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1 Henu u 3a1a4u M3yYeHUs1 AUCHUILIMHBI (MOLYJIs1)

[IpuMeHeHHe HMHTETPANbHBIX MHUKPOCXEM B PAJAMOTEXHUYECKUX CHCTEMaX HE TOJBKO
CYIIECTBEHHO YJIYUIIMJIO HUX HKCIUTyaTaI[AOHHBIC XapaKTEPUCTHUKU, HO U OTKPHLIO MIUPOKHE
BO3MOXXHOCTH pealu3alliil BechbMa CIOKHBIX aJIrOpPUTMOB O0paOOTKH cHUTHaANOB. BHenpeHue
IU(POBBIX METOJIOB U YCTPOUCTB 00paOOTKH CUTHAJIOB B PAAHMOTEXHHYECKUX CUCTEMAX COTU3UIIO0
00JacTy paiMOTEXHUKH U BBHIYMCIUTENBHON TEXHUKU JO TMOSBICHHS MHKPOIPOIECCOPOB OHU
UMENM JIOCTATOYHO YETKO BBhIpaKEHHbIE TrpaHullbl. C TOSBICHHEM MHUKPOIPOIIECCOPOB,
BBIUHCIUTENbHBIE YCTPONCTBA OPraHUYECKH BHEAPWINCH B PAIMOTEXHUYECKUE CUCTEMBI, U IS
paauonH)XeHepa BOZHHUKIIA HACTOSATEIbHAS TOTPEOHOCTH 00Jiee TITyOOKOro OBIAACHUS apCEHATIOM
CPEIICTB BHIYMCIUTEILHON TEXHUKH, HEOOXOIUMBIM TpU pa3paboTKe paAUOTEXHUYECKUX CHCTEM
C IPUMEHEHUEM MHUKPOIIPOLIECCOPOB.

[Ipu pa3paboTke pagUOTEXHUYECKHX CHCTEM, HCIONB3YIOMIMX MHKPOIPOLIECCOPHBIE
YCTPOMCTBA JIJIsl OOpaOOTKH CHTHAJIOB, IPUXOIUTCS pelaTh MEbIA P 3a/1a4, TAKMX KaK: BRIOOD
U OOOCHOBaHHE aJITOPUTMOB OOpabOTKH, aHAIM3 KAaYeCTBEHHBIX XapaKTEPUCTHK, BBHIOOP
NOJIXOAAIIETO  KOHTPOJUIEpa,  OMpe/AeJieHHE  XapakTepa OOMEHa  MeXIy  OJloKamu
PaIMOTEXHUYECKON amnmaparypbl U BBIYUCIUTENEM, TPOSKTUPOBAHNUE YCTPOMCTB BBOJA-BBIBOJIA,
pa3paboTKa U OTJIaJKa MPOrpaMMHOM U anmnapaTtHoil yactu B nenoM. Ha npaktuke 3ToT mporiecc
HOCUT WTEpPATUBHBIA XapakTep, MOCKOIbKY OTAENbHbIE (YHKIUU CHCTEMbI MOTYT OBITh
BBITIOJTHCHBI KaK aIapaTHBIMU (QHAJIOTOBBIE CHUCTEMBI), TaK M MPOTPAMMHBIMU CPEIICTBAMHU
(mudpossie cuctembl). HaxoxxneHue Hambonee palMOHAIBLHOTO COUYETaHHUS ATHX CPEACTB U
SBJISICTCS] KOHEYHOM 1IEITBI0 MPOSKTUPOBAHUS.

1.1 leab ocBOEHUSA AUCHUTIIAHBI

dopMHUpOBaHKE OCHOBOIIOJIATAIOIINX YMEHUM, TPAKTUYECKUX HABBIKOB M, KaK CJICICTBHE,
3HaHMI B BOMPOCaX NPOEKTUPOBAHUSA M COTJIACOBAHUS PATUOTEXHUUYECKUX KOMIIOHEHTOB U
CHUCTEM.

HayuuTe CcTyAeHTOB mNporpaMMHpOBaTh MHUKPOMPOIECCOPHl PA3IUYHBIX CEMEHCTB,
MPOU3BOIUTH COOPKY M HANAIKy MPOCTEHIIMX MHUKPOMIPOIIECCOPHBIX Y3IIOB, MOJIB30BATHCS
Pa3IUYHBIMU CTaHAAPTU3UPOBAHHBIMU NPOTOKOJIAMHU Tiepenaun 1 poBoii nHGopManuen Mexry
0JIOKaMU yCTPOMCTB Pa3IUIHOrO (PYHKIIMOHATHHOTO Ha3HaueHUs. [103HAKOMHUTH CTYICHTOB C
COBPEMEHHBIM COCTOSIHUEM U MEePCIEKTUBHBIMU HAMPABICHUSIMHU PAa3BUTHS MUKPOIPOIIECCOPHOM
TEXHUKU JUIS AaBTOHOMHBIX Yy3JI0B PaTUOTEXHUYECKOW ammaparypbl, s oOOecredeHus
BO3MOXKHOCTH JTaIbHEHIIIEro caMooOpa3oBaHusl.

Jate npakTrueckue HaBblkd B ucnonb3oBaHuu CAIIP Keil pVision, Ha mpakTuyeckux
IpUMepax 03HAaKOMHUTh METOJIaM MPOEKTUPOBAHUS, pabOThI U MPUMEHEHHUS CMECUTENIEH B COCTaBe
CJI0KHO-KOMIUIEKCHPOBAHHBIX PAJIMOTEXHUYECKUX CHCTEM, a TaK K€ KaK CaMOCTOSITEIbHBIX
YCTPOWCTB ISl TMHEWHoro nepeHoca crnektpa CBY curnanos. [Ipaktuuecku 0cBOUTh paboOTy H
MPAKTHYECKHUE MTPUMEPHI IPUMEHEHHSI CUCTEM (ha30BOM aBTOMOICTPORKH YaCTOTHI.

Takum o00pa3oM pa3BUTh HAaBBIKM CTYACHTOB B 0OJacTH CIEHHAIN3UPOBAHHBIX
PAAMOTEXHUYECKUX CHUCTEM, Pa3BUTh B CTYJIEHTaX TBOPYECKUW TOIXOJ, a MPH YCICIIHOM
M3Yy4YEHUHU OBJIAJIETh HAaBBIKAMH HCCIIEI0BATeNs U pa3paboTunKa — BaXKHBIX JJI pabOThl HHKEHepa
COCTAaBJISIOLIUX.

1.2 3aga4yu AUCHUIJIMHBI

OcBoenue npouenyp GopMUpPOBaHHS MOJENEeH U KOHCTPYKIIUN 3JIEKTPOHHBIX CPENICTB C
UCIIOJIb30BAaHUEM CHUCTEM aBTOMATU3MPOBAHHOTO TMPOEKTUPOBAHUS; OCBOCHHE CHCTEM
MH)KEHEPHOTO aHajh3a KOHCTPYKLUMH JJIEKTPOHHBIX CpPEICTB; 00OOIIEHHE U YIiIyOleHHe
TEOPETHYECKUX 3HAHUI M HAaBBIKOB B 00JIacTH ITU(POBOI, aHAJTIOTOBON ¥ MHUKPOKOHTPOJUIEPHOM
DIIEKTPOHHUKHU M CXEMOTEXHHKH.

Pa3BuTHe HaBHIKOB M YMEHHUN KOHCTPYMPOBAHMSI M COIJIACOBAHHS PaJAMOTEXHUYECKUX
KOMIIOHEHTOB U CUCTeM; cOOpa M aHaiIHM3a UCXOAHBIX JAHHBIX JJIs pacuéra M MPOCKTUPOBAHUS
JNEKTPOHHBIX MPHUOOPOB, CXEM U YCTPOMCTB pa3nuyHOro (yHKIMOHAIHLHOTO Ha3HAYEHHs B
COOTBETCTBUU C TEXHHYECKHM 3aJaHHEM C UCIOIb30BaHUEM CPEACTB aBTOMATH3AIUU
MPOEKTUPOBAHHUS.



1.3 MecTo qucuunjinHbl (MOAYJIs) B CTPYKTYype 00pa3oBaTe/ibHOI NPOrpaMMbl

JucuuminHa «Teopust U MeTO/bl NPOEKTHUPOBAHUS LU(POBBIX M aHAJTOTOBBIX CHCTEM»
oTHocuTCs K oOsi3aTenbHOM wactu bioka 1 "Iucuummmusl (Momaynu)" ydeOHOro ruiana. B
COOTBETCTBUM € PabOYMM yueOHBIM IUIAHOM IMCLUIUIMHA M3Y4aeTcsi Ha 4EeTBEPTOM Kypce IO
OuHOI Qopme oOyueHus. Bua npomexyToUHON aTTeCTallMU: B CEJbMOM CEMECTpE — 3a4eT, a B
BOCBMOM - 3K3aMEH.

Matepuan IUCHUIUIMHBI BeCbMa OOBbEMEH, M CJIOKEH B MOHUMAHUU, IOATOMY ISl €T0
YCIIEUIHOTO OCBOEHHUS HEOOXOIMMO YCIIEIIHOE YCBOEHHE IPEIBAPUTENIbHBIX JUCIHUILINH:
«Teopuss BepoATHOCTM M MaTeMaTHuYecKas CTATUCTUKa», OJioka JIUCHUIUIMH «Du3nkay,
«ANTOpUTMHM3aLMS W TPOrpaMMHUpOBaHuE», «OCHOBBI TEOPUM IJIEKTPUUYECKUX LEHE»,
«ONeKTpoJAMHAaMUKa W PaclpoCTpaHEHHE paJAMOBONIH», «CXEMOTEXHHKAa aHaJIOTOBBIX
JIEKTPOHHBIX  YCTPOMCTBY», «OJEKTPOHMKA W  KOMIIOHEHTHI DJJEKTPOHHOM  TEXHHUKW»,
«Mukponpoueccopsl», « TeopeTuueckrue OCHOBbI JJIEKTPOTEXHUKNY, « PU3HKa OTYTIPOBOJHUKOB
Y DJIEKTPOHUKAY.

N3yyas 3Ty IUCHUIUIMHY, KPOME BCETrO IMPOYEro, CTYJIEHTHI MOIy4aroT MPaKTHUYECKHE
HaBbIKM JKCIEPUMEHTAJIbHBIX MCCICAOBAHUN CUHTE3UPOBAHHBIX CAMOCTOSITENIBHO YCTPOWCTB,
HaBbIKM CAMOCTOSITEJIbHOTO TPUHATUS PELICHUM U1 JOCTH)KEHUS IOCTaBJIEHHBIX 3ajay
(YHKIMOHMPOBAHUS pa3pabaTbiBaeMOM U 3KCILTyaTUPyeMO annapaTypbl. Tak Kak IporpaMMHO-
anmnapaTHbI KOMIUJIEKC 3TO BCErJa HEpa3phIBHOE LEJI0E, O YEM HYKHO MOMHUTH MPHU CO3JAaHUU
IIPOrpaMM, AMCLMILIMHA TO3BOJISET OCO3HATH MPENEIbHBIE BO3MOXHOCTH alllapaTHBIX CPEICTB
YIPaBIIEMBbIX NPOTPAMMHBIMH TPOAYKTAMH, HAydUThcs dS((HEKTUBHO paclpeneisitb OSTH

pecypcehl.

1.4 Ilepevyenb MmJIaHMpyeMbIX pe3yJbTATOB O0y4YeHHMsl IO JAMCHMILIMHE (MOIYJI0),
COOTHECEHHBIX € NJIAHUPYEMbIMHU Pe3y/1bTaTaMH 0CBOCHHS 00pa30BaTeJbHON MPOrpaMMbl

I/ISy‘leHI/IC ,Z[aHHOﬁ y“IC6HOI>’I AUCHUIINIMHBI  HAIIPpAaBJICHO Ha q)OpMI/IpOBaHI/Ie y
oOy4aromuxcs obmenpodeccrnonanbubix komnerennwmii: [TK-2, TIK-3, TIK-4
Kox v HammeHOBaHUE
WHAWKATOPA TOCTHKCHUS PesynbraTel 00y4eHHUS IO TUCIUILIHHE
KOMIETCHINH
IIK-2 Cnoco6eH ocymiecTBJIATh perjaMeHTHYI0 NPOBEPKY TeXHHMYECKOro cOCTOSIHUSI 000pyI0BaHUsI, €ro
NpopUIAKTHYECKUI OCMOTP M TEKYIIHiA pEMOHT
UIIK-2.1. 3HATh YMeTh Baaners
Mertobl conpsiKeHuUs OnpenensaTh Hassixkamu pacuéra
IU(PPOBBIX CUTHATBHBIX XapaKTepUCTHKH, HOMMHAJIOB YCTPOMCTB
JMHAN C aHAJIOTOBBIMHU o0macte JUTSI COTIPSDKEHUS,
YIPaBISIEMbIMU MPUMEHCHHUS U YIPAaBJICHUS U
yctpoiictBaMu. OCHOBHBIE Ha3HA4YeHUs obecrieyeHust
UIK-2.2. XapaKTEPUCTUKU ANEKTPOHHBIX 9KCIUTYaTaIHOHHBIX
3JIEMEHTAPHBIX YCTpOICTB MpeesioB
3JIEKTPOHHBIX HCTIOJTB3YIOIIHXCSI AJIEMEHTAPHBIX
KOMIIOHCHTOB. JUISE MOHTaXKa B YCTPOMUCTB B
[TepeyeHP HOPMATUBHBIX AIEKTPUYECKUE SIEKTPUYECKUX ICTISAX.
JTOKYMEHTOB U e 10 BrageTs roTOBHOCTBIO
UIK-2 3. CIETHATH3HPOBAHHBIX TEXHIIECCKOMY YYUTHIBATh
TEPMHHOB B 00J1aCTH OTIHMCAHUIO HA HUX. COBpPEMEHHBIE
M3y9aeMON AUCIUIINHEL. TEH/ICHIINH Pa3BUTHUA
BJIEKTPOHUKH,
HU3MEPUTENBHOU U
BBIYUCIIUTENIBHON
TEXHUKH,
UHGPOPMAIIMOHHBIX
TEXHOJIOTUH B CBOEH
npo¢eCCHOHATBHOMN
JIESITETTBHOCTH




Kon u nanmenoBanue

MHAWKaTOpa TOCTUKCHUA

PesynpraTsl 00y4eHHUs IO TUCIUITIIHE
KOMIIETEHIIHH

K-3 Cnoco6eH cTpouTh npocreiimne pusnyeckrue 1 MaTeMaTH4YeCKUE MO/1eJIM MPUOOPOB, cXeM, YCTPOHCTB
U YCTAHOBOK JIEKTPOHMKH U HAHOYIEKTPOHUKH PA3JHYHOr0 (PyHKIHMOHAIHLHOTO HA3HAYEHHS, a TaKKe

HCII0JIb30BATh CTAHAAPTHBIE POTPAMMHBIE CPEICTBA MX KOMIIbIOTEPHOI0 MOJAEIUPOBAHUS
UIIK-3.1. 3HATh ymeTb Onpenensrsb BJIAJIeTh
IlepeueHb HOpMATUBHBIX XapaKTEPUCTUKH, Hapbikamu pacuéra
JIOKYMEHTOB U o0nacth HOMUHAJIOB YCTPOUCTB
CIIeUUANTU3UPOBAHHBIX MPUMEHEHHUS U JUTISL COTPSDKEHUS,
TEPMHHOB B 00J1aCTH Ha3HAYEHUS YIpPAaBIICHUS U
UIIK-3.2 M3y4aeMol AUCLHUILINHBIL. 3JEKTPOHHBIX o0ecrieueHus
Meroabl MOAENIUPOBAHUS YCTpPOICTB JKCILTYyaTallMOHHBIX
B 00J1aCTH H3y9aeMBIX HCIOJIB3YIOLUXCS IIPENIETIOB
YCTPOICTB U CXEM. JUIsl MOHTaXa B 3JIEMEHTapPHBIX
AIIEKTPUUYECKHUE YCTpPOICTB B
ey 1o QJICKTPUYCCKUX LECTIAX.
HIIK-3.3. TEXHUIECKOMY Hasbikamu BbIOOpa
OIIMCAaHUKO HAa HUX. DJIEKTPOHHBIX
Hcnonssosars KOMIUIEKTYIOIINX IS
CTaHJapTHBIC peanu3anuu uin
CpeacCTBa PEMOHTA JIEKTPOHHBIX
KOMITBIOTEPHOT'O ychOﬁCTB,
MOJEIMPOBAHUS B HABBIKAMH
obnactu M0JIb30BAHMS
HU3y9acMbIX CIIPABOYHOU U
YCTPOHCTB TEeXHMYECKOH
JINTEPATYPOH

IIK-4 Cnoco0eH apryMeHTHPOBAHO BBIOMPATh W PeaJU30BLIBATL HA NMPaKTHKe d(PPEeKTHBHYI0 METOAUKY
KCHEePHMEHTAJbHOI0 MCCIeJOBAHUSI NMAPaAaMeTPOB M XapaKTEPHCTHK NPUOOPOB, cXeM, YCTPOHCTB H

YCTAHOBOK 3JIEKTPOHUKH U HAHOXJIEKTPOHHKH Pa3JMYHOI0 ()YHKIHOHAJIHLHOI0O HA3HAYEHMSI
HIIK-4.1. 3HATh YMmernb BJIaJIeTh
OCHOBHBIC TPHUEMBI AHaJ'll/ISI/lpOBaTb Hasrbikamu
00paboTKH 1 XapaKTePUCTUKH COCTaBJIEHUS OTUYETOB
IpeJCTaBIeHUS U3y4aeMbIX 0 NMPOBENEHHBIX
SKCHEPUMEHTANBHBIX YCTPOUCTB, UCKATh UCCIIeI0OBaHUN NpU
HIIK-4.2 JAQHHBIX. aHaJoru HOMOILH
MeTonuKH 1 HEKOTOpBIE IIEKTPOHHBIX CHHTE3MPOBAaHHBIX
YCTpOMCTBa KOMITOHEHTOB YCTPOMCTB U
9KCIIEPUMEHTAIBHOTO CHCTEMAaTH3HUPYs COCTaBIICHUS
UCCIIEJOBaHHS. TpeboBaHus 110 OTIMCAHUs Ha CaMo
UIIK-4.3. JIAaIa3oxHy YCTPOUCTBO.
MIPUMEHIEMBIX Hagbikamu pa3zpaboTku
apaMeTpoB. 3JIeMEHTAPHBIX
O06pabatbiBaTh YCTPOUCTB NpHeMa
SKCIIEPUMEHTANIBH | 00paboTKM U nepenadn
b€ JAHHBIE IpU I (POBBIX TOTOKOB
TIOMOIIH JTAaHHBIX T10
MPUKIAIHBIX mpotokomam: USART,
MpoTrpamMMm U SPI, 12C, Ethernet,
HEMOCPEACTBEHHO ARP, ICMP, IP, UDP,
Ha TCP...
MHKPOKOHTPOJIIEP
ax

PCSyHLTaTbI O6y‘-IeHI/I$I no AWCHUINIMHC AJOCTUTAIOTCA B paMKaX OCYHICCTBJICHUS BCCX

BUJIOB KOHTaKTHOM M CAMOCTOSITENIbHOM pabOThl 00yYarOIIMXCsl B COOTBETCTBUH C YTBEPKIACHHBIM

y4eOHBIM IIJIAHOM.

NHnukaTopel  JOCTHXKEHUS
JOCTHKEHUH COOTBETCTBYIOIIUX UM PE3YyJIbTaTOB O0YUCHHUS.

KOMIIETEHIIMHA CUYHUTAIOTCS

c(hOpMHUPOBAHHBIMA  TIPH



2. CTpyKTypa H coep:KaHue JUCIUILTHHBI

2.1 Pacnipenesienne TPyI0EMKOCTH AUCHUIIMHBI O BUIaM padoT
O61as Tpy10EMKOCTb JUCIMILIMHBI COCTABISET 7 3a4.e. (252 yacoB), UX pacHpeieeHre
1o BHJIaM padoT mpeacTaBieHo B Tabaute (s cryaeHToB OPO).

Bun pabot Bcero CemecTpsl (4achl)
4acoB 7 8
KonTakTHas pa6oTa, B TOM 4HciIe:
IAyIMTOpHBIE 3aHATHS (BCEro):
BaHATHS JEKIIMOHHOTO THIIA 44 22 22
MPaKTUIECKUE 3aHITH 54 22 34
imabopaTopHbBIE 3aHATHUS 54 22 34
MNuasi kOHTAKTHAsA padoTa:
KoHTpoas camocTosaTensHoM paboTsl (KCP) 7 4 3
[Tpomesxyrounas arrectanus (MKP) 0,5 0,2 0,3
CamocTosiTe1bHasi padoTa, B TOM YHCJIe:
Kypcosast pabota — -
CaMOCTOsITETPHOE H3YUEHHE Pa3AeiioB, CAMOIIOATOTOBKA (IpOopaboTKa 1
[TOBTOPEHHUE JICKIIMOHHOTO MaTepraia U MaTepraa y4eOHIKOB U yIeOHBIX 48,8 30,8 18
ocoOwuid, MOJIrOTOBKA K JIA00PATOPHBIM U MPAKTUYECKUM 3aHSTHSIM)
[TonroToBKa K TEKyLeMy KOHTPOJIO 13 7 6
IKoHTpOJIB:
[ToaroToBka K 3K3aMeHy 26,7 - 26,7
OO0mast TpyA0eMKOCTh Jac. 252 108 144
B TOM YHCJIe KOHTAKTHasi padoTa 156,5 66,2 90,3
3ay. e 6 3 4

KonrtakTHas pabota mpu npoBeAeHUU yU€OHBIX 3aHATHI 10 TUCIIUTUIMHE «JICKTPOHUKA»
BKIIIOYAET B ceOsl: 3aHATUA JICKIIHOHHOTO TUIA, TPAKTUYECKHUE 3aHATHUS, TabOpaTopHbIe paboThI,

IpyNIOBbIE KOHCYJNbTalMUM (TaKk >K€ M BHEAyJAUTOPHBIE,

[TpomesxyTouHas aTTecTanus B TECTOBOM U yCTHOU (hopMmax.

2.2 Conep:xaHue IMCUMILTHHBI

4yepe3 dBIEKTPOHHYIO Cpemy).

Pacrnipenenenue Bu10B yueOHOM pabOThI U UX TPYJTOEMKOCTH IO pa3fiesiaM JUCIUILTUHBL.

Paznensl (TeMbl) AMCIUIUINHBL, U3y4aeMble B 7 U 8 ceMecTpax cBOAHAS TA0JIUIA (0uHas hopma):

KonngectBo yacos
AyautopHast Bueayauropnast
Ne HaumenoBanwue pasnenoB (Tem) Beero aGora KCP o
J | 113 | JIP CPC

BBenenue B yctpoiicTBO

1. |MHKPOKOHTPOJIEPOB, KOMIHUISTOPOB U 28 6 6 6 2 8
CPEICTB pa3paboTKH.
[Mepenayda naHHBIX U yAAIEHHOE yIIPABICHUE

2.  |uM(POBBIX CUCTEM MEXIY CO0OM 110 20 4 4 4 2 6
CTaHIAPTHBIM HHTEpdericam

3 Hepez[aqeul 1 ipueM AaHHbIX Mo Ethernet 20 4 4 4 3
uHrepdeiicy

4 CXeMOTEeXHHYECKHE aCIIEKThI CONPSIKEHS 20 4 4 4 R
1M (POBBIX U aHAJIOTOBBIX YCTPOWCTB

5. |Ipsimoii nudposoii cuntes (DDS) 29,8 6 4 8 11,8
Pa3paboTka u nccieoBaHue XapaKTEPUCTHK

6. |HemuHEWHBIX ueThIpéxmnomocHukoB CBY u 27 8 8 6 5
reHepatopoB CBY curnasios




KonnuectBo yacos
AynutopHas Bueayauropnast
No HaumenoBanwue pasneios (Tem) Beero aGora KCP el
J | 113 | JIP CPC
Beenenue B paboty ¢ APM apxurextypoii Ha
- |mpuMepe annaparHo-IporpaMMHOro 30 4 10 10 1 5
KomIutekca. iHTerpupoBanHas cpezna
paspadotku juis APM nponeccopoB
AmnmnapartHoe porpaMMHPOBaHUE Kak
8. |cpemcTBO OBICTpOI ITPPOBOIT 0OpabOTKH 29 6 8 8 2 5
aHAJIOrOBBIX CHT'HAJIOB
9 CrieruanbsHbIe alTOPUTMBI IIPEOOpa3OBaHUS 71 ) ] 6 5
1 00pabOTKN CHTHAJIOB.
HUTOI'O no pazdenam oucyuniusi 44 54 54 7 62,8
3auéT 0,2
[TonroToBKa K 9K3aMeHY 26,7
DK3aMeH 0,3
OO0mas TPYyI0EeMKOCTb 110 TUCIAIIINHE 252
Pazens! (TeMbl) TUCIUTUIMHEI, H3y4aeMble B 7 ceMecTpe (ounas ¢opma):
KommuectBo yacos
Ne HaumenoBanwue pa3nenos (Tem) Beero Ay;[%TOOTI;Haﬂ KCP BHG?;%IZTTZPHM
J | 113 |[JIP CPC
BBenenue B ycTpoiicTBO
1. |MHKPOKOHTPOJJIEPOB, KOMITHISTOPOB H 28 6 6 6 2 8
CpeNICTB Pa3pabOTKH.
Ilepenaya naHHBIX ¥ YOAJIEHHOE YIIPABIECHUE
2.  |uM(POBBIX CUCTEM MEXIY COOOM 110 20 4 4 4 2 6
CTaHIAPTHBIM HHTEpdericam
3 Hepez[aqeul 1 ipueM AaHHbIX Mo Ethernet 20 4 4 4 8
unrepdeiicy
4 CXeMOTeXHHYECKHE aCIIEKTHI CONpPSUKEHIS 20 4 4 4 3
1M (POBBIX U aHAJIOTOBBIX YCTPOWCTB
5. |IIpsmoti rdposoii cunte3 (DDS) 19,8 4 4 4 7,8
UTOI'O no paso. ducy. é 4-m cemecmpe 22 22 | 22 4 37,8
3a4eT 0,2
HUmoeo 6 4-m cemecmpe: 108
Pa3nensl (TeMbl) TMCIUTUIMHEI, U3y4aeMble B 8 ceMecTpe (ounas ¢popma):
KonmuectBo yacos
o AynuropHas BueaynuTopHast
No HaumenoBanwue pa3nenos (Tem) Beero aGora KCP Sl
J |3 | JIP CPC
AmnnapatHoe mporpaMMHpOBaHUE KaK
1. cpeacTBo ObICTpO UppOBOI 00pPadOTKU 29 6 8 8 2 5
AHAJIOI'OBbIX CUTHAJIOB
Beenenue B paboty ¢ APM apxurektypoii Ha
2 IIpUMepe annapaTHO-MPOrpaMMHOTO 30 4 |10 10 1 5
KoMmIuiekca. VIHTerpupoBanHas cpena
paspabotku juis APM nporeccopoB
3. [psimoit nudposoii curres (DDS) 10 2 4 4
Pa3paboTka u nccneoBaHNe XapaKTePHCTHK
4. HEJWHEHHBIX 9eThIpExnoarocHnkoB CBY u 27 8 8 6 5
reaeparopoB CBY curHamos
s, CrieriuanbsHbIe alTOPUTMBI IPE0OPa3OBAHUS 71 ) 3 6 5
1 00pabOTKH CHTHAJIOB.
HUTOI'O no paza. oucy. 8 5-m cemecmpe 22 | 34 34 3 24
[TonroToBKa K HK3aMeHY 26,7
DK3ameH 0,3
Hmozco 6 5-m cemecmpe: 144




2.3 Copnepxxanue pasnesioB (TeM) IMCHUILTHHBI
2.3.1 3auaTus JeKIMOHHOI0 THIIA

®dopma
HaumenoBanue
Ne Coneprxanue pasaena (TeMbl) TEKyILEero
pasnena (TemMbl)
KOHTPOJIS
1. buHapHbIe cXeMBI ¢ BPEMEHHOH 3aBUCHMOCTBIO JIOTHUECKUE CXEMBI U
(YHKIMOHAIbHBIE BO3MO>KHOCTH. Ludpossie CUETYHKH.
KomOuHanuonHsie JIOTHYECKUE yCTpOHCTBa: mndpaTopsl,
nemudparopsl MX KacKaJuMpoBaHWE; IpeoOpa3oBaTeld KOJIOB U
YpPOBHEHA. My nbTHIIIEKCOPBI u JIEMYJIbTUIUIEKCOPBI.
MynbTHIUIEKCUPOBaHUE M JEMYJbTUILIEKCHpoBaHue ImuH. Kimoun u
KOMMyTaTopbl. CaBWralomme perucTpbl; PpETUCTPBl  XPaHEHUS,
TIOCIIEOBATENBHBIX TPHONIKEHNH; JIOTHYECKHE MHKPOOIIEpallii B
perucrpax. 3aroMHHaOMue ycTpoicTBa. CUETHBIE CXEMBI: CyMMAaTOPHI,
cxeMbl BblYMTaHUS. CXeMbl CpaBHEHUS M KOHTpons. lIpuMeHeHue
KOMIIapaTopoB.
dopmupoBaTenn HMIYJIbCOB M TEHEPaTOphl LU(PPOBBIX
BBezenue B yCTpOHCTBO [CUTHAJIOB HA OCHOBE JIOTMYECKHX CXEM. Y CTPOWCTBAa OTOOpa)KeHUs
MHKPOKOHTPOJUIEPOB, |1 poBoii HHPOPMALHH. TP (1-7)
KOMITWJISITOPOB U Krnaccudukanus apxutektyp npoueccopoB. I[IpuHcTOHCKas
cpexacTs pa3pabotku.  |apxutekrypa  (Pon  Heiimana). T'apBapickas — apXHTEKTypa.
MoaudpunupoBanHast — rapBapickas  apxurekrypa.  CTpykrypa
MukpokoHTpoiuiepa AVR ot Atmel. Peructpsr obmero HasHadeHUs.
Omnaru cocrostaud. [lamsats nporpamm. [Namste nanaex. [epudepus.
[peprBanus.  CTpykrypa  Koma  mporpammbel  AccemOiepa.
Apudmerndeckne u JIorndeckue KomaHABl. Maxkpocsl. KomaHmsr
nepecbu1ok. Komanzp! BetBieHnii. KoMaHbl yCIOBHBIX IEPEX0/I0B.
Apxutektypa AVR 8-MH pa3psSaHBIX MHUKPOKOHTPOJUIEPOB.
(OcHOBHBIE CTPYKTYpPHBIE OJIOKH 8-MU Pa3psiIHbIX MUKPOKOHTPOJLIEPOB
AVR n ux ¢pyHkimonansHoe HazHaueHue). [Iporpammuas monens AVR
8-MHU paspsaHBIX MUKPOKOHTPOJLIEPOB. McTopus pa3BUTHS LUPPOBBIX
ycTpoiicTB. Drarsl pa3padboTky npukiagaoro I10 ycTpolicTB Ha ocHOBE
OJTHOKPHCTAIBHBIX MUKPOKOHTPOJUIEPOB.
2. Hepe./.t[aqa AGHEREEH Opranm3anus oOMeHa nanHbIMU TI0 nHTepdeiicam UART, SPI
yIaIEHHOE yIpaBIIeHHE . .
IbpOBBIX CHOTEM n 12C nna KOHTPOIUIEPOB rapBap/ICKON apXHTEKTYpEI OIM3KOM K RISC.
o OO6paboTka mpepbIBaHWM, CHAIMKA peXuM mporeccopa, Taitmepsl,| JIP (8-11)
MEXIy co0oH 1Mo . N .
CTAHApTHEIM CUETHHKH, CTOPOXKEBOI Taiimep, UART u USART, SPI unrepdeiic,
o TWSI (12C) untepdetiic. IrDA.
uHTepdeiicam

3. |Ilepenaua u mpuem IMoakmoueHne MEKpOKOHTpoIIepa yepe3 Ethernet maTepdetic
naHHbIX 10 Ethernet K Internet cetu (pa3bop cxemsl u nporpammsl ynpasienus uepe3 UDP u| JIP (12,20)
uHTepdeiicy TCP ycrpoiicTB mpy HoMouty MUKpOKOHTposuiepoB AVR)

4. |CXeMOTeXHUIECKHE Amnanoro-upoBsie Ipeodpa3oBaTead, UPPOBBIC IATYHKH,

ACIIEKTHI COMpPsDKeHUsT  |udpo-aHamoroBele  mpeoOpa3oBaTeiId,  MOIIHBIE  yCTPOWCTBA TP (18)
nuQpoBeIX U KOMMYTalMH, ONITOJIEKTPOHHBIE pa3Bs3ku, WM.
AHAJIOTOBBIX YCTPOMCTB

3. OyHKIMOHaNbHAs cxema cuHTe3aropa DDS. IlpuHummns
Tpsmoii 1icpoBoit paboThl aKKyMyJsiTopa (1)2131)1." PDS, KaK MCTOYHHK ONOPHOTO CHI'HAaJa
cunres (DDS) nns rerepoguHoB ¢ nernéit @AIMY. FSK u PSK na DDS. JIP (14,19)

Cunxponusanus DDS cunrezaropos u nonydenue [-Q curnanos.

6. |PazpaboTka u OCHOBHBIE XapaKTEPUCTHKH U CXEMbI IOCTPOCHUSI CMECUTENIEH
HCCIIEIOBaHNE CBY, npobneMbl CHHTE3a, MPUMEpPbl NPUMEHEHUS B PAaJUOTEXHUKE.
XapaKTEePUCTUK W3mMepeHne mapamMeTpoB CMecHUTeNlell Ha BEKTOPHBIX aHaIHW3aTopax
HEJIMHEHHBIX nenei. S — mapamerpbl. MoaynIu U KOMIOHEHTHI, cxemorexHuueckue| JIP (13,23)
YETBIPEXIIONIOCHUKOB  |pelIeHHs peanuzanuu CBEPXCTaOMIIBHBIX HIMPOKONOJIOCHO-

CBU u reneparopos nepecTpauBaeMbIx reHepatopos CBU.
CBU curnaznos

7. |BBexenue B paboty ¢ [MonpoGHbIii  pa3bop  Bo3MOXHOCTEW, uHTEpdeiicoB U
APM apxuTeKTypoi Ha |CXEMOTEeXHHYECKHX pEIIeHHH B IUiaTe pa3paboTulka ammapaTHO- JIP (15-20)
IIpUMepe almapaTHO-  [IPOTPaMMHOr0 KoMmiuiekca. OmnpezaeneHrne HeoOXOIUMBIX CBEICHHH B
MIPOrPaMMHOTO datasheet m anroput™m pacnonoxeHuss wHpopmanuu. KoMITOHEHTHI




KOMIIJIEKCA. 1986BE91T, 1892BM 1441, na 6a3e supa Cortex, ¢ BctpoeHHbIM Ethernet

HHTerpupoBaHHas uutepdeiicom. Coornomenne ¢ STM32F407TG. Ocobbie OTIHYHS IpU
cpena pa3pabOTKu JUIsl  |HamMcaHuM  MuKporporpaMmm B cpeae  Keil pvision  mexnay
APM mnporueccopon oubnmuorekamu StdPeriph u CMSIS. bnok cxema mMOIKIIOYECHUS

YCTPOMCTB BBOJIa/BbIBO/Ia B MUKpOKOHTposiepax STM32F4xx u crioco6
(hOpMHUPOBaHUs TAKTOBBIX YaCTOT IIMHHBIX 1peodpaszosareneii APB1 n
APB2. ITopkrouenne MukpokoHTposiepa yepes Ethernet uarepdeiic x
Internet cetu (pa3dop cxembl U nporpamMMbl ynpasienus yepes UDP u
TCP ycTpoiicTB Ipu HOMOIIM MUKPOKOHTPOJIEPOB)

8. |AnmapaTtHOe Apxurekrypa FPGA (IINIUC cemeiictBo Cyclone IV): CRAM,
NPOrpaMMHPOBaHHE KaK |JIOTHYECKass eMKOCTb, 000OIICHHAs CTPYKTypa JOTHYECKOTO dJIEMEHTa
CpencTBo OBICTPOIt [UINC  (ycrpoitctBo LUT). Ocobennoctu s3vikoB  omucanus| JIP (21,24)

uudpoBoii 0opadotku  |anmaparypsl Tuna Verilog win VHDL. CMbicn npuMeHeHHs KOHEUYHBIX
aHaJOroBEIX curHasioB |aBToMartoB. Ctpykrypa VHDL -onmcanwus.

9. Ha mpumepe mpsiMBIX KOIOB Iporpamm, 0e3 HCIOIb30BaHHMS

BCTPOCHHBIX aNTOPUTMHUYECKUX (YHKIMIT B Cpeay BH3YalbHOTO

CrneunanpHble POrpaMMHUPOBaHUS MathCad, Ha OCHOBE n3J1araeMoro
aJIrOPUTMBI MAaTeMaTUYECKOIO ammapara }jleMOHCTpI/lpyeTCﬂ“B PeallbHOM BpEMEHH| 1, 22)

npeoOpa3oBaHus U peanu3aiys airopuTMOB 00pabOTKK U3MEPEHHUI CUTHAIOB (BHIOOPOK):

O6pa6OTKI/I CHUI'HAJIOB. HUHTCPIOJIALUA BI)I60p0K IIOJIMHOMOM 3pMI/ITa, KY6I/I‘{€CKI/IM CILIAHOM.
Okcrponaysinus  GyHkumu Metomom bépra. PasnokeHue curnama B
CHEKTP.

3ammra saboparopHoit pabotel (JIP), pacuetHo-rpaduueckoro 3amanus (PI'3),
kostokBuyM (K), tectupoBanue (T), BeinoaHeHue npaktuiyeckux 3aganui (I113).

2.3.2 IlpakTn4yeckne 3aHATHS.

HanmeHnoBanue N dopMa TEKyILEro
TemaTnka IpaKTHUECKUX 3aHATHHA
No pazzaena KOHTPOJIS
1 2 3 4
1. MUHUMH3ALUHA  JIOTUYEeCKUX (GYHKIHMHA KapThl
Kapno (TIoBepXHOCTHOE IIOBTOPEHHE).

TpauszucropHo-TpansuctopHas Jioruka (TTJI),
TTJIL, KMOII, unrerpaibHas HHXEKIUOHHAS
JIOTHKA. CpaBHUTENbHBIE XapaKTePUCTUKU
CeMEHCTBAa CXEM Ha pa3HbIX TUMAX  JIOTHUKH.
CxeMBl CONpSOHKCHHS pPa3HBIX THUIOB JIOTHKH.

MynpTHIIEKCHPOBAHUE u
o JeMynbTUIUIEKCHpOBaHKe MmMH. Kmoroun u

BBexnenue B ycTpoiicTBO

KOMMYTATOPBI. Crasuratorniue PETUCTPHI;
MHKPOKOHTPOJIIEPOB,

PETHCTPHI XpaHEHWs, MOCIIEZI0BATEIHHBIX JIP (1-7)
KOMIIJISTOPOB M CPENICTB o
a3paboTicH NpUOIMKEHNH; JIOTHYECKHEe MHKPOOIEpaliyd B
p ’ perucrpax. 3anoMuHaroue YCTpOMCTBa.

Cu€THEBIE CXEMBI: CYMMATOpPbI, CXEMbI BbIYUTaHU.
Cxembl cpaBHEHUS M KOHTpond. I[IpumeHeHue
KOMITapaToOpOB. BBenenne B yCTpOHCTBO
MHUKPOKOHTPOJIIIEPOB Ha rapBap/CKou
apxutekrype Onm3koit k RISC, xomnumstopoB u
CpPeICTB pa3pabOTKW; Ha MpuMepe pa3paboTKu
nporpaMMm  Ha  s3pike CH,  AMPEKTUBHI
mpernporieccopa, moapobras padora ¢ datasheet.

2. Opranm3anus oOMeHa JaHHBIMU 110 HHTepdeticam
UART, SPI wu 1I2C pamd KOHTPOJUIEPOB
rapBapICKoi apxuTekTypsl Omm3koir k RISC.
OOpaboTka mNpepbhlBaHHUM, CIBIIMHA  PEXUM JIP (8-11)
mporeccopa, TaiMephl, CUYETYUKH, CTOPOKEBOI

Ilepenaya naHHBIX U yOaJIEHHOE
ynpaBieHne nu(POBEIX CHCTEM
MEXAy coOOH 1Mo CTaHAAPTHBIM

unrepdeiicam Taitmep, UART u USART, SPI unrepdeiic, TWSI
(I12C) nnrepdoeiic. [rDA.
3. IMoaxmntouenue MUKPOKOHTpOJLIEpa yepes
[Nepenaua u npuem nanneix mo |Ethernet uuTepdeiic k Internet cetn (pazbop
. JIP (12,20)
Ethernet unrepoeiicy CXEMBI U mporpammsl ynpasieHus uepes UDP u

TCP YCTPOUCTB pu TTOMOIITH




MUKPOKOHTpOJIIepoB AVR)

4. AHanoro-uu¢poBsie npeoOpa3oBaTeny,
CXeMOTeXHHYECKHe acleKThl  |IHU(ppOBbIE JATYHKH, () po-aHaAJIOT OBbIE
COTPSDKEHUS ITUPPOBBIX U nmpeoOpazoBarTey, MOIITHbIE yCTpOHCTBa JIP (18)
aHAJIOTOBBIX YCTPOMCTB KOMMYTallU¥,  ONTO3JIEKTPOHHBIE  Pa3BA3KH,
HI1M.
5. OyHKIMOHANBHAs cXema cuHTe3aropa DDS.
[MpuHnuner padotel akkymyisitopa ¢assl. DDS,
[psimoii undpoBoit cuuTe3 Kak WCTOYHHMK  ONOPHOTO  CUTHaja  JUIst TP (14,19)
(DDS) rerepoauHoB ¢ nemiéin @AIMY. FSK u PSK Ha ’
DDS. Cunxponuzanus DDS cuntesaropoB u
nonyyenue 1-Q curnanos.
6. OCHOBHBIE XapaKTEPUCTUKHU U CXEMBI TIOCTPOSHHS
cmecureneit CBY, npobneMbl cuHTE3a, TpUMEpPEI
PazpaboTka u nccinenoBaHue NpUMEHEHHs B  paguoTexHuke. V3mepenne
XapaKTePHCTHK HEITMHEIHBIX apaMeTpoB CMeE:HTeneﬁ Ha  BEKTOPHBIX TP (13.23)
yeTeipéxnomocankos CBY n aHaIM3aToOpax Iemnen. S — mapameTpsl. Monynu u ’
reHeparopos CBY curnanos KOMIIOHEHTBI, =~ CXEMOTEXHHYECKHE  PEIICHUS
peanu3aniy CBepXCTaOMIBHBIX MIMPOKOIOJIOCHO-
nepecTpanuBaeMbix reHepatopo CBY.
7. |BBenenue B paboty ¢ APM BBenenue B paboTy ¢ MHTETPUPOBAHHON Cpenoi
apXUTEKTYpOH Ha IpUMepe paspabotku Keil uVision Ha mpumepe paboThl ¢
anrmapaTHO-IIPOrPaMMHOTO KOHTPOJUIEPOM. Hcnons3oBanue ciost JIP (15-20)
KoMmIuiekca. ViHrerpupoBanHas |anmapaTHoW abcTpakimu npu cozpanuu [10 mis
cpena paszpabotku aiusi APM MUKpOKOHTpoiiepoB Ha ARM sanpe B cpene KEIL
IIPOIIECCOPOB pVISION.
8. IIporpammupoBanne FPGA Ha ocHoBe GNU Lite
AnmnapaTtHoe BEPCUU Quartus. Benenue B
MIpOrpaMMHPOBaHUE KaK Verilog/SystemVerilog. CHHXpOHHBI AH3alH.
cpenctBo ObicTpoit mudposoit  |Co3zmanne mpocThIx TecTOeHuel. Onucanue FSM, JIP (21,24)
00paboTKK aHAJIOTOBBIX MacCUBOB M CTpYKTyp B SystemVerilog. [TamsTs:
CHUTHAJIOB cosnanue ¢ nomoisio Verilog. Teopusi, pacuer u
anroput™ peanmzaiu KX ¢unerpos na [TJINC.
0. Ha mnpumepe mnpsMbIX KOJOB Tporpamm, 06e3
HCIOJIb30BaHUA BCTPOCHHBIX aAJITOPUTMHUYCCKUX
¢byHKIMIA B cpeny BU3YyaJIHOTO
nporpammupoBanust  MathCad, Ha  ocHOBe
CrieninasibHbIE aNTrOPUTMBI M3J1araeMoro MaTeMaTH4eCcKOro anrmapara
mpeoOpa3oBaHus 1 00pabOTKH  |IEMOHCTPHPYETCS B pEabHOM  BPEMEHH JIP (22)
CUTHAJIOB. peanu3anysi anropuTMOB 00pabOTKH HM3MEpeHUH
CUTHAJOB (BBIOOPOK): HMHTEPIIONAIMS BBIOOPOK
MOJIMHOMOM ODPMHTa, KyOHYECKHM CIUIAHHOM.
Okcrponanmsamust  QyHKIME ~ MeTogoM  bépra.
Paznoxxenue curuaia B CleKkTp.
2.3.3 JlaGopaTopHble 3aHATHS.
Ne Hamvenonanme HaunmenoBanue J1ab0paTopHbIX padoT Popwma Tekyimero
paszena KOHTPOJIS
1 2 3 4
BuHapHBbIe 1 JIOTHYeCKHe CXeMBbl. TEXHUYECKUH OTYET 110
1 1a00paTOpPHBIM
paboram
— BBenenue B yCTpoiCTBO - > m
MHKPOKOHTOSLIEPOB, CnaBurapmme  perucTpsl; PETHCTPBI  XPAHEHHSI, TEXHIUCCKHIT OTUET 110
2. KOMITISTOPOB 1 ToC/Ie/10BATeTLHBIX NpUOIMIKeHMIA. Ludposbie|1adopaTopHbEIM
CYETYHMKM. paboram
CpencTB pa3paboTKy.
Kom0nnannonnsie JIOTHYeCKHe YCTPOICTBA: |[TEXHUYECKUH OTUYET 1O
3. mudparopsl, Aemin(ppaTopbl. CaeTouoIHbIE 71a00PATOPHBIM
HHIHKATOPBHI. pabotam




®opMHPOBaTEIH MMIIYJIbCOB, TeHEPATOPbI HU(POBLIX
CUTHAJIOB M MYJIbTHBHOPATOPHLI HA OCHOBE JIOTHYECKHX
cxeM

TEXHUYCCKUHM OTYET MO
71a00paTOPHBIM
paboram

BBenenue B ycTpoiicTBO
MHKPOKOHTPOJLIEPOB,
KOMIIUJIATOPOB U
CPEICTB pa3paboTKH.

N3yuenne MHKPOKOHTPOJJIEPOB " ux
nporpamMMupoBanme. [Ipy BBIIOTHEHNH TaHHOW pabOTHI
CTYIHCHTBI H3y4yaT CTPYKTYpy MHKPOKOHTPOJUIEpa, €ro
MHTEPPEHCHI, paboty BHYTPEHHUX PETHCTPOB
MHUKPOKOHTPOJIIEPA, MPOTpaMMHBIE CpeIcTBa,
MOCJIEIOBATENILHOCTD JEWCTBUH ISl IPOrpPaMMHUPOBAHUS
MHUKpPOKOHTpOJUIEpa, JabOpaTOpHBIA MakKeT MpPOBEACHHS
J1a00paTOPHBIX padoT.

TEXHUYECKUH OTYET MO
1a00paTOPHBIM
paboram

ApupMeTHKO-10THYeCKHe ONepaluy HajJ perucTpaMu
MHKPOKOHTpOJ1epa. [Ipy BEIMOIHEHNH NaHHOW PabOTHI
cryzneHtsl u3ydaT AJIY MUKpOKOHTpoiiepa, perucTpbl
BBOJIa/BBIBOJIA, BHYTPEHHHE PETHCTPHl M apu(METHKO-
JIOTHYECKHE Ollepalii, KOTOPbIEe MOXKHO K HUM IPHMEHSITb.

TEXHUYECKHUH OTYET 110
71ab0paTOPHBIM
pabotam

HN3yyeHne mnpepbiBaHUII MHUKPOKOHTpPOJLIepoB. Ilpu
BBITIOJTHEHUH JaHHOW pPabOTHl CTYAEHTHI HM3y4aT BHJBI
HpepbIBaHNH MUKPOKOHTPOIJIEpA, NX MPHUHIMI ACHCTBUS,
BEKTOPBI HpepbIBaHMS, pETHCTPEI yIpaBICHUS
IpepHIBAHMAMH, padOTy TalMepa/ CHeTYMKa, U PErucTphl
yIpaBieHUs] NPEPbIBaHUSAMH W (JIaroB IpephIBaHUM, a
TaKkXKe NPUHLIUIBI TAaKTUPOBAaHMUS MHUKPOKOHTpoOJUIEpa H
3aJlaHMsI YaCTOT TAKTHUPOBAHUS.

TEXHUYECKUH OTYET 110
mab0paTOPHBIM
paboram

10.

11.

Ilepenaya naHHBIX U
YAAJIEHHOE yIIPaBJIECHUE
UQPPOBBIX CUCTEM
MEX1y cOOOH 110
CTaHJapTHbBIM
unTepeiicam

HN3yuyenue conpsixenuss MUKpokoHTposiepa ¢ )KKH un
BBIBOJl CHMBOJBHONH WHopmanuu. [Ipu BeimomHEHHH
JTAaHHOW pabOTHI CTYIEHTHI M3y4yaT YCTPOHCTBO pabOTHI U
ooMmeH gaHHbIMH ¢ l16-cumBonbHbIM  JKKU, ero
VHHINAIN3AIHIO, BBIBOJ CHMBOJIOB Ha 9KPaH.

TEXHUYCCKUH OTYET MO
1ab0paTOPHBIM
pabotam

HUcnonb3zoBanue HHTeppeiica USART
MHKPOKOHTpOJJIepa /UIsi NpHeMa/mepeAayd AaHHBIX.
[lpyn BbImONHEHHMM IaHHON pabOTHl CTYAEHTHl H3ydar
crpykrypy wuntepdeiica USART mukpokoHTposuiepa,
HaszHayeHHe  (YHKIHOHAJIBHBIX  OJIOKOB,  NPUHIMI
npueMa/nepenaud  naHHeix 1o uHTepdeiicy USART,
HACTPOMKY CKOpOCTH Ipuema/mepenauu, ¢opmara kaupa,
¢byHKIMKM perucTpos, conpsbkeHue uHTepderica USART
MHUKpPOKOHTpoJuIepa ¢ uHTepdericom RS-232 xomnbrorepa,
pa3bepyT mpHMephHl IporpaMM 10 HpHeMy/Tiepenade
JaHHbIX 1o uHTepdeiicy USART.

TEXHUYECKUH OTYET 1O
1ab0paTOPHBIM
paboram

Yupagiienue IINHHAEJIbHBIM
MOJAKJIIOYEHHBIM K MUKPOKOHTPOJLIEPY.
[Ipy BBIMOMHEHUH [AaHHOW pabOTBI CTYACHTHI H3y4aT
OPUHIOUI pabOThl [IATOBOTO JIBUTATElNsl, YCJIOBHS €ro
pasroHa, pa30epyT HmpUMEpbl HPOrpamMM MO YIPABICHUIO
[IarOBbIM  JIBUTATeNieM,  IO3BOJIIIOIIMX  YIPaBISThH
CKOPOCTBIO BpAIlICHHSI.

ABUI'aTeJIEM,

TEXHUYECKUH OTYET 110
1ab0paTOpPHBIM
paboram

IIporpammublii oTKJIMK B cpeae HiAsm.

[lpy BBINOJIHEHMH JAaHHOHW pPabOTHI CTYIEHTHI OCBOST
nporpammHuyto cpeny HiAsm, crpykrypy wuHTEepdelica
USART MHKPOKOHTPOJIEPA, Ha3HaueHUe
(YHKIIMOHAJIBHBIX OJIOKOB, NMPUHIMI NpHeMa / Tepeaadu
JaHHBIX 10 TpepbiBanmIo ¢ nHTepdeiica USART, pazoepyT
NpUMepEl TporpaMMm B cpene HiAsm mas ynpaBieHHs
nepenadeii / mpueMoM KoMaHz mo uaTepdeiicy RS-232.

TEXHUYCCKUH OTYET MO
71a00paTOPHBIM
pabotam

12,

[epenaya u npuem
nmaHHeIX 110 Ethernet
uHTEpdeiicy

Peanuzauuss mnporokosoB ARP, ICMP, IP
MHKPOKOHTpOJLIEepe.

[lpyn BbImONHEHHMM IaHHON pabGOTHl CTYAEHTHl H3ydar
CTPYKTYypY M HpHHIMI paboThl MHTepdelica Ha OCHOBE
MHUKpocxeMbl — apaiiBepa MAC ypoBHS, €ro perucTpsl,
0COOEHHOCTH 4YTeHHs/3anmucu GU3NYECKUX peructpos, SPI
unrepdeiic 1 SPI xomanipl (4YTeHHE/3alMCh PETUCTPOB,

Ha

TEXHUYECKUH OTYET 110
nmab0paTOPHBIM
paboram




Oytepa, ycTaHOBKa/CHATHE OUT IO MacKe, MATKHHA cOpoc)
JUIS  yTIPaBIICHHS, COIpPSDKCHHE MHKPOKOHTpOJIepa H
uHTEepdeiica MuKpocxemsl — npaiiBepa MAC ypoBHA,
monens OSI, nporokonsr ARP, ICMP, IP, pa36epyt
MporpaMMel Jtsl peanusanuu npotokosos ARP, ICMP, TP
Ha Ijare.

Pa3pabotka u

HccaenoBanue Ga3zoBoro gerekropa.

HurerpupoBanHas cpena
pa3pabortku gt APM

CUCTEMBI NPEPBHIBAHUI Ha MPUMEPEe 0OPATHOTO OTKIIHKA TI0
kHonke. ARM -sapo.

HCCIIeI0BaHKE U3zyvaercs paboTa aHanoroBoro (ha3oBoro IETEKTOpa H
XapaKTEPUCTUK 4aCTOTHO-(DAa30BOr0 JETEKTOpa MPU U3MEPEHHUH Pa3HOCTHU|TEXHUYECKHU OTYET MO
13. HEJTUHEHHBIX (da3 1Byx mepecTpaMBaeMbix TeHeparopoB. Tak xe|1abopaTopHBIM
YETHIPEXTIONMIOCHUKOB |CTYyIEHTHl H3YyYaloT BO3MOXHOCTH 3amycka DAIITY-|paboram
CBUY u reHepaTopoB |CHHTE3aTOpa HAa OCHOBE MHKPOCXEM IO YIpaBICHHEM
CBUY curnanos MHKPOKOHTpOJLIEpa.
IIpsimoii uudgpoBoii cuHTE3
. . |Ha ocmoBe DDS ympaBmseMoli MHKPOKOHTPOIUIEPOM |TexHUUECKUI OTUET 110
" Hpjx;l/é;?g’g%ﬁon HCCITE/lyeTcs TIOCTPOGHHE  yNPAB/IAEMOTO  CHHTE3aTOPA|j1aGopaTopHbIM
4acTOT (BBIXOJHOH CHTHAI INPOBEPAETCS HA  CHEKTP|paGoTam
ananmmzatope). [IporpaMMHBIM KomOM Tipu momoru DDS
peanuzyercs UM, a 3arem u FM.
IpuHIMILI NPOrpaMMHPOBAHUA ARM . .
MHKpPOKOHTpoJIepa B cpene Keil pVision. M3yuarorcs| CXHHICCKIH OTHET 110
15. OCHOBHBIE (DYHKIIMOHAIBHBIE 3JIEMEHThI HHTETPUPOBAHHOM 1abopaTOpHBIM
Beenenue B paboty ¢ | cpenpy paspaGorku keil pVision Ha npumepe necienoBanus pagotam
APM apXUTEKTypO#i Ha |5 qevenrapHbix hyHKIMIT BBOJA/BEIBOJIA.
TIpUMEpC alApaTHO-  |jfeereoanme CHCTEMHOr0 TaiiMepa M ACHEKThI L
TpOrpaMMHOT0 CHCTeMbI pephIBaHNii MHKPOKOHTpO.LIepa. M3yuaercs|TEXHAICCKII OTHCT 110
16, KOMILICKCA. paboTa CHCTEMHOTO TaiiMepa H TPHHIUIBI PabOTHI 11a00paTOpHLIM

pabotam

19.

U(PPOBBIX U
AHAJIOIOBBIX YCTPOMCTB.

Beenenwne B paboTy ¢
APM apxurextypoii Ha
IIpUMepe annapaTHo-
MIPOTrPaMMHOTO
KOMILIEKCA.
HurerpupoBannas cpena
pa3pabortku gt APM
IIPOLIECCOPOB

BcTpoeHHbIx [AIL.

| B -
poteccopo IIpuém u nepemaya nanubix no cpeacTBoM USART |rexupmyeckuii oTyér mo
17 HSy‘IaCTCH HCIIOJB30BaHHE OOMeEHa JaHHBIMHU  4Y€PE3 Ha6opaT0prIM
| MOJYJIb MpUEMO-TIEpeIaTiyrKa UART MEXAY|paGoTam
ycrporictBamu. ARM -sapo.
CxemoTexHHUeCKHe |BbIcOKOCKOpOCTHAS ouudpoBKa MOTOKOBOI0
ACTIEKTHI COTIPSDKEHUST |aHAJIOTOBOr0  CHTHaja. l3ywaercss  BO3MOXKHOCTB
UPPOBBIX U MUKpOKOHTpoJuiepa Ha ARM snpe ¢ BoamoxkHOCThI0 DSP,
aHaJIOTOBBIX YCTPOMCTB. [OLM(POBHIBATh  aHAJOTOBBIE CHIHAIBI C  ITOMOILBIO
Beenenue B pabory ¢ [BctpoeHHbix ALITL. . ..
o TEXHHUYCCKHUU OTYET 110
APM apxurextypoii Ha
18 1a00paTOpPHBIM
| TpuMepe ammapaTHO-
paboram
MIPOTrPaMMHOTO
KOMIIIIEKCa.
HurerpupoBanHas cpena
pa3pabotku gt APM
MIPOIIECCOPOB
[psimoii undpoBoit | BbicokockopocTHas reHepanus NMOTOKOBOTO
cunte3 (DDS). aHAJIOTOBOTO0  cuUrHajga. l3ydaeTcs  BO3MOXKHOCTB
CxeMOTeXHHUYECKHE |MUKpPOKOHTpoiurepa Ha ARM smpe ¢ Bo3amoxkHOCTEIO DSP,
ACTICKTHI COTIPSDKEHUST |CHHTE3UPOBATh  aHAJIOTOBBIE CHTHAIBI C  ITOMOIIBIO

TEXHUYECKHUH OTYET 110
1ab0paTOpPHBIM
paboram




Ilepenaua u npuem
na”ubIX 110 Ethernet
unrepdeiicy

Beenenne B paboty ¢ |Ucmonb30BaHMe  yOAJNEHHOTO yNpABJIEHHA  4Yepe3
APM apxurektypoii Ha |Ethernet Oprannzamus ynan€HHOTO IOCTyma K ITaHHBIM
npuMmepe anmnapatHo- |duepe3 Ethernet mHTepdeiic Ha ocHOBE MHUKpOCXeMbI —
MPOrpaMMHOTO npaiieepa MAC ypoBHs. [Ins Mukpokontposuiepa ¢ ARM
KOMILICKCA. SIPOM. TEXHUYECKUH OTUET 1O
HurerpupoBanHas cpena J1aGOPaTOPHBIM
20. 6 APM
pa3zpaboTKu Jyis paGoTam
IIPOLIECCOPOB.

AnmnmapaTtHoe
[IPOrpaMMHPOBAHUE KAK

CocTtaBieHne NPOrpaMM Ha I3bIKe aNMAPATHOTO
nporpaMMupoBanus. [Ipy BeIMOTHECHUN TaHHON paOOTHI
CTyJIeHThI n3y4aroT B cpeze Quartus Il Hanmcanue

TEXHUYCCKUH OTYET MO

CBUY u reneparopos
CBUY curnanos

YaCTOTHI.

71 cpenctBo 6pictpoii  [mporpamm st FPGA Cyclone IV Ha si3bike annapatHoro  |jaGopaTropHsIM
| mmdposoit o6padorkn |nporpammuposanus VHDL ¢ popmuposannem kak paboram
AHAJIOrOBBIX CHIHAJIOB |CHTHAIIOB YIIPABJICHHS, TAK U IIPUEMOM H Iepe/adeil
JAHHBIX C UCMOJIb30BAHAEM CTPYKTYPBI KOHEUHBIX
aBTOMATOB
N3yuyenune aaroputMoB 00padoTKU JaHHBIX.
Crenuanbhbre HMHTepronsIys BHIGOPOK HOTHHOMOM JPMHTA MO TeXHMYECKIGE OTIET IO
aJIroOpUTMBI M3MEpPEHHBIM 3HAYEHUAM U TIPOU3BOIHBIX (DYHKIUH B J1a6OPaTOPHBIM
22| mpeoGpasoBaHMA M |1ouiay u3Mepenns. MuTepronsims Ky6
. YOM4YECKUM paGOTaM
06pabOTKH CHIHANOB. | yaiinom 110 HAGOPY TOUEK (yHKIMH. DKCTPATONALIS
¢ynkumu Meronom bépra. Pasnokenue curnaa B CriekTp.
Pa3pabotka u
ucciacaoBatne Hccaenosanne padorel CBY cMecuredeii. L
XapaKTCpUCTHK HccnenoBanne cMelIeHns curaaia Bau3 Ha CBU TEXHMICCKHUH OTHET 11O
23. HCTMHCHHBIX CMECHTEJIe, TPH TIOMOILH BEKTOPHOTO AHaTH3aTopa 1ereii. [ 1A00PATOPHBIM
YETBIPEXTIOMOCHUKOB | pooyor 1 cpHTes COGCTBEHHOTO CMECHTEIS Ha 3ajaHHple  |PA00TaM

24,

AnmnapaTtHoe
MIPOTrpaMMHPOBAHUE KaK
CpeAcTBO ObICTpOH
UppPOBOH 00pabOTKH
QHAJIOTOBBIX CUTHAJIOB

Pacuer u peanuzanus anroputma KUX ¢punsrpo Ha
ITIJIMC st 3aqaHHBIX 9acToT.

TEXHUYECKUH OTYET 110
1ab0paTOpPHBIM
paboram

[Ipn wu3ydeHunn

IMUCHUTLIINHE]

MOTYT HOPHUMCHATCA HCKOTOPBLIC ACIICKTBI

MOJACIIN

«TepeBEPHYTOr0 OOyUEHUs» B PEKUME JUCKYCCHOHHO-OPUEHTHPOBAHHOTO MEPEBEPHYTOrO
KjJacca WIM BHPTYaJbHOTO TEPEBEPHYTOTO Kiacca: JUCTAHIMOHHBIE 00pa3oBaTeNbHbBIC
TEXHOJIOTUM (AJIEKTpOHHOE OoOyueHHe) B (opMe CMEIIaHHOTO OOY4YeHMs, OCHOBAaHHOTO Ha
COYETAaHUM OYHOro OOyudeHUss U OOy4YeHHUS KOMIIBIOTEPHBIMU CPEACTBAMHU, BKIIOYAIOIIKUMU
HEKOTOpBIE aCHEeKThl B (hopMaTe AUCTAHLUMOHHOro oOyuyeHus B coorBercTBUM ¢ PI'OC BO. B
YCIIOBHSIX Pa3BUTHSI AJIEKTPOHHOW MH(POPMAIMOHHO-00pa30BaTEIbHONW Cpebl By3a B KauecTBE
ynpaBieHus: o0ydyeHueM BboiOpaHa uiatdopma Moodle, oqHako, COBMECTHO € HEW JUIsl CO3/IaHMS
U MyOJMKAIlMA KOHTEHTa U YYEOHBIX OOBEKTOB HCIIONB3YIOTCS: CIy»0a BHIEO TPAaHCISALUU U
UHCTPYMEHT Ul KOMMYHHUKAIMU U OOpaTHOH CBSI3H.

2.3.4 IlpuMepHasi TeMATHKa KyPCOBBIX padoT (IIPOEKTOB)
CornacHo yueOHOMY TUIaHY KypcOBbIe pabOThI (IIPOEKTHI) MO JAHHOU TUCIUTUIMHE
HE IIPEyCMOTPEHBI.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 00eceyeHus1 AJIsl CAMOCTOATEIbHONH padoThl
00y4arIMXCH M0 TUCHUILIMHE (MOIYJIIO)



HepequL y‘{e6H0-MeTO,HI/I‘-IeCKOFO obecrneueHus JUCHUITIINHEI I10

Ne Bun CPC N
BBITIOJIHEHHIO CaMOCTOSITEIbHOM paboTh
1 |IIpopabotka yuebHOTO 1. Metoandeckue yKa3aHus IO OPTaHU3AINHA CAMOCTOSTEIFHON paboTHI
(TeopeTnyeckoro CTYIICHTOB, YTBEPKACHHBIE KaQeapoil ONITONEKTPOHUKH, TPOTOKONI Ne 6

Marepuaa), moAroToBKa K
TEKyLIeW U IPOMEKYTOUHOMN
aTTecTalnuu (3a4€Ty, TeCTaM U
BOIIPOCaM)

ot «01» mapra 2017T.

2. HoBoxkusios, O. I1. DnekTpoHuKa 1 cXeMOTeXHHKa B 2 4. YacTth 2 :
yueOHHK Ju1s akafgeMuueckoro 6akanaspuara / O. I1. HoBoxwunos. — M. :
WznarensctBo KOpaiit, 2018. — 421 ¢. — (Cepus : bakanasp.
Axanemuueckuii Kypc). — ISBN 978-5-534-03515-5. — Pexwum goctyna :
www.biblio-online.ru/book/A249DF90-9B06-4320-87A4-58BCF3A99C6D.
I'pup YMO BO

3. Caxnes, A. M. LludppoBsie yCTpoiicTBa I MUKPOIPOIIECCOPHI : yaeOHOe
mocobue 1y akagemudeckoro Oakanaspuara / A. M. CaxaeB. — 2-€ u31.,
nepepad. u gon. — M. : M3matensctBo FOpaiit, 2018. — 139 ¢. — (Cepmus :
Bakanasp. Axanemmuaeckuii kypc). — ISBN 978-5-534-04946-6. — Pexxum
nmocrtyma : www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

4.0roponuukoB, M. H. MukpormpolieccopHasi TeXHHKA: BBEICHHE B cortex-m3
: yuebHoe mocobue a1 By30B / Y. H. Oropomuukos. — M. : U3naTenbcTBO
IOpaiit, 2017. — 116 ¢. — (Cepus : Yausepcurers! Poccun). — ISBN 978-
5-534-02380-0. — Pexum noctyna : www.biblio-online.ru/book/8B6FE670-
B75B-4DAA-B7FF-3E9AC40DADI10

HOI[I‘OTOBK& K IPaAaKTUICCKUM
3aHATHAM

1. Metoandeckue yKa3aHus IO OPTaHU3AINHA CAMOCTOSTEIFHON paboTHI
CTY/ICHTOB, yTBEPXK/ICHHBIE Ka(eaAPOil OMTOINEKTPOHUKH, TPOTOKOI Ne 6

ot «01» mapta 2017T.

2. Meroaudeckue peKOMEHIal11, OTIMCAHUS U 33/IaHHS K IIPOBE/ICHHIO
J1a00PaTOPHBIX PAOOT pa3sMEIEHBI B 3JICKTPOHHON HH(POPMAITHOHHO-
oOpazoBarenbHOM cpeae Moaynbpaoro Junamuueckoro O0yuenus Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=15

3. Oropoanuxos, M. H. MukpomnpoiieccopHasi TEXHUKa: BBeJIEHUE B cortex-m3
: yaebHOe mocobue st By30B / . H. OropogaukoB. — M. : U3maTenscTBO
IOpaiit, 2017. — 116 ¢. — (Cepus : Yauepcuretsl Poccun). — ISBN 978-
5-534-02380-0. — Pexxum goctymna : www.biblio-online.ru/book/8B6FE670-
B75B-4DAA-B7FF-3E9AC40DADI10

[ToaroToBKa K BBHIIOIHEHUIO
1a60paTOPHBIX PadOT.
OdopmiieHne TEXHUIECKOTO
oTuéTa 1o 1ab0opaTOPHEIM
paboTam.

1. Meroauyeckne yKa3aHHS IO OpPTaHMU3AUN CaMOCTOSTEIBHON paboThI
CTY/ICHTOB, YTBEp)KACHHbIE Kaelpoil ONTO3IEKTPOHUKH, MPOTOKOa Ne 6
oT «01» mapta 2017r.

2. MuKpOnpoIecCopHasi TEXHHKA B ONTHYSCKUX TEICKOMMYHUKAIMOHHBIX
cucremax: Jsaboparopubiii npaktukyM. / [Inotuun MLIT., A.C. JleBueHko,
H.A. 2014

3. Meroanyeckne pEeKOMEHNAIMM, ONMCAHWS W 3aJaHHs K IIPOBEICHHIO
naboparopHbIX paboT MUKpPONPOIECCOPHAsT TEXHHKA B CHUCTEMaxX CBS3H :
naboparopubiii npaktukym / A. C. Jlepuenko, K. C. Koporkos, H. A.
SkoBenko, A. A. badenko; KyoI'Y. - Kpacnonap, 2018. - 194 c.

4. 3enkoB, A. B. UncieHHsle METOIBI : YIeOHOE IMOCOOHE IS MIPHUKIIATHOTO
OakanaBpuata / A. B. 3erkoB. — M. : U3marensctBo HOpaiir, 2018. — 122 c.
— (Cepus : bakanasp. Ilpuknagnoit kypc). — ISBN 978-5-534-02322-0. —
Pexum pocryna www.biblio-online.ru/book/2CBD97B2-F5FC-4B54-
B3EC-228DAS9DA4AS.

5. BangyrtoB, O. C. DnektpoHuka. MaTeMaTH4YeCKMe OCHOBBI 00pabOTKU
CUTHAJIOB : YYeOHUK U MPAKTHKYM JIJIs akajgemudeckoro OakamaBpuara / O. C.
BagyroB. — M. : UsmarensctBo IOpaiir, 2018. — 307 c. — (Cepus :
VYuusepcuretsl Poccun). — ISBN 978-5-9916-6551-3. — Pexxum mocrtyma :
www.biblio-online.ru/book/5937FB28-F4BA-452C-BFB9-AD054829C336.




Y4eOHO-MEeTOIMYEeCKHEe MaTephalibl JUIsl CAMOCTOSITEIBHONH PabOThI OOyYaromMXcsl U3
YHCIIa MHBAJIHU/IOB U JIUII C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMU 310poBbs (OB3) mpenocrasisirorces
B hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBbSI U BOCHIPUATHS HH()OPMAIIHIH:

JInst L ¢ HapyIeHUSIMH 3PESHUS:

— B I1€YaTHOW (hopMe YBEITMICHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO TOKYMEHTA,

JUist T ¢ HApyIICHUSIMH CITyXa:

— B mieuaTHoi opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIIEHUSIME OTIOPHO-/IBUTATEIIBLHOTO amiapara:

— B mieuaTHoOU hopme,

— B (hopMe DIEKTPOHHOTO TOKYMEHTA,

— B popme ayamocaiina.

JlaHHBII TIepeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMMOCTH OT KOHTHHICHTA
oOyyJaronumxcs.

3. OOpa3zoBaTejbHble TEXHOJOTMHU, NMPUMeHsieMble NMPU OCBOEHHH THCIUIIHHBI
(MoayJif)

[Ipyn n3ydeHnn AMCUUIIIIMHBI IPOBOJATCS CAEAYIOLIUE BHUJIbI yU€OHBIX 3aHITUNA U paboT:
JICKIIMHU, TPAKTUYECKHE 3aHATHUS, JOMAIHUE 3a/laHus, TeCTUPOBAHUE, 3aluTa J1ab0paTOPHBIX
paboT, KOHCYJNBTAIlMM C IIPEToJaBaTelieM, CaMOCTOSITEIbHAas padoTa CTYACHTOB (M3ydeHHUE
TEOPETUYECKOr0 MaTepuana, TMOArOTOBKAa K NPAKTHUECKUMM 3aHSATUSIM, I[IOATOTOBKA K
7a00paTOPHBIM 3aHATUSM, BBINOJHEHHE JOMAIIHUX 3aJaHuil, MOArOTOBKAa K TECTUPOBAHHIO,
3aueTy U HK3aMEHY).

Jlig mpoBeAeHMSI 4aCTH JIEKLIMOHHBIX 3aHATUHN UCIIOJIb3YIOTCS MYJIbTUMEAUMHBIE CPEICTBA
BOCTIPOM3BEICHUS AKTUBHOTO COAECPKUMOTO (3aHATUSI B HHTEPAKTUBHOM (OpME), TO3BOJISAIONIETO
CTYZCHTY BOCIIPUHMMATh OCOOCHHOCTH U3y4aeMOM TUCIUILIMHBI, UTPAIOIINE PEIIAIOIYI0 POJIb B
MOHMMAHUU U BOCTIPUSITHH, a TaK e B (OpMUpOBaHUU MPodecCHOHATBHBIX KoMmneTeHuui. 1o
pALy TeM JUCUMIUIMHBI JEKUUW NPOXOIUT B KiaccuueckoMm cTwie. CTyAeHTY B pPexXHME
CaMOCTOSITENIbHOM paboThl PEKOMEHYETCsS U3yUeHHE KOPOTKOMETPAXKHBIX BUIEOPParMEeHTHI O
M3y4aeMbIM BOIIPOCAM.

[Tpu npoBeneHNnN MPAKTUUECKUX 3aHATUN MOKET UCIOJIB30BaTHCSA JOCKA, ISl pACUETOB U
aHaJgu3a JaHHBIX MOTYT TPUMEHSTBHCS  JOMOJHUTEIbHBIE  CIPABOYHBIE  MAaTEpHUaIbI.
[IpenBapuTenbHO N3ydasi pEKOMEHIOBaHHYIO JIUTEPATYPY CTYACHTHI TOTOBATCS K IPAKTUYECKOMY
3aHIATHIO - AQHAIM3UPYIOT TMPEAJIOKEHHBIE B y4eOHWKE TMpUMEphl pelieHus 3agad. Ha
MPAKTUYECKUX 3aHATHAX ydeOHas Tpymma JCNUTCS Ha MOATpynnsl 1mo 3-4 demoBeka. Kaxmon
MOATPYMNIE BBIAAIOTCS CBOM HMCXOJHBIX JIAHHBIE K paccMaTpUBAaEMbIM Ha 3aHSATUU 3aJaydyaM.
Pemenne 3amaun rpynmna opopMisieT Ha JOCKe M MyOnu4Ho 3amuinaeT. [Ipy BOZHUKHOBEHUU
TPYAHOCTEHN MpernoaaBaTesib MOMOTaeT rPyIaM B JIOCTUKEHUU MOJOKUTEIBLHOTO pe3yibTaTa. B
X0/JI€ MTPOBEPKHU MPOMEKYTOUHBIX PE3YJIbTATOB, TOMCKA U UCIIPABJICHUS OUIMOOK, OCYIIECTBIISAETCS
MHTEPaKTUBHOE B3aUMOJCICTBUE BCEX YUACTHUKOB 3aHATHUS.

[Ipu mpoBeaeHUM 1abOpPaTOPHBIX PabOT MOATrpyINa pa3OuBaeTCs HA KOMaHABI MO 2-3
yenoBeka. Kaxmoil komanzae BbIIAETCS 3aJaHHE Ha BBIOJHEHHE J1a0OpaTOpHOW pPabOTHI
(oTnHMyaeTcsT XapaKTepUCTUKAMH 3JIEMEHTOB MOJYNPOBOJHUKOBBIX MPUOOPOB). CTyIEHTHI
CaMOCTOSITENILHO PACTIPEACISAIOT OO0S3aHHOCTH W TPUCTYMAIOT K BBIMOJHEHUIO 3a/IaHus,
B3aMMOJICHCTBY Mexay coOoil. IlpernomaBarens KOHTPOJIMPYET XOJ BBINOJHEHHUS pPabOTHI
KKIOW TPYMNIOW, MPOBEPSET MPABHIBHOCTh COOPKH JIIEKTPUYECKHUX CXEM U TMOJKIIOUSHUS
U3MEPUTENbHBIX MPUOOPOB. YTOYHSS XOJ pabOThl, €CM CTYACHTHl YTO-TO BBIMOJHSIOT HE
MpaBUJIbHO, MpENnojaBaTelb MOMOTaeT KM MPEOAOJETh CJIOKHBIE MOMEHTHI M IIPOBEPSET
JIOCTOBEPHOCTh ~ TOJYYEHHBIX JKCHEPUMEHTANbHBIX pe3ynbratoB. llocme odopmiienus
TEXHUYECKOTO OTYETa KOMaH/Ibl OTBEUYAIOT HA TEOPETHUECKUE KOHTPOJIbHBIE U JOTIOJHUTEIbHBIC
BOIPOCHI M 3alTUIIAIOT J1ab0paTOpHYIO padboTy.



[To usyuaemoil TUCHMIUIMHE CTYJAEHTAM IPENOCTABISIETCS BO3MOXKHOCTh MOJIb30BATHCS
y4eOHO-METOIUUYECKUMHU MaTepuallaMid M PEKOMEHIAIMSMHM pPa3MEIIEHHbIMU B 3JEKTPOHHOM
nH(popMaIMoHHO-00pa3zoBaTebHON cpene MoaynbpHoro JuramMudeckoro O0yuenus Kyol'V.

Koncynbranuu npoBoasTes pa3 B ABE HEJENU JUI pa3bsCHEHUs MPOOJIIEMHBIX MOMEHTOB
IIPU CaMOCTOSITEIbHOM U3y4YE€HUU BOIPOCOB U3y4aeMOW AUCIUILIUHBIL.

Takum 00pa3oM, OCHOBHBIMH 00pa30BaTeIbHBIMH TEXHOJIOTHSIMH, HCIOIb3yeMbIMH B
y4eOHOM mpouecce SIBJASIOTCA: WHTEPAKTUBHASL JICKIUS C MYJbTUMEIUWHONW CHUCTEMON H
aKTUBHBIM BOBJICUECHHEM CTYJEHTOB B Yy4eOHBIH Imporecc; OOCYX JE€HHE CIOXHBIX U
JMICKYCCHOHHBIX BOIIPOCOB M TPOOJIEM M C MOCIEAYIOMNM pa300poM STHX BOIPOCOB Ha
NPaKTUYECKUX 3aHATHSX; J1abOpaToOpHble 3aHATHS — paboTa CTYJEHTOB B MalbIX IpyMnax B
peKUMax B3aUMOJECHCTBUSI «IIPETIOJaBaTellb — CTYJEHT», «CTYJIEHT — MPENoIaBaTeiby, «CTYACHT —
cryneHt. [Ipu mpoBeneHUH MPaKTHYECKUX M Ja0OpaTOpHBIX YUEOHBIX 3aHITHH HperyCMOTPEHO
pasBUTHE Yy OOYYarOIIMXCS HABBIKOB KOMAHIHOW pabOThl, MEXKIMYHOCTHOM KOMMYHHKAIIHUH,
NPUHATHA PEILICHUH U TMIEPCKUX KaueCTB.

Jlig nui ¢ OrpaHUYeHHBIMH BO3MOXKHOCTSIMHU 3JI0pOBBSl NPEAYCMOTpPEHA OpraHU3aIus
KOHCYJIbTAIMH C MCII0JIb30BaHUEM AJIEKTPOHHOM mouThl win Microsoft Teams.

[lpy wW3ydYeHWUM IUCHMIUIMHBI MOTYT TIPUMEHSATCS HEKOTOPBIE AacleKThl MOJEIH
«TepeBEPHYTOr0 OOyUEHUs» B PEKUME JUCKYCCHOHHO-OPUEHTHPOBAHHOTO MEPEBEPHYTOrO
Kjacca WM BUPTYaJbHOTO MEpPEeBEPHYTOrO Kiacca: IUCTAHIMOHHBIE 00pa30BaTEIIbHBIC
TEXHOJIOTUM (AJIEKTpOHHOE oOyueHHe) B (opMe CMELIaHHOTO OOY4YeHMs, OCHOBAaHHOTO Ha
COUETAaHUM OYHOro OOyudeHUss U OOy4YeHHUS KOMIBIOTEPHBIMU CPEACTBAMHU, BKIIOYAIOIIKUMU
HEKOTOpBIE aCHEKThl B (hopMaTe AUCTAHLUUOHHOro oOyuyeHus B coorBercTBUM ¢ PI'OC BO. B
YCIIOBHSIX Pa3BUTHSI AJIEKTPOHHOUW MH(POPMAIMOHHO-00pa30BaTENLHON Cpebl By3a B KauecTBE
ynpaBieHus: o0yuyeHueM BbiOpaHa uiatdopma Moodle, oqHako, COBMECTHO € HEW JUIsl CO3JIaHUS
U NyOnMKanuy KOHTEHTAa M Y4YEOHbIX OOBEKTOB HCHOJB3YIOTCS: CIyk0a BHMJIEO TpaHCIALUU
Microsoft Stream ¥ HHCTPYMEHT JUIsl KOMMYHUKAIUK U 00paTHOH cBsi3u Microsoft Teams.

4. OueHoYHbIE CPeACTBA JJISl TEKYIIero KOHTPOJSI yCIeBAeMOCTH M MPOMEKYTOUYHOM
arrecTaluu

OneHouyHbIE CpeACTBa IMpelHa3HAYeHbl A KOHTPOJS M OLEHKH 00pa3oBaTelIbHBIX
JOCTHXEHUH 00yUaroNIXCsl, OCBOUBIIUX IMPOTPaMMy y4eOHOU TUCIUTUINHEI « Teopust U METOIbI
MPOEKTUPOBAHUS LU(POBBIX U AHATOTOBBIX CUCTEM.

OmueHoOYHBIE CPeACTBA BKIIOYAECT KOHTPOJBHBIC MaTepHabl IS MIPOBEACHHUS TeKYIero
KOHTPOJIA B (hopMe TECTOBBIX 3a/JaHUl, ONMUCaHHs J1a0OpPaTOPHBIX pabOT W KOHTPOJIbHBIC
BOITPOCHI 110 HUM M POMEKYTOYHOM aTTecTaluu B popme BOIIPOCOB U 331aHHIA [UIS TOTOTOBKH
K 3a4eTy M BOIIPOCOB M 33724 K 3K3aMEHY.

CTpyKTypa OLEHOYHBIX CPeACTB /Il TeKylIeil U MPOMeKYTOYHOM aTTecTaluu

Kon HanmMeHoBaHUE OLIEHOYHOrO CPEACTBA
Ne| HaumenoBanu
o . HUHIMKA PesynbraTe! 00ydeHUs IIpomexxyTouHa
TOpa Texymuii KOHTPOJIb sI aTTeCTaLMs
I pasznena
Bsenenue B 3HaTh: [lepeueHb HOPMATUBHBIX TOKYMEHTOB Tecr Ha 3auere;
YCTPOWCTBO 1 CTIIEIHAIN3MPOBAHHBIX TEPMUHOB B 00JIaCTH
mukpokoHTpo | I1K-2, | m3ygaemoit mucuurmael. OCHOBHBIE IPHEMBL Tect Bompoce Ha
1 |anepos, I1K-3, | 06paboTku 1 peACTaBICHUS I13 (pemenue 3ama4) |3K3aMeHe;
xomnmisaTopo | IIK-4 | sxciepruMeHTanbHBIX JaHHBIX. MeTo bl JIP (1-7)
B U CPCACTB MOJCJIMPOBAaHUA B O6IlaCTI/I N3y4a€MbIX
pa3paboTKu. YCTPOHCTB U CXEM.




yMeTh: OnpenensTs XapaKTepUCTHKHY,
0071acTh MPUMEHEHMS 1 HA3HAYEHUS
3JIEKTPOHHBIX YCTPONHCTB HCHOIB3YIONUXCS
JJIs1 MOHTaxKa B SHCKTpl/I’-IeCKI/Ie IeIu 1o
TeXHI/l‘leCKOMy OIMMCAaHHUIO HA HUX.
AHanM3MpoBaTh XapaKTEPUCTUKH H3ydaeMBbIX
YCTPOMCTB, UCKATh aHAJOTH 3JIEKTPOHHBIX
KOMIIOHEHTOB CHCTEMATU3UPYS TPECOOBaHHS
110 IMaIa3oHy MPUMEHSIEMBIX TApaMETPOB.
OOBSICHATH YCTPOMCTBO N3y9IaeMBIX
prOOPOB, UX TMPUHIIHIT ACHCTBHS,
Ha3HAYEHHUE JIEMEHTOB CTPYKTYPHI U HX
BIMSHUE HA SJICKTPUUECKHUE TTapaMeTphl U
YaCTOTHBIE CBOMCTBA, ITOJb30BaThCS
Cl'[paBO'-IHbIMI/I 3KCHHyaTaHI/IOHHbIMl/I
napameTpamu puOOpOB, ONPEACIIAThH
HGO6XO[[I/IMI)IG KOMIIOHCHTEI I10 npeaeanMM
mapaMmeTpam paboThl B cCXeMax. YMeThb
COCTaBIISITh 3asBKY Ha U3y4aeMble
KOMITOHEHTEI.

BJajieTh: HaBblkamu pacuéra HOMHUHAJIOB
YCTPOUCTB JUTSI COTIPSKEHUS, YIIPABICHUS U
o0ecTeueHns IKCIUTyaTallHOHHBIX MPEIeIOB
3JIEMEHTAPHBIX YCTPOICTB B AIIEKTPUIECKUX
nersx. HaBpIkamMu cocTaBiaeHHUS OTUETOB O
MPOBEIEHHBIX UCCIIEOBAHUI MTPU TTOMOILIU
CI/IHTeSIdeBaHHbIX yCT’pOﬁCTB 1 COCTaABJICHUA
ONMCaHUs Ha CaMO YCTPONCTBO.

3HaTh: [lepedeHb HOPMATHBHBIX TOKYMCHTOB
U CTCIHATU3UPOBAHHBIX TSPMHUHOB B 00IaCTH
U3y4aeMoi TUCUUIUTUHBL. OCHOBHBIC IPHEMBI
00paboTKM M NpEeACTaBICHUS
9KCHEPUMEHTAIBHBIX JAHHBIX

ymeTh: OnpenersiTh XapaKTepUCTHKY,
00J1aCTh IPUMEHEHHS U HA3HAYCHHUS
JIEKTPOHHBIX YCTPOWCTB UCIIONIB3YIOLIUXCSI
JUIsI MOHT@)Xa B JJICKTPHICCKUE LEIH 110

Tect Ha 3auerte;

Bormpocs! Ha
9K3aMEHE;

Ilepenaua
TEXHUYECKOMY OITMCAHUIO Ha HUX.
JAHHBIX U
y)laﬂéHHOC AHaJ'II/I3l/Ip0BaTI) XapaKTCPUCTHUKH NU3YyHaCMbBIX
CTPOMCTB, NCKATh aHAJIOTH 3JIEKTPOHHBIX
yIIpaBJIE€HUE [1K-2, yerp ’ P Tect
KOMITOHEHTOB CHCTEMAaTH3HPYs TPEOOBaHMs
U (pPOBBIX IK-3, 13 (pewmenue 3anayu)
IO TAITa30Hy IPUMCHSIEMBIX ITapaMeTPOB.
cuctem mexay | [1K-4 JIP (8-11)
cOBOM 110 O0pabaThIBaTh SKCIICPUMEHTATBHEIC JJAHHEIC
TIPH TOMOIIU MPUKJIATHBIX IPOTPaMM U
CTaHIIaPTHBIM P Hu TIp A porp
N HENOCPEICTBEHHO HAa MUKPOKOHTPOJLIEPax
uHTepdeiicam ..
BJaJeTh: HaBrikamMu pacuéTa HOMHHAJIOB
YCTPOUCTB JUTSI COTIPSKEHUS, YIIPABICHUS U
00ecTeueHNs IKCIUTyaTallHOHHBIX MPEICIOB
3JIEMEHTAPHBIX YCTPOICTB B AIIEKTPUIECKUX
nensx. HaBpikamu pa3paboTKH 371eMEHTapHBIX
YCTPOWCTB MpHeMa 00pabOTKH U mepeaadu
U (POBBIX OTOKOB JAHHBIX I10 IPOTOKOJIAM:!
USART, SPI, 12C, Ethernet, ARP, ICMP, IP,
UDP, TCP...
3HaTh: [lepeyeHb HOPMATHUBHBIX TOKYMEHTOB Tecr Ha 3auere;
Y CTICIUAIN3APOBAHHBIX TSPMUHOB B 00JIACTH
Ilepenaua u HU3y4aeMOW JUCLUILIUHBIL. Bormpocs! Ha
pueM [IK-2, |ymeTs: OnpenensTs XapaKTepUCTHKH, Teer 9K3aMeHe;
JAHHBIX IO [IK-3, |o6macTe npuMEeHEHUS 1 Ha3HAUYCHUS JIP (12.20)
Ethernet [TIK-4 |371eKTpOHHBIX YCTPOWCTB HCIIONB3YIOIINXCS ’
unrepdeiicy JUT MOHTa)Ka B 3JICKTPUYECKHUE [EITH 110

TEXHUYECKOMY OIIMCAHMIO HA HUX.
AHann3MpOBaTh XapaKTEPUCTUKH H3Y4aeMBbIX




YCTPOMCTB, UCKATh aHAJIOTH AJIEKTPOHHBIX
KOMITOHEHTOB CHCTEMATH3HUPYs TpeOOBaHMS
I10 AMATa30Hy PUMEHAEMBIX IapAMETPOB.
OOpabaTbIBaTh IKCIIEPUMEHTAIIbHbIE JJaHHbIC
IIPY IOMOILHY IPUKIIAJHBIX IPOTPaMM U
HEMOCPECTBEHHO Ha MUKPOKOHTPOJIIepax
BJaieTh: HaBbIkamMu cOCTaBIIEHHS OTYETOB O
MIPOBEAEHHBIX UCCIIEIOBAHNH ITPH TIOMOIIN
CHHTE3MPOBAHHBIX YCTPOMCTB M COCTABIICHHS
ONMCAaHUA Ha caMo ycTpoiicTBo. HaBpikamu
pa3paboTKH 3JIEMEHTaPHBIX YCTPONUCTB
nprieMa 00pabOTKH H nepeaayn MupPOBBIX
MMOTOKOB JaHHBIX 10 TipoTokoiam: USART,
SPI, 12C, Ethernet, ARP, ICMP, IP, UDP,
TCP... Metonuku 1 HEKOTOpPbIE yCTPOHCTBA
9KCIEPUMEHTAILHOTO UCCIIeIOBAHMSI.

CxeMOoTexXHUY
ecKue
ACTIEKTHI
COTIPSKEHUS
IU(PPOBBIX U
AHaAJIOI'OBBIX
YCTPOICTB

[K-2,
[K-3,
I1K-4

3HaTh: MeToIbl CONpshKEHHs IM(POBBIX
CUTHAJIbHBIX JTUHHUN C aHAJIOTOBBIMH
yIpaBisieMbIMH ycTpoiicTBaMu. OCHOBHBIE
XapaKTEePUCTUKH 3JIEMEHTapHbBIX
JIEKTPOHHBIX KOMIOHEHTOB. OCHOBHEIE
preMbl 00pabOTKH U TIPEICTABICHHS
9KCIIEPUMEHTANIBHBIX TaHHBIX. MeTobI
MOJIETTMPOBAHMS B 00IaCTH U3yIaEMBbIX
YCTPOMICTB U CXEM.

yMmeTh: OTpenensiTh XapakTepUCTHKH,
00J1aCTh IPUMEHEHUSI U Ha3HAUCHUS
3JIEKTPOHHBIX YCTPONUCTB UCTIOIB3YIOIINXCS
JUIA MOHTa’Xa B 3JICKTPUYCCKUE LCIIHN T10
TCXHUYCCKOMY OINMCAHWIO HAa HUX.
AHanM3upoBaTh XapaKTEePUCTHKH U3y4aeMbIX
YCTPOMCTB, UCKATh aHAJIOTH AJIEKTPOHHBIX
KOMITOHEHTOB CHCTEMATH3HUPYs TPEOOBaHMS
T10 AWAa30HYy PUMEHAEMBIX IIapaMETPOB.
OOBSACHSITH YCTPOHCTBO U3ydaeMbIX
IprOOPOB, UX MPUHINI JEHCTBHSA,
Ha3HAYECHHUE IEMEHTOB CTPYKTYPBI U UX
BIIMSHHUE Ha JJICKTPHUECKHE TapaMeTPhl U
YaCTOTHBIC CBOﬁCTBa, II0JIB30BATHCA
CITPaBOYHBIMHU SKCIUTYyaTallUOHHBIMHA
napameTpamy puOopoB, ONPEAEIATh
HEO0OXO0MMBbIE KOMIIOHEHTHI 10 TIPeIeIIbHBIM
rapameTrpam padoThl B cxeMax. YMeTh
COCTAaBJISATH 3asiBKY Ha H3y4aeMble
KOMITOHEHTBI.

BJaieTh: HaBblkamu pacuéra HOMHUHAJIOB
YCTPOMCTB [UISl CONPSDKEHNS, YIIPABICHUS 1
o0ecreueHUs IKCILUTyaTallMOHHBIX IIPEJEIIOB
3JIEMEHTAPHBIX YCTPOICTB B ANEKTPUIECKUX
uensx. HaBslkamu cocTaBiieHus: OTYETOB O
HpOBe}IéHHbIX I/ICCHe}IOBaHI/lﬁ Ipyu MTOMOIIH
CHHTE3UPOBAHHBIX yC’I’pOﬁCTB 1 COCTABJICHUS
OIMCaHMs Ha caMo ycTpoiicTBo. HaBbikamu
pa3paboTKH 3JIeMEHTaPHBIX YCTPOUCTB
nprema o0paboTKu U nepesayn HQpoBbIX
MTOTOKOB JaHHBIX 10 mpoTokoiam: USART,
SPI, 12C, Ethernet, ARP, ICMP, IP, UDP,
TCP... Metonuku 1 HEKOTOpPBIE yCTPOHCTBA
9KCIIEPUMEHTAJILHOTO UCCIIEIOBAHMS.

13 (pemenue 3aqa4)
JIP (18)

Tect Ha 3auere;

Bormpocs! Ha
9K3aMEHE;

IIpsamoii
nudpoBoit
cunres (DDS)

[K-2,
[K-3,
I1K-4

3HaTh: [lepedeHb HOPMATHBHBIX JOKYMCHTOB
U CIEUUAIN3HPOBAHHBIX TEPMHHOB B 00nacTu
U3y4aeMoii TucuUIUTMHbL. OCHOBHBIC TIPUEMBI
00paboTKH M NPEACTaBICHUS

JIP (14,19)

Tect Ha 3auere;

Bomnpocs! Ha
9K3aMeHe;




9KCIIEPUMEHTANIBHBIX JaHHBIX. MeTobI
MOJIEITUPOBAHMS B 00JIaCTH N3y4aeMBbIX
YCTPOICTB U CXEM.

yMmeTh: OnpenensTs XapakTepUCTUKHY,
O6HaCTb MPUMEHCHUA 1 HA3HAYCHU A
9JIEKTPOHHBIX YCTPONUCTB UCTIOIB3YIOIIMXCS
JUI MOHTa)Ka B 2JIEKTPUUECKUE LU 110
TE€XHUYECKOMY OIUCAHUIO Ha HUX.
AHanM3upoBaTh XapaKTePUCTHKH U3y4aeMbIX
YCTPOMCTB, UCKAaTh aHAJIOTH AJIEKTPOHHBIX
KOMITOHEHTOB CHCTEMATH3HUPYs TPEOOBaHMS
I10 AMANa30Hy NPUMEHAEMBIX IIapAMETPOB.
O0pabaThIBaTh KCIIEPUMEHTAIBHBIC JTAHHBIC
IIPY TIOMOILY MIPUKJIAJHBIX IPOTPaMM U
HEMOCPEICTBEHHO Ha MUKPOKOHTPOJIIEPAX.
OOBSICHATH YCTPOMCTBO U3y4aeMbIX
npuOOpOB, UX MPUHIKI JEHCTBHS,
HA3HAYEHUE AJIEMEHTOB CTPYKTYPBI U UX
BIIMSIHUE Ha JJICKTPHUUYECKHE TTapaMeTphl 1
YaCTOTHBIE CBOWCTBA, ITOJIb30BAThCS
CIPaBOYHBIMH HKCILTYaTAl[HOHHBIMHU
rapameTpamu IpuOOpoB, OTIPEIEIATH
HEOOXO0MMBbIE KOMIIOHEHTBHI 10 TIPEIEIIbHBIM
napaMmerpam paboThl B cXeMaX. YMeTb
COCTAaBJISITh 3asIBKY Ha H3y4aeMble
KOMITOHEHTHI. VIcIoIp30BaTh CTaHIapTHBIC
CpPEeICTBAa KOMITBIOTEPHOTO MOJICINPOBAHUSI B
00JIaCTH M3y4aeMbIX YCTPOMCTB

BJIafeTh: HaBbikamMu cocTaBiieHHs OTYETOB O
MIPOBEAEHHBIX UCCIIEJOBAHUI NP MOMOILU
CHHTE3UPOBAaHHBIX YCTPOICTB U COCTABICHUS
ONMCAHUA Ha CaMO yCTPOMCTBO. MeTOANKHU 1
HEKOTOpBIE yCTPOWCTBA 3KCIIEPUMEHTAIBHOTO
HCCIIE/IOBAHMS.

Pazpabotka u
HCCIIEJOBAHUE
XapaKTepUCTH
K HEJTMHEHMHBIX
YETHIPEXIIONIO
cankoB CBY
U TEHEPaTOPOB
CBY
CHTHAJIOB

[K-2,
IK-3,
I1K-4

3HaTh: [lepeueHb HOPMATHBHBIX JOKYMEHTOB
U CIIEIMAIN3UPOBAHHBIX TEPMUHOB B 00/1aCTH
n3y4aeMoi AUCUUILTHHEL. OCHOBHBIE TPUEMBbI
00paboTKH U TpeCTaBICHUS
OKCIICPUMECHTAJIbHBIX JTaHHBIX

yMmeTh: OnpenensTs XapakTepUCTUKHY,
O6HaCTb MPUMCEHCHUA 1 HA3HAYCHU A
AIEKTPOHHBIX YCTPONUCTB HUCHOIb3YIOLIUXCS
JUIS MOHTa)Ka B 2JIEKTPUUECKUE LU 110
TE€XHUYECKOMY OIUCAHUIO Ha HUX.
AHanM3upoOBaTh XapaKTEPUCTHKH U3ydaeMBbIX
YCTPOMCTB, UCKAaTh aHAJIOTH AJIEKTPOHHBIX
KOMITOHEHTOB CHCTEMATH3HUPYs TPEOOBaHMS
10 AMAa30Hy IPUMEHAEMBIX ITapaAMETPOB.
OOBACHSTH YCTPOICTBO U3yIaeMbIX
IpuOOPOB, UX MPUHINI JEHCTBHSA,
Ha3HA4YE€HHE DIIEMEHTOB CTPYKTYPHI U UX
BJIMSAHUEC HA DJICKTPUYCCKUE MTapaMETPhI U
YaCTOTHBIE CBOWCTBA, TOJIb30BATHCS
CIPaBOYHBIMH IKCILTyaTal[HOHHBIMHU
rapameTpamu IpuOopoB, ONPEIEIATh
HEOOXO0MMBbIE KOMIIOHEHTBHI 10 TIPEIEIIbHBIM
rapamerpam padoThl B CXxeMax. YMeETh
COCTAaBJISITh 3asIBKY Ha H3y4aeMble
KOMITOHEHTHI. VIcIoap30BaTh CTaHIapTHBIC
CpeACTBa KOMITBIOTEPHOTO MOAEINPOBAHUS B
00J1aCTH M3y4aeMbIX yCTPOUCTB

BJaseTh: HaBblkamu pacuéra HOMUHAJIOB
YCTPOUCTB JUISI CONPSIKEHUS], YIPaBJICHUS U

JIP (13,23)

Tect Ha 3aueTe;

Bomnpocskr Ha
9K3aMeHe;




o0ecreueHNs IKCILUTyaTallMOHHBIX IIPEEIIOB
DJIEMEHTAPHBIX YCTPOICTB B DIIEKTPUYECKUX
nensix. HaBpikaMu coCcTaBIEHUS OTYETOB O
HpOBe}IéHHbIX I/ICCJ'ICJIOBaHI/lﬁ Ipyu MTOMOIIH
CHHTE3UPOBAHHBIX yCTpOﬁCTB 1 COCTABJICHUSA
OIIMCAaHHUA Ha caMo yCTpoucTBO. Bianers
TOTOBHOCTBIO YUUTHIBATh COBPEMEHHBIE
TEHJCHIUH PA3BUTHUS JICKTPOHUKH,
HU3MEPUTENBHON U BBIYMCIUTENBHOM TEXHUKHY,
WH(POPMAIIMOHHBIX TEXHOJIOTHH B CBOEH

PO eCCHOHATBHON e TETBHOCTH.
HaBbikamu BEIOOpa 3JI€KTPOHHBIX
KOMIUIEKTYIOIUX JJIsl pealln3aluy Win
PEMOHTA DIIEKTPOHHBIX YCTPOMICTB,

HaBbIKaMU I10JIb30BaHUs cnpaBquoﬁ u
TEeXHUYECKOI muTepaTypoil. MeToauku u
HEKOTOPBIE YCTPONCTBA IKCIIEPUMEHTAIBHOTO
HCCIICIOBAHMSL.

BBenenue B
paboty c
APM
ApXUTEKTYpOH
Ha Ipumepe
anmnapaTHO-
IPOrpaMMHOT
0 KOMILJIEKca.
WnTerpupona
HHas cpenia
pa3paboTku
g APM
IIPOLIECCOPOB

TK-2,
TK-3,
TK-4

3HaTh: [lepeueHb HOPMATHBHBIX JOKYMEHTOB
U CIICIMAIN3UPOBAHHBIX TEPMUHOB B 0011aCTH
M3y4aeMoN AUCHUIINHBL. OCHOBHBIE IPUEMBI
00pabOTKU U MPECTABICHUS
9KCIIEPUMEHTANIBHBIX TaHHBIX. MeTobI
MOJIETTMPOBAHMS B 00IaCTH U3YIaEMBIX
YCTPOMICTB U CXEM.

yMmeTh: OTpenensaTh XapakTepUCTUKH,
00J1aCTh IPUMEHEHUSI U Ha3HAUCHUS
3JIEKTPOHHBIX YCTPOHUCTB UCTIOIB3YIOIINXCS
JUIA MOHTa’XXa B DJICKTPUYCCKHUE LCIIN T10
TCXHUYCCKOMY ONMCAHWIO Ha HUX.
AHanM3upoBaTh XapaKTEPUCTHUKH U3y4aeMbIX
YCTPOMCTB, UCKATh aHAJIOTH AJIEKTPOHHBIX
KOMITOHEHTOB CHCTEMATH3HUPYs TPEOOBaHMS
T10 AMATa30Hy IPUMEHAEMBIX IIapaMETPOB.
O06pabaTsIBaTh SKCIIEpUMEHTATBHEIC JAHHEIC
IIPY TIOMOIIY MIPUKIIAJHBIX IPOTPaMM U
HETOCPEICTBEHHO HA MUKPOKOHTPOJIIIEPAX.
OOBACHSTH YCTPOICTBO U3y9IaeMbIX
npuOOpOB, UX MPUHINI JEHCTBHS,
Ha3HAa4YE€HHUE DIIEMEHTOB CTPYKTYPHI U UX
BJIMSAHUEC HA DJICKTPUYCCKUEC NTapaMETPhbI U
YaCTOTHBIE CBOWCTBA, ITOJIb30BATHCS
CIIPaBOYHBIMH IKCILTyaTal[HOHHBIMHU
rapameTpamu IpuOopoB, ONPEIEIITh
HEOOXO0MMBbIE KOMITOHEHTSHI 10 TIPEICIIbHBIM
rapamerpam padoThl B CXxeMax. YMETh
COCTAaBJISITh 3asIBKY Ha H3y4aeMble
KOMITOHEHTHI. VIcIoap30BaTh CTaHIapTHBIC
CpeACTBa KOMITBIOTEPHOTO MOAEINPOBAHUS B
00J1aCTH M3y4aeMbIX yCTPOUCTB

BJaseTh: HaBblkamu pacuéra HOMUHAJIOB
YCTPOUCTB JUISI COTPSKEHUS, YIIPaBJIECHUS U
o0ecrieueHns IKCILTyaTallMOHHBIX IIPEIEIIOB
3JIEMEHTAPHBIX YCTPOICTB B AIEKTPUUECKUX
nernsx. HaBbikaMu cocraBieHnst OTYETOB O
MPOBENEHHBIX UCCIICIOBAHUNA MTPHU TOMOLLU
CHHTE3MPOBAHHBIX YCTPOMCTB M COCTABIICHHSA
ONMCAHUA Ha caMo ycTpoiicTBo. Biazners
TOTOBHOCTBIO YUHUTHIBATh COBPEMEHHBIE
TEHJCHINH Pa3BUTHS SJIEKTPOHHKH,
HU3MEPUTENBHON U BBIYUCIIUTEIbHON TEXHUKH,
MH(OPMALIMOHHBIX TEXHOJIOTHH B CBOEH
npodecCHOHAIBLHOM JIESITeNbHOCTH.

13 (perenue 3amay)
JIP (15-20)

Tect Ha 3auete;

Bormpocs! Ha
9K3aMEHE;




HaBbixamu BbI0Opa 3J1€KTPOHHBIX
KOMIUIEKTYIOIUX JJIsl pealln3aluy Win
PEMOHTA DIIEKTPOHHBIX YCTPOMICTB,
HaBbIKaMU I10JIb30BaHUs CIIPABOYHON U
TEeXHUYECKOIl muTepaTtypoil. MeToauku u
HEKOTOPBIE yCTPOHCTBA IKCIIEPUMEHTAIBHOTO
HCCIIECIOBaHUS.

ArnmapaTHoe
IPOTrPaMMHUPO
BaHME KaK
CpEJLCTBO
OpICTpOH
aupoBon
00paboTKH
aHaJIOTOBBIX
CUTHAJIOB

TK-2,

3HaTh: [lepeueHb HOPMATHBHBIX JOKYMEHTOB
U CIICIMAIN3UPOBAHHBIX TEPMUHOB B 0011aCTH
n3yyaeMoi AUCHUITMHEL. OCHOBHBIE TPUEMBI
00pabOTKH U MPECTABICHUS
9KCIIEPUMEHTANIBHBIX TaHHBIX. MeTobI
MOJIETTMPOBAHMS B 00IaCTH U3yIaeMBbIX
YCTPOMICTB U CXEM.

yMmeTh: OTpenensaTh XapakTepUCTUKH,
00J1aCTh MPUMEHEHUSI U Ha3HAYCHUS
3JIEKTPOHHBIX YCTPOHUCTB UCTIOIB3YIOIINXCS
JUIA MOHTa’Xa B 3JICKTPUYCCKHUE LCIIN T10
TE€XHUYECKOMY OIUCAHUIO Ha HUX.
AHanM3upoBaTh XapaKTEePUCTHUKH N3ydaeMbIX
YCTPOMCTB, UCKATh aHAJIOTH AJIEKTPOHHBIX
KOMITOHEHTOB CHCTEMATH3HUPYs TPEOOBaHMS
T10 AWATa30Hy IPUMEHAEMBIX IIapaMETPOB.
O0pabaTrIBaTh SKCIIEpUMEHTATBHEIC JAHHEIC
IIPY TIOMOILY MIPUKJIAJHBIX IPOTPaMM U
HETOCPEICTBEHHO HA MUKPOKOHTPOJIIIEPAX.
OOBACHSTH YCTPOICTBO U3y9IaeMbIX
npuOOpOB, UX MPUHINI JEHCTBHS,
Ha3HA4YCHHUE DIIEMEHTOB CTPYKTYPHI U UX
BJIMAHUEC HA DJICKTPUYCCKUEC NTapaMETPhbI U
YaCTOTHBIE CBOWCTBA, OJIb30BATHCS
CIPaBOYHBIMH IKCILTyaTal[HOHHBIMHU
rapameTpamu IpuOopoB, ONPEIEIITh
HEOOXO0MMBbIE KOMIIOHEHTSHI 10 TIPEICIIbHBIM
rapameTrpam padoThl B CXxeMax. YMeETh
COCTAaBJISITh 3asIBKY Ha H3y4aeMblc
KOMITOHEHTHI. VIcIoap30BaTh CTaHIapTHBIC
CpeACTBa KOMITBIOTEPHOTO MOAEINPOBAHUS B
00JIaCTH M3y4aeMbIX YCTPOMCTB.

BJaeTh: HaBblkamu pacuéra HOMUHAJIOB
YCTPOWCTB JUISI COTIPSIKEHUS, YIIPaBIECHUS U
o0ecrieueHus IKCILTyaTallMOHHBIX IIPEEIIOB
3JIEMEHTAPHBIX YCTPOICTB B AIEKTPUUECKHUX
nernsx. HaBbikaMu cocraBiieHnst OTYETOB O
MPOBENEHHBIX UCCIICAOBAHUNA MTPHU MTOMOLLU
CHHTE3MPOBAHHBIX YCTPOHCTB M COCTABIICHHSA
ONMCAHUA Ha caMo ycTpoiicTBo. Bianers
TOTOBHOCTBIO YUHUTHIBATh COBPEMEHHBIC
TEHJCHINH Pa3BUTHS SJICKTPOHUKH,
HU3MEPUTENBHON U BBIYUCIIUTEIbHON TEXHUKH,
MH(OPMALMOHHBIX TEXHOJIOTHH B CBOEH
npodeccHoHaNBHOMN eI TENbHOCTH.
Hagsbikamu BbIOOpA 3JIEKTPOHHBIX
KOMIUIEKTYIOLIMX ISl peaTM3alliy Wi
PEMOHTA IEKTPOHHBIX YCTPOICTB,
HaBBIKAMH TI0JIb30BAHUSI CIPAaBOYHON U
TEXHUYECKOH JIuTepaTypoil. MeToauku u
HEKOTOPBIE yCTPOWCTBA 3KCIIEPUMEHTAIBHOTO
HCCIIE/IOBAHMS.

13 (pemenue 3anayq)
JIP (21,24)

Tect na 3auere;

Bormpocs! Ha
9K3aMEHE;




3HaTh: [lepeueHb HOPMATUBHBIX TOKYMEHTOB Tecr Ha 3auere;
1 CTIIEIHAIN3MPOBAHHBIX TEPMUHOB B 00JIaCTH
M3y4aeMol AUCHUIIIHHEL. OCHOBHBIE IPUEMBI Bomnpocs! Ha
00pabOTKU U MPEICTABICHHUS 9K3aMEHE;
OKCIICPUMECHTAJIbHBIX JTaHHBIX. MCTOI[I)I
MOJIEJTMPOBAHMUS B 00JIACTH U3Yy4aeMbIX
CrnenuansHbie YCTPOICTB U CXEM.

ANTOPUTMEI K.y, [YyMeTs: O0pabaTbIBaTh HKCIIEPUMEHTAIILHBIC

9 npeoOpa3oBaH HK—3’ JaHHBIE ITPY TIOMOILY MPUKIAAHEIX mporpamm | 13 (pemeHue 3amaq)
Ui u K- 4’ ¥ HETIOCPEICTBEHHO Ha MUKPOKOHTPOIIIEpax. JIP (22)
00paboTkH Hcnonp30BaTh CTaHAAPTHEIE CPEICTBA
CHUTHAJIOB. KOMIIBIOTEPHOT'0 MOJEIMPOBaHMS B 00JIACTH

HU3Y4YaeMbIX YCTPOUCTB.

BJaaieTh: HaBblkamMu BBIOOpA 31EKTPOHHBIX
KOMIUIEKTYIOLINX TS peau3aliiy Win
PEMOHTA 3JIEKTPOHHBIX YCTPOUCTB,
HaBBIKAMU TOJIb30BaHUS CIIPABOYHON U
TEXHUYECKOH JINTEPATypOi

TunoBble KOHTPOJIbHbIE 3a1aHUS MJIM HHbIE MaTepHaJibl, HeOOX0ANUMBIE /ISl OLIEHKHU
3HAHUI, YMeHHUI, HABBIKOB M (MJIH) ONBITA 1eATEeJbHOCTH, XapaKTePU3YIOIIUX 3TaNbI
(opMupoBaHHsA KOMIIETEHINH B IIpoLiecce 0CBOCHHS 00pa30BaTeILHON MPOrPaMMBbl

ATTecTanus TeKyIleil ycneBaeMOCTH, OCYIIECTBISETCS HA OCHOBE BBITIOJHEHUS CTYIECHTOM
71a00paTOpHBIX PadOT U3 pacuéTa paBHOMEPHOTO KOJMYECTBEHHOTO BBIOJHEHHS JJAOOPATOPHBIX
paboT B TEYEHHHM CceMecTpa. B CBSI3M C MPAKTUYECKOW HAMPABIEHHOCTHIO TUCIUILUIUHBI U
HANpPSHKEHHOW MBICTUTEIBHOHN EATENIbHOCTRIO B MPOIECCe BBIMOIHEHHS JTAOOpaTOPHBIX padoT,
Pa3BUBAIOIINUX TBOPUYECKHE CIIOCOOHOCTH U CUCTEMHOE MblIieHHe. KoHedHO, MOKHO MPOBEPUTH
TEOpHIO (OOIBIIYIO YacTh KOTOPOH CTYIEHT OCBOMJI Ha TEOPETHUECKUX AUCIUIUINHAX), HO 3TO HE
03HAYaeT, YTO Ha MPAKTUKE CTYJEHT CMOXET €€ MPUMEHUTH; AJII MHOTUX CTYJEHTOB pEIICHUE
peabHON 3a7]auu Jake IOCJie YCHEITHOTO OCBOEHHs JTabopaTOpHBIX paboT Bcé emeé TpedyeT
3HAYUTENBHOTO BPEMEHH, BpEMs Ha BBIMOJIHEHHE COKPATHTHCSA, TOJIBKO CO 3HAYUTEIHHBIM
ONBITOM. B CBs3u ¢ 3THM, B Kax10#l J1abopatopHOi paboTe MPeayCMOTPEHO CaMOCTOSTEIILHOE
3a/laHue, KOTOpPOe U TO3BOJSET MPOKOHTPOIUPOBATH MOHMMAHHUE CTYIEHTOM CYTH IMPOIIECCOB
KOTOPBIMH OH MOXET YNPaBIsATh (B TMPOILECCE BBITIOJHEHHUS MPEIOAABaTENIb BBISBISCT
npoOJieMHbIE MOMEHTHI B TTOHMMAaHUU U TOSCHSET CTYICHTY CJIO)KHBIE MOMEHTHI, TOHMMAaHUE
KOTOPBIX B IaJIbHEUIIIEM KOHTPOJIHPYETCS B MOCIEAYIONINX padoTax).

KoHTponbHbIE BOMPOCH U MPaKTUYECKUE 3aaHus ISl YCTIEIIHOW 3alIuThl Tab0paTOpHBIX
paboT 1 At CaMOCTOSTENFHON TOATOTOBKU PACIOIAraloTCsl B COOTBETCTBYIONIMX METOINIECKUX
OMMCAHUAX K KaXJ0H 1abopaTopHOii padoTe.

1. MukponporeccopHasi TEXHHKa B CUCTeMax CBs3u: jJabopaTopHblii mpaktukym / A.C.
Jleruenko, K. C. KopoTkos, H. A. flkoBenko, A. A. babenko; KyoI'Y.- Kpacuonap, 2018.
- 19%4c.

2. MukpormpoueccopHasi TE€XHMKa B ONTHYECKUX TEIEKOMMYHHKAIMOHHBIX CHCTEMAax:
nabopatopublii npaktukyM. / Ilnotumua MLIL., A.C. JleBuenko, H.A. SIxoBenko, B.A.
Huxutnn/ Kpacaonap. Ky6anckuii roc. yu-T, 2014. 112c¢. ISBN 978-5-8209-1015-9

3adeTHO-IK3aMeHAIHOHHBbIE MAaTEePHAJIbI /IS IPOMEKYTOYHOM aTTecTalMM (3a4eT —
7-i1 cemecTp, 3K3aMeH — 8- ceMecTp)



IIpumepbl THNINYHBIX 32JaHUI U3 TECTOB BBIHOCHMBbIX HA 3a4eT 10 ANCHMILIMHE
AJISl IPOMEKYTOYHOI aTTecTallMu B 7-M cemMecTpe

1. Bam Heo6xoaumo BeiopaTh AL ¢ yactoToii BeI6OpKU nopsiaka 3000 Mera cemriioB B
cexkyHny. Kakoit Tunn ALIIT Bet 6yaute nckath?

Wurerpupyromuit AT

Curma-gensta AL

ANII nocnenoBareabHOro NPUOIMKEHUS
[Tapannensubiii AL

2. Bam HeoOxonumo BbiOpaTh ALIIT ¢ MOBBIIIEHHOM TOMEX0YCTONUYHNBOCTHIO, BBICOKOM
JUHAMUYECKOH MPOU3BOAUTENBHOCTBIO, M pabOTAOIIETO ¢ U3MEHSAEMON YaCTOTON
muckperu3aryn ot 30 k['x go 500 k[, mpegHa3HaYeHHOM It pa0OTHI C ITYMOTIO00HBIMH
curnanamu. Kaxoii tun ALII1 Bei 6yaute nckaTs?

Wurterpupyrommuii AL

Curma-nennsra AL

AIIIT mocnenoBaTeIbHOTO MPUOIMKECHHS
[Tapannensubiii AL

3. K kakoii jioruke oTHOCHTCS yTBepxkaeHue, cornacHo ['OCT: norunueckomy HyJIO
COOTBETCTBYET BBICOKMI YPOBEHb HANPSKEHUS, a JOTUUECKONW €MHUIIE — HU3KUM yPOBEHB?

OTpHUIATEIbHAS JIOTHKA
TIOJIOXKHTEITbHAS JIOTHKA
oOparHas JIOTHKa

4. Kak Ha cxeme 0003HauaeTCs UHBEPCHsI CUTHasa?

HepeyepKHYTHIM poMOOM
KPY>KOUKOM Ha MECTE BX0J1a MJIU BBIXO/A
HaJl Ha3BaHHEM CHUTHaJla CTaBUTCS YyepTa

5. Kakoe yHkimmonansHoe HazHaueHue Mukpocxembl KP155J1A3?

2-pa3psAHbIi 4-KaHaIbHBINA MYJIBTHUIUIEKCOP C MHBEPCHEH
yeTbIpe Jorndeckux aemenrta 2M-HE ¢ OK

Tpu Jiornueckux snementa 31-HE

nBa RS-tpurrepa

6. KakoMy koprycy MUKPOCXEMbI COOTBETCTBYET HazBanue DIP?

IIaCTMAaCCOBBIH KOpnyC C ABYXPAAHBIM ITIJIOCKOCTHBIM PACIIOJIOKCHUCM
KepaMI/I‘leCKI/Iﬁ KOpmycC € ABYXPAAHBIM IINIOCKOCTHBIM PACITIOJIOKCHUEM BBIBOJIOB
IIaCTMAaCCOBBIH KOpnyC C ABYXPAAHBIM BEPTUKAJIbHBIM PACIIOJIOKCHUECM BBIBOIOB
KepaMI/I‘leCKI/Iﬁ KOpmycC € ABYXpPSAAHBIM BEPTUKAJIbHBIM PACIIOJIOKCHUCM BBIBOJOB

7. HauuHast ¢ Kakoro BbIBOJIa OTCUUTHIBAIOTCSI HOMEpA BBIBOJOB KOPITYCOB?

C BBIBOJIa, IOMEYEHHOTO KJIFOUOM
C BBIBOJIA B JIEBOM BEPXHEM YTITy
C BBIBOJIa B IPABOM HMIKHEM YTIIy

8. Uto nemaet curnan HavasibHOTO cOpoca?



YCTaHaBJIMBACT IPOU3BOJIbHBIC 3HAUYCHUS BBIXOAHBIX CUTHAJIOB

IMPpUBOAUT B H€06XOILI/IMO€ COCTOSAHHMEC BbIXOJHBIC CUTHAJIBI CJIOKHBIX MUKPOCXEM ITPU
BKIIFOUCHHNH ITUTaHUA

OTKIIIOYAaCT BHYTPCHHIOIO MMAMATH CJIOKHBIX MUKPOCXEM

9. Uto 00beIMHSIeT KOMOMHAIIMOHHBIE MUKPOCXEMBI C IOTUYECKUMH 3JIEMEHTaMU?

HE UMEIOT BHYTPEHHEH MTaMsITH
YIOPaBISAIOTCA YPOBHSMU BXOTHBIX CUTHAIOB
y KaXKJ0T0 BX0JIa — CBOsI 0co0ast PyHKIus

10. KakoBa ¢yskmms nemmdparopa’?

npeoOpa3yeT HOMEp BXOJAHOTO CUTHAJIa B BEIXOHOM JIBOUYHBIN KO/
npeoOpaszyeT BXOAHON ABOUYHBINA KOJ B HOMEP BBIXOJHOTO CUTHAJA
npeoOpa3yeT BXOIHOM ABOMYHBIN KOJ B BEIXOHOM JIBOUYHBIN KO/

11. Kak ocymectBisieTcst AemmdpupoBaHre KojJa ¢ OOIBIITNM YHCIIOM Pa3psaoB?

00BETUHSIOTCS HECKOIIBKO MUKPOCXEM JCIU(PPaTOPOB

MUTaJIIIMe pa3psiibl KOAa MOJAK0TCs HA OCHOBHOM femugparop

Ha 00bEMHEHHBIE BXOJIBI JIOTTOJHUTEIBHBIX ACIIH(PPATOPOB MOJAIOTCS MIIA IIIAE Pa3psiIbl
BXOJIHOT'O KOJa

12. CKOJBKO BBIXOJIOB UMEET CyMMaTop?

Ha eIMHUILY OOJIbIIIE KOJTUYECTBA PAa3PsIOB BXOIHBIX KOJIOB
TPH BBIXOJIa Pe3yIbTUPYIOIINUX CUTHAJIOB
YHUCJIO BBIXOJIOB PABHO KOJIMUECTBY Pa3psi0B BXOJHBIX KOJIOB

13. K xakomMy TUIly OTHOCUTCS IaMSITh TPUTTEPOB?

[epenporpaMmMupyemMast HOCTOSTHHAS
MOCTOSIHHAS
onepaTuBHas

14. KaxoBo yctpoiicTBo Mukpocxemsl TM2?

B 0JIHOM Kopityce yeTblpe RS-tpurrepa
B OZHOM Kopryce asa JK-tpurrepa
B OJIHOM KopIryce aBa D-tpurrepa

15. Kak 0003HauatoTCst perucTphl B OTEYECTBEHHBIX CEPUAX MUKPOCXEM?

TP

np
RG
B
™
JA

16. B perucrpax kakoro Tumna BbIXOJ KaXA0I0 IPEIbIIYIIEro TPUITepa COETUHEH ¢ BX010M D
CJIEIyIOIIEro Tpurrepa’?

B ITapaJUICJIbHBIX PETUCTPAX



B CABUTOBBIX PErUCTpax
BO BCCX PETUCTpax

17. Kaxoii pa3psia cuetunka OyaeT Miaaamnum?

MEPEKITIOYAOIINICS Yale Jpyrux
MEPEKITIOYAOIINNICS pexe APYrux
HUKOT/Ia HE MEePEKIF0YAr0IIUICS

18. B xakom nuanazone OyaeT cuutaTh 4-pa3psiiHbIi TBOMYHO-IECATUYHBIN CUETUHUK B PEKUME
psIMOTO cyeTa?

or0 mo 15
or 01109
ot 0 10 99

19. Kakum o0pa3zom nepeKIoyaroTcs pa3psibl aCHHXPOHHOTO cUeTYnKa?

OCJICA0OBATCIBHO
napaJijieJIbHO

BCE€ pa3ps/ibl OJHOTO CUETUMKA MEPEKII0YAIOTC OJHOBPEMEHHO, HO MPU KACKAUPOBAHUHI
KX/ CJICTYIOIINI CYETYUK MEPEKITIOYACTCS € 3aAEPKKONM OTHOCUTEIBHO MPEABIIYILETO
CYEeTUHKA

20. Cxomnbko 4-pa3psiubix cuetunkoB ME7 morpebyercs uis mojicuera KOJMUecTBa MPHUILIEeAIINX
BXOJIHBIX UMITYJIbCOB, €CJIM OHO He Ooubie 355357

— O 00 1O\ DN W~
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3ananme 1. [To UART untepdeiicy 8-mu pa3psaHoro MUKpOKOHTposuiepa cemeirictBa AVR
nepeaad curdan ognobatHoro koga (ASCII kox cumBoa). M3BecTHo, uTo miepeaada BEAETCS C
napametpamu 19200/8-N-1. BpemenHnas tuarpamma 3TOro CUrHaua, MmoJiy4eHHas ocIuiorpagoM
npejcTaBieHa Ha pucyHke. Omnpenenure KoJ IMEpelaHHOro cumBosia. OTBET 3alMILUTE B

JECATUYHOM MO3UIIMOHHON CUCTEME UCUYHCIIEHUs (apaOCKuMu [uQpamMu).
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3ananme 2. C HK-mynbra ynpaBieHHs HEKOTOPOH (GHUPMBI B COOTBETCTBHM C TPYIIIOWH
crannaptoB IrDA wucnonssyercss nporokosl NEC. Curnan npunumaemsiii TSOP4838 mpu
HAXaTUU Ha OIpPEACIEHHYIO KHOIKY MyJibTa MPEJCTaBJICH B BUJE BPEMEHHOW JMarpamMMBbl,
noiyyeHHoW ocipuniorpagomM. Ilo ocummiorpaMMe BUAHO, 4YTO (GUPMa  HCIHOJIB3YET
O0IHOOANWTOBYIO HE paACIIMPEHHYIO aapecanuio (MpuuéM MyCTyro T.e. HyJleBylo). Omnpenenure
nepenaBaeMblid  KOJ HakUMaeMoW KHONKU. OTBET 3alMIIWTE B ACCATUYHOW MO3UIIMOHHOMN
cucTeMe ucurciaeHus (apabckuMu udpamu).
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3aganue 3.

Bol ucnonwiyere mectHaaunatu paspsianbiil TaiiMep cu€tunk (TCNT1) 8-mu pazpsaHoro
AVR mukpoxontpoiiepa (Hanpumep Attiny2313, ATmega8, ATmegal6, ATmegal68) u
BKJIFOUUJIM TIpEphIBaHME 10 TepenonHennto. Kakoe 3HaueHnss He00X0UMO BBHICTABUTH B
peructp TCNT1 nnst BeI30Ba GyHKIIUU MPEPHIBAHUSA TI0 TIEPEIIOJIHEHUIO Yepe3 TOJIOBUHY
CEKYH/Ibl, €CJIi TAaKTUPOBAHHE MHUKPOKOHTPOJUIEpA BEIETCS OT BHEIIHErO KBaplEBOIO
pezonatopa 8MI'm, mpu »stom ¢pro3 Out CKDIVS He 3anmporpamMmmupoBaH, a
TCCR1B=0x04 (Timer/Counter) BeicTaBieH Ha clkyo/256 (From prescaler). Otser

3aMUIINTE B ACCITUYHON MO3UIIMOHHON CUCTeMe UCUUCIIeHHs (apabckuMu Iudpamn).

3ananmue 4. Bol ucnonszyere taiimep cuétunk (TCNT1) mukpokonTposuiepa Attiny2313
Y BKJIIOUMJIM MIpEepBhIBaHKE TI0 NiepenoiHeHuo. Kakoe 3HaueHnss He00X0AUMO BBHICTAaBHUTH B
peructp TCNT1 st BeI30Ba (yHKIMH MPEPHIBAHUA IO MEPETIOTHEHUIO Yepe3 MOJITaphbl
CEKyH/bl, €CIIM TAKTUPOBAHHWE MHUKPOKOHTPOJIIEpA BEAETCS OT BHEIIHErO KBAapLIEBOIO
pesonatopa 16MI ', mpu 3ToM ¢rio3 6ut CKDIVE 3anporpammuposan, a TCCR1B=0x04
(Timer/Counter) BeicTaBieHn Ha clkyo/256 (From prescaler). KakoBa Oymer cocTaBisiTh

omrbOKa BeI30Ba?



3ananue 5.

[To UART wunrepdeiicy nepuoanuecky MpUuHUMAETCsl CUTHAI oJiHOOaiTHOrO Koda 0x5d.
3apucyiiTe BpeMEHHYIO JUarpaMMy IpUHUMAeMOIo CUTHaNA, €CIIU Iepeaayda BeAETCs C

napamerpamu 19200/8-N-1.
3aganue 6.

C UK-nynbra ynpaBiaeHUs: HEKOTOPOW (UPMBI B COOTBETCTBUM C TPYIION CTaHIAPTOB
IrDA curnan npunumaercs TSOP4838. 3apucoBats By curdana ¢ Beixona TSOP, eciu ¢
MyJbTa MepefaéTcs 3HaUYCHUE AaHHBIX paBHOE 137 COOTBETCTBYIOLIEE HAXaTHUIO OJHOU
KHONIKM, a (QupMa HCHOIb3yeT OJHOOANTOBYI0O HE PACIIUPEHHYIO aJpecaluio

COOTBCTCTBYIOIIYHO 3HAYCHHUIO 210 (3Ha‘IeHI/I}I YKa3aHbl B HCCHTHHHOﬁ CHCTCMC

CUHUCIICHHS).

3apanue 7.

3anucarh TaOMUIy UCTUHHOCTH, BKJIIOYAsl IPOMEKYTOUHBIE COCTOSIHUSI TPAH3UCTOPHBIX

KJIIOYEH (JIOTUKA TOJIOKUTEIbHAS), Ha3BaHUE (DYHKITUH.

T=I ] ”{2; T,
'Q D &
P = 4.7 kOm
3apanue 8.

Cxema Ha puc. paboraer ¢ ommnbkamu.

[[udposas cxema, paboraiolias ¢ OLHOKAMH.

Tabnuua pesyibTaToB TECTUPOBAHHA (NMPOTOKOA M3MEPEHMIH)
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3aganue 9.
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CocraBbre Tabmuly HCTUHHOCTH /ST CXEMBI pUC.




3amava mpeacTaBiseT co0o0i 3aKOHUEHHOE B (DYHKIIMOHAIBHOM OTHOIIEHUHU yCTPOUCTBO,
(GYHKIHIO KOTOPOTO HEOOXOAWMO OIpPEISNIUTh B MPOIECCE PEIIeHUs MyTeM aHalu3a

pa6OTBI CXEMBI. Pemenue 3aJa4n npeamnojraract HC TOJIBKO OIpCACIICHUC

(YHKIIMOHAIBHOTO HA3HAYEHUS BCEH

RG RG

CX€Mbl, HO M KaXXA0ro €€ BHCIHIHCTO

P ESEER=Ye)
&

N EE=Ye)
)

2
3
Bxoja u Bbixona. (datasheet Ha :
1

MHUKpPOCXEMY BBIIAETCS)
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3aganue 10.

3amavya mpeacTaBisieT CcOOOH 3aKOHYEHHOE B (YHKIIMOHAIBHOM OTHOIICHHUH
YCTPOUCTBO, (DYHKIIUIO KOTOPOTO HEOOXOUMO OMPEEIUTh B MPOLIECCE PEIICHUS MyTeM
aHamm3a paboTel cxembl. PemieHue 3amadd TpenrnosiaraeT HE TOJBKO OIpe/IeTICHHE
(GYHKIIMOHAIEHOTO HA3HAYCHUS BCEW CXEMBI, HO ¥ K&)KIOTO €€ BHEIITHETO BXO/Ia ¥ BBIXO/1A.
(datasheet Ha MUKpOCXEMBI BBITAETCS)
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IlepeyeHb BONPOCOB U NPAKTHYECKUX 3aaHMIi, BBIHOCMMBIX HA 9K3aMeH 110

JAUCHHUIIIMHE TJIdA HpOMe)KyTO'lHOi;I aTTecTanuy B 8-m ceMecTpe

buner coctouT M3 ABYX TEOPETHYECKHMX BOIPOCOB M OIHOTO MPAKTHYECKOTO 3agaHus (Ipu
BBITTOJIHEHUH TIPAKTHYECKOTO 33/IaHUs CTYACHTY MOXKHO TIOJIb30BaTHCSl CBOMMHU HapaOOTKaMH 1O
1abopaTopHBIM paboTam):

= 0 *©® N

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

OcHoBsl 11U poBoii 00padotku curnanos: AUX n ®UX, nudpossie GUILTPHI.

Mertoapl pexkypcuBHOM peanuzanun KUX dunbTpos.

[Ipsimoit ananoroBeiii cuHTe3 (DAS) M KOCBEHHBI CHHTE3 4YacTOThl Ha OCHOBE (pa30BOM
aBronozactpoiiku (PLL). Ctpykrypst DAS u PLL.

OcCHOBHBIE KOMIIOHEHTBI M IIpUMEPHAs CTPYKTypHas CX€Ma IIHPOKOIIOJIOCHOTO
nepectpanBaemoro CBY reneparopa qo 1000 T .

OCHOBHBIE XapaKTEPUCTUKHA M CXeMbI mocTtpoeHus: cmecuteneit CBY, mpobiembl cuHTE3a,
IIPUMEpPBI IPUMEHEHUS B PAAMOTEXHHUKE.

MareMaTHueckue METO/1bl MHTEPIOJISLHS BEBIOOPOK MOJIMHOMOM DpMUTA.

MaremaTnueckue MEeTo bl HHTEPIOIALUS BBIOOPOK KyOMUECKUM CIUTaiHOM.
MaremaTiueckne MeTo bl SKCTPONAIAIUN PYHKIIMHU MeTo1oM bépra.

HudpoananoroBoe mpeodpa3oBaHue U MPeoOPaA30BATEIH.

. AnanoroBo 1udpoBoe npeoOpa3oBanue U npeodpazoBaTenu. [lpuBeaure kiaccupukauio

AIII 1 onumuTe KX OCOOCHHOCTH.

ApXxuTeKTypa MHUKpoIpoleccopHoii cucteMbl. OcoOeHHocTu ['apBapackoil apXUTEKTYphI
OBM, u apxutektypsl DBM ®on Helimana. OcHoBubie uepThl CISC u RISC xoHnenmuu.
Oransl  pa3pabotku mnpukiagHoro IIO  ycTpoHCTB Ha OCHOBE OIHOKPHCTAIbHBIX
MHUKPOKOHTPOJJIEPOB.

Muxponpoueccopsl, kKiaccupukanus nporeccopoB. [IoHATHE apXUTEKTypbl U CTPYKTYpHI.

BapuanTts! apxutektypbl. KonBeliepHOe BBINOTHEHHE KOMaHI.

OcobenHoctH APXUTEKTYPBI MHKPOKOHTPOJIEPOB. [TonynsipHbie ceMmeicTBa
MUKPOKOHTPOJLIIEPOB.

[IpepbiBaHus MHUKPOKOHTpOJIEpa W Ui 4ero mnpuMeHstorcs. OCHOBHBIE HCTOYHHKH
npepeiBanuii. OdepenHOCTh 00pabOTKM MpEephIBaHUN TPU BO3SHUKHOBEHHHM HECKOJIBKUX
MpEpPHIBAHUIN OJTHOBPEMEHHO

OYHKIMOHATBHOE HA3HAYCHUE TAWMEpPOB/CUCTUYMKOB MHUKPOKOHTpoiuiepa. CrocoOs
W3MEHEHUS YaCTOTHI TIEPETIOIHEHUS TaiiMep/CYETUNKOB.

OcHoBHBIE YacTU CTPYKTYpbl Monyins npuemo-niepenatanka UART u ux (yHKIHOHAIbHBIE
HazHayeHus. DopMar Kajapa UM aIropuT™M IpU MpUeMe/nepenadyn JaHHBIX N0 HHTepdeiicy
UART.

Oco0ble OoTIIMUMA TpU HAMUMCaHMM MHKpormporpaMM B cpene Keil pvision wmexmy
6ubmuorekamu StdPeriph u CMSIS.

brok cxema moakitoueHHsl YCTPOUCTB BBOJIa/BhIBOJIa B MUKpOKOHTpoJuiepax STM32F4xx u
croco0 (hopMupOBaHMS TAKTOBBIX YACTOT IIMHHBIX NpeodpaszoBateneii APB1 u APB2.

Texnonorus DMA (npsiMOro 1ocTyma K naMsTH), €€ IpenMyIlecTBa U HEJOCTATKH.



21. OcoOeHHOCTH S3BIKOB onMcaHus ammaparypsl Tumna Verilog mmm VHDL. Cmbicn npuMeHeHHS
KOHe4HbIX aBTomMaToB. CtpykTypa VHDL-0onucanus.

22. Knaccudukauus [IJIMC no apXuTekType M YPOBHIO HMHTErpalyd, OJHOPOAHOCTH, THUILY
KOH(UIypalOHHbIX SYEEK MaMATH.

23. O6mas cTpyKTypa nporpaMMUpyeMoi Jorudeckoi siueitku Mmukpocxem FPGA. YcrpoiictBo
TaOJIUI] COOTBETCTBEHHOCTH.

24. Apxutektypa FPGA (IUIMC cemeiictBo Cyclone 1V): CRAM, noruueckas eMKOCTb,
00606meHHas cTpykrypa Jorudeckoro anementa [IJIMC (ycrpoiicteo LUT).

25. Opranusanus IporpaMMUpyeMBbIX MexxcoeAMHeHn B Mukpocxemax FPGA.

26. [IporpamMMHbIe U anmapaTHble COCOOBI PeaTH3aluy BEIYUCIUTEIbHBIX aITOPUTMOB.

27. CuctemMbl Ha KpUCTajule: OCHOBHBbIE MOHATHA, Kiaccudukamus. Tpebosanus k IJINC,
UCTOJB3YEMBIX JJI MOCTpOeHMs cucteM Ha kpucramie. Hard m soft- snpa. Konnenuwms
npumeHnenus [P sanep.

28. CucremMbl aBTOMaTH3UPOBAHHOTO MPOEeKTUpOBaHus 1(PpoBbIX ycTpoiicTB Ha IIJIMC. Coctas
Y Ha3HayeHHe nporpaMMHbIX KoMoHeHT. Ocobennoctu CAIIP Quartus II pupmsr Altera.

29. OcHOBHBIEC UEH CUHTE3aTOPOB YaCTOTHI C MPAMBIM HPPoBbIM cuHTE30M (DDS). CTpyKTypa

DDS. Pacuet HeoOxoquMoi pa3psiIHOCTH NMapaljiesbHbIX peructpos B DDS.

3aganmue 1.

CoznaTh B MHTETPUPOBAHHOW cpene pazpadbotku Keil pVision mpoekrt, B KOTOPOM OPTaHW30BaH
KoJ Juis ompezeneHus u BbiBoaa pesynabtata mo UART c otoOGpaxkenuem B tepmunane 1K
3HaYeHus HampspkeHus ¢ aAByxX BxozoB ALl STM32F406. Tak sxe oToOpaxarb pazHHUILY
HanpsHKEHUH.

3aganmue 2.

Co3nath B MHTETrpUpOBaHHOU cpene pa3paborku Keil pVision mpoekTt, B KOTOpOM OpraHM30BaH
KOJI JIJIsl OTIpeiesICHHs U BbIBo/A pe3ynbrara mo Ethernet ¢ oroOpaxkenuem B web unTepderice
3HaYeHus HampspkeHus ¢ aAByX BxozoB ALl STM32F406. Tak sxe oToOpaxarb pazHHUILY
HanpsHKEHUH.

3ananme 3.

Co3mate B wuHTerpupoBaHHoW cpene paspaborku Keil pVision npoexr mans STM32F406
MHUKPOKOHTpOJUIEpa. BBICTaBMB 4acTOTy TaKTUpOBaHUS Iepudepur MHUKPOKOHTPOJUIEpA
FSYSCLK pasnyto 32 MI'n, nosmyunts Ha Bbixoge ALIIT cuHyconnanpHblil CUTHAT aMILIUTYI0U
0,7 BonsT m wactoTou B 1 KI'mI.

3ananue 4.

CocrtaButh nporpammy ansi STM32F406 mukpokontposiepa B cpene Keil pvision, xortopas
Oyner u3 tepmuHaina [1K ynpaBmsTe cocTosiHUSIMU 4-X CBETOAMOIOB Pa3HBIX 1IBETOB. Ha skpane
OBM Heo0xoauMo O0TOOpakaTh CJIOBO COOTBETCTBYIOIIEE HANPABICHUIO JBUKECHUS «IIO
YacOBOI» WIN «IIPOTUB YaCOBOW» IPU HAXATUU HAa KHOMKY L CBETOAMOIBI AOJKHBI MUTasl 1O
odepenu NOJKHBI «KPYTUTBCS» IPOTUB YaCOBOM CTPEJIKH, a IIPU HaKaThuu Ha R — 1o yacoBou.
CKOpOCTh UBMEHEHUSI CBEUEHUSI OT CBETOJIMO/IA J]a CBETOIMO/Ia JOJKHA paBHATHCS 350 Mc.

3ananme S.
Co3mate B wuHTerpupoBaHHoW cpene paspaborku Keil pVision npoexr mans STM32F406
MHKpPOKOHTpOJIepa. BBICTaBMB 4acTOTy TaKTHpOBaHUS Tepupepur MHKPOKOHTpOJIIepa



FSYSCLK pasnyto 48 MI', nonyuuts Ha Beixoge ALII aMminTyiHO-MO Ty IMPOBAHHBIN CUTHAI
ammumutyaoi 0,9 BonsT M uyactoroit B 2 kl'1. YacToTa cCMHycOMAanbHBIA orubaromieil Ha JBa
MOPsI/IKa MEHBIIE HECYILEH.

3amanue 6.
Co3ngate B uHTerpupoBaHHoW cpene paspaborku Keil pVision npoexr ans STM32F406

MHUKPOKOHTpoOJUIepa. 3adanue cmyoenmy: Hanucats MUKpPOIIpOrpamMMy JUIst MUKPOKOHTPOJIIEpA €
ynpasienuem no Web-untepdeiicy, ynpapmustonryo aAsyMsi PIN-quoaHbpIME TepeximtoyaTensMu
CBUY, ¢ KOHTpOJIEM TEKYIIEro COCTOSTHM. Tak Kak cTouMocTh nepekitouateneit CBY (k mpumepy
PE7116) BbIicOKa, MO3TOMY, CUMTaTh, YTO BBIBOABI yrpaBieHus nepekitouateneit (E1 u E2)
COEJIMHEHBI C BBIBOAAMHM MUKPOKOHTpPOJIEpA, K KOTOPBIM MOACOeAuHEHbI cBeToanoas! R,G,B,0.
[Ipu sTOM, K MEpBOMY MEPEKIIIOYATENIO MOJICOEINHEHBI BbIBOJBI 111 R u B cBeTonmonos, ko
BTOpOMY nepekmouaTento — G u O. BeiOpate 111 0TOOpakeHUsI akTUBHOT'O COCTOSIHUS — IMOJT B
CBETSILEMCS COCTOSIHUM; TIPH 3TOM JUO/IbI TOJKHBI 0TOOpakaTh COCTOSIHUE KOMMyTatuu J1-J2, u
J1-J3. Ha Web crpanune nomkHa OBITb BO3MOXHOCTh HE3aBUCHMOIO WHTEPAKTUBHOIO
ynpasieHus: kaxapiM CBY mepekiouaTesnieM M MHIAMKALUS TEKYILLIETO COCTOSHUS KaXXAOro U3
MEepPEKITI0YaTENCH.

3amanue 7.

Co3mate B uHTerpupoBaHHoOW cpene paspaborku Keil pVision npoexr ans STM32F406
MuKkpokoHTposuiepa. Ha Beixome ALl momyuuTs curHanm ¢GoOpMbl M aMIUTUTYIBI YKa3aHHON
IpernoaBaTeseM BApUaTUBHO B MOMEHT IOJTyYEHHs 3a/IaHHs.

3aganue 8.

Co3mate B wuHTEerpupoBaHHOW cpene paspaborku Keil pVision mpoekr mans STM32F406
MHUKPOKOHTpPOJIJIEpA. 3aaHue: yrpasisaTh uepe3 Web-uHTepdeiic THTEHCUBHOCTBIO CBEUCHHUS 4-
X CBETOAMOIOB.

3aganme 9.

Co3nath B MHTErpUPOBAaHHOHN cpene pa3padotku Keil pVision mpoekT, B KOTOPOM OpraHU30BaH
KOJ Ul OIpEAENeHUs BbIBOJA HampshkeHus Ha Beixone LIAII paBHOro pesynbraTy pasHOCTH
HanpspkeHud Ha Bxoje n1syx ALITL.

Kpurepun oueHuBaHus pe3yJbTATOB 00y4YeHUs

Onenka Kpurtepuu oneHuBaHus M0 3K3aMeHY

OLIEHKY «OTJIMYHO» 3aCIIy’KMBa€T CTYIEHT, OCBOMBILMUI 3HaHMS,
YMEHHUS, KOMIICTCHIIMM W TEOPETHYECKH MaTepuan 0e3 MpoOeros;
BBINOJIHUBIINN BCE 3aJaHUs, MPEIyCMOTPEHHbIE YYEOHBIM IUIAHOM Ha
BBICOKOM KaueCTBEHHOM YPOBHE; MPAKTHYECKHE HaBbIKU
npo¢eCCHOHATIBLHOIO MPUMEHEHUSI OCBOCHHBIX 3HAHUH C(OPMHPOBAHBI.

Bricoknii
OBCHD OOHapyXHUBIIEMY BCECTOPOHHEE CHCTEMAaTHYCCKOE 3HAHHWE Y4eOHO-
zlcl))TJ'II/I‘IHO) MPOrPaMMHOT0 MaTepuana, yMEeHUue CBOOOJIHO BHIMOIHATH MPAKTHUECKHE

3a1aHKs], OCBOMBLIEMY OCHOBHYIO JINT€paTypy M 3HAKOMOMY C
JOIIOJIHUTEIBHOM  JINTEPAaTypOH, PEKOMEHJOBAaHHOMW  IPOrpPaMMOM.
BrIcTaBisieTcs cTyieHTaM, yCBOMBIIMM B3aMMOCBSI3b OCHOBHBIX IIOHATHI
JUCHMIUIMHBL B WX 3HAYeHMH i npuoOperaemMoit mpodeccun,
IPOSIBUBILIEMY TBOPUYECKHE CHOCOOHOCTH B NMOHMMAHUHU, W3JI0KEHUU U
UCIIOJIb30BaHUM yUeOHO-IPOrpaMMHOI0 MaTepuaa




OIICHKY «Xopouio» 3aCJIyKUBacCT CTYACHT, MPAKTUYCCKU

Cpenumii HOJHOCTBIO OCBOMBILNIM 3HAHUS, YMEHUS, KOMIIETCHIIUU U TEOPETUYECKHM
YPOBEHB «4» MaTepual, y4eOHbIE 3a/JaHusi HE OLEHEHBl MAaKCHMAaJIbHBIM YHUCIOM
(xopor0) 6amioB. OOHapyXMBLIEMY IIOJIHO€ 3HaHME Y4eOHO-IPOTrPaMMHOTO

MaTepuana, YCIEIIHO BBIIOJHUBIIEMY IPEAYCMOTPEHHBIE MPOrPaMMON
3aJ1a4i, YCBOMBIIEMY OCHOBHYIO PEKOMEHIOBAHHYIO JIUTEPATYPY.
OIICHKY «YIOBJICTBOPUTEIIBHOY 3aCIY)KHUBACT CTYACHT, YACTHIHO C
npoOeraMy OCBOUBIINMA 3HAHHS, YMEHHS, KOMIIETCHLIMU U TEOPETUYECKHIMA
MaTtepua, 4acTh YUYEeOHBIX 3aJlaHui MO0 HE BBIMOJHUI JI0 KOHIA, JTU0O

IToporoBsiii OHHU OLIEHEHbI YUCIOM OaJuIOB OJM3KUM K MUHUMAJIbHOMY, HEKOTOpHIE
YPOBEHb «3» NpaKkTUYEeCKHe HaBBIKM He cdopmupoBaHbl. OOHApYKWBIIEMY 3HAHHE
(YZOBJIETBOPUTENl | OCHOBHOTO Y4eOHO-IIPOrpaMMHOI0 MaTepuana B 00bemMe, He00X0IMMOM
BHO) JUIA  JanbHedmed y4ueObl W mpeacrosimedl paboTel 1Mo mpodeccuu,

CIPABISAIOIIEMYCSI C  BBINIOJHEHUEM  3aJaHU, MPETyCMOTPEHHBIX
MPOTrPaMMOil. OO0amaromum HEOOXOAMMBIMU  3HAHHUSIMU, HO
JOMYCTUBIIMM HETOYHOCTH B OTBETE€ Ha HK3aMEHE W TPU BHITOJHEHHUH
SK3aMCHAIIMOHHBIX 3aJaHUMA.

MuHuMaIbHBIN OIICHKY «HEYJOBIIETBOPUTEIBHO» 3aClly’)KHBAaeT CTYyJIEHT, He
YPOBEHB «2) OCBOMBIIIMI 3HAHUS, YMEHUS, KOMIIETCHIIMN U TEOPETHUYCCKUN MaTepua,
(HeyOBIETBOPUT | yUeOHbIE 3aJaHUSi HE BBINOJHUJ, NPAKTHYECKHE HABBIKM  HE
€JIHHO) c(hopMUPOBAHBI.

Kpurtepun oneHuBaHus 1Mo 3a4eTy:

TecroBble 3amanus cocrouT u3 30—40 TeopeTHUECKHMX BOIIPOCOB MO TEMATHUECKUM
paznenaM paboueil mporpaMmbl yueOHOM AucUUIUIMHBL 4-r0 cemecTpa. B 50% Bcex Bompocos
KaXJIOT0 TecTa IpeAroiaraeTcsi BI0Op oHOTo U3 2-4-X BO3MOKHBIX 0TBeTOB. B 50% Bompocax
HEO0OXO0JMMO HaMucaTh MPaBUIIbHBIA OTBET CAMOCTOSTENBHO.

Cucrema OLIEHOK BBINOIHEHHSI KOHTPOJIBHOIO 3aUE€THOTO TECTUPOBAHUS:

— OTJIMYHO» — KOJIMYECTBO MPaBWIbHBIX 0TBETOB OT 90% 1o 100%;

— «XOpOILI0» — KOJIMYECTBO MPAaBUIBHBIX OTBETOB OT 75% 10 90%;

— «YJIOBJIETBOPUTEIBHO» — KOJIMYECTBO MPAaBUIBHBIX 0TBETOB OT 60% 10 75%.

— «HE YJIOBJIETBOPUTEIBHO» — KOJIMYECTBO MPAaBUIIbHBIX OTBETOB MeHEE 59%.

«3auTeHO0» BBICTABISIETCS OOYyYarOIIMMCS IMOJYYHMBIIEMY MO 3a4€THOMY TECTY OLIEHKH
«OTJIMYHO», «XOPOILO0» WM «yIOBIETBOPUTEIBHO)» - JOIMYCTUBLIMM MOIPEUIHOCTH B OTBETE HA
3ayeTe W NpPU BBIMOJHEHUU MPAKTUUYECKUX 33/JaHUN BBIHOCHUMBIX Ha 3a4eT, HO 00JaJaroliuM
HEOOXOMMBIMU 3HAHUSIMH M YMEHUSIMH JUJIsl UX YCTPAHEHHUs MPH KOPPEKTUPOBKE CO CTOPOHBI
npenoaaBaTes.

«He 3auyTeHo» BBICTaBIIETCS O00ydYaIOUIEMyCsl MOJYYHBIIEMY IO 3a4€THOMY TECTY
OLICHKY «HE YJOBJIETBOPUTEIBHO» — T.€. OOHAPYKUBILIEMY CYIIECTBEHHbIE MPOOEbl B 3HAHUSIX
OCHOBHOI'O IPOTrpaMMHOI0 MaTepuajia IO IUCUUIUIMHE, IOIMYCTUBLIEMY HPUHLIMIINAAIbHBIC
OIIMOKY B BBINIOJHEHUH MPEIyCMOTPEHHBIX MPOrpaMMOil MPaKkTHYECKUX 3aJaHUil (OTCYTCTBHE
3HAHMN 3HAYUTEIBHON YacTHU MPOTrPaMMHOI0 MaTepHalia; HENOHUMAaHUE OCHOBHOT'O COJIEp/KaHuUs
TEOPETUYECKOr0 MaTepuana,; HEyMEHHE NPUMEHATh TEOPETHYECKHUE 3HAHUS IPU PElICHUU
MPAKTUYECKUX 3a]a4; JOMYCTUBIIEMY MPUHIIUTHAIBHBIC OIIHOKH.

OueHouHble CcpeacTBa Il MHBAJIUAOB W JMI[ C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU
3JI0pPOBbSI BEIOMPAIOTCS C YICTOM UX WHANBUAYATBHBIX ICUXO()H3NISCKIX OCOOCHHOCTECH.

— IIpY HEOOXOMMOCTH UHBATUAAM U JIMIIaM C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU 37I0POBbS
MPEIOCTABIIACTCS JOTOJIHUTEIBHOE BPEMSI ISl MOJATOTOBKHU OTBETA HA SK3AMEHE;

— MPU MPOBEICHUU MPOLIETYPHI OIICHUBAHUS PE3yJIbTaTOB 00yUYEeHUS MHBAIHUIOB U JIUIL C
OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbS MPEYyCMATPUBAETCS UCIOIb30BAHUE TEXHUYECKUX
CPEIICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYAJIbHBIMUA OCOOCHHOCTSIMU;



— TIpY HEOOXOAUMOCTH ISt 00YUAIOMIUXCSI C OTPAaHHYEHHBIMHI BO3MOXKHOCTSIMHU 3/TOPOBbS
¥ HHBAIWAOB TMPOIEIypa OLEHUBAHUS pE3YyJbTATOB OOYYEHHS 10 JUCHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Mpouenypa oneHWBaHHS PE3yIbTaTOB OOYYCHUS WHBAJIUIOB U JIUIl C OIPaHUYCHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBBSI 110 JHCHUIUIMHE (MOJIYJIIO) TIPEIyCMAaTPUBAET IPEIOCTABICHHUE
uHpopmanuu B QopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHUSIM HUX 30POBbS M BOCIIPHATHS
UHPOpPMALINH:

JInst L ¢ HapyIIeHUSIMH 3PEHUS:

— B I1€9aTHOW (hopMe YBEIMICHHBIM HIPUPTOM,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JUist TUT ¢ HApyIICHUSIMH CITyXa:

— B mieuaTHoi (opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIIEHUSIME OTIOPHO-/IBUTATEIBLHOTO amiapara:

— B TieyaTHoOU hopme,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TIepedeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
00ydaromuxcs.

5. Ilepedyenn y4eOHOI JuTepaTypbl, HHGOPMALMOHHBIX PECYPCOB U TEXHOJIOT U

5.1. YueOHas iuTeparypa
1. HoBoxwiioB, O. I1. Diekrponnka u cxeMoTexHuKa B 2 4. Yacte 1 : yaeOHUK 1)1 BY30B /
O. I1. HooxwumnoB. — Mocksa : M3garensctBo FOpaiit, 2021. — 382 c¢. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-03513-1. — Tekcr : asekrponHnsiii // OOpa3oBaTenbHas
iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512849
2. Caxnes, A. M. Iludpossie ycTpoiicTBa 1 MUKPOTIPOIIECCOPHI : yueOHOE mocoOue aJis By30B /
A. M. CaxneB. — 2-e u3[l., nepepad. u mon. — Mocksa : U3parensctBo HOpaiirt, 2021. —
139 ¢. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-10883-5. — TekcT : 31€KTpOHHBIH //
O6pa3zoBarenpHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514342
3. bobpoBHuKoB, JI. 3. Dnexkrponuka B 2 4. Yactp 2 : yueOHUK A1 BY30B /
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275 ¢. — (Bswicmiee obpazoBanue). — ISBN 978-5-534-00112-9. — TekcT : 3MeKTPOHHBIH //
O6pazoBarenpHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/472289

4. Hapeimkue A K. Hudposslie ycTpoiicTBa 1 Mukporporeccopsl. M.: Akagemust, 2008, 318 c.

5. MukpomnporiieccopHas TEXHUKA B CUCTEMax CBs3U: TabopaTopHbiii npakTukyMm / A.C.
Jleuenko, K.C. Kopotkos, H.A. SIkoBenko, A.A. ba6enko. — KpacHonap: Kybanckuii roc. yH-T,
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nabopatopHubIit pakTukyM. / [Tnotumma MLIL., A.C. JleBuenko, H.A. flkoBenko, B.A. Hukutun/
Kpacunonap. Kyb6anckuii roc. yu-t, 2014. 112c. ISBN 978-5-8209-1015-9

7. LUudposas snekrponuka boiit, Kinayc M3narensctBo: Texnocdepa 471 ctp. 2007T.

8. Houkos FO. B. OcHoBbI Mukpornporeccopaoii rexuuku [Teker] : yuebnoe nocobue / 1O. B.
Hoguxkos, I1. K. CkopoGoratoB. — 3-e uzn., ucnp. — M. : UIaTepHeT-YHUBEpCUTET
Nndopmammonnsix Texnonoruii : BUHOM. Jlabopartopus 3Hanuii, 2006. - 357 c.



9. Oropoanukos, . H. MukpomnpolieccopHasi TeXHUKa: BBeIEHHE B cortex-m3 : yueOHOe
nocobue st By30B / U. H. Oroponnukos. — M. : U3natensctBo FOpaiit, 2018. — 116¢. — (Cepust
: Yausepcuretsl Poccun). — ISBN 978-5-534-02380-0. — Pexxum moctyma : www.biblio-
online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DADI10.

10. XaptoB B.f. Mukpomnporeccoprbie cucteMsl [ Teker] : yueOHOe mocodue st CTYJACHTOB
By30B / B. fI. XaptoB. - M. : Akanemus, 2010. - 351 c.

5.2. UHTepHET-pecypchl, B TOM YHCJE COBpeMeHHble NpodeccHOHANbHBbIE 0a3bl
JAHHBIX U HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI

JIEKTPOHHO-0n0noTeuHbie cuctemsl (IBC):

1. DBC «FOPAMT» https://urait.ru/

2. OBC «JIAHb» https://e.lanbook.com

Pecypchbl ¢BOGOIHOTO 10CTYNA:

1. DnektpoHHass WHPOPMAIIMOHHO-00pa3oBareibHas cpena MoayinbHOTO JIMHAMHYECKOTO
Oo0yuenus KyoI'Y — paznen «OCHOBBI CXEMOTEXHUKHU MPOTPAMMHUPYEMBIX YCTPOHCTBY
http://moodle.kubsu.ru

2. DnexrponHas 6ubmmoreka FOPAUT: www.biblio-online.ru

3. DnekrponHo-0mbmmoreuHas cucrema JIAHD: https://e.lanbook.com

4. Karanor marasuna Ywmn-Jlum u Buaeo 0030pbI MO KOMIIOHEHTHOH 0a3e Mpojaroleics B
MarasuHe, a TaKKe CIIPaBOYHBIC MaTepHaJIbl Ha MPOAaBaEMbIe KOMITOHEHTHI
https://www.chipdip.ru

5. Reference  manual  STM32F405/415, STM32F407/417,  STM32F427/437  and
STM32F429/439 advanced ARM®-based 32-bit MCUs STMicroelectronics [DIeKTpOHHBII
pecypc] :http://www.st.com/st-web-ui/static/active/en/resource/ technical/document/
reference_manual/ DM00031020.pdf?s_searchtype=keyword

6. DP83848C PHYTER® - Commercial Temperature Single Port 10/100 Mb/s Ethernet Physical
Layer Transceiver / National Semiconductor 15 September 2005// (Engl.). — URL:
http://www.gaw.ru/pdf/NS/Ethernet/ Phisical/DP83848C.pdf

7. LwIP TCP/IP stack demonstration for STM32F4x7 microcontrollers, July 2013 // (Engl) -
URL: http://www.st.com/content/ccc/resource/technical/ document/application_note
/£d/5d/64/ct/7¢/38/4¢/30/DM00036052.pdt/files/DM00036052.pdf/jcr:content/translations/en.D
M00036052.pdf

8. Verilog HDL na IIJIUC https://www.youtube.com/c/JackOv/videos

9. lIpororunmupoBanue ASIC na FPGA https://habr.com/ru/post/387653/

CoOcTBeHHBbIE YJIEKTPOHHBIE 00pa3oBaTe/ibHbIe U MH(POPMAIMOHHBIE PeCYPChI
KyoI'Y:
1. Cpena MomyJbHOTO AMHAMUYECKOTo o0yuenus http://moodle.kubsu.ru
2. baza y4eOHBIX MIIaHOB, y4€OHO-METOINYECKIX KOMIUIEKCOB, IyOIHMKAIUN 1
KoH(pepeHuuit http://mschool.kubsu.ru/
3. DnekTpoHHbIH apxuB qokymMeHToB KyOI'Y http://docspace.kubsu.ru/

Jnsa co3nanus v myOnMKaIMy KOHTEHTa M y4eOHbIX OOBEKTOB IMpernojaBaTesieM HCIOJIb3YyeTCs
ciy>x0a BUI€O TPAHCISALUN U MHCTPYMEHT JUIsl SJIEKTPOHHON KOMMYHHUKAIIMU U OOpaTHOM CBS3U
CO CTYJIEHTAMM U3 IEPEYHS BO3MOXHBIX K IPUMEHEHHIO Ha HAYaJIO0 COOTBETCTBYIOLIETO CEMECTPA.



6. MeTonnueckme ykazaHusi 1JIs1 00y4aroMXcsl 10 0CBOCHUIO AU CHMIIMHBI (MOAYJIsST)

Jlexuus siBisieTCsl OAHOM U3 POPM M3yUEHUS] TEOPETUUECKOT0 MaTepHralia Mo AUCLHUIIINHE.
B x0/1€ 1eKIIMOHHOT0 Kypca MPOBOAUTCS U3JI0KEHUE COBPEMEHHBIX HAYUHBIX IMOJX010B U TEOPHI.
B Terpagu ans  KOHCIEKTHpPOBAaHMS JIEKIUI HEOOXOJUMO MMETh MOJs, TIJe M0 XOAy
KOHCIIEKTUPOBAHUS JIETAI0TCsl HEOOXOUMBbIEC TIOMETKU. 3aIUCH TOJKHBI ObITh U30MPATETbHBIMU.
B KkoHCHIEKTE NIPUMEHSIOT COKPALIEHUE CIIOB, YTO YCKOPSET 3alUCh. BONpOCkl, BO3HUKAIOIIKE B
X0JI€ JIEKIINH, €CJIM HE 3aJjaHbl Cpa3y, PEKOMEH]IyEeTCs 3alKiChIBaTh HA MOJIAX U MOCIE OKOHYAHUS
JEKIMH OOpaTHTHCS 3a pa3bsiCHEHWEM K TpernoiaBarento. HeoOxoaumo akTWBHO paboTath c
KOHCIIEKTOM JIEKLIMM: TOCJI€ OKOHYAHMS JIEKIIMM PEKOMEHIYETCsl MepeyuTaThb CBOU 3aIHCH,
BHECTH ITOIIPABKH U TOTIOJHEHUS.

OpHMM U3 OCHOBHBIX BUJIOB JI€ATEIHHOCTH CTYJICHTA SIBISIETCS CAMOCTOATEIbHAs padoTa,
KOTOpasi BKJIIOYAET B ce0s1 M3yUeHHE JICKIIMOHHOTO MaTepualia, y4eOHUKOB M YY€OHBIX TOCOOHIA,
MOJIFOTOBKH K BHITIOJTHEHHIO 1a00paTOPHBIX paboT U 0(OPMIICHUIO TEXHUYECKUX OTYETOB IO HUM,
a TaK K€ MOJATOTOBKM K MPAKTUYECKUM 3aHATUSAM U3y4YEHHEM KpaTKOM Teopuu B 3aJladyHHMKaAX U
pEIIeHUH TOMAIIHUX 3aJaHuM.

MeTtoauka caMOCTOATENbHONW pabOThl MPEBAPUTEIBHO Pa3bIACHAETCS MPENOJAaBATENEM U
B TIOCJIEAYIONIEM MOXET YTOYHATHCA C YYETOM HMHIUBUAYaTbHBIX OCOOEHHOCTEH CTYICHTOB.
Bpems u mecTo camocToATEIbHONW pabOThl BHIOMPAIOTCS CTYJIEHTAaMH IO CBOEMY YCMOTPEHUIO
IUTAHUPOBAHKUE BPEMEHU Ha CAMOCTOATEIbHYIO padoTy, HEOOXOJUMOTO Ha U3y4YEeHHE HACTOSIIEH
JUCLUIIMHBL, CTYJEHTaM Jy4dlle BCETO OCYIIECTBISATH PAaBHOMEPHO Ha BECh CEMECTD,
MpeayCMaTpPUBasl IPU 3TOM PETYJIIPHOE MOBTOPEHUE MPOUIEHHOTO MaTepuania.

CamocrosTenpHyI0 padoTy Ha/l TUCIMIUTHHON CIIEAyeT HAYMHATh C M3YYCHHUS IPOTPaMMBI,
KOTOpasi COJEP>KUT OCHOBHBbIC TpeOOBaHMS K 3HAHHUSIM, YMEHHSM M HaBbIKaM OOydaeMbIX.
O0s13aTeNbHO cie1yeT BCHOMHUTD PEKOMEHAAINHY NTPEN01aBaTelsl, JaHHbIE B X0/I€ yCTAaHOBOUYHBIX
3aHATUN. 3aTeM cleAyeT NPUCTYNaThb K U3YUYEHHUIO OTAEJbHBIX pa3/IesioB U TEM B MOpPAIKE,
IIPENYCMOTPEHHOM IIPOTPAMMOM.

[lonyunB mpencraBieHre 00 OCHOBHOM COJEp)KaHUU pasfena, TeMbl, HeoOX0IuMOo
U3yYUTh MaTepual Mo TeMe, U3JIOKEHHbIM B yueOHMKe. llerecooOpa3HO cOCTaBUTH KpaTKHUi
KOHCIEKT WJIM CXEMY, OTOOpa)karollyt0 CMBICT U CBA3M OCHOBHBIX MOHSTHUN JAHHOTO pasjeia u
BKJIIOYCHHBIX B HEro TeM (wiM Oojiee NPOAYKTHBHO — JOIMOJHUTH KOHCHEKT JICKIIUH).
OO0s3aTeNnbHO CleAyeT 3alKChbiBaTh BO3HUKIIKE BOIMPOCHI, HA KOTOpPbIE HE YAalOoCh OTBETUTH
CaMOCTOSITEIILHO.

Heo0xo1muMo n3y4uTh CIUCOK PEKOMEHI0BAaHHOM JTUTEpaTyphl U yOSIUTHCS B €€ HATMYUH
B JIMYHOM TOJIb30BAHUU WM B MOAPa3ACICHUAX OMOIMOTEKH B OyMa)kKHOM HIIM 3JIEKTPOHHOM
Buje. Bcio ocHOBHYIO yueOHYIO JTUTEpaTypy *KeJlaTelbHO U3ydaTh C COCTAaBJICHHEM KOHCIIEKTa.
UreHue nurTepaTtyphl, HE COIPOBOKIAEMOE KOHCIIEKTUPOBAHUEM, MAJIO PE3yJbTaTUBHO. llens
HaIMCaHMs KOHCIIEKTa M0 AUCHUILTUHE — c(hOpMHUPOBATH HABBIKH MO MOUCKY, OTOOPY, aHAIU3Y U
dbopMyIHpPOBaHUIO YY4EOHOTO MaTepraia. DTH HaBBIKUA 00sI3aTENIbHBI TS JTFOOOTO CHEIUAIINCTA C
BBICIIMM O0pa30BaHHEM HE3aBUCHUMO OT BBIOpAHHOTO HampabiieHus. Hamucanue KoHcCHekTa
JIOJKHO OBITh TBOPYECKUM — HY>KHO HE IEPENUCHIBATH TEKCT U3 UCTOYHUKOB, HO MBITAThCS KPATKO
u3JlaraTh CBOMMHM CJIOBaMU COJAEP’KaHHUE OTBETA, IIPH 3TOM MAKCHUMAJIBHO €r0 CTPYKTYypHpYys H
UCTIONIb3YSl CUMBOJIBI M YCJIOBHBIE 0003Ha4YeHus (B 3TOM Bam moMoryT BOmpockl BBIHOCUMBIE Ha
3a4eTHOE TEeCTHpOBaHME M dSk3ameH). KomupoBaHue W 3ayuyMBaHHE HEOCMBICIEHHOIO TEKCTa
TPYAOEMKO U 10 OOJIBIIOMY CUETY HE UMEET MO3HaBaTeNIbHOW M MpaKTHYeCKoW IeHHoCTH. [Ipu
paboTe HaJ KOHCIEKTOM O0O0s3aTEIbHO BBISABISIIOTCS W OTMEYAIOTCS  TPYIHBIE  JUIS
CaMOCTOSITEIIbHOTO U3yUEHHSI BOTIPOCHI, C KOTOPBIMH YMECTHO OOPaTHTHCS K MPETIOAaBATENI0 IPU
MOCEIICHUH 3aHATUNA U KOHCYJIbTAIUH, JIMOO B MHAUBUIyTBHOM nopsiake. [Ipu urennn yueOHoM
U HAy4YHOM JHUTEpaTypbl HEOOXOAMMO BCET/a CIEAUTH 33 TOYHBIM M IOJIHBIM MOHHMaHHEM
3HAYEHUsI TEPMUHOB U COJIEpKaHUs MOHATHM, UCIIOJIb3YEMBIX B TeKCTe. Beerna cinenyer yTouHsATh
3HA4YEeHHUS IO CJIOBAPSM HITM SHIUKIONEUAM, IPH HEOOXO0AUMOCTH 3aIHChIBATb.



K mnpaktuueckuM 3aHATHAM HEOOXOAMMO TOTOBHUTCS IpEABAPUTENBHOI, O Hayania
3aHATUSA. HeoOXonumMo O3HAKOMHMTCA € KpaTKOM Teopued 1O BHIEO MaTepHajiam
IIPENOCTABIAEMBIM B OHJIAMH JOCTYII IO COOTBETCTBYIOIIEH TeMe. BXoae MOATrOTOBKH, TAK e
CJIelyeT BECTH KOHCIIEKTUPOBAaHUE, @ BO3HUKIINE BOIPOCHI 331aTh BEAYIIEMY NIPENOJaBaTENO B
Hayajie MPaKTUYECKOT0 3aHATHS WK B KOHCYJIbTAllMOHHON (hopme.

K nabopatopHbiM paboTam cieqyeT HOArOTOBUTHCS MPEeABAPUTEIBHO, O3HAKOMUBIINCH C
KpaTKoil HO creuupuyeckol Teopuell pa3MEUIeHHOW B COOTBETCTBYIOLIEH METOAUYKE.
PexoMeHyeTcss 03HAKOMUTBHCA 3apaHee U ¢ METOAMYECKMMH PEKOMEHJALUAMU 10 ITPOBEIEHUIO
COOTBETCTBYIOIIECH JIabopaTOpHOW pPabOTBl, ©W B ClIydae HEOOXOJAUMOCTH IPOBECTH
IIPEBapUTEIbHbIE PACUETHI MU MOATOTOBUTH IPOIPAMMHYIO OCHOBY.

HenocpenctBeHHass  moAroroBka K 3a4eTy  OCYILIECTBISIETCA IO BOIPOCAM,
IpeCTaBICHHBIM B JAHHOM yueOHOI mporpaMme JUCHUIUIMHBI [0 Ja00paTOPHBIM paboTaM.

B ocBoeHnu nucHUIUIMHBI MHBAJUAAMH U JIMLIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMH
310pOBbsl 0OJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyalibHas ydeOHas paboTa (KOHCYJIbTALUM) —
JIOTIOJIHUTEIBHOE Pa3bsICHEHUE yUeOHOr0 MaTepHara.

WnpuBuayanbHble KOHCYJbTALMU IO MPEIMETy SBIAIOTCA BaXHBIM  (DaKTOPOM,
CIOCOOCTBYIOIIMM MHJMBUYaIU3allui O0yUYEHHUs] U YCTAaHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IpernojaBaTesieM U OOy4yarollMMCs HMHBAJIUAOM WM JIMLIOM C OTrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBBbSI.

7. MaTrepuaibHO-TeXHUYEeCKOe ol0ecredeHne 1o JUCHUuIInHe (MOAYJI10)

HaumenoBanue IlepeueHb TUIEH3MOHHOTO
Ne CIIeLMaTIbHBIX OcramernocTs CHCTHATLHAIX IPOrPaMMHOT0 obecreyeH s
. MOMEILEeHN I
IIOMCIUICHUHN
1. VYuebuble aymutopuu | JlekuuoHHas aymutopus, | 1. OmepamuonHas cucrema Microsoft
JULst NPOBEJICHUS | OCHAIlleHHAss  Npe3eHTannoHHOH | cemeiictBa Windows (8/10), B pamkax
3aHSATHH JIEKMOHHOTO | TEXHUKOW  (IPOEKTOp,  9KpaH, | MPOrpaMMbl  KOMITaHHH Microsoft
THNa KOMIIBIOTEP/HOYTOYK) u | “Enrollment for Education Solutions”
COOTBETCTBYIOIIMM HPOTPAMMHBIM | JUII ~ KOMIIBIOTEPOB U CEpBEpPOB
obecrieyeHIEM (IfT0) st | Kybarckoro rOCyapCTBEHHOTO
BOCIIPOM3BEICHUS (aiinoB | yHHBEpCHUTETA U €T0 (DIIIHAIIOB.
dopmara jpg u avi. JlocTaTOUHBIM
KOJIMYECTBOM IOCAJOYHBIX MECT:
Ne 209C, Ne 315C, Ne201
2. YyeOHple ayauTopuH | Aynutopus ocHameHHas | 1. OmepammonHas cuctemMa Microsoft
JUTST MPOBEACHUS | MEJIOBBIMH WM  MapKepHbiMH | cemerictBa Windows (8/10), B pamkax
3aHSTHH CEMHHApPCKOTO | JOCKaMH, OCHAILlEHHAasl | IPOrPaMMBI KOMITaHUHU Microsoft
TUIIA, TPYNNOBBIX W | IPE3CHTALMOHHOMN texHukoit | “Enrollment for Education Solutions”
WHIUBHUYaIbHbIX (npoekrop, JKpaH, | I KOMIIBIOTEPOB u CEpPBEPOB
KOHCYJIbTAIH, KOMIIBIOTEP/HOYTOYK) n | Kybanckoro rOCYAapCTBEHHOTI'O
TEKYIIEro KOHTPOJIS W | COOTBETCTBYIOIIMM IIPOTPaMMHBIM | YHHBEPCHTETA M €ro (hriimaos.
IIPOMEKYTOUHOU obecrnieueHrEM (I10) s | 2. IIporpammusii nmaker WinAVR s
aTTecTalln BOCIIPOH3BEICHUS GhaiiIoB | ONEpalMOHHBIX ~ CHUCTEM  CeMelcTBa
¢dopmara jpg m avi, mocrarounsiM | Windows, BKiIrogarommii B cebs Kpocc-
KOJIMYECTBOM ITOCAJIOYHBIX MECT CO | KOMITWIISITOP K HHCTPYMEHTHI pa3paboTKh
CTOJIAMU: Ne209C, No205aC, | anss MUKpOKOHTpoJuiepoB cepuii AVR
Ne315C, Ne211C ¢dbupmbt Atmel. WinAVR u Bce Bxomsmue
B HETO MPOTrpaMMbI ABJIAIOTCA OTKPBITHIM
MPOrPaMMHBIM obecrnicueHHEM,
BBINyIIEeHHBIM oA juneH3ueit GNU, Ho
pacIpoCTpaHsIoTCs B
CKOMITHIINPOBAaHHOM BUJIE
https://sourceforge.net/projects/winavr/fil
es/.
3. IIporpaMMHBIH TAKET IIOJ JUIEH3UEH
GNU Quartus II wm light s
OINICPAlMOHHBIX  CHUCTEM  CceMeHCTBa




Windows, BkiItouaromuii B ce0st Kpocc-
KOMITWJISITOP U MHCTPYMEHTBI pa3paboTKu
st FPGA.

3. Y4eOHBIE ayAUTOPHH
ISt MPOBEICHUSI
71ab0paTopHBIX
3aHATUH (paboT)

JlaGoparopusi, YKOMIUIEKTOBaHHAS
CIICIMATM3UPOBAHHON MEOCIbI0 U

TEXHUYCCKUMU cpeacrBaMu
oOyuenust. [lpoBenenue 3aHITUN
nmabopaTopHOTo MPaKTUKyMa
YaCTHYHO IPEyCMOTPEHO B
«raboparopun udpoBoi u
aHayoroBoil Texuukm» Ne327C Ha
mab0paTOPHBIX CTeHJIaX
«DNEeKTPOHHBIE TIpUOOPEI»,
BBIITYCKaeMBIX CaHKT-

[TetepOyprckum I'ocymapcTBeHHBIM
YHuBepcureToMm
TenekoMMyHHKaIMA ~ ¥M.  TIPod.
M.A. bonu-bpyesnua. Bropas
MIOJIOBMHA J1a0OpaTOPHBIX  paboT
IIPOBOANUTCS B  «KOMITBIOTEPHOM
KJlacce CIELHaIbHBIX JIUCIUTUIIH
(aymuropus 205c¢) (c
ucnonszoBanneM  MIKROE-456,
BIGAVR6 Development System,
[MonHodyHKIMOHATBHAS
OTJIafO4Hasl Ijara Uil W3y4YeHUs
MK Atmel AVR) c
ucnoib3oanueM [1K

1. Omepamnuonnas cuctema Microsoft
cemeiictea Windows (8/10), B pamkax
MPOrpamMMbl KOMITAaHUHU Microsoft
“Enrollment for Education Solutions”
JUIl ~ KOMIIBIOTEPOB U CEpBEpOB
Ky6anckoro rOCYAapCTBEHHOTI'O
YHHUBEPCUTETA U €r0 (PHIHAIOB.

2. Tlporpamwmusrii maker Keil MDK-
ARM-CM-ED - 10user TUTS
ONEpPAI[MOHHBIX ~ CHUCTEM  CeMeWCTBa
Windows, BkItouaromuii B ce0st Kpocc-
KOMITWJISITOP X MHCTPYMEHTBI pa3paboTKu
JUISL MUKPOKOHTPOJUIEPOB cepui
STMFxxx ¢ sapom Cortex-Mx.

3. IlporpamMMHBIN MAKeT MO JUIEH3UEH
GNU Quartus I wm light s
ONEPAIlMOHHBIX ~ CHUCTEM  CeMeWCTBa
Windows, Bkirouaromuii B ce0st Kpocc-
KOMITUIISITOP U MHCTPYMEHTBI pa3paboTKu
s FPGA.

4. Tlporpammusrii maker WinAVR mis
ONEpPAaIMOHHBIX ~ CHUCTEM  CeMelCTBa
Windows, BkiItouaromuii B ce0st Kpocc-
KOMITWJISITOP X MHCTPYMEHTBI pa3paboTKu
JUIsT MHKPOKOHTposuiepoB cepuit AVR
¢upmbl Atmel. WinA VR u Bce Bxozsmiue
B HETO MPOTrpaMMbI ABJIAIOTCA OTKPBITHIM

IPOTrPaMMHBIM obecriedeHeM,
BBINyIIEeHHbIM oA auneHzueit GNU, Ho
PacIpoCTpaHsIOTCs B
CKOMITHJIIPOBAHHOM BUJIE

https://sourceforge.net/projects/winavr/fil
es/.

Jliist

CaMOCTOSITEIIbHOM

paboThI

00y4Jaromuxcs

npeaAyCMOTPCHBI IIOMCIICHMA,

YKOMIIJIEKTOBAHHBIE CIIEIIUATU3UPOBAHHON MeOEebl0, OCHAIIICHHBIE KOMITBIOTEPHONU TEXHUKOM C
BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTu «HTepHEeT» U oOecreueHrneM 0CTyna B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENBHYIO CPETy YHUBEPCUTETA.

HauMmeHoBaHue moMeleHNH
JIJISL CAMOCTOSITENTLHOM PaboThI

OcCHaIeHHOCTh TOMEIIEHUH IS CAaMOCTOSTEIFHON paOOThl 00YJIarOIUXCs

oOyyaronuxcst (YMTAIBHBIA 3aI1
HayuHoii 6ubanorexn)

o0yyaroumxcs
ITomerenne g | MeGenb: yueOnas mebens
CaMOCTOSITEILHOM pabothl | KoMIutekT criernanin3npoBaHHON MeOeIn: KOMITBIOTEPHBIE CTOJIBI

O6opynoBaHue:  KOMITBIOTEpHAs

TCXHHKaA C MNOJKJIIFOUCHHUEM K

MH(pOPMALIMOHHO-KOMMYHHKAIIMOHHOW ceTH «VHTepHeT» M JOCTyNOM B
3JIEKTPOHHYI0 UHPOPMAIMOHHO-00Pa30BaTEIBHYIO Cpely 00pa30BaTEIbHOM
OpraHH3aIiH, BeO-Kamepsl, KOMMYHHUKAIIHOHHOE obopyioBanue,
obecrieunBaroiiee JOCTYl K CETH WHTEPHET (MIPOBOJHOE COCJIMHEHHUE U
OecripoBotHOE coearHeHue 1o TexHojoruu Wi-Fi)

ITomemienue
CaMOCTOSITEILHOM
obyuatormmxcs (ayn.207)

Ut
paboTsl

Mebenb: yaebnas mebenb

KoMIuiekT crienuaan3upoBaHHON MeGeH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAsI TEXHWKA (HA OCHOBE TOHKHX KJIMEHTOB) C
HOAKIIOYEHHEM K MH()OPMAIMOHHO-KOMMYHHKAIIMOHHON ceTH «/HTepHeT»
U JOCTYIOM B 3JIEKTPOHHYI HH(OPMAIMOHHO-00Pa30BaTEIbHYIO CpeLy
00pa3oBaTeNbHONH OpraHu3alMy,  KOMMYHHKAI[HOHHOE 00OpyIOBaHUe,
o0ecre4nBaollee T0CTyI K CeTH HHTEPHET.




