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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.

CBYuKP C. H. llapanroBuy
OKCIEPTHI:

Crapumii npenojaBarens Kagenpbl
PaZMOdIIEKTPOHUKH U CUCTEM CBSI3U

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

JlotieHT Kadeapbl CBEPXBBICOKOUA-
CTOTHOW U KBaHTOBOW PaUOTEXHUKHU
(CBYuKP) A. 1O. TlonkoB
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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

Juctunnuna «OcHoBbI koMIibloTepHOro npoektupoBanust POC» (b1.B.O/1.2) otHocutcs k 650Ky
1 (BapuaTuBHAs 4acTh).

[TpenmecTByOUMMHI JUCUMILIUHAME, (POPMUPYIOLUIMMH HadalbHblE 3HAHUS, ABISIIOTCS: Jluckper-
Has MaremaTuka, Mcropus pangnosnexrpoHuku, Marematnueckuil ananus, OcHOBBI Teopuu uenei, Ilpu-
KJIaJHble MaTeMaTUYeCKHe MeETOIbl B paauoTexHuke, [IpoekThpoBaHHME aHAJIOTOBBIX 3JIEKTPOHHBIX
ycTpoicTB, CXeMOTEXHHKA aHAJIOTOBBIX IEKTPOHHBIX YCTPOUCTB, YCTpoiicTBa MprueMa U 00pabOTKH CUT -
HaJ10B, PU3NUYECKUE OCHOBBI AJIEKTPOHUKH.

[Tocnenyomum JTUCHUITIMHAMU SIBJSIFOTCSA: AHAJIOTOBble M IM(POBBIE OBICTPOACHCTBYIOLINE
yCTpOiicTBa, AnmnaparHble cpeicTBa KOHTpoJs U yrpasienus POC, 3amuTa BeITyCKHOM KBaTU(PUKAIMOH -
HOU pa0oThl, BKJIFOYAs MMOJI'OTOBKY K MPOLIEAYPE 3aLUTHI U MPOLEAYpPY 3aiuThl, OCHOBBI KOHCTPYHUPOBA-
HUA U TexHojoruu npousBojactsa POC, [IpoektupoBanue ycTpoiicTB mpremMa u 00paboTKHU CUTHAJIOB.

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 cocTaBisieT 2.0 3aUeTHBIX eIMHMILIbI U IIPeCcTaBIeHa B TaOuu -

%Zgﬁl{lﬁa 4.1 — TpyaoeMKOCTb JUCLUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
6 cemecTtp
AynuTopHble 3aHATUSA (BCETO) 40 40
Jleknun 16 16
[IpakTnueckue 3aHATHSA 24 24
CamocrosTenpHas paboTa (BCero) 32 32
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[ToaroroBka K KOHTPOJBHBIM paboTam 12 12
[TpopaboTka IEeKIMOHHOTO MaTepralia 10 10
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 10 10
Bcero (0e3 sx3amena) 72 72
OO6miast Tpy1I0€MKOCTb, 4 72 72
3auetHble EauHunml 2.0 2.0

5. ConepsxaHue TUCHUTLINHBI

5.1. Pa3znesnl JuCHUIIMHELI 1 BUALI 3aHATHI

Paznensl AMCHUITITNHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

_ 0]
2 = 2 g 2 £
= = < g s o
Ha3Banus pa3nenoB TuCHUTITAHB i © & f; § & E
= 5 = 3 0 =
s & | 28 £
= © =) S £
6 cemecTp
1 Oranel u acniekTsl IpoekTupoBanus POC, 3 2 4 9 [IK-1, IIK-3
oxBatbiBaeMble coBpeMeHHbIMU CAIIP, n nx
WHTETPAI¥s B €AMHBIN ITUKI TPOCKTUPOBAHHMS
2 OCHOBHBIEC PA3HOBUIHOCTU MOZEIIEH dJie- 3 8 8 19 ITK-1, TIK-3
MeHToB POC
3 MeTtonbl CUMYIISIIIUU JIEKTPUUECKUX 1eTeit 3 6 8 17 IK-1, TIK-3
U CTPYKTYP
4 CuHTE3 ¥ ONTUMHU3AIUA JIEKTPUUYECKUX 11e- 4 6 8 18 IIK-1, IIK-3
IIeH U CTPYKTYP
5 Pac4yeTHO-3KCIIepUMEHTAaIbHBIE METOIbI 3 2 4 9 [IK-1, TTK-3
MpoeKTupoBanus. UHTerpupoBaHHbIe cUCTE-
MBI MOJIETTUPOBAHUS U U3MEPECHHM
Hroro 3a cemectp 16 24 32 72
Hroro 16 24 32 72
5.2. Conep:xanue pa3aesioB TMCUUILIMHBI (110 JEKIHSIM)
ConeprkaHue pa3/ienoB TUCIUILIAH (TI0 JICKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuna 5.2 — CoaeprkaHue paseiaoB JUCIUILIMH (TI0 JISKIIHIM)
3 z £
2 > 5
Z > 5
HazBanus pa3znenos Copneprkanue pa3ienoB TUCHUILIMHBI (1O JIEKIUSIM) z 7 &5
o E
X 2 3
a o g
= S
6 cemecTp
1 DTamnbl 1 acreKThb 1.1 IlpoexTupoBaHue Ha ypOBHE CTPYKTYPHBIX CXEM U 3 IK-1, TIK-
npoektupoBanus POC, ocHoBHbIe CAIIP, o6ecnieunBaroniye Takoe MpoOeKTH- 3
OXBaTHIBAEMbIC poBanue. Kommonent Visual System Simulator (VSS)
coBpemeHHbIMU CAIIP, u | CAIIP AWR Design Environment (AWRDE).1.2
UX MHTErpanus B enuubiil | [IpoexkTupoBaHue Ha ypOBHE MPUHIIMITHAIBHBIX CXEM
LUKJ IPOCKTUPOBAHUS u ocHoBHbIe CAIIP, oGecrieunBaromye Takoe mpoek-
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tupoBanue. Komnonent Analog Office CAITP
AWRDE.1.3 IIpoextupoBanue POC ¢ yuetom BoJHO-
BbIX 3 dekroB u CAIIP, oGecrieunBaromue Takoe
npoektupoBanue. Kommonent Microvawe Office
(MWO) CAITP AWRDE.1.4 NuTerpupoBaHHbIC CH-
CTeMbI MoJienupoBanus 1 m3mepernii (Hardware in
the Loop (HIL)). [IporpamMmMHO-anmapaTHbIe KOMITJIEK-
CBI C HCTIOJIb30BAHUEM CHUCTEMBI MTPHUKIIATHBIX TPO-
rpamm AWRDE + LabVIEW u MonynsHBIX H3MEpH-
TenbHbIX margopm PXI.

Hroro 3
2 OCHOBHbBIE 2.1 Kpatkwuii 0630p OCHOBHBIX BHIOB MOJIe-JIeH dJie- 3 IIK-1, ITK-
pazHoBuAHOCTH Moaenel | MeHToB POC.2.2 Ananutnueckue Mmonaenu.2.3 Moge- 3
asieMeHToB POC JIM B BUJE DKBUBAIEHTHBIX cXeM.2.4 TabmnyHbie Mo-

JIEIIH.

Hroro 3
3 Metoabl CUMYISIIUN 3.1 Cumynsiius TUHEHHBIX 1eneit.3.2 Cumynsius He- 3 ITK-1, TTK-
ANEKTPUYECKUX IENel M | TMHEHHBIX Lenel METOJOM pEelIeHUs] HETMHENHBIX 3
CTPYKTYp Qg depeHnranbHbIX YpaBHEHUH BO BpeMEeHHON 001a-

ctu (SPICE).3.3 Cumynsiius HEMMHEHHBIX TIened Me-
TOZOM rapMOHH4YecKoro 6ananca.3.4 CuMymnsius BoJ-
HOBBIX MPOIIECCOB B AMEeKTpuyecKkux nemnsx. Kazu-T
BOJIHBI. Me-Ton1 ceTok. MeTos MOMEHTOB.

Hroro
4 Cunre3 u ontumu3zauus 4.1 [lapameTpruyeckuil U CTPYKTYPHBIN CHHTE3 dJIEK- 4 IIK-1, IIK-
aNeKTpUyecKkux nene u | tpuueckux ueneit. CAIIP, obecneunBatommuye Takue 3
CTPYKTYP BUJbI cuHTe3a.4.2 [lapamerpuueckuii cunTes (onTu-

MU3aIyst): BEIOOp BapbUPYEMBIX TapaMeTpoB, Iielie-
BbIX (DyHKIUI U rpaHUYHBIX ycinoBUN.4.3 OCHOBHBIE
ONTHMHU3ALIMOHHBIE AITOPUTMBI; UX IPEUMYLIECTBA U
HenocTaTkn.4.3 OqHOKpUTEpHATIbHAST © MHOTOKPHTE-
puanbHas ontuMuszanun.4.4 CTpyKTypHBIM CHHTE3
(aBTOMaTU3UPOBAHHBIN CUHTE3 CXEM).

Hroro 4
5 PacyeTHo- 5.1 O0mas unes v MPEUMYIIEeCTBa pacyeTHO-IKCIICPH - 3 IK-1, ITK-
IKCIIEPUMEHTATHHBIC MEHTAJIBHOTO MeTo/a ipoektupoBanus (Hardware in 3
MeTobl mpoektupoBanusl. | the Loop (HIL)).5.2 AnmapatHoe obecnieueHne pac-
WNuTerpupoBanHbie YETHO-IKCIIEPUMEHTAIBHOTO METO/Ia TIPOSKTUPOBA-
CUCTEeMbI MOJIETUpOBaHus |HUA. [ mOkue u3mepurenbHbie aThopMbl Ha O6a3e UH-
Y U3MEepeHui tepdeiica PXI u makera nporpamm LabVIEW.5.3 Un-

Terpamnus n3MepuTenbHbIX cucteM (LabVIEW) ¢ cu-
cremamu MozenupoBanust (AWRDE).5.4 HoBele B0o3-
MOKHOCTH ONITUMU3AIMU TTpoekThupyeMbix POC B
HIL-cucremax.

Htoro 3

Hroro 3a cemectp 16

5.3. Paznenbl JMCUMILVIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMH)
U o0ecnieynBaeMbIMH (MOCJIEAYOUNIUMH) TUCHUIIHHAMUA
Paznmensl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIUMHU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBIEHBI B TabmuIe 5.3.
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Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXANCIUILTHNHAPHBIC CBSI3U

HanmenoBanune JUCHUITINH

Ne pa3nenoB naHHOM TUCIMIUINHEL, I KOTOPBIX

H€06XO,I[I/IMO HN3Y4YCHUC O66CHC‘H/IB3IOH_[I/IX n

00eCIIeUBAEMBIX JUCHUITINH

1 2 3 4 5
[IpenmecTByronme AUCHUTUIMHBI

1 TuckpeTHas MaTeMaTHKa + + +
2 WcTtopusi paaAn03JIEeKTPOHUKH
3 MaremaTtu4ecKkuil aHaJIn3
4 OcHOBBI TeOpUH LENEN +
5 IlpukitagHpie MaTEMAaTUYECKUE METOBI B . .
pazuoOTEXHUKE
6 [IpoexTpoBaHNE aHATIOTOBBIX MIEKTPOH- n n
HBIX YCTPOWCTB
7 CXeMOTeXHHKA aHAJIOTOBBIX AIEKTPOHHBIX n .
YCTPOMCTB
8 YcrpoiicTBa npuema u 00pabOTKH CUTHA-

p p P + + + + +
JIOB
9 ®uznueckre OCHOBBI JIEKTPOHUKH +

[Tocnenyromue TUCHUIIIMHBL

1 AnasioroBslie U IUPPOBBIE OBICTPOACHCTBY- n N N
IOIUE YCTPONCTBA
2 AnmapatHble CpeCTBAa KOHTPOJIS M YIIpaB- .
nenust POC
3 3amuTa BhIMYCKHON KBaTU(PUKAIMOHHOMN
paboThl, BKJIOUYas MOArOTOBKY K IPOLeype + + + + +
3aIUTHI U TIPOLEYPY 3alUTHI
4 OCHOBBI KOHCTPYHPOBAHMSI U TEXHOJIOTUU . .
npou3sBojictBa POC
5 IlpoexTupoBaHUe YCTPOUCTB MpUEMa U 00- n n n n n
pabOTKM CUTHAJIOB

5.4. CooTBeTcTBHE KOMIIETEHIIMIi, (OPMHUPYEMBIX MPH U3yYEeHUM TUCHHUIUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, ¥ BHJIOB 3aHATHN

MIPEICTAaBICHO B Tabmuiie 5.4.

Ta6muia 5.4 — CooTBETCTBHE KOMIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIUHBI, U BUOB 3aHS -

THH

§ Bunwr zagstuit

= X )

= o S

o . < < CD

5 < a4 . OPMBI KOHTPOJIS

= ] ¥ .

s = S =

o o <

R = o

[K-1 + + + KontponwsHas pabora, Koncnekr

camonoarorosku, CobecemoBa-
Hue, BricTynnenue (nokiian) Ha
3ansaTuH, PacueTnas pabora, Tect
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I1K-3 +

KonTponsnas pabora, Koncrekr
camornoarorosku, Cobecenona-
Hue, BeicTymienue (nokiman) Ha
3aHATHH, PacueTHas pabora, Tect

6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHU3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl

He npenycmorpeno PVYII.

8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)

HaunmeHnoBaHMe MpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
Tabmuia 8.1 — HauMeHOBaHUE MPaKTUYCCKUX 3aHATHIA (CEMHUHAPOB)

8 Y =
I -
3 s 5
Z > 5
HasBanus pasnenos HanmMeHnoBaHMe MpakTUUECKUX 3aHATUN (CEMHHAPOB) - =5
S 5 £
S8 S
& o 2
= S
6 cemecTp
1 DTamnbl 1 acreKThb 3HAaKOMCTBO ¢ HHTEp(EHCOM 1 OCHOBHBIMU BO3-MOXK- 2 [K-1, TIK-
npoektuposanus POC, HocTsIMM cucteM npoektupoBanust AWRDE n 3
OXBaTbIBacMbI€ LabVIEW. 3ananue — coOpaTh MPOCTYIO CXEMY B
coBpeMeHHsiMu CAIIP,u | AWRDE
UX UHT WSl B €IUHBIMN
cerpan CA Htoro 2
LUKJI TPOCKTUPOBAHUS
2 OCHOBHEBIE AHanUTUYECKUE MOJICNIN. 3aJlaHUE — PAaCCUUTATh B CU- 4 TIK-1, IIK-
pasHoBuaHOCTH Mozienel | creme MathCAD uMnynnbCHbIE IEPEXOAHBIE U YACTOT- 3
anemenToB POC HbIC XapaKTEPUCTUKU MPOCTEUIIICH 1enu
Mopenu B BUIE DKBUBAJIEHTHLIX CXEM. 3aJaHUE — UC- 2
CJIEI0BATh BIMSHUE PA3IMYHBIX IAPAMETPOB YKBUBA-
JIEHTHOM CXEMBbI Ha pe3yJIbTaThl MOAEIU-POBAHUS
Tabmuunsie monenu. KontponbpHas padora mo nep- 2
BBIM JIBYM pa3jieiaM JUCIUILTAHBI
Hroro 8
3 MeToJibl CUMYJIALIUN CumyIsanus TUHEUHBIX LENE ¢ UCIIOJIb30BAHUEM 2 TIK-1, IIK-
UIEKTPUUECKUX LIENEH U | IPOCTBIX AHAJTUTHUECKUX MOJIENIeH. 3ajaHue — Ucclie- 3
CTPYKTYp JI0BaTh 3aBUCHUMOCTh Kaue€CTBa MOJEIUPOBAHUS OT Ia-
paMETPOB CUMYJIATOPA
CumyIsanus HETMHEWMHBIX Leneld METOA0M rapMo- 4
HU4eckoro 6ananca. KonrponbsHas paborta o TpeThe-
MY pa3zaeiy AUCLUILUIHHBI
Hroro
4 Cunre3 n ontumuzanus | OgHo- u MHOTOKpuTepHranbHblid cuate3 POC B CAIIP TIK-1, IIK-
anekTpuueckux 1eneit 1 | AWRDE 3
CTPYKTYP CrpykrypHhblii cuntes cxeM B CAIIP AWRDE. 4
KontponpHas paboTta 1o yeTBEpTOMY paseiny AUCLHU-
TJTUHBI
Hroro
5 PacuetHo- [IpuMeHeHne aBTOMAaTU3UPOBAHHBIX U3MEPUTEIBHBIX [IK-1, IIK-
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JKCIEpUMEHTAIbHbIE CUCTEM JIJIsl SKCTPaKIMU apaMeTpOB MOJIENEH duie- 3
METOJIbI MPOEKTUPOBAHUS. | MEHTOB
WuTerpupoBanHbie

pup Hroro 2
CHUCTEMBI MOJICITMPOBAHUS
Y U3MEPEHUI
Hroro 3a cemectp 24

9. CamocTrosiTesqibHasi padoTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIINY TPE/ICTABIICHBI B

tabmure 9.1.
Tabmua 9.1 — Buasl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
3 =
T
Bunapr camocTosTensHOM & > O
Haspanwus paznenon z &5 DopMbI KOHTPOJIS
paboTEI L s 2
S g8 =
> =3
o =
~ S
6 cemecTp
1 DTamnb! 1 acneKThbI IToaroroBka K npaxkTuye- 2 |IIK-1, KoHcnekt camonoaroros-
npoektupoBanus POC, CKHUM 3aHSATUSIM, CEMHHA- I1K-3 ku, CobecenoBanue, TecT
OXBAaThIBAEMbIC pam
cospemerHEIME CALIP, ¥ TIpopaGoTka JTeKIHOHHOTO 2
MX MHTErPALUA B CIUHBIA |\ o puaa
LUKJ TPOEKTUPOBAHUS
Hroro
2 OcHOBHBIE [ToaroroBka k mpakTuue- IK-1, KontponsHas pabdora,
Pa3HOBUHOCTH MOJIETIEH | CKMM 3aHSTUSAM, CEMUHA- TIK-3 Tect
anemenToB POC pam
[TpopaboTka TeKIHOHHOTO 2
MaTepuana
[ToaroroBka K KOHTPOJIb- 4
HBIM paboTam
HUtoro 8
3 MeToibl CUMYJIAIUN [ToaroroBka Kk mpakTuye- 2 TIK-1, KoHcnexT caMmonoaroros-
AJEKTPUYECKUX LIENEH U | CKMM 3aHSITUSM, CEMUHA- IIK-3 ku, KonTponwsHas pabora,
CTPYKTYp pam CobecenoBanme, TecT
[TpopaboTka JIEKITMOHHOTO 2
Marepuaia
[ToaroroBka Kk KOHTPOJIIb- 4
HBIM paboTam
Hroro 8
4 Cunre3 u ontummzanus | [logroroBka k mpaxkTuye- 2 IIK-1, Kontponsnas padora, Co-
AJIEKTPUYECKUX LIETIEH U | CKUM 3aHSATUSAM, CEMUHA- TIK-3 OecenoBanue, Tect
CTPYKTYp pam
[TpopaboTka TeKIHOHHOTO 2
MaTepuana
[ToaroroBka K KOHTPOJIb- 4
HBIM paboTam
HUtoro 8
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5 PacuetHO- [ToaroroBka kK mpakTuue- 2 TIK-1, CobOecenoBanue, Tect

JKCIIEPUMEHTAJIbHBIE CKHUM 3aHATHUSIM, CEMUHA- [K-3
METO/Ibl IPOEKTUPOBAHUS. | PaM
HMuTerprpoBaHHbI

CTPHPOBAHHBIC [IpopaboTka JIEKIIMOHHOTO 2
CHCTEMBI MOLENMPOBAHUA |\ o epuana
Y U3MEepeHui

Hroro 4

Hroro 3a cemectp 32
Hroro 32

10. KypcoBoii npoekT / kypcoBasi padota
He npenycmorpeno PYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU yCIIeBaeMOCTH 00y4aroumuxcst

11.1. banjabHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — baniapHble OLIGHKH TSI JIEMEHTOB KOHTPOJISI

N . MaxkcuManbHbI
N MakcumanbHbIN MaxkcuManbHBIN
DneMeHThl y4eOHOM 0aJut 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ |  Oam 3a nepuoa
JeSITeIbHOCTH mexay 2KT u Ha CEMECTp
Havana ceMectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
6 cemecTp
BricTyruienne (okaam) Ha 10 10
3aHATAU
KonTponbhas pabota 10 10 10 30
Pacuernas pabota 10 10 5 25
CobecenoBanue 10 10 5 25
Tect 10 10
Hrtoro makcumyM 3a nepu- 30 40 30 100
on
Hapacrarommm ntorom 30 70 100 100

11.2. Ilepecyer 0a/1710B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabuune 11.2.
Tabmuua 11.2 — [IepecueT 06ayuI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH

banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka

> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5

Ot 70% no 89% ot makcumanbHO#M cymmbl OanioB Ha Aaty KT

Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha aaty KT

oW

< 60% ot MakcuManbHOU cyMMBbI 6astoB Ha gaty KT

11.3. IlepecyeT cymMMBbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMbl OaJIJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIIEHKY INpEJICTaBleH B TabJHIe
11.3.
Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Urorosas cymma 0asios,
Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4YHO) (3aYTEHO) 90 - 100 A (0oTH4HO)
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85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TEHO) 75 - 84 C (xoporo)
70 - 74 D( )
TOBJIETBOPUTEIHHO
3 Y ) 65 - 69 ¥ P
TOBJICTBOPUTEIHHO) (3a4TEHO
Y P 60 - 64 E (nmocpenctBeHHo)
2 (HEYROBIICTBOPHTENLHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O0ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. OcHOBBI aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS PAMODIEKTPOHHBIX YCTPOMCTB (4acTh 1)
[DnexTpoHHbIid pecype]: Yuebnoe mocodbue / KomorpmoB B. A. — 2012. 120 c. - Pexum mocryna:
https://edu.tusur.ru/training/publications/1390 (mata o6pamenwus: 09.07.2018).
2. OcCHOBBI aBTOMAaTU3MPOBAHHOI'O IPOEKTUPOBAHUS PaJAUONIEKTPOHHBIX YCTPOMCTB (YacTh 2)
[OnekTponHbIil pecype]: YuedHoe mocobue / KomorpusoB B. A. — 2012. 132 c¢. - Pexum nocrymna:
https://edu.tusur.ru/training/publications/1391 (mata obpamenus: 09.07.2018).

12.2. lonosiHUTeIbHAS JIUTEPATYpPa
1. KomnbrotepHoe mMozaenupoBanue mnpoueccoB B POC [DnexTponHslil pecypc]: YuebHoe moco-
oue / M. H. PomanoBckuii - 2016. 101 c. - Pexxum moctyma: https://edu.tusur.ru/publications/5916 (mara
obpamenus: 09.07.2018).

12.3. YueOHO-MeTOAHYECKHE ITOCOOUS

12.3.1. Obs3aTenbHbIC y4eOHO-MeTOAMYECKHE TOCOOHS

1. OCHOBBI KOMITBIOTEPHOTO MPOEKTHPOBAHUS U MOJCITHPOBAHUS PAIHOAIICKTPOHHBIX CPEICTB
[DnexTpoHHsIii pecypc]: YueOHo-meronuueckoe nmocobue / Kpaceko A. C. — 2012. 64 c. - Pexxum nocty-
na: https://edu.tusur.ru/training/publications/1030 (nata oopamenus: 09.07.2018).

2. OCHOBBI KOMIIBIOTEPHOTO MPOEKTHUPOBAHUS U MOJAEIMPOBAHUS PATMOAICKTPOHHBIX CPEACTB
[DnmexkTpoHHBIN pecypc]: YueOHO-MEeToAnYecKoe MOCo0re K MPAKTHUYECKUM 3aHSATHUAM W OpTraHU3aIluu
caMOCTOsITeNNbHOM pabotel mo kypcy / Tucnenxko B. WM. — 2011. 22 c¢. - Pexum pgocryna:
https://edu.tusur.ru/training/publications/2119 (gara oo6pamenus: 09.07.2018).

3. OCHOBBI MPOEKTHPOBAHUS 3JEKTPOHHBIX CPEICTB [DNEKTPOHHBIA pecypc]: Meroauueckue
yKa3aHUs K MPAaKTUYECKUM, JJaOOPATOPHBIM 3aHATUSAM U CaMOCTOSTENIbHOI pabore / YepHbliieB A. A. -
2012. 71 c. - Pexxum noctyna: http://edu.tusur.ru/publications/2814 (zara obpamenus: 09.07.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-MeTOIMYEeCKUE MaTepHallbl sl CAaMOCTOSTENLHOM M ayAUuTOPHOM paboThl 00ydaroImuxcs
U3 YHCIIa JIUI ¢ OTPAHHYECHHBIMHA BO3MOYKHOCTSIMH 3JIOPOBBSI M WHBAIHJIOB MPEAOCTABISAIOTCS B (PopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS HH(POPMAITHIH.

Jlis1 U1 ¢ HApPYIIeHUSIMU 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM MIPUPTOM.

JLJis1 1ML ¢ HAPYIIEeHUSIMHU CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JlJist I ¢ HAPYIIEHUSIMU OTIOPHO-ABUIaTeILHOTO anmnapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

12.4. IlpodeccuoHanbHbIe 6a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

1. Tlpu BBIMOJHEHUM 3aJaHHI BO3MOXHO HCIIOJIb30BAHHE CICAYIOMINX HH()OPMAIMOHHO-CIIPa-
BOYHBIX cucTeM: http://www.eurointech.ru/education/selftraining/awr mwo/ (Ypoku 1 HAYMHAOIMINX /
EBpouHTEX - penieHus st IPOU3BOICTBA 3JEKTPOHHUKH )

CornacoBaHa Ha noprane Ne 38676 10



2. http://www.awrcorp.com/ru (Caiit komnanuu AWR — npennpusatus mo pa3paboTke Mmpo-
TPaMMHBIX MTPOAYKTOB, MPETHA3HAYCHHBIX Il 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 00ecneuyeHue JTUCIUILJIMHBI U TPedyeMoe MPorpaMMHoe
ob0ecreueHue

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

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U POrPAMMHOe o0ecrneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus! 3aHSATUH JICKITMOHHOTO TUTIA, TPYIIIOBBIX M MHIWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI U MPOMEKYTOYHOW aTTECTAI[UU HCITONIB3YeTCs yueOHas ayTUuTOPHUS ¢ KOJTMYECTBOM TI0-
CaJIOYHBIX MeCT He MeHee 22-24, 000opyIoBaHHAs JOCKOW M CTaHAApTHOH ydueOHOI mebenbro. MMmeroTes
JIEMOHCTPAIIMOHHOE 000PYIOBAaHUE U YU4€OHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU 10 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOE U NIPOrPAMMHOe o0ecnedyeHue JAJisi NPAKTHYECKUX 3aHATHil
VYuebHast maboparopus "KoMnbroTepHON paarodIeKTPOHUKH "
yueOHas ayuTOpHsl 171l IPOBEACHUSI 3aHATHI MPAaKTUYECKOrO TUTA, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHITHUH JJAOOPATOPHOTO THUTIA
634034, Tomckas obnacte, T. Tomck, Bepmununa ynuna, 1. 47, 412 ayn.
Onucanune uMeroIerocs 000py10BaHUs:
- locka MarHUTHO-MapKepHasi;
- Kommnsrotep Core 2 (11 mt.);
- TeneBuzop Samsung;
- Kommutekt crienmanusupoBanHoi yueOHOW MebOenu;
- PaGouee mecto npenogaBares.
[IporpamMmmMHoe obecnieueHue:
- 7-Zip
— AWR Design Environment
— Adobe Acrobat Reader
— Google Chrome
— LibreOffice
— Microsoft Windows 8 u Hmxe
— National Instruments LabVIEW
— PTC Mathcadl3, 14

13.1.3. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
st camocTosTeNbHOM pabOThl HCIONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimanna ynuia, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast Mme0erb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOJKIIOUYEHbI K ceTh «/HTepHeT» U 00ecrneynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(bopMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[TepeyeHp MpOrpaMMHOTO OOECTICUCHUSI:
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- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOOecredeHre TUCUMIIIMHBI JIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMaIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hOopMax, MOOUILHOM CUCTEMBI IIPENoiaBaHus 11 00y4JaroIXcs
C MHBAJIHMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHHEeM cllyxa, 000pylIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4eOHBIX ayAUTOPHAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJIaif/la Ha 3KpaHe) MPU MOMOIIY BUCOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0Oy4YaIOLIMMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO almapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIMU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (hopMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIIETCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3aganus
1. Kakne Momeny HEMMHEHHBIX JIEMEHTOB Ha3bIBAIOT O€3BIHEPIIMOHHBIMU ?
a) Monenu, mpeacTaBisomye 00beKT B BHJIE YEPHOTO SITHKA
6) Mozenu, npuMeHeHNe KOTOPbIX HUYEM HEOIPaHUYEHHO
B) Monenu, npereOperaroiye peakTUBHBIM HAKOIUICHHEM YHEPTHH B 2JIEMEHTE
r) Monenu Ha ocHOBe nuddepeHITnaTbHBIX YpaBHEHUH KOHEUHOTO MOPSIKA

2. lns kakux 00beKTOB cipaBeminBa hopmyna u(t) = h(t)*x(t) (mpeobpazoBanue curHama 0ObEK-
TOM U(t) MOXXHO BBIUMCIIHTH KaK CBEPTKY UMITYyJIbCHON XapaKTepUCTHUKU 00BhekTa h(t) ¢ BXOTHBIM CHUTHA-
oM x(t))?

a)JIuHeiHbIe AIEeMEHTHI

0) JIroOb1e OOBEKTHI

B) ToNBbKO ABYXIIONIOCHBIE DIIEMEHTHI

r) Henuneiinbie 3eMeHTHI

3. OT 4ero 3aBUCUT EMKOCTh p-n mepexoaa?
a) uddy3nonHoi eMKOCTH

0) dnddy3rnonnoii u 6apbepHOI EMKOCTH
B) baprepHoii emxocTu

T) p-n nepexo He 001a1aeT EMKOCThIO

4. Yto omuckiBaeT Mojienb Joepca-Momna?
a) Bapukan

0) duon

B) Tpan3ucrop
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r) Gunetp

5. Jlns peleHus Kakux ypaBHEHUH UCIOb3YIOT MeTo HeroToHa?
a) HenmmueHbIx

6) OOBIKHOBEHHBIX TU(PepeHITHATHHBIX

B) JluddepeHnnanbHbIX B YaCTHBIX MMPOU3BOAHBIX

r) JIuHelHbIx

6. K BbIXOJHBIM ITapaMeTpaM YCUJIUTENS OTHOCSTCS. ..
a) [TapameTpsl TpaH3uCTOPOB

6) ConpoTuBieHNE PE3UCTOPa B KOJIJIEKTOPHOM LETH
B) Koo dunuent ycunenus

r) Emxocts Harpysku

7. Kakoe BbICKa3bIBaHUE HanbO0JIee TOUHO OTIPEEIISeT MOHATHE «KMOJEIb)?
a) HavanwpHbIil 3aMbIicen Oyaymiero oObeKTa

0) Touynast Konusi OpUrHHaIa

B) OpurnHas B MUHHATIOPE

r) O6pa3 opuruHana ¢ Haubosee NPUCYIIUMH CBOMCTBaMHU

8. KakoB npaBuIbHBIN NOPSAJOK AEHCTBUI IPU MAaTEMaTUYECKOM ONUCAHUU CUCTEMBI C TIOMOILBIO
COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEICTB?

a) OnucaHue aprymMeHra - onucanue (pyHKIHH - OMMcaHue MOCTOSHHBIX

0) Onncanue GyHKIUHN - ONMMMCAHKUE TIOCTOSHHBIX - OIMMMCAaHUE apTyMEeHTa

B) Onucanue GyHKIUH - ONMMCAaHUE apryMEHTa - ONTUCAHUE TTOCTOSTHHBIX

r) Onrcanne MOCTOSHHBIX - ONMCAHUE apTyYMEHTA - ONMcaHue (QyHKIUN

9. UTo Ha3bIBAIOT KPAECBBIMU YCIOBUSIMH JIJII CUCTEMBI YPABHEHUI MaTEMaTUYECKOW MO ?

a) YcnoBus, HanmaraeMble Ha (DyHKIIHUIO.

0) YcioBus, HalaraeMble Ha TIPOU3BOIHBIC HCKOMOM (DYHKITHH.

B) YCIIOBHS U1 OTPaHUYEHUS KOJIMYECTBA MTapaMeTpoB (PyHKIIUU

r) YcinoBusi, HakJIaJpIBa€Mble Ha TPaHUIIE UCCIIeTyeMOoi 00JacTH U B HayaJlbHbIII MOMEHT BpeMe-
HH.

10. Yto Takoe npoeKkTupoBaHue?

a) [Ipomecc cozmanus B 3aIaHHBIX YCIOBHIX ONMMCAHUS HECYIIECTBYIONIETO 00bEKTa Ha 0asze mep-
BUYHOW ONHCAHUA.

0) IlepBoHavyanbHOE ONMCaHUE 0OBEKTA MPOCKTUPOBAHMUS.

B) Co3nanue (GyHKIIMOHATHHOTO MakeTa 0e3 yuera pe3ynbTaToB MEPBHYHOTO MOICITUPOBAHHUS

r) [Ipoiecc mpeoOpa3zoBaHUsE HCXOJHOTO ONMUCAHKS 00BEKTa B KOHEUHOE OMMCAHNE Ha OCHOBE BBI-
MOJTHEHUS KOMILIEKca paboT UCCIIeI0BATEIhCKOT0, PACUETHOTO U KOHCTPYKTOPCKOTO XapaKkTepa.

11. CymiHOCTh KOMIIBIOTEPHOIO MOAEIUPOBAHUS CUCTEMBI 3aKJIF04AETCs

a) B cozmanny KOMMIbIOTEPHOM MporpaMMbl (TTakeTa MporpamMM), ONMKMCHIBAIONICH MOBEICHUE dJIe-
MEHTOB CHUCTEMBI B Ipolecce ee¢ (YyHKIMOHUPOBAHMS, C YUETOM HMX B3aUMOACHUCTBHS MEXIy co00i ¢
BHEIIHEH cpeioil, a Tak e Cepuy BIYUCIUTEIbHBIX SKCIIEPUMEHTOB.

0) B co3maHnM MHTEPAaKTUBHOIO CIIMCKA PACUYETHHIX MAapaMETPOB CHCTEMBI, C BOBMOXHOCTBIO MX
M3MEHEHUs JJi1 HaOMIoeHUs] M3MEHEHHUI COCTOSHUS CUCTEMbl B 3aBHCHUMOCTH OT TOBEICHHS TE€X WU
MHBIX TIApaMETPOB, a TAK K€ CO3JaHUU KOMITBIOTEPHOW aHWMAIIMX TTOBEICHUS CUCTEMBI C YYETOM peab-
HBIX COCTOSTHU.

B) Co3aHue CUCTEeMbl MaTeMaTHYECKUX YPAaBHEHHM, ISl pacyeTa pe3yabprara (PyHKIMOHUPOBAHUS
CUCTEMBI

r) B co3maHuy KOMIBIOTEPHON aHMMAIMKM WM CXEMBbI, YUYUTHIBAIOIIEH rabapuThl CUCTEMBI U €€
OCHOBHBIE TMHAMUYECKUE U CTATUYECKUE XaPAKTEPUCTHKH.
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12. Moznenb JoKHA yYUTHIBaTh HanOoJIee CYIIECTBEHHbIE CTOPOHBI UCCIIEyeMOro 00beKTa U OT-
pa’kaTh €ro CBOMCTBA C MIPUEMIIEMOM TOUHOCTHIO. DTO OILIPENEIECHHUE ..

a) [IpuHIMIA CUCTEMHOCTH

0) [IpuHIMITa aAeKBaTHOCTH

B) [IpuHIIMTIa yIIpOIeHHOCTH

r) [IpuHnuna ycroiunBocTu

13. Yto Takoe napaMeTpsl CUCTEMBI?

a) BenuunHbl, XxapakTepu3yrolue SHEPreTHueckoe ik HHGHOPMAIMOHHOE HAIMlOJHEHUE JJIEMEHTa
WJIU TIOJICUCTEMBI.

6) CBoiicTBa DJIEMEHTOB OOBEKTA.

B) Bennuunbl, KOTOpbIE BbIpAXKatOT CBOMCTBA CUCTEMBI WJIM €€ YaCTH, UM OKPYXKaIOLEeH Cpe/ibl.

r) Het npaBuibHOTO OTBETA.

14. JIns wero B Mojaenu Tpan3uctopa ['ymmens-Ilyna mexay 6a30ii 1 KOJIJIEKTOPOM BKJIIOUEH HE-
JTUHENUHBIN UICTOYHHUK TOKA?

a) OnuceIBaeT paboTy TPAH3UCTOPA B PEKUME HACBHIIIICHUS

6) Onpenensier KpyTH3HY TPaH3UCTOpPA

B) Onpezenser BEIXOAHYIO TPOBOJAUMOCTh TPAH3UCTOpA

r') YYUTBIBaE€T €eMKOCTH MEPEX0/I0B 0a3a-dMUTTEp U 0a3a-KOJUIEKTOP

15. besbiHepHOHHAas MoAenb aAuona omuckiBaeTcs dopmynoit i(u)=IS[exp(q*U/NkT)-1] . Yto
o3Haydaet mapametp IS ?

a) MakcuMasabHO IOMyCTUMBINA TOK B MIPSIMOM CMEIICHUH

0) Tok mroma npu HANPSHDKEHUH OTKPBITHS

B) OOpaTHBII TOK HACHIIICHHSI

r) Tok cToka

16. Kakoit 3 MeTo10B pacuera Iernei 1Mo moCTOSHHOMY TOKY He MPUMEHsIET 3akoHOB Kupxroda:
a) Metoj HeTTOCPEICTBEHHOTO IpUMEHEeHus 3akoHOB Kupxroda

6) MeTon KOHTYPHBIX TOKOB

B) MeTo/1 y31I0BBIX TOTEHITUAIOB

r) UTtepaninoHHBIN METO

17. Kakoil MeTon UCoNb3yeTcs AJIsl CAMYJISLIMU HETUHEUHBIX CXeM?
a) Meron rapmoHn4ecKoro Oananca

0) MeTton MOKOOPAUHATHOTO CITyCKa

B) Meton TarapunoBa

r) MeToa KOMIUIEKCHBIX aMILUTUTY/T

18. CymHOCTh Kakoro Metofa GopMyJIMpyeTcs Tak: cXxema pa3OuBaeTCs Ha JABE MOJCXEMBI — JIM-
HeiHyI0 (MHEpPIIMOHHYIO) U HeIMHEeHHyIo. JInHeliHas cxema aHaTM3UPyeTCsl B YaCTOTHOM 001acTH, HeNu-
HeiHasi — BO BpeMeHHOM. Eciin pe3ynbTaThl HE COBNAAIOT, BBIMOJIHIETCS UTEPALIMOHHBIN TOBTOpP aHAJIN3a

a) Metox pemieHust HEMMHEWHBIX AU(ddepeHnanbHbIX ypaBHEHUH B pa3HOCTHOM (Gopme pexyp-
CHBHO BO BPEMEHHOH 001acTH

0) MeTox rapMOHHUYECKOro Oaanca

B) Meton Hrrotona-Padcona

r) MeToa KOMIIJIEKCHBIX aMILIUTY/L

19. Yto Takoe napaMeTpuUuECKHil CUHTE3?

a) OmnpeneneHue AMana3oHOB 3HAYEHUH BapbUPYEMBIX ApaMETPOB, BBIXOJ 32 KOTOpBIE B MpoLEC-
c€ ONTHMU3ALINH 3aMPEIaeTCs

6) IIpouecc co3nanus MPUHIUNIHNAIBHON CXEMBI € 33JaHHBIM KOJIMYECTBOM I1apAMETPOB
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B) ABTOMAaTU3MPOBAHHBIN MM aBTOMAaTHUECKUHM CUHTE3 CTPYKTYPHON WM MPUHIMIIHAIBHON CXe-
MBI LIETIN WIH yCTPOMCTBA

r') ABTOMaTH3HPOBAHHBIA MM aBTOMAaTHYECKUN BHIOOP MapaMeTpOB LEMH, 00ECTIEUUBAIOLINX BbI-
MOJIHCHUE TEXHUYCCKUX TPeOOBaHM K HEM

20. ABTOMAaTH3MPOBAHHBIN CHHTE3 KaKMX IeNel AoCTyneH Ha JaHHblii MoMeHT B AWR Design
Environment ?

a) JIunwmii 3aaepKKH

6) KBagpaTypHBIX MOIYIATOPOB U IEMOIYIISTOPOB

B) Ycmurenein

r) JINHEHHBIX YaCTOTHBIX (PUIBTPOB M COTNACYIONIMX LIETICH

14.1.2. TemsbI JOKI210B
Monenu TUHESHHEIX 3JIEMSHTOB
Mojenu HeJTMHEHHBIX 2JIEMEHTOB
Metonpl cumyssinmn neneit B CAITP
Meronpl onTuMu3zanuu xapakrepuctuk POC

14.1.3. Bonipocsl Ha co0eceoBaHmne
Ocobennoctu cumynanuu POC Ha ypoBHE CTpYKTYypHBIX cxeM. [loHble MoJenn 4eThIpexInotoc-
HBIX AJIEMEHTOB. BO3MOXKHOCTH 10 aHanu3y pacnupeaeneHHbx cTpykTyp B AWR DE. Kiaccudukanus cu-
MyJIITOpOB. CHUMYIISILIMS [TEPEXOIHBIX POLIECCOB B HENMHENHBIX LensaX. HeanHelnple CUMYIITOPBI U UX
MpUMEHEeHHEe. MeTo/l MHOTOCUTHAIILHOTO TapMOHUYECKOro OanaHca.

14.1.4. Bonnpocbl Ha caMONIOATOTOBKY
CuMysIus TMHENHBIX HEenel ¢ UCII0JIb30BAHUEM MPOCTHIX AHATUTUYECKUX MOJAECIIEH.
Cumynanus HeMUHEWHBIX 1IeTIel METOJJOM rapMOHUYECKOro OanaHca.
CrpykrypHbiii cunate3 cxem B CAIIP AWRDE
[TporpamMupoBaHue THOKHUX CPEJICTB U3MEpeHus ¢ npuMeneHrneM LabVIEW.

14.1.5. TeMmbl KOHTPOJILHBIX padoT

KontponpHas padota Nel

Bompoc 1

1. OcobennocTr cumyssiiuu POC Ha ypoBHE CTPYKTYPHBIX CXEM.

2. Bo3MOXXHOCTH 110 aHalu3y pacnpeieneHnbix cTpykrtyp B AWR DE.

Bomnpoc 2

3. JIByXIIOJIFOCHBIE JINHEHHBIE AIEMEHTBI U X MOJIEIIH.

4. Mogenu 4eThIpeXMNOIOCHBIX 3JIEMEHTOB JJI UCIIOIb30BaHUsI HA YPOBHE MOJEINPOBAHUS CTPYK-
TYPHBIX CXEM.

Bomnpoc 3

5. IlomHbIE MOAEIIH YETHIPEXTIOIFOCHBIX 3JIEMEHTOB.

6. be3piHEpIIMOHHAS HETMHEHAS MOJIEb JUO/A.

Bompoc 4

7. HenuHeliHble MOJENIN PEAKTUBHBIX JIEMEHTOB.

8. HennHeltHO-nHEpLIMOHHAS MOAEIb AUO/A.

Bomnpoc 5

9. Ilpocreiimas 6e3bIHEPLNOHHASI HETMHENHASI MO/IEb TPAH3UCTOPA.

10. HenuHeitHO-MHEpIIMOHHAS MOJIETh TpaH3ucTOpa Doepca-Mora.

Bompoc 6

11. Monens 6unomnsipaoro Tpanzuctopa I'ymmens-ITyna.

12. HenuneitHo-uHepunonHas Mojens tpanzucropa JFET.

KontponpHas padota Ne2

Bompoc 1

1. Kimaccudukanusi CHMyiIsiTOPOB.

2. HenuneliHble cCUMYIISTOPBI U UX IPUMEHEHHUE.

Bomnpoc 2

1. Cumynsius TMHEHHBIX LETel M0 TOCTOSHHOMY TOKY.
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2. Cumynsanus TMHEWHBIX LENEH ¢ yueTOM PeakKTUBHOCTH.

Bomnpoc 3

1. Knaccudukanys HeMMHEHHBIX CUMYISTOPOB.

2. Cumynsuysi HETMHEHHBIX LENe MO MOCTOSHHOMY TOKY.

Bompoc 4

1. Cumynsiiys nepexoIHbIX MPOLECCOB B HETMHEUHBIX LETISIX.

2. CX0oAMMOCTb QJITOPUTMOB HETMHEWHON CUMYIILIUY.

Bomnpoc 5

1. Meroza rapMoHUYECKOro OaaHca.

2. Meron MHOTOCUTHAILHOTO TAPMOHHYECKOT0 OataHca.

KonTposnpnas padora Ne3

Bomnpoc 1

1. Pa3HOBHHOCTH CHUHTE3A LIETIEH.

2. Yto HeoOX0AUMO 3a/1aTh, YTOOBI ONIPENEIIUTH 3a/1a1y aBTOMAaTU3MPOBAHHOTO apaMEeTPUIECKOro
cuHTe3a?

3. Kak MoxHO chopMHpOBaTh €M ONITUMHU3AITAN?

4. Oco0GeHHOCTH 3aJ]aHNs BapbUPYEMbIX TApaMETPOB.

Bomnpoc 2

5. UTo Takoe rpaHUYHBIC YCIOBUS ONTUMM3ALINN M KAKOBBI 0COOEHHOCTH UX BBIOOpA?

6. OCHOBHBIE ONTUMU3ALMOHHBIE AIITOPUTMBI U UX OCOOCHHOCTH.

7. ABTOMAaTU3MPOBAHHBIN CTPYKTYpPHBIM CUHTE3 KaKuX LEMNEl Ha HACTOALMI MOMEHT pPEealu30BaH
B AWRDE?

8. OcHOBHbIE Pa3sHOBUAHOCTH (DUIBTPOB, JOCTYIHBIC Ui aBTOMAaTHU3HMPOBAHHOTO CTPYKTYPHOTO
cunte3a B AWRDE.

Bompoc 3

9. AnropuT™M aBTOMaTU3UPOBAHHOTO CTPYKTYPHOTO CUHTE3a (PUIBTPOB.

10. [IpeobpazoBaHue YaCTOTHI IPH CUHTE3€ (PUIBTPOB: YTO BBIMOIHSACTCS HA 3TOM ATarie?

11. Ha xakoii anemeHTHOM 0a3e MOXeT ObITh cuHTe3upoBaH Gunbtp B AWRDE?

12. OcoGeHHOCTH cHUHTE3a (PUIBTPOB Ha paclpeieIEHHBIX AIEMEHTAaX.

Bonpoc 4

13. OcHOBHBIEC HCXOAHBIEC TAPAMETPHI IS pacueTa pUiIbTpa.

14. O6mwme moaXoIbl K CHHTE3Y COTIACYIOITUX IIETICH.

15. Yto HyXHO 3a7aTh, YTOOBI ONPEACIUTH 33Ja4yy aBTOMAaTU3UPOBAHHOTO CHHTE3a COTMIACyIOIei
nenu?

14.1.6. Tembl pacuyeTHBIX padoT
Cobpatp npoctyto cxemy B AWRDE.
Paccuutath B cucteme MathCAD umnynbCHBIE TIEPEXOAHBIC U YaCTOTHBIC XapaKTEPUCTUKU TMPO-
CTEUILIEH LEenH.
HccenenoBare 3aBUCMMOCTD Ka4€CTBA MOJIEIMPOBAHMS OT IAPAMETPOB CUMYJIATOPA.
[TapameTprU4YEeCKU CUHTE3UPOBATH CXEMY IO 3aJaHHOMY KPUTEPHUIO.

14.1.7. 3auér
YcrioBueM MmomydeHus 3a4eTa SBISETCsS CEMECTPOBBIA PEUTHHT cTy/eHTa He MeHee 60 0ailioB.

14.1.8. MeToauvecKkue peKoMeHaluu

OO0bEéM 4YacoB, MPETyCMOTPEHHBIX YUYEOHBIM IUTAHOM ISl U3YYEHUS JIUCHUUILTAHBI, TO3BOJISIET
OCBETUTh TOJIbKO HamOoJiee Ba)KHbIE MOMEHTBI W PACKPBITh 0a30BbIC TMOHATHS IMPH UYTCHUH JICKIUH.
[ToaToMy mpu peanu3anuy MporpaMMbl CTYIAEHTHI JODKHBI paboTaTh CaMOCTOSITENLHO KaK IIPH MOBTOpE-
HUU JICKITMOHHOTO MaTepualia, TaK M MPH MOATOTOBKE K JJA0OPATOPHBIM M MPAKTUYECKUM 3aHATHAM. J1Jis
O6€CH€‘~ICHI/I$I 3(1)(1)€KTI/IBHOFO yCBOGHI/IH CTYI[CHTaMI/I MaTepI/IaJIOB JOUCIHUITIIINHBI H€O6XOI[I/IMO Ha HepBOM
3aHATUH ITO3HAKOMHUTH UX C OCHOBHBIMH TIOJIOKEHUSMH U TpeOOBaHUSAMHU paboyvell TPOrpaMMBbl, C MOJIe-
JKalluMu I/I3yquI/IIO TEMaMH, CIIMCKOM OCHOBHOI71 158 IIOHOHHHTGHBHOﬁ JII/ITepaTypI)I, C TIOJIOKCHUAMHU
OAJIITEHO-PEUTUHTOBOM CHCTEMBI OIICHKH ycrieBaeMocTH. Ha jexkumsx HeoOXoauMo oOpaimiaTh BHUMAaHHE
Ha 0COOEHHOCTH MPUMEHEHHUSI pacCCMAaTPUBAEMOIr0 MaTepualia B MOCIEIYIONIUX Kypcax, a Takxke B Oymy-
et mpodeCCHOHATBHON JeATeIbHOCTH. {71 yBenTndYeHUsT 3aMHTEPECOBAHHOCTH M TTOBBIIICHHS KOMIIE-
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TEHIMIA CTYJCHTOB CJIEIyeT B yUeOHOM IpOIecCce MPUMEHATh HHTEPAKTUBHBIE METOBI O0YUEHUSI.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOTOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX YKa3aH B Tabmule 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOIISL M OLICHKH
o0yJaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TGCTBI, IIUCHbMCHHBIC CAMOCTOATCIBbHBIC

C napyueHusMu
paboThl, BOIIPOCHI K 3a4eTy,

HpeI/IMyI_I_[eCTBeHHO INMCbMCHHAasA

ciryxa IIpOBEpKa
yx KOHTPOJIbHBIE PA0OTHI DOBEp
C mapymenusmu | CobeceoBaHme 1Mo BOIpocam K 3aueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa
3peHus OIIPOC 10 TEPMUHAM (MHOUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJIBHOTO CaMOCTOsITENIbHbIE PaOOTHI, BOIPOCHI K METOAAMHU
anrmapara 3a4yery
C orpannuenusmMu 1o | TecTbl, TMCbMEHHBIE CAMOCTOSATEIbHbIE [IpenmyIiecTBEHHO POBEPKA
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJAMH UCXOJIS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJbHBIE Pa0OTHI, YCTHBIE OTBETHI | OOYUYaIOIIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeToauueckue peKoMeHAAIMH M0 OLEeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymHast (hopMma Mpe0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, 8 IMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPIONIEPEBOA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKMX 00ydaromuxcs MperycMaTpuBaeTcs JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

- MUCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- IIPEJICTaBICHNE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs pe3yIbTATOB OOYYEHMS JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JIJ1s1 I ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.

J1s1 1ML ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

[Tpu HEOOXOMUMOCTH AT JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IIpOLIe-
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Jypa OLIEHUBAHUS PE3YILTATOB O0YUICHHSI MOXKET POBOIUTHCS B HECKOIBKO 3TAIIOB.
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