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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 JUCUMILIUHAME, (POPMUPYIOLUIMMH HadalbHblE 3HAHUS, ABISIIOTCS: Jluckper-
Hasi mMareMaTuka, VcTtopus paguosneKTpoHUKH, Maremarndeckuil aHanns, MoJenupoBaHue YCTPOWCTB
pasnolNIeKTPOHHBIX cucteM, OCHOBBI Teopuu 1enei, [IpukinaaHpie MaTeMaTH4ecKue METO/IbI B pauoTeX -
Huke, [IpoexkTupoBaHue aHAIOTOBBIX 3JIEKTPOHHBIX YCTPOWCTB, CXEMOTEXHMKA aHAJIOTOBBIX AJIEKTPOH-
HBIX YCTPOWCTB, YcTpoiicTBa mpueMa u 00paboTku curHaioB, u3nueckue OCHOBBI AMEKTPOHUKH.

[Tocnenyromumy IUCUUIUIMHAMU SIBJSIFOTCS: ABTOMATU3UPOBAHHBIE CUCTEMBI KOHTPOJIS U yIIpaB-
JICHUs TIPOU3BOJCTBEHHBIMU MpolieccaMy, AHAIOroBble U U(PPOBbIE OBICTPOJACHCTBYIONINE YCTPOICTBA,
AmnmnapaTHble cpeacTBa KOHTpousis U yrpasieHus POC, 3amunTa BbITyCKHONW KBaIM(UKAITMOHHON paboThl,
BKJIIOYAsl MOJATOTOBKY K MPOLEAYpE 3allUThl U MPOLEAypYy 3alliuThl, MeToabl MOAEIUPOBAaHUS U ONTH-
MU3aLMN PaAUOVIEKTPOHHBIX cUCTeM, OCHOBBI KOHCTPYMPOBaHUS M TEXHOJIOrMM nIpousBoactsa POC,
[IpoekTrupoBaHue ycTpoMCTB npuema u 00pabOTKU CUTHAJIOB.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

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

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

— TIK-3 roToBHOCTBIO YyUaCTBOBATh B COCTABJICHUU aHAJUTUYECKUX 0030pOB U HAYYHO-TEXHHUYE-
CKHX OTYETOB IO pe3yJbTaTaM BBIIIOJHEHHOW paboThl, B IOJArOTOBKE IMyOIMKAIMI pe3yabTaTOB MCCIIEN0-
BaHMi U pa3pabOTOK B BHJIE MPE3EHTALINH, cTaTel U TOKJIAJ0B;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00YyYaOLUICs TOJKEH:

— 3HATh CTaHJApTHBIE MAKEThl MIPUKJIAJHBIX IPOrpPaMM, OPUEHTUPOBAHHBIX HA PELICHUE HAyY-
HBIX ¥ POEKTHBIX 3a/1a4 PaJiM0IEKTPOHUKH.

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

— BJAJleTh THUIIOBBIMU IIPOIPAaMMHBIMM CPEACTBAMM JJIsl aBTOMATH3allMKM NPOEKTUPOBAHUSA U
MOJIETUPOBAHUS PAHOIEKTPOHHBIX LETeH, YCTPOICTB U CUCTEM.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO01ast TpyI0€MKOCTb JUCHUIUINHBI cocTaBisieT 2.0 3aUeTHBIX eIMHMILIbI U IIPeCcTaBIeHa B Ta0uu -

%Zgﬁl{lﬁa 4.1 — TpyaoeMKOCTb JUCLHUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
6 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 40 40
Jlexknun 16 16
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[IpakTuyeckue 3aHATUS 24 24
CamocTosiTenbHas paboTa (Bcero) 32 32
[ToaroroBka K KOHTPOJIBHBIM paboTaM 12 12
[IpopaboTka JIEKIIMOHHOTO MaTepraia 10 10
[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHapaM 10 10
Bcero (0e3 ax3amena) 72 72
OO6mmast Tpy1I0€MKOCTb, 4 72 72
3aueTHble EquHuib 2.0 2.0

5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUALI 3aHATHHA
Pazniensl muCUUIUTMHEI ¥ BUABI 3aHATHH PUBEACHBI B Tabmmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

_ o]
= ] & : E
= = < S S £
HazBanus pa3nenoB TuCHUTITHHBL i © g ; 3:2 & E
S 5 = g0 = E
s 5 | 23 BB
a © | A § =
6 cemecTp
1 Dramnbl 1 acniekTsl TpoekTupoBanus POC, 3 2 4 9 [IK-1, TIK-3
oxBarbiBacMble coBpeMeHHbIMU CAIIP, n nux
UHTETpalysl B €AUHBINA [IUKI MPOSKTUPOBAHUS
2 OCHOBHBIE Pa3HOBUIHOCTH MOJIEIIEH dJie- 3 8 8 19 IIK-1, IIK-3
MeHntoB POC
3 MeTo/ibl CUMYJIAIIMH IEKTPUUECKUX LETei 3 6 8 17 IIK-1, TTK-3
U CTPYKTYP
4 CuHTe3 ¥ ONTUMH3ALUS FNEKTPUUECKHUX I1e- 4 6 8 18 IIK-1, ITK-3
€W U CTPYKTYDP
5 PacdyeTHO-3KCIIEpUMEHTAIbHBIE METOIbI 3 2 4 9 I1K-1, ITK-3
npoekTupoBanus. UHTerpupoBaHHbIE CUCTE-
MBI MOJICTTUPOBAHUS U U3MEPEHHI
Hroro 3a cemectp 16 24 32 72
Hroro 16 24 32 72
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIASIM)
ConeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIHUIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — CopeprkaHue pa3ienaoB TUCIUILIKH (TI0 JIEKITHSIM)
3 z S
Q ==
Z > 5
HasBanus paznenos CopneprkaHue pa3ieiaoB TUCIUILIMHBEI (IO JEKIUSIM) zF &5
o E
X g =
Y <
~ S
6 cemecTp
1 DTamnbl 1 acreKThbl 1.1 IIpoexTupoBaHue Ha YPOBHE CTPYKTYPHBIX CXEM U 3 [IK-1, IIK-
npoextupoBanus POC, ocHoBHble CAIIP, oGecnieunBaroiue Takoe IpoeKTH- 3
OXBAaThIBAEMbIC poBanue. Kommonent Visual System Simulator (VSS)
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coBpeMmeHHbiMU CAIIP, n
WX UHTETpaIus B €UHBIMI
IIUKJT TPOEKTUPOBAHUS

CAIIP AWR Design Environment (AWRDE).1.2
[IpoekTupoBanue Ha YPOBHE MPUHIMITHATEHBIX CXEM
u ocHoBHble CAIIP, oGecnieunBaroyie Takoe mpoeK-
tupoBanue. Kommonent Analog Office CAIIP
AWRDE.1.3 IIpoektupoBanue POC ¢ yyeTom BOJIHO-
BbIX 3 dexroB u CAIIP, obecnieunBaromnye Takoe
npoektupoBanue. Kommonent Microvawe Office
(MWO) CAIIP AWRDE.1.4 NuTterpupoBaHHbIe CU-
CTEMBI MOJICIIMPOBaHUs U u3Mepenuii (Hardware in
the Loop (HIL)). [TporpamMmMHo-arnmapaTHbie KOMITIEK-
CBI C UCTIOJIb30BAHUEM CHUCTEMBI TPUKIATHBIX TPO-
rpamm AWRDE + LabVIEW u MoaynbpHBIX U3MepH-
TeapHBIX MIaTdgopm PXI.

Hroro 3
2 OCHOBHBIE 2.1 Kpatkuii 0630p OCHOBHBIX BUJIOB MOJIe-JIei dJie- 3 IK-1, TIK-
pasHoBHAHOCTH Mozenield |\ MeHTOB POC.2.2 Ananutndeckue mozaenu.2.3 Mone- 3
aneMeHnToB POC JIM B BUJIE SKBUBAJICHTHBIX cxeM.2.4 TabnuuHbie Mo-

JeJIH.

Hroro 3
3 MeToibl CUMYJIAIUN 3.1 Cumynsiius TMHEUHBIX 1eneit.3.2 CuMynaius He- 3 TIK-1, IIK-
JNEKTPUYECKUX LENEH U | JIMHEMHBIX LENeH METOOM PELICHUS HEIMMHENHBIX 3
CTPYKTYp muddepeHnranbHbIX ypaBHEHUH BO BpeMEeHHON 001a-

ctu (SPICE).3.3 Cumymsiiysi HETUHEHHBIX Lienel Me-

TOJIOM rapMOHHYECKoro Oaanca.3.4 CuMynsius BoJ-

HOBBIX IIPOILIECCOB B AIeKTpHueckux nensax. Keazu-T

BOJIHBL. Me-Tox ceTok. MeTos MOMEHTOB.

Hroro
4 Cunres n ontumuzanus 4.1 [lapameTpruyecknii U CTPYKTYPHBIN CUHTE3 3JIEK- 4 IK-1, TIK-
aNeKTpuUecKux 1eneit u | Tpudeckux neneit. CAIIP, o6ecrieunBaromue Takue 3
CTPYKTYp Bubl cuHTe3a.4.2 [lapamerpuyeckuil cunTes (oNTU-

MU3a1Ms): BEIOOP BapbUPYEMBIX ITapaMeTPOB, Iiesie-

BbIX (DYHKIIMI U TpaHUYHBIX ycioBHiA.4.3 OCHOBHBIE

ONTHMHU3AIIMOHHBIE AITOPUTMBI; UX MPEUMYILIECTBA U

HenocTaTku.4.3 OHOKpUTEpHalIbHAs U MHOTOKpUTE-

puanpHasg ontumMusanun.4.4 CTpyKTypHBIA CHHTE3

(aBTOMAaTU3MPOBAHHBIN CUHTE3 CXEM).

Hroro 4
5 PacuetHo- 5.1 O0miast ujes ¥ NpeuMyIecTBa paCYeTHO-3KCIIEPH- IK-1, TIK-
JKCIEPUMEHTAJIbHBIE MEHTaJIbHOTO MeTo/a poekTrpoBanus (Hardware in 3
MeTobl poektupoBanus. |the Loop (HIL)).5.2 AnmaparHoe obecriedenue pac-
WHTerpupoBanHbIe YETHO-IKCIIEPUMEHTAIBHOTO METO/1a TIPOEKTUPOBA-
CHCTEMBI MOJICTTUpOBaHus | HUs. [ MOKMe n3MepuTeNnbHbIe TUIaTPOpMbI Ha O6a3e uH-
Y U3MEPEHUI tepdetrica PXI u makera mporpamm LabVIEW.5.3 UH-

Terpauus usmepurenbHbix cucreM (LabVIEW) ¢ cu-

cremamu mozenupoBanus (AWRDE).5.4 HoBrie BO3-

MOKHOCTH ONTUMH3aLuu npoektupyembix POC B

HIL-cucremax.

Hroro 3
Hroro 3a cemectp 16
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5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (MPeAbl Ty IIUMH)
U o0ecrieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznmenpl MUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabuIe 5.3.
Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXKANCIUILTMHAPHBIC CBSI3U

Ne pa3nenoB naHHOM TUCLIMIUINHEL, I KOTOPBIX
HE00X0IMMO U3y4eHHe 00eCTIeUMBAIOLINX U

Hanvenosanue CIumiiy 00ecIeunBaeMBbIX TUCIIAILINH

1 2 3 4 5

[IpenmecTByronme qUCUUILIHHBI

1 IuckpeTHas MaTeMaTHKa + + +

2 WcTtopusi paaAn03JIeKTPOHUKH

3 MareMatudeckuil aHaJIu3 + + +
4 MogenupoBaHuE YCTPONCTB pajOdJIeK-

OJIENUPO € YCTPOMCTB paarode n n n n n
TPOHHBIX CUCTEM
5 OcHOBBI TEOpUH LieTIEN + + + +
6 IIpuknanHple MaTEMaTUYECKUE METO/IBI B n .
paaMOTEXHUKE
7 IlpoekTupOBaHUE aHAJIOTOBBIX IEKTPOH- n n
HBIX YCTPOUCTB
8 CxeMOTEeXHHKa aHAJIOTOBBIX 3JIEKTPOHHBIX 4 L
YCTPOMCTB
9 YcrpoiicTBa npuema u 06pabOTKU CUTHA-

p p p + + + + +

JIOB
10 ®u3nueckue OCHOBBI AJIEKTPOHUKHU +

[Tocnenyromuye TUCITUTIITUHBI

1 ABTOMaTHU3MPOBAHHBIE CUCTEMBI KOHTPOJIS
U YIIPaBJICHHS IPOU3BOJACTBEHHBIMU IIPOLIEC- + + +
camMu

2 AnanoroBble U IU(PPOBBIE OBICTPOJCHCTBY-
FOIIUE YCTPOMCTBA

3 AnmaparHble Cpe/ICTBAa KOHTPOJISI U yIIpaB-
nenus POC

4 3amuTa BBITYCKHOW KBaTH(PUKALMOHHOM
paboThI, BKITIOYAs TIOJTOTOBKY K MPOIEAYPe + + + + +
3aIUTEL ¥ IPOLEAYPY 3allUThI

5 Metoapl MOACIUPOBAHUA U ONITUMHU3AIIUN

+ + + + +
PaauO3IEKTPOHHBIX CUCTEM

6 OCHOBBI KOHCTPYUPOBAHUS U TEXHOJIOTUU 4 N
npousBojcTea POC

7 IlpoexTHpoBaHKE YCTPOICTB puema u 00- n . . L+ i

pa6OTKI/I CHUTHAJIOB

5.4. CooTBeTCTBHE KOMIIETEHIUIi, pOPMHUPYeMbIX TPU U3YYEeHUH TUCHMIIUHBI, 1 BUI10B 3aHATHI
CoOTBeTCTBHE KOMIIETEHIMH, (OPMUPYEMBIX INPH W3yYEHUU IUCHUIUIMHBI, W BUIOB 3aHATHH
IpeJCcTaBIeHo B Ta0nuue 5.4.
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Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUOB 3aHS -

THI

§ Bunwr zagsatuit

= .

os = S

© . < < CD

5 < > . OPMBI KOHTPOJIS

= = = S

o =% ®

bd = O

[K-1 + + + KontponwsHas pabora, Koncnekr
camornoarorosku, Cobecenona-
Hue, BricTynnenue (nokiian) Ha
3ansTuH, Pacuetnas pabora, Tect
I1K-3 + + + KontponrHnas padora, Koncnekr
camonoaroroBku, CobecenoBa-
Hue, BeicTymenue (qokian) Ha
3aHsATUH, PacueTHas pabora, TecT
6. IuTepakTUBHBIE MeTOABI  (OPMBI OPraHU3ALMNN 00yUEHUS
He npenycmorpeno PVYII.
7. JIaGopaTtopHbie padoThI
He npenycmotpeno PVYII

8. [IpakTHyeckue 3aHATHS (CEMUHAPBHI)
HaumeHoBaHUe MpakTUYECKUX 3aHATUH (CEMUHApOB) MpuBeeHO B Tabnuie 8.1.
Tabmuia 8.1 — HauMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)

3 ]
= z £
3 =
: S5
HasBanus paznenos HaumeHoBaHue MpakTUUECKUX 3aHATUIN (CEMHHAPOB) zF &5
- 2 g
S =
a e g
= S
6 cemecTp
1 DTamnbl U aceKThI 3HAKOMCTBO C MHTEP(EHCOM U OCHOBHBIMH BO3-MOXK- 2 IK-1, ITK-
npoektuposanus POC, HoCTsIMM cucTeM npoektupoBanusi AWRDE u 3
0XBaTbIBa€MbIE LabVIEW. 3ananne — coOpaTh IpOCTYIO CXEMY B
coBpemenusiMu CAIIP, u | AWRDE
UX MHTErpanus i
parys B eXMHBIH |y o 3
[UKJT TPOCKTUPOBAHUS
2 OCHOBHBIE AHanuTHYeCcKHe MOJIENH. 3aJaHUE — PACCUUTATh B CHU- 4 IK-1, TIK-
pasHoBuaHOCTH Mozenel | creMe MathCAD umnyabCHBIE TIEPEXOIHBIE U YaCTOT- 3
aneMeHnToB POC HBIE XapaKTEPUCTUKU IIPOCTEHIIEH LIETIN
Monenu B BU€E SKBUBAJIEHTHLIX CXEM. 3aJlaHUE — UC- 2
CJIeI0BaTh BIMSHUE PA3TMYHBIX TAPAMETPOB IKBUBA-
JIEHTHOM CXEMbI Ha Pe3yJIbTaThl MO/IETN-POBAHUS
Tabnuunsie Mmonenu. KontposibHas pabora no nep- 2
BBIM JIBYM pa3jieiaM JAUCLHILIAHBI
Hroro
3 MeTozap! cUMyIsLAN CuMynsauus JIMHENHHBIX LETeN ¢ UCTI0Ib30BaHUEM 2 IK-1, TIK-
AJIEKTPUYECKUX LIETIEH U | MPOCTBIX aHAIMTUUECKUX MOJIENICH. 3alaHue — UCCIe- 3
CTPYKTYp JIOBaTh 3aBUCHUMOCTh Kau€CTBa MOJCIIUPOBAHUS OT Ia-
paMeTpoB CUMYJISATOPA
Cumymsiius HeTMHEHHBIX Leneld METOI0M rapMo- 4
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HU4eckoro 6ananca. KonrponbsHas paborta no TpeThe-
MY pas3zaeily AUCLUILUIHHBI
Hroro
4 Cunre3 u ontumuzauus | OnHo- 1 MHOrokputepuanbHblidl cunte3 POC B CAIIP [IK-1, IIK-
anekrpuueckux uened 1 || AWRDE 3
CTPYKTYP CrpyktypHhblii cuntes cxeM B CAIIP AWRDE. 4
KonTposbHas paboTa 1o 4eTBepToMy paszieny AUCLU-
TUTUHBI
Hroro
5 PacyetHo- [IprumeHeHne aBTOMAaTU3UPOBAHHBIX U3MEPUTEIBHBIX IIK-1, ITK-
JKCIEPUMEHTAIbHbIE CUCTEM JUIsl DKCTPAKIUU [IapaAMETPOB MOZEIIEH dJIe- 3
METOZbI IIPOCKTUPOBAHUS. | MEHTOB
HHrerpupoBaHHbIe Hrtoro b
CHUCTEMBI MOJCIIMPOBAHUS
U U3MEPEHUU
Hroro 3a cemectp 24

9. CamocTtosiTe1bHasi padoTa
Bunasl camoctosiTenbHO paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIIETECHIIUU MTPEICTABICHHI B

tabmue 9.1.
Tabmuua 9.1 — Busisl caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
S Q
= =
3 = =
o 2 O T
Buasr camocrosTeapHON > O
HazBanus pa3nenos Z 7 = @®opMBI KOHTPOJIS
padoThI 4 s 2
S a8 =
a Q2
= S
6 cemecTp
1 Ortansl 1 acIeKThI [ToaroroBka k mpakTuue- 2 TIK-1, KoncriexT caMoI1ionroros-
npoektuposanusa POC, CKMM 3aHATUSAM, CEMHUHA- I1K-3 ku, CobecenoBanue, Tect
OXBaThIBAaCMbIC pam
BpemeHHbIME CAIIP,
coBpeMe C > |[IpopaboTka JIEKIIMOHHOTO 2
HX UHT Usl B €MHBII
crpan e MaTepuana
LUKII IPOEKTUPOBAHUS
Urtoro 4
2 OCHOBHBIE IToaroroBka K npaxkTuye- IK-1, KonTposnpHas pabora,
Pa3HOBUIHOCTH MOJIENICH | CKUM 3aHSATUSIM, CEMHHA- T1K-3 Tect
aneMeHnToB POC pam
[TpopaboTka JIEKITMOHHOTO 2
Marepuaia
[TonroToBka K KOHTPOIIb- 4
HBIM paboTam
Hroro 8
3 MeToibl CUMYJIAIIUN [ToaroroBka k mpakTuue- 2 TIK-1, KoHcnexT caMonoaroros-
AJEKTPUYECKUX LIENEN U | CKUM 3aHSITUSM, CEMUHA- IIK-3 ku, KoHTponpHas padora,
CTPYKTYp pam CobecenoBanue, Tect
[TpopaboTka TeKIHOHHOTO 2
Marepuaia
IToaroroBka K KOHTPOJIb- 4
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HBIM paboTam
Hroro
4 Cunre3 u ontumuzanus | [logroroBka k mpaxkTuye- 2 |IIK-1, KontponsHas pabora, Co-
AJIEKTPUYECKUX LIETEH U | CKUM 3aHSITUSAM, CEMUHA- TIK-3 OecenoBanme, Tect
CTPYKTYp pam
[TpopaboTka JIEKIIMOHHOTO 2
MaTepuana
[ToaroroBka K KOHTPOJIb- 4
HBIM paboTam
Hroro
5 PacuetHO- [ToaroroBka k mpakTuue- 2 TIK-1, CobecenoBanue, TecT
SKCIIEPUMEHTAJIbHbIE CKHM 3aHSATUSAM, CEMHHA- [1K-3
METO/IbI IPOSKTHPOBAHUSA. | paM
VIHTCTPHPOBAHHEIC [IpopaboTka TeKIHOHHOTO 2
UCTEMBI M UPOBaHUS
cHctTe OACpOBA Marepuaia
Y U3MEPEHUM
HUtoro 4
Hroro 3a cemectp 32
Hroro 32
10. KypcoBoii npoekT / KypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBas cucremMa JJisi OleHKH YCIIeBAeMOCTH 00yYAIOIIUXCS

11.1. banabHbIe OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH TSI 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MaxkcumanbHbII MaxkcuMaTbHBIH
DeMeHTHl yueOHOM 0aJut 3a nepuos Bcero 3a
6amt Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEeATENbHOCTH mexnay 2KT u na ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
6 cemecTp
BricTynenue (noknan) Ha 10 10
3aHATHH
Kontponwsnas padota 10 10 10 30
Pacuernas pabora 10 10 5 25
CobecenoBanue 10 10 5 25
Tect 10 10
Wroro makcumym 3a nepu- 30 40 30 100
on
Hapacratomum urorom 30 70 100 100
11.2. IlepecyeT 6a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU IpeAcTaBieH B Tabumne 11.2.
Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIC TOUKH
banel Ha 1aTy KOHTPOIBHOW TOUYKHU Onenka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% o 89% ot makcuManbHOM cCyMMBI OaiioB Ha aaty KT 4
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Ot 60% 110 69% oT MakcuMaabLHOM CyMMBI OaiToB Ha aaty KT

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[TepecueT cymmbl 6a/IIOB B TPAJAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBiIeH B TaOiule
11.3.
Tabmuma 11.3 — Ilepecuer cymMMbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Urorosas cymma 6aisos,

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

HK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiio)

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENBHHO) (3aYTEHO) 60 - 64 P ——
2 (seynOBICTBOpHTENSHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENIBHO)

3a4TEHO)

12. Y4yeOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITTHHbI

12.1. OcHoBHas1 JuTEpaTypa
1. OcHOBBI aBTOMAaTU3UPOBAHHOI'O MPOEKTUPOBAHMS PAJAUOIIEKTPOHHBIX YCTPOMHCTB (4acTh 1)
[OnexkTponHbIil pecype]: Yuednoe mocobue / KomorpusoB B. A. — 2012. 120 c. - Pexum nocrymna:
https://edu.tusur.ru/training/publications/1390 (nara o6pamenus: 09.07.2018).
2. OcCHOBbI aBTOMAaTU3MPOBAHHOIO MPOEKTUPOBAHUS PAJUOAIEKTPOHHBIX YCTPOHCTB (YacTh 2)
[OnexrponHslil pecype]: YuebHoe mocobue / Komorpuso B. A. — 2012. 132 c. - Pexum pocryma:
https://edu.tusur.ru/training/publications/1391 (mata o6pamenwus: 09.07.2018).

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. KommnbroTepHoe moaenupoBanue mnporeccoB B POC [DnexTponnslii pecypc]: YuebHoe moco-
oue / M. H. PomanoBckuii - 2016. 101 c. - Pexxum moctyma: https://edu.tusur.ru/publications/5916 (nara
obpamrenusi: 09.07.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. OCHOBBI KOMIOBIOTEPHOTO MPOEKTUPOBAHUS U MOJCIMPOBAHUS PAJAUOAIEKTPOHHBIX CPENICTB
[DnexTponHbIii pecypc]: YueOHo-meromuueckoe mocobue / Kpaceko A. C. — 2012. 64 c. - Pexxum nocty-
na: https://edu.tusur.ru/training/publications/1030 (mzata o6pamenus: 09.07.2018).

2. OCHOBBI KOMITBIOTEPHOTO MPOEKTHPOBAHUS U MOJACITMPOBAHUS PATHOAIIEKTPOHHBIX CPEACTB
[OnexTpoHHBIH pecypc]: YdyeOHO-MeTonuyeckoe mocobue K MPaKTHUECKUM 3aHATHUSM M OpTraHu3aluu
camocTrosATeNnbHOW paboTel 1o Kypcy / Tucnenko B. M. — 2011. 22 c. - Pexum pocryma:
https://edu.tusur.ru/training/publications/2119 (nara oopamenus: 09.07.2018).

3. OcCHOBBI NPOEKTHPOBAHMS SIEKTPOHHBIX CPEICTB [DNEKTPOHHBIN pecypc]: Meroauueckue
yKa3aHUs K MPAKTUYECKUM, JJaOOPATOPHBIM 3aHATUSM U CaMOCTOSITENbHOI pabote / UepHblieB A. A. -
2012. 71 c. - Pexxum noctyma: http://edu.tusur.ru/publications/2814 (nata oopamienus: 09.07.2018).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI H
HHBAJIMI0B
Y4eOHO-MeTOqMUECKe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oydaromumxcs
U3 YHCia JIUI ¢ OTPAaHNYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl 1 MHBAINIOB MIPEAOCTABISIOTCS B (OopMaXx,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 37J0POBbS M BOCIIPUATHUS HH(DOPMAIIHH.
JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

CornacoeaHa Ha noprane Ne 38665 10



- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:
- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B ITe4aTHOU hopme.

12.4. IlpodeccuonaibHbie 6a3bl JAHHBIX U HH(POPMAINIMOHHBIE CTIPABOYHBIE CHCTEMBI

1. Tlpu BBIOSHEHHMHM 3a/laHUIl BO3MOXHO HCIIOJIB30BaHUE CIEAYIONIMX HH()OpMAIIMOHHO-CIIpa-
BOUYHBIX cucteM: http://www.eurointech.ru/education/selftraining/awr mwo/ (Ypoku i HaYMHAOIIUX /
EBpouHTEX - perieHust [y MPOU3BOICTBA IICKTPOHHUKH)

2. http://www.awrcorp.com/ru (Caiit komnanuu AWR — npennpusatvs mo pa3paboTke mpo-
IPaMMHBIX MTPOIYKTOB, MPEIHA3HAYCHHBIX JJIsi aBTOMATH3AIUU IPOCKTHPOBAHUS BHICOKOUACTOTHBIX 3JICK-
TPOHHBIX YCTPOUCTB).

3. HudopmamnmonHele, CNpaBOYHBIE M HOPMATHBHBIE 0a3bl AaHHBIX OuOmmorekn TYCYP
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MartepuajibHO-TEXHUYECKOe o0ecnedyeHue TMCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecrneueHnmne

13.1. O6uue TpedGoOBaHMS K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY o0ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOM M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyI0BaHNHE U yUeOHO-HAITIIIHBIE TOCOOMS, 00ecIeunBaroIIie TeMaTHIeCKUe Uil -
JIIOCTPALIMHU 10 JIEKIIMOHHBIM pa3ieiaM JTUCIUIUINHEI.

13.1.2. MaTepuaibHO-TEXHMYECKOE M MIPOrpaMMHOe o0ecredeHne 1 NPAKTHYEeCKUX 3aHATHI
VYuebnast maboparopus "KoMIbroTepHON paarodIeKTPOHUKH"
yueOHasl ayTUTOpus AJIs NPOBEICHHs 3aHATUI MPAKTUYECKOro THIA, yuyeOHast ayIuTOpus AJIs Ipo-
BE/ICHUS 3aHITHH JIAOOPATOPHOTO THUTIA
634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 47, 412 ayn.
Onucanue UMeroIerocs 000pyI0BaHUs:
- Jlocka MarHUTHO-MapKepHasi;
- Kommnbrotep Core 2 (11 wr.);
- TeneBuszop Samsung;
- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;
- Pabouee mecTo mpemnoiaBares.
[IporpamMMHoOe obecrieueHue:
— 7-Zip
— AWR Design Environment
— Adobe Acrobat Reader
— Google Chrome
— LibreOffice
— Microsoft Windows 8 u Huxe
— National Instruments LabVIEW
— PTC Mathcadl3, 14

13.1.3. MarepuajibHO-TEXHMYECKOE U IPOrPaMMHOe odecredeHue IS CAMOCTOATEIbHOI padoThI
Jyist camMocTOsTeNbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
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PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynuma, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHHS:

- yueOHast MeOerb;

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

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrPaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHne TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUSL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPETOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOydJarolyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P IOMOIIM BUACOYBEIUIUTEIEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUMMHCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpreMa/mepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEeMbl OOy4eHUs JUIs JIOAEH ¢ UHBa-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PeKOMEHAAIUH 110 OPraHU3aluU U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHK CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCINNICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBbIE 3a7aHUA
1. Kakue Mozienu HeJTMHEWHBIX AJIEMEHTOB Ha3bIBAIOT OE3BIHEPIIMOHHBIMU?
a) Mogenu, mpencTaBIsionre OObEKT B BUJIE YEPHOTO SIITUKA
0) Monenu, npuMeHeHNE KOTOPBIX HUYeM HEOTPAaHUICHHO
B) Monenu, npenedperaronme peakTUBHBIM HAKOIIJICHUEM YHEPTUHU B DJIEMEHTE
r) Monenu Ha ocHOBe nuddepeHInanbHbIX YpaBHEHUNH KOHEYHOTO MOPSIIKa

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

a)JIuHeHbIC PIIEMEHTHI

0) JIroObIe OOBEKTHI
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B) TONBKO ABYXMOIIOCHBIE JIEMEHTHI
r) HenuueitHbie 21eMEeHTHI

3. OT 4ero 3aBUCUT EMKOCTh p-n nepexoaa?
a) Auddy3nonHoN eMKOCTH

0) Anddy3nonnoii u 6apbepHO EMKOCTH
B) bapbepHoii eMkocTH

T') p-h epexoa He 001aaeT EeMKOCThIO

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

0) duon

B) Tpansucrop

r) ®uneTp

5. [lns pemieHust Kakux ypaBHEHUN UCTIONB3YIOT MeTtoa Herotona?
a) HenuneitHpix

6) OObIKHOBEHHBIX TU(GEPEHITHATHHBIX

B) JluddepeHnmanbHbIX B YaCTHBIX TPOU3BOIHBIX

r) JInHEHHBIX

6. K BBIXOHBIM TTapaMeTpaM YCHIIMTEINSI OTHOCSITCA. ..
a) [TapameTpsl TpaH3UCTOPOB

6) ConpoTHBIICHUE PE3UCTOPA B KOJIUICKTOPHOM TN
B) Koappunment ycunenuns

r) EMKocTh Harpysku

7. Kakoe BbICKa3pIBaHHE HAMOOJIEE TOYHO ONPEIEIAET MOHITHE «MOACITB) ?
a) HauanwsHbIii 3ampicen Oymyiiero o0beKTa

6) Tounast Korst OpUTHHAJIA

B) OpuruHajl B MUHHATIOpE

r) O6pa3 opurnHaga ¢ HauooJee MPUCYITUMU CBONCTBAMHU

8. KakoB mpaBWIbHBIN MOPSAI0K ACHCTBUI MPHU MATEMATUYECKOM OMUCAHUU CUCTEMBI C IOMOIIIBIO
COOTBETCTBYIOIIUX MTPOTrPAMMHBIX CPEICTB?

a) Onucanue aprymMeHTa - onucaHue QyHKIUN - OMUCaHUE MOCTOSHHBIX

6) Onucanue QyHKIMIA - ONIFICAHUE TIOCTOSHHBIX - OMMCAHUE apTyMEHTA

B) Onucanuie QyHKIUH - OMMCaHUE apTyMEHTA - OMKMCAHUE TOCTOSIHHBIX

r) Onucanue MOCTOSHHBIX - OMMCAHUE apI'yYMEHTA - ONMcaHue (PyHKIUN

9. UTo Ha3bIBAIOT KPAaeBBIMHU YCIOBHUSIMH ISl CHCTEMbl ypaBHEHUH MaTeMaTHUeCKON Moaenn?

a) YcnoBwusl, HajaraeMple Ha (QYHKIIHIO.

0) YcioBusi, HajaraemMble Ha IPOU3BOAHBIE HCKOMOMN (DYHKITUH.

B) YCI0BUS Il OTpaHUYEHUS KOJTMYECTBA TapaMeTpOB (QYHKIINU

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

10. Yto Takoe mpoeKTupoBaHue?

a) [Ipouecc co3nanus B 3aJaHHBIX YCIOBHSX ONKCAHUS HECYIIECTBYIOLIET0 0OBeKTa Ha 0ase mep-
BUYHOM ONHCAHMUS.

0) IlepBoHavanbHOE ONMUCAHNE OOBEKTA MPOCKTUPOBAHMS.

B) Co3nanue (pyHKIIMOHATBLHOTO MakeTa 0e3 yueTa pe3ysIbTaTOB IIEPBUYHOTO MOJICTUPOBAHUS

r) [Iponecc npeoOpa3oBaHMs UCXOJHOTO OMUCAHUSA OOBEKTa B KOHEYHOE ONKMCAHNE Ha OCHOBE BBI-
TIOJTHEHUST KOMITIEKCa paboT UCCIIeIOBATEIbCKOTO, PACYETHOTO U KOHCTPYKTOPCKOTO XapakTepa.
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11. CynmHOCTh KOMITBIOTEPHOTO MOACIMUPOBAHUS CUCTEMBI 3aKITH0YAETCSA

a) B co3nanum KOMIbBIOTEPHON IporpamMmsl (IakeTa Mporpamm), OMMCHIBAIOLIEH MOBEICHUE 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
U3MEHEHHUs IS HAaOJIOACHUST MU3MEHEHHI COCTOSHUS CHCTEMBbl B 3aBUCHMOCTH OT HOBEICHHUS TE€X WIIH
MHBIX TapaMETPOB, a TAaK K€ CO3/IlaHUH KOMITBIOTEPHOW aHUMAIlMU MOBEICHUS CUCTEMBI C YYETOM Peallb-
HBIX COCTOSIHUH.

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

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

12. Mozenb n0/KHA YYUTHIBAaTh HanboIee CyIeCTBEeHHbBIE CTOPOHBI UCCIIEyeMOro 00beKTa U OT-
pa)xatb €ro CBOMCTBA C MPUEMIIEMOI TOYHOCTBIO. DTO ONPEACIICHUE ..

a) [IpuHiuna cucTeMHOCTH

0) [IpuHIMITa aIEKBAaTHOCTH

B) [IpuHniuna ynpoueHHocTn

r) [IpuHIIMIa YyCTOWYUBOCTH

13. Yto Takoe mapameTpbl CUCTEMBI?

a) BenmuunHbI, XapakTepHu3yIOIUe SHEPTETHUECKOE WIH WH(HOPMAITMOHHOE HAIIOIHEHUE AJIEMEHTA
WM TTOJICUCTEMBI.

0) CBoiicTBa DJICMEHTOB O0OBEKTA.

B) BennuuHbl, KOTOpBIE BHIPAXKAIOT CBOMCTBA CUCTEMBI HIIM €€ YaCTH, T OKPY>KaIoLIeil cpebl.

r) Her npaBunpHOTO OTBETA.

14. Ins yero B monenu tpansucropa ['ymmens-Ilyna mexay 0a30if U KOJUIGKTOPOM BKIIIOYEH HE-
JIMHENHBIN UICTOYHHUK TOKa?

a) OnuceIBaeT padoTy TPAH3UCTOPA B PEIKUME HACHIIICHUS

0) OnpenensieT KPyTU3HY TPaH3UCTOPA

B) Onpezenser BEIXOAHYIO IPOBOAUMOCTb TPAH3UCTOpA

r') YUUTBIBAE€T EMKOCTH MIEPEX0J0B 0a3a-3MHUTTEP U 0a3a-KOJICKTOP

15. beswiHepmonHass 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 OTKPBITUS

B) OOpaTHBI TOK HACHIIIIEHUS

r) Tok cToka

16. Kakoii u3 MeTO/IOB 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 MeTo

17. Kakoli MeTOA NCIIONB3YeTCA UIsl CHMYJISIUN HEJTMHENHBIX CXeM?
a) Meroxa rapMoHHYECKOro Oaianca

6) MeTo/ MOKOOPAMHATHOTO CITyCKa

B) Meton TarapuHoBa

r) MeToa KOMITJIEKCHBIX aMILTUTY/]
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18. CymHocTh Kakoro Merona (GpopMyaupyeTcst Tak: cxemMa pa30MBaeTcsl Ha JBE MOJCXEMbI — JIU -
HEWHYI0 (MHEPIIMOHHYIO) ¥ HEeJMHEHHY0. JInHelHas cxeMa 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 rapMoHHUYEeCKOro OanaHca

B) Meron Herotona-Padcona

r) MeToa KOMITJIEKCHBIX aMILTUTY/L

19. Yto Takoe mapameTpuyeCKuii CHHTE3?

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

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

B) ABTOMAaTHU3MPOBAHHBIN WJIM aBTOMAaTUYECKUM CUHTE3 CTPYKTYPHOHW WIIM NMPUHITUITHATIBHON CXe-
MBI 1IeTH WJIA YCTPOUCTBA

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

20. ABTOMaTH3UpPOBAHHBIM CHHTE3 KaKuX IleTel IOCTyrneH Ha JAaHHbld MoMeHT B AWR Design
Environment ?

a) JIunwuii 3aaepxKKu

0) KBagparypHbBIX MOIYISITOPOB M IEMOIYJISITOPOB

B) Ycunurenei

r) JINHEWHBIX YaCTOTHBIX (DPHUIIBTPOB U COTIIACYIOUTUX IIETICH

14.1.2. TeMblI 10KJIA10B
Mojenu TuHEeHHBIX DJIEMEHTOB
Mopenu HeJIMHEHHBIX 3JIEMSHTOB
Metonp! cumyssiunu neneit B CAIIP
MeTtoap onTuMu3auu xapakrepuctuk POC

14.1.3. Bonipochl Ha cobeceoBaHue
Ocobennoctu cumymsiniuu POC Ha ypoBHE CTPYKTYpHBIX cxeM. [1oiTHbIe MO YeThIPEXITOIIOC-
HBIX 3JIEMEHTOB. Bo3MOXXKHOCTH 110 aHanu3y pacnpeneneHubix cTpykryp B AWR DE. Knaccudukanus cu-
MyJIITOpOB. CUMYIISLIMS TIEPEXOIHBIX MPOLIECCOB B HEIMHEHHBIX 1ensaX. HeauHelinpie CUMYIISATOPBI U UX
pUMeHeHre. MeTo/l MHOTOCUTHAJIbHOTO TrapMOHMYECKOro OanaHca.

14.1.4. Boripocsbl Ha caMOINIOATOTOBKY
CuMynsanus JIMHENHBIX LENeN ¢ UCII0Ib30BaHUEM MIPOCTHIX aHATUTHYECKUX MOJEIEN.
Cumyrsiust HETMHEHHBIX TIeNeld METOIOM TapMOHHYECKOTro OaaHca.
CrpykrypHhbliii cunte3 cxem B CAIIP AWRDE
[TporpamMmmupoBanre THOKUX CpeJCTB U3MepeHus ¢ npumeHennem LabVIEW.

14.1.5. TeMbl KOHTPOJILHBIX PadoOT

Konrtponbshas padora Nel

Bomnpoc 1

1. Ocobennoctu cumyssiiu POC Ha ypoBHE CTPYKTYpPHBIX CXEM.

2. Bo3mokHOCTH MO aHanu3y pacnpeaesieHHbIX cTpyktyp B AWR DE.

Bompoc 2

3. JIByXIIOJIFOCHBIE TUHEHHBIE JIEMEHTHI U UX MOJIEIIH.

4. Monienu 4eThIpEXIOIOCHBIX JIEMEHTOB I HCIIOJIb30BaHUS HA YPOBHE MOJIEIIMPOBAHUS CTPYK-
TYPHBIX CXEM.

Bompoc 3

5. IlonmHble MOJIENIN YETHIPEXTIOIIOCHBIX 3JIEMEHTOB.

6. be3blHepLIMOHHAs HETMHEHAs MOJEIb AUO0/A.

Bonpoc 4

7. HenuHelHble MOJEIN PEAKTUBHBIX JJIEMEHTOB.
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8. HenuHeltHO-UHEpLIMOHHAS MOJIETb AUO/IA.

Bomnpoc 5

9. Ilpocreiimas 6e3pIHEPIIUOHHAS HEJTMHEHHAs! MOJIENIb TPAH3UCTOPA.

10. HenuHeitHO-nHEpIIMOHHAS MOJIETTh TpaH3ucTopa Doepca-Mora.

Bomnpoc 6

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

12. HenuneitHo-uHepunoHHas moaens Tpanzucropa JFET.

KontponbHas padota Ne2

Bompoc 1

1. Kimaccudukanusi CHiMyisiTOpOB.

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 LIEeTIel 10 TOCTOSHHOMY TOKY.

Bonpoc 4

1. Cumynsiusi nepexoIHbIX MPOLIECCOB B HEIMHEHMHBIX LEMsX.

2. CX0auMOCTh aJITOPUTMOB HETMHEMHON CUMYJISIIUY.

Bomnpoc 5

1. Meron rapMOHUYECKOTO OajaHca.

2. MeToa MHOTOCHTHATBHOTO TAPMOHUYECKOT0 OanaHca.

KontponbHas padota Ne3

Bompoc 1

1. Pa3HOBUIHOCTH CHUHTE3A LIEIIEH.

2. Uto HeoOX0auMO 3a/1aTh, YTOOBI ONIPEIETUTh 3aa4y aBTOMAaTH3UPOBAHHOTO MAPAMETPUIECKOTO
cuHTe3a?

3. Kak MOxHO c(hopMUpOBaTh e ONTHUMU3ALUU?

4. OcoOeHHOCTH 3aJIaHUsI BAPbUPYEMBIX TTapaMETPOB.

Bompoc 2

5. YTo Takoe rpaHUYHbIE YCIOBHS ONTUMHU3ALUU U KAaKOBBI 0COOEHHOCTH UX BbIOOpa?

6. OCHOBHBIE ONITUMU3AIMOHHBIE AITOPUTMBI M X OCOOCHHOCTH.

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

8. OCHOBHbIE Pa3HOBUAHOCTU (GUIBTPOB, AOCTYIHBIE JJISi aBTOMATU3UPOBAHHOTO CTPYKTYPHOTO
cunte3a B AWRDE.

Bomnpoc 3

9. AropuT™M aBTOMaTHU3UPOBAHHOTO CTPYKTYPHOTO CUHTE3a (DUITBTPOB.

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

11. Ha xakoii ameMeHTHOM 6a3e MoxkeT ObITh cuHTe3upoBaH ¢GuinsTp B AWRDE?

12. Ocobennoctu cuHTe3a GUIBTPOB HA PACTIPEICICHHBIX JIEMEHTAX.

Bompoc 4

13. OcHOBHBIE UCXOHBIC TAPAMETPHI JIJIs1 pacueTa GUIbTpa.

14. OOurme Moaxoabl K CHHTE3Y COTJIACYIONIUX IIeTeH.

15. Yto HYXHO 3a7aTh, YTOOBI OMPENIECTUTH 3a7a4y aBTOMATU3UPOBAHHOTO CHHTE3a COTJACYIOMIEH
uenu?

14.1.6. TembI pac4yeTHBIX padoT
Cobpartb mpocTtyto cxemy B AWRDE.
Paccuutate B cucreme MathCAD umnynbcHbIE MEPEXOAHBIE U YACTOTHBIE XapaKTEPUCTUKU MPO-
CTEUILIEH Lenu.
HccnenoBars 3aBUCHMOCTb KaUECTBA MOJEIMPOBAaHUS OT IapaMETPOB CUMYJIATOpA.
[TapameTpuuecKu CUHTE3UPOBATh CXEMY I10 3aJJaHHOMY KPUTEPHIO.
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14.1.7. 3auér
YcnoBreM noydeHus 3a4eTa sSBIISIETCS CEMECTPOBBIM PEUTHHT CTy/ieHTa He MeHee 60 6auioB.

14.1.8. MeToauvecKkue peKoMeHIaluu

O6’beM qacoB, HpeI[yCMOTpeHHBIX y‘-I€6HBIM INIAHOM JIs1 I/ISy‘-IeHI/ISI JUCHUIIIIMHBI, ITO3BOJIACT
OCBETUTh TOJIbKO HamOoJiee Ba)KHbIE MOMEHTBI W PACKPBITh 0a30BbIC IMOHATHSA MPU UYTCHUH JICKIUH.
[TosTOMy pu peanu3ani IpPOrpaMMbl CTYJICHTHI JOJDKHBI pab0TaTh CAMOCTOATENILHO KaK MPH MOBTOPE -
HUU JICKITMOHHOTO MaTepualia, TaK M MPH MOATOTOBKE K JJA0OPATOPHBIM M MPAKTUUECKUM 3aHATUAM. J1Jis
06GCH€‘-ICHI/I$I 3(1)(1)€KTI/IBHOI‘O yCBOGHI/ISI CTYI[CHTaMI/I MaTepI/IaJIOB JOUCIHUIIIINHBI HGO6XOI[I/IMO Ha HepBOM
3aHATUH ITO3HAKOMHUTH UX C OCHOBHBIMH TIOJIOKEHUSMH U TpeOOBaHUSAMHU paboveld IpOrpaMMmbl, C MOJIe-
KalluMu I/I3yquI/IIO TEMaMH, CIIMCKOM OCHOBHOﬁ 158 I[OHOHHHTGHBHOﬁ JII/ITepaTypBI, C IIOJIOKCHUAMU
OQJITLHO-PEUTUHTOBOM CHCTEMBI OIICHKH ycreBaeMocTH. Ha jexkuusx HeoOXoauMo oOpaiiaTh BHUMaHHUE
Ha 0COOCHHOCTH MPUMEHEHHSI PaCCMAaTPUBAEMOI0 MaTepralia B MOCIEAYIONINX Kypcax, a TaKxke B Oymy-
el mpodeCCUOHAIBHON NeATeIbHOCTH. [[1s yBenndyeHUsT 3aMHTEPECOBAHHOCTH M TTOBBIIICHHS KOMIIC-
TEHIMIA CTYJCHTOB CJIEIyeT B yUeOHOM IPOIECCe MPUMEHATh HHTEPAKTUBHBIC METOIBI O0YUEHUSI.

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTEepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIC OLIEHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIMI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI U HHBAIUIOB

Kareropun Bunbl 10NOAHUTETBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4aroLXxCcst MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[MpeumyIecTBEHHO MUCHMEHHAS
poBepKa

C nmapymenussmu | CobecezioBaHHe 0 BOIpOcaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C mapymeHusMu Perenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIC pa6OTBI, IINCBMCHHBIC HpeI/IMYI]_[eCTBeHHO JOUCTAHIIMOHHBIMU
JIBUTATEIBHOTO CaMOCTOSITeNIbHBIE PabOTHI, BOIIPOCHI K METOJaMH
armapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeToanuyeckue peKOMeH/IAMH 110 OLIeHOYHBIM MaTepuajiaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/I0POBbsI 1 HHBAJIN/I0B

I[JISI JiiL ¢ OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIUAOB IMPEAYCMATPUBACTCA O-
cTymnHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, & IMEHHO:

- B IleyaTtHoi (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- MCTOAOM YTCHHUA aCCUCTCHTOM 3aJlaHuA BCIIYX;

- MIPEIOCTABICHUE 3a/IaHUS C UCTIONb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OTrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAJIHIAM YBEJIHMUYUBACTCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hasi opMa MpeTOCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

- MUCbMEHHO Ha OyMmare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIOJIB30BAHUEM YCIIYT ACCUCTCHTA;

- [IPEJICTaBJICHUE OTBETOB YCTHO.
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[pouenypa oreHUBaHUS PE3yIBTATOB OOYYCHUS JIUII C OTPAHUYCHHBIMUA BO3MOYKHOCTSIMH 3J10PO-
BbSl 1 MHBAIHIIOB 110 TUCLUILIMHE TpeIycCMaTpUBaeT IpenocTaBieHne nHopMarun B popMax, aganTh-
POBaHHBIX K OTPaHMYCHUSM HX 3[J0POBBS U BOCHPUATHS HH)OPMALIVH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie"yaTHOU hopme.

[Tpn HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMHI BO3MOXKHOCTSIMU 37I0POBbS M MHBAIUIOB TIPOLIE-
Jypa OLCHUBAHHS PE3YJIbTATOB O0YUCHHUSI MOXKET IPOBOIUTHCS B HECKOJIBKO ITAIOB.
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