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CnMCcOK JOKYMEHTOB H MaTepHUAaJIoOB

. Ilepedenp miIaHUPYEMBIX PE3yabTaTOB OOYYEHHUS MO JUCLUIUIMHE, COOTHECEHHBIX C IUIa-
HUPYEMBIMH Pe3yJIbTaTaMH OCBOEHHS 00pa30BaTeIbHOM MPOrpaMMbl

. Llenb 1 MECTO AUCUMILTUHBI B CTPYKType 00pa3oBaTebHOM MporpaMmbl

. Copepxanue paboueil mporpaMMbl (00BEM AUCHMIUIMHBI, TUIIBI U BHUJbI YYEOHBIX 3aHS-
TUH, y4e0HO-METOMUYECKOE 00ECIIeUeHIUE CAMOCTOSTEIBLHOM PaboThl 00yUaIOITUXCH)

. ®oH/1 OLIEHOYHBIX CPECTB MO TUCIUILIIMHE

4.1. [lepeueHb KOMIIETEHLIUH C YKa3aHHEM 3TAroOB UX (OPMUPOBAHUS B MIPOIECCE OCBOE-
Husl 00pa3oBaTesibHOI mporpammbl. OnucaHue mokasaTelell U KpUTepueB OLCHUBAHUS
KOMITETEHIIMI Ha Pa3IMYHbBIX dTanax ux GopMUpOBaHHMSI, OTIMCAHHUE LKA OLIEHUBAHHUS
4.2. TunoBble KOHTPOJIFHBIC 33/IaHUS WJIM MHBIE MaTepHabl, HEOOXOIUMBIE JIJISI OL[CHKH
3HAHUN, YMEHHM, HABBIKOB U OMBITA JIEATEIBHOCTH, XapaKTEPU3YIOIIUX dTarbl GOpMHUPO-
BaHUs KOMIIETEHIIMI B Ipoliecce OCBOEHUs 00pa3oBaTeNbHOM mporpamMmbl. Metoauue-
CKHE MaTepHalIbl, ONPEICIISIONINE IPOIeIyphl OIICHUBAHUS 3HAHUH, YMEHUH, HABBIKOB H
OTIBITA AEATENBHOCTH, XapaKTEPHU3YIOIINX 3TaNbl (JOPMHUPOBAHUS KOMITETCHIIUN

4.3. Petimune-nian OuCyuniuHvl (npu Heooxooumocmu)

. YueOHO-MeToin4Yeckoe U HH(OPMaLMOHHOE 00ecrieYeHNne JUCIIUITITUHBI

5.1. IlepeueHb OCHOBHOH W JTOMOJHUTEIbHOW YYEOHOH JUTEpaTyphl, HEOOXOAUMOMN IS
OCBOCHHS TUCIIUTUTHHEI

5.2. IlepeueHb pecypcoB MHPOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «MHTepHeT» U
IPOTrpaMMHOTr0 o0ecrieueHusl, HEOOXOAUMBIX JUIsl OCBOEHHSI JUCIIUILIMHBI

. MarepuanbHo-TexHUYecKast 06a3a, HeoOXoAuMasl JUIsl OCYLIECTBICHHUsS 00pa30oBaTeIbHOIO

nmponecca n1o JUCHUITIINHE



1. IlepeyeHb MIaHNPYEMBIX Pe3yJIbTATOB 00y4eHUs N0 JUCIUIIHHE, COOTHECEHHBIX €
IVIAHNPYEMBIMH Pe3y/JIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHOH NPOrpaMMbl
(c opuenmayueti Ha Kapmuvl KOMNemMeHyuti)

B pe3ynbrate ocBoeHUs1 00pa30BaTeIbHON MIPOrpaMMbl 00yUYAIOLTUIICS T0JKEH OBJIa/IeTh Clle-
IYIOIIKUMU Pe3yIbTaTaMu O0YUYEeHHUSI 110 TUCIUILIMHE!

Kareropus (rpyn-

dopmupyeMasi KOMIIe-

Koa n HauMeHoOBaHHe€ HHAHKATOPA T0CTHKCHUSA

na) KOMIeTeH i TeHLH (C yKa3aHHeM KOMIIeTeHLINH
K0/13)
Cucremuoe u kputu- | YK-1. Cmocoben ocymecT- | VK-1.1.
JECKOC MBITICHHE JITh  MOUCK, KPUTHYCCKUH | 3HaTh: COBPEMEHHBIE TEHCHIMM Pa3BUTHS SJIEKTPOHMKH;

aHamM3 W CHHTe3 HH(pOpMa-
UM, TPUMCHATH CHCTEMHBIN
MOJXOJ AJisl peUIeHHsI OCTaB-
JIEHHBIX 33124

NPUHLUIBI TOCTPOSHHUST MUKPOIPOLIECCOPHBIX CHCTEM, OC-
HOBBI IPOrPaMMHPOBAHMS Ha MAIIMHHBIX S3BIKAaX (acceM-
Omepe), OCHOBBI OTJANKH TPOTPAMM JJISI MHKPOKOHTPOJI-
JIEpOB Ha MPOrPAMMHOM CHMYIISITOPE M Ha MaKeTe

VK-1.2.

YMeTh: mporpaMMUpOBaTh Ha MaNIMHHBIX SI3bIKaX (accem-
Osiepe), OTIaXKUBATh MPOTPAMMBI JJI1 MHKPOKOHTPOJUIEPOB
Ha MPOrPaMMHOM CHMYJIATOPE M Ha MaKeTe.

YK-1.3.

Bﬂa)leTI): BJ'IaI[CTI) HaBbIKaMU TMPpOrpaMMHpPOBaHUA U OTJIal-
KU TIPOrpaMM Ha MHKPOKOHTpOJUIEPaX.

IIK-2. CnocobeH apryMeHTH-
POBAaHO BEIOMpPATb M PEalU30-
BEIBaTh Ha TPaKTHKE 3(PQek-
THBHYI0 METOJHMKY 3KCIepH-
MEHTAJILHOTO  MCCIIEAO0BAHUS
MapaMeTpOB U XapaKTePUCTUK
mpHUOOPOB, CXEM, YCTPOHCTB U
YCTAQaHOBOK  3JIGKTPOHUKH U
HAHOAJIEKTPOHUKHU Pa3InuHO-
ro (yHKIMOHAIBHOTO Ha3Ha-
YeHHs

IK-2.1.

3HaTh METOABI MPOBEPKU PabOTOCIIOCOOHOCTH M IPOBEPKU
MapaMEeTPOB U XapaKTEPUCTHK YCTPOWCTB COBPEMEHHOHN
3JEKTPOHUKU Ha MUKPOKOHTPOJLIEpaxX

IK-2.2.

YMeTh aHanu3upoBaTh PabOTy MPOrpaMMBI U MPOBEPATH
KOPPEKTHOCTb HAIlUCAaHHOI'O KOJA Ha MPOrpaMMHOM CHMY-
ISTOPE U Ha MAKeTe.

IK-2.3.

Biagers HaBbIKaMu NPOTrPaMMHOM M alllapaTHOW OTJIAAKH
MUKPOKOHTPOJUIEPHBIX YCTPOUCTB.

2. Heab 1 MecTO TMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/bHOI MPOrpaMMbl

JucuunnuHa «21eKkmpoHuKa» OTHOCUTCS K 630801 YaCTH.
JuctunnuHa uzydaercst Ha 2 Kypce(ax) B 4 cemectpe

[{enbro n3ydeHus: AUCUUIIINHBI SBISETCS U3yUYEHUE OCHOB COBPEMEHHOMN AIIEKTPOHUKH.

JlaHHBIN Kypc npeIHa3HavyeH Uil cTyieHToB HanpasieHus 11.03.04 «OnekTpoHHKa 1 HaHO-
IIEKTPOHMKA». 3HaHUs, MOJIYYEHHBIE B PE3YJIbTaTE€ OCBOEHUS Kypca «DJEKTPOHUKA» IMO3BOJISIOT
pa3palaTheiBaTh COBPEMEHHBIE IJIEKTPOHHBIE YCTpOMCTBa Ha 0a3e COBPEMEHHBIX YHHBEPCAJIbHBIX
MHUKPOKOHTpOJUIepoB. [1o3TOMYy, M3yueHHe AUCHUIUIMHBI SBISAETCS OJHUM W3 HEOOXOIUMBIX 3JIe-
MEHTOB IMOATOTOBKH CIIEUATMCTOB IO JAHHOMY HaIlPaBJICHHUIO.

JucuuruinHa 6a3upyeTcst Ha cieayromux aucuuminHax: "®dusuka", "Maremaruka", "Ousn-
YECKHE OCHOBBI 2JIEKTPOHUKH", "TeopeTnuecKrue OCHOBBI AJIEKTPOTEXHUKH .

3HaHus, MOJNyYEHHbIE M0 OCBOEHHUIO JUCLUIUIMHBL, HEOOXOIUMBI MPU BBINOJIHEHUH Oaka-
JaBPCKOW BBIMYCKHOM KBaTU(UKALMOHHOW paboThl M M3ydeHuu quctumiiuH "MHdopmannoHnHbie
texHosorun", "CxemoTrexHuka", "MukpomnpoueccopHas TexHuka" U " AHanorosas M nu¢pposas
WHTErPAJIbHAS DJIEKTPOHUKA' .



3. ConepxaHue padoueil mporpaMMsbl (00beM TMCUMILIHHBI, TUNBI M BU/bI Y4e€OHbBIX 3a-
HATHI, y4eOHO-MeToAnUYecKoe ofecnevyeHne CaMOCTOSATeIbHOM PadoThl 00yYar0IIHXCS)

Coneprxanue paboueii mporpammsl npenctasieHo B [lpunoxennn Ne 1.

4. ®oHA OLIEHOYHBIX CPEACTB IO AMCHMUILIMHE
4.1. IlepeyeHb KOMIIETEHIMH ¢ YKa3aHHeM 3TanoB X (POPMHPOBaHNS B IIpolecce OCBOCHUS
oOpa3oBaTe/ibHOM MporpaMmmbl. Onucanue nNokasaresed 1 KpuTepueB OLlEHUBAHUS KOM-

neTeHIni Ha PA3JTHYHBIX 3Tanax ux (l)OpMI/IPOBaHI/Iﬂ, OIIMCAHHUC IIIKAJ OHCHUBAHUA

Kox u popmynupoBka KOMIIETECHITHHN:
VYK-1. CriocobeH oCyIIecTBIATh MOUCK, KPUTHUSCKHI aHAIM3 W CHHTE3 WH(POpPMAIIWH,

MNPUMCHATH CHCTEMHBIHN noaxoa AJid pC€uICHMA MMOCTAaBJICHHBIX 3a1a4d

3auer

[TnaHupyeMble pe3ybTaThl
00yueHUS
(MHoukaToOpBl NOCTHIKCHUS

3aJJaHHOTO YPOBHSI OCBOCHHS
KOMITETEHITH)

Kpurepuu oueHnBaHus pe3y/jbTaToB 00y4eHUs

«He 3auTeHO»

«3a4TeHO»

WHauKaTtop TOCTHKEHUSI
KOMITETCHITNH (C KOJIOM)

VK-1.1.
3HaTh: COBpPEMEHHbIE TEH-

JACHIMU PA3BUTHUA DJICKTPO-

HUKH, TPUHIUIBI IOCTpOe-
HUSA  MHKPOIIPOLIECCOPHBIX
CHCTEM, OCHOBBI HPOTpam-

MHUPOBAHUSI HA MAIIUHHBIX
si3pIKax (accemOiepe), OCHO-
Bbl OTJAJKH MPOTPAMM JIIst
MHUKPOKOHTPOJUICPOB Ha
IPOrPaMMHOM CUMYJISITOPE U
Ha MaKeTe

OTCcyTCTBHE 3HAHUN WU (pparMeH-
TapHbIE NPE/ICTaBICHUS O COBpe-
MEHHBIX TCH/ICHIHUSIX Pa3BUTHUS JJIEK-
TPOHUKH; TPUHIMIAX TOCTPOCHUS
MHKPOIPOLIECCOPHBIX CHCTEM, OCHO-
BaX MPOTrPaMMHPOBAHHS HA MAIlIUH-
HBIX s13bIKaX (acceMOiepe), OCHOBBI
OTJIaJIK{ TIPOTPaMM JIJISl MUKPO-
KOHTPOJUICPOB Ha MPOrPAMMHOM CH-
MYJISITOPE ¥ HA MAKETe

CdopmupoBaHHbIe (BO3MOXKHO HEIIOTHEIC)
NPEICTaBICHUS O COBPEMEHHBIX TCH/ICH-
[UAX Pa3BUTHUS SJICKTPOHUKH; IPUHIMIIAX
MOCTPOSHHUS] MUKPOIIPOLIECCOPHBIX CHCTEM,
OCHOBaX MPOrpaMMHUPOBAHMS HA MAIIUH-
HBIX sI3bIKaX (acceMOiepe), OCHOBHI OT-
JIaJIKK POTpaMM JUIsi MUKPOKOHTPOJLIEPOB
Ha NPOrpaMMHOM CHMYJIATOPE M Ha MaKe-
Te

YK-1.2.

Ymers! IIPOrpaMMHUPOBATh
Ha MalIMHHBIX S3bIKax (ac-
cemOIepe), OTIaKUBATh TPO-
rpamMmbl Ui MUKPO-
KOHTPOJIJIEPOB Ha TIpo-
rpaMMHOM CHMYJISITOpPE U Ha
MakeTe.

OTCcyTCTBHE YMEHHI WIIH (parMeH-
TapHbIe YMEHUS IPOrpaMMHUPOBATh
Ha MaIlllMHHBIX s3bIKax (accembmepe),
OTJIAKUBATh POTPAMMBI JUTI MHKPO-
KOHTPOJIJIEPOB HA IMPOTPAMMHOM
CHUMYIIITOPE U Ha MaKeTe.

B 1enom ycrenHoe (BO3MOKHO HE CHUCTE-
MaTHYECKOE) YMEHHE IMPOrpaMMHUpPOBATH
Ha MAaIIMHHBIX S3bIKaxX (accembiepe), OT-
JIAXXWBATh IIPOTpaMMBI IS MHKPO-
KOHTPOJUICPOB Ha MPOrPAaMMHOM CHMYJISI-
TOpE ¥ HA MaKerTe.

VK-1.3.

Bnaners: HaBblkamMu  Ipo-
TPaMMHPOBAaHUS W OTJIAJKH
mporpamMm HA  MHKPO-
KOHTpOJIIepax.

OTcyTcTBHE BIafeHUs WIN (parMeH-
TapHOE BIIAJICHUEC HABBIKAMH TIPO-
TPaMMHPOBaHUA W OTJIAAKH  TIPO-
rpaMM Ha MHKPOKOHTPOJIJIEPAX.

B nenom ycrienHoe (BO3MOKHO HE cUCTe-
MaTH4YECKOe) HaBBIKAMH IPOTrPaMMHUPOBA-
HUS U OTJIAAKU IpOrpaMM Ha MHUKpPO-
KOHTPOJIIEpAX.

CPEICTBAMH KOMIIBIOTEPHOTO MOJEIHPO-
BaHUS MUKPOIIPOLIECCOPHBIX YCTPOMCTB




[1K-2. CnnocoOeH apryMeHTUPOBAHO BbIOUPATh U PEaTU30BbIBATh Ha MPAKTHKE YPPEKTUBHYIO Me-
TOJIUKY IKCIIEPUMEHTATHHOTO UCCIICIOBAHMS TAPAMETPOB M XapAKTEPUCTUK TPHUOOPOB, CXEM,
YCTPOMCTB U YCTAHOBOK 3JIEKTPOHUKH U HAHODJIEKTPOHUKH PA3IMYHOTO (PYHKIIMOHAIBHOIO Ha3Ha-

YCHHUA

3aueT

[Tnanupyemsbie pe3yb-
TaThl 00y4YeHUs
(MaankaTophl JOCTHXKEHUS

KpuTtepuu oneHuBaHus pe3yibTaToB 00yueHUs

3a/laHHOTO YpOBHA OCBOC- «He 3auTeHo» «3a4TeHO»

HUS KOMTICTCHITH )
K-2.1. OtcyrctBue  3HaHmii  wnn | ChopmupoBaHHEIE (BO3MOXKHO — HETIOHBIC)
3HaTh METOMBI MPOBEPKHU | parMeHTapHBIC TPEICTaBlie- | MPEICTaBICHUS OO0 METoAaX MPOBEpKH pado-

paboTOCIOCOOHOCTH U
MIPOBEPKU MApaMeTpoOB U
XapaKTePUCTHUK

YCTPOUCTB COBPEMEHHOM

HUS 00 MEeToAax IpPOBEPKH
pabOTOCIIOCOOHOCTH U TIPOBEP-
KA TapaMeTpoB U XapakTepH-
CTUK YCTPOMCTB COBpPEMEHHOU

TOCIIOCOOHOCTH W TPOBEPKU MapaMeTpOB U
XapakTepUCTUK  YCTPOMCTB  COBPEMEHHOM
3JIEKTPOHUKH Ha MUKPOKOHTPOJUIEpax

NIEKTPOHUKH HAa MHUKPO- | 3JEKTPOHUKM  HAa  MHKpO-

KOHTpOJLIepax KOHTpOJLIEpax

[K-2.2. OTcyTcTBHE YMEHUM WU B menom ycrmenaoe (BO3MOXHO HE CHCTEMa-
YMers  aHaNMM3UpPOBATH | (hparMeHTapHBIC YMEHUS aHa- THYECKOE) YMEHHE aHaJIH3UPOBaTh paboTy

paboTy mporpaMMbl U
MPOBEPSITH KOPPEKTHOCTH
HallMCaHHOTO KoJa Ha
NPOTPAaMMHOM  CHMYJISI-
TOpE U Ha MakerTe.

JM3UPOBATh paboTy Mporpam-
MBI ¥ IPOBEPATH KOPPEKTHOCTH
HaIMCAaHHOTO KO/a Ha IIpo-
TPaMMHOM CHMYJISITOPE U Ha
MakeTe

TIPOTPaMMBI U TIPOBEPSATH KOPPEKTHOCTh
HalMCaHHOTO KOZIa Ha IPOTPaMMHOM CHMY-
JSTOPE U HA MakeTe

I1K-2.3.

Bnaners HaBbIKaMu mpo-
IrPaMMHOM U annapaTHON
OTJIaJIKH MUKPOKOHTPOJI-
JIEPHBIX YCTPOMCTB.

OTcyTcTBHE BIAQJCHUS WU
(bparmenrapaoe BIIAJICHUE
HaBbIKAMU  IIPOIPaMMHON U
anmnapaTHoil OTIAaJKM MUKpPO-
KOHTPOJUIEPHBIX YCTPOUCTB.

B nenom ycmemrHoe (BO3MOXHO HE CHCTEMa-
THYECKOE) BJIAJCHHE HAaBBIKAMHU IPOTPaMM-
HOM M amnmapaTHOM OTJaJKHM MHKPOKOHTPOJ-
JIEPHBIX YCTPOUCTB.




Kputepusimu orieHUBaHHS SIBIISIOTCS OallIbl, KOTOPHIE BBICTABIISIFOTCS MPEMOaBaTeIeM 3a
BUJIbI IEATEIILHOCTH (OLICHOYHBIE CPEJCTBA) 10 UTOraM M3ydeHUs MojyJied (pa3/ieioB TUCIUILIN-
HBI), IEPEUUCIICHHBIX B PEUTHHT-IIAaHE JUCIUILUIUHBI (0151 9K3aMeHA. TEKYIUH KOHTPOIh — MaKCH-
MyM 40 G6aioB; pyOekKHBINH KOHTPOJIh — MakcCUMyM 30 0ajioB, OOUIPHUTEIIbHBIC OAJTBI — MaKCH-
myMm 10; 012 3auema: TeKyIui KOHTPOIb — MakcuMyM 50 OaiioB; pyOeKHBIH KOHTPOIh — MAKCH-
MyM 50 6aJIJIOB, TOOIIPHUTENBbHBIEC OAJIITBI — MakcUMyM 10).
[Tkasbr oLleHUBaHUS:
(0ns ox30MeEHQ:
oT 45 10 59 6ann0B — «yI0BIETBOPUTEIBLHO;
ot 60 110 79 6aJIIOB — «XOPOIIIOY;
ot 80 0aJJIOB — «OTJIMYHON.
ons 3auema:
3auTeHo — oT 60 10 110 peliTuHroBbIX 6aymIoB (BKiItoYast 10 mOOIIPHUTENHHBIX OATIIOB),
He 3auTeHO — OT 0 10 59 peHTHHTOBBIX OAJLIIOB).

4.2. TunoBble KOHTPOJIbHbIE 32/1aHUSI WM HHbIE MATEPHAJIbI, HE00X0IUMbIe JJIs1 OLlEHKHU 3Ha-
HMii, YMeHHIi, HABHIKOB U ONBITA JeSITeJIbHOCTH, XapaKTePU3yIOUMX 3Tanbl popmMupoBa-
HUSl KOMIIETEHUMH B Npoliecce 0CBOEHUsI 00pa30BaTeIbHOI NporpaMmmbl. MeToan4veckue
MaTepuaJibl, ONpeie/solue NpoueIypbl OLeHUBAHUS 3HAHU, YMEHHUI, HABHIKOB U ONbI-

Ta 1eSITeJIbHOCTH, XapPAKTEePU3YIOIIUX 3TaNbl (POPMHUPOBAHNS KOMIIETEHIIUH

Komnerentust PesynbTarsl 00yueHus OlLleHOYHBIE Cpe/iCTBa
(c ykazanueM Koja) Hnouxamop docmuoicenus komne-
menyuu (¢ kooom)

YK-1.1. 3HaTh: COBPEMEHHbIC TEHAEHIMU pa3- | [IpaKTniyeckue paboTsl; KOH-
3HaTh: COBPEMEHHbBIE TEHACHLMH BUTHSL DJIEKTPOHUKH; IPHHIHUILI 10- | TPOJIbHBIC paboThl; 3aueT
Pa3BUTHS JCKTPOHUKHY; CTPOCHUS MHKPOIPOLIECCOPHBIX CH-

CTE€M, OCHOBBI IPOrPaMMHPOBAHHS Ha
MallMHHBIX  s3bIKax (accemOiepe),
OCHOBBI OTJIAAKU TMpOorpamMm it MHUK-
POKOHTPOJUIEPOB  HAa IPOrPAMMHOM
CHUMYJIITOPE U HA MaKeTe

YK-1.2. YMeTs. mporpaMMHMpoBaTb Ha Ma-
YMers: mporpaMMmMHpoBaTh  Ha | IIMHHBIX f3bIKax (accembiepe), OT-
MAaIIMHHBIX S3BIKaX (accemOiepe) | JaXWBaTh MPOTPAMMBI JUII  MHKPO-
KOHTPOJUICPOB ~ HAa TPOTPaMMHOM
CHUMYJIATOPE U Ha MaKeTe.

VYK-1.3. Brnamers: Brnamers HaBBIKAMHU IIpoO-
Bnanets: BiageTs HaBpIKaMu MPO- | TPAMMUPOBAHHS M OTIagKd  MpO-
rpaMMHPOBAHHS M OTJAIKH MPO- | TpaMM Ha MHKPOKOHTPOJUIEpax.

rpaMM Ha MHKPOKOHTpOJIIEPAX.

TIK-2.1. 3HaTh MeTOABl MpoBepkHu padoTtocmo- | [IpakTrueckue pabOTHI; KOH-
3HaTh METOJBI TPOBEPKU PabOTO- | COOHOCTH W MPOBEPKU MapamMeTpoB M | TPOJIbHBIE PabOTHI; 3a4eT
CIIOCOOHOCTH W TIPOBEPKH TMapa- | XapaKTePUCTHK YCTPOWCTB COBpEMEH-
METpPOB u XapaKTePUCTHK | HOW 3JCKTPOHHKH Ha MHKPOKOHTPOJI-
YCTPOICTB COBPEMEHHOM 3JieK- | Jiepax

TPOHHMKH HA MHKPOKOHTPOJUIEpax

[K-2.2. YMers aHanM3upoBaTh paboOTy Mpo-
YMerb  aHaIM3MpoBaTh paboTy | rpaMMBI U MPOBEPSTH KOPPEKTHOCTH
NpOrpaMMbl U TIPOBEPATH KOP- | HAIIMCAHHOTO KOJa HAa HMPOTPaMMHOM
PEKTHOCTb HAITMCAHHOTO KOJa CHMYJIATOPE U Ha MaKeTe.




[K-2.3.

Bnanets HaBbIKaMU POrpaMMHOM | anmapaTHOM OTJIAQJAKM MHKPOKOHTPOJI-
U anmapaTHOMH OTJIAAKH MHUKpPO- | JIEPHBIX YCTPONCTB.
KOHTPOJUIEPHBIX YCTPOUCTB.

BJ'Ia)_'ICTI) HaBbIKaMH HpOI‘paMMHOﬁ n

4.3. Peiimunz-nnan oucyuniunot
(npu neobxooumocmu)

PelTuHr—1mnan JUCUUILIAHBL IpEeACTaBJICH B IPUJIOKECHUN 2.

Bomnpocs! k TekylemMy H py6e;KHOMY KOHTPOJIIO 10 TeOPeTHYEeCKOMY MaTepHAaJy

[TpuMepHBIE BOIIPOCHI:

Monyinb 1. OCHOBBI HOCTPOCHUSI MUKPOMPOLIECCOPHBIX YCTPOUCTB

1.

ook w

~

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

VYnpoliueHHast CTpyKTYpHasi CXeMa siipa MUKPOIIPOLIECCOPHON CUCTEMBI (MUKPOKOHTpPOJLIIE-
pa) — 0OBSICHUTD PaboOTy

JlecstuuHoe, IBOMYHOE, NIECTHAALATUPUYHOE UCUHUCIICHHUE

[TaMATH poOrpaMMm, NaMsATh JAHHBIX. Apecanus

Craauu pa3paboTKH YCTPONWCTB HA MUKPOKOHTPOJLIEPAX

[IInHBI MEKPOIIPOLIECCOPHOMN CUCTEMBI, PA3pPsAHOCTD

CueTunKk KOMaH], TaKTOBBIM I€HEPATOpP, TAKTOBAsI YAaCTOTA

13V, flesh-ROM, O3V (RAM)

Cucremuslii copoc. Bektop copoca.

Pa3menienne nporpamMmel B aMsiTd MUKPOKOHTPOJUIEPA, CHMBOJIBHBIE IMEHA PETUCTPOB
o3V.

Haznauenue u ocHoBHBIE KOMITOHEHTHI cpeabl MPLAB. Co3nanme mpoekra. buter koHpH-
rypauuu. cxonuslii ko nporpamMmsl. Mcnonssemsiii kog nporpamMMsl. HuskoypoBHeBbsle U
BBICOKOYPOBHEBBIE I3bIKH POrpaMMHUpOBaHUs. AcceMOiiep - MalIMHHBIN S3bIK. Kommus-
usl.

Peructpsl o611ero Ha3HaueHUsI, pETUCTPHI criennanbHoro Ha3HaueHus( SFR), Oanku namstu
[Toamporpammel. Ocobennoctu koman sl call. Crek.

[TpepriBanue. Bextop npepsiBanus. [loanporpamMma o0paboTKH IpepbIBaHUS.

Komanzb! BeTBIEHNS

[Tepudepuiinpie ycTpoiicTtBa MUkponpoieccopoB. IlopTsl BBoga-BbIBOIA

VcTouHnku npepbIBaHU B KOHTpOJUIepax, ¢iaru. Pazpemenre npepbIBaHusL.
Kondurypanuonnsie 6utsl. Otnaaka. [IporpamMmmHubIii cUMyYISTOP.

Apxutextypa ¢pon Heitmana. [Ipuauuns! noctpoerus 9BM.

I"apBapackas apxuTekrypa

Cucrema xomanza.. RISC, CISC —nponeccopst

Monyinb 2. OcHOBBI TPOrPaMMUPOBAHMSL U OTJIAAKU YCTPOMCTB HA MUKPOKOHTPOJIEPAX

20.
21.
22.
23.
24.
25.
26.
27.
28.

O0paboTka HaXKaTHS KHOTIKU

Komanzpl nepecsuiku

Komans! paboTsl ¢ Outamu

Opranu3zanys NporpaMMHBIX 3aJIepiKeK

Komanbl a1 opranuszanuu HUKIOB

[Iporpamma Geryruii OoroHb

Hasnauenue AILIII.

[Tpunmun AT KBanToBanue no ypoBHIO, IO BpEMEHHU
Paspsanocts. Bpems npeoOpa3oBanus



29. Uanmmanuzanus AL

30. Pa6ota ¢ ALIIT

31. HazHauenwue TaiiMepa CUeTYHKA.

32. [IpuHUMT 1EeHCTBUA TaiiMepa CYeTYnKa

33. Crpykrypa Tarimepa cuetunka T/CO.

34. Ununmanu3anys taiimepa-cyeTynKa

35. Pabora ¢ TaliMepoM-CUETUUKOM I10 TIPEPHIBAHUIO

[TepeBon onenku u3 100-6aTbHON B 4eTHIPEX0ATUTBHYIO TIPOU3BOUTCS CIEAYIOIINM 00pa3oM:
- oTimHO — oT 80 10 110 GammoB (Bkirouast 10 moomnpuTenbHbIX 0aIoB);
- xopouio — ot 60 1o 79 6anoB;
- YIAOBJIETBOPUTEILHO — OT 45 10 59 6aios;
- HEYJIOBJICTBOPUTEILHO — MeHee 45 0allioB.

3ayTeHo — oT 60 10 110 peliTuHroBbIX 6a0B (BKiItOUas 10 mOOmpUTENbHBIX 0AIIOB),
He 3auTeHO — OT 0 10 59 peUTUHTOBBIX OAJIOB.

Kpumepuu ouyenku (¢ oannax):

- 25-30 bannoe svicmagnaemcs cmyoeHmy, eciu cmyoeHm 0djl NOJHble, pa3eepHymble omee-
mbl HA 8Ce meopemuyecKue 6ONPocyl buiema, npoOOeMOHCMPUPOBATL 3HAHUE PYHKYUOHATbHBIX 603-
MOdHCHOCMEU, MEPMUHONOUU, OCHOBHBLX JJIeMEHMO8, YMEeHUe NPUMEHAMb MeopemuiecKue 3HaHus.
npu 8bINOIHEeHUU npakmudeckux 3aoanuti. Cmyoenm 6e3 3ampyOHeHUti 0meemui Ha 6ce OONOIHU-
meinbHble gonpocwl. Ilpakmuyeckas yacmes pabomul bINOIHEHA NOIHOCHbIO Oe3 HemoyHoCmel U
owubOOK;

- 17-24 6annoe svicmasgnsemcs cmyoeHmy, eciiu cmyoeHm pacKpuli 8 OCHOBHOM meopemuye-
CKUe 80NPOCHL, 0OHAKO OONYUieHbl HEMOUYHOCMU 8 ONpedeNeHUl OCHO8HbIX noHamuu. [lpu omeeme
HAa OONOJHUMeENbHbIE BONPOCHI OONYUeHbl Heboabuue Hemoynocmu. Ilpu evinonneHuu npakmuye-
CKOU yacmu pabomul OONYueHvl HecyujecmseeHnble OUUOKUY,

- 10-16 6annos svicmasnsemcs cmyoeHmy, eciu npu omeeme Ha meopemuieckue 60npocyl
CMyO0enmom OONyujeHo HeCKOIbKO CYUEeCmBEHHbIX OWUOOK 8 MOJIKOBAHUU OCHOBHBIX noHAmu. Jlo-
2UKA U NOJTHOMA OMeema cmpaoam 3amMemHbIMU U3bIHAMU. 3amemHbl npodevl @ 3HAHUU OCHOG-
HbIX Memo008. TeopemuuecKkue 80npocsl 8 YoM U3LOHCEHbl 00CMAMOYHO, HO C NPONYCKAMU Md-
mepuana. Mmeiomes npuHyunuanvhvie owuOKY 6 1o2uKe nocmpoenusi omeema na eonpoc. Cmy-
OeHm He peuiusl 3a0a4y Uil npu peutenuu 0onyujeHvl 2pyovie ouuoKu,

- 1-10 dannoe svicmasnsiemcs cmyoeHmy, eciu Omeem Ha meopemuieckue 60npocyl ceuoe-
menbcmeyem 0 HeNOHUMAHUYU U KpatiHe HenoIHOM 3HAHUU OCHOBHBIX NOHAMUL U Memo0o8. ObHa-
Pyorcugaemcs omcymcmaue Hagblko8 NPUMeHeHUs MeopemuieckKux 3SHaHUutl npu 8bINOJIHEeHUU NPaK-
muyeckux 3a0anuil. Cmyoenm He cMoz omeemums Hu Ha 0OUH OONOJHUMENbHBIU 80NPOC.

IIpakTnyeckne padoTsl

BrIimonHeHne mpakTHYecKuX paboT MPOXOAUT B KOMITBIOTEPHOM KIIACCE C MCIOIh30BAHUEM
cpeast MPLAB. MPLAB — 310 nnTerpupoBanHnas cpefa pazpadorku (MCP), koTopas MoxeT ObITh
3arpy:keHa OecruiatHo ¢ BeG-caiira pupmbl Microchip. MPLAB conepxut Bce mporpaMMHbIE HH-
CTpYMEHTAJIbHBIE CPEJCTBA, HEOOXOAUMBIE JIsl TOTO, YTOOBI HamucaTh porpammy Ha Accembiepe,
acceMOJIMpoBaTh €€, BBIOJHUTh HA UMHUTATOPE €€ TECTUPOBAaHUE M, HAKOHEI], 3arPy3HUTh IPOTpaM-
My C MOMOIIBI0 IPOrpaMMaTopa B MUKpPOKOHTposuiep. Taxke A MpoBeNeHHs MPaKTHYECKUX pa-
60T ucnonb3yercs nporpammatop-oraanauk PICkit3 ot Microchip, pazpaboran u cobpan mabopa-
TOPHBIN cTeH ] Ha MuKkpokoHTposuiepe PIC16F887.

Hwmxe nepeunciena TeMaTrka 3aJjaHuid TPAKTUYECKUX PaboOT:
3ananue Ne 1 Co3nanue npoekra B cpene MPLAB
3ananue Ne 2 Pa3menienue nporpaMMbl B TaMATH MUKPOKOHTpOJLIEpa



3aganue Ne 3 [lepecbuika TaHHBIX

3ananue Ne 4 PazpaboTka anroputma ¢ BETBICHHEM

3aganue Ne 5 [{uknndeckuil anroputm

3aganne Ne 6 O06paboTka HaXkaTus KHONKH B cumyisitope MPLAB

3amanne Ne 7 O6paboTka HaxaTHsi KHOIIKH Ha cTeHae Ne3. Mopranue ceetonuoaa. Opranuzamms
MIPOTrpaMMHBIX BPEMEHHBIX 3aJIEPIKEK

3aganue Ne§ “ beryuuii orons”

3amanne Ne9 PaGora ¢ ALIIL.

3amanne Nel0) Pabota c TaitmepoM-cueTunkom TMRO no npepsiBaHuto.

IIpumep npakTHyeckoi padoTsbl.

3aganue Nel:
CO3JAHHUE IMNPOEKTA B CPEJIE MPLAB

Heasb. [IpnoOpectu mpakTHUeCKUe HABBIKU pabOThI ¢ MHTETPUPOBAHHOM
cpenoit pazpaborku MPLAB. HayunThcst co3aBath NpoeKkT, U3YYUTh OCHOBHBIE
anemeHThl uHTEpdeiica MPLAB.

IHopsaok BbInOIHEHUs Pa0OTHI:

1. Co3znaiiTe NpoeKT.

2. 3amycTUTe MOJETUPOBaHUE (CUMYIIALINIO) BBHITIOTHEHUS MPOTPaMMbl MUKPO-
KOHTpPOJIIEPA.

3. IIpocmotpute nanubie B okHe <KWatch>>.

4. TlpoBepbTe BpeMEHHBIE XapAKTEPUCTUKHU BBHITIOTHEHHUS MPOTPAMMBI B OKHE
<« Stop Watch>>.

Conep:xanue oryera:

1. Kparkoe onrcanue Ha3HaYeHHsI HHTETPUPOBAHHOM Cpeibl pa3paboTKH
MPLAB.

2. IlepeyeHb OCHOBHBIX TyHKTOB MEHIO U KOMAaH]I, UCIIOJIb3YEMBIX ISl CO3/1a-
HUS MPOEKTA.

3. BriBog.

KoHTpoJibHbIE BONIPOCHI:

1. I3 kakuX OCHOBHBIX 3TallOB COCTOUT MPOIIECC CO3JaHMs MPOEKTa B UHTEIPUPOBAH-
HOM cpene pazpabotku MPLAB?

2. I'me naxoautcest myHkT << Configuration Bits>>?

3. I'ne ycraHaBIMBaeTCs 4acToTa BUPTYaJIbHOI'O TAKTOBOT'O FeHeparopa?

4. C noMOIIIbIO0 KaKUX KHOMOK (KOMAaH]1) MOXHO YIPaBJIsATh MPOLIECCOM MOJECINPOBAHUS
(cUMYTSIMK) BBITTOJHEHUS TPOrpaMMbl MUKPOKOHTpOJLIepa?

5. Tosichute Ha3HavyeHue okHa <<KWatch>>.

6. [TosicHuTe Ha3HaueHUe okHa <K Stop Watch>>.

IIpakTHyeckue padoThbl ONUCAHBI B METOAMYKE:

OCHOBBI TPOTPaMMHPOBAaHUS M OTJIAJKH YCTPOMCTB Ha MHUKPOKOHTposuiepax Microchip

[DnekTpoHHBIN pecypc] : TPAKTUKYyM TIO JUCHUIUIMHE «OJEKTpOHHMKay». / bamkupckuit
roCy/IapCTBeHHBI yHUBepcuTeT; coct. B.X. AbGapaxmanoB .— Yd¢a : PULl baml'Vy, 2019 .—
ONeKTpoH. Bepcus med. myonukanuu .— JlocTyn BO3MOXeH uepe3 DJIEeKTPOHHYI0 OHOIUOTEKY
bauly —
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<URL.:https://elib.bashedu.ru/dl/local/Abdrahmanov_sost Osnovy
programmirovanija_pr_2019.pdf>.

KpuTtepuu onenku (B 6a/11ax)

IHosyyeH 10NMYyCK HA BHINOJHEHUE IPAKTUYECKO padoThI 1 b6ann
BoinosineHue 3aganus 1 6ann
Odopmienue oTuera 1 o6ann
OTBeT Ha KOHTPOJIbHbIE BONPOCHI 2 6ann
IIpuBeaeHo MoJIHOE MPAaBUILHOE pellleHUe, BKJIIOYaollee NPAaBUIbHBINH 0TBET U
HCUYEPNBIBAIOIINE BEePHbIE PACCY:KIEHUs ¢ MPSAMbIM yKa3aHHeM Ha0JII0JaeMbIX
sIBJIEHHI ¥ 32aKOHOB
JlaH mpaBWIbHBII OTBET, U NMPUBEIEHO O00bSICHEHHE, HO B pelIeHMH HUMEIOTCS 1 o6ann
OJIMH HJIM HECKOJIbKO HeJ0CTATKOB
HeTt npaBuwibHOro0 oTBeTa 0 b6annoe
Yuactue B KOH(pepeHUHsIX, NyOJIMKANUA cTaTei
1. Myoaukanus crareii — 5 6annos
Kputepun Onenka (B Oamnax)
Tun paboTsr PedeparuBnas pabora 0,1
PaboTa HOCHT HCCIIeIOBATEIILCKHIA XapaKTep 0,3
Pabora saBisieTcsa ucciaenqoBaHueM 0,6
Hcnonp3oBanue nu3BecTHBIX | He ncnonp3yeT HUKaKuX JaHHBIX 0
ZIQHHBIX 1 HAYTHBIX (PaKTOB ABTOp HCITOJIE30BAJI U3BECTHHIE JAaHHBIE 0,4
Hcnonp30BaHbl yHUKAbHBIE HAYYHBIC JTAHHBIC 0,6
[TonHoTa nuTHpyemoit nu- | Mcnonb3oBaH yueOHBIN MaTepuat 0,1
TCpatTyphl, CCBUIKA HA YHC- | Jlcnonp30BaHbl CENMATH3HPOBAHHbIE U3IAHUS 0,3
HBIX
Hcnonp30BaHbl HHTEPHET PECYPCHI 0,6
AKTyanbHOCTb pabOThI W3ydeHue Bompoca He SBISETCS aKTyalbHBIM 0
[IpencraBnennas padora npusiekaer uarepec ceo- | 0,4
eil aKTyaJIbHOCTBIO
Pabota collepKUT HAyUHBIN XapakTep 0,6
CreneHb HOBU3HBI MOTY- Pabota He coaep>KUT HUYEr0 HOBOTO 0
HCHHBIX pE3y/IbTATOB B pabote qoKa3aH yKe yCTAHOBIEHHBIH (haKT 0,4
B pabote mony4eHbl HOBBIE TaHHBIE 0,6

2. Yuactue B KOH(epeHIIUU- 5 da106

TBopueckuii moaxo/ k 0TOOPY U CTPYKTYpPUPOBAHUIO MaTepuaia - 1 6ann
HoBu3zHa u caMoCTOATEIbHOCTD IPHU MOCTAHOBKE MPOOIEMbI - 1 6ann
BricTyniieHne He sIBIIsieTCs IPOCTHIM YTEHUEM C SKpaHa - 1 6ann
B BICTYIIICHHH JOTIOTHSFOTCS U PACKPBIBAIOTCS KITFOYEBBIE MOMEHTHI,

Ipe/ICTaBJICHHbIEC Ha claiiax - 1 6ann

Bo BpeMms BbICTyIUIEHUS TOAIEPKUBAETCS 3pUTEIBHBIN KOHTAKT C ayIUTO-
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puel, pedb OTJIMYaeTcss 00TaTCTBOM MHTOHAITUN - 1 é6ann

5. YueOHo-MeToAMYecKoe H HH(POPMALIMOHHOE o0ecTiedeHne JUCITUTIIMHBI
5.1. IlepeyeHb OCHOBHOI1 1 1OTIOJIHUTEIbHOI y4eOHOM JIUTepaTypbl, HeOOX0AUMOM 1JIs1 0CBO-
eHHA TUCHUIIIHHBI

OcHoBHasi MTEepaTypa:

1. OcHOBBI mporpaMMHpOBaHHUS U OTIAJAKH YCTPOWCTB Ha MHUKpPOKOHTposuiepax Microchip
[D7eKTpOHHBIH pecypc]| : IPaKTUKYM MO AUCHUILTUHE «DIEKTPOHHUKa». / bamkupckuii roc-
yaapcTBeHHBIH yHUBepcuteT; cocT. B.X. A6npaxmanoB .— Ya : PULl baml'VY, 2019 .—
DNEKTPOH. Bepcus Med. mybnukanuu .— J{ocTyn BO3MOXKEH depe3 DIEeKTPOHHYI0 OHOIHo-
TEKy baml'V—<URL.:https://elib.bashedu.ru/dl/local/Abdrahmanov_sost_Oshovy
programmirovanija_pr_2019.pdf>

2. Joxymenranus. PIC — monHble mepeBojbl AATAlIUTOB Ha HEKOTOPBIE CEPUH MHUKPO-
KOHTPOJUIEPOB. [DnekTpoHHBIH pecypc]. — Pexum mocryma: http://www.micro chip.ru/
files/dsheets-rus/pic16f87x.pdf. — Jlata nocryma: 19.08.2013

3. benos, A.B. Co3naem ycTpoiicTBa Ha MUKPOKOHTpOJUIepax [DICKTPOHHBINA pecypc] : yueo-
Hoe nocobue / A.B. benoB. — Dnektpon. nan. — Cankrt-IletepOypr : Hayka u Texnuka,
2007. — 304 c. — Pexum pocryna: https://e.lanbook.com/book/35947. — 3armn. ¢ 3xpaHa.

JlonoIHUTeILHAS JTUTEpPaTypa:

4. 3aeu, H.U. Pagumomtoburensckue KoHCTpykiuu Ha PIC-mukpokonTposmnepax. Kuura 3
[Dnextponnstii pecypce] / H.W. 3aen. — Dnekrpon. qan. — Mocksa : COJIOH-IIpecc, 2011.
— 240 c. — Pexum noctyna: https://e.lanbook.com/book/13725. — 3arz. ¢ skpaHna.

5. 3aen, H.W. Paguomoburensckue koHCTpykuuu Ha PIC-muxpokonTpomiepax. C anropur-
MaMH paboThI MPOTpamMM U MOJPOOHBIMU KOMMEHTAPUSIMU K UCXOIHBIM TekcTam. Kuura 2
[DnexTponnsiit pecype] / H.U. 3aen. — Dnextpon. nan. — Mocksa : COJIOH-IIpecc, 2008.
— 192 ¢. — Pexxum poctyna: https://e.lanbook.com/book/13719. — 3aru. ¢ skpana.

5.2. Ilepeuyens pecypcoB HH(POPMALMOHHO-TEICKOMMYHUKAIIMOHHOM ceTH «AHTEepHET» N
NMPOrpamMMHOro odecredeHusi, He0OXOAMMBbIX J1JIsl OCBOEHUS U CUMILIHHBI

DJIEeKTPOHHBbIE pecypchl (I0NO0JHEHUe CIMCKA JINTepaTyphbl)

1. Karuen, C. PIC-muxpokonTpoiepsl. [lomHoe pykoBoACTBO [DNEKTPOHHBIHN pecypc] :
yuebnoe nocodue / C. Karnen. — Dnektpon. nan. — Mocksa : JIMK TIlpecc, 2010.
— 651 c. — PexxuM nocryna: https://e.lanbook.com/book/61004. — 3aru. ¢ skpaHna.

2. Kuwuraes, FO.B. OcHOBBI MEKpOTIpOIIecCOpHOI TexHUKU. Y. 1 [DekTpoHHEIH pecypc] :
yuebHnoe nocobue / FO.B. KutaeB. — Dnektpon. nan. — Cankr-IlerepOypr : HUY
HUTMO, 2016. — 51 c. — Pexum noctyna: https://e.lanbook.com/book/91388. —
3ari. ¢ sKpaHa.

3. benos, A.B. ARDUINO: oT a30B mporpaMMHUpOBaHHUS JO CO3JaHHUS MPAKTHYECKUX
ycTpoiicTB [Dnexktponnslii pecypc] / A.B. benoB. — DnektpoH. naH. — CaHKT-
[lerepOypr : Hayka u Texuuka, 2018. — 480 c. — Pexum nocryna:
https://e.lanbook.com/book/109415. — 3ara. ¢ skpaHa.

4. benos, A.B. [IporpammupoBanne ARDUINO. Co3naem mpakTHueckue ycTpoicTBa
[OnexTponHnblii pecype] / A.B. benoB. — Dnekrtpon. naH. — Cankt-IletepOypr :
Hayka Hu TexHuunka, 2018. — 272 C. — Pexxum JIOCTyMa:
https://e.lanbook.com/book/109413. — 3aru. ¢ 9kpaHa.

Pecypcol UHTEpHET
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1. ®enepanbublii mopran «Poccuiickoe odpasoBanue» http://www.edu.ru/

2. ®enepanpHOe XpaHWHIe «EnuHas KouieKus nu(poBeIX 00pa30BaTEIbHBIX PeCyp-

co» http://school-collection.edu.ru/

3. Poccuiickuit mopran «OTkpbeITOoro oopasoBanus» http://www.openet.edu.ru

www.affp.mics.msu.su

4. http://www.labkit.ru/html/Assembler_for PIC (koHcmekt nekimii);

5. http://pic-project.ucoz.ru/ 1d/0/15 Assembler for P.pdf (yueOGnoe mocobue);

6. http://radiohlam.ru/?p=961(y4eGHoe mocodue).

DNEKTPOHHO- ONO-
JIMOTEYHasl CUCTE-
Ma «Ob baml'V»

DJIEKTPOHHO-
OnOIMOTEYHAS CH-
cTteMa «Y HUBEpCH-
TeTcKas Onomo-
Teka online»

DIIEKTPOHHO-
OnbmoTeyHas cu-
cTeMa U3JaTellb-
cTBa «JIaHby

CobcTBEeHHas AIEK-
TpOHHAas OuOIMOTE-
Ka y4eOHBIX U HayY-
HBIX AJIEKTPOHHBIX
W3JaHUI, KOTOpast
BKJIIOYAET U3JaHUS
IIpENoIaBaTeIe
bamly

ITonnotekcToBas b/]
y4eOHBIX ¥ HAyYHBIX
AJIEKTPOHHBIX U3/1a-
1307071

ITonroTtekcroBas b/]
y4€OHBIX M HAY4YHbIX
AJIEKTPOHHBIX U3/1a-
1307071

Perucrpanus
ABTOPHU30BAHHBII B bubmore-
JOCTYII T10 TTapo- e Bamry’ .

It 183 (70000207

JIIO U3 JII000H https://elib.bashedu.ru/

OCTYII U3
Touku cetu UB- a YP
LeDHET JIF000H TOY-
p KU cetu UH-
TEpHET
Perucrtparus
ABTOPHU30BaHHBIN 13 cet
p baml™V,
JIOCTYIL TIO T1apo- JabHEN NI
JIFO U3 JTF000M http://www.biblioclub.ru/
JIOCTYII U3
Touku cetu UB- .
TeDHET JIF000H TOY-
P KU ceTth UH-
TEpHET
Perucrpanus
ABTOPHU30BaHHBIN M3 COTH
P ml'yY,
JIOCTYII 10 Iapo- P —
X0 U3 000 http://e.lanbook.com/
JIOCTYII U3
Touku cetu UB- o
TeDHET JIF000H TOY-
P KU ceTth UH-
TEpHET

6. MaTtepuajabHoO-TeXHUYecKasi 6a3a, HeoOXoAUMas /ISl OCylIeCTBJIeHUsI 00pa3oBaTe/Ib-

HOI'0 mpouecca 1mo 1MCuMIlIingae

AynuTopus A7 YTEHHUs JIEKUUH TOJDKHA OBITh OCHAIEHA MEePCOHAIBHBIM KOMITBIOTEPOM U
MIPOEKTOPOM, MEPEaoIMM H300pakeHHnEe ¢ MEePCOHAIBHOIO KOMITbIOTEpa Ha HACTEHHBIM 3KpaH.
OO0pa31p! (UM MakeThl) U3Y4aeMbIX TEXHHYECKHUX CPEJCTB MCIOIb3YIOTCS Ha JIEKIHUAX B KauecTBe
JIEMOHCTPALIMOHHOI'O0 MaTepuania.
Jlnis mpoBeieHus MpakTHUECKUX padoT ucnoib3yeTcst uuTerpuposanHas cpena MPLAB IDE,
nporpammatop-otiagauk PICkit3 ot Microchip, pazpabotan u cobpan sabopatopHsiid cTeHa. B
Ka4yecTBEe Cpe/ICTBA pa3pabOTKU UCHoNb3yeTcs mnporpammarop-oriaaauuk PICKkit3 (puc. 1) — Heno-
pOroil W MPOCTOM B MCIIOJIb30BAHUM IPOrpaMMaTop JJsi BHYTPUCXEMHOTO MPOTrpaMMUPOBAHUS U

13


http://www.edu.ru/
http://school-collection.edu.ru/
http://www.openet.edu.ru/
http://www.affp.mics.msu.su/
http://www.labkit.ru/html/Assembler_for_PIC
https://elib.bashedu.ru/
http://bashedu.ru/go.php?to=www.biblioclub.ru/
http://bashedu.ru/go.php?to=e.lanbook.com/

otnanku Flash-mukpokonTposiepoB komnanuu Microchip, mocnenoBaTenb OTIUYHO ceOs 3apeKo-
mennoBasiero PICKkit2 (puc. 2). CBsi3b ¢ KOMIIBIOTEPOM, OOHOBIICHHE TPOrPAMMHOI0 00eCTIeUeHHUs
¥ TIUTaHWe TIporpaMmaTopa ocymectsisercs 1o uarepdericy USB.

N

MicrocHIP
2 [

1 - Lanyard Loop
2-USB Port Connection

3 Pin 1 Marker

4 — Programming Connector
5 - Status LEDs

6 — Push Button

Puc. 1. Buyrpucxemusiii otiaauuk/mporpammarop PICKit3.

Bl FICkit 2 Programmer - BURLOZLI1TOT ==
File DeviceFamily Progammer  Tools  View Help
Midrange Stardzid Configurstion
Device: Mo Device Found 0000
UserlDs:  FFFFFFFF
Checkeum:  FCDD
PICkit 3 connacted 1D = BUR102111707 @ MicROCHIP
VDD Pkt 3
[C] On -
Bl Erene Blark Check [E] MCLR 25
Frogram Memory

Hexonly = Source: Flune [Emgly/Erassd)

 Pickit™ 3

Puc. 2. Oxno mporpammatopa PICKit3 Programmer

Crenn Ne3 (puc. 3) npencraBisier co0oi cierka U3MEHEHHYIO cxeMy (MPMEHHON OTIaJI09HOMN
miatel 44-Pin Demo Board na PIC16F887. DnexkTpuueckas cxema MOTHOCTBbIO UACHTHYHA JEMOH-
CTpallMOHHOW TIaTe, OTJIMYAsACh TOJNBKO TeM, YTo coOpaHa Ha koHTposuiepe B DIP-kopmyce, Bce
BBIBOJIbI TIOPTOB JJISI JIETKOTO TOJKJIIOUYECHHS W PACIIMPEHUS] BO3MOKHOCTEN TUIaThl TaK)Ke BBhIBEC-
HBI Ha IITHIPHKH, 100aBlIeHa BO3MOXKHOCTh MHUTaHus oT USB u OT BHeUIHero BbIBOjAA (7S paciiiu-
peHust BO3MOXKHOCTEH TIJIaThl HA HEE YCTAHOBJIEH JIMHEWHBIN cTabunu3arop tumna 7805). bmaromaps
MOJTHOM CXEeMHOW COBMECTUMOCTH BCE MPOrPaMMBbI U3 Y4eOHOTO Habopa MporpaMM HMEIOIIUXCS B
PYKOBOJCTBE IO 3KCIUTyaTalllH, HallMCaHHbIe Ha pupMeHHYIo Aemo-iary 44-Pin Demo Board 0y-
IyT paboTaTh, 4YTO YIPOCUIIO MIPOLIECC CO3/IaHUS KOMIUIEKTA MPAKTUIECKUX PadoT.
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Puc. 3. JIaGopatopusiii crena Ne 3

HaunmenoBanue cnenuanu-

Bun zausatui

HaumenoBanue 000pyI0BaHMs, IPOTPAMMHOTO

3UPOBAHHBIX ayIUTOPHH, obecrieueHns
KaOMHETOB, JabopaTopuid
1 2 3
Aynuropus (415 xadbuner) | Jlekuun Hocka, yaeOHas MeOeIs , MPOEKTOP
Aymutopust 414  (pusuko- | YueOHas ayauropus | YueOHas meOenb, TOCKa ayAHTOpHAs, MOHOOJIOK
TEXHHYECKOTO Kopryc | s nposenenus 3ans- | ThinkCentre (12 mr)
yaebHoe) Tnit  nmaGoparopuoro | [Iporpammuoe oOecrieueHue:
THIIA 1. Windows 8 Russian; Windows Profession-

al 8 Russian Upgrade. Torosop Nel04 ot
17.06.2013 r. Jlunensus- OLP NL Aca-
demic Edition. Beccpounast.

2. Microsoft Office Standard 2013 Russian.
Horoeop Nel14 or 12.11.2014 r.. Jluuen-
3uss-OLP NL Academic Edition. beccpou-
Hasl.

3. MUurerpupomannas cpena MPLAB IDE.
CBoOojgHast Bepcusi (OecruiaTHasi- CKayu-
BaeTCs JIIOOBIM KEIAIOIINM);

4. JlabopatopHsblii cTeH Ne3;

5. BHyTpuCXeMHBIH
yuk/mporpammarop PICkit3.

oTJIaa-

UwnranpHbiit 3am Ne2 (kop-
nyc ¢usmara, 2 3Tax).

[Tomemmenust st camo-
CTOSITENTLHON paboThI:

Hayunslii 1 yaeOHbli (HOHJ, Hay4Has IEPHOINKA,
Wi-Fi moctym m1st MOOMIBHBIX YCTPOUCTB, He-
orpaamueHHbIN noctyn Kk ObC u b/I; xonmnuecTBo
mocaiouHeIx mect — 50.
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ITpunoxxenne Ne 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE YUPEX/IE-
HUE BBICIIIEI'O OBPASOBAHUA
«BAIIKMPCKHUU I'OCY JAPCTBEHHbBINM YHUBEPCUTET»

COJIEP)KAHUE PABOYEM ITPOI' PAMMBI

JUCLUHUIIMHBI DJIEKTPOHUKA B 4 ceMmecTpe
(HauMeHOBaHUE AUCITUTUIMHBI)

o4Has
(dopma o0ydeHust
Bua pa6orsl O0BLeM TUCHUILTHHBI
O6mas Tpynoemkocts aucturuinabl (3ET / gacoB) 4/144
Y4eOHBIX 9acOB HAa KOHTAKTHYIO PabOTy C MPEIo1aBaTesiem: 48,2
JIEKLIUHA 16

32

Hp&KTH‘I@CKI/IX/ CCMHUHAPCKUX

npyrux (TpynmoBasi, HHIUBUAyalbHas KOHCYJIbTAIIUS M UHBIC BUJIBI 0,2
y4eOHOI eI TEeNbHOCTH, TPEIyCMaTPUBAIOIINE pad0Ty 00yUarOIIUXCs C
npenoaasareseM) (PKP)

Y4eOHBIX 9acOB Ha CAMOCTOSATEIbHYIO paboTy obyuaromuxcs (CP) 96

Y4eOHBIX YacOB Ha IOJTOTOBKY K 9K3aMe- 0
Hy/3auery/nuddepenunpoanHomy 3adery (KoHTposn)

®opma(bl) KOHTPOJISA: 3aueT
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®dopma U3yueHus: MaTepuaoB: JEKIUH, IPAKTHYe-
CKHE 3aHATHS, CEMUHAPCKUE 3aHATHUS, TaOOpaTOPHbIE
paboThl, camocTosITeNIbHAsL PadoTa U TPYAOEMKOCTh

OcHoBHast 1 0TI0J1-
HUTEJbHAS JTUTEPA-
Typa, peKOMeHaye-

3amanus mo camo-
CTOSITEIbHOU paboTe

®opMa TeKylero
KOHTPOJIS yCIIeBa-
eMocTH (KOJLI0-
KBUYMBI, KOH-

Ne Tema u conepxanue ( yacax) Mas CTyJAeHTaM CTYIACHTOB TPOJIBHBIC PAOOTHI,
n/m (HOMepa U3 crucKa) KOMIIBIOTEPHBIE
TECTBI U T.II.)
JIK [TP/CEM JIP CP
1 2 3 4 5 6 7 8 9
Moayasb 1. OcHOBBI 8 16 48
MOCTPOCHHUS MUKPOIIPO-
LIECCOPHBIX YCTPOUCTB:
1. | Ynpouennas cTpykTyp- 4 6 16 [1]: §1-2 IToaroroBka K BbI- Beimonnenue
Hasi CXeMma sipa MUKpO- NIOJTHCHUIO NIPAKTU- | IPAKTUYECKUX pa-
TPOLIECCOPHOH CHCTEMBI 4ecKux pabor: 6ot:Nel, Ne2

(MUKpPOKOHTpOJIEpa) —
00BSACHUTH paboTy
JecatruaHoe, TBOMYHOE,
IIeCTHAAATHPUYHOE UC-
YHUCIIEHUE

[TamsTs IPOTpaMM, Tia-
MATH JaHHBIX. AJpecanus
Craauu pa3paboTKu
YCTPOMCTB HA MHKPO-
KOHTpOJLIepax

[ITnHBI MUKpOITpOIIECCOP-
HOH CHCTEMBI, pa3psi-
HOCTb

CdeTunK KOMaHJ, TaKTO-
BBl T€HEpaTOp, TAKTOBAs
4acToTa

113V, flesh-ROM, O3Y
(RAM)

3aganue Ne 1. Co-
3/1aHHE MPOEKTa B
cpene MPLAB;
3aganue Ne 2. Pas-
MEIIeHHEe TPorpam-
MBI B IIAMSATH MUK-
POKOHTpOJLIEpA.

17




Cuctemnsiii copoc. Bek-
TOp cOpoca.

Pasmernienue nporpaMmal
B TIaMATH MUKPOKOHTPOJI-
Jiepa, CAMBOJIbHBIC IMEHA
peructpos O3V,
Hasnauenue 1 OCHOBHBIE
KOMITOHEHTBI CPEJIbI
MPLAB. Coznanue mpo-
ekta. butsl KoHpUTYypa-
uuu. MlcXoaHbIi Ko TIpo-
rpammbl. MicnonHsembli
KoJ nporpammbl. Huzko-
YPOBHEBBIC U BEICOKO-
YPOBHEBBIE SI3BIKH TPO-
rpaMMHupoBaHus. AcceM-
OJiep-MaIlIMHHABIN S3BIK.
Komnumsamus.

Peructpsl oO1miero HazHa-
YEHUs1, PETUCTPBI CIICIH-
aIbHOTO Ha3HaueHUsI(
SFR), 6anku mamsiti
[onnporpammel. OcoOen-
HOCTH KoMaH[b! call.
Crek.

IIpepriBanue. Bexrop
npepbiBanus. [loanpo-
rpamma o0pabOTKH Tpe-
pBIBaHUSL.

Komanpgp! BeTBneHUs

16

[1]: §3-4

IloaroroBka K BbI-
MTOJTHCHHIO TTPAKTH-
4ecKkux paboT:

3ananue Ne 3. Ilepe-
ChUIKA JJAHHBIX;
3ananue Ne 4. Pa3-
paboTKa anropurma
C BETBJICHHUCM.

Brinoinenue
MPAaKTUYECKUX pa-
60T1:Ne3, Ne4

[epudepuiinpie ycTpoii-
CTBa MUKPOIPOILIECCOPOB.
ITopTe! BBOZA-BBIBOSIA
HcTouHuKy nipephIBaHUN B
KOHTpoJuiepax, Qary.

16

[1]: §5-6
[2]:

IloaroroBka K BEI-
MOJTHEHUIO MTPaKTHU-
YecKux padorT:

Brimonnenne
MPaKTUYECKUX pa-
00T:Ne5, Ne6
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Pa3pemenne npepsiBanus.
Kongwurypannonnsie 6u-
Th1. OTnagka. ITporpamm-
HBII CUMYJISTOP.
Apxurektypa ¢on Heii-
Mana. [IpuHIUIBI TOCTPO-
enus OBM.

I"apBapackas apxuTekTypa
Cucrema komang.. RISC,
CISC —mpoueccopsr

3aganue Ne 5. [{uk-
JMYECKHIA aJITOPUTM;
3amanue Ne 6. O6-
paboTKa HaXKATHS
KHOITIKH B CUMYJISI-
tope MPLAB.

Monayib 2. OCHOBBI 16 48
pOrpaMMUPOBaHUS U
OTJIaJIKU YCTPOWCTB HA
MUKPOKOHTpOJIIIEpax
O06paboTka HaXxkaTUs 16 [1]: §7-8 [ToaroToBka K BbI- BrimosnineHue
KHOTIKH [2]: [IOJIHEHUIO IIPAKTH- | IPAKTUYECKUX pa-
Komanpl nepecuiku 4eCKUX pador: 601:Ne7, N8
Komanp! paboTsl ¢ Oura- Sananne Ne 7. 06-
m paboTka HaxaTHs
Opranuszanus nporpaMm-
HEIX 38/1EDKEK KHOIIKM Ha CTEH/IE.
Komanas! ans opranusa- Ne3. Mopranue cpe-
IIM¥ [IUKJIOB tonuoaa. Opranuza-
IIporpamma Geryrmii Ut IIPOrpaMMHBIX
OTOHb BPEMEHHBIX 3aJIEp-
KEK
3ananue Ne§. “ be-
TyIIUNA OTOHB™
Hasnauenne ALIL 16 [1]: §9 [MoaroToBKa K BbI- BrlnonHeHne KoH-

ITpuaumn AL Ksanro-
BaHUE 10 YPOBHIO, IO
BpEMEHU

PaspsannocTs. Bpems npe-

[2]:

TIOJIHEHUIO KOH-
TPOJILHON pPaOOTHI:

3aganue Ne9. Pabo-

TPOJBHOU PAaOOTHI
Ne9
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o0Opa3oBaHwUsI
Munmumanm3anms AL

tac ALII

Pa6Gora ¢ ALIII
Hasnauenwue Taiimepa 3 4 16 [1]: §10 IToaroroBka K BbI- Brlnonnene KoH-
CUCTYHMKA. [2]: MTOJIHEHUIO KOH- TPOJIBHON PaOOTHI
[puHumn neticTsus Tak- TpoJIbHOH padoTer: | NelO
Mepa CueTYHrKa
CrpykTypa Taiimepa cuer- Samamue Nel0 Pa-
guka T/CO. .
. 6oTa ¢ TaiMepoMm-
Nuunnmanuzanus taliMepa- TMRO
N CYETIYUKOM
Pa6ota ¢ TaiiMepom- IO TIPCPRIBAHHUIO.
CUYETYUKOM 10 IIpephIBa-
HUIO
Bcero uacos: 16 32 96
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[Tpunoxenue Ne 2
PediTMHI-IJIaH JUCHUIITIMHBI

DJIEKTPOHHKA
(Ha3BaHUWE JUCLUUILIMHBI COTJIACHO pabodeMy yueOHOMY IIaHY)
CHEIUATBHOCTD DNEeKTPOHUKA U HAHODJIEKTPOHUKA
Kypc 2 , cemectp 4
Buabl yueOHoi nesi- bam 3a Yucno bauter
TeJILHOCTH CTYICHTOB | KOHKPETHO® | 3alaHMil [r oo o o o
3a/laHue 3a ce-
MECTp
Moayasb 1. OcHOBBI IOCTPOEHHSI MUKPOIPO- 0 50

LHEeCCOPHBIX YCTPONCTB

Texymui KOHTPOJIb

1. BeinosiHeHue npak- 5 6 0 30
TUYECKON paboThl

Py0exHblil KOHTPOJIb

1. [TucekmeHHast KOH- 1 20 0 20
TpoJibHasl paboTa
MoayJb 2. OCHOBBI IPOrPAMMHUPOBAHMSA U 0 50

OTJIAAKHU YCTPOHCTB HA MUKPOKOHTPOJLIEpax

Texymui KOHTPOJIb

1. BeinosiHeHue mpak- 5 4 0 20
TUYECKON pabOThI

Py0exHblil KOHTPOJIb

1. [Tucemennas KOH- 2 15 0 30
TpoJibHas paboTa

IMoompureabHbIe
0aJJIBI

1. YuacTtue B koH(e- 10 1 0 10
PEHIIUSX, ITyOIHKAIIHS
cTaren

IHocemaemocts (0a/1JIbI BBIYMTAKOTCH U3 001IeH CyMMbI HA0pAHHBIX 02J1J10B)

1. ITocenienue JeKIn- 0 —6
OHHBIX 3aHSTHHI
2. [locenienue npakTu- 0 -10

YeCKUX 3aHATHHI

HUTOroBbIii KOHTPOJIb

1. 3auer




