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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 11 or« 3 » 7 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnermanbHocTH) 11.03.01 Pagnorexnuka, yreepxkaeanoro 06.03.2015 roma, paccMoTpeHa u of0-

OpeHa Ha 3acenanuu kapeapsl PCC « _ » 20 rona, mpotokon No
PazpaboTunk:
Houent xad. PCC C. A. Aptuiues

3aBenyromuii odecrieunBaroien kag.
PCC A. B. ®arteen

Pabouast mporpaMMa TUCIUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BBITyCKarolel kadenpoii:

Hexan PT® K. 1O. Ilomoga
3aBenyromnuii BeITycKaroten kag.

TOP A. A. Tenbuep
OKCIEPTHI:

Crapumii npenojaBarens Kagenpbl
PaZMOdIIEKTPOHUKH U CUCTEM CBSI3U

(PCO) 10. B. 3enenenkas
[Ipodeccop kabeapsl paaro’IEKTPO-
Huku u cucteM cBszu (PCC) 3. B. Cemenon

JlouieHT Kadeappl TeIeKOMMYHHUKA-
i 1 ocHOB paguotexHuku (TOP) C. U. boromonos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
@opMHUpOBaHNE HABBIKOB MPOEKTUPOBAHUS paanodieKTpoHHbIX cpeactB (POC) ¢ mpumeneHueM
KOMIIBIOTEPHBIX CHUCTEM aBTOMaruzupoBaHHOro mnpoektupoBanus (CAIIP), a Takxke MHTErpUpPOBAHHBIX
CUCTEM MOJICTUPOBAHUS U U3MEPEHUII.

1.2. 3agaun TUCHUILINHDBI
— TlpoBenenune aHATUTHYECKOTO 0030pa MPH MOJTOTOBKE K MpoekTupoBanuio POC.
— IIpuoOperenue HaBBIKOB padOTHI ¢ MAKETOM aBTOMAaTU3MPOBAHHOIO HpoekTtupoBaHuss AWR
Design Environment.
— HM3yuenue pazHoBuaHocten mozenen s3nemeHToB POC n ocHoBHBIX pasHoBuAHOCTEN CAIIP 1
WHTETPUPOBAHHBIX CUCTEM MOCIUPOBAHUS M M3MEPEHUN; METOJIOB CUHTE3a U ONTHUMH3ALIUU dJIEKTPUYE-
CKHX LIETIEH U CTPYKTYP.

2. Mecto mucuuniuebl B ctpykrype OIIOII

Huctumnuaa «OcHOBBI koMmmbloTepHOTo TipoekTrpoBanus POCy» (b1.B.O/1.2) otHOCHTCS K OJIOKY
1 (BapuaTuBHAs 4acTh).

[TpenmecTByOUMMHI TUCHUIUIMHAMU, (OPMUPYIOUIMMH HaYaJbHbIE 3HAHUS, ABIsAIOTCA: MaTtema-
tuka, OcHOBBI Teopuu 1enei, [IpoexkTupoBaHue cpeincTB neperayd, npuemMa M oOpabOTKH CHUTHAJOB
(T'TIO-1).

[Tocnenyromumy JUCHUIUIMHAMY ABIIIOTCA: ABTOMAaTU3MpPOBAaHHOE IPOEKTUPOBAHUE KOMIIOHEH-
ToB HH(pOokOMMyHHKAaMOHHbIX cuctem (I'TIO-4), AnanoroBele U HUPPOBBIE OBICTPOJECHCTBYIOIIME
yCTpPONCTBA, 3aluTa BHITYCKHOM KBAIM(UKAIIMOHHON pabOThI, BKJIIOYasi OATOTOBKY K IPOLIEIYPE 3allu-
THI ¥ IPONEAYPY 3aIIUThI, MoaenupoBaHue 3JIeMEHTOB U ycTpoicTB paaunocszu ([ TIO-3), IIpoexkTuposa-
HUE CpeACTB nepenauu, npueMa u oopadotku curtanoB (I'TIO-3), CAIIP MUKPOBOTHOBBIX YCTPONCTB U
AHTEHH, TeXHOJOrMH U CUCTEMBbI aBTOMaTU3UPOBaHHBIX U3MepeHuit Ha CBY.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— JIK-1 crmocOOHOCTBIO BBINOJHATH MAaTEMAaTHUECKOE MOJAEIMPOBaHUE OOBEKTOB U MPOLIECCOB
[0 TUIOBBIM METOJMKAM, B TOM YHCJIE C HCIIOJIb30BAHUEM CTAaHIAPTHBIX IMAKETOB NPUKIATHBIX IPO-
rpamum;

— TIK-3 roToBHOCTBIO yUaCTBOBaTh B COCTABJICHUU aHAJUTUYECKUX 0030pOB U HAYYHO-TEXHHUYE-
CKHUX OTYETOB IO pe3yJbTaTaM BBIIIOJHEHHOW paboThl, B OJArOTOBKE IMyOIMKAIMI pe3yabTaTOB MCCIIEN0-
BaHMI1 U pa3pabOTOK B BHJIE MPE3EHTALINH, cTaTel U TOKJIAT0B;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLUICs TOJKEH:

— 3HATh CTaHJApPTHBIE MAKEThl MPUKIAJHBIX IPOrpPaMM, OPUEHTUPOBAHHBIX HA PELICHUE HAyY-
HBIX ¥ IPOEKTHBIX 3a/1a4 PaJu0IEKTPOHUKH.

—  YMeThb NIPUMEHATh KOMIIBIOTEPHBIE CUCTEMBI U MAKEThl MPUKIIAJHBIX IPOTPaMM JUIsl IPOEKTHU -
POBaHHUSA U UCCIIEOBAHUS PATUOTEXHUUECKUX YCTPOUCTB.

— BJAJeTh TUIIOBBIMU IIPOIPAaMMHBIMM CPEACTBAMM JJIsl aBTOMATH3allMM NPOEKTUPOBAHUS U
MOJIETUPOBAHUS PAHOIEKTPOHHbIX LETeH, YCTPOICTB U CUCTEM.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0EMKOCTb JUCHUILUINHBI cocTaBiseT 5.0 3aUeTHBIX €IMHMILIbI U IIPECTaBIeHa B TaOIu -

%Zgﬁl{lﬁa 4.1 — TpyaoeMKOCTb JUCLUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
5 cemecTp
AynuTopHble 3aHATUSA (BCETO) 76 76
Jleknun 24 24
[IpakTnueckue 3aHATHS 18 18
JlaGopaTtopHbIe pabOThI 24 24
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Kontpons camoctosTensHoM paboTh! (KypcoBOM MpOEKT / 10 10
KypcoBasi paboTa)

CamocrosTenbHas paboTa (BCero) 104 104
[TonroroBka Kk KOHTPOJILHEIM paboTam 20 20
BeinonHeHne KypcoBoro npoekra / KypcoBoi paboThl 40 40
OdopmiteHre 0T4ETOB 110 JTabOPaTOPHBIM paboTam 20 20
[TpopaboTka IEeKIMOHHOTO MaTepralia 14 14
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 10 10
Bcero (6e3 3x3amena) 180 180
OO6miast Tpy1I0€MKOCTb, 4 180 180
3auetHble EanHunml 5.0 5.0

5. ConepsxaHue TUCHUTLIMHBI

5.1. Pa3znesnsl JuCHUILIMHELI 1 BUALI 3aHATHI
Paznensl AMCHUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIABI 3aHATUH

o) £ o @ § 3 =
o - =) o 8 o = 5
T = QO ar ') S = O T
. < S < oo o)
HasBanus paznenoB TUCIMILIAHBI i “ =3 52 =l o © g 5
= 5 = = s s 0 = E
o < 4 < S M o s
= = O | a8 S £
5 cemecTp
1 DTanel 1 aceKThl MPOEKTUPOBAHUS 6 4 6 10 20 36 |IIK-1, IIK-3
POC, oxBarpiBaeMble COBPEMEHHBIMU
CAIIP, u ux UHTErpaLus B €IUHBINA
LUKII IPOEKTUPOBAHUS
2 OCHOBHBIE Pa3HOBUIHOCTHU MOJIEIEH 4 8 0 20 32 |IIK-1, IIK-3
aneMmenToB POC
3 MeToIbl CUMYJIALIMY DJIEKTpUYe- 6 2 0 20 28 |IIK-1, IIK-3
CKHX LIEIIEeH U CTPYKTYP
4 CuHTe3 ¥ ONTUMM3ALUSA FICKTPUYIe- 4 4 12 24 44  |TIK-1, IIK-3
CKHX LIENIEH U CTPYKTYP
5 PacdyeTHO-3KCIIEpUMEHTAJIBHBIE ME- 4 0 6 20 30 |IIK-1, IIK-3
TOJIbI MpOEKTUpOBaHus1. HTerpupo-
BaHHBIE CUCTEMBI MOJCIIUPOBAHUS U
U3MEPEHNIN
Hroro 3a cemectp 24 18 24 10 104 180
Hroro 24 18 24 10 104 180
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBanus pasnenos

Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM)

TpynoeMKocCTsb,

q

dopMupyembie
KOMIIETEHIIUU

5 cemecTp

1 DOrarmel 1 acnexTsl
npoektupoBanusa POC,
OXBAaTbIBa€Mble
coBpeMeHHbIMH CAIIP, u
UX UHTErpanus B €JUHbIHI
LUKJI IPOEKTUPOBAHUS

1.1 IlpoekTupoBaHue Ha YPOBHE CTPYKTYPHBIX CXEM U
ocHoBHbIe CAIIP, obecnieunBaroime Takoe IpoeKTH-
posanue. Kommonent Visual System Simulator (VSS)
CAIIP AWR Design Environment (AWRDE).1.2
[IpoexkTupoBaHue Ha YPOBHE MPUHIMITHAIBEHBIX CXEM
u ocHoBHble CAIIP, oGecnieunBaromye Takoe mpoeK-
tupoBanue. Kommonent Analog Office CAITP
AWRDE.1.3 IIpoextupoBanue POC ¢ yueTom BosIHO-
BbIX 3(dekroB u CAIIP, oGecnieunBaromme Takoe
npoektupoBanue. Kommonent Microvawe Office
(MWO) CAITP AWRDE.1.4 UnTerpupoBaHHbIC CH-
CTeMbl MoJienupoBanus 1 u3mepenuii (Hardware in
the Loop (HIL)). [IporpamMmMmHoO-anmapaTHbIe KOMITJIEK-
CBI C HCTIOJIb30BAHUEM CHUCTEMBbI MPHUKIIAIHBIX TPO-
rpamm AWRDE + LabVIEW u MonynsHBIX U3MepH-
TenbHBIX mIardpopm PXI.

(o)

HUroro

IIK-1, TIK-

2 OCHOBHEBIE
Pa3HOBUIHOCTH MoZemnei
35eMeHTOB POC

2.1 Kpatkuii 0630p OCHOBHBIX BUJIOB MOJIE-JIEN AJie-
MmeHToB POC.2.2 Anamutnueckue moaenu.2.3 Moje-
JIM B BUJIE DKBUBAJIECHTHBIX cXeM.2.4 Tabnmnynbie Mo-
JEJIH.

HUroro

TK-1, TTK-

3 MeTozap! cUMymsLnn
AJIEKTPUUYECKUX LIeTEeH U

CTPYKTYp

3.1 Cumynsiius nuHeHbIX nenei.3.2 Cumynsius He-
JIMHEMHBIX 1IeTIed METOAOM PELICHUS HETMHEUHBIX
Qg QepeHnIranbHbIX YpaBHEHUH BO BpeMEHHON 00ia-
ctu (SPICE).3.3 Cumynsiius HeMMHEHHBIX TIenel Me-
TOZOM rapMoHu4eckoro 6ananca.3.4 Cumynsus Bo-
HOBBIX ITPOIIECCOB B ANEKTpUueckux nemnsx. Kpazu-T
BOJHEL. Me-Toz ceTok. MeToJ MOMEHTOB.

HUroro

IK-1, TIK-

4 CuHTEe3 ¥ ONTUMU3ALNSI
ANEKTPUUECKUX LIeTel 1

CTPYKTYP

4.1 IlapamMeTpryUeCKHil U CTPYKTYPHBIA CUHTE3 AJIEK-
tpuyeckux nenei. CAIIP, obecneunBaromue Takue
BUJbI cuHTe3a.4.2 [lapamerpuueckuii cunTes (onTu-
MU3a1ys): BbIOOp BapbUPYEMBIX TapaMeTpoB, Liese-
BBIX (D)YHKIIMI U TpaHUYHBIX ycioBHiA.4.3 OCHOBHEIE
ONTHMHU3ALIMOHHBIE AITOPUTMBI; UX IPEUMYLIECTBA U
HenocTaTku.4.3 OHOKpUTEpHalIbHAs U MHOTOKpUTE-
puanbHas ontuMuszanun.4.4 CTpyKTypHBIM CHHTE3
(aBTOMAaTU3UPOBAHHBIN CUHTE3 CXEM).

Htoro

TK-1, TTK-
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5 PacyeTHo- 5.1 O0mas unes v MPEUMYIIeCTBa pacCueTHO-IKCIIEPH - 4 IK-1, ITK-
IKCIIEPUMEHTATHHBIC MEHTAJIBHOTO MeTo/a ipoektupoBanus (Hardware in 3
MeTobl mpoektupoBanusl. | the Loop (HIL)).5.2 AnmapaTHoe obecnieueHne pac-
WNHuTerpupoBanHbie YEeTHO-IKCIIEPUMEHTAIBHOTO METO/IA IIPOESKTHPOBA-
CUCTEeMbI MOJIETUpOBaHus |HUA. [ mOkue u3mepurenbHbie aThopMbl Ha O6a3e UH-
Y U3MEepeHui tepdeiica PXI u makera nporpamm LabVIEW.5.3 Un-
Terpamnus u3MepuTenbHbIX cucteM (LabVIEW) ¢ cu-
cremamu MozenupoBanust (AWRDE).5.4 HoBeie B0o3-
MOYKHOCTH ONITUMU3AIMU TTpoekThupyeMbix POC B
HIL-cucremax.

Htoro 4

Hroro 3a cemectp 24

5.3. Paznenbl JMCUMILNIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecneYnBAKIIMMH (NpeAbl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMH) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl AUCHUTUIMHBI B MeXKAUCIUIINHAPHBIC CBSI3U

Ne pa3nenoB naHHOM TUCLMILINHEL, I KOTOPBIX
HE00X0IMMO U3y4eHHe 00eCTIeUMBAIOLIUX U
o0ecreYnBaeMbIX TUCIUILTHH

1 2 3 4 5

[IpenmecTByronme quCUUILIMHBI

HauMmeHoBaHUE TUCIUILINH

1 Marematnka

2 OCHOBBI TEOPHUH LICTICH + + + +

3 [IpoexTupoBaHKE CPEACTB NEPEAAUH, TTPHE-

- - - - -
Ma 1 00pabotku curHanos (I'TIO-1)

[Tocnenyromue TUCIUITITUHBI

1 ABTOMaTH3UPOBAHHOE MPOECKTUPOBAHKE
KOMITOHEHTOB WH()OKOMMYHHUKAITMOHHBIX CH- + + + + +
crem (I'TIO-4)

2 AnaioroBbie U ITU(POBBIE OBICTPOJACHCTBY-
FOLIUE YCTPOMCTBA

3 3ammTa BBITYCKHON KBaTM(PUKALMOHHOM
paboThl, BKIIIOYas MOArOTOBKY K IPOLEAype + +
3aIUTHI U TPOLIENYPY 3aILUTEI

4 MonenupoBaHH€ JIEMEHTOB U yCTPOMCTB

- - - - -
panuocsszu (I'TIO-3)
5 [IpoekTupoBaHue CPEACTB Mepeaayn, mpue-

+ + + + +
Ma u o0pabotku curnanoB (I'TIO-3)
6 CAIIP MUKPOBOJIHOBBIX YCTPOMCTB U aH- n n n . n
TEHH
7 TexHONOTUU U CUCTEMBI ABTOMATU3UPOBAH- n N

HbIX u3Mepenuit Ha CBY

5.4. CooTBeTCcTBHE KOMIIETEHIUI, (POPMHUPYeMBbIX IPU U3YYeHUH TUCHMIIMHBI, 1 BUI10B 3aHATHI
CooTBeTCTBHE KOMIETEHINH, (POPMUPYEMBIX MpPH HM3YYEHUH IUCIUIUIMHBI, W BHIIOB 3aHATHA
npezcTaBiIeHo B Tabmuie 5.4.
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Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUOB 3aHS -

THH
< Bunnl 3agatuit
= —~
= . & ;
= te) =
5 i S 8 E 8 MDOpMBI KOHTPOJIS
2 = = g — s
) (o8 lg o <
= = O @)
4
[K-1 + + + + + KontponsHnas pabora,

3amura otuera, Cobe-
cenoBanue, OT4eT 1Mo
naboparopHoii padote,
Omnpoc Ha 3aHATHIX, 3a-
IIMTa KypCOBBIX MPOECK-
TOB / KypCOBBIX paboT,
3auer, Pacuetnas pabo-
ta, Tect, OTUeT 1O KYp-
COBOMY TIPOEKTY / Kyp-
COBOH pabote

I1K-3 + + + + + KonTponpHas padora,
3ammura otyera, Cobe-
cenpoBanue, OTyeT 1o
naboparopHoii pabote,
Onpoc Ha 3aHATHSX, 3a-
[IUTa KYPCOBBIX MPOCK-
TOB / KYpPCOBBIX padoT,
3auer, Pacuernas pabo-
ta, Tect, OTYET MO KYyp-
COBOMY IIPOEKTY / Kyp-
COBOIf paboTe

6. UuTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabauue 7.1.
Tabmuna 7.1 — HaumeHnoBanue 1ab0opaTopHbIX paboT

3 =
3 = 5
Z 25
O
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX paboT zF &5
2 2 £
> Sz
o Q Z
= o
5 cemecTp
1 DTamnbl 1 acreKThbl ABTOMaTH3UPOBAHHOE MTPOEKTUPOBAHUE JINHUHU IIE€pe- 6 [IK-1, IIK-
npoektuposanusa POC, naun B AWR Design Environment 3
OXBaTbIBacMble Hroro 6
coBpeMeHHbIMU CAIIP, u
WX MUHTErpanus B €IUHBIN
LUKJI IPOEKTUPOBAHUS
4 Cunre3 u ontumuszauus |[loctpoenue n aHanus GuibTpa HU3KUX 4acTOT 6 [K-1, TIK-
ANIEKTPUYECKUX LeTel U 3
p 1 CuHTE3 ¥ ONTUMHU3AIMS TT0JIOCOBOTO (DHIIBTPA
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CTPYKTYp Hroro 12
5 PacuetHo- Onpenenenne NOTOHHBIX TapaMeTPOB MUKPOIIOIO0CKO- IK-1, TIK-
JKCIEPUMEHTAJIbHBIE BOH JINHUY NIepeaaYn 3
METOJIbI IPOCKTHPOBAHKA. |y 6
WHTerpupoBanHbie
CUCTEMBI MOJICJIMPOBAHUS
Y U3MEPEHUI
Hroro 3a cemectp 24
8. IIpakTHYeckue 3aHATHA (CEMUHAPDI)
HaumeHoBaHMe IpakTUYECKUX 3aHATUHN (CEMHUHApOB) IpHBeeHO B Tabiue 8.1.
Ta6muia 8.1 — HaumeHoBaHUe MPAKTUYECKUX 3aHATHH (CEMHUHAPOB)
3 =
2 s 5
Z = 5
HasBanus paznenos HaumeHoBaHue MpakTHUECKUX 3aHATUIN (CEMHHAPOB) zF 2 5
2 2 E
= 8 2
e e g
= S
5 cemecTp
1 DTamel 1 aceKThI UccnenoBanne GpyHKIIMOHATBEHBIX BO3MOXKHOCTEN 4 [IK-1, IIK-
npoektupoBanus POC, | AWR Design Environment. 3aganue — cobpars npo- 3
OXBaTbIBAEMbIE ctyro cxemy B AWRDE, nmpoBecTu cumyssinuto, 1no-
coBpeMeHHbIMU CAIIP, 1 |cTpOUTH XapaKTEPUCTUKU CXEMBI.
UX UHT WS B €IMHBIN
erpan CA Htoro 4
LUKJI IPOEKTUPOBAHUS
2 OCHOBHEBIE AHanmuTUYECKNe MOJENH. 3ajaHue — PaCCUUTATh B CH- 4 TIK-1, IIK-
pasHoBHUIHOCTH Mozieniel | creme MathCAD umnynbscHBIE, TEpeX0oIHbIE U Ya- 3
aneMeHToB POC CTOTHBIE XapaKTEPUCTUKH ITPOCTEHUIIEH Lienn
KonTpomnbHas paboTa 1o nepBbIM JBYM pazjienam Juc- 2
LUIUTHHBI
3aganue — UccnenoBate BAX n BOX nHepuuoHHOM 2
1 Oe3bIHEPIIMOHHON MOJIENN U0/
Hroro
3 MeTozap! cCUMYIALIUN KontponpHas pabota o TpeTbemy paszieiny AUCLH- 2 [K-1, TIK-
IEKTPUYECKUX LENENd U | IUIUHBI 3
CTPYKTYP Hroro
4 Cunres u ontumuzauus | OnHo- 1 MHOrokputepuansHelil cunte3 POC B CAIIP IK-1, TIK-
anektpuueckux ueneit 1 | AWRDE. 3ananue - BRIIOJHUTh CHHTE3 U ONITUMM3a- 3
CTPYKTYp IIUIO TI0JIOCOBOTO (hHIIBTPA
KontponpHas pabota 1o yeTBepTOMY pasieiny AUCLHU- 2
TUTVHBI
Uroro 4
Hroro 3a cemectp 18

9. CamocrosiTesqibHasi paboTa

Bunel camoctosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETECHIIMH PEICTaBICHbI B

Tabmuue 9.1.
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

- o
2 z E
g 5 =
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos z 7 &5 @OpMBI KOHTPOJIA
paboThI B s 2
=3 &2
(Y Qo 2
= S
5 cemecTp
1 DTanbl ¥ acIEeKTEI [ToaroroBka k mpakTuue- 2 TIK-1, 3ader, 3aluTa KypCOBBIX
npoektupoBanusa POC, CKMM 3aHATUSAM, CEMMHA- [1K-3 MIPOEKTOB / KypCOBBIX pa-
OXBAaTbIBaEMble pam 00T, 3amuTa OTYETA,
coBpeMeHHbIMU CAIIP, 1 IpopaGoTka TeKIHORHOTO ) IéOHTpOJIBHaSI pa60Ta6
WX MHTETPaLMA B eIMHBIA |\ \orerpra o IpocC Ha 3aHATHAX, OT-
LUKJI IPOEKTUPOBAHUS 4eT 110 KypCcOBOMY ITPOEK-
OdopMieHHE OTYETOB IO 4 Ty / KypcoBoii pabore, O1-
1mabOPaTOPHBIM paboTaM YeT 10 JIabopaTopHOil pa-
BrIinonHenue KypcoBoro 8 oote, Pacuernas pabota,
MpoeKTa / KypcoBoii pabo- Cobecenosanue, Tect
THI
IToaroroBka K KOHTPOJIb- 4
HBIM paboTam
Hroro 20
2 OCHOBHBIE IToaroroBka K mpaxkTuye- 2 |IIK-1, 3amuTa KypcoBBIX POEK-
Pa3HOBUIHOCTH MOJEIICH |CKUM 3aHATHUAM, CEMUHA- [1K-3 TOB / KypCOBBIX padoT, 3a-
aneMeHToB POC pam muTa otuera, KoHTposb-
[TpopaboTka IeKIIMOHHOTO 2 Hast paboTa, Onpoc Ha 3a-
MaTepuaa HATHUSIX, OTYET MO Kypco-
BOMY IPOEKTY / KypCOBOM
O(i)OpMJIeHI/Ie OTYETOB I10 4 pa60Te, OTyer 1o Ha60pa_
11abOPATOPHBIM paboTaM TOpHO# padoTte, PacueTHas
BrinonHenune KkypcoBoro 8 pabota, Cobecenopanmue,
IpoeKTa / KypcoBoii pabo- Tecr
THI
IToaroroBka K KOHTPOJIb- 4
HBIM paboTam
Hroro 20
3 MeTozap! cUMymsLnn IToaroroBka K mpaxkTuye- 2 |IIK-1, 3amuTa KypcoBbIX IPOEK-
AJIEKTPUYECKUX LIETIEH U | CKUM 3aHSTUSAM, CEMUHA- I1K-3 TOB / KypCOBBIX pa0oT, 3a-
CTPYKTYp pam muTa otueta, KoHTposib-
[TpopaboTka JIEKIIMOHHOTO 2 Hast paboTa, Onpoc Ha 3a-
MaTepuana HATUAX, OTYET 110 KypCo-
BOMY MPOEKTY / KypCOBO#
OdopmieHre 0T4ETOB 110 4 pa6ote, Otyer no nabopa-
11abopaTOpPHBEIM paboTam TOpHOU pabote, PacueTHast
Brinonnenue kypcoBoro 8 pabota, Cobecenopanmue,
IpoeKTa / KypcoBoii pabo- Tecr
ThI
[ToaroroBka Kk KOHTPOJIb- 4
HBIM paboTam
Hroro 20
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4 Cunrte3 u ontumuzanus | [loaroroBka k npaktuye- 2 |IIK-1, 3anmTa KypCcoBbIX MPOEK-
NIEKTPUYECKUX LIENIEN U | CKUM 3aHSATUSM, CEMHHA- [1K-3 TOB / KypCOBBIX paborT, 3a-
CTPYKTYD pam mmTa otyeta, KoHTpoIb-
[TpopaboTKa JIEKIIHOHHOTO 6 Had pa605a, Onpoc Ha 3a-
MaTepuaa HATHAX, OTHET 10 Kypco-
BOMY IPOEKTY / KypCOBOM
OdopmieHne 0T4eTOB 10 4 pabote, Otder mo 1abopa-
11abopaTopHEIM paboTam TOpHO# paboTte, PacueTHas
Brinonaenue KkypcoBoro 8 pabota, CobecenoBanme,
IpoeKTa / KypcoBo# pabo- Tecr
THI
IToaroroBka K KOHTPOJIb- 4
HBIM paboTam
Hroro 24
5 PacuetHo- IToaroroBka K mpaxkTuye- 2 |IIK-1, 3amuTa KypcoBBbIX POEK-
3KCIIEpUMEHTAJIbHBIE CKWM 3aHSITHSIM, CEMHUHA- [1K-3 TOB / KypCOBBIX paloT, 3a-
METO/Ibl IPOEKTUPOBAHUSA. | PaM muTa otueta, KoHTposib-
WNHTeTprpOoBaHHBI Has ta, Omnpoc Ha 3a-
CTPUPOBAHHEIC [TpopaboTka JIEKIIMOHHOTO 2 ad paboTa, Ompoc Ha 3a
CHCTEMBI MOACIHMPOBAHHS |\ 1o yonyrs HATUAX, OTYET 110 KypCo-
U U3MEPEHUI BOMY MPOEKTY / KypCOBOM
OdopmieHne 0T4ETOB IO 4 pa6ote, Otyer no nabopa-
11abopaTOPHEIM paboTaM TOopHOI pabote, PacueTHas
Brinonuenue kypcoBoro 8 pabota, Cobecenopanme,
IpoeKTa / KypcoBoii pabo- Tecr
THI
[ToaroroBka Kk KOHTPOJIIb- 4
HBIM paboTam
Hroro 20
Hroro 3a cemectp 104
Hroro 104

10. KypcoBoii npoekT / KypcoBasi padora

TpynoeMKoCTh ayTUTOPHBIX 3aHATUN U (GOPMUpPYEMbIE KOMIIETEHLIMN B paMKaX BBIMOJIHEHUS Kyp-

COBOTO IPOEKTa / KypcoBoO# paboThl npenacTaBieHs! Tabnuue 10.1.

Ta6muma 10.1 — TpymoeMKoCTs ayIUTOPHBIX 3aHATHN U (OPMUPYEMbIE KOMIIETCHIINY B PAMKaX BBITTOJHE -
HUsI KypCOBOTO IPOEKTa / KYpCOBOM paboTEI

HaumenoBanue AYAUTOPHBIX 3aHATHI

TpynoeMKocCTb,

q
dopmupyembie
KOMIIETEHIIUN

5 cemecTp

CocTaBieHHEe TEXHUIECKOIO 3aJaHus Ha KYpCOBOC ITPOCKTHUPOBA-

HHUC. HpOBCI[eHI/IC AHAJIUTHYCCKOI'O 0630pa 110 TEMC IIPOCKTA

\9}

TK-1, TTK-3

PacueT 1 mpoeKTHpOBaHUE TOTIOJIIOTUHU (PHIBTPA

Co3nanue monenu ¢uistpa B cpene AWR DE.

Bremonnenne QJICKTPOAMHAMHUYCCKOIo pacuycTa MmoJIOCKOBOI'0O

(I)I/IJIBTpa (aHaJ'II/I3 pacupeaciiCHUs INIOTHOCTHU TOKA U HAIIPSI>KCHHO-
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CTH 3JIEKTPUYECKOr0 TOJIs). 3amuTa paboThl

Uroro 3a cemectp 10

10.1. TemMbI KypCOBBIX IPOEKTOB / KYPCOBBIX padoT
[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KypCOBBIX padoT:
— IlpoextupoBanue (HUiIbTpa Ha CBA3AHHBIX JTUHHIX

11. PeliTuHrOBasi cucTeMa AJISl OHCHKHU yCII€BaA€EMOCTH oﬁyqammnxm

11.1. BaniabHbIe OLlEeHKH VIS 3JIEMEHTOB KOHTPOJIS
Tabmuma 11.1 — bayuibHBIC OIIEHKH IS 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MakcumanbHbIN MakcumaTbHBIT
DneMeHTHl y4eOHOI 0aJut 3a nepuos Bcero 3a
6amt Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NEITENbHOCTH mexay 2KT u na ceMecTp
Hayana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
5 cemecTp
Konrtponphas pabora 10 10 10 30
Ormpoc Ha 3aHATUAX 10 10 5 25
OtyeT no nabopaTopHO 10 10 20
pabote
Pacuetnas pabora 10 10 5 25
Wroro makcumym 3a nepu- 30 40 30 100
on
Hapacraromum utorom 30 70 100 100

11.2. IlepecyeTt 0a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOYKHM TPeICTaBIeH B Tabmuue 11.2.
Tabmuua 11.2 — [1epecueT 0auI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% oT MakcuMabHON cyMMBbI OamsioB Ha naty KT 5

Ot 70% 1o 89% ot makcuMaabHOM CyMMBI OaiioB Ha gaty KT

4
Ot 60% 1o 69% ot makcumasbHOM cymMmbl OaiioB Ha Aaty KT 3
2

< 60% oT MakcuMmanbHOU cyMMbI O6astoB Ha aaty KT

11.3. [lepecyeT cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKTYHAPOAHYIO OLIEHKY
[lepecuer cymMMbl 6aIOB B TPaJUIMOHHYIO M MEXIYHAPOIAHYIO OLIEHKY MPEACTaBIEH B TaOmuie
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJIOB B TPAAUIIMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6amios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTMyHO) (3a4TEHO) 90 - 100 A (OTIAHYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TEHO) 75 - 84 C (xopor0)
70-74 D (ynoBnerBoputeanHO)
65 - 69

3 (yOOBJIETBOPHUTENHHO) (3a4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEeyZIOBJICTBOPUTENHHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTEIBHO)
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3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTypa
1. OcHOBBI aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS PAJMO3JIEKTPOHHBIX YCTPOMCTB (4acTh 1)
[OnexkTponHbIi pecype]: YueOHoe mocobue / KomorpusoB B. A. — 2012. 120 c¢. - Pexum nocrymna:
https://edu.tusur.ru/training/publications/1390 (mara obpamenus: 17.07.2018).
2. OcCHOBBI aBTOMAaTU3HPOBAHHOTO MPOEKTUPOBAHUS PAJAUOAIEKTPOHHBIX YCTPOUCTB (YacTh 2)
[OnexTponHbIid pecype]: Yuebnoe mocodbue / KomorpmoB B. A. — 2012. 132 c. - Pexxum mocryna:
https://edu.tusur.ru/training/publications/1391 (mata o6pamenus: 17.07.2018).

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. KommnbroTepHoe MozaenupoBanue mporeccoB B POC [DnexTponHslil pecypc]: YuebHoe moco-
oue / M. H. PomanoBckwuii - 2016. 101 c. - Pexxum moctyma: https://edu.tusur.ru/publications/5916 (nara
obpamenus: 17.07.2018).

12.3. YueOHO-MeTOAHYECKHE MOCOOUH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs

1. OmnpeneneHre MOTOHHBIX MAapaMETPOB MHUKPOIOJIOCKOBOM JIMHUM Tepenadyu [DJIeKTPOHHBIN
pecypc]: Meronuueckue yka3zaHHs K BBIIOJIHEHHUIO Ja00OpaTopHOW M caMocTosTenbHOM padotsl / C. A.
AptumieB - 2018. 7 c. - Pexum poctyna: https://edu.tusur.ru/publications/8088 (mara oOparieHus:
17.07.2018).

2. CuHTE3 U ONTUMU3AIHMS TI0JI0COBOTO (PrutbTpa [ DIeKTpOHHBIN pecypc]: MeToauueckue ykasa-
HUsSl IO BBIMOJIHEHHIO J1aboparopHoii paborel / C. A. AprtumeB - 2018. 9 c. - Pexum npocryna:
https://edu.tusur.ru/publications/8120 (nara obpamenus: 17.07.2018).

3. ABTOMaTH3MpOBaHHOE MpoekTupoBanue yuHUK mnepenadn B AWR Design Environment
[DnexkTpoHHBIN pecypc]: MeToanueckue yKa3aHus 10 BRIMOJIHEHUIO JJabopaTopHoit padotsl / C. A. Aprtu-
meB - 2018. 12 c¢. - Pexum pocrtyma: https://edu.tusur.ru/publications/8124 (mara oOpamieHus:
17.07.2018).

4. Kommeioreproe npoektupoBanue POC [DnekTpoHHBIH pecypc]: YdeOHO-MeToqruuecKoe Mo-
cobwue Mo NMpaKTUYECKON U caMOCTOsTeNIbHON padoTe cryneHToB / Aptuies C. A. — 2018. 69 c. - Pexxum
noctyna: https://edu.tusur.ru/publications/8306 (nara obpamenus: 17.07.2018).

5.  KomnerorepHnoe npoektupoBanre POC [DnekTpoHHBIN pecypc]: YUeHO-MeTOAMYECKOe OCOo-
Ouve 1o BBINOJIHEHUIO KypcoBoro mpoekra / AptumeB C. A. — 2018. 38 c. - Pexum pgocryna:
https://edu.tusur.ru/publications/8275 (nara obpamenus: 17.07.2018).

6. Iloctpoenue u aHanu3 QUIBTPa HU3KUX YACTOT [ DICKTPOHHBIN pecypc]: MeTromudyeckue yka-
3aHMS 1O BBHINOJHEHUIO JlabopatopHoil padotel / C. A. AprtumeB - 2018. 15 c¢. - Pexxum moctyma:
https://edu.tusur.ru/publications/8123 (mara o6pamenus: 17.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
HHBAJIN/10B

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM paboOThl 00ydaroluxcs
U3 YMCIIa JIML] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIMJIOB MIPEJOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0POBbS U BOCIPUATHUS UHPOPMAIIIH.

J1s1 a1 ¢ HapyIIeHUsIMH 3PeHus:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

JI1s1 JI1 ¢ HApYIIeHUsIMH CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

JI1s1 1M1 ¢ HAapyLIEeHNsIMH OIIOPHO-ABUIaTeJILHOIO aNnapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B IeyaTHoOU (opme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI
1. Ilpu BeIMOTHEHMHU 33/JaHUIl BO3MOXHO HCIOJB30BAHUE CIEAYIOUIMX MH(OpMAIMOHHO-CIIpa-
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BOUHBIX cucteM: http://www.eurointech.ru/education/selftraining/awr mwo/ (Ypoku aisi HauMHAIOMUX /
EBpouHTEX - pemeHust [y MPOU3BOICTBA IICKTPOHHUKH)

2. http://www.awrcorp.com/ru (Caiit komnanuu AWR — npennpusatus mo pa3paboTke Mmpo-
TPaMMHBIX MTPOAYKTOB, MPETHA3HAYCHHBIX I aBTOMATH3AIMN TPOSKTHPOBAHUS BBICOKOUYACTOTHBIX JJICK-
TPOHHBIX YCTPOUCTB).

3. MWudopmamnmonHele, CNpaBOYHBIE M HOPMAaTHBHBIE 0a3bl AaHHBIX Oubmmorekun TYCYP
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecnieyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoe
ob0ecreueHue

13.1. O6uue TpedGOBaHNA K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOE o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JICKIIMOHHOTO TUTIA, TPYIIOBBIX U MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI U MIPOMEKYTOYHOW aTTECTAIlUU HCITONIb3YeTCs yueOHas ayTUuTOPHUS ¢ KOJTMYECTBOM TI0-
CaJIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKOW M CTaHAApTHOH ydueOHOI mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU TI0 JIEKIIMOHHBIM pa3ielaM JTUCIUTUINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOE U MIPOrPAMMHOe o0ecnedyeHue JAJsi NPAKTHYECKUX 3aHA T
VYyebnast maboparopus "KoMnbroTepHON paarodIeKTPOHUKH"
yueOHas ayTuTOpHsl 7Sl TPOBEACHUSI 3aHATHI MPAaKTUYECKOrO TUTA, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHITHUH JIAOOPATOPHOTO THUTIA
634034, Tomckas obnacte, T. Tomck, Bepmuauna ynuna, 1. 47, 412 ayn.
Onucanue uMeroIerocs 000py10BaHUs:
- locka MarHUTHO-MapKepHasi;
- Kommnerotep Core 2 (11 wr.);
- TeneBuzop Samsung;
- Kommutekt crienmanusupoBanHoi yueOHON MebOenu;
- PaGouee mecto npenogaBarens.
[IporpamMmMHoe obecnieueHue:
- 7-Zip
— AWR Design Environment
— Adobe Acrobat Reader
— Google Chrome
— LibreOftfice
— Mozilla Firefox
— National Instruments LabVIEW
— Qt Framework (Open Source)
— WinDjView

13.1.3. MaTepua/ibHO-TEXHUYECKOE M IPOrPaMMHoe odecriedeHne 1JIs J1adopaToOpHbIX padoT

VYuebnast naboparopus paauosnextponuku / Jlaboparopus ['TIO

yueOHasi ayIuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATUH JJaOOPATOPHOTO THUIIA

634034, Tomckas obnacts, . Tomck, Bepmnuna ynuia, n. 47, 407 ayn.

Onucanue uMerouierocs 000pya0BaHuUs:

- Jlocka MarHuTHO-MapKepHasi;

- KommyraTop D-Link Switch 24 port;

- Komnwroreps! kinacca He Hike [I9BM INTEL Celeron D336 2.81Tw. (12 miT.);

- Boastmerp B3-38 (7 mt.);

- 'enepatop curnanos cnenuanbHoit popmsr AKUIT I'CC-120 (2 wT.);

- Kponmwreiin PTS-4002;
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- Ocmnorpad EZ Digital DS-1150C (3 mrt.);

- Octmmnorpag C1-72 (4 mrT.);

- TeneBu3op niua3MeHHbIH Samsung;

- lludposoii rereparop curnanoB PCC-80 (4 mt.);

- Hudposoii octmnorpad GDS-810C (3 mit.);

- ABTOMaTH3MPOBAHHOE JTAOOPATOPHOE MECTO IO CXEMOTEXHHUKE M paguoaBToMaTHke (7 mIT.);
- Kommutekt cienmanuzupoBanHoi yueOHOW Mebenu;
- PaGouee mecTo mpernomaBares.

[TporpamMHOe obecrieueHue:

- T-Zip

— AWR Design Environment

— Adobe Acrobat Reader

— Google Chrome

— LibreOftfice

— Mozilla Firefox

— PDFCreator

— PTC Mathcad13, 14

— WinDjView

13.1.4. MaTrepuajibHO-TEXHMYECKOE M IPOTPaAaMMHOe o0ecrevyeHne I CAMOCTOATEIbHOI padoThI
JIns caMoCTOSATEIbHON PabOThl MCIOIB3YIOTCS y4E€OHBIE ayIUTOPUHU (KOMITBIOTEPHBIE KIIAcChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTh, r. ToMmck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast obmacTs, I. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTs, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 ayz.

CocraB 000py/10BaHHUSA:

- yueOHas MmebOenb;

- koMnbroTeps! Kiacca He Hmke [IDBM INTEL Celeron D336 2.8 T1. - 5 mwiT.;

- KOMITBIOTEPHI TIOAKIIIOUYEHBI K ceTH «HTepHeT» M 00ecrneynBaroT AOCTYI B JIEKTPOHHYIO HH-
(dhopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[TepeueHs mporpaMMHOTO 00ECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 as Windows;
- 7-Zip;

- Google Chrome.

13.2. MatepuajbHO-TeXHHYeCKOe o0ecniedyeHre TUCIUTIINHBI IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSl 1 HHBAJIN/10B

OcBoeHME NUCHUIUIMHBI JIMIAMU C OTPAHWYEHHBIMU BO3MOYKHOCTSMHU 3JI0pPOBbS U MHBAIMJAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 0OyUYaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [IPETyCMOTPEHO UCIIOIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUUYECKUX CPEACTB IpueMa/mepena-
4K yueOHOI nH(pOpMaKU B TOCTYIHBIX (hopMax, MOOMIBHON CHCTEMBI MPETIOIaBaHUS [Tl 00YJatOITIXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOMN CHCTEMBbl. YueOHas aynuTopHusi, B KOTOPOH 3aHUMAIOTCS
oOydJaromyecsi ¢ HapylIEeHHEM ClIyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOH, ayAMOTEXHUKOH, BUICO-
TEXHUKOM, IJIEKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOU.

[Tpu 3aHATHAX C 0OYyUYAIOUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUAMM IIPETYyCMOTPEHO HUCIIOJIb30BaHUE B
JIEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P TIOMOIIHA BUACOYBEINIUTEICH 11 KOM(POPTHOTO IIPOCMOTPA.
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[Tpu 3aHATHAX ¢ O0YYAIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yIOTCSl aJbTepHATHBHBIEC YCTPOWCTBA BBOJA MH(OPMALINH U APYTHE TEXHHUECKUE CPEICTBA MpueMa/mepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs [UIs JIIOJeH ¢ UHBA-
JHUHOCTBHIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHE PEKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jiis onleHKH cTeneHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIE 3aaHUA
1. Kakue Mozieny HeJTMHEWHBIX 2JIEMEHTOB Ha3bIBAIOT OE3BIHEPIIMOHHBIMU?
a) Mogenu, mpencTaBIsionfe OObEKT B BUJIE YEPHOTO SIITUKA
0) Monenu, npuMeHeHNE KOTOPBIX HUYeM HEOTPAaHUICHHO
B) Monenun, npenedperaroiye peakTUBHBIM HAKOIIJICHUEM YHEPTUHU B DJICMEHTE
r) Monenu Ha ocHOBe nudepeHInanbHbIX ypaBHEHUNH KOHEYHOTO MOPSIIKa

2. Jlns xakux oOBEKTOB crpaBeiuBa ¢popmyna u(t) = h(t)*x(t) (mpeodbpazoBaHue curHama oObeK-
TOM U(t) MOXHO BBIUHCIIUTH KaK CBEPTKY MMITYJIbCHON XapaKTepUCTHUKU 00bekTa h(t) ¢ BXOTHBIM CHUTHA-
noMm x(t))?

a)JIuHeHbIC PIIEMEHTHI

0) JIroObIe OOBEKTHI

B) TONBKO ABYXITOTFOCHBIE SJIEMEHTHI

r) Henuneiinpie 3neMeHTHI

3. Ot 4ero 3aBUCHUT EMKOCTh p-n nepexopa’?
a) {uddy3nonHoit eMkocTu

0) Auddy3nonHoi u baprepHON EMKOCTH
B) bapbepHoii eMkocTH

I') p-n epexo He 00IagaeT eMKOCThIO

4. Yro onuceiBaeT Mozienb Joepca-Moma?
a) Bapukan

0) duon

B) Tpansucrop

r) OuibTp

5. Jlns peleHus Kakux ypaBHEHUH UCIOIb3YIOT MeTo HeroToHa?
a) HenmmHeHbIX

6) OOBIKHOBEHHBIX TU(PepeHITNATBHBIX

B) JluddepenmanbHbIX B 4aCTHBIX TPOU3BOIAHBIX

r) JInHeHbIX

6.K BBIXOJHBIM ITapaMEeTpaM YyCUIIHUTCIIA OTHOCATCA. ..

a) [TapameTpsl TpaH3UCTOPOB

6) ConpoTHBIICHUE PE3UCTOPA B KOJIJIEKTOPHOM IIENH
B) Koappunment ycunenus

r) EMKocTh Harpysku

7. Kaxoe BbICKa3pIBaHHE HAMOOJIEE TOYHO OTPEIEISAET MOHITHE «MOACITBY ?
a) HauanpsHbIii 3ambicen Oymyiiero o0bekTa

6) Tounas Komusi OpurnHasIa

B) OpuruHan B MUHHATIOpE
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r) O6pa3 opuruHana ¢ Haubosee NPUCYIIUMH CBOMCTBaMHU

8. KakoB npaBuIbHBIN MOPAJOK AEHCTBUM IPU MaTeMaTUYECKOM ONUCAHUU CUCTEMBI C TIOMOILBIO
COOTBETCTBYIOIUX MTPOTrPAMMHBIX CPEICTB?

a) Onucanue aprymMeHTa - onucanue QyHKIUN - OMUCaHHE MOCTOSHHBIX
6) Onucanue QyHKIHIA - ONIFCaHUE TIOCTOSHHBIX - OMMCAHUE apTyMEHTA
B) Onucanuie QyHKIUH - OMMCaHUE apTyMEHTA - OMKMCAaHUE TTOCTOSIHHBIX
r) Onycanue MOCTOSHHBIX - OIMCAHUE apTyYMEHTA - ONMcaHue (PyHKIUN

9. UTo Ha3bIBAIOT KPAaCBBIMHU YCIOBUSIMH ISl CHCTEMbl YPaBHEHUH MaTeMaTHUeCKON Moaenn?

a) YcnoBwus, HajaraeMbple Ha (QYHKIIHIO.

0) YcioBusi, HajaraemMble Ha IPOU3BOAHBIE HCKOMOMN (DYHKITUH.

B) YCI0BUS IS OTpaHUYEHUS KOJTMYECTBA ITapaMeTpOB (QYHKIINU

r) YcioBusi, HakJaAbIBa€Mble Ha TPaHMIIE HCCIeTyeMol 00IacTH U B HaYaJIbHBI MOMEHT BpeMe-
HH.

10. Yto Takoe npoeKTupoBaHue?

a) [Ipouecc co3nanus B 3aJaHHBIX YCIOBHX ONKCAHUS HECYIIECTBYIONIET0 0OBeKTa Ha 0ase mep-
BUYHOM ONHCAHMUS.

0) IlepBoHavanbHOE ONMUCAHNE OOBEKTa MPOCKTUPOBAHMS.

B) Co3nanue (pyHKIIMOHATBLHOTO MakeTa 0e3 yueTa pe3y/IbTaTOB MIEPBUYHOTO MOJICTUPOBAHUS

r) [Iponecc npeoOpa3oBaHMs UCXOJHOTO OMUCAHUS OOBEKTa B KOHEYHOE ONKCAHNE Ha OCHOBE BBI-
TIOJTHEHUST KOMITIEKCa paboT UCCIIeNOBATEIbCKOTO, PACYETHOTO U KOHCTPYKTOPCKOTO XapakTepa.

11. CynmHOCTh KOMITBIOTEPHOTO MOACIMPOBAHUS CUCTEMBI 3aKTHOYAETCS

a) B co3nanum KOMIBIOTEPHON Iporpammsl (IakeTa Mporpamm), OMMCHIBAIOLIEH MOBEICHHUE dIIe-
MEHTOB CHUCTEMBI B Ipolecce ee (YHKIMOHUPOBAHUS, C YUETOM WX B3aUMOJICHCTBUS MEXIY COOOH C
BHEUIHEN Cpesoil, a Tak e CEpUH BBIUYUCINUTENBHBIX KCIIEPUMEHTOB.

0) B cozmanum MHTEPAKTUBHOTO CIIHMCKA PACUETHBIX MAPaMETPOB CHUCTEMBI, C BO3MOXKHOCTBIO MX
U3MEHEHUs ISl HAOJIOACHUSI M3MEHEHHMI COCTOSHUS CHCTEMBbl B 3aBUCHMOCTH OT TOBEICHHUS TeX WIIH
MHBIX IapaMETPOB, a TAaK K€ CO3/JaHUH KOMITBIOTEPHOW aHUMAllMU MOBEICHUS CUCTEMBI C YUYETOM peallb-
HBIX COCTOSIHUH.

B) Co3naHue cucTeMbl MaTeMaTHYeCKUX YpaBHEHHH, sl pacueTa pe3yibraTa (yHKIHOHUPOBAHUS
CUCTEMBI

r) B co3manny KOMIbIOTEPHON aHMMAllMW WM CXEMbI, YYUTHIBAIOILIEH rabapuThl CUCTEMBI U €€
OCHOBHBIE TMHAMUYECKUE U CTATUYECKUE XAPAKTEPUCTHKHU.

12. Monens Jo/KHA YYUTHIBAaTh HanboIee CyIecTBEeHHbBIE CTOPOHBI UCCIIEyeMOro 00beKTa U OT-
pa)xatb €ro CBOMCTBA C MPUEMIIEMOI TOUHOCTBIO. DTO OMPEACIICHUE ..

a) [IpuHiuna cucTeMHOCTH

0) I[IpuHnMITa aIeKBAaTHOCTH

B) [IpuHniuna ynpoueHHocTn

r) [IpuHIIMIa YyCTOWYUBOCTH

13. Yto Takoe mapameTpbl CUCTEMBI?

a) BenmuunHbI, XapakTepHU3yIOIUe SHEPTETHUECKOE WIH WH(OPMAIMOHHOE HAIIOIHEHUE AJIEMEHTA
WM TTOJICUCTEMBI.

0) CBoiicTBa DJICMEHTOB O0OBEKTA.

B) BennuuHbl, KOTOpBIE BHIPAXKAIOT CBOMCTBA CUCTEMbI HIIM €€ YaCTH, T OKPY>KaIoIIeil cpebl.

r) Her npaBunpHOrO OTBETA.

14. Ins yero B Monenu tpansucropa ['ymmens-Ilyna mexay 0a30if U KOJUIGKTOPOM BKIJIIOYEH HE-
JMHEWHBIA UCTOYHUK TOKA?
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a) OnuceIBaeT padoTy TPAH3UCTOPA B PEIKUME HACHIIICHUS

0) OnpenensieT KpyTU3HY TPaH3UCTOPA

B) Onpezenser BEIXOAHYIO IPOBOAUMOCTb TPAH3UCTOpA

r') YUUTBIBAE€T EMKOCTH TIEPEX0J0B 0a3a-3MHUTTEP U 0a3a-KOJICKTOP

15. beswiHeprmonHass mMojenb auona onucbiBaercs dopmynoit i(u)=IS[exp(q*U/NkT)-1] . Uto
o3HauaeT napametp IS ?

a) MakcruMasbHO JOMYCTUMBIN TOK B MIPSIMOM CMEILIEHUN

0) Tok mMoma mpu HANPSHKEHUU OTKPBITHUS

B) OOpaTHBI TOK HACHIIIIEHUS

r) Tok cToka

16. Kakoii 3 MeTO/I0B pacyera Iieneil o MOCTOSHHOMY TOKY He IIpuMeHseT 3akoHoB Kupxroga:
a) Mertox HemocpeACTBEHHOTO MPUMEHEHHsI 3ak0oHOB Kupxroda

6) MeTo/1 KOHTYpPHBIX TOKOB

B) MeToa y3/10BBIX TOTEHIHAIOB

r) UtepaunonHsiii MeTox

17. Kakol MeTOA NCIIONB3YeTCA UIsl CHMYJISIIUU HETMHENHBIX CXeM?
a) Meroxa rapMoHHYECKOro Oaianca

6) MeTo/ MOKOOPAMHATHOTO CITyCKa

B) Meton TarapuHoBa

r) MeToa KOMITJIEKCHBIX aMILTUTY/]

18. CymHocTh Kakoro Merona (GpopMyaupyeTcst Tak: cxemMa pa30MBaeTcsl Ha JBE MOJCXEMbI — JIU -
HEWHYI0 (MHEPIIMOHHYIO) ¥ HEeJMHEHHY0. JInHelHas cxemMa aHaIM3UpyeTcs B YaCTOTHOW 00JIacTH, HEJH -
HelHas — BO BpeMEHHOW. Eciu pe3ynbTaTsl HE COBIIAAOT, BHIIIOIHIACTCS UTEPALIMOHHBIN IIOBTOP aHAJIA3a

a) Meton penieHus: HeTUHEHHBIX Au(depeHITnaTIbHbIX YPaBHEHUH B PA3HOCTHON (GopMe peKyp-
CHUBHO BO BPEMEHHOU 00JIacTH

0) Meron rapMoHHUYECKOro OanaHca

B) Meron Hrrotona-Padcona

r) MeToa KOMITJIEKCHBIX aMILTUTY/L

19. Yto Takoe mapamMeTpuyeCKuii CHHTE3?

a) OmnpezenieHre AMaNa30HOB 3HAYCHUN BapbUPYEMbIX MMapaMEeTPOB, BBIXOJ 332 KOTOPhIE B MPOLEC-
C€ ONTUMU3ALNH 3aIPeIaeTCs

0) [Iporiecc co3manus MPUHIMITAATIBLHONW CXEMBI C 33JaHHBIM KOJTMYECTBOM ITapaMeTPOB

B) ABTOMAaTHU3MPOBAHHBIN WM aBTOMAaTUYECKUH CUHTE3 CTPYKTYPHOHN WIIM NMPUHITUITHATIBLHON CXe-
MBI 1IeTH WJIA YCTPOUCTBA

r) ABTOMaTU3UPOBAaHHBIA WM aBTOMAaTHYeCKU BHIOOp MapaMeTpoB IenH, 00eCreurnBaoIuX BbI-
MOJTHEHUE TEXHUYECKUX TPEOOBaHMI K HEH

20. ABTOMaTH3UpPOBAHHBIM CHHTE3 KaKuX IleTed IOCTyrneH Ha JAaHHbld MOMeHT B AWR Design
Environment ?

a) JIunuii 3aaepxKKu

0) KBagpatypHBIX MOIYISITOPOB M IEMOAYJIATOPOB

B) Ycunurenei

) JINHEWHBIX YaCTOTHBIX (PHUIIBTPOB U COTIIACYIOUTUX IIETICH

14.1.2. TeMmbl KOHTPOJILHBIX padoT
KonTponbHas padora Nel
Bomnpoc 1
1. Ocobennoctu cumyssitiuu POC Ha ypoBHE CTPYKTYPHBIX CXEM.
2. Bo3aMoxxHOCTH 110 aHanu3y pacipeeneHbix ctpykryp B AWR DE.
Bompoc 2
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3. JIByXIOJIFOCHBIE€ TUHEHHBIE JIEMEHTHI U UX MOJIEIIH.

4. Mogenu 4eThIpeXMnOIOCHBIX 3JIEMEHTOB JJI UCIOIb30BaHUS HA YPOBHE MOJEIUPOBAHUSA CTPYK-
TYPHBIX CXEM.

Bomnpoc 3

5. IlomHbIE MOZAEIIH YETHIPEXTIOIFOCHBIX 3JIEMEHTOB.

6. be3bIHEpIIMOHHAS HETMHEHAS MOJIEb JUOA.

Bompoc 4

7. HenuHelHbIE MOJEIIN PEAKTUBHBIX AJIEMEHTOB.

8. HenuHeitHO-UHEpLIMOHHAS MOJIETb AUO/IA.

Bomnpoc 5

9. Ilpocreiimas 6e3pIHEPIIUOHHAS HEJTMHEHHAs! MOJIENIb TPAH3UCTOPA.

10. HenuHeitHO-nHEpIIMOHHAS MOJIETTh TpaH3ucTopa Doepca-Mora.

Bomnpoc 6

11. Mopens 6unonsipaoro Tpanzuctopa I'ymmens-ITyna.

12. HenuneitHo-uHepunoHHas moaens Tpansucropa JFET.

KontponbHas padota Ne2

Bompoc 1

1. Kimaccudukanusi CiMyisiTOpOB.

2. HenuneliHble CUMYIISTOPBI U UX IPUMEHEHHUE.

Bomnpoc 2

1. Cumynsuust TMHEHHBIX LENel M0 TOCTOSHHOMY TOKY.

2. Cumynsauust TUHEHHBIX [ENel ¢ Y4€TOM PEaKTUBHOCTH.

Bompoc 3

1. Kimaccudukanust HEMTMHEWHBIX CUMYIISITOPOB.

2. Cumynsiuus HEJTMHEHHBIX LIETel 10 NOCTOSHHOMY TOKY.

Bonpoc 4

1. Cumynsiiusi nepexoIHbIX MPOLIECCOB B HEIMHEHHBIX LEMsX.

2. CX0auMOCTh aJITOPUTMOB HETMHEMHON CUMYJISIUY.

Bomnpoc 5

1. Meron rapMOHUYECKOTO OajaHca.

2. MeToa MHOTOCHTHATBHOTO TAPMOHUYECKOT0 OaaHca.

KontponbHas padota Ne3

Bompoc 1

1. Pa3HOBUIHOCTH CHUHTE3A LIEIIEH.

2. Uto HeoOX0aMMO 3a/1aTh, YTOOBI ONIPEIETUTh 3aa4y aBTOMAaTH3UPOBAHHOTO MAPAMETPUIECKOTO
cuHTe3a?

3. Kak MOxHO c(hopMUpOBATh e ONTHUMHU3ALUU?

4. Oco0eHHOCTH 3aJIaHUs BAPbUPYEMBIX TTapaMETPOB.

Bompoc 2

5. YTo Takoe rpaHUYHbIE YCIOBHS ONTUMHU3ALUU U KAaKOBbI 0COOCHHOCTH UX BbIOOpa?

6. OCHOBHBIE ONITUMU3AIIMOHHBIE AIITOPUTMBI M UX OCOOCHHOCTH.

7. ABTOMaTU3UPOBAHHBINA CTPYKTYPHBI CUHTE3 KAKUX IIENEl HAa HACTOSIIMHA MOMEHT peaanu30BaH
B AWRDE?

8. OCHOBHbIE Pa3HOBUAHOCTU (GUIBTPOB, AOCTYIHBIE JJIS aBTOMATU3UPOBAHHOIO CTPYKTYPHOTO
cunte3a B AWRDE.

Bonpoc 3

9. AropuT™M aBTOMaTHU3UPOBAHHOTO CTPYKTYPHOTO CUHTE3a (DUIBTPOB.

10. ITpeoOGpa3zoBanre YaCTOTHI MPU CHHTE3€ (PUIIBTPOB: YTO BHITIOJHACTCS HA 3TOM 3Tare?

11. Ha xakoii ameMeHTHOM 6a3e MoxeT ObITh cuHTe3upoBaH ¢GuiabTp B AWRDE?

12. Ocobennoctu cuHTe3a GUIBTPOB HA PACTIPEICICHHBIX JIEMEHTAX.

Bompoc 4

13. OcHOBHBIE UCXOHBIC TAPAMETPHI JIJIs pacueTa GUIbTpa.

14. O0ume Moaxoabl K CHHTE3Y COTJIACYIONIUX IIeTeH.

15. Yto HYXHO 3a7aTh, YTOOBI OMPENIECTUTH 3a7a4y aBTOMATU3UPOBAHHOTO CHHTE3a COTJIACYIOMIEH
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nenu?

14.1.3. Bonnpocsl Ha co0eceroBanue
OcoOennoctu cumyssiiu POC Ha ypoBHE CTPYKTYpPHBIX CXEM.
ITostHBIE MOZIENIN YETHIPEXIIOIKOCHBIX 3JIEMEHTOB.
BosMokHOCTH 110 aHanu3y pacnpeneneHHbix cTpykTtyp B AWR DE.
Knaccugukanus cumyisaTopos.
Cumynsinus NepexoHbIX IPOLECCOB B HEMTUHEHHBIX LIETISAX.
Henunelinpie cuMyIIITOpPBI U UX IPUMEHEHHUE.
MeTroq MHOTOCUTHAIIbHOI'O TaApMOHUYECKOr0 OalaHca.

14.1.4. Tembl OIPOCOB HA 3AHATHUAX

1.1 ITpoexkTupoBaHue Ha ypoBHE CTPYKTYpHBIX cxeM 1 ocHOBHble CAIIP, obecneunBaromume Takoe
npoektupoBanre. Kommonent Visual System Simulator (VSS) CAIIP AWR Design Environment
(AWRDE).

1.2 IIpoexTupoBaHue Ha ypOBHE MPUHIMMIHAIBHBIX cxeM U ocHoBHBbIe CAIIP, obecrieunBaromue
takoe npoektupoBanue. Kommonent Analog Office CATIP AWRDE.

1.3 IlpoexktupoBanue POC c yderom BomHOBBIX 3ddekToB u CAIIP, obecnieunBaromnye Taxkoe
npoektupoBanue. Komnonent Microvawe Office (MWO) CAIIP AWRDE.

1.4 WnTerpupoBaHHbIe cUCTeMbl MojenupoBanus W uaMepenuid (Hardware in the Loop (HIL)).
[IporpammHo-anmapaTHbie KOMILUIEKCHI C MCIOJIb30BAHUEM CHCTEMbI MpUKIaAHbIX mporpamm AWRDE +
LabVIEW u MmoaynbHBIX H3MepUTeIbHBIX M1aTdgopm PXI.

2.1 Kpartkwuii 0030p OCHOBHBIX BUJIOB Mojie-J1eii anemenToB POC.

2.2 AHAIUTHYECKUE MOJIETH.

2.3 Mojenu B BUJIE SKBUBAJICHTHBIX CXEM.

2.4 TaOau4HbIE MOJEIH.

3.1 Cumynsuus JIMHEHHBIX 1eTeH.

3.2 CuMyIsanusi HeTMHEHHBIX LIETIed METO/IOM pelIeHUsT HEMMHEHHBIX auddepeHIuanbHbIX ypaB-
HeHuil Bo BpemeHHo# obmactu (SPICE).

3.3 Cumynsanus HEIMHEHHBIX 1INl METOJIOM rapMOHUYECKOro OaiaHnca.

3.4 Cumynsiusi BOJIHOBBIX IIPOLIECCOB B AnekTpuueckux 1ensx. Ksasu-T Bomubel. Me-Ton ceTok.
MeTox MOMEHTOB.

4.1 TMapameTpuvecKuil U CTPYKTYpHBIN cuHTe3 dnekTpudeckux nenei. CAIIP, obecneunBarorme
TaKHe BUJIbl CUHTE3A.

4.2 Ilapamerpuueckuil CUHTE3 (ONTUMH3aLUsA): BBIOOp BapbUPYEMbIX I1apaMETPOB, ILIEJIEBBIX
(GYHKIIUN U TPAaHUYHBIX YCIIOBHM.

4.3 OCHOBHbBIEC ONTUMHU3ALMOHHBIE AJITOPUTMBI; UX MPEUMYIIECTBA U HEAOCTATKHU.

4.3 OpHokpuTepuanbHasi © MHOTOKpUTEpHAJIbHAS ONMTUMU3AIINH.

4.4 CTpyKTypHBIN CUHTE3 (aBTOMATU3UPOBAHHBIA CHHTE3 CXEM).

5.1 O6mas uaes U NPEUMYIIECTBA PACUECTHO-IKCIIEPUMEHTAILHOTO METOAa MPOEKTUPOBAHUS
(Hardware in the Loop (HIL)).

5.2 AnmapatHoe obecredeHre pacyeTHO-IKCIEPUMEHTAILHOTO METo/la MPoeKTHUpoBanus. [ nokue
u3MepuTenbHble wiaTdopMel Ha 6aze uaTepdeiica PXI u makera nporpamm LabVIEW.

5.3 Unterpanus uameputenbHbix cucteMm (LabVIEW) ¢ cuctemamu monenuposanus (AWRDE).

5.4 HoBble Bo3MoxxHOCTH ontumu3zanuu npoektupyemsix POC B HIL-cucremax.

14.1.5. 3auér
VYcrnoBuem noayyeHus 3a4era SBISETCS CEMECTPOBBIN peUTHHT cTyeHTa He MeHee 70 6aiioB npu
00s13aTeIbHOM BBITIOJIHEHUH BCeX J1a00paTOpHBIX paboT U MPaKTUYECKUX 3aJaHUN

14.1.6. Tembl pacuyeTHbIX padoT
Cobpartb npoctyro cxemy B AWRDE.
Paccunrate B cucreme MathCAD umnynbcHBIE TIEPEXOAHBIE U YACTOTHBIE XapaKTEPUCTUKH TPO-
cTelel nemnu.
HccnenoBars 3aBUCUMOCTD Kaue€CTBAa MOJIEIMPOBAHUS OT ITAPaMETPOB CUMYJIATOPA.
[TapameTpuvecKku CHHTE3UPOBATh CXEMY 10 3aJJaHHOMY KPUTEPHIO.
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14.1.7. Tembl 1a00paTOpHBIX padoT
[TocTpoenue n ananu3 GUIBTpa HU3KUX YaCTOT
ABTOMaTHU3MpPOBaHHOE NMPOEKTUpoBaHue JuHUM nepegaur B AWR Design Environment
CuHTe3 ¥ oNTUMU3aLMS 110JIOCOBOrO (MIIBTpa
Omnpenenenre NOrOHHBIX TApaMeTPOB MUKPOIIOI0CKOBOM JTMHUM NTEpeiaun

14.1.8. Tembl KypCOBBIX POEKTOB / KypCOBBIX padoT
[IpoexTupoBanue GpuIbTpa Ha CBA3AHHBIX JIMHHIX

14.1.9. MeToanueckue peKoOMeHAalluN

O0bEM YacoB, MPEITyCMOTPEHHBIX YYEOHBIM IUTAHOM [IJISi M3YYEHUS UCUUILIAHBI, TO3BOJISIET
OCBETUTh TOJBKO HanOojee Ba)KHBIE MOMEHTHI M PACKPBITh 0a30Bble MOHATHSA MPH UYTCHUH JIEKIUU.
[TosTOMy mpu peanuzanuu MporpaMMbl CTYAEHTHI JOJKHBI pab0TaTh CAaMOCTOSATEIBLHO KaK MPU TOBTOPE-
HUU JIEKIIMOHHOTO MaTepuania, TaKk ¥ IpU MOATOTOBKE K J1a00paTOPHBIM M MPAKTHUYECKUM 3aHATUSAM. s
obecnieuenus 3HEKTHBHOTO YCBOCHUS CTYIEHTAMU MaT€pPUAJIOB TUCHIHUILIMHBI HEOOXOAMMO Ha MEPBOM
3aHATHUU MO3HAKOMHUTH UX C OCHOBHBIMU IOJIOKEHUSIMU U TPEOOBAHUAMHU paboyeil mporpaMMel, ¢ MOJIe-
JKaIIUMU M3YYEHUIO TEMaMH, CIHCKOM OCHOBHOW W JOTIOJHUTEIBHOM JIUTEPATYPhl, C IOJOKCHHUSIMU
0aNIBbHO-PEUTHHTOBOM CHCTEMBI OIICHKH ycreBaeMocTH. Ha nekiusx HeoOxomumo oOpaiiath BHUMaHUE
Ha 0COOEGHHOCTH NMPUMEHEHHUSI pacCMaTPUBAEMOro MaTepualia B MOCIEAYIONINX Kypcax, a Takke B Oymy-
e mpodeccuoHaNbHON NesTenbHOCTH. [l yBennueHus: 3auHTePECOBAHHOCTU M MOBBILICHHUS KOMIIE-
TEHIIUHA CTYJICHTOB CJIEyeT B y4€OHOM Ipoliecce MPUMEHITh HMHTEPAKTUBHBIE METOIBI O0YICHHUSI.

14.2. TpeGoBaHusi K OLIEHOYHBIM MATEPHAJIAM [JIS JIUL| C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS M HHBAJIH/0B
Jns man ¢ orpaHUYEHHBIMM BO3MOKHOCTSIMH 3/10POBbSl M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TeJIbHBIE OLIEHOYHbIE MaTepHalIbl, IEpeUeHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUL C OTPAaHUYEHHBIMH BO3MOXHOCTAMU
310POBbsl U UHBAIUIOB

Kareropuu Bupl 1OIOTHUTENBHBIX OLIEHOYHBIX @DopMbI KOHTPOJISI U OLICHKU
o0yJaronuxcs MaTepuaioB pe3yabTaToB 00yUEHUS

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHbIE
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHbIE Pa0OTHI

[IpenmyiieCTBEHHO MUCbMEHHAS
MpOBEpKa

C HapymeHusMu
cryxa

C napymenussmu | CobecenioBaHue 10 BONpocaM K 3a4eTy, | [IpenMylnecTBeHHO yCTHas IpOBEpKa

3peHus ONpoC IO TEPMHUHAM (MHIUBUYaJIbHO)
C napymeHusMu Pemienne qucTaHIIMOHHBIX TECTOB,
OIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IperMMyIiecTBEHHO AUCTaHIIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITENIbHBIE Pa0OTHI, BOMPOCHI K METOJaMH
anmnapara 3a4eTy
C orpanuueHusiMu 1o | TecThl, TUCBMEHHBIE CAMOCTOSITENIbHBIE [IpenmyniecTBEHHO IPOBEPKA
o01IeMeTMIUHCKIM paloThl, BOIIPOCHI K 3a4eTy, METO/IaMH UCXOJS U3 COCTOSIHUSA
[IOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarOIIErocss HA MOMEHT IPOBEPKU

14.3. MeToauyeckue peKOMEeHIAUMH 110 OLIEHOYHbIM MATEePHAJIAM JJIsl JIMI[ C OTPAHHYeHHBIMU
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jns nun ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMHM 37I0POBbSI M1 MHBAJIMJOB IPEIyCMaTpUBAETCA J10-
cTynHas (hopMa IpeJoCTaBICHUS 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IIe4aTHOU (hopme;

- B [le4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHUSI ACCUCTEHTOM 3aJIaHuUs BCIIYX;

- MIpeI0OCTaBJICHNE 3aJJaHus C UCIIOJIb30BaHUEM CYpJIOTIEPEBOIA.

Jlunam ¢ OrpaHMYEeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAIMJAM YBEIMUYUBAECTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00y4aromuxcs MpeaycMaTpiuBaeTcs: JOCTYII -
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Has popMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- NMMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIIYT aCCHCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Iporneypa orleHUBaHUS PE3yJIbTATOB OOYUSHHSI JIMII C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3JI0pO-
Bbsl M1 MHBAIMJIOB IO JMCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmanun B Gopmax, aaarnTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCTIPUATHS HHPOPMAIINH:

JJ1s1 JIMI ¢ HAPYIIEHUSIMM 3PeHUsI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMYCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM CJIyXa:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

JJ1s1 JIMI ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTEJLHOI0 anmapara:

— B (hOpMeE IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

HpI/I HeO6XO)II/IMOCTI/I JJI 1AL € OTpaHUYCHHBIMU BO3MOXHOCTAMMU 30J0POBbSA U UHBAJIM0B IIPOLC-
Jlypa OIICHUBAHUsI Pe3yJIbTaTOB 00yUCHHUS MOXKET MPOBOJIUTHCS B HECKOIBKO ATAIOB.
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