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1 He.]'ll/l 1 3aJa491 U3YUYCHUSA TUCHUITIMHBI

1.1 Heanp AucHUNINHBI

VYyebnas nucuuruimHa «OCHOBBI CXEMOTEXHUKH MPOTPAMMUPYEMBIX YCTPONCTBY» CTaBUT
CBOCH IIEIbI0 U3YUYEHHE TOCTPOCHUS M (PYHKIIMOHUPOBAHUS OCHOBHBIX 3JIEMEHTOB HU(PPOBBIX
YCTpOHCTB W (GYHKIMOHUPYIOIIMX HAa HMX OCHOBE Y3JI0B IMPOTPAMMHUPYEMBIX YCTPOMCTB:
MHUKPOCXEM, MHUKPOCOOPOK, MHKPOKOHTPOJUIEPOB M TPOTPAMMHUPYEMOU JIOTHKH; KOTOPBIS
SBJISIFOTCS.  OCHOBOM I peajM3allid Pa3JIMYHbIX KOMIUIEKCHBIX CHCTEM aBTOMAaTH3alluu
MPOU3BOJICTBEHHBIX MPOIECCOB U HAYYHBIX MCCIIEI0BAHUM, BCTPOCHHBIX MUKPOIIPOLIECCOPHBIX U
MHUKPOKOHTPOJIJIEPHBIX CUCTEM BCEX Cep IEKTPOHUKH.

1.2 3agauu M CHUILTHHEI

O3HaKOMUTH CTYACHTOB C TIPAKTUYECKON peanu3anud IUGPOBOM CXEMOTEXHHUKH,
METO/JIaMHM aHaJIu3a U CUHTE3a JIOTUYECKUX U 3allOMUHAIONIMX 3JE€MEHTOB, KOMOMHATOPHBIX U
MOCIe0BATENbHBIX (PYHKIIMOHAIBHBIX Y3JI0B, YCTPOHCTBO MOAYJEH BBOJA-BBIBOJA ITHUCKPETHON
uH(pOpMaAIIMM TPOrPaMMHUPYEMBIX JIOTUUECKHX KOHTPOJJIEPOB, OCHOBAM AapXUTEKTYphl U
OCHOBHBIMHU TEXHUYECKUMH XapaKTEPUCTHKAMU MHKPOIPOIECCOPOB (MMPOrpaMMHOE yIpaBJICHUE
BBOJIOM- BBIBOJIOM, KaHaJbl MPSMOTr0 JOCTyIa B MaMsTh; Ha3HaYE€HWE U BUJBI MPEPHIBAHUN); C
OCHOBHBIMH TPeOOBaHUSMU KOMIUIEKTOBAHUS, MPOTPAMMHBIM OOECIIeUeHUEM, YIPABISIOMIUMU
KOMILUIEKCAMH  Y3JIOB KOMMYTAllMU. A TakXKe, CHCTEeMAaTH3UpPOBATh IIOJyYEHHBIE 3HAHUS
Kacaroleicss pa3paboTKu apXUTEKTypbl MUKPOKOHTPOJUIEPOB M MPOrpaMMHOr0 oOecredeHus,
OCOOCHHOCTEH MPUMEHCHHSI MUKPOIPOIICCCOPHON TEXHWKH M TPOrPAaMMHOTO OOeCreYeHHS B
cpencTBax CBs3M W 00paboTkm wmHGopmaruu. JlaTh OCHOBHBIE NPAKTUYCCKHUE HABBIKU I10
IIPOrpaMMHUPOBAHNIO MUKpOKOHTposiepoB u IIJINC.

1.3 MecTo AuCHHMILUINHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

JucuummmHa «OCHOBBI CXEMOTEXHHMKH IPOrPaMMHUPYEMBIX YCTPOMCTB» OTHOCHUTCS K
dbopmupyeMoil ydyacTHUKaMH 0O0Opa3oBaTeIbHBIX OTHOIIEHWNA dYacTh broka 1 "JucuurinHb
(Mogynu) mo BbIOOpY" ydeOHOro MiaHa. B cooTBeTcTBUMU ¢ paboyuM yueOHBIM ILIAHOM
JUCIUIUIMHA U3ydaeTcs Ha TPETbeM Kypce Mo ouHoil (opme oOyueHus. Bun npomexxyrouHoi
aTTeCTallUU: B IIITOM CEMECTPE — DK3aMEH.

Matepran IUCUUIUIMHBI BecbMa OOBEMEH, MOITOMY JJsi €ro YCHEIIHOIO OCBOEHUS
HEOOXO/MMO YCHEIIHOE YCBOEGHHE MPEIBApUTENBHBIX JUCHUIUIMH: «AJTOPUTMHU3ALMS U
nporpamMmmupoBanue», «Teopust snexTpuueckux uenen», «Ddusuka MNOTYNPOBOJHUKOB U
IIEKTPOHMKA», «VIHOCTPAaHHBIN SA3BIK».

N3yyast 3Ty OUCHUIUIMHY, KPOME BCEr0 MpPOYero, CTYJAEHTHI MOJY4aloT MPAKTHUYECKHE
HaBBIKM DKCIEPUMEHTAIbHBIX MCCIENOBAHUN CHUHTE3UPOBAHHBIX CaMOCTOSITENIBHO YCTPOMCTB,
HAaBbIKM CAMOCTOSTEIBHOTO TPUHATHS PpEHIeHUH Ui JOCTHXKEHHUS TOCTaBJICHHBIX 3a/ay
(YHKLIMOHUPOBAaHUS pa3padaTbiBaeMOil M HKCIUTyaTUPYEeMO#l MpOorpaMMHO-alMapaTHOM YacTu
yCTpOMCTB. Tak Kak mMporpaMMHO-aIIIapaTHbIN KOMIUIEKC 3TO BCET1a HEPa3phIBHOE LIEJIOE, O YEM
HY)KHO TOMHMTb IIPH CO3JIaHUU IIpOrpaMM, AUCLUIIIMHA TO3BOJIET OCO3HATh IPEIEIIbHbBIE
BO3MO>KHOCTH allllapaTHBIX CPEICTB YIPABISIEMbIX IPOrPaMMHBIMU MPOAYKTaMu. B ¢Bsi3u ¢ aTuM,
B INCLUIUIMHE YaCTSIMU PACCMAaTPUBAIOTCS BOIIPOCHI PACCMAaTPUBAEMBIE, 3a4aCTYIO B COBEPIIEHHO
OTJIIMYHOM paKkypce B TMapajljieIbHO BEIOMBIX JUCHMUILUIMHAX M HEOOXOJUMOM acHeKTe
nocienyonmx: «PagporexHnyeckue Henu W CcUrHanbly, «LludpoBas paanodaeKTpoHMKa WU
o0OpaboTka curHanoBy», «OCHOBBI KOHCTPYHMPOBAaHHS M TEXHOJOTMHU MpoekThpoBaHus PICy,
«Pagnorexnnyeckue cucrems», «lIporpammupoBaHue MHUKpPOKOHTpoJiepoB», «Lludposbie
YCTPOMCTBA K MUKPOIIPOLIECCOPHI».

1.4 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O00y4YeHUS MO JAUCHHUIUIMHE (MOIYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS 00pa30BaTeIbHONH MPOrpaMMBbI

N3yuenne nanHOM y4eOHOM TUCIUIUIMHBI HAMPaBIICHO HA (POPMHUPOBAHHE Y
oOyJaromuxcs 4acT npogheccuonanvruix komnerenuuid: [1K-2, ITK-3.



KOH 1 HAMMCHOBAHUC
HHAWKATOPa JOCTHUKECHUA
KOMIICTCHIINH

PesynpraTel 00yueHNS IO JUCIUIIINHE

IIK-2 cnocofeH ompeneasaTb BO3MOKHOCTHbIe KOHCTPYKTHBHbIE BApPHAHTBI pealH3allid OTIeJdbHBIX

aHAJIOTOBLIX 0JIOKOB

3HATh
TeopeTuueckre OCHOBBI U
0COOCHHOCTH: JIOTHYECKHX
(GyHKUHH ¥ DIIEMEHTOB,
IIpE/ICTaBIICHUE
JIOTHYECKUX BBIPAKEHHH;
MUHHAMH3aLUS] JIOTHYECKUX

cxeM; (QyHKIHOHAJIbHbIC
y3JIbI KOMOMHATOPHOM
JIOTHKH; CXEMBI C
MIaMAThHIO;

BBIYHUCIINTCIIBHBIC CXEMBI;

HIIK-2.1 Cnocoben
OCYIIECTBIISATH OTIAJKY
DJIEMEHTOB, OJOKOB H CHCTEM
BCTPOCHHBIMU CpeicTBaMu
MIPOrPAaMMHUPOBAHUS i CHCTEMaMHU
ABTOMaTHYECKOTO
MIPOEKTUPOBAHHUSI

UIIK-2.2 Crnocoben
HCII0JIb30BaTh MIPUEMBI
MIPOCKTHPOBAHUS CXEMBI
aHAJIOTOBOTO O  CMEIIAHHOTO
CHTHAJIOB

UIIK-2.3  OcymecTBisATs  Ha
MPAKTUKE PUHIUITBI TOCTPOSHUS
u (GYHKIMOHUPOBAHUS

AHAJIOTOBBIX YCTPOUCTB

PETHCTPBI U PErUCTPOBast
NaMATh; IPUHLUIIBI
MOCTPOCHHS CXEM MaMATH
Ha IMOJIYIPOBOTHUKOBBIX
AIIT u AT,
MHUKPOCXEMOTEXHHUKY U
MIPUHIXT PaboTHI 6a30BBIX
KacKaJioB U
JIOTUYECKUX DIICMEHTOB
IUPPOBHIX CXEM.

yMmeTb
B nporpammHoM nakere,

BKJIIOYAIOLIUIL B ce0d
KOMITWIISITOD, acceMouiep,
KOMITOHOBIIHK U JPYyTHE
WHCTPYMEHTHI COCTABIIATh
MIPOTrPaMMHBIN KO JJIst
MHKpPOKOHTPOJIIEPOB Ha
OCHOBE I'apBapACKOn
APXUTEKTYpPHI, OJIU3KOH K
RISC. B nporpamMmmHOM
MIaKEeTe COCTABIATh
HpOTPaMMBI IS
UCIIOJIb3YEMBIX B
nmabopaTopHEIX paboTax
MHKPOKOHTPOJIIEPOB,
HPOBOJUTH IPOLENYPY
NPaKTU4YECKOW HATYpHOU
OTJIAAKH pabOTHI KOJIa.
Amnanoruyaso i ITIJINC.
00BSICHATH paboTy
MIPOCTEHIINX JTOTHIECKUX
YCTPOWCTB, OOBSACHATH
paboTy mpocTentmx
MOJIynei U(POBBIX
YCTpPOMCTB.
paspabartbiBaTh
TEXHUYECKHUE
crienudukanyuy Ha
NpOrpaMMHbBIE
KOMITOHEHTBI M UX
B3aUMO/ICHCTBHUE

BJIa/IeTh
Bnagets
HaBbIKAMHU
HalMCAHUS
porpamMmm
(mporpamMMupoB
aHM) Ha A3bIKE
Cu nns
MHUKPOKOHTPOJLI
epoHa
APXHUTEKType
ommskoit k RISC
IIPOLIECCOPOB:
JUTSL TIepeadn
HHPOPMALIUH TI0
uHTEpdeiicam.
Bnagets
HaBBIKAMH
pOrpaMMHpOBa
nus [IJINC.

IIK-3 Cnoco0eH BBINOJHATH P

Pain03JIeKTPOHHBIX CPEICTB U 000PY10BaAHMS

a00ThI MO MOHTAaKy, HaJIaJIKe, HaCTpoﬁRe, peryjupoBKe U UCNbLITAHUIO

HIIK-3.1 Cnocoben k pabote 1o
JAUArHOCTHKE )54 OLICHKE
TEXHUYCCKOT'O COCTOSITHU S
PaIUOdIEKTPOHHOM aTapaTypébl,
BJIAJICET MPUEMAMHU HACTPOMKH

3HATh
TIPUHITUITEI paboTEHI,
TEXHUYECKHe
XapaKTEePUCTUKH U
KOHCTPYKTUBHBIE

UIIK-3.2 Cnocoben
MOHTHPOBATh
PAMOdIEKTPOHHYIO AlapaTypy

WIIK-3.3 Bnageer 0Oe3omacHbIMU
IIPUEMaMHU BBINOJHEHHUS MOHTaXa
PaAMO3IEKTPOHHON  anmaparypsl
nepes ee dKCITyaTanuei

0COOEHHOCTH, OCHOBBI
MPUHIUIIOB TOCTPOCHUS
BBIYHMCIINTEIBHON YacTh
(POBBIX CHUCTEM
yIpaBJIeHUS U PaOOTHI
(hyHKIIMOHATIBHBIX
0JI0KOB, BXOSIIIUX B €€
COCTaB.

MHKPOKOHTpOJIIepa, UX
MIPHUHIUI JCHCTBUS,
BEKTOPHI TIPEPHIBAHS,
PETUCTPHI YIIPaBICHAS

NpEePpbIBAHUAMU NPUHIUIIBL

yMeTh
[TpuMeHsTh HINHY TaHHBIX
12C, UARTB ycrpoiicTBax,
MIpeyCMaTPHUBAIOIINX
MPOCTOTY pa3pabOTKH:
YTeHne UHHOPMALIUH C
JaTYNKOB MOHUTOpHHIA U
JUArHOCTUKH
o0opyIoBaHUs.
[Moaxmo4aThes K MIHHE
SPI mist
TI0CIIEI0BATEILHOTO
oOMeHa JJaHHBIMH MEX]Ty
MHUKpPOCXEMaMHU.

BJaJeTh
MIPaKTUIECKUMHU
HaBBIKAMHA
9KCHEPUMEHTAI
BHBIX
UCCIICI0OBaHUN U
HHCTPYMEHTAJb
HBIX M3MEpEHHI
JUIS TIPOBEPKH U
OTJIAJIKA
CHUHTE3UPOBAaHH
BIX M TOTOBBIX
YCTPOICTB;
HaBBIKAMH
paboTsI c
KOHTPOJBHO-
HU3MEPUTENIBHON
anmaparypoi.
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KO)_I 1 HAMMCHOBAHUC
HHAWKATOPa JOCTHUKECHUA PeSyHBTaTBI 06yquI/m 10 JUCITUIITIHHE
KOMIICTCHIINH

TaKTUPOBAHUS
MHKPOKOHTpOJLIepa U
3aJ]aHusl 4aCTOT
takTupoBaHus. OCHOBHBIE
(yHKIMOHAIBHEIC
9JIEMEHTHI
WHTErPUPOBAHHOW CpeJIbl

pa3paboTku
MHKPOIIPOTpaMM

OCHOBEI HalucaHus
porpamMmm TS

MHKpPOKOHTPOJIJIEPOB  Ha
s3pike C u qg [TJIMC nHa
VHDL

2. CTpyKTYypa M coiep:KaHue JMCIHUIIIHHBI.

2.1 Pacnipeaesnenue TPYI0éMKOCTH JTUCIUILUIMHBI 110 BHIaM padoT.

O6m1ast Tpy10EMKOCTh AUCITUIUIMHBI cocTaBisieT 4 3au.el. (144 yacoB), Ux pacnpeneneHne
10 BUJaM paboT mpecTaBiieHo B Tabuuie (051 cmyodenmos ODO).

Bun yae6HO# paboThI Bceero CemecTpbl
4acoB (dacer)
3

KonTakTHas padora, B TOM 4nce:
AyIMTOPHBIE 3aHATHS (BCEro):

3aHATHS JTEKIIMOHHOTO TUTIA 16 16
3aHATHSI CEMUHAPCKOTO THIIA (CEMHHAPBI, TPAKTUYCCKHUE 3aHSITHS) 30 30
JTaGopaTOpHBIE 3aHATHS 30 30

Nnas koHTaKTHasA padora:
KonTtpons camocrosrenpHoil padoTsl (KCP) 3 3
[Tpomexyrounas arrectanus (MKP) B popme sx3amena 0,3 0,3
CamocTosiTeJIbHAsA padoTa, B TOM YHce:
Kypcosas pabora

[IpopaboTka y4eOHOTO (TEOPETHIECKOTr0) MaTepraa 20 20

BrInonHeHNe WHANBUAYAIBHBIX 3a/IaHHi (TIOATOTOBKA COOOIICHHH,

Mpe3eHTalni)

[ToaroToBKa K TEKyIIeMYy KOHTPOJIIO 9 9

KoHTpoJib:

[loAroToBKa K 3K3aMEHY 35,7 35,7

O01mas TpyA0eMKOCTh Jac. 144 144
B TOM 4YHcJie KOHTAKTHas padoTa 76.3 76.3
3a4. e/l 4 4

HpI/I HU3YYCHHUU  OUCHUIUIMHBI MOIYT HNPHUMCHATCA  HCKOTOPBIC ACHCKTBI MOACIIN
«epeBEPHYTOTO OOYUCHUS» B PEKUME JUCKYCCHOHHO-OPHEHTHPOBAHHOTO MIEPEBEPHYTOTO KIlacca
WIM BHUPTYaJbHOTO MEPEeBEPHYTOTO Kilacca: JUCTAHLIMOHHBIE 00pa3oBaTelbHBIE TEXHOJIOTHU
(anexTpoHHOE O0yueHue) B (popme cMemaHHOro 00ydeHHs, OCHOBAHHOTO Ha COYETaHWU OYHOTO
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o0yueHHsI U OOYYEHHUsS KOMITBIOTEPHBIMH CpPEACTBAMH, BKIIIOYAIOIIMMHU HEKOTOPHIE ACHEKTHI B
dbopmate muctaHnuoHHOro oOydeHuss B coorBercTBHM ¢ PI'OC BO. B ycrmoBusix pa3BuTus
AIIEKTPOHHON HH(OPMALIMOHHO-00pa30BaTEIbHOM CPEbl By3a B KAUECTBE YIPABICHUS 00y4eHHEM
BbIOpaHa iatdopma Moodle, oHako, COBMECTHO ¢ HEH [Tl CO3AaHUs U MyOJIMKallui KOHTEHTA U
y4eOHBIX 00BEKTOB UCIIONB3YIOTCS: CITY>K0a BUICO TPAHCIISIIIUYA ¥ UHCTPYMEHT IS KOMMYHHUKAIIAN
1 0OpaTHOM CBSI3U.

2.2 Cogepxanme TUCUMIIIMHBI:
Pacnipenenenyie BUIOB yaeOHOM pabOThI M MX TPYIOEMKOCTH TIO pa3/ieliaM JIUCIUTLTAHBL.
M3y4aemMoi B 5 cemecTpe

No KonnuecTBo yacos
pasn HaumenoBanue pasnenos AyautopHas CamocrosTenpHas
Bcerg pabota KCP
ena 3 3 P pabota
1 2 3 4 5 6 7
IIpocreiimue oruyeckue
1 YCTPOMCTBA U MUKPOCXEMBI 2 6 4 S
9 Monynu ycTpoicTB mudpoBoit 5 4 6 5
CXEMOTEXHUKHU
BBeznenue B ycTpoicTBO
3. MHUKPOKOHTPOJIEPOB, KOMITMISTOPOB 2 4 4 5
Y CPEJCTB pa3paboTKu.
Ilepenaua naHHBIX U yJIaIE€HHOE
4 yrpaBiieHHe UPPOBBIX CHCTEM 4 6 6 1 5
’ MEXTy COOOH 10 CTaHJaPTHBIM
nHTepdericam
5 SI3bIkM anmapaTHOro 4 4 4 1 4
MIPOrpaMMHUPOBaHUS
WnTterpupoBaHHas cpena pa3paboTKu
6. JUTS CO3AAHNAS MUKPOIIPOrpaMm 2 6 6 1 5
yIpaBJIeHHsI KOHTPOJIJIEpaMHU
7.  |[loaroroBKa K 9K3aMeHY 35,7
8. |Dk3amen 0,3
Hmoeo 108 | 16 30 30 3 29
Hmoezo no oucyuniume: 144

[Tpumeuanue: JI — nexuuu, [13 — npaktrueckue 3anatus / cemunapsl, JIP — maboparopHsie
saasTusi, CPC — camocrositennpHas paboTa CTyIeHTa.

KonrakTHas pabota mnpu TpOBEACHUH YYEOHBIX 3aHATHH MO AUCHUIUTMHE «OCHOBBI
CXEMOTEXHUKH MPOTPAMMUPYEMBIX YCTPOMCTBY BKIIOUYACT B ceO0s: 3aHATHUS JICKIIMOHHOTO THIIA,
MpPAKTUYECKHE 3aHATHs, JabopaTopHble paOOThl, TPYNIOBbIE KOHCYJIbTAlMU (TaK e U
BHEAyJIMTOPHBIE, Uepe3 dJIEKTPOHHYIO WH(OPMAaIMOHHO-00pa30BaTeNbHYIO cpeay MoaynbHOTO
Hunamuueckoro OOydenuss KyoI'Y http://moodle.kubsu.ru), mpomexxyrounas arrecramus B
yCTHOH (opme.

2.3 Conep:xaHue pa3ieoB (TeM) JMCHHUIIHHBI:
2.3.1 3aHaTHA JEeKIUOHHOI'0 THIIA

HaumenoBanue dopma Texyiero
No Coneprxanue pasjena p yi
pasjena KOHTPOJIS
1 2 3 4




[Ipocreitmme Anrebpa JOTUKU: 3aKOHBI, aKCHOMBI M TOXKIIECTBA; nabopaTopHbIe
JIOTHYECKHE aHAIMTUYECKOE TIpe/IcTaBIeHne OyneBbIX (DYHKITHH, paboTHI,
ycTpoiicTBa i |METO YHPOIIEHHBIX KOJJOB MUHUMHU3AIIUH JTIOTUYECKUX MPAKTUYECKUE
MIKPOCXEMBI ¢ynkuunit kapTel KapHo (MOBepXHOCTHOE TOBTOPEHHE). 3aJlaHus
Tpansucropro-tpanzucropuas Joruka (TTJI), TTJILL,
KMOII, nHTETpabHast HHYKEKITMOHHAS JTOTHKA.
CpaBHUTENBHBIE XapaKTEPUCTUKU CEMENCTBA CXEM Ha
Pa3HBIX TUMAX JOTUKU. CXEMBI CONPSKEHUS Pa3HbIX
TUIIOB JIOTUKHU. BUHapHBIE CXEMBbI C BpEMEHHOM
3aBHCHUMOCTBIO JJOTHYECKUE CXEMbI U (PYHKIMOHATBHEIE
BO3MOXHOCTH. L{upoBbie cuéTunkim.
KoMOuHannoHHbIE TOTHYECKHE YCTPOHUCTRA!
mudpaTopsl, IeMHUPPATOPHl X KaCKaIupPOBAHHE;
npeoOpa3oBaTeny KOJOB H YPOBHEH.
MyJbTUIUIEKCOPBI M JEMYJIBTHIIIIEKCOPBI.
MyJbTUIUIEKCUPOBAHUE U AEMYJIbTHIUIEKCHPOBAHHE
mnH. Koy 1 KoMMyTaTopBI.
Monynu CaBuraroiye perucTpsl; perucTpbl XpaHeHUs, nabopatopHbIe
YCTPOMCTB [OCTIEIOBATENIbHBIX TPUOIMKEHUI; TOTHIEeCKHe paloThI,
urbpoBoit MHUKpPOOIIEPALH B PErUCTpax. 3allOMUHAIOLINE MIPAKTUIECKUE
cxeMoTexuuku  |YCTpoiicTBa. CYETHBIC CXEMBI: CyMMATOPBI, CXCMBI 3aJlaHus
BbIYUTaHUs. CXeMbl CpaBHEHHS U KOHTPOJISL.
[IpuMeHeHre koMIapaTopoB.
dopmMupoBaTenn UMITYJILCOB U TeHEPaTOPhI HU(PPOBHIX
CHUTHAJIOB HAa OCHOBE JIOTUUYECKUX CXEM. Y CTpONCTBa
oToOpakeHus UPPOBOI HHGOPMAITIH. AHAIOTOBO-
nuGpoBbie U NH(PO-aHATOTOBBIE MPeoOpa30BaATEIH.
BBenenue B Knaccugukanus apxutekTyp mporeccopoB.
YCTPOMCTBO [Ipurcronckas apxurekrypa (Pon Helimana).
MHKPOKOHTPOJIT I'apBapackas apxurextypa. MoaupunupoBaHHas
epoB, rapBapjckas apxutektypa. CTpykrypa
KOMITHIATOPOB MuKpokoHTpoiiepa AVR ot Atmel. Peructpot
obmero Ha3HaueHus. Pnaru cocrosiaus. [lamaTs
U CpPEJICTB
nporpamM. [Tamste nanubix. [lepudepus. nabopatopHbie
paspaboTK. [IpepriBarus. CTpykTypa Ko/ia IporpamMmbl paboTh
Accembiiepa. AprudmMeTHuecKie u JIOTHUECKHE NPaKTUYECKHUE
koMaHbl. Makpocbl. KomaHp! mepechiIoK. 3aJaHus
Komannp! BeTBiaeHuit. KoMaHabl yCIOBHBIX TIEPEXOJIOB.
Apxurektypa AVR 8-mu pazpsannbix
MHUKPOKOHTPOJIIEPOB. (OCHOBHBIE CTPYKTYPHBIE OJIOKH
8-MU pa3psAHBIX MEKPOKOHTpOILIEpoB AVR 1 nx
(dhyaxknroHaIpHOE Ha3HaueHue). [IporpaMMHast MOIENb
AVR 8-mu pa3psiiHBIX MUKPOKOHTPOJIJIEPOB.
[Tepenaua Opranuzanust oOMeHa JAaHHBIMH 10 HHTepdercam
TAHHBIX U UART, SPI u I2C mis KOHTpOJUIEpOB TapBapCKOMH
yIanéHHOe apxurekTypsl  Ommskoit  k  RISC.  OO6pabotka
yIIpaBIICHHE Hp?pBIBaHHfI, cnﬁmnﬁv pexuM 1poueccopa, TaliMepsl, naboparopHble
HDPOBBIX CT-IeTT-II/IKI/{, CTOpPO’KEBOM TalMep, UvART n USART, SPI paboThI
CHCTEM MY unrepdeiic, TWSI (12C) unrtepdeiic NPAaKTUIECKUEe
3aJIaHus
co0oif o
CTaHAAPTHBIM
uHTepdeiicam
S3bIKM Apxutektypa FPGA (IUTUC cemeiictBo Cyclone 1V): 11a6opaTOpHbIC
anmnapaTHoro CRAM, noruueckast eMKOCTb, 0000IIEHHas CTPYKTypa paGoTHI
IPOrpaMMHUpOBa |TOTHUECKOTO dIeMeHTa [IJINC (yctpoiictBo LUT). TIPaKTHYECKUE
HUA 3aJaHus




HNuTerpupoBanu
ast cpena
pa3paboTKHu JIst
CO3JIaHHS
MUKPOIPOTpaMM
yIIpaBJICHUS
KOHTPOJUIEpaMHU

BBenenne B paboTy C HMHTErpHpPOBaHHOM Cpemoii
paspabotku Keil uVision Ha mpumepe pabOTHI ¢
KOHTposiepoM. Mcrnonp3oBaHue Closl  anmapaTHOU
abcTpakuuu pu CO3/1aHUU o JUIsL
MUKpoKkoHTpoiiepoB Ha ARM sanpe B cpene KEIL
pVISION.

nabopaTopHbIe
paboThI

NPaKTUYECKUE
3aJaHus

[Tpumeuanue: [13 — BwImomHeHME NpakTUueckux 3amanuii, KP — koHtponbpHas pabora, T —
tectupoBanue, JIP — 3amura nabopaTopHoit pabOTHI.

2.3.1 3ausarus

JICKIMOHHOI'O THUIIA

HaunmenoBaunue
pasjeina

Coneprxanue pasjena

dopMa TeKylero
KOHTPOJISI

2

3

4

IIpocrenmme
JIOTUYECKHUE

YCTpOMCTBA U
MHUKPOCXEMBI

Anrebpa JOTUKA: 3aKOHBI, aKCHOMBI H TOXIIECTBA;
aHAJIMTUYECKOE MPeCTaBIeHUE OYIeBBIX (QYHKIUA,
METOJ YNPOLIEHHBIX KOJIOB MUHUMHU3ALUH JOTHYECKUX
(hyraxmit kapTel KapHO (ITOBEpXHOCTHOE TTOBTOPEHUE).
Tpanzucropro-TpanzucropHas soruka (TTJI), TTJILI,
KMOII, unterpanbHasi HHXEKIIUOHHAS JOTHUKA.
CpaBHUTETBHBIE XapaKTEPUCTHKU CEMEICTBA CXEM Ha
Pa3HBIX TUIIaX JIOTUKH. CxeMBbl COIIPSPKCHHA PA3HBIX
THUIIOB JIOTUKUA. BUHApHBIE CXEMBI C BPEMEHHOU
3aBHCHUMOCTBIO JJOTHYECKUE CXEMbI U (PYHKIIHMOHAJIbHbIE
BO3MOXKHOCTH. L{ndpoBbie cHETUHKH.
KoMOuHaIMOHHBIE JIOTHYECKUE YCTPOUCTRA!
mmdparopsl, AemupaTopsl UX KacKaJUPOBAHUE,
npeoOpa3oBaTeI KOJOB U YPOBHEM.
MynbTHILIEKCOPBI U JEMYJIBTUILIIEKCOPHI.
MyJIbTUIUIEKCUPOBAHUE U AEMYJIbTHIUIEKCHPOBAHHE
mmH. Kitioun 1 KoOMMyTaTophl.

nabopatopHbIe
paboTsl,

MPaKTHYECKUE
3a/IaHusI

Moaynu
YCTPOWCTB
udpoBoi
CXEMOTEXHUKH

CaBuraromme perucTpbl; perucTpbl XpaHEHHUS,
MOCJIeIOBATENLHBIX TPUOIMKEHUIA; TOTUIeCKHe
MHUKPOOIIEPALIH B PErucTpax. 3allOMHUHAIOLINE
ycrpoiicTBa. Cu€THbBIE CXEMBI: CYyMMAaTOPHhI, CXEMBI
BeIuMTaHUsI. CXEMbI CpaBHEHHS U KOHTPOJISL.
IIpumeHeHre KoMmapaTopoB.

dopmMupoBaTenn UMITYJILCOB U TeHEPATOPBI HU(PPOBBIX
CUTHAJIOB HA OCHOBE JIOTUYECKUX CXEM. Y CTpOICTBa
ortobpaxenus udpoBoii HHGopMaru. AHAIOTOBO-
uudpoBbie U NU(PO-aHATOTOBBIE MPEOOpPa30BaATEIH.

nabopatopHbie
paboTsl,

IPaKTHYECKHUE
3a/IaHusI

Baenenue B
YCTPOMCTBO
MUKPOKOHTPOJLIT
€poB,
KOMITHJISTOPOB
U CPEICTB
pa3paboTKH.

Knaccugukanus apxurekTyp npoieccopos.
[Ipurcronckas apxurextypa (Pon Heiimana).
lapBapackas apxurektypa. MoaupunupoBaHHas
rapBapjackas apxutektypa. CTpykrypa
MuKkpokoHTpoiuiepa AVR ot Atmel. Peructpsl
oOmiero Ha3HaueHus. Onaru cocrosHU. [lamsaTs
nporpamM. [lamste nannsix. [lepudepust.
[IpepriBanns. CTpykTypa Kozia IporpaMmsl
AccembOiiepa. ApupMeTHIECKHE U JIOTHIECKHE
KoMaHAbl. Makpocbl. KoMaHbI mepechUIoK.

KOMaHI[BI BCTBIICHUH. KOMaH,Z[LI YCJIOBHBIX IMCPEXOO0B.

nmabopaTopHbIe
paboThI

IIPAKTUYECKUE
3ajaHus




Apxutektypa AVR 8-mu pa3psiHbIx
MUKPOKOHTPOIUTEpoB. (OCHOBHBIE CTPYKTYPHBIE OJIOKH
8-Mu pa3psAHBIX MUKPOKOHTpOIIepoB AVR 1 nx
¢yHKIMOHANBEHOE Ha3Ha4YeHue). [I[porpamMmHas Moaesb
AVR 8-Mu pa3psaHbIX MEKPOKOHTPOJLIEPOB.

10. |[Ilepenaua Opranusanus oOMEHa JaHHBIMM 1O HMHTep(elicam
JMAHHBIX U UART, SPI u I2C ans KOHTpOJUIEPOB rapBapCKOi
yIanéHHOE apxutekTypsl ~ O6mmskoii  k  RISC.  O6paborka
YIIpaBIeHHe MpEepbIBaHUM, CISIIMN peXxuM Ipoleccopa, TakMephl, 1abopaTopHbIe
[U(POBBIX C‘IéT‘H/IKI/{, CTOPOKEBOM TalMeD, UVART u USART, SPI paboThI
CHCTEM MEXITY unrepdeiic, TWSI (12C) unrtepoeiic MPAKTUYECKUE
3aJaHus
coboit mo
CTaHJAAPTHBIM
uHTepdeiicam
11. |S3wiku Apxurekrypa FPGA (INIUC cemeiictso Cyclone 1V):|  pagoparoprsie
aIrmapaTHOro CRAM, noruueckasi eMKOCTb, 0000IIIeHHAs CTPYKTypa paboThI
IPOrpaMMupoBa [TOTHYECKOTrO IEMEHTa [IJINC (ycrpoticto LUT). MPAKTHYIECKHE
HUS 3ajaHus
12. |WuterpupoBaHH [BBenenue B paboTy ¢ MHTEIPMPOBaHHOM cpefoii|  1abopaTopHble
asg cpena paszpabotku Keil uVision ma mnpumepe paboThl ¢ paboThI
pa3paboTKy [u1s [KOHTPOIIEPOM. Hcnonp3oBaHue CIosl  anmapaTHOU MIPaKTUIECKHE
CO3aHUs a0CTpaKIuK npu :}(;?i\I;[aHHH 1o K SJIIE 3aJ]aHUSA
MHKPOTPOrPaMM MHUKPOKOHTPOJUIEPOB Ha aape B cpeqe
YIIPaBICHUA HVISION.
KOHTpPOJIJIEpAMH

[Tpumeuanue: 113 — BbimosHeHue mnpakTuueckux 3amaHuil, KP — xontponbHas pabota, T —

tectupoBanue, JIP — 3amuTa 1abopaTopHoil paboThI.

2.3.2 3aHATHSA CEMUHAPCKOI0 THIIA.

Haumenosanue dopma TEKYIIEro
No Coneprxanue pasjena
pasneina KOHTPOJIA
1 2 3 4
1./[Ipocreitmme Aunrebpa JOTHKU: 3aKOHBI, aKCHOMBI M TOXKIIECTBA; nabopaTopHbIe
JIOTHYECKUE aHAJIMTUYECKOe Mpe/ICTaBIeHUe OYIeBbIX (QYHKITUHA, paboTsl,
ycrpoiictBam  |METO YIPOUIEHHBIX KOJOB MUHUMH3ALUH JIOTHYECKHX NpPaKTUIECKUE
MHKPOCXEMBI ¢ynkuunit kapTsl KapHo (MoOBepXHOCTHOE TOBTOPEHHE). 3aJlaHus
TpansucropHo-Tpanzuctopnas noruka (TTJI), TTJILL,
KMOII, naTerpansHas HHXEKIIHOHHAS JIOTHKA.
CpaBHUTENBHBIE XapaKTEPUCTUKN CEMENCTBA CXEM Ha
pa3HbIX THMAX JIOTMKW. BuHapHBIE CXeMBbI ¢ BpeMEHHOM
3aBHCUMOCTBIO JIOTHYECKUE CXEMbI U (PYHKIIHOHAIBHBIE
BO3MOXHOCTH. [{upoBbie cu€Tumkm.
KomOuHannonHsIe IOTHUECKHE yCTpoiicTBa!
g paTopsl, AeMUPPATOPHI KX KaCKaIUPOBAHUE;
peoOpaszoBaTenn KOJI0B M YPOBHEH.
MyJbTUIUIEKCOPBI M JEMYJIBTHILIIEKCOPBI.
MyJIbTUIUIEKCHPOBAHUE U AEMYJIbTHIUIEKCUPOBAHHE
e, Kittioun 1 KOMMYTaTopBI.
2. Monynu CIBHTAIONIAE PETUCTPHI;, PETUCTPHI XPAHCHHSI, nabopaTopHEIe
YCTPONCTB MOCJIeIOBATENLHBIX TPUOIMKEHHI; TOTHIeCKIe pabortsl,
1 pOBOI MUKpooIIepauu B peructpax. Cu€THbIE CXEMBI: IPaKTUYECKHUE
CCYMMATOpBI, CXeMbl BbIUNTAaHUsS. CXeMbl CPaBHEHUS U 3aJaHus
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CXEMOTEXHHUKH |KOHTpouis. [IpiMeHeHrne KoMnapaTopos.
dopmupoBaTenn UMITYJILCOB U TEHEPATOPHI IH(PPOBBIX
CUTHAJIOB HA OCHOBE JIOTHYECKHUX CXeM. YCTpOHCTBa
otoOpaxenus: nu(poBoii HHGopMau. AHAIOTOBO-
nudpoBbie B MU(PO-aHATIOTOBEIE IIPEe0OPa30BATEIH.
3. |BBenenue B BBenenne B yCTpOWCTBO MHKPOKOHTPOJUIEPOB Ha
YCTPOMCTBO rapBapjickord  apxutektype Ommskoir  k  RISC,
MHKPOKOHTPOJIT |KOMITAIATOPOB H CPEICTB pa3paboTKy; Ha mpuMmepe|  J1adOpaTOpHBIE
epoB, pa3pa60T1<H nmporpamMM Ha si3bike CH yHpaBIeHUS I paboThI
KOMITHJIATOPOB ATiny2312, nupeKTUBBI MPENporeccopa, HoAPOOHas [IPAKTHYECKUE
H CDENICTB pabota C dat“asheet. Oranbl pa3pabOTKH MPHUKIATHOTO 3aaHus
I[IO ycrpoiicTB Ha OCHOBE OJHOKPHCTAJIBHBIX
paspaboTKi. MHUKPOKOHTPOJLIEPOB.
4, |Ilepenmaua Opranuzanust oOMeHa JaHHBIMH 10 HHTepdecam
JAHHBIX U UART, SPI u 12C mist KOHTpOJUIEPOB TrapBapiCKoOu
yaanéHHoe apxutekTyphl ~ Ommskoi  k  RISC.  O6paborka
YIIpaBIIeHHE NpEPbIBAHUM, CISIIIMN PEXUM IpoLeccopa, TalMepsl, 71ab0paTopHbIe
ITHPPOBEX C‘IéT‘-II/IKI/}’, CTOPOIKEBOM TaliMep, [{ART u USART, SPI paboThI
CHCTEM MEXITY nntepdeiic, TWSI (12C) unrepdeiic. MPaKTHYECKUE
3a1aHus
co0oii o
CTaHAAPTHBIM
nHTepdericam
5. |S3bIkM OCOOCHHOCTH SI3BIKOB  OMMCAHMS annapaTrypel THIA|  jjaGOpaTOpHbIC
anmnapaTHOTO Verilog mmu VHDL. Cwmpicn mpuMeHeHUS KOHEYHBIX paboTsI
IpPOrpaMMHpOBa |2BTOMATOB. Crpykrypa VHDL-onucanus. NpaKTUYecKHe
HUSA 3aJJaHusA
6. |MuTerpupoBanH |OcoOble OTIMYMS IIPU HAIMCAHUM MHKDOIIPOrPaMM B|  J1a0OpaTOpHbIE
as cpeza cpene Keil pvision mexny oubnanorekamu StdPeriph n paboThI
pa3paboTKH I CMSIS. brok cxemMa TOJKIIOYEHHS YCTPOWCTB MIPAKTHYECKUE
CO3IaHHUS BBOJIa/BBIBOJIa B MUKpOKOHTpoiuiepax STM32F4xx u 3a/1aHUs
MHKPOIPOTPAMM crocod q)OpMHp?BaHHﬂ TaKTOBBIX YacTOT INHUHHBIX
yIIpaBIEHHS npeobpaszosateneit APB1 u APB2.
KOHTPOJUJIEPAMH
2.3.3 JIaGopaTopHbIe 3aHATHSA.
®opmMma
HanmeHoBaHue
No paszena HanmenoBanme nabopatopHbix paboT TEKYIIEro
KOHTPOJIS
1 2 3 4
1. 1 BuHapHble U JIOTHYECKHE CXEMBI. TEXHUYECKUU
OTYET
2. 1-2 CaBuramwouue perucTphbl; perucTpsbl XpaHeHHUsl, TEXHHIECKUI
nocJjen0BaTeAbHbIX NpuoAMKennii. Lindposbie cHéTUUKM. |oTyéT
3. 2 KomOnHanuoHHBIE JIOTHYECKHE YCTPOIMCTBA: M (PATOPHI, [ TEXHUICCKUM
naemudparopsl. CBeTOANOTHbIE HHANKATOPDI. OTYET
4, 5 ®opMupoBaTed HUMIYJIbCOB, TreHepaTopbl UH(POBBIX|TCXHUYESCKUI
CUTHAJIOB W MYJbTHUBHOPATOPHI Ha OCHOBE JOTHYECKHX|QTyéT
cXeM
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HN3yyeHne MUKPOKOHTPOJJIEPOB U MX MPOrPaMMHUpPOBaHHUe.
IIpn BhIMONHEHWH MJaHHOW PAaOOTBI CTYAEHTHl H3ydar
CTPYKTYPY MHKPOKOHTpOJUIEpa, €ro HHTepdeichl, padoTy
BHYTPEHHHUX PETUCTPOB MHUKPOKOHTpPOJIEpPa, MPOrpaMMHEIE
CpeJCcTBa, MTOCJICI0BATEIIFHOCTD JIercTBUH TS
MPOTPAMMHUPOBAHMSI  MHUKPOKOHTpOJUIEpa,  J1abOpaTOPHBIH
MakeT IPOBE/ICHUS JJaDOPATOPHBIX PadoT.

TEXHUYECKUI
OTYET MO
1a60paTOPHBIM
pabotam

ApudmeTuKo-jJ0oruuecKkue oOmepamuu HajA perucrpamu
MHUKPOKOHTpPoOJIepa. llpy BEIMONHEHWH MTaHHOW pabOTHI
cTyneHTbl u3ydaT AJIY MHKpPOKOHTpOJJIEpA, PErUCTPHI
BBOJa/BbIBOJIA, BHYTPCHHHE PETUCTPhI H  apu(pMeTuko-
JIOTUYECKHE OTIepaIfi, KOTOPhIE MOKHO K HAM MTPUMEHSTE.

TEXHUYECKUN
OTYET MO
1a60paTOPHBIM
pabotam

3-4

N3yyenue mnpepbiBaHMii MHKPOKOHTpPoOJUIepoB. llpu
BBIMIOJIHEHUM JTAHHOW pabOTBl CTYACHTBI H3Yy4aT BHIBI
IIPEPBIBAHUNA MHUKPOKOHTPOJUIEPA, MX IPUHLUI JEHCTBUSA,
BEKTOPHI IPEPBIBAHUS, PETUCTPHI YIIPABICHUS IPEPHIBAHISIMH,
pabory TaiiMepa/ cUeTYMKAa, W PETUCTPHl  YIpPaBICHUSI
NpPEepHIBaHUAMHU M (DIaroB MpPEpHIBAaHUN, a TaKKe HMPUHIIUIIBI
TAKTUPOBAHUSI MHKPOKOHTpOJUIEpa M 3aJaHus  4acToT
TaKTUPOBAHHUSL.

TEXHUYCCKHUH
OTYET 1O
1a00paTOPHBIM
paboram

N3ydenue compsikeHusi MUKpokoHTposiepa ¢ KKHU n
BbIBOJ CHUMBOJbHOW uHGopmauuu. Ilpu BeIMOIHEHUU
MaHHOW pabOTBl CTYNEHTHl HW3ydYaT yCTPOWCTBO pabOTHI M
oOMeH  JaHHBIMH C 16-cimBonsHEIM ~ JKKHM,  ero
VMHUIMAITU3AIIIO0, BBIBOJI CUMBOJIOB Ha IKPaH.

TEXHUYECKUU
OTYET MO
1a00paTOPHBIM
paboram

Hcnoan3oBanne unteppeiica USART MmukpoxkoHTposiepa
A5 npueMa/niepeladyd AaHHbIX. [Ipy BHINOTHEHUH OaHHOU
paboThl CTyAeHThl HM3ydaT CTpykTypy uHTepdeiica USART
MHUKPOKOHTpOJUIEpa, Ha3HaueHUe (YHKIIMOHANBHBIX OJIOKOB,
MIPUHIUT TpUeMa/Tiepeiaun JaHHbIX 1o uHTepdeiicy USART,
HACTPOMKY CKOpPOCTH Hpuema/mepenaud, ¢opmara Kaupa,
GyHKIIMM perucTpoB, compsbkeHne uHTepdetica USART
MHUKPOKOHTpoJulepa ¢ uHTepdeticom RS-232 kommbrorepa,
pa3bepyT mpuMepsl MporpaMM 1o IpueMy/nepenade JTaHHbBIX
no unrepdericy USART.

TEXHUYECKUI
OTYET 1O
1a00paTOPHBIM
pabotam

10.

CocraBjieHHe TporpaMM Ha  fI3bIKe  aNNapaTHOIo
nporpamMmupoBanus. [Ipyu BBIIOIHEHNH IaHHON pPabOTHI
CTyIIeHTHI u3y4aroT B cpene Quartus Il Hamucanue mporpamMm
misi FPGA  Cyclone IV Ha  s3bIke  anmapaTHOTO
nporpammupoBanus VHDL ¢ ¢popmupoBaHreMm Kak CUTHAIOB
yhOpaBlieHHs, TaKk M TPUEMOM U THepeAadeldl JaHHBIX C
WCIIOJIb30BaHHEM CTPYKTYPhl KOHEYHBIX aBTOMATOB

TEXHUYECKUH
OTYET MO
1a00paTOPHBIM
pabotam

11.

I puHIUNBI NPOrpaMMHpPOBAHUSA ARM
MHKpOKOHTpoJuiepa B cpege Keil pVision. W3ygarorces
OCHOBHBIE (DYHKIMOHAJIbHBIE 3JEMEHTHl WHTEIPUPOBAHHON
cpensl paspaboTku keil pVision Ha mpumepe HCCIIEAOBaHUS
3JIEMEHTapHBIX (PyHKIMKA BBOJA/BBIBOJA.

TEXHUYECKUH
OTYET MO
1a00paTOPHBIM
pabotam

12.

HccnenoBanme CHCTEMHOro TaiiMepa W acHeKThbI CHCTEMBbI
npephiBaHUil  MHKPOKOHTpoJuUiepa. M3yuaercs pabota
CHUCTEMHOTO TaiiMepa ¥ TPHUHIOHIIEI pPabOTBl  CHCTEMBI
MpephIBaHUN Ha TpUMepe OOpPATHOTO OTKIMKA IO KHOTIKE.
ARM -sxpo.

TEXHUYSCKUH
OTUET 110
1a00paTOPHBIM
pabotam

13.

Ilpuém u mnepemauya aaHHbIX mo cpeacTBoM USART
W3ygaetcsa ucnonp3oBaHne oOMEHA JaHHBIMH 4epe3 MOAYIb
npuémo-niepegarunka UART mexny ycrpoiictBamu. ARM -
AApO.

TEXHUYECKUN
OTHYET 110
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1a00paTOPHBIM
pabotam

14, BricokockopocTHas ouPOBKA MOTOKOBOI0 AHAJIOI0BOI0|TEXHHYECKIUHI
curnana. Msy4aercs BO3MOXKHOCTb MMKPOKOHTPOJUIEPA HA|GTydT 10
6 ARM sape cC Bo3moxHocTblo DSP, onudpoBbiBath

1a60paTOPHBIM
aHAaJIOTOBBIE CUTHAJIBI C TTOMOIIIbI0 BCTpoeHHBIX ALIIL.

pabotam

15. Hcnoab3oBaHue yaajiéHHoro ynpapieHus depe3 Ethernet|rexunueckuii
Opranmsanus ynan€HHOro I0CTyna K JaHHeIM 4yepe3 Ethernet|yrysr o
6 nHTepdelic Ha OCHOBe MUKpOCcXeMbl — paiiBepa MAC ypoBHSL.

Hns mukpokontpomiepa ¢ ARM sapom. AabopaTopHpiM

pabotam

[TpoBenenue 3aHATUN JTa0OPATOPHOTO MPAKTHKYMa MPEIyCMOTPEHO YacTHYHO B
«rabopaTopuu MPPOBON U aHAJIOTOBOM TeXHUKW» (ayautopusi 327C) W YACTUYHO B
«KOMITHIOTEPHOM KJIACCe CIENUATBHBIX TUCHUILTHEY (ayauTopust 205¢) (¢ UCTIoNb30BaHIEM
MIKROE-456, BIGAVR6 Development System, [lomHodyHKIIMOHANBHAS OTIAA0YHAS
miara s m3ydenus MK Atmel AVR, STM32F407G-DISC1, STM32F4DIS-BB,
STM32F4 Discovery Base Bo, PL2303 USB UART Board, SN65HVD230 CAN Board)
Onucanus Teopur, METOJMYECKUE YKa3aHUs U 3aJIaHUS 0 BBIMOJHEHUIO JTaOOpaTOPHBIX
paboT pacronaraloTcsi B DJIEKTPOHHOW HMH(POPMAIIMOHHO-00pa30BaTEIbHON  cpeje
MonayneHoro  Jlunamumueckoro OOywenuss Kyol'Y mno agpecy B  HHrepher
http://moodle.kubsu.ru, pazmen «OCHOBBI CXeMOTEXHHKH POTPAMMUPYEMBIX YCTPOHCTBY.

2.3.4 IlpumepHas TeMATHKAa KypPCOBBIX padoT (IPOEKTOB).

CornacHo yuyeOHOMY IJIaHYy KYpCOBBIE paOOThI (MPOEKTHI) MO JaHHOW AUCITUTIIINHE
HE MIPEAYyCMOTPEHBI.

2.4 TlepeyeHb y4eOHO-METOAUYECKOr0 OOecmeYeHUs JIsi CaMOCTOSITeIbHOM
padoThHI 00yYAIOIIUXCH MO JUCHHUILIMHE (MOAYJII0).

OO0mme W METOAUYECKHE PEKOMEHAAIMU CTYACHTOB pa3MEIIEHbl B DJIEKTPOHHOU
nH(pOpMaIIMOHHO-00pa3oBaTenbHON cpene MopaynpHoro Junamudeckoro OOy4eHus
KyoI'Y http://moodle.kubsu.ru

[Tepevens yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCITUTIITAHBI
Ne Bun CPC IO BBINOJIHEHHIO CAaMOCTOSTENbHOM paboThI

1 |IIpopabotka yueOHoro |l. Meroanueckue yka3zaHusi O OpraHU3alMU CaMOCTOATEIbHON

(TeopeTnyecKoro paboThI CTYIEHTOB, YTBEPXkKAEHHbIE Kadeapon

MaTepuaia), HoJIr0TOBKa [ONTOAIEKTPOHUKH, MPOTOKOI Ne 6

K TEKYILEH U ot «01» mapra 2017r.

IIPOMEKYTOUHOU 2. HoBoxwunos, O. I1. DiieKTpoHNKa U CXEMOTEXHHKA B 2 4.
arrectauuu (3auéry u  |Yacth 2 : yueOHMK aJ1s akagemuueckoro 6akanaspuata / O. I1.
BOIIPOCaM) Hosoxwunos. — M. : U3parensctBo FOpaiit, 2018. — 421 ¢c. —

(Cepus : bakanasp. Akagemudeckuii kypc). — ISBN 978-5-
534-03515-5. — Pexwum goctyma : Www.biblio-
online.ru/book/A249DF90-9B06-4320-87A4-58BCF3A99C6D.
I'pud YMO BO
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http://moodle.kubsu.ru/enrol/index.php?id=15
http://moodle.kubsu.ru/

3. Caxses, A. M. lludpoBsie ycTpoiicTBa 1 MUKPOITPOIIECCOPHI
: yueOHOE ocoOue JiIst akageMuyeckoro 6akanaspuara / A. M.
CaxHeB. — 2-e u31., nepepad. u qon. — M. : MI3gaTenbCcTBO
HOpaiir, 2018. — 139 c. — (Cepus : bakanaBp. AxajgeMuueckuit
kypc). — ISBN 978-5-534-04946-6. — Pexum moctymna :
www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

IToaroroBka x
MPaKTUYECKUM
3aHATUAM

1. MeToauyeckue yka3aHusl 10 OPraHU3alld CaMOCTOSTEIIbHON
paboThI CTYIEHTOB, YTBEPXKACHHBIE Kadeapon
ONTORJIEKTPOHUKH, IPOTOKOJI Ne 6

ot «01» mapra 2018r.

2. llleneros, A. I'. [Ipeobpa3oBanue U3MEPUTEITBHBIX CUTHAIOB
: yUeOHUK U MPAKTUKYM ISl aKaJIeMUYeCKOro OakanaBpuara /
A.T. leneros, FO. H. JIpsiuenko ; mox pexa. A. I'. [llenerosa. —
M. : U3narensctBO FOpaiit, 2018. — 270 c. — (Cepus : bakanasp.
Axkanemudeckuii kypc). — ISBN 978-5-534-01177-7. — Pexxum
noctymna : Www.biblio-online.ru/book/9672D190-AD3A-4104-
AFCA-AE83BB53DF58

3. HoBoxwuinos, O. I1. DnexkTpoHuKa U CXeMOTEXHHUKA B 2 .
Yacts 2 : yueOHUK /i akagemudeckoro 6akanaspuara / O. I1.
Hosoxwunos. — M. : U3parensctBo FOpaiirt, 2018. — 421 ¢. —
(Cepus : bakanaBp. Axkagemuueckuii kype). — ISBN 978-5-
534-03515-5. — Pexwum nocrymna : www.biblio-
online.ru/book/A249DF90-9B06-4320-87A4-58BCF3A99C6D.
['pud YMO BO

4. BobpoBHukos, JI. 3. Dnekrponuka B 2 4. YacTs 2 : yueOHUK
Ui akajieMudeckoro 6akanaspuara / JI. 3. BoOpoBHUKOB. — 6-¢
u3M., uctp. u gon. — M. : U3garensctBo IOpaiit, 2018. — 275
c. — (Cepus : bakanaBp. Akagemuueckuit kypc). — ISBN 978-
5-534-00112-9. — Pexwum poctyma : Www.biblio-
online.ru/book/81A5D012-0D87-439A-8219-FF111CABBB2C.
I'pud YMO BO

IToaroroska Kk
BBITTOJIHEHUIO
1a00paTOpHBIX PaboOT

1. Meronuyeckre yka3aHus 0 OpraHU3alMyi CaMOCTOSATEIbHON
paboThI CTYIEHTOB, YTBEPKACHHbIE Kadeapoit
OIITORJIEKTPOHUKH, TPOTOKOJI Ne 6

ot «01» mapra 2018r.

2. Meroanyeckre peKOMEHIalluH, OIIMCAHUS U 3aJaHUs K
MPOBEACHUIO JTAOOPATOPHBIX padOT Pa3MEIICHBI B AJIEKTPOHHON
nH(pOpPMaIMOHHO-00pa3oBaTeIbHOI cpesie MoaylbHOro
JNuuamuueckoro O0yuenus Kyol'yY
http://moodle.kubsu.ru/enrol/index.php?id=15

3. MukpomnpoIieccopHas TeXHUKA B ONTHYECKUX
TEJIEKOMMYHHUKAIIMOHHBIX CUCTEMaX: J1a0opaTOpHBIN
npaktukyMm. / [Tnotunmn MLIL., A.C. JleBuenko, H.A. fIkoBeHko,
B.A. Hukurtun/ Kpacnonap. Ky6anckuii roc. yu-t, 2014. 112c.
ISBN 978-5-8209-1015-9

IlepeyeHb yueOHO-MeTOAUYECKOT0 O0ecTeYeHu sl TUCIHMITUHBI
10 TeMaM NMPOrpaMMBbl VI IPOPA0OTKH TeOPeTHYECKOIro MaTepuaJa
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http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/9672D190-AD3A-4104-AFCA-AE83BB53DF58
http://www.biblio-online.ru/book/9672D190-AD3A-4104-AFCA-AE83BB53DF58
http://moodle.kubsu.ru/enrol/index.php?id=600

Haumenosanue
pasnuena

[TepedeHp yueOHO-METOIUIECKOTO 00ECIICUECHUS TACITUTIITHHBI
T10 BBITIOJIHEHUIO CAMOCTOSITEIIbHON paOOThI

[Ipocreiimue
JIOTUYECKUE
YCTpOMCTBa U
MHUKPOCXEMBI

1. HoBoxwuios, O. I1. DiieKTpoHHKa U CXEMOTEXHHUKA B 2 Y.
Yacts 2 : yueOHHK 111 akajgemudeckoro 6akanaspuata / O. I1.
HogoxwuiioB. — M. : U3gatensctBo FOpaiit, 2018. — 421 c. —
(Cepus : bakanasp. Axagemudeckuii kypc). — ISBN 978-5-
534-03515-5. — Pexwum goctyma : Www.biblio-
online.ru/book/A249DF90-9B06-4320-87A4-58BCF3A99C6D.
I'pudp YMO BO

2. bo6posuukos, JI. 3. Dnekrponuka B 2 4. Yactp 2 : yueOHUK
I akaieMudeckoro 6akanaspuara / JI. 3. BoOpoBHUKOB. — 6-¢
u3a., uctp. u non. — M. : I3gatensctBo IOpaiit, 2018. — 275
c. — (Cepus : bakanaBp. Axkagemudeckuii kypc). — ISBN 978-
5-534-00112-9. — Pexxum goctyna : www.biblio-
online.ru/book/81A5D012-0D87-439A-8219-FF111CABBB2C.
['pud YMO BO

Monaynu ycTponcTB
ugpoBoi
CXEMOTEXHHKH

1. HoBoxwuios, O. I1. DnekTpoHHKa U CXEMOTEXHHKA B 2 Y.
Yactsb 2 : yueOHUK U1 akagemudeckoro 6akanaspuara / O. I1.
Hosoxwunos. — M. : U3parensctBo FOpaiit, 2018. — 421 ¢. —
(Cepus : bakanaBp. Akagemuueckuii kypce). — ISBN 978-5-
534-03515-5. — Pexum poctyma : www.biblio-
online.ru/book/A249DF90-9B06-4320-87A4-58BCF3A99C6D.
['pud YMO BO

2. Caxues, A. M. HupoBbie ycTpoiCTBa 1 MHEKPOTIPOIIECCOPHI
: yueGHOe rmocodue sl akaieMuyeckoro OakanaBpuara / A. M.
CaxueB. — 2-¢ u3j., nepepad. u gon. — M. : 3garenscTBO
IOpaiir, 2018. — 139 c. — (Cepus : bakanaBp. AxageMuueckuit
kypc). — ISBN 978-5-534-04946-6. — Pexxum noctyna :
www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

3. bo6poBHukoB, JI. 3. Dnekrponuka B 2 4. YacTe 2 : yuyeOHUK
Ui akagemudeckoro 6akanaspuara / JI. 3. BoOpoBHUKOB. — 6-€
u3a., ucnp. u non. — M. : U3garensctBo FOpaiit, 2018. — 275 c.
— (Cepus : bakanaBp. Akagemuueckuit kypc). — ISBN 978-5-
534-00112-9. —  Pexwmm  gocryma : www.hiblio-
online.ru/book/81A5D012-0D87-439A-8219-FF111CABBB2C.
['pudp YMO BO

Bseznenue B ycTponcTBO
MHUKPOKOHTPOJIIEPOB,
KOMITWJISITOPOB U
CPEIICTB pa3pabOTKHU.

1. Caxues, A. M. Lu¢poBbie ycTpoiCTBa 1 MUKPOIPOLIECCOPHI
: yaeOHOe TmocoOue /TSl akaJeMrudeckoro OakanaBpuara / A. M.
CaxuneB. — 2-e u3., nepepad. u non. — M. : I3narenscTBO
IOpaiir, 2018. — 139 ¢. — (Cepus : bakanaBp. AxameMuueckuit
kypc). — ISBN 978-5-534-04946-6. — Pexxum jmoctyma :
www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

2. Happikun A K. [Mudpossie YCTpOMCTBA U
MHKporporeccopsl. M.: Akagemus, 2008, 318 c.

3. MukpormnpolieccopHasi TEXHUKA B ONTHYECKHX
TEJIEKOMMYHHUKAIIMOHHBIX CUCTEMaX: J1a00paTOpHBINA
npaktukyM. / [lnotuumn MLIT., A.C. JleBuenko, H.A. SIkoBeHKo,
B.A. Hukutun/ Kpacaonap. Ky6anckwuii roc. yu-t, 2014. 112c.
ISBN 978-5-8209-1015-9
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http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE

Ilepenaya naHHBIX U
yAAIEHHOE YIIPAaBJICHUE
U(POBBIX CUCTEM
MEXy co00M 1o
CTaHIapTHBIM
unTepdeiicam Ilepenaua
Y TIpUEM JaHHBIX 110
Ethernet uatepdeiicy

1.MeToanyeckre peKOMEHIAIUU, ONTMCAHMS U 3aIaHUS K
MIPOBEICHUIO JTA00PATOPHBIX PadOT Pa3MEIICHBI B 3JICKTPOHHOM
nH(POPMAIIMOHHO-00pa30BaTeIbHON cpesie MoaylIbHOTO
Hunamuuaeckoro Ooyuenust Kyol'yY
http://moodle.kubsu.ru/enrol/index.php?id=15

3. Caxxues, A. M. LludpoBbie ycTpOHCTBA U MHUKPOTIPOLIECCOPHI :
ydeOHOe mocoOue s akajgeMudeckoro OakamaBpuata / A. M.
CaxueB. — 2-e¢ u3n., nepepad. u gon. — M. : M3marenbcTBo
IOpaiir, 2018. — 139 ¢. — (Cepus : bakanaBp. AxaneMuuecKuit
kypc). — ISBN 978-5-534-04946-6. — Pexum npoctyma
www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

S3pIKM anmapaTHOro
IIPOrPaMMHUPOBAHUS

1.Meronuyeckue peKoMeHIallK, OIUCAHUS U 3aJaHUs K
MIPOBEICHUIO JTa0OPATOPHBIX PAOOT Pa3MEIICHBI B JIEKTPOHHOMN
nH(popMannoHHO-00pa3oBaTenbHOl cpeae MoaynbHOTro
Hunamuaeckoro Ooyuenust Kyol'yY
http://moodle.kubsu.ru/enrol/index.php?id=15

3. Caxnes, A. M. Lludpossie ycTpoiicTBa 1 MUKPOIIPOLIECCOPHI
: yueGHOe rmocobue Il akaieMuyeckoro OakanaBpuara / A. M.
CaxHeB. — 2-e u31., nepepad. u gom. — M. : U3garenscTBo
HOpaiit, 2018. — 139 c. — (Cepus : bakanaBp. AkagemMuueckui
kypc). — ISBN 978-5-534-04946-6. — Pexxum noctymna :
www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

NHuTterpuposanHas cpena
pa3paboTKu AT
CO31aHUA
MHUKpOIPOTrpamMm
YIPaBIEHUS
KOHTpOJIEPAMHU

1.Meroanyeckre peKOMEHIAIIUH, OTIMCAHUSI U 331aHUS K
MPOBEACHUIO TAOOPATOPHBIX padOT Pa3MEIICHbI B AJIEKTPOHHOU
nH(pOpMaIMOHHO-00pa3oBaTenbHON cpesie MoaylbHOro
HNuuamuueckoro O0yuenus Kyol'yY
http://moodle.kubsu.ru/enrol/index.php?id=15

3. Caxmnes, A. M. Hudpossie ycTpoiicTBa 1 MUKPOIPOLIECCOPHI :
yueOHoe nocolue i akajJemMuueckoro OakanaBpuata / A. M.
CaxueB. — 2-e¢ u3n., nepepad. u jgon. — M. : M3matenbcTBo
IOpaiir, 2018. — 139 c. — (Cepus : bakanaBp. AxkaneMu4ecKuit
kypc). — ISBN 978-5-534-04946-6. — Pexum moctyma
www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-

79BOC8B2EFAE.

Y4eOHO-MeTOIMYECKHEe MaTepUabl ISl CAMOCTOSTEILHON pabOThl O0YJArOIITUXCS

U3 4ucia MHBAIMAOB M JIMI C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH 3710poBbsi (OB3)
NPEJOCTaBISIIOTCST B (opMax, aJanTUPOBAHHBIX K OrPAaHUYCHUSIM WX 3I0pPOBbI U
BOCHIpUATUS UH(DOpMAIUU:

J{nst muu ¢ HapylIEeHUsIMU 3PEHUS

— B (JOpMeE IEKTPOHHOTO TOKYMEHTA WM B MIEYAaTHON (popMe YBEIMUEHHBIM IIPHPTOM.
JUis i1l ¢ HapyIeHUSIMH CITyXa:

— B (hopMe 3IEKTPOHHOTO TOKyMEHTa WM TIeYaTHOH (hopme.

J1is Tu11 ¢ HapyIMICHUSIMHA OTIOPHO-/IBUTATEIILHOTO arnmapara:

— B (popMe IIEKTPOHHOTO TOKYMEHTA WM TIeYaTHO! (opMe.

I[aHHBIﬁ IICPCUCHDb MOIKCT OBITh KOHKPCTU3UPOBAH B 3aBUCUMOCTHU OT KOHTHUHI'CHTA

00ydJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJOTHH
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http://moodle.kubsu.ru/enrol/index.php?id=372
http://moodle.kubsu.ru/enrol/index.php?id=15
http://moodle.kubsu.ru/enrol/index.php?id=372

[Tpyu U3yyeHUU AUCUUILTUHBI IPOBOJSATCS CIEIYIONINE BUAbI YUYCOHBIX 3aHATUH U
paboT: JEKIUHU, MPAKTHUYECKHE 3aHATHUS, JOMAIIHUE 3aJaHMs, 3alUTa Ja0OpaTOPHBIX
paboT, KOHCYJIBTALIUU C TIPETIOaBaTeNIeM, CAMOCTOSITeNIbHAs paboTa CTYIEHTOB (M3yUeHue
TEOPETUYECKOTO Marepuaia, MOArOTOBKAa K IMPAKTUYECKUMM 3aHATUSM, MOArOTOBKA K
71a00paTOPHBIM 3aHITHSIM, BHIITOJIHEHHUE JOMAIIHUX 3aaHU).

Jlnst mpoBeleHUsl YacTy JIEKIIMOHHBIX 3aHSATUN HCIONb3YIOTCS MYJIbTUMEIUMHbBIE
CpelCcTBa BOCHPOMU3BENCHUS AKTUBHOTO COJIEPKUMOTO (3aHSATUS B MHTEPAKTUBHOMN
dbopme), TO3BOJIAIONIETO CTYIEHTY BOCIIPUHUMATH OCOOEHHOCTH U3y4aeMOU JUCIUILINHEI,
UTPAIOIUE PEIIAONIYI0 POJIb B IOHUMAHUU U BOCIPHUATHH, a TaK ke B ()OPMHUPOBAHUU
npodeccruoHanbHbIX KommeTeHIi. [lo psay TemM AUCUUIIIMHBI JIEKIUH TPOXOAUT B
kinaccuueckoMm ctuiie. CTyIeHTY B PEXHUME CaMOCTOSITENIbHOM paboThl PEeKOMEHIYETCS
U3Y4YECHHE JOTMOTHUTENBHBIX BUICOJIECKIMI BbIIaBAEMbIX MIPENO/IaBATEIIEM.

[Ipn mnpoBeneHnn J1abOpaTOPHBIX pabOT CTYAEHThl YAaCTUYHO TOTOBATCS U
BBITIONHSIOT YacTh JTA0OPATOPHBIX PabOT /IoMa, TaK Kak K KoM paboTe mpuilararoTcs
AIIEKTPOHHBIE BEPCHUU pacCMaTpPUBAEMbIX B KauyeCTBE MPUMEPOB IPOrpaMM, KOTOpPbIE
MOTYT OBITh MCIIOJB30BaHbl KaK IIAOJOHBI ISl BBINOJIHEHUS 33JaHUM, IMO3BOJISIIOT
3HAYUTENBHO COKOHOMUTH BpeMs. Bce paboTel cHaOXeHbI HEOOXOTUMBIMH IS
aJIeKBATHOTO BOCIPUATHS WUIIOCTPAUUAMU U 33JaHUSIMU [ CAaMOCTOSATEIIBHOTO
BbINoJHEHUsI. OJHAKO HE MMes ammapaTHBIX CPEACTB OTJIAJKU COCTaBJIEHHBIX J0Ma
pOrpaMM, CTyJI€HTaM TpeOyeTCsl MPOBOAUTH 3KCIEPUMEHTAJIbHBIE U UCCIEI0BATENbCKUE
3aJjayil B KJacce CIEeUUalbHBIX AUCHUIUIMH (KaK MPaBWIO OTIAJKa MPOrpaMMHO-
armapaTHOTO KOMIUIEKCA - SIBIIAETCS ISl CTYICHTa CaMOM CIIOKHOM 4acThIO JIa00paTOPHOi
pab6otsl). [Ipu npoBeaeHNM 1a00paTOPHBIX PaOOT CTYAEHThI MPUCTYIMAIOT K BBHIIIOJHEHUIO
3a/laHus, B3aUMOJCHCTBYS Mexay cobOoii. [lpemogaBaTenh KOHTPOIUPYET XOJ
BBITOJIHEHUS PA0OTHI KAXKJIOTO CTyIeHTa. Y TOUHSSA X0/ paboThl, U €CIIU CTYAEHTHI YTO-TO
BBIMIOJIHSIOT HE MPAaBWIBHO, MpENnojaBaTelib IMOMOTaeT MM MPEOAOJeTh CIOKHbIE
MOMEHTBI, MPOBEPSAET JTOCTOBEPHOCTh MOJYUEHHBIX 3KCIEPUMEHTAJbHBIX PE3YJIbTATOB.
[Tocne BBIMOTHEHUS KOHTPOJBHBIX 33JaHUI MPUBEIACHHBIX B KOHIIE OMHUCAHUS KaXKI0M
nabopaTopHOi pabOThl CTYAEHTHl OTBEYAIOT HA TEOPETUYECKHE KOHTPOJIbHBIE U
JIOTIOJTHUTENbHBIE BOMIPOCHI TAKMM 00pa3oM 3amiuiias J1abopaTopHyo padoTy.

[To wu3ydyaeMOM JUCUMIUIMHE CTYACHTaM IPEJOCTABIAETCA BO3MOYKHOCTH
NOJb30BaThCsl  y4eOHO-METOIMUECKUMU MarepuagaMu U pPEKOMEHJALUSIMHU
pa3MeNIeHHBIMHU B 3JIEKTPOHHON MH(OpMaIMOHHO-00pa30BaTeIbHOM cpefe MoyIbHOTO
Huuamuueckoro OO6yuenus KyOI'Y http://moodle.kubsu.ru B pazgene «OcHOBBI
CXEMOTEXHUKHU POTPaMMHUPYEMBIX YCTPOMCTBY.

KoHcynbranmm npoBOAsTCS pa3 B JBE HEAEIU A Pa3bsCHEHUS MPOOJIEMHBIX
MOMEHTOB IIPH CAMOCTOSITEIbHOM M3YYEHHH BOIIPOCOB M3y4aeMOM TUCHUTUIHHBI.

Takum  oOpazom, OCHOBHBIMH  00pa3oBaTeJIbHBIMH  TEXHOJIOTHSIMH,
HCNOJIb3yeMbIMH B y4eOHOM mpouecce SIBJASIOTCS: WHTEpPaKTUBHAs JIEKUUS C
MYJIbTUMEUIHHON CUCTEMOW M aKTHBHBIM BOBJICYEHHEM CTYJIEHTOB B y4eOHBIN MpoIiecc;
JabopaTopHble 3aHATHS — paboTa CTYIEHTOB B peXKUMaX B3aUMOJCHCTBHSI «IIPENoaBaTeib
— CTYAEHT», «CTYJIEHT — IPENoJaBaTeib», «CTYAEHT — CTYAEHT». B NPEIMETHO-
OpUEHTUPOBAHHON TEXHOJIOTMH 00yUeHUsl BbIOpaHa — «TEXHOJIOTHUS TOCTAHOBKH 1IeJIN»; B
JMYHOCTHO-OPUEHTUPOBAHHON TEXHOJIIOTMH 00YUYEeHHs BBIOpaHA — «TEXHOJIOTUS 00yUeHus
KaKk y4yeOHOro HCCIEJOBAHMS» COBMECTHO C IPUBICYEHHUEM  «KOJIJIEKTUBHOMN
MBICTUTEIPHON JIEATENBHOCTBIO»; CaMma NeJAarorudeckas TEeXHOJOTUS (aKTHUECKU
3amporpaMMUpOBaHa  yueOHO-BOCMUTATENbHBIM  IMPOIECCOM B BHAE  CTPOrou
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MOCJIEA0BATEIIBHOCTH JAEUCTBUM C MPO3PAYHBIM MOHUTOPUHIOM IO BBINOJIHEHHBIM
MPAKTUYECKUM 3aJaHUSIM.

Jus un ¢
OpraHu3aIys KOHCYJIbTALUKN C UCIIOJI30BAHUEM AJIEKTPOHHOM MOYTHI.

OI'paHUYCHHBIMHU  BO3MOKHOCTAMHA

3I0pOBbSl  MPETYCMOTpPEHA

4. OueHoYHbIe CPeACTBA AJs TeKYyIero KOHTPOJISA yCIeBaeMOCTH M IPOMeKYTOYHOI
aTrecTanuu

OueHouHbIE CpeNCTBA MpEeAHA3HAYEHBI [JIsi KOHTPOJSI M OIEHKH 00pa30BaTENbHBIX
JOCTHKEHHUI 00yJaroImuxcsi, OCBOMBIINX IPOrpaMMy y4eOHOU JUCIUILTUHBI

O1ieHOUHBIE CPEJCTBA BKIIIOYAET KOHTPOJIbHBIE MaTepHalbl Ul MIPOBEACHUS TeKyIIero
KOHTPOJISl B OpPME TECTOB M JT1a0OPATOPHBIX padOT M MPOMEKYTOUHOI aTTecTanuu B Gpopme
BOIIPOCOB, 33]1a4 U MPAKTUUECKUX 3aJaHUH K 3K3aMEHY.

CprKTypa OLCHOYHBIX CPEACTB AJIA TeKyHIeﬁ Hu l'[pOMC)KyTO‘lHOﬁ aTTeCTallumn

Kon HanMeHoBaHME OIIEHOYHOTO CpPeICTBA
Ne| HaumeHnoBanu
o . WHJIKA PesynbraTel 00yueHns § [TpomexyrouHa
I pasiena TOpa Texymmii KOHTPOIb s aTTecTalys
[Ipocreiinmue 3HaTh: TeopeTuyeckrue OCHOBBI U Tect no pazzneny Bomnpocs! Ha
JIOTHYECKUE 0COOCHHOCTH: JJOTHYECKIX (PYHKIUI 1 JlabopaTopHas pabota  |Jk3amene 1-4,
ycTpoiicTBa n 9JIEMEHTOB, MPE/ICTABIICHUE JJOTHIECKUX 3agaqa 4.X Ha
MHUKPOCXEMBI BBIPAXKEHUIT; MUHUMH3AIHS JIOTUUECKUX JK3aMeHe;
cxeMm; (YHKIHOHAIbHBIE Y3JIbI
K-2 KOMOWHATOPHOMN JIOTUKH; CXEMBI C TaMATHIO;
1 HK_ 3’ yMeTh: OOBSICHATH paboTy MPOCTEHIITIX
™ |normueckux ycrpoiicTs
BJIA/IETh. IPAKTUYECKUMH HaBBIKAMA
9KCTIEPUMEHTAIBHBIX MCCIICIOBAHUH U
WHCTPYMEHTAIBHBIX U3MEPEHUH IJIs
MIPOBEPKH U OTIIaJKH CHHTE3UPOBAHHBIX U
TOTOBBIX YCTPOHCTB;
Monynmu 3HATh: BEIYUCIIUTEIILHBIE CXEMBI; pericTphl | TecT mo pasnemny Bompocs! Ha
yCTpO#cTB perucTpoBas maMsTh; IPUHIUIEI TocTpoeHus |JlabopaTopHas pabora |Dk3amene 5-9;
uudpoBoii CXEeM MaMATH Ha MOIyIpOoBOAHUKOBBIX ALIIT 3amada 6.Xu 5.1
CXEMOTEXHUK u [TAIT; MUKPOCXEMOTEXHUKY U IIPUHLIUIL Ha JK3aMEHE;
u paboTsI 0a30BBIX KACKaZI0B U JIOTUYECKHUX
3JIEMEHTOB IIU(POBBIX CXEM.
2 IIK-2, [yMeTh: 00BACHATH pabOTy IPOCTEHIINX
K-3 |Moxmyneit nnppoBEIX YCTPOUCTB
BJIA/IeTh: MPaKTHIECKUMHU HaBBIKaMH
9KCIIEPUMEHTAIIbHBIX nccIeJOBaHUN n
MHCTPYMEHTAIBHBIX HU3MEPEHHH JUIS TPOBEPKH
U OTJAJKH CHHTE3WPOBAHHBIX M TOTOBBIX
YCTPOWCTB; HaBBIKAMH pabOTHI ¢ KOHTPOJILHO-
U3MEPUTENIHLHON anmaparypou.
Beenenue B 3HATh: IPUHIUIEI PabOThI, TEXHUYECKNE Tect no paznery Bomnpocs! Ha
YCTPOHCTBO XapaKTEPUCTUKHU U KOHCTPYKTUBHBIE JlabopaTopnas pabota  |Ox3amene 10-
MHKPOKOHTPO 0COOEHHOCTH, OCHOBBI PHHIIUTIOB 17,
3 | MICpOB, HK_%’ MOCTPOEHHUS BEIYMCIIUTENLHON 4acTy ajaun 1.x,
xommusropo | K- IHU(POBBIX CHCTEM YTIPaBJICHHS U PabOTHI Sapaun 7.x,
B U CPEICTB .. 3amayn 8.x Ha
(D YHKITMOHAITLHBIX OJIOKOB, BXOJSIIUX B €€ ’
pa3paboTku. 9K3aMEHe;
COCTaB. MUKPOKOHTPOJIIEPA, UX MPHUHIHIT
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JeUCTBUS, BEKTOPBI IPEPBIBAHUS, PETHCTPHI
YIpaBJICHUS NPEPBIBAHUAMY PHUHIIUATIBI
TaKTUPOBAHUS MUKPOKOHTPOJLIEPA U 3aAaHUSL
4acTOT TakTUpoBaHUs. OCHOBHBIE
(YHKIIMOHAIBHBIC JTIEMEHTHI
HMHTETPUPOBAHHON Cpebl pa3paboTKu
MUKPOIPOTpaMM

yMeTh: pa3pabaTbiBaTh TEXHUYECKUE
crenu(puKanuy Ha IPOrpaMMHbIE
KOMIIOHEHTHI U MX B3aumojielicteue B
IIPOrpaMMHOM TAKETe IPOrpamm,
BKIIFOUAIONINH B ce0sl KOMITIIIATOP,
accemOIep, KOMIIOHOBIIUK H IPYTHE
HMHCTPYMEHTBI COCTABIISTh IPOrPaMMHBIH KO
JUI. MUKPOKOHTPOJIJIEPOB HA OCHOBE
rapBap/CKol apXUTeKTypsbl, 0amu3koii k RISC.
BJIaJeTh. HABBIKAMH PaOOTHI C KOHTPOJIBHO-
H3MepUTeNbHON anmaparypoil. OcHoOBaMH
HaIHMCaHUs NPOrpaMM JUis
MHKpPOKOHTPOJUIEPOB Ha sA3bike C. B
IIPOrpaMMHOM IAKETE COCTABIATh
IIPOrpaMMBI I UCIIOJIB3YEMBIX B
71a00paTOPHBIX PadOTax MUKPOKOHTPOJIIEPOB,
MIPOBOJIUTH MPOLENYPY MPAKTUIECKOMN
HaTypHOH OTIaaKK paboThI KOJa.

MPAKTUIECKOE
3a7aHue Ha
sx3amene 1-17

Iepenaua 3HaTh: OCHOBBI Iepeadn AaHHBIX 10 mKHaM | TecT mo pasnemy Bompocs! Ha
JAHHBIX COCIMHCHHUIA. JlabopaTopHas pabota  |Jk3amene 18;
yaanéHHoe yMmeThb: [Ipumenars muHs! faHHBIX [2C, 3amaun 2.X u
ylpaBJieHne UART B ycTpolicTBax, IIpeaycMaTpUBAIOIIAX 3anaun 3.X Ha
1H(ppoBbIX MIPOCTOTY pa3pabOTKH: YTeHUE WHPOPMALIUH C 9K3aMCHE;
CHCTCM MEXKIY | [[K-2, |1aTYNKOB MOHUTOPHHIA U JUATHOCTHKH
coboii o IIK-3 |o6opynosanus. [Mogkmouarscs K muHe SPI
;Liig‘gg;:;ﬁ JUISL TIOCTIEZIOBATEIbHOTO OOMEHA TaHHBIMHU

MEXIAY MUKPOCXEMaMH.

BJajseTh: HaBplkamMu HanucaHus

MHKPOIpOrpaMm oOMeHa JaHHBIMH 0

yKa3aHHBIM HIMHAM
S3b1KHN 3HaTh: OCHOBaMU HamucaHus nporpamm it |JlabopatopHas pabota  |Bompockr Ha
ammapaTHOTro IIJINC na VHDL Ox3amene 19-
IPOTrPaMMHUPO K-2, yMmeTh: B iporpaMMHOM nakeTe cOCTaBIIsATh 20;
BaHUA [TK-3 |TPOTPaMMBI UL HCTIONB3YEMBIX B

nmabopaTtopHbIx padoTax [TJIWC.

BJIa/IeTh IPOLIETYPOI IPaKTUUECKON

HaTypHOH OTIaaKK paboThI KOJa.
Wurerpuposa 3HATh: MUKPOKOHTPOJIIEPA, UX MPHUHIIMIT Tecr o pazneny Bompocs! Ha
HHas cpezia JeficTBUs, BEKTOPHI NpephIBaHus, peructpsl  |Jlaboparopras pabora | Ox3amene 21-
paspaboTKu YIPaBJIEHUS IPEPBbIBAHUAMU [TPUHLIMIIBL 23;
ATt CO3AannA TAKTUPOBAHMsI MUKPOKOHTPOJLIEPA  33/IaHHUsI anaun 1.x,
MHKpOTpOrpa 4acTOT TaKTHpOoBaHUs. OCHOBHEBIE 3anam 7.x,
MM 3agaun 8.X Ha

(YHKIMOHAIBHBIE AIIEMEHTBI
yIpaBIiieHUs . JK3aMeHe;
KOHTPOIIEPAM | pyye o ﬁii;??;’:;?ﬁf;n cpebt paspaboTkit MIPaKTHYECKOE
u mK-3 3a7iaHue Ha

yMmeTh: B iporpaMMHOM nakeTe nporpamm,
BKJIFOUAIOIIHIA B ce0s KOMITHIISITOP,
accembOiiep, KOMIIOHOBIIVK U IPYTHe
WHCTPYMEHTBI COCTABIISITH IPOrPaMMHBIH KO
JUIS MUKPOKOHTPOJIJIEPOB Ha OCHOBE
rapBap/CKOl apXUTeKTypsbl, 61m3koit k RISC.
BiaaaeTs: OCHOBaMM HAIMCAHUS IIPOTPaMM
JUIs MUKPOKOHTpOJIIepoB Ha si3bike C. B

sx3amene 1-17.
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MIPOrPaMMHOM IaKETE COCTABIAThH
MPOrPaMMBbI IS HCHIOJIB3yeMBbIX B
mab0paTOPHBIX pabOTaX MHUKPOKOHTPOIUIEPOB,
MPOBOJMTH NPOLEAYPY NPAKTHIECKOH
HATYPHOH OTJIAAKU paboTHl KOJA.

TunoBbie KOHTPOJIbHbIE 32/IaHUS UJIM HHbIE MAaTepPUAaJIbl, He0OXOAMMBbIE 1JI51 OLlEHKHU

3HAHUI, YMEHM i, HABBIKOB M (MJIH) ONBITA AeSITEJIbHOCTH, XaPAKTEPU3YIOIIMX ITANbI
(opMupoBaHUA KOMIIETEHIIMI B MpoLiecce 0CBOeHHUs 00pa30BaTeIbHOMH POrpaMMbl
Ilpumepnbwlii nepeuenv 60npocos u 3a0anuil

ATTecTanus TeKylleil ycneBaeMOCTH, OCYIIECTBIIIETCS HAa OCHOBE BBIMIOJHEHUS CTYJCHTOM
1ab0paTOPHBIX paboOT U3 pacuyéra paBHOMEPHOTO KOJMYECTBEHHOT'O BBITIOJHEHUS JTa00paTOPHBIX
paboT B TeYeHHH ceMecTpa. B CBsI3UM C MPaKTUYECKOW HAMPaBIEHHOCTHIO TUCHUILUIMHBI U
HANPSDKEHHOW MBICIIUTEIIFHOU JEATSIIbHOCTHIO B MPOIIECCE BBIMOJHECHUS JTa0OPAaTOPHBIX padoT,
Pa3BUBAIOIINUX TBOPUYECKHE CIIOCOOHOCTH U CUCTEMHOE MbIlUIeHHe. KoHedyHO, MOKHO MPOBEPUTH
Teoputo (OOJBIIYIO YaCTh KOTOPOU CTYJEHT OCBOWII HA TEOPSTHUSCKUX JTUCITUIUIMHAX ), HO 3TO HE
03HAYAEeT, YTO Ha MPAKTUKE CTYACHT CMOXKET €€ MPUMEHHTD; JIJII MHOTUX CTYJIEHTOB pELICHHE
pearpHON 3ajjauu Jaxke IMOCIe YCIENIHOrO OCBOSHHS JabopaTOpHBIX paboT Bcé emé Tpedyer
3HAYUTEIILHOTO BPEMEHM, BpEMsS Ha BBINOJIHEHHUE COKPATUTHCSA, TOJIBKO CO 3HAUUTEIBHBIM
ombITOM. B cBsI3u ¢ 3THM, B Kax10i 1abopaTOpHON paboTe MPEeayCMOTPEHO CaMOCTOSITEIHHOE
3aJjJaHue, KOTOPOE M IO3BOJSET MPOKOHTPOJIUPOBATH MOHMMAHUE CTYJEHTOM CYTH IMPOIECCOB
KOTOPBIMH OH MOXET YIpaBsITh (B MPOILECCE BBHITIOJHEHHUS IPEIOAaBaTeNb BBISBISCT
npoOJieMHbIE MOMEHTHI B TIOHMMAaHUU M TOSCHSET CTYACHTY CIOKHbIE MOMEHTBHI, TOHUMaHUE
KOTOPBIX B JAJIbHEHIIIEM KOHTPOJIUPYETCS B MOCIEAYIOMUX padoTax).

KoHTponbHbIE BOMPOCH! M MPAKTUYECKHE 3aJaHUs IS YCIEUTHOW 3aIIUThI J1a00paTOPHBIX
paboT M 711 CAMOCTOSITEITLHOM IMOATOTOBKH PACIOIaraloTCs B COOTBETCTBYIOIIMX METOTUICCKIX
OTHCAHUAX K KaXJI0H 1abopaTopHOii paboTe.

MukponpoueccopHas  TEXHHKa B  ONTHYECKHX  TEJIEKOMMYHHKAIIMOHHBIX  CHCTEMax:
nabopatopHubiit ipaktukyM. / [lnotunma M.IL., A.C. Jleuenko, H.A. flkoBenko, B.A. Hukutun/
Kpacnonap. Kybanckwuii roc. yH-1, 2014. 112¢. ISBN 978-5-8209-1015-9

IIpumepsl 3ajaHud TecTa JJIA TEKyLIel aTTecTalul

Kaxiplif TeCT COCTOMT U3 BOIPOCOB MO TEMATUYECKOM JEKIMU U BbIIAETCS B pacuére ero
BBINOJHEHUsT 3a 15-Tb mMuHyT B cperae moodle.kubsu.ru. Cucrema oOLEHOK BBIOTHEHHS
KOHTPOJIbHOTO TECTUPOBAHHUS: «OTIUYHO» — KOJIMYECTBO MPABUIBHBIX O0TBETOB OT 90% 10 100%);
«XOpPOII0» — KOJUYECTBO MPABMWIBHBIX OTBETOB OT 75% 1o 90%; «ydOBIETBOPUTEIBHO» —
KOJIMYECTBO MPaBUIIbHBIX OTBETOB OT 60% 10 75%.

Ilpumepwvi 60npocos u3z pasnvlx memamuyecKux mecmos

IIpuMepbl THIMYHBIX 3aJAHUH U3 TECTOB JJIA TeKylei arrecraumumn Nel

Kaxnprii Tect coctout u3 20 BompocoB, BeimonHsercss B cpeae Moodle, Bpems Ha
BbINIOJIHEHHE 15 MuHyT. CHcTeMa OIIEHOK BBIMOJTHEHUSI KOHTPOJIBHOTO TECTUPOBAHUS: COTIUYHO

— KOJINYECTBO NMpaBWIBHBIX 0TBETOB OT 90% 1o 100%; «xopomo» — KOJIUYECTBO MPABHIBHBIX

oTBETOB OT 75% 110 90%; «yAOBIETBOPUTENBHO» — KOJIMUYECTBO NMPABUIbHBIX OTBETOB OT 60% 10
75%.
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1. Bam Heo6xoaumo BeiOpats ALIII ¢ wacToroii BeIOOpkU nopsiaka 3000 Mera cemIlUIOB B
cekynny. Kako#t Tunn ALIIT Bel Oynure nckars?

Nurerpupyromuii AL

Curma-gensta AL

AIIIT mocneaoBaTeIbHOTO MPUOIMKCHUS
[Tapamnensubiii AL

2. Bam HeoO6xonumo BeOpath ALIIT ¢ mOBBIIIEHHO# TOMEX0YCTOHYUBOCTHIO, BHICOKOM
JTUHAMHUYECKON IPOU3BOANTEILHOCTHIO, U PA0OTAOIIEr0 C M3MEHSEMOM YaCTOTOM
nuckperusarnuu ot 30 kI’ 1o 500 kI, mpegHazHauYeHHOM /71 PaOOTHI C IIIYMOTIOI00HBIMH
curnanamu. Kakoii tun AT Bei Oyaute nckars?

WnTerpupyronmii AL

Curma-gensta AL

ALII nocnenoBarenbHOro NPUOIMKEHUS
[Tapannensubiit AL

3. K xakoii noruke oTHOCHTCS yTBepkAeHue, coriaacHo ['OCT: noruueckomy HYITO
COOTBETCTBYET BBICOKHI1 yPOBEHb HAPSHKEHHSI, @ JIOTHYECKOW eTMHUIIE — HU3KUH YPOBEHb?

OTpHLATCJIbHAs JIOTHUKA
IOJIOXKHUTCIIbHAs JIOTUKa
06paTHa$[ JIOTHKa

4. Kak Ha cxeMme 0003Ha4YaeTcs HHBCPCHUA curhana?

nepeYepKHYTHIM POMOOM
KpPY>KOUYKOM Ha MECTEe BX0J1a WJIK BbIXOJAa
HaJl Ha3BaHMEM CUTHaJla CTaBUTCS yepTa

5. Kakoe ¢pyHkmonanbHoe Ha3HaueHne MukpocxeMbl KP155J1A3?

2-pa3psAHbIA 4-KaHATBHBIN MYJTBTHILIEKCOP C MHBEPCUEH
yeTbIpe jorudeckux aementa 2M-HE ¢ OK

Tpu Jorudyeckux snementa 3V-HE

nBa RS-tpurrepa

6. Kakomy Kopmycy MUKpPOCXEMBI COOTBETCTBYET Ha3zBaHue DIP?

IIaCTMAaCCOBBIH KOpyC C ABYXPAAHBIM IIJIOCKOCTHBIM PACITOJIOKCHUCM
KepaMI/I‘IeCKI/Iﬁ KOpnnyC € ABYXPAAHBIM IIJIOCKOCTHBIM PACIIOJIOKECHUEM BbBIBOJIOB
IIaCTMAaCCOBBIH KOopyC € ABYXpPSAAHBIM BEPTUKAJIBHBIM PACIIOJIOKCHUCM BBIBOJIOB
KepaMI/I‘IeCKI/Iﬁ KOpnyC € ABYXpAAHBIM BEPTUKAJIbHBIM PACIIOJIOKEHUEM BBIBOJIOB

7. HaunHas ¢ Kakoro BbIBOJId OTCYHUTBHIBAIOTCA HOMEpPA BHIBOJOB KOpHYCOB?

C BBIBO/JIa, IOMEUYEHHOT'0 KIIF0YOM
C BBIBO/IA B JIEBOM BEPXHEM YIIIy
C BBIBOJIA B IIPABOM HUKHEM YTIy

8. Uto nmemaer cUrHaj HavanbHOTO copoca?

YCTaHABJIMBACT ITPOU3BOJIbHBIC 3HAYCHUS BBIXOAHBIX CUTHAJIOB

IIPUBOJUT B HGO6XOILI/IMOG COCTOSHHE BbBIXOJHBIC CUTHAJIBI CJIOKHBIX MHUKPOCXEM ITPU
BKIIFOUCHHHU ITUTAaHUA

OTKIOYAaCT BHYTPECHHIOIO MMAMATH CIIOKHBIX MUKPOCXEM
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9. Uto o0benuHsIeT KOMOMHAIIMOHHBIE MUKPOCXEMBI C JIOTHYECKUMU 3JIeMEHTaMH?

HE UMEIOT BHYTPEHHEHU ITaMATH
YIIPABISIFOTCS. YPOBHSIMU BXOJIHBIX CHTHAJIOB
y KaXI0T0 BX0/1a — CBOS 0co0asi PyHKIUs

10. KakoBa ¢yukuus nemmdparopa?

npeoOpa3zyeT HOMEp BXOJHOT'O CUTHAJIA B BEIXOIHOM JIBOMYHBIN KO/
npeoOpaszyeT BXOAHOW ABOUYHBINA KOJ B HOMEP BBIXOJHOTO CUTHAJA
npeoOpa3yeT BXOIHOM JBOMYHBIN KOJI B BEIXOHOM JIBOUYHBIN KO/

11. Kak ocymiecTBisieTcs IemuppupoBaHue Koja ¢ OOJIbIINM YUCIIOM pa3psaoB?

00BEANHSIIOTCS HECKOJIBKO MHUKPOCXEM JIEHI(PpaTopoB

MJIQJIIINAE Pa3psabl KOJIa MOJAl0TCA Ha OCHOBHOM JiemudpaTop

Ha 00bEeIMHEHHBIE BXO/IbI JOTIOTHUTEIBHBIX ICIIH(PPATOPOB MOJAIOTCS MIIAIIINE Pa3PsiIbl
BXOJIHOTO K0J1a

12. CkoJIBKO BBIXOIOB UMEET cyMMaTop?

Ha CAVMHULIY 0OJIbIIIE KOJIUYECTBA paspaa0B BXOOAHBIX KOJ0B
TPHU BbIXOJa PE3YJIIbTUPYIOIIUX CUT'HAJIOB
YHUCJIO BBIXOAO0B PABHO KOJHUYCCTBY paspA10B BXOAHBIX KOJI0B

13. K xakoMy THITYy OTHOCHUTCS IaMsITh TPUTTEPOB?

MepenporpaMmmMmupyemMas moCTOsTHHas
IIOCTOSIHHAS
onepaTuBHas

14. KaxoBo yctpoiicTBo MuKpocxembl TM27?

B OJIHOM KopIyce 4eTbipe RS-tpurrepa
B 07HOM Kopiryce asa JK-tpurrepa
B OZHOM Kopiryce aBa D-tpurrepa

15. Kak 0003HauatoTCsi pErUCTphl B OTEUECTBEHHBIX CEPUAX MUKPOCXEM?

TP

npP
RG
B
™
JA

16. B perucrpax Kakoro TUMa BBIXOJ KaXKIOTO MPEIBIIYIIET0 TPUTTepa COSIMHEH ¢ BX0I0M D
CIeAYIOUIEro Tpurrepa?

B ITapaJlUICJIbHBIX PECTUCTPAX
B CABUTOBBIX PErUCTpax
BO BCCX PCrucCTpax

17. Kakoii pa3psia cueTdyrka OyaeT MM ?
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MEPEKIIOYAOIINICS Yale APYyTux
MEPEKITIOYAIOIINICA PEXKE IPYTUX
HUKOTJa HE MEePEKII0YAr0IININCS

18. B xakom nuana3zoHe OyneT cuuTaTh 4-pa3psiHbIi TBOMYHO-ACCATUYHBIA CUCTUNK B PEIKUME
npsAMoro cyera?

ot 0 no 15
or0 109
ot 0 10 99

19. Kakum 00pa3oM MepeKTFovarTCs pa3psiabl aCHHXPOHHOTO cUeTdYnKa?

OCJICA0BATCIBHO
mapaujicjibHO

BCE€ pa3pspl OJHOIO CUETYMKA MIEPEKIIFOYAOTCS OTHOBPEMEHHO, HO MPU KACKaJAHUPOBAHUU
Ka)X/IbIi CJICTYIOIIHNI CYUETUUK IMEPEKITIOYAETCS C 33I€PHKKON OTHOCUTEIBHO MPEABIIYIIETO
CYeTUHKa

20. Cxonbko 4-pa3psaanbix cuetunkos ME7 norpebyeTcs i mojcueTa KOJIMYecTBa NPULIEIIINX
BXOJIHBIX UMITYJIbCOB, €CJIM OHO He Oosbiie 355357

P OO ~NO Ol WNE

0

IIpuMepbl THTHYHOTO 32/IaHUS TeCTA AJs TeKylleld aTrectanuu No2

Kaxxplit TecT cOCTOUT U3 6 BOIIPOCOB, BHINIONHACTCS B cpenie Moodle, Bpemst Ha BBITIONHEHHE
12 munyr. Cucrema OLIEHOK BBIIOJHEHUS KOHTPOJBHOTO TECTUPOBAHUA: «OTIMYHO» —
KOJINYECTBO NMpaBWIBHBIX O0TBETOB OT 90% 1m0 100%; «xopomo» — KOJIMYECTBO IPaBUIIBHBIX
oTBeTOB OT 75% 110 90%; «yAOBIETBOPUTENBHO» — KOJIMUYECTBO NPAaBUIIbHBIX OTBETOB OT 60% 10
75%.

3aganue 1. [lo UART unrepdeiicy 8-mu paszpsaHoro MuUKpokoHTposuiepa cemeiictBa AVR
nepenad curaan oanobaitHoro koaa (ASCII xon cumBona). U3BecTHO, 4TO mepenaya BeAETCs C
napamerpamu 19200/8-N-1. BpemenHas iuarpamma 3TOro CUrHajia, moJrydeHHast OcIiorpagom
npejcTaBieHa Ha pucyHke. Onpenenure KoJ MepeJaHHOro cumBojia. OTBET 3aluIINTE B
JECATUYHOM MO3UIIMOHHON CHUCTEME NCUNCIIeHUs (apaOCKuMu nudpamn).
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3ananme 2. C UK-nynbra ympaBieHHs HEKOTOPOH (GHUPMBI B COOTBETCTBHHM C TPYIIIOWM
crangaptoB IrDA wmcnonesyercs mpotokon NEC. Curnan npunumaemsrii TSOP4838 mnpu
HaXaTUM HA OINpPEACIEHHYI0 KHOIKY IyJbTa IMPEACTABIECH B BHUJAE BPEMEHHON JIUarpaMMbl,
nonmydyeHHo ociuniorpadgom. Ilo  ocmmwiutorpamMme BHUAHO, 4YTO (UPMa  HUCIOIB3YET
O0IHOOANWTOBYI0O HE pacCIIMpPEHHYIO0 ajapecanuio (mpuuéM MycTyro T.e. HyJeByro). Ompenenure
nepeaBaeMblil KOJ Ha)kuMaeMoW KHOMKW. OTBET 3alUIIUTE B JCCITHYHOW TMO3HIIMOHHON
CHUCTEME UCUYHUCIICHHS (apaOCKuMH U pamu).
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3aganue 3.

Bbl ucnonb3yere mectHanuaty paspsaansiid taitmep cuétuuk (TCNT1) 8-mu paspsiniHoro
AVR mukpokonTposuiepa (Hanpumep Attiny2313, ATmega8, ATmegal6, ATmegal68) u
BKJIIOUMJIM MpEpbIBaHME M0 nepenoyineHnto. Kakoe 3HaueHnss HEOOXOAMMO BBICTaBUTH B
peructp TCNT1 st BbI30Ba (yHKIIMM MIPEPHIBAHUS 110 NMEPENOTHEHUIO Yepe3 MOJTOBUHY
CEKYH/Ibl, €CITM TaKTHPOBAaHHWE MHMKPOKOHTpOJIIepa BeAETCS OT BHEIIHEro KBapIEBOTO
pesonaropa 8MIn, mpu »stom ¢pro3 Our CKDIV8 He 3amporpamMmmupoBaH, a
TCCR1B=0x04 (Timer/Counter) BwictaBieH Ha clkio/256 (From prescaler). OtBer

3aMMIINTE B ACCITUUHOMN MO3UIIMOHHOM cucTeMe ncuuciienus (apadckumu nudpamn).

JK3aMeHALIMOHHBbIE MATEePHUAJIbI VISl IPOMEKYTOUHOM aTTecTanuu (5-i cemecTp)
buner coctouT HW3 OJHOrO TEOPETHYECKOTO BOIPOCAa OJHOW 3aJayd M OJHOIO

[IPAKTUYECKOIO 3aJaHUs:
Bomnpocstr:
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10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

OCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKU U (PPOBBIX MUKPOCXEM.

Pa3sHOBHIHOCTH BHYTpEHHEN CXEMOTEXHUKHU JIOrHuecKux uurerpainbusix cxem (TTJI, KMOII,
ATJI, TTJI, MOII)

[TpeoOpazoBarenu KoJ0B U ypoBHElH. CUETUYMKHU U IETUTENN YaCTOTHI.

[ludppoBrie cxeMbl BBHIOOPKM W CBA3M (CTaHAAPTHBIE KOMOMHALIMOHHBIE CXEMBI:
MYJIBTUIIIEKCOPBI, JEMYJIbTUIUIEKCOPHI, AeIIH(PPAaTOPHI, KOMIAPATOPHI)

Peructpsl 1 3arnomMuHaromme ycTponcTaa.

[Hudpoananorosoe npeodpa3zoBaHue U MpPeoOpPa3OBATENH.

AmnanoroBo nudpoBoe npeodpazoBanue u npeodpazosarenu. [IpuBeanute KiaccupuKaimio
AIII u onuiuTe ©X 0COOCHHOCTH.

CumBonsHbie KK nucruien: mpuHuun paboThl, MOAKIIOYEHHE, HHTepdEiic, HUIInATU3aIHs,
MUTaHHE.

@opMHpOBaTEIN HMMITYJIbCOB UM TEHEPaTOphl Ha LU(QPOBBIX JIOTHYECKUX JJIEMEHTaxX C
ucnonb3zoBanueM RC nenoyex. (M KBapieBbIX pe30HATOPOB).

ApPXUTEKTYpa MHKpPOMPOLECCOPHON cucteMbl. OcoOeHHOCTH ['apBapACKON apXHUTEKTYpPHI
OBM, u apxutektypsl DBM ®on Heiimana. OcnoBubie uepThl CISC u RISC konuenimm.
Apxurekrypa AVR 8-Mu pa3psaHbiXx MEKPOKOHTPOILIEPOB. (OCHOBHBIE CTPYKTYpPHBIE OJIOKH

8-Mu pa3psaIHBIX MUKPOKOHTposuiepoB AVR 1 ux ¢pyHKIMOHATbHOE HA3HAUYCHHUE).

[Iporpammuas monens AVR 8-Mu pa3psgHBIX MUKPOKOHTPOJUIEPOB.

Oranbel  pa3zpaboTku npukiagHoro IO ycTpolicTB Ha OCHOBE OJHOKPHCTAJIbHBIX
MHUKPOKOHTPOJIJIEPOB.

Cucrema nuTaHUs MHUKPOKOHTposiepoB. CuHcTeMa TaKTUPOBAaHUS W CHHXPOHHU3AIMH

MUKPOKOHTPOJUIEPOB, BUJIbI, IPEUMYIIIECTBA U HENOCTATKH.

Pabora ¢ nopramu BBoJ1a — BbIBO/Ia 8-MHU pa3psiiHbIX MUKpOKOHTpoJuiepoB AVR.
[IpeppiBaHMsI MHUKPOKOHTpOJIJIEpa W JJIsi 4ero MNpUMEHstoTcsl. OCHOBHBIE HCTOYHUKU
npepbiBaHuil. OuepeHOCTh OO0pabOTKM MpEepbIBaHUM MpU BO3HUKHOBEHHUM HECKOJBKUX
IIPEpPBIBAHUN OJHOBPEMEHHO

@YHKIMOHAIBHOE HA3HAYeHHE TalMEepOB/CUETYMKOB MHUKpOKOHTposuiepa. CrocoOsl
M3MEHEHHUs 4YacTOThI EPENOJIHEHUS TaliMep/CYETUNKOB.

OcHOBHBIE YacTH CTPYKTYphl Monyisi puemo-niepeaarynka UART u ux ¢yHKIHOHATIBHBIE
Ha3zHaueHus. Dopmar Kajapa U alroOpuUTM IpH MpHEMe/Tepeaaydl JaHHBIX 10 UHTepdeiicy
UART.

Apxutektypa FPGA (IVIUC cemeiictBo Cyclone IV): CRAM, norudeckass e€MKOCTb,
00001eHHas cTpykTypa Jorudeckoro snementa [TJIVMC (yctpoiicto LUT).

OcobeHHOCTH A3bIKOB onucaHus anmnapaTypsl Tuna Verilog naun VHDL. CMbica npuMeHeHus
KOHe4HbIX aBToMaToB. Ctpykrypa VHDL-onucanus.

OcoOble oTIHMYMS MNpu HamMcaHWW MuUKporporpamMm B cpene Keil pvision mexay
oubmuorekamu StdPeriph u CMSIS.

Bbnok cxema moakI0YeHHsT YCTPOMCTB BBOJA/BBIBOAA B MUKpOKoHTposiepax STM32F4xx u
croco0 (hopMUPOBaHMS TAKTOBBIX YACTOT MIMHHBIX MMpeoOpa3oBateneii APB1 u APB2.

Texnonoruss DMA (npssMoro 1ocTymna K namsT), €€ IpeuMyIlecTBa U HEAOCTaTKU.
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24.

Samaun:
3aoaua Nel.1

Brr ucnonesyere taiimep cuétuuk (TCNT1) mukpokonTposepa Attiny2313 u
BKJIIOUMJIM TpEpbIBaHKE IO mepenoyinennto. Kakoe 3HaueHnss HEOOXOANMMO BBICTaBUTH B
peructp TCNT1 st BeI30Ba QyHKIIMU IPEPhIBAHUS IO MIEPETIOTHEHUIO Yepe3 OJIHY TPETh
CEeKYH/Ibl, €CITM TaKTHPOBAaHHWE MHKPOKOHTpOJIJIepa BeAETCS OT BHEIIHEro KBapIEBOTO
pe3onaropa 16MI 1, npu 3Tom pro3 6ut CKDIVE 3anporpammuposan, a TCCR1B=0x04
(Timer/Counter) BreicTaBieHn Ha clkio/256 (From prescaler). KakoBa Oymer cocTaBisTh
omrOKa BbI30Ba?

3aoaua Nel.2
Bri ucnonssyere Ttaiimep cuétunk (TCNT1) mukpoxontpomnepa Attiny2313 u

BKJIFOUMJIM MpPEpBIBAHME IO nepenoyiHeHnto. Kakoe 3HaueHHus: HE0OXOAMMO BBICTaBUTH B
peructp TCNT1 st BbI30Ba (pyHKIMH HpephIBaHUS 10 MEPENOTHEHUIO YEPE3 BE TPETH
CEeKYH/bl, €CIIM TAaKTUPOBAHHWE MHKPOKOHTpOJUIepa BeAETCS OT BHEIIHEro KBapI€BOIO
pe3zonaropa 16MI ', mpu 3toM o3 6ut CKDIVE 3anporpammuposan, a TCCR1B=0x04
(Timer/Counter) BreicTaBien Ha clkio/256 (From prescaler). KakoBa Oymer cocTaBisTh
omurOKa BbI30Ba?

3aoaua Nel.3
Bri ucnonssyere taiimep cuétuuk (TCNT1) mukpoxonTposepa Attiny2313 u

BKJIFOUMJIM MpEpbIBaHKE IO nepenoyiHeHnto. Kakoe 3HaueHHuss HEOOXOAMMO BBICTaBUTH B
peructp TCNT1 s BbI30Ba (PyHKIMHU NpPEPBIBaHUS MO NEPETOTHEHUIO Yepe3 OAHY
CEKYH/bl, €CIIM TaKTHPOBAaHWE MHMKPOKOHTpOJUIEpa BeAETCS OT BHEIIHEro KBapLEBOIO
pe3onaropa 16MI 1, npu atom Ppro3 6ut CKDIVE 3anporpammuposan, a TCCR1B=0x04
(Timer/Counter) BoicTaBieH Ha clkio/256 (From prescaler). KakoBa Oymer cocTaBisiTh
omnOKa BbI3oBa’?

3aoaua Nel.4
Bl ucnonwsyere taiimep cuérunk (TCNT1) mukpoxontposmepa Attiny2313 wu

BKJTIOYIJIM TIpEphIBAaHHE IO nepenonHennio. Kakoe 3HaueHus He0OX0IMMO BBICTaBUTH B
peructp TCNT1 nns BbI3oBa (YHKIMHM TpEephIBaHUS 10 TEPENOTHEHHUIO Yepe3 JIBe
CeKYH[Ibl, €CIIM TaKTUPOBAaHHME MHUKPOKOHTpPOJUIEpa BENETCS OT BHEIIHErO KBapILIEBOTO
pe3onaropa 16MI 11, mpu 3Tom ¢rro3 6utr CKDIVE 3amporpammuposan, a TCCR1B=0x04
(Timer/Counter) BoicTaBieH Ha clkio/256 (From prescaler). KakoBa Oyzmer cocTaBisiTh
omuoOKa BbI30Ba?

3aoaua Nel.5
Brr ucnonssyere taiimep cuétuuk (TCNT1) mukpoxonTposepa Attiny2313 u

BKIITOUHJIN IMIPCPBIBAHUC 10 IICPCIIOJIHCHUIO. Kaxkoe 3Hauenus HeO6XOZ[I/IMO BBICTaBUTH B
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peructp TCNT1 nns Be3oBa (GyHKIMHM TpPEpHIBaHUS IO MEPEMOJHEHUIO 4Yepe3 TpH
CEKyH/bl, €CIIM TaKTUPOBAHUE MHKPOKOHTpOJUIEpa BEAETCS OT BHEIIHEro KBapLEBOIO
pe3zonaropa 16MI ', mpu 3ToM (o3 6ut CKDIVE 3anporpammuposan, a TCCR1B=0x04
(Timer/Counter) BrictaBieH Ha clkio/256 (From prescaler). KakoBa Oyner cocTaBisiTh
omunoOKa BbI30Ba’?

3aoaua Nel.6
Brr ucnonesyere taiimep cuétuuk (TCNT1) mukpokonTposiepa Attiny2313 u

BKJIIOUMJIM TPEpBIBaHUE M0 nepenoyiHennto. Kakoe 3HaueHHs: HEOOXOAMMO BBICTaBUTH B
peructp TCNTI1 nns BbI3oBa (GyHKUMU MPEpPHIBAHUSA 0 MEPEIIOTHEHUIO Yepe3 MOJITaphl
CEKYH[Ibl, €CIIM TaKTUPOBAaHHE MHUKPOKOHTPOJUIEpa BEAETCSA OT BHEIIHETO KBAaplIEBOTO
pe3onatopa 16MI'n, npu 3tom Prio3 6ut CKDIVE 3anporpammuposan, a TCCR1B=0x04
(Timer/Counter) BoicTaBiieH Ha clkio/256 (From prescaler). KakoBa OymeT cocTaBisTh
omunOKa BbI30Ba?
3aoaua No2.1

[To UART wunTepdeiicy nepuoanuecku NpUHUMAETCS CUTHAT OAHOOANUTHOTO KoJa
0x5d. 3apucyiiTe BpeMeHHYIO TuarpaMmy MPHHAMAeMOrO CHUTHAlla, €CIU Tepeaada
Benércs ¢ mapamerpamu 19200/8-N-1.
3aoaua Ne.2

ITo UART wunTepdeticy nepuoaudecku NpUHAMAETCS CUTHAI OJJHOOAWTHOTO KOJa
Ox4b. 3apucyiiTe BpeMEHHYIO AMarpaMmy MPUHAMAEMOTO CHUTHAlla, €ClH Tepenadya
Benércs ¢ mapamerpamu 19200/8-N-1.
3aoaua Ne2.3

ITo UART wunTepdeiicy nepnoanuecku NpUHUMAETCS CUTHAN OAHOOANTHOTO Koja
OX6A. 3apucyiiTe BpeMEHHYIO IuMarpaMMy HOPUHMMAeMOIO CUTHaJla, €ClM Iepeaaya
Benércs ¢ mapamerpamu 19200/8-N-1.
3aoaua Ne2.4

[To UART wuntepdeiicy nepmoanuecku NpUHUMAETCS CUTHATI OAHOOANUTHOTO KoAa
OxXAA. 3apucyiiTe BpeMEHHYIO AMarpamMmy MOPUHMMAeMOro CHUTHaja, €Clu Iepeaaya
Benércs ¢ mapamerpamu 19200/8-N-1.
3aoaua Ne2.5

[To UART wuntepdeiicy nepmoanuecku NpUHUMAETCS CUTHATI OAHOOANUTHOTO KoAa
Oxab. 3apucyiiTe BpEeMEHHYI IuarpaMMy MPHHAMAEMOr0 CHUTHAIa, €CJIM mepeaava
Benércs ¢ mapamerpamu 19200/8-N-1.
3aoaua No2.6

[To UART wunTepdeiicy nepnoanuecku NpUHUMAETCS CUTHATI OAHOOANUTHOTO KoAa
Ox4c. 3apucyiiTe BpEeMEHHYIO AMarpaMMmy MPUHUMAEeMOIo CHUTHala, €clu I[epeaaya

Benércs ¢ mapamerpamu 19200/8-N-1.
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3aoaua Ne3.1

C UK-nynbra ynpaBieHHS HEKOTOpPOH (GUPMBI B COOTBETCTBUM C TpYHION
crangaptoB IrDA curnan npunumaercs TSOP4838. 3apucoBarh BUj cUrHala ¢ BbIXOJa
TSOP, ecnu ¢ nynbra nepenaércs 3HAYEHHE JAHHBIX paBHOE 137 COOTBETCTBYIOLIEE
HaXXaTUIO OJHOW KHOINKH, a (upma HCHOJIb3YeT OJHOOANUTOBYIO HE PACHIMPEHHYIO
aZipecaliiio COOTBETCTBYIOIIYI0 3HaueHHio 210 (3HaueHWs yKa3aHbl B JECATUYHOU
CHUCTEME CUUCIICHUA).
3aoaua Ne3.2

C UK-nmynbra ynpaBieHHS HEKOTOPOH (GUPMBI B COOTBETCTBUM C TpYHION
cranaaptoB IrDA curnan npunnmaercs TSOP4838. 3apucoBars BUA CHTHana C BbIXOJAA
TSOP, ecnm ¢ mynpra nepepa€rcss 3HaYEHHWE NAHHBIX paBHOE 137 cOOTBETCTBYIOLIECE
HAXXaTUIO OJHOW KHOMKH, a (upma HCMIOIB3YeT OJHOOANTOBYIO HE PACIIMPEHHYIO
aZpecaliiio COOTBETCTBYIONIYI0 3HadeHHI0 118 (3HaueHHs yka3aHbl B JACCATUYHOU
CUCTEME CUUCIICHHUS).
3aoaua Ne3.3

C UK-nynbra ynpaBieHHS HEKOTOpPOH (GUPMBI B COOTBETCTBUM C TpYHION
cranaaptoB IrDA curnan npunnmaercs TSOP4838. 3apucoBars BU CUTHAJIA C BBIXOJA
TSOP, ecnm ¢ mynpra nepepa€rcss 3HaY€HHE NAHHBIX paBHOE 137 cOOTBETCTBYIOIIEE
HaXXaTUIO OJHOW KHOMKH, a (upma HCMIOIB3YeT OJHOOANTOBYIO HE pPaCIIMPEHHYIO
aZpecalio COOTBETCTBYIOIIYIO 3HAa4yeHUI0 166 (3HaueHUs yKa3aHbl B JECATUYHOMN
CHUCTEME CUUCIICHUS).
3aoaua No3.4

C UK-nmynbra ynpaBieHHS HEKOTOpOH (GUPMBI B COOTBETCTBUM C TPYMION
crangaptoB IrDA curnan npunumaerca TSOP4838. 3apucoBarh BUj cUrHajia ¢ BbIXOJa
TSOP, ecnu ¢ mynbra nepeaa€rTcsi 3HaUYE€HHUE JAHHBIX paBHOE 137 cCOOTBETCTBYIOILEE
H@KaTUIO OJHOM KHOMKH, a (upma HCHOIb3yeT OJHOOAWTOBYIO HE PAaCIIMPEHHYIO
aZipecalyio COOTBETCTBYIOLIYIO 3HaueHHIo 203 (3HaueHus yKa3aHbl B JIECATHUYHOU
CHUCTEME CUUCIICHUS).
3aoaua Ne3.5

C UK-mynpra ympaBieHHs HEKOTOpOHl (HUPMBI B COOTBETCTBUU C TPYMIION
cranaaptoB IrDA curnan npunumaercs TSOP4838. 3apucoBars BT CUTHAJIA C BBIXOJA
TSOP, ecnu ¢ nynbra nepenaércs 3HAYEHHE JAHHBIX paBHOE 137 COOTBETCTBYIOLIEE
HQ)KaTUIO OJHOM KHOMKH, a (upmMa HCHOIB3yeT OJHOOAWTOBYIO HE PaCIIMPEHHYIO
aZipecalyio COOTBETCTBYIOLIYI0 3HadeHH0 210 (3HaueHus yka3aHbl B JECATUYHON
CHUCTEME CUUCIICHUS).
3aoaua Ne3.6
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C UK-mynpra ympaBiaeHHs HEKOTOpOHl (HUPMBI B COOTBETCTBUU C TPYMIION
crangaptoB IrDA curnan npunumaercs TSOP4838. 3apucoBarh BUj cUrHalia ¢ BbIXOJa
TSOP, ecnu ¢ nynbra nepenaércs 3HaYEHUE JNAHHBIX paBHOE 137 COOTBETCTBYHOIEE
HaXXaTUIO OJHOW KHOIKH, a (QupmMa HCIOJb3yeT OJHOOANUTOBYIO HE pPAaCIIMPEHHYIO
aJipecalio COOTBETCTBYIOIIYIO 3HAUEHUIO 85 (3HAYEHUS YKa3aHbl B ICCITUYHOU CHCTEME

CUHCJICHHS).
3aoaua Ne4.1
3anucate TaONMIly HWCTUHHOCTH, BKIIOYAas MPOMEKYTOUHBIE COCTOSHHS

TPAH3UCTOPHBIX KJIIOYEH (JIOTMKA MOJIOKUTEIbHAS ), Ha3BaHUE (PYHKIUU.

3aoaua Ned.?

Cxema Ha puc. paboraer ¢ ommudKamu.

A

8 o—

[Indposas cxema, paboraowas ¢ owubKamu.

Tabnuua pe3yibTaToB TeCTUPOBAHUSA (MPOTOKOJI W3MEPEHHI)
CocraBssre Taﬁmmy WCTUHHOCTH 1T CXEMBI puC.
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Onpenenure AeheKTHbIE JOrMYECKUE NEMEHTDI. Co———— B

3aoaua Ne4.3

MakcHUMaIbHO YIIPOCTHTE CJIEAYIONINE BEIPAXEHU:

Q=E\/EVEV(ZAEA@)V(AAB)V(ZA@);

S:A/\BVE/\CV(A/\B).

IIpeoGpasyiiTe cAeayoLune (YHKIHM TAK, 9TO0BI pealn3ylommast uX cXe-

Ma COCTOsUIa
1) Tonsko u3 anementoB M-HE;
2) Toneko w3 snementos WIM-HE:

Q:(ZAB)V@VDASVR;

Q=A/\J§/\6/\DVP/\QAS.
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(HapucaBaTb lOrMYecKMii annapT B BbiIbpaHHOM 6asuce)

3aoaua Ne4.4

3anucaTth Ta6J'II/II_Iy HUCTHNHHOCTH, BKIIFO9ad  IMMPOMCKYTOUYHBIC  COCTOAHUA

TPAH3UCTOPHBIX KITFOUEH (JIOTHKA MOJOXKUTENIbHAS ) Ha3BaHUE (PYHKIUH.

3aoaua Ne4.5

MakcUMaJIbHO YIIPOCTHUTE CJIEAYIOLIME BBIPAXKEHMS:

Z=AABAAAAABAC;

S=A/\B\/E/\CV(A/\B).

TIpeobpa3yiiTe cremyomme (dyHKIUA TaK, 9T00BI pealusyromas ux cxe-

Ma COCTOsIa
1) TOJIBKO W3 JIEMEHTOB U-HE;
2) TOJIBKO M3 BIEMEHTOB WUIIN-HE:

Y=AvBaCvD;
X:(AVBVC)A(M\/N\/P)A(RVS);

3aoaua Nes. 1

[To UART wunTepdeiicy 8-mMu pazpsagHoro MUKpokoHTposiepa cemerictBa AVR nepenan curaan
onHoOaitHOTO Koma (ASCIIl kon cumBomia). M3BecTHO, UTO Tiepenada BEAETCS ¢ MapaMeTpaMu
19200/8-N-1. BpemenHass amarpaMMa JTOTO CHTHaja, MOJy4YeHHas OCIHUIOrpadoM
npejcTaBieHa Ha pucyHke. OmnpenenuTe KoJ NepeaaHHoro cumBoia. OTBET 3amuIIMTe B

JECSTUYHOM MO3ULIMOHHON CUCTEME McUHCIeHus (apabckuMu udpamn).
8] T
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4x10”?
3aoaua Ne6.1

3ajada npeacTaBisieT co00M 3aKOHYEHHOE B (DYHKIIMOHAIBHOM OTHOILIEHUM YCTPOMCTBO,
(GYHKIMIO KOTOPOTO HEOOXOAMMO OMPEISTUTh B MPOIECCE PEIICHHS IyTeM aHaau3a

pa60TBI CXCMBEI. Pemenue 3amaum Impeamojaract HE  TOJIBKO OIIPCACIICHUC
(i)YHKI_[I/IOHaJ'ILHOI‘O Ha3HAUCHUSl BCEH

RG RG

CXCMbl, HO M KaXXA0Iro0 €€ BHCIIHCIO 3
12
11

10

13
12
11
10

EENEKCEe)
EENEE=Ye)

Bxoja u Bbixoja. (datasheet na

w N e o g
o1 [ oo o
w N e o g

- lmbwr\)

MUKPOCXEMY BBITAETCS)

o5 b
2 —C2
6 [ |up1 6 [ [up1

3aoaua Ne6.2

3agadya TpencTaBIsIET COOOM 3aKOHYEHHOE B (PYHKIMOHAJIBHOM OTHOIICHUU
YCTPOUCTBO, (DYHKIIMIO KOTOPOTO HEOOXOIUMO OMPEISTUTh B IIPOLIECCE PEIICHUs MyTeM
aHanm3a paboThl cxeMbl. PerneHwe 3amadyd TpeIoyiaraeT HE TOJIBKO OIpe/IelieHUue

(YHKIIMOHAILHOTO HA3HAYEHUS BCEH CXEMBI, HO M KaXKI0TO €€ BHEITHETO BXO/1a U BBIXO/IA.
(datasheet Ha MUKpOCXEMBI BBITAETCS)
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HpaKTI/I‘{eCKOG 3aaHuC:

J11s1 BBIOTHEHUS Ucnofb3yeTcs AVR MUKPOKOHTPOJLIEp € KOTOPBIM pa300paiuch NpH U3y4YeHUN
2-i1 wactu naboparopHbix pabdor. XKW cuMBOMBHBIA AucIuiell (KOTOPBIH IMOJAKIIOYAaeTe K
koHTposutepy). Iloaxmouaembrii mo UART TepmMuHanbpHbBI BBOJ M BBIBOJ K KOHTPOJUIEPY
(nanpumep, kak B aboparopHoil padore mo ASCII). Ha kommnbroTep TpeOyercs mporpamma Juis
HalMCaHUs KOJa U €ro KOMIHWJISIMU 10/ BBIOpAHHBINH KOHTPOJUIEP MJIM MporpaMma 3MYIISLUN
paboTHI IeBaiica C yKa3aHHOU OOBSI3KOM.

3aganue 1. Ha )KKU otoGpaxkaercss ogun cumBois. Ilpu BBome B TepMuHane «A» CHUMBOI
CMellaeTcs Ha OJTHO MOJIOXKEHUE BIIEBO, a BBOZIe «D» - B mpaBo. CHMBOJI pacrioyiaraercsi B KpaitHem
JIEBOM BHJIMMOM TOJIOXKEHUH, TO MPU HAXKATUU «A)» - CUMBOJ OCTa€Tcsl Ha MecTe. AHAJIOTUYHO U
B KpaiiHeM JIeBOM BUIMMOM I10JIOKEHUH CUMBOJI TpH BBoJE «Dy - octaércst Ha mecre.

3ananue 2. [Ipu BBoNE B TepmuHane «Ay»/«Dy» (HaxaTuu Ha KHONKY KiaBuatypbl A min D) —
MmeHseTcs BbiBoauMoe uucio Ha JKKU B mpouenTtax ot 0 no 100%, mar BeBona 1%. Ilpu atom
«A» — yMeHbIIaeT 3HaueHue Ha eauHully, a «D» — yBenmuuuBaer. Ilpu 3TOM MeHblIe HYIS
CIIyCTUTBCS HENb3s, Tak ke Kak U 100 % - 3T0 MakCHUMaIbHOE 3HAUEHUE.

3ananmue 3. [IpeacraBwTe, 4To Y Bac ecTh cBOETo poja skBanaiizep ¢ AByMs mapaMmerpamu: Bass
u Volume. B Tepmuuane BBomoM cumBosia «V» mim «B» (Haxkumas Ha xiaBuarype) Ber
BBIOMpaeTe, Kakol mapameTp Oyner oToOpaxaThcs Ha BepxHed crpouke JKKU. Ilpu stom
kHomKamu «A» 1 «D» Bl MeHsieTe KOIMYecTBO 3alI0JTHEHHBIX KBaPaTUKOB (YPOBEHb ITapamMeTpa)
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B HIbkHeH ctpouke XKKW — HaunHas ciieBa HE 3aBUCUMO Uil KaXKJI0r0o M3 mapameTpoB Bass u
Volume.

[Mpu nepexmrouennn Mexay Bass u Volume — BeicTaBlieHHBINH YPOBEHB TOJDKEH COXPAHSATHCS, T.€.
YCTAQHABJIMBATHCS B TMOJIOXKEHHE, KOTOpPOE OBUIO HACTPOCHO I ITOr0 MHapamerpa, Iepen
MEPEKIIIOUEHUEM Ha IPYrod mapaMmerp.

3aganue 4. C Hekortopoil ckopoctbto y Bac na XKW skpaHe B Impou3BOJIBHOM MOpPSAKE
HE3aBHCHUMO JAPYT OT Apyra (HO HEe OYEeHb ObICTPO) MEHSETCS B TPEX COCENHUX KIIETKAX Yucia OT
HYJs 10 AeBATH). [Ipu HaXkaTuu BBOJE MO TEPMHUHATY «S» U3MEHEHHE TYT YK€ OCTAaHABIUBACTCS.
Ecnmm Bo Bcex Tpéx sdueiikax (KJIETKax) OJMHAKOBBIC 4yWCiIa — TO B HIKHeW crpouke KKU
orobpaxaet cioBo Bingo! Bo Bcex ocranmpHbIX cityyasx numer Looser! (Bpoje, Kak UrpalibHbIH
ABTOMAT TMOJIYUHUJIICS).

3ananmue 5. [Ipu BBenenuu B repmunaie 0,1,2,3,4,5,6,7 — na )KKU nosiBnsiercs (pu moBTOPHOM
Ha)KaTUU — MUCYE3aeT) CHMBOJI Ha COOTBETCTBYIOIIEH MO3UIIMHN BEPXHEH CTPOKH.

3apanue 6. Yepes TepMuHan BBOAUTHCS YUCIO OT 0 10 255 (B AECATUYHOMN CHCTEME CUUCIICHUS ),
KOTOpOE MPH HaXKaTUM Ha KiaBuiry «Enter orobpaxaercs B BepxHeil crpoke XKKU. IIpu atom B
HWKHEH CTpOKe OTOOpa)kaeTcsi 3TO K€ YHMCIO HO B IIECTHAALIATEPUYHON CHUCTEME CUMCIICHUS.
(manpumep BBen 254, a Ha JKKU — OXFE)

3ananmue 7. Yepe3 TepMuHan BBOAUTHCS YUCIO OT 0 10 255 (B IECATUYHOMN CHCTEME CUUCIICHUS ),
KOTOpOE MpH HaXKaTUM Ha KiaBuiny «Entery orobpaxaercs B BepxHeil crpoke XKKU. IIpu atom B
HIDKHEH CTpOKE OTOOpakaeTcsl 3TO K€ YHCIO HO B JBOMYHOM CHCTEME CHUCTEME CUHCIICHHS.
(mampumep BBenu 11, a na JKKI — 00001011)

3ananue 8. Yepes Tepmunan BBoAUTHCS yuciio oT 0 g0 100 (B pecATUYHOM CHCTEME CUUCIICHUS ),
KOTOpOE MpH HaXXaTuu Ha KiaaBuiy «Enter» otrobpaxaercs B BepxHeit crpoke XXKU. [Ipu sTom B
HWKHEH cTpoKe 0TOOpa)kaeTcsi 3TO ke YKCIO HO pUMCKUM 0003HaueHueM. (Harpumep Beenu 16,
a Ha JKKH — XVI)

Baganue 9. Yepes tepmunan BBoauThes uncio or 000000000 mo Ob11111111 (B mBoMuHOM
CHCTEME CUHUCIIEHHs), KOTOpOoe NMpH HaKaTUM Ha kiaBunry «Enter» otoOpaxaercss B BepxHel
crpoke JKKH B miecTHaaiaTepuyHON CHCTEME CUUCIICHUS.

3ananme 10. Yepe3 TepMHHAT BBOAUTHCS OYKBa HJIM CUMBOJ C KJIABUATYpbl, KOTOPBIA MpHU
Haxkatuu Ha «Enter» oroOpaxaercs B BepxHel crpoke JKKU. Ilpu sTom B HMXKHEH cTpoke
orobpaxkaerca ero ASCII xon. (bykssl — anrmuiickue. CUMBOJIBI U LU(PBI U3 BEPXHErO psija
KJIaBUATYPBHI).

Bamanue 11. Yepes tepmunan BBoauThes uuciao or 00000000 mo Ob11111111 (B mBOoMUHOI
CUCTEME CUHUCIIEHHS), KOTOPOE NMpH HakaTuu Ha KiaBuily «Enter» otoOpaikaercss B BepxHel
ctpoke XKKU B necsatuuHoO# cucTeMe CUnCIeHMUS.

3aganue 12. Yepe3z tepmunan BBoauThes uucio oT 0X00 mo OXFF (B mectHagunaTepuyHON
CHCTEME CUHUCIIEHHs), KOTOpOoe NMpH HaXaTUM Ha kiaBuiry «Enter» otoOpaxaercss B BepxHel
ctpoke JKKU B gecATUUHON CHCTEME CUUCIICHUS.

3aganue 13.

CocraButh nporpammy g STM32F406 muxpokonTposiepa B cpene Keil pvision, koropas
Oyzner u3 repmunana [IK ynpaBiasTe cocTossHUSIMH 4-X CBETOAMOIOB pa3HbIX 1BeToB. Ha skpane
Heo0XoauMo 0ToOpa)kaTh Ha3BaHHE M COCTOSIHHE CBETOAMOJA M NMPHU Ha)KaTUU Ha OJHY U3 4-X
KHOIOK Ha KJIaBHAaType, COOTBETCTBYIOIIMX HOMEpY CBETOAMOAA MEHSATh €ro COCTOsiHHE (TpH
OJTHOM COCTOSIHUH CBETOAMO/IA - JOJKEH MUraTh ¢ mepuoom 300 mMc, a BTOpoe - HE CBETUTHCS).
IIpy HaxkaTMM HA KHONKM M3MEHEHHME COCTOSIHMSI CBETOJIMOJA JIOJDKHO IIPOMCXOAMTH C
O0OHOBJICHHEM €ro CTaTyca B TEpMUHAJIE.

3amanue 14.

Co3nath B MHTErpHpOBaHHON cpene paspadotku Keil pVision mpoekrt, B KOTOpOM OpraHM30BaH
KoJ A ompexaeneHus u BeiBoaa pesynbrata 1no UART c oroOpaxkenuem B tepmunane 11K
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3HayeHus HampspkeHust ¢ aByX BxozoB ALl STM32F406. Tak >xe oToOpaxaTb pasHHUILY
HanpsHKEHUH.

3ananme 15.

Co3marb B wWHTErpupoBaHHOM cpene paspadotku Keil pVision mpoekt mams STM32F406
MUKpPOKOHTpOJUIEpa. BBICTaBUB YacTOTy TaKTUPOBAHHS TMepUPEpUd MUKPOKOHTpOJUIEpa
FSYSCLK paBnyto 32 MI'1, nonyunts Ha Beixoae ALl cunyconaanbHblil CUTHAI aMILTATYI0M
0,7 BonbT ¥ yactoTo B 1 KI'11.

3aganue 16.

CocraButs nporpammy mnsi STM32F406 mukpokontposuiepa B cpene Keil pvision, xotopas
oynet u3 tepmunaina [IK ymnpaBisats cocrossHusIMU 4-X CBETOAMOOB pa3HbIX 11BETOB. Ha skpane
OBM Heo0xomuMo O0TOOpa)xarh CJIOBO COOTBETCTBYIOIIEE HAIMPABICHUIO JBWKCHHS «I10
YacOBON» MIIU «IIPOTHUB YaCOBOI» MPHU HAXKATHUU Ha KHOMKY L CBETOAMOBI JOJIKHBI MUTAs MO
ouepesi JOKHBI «KPYTHTHCS MPOTHB YACOBOW CTPEJIKH, a MPU HaKaTUU Ha R — mo yacoBoi.
CKopOoCTh U3MEHEHHUS CBEUECHHSI OT CBETOAMO/Ia J1a CBETOIMO/1a AOKHA paBHATHCS 350 Mc.
3aganue 17.

Coznmate B uHTerpupoBaHHON cpene paspadorku Keil pVision npoext mis STM32F406
MUKPOKOHTpOJUIepa. BBICTaBUB YacTOTy TaKTUPOBAHHS MEepUPEpUd MHUKPOKOHTpOJUIEpa
FSYSCLK paBnyto 48 MI'u, nonyuuts Ha Beixoae ALl cuHyconganbHblii CUTHAN aMILTATYI0M
0,9 BosibT ¥ yacToToM B 2 KI'11.

OrneHouHBIE CpencTBA Ui HMHBAJIHMIOB W JIMII C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH
3JI0POBBSI BEIOMPAIOTCS C YYETOM UX MHIUBHYyaIbHBIX CUXO()U3NUECKIX 0COOCHHOCTEH.

— IpY HeOOXOAMMOCTH HHBAIM/IAM H JIU]AM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEIOCTABIISCTCS TOTIOJIHUTEIBHOE BPEMSI [UIs TIOATOTOBKH OTBETA;

— IIpH TPOBEJICHUH TPOLIECAYPHI OIICHUBAHUS PE3yIbTaTOB O0YyUCHHS MHBAIUIOB U JIUI] C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbsI MPETyCMaTPUBAETCS MCIIOJIb30BaHNE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYATbHBIMUA 0COOCHHOCTSIMH,

— IpU HEOOXOAUMOCTH AJIs1 00yHaroIUXCs ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWIOB TIPOIEAypa OIICHUBAHUS pE3YJIbTATOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[pouienypa oreHWBaHHs PE3yJIbTaTOB OOYYEHHS WHBAIHUAOB M JIUI C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMU  37I0pOBbsl 10 JUCHMIUIMHE (MOIYJII0) TpeaycCMaTpUBAeT MpeloCTaBlIeHUE
uHpopmain B ¢GopMax, aJanTHPOBAHHBIX K OTPAaHUYCHHSAM WX 3I0POBbSI M BOCTIPHATHS
uHpopmaImu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIi1st TTI ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TIepeyeHb MOXeT OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA
o0ydJaronuxcs.

Kpurepun oueHnBaHus pe3yJibTATOB 00y4YeHUs

OneHka Kpurepun oueHuBaHMs 10 IK3aMEeHY
Beicoknii OLICHKY «OTJIMYHO» 3aCily’KUBaeT CTYIECHT, OCBOMBIIUMN 3HAHUA,
YPOBEHB «5» YMEHUsS, KOMIETEHLMHM M TEOpeTUYeCKHid Marepuan 0e3 mnpoOesos;
(oTHM4HO) BBINOJIHUBIIMK BCE 3aJaHUsl, MPEITyCMOTPEHHbIE y4eOHBIM IUIAHOM Ha
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BBICOKOM KAa4eCTBEHHOM YPOBHE; IIPAKTUYECKHE HaBBIKU
npo¢eCCHOHATIBPHOTO MPUMEHEHUSI OCBOCHHBIX 3HAHUK C(OPMHPOBAHBI.
OOHapyXMBIIEMY BCECTOPOHHEE CHCTEMAaTH4YecKoe 3HaHHe Yy4yeOHOo-
IIPOrPaMMHOr0 MaTepuaia, yMEHUE CBOOOIHO BBINOIHATH IPAKTUUECKNE
3aJaHus, OCBOUBIIEMY OCHOBHYIO JIUTEpPATypy W 3HAKOMOMY C
JOTIOJIHUTEIIbHOM ~ JINTEPaTypoi, PEKOMEHJIOBAHHOW  IIPOrpaMMOil.
BricTaBisieTcs cTyieHTaM, YCBOMBILHMM B3aMMOCBSI3b OCHOBHBIX IIOHATHN
JUCHMIUIMHBL B WX 3HAYeHMH s TnpuoOperaemMoil mpodeccun,
IPOSIBUBIIEMY TBOPUYECKHE CIIOCOOHOCTU B NOHMMAaHWM, W3JI0XKEHUU U
UCIIOJIb30BAHUH y4eOHO-IIPOrPaMMHOI0 MaTepHasa

OLICHKY  «XOpOLIO»  3aCIyKUBAeT CTYINEHT, IIPaKTHYECKU

Cpennuii IIOJIHOCTBIO OCBOMBIINY 3HAHUS, YMEHUS, KOMIIETCHIIUU U TEOPETUYECKUN
YPOBEHB «4» MmaTepual, ydeOHble 3aJaHusl HE OLEHEHbl MAaKCUMAJIbHBIM YHCIOM
(xopor1o) O6aimoB. OOHapyXHUBIIEMY TIIOJHOE€ 3HAHUE Y4YE€OHO-TIPOTPAMMHOIO

MaTepuaia, YCIEIIHO BBINOJIHMBIIEMY IPEIyCMOTPEHHBIE IPOrpaMMON
3a/1a4M, YCBOMBUIEMY OCHOBHYIO PEKOMEHJOBAaHHYIO JIUTEPATYDPY.
OLICHKY «YZIOBJIETBOPUTEIILHO» 3aCIyKUBAET CTYIECHT, YACTUYHO C
npoOesiaMu OCBOMBIIMM 3HAHUS, YMEHUSI, KOMIIETEHLIUU U TEOPETUUECKUI
MaTepHal, 4acTh Y4eOHBIX 3aJaHHi MO0 He BBITOJHWI 10 KOHIA, JIU00

[Toporossrii OHH OIICHCHBI YMCJIIOM OaJUIOB OJIM3KUM K MUHUMAIBLHOMY, HEKOTOPHIE
YPOBEHB «3%» MPaKTUYECKHE HaBBIKKM HE chopmupoBanbl. OOHapyKUBIIEMY 3HaHUE
(YIOBIETBOPUTENT | OCHOBHOTO Y4€OHO-IIPOrPAaMMHOTO MaTepuaia B 00beMe, HeOOX0IMMOM
bHO) JUIsL JanmbHeimend y4ueObl W mpeacrosimeld paboTel MO mpodeccuu,

CHpABISIIOIIEMYCSl C  BBINIOJIHEHUEM  3aJaHuH, MPEeITyCMOTPEHHBIX
nporpamMoil.  OOnajaromMM ~ HEOOXOIUMBIMH  3HAHUAMH,  HO
JOMTYCTUBIIIMM HETOYHOCTH B OTBETE€ HA JK3aMEHE WM IPH BHIIOJHEHUH
HK3aMEHAIlMOHHBIX 3aJaHUH.

MuHUMaTbHBIH OLIEHKY «HEY/IOBJICTBOPUTEILHO» 3aCIYy)XKHBAaET CTYICHT, He
YPOBEHbB «2» OCBOMBIINI 3HaHUS, YMEHHS, KOMIETEHIIUN U TEOPETUYECKHI MaTepual,
(HeylOBIIETBOPUT | ydeOHBIC 3aJaHWsi HE  BBINOJIHWJ, TPAKTHUYECKHE HAaBBIKA  HE
€JIbHO) c(OpPMHPOBAHBI.

OneHouHble CpeAcTBa JUIsi WMHBAIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbsI BHIOMPAIOTCS C YIETOM MX UHIUBUAYAIbHBIX ICUXO()U3NUECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM M JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMU 37I0POBbS
IIPEIOCTABIISAETCS ONOJHUTENBHOE BpEMs JUIsl TIOATOTOBKH OTBETA HA SK3aMEHE;

— [IpU MPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3YyIbTaTOB 0O0yUYSHHs MHBAIUAOB U JIUI] C
OTpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbs NPEAYCMATPUBAETCS HCIIOJIb30BAHUE TEXHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMA OCOOEHHOCTSAMU;

— IIpU HEOOXOAUMOCTH JJIsl 00Y4aIOIIUXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSMHU 3/10POBbSI
U MHBAJIWIOB TpOILEAypa OLCHUBAHUS pE3YJIbTaTOB OOyUYeHHs MO JAUCHUIUIMHE MOXKET
MIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

IIponienypa oneHMBaHUS PE3yJIbTAaTOB OO0y4YEHHMsS MHBAIUIOB U JIUI[ C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCHMUILIMHE (MOAYNIO) MpeaycMaTpuUBaeT MpPeloCTaBlIeHUE
uHpopmanuu B (opMmax, AZANTUPOBAHHBIX K OTPAaHUYEHUSM HUX 3/0pOBbSI M BOCHPUATHUS
uH(popMauu:

JUia nu1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOM popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnst L ¢ HapyIIeHUsIMU CITyXa:

— B Ie4aTHoi (opme,

— B (hopMe 2IIEKTPOHHOT O JOKYMEHTA.
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JJist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO ammapara:

— B IIeYaTHOM opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEpeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0yyJarouuxcs.

5. TIlepeyeHb OCHOBHOW ¥ [JONOJHHUTEJbHON y4YeOHOW JHTepaTyphl,
HEe00XO0AMMOM )il OCBOEHUSA TMCUUILIHHBI (MOIYJIs1).

5.1 OcHoBHas JIUTEpaTypa:
1. Hooxwuios, O. I1. Dnekrponuka u cxemoTexHuka B 2 4. Yacts 1 : yueOHUK 17151 BY30B /
O. I1. HoBoxwumnoB. — Mocksa : U3narensctBo FOpaiit, 2023. — 382 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-03513-1. — Tekcr : anekrponnsiii // OOpa3oBaTenbHas
wiatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/512849
2. Caxnes, A. M. I{udpoBbie ycTpoiicTBa H MUKPOIIPOILIECCOPHI : ydeOHOE mocodue it By30B /
A. M. CaxneB. — 2-e u3j., nepepad. u gon. — Mocksa : U3natenbcrBo FOpaiit, 2023, —
139 c¢. — (Beicmiee o6pazoBanne). — ISBN 978-5-534-10883-5. — TekcT : aneKTpoHHBIH //
O6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/514342
3. BobpoBuukos, JI. 3. Dnextponuka B 2 4. YacTp 2 : yueOHHK 115 BY30B /
JI. 3. Bo6poBHUKOB. — 6-€ u31., uctp. u gon. — Mocksa : U3narenbcrBo FOpaiit, 2021, —
275 c. — (Bricmiee obpaszoBanue). — ISBN 978-5-534-00112-9. — TekcT : 35eKTpOHHBIH //
O6pasoBarenbhas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/472289

4. Hapoimikun A.K. Ludpossie ycrpoiicTBa u Mmukpormnpoueccopsl. M.: Axkanemus, 2008, 318 c.

5. MukpomnpolieccopHas TEXHUKA B CUCTEMaXx CBsI3U: JabopaTopHbIil npakTukym / A.C.
JleBuenko, K.C. Kopotkos, H.A. fIxoBenko, A.A. babenko. — Kpacnonap: Kybanckuii roc. yH-T,
2018. - 194 c.

Jnist OCBOEHHMSI TUCIUTUTMHBI MHBATUAAMHA U JTUIIAMU C OTPAHUYCHHBIMUA BO3MOKHOCTSIMHU
3/10pOBbsI MMEIOTCS M3JJaHUS B JJIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanb» u «tOpai».

5.2 lonosiHUTEIbHAS JIATEPATYyPA:

1. MukporpolieccopHasi TEXHUKA B ONTHYECKUX TE€IEKOMMYHUKAIIMOHHBIX CUCTEMAX:
naboparopubiii ipaktukyM. / [lnotuma M.IL., A.C. Jleuenko, H.A. SIxoBenko, B.A.
Huxutnn/ Kpacnonap. Kybanckuit roc. ya-t, 2014. 112c. ISBN 978-5-8209-1015-9

2. lugposas snekrponnka boiit, Kiayc M3natensctBo: Texnochepa 471 ctp. 2007T.

3. HoBukos 1O. B. OcHoBbI MuKkporipolieccopHoit TexHuku [ Tekcrt] : yuebHOe nmocodue /
1O. B. HoBukos, I1. K. Ckopo6oratoB. — 3-e u3f., ucnp. — M. : Untepuer-YHuBepcurer
Nudopmammonnsix Texuonoruii : BUHOM. Jlabopartopus 3uanwuii, 2006. - 357 c.

5. XaproB B.f. Mukpornpoueccopubie cuctemsl [ TekcT] : yueOHoe mocodue st
cTyneHToB By30B / B. f. Xapros. - M. : Akagemus, 2010. - 351 c.

Pecypcol cBOOOIHOTO J0CTYyNA:

1. DnexTpoHHas WHPOPMAIMOHHO-00pa3oBaTeNbHas cpeaa MoaynpHOTro JIMHAMUYeCcKOTro
O6yuenus Kyol'Y — pa3nen « OCHOBBI CXeMOTEXHHUKH IPOrPAMMHUPYEMBIX YCTPOHCTB
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https://urait.ru/bcode/512849
https://urait.ru/bcode/514342
https://urait.ru/bcode/472289
http://212.192.134.46/MegaPro/UserEntry?Action=FindDocs&ids=58217

http://moodle.kubsu.ru

2. Dnexrponnas 6ubnnorexa FOPAWT: www.biblio-online.ru

3. DnexkTponHo-6ubnunoreunas cucrema JIAHbD: https://e.lanbook.com

4. Karanor marazuna Yurm-/{umn u Buseo 0030pbl M0 KOMIOHEHTHOM 0a3e mpojarolieics B
MarasuHe, a Takke CIIpaBOYHbIE MaTepuaibl Ha MPOJAaBacMble KOMIIOHEHTBI
https://www.chipdip.ru

5. Verilog HDL na ITJIMC https://www.youtube.com/c/JackOv/videos

6. IlporotunupoBanue ASIC na FPGA https://habr.com/ru/post/387653/

Co0cTBeHHBIE Y)JIEKTPOHHBIE 00pa3oBaTe/ibHbIe 1 HH(POPMAIIMOHHBIE PeCYPChI
KyoI'y:
1. Cpena MoaynnbHOTO AMHaAMU4eckoro ooydenus http://moodle.kubsu.ru
2. ba3a y4eOHBIX IUIaHOB, y4eOHO-METOAMYECKIX KOMILICKCOB, MyOIHKALIUHA 1
koHpepenmmii http://mschool.kubsu.ru/
3. DnexrponHHslii apxuB qokymentoB Kyol'Y_http://docspace.kubsu.ru/

Jns co3nanus ¥ MyONMKaIMM KOHTEHTa M y4eOHBIX OOBEKTOB IMPENoJaBaTesIeM HCIONb3yeTCs
ci1y»0a BHJIEO TPAHCISIMUA U UHCTPYMEHT JJIsl DJIEKTPOHHON KOMMYHUKAITUU U OOpaTHOM CBS3H
CO CTYJEHTAMH U3 IIEPEYHS BO3MOXKHBIX K IPUMEHEHUIO Ha HAYaJI0 COOTBETCTBYIOLIETO CEMECTPA.

6. MeToanueckue ykasaHus JJ1s1 00y4al0IIUXCS 110 OCBOCHUIO TMCHMILINHBI (MOIYJIA)

Jlexmust SIBASCTCS OTHON U3 POPM H3YyUSHHS TEOPETUICCKOTO MaTepHaa 1o JUCIUTLIIHHE.
B xo0/1e neKnOHHOT0 Kypca IPOBOAUTCS U3JI0)KEHUE COBPEMEHHBIX HAYYHBIX MOX0I0B U TEOPUI.
B TeTpaI[I/I JJI KOHCHCKTI/IpOBaHI/Iil J'IeKIlI/If/'I H€O6XOI[I/IMO UMETh IIO0JdA, TIAO€ IIO XOZIy
KOHCIIEKTUPOBAHUS JIeJAI0TCS HE0OOXO0IMMbIE TOMETKH. 3aMKCH JI0JDKHBI OBITh N30HMpaTeTbHBIMU.
B KOHCIekTe MPUMEHSIOT COKpAIllEHHE CIOB, YTO YCKOPSET 3amuch. Bompockl, BO3HUKAOUIUE B
X0JI€ JIEKIINH, €CJIU HE 3aJaHbl Cpa3zy, PEKOMEHYEeTCs 3alUChIBATh HA TOJISAX U MOCIIE OKOHYAHU S
JIEKIIMU OOpaTUThCS 3a pa3bsiCHEHHWEM K MpenofaBarento. HeoOxoaumo akTHUBHO paboTaTh C
KOHCIICKTOM JICKIIUU: IIOCJIC OKOHYAaHUS JICKIIUU peKOMeHI[yeTCH Hepe‘-II/ITaTI) CBOHM 3alluCH,
BHECTHU IMOMPABKH U JIONOJTHEHHUS.

OI[HI/IM N3 OCHOBHBIX BUI0OB ACATCIIBHOCTHU CTYJICHTa SABJIACTCA CaAMOCTOATCIIbHAA pa60Ta,
KOTOpasi BKJIIOUAeT B ce0s M3y4YeHHE JEKIIMOHHOTO MaTepuana, yueOHUKOB M y4eOHBIX MOCOOUH,
IIOATOTOBKH K BBITIOJTHCHHU IO J'Ia60paTOpHI)IX pa60T nu o@opMneHmo TEXHUYECKUX OTUETOB IO HHM,
a TaK € MOJATOTOBKU K MPAKTUYECKUM 3aHATUSAM M3YyYEHUEM KpPAaTKOW TEOPHH B 3aJaUHUKAX U
pGHIeHI/II/I JOMAIITHUX 3a)1aH1/1171.

MeToauka caMOCTOATEIbHON pabOThI MPEABAPUTEIHHO PA3bACHSAETCS MpernoaBaTeneM u
B nocneny}omeM MOXET yTO‘IHHTI)CSI C y‘-IeTOM I/IH)II/IBI/I}IyaJ'IBHBIX OCO6€HHOCTGI>1 CTy,ZIeHTOB.
Bpemsi u MecTo caMOCTOATEIbHON pabOThl BHIOMPAIOTCS CTyAEHTaAMH MO CBOEMY YCMOTPEHHIO
MJIaHUPOBAHUE BPEMEHU HAa CaMOCTOATEIbHYIO padoTy, HEOOXOIMMOT0 Ha U3YYEHUE HACTOSIICH
JUCLUHUILUIMHBI, CTyJIEHTaM Jy4Yllle BCEro OCYIIECTBIAThH PAaBHOMEPHO Ha BECh CEMECTp,
MpeayCMaTpUBas MPY 3TOM PETyJISIPHOE MOBTOPEHUE TTPONIEHHOTO MaTepHaa.

CaMocTosTenbHYI0 padOTy Ha AUCIUILTUHON ClIeAyeT HAUYMHATH C U3YYEHUS POTPaAMMBI,
KOTOpaSI COJlep)KI/IT OCHOBHBEIC Tpe6OBaHI/I$I K 3HaHUAIM, YMeHI/ISIM U HaBBIKAM o6yqaeMHx.
O0s3aTeNbHO ceNyeT BCNOMHHUTD PEKOMEHIAIINHY MIPET0/1aBaTeNsl, TaHHbIE B X0/I€ YCTAHOBOYHBIX
SaHﬂTHﬁ. 3aTeM CJ'IC)IyGT HpI/ICTyHaTI) K I/I3quHI/IIO OTACJIBHBIX paSJIGJ'IOB U TEM B nopsun(e,
MPEAYCMOTPEHHOM MPOTPaMMOii.

[TonyunB mnpencraBiieHne 00 OCHOBHOM COJCpP)KaHUM paszfiena, TEMbI, HEOOXOIUMO
U3YYUTh MaTepuan Mo Teme, M3JO0XKEHHBIH B yueOHuke. LlemecooOpa3HO COCTaBUTH KpaTKUi
KOHCIIEKT WJIM CXEMY, OTOOPaKAIOIIYI0 CMBICIT U CBSI3M OCHOBHBIX TMOHSTHHA JAHHOTO pasjenia u
BKJIFOUCHHBIX B HEro TEM (I/IJII/I 60.1166 HpOI[yKTI/IBHO — HJOIIOJJHUTBh KOHCIICKT JICKI_[I/II/I).
OO0s3aTeNIbHO CIIETYEeT 3alKMChIBAaTh BO3HHUKIINE BOMPOCHI, HA KOTOPBHIE HE YJajloCh OTBETUTH
CaMOCTOSITENLHO.
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Heo6x0a1Mo0 U3y4uTh CIIMCOK PEKOMEHJOBAHHOM JINTEPATYPhl U YOSTUTHCS B €€ HATTMUUU
B JIMYHOM IOJIb30BAHUU WJIM B MOApa3AEIeHUAX OMOIMOTEKH B OyMa)XHOM WM 3JIEKTPOHHOM
BuJe. Bcro 0OCHOBHYIO y4eOHYIO JIMTEpATypy >KEJIATEIbHO U3y4aTh C COCTABICHUEM KOHCIIEKTA.
UreHne nuTepaTypel, HE COIPOBOXKIAEMOE KOHCIIEKTUPOBAHUEM, MaJIO pe3yJbTaTUBHO. Llenb
HaIMCaHUs KOHCIIEKTA 110 AUCIUILTUHE — COPMHUPOBATH HABBIKU IO TIOMCKY, OTOOPY, aHAINU3Y U
(bopMynHpOBaHUIO y4eOHOro MaTepuana. ITH HaBbIKU 00s13aTeIbHBbI AJIs JIF0OOro crieuaniucTa ¢
BBICHIMM OOpa30BaHMEM HE3aBHCHUMO OT BBIOPAaHHOTO HampaBieHHsA. Hammcanue KOHCIEKTa
JIOJDKHO OBITh TBOPUYECKUM — HY’KHO HE I1€PENNCHIBATH TEKCT U3 HCTOYHHUKOB, HO MBITATHCS KPATKO
U3JIaraTb CBOMMM CJIOBAMM COJEpXKAHUE OTBETA, IIPU 3TOM MAKCHUMAIBHO €r0 CTPYKTYypUpYs U
UCIIOJIb3Ysl CUMBOJIBI M YCIOBHBIE 0003Ha4YeHus (B 3ToM Bam moMoryT BOIpOCHl BHIHOCUMBIE Ha
3a4€THOE TECTHUpOBaHME M 3k3aMeH). KommpoBaHMe M 3aydyMBaHHME HEOCMBICIEHHOI'O TEKCTa
TPYAOEMKO U 10 OOJBIIOMY CUETY HE MMEET [03HaBaTeIbHON M IpakTudyeckoil neHHoctH. Ilpu
paboTe Haa KOHCIEKTOM 00f3aT€bHO BBIABJIAIOTCS M OTMEYAIOTCS TPYAHbIE s
CaMOCTOSITENIbHOTO U3yYEHHsI BOIIPOCHI, C KOTOPBIMH YMECTHO 0OpaTUTHCS K ITPETo1aBaTellto Ipu
MOCEIICHUH 3aHITUH M KOHCYJIBTAIU, 1100 B MHAWBUIYAIbHOM nopsiake. [Ipu urenun yaeOHOM
U HAay4yHOW JMTEpaTypbl HEOOXOAMMO BCEr/a CIEAMTh 33 TOYHBIM M IOJHBIM IOHUMaHHEM
3HA4YCHUS TEPMUHOB U COJIEPKAHUS IIOHATHUH, UCIIOJIB3YEMBIX B TEKCTE. Beerna cienyer yrouHsaTh
3HAYEHUs 10 CIIOBAPSAM WJIM SHIUKIIONEIUSAM, TP HEOOXO0AUMOCTH 3alHChIBATb.

K mpaktHueckuMm 3aHATHSM HEOOXOIMMO TOTOBHTCS MPEABAPUTEIHHOIO, 0 Hayaia
3aHATHS. HeoOXoaumMo O03HaKOMUTCST €  KpaTKoW Teopued 1o BHIEO MaTepuajiam
IIPEAOCTABIIEMbIM B OHJIAMH JOCTYII [0 COOTBETCTBYIOIIEH Teme. BXoje moAroToBkH, Tak ke
ClIelyeT BECTH KOHCIIEKTUPOBAaHUE, @ BO3HUKILINE BOIPOCHI 3a/1aTh BEAYILEMY IIPENOIABATENIO B
Hayajie MPaKTUYECKOro 3aHATUS WIK B KOHCYJIbTAllMOHHOM popme.

K naGopatopHbIM paboTam ciieAyeT NOArOTOBUTHCS MPEIBAPUTEIBHO, O3HAKOMUBILHUCH C
KpaTKoil HO creuupuyeckol Teopuell pa3MEUIeHHOW B COOTBETCTBYIOUIEH METOIMYKE.
PexomeHayeTcss 03HaKOMUTBCS 3apaHee U ¢ METOAUYECKUMH PEKOMEHIALUAMHU 110 NIPOBEACHUIO

COOTBETCTBYIOIICH JlabopaTopHO paboOThl, W B cllydyae HEOOXOIUMOCTH TPOBECTH
MpeABapUTENIbHBIE PACUETHI WIIM TOATOTOBUTH TPOrPAMMHYIO OCHOBY.
HenocpenctBenHas  moAroTroBka K — 3a4eTy  OCYHIECTBIIETCS IO  BOINPOCAM,

MPEJICTABICHHBIM B IaHHOM Yy4eOHOU MporpaMMe JUCIUILIMHEI [0 TaO0PaTOPHBIM paboTaM.

B ocBoeHWW MUCIUTUITMHBI WHBATWJIAMU M JIMUIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU
3I0pOBbs OOIBINIOE 3HAYCHHE WMEeT HHJIWBHyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHATEITFHOE PA3bsICHEHHE YIeOHOT0 MaTepHara.

NnnuBuayanbHble KOHCYJIBTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (pakTopoM,
CIOCOOCTBYIONUM HHIUBHyaTU3aIMA O0yICHUS W YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W OOyYaroIIMMCS WHBAIWIOM WM JIUIOM C OTrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. MarepuajibHO-TeXHUYECKOe o0ecredeHne 1o JUCHUIInHEe (MOAYJII0)

HaumenoBanue [lepeueHb MUIIEH3UOHHOTO MTPOTPAMMHOIO
Ne CIeHAbHBIX OCHaIlIEHHOCTD CIEUaIbHBIX TOMEIIEHUI obecrieueHus
MOMEILEHU I
1. YueOHbIe aynuropun | JleknmonHass ayautopusi, ocHamenHas | 1. Omnepaunnonnas cuctema Microsoft
JUTs MIPOBEICHUS | MPE3EHTAIlMOHHOW TeXHHMKOH (mpoekrtop, | cemeiictBa Windows (8/10), B pamxax
3aHATUH  JIEKIIMOHHOIO | 3KpaH, KOMIIBIOTEP/HOYTOYK) U | IpOrpaMMBel KOMITaHUU Microsoft
TUIA COOTBETCTBYIOLUM nporpaMMubiM | “Enrollment for Education Solutions” st
obecrieyeHneM (IfT0) JUId | KOMITBIOTEpOB M cepBepoB KybaHckoro
BocnpousBeneHus daitnos Gopmara jpg u | rocyIapCTBEHHOIO YHHBEPCHTETA H  €ro
avi. Jocrarounsim KOJINYECTBOM | (DHIIMAJIOB.
nocagouHbix MecT: Ne 209C, Ne 315C,
Ne201
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MPAKTHKyMa YaCTHYHO MPEAYCMOTPEHO B
«r1abopaTtopuu UU(POBOH M aHAIOTOBOM
TexHUKH» Ne327C Ha 71abopaTOpHBIX
cTeHnax  «DJEeKTPOHHBIE  TPUOOPHI»,
BBIIyCKAE€MBbIX Cankr-IletepOypreckum
T'ocynapcTBeHHBIM YHuBepcuTeTOM
TenekommyHukanui uMm. mpod. M.A.
bonu-bpyesuua. Bropas M0JIOBUHA
mabopaTOpHBIX  PabOT TPOBOJUTCS B
«KOMIBIOTEPHOM ~ KJIacCe  CIICIUATBHBIX
mucnuruiae»  (aymmropus  205¢) (¢
HCITOJIb30BAHUEM MIKROE-456,
BIGAVR6 Development System,
[NomHODyHKIIMOHATEHAS OTJa0YHAS
mwrata a1 m3yderuss MK Atmel AVR) c
ucnosiszoanuem 1K

VuebGHble  ayauTOpuH | AyIUTOpHs OCHAllleHHas MenoBbiMH wiu | 1. Omnepaumonnas cuctema Microsoft
JUTS IPOBE/ICHUS 3aHATHH | MapKepHBIMH  JOCKaMH, OCHamieHHas | cemeiictBa Windows (8/10), B pamxax
CEMHHAPCKOTO THMNA, | MPE3CHTAIIHOHHOW TEXHHUKOW (IPOEKTOp, | IMPOrpaMMBI KOMIIaHUHU Microsoft
TPYIIIOBBIX " | 9KpaH, KOMITBIOTEP/HOYTOYK) u | “Enrollment for Education Solutions” mms
WHIUBHIYalIbHbBIX COOTBETCTBYIOIINM MPOTpaMMHBIM | KOMIIBIOTEPOB H cepBepoB KyOaHCKOTO
KOHCYJIbTAIIHH, obecrnieueHreM (IfTO) JUIL | TOCYApCTBEHHOTO YHHBEPCHTETAa H €ro
TEKYIIEr0 KOHTPOJS W | BOCIPOM3BEICHHUS (BailiioB Gpopmata jpg u | (urHaios.
IIPOMEXYTOUHOMI avi, JOCTATOYHBIM konmmuectBoM | 2. IIporpammueiii maker WinAVR s
aTTeCTalluu nocafo4yHbIX MecT co ctoiamu: Ne209C, | omepalioHHBIX CUCTEM ceMelcTBa
Ne205aC, Ne315C, Ne211C Windows, BkOwarommii B cebs Kpocc-
KOMITWJIITOP ¥ WHCTPYMEHTHI pa3paboTKH
JUIL  MUKPOKOHTposuiepoB cepuil AVR
¢upmbr Atmel. WinAVR u Bce Bxousue
B HETO IPOTPaMMBbI SIBISIFOTCSI OTKPBITBIM
TIPOTPaMMHBIM obecrieueHmeEM,
BEIMyIIEHHBIM Tox numneH3ueit GNU, Ho
PacIpoCTPaHsIOTCS B CKOMITMINPOBAHHOM
BUZIE
https://sourceforge.net/projects/winavr/file
sl.
3. TlporpammHBIii TakeT MOJA JHUICH3UEH
GNU Quartus Il wmm light gms
OTePaIIMOHHBIX cHCTEM cemeicTBa
Windows, Brimouaromuii B ce0s Kpocc-
KOMITWJIATOP ¥ WHCTPYMEHTHI pa3pabOTKH
st FPGA.
Yuebnsle  ayautopuu | JlabopaTopus, ykoMIulekToBaHHas | 1. OmnepanuoHHass cuctema Microsoft
TUTS TIPOBEACHUS | CIICIIUATU3UPOBAHHOMN MeOeTbIo u | cemeiictBa Windows (8/10), B pamkax
71a00paTOPHBIX TEXHHYECKHUMH  CPEICTBAMH OOYYEHHS. | IPOrpaMMBbI KOMITaHUH Microsoft
3aHsATHH (paboT) [IpoBenenne 3amsaTmii  mabopatoproro | “Enrollment for Education Solutions” s

KOMIBIOTEPOB M cepBepoB KybaHckoro
TOCY/JIapCTBEHHOTO YHUBEPCUTETA U €ro
¢bunuanos.

2. TlporpaMMHBIH TakKeT MOJ JHUICH3UEH
GNU Quartus Il wmm light s
OTIEpAIMOHHBIX CUCTEM ceMeicTBa
Windows, Briouaromuii B ce0s Kpocc-
KOMIIISATOP U MHCTPYMEHTHI pa3pabOTKU
st FPGA.

3. IIporpammueii maker WinAVR mis
OTIEePAMOHHBIX CUCTEM ceMmeiicTBa
Windows, Bxmouaromuii B ce0s Kpocc-
KOMITWJIATOP U WHCTPYMEHTHI Pa3paboTKu
JUIE  MUKPOKOHTpoJuIepoB cepuit AVR
¢upmer Atmel. WinAVR u Bce Bxoasmie
B HETO MPOTPAMMBI SIBJISIOTCSI OTKPBITHIM
NIPOTrPAMMHBIM obecrnieueHUEM,
BBIMTyIeHHbIM o Juren3ueit GNU, HO
pacupoCTpaHAOTCS B CKOMIMWJIMPOBAHHOM
BUJIE
https://sourceforge.net/projects/winavr/file
sl.

Jlst

CaMOCTOSTEIILHON

paboTbl  oOydvaromuxcs

MpeaAyCMOTPCHBI IIOMCIICHUA,

YKOMITIJICKTOBAHHBIC CHGHI/I&J’II/ISHPOB&HHOﬁ Me6em>}0, OCHAIICHHBIC KOMHI)IOTepHOI\/'I TEXHUKOU C
BO3MOXXHOCTBIO MOJKIIOUCHUS K ceTh «HTepHeT» U obecreueHrneM JO0CTymna B JJIEKTPOHHYIO
nH(pOPMAITMOHHO-00Pa30BATENHHYIO CPE/ly YHUBEPCHUTETA.

o0y4Jaromuxcs

HanMmenoBanue moMenieHui ajis
CaMOCTOSITEILHOH pabOoThI

OCHaIICHHOCTh IOMEIIECHHUH I CAMOCTOSTEIILHON paboThI
o0OyJaromuxcs
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ITomemienue ans caMOCTOSTENBHOM
paboThI o0yJaromuxcs (IUTaTBHBIN
3a1 HayuHo# Oubnmortexu)

Meobernb: yuebHas meOeb
KoMIuiekT crienuanin3upoBaHHON MeGeTi: KOMITBIOTEPHBIE CTOJIBI

OOopynoBaHue: KOMIBIOTEpHAsT TEXHWKAa C  IIOJKIIOYCHHUEM K
HH(OPMAIMOHHO-KOMMYHUKAIMOHHOHN ceTH «VIHTepHeT» U IOCTYIIOM B
AIEKTPOHHYIO HHPOPMAMOHHO-00Pa30BaTEIFHYIO cpeny
00pa3oBaTeNbHOM OpraHM3alM, BeO-KaMepbl, KOMMYHHKAlMOHHOE
o0opynoBaHHUe, 00eCTIeYNBarOIIee JOCTYI K CETH HHTEPHET (TIPOBOIHOE
CoeMHEHNE M 6eCIpoBOIHOE coemuHeHue 10 TexHomoruu Wi-Fi)

TTomemieHue a1 caMOCTOSATEIHLHOMN
paboTs! obydatonuxcs (ayn.207)

Meobenn: yuebHas mebenb
KoMmekT crenuann3upoBaHHOI MeOeIn: KOMITBEOTEPHBIE CTOJBI

ObopynoBaHne: KOMIOBIOTEPHAs TEXHUKA (Ha OCHOBE TOHKHX KIIMCHTOB) C
NOAKIIOYEHHEM K HH()OPMAIMOHHO-KOMMYHHUKALMOHHOH  CETH
«/lHTEpHET» W  JOCTYHNOM B  DJJIEKTPOHHYIO  HH(OpMalMOHHO-
00pa3oBaTeIbHYIO cpeny 00pa30BaTenbHON OpraHM3al|y,
KOMMYHHKalIMOHHOE 000pYHOBaHHE, 00CCIEUHBAOIICEe JOCTYIl K CETH
UHTEpPHET.
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