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Kadenpa: TOP, Kagenpa TeiekoMMYHHKAIUI 1 OCHOB PAaTUOTEXHUKH

Kypc: 3

Cemectp: 5, 6
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2 |IlpakTHueckue 3aHATUSA 2 2 4 4acoB
3 | JlaGopaTopHbie pabOTHI 0 4 4 4acoB
4 | KoHTpoJIb CAaMOCTOSITEIbHON PabOTHI 2 4 6 4acoB
(KypcoBo#i IpoeKT / KypcoBasi paboTa)
5 | Bcero aynuToOpHBIX 3aHATHI 8 10 18 4acoB
6 | CamocTtosTenpHas pabora 64 58 122 4acoB
7 | Bcero (6e3 3x3ameHa) 72 68 140 4acoB
8 |IloaroroBka W caaya 3a4eTa 0 4 4 JacoB
9 | OOmas TpyI0eMKOCTh 72 72 144 4acoB
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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
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CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
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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

MHTETPUPOBAHHBIX CUCTEM MOJIEIMPOBAHMS U U3MEPEHHI; METOJOB CUHTE3a U ONTUMM3ALUH AIEKTpUYE-
CKUX LIeTNeH U CTPYKTYP.

2. Mecto mucuuniuebl B ctpykrype OIIOII

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

[IpeamecTByOMUMH AUCIUIUIMHAME, (DOPMHUPYIOIIMMU HadajdbHbIC 3HAHUS, SABIAIOTCS: OCHOBBI
KOMIbIOTEpHOTO npoektupoBanus POC, PaguorexHuyeckue enu U CUTHAJIbL.

[Tocnenyromumu TUCIMIUIMHAMH SBIISIFOTCS: OCHOBBI KOMIBbIOTEpHOTO TipoekTupoBanus POC, 3a-
IIUTA BBITYCKHOW KBAM(DUKAIIMOHHON pabOThl, BKIIIOYAs MOJTOTOBKY K MPOLEAYPE 3aIIUTHI U MIPOLETYPY
3auThl, CAIIP MUKPOBOJIHOBBIX YCTPONCTB U aHTE€HH, YCTPONUCTBA MprUeMa U 00pabOTKHU CUTHAJIOB.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

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

— JIK-1 crmocOOHOCTBIO BBINOJHATH MAaTEMAaTHUECKOE MOJAEIMPOBaHUE OOBEKTOB U MPOLIECCOB
[0 TUIOBBIM METOJMKAM, B TOM YHCJE C HCIIOJIb30BAHUEM CTAaHIAPTHBIX IAKETOB NPUKIIATHBIX IPO-
rpaMmM;

— TIK-3 roToBHOCTBIO yUaCTBOBATh B COCTABJICHUU aHAJUTUYECKUX 0030pOB U HAYyYHO-TEXHHUYE-
CKHUX OTYETOB IO pe3yJbTaTaM BBIIIOJHEHHOW pabOoThl, B IOJArOTOBKE IMyOIMKAIMI pe3yabTaTOB MCCIIEN0-
BaHM U pa3pabOTOK B BHUJIE MPE3EHTALINH, cTaTel U TOKJIAJ0B;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLIUICs TOJKEH:

— 3HATh CTaHJApPTHBIE MAKEThl MPUKIIAJHBIX IPOrPaMM, OPUEHTUPOBAHHBIX HA PELICHUE HAyY-
HBIX ¥ POEKTHBIX 3a/1a4 PaJ0IEKTPOHUKH.

—  YMeTb IPEICTaBIATh Pe3ylbTaThl NpoekTHpoBaHus POC B Bue oTyeTa MM JOKIaAa

—  BJIa/IeTh HaBBIKAMU MPOBEJCHUS aHATUTHYECKOro 0030pa U HaBbIKAMH PAaOOTHI C TUIIOBBIMHU
IIPOrPaMMHBIMH CPEJICTBAMH JUIsl aBTOMATU3alMK [TPOEKTUPOBAHUS U MOJAEIUPOBAHUS PaJAMOIIEKTPOH-
HBIX IIENIEH, YCTPOIMCTB U CUCTEM

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI

OO01mmast TPYI0€MKOCTb AUCHUILUIMHBI COCTaBseT 4.0 3aUeTHBIX ¢IUHMIIBI U [TPEACTaBICHA B Ta0IH -
ne 4.1.

Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Bunel yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

5 cemectp 6 cemecTp
8 10

[a—
o0

AynuTtopHble 3aHATUSA (BCETO)

Jlexnmn

[IpakTnueckue 3aHATHS

JlaGopaTtopHbIe pabOThI

N BB

4
2
0
2

AN ]O

KonTpoas camocTosTensHON paboThl (KypcoBO
MPOEKT / KypcoBasi pabora)

CamocTtosiTenbHas paboTa (Bcero) 122 64 58
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BrimonHeHne pacyeTHBIX paboT 36 28 8
Brinonnenmne KypcoBoro npoekra / KypcoBon 8 0 8
paboThI

OdopmieHne 0T4eTOB IO JTaOOPATOPHBIM 8 0 8
pabotam

[TpopaboTka JIEKIIMOHHOTO MaTepuaia 18 14 4
[ToaroroBka K MpakTUYECKUM 3aHSATHUSIM, 36 16 20
ceMHUHapam

[ToaroroBka u HarKMcaHue OTYETA MO MPAKTUKE 6 6 0
BeInonHeHne KOHTPOJIBHBIX paboT 10 0 10
Bcero (6e3 3x3amena) 140 72 68
IToaroroBka u cnava 3auera 4 0 4
OO6mmas Tpy10eMKOCTb, 4 144 72 72
3aueTHnie EanHAIIEI 4.0

5. Coneprxanue 1MCUMILTHHBI

5.1. Pa3aesnl AMCHUIIMHBI M BUALI 3aHATHH
Paznensl AMCUMIIITMHBL U BUABI 3aHATUIN NPUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl AUCIUIUIMHEL U BUIBI 3aHATHHA

= o = m T =
T o o) ° S o =t
o) s \le} asr O S = O =
? S s < B 20
HasBanus paznenoB IUCHMILIAHBL & ) o, 82 o o 2 Sl
= = (e} - s g O = E
S 2 %8Rs8 52
= e &%
5 cemecTp
1 DTamnbl ¥ acneKThl MPOEKTUPOBAHUS 1 0 0 2 24 25 |IIK-1
POC, oxBareiBacMble COBPEMEHHBIMU
CAIIP, u ux uHTETpaIus B €IUHBIN
LUKJI TPOCKTUPOBAHUS
2 OCHOBHBIE PA3HOBHIHOCTU MOJEIEH 1 2 0 16 19 |TIK-1
anemeHTOB POC
3 MeToibl CUMYJIALIMY AJIEKTpUYe- 2 0 0 24 26 |TIK-1
CKHX LIEIIel U CTPYKTYP
Hroro 3a cemectp 4 2 0 2 64 72
6 cemecTp
4 CuHTE3 ¥ ONTUMHU3AIIUS DIICKTpUYe- 0 1 0 4 26 27 |TIK-1
CKHX LIEIIEeH U CTPYKTYP
5 PacueTHO-3KCIEpUMEHTAJIBHBIE ME- 0 1 0 4 5 |IIK-1, IIK-3
TOJIbI MpOEKTHpOBaHus1. IHTerpupo-
BaHHbIE CUCTEMBI MOJEIIMPOBAHUSA U
U3MEPEHU
6 ABTOMaTH3UPOBAHUE IIPOEKTUPOBA- 0 0 4 14 18 |IIK-1, IIK-3
HUE JINHUY Tepeaaynt
7 TlpoextupoBanue CBY-ycTpoiicTB 0 0 0 14 14 |TIK-1
Ha OCHOBE CBSI3aHHBIX JIMHUM
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Hroro 3a cemectp 0 2 4 4 58 68

Hroro 4 4 4 6 122 140

5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

v\ L=
= >~ O
Ha3zBanus pasznenos Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM) 5 ) &5
= | it
a o 2
= S}
5 cemecTp
1 DTamnbl U aceKThI 1.1 IlpoekTupoBaHue Ha YPOBHE CTPYKTYPHBIX CXEM U 1 IK-1
npoexktupoBanus POC, ocHoBHbIe CAIIP, o6ecnieunBaroniye Takoe npoeKTH-
OXBAaThIBACMbIC posanue. Kommonent Visual System Simulator (VSS)
coBpemeHHbiMU CAIIP, u | CAITP AWR Design Environment (AWRDE).1.2
WX UHTEerpanus B eiuHblil | [IpoexkTupoBaHue Ha ypOBHE MPUHIUITHAIBHBIX CXEM
LUKJI IPOCKTUPOBAHUS u ocHoBHble CAIIP, oOecnieunBaromue Takoe mpoeK-
tupoBanue. Kommonent Analog Office CAITP
AWRDE.1.3 IIpoextupoBanue POC ¢ yueTom BosHO-
BbIX 3(dekroB u CAIIP, oGecnieunBaromue 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 UCTIOIB30BAHUEM CUCTEMbI IPUKIAJAHBIX TIPO-
rpamm AWRDE + LabVIEW u MonynsHBIX U3MepH-
TenbHBIX MmIardopm PXI.
Hroro 1
2 OCHOBHBIE 2.1 Kpartkuii 0630p OCHOBHBIX BUJIOB MOJIE-JIEN AJie- 1 [K-1
pazHoBUIHOCTU Mozenel |MeHToB POC.2.2 Ananutudeckue mozaenu.2.3 Mone-
anemeHToB POC JIX B BUJIC SKBUBAJICHTHBIX cXxeM.2.4 TabmuaHbie MO-
JISITH.
Hroro 1
3 MeTozap! cUMymsLnn 3.1 Cumymsiuust nuHeHbIX nenei.3.2 Cumymsnus He- 2 IK-1
AJIEKTPUYECKUX LIETEH U | TMHEMHBIX LIeNeld METOAOM PELICHUS HETUHEUHBIX
CTPYKTYp Qg depeHnIranbHbIX YpaBHEHUH BO BpeMEHHON 00ia-
ctu (SPICE).3.3 Cumynsius HeMMHEHHBIX TIenel Me-
TOZOM rapMoHu4eckoro 6ananca.3.4 Cumynsus Bo-
HOBBIX ITPOIIECCOB B ANEKTpUueckux nemnsax. Kpazu-T
BOJIHBI. MeTon ceTok. MeTo MOMEHTOB.
Hroro 2
Hroro 3a cemectp 4
Hroro 4

5.3. Pa3znenbl AUCHUILNIMHBI U MEKIUCIMIUIMHAPHbIE CBSI3H € 00ecneYnBAKIIMMH (TPeabIy UMH)
U obecneynBaeMbIMU (NOCJIeAYIONIUMHU) JUCHTUNIIMHAMEA
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3M C 00€CTICUMBAOIIMMU (MTPEABIAYIIMMU) H
obecreunBaeMbIMH (ITOCICTYIOIIUMU ) TUCIUTUTHHAMH MTPEICTABICHBI B Tabmie 5.3.
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Tabmuua 5.3 — Pa3nenbl IUCIUTUTMHBI B MeXKANCIUILTMHAPHBIC CBSI3U

Ne pa3nenoB maHHOW AMCHUIUIMHBL, TSI KOTOPBIX HEOOXOIMMO
HauMeHOBaHHE TUCIUILIMH u3y4yeHHe 00ecTeYMBAIONINX U 00€CIIeYnBAEMbIX JUCLIUIUINH

1 2 3 4 5 6 7

[IpeamecTByromue JUCHUTIITUHBI

1 OCHOBBI KOMITBIOTEPHOTO MTPOEK-

+ - - + - + +
tupoBanus POC

2 PagnorexHu4eCcKHe 1IeNU U CUTHa-
JIBI

+ +

[Tocnenyromuye TUCITUTIITUHBI

1 OCHOBBI KOMIIBIOTEPHOTO MPOEK-

+ - - + - + +
tupoBanus POC

2 3amuMra BbITYCKHON KBalu(puKa-
LUOHHOW PabOThI, BKJIIOYAs! IOJII0-
TOBKY K IPOLIEYPE 3aIIUTHI U IIPO-
Leaypy 3alIUThI

3 CAIIP MUKpPOBOJTHOBBIX
YCTPOMCTB U AHTEHH

4 YcrpoiicTBa mpuemMa u 00paboTKH
CUTHAJIOB

+ + +

5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPyeMbIX TP M3YyYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3YyYECHUM AUCLUUIUIMHBI, W BHJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, ()OPMUPYEMBIX MTPU W3YYCHUU NTHUCHIUILIAHBI, U BUIAOB 3aHS -

TN

< Bunnl zangatuit

= . ) .

5 = g = =

5 & & 8 E &, DopMbI KOHTPOJIS

2 = : & = 2

2 =) = @ S

=
ITK-1 + + + + + KoHnTposbHas padora,
Koncmnekt camonoaro-
toBku, CobecenoBanue,
Otuer no nabopatopHOH
pabote, Omnpoc Ha 3aHs-
THUSX, 3aIIUTa KYPCOBBIX
MIPOEKTOB / KypCOBBIX
pabot, Pacuetnas pabo-
ta, Tect, OTUET 1O KYp-
COBOMY IIPOEKTY / Kyp-
coBoii pabdore, OTUeT 1o
MPAKTHUECKOMY 3aHs-
tuto, uddepenmupo-
BAHHBIN 3a4ET
I1K-3 + + KonTponpHas padora,

Otuet o nmabopaTopHO
pabore, Tect
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6. UaTepakTUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl

HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHbIX padboT

4 L =
= 2 =
3 S 5
2 > 5
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX paboT zF &5
- 2 s
> o =
a B>
= o
6 cemecTp
6 ABTOMAaTH3UPOBaHUE ABTOMaTH3UPOBAHHOE IIPOECKTUPOBAHKE JTMHUU II€peE- 4 IIK-1, TIK-
npoektupoBanue tuHUM | 1aud B AWR Design Environment 3
nepenadu Virtoro
Hroro 3a cemectp
Hroro
8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHue nMpakTHUECKUX 3aHATHH (CEMUHAPOB) MpUBeEIeHO B Tabmuie 8.1.
Tabmuia 8.1 — HaumeHoBaHUe MPaKTUYECKUX 3aHATHH (CEMHUHAPOB)
2 Y 5
= 2 E
3 =
Z = 5
HasBanus paznenos HaumeHoBaHue MpakTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
S 2, 5
= 8 2
e e g
= S
5 cemecTp
2 OCHOBHBIE AHanmMTHYECKHE MOJENH. 3aJjaHUE — PACCUUTATh B CH- 1 [IK-1
pasHoBUIHOCTH Mozieniel | creme MathCAD uMnynbCHbIE IEPEXOAHBIE U YAaCTOT-
anemeHToB POC HBIE XapaKTEPUCTUKH MTPOCTEHIIEN LIeTTH
Mopenu B BUIE DKBUBAJIIEHTHBIX CXEM. 3aaHUE — UC- 1
CJIEI0BATH BIMSHUE PA3IMUHBIX IIapaMETPOB SKBHBa-
JIEHTHOM CXEMbI Ha pe3yJIbTaThl MOJIEIN-POBAHUS
Hroro 2
Hroro 3a cemectp 2
6 cemecTp
4 Cunre3 u ontumu3zaius | CHHTE3 U ONTUMU3ALINS TTOIOCOBOTO (PUIIBTPa 1 TIK-1
SIEKTPUYCCKHUX Uenel ¥ |y o 1
CTPYKTYP
5 PacuetHo- Pacuer uMnynbCHOM U IEPEXOAHON XapaKTEPUCTUK 1 IK-1, TIK-
JKCIEPUMEHTAJIbHBIE uenu. KontponeHas pabota 3
METO/bI IPOEKTUPOBAHUSI.
CTOJIBI HPOCKTHPOBA Hroro 1
WHTerpupoBanHbIe

CHUCTEMBI MOJICITMPOBAHUS
Y U3MEPEHUI

Hroro 3a cemectp

Hroro
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9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIINH TPE/ICTABICHBI B

tabmmie 9.1.
Tabmua 9.1 — Buapl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
3 i
Q ==
o e o T
Bunasr camocTosTenbHON & > ©
Hassanwus pasnenon z = DopMbI KOHTPOJIS
paloTEI L g 2
X g =
> =3
o =
= S
5 cemecTp
1 DTamnb! 1 acneKThb IToaroroBka 1 HanucaHue 6 |IIK-1 JuddepenunpoBaHHbIit
npoektupoBanus POC, OTYeTa MO MPAKTUKE 3auet, KoHcnekT camono-
OXBaTbIBacMbIe CALIP TTOArOTOBKA K MPaKTHIC- 2 FOTOBK(I;I, Omnpoc Ha 3aHs-
COBPEMEHHBIMH »M | UM 3aHSTHSM, COMHHa- Tusix, OTYeT 1o npakTuye-
UX MHTCTPALIMS B CAMHBLL | oo, CKOMY 3aHsTHIO, Pacuer-
LUKJT TPOEKTUPOBAHUS Has pabora, Tect
[IpopaboTka TeKIHOHHOTO 2
MaTepuana
BrinonHeHne pacueTHbIX 14
pabot
Hroro 24
2 OCHOBHBIE [ToaroroBka Kk npaxkTuye- 8 IIK-1 JuddepeHunpoBaHHbIif
Pa3HOBUAHOCTU MOJENIEH | CKUM 3aHATHSAM, CEMUHA- 3ayet, KoHcnekT camonon-
anemeHToB POC pam roToBkH, TecT
[IpopaboTka JIeKIIMOHHOTO 8
MaTepuania
Uroro 16
3 MeTozap! cUMyIsLAN IToaroroBka K npaxkTuye- IK-1 JuddepenunpoBaHHbIit
ANEKTPUYECKUX LIeTIel U | CKUM 3aHSATHUSIM, CEeMHHA- 3ayet, KoHcnekr camono-
CTPYKTYp pam rotoBku, PacuerHas pabo-
[ToxaroroBka k mpakTuue- 2 Ta, Cobecenopanne, Tect
CKHM 3aHATHUSM, CEMUHA-
pam
IToaroroBka K npaxkTu4e- 2
CKUM 3aHATHUSAM, CEMUHA-
pam
[TpopaboTka JIEKITMOHHOTO 4
MaTepuana
Beinonsenue pacyeTHbIX 14
pabot
Hroro 24
Hroro 3a cemectp 64
6 cemecTp
4 Cunres u ontumuzauus | Beimonnenne koutponsHbix | 10 | ITK-1 JuddepenunpoBaHHbIii
ANIEKTPUYECKHUX IIeneil 1 | paboT 3aueT, KoHcnekT camomno-
CTPYKTYp TTOArOTOBKA K MPaKTHIC- 6 rotoBk#, KoHTponbpHas pa-

CKHUM 3aHATHUAM, CEMUHA-

6ora, PacueTHas paboTa,
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pam Tect
[IpopaboTka JIEKIIMOHHOTO 2
Marepuaia
Brinonaenue pacueTHbIX 8
pabot
Uroro 26
5 PacuetHO- [ToaroroBka k mpakTuue- 2 TIK-1 KoHcnexT camonoaroros-
9KCIIEPUMEHTANIbHbIE CKHUM 3aHSTUSAM, CEMUHA- ku, Pacuetnas pabota
METO/bI IPOEKTUPOBAHUS. | paM
MHTerpupoBanHbie [TpopaboTka JIEKITMOHHOTO 2
UCTEMBI M UPOBaHHSA
cuere OCIpoBa Martepuana
U U3MEpEeHui
Hroro
6 ABTOMaTH3UpPOBaHUE [ToaroroBka K npaxkTu4e- [IK-1 Otuer no 1abopaTtopHOH
IIPOEKTUPOBAHUE JIMHUM | CKUM 3aHATUSAM, CEMHUHA- pabore, Pacuernas pabota
neperadn pam
OdopmieHre 0TYETOB T10 8
J1abopaToOpHBIM paboTam
Hroro 14
7 IlpoextupoBanne CBY- |IlogroroBka k npaktuye- IK-1 3amuTa KypcoBBIX IPOEK-
YCTPOICTB Ha OCHOBE CKHM 3aHSATHUSAM, CEMUHA- TOB / KypCOBBIX paboT,
CBSI3aHHBIX JTMHUHN pam Pacuetnas pabora, Cobe-
Brinonaenue KkypcoBoro 8 CCNOBAHHC
IpoeKTa / KypcoBo# pabo-
THI
Hroro 14
Hroro 3a cemectp 58
[ToaroroBka u cnava 3auera 4 JuddepeHunpoBaHHbIif
3a4er
Hroro 126

10. KypcoBoii nmpoekT / KypcoBasi padota

TpynoeMKOCTh ayAMTOPHBIX 3aHATUN U POpPMUpYyeMble KOMIETEHIIMH B paMKaX BBITIOJIHEHUS Kyp-

COBOTO MPOEKTa / KypcoBOM paboThl pencTaBiieHbl Tadmuie 10.1.

Ta6muma 10.1 — TpynoeMKoCTs ayIMTOPHBIX 3aHATUN U (OPMUpPYEMbIe KOMIIETCHIIMY B PAMKaX BBIIIOJIHE -
HUs KYpCOBOTO MPOEKTa / KYpCOBOM pabOThI

v v =
= 2 E
2 = g
e O T
o & > 0
HaumeHoBaHue ayTUTOPHBIX 3aHITHIMA s &5
S S E
X g =
al e 2
~ S
5 cemecTp
PazpaboTka u aHanM3 TEXHUYECKOro 3aJ]aHusl IPU IMPOCKTUPOBAHUH 2 ITK-1
MOJIOCOBOTO (UIIBTPA
Hroro 3a cemectp 2
6 cemecTp
OcBoenne nporpaMmuoro moayist EMSight nns ananmza snextpo- 4 IK-1
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MarHUTHOM CTPYKTYphl. O3HaKOMIIEHHE C OMOIMOTEKOMIIEKTPOIU-
HAMUYECKHUX CTPYKTYpP, OCBOCHUE MPUHIIMIIOB PEJAKTUPOBAHUS
CTPYKTYp, CO3[JaHHE Pa3IMUHBIX TpaUKOB C OTOOpaKEHUEM pa3-
JUYHBIX XapakTepucTuk. OCBOCHHE HHCTPYMEHTA Mepexoa OT
JIBYXMEPHOTO K TPEXMEPHOMY H300paKEHUIO.

Hroro 3a cemectp 4

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

11. PeliTuHrOBasi cucTeMa AJISl OHCHKHU yCII€Ba€MOCTH oﬁyqammnxm
Petitunrosas cucteMa He HCIIOJIb3YCTCH.

12. YueOHO-MeTOAM4YeCcKOEe M HHGOPMALMOHHOE o0ecrevyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. OcHOBBI aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS PaTMOdJIEKTPOHHBIX YCTPOMCTB (4acTh 1)
[DnexTponHbIil pecypc]: YuebHoe mocobue / KomorpusoB B. A. - 2012. 120 c. - Pexxum noctyna:
https://edu.tusur.ru/publications/1390 (nara ob6pamenus: 13.07.2018).
2. OcCHOBBI aBTOMAaTH3MPOBAHHOTO MPOEKTHPOBAHUS PATMOAIEKTPOHHBIX YCTPOUCTB (4acTh 2)
[OnexkTponHbIil pecype]: Yuebnoe mocobue / KomorpusoB B. A. - 2012. 132 c. - Pexum nocryma:
https://edu.tusur.ru/publications/1391 (nata obpamenus: 13.07.2018).

12.2. lonosiHuTEIbHAS JIUTEpaTypa
1. KommbroTepHoe moaenupoBanue mnpoieccoB B POC [DnexkTpoHHbIid pecype]: YueOHoe moco-
oue / M. H. PomanoBckuii - 2016. 101 c. - Pexxum poctyma: https://edu.tusur.ru/publications/5916 (nata
obpamenusi: 13.07.2018).

12.3. YueOHO-MeTOAHIECKHE ITOCOOUS

12.3.1. O6s3aTe/IbHbIE Y4eOHO-METOANYECKHE MOCOOUSs

1. ABromartu3upoBaHHOE TMpoekThpoBaHue nuHUU Tepemaun B AWR Design Environment
[DnexkTpoHHBIN pecypc]: MeToanueckue yKa3aHus 10 BRIMOIHEHUIO JabopaTopHoit padoTsl / C. A. Aprtu-
meB - 2018. 12 c. - Pexum poctyma: https://edu.tusur.ru/publications/8124 (mata oOGpamieHus:
13.07.2018).

2. KommnbsrotepHoe npoektupoBanne POC [DnexTpoHHBIN pecypc]: YueOHO-MeToanYecKoe Mo-
coOue 1o NpakTU4YEeCKON U camocTosTeNbHOM pabote cTyneHToB / AptuieB C. A. — 2018. 69 c. - Pexum
noctyna: https://edu.tusur.ru/publications/8306 (nara obpamenus: 13.07.2018).

3. Kowmmbroteproe npoektupoBanre POC [DnekTpoHHBIN pecype]: YUeHO-MeToanYecKoe moco-
Ouve mo BBINOJIHEHUIO KypcoBoro mpoekra / AptumeB C. A. — 2018. 38 c. - Pexum pgocryna:
https://edu.tusur.ru/publications/8275 (nara obpamenus: 13.07.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIs CAMOCTOSTEIFHOU M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCIia JIUI ¢ OTPAHMYEHHBIMA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJJaNTUPOBAHHBIX K OTPAHUYCHHAM UX 3JI0POBBS U BOCIIPHUATHS HH(DOPMAITHH.

Jliist I ¢ HApYIIeHUSIMU 3PeHusI:

- B (hpopMe FIIEKTPOHHOTO IOKYMEHTA;

- B IeYaTHOW (hopMe YBEITMUEHHBIM MIPUGTOM.

JlJis1 JIUI ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

Jlais1 I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO annapara:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU (opme.
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12.4. IIpopeccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMbI

1. Tlpu BBIMOMHEHWH 3aJaHUN BO3MOXKHO HCTIOJIB30BAaHME CICAYIOMUNA WH(DOPMAITMOHHO-CITpa-
BOYHBIX CUCTEM:

2. http://www.eurointech.ru/education/selftraining/awr mwo/ (Ypoku uisi HauMHAOMMUX /
EBpouHTeX - pemeHust i MpOU3BOACTBA MICKTPOHUKH)

3. http://www.awrcorp.com/ru (Caiit komnanuu AWR — mpenmpusitus mo pa3paboTke Mpo-
IPaMMHBIX MPOAYKTOB, MPEIHA3HAUCHHBIX JIs1 aBTOMATH3AIUK TPOSKTUPOBAHUS BBICOKOUACTOTHBIX JJICK-
TPOHHBIX YCTPOKNCTB).

4. WubopmanMoHHbIE, CIpPaBOYHBIE W HOpPMAaTHUBHBIE 0a3bl JaHHBIX OuOmmoreku TYCVYP
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuajibHO-TEXHUYECKOe o0ecnedyeHue QNCIUIINHBI U TpedyeMoe MporpaMMHoe
o0ecrneyeHune

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJIbTALIUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUYECTBOM I10-
CaJIOUHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOM W CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyA0BaHNHE U yUeOHO-HAITIIIHBIE TOCOOMs, 00eceunBaroIIie TeMaTHIeCKUe Uil -
JIOCTPALIMHU 10 JIEKLIMOHHBIM pa3jieiaM JTUCIUIUINHBI.

13.1.2. MaTepuabHO-TEXHHYECKOE U MPOrpaMMHoOe ofecriedyeHne A1 NPAKTUYEeCKUX 3aHATHI
Yyebnas nmadoparopus paguodnaexktponuku / Jlabopartopus I'TIO
yueOHast ayuTOpusl ISl IPOBEICHHSI 3aHITUH PAKTUIECKOTO THIA, yueOHast ayIuTOpHUs sl TIPO-
BEJICHUS 3aHATHI 1a00paTOPHOTO THMA
634034, Tomckas obnacts, . Tomck, Bepumnuna ynuia, 1. 47, 407 ayn.
Ornucanune UMerIIerocs 000pyI0BaHUS:
- Jlocka MarHuTHO-MapKepHasi;
- KommyTtatop D-Link Switch 24 port;
- Komnbrotepst kinacca He Hmke [IDBM INTEL Celeron D336 2.81T 1. (12 mT.);
- Bomst™meTp B3-38 (7 mit.);
- 'enepatop curnanos cneruansaoit popmer AKUIT I'CC-120 (2 mT.);
- Kponmreiin PTS-4002;
- Ocummorpad EZ Digital DS-1150C (3 mir.);
- Ocummnorpag C1-72 (4 mrT.);
- TeneBu3op niua3MeHHbIH Samsung;
- lludposoii rereparop curnanoB PCC-80 (4 mt.);
- Hudposoii octmmiorpad GDS-810C (3 mit.);
- ABTOMaTH3UPOBAaHHOE TAOOPATOPHOE MECTO MO CXEMOTEXHUKE U panoaBToMaTuke (7 IMiT.);
- Kommutekt crienmanusupoBanHoi yueOHON MebOenu;
- PaGouee mecto npenogaBarens.
[IporpamMmMHoe obecnieueHue:
- 7-Zip
— AWR Design Environment
— Adobe Acrobat Reader
— Google Chrome
— LibreOffice
— Microsoft Windows
— PTC Mathcadl3, 14

13.1.3. MaTepHaJbHO-TEXHHYECKOE M IPOrPaMMHOe o0ecredeHne 1JIs J1adopaTopHbIX padoT
VYueOHnast maboparopusi paauodnekTporuku / Jlaboparopus ['TIO
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yueOHas ayTuTOpHsl 7Sl IPOBEACHHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHast ayIuTOpHs IS TIPO -
BEJICHUS 3aHATHI J1a00paTOPHOrO THMA

634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 47, 407 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- Jlocka MarHUTHO-MapKepHasi;

- KommyTtatop D-Link Switch 24 port;

- Kommbrotepsr kiacca He Hmke [I9BM INTEL Celeron D336 2.81'Tw. (12 miT.);

- Bomst™meTp B3-38 (7 mit.);

- I'eneparop curnanos cnenuanbHoit popmer AKUIT I'CC-120 (2 mt.);

- Kponmreiin PTS-4002;

- Ocmnorpad EZ Digital DS-1150C (3 mr.);

- Octmmnorpag C1-72 (4 mrT.);

- TeneBu3op niua3MeHHbIH Samsung;

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

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

- ABTOMaTH3MPOBAHHOE JTAOOPATOPHOE MECTO IO CXEMOTEXHHUKE M paguoaBToMaTHKe (7 1IT.);

- Kommuiekt cienmanusupoBanHoi yueOHoOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

- T-Zip

— AWR Design Environment

— Adobe Acrobat Reader

— Google Chrome

— LibreOftfice

— Microsoft Windows

— PTC Mathcadl3, 14

13.1.4. MarepuajibHO-TEXHUYECKOE U MIPOrPaMMHoOe o0ecnedyeHue JIsl CAMOCTOSTeIbHOM padoThI
Jiiss caMoCTOsTENbHON pabOThl MCIIONB3YIOTCS y4eOHBIE ayAUTOPHH (KOMITBIOTEPHBIE KIJIACCHI),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6nacTs, r. Tomck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06nacTh, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTh, T. Tomck, Bepmmanna ymuna, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:

- yueOHast mebenb;

- komneroTepsl kinacca He Hke [I9BM INTEL Celeron D336 2.81'T. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOUYCHBI K ceTu «/HTepHeT» U 00eCreYnBarOT JOCTYI B AJIEKTPOHHYIO HH-
(dhopMaMOHHO-00pa30BaTEIIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecredeHne TUCUUIIIMHBI ISl JIMI ¢ OrPAHMYEeHHbIMHU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B
OcBOGHHE NUCIUIUIMHBI JIMIIAMU C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 370POBbS M HHBAIHJIAMH
OCYIIECTBIISIETCS C UCTIOIB30BAHHEM CPEJICTB 00yUIEHUS OOIIEro U CIIeUaIbHOTO Ha3HAYCHUS.
[Tpu 3aHATHAX ¢ O0YUYAIOMUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPEAYCMOTPEHO MCIOIb30BaHNE 3BYKO-
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YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM HH(POPMaIUK B TOCTYIMHBIX (hOpMax, MOOUIIEHON CUCTEMBI MPEOIaBaAHUS I 00YJarOIINXCS
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylIeHUEeM Cyxa, 000pyJI0oBaHa KOMIBIOTEPHOW TEXHUKOM, aymMOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

ITpu 3aHATHAX ¢ OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX OOBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) Py MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIEC YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpreMa/nepe-
naun yuyeOHOM MHpOpMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PeKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUs
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. TecToBBIC 3aJaHUA
1. Kakue Mozienu HeJTMHEHHBIX AJIEMEHTOB Ha3bIBAIOT OE3bIHEPIIMOHHBIMU?

a) Mozenu, npeAcTaBisone 00beKT B BUE YEPHOTO SIIUKA

6) Monenu, npuMeHeHNe KOTOPBIX HUYeM HEeOrpaHHYEHHO

B) Mozenu, npenedperaroiie peakTuBHbIM HAKOIUIEHHEM YHEPTUU B 3JIEMEHTE

r) Mozenu Ha ocHOBe AU epeHInanbHbIX YpaBHEHUH KOHEYHOTO MOpsaKa

2. Jlns xakux o0BEKTOB crpaBeiuBa ¢popmyna u(t) = h(t)*x(t) (mpeodbpazoBaHue curHana oObeK-
TOM U(t) MOXHO BBIUHCIIHUTH KaK CBEPTKY MMITYJIbCHON XapaKTepUCTHUKU 00bekTa h(t) ¢ BXOTHBIM CHUTHA-
J0oM x(t))?

a)JIuHeiHbIe AIEeMEHThI

0) JIroObIe OOBEKTHI

B) ToNbKO ABYXIOJIOCHBIE 3JIEMEHTHI

r) Henuneiinbie 3neMeHTHI

3. Ot 4ero 3aBUCHUT EMKOCTh p-n nepexopa’?

a) uddy3nonHoit eMKocTu

0) Auddy3nonHoit u 6aprepHON EMKOCTH

B) baprepHoii emxocTu

I') p-n epexos He 001agaeT eMKOCThIO

4. Yro onuceiBaeT Mozienb Joepca-Mona?

a) Bapukan
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0) duon

B) Tpan3ucrop

r) ®uneTp

5. lns pemieHust Kakux ypaBHEHUN UCTIONB3YIOT Metoa Herotona?
a) HenmuaeHbIX

6) OObIKHOBEHHBIX TU(GEPEHITHATHHBIX

B) JluddepeHnnanbHbIX B YaCTHBIX MMPOU3BOAHBIX

r) JInHEWHBIX

6. K BBIXOHBIM TTapaMeTpaM YCHIIMTEINSI OTHOCSITCA. ..

a) [TapameTpsl TpaH3UCTOPOB

6) ConpoTHBJICHUE PE3UCTOPA B KOJIUICKTOPHOM TN

B) Koo dunuent ycunenus

r) EMKocTh Harpysku

7. Kakoe BbICKa3pIBaHHE HAMOOJIEE TOYHO ONPEIEIAET MOHITHE «MOACITB) ?
a) HavanbHbIil 3aMbIicen Oyayiero oobexTa

6) Tounast Korst OpUTHHAJIA

B) OpurnHas B MUHHATIOPE

r) O6pa3 opurnHaga ¢ HauooJee MPUCYITUMU CBONCTBAMHU

8. KakoB mpaBWIbHBIN MOPSI0K ACHCTBUI MPHU MATEMATUYECKOM OMMCAHUU CUCTEMBI C IOMOIIIBIO

COOTBETCTBYIOLIUX ITPOTrPAMMHBIX CPENCTB?
a) OnucaHue aprymMenra - onucanue (pyHKIHH - OMMcaHue MOCTOSHHBIX
6) Onucanue QyHKIMIA - ONIFICAHUE TIOCTOSHHBIX - OMMCAHUE apTyMEHTA
B) Onucanue GyHKIUH - ONMCAaHUE apryMEHTa - ONTUCAHUE TTOCTOSTHHBIX
r) Onycanue MOCTOSHHBIX - ONMCAHUE apI'yYMEHTA - ONMCcaHue (PyHKIUN
9. YTo Ha3bIBAIOT KPAEBBIMHU YCIOBUAMM ISl CHCTEMBI YPAaBHEHUHM MAaTEMAaTU4YECKON MOJenn?
a) YcnoBus, HanmaraeMble Ha (DyHKIIHUIO.

0) YcioBusi, HajaraemMble Ha IPOU3BOAHBIE HCKOMOMN (DYHKITUH.
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B) YCIIOBHS [UI OTPaHUYEHUS KOJIMYECTBA MMapaMeTpoB (DyHKIIUU

r) YciaoBusi, HakJaAbIBa€Mble Ha TPaHMIIE HCCIeTyeMoi o0IacTH U B HayaJIbHbIH MOMEHT BpeMe-
HU.

10. Yto Takoe mpoeKTupoBaHue?

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

0) IlepBoHavanbHOE ONMUCAHNE OOBEKTA MPOCKTUPOBAHMS.
B) Co3nanue (GyHKIMOHAIBHOTO MakeTa 0e3 yueTa pe3yJlbTaToB IEPBUYHOTO MOJCITUPOBAHHUS

r) [Iponecc npeoOpa3oBaHMs UCXOJHOTO OMUCAHUS OOBEKTa B KOHEYHOE ONKMCAHNE Ha OCHOBE BBI-
HOJTHEHHS KOMITIEKca paboT MCCIIeA0BaTeIbCKOTO, PACIETHOTO U KOHCTPYKTOPCKOTO XapakTepa.

11. CynmHOCTh KOMITBIOTEPHOTO MOACIMUPOBAHUS CUCTEMBI 3aKITHOYAETCS

a) B cozmanny KOMMIbIOTEPHOM MporpaMMbl (TTakeTa MporpamMM), ONMKMCHIBAIONICH MOBEICHUE dJIe-
MEHTOB CHUCTEMBI B Ipolecce ee¢ (YyHKIMOHUPOBAHMS, C YUETOM HMX B3aUMOACHUCTBHUS MEXIy co00i ¢
BHEIIHEH cpeioil, a Tak e Cepuy BIYUCIUTEIbHBIX SKCIIEPUMEHTOB.

6) B cozmanuym MHTEPAKTUBHOTO CIHMCKA PACUETHBIX MAPAMETPOB CHUCTEMBI, C BO3MOXKHOCTBIO MX
U3MCHCHUA I HaGJIIOI[eHI/IH U3MEHCHUI COCTOSHHUSA CHUCTEMBI B 3aBHUCHMOCTH OT IIOBCACHUA TEX HUIIHU
MHBIX [1apaMeTPOB, a TaK K€ CO3aHUN KOMIBIOTEPHOI aHUMAIMH MOBEIEHUSI CUCTEMBI C YUETOM pealb-

HBIX COCTOSTHUU.

B) Co3/aHe CUCTEMbl MaTeMaTHYECKUX YPAaBHEHHM, ISl pacyeTa pe3yabprara (PyHKIMOHUPOBAHUS
CUCTEMBI

r) B co3manny KOMIbIOTEPHOW aHMMAllMK WM CXEMbI, YYUTHIBAIOLIEH rabapuThl CUCTEMBI U €€
OCHOBHbBIEC TMHAMHYECKUE U CTATUYECKUE XapPAKTEPUCTUKHU.

12. Mozens q0/KHA YYUTHIBAaTh Hanbouee CyIecTBEeHHbIE CTOPOHBI UCCIIEyeMOro 00beKTa U OT-
pa)xatb €ro CBOMCTBA C MPUEMIIEMOI TOYHOCTBIO. DTO OMPEACIICHUE ..

a) [IpuHIMIA CUCTEMHOCTH

0) [IpuHnMITa aIEeKBAaTHOCTH

B) [IpuHIIMTIa yIIpOIeHHOCTH

r) [IpuHIIMIa YyCTOWYUBOCTH

13. Yto Takoe mapameTpbl CUCTEMBI?

a) BenuunHbl, XxapakTepusyrolue 3HepreTuueckoe Wik nHGHOPMAIMOHHOE HAIMIOJHEHUE JJIEMEHTa
WJIU TIOJICUCTEMBI.

0) CBoiicTBa DJICMEHTOB O0OBEKTA.

B) Bennuunbl, KOTOpbIE BbIpAXKatOT CBOMCTBA CUCTEMBI WJIM €€ YaCTH, UJIM OKPYXKaIOLEeH Cpeibl.
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r) Her npaBunbsHOTO OTBETA.

14. Ins yero B monenu tpansucropa ['ymmens-Ilyna mexay 0a30if U KOJUIGKTOPOM BKIIIOYEH HE-
JMHEWHBIA UCTOYHUK TOKA?

a) OnuceIBaeT paboTy TPAH3UCTOPA B PEKUME HACBHIIIICHUS

0) OnpenensieT KPyTU3HY TPaH3UCTOPA

B) OmpenensieT BBIXOJHYIO TIPOBOANMOCTD TPaH3UCTOPA

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

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

a) MakcuMasabHO IOYCTUMBINA TOK B MIPSIMOM CMEIICHUH

0) Tok mMoma mpu HANPSHKEHUHM OTKPBITHUS

B) OOpaTHBII TOK HACHIIICHHSI

r) Tok cToka

16. Kakoii u3 MeTO/I0B pacyera Iieneil o MOCTOSHHOMY TOKY He IIpuMeHseT 3akoHoB Kupxroga:

a) Metoj HeTTOCPEICTBEHHOTO IpUMEHEeHUs 3akoHOB Kupxroda

6) MeTo/1 KOHTYpPHBIX TOKOB

B) MeTron y3/10BbIX IOTEHIIUAJIOB

r) UtepaunonHbIii MeTO

17. Kakol MeTOA NCIIONB3YETCA UIsl CHMYJISIIUN HEJTMHENHBIX CXeM?

a) Merox rapMOHUYECKOro OasaHca

6) MeTo/ MOKOOPAMHATHOTO CITyCKa

B) Meton TarapunoBa

r) MeTon KOMIUIEKCHBIX aMIUTUTY/L

18. CymrHocTh Kakoro merosaa (GopMyaupyeTcs Tak: cxema pa30uBaeTCsl Ha JIBE MOJCXEMBbI — JIU -
HEWHYI0 (MHEPIIMOHHYIO) ¥ HEeJMHEHHY0. JInHelHas cxemMa aHaIM3UpyeTcs B YaCTOTHOW 00JIacTH, HEJH -

HelHas — BO BpeMEHHOW. Eciu pe3ynbTaTel HE COBIIAAOT, BHIIIOIHACTCS UTEPALIMOHHBIN IIOBTOP aHAJIA3a

a) Metox pemieHust HEMMHEWHBIX AUddepeHnanbHbIX ypaBHEHUH B pa3HOCTHOM (opme pexyp-
CHBHO BO BPEMEHHOH 001acTH

0) Meron rapMoHHUYEeCKOro OanaHca

B) Meton Hrrotona-Padcona
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r) MeToa KOMITJIEKCHBIX aMILTUTY/L
19. Yto Takoe mapamMeTpuyeCKuii CHHTE3?

a) Onpenenenre quana3oHOB 3HAUCHUM BapbUPYEMbIX MApaMETPOB, BBIXOJ 32 KOTOpBIE B MPOIEC-
C€ ONTUMU3ALINH 3aIPEIIAeTCA

6) Ilpornecc co3nanust MPUHIUIHAIBLHON CXEMBI € 33JaHHBIM KOJIMYECTBOM IapaMeTPOB

B) ABTOMAaTU3MPOBAHHBIN WM aBTOMAaTHUECKUHM CUHTE3 CTPYKTYPHON WM MPUHIMIIHNAIBHON cXe-
MBI LIENIN WIH yCTPOMCTBA

r') ABTOMaTH3MPOBAHHBIA WM aBTOMAaTUYECKUN BBIOOP MapaMeTpoB LENH, 00eCIEUUBAIOLINX BbI-
MOJTHEHUE TEXHUYECKUX TPEOOBaHMI K HEH

20. ABTOMaTH3UpPOBAHHBIM CHHTE3 KaKuX IleTel IOCTyrneH Ha aAaHHbld MOoMeHT B AWR Design
Environment ?

a) JIunwmii 3aaepKKH
0) KBagparypHbBIX MOIYISITOPOB M IEMOIYJISITOPOB
B) Ycmurenein

r) JINHEWHBIX YaCTOTHBIX (PHUIIBTPOB U COTIIACYIOUTUX IIETICH

14.1.2. Bonipochl il NOATOTOBKH K MPAKTHYECKHM 3aHATHIM, CEMUHAPaM
Ocobennoctu cumymsanuu POC Ha ypoBHE CTPYKTYpHBIX cxeM. [lomHbIe MOJEeNH YeThIPEXIOItoC-
HBIX 3JIeMeHTOB. Bo3aMo)kHOCTH 110 aHanmu3y pacnupeneneHabix cTpyktyp B AWR DE. Kmaccudukanms cu-
MyJISITOpOB. CUMYIISILIMS [IEPEXOIHBIX MPOLIECCOB B HENMHENHBIX 1ensaX. HeauHeiinple CUMYIIATOPBI U UX
npuMeHeHrne. MeTos MHOTOCUTHAJIBHOTO TApMOHUYECKOTo OajaHca.

14.1.3. Bonipochl Ha cobecenoBaHue
Ocob6ennoctu cumyrsiiu POC Ha ypoBHE CTPYKTYPHBIX CXEM.
[TonHbIe MOJIENIN YETHIPEXIIOIIOCHBIX 3JIEMEHTOB.
Bo3moxxHOCTH O aHANIM3Y pacipeneiaeHHbIX cTpykTyp B AWR DE.
Knaccugukanus cumymnsaTopos.
Cumynsanus NepexoiHbIX IPOLECCOB B HEITUHENHBIX LIETISAX.
HenuneliHble CUMYIATOPBI U UX IPUMEHEHHE.
MeTtos MHOTOCUTHAITbHOT'O TAPMOHUYECKOro OanaHca.

14.1.4. Tembl OIPOCOB HA 3aHATHAX
Knaccudukanus monenei
JIuHelHbIe U HEMUHEWHBIE MOJETU
CBolicTBa MoJzenen
KBazucrarnueckue (QS) u HekBazucratnueckue (NQS) HeMHEHHBIE MOIETH

14.1.5. TeMmbl KOHTPOJILHBIX padoT

KontponpHas padota Ne3

Bompoc 1

1. Pa3HOBUIHOCTH CUHTE3A LIETIEH.

2. Yto HEoOX0IMMO 3a]1aTh, YTOOBI ONPECIUTD 33]]a4y aBTOMATU3UPOBAHHOTO MMapaMETPUIECKOTO
cuHTe3a?

3. Kak MoxxHO chopMHpOBaTh 1ETH ONTHMHA3AIIHN?

4. OcoOeHHOCTH 3a/1aHUs BapbUPYEMbIX TapaMeTPOB.

Bompoc 2
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5. UTo Takoe rpaHUYHBIC YCIOBUS ONTUMM3ALNN M KAKOBBI 0COOEHHOCTH UX BBIOOpA?

6. OCHOBHBIE ONTUMU3ALMOHHBIE AIITOPUTMBI U UX OCOOCHHOCTH.

7. ABTOMAaTU3MPOBAHHBIN CTPYKTYpPHBIM CUHTE3 KaKUX LEMNEl Ha HACTOALIMI MOMEHT pPEealu30BaH
B AWRDE?

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

Bompoc 3

9. AnropuT™M aBTOMaTU3UPOBAHHOTO CTPYKTYPHOT'O CUHTE3a (PUIBTPOB.

10. [IpeobpazoBanue YaCTOTHI IPH CUHTE3€ (PUIBTPOB: YTO BBHIMOIHSACTCS HA 3TOM dTare?

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

12. OcoGeHHOCTH cHUHTE3a (PUIBTPOB Ha paclpeieIeHHBIX AIEMEHTAaX.

Bonpoc 4

13. OcHOBHBIEC UCXOAHBIEC TAPAMETPHI IS pacueTa pUIbTpa.

14. O6mwme moaxoIbl K CHHTE3Y COTJIACYIOITUX IIETICH.

15. Yto HyXHO 3a7aTh, YTOOBI ONPEACIUTH 33J]a4y aBTOMAaTU3UPOBAHHOTO CHHTE3a COTMIaCyIOIei
nenu?

Bomnpoc 5

16. Knnaccuduxarus CHMyIISITOPOB.

17. HenuueiiHble CUMYIIATOPBI U UX IPUMEHEHHE.

Bomnpoc 6

18. Cumynsiius JMHEHHBIX 1enel M0 MOCTOSTHHOMY TOKY.

19. CuMynsiust TMHEMHBIX LETIEH C y4€TOM PEaKTUBHOCTH.

Bomnpoc 7

20. Knaccudukarus HeTMHEHHBIX CUMYJIATOPOB.

21. Cumynsiiust HEMMHEHHBIX Lenel Mo MOCTOSHHOMY TOKY.

Bomnpoc 8

22. CuMymsius epexXoJHbIX MPOLIECCOB B HETMHEWHBIX LEMNAX.

23. CX0auMOCTh AJITOPUTMOB HETMHEHHON CUMYJISAIIUY.

Bompoc 10

24. MeToa rapMOHHYECKOTo OanaHca.

25. MeTo MHOTOCUTHAJILHOTO TAPMOHHYECKOTo OanaHca.

Bomnpoc 11

26. Pa3HOBUIHOCTHM CHHTE3a LIETIEH.

27. Yto HEoOX0IUMO 3aJaTh, YTOOBI ONPEAEIUTh 3a/1a4y aBTOMAaTU3MPOBAHHOTO MTapaMeTpU4eCcKo-
ro cuHTe3a?

28. Kak M0xHO chOpMHUPOBATH IIEJIH ONITUMHU3AITAHN?

29. OcoOeHHOCTH 3aJJaHHsI BAPbUPYEMBIX MTAPAMETPOB.

Bomnpoc 12

30. Yro Takoe rpaHUYHbIEC YCIOBHS ONITUMHU3AIMH U KAaKOBBI OCOOCHHOCTH UX BhIOOpa?

31. OcHOBHBIE ONITUMH3AIMOHHBIC AITOPUTMBI U UX OCOOEHHOCTH.

32. ABTOMaTU3UPOBAHHBIN CTPYKTYPHBII CUHTE3 KAaKUX LIETIEH HAa HACTOSIINNA MOMEHT peaIn30BaH
B AWRDE?

33. OcHOBHBIE Pa3HOBUAHOCTH (PUIBTPOB, JOCTYIHBIE JUIsI aBTOMAaTU3UPOBAHHOTO CTPYKTYPHOTO
cunte3a B AWRDE.

Bompoc 13

34. AnropuT™m aBTOMaTU3UPOBAHHOTO CTPYKTYPHOTO CHHTE3a (DUIIBTPOB.

35. IIpeoOpa3oBanue YacTOThI IPH CUHTE3€ (PUIBTPOB: UTO BBIMOIHACTCS HA 3TOM dTarie?

36. Ha xakoii anemeHTHO# 6a3e MokeT ObITh cuHTe3upoBaH GuibTp B AWRDE?

37. OcobGeHHOCTH CHHTE3a (PUIIBTPOB HA PACIIPECICHHBIX AJIEMEHTaX.

Bomnpoc 14

38. OcHOBHBIE UCXO/IHBIE TAPAMETPHI JJIs pacueTa GpUiIbTpa.

39. O6mme moaXopl K CHHTE3Y COTVIACYIOIIHX IETeH.

40. Yto HYXHO 3a7aTh, YTOOBI ONPEIEIUTH 3a/1a4y aBTOMAaTH3MPOBAHHOTO CHHTE3a COIIACYIOIIEH
nenu?
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14.1.6. Bonnpocbl Ha caMONIOATOTOBKY
CuMymsIus TUHENHBIX Eenel ¢ UCIIOJIb30BAHUEM MPOCTHIX AHATUTUYECKUX MOJAECIIEH.
Cumynsiiust HeMMHEHHBIX TIeTIei MeTOJJOM TapMOHUYECKOro OaaHca.
CrpykrypHbiii cunte3 cxem B CAIIP AWRDE
[TporpamMupoBaHue THOKUX CPEJICTB U3MEpeHus ¢ npuMeHeHrneM LabVIEW.

14.1.7. Bonpocs! 1uddepeHuMpoBaHHOIO 3a4eTa
Bormpoc asis 3aueT popMUpYIOTCS TyTEM KOMOMHUPOBAHUS BOTIPOC U3 KOHTPOJIBHOM pabOThI

14.1.8. Tembl pacyeTHbIX padoT
Cobpats npoctyto cxemy B AWRDE.
Paccuurats B cucreMe MathCAD umnynbcHbIe nepexoHble M YaCTOTHBIE XapaKTEPUCTUKH IPO-
CTEUILIEH LenH.
HccnenoBars 3aBUCHMOCTh KaueCTBA MOJICTMPOBAHUS OT ApaMETPOB CUMYJIISITOPA.
[TapameTpudecku CUHTE3UPOBATH CXEMY IO 33JJaHHOMY KPUTEPHIO.

14.1.9. Temb1 1a00paToOpHBIX padoT
ABTOMaTH3UPOBaHHOE NpoeKkTUpoBaHue JTUHUU nepenaud B AWR Design Environment

14.1.10. Tembl KYpCOBBIX POEKTOB / KYPCOBBIX padoT
[IpoexTupoBanue GUILTPa HA CBSI3AaHHBIX JTUHUSIX

14.1.11. MeTonuveckue peKoMeH AU

OO0bEéM yacoB, NPEAYCMOTPEHHBIX Y4YEOHBIM IUIAHOM I M3Yy4YEHMs TUCLHMIUIMHBI, IMO3BOJISET
OCBETUTh TOJIKO HanOojee BaKHbIE MOMEHTHI M PAcCKpbITh 0a30Bble NMOHATHUSA IMPU YTECHUM JIEKLHH.
[TosToMy mpu peanuzanuy IpPOrpaMMbl CTYJICHTBI JOJDKHBI pab0TaTh CaMOCTOATENILHO KaK MPH MOBTOpPE -
HUU JIEKIIMOHHOTO MaTepuaia, Tak U IpU MOATOTOBKE K J1a00paTOPHBIM M MPAKTUYECKUM 3aHATUAM. [[ns
obecnieueHns: 3(p(HEKTUBHOTO YCBOSHMsI CTYJEHTAaMH MaTepuajoB TUCLUIUIMHBI HEOOXOOMMO Ha MEPBOM
3aHATHUU MO3HAKOMHUTH UX C OCHOBHBIMU IOJIOKEHUSIMU U TpeOOBaHUAMHU paboyeil mporpaMMel, ¢ MoJyie-
KAIUMH HU3YYEHHUI0 TEMaMH, CIIMCKOM OCHOBHOM M JONOJHMUTENBHOM JUTEpaTypbl, C IMOJOXKECHUSIMHU
0aJTbHO-PEUTUHTOBOI CHCTEMBI OIICHKH ycrieBaeMocTd. Ha nekumsax HeoOxoauMo oOpaiiaTb BHUMaHHE
Ha 0COOCHHOCTH IMPUMEHEHHUsI pacCMaTPUBAEMOIr0 MaTepuala B MOCIEAYIOIINUX Kypcax, a Takxke B Oyay-
el npodeccnoHaNIbHON NesATeNbHOCTH. [l yBEeIMUEHUsl 3aUHTEPECOBAHHOCTH M MOBBILICHUS KOMIIE-
TEHIUH CTYJCHTOB CJeIyeT B yueOHOM IpoLecce MPUMEHATh MHTEPAKTUBHBIE METOIbI O0YUEHUSI.

14.2. TpeGoBaHMs K OLIEHOYHBIM MAaTepHAaJIaM /JIsl JIUIl C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbS M HHBAJIU/I0B
syt ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAJIHMJIOB MPEAYCMOTPEHBI JOTIOTHU -
TeJbHBIE OLIEHOYHbIE MaTepHUAIIbI, IEPEUEHb KOTOPBIX YKa3aH B Tabnuie 14.
Tabmuma 14 — JIomoHUTEBHBIE MaTepHaIbl OIICHUBAHUS ISl JIUIl ¢ OTPAHUYCHHBIMH BO3MOXXHOCTSIMHU
3JI0pPOBbsI 1 HHBAJIMJIOB

Kareropun Buap! 1ONOTHUTENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLIEHKU
00y4aroLXCsl MaTepHasoB pe3yabTaTOB 00yUEHUS

TecTbl, MUCbMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C HapymieHusiMu
ciyxa

C napymenusmu | CobeceroBaHue 1o BOIIpocaMm K 3aueTy, | [IpenMyiiiecTBeHHO yCTHas MpoBepKa

3peHus OIpOC 110 TEPMUHAM (MHIUBUYaJIbHO)
C HapyuieHussMu Pemienue qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHBIE | [IpenMyIiecTBeHHO AUCTAaHIIMOHHBIMH
JIBUTATEIBLHOIO CaMOCTOATEINIbHbIE Pa0OTHI, BOIPOCHI K METOaMU
anmnapara 3a4eTy
C orpanunuenussMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmyniecTBEHHO IPOBEPKA
o01ieMe TMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOJaMH UCXOJISl U3 COCTOSTHUS
MIOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYalOILIErocss HA MOMEHT IPOBEPKU
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14.3. MeToanueckue peKOMeH/IALMH 110 OLIeHOYHBIM MaTepuajaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
CTymnHas (hopMa IpeJO0CTaBICHUS 3aJaHNI OLIEHOYHBIX CPEJICTB, & UMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUEHHBIM MIPUPTOM;

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BaHUEM CYpPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [l TaKUX 00ydaromuxcs MpeycMaTpuBaeTcsl JOCTYII -
Hast popmMa mpeToCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCITOJIH30BAHNUEM YCIIYT aCCUCTEHTA;

- IIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JMCIUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popmax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIPUATHS HH(POpMALIUK:

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

J1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

ITpu HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHHUsI MOXKET MPOBOUTHCS B HECKOIBKO ITAIOB.

CornacoBaHa Ha noprtane Ne 39307 20



	1. Цели и задачи дисциплины
	1.1. Цели дисциплины
	1.2. Задачи дисциплины

	2. Место дисциплины в структуре ОПОП
	3. Требования к результатам освоения дисциплины
	4. Объем дисциплины и виды учебной работы
	5. Содержание дисциплины
	5.1. Разделы дисциплины и виды занятий
	5.2. Содержание разделов дисциплины (по лекциям)
	5.3. Разделы дисциплины и междисциплинарные связи с обеспечивающими (предыдущими) и обеспечиваемыми (последующими) дисциплинами
	5.4. Соответствие компетенций, формируемых при изучении дисциплины, и видов занятий
	6. Интерактивные методы и формы организации обучения
	7. Лабораторные работы
	8. Практические занятия (семинары)
	9. Самостоятельная работа

	10. Курсовой проект / курсовая работа
	10.1. Темы курсовых проектов / курсовых работ

	11. Рейтинговая система для оценки успеваемости обучающихся
	12. Учебно-методическое и информационное обеспечение дисциплины
	12.1. Основная литература
	12.2. Дополнительная литература
	12.3. Учебно-методические пособия
	12.3.1. Обязательные учебно-методические пособия
	12.3.2. Учебно-методические пособия для лиц с ограниченными возможностями здоровья и инвалидов
	12.4. Профессиональные базы данных и информационные справочные системы

	13. Материально-техническое обеспечение дисциплины и требуемое программное обеспечение
	13.1. Общие требования к материально-техническому и программному обеспечению дисциплины
	13.1.1. Материально-техническое и программное обеспечение для лекционных занятий
	13.1.2. Материально-техническое и программное обеспечение для практических занятий
	13.1.3. Материально-техническое и программное обеспечение для лабораторных работ
	13.1.4. Материально-техническое и программное обеспечение для самостоятельной работы
	13.2. Материально-техническое обеспечение дисциплины для лиц с ограниченными возможностями здоровья и инвалидов
	14. Оценочные материалы и методические рекомендации по организации изучения дисциплины
	14.1. Содержание оценочных материалов и методические рекомендации
	14.1.1. Тестовые задания
	14.1.2. Вопросы для подготовки к практическим занятиям, семинарам
	14.1.3. Вопросы на собеседование
	14.1.4. Темы опросов на занятиях
	14.1.5. Темы контрольных работ
	14.1.6. Вопросы на самоподготовку
	14.1.7. Вопросы дифференцированного зачета
	14.1.8. Темы расчетных работ
	14.1.9. Темы лабораторных работ
	14.1.10. Темы курсовых проектов / курсовых работ

	14.1.11. Методические рекомендации
	14.2. Требования к оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов
	14.3. Методические рекомендации по оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов

