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Mporpammy avcumnnuHbl paspabotan(a)(n) accuctenT, k.H. KOcynos K.M. Kacbenpa
paguoacTtpoHomun OTaeneHne pagnonsnkm n nHpopmaumnoHHbIx cuctem , Kamil.Usupov@kpfu.ru

1. LLlenn ocBOEHUS AUCLUMIUHDI

B omcumnnuHe paccMatpumBatoTCs pasnnyHble CTOPOHbI MPUMEHEHNS MHGOPMALIMOHHOW
anekTpoHukn. OCHOBHOE HaMnpaBneHne co3aaHne 1 aKcnnyaTauns N3MepUTENbHbIX CUCTEM,
BbIMONHAIOLMX PErMCTPALMIO Pa3NNYHBIX (OU3NYECKNX BENNYMH C NOMOLLbIO aBTOMAaTU3MPOBAHHbIX
CWCTEM, PACcNONOXEHHbIX HA yAaneHnn OT KOMMNboTEPOB. V3naratotcs anropmTmbl 06paboTtku
MHCpOpMaLIMK, NCMONb3YEMOI B aBTOMATU3UPOBAHHbIX CUCTEMAX M3MEPEHWS, KOHTPONS 1
ynpaBneHns peanbHO NpoTeKarwWwmmMy npoueccamu. PaccMaTprBaroTCs YeTbipe OCHOBHbIX

JoyHKLMOHaNbHbIX 610ka: 610K NepBUYHOrO NpeodpasoBaHUS PU3NYECKON BENNYUHBI (OaT4YUK),
6nok

npeobpa3oBaHns ANEKTPUYECKOr0 CMrHana no 3agaHHoMy anroputmy (0bpabotyuk), 6nok nepenaym

B PErUCTPUPYIOLWMIA/YNPaBASIOWNIA KOMMbIOTEP, BNOK OTBETHBIX BO3LEACTBUIA, KOPPEKTUPYIOLLUX
COCTOsIHME 0b6bekTa Unn npoLecca (UCNonHsiolwee YCTPoncTeo). PasbrpatoTcsi MUKPOCXEMb,
NPUMeHsieMble B 3TUX (PyHKLIMOHaNbHbIX 6nokax. B pesynbtate camoctositenbHol paboTbl ¢
peanbHbIM/ YCTPOMCTBAMY CTYAEHTbl MPUobpeTatoT NpakTYeckuii onbiT paboTbl N3MEepPeHNs
HanpsxeHusi, ero 06paboTkm (ycuneHns, HopmmposkK), nepexona B VK curHan c nepenayein Ha
npyroin K patyuk ¢ BBOAOM Nony4YeHHOM MHGPOpMaLIMK B KOMMbIOTE.

2. MecTO AMCUMUNUHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasoBaHus

[aHHas yyebHas oucumnnnHa BkodeHa B pasgen " 51.B.0OB.6 OucuunnunHel (Mogynm)" OCHOBHOW
obpasoBatenbHoi nporpammbl 09.03.04 MporpamMmMHas MHXEHEPUS N OTHOCUTCS K AUCLUMAMHAM MO
Bblbopy. OcBanBaeTcs Ha 3, 4 kypcax, 5, 6, 7, 8 cemecTpbl.

JNaHHas yyebHas oncumnnnHa BknodeHa B pasgen ' 53.0B.3 MNMpodeccroHanbHblin' OCHOBHOM

obpazoBaTefibHON NporpaMMbl TEXHONOMMS MPOEKTUPOBAHNS annapaTHO-NPorpaMMHbIX
NHPOPMALIMOHHbBIX CUCTEM.

OcBavBaeTtcs Ha 4 Kypce, 8 cemecTp.

Linkn (pasgen) OOI, K KOTOPOMY OTHOCUTCS AaHHasa gucuunnuHa - b3.0B.10

XenatenbHble BxoAHbIe Kypcbl: VIHpopmMaTmka: AnropntMbl U 93biKKM MPOrpamMMmMpoBaHus,
MHPOPMALIMOHHbBIE TEXHONOIMK, HOBblE MHOPOPMALMOHHbIE TEXHONOTUW B Hayke 1 06pasoBaHuu,
MMKPONpPOLECCOopbl 1 aBTOMatn3aums dKCnepuMeHTa, NPUHLUNLI opraHn3auumn n ycTpomncTea
KOMMNbIOTEPA, NEePCOHaNbHbIE KOMMbIOTEPDI.

3. KomneteHuuu obyyarowerocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

PacwmcpoBka
Hincpp komnereHLmm npuobpeTaeMor KoMneTeHLUN
OK-12 6 6 .
(o6meKyanypr|e cnoco HOCTvaO K npasBnibHOMY NCMOMb30BaHNKO OOLWEHAYy4YHOU N
KOMI'IeTeHLI,VII/I) cneunanbHOM TEPMUHONIOT NI
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PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

CMOCOBOHOCTbIO K OBNafgeHuo 6a3oBbiMM 3HAHUSAMK B 06nacTu

Lncpp komneteHLUN

OK-14 NHJOOPMAaTMKN U COBPEMEHHBIX MHPOPMALMOHHBIX TEXHONOTUI,

(0BLeKkyNnbTypHbIE NPOrpaMMHbIMU CPELCTBAMM 1 HaBblkaMy paboTbl B

KOMNeTeHLmm) KOMMbIOTEPHBIX CETSX, NCMONMb30BaHNIO 623 faHHbIX 1 PECYpPCOB
NHTepHet

OK-15 6

(0BUIEKYNbTYPHbIE CNOCOOHOCTbIO MONYy4YUTb OPraHn3aunoHHO-ynpaBneH4yeckme

KOMMNeTeHuunm) HaBbIkN

(0BLEKYNbTYPHbIE CNOCOOHOCTbIO MONYy4YUTb OpraHn3aunoHHO-ynpaBneH4yeckme

KoMMeTeHuunn) HaBbIki

OK-16 CNOCOBHOCTbIO OBNAAEHUS OCHOBHbIMW METOOaMMN 3aWMUThI

(0bLweKynbTypHbIE NPOW3BOACTBEHHOrO NepcoHana n HaceneHns oT BO3MOXHbIX

KOMMeTeHuunn) NOCNeacTBUiA aBapuiA, KatacTpod, CTUXMIAHBIX 6eCTBUI

(NPOCheCCMOHanbHbIE CNOCOOHOCTbIO MPUMEHSATL Ha NMpakTnke ba3oBble

KOMMETEHLIAM) npogpeccnoHanbHble HaBblKK

B pesynbraTe 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

3HaTb NPUHUMUNbLI PABOTbl OCHOBHbIX (PYHKLMOHANbHbLIX 610KOB MHOPOPMALMOHHON 3NEKTPOHMKMY;
MPUHLUMNbBI MOCTPOEHNS N OYHKLIMOHMPOBAHUS 3TUX 6/10KOB, COBMpPaEMbIX HA COBPEMEHHbIX
MUKPOCXEMaX Pa3/IMYHOro YPOBHS MHTErpaLMN; NPUHLMMNbLI BbibOpa METOLOB aHann3a n CUHTe3a
LMGOPOBBIX M aHANIOrOBbIX YCTPOMCTB C 3a4aHHbIMU XapakTePUCTUKAMU;

2. OONIXEH yMeTb:
YMEeTb OPMEHTUPOBATLCS B COBPEMEHHbIX TEXHONIOMNSAX U3rOTOBMIEHNS U MPOEKTUPOBAHNS LNAIPOBbIX,

aHanoroBbIX M LMKPO-aHaNoroBbIX CXeM, NPMobpecTn HaBblkK BbiIbOpa 1 pacyeTa LngpPoBbIX 1
aHanoroBbIX CxeM, cobmpaeMbix Ha MMKPOCXEMaX Pa3nnYyHOro ypoBHS MHTErpaummn. YMeTb BBOAMTb
nHpopmauuio B komnbtotep Yepesd COM nopr.

3. 0ONXeH BnageThb:

BlafeTb TEOPETNYECKMMM 3HAHUSIMU O CPU3NYECKUX NPUHLMNAX paboTbl ATYMKOB,
KOHBEPTUPYIOLWMX N3MEPSEMYIO BENNYMHY B 3NEKTPUYECKUIA CUrHaN, 0 NpuHuMnax paboTbl
anropuTMoB 06paboTKN MHAPOPMALIMK, UCMONb3YEMON B CUCTEMAX U3MEPEHNS, KOHTPONS 1
ynpaBneHusi peanbHO NPOTeKaoWmX NPOoLECCOB.

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
YMETb NMPUMEHSITb CBOM 3HAHWS Ha NpPaKTKKe

4. CTpyKTypa u cogepxaHve oUCLUUNAUHBLI Moayns
Obwas TpynoemMKoCTb AMCLMMNANHBI COCTaBNSIET 8 3a4eTHbIX(ble) eanHuu(bl) 288 yaca(os).

dopma NPOMEeXyTO4HOro KOHTPONSA ANCLMMMMHLI OTCYTCTBYET B 5 cemecTpe; 3a4eT B 6 ceMecTpe;
3a4eT B 7 cemecTpe; 3a4eT B 8 cemecTpe.

KETPOHHBH
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CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Henens UX TPy AO0EMKOCTb Tekywue copmbl
N ‘D'"Kn"(")':lr;;}r;“b'/ CeMechcemecrpa (B yacax) KOHTpOnsi
Nexumn MpakTuueckumelllaboparopHbie

3aHATUA paboTbi

Tema 1. Tema 1.
1.|/3meputens 5 0 0 18
HanNpPsXeHns B CeTU.

Tema 2. Tema 2.
N3meputenn n

2.[reHepatopbl BpeMeHHbIX| 5 0 0 18
NHTEepPBasoB.

Tema 3. Tema 3.

"eHepatop
HanpsXeHus, 3a0aHHON

> (POPMbI, C LIMGOPOBOMA 6 0 0 36

NHOMKaunemn.

Tema 4. Tema 4.

lNepenaya nHgopmauum
4. yepes USB-uHTepdperic. / 0 0 56

Tema 5. Tema 5.

MNepenaya nHdopmaLmm
. yepe3 USB-uHTepdelic. 8 36 0 0

Tema . UTorosas 3ayet
" |dopma KoHTpONA
Tema . Toroesas v 0 0 0 3ayet
" |doopma KOHTpOnsA
Tema . NITorosas
" |dopma KoHTpONA

NToro 36 0 108

3avet

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. Tema 1. Uameputenb HanpsiXXeHUs B CETWU.
naboparopHas pabora (18 yaca(oB)):

KETPOHHBH
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BbinonHeHne nabopatopHoit pabotbl: 1. Cobepunte cxemy nabopatopHoro komnnekca. 2. Hanuwute
nporpamMy Onsi aCMHXPOHHOrO aganTtepa, YTobbl peann3oBaTtb coeanHeHne nabopaTopHOro cteHaa
C KOMMblOTEPOM Yeped uHTepdernc RS-232. 3. Beeamte gaHHble B KOMMNbIOTEP Yepe3 UHTepdenc
RS-232. 4. [NepecuntanTte NpuHATbIE OAHHbIE B UICKOMbIE 3HAYEHUS HANPSXEHUS anekTpoceTu. 5.
CocTtaBbTe Nporpammy BbiBOAA U BbIBEOUTE HA 3KPaH rpadomk U3MEHEHMS HaNPSXeHNs
9N1eKTPOCETH BO BpeMeHW. 6. BbiBeauTe Ha akpaH rpadouk N3MEHeHUs HanpsXeHns anekTpoceTn
npwv BO3OENCTBUN HA KaHan rnepenayn 4eTepMUHUPOBAHHOM MOMEXN C HEU3BECTHbIMU NapamMeTpamu

Tema 2. Tema 2. U3meputenu u reHepaTropbl BpeMeHHbIX MHTepBarnoB.
naboparopHas pabora (18 yaca(oB)):

BbinonHeHune nabopatopHoii paboTbl: Vicnonb3ys otnanoyHbiii komnnekT DE-2, conepxawmin NNC
HanUWUTe NPOrpammy, peannayrLyro cxemy: 1) namMeputens BpEMEHHbIX MHTEPBANOB C MHAMKAUNEN
Ha ceMncerMeHToM uHgukarope B cpene Quartus Il, Metogom rpadpmyeckoro BBoaa NOrm4eckmx
CXeM. 2) reHepaTopa BPEMEHHbIX MHTEPBANOB C MHAMKAUWEN HA CEMUCErMEHTOM NHAMKATOPE B
cpene Quartus Il, MeToooM rpadpuyeckoro BBOAA NOrMYECKUX CXEM. 3) N3MEPUTENS BPEMEHHbIX
WHTEPBANOB C MHOUKALMEN HA CEMUCErMEHTOM nHamkarope B cpene Quartus Il Ha ocHoBe A3bika
onucaHusa annapartypsbl Verilog HDL. 4) reHepaTtopa BpeMeHHbIX MHTepPBasoB C UHAMKALMEN Ha
cemucermMeHTom nHaukarope B cpefe Quartus Il Ha ocHoBe a3blka onucaHus annapartypsbl Verilog
HDL.

Tema 3. Tema 3. eHepaTop HanpsAXeHUs, 3aaaHHON ¢popMbl, C LUCPPOBON UHAUKALIMEN.
naboparopHas pabora (36 yaca(oB)):

BeinonHeHne nabopartopHoi paboTbl: Micnonb3ys otnanoyHbii komnnekT DE2 n BCTPOEHHOro B HEro
ayavo-UATT HanuwuTte nporpammy, OnvcbiBatoLyo NOrnMyeckyro cxemy : 1) reHepartopa
CUHycoMaanbHOro HanpsixeHus ¢ nepemeHHon yactortoin 1 klu, 2kly, 3klu, 4klMy v Sk,
Nornyeckas cxema gonxHa bblTb OCHOBaHa Ha peanuaaummn BHyTpucxemHoro N3Y. 2) reHepaTopa
NMnoobpasHOro HanpsiXXeHus ¢ nepeMeHHol Yyactoton 1.1 klMu, 2.1kMu, 3.1y, 4.1kMy n 5.1k,
Noruyeckas cxema fonxHa ObiTb OCHOBaHA Ha peanu3aunn COBUIroBbIX PEMMCTPOB. 3) reHepaTtopa
TPEYrofibHOro HaNpPsXeHns ¢ nepeMeHHom vyactotom 1.2 klhu, 2.2klMy, 3.2klMu, 4.2«Mu n 5.2k,
Nornyeckas cxema gonxHa bblTb OCHOBaHa Ha peannsauunu fifo-bydgpepos.

Tema 4. Tema 4. lNepepaya uHdpopmaumm yepes USB-nHtepdpenc.

naboparopHas pabota (36 yaca(oB)):

BeinonHeHne nabopatopHoit pabotbl: OcywecTtButb npoueccop NIOS B MJINC, ncnonbays
npunaraemble MHCTpPyKumMn. Caoenatb nporpammy ynpasneHns USB ycTpONCTBOM Ha OCHOBe
mukpocxembl ISP1362 yepes npoueccop NIOS Ha a3bikax C/C++ ong nepenaym nakera gaHHbIX Ha
nepcoHasnbHbI KOMMbIOTEP.

Tema 5. Tema 5. lNepenaya nHcpopmaumm yepe3 USB-nHtepdpenc.

JNIeKLMOHHoe 3aHsitTne (36 4aca(os)):

Basosble nornyeckme anemeHTbl. Tpurrepbl. Cyetynkn. @opMmpoBaHue MMNYnbLCOB Ha OCHOBE
undpposbix cyeTynkoB. Mukpocxembl MNJTNC. CospemeHHble ALLM/LIATT. MukpokoHTponneps..
Yctpoiictea BBOAa/BbIBOAA MHApOpMaumK. MoaynbHOe NOCTPOeHNe LMPPOBbLIX CUCTEM.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOsITe/IbHOM paboTbl AUCLMMNINHBI (MOLYNSA)

Buobi
N Paspen Cemect Hepens | camoctositenbHom [TpynoeMKOCTb ;?«%%:L:?:;Ezgﬂﬁ
AducumnnnmHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTYOEHTOB P
Tema 1. Tema 1.
1.|3meputenb 5 g?ferf Toska k 72 oTyet
Hanps>XeHns B CeTn. y
Tema 4. Tema 4.
Mepenaya nHgpopmauum noaroToBka K
. > 7 T4eT
4 4yepes USB-uHTepeiic. oTyety 36 oTHe

KETPOHHBH
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Buabl
N Paanen Cemecto| HeAeNs | camocTosirensHoi TpyaoeMkocTh ;?‘%“:::L:‘::;Eﬁg;
ducunnnuHbl Pcemectpa paboTbl (B yacax) a60ThI
CTYLEHTOB P
Tema 5. Tema 5.
MNepenaya nHgpopmaunn noaroToBka K
: % THEeT

Slyepes USB-wHTepdetic.| © oTyety 36 oT4e

NToro 144

5. O6pa3oBatenbHble TEXHONOIMU, BK/IOYasi MHTEpPaKTUBHbIE (hOpPMbl 06yYeHuUst

AKTUBHbIE N MHTEPAKTUBHbIE (DOPMbI NPOBEAEHNS 3aHATUIA (paboTa C COBPEMEHHbBIM peanbHbIMU
annapartHbiMA 1 NMPOrpamMMHbIMM cpencTteamMm CUCTEMHOIO nporpamMmmpoBaHiis, BblMOTHEHNE U
3awmTa 3anaHuin nabopatopHbix paboT, pa3bop KOHKPETHbIX CUTYaUWii, 0O bSCHEHNE pe3ynbTaToB
paboTbl KOHKPETHO KOMMbIOTEPHOW CUCTEMBI)

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Tema 1. Uameputenb HanpsXXeHUs B CETWU.
OT4eT, NPUMepPHbIe BOMPOCHI:

ObbscHUTE 6nok cxemy nameputenst cetn. O6bSACHUTE NPUHLMNBI PaboTbl Nepenarowein YacTu
aKcnepuMeHTanbHon yctaHoBkn. OO bsACHUTE NPUHUMUNBLI PAbOTbl NPUEMHOW YacTn
3KCMNepUMeEHTaNbHOM yCTaHOBKM. Kak COOTHOCATCS YacToTa NOCTYNatoLWmMX MMNYNbCOB U N3MeEpsSieMoe
HanpsxeHne?

Tema 2. Tema 2. U3meputenu m reHepaTtopbl BpeMeHHbIX MUHTepBarnoB.

Tema 3. Tema 3. NeHepaTOp HanpsAXeHUsA, 3aaaHHON POpMbl, C LUCPpPOBOM UHAMKaLUEN.
Tema 4. Tema 4. lNepepaya uHdpopmaumm yepes USB-nHtepdpenc.

OTYeT, NPUMEPHbIE BOMPOCHI:

Kakve suabl |/|3Mep|/|Tene|7| N reHeparopoB BPEMEHHbLIX MHTEPBaJ1I0OB Bbl 3HaeTe? Kakne ocCHOBHblE
LMPPOBbIE aNEMEHTbI NPUMEHSIOTCSA B UBMEPUTENSX U reHepartopax curHanos? Kakme OCHOBHble
aHaoroBeble 3NEeMEHTbI MPUMEHAIOTCA B USMEPUTENAX U reHepaTopax curHanos?

Tema 5. Tema 5. Nepenaya uHcpopmaumm yepes USB-nHtepdpenc.
OTYeT, NPUMEpPHbIE BOMPOCHI:

CTpykTypa v npuHumMnbl nocTpoeHns cogot-npoueccopa NIOSII. Bepcun cneundpukaumm wuHsl USB.
Kakune otnnuma mexgy USB1.0, USB1.1, USB2.0 b USB3.0? Kakune knaccbl USB ycTpoincTs Bbl
3Haete? HepoctaTtkn USB 2.0. MNMpenmywectesa USB 3.0.

Tema . UToroeasi popma KOHTpons
Tema . UToroBasi oopma KOHTpOns
Tema . UToroesas popma KOHTpons

MpnmepHble BOMPOCHI K 3a4eTy:

MpumepHble BOMPOCHI K 3a4eTy:

dopma KOHTpOons - 3a4eT

Obwee konnyecTso 6annos - 100 6

MocewaeMocTb 1 akTuBHas paboTa Ha 3aHaTUsSX - 20 6

BeinonHeHne nabopatopHbix paboT: Pabotbl 1-4 - no 10 6annos (10 6 - Teopus, 10 6 - npakTuka)
YcnosreMm coadv 3aveTa siBNsieTcs BbiMNOHEHME Bcex nabopaTopHbix paborT.

Bonpochbl k 3a4erTy:
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Ob6DbsicHUTE BIOK CXeMy M3MepUTENs CETH.

Ob6bAcCHUTE NPUHLMNBI paboTbl NepenaoLwWwet YacTn 9KCNEPUMEHTANbHON YCTaHOBKM.
Ob6bsACHUTE NPUHLIMMNBI PaboTbl MPUEMHOR YaCcTN 3KCNEPUMEHTaNbHOM YCTaHOBKMW.

Kak cooTHoCcATCS YacToTa NocTynarwwmx UMNynbCOB 1 U3MepPSEMoe HanpsaxeHme?

Kakve Bnabl nameputenein n reHepatopoB BPEMEHHbIX NHTEPBANOB Bbl 3HaeTe?

Kakne oCHOBHblE LMGOPOBbIE 3IEMEHTBI NMPUMEHSAIOTCS B U3MEPUTENAX N reHepaTopax CUrHanos?
Kakue 0CHOBHblE aHANOroBbIE 3NIEMEHTbI MPUMEHSIOTCS B U3MEPUTENSX N FeHepaTopax CUrHanos?
Has3oBuTte ocHoBHble BuAabl LIATT.

Kakune ocHoBHble napameTpbl LIAM?

B yem otnunymsa LIATT ¢ TOKOBbIM BbIXOAOM U BbIXOLOM MO HANPSXEHNIO?

Kakune nHtepdoencel ynpasneHus LAl Bbl 3HaeTe?

Bepcuu cneumngomkaumm wuHsl USB.

Kakune otnnuma mexagy USB1.0, USB1.1, USB2.0 b USB3.0?

Kakue knaccbl USB ycTponcTs Bbl 3HaeTe?

Hepoctatkm USB 2.0.

Mpenmywectesa USB 3.0.

7.1. OcHOBHas nuTteparypa:

1. Wyka, A. A. OnekTpoHuka / A.A. lyka. ? 2-e uag., nepepab. n gon. ? CI16.: BXB-MeTepbypr,
2008. ? 751 c.: un. ? (YuebHas nutepatypa ans By3os). - ISBN 978-5-9775-0160-6. - Pexum
noctyna: http://znanium.com/bookread.php?book=350420

2. Tutue Y. WeHk K. MNMonynposooHukoBas cxemotexHuka. Tom |. ispatenscteo: 'OMK [lpecc'.
ISBN: 978-5-94120-200-3. 2009: 832 cTp. - Pexum goctyna:
http://e.lanbook.com/view/book/915/

3. MyxaHuH J1.I'. CxeMoTexHMKa N3MepUTENbHbIX YCTPOKCTB. YuyebHoe nocobue. MisnaTenbcTBo:
'Nanb'. ISBN: 978-5-8114-0843-6. 2009. 288 cTp. - Pexxum goctyna:
http://e.lanbook.com/view/book/275/

4. Urnatos, A. H. HaHoanekTpoHuka. CocTosiHME 1 NepCnekTnBbl Pa3BnTMS [DNEKTPOHHbIN pecypc] :

y4eb. nocobue / A. H. Nrnatos. ? M. : ®JIMHTA, 2012. ? 360 c. - ISBN 978-5-9765-1619-9. - Pexum

noctyna: http://znanium.com/bookread.php?book=455222

5. Yrptomos, E. I. Lindpposas cxemotexHuka : y4eb. nocobue nns sBy3os / E.IN. Yrpiomos. ? 3-e nag.,
nepepab. n gon. ? CI16.: BXB-MNetepbypr, 2010. ? 809 c.: un. - ISBN 978-5-9775-0162-0. - Pexum
noctyna: http://znanium.com/bookread.php?book=350426

7.2. JlononHuTenbHasa nuteparypa:

1. lexvH, C. H. CxemotexHuka OBM / C. H. NlexuH. ? CI6.: BXB-Metepbypr, 2010. ? 663 c.: nn. ?
(YyebHas nutepatypa ans By3oB). - ISBN 978-5-9775-0353-2. - Pexum goctyna:
http://znanium.com/bookread.php?book=350620

2. Yrptomos, E. IN. Lindpposas cxemotexHuka : y4eb. nocobue nns sysos / E.MN. Yrpiomos. ? 3-e n3g.,
nepepab. n gon. ? CI6.: BXB-MeTtepbypr, 2010. ? 809 c.: un. - ISBN 978-5-9775-0162-0.
http://www.znanium.com/bookread.php?book=350426

3. Wannypos, I'. 9. OcHOBbI TEOPUUN N NPOEKTUPOBAHUS PAANOTEXHNYECKMX CUCTEM [DNEKTPOHHbIN
pecypc] : YuebHoe nocobue / I'. 4. Waiinypos. - KpacHosipck: Cnbupckuii goeaepanbHbiit
yHusepcutet, 2010. - 283 c. - ISBN 978-5-7638-2047-8. - Pexum goctyna:
http://znanium.com/bookread.php?book=441951
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7.3. UHTepHeT-pecypcChbl:
WcTopus nosieneHns n passntus ctaHgaptos Universal Serial - http://white55.narod.ru/usb.html
MporpamMmHO ynpaBnsieMbii reHepaTop NMMHENHO HapacTaloWero HaNPsXeHNs CBEPXHN3KOW 4acToTbl

http://82.146.38.201/studentu-2/programmno-upravlyaemyi-generator-linei-no-narastayushhego-napryazhe

NMPOEKTNPOBAHMNE N3MEPUTENA BPEMEHHbBIX NHTEPBAJIOB -
http://it.fitib.altstu.ru/neud/ciu/index.php?doc=pract&module=1

CoBpeMeHHble aHanoro-ungpoBbie npeobpasoBarent -
http://www.russianelectronics.ru/leader-r/review/intergal/354/doc/744/

Cxema ctabunmsaTtopa HanpsxXeHus cetu -
http://www.mastervintik.ru/sxema-stabilizatora-napryazheniya-seti/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHBI(MOOYNS)

OcBoeHune gncumnnunbl "Lindposas anekTpoHuka" npegnonaraet NCNonb30BaHMe Crenyowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He meHee 15
paboymx MECT CTYAEHTOB, BK/HOYAIOLWMX KOMMbIOTEPHbIN CTON, CTYN, NEPCOHASNbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNOYEHbI K KOPNOpaTMBHOM KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €MHOM OOMEHe.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCUMMNINHBI UMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMnoTeYHom cucteme " brubnuoPoccumka", 4OCTYN K KOTOPOW NpenoCcTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KOMNEKLUMN akTyanbHON Hay4HOR 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaM, BKtovatowme B cebst nybnmkaumm BenyLmx POCCURCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U3AaHUS Ha aHTIMACKOM S3blKe BeOyLWmX aMepuKaHCKnx u
€BPONenCcKMX N30atenbCTs, a TakxXe peakme U ManoTMpaxHole N3naHnsa POCCUACKUX PermoHanbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbIA AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTe/ibHOro npoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCeM TpeboBaHMAM henepanbHbiX FoCyapCTBEHHbIX 06pasoBaTebHbIX CTaHLapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

Y4yebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHeNnwmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, npenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANN(ULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 61bnMoTekn chopMMPOBaH C y4ETOM BCEX
N3MEHEHMN 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANn, CAOBapy U CPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaemble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX rOCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIENO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

Y4yebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapnatenbcTtea "flaHb" , AOCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcta "/laHb" BKOYaeT B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHom nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
NepuoanyecKnx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbIM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT 4OCTYN K Hay4HOI, y4ebHON nntepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYECTBY NPOOUbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme "KoHcynbTaHT cTyaeHTa" , OCTYN K KOTOPOI NpeaocTasneH
CTyoeHTaM. dnekTpoHHas bubnuoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npenocTaBnsieT
MONTHOTEKCTOBbIN AOCTYMN K COBPEMEHHON y4ebHOI NMTepaTtype no OCHOBHLIM AMCLMNINHAM,
N3y4yaeMbiM B MEOMLUMNHCKUX By3ax (MpeacTaBfieHbl N3aaHns Kak YucTo MeguumHCKOro npoduns, Tak
1 NO eCTECTBEHHbIM, TOYHbIM M 06WeCTBEHHbIM HaykaM). 9BC npenocTaBnsiet By3y Hanbonee nomHble
KOMMAeKTbl HEOBX0AMMO NNTEPaTypPbl B COOTBETCTBUN C TPEOOBAHMSIMI rOCYLAPCTBEHHbIX
obpazoBaTefibHbIX CTAHAAPTOB C COONOAEHNEM aBTOPCKMX M CMEXHbIX NPas.

aKCnepuMeHTanbHas yctaHoBKa N0 U3MEPEHMIO CETH,

NPOGHbLIA (OLEHOYHbIA) KOMMNEKT AJ1 MUKPOCXEMbI MPSAIMOrO LMAPpoBOro cnHtesa AD9959,
NPOGHbLIN (OLLEHOYHbIN) KOMMNEKT A1 MUKPOCXEM C NMPOrpaMMMpPyeMbIMA NI0rM4ECKUMU
xapaktepucTtukamm cepum MAX I,

NPOGHbLIN (OLLEHOYHbIN) KOMMNEKT AS1 MUKPOCXEM C NMPOrpaMMmMpyeMbIMU NI0rM4ECKUMU
xapaktepucTtukamm cepumn CYCLONEII

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpebosaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no

HanpasneHuio 09.03.04 "TlporpaMmMHas nHxeHepus" n NPogouio NOAroToBKN TexHonorns
NPOEeKTMPOBaHNSA annapaTHO-NPOrpaMmMHbIX NHGOPMALNOHHBLIX CUCTEM .
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ABTOpP(bI):

HOcynos K.M.

" 201 __r.
PeueH3eHT(bl):

AxkuypuH A .

" 201 __r.
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