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6 cemecTp - 24 yaca;

Kouncynabranuu
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MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH
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KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

6 cemectp - 0,5 yaca;
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOECHHUS OUCHHUIIJIHUHBI.

COCTOMT B H3Y4YCHHHM MCTOJAOB CHHTE3a,

aHajlm3a Hu

HKCIIEPUMEHTAIBHOTO UCCIIEAOBAHUS HU(POBBIX YCTPOMCTB PAJUOTEXHUIECKOTO IPUMEHEHUS

3agaun AMCHMIIINHBI

- U3y4eHHE OCHOB TEOPUHU CHHTE3a U(PPOBBIX YCTPOICTB;

- OBJIQJICHUE 3HAHUAMHU O (PYHKIIMOHUPOBAHUU U IOCTPOCHUU THIIOBBIX Y3JI0B LIU(POBBIX
YCTPOMCTB U CHCTEM Ha COBPEMEHHOM JIEMEHTHOM 0a3ze;

- 00yueHre MeTOAMKE TPOEKTUPOBAHMS U SKCIIEPUMEHTAILHOTO UCCIIE0BaHMs LU(POBBIX,
U PO-aHAIOTOBBIX U AaHAJIOTO-IIU(PPOBBIX YCTPOHCTB;

- 03HAKOMJIEHHE C METOJJaMH IPOEKTUPOBAHUS LIU(PPOBBIX YCTPOHCTB HA OCHOBE
MporpaMMHUpyCMbIX JIOTHYCCKUX CXCM C IIOMOIIBIO CUCTCM aABTOMATU3UPOBAHHOTO ITPOCKTUPOBAHMUS.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

[IK-1 Cniocoben
pa3pabaThIBaTh
CTPYKTYpHBIC U
(YHKIIMOHATBHBIE CXEMBI
MOJICHICTEM
PauOIIEKTPOHHBIX CUCTEM
¥ KOMIUIEKCOB, B TOM YHCJIE
C MCITOJIb30BaHHEM
MaTeMaTHIECKOTO
MO/JICIIMPOBAHUS
QITOPUTMOB
dbopMupoBaHu, IEpeIauH,
npuema u o0paboTKu

N/I-1nx-1 3HAET METOIBI
BBIIOJIHEHHUS PAaCUETOB
OCHOBHBIX TCXHHUYCCKHUX
XapaKTEPUCTHK CXEM
MTOJICCTEM
PaaruodJIEKTPOHHBIX CHCTEM U
KOMIIJICKCOB

3HATh:
- METOJIbI CHHTE3a, aHAJIN3a U OTIAJIKU
U(POBBIX YCTPOKUCTB.

PaaMOCUTHATIOB
ITK-1 Cnocoben WI-2nk-1 YMmeeT ucronp3oBary | SHATH:

pa3pabaThIBaTh METOJIbl MATEMATHIECKHIX - OCHOBHBIC TEPMHHBI, OTIPE/ICTICHUS U
CTPYKTYPHBIC 1 pacueToB XapaKTEPUCTUK NOHATHUS (PPOBOI TEXHUKH,

(YHKIMOHATbHbIE CXEMBI
HOJCUCTEM
PaIMO3IEKTPOHHBIX CUCTEM
U KOMIIJIEKCOB, B TOM 4YHUCJIC
C MCIOJIb30BaHUEM
MAaTEMATUYCCKOT'O
MOJICIIUPOBAHUS
QITOPUTMOB
¢dbopmupoBaHus, epegayy,
npuema u o0paboTKu

PaIMOTEXHUYECKUX YCTPOUCTB,
CHCTEM M IIPOLECCOB IS
aHaM3a ¥ ONTUMU3ALUHN UX
apaMeTpoB

CXEMOTEXHUKY JIEMEHTHOU 0a3bl
UG POBBIX JEKTPOHHBIX YCTPOUCTB.

YMETB:

- BBIIIOJIHATB PacyeT U MIPOECKTUPOBAHUE
JleTasnei, y3JI0B U yCTPOMCTB
PaaMOTEXHUYECKHUX CUCTEM B
COOTBETCTBUU C TEXHUYECKUM 3aJaHUEM.

paZiOCUTHAJIOB
ITK-1 Croco6en NJ1-3nk-1 3HaeT METOBI 3HATH:

pa3pabaTbIBaTh IIOCTPOEHUS CTPYKTYPHBIX - QYHKIMOHNPOBAHKE U MOCTPOCHNUE
CTPYKTYpHBIE U CXEeM PaJINO3NIEKTPOHHOTO TUIIOBBIX y3JI0B IU(POBBIX YCTPOUCTB.

(GyHKIIMOHATHHBIE CXEMBI
MMOJCUCTEM

YCTPOMCTBA WIIM CUCTEMBI,
pean3yonmx Tpedyembie




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

PaZMOIICKTPOHHBIX CUCTEM | aJITOPUTMbI 00pabOTKH
Y KOMILJICKCOB, B TOM YHUCIIC
C UCIIOJIb30BAaHUEM
MaTEMAaTUYCCKOI'O
MO/ICJIUPOBaHHS
AIITOPUTMOB
(bopmupoBaHus, nepeaayH,
npuema u 00paboTKu

paJIMOCUTHAJIOB
I1K-3 Cnoco6en BeimonusaTh | MJI-1nk-3 3HaeT MeTOIBI 3HATh:

buzndeckoe ¢busnyeckoro MojenupoBanus | - METOIBI 1K (pO-aHaIOroBoOro U aHajIoro-
MOJICJIMPOBAHUE MIPOLIECCOB | MPOIECCOB (hOPMHUPOBAHUS, 1M(POBOro MpeodpasoBaHUst CUTHATIOB.
(dbopMUpOBaHHUs, TIEpeaur, | Iepeaadu, IpueMa u

npuemMa u o0paboTKu 00pabOTKH PalMOCUTHAIIOB U YMETBb!

paauoCUrHaiaoB B MPOBEICHUSA - [10JIy4aTb 000CHOBaHHBIE BbBIBOJbI U3
noacucreMax JKCIIEPUMEHTAIbHBIX 3KCHICPUMCHTAJIBHBIX JAHHBIX.

PaarO3JICKTPOHHBIX CUCTEM I/ICCJ'IGI[OBaHI/Iﬁ
N KOMIIJICKCOB

[1K-3 Cnioco6eH BeimonHATh | MJI-2nk-3 YMeeT BBIMOTHATD YMETh.

(usnyeckoe (r3nIECKOe MOCIHPOBAHHIE - OCYIIECTBIIATH COOP U aHAJIN3 UCXOAHBIX
MOJICJIMPOBAHUE TIPOIIECCOB | (ITPOBEACHHUE SKCIIEPUMEHTA), AaHHBIX JUIA pacdycTa U IIPOCKTUPOBAHKUA
dbopmupoBaHus, iepesadn, | 00padaThIBaTh PE3YJIbTATHI 1M(POBBIX y3JI0B U YCTPOKHCTE

npuemMa u o0paboTKH AKCIIEPUMEHTA, OIICHUBATh panuoOTCXHUYCCKUX CUCTCM;
paznoCHUTHAJIOB B HOTPEITHOCTH - peanu30BaTh U OTJIAIUTh LU(PPOBEIE
MOJICUCTEMaX AKCIIEPUMEHTAIIbHBIX JIaHHBIX YCTpOHCTBA.

PaIuOdIEKTPOHHBIX CUCTEM
Y KOMILJIEKCOB

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurninuHa OTHOCUTCA K OCHOBHOM TmpodeccroHanmbHOM 00pa3oBaTelbHON Mporpamme
Panuonasuranuonnsie cucreMbl U Komiuiekchl (manmee — OIIOII), nampasnenus moarotosku 11.05.01
PamnosnekTpoHHBIE CHUCTEMBI MW KOMIUICKCHI, YPOBEHb OOpa30BaHWs: BBICIIEC OOpa3OBaHHE -
CIIEIIAAITUTET.

bazupyercs Ha ypoBHE cpeaHero o01ero oopa3oBaHusl.

Pe3ynbraThl 00y4eHus1, MOTydYeHHbIE P OCBOCHUH TUCIUILIMHBI, HEOOXOAUMBI IPU BBIITOJTHEHUN
BBIMTYCKHOM KBaTU(UKAMOHHON pabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OnemeHTHas 6a3a 22 6 4 4 2 - - - - - 12 - CamocmoamensHoe usyuenue
1 (POBBIX YCTPOUCTB meopemuueckozo mamepuana: [3], crp. 5-60
11 OnemeHTHas 6a3a 22 4 4 2 - - - - - 12 - Iloozomogka k 1abopamopmnoit pabome:
U (POBBIX YCTPOUCTB [MoaroroBka x abopaTtopHbM padoTam Ne 1,2
H3yuenue mamepuanog 1umepamypnoix
UCIOYHUKOB:
[3], cTp. 5-60
2 OCHOBBHI TEOpHH 14 4 - - - - - - - 10 - CamocmoamensHoe usyuenue
CHHTE3a MUPPOBBIX meopemuyeckozo mamepuana: [1], ctp. 5-43
YCTPOMCTB H3yuenue mamepuanos numepamypHsix
2.1 OcHOBEI TEOpHUH 14 4 - - - - - - - 10 - UCHIOYHUKOB:
CHHTE3a MUPPOBBIX [1], cTp. 5-43
YCTpPOMCTB
3 KomOuHanmoHHbIe 18 2 4 2 - - - - - 10 - CamocmosamensbHnoe usyuenue
dpoBbIe ycTpoiicTBa meopemuyueckozo mamepuana: [1], ctp. 48-69
3.1 KoMOuHanmonusie 18 2 4 2 - - - - - 10 - Tloozomoexa Kk nadopamopnoil pabome:
UG pOBBIE YCTPOKUCTBA [ToaroroBka k mabopatopHoii padore Ne 3
H3yuenue mamepuanog iumepamypHsix
UCHOYHUKOG:
[1], crp. 48-69
4 Tpurrepst 18 2 4 2 - - - - - 10 - Iloozomoseka k nabopamopnou padome:
4.1 Tpurrepst 18 2 4 2 - - - - - 10 - [MoxroToBka k maboparopHoi pabote Ne 4
Camocmoamensnoe uzyuenue
meopemuueckozo mamepuana: [1], ctp. 48-69
H3yuenue mamepuanog 1umepamyprbix
UCMOUNUKOE:
[1], cTp. 70-95
5 Cuerunku 20 4 4 2 - - - - - 10 - Camocmoamenvroe uzyuenue




5.1 CueTunKu 20 4 4 2 - 10 - meopemuueckozo mamepuana: [1], ctp. 70-95
Ilodzomogxa k 1abopamopnoit pabome:
IMoxroToBka K 1abopatopHoi padote Ne 5
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], cTp. 96-119
6 Peructper n 18 2 4 2 - 10 - Iloozomoeka k nabopamopnoit pabome:
YCTpPOWCTBA Ha MX [oxroroBka k maboparopHoit padote Ne 6
OCHOBE Camocmoamenvhoe usyuenue
6.1 Peructper n 18 2 4 2 - 10 - meopemuyueckozo mamepuana: 1], ctp. 120-
YCTpOMCTBA Ha X 142
OCHOBE H3yuenue mamepuanog iumepamypnolx
UCIOYHUKOB:
[1], cTp. 120-142
7 [TpeobpaszoBatenu 20 4 4 2 - 10 - Ilodz0moska K KOHmMpPOAbLHOU padome:
CHTHAJIOB MOJIrOTOBKA K KOHTPOJIbHOW paboTe
7.1 IIpeobpazoBatenu 20 4 4 2 - 10 - «IIpoekTupoBaHue IUPPOBBIX YCTPOHCTB Ha
CUTHAJIOB [JIAC»
Camocmoamenvhoe usyuenue
meopemuyeckozo mamepuana: [2], crp. 4-30
Ilodzomoeka K 1adopamopnoit padome:
[MoxroToBka k taboparopHOi padoTte Ne §
Camocmoamenvroe usyuenue
meopemuyecko2o mamepuana: [6], crp. 52-83,
101-126
H3yuenue mamepuanog 1umepamypHbix
UCHOYHUKOB:
[4], cTp. 3-40
8 ITporpammupyemsie 14 6 - 2 - 6 - Ilo0z0mogKka K KOHMPOILHOU padome:
JIOTHYECKHe MIOJIOTOBKA K KOHTPOJILHON paboTe
MHTETPAIbHBIE CXEMBI «[IpoexTupoBanue UPPOBBIX YyCTPOUCTB Ha
8.1 IIporpammupyemsie 14 6 - 2 - 6 - IJIINC»
JIOTHYECKHe Camocmoamenvhoe usyuenue
UHTErpaibHbIE CXEMBI meopemuueckozo mamepuana: [2], crp. 4-30
H3yuenue mamepuanog 1umepamyprbix
UCHOYHUKOB:
[2], cTp. 4-30
DKk3ameH 36.0 - - - 0.5 - 335
Bcero 3a cemectp 180.0 28 24 14 0.5 78 335




‘ HToro 3a cemecTp ‘ 180.0 ‘ ‘ 28 ‘ 24 ‘ 14 ‘ 2 ‘ - ‘ 0.5 ‘ 1115 ‘

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekTtam/padoram; MKKII — nnauButyanbHble KOHCYIBTALUMK 110 KypcOBBIM IIpoekTaM/padotam; I'K- rpymnnoBsie KOHCYIbTallMK IO pa3zienam
muctumunael, CP — camocrositenbHas padota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas
aTTecrauus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Dnemenmnasn b6aza yugposvix yempoiicme

1.1. DnemenTHas 6a3a nUPPOBBIX YCTPOKUCTB

[TonsiTie 0 MUQPPOBBIX YCTPOHCTBAX M METOJE WX CcHHTe3a. [lepexirodarenpHble (QYyHKIIUH H
JIOTUYECKHE 3JIEMEHTHI. DJeMeHTHas 6a3a uudpoBbIX YCTpoHCTB. Ll poBbie HHTErpaIbHBIE CXEMBI
(IC), ocHOBHBIE CTaTUYECKUE U JUHAMUYECKHE XapaKTEPUCTUKU U mapameTpsl. [lonstue cepun
LUC, xnaccudukanus, o6o3nauenus. TpanzuctopHo-Tpan3ucTopHbie jgorudeckue (TTJI, TTJIII)
AJIEMEHTHI, OBICTPOAEHCTBYIONINE SMUTTEPHO-CBsI3aHHbIe (DCJI) 351eMEHTBI, TOTUYECKHUE IIEMEHTHI
Ha moneBeix TpaHsucrtopax (KMOII snementsi). BapuaHThl CXEMHBIX  MOCTPOCHHH,
(GYHKIIMOHUPOBAHHUE,  XapakTepucTuku ©  mnapamerpbl. llluHHBIE  OpaiiBepel.  Cxembl,
(GyHKIIMOHUPOBAHKE, TAPAMETPhI, XapaKTEPUCTHKHU. .

2. Ocnosvl meopuu cunmesa yudposuix YCmpoucmes

2.1. OcHOBBI TeOpUHU CUHTE3A HU(PPOBBIX YCTPOUCTB

[TocranoBKka 3amaun cMHTE3a NU(POBBIX YCTPOICTB (aBTOMATOB). [IpencraBnenue nadopmaum
B 1udpoBoM Buue. Cucrembl cuuclieHus. J[BomuHas, BOCbMEpPUYHAs U IIECTHAALATEpUYHAS
CUCTEMBI CUHCIICHUS, TIEPEX0Jl OT OJHOW CHUCTEMBI K JApyroi. OCHOBBI anreOphl JOTUKUA U TEOPUHU
MEPEKIIIOYATENbHBIX (PYHKIHUNA. AKCHOMBI, TOXKIECTBA U TEOPEMBI ainreOpsl JOrHKu. Jlornyeckue
(GyHKIMM JIBYX apryMEHTOB U JBYXBXOJOBBIE JIOTMUECKHE DJIEMEHTHI, MUHTEPMBbI U MAaKCTEPMBI.
CrniocoObI 3a1aHUs TOTUYECKUX (PYHKIUN U TTepexo OT 0HOM GopMbl K Apyroii. OyHKIIMOHATbHAS
MOJIHOTa HA0OpOB (PYHKIMIA W JIOTHUECKUX DJIEMEHTOB. MUHHMH3AIUS JOTHYCCKUX (DYHKIIHH.
Metonasl KBaitna u Beitua-Kaprno. MunnMuzanus yacTuuHo onpeneneHHbix Gynkuuid. CoBMecTHas
MUHUMU3ANUS JJornaeckux GyHkiui. Kiiaccupukanus nudpoBbIX YCTPOKCTB..

3. Kombunauuouuvie yudposvie ycmpoucmea

3.1. KomOuHnamnmonHsle mudpoBbie yCTPOHCTBA

KomOuHanmonHusle 1UQpPOBbIE YCTPOHCTBA M MX CHHTE3 B pa3IMYHBIX HaOOpaX JIOTHYECKUX
aneMeHToB. Apudmerndeckue cymmartopsl, [Ipsmoif, oOpaTHBIH W JOMOJHUTENBHBIA KOABI, MX
UCMOJIb30BaHUE Ul aireOpandeckoro cioxeHus. LludpoBble yMHOXHMTEIH JBOWYHBIX YHCEIL.
[MudpaTtopel, aemmdpaTopsl, KOIOMPeOOpa30BaTENN, MYJIbTUIIIIEKCOPHI, J1EMYJIbTUIIIEKCOPHI.
[ludpoBbie KOMIIAPATOPBHI..

4. Tpueeepol

4.1. Tpurrepsl

[TocnenoBarenbHOCTHBIE IUGPOBBIE YCTPOMCTBA. ACHHXPOHHBIE U CHHXPOHHBIE LH(PPOBBIE
aBTOMaTbl M OCOOEHHOCTM MX cuHTe3a. Tpurrepbl. Knaccuukanus Tpurrepos, mnapamerpsbl
ObICTpOACHCTBHS. ACHHXPOHHBIE W CHHXPOHHBIE TPUITEPhl C YCTAHOBOYHBIMH BXOJAaMH U
NOTEHIMAJIBHBIM  yrpaBieHueM. CuHTe3, aHaau3 (YHKIMOHUPOBAHUS U  OBICTPOJEHCTBHUS.
Tpurrepsl 3alepKKH, CUETHbIE M YHUBEpCAJIbHbIE TPUITEPHl C JTMHAMUYECKUM YIPABICHHUEM,
0COOEHHOCTH MOCTPOEHUS U (HYHKIIMOHHPOBaHUs. B3aM0o3aMeHseMOCTh Pa3InYHbIX TPUTTEPOB..

5. Cuemyuxu

5.1. Cuerunku

CueTunky M UX KiI1accuuKanus Mo MOAYIIO CUeTa, KOAY, COoco0y MEepeKIIoueHus pa3psaoB,
apupmernueckoir omnepanud. CHHXpPOHHBIE W AaCHHXPOHHBIE CYETYMKH, CHHTE3 M aHaJH3
(GYHKIIMOHUPOBAHMSI, OLEHKa OblcTpojedcTBUS.  OCOOEHHOCTH  CXEMHOrO0  IOCTPOEHUS,

8



(YHKIMOHUPOBAHUS U TPUMEHEHUS YHUBEPCAIbHBIX CUCTYHMKOB B MHTEIPAIBHOM HCIOJIHEHUH.
HapamuBanue pa3psgHOCTH CUETYUKOB..

6. Pezucmpol u VCI’I’IDOZZCM@CZ HA UX OCHoe6€

6.1. Peructpsl 1 yCTpOiCTBa Ha KX OCHOBE

Peructpsl 1 ux xinaccuukamnms mo cnocody BBOIa-BbIBOIa HHPOPMAIUH. PerucTpel mamsta u
CIBHUTalOUIME perucTpbl. YHuUBepcalbHble peructpsl [[UC. PaamorexHuyeckue yCTpoOMCTBa,
peann3yemMble Ha OCHOBE PETUCTPOB: paACHPEACIUTENIM HUMITYJIbCOB, KOJBLIEBbIE CUETUUKH,
reHepaTophl KOJAOBBIX MocienoBaresibHocTel. CuHTe3 M aHanu3 ycrpoiicts Ha [IUC..

7. [Ipeobpaszosamenu cucuanos

7.1. IlpeoOpa3oBaTei CUTHAJIOB

[Mu¢poananorossie npeodpazoBarenu (LJAIl), mpuHuMn neHCTBUS, OCHOBHBIE IapaMETpHI.
OyHKIMOHANbHBIE LH(poaHanoroBsie npeodpa3oBaTenu. AHagoro-mudpoBsie IpeoOpa3oBaTen
(ALI), xmaccudukanust mo Metony npeodpasoanus. [lapamnensubrii ALIL. Konseepusiii AT,
nenpTa-curma AL,

8. Ipocpammupyemble rocuyeckue UHmMe2paibHble CXembl

8.1. IIporpamMMupyemble JIOTHYECKUE NHTETPATIbHBIE CXEMBbI

[Tporpammupyemsble sornueckue uHrerpaibHbie cxemsl (ITJIMC). YnpouienHas cTpykTypHas
cxema [IJIUC, ee ocHOBHBIE y3Ibl, mporpammupoBanue, pynkunonupoanue. [IJIMC cemeiicTB
CPLD u FPGA. Apxurekrypa, OCHOBHbIE Y3iibl. KoH(Urypupyemble Joruyeckue OJIOKH,
KoH(purypupyemble Onoku mamatu, O6moku DSP u PLL u Onoku BBona-BbiBojma. Cucrtemsl
aBromatuzupoBanHoro mnpoektupoBanus (CAIIP) IIJIMC. OcunoBubie omnepanuu CAITIP,
BBINOJIHSIEMbIE TIPU MPOEKTHPOBaHUH LM POBBIX ycTpoiicT Ha [TJIUC..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. MuHUMU3a1Ms U CUHTE3 HUGPOBBIX ycTpoicTB. KoMOMHAIIMOHHBIE YCTPOCTBA IIUPOKOTO
PUMEHECHHUS;
2. Pa3HOBHUJTHOCTH CXEMHBIX OCTPOCHUH JIOTHYECKUX IEMEHTOB;
3. IIporpammupoBanue npocteimeit [IJINC;
4. Ananu3s cxeM IM(PPOaHAIOTOBBIX NTpeodpa3zoBareiei. AHaIN3 CXeM aHAJIOro-IHU(POBBIX
npeoOpazoBaTenei.;
5. AHanu3 KOMOMHUPOBAHHBIX perucTpoB. CUHTE3 M aHAJIN3 YCTPOHCTB HA OCHOBE PETHCTPOB
C/IBUTQ;
6. AHalIM3 ¥ CUHTE3 CUHXPOHHBIX U aCUHXPOHHBIX CUETUHKOB,;
7. CuHTE3 ¥ aHATTU3 CXEM TPHUITEPOB;
8. AHaM3 XapaKTEePUCTHK HU(POBBIX HHTETPATBHBIX CXEM.

3.4. TeMbl 1a00paTOPHBIX padoT
1. MeTobl U cpeacTBa UCCIEA0BAHNS XapaKTEPUCTHK IIU(PPOBBIX HHTETPAIbHBIX CXEM;
2. UccnenoBaHue JJOTMYECKHUX 3JIEMEHTOB LU(POBBIX HHTEIPAIBHBIX CXEM;
3. CuHTE3 U UCCIEIOBAHUE TPUTTEPOB;
4. CuHTe3 M UcclleloBaHNEe KOMOMHAIIMOHHBIX U(POBBIX YCTPONUCTB;
5. CuHTE3 1 UCCIIeI0BAHUE YCTPONUCTB HA OCHOBE PETUCTPOB;
6. MccaenoBanue 1 poaHanoroBbix npeodpazoBaTeneii;



7. Cunre3 u HUCCICIOBAHUEC CHCTUHUKOB.

3.5 Koncyabranumn

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3YAbTaThl 00y4YEHHUS 1O

Howmep paznena qucrumniuas (B

O1eHOYHOE CPEACTBO

Konrl
JUCLUIUIMHE COOTBETCTBUU C 11.3.1) (TN ¥ HAUMEHOBAaHUE)
WH]JIMKaTOpPOB
(B COOTBETCTBUH C pazfesoM 1) 1]2]3|4]5]6]|7]8
3HaTh:
METO/Ibl CHHTE3a, aHAJIN3a U OTIAJAKU [IU(PPOBBIX VL + 14 KonnokBuym/3amnura nabopatopHoi
YCTPOMCTB ] pabothr Ne3
OCHOBHbBIE€ TEPMUHBI, OIIPEIEIECHUS U MTOHATUS KonnokBuym/3amura nabopatopHoit
M (POBON TEXHUKH, CXEMOTEXHUKY DJIEMEHTHOM N/I-2mx-1 + paboThr Ne2
6a3bl U(POBBIX FTEKTPOHHBIX YCTPONCTB
(GYHKIMOHHPOBAHUE W TOCTPOCHHUE THIIOBBIX Y3JI0B V-3 + Komnoksuym/3amura nabopatopHoi
U (POBBIX YCTPOKICTB ] paboTsl Ned
METO/IbI I (PPO-aHATOTOBOTO U aHAIOTO-LIU(PPOBOTO VT-Lics + KonnokBuym/3anmura nabopatopHoi
peoOpa3oBaHusl CHTHAJIOB ] pabotsr Ne7
Ymern:
BBITIOJIHATH pacyeT U IPOEKTUPOBAHUE JETaJICH, Komnoksuym/3amura nabopatopHon
y3JI0B U YCTPOMCTB PaIUOTEXHUYECKUX CUCTEM B N-2nk-1 + paboTsl Ne5
COOTBETCTBUH C TEXHHUUECKHUM 33aJJaHUEM
MOJIy4aTh 00OCHOBAHHBIE BHIBOJIBI U3 VT-Lics + Konnoksuym/3amura n1aboparopHoi
OKCIEPUMEHTAJIBHBIX TaHHBIX ) paboTs! Nel
pean3oBaTh U OTIAAUTH U(GPOBBIE YCTPOHCTBA VT2 + Konnoksuym/3amura n1aboparopHoi
] paboThr Ne6
OCYIIIECTBIATH COOp M aHAJIU3 UCXOIHBIX JaHHBIX KonTponbnas pabota/KoHTponbHas
JUTS pacueTa v MPOCKTHPOBAHUS IUPPOBBIX y3i10B U | M]I-2mk-3 + | pabora «IIpoekTupoBanue nuPpPOBHIX

yCTpOﬁCTB pPaaAuOTCXHUYCCKUX CUCTEM

yctporictB Ha [TJIMCy
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

Dopma peanuzauuu: ITucbmenHas padora
1. Konrponbnas padora «IIpoextupoBanue mudpoeix ycrpoiicts Ha [IIVIMCy» (Kontponbhas
pabora)

Dopma peanuzanuu: YcrHas popma

. 3ammTa nadoparoproii padotsl Nel (Komiokeuym)
. 3amuTa nadoparopHoii padotsl Ne2 (KomiokBuym)
. 3amuTa nadopatopHoii paboTsl Ne3 (KomnokBuym)
. 3ammTa naboparopHoii pabotsl Ned (KomiokBuym)
. 3amuta nadopatopHoi paboTsl Ne5 (Komnoksuym)
. 3ammTa naboparopHoii pabotsl Ne6 (KomiokBuym)
. 3amuTa nadopatopHoii pabotsl Ne7 (Komnoksuym)

NN AW

bamibHO-pedTUHTOBas CTPYKTYpa AUCLUILIIMHBI SBISETCS MPUITIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

Oxzamen (Cemecmp Neb)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJs
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 6 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Matromms, O. T. l{udpoBsie ycTpolicTBa 1 CyOCUCTEMBI : Y4eOHOE ITOCOOUE MO KypCy
"Lludposas ycrpoiicTBa 1 MUKpompolieccopsl” 1o HampasiaeHuto "Paanorexuuka” / O. T.
Martroums, Mock. suepr. uH-T (MOU TVY) . — M. : U3parensckuit nom MOU, 2009 . — 144 c. -
ISBN 978-5-383-00435-7 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=767;

2. Matiomns, O. T. Apxutektypa u pynkuuonuposanue [IJIMC : Yuebuoe nocodue mo kypcam
"Llndpossie ycTpoiicTBa U MUKpoIpoLeccopbl”, "MeToabl 1 ycTpoiicTBa iuppoBoil 00paboTKu
curHayioB", mo Hanpasienuro "Pagnorexnuka" / O. T. Mattomun ; Pen. A. W. backakos ; Mock.
sHepr. uH-T (MOU TVY) . — M. : U3a-Bo MOU, 2003 . — 32 c. - ISBN 5-7046-0901-5 ;

3. Hapwimkun, A. K. Jlormdeckue 35eMeHTHI ITU(POBBIX YCTPOUCTB : Y4ueOHOe mocodue 1Mo Kypey
"Llndpossie ycTpoiicTBa U1 MUKpoIpoLeccopbl” 1o Hanpasienuto "Pagunorexnuka" / A. K.
Hapwimkua, Mock. sHepr. nH-T (MOU TY) . — M. : U3n-Bo MDU, 2004 . — 64 c. - ISBN 5-7046-
1056-0 ,;
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4. Kpacosckuit A. b., Co6one B. A.- "Ananoro-undpoBoii u udpoananoroBsii
npeoOpazoBarenu", U3gatensctBo: "MI'TY um. H.D. baymana", Mockga, 2013 - (44 c.)
http://e.lanbook.com/books/element.php?pll_id=52084.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
4. Maitna BuaeokoHdepeHmy;

5. Quartus;
6. GNU Octave.

5.3 UnTepHeT-pecypchl, BKJIOYasA NPogeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH(OPMAIUOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/
2. 9BC "YHuBepcuTeTckas 6u0JMoTeKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3;1ekTpoHHas1 Oudmorteka - https://elibrary.ru/

4. baza nanasix BUHUTMH online - http://www.viniti.ru/

5. ba3a nanHbIX )KypHaJioB u3nareanscTBa Elsevier - https://www.sciencedirect.com/
6. Di1ekTpoHHbBIE pecypchbl U3AaTebcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. baza nannbix Scopus - http://www.scopus.com

9. HanmoHabHas JJ1eKTPOHHAas OudmoTeka - https://rusneb.ru/
10. 3BC "KoncyabTant cryaenta' - http://www.studentlibrary.ru/
11. DnexTponnas 6udmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun noMeneHus

Homep aynuropun,
HaHMeHOBaHHe

OcHalmenue

Y4eOHble ayAUTOpUH IS
MIPOBEJICHUS JTEKIIMOHHBIX
3aHATUHN U TEKYLLETO
KOHTPOJIA

K-120, MammHHBIH

3an MBI]

cepBep, KOHIUIMOHEP

A-400, YuebOnas
aynurtopus "A"

napra, CTyJ, JOCKa MEJIOBasi, JKpaH
UHTEPaKTUBHBIN, KOJJOHKU 3BYKOBBIE,
MYJIbTUMEIUNHBIN IPOEKTOP, TOCKA
MapKepHasi, KOMIIBIOTEP NEPCOHAIbHBIN

VY4eOHble ayAUTOpUH IS

E-801/3, Yuebnas

CTOJI, CTYJI, IIKad 15 XpaHEHUs] UHBEHTaps,

IIPOBEJICHUS nabopaTopus BeIlajKa JUIs OJIeXK/Ibl, Ta0OPaTOPHBINA CTEH]T
MPaKTUYECKUX 3aHATUH, U (pPOBBIX
KP u KII YCTPOMCTB
VYyeOunbie ayautopuu uig | E-801/3, Yuebnas CTOJI, CTYJI, IIKad A5 XpaHEHHUs] HHBEHTaps,
IIPOBEJICHUS nabopatopus BEIIAJIKA JUTs O/I€XKIbI, Ta00OPaTOPHBINA CTEHT
1ab0paTOPHBIX 3aHITHIA U POBBIX
YCTPOMCTB
VYyeOunble ayautopun uig | E-801/3, Yuebnas CTOJI, CTYJI, IIKad A5 XpaHEHUs] HHBEHTaps,
IIPOBEJICHUS nabopatopus BEIIAJIKA JUTs O/I€XK/1bI, Ta00OPaTOPHBINA CTEHT
IIPOMEKYTOUHON M (POBBIX
aTTecTaluu YCTPOMCTB
ITomerienus st HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITEIILHOU KomnbrotepHslit MMCbMEHHBIN, BEIIANIKA I OJEKIbI,
paboThI YUTAJIBHBIN 3aJ1 KOMIIBIOTEpHAsI CETh C BBIX0JI0M B MIHTEpHeT,
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KOMITBIOTEP MEPCOHATBLHBIN, IPUHTED,
KOHJIULIUOHEP

IMomemenus misa
KOHCYJIbTUPOBAHUS

E-801/10, Kabunet
COTPY/AHUKOB Kag.
"PTH"

Kpeciio paboyee, CTyJI, mKad A1 JTOKYMEHTOB,
mKad 11 01K ABI, CTOJI MUChMEHHBIH,
KOMIIbIOTEpHAs CETh C BBIXOAOM B MHTEpHET,
MHOTO(YHKITHOHATBHBIN IICHTP, KOMITBIOTED
NIEPCOHANIbHBIN, IPUHTEP

[Tomewmenus s
XpaHeHUs 000pyOBaHUS
1 y4eOHOT'O MHBEHTaPS

E-802/4, Cxinan
WHBEHTAPS U
000pyTI0BaHUS

CTeJIIaX, CTOM, CTYJI, Kad, mkad s
JIOKYMEHTOB, CepBEp
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

[udposkie ycTpoiicTBa 1 MPOrpaMMUPYEMbI€ JJOTUYECKHUE UHTErPATTbHBIE CXEMBbI

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7
KM-8

3amura nabopatopHoii padoter Nel (KommokBuym)
3amura aboparopHoii paboTel Ne2 (KommokBuym)
3amura nabopatopHoit padboTer Ne3 (KosmokBuym)
3amura naboparopHoii paboTsel Ne4 (KommokBuym)
3amura nabopatopHoii padboTer Ne5 (KommokBuym)
3ammra maboparopHoii paboTel Ne6 (KommokBuym)
3amuta naboparopaoit padotsl No7 (KosmiokBuym)

Konrtponsnas padora «IIpoextupoBanue mudpoeix ycrpoiicts Ha [IJIMC» (Kontponbhas

pabora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paszen KM: 1 2 3 4 5 6 7 8
paznena JUCUHUTIIIUHBI Henens 2 6 8 10 12 14 14
KM:
1 DOnemeHTHas 6a3a UG POBHIX
YCTPOICTB
11 3J1eMeUHTHa;1 6a3a nuppoBbIX + +
YCTPOMCTB
2 OcCHOBBI TEOpUH CHHTE3A
1IU(POBBIX YCTPOUCTB
OcCHOBBI TEOpUH CHHTE3A
2.1 9 +
1IU(POBBIX YCTPOUCTB
3 KomOuHanmonHnsle udpoBbie
YCTpPOMCTBA
31 KomMOunanmonssle upoBbie +
' yCTpOMCTBa
4 Tpurrepst
4.1 Tpurrepsl +
5 Cuerunku
5.1 CueTunku +
6 Peructpel 1 ycTpoiicTsa Ha UX
OCHOBE
61 Peructpel 1 ycTpoiicTsa Ha UX +
] OCHOBE
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[IpeoOpazoBarenu CUTHAIOB

7.1 [Ipeobpa3oBarenu curHanos +
8 [TporpamMupyemsle JIorn4eckue
HHTCIPAJIbHBIC CXCMbI
8.1 [TporpamMupyemsle JIorn4eckue +
HWHTCIPAJIbHBIC CXCMbI
Bec KM, %: 13 13 13 13 13 13 13
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