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1 Leau 1 3a1a4u U3y4YeHUs] TUCHMILIMHBI (MOIYJIs1)

IIpuMeHeHHe MHTErpajbHBIX MHKPOCXEM B PaJIUOTEXHHYECKMX CHUCTEMax HE TOJIBKO
CYLIECTBEHHO YJYUYIIWJIO UX SKCILTyaTallMOHHBIE XapaKTEPUCTUKHU, HO U OTKPHUIO IIMPOKHE
BO3MOXKHOCTH peau3alliid BeCbMa CIOXHBIX aITOPUTMOB 00pabOTKM cuUrHaioB. Bueapenue
U(PPOBBIX METOAOB U YCTPOUCTB 0OpaOOTKH CUTHAJIOB B PAAMOTEXHHUECKUX CUCTEMAX COU3UIIO0
00J1aCTH paJIMOTEXHUKH U BBIYMCIUTEIbHON TEXHHKH JI0 IMOSIBIEHUS MUKPOIIPOLECCOPOB OHU
UMENHU JIOCTaTOYHO YETKO BbIpaXK€HHbIe TpaHullbl. C TOSBIEHUEM MUKPOIPOLECCOPOB,
BBIUUCIIUTENbHbIE YCTPOMCTBA OPraHMYECKH BHEJIPUINCh B PAJUOTEXHUYECKUE CUCTEMBI, U IS
panuouHXeHepa BO3HHUKIIA HACTOSATENbHAS MOTPEOHOCTH OoJiee TITyO0KOro OBJIAICHHUS apCeHATIOM
CPEACTB BBIYHUCIUTEIBHON TEXHUKH, HEOOXOAUMBIM IIPU pa3pabOTKe paAHOTEXHUUECKUX CUCTEM
C IPUMEHEHUEM MHUKPOIIPOLIECCOPOB.

IIpu pa3zpaboTke pPagUOTEXHUYECKUX CHUCTEM, MCIOJB3YIOIUX MHUKPOIPOLIECCOPHBIE
yCTpOMCTBa U1 00pabOTKH CUTHAJIOB, IPUXOAUTCS pEeIaTh LEJbIH psAJ 3a/1a4, TAKMX KaK: BEIOOD
U 000CHOBaHME aIrOPUTMOB OOpaOOTKH, aHaIW3 KAYeCTBEHHBIX XapaKTEpUCTHK, BHIOOP
NOIXOMAAIIETO  KOHTPOJUIepa,  ONpenNelieHWe  Xapakrepa oOMeHa  Mexay  OnokaMu
paMOTeXHUYECKOM anmapaTypbl U BBIUUCIUTENIEM, IPOEKTUPOBAHUE YCTPONCTB BBOAA-BHIBOJA,
pa3paboTKa U OTJIaJKa MPOrpaMMHOM U anmnapaTtHoi yacTu B LieiaoM. Ha mpakTuke 3ToT nporiecc
HOCUT HUTEpPaTHBHBIN XapakTep, IOCKOJIbKY OTHAENbHblE (YHKLIHUU CUCTEMbl MOTYT OBITh
BBIMIOJIHEHBI KaK allapaTHbIMU (QHAJOTOBBIE CUCTEMBI), TaK M MPOTPaAMMHBIMU CpPEICTBAMHU
(ungpoBeie cucremsl). HaxoxneHue Haubosee palMOHAJIBHOIO COYETaHMS 3TUX CPEICTB U
ABJIIETCS KOHEUHOM 1IETIbI0 TPOEKTHPOBAHMS.

1.1 llean ocBOeHUsI TUCHHUILIHHBI

®opMHUpOBaHUE OCHOBOIOIATAIOUINX YMEHHUM, TPAKTUUECKUX HaBBIKOB U, KaK CIIE/ICTBUE,
3HAaHUM B BOMNpOCax MPOEKTUPOBAHUS M COIJIACOBAHUS PATUOTEXHUYECKUX KOMIIOHEHTOB U
CHUCTEM.

Hayuntp CcTyneHTOB mNporpaMMHpOBAaTh MHKPOIPOLECCOPhl PA3JIMYHBIX CEMEHCTB,
IPOU3BOIUTL COOPKY M HAaJIAaJKy HPOCTEUIINX MHUKPOIPOLIECCOPHBIX Y3J0B, IMOJIb30BATHCS
Pa3IMYHBIMH CTaHJAPTU3UPOBAHHBIMH IPOTOKOJIAMH Nepeaayn LuppoBoil HHPpOpMaLueH MEX Ty
OJIOKaMH YCTPOWCTB Pa3IUYHOrO (PYHKIIMOHAIBHOTO Ha3Ha4deHUs. [I03HAKOMUTH CTYIEHTOB C
COBPEMEHHBIM COCTOSIHUEM M MEPCHEKTUBHBIMU HAIIPABICHUSAMHU PAa3BUTUS MUKPOIPOLIECCOPHOM
TEXHUKU JUIsl ABTOHOMHBIX Y3JI0B PpaJUOTEXHUYECKOW ammaparypbl, g oOecreueHus
BO3MOYKHOCTH JaJIbHEHIIero caMooopa3zoBaHusl.

Jlate mpakTrueckue HaBblkd B ucronb3oBaHuu CAIIP Keil pVision, Ha mpakTudeckux
prUMepax 03HAKOMUTb METO/1aM NPOEKTUPOBAHUS, paOOThI U IPUMEHEHUS CMECUTENEN B COCTaBe
CJI0KHO-KOMIUIEKCUPOBAaHHBIX PaJMOTEXHUYECKUX CHCTEM, a TaK K€ KaK CaMOCTOSTEIbHBIX
YCTPOMCTB JUis IHEeHoro nepeHoca crnekrpa CBY curnanos. [IpakTuuecku ocBouTh paboTy u
NPaKTUYECKHE IPUMEPHI TPUMEHEHHS CUCTEM (ha30BON aBTOMOJCTPOUKH YaCTOTHI.

Takum o00pa3oM pa3BUTh HaBBIKM CTYAEHTOB B 00JacTH ClEUUATN3UPOBAHHBIX
PaAMOTEXHUYECKUX CHUCTEM, pa3BUTh B CTYJIEHTaX TBOPYECKUH MOJAXOA, a MIpPU YCIEHIHOM
U3y4EHHH OBJIA/IETh HABBIKAMHU MCCIIEIOBATEINS M Pa3pab0oTUMKa — BaXKHBIX JJ1s1 pabOThI HHXKEHEpa
COCTaBJISOLIUX.

1.2 3agaun TUCOUILTAHBI

OcBoenue mporenyp GOpMUPOBAHUS MOJIEICH M KOHCTPYKIIUH AJIEKTPOHHBIX CPEJCTB C
UCTOJIb30BAaHUEM  CHUCTEM aBTOMATHU3UPOBAHHOIO TMPOEKTHPOBAHUS; OCBOCHHE CHUCTEM
WH)KEHEPHOTO aHajh3a KOHCTPYKUMH OJJIEKTPOHHBIX CpEACTB; 0000meHne u yriyOneHue
TEOPETUYECKUX 3HAHUH U HABBIKOB B 00JIACTH IIM(PPOBOM, aHAIOTOBOM U MUKPOKOHTPOJIIIEPHOM
AIIEKTPOHUKHU U CXEMOTEXHUKH.

Pa3BuTue HaBBIKOB M YMEHHMH KOHCTPYMPOBAHHS M COIJIACOBAHUS PaJMOTEXHHUYECKHX
KOMITOHEHTOB M CHUCTeM; cOOpa M aHalM3a UCXOIHBIX NAaHHBIX JUIA pacdéra U MPOCKTUPOBAHUS
AJIEKTPOHHBIX NMPUOOPOB, CXEM U YCTPOICTB PazIUYHOr0 (YHKUMOHAIBHOTO Ha3HAueHHs B
COOTBETCTBUM C TEXHUUYECKUM 33JaHMEM C UCIOJIb30BAaHUEM CPEJICTB aBTOMAaTH3aLUU
IIPOEKTUPOBAHHUS.



1.3 MecTo AucuuIuInHbI (MOYJs1) B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

JucuuruinHa «Teopust 1 METOJbl MPOEKTUPOBAHUS LU(POBBIX U AHAJIOTOBBIX CHUCTEM»
OTHOCUTCS K oOsi3arenpHON uacTu brmoka 1 "Jlucuummmabel (Momynu)" ydeOHOro 1uiana. B
COOTBETCTBUM € PabO4YMM y4yeOHBIM IUIAHOM AMCLUIUIMHA M3Y4aeTcsl Ha YeTBEPTOM Kypce 1o
ouHOH (opme oOydeHus. Bua mpoMexyTOYHON aTTeCTalluu: B CEIbMOM CEMECTpe — 3adeT, a B
BOCBMOM - 9K3aMEH.

Marepuan ITUCHMIUIMHBI BechbMa OOBEMEH, M CIO0XXEH B IMOHHUMAHUH, MTO3TOMY JUIS €TO0
YCIIEIIHOTO OCBOEHHUS HEOOXOIUMO YCHEIIHOE YCBOCHHME IPEABAPUTENbHBIX TUCLMIUIMH:
«Teopust BEpOSTHOCTM M MaTeMaTHyecKass CTAaTUCTHKa», OJOKa IUCHUILINH «DH3HKaY,

«ANTOPUTMHM3AIMS U TMporpamMmHupoBaHue», «OCHOBBI TEOPHUH JJIEKTPUUYECKUX IIEMeiy,
«INEeKTpOoIMHAMUKA W  PacHpoCTpaHEHHUE PaIUOBOJIH», «CXEMOTEXHHKA aHAJIOTOBBIX
JJIEKTPOHHBIX  YCTPOHCTB», «DJIEKTPOHMKA U  KOMIIOHEHTHI JJCKTPOHHOW  TEXHUKHY,

«Mukponpoueccopsl», «TeopeTuueckre OCHOBBI AJIEKTPOTEXHUKN Y, «PU3HKa O YyIPOBOIHUKOB
Y DJIEKTPOHUKAY.

W3yyast 3Ty OUCHUIUIMHY, KPOME BCEr0 MpPOYero, CTYJAEHTHI IMOJIy4aloT IPAKTHUECKUE
HAaBBbIKM DKCIEPUMEHTAIbHBIX MCCIECNOBAHUN CHUHTE3UPOBAHHBIX CaMOCTOSITENIBHO YCTPOMCTB,
HaBbIKM CAMOCTOSATEIBHOTO MPHUHATHS PpELIeHUH JUIsl JOCTHXKEHHWS IOCTaBJIEHHBIX 3ahau
(GYHKLIMOHUPOBAHUS pa3padaTbIBA€MO U 3KCILTyaTUPyEeMOi anmnaparypsbl. Tak Kak IporpaMMHO-
anmnapaTHbIi KOMIUIEKC 3TO BCErJa HEpa3pbhlBHOE II€JIOE, O YEM HYXXHO ITOMHHUTH MPU CO3JIaHUU
IIPOrpaMM, AMCLHILINHA MO3BOJISET OCO3HATDH IPEEIIbHBIE BO3MOKHOCTH AIIIapaTHBIX CPEICTB
YIPaBISAEMBIX NPOTPAMMHBIMH TPOAYKTaAMH, HAYYUTHCS JPQPEKTHBHO pacHpenesTh 3TH

peCypchl.

1.4 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O0y4YeHHsI MO JAMCHUILIMHE (MOIYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM NPOrpaMMbl
N3ydyenne paHHOW y4yeOHOW AMCUMIIIMHBI HampaBieHO Ha (GOpMHUPOBaHUE Y
oOyuaromuxcs oduienpodeccrnonanbubix komnerennuii: [1K-2, ITK-3, I[T1K-4
Kona u HaumeHoBaHue
HHAWKaTOpa JOCTHXKCHUA
KOMIICTCHIIUN
IIK-2 Cnocoden OCYIIECTBJIATD PEITAaMEHTHYIO IPOBEPKY TEXHUYECKOI0 COCTOSIHMSA 060py}10BaHl/Iﬂ, ero
NpoPHUIAKTHYECKUIH 0CMOTP M TEKYIIHii pEMOHT

Pe3ynbTaThl 00yUeHUsS MO TUCIUTUIAHE

UIIK-2.1. 3HaeT IIpaBuiIa 3HATh yMeTh Baapern
aTTecTalun YUCTBIX Mertozbl cOnpsKEHUs OnpenensaTs Hasbixamu pacuéra
MIPOM3BOJICTBEHHBIX TOMEIICHUN IU(POBBIX CUTHATIBHBIX XapaKTepUCTUKH, HOMHHAJIOB YCTPOWCTB
JIMHUH C aHAJIOTOBBIMH obnactp JUISL COTIPSKECHUS,
YIIPaBISIEMBIMHU MPUMEHECHHUS U YIIpaBICHUS U
ycrpoiictBamu. OCHOBHBIE Ha3HAYCHUS obecrieueHUs
XapaKTEePUCTUKH JIEKTPOHHBIX SKCIITyaTaIllHOHHBIX
3JIEMEHTAPHBIX YCTPOWCTB MPE/IeNOB
UIIK-2.2. CnocoGeH IPOBOIHT 3IEKTPOHHBIX HCTIONB3YIOIINXCS JJIEMEHTAPHBIX
aTTECTALINIO YHUCTBIX KOMITOHEHTOB. JUIS MOHTaXKa B YCTPOICTB B
IPOM3BO/ICTBEHHBIX TOMEIICHHIT [epeueHb HOPMATHBHBIX JNEKTPUUECKHE AIIEKTPUUYECKUX LETISX.
JIOKYMEHTOB U LETH 110 BrnaneTs roTOBHOCTBIO
CHeIHaTU3UPOBAHHBIX TEXHUYECKOMY YUUTHIBATH
TEPMUHOB B 00JIaCTH OTIMCAHMIO Ha HUX. COBpEMEHHbBIE
n3y4aeMoH TUCIUILIHHEL TEHJCHINH Pa3BUTHS
IIEKTPOHUKH,
WIIK-2.3. CriocoGeH HacTpanBaTh M3MEpHTENILHOM 1
00BEKTHI UHPPACTPYKTYPHI BBITHCITNTCIEHON
YUCTBIX NPOU3BOACTBEHHBIX TCXHUKH,
TIOMeIIeH I nH(pOpPMaMOHHBIX
TEXHOJIOTHH B CBOEH
npoQeCcCHOHATBHOM
JIeSITeIbHOCTH




KO,H 1 HAMMCHOBAHUC
HHAWKATOpa JOCTHKECHUA

PesynbraTel 00yueHNs 10 AUCHUTLIINHE
KOMITCTEHIINN

IK-3 CnocobeH cTpouTh mpocreiinue pusnyeckne 1 MaTeMaTH4ecKre Mo/ieJIM IPUOOPOB, cXeM, yCTPOHCTB
U YCTAHOBOK 3JIEKTPOHHKH M HAHO3J1eKTPOHMKHM Pa3JIMYHOro ()yHKIHOHAIBLHOIO Ha3HAuYeHHUs, a TaKiKe
HCN0JIb30BAaTh CTAHAAPTHbIE MPOrPaMMHBIE CPe/ICTBA HX KOMIIbIOTEPHOI0 MO/

pOBAHHUS
UIIK-3.1. CnocobeH cTpouTh 3HATh ymetb OnpenensiTs BJIaJeTh
¢u3ndeckne W MaTematudeckue | llepedeHh HOpMATHBHBIX XapaKTePUCTHKH, Hagrixkamu pacuéra
MOJIENIH MOJIETIeH, y3JI0B, OIOKOB JIOKYMEHTOB H obxacTh HOMUHAJIOB YCTPOUCTB
CHeNUaTU3UPOBAHHBIX MPUMEHEHUS U JUISL CONPSDKEHMUS,
TEPMHUHOB B 00JIaCTH Ha3HauCHUS yIpaBlieHUs! U
H3y4aeMOM TUCIUITINHEI. AIEKTPOHHBIX obecrieueHus
MeToabl MOAETUPOBAHUS YCTPOMCTB 9KCIUTyaTaI[HOHHBIX
UIIK-3.2 Bnameer HaBbIKaMu B 00J1aCTH U3y4aeMBbIX UCTIONB3YIOLINXCS IIpeeoB
KOMIIBIOTEPHOTO MOAETHPOBAHUS YCTPOMCTB U CXEM. JUI1 MOHTa)ka B 3JIEMEHTAPHBIX
3JIEKTPUIECKUE YCTpPOICTB B
LETH 0 SIEKTPUYCECKUX ICTISIX.
TEXHUYECKOMY Haprikamu BbIOOpa
OIIMCAHUIO Ha HUX. 3JEKTPOHHBIX
Hcnonb3oBars KOMIUTEKTYOIIUX IS
CTaHapTHBIC peanu3anuy Win
CpeACTBa PEMOHTAa AJIEKTPOHHBIX
KOMIIBIOTEPHOTO YCTPOICTB,
MO/JICIUPOBaHUS B HABBIKAMU
obnactn MOJB30BAHUS
H3y1acMBbIX CIIPaBOYHOU U
YCTPOMHCTB TEXHUYECKON
JIUTEPATypOn

IIK-4 CnocodeH apryMeHTHMPOBAaHO BbIOUPATh M PeaIM30BbIBATH HA NPaKTHKe 3(PPEeKTUBHYI0 METOAUKY
JKCHEePHMEHTAJIBHOI0 MCCIeJOBAHHS NMAapaMeTPOB M XapaKTepHCTHK MPUOOPOB, €XeM, YCTPOWCTB H
YCTAHOBOK 3JIEKTPOHHKH M HAHOJIEKTPOHHKH Pa3JIMYHOT0 (YHKIMOHAJIBLHOIO HA3HAYEHU S

HUIIK-4.1. 3HaeT METOIMKHU 3HATh YmMmern BJIajIeTh
TIPOBEACHUS HCCIICTOBaHUN OCHOBHEBIC TTPHEMBI AHaITU3UPOBATh Hasrikamu
mapaMeTpoB W XapaKTEPHUCTHK 00paboTku u XapaKTePUCTHKH COCTaBIICHUS OTYETOB
y3J10B, OJIOKOB Mpe/ICTaBICHUS H3y4aeMBbIX 0 MPOBEIEHHBIX
IKCTIEPUMEHTAIILHBIX YCTPOHCTB, UCKATh UCCIIeZIOBaHUH MTpH
JIAHHBIX. aHaJIoru HOMOIIN
MeToMKH 1 HEKOTOphIE JJIEKTPOHHBIX CHUHTE3MPOBAaHHBIX
yCTpoiicTBa KOMIIOHEHTOB YCTPOMICTB U
HIIK-4.2 CnocobeH mTpoBOAUTH AKCIIEPUMEHTAIHLHOTO CUCTEMATH3UPYS COCTaBIICHUS
UCCJIEIOBAHHSI  XapaKTepUCTUK HCCIIEIOBaHM. TpeboBaHus 110 OIUCAHUsI HA CaMO
ANEKTPOHHBIX TPUOOPOB JIMaIa3oHy YCTPOHCTBO.
TIPUMEHIEMBIX Hagrixkamu pazpabotku
apaMeTpOB. AJIEMEHTaPHBIX
OO6pabaTsIBaTh YCTPOHCTB IpreMa
JKCIIEPUMEHTANBH | 00paOOTKH U Iepenaqn
bI€ JIAHHBIE TIPH (POBBIX TOTOKOB
MOMOLIX JIAHHBIX 110
MPUKIIATHBIX npotokonam: USART,
HIpOTrpaMM U SPI, 12C, Ethernet,
HEIIOCPEACTBEHHO ARP, ICMP, IP, UDP,
Ha TCP...
MHUKPOKOHTPOJIIEP
ax

Pe3ynbrartel 00y4eHHs MO NHUCUUIUIMHE JOCTHTAIOTCS B PaMKaxX OCYIIECTBICHHUS BCEX
BUJIOB KOHTaKTHOM U CAMOCTOSATENIbHOM pabOoThl 00yUYaroIKUXCsl B COOTBETCTBUU C YTBEPIKICHHBIM
y4€OHBIM IIJIaHOM.

WHaukaToppl  TOCTH)KEHUS  KOMIETEHIMH  CUMTAOTCS

c(OPMHUPOBAHHBIMU  TIPU
JIOCTUKEHUHN COOTBETCTBYIOIIMX UM PE3YyJIbTaTOB OOyUEHHUSI.



2. CTpyKTypa U coaep:KaHue TUCHUILINHBI

2.1 Pacnpenesienne TPyA0EéMKOCTH TMCIUIJIMHBI 110 BUAaM padoT
OO6mast Tpy1I0éMKOCTh AUCIUILTNHBI COCTABISIET 7 3a4.e1. (252 9acoB), UX pacrnpeaciicHue
10 BUJaM paboT mpescrasieHo B Tabmune (11 cryaeaToB ODO).

Bun pabot Bcero CemecTpsl (dachl)
4acoB 7 8

KoHnTakTHas pa6oTa, B TOM 4HcJIe:
IAyIMTOpHBIE 3aHATHSI (BCEro):
BaHATHs JCKIUOHHOIO TUIIA 44 22 22
[IPAKTUYECKUE 3aHATHS 54 22 34
itabopaTopHBIE 3aHATHS 54 22 34
MHasi KOHTAKTHAs padoTa:
KonTponb camocrostensHoi pabotsl (KCP) 7 4 3
[Tpomexyrounas arrecrarus (MKP) 0,5 0,2 0,3
CamocTosiTe1bHasi padoTa, B TOM YHcJIe:
Kypcosast pabota — —
CamocTosTeNIbHOE N3yUYEeHUE Pa3ielioB, CAMONIOATOTOBKA (popaboTka 1
MTOBTOPEHHE JEKIIMOHHOTO MaTepralia i MaTepuaia YIeOHHKOB ¥ YIeOHBIX 48,8 30,8 18
rmocoOui, MOAr0TOBKA K JIAOOPATOPHBIM M IMTPAKTHUECKUM 3aHATHSIM)
[ToAroToBKa K TEKyIIEMY KOHTPOJIIO 13 7 6
KoHTpoJb:
[loarotoBka K 9K3aMeHY 26,7 — 26,7
Oﬁ].l[aﬂ TPYAOEMKOCTH gac. 252 108 144

B TOM 4YMCJie KOHTAKTHas padora 156,5 66,2 90,3

3ad. ef 6 3 4

KonrtakTHas pabota npu NpoBeeHUH YUEOHBIX 3aHATHI [0 TUCLUIUIMHE «3JICKTPOHUKA
BKJTIOYAET B CeOs: 3aHATHUS JIEKIIMOHHOTO THIIA, TPAKTUYECKHUE 3aHATHUS, Ja00OpaTOpHbIE paboTHI,

TPYHIIOBBIC KOHCYJIbTAallUN (TaK K€ U BHCAYJUTOPHEIC,

[TpomexyTodHast aTTecTalys B TECTOBOM U yCTHOM (popmax.

2.2 ConepxxaHue QM CUUILTAHBI

qyepes

SJICKTPOHHYTO

cpeny).

PacnpeﬂeneHI/Ie BHUI0B y‘le6H0ﬁ pa6OTI>I " UX TPYAOCMKOCTH I10 pasaciiaM JUCHUILINHLBI.

Paznenbl (TeMbl) TUCHUIIIMHBI, U3y4aeMbie B 7 1 8 cemecTpax ¢BoaAHAsA Tabamua (ounas popma):

KonmuectBo yacos
No HaumenoBanue paszienos (Tem) Beero AyH;T:TI;Haﬂ KCP BHeZ};%IZTT(;pHaﬂ
J | 113 | JIP CPC

Beeaenue B yctpoiicTBO

1. |MHKPOKOHTPOJJIEPOB, KOMIMISATOPOB U 28 6 6 6 2 8
CpeACTB pa3pabOTKH.
Ilepenaya maHHBIX U yHaNEHHOE YIIPaBICHHUE

2.  |uudpoBBIX cUCTEM MEXIY co00ii 1Mo 20 4 4 4 2 6
CTaH/IapTHBIM HHTepdeiicam

3. Hepez[aq'il u nipreM naHHbIX 1o Ethernet 20 4 4 4 3
uHTEpdeiicy

4 CXeMOTeXHUYECKHE aCTIeKThI CONpPSIKEHN 20 4 4 4 3
I (POBBIX U aHAJIOTOBBIX YCTPOWCTB

5. |lpsmoii udposoii cunte3 (DDS) 29,8 6 4 8 11,8
PazpaboTka u uccie10BaHNe XapaKTePUCTHK

6. |HemuHeNHBIX yeThIpéxnontocHukoB CBY u 27 8 8 6 5
re"eparopoB CBY curnanos




KonmuectBo yacos
o AynuropHas Bueayauropnas
Ne HaunmenoBanue pa3nenos (Tem) Beero aGora KCP T
J |03 | JIP CPC
Bgenenme B paboty ¢ APM apxurekTypoii Ha
- |MPHMEpe anmapaTHO-NporpaMMHOro 30 4 10 10 1 5
KoMIuiekca. MHTerpupoBanHas cpena
paszpabotku st APM mpoueccopoB
AnmnapaTHoe NporpaMMHUPOBaHUE KaK
8. |cpencTBO OBICTpOI 1H(PPOBOIT 0OPAOOTKH 29 6 8 8 2 5
AHAJIOTOBBIX CUTHAJIOB
9 CreunanbHble aJITOPUTMBI IPEOOPa30BaHUS 71 ) 3 6 5
1 00pabOTKH CUTHAJIOB.
HUTOI'O no pasdenam oucyuniurvl 44 54 54 7 62,8
3auér 0,2
ITonroToBKa K 3K3aMeHYy 26,7
DKk3aMeH 0,3
O61mas TpyJ0€MKOCTh M0 JUCIUILTUHE 252
Pazpenbl (TeMbl) AUCIUIUIMHBI, U3y4aeMbIe B 7 ceMecTpe (ouHas ghopma):
KomnuecTBo yacos
. AynuropHas BreaynutopHast
Ne HammenoBanwme paznenos (Tem) Beero ——_ KCP .
J | 13 | JP CPC
Beenenue B ycTpoicTBO
1.  |MHKPOKOHTpPOJJIEPOB, KOMIUISTOPOB U 28 6 6 6 2 8
CPEJICTB Pa3pabOTKH.
[Tepenaua qaHHBIX U yIAIEHHOE YIIPaBICHHE
2.  |uudpoBBIX CHCTEM MEXIY co00ii 1Mo 20 4 4 4 2 6
CTaHJapTHHIM HHTEpdeiicam
3 Hepez[aqil U npueM naHHbIX o Ethernet 20 4 4 4 3
uHTEpdeiicy
4 CXeMOTEXHHYECKHE aCTICKTHI CONPSIKEHMUs 20 4 4 4 3
1H(PPOBBIX U AHAIOTOBBIX YCTPOWCTB
5. |lpsmoii mudposoit cunte3 (DDS) 19,8 4 4 4 7,8
HUTOI'O no paso. oucy. & 4-m cemecmpe 22 22 | 22 4 37,8
3a9eT 0,2
Umoeo 6 4-m cemecmpe: 108
Paznensl (TeMbl) TUCIIUIUIMHEL, U3y9aeMbIe B 8 cemecTpe (ounas ¢hopma):
KosndecTBo yacos
Ne Hanmenopanue pa3aenos (Tem) Beero Ayﬂ%T:TI;HaH KCP BHS?;HGP(I)TTZPHM
J |13 ] JIP CPC
AnmnapatHoe IpOrpaMMUPOBAaHUE KaK
1. CpencTBo OBICTPOI UpPOBOK 00PaOOTKH 29 6 8 8 2 5
AHAJIOTOBBIX CHTHAJIOB
Beenenune B paboty ¢ APM apxuTekTypoit Ha
5 IpUMepe anmnapaTHo-MPOrpaMMHOTO 30 4 |10 10 1 5
KoMIUIeKkca. IHTerpupoBaHHas cpesia
pa3pabotku a1t APM nporieccopoB
3. [Tpsimoit udpoBoit curres (DDS) 10 2 4 4
Pa3paboTka u nccieoBaHue XapaKTePUCTHK
4. HEJIMHEHHBIX YeThIpéxnomocHnkoB CBY u 27 8 8 6 5
redeparopoB CBY curnasnos
s, CneuuanbHble alrOPUTMBI TIPE0OPa30BaHNUs 71 ) 3 6 5
1 00pabOTKH CUTHAJIOB.
HUTOI'O no pa3o. ducy. 8 5-m cemecmpe 22 | 34 34 3 24
[TonroToBKa K IK3aMEHY 26,7
DK3aMeH 0,3
Hmozo 6 5-m cemecmpe: 144




2.3 Conepxanue pa3iesioB (TeM) TUCHUILINHBI
2.3.1 3auaTHA JEeKIIHOHHOI0 THIIA

®dopma
Ne Hamverosarne Coneprxanue paszena (TeMbl) TEKYIIEro
pa3zena (TeMbl)
KOHTPOJIIS
1. bunapHbie cXeMbl C BpEMEHHOH 3aBUCHUMOCTBIO JIOTHUECKHUE CXEMBI U
(yHKIOHATbHBIE BO3MOXKHOCTH. udpossre CUETUHKH.
KomOnnanmonnsie JIOTHYECKHUE YCTpOHCTBA: mdpaTopsl,
JemudpaTopsl X KacKaIWpOBaHUE, IpeoOpa3oBaTeld KOJOB U
YPOBHEH. MynbTUIIIEKCOPBI u JIEMYJIbTUILUIEKCOPBL.
MynbTUIUIEKCUPOBAaHUE U JIeMyJbTUIUIEKCHpOBaHUe InH. Kiroun u
koMMyTaTtopbl. CHaBWrammue perucTpbl; PErucTpbl  XpaHEHHs,
TIOCIIEI0BATENIbHBIX TPUOJIVDKEHNH; JIOTMUYECKHE MHUKPOOIepalud B
peructpax. 3anoMHuHaromue ycrpoictsa. C4€THBIE CXEMBL: CYMMAaTOPHI,
cxeMbl BbluMTaHUA. CXeMbl CpaBHEHMS M KOHTpois. IIpumenenue
KOMIIapaTopoB.
@®opMupoBaTENM UMITYJbCOB M T'€HEPATOpPhHl  IH(PPOBBIX
BBeznenne B ycTpOICTBO [CHTHAJIOB Ha OCHOBE JIOTHUECKHX CXEM. YCTpOMCTBa OTOOpaKeHHS
MHKPOKOHTPOJIIEPOB,  [IU(POBOH HHOPMALIIH. TP (1-7)
KOMITHJIITOPOB U Knaccudukanus apxutektyp mpomeccopoB. I[IpuHCTOHCKas
cpeacTB pa3pabOTKH. apxutektypa  (Pom  Heiimana). TapBapackas — apXuTeKTypa.
MoauduurpoBaHHass — rapBapickas — apXHTEKTypa. CrpykTypa
MukpokoHTpoiiepa AVR ot Atmel. Peructpsl obiiero HazHa4deHUs.
®naru cocrosinus. [Tamsars nporpamm. ITamsrts nansbix. [lepudepus.
IpepeiBanus.  CTpykrypa  koma  mporpammbl  AccemoOiepa.
Apudmernyeckue U Jormdyeckue KomaHisl. Makpocsl. KomaHisl
nepecsliok. Komanas! BeTBneHnit. KomaH/bl yCIOBHBIX MEPEXOJIOB.
Apxurekrypa AVR 8-Mu pa3psaHbIX MHKPOKOHTPOJLIEPOB.
(OcHoBHBIE CTPYKTYpHBIE OJIOKH §-MU pa3psIHBIX MUKPOKOHTPOJIIIEPOB
AVR 1 ux pyHKIHOHANEHOE HazHadeHue). [Iporpammuas mogems AVR
8-MH1 pa3psaHBIX MUKPOKOHTPOJUIEPOB. VcTopms pa3BUTHS HU(PPOBBIX
YCTpOUCTB. DTambl pazpabotku npukianHoro [10 ycTpoiicTB Ha OCHOBE
OJJHOKPUCTAIBHBIX MUKPOKOHTPOJUIEPOB.

2. |llep eflaqa JIAHHDIX 1 Opranuzanus oOMeHa naHabiME o uHTepdeiicam UART, SPI
yIalnéHHOE yIpaBleHHE N N
LH(POBBIX CHCTEM u 12C mna KOHTPOJIIEPOB rapBap/CKOii apXHTEKTYPbl 03K K RISC.

. OOpaboTka mpepbIBaHMi, CIIIMI peXUM mpoueccopa, Taimepsy| JIP (8-11)
MEXIy CO0OM 10 . N 9
CTaHIAPTHBIM CUETINKH, CTOPOXKEBOI Talimep, UART u USART, SPI unrepdoeiic,
. TWSI (12C) untepdeiic. IrDA.
uHrepgeiicam

3. |llepenava u npuem [MoaxmoueHne MUKpoKoHTpoJutepa yepe3 Ethernet nnrepdeiic
nansbix o Ethernet k Internet cetu (pa3bop cxeMbl U nporpammsl yipasienus yepe3 UDP u| JIP (12,20)
uHTEepdEiicy TCP ycrpoiicTB pu moMomy MUKpOKOHTposuiepoB AVR)

4. |CxemoTexHHYECKNE Amnanoro-iudpoBsie peoOpazoBaren, MU(POBBIC NATUHUKH,

ACIIEKTHI COTPSDKEHNST  [Mdpo-aHaloroBele  mpeoOpa3oBaTeld,  MOIIHBIE  yCTPOHCTBa JIP (18)
U QpPOBBIX 1 KOMMYTAIINH, ONITO3JIEKTPOHHbIE pa3Bssku, LLINM.
aHAJIOTOBBIX YCTPOHCTB

5. OyHKIMOHANbHAs cxema cuHTe3atopa DDS. IlpuHuunes
Tpsimoii widposoit paboThl aKKyMyJsiTOpa q)az.H:.PDS, KaK MCTOYHHK OIOPHOTO CUTHAJa
curres (DDS) s rerepomuHoB ¢ nernéit ®AIMY. FSK u PSK ma DDS.| JIP (14,19)

Cunxponuszarus DDS cunTe3aTopoB u noiaydenue [-Q curaaaos.

6. |Pa3pabotka u OCHOBHBIE XapaKTEPUCTHKH M CXEMbI TOCTPOCHHSI CMECHTEIIEH
nccie0BaHNne CBY, mpobnemsl cuHTE3a, NMPHUMEPHI NPUMEHEHHUS B PaJNOTEXHHKE.
XapaKTePUCTHK W3mepenne mapameTrpoB cMecuTedeld Ha BEKTOPHBIX aHAIN3aTOpax
HEJIMHEWHBIX menei. S — mapamerpsl. Moaynmn U KOMOOHEHTHI, cxemoTtexHudeckue| JIP (13,23)
YETBIPEXIIONIOCHUKOB  [PELIEeHUS peanuzanun CBEPXCTAOMIIBHBIX IIMPOKOIIOIOCHO-

CBUY u reneparopon nepectpauBaeMbIx reieparopos CBY.
CBUY curnanos

7. |BBenenue B paboTy ¢ [TonpoOHBIiA  pa3bop  BO3MOXKHOCTEH, HHTEpPPEHCOB H
APM apXuTeKTypoil Ha |CXeMOTEXHHYCCKUX peIIeHHH B IIiate pa3paboT4MKa ammapaTHo- JIP (15-20)
IIpUMeEpe ammapaTtHo-  |MPOrpaMMHOT0O KoMiutiekca. OmperneneHre HeOOXOIUMBIX CBEIECHHH B
POrpaMMHOTO datasheet u anroput™ pacnosoxenuss uHMGopmaiuu. KoOMIOHEHTHI




KOMILIEKCa. 1986BE91T, 1892BM 141, na 6a3e siapa Cortex, ¢ BctpoeHHbIM Ethernet

WuTerpupoBanHas uaTepdeiicom. CootHomenne ¢ STM32F407TG. Ocobbie oTamgaus mpu
cpena pa3paOOTKH ISl  |HAallUCaHWM  MUKpomporpamm B cpeme  Keil pvision  mexnmy
APM mporeccopor oubmmorekamu StdPeriph m CMSIS. briok cxema NOIKITIOYEHHS

YCTPOWCTB BBOJIa/BEIBOAA B MUKpOoKOHTposuiepax STM32F4xx u crtocod
(hopMHUpPOBaHMS TAKTOBBIX YAaCTOT IIWHHBIX ITpeoOpa3oBarteneit APBI u
APB2. [Tonkrouenne MuKpokoHTposuiepa uepe3 Ethernet marepdeiic k
Internet cetu (pa36op cxemsl U nmporpamMmsl ynpasieHus uepe3 UDP u
TCP ycTpoiicTB pu NOMOITH MUKPOKOHTPOJLIEPOB)

8. |AnmapatHoe Apxurexrypa FPGA (INTUC cemetictBo Cyclone IV): CRAM,
MPOrpaMMHpPOBAHUE KaK JJOTHYECKasi EeMKOCTh, 0000IIEHHasi CTPYKTypa JIOTHYECKOTO AJIEMEHTa
CpeAcTBO ObICTpO [JIUC  (yctpoiictBo LUT). Ocobennoctu si3pikoB  omucanus| JIP (21,24)

uudposoii 06pabotku  |anmapatypsl Tuna Verilog miin VHDL. Cmbicn npuMeHeHNsT KOHEUHBIX
aHAJIOTOBBIX cUrHanoB  |aBToMaToB. CtpykTypa VHDL-onucanus.

9. Ha npumepe npsiMbIX KOJOB IporpamM, 0e3 HMCIOJIb30BaHUS

BCTPOCHHBIX aJTOPUTMHYCCKMX (QYHKIHMI B cpeay BU3YalbHOTO

CrenpabHbIe HPOrpaMMHPOBAHHS MathCad, Ha OCHOBE H3JIaraeMoro
AITOPUTMBI MATEMATHIECKOTO alNapaTa ACMOHCTPUPYETCs B PEANbHOM BPEMEHH| o, (22)

npeoOpa3oBaHUs U peanu3anys anropuTMoB 00pabOTKH M3MEPEHHUI CHTHAJIOB (BBIOOPOK):

00pabOTKM CHTHAIIOB.  |MHTEPIIOJSIIS BHIOOPOK MOJMHOMOM DPMHUTA, KyOHYIECKAM CIUTAitHOM.
Okcrponansanus GyHKIuH MeromoMm bépra. PasmokeHwe curHama B
CIICKTD.

3amura naboparopHoi paborel (JIP), pacuerHo-rpadmueckoro 3amanus (PI'3),
xoiutokBuyM (K), rectupoBanue (T), BeinmonHeHue npaktuueckux 3aganuil (I113).

2.3.2 IlpakTnyecKHe 3aHATHS.

Haumenosanue . ®dopma TeKyIero
TemaTrka IpakTHUECKUX 3aHATHH
Ne paszgena KOHTPOJIA
1 2 3 4
1. MuHIMA3aOUN  JIOTHYCCKAX (YHKIUH KapThl
Kapno (ToBepxHOCTHOE MOBTOPEHHE).

TpanzuctopHo-Tpan3uctopHas soruka (TTJI),
TTJIL, KMOII, wunTerpanbHas WHXEKIHUOHHAS
JIOTHKA. CpaBHHUTENBHBIE XapaKTePUCTUKU
ceMmeicTBa CXeM Ha pa3HBIX THMAX  JIOTHKH.
CxeMbl CONpPSKEHHUA pPasHBIX THUIOB JIOTHKH.

MynbTUILIEKCUPOBAaHUE u
. JeMynbTUIUIEKCUpoBaHue mmH. Kimoun

BBenenue B ycTponcTBO

KOMMYTaTOPBI. Crasuratolniye PETUCTPHI;
MHUKPOKOHTPOJLIEPOB,

PErucTphl XpaHEeHus, IIOCJIEI0BATENbHBIX JIP (1-7)
KOMIHJISITOPOB U CPEICTB o
A30A60TKIH NpUOTMKEHUH; JOTWYECKHEe MHUKPOOIEpAaLUH B
pasp ’ perucrpax. 3anoMHHaroIKe YCTpOICTBa.

CuéTHbIE CXEMBI: CyMMAaTOPBI, CXEMbI BEIYHTAHUSI.
Cxembl cpaBHeHHS W KOHTpousisi. IlpuMeHeHme
KOMITapaToOpOB. BBenenne B ycTpoicTBO
MHUKPOKOHTPOJUIEPOB Ha rapBapJCKon
apxutektype omm3koit k RISC, xoMmnunsatopoB u
CPeICTB pPa3paboTKH; Ha IpuMepe pa3pabOTKu
nporpamm  Ha  sizbike  CH,  JIMPEKTHBEI
npernporieccopa, moapoonas padbora ¢ datasheet.

2. Opranuzanus oOMeHa JaHHBIMU 110 UHTepdeiicam
UART, SPI wu I2C jang KOHTPOJIEPOB
rapBapIckoil apxuTekrypel Omm3koir k RISC.
OO0pa®oTka  TpephIBaHWN, CIDIAA  PEXHUM JIP (8-11)
nporeccopa, TalMephl, CUETYHKH, CTOPOKEBOI

Ilepenaya naHHBIX U yAaIEHHOE
yIpaBJiieHHe HUPPOBEIX CUCTEM
MEXIy COOOH 10 CTaHIAPTHBIM

mirepdeticav Taitvep, UART n USART, SPI unrepdeiic, TWSI
(I2C) unTepoeiic. IrDA.
3. [oaxaroyeHue MHKPOKOHTpOJLIepa 4yepes
[epenaua u mpuem nanubix o |Ethernet wHTepdeiic k Internet ceru (pasdop
o JIP (12,20)
Ethernet untepdeiicy CXeMbl U NporpaMmsl ynpasieHus yepe3 UDP u

TCP YCTPOMCTB pu IOMOUIN




MUKpPOKOHTposIepoB AVR)

4. Amnanoro-uudpossie npeoOpa3oBaTe,
CXEeMOTEeXHUYECKHUE acleKThl  |IU(pOBLIE JIATYUKY, uudpo-aHanorossie
COTIPSDKEHUS TU(PPOBBIX H npeoOpa3oBaTen, MOTITHBIE yCTpOHCTBa JIP (18)
aHaJIOTOBBIX YCTPOMCTB KOMMYTallid,  ONTO3JEKTPOHHBIE  pa3BsI3KH,
HI1M.
5. OyHKIIMOHANBHAs cxema cuHTe3aropa DDS.
Ipuanuner padoter akkymymsitopa ¢assl. DDS,
[psimoit mudpoBoii cuHTE3 KaK  HCTOYHUK  ONOPHOIO  CHUTHama  JJis JIP (14,19)
(DDS) rereponuHoB ¢ memiéit ®AITY. FSK u PSK Ha ’
DDS. Cunxponuzauus DDS cunrezaTtopoB u
nonydenue [-Q curaanos.
6. OCHOBHBIE XapaKTEPUCTUKH U CXEMBI IOCTPOCHUS
cmecureneii CBY, npobneMbl cHTE3a, TPUMEPEI
Pa3paboTka u uccienoBanue NpPUMEHEHUs B  paguoTexHuke. lI3mepeHue
XapaKTEPUCTHK HEJIMHEHHBIX apaMeTpoB CMCSI/ITCJ’IGﬁ Ha  BEKTOPHBIX TP (13.23)
yeTeIpéxmnonatocaukoB CBY u aHaM3aToOpax Ienei. S — mapameTpsl. Moaynu u ’
reHeparopos CBY curnanos KOMIIOHCHTBI, ~ CXEMOTEXHHYECKHE  PELICHUS
peann3ayy CBEpXCTAOMIBHBIX MINPOKOMOIOCHO-
nepecTpanuBaeMbIx reHeparopos CBY.
7. |BBenenwue B paboty c APM Brenenne B paboTy ¢ MHTETPHUPOBAHHOM cpemoit
apXUTEKTYpOH Ha TIpHMeEpe pa3paborku Keil uVision Ha nmpumepe paboTH C
anmnapaTHO-IIPOTrPaAMMHOTO KOHTPOJUIEPOM. Hcnons3oBanue crost JIP (15-20)
KoMmIuiekca. VIHTerpupoBaHHas |ammapaTHoM abGctpakiuu npu cozganuu [10 mis
cpena paszpabotku st APM MUKpOKOHTposiepoB Ha ARM snpe B cpene KEIL
IIPOIIECCOPOB pVISION.
8. [MporpammupoBanue FPGA na ocHoBe GNU Lite
ArnmapaTHoe BEpCUU Quartus. Bsenenue B
IIPOrpaMMUPOBaHHE KaK Verilog/SystemVerilog. CHHXpOHHBIH JaW3aiiH.
cpencTBo ObicTpoit udpooit  |Co3mganue nmpocThix TecTOeHuel. Omucanne FSM, JIP (21,24)
00pabOTKH aHAJOTOBBIX MacCHBOB H CTPYKTYp B SystemVerilog. [TamsTh:
CHUTHAJIOB cozganue ¢ moMmomusio Verilog. Teopwust, pacder n
anroput™ peanusaryn KX ¢unerpos Ha [TJIUC.
9. Ha mnpumepe mnpsMbIX KOAOB mporpamm, 0e3
WCTIONIB30BaHMS BCTPOEHHBIX aJITOPUTMHUYECKUX
(yHKIHHA B cpeny BH3YyaJbHOTO
nporpammupoBanust  MathCad, Ha  ocHOBe
CrernuanabHbIe aITOPUTMBI H3J7araeMoro MaTeMaTHYECKOTOo amnmapara
npeoOpa3oBaHus U 0OPabOTKH  |IEMOHCTPUPYETCS B pPEAJbHOM  BPEMCHHU JIP (22)
CHUTHAJIOB. peanuzalys aIropuTMOB OOpPaOOTKH HM3MEpeHHIH
CUTHaJIOB (BBIOOPOK): HMHTEPIOJIALUS BBIOOPOK
MOJIMHOMOM JpMHUTa, KyOHMUYECKHM CILIAHHOM.
OkcTponansanuss  QyHKIMH  MertomoM  bépra.
Pazno)xeHne curHaia B CHEKTp.
2.3.3 JIaGopaTopHbIe 3aHATHS.
Ne Hanverosarue HaunmMenoBanue 1ab0paTopHBIX padoT Popwma Texytero
paznena KOHTPOJIS
1 2 3 4
BuHapHbIe U JIOTHYeCKHEe CXeMbl. TEXHUYECKUI OTYET I10
1 nabopaTOpPHEIM
pabotam
— BBenenue B ycTpoicTBO : = "
MHEKDOKOHTPOILICPOB, CaBuramue  perucTpsl; PETHCTPbI  XPAHEHHSI, TEXHUECKHIT OTIET 110
2 KOMITHITTOPOB 1 T0CaeA0BATENILHBIX NPpUOIUKEHMI. Hudposbie|1a00paTOPHEIM
CYETYHKH. pabortam
cpeacTB pa3pabOTKH.
KomOunanmnonnsie Joruyeckue YCTPOiicTBAa: |[TEXHUUECKUI OTUET 1O
3 mudparopsl, Aemudparopsl. CaeToauoHbIe 1a00paTOPHBIM
HHANKATOPBI. pabortam




@opMHPOBaTeIN HMIIYJbCOB, T€HEPATOPhI HU(PPOBBIX
CHTHAJIOB M MYJbTHBHOPATOPHI HA OCHOBE JIOTHYECKHUX
cxeM

TEXHUYECKUI OTUET 110
nmabopaTOPHBIM
paboram

BBexnenue B ycTpoiicTBO
MHKPOKOHTPOJLIEPOB,
KOMITHJISITOPOB U
CPEICTB pa3pabOTKH.

N3yuenne MHKPOKOHTPOJIIEPOB " ux
nporpaMMupoBanue. [Ipy BBIIOJIHEHNN AaHHOI PabOTHI
CTYIEHTBl H3Yy4aT CTPYKTYPY MHKPOKOHTPOJUIEpa, €ro
HHTEPQEHCHI, paboty BHYTPCHHUX perucTpon
MHKPOKOHTpOJLIEPA, IPOrpaMMHBIE CpencTna,
HOCIICIOBATENBHOCTD JEHCTBHH A NPOrpaMMHPOBAHHS
MHKPOKOHTpOJUIEpa, JTa0OpaTOPHBI MakKeT INpOBEICHHS
712a00paTOPHBIX paboT.

TEXHUYECKUM OTYET IO
11a00paTOPHBIM
paboram

ApupmeTuKo-10rnyecKre onepauuu HajJl perucTpamMu
MHKPOKOHTpoJuIepa. [Ipu BRITOTHEHHH NaHHON pabOTHI
cTyaeHTsl u3ydar AJIY MHKPOKOHTpoJIepa, PErHCTPhI
BBOJIa/BBIBO/Ia, BHYTPEHHHE DErUCTPHl M apU(PMETHKO-
JIOTHYECKHE ONIEePAIIMH, KOTOPhIe MOXKHO K HUM IPUMEHSITb.

TEXHHYECKUH OTYET I10
nabopaTOpPHBIM
paboram

H3yyenne npepbiBaHMi MHMKPOKOHTpPOJLIepOB. IIpu
BBINOJIHEHUM JaHHONH paboThl CTYIEHTHl H3y4yaT BUABI
[IpepbIBaHUM MUKPOKOHTPOJUIEpPA, UX IPUHLUI JNEHCTBUS,
BEKTOPbI HIpepbIBaHUS, perucTpsl yIpaBJIEHUsS
MpepeIBaHUAMH, pPaboTy TaiMepa/ cHeT4YnKa, U PETHCTPHI
YIpaBICHUS] TIPEPHIBAHMSMH W (PJIaroB IpepbIBaHUH, a
TaK)Ke TNPUHLUIBI TAaKTUPOBAHMS MHUKPOKOHTPOJIEpA WU
3aJ1aHMsl YaCTOT TAKTUPOBAHUSI.

TEXHUYECKHUI OTYET 110
11a00paTOPHBIM
pabotam

10.

11.

[lepenava nanHbIX U
yIanéHHoe ynpasJicHHEe
IU(POBEIX CHCTEM
MEXIy co00it Mo
CTaHJapPTHBIM
uHTEepdeiicam

HN3yuenune conpsizkenuss MUKpokoHTposiepa ¢ JKKH u
BbIBOJ CHMMBOJIbHOM HH(popmanuu. [Ipu BbIIOTHEHUH
JITAHHOW Pa0OTHI CTYAEHTHI M3y4aT YCTPOHCTBO pabOThl U
oOMeH JgaHHbIMH ¢ 16-cumBoibHBEIM  JKKU, ero
WHHUIHMAIA3aLHUIO0, BEIBOJI CHMBOJIOB Ha DKpaH.

TEeXHUYECKUIl OTYET 110
nmabopaTOpPHBIM
paboram

Hcnonb3zoBanue uHTepdeiica USART
MHKPOKOHTpoJIepa /Ui TNpuHeMa/mepelayd JaHHBIX.
IIpy BBINOTHEHHMH IaHHOW pabOTHl CTYACHTHI H3y4yaT
cTpykrypy uHTepdeiica USART mukpoxoHTposiepa,
Ha3HaueHHEe  (YHKIHOHANBHBIX  OJIOKOB,  IPHHIUII
nprema/mepenadn  JaHHBEIX 1o wmHTepdeiicy USART,
HACTPOWKY CKOpPOCTH IpueMa/mepenadd, ¢opmara Kazapa,
(yHKIMH perucTpoB, compsokerne uHTepdeiica USART
MHUKpOKOHTpoiuiepa ¢ uHTepdeticom RS-232 xommbroTepa,
pa3bepyT mpUMEpHl TpOrpaMM [0 TpHUeMy/Tepeaade
naHHbIX 1o uHTepdericy USART.

TEXHUYECKHUI OTYET 1O
1a00paTOPHBIM
pabotam

Yupasiaenue HINHMHAEJbHBIM
NOAKJIIOYEHHBIM K MHKPOKOHTPOJLIEPY.
IIpy BBINOTHEHWH IAHHOW pabOTBHl CTYACHTHI H3y4yaT
NPUHIUN paboThl IIArOBOTO IBHUTATENsl, YCIOBHUS €ro
pasroHa, pa30epyT HpUMEpbl MPOrpaMM MO YIIPABICHHUIO
HIarOBBIM ~ JBUraTeleM,  MO3BOISIOMUX  YNPaBIATh
CKOpPOCTBIO BPalICHUSI.

JABUTIaTe/IeM,

TEeXHUYECKUIl OTYET 10
1a00paTOPHBIM
pabotam

IIporpammublii oTkJaKK B cpeae HiAsm.

[Ipn BBHIMOTHEHMM [aHHOW pPAaOOTHI CTYICHTHI OCBOST
nporpaMMHYy0 cpexy HiAsm, crpykrypy wuHTepdetica
USART MHUKpPOKOHTpPOJLIEPA, Ha3HaYeHUe
(yHKIIMOHAJIBHBIX OJIOKOB, IPUHIOMN NpHeMa / Tepeaadu
JAaHHBIX 110 TpepbiBanuto ¢ uatepderica USART, paszdepyt
npuMepsl mporpamm B cpene HiAsm juis ynpasneHus
nepeaayeii / mpueMoM KoMaH 1 o uHrepdeiicy RS-232.

TEXHUYECKUH OTUET 110
nabopaTOpPHEIM
paboram

12.

Ilepenaua u npuem
nmanubex mo Ethernet
unrepdeiicy

Peanu3zauuss mnporokosos ARP, ICMP, IP
MHMKPOKOHTpoJLIepe.

[Ipy BBINOTHEHWH IAHHOW pabOTHl CTYACHTHI H3y4yaT
CTPYKTYpPY ¥ TpHHIMI paboTel uHTep(deiica Ha OCHOBe
MUKpocxemsl — apaiiBepa MAC ypoBHs, €ro perucrTpsl,
0COOCHHOCTH YTEHHMS/3aIMCH (PU3NIECKUX PErHCTpoB, SPI
unrepgeiic 1 SPI xomaHnp! (YTEHME/3aIMCh PETHCTPOB,

Ha

TEXHUYECKHUI OTYET 110
1a00paTOPHBIM
pabotam




Oydepa, ycTaHOBKa/CHATHE OWUT IO Macke, MATKUi cOpocC)
JUIL  yTIPABIICHUS, CONPSDKCHHE MHUKPOKOHTpOJUIEpA H
uHTEepdeiica MHUKpocxembl — npaiiBepa MAC ypoBHS,
momens OSI, mporokonsr ARP, ICMP, IP, pa3zbepyt
TpOoTpaMMEI IS peanu3arin nporokoiaoB ARP, ICMP, 1P
Ha TUIaTe.

PazpaboTka u

Hccnenosanue ¢a3zoBoro gerekropa.

18.

Baenenue B paboty ¢
APM apxurtektypoi Ha
IIpUMepe amnnapaTHo-
MIPOrpaMMHOTO
KOMILJIEKCa.
WuTerpupoBanHas cpena
paspabotku ayis APM
IPOLIECCOPOB

BcTpoeHHbIX ALIL.

HCCIIEJOBaHNE Wzyuaercst pabora aHaioroBoro (a3oBOro IETEKTOpa H
XapaKTepUCTHUK 4aCTOTHO-(ha30BOTO JIETEKTOpPa MPU W3MEPEHUH Pa3HOCTH|TEXHHYECKHH OTUYET 1O
13. HEJIMHEMHBIX ¢a3 1ByX mepecTpamBaeMbIX TeHepaTropoB. Tak xe|mabopaTOpHBIM
YeTBIPEXIIONIOCHUKOB |CTYIEHTBl HM3Y4alOT BO3MOXHOCTh 3amycka @DAITY-|paboram
CBUY u reHepaTopoB  [CHHTE3aTOpa Ha OCHOBE MHUKPOCXEM IIOJ YIpPaBICHHEM
CBUY curnanos MUKpPOKOHTPOJLIEpA.
IIpsimoii mudposoii cuHTe3
. . |Ha ocnoBe DDS ympaBnseMolf MHKPOKOHTPOJUIEPOM |TexHUUECKUIl OTUET 1O
" HP;;’:’:;;?}%’S‘;‘;OH MCCTIETTYeTCsl TOCTPOEHHE  YNPABSEMOTO  CHHTE3aTOPA|1aGopaTopHbIM
4acToT (BBIXOAHOH CHIHAI MPOBEPSICTCS HA  CHEKTP [paGoTam
ananuzatope). [IporpaMMHbIM KoJOM Tipu momoru DDS
peanusyetrcs UM, a 3atrem u FM.
IpuHuunBI NporpaMMHpOBaHHUA ARM . .
MHKpoKoHTpo/iepa B cpene Keil pVision. M3yuarorcs|TEXHUICCKHIIT OTICT 11O
15, OCHOBHBIC (DYHKIIMOHAJIBHBIC 3JIEMEHTHI HHTEIPUPOBAHHON n1abopaTopHbIM
Beenenue B pa60T3/ C  |cpempl paspaboTku keil pVision Ha puMepe HcciIe 0BaHKs pabotam
APM apXuUTEKTYPOH Ha |5jevenTapHbIX QYHKII BBOIA/BEIBOJA.
TIpUMEPC alApaTHO-  yfeerenoBanne CHCTEMHOr0 TaiiMepa M ACHEKTHI . .
TPOrpaMMHOTO CHCTeMBbI MPepbIBAHUIT MHKPOKOHTpO.LIepa. M3yuaercs|TEXHIICCKHII OTHCT 110
16, KoMmILIekca. paGoTa CHCTEMHOro TaiiMepa M HpHHUMIEL  paborsi|20OPATOPHBIM
WnTerpnpoBanas Cpelia| o crengy npepbIBaHUi Ha MpUMepe 0OPaTHOrO OTKIIMKA IO paboram
paspaGotku st APM | oo ARM PO.
Tiporeccopos IIpuém u nepemaya naHubIX mo cpeactBoM USART |rexpmueckuii oT4éT mo
17 I/I3y‘1aeTC$I HUCIIOJIb30BAHUC O6MeHa JaHHBIMH  4YCPE3 Ha60paT0pHBIM
| MOZYJIb IpUEMO-IIEpeIaTYNKa UART MEKIY|paboTam
ycrpoiictBamu. ARM -sapo.
CxeMmoTexHHUYeCKHEe |BbICOKOCKOPOCTHAS onu(ppoBKa TMOTOKOBOIO
ACTICKTHI COTIPSDKEHUST |aHAJOTOBOT0  CHTHaja.  V3ywgaercss  BO3MOXKHOCTB
TUPPOBHIX U MUKpOKOHTpoJuiepa Ha ARM snpe ¢ BozMoxHocThI0 DSP,
aHAJIOTOBBIX YCTPOMCTB. |OIM(POBLIBATG AHAIOTOBBIE CHUTHAJIBI C  ITOMOIIBIO

TEeXHUYECKUIl OTYET 10
nmabopaTOpPHBIM
pabotam

19.

[Ipsimoit nndpoBoit
cunres (DDS).
CXeMOTeXHUUECKHE
aCMEKThI CONPSDKEHUS
IUPPOBBIX U
AHAJIOTOBBIX YCTPOWCTB.

Beenenue B paboty ¢
APM apxutexTypoil Ha
pUMepe annapaTHo-
MPOTrPaMMHOTO
KOMIUIEKCA.
WnterpupoBanHas cpeaa
pa3pabotku mius APM
IIPOLIECCOPOB

BbicokockopocTHas reHepanus NMOTOKOBOT0
AHAJIOTOBOI0  CcUrHama. M3ywaercs  BO3MOXKHOCTb
MHUKpOKOHTpoiiepa Ha ARM snape ¢ Bo3amoxkHOCThIO DSP,
CHUHTE3MPOBaTh AHAJIOTOBBIE CHUTHAJIBl C  IOMOIIBIO
BcTpoeHHbIX [TAIL

TEeXHUYECKUil OTYET 10
71a00paTOPHBIM
pabotam




[lepenaua u npuem
naaHbIX 1o Ethernet
uHTEpdEicy

BBenenue B paboty ¢ |Mcnojib3oBaHne  yIAJAEHHOT0  yHpaBJieHHsT  4epe3
APM apxutektypoii Ha |Ethernet Opranuzamus ynanéHHOTO NOCTyNa K JaHHBIM
npumepe ammapaTtHo- [depe3 Ethernet mHTepdeiic Ha OocHOBE MHKpOCXEMBI —
MPOTrPaMMHOI0 npaiiepa MAC ypoBHi. st Mukpokontpomiepa ¢ ARM
KOMILIEKCa. ANPOM. TEXHUYECKHIT OTUET 110
20. HurerpupoBanHas cpena 1a6OpaTOPHBIM
pa3pabotku st APM pabotam
IPOLIECCOPOB.

AnmnapaTHoe
MIPOTrpaMMHPOBAHUE KaK

CocragpJjieHHe IPOrPaMM Ha sI3bIKe alNapaTHOIo
nporpamMmupoBanus. [Ipy BeIoTHEHNN TaHHOH paboTHI
CTYACHTHI n3y4atoT B cpene Quartus I mammmcanne

TEXHHYECKUH OTYET I10

CBU u renepaTopoB
CBU cursanos

YaCTOTHI.

21 CpencTBO OBICTPOH  |IPOTPaMM ISt FPGA Cyclone IV Ha s3bIKe anmapaTHOTO 71a60PaTOPHBIM
| uupoBoii 06paboTky  |POrPAMMHUPOBAHIIS VHDL c¢ ¢popmupoBaHuEeM Kak pabotam
AHAJIOTOBBIX CUTHaA/JIOB |CUTHAJIOB YIIPABJICHUA, TaK U IPUEMOM U Hepeﬂa‘leﬁ
JTAHHBIX C UCIOJIb30BAHUEM CTPYKTYPhI KOHEUHBIX
aBTOMATOB
C N3y4yenne aaroputMoB 06padoTKH JaHHBIX.
HeHHaTbHBIC I/IHTepHOﬂﬂHI/Iﬂ BI)I60p0K IIOJIMHOMOM apMI/ITa 1o TEXHUYECKUUN OTYET 110
aIrOpUTMBI HU3MEPEHHBIM 3HAUCHUSIM U TIPOU3BOHBIX (D)YHKIIUH B 11a6OPATOPHBIM
22]  npeoGpazoBanus u
6026 TOUYKax n3MepeHus. UaTepnosanus KyOnaeckum paGotam
00pabOTKI CUTHANOB. | o hyaitmoM mo HaGOpy ToYeK QYHKIHH. DKCTPATIOIAIHS
¢yaxunn metonom bépra. Pasnoxxenne curHana B CIEKTp.
PazpaboTka
UCCICNI0BAHNE HccnenoBanue padorst CBY cmecuredeii. . .
XapaKTCpHCTHK HccnemoBanue cMenienus curaana Bans Ha CBU Te’éHquCKHH OT4eT 1o
23] HCTMHCHHBIX cMecuTene, MpH MOMOIIH BEKTOPHOTO aHATH3aTopa TeTei. Ha60paT0pHHM
HCTBIPCXIOMOCHUKOB | pacyer 1 cHTE3 COGCTBEHHOTO CMECHTENs Ha 3afaHHble  |PA00TaM

24

AnmnapaTtHoe
MIPOTrPaMMHPOBAHUE KaK
CpeacTBO ObICTPOit
UQppoBoi 00pabOTKH
AaHAJIOT'OBbIX CUT'HAJIOB

Pacuer u peanu3zanus anropurma KUX ¢unetpoB Ha
ITJINC nnst 3aiaHHBIX 4acToT.

TEeXHUYECKUIl OTYET 110
11a00paTOPHBIM
pabotam

[Ipu wu3yuyenuun

IUCHUITINHEL

MOI'yT HIPHUMCHATCA HCKOTOPLIC ACICKThI

MOJEIN

«epeBEPHYTOr0 OOYUEHUS» B PEKUME TUCKYCCHOHHO-OPUEHTHPOBAHHOTO IEPEBEPHYTOTO
Kjacca WM BUPTYaJbHOTO MEpPEeBEPHYTOro Kiacca: JAUCTaHIMOHHbIE 0Opa30BaTelIbHBIC
TEXHOJIOTUH (3JIEKTPOHHOE 00y4yeHHe) B (opMe CMEIIaHHOro OOy4eHHs, OCHOBAaHHOI'O Ha
COYETaHUM OYHOro OOydYeHHs M OOYy4eHHUS KOMIBIOTEPHBIMH CpEACTBAMH, BKIIOUYAOIIMMHU
HEKOTOpbIE acleKThl B (hopMare TUCTAaHIIMOHHOro oOydeHus B coorBercTBuu ¢ ®I'OC BO. B
YCIOBUSAX Pa3BUTHS AJEKTPOHHOW MH(POPMAIMOHHO-00pa30BaTEIbHON Cpeibl By3a B KauecTBe
ynpasieHus: 00yueHueM BelOpaHa miatgopma Moodle, ogHako, COBMECTHO € HEHl JJid co3/1aHus
U NyOJMKalMM KOHTEHTAa U Y4eOHBIX OOBEKTOB MCIIONB3YIOTCA: CIIy:KOa BHUIEO TPAHCIALMHM U
WHCTPYMEHT I KOMMYHUKAIIMHA U OOPaTHOH CBSI3H.

2.3.4 IlpumepHas TeMaTHKAa KYPCOBBIX padoT (IIPOEKTOB)
CornacHo yuyeOHOMY IJIaHYy KYpPCOBBIE paOOThI (MMPOEKTHI) O TAHHOM TUCIMILINHE
HE MPETyCMOTPEHBL.

2.4 IlepeyeHb y4eOHO-METOAMYECKOTO O0eceYeHUs JJI CaMOCTOSATeIbHOIH padoThl
o0yyaromuxcs M0 JMCHUIIHHE (MOIYJII0)



Bung CPC

[epevyeHs yueOHO-METOAMICCKOTO OOCCIICUCHUS TUCIIUIUIHHBI [0
BBIMOJTHCHHUIO CAMOCTOSATEIILHOU pabOTHI

ITpopaboTka yueOHOTO
(TeopeTuuecKoro
MaTepuaa), HoAroToBKa K
TEKYLIEN U IPOMEKYTOUHOM
aTTecTanuy (3a4€Ty, TeCTaM 1
BOTIPOCaM)

1. MeToanyeckue ykazaHus IO OPraHU3alMU CaMOCTOSITEIEHON paboThI
CTY/ICHTOB, yTBEpKJCHHbIE KaeapOil ONTOAIEKTPOHUKH, TIPOTOKOI Ne 6

oT «01» mapta 2017r.

2. HoBoxwuos, O. I1. DnexTpoHnka 1 cXeMOTexXHHKa B 2 4. YacTp 2 :
y4eOHHK T akageMudeckoro Oakamaspuara / O. I1. HoBoxumo. — M. :
WznarensctBo FOpaiit, 2018. — 421 c. — (Cepus : bakanasp.
Axanemmdeckuii Kypc). — ISBN 978-5-534-03515-5. — Pexwm gocTyna :
www.biblio-online.ru/book/A249DF90-9B06-4320-87A4-58BCF3A99C6D.
I'pup YMO BO

3. Caxues, A. M. LludgpoBsie ycTpoiicTBa 1 MHKPOIIPOLIECCOPHI : yueOHOe
nocobwue I akajeMuieckoro d6akanaspuara / A. M. CaxHeB. — 2-€ u31I.,
nepepabd. u gon. — M. : UsmatensctBo FOpaiit, 2018. — 139 ¢. — (Cepwms :
bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-534-04946-6. — Pexum
noctyna : www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOCSB2EFAE.

4.0roponHukoB, M. H. MukponpoueccopHasi TEXHUKa: BBEJIEHUE B cortex-m3
: yuebHOe mocodue st By308 / U. H. Oropomankos. — M. : U3naTenscTBO
IOpaiir, 2017. — 116 ¢. — (Cepus : YHuBepcutetsl Poccun). — ISBN 978-
5-534-02380-0. — Pexxum poctyna : www.biblio-online.ru/book/8B6FE670-
B75B-4DAA-B7FF-3E9AC40DAD10

IToaroroBka K MpakTU4ECKUM
3aHATUAM

1. MeToanyeckue ykazaHus IO OPraHU3alMy CAMOCTOSITEIbHON paboTh
CTY/ICHTOB, yTBEPKJCHHbIE KaeapOoil ONTOAIEKTPOHUKH, ITIPOTOKOI Ne 6

oT «01» mapra 2017r.

2. Meroanieckue peKOMEH/IAINH, OTIMCAHNUS 1 3aJIaHHs K IPOBEICHUIO
mab0paTOPHBIX pabOT pa3MeIIeHbl B 3JEKTPOHHOW HHPOPMAITHOHHO-
oOpazoBarensHOU cpene MoaynbHOTo uHamudeckoro Ooydenus Kyol'yY
http://moodle.kubsu.ru/enrol/index.php?id=15

3. Oropoanukos, . H. MukpomnpoleccopHast TEXHUKa: BBEIEHUE B cortex-m3
: yueOHOe mocobue ams By30B / . H. OropoanukoB. — M. : U3natenscTBo
IOpaiit, 2017. — 116 c. — (Cepus : YauBepcuretsl Poccun). — ISBN 978-
5-534-02380-0. — Pexxum goctyma : www.biblio-online.ru/book/8B6FE670-
B75B-4DAA-B7FF-3E9AC40DADI10

IToaroroBka K BBHIITOJIHEHUIO
J1a00paTOPHBIX PadoT.
OdopmiieHHE TEXHUYECKOTO
0TuéTa 1o JJabOPATOPHBIM
paboTtam.

1. Meroanyeckue ykazaHHs IO OPraHU3allMUd CaMOCTOSTENbHOH paboThI
CTYZICHTOB, YTBEpKAEHHBIE Ka(enpoil ONTO3NEKTPOHMKH, NMPOTOKOT Ne 6
ot «01» mapta 2017T.

2. MukpornpoleccopHasl TEXHUKa B ONTUYECKUX TEJIEKOMMYHHKAIMOHHBIX
cucremax: JabopaTtopuelii npaktukyM. / [lnotuiiua M.IL., A.C. JleBuenko,
H.A. 2014

3. Meronnueckue pEeKOMEHIANWH, OIMHCAHUS M 3aJaHUsl K IPOBEICHHUIO
71a00paTopHBIX paboT MUKpOIPOIECCOpHas TEXHHKAa B CHUCTEMax CBSI3U :
nabopatopubnii npaktukym / A. C. Jlepuenko, K. C. Koportkos, H. A.
SxoBenko, A. A. baberko; KyoI'V. - KpacuHonap, 2018. - 194 c.

4. 3enkoB, A. B. HucneHnble MeTOB! : yueOHOE mocoOue I MPUKIaTHOTO
OakanaBpuara / A. B. 3enkoB. — M. : U3narenscrBo O0paiit, 2018. — 122 c.
— (Cepus : bakanasp. [Ipuknagroii kypc). — ISBN 978-5-534-02322-0. —
Pexum  nocryna www.biblio-online.ru/book/2CBD97B2-F5FC-4B54-
B3EC-228DAS59DA4AS.

5. BagyroB, O. C. Dmekrponuka. MaTteMaTHYeCKHE OCHOBBI 00PabOTKH
CUTHAJIOB : y4eOHMK U ITPAaKTHUKYM JUIs akageMuueckoro 6axanaspuara / O. C.
BanyroB. — M. : UzmarensctBo IOpaiir, 2018. — 307 c. — (Cepus :
Vuusepcurets! Poccun). — ISBN 978-5-9916-6551-3. — Pexxum nmocryma :
www.biblio-online.ru/book/5937FB28-F4BA-452C-BFB9-AD054829C336.




Y4eOHO-MeTOoIMYeCKhe MaTepHabl Ui CaMOCTOSTEIbHONW PabOThl OOYYaroOUIMXCS W3
YHCITa MHBAJIHU/IOB U JIMII C OTPaHUYEHHBIMU BO3MOKHOCTAMU 310poBbs (OB3) npemocraBnstoTes
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbsI U BOCHPUATHS HH()OPMAITIH:

JInst I ¢ HapyIICHUSIMH 3PSHUST:

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA,

JIist nL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JInst i1 ¢ HapyIIEHUSIMH OTTIOPHO-/IBUTATEIILHOTO arIapara:

— B mieuaTHoO hopme,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBII TIepeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
0o0ydJaroumxcs.

3. Oopa3oBaTejibHbIE TEXHOJOTMH, NMPUMeHsieMble NPH OCBOEHHHU JAUCHUILIHHBI
(Mmonxyuis)

[Ipyn n3yyeHuH AMCUMIIIMHBI IPOBOAATCS CIEAYIOLIME BU/IbI YUEOHBIX 3aHITUHA U paboT:
JICKIIMHU, TPAKTUYECKHE 3aHATHSA, TOMAaIllHUE 3a/laHus, TeCTUPOBaHHUE, 3aluTa JabopaTOpPHBIX
paboT, KOHCYJIbTallUU C TMperojaBaTelIeM, CaMOCTOSTeNIbHas paboTa CTYACHTOB (M3y4eHUE
TEOPETUYECKOr0 MaTepuana, TMOATOTOBKAa K TNPAKTHUYECKUMHU 3aHSATHSM, MOJITOTOBKAa K
J'Ia60paTOpHBIM 3aHATUAM, BBIIIOJHCHUEC AOMAIIHHUX 3aI[aHHfI, moATOTOBKAa K TCCTUPOBAHMIO,
3a4eTy U dK3aMeHy).

I[J'ISI MMPOBCACHUA HaCTU JICKIITMOHHBIX 3aHATHH HCIOJIB3YIOTCSA MYJIBTI/IMCZ[I/II;'IHBIC cpeacTBa
BOCTIPOM3BEICHUS aKTUBHOTO COIEPKUMOTO (3aHSATHUSI B MHTEPAKTUBHOM (popMe), MO3BOISIOLIETO
CTYJEHTY BOCIPUHUMATh OCOOEHHOCTH M3y4aeMON AUCLUUILINHBI, UTPAIOIINE PEIIAIOLIYIO POJIb B
MOHMMAaHUU U BOCIIPUSTHH, a TaK ke B (popMHpoBaHUH MPOecCHOHANBHBIX KoMIleTeHIHil. [1o
paay TEM JUCHUITIIIMHBI J'ICKLII/If/'I npoxoauT B KIACCHUYCCKOM CTHIIC. CTy,IleHTy B PCKUMC
CaMOCTOSITENIbHOM paboThl PEKOMEHIYETCsl H3YYeHHE KOPOTKOMETPAKHBIX BUACO(PPArMEHTHI 10
U3y4aeMbIM BOIIPOCAM.

[Tpu npoBeneHnN MPAKTHUECKUX 3aHATUN MOXKET UCTIOIb30BaThCS J0CKA, AJI PACUETOB U
aHaJIu3a JaHHBIX MOTYT IMPUMCHSATBCA JOITOJIHUTCIIbHBIC CIIPpaBOYHELIC MaTcpuraJibl.
[IpenBapuTenbHO M3y4ast PEKOMEHIOBAHHYIO JINTEPATYPY CTYACHTHI TOTOBATCS K MPAKTUYECKOMY
3aHATHIO - QHAIM3UPYIOT MPEAJIOKEHHbIE B YyuyeOHUKE IpuMepbl pemieHus 3axad. Ha
MPAKTUYECKHUX 3aHATUSX ydeOHas rpyIma JAeTuTcs Ha MoArpynmnsl mo 3-4 yenoBeka. Kaxmon
MNOoATrpyImmne BBIAAKOTCA CBOW HMCXOAHBIX JAHHBIC K pacCMaTpUBACMBbIM Ha 3aHATHU 3ada4daM.
Pemenue 3amaun rpynmna odopmisier Ha AOCKe U MyOauuHO 3amuiiaer. [Ipy BO3ZHUKHOBEHUU
TPYIHOCTEN MPENOAABATENb IOMOTaeT IPyIIaM B JTOCTHKEHUH MTOJOKUTENBHOTO pe3ysbrara. B
XO0/Ie IPOBEPKHU MTPOMEKYTOUHBIX PE3Y/IbTATOB, TOMCKA M UCIIPABIECHHSI OLIMOOK, OCYIIIECTBISAETCS
HHTCPAKTUBHOC B3aI/IMO,[[eI>'ICTBH€ BCCX YUACTHHKOB 3aHATHUS.

[Tpu mpoBeneHuu J1abOpaTOpHBIX pabOT MOArpymna pa3duBaeTcs Ha KOMaHIbl Mo 2-3
yenoBeka. Kaxaoll kKoMaHzae BbIIAETCS 3aJaHME Ha BBINOJHEHHE JlabopaTOpHOW paboThI
(oTIMYaeTcst XapaKTePUCTUKAMHU DJIEMEHTOB TMOJIYHPOBOJHUKOBBIX MpHOOpoB). CTyaeHTHI
CaMOCTOSITENIFHO ~PACIPECISIIOT OO0SI3aHHOCTH W TPHCTYMAIOT K BBITIOJIHEHUIO 3aJaHHS,
B3aMMOJICHCTBYs MeXIy coOoii. [lpenmonaBarenh KOHTPOJHPYET XOHA BBHIMOTHEHHUS DPAOOTHI
KKJIOM TPYMNIO#, MPOBEpsAET MPaBIIBHOCTh COOPKM DJIEKTPUUECKHX CXEM M TOAKIIOUYEHUS
WU3MEPUTENbHBIX MPUOOPOB. YTOYHSS XOJ pabOThl, €CIU CTYACHTHI YTO-TO BBIMOJHSIOT HE
MMpaBUJIbHO, MNPCIoAaBaTc/ib IMOMOTracT HWM MNPEOA0JICTH CJIOXHBIC MOMCHTBI W TIPOBEPACT
JIOCTOBEPHOCTh ~ IOJIyYEHHBIX  IKCHEPUMEHTANbHbIX pe3ynpTaToB. llocie odopmienus
TEXHUYCCKOTO OTYCTa KOMaH/Jibl OTBEYAIOT HA TCOPETUICCKUC KOHTPOJbHBIC U JOIMOJIHUTCIIBHBIC
BOIPOCHI U 3aIIMIIAIOT J1a00paTopHyo padoTy.



[To m3yuaemoii TUCHUIUIMHE CTYACHTAM MPEIOCTABIISICTCS BO3MOXKHOCTH TOJIb30BATHCS
yueOHO-METOIMYECKUMHU MaTepuajaMi U PEKOMEHIAlUsSMU Pa3MEIICHHbIMA B 3JIEKTPOHHOM
UH(POPMAIIMOHHO-00pa3oBaTebHOM cpene MoaynbpHoro Junamudeckoro O0yuenus Kyol'y.

KoncynpTranum npoBoasTcs pa3 B IB€ HEJIENH AJIs pa3bsCHEHUS MPOOJIEMHBIX MOMEHTOB
MIPH CaMOCTOSITEIHBHOM U3YYE€HUHU BOTIPOCOB M3YYaeMOU JTUCIIUTIIIHHBIL.

Takum 06pa3oM, OCHOBHBIMHM 00pa30BaTeJbHbIMH TeXHOJIOTHSIMH, MCIOJIb3yeMbIMH B
y4eOHOM Tmpouecce SIBJASIOTCA: MHTEPAKTHBHASA JIEKIUS C MYJbTUMEAUMHON CHCTEMON H
AKTUBHBIM BOBJICYCHHEM CTYJEHTOB B Yy4eOHBIH mpolecc; O0OCYXKIEHHUE CIOXKHBIX U
JMCKYCCHOHHBIX BOIIPOCOB W MpPOOJIEM M € MOCIEAYIOUIMM pa3z0opoM 3THX BOIPOCOB Ha
MPAKTUYECKUX 3aHSTUAX; JTa0OpaTOpHBIE 3aHATHS — paboTa CTYIEHTOB B MajbIX TpyIMIax B
pPEeXKMMAaX B3aUMOJCUCTBHS «IIPENOABATENh — CTYACHT», «CTYICHT — MPETOIaBaATEeNby, «CTYICHT —
cryneHt». [Ipu nmpoBeneHUM MpakTUYECKUX U JIAOOPATOPHBIX YUYEOHBIX 3aHITUH MPETyCMOTPEHO
pa3BUTHE Yy OOYYAIONIMXCS HABBIKOB KOMAaHIHOW pabOThI, MEKIMYHOCTHOW KOMMYHHKAIIUH,
NPUHSTHS PEIICHUN 1 JTUACPCKUX KayeCTB.

Jlist M1l ¢ OTpaHUYCHHBIMU BO3MOXKHOCTSIMHU 3JIOPOBBSI MPEAYCMOTPEHA OpTaHH3AIUS
KOHCYJIbTAIIMH ¢ UCIIOJIb30BaHUEM JIEKTPOHHOM mouThl ik Microsoft Teams.

[Ipn w3ydeHWH JUCHMIUIMHBI MOTYT TIPUMEHSATCS HEKOTOPBIC AacCIeKThl MOJCTH
«TepeBEPHYTOr0 OOyUYEHUS» B PEKUME AUCKYCCHOHHO-OPUEHTHPOBAHHOTO MEPEeBEPHYTOTO
Kjacca WM BUPTYaJbHOTO MEPEeBEPHYTOrO Kilacca: JIWCTAHIMOHHBIE O0pa3oBaTelIbHbBIE
TEXHOJIOTHH (JIEKTpOHHOE O0Oy4eHHe) B ¢GopMe CMEIIaHHOro OOYy4YeHHs, OCHOBAaHHOTO Ha
COUYCTAaHWHM OYHOTO OOydYeHUs M OOYy4YCHHS KOMIBIOTCPHBIMH CPEICTBAMHU, BKIIFOYAIOIIUMHU
HEKOTOpPBIC acmeKThl B (hopmaTe IucTaHIMOHHOTO oOydeHust B cootBeTcTBUHM ¢ PI'OC BO. B
YCIIOBUSX PA3BHUTHUS DJIEKTPOHHON HH(OPMAIIMOHHO-00pa30BaTEIbHON Cpebl By3a B KadeCTBE
yrpaBieHus o0ydeHueM BeiOpana miuatdopma Moodle, ogHako, COBMECTHO ¢ HEMl Ui co3/1aHus
U TyONHMKAIlMM KOHTEHTAa M Y4eOHBIX OOBEKTOB HCIOIB3YIOTCS: CIy)KOa BHIEO TPAHCISIIUU
Microsoft Stream 1 HHCTpYMEHT AJ11 KOMMYHUKAIMK U 00paTHO# cBsizu Microsoft Teams.

4. OueHoYHbIe CPEACTBA JAJ TeKyLIero KOHTPOJIA yCIeBaeMOCTH U NMPOMEKYTOYHOMH
aTTecTaluu

OrneHouHblE cpelCcTBA HpEJHA3HAYeHbl Ui KOHTPOJII M OLEHKHM 00pa30BaTeNbHBIX
JOCTHKEHUH 00y4JaronIuXcsi, OCBOMBIINX MPOTPaMMy Y4€OHON AUCHUIUIMHBI « TeopHst 1 METO b1
IPOEKTUPOBAHUS LIU(PPOBBIX U AHATOTOBBIX CUCTEM.

OneHoYHBIE CpeICTBA BKIIOYAEeT KOHTPOJIbHBIC MaTepUasbl sl IPOBEACHHS TEKYIIero
KOHTPOJISA B (OpME TECTOBBIX 3a/JlaHUM, OINMUCAHUS JIA0OPATOPHBIX PabOT W KOHTPOJIbHBIE
BOMPOCHI 10 HUM U IPOMEKYTOYHOM aTTecTauuu B (hopMe BOIIPOCOB U 3aJaHUM JIJISI TOATOTOBKU
K 3a4eTy U BOIPOCOB U 33]a4 K JK3aMEHY.

CTpyKTypa OLCHOYHBIX CPEACTB AJIsl TEKYIIeil U MPOMEKYTOYHOM aTTeCTAMH

Ne| Hanmenosaru Kon HanmeHoBaHME OIEHOYHOTO CPEJICTBA
o o HMHIUKA Pe3ynpratsl 006ydeHus 5 IIpomexxyTouna
I pasena TOpa Texymuii KOHTPOJIb s aTTeCTalusA
Bsenenue B 3HaTh: [IlepeueHb HOPMATUBHBIX JOKYMEHTOB Tect Ha 3auere;
YCTPOUCTBO 1 CTIELHAIN3UPOBAHHBIX TEPMUHOB B 00J1aCTH
mukpokoHtpo | I1K-2, | uzyuaemoit aucuuminabl. OCHOBHBIE IPUEMBI Tect Bormpocs! Ha
1 |anepos, [1K-3, | 00paboTKH U IpeACTaBICHUS I13 (pemenne 3aga4) |IK3aMeHE;
koMnuisatopo | I1K-4 | skcnepumeHTanbHBIX JaHHBIX. MeToabl JIP (1-7)
B ¥ CPE/ICTB MOJITIMPOBAHMS B 00JIaCTH U3ydIaeMbIX
pa3paboTKu. YCTPOMCTB M CXEM.




yMeTb: OnpeaensiTs XapaKTepUCTUKH,
00JacTh MPUMECHEHHS U Ha3HAYCHHS
3JIEKTPOHHBIX YCTPONCTB UCIOIb3YIOIHUXCS
JUISL MOHTa)Ka B AJIEKTPUYECKHUE LIETIH 10
TEXHUYECKOMY ONUCAHUIO HA HUX.
AHaNM3UpOBaTh XapaKTEPUCTUKU U3ydaeMbIX
YCTPOMCTB, UCKAaTh aHAJIOTH 3JIEKTPOHHBIX
KOMIIOHCHTOB CUCTEMATU3UPYs TpeOOBaHUSA
110 AMana3oHy NPUMEHSAEMBbIX TApaMETPOB.
OOBSICHATH YCTPOWCTBO U3y4aeMbIX
pUOOPOB, X MPHUHIUM CHCTBYUS,
Ha3HA4Y€HUE 3JIEMEHTOB CTPYKTYPBI U UX
BJIMSIHUE HA 3JIEKTPUUYECKHUE TapaMETPhI U
YaCTOTHBIC CBOMCTBA, MOJIH30BATHCS
CIPABOYHBIMU 3KCIUTyaTallMOHHBIMU
mapaMmeTpamu puOOPOB, OMPEICIATH
HEO0XOIUMBIC KOMITOHEHTHI 110 IPEICTbHBIM
mapameTpaM paboTHI B cXxeMaxX. YMeTh
COCTaBJISITh 3a5BKY Ha U3y4aeMble
KOMITOHEHTBI.

BJageTh: HaBbikamMu pacuéta HOMMHAJIOB
YCTPOWCTB JJIsl CONPSIKEHUS, YIIPABICHUS U
o0eCIeYeHUs IKCILTYaTAIIMOHHBIX TPE/ICIOB
3JIEMEHTapPHBIX YCTPOUCTB B 3JIEKTPUUECKUX
nersx. HaBelkaMu cocTaBlIeHHS OTYETOB O
MIPOBEIEHHBIX HCCIEA0BaHUN IPU TOMOLIN
CUHTE3UPOBAHHBIX YCTPOUCTB U COCTABICHUS
ONMCAHMS Ha CaMO YCTPOMCTBO.

3HaTh: [lepedyeHb HOPMAaTHBHBIX JOKYMEHTOB
U CHELHAITU3UPOBAHHBIX TEPMUHOB B 00J1aCTH
U3y4aeMol TUCIHIUTHHBI. OCHOBHBIEC TIPHEMEI
00pabOTKHU ¥ MPECTABICHUS
OKCIICPUMEHTAJIbHBIX JaHHBIX

yMmeTh: OnpenenaTs XapaKTepUCTHKY,
O6HaCTL MMPUMCHCHUA U HAa3HAUYCHUA
3JIEKTPOHHBIX YCTPONCTB UCTIOJB3YIOMMNXCA
JUI1 MOHTAaKa B DJICKTPUYECKUC ILICTIH 1O

Tect Ha 3auere;

Bormpocs! Ha
9K3aMEHE;

[lepenaya
TEXHUYECKOMY OITMCAHHIO HAa HUX.
JAHHBIX 1
S AHaIM3UPOBATh XapaKTEPUCTHKH N3yIaeMbIX
Y YCTPOUCTB, NCKATh aHAJIOTH JICKTPOHHBIX
YIpaBJICHUE TIK-2, Tect
KOMIIOHEHTOB CHCTEMAaTU3UPYs TpeOOBaHUS
TUPPOBBIX IK-3, 13 (perrenue 3agaq)
I10 MaNa30Hy MPUMEHSIEMBIX ITapaMeTPOB.
cucteM Mexnay| [1K-4 JIP (8-11)
coBoii 1o O0pabaThIBaTh IKCIICPUMEHTAIBHBIC JJAHHBIC
IIPYU IOMOIIY NPUKJIQJHBIX IPOTPAMM U
CTaHJapTHBIM P H T A porp
. HETIOCPEIICTBEHHO Ha MUKPOKOHTPOJUIEPax
uHrepdeiicam ..
BJaJeTh: HaBbikamu pacyéTa HOMHHAJIOB
YCTPOMCTB [T CONPSDKEHMS, YIIPABICHUS U
obecrieueHuns IKCIUTyaTallMOHHBIX TIPEJIEIIOB
AJIEMEHTAPHBIX YCTPOHCTB B DNIEKTPUICCKUX
nersx. HaBeikamu pa3paboTKH 31eMeHTapHBIX
YCTPOWCTB IpHeMa 00pabOTKHU U Mepeaaun
OU(PPOBBIX IOTOKOB JAHHKIX 110 TIPOTOKOJIAM:
USART, SPI, 12C, Ethernet, ARP, ICMP, IP,
UDP, TCP...
3HaTh: [lepedeHb HOPMATUBHBIX JJOKYMEHTOB Tecr Ha 3auerTe;
U CTICHATN3UPOBAaHHBIX TEPMHUHOB B 00J1aCTH
Ilepenaya u HU3y4yaeMon JUCUUILIUHBL. Bomnpocsk! Ha
IIpUEM I1IK-2, |ymerhb: OnpenensaTs XapaKTepPUCTHKH, Tecr 9K3aMEHE;
JAHHBIX 110 TIK-3, |00acTh MPUMEHEHHUS U Ha3HAUCHHS JIP (12,20
Ethernet [IK-4 [371eKTpOHHBIX YCTPOWCTB MCIIOIB3YIOIIUXCS ’
unrepdeiicy JUIS MOHTa)Ka B 3JICKTPUUECKHUE LIEIH T10

TEXHUYICCKOMY ONMCAHWIO Ha HUX.
AHaJ'II/ISI/IPOBaTL XapaKTCPUCTUKHN N3YyHYACMbIX




YCTPOMCTB, UCKATh aHAJIOTH 3JEKTPOHHBIX
KOMITOHEHTOB CHCTEMATH3HPYs TPeOOBaHMS
10 JMAana3oHy NPHUMEHSEMBIX TapaMETPOB.
O06pabaTsIBaTh SKCIIEpUMEHTAIBHEIC JAHHEIC
IIPH IOMOIIY NPHUKJIAJAHBIX IPOTPAMM U
HETNOCPEICTBEHHO HA MUKPOKOHTPOJIEPAX
BJ1ajeTh: HaBbikamMu cocTaBiieHHs OTYETOB O
MIPOBEAEHHBIX UCCIIEAOBAHHUM MIPU TOMOIIHI
CHHTE3UPOBAaHHBIX YCTPOICTB U COCTAaBICHUS
OIMCaHUs Ha caMo ycTpoucTBo. HaBbikamu
pa3paboTKy 3JIeMEHTapHBIX YCTPOUCTB
npuema o0paboTKH U nepeaayn HHUQPOBBIX
MIOTOKOB JaHHBIX 1o npoTtokonam: USART,
SPI, 12C, Ethernet, ARP, ICMP, IP, UDP,
TCP... MeTonuku 1 HEKOTOPBIE YCTPOMCTBA
SKCIEPUMEHTANBHOIO UCCIENOBAHMS.

CxeMOTeXHHY
ecKne
ACTICKTHI
COTIPSIKEHUS
TUPPOBHIX U
aHaJIOTOBBIX
YCTpOMCTB

TK-2,
TIK-3,
TIK-4

3HATh: MeTOIbI CONPSHKEHUS U(PPOBBIX
CUTHAJIbHBIX JIMHHAI C aHAJIOTOBBIMHU
yIpasiseMbIMH ycTpoiicTBaMu. OCHOBHBIE
XapaKTEPUCTHUKH DIIEMEHTAPHBIX
3NEKTPOHHBIX KOMIIOHEHTOB. OCHOBHEBIE
npueMbl 00pabOTKH M NPEACTaBICHUS
SKCIEPUMEHTANBHBIX JaHHBIX. MeTo bl
MO/JIEIIMPOBAHHUS B 00JIaCTH M3y4aeMbIX
YCTPOUCTB U CXEM.

ymerh: Onpenenars XapaKTepHCTUKH,
001acTh IPUMEHEHUS U Ha3HAYCHHS
ANEKTPOHHBIX YCTPOICTB UCTIONB3YIOMIMXCS
JUIL MOHTa)Ka B 2JIEKTPUYECKUE LIETH T10
TEXHUYECKOMY OIMCAHHIO HAa HUX.
AHaM3UpoOBaTh XapaKTEPUCTHKH U3y4acMbIX
YCTPOMCTB, UCKaTh aHAJIOTH 3JEKTPOHHBIX
KOMITOHEHTOB CHCTEMATH3HPYs TPEOOBaHMS
I10 TMana3oHy NPUMEHAEMBIX TapaMeTpPOB.
OOBSICHATBH YCTPOIMCTBO M3y4aeMbIX
puOOPOB, UX MPUHINT JEHCTBHS,
Ha3HauYEHHUE IEMEHTOB CTPYKTYPHI U UX
BIIMSIHHE Ha DJIEKTPUYECKHE TapaMETPhI U
YacTOTHBIE CBOMCTBA, OJIb30BATHCS
CIPaBOYHBIMH SKCILTYaTallHOHHBIMU
rapaMeTpamMy IPHOOPOB, ONIPEAEIATh
HEOOXOANMBIE KOMIIOHEHTHI [0 TPEICIIbHBIM
napamerpam paboThl B cxeMaX. YMETh
COCTAaBJIATh 3asBKY Ha HU3y4aeMble
KOMIIOHEHTHI.

BJajaerh: HaBblkamu pacuéra HOMUHAIOB
YCTPOMCTB [T CONPSDKEHMS, YIIPABICHUS U
obecrieueHu s IKCIUTyaTallMOHHBIX TIPEJIEIOB
JJIEMEHTAPHBIX YCTPOICTB B DIIEKTPUIECKHUX
nensx. HaBeikamu cocTaBieHuUst OTYETOB O
MIPOBEAEHHBIX UCCIEAOBAHUN IPHU IOMOIIH
CHHTE3UPOBAHHBIX YCTPONCTB U COCTABIECHHUS
ONHCaHMs HA caMO yCTpoHcTBO. HaBbIkamu
pa3paboTKy 3IeMEHTapHBIX YCTPOHCTB
npuema 00paboTKH U nepeaadu HUQpoBbIX
MTOTOKOB JaHHBIX 10 npoTtokonam: USART,
SPI, 12C, Ethernet, ARP, ICMP, IP, UDP,
TCP... MeTonuKu 1 HEKOTOPBIE YCTPOHCTBA
9KCIEPUMEHTAIBHOTO HCCIICTOBAHMSL.

13 (pemrenue 3amaq)
JIP (18)

Tect Ha 3auere;

Bompocs! Ha
9K3aMEHE;

[Ipsmoii
oUppoBOH
cunres (DDS)

MK-2,
TK-3,
TIK-4

3HaTh: [lepeueHb HOPMAaTHBHBIX JOKYMEHTOB
U CIIEIMAIN3UPOBAHHBIX TEPMUHOB B 00JIaCTH
U3y4aeMol TUCUMIUTHHBL. OCHOBHBIC TIPHEMBI
00pabOTKH ¥ MPEJCTABICHUS

JIP (14,19)

Tect Ha 3auere;

Bompocs! Ha
9K3aMEH€;




SKCHEPUMEHTANBHBIX JaHHBIX. MeTo bl
MOJIETTMPOBAHHMS B 00IaCTH H3y4aeMbIX
YCTPOMCTB U CXEM.

yMmeTh: OTpenensTh XapaKTepHCTHKH,
001acTh IPIMEHEHUS U HA3HAYCHHS
JNEKTPOHHBIX YCTPOICTB UCTIONB3YIOMIUXCS
JUIL MOHTa)Ka B 3JIEKTPUYECKUE LIETH T10
TEXHUYECKOMY ONHMCAHUIO Ha HUX.
AHanmu3upoBaTh XapaKTePUCTUKU U3y4aeMbIX
YCTPOMCTB, UCKATh aHAJIOTH 3JIEKTPOHHBIX
KOMITOHEHTOB CHCTEMATH3HPYs TPEOOBaHMS
10 TMana3oHy NPUMEHsAEMBIX TapaMeTpPOB.
OOpabaTbIBaTh SKCIIEPUMEHTAJIBHBIC TaHHBIC
IIPH IOMOIIY NPHUKJIAJAHBIX IPOTPAMM U
HEMNOCPEICTBEHHO HA MUKPOKOHTPOJLIEPAX.
OOBSICHITH YCTPOHCTBO U3yIaEMBIX
IpruOOpOB, X MPUHINT JEHCTBH,
HA3HAYEHUE JJIEMEHTOB CTPYKTYPBI U UX
BIIMSIHHE Ha DJIEKTPUYECKHE TapaMETPBI U
YacTOTHBIE CBONCTBA, IOJIb30BATHCS
CIPaBOYHBIMH SKCIUTyaTallHOHHBIMU
rapameTpamu pruOopoB, ONPEAEIIATh
HE00XOUMBIE KOMIIOHEHTHI 110 MPeAeTbHBIM
napamerpam paboThl B cxeMaX. YMETh
COCTaBIIAITh 3asBKY Ha M3y4aeMble
KOMIIOHEHTHI. Mcrionb30BaTh cTaHIapTHBIE
CPEeICTBa KOMITBIOTEPHOIO MOJIENINPOBAHMS B
001acTn M3y4aeMbIX YCTPOHCTB

BJ1ajeTh: HaBbikamMu cocTaBiieHHs OTYETOB O
IIPOBEAEHHBIX UCCIEAOBAHUN TPH OMOIIHI
CHHTE3UPOBAHHBIX YCTPOICTB U COCTABICHUS
OIIMCaHUs Ha CaMO yCTPOMCTBO. MeTOAUKY U
HEKOTOPBIE YCTPOICTBA IKCTIEPUMEHTAIBHOTO
HCCIICIOBaHMUS.

Pa3zpabotka u
HcCceJOBaHUE
XapaKTePUCTH
K HEJTUHEWUHBIX
YETBIPEXIIOIIIO
caukoB CBY
U TeHEpaTopoB
CBY
CUTHAJIOB

MK-2,
TK-3,
TIK-4

3HaTh: [lepeueHb HOPMAaTHBHBIX JOKYMEHTOB
U CIIEIMAIM3UPOBAHHBIX TEPMUHOB B 00JIaCTH
n3y4aeMo TUCUUILIHMHBL. OCHOBHBIE PUEMBI
00pabOTKH U MPECTaBICHUS
9KCIICPUMEHTAIBHBIX TaHHBIX

yMeThb: OnpenensiTh XapaKTepPUCTHKH,
obJiacTh NPIMEHEHHUS U Ha3HAUYCHHUS
9JIEKTPOHHBIX YCTPOHCTB HCIIOB3YIOMIHXCS
JUISL MOHTaKa B DJIEKTPHYECKHE LIEITH 10
TEXHUYECKOMY ONMCAHUIO Ha HUX.
AHaIM3MPOBATh XapaKTEPUCTHKH H3y4aeMbIX
YCTPOWCTB, UCKATh aHAJIOTH 3JICKTPOHHBIX
KOMITOHEHTOB CHCTEMATH3UPYs TPEOOBaHMUS
IO IMara3oHy MPUMEHSEMbIX apaMeTPOB.
OOBACHATD YCTPOHCTBO U3Y4aeMBIX
npuOOPOB, HX IPHHIIMI JICHCTBH,
Ha3HaYCHHUE 3JIEMEHTOB CTPYKTYPHI U HX
BJIMSIHUE Ha 3JICKTPHYECKUE TapaMeTphl 1
YaCTOTHBIE CBOWCTBA, IIOJIb30BATHCS
CIIPaBOYHBIMH IKCILTyaTallHOHHBIMH
rapameTpamu pruOopoB, ONPEAEIATh
HEOOXOAMMbIE KOMITIOHEHTBI MO TIPEIeIbHBIM
napamerpam paboThl B cxeMaX. YMeTh
COCTaBJIATH 3asBKY Ha M3yyaeMble
KOMITOHEHTBI. MICIoNb30BaTh CTaHJapTHBIE
Cpe/ICTBAa KOMIIBIOTEPHOT'O MOJICIMPOBAHHS B
00IaCTH M3y4aeMbIX YCTPOHCTB

BJageTh: HaBbikamu pacuéta HOMHHAJIOB
YCTPONCTB JUIsl CONPSDKEHUs], YIPaBICHHS H

JIP (13,23)

Tect Ha 3auerte;

Bormpocs! Ha
9K3aMeHe;




o0ecrieyeH s KCIUTyaTallMOHHBIX TIPEJIeNIoB
JIEMEHTAPHBIX YCTPOMCTB B NIEKTPHUECKUX
nensax. HaBeikaMu cocTaBieHnst OTIETOB O
MIPOBEAEHHBIX UCCICAOBAHNH MTPH TIOMOIIN
CHHTE3UPOBAHHBIX YCTPOWCTB U COCTaBICHHUS
ONMCAaHMS Ha caMo ycTpoiicTBo. Binaners
TOTOBHOCTBIO YUHUTHIBATH COBPEMEHHBIE
TEH/ICHIINH PA3BUTHUS JICKTPOHUKH,
HU3MEPUTENIBHON U BBIYUCIUTEIBHON TEXHUKH,
nH(OPMALMOHHBIX TEXHOJIOTHHI B CBOEH
podeCcCHOHANBLHOM eI TeIbHOCTH.
Hasbikamu BBIOOpA 3JIEKTPOHHBIX
KOMIUIEKTYIOLUX AJIS pealu3aliy Uin
PEMOHTa IEKTPOHHBIX YCTPOKCTB,
HaBBIKAMH TT0JIb30BAHUSI CIIPABOYHON H
TEXHUUYECKOH IuTeparypoil. MeToauku u
HEKOTOPbIE YCTPOHCTBA IKCIIEPUMEHTAIBHOTO
HCCIIEJOBaHMSI.

Bsenenue B
paborty ¢
APM
APXUTEKTYpPOi
Ha TIpuMepe
ammapaTHo-
MIPOTPaMMHOT
0 KOMIUIEKCA.
WHuTerpuposa
HHas cpena
pa3zpaboTku
st APM
IIPOIIECCOPOB

IK-2,
IIK-3,
I1K-4

3HaTh: [lepeueHb HOPMATUBHBIX JOKYMEHTOB
1 CTICUATN3NPOBAHHBIX TEPMHIHOB B 00J1aCTH
n3ydaeMon AUCIUIUINHBL. OCHOBHBIE IPUEMBI
00pabOTKN U IPEICTABICHUS
SKCIIEPUMEHTAIbHBIX TaHHBIX. MeTobl
MOJICIIUPOBAHUSI B 00JIaCTH U3Y4aEMBIX
YCTPOUCTB U CXEM.

yMeTb: Onpenensits XapakTepUCTUKH,
00JacTh MPUMEHEHHS U Ha3HAYCHHS
3JIEKTPOHHBIX YCTPONCTB UCIOIb3YIOIIHUXCS
JUISL MOHTa)Ka B DJIEKTPUYECKHUE LIETIH 10
TEXHUYECKOMY ONUCAHUIO HA HUX.
AHaNM3UpOBATh XapaKTEPUCTUKH U3ydaeMbIX
YCTPOWCTB, UCKATh aHAJIOTH AJIEKTPOHHBIX
KOMIIOHCHTOB CUCTEMAaTU3UPYs TpeOOBaHUS
10 IMana3oHy MPUMEHSIEMbIX TapaMeTpPOB.
OOpabaTbIBaTh SKCIIEPUMEHTAJIbHBIC TaHHBIC
P TIOMOIIY TMPUKIATHBIX POTPAMM H
HETOCPEJICTBEHHO Ha MUKPOKOHTPOJIIEPaX.
OOBSICHATH YCTPOIMCTBO H3y9IaeMBIX
puOOPOB, UX MPUHIUT EHCTBH,
Ha3HAYEHHUE 3JIEMEHTOB CTPYKTYPBI U UX
BJIMSIHUE HA 3JIEKTPUUYECKUE TTapaMeTphbl U
YaCTOTHBIE CBOMCTBA, MOJIb30BATHCA
CIIPaBOYHBIMU IKCIUTyaTalIHOHHBIMU
napamMmeTpamu MpubOpPOB, OMPEIACIIATh
HE0OXO0IMMbIE KOMITOHEHTHI 110 TIPEIETbHBIM
napamerpam paboThl B cxeMaX. YMETh
COCTaBIISITh 3a5BKY Ha U3ydaeMble
KOMITOHEHTHI. MICII0Ib30BaTh CTaHAapTHHIC
CpelICTBAa KOMIBIOTEPHOTO MOJIEIUPOBAHUS B
00J1aCTH H3y9aeMBIX YCTPOUCTB

BJajeTh: HaBblkamu pacuéra HOMUHAIOB
YCTPOMCTB J1J151 CONPSKEHHUS, YIIPaBICHUS U
oOecrieueHHs IKCIUTyaTaI[HOHHBIX MPECIIOB
3JIEMEHTAPHBIX YCTPONCTB B DJIEKTPUUECKUX
nernsx. HaBblkamu cocTaBieHust 0OT4ETOB O
MPOBEJAEHHBIX UCCIIEOBAHUI TPU TTOMOILLHU
CUHTE3UPOBAHHBIX YCTPOUCTB U COCTABJICHHUS
OIMCaHUs Ha CaMO yCTPOUCTBO. Bianers
TOTOBHOCTBIO YUHTHIBATH COBPEMEHHbBIS
TEHCHIINY Pa3BUTHUS IIEKTPOHUKH,
HU3MEPUTENBHON U BHIYUCIUTENBHON TEXHUKH,
WH(POPMALMOHHBIX TEXHOJIOTHH B CBOCH
po(eCCHOHATBHON ESATEITHHOCTH.

13 (pemrenue 3amaq)
JIP (15-20)

Tect Ha 3auere;

Bompocs! Ha
JK3aMeHE;




Hasbikamu BBIOOpA 3JIEKTPOHHBIX
KOMIUIEKTYIOIINX AJISl pealn3ayy Hin
PEMOHTa IEKTPOHHBIX YCTPOKCTB,
HaBBIKAMH TT0JIB30BAHUSI CIIPABOYHON H
TEXHUUYECKOHU IuTeparypoil. MeToauku u
HEKOTOPbIE YCTPONHCTBA IKCIIEPUMEHTAIBHOTO
HCCIICJOBaHMSI.

AnmnapatHoe
TIPOTPaMMHUPO
BaHME KaK
CPEACTBO
ObIcTpOi
uupoBoi
00paboTKH
AHaJIOTOBBIX
CHUTHAJIOB

TK-2,
TK-3,
TK-4

3HaTh: [lepedyeHb HOPMATUBHBIX JOKYMEHTOB
U CIIENMAIM3UPOBAHHBIX TEPMUHOB B 00J1aCTH
n3ydaeMoi TUCIUIIINHBL. OCHOBHBIE TIPUEMBI
00paboTKN 1 IPeICTaBICHUS
SKCIEPUMEHTANBHBIX JaHHBIX. MeTobI
MOJISTIMPOBAHHUS B 00JIaCTH M3Yy4aeMbIX
YCTPOUCTB U CXEM.

ymeTh: OTpenensTe XapaKTepHCTHKH,
001acTh IPIMEHEHUS 1 HA3HAUYCHHS
ANEKTPOHHBIX YCTPOICTB UCIONB3YIOMINXCS
JUIL MOHTa)Ka B 3JIEKTPUYECKUE LIETH T10
TEXHUYECKOMY OIMCAHHIO Ha HUX.
AHanmM3upoBaTh XapaKTEPUCTHKH U3y4aeMbIX
YCTPOWCTB, UCKATh aHAJIOTH AJIEKTPOHHBIX
KOMITOHEHTOB CHCTEMATH3HPYs TPEOOBaHMS
10 TMana3oHy NPHUMEHSAEMBIX TapaMeTpOB.
OOpabaTbIBaTh SKCIIEPUMEHTAJIbHBIC JaHHBIC
IIPYU IOMOIIY NPUKJIQJHBIX IPOTPAMM U
HETOCPECTBEHHO HA MUKPOKOHTPOJIIEPaX.
OOBSICHITH YCTPOHCTBO N3ydaeMBIX
puOOPOB, X MPUHINT JEHCTBH,
HA3HAYEHUE JJIEMEHTOB CTPYKTYPBI U HX
BIIMSIHHE Ha DJIEKTPUYECKHE TApaMETPBI U
YacTOTHBIE CBOMCTBA, OJIb30BATHCS
CIIPAaBOYHBIMH SKCILUTyaTallHOHHBIMHU
rapameTpamu pruOOpoB, ONPEAEIATh
HE00XOIUMBIE KOMIIOHEHTHI 110 IPeAeTbHBIM
napamMmeTpam paboThI B CXeMax. YMeETh
COCTaBJIATH 3asBKY Ha H3y4aeMble
KOMIIOHEHTHI. Mcrionp30BaTh cTaHIapTHBIE
CpeICTBa KOMIIBIOTEPHOIO MOJENNPOBAHMS B
001acTn M3y4aeMbIX YCTPOHCTB.

BJ1ajeTh: HaBbikamu pacdéTa HOMHHAIOB
YCTPOWCTB 7151 CONPSIKEHUS, YIPABJICHUS U
o0ecreueHNs SKCIUTyaTallMOHHbIX TIPEEIIOB
JJIEMEHTAPHBIX YCTPOHCTB B DIIEKTPUIECKHX
uensx. HaBplkamu cocTaBiaeHus: 0OTYETOB O
MIPOBEAEHHBIX UCCIIEOBAHUI MTPU TTOMOILHU
CHHTE3UPOBAHHBIX YCTPOICTB U COCTABICHUS
OIMCaHUs Ha CaMO yCTPOUCTBO. BianeTts
TOTOBHOCTBIO YUUTHIBATh COBPEMEHHBIE
TEH/ACHIUY PA3BUTHUS DIICKTPOHHUKH,
M3MEPUTENBHON U BBIYUCIIUTENBHON TEXHUKH,
nH(pOpPMaMOHHBIX TEXHOJOTHH B CBOEH
podeCcCHOHAIBEHOM e TEIIHOCTH.
Hagbikamu BBIOOpa 3IIEKTPOHHBIX
KOMIUTEKTYIOIIUX ATl pealu3aliy Win
PEMOHTA IEKTPOHHBIX YCTPOICTB,
HaBBIKAMH TIOJIb30BAaHUS CIIPABOYHON U
TEXHUUYECKOH JIUTEpaTypoil. MeToauku u
HEKOTOPBIE YCTPOICTBA IKCTIEPUMEHTAIBHOTO
HCCIICTOBAHMUS.

13 (pemenue 3a1a4)
JIP (21,24)

Tect Ha 3auere;

Bormpocs! Ha
JK3aMeHe;




3HaTh: [lepeueHb HOPMAaTHBHBIX JOKYMEHTOB Tecr Ha 3auere;
U CHELHAITU3UPOBAHHBIX TEPMUHOB B 00J1aCTH
U3y4aeMol TUCHMIUTMHBI. OCHOBHBIC IPHEMBI Bormpocs! Ha
00pabOTKH U MPeICTaBICHUS 9K3aMeHe;
9KCIIEPUMEHTAIBHBIX TaHHBIX. MeTOMbI
MOZEIUPOBAHUS B 00JIaCTH U3y9aeMBbIX
CrenpaibHbIe YCTPOHCTB U CXEM.

ITOPUTMBI K., |YMeTE: OO0pabaTbIBaTh KCIIEPUMEHTAIBHBIE

9 npeoOpa3oBaH HK—3’ JIaHHBIE TIPU TIOMOIIM NPUKIAAHBIX porpamm | I13 (perrenue 3a1aq)
usiu K- 4’ U HEIIOCPEACTBEHHO Ha MUKPOKOHTPOJUIEpaX. JIP (22)
00paboTkH Hcnonp30BaTh CTaHAAPTHBIE CPECTBA
CUTHAJIOB. KOMIIBIOTEPHOTO MOJIETIMPOBAHUS B 00JIacTU

H3y4aeMbIX YCTPOMICTB.

BJaieTh: HaBbikamMu BBIOOpA 3IEKTPOHHBIX
KOMIUIEKTYIOIINX ISl PEaTH3aIiH HITH
PEMOHTA IEKTPOHHBIX YCTPOKCTB,
HaBBIKAMH T10JIb30BAHUSI CIIPABOYHON H
TEXHUYECKOU JIUTEpaTypo

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI HJIU HHbIEe MaTepUAJIbl, He00X0AMMBbIe /Il OLIEHKH
3HAHWH, YMeHHIi, HABLIKOB H (MJIH) ONBITA AeSITeIbHOCTH, XaPAKTEPU3YIOIIMX ITANbI
¢GopMupoBaHusi KOMIIeTeHIMI B Mpollecce 0CBOEHUS 00pa30BaTeIbLHOI MPOrpaMMbl

ATTecTanms TeKylleidl ycneBaeMOCTH, OCYIIECTBIISETCS HAa OCHOBE BBIIOJHEHHUS CTYJEHTOM
71ab0paTOpHBIX paboOT K3 pacuéra paBHOMEPHOTO KOJIMYECTBEHHOTO BBIMTOJIHEHUS Ja00paTOPHBIX
paboT B TEUEHUM ceMecTpa. B CBSI3M C NpPaKTUYECKOW HANpaBJIEHHOCTHIO IUCLUIUIMHBI U
HANPSDKEHHOM MBICIUTEIBHON JESTENIbHOCTHIO B MPOLIECCE BBIMOJIHEHUS Ta0OPaTOpHBIX pador,
Pa3BHUBAIOIIMX TBOPUYECKUE CIIOCOOHOCTH U CUCTEMHOE MbllIeHHe. KoHeYHO, MOKHO POBEPUTH
Teopuio (OOJBIIYIO YaCTh KOTOPO CTYJIEHT OCBOMJI Ha TEOPETHUECKUX JAUCIUIUIMHAX ), HO 9TO HE
03HAYaeT, YTO Ha MPAKTHKE CTYACHT CMOXET €€ MPUMEHHTH; JUIsi MHOTUX CTYJIEHTOB pEIICHUE
peanbHOl 3a7aun Jake IMOCJe YCIEIIHOTO OCBOEHUS J1a0opaTOpPHBIX padoT Bcé emié Tpedyer
3HAQYUTEIILHOTO BPEMEHH, BpPEMS Ha BBINOJTHEHHUE COKPATUTHCS, TOJIBKO CO 3HAYUTEIbHBIM
onbITOM. B CcBSI3U ¢ 3TUM, B KaxKJI0# J1abopaTopHON paboTe MperlyCMOTPEHO CaMOCTOSTEIbHOE
3a/laHue, KOTOPO€ U MO3BOJISET IMPOKOHTPOJIMPOBATH IMOHMMAaHHE CTYIEHTOM CYTH MpPOLIECCOB
KOTOPBIMH OH MOXET YIpaBisATh (B IMpOLIECCe BHINOTHEHUS IMpernojaBaTellb BBIABISET
MpoOJEMHBIE MOMEHTHI B TTOHMMAHUU U TIOSICHSET CTYJICHTY CJIOKHBIE MOMEHTBHI, TOHUMaHUE
KOTOPBIX B AalibHEHIIIEM KOHTPOIUPYETCS B MOCIEAYIOUIUX paboTax).

KoHTposbHbIE BOMPOCH M MPAKTUYECKHE 3aJaHUs JUIs YCIENIHOW 3alIMThl J1a00paTOpHBIX
paboT U A1 CaMOCTOSITENILHOM MOATOTOBKH PaclojaratoTcs B COOTBETCTBYIOIIMX METOINYECKUX
OMMCAHUAX K KaXJI0H 1abopaTopHOii paboTe.

1. MuxkpomnporeccopHasl TEXHHUKa B CUCTeMax CBs3u: JabopaTopHbiil mpaktukym / A.C.
Jleruenko, K. C. KopoTkos, H. A. flkoBenko, A. A. babenko; KyoI'Y.- Kpacuonap, 2018.
- 194c.

2. MuxkpormporeccopHasi TEXHHKa B ONTHYECKUX TEJIEKOMMYHUKAIIMOHHBIX CHCTEMaXx:
nabopatopubiii npaktukyM. / [Inotunua MLIL., A.C. Jleuenko, H.A. SIxoBenko, B.A.
Huxuntnn/ Kpacaomap. Kybauckwuii roc. yu-1, 2014. 112c¢. ISBN 978-5-8209-1015-9

3ayeTHO-IK3aMeHAIMOHHbIE MATEPHAJIbI IJIsl IPOMEXKYTOYHOM aTTecTalnu (3a4eT —
7-i1 cemecTp, 3k3aMeH — 8-ii ceMecTp)



HpHMepr THIIHYHBIX 3aJJaHUH U3 TECTOB BHIHOCHMBIX HA 3a4eT 1o AUCHHUIIIMHE
AJIsA HpOMeHCYTO‘lHOﬁ aTTecTaluy B 7-M ceMecTpe

1. Bam HeoOxoaumo BeiOpaTh ALIIT ¢ yacToroii BeIOOpkH mopsiaka 3000 Mera ceMIiioB B
cexynny. Kakoit tunt ALIIT Ber Oynute uckaTs?

Wurerpupyronmii AL

Curma-nennsta AT

ALIT mocnenoBaTensHOTO MPUOIMKESHUS
[Tapannensubiii ALTT

2. Bam HeoOxoaumo BeiOpaTh ALII ¢ MOBBIIIIEHHOM TOMEX0YCTOWYMBOCTBIO, BBICOKOM
JUHAMUYECKOH MPOU3BOAUTENBHOCTBIO, M pa0OTAIOLIEro ¢ U3MEHIEMOM YacTOTON
muckperu3aun ot 30 k' 1o 500 kI, mpeaHa3HaueHHOM 1St paObOTHI C ITYMOIIOI00HBIMA
curnanamu. Kakoii tun AL Bel 6yaute nckats?

Nnrerpupyromumii AL

Curma-gensta AL

AUII mocnegoBaTenbHOro MPUOTHUKESHUS
[Tapamnensubrit AL

3. K kakoii ioruke oTHOCUTCS yTBepxaeHue, corytacHo ['OCT: noruueckomy HYIIO
COOTBETCTBYET BBICOKHI ypPOBEHb HANPSKEHUS, a JOTUYECKON €MHNIIE — HU3KHUM YpOBEHB?

OTpUuLaTcJibHas JIOruKa
MIOJIOXKHUTEIIbHAS JIOTHKA
oOpaTHas Joruka

4. Kak Ha cxeme 0003HauaeTCsi MHBEPCUS curHasia?

NepeYepKHYTHIM poMOOM
KPYKOYKOM Ha MECT€ BX0Jia UJIM BbIX0/1a
HaJl Ha3BaHUEM CHUTHaJla CTABUTCS yepTa

5. Kakoe ¢ynkimonansHoe HazHaueHue MuUKkpocxembl KP155JIA3?

2-pa3psiHbIi 4-KaHaIbHBIA MYJIBTHUIUIEKCOP C MHBEPCUEH
yeTbIpe jorudeckux aementa 2M-HE ¢ OK

Tpu Jornyeckux snemenra 3M-HE

nBa RS-tpurrepa

6. KakoMy kopIrycy MUKPOCXEMBbI COOTBETCTBYET Ha3zBanue DIP?

ILIACTMAaCCOBBIH KOpyC € ABYXPAAHBIM IIJIOCKOCTHBIM PACITIOJIOKCHUEM
KepaMI/I‘leCKI/Iﬁ KopnyC € ABYXPAJAHBIM INIOCKOCTHBIM PACIIOJIOKCHHUEM BBIBOIOB
IUIACTMAaCCOBBIH KOp1yC C ABYXPAAHBIM BEPTUKAJIBbHBIM PACIIOJIOKECHUEM BbBIBOJI0OB
KepaMI/I‘leCKI/Iﬁ KOopnycC € ABYXPAAHBIM BEPTUKAJIbHBIM PACIIOJIOKCHUEM BBIBOJIOB

7. HaunHas ¢ Kakoro BBIBOJIa OTCUYUTHIBAIOTCS HOMEPa BBIBOJIOB KOPITYCOB?

C BbIBOJAa, IOMCYCHHOT'O KJIFOYOM
C BbIBOJIA B JICBOM BCPXHEM YTy
C BbIBOJA B IIpaBOM HMKHEM YTy

8. Uto nemaer curnan HagampHOTO cOpoca?



YCTaHABJIMUBACT IMIPOU3BOJIbHBIC 3HAYCHU S BBIXOAHBIX CUTHAJIOB

IMPpUBOAUT B H€O6XOHI/IMO€ COCTOSAHHUC BbIXOAHBIC CUTHAJIBI CJIOKHBIX MUKPOCXCM IIPU
BKJIFOUCHHNHU ITUTAaHUA

OTKIIOYAaCT BHYTPCHHIOIO MaMATh CIIOXKHBIX MUKPOCXEM

9. Yto O6’B€I[I/IH$IGT KOM6I/IHaHI/IOHHBIe MHUKPOCXEMBI C JIOTUICCKUMU 3JIEMEHTaMu?

HE UMEIOT BHYTPEHHEHN MaMsITH
YIPABJISIIOTCS YPOBHIMU BXOJIHBIX CUTHAJIOB
Y KaXJ0T0 BX0JIa — CBOsI 0co0ast pyHKIus

10. KakoBa ¢ynkius nemudparopa’?

npeoOpazyeT HOMEp BXOJHOTO CUTHAJa B BBIXOTHOW JBOMYHBIN KO
npeoOpa3yeT BXOIHOM JABOMYHBIN KOJI B HOMEP BBIXOJIHOT'O CUTHAJIA
npeoOpa3yeT BXOIHON JBOMYHBIN KO/ B BEIXOHOM JIBOMYHBIN KOJI

11. Kak ocymiecTBisieTcs nemuppupoBaHue Koja ¢ O0JIbIIMM YUCIIOM pa3psaoB?

00BEAMHSIIOTCS HECKOJIBKO MHUKPOCXEM JIEHI(PpaTopoB

MJIQIIINAE Pa3psIbl KO/Ia MOJAI0TCS Ha OCHOBHOM JiemudpaTop

Ha 00bEeIMHEHHBIE BXO/IbI JOTIOTHUTEIBHBIX ISIIH(PPATOPOB MOJAIOTCS MIIAIINE Pa3PsiIbl
BXOJIHOTO KOJIa

12. CKOJBKO BBIXOJIOB UMEET CyMMaTop?

Ha CAVMHULIY 0OJIbIIIE KOJINYECTBA Paspsaa0B BXOAHBIX KOJOB
TPHU BbIXOJa PE3YIIbTUPYIOIINUX CUT'HAJIOB
YHUCJIO BBIXOOO0B PABHO KOJHUYCCTBY paspAa0B BXOAHBIX KOJ0OB

13. K xakomy TUIIy OTHOCUTCS IaMsITh TPUITEPOB?

MepernporpaMmMupyemMas oCTOsTHHAs
IIOCTOSIHHAs
onepaTuBHas

14. KakoBo ycTpoiicTBO MUKpocxembl TM27?

B OJIHOM Kopiyce 4eTbipe RS-tpurrepa
B 0HOM Koprryce nBa JK-tpurrepa
B OZHOM Kopiryce aBa D-tpurrepa

15. Kax 0603Ha4al0TCs perucTphl B OTE€YECTBEHHBIX CEPUSIX MUKPOCXEM?

TP

P
RG
B
™
JA

16. B perucrpax Kakoro TUIa BbIXOJl KaXKJIOTO MPEAbIAYLIEro TPUITEpPa COEIMHEH ¢ BX0A0M D
CJIEMYIOIIETO TpUurrepa’?

B MMapAJJIEIBHBIX PETUCTPAX



B CABUTOBBIX PErUCTpaAX
BO BCCX PCTUCTpAX

17. Kakoii pa3psin cueTunka Oyner miaaammm?

MEPEKITIOYAIOIINICA Yalle JPYTrux
HEepEeKII0YAOLINICS pexe Ipyrux
HUKOT /A HE MEPEKIII0YA0LIUICS

18. B xakom nuama3one OyAeT cuuTath 4-pa3psaHblid TBOWYHO-IECATUYHBIN CUCTUYUK B PEKUME
npsiMoro cuera’?

or 0 mo 15
or0 109
or 0 1o 99

19. Kakum o0pa3oM NepeKIrouaroTcs pa3psibl aCHHXPOHHOTO CUETYHKA?

MOCJICA0BATCIbHO
mapajujicjibHO

BCE€ pa3psbl OJHOTO CUETYMKA MTEPEKIIFOYAOTCS OJTHOBPEMEHHO, HO MPU KACKaJUPOBAHUU
Ka)X/IbIi CJICTYIOIINI CUETUUK MEPEKITI0YAETCS C 3aIEPHKKON OTHOCUTENBHO NPEABIYIIETO
CYeTUHKa

20. Ckonbko 4-pa3psaaabix cuetunkoB ME7 notpebyercs A nojcyeTa KOJIMYECTBA IPUILEAIINX
BXOJIHBIX UMITYJIbCOB, €CJIM OHO He 00bIe 355357
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3ananme 1. Ilo UART wunrepdeiicy 8-mu pa3psaHOro MUKpOKOHTposulepa cemeilictBa AVR
nepenad curiai oanobantHoro koaa (ASCII kon cumBoa). 3BecTHO, UTO nepenaya BeAETCS C
napamerpamu 19200/8-N-1. BpemeHHas iuarpamma 3TOro CUrHaja, mojiydeHHast ocuuiorpagoM
npefcTaBieHa Ha pucyHke. OmpenenuTte KoJ IepefaHHoro cumpoja. OTBET 3amuIINTE B

JIECATUYHOM MO3UIIMOHHOM cUCTeMe ucuncierus (apadbckumu nudpamn).
8| T T T T T

gl e b b bl gl 1 by bl o haad o i d bl

b B e e B B e b Rk by A e e B e e B ks B Ak | b Bk B Rk B b e e B e B B e A B B B s e B B )

4 .

—2x107? 0 2x107* 4 4

4x10” 6x10”



] 3 ) | |
WA W e e ey - b A e A B A e Bk | -y

3aganue 2. C UK-mynpra ymnpaBieHHS HEKOTOPOH (UPMBI B COOTBETCTBHH C TPYIIIOR
crannaptoB IrDA wucnonwszyercs nporokol NEC. Curnan npunumaemsiii TSOP4838 mnpu
HaXXaTUU HA OMNpPEACIEHHYI0O KHOMNKY IyJbTa MPEACTABICH B BHUJAEC BPEMEHHON IuarpaMmbl,
nonyuyeHHoM ocmmuiorpagom. Ilo ocumimiorpamMme BHUAHO, YTO (UPMa HUCHOIB3YET
OIHOOANWTOBYI0 HE paCIIMPEHHYIO0 ajapecaruio (mpuuéM MycTyro T.e. HyleByrw). Ompenenure
nepeaaBacMblil KO Ha)kuMaeMoW KHONKH. OTBET 3alUIIUTE B JECATUYHOM MO3UIIMOHHOU
cucTeMe ucuruciaeHus (apabckuMu udpamn).
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3aganue 3.

Bbl ucnonb3yere mectHanuaty paspsaasbiid taitmep cuéruuk (TCNT1) 8-mu paspsiiHoro
AVR mukpokonTposuiepa (Hanpumep Attiny2313, ATmega8, ATmegal6, ATmegal68) u
BKJIFOUMJIM MPEpBIBAHME IO nepenoiHennto. Kakoe 3HaueHHnss He0OXOAMMO BBICTaBUTH B
peructp TCNT1 st BbI30Ba QyHKIIMHM IPEPHIBAHUS 110 NEPENOTHEHUIO YEpe3 MOJIOBUHY
CEeKYH/bl, €CIM TAaKTUPOBAHHWE MHKPOKOHTpOJUIepa BeAETCS OT BHEIIHEro KBapLEBOTO
pesonaropa 8MI'n, mpu »stom ¢po3 Our CKDIV8 He 3amporpammupoBaH, a
TCCR1B=0x04 (Timer/Counter) BwictaBieH Ha clkyo/256 (From prescaler). OtBer

3aMMILINTE B AECITUYHOMN MO3UIIMOHHOMN cucTeMe ncuuciienus (apadckumu nudpamu).

3aganue 4. Bl ucnonsdyere taiimep cuétunk (TCNT1) mukpokonTposepa Attiny2313
¥ BKJTIOUWJIH TIpephIBaHUE IO NepenoaHeHnto. Kakoe 3HaueHus He00X0JMMO BBHICTABUTH B
peructp TCNT1 st BbI30Ba GyHKIIUU TIPEPHIBAHUS IO MEPEMOTHEHUIO Yepe3 TOJITaphl
CEKYH/Ibl, €CITM TAaKTHPOBAHWE MHKPOKOHTpOJUIEpa BEAETCS OT BHEIIHErO KBapIIEBOTO
pe3onaropa 16MI'n, npu 3tom Prio3 6ut CKDIVE 3anporpammuposan, a TCCR1B=0x04
(Timer/Counter) BoicTaBieH Ha clkyo/256 (From prescaler). KakoBa Oymer coctaBisiTh

oImmnoOKa BHI30BA?



3aganmue 5.

[To UART wuntepdeiicy nepruoarnueck IpUHUMAETCSl CUTHAJ oHoOaiTHOrO Koaa 0x5d.
3apucyiiTe BpeMEHHYIO JuarpaMMy NPUHUMAEMOI0 CUTHaJIa, €CII repeiadya BeaETCs ¢

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

C HUK-nynbra ynpaBieHUs HEKOTOPOH (UPMBI B COOTBETCTBUM C I'PYIION CTaHAAPTOB

IrDA curnan npunumaercs TSOP4838. 3apucoBars Buj curnana ¢ Beixoga TSOP, ecnu ¢

MyJIbTa NEPENAETCS 3HAYCHHE NaHHBIX paBHOE 137 COOTBETCTBYIOIIEE HAXKATHUIO OJHOM

KHONKH, a ¢upMa HCHOJIb3YyeT OJHOOAWTOBYI0O HE PACHIMPEHHYIO aJpecalluio

COOTBETCTBYIOIIYI0 3HaueHuto 210 (3HaueHUs yKa3aHbl B JIECATUYHOM CHCTEME

CUHCJICHHS).

3aganmue 7.

3anucarhb Ta6n1/1uy HUCTUHHOCTH, BKIIOYasa MPOMCKYTOUYHBIC COCTOAHHA TPAH3UCTOPHBIX

KJIFOUeH (JIOTHKa MOJOKUTENbHAS ), Ha3BaHUE (PYHKIIHH.
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3aganue 8.

Cxema Ha puc. paboraer ¢ omMOKaMu.

A

8 o—1

[Indposas cxema, paboraowias ¢ omwubKamu.

Tabnuua pe3ynbTaToB TECTHPOBAHUA (MPOTOKOJI W3MEPEHHH)

. CocTaBbTe TabIMLYy HCTUHHOCTH IS CXEMBbI puc.
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3ananue 9.



3anaya npeacTaBisieT co0ol 3aKOHYEHHOE B (DYHKIIMOHAIBHOM OTHOIIEHUH YCTPOWCTBO,
()yHKLIHIO KOTOPOr0 HEOOXOIUMO ONIpEACIUTh B IPOLIECCE PELICHMs ITyTeM aHalIu3a

pa6OTH CXCMBI. Pemenne 3aa4u  mpceamnojiara€t  HE - TOJBKO OMpCaACICHUC

(YyHKIMOHAIBHOTO HAa3HAYEHUs BCel

RG RG

CXEMbI, HO U KaXXA0Ir0 €€ BHCIIHCIO
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3aganmue 10.

3amaya mpeacTaBisieT COOOW 3aKOHYEHHOE B (PYHKIIMOHAIBLHOM OTHOIICHHUH
YCTPOUCTBO, (YHKIIMIO KOTOPOTO HEOOXOAMMO OMPEICIUTh B MPOIECCE PEIICHUS IMyTeM
aHanmm3a paboThl cxeMbl. PemieHwe 3agadu mpeanojaraeT He TOJBKO OMpPEaeIeHUe
(YHKIIMOHAILHOTO Ha3HAYCHUS BCeH CXEMBbI, HO M KXKJIOTO €€ BHEIITHETO BXOa M BBIXO/1a.
(datasheet Ha MUKpOCXEMBI BBIIAETCS)
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Hepeqeﬂb BOIIPOCOB U MPAKTUYIECCKHUX 321)_]31-[1/1171, BBIHOCHUMBIX HA 3K3aMEH 110

AUCIHUIJIMHE IJIs1 TPOMEKYTOYHOM aTTecTalun B 8-M ceMecTpe

buier cocTouT M3 IBYX TEOPETHUYECKUX BOMPOCOB M OJHOTO IMPAKTHUYECKOTO 3amaHus (Tpu
BBITIOJTHCHUH TPAKTHUYECKOTO 33JJaHus CTYJCHTY MOYKHO ITOJIb30BaThCsl CBOMMH HapabOTKaMU I10
nabopaTOpHBIM paboTam):

= 2 2 =N o

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

OcnoBslI 1t poBoii 00padoTku curHanos: AUX u @YX, uudposie GUaLTPHI.

Mertoas! pexypcuBHO# peanuzanuu KX GuiasTpos.

[Ipssmoit anamoroBbeiii cuHTe3 (DAS) M KOCBEHHBIM CHHTE3 4YacTOThl Ha OCHOBE (ha30BOM
aBronojactpoiiku (PLL). Ctpykrypst DAS u PLL.

OcCHOBHBIE ~KOMIIOHEHTbl M IpPUMEpPHas CTPYKTypHas CXe€Ma IIHPOKOIIOJIOCHOTO
nepecrpanBaemoro CBY reneparopa g0 100I T,

OcHOBHBIE XapaKTEPUCTUKH U CXeMbl mocTpoeHus cmecureneit CBY, mpobieMsl cuHTe3a,
MpUMEpHI IPUMEHEHHSI B PAIUOTEXHUKE.

MaremaTnueckre MeTOo/Ibl UHTEPIOJIALMS BBIOOPOK MOJIMHOMOM DpPMHUTA.

MaremaTrueckre MeTo/Ibl UHTEPHOIALMS BBIOOPOK KyOUUYECKUM CIIAfHOM.
Marematuyeckue MeTO bl SKCTponasiiuu GpyHkuuu metoaom bépra.

[{udpoananoroBoe npeodpazoBaHue U MPEOOPA30BATEIH.

. AnanoroBo 1udpoBoe mpeodOpazoBaHue u npeodOpazoBarenu. [IpuBeanuTe KiacCupUKAINIO

AIII u onuimTe UX 0COOEHHOCTH.

ApXUTEKTypa MHUKpoIpoleccopHoil cucreMbl. OcoOeHHocTH ['apBapackoil apXUTEKTYphl
OBM, u apxutekrypsl 9BM ®on Heitmana. OcHoBHble uepTsl CISC u RISC konuenium.
Oranbel  pa3paboTku npukigagHoro IO  ycTpolicTB Ha OCHOBE  OJHOKPHUCTAJIBHBIX
MHUKPOKOHTPOJIJIEPOB.

Mukponpoueccopsl, kiaccupukanus npoueccopoB. [loHATHE apXUTEKTyphl U CTPYKTYpBHI.

BapuanTs! apxutektypsl. KonBeliepHoe BBIIIOJTHEHUE KOMaH]I.

Ocobennoctu ApPXUTEKTYpPBI MUKPOKOHTPOJIJIEPOB. [Tonynsipabie cemeiicTBa
MUKPOKOHTPOJIJIEPOB.

[IpepbiBaHMsI MUKPOKOHTpOJUIEpa M JUIsl 4ero HpuMeHsoTcs. OCHOBHBIE HMCTOYHUKHU
npepbiBaHui. OuepeHOCTh OO0pabOTKM MpPEpbIBAaHUM MpPU BO3HUKHOBEHHUM HECKOJBKUX
IIPEPBIBAHUI OJJHOBPEMEHHO

OYHKIMOHAIBHOE HA3HAYCHHE TalMEpOB/CUETYMKOB MHUKpOKOHTposuiepa. CrocoObl
U3MEHEHHS YaCTOThI EPENOTHEHUS TalMep/CUETUMKOB.

OcHOBHBIE YacTH CTPYKTYphl Monyisi npuemo-nepeaarunka UART u ux ¢yHKUMOHAIbHbIE
HazHaueHUs. Dopmar Kajapa W alrOpUTM IPH MpHEMe/Tiepeaadd JaHHBIX 10 UHTepdeicy
UART.

Oco0Oble OoTIMYMA NpU HaMCaHWUW MHUKporporpamm B cpeae Keil pvision Mexny
6ubmuorekamu StdPeriph u CMSIS.

brok cxema MmOJIKITIOYEeHUsT YCTPOWCTB BBOJA/BBIBO/Ia B MUKpOKOHTpouiepax STM32F4xx u
croco0 (opMUpPOBaHUS TAKTOBBIX YACTOT MIMHHBIX MpeodpazoBateneii APB1 u APB2.

Texnonoruss DMA (nipssMoro 1ocTyna K namMsTH), €€ IpeuMyIlecTBa U HEOCTATKH.



21. OcobeHHOCTH SA3BIKOB onucanus annaparypsl Tuna Verilog unmn VHDL. Cmbicn npuMmeHeHUs
KOHEYHBIX aBToMaToB. CTpykTypa VHDL-onucanus.

22. Knaccudukanusa [IJIMC mo apXuTekType M YPOBHIO WHTETPALUH, OJHOPOJHOCTH, THITY
KOH(UTYPAIIMOHHBIX SYECK IMaMSTH.

23. O06mas cTpyKTypa MporpaMMUpyeMOi JIOTHYeCKOl sueiikn MukpocxeM FPGA. YcTpolicTBo
TaOJIUIl COOTBETCTBEHHOCTH.

24. Apxutektypa FPGA (IIUIMC cemeiictBo Cyclone 1V): CRAM, norudeckas €MKOCTb,
0000meHHas cTpykrypa sorudeckoro snementa [TJIVMC (yctpoiicto LUT).

25. Opranu3aius IporpaMMHUPYEeMbIX MEKCOeIMHEHN B MUKpocxeMmax FPGA.

26. IIporpammHbIe U anmapaTHbIe CIIOCOOBI peann3alii BEIYUCIUTEIbHBIX aJITOPUTMOB.

27.CucremMbl Ha KpUCTaJUIe: OCHOBHBIE TMOHATHA, Kiaccubukamus. Tpebosanust xk IIJINC,
HCIOJIb3YEMBIX JUIsl OCTpoeHus cucteM Ha Kpucrauie. Hard u soft- smpa. Konnenmms
npuMenenus IP anep.

28. CuctemMbl aBTOMaTHU3UPOBAHHOTO ITpoekTupoBanus nudpossix ycrpoiicts Ha [IJIMC. CocraB
Y Ha3HaYeHHe NporpaMMHbIX KoMrmoHeHT. Ocobernnoctu CAIIP Quartus II pupmer Altera.

29. OCHOBHBIE U CHHTE3aTOPOB YACTOTHI C MPSAMBIM IIPpoBbIM cuHTe30M (DDS). CTpykTypa

DDS. Pacuet HeoOX0auMO# pa3psIHOCTH TapaJlIeIbHBIX perucTpoB B DDS.

3aganue 1.

Coznath B MHTETPUpPOBaHHOU cpene pa3padorTku Keil pVision mpoekr, B KOTOPOM OpraHU30BaH
KOZ Juis ompezeneHus: u BbiBoja pesynbrara no UART c otoOpaxenuem B tepmunane [1K
3HaueHusi HampsbkeHus ¢ AByX BxogoB ALl STM32F406. Tak e oroOpaxarb pasHUILY
HANPSKEHUN.

3amanmue 2.

Coznath B MHTETPUpPOBAaHHOU cpene pa3paborTku Keil pVision mpoekr, B KOTOPOM OpraHU30BaH
KO JUIA OIpe/ieNieHUs U BhIBOAA pe3ynpTaTa mo Ethernet ¢ otoOpaskenuem B web untepdeiice
3HaueHusi HanpsbkeHus ¢ AByx BxojgoB ALl STM32F406. Tak e oroOpaxarb pasHULLY
HanpsHKEHUH.

3aganue 3.

Co3zmare B wmHTErpupoBaHHOUW cpene paspadotku Keil pVision mpoekt mis STM32F406
MHUKPOKOHTpOJUIepa. BbICTaBMB 4acToTy TakTUpOBaHHs mepudepur MHKPOKOHTPOJIIEpa
FSYSCLK pasnyto 32 MI'u, nonyunts Ha Bbixoae ALl cunyconnanbHbI CUTHAN aMIUIMTYA0H
0,7 BonwsT ¥ yactoTor B 1 KI'11.

3ananue 4.

CocraButh nporpammy misg STM32F406 muxpokonTposiepa B cpene Keil pvision, koropas
Oyzner u3 repmuHana [IK ynpaBiasTe cocTossHUAME 4-X CBETOAMO/IOB pa3HbIX LBeToB. Ha skpane
OBM HeoOxoauMo 0TOOpa)xaTbh CJIOBO COOTBETCTBYIOIIEE HANPABICHUIO JABMKEHUS «I10
4acOBOI» MJIM «IPOTHUB YACOBOW» MPU HaKaTHMM Ha KHOMKY L CBETOAMOABI TOJIKHBI MHTasl 1o
oucpean JOJIKHBI «KPYTUTLCA» IMPOTHUB JacoOBOM CTPCJIKH, a IPHU HAXKATUH Ha R — 10 gacoBoii.
CKOpOCTh U3MEHEHHsI CBEUEHUS OT CBETOIMO/IA J1a CBETOIMO0/1a 10JIKHA paBHATHCA 350 Mc.

3aganue S.
Co3mare B wmHTErpupoBaHHOM cpene paspadotku Keil pVision mpoekt mis STM32F406
MUKpPOKOHTpOJUIepa. BpICTaBUB YacTOTy TaKTUpPOBaHHUS TMepudeprur MHUKPOKOHTpOILIepa



FSYSCLK pagnyto 48 MI'11, nonyunts Ha Bbixoae ALl aMmianTy1HO-MOLy TMPOBAHHBIA CUTHA
amrmutynoit 0,9 BonbT M vactoroit B 2 kI, YacTora cMHYCOMAQIBHBIM OrHMOArOIICH Ha JBa
MOPsIIKA MEHBIIE HECYIIEH.

3aganue 6.

Co3nmate B wuHTErpupoBaHHOW cpene paspaborku Keil pVision npoekr mans STM32F406
MUKPOKOHTpoJuiepa. 3adanue cmydenmy: Hanucate MUKPOIIPOrpaMMy IJii MUKPOKOHTPOJLIEpA C
ynpasineHuem no Web-unrtepdeiicy, ynpasnsomyto asymst PIN-nmuonHbMu nepekioyaTensiMu
CBUY, ¢ KOHTpOJIEM TEKYIIEro cCocTossHMs. Tak kak cTouMocThb nepekitouateneit CBY (k mpumepy
PE7116) BbicOKa, mO3TOMY, CUMTaTh, YTO BBIBOJLI yrmpaiieHus nepekitouarencit (E1 u E2)
COEIMHEHBI C BHIBOJAMH MUKPOKOHTpPOJIEPa, K KOTOPBIM MoAcoeAMHEHbI cBeToauo bl R,G,B,O.
[Tpu 3TOM, K MepBOMY IMEPEKIIOYATENI0 MOJCOeTUHEHBI BRIBOJBI g R u B cBeTtonmonos, ko
BTOpOMY mepekinouarento — G u O. BeiopaTh st 0TOOpaKeHUsT aKTUBHOTO COCTOSTHUS — IO B
CBETSIIEMCSI COCTOSIHUY; TIPU 3TOM JUO/Ibl JOJKHBI 0OTOOpaXkaTh COCTOsSIHUE KoMMyTaruu J1-J2, u
J1-J3. Ha Web crpanuiie A0mKHAa OBITh BO3MOXKHOCTh HE3aBHCHMOIO HHTEPAKTHBHOIO
yrnpasneHus kaxaesiM CBY mepekiouaTeneM M MHIUKAIUS TEKYIIETO COCTOSHUS KaXKIOrO U3
IIEPEKIIIOYaTEeNeH.

3aganue 7.

Co3marb B WHTErpupoBaHHOUW cpene paspadotku Keil pVision mpoekt mms STM32F406
MUKpokoHTposuiepa. Ha Beixome ALl momyunTs curHam ¢GopMbl U aMIUIUTYAbl YKa3aHHOU
IpenojaBaTesieM BapUuaTUBHO B MOMEHT MOJTYYSHHS 3aJaHUS.

3aganue 8.

Co3gate B wuHTEerpupoBaHHOW cpene paspaborkm Keil pVision mpoekt miust STM32F406
MHUKPOKOHTpOJUIepa. 3aJjaHue: ynpasiiTh yepe3 Web-uHrepdeiic HHTEHCUBHOCTBIO CBEUEHUs 4-
X CBETOJIUO/IOB.

3aganue 9.

Co3nath B MHTErpUpPOBaHHON cpene pa3padotku Keil pVision mpoekrt, B KOTOPOM OpraHU30BaH
KOJI JIJIsl ONpEJeJICHHs] BhIBOJAa HampspkeHus: Ha Bbixoje LIAIl paBHOro pesynpTaTy pa3HOCTH
HanpskeHui Ha Bxone aByx ALIIL

Kpurtepun oneHuBanus pe3yjibTaToB 00y4eHHs

Ounenka Kpurtepuu oneHnBaHus no 3K3aMeHy

OLIEHKY «OTJIMYHO» 3aClly’KUBACT CTYJIEHT, OCBOMBILIMH 3HaHUS,
YMEHHMsI, KOMIIETEHIIMM M TEOpEeTUYEeCKU Mmarepuan 0e3 MpoOesios;
BBIMOJIHUBIIMKA BCE 33/aHUs, MPEIYCMOTPEHHbIE Y4eOHBIM IJIAHOM Ha
BBICOKOM Ka4€CTBECHHOM YPOBHE; IMPAKTUYICCKHUC HaBBIKU
npo¢eCCHOHATIBLHOIO MPUMEHEHHUSI OCBOCHHBIX 3HAHUH CPOPMHUPOBAHBI.

Bricokuit
OBCHE 5% OOGHapy>XUBIIIEMY BCECTOPOHHEE CHCTEMAaTHYECKOE 3HAHHE Yy4eOHO-
z,(l))TJ'II/I‘IHO) MPOrpaMMHOTO MaTepuana, yMeHue CBOOOIHO BBIMOIHATH MPAKTHUUECKUE

3aJ1aHUsA, OCBOMBIIEMY OCHOBHYKO JINTE€paTypy M 3HAKOMOMY C
JOIIOJIHUTEIIBHOM  JINTEPAaTypO, PEKOMEHJIOBAHHOM  IPOrpamMMOi.
BricTaBisieTcs cTyeHTaM, yCBOMBIIMM B3aMMOCBSI3b OCHOBHBIX ITOHATHN
JUCUMIUIMHBL B WX 3HAYeHUH i mpuoOperaemoil mpodeccun,
IPOSIBUBILIEMY TBOPYECKHE CIOCOOHOCTH B NMOHMMAaHUHU, H3JIOKEHUU U
UCIOJIb30BaHUM Yy4eOHO-IIPOrpPaMMHOI0 MaTepuaia




OLICHKY  «XOpOIIO»  3aClIyXUBaeT CTYIEHT, MPaKTUYECKU

Cpennuii IIOJIHOCTBIO OCBOMBIINY 3HaHUS, YMEHUS, KOMIIETCHIIUU U TEOPETUYECKUN
YPOBEHB «4» Mmarepual, ydeOHble 3a/JaHUsl HE OLIEHEHbl MAaKCHMAJIbHBIM YHCIIOM
(xopor1o) OamioB. OOHapyXUBIIEMY TIOJHOE 3HaHHWE Y4eOHO-TIPOTPAMMHOTO

MaTepuana, YCIEUIHO BBINOJHHUBIIEMY MPEAYCMOTPEHHBIE MPOrpaMMOn
3a/1a4M, YCBOMBILIEMY OCHOBHYIO PEKOMEHIOBAaHHYIO JIUTEPATYPY.
OLICHKY «YyJIOBJIETBOPUTENIBHO) 3aCITyKUBAET CTYACHT, YACTUYHO C
npoOesiaMy OCBOMBIINM 3HAHUS, YMEHUSI, KOMIIETEHLIUU U TEOPETUUECKUIN
MaTepuai, 4acTh y4eOHBIX 3aJaHui TMOO HE BBIMNOJHUI 0 KOHIA, TUO0

[Toporossrii OHH OIICHEHBI YHCJIIOM OaJUIOB OJIM3KUM K MUHHUMAILHOMY, HEKOTOpPHIE
YPOBEHB «3%» NpaKTUYeCKHE HaBBIKM He copmupoBaHbl. OOHApPY)KUBIIEMY 3HAHHE
(YZOBIETBOPUTENl | OCHOBHOTO Y4eOHO-IIPOTPaMMHOTO MaTepuaiia B 00beMe, He0OX0IMMOM
bHO) JUIS JanbHEHIned ydeObl | mpeacTosmed paboTel mo mpodeccud,
CIPABIISAIONIEMYCSI C  BBINIOJHEHUEM  3aJIaHUH, TPETyCMOTPEHHBIX
nporpamMoii.  OOnamaronMM  HEOOXOIUMBIMH — 3HAHUSIMH,  HO

JOIYCTHBIIIMM HETOYHOCTH B OTBETC Ha DK3aMCHE W TPHU BBITIOJHCHHH
9K3aMEHAIIMOHHBIX 33JITaHH.

MuHUMaTBHBIT OIICHKY «HECYJOBJICTBOPUTEIIBHO» 3aCITy)KUBaeT CTYICHT, HE
YPOBEHB «2» OCBOMBIIINI 3HAHUS, YMCHHS, KOMIICTCHIIUH M TEOPETUUYCCKUI MaTepUal,
(HeYIOBNETBOPUT | yueOHBIC 3aqaHUS HE BBIIOJHUJ, NPAKTHYESCKHE HABBIKH  HE
€JIHHO) c(hOpMUPOBAHBHI.

Kputepuu oneHuBaHus mo 3a4ery:

TecroBeie 3amanus cocrouT u3 30—40 TeopeTHUECKHX BOIPOCOB MO TEMATHUYECKUM
pazzenaM paboueil mporpaMMbl yueOHON nuciuIuiHbl 4-ro cemectpa. B 50% Bcex Bompocos
Ka)KJ0ro TecTa ImpeJoiaraeTcs BbIOOp 0HOTO U3 2-4-X BO3MOXKHBIX 0TBETOB. B 50% Bompocax
HEO0OXOIMMO HaMuUCaTh MPABUIBHBIA OTBET CAMOCTOSITENBHO.

Cucrema OLIEHOK BBINOJIHEHHSI KOHTPOJIbHOIO 3a4E€THOI'O TECTUPOBAHUS:

— «OTJIMYHOY» — KOJIMYECTBO MPaBWIbHBIX 0TBETOB OT 90% no 100%;

— «XOpOLI0» — KOJIMYECTBO MPAaBUIBHBIX OTBETOB OT 75% 10 90%;

— «yIIOBJIETBOPHUTEIHHOY» — KOIUYECTBO MPaBUIBHBIX 0TBETOB OT 60% 10 75%.

— «HE yJIOBJIETBOPUTEIHHO)» — KOJIMUECTBO MPaBUIIbHBIX OTBETOB MeHee 59%.

«3a4YTeHO0» BBICTABIACTCA OOYYAIOIIMMCS MOJYYHUBIIEMY IO 3a4€THOMY TECTy OLICHKH
COTJIMYHOY, «XOPOILIO» WM «YJOBIETBOPUTEIHHO) - JIOMYCTUBLIMM MOIPEUIHOCTU B OTBETE HA
3a4eTe M IPU BBINOJHEHUU IMPAKTUYECKUX 3a/laHuil BHIHOCHMBIX Ha 3a4eT, HO O0JIaJaloluM
HEOOXOJUMBIMU 3HAHUSAMH U YMEHMSIMH Ui UX YCTPaHEHUsS NPU KOPPEKTUPOBKE CO CTOPOHBI
npernoaaBarers.

«He 3auTeHo» BbICTaBIIsIETCA OOy4aroUEMyCs MOJYyYUBLIEMY IO 3a4€THOMY TECTY
OLIEHKY «HE Y/IOBJIETBOPUTEIILHO» — T.€. OOHAPYKUBIIEMY CYIIECTBEHHbIE MPOOEIB B 3HAHHIX
OCHOBHOTO IPOTrpaMMHOI0 MaTepuana IO JUCHUIUIMHE, JIOMYCTUBILIEMY NPUHLUIUAIbHbIE
OLIMOKH B BBIMOJIHEHUM NPEIYCMOTPEHHBIX MPOrpaMMOil MPaKTUYECKUX 33aJaHUi (OTCYTCTBUE
3HaHWW 3HAUYUTEIBHOM YacTH MPOTrPaMMHOI0 MaTepHasa; HEOHUMaHUEe OCHOBHOTO COJIEpKaHus
TEOPETUYECKOr0 MaTepuana, HEyMEHHE IPHUMEHATh TEOPETHMUECKHUE 3HAHUS IpPU pELICHHUU
MPAKTUYECKHX 3aja4; JOMYyCTUBILIEMY NPUHIUIHAIBHBIE OIIHOKH.

OneHouyHble CpeicTBa JUIsl MHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXXHOCTSMU
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX CUXO()U3NYECKHX OCOOCHHOCTEH.

— IIpY HeOOXOAMMOCTH HHBAIMIAM H JIUI[AM C OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 37I0POBbSI
[IPENOCTABIIACTCA JOMOJHUTEIBHOE BPEMS Ui IOATOTOBKY OTBETA HA DK3aMEHE;

— IIpU NIPOBEJICHUU MPOLETYPhl OLICHUBAHUS PE3YJIbTATOB O0YyUEHUsI UHBAJIUOB U JIULL C
OTPaHUYEHHBIMU BO3MOXKHOCTSMU 370pPOBbS IIPELyCMATPUBACTCS UCIOIb30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3M C UX MHJUBUIYaTbHBIMU OCOOCHHOCTSIMU;



— TIpU HEOOXOAMMOCTH ISl 00YHAIOIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 37I0POBbS
M WHBAIMAOB TMPOIEIypa OLEHHBAHUS pE3YNbTAaTOB OOYYEHHS MO AWUCIHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHUBaHUS PE3yIHTATOB OOYYEHHS] WHBAJIHIOB U JIMIl C OTPAaHMYCHHBIMHU
BO3MOXXHOCTSIMH 3JI0OPOBbSI IO JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpUBaeT IPelOCTaBICHUE
uHpopManuu B QGopMax, aJaNTHPOBAHHBIX K OTrPAHWYEHHUSIM HUX 30POBbS M BOCIPHATHS
uHpOpMaLUu:

JInst UL ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist JiL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEeKTPOHHOTO TOKYMEHTA.

JInst 1l ¢ HapyHIISHUSIMH OTTIOPHO-/IBUTATEIIBLHOTO arIapara:

— B mieyaTHoOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3HPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaronuxcs.

5. Ilepeyenb yueOHOM JJUTEPATYPbI, HH(POPMANUOHHBIX PECYPCOB U TEXHOJIOT U
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4. Hapeimkua A K. Ludpossie ycTpoiicTBa 1 Mukporporeccopsl. M.: Akagemus, 2008, 318 c.

5. MukpormnporieccopHasi TEXHUKA B CHCTeMax CBsI3U: JabopaTopHbiil mpakTukyM / A.C.
Jleuenko, K.C. Kopotkos, H.A. fIkoBenko, A.A. baGenko. — Kpacnonap: Ky6anckuii roc. yH-T,
2018. - 194 c.

JU1g 0CBOEHMS AMCUMILIMHBI MHBAJINAAMU U JIMIIAMHA C OTPAHUYEHHBIMU BO3MOXKHOCTSMU
310pOBbSl MMEIOTCSI M3JaHMsI B AJIEKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOJIMOTEUHBIX CHCTEMax
«Jlanp» 1 «OpaiiT».

6. MuxkpormnpolieccopHas TEXHUKA B ONTHYECKUX TEIEKOMMYHHUKAI[MOHHBIX CUCTEMAX:
nabopatopHslif mpaktukyMm. / Ilnotunun M.II., A.C. JleBuenko, H.A. SIxoBenko, B.A. Hukutun/
Kpacnonap. Ky6anckuii roc. yu-t, 2014. 112¢. ISBN 978-5-8209-1015-9

7. Lludporas snekrponuka boiit, Kiayc U3narensctBo: Texnocdepa 471 crp. 2007r.

8. HoBuxkos 0. B. OcHoBbl MukpornpoueccopHoit Texuuku [ Tekcer] : yueOHoe nocobue / 10. B.
Hoguxkos, I1. K. Cxopoboraros. — 3-e u3f., uctp. — M. : TnTepHeT-YHUBepCUTET
Nndpopmannonusix Texnonoruit : BUHOM. Jlaboparopus 3nanuii, 2006. - 357 c.



9. Oropoauukos, 1. H. MukpormpolieccopHasi TeXHUKA: BBeleHHE B cortex-m3 : yueOHoe
nocobue st By3oB / M. H. Oropoguukos. — M. : U3natenscTBo FOpaiit, 2018. — 116¢. — (Cepust
: YauBepcuretsl Poccun). — ISBN 978-5-534-02380-0. — Pesxxum noctymna : www.biblio-
online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DADI10.

10. XaptoB B.S. Mukpomnporieccopabie cucteMbl [ Tekcer] : yaeOHOe mocoOue st CTYACHTOB
By30B / B. {I. XaproB. - M. : Akagemus, 2010. - 351 c.

5.2. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBpPeMeHHbIe Npo(ecCHOHAIBHBIE 0a3bl
JAHHBIX ¥ THPOPMALMOHHbIE CIPABOYHBIE CHCTEMbI

J1eKTPOHHO-0ubMoTeuHbIe cucTeMbl (IBC):

1. OBC «FOPAUT» https://urait.ru/

2. OBC «JIAHb» https://c.lanbook.com

Pecypchsl cB0G0AHOTO T0CTYNA:

1. DnektpoHHas WHPOPMAIMOHHO-00pa3oBarenbHast cpera MoaynbHOro JIMHAMHYECKOTO
Oo6yuenus KyoI'Y — paznen «OCHOBBI CXeMOTEXHUKH MTPOTPAMMUPYEMBIX YCTPOMCTBY
http://moodle.kubsu.ru

2. Dnekrponnas 6ubnnorexa FOPANT: www.biblio-online.ru

3. DnekTponHo-O6ubmuoreunas cucrema JIAHD: https://e.lanbook.com

4. Karanor marazuHa Ywun-Jlum m Bujeo 0030pbl MO KOMIIOHEHTHOM 0asze Mmpoparolieiics B
MarasmHe, a TaK)Ke CIPaBOYHbIC MaTEPHAIBI HA TIPOJAaBACMbIe KOMIIOHECHTHI
https://www.chipdip.ru

5. Reference manual STM32F405/415, STM32F407/417, STM32F427/437  and
STM32F429/439 advanced ARM®-based 32-bit MCUs STMicroelectronics [DneKTpOHHBII
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.pdf/files/DM00036052.pdf/jcr:content/translations/en.D
M00036052.pdf

8. Verilog HDL na I[TJINC https://www.youtube.com/c/JackOv/videos

9. Ilporotunuposanue ASIC Ha FPGA https://habr.com/ru/post/387653/

Co0cTBeHHbIE )JIEKTPOHHBIE 00pa3oBaTeIbHble U HH(OPMAIIMOHHBbIE PeCypPChI
KyoI'y:
1. Cpena MOAYNBHOTO AMHAMUYECKOTO 00yueHus http://moodle.kubsu.ru
2. ba3a y4eOHBIX MJIaHOB, Y4€OHO-METOANYECKUX KOMILIEKCOB, IyOIUKaIMi 1
KoH(pepeHmi http://mschool.kubsu.ru/
3. DnektpoHHbIN apxuB gokymeHToB KyoI'Y http://docspace.kubsu.ru/

Jns co3nanus v MyONMKaIMK KOHTEHTa M y4eOHBIX OOBEKTOB MpPEmoAaBaTeNieM HCIONb3yeTCs
CiTy>0a BHJIEO TPAHCIISAIMNA U UHCTPYMEHT ISl DJIEKTPOHHON KOMMYHHUKAIIUU U OOpaTHOM CBS3U
CO CTYJAEHTAMH U3 IIEPEUHS BO3MOXKHBIX K IPUMEHEHUIO Ha HAYaJI0 COOTBETCTBYIOLLETO CEMECTpA.



6. MeTognueckue ykazaHus 1J1sl 00y4aOIUXCSl 0 OCBOEHHM IO JUCUMILITIMHBI (MOIYJIs1)

Jlexmus siBnsieTcs ofHON U3 (POPM U3yUEHHS TEOPETUIECKOTO MaTepuaa 1o IUCIUILTHHE.
B xo/1e neKunoHHOT0 Kypca MpOBOIUTCS U3JI0KEHNE COBPEMEHHBIX HaYUHBIX MOJX0JA0B U TEOPUIA.
B Tterpamm s KOHCIEKTUPOBAHMSA JIEKIUH HEOOXOJMMO HUMETh IMOJIsA, TAE IO XOAdy
KOHCIIEKTUPOBAHUS JI€Jat0TCsl HEOOXOIMMBbIE TOMETKH. 3aMUCH JIOJKHBI ObITh N30MPATETbHBIMU.
B KoHCnekTe NpuMEHSIOT COKpAIeHUE CIIOB, YTO YCKOpSET 3anuch. Bompockl, BO3HUKAOIINE B
XO/JIe JIKIMH, €CIM He 3a/aHbl Cpa3y, PeKOMEHyeTCs 3alHiChIBaTh Ha MOJSX U MOCIIe OKOHYAHUS
JeKIMM OOpaTHTHCS 3a pa3bsiCHEHHWEM K mpenoaaBarento. HeoOXoaumo akTUBHO paboTath ¢
KOHCIIEKTOM JIEKIIMH: TOCJE OKOHYAHUS JIEKIIMU PEKOMEHAYETCs MepeyuTaTb CBOM 3allUCH,
BHECTH MOIPaBKU U JOIIOJHEHUS.

OpHMM U3 OCHOBHBIX BUJIOB JICATEIHHOCTH CTYACHTA SIBJISIETCA CAMOCTOsITENIbHAs padoTa,
KOTOpas BKJIIOYAET B ce0s M3y4eHHE JICKIIMOHHOTO MaTeprala, y4eOHUKOB U Y4€OHBIX MOCOOHIA,
MOJITOTOBKHU K BBITIOTHEHHIO JJa00PaTOPHBIX paboT U 0(OPMIICHUIO TEXHUYECKUX OTUETOB M0 HHUM,
a TaK K€ MOJATOTOBKU K MPAKTUYECKUM 3aHATHAM U3yYEHHUEM KPAaTKOW TEOPUH B 33JaYHUKAX U
pelIeHUH JOMAIIHUX 3aJaHHH.

MeTtoauka caMOCTOATENbHON pabOThl MPEABAPUTEIBHO Pa3bsACHAETCS MpenoaaBaTeieM u
B TOCJTIEAYIONIEM MOXXET YTOUHATHCA C Y4€TOM MHIUBUIYaTbHBIX OCOOEHHOCTEH CTYICHTOB.
Bpemst 1 MecTo caMOCTOSATENBHOW pabOTHl BEIOMPAIOTCS CTYJCHTaMHU MO CBOEMY YCMOTPEHUIO
IUTAHUPOBAHKUE BPEMEHU Ha CaMOCTOSTENbHYIO paboTy, HEOOXOAMMOTO Ha U3y4eHHE HACTOSIICH
JUCLUIUIMHBI, CTYyAEHTaM JIy4dllle BCEro OCYIIECTBISITH pPABHOMEPHO Ha BECh CEMECTD,
peycMaTpuBasi IpU STOM PETyIIpHOE MOBTOPEHHE MPOUIEHHOTO MaTepHarna.

CaMocTosTenbHYI0 padoTy HaJl AUCUUIIIIMHON ClIeAyeT HAUMHATh C U3Y4YE€HHUS IPOTPaMMBbl,
KOTOpasi COJEP>KUT OCHOBHBbIE TpeOOBaHMSI K 3HAHHUSIM, YMEHHSIM M HaBbIKaM OOYyYaeMBbIX.
O0s13aTeNnbHO cIeAyeT BCHOMHUTD PEKOMEHAAINU ITPEN0/1aBaTelNsl, JaHHbIE B X0/1€ YCTAHOBOYHBIX
3aHATUH. 3areM cieayeT NMPUCTYNAaTh K M3YYEHUIO OTIENBHBIX Pa3/eioB M TEM B IOPSIKE,
IIPEAYCMOTPEHHOM IIPOTPaMMOi.

[TonyunB mnpencrtaBieHre 00 OCHOBHOM COACpXAHUHM pa3zienia, TEMbl, HEOOXOAUMO
U3YYUTh MaTepuan Mo TeMe, U3JI0XKEHHbIH B yueOHHKe. LlerecooOpa3HO cOCTaBUTH KpaTKUM
KOHCIEKT WJIM CXEMY, OTOOPaKaIOIIyI0 CMBICT U CBSI3M OCHOBHBIX TMOHSATUIN TAHHOTO pa3fena u
BKIIIOYCHHBIX B HEro TeM (Wi 0ojee MPOAYKTUBHO — JOIMOJHUTh KOHCIEKT JIEKIIHH).
OO0s13aTenbHO ClleyeT 3allMChlBaTh BO3ZHUKIIME BOIPOCHI, Ha KOTOpPbIE HE YAAJIOCh OTBETUTh
CaMOCTOSITENILHO.

Heo0xo1uMo M3y4uTh CIMCOK PEKOMEHI0BAHHOM JINTEPATYpPhl U yOSAUTHCS B €€ HaTHUUU
B JIMYHOM TOJIH30BAHUU WM B TMOJAPA3ACICHUAX OMOMMOTEKH B OyMa)XHOM WM DJIEKTPOHHOM
Buje. Bcro 0CHOBHYIO y4eOHYIO JIUTEpATypy KeJNaTelbHO U3ydaTh C COCTABICHHEM KOHCIIEKTA.
UreHue nuTeparypbl, HE COMPOBOXKIAEMOE KOHCIEKTUPOBAHUEM, MO pe3ysbTaTuBHO. llenb
HalMCaHUs KOHCIIEKTA 10 AUCHUILINHE — C(OPMHUPOBATh HABBIKH 110 TIOUCKY, 0TOOPY, aHATIHU3Y U
dbopMyIUpOBaHHUIO YI€OHOTO MaTeprasa. ITH HaBBIKK 00s13aTeIbHBI IS JTI000TO CIIEIUATUCTA C
BBICHIMM OOpa30BaHMEM HE3aBUCHUMO OT BBIOpaHHOrO HampaBieHHs. Hammcanue KoHCIEKTa
JIOJI’KHO OBITh TBOPYECKUM — HYXKHO HE IIEPENUCHIBATh TEKCT U3 HICTOYHUKOB, HO MBITAThCS KPaTKO
U3JIaraTb CBOMMH CJIOBAMM COJEpPXKaHUE OTBETA, TP STOM MAKCUMAJIBHO €r0 CTPYKTYPHUPYS U
MCIIOJIb3YSl CHMBOJIBI U yCJIOBHBIE 0003HaueHus (B 3ToM Bam moMoryT BOIpochl BHIHOCHMBIE Ha
3a4€THOE TECTHUPOBaHUE M 3k3aMeH). KonmpoBaHMe M 3aydnMBaHHME HEOCMBICIEHHOIO TEKCTa
TPYJAOEMKO U 1O OOJBIIOMY CUETY HE UMEET MM03HAaBaTEeNbHON M MpaKkTUYecKol LeHHocTu. [lpu
paboTe Hax KOHCIIEKTOM 00s3aTe€IbHO BBIABISIOTCS M OTMEYAIOTCAd TpPyAHBIE IS
CaMOCTOSITENIbHOTO U3y4Y€HHS BOIIPOCHI, C KOTOPBIMU YMECTHO OOPAaTUTHCA K IIPEOAaBaTENI0 IpU
MOCEIIEHUH 3aHATHI U KOHCYIbTAIUi, THO0 B MHANBUAYAIbHOM nopsiake. [Ipu urenun yueOHOU
U HAy4yHOW JUTEepaTypbl HEOOXOAMMO BCErja CIEIUTh 32 TOYHBIM U IOJIHBIM TOHUMaHUEM
3HAYEHUs TEPMUHOB U COJIEP>KaHUs IIOHATUH, HCIIOJIb3YEMBIX B TEKCTE. Beeraa cieyer yrouHsaTh
3HAUEHUS O CIOBAPSAM WM SHIMKIONEAUSIM, TP HEOOXOIMMOCTH 3alMChIBATh.



K mpakTHueckuMm 3aHATHSM HEOOXOIMMO TOTOBUTCS TNPEABAPUTEIHHOIO, /0 Hayaia
3aHATHS. HeoOXoaumo O03HaKOMUTCST €  KpaTKoW TeopHed Mo BHAECO MaTepuajiam
IIPEAOCTABIIEMbIM B OHJIAMH JOCTYII I10 COOTBETCTBYIOIIEH Teme. BXoje MoAroToBKH, TaK Ke
ClIelyeT BECTH KOHCIIEKTUPOBAaHUE, @ BO3HUKIIUE BOIIPOCHI 334aTh BEAYIIEMY IIPENOABaTeIIo B
Hayase MPaKTUYEeCKOTO 3aHATHS WM B KOHCYJIBTALIMOHHOM (hopme.

K naGopaTopHbIM paboTam ciieayeT HOArOTOBUTHCS MPEIBAPUTEIBHO, O3HAKOMHBILHUCH C
KpaTkoi HO cHenu(uyeckoil TeopHel pa3MEIIeHHOW B COOTBETCTBYIOIIEH METOJHYKE.
PexkoMenayeTcsi 03HaKOMUTBCS 3apaHee U ¢ METOAMYECKUMU PEKOMEHAALMIMU 110 IPOBEICHUIO

COOTBETCTBYIOIIEH JIabopaTOpHOW pabOThl, W B clOy4yae HEOOXOIUMOCTH MPOBECTH
npeBapUTeNbHbIe Pacu&Thl WU MOATOTOBUTH MIPOIPAMMHYIO OCHOBY.
HenocpenctBeHHas  MmoArotoBka K — 3a4eTy  OCYIIECTBJIIETCS IO BOINPOCAM,

IIPEJICTABICHHBIM B JIAHHOM Y4eOHOM MporpaMMe JUCIUILIMHBI IO JJA0OPaTOPHBIM paboTaM.

B ocBoeHWW MUCHUIUIMHBI WHBAUAAMH U JTUIAMH C OTPaHUYCHHBIMU BO3MOXHOCTSMU
3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYJIbTAIMH) —
JIOTIOTHATEIIFHOE PA3bsICHEHHE yUeOHOT0 MaTepurara.

WupuBuayanbHble KOHCYJIBTAIlMM IO TPEIMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CIOCOOCTBYIONUM HHIUBUyaTU3allMd O0yYCHUS U YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXJy MpernojaBaTelieM W OOy4aroIIUMCs HWHBAJIMIOM WM JIMIOM C OrPaHUYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBBSI.

7. MaTrepuajibHO-TEXHUYECKOe o0ecriedeHne 1o JUCHUIInHE (MOAYJI10)

HanmenoBanue [lepedeHp MMIIEH3NOHHOTO
Ne CIEINATBbHBIX OcHaterroCTE CHEHHATLHRIX MIPOTPaMMHOT0 00eCHeUeHNUs
. MOMETIEHU I
MOMEIICHUI
1. Yuebnpie aynutopun | JleknnmoHHAS aymutopus, | 1. OmepannonHas cuctema Microsoft
IUTS TIPOBEACHUS | OCHAIICHHAs mpe3eHTannoHHON | cemeiictBa Windows (8/10), B pamkax
3aHATHH JICKIIMOHHOTO | TEXHHUKOW  (IIPOEKTOp,  JKpaH, | MPOTrpaMMBbl KOMITaHHH Microsoft
THIA KOMITBIOTEP/HOYTOYK) u | “Enrollment for Education Solutions”
COOTBETCTBYIOIIMM TPOTPaMMHBIM | JUIi  KOMIIBIOTEPOB U CEpBEpPOB
obecreyeHrEM (ITo) nns | Ky6anckoro TOCYAapCTBEHHOTO
BOCIIPOU3BEICHHUS ¢aitnoB | yHHBepcHUTETa M €ro (HUIINAIIOB.
dbopmara jpg u avi. JlocTaTOYHBIM
KOJINYECTBOM TIOCAJJOYHBIX MECT:
Ne 209C, Ne 315C, Ne201
2. VYueOHple ayauTopuu | AynuTOpHs ocHamenHast | 1. OnepaunonHas cucrema Microsoft
TUTS MPOBENCHUS | MEJIOBRIMA WM MapKepHeIMH | cemerictBa Windows (8/10), B pamkax
3aHATHH CEMHHApPCKOTO | JOCKaMH, OCHAIIIEHHAs | MPOTPaMMEI KOMITaHUU Microsoft
TUTA, TPYNIOBBIX U | MPE3CHTAHOHHOMN texHukoit | “Enrollment for Education Solutions”
WHIUBHIYaIbHbBIX (mpoekTop, 9KpaH, | Ui KOMIIBIOTEPOB U CEPBEpPOB
KOHCYJIbTAIIHH, KOMITEIOTEP/HOYTOYK) u | Kybanckoro TOCyTapCTBEHHOTO
TEKYIIEro KOHTPOJIA U | COOTBETCTBYIOLIMM IIPOTPaMMHBIM | YHUBEPCHTETA M €ro (hHUIINaoB.
IIPOMEXKYTOUHOMI obecreyeHneM (ITO) quis | 2. Tlporpammubiii maker WinAVR s
aTTecTaluu BOCIIPOU3BEICHUS ¢haiinoB | omepalMOHHBIX  CHCTEM  CeMelcTBa
¢dbopmara jpg u avi, gocrarounbiM | Windows, BKIrOUaromuid B ce0s Kpocc-
KOJIMYECTBOM IIOCAJ0YHBIX MECT CO | KOMITHIISITOP U MHCTPYMEHTHI pa3paboTKu
CTONaMHU: Ne209C, Ne205aC, | nnst MUKpOKOHTpoiiepoB cepuit AVR
Ne315C, Ne211C ¢upmer Atmel. WinAVR u Bce Bxozsmue
B HETO IIPOTPAaMMBI SIBJISIOTCSI OTKPHITHIM
MIPOTPaMMHBIM obecrieueHneM,
BbINYLIEHHBIM o1 aunensueit GNU, Ho
PpacIpoCTpaHsIIoTCs B
CKOMIIMIIMPOBAaHHOM BHUjIE
https://sourceforge.net/projects/winavr/fil
es/.
3. IIporpaMMHBIi TIAKET MOJ JTUICH3UEH
GNU Quartus II wmm light pmms
OIlEpAllMOHHBIX  CHCTEM  CeMeHcTBa




Windows, BKITIO4aroniuii B ceds Kpocc-
KOMITUJISITOP U MHCTPYMEHTBI pa3paboTKu
st FPGA.

3. Y4eOHple ayIuTOpHH
TUTST MIPOBEICHUS
m1ab0paTOPHBIX
3aHsaTH (paboT)

Jlaboparopusi, YKOMIUIEKTOBaHHAs
CTHCIHANIN3APOBAHHON MeOenpio U
TEXHHYECKHMHU cpeacTBaMu
obyuenms. IlpoBemenume 3aHATHI
mabopaToOpHOTO MPaKTHKyMa
YaCTHYHO HpeTyCMOTPEHO B
«1abopaTopun ugposoit u
aHanoroBol TexHukm» Ne327C Ha
11a00paTOPHBIX CTeH/ax
«IJEeKTPOHHBIE pudopB»,
BBIITyCKAaeMBbIX CaHkT-
[etepbyprekmm ['ocynapcTBeHHBIM
YHuBepcureTom
TenmekoMmyHHKanmuié ©uM. TPOQ.
M.A. bonu-bpyesuua. Bropas
MOJIOBHHA J1a0OPaTOPHBIX  PadoT
MIPOBOAUTCA B  (KOMIIBIOTEPHOM
KJIacce CIELHaTbHBIX JTUCIUIUTHHY»
(aynuTtopus 205¢) (c
ucnonp3oBanneM  MIKROE-456,
BIGAVR6 Development System,
[MonnodyHKUMOHANBHAS
OTJIafoYHasl IuIaTa Uil U3Y9IEHHS
MK Atmel AVR) c
ncnosbszoBanueM 1K

1. Omepaunonnas cuctema Microsoft
cemerictea Windows (8/10), B pamxax
TIPOTPaMMEI KOMIIaHUHT Microsoft
“Enrollment for Education Solutions”
UL KOMITBIOTEPOB  H  CEpBEpOB
Ky6anckoro TOCYAapCTBEHHOTO
YHUBEPCHUTETA U €ro (hHIINaJIOB.

2. Iporpammusiii mnaker Keil MDK-
ARM-CM-ED - 10user JUIS
OIlEpAllMOHHBIX ~ CHCTEM  CeMelcTBa
Windows, BKITIO4aroniuii B ceds Kpocc-
KOMIIJISTOP ¥ HHCTPYMEHTHI pa3padoTKu
TUIS MHKPOKOHTPOJUIEPOB cepuit
STMFxxx ¢ sapom Cortex-Mx.

3. IlporpaMMHBIN NakeT NOJ JULEH3UEH
GNU Quartus I wmm light mns
ONEPALIMOHHBIX ~ CHCTEM  CEMEHCTBa
Windows, Bkimovaronuii B cedst Kpocc-
KOMIIJISITOP ¥ HHCTPYMEHTHI pa3paboTKu
s FPGA.

4. Tporpammusiii makeT WinAVR mis
OIIEPAllMOHHBIX ~ CHCTEM  CeMelCTBa
Windows, Brmogaromuii B cedst Kpocc-
KOMIIJISTOP ¥ HHCTPYMEHTHI pa3padoTKu
JUIsL MUKpPOKOHTpoJulepoB cepuii AVR
¢upmer Atmel. WinAVR u Bce Bxozsmue
B HETO MPOTPAMMEI SBIITIOTCS OTKPBITHIM

TIPOTPaMMHBIM obecrieueHneM,
BBINTYIIEHHBIM 1o nuieH3ueit GNU, Ho
PacIpoCTpaHsIOTCs B
CKOMITMJINPOBAHHOM BUIC

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

Hns

CaMOCTOSTEILHONU

paboThI

o0yJaronmxcs

MPENYCMOTPEHBl  MMOMEIICHUS,

YKOMILIEKTOBAaHHBIEC CHEIMATM3UPOBAHHON MeOeIbl0, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOM C
BO3MOXKHOCTBIO MOJKITIOUCHUS K ceTu «HTepHeT» U 00ecredeHreM JO0CTyIa B AJICKTPOHHYIO
nH(}OPMaILMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

HaumeHnoBaHue nomenieHui
JUTSL CAMOCTOSITEIbHON paboThI

OCHaIlleHHOCTh MOMEIEHUH ISl CAMOCTOSITENILHOM PaboThl 00yUYarOIMXCst

oOygaromuxcs (YUTaIBHBIN 3all
Hayunoti OubmmoTexu)

oOygarommuxcs
TTomerienne st | Mebenb: yueOHas meOenb
CaMOCTOSATEIBHOMI pabotsl | KomriekT crieruann3upoBaHHON MeOen: KOMIBbIOTEPHBIE CTOJIBI

ObopynoBaHue:  KOMIIbIOTEpHas

TCXHHUKaA C IIOAKITHOYCHUEM K

MH(POPMALMOHHO-KOMMYHHKAMOHHOH ceTi «MHTepHET» W JOCTYNOM B
UEKTPOHHYIO MH(OPMALIMOHHO-00Pa30BaTEIBHYIO Cpely 00pa3oBaTeNbHOI
OpraHu3aluy,  BeO-KaMepbl,  KOMMYHHKallHOHHOe  00OpyIOBaHUe,
o0ecreunBaroIiee JOCTYyll K CETH HHTEPHET (IPOBOAHOE COEJUHEHUE U
OecrpoBoJIHOE coeArHEeHue 1Mo TexHosoruu Wi-Fi)

ITomeiienue JUISL
CaMOCTOSITENILHON paboThI
obyuaromuxcs (ayn.207)

MebGenb: yueOHas mebenb

KoMIutekT criennanu3upoBaHHON MeOeIi: KOMITBIOTEPHBIE CTOJIbI
O6opynoBaHe: KOMIIBIOTEpHAsI TEXHUKA (Ha OCHOBE TOHKHX KJIHEHTOB) C
MOAKIIIOUYEHHEM K MH()OPMAalMOHHO-KOMMYHHKAIIMOHHON ceT «/HTepHeT»
U JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIOHHO-00pa30BaTEeNbHYIO CPedy
00pa3oBaTeNbHOM OpraHu3alud,  KOMMYHHUKAIMOHHOE 000pYyI0BaHHE,
obecreunBaoIiee J0CTYM K CETH HHTEPHET.
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