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AHHOTaUs

Hucuunnuna «TexHuyeckue cpeicTtBa B Cpele KOHTPOJS M JUArHOCTUKH» BXOIUT B
o0pa3oBaTeNbHYI0 TPOTrpaMMy BBICHIETO 00Opa3oBaHusi — TMporpamMmy OakajaBpuaTa IO
HalpaBjeHUI0 MoAroToBku/ crenuanbHocTH 27.03.05 «/HHOBaTHKa» HaNpPaBICHHOCTH
«/lHHOBalMU U YIpaBJICHUE MHTEJUIEKTYalIbHONW COOCTBEHHOCTBIO». /lucnuiuinHa peanusyercs
kadeapoi «NeSy.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTECHITUI:

[IK-4 «CrnocoOeH OCYIIECTBIATh aHAIM3 CYIIECTBYIOMEH CTPYKTYPhI YIPABJICHHS
OpraHu3aLUENn»

[IK-8 «Cnocoben pemarh 3aqaud 1O BHEIPEHHUIO TEXHUYECKUX CPEICTB 00paboOTKH
uH(pOpMAIINH, IEPCOHATLHBIX KOMITBIOTEPOB U CETEH, aBTOMAaTU3UPOBAHHBIX PAOOYHX MECTH

CopepxaHue IUCUUIUIMHBI OXBAaThIBA€T KpPYr BOIPOCOB, CBS3aHHBIX C IOJIYYCHHEM
CTyJICHTaMH TEOPETUYECKHX 3HAHUM U TMPAKTUUECKHMX HABBIKOB II0 IPOEKTHUPOBAHMIO,
BHEJIPEHUI0O M TMPUMEHCHHUIO TNpUOOpPOB KOHTpOds | JauarHocTuku Ha ©Oasze RISC
MHUKPOKOHTpPOJIIIEPOB ¢ ["apBapIcKON apXUTEKTYpOX.

Teopetnueckue 3HaHUS, MOJYYCHHbIE B PE3yJbTaTe W3YYCHUS IAUCIUIUIUHBI U HABBIKU
CO31aHus MPUOOPOB KOHTPOJIS M TMATHOCTUKU Ha 0a3¢ OJHOKPUCTAITBHBIX MUKPO-DBM moKHBI
OBITH JOCTATOYHBIMU JJI1 IPUMEHEHHUS HA MPAKTUKE

[IperoaBanre MUCHMIUIMHBI TPEAYCMAaTPUBACT ClieAylomue (OPMBI OpraHU3aALUN
yueOHOro npoiiecca: JIEKIIH, J1a0opaTopHble paboThl, CaMOCTOsITeNbHAs pPadoTa CTYIEHTOB.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAsI aTTecTals B (hopMe IK3aMeHa.

OO0mast Tpy0eMKOCTh OCBOSHUS JHUCHIHUIUIMHBI COCTABISACT S5 3aueTHBIX enuHuil, 180
YacoB.

S3bIK 00yueHus 0 JUCHMIIUHE KPYCCKUM »



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

Henbto gucuumiaueel “TexHUYeckue cpeacTBa B Cpele KOHTPOJISL M JIUarHOCTUKU
ABIISIETCSl TMOJIyY€HUE CTYJEHTaMH 3HAHUN O METOAAaX IMOCTPOCHUS MPUOOPOB NUATHOCTUKU U
KOHTpOJIS Ha 0a3e OAHOKPHCTAIBHBIX MUKpO-DOBM nisi mpakTHueckoro mpuMEHEHus: B cdepe
MIPOU3BOJICTBEHHOTO0 KOHTPOJISI KaueCTBA MPOAYKILIHUHU, YIPABICHUN Ka4eCTBOM M CepTH(PUKAUU
NPOMBIIUICHHBIX u3Aeiuid. [lomydueHue HaBBIKOB OTJIAJKK IPOTPAMMHOIO OOECIIEYECHUs H
MPOrPaMMHUPOBAHUS OJTHOKPUCTAIBLHBIX MUKPO-OBM.

JlMcuuIuinHa OTHOCUTCS K MPEIMETHON O0JIacTH pemeHus npo(ecCHOHANBHBIX 3a/1a4 B
COOTBETCTBUU c POU3BOJICTBEHHO-TEXHOJIOTHYECKUM BUJIOM  MpodeccnoHanbHOMI
JESTEIIbHOCTH.

B oGnactu BocnuTaHUS IMYHOCTH 11€JIbIO TIOJTOTOBKH MO JAHHOW TUCIUIUIMHE SBIIAETCS
¢dopMHupOoBaHHE OCHOB OOWIEKYJABTYPHBIX ©  NPO(PECCHOHATBHBIX  KOMIICTCHLIUH s
nproOpeTeHs KauecTB, HEOOXOAMMBIX CO3JAaTeN0 HOBBIX NPUOOPOB, TaKUX Kak
LIEJIEyCTPEMIIEHHOCTD, OpPraHU30BAHHOCTb, Tpyaoaooue, OTBETCTBEHHOCTb,
IPaXXAaHCTBEHHOCTh, KOMMYHHUKATUBHOCTD U JP.

1.2. JlucumnimHa BXOAMT B  COCTaB  dYacTH, (HOPMUPYEMOHl  y4aCTHHUKAMH
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa3oBaTeNbHOM MporpaMMbl BhICHIEr0 00Opa3oBaHus (Jajiee —
OII BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCLUIIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbTratamu ocBoeHust OI1 BO.

B pe3ynbrare M3ydyeHus NUCLMILIMHBI O0OydaroUuiics AODKEH 00janaTh ClIeIyHOLIUMU
KOMIETEHIMSIMU WM UX YacTsMHU. KoMneTeHuMy U UHAMKATOPhl UX JTOCTH)KEHUS IPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHANKATOPOB MX JOCTHIKEHHS

KaTeropHﬁ (rpynna) KOI[ N HAUMCHOBAHHC KOI[ U HAMMCHOBAHUC MHAUKATOpPA NOCTHIKCHUS
KOMIICTCHII U KOMIICTCHIIM KOMIICTCHIIU

IT1K-4 Cnocoben
OCYILIECTBIIATH aHAJIN3
[TpodeccuonanpHble | CylIECTBYIOLIEH
KOMIIETEHIINH CTPYKTYpBI
yIpaBiIeHUS
Opra"u3amuen

[1K-4.3.1 3HaTh 5KOHOMHKY W OPTaHU3AIHIO
MIPOU3BOJICTBA, TEXHOJIOTUYECKUE MTPOLIECCHI U
PEXKUMBI IPOU3BOJICTBA

ITK-8 Criocoben
peliaTh 3a7a4u Mo
BHEJIPCHUIO
TEXHUUYECKUX CPECTB

00paboTKu
[TpodeccronanbHbIe p I1K-8.VY.1 ymeTs pemaTs 3a/1a4u 0 BHEAPEHUIO
uHpopManuu,

KOMITETEHIINHU TEXHUYECKUX CPEACTB 00pabOoTKU MH(OpMALIUN
MePCOHAIBbHBIX

KOMITBIOTEPOB U
ceTel,
ABTOMATHU3UPOBAHHBIX
pabounx MeCT

2. Mecro nuctuIuIMHEL B cTpykType OI1
JlucuuminHa MoKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:

—  «Meroabl u cpesicTBa MPOLECCOB TPOESKTUPOBAHMSI»
—  «ABTOMAaTH3UPOBAHHBIC MPOU3BOJICTBEHHBIE CUCTEMBI
—  «KommoneHTHOE oOecrieueHre Ha 3Tanax >KU3HEHHOTO IHKJIA PO TYKITHH




3HaHMS, TIOJIyYEHHBIE I@IpUM M3YYEHUM MaTepuaja JaHHOM [HCLUMIUIMHBI, MMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U UCIIOJIB3YIOTCA IIPU U3YYCHUH IPYTUX AUCLHIIINH:

—  «Teopus cucrem ynpasiaeHUs»

—  «lIpon3BoacTBeHHAs MPEAIUIIIOMHAS IIPAKTHKA

3. O0BeM U TPYIOEMKOCTh JUCIUTUINHBI
Janaple 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaMm) MPEeACTABICHbI B
Tabnuie 2.

Ta6ymia 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoemMKocTs 1o
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKkocmp OUCUUNIUHDL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux uacoe npaKxmuyecKkoil no020moeKu 17 17
AyoumopHule 3anamus, BCETo vac. 51 51
B TOM YHCIIC:
nekiuu (JI), (dac) 34 34
npakTuueckue/cemunapckue 3anatus  (I13),
(dac)
nabopaTtopHbie paboTsl (JIP), (yac) 17 17
KypcoBoil npoekT (padota) (KII, KP), (gac)
9K3aMeH, (4Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 93 93
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amed (3auer, dudd. 3auy, OK3. OK3.
OK3.%%)

EX3

[IpuMeuaHue: kaHAWAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIHUILTHHBI IO pa3/esiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Paznesn, Tembl IUCITATIIIMHBI Jlexmmn I13 (C3) JIP KII CPC
(uac) (gac) (uac) (gac) (uac)
Pa3nea 1. OnHokpucranbHbIe 2 2 7
MHUKPOKOHTPOJJIEPHI
Tema 1.1 8-pazpsiagabie RISC 0,25
MHKPOKOHTPOJLIEPEI
Tema 1.2 OnHOKpUCTAIBLHBIE 0,25
MHUKPOKOHTpPOJUIEPE! hrupMmbl Microchip
Technology




Tema 1.3 OcHoBHEIC napameTpsl PIC-
KOHTPOJLICPOB. Y CIIOBHOE 0003HAYECHUE
P1C-oB CTpyKTYypHas cxema.
O3HaKOMJICHUE CO CPEIOH OTIAIKH
nporpamm MPLAB

0,5

Pasznea 2. Komananl 2
MHKPOKOHTPOJLIepa

Tema 2.1 - ApudmMeTnueckne KOMaHIbI 04
Tema 2.2 - Jlornyeckue KOMaH/IbI 0,4
Tema 2.3 - Komanae! casura 0,4
Tema 2.4- Komauasl ¢ Ouramu 0,4
Tema 2.5- Komanabl niepexoa. 0,4
Pasnen 3. Pacnipenesnenue namMaTu 2
MHKPOKOHTPOJLJIEpa

Tema 3.1 - Pacnpenenenuss mamsTu 0,8
MHUKPOKOHTPOJIJIEPOB (bupMbI
MICROCHIP

Tema 3.2 - Peructpsl crieriaibHOTO 0,6
Ha3HAYECHUS

Tewma 3.3 - Peructper o61iero 0,6
Ha3HAYEHUSL.

Pasnea 4. PerncTpsbl cienuajabHOT0 4
HA3HAYCHUS.

Tewma 4.1 - Peructpsl 17151 KOCBEHHOU 0,2
aJpecanuu

Tema 4.2 - TIporpaMMHBIN CUETUHK 0,2
Tema 4.3- Peructp OPTION 1
Tema 4.4 - Peructp TMRO

Tema 4.5- Peructp STATUS

Tewma 4.6 Peructpsl 0,2
SHEPrOHE3aBUCHUMOMN NaMATH

Tewma 4.7 - [lopTsl BBOJIa-BBIBOAA 0,2
Tema 4.8 - Kon¢urypannoHHsli 0,2
pErucTp NpepbIBAHMIA.

Pa3nes 5. AaropurM nmocrpoeHust 1
NMPOrpamMMmBbl.

Tema 5.1 - TIpaBuiia mocTpoeHHs 0,25
TIPOrpaMM

Tema 5.2 - KoupurypaiimoHHoe CI0BO 0,25
Tewma 5.3 - Iloamporpammel 0,25
Tema 5.4- Cuctema BBOIa-BhIBO/IA. 0,25
Pazgen 6. IoakjoyeHne KHONOK K 4
MK.

Tema 6.1 - AJropurMbl aHajIN3a 1
Ha)KaTHs KHOIIOK.

Tema 62 UM3menenue  mporecca 1
BEIUHCIIEHUH

Tema 6.3 - TexHuka TOAKIIOUYECHUS 1




KHOIIOK.

Tema 6.4 - IIporpammHoe oOecrieueHue
aHaJIM3a HaXKaTusl KHOIOK

Pazgen 7. Ilogkiarouenue
ceMHCerMeHTHBIX HHAUKATOPOB K
MHMKPOKOHTPOJLIEPY

Tema 7.1 — luHaMudecKas HHANKAIINS

Tema 7.2 - TexHuka noaKIIOYEHA
CEMHUCETMEHTHBIX UHIMKATOPOB

Tema 7.3 - IIporpamMmmHoe obecrieueHue
111 pabOTBI C CEMUCETMEHTHBIMH
HWHAUKATOpaMHu

Paznen 8. IMoaxarouenue
KJIABHATYPbI K MUKPOKOHTPOJLIEPY

Tema 8.1 - Ilpunnunsl ananusza
Ha)KaTHUsl KHOTIOK KJIABHATYPHI.

Tema 8.2-  Anroputmbl  aHaiIM3a
Ha)KaTusl KHOTIOK KJIaBUATYPhI

Tema 8.3 - IIporpamMmmHOe oOecnieueHUE
aHaJIM3a HAXKaTHUsl KHOTIOK KJIAaBHATYPBI

Pa3nen 9. Buyrpennsis
IHEProHe3aBHCHMAs MAMATH
MHKPOKOHTpPOJLIepa

Tema 9.1- Peructpsl TaHHBIX

0,5

Tema 9.2- Peructpsl anpeca

0,5

Tema 9.3- Kondurypaunonssie
pEerucTpsl YHEProHE3aBUCUMON TaMSITH
KOHTpOJIEpA.

0,5

Tema 9.4 -AnropuT™mbl UT€HUS U
3aIHMCh YHEPrOHE3aBUCUMYIO MTAMSTh.

0,5

Tema 9.5 - IIporpammHoe oGecnieueHue
YTEHUS U 3aIIMCH B YHEPTOHE3ABUCUMYIO
aMsTh

Paznen 10. Ioakiouenue BHeNIHed
3HeproHe3asucumoi namsatu k MK.

Tema 10.1 - UuTepdeiic 12C

Tema 10.2 - ANrOpuTMBI 3alHMCH U
YTEHUS BO BHEIIHIOIO
SHEPrOHE3aBUCUMYIO aMsTh C
MIOMOILBIO II0CJIEI0BATEIILHOTO
unTepdeiica 12C pupmer PHILIPS.

Tema 10.3 - I[IporpamMmmHoOe
o0ecrnieuyeHure 3alncu U YTEHUS TaHHbIX
BO BHEIIHIOK NaMSITh

Paspen 11. AnmaparHbie cpeacrBa
MK. Anajsioro-uu¢posoi
npeodpaszoBarelib.

Tema 11.1 - Kodurypanuonnsie
PETHUCTPEL.

Tema 11.2 -Anroputm pabotsl ¢ 10-TH
pa3psiagHbIM aHaJIOro-IU(PPOBBIM




npeoOpa3oBareneM, BCTPOCHHBIM B
MUKPOKOHTPOJLIEP

Tema 11.3 -IIporpammuoe obecnieueHne
it paboThl € aHAJIOTrO-IBI(POBBIM
mpeoOpaszoBarenem

Paznen 12. IMoaxkarouenue K
MHUKPOKOHTPOJLIIEPY
JKMIKOKPUCTAIINYECKOT 0
CHMBOJILHOT'0 HHHKATOPA.

Tema 12.1 - [IpuHUUIBI TOIKIIOYECHUS
KUJIKOKPHUCTAUTMYECKUX ~ CHUMBOJIBHBIX
WHJIMKAaTOPOB K MUKPOKOHTPOJIJIEPAM.

Tema 12.2- Anroputmbl
MHULMAIIM3AIIU 1 KOHQUTYPUPOBAHUS
KK- uHmMkaTopoB

Tema 12.3 — [Iporpammuoe
obecrieuenue it pabotsl ¢ KK

Hroro B cemectpe:

34

17

93

Uroro:

34

17

93

IIpakThueckass IOATNOTOBKA  3aKJIOYAaeTCd B  HEIMOCPEICTBEHHOM  BBIINOJIHEHUU
Oo0y4JaromMMHUCS ~ ONpENEeNeHHBIX  TPYNOBBIX  (YHKIWH, CBSA3aHHBIX C  Oyaymiei
npodecCHOHATIBLHOMN 1€ TETbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI IPUBEEHO B TabauIe 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHMOHHOI'O [UKJIA

Howmep

HasBanue u copepikanue pa3esioB U TEM JICKIIMOHHBIX 3aHATHIA
paszznena

1 Pa3nes 1.0qH0KpHCTAIBHBIE MUKPOKOHTPOJLIEPHI

Tema 1.1. 8-pazpsaabie RISC MUKpOKOHTpPOILIEPHI
Tema 1.2. OnHOKpHCTaNIBHBIE MUKPOKOHTpOJIEPHI prupmbl Microchip Technology
Tema 1.3 OcHoBHble napametpsl PIC-koHTpOiepoB. YcinoBHoe o6o3Hauenne PIC-oB

CrpykTypHas cxema. O3HaKOMJIEHHE CO cpefoi oTinaaku mporpamm MPLAB

2 Paznen 2. KomaHabl MUKPOKOHTPOJLIEPA
Tema 2.1 Apudmerndyeckre KOMaH bl
Tema 2.2 Jlorndeckne KOMaHIIBI

Tema 2.3 Komannas! caBura

Tewma 2.4 KomaHs! ¢ OutamMu

Tema 2.5 KoMmanasl nepexoaa

3 Pa3nea 3 PacnipeaesieHne naMsiTH MUKPOKOHTPOJLIEpa
Tema 3.1 Pacnpenenenus namsatu MUKpoKoHTposuiepoB Gpupmsr MICROCHIP

Tema 3.2 Peructpsl crieliMaibHOTO Ha3HAYCHUS
Tewma 3.3 Peructpbl 00I11eTO HA3HAYCHUS

4 Pa3znen 4 PerucTpsol ciennaaibHOT0 HA3HAYEHUSI
Tema 4.1 Peructpsl 11 KOCBEHHOM aapecaiuu




Tema 4.2 [IporpaMMHBIN CHETYUK

Tema 4.3 Peructp OPTION

Tema 4.4 Peructp TMRO

Tema 4.5 Peructp STATUS

Tema 4.6 Peructpel 3 HEPrOHE3aBUCUMOM MaMSITH
Tema 4.7 IlopTsl BBOAA-BBIBO/IA

Tema 4.8 KoH(urypannoHHbII perucTp NpepbIBaHHA.

Pa3nes 5. Anroputm nocrpoeHus mporpaMmbl

Tema 5.1 [IpaBuia nmocTpoeHus nmporpamm
Tema 5.2 KoHdurypannoHHOe CIIOBO

Tema 5.3 IlognporpaMmel

Tema 5.4 Cucrtema BBOJ1a-BbIBOJA.

Pa3pgen 6. Iloaxarouenne kHonok k MK

Tema 6.1 AJTOpUTMBI aHAJIM3a HAXKATHUS KHOIIOK.

Tema 6.2 I3MeHeHUE Mporiecca BEIYUCICHU N

Tema 6.3 TexHHKa NOAKIIOYCHHS KHOIIOK.

Tema 6.4 TlporpammHoOe oOecIieUeHIE aHAIH3a HAKATUS KHOTIOK

Paznen 7. [loak/oueHue ceMHCErMEeHTHBIX HHAMKATOPOB K MUKPOKOHTPOJLIIEPY

Tema 7.1 JlunamMu4deckass WHIUKAILNAS
Tema 7.2 TexHuKa NOAKIIOYCHHUS CEMUCEIMEHTHBIX UHIUKATOPOB
Tema 7.3 Ilporpammuoe obecriedeHue it paboThl C CEeMUCETMEHTHBIMU

HHAUKATOpaMu

Pasnen 8 IlonkimodyeHune KiaBuaTypbl K MUKPOKOHTPOJLIEPY

Tema 8.1 IIpuHUIMIIBI aHATTM3a HAXKATHS KHOMIOK KJIaBHATYPBHI.

Tema 8.2 AnropuTmsbl aHanM3a HaKaTUS KHOIOK KJIABUATYpPHI

Tema 8.3 IlporpamMHoe oOecrieueHHe aHATN3a HAXKaTUs KHOMOK KJIaBHATYPhI

Pa3nesa 9 BHyTpeHHss1 JHepProHe3aBHCHMAasi IAaMATh MHKPOKOHTPOJJIepa

Tema 9.1 Peructpbl 1aHHBIX

Tema 9.2 Peructpsl anpeca

Tema 9.3 KoHdurypairoHHbIe pETUCTPbI S3HEPTOHE3aBUCUMOM MaMATH KOHTPOJLIEPA.
Tema 9.4 AnropuTMBel YTEHMSI U 3aIIUCh YHEPrOHE3aBUCUMYO MTAMSTh.

Tema 9.5 IlporpamMmMHoe oOecrieueHHe YTEHHs U 3alIUCH B YHEPrOHE3aBUCUMYIO
namsITh

10

Paznen 10 [loak/oueHue BHelHel IHeprone3apucuMoii namatu k MK

Tema 10.1 Unrepdeiic 12C

Tema 10.2 AnropuTMBbl 3alICH U YT€HUS BO BHEIIHIOK SHEPTOHE3aBUCHMYIO MaMsITh
C MOMOIIIBIO NTocnenoBarenbHoro uarepdeiica 12C pupmer PHILIPS.

Tema 10.3 IIporpammnHoe obecrieueHHe 3alUCH W YTEHHs JAHHBIX BO BHELIHIOIO
aMsTh

11

Pasznen 11. Annapartubie cpeacrsa MK. Anasoro-uugposoii npeodpasoBareib
Tema 11.1 KondurypanmoHHsle perucTpsl.

Tema 11.2 -Anroputm paboTsl ¢ 10-Tu pa3psiAHBIM aHAJIOTO-UU(POBBIM
npeoOpa3oBaresieM, BCTPOEHHBIM B MUKPOKOHTPOJLIEP

Tema 11.3 IIporpammHoe obecnieueHue st paboTBl C  aHAJIOTO-IU(PPOBBIM
npeoOpaszoBarenem

12

Pasznen 12 IlogkioueHne K MHUKPOKOHTPOJLIEPY KUIAKOKPHCTAILIMYECKOIO
CHMBOJILHOT'0 HHIUKATOPA
Tewma 12.1 IlpuHUMTIBI NOAKIIOYEHUS KUAKOKPUCTAUIMYECKUX CUMBOJIBHBIX




MHIUKATOPOB K MUKPOKOHTpPOJIEpaM

Tema 12.2 AnropuTmbl HHUIMATH3aUKUU U KOHGUrypupoBanus JKK- HHIUKaTOpoB
Tema 12.3 IIporpammuoe obecnieuenue s pabotsl ¢ XKKU

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0IULIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

U3 Hux Ne
Ne | Tembl npaktrnueckux | DOpMbI NPaKTUUYECKUX | TpPyHOEMKOCTh, |IPAKTUUYECKOU |pa3jieiia
/o 3aHATHI 3aHATHAN (dac) IIOJTOTOBKH, | TUCLIMII
(dac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO
|
Bcero
4.4, JlabopaTopHbIC 3aHATHS
Tembl TabopaTOPHBIX 3aHATHH M UX TPYIOSMKOCTh IPUBEACHBI B Ta0HIIC .
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoemKocts, | MPakTHHECKOR | pasiena
/11 (gac) MOJATOTOBKH, | JUCITHII
(gac) JINHBI
Cemectp 7
1 Ucnons3zoBanne PIC16F877 nns ananusza 2 6
HaXaTHs KHOITOK TIOJIKITIOYSHHBIX K TIOPTaM
BBOJIa-BBIBOJIA
2 | Pabora c maccuBamu. 3 7
3 | 3y4eHue 3anucu U YTEHUS U3 4 9
JHEPrOHE3aBUCUMOMN MaMSITH JTAHHBIX
MHUKPOKOHTpoJu1epoB ¢pupMel Microchip
Technology.
4 | U3ydyeHue paboThl aHAJIOro-UU(POBBIX 4 11
npeoOpaszoBareneil MUKPOKOHTPOIIIEPOB
¢bupmsl Microchip Technology.
5 | U3ydeHue KuAKOKPUCTATUNINIECKUX 4 12
CUMBOJIbHBIX HHAUKATOPOB (PHPMBI
POWERTIP ¢ BCTpo€HHBIM KOHTPOJLIEPOM
tuna HD44780 . Ynpasnenune XXKU ¢
MTOMOIIBI0 MUKPOKOHTPOJIEPOB (PUPMBI
Microchip Technology
Bcero 17

4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBOM PabOThI

Y4eOHBIM MJIAHOM HE TPEAYCMOTPEHO




4.6. CamocrosrenbHas paboTa 00yJarouxcs
Buapl camocTosiTennbHON pabOThI M €€ TPYIOEMKOCTh MPUBEICHBI B Ta0HIIE /.

Tabnuua 7 — Bugsl caMocTOsATeNNbHOM PabOThI U €€ TPYIOEMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositensHO# paboTh
qac qac

1 2 3

U3y4YEeHUE TEOPETHYECKOr0 MaTepraja AUCIUIUINHBI 60 60
(TO)

[ToaroroBka K Tekyuemy kontpoio (TK) 33 33

Bcero: 93 93

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCIICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYarOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-METOAMUECKAE MAaTEPHAIbI IS CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHBI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U SJIEKTPOHHBIX YIEOHBIX U3TaHUN
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YICOHBIX U3/IaHUH NIpUBEIeH B TabuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TAHUIA

Kom1uecTso 3x3eMInIsIpoB B

HIncp/ bubnuorpaduueckas ccplika OnomMoTeke
URL agpec
(KpoMe 2JIEKTPOHHBIX IK3EMILTSIPOB)
004.3/®d 42 | denora, B. H.. [IpoextupoBanue 122

MHUKPOIPOIIECCOPHBIX CUCTEM: yueOHO-
Metoanueckoe nocooue/ B. H. ®enora, B. B.
[Tepmiok; C.-IleTepO. roc. yH-T a9pPOKOCM.
npubopoctpoenus. - CI16.: OY BI1IO
"CII6I'YAII", 2008. - 95 c.

7. IlepedeHb 3EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMM YHUKAIIMOHHOM cetn «IHTepHET»

Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMaIMOHHO-
TEJIEeKOMMYHUKAaIMOHHON ceTu «HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHS JIUCIHUILIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECYPCOB HHPOPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHOM ceTH «HTepHeT»

URL anpec HaumenoBanue

Www.microchip.ru Microchip Technology.

Science.quap.ru Hayuyno-unnoBanmonssiii nopran ['Y AIT

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHsI, HCIIOB3yeMOTO TIPH OCYIIECTBICHHH
00pa30BaTeNbpHOTO MpoIiecca Mo TUCITUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOECTICUeHUs TTpeicTaBieH B Tadsmire 10.

Tabmuua 10— Ilepedens nporpaMMHOTo o0ecTIeYeHHS

Ne /1 HanmenoBanue

He npenycmotpeno



javascript:%20s_by_term('A=','������,%20�.%20�.')

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITO0JIb3yEeMbIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeyeHb UCHOAB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTaBICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOUHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYeCKast 6a3a
CoctaB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUTUIMHE, IPECTaBIeH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHoBaHMe cOCTaBHOM YacTh Homep aynutopun
n/n MaTepHATbHO-TEXHUUECKOW 0a3bl (1pu HEOOXOAMMOCTH)

1 JlexuMOHHAs Ay AUTOPHUS

Crnennanu3upoBaHHas J1abopatopust «MUKPOKOHTPOJLIEPHD) a. 13-10 I'acremno 15.

JIaboparopHo-oTianounsiii komiieke JIOK-4

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOM aTTECTAIIMH
10.1. CoctaB OLEHOYHBIX CPEACTBAJIS NPOBEIACHHS MPOMEKYTOUHONH AaTTeCcTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTaIluN

Bun npomexyTodHOM arTecTanuu ITepedeHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnucok BONpocoB K 3K3aMEHY;
TecThl.

10.2. B kadectBe KpUTEpUEB OICHKH YpOBHSA CHOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KOTopasi puBeaeHa B Tadnuie 14. B TeueHune cemecTpa MOXKET UCIOIb30BaTHCS
100-0annpHast ~ mKajga ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHHUBEpPCUTETa,  IpaBUIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or1eHKa KOMITETEHITUH

XapakteprucTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0ayuThHAd IKama PAKTCp (bopnmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IMPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— ONMHUpPAsiCh Ha 3HAHHWS OCHOBHOM W JOTOJTHHUTEIHHOW JIUTEPATypHI,
TECHO TPHUBS3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKECHHSI C MPAKTHICCKON
JIESITSIIBHOCTRIO HATPaBIICHUS;

— yMeTno 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— CcBOOOJTHO BJIaJICET CHCTEMOM CIIeNMaTM3UPOBAHHBIX TTOHITHH.

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN o
XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHIUI
5-OajuibHas IIKaIa
— o0y4aromuiicst TBEpI0 YCBOMJI IPOTPaMMHBINA MaTepuall, TpaMOTHO U
II0 CYyLIECTBY H3JIaraeT €ro, ONUpasChb Ha 3HAaHUS OCHOBHOMU
JUTEPATYPBI;
«XODOLLIOY — HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEI;
p — YBSI3bIBA€T YCBOECHHBIE 3HAaHUS C IPAKTUYECKON JAEATEIbHOCTBIO
«BAYTEHO»
HaIPaBJICHUS;
— apryMEHTUPYET HAY4YHbIE IIOJIOKEHUS;
— JIeaeT BBIBOJIBI U 0000IICHUS;
— BJIaJICET CUCTEMOM ClIeMaIN3UPOBAHHBIX TOHSITHH.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM MPOrpaMMHBIM MaTepHal,
II0 CYHIECTBY M3JIaracT €ro, ONMpasCh HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;
— JIOIIyCKAeT HECYLIECTBEHHbIE OIUMOKN U HETOUHOCTH;
«yZI0BJIETBOPUTEIILHOY .
— UCTBITHIBACT 3aTPYJHEHHUS B IMPAKTUYECKOM IPUMEHEHUH 3HAHWM
«GAYTCHO»
HaIpaBJICHUS;
— ci1ab0 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMS;
— 3aTpyaHseTcs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;
— YaCTUYHO BJIAJIeeT CUCTEMOM CIIELMAIN3UPOBAHHBIX OHITHH.
— o0yyaromuiicss He YyCBOWJI 3HAUUTEIbHOM 4YacTH IPOrpaMMHOIO
MaTepuana;
— JIOMYCKaeT  CYIIECTBEHHbIE  OMMOKHM W  HETOYHOCTH  TIpU
«HEYIOBJICTBOPHUTEIIEHO
«HE 3ATTCHON paccMOTpeHHH IPo0IeM B KOHKPETHOM HallpaBJICHUH;
— UCIBITHIBAECT TPYAHOCTH B IIPAKTUYECKOM IIPUMEHEHUY 3HAHUM;
— HE MOXET apryMEHTUPOBAaTh HAYUHBIE ITOJI0KCHMUS;
— He QOpPMYJIUPYET BHIBOAOB U 000OLICHHIA.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTePHAIIBI.
Bompocsr (3agaun) ans sK3aMeHa mpecTaBiIeHb! B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne n/nn [lepeuens BonpocoB (3aa4) AJs IK3aMEHa I/IHZ[II/I<I?£[0pa
1 Crpyktypa u padora SISC MUKpOKOHTpOJLIEpa. [IK-3.B.1
2 Crpykrypa RISC wmukpokontpomiepa u ero orimuus ot | [1K-6.3.1
SISC.
3 OnHoKpHCTalIbBHBIE MHUKPOKOHTposuiepbl ¢upmbl Microchip, | ITK-3.B.1

HX JOCTOMHCTBA HW HCAOCTATKH, OCHOBHBIC IIapaMCTpPhI,

YCIIOBHBIE 0003HAYCHHSI.

4 PIC16F84. CtpykrypHas cxema. BeiBoabl u ux HazHaueHus. | [IK-3.V.1
5 [TogkmroueHre pa3aTuYHBIX UCTOUYHUKOB TakTOBOM dactoThl K | [IK-3.V.1
6 OSC1 nmu OSC2. CtpykTypa KOH(QUTYPALIMOHHOTO CIIOBA.

7 Crpykrypa oneparuBHoi namsitu PIC16F84. [IK-3.¥.1
8 Peructp STATUS. [IK-3.B.1
9 Peructp OPTION. [IK-3.B.1
10 Cucrema xomann PIC. [IK-3.B.1

11 dopmuposanue maccua O3Y. [Ipumep mporpaMmel. [1K-3.B.1




12
13
14

15

16

17

18

19

20
21

22

23

24

25

26

27

28

Opranunzanus maccusa [13Y. IIpumep nporpamMmsl.
[Toaxmrouenue kHomok k PIC.

Opranuzanus  MHAMKAIMM ~ HAa  CEMH  CETMEHTHBIX
CBETOUOJIHBIX UHIMKATOpax c MOMOIIbIO
CHELMATIM3UPOBAHHBIX ~ MHUKpOKOHTposuiepoB  MC14499
¢upmer  Motorola.  Ilpumep  mporpammbel.  Cxema
MOAKJIIOUEHUSI.

Opranuzanus  MHAMKAIMM  HAa  CEMH  CETMEHTHBIX
CBETOJMO/IHBIX UHAMKATOPaxX ¢ MOMOIbI0 Tosbko PIC.
[Monkmouenune KJIaBHATYPBHI C MIOMOIIBIO
CHELUAIU3UPOBAHHOIO  MHUKpOKOHTpoiuiepa MM74C922
¢bupmbl National Semiconductor.

Ilonknrouenue KJ1aBUaTypbI c IIOMOILIBIO PIC
MHUKPOKOHTpoJuiepa. Cxema BKIIOUYEHUS.

[Momxmrouenne wu  pabora PIC ¢ mocnemoBarenpHOU
namsTeio 93LC56.

3anuch JaHHBIX B MOCIEN0BATENbHYIO MaMaTh 93LC56.
YreHune TaHHBIX U3 IocaenoBareabHon namsata 93LC56
[Iporpamma, ocymiecTBisifOmMas BbIJAYy COOOIIEHUN B
nocse1oBaTenbHON opMe [T 3alucH B MOCIE0BATEIbHYIO
namste 93LC56.

[Iporpamma, ocymiecTBisifOmMas BbIJAYy COOOIIEHUN B
MOCJI€0BATEIbHBIN bopme
JUIS 3aIMCH B TTOCNIeIoBaTenbHY0 maMath 93LC5H6.
Onucanue unrepgeiica I°C

Wnrepdeiic I°C. PexxuM 3ammicu B MHUKpPOCXEMY IaMSITH
241.C256 oxHoro Oatira.

Wntepoeiic I’C. TlakeTHbiii PEXKHUM 3allUCU B MUKPOCXEMY
namsitu 24LC256.

Wnrepdeiic I°C. PesxuM uTeHHs W3 MHUKpPOCXEMBI TaMATH
241.C256 oxHoro Oatira.

Wntepoeiic I°C. TlakeTHslit PEXHUM YTEHUS U3 MUKPOCXEMBI
namsitu 24LC256

Buyrtpennsis  snepronesaBucumas (EEPROM)  mamsats

JTaHHBIX MEKpOKoHTposiepa PIC16F877 I/P.

IK-3.¥.1

[IK-3.B.1

ITIK-3.V.1

[IK-3.V.1

[TIK-3.V.1

[IK-3.B.1

IIK-3.B.1

[IK-3.V.1

IIK-3.B.1

[IK-3.B.1
[IK-3.B.1

[K-3.V.1

[IK-3.V.1

[1K-6.3.1

I1K-6.3.1

[1K-6.3.1

I1K-6.3.1

ITK-3.V.1




29 Pexxum 3anucu BO BHYTpEHHIOW 3HepronesaBucumyro | I1K-6.3.1
(EEPROM) namsth maHHbIX MuUKpokoHTposuiepa PIC16F877
I/P.

30 Pexxum urenuss w3  BHyTpeHHeW sHepronesaBucumont | I[1K-3.V.1
(EEPROM) MaMsITH JTaHHBIX _ MHUKPOKOHTpOJLIEpa
PIC16F877 I/P.

31 [Tonknrouenust xxuakokpuctamuueckux uaaukatopos KKU | I[TK-3.V.1
Ha 6a3e kontposuiepa HD44780 k PIC MukpokoHTposuiepam.

32 OcHoBHBIE perucTpsl ans pabotsl ¢ BHyTpeHHeit EEPROM | I1K-6.3.1
namsteio PIC

33 Nuanmmanusanmsa XKKU T1K-6.3.1

34 ITocaenoBarenbHOCTS, KOMaHa I BeiBoaa maHHbIX Ha JKKU | [TK-3.B.1
UHIUKATOP

35 CrpykrypHas cxema wmoaymns 10-tu  paspsguoro ALl | TTK-3.B.1
PIC16F877.

36 Peructpet ADCONO u ADCONI1 npu ynpasnenun ALIT I1K-3.B.1

37 Cxema ananorosoro Bxoja AIIIl. Bpemennsie TpeboBanus k | [1K-3.VY.1

38 noakroueHuo kanana AT

39 Yupasisromuye Outel HacTporiku kanamoB AT IK-3.V.1

40 3OcHoBHbIe peructpsl s padbotsl ¢ ALIIT PIC16F877 [IK-3.V.1

Bompocsr (3amaun) st 3aueta / qudd. 3auera npejgacraBieHsl B Tabmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ams 3aueta / qudd. 3auera
Ne n/mt Ilepeuens BonpocoB (3agau) it 3auera / audd. 3agera HHIHI:I?;Opa

Y4eOHbIM MJIaHOM HE IPETYyCMOTPEHO

[lepeuenr TeM s KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO MPOEKTUPOBAHMSI/BBIIIOIHEHUS KYPCOBOM pabOTHI

[TpuMepHBIii IepedeHb TeM il KYpCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

Ne n/mt .
KypcoBOil paboThI
Y4eOHBIM MIIaHOM HE MPEIYCMOTPEHO
Bompocel st mpoBeneHUsT TPOMEXYTOYHOM aTTeCTallud B BHJIE TECTUPOBAHUS

MpeICTaBICHbI B Ta0nwmie 18.

Tabmuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB




Kon

Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
UHAUKATOpa
1. Peructp OPTION ymnpaBnser [1K-3.V.1
IK-3.B.1

- AHanoro-1u¢poBsIM NpeodpazoBareeM

- TAIMEPOM-CUETUUKOM

- SHEPrOHE3aBUCUMON MAMSTHIO

- KOCBEHHOM aJpecaruen

2. Peructp STATUS ympasnser

- KOCBEHHOW ajJipecanuen

-3)HEPrOHE3aBUCUMOU MMAMATHIO

- IEPEKITIOUYCHUEM CTPAHUI] TAMSITH

- AHanoro-1upoBsIM IpeodpazoBaTeeM

- TAMMEPOM-CUETUUKOM

3. Peructp EEADR 5310 peructp

- TaiiMepa- CUeTUHKA

- a/ipeca SHEProOHE3aBUCUMOMN MMaMSITH

- KOCBEHHOU aJipecanuen

- aHaJoro-1M¢pPoBOro nMpeodpazoBates

4. Peructp TMRO oTHOCHTCS K

- SJHEPrOHE3aBUCUMON MaMsTH

- KOCBEHHOM aJipecaluu

- TAIMEpy- CYETUYUKY

5. Peructp EEDATA 3t10 peructp
-TaiMepa-CYeTIYNKA

- TaHHBIX YHEPrOHE3aBUCUMOM MTaMSITH

- 11 KOCBEHHOW aJIpecaluu
-aHAJIOTO-1IIU(POBOTO MPeoOpa3oBaATEINS

6. butet RPO, RP1 ynpaBnenus

- IEPEKITIOUYECHUEM CTPAHUL] TAMSTH

- nepexiroueHrueM kananos AITT

- opmarom npeodpazoBanus ALII

7. Peructp ADCON1

- HacTpauBaeT BeIBObI ALIIT kak aHaoroBBIE, BXOBI
JyanazoHa npeo0pa3zoBaHus WU HU(GPOBbIE KaHAIIbI
BBOJ1a/BbIBOJIA, a TaKXKe (popMat nmpeoopazoBaHUs
- BBIOMpaeT KaHaj NpeoOpa3oBaHusl, YaCTOTY
npeodpazoBanust ALl

- KO3(QPUIMEHT AelIeHUs TAKTOBOW YacTOTHI Talimepa-
CUYETYHKA

8. INTCON 510

- PETUCTp yNpaBJIECHUS TAUMEPOM-CUETUUKOM

- PETUCTP NPEPHIBAHUI

- PETUCTpP NEPEKIIIOUEHUS CTPAHULL TAMSITH

9. Peructp ADCONO

- ynpasiisgeT BkitoueHueM AL, TakroBoii uactoroit AIIII,




HOMEPOM KaHaJla peoOpa30BaHus, 3aIlyCKOM
npeoOpa3zoBaHus
- ynpasisieT popMaToM mpeoOpa3zoBaHus, , HOMEPOM
KaHaJla mpeo0pa3oBaHus, 3aIlyCKOM MPeoOpa30BaHMUS
- TAIMEPOM-CUETUUKOM
10. Peructp STATUS
- YKa3bIBAET Ha NIEPENIOJIHEHUE PA3PSATHON CETKH, HYJIEBOU
pe3yNbTaT Mmocjie apupMEeTHIECKON oneparui, HICTOYHUK
cOpoca KOHTpOJUIEpa U YIIPaBJISET NEPEKITIOUECHUEM
CTpaHUIl aMsITH
- ynpasisieT K03GGHUIMEHTOM JCICHUSI, ICTOYHIKOM
TaKTOBBIX UMITYJIbCOB TailMepa-cUeTYNKa
- YIIPaBIIIET ICTOYHUKOM TaKTOBBIX UMITYJIbCOB U
dbopmartom npeodpazoBanust AL
11. PCL
- TAUMEP-CUETUUK
- MJIAIIAH OalT cUETYHMKA KOMaH/]
- PETUCT yIpaBJIEHUS TATMEPOM-CUETIYMKOM
12. FSR
- TAIMEP-CUETUHK
- MJIQIINN OaUT CUETUMKA KOMAH/
- PETUCTp yNpaBJICHUS TAUMEPOM-CUETUUKOM
- PETUCTp aapeca KOCBEHHOM aJpecaiuu
13. INDF
- PETUCTpP AaHHBIX NMPU KOCBEHHOM ajpecanuu
- MJIAIIIAH OalT cCUETYMKA KOMaH/]
- PETUCTp yNpaBJIEHUS TAUMEPOM-CUETUNKOM
- perucTp agpeca KOCBEHHOU ajpecau
14. TRISB
- nopt B
- perucTp KoHpurypupoBanus rnopra B
- PETUCTp yNpaBIEHUS TAUMEPOM-CUETUUKOM
15. Peructp INTCON
- YIIpaBJIIET HCTOYHUKOM TaKTOBBIX UMITYJIbCOB U
dbopmarom npeodpazoBanust ALI
- yripaBiisieT KO3 PUIIMEHTOM JIeTIeHUsI, HCTOYHUKOM
TaKTOBBIX UMITYJIbCOB TaliMepa-cyeTYnKa
- pa3peliaeT WiK 3anpeniacT NpepblBaHUs U YKA3bIBAET HA
HMCTOYHUK MPEPHIBAHUS
16. ADDWF f,d
- perucTp KOHPpUTyprpoBaHUs TaiMepa-CUYETINKA
- peructp koHpurypupoBanus ALIIT
- KOMaH/1a CJI0KEHUS COAEPKUMOTO aKKyMysiTopa W U
peructpa f
- KOMaH1a MHBepcun peructpa f




17. SUBWF f.d

- JJOTMYeCcKasi KOMaH/aa

- KOMaH/1a C/IBUTa

-apuQmMeTnyeckas KoMaH1a

- KOMaH/1a Iepexoia

18. RRL

- JJOTHYECKasi KOMaH/1a

- KOMaHJ1a C/IBUTa

-apumeTrdeckas KoMaHaa

- KOMaHJ1a IIepexo/ia

19. XORWF f.d

- JJOTHYEeCKask KOMaH/1a

- KOMaH/1a C/IBUTa

-apuQmMeTndeckas KoMaH1a

- KOMaH/1a Iepexo/1a

20. GOTO k

- JJOrMYeCcKasi KOMaH/a

- KOMaHJla C/IBUTa

-apudmMeTndecKkas KoMaH1a

- KOMaHJ1a TIepexo/1a

21. BSF f,b

- KOMaHJ1a C/IBUTa

-apuMeTrIecKas KoMmaHa

- KOMaHJ1a Tepexo/ia

- OUT OpUEHTHPOBAHHAS KOMaH/Ia

22. EECON1

- perucTp KOH(QUTYPUPOBAHUS TaliMepa-CUETUHKA

- PETUCTp YIIPABIICHHUS 3aIUCHIO WA YTEHUEM
HHEPTOHE3aBUCUMOM MaMSITH JAaHHBIX WX TPOTPAMMBI
- peructp koHpurypupoBanus AT

23. EECON2

- peructp koHpurypuposanust ALIT

- PETUCTP MOBBIIICHHS TOMEX0YCTOHYUBOCTH Tpoliecca
3aIllUCH B YHEPTOHE3aBUCUMYIO TTAMSITh

- perucTp KOH(GUTYpUPOBAHUS TaliMEpa-CYCTUYHKA
24. RRF f,d

- KoMaHJ1a ciokeHust peructpa f u akkymynsropa d
- KOMaHJ1a CJIBUTA coJiepKUMoro peructpa f BiieBo
- KOMaHJ1a cIBUTa conep:kumoro peructpa f Bpaso
- JJoruveckas koManaa Mexuy perucrpamu fu d

25. COMF fd

- KoMaHz1a oOMeHa Terpan B peructpe f u mepemernienne
pe3ysbTaTa B aKKyMYJISTOP

- KOMaH1a MHBepcun peructpa f

- KOMaHJ1a ciBura conepxkumoro perucrpa f Bieso f u




MIEPEMEILICHHE PE3yJIbTaTa B aKKyMYJISITOP

26. IORWF f.d

- koMaHJa U Mexny coaepKUMBIM aKKyMYyJIITOpa U
peructpa

- komanaa MJIM Mexay conepKUMbIM akKKyMYJISITOpa U
perucrtpa

- komana Uckmouaromee NJIN mexay conepxuMbiM
aKKyMyJIATOpA U PErUcTpa

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpMBI
00yd4eHus1, mpeacTaBiIeHbl B Ta0smie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne ni/mn Ilepeuenb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeToguveckre  MaTepUaNbl,  ONPEACISAIONIUE  TPOUSAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTepU3YIOIUX dTanbl (OPMUPOBAHMUS KOMIIETCHLUN, COAEPKATCA B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpYIOIUX TOPSIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAllMH O0YyJarolInXcs
I'VAIL

11. Meroaudeckue yKazaHus Ui 00YJIArOIINXCs TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. MeTtoauueckre yka3zaHus [ OOYYalOIIMXCS 10 OCBOGHMIO JIEKIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U SICHOE W3JIoKEeHHe yueOHoro marepuaina. HasHadeHune cCOBpEMEHHOM JeKLIuU B
paMKax JUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MHQOpPMAIMIO 1O TEME, a B OCBOCHUU
(byHaaMEHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IO3HAHMS, HOBEWUIIMX
JOCTHKEHUI HayyHOW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIEKIUs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHudA, €€ MpoOJeMbl, JaeT LEeNbHOE MPEJCTABIEHUE O TUCIUILIMHE,
MIOKAa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOIIMMHUCS JEKIIMOHHOIO MaTepuaa;

— IIOJIy4YCHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHUW, YpPOBEHb
KOTOPBIX OINPEIEIISICTCS LEIIEBOW YCTAHOBKOM K KaK10M KOHKPETHOMU TEME;

— TOJy4YyeHHE OMbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENEM;

— pa3BuTHE MNpPO(ECcCCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  HOpeaMeTy U
CaMOCTOSTEIBHOI'O TBOPYECKOTO MBIIIJIEHUSI.

— TOsBJIeHUE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSTENIbHON pabOThI;

— IOJIy4eHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM W TEXHUKH U O
IIPOTHO3€ UX pa3BUTHs Ha OJMIKaNIINeE TO/IbI;

— HAY4YUTbCSI METOAMYECKH o0pabaTbiBaTh MaTepuall (BBIAENSTH TIJIaBHBbIE MBICTU U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHA.

JIeKUMOHHBIA Marepuall MOXKET CONPOBOXKIATHCSA JEMOHCTpaUMEd CIaWIoB U
UCMOJIb30BaHUEM DPA3JaTOYHOrO MaTepuaja IpH IPOBEIAEHUM KOPOTKHX JTUCKYCCH 00
0COOEHHOCTSIX MPUMEHEHUS OTJENBHBIX TEMATHK M0 JUCLUTUIMHE.




CTpyKTypa npeIocTaBiIeHHs JEKIIMOHHOTO MaTeprana:
— Crpykrypa CISC u RISC nporneccopos;

— Cucrema komana RISC mukpokonrposuiepoB MICROCHIP;
— Pacnpenenenue namsru;

— KongurypamnuonHoe ciioBo ¥ CTpyKTypa Iporpamm;
— TloakioyeHne KHOMIOK K MUKPOKOHTPOJLIEPY;

— Pabota ¢ MaccuBamu;

— PabGora c TaiitmepoM-cUeTUNKOM;

— DHeproHe3aBHCHUMAs MTAMSTH;

— Pabora ¢ KUIKOKPUCTALUTUISCKUM HHIUKATOPOM;

— Pab6ota c anamoro-1udpoBeIM peodpa3oBaTEICM.

11.2. Meroauueckue ykazaHusi A OOYYaloIUXCs IO BBIMOJHEHHIO JIAOOpaTOPHBIX
pabor

B xone BbimonHeHus 1a0OpaTOpHBIX pabOT oOydaroUMHCA JOKEH YINIyOUTbh U
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBJIAJETh COBPEMEHHOM METOAMKOM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBUM C KBaIM(PUKAUOHHON XapaKTEpUCTHUKON 00ydaroerocs.
Beinonnenue 1abopaTopHbIX paboT COCTOMT M3 3KCIEPUMEHTAIbHO-IPAKTHYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATHUI.

Beinonnenue 51abopaTopHbIX paboOT OO0yYaroIUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3YYEHUs JUCUUIUIMHBI, ONpENesseMON Y4YeOHbIM IUIAaHOM, M OTHOCUTCS K CpElCTBaM,
o0ecreyrBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 33/a4 00y4aromerocs:

— TpuoOpeTeHHEe HaBbIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUHA U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM JUCIUILINHBL,

— 3aKpeIUICHHE, PAa3BUTHE M JETaJIN3alMs TEOPETUYECKUX 3HAHWN, IOJYyYEHHBIX Ha
JEKLUSX;

— TOJy4YeHHe HOBOM MH(OpMaLMU 110 U3ydaeMON AUCIUILIMHE;

— TIpHOOpeTeHHe  HaBBIKOB  CaMOCTOSITEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

Otyet 0 mabopaTopHOU padOTE MOJDKEH COJIEPKaTh: TUTYIBHBIN JIUCT, OCHOBHYIO YacTh,
CIIUCOK MCTOYHHKOB.

TUTynbHBIN JUCT OTYETA JAOJKEH COOTBETCTBOBATH IIa0JIOHY, IPUBEJIEHHOMY B CEKTOpE
HopMmatuBHOM nokymenTtaruu ['YAIT http://guap.ru/guap/standart/titl_main.shtml

OdopmiieHre OCHOBHOW 4YacTH OT4YeTa JOJDKHO OBITh O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2001 (u3manmst 2008r.). TpeOGoBaHus mNpHBENEHbl B CEKTOpPE HOPMATHUBHOU
nokymenrtaruu 'Y AIT http://quap.ru/guap/standart/prav_main.shtml

IIpu dopmHpoBaHHHU CIIHMCKA MCTOYHUKOB CTYAEHTAM HEOOXOAMMO PYKOBOJCTBOBATHCS
TpeboBanusim cranaapra ['OCT 7.1-2003. Ilpumepsl odopMiIeHHs CHUCKAa HCTOYHUKOB
IIPUBEJICHBI B CEKTOPE HOPMAaTUBHOM AoKyMeHTanuu ['Y AIL

Crtpykrypa, popma oTuera, TpeOOBaHUs K OPOPMIIEHHIO OTYETA O JIabopaTOpHOU paboTe
MPEJICTABICHBI B METOAMYECKHUX YKa3aHUSX K BBIMOJHEHUIO Ta00OpaTOPHBIX paboT:
1) [681.511('YAIT)/ [179] TIpoekTtupoBaHue CPeACTB KOHTPOJIS M JUATHOCTUKH C DIIEMEHTaMH
BBICOKOW HMHTerpanuu: MeToauyeckrue yKa3aHus K BBIMOJHEHHIO J1abopaTopHoil paboTer Ne 1/
C.-Iletep6. roc. yH-T adpokocM. npudbopoctpoenus; Coct. C. U. Kosanes, B. A. 'onyOkoB. -
CII6.: PUO I'YAIL 2005. - 33 c.. - 'C(78), CO(5), 'CU3(5)

2) [681.511(I'YAII)/ I179] IlpoekTupoBanue CpeaCcTB KOHTPOJSI U TUATHOCTHKHU C DIIEMEHTaMHU


http://guap.ru/guap/standart/titl_main.shtml
http://guap.ru/guap/standart/prav_main.shtml

BBICOKOM MHTErpanuu: MeTOIMUECKUE YKa3aHUs K BBIMOJIHEHHUIO 1abopaTopHbix pabot Ne 2 - 5/
C.-Iletepb. roc. yH-T adpokocM. npudbopoctpoenus; Cocr. C. U. Kosanes, B. A. 'onyOkoB. -
CII6.: PUO I'VAIL 2005. - 32 c.. 'C(84), CO(6)

3) [681.511(I'YAII)/ I179] TIpoekTupoBaHue CpeACTB KOHTPOJSI U TUATHOCTHKHU C DJIEMEHTaMHU
BBICOKOW MHTErpaiui: MeToArYecKre yKa3aHHs K BBITIOJIHEHHUIO JIAOOpaTopHBIX padot Ne 6, 7,
9, 10, 11/ C.-TTerep6. roc. yH-T adpokocM. mpubopoctpoenus; Coct. C. 1. Kosanes, B. A.
['omy6xoB. - CIT16.: PO I'YAIL, 2005. - 35 ¢c. 'C(82), CO(5), 'CU3(4)

4) [681.511(I'YAIT)/ I179] IIpoexkTupoBaHue CPeiCTB KOHTPOJS M JUATHOCTUKH C AJIEMEHTaMU
BBICOKOW HMHTErpanuu: MeToJanYecKrue yKa3aHHsl K BBIMOJTHEHUIO 1abopaTopHOil paboTer Ne 8/
C.-Iletepb. roc. yH-T adpokocM. npudbopoctpoenus; Cocr. C. U. Kosanes, B. A. 'onyOkoB. -
CIIG.: PUO I'VAIL, 2005. - 22 c. I'C(80), 'CU3(5), CO(5)

11.3. Meroauueckue yKazaHus JUIsi 0OyJalOMIMXCs MO MPOXO0XKIECHHIO CAMOCTOSITEIHLHOM
paboThI

B Xoje BBITIOTHEHUS CaMOCTOSATEIBHONW pa0OThI, O0OYUAIOIIHIICS BBIOIHSAET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernoaaBaTelisi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

s oOywarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIIOYATh B Ce0s KOHTPOJIBHYIO PaboTy.

B mporecce BBIMOTHEHHSI CaMOCTOSTENbHON paboThl, Yy obydaromierocst (hopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovero BpEMEHHU, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
U HaBBIKM B YCBOGHHWU U CHUCTEMAaTH3allMM NPUOOpETaeMbIX 3HAHUH, 00ecreunBaeT BBICOKUI
YpOBEHb YCIEBAEMOCTH B TMEpPUOJ OOY4YEeHMs, NOMOIaeT MOJYYUTh HABBIKU ITOBBIIIECHUS
npo¢eCcCHOHATBHOTO YPOBHS.

MetoaudyeckumMi ~ MaTepuaiamMM,  HANpaBJSIIONIMMH  CaMOCTOSITENIbHYIO — paloTy
00yYaroNMXCs ABISETCS y4eOHO-METOJMUESCKUI MaTepHal o TUCIUILTHHE WWW.microchip.ru

11.4. MeTtoauueckre yKazaHusl [UIsl OOYYarOIIMXCS IO TMPOXOXKICHHIO TEKYIIETro
KOHTPOJISI YCTIEBaeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH TMpeAycMaTpUBAaeT KOHTPOJb KadecTBa 3HaHUUN
00yJaroIUXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIEIBI0 OICHUBAHMS X0Jla OCBOCHUS
TUCITUIIMHBI B BUJE TECTOB, MIPEJICTaBICHHBIX B pazaene 10.3. Pe3ynbTaThl TEKyero KOHTPOIS
YCIIEBAeMOCTH OYAYyT YYHUTHIBATHCSA TIPU TPOBEJACHUHM IMPOMEKYTOYHOM aTTeCTallid B BHJIC
no0aBIeHHs pEHTUHTOBBIX OayIoB B quana3one ot 0 1o 60 6annos.

11.5. Metoauyeckue ykKazaHus JJsi OOYYArOMIMXCS MO MPOXOKIECHUIO MPOMEKYTOUHON
aTTeCTalluu.

[Ipomexyrounass  arTectands  OOydYalOMUXCS — MPeaycMaTpuBaeT  OICHHWBAHWC
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yIbTaTOB OO0y4YeHHs MO nuciuruiiHe. OHa BKIIIOYAeT B
cebs:

— D9JK3aMeH — (opma OLIEHKM 3HaHWH, MONYYEHHBIX OOYYaIOIIUMCA B IMPOLECCE
W3YYEHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHOU paboThl, CIOCOOHOCTH
NPUMEHSTh WX JUIS PEHICHHUS NMPAKTHYSCKUX 3a7ad. DJK3aMeH, KaK IPaBHIO, IPOBOJUTCS B
Nepuoj] SK3aMEHAIIMOHHOW CECCHMM W 3aBEpIIAeTCS AaTTECTAIIMOHHON OIICHKOW «OTIMYHOY,
«XOPOIIOY, «YIOBICTBOPUTEITHLHO», «HEYTOBIECTBOPUTEILHOY.

— B Teuenue cemecTpa CTyAeHTY HEOOX0AMMO claTh He MeHee 50% abopaTopHBIX paboT, HE
meHee 50% npakTHUeCKuX paboT, BHIIOJHUTH TECTUPOBaHUs B cpene LMS He Huxe OleHKH

"ynoBiaeTBOpUTENbHO'". B cilydyae HEBBINOJHEHUN BBIMIECU3I0KEHHOTO, CTYACHT, MpPH



YCHEITHOM TPOXO0XKJICHUH POMEKYTOUHOUM arrectanuu B opme sk3aMmeHa/mud.3adera, He
MOJKET IOJYYUTh aTTECTAL[MOHHYIO OLEHKY BBILIE "XOpoIo"

Cucrtema OLICHOK IIPU IPOBEACHUM TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUHOM aTTeCTaluu
OCYIIECTBIISIETCS B COOTBETCTBHH C PYKOBOISIIMM JAOKyMeHTOM opranuzanuu PJIO I'VAIL
CMK 3.76 «llomoxeHue O TEKYyIIEeM KOHTPOJIE YCIEBAEMOCTH M IPOMEKYTOUYHOU
aTTeCTallid CTYIEHTOB W aCIUPAHTOB, OOYYAIOIIMXCS MO 00pa30BaTEIbHBIM MPOTPaAMMaM
BoIciiero oopasosanus B 'YAID» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

Jlata BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




