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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dbopMHupoBaHUE y CTYACHTOB Oaraka 3HaHWW W HaBBIKOB, HEOOXOMUMBIX JJIS POEKTUPOBAHUS pa3-
JUYHBIX paguodneKTpoHHBIX cpeacTB (POC) ¢ mpuMeHeHrneM KOMIBIOTEPHBIX CHCTEM aBTOMATU3HPOBAH-
Horo npoektupoBanus (CAIIP),
MOJIETUPOBAHKE U U3MEPEHUS B UHTErpupoBaHHbIX POC

1.2. 3agaun IMCHMIIINHBI

—  H3y4YCHUE:

— @ OCHOBHBIX Pa3HOBUAHOCTEN Mojienelt anemeHToB POC;

— @ METOJIOB CUMYJISILIUU 3JEKTPUUECKUX LIENEH U CTPYKTYP;

— @ METOJIOB CMHTE3a M ONTUMU3AIUH AIICKTPUUECKUX LETIEH U CTPYKTYP;

— @ PaCYeTHO-IKCIEPUMEHTATBHBIX METO/IOB ITPOCKTUPOBAHHUS;

— @ ocHOBHbIX pazHoBuaHOcTe CAIIP 1M MHTErpUpOBaHHBIX CUCTEM MOJEIUPOBAHUA U U3ME-
pEHUI.

2. MecTo nmucuuiiiuebl B cTpykrype OITOII
Jucuymnuaa  «Metonpl  MOZENMpOBaHMST W ONTUMHU3ALUU  PAAUOIIEKTPOHHBIX  CHUCTEM)
(b1.B./IB.9.2) otHOCUTC K 010Ky 1 (BapuaTHBHAs 4acTh).
[TpeamecTByOIKUMU JUCIUIUIMHAME, (OPMUPYIOIIMMHU HayaJlbHbIe 3HAHUSA, ABISIOTCA: OCHOBBI
MOCTPOEHUS! KOMIIBIOTEPHBIX CETEH.

HOCJ’ICI[yIOH_[I/IMI/I JUCHUIINIIMHAMU  ABJIAIOTCS AHHapaTHBIC CpCACTBAa KOHTPOJISI W YIPABJICHUA
POC.

3. TpeGoBanus K pe3yJibTATAM OCBOEHMS JUCUUILTHUHBI

[Tporniecc n3yueHus: AUCUUILUIMHBI HAMPaBJIeH Ha (JOPMUPOBAHUE CICAYIOMIUX KOMITIETCHIINH:

— TIK-1 crmocoOGHOCTBIO BBHITIOJHATh MAaTeMaTHYECKOE MOJACIUPOBAHUE OOBEKTOB M IPOIIECCOB
M0 TUIIOBBIM METOAMKAM, B TOM YMCJI€ C HCIOJIb30BAHUEM CTAHJAPTHBIX MAKETOB MPHUKJIAIHBIX MPO-
rpamm;

— IIK-6 roToBHOCTBIO BBINOJHATH PAacyeT U MPOEKTUPOBAHUE JI€TAJIEH, y3JI0B U YCTPOWUCTB pa-
JTUOTEXHUYECKUX CHUCTEM B COOTBETCTBHH C TEXHHUYECKUM 33JJaHUEM C MCIOJIb30BAHUEM CPEJICTB aBTOMA-
TH3alUU IPOEKTUPOBAHNS;

B pesynbrare u3ydeHus: TUCIUTUTMHBI O0YYarOIIUNACS JOKEH:

— 3HATh CTAaHJAPTHBIC MAKETHl IPUKIAAHBIX IPOrPaMM, OPUEHTUPOBAHHBIX HA PEILICHUE HAyY-
HBIX U MTPOCKTHBIX 33/1a4 PaUO03IEKTPOHUKH.

—  YMeTb IPUMEHSTh KOMIIBIOTEPHBIE CUCTEMBI M NTAKEThI MIPUKIIAAHBIX IPOrpaMM ISl IPOEKTHU -
POBaHUS U UCCIIEIOBAHUS PAAUOTEXHUYECKUX YCTPOMCTB.

— BJaJeTh TUIIOBBIMU MPOTPAaMMHBIMH CPEACTBAMH JUIsl aBTOMAaTHU3aIllMU TMPOEKTUPOBAHUS
MOJIEJTMPOBAHMS PAIUOIEKTPOHHBIX LIETIEH, YCTPOUCTB U CUCTEM.

4. O0beM IMCUMILIHHBI M BUbI Y4eOHOH padoThI
OO0m1ast TpyI0EMKOCTh AUCIUIUTHHBI cOCTaBIsIeT 4.0 3aU€THBIX €UHUIIBI U TIPEJICTaBICHA B Ta0JIM -
ne 4.1.

Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTHHBI

Bunel yueOHOM nesTebHOCTH Bcero gacos CemecTpsl

7 cemecTp
AynuaTopHbI€ 3aHATHUS (BCETO) 60 60
Jleknun 24 24
[IpakTnueckue 3aHATHS 20 20
JlaGopartopHbie pabOThI 16 16
CamocTosiTenbpHas paboTa (Bcero) 48 48
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 16 16
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[TpopaboTka JIEKITMOHHOTO MaTepraia 12 12
[ToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 20 20
Bcero (6e3 sx3amena) 108 108
Iloaroroska u ciaya sK3aMeHa 36 36
OO6miast Tpy1I0€MKOCTb, 4 144 144
3auetHble EauHunml 4.0 4.0

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

—_ (D]
= - o 2 g 3 E
: o o S O = 5
= jan} () O < 2 (D] s
H o s 3 3 T3 2 0
a3BaHUs pa3Jcia0B AMCHUIIINHBI % ) o o o 9 % 5
= 5 = s s 0 ==
e, < < SIS &z
7 cemecTp
1 DTanel 1 aceKThl IPOEKTUPOBAHUS 5 4 0 12 21 |IIK-1, IIK-6
POC, oxBarpiBaeMble COBPEMEHHBIMU
CAIIP, 1 uX UHTETpaLMs B €IUHBIA [IUKJIT
MIPOEKTUPOBAHMUS.
2 OCHOBHBIE PA3HOBUIHOCTHU MOJIEIEH 4 4 4 9 21 IIK-1, ITK-6
anemenToB POC.
3 MeTo/ibl CUMYJIAIIMU AIEKTPUUECKUX 5 4 4 9 22 IIK-1, TIK-6
Leel U CTPYKTYP
4 CuHTE3 ¥ ONTUMU3ALUSA IEKTPUIECKUX 5 4 0 4 13 |IIK-1, ITK-6
LIeTed U CTPYKTYP.
5 Pac4yeTHO-3KCIIEpUMEHTAIbHBIE METOBI 5 4 8 14 31 |IIK-1, [IK-6
MPOEKTUPOBaHMs. IHTETpupOBaHHBIC CH-
CTEMBbI MOJECIIMPOBAHUS U U3MEPEHU.
Hroro 3a cemectp 24 20 16 48 108
Hroro 24 20 16 48 108
5.2. Coaep:xanue pa3aejioB IUCHUILIHHBI (110 JIEKIIUSIM)
Copeprkanue pa3ienoB TUCIUILIKMH (TIO0 JIEKIUSIM) IPUBEACHO B Tabnuie 5.2.
Tabmuma 5.2 — ComeprkaHue pa3iesaoB TUCIUILIMH (TI0 JICKITHSIM)
3 z§
3 =
2 > 5
Ha3zBanus pasznenos Copeprkanue pa3aesioB JUCHUILTUHBI (110 JIEKIUSM) zF &5
o E
= 2 =
a e g
= S
7 cemecTp
1 DTamnbl U aceKThI 1.1 IlpoekTupoBaHue Ha YPOBHE CTPYKTYP-HBIX CXEM 5 IIK-1, ITK-
npoektupoBanusa POC, u ocnoBHble CAIIP, oOecnieunBaroue Takoe mpoeK- 6
OXBaThIBACMbIC tupoBaHue. Kommonent Visual System Simulator
cospemenubiMu CAIIP, u |(VSS) CAITP AWR Design Environment
ux uHTerpanus B equHbiii | (AWRDE).1.2 I[IpoektupoBanue Ha ypoBHE ITPUH-
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IMUKJII ITPOCKTHPOBAHUA.

LIMITH-aJIbHEIX ¢xeM 1 ocHoBHBEIE CAIIP, o6ecnieunBa-
olMe Takoe npoektupoBanue. KommoneHnt Analog
Office CAITP AWRDE.1.3 IIpoextupoanue POC c
ydeToM BosHOBBIX ¢ dexToB n CAIIP, obecnieunBaro-
e Takoe npoekTupoBanue. Kommnonent Microvawe
Office (MWO) CAITP AWRDE.1.4 NnTterpupoBaHn-
HBIE CUCTEMBI MOJICTTUPOBAHUS U U3MEPEHUI
(Hardware in the Loop (HIL)). [TporpamMmmuo-aria-
paTHbIE KOMIUIEKCHI C UCMIOIB30BAaHMEM CUCTEMBI MPH-
knaaueix mporpamm AWRDE + LabVIEW u mozayis-
HBIX U3MEPHUTENbHBIX Tu1atdhopm PXI.

Hroro
2 OCHOBHBIE 2.1 Kpatkuii 0630p OCHOBHBIX BUJIOB MOJIeJIEH 31e- 4 IK-1, TIK-
pasHoBHAHOCTH Mozenield | MeHTOB PDOC.2.2 Ananutndeckue mozaenu.2.3 Mone- 6
anemeHToB POC. JIM B BUJIE SKBUBAJICHTHBIX cxeM.2.4 TabnuuHbie Mo-

JeJIH.

Hroro 4
3 MeToibl CUMYJIAIUN 3.1 Cumynsiius TMHEeWHBIX neneit.3.2 CuMynsaius He- TIK-1, IIK-
JNEKTPUYECKUX LENEH U | JIMHEMHBIX LENEeH METOOM PELICHUS HEIMHENHBIX 6
CTPYKTYp muddepeHnnanbHbIX ypaBHEHNH BO BpeMEeHHON 001a-

ct (SPICE).3.3 Cumymsiuysi HETUHENHBIX Lienel Me-

TOJIOM rapMOHHYECKoro Oananca.3.4 CuMysus BoJ-

HOBBIX IIPOILIECCOB B AIEKTpHueckux nensax. Kesazu-T

BOJIHBL. Me-Tox ceTok. MeTox MOMEHTOB.

Hroro S
4 Cunres n ontumuzanus 4.1 [lapameTpruyecknii U CTPYKTYPHBIN CUHTE3 3JIEK- 5 IK-1, TIK-
aNeKTpuUecKux 1eneit u | Tpudeckux neneit. CAIIP, o6ecrieunBaromnue Takue 6
CTPYKTYD. Bubl cuHTe3a.4.2 [lapamerpudeckuil cunTes (onTu-

MU3a1Ms): BEIOOP BapbUPYEMBIX ITapaMeTPOB, Iiesie-

BbIX (DYHKIIMI U TpaHUYHBIX yci0BHiA.4.3 OCHOBHBIE

ONTHMHU3AIIMOHHBIE AITOPUMBI; UX MPEUMYILECTBA 1

HenocTaTku.4.3 OIHOKpUTEpHalIbHAs U MHOTOKpUTE-

puanpHasg ontumMusanun.4.4 CTpyKTypHBIA CHHTE3

(aBTOMAaTU3MPOBAHHBIN CUHTE3 CXEM).

Hroro S
5 PacuetHo- 5.1 OGmiast ujes ¥ NpeuMyIecTBa paCYeTHO-3KCIIEPH- 5 IK-1, TIK-
JKCIEPUMEHTAIbHBIE MEHTaJILHOTO MeTo/a npoekThpoBanus (Hardware in 6
MeTozbl poektupoBanus. |the Loop (HIL)).5.2 AnmaparHoe obecriedenue pac-
WHTerpupoBanHbie YETHO-IKCIIEPUMEHTAIBHOTO METO/Ia IIPOEKTUPOBA-
CHCTEMBI MOJICTTUpOBaHus | HUs. [ MOKMe n3MepuTeNnbHbIe TUIaTPOpMbI Ha O6a3e uH-
Y U3MEPEHUH. tepdetrica PXI u makera mporpamm LabVIEW.5.3 UH-

Terpauus u3mepurenbHbix cucreM (LabVIEW) ¢ cu-

cremamu MozaenupoBanus (AWRDE).5.4 HoBrie BO3-

MOKHOCTH ONTHUMH3ALUH Npo-eKTHpyeMbix POC B

HIL-cucremax.

Hroro S
Hroro 3a cemectp 24

5.3. Pazaenbl AMCHUILVIMHBI M MEKIUCHMIVIMHAPHBbIE CBS3H € 00ecneYnBAKIIMMH (TpeabIAy UMH)
U obecneynBaeMbIMH (NOCJAeAYOIMIUMHU) JUCHUNIIMHAMHA
Paznensl AUCTIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMME (TIPEABIAYIIMMA) H
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obecreunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabmie 5.3.
Tabmua 5.3 — Pa3genbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3zenoB gaHHOW AMCIUTUIMHBI, IJIS1 KOTOPBIX
HE00XOIMMO U3ydeHHE 00ECTICUNBAIONITUX U
o0ecreYnBaeMBbIX TUCIIUILTHH

1 2 3 4 5

HpC,Z[HICCTBYIOIJ_II/IC JAUCITUITIINHBI

HanmenoBanme JUCHUITINH

1 OCHOBBI TOCTPOEHUSI KOMITBIOTEPHBIX CE-

o +
TCHU

[Tocnenyromuye TUCITUTITUHBI

1 AnmapatHble cpeicTBa KOHTPOJISI U yIIpaB-

nenust POC * *

5.4. CooTBeTcTBHE KOMIIETEeHIIMIi, GOPMHUPYEMBIX PH U3yYEeHUM TUCHHUIUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUHM IUCIUIUIMHBI, M BHIOB 3aHATHN
MPEICTAaBICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCHUIUIUHBI, U BUOB 3aHS -

THU
§ Bunwl 3anstuit
: z ~
o S
] [+~
& 2 > 8 S DOpMBI KOHTPOJIS
= = £ g =
g 2. = <
o = ©
[K-1 + + + + KonTposbHas pabota, Dk3a-
MeH, OTtyeT no JabopaTop-
HOM1 pabote, Omnpoc Ha 3aHs-
THIx, Tect
[1K-6 + + + + Kontponsnas padora, Jk3a-
MeH, OtueT no nabopaTop-
HOM pabote, Onpoc Ha 3aHs-
THAX, Tect
6. IuTepakTUBHBIE MeTOABI  (POPMBI OPraHU3ANMNN 00yUEHUS
He npenycmorpeno PVYII.

7. JJaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabauue 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1ab0opaTopHbIX paboT

3 =
3 ==
Z 25
O
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX padoT zF &5
- 2 5
> Sz
o Q Z
= o
7 cemecTp
2 OCHOBHBIE HccnenoBanve BIUSHUSA TapaMETPOB SKBUBAJIEHTHON 4 [IK-1, IIK-
Pa3HOBUIHOCTH MOZEJEN |CXEMbI Ha PE3yJIbTaThl MOIEIUPOBAHMSI. 6
anemenToB POC. Hroro
3 MeTozap! cCUMYISALIAN HccenenoBanye HEIMHEWHBIX LIETIEM METOLOM rapMo- 4 IK-1, TIK-
EKTPUYECKUX LeNel U | HH4ecKoro H6anaHca. 6
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CTPYKTYp Hroro
5 PacuetHo- HccenenoBanne METOAOB CTPYKTYPHOT'O CUHTE3a CXEM IK-1, TIK-
AKCIEPUMEHTAIbHBIE B CAIIP AWRDE 6
EGTOHH IPOCKTHPOBARMA. | P06 1p30BaHme nHTerpupoBaHHbiXx cucteM AWRDE 4
HTCTPHPOBAHHDIC u LabVIEW nnst pac4eTHO-3KCIIEpUMEHTAEHOTO
CHCTEMBI MOAENHPOBAHUS | 1 orrymonarmst PIC
Y U3MEPEHUHN.
Hroro
Hroro 3a cemectp 16
8. [IpakTHyeckue 3aHATHS (CEMUHAPBHI)
HaumeHoBaHMe IpaKTUYECKUX 3aHATUHN (CEMUHApOB) MpuBeeHO B Tabuuie 8.1.
Tabmuma 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)
o ]
2 Z E
3 =
Z > 5
HasBanus paznenos HaumeHoBaHue mpakTHUECKUX 3aHATUI (CEMHHAPOB) zF &5
o) S E
= g =
2 o 2
= o
7 cemecTp
1 DTamnbl U aceKThI 3HAKOMCTBO ¢ UHTEP(EHCOM B OCHOBHBIMU BO3MOX- 4 IIK-1, ITK-
npoektuposanus POC, HoCTsIMM cucTeM npoektupoBanusi AWRDE u 6
O0XBaTbIBa€MbIE LabVIEW. 3ananne — coOpaTh IpOCTYIO CXEMY B
coBpemenusiMu CAIIP, u | AWRDE
X MHTETPALA B SAMHBIH |1y~ 4
LIUKJI IPOEKTUPOBAHMSL.
2 OcHOBHEIC Mojenu B BHAC SKBUBAJICHTHBIX CXeM. 3aJaHHC — UC- 4 IIK-1, TIK-
Pa3HOBUIHOCTH MOJEJIEH | CIEA0BAThH BIUSHUE Pa3IUYHBIX IAPAMETPOB SKBUBA- 6
anemenToB POC. JIEHTHON CXEMBbI Ha Pe3yJIbTaThl MOAEIUPOBAHUS.
Hroro
3 MeTozap! CUMYIALIUN CuMynsus HeIMHEHHBIX el METOJJOM PEIeHUS [K-1, TIK-
ANEKTpUYECKuX Lened u | nuddepeHnanbHbIX ypaBHEHUH BO BpeMEHHOM 00ma- 6
CTPYKTYp CTH. 3a/laHne — UCCIIEI0BaTh 3aBUCUMOCTh KaueCTBa
MOJIEJIMPOBAHMS OT APaMETPOB CUMYJISITOPA; BbI-
SIBUTH OCOOCHHOCTH CXEMBI, JETAl0IINe pacueT He-
MPaBUIILHBIM WJIH HEBO3MOKHBIM
Hroro
4 Cunre3 u ontumuzauus | [lapamerpuueckuii cunte3 POC B CAIIP AWRDE. IK-1, TIK-
AJIEKTPUYECKUX LIeTe U | 3aJjlaHie — MapaMeTPUIECKU CUHTE3UPOBATH CXEMY 10 6
CTPYKTYD. 3aJJaHHOMY KPUTEPUIO
Hroro
5 PacuetHo- [IporpamMmmupoBanne THOKUX CPEICTB U3MEPEHUS C IK-1, TIK-
JKCIEPUMEHTAIbHBIE npumenenueM LabVIEW u mnatdopmst PXI nns cu- 6
METO/IBI TPOEKTUPOBAHUS. | cTeM npoektupoBanus Hardware in the Loop
HNurerpupoBaHHbie Hroro 4
CUCTEMBI MOJICTUPOBAHUS
Y U3MEPEHUN.
Hroro 3a cemectp 20

9. CamocrosiTesqibHasi paboTa

Bunel camoctosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETECHIIMH PEICTaBICHbI B
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Tabimue 9.1.

Tabmura 9.1 — Buasl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

3 =
S i
Bunabr camocTosTensHOM & > 0O
Hassanus paznenon z " = ®opMbI KOHTPOJIS
paboTEI L s 2
X g8 =
> =3
- =
= S
7 cemecTp
1 DTamnb! 1 acneKThb IToaroroBka K npaxkTuye- 4 |IIK-1, Omnpoc Ha 3aHATHX, JK3a-
npoektupoBanus POC, CKUM 3aHSATUSIM, CEMHHA- [1K-6 MEH
OXBAaThIBaEMbIC pam
cospemerHEIME CALIP, ¥ TIpopaGoTka JTeKIHOHHOTO 8
X HHTETPAlys B CAMHBIL | o puaa
LUKJI IPOEKTUPOBAHUSI.
Uroro 12
2 OcHOBHBIE [ToaroroBka k mpakTuue- IK-1, Otuer no aboparopHo
Pa3HOBUHOCTH MOJIETIEH | CKUM 3aHSTUSAM, CEMUHA- T1K-6 pabore, DK3aMeH
anemenToB POC. pam
[TpopaboTka TeKIHOHHOTO 1
MaTepuana
OdopmieHre 0TYETOB 0 4
nabopaTopHBIM paboTam
Hroro
3 MeToibl CUMYJIAIUN [ToaroroBka kK mpakTuue- IIK-1, Otyet mo maboparopHOU
AIEKTPUUECKHUX IIENeH U | CKUM 3aHSTHUSIM, CEMUHA- I1IK-6 pabote, Dx3aMeH
CTPYKTYD pam
[TpopaboTka JIEKITMOHHOTO 1
MaTepuana
OdopmiteHre 0TIETOB TIO 4
nabopaTopHBIM paboTam
Hroro
4 Cunres u ontumuszanus |Ilogroroska k nmpaktuye- [K-1, DK3aMeH
JNEKTPUYECKUX IENEeH U | CKUM 3aHATHSIM, CEMUHA- [IK-6
CTPYKTYD. pam
Hroro
5 PacuetHo- [ToaroroBka Kk npaxkTuye- [IK-1, Otuer no 1abopaTopHOH
SKCIIEPUMEHTAJIbHbIE CKHM 3aHSTUSAM, CEMHHa- [IK-6 pabote, Dx3aMeH
METO/IbI IPOSKTHUPOBAHUSA. | paM
HuTerpupoBanHbl
Ccrpupo © [TpopaboTka JIEKITMOHHOTO 1
UCTEMBI M UPOBAHUS
cuere OACIpoBa MaTepuania
Y U3MEPEHUI.
[IpopaboTka JIeKIIMOHHOTO 1
MaTepuana
OdopmiieHre 0TIETOB TIO 4
nabopaTopHBIM paboTam
OdopmiteHre 0TIETOB TIO 4

nabopaTopHbIM paboTam
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Hroro 14

Uroro 3a cemectp 48
IToarotoBka u caaya sK3a- 36 DK3aMeH
MEHa

Hroro 84

10. KypcoBoii npoekTt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
. MaxkcumanbHbIN MaxkcuManbHbIH
DneMeHTHl yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
Omnpoc Ha 3aHATHIX 10 10 10 30
OtyeTt no nabopaTopHOM 12 12 16 40
pabore
Hroro makcumyM 3a nepu- 22 22 26 70
on
OK3amMeH 30
Hapacratomum urorom 22 44 70 100
11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabmune 11.2.
Ta6muma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIBHBIE TOUKH
baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% oT MakcuMabHOK cyMMBI OaiioB Ha naty KT 5
Ot 70% 1o 89% ot MmakcuMaabHOM CyMMBI OaiToB Ha aaty KT 4
Ot 60% 110 69% oT MakcuMaIbHOM CyMMBI OaiToB Ha aaty KT 3
< 60% ot MakcuManbHOU cymMMbI 6astoB Ha aaty KT 2

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLICHKY

[TepecueT cymmbl 6a/JI0B B TPaJULMOHHYIO U MEXIYHAPOJIHYIO OLEHKY MpEACTaBIeH B TaliuLe

11.3.

Tabmuua 11.3 — [Iepecuer cymmbl 0aJII0B B TPAAUIIMOHHYIO U MEXKAYHAPOAHYIO OLICHKY

Hrorosas cymma 6asios,

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

HK3aMEH

5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (ouens xoporiio)

4 (xopo1i1o) (3a4TeHO) 75 - 84 C (xopo1o)
70-74 D (ynoBnerBopUTEIBLHO)
65 - 69

3 (yIOBJIETBOPUTENHHO) (3a4TEHO) 60 - 64 E (nocpercraenio)
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2 (HEeyZIOBJIETBOPUTENHHO) (HE

Hwxe 60 6ayuios F (HeynoBieTBOPUTEIHHO
3a4TEHO) (neyn p )

12. YueOHO-MeTOnMYecKOe M HHPOPMALMOHHOE 0O0ecTeYeHre I CIHIIJIMHbI

12.1. OcHoBHas JuTepaTrypa
1. IIudpoBbiec U aHATOTOBBIE OBICTPOACHCTBYIOIINE YCTPOMCTBA [DneKkTpoHHBIN pecypc]: Kype
nekiuit / ABnouenko b. U. - 2007. 165 c. - Pexxum gocrtyma: http://edu.tusur.ru/publications/954 (nara 06-
pamenus: 13.07.2018).

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. OcHOBBI aBTOMAaTU3UPOBAHHOIO NPOEKTUPOBAHUS PAIMOAIEKTPOHHBIX yCTPOMCTB (4acThb 1)
[OnexkTponHbIil pecype]: Yuebnoe mocodue / B. A. Komorpusor - 2012. 120 c. - Pexum nmoctyma:
https://edu.tusur.ru/publications/1390 (nata obpamenus: 13.07.2018).
2. OCHOBBI aBTOMAaTH3HPOBAHHOTO IMPOCKTUPOBAHUS PAJTMOIICKTPOHHBIX YCTPONCTB (4acTh 2)
[DnexTponHbIi pecypce]: YuebHoe mocobue / B. A. KomorpusoB - 2012. 132 c. - Pexxum nmocryma:
https://edu.tusur.ru/publications/1391 (nara o6pamenus: 13.07.2018).

12.3. YueOHO-MeTOAMUECKHE TOCOOHS

12.3.1. O0s3aTesibHbIE Y4eOHO-MeTOAuYEeCKH e M0CO0Uus

1. TIpunuunsl nocTpoeHuss HHOOKOMMYHHUKAIIMOHHBIX CUCTEM U ceTell [DeKkTpoHHbIH pecypc]:
PykoBoncTBO K staboparopHbiM pabotam s cryaeHToB crnenuanbHocTH 090302.65 MudpopmanmonHas
0e301acHOCTh TeleKOMMYHHKAIMOHHBIX cucteMm / C. W. Boromomnos - 2016. 51 c¢. - Pexxum nocryma:
https://edu.tusur.ru/publications/5874 (nara obpamenus: 13.07.2018).

2. Pacuer 3eMEHTOB M YCTPOMCTB paMOCBsI3U [DIEKTPOHHBINA pecypc|: MeToauueckue ykasza-
HUS 110 TPOBEJICHUIO MPAKTUYECKUX 3aHITUNA M OpraHu3anuu caMmoctosaTenbHoi padotsl / C. Y. boromo-
noB - 2013. 28 c. - Pexxum gocryma: https://edu.tusur.ru/publications/3475 (mara o6pamenus: 13.07.2018).

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

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

J1s1 a1 ¢ HapyIIeHUsIMH 3PeHus:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

JI1s1 JI1 ¢ HApYIIeHUsIMH CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 711 ¢ HAapYLIEeHUsIMH ONIOPHO-ABUIaTeJILHOIO aNnapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B IeyaTHoOU (opme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI

1. Ilpu u3ydeHHMH TUCHMIUIMHBI pPEKOMEHAyeTcs oOpamiarbcst K 0a3aM JaHHBIX, HMH(OpMaIu-
OHHO-CIIPABOYHBIM U TOMCKOBBIM CHCTEMAM,K KOTOPbIM y TYCYPaB OTKpBIT JOCTYII:

2. 1.IIpoo. 6a3sl naHHbIX - https:/lib.tusur.ru/ru/resursy/bazy-dannyh

3. 2.IIpod. 6a3a nannbix - http://protect.gost.ru/

4. 3. HWudpopmannonHas cucrema - https://lib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya

5. 4. NudopmarmonHo-aHaTUTHYECKAS cucrema Science Index PUHI -
https://elibrary.ru/defaultx.asp
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

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

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuabHO-TEXHHYECKOE U MPOrpaMMHoOe ofecrieyeHne A1 NPAKTUYEeCKUX 3aHATHI
Yuebnas nmadoparopus paguodnaekrporuku / Jlaboparopus I'TIO
yueOHast ayUTOpus ISl IPOBEICHHS 3aHITHI PAKTUYECKOTO THIA, yueOHast ayuTOpHUs IS TIPO-
BEJICHUS 3aHATHIA 1a00paTOPHOTO THUMA
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.);
- l'eneparop curnanos cnermansaoit popmser AKUIT I'CC-120 (2 mT.);
- Kponmreiin PTS-4002;
- Ocummorpad EZ Digital DS-1150C (3 mr.);
- Octmmnorpag C1-72 (4 mrT.);
- TeneBu3op niua3MeHHbIH Samsung;
- lludposoii rereparop curnano PCC-80 (4 mrt.);
- Hudposoii octrmiorpad GDS-810C (3 mit.);
- ABTOMaTH3MPOBAaHHOE TAOOPATOPHOE MECTO MO CXEMOTEXHUKE U pagnoaBToMaTuke (7 IiT.);
- Kommutekt cienmanusupoBanHoi yueOHOW Mebenu;
- PaGouee mecto npenogaBarens.
[IporpamMmMHoe obecnieueHue:
— AWR Design Environment
— LibreOffice
— Mathworks Matlab
— Mathworks Simulink 6.5
— Microsoft Windows
— Tracker PDF-XChange Viewer

13.1.3. MaTepuajibHO-TeXHUYECKOE U IPOrPaMMHOe o0ecneyeHue sl JIadOpaTOPHbIX padoT

VYuebnas aymuropus «L{udposas cBa3p» ocHoBana coBmecTHO ¢ Keysight Technologies

yueOHas ayTuTOpHsl 171l IPOBEACHUSI 3aHATHI MPAKTUYECKOrO TUTA, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHATHH J1a00paTOpHOro THUMA

634034, Tomckas obnactb, T. Tomck, Bepmuauna ynuia, 1. 47, 309 ayn.

Onucanue UMeroIerocs 000py10BaHus:

- 10 pabGouunx cranmuii Ha 6a3e nporeccopos Intel Core 15;

- Jlocka MmarHUTHO-MapkepHas Brauberg;

- Otnagounsie matel DEO-NANO Ha 6a3e [TJIMC Altera Cyclone IV (4 mit.);

- Otnapounsie mnarel DEO-CV-board na 6aze ITJIUC Cyclone V (6 mirt.);

- Croiiku ¢ TenmekoMMyHHKalnoHHBIM obopynoBanueMm "TETRA" (o6opynoBaHue TpaHKMHTOBOM
0ecTIpOBOAHOM CBSI3M) C CUCTEMOM MUTAHUS U BEHTUIISIIIUY;

- KommuiexT cnenuann3upoBaHHON yueOHOM MeOem;
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- PaGouee mecto mpenogaBarens.
[TporpamMHOe obecrieueHue:

— Adobe Acrobat Reader

— Algorithm Builder

— Altera Quartus Prime Lite Edition
— Far Manager

— Google Chrome

— Keysight Advanced Design System (ADS)
— Keysight Electromagnetic Professional (EMPro)
— Keysight SystemVue

— LibreOffice

— Mathworks Matlab

— Microsoft Office 2010 u Huxe

— Microsoft Windows 8.1 u Hike
— Mozilla Firefox

— Mozilla Thunderbird

— Oracle VirtualBox

— PDFCreator

— PTC Mathcadl13, 14

— Qt Framework (Open Source)

— Qucs

— ScicosLab

— Scilab

— Tracker PDF-XChange Viewer

— Velleman PcLab2000LT

— WinDjView

— XnView

13.1.4. MaTrepuajibHO-TEXHMYECKOE U IPOrPaMMHOe odecredeHue JIs CAMOCTOATEIbHOI padoThI
Jiist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckas obmacts, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacTs, r. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUA:

- yueOHasi MeOerb;

- komnetoTepsl kinacca He Hwke [I9BM INTEL Celeron D336 2.8['Tw. - 5 miT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[TepeyeHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.
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13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE MUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILIEro U CIelnaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoiaBaHus il 00YJatOLTHXCsI
C MHBAJIMTHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIC 3a1aHHA

1. Yto maeT ucrosib30BaHNuE OPTOrOHAIBHBIX (DYHKIUI MPU MOJEINPOBAHUU!

1. Yopomenue Mozenu. 2. YiydiieHue HamIsAHOCTH Mozaenu. 3.JckiroueHuess B3aMMHOTO BIIUS -
HUS JIEMEHTOB MOZENN. 4. YMEHbIIIEHHE KOIMYECTBA 3JIEMEHTOB MOJIENIH.

2. @YX HeMuHMMaIbHO-(a30Boi enu BausieT Ha [1X u3-3a U3MEHEHMIA:

AMIUIUTY/IBI CIEKTPAIbHBIX COCTABIAIOMUX. 2. Da3bl CIEKTPaIbHBIX COCTABISIOUIHX.

CrniekTpanbHOro coctaBa cursaia. 4. ' pynioBoro BpeMeHH 3a/1€PKKH.

3. IIpnunna ucnons3oBanus HO neneit npu peannszanuy ONTUMAIBHBIX XapaKTEPUCTHK

N3-3a HEBO3MOXKHOCTH TOIYy4EHUS TPAMOYronbHOM GopMbl AUX B MHUHHMalIbHO-(ha30BON IEMH.
2. N3-3a HEBO3MOXKHOCTH MoityueHus quHeitHo @YX B MuHuManbHO-(pa3oBoi nenu. 3. U3-3a HenuHel -
Hoit ®UX npu npsimoyroneHoit @YX B MUHUMaNIbHO-(ha30BoM Leny. 4. V13-3a HEBO3MOKHOCTH BBITIOJTHE -
HUS YCIIOBUS PU3NYECKON peaTu3yeMOCTH.

4. . IlpnunHa, 10 KOTOPOIl SKBUBaJIEHTHBIE cXeMbl RLC 271€MEHTOB HaXOAST OrPaHUUEHHOE MPH-
MEHEHHUE MpH pa3paboTKe YCTPOUCTB MMKOCEKYHHOTO TUara3oHa.

1. C10XKHOCTb SKBUBAJEHTHBIX cXeM. 2. OTCyTCTBHE TOIHBIX SKBUBAJIEHTHBIX cxeM. 3. HeobOxoau -
MOCTb Y4€Ta 3a/iep:keK B aeMenTax. 4. HenmuneitHoCTh (ha30BbIX XapaKTEpUCTHUK.

5. . Kakumu cBoiicTBaMu o0saiaeT eqMHUYHAS JUCKpeTHas QyHKIus?

1. Hopmupyet Monynu ko3ddunrenta nepenaun. 2. Hopmupyer Moayiu nepexoaHoil xapakrepu-
ctuku. 3. HopMupyeTr BpeMeHHbIE XapaKTepUCTUKU. 4. JIMCKpEeTU3UpyeT 3HAUEHUs NIEPEXOAHOMN XapaKTe-
PUCTUKH BO BPEMEHH.

6. B MHOTOKaHaJIbHON MOJIENN OTCYTCTBYIOT HEMUHUMAJILHO-(a30BbIe CJIBUTHU B CIIy4ae:

1. OnuHakoBbIX (a30BBIX 3a/lepKeK B KaHanax. 2. OQUHAKOBBIX Moayiell koadduirenrta nepeaa-
4y B KaHajax. 3. ONTHUMaJIbHBIX XapaKTepUCTUK YCTpoiicTBa. 4. JIMHEHHBIX (a30BbIX XapaKTEPUCTUK B
KaHajax.

7. . lIpyunHa U3MEHEHUS CIIEKTPAIbHBIX COCTABIIAIOIIMX B MHOIOKAHAJIBHON MOJIEIIN:

1. 3MeHeHue aMIUTUTY/Abl CIEKTPAIbHBIX COCTaBIAOMUX. 2. V3MeHeHus ¢asbl CieKTpaIbHBIX
cocTaBisoIuX. 3. I3MeHeHne 3a1epKeK CIEKTPAIBHBIX COCTaBISIIOIMX. 4. BEKTOpHOE Cll0KEHUE CIEK-
TPaJIbHBIX COCTABIISOIINX.

8. B 0cHOBE MPOEKTUPOBAHNUS KOPPEKTUPYIOIIHUX LIETIEN C TIOMOILBIO psifa Pypbe JeKUT:

1. IIpencraBinenue xapakrepucTuk B Buje psaa Oypee. 2. PaznoxkeHne XxapakTepucTUK Ha OPTOro-
HaJbHbIE cocTaBisioue. 3. [IpencraBnenne CUrHaaoB B BUAE CIIEKTPAJIbHBIX COCTaBIsAONMX. 4. Borunc-
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JIEHUE TAPMOHUYECKHUX COCTABISAIOMIUX B BUJE psiaa Dypoe.

9. Kputepuii [Isitnn-Bunepa nmo3Bosser:

1. Orpanu4uTh KOIMUECTBO WieHOB psia Pypoe. 2. Onpenenuts YDPP no dpopme AUX.3. Onpene-
auth YOP no ckopocTtu cnaga AUX 3a nosocoii. 4. Onpenenuts YOP no kodddunmertam psa Oypee.

10. YeM oTimuaeTcs MOZEIb KOJIbLEBON KOPPEKTUPYIOIIEH LIENN NMapaJlIeIbHOTO TUIIAa OT MOAETH
LEIN [TOCJIEI0BAaTENBHOIO THIA?

1. Hanuunem JOMOMHUTENBHOIO KaHaia nepedaud. 2. Hanuunem HWHBEPTOPOB MOJSPHOCTH. 3.
VYBenuueHnem ¢GazoBoi 3aIEPKKH.

2. VBenMueHHBIM KO3(PPUIIMEHTOM OTpasKeHHSL.

11. Orpannyenust Ha TPUMEHEHUE KOPPEKTUPYIONIUX IENEN C IMHUSAMU Mepeladn:

1. Ha mpenenbHyI0 AMuHy duHUNA niepenadn. 2. Ha MakcuManbHyr0 BennuuHy KoddQuimenTa or-
paxenus. 3. Ha konmu4uecTBO KaHainoB B Moaenn.4. Ha cooTBeTCTBUE JUIMHBI JIMHUU NIEpEadu JUIMTEIbHO -
CTH UMITYJIbCA.

12. KoaddunueHT oTpakeHHs OT HEOJHOPOIHOCTH B JIMHUM TIEPEIaud MMEET OTPHUIATeIIbHBIN
3HAK B Clly4ae:

1. Bxirouenusi eMkocTh. 2. BkimtoueHus HHAYKTUBHOCTH. 3 [lociieoBaTeabHOrO BKIIOYEHUS JTHO -
6oro snemenTa. 4. [lapaniensHOTO MOAKIIOYSHHS JTF000T0 dIIEMEHTA.

13. B 4eM COCTOHUT OTJIMYME B UCIOJIb30BAaHUU B KOPPEKTHPYIOIMIMX LEMIX HEOAHOPOAHOCTEH M
HEOJHOPOHBIX JIMHUH nepenadn’?

1. HeogHopoaHbie TUHUM TIepeaadynd JOMOJHUTENIBHO 3aIepKUBAIOT CUTHaJbI. 2. HeogHopoaHbie
JTUHHH Tepeiavyi YBEIUYUBAIOT GPOHT MEPEXOTHON XapaKTepUCTUKH. 3. B cocpe1oToueHHBIX HEOJHOPO/I-
HOCTSIX OTCYTCTBYeT (pasoBas 3aaepxka. 4. CocpeoTOYeHHbIE HEOJHOPOIHOCTH KOPPEKTUPYIOT Mepes-
HUH (PPOHT mepexonHON XapaKTePUCTUKY.

14. JIiuTenpHOCTh peaklMK Ha COCPENOTOUYEHHYIO0 HEOAHOPOIHOCTD B JIMHUU MIEPENAYM ONIPEAEIIs-
eTcs:

1. BenrnunHoil HEOMHOPOAHOCTH. 2. JIIMHOW JUHUM NEepeadd 10 HEOAHOPOAHOCTH. 3. J[uHOM
JMHUU TIEPEIayy 1MOCcie HEOAHOPOAHOCTH. 4. DPOHTOM UMITYIIbCA.

15. . B cayyae nociieoBaTeIbHOIO BKIIOUYEHHSI EMKOCTH B KOPPEKTUPYIOIIYIO JMHUIO Mepenadn
KO3((UIMEHT OTPaKECHUS:

1. Umeet oTpunatenbHbii 3HaK. 2. IMeeT NOJ0KUTENbHBIN 3HAK.

2. IlposiBnisieT cBOE eiicTBHE HA MIEPEAHEM (PPOHTE EPEXOAHON XapaKTEePUCTUKH.

3. YBenuumMBaeT KpyTHU3HY MEpeaHETo PpoHTa.

16. MakcumanbHOE pacHIMpEeHHe TUHAMHYECKOrO JUana3oHa MPH MCIOJb30BAHUM MHOTOKaHAb-
HOM MOJIEJIM HPOMOPIHUOHAIIBHO:

1. Uncny kananos. 2. KopHio u3 uncina kaHanos. 3. KBagpary umncna kananos. 4. J[BouuHomy Jio-
rapudMy dnciia KaHaJoB.

17. Kakoe cBOICTBO CyOHAHOCEKYHIHOTO 30HAMPYIOIIETO CHTHaJIa MO3BOJISIET U3y4aTh BHYTPEH-
HIOIO CTPYKTYpPY OOBEKTOB?

1. CBepXmMpoKuil cuekTp curHania. 2. bonpmas nuMnynabcHast MOIHOCTD 3. bonbias CKBa)KHOCTh
curHana. 4. Manasi npoCTpaHCTBEHHAs MPOTSHKEHHOCTh CUTHAJIA

18. YkakuTe HEOCTATKH ONPEENICHUs S-IapaMeTPOB 3JIEMEHTOB UMITYJIbCHBIM METOJ0M?

1. BausiHue HEOTHOPOJHOCTH M3MEPUTEIBLHOIO TpaKTa Ha pe3yabTaThl M3MepeHuid. 2. boubinoe
BpeMs U3MepeHMi. 3. YBenuueHue MOrpellHOCTH U3MEPEHUH Ha BEpXHUX uacTorax. 4. Belicokas cTou-
MOCTb aIapaTypsl.

19. Ykaxkxute NpUUMHBI BEICOKOH MPOHUKAIOIIEH CLIOCOOHOCTH KOPOTKUX UMITYIILCOB.

1. Manoe noryionieHre B NpUPOAHOM cpene. 2. Bricokas MOIIHOCTH KOPOTKHX HMITYJIBCOB. 3.
Cepxmupokwii criekTp. 4 [10BBIIIIEHHOE OTHOIIEHUE CUTHA/IIIYM.

20. Kakumu cBoiicTBaMu 00J1a1aeT €MMHUYHAS JUCKpeTHAs QyHKIIHS?

1. Hopmupyet monymu kos¢dunmenta nepeaadn. 2. Hopmupyer Moaynnu nepexoqHol XapaKTepH-
ctuku. 3. Hopmupyer BpeMeHHbIE XapaKTepUCTUKH. 4. JIUCKpEeTU3UpYyeT 3HAUCHHS MIEPEXOIHON XapaKTe-
PUCTUKH BO BPEMEHH.

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI
11. Moznenu KOppeKTUPYIOLIUX LieTen
12. Koppekuus xapakrepuctuk. KonpleBas KOppeKTUpyroLas 1enb 1apajiebHOrO TUIIA
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13. Koppekuus xapakrepuctuk. KonplieBas KoppeKTHpyromas 1enb M0cIe10BaTeIbHOTO TUIA

14. Koppekuus xapaktepucTuk. KoppekTupyroniye nenu Ha OCHOBE OTPE3KOB JIMHUU TIepeadn

15. Koppekuus xapakrepuctuk. HeMuHUMaNbHO-(a30BbIe KOPPEKTHPYIOIINE TETTH.

16. Koppekuust xapakTepucTUK. MUHUMaIbHO-(a30Bble KOPPEKTUPYIOIINE LIECTIH

17. MonenupoBaHuE UCKAKEHUS CIIEKTpa CUTHAJA

18. ITpuHIUTT UMITYJILCHOTO 30HANPOBaHUs. UMITYIbCHBIN pedieKToMEeTp.

19. Ctpobockonmueckoe nmpeoOpa3oBaHUe CUTHATA

20. OnpeneneHne napaMeTpoB HEOTHOPOIHOCTEH JIMHUY TIepeaadn

21. VI3mMepeHne 4acTOTHBIX XapaKTEPUCTUK OOBEKTOB UMITYJILCHBIMUA CUTHAJIAMHU

22. OnpeneneHrue BpeMEHH 3a/IeP)KKH CHTHaJIa ¢ TIOMOIIbI0 TpeoOpaszoBanums [ mipbepTa

23. V3mepeHne AUdIeKTPUUECKUX CBOMCTB OOBEKTOB

24. Onpenenenue GopmMbl 00BEKTOB

25. Pa3nenenue curHajioB BO BPEMEHHU, CEJIEKIIUSI CUTHAJIOB O JITTUTEIIbHOCTH

26. Peanuzarusi HEeMUHUMAJIBHO-()A30BBIX MEPEAATOUYHBIX (PYHKIHMI B NMHUKOCEKYHIIHBIX YCTPOM-
CTBax.

27. Koppekuuu nepeaHero GpoHTa B MUKOCEKYHIHBIX YCTPOMCTBAX

28. YrpasieHue NoJaspHOCTbIO CUTHAIA B YCTPOMCTBAX MUKOCEKYHIHOTO AUana3oHa

29. IloBbIlIeHHE BBIXOJHOTO HAMPSIKEHUS B OBICTPOICUCTBYIONMINX YCUITUTEISIX

30. Pacmmpenrie TMHaMUYECKOTO AUana3oHa BXOAHBIX CUTHAJIOB

31. UnTerpanbHble MUKPOCXEMBI B OBICTPOJICHCTBYIOITUX YCTPOMCTBAX

32. IlaccuBHBIE JIEMEHTHI U UX UCIIOJIb30BaHHE B OBICTPOJCHCTBYIONIMX YCTPOMCTBAX

33. Ycunurenu NUKOCEKYHIHBIX CUTHAIOB

34. ATtTeHroaTopsl U peryasaTopsl kodddunuenta nepegaun

35. ®opmupoBarenau U TeHepaTOPbl UMITYJIbCOB C MMUKOCEKYHIHBIMU ()POHTAMH

36. CBepXIIMPOKONOJIOCHBIE CUCTEMBI CBS3H

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

1. Ctpykrypa CAIIP Multisim. 2. Co6epute B CAITP Multisim cxemy, COCTOSITYIO U3 HECKOIbKHUX
comnpotusiaeHui. [loaxitounte n3mMepuTeabHbIC TPUOOPHI (AMIEPMETPHI U BOJIBTMETPHI) C LIETbI0 U3Mepe-
HUS TOKOB M HamnpsbkeHui B uensix. [Ipu ucnonb3zoBanuu npudopos u3 3akpoma Indic ydeaurecs, 4To OHU
HACTPOEHBI HAa U3MEPEHUs Ha MOCTOSIHHOM TOKE (JUIsI 3TOTO ILEJIKHUTE JBa pa3a JICBOW KHOMKOM «MBIIINY,
yKa3bIBasi KypcOpOM Ha COOTBETCTBYIOMIMK TpubOop). 3. Paccumraiite, KakuMu JOJKHBI OBITH TOKH BO
BCEX BETBSAX 33JaHHBIX MpEIoJaBaresieM cXeM (P pacueTe MOXKHO MCIIOJIb30BaTh yKa3aHHbIC Ha CXeMax
HOMUHAJIbHbIE 3HAUEHUsI CONPOTUBIICHUM, MO0 3HAYCHMs, 3aJaHHbIE MIPEMOIaBaTeJIeM WU BbIOpaHHbBIE
ctynerTroM). 4. Cobepure pacCuMTaHHbIE CXEMbl U M3MEpPhTE TOKM BO BCEX BETBsX. Pe3ynbTaThl M3Mepe-
HUM 3aHecuTe B Tabnuny. 5. [lpemioxkuTre cBOO cXeMy, COCTOSIILYIO U3 IPOU3BOJIILHOTO YHCTIa 3JIEMEHTOB.
Jl1s IpenyoKEeHHON CXEMBl PACCUMTANTE TOKU U HAIIPSDKEHUS B BETBSX. BBINIOJHUTE COOTBETCTBYIOIINE
M3MEpEHMs U pe3yNIbTaThl 3aHECUTe B TaOmuIly. Ui u3MepeHus: HanpsKeHUH MOAKIIIOYUTE BOJIBTMETPbI
TaMm, Iie 9TO HeoOX0IUMO (3HaK U Oojiee TeMHasi CTOpOHA MPUOOPOB COOOIIAET CBEIEHHS O HAIPABICHUHU
TOKOB U 3HaKe HanpsbkeHus ). [lociie BbINOIHEHNUS W3MEpPEHUI U yuyeTa HalpaBJICHUM MPOTEKaHUs TOKOB
yOenuTech B CIpaBeIIMBOCTH HepBoro 3akoHa Kupxroga - B 1:000M y3i1e 3JIeKTpUUYECKOM 1ienu aiaredpa-
MYecKasi CyMMa TOKOB paBHa Hyimo. 6. PaccunraiiTe, KaKMMH J1OJKHBI OBITH TOKH BO BCEX BETBSIX CXEMBI,
coJieprKalllell 1Ba MCTOYHMKA HAPsHKEHUs (CM. HampuMep, CXeMy, IPUBEICHHYIO HIDKE). BrimonHure us-
MEpPEHHUE TOKOB U CPABHUTE MOIYYEHHbIE PE3YJIbTAThI C PACUETHBIMHU.

14.1.4. TeMbl KOHTPOJILHBIX Pa0dOT
1. Maremarrueckue MOAETH OBICTPOICHCTBYIOIIUX YCTPOHCTB
2. CBs13b MEXly YaCTOTHBIMHU U IIEPEXOIHBIMU XAPAKTEPUCTUKAMU
3. Koppextupytroniue nenu (Anmnpoxkcumanus xapaktepuctuk KL, mpoBepka ycinoBusi pusnaeckon
peanuzyemocTH, peanusamus K1)
4. HeonHopoHBIE TMHUM [IEPEAYN U UX IPUMEHEHUE

14.1.5. Tembl 1a00paTOpHBIX padoT
HCCJ’IG}IOB&HI/IG BJIUSAHUA TapaMETPOB SKBHBAJICHTHOM CXEMBI Ha PE3YIbTAaThl MOACIUPOBAHUA.
HccnenoBanre HEMMHEWHBIX 1I€TIEH METOZOM rapMOHUYECKOro OanaHca.
Hccnenoanue MeToioB cTpykTypHOro cuHTe3a cxeM B CAIIP AWRDE
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Hcnonb3oBanue uHTerpupoBanHbix cucteM AWRDE n LabVIEW ans pacueTHO-3KCnepuMeH-
TaJIbHOTO TTpoeKTUpoBanus POC

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
Jis aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEITyCMOTPEHBI TOMOIHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIMI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAJIUIOB

Kareropun Bunbl 10ONOMHUTETBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCsl MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

C napyueHusmMu
ciyxa

[IpenMy111eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napymenussimu | CobecezioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyueHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
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. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM 1JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMATPHUBACTCS JI0-
cTynHas (hopMma Mpe0CTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIOTIEPEBOIA.

Jlumam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/IOPOBBS U MHBAJUAAM YBEIUYMBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. Il TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hasi hopMa MpeoCTaBICHUS OTBETOB Ha 3aJJaHUsl, 2 UMEHHO:

- MMCbMEHHO Ha OyMmare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTOJIH30BAHUEM YCIIYT ACCUCTECHTA;

- MPEJICTaBIICHUE OTBETOB YCTHO.

[Iponienypa orieHHBaHUS PE3yIBTATOB OOYUEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAJIMJOB M0 JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBieHue nHpopmanuu B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM KX 370POBBS i BOCTIPUATHS HHPOPMALIUH:

JI1s1 1ML ¢ HApYIIEHUSIMM 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.
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[Tpu HEOOXOAUMOCTH AJIS JIHI] C OTPAHUYCHHBIMHI BO3MOXXHOCTSIMU 3/IOPOBBSI M MHBAJIUJIOB MPOIIC-
Jypa OLIEHUBAHUS PE3yIbTaTOB O0yUEHHSI MOKET IPOBOIUTHCS B HECKOIBKO 3TAIOB.
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