»KHO 3a71aTh, YTOOBI OTIPE/IE/TUTh 3a/lauy aBTOMATH3UPOBAHHOTO CHHTE3a COT/IaCyoIei
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Lenu?

3.4 TembI pacueTHbIX padoT
— Cobpars npoctyto cxemy B AWRDE.
— Paccuurarh B cucreme MathCAD uMIy/ibCHBIE TlepeXOJHbIE M YACTOTHBIE XapaKTEePUCTUKU
NIPOCTEeMIIeN LieTu.
— MWccnenoBath 3aBUCMIMOCTD KaueCTBa MO/IEJTMPOBaHUs OT TapaMeTpPOB CUMYJISTOPA.
— IlapameTpuuecKu CHHTe31MPOBATh CXeMY T10 33/JaHHOMY KPUTEpHIO.

3.5 Tembl /1a00OpaTOPHBIX PadoT

— Cumynauusi HelMMHeNHbIX Lierled MeTooM pellle-HUsl AuddepeHLMaNbHBIX YpaBHEHMUM BO
BpeMeH-HOUW o0siacTu. 3afiaHue — UCC/IeI0BaTh 3aBUCHMOCTh KauecTBa MOZETMPOBaHUSI OT IapaMeTpOB
CUMYJIITOPA; BBISIBUTb 0COOEHHOCTH CXeMB, [ie/lafollye pacyeT HelpaBU/IbHBIM UM HEBO3MOKHBIM

— OpHokpuTepuanbHbli napaMmerpuueckuii cuHTe3 POC B CAIIP AWRDE. 3aganue —
rapaMeTprU4eCKy CUHTe3MPOBaTh CXeMy 110 3aJaHHOMY KPUTEPUIO

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

— MWcrnonb30BaHne UWHTErpupoOBaHHBIX cucTeM MogenvpoBaHuss (AWRDE) u  u3Mepenus
(LabVIEW) s pacueTHO-3KCIIepUMeHTaIbHOTO PoeKTHUpo-BaHus POC

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. Ob6sa3arebHBIE YUe0OHO-MeToHYeCKHe mocooust

1. OCHOBBI KOMITBIOTEPHOTO TPOEKTUPOBaHUs U MOZETUPOBaHKUS Pa/IM03/IeKTPOHHBIX CPEe/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

CornacoeaHa Ha noprane Ne 10969 20
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