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1 Henu u 3a1a4u M3yYeHUs1 AUCHUILIMHBI (MOLYJIs1)

1.1 Leab ocBOEHUA TUCIHUTIIAHBI

VYuebHast mucnmiummHa «L{udpoBas SIeKTpOHHMKa» CTaBUT CBOEH IEIbI0 H3y4YCHHE
IPOEKTHUPOBAHNWE U TNPUMEHEHUEM LU(PPOBBIX 3JIEMEHTOB, Y3JOB M YCTPOMCTB, MHKPOCXEMBI
KOTOPBIX SIBJISIIOTCS OCHOBOM NIl peaju3allid  pPas3JIMYHBbIX CPEJCTB, INPUMEHSEMBIX B
TEJIEKOMMYHHUKAIIMOHHBIX ~ CHCTEMax, TEJIEBU3MOHHOM, pajuopeseiHoi, TponochepHoil,
KOCMHUYECKOW U paJMOJIOKAI[MOHHOM amnmaparype.

1.2 3agauu AMCHMIIMHBI

OcHOBHOM 3aJayeil MUCLUIUIMHBI SIBISIETCS OCBOCHHE CHCTEM HHKEHEPHOIO aHajlu3a
KOHCTPYKLUH 3JIEKTPOHHBIX CPECTB; 0000I1eHNE U YTITyOJIeHHE TEOPETUUECKUX U MTPAKTHUECKUX
3HAHUN 1 HABBIKOB B 00J1aCTH LIU(PPOBOI 1 MUKPOKOHTPOJIEPHOM 3JIEKTPOHUKH M CXEMOTEXHUKH.

B pesynbrate u3yueHHs] AMCLUUIUIMHBI Y CTYJIEHTOB JIOJKHBI C(HOPMHUPOBATHCSA 3HAHMS,
HaBbIKMU M YMEHHS AJIEKTPOHHOI'O CXEMOTEXHUYECKOW HACTPOMKH, PETyJIMPOBKU LHU(PPOBBIX
MOJyJiell cucTeM CBsI3U. BbINOIHEHHE BHYTPHCXEMHBIX M MOJYJBHBIX MOHTaXHBIX paloT
TEJIEKOMMYHHUKALIMOHHOT'O 000pYA0BaHUS BHICOKOW CIIOKHOCTH.

1.3 MecTo qucuuminHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMMbI

Juctmmumaa «ugpoBasi 31eKTpoHMKa» OTHOCUTCS K (opMupyeMOl ydacTHHKaMH
o0Opa3oBaTeNbHbIX OTHOLIEHUH YacTH bioka 1 "Jlucrumiauael (Moaynn) mo BeIGopy" ydeOHOTro
wiaHa. B coorBercTBUM ¢ paboynM y4eOHBIM IUIAHOM JMCLUIUIMHA U3ydaeTcs Ha 3-M Kypce 1o
ouyHOH opme o0yueHus. Bug npoMexxyTOUHOM aTTeCTalluy: B IIECTOM CEMECTPE — 3aueT.

B pesynbpraTe n3ydeHus AMCUUIINHBI CTYACHTHI JOJIKHBI TOTYYUTh 3HAHUS, UMEIOIINE HE
TOJIbKO CaMOCTOATEIbHOE 3HAaYeHHE, HO U 00ECleYMBaIONIUe MOJrOTOBKY JAJS YCBOEHHUS psaa
NOCHEAYIOIUX TUCHUIUIMH: «MHKpOIpoLeccopHasi TEXHUKA B ONTHYECKMX CHUCTEMaXx CBSA3WY,
«CXeMOTEXHHUKA TEIEKOMMYHUKALMOHHBIX CHCTEM», «JIEKTPONUTAHUE YCTPOWCTB U CHCTEM
TEJICKOMMYHHUKALUN.

Hacrosiimass JucuuIuiMHA HaXOAUTCS Ha CThIKE JUCHUIUIMH, 00€CIedMBaOLINX
B3aMMOCBSI3b 0a30BOM U CHEUATBHOI MMOATOTOBKE CTYACHTOB, HEOOXOAUMYIO /s pa3pabOTKH U
PEMOHTa 3JEKTPOHHBIX MPUOOPOB B CPEACTBAaX CB3U. M3ydwas 3Ty IUCHUIUIMHY, CTYICHTBI
NOJy4aroT IPAKTUYECKHE HABBIKM HKCIEPUMEHTAJIbHBIX MCCIEAOBAaHUN CHUHTE3UPOBAHHBIX
CaMOCTOSITEJIBHO YCTPOUCTB, HaBBIKA CAMOCTOSATEIBHOIO NPUHATUS PEIICHUMN U1 TOCTHKEHUS
NOCTAaBJICHHBIX 3a/a4 (DYyHKIMOHUPOBaHUS pa3padareiBaeMoil ammapaTypsl. [lostomy mns eé
OCBOCHMs HEOOXOAMMO YCHEIIHOE YCBOEHHE COMYTCTBYIOIIMX JAucUUIUIMH: «Teopus
AIIEKTPUYECKUX Lene», « JNEKTPOHUKaY, «J{UCKpeTHas MaTeMaTuKay.

1.4 IlepeyeHb IUIAHMPYEMbBIX Pe3yJdbTATOB O0y4YeHHUsS] MO JAUCHHUILUIMHE (MOIYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS 00pa30BaTeIbHOM MPOrpaMMBbI
W3ydyenue naHHOM y4ueOHOM AMCUMIUIMHBI HAampaBlieHO Ha (OPMHpPOBAHUE Y
obyuaromuxcs odmenpodeccuonanbupix komnerenui: 11K-3, TTK-4
Kox n HanmeHoBaHME
HHAUKaATOpa JOCTHKCHUA Pe3yﬂbTaTbl 06yqu1/151 110 AUCHUIIJIIMHE
KOMIICTCHIIUHN
IK-3 CnocodeH ocylIecTBIATh MAaTePHAIBLHO-TEXHHYECKOE 0fecnevyeHne TeXHHYeCKOH IKCIIyaTaluu
CTAHUMOHHOIO 000PY/10BAHUS CBSA3H

UIIK-3.1 Beinonusier | 3HaTh yMeThb BJIA/IeTh
MEDPOIPHUATHS mo | [IpuHIUNIE! paboTHI, BrImonHATs paboTh WHCTPYMEHTAIBHBIX
METPOJIOrHYECKOMY COCTaB ¥ OCHOBHBIE IT0 MOHTaXY W3MEPEHUH IS
oGeceye mio nogpasfesenns | XapPaKTePHCTHKH 2JIEMEHTOB MIPOBEPKH, TIONCKA
TeXHHYECKOi SKCIUTyaTALHH I(<)60py,HOBaHI/I}I CBSI3H. am}e[lparypm CBSI3H. TIPUYHH TOJIOMKH U
CTAHIEOHHOTO oGopyIoBaHHs OHCTPYKTUBHBIE OJIb30BATHCS OT/IaZKA KOMIOHEHTOB
. | ocobeHHOCTH, MIPUCTIOCOOTICHHUSIM YCTPOWCTB CBSI3H;

CBsA3U, B TOM YHCJIC TMCPBUYHBIN

N MIPUHIUITHATILHBIE, 1 i1 obecnieueHus CnocoOHOCTBIO
y4eT CpeACTB W3MEPEeHUuH u

5 MOHTaXHBIE U 6e3omacHoOro OOBSICHATD

00CTYKUBAHNE CPEACTE KOHTPOIIA (YHKIHOHAIBHBIE CXEMBI ¢usnueckoe




Kon u nanmenoBanue

WHIUKATOpa JOCTHKEHHS PesynbraTsl 00yueHUs 0 JUCHUIUINHE
KOMIIETEHIINH
UIIK-3.2 CriocobeH | MOHTHPYEMOTO BBITIOTHEHUS Ha3Ha4YEeHUE
OpraHu3oBaTh PEMOHT 000pyTOBaHUS. paboT. 3JIEMEHTOB U BIIMSIHUE
HEHCIPAaBHOTO 000PYAOBaHUS IIpaBuia n MHCTPYKIMH HX IapaMeTpoB Ha
0 MacHOPTH3ALUH EKTPUIECKHE
000pyJOBaHUsL. rapameTpsl,

YaCTOTHBIE CBOMCTBA
IU(PPOBBIX MOYJIECH
CXEM CHCTEM CBSI3H.

IIK-4: CnocoGeH ocylecTBIATh TEXHOJIOTHYECKOe H OPraHN3allHOHHOe o0ecnedeHue TeXHNYeCKOoil
IKCIJIYaTAIUH CTAHIIMOHHOTO 000PY10BaHMSsI CBSI3H

UIIK-4.1 OcymecTBisier aHanu3 | 3HATH yMeThb BJIaJeTh
TEXHMYECKOM MoKyMeHTamun Ha | CTaHIapTHI M IIPOTOKOJIBI Bribupats u HaBBIKAMH
06CHy)KI/IBaeMOC 060py,£[0BaHe PIH(bOpMaHHOHHBIX HCIIOJIB30BATh OIIPEACIICHUA IPUINH
CHUTHAJIOB, HA3HAYCHUS COOTBETCTByIOIIIEE | HE pabOTOCIOCOOHOCTH
UIIK-4.2 OcymecTBisger aHanu3 | uHTEp(HEHCOB. TECTOBOE U 000pyJOBaHUs,
aBapuii, PUYNH BO3HUKHOBCHUS JeiicTByromnue U3MEPUTEIILHOE CPEICTB U CHCTEM
u IJIMTEIBHOIO YCTpaHEHUS OTpacCJICBbIC HOPMATHUBBI. O60py)10BaHl/Ie. CBA3HU.
TIOBPEXKICHHIT Hcnons3oBath
MPOrPaMMHOE HaBBIKAMH PabOTHI C
obecrieueHne KOHTPOJILHO-
000pYyIOBaHUS MPH | U3MEPHUTEIBHON
€ro HacTpoiike. arnmnaparypou.
AHanu3upoBaTh
MTOTyYeHHEIE HaBBIKOM
pe3yIbTaTHL OCYILECTBIIATh
TTonw3oBaThCs BH3YQJIBHYIO POBEPKY
HPUCTIOCOOIEHHUSIM TEXHUYECKOTO
U JUIsl 00ECIICYECHUsS] | COCTOSIHUSI LU(PPOBBIX
0e30MacHOro CXeM
BBIMTOJTHEHUS TEJEKOMMYHUKAIIMOHH
pabor. oro 000pyI0BaHUSI.

PesynbraTel 00ydeHUs TO MUCIMILIMHE TOCTUTAIOTCS B paMKaxX OCYIIECTBICHHS BCEX
BUJIOB KOHTAKTHOM M CAMOCTOSITENILHON PabOThl 00YJArOIIMXCSl B COOTBETCTBUH C YTBEPKICHHBIM
y4eOHBIM TIJTAHOM.

NHoukaTopsl  TOCTHDKEHHS  KOMIIETEHIIMM  CUMTAIOTCA  CHOPMHUPOBAHHBIMU  TIPH
JOCTIKEHUH COOTBETCTBYIOIIUX UM PE3YJIbTATOB O0yUCHHS.

2. CTpyKTYypa M coiep:KaHue JUCIUIITHHBI

2.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUAaM padoT

OO6mmas Tpy10EMKOCTh JUCITUTUTMHBI COCTABISIET 4 3a4.e1. (144 yacoB), uxX pacnpeaeacHue
10 BUAaM paboT mpeacTaBieHo B Tabauie (s cryaentoB OP0).

Bun pabot Bcero CeMecTpsI (Jachl)
4acoB 4
KonrakTHasi padoTa, B TOM 4ncJe: 72 72
IAyIMTOpHBIE 3aHATHS (BCero):




BaHATHS JIGKIIHOHHOTO THIIA 14 14
MPaKTUIECKHE 3aHITHSI 14 14
lmaGopaTopHbIe 3aHATHUS 42 42
Nuasi koHTaKTHAsA padoTa:
KouTpoas camocTosaTensHol pabotel (KCP) 10 10
[Tpomesxyrounas arrecranus (MKP) 0,2 0,2
CamocTosiTe1bHasi padoTa, B TOM YHCJIe:
Kypcogast pabota - -
CaMocCTOSITeTPHOE H3YYEHHE Pa3AelioB, CAMOIIOATOTOBKA (IpopaboTKa 1
MOBTOPEHHE JICKIIMOHHOTO MaTepraia i MaTeprana y4eOHHKOB U YIeOHBIX 52,8 52,8
ocoOuid, MOJIrOTOBKA K JIAOOPATOPHBIM U MPAKTUYECKUM 3aHSTHSIM)
Pedepar - -
[ToaroroBka K TEKylmeMy KOHTPOJIIO 12 12
KoHTtpoJb:
IloaroToBka K 3K3aMeHy
O01mas TPyA0eMKOCTh gac. 144 144
B TOM 4YMCJie KOHTAKTHas1 padora
p 70,2 70,2
3ay. ef 4 4

KonrakTHas pabota mpu NpOBEACHUHM Y4YEOHBIX 3aHATHHA 1O AUCHUIUIMHE «IH(poBas
JJIEKTPOHUKA» BKIIOYAEeT B ceO0s: 3aHATHS JICKIUOHHOI'O THIIA, MPAKTUYECKUE 3aHATHS,
nabopaTopHble pabOTHI, TPYMIIOBBIE KOHCYJIBTAlMM (TaK JK€ W BHEAYIUTOPHBIC, Yepes3
aneKkTpoHHyto cpeny MS Teams). [IpomexxyTouHas aTTecTalysi MOXKET OCYILECTBIISATHCS KakK B
TECTOBOW TaK W B YCTHOW (opMe, HO MPEINOYTHTEIbHEE HCIOJIh30BaTh, €CIH 3TO OyIer
TEXHUUYECKH BO3MOKHBIM, BapUAHT BBINOJHEHUS MHAWBHUIYAJIBHOTO NMPAKTUYECKOTO 3a4ETHOIO

3aJaHus.

2.2 Conep:xaHue TMCHMUILINHBI

Pacnpe):[eneHI/Ie BHUIOB y‘le6H01>i pa6OTBI " UX TPYAOCMKOCTH I10 pa3aciiaM AUCHUIIIINHBI.

Paznens! (TeMbl) AUCIMIUIMHBL, U3y4aeMbIe B 6 ceMecTpe (ounas ghopma):

KommgectBo yacoB
o AynuTtopHas BueaynutopHas
No HanmMenoBaHnue pasenos (Tem) Beero aGora KCP o
J | 113 JIP CPC

|, [lormieckie 24 4| 2] 6 2 10
YCTPOMCTBA U MUKPOCXEMBI

o, [lanomumarompue 22 2 | 2 | 6 2 10
yCTpOMCTBa

3. [Moayam yerpoticts 30 2 | 3 | 8 2 15
U(PPOBOH CXEMOTEXHUKHU

4. |lIlpuMeHeHne MUKPOKOHTPOJIEPOB 59 4 5 22 4 24
Brusaue MIPUMEHSIEMBIX r(pPOBBIX

5. |TeXHONOTHH Ha pecypc U BO3MOKHOCTH 8,8 2 2 - - 4.8
KOHEYHOI'0 yCTpOMCTBa
HUTOI'O no pazoenam oucyuniunvi 143,8 14 16 42 10 63,8
3auér 0,2
O011ast TPYA0EMKOCTb 10 JUCIHIUINHE 144

[Mpumeuanue: JI — nekmum, [13 — mpakTudeckue 3ansatus / cemuHapsl, JIP — maboparopHeie

3anstus, CPC — camocrositenbHast paboTa cTyZeHTa
2.3 Conepxanue pa3esioB (TeM) IMCHUILIHHBI
2.3.1 3auaTus JeKIMOHHOI0 THIIA




dopma

YCTpoﬁCTBa 1 MUKPOCXEMbI

HaumenoBanue
Ne Coneprxanue pasnena (TeMbl) TEKyILEeTro
paznena (Tembl)
KOHTPOJIS
1. Anrebpa JIOTHKHU: 3aKOHBI, aKCHOMBI U TOKIECTBA; aHATUTHYECKOE
npeacTaBiieHne OyJeBbIX (QYHKIMHA, METO YIPOIIEHHBIX KOJIOB T1/
MHUHHAMH3aLUH Jorndeckux GpyHkuuii. TpansucropHo- KP1/
tpan3ucropHas jgoruka (TTJI), TTJII, KMOII, unrerpansHas JIP
Jloruueckue

WHXXCKIIMOHHAJ JIOTUKa. CpaBHI/ITeJ'II)Hble XapaKTCPUCTUKHA
ceMelcTBa CXeM Ha Pa3HbIX TUIIAX JIOTUKH. CxeMEl COIIPSAIKCHUSA
Pa3HbIX TUIIOB JIOTUKU. BI/IHapHLIe CXCMBEI C BpeMCHHOﬁ
3aBHCHMOCTBIO JIOTHYCCKHE CXEMBI 1 Q)yHKHPIOHaHLHLIe
BO3MOKHOCTH. MOHOCTAOMIIbHBIC STYCHKHU M DJIEMEHTHI 3aJACPIKKH.

3anoMuHaroIIe
YCTpOMCTBa

CIBHTamoIKe PErucTPhl; PErUCTPhl XPAHEHMUS, [TOCIIEA0BATEIbHBIX
MIPUOIVHKEHUI; IOTHIECKHE MUKPOOTIEPAITUH B PETHCTPaXx. T1/
3anomuHaronme ycrpoiicta: SRAM, DRAM, ROM, PROM, KP1/
EPROM, REPROM, EEROM, EAROM, FPM, EDORAM, JIP
BEDORAM, MDRAM, RDRAM, DRDRAM, CDRAM, SDRAM.
OO61as XapakTepUCTHKA MATHUTHBIX CXeM U MAarHUTHBIC
3aIIOMMHAIOIINE YCTPOIiCTBA.

Moy ycTpoicTB
IU(PPOBOI CXEMOTEXHUKH

CyéTHbIE CXEMBbI: CyMMaTOPbI, CXeMbI BBIYUTaHUS. CXEMBbI
cpaBHeHUs U KOHTpos. [Ipumenenne komnapatopoB. CxeMsl T1/
KOHTpoJIs uéTHoCTH. DopMuUpoOBaTENN UMIYIBCOB U FEHEPATOPEI KP2/
LIU(POBBIX CUTHAJIOB HA OCHOBE JIOTHYECKUX CXEM. JIP
[IpeobpazoBanue nupPOBBIX MOCIEAOBATEILHOCTEH. Y CTpOiicTBa
oToOpakeHus TUPPOBOH HHPOPMAITUH, 0COOCHHOCTH TPUMEHEHHS,
mapaMeTpsl. AHaJIOTOBO-IU(PPOBBIE M IU(PPO-AHATIOTOBBIE
npeoOpa3oBaTesy.

IIpumenenue
MUKPOKOHTPOJUIEPOB

Knaccudukarus apxutexTyp mporeccopos. [IpuHcTOHCKAs
apxutekrypa (Pon Heiimana). 'apBapackas apxurekrypa. T2/
MomudunrpoBaHHas rapBapCKasi apXUTeKTypa. JIP
Crtpykrypa mukpokonTpoiuiepa AVR ot Atmel. Peructpsi
oOwero HazHayenust. @naru cocrostuus. [Tamsarte nmporpamm.
[Mamsare nannsix. [Tepudepus. IpepriBanus. CTpykTypa Koaa
porpamMmbl AccemoOiepa. ApudMeTHISCKUE U JIOTHISCKUE
KoMaHIbl. Makpockl. KoMaH/bI IEpeChUIOK.

Komanae! BeTBnenuil. KoMaHpl yc0BHBIX IEPEXOAOB.

Bnusaue TIPUMEHSAEMBIX
IU(POBEIX TEXHOJOTHH Ha
pecypc ¥ BO3MOXKHOCTH
KOHEYHOI'0 yCTpOMCTBa

Opraamanus O/ niist paboThl TeIeKOMMYHHKAITHOHHBIX
CeTel COIVIaCHO 3aKOHOJATENIbCTBY M pacyeT COCTABIIOLIUX H 113
pe3epBa CHCTEMBI HCXOIS M3 OTPAHWICHUS UX pecypca HapaOOTKU Ha
orka3. OmeHka pecypcoB pabOTBl OCHOBHBIX KOMIIOHEHTOB
TEJIEKOMMYHHKAIIMOHHOTO 000PY/IOBaHUs CeTell repeiaun JTaHHBIX
B Pa3IMYHBIX YCIOBHUSIX HKCIUTyaTaIlHH.

3amuTa naboparoproii padotsl (JIP), koutponsHas (K), TectupoBanue (T), BeimonHEeHNE
npaktuueckux 3aaanuii (I113).

2.3.2 IlpakTH4ecKue 3aHATHS.

HaumenoBanue . dopMa TeKyILero
No —— TemaTuka NpakTUYECKUX 3aHATHI KoHTpOLS
1 2 3 4

1. |Jloruueckue AHanuTHueckoe MpeacTaBiIeHUE oynesbix |[IpoBepka YCBOEHHUSI
YCTPOWCTBA K MUKPOCXEMBI GhyHKIHH, METOJ YIPOIIEHHBIX KOJIOB|MaTepuaia o
MUHIMHA3ALIIT JIOTHYECKUX (hyHKIMH. |aKTHBHOCTH CTYJCHTa BO
[TapasutHeie CBS3M IHQPOBBIX JIIEMEHTOB II0|BpEMS 3aHATHUS.
mersiv  nuTtaHusA. DwieTpanus  nuTaromux | KoHTponsHas pabota

Hanpspkeanid B LY. Ilepemaua curnanoB B|Nel. Tect Nel.
uudpoBeIX y3max u ycrpolicrBax. Ilomexu B
CUTHAIBHBIX  JNUHUSAX. CHUTHaJbHBIE  JIMHUU
TIOBBIIIEHHOTO Ka4eCcTBa.

3anoMHUHArOIIHE

Tpurrepst - JIOTUYECKUE CXEMBI u|lIposepka YCBOEHUSA




yCTpOWCTBa ¢yaknnonansHble Bo3MokHOCcTH (RS, E, D, T,|matepunana o
JK). IToctpoenue iornyeckux 1 apupMeTHIecKuX [aKTHBHOCTH CTYACHTa BO
orepanuii Ha MOIYJSX YCTpOHCTB 1udpoBoii|Bpems 3aHATHUS.
CXEMOTEXHHKH. KonTposnbHast pabota

Nel. Tect Nel.

3. [Moxynu yCTpOHCTB KomOuHanmonnsle  jormueckue  ycrpoiicta:|[IpoBepka YCBOEHHS

IU(POBOI CXEMOTEXHUKH mnpaTopsl, AeIMPPaTOPhl X KaCKaJUPOBAHUE;|MaTepraa o
npeoOpa3oBaTeiu KOJIOB " YPOBHEH1. [aKTUBHOCTH CTY/AEHTa BO
MynbTHIIIIEKCOPBI u JIeMYJIbTHILUIEKCOPBIL, [BpeMst 3aHATHS.
peanuzanus JIOTHYECKUX ¢bynkmii| KontponbHas pabora
MynpTHIDIEKCOpaMu. Kiroun m kommyTtaTtopsl.|Ne2. Tect Nel
MynbTHIIIEKCHPOBAHUE u
JEMYJIbTUINIEKCHPOBAaHHE IIIHH.

4. |IIpumenenne YeTporcTBO MUKPOKOHTPOJIJIEPOB AVR,|IIpoBepka YCBOGHUS

MHKPOKOHTPOJIJIEPOB KOMIIWJIATOPOB M CPEACTB  pa3pabOTKM  Ha|MaTepuaia o
npuMepe pa3paboTKH MporpaMM YIPaBICHUS! HA|aKTUBHOCTU CTYJICHTa BO
ATiny2312. ApXUTeKTypa OIHOKPHUCTAJIBLHBIX [BpeMs 3aHATHs. Tect No2.
MmukponponeccopoB ¢ RISC  apxutexrypoii
¢upmbel AVR: mporneccop, mamsThe, 00paboTKa
HOpepbIBaHUM, CHOAIIMA pPexXUM Mpoleccopa,
TaliMepbl, CYETUYNKH, cTOpokeBoi TaliMep, UART,
BeIBOA HAa LCD-mucmreit, IRDa.

5. |BiusiHME mpUMEHSeMbIX Opranusanus non JULS pabotsl|[IpoBepka YCBOCHUSL
U(POBBIX TEXHOIOTHH Ha TEJICKOMMYHHUKALMOHHBIX ~ ceTei COTJIacHO [MaTepuaa 1o
pecypc 1 BO3MOXHOCTH 3aKOHO/ATEIbCTBY M PACYET COCTABILSIIOUIMX H|aKTHBHOCTH CTYAEHTa BO
KOHEYHOTO yCTPOHCTBa pe3epBa CHCTEMBI HCXOIS W3 OTPaHWYCHUS HX|BPEMs 3aHATHS.

pecypca HapaboTkn Ha oTka3. OueHKa pecypcoB
paboTsI OCHOBHBIX KOMIIOHEHTOB
TEJIEKOMMYHHKALMOHHOTO 000pYyIOBaHHUSA CeTeH
nepeaayn JaHHbIX B Pas3jiMdHbIX YCIIOBUAX
SKCILTyaTaluu.
2.3.3 JIaGopaTopHbIe 3aHATHSI.
Ne Hanveropatne HaunmeHnoBanune nabopaTopHbIX paboT Popwma Tekyuiero
paszena KOHTPOJIS
1 2 3 4

Jlornueckue Bunapubie u Jormyeckue cxembl. HaTypHoe ncciieoBanie |TEXHUYECKHH OTYET MO

1. |yerpoiicta 1 HEHUCTIPaBHOCTEH B paboTe OMHAPHBIX CXeM, KOMOMHAITMOHHBIX |Ta00paTOPHBIM
MHKPOCXEMBI JIOTHYECKUX YCTPOMNCTB. pabortam
3anoMuHaroImue CnBuramoime perucTpbl; perucTpbl XpaHeHusl, TEXHUYECKUH OTYET IO

o | yerpoiicTBa nocjeAoBaTeJbHbIX NpuoamkeHnii. lludposbie cuéTunku. |1a00paTOpHBIM

pabortam

Mopaynu ycrpoiicte |KoMOMHaAnMOHHBIE JIOTHYeCKHe YCTPOiiCcTBA: IN(PATOPhl, |TEXHHYECKUH OTUYET 110

udpoBoi nemrdparopsl. CBETOANOTHBIE MHIIUKATOPHI. 11a00paTopHEIM

CXEMOTEXHHUKHU paboram

3. > "

®opmMupoBaTeJH UMITYJIbCOB, TeHEPATOPHI HU(PPOBLIX TEXHUYECKUH OTUET 110
CHTHAJIOB U MYJIbTHBHOPATOPHI HA OCHOBE JIOTHYECKHX 112a00paTOpPHBIM
cxeM paboTtam

IIpumenenne H3y4yenne MUKPOKOHTPOLIEPOB U UX POrpaMMHPOBAHME. [TEXHUYECKHH OTYET 110

MHUKPOKOHTpOJI1epoB|IIpy BEIMOITHEHNH AaHHOM PabOTHI CTYAEHTHI H3y4aT 11a00paTOPHBIM
CTPYKTYPY MUKPOKOHTpOJLIEpA, ero nHrepdeiicel, padoty paboram
BHYTPEHHHUX PErHCTPOB MUKPOKOHTPOJIEPA, IPOrPaMMHEBIE
CpEACTBA, MOCJIEI0BATEIbHOCTD JEHCTBUN 1S

4. MIPOTrPaMMHPOBAHUST MUKPOKOHTPOJIIEPA, Ta00paTOPHBII

MaKeT NPOBECACHUA J'Ia60paTOpHLIX pa60T.

ApHpMeTHKO-10TrHYeCKHe ONIepaAllii Ha/l perucTpamMu
MHKPOKOHTpoJ1epa. [1py BEIOTHEHNH JaHHOM paboThI
CTyeHThl u3ydyat AJIY MUKPOKOHTpOIIEpA, PETUCTPHI

TEXHUYECKUH OTUYET 110
11a00paTOpPHEIM
paboTtam




BBOJIa/BBIBO/Ia, BHYTPEHHHE PErUCTPBI U apUPMETHKO-
JIOTHYECKHE ONepaIfy, KOTOPHIE MOXHO K HUIM IPUMEHSITb.

H3yuyeHnne npepbiBaHUil MUKPOKOHTPOJLIEPOB. [Tpu TEXHUUYECKUH OTUET 110
BBITIOJTHEHUH JAHHOHW PabOThI CTYJCHTH N3ydaT BHUIIBI 71a60paTOPHBIM
IIPEPBIBAHUI MUKPOKOHTPOJUIEPA, UX IPUHLIMII JEHCTBUS, paboram

BEKTOPBI IPEPBIBAHMA, PETUCTPHI YIIPABIECHUS NIPEPBIBAHUAMU,
pabory TaliMepa/ CUETUMKA, U PETHCTPBI YIIPABICHHS
HpephIBAHUSIME U (HJIaroB IPepbIBaHU, a TAKKE IPUHLIHUIIBI
TaKTUPOBAHUSI MUKPOKOHTPOJUIEPA U 3aJaHHS YACTOT

TAKTHPOBAHMSI.
H3yueHue conpsizkeHuss MUKPOKOHTpoJLIepa ¢ 2KKHU u TEXHUYECKUH OTYET IO
BbIBOJI CHMBOJIbHOM MHGpopmanuu. [Ipu BeinonHeHnn 1a60paTOPHBIM
TAHHOH pabOoTHI CTYIEHTHI H3y9aT YCTPOMCTBO pabOTH U paboTtam

obMeH gaHHbIMU ¢ 16-cumBoabHBEIM JKKU, ero
WHHLMAIN3ALIIO, BBIBOJI CHMBOJIOB Ha 3KPaH.
Hcnonn3zoBanne unatepdeiica USART MHKPOKOHTPOJLIEpA |[TEXHUYECKHH OTYET T10
AJI5 pHeMa/nepeAadyu JaHHbIX. [Ipy BEINONHEHNN TaHHONW  |1a00paTOpPHBIM
paboThI CTYIeHTHI U3y4aT CTpyKTypy HMHTepdeiica USART paboram
MHUKPOKOHTpOJIIEpa, Ha3HaueHNe (PyHKINOHAIBHBIX OJIOKOB,
NPUHLMN [TpUeMa/niepeiaun TaHHbIX o uarepgeiicy USART,
HaCTPOMKy CKOpOCTH IpueMa/nepenady, popMara Kaapa,
(byHKIMH perucTpos, comnpsbkenue uarepgeiica USART
MHUKpPOKOHTpoJuiepa ¢ uHTepdericom RS-232 xomnbrorepa.
Peanuzanmss  mporokoioB ARP, ICMP, I[P Ha|TexHUYecKHil OTUET MO
MHKPOKOHTpoOJLIepe. 11a00paTOPHBIM

[Tpu BBIMOTHEHNY JAHHOHM pabOTHI CTYEHTHI H3y4aT pabortam

CTPYKTYPY ¥ IIPHUHIUT paboThl nHTep(eiica Ha OCHOBE
MHUKpOcXxeMbl — npaiiBepa MAC ypoBHS, €T0 PETUCTPHI,
O0COOCHHOCTH YTEHHS/3amucH GU3NIESCKUX PErucTpoB, SPI
untepdeiic u SPI komaHb! (YTCHHE/3aITUCH PETUCTPOB,
Oydepa, ycTaHOBKa/CHsITHE OUT IO MacKe, MATKUI cOpoc) st
yIIpaBJICHUs, CONPsHKEHHE MUKPOKOHTpOJUIEpa U HHTepdeiica
MuKpocxeMsl — npatisepa MAC yposas, mogens OSI,
nporokonsl ARP, ICMP, IP, pa36epyT nporpammsl Juist
peanuzaiuu nporokosnoB ARP, ICMP, IP na mnare.
Peanuzanus nporokosia UDP Ha MukpokoHTpoOLIIEpe. TEXHUYECKHUI OTUET 1O
[pu BEIIOTHEHNH JaHHOW PaOOTHI CTyACeHTH n3ydaT UDP 1a60paTOPHBIM

6. poTtokoi, ctpykrypy UDP coobmenus, pazdepyT paboTtam

MIPOTPaMMBbl, PEaTU3YIOIINE YIIPABICHHE BBIBOJAMHU
MHUKpOKOHTpoJuiepa cortacHo UDP 3anpocy.
Peanm3zanus NPOTOKOJIOB TCP, HTTP HA|TEXHUYECKUH OTYET I10
MHKPOKOHTpOJLIepe. 1a00paTOPHBIM

[Ipu BeIOTHEHNH JaHHOW PabOTHI cTyAeHTs u3ydar TCP u  |paboTtam

HTTP npotokoisl, ctpykrypy TCP coobmenust u HTTP
3amnpoca, pa3depyT nporpaMmsl, peanusyrone Web cepsep
yJIJIEHHOTO YIpaBJIeHHs HA MUKPOKOHTpOJLIEPE.

IIpy wW3y4yeHUW [OUCHUIUIMHBI MOTYT IPUMEHSTCS HEKOTOpPble aCHEeKThl MOJIENH
«TepeBEPHYTOr0 OOyYEHUS» B PEKUME JUCKYCCHOHHO-OPUEHTHPOBAHHOTO MEPEBEPHYTOrO
Kjacca WM BUPTYaJbHOIO IEpPEeBEPHYTOro Kiacca: JUCTAHIMOHHBIE 0Opa30BaTelIbHBIE
TEXHOJIOTUH (AJIEKTpOHHOE OoOyueHHe) B (opMe CMEIIaHHOTO OOYy4YeHMs, OCHOBAHHOTO Ha
COYETaHWU OYHOTO OOydeHHs] W OOYYCHHS KOMIBIOTEPHBIMH CpEACTBAMH, BKIIOYAIOIIMMU
HEKOTOphIE aCHEeKThl B (hopMaTe AUCTAHLMOHHOro oOyuyeHus B coorBercTBUM ¢ PI'OC BO. B
YCIIOBHSIX Pa3BUTHSI AJIEKTPOHHOUW MH(POPMAIMOHHO-00pa30BaTEIbLHON Cpebl By3a B KauecTBE
ynpaBieHus: o0yuyeHueM BboiOpaHa uiatdpopma Moodle, oqHako, COBMECTHO ¢ HEW JUIsl CO3JIaHUS
U IyOnMKanmuy KOHTEHTAa M Y4YEOHbIX OOBEKTOB HCHOJB3YIOTCS: CIyXk0a BHMJIEO TpaHCIALUU
Microsoft Stream ¥ HHCTPYMEHT JUIsl KOMMYHUKAIUK U 00paTHOH cBsi3u Microsoft Teams.

2.3.4 IlpuMepHasi TeMATHKA KyPCOBBIX padoT (IIPOEKTOB)



CornacHo y4eOHOMY TUIaHY KypCOBBIC PaOOTHI (MPOEKTHI) MO JAAHHOW JUCIUIUIMHE HE
PEeyCMOTPEHBI.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 00eceyeHus1 AJIsl CAMOCTOATEIbHONH padoThl
00y4arIMXCH M0 TUCHUILIMHE (MOIYJII0)

HepequL y‘le6HO-MCTO,Z[I/I‘ICCKOI‘O oOecneYeHUs JUCIUTIINHBI 110

Ne Bun CPC N
BBITIOJTHEHHUIO CAMOCTOSITENILHOM PaboThI
1 |IIpopabotka yueOHOTO 1. HoBoxwiios, O. I1. DnexkTpoHuKa U cxeMoTexHHKa B 2 4. Yacts 1 :
(TeopeTHuecKoro u yueonuk i By3os / O. I1. HooxwmioB. — Mocksa : M3natensctBo FOpaiiT,
npakTHyeckoro marepuana), (2021. — 382 c. — (Bricee oopazoBanue). — ISBN 978-5-534-03513-1. —
MOJATOTOBKA K TEKYIIEeH U Texcr : anexTponHslii // O6pa3zoBarenbHas miatdopma FOpaiit [caiiT]. —

npomexxytouHoit atrectarmu |URL: https://urait.ru/bcode/470336

(3auéry, Tectam u Borpocam) |2. Caxxres, A. M. LludpoBbie ycTpoiicTBa 1 MHKPOIIPOIIECCOPEI : ydeOHOE
mocobue 1yt By30B / A. M. CaxkHeB. — 2-¢ U31I., iepepad. u Jom. —
Mocksa : UznatenbctBo FOpaiit, 2021. — 139 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-10883-5. — TekcT : 3J€KTPOHHBIH //
O6pazoBarenpHas iatdhopma KOpaiT [caiiT]. — URL:
https://urait.ru/bcode/472247

3. boopoBHukoB, JI. 3. DnekrpoHuka B 2 4. YacTp 2 : yueOHHK [UIst BY30B /
J1. 3. BoOpOBHUKOB. — 6-¢ U311., UCTp. U Ao, — Mocksa : M3naTenscTBo
IOpaiir, 2021. — 275 ¢. — (Bricmee obpazoBanue). — [ISBN 978-5-534-
00112-9. — Texkcr : anextpoHHbIH // O6pa3zoBarenbHas miardopma FOpaiit
[catiT]. — URL: https://urait.ru/bcode/472289

4. Metoquyeckue yKa3aHHs 110 OPraHU3aLiK CaMOCTOATENbHOM paboThl
CTYIICHTOB, YTBEPKACHHBIE KaQeapoil ONTOIIEKTPOHUKH, TPOTOKOI Ne 6
ot «01» mapra 2017T.

5. Buzieo neknyy v mpakTHYeCKuX 3aHATHI B Microsoft Stream.

3 |IlomroroBka k BbIMONHEHHIO |1. MeToanueckue yKa3aHHs [0 OpraHU3alMU CaMOCTOSTEILHON paboThI

J1abopaTopHBIX padoT. CTYICHTOB, YTBEP)KACHHBIE Kah)eAPOH ONTOINEKTPOHUKH, TPOTOKOI Ne 6
Odopmiienne Texuudeckoro |ot «01» mapra 2017r.

oT4éTa 1o J1abopaTOPHBIM 2. Meroauyeckue peKOMEHIaluu, OTIMCAHUS U 33/1aHHS K IIPOBE/ICHHIO
paboram. nabopaTopHbIX paboT pa3MelIeHbl B AIEKTPOHHON HH(POPMAIIMOHHO-

oOpazoBarenbHOit cpene MonynbHoro JJunammyeckoro O0yuyenus: Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=15

Y4eOHO-MEeTOIMYEeCKHEe MaTephalibl JUIsl CAMOCTOSITENIBHONH PaOOThI OOYyYarOmMXCs W3
YHCIIa MHBAJIHU/IOB U JIMII C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMU 310poBbs (OB3) mpenocrasisirorcest
B hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBbS U BOCHIPUATHS HH)OPMAIIHIH:

JInst L ¢ HapyIeHUSIMH 3PESHUS:

— B I€YaTHOW (hopMe YBEITMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO TOKYMEHTA,

JUist T ¢ HApyIICHUSIMH CITyXa:

— B mieuaTHoi (opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBLHOTO amiapara:

— B TieuaTHOU hopme,

— B (hopMe PIEKTPOHHOTO TOKYMEHTA,

— B opme ayamocaiina.

JlaHHBII TIepeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

3. OoOpa3oBaTe/ibHbIE TEXHOJIOTMH, NPHUMEHsieMble NPH OCBOCHUM JAUCHUIIHHBI
(MoayJin)

[Ipyn n3ydeHnn AMCUUIIIIMHBI IPOBOJATCS CIAEAYIOLIUE BUJIbI YUEOHBIX 3aHITUNA U paboT:
JICKIIMU, TPAKTUYECKHE 3aHATHUS, JOMAIHUE 3a/laHus, TeCTUPOBaHUE, 3aluTa J1ab0paTOPHBIX
paboT, KOHCYJbTAIIMH C MPEINOJIaBaTeIeM, CaMOCTOSATEIbHASI padoTa CTYJICHTOB (HM3y4YCHHE



TEOPETUYECKOI0 MaTepuana, MOArOTOBKAa K NPAKTUUYECKUMMM 3aHSATUSM, [IOATOTOBKA K
7a00paTOPHBIM 3aHATHSAM, BBIIIOJHEHHME JOMAIIHUX 3aJaHHUi, MOJIrOTOBKA K TECTUPOBAHMIO,
3a4ery).

Jiis mpoBeieHNsl YaCTH JISKIIMOHHBIX 3aHATHH HCIIONB3YIOTCS MyIbTUMEAUHHBIE CPEJICTBA
BOCTIPOM3BEICHHUS AKTUBHOTO COZCPKUMOTO (3aHSATHS B MHTEPAKTHBHOH (pOpMe), MO3BOJISIOMIETO
CTYZEHTY BOCIIPpUHMMATh OCOOCHHOCTH U3y4aeMOM TUCIMITIIMHBI, UTPAIOIIKe PEIIAOIIYI0 POJIb B
NOHUMaHUH ¥ BOCHPHUATHH, a TaK ke B (HOPMUPOBAHUH NPOPECCHOHATBHBIX KommeTeHIui. [1o
psAly TeM IUCLUMIUIMHBI JIEKIUH NPOXOAUT B KiaccuueckoMm crtuie. CTyIeHTy B pexuMe
CaMOCTOSITENIbHOW PabOThI pEKOMEHYeTCsl H3y4YeHHE KOPOTKOMETPaXXHBIX BUICO()PAarMeHTOB IO
U3y4aeMbIM BOIIPOCAM.

[Ipyn mpoBeneHNM NPAKTUUECKUX 3aHITHM MOYET HCIOJb30BaThCSA JIOCKA, MPOEKTOP,
HAaTypHbIE CTEHJBI, AJS PAcUeTOB M aHAIM3a JAHHBIX MOTYT HMPHUMEHSTHCS JIOMOJIHUTEIIbHBIE
CIpaBOYHBIE MaTepuaibl. Ha mpakTHuecknx 3aHATHIX ydeOHas rpymma ACTUTCS Ha MOATPYIIbI
1o 3-5 yenoBek. Kaxx10ii moArpymnme BbIIAIOTCS CBOM HCXOAHBIX IJaHHBIE K pacCMaTpUBAaEMbIM Ha
3aHATUM 3ajadaMm. Pemienue 3agaud rpynmna nyoan4Ho 3amuinaer. llpy BO3HMKHOBEHHU
TPYAHOCTEHN MpernoiaBaTeslb IOMOTaeT IPyInaM B JOCTHIKEHUH TOJIOXKUTEIBHOTO pe3ybTara. B
X0/JI€ MTPOBEPKHU MPOMEKYTOUHBIX PE3YJIbTATOB, IOMCKA U UCIIPaBJICHUS OUIMOOK, OCYLIECTBIIAETCS
MHTEPAKTUBHOE B3aUMOJCHCTBUE BCEX YUaCTHUKOB 3aHATHSL.

[Ipu mpoBeneHnMn 1a0OPATOPHBIX PabOT MOATPyMIa pa30MBaeTcs Ha KOMaHABI MO 2-3
yenoBeka. Kaxaoi KkomaHie BbIIAETCA 3aJaHUE HA BBIINOJIHEHHE JAO0OpaTOPHOH paloThI.
CTyAeHTbI CaMOCTOSITENILHO PACIIPEAETIAIOT 00SI3aHHOCTH U MPUCTYTAIOT K BHIIIOJHEHUIO 3a/1aHNUS,
B3aUMOJICHCTBYsl Mexay coboi. IlpenongaBaTtenb KOHTPOJIMPYET XOJ BBINOJHEHHS pPabOThI
KaXIOM TpyNIoOH, MPOBEPSET NMPABHIBHOCTh COOPKH 3JIEKTPUYECKHX CXEM M IOAKIIOYCHHS
U3MEPUTENIBHBIX MPUOOPOB. YTOUHSS XOA pabOThl, €CIM CTYAEHTBl YTO-TO BBINOJHSAIOT HE
IPaBWIbHO, IPENOJaBaTeb I[OMOTaeT WM IPEOJOJIETh CIIOKHBIE MOMEHTHI M IPOBEPSET
JIOCTOBEPHOCTh IMOJYYEHHBIX HKCIEPUMEHTANbHBIX pe3ysbTaToB. KoMaHAbl OTBEYaroT Ha
TEOPETUYECKHE KOHTPOJIbHBIC U IOTIOIHUTENIbHBIE BOIPOCHI U 3aLUILAIOT JTa00paTOPHYIO padoTy.

[To m3yyaemoll IUCHMIUIMHE CTYJEHTaM IMPEAOCTABISAETCS BO3MOMXKHOCTh I10JIb30BAThCS
y4eOHO-METOIMYECKUMHU MaTepralaMi M PEKOMEHIAIMSIMHU pa3MEIIEHHBIMH B 3JIEKTPOHHOM
nHhOpMaIMOHHO-00pa3oBaTeNbHOM cpene MoaynsHoro JInramudeckoro O60yuenus Kyol'y.

Koncynbramuu npoBoAsTcs pa3 B ABE HEJENU JUIS pa3bsCHEHUs MPOOJIIEMHBIX MOMEHTOB
IPU CaMOCTOSITEIbHOM U3yY€HHH BOIPOCOB U3y4aeMOH TUCIMITIMHBI.

Takum 00pa3oM, OCHOBHBIMH 00pa30BaTeIbHBIMU TEXHOJIOTHUSIMH, UCHOIb3yeMbIMH B
yueOHOM Tmpouecce SIBJISIIOTCA: WHTEPAKTUBHAS JIEKIUS C MYJbTUMEAUHHON CHUCTEMON U
aKTUBHBIM BOBJICUCHHEM CTYJEGHTOB B Y4eOHBIH IMporecc; OOCYX JAEHHE CIOXHBIX U
JMCKYCCHOHHBIX BOIIPOCOB M MpOOJEM M € MOCIEAYIOIIMM pPa300poM 3THUX BOMNPOCOB Ha
NPaKTUYECKUX 3aHATHSX; J1a0OpaToOpHbIe 3aHATHS — paboTa CTYJEHTOB B MalbIX TpyMNax B
peKMMax B3aUMOJAEHCTBHS «IIPENoiaBaTellb — CTYJEHT», «CTYJICHT — IPENoiaBaTelb», «CTyIeHT —
cryneHT. [Ipyu NpoBeNeHUU MPAKTHYECKUX M Ja0OPAaTOPHBIX YUYEOHBIX 3aHATHH MpPEITyCMOTPEHO
pa3BUTHE Yy OOYYarOIIMXCs HAaBBIKOB KOMAaHIHOW paboThl, MEXIMYHOCTHOM KOMMYHHKALHH,
NPUHATHA PEILICHUH U IMJEPCKUX KauyeCTB.

JUisd aui ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSIMHU 3/I0POBbsl IPEIyCMOTPEHA OpraHU3alysl
KOHCYJIbTAIMH C MCIIOJIb30BAaHUEM AJIEKTPOHHOM mouThl win Microsoft Teams.

Ilpy wm3yyeHUM JOUCHMIUIMHBI MOTYT TPHMEHATCS HEKOTOpbIE AacleKThl MOJAEIH
«TepeBEPHYTOr0 OOyUEHUS» B PEKUME JUCKYCCHOHHO-OPUEHTHPOBAHHOTO MEPEBEPHYTOrO
KJacca WM BUPTYaJbHOIO IEpPEeBEPHYTOro Kiacca: JUCTAHIMOHHBIE O0Opa30BaTelIbHBIE
TEXHOJIOTUH (AJIEKTpOHHOE oOyueHHe) B (opMe CMEIIaHHOTO OOYy4YeHMs, OCHOBAHHOTO Ha
COYETaHUU OYHOro OOyueHHs] M OOy4EeHHs KOMIBIOTEPHBIMH CpEACTBAMH, BKIHOYAIOLUIMMU
HEKOTOpBIE aCIEeKThl B (hopMaTe AUCTAHIMOHHOrO oOy4yeHus B cooTrBercTBuU ¢ ®I'OC BO. B
YCIOBHSIX Pa3BUTHs JIEKTPOHHONW MH(DOPMAIMOHHO-00Pa30BaTEIbHONW Cpefibl By3a B KauecTBE
ynpaBieHusi o0yueHHeM BblOpaHa miardopma, OJHAKO, COBMECTHO C HEH A CO3MaHHs |
MyOJIMKAITMU KOHTEHTAa W y4YeOHBIX OOBEKTOB HCIIOIB3YIOTCS: CIIy)KO0a BHUIEO TPAHCISAIUUA U



UHCTPYMEHT ISl KOMMYHUKALUU U OOpaTHOM CBSI3U.

4. OueHoYHbIe CPeACTBA AJ TeKyILIero KOHTPOJIS yCIeBaeMOCTH U NMPOMEKYTOYHOMH
aTTecTallnu

OneHouyHbIE CpeACTBa IpEIHAa3HAYEHBbl JJIi KOHTPOJS M OLIEHKM 00pa30BaTENIbHBIX
JOCTIKEHUM 00yyaromuxcs, OCBOMBIIMX Mporpammy y4yeOHoW aucuumiaunsl «Lludpoas
JIEKTPOHUKAY.

OneHouHbIE CPEACTBA BKIKOYAET KOHTPOJIbHBIE MaTepHalibl JIsl IPOBEACHUS TEKYLIero
KOHTPOJIA B (hopMe TECTOBBIX 3aJaHUN M 3a7ay; NMPOMEKYTOYHOW aTTecTanMu B (opme

MPAKTUICCKUX SaHaHHﬁ, BOIIPOCOB U 3aaa4 JJId IMMOATOTOBKH K 3aqéTy.

CTpyKTypa OLIeHOYHBIX CPEACTB AJIsl TeKYylIeil U MPOMEKYTOYHOM aTTeCTANNU

KO,H 1 HAMMCHOBAHUEC

HaumenoBaHue o1ieHOYHOIO CpCACTBa

BBINOJIHATE PabOTHI TI0
MOHTaXYy, IPOBOJUTH
HAaCTPOHKY, PETyIUPOBKY
U HCTIbITaHHE
TEJICKOMMYHHKALHOHHOTO
00opyoBaHUs

COCTaB U OCHOBHBIC
XapaKTePUCTUKH
000pyTOBaHUS CBSI3H.

Tect Ne2

Ne PesynbraTel 00yueHus
HWHIMKaTOpa . [TpomexyTouHast
n/n (B cooTBeTCTBUH C 1. 1.4) Texyuuii KOHTPOIb
(B cooTBercTBUM C 11. 1.4) aTTecTalus
T1K-3: Crocobern 3HaTh NpUHIHAIE padoTe, | KoHTpombHas No2. [IpakTuueckue

3a4YCTHBIC 3a1aHUsA.

3HATh KOHCTPYKTUBHBIC
0COOEHHOCTH,
MPHUHIUITHATBHBIC,
MOHTaKHEIE
(DYHKIIMOHAJIBHBIE CXEMBI
MOHTHPYEMOTO
000pyTOBaHUSI.

KontponpHas Nel .

Tect Nel, Tect Ne2,
JlaGopatopablie paboThI 1-
7

[IpakTuueckue
3a4YETHBIC 3aJaHUsL.

3HaTh NpaBuiia U
MHCTPYKIIMH I10
HNaclopTU3aLUU
000pyIoBaHUSI.

Tect No2
JlaboparopHsie paboThl 4-
7

IIpaxTuyeckue
3a4ETHBIE 3aJaHHUs.

YMeTb BBITOIHATE paboThI
110 MOHTaXXy 3JIEMEHTOB
annapaTypbl CBSI3U.

JlabopaTopubie paboTsr 1-
7

[IpakTuueckue
3a4eTHbIC 3a1aHMS.

‘VMeTh HoJIb30BaThCs
MIPUCTIOCOOTEHUSAMU IS
obecrneueHus: 6€301aCHOTO
BBITIOJTHEHUS padoT.

JlabopaTopubie paboTH 1-
7

[IpakTuueckue
3a4ETHBIC 3aJaHUsL.

Biagers npakTUueCKUMH
HaBbIKaMH
OKCIICPUMECHTAJIbHBIX
UCCIIEIOBaHUN U
HUHCTPYMEHTAJIbHBIX
U3MEPEHUl U1 MPOBEPKH,
MOUCKA IPUYHH MOIOMKHU
U OTJIAJKU KOMIOHEHTOB
YCTPOMCTB CBSI3U

JlaGopatopablie paboThI 1-
7

[IpakTuueckue
3a4eTHBIE 3a/IaHuS.

Biagets criocoOHOCTBIO
OOBSICHATH (hU3UIECKOE
Ha3HAa4YEeHHUE DIIEMEHTOB U
BIIMSIHUE MX MapaMeTpoB
Ha DJIEKTPUYECKHE
MapameTpshl, 4aCTOTHHIE
cBOMCTBa U POBBIX
MOJIyJIell CXeM CHCTEM
CBSI3H.

JlabopaTopubie paboTsI 1-
7. Tect Nel, Tect Ne2

[IpakTuueckue
3a4YETHBIC 3aJaHUsL.




[TK-4: Cnoco6en
OCYIIECTBIISTH
MOHHUTOPUHT COCTOSIHUS
000pyI0BaHUS, YIET
OTKa30B 000PYIOBaHUS,
MIPOBOMTH [LITAHOBO-
MpOo(UITaKTHIECKUE H
PEMOHTHO-
BOCCTaHOBUTEIIbHbIC
paboThI Ha
TCJICKOMMYHHUKAIUOHHOM
000py1I0BaHUHU

3HaTh CTaHAAPTHI U
MPOTOKOJIBI
HH(POPMALHOHHBIX
CHUI'HAJIOB, HA3HAYCHUA
uHTepdeiicos.

Tect Ne2

[IpakTuueckue
3a4eTHBIC 3aJaHMUS.

3HaTh [eHCTBYIOIINE
OTpacieBble HOPMaTHBBI

YMers BbIOUpATh U
UCIIONIb30BaTh
COOTBETCTBYIOILEE
TECTOBOE U
U3MEPUTENNBEHOE
obopymoBaHue.

JlabopaTopHbie paboThI 1-
7

IIpakTuueckue
3a4ETHBIC 3aJaHUs.

YMeTh HCITOJIB30BaTh
MIPOrpaMMHOE
obecrneuenue
000py/I0BaHUsI IPU €TI0
HAaCTpOMKe

JlaGopatopablie paboThI 1-
7

[IpakTuueckue
3a4eTHBIC 3aJaHMUS.

YMeTh aHaIU3UPOBaTh
MIOJIyYeHHBIE PE3yJIbTaThI.

JlabopaTopHbie paboThr 1-
7

IIpakTuueckue
3a4ETHBIC 3aJJaHUsl.

VYmMmets [Tons30BaThCst
MPUCIIOCOOTCHUSAMHE IS
obecrneueHus: 6€301aCHOIO
BBITIOJTHEHHSI PadoT.

Jlaboparopusie paboTs 1-
7

IIpaxTuyeckue
3a4ETHBIE 3aJaHHUs.

Bnanets HaBbIKAMU
OTIpeNIeICHNUS IPUYNH HE
paboTociocoOHOCTH
000pyIOBaHNUS, CPENICTB U
CHCTEM CBSI3H.

JlabopaTopubie paboTsr 1-
7

[IpakTuueckue
3a4eTHbIC 3aJaHMS.

Brnanets HaBbikamu | JlaGoparopubie pabotel 1- | IIpakTuueckue
paboTBl € KOHTPOJBHO- | 7 3a4YETHBIE 3aJJaHUsL.
U3MEPUTEIILHOMN

anmnaparypoi.

Bnazners HaBBIKOM Jlabopartopusie padotsr 1- | IIpakTnueckue
OCYILECTBJIATh 7 3a4ETHBIE 3aJaHHUS.

BU3YyaJIbHYIO IIPOBEPKY
TEXHUYECKOTO COCTOSHUS
MUPPOBBIX CXEM
TENIEKOMMYHHKAIIUOHHOTO
000py10oBaHUSI.

Tunosble KOHTPOJIbHbIE 32IaHUS MJIN HHbIE MaTepHaJibl, HE0OX0AUMBIe /ISl OLIEHKHU
3HAHUI, YMeHHUI, HABBIKOB M (MJIH) ONBITA 1eATEeJbHOCTH, XapaKTePU3YIOIIUX 3TalNbI
(opmMupoBaHusA KOMIIETEHINH B IIpoLiecce 0CBOCHHS 00pa30BaTeIbLHON MPOrpPaMMBbl

Ilpumepnuwlii nepeuens 6onpocos u 3a0anuil

IIpumep 3agaHuil KOHTPOJIbHOI padoThl Nel
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IIpuMepbl THIHYHBIX 32/IaHUI U3 TECTOB IJIA TeKyuleld arrectanun Nel

Kaxneiii tect coctout w3 20 BOMpOCOB, BBITIONHsETCS B cpene Moodle, Bpems Ha
BbINoJHeHHEe 15 MuHyT. CHcTeMa OIEHOK BHITIOTHEHHS KOHTPOJIBHOT'O TECTUPOBAHUS: «OTIHYHOY
— KOJINYECTBO NMpaBWIBHBIX 0TBETOB OT 90% no 100%; «XOpoII0o» — KOJIUYECTBO MPaBHIBHBIX
oTBeTOB 0T 75% 10 90%; «yOBIETBOPUTEIHLHO» — KOJUYECTBO MPABHIIBHBIX OTBETOB OT 60% 10
75%.

1. Bam nHeo6xoaumo BeiOpats AL ¢ wacToroit BeIOOpku nopsinka 3000 Mera ceMIuIoB B
cexkynay. Kakoit tTun ALIIT Ber Oyaurte uckats?

Wurerpupyrommii AL

Curma-nensra AL

AIIT nocnenoBaTeIbHOTO NPUOINKEHUS
[Tapamnensusiid AL

2. Bam Heo6xonumo BeiOpaTh ALIIT ¢ moBbIIEHHOM TOMEX0YCTONUYUBOCTHIO, BBICOKOM
JTUHAMHUYECKON TIPOU3BOANTEIHLHOCTRIO, M PA0OTAOIIET0 ¢ U3MEHSIEMOM YaCcTOTOM
muckperuzauu ot 30 k' go 500 kI, npegHa3HaueHHOM 1 pabOTHI € IIYMOIO00HBIMU
curnanamu. Kaxoii tun AT Betr Oyaute nckats?

Wurerpupyromuit AT

Curma-aensta AT

ALII nocrnenoBaTebHOTO MPUOIMKEHUS
[Tapannensubiii ALTT

3. K xakoii noruke oTHOCUTCS yTBep:kaeHue, cornacHo ['OCT: ornueckomy HyJI0
COOTBETCTBYET BBICOKHI YPOBEHb HANPSKEHUS, & JJOTUYECKON €IUMHULIC — HU3KHI YPOBEHB?

OTpHIIATEIIbHAS JIOTHKA
IIOJIOKUTCIIbHAA JIOTUKaA
oOpaTHas JoruKa

4. Kak Ha cxeme 0003HauaeTCsl HHBEPCHUs CUTHasA?

nepeYepKHYTHIM pOMOOM
KpPY>KOYKOM Ha MECTE BX0/1a WJIM BbIXOJa
HaJl HA3BaHMEM CUTHaJa CTaBUTCS yepTa

5. Kakoe ¢ynkunonansHoe Ha3HaueHue Mukpocxemsl KP155JIA37?

2-pa3psAHbIi 4-KaHaIbHBINA MYJIBTUILUIEKCOP C MHBEPCUEN
yeThipe jorudeckux ementa 2U-HE ¢ OK

TpH Jlornueckux 3nementa 31-HE

nBa RS-tpurrepa

6. Kakomy koprycy MUKpOCXEMbI COOTBETCTBYET HazBanue DIP?

MJIaCTMAaCCOBBIN KOopyC C ABYXPAAHBIM IIJIOCKOCTHBIM PACIIOJIOKCHUCM
KepaMI/I‘ICCKHﬁ KOpmmyC € ABYXPAAHBIM IIJIOCKOCTHBIM PACITOJIOKCHUEM BbIBOJAOB
MJIaCTMAaCCOBBIN KOopnyC C ABYXPAAHBIM BEPTUKAJIBHBIM PACIIOJIOKECHUEM BbIBOIOB
KepaMI/I‘ICCKHﬁ KOpmyC C ABYXpSAAHBIM BEPTUKAJIBbHBIM PACIIOJIOKCHUCM BBIBOJIOB

7. HaumHas ¢ Kakoro BbIBOJIa OTCUUTHIBAIOTCSI HOMEPA BBIBOJIOB KOPITYCOB?

C BbIBOJIa, IOMCYCHHOT'O KJIIFOYOM



C BBIBO/IA B JIEBOM BEPXHEM YTy
C BBIBOJIa B IIPABOM HMIKHEM YTIIy

8. Uro nenaer curaan HadaiabHOTO cOpoca?

YCTaHaBJIMNBACT IPOU3BOJIbHBIC 3HAUYCHUS BBIXOAHBIX CUTHAJIOB

IMPUBOAUT B H€O6XOILI/IMO€ COCTOSAHHMEC BbIXOJHBIC CUTHAJIBI CJIOKHBIX MUKPOCXEM ITPU
BKIIFOUCHHH ITUTaHUA

OTKIIIOYAaCT BHYTPCHHIOIO MMAaMATH CJIOKHBIX MUKPOCXEM

9. Uto 00beIMHSIET KOMOMHAIIMOHHBIE MUKPOCXEMBI C IOTUYECKUMH 3JIEMEHTAMU?

HE UMEIOT BHYTPEHHEH MaMsITH
YIPaBIIAIOTCS YPOBHAMHU BXOJHBIX CUTHAIOB
y KaXKJ0T0 BX0JIa — CBOsI 0co0ast PyHKIus

10. KakoBa ¢ynkus gemmudpartopa?

npeodpaszyeT HOMEp BXOJHOI'O CUTHAja B BBIXOJHOW JBOMYHBIN KO
npeoOpaszyeT BXOAHON JBOUYHBINA KOJ B HOMEP BBIXOJHOTO CUTHAJIA
npeoOpa3yeT BXOIHOM ABOMYHBIN KO B BEIXOHOM JIBOUYHBIN KO/

11. Kak ocymectBisieTcst aemmdpupoBaHre Koja ¢ OOJIBITNM YHCIIOM Pa3psaoB?

00BEIMHAIOTCST HECKOJILKO MUKPOCXEM Aemn(paTopoB

MITaJIIINE pa3psabl KOJa MOIalTCsS Ha OCHOBHOM nermdpaTtop

Ha 00bEIMHEHHBIE BXOJIBI JIOMTOIHUTEIBHBIX ACITH(PPATOPOB MOJAIOTCS MIIA IIIAE Pa3psiIbl
BXOJTHOTO KOJIa

12. CKOJBKO BBIXOJIOB UMEET CyMMaTop?

Ha eIMHUILY OOJIbIIIE KOTUYECTBA PA3PsIOB BXOIHBIX KOJIOB
TPH BBIXOJIa PE3yIbTUPYIOIINUX CUTHAJIOB
YHUCJIO BBIXOJIOB PABHO KOJIMUECTBY Pa3psi0B BXOJHBIX KOJIOB

13. K xakomMy TUILy OTHOCUTCS IaMsITh TPUTTEPOB?

[epenporpaMMupyemMast HoCTOSTHHAs
MOCTOSIHHAS
onepaTuBHas

14. KakoBo ycTpoiicTBO MUKpOocxembl TM2?

B OJTHOM Kopityce ueTbipe RS-Tpurrepa
B OZHOM Kopryce asa JK-tpurrepa
B OJTHOM Kopiyce iBa D-Tpurrepa

15. Kak 0003HauatoTCst pErucTphl B OTEUECTBEHHBIX CEPUAX MUKPOCXEM?

TP

np
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16. B perucrpax kakoro Tumna BbIX0J KaXA0Tr0 IPEIbIIYIIEro TPUIrepa COETUHEH ¢ BXo10M D
CJIEIyIOIIEro Tpurrepa’?

B ITapaJUICJIBbHBIX PETUCTPAX
B CABUTOBBIX PErUCTpaAX
BO BCCX PETUCTpax

17. Kaxoii pa3psia cuetynka OyaeT Miaaamnum?

MEPEKITIOYAOIIMICS Yale Jpyrux
MEPEKITIOYAOIINNICS pexe APYrux
HUKOT/Ia HE MEePEKIF0YAr0IIUICS

18. B xakom nuanazoHe Oyaer cuutaTh 4-pa3psiiHbIi TBOMYHO-IECATUYHBIN CUETUUK B PEKUME
psIMOTO cyeTa?

or0 mo 15
or 01109
ot 0 1o 99

19. Kakum o0pa3zom nepeKIoyaroTes pa3psibl aCHHXPOHHOTO cUeTYnKa?

OoCJICA0BATCIBHO
napaJuijieJIbHO

BCE pa3ps/ibl OJHOTO CUETUMKA MEPEKII0YAIOTC OJHOBPEMEHHO, HO MPU KACKAUPOBAHUHI
KK/ CICTYIOIINI CYETYUK MEPEKITIOYACTCS € 3aA€PKKONM OTHOCUTEIBHO MPEABIIYILIETO
CYEeTUMKA

20. Cxomnbko 4-pa3psinubix cuetunkoB ME7 morpebyercs uis mojicuera KOJMUecTBa MPHUILIEAIINX
BXOJIHBIX UMITYJIbCOB, €CJIM OHO He Ooubie 355357

— O 00 1IN DN W~

IIpuMepbl THIHYHOTO 32/1aHUSA TeCTa JAJIs TeKyleil arrecrannu Ne2

Kasxplii TecT cocTOUT U3 6 BOITPOCOB, BEITIOIMHSAETCS B cpenie Moodle, Bpems Ha BBITTOJIHEHHE
12 munyT. CHcTemMa OLICHOK BBIIOJHEHHUS KOHTPOJBHOTO TECTUPOBAHUS: «OTIUYHO» —
KOJINYECTBO NMpaBWIBHBIX O0TBETOB OT 90% no 100%; «Xopomo» — KOIMYECTBO IPABUIIBHBIX

oTBeTOB OT 75% 10 90%; «yIOBIETBOPUTEIHLHO» — KOJUYECTBO MPABUIIBHBIX OTBETOB OT 60% 10
75%.

3aganue 1. Ilo UART unrtepdeiicy 8-Mu pa3psgHOro MUKpPOKOHTposuiepa cemeirictBa AVR
nepenan curaan oanobaitHoro koga (ASCII kox cumBona). M3BecTHO, uTO Mepeaada BeagTcs ¢
napamerpamu 19200/8-N-1. Bpemennas quarpamma 3TOro CUrHasIa, mojiydeHHas ocIpniorpagom



npeJcTaBieHa Ha pucyHke. Omnpenenure KoJ MepelaHHOro cumBosia. OTBET 3alMIIUTE B

JECATUYHOM MO3UIIMOHHON CUCTEME UCYHCIIEHUs (apaOCKuMu uQpamu).
8 T T T T T

6|.|Il.|ll.|l|.ll|1l|.~ll._1_} ] Mol

"
ot e ke e e e e e Bk e B s B e i e e s e | b s B Bk |

ada gl b

N ]
b ] ol B B e e e B |

ITHENT
-

N

ab .

)

ST 0 210”

8| T T T

00 adadadaddadadsbha b dd il al b Iagd b dadiald phaddad . gl kgl
b b B 2 B e Al B B B B by B e sy s Rl | oy bnan e i B B e Rl Bl | b il b b e e s sl b s e o b |

af .

2k 4

4

— 2107 0 2x107*

4

4x10” 6x10”

3ananue 2. C UK-nynbra ympaBieHHss HEKOTOPOH (UPMBI B COOTBETCTBHH C TPYIIION
crannaptoB IrDA wucnonb3yercs nporokos NEC. Curnan npunumaemsii TSOP4838 npu
HAXaTUW Ha OIpPEACIEHHYIO KHOIIKY IMyJbTa IPEICTaBICH B BUJE BPEMEHHOW JHarpammsl,
noiay4yeHHoit ocuwmwiorpagom. Ilo ocummnorpamme BHAHO, YTO (UPMa  HCIOIB3YET
OJTHOOANTOBYIO HE PACIIMPECHHYIO ajpecamnuio (MpuyéM MyCcTyio T.e. HyJeByr). Ompemenure
nepeaBaeMblil KOJ HaxuMaeMoW KHOMKW. OTBET 3aluIIUTe B JECITUYHOW IMO3UIIMOHHOU
CcHUCTEMe UCUYHUCIICHUS (apaOCcKuMu udpamn).
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Bol ucnonsiyere mectHaanatu paspsianbiil TaiiMep cuétunk (TCNT1) 8-mu pazpsaHoro
AVR mukpoxontpoiepa (Hanpumep Attiny2313, ATmega8, ATmegal6, ATmegal68) u
BKJIFOUUJIU TIpEphIBaHME 10 TepenonHennto. Kakoe 3naueHuss He00X0UMO BBHICTABUTH B
peructp TCNTI1 mst BeI30Ba (QYHKITMK MPEPHIBAHUS IO MEPEMIOTHEHUIO Yepe3 MOJIOBUHY
CEKYH/Ibl, €CJIi TaKTUPOBAHME MHUKPOKOHTPOJUIEpA BEIETCA OT BHEUIHErO KBapLEBOTO
pesonaropa 8MIn, mpu »stoM ¢Prro3 O6ur CKDIVE He 3amporpammupoBaH, a
TCCR1B=0x04 (Timer/Counter) BeicTaBieH Ha clkyo/256 (From prescaler). OtBer

3aMUIIUTE B ACCATUYHOMN MO3UIIMOHHON CUCTEME UCUNCTIeHUs (apaOCKUMH [TUdpaMu).



Bonpocs! u 3axanus no J1adopaTopHBIM padoTam VI TeKyLel aTTecTAlMN YKa3aHbl
oo  pazzenaMm B Meroauuke:  MukpompoleccopHas ~— T€XHMKa B ONTHYECKHUX
TEJIEKOMMYHHUKAIIMOHHBIX CHCTeMax: JabopaTtopHblii mpaktukym. / Ilmotmmma M.IL., A.C.
JleBuenko, H.A. fIkoBenko, B.A. Hukutun/ Kpacnonap. Ky6anckuii roc. yu-t, 2014. 112c. ISBN
978-5-8209-1015-9  (moctymeH B 3JeKTpoHHOM BHae B cpeae Moodle Kyol'yY
http://moodle.kubsu.ru/enrol/index.php?id=15).

3aquH0-3K3aMeHaHHOHHBIe MaTepUuaJibl 1JIsd HpOMe)KyTO'lHOi;I aTTeCTallumn (3aqu)

IIpuMepbl NpakTHYECKHUX 3a4ETHBIX 3a1aHUI /151 IPOMEKYTOYHOM aTTecTAUMU B 6-M
ceMecTpe (3a4eT B IPeANOUYTUTEIbHOI Gopme)

Jlnis BeInonHeHus ucnoib3yercss AVR MUKPOKOHTpOIIEP C KOTOPBIM pa300pauch pU U3y4eHUN
2-ii yactu naboparopHbeix pador. XKW cumBonbHBIN nuciiedl (KOTOpBIM MOAKIIOYAETE K
koHTposiepy). Ilonxmouaemplii mo UART TepMuHanbHbI BBOX M BBIBOJ K KOHTPOJUIEPY
(HampuMmep, kak B nabopatopHoit padore nmo ASCII). Ha komnbrotep TpebyeTcs nporpamma ajis
HANMCaHUS KOJa U €ro KOMIIISIUK 10/ BBIOPAaHHBIA KOHTPOJUIED MM MPOTpaMMa SMYJISIHH
paboThI AeBaiica ¢ yKa3aHHOUM 0OBSI3KOM.

3aganue 1. Ha J)KKU otoOpaskaercs onun cuMBod. [Ipu BBOJIE B KOHCONIN «A» CUMBOJ CMEIIAETCS
Ha OJTHO IOJIO’KEHUE BJIEBO, a BBoJE «D» - B mpaBo. CuMBoOJI pacnonaraercsi B KpaiiHEM JIEBOM
BUJMMOM IIOJIOKEHUH, TO NMPH HAKATUH «A» - CUMBOJ OCTaércs Ha MecTe. AHaJOIMYHO U B
KpaiiHeM JIEBOM BUIMMOM IOJIO’KEHUU CUMBOJ MpHU BBojE «D» - ocTaércst Ha MecTe.

3ananme 2. [Ipu BBoJE B KOHCOIM «A»/«D» (HakxaTMM Ha KHONKY KJIaBUAaTypbl A wiu D) —
MmeHsieTcs BbiBoauMoe uucio Ha JKKU B npouenrtax ot 0 go 100%, mar BeiBoaa 1%. Ilpu atom
«A» — yMeHbILIAeT 3HaueHWe Ha enuHuLy, a «D» — yBenuuuBaer. Ilpu 3ToM MeHblIe Hys
CIIyCTUTBCS HEJb3s, Tak ke Kak U 100 % - 3To MakcuMaabHOE 3HaUCHHE.

3ananme 3. IIpencrasbre, uTo y Bac ecth cBoero pona skBanaiizep ¢ AByMs napameTrpamu: Bass
u Volume. B xoHCOMM BBOZIOM cuMBoIa « V» i «B» (Hakumast Ha kiiaBuatype) Bol BiOHpaere,
Kakoil mapametp Oyzaer otoOpaxarbcs Ha BepxHel cTpouke KKU. Ilpu 3Tom kHOMKamu «A» u
«D» Bbl MeHseTe KOJIMYECTBO 3alOJHEHHBIX KBaJpaTHKOB (ypOBEHb MapaMeTpa) B HIDKHEH
iTi)Oqu JKKU — HaunHas cieBa He 3aBUCUMO s KaKI0ro U3 napamerpoB Bass u Volume.

1]

]

[Tpu nepexroueHnn Mex 1y Bass u Volume — BeICTaBIICHHBIN YPOBEHB JOJIKEH COXPAHATHCS, T.€.
YCTaHABIIMBATLCS B TIOJOKEHUE, KOTOpOe OBLIO HACTPOCHO ISl ATOTO MapameTpa, Mepen
NEePEeKIIIOUEHNEM Ha JIPYroi mapamerp.

3aganue 4. C HexoTopoil ckopocTthto y Bac nHa XKW skpane B NpoHU3BOJBHOM HOPSIKE
HE3aBHCHUMO JPYT OT Apyra (HO HEe O4E€Hb ObICTPO) MEHSETCS B TPEX COCEIHUX KIIETKAX Yucia OT
HyJ1s1 10 AeBATh). [Ipy Ha)KaTHUM BBOJIE B KOHCOJIU «S» U3MEHEHUE TYT K€ OCTaHaBiIuBaeTcs. Eciu
BO BCeX TPEX suerkax (KJIETKaxX) OJJMHAKOBBIC Uncia — TO B HkHeH cTtpouke JKKU orobpaxkaer
cioBo Bingo! Bo Bcex ocranmbpHbIX ciydasx numeT Looser! (Bpoae, Kak UrpajbHBI aBTOMAT
TTOJTYIHIICST ).

3anaunme 5. Ilpu BBegenuu B konconu 0,1,2,3,4,5,6,7 — na )KKUW nosiBnsiercst (mpu mOBTOPHOM
Ha)XKaTUU — UCYE3aeT) CUMBOJI Ha COOTBETCTBYIOIIECH MO3UIIUN BEPXHEH CTPOKH.

3apanme 6. Uepe3 TepmuHan BBOAUTHCS 4uciio oT 0 0 255 (B 1eCATUUHON CUCTEME CUUCIICHHUS),
KOTOpOE P HaKaTHH Ha KinaBuiry «Enter» otroOpakaercs B Bepxueit crpoke KKU. IIpu stom B
HIDKHEH CTpOKE OTOOpakaeTcs 3TO KE YUCIO HO B IIECTHAIIATCPUYHON CHCTEME CUUCIICHUS.
(manpumep BBenm 254, a Ha XKKU — O0XFE)

3apanme 7. Uepe3 TepmuHan BBOAUTHCS 4uciio oT 0 10 255 (B 1eCATUUHON CUCTEME CUUCIICHHUS),
KOTOpOE P HaKaTHH Ha KinaBuiry «Enter» otroOpakaercs B Bepxueit crpoke KKU. [Tpu sTom B



HIDKHEH CTpOKe OTOOpa)kaeTcsi ATO K€ YUCIO HO B JBOWYHOH CHCTEME CHCTEME CUUCIICHHUS.
(manpumep BBenu 11, a na XKKU — 00001011)

3aganue 8. Uepes repmunan BBoauTbes uucio ot 0 1o 100 (B gecsITMUHON cucTEME CUNCIEHHUS),
KOTOpOE MpH Ha)KaTUM Ha knaBuiry «Enter» otoOpaxkaercs B BepxHeit crpoke JKKU. Ilpu aTom B
HIKHEH CTPOKE OTOOpaXkaeTcsi 3TO YK€ YUCIIO HO PUMCKHM 0003HauYeHHEM. (Harpumep BBenu 16,
a Ha 2)KKU — XVI)

3aganue 9. Uepe3 tepmuHan BBoauThes uncio or 0b0000000 mo Obl11111111 (B mBowgHOMU
CHUCTEME CUHMCJICHHS), KOTOpOe MpH HakaTuu Ha kiaBuiry «Enter» oToOpaxkaeTcss B BepXHel
crpoke JKKH B miecTHaqaTepuyHON CHCTEME CUNCIICHUS.

3aganue 10. Yepe3 Tepmunan BBoaAUTHCSA urciio oT 0 10 30 (B AECSITUYHOM CUCTEME CUUCIICHHUS ),
KOTOpOE IpH HaXkaTUH Ha KiaBuily «Enter» orobpaxaercs Ha )KKU B TekcToBOM BHJE.

0  zero, oh, nil 10 ten 20 twenty

1 one 11 eleven 21 twenty-one

2 two 12 twelve 22  twenty-two

3 three 13 thirteen 23 twenty-three
B four 14 fourteen 24  twenty-four

5 five 15 fifteen 25  twenty-five

6 six 16 sixteen 26 twenty-six

7 seven 17 seventeen 27  twenty-seven
8 eight 18  eighteen 28  twenty-eight
9 nine 19  nineteen 29  twenty-nine

3apnanmne 11. Yepe3 tepMuHanm BBOAWTHCS OyKBa WJIM CHUMBOJ C KJIABUATYpPhl, KOTOPBIM NpH
Haxkatun Ha «Enter» oroOpaxaercs B BepxHel crpoke JKKU. Ilpu 3ToM B HMXKHEH CTpoke
otobpaxaercs ero ASCII kon. (BykBel — anrnmiickue. CUMBOJIBI U TTUGPHI U3 BEPXHETO psizia
KJIaBUATYPBI).

3apanmne 12. Yepe3 tepmunan BBoauThes yucio or 0b0000000 mo Ob11111111 (B aBowuHOM
CHUCTEME CUHWCJICHHS), KOTOpOE MpH HaKkaTuu Ha KiaBuiry «Enter» oToOpakaeTcss B BepXHEU
ctpoke KK B gecATUUHON CHCTEME CUUCIICHHUS.

3aganue 13. Yepes tepmunan BBoauthes yucio oT 0x00 mo OxFF (B mectHagnaTepudHON
CHUCTEME CUHMCJIEHHs), KOTOpOe MpH HakaTuu Ha kjiaBuily «Enter» oToOpaxkaeTcss B BepXHel
ctpoke JKKU B necaTuuHOM CUCTEME CUHCIICHHUS.

BOl'[pOCLI N MPAKTHYECCKHE 3aJaHUl BBIHOCUMbBIEC HA 3a‘léT, B ¢J1y4dae, €CJIF MPOBEICHUE
3a4éTa no MNPAKTHIECCKUM 3aJaHUAM HE NMPEACTABIACTCH BO3ZMOKHBIM:

OCHOBHBIE TEXHUYECKUE XAPAKTEPUCTUKU ITUDPOBBIX MUKPOCXEM.

2. Pa3HOBUAHOCTh BHYTPEHHEH CXEMOTEXHUKH JoTHYecKnX HHTEerpanbHbIX cxeM (TTJI, DCII,
KMOII, ATJI, TTJIII, MOII, 11JT)

3. TIpeobpa3zoBarenu KOJOB U yPOBHEH.

4. CYEeTYHKU U OCIIUTEIN YaCTOTEL.

5. IludpoBeie cxemMbl BBIOOPKHM W CBSI3M  (CTaHAAPTHbIE KOMOWHAIIMOHHBIE CXEMBI:
MYJIBTHITIEKCOPBI, IEMYJIBTUIUIEKCOPHI, ACIH(PPATOPHI, KOMIAPATOPHI)

6. Peructpsl 1 3alIOMUHAIOLIUE YCTPONCTBA.

7. Uudpoananorooe nmpeodpa3oBaHue U Mpeodpa3OBaATEINH.

8. Amnanoropo nudpoBoe npeodpazoBaHue U MpeoOpa3oBaTEIu.

9. CumBonbabie KK nucrmen: nmpuHIHIT paboTHI, TOIKIIOUYEHUE, HHTEp(Ec, NHUIHATH3AINS,

IIUTaHUC.



10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

dopMHpOBaTEIM HMMITYJIbCOB M TEHEPAaTOphl Ha NH(POBBIX JIOTUYECKHX DJIEMEHTaX C

ucnoiibzoBanmeM RC 1iemoyex.

. OCHOBHBIE CTpPYKTYypHble OJIOKM &-MH pa3psIHbIX MHUKpOKOHTpoiuiepoB AVR u mux

(YHKIIMOHAJIbHOE Ha3HAYECHHUE.

CucremMa mnMTaHus MHUKPOKOHTposuiepoB. CucTeMa TAaKTUPOBAaHUS M CUHXPOHM3AIMH
MUKPOKOHTPOJUIEPOB, BUJIbl, IPEUMYIIIECTBA U HEAOCTATKH.

PaGora ¢ mopTamu BBOJIa — BBIBOAA 8-MHU pa3psAHBIX MUKPOKOHTpOIepoB AVR.
[IpeppiBaHMsT MHMKPOKOHTPOJUIEPA W A 4Y€ro MNPUMEHSIOTCS. OCHOBHBIE HCTOYHUKH
npepbiBaHuii. OuepeaHOCTh 00paOOTKM MpEephIBaHUN TpPH BO3HUKHOBEHHHM HECKOJIBKHX
IIPEPBIBAHUN OJHOBPEMEHHO.

OyHKUMOHAIBHOE Ha3HAYeHHWE TalMepOoB/CYETYMKOB MHUKPOKOHTposuiepa. CrnocoObl
U3MEHEHHUS 4aCTOThl IEPENOTHEHNS TalMep/CUETUUKOB.

OcHOBHBIC YacTH CTPYKTypbl Moayisi ipueMo-tiepenaryrka UART u ux ¢yHKIHOHATBHBIE
Ha3zHaueHus. Dopmar Kajapa U aIroOpuTM IpH MpHEeMe/TIepesadr JaHHBIX MO MHTepdeiicy
UART.

®uU3NYeCKUi, KaHAJIbHBIA M CETEBOM YPOBHHM B3aMMOJCHCTBHS OTKPBITHIX cuctem OSI.
®dopwmart ¢ppeitma u makera. CTpyKTypy JaHHBIX 3aIIPOCOB U 0TBETOB IipoTokoia ARP u ICMP.
IP agpecanus.

[lpennasnauenne mukpokoHtposiepa ENC28J60. Unutepdeiic conpsikeHus. AIToputM
ympasieHus MUkpokoHTpoiiepoM ENC28J60. Ilepemnaua nanuabix ot ENC28J60 mo ethernet-
uHTEpdeEiicy.

[Tpotokon UDP. Ctpykrypa UDP-geiitarpammsl u npegHazHaueHue noseil. Kakoit ¢popmar
UMEIOT JJaHHBIE, TIOJTy9aeMble MUKPOKOHTposuiepoM oT ethernet-unma ENC28J60 mpu npuéme
naHHbIX 10 npotokosry UDP? Otnnune npotokona UDP ot TCP npotokona, npeumyiiecTsa
Y HEJIOCTATKH.

[Tpotokon TCP. Crpykrypa neiirarpammbl TCP n npennaznadyenue noseit. Kakum o6pazom
MIPOUCXOANT HACHTH(PUKAIMS TpoleccoB npu ucmnoiab3oBanuu TCP mportokoma? Otnmmuune
nporokoia TCP or UDP mporokona, nmpeumyiiecTBa U Heaoctatku. Kakoi hopmaTt umeror
JaHHbIE, TOJIydaeMble MUKpPOKOHTpoiuiepoM oT  ethernet-umma ENC28J60 npu mnpuéme

JaHHbIX 10 nipoTokoixy TCP?

3aoaua Nel
ITo UART wunTepdeiicy nepuoanyecku NpuHUMAETCS CUTHANI oHOOalTHOTO Kofa 0x4b.

3apucyiiTe BPEMEHHYIO JuarpaMMy IPUHMMAE€MOIO CHUTHala, €clu Iieperaya BeIETCS ¢

napamerpamu 9600/8-N-1.

3aoaua Ne2

C UK-mynpTa ynpaBiieHHs HEKOTOPOH (PUPMBI B COOTBETCTBHUU C TPYNION CTaHIAPTOB

IrDA curnan npunumaercs TSOP4836. 3apucosats Buj curnana ¢ Beixoga TSOP, ecnu ¢ mynbra

nepeﬂaéTc;I 3HAYCHHUC NTAaHHBIX PAaBHOC 57 COOTBCTCTBYIOIICC HAKATHUIO OJIHOM KHOIIKH, a (I)I/IpMa

HCITOJIB3YET OJHOOAMTOBYIO HE PACHIMPEHHYIO aJpECalMi0 COOTBETCTBYIOINIYIO 3HadeHUio 230

(3HaUYEHUS yKa3aHbl B IECATUYHON CUCTEME CUUCIICHUS).



3aoaua Ne3
Bor pemnm ucnonb3oBath 24-x OuTHBIN curMma-aensta AL AD7190 nnsa oundpoBku

aHanoroBoro curHaia. CoOcTBeHHbIe IIymbl npeoOpa3zoBanus ALl He NpPEBHIIAIOT BOCHMH
MIaamuX paspsaoB. Ilpy 3ToM IIyMBl HCNOJIB3YEMOIO OMNOPHOIO HCTOYHUKA IHTAHUSA
HOoMuHasIoM Tpu BonbTa coctaBnsaor 30 mukpo BonbT. Onpenenute aGCOMOTHYIO HOIPEIIHOCTh
€IMHUYIHOTO TIpeoOpa3oBaHMs TIPU HU3MEPEHUHU HAIpPsDKEHUsS ¢ KOHTposibHOW Toukm 1,500001
Boubra.

3aoaua Nod

Bo1 ucnonssyere 12-tu paspsansiii ALIl. Pesynbrar onudpoBku aHamoroBoro oTc4éra
Br1 oto6pakaere Ha KK cumBoiapHOM aucruiee. B mpoekrte mis pacuéra ypoBHS H3MEPSEMOTo
HanpspkeHus: Bamm ObuTO yka3zaHO 3HAueHHWE OMOpHOro HampspkeHus 1.8 Bombra. OmHaxo,
MCTOYHUK ONOPHOIO HampspKeHUs BbAAET HampspkeHue 1.87521 Bombra. KakoBo uctuHHOE
3HaYeHHE M3MEPSIEMOT0 HaNpsDKEHUs, €ClIU B pe3ysbTaTe MOJIy4MBILErocs npeoOpa3oBaHUs Ha

KK mucmiee otoOpaxkaercs 3nauenue 0,28796 BonbT.

Kputepun oneHuBanus pe3yibTaToB 00y4eHUsI

Kputepun onieHuBaHus no 3avery:

TecroBbie 3amanus cocrouTr u3 30—40 TeopeTHYECKHX BOIPOCOB MO TEMATHYECKUM
paszienaM pabodell mporpamMmbl yueOHOM AucuuIUIMHBL 4-r0 cemecTpa. B 50% Bcex Bompocos
Ka)XJIOTO TecTa MpeAroiaraeTcsi BeIOOp oHOTO U3 2-4-X BO3MOKHBIX 0TBETOB. B 50% Bompocax
HE00X0IMMO HamMcaTh MPaBUIIbHBIA OTBET CAMOCTOSITEIBHO.

Cucrema OLIEHOK BBINOJIHEHHSI KOHTPOJIBHOIO 3a4E€THOTO TECTUPOBAHUS:

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

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

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

— «HE YJI0OBJIETBOPUTEIBHO» — KOJIMUYECTBO MPAaBUIIbHBIX OTBETOB MeHEE 59%.

«3a4TEeH0» BBICTABISIETCS OOYYArOIMMCS BBINOJIHMBLIEMY  3aU€THOE IPAKTHUYECKOE
3a/laHue U UMEIoLEMyY 110 KOHTpOoJabHBIM TecTaM Nel m Ne2, a Tak ske KOHTposibHbIM Nel u Ne2
OLIEHKU «YJIOBJIETBOPHUTEIBHOY, «XOPOLIO» WIN KOTIMYHO» B JIFOOOM COYETaHUH — JOITY CTUBLINM
HOTPEIIHOCTA B OTBETE HA 3a4€T€ U NP BBHINOJIHEHUU NMPAKTUYECKUX 3aJaHUN BBIHOCHMBIX Ha
3a4eT, HO 00JaJaloUIMM HEOOXOOMMBIMM 3HAHMAMU W YMEHUSAMH s UX YCTPAaHEHUs NpHU
KOPPEKTUPOBKE CO CTOPOHBI NPENOIaBATENS.

«He 3auTeHo» BbIcTaBIsIeTCs OOy4arOIIEMycs HE BBIIOJHUBIIEMY IPAKTHUECKOE
3a4eTHOE 3aJlaHKe, W TMOJNYYUBIIEMY XOTS ObI MO KOHTPOJBHOM WIIM TECTy OIICHKY «HE
YIIOBJIETBOPUTEIBHO» TAaK W HE MCIPABUB €€ NpPU NEPENUCHIBAHMM — T.€. OOHAPYXKHUBILEMY
CYILIECTBEHHBIC MPOOENbl B 3HAHUSAX OCHOBHOTO MPOTPaMMHOI0 Marepuana Mo AUCIHILIMHE,
JIOMYyCTUBIIEMY HPUHIUNHAIbHBIE OLIMOKM B BBINOJHEHHHM MPEAYCMOTPEHHBIX HPOrpaMMOil
IPAKTUYECKHUX 3aJaHUN (OTCYTCTBHE 3HAHUI 3HAUMTEJIBHOM YacTH MPOIPaMMHOIO MaTepHuala;
HEIIOHMMAaHNE OCHOBHOI'O COJEpP)KaHUS TEOPETUYECKOrO0 MaTepuana, HEYMEHHE IIPUMEHSTH
TEOPETUYECKHE 3HAHUS NPHU PELICHUM MPAKTUYECKUX 3a7ad; JOIyCTUBIIEMY MPUHLIMINAAIbHBIC
OLINOKHU.

OneHouHble CpeAcTBa [UIsl MHBAIMAOB M JMII C OIPAHUYCHHBIMH BO3MOXXHOCTSMH
3JI0pOBbsI BEIOUPAIOTCS C YUETOM UX WHAWBUIYATBHBIX TICUXO()U3UYECKIX 0COOCHHOCTEMH.

— IIpY He0OXOAMMOCTH UHBAIMJAM U JINLIAM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
IIPENOCTABIIACTCS JONOJHUTEIBHOE BPEMS I IOATOTOBKY OTBETA HA DK3aMEHE;



— MIpH TPOBEJICHUH TPOIIEIYPHl OIICHUBAHUS PE3yJIbTATOB 00yUEHUS] WHBAINIOB H JIUIL C
OTpaHMYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBbSI MIPEAYCMAaTPUBACTCS MCIIOJIb30BAHHE TEXHHYECKHX
CpEeICTB, HEOOXOIUMBIX UM B CBSI3U C X WHAWBUIYATBHBIMA OCOOCHHOCTSIMH,

— TIpH HEOOXOIUMOCTH IJIs1 O0YYAIOIMINXCS C OTPAaHMYCHHBIMU BO3MOYKHOCTSIMU 310POBbS
U WHBAJTUIOB TIPOIEAypa OICHHBAHUS pE3YJIbTaTOB OOYyYEHHUS IO AMCHUIUIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO ATATIOB.

[Iponienypa oneHWBaHUs PE3yIbTaTOB OOyUYEHHsS] WHBAIHMIOB U JIUI[ C OTPAHUYCHHBIMH
BO3MOXKHOCTSIMH 3/I0pPOBbSl TI0 JTUCHUIUIMHE (MOIYJIO) TperyCMaTpHBaeT MpPEIOCTaBICHUE
uHpopManuu B (opMax, ATANTHPOBAHHBIX K OTPAaHWUYCHHSIM WX 3I0POBbS W BOCIPHITHS
uHbOpMaInu:

JU7ist T ¢ HAapyIIEHUSIMH 3PSHHS:

— B IICYaTHOH (hOpMe YBEINYCHHBIM HIPUPTOM,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIIeHUSIMH CITyXa:

— B TieyaTHOU hopme,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JUiist T ¢ HApyIIEHUSIMHA OTIOPHO-JIBUTATENILHOTO amrapara:

— B mieuaTHoi (opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMMOCTH OT KOHTHHI'CHTA
oOyyJaronumxcs.

5. IlepevyeHb yueOHOM JIUTEPATYPbl, HHPOPMALIMOHHBIX PECYPCOB H TEXHOJIOT Uil
5.1. Y4eOnas qureparypa

1. HoBoxwuios, O. [1. Dnekrponnka u cxeMoTexHuKa B 2 4. Yacte | : yaeOHUK 171 By30B /
O. I1. HoBoxunoB. — Mocksa : M3gatenbctBo FOpaiit, 2021. — 382 c. — (Bricmee
obpazoBanue). — ISBN 978-5-534-03513-1. — Texkcr : anekrponHsiii // OOpa3oBaTenbHas
miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/470336

2. Caxnes, A. M. Iludpossie ycTpoiicTBa 1 MUKPOTIPOIIECCOPHI : y4eOHOE mocoOue aiis By30B /
A. M. CaxneB. — 2-e u3[l., nepepad. u mon. — Mocksa : U3parensctBo HOpaiirt, 2023. —
139 ¢. — (Bsicmiee oopazoBanue). — ISBN 978-5-534-10883-5. — TekcT : 31eKTpOHHBIH //
O6pa3zoBarenpHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514342

3. bobpoBHuKoB, JI. 3. Dnexkrponuka B 2 4. Yactp 2 : yueOHUK AJ1s1 BY30B /

JI. 3. BoGpoBHHUKOB. — 6-€ U3., uctp. u 1on. — Mocksa : U3parensctBo HOpaiit, 2021. —
275 ¢. — (Bsicmiee ob6pazoBanue). — ISBN 978-5-534-00112-9. — TekcT : 3MEKTPOHHBIH //
O6pazoBarenpHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/472289

4. Hapeiikun A.K. Hudpossie ycrpoiicTBa 1 Mukpomnpoueccopsl. M.: Akanemus, 2008,
318 c.

5.2. UHTepHeT-pecypchbl, B TOM YHUCJIE COBpeMeHHble NpodeccHOHANbHbIE 0a3bl
JAHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

DIeKTPOHHO-0MOIMoTeuHbIe cuctembl (IBC):

1. DBC «HOPAMT» https://urait.ru/

2. 9BC «JIAHb» https://e.lanbook.com

Pecypcol cB00OOAHOTO 10OCTYyNA:



1. Karanor marazuna Yumn-/lun u Buzeo 0030psl 0 KOMIOHEHTHOM 0a3e mpoaaromieiics
B MarasmHe, a TaK)e CIpaBOYHbIE MaTepPHAaIbl HAa IPOAaBaCMble KOMIIOHEHTHI
https://www.chipdip.ru

Co0cTBeHHBbIE YJ1eKTPOHHBIE 00pa3oBaTe/bHble H HH(POPMALMOHHbIE pecypchl
KyoI'Y:

2. DnektpoHHas HH(OPMAIIMOHHO-00pa3oBaTeabHast cpeia MoayIbHOTO
Junammaeckoro O0yuenust Kyol'Y — pasznen «[{udpoBas 21eKTpOHUKAY
http://moodle.kubsu.ru/enrol/index.php?id=15 (MukpomnpoueccopHas TEXHUKa B ONTHYECKHX
TEJIEKOMMYHHUKAIIMOHHBIX CUCTEMax: JabopaTtopHblid mpaktukyM. / [Tnotrmma MLIT., A.C.
JleBuenko, H.A. SIxoBenko, B.A. Hukutun/ Kpacunonap. Ky6anckwuii roc. yu-1, 2014. 112c.
ISBN 978-5-8209-1015-9 — snexkTpoHHbIN BUA)

3. ba3a yueOHbIX IIaHOB, yUeOHO-METOUUECKUX KOMIUIEKCOB, TyOIUKalui 1
KoH(epeHuui http://mschool.kubsu.ru/

4. DOnextpoHHBIN apxuB JokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

Jlns co3panus W MyOaMKalMKM KOHTEHTA U y4eOHBIX OOBEKTOB IpEnojaBaTesieM HCIIOJIb3yeTCs
ciyx0a BHIEO TPAHCISILMM M MHCTPYMEHTOM MJIs 3JEKTPOHHOW KOMMYHHUKAllMU W OOpaTHOM
CBSI3U CO CTYJCHTaMU.

6. MeToanueckue ykazaHus AJ1s1 00y4AOIIUXCS 110 OCBOCHHIO T CUMILITHHBI (MOAYJIs1)

Jlexius siBAsIeTCSI OAHOM U3 POPM M3yUEHUS] TEOPETUUYECKOTO MaTepHaia Mo AUCHUTIIHNHE.
B XOAC JICKIIMOHHOTI'O KypCa IPOBOAUTCA NU3JIOKCHUEC COBPEMCHHBIX HAYUYHBIX ITIOAX0O0B U TCOpHﬁ.
B TeTpagu ansd KOHCHIEKTHPOBAHHS JIEKIMH HEOOXOJUMO HMETh TMOJs, TIe IO XOAdy
KOHCIICKTUPOBAHUS ACTIAIOTCS HCOGXOI[I/IMI:IG IIOMETKH. 3amucu JOJIZKHBI 61:ITI> I/1361/IpaTeJ'IBHBIMI/I.
B koHCHeKTe MPUMEHSIOT COKpaIeHHEe CJIOB, YTO YCKOPSET 3amuchk. Bompockl, BO3HUKaIOINE B
XO0J¢ JICKIIUHU, €CJIN HC 3aJaHbl Cpa3dy, pPCKOMCHAYCTCA 3allMChIBATh HA MOJIAX WU MMOCJIC OKOHYaHUA
JEKIMA 00paTUTHCA 3a Pa3bsiCHEHHWEM K TpenojaBarento. HeoOxomumo akTHBHO paboTaTh ¢
KOHCIICKTOM JICKIUH: IIO0CJIC OKOHYAHUSA JICKOHUU PCKOMCHAYCTCA MNCPCUUTATH CBOH 3allUCH,
BHECTH MOIPABKU U IONIOTHEHUS.

OI[HI/IM N3 OCHOBHBIX BUJOB ACATCIbHOCTU CTYACHTA ABJISICTCA CAMOCTOATCIIbHAA pa60Ta,
KOTOpasi BKJIFOYAET B c€0s1 M3yUYCHHE JICKITMOHHOTO MaTepHraia, Y4eOHMKOB U YU4E€OHBIX ITOCOOHIA,
MOJTOTOBKH K BBIITOJIHEHHIO JIAOOPATOPHBIX padOT U 0POPMIICHHIO TEXHUYECKUX OTUETOB 110 HUM,
a Tak K€ MOJATOTOBKM K MPAKTUYECKUM 3aHATUSM U3y4YEHHEM KpaTKOM Teopuu B 3aJladyHHKaX U
PCIICHUU JOMAIITHUX 3a;[aH1/1171.

MeTtonuka caMOCTOATEIbHONU pabOThl MPEBAPUTEIHHO Pa3bIACHAETCS MPENOJaBaTENIEeM U
B IMOCJIICAYIOIICM MOKCT YTOUHATHCA C YUCTOM HWHIAUBHUAYAJIBbHBIX OCO6€HHOCTGI\/JI CTYACHTOB.
Bpemst u MecTo caMoCTOSATENbHON pabOThl BBIOMPAIOTCS CTYJIEHTAMH IO CBOEMY YCMOTPEHUIO
IUTaHUPOBaHHE BPEMEHH Ha CAaMOCTOATENIbHYIO padoTy, HEOOXOJMMOT0 Ha U3yUeHHE HACTOSALICH
JTUCIHUIUIMHBL, CTYyAEHTaM JIy4dllle BCEro OCYIIECTBISAThH pPaBHOMEPHO Ha BECh CEMECTD,
IIPEAyCMaTpUBasi IPU STOM PETYJIIPHOE IIOBTOPEHUE IIPOUIEHHOTO MaTepHUaa.

CaMocTosATenbHYI0 paboTy HaJ AUCUMILTUMHON ClieyeT HAYMHATh C U3y4YEeHUS POTPaMMBbl,
KOTOpass COLCPKUT OCHOBHBIC TpGGOBaHI/IH K 3HaHHAM, YMCHUSM U HaBBbIKaM O6y‘IaGMLIX.
O06s13aTeNbHO cie1yeT BCIOMHUTH PEKOMEHAAINY NTPENOo1aBaTelsl, JaHHbIE B X0JI€ yCTAaHOBOYHBIX
3aHATHI. 3aTeM CJICAYCT MPUCTYNIaTb K MU3YUYCHHUIO OTACIIBLHBLIX pa3lC]iOoOB U TCM B IOPAIKCE,
MPEyCMOTPEHHOM MPOTPAMMOH.

[MonmyuyuB mnpenacraBieHHe 00 OCHOBHOM COJIEPXKaHMM pasfiesia, TeMbl, HEoOXOIUMO
W3YYUTh MaTepuall 1O TeMe, M3JI0KEHHBIM B ydeOHmKe. llemecooOpa3HO COCTaBUTH KpaTKUU
KOHCIICKT UJIM CXCMY, 0T06pa>1<afomy10 CMBICII ¥ CBSI3M OCHOBHBIX HMOHATHH JaHHOT'O pa3aciia u
BKJIIOUEHHBIX B HEro TeMm (Wi Oojiee MPOAYKTHUBHO — JOMOJHHUTH KOHCIEKT JIEKIIHH).



OO0s13aTeNnbHO CHeAyeT 3alKChbIBaTh BO3HUKIIKE BOIPOCHI, HA KOTOpPbIE HE yAAJIOCh OTBETUTH
CaMOCTOSITEJIBHO.

Heo6xoauMo n3yunTh CIUCOK PEKOMEHIOBAHHOM JINTEPATYPHI H YOSAUTHCS B €€ HATNIHA
B JIMYHOM IOJIb30BAHUU WM B MOApa3AeICHUAX OMOIMOTEKH B OyMa)KHOM WIIM 3JIEKTPOHHOM
Buje. Bcio ocHOBHYIO yueOHYIO TUTEpaTypy KeJlaTelbHO U3ydaTh C COCTABIECHHEM KOHCIIEKTA.
UreHne nuTepaTyphl, HE CONPOBOXKIAEMOE KOHCIEKTUPOBAHUEM, MaJlO pe3ysbTaTUBHO. Llens
HalMCaHMs KOHCIIEKTA M0 AUCLUILIMHE — c(hOPMHUPOBATH HABBIKH 10 MTOUCKY, OTOOPY, aHAJIN3Y U
(bopMyIMpPOBaHUIO YyUEOHOT0 MaTeprana. ITH HaBbIKU 0053aTeNIbHBI IS JTF000T0 CIIeUaTUCTa ¢
BBICIIMM OOpa3OBaHMEM HE3aBHCHUMO OT BBIOPAaHHOTO HarpaBiieHHs. Hamucanume KOHCTEKTa
JIOJDKHO OBITh TBOPUYECKUM — HY>KHO HE IEPENUCHIBATH TEKCT U3 UCTOYHUKOB, HO MBITAThCS KPATKO
U3JIaratb CBOMMH CJIOBaMM COJEpP’KaHUE OTBETA, NPU ITOM MAKCUMAIBHO €ro CTPYKTYpHUpYS U
UCIIONIb3Ysl CUMBOJIBI M YCJIOBHBIE 0003Ha4YeHUs (B 3ToM Bam moMoryT Bonpockl BBIHOCUMBIE Ha
3aU€THOE TECTUpOBaHME M 3k3aMeH). KommpoBaHue M 3ayyrMBaHHE HEOCMBICIEHHOTO TEKCTa
TPYAOEMKO U 1O OOJBIIOMY CUETY HE UMEET MO3HaBaTEeIbHOW M MpakTHYecKol 1eHHocTH. [Ipu
paboTe HaJ KOHCIIEKTOM O0OS3aTENIbHO BBISBISIIOTCS U OTMEUAIOTCS  TPYAHBIE  JUIS
CaMOCTOSITEJIBHOTO U3yUEHHsI BOIIPOCHI, C KOTOPBIMH YMECTHO OOPaTUTHCS K NMPETOAaBATENI0 IPU
MOCEIEHUH 3aHATHI U KOHCYJIbTAalUi, 1100 B MHAUBUAYaIbHOM nopsake. [lpu urenun yueOHOU
U HAay4yHOM JHUTEpaTypbl HEOOXOAMMO BCEr/a CIEAUTh 33 TOYHBIM M IOJHBIM MOHHMaHHEM
3HAYEHUs TEPMUHOB U COJIEP>KaHUS TIOHATUH, UCIIOJIB3YEMBIX B TEKCTE. Beeraa cienyer yrouHsaTh
3HAa4YeHHUs IO CJIOBAPSAM HIIM SHIUKIONEUAM, TP HEOOXO0AUMOCTH 3aIHChIBATb.

K mnpaktuueckuM 3aHATHAM HEOOXOAMMO TOTOBHUTCSA IpEABAPUTENBHOI, O Hayania
3aHATUSA. HeoOXonumo O3HAKOMHMTCA € KpaTKOM Teopued 1O BHIEO MaTepHajiam
IIPEIOCTABIIIEMbIM B OHJIAMH JOCTYI 110 COOTBETCTBYIOIIEH Teme. Bxoje moaroToBKH, Tak ke
CJIelyeT BECTH KOHCIIEKTUPOBAaHUE, @ BO3HUKIINE BOIPOCHI 334aTh BEAYIIEMY NIPENOJABATENIO B
Hayajie MPaKTUYECKOT0 3aHATHS WK B KOHCYJIbTAllMOHHON (hopme.

K nabopatopHbIM paboTam cieqyeT NOArOTOBUTHCS MPEeABAPUTEIBHO, O3HAKOMUBIINCH C
KpaTkoii HO croenuduyeckoid Teopue pa3MEeIIeHHOM B COOTBETCTBYIOIIEH METOJIUYKE.
PexoMenayeTrcsi 03HaKOMUTBCS 3apaHee U ¢ METOAUMYECKUMH PEKOMEHJALUAMU 0 ITPOBEIECHUIO
COOTBETCTBYIOIIECH JIabopaTopHOU pabOThl, ©W B clydae HEOOXOAMMOCTH MPOBECTU
IIPEIBAPUTEIIbHBIE PACUETHI MU MOATOTOBUTH IPOIPAMMHYI0 OCHOBY.

HenocpencrBenHass MOATOTOBKAa K 3aueTy  OCYLIECTBISIETCS IO BOIpoOcaw,
IPECTaBICHHBIM B JAHHOM y4eOHOI mporpaMme JUCLUIUIMHBEI 10 Ja00paTOPHBIM paboTaM.

B ocBoeHnu nuCHUIUIMHBI MHBAIUAAMH U JIMLAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMH
3I0pPOBBSl OOJIBIIIOE 3HAYCHUE WMEET WHIWBHIyalbHas ydeOHas pabora (KOHCYJIbTAIlUU) —
JIOTIOJTHUTEHHOE pa3bsiICHEHNE Y4eOHOr0 MaTepHara.

WupuBuayanbHble KOHCYJbTAMM 10 IPEIMETY SBIAIOTCA BaXXHbIM  (DAaKTOPOM,
CHOCOOCTBYIOLIMM MHAWBUAYAIU3ALUN OOYUEHHUS U YCTAHOBJICHUIO BOCITUTATEIBHOTO KOHTAKTa
MEXIy IpenojaBaTesieM U OOy4yarollMMCS HMHBAJIUAOM WM JIMLIOM C OTrPaHUYECHHBIMU
BO3MO>KHOCTSIMH 3710POBbSL.

7. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne mo JMCuuIinae (MoayJ)

HaumenoBanue [lepeyeHb THUIIEH3UOHHOTO POTPAMMHOTO
Ne CHeTIHATBHBIX OCHAaIIEeHHOCTH CIIENHAIBHBIX TIOMETICHAN obecrnieueHHs
IIOMEILEHU I
1. YyeOHsle aymutopun | JlekunoHHass aynutopus, ocHamenHas | 1. OmepanmoHHas cucrema Microsoft
VTS MPOBEACHHUS | MPE3CHTAIIMOHHOW TEeXHHMKOW (mpoekrtop, | cemeiictea Windows (7/8/10), B pamkax
3aHATUH  JIGKIIMOHHOTO | JKpaH, KOMITBIOTEP/HOYTOYK) W | MpOrpaMMBbI KOMITaHUH Microsoft
THITIA COOTBETCTBYIOIINM nporpammubiM | “Enrollment for Education Solutions” st
obecrieyeHreM (IfT0) JUIsL | KOMIIBIOTEpOB U cepepoB KyOGaHckoro
BocIrpou3BeeHus (ainoB ¢popmara jpg U | rocyJapcTBEHHOTO YHHBEPCUTETA U €ro
avi. JlocTaTouHbIM KOJINYECTBOM | (hHIIHAJIOB.
nocago4Heix Mmect: Ne 209C, Ne 315C, | 2. Ilporpammusiii maker WinAVR s
Ne201 OIICPALIMOHHBIX CUCTEM cemeiicTBa

Windows, Brimrouaromuii B cebs Kpocc-
KOMITWJIATOP M MHCTPYMEHTHI pa3paboTKu




Il MUKPOKOHTpoJuiepoB cepuit  AVR
¢bupmbr Atmel. WinAVR u Bce Bxozsiue
B HEr0 IPOTPAMMBI SIBIISFOTCSI OTKPBITBIM
MPOTPaMMHBIM obecrieyeHneM,
BBIMyIIEHHBIM 107 JjuueHzueit GNU, Ho
PaCIpOCTPAHAIOTCS B CKOMITMIMPOBAHHOM
BHJIC

https://sourceforge.net/projects/winavr/file

s/.

3. PonyProg — TPOTPaMMaTop
(mporpaMMHast 4aCTh IIPOTpaMMaTopa) It
CUMTBIBAHMS M 3allMCH  NPOTPAaMMBI
MHKPOKOHTPOJIIIEPOB u 3y c
HOCIIeJOBAaTEILHBIM uHTepdelicom
POrpaMMHUpPOBaHUS

http://www.lancos.com/prog.html.
SBnsercs CBOOOAHO PAaCHPOCTPAHAECMON
GNU-mporpamMmmoit c OTKPBITHIM
HCXOJIHBIM KOJIOM.

VuebHbIie ayIUTOpUHN
JUISl IPOBEACHUS 3aHITHH
CEMUHApPCKOro THIIA,
TPYIIIOBBIX H
UHIUBUAYAIbHBIX
KOHCYJIbTalui,
TEKyLIEr0 KOHTpOJII H
IIPOMEXKYTOYHOHN
aTTecTalluK

AynuTopus OCHAlleHHas MEJOBBIMH WIIN
MapKepHbIMH  JIOCKAMH,  OCHAIICHHAs
MPE3EHTAIIMOHHOW TEXHUKOH (TIPOeKTOp,
9KpaH, KOMITBIOTEP/HOYTOYK) "
COOTBETCTBYOIUM MPOTrPaMMHBIM
obecrnieueHrEM (ITO) TSt
BocrpousBeaeHus Qaiios Gpopmara jpg u
avi, JO0CTAaTOYHBIM KOJIMYECTBOM
IOCaJ04YHbIX MeCT co cromamu: Ne209C,
Ne205aC, Ne315C, Ne211C

1. Omepannonnas cucrema Microsoft
cemeiictea Windows (7/8/10), B pamxax
TIPOTpaMMEI KOMIIaHUU Microsoft
“Enrollment for Education Solutions” mis
KOMIBIOTEpOB MU cepBepoB KybGaHckoro
rOCYJIapCTBEHHOTO YHHMBEPCUTETa U €ro
¢bunnanos.

2. Iporpammusiii maker WinAVR s
OIICpaAllMOHHBIX CUCTEM CeMeﬁCTBa
Windows, Britouaromuii B cebs Kpocc-
KOMIIISATOP U WHCTPYMEHTHI pa3paboTKU
JUIsl MHKpPOKOHTpouiepoB cepuili  AVR
¢upmer Atmel. WinAVR u Bce Bxozsmue
B HEro MpPOrPaMMbl SIBISIFOTCS OTKPBITHIM
MPOTrPaMMHBIM obecrieueHueM,
BEIMyIIEHHBIM 107 JuueHsueit GNU, HO
PacIpoCTPaHsIIOTCS B CKOMITMIMPOBAHHOM
BUjIE
https://sourceforge.net/projects/winavr/file
s/.

3. PonyProg — MIpOTrpaMMaTop
(mporpaMMHast 4acTh MPOrpaMMaTopa) Js
CUMTHIBAHUS W 3alUCH  [POTPAMMBbI
MUKPOKOHTPOJUIEPOB u 3y c
MOCJIE0BATEILHBIM unrepdeiicom
MPOrpaMMUPOBAHUS
http://www.lancos.com/prog.html.
SBnseTcst cBOOOAHO pacmpocTpaHIEMOH
GNU-mporpamMmoit c OTKPBITHIM
HCXOJHBIM KOJIOM.

YueOHble  ayAUTOpUHU
IS MPOBEJCHUS
1abopaTopHBIX

3aHATHH (paboT)

JlaGopatopusi, YKOMILJICKTOBaHHAS
CIICIMATTM3UPOBAHHOM MeOeIbIo u
TEXHUYECKHMMH  CPEJCTBaMH  OOYYEHWUs.
[MpoBenenne  3aHATHH  J1aOOPATOPHOTO
MIPAaKTUKyMa YacTUYHO IPEIyCMOTPEHO B
«raboparopun TUGPOBOH M aHAIOTOBOU
TexHukm» Ne327C wHa mabopaTOpHBIX
CTeHIaX  «OJJNEKTPOHHBIE  TPUOOPEDY,
BBIITYCKaeMBIX Cankr-IlerepOyprckum
T'ocynapcTBeHHBIM YHuBepcuTeTOM
TenmexommyHukammii  uMm. mnpod. M.A.
bonu-bpyesuua. Bropas [IOJIOBUHA

1. Onepauuonnas cucremMa Microsoft
cemerictea Windows (7/8/10), B pamkax
IIPOrpamMMBbl KOMIIaHUU Microsoft
“Enrollment for Education Solutions” s
KOMITBIOTEPOB W cepBepoB KybOaHckoro
rOCYyJapCTBEHHOTO YHHMBEPCHTETa M €ro
¢unnanos.

2. Iporpammusni maker WinAVR mms
OIepanoOHHBIX cHCTEM ceMeiicTBa
Windows, Brimouaromuii B ce0s Kpocc-
KOMIIMJIATOP M MHCTPYMEHTHI pa3padoTKH
JUIsL  MHUKpPOKOHTpoJuiepoB cepuit  AVR




nabopaTopHBIX  paboT
«KOMITBIOTEPHOM ~ KJIACCE  CIIELHAIBHBIX
muctmume»  (aymutopus  205¢) (¢
HCIIOJIb30BaHUEM MIKROE-456,
BIGAVR6 Development System,
[MomHoyHKIIMOHATIEHAS OTJIaI0YHast
wiata s uzydennss MK Atmel AVR) ¢
ucnoiib3oBanueM [1K

IpoOBOAUTCA B

¢bupmbr Atmel. WinAVR u Bce Bxozsmue
B HEro IPOTPAMMBI SIBIISFOTCSI OTKPBITBIM
MIPOrPaMMHBIM obecrieueHnEM,
BBIMyIIEHHBIM Tof JnuueHzueit GNU, Ho
PacpOCTPaHSIIOTCS B CKOMITMIMPOBAHHOM
BHJIC

https://sourceforge.net/projects/winavr/file

s/.

3. PonyProg — IpOrpaMMaTop
(mporpaMMHast 4aCTh IIPOTpaMMaTopa) It
CUMTBIBAHUS M 3alCH  IPOTPAMMBI
MHKPOKOHTPOJIIIEPOB u 3y c
HOCIIeJOBAaTEILHBIM uHTepdelicom
HPOrPaMMHPOBAHHS

http://www.lancos.com/prog.html.
SBnsercs CBOOOAHO PacCHPOCTPaHAECMON

GNU-mporpamMmmoit c OTKPBITHIM
HUCXOJHBIM KOJOM.
Jia  camocToATEnbHOW  paboThl  OOyyarolmuxcs MNPeAyCMOTPEHbl  OMELICHMS,

YKOMILJICKTOBAHHBIC CHeHHaHHSHpOBaHHOﬁ MC6CHBIO, OCHAIlICHHBIC KOMHBIOTepHOﬁ TEXHUKOH ¢
BO3MOXXHOCTBIO IIOAKIOYCHUA K CCTHU «I/IHTepHeT» u obecrieueHreM A0CTyIa B SJICKTPOHHYIO

UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

HaumeHoBaHue TOMEIIEHUM JJIsd
CaMOCTOSTEIIEHOMW PaOOTHI
00yJaromuXCs

OCHaIIEHHOCTh IOMEIIEHHUH JUIS CAMOCTOSITENILHOM PaboThI
00yJaroImXCs

[Tomemenne i camocrosATeNnbHOM | Mebenb: yueOHas mebenb
paboThl 00yUaromuxcs (YUTaTBHBINA
3an HayuHnoii 6nbnmorekn) O6opyznoBaHme: KOMIBIOTEpHAS
AIIEKTPOHHYIO

00pa3oBaTeNbHOM  OpraHU3aluH,

KomrutekT criennaim3upoBaHHON MeOeNIN: KOMITBIOTEPHBIE CTOJIBI
TEXHHKA C
nH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHOW ceTH «HTepHET» U JAOCTYIOM B
nH(pOPMALMOHHO-00Pa30BaTENbHYIO
BeO-KaMepBhl,
obopynoBanue, oOecrieyuBaromee J0CTyN K CETH HHTEPHET (IIPOBOIHOE
coeiHeHUe 1 OecrpoBOHOE coeiMHeHre 1o TexHojoruu Wi-Fi)

IOAKIFOYCHUEM K

cpeny
KOMMYHHUKAILIHOHHOE

[Momernienne ansi camocTosATenbHON | Mebenb: yueOHas meOenb

paboTsl 00yuaromuxcs (aym.207)

MOJKIIIOYEHUEM K
«uTepHeTy M JIOCTYIIOM B
00pa3oBaTeNnbHY0 cpeny

WUHTEpHET.

KomrutekT crieruanu3upoBaHHON MeOeTH: KOMITBIOTEPHBIC CTOJIBI
O6opynoBaHKEe: KOMITBIOTEPHAS TEXHUKA (HA OCHOBE TOHKUX KJIIUEHTOB) C
WH(POPMAIMOHHO-KOMMYHUKAITHOHHON

ceTH
JJIEKTPOHHYI0  MH(OPMAIIOHHO-
00pa3oBaTeNbHOM OpraHH3aLuH,

KOMMYHHUKAIIMOHHOE 00OpYyIOBaHHUE, oOecreunBaronee JOCTYI K CETH




