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CnucoK T0KyMEHTOB H MaTepHaJIOB

. Ilepeuenp muaHUpPyEMBIX pe3yabTaToOB OOYUYEHHUsS MO AUCLUUIUINHE, COOTHECEHHBIX C IIa-
HUPYEMBIMH Pe3yJIbTaTaMH OCBOSHHS 00pa30BaTeIbHOM MPOrpaMMbl

. Llems 1 MECTO TUCIHUILTUHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

. Coneprxanne paboueit mporpamMmbl (00beM JUCHHILIMHBI, TUIIBI U BUbI YYCOHBIX 3aHS-
TUH, Y4e0HO-METOMUYECKOE 00CCIIEUeHUE CAMOCTOSITEITLHOM PabOThI 00yUarOIIUXCsI)

. ®oH/1 OLIEHOYHBIX CPECTB MO TUCIUILIIMHE

4.1. IlepeveHb KOMIETEHIUI C yKa3aHUEM ATAroB UX (OPMUPOBAHHS B MIPOIIECCE OCBOE-
HUS 00pa3zoBaTelabHON mporpaMmbl. OmHcaHue MOKazaTesied M KPUTEPUEB OIICHUBAHHMSI
KOMITETEHIIMI Ha pa3IMYHbIX dTanax ux (GopMupoBaHUs, ONKUCAHHUE KAl OLICHUBAHUS
4.2. TunoBble KOHTPOJILHBIC 33/IaHUS WJIM MHBIE MaTepHalbl, HEOOXOIUMBIE JIJIsI OL[CHKH
3HaHWI, YMCHHI, HABBIKOB M OIIBITA JEATEIBHOCTH, XapaKTEPU3YIOIIUX ATAIbl (POPMHUPO-
BaHUS KOMIIETCHIIMI B IMPOIECCe OCBOCHHS 00pa30BaTeNIbHOWM MporpamMmbl. Metoauye-
CKHE MaTepHalIbl, ONPEIEIISIONINE IPOIeTyphl OLCHUBAHUS 3HAHUH, YMEHUH, HABBIKOB H
OTIBITA ACATENBHOCTH, XapaKTEPU3YIOMIUX 3TAlbl POPMHUPOBAHUS KOMITETCHIIUI

4.3. Petimune-nian OUCyuniuHvl (npu Heooxooumocmu)

. Y4eOHO-METOJMUECKOE U MHPOPMAITMOHHOE 00ECTICUCHHE JUCIIUTUINHBI

5.1. IlepeyeHb OCHOBHOHM U JTOIOJHUTEIBHOW Yy4EOHOH JUTEpaTyphbl, HEOOXOAUMOMN IS
OCBOCHHS TUCIIUTUTHHEI

5.2. Ilepeuenb pecypcoB MHPOPMALMOHHO-TEIEKOMMYHUKAIIMOHHON ceTH «VHTepHeT» U
IPOTPaMMHOTr0 o0ecreueHust, HEOOXOAUMBIX JUIsl OCBOEHHSI TUCIIUILIMHBI

. MarepuanbHo-TexHUYecKast 06a3a, HeoOXoAuMasl JUIsl OCYLIECTBICHHUsS 00pa3oBaTeIbHOIO

nmponecca no JUCHUITIINHE



1. TlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS MO TUCIUIIIHHE, COOTHECEHHBIX C
NJIAHUPYEMBbIMHU Pe3yJIbTATAMH OCBOECHHS 00pa30BaTeJbHOI MPOrpaMMbl
(c opuenmayueu Ha Kapmovl KOMNEMeHYutl)

B pesynbrare ocBoeHUs1 00pa3oBaTeIbHOM MPOrpaMMbl 00yUJaAIOIIUKACS TOJKEH OBIIA/ICTh Clie-
JYIOIIUMHU pe3yabTaTaMu 00y4EeHUs 110 AUCLUILINHE:

Kareropus (rpyn-

®opmupyemasi KomIie-

Koa n HauMeHoOBaHHe€ HHAHKATOPA T0CTHKCHUSA

1a) KOMIETeHUMIl | TeHUUs (C yKa3aHHEM KOMIIETEeH LU
KO0/12)
Cucremuoe u kpuru- | YK-1. Cnocoben ocymiectB- | YVK-1.1.
1IE€CKOC MBIIIICHIC NATh  TOMCK, KPUTHYECKHMH | 3HaTh: COBPEMCHHBIC TCHACHIMH Da3BHTHS JICKTPOHUKH,

aHanmM3 W CHHTe3 HH(popMa-
MW, TPUMEHATH CUCTEMHBIH
HOAXOJ JUISl PEIICHUS OCTaB-
JICHHBIX 337124

MPUHIUIBI TOCTPOSHHUS MHUKPOIPOLIECCOPHBIX CHCTEM, OC-
HOBBI TIPOTPaMMHUPOBAHMS Ha MAIIMHHBIX SI3bIKax (accemoO-
jiepe), OCHOBBI OTJIAAKH MPOrpaMM JUIl MHKPOKOHTpOJLIE-
POB Ha IPOrPaMMHOM CHMYJISTOpPE U Ha MaKeTe

YK-1.2.

YMeTb: mporpaMMHpOBaTh Ha MAIIMHHBIX sA3bIKaX (accemO-
Jepe), OTIaXKUBaTh NMPOTPAMMBI JUII MHKPOKOHTPOJUICPOB
Ha IIPOTPaMMHOM CHMYJIATOPE M Ha MaKeTe.

YK-1.3.

Bnaners: Braners HaBbIKaMu IIPOrpaMMHpPOBAHUS U OTIA[-
KH IIPOTpaMM Ha MHKPOKOHTPOJIIEPAX.

ITK-2. CnocobeH aprymeHTH-
pPOBaHO BBIOMPATh U PEan30-
BBIBaTh Ha MpaKkTHKE 3(dek-
THBHYIO METOJMKY 3KCIEpHU-
MCHTAIBPHOTO  HCCIICAOBAHHS
[apaMeTPOB M XapaKTEPHCTHK
npuOOpOB, CXEM, YCTPOMCTB U
YCTAHOBOK  DIICKTPOHHUKH U1
HAHODJICKTPOHUKH Pa3IHIHO-
ro (QyHKIHOHAIBHOIO Ha3Ha-
YEHUSI

IK-2.1.

3HaTh METOJBI MPOBEPKH PAOOTOCIIOCOOHOCTH U MPOBEPKH
rapaMeTpoB M XapaKTEpPUCTHUK YCTPOMCTB COBPEMEHHOM
JNEKTPOHUKH Ha MUKPOKOHTpOJLIepax

IK-2.2.

YMeTh aHanm3HpoBaTh PabOTy MPOTPaMMBI U TPOBEPATH
KOPPEKTHOCTb HAllMCAaHHOI'O KOJia HA MPOrpaMMHOM CHMY-
JISITOpE U Ha MaKerTe.

[K-2.3.

Bragers HaBbIKaMU NMPOrpaMMHOM M almapaTHOW OTIaJKH
MUKPOKOHTPOJUIEPHBIX YCTPOUCTB.

2. Ileab u MecTO IMCHUIIMHBI B CTPYKTYpe 00pa30oBaTe/bHOI MPOrpaMMbl

JlucuuruinHa «Q1eKmpoHuKa» OTHOCUTCS K 6A30601i YaCTH.
JucuuiuinHa u3ydaercs Ha 2 kypce(ax) B 4 ceMecTpe

[enbro n3yueHus: AUCUUIIINHBI SBISETCS U3yYEHUE OCHOB COBPEMEHHOMN AJIEKTPOHUKH.

JlaHHBIN Kypc NpeaHa3HadeH s cTyaeHToB HanpasiaeHus 11.03.04 «OnexTpoHuKa U HaHO-
AJIEKTPOHUKA». 3HAHMS, MOJYYEHHBIE B PE3YylbTaTe OCBOEHUS Kypca «DJIEKTPOHHMKA» MO3BOJSIOT
pa3pabaThIBaTh COBPEMEHHBIE 3JIEKTPOHHBIE YCTPOWCTBA Ha 0a3e COBPEMEHHBIX YHUBEPCAIbHBIX
MUKPOKOHTpOJUIepoB. [lo3TOMy, M3yueHue NUCUUIUIMHBI SBISIETCS OJHUM M3 HEOOXOAMMBIX dJie-
MEHTOB ITOATOTOBKH CIIEUAIMCTOB 110 JAHHOMY HaIlPaBJICHHUIO.

JucuumninuHa 6a3upyeTcs Ha CleayloIux aucuuminHax: "®dusuka", "MaremaTtuka", "Ouzu-
YECKHE OCHOBBI AJIEKTPOHUKH ", "TeopeTnueckre OCHOBBI MJIEKTPOTEXHUKN".

3HaHMsI, MOJIyYEHHBIE MO OCBOCHMIO JUCIUIUIMHBI, HEOOXOIUMBI MPHU BBINOJHEHUH Oaka-
JaBPCKOM BBIMYCKHOW KBaTM(PUKAIMOHHON paOOThl M M3ydeHHU AUCHUILTUH "MHpOopMannoHHbIe
texHojorun", "Cxemorexnuka", "MukponporeccopHas TexHuka" u " AnamoroBas U Hudponas
MHTETpaJIbHAS JIEKTPOHHUKA" .



3. Conepxanue padoyeii nporpaMmbl (00beM AUCUMIIUHBI, TUNIBI U BUbI Y4eOHBIX 3a-
HATHUH, y4eOHO-MeToAN4YecKoe oOecriedeHue CaMOCTOSATeIbHOMH PadoThl 00yYAKO X CSH )

Coneprxanne paboueli mporpamMmsl peactasieHo B [Ipmioxenun Ne 1.

4. ®DoHJ OLIEHOYHBIX CPECTB MO AUCHUIIHHE

4.1. [lepeyeHb KOMIIETEHIMI C YKA3aHUEM 3TAaNOB UX ()OPMHUPOBAHUSA B NPoLecce OCBOCHUS
o0pa3oBaTte/ibHOI nporpamMMel. OnucaHue NoKa3aTeseil 1 KpUTePUeB OLIEHUBAHUA KOM-
NneTeHUMi HA Pa3IMYHbIX 3TANAX UX (JOPMUPOBAHUS, ONTUCAHHE IIKAJI OLlEHUBAHUSA

Kon u hopmynupoBka KOMIETCHINH:
YK-1. CnocobeH oCymiecTBISATh MOMCK, KPUTHUECKUI aHANIW3 U CHUHTE3 WH(OpMAINH,
NPUMEHSATh CUCTEMHBIH OAXO/] VISl PEIICHHS ITOCTAaBICHHBIX 33134

3aueTr

[TnanupyeMbie pe3yIbTaThl
00yueHHs
(MHauKaTopsl MOCTHKEHUS

3aJJaHHOTO YPOBHSI OCBOCHHS
KOMITETEHITHI)

Kpurtepuu oueHnBaHus pe3yjbTaToB 00y4eHUs

«He 3auteno»

«3a4TeHO»

VHIMKATOp NOCTHIKSHUS
KOMIIETEHIINH (C KOJIOM)

YK-1.1.
3HaTh: COBpPEMEHHbIE TEH-

JACHIMU PA3BUTHUA DJICKTPO-

HUKH;, TPUHLIUIBI IOCTpOe-
HUSA  MHKPOIIPOLIECCOPHBIX
CHCTEM, OCHOBBI IPOTpaM-

MHPOBAHUS HA MAIIMHHBIX
si3pIKax (accemOiepe), OCHO-
Bbl OTJIAJKH MPOTPaAMM JIIst
MHUKPOKOHTPOJUICPOB Ha
IPOrPaMMHOM CUMYJISITOPE U
Ha MaKeTe

OTcyTCcTBHE 3HAHUN WITH (PparMeH-
TapHbIE MPEICTABICHUS O COBpE-
MCHHBIX TEHICHIMIX Pa3BUTHS JJICK-
TPOHHKH; IPUHLIUIAX TOCTPOCHUS
MHUKPOIPOLIECCOPHBIX CUCTEM, OCHO-
Bax IPOrpaMMMPOBaHMS Ha MalllMH-
HBIX fA3bIKax (acceMmOiepe), OCHOBBI
OTJIaJIKK TIPOTPaMM JJI1 MUKPOKOH-
TPOJUIEPOB HA IIPOTPAMMHOM CHUMY-
JSITOpE U Ha MakeTe

CdopmupoBaHHbIe (BO3MOXKHO HEIIOTHEIC)
NPE/ICTaBICHUS. O COBPEMEHHBIX TEHJICH-
LUAX Pa3BUTHUS DJIEKTPOHHUKHU; TPUHIMIIAX
MOCTPOEHHUS] MUKPOIIPOLIECCOPHBIX CHCTEM,
OCHOBAaX IMPOrPaMMHUPOBAHUS Ha MaIIHH-
HBIX s13bIKax (acceMOuepe), OCHOBBI OT-
JAJKU MIPOrPaMM JJI MUKPOKOHTPOJIIEPOB
Ha IIPOrpaMMHOM CUMYJIATOpPE U Ha MaKe-
TE

YK-1.2.
Y™merts:
Ha MAaIIMHHBIX s3BIKax (ac-
cemOIepe), OTIaKUBaTh MPO-
TpaMMBl  JIIS
TPOJLIEPOB HA MPOTPAMMHOM

IIPOrpaMMUpPOBaTh

MUKPOKOH-

CUMYJIATOPE U HA MAKETE.

OTCyTCTBHE YMEHHI WK (pparMeH-
TapHbIC YMEHUS MPOrPaMMUPOBATH
Ha MaIlIMHHBIX SA3BIKaX (acceMOiepe),
OTJIaXKUBATh MPOTPAMMBI JJISI MUKPO-
KOHTPOJUICPOB HAa IMPOTPAMMHOM
CHUMYIIATOPE U Ha MaKeTe.

B nenom ycrnienHoe (BO3MOXKHO HE CHUCTE-
MaTHYECKOE) YMEHHE MpPOTrPaMMHUpPOBATH
Ha MAIIMHHBIX s3BIKaxX (acceMoOiepe), OT-
JNQKUBATh MPOTPAMMBI JUIS ~ MHKPOKOH-
TPOJUICPOB HA MPOTPAMMHOM CHMYJISTOpPE
1 Ha MaKere.

YK-1.3.

Bnagerb: HaBblKamMH  HIpo-
rPaMMHPOBAaHUS U  OTJIAJIKH
[IporpaMm Ha MHKPOKOH-
TPOJUIEPAX.

OTcyTcTBHE BIafeHUs WIN (parMeH-
TapHOE BJIAJICHHE HaBBIKAMU IIPO-
TPaMMHPOBAaHUA W OTJIAAKH  TIPO-
rpaMM Ha MHKPOKOHTPOJUIEpax.

B nenom ycrienmHoe (BO3MOXKHO HE CHCTE-
MaTHYeCKOEe) HaBBIKAMU IIPOTPaMMHUpPOBa-
HUS M OTJIAAKK TIPOTPaMM Ha MHUKPOKOH-
TpoJuIepax.

CPEICTBaMU KOMITBIOTEPHOTO MOJAEIHPO-
BaHUSI MUKPOIIPOIIECCOPHBIX YCTPOHCTB




[1K-2. Cnoco0eH apryMeHTHPOBAaHO BHIOMPATh U PEATM30BLIBATh Ha MPaKTHKE 3()(HEKTUBHYIO Me-
TOJMKY SKCIIEPUMEHTAIBLHOTO UCCIIEIOBAHMS MTApaMETPOB U XapaKTEPUCTUK IPUOOPOB, CXEM, YCT-
POMCTB M YyCTAaHOBOK JIEKTPOHUKH U HAHODJIEKTPOHHUKH PA3IMYHOTO (PYHKIIMOHAIBHOTO Ha3HAYE-

HUA

3auer

[Tnanupyemsbie pe3yiib-
TaThl O0y4IEeHHUS
(MaankaTophl JOCTHXKEHHUS

KpuTtepuu oneHuBaHus pe3yibTaToB 00yueHUs

3a/IaHHOTO yPOBHI OCBOC- «He 3a4TeHOo» «3auTeHO»

HUSI KOMIICTEHITHIN)
[K-2.1. OtcyrctBue  3HaHuit  wim | ChopmupoBaHHblE (BOSMOXXKHO — HEIOJHBIE)
3HaTh METOJbI MPOBEPKH | ()parMeHTapHbIe MpEACTaBle- | MpeACTaBleHus 00 MeTojaax MpOBEpKH pado-

paboTOCIOCOOHOCTH U
TIPOBEPKH APaMETPOB |

HUS 00 MEeToAax IpPOBEPKH
paboTOCTIOCOOHOCTH U TIPOBEP-

TOCHOCOOHOCTH M NPOBEPKH IapaMeTpoB H
XapaKTepPUCTUK  YCTPOMCTB  COBPEMEHHOU

XapaKTePUCTHK yCT- | KU TIapaMeTpoB M XapakTepH- | 3JIEKTPOHHWKU HA MUKPOKOHTPOJIIEpax
poiicTs COBPEMEHHOH | CTHK YCTPOWCTB COBPEMEHHOMN

9JIEKTPOHUKH HAa MHKPO- | DJICKTPOHHKH HA MHKPOKOH-

KOHTpOJLIEpax TpoJuepax

[K-2.2. OTcyTcTBHE YMEHUM WU B menom ycmenraoe (BO3MOXHO HE CHCTEMa-
YMers  aHanu3upoBaTth | (hparMeHTapHBIC YMEHUs aHa- THYECKOE) YMEHHE aHaIU3UPOBaTh paboTy

paboTy mporpamMMbl U
POBEPSITH KOPPEKTHOCTD
HAIlUCAaHHOIO KOJa Ha
NIPOrpaMMHOM  CUMYJISI-
TOpE U Ha MaKeTe.

JU3UPOBATh PAbOTY MPOTpPaM-
MBI ¥ TIPOBEPATH KOPPEKTHOCTD
HaNMCaHHOT'o Ko/ia Ha Mpo-
rpaMMHOM CHMYJIATOpE U Ha
MakeTe

HpOTPaMMBbI U TIPOBEPSATH KOPPEKTHOCTh Ha-
MHCAaHHOI'O KOJIa Ha IPOTPAaMMHOM CHMYJISI-
TOpE U Ha MakeTe

[K-2.3.

Bnanets HaBBIKaMH TpoO-
rpaMMHOM U anmnapaTHOM
OTJIaZIKM MHUKPOKOHTPOJI-
JIEPHBIX YCTPOMCTB.

OTcyTcTBHE  BIAACHUS WM
(parmMeHTapHOE BIIAJEHHE Ha-
BBIKAMH POTPAaMMHOH W am-
MapaTHONH OTJIQJIKM MHUKPOKOH-
TPOJUIEPHBIX YCTPOUCTB.

B nenom ycremHoe (BO3MOKHO HE cHCTeMa-
THYECKOE) BJI/JICHUE HABBIKAMU  IIPOTPaMM-
HOW W amnmapaTHOM OTJIaJKW MUKPOKOHTPOJI-
JEPHBIX YCTPOMUCTB.




Kputepusimu onieHuBaHMs SBISIOTCA Oalljibl, KOTOPbIE BBICTABIISIIOTCS MPENOJaBaTeIeM 3a
BU/JIbI JICSITEIIBHOCTU (OIICHOYHBIE CPEJICTBA) M0 UTOTaM M3y4YEHHUs MOJyJiel (pa3fenoB AUCIUILIU-
HBI), IEPEYUCIICHHBIX B PEUTUHT-IJIaHE AUCLUUILUIUHBI (015 9K3aMeHa. TeKYIUH KOHTPOIb — MaKCH-
mMyM 40 GansioB; pyOeKHBIH KOHTPOJIb — MakcuMyM 30 0aiioB, MOOIIPHUTEIbHBIE OAJIIBI — MaKCH-
MyM 10; 01 3auema: TeKymuid KOHTPOJIb — MakCUMyM 50 OaiioB; pyOeKHBIH KOHTPOJIb — MAKCH-
MyM 50 GaiioB, HoompHUTENbHbIE Oaibl — MakcumyMm 10).
Ikanel OlleHUBAHUS:
(Ons sx3aMmena:
oT 45 110 59 6aJIOB — «yIOBIETBOPUTEIIBHOY;
otT 60 10 79 6aI0B — «XOPOLIOY;
ot 80 6aJI0B — «OTIUYHOY.
071s 3auema:
3aureHo — oT 60 10 110 peiTuHTOBBIX 0a/I0B (BKIH0Yas 10 moompuTeNbHBIX OAJITIOB),
He 3a4TeHO — OT 0 10 59 peUTHHTOBBIX OATIIOB).

4.2. TunoBble KOHTPOJIbHbIE 32/IaHUS UM HHbIE MAaTepHaJIbl, He0OXOAMMbIE 1JIf1 OLIEHKHU 3HA-
HMIi, yMeHHIi, HABBIKOB U ONbITA JeSATeJbHOCTH, XapaKTePU3YIOIIUX 3Tanbl GopMHUPOBa-
HHSI KOMIIETEHIHII B Mpollecce 0CBOEHUsI 00pa3oBaTe/ibHOI nporpaMmMbl. MeToanueckue

MaTepuaJbl, onpeaeisonye NpoueIypbl OLeHNBAHUS 3HAHUI, YMeHH i, HABHIKOB H OMbI-
Ta AeATeJIbHOCTH, XapaKTEePU3YIOIIMX 3TaNbl (JPOPMHUPOBAHUSA KOMIIETEH U

Komnerenius PesynbraTel 00y4eHus O1eHOYHBIE CpeCTBa
(c ykazaHHeM KoJ1a) Hnoukamop oocmuoicenust komne-
menyuu (¢ Kooom)
VYK-1. Cnocoben ocyme- | VK-1.1. [IpakTudeckue pabOTHI; KOH-
CTBJIATH IIOHUCK, KpI/ITH‘I@CKI/Iﬁ 3HaTLZ COBpeMeHHLIe TEHICHIIMN pag_ TpOJ'ILHLIC pa6OTLI; 3a4cT
aHaliM3 W CHHTC3 I’IH‘?OpMaHHH’ BUTHsI DJICKTPOHHUKHU; MPHUHIUIIBI 1O~
TIPUMCHATE  CHCTCMHBIM  IIOLIXOX CTPOCHUS MHKPOIIPOIIECCOPHBIX CHC-
JUIS PELICHUs MOCTAaBJICHHBIX 3a-
i TEM, OCHOBBI MPOrPAMMHUPOBAHUS HA
MalIMHHBIX sI3BIKax  (accemouepe),
OCHOBBI OTJIAJIKH TIPOTPAMM TSI MHK-
POKOHTPOJUICPOB Ha MPOTPaMMHOM
CHUMYJIITOPE U HA MaKeTe
VK-1.2.
YMeTh. mporpaMMHUpOBaTh  Ha Ma-
OIMHHBIX s3BIKaX (accemOiepe), OT-
JIQKUBATh MPOTPAMMBI JUII  MHKPO-
KOHTPOJUICPOB HA IPOTPAMMHOM CH-
MYJISITOPE U Ha MakeTe.
VK-1.3.
Brnaners: Bnanerp HaBbIKaMu TIpO-
rPaMMHPOBAHKS U OTJIAIAKH MPOTPAMM
HAa MHKPOKOHTpPOJLIEpaXx.
IIK-2. CriocoOeH apryMeHTHpo- IK-2.1. [IpakTudeckue pabOTHI; KOH-
BaHO BBIOUPATh U PEATH30BBIBATh | 3HATH METOIBI HMPOBEPKU PAOOTOCIIO- | TPOJBHBIC pAOOTHI; 3a4eT
Ha MPaKTHKE 3PPEKTUBHYIO ME- COOHOCTH W TIPOBEPKH IapamMeTpoB U
TOJIUKY SKCICPUMEHTATBHOTO XapaKTePUCTHK YCTPOHCTB COBPEMCH-
UCCIICIOBaHMS TApPaMETPOB U Xa- HOW 3JICKTPOHUKH Ha MHKPOKOHTPOJI-
PaKTEPUCTUK PUOOPOB, CXEM, Jiepax
YCTPONCTB M yCTAaHOBOK 3JeKTpo- | ITK-2.2.
HUKHU M HAHODJICKTPOHHUKH Pa3- YMeTh aHaJU3UpoBaTh pabOTy IMpPO-

7



JIMYHOT O (byHKHI/IOHaJ'ILHOFO Ha- IrpaMMbl U HOPOBEPATH KOPPEKTHOCTH
3HAYCHUA HamMCaHHOTO KOJa Ha IPOTrpaMMHOM

CHUMYJIATOpPE U Ha MaKeTe.

IK-2.3.

Bragetp HaBbIKaMM IPOrpaMMHON U
anmnapaTHOW OTJIAaJKH MUKPOKOHTPOI-
JIEPHBIX YCTPOMCTB.

4.3. Peiimunz-nnan oucyuniunot
(npu neobxooumocmu)

PeliTuHr—11ad qUCHUILIMHEL IPEICTABIECH B IPHIOKEHNUH 2.

B()l'[pOCLI K TEKyHieMy U pyﬁemHOMy KOHTPOJIO IO TECOPETUICCKOMY MaTeEpUualy

IIpumepHBIE BOIIPOCHI:

Monynb 1. OCHOBBI TOCTPOEHUS] MUKPOIIPOLIECCOPHBIX YCTPONCTB

1.

oM wN

~

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

VYipouieHHast CTpYKTypHast cXxema sJipa MUKpOIIPOLECCOPHON CUCTEMBI (MUKPOKOHTPOJLIE-
pa) — 0OBSICHUTDH PaboTy

JecsTuuHoe, IBOMYHOE, IECTHAATUPUIHOE UCUNCIICHHUE

[TamsaTe Iporpamm, aMATh JaHHBIX. AZlpecanus

Cranuu pa3pabOTKH yCTPONCTB HA MUKPOKOHTPOJIIIEpAx

[IInHBI MUKPOIIPOLIECCOPHON CUCTEMBI, Pa3psAHOCTD

CueTunK KOMaH]|, TAKTOBBIM reHepaTop, TAKTOBAs YaCTOTa

13V, flesh-ROM, O3V (RAM)

Cuctemusiii copoc. Bextop copoca.

Pa3memenue nporpaMmsl B IaMsATH MUKPOKOHTPOJUIEPA, CUMBOJIBHBIE MIMEHA PETUCTPOB
o3Yy.

Ha3nauenue u ocHoBHble KoMIOHEHTHI cpeibl MPLAB. Co3nanue npoekta. buthl koH)pU-
rypanuu. Vicxoauslii ko nporpaMmsl. McnonHasemsiit kox mporpaMMbl. HU3K0ypoBHEBBIE U
BBICOKOYPOBHEBBIE I3bIKH POrpaMMHUpOBaHUs. AcceMOiiep - MalIMHHBIN S3bIK. Kommuis-
usl.

Peructpsl 0611ero Ha3HaueHUsI, pETUCTPHI criennaabHoro Ha3HayeHusi( SFR), Oanku namstu
[Toamporpammel. OcobennocTt koman sl call. Crek.

[TpepriBanue. Bextop npepsiBanus. [lognporpamma o6paboTKu npepbIBaHUS.

Komanzb! BeTBIEHUA

[Tepudepuiinpie ycrpoiictBa Mukpompoueccopos. IlopTsl BBoga-BbIBO/IA

VcTouHuky npepbIBaHU B KOHTpOJUIEpax, ¢iaark. Pazpenienre npepbIBaHusL.
Kondurypanuonnsie 6utsl. Otnaaka. [IporpaMmmHbIil cUMYISTOP.

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

I"apBapackas apxuTekTypa

Cucrema komanz.. RISC, CISC —miponeccopsr

Monyinb 2. OcHOBBI TPOrPaMMUPOBAHUS U OTJIAAKH YCTPOMCTB HA MUKPOKOHTPOJIIEPAX

20.
21.
22.
23.
24.

O06paboTka HaXKaTHsI KHOTIKU
Komanzpl nepecsuiku

Komanas! paboTsl ¢ Outamu
Opraau3anus IpoTrpaMMHBIX 3aJIEPIKEK
Komanp! 17151 opranusaiuy UKIoB



25. TIporpamma GeryIuii oroHb

26. Haznauenne ALIII.

27. Ipuaun AL KBanToBaHMe 110 YPOBHIO, IO BpEMEHHU
28. PaspsnHocTs. Bpems npeobpazoBanus

29. Nannmamm3arus ALITT

30. Pabora ¢ ALIII

31. Ha3naueHue TaiimMepa cUeTYuKa.

32. [IpuHnun aeicTBUs TaliMepa CUeTIYnKa

33. Crpykrypa taiimepa cuerunka T/CO0.

34. aunmanu3aiys TaiiMepa-cueTdnKa

35. Pabota ¢ TaiiMepoM-CYETYUKOM I10 MTPEPHIBAHUIO

ITepeBox onenku u3 100-6aiTbHOM B YETHIPEXOAIUTHHYIO TIPOU3BOJIUTCS CICAYIOIIMM 00pa3oM:
- oiinyHO — oT 80 1o 110 6amnoB (BkIo4as 10 moompuTensHbIX 0AJIIOB);
- xoportio — ot 60 1o 79 6anoB;
- YIAOBJIETBOPUTEIBHO — OT 45 10 59 6aios;
- HEYJIOBJIETBOPUTEIHHO — MeHee 45 6allyioB.

3auteHo — oT 60 10 110 periTHTOBBIX 0a/I0B (BKIH0Yas 10 mMOOMpPUTENbHBIX OAJITIOB),
He 3auTeHO — OT 0 10 59 peUTUHTOBBIX OAIIIOB.

Kpumepuu ouenku (¢ oannax):

- 25-30 bannoe svicmasgnsemcs cmyoeHmy, eciu cmyoeHm 0ajl NOJIHble, PA36ePHYmble Omee-
Mbl HA 8Ce meopemuiecKue 0npocyl buiema, NPoOeMOHCMPUPOBaAl 3HaAHUe PYHKYUOHATbHBIX 803~
MOdACHOCMEU, MEPMUHONOUU, OCHOBHBIX DJIEMEHMO8, YMEHUe NPUMEHAMb MeopemuiecKue 3Hanus
npu 8blNoIHeHUuU npakmudeckux sadanuu. Cmyoenm 6e3 3ampyoHeHUuti omeemul Ha 6ce OONOIHU-
menbHbule gonpocyl. Ilpakmuyeckas uacmes pabomul bINOIHEHA NOIHOCMbBIO 03 HeMOYHOCmelU U
ouuUbOoK;

- 17-24 6annoe svicmasnsemcs cmyoeHmy, eciu Cmyoenm packpolil 8 OCHOBHOM meopemuye-
CKUe 80NPOChl, 0OHAKO OONYUieHbl HeMOYHOCIU 8 ONpedeNeHUl OCHO8HbIX noHamutl. IIpu omeeme
HA OONOJHUMENbHbIE BONPOCHL OONYWeHbl Heboabuue Hemoynocmu. Ilpu eévinoanenuu npakmuye-
CKOU yacmu pabomul OONYyujeHvl HeCyujecmeeHHble OUUOKU,

- 10-16 6annos evicmasnsemcs cmyOeHmy, eciu npu omeeme Ha meopemuiecKue 0npPocsl
CMy0eHmom OONYUjeHo HeCKOIbKO CYUeCmBeHHbIX OWUOOK 8 MOIKOBAHUU OCHOBHBIX noHamui. Jlo-
2UKa U NOIHOMA omeema cmpaoaiom 3aMemHbIMU U3bAHAMU. 3amemubl npodevl 8 3HAHUU OCHOG-
HbIX Memo008. Teopemuyeckue 80NPOCHL 8 YEIOM UZNLOHCEHbl OOCNAMOYHO, HO C NPONYCKAMU Ma-
mepuana. Mmeromcs npunyunuaivhvlie owmubKuy 6 102uKe nocmpoenus omseema Ha eonpoc. Cmy-
O0eHm He pewus 3a0ady Uil npu peueHuy 0oOnyujersvl epyovie ouuoKu,

- 1-10 dannoe svicmasnsiemcs cmyoenmy, eciu Omeem Ha meopemudeckue 60npocyl Ceude-
menbCcmayem 0 HeNOHUMAHUU U KpatiHe HenoIHOM 3HAHUU OCHOBHBIX NOHAMUL U Memo0o8. ObHa-
Dpyacusaemes omcymcmeue Hagblk08 NPUMEHEHUsT MeopemudecKux sSHaHuti npu 8bINOJIHEHUU NPAK-
muueckux 3a0anuu. Cmyoenm He cMo2 Omeemumy Hu Ha 0OUH OONOIHUMENbHBIU BONPOC.

IIpakTHyeckne padboThI
BrinonHenue npakTuyeckux paboT MPOXOAUT B KOMITBIOTEPHOM KJIACCE C MCMOJIb30BAHUEM
cpeast MPLAB. MPLAB — ato unterpupoBanHas cpena pazpadotku (MCP), kotopas MoxeT ObITh
3arpykeHa OecriaTHO ¢ BeO-caiita ¢pupmbl Microchip. MPLAB conepxut Bce mporpaMMHble HH-
CTPYMEHTAJIbHBIE CPEICTBA, HEOOXOIUMBIE JUIsl TOTO, YTOOBI HamucaTh mporpaMmy Ha Accemoiepe,
acceMOJIMpOBaTh €€, BBIMOJHUTh HA UMUTATOPE €€ TECTUPOBAaHUE U, HAKOHEL], 3arpy3UTh MpOrpam-
My C TIOMOIIBIO TIPOTPaMMaTOpa B MUKPOKOHTpoJuIep. Tarke At pOBeIeHHs MPAKTHYECKUX pa-



60T ucnonb3yercs nporpammarop-oraanauuk PICkit3 or Microchip, paspabotan u cobpan nabopa-
TOPHBIN cTeH]T Ha MUKpoKoHTposuiepe PIC16F887.
Hwuxe nepeunciena teMaTrka 3aJJaHui TPaKTUYECKUX PadoT:
3aganue Ne 1 Coszmanue npoekra B cpeae MPLAB
3ananue Ne 2 Pa3menienne nporpaMMsbl B IaMATH MUKPOKOHTPOJUIEpa
3aganue Ne 3 [lepecbuika TaHHBIX
3ananue Ne 4 PazpaboTka anroputma ¢ BETBICHHEM
3aganue Ne 5 [{ukiInM4eckuil anroputm
3ananne Ne 6 O6paboTka HaXxkaTus KHONKH B cumyisitope MPLAB
3amanne Ne 7 O6paboTka HaxaTHsi KHONIKH Ha cTeHae Ne3. Mopranue cBetonuoaa. Opranusamus
MIPOTrpaMMHBIX BPEMEHHBIX 3aJIEPIKEK
3aganue Ne§ “ beryuiuii orons”
3amanne Ne9 PabGora ¢ ALIIL.
3amanne Nel0) Pabota c TaitmepoM-cueTunkom TMRO no npepsiBaHuto.

IIpumep npakTHyeckoi padoTsbl.

3amanue Nel:
CO3JAHHUE INPOEKTA B CPEJIE MPLAB

Heasb. [IpnoOpectr mpakTHUECKUE HABBIKU pabOThl ¢ UHTETPUPOBAHHOM
cpenoit pazpaborku MPLAB. Hayuuthcst co3maBath NpoeKkT, H3YYUTh OCHOBHBIE
anemeHThl uHTEp(deiica MPLAB.

IHopsiaok BbIMOIHEHHs PA0OTHI:

1. Co3zpnaiiTe MpoeKT.

2. 3amycTuTe MOJEIUPOBaHUE (CUMYIIALINIO) BBITIOTHEHHS MPOTPaMMbl MUKPO-
KOHTpPOJIIEPA.

3. TIpocmotpute nanubie B okHe <KWatch>>.

4. TlpoBepbTe BpeMEHHbIE XapaKTEPUCTUKHU BBIMOJIHEHUS TPOrPaMMBbl B OKHE
<« Stop Watch>>.

Conep:xanue oryera:

1. KpaTkoe onucanue Ha3HaYEHUSI HHTETPUPOBAHHOMN Cpe/Ibl pa3paboTKu
MPLAB.

2. IlepeueHb OCHOBHBIX TyHKTOB MEHIO U KOMAaHJI, UCIIOJIb3YEMBIX ISl CO3/1a-
HUS MPOEKTA.

3. BriBog.

KoHTpoJibHbIE BONIPOCHI:

1. I3 kakuX OCHOBHBIX 3TallOB COCTOUT MPOIIECC CO3JaHMsI MPOEKTa B UHTEIPUPOBAH-
HOM cpeze pa3padboTrku MPLAB?

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

3. I'me yctanaBiIMBaeTcs 4aCTOTa BUPTyaJIbHOTO TAKTOBOI'O F'eHepaTopa?

4. C noMoIIpI0 KaKuX KHOMOK (KOMaH[) MOKHO YIIPaBJISATh MPOLIECCOM MOJEINPOBAHUS
(cUMYJISIIIMK) BBITOTHEHUS TPOrpaMMbl MUKPOKOHTpoJLIepa?

5. [losicnute Ha3HayeHue okHa <<KWatch>>.

6. [Tosicaute HazHaueHue okHa <K Stop Watch>>.

IIpakTHyeckue padoThl ONUCAHBI B METOAMYKE:
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OCHOBBI TIPOTPaMMHUPOBAaHUS W OTIAJAKH YCTPOHCTB Ha MHKpPOKOHTpoyuiepax Microchip

[DnekTpoHHBIN pecypc] : TPAKTUKYM TIO JUCHUIIIMHE <«DJIEKTpOHUKay». / bamkupckuit
roCy/IapCTBEHHBI yHUBepcuTeT; coct. B.X. A6Gapaxmano .— Yda : PULl baml'y, 2019 .—
ONeKTpoH. Bepcus med. myonukanuu .— J{ocTynm BO3MOXKeH uepe3 DJNEeKTpPOHHYI0 OHOIUOTEKY
bamly —

<URL.:https://elib.bashedu.ru/dl/local/Abdrahmanov_sost Osnovy
programmirovanija_pr 2019.pdf>.

KpuTepuu onenku (B 6aj1/1ax)

IHosyyeH 10MYyCK HA BHINOJHEHUE MPAKTHYECKON PadoThI 1 o6ann
BoinosineHue 3aganus 1 6ann
Odopmienue oTuera 1 o6ann
OTBeT HA KOHTPOJIbHbIE BONIPOCHI 2 bann

HpI/IBe}IeHO MMOJIHO€ NMMPaBUJIbHOC PEIICHME, BRJIIOYa0mee l'lpaBH.]'lebIﬁ OTBET H
HCYEPNBIBAKOINUE BEPHBIC PACCYKICHUA C NMPAMBIM YKa3aHUEM HaGHlOIlaeMbIX
sIBJICHUH U 3aKOHOB

JlaH mpaBWIbHBII OTBET, M NMPHUBEIEHO 00bSICHEHHE, HO B PelIeCHUH MMEKTCH 1 6ann
OJIMH UJIM HECKOJIbKO HEeI0CTATKOB
HeTt npaBwibHOr0 oTBETa 0 6annoe

Yuyactue B KOHpepeHUMsaX, Ny0JIMKaUuA cTarei

1. Myoaukanus crareii — 5 6annos

Kpurepun Onenka (B Oamax)
Tumn paGoTsl PedeparuBHas pabota 0,1
PaboTta HOCHT HCCIIeIOBATEIILCKHIA XapaKTep 0,3
PaboTa gBigeTcsa uccaeIoBaHueEM 0,6
Hcnonp3oBanue m3BecTHBIX | He ncmomb3yeT HUKaKuX JaHHBIX 0
ZIQHHBIX 1 HAYYHBIX (PaKTOB ABTOp HCITOJIE30BAJI U3BECTHHIC JAaHHEIE 0,4
Hcnonp30BaHbl YHUKAITBHBIE HAYYHBIC JTAHHBIC 0,6
[TonHoTa nuTHpyemoii mu- | Mcnonb3oBan yueOHBIN MaTepual 0,1
TCpatTypbl, CCBUIKA HA YH€~ | Jlcnonp30BaHbl CENMATH3HPOBAHHbIE U3IAHUS 0,3
HBIX
Hcnonp30BaHbl HHTEPHET PECYPCHI 0,6
AKTyanbHOCTb pabOThI W3yuenne Bonpoca He ABIISETCS aKTyaJIbHBIM 0
[IpencraBnennas paboTa npuBiekaer uarepec ceo- | 0,4
€l aKTyaJIbHOCTBIO
Pabota coepxuT Hay4HBIH XapakTep 0,6
CreneHb HOBHU3HBHI MOJTY- Pabota He coaep >KUT HUYETO HOBOTO 0
HCHHBIX PE3yJIbTATOB B paGoTe 10Ka3aH yXke YCTAHOBICHHEIH (aKT 0,4
B pabote mony4eHbl HOBBIE TaHHBIE 0,6

2. Yuactue B KOH(epeHIIMU- 5 da1106

TBopueckuii moaxo k 0OTOOPY U CTPYKTYpPUPOBAHUIO MaTepuaia - 1 6ann
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HoBu3Ha 1 caMOCTOSTENFHOCTh MPH ITOCTAHOBKE MPOOJIEMBI - 1 6ann

BricTynnenue He SBIsS€TCS MPOCTHIM YTEHUEM C SKpaHa - 1 6ann

B BBICTYIIIICHUH TOTIOMHSIFOTCSI B PACKPBIBAIOTCS KITFOUEBBIE MOMEHTHI,

MpEJICTaBJICHHBIE HA Claniax - 1 6ann

Bo Bpewmst BBICTYIUICHUS TIOCPKUBACTCS 3pUTEIHHBIA KOHTAKT C ayIUTO-

puel, pedb OTJIMYaeTcss 00raTcTBOM MHTOHAITUN - 1 oann

5. YueOHOo-MeTOoAMYECKOE H HH(POPMALIMOHHOE 00ecedyeHre JUCITUIIMHBI
5.1. IlepeyeHb OCHOBHOM H JONOJHUTEIbHOI Y4e0HOM JUTEpaTypbl, HEOOXOAUMOIi 1151 OC-
BOCHHS IMCUMILINHBI

OcHoBHas JuTepaTypa:

1. OcHOBBI mporpaMMHpOBaHHUS U OTIAJAKH YCTPOWCTB Ha MHUKpPOKOHTposuiepax Microchip
[DNEeKTPOHHBIN pecypc| : MPaKTHKYM IO JUCHUILIHHE «DIEKTPOHUKa». / bamkupckuii ro-
CyJIapCTBEHHBIH yHHBEpCcHUTET; cocT. B.X. AbnpaxmanoB .— Ya : PUL] baml'V, 2019 .—
DJEeKTPOH. Bepcus med. myonukanuu .— JlocTyn BO3MOXKEH depe3 DIIeKTPOHHYI OHOImo-
TEKy Baml'Y—<URL:https://elib.bashedu.ru/dl/local/Abdrahmanov_sost_Osnovy
programmirovanija_pr_2019.pdf>

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

3. benos, A.B. Co3naem ycTpoicTBa HA MUKPOKOHTpOJUIEpax [DIEKTPOHHBIN 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. — 3arun. ¢ a3xpaHa.

JlonoTHUTeILHAS JIUTEpPaTypa:

4. 3aeu, H.M. Pagmomoburensckue KoHCTpykiuu Ha PIC-mukpokonTposnepax. Kuura 3
[DnexTponnsiit pecype] / H.U. 3aen. — Dnexrpon. nan. — Mocksa : COJIOH-IIpecc, 2011.
— 240 c. — Pexxum goctyna: https://e.lanbook.com/book/13725. — 3ari. ¢ skpaHa.

5. 3aen, H.W. Pagnomoburensckue koHCTpykiuu Ha PIC-muxpokonTposnepax. C anropur-
MaMH paboThI MPOTpamMM M MOJPOOHBIMU KOMMEHTAPUSIMHU K UCXOIHBIM TekcTam. Kuura 2
[DnexTponnsiit pecype] / H.U. 3aen. — Dnextpon. nan. — Mocksa : COJIOH-IIpecc, 2008.
— 192 c. — Pexum poctyna: https://e.lanbook.com/book/13719. — 3arm. ¢ skpana.

5.2. Ilepeuyensb pecypcoB HH(POPMALMOHHO-TEICEKOMMYHUKAIMOHHOM ceTH « AHTEepHET» N
NMPOrpamMMHOro odecredeHusi, He0OXOAMMBbIX J1JIsl OCBOEHUS TUCUMILTHHBI

DJIEKTPOHHBIE pecypchl (10MOJHEHUEe CIUCKA JIUTEPATYPhl)

1. Karnen, C. PIC-muxpokonTposepsl. [lonHoe pykoBOJICTBO [ DNEeKTPOHHBIN pecypc] :
yuebnoe nocodue / C. Karnen. — Dnekrpon. nan. — Mocksa : JIMK Ilpecc, 2010.
— 651 c. — Pexum noctyna: https://e.lanbook.com/book/61004. — 3arun. ¢ 3xpaHa.

2. Kwuraes, FO.B. OcHOBBI MHKpOTIpOIIecCOpHOM TexHUKU. Y. 1 [DiekTpoHHEIH pecypce] :
yuebHoe nocobue / FO.B. KutaeB. — Dnektpon. nan. — Caunkr-IlerepOypr : HUY
UTMO, 2016. — 51 c. — Pexum noctyma: https://e.lanbook.com/book/91388. —
3ari. ¢ sKpaHa.

3. benos, A.B. ARDUINO: oT a30B mporpaMMHUpOBaHHUs JO CO3JaHHS MPAKTHYECKHX
ycTpoiicTB [DnekTpoHHbii pecypc] / A.B. benoB. — DOnektpoH. maH. — CaHKT-
[lerepOypr : Hayka u Texuuka, 2018. — 480 c. — Pexum nocryna:
https://e.lanbook.com/book/109415. — 3aru. ¢ skpaHa.

4. benos, A.B. [IporpammupoBanne ARDUINO. Co3naem mpakTHueckue ycTpoilcTBa
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[OnexTponnsblii pecype] / A.B. benoB. — Dnexrtpon. nan. — Cankr-IlerepOypr :

Hayka

u Texuunka,

2018.

272

C.

https://e.lanbook.com/book/109413. — 3aru. ¢ 9kpaHa.

Pecypcol UHTEpHeT

1. ®depepanbhsiii nopran «Poccuiickoe odpazoBanue» http://www.edu.ru/

2. ®enepanbHoe xpanwiuiie «EauHas koyutekius udpoBeix 00pa3oBaTe/ibHBIX Pecyp-
coBy http://school-collection.edu.ru/

3. Poccuiickuii mopran «OTkpeiToro 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 (yueOnoe mocobwue);

6. http://radiohlam.ru/?p=961(y4ueGHoe mocodue).

Pexxum JIOCTyMa:

CobcTBeHHas AIeK- Peructpanus
TpOHHAas OMOINOTE- . B bubnmore-
ABTOPU30BAHHBII
Ka y4eOHBIX U Hay4- ke baml'V,
DNEKTPOHHO- OMO- TOCTYII T10 TTapo- N
HBIX AJIEKTPOHHBIX . TaJIbHEHIITHI -
JIMOTEYHAs CUCTE- AR, KOTOPAS 110 U3 JII000H [—— https://elib.bashedu.ru/
Ma «Ob baml'V» ’ p TOYKHU ceTu UH- yu
BKJIIOYACT M3JaHUS 000 TOY-
N TEpHET
[peroaBareseu Ky cet Mn-
bamly TEpHET
Perucrpanus
IIEKTPOHHO ABTOPU30BaHHBIN 13 ceTH
P ITonmroTekcToBast b/] p baml'y,
Onbmorenas €OHBIX 1 HAYYHBIX JLOCTYTL O Tapo- maJILHENIITNI
cucremMa «YHHUBEp- 1 yi JTFO M3 JTFO0O0H http://www.biblioclub.ru/
AIEKTPOHHBIX U3/1a- TOCTYII U3
cuTeTckas Ouo- N TOUkH ceTd UH- .
i HUH mr000# TOY-
imroteka online» TEpHET
Ku cetu Nn-
TEpHET
Perucrpanus
ABTOPH30BaHHBIN 13 ceTH
DIIEKTPOHHO- [TonHotekcroBas b/] P baml'V,
onoOIMoTEYHAS €OHBIX ¥ HAYYHBIX JLOCTYTI TIO Tapo- TaTbHEHTITHI
i i JIFO U3 JTF000H http://e.lanbook.com/
CHCTEMAa U3/1aTelb- PIEKTPOHHBIX U3/a- TOCTYII U3
. TOYKHU ceTu MH- .
crBa «Jlaup» HUH mr000# TOY-
TEepHET
Ku cetu Un-
TEepHET

6. MaTepuajabHO-TeXHUYeCKasi 6232, He00OX0AUMAsI /171l OCYLIEeCTBJIEHUSI 00pa3oBaTeib-
HOT0 Mpolecca Mo JUCIHUNINHE

Aynuropus AN YTE€HUs JIGKIMI JOHKHA OBITh OCHAIEHA MEePCOHANBLHBIM KOMIBIOTEPOM U
MIPOEKTOPOM, MEpPearouM H300pakeHHne ¢ MEePCOHAIBHOIO KOMIIBIOTEpa Ha HACTEHHBIM 3KpaH.
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OO0pa3ip! (UM MaKeThl) U3Y4aeMbIX TEXHUYECKUX CPEJICTB UCHOJIB3YIOTCS HA JICKLIHUAX B Ka4eCTBE
JEMOHCTPALIMOHHOTO MaTepHara.

Jlig npoBeieHus: MPaKTUUECKUX paboT ucrob3yeTcs uHTerpupoBanHas cpena MPLAB IDE,
nporpammatop-otiagduk PICKkit3 ot Microchip, paspaboran u cobpan s1abopaTtopHblii cTeHa. B
KaueCTBE CPEJICTBA Pa3pabOTKU HMCIONb3yeTcsi mporpammarop-otiamuuk PICkit3 (puc. 1) — Hemo-
pOroif U MPOCTOM B MCIIOJIB30BAHUM IPOrpaMMaTop JJisi BHYTPUCXEMHOTO MPOTrPaMMUPOBAHUS U
otnanku Flash-mukpokoHTposuiepoB komnanuu Microchip, mocienoBaTenb OTIMYHO ceds 3apeKo-
menoBasiero PICkit2 (puc. 2). CBsi3b C KOMIIBIOTEPOM, OOHOBJICHHE ITPOTPAMMHOTO 00€CIIeUeHUS
U MIMUTaHKE [IporpaMMaTropa ocymiecTisiercs o uarepdeiicy USB.

-~

MicrocHiP

1—Lanyard Loop
2-USB Port Connection
3—Pin 1 Marker

4 — Programming Connector
5 - Status LEDs

6 — Push Button

Puc. 1. Buyrpucxemusiii otiaguuk/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
ey "
Heax Oy ~ | Source: |Mone [Empty/Erassd)

 Pickit™ 3

Puc. 2. Oxno nporpammaropa PICKit3 Programmer

Crenpg Ne3 (puc. 3) npencrasisieT co0Oi cierka N3MEHEHHYIO cxeMy (UPMEHHON OTIal04HOMN
wiatel 44-Pin Demo Board na PIC16F887. Dnekrpuueckas cxema NOJHOCTbIO WJCHTUYHA JIEMOH-
CTPAIlMOHHOW TuIaTe, OTIAWYAsICh TOJBKO TeM, 4TOo coOpaHa Ha kKoHTposuiepe B DIP-kopmyce, Bce
BBIBOJIbI ITOPTOB YISl JIETKOTO MOJKJIIOUEHUS M PACIIUPEHNS BO3ZMOXKHOCTEN IJIaThl TAK)KE BBIBEJIE-
HBI Ha IITHIPbKH, T00aBleHa BO3MOXKHOCTh nMUTaHus oT USB u oT BHelIHero BbIBojA (ISl paciiu-
pPEHHUs BOBMOXKHOCTEH TUIaThl Ha Hee YCTAHOBJICH JIMHEHHbIN crabunuzaTop Tuna 7805). biarongaps
MOJIHOM CXEeMHOW COBMECTHMOCTH BCE MPOrpaMMbl U3 y4eOHOro Habopa MporpaMM MMEIOIIUXCS B
PYKOBOJICTBE 10 HKCIUTyaTalliH, HallMCaHHble Ha (hupMeHHYro JemMo-tuiaty 44-Pin Demo Board Oy-
IyT paboTaTh, YTO YIPOCUIIO MTPOLIECC CO3/IaHUS KOMIUIEKTa MTPAKTHUYECKUX padoT.
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i

Puc. 3. JIaGopatopHhsiii crena Ne 3 ;

HaunmenoBanue cnenuanu-

Bun zausatui

HaumenoBanue 000pyI0BaHUs, IPOTPAMMHOTO

3UPOBAHHBIX ayIUTOPHH, obecrieyeHust
KaOMHETOB, TabopaTopuit
1 2 3
Aynuropus (415 xadbuner) | Jlekuun Hocka, yaeOHast MeOels , MPOEKTOP
Aymutopust 414  (pusuko- | YueOHas ayauropus | YueOHas MeOenb, JTOCKa ayAHTOpHAs, MOHOOJIOK
TEXHHYECKOTO Kopryc | st nposenenus 3ans- | ThinkCentre (12 mr)
yaeOHoe) it  naboparopuoro | I[Iporpammuoe obecneuenue:
THIA 1. Windows 8 Russian; Windows Profession-

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

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

3. WnrerpupoBannas cpena MPLAB IDE.
CBoOomHas Bepcusi (OecruraTHasi- CKadw-
BaeTCs JIFOOBIM JKETAOIIAM);

4. JlabopatopHblii cteny Ne3;

5. BHyTpucxeMHbIi
ynk/mporpammarop PICKkit3.

OTJaI-

UwuranpHpiii 3am No2 (kop-
nyc ¢usmara, 2 3Tax).

[Tomemmenust st camo-
CTOSITENTLHON paboThI:

Hayunslii 1 yaeOHbli (HOHJ, Hay4Has IEPHOINKA,
Wi-Fi moctym 11 MOOMIBHBIX YCTPOWCTB, HEOT -
panmueHHbid foctyn K ObC u B/I; xonngyectBo
rmocaouHeIx mect — 50.
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ITpunoxxenne Ne 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIUKETHOE OBPA30BATEJIBHOE YUYPEX/IE-
HUE BBICHIEI'O OBPA3SOBAHMA]
«BAIIKMPCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

JTUCITUTUIMHBI DIIEKTPOHUKA B 4 ceMmecTpe
(HaMMEeHOBaHUE AUCITUTLIHHBI)

O4YHasiz
(dhopma o0y4eHust
Bun padorsl O0BeM THCHUILTAHBI
O6mas Tpynoemkocts auctutuinabl (3ET / gacos) 4/144
Y4eOHBIX 4aCOB HAa KOHTAKTHYIO pabOTY C MPENOJIaBaTEIeM: 48,2
JIEKITUHA 16

32
IPAKTUYECKUX/ CEMUHAPCKUX

JIpyrux (rpynmnoasi, UHAUBUyalbHasi KOHCYJIbTALMs U UHbIE BUbI yueO- 0,2
HOM JeATeNbHOCTH, NpeycMaTpUBarolIe padboTy 00ydaroLuxcs ¢ npe-
nonasarenem) (OKP)

Y4eOHBIX 4acOB Ha CaMOCTOATEIbHYI0 paboTy obydaromuxcs (CP) 96

Y4eOHBIX YacoB Ha MOJATOTOBKY K dK3ame- 0
Hy/3auety/muddepenmpoBannomy 3adety (KoHTpoIs)

®opma(bl) KOHTPOJIS: 3adeT
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CDopMa HU3YYCHUS MATCPUAJIOB: JICKIIUU, IIPAKTHUYIC-
CKHE 3aHATHs, CCMUHAPCKUE 3aHSTHsL, JTA0OPATOPHBIC
paboThI, caMOoCTOATENbHAS paboTa U TPYIOEMKOCTh

OCHOBHAsA 1 JOMOJI-
HUTEJIbHAS JTUTEPA-
Typa, peKOMEH/Iye-

3amaHus Mo camo-
CTOSITEJILHOM paboTe

dopma TeKyIIero

KOHTpOJIS ycIie-
BaeMOCTH (KOJIJIOK-
BUYMBI, KOHTPOJIb-

Ne Tema u comepkanue (5 gacax) Mast CTyICHTaM CTY/ICHTOB HBIE pabOTHI, KOM-
/1 (HOMEpa U3 crmcKa) MBbIOTEPHBIE TECTHI
U T.I1.)
JIK I[MTP/CEM JIP CP
1 2 3 4 5 6 7 8 9
Moayab 1. OcHOBBI 8 16 48
TIOCTPOCHUS MUKPOIIPO-
IIECCOPHBIX YCTPOUCTB:
1. | VYnpouennas CTpykTyp- 4 6 16 [1]: §1-2 IToaroroBka K BbI- Brinonnenue
Hasi CXeMa s/[pa MUKpO- MOJHEHHUIO IPAKTU- | IPAKTUYECKHUX pa-
TPOLIECCOPHOU CHCTEMBI YecKkux padorT: 60T:Nel, No2

(MUKpPOKOHTpOJIEpA) —
00BSACHUTH paboTy
JecatruaHoe, TBOUYHOE,
IIeCTHAAATHPUYHOE UC-
YHUCIIEHUE

[TamsTs IPOTpAMM, TIa-
MATH JAaHHBIX. AJpecanus
Craauu pa3paboTKH yCT-
POYCTB HA MUKPOKOH-
TpoJIIEpax

[IInHbI MUKpOIIpOIIECCOP-
HOH CHCTEMBI, pa3psi-
HOCTb

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

113V, flesh-ROM, O3Y
(RAM)

3aganue Ne 1. Cos-
JaHHe MPOEKTa B
cpene MPLAB;
3aganue Ne 2. Pa3z-
MeIIEHNE TTPOorpam-
MBI B TaMSITH MUK-
POKOHTpOJIIEpA.

17




Cuctemnsiii copoc. Bek-
TOop cOpoca.

Pasmernienue nporpaMmbl
B TIaMSITH MUKPOKOHTPOJI-
Jepa, CHMBOJIbHBIE UMEHA
peructpoB O3Y.
Hasnauenue 1 OCHOBHBIE
KOMIIOHEHTBI CPeJIbl
MPLAB. Co3nanune mpo-
exrta. butel kordurypa-
uuu. MlcXoaHbIi KO TTpo-
rpammbl. MicnonHsemblid
KoJ nporpaMmsbl. Huszko-
YpOBHEBBIE U BBICOKO-
YPOBHEBBIE SI3BIKH ITPO-
rpamMmmupoBaHus. AcceMo-
JIep-MalluHHBIN S3BIK.
Komnusamus.

Peructpsl oOmiero HazHa-
YEHUs1, PETUCTPHI CIICIH-
aIbHOTO Ha3HaueHUsI(
SFR), 6ankH mamsiTi
Ionnporpammel. OcoOen-
HOCTH KoMaH/b! call.
Crek.

IIpepriBanue. Bexrop
npepbiBanus. [loanpo-
rpamma 00pabOTKH Tpe-
pBIBaHUSL.

Komanngp! BeTBneHUs

16

[1]: §3-4

[MonroroBka K BbI-
MIOJIHEHUIO TTPAKTH-
YecKux padorT:

3aganue Ne 3. Ilepe-
CBIIKA JAHHBIX;
3amanne Ne 4. Paz-
paboTka anroputma
C BETBJICHUEM.

Brinonnenue
MPaKTUYECKUX pa-
00T1:Ne3, Ne4

[epudepuiinpie ycTpoii-
CTBa MUKPOIPOIIECCOPOB.
ITopTe! BBOZA-BBIBOSIA
HcTouHuKy nipephIBaHUN B
KOHTpoJuiepax, Qaru.

16

[1]: §5-6
[2]:

IToxroToBka K BbI-
MOJTHEHHIO MPAKTHU-
4ecKkux paborT:

Brinonnenue
MPaKTUYECKUX pa-
60T:Ne5, Neb
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Pa3pemenne npepsiBanHus.
Kongwurypannonnsie 6u-
Th1. OTnaaka. [Tporpamm-
HBII CUMYJISATOP.
Apxurektypa pon Heii-
Mana. [TpuHIuUIbI M10-
ctpoenust OBM.
I"apBapackas apxuTekTypa
Cucrema komang.. RISC,
CISC —mpoueccopsr

3aganue Ne 5. I{uk-
JIMYECKUN aJITrOpPUTM;
3aganue Ne 6. O0-
paboTKa HaKATUS
KHOIIKH B CUMYJISI-
tope MPLAB.

Mopayab 2. OCHOBBI 16 48
POrPaMMHUPOBAHUS U
OTIAJIKU YCTPOMCTB Ha
MUKPOKOHTPOJIIEpaX
O6paboTKa HaXKaTHsl 16 [1]: §7-8 ITonroroBka K BEI- Brmomanenue
KHOTIKH [2]: MIOJIHEHUIO MIPAKTU- | MIPAKTUYECKUX pa-
Komarp! nepecpLiku YEeCKHX pPadoT: 00T1:Ne7, Ne§
Komanpl paboTsl ¢ Outa- Sananne Ne 7. 06-
MH paboTka HaKkaTus
Opranuszanus nporpaMm-
HBIX 31epIKeK KHOITKHM Ha CTEHJIE.
Komanps! a5 opranusa- Ne3. Mopranue cpe-
IIM¥ [HKIIOB toanona. Opranusa-
IIporpamma Geryrmii 1 IporpaMMHBIX
OTOHB BPEMEHHBIX 3aJIep-
KEK
3amanue Ne®. “ be-
T'YLIUI OrOHb”
Hasnauenue ALIL 16 [1]: § IToaroroBka K BbI- Brinmonnenue KoH-

IIpuauun AL Ksanro-
BaHUE 110 YPOBHIO, IO
BpEMEHU

PaspsannocTs. Bpems npe-

[2]:

MOJTHEHHIO KOH-
TPOJILHOW pPabOTHI:

3aganue Ne9. Pabo-

TPOJILHON PaOOTHI
Ne9
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o0Opa3oBaHwUsI
Munmumanm3anms AL

tac ALII

Pa6Gora ¢ ALIII
Hasnauenue taiimepa 3 4 16 [1]: §10 ITonroroBka K BBI- BrmosHeHME KOH-
CYETYHKA. [2]: HOJIHEHHIO KOH- TPOJIBHOH PaGOTHI
[puHumn neticTsus Tak- TpoAbHOU paboTel: | NelO
Mepa CYEeTUHKa
CrpykTypa Taiimepa cuer- Sanamue Nel0 Pa-
guka T/CO. .
o 6ota c TaliMepoM-
Nuunmanuzanus taliMepa- TMRO
cyeTUMKA CYCTUYUKOM
Pa6ora ¢ TaliMepoMm- TIO MPEPLIBAHHUIO.
CUYETYUKOM 10 IIpephIBa-
HUIO
Bcero uacos: 16 32 96
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ITpunoxxenne Ne 2
PeliTUHIr-IJIaH AUCHMILINHBI

DJIEKTPOHUKA
(Ha3BaHUE UCIUIUIMHBI COTJIACHO paboueMy yueOHOMY IUIaHy)
CHEUAIbHOCTh DNEeKTPOHUKA U HAHOAJIEKTPOHUKA
KypcC 2 , cemectp 4
Bunbl yueOHoii gesi- bamnn 3a Yucio bassl
KOHKPETHOE | 34 5 v ”
TEABHOCTH CTYIEHTOB p AQHUR [\ 1y nManbHBIH | MakcUMasTbHBIM
3aJaHue 3a ce-
MECTp
MoayJb 1. OCHOBBI IOCTPOEHUS] MUKPOIIPO- 0 50

LECCOPHBIX YCTPONCTB

Texkymuii KOHTPOJIb

1. BemmonHeHue mpax- 5 6 0 30
TUYECKON pabOThI

Py0exHblil KOHTPOJIb

1. ITucbmeHnHast KoH- 1 20 0 20
TpoJibHAs paboTa
MoayJb 2. OCHOBBI IPOrPaMMHUPOBAHNS U 0 50

OTJIA/IKH YCTPOIiCTB HA MUKPOKOHTPOJLJIepax

Texkymuii KOHTPOJIb

1. BemmonHeHwue mnpax- 5 4 0 20
TUYECKON pabOThI

PyGe:xHblil KOHTPOJIb

1. IIncbMeHHass KOH- 2 15 0 30
TpoJibHAas paboTa

IHoompurenbubie
0aJLIBI

1. Yuactue B koHbe- 10 1 0 10
PEHIUSX, TTyOJINKAIUS
cTaTen

IHocemaemocTs (0a/UIbI BBIYMTAIOTCH U3 0011l CyMMbl HA0PAHHBIX 0AJ1710B)

1. IMocemenue neKnu- 0 -6
OHHBIX 3aHATHI
2. [Tocemnenune npakTu- 0 -10

YeCKUX 3aHATHU

HNToroBobiit KOHTPOJIb

1. 3auer




