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AHHOTaIUS

HucuuninHa «MUKpONpoLeccopbl, yCTpPOWCTBA M NPOrPaMMHUPOBAHUE» BXOIUT B
o0pa3oBaTeNpHYI0 TPOrpaMMy BbICIIET0 0Opa3oBaHusi — TMporpammy OakaiaBpuaTta IO
HarpaBjeHuto noarotoBku/ crenuanbHocTH 11.03.01 «PaamorexHukay HampaBIEHHOCTH
«PaanoTexXHUYeCKHe CUCTEMbI PAJANOJIOKAUUA U paJuoOHaBUTAIIMNY. JIUCUUIIMHA peaTu3yeTcs
Kadeapoi «Ne22y.

JlucuuriuHa HaneneHa Ha (GOpMUPOBAHKE Y BHITYCKHUKA CICIYIOIIMX KOMIICTCHIIHIA:

[TIK-1 «Crioco6eH BBIMOJTHATh MAaTEMAaTHUYECKOE MOJICITMPOBAHNE OOBEKTOB U MPOIIECCOB
MO0 TUIOBBIM METOJMKAaM, B TOM YHUCJIE C MCIOJIb30BaHUEM CTaHAAPTHBIX MAKETOB MPHUKIATHBIX
porpamm, a TaKkKe ¢ UCTIOIB30BAaHIUEM METOJIOB UCKYCCTBEHHOTO HHTEIIJIEKTA)

[MIK-3 «CnocobeH OCyIIeCTBISATh, COOp M aHANU3 MCXOMHBIX JAaHHBIX IS pacuera u
MIPOCKTUPOBAHMS JICTAJICH, Y3JIOB U YCTPOHUCTB PATUOTEXHUUECKUX CHCTEM)

ConepxaHve AMCIHUIUIMHBI OXBaThIBA€T KPYI BOIPOCOB, CBSI3aHHBIX C HM3Y4YCHHEM
MPUHITMIIOB TIOCTPOCHUS W (YHKIIMOHUPOBAHUS MHMKPOIIPOIIECCOPHBIX YCTPOWMCTB, a TaKKe
O0COOCHHOCTEH WX MPOTrpaMMUPOBAHMS HA SI3bIKAX HHU3KOTO U BBICOKOTO YPOBHS C IENBIO UX
MPUMEHEHHUS B KaueCTBE DJIEMEHTA YMPABICHUS JJICKTPOHHBIMH yCTPONCTBAMHU, BXOISAIIMMHU B
COCTaB PAJIMOTEXHUYECKUX CHCTEM.

[IpenogaBanue JUCHUILIMHBI TpPEAyCMaTpUBaeT ClEAyronue (GopMbl oOpraHU3aIuu
yueOHOro  mporecca:  JIeKIUM, JaboparopHble  pabOThl,  MPAKTHYECKHE  3aHSITHUSA,
CaMOCTOSITEIIbHYIO padoTy 00y4aromerocs.

[IporpamMmmoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUIbI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAsI aTTecTanus B opMe SK3aMeHa.

OO0mast TpyA0EMKOCTh OCBOEHUS JAUCIUIUIMHBI COCTaBIseT 4 3a4eTHBIX €AWHHILI, 144
Jaca.

SI3bIK 00yUYeHUS IO JUCIUILTUHE «PYCCKHID)



1. TlepedyeHb MIAHUPYEMBIX PE3YyIHTATOB OOYyUEHUS IO TUCITUTUINHE

1.1. Ilenu npenoaaBaHus AUCUUTUIAHBI

dopmupoBanue 0a30BBIX 3HAHWI O MPHUHIIUIAX TMOCTPOSHUS MUKPOIPOIIECCOPOB U HX
IPOrpaMMUPOBAHUU AJIs OOEeCcTieueHusl MPOSKTUPOBAHNUS, MOJECIUPOBAHUS, IKCIIEPUMEHTaTbHON
00pabOTKM, TOArOTOBKM K TPOU3BOJACTBY M OOCIYKHUBAHHIO PAAMOTEXHHUECKUX CHUCTEM,
KOMIUIEKCOB M YCTPOMCTB.

JucuuniuHa BXOJUT B COCTaB dYacTH, (QopMupyemMol ydacTHUKaMH 00Opa3oBaTelbHBIX
OTHOIIIEHUH, 00pa3oBaTeIbHON MTporpamMMBbI Beiciiero oopazoanus (panee — OIT BO).

1.2. TlepedeHb MIaHUPYEMBIX PE3yIHTATOB OOYUCHHUS 11O AUCIHUILTUHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibrataMu ocBoenust OIT BO.

B pesynbraTe m3yueHUs AMCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0NanaTh CIEAYIOUUMU
KOMIETEHIMSIMA WM UX 9acTAMU. KOMIETeHIIMY U UHIMKATOPHI UX JTIOCTHXKEHUS MPUBEICHBI B
tabnwrie 1.

Ta6mmma 1 — [lepedeHb KOMITETEHIIMIA W UHIUKATOPOB MX JTOCTHIKCHUS

Koo n
Kareropus (rpynna) Kon v HanMeHOBaHNE HHIMKATOPA JOCTHXKEHUS
HauMEHOBAaHHE

KOMIIECTCHII U KOMIICTCHIIN U
KOMIIECTCHII U

[IK-1 Cnocoben
BBITIOTTHATH
MaTeMaTHYECKOe
MOJEIMPOBAHHE
00BEKTOB U
IPOLIECCOB T10
THUIIOBBIM
METOJIMKaM, B TOM
[Ipodeccuonanbuble | UUCIHE C
KOMITCTECHIHH UCTIONIb30BaHHEM
CTaH/IapTHBIX
IIaKEeTOB
NPUKIIaJHBIX
IpOTpamMM, a TaKXe C
UCTIOJIb30BaHUEM
METOJIOB
HCKYCCTBEHHOT'O
MHTEIJICKTA

I1K-1.3.1 3HaTh ME€TOJBI U TPOTPAMMHBIE
CpencTBa MOJEIUPOBAHMS alllIapaTHON YacTH
[1K-1.VY.1 ymets cTpouts pusnueckue u
MaTeMaTU4YeCKHe MOJIEIN MOJIeTIEH, Y3II0B,
0JIOKOB paMOTEXHUYECKUX YCTPONCTB U CUCTEM

[TK-3 Cnocoben
OCYIIECTBIISITH COOP
1 aHaJIN3 UCXOOHBIX
JAHHBIX JIJIS1 pacueTa

[Ipodeccrnonansubie [1K-3.3.1 3HaTh OCHOBHBIE TEXHUYECKHUE
Y IPOEKTUPOBAHUS
KOMIIETEHIIHH . XapaKTePUCTUKU PATUOTEXHUUECKUX CUCTEM
neTanen, y3JIoB U
YCTPOMCTB
PaAMOTEXHUYECKUX
CUCTEM

2.  Mecro aucuuniaunsl B cTpykType OI1
JucnurnmuHa MokeT 6a3upoBaThCsl HA 3HAHUSIX, pPaHee TPUOOPETEHHBIX 00YyJarOITUMHUCS
IpY U3YYCHHUHU CIIECAYIONINX AUCIUILINH:
— «CXeMOTeXHHKAa aHAJIOTOBBIX 3JIEKTPOHHBIX YCTPOHCTBY;
— «ludpossie ycTpoiicTBay;
— «DIEKTPOHUKAY;
— «PaioTeXHUUECKUE LENH U CUTHAIIBI.




3HaHUs, TOJYYCHHbIE NPU M3YYCHUH MaTepuayia JAaHHOW IUCIMIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAYCHHUE, TAaK U MOTYT UCTIOIh30BATHCS TIPU U3YyYCHUU IPYTHX JTACIUTUINH:

«CucTeMBbl ¥ CeTH PaIuOCBSI3N»;

«IIporteccopsl 1uppoBoit 00paObOTKH CUTHATIOBY;

«udposast 06paboOTKa CUTHATIOBY.

3. OOBEM H TPYJOEMKOCTh JUCITUTLIAHBI
Jlanubie 00 oOmeM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHAOB y4eOHOM
paboThI 1O AUCHIHUTUIMHE (M paclpeie]IeHIe TOW TPYIOEMKOCTH IO CeMeCTpaM) MPEICTABICHBI B
Tadmmie 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIMITIIHHEI

TpynoemMkocTs 110
Bun yuebnoit pabotbl Bcero cemecTpam
Ne6

Oowan mpyooemxocmp oucyunaunsl, 3E/ (dac) 4/ 144 4/ 144
H3 Hux uacoe npakmuueckoi n0020moeKu 51 51
Ayoumopnuie 3auamus, BCETo 4yac. 85 85
B TOM YHCIIE:

nexumu (JI), (gac) 34 34

npakTudeckue/cemunapckue 3ausatus (I113), (vac) 17 17

nabopaTtopHbie padoTs (JIP), (yac) 34 34

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 27 27
CamocmosamenvHaa paboma, Bcero (dac) 32 32
Buo npomescymounoii ammecmayuu: 3a4et, 1udd. 3auer, 33 s
sk3aMmeH (3auer, udd. 3ad, Dx3.**) ) '

4. ConpepxaHue AUCIUIUIMHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCHUILIMHBI IO pa3feiaM U BUIaM 3aHSATHM.
Pa3nensl, TeMBI JUCHUTIIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TaOIUIE 3.

Ta6mmia 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYI0EMKOCTh

Pa3nensl, TeMbl TUCIUTITHHBI H(e;;r;m (1(133) (IJII;;) (tlgcl) ((511;8
Cemectp 6

Tema 1. CTpyKTypa 1 apXUTEKTypa 4 ) 4 )

MHUKPOKOHTpPOJIEpa

Tema 2. CucteMa KOMaHI MUKPOKOHTPOJIIEpA 4 2 4 12

Tema 3. PaGota nepugepuifHbIX YCTPONUCTB 22 11 22 16

Tema 4. OcobeHHOCTH TPOrPaMMHUPOBAHHUS 4 ) 4 4

MHUKPOKOHTPOJIIEPOB

Htoro B cemectpe: 34 17 34 32
Hroro 34 17 34 32

4.2. CopepxaHue pa3iesioB U TEM JIEKIIMOHHBIX 3aHSITHH.
Copep:xanue pa3fesioB ¥ TeM JICKIIMOHHBIX 3aHSITUN MTPUBEICHO B Ta0HIIE 4.

Tabnuua 4 — Copeprkanue pa3iesoB U TEM JIGKIMOHHOTO IIUKJIA

Homep Tembl HasBanue u conepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHITHI




Homep Temsl

HazBanue u COACPIKAHUC PA3ACIIOB U TCM JICKITMOHHBIX 3aHATHHN

Jlexuus 1.

1.1 CtpyKkTypHas cxeMa MUKPOKOHTPOJIJIEPOB pa3HbIX ceMENCTB. VX cxoacTBa u
pazmuums.

1.2 OCHOBHBIE TEXHUYECKUE XapaKTEPUCTUKH MUKPOKOHTPOJIIIEPOB

1.3 IpunaIun GyHKIMOHUPOBAHUS MUKPOIIPOIIECCOpa

1.4 NnTepdeiichl, NCTIOMB3YEMBIE JIJIS1 CBSI3W MUKPOITPOIIECCOPOB C BHEITHUMHU
yCTpOHCTBaMHU (Ha CAMOCTOATEIBHOE N3YUEHUE)

Jlexuus 2

1.5 TakTupoBaHUE U CUHXPOHU3ALMS MUKPOIIPOLIECCOPOB

1.6 PeructpoBasi mamMsiTb MUKPOIIPOLIECCOPOB

1.7 Tlepudepuiinbie ycTpoiicTBa

1.8 3amoMuHarOIHE YCTPOMCTBA MUKPOIIpOIIeccopa (Ha CaMOCTOSITEIHHOE
H3y4YeHUE)

Jexuus 3

2.1 KoMaH1bl MUKPOKOHTPOJUIEPOB

2.2 Crioco0sl azipecaliii B MUKPOKOHTPOJUIEPAX

2.3 KomaH[1bl pErUCTPOBBIX Onepanuit

2.4 Apudmernueckre 1 JOTHUECKUEe KOMaH/bI A3bIka Assembler (Ha
CaMOCTOSITEIIbHOE N3yUYEHHUE)

Jlexuus 4

2.5 Komanne! si3p1ka Assembler ¢ oOpaiiieHreM K perucTpaM BBOa/BbIBOIA
2.6 Komanner s3p1ka Assembler onepanuii ¢ Outamu

2.7 Komannel s3b1ka Assembler 1ist yripaBieHHs X0I0M IPOTPaMMBI

2.8 Koman/1pl epechlIKy TaHHBIX U TIepeiadyn yrpaBlieHus sa3bika Assembler
(Ha caMOCTOSITEIbHOE H3yUCHHE)

Jlexums 5

3.1 [IpepriBaHKst B MUKPOKOHTPOJIEPE

3.1.1 Ha3nadeHue cucTemMbl IpephIBaHU 111 0OOMEHA TaHHBIMU B
MH(GOPMAILIMOHHBIX CETIX

3.1.2 MexaHu3M ynpaBieHUs] BHYyTPEHHUMHU NIPEPbIBAHUSIMU B
UH(POPMALIMOHHBIX CETAX

3.1.3 Aaroputm paboThl CUCTEMbI BHYTPEHHHX IPEpbIBAaHUN IIpU 00paboTKe
TAHHBIX

3.1.4 BexTopsl mpepbIBaHU B MUKPOKOHTpOJUIepe cemeiictBa AVR (Ha
CaMOCTOSITEIIbHOE N3yUYEHHUE)

Jlexuus 6

3.1.5 Bueniaue npepbiBaHNE KaK MEXaHNU3M MOBBIIIEHUS ObICTPOACHCTBUS

3.1.6 ba3oBblii anroput™ 00pabOTKH BHEIIHUX MTPEPHIBAHUI B
MHUKPOKOHTPOJLIEPE

3.1.7 OcoGeHHOCTH TPOrPaMMUPOBAHUS MUKPOKOHTPOJIIEPA B PEKUME
00pabOTKU pephIBAaHHHA

3.1.8 O6paboTunku npepriBaHuil Ha si3b1ke Assembler u C (Ha caMOCTOSTEIHHOE
H3y4deHue)




Homep Temsl

HazBanue u COACPIKAHUC PA3ACIIOB U TCM JICKITMOHHBIX 3aHATHHN

Jlexknus 7

3.2 ITopTsl BBOJA/BBIBOIa MUKPOKOHTPOJLIEPA

3.2.1 Ucnonp30BaHKe MOPTOB BBOJA B KAYECTBE YHUBEPCATHHOTO UG POBOTO
BBO/1a/BbIBOJIa MH(GOPMAITUK B HH(POPMAITMOHHBIX CETAX

3.2.2 YerpoicTBO 1 paboTa MOPTOB BBO/IA/BRIBO/Ia MUKPOKOHTpOJLIEpa

3.2.3 Mexanu3m oOMeHa JaHHBIMHU B HH()OPMAITMOHHBIX CETSAX Yepe3 MOPTHI
BBO/Ia/BBIBOJIa MUKPOKOHTpOJIIEpa (Ha CAMOCTOATEIHHOE U3YICHHUE)

Jlexuus 8

3.2.4 AnprepHaTuBHBIC (YHKLIUHU IIOPTOB BBOJA/BBIBO/IA

3.2.5 OcobeHHOCTH IPOrpaMMHUPOBAHUS IOPTOB BBOJ1A/BBIBOIa TIPU OOMEHE
nHpopmanuen

3.2.6 Hactpoiika mOpTOB BBOJIa B PEKHUM CHA U UCIIOJIb30BAHUE
HEMNOJIKJIFOUYEHHBIX BHIBOJOB (Ha CAaMOCTOATEIBHOE N3YUECHHUE)

Jlexuus 9

3.3 IlocnenoBarenbHblil nepudepuiineiii uaTepdeiic Serial Peripheral Interface
(SPI)

3.3.1 Ucnonw3oBanue uarepdeiica SPI npu oOMeHe NaHHBIMH B
WH(OPMAIMOHHBIX CETAX

3.3.2 CtpykTypHas cxema ¥ MpUHIHI padoTsl Moaysst SPI

3.3.3 OcobeHHoCTH MporpaMMHUpOBaHust MOy st SPI

3.3.4 Ucnonp30BaHKE BBIBOIa BHIOOpA aKTHBHOTO BEJIOMOTO YCTPOMCTBA (Ha
CaMOCTOSITEIIbHOE N3yUYEHHUE)

Jlexuus 10

3.4 TlocnenoBarenbHbIN ABYXIpoBOAHBIN nHTEpdeiic Two -wire Serial Interface
(TWI)

3.4.1 Ucnonws3oBanue uaTepdeiica TWI nns oOmMeHa 1aHHbIMA B
MH(GOPMAIIMOHHBIX CETIX

3.4.2 [IpuHuun ooMeHa gaHHBIMU 110 TMHEe TWI

3.4.3 B3aumoieiicTBME MPUKIATHON TporpaMmsbl ¢ moayiaeM TWI

3.4.4 Pexxumbl pabotel moaynst TWI (Ha camocTosiTeIbHOE H3yUeHHE)

Jlexuwms 11

3.5 Taiimepsl

3.5.1 ba3oBbIii aNrOpUTM HUCIIOJIB30BAHUS IPEPHIBAHUN, MHULTUUPYEMBIX
TalilMepaMu/CUEeTINKAMHU

3.5.2 Ucnonbp30Banue mpeaaeuTeNeld TakMepoB/CYETUNKOB 11 (DOPMUPOBAHUS
TaKTOBBIX CUTHAJIOB

3.5.3 Ctpykrypa ¥ npuHIHN GYHKITMOHUPOBAHUS 8 pa3psIHBIX
TaliMEepOB/CYETUNKOB

3.5.4 Peructpsl, UCNOIB3yEeMBbIE JJISl OpraHU3aIMK PA0OTHI 8 pa3psaIHBIX
TalkMEPOB/CYETUNKOB (Ha CAMOCTOSATEIHHOE U3YICHHUE)

Jlexmus 12
3.5.5 Ctpykrypa v mpuHIHN PYHKITMOHUPOBAHMS IIECTHAIIATUPAZPSTHBIX
TailMEepPOB/CUETUNKOB




Homep temsl Ha3BaHue u conepxanue pa3fesioB U TeM JIEKIHMOHHBIX 3aHATUN

3.5.6 YnpaBneHue TaKTOBBIM CUTHAJIOM

3.5.7 CroposxeBoli Taiimep

3.5.8 Pexxumbl paboThI MIeCTHAIIIATHPA3PSATHBIX CYETYMKOB (Ha
CaMOCTOSITEIIbHOE N3yUYEHHUE)

Jlexunms 13

3.6 Moy 06pabOTKH aHAJIOTOBBIX CUTHAJIOB

3.6.1 AnanoroBsiii kKomnaparop. CTpyKTypHasi cxema 1 IpUHLIUI paboThI
3.6.2 OcoGeHHOCTH TPOrPaMMUPOBAHUS aHAJIOTOBOTO KOMIIapaTopa

3.6.3 Peructpsl, ucnosab3yeMble ISl IPOTPaMMUPOBAHUS MOy e 0OpaboTKH
AHAJIOTOBBIX CUTHAJIOB (Ha CAMOCTOSITEIbHOE U3yUEHHUE)

Jlexuus 14

3.6.4 Ananoro-mudpoBoii mpeodpazosatenb. CTpykTypa U GyHKIMOHUPOBAHUE
MOJyJIS

3.6.5 CoxpaHeHue pe3yabraTta mpeoOpa3zoBaHus

3.6.6 [loBbIlIeHNE TOYHOCTH TPE0OPa30BAHUS

3.6.7 Ilapametpsl moayins ALIT (Ha caMOCTOSATENBHOE U3YUCHUE)

Jlexuwms 15

3.7 IlporpammupoBanue no uarepdeiicy Joint Test Action Group (JTAG)
3.7.1 UcnonwzoBanne JTAG unTepderica 11t mporpaMMHUPOBaHUS KpPUCTAILIA
MUKPOKOHTpOJLIepa

3.7.2 Komanasl JTAG koHTpOJIIIEpa

3.7.3 OcnoBbl nporpammupoBanus JTAG Moyiss MUKPOKOHTpOJLIEpa

3.7.4 Anroputm nporpammupoBanust JTAG Moayns (Ha caMOCTOSITEIBHOE
U3Yy4EHUE)

Jlexuus 16

4.1 IIporpaMMupoBaHu€ MaMsATH MUKPOKOHTPOJUIEpa. BUTHI 3a1IUTHI MAMSTH U
nporpamm

4.2 CamonporpaMMHUpPOBaHNE MUKPOKOHTPOJIEPOB

4.2.1 Oco0eHHOCTH OpraHU3AIMH MAMSITH MUKPOKOHTPOJLIEpa

4.2.2 OyHKIIMOHUPOBAHUE 3arpy3unKa

4.2.3 YreHue KOH(PUTYPUPOBAHHBIX SIUEEK M STUEEK 3AILUTHI (HA
CaMOCTOSITEJIbHOE U3yUEHHE)

Jlexums 17

4.3 MuKpOIIpOIeCCOPHBIE CUCTEMBI Ha Sipe DIbOpyc

4.3.1 IIpoueccopHoe sA1po

4 4.3.2 Opranu3zanus namsTu

4.3.3 PexxuMbl paboThI

4.3.4 IlporpamMMHbI€ CPEACTBA OLICHKU MTPOU3BOAUTEIHLHOCTH (Ha
CaMOCTOSITEJIbHOE U3YUYEHHE)

4.3. Ilpaktuueckue (CeMHUHAPCKUE) 3aHATUS
TeMbl MpakTUYECKUX 3aHATUHA U UX TPYAOEMKOCTh IPHUBEACHBI B TAOIHIIE 5.




Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX T

PYI0EMKOCTb

TeMbl MPaKTUYECKUX 3aHATUN

Dopmsbl
MPaKTUYECKUX
3aHATHN

Tpynoem
KOCTb,
(qac)

N3 Hux
MPAKTUYECKOU
MOATOTOBKH,
(dac)

Ne TeMEI
JTACIIAI
JINHBI

Cemectp 6

[IpakTnueckoe 3ansarue 1. OmnpeneneHue
TEXHUYECKUX IapamMeTpoB i
XapaKTePUCTHUK MUKPOIIPOLIECCOPOB

[IpakTrueckoe
3aHATHE

[Ipaktnueckoe 3anstue 2. H3yueHue
OCHOB A3bIKA IIPOrPaMMUPOBAHNUS
Assembler

[IpakTuueckoe
3aHATUC

[Ipaktnueckoe 3ansitue 3. W3ydeHue
mpaBuJI HaNUCaHUAg NOOANPOrpamMm IJId
(GYHKIIMOHUPOBAHUSI MUKPOKOHTpOJLIEpa

Pentenue
CI/ITyaI_[I/IOHHI:IX
3amay

[Ipaktnueckoe 3ansarue 4. H3yueHue
croco00B peanu3anuu PEKUMOB
CTaTUYECKOU U TUHAMHYECKON MHIUKAIIUU

Pemenue
CUTYallHOHHBIX
3aJ1a4

[IpakTtnueckoe 3ansitue S. W3yuenue
ylnpaBieHUs LU(GPOBBIMU  3JIEMEHTaAMH
yepe3 uarepderic SPI

Pentenue
CI/ITyaI_[I/IOHHI:IX
3amay

[IpakTnueckoe 3anstue 6.
IPOrpaMMHOTO  crioco0a
3aJICPKKHU

N3yuenue
OpraHu3aluu

Pemenue
CUTYallHOHHBIX
3a/1a4

IIpaktnueckoe 3anmatue 7. U3ydeHue
MeXaHu3Ma BKJIIOYEHUS MoJTyJen
00pabOTKH aHAJIOTOBBIX CUTHAJIOB

Pemenue
CUTYallHOHHBIX
3a/1a4

[Ipaktnueckoe 3ansitue 8. W3ydeHue
BO3MOXKHOCTH  IIOJAYU HAa  CHUCTEMBI
WHIVKAIUM  CHTHAJIOB C  HIMPOTHO-
UMITYJIbCHOM MOIYJIALIMEN

[IpakTrueckoe
3aHATHE

[Ipaktnueckoe 3ansitue 9. MU3ydenue
MeXaHu3Ma CaMOIIpOrpaMMUPOBAHUSA
MUKPOKOHTpOJUIEpa

[IpakTrueckoe
3aHATHE

Bcero

17




4.4. JlabopaTopHbIe 3aHATHS

TeMbl 1a00paTOPHBIX 3aHITHI U UX TPYAOEMKOCTh IPUBEICHBI B Ta0IHUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
HaumenoBanne nabopatopHbIXx padboT TpynOEMKOCTS, | MPaKTHICCKOH | pasiena
(uac) MMOATOTOBKH, | AWCIIAI
(dac) JIUHBI
Cemectp 6

JlaGopatopnass pabora 1 Co3gaHue mnpoekTra B ) ) 1
cpeae Microchip Studio
JlaGopaTopHas pabora 2. UccnenoBanue
BBITIOJIHEHHS apU(PMETHUECKUX OIEpaluil Yrcen co 2 2 1
3HAKOM B MHUKPOITPOIIECCOPHOM CUCTEME
JlaGopatopHast pabGota 3. M3ydenue crnocoOoB
3allMCU  YHCEJ Pa3IMYHOM UIMHHBI B MaMsTh 2 2 2
MUKPOKOHTPOJLIEpa
JlaGopaTopHas pabora 4. UccnenoBanue
(GyHKIMOHUPOBAHUS MUKpPOKOHTposuiepa AVR npu 2 2 2
BBITTOJIHEHUH apU()METHUECKUX Olepanui
JlaboparopHass pabora 5. M3ydenue wmexaHuzma ) ) 3
00pabOTKH TPEepHIBAHUIMA
JlaboparopHnas pabota 6. UccnenoBanue
MexaHu3Ma OOpabOTKH COOBITH, MPEPHIBAIOIINX 2 2 3
BBITIOJTHEHHE OCHOBHOM MPOTpaMMBbl
JlaboparopHass pabora 7. N3ydenue wmexaHuzma
OTOOpaKECHHS OyKB Ha CEMHCETMEHTHOM 2 2 3
WHANKATOPE
JlaGopaTtopHnas padota 8. MccnenoBanue ycTpoicTB
JUHAMUYECKON WMHIMKALMU C YIPABIECHUEM 4Yepe3 2 2 3
MOPTHI BBOJIA/BBIBOJIA
Jlaboparopnas pabota 9. Nzyuenue
cxeMOTeXaneUCKoﬁ peanu3anim CHCTEMBI ) ) 3
JTUHAMHUYECKON WHAMKAINH C MOAKIIOYCHUEM Yepes
unrepdeiic SPI
Jlaboparopunass  pabora  10.  HccrnemoBanwue
YCTPOICTB TUHAMHUYECKOU WHIUKAIAU C 2 2 3
ynpasieHueM yepe3 unrepdeiic SPI
JlaGopaTopnas pabora 11. H3ydenume cmnocoba ) ) 3
M3MEPEHHS MapaMeTPOB UMIYIHLCHOT'O CUTHAJIA
JlaGopaTtopnas paborta 12. Peanuzamus BpeMeHHBIX ) ) 3
GYHKIMI B MEKPOITPOIIECCOpax
JlaGopaTopHas paborta 13. M3ydeHue mexaHuszma
BBOJIa IAHHBIX B MUKPOKOHTPOJUIEP C aHAJIOI'OBBIX 2 2 3
JTATYNKOB
JlaboparopHasi pabora 14. MccnenoBanue cpeicts ) ) 3
BBIBOJ[A aHAJIOTOBOW HH(OpMaITUu
JlaGopaTopHas paborta 15. M3ydenue mexaHuszma
(GbOpMUPOBAaHUS CUTHAJIOB C IIUPOTHO-UMITYIHCHON 2 2 3
MOJYJISIITUCH.
JlaboparopHass pabora 16 U3yuenue 06a30BOrO 2 2 4




N3 Hux No
HaumenoBanue nabopatopHbIx padboT TpynOEMKOCTS, | MPaKTHECKOH | pasiena
(qac) MOJTOTOBKH, | JHCIUII
(gac) JIUHBI
anropuTMa WHULUAIA3aIUH pexumMa
CaMOIIPOTPAMMHPOBAHNS B MUKPOKOHTPOJLIIEPE
2 2 4
Bcero 34

4.5. KypcoBoe mpoeKTHpOBaHHE/ BHITIOTHEHUE KyPCOBOU PabOTHI
[lens KypcoBoOii pabOTHI:
[TpumepHbIe TEMBI 33/1aHUI Ha KYpCOBYIO paboTy npuBeeHsl B paszaeine 10 PIT/L.

4.6. CamocrosiTenbHas paboTa 00yJarouuxcs
Bunsl camocTosTensHON paboOTHI M €€ TPYIOEMKOCTh NPUBEIEHBI B Tabnu1e 7.

Tabnuna 7 — Bunbl caMmocTosTenbHON paboThl U €€ TPYJO0EMKOCTh

Bun camocrosTenbHOM paboThI BICIZEO’ Cewmectp 6, uac

N3yuenune Teopernyeckoro marepuana aucuuiuinabl (TO) 18 18
KypcoBoe npoektuposanue (KII, KP) 19
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[TonroroBka K Tekymemy KoHTpoo yenesaemoctu (TKY) 6 6
Jomamnaee 3amganne (/13)
KontponbHsie paboTsl 3a04ankoB (KP3)
[ToaroroBka k mpomexytouHoi arrectanuu (ITA)

Bcero: 42 23

5. IlepedyeHn yueOHO-METOIUYECKOTO 0OECTICUCHUS

JUISL CAMOCTOSITENTbHON pabOoThl 00yUYaromUXCst MO0 JUCHUIUTMHE (MOJIYIIIO)

Y4eOHO-MeTOAMYECKE MaTepHalibl IS CaMOCTOSTENbHON paboThl OO0y4aromMXcsi yKa3aHbl B

o.a. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3TAHUN
IlepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/1aHUI TPUBEJIEH B TaOauIIE 8.
Tabnuna 8— [lepeyeHp MevaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

Mudp/
URL agpec

bubnuorpaduueckas ccpliika

KommuecTBo 3K3eMIUIsIpoB B
Oulmoreke

(KpOMe 3IIEKTPOHHBIX FK3EMILISIPOB)

benos, A. B. Mukpokontposuiepsl AVR: ot
a30B  NPOrPaMMHPOBAHUSA JO  CO3JaHHA
MPaKTUYECKUX YCTPOMCTB : CAMOYUYUTENh / A.
B. benoB. — Cankr-IlerepOypr : Hayka u
Texnuka, 2016. — 544 c¢. — ISBN 978-5-
94387-854-1. — Tekcr: DICKTPOHHBINH //
JlaHb : PMEKTPOHHO-OMOIMOTEYHAS] CHUCTEMA.
— URL: https://e.Jlanbook.com/book/90223
(mara ob6pamenus: 16.08.2021). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIIEH.

ConbknH, M. A. MukpomnpoueccopHbie




Mudp/
URL agpec

bubnuorpaduueckas ccpiika

KomuectBo 3x3eMIuIsipoB B
OubmoTexe
(KpoMe AJIEKTPOHHBIX AK3EMILTSIPOB)

CUCTEMBI. CpenctBa pa3paboTku
IIPOrPaMMHOTO obecrieueHus JUIS
MUKpPOKOHTpOJUIEpOB  cemeiictBa  AVR

yaeOHoe mocooune / M. A. ConbkuH, A. A.
IMamua. — Tomck : TITY, 2016. — 90 ¢. —

ISBN 978-5-4387-0676-2. — Teker :
ANIEKTPOHHBIN //  Jlanb  :  2JIEKTPOHHO-
6ubnuoreyHas cucrema. — URL:
https://e.lanbook.com/book/107725 (mata
obpamenusi:  16.08.2021). —  Pexum

JIOCTYTIA: JJIsl aBTOPHU3. TMOJIb30BATEIEH.

Esctudeer, A. B. Mukpokontposuiepsr AVR
cemerictB Tiny u Mega ¢upmer ATMEL :
yaeOHoe mocobue / A. B. EBctudeeB. — 5-¢
u3n. — Mocksa : JIMK TIlpecc, 2010. — 558
c. — ISBN 978-5-94120-220-1. — Tekcr :

ANIEKTPOHHBIN //  Jlanb  :  DJIEKTPOHHO-
O6ubmuoreyHast cucTema. — URL:
https://e.lanbook.com/book/61006 (mata
obpamenus:  17.08.2021). —  Pexum
JIOCTYTIA: JIUIsl aBTOPHU3. TOJIb30BATENEH.

bapanos, B. H. [Ipumenenue
MUKPOKOHTPOJLIEPOB AVR: CXEMBI,

AITOPUTMBI, IPOTPAMMHI : ydeOHOe rmocodue /
B. H. bapanoB. — 3-¢ wu3n., mepepab. —
Mocksa : , 2010. — 288 c. — ISBN 978-5-
94120-121-1. — Teker:  SICKTPOHHBINH //
JlaHb : PMEKTPOHHO-OMOIMOTEYHAs] CHUCTEMA.
— URL: https://e.lanbook.com/book/40961
(mara oOpamenus: 17.08.2021). — Pexum
JIOCTYTIA: JUIsl aBTOPHU3. TOJIb30BaTelNeH .

Xaprto, B. . Mukpokontpoiieper AVR.
[IpakTuky™M Ui HayMHAOMUX @ Yy4deOHOe
nocobue / B. fI. XapToB. — 2-e u3n., ucrp. u
norn. — Mocksa : MI'TY um. baymana, 2012.
— 280 c. — ISBN 978-5-7038-3565-4. —
Texct : 3neKTpoHHbIH // JIaHb @ 3IEeKTPOHHO-

O6ubmuoreyHast cucTema. — URL:
https://e.lanbook.com/book/106326 (mata
obpamenus:  17.08.2021). —  Pexum

JIOCTyna: JUIsl aBTOPU3. NIOJIb30BATENIEH.




7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH()OPMaAMOHHO-TEIEKOMMYHHUKAIIMOHHOH cetn «HTepHeT»
[Tepeuenn AIIEKTPOHHBIX 00pa30BaTENbHBIX pecypcoB UH(POPMALIMOHHO-
TENICKOMMYHHUKAMOHHON cetn «MHTepHeT», HEOOXOAMMBIX Ui OCBOCHUS IUCIUIUINHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa30BATEIBHBIX PECypcoB HWHOOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOHU ceTu «HTepHeT»
URL anpec HaumenoBanue

He npenycmoTtpeno

8. Ilepeuerr MHGOPMAIIMOHHBIX TEXHOJIOTHI
8.1. [lepeuenp TpOrpaMMHOrO OOECIEYCHHS, HCIOIb3YEeMOr0 MpPU OCYIIECTBICHUH
00pa3oBaTENBHOTO MpOoIiecca MO JUCIUITIIHHE.
[lepedeHp UCTIONIB3yEeMOT0 IPOTPAMMHOT0 obecrieueHus npeacTasieH B Tadmure 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTO 0OecIieueHUs

HaumenoBanue

VYcnoBHo-0OecriaTHas cpejia MHTETpUpOBaHHas cpena pazpadborku Microchip Studio

8.2. [lepeuenn MH(pOPMAIIMOHHO-CIPABOYHBIX CUCTEM, HCTIOJIb3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHHOTO MPOIlecca MO AUCIUILIINHE

[lepeuenp UCHOIB3yeMbIX HMH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IMIPEICTAaBICH B
tabmuue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HanmeHnoBauue

He npenycmotpeno

9. MarepuanbHO-TeXHUYeCKas 0a3a
CoctaB MaTepuHaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [UIi  OCYIIECTBIICHHS
00pa30BaTeNnbLHOTO MpoIiecca Mo TUCIUTUIMHE, TIPECTaBlIeH B Tabmuiel?2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHUUECKOM 0a3bl

HaunmeHnoBanue cocTaBHOM 4acTh Howmep ayautopun
MaTepHaIbHO-TEXHUUECKOH Oa3bl (mpu HEOOXOAUMOCTH)

MynsTUMeaUHAS JIEKUIUOHHAS ayIUTOPHUS

Crnenmammu3upoBaHHas taboparopus «Jladoparopus mudpoBoit

22-08
00pabOTKH CUTHAJIOBY

10. OneHouHble cpeacTBa JyIsl IPOBEICHUS TPOMEKYTOUHOU aTTECTAlUN
10.1. CocTtaB OLIEHOYHBIX CPEICTBIUIA IPOBEIEHUS MPOMEXKYTOUYHOW aTTecTaluu
00ydJaronuxcs mo TMCIUTIMHE TTpUBEIeH B Tadmwmie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHsI IPOMEKYTOUYHOM aTTecTaliuu

Bug npoMexxyTouHOM aTTecTaiuu [lepeueHb OIIEHOYHBIX CPEJICTB
DK3aMeH Cnucok BONpOCOB K IK3aMEHY
DKcrepTHasi OIleHKa Ha OCHOBE TPEOOBAaHHM K
BrimonHenue KypcoBoii paboTsl COIEPKAHUIO KypCOBOM paboThI o
JUCLHUTIIINHE.




10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHA C(OPMHPOBAHHOCTH (OCBOCHHMS)
KOMITETCHIINK OOYyJaronuMuUC TPUMEHSETCS S-OauibHas IIKajga OIEHKH CHOPMHPOBAHHOCTH
KOMIIETEHIIN, KOTopasi mpuBeeHa B Tabnuie 14. B TeueHne cemMecTpa MOXKET UCIOIB30BATHCS
100-6amnpHas  mIKaja  MOJYJbHO-PEMTHHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IpaBUja
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIBHBIM HOPMATHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI cpOPMHUPOBAHHOCTH KOMITETEHIUH

Or1eHKa KOMITETEHITUH

S-OasuTbHast IIKaja XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMIH
(100 GanpHas 1Kaa)

— oOyyaronuiics TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN

MaTepuar;

— YBEpPEHHO, JIOTUYHO, ITOCIIEJ0BATEIbHO U TPAMOTHO €T0 U3J1araeT;
COTIIIHOY — ONHPAsACh HA 3HAHHMS OCHOBHOM M JOMONHHMTETbHOM JUTEPATYPE,

(85 -100 Gamwios) TECHO NPHBA3LIBACT YCBOCHHBIE HAYHBIC MOMOXKEHIA C MPAKTHIECKOH

JIeATEIbHOCTBIO HAIPaBIICHNUS;

— yMeJ0 0OOCHOBBIBAET M APTYMEHTUPYET BBIABUTAEMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIECHHMS;

— cBOOOIHO BJIQICET CUCTEMOM CIIEUAIM3UPOBAHHBIX MOHITUH.

— o0y4Jaronuics TBEp0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO H
M0 CYIIECTBY W3JaraeT €ro, ONUpasCh Ha 3HAHWS OCHOBHOM
JTUTEPaTypHI;
«OpOMION — HE JIOMYCKAET CYIIECTBEHHbIX HETOYHOCTEH; 5
(75 — 84 Gana) — YBSI3BIBACT YCBOGHHBIE 3HAHHUS C MPAKTUUYECKOW EATEeITbHOCTHIO
HaIpaBJICHUS;
— apryMEHTUPYET Hay4YHbIE MMOJIOKEHHUS;
— JIeJIaeT BBIBOJIBI U 0000IIECHMS;
— BJIaJIEET CUCTEMOM CHEIMATN3UPOBAHHBIX MOHATUH.

— o0y4Jaronuiicss yCBOMJI TOJIBKO OCHOBHOHM TMPOTPpaMMHBIA MaTepua,
[0 CYIIECTBY HM3J1araeT ero, ONMpasch Ha 3HAHHUS TOJHKO OCHOBHOM
JUTEPATYPHI;
— JIOIMyCKAeT HECYIECTBEHHBIE OIMOKN U HETOYHOCTH;
«YJIOBJIETBOPUTEIILHOY .
(65— 74 Gana) — HCTBITHIBACT 3aTPYIHEHHS B TNPAKTHYECKOM NPUMEHEHHH 3HAHHN
HarpaBJICHNUS;
— cnabo apryMeHTUpPYeT Hay4YHbIE MTOJIOKEHHS,;
— 3aTpyaHseTcs B GOPMYIHMPOBAHUHU BBIBOJIOB M 0000IICHNUH;
— YaCTUYHO BJIAICET CUCTEMOH CIICIMAIN3UPOBAHHBIX TOHATHH.

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTepuaa;

— JIOIYCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH Mpo0ieM B KOHKPETHOM HaIllPaBIICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;

— HE MOXET apryMEHTUPOBATh HAYUHBIE MTOJOKEHUS;

— He (OpMYIHPYET BHIBOJAOB M 0000IICHHIA.

«HEYIOBJICTBOPUTEITHHO)
(64 Gayna 1 MeHee)

10.3. Tunossle KOHTPOJIBbHBIE 33JAHNSI U UHBIE MaTEpUAIIbIL.
Bomnpocs! (3agaun) Ui sK3aMeHa rpecTaBieHsl B Tabuuie 15.

Tabmuna 15 — Bompocs! (3agaun) u1sl 9K3aMeHa

Kon

[Tepedenn BOMpOCOB (3a71a4) TSl SK3aMEeHA
WHUKATOpa

1 Coznanme mpoekra B cpene Microchip Studio. Cosmaiite mpoekt ucnombsys | [1IK-1.3.1
pasmuunbie BapuanTtel GNU Compiler Collection. IIpoBenure nuccnemoBanus
pa3IMYHBIX BAPUAHTOB cO3J4aHUs InpoekTa. Onpenenure KpUTEpUH, IO
KoTopoMy Oyzaer mipom3BeneHa oreHka. (OOpaboTaiiTe  MOIydeHHBIE
pE3yaAbTaTEL.




[Tepeyens BonmpocoB (3a1a4) 1Sl IK3aMeHa

Kon
WHJMKATOpa

2 HccnenoBanue BBHIMOJHEHUS apU(PMETHUCCKUX OMEPAIM YHUCENT CO 3HAKOM B
MUKpPOIIPOLIECCOPHOHN cucTeMe. BoinmonHuTte onepanuto cnoxeHus (A+ (-B))
Onummre mnpoluecc MPOBENEHUS MCCIEAOBaHUS MEXaHU3Ma BbBITIOJHEHUS
apuMeTHIeCcKOoi onepanuu B MUKPOKOHTPOJUIEPE.

3 Cnoco0 3ammcu 4ucea pa3IMYHOM JJIMHHBI B TAMATh MHKPOKOHTpOJUIEpA.
3amumute uncio O0xAA u O0xAAAA (rme A — moboil  cuMBOI
HIECTHAAIATUPUYHON CUCTEMBI CUMCIICHHSI) BO BCTPOCHHYIO/BHEIIHIOIO MaMSITh
MUKpOKOHTpoJutiepa. [IpoBenure uccieaoBaHWE MEXaHHM3Ma 3alkCH 4YHUCell B
naMATh MHUKPOKOHTposuiepa. OOOCHYHTE KpHUTEpUil, HA OCHOBAHUU KOTOPOTO
Oyzer npoBeneHa oneHka. O6paboTaiiTe MoyueHHBIN pe3yabTar.

4 UccnenoBanne pyHKIIMOHUPOBAHUS MUKPOKOHTpoJuiepa AVR nipu BeImosHEeHUN
apuMeTHUECKUX Olepanuid. 3aMuIUuTe B MaMsiTh MUKPOKOHTPOJUIEpA YUCIIO
0xAAAA (rme A — m000¥ CUMBOJI IIECTHAIIATUPUIHON CHCTEMBI CUNCIICHUS).
Crnoxure panee 3anucaHHoe uucio ¢ yuciaoM 0xAAA. Onpenenurte KpuTepuu,
Ha OCHOBAaHUU KOTOPOTO OyzeT mpoBeeHa oreHka. O6padoTaiiTe MmomydeHHbII
pe3yJnbTar.

5 N3yueHnue Mexanu3ma o0pabOTKH MpephIBaHUN

6 JlaboparopHas paborta 6. MccrmemoBanue MexaHm3Ma OOpPaOOTKH COOBITHH,
MPEPHIBAIOIINX BHIMOIHEHHE OCHOBHOM MPOTrpamMMBbl

7 Jlabopatopnas pabora 7. W3yueHume wmexaHu3MmMa orToOpaxeHHs OyKB Ha
CEMHCETMEHTHOM WHIUKAaTOpe

8 JlabopaTtopHas pabota 8. MccienoBanue ycTpoiCcTB JMHAMUYECKON WHIMKAITUN
C YIIpaBJICHUEM Yepe3 MOPThI BBOJ1a/BBIBOIA

9 JlaGopatopHas pabota 9. M3ydueHrne CXEMOTEXHUYECKOW peann3aliil CUCTEMbI
JTUHAMWYECKOW WHIWKAIMK C TIOJKII0YeHHeM uepe3 narepdeiic SPI

10 JlaGopatopHas pabora 10. WccnemoBaHue yCTPOWCTB AHMHAMHYECKOM
WHIUKAIMK C yIpaBjieHueM uepe3 uatTepdeiic SPI

11 JlaGoparopnass pabGora 11. M3ydenume cmocoba H3MEpeHHs NapamMeTpoB
UMITyJIBCHOTO CUTHAJIA

12 JlaboparopHast pabota 12. Peamu3zauus BpeMeHHBIX (QYHKIHHA B
MUKPOIIPOIIECCOPaAX

13 Jlaboparopnas pabora 13. HM3ydeHue MexaHW3Ma BBOJA JAaHHBIX B
MUKPOKOHTPOJUIEP C aHAJOTOBBIX TaTYMKOB

14 JlaGopatopnas paborta 14. HccrmemoBanue CpeAcTB BBIBOJA aHAJIOTOBOM
uHpOpMaLIUU

15 Jlaboparopnas padota 15. M3ydeHue mMexanusma (OpMUPOBAHUSI CUTHAJIOB C
LHIMPOTHO-UMITYJIbCHON MOAYJISALUEH

16 JlabopatopHas pabora 16 M3ydeHume 0a30BOro ajropuTMa WHUIHATH3ZAINH
peXHMa CcaMONpPOrpaMMHUPOBAaHHUS B MHKpOKOHTposuiepe. Jlaboparophas
paborta 17 UccnenoBanue BIIUSIHUSA MPEeyCTaHOBOYHBIX ouT
POrpaMMHUPOBAHUS HA pa0OTY MUKPOKOHTPOJIEpA

I CtpykTypHas cxema MUKPOKOHTPOJIIEPOB pa3HbIX ceMeicTB. X cxoncTBa u
pazmuuus.

2 OCHOBHBIE TEXHHUUYECKHUE XapAKTEPUCTUKN MUKPOKOHTPOJIIEPOB

3 IIpuHnun GyHKIIMOHUPOBAHUSI MUKPOTIPOIIECCOpa

4 NnaTepdeiicel, UCTIOIb3yEMBbIE IS CBSI3W MUKPOITPOIIECCOPOB C BHEITHUMU
YCTPOMCTBAMU
5 TakTupoBaHUE U CHHXPOHU3ALMS MUKPOIIPOLECCOPOB

6 PerucrpoBasi naMaTh MUKPOIIPOLIECCOPOB

IIK-1.V.1
I1IK-3.3.1




[Tepeyens BonmpocoB (3a1a4) 1Sl IK3aMeHa

Kon
WHJMKATOpa

7 llepudepuiinbie ycTpoiicTBa

8 3aroMHHAaIOIIKE YCTPOHCTBA MUKPOIIPOLIECCOpa
9 KoMaH 1l MUKPOKOHTPOJIJIEPOB

10 Crioco0mI agpecanyii B MUKPOKOHTPOJLIEpax
11 KomaHzibl perucTpoBbIX onepanui

12 ApudmMernueckue u JJIOTHUIECKUE KOMaH/IbI si3bIka Assembler
13 Komannb! si3p1ka Assembler ¢ oOpaiieHreM K perucTpam BBOa/BIBOIA

14 Komannp! si3p1ka Assembler orneparuii ¢ Outamu
15 Komannp! si3pika Assembler 1i1st yrpaBiieHUsI XOA0M IMPOTPaMMBbI

16 KoMaHn1bI IepechlTKM JaHHBIX U IEpeAayl yIpaBiIeHus si3bika Assembler
17 IlpepbiBaHus B MUKPOKOHTPOJLIIEPE

18 HazHaueHnne cucteMbl IPEPHIBAHM /1711 0OOMEHA TaHHBIMU B
MH()OPMAIMOHHBIX CETAX

19 MexaHu3M ynpaBiieHHUs] BHyTPEHHUMH NPEPHIBAHUAMH B HH(POPMAIIMOHHBIX
ceTsx

20 Anroput™ paboThl CUCTEMBI BHYTPEHHUX MPEPHIBAaHHM TPpHU 00pabOTKe JaHHBIX

21 BekTopsl IpephIBaHUN B MUKPOKOHTpoOJUIepe cemeiictBa AVR
22 Buenraue npepriBaHUE KaK MEXaHU3M TOBBIIICHUS OBICTPOICHCTBHS

23 ba30BbIil anropuT™ 00paOOTKK BHEIIHUX MTPEPHIBAHUA B MUKPOKOHTPOJLIEPE
24 OcoO6eHHOCTH MPOTPaMMUPOBAHUS MUKPOKOHTPOJIIEPA B PEKUME 00pabOTKU
IIPEPBIBAHUN

25 O6paboTunku nmpepriBaHui Ha si3p1ke Assembler u C
26 [TopTsl BBOJIa/BBIBOIA MUKPOKOHTPOJIIIEPA

27 Ucnionb30BaHKEe MOPTOB BBO/IA B KAYECTBE YHUBEPCAIBHOTO UG POBOTO
BBO/1a/BbIBOJIa MH(GOPMAITUK B HH(POPMAITMOHHBIX CETAX
28 YerpoiicTBo u paboTa HOPTOB BBOJIA/BBIBOIa MUKPOKOHTPOJLIEpA

29 Mexanu3m oOMeHa JaHHBIMHU B HH()OPMAITMOHHBIX CETSAX Yepe3 MOPTHI
BB0/1a/BbIBOJIa MUKPOKOHTpOJLIEpa

30 AnpTepHaTuBHBIEC (YHKIIMU TIOPTOB BBOJIA/BBIBO/IA

31 Oco0GeHHOCTH MTPOrpaMMHUPOBAHUS IOPTOB BBOIA/BBIBO/IA TIPU OOMEHE
uHpopManuei

32 Hactpoiika mopToB BBOJA B PEKUM CHA U UCIIOJIb30BAHUE HETOIKIFOYEHHBIX

BBIBOJIOB
[ocnenoBarenbublil nepudepuiineiii naTepdeiic Serial Peripheral Interface (SPI)

33 Hcnonb3oBanue nnrepderica SPI npu oOMeHe 1aHHBIMUA B MH(POPMAITMOHHBIX
CeTsX

34 CtpykTypHas cxema 1 MpuHIUI padboTel Mmoaysst SPI

35 Ocobennoctu mporpamMmmupoBanust Moayis SPI

36 Mcnonp30BaHuEe BHIBOJIA BEIOOpA aKTUBHOTO BEJOMOT'O YCTPOHCTBA
[TocnenoBaTenbHBIN ABYXMTpoBOAHBIN HHTEpdeiic Two -wire Serial Interface

(TWID)

37 Ucnonb3oBanue natepderica TWI mis oOMeHa 1aHHBIMA B HH(POPMAITMOHHBIX
CeTsX

38 Ilpunnun oOMeHa naHHbIMHE 110 rHE TWI

39 BzauMopaelicTBUE IPUKIAIHON TporpaMmMbl ¢ MoayineMm TWI




[Tepeyens BonmpocoB (3a1a4) 1Sl IK3aMeHa

Kon
WHIAKATOpa

40 Pexxumbl padboTel momyns TWI
41 ba3oBbIil aTOPUTM UCIOJIB30BaHUA MPEPHIBAHUIN, HHULIMUPYEMBIX

TalilMepaMu/CUEeTINKAMH

42 Vicnonp30BaHUE MPEISIUTENICH TAHMEPOB/CUETIMKOB sl (POPMUPOBAHUS
TaKTOBBIX CUTHAJIOB

43 CtpykTypa 1 IpUHIHI QYHKIIMOHUPOBAHUS 8 Pa3psIHBIX
TaliMEepOB/CYETUNKOB

44 Peructpsl, UCTIOIB3YEMBIE JIJIsi OpTraHU3AIMH paOOThI 8 pa3psIIHBIX
TaliMEepOB/CYETUNKOB

45 CtpykTypa u nNpuHIHI (YHKIMOHUPOBAHUS MIECTHAAIATUPA3PSTHBIX
TaliMEepOB/CYETUNKOB

46 YnpaBieHHE TaKTOBbIM CUTHAJIOM

47 CtopoxeBo# TaiMep

48 PexxMBbl paboOThI IECTHAALATHPA3PSIHBIX CYSTYMKOB
49 Ananorosblif komnapaTtop. CTpyKTypHast CXemMa U IMPUHIIUI pabOThI

50 OcoGeHHOCTH MPOrpaMMHUPOBAHUS aHAJIOTOBOTO KOMIIapaTopa

51 Peructpsl, HCIONB3yEeMbIE IJIsl IPOTPAMMHUPOBAHUS MOYJIeH 00paboTKH
AQHAJIOTOBBIX CUTHAJIOB
52 Ananoro-1udpoBoii mpeodpazoBarenb. CTpyKTypa i GyHKIIHOHUPOBAHUE

MOJyJIS
53 CoxpaHeHue pe3yabTaTa mpeoopa3oBaHUs
54 TloBbIlIeHHE TOYHOCTH MPEOOPa3OBAHUS

55 IMapametpsr monysst ALLT
56 IIporpamMupoBaHue MaMsITH MUKPOKOHTPOJUIEpA. BUTHI 3a1IUTHI TaMSITH U

porpamm

57 OcobGeHHOCTH OpraHu3aIuy MaMsATH MUKPOKOHTPOJIIEpa
58 OYHKIIMOHUPOBAHUE 3arpy3unKa

59 UreHne KOHPUTYPUPOBAHHBIX STUCCK U SUCEK 3AIIUTHI

Bormpocsr (3amaun) nmst 3avera / qud . 3adera npeacTaBieHsl B Tadnuie 16.

Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / audd. 3auera

Ne /i [Tepeuens BompocoB (3a1a4) amns 3adera / qudd. 3ayera

Kon
WHIAKATOpa

Y4eOHBIM MJIAHOM He MPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIOIHEHUSI KYpCOBOM pabOThI

MpEeJICTaBICHEI B Ta0wmie 17.

Ta6mmia 17 — [lepedyens TeM a1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOI paOOTHI

[TpumepHBIii TepeueHb TeM ISl KypCOBOI'O MTPOEKTUPOBAHMSI/BBINIOHEHUS KYPCOBOM pabOThI

Y4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO

BOHpOCBI IJig IIPOBCACHUA HpOMC)KyTO‘IHOfI arrectaiiuu B BHUAC TCCTUPOBAHHUA

MpeICTaBICHBI B Ta0mmie 18.




Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

Kon

Ne /it [IpumMmepHBIi epedeHb BOPOCOB JIJIsl TECTOB
WHJMKATOpa

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUMUIUIMHE OOYYAIOMIMXCS 3a04HOM (HOpPMBI
00ydJeHus1, IpeICTaBIICHBI B Tabmie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIACNAIOIIME  IPOLEAYyphl  OLIEHUBAaHMUSA
UH/IMKATOPOB, XapaKTepU3YIOIIUX dTanbl (OPMUPOBAHMS KOMIIETCHLMH, COAEpKaTcs B
JOKaJIbHBIX HOpMaTuBHbIX akTax [YAIL, pernameHTUpYyOIUX NOPSAOK M MPOLEAYPY
IPOBE/IEHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IMPOMEKYTOUHON aTTecTallMy 00yJaroIuxcs
I'VAIL

11. MGTOI[I/I‘ICCKI/IG YKa3zaHus OJIsd 06yqa}0mnxcs1 110 OCBOCHHIO JUCHUITIIMHBI

11.1. Meronuueckue yka3zaHUs s OOyYarOMIMXCS IO OCBOCHHUIO JICKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3zHAaY€HUE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOoOKoe U sSCHOE HU3JoKeHue yueOHoro marepuana. Ha3HaueHue COBpPEMEHHOH JEKIUU B
pamMKax TUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO WH(POPMAIUIO TIO TEME, a B OCBOCHUH
dbyHIaMeHTalbHBIX Mpo0JjeM AUCHMIUIMHBI, METOJO0B HAY4YHOIO IIO3HAHHUS, HOBEHIINX
JTOCTHKEHUI HAaydyHOW MBICTU. B yueOHOM mpoliecce JICKIUS BBITTOIHIET METOOJOTHYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOPMALMOHHYIO (PYHKUUHU. JIEKIUs pacKpbIBaeT MOHATUWHBINA ammmapar
KOHKpETHON oOjacTu 3HaHMs, €€ MpoOJieMbl, AAaeT LEeNbHOE MPEJCTaBICHUE O NUCHUIUIMHE,
MOKA3bIBACT B3aUMOCBSI3b C IPYTUMU TUCIUTUTHHAMH.

[I1aHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana:

— TIOJIy4YEHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWUM, YpPOBEHb
KOTOPBIX ONpPEETAETCS 1EIEBOM YCTAHOBKOM K KaX0i KOHKPETHON TEME;

— TIONy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE NPO(PECCHOHAIBHO-IEIOBBIX  KAuecTB, JIOOBU K  TOpeaMeTy |
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBILIJICHUSI.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOIUMOTO JIJIsi CAMOCTOSITEIIBHONW PabOTHI;

— TOJy4YyeHHE 3HAaHUW O COBPEMEHHOM YpOBHE pAa3BUTUS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha OJMKaiIIne Tofbl;

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBIACNIATH TJIaBHBIE MBICTH U
MOJIOKEHHUS, TPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, IMOBTOPSATh WX B  Pa3IHYHBIX
bopMyIHUPOBKax);

— TOJTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSATHH.

JIeKuMOHHBIA MaTepuall MOXKET COMPOBOXKIATHCA JAEMOHCTpalMed ClIaiioB U
UCTIONIb30BAaHMEM pa3aTOYHOTO MaTepuajga TMpH MPOBEICHUU KOPOTKUX IUCKYyCcCHH 00
O0COOCHHOCTSIX MPUMEHEHHUSI OT/AETbHBIX TEMATUK 0 TUCIUIUINHE.

CTpyKTypa NpeaoCcTaBICHUS JICKIIMOHHOTO MaTepuaa:

- BBIOOpP OCHOBHBIX TMpoOJeM MW TpaHcpopManus HUX B TPOOJIEMHBIC CUTyallud B
COOTBETCTBUU C aKTYaJIbHBIM YPOBHEM JOCTHKEHUS HAYKU U TEXHUKH;

- paccMoTpeHHe MPoOJIEeMHBIX CUTYAIIHIA;

- IOJIBEJICHUE UTOTOB PACCMOTPEHUS KaXKJOTO U3 BOIIPOCOB JICKIIHMH;

- BBIBOJIBI 110 JICKITUHU




- 33/IaHH€ HA CAMOCTOSATEIBHYIO paboTy.

11.2. Meronnyeckue ykazaHus A OOyYalOMIMXCS O TMPOXOXIECHUIO MPAKTUYECKUX
3aHATHI

[TpakTHdeckoe 3aHSATUE SBISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHM3aIiu y4eOHOTO
mpoIiecca, 3aKJIF0YarOIIasCs B BEIOJHEHUH 00YJarOIUMUCS TI0]T PYKOBOJACTBOM IIPETIO1aBaTEIs
KOMIUIEKCa YYE€OHBIX 3aJaHUil C IEIbI0 YCBOSHHUS HAYyYHO-TEOPETHUYECKHX OCHOB YyueOHOMU
JTUCIUTIIIMHBI, MPUOOPETEHNUS YMEHUN U HABBIKOB, OIBITA TBOPUYECKOMN JACATEIHHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS ISl 00YYAOIIErocs SBISETCS MPUBUTHE 00YJIAOIIUMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU IESITEIBHOCTH MO U3Yy4aeMOW TUCIUILINHE.

[Tnarupyemblie pe3yiabTaThl MPU OCBOCHUU 00YUYAIOIUMCS TIPAKTHUECKUX 3aHSATHIA:

— 3aKperuieHue, yriayOJeHue, pacHIMpeHHe M JeTalu3alus 3HAaHWM TPH PEIICHUH
KOHKPETHBIX 3a]1ay;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTENLHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH,;

— OBJAJICHHEC HOBBIMM METOJAMH W METOIMKAMH HW3YYCHHS KOHKPETHOW Y4YeOHOU
M CITUTIINHEL,

— BBIPA0OOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TIOMYyYCHHBIX 3HAHUW JUIS
BBITIOJTHEHMS 3aJ]aHUI;

— obecrieueHne parMOHAIBHOTO COYETaHUSI KOJUICKTUBHON M MHAMBUAYAIHHOU (opMm
00yJeHwUsI.

11.3. MeTtonuueckne yka3zaHusl i1 OOyYaIOIMIMXCSA IO BBIMOJHEHHUIO JIA0OPATOPHBIX
pabot

B xoxe BwimonmHeHUs m1abopaTOpHBIX pabOT OOy4aromUWCS JODKEH YIIyOWTh |
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKM, OBJIAJIETH COBPEMEHHOM METONUKOM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUM C KBIN(UKALMOHHOW XapaKTepUCTUKOM 0Oydaromerocs.
BrimonHenue 1ab0paTOpHBIX pabOT COCTOUT M3 SKCIEPHUMEHTAIBHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJbHBIX MEPOIIPUATHIA.

BeimonHenue 51abopaTopHBIX paboOT 0O0y4aromMMCs SBISETCS HEOTHhEMJIEMOH YacThio
U3y4eHHs] JUCLMIUIMHBI, OINpeenseMOoi ydeOHbIM IUIAHOM, M OTHOCUTCS K CpEICTBaM,
00eCTeYrBaOIIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCLUILINHBL,

— 3aKpeIUICHHEe, PAa3BUTHE M JEeTaln3alMsl TEOPETUUYECKUX 3HAHWN, IOJYyYEHHBIX Ha
JCKIUSAX;

— ToJIyueHHe HOBOM MH(OpMAIUH 110 3y4aeMON JUCLUILINHE,

— TIpHOOpeTeHHWE  HABBIKOB  CAMOCTOSTEIBHOM  paboThl ¢ J1abOpaTOpHBIM
000py0BaHUEM U IPUOOPAMH.

11.4. Meroauueckue yKa3aHMs JUIsI OOYYalOUIMXCS IO MPOXOXKIECHHIO KYpPCOBOTO
MIPOCKTUPOBAHUS/BBITIOTHEHHUST KypcoBOM paboTel KypcoBoit mpoekt/ pabora MPOBOAUTCS C
1eNnbl0 (OPMHUPOBAHUS Y OOYYAIOMIMXCS OMbITA KOMIUIEKCHOTO PEIICHUS KOHKPETHBIX 3a/1ad
poeCCUOHATIBHOM 1€ TETbHOCTH.

11.5. Meronuueckue yka3aHus A1 OOYHaIOIUXCS TI0 MPOXOKACHUIO CAaMOCTOSTETLHOM
paboTsl

B Xxone BBINOJHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUIHIiCS BBITOTHAET paboOTy IO
3aJJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HernocpeiCcTBEHHOIo
Y4YaCTHA.

st oOydvaroruxcst Mo 3a04HO (opme oOydeHHs, CaMOCTOsITeNIbHAas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.



B mporecce BBIMOTHEHHS CaMOCTOSITENBHON paboTh, Yy oOydaromierocs: (GopMupyercs
nenecooOpa3Hoe IMIaHUPOBaHUE pabouero BpEMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHMM M CHUCTEMATH3allUU MPUOOPETACMbIX 3HAHWU, OOCCIICUYMBACT BBHICOKHIA
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT TOJYYUTh HABBIKM TOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHSL.

MeroanyeckuMu ~ MaTepUallaMH,  HaNpaBJSIOIIMMU  CAMOCTOSITENIbHYIO — paboTy
00y4JarOIIUX CASBISIOTCS:

—  y4e0OHO-METOIUYECKUN MaTepHal 1Mo TUCIHUILINHE;

— METOJUYCCKUE YKa3aHHUs MO BBIMOJHECHUIO KOHTPOJIbHBIX PAa0OT (1)1 00 ydYaromuxcst
110 3204HOM (hopMme 0OyUueHUs).

11.6. Meronuueckue yKa3aHus s OOYYAIOMIMXCS 10 TPOXOXIECHUIO TEKYILEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymuii KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBAaeT KOHTPOJIb KayeCTBAa 3HAHUU
00y4aroIuxcsl, OCyIIECTBISEMOIO B TEYEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUSA XO0Jla OCBOEHUS
JUCLUIUINHBI.

11.7. Meronuveckue ykazaHusi Ui 0Oy4aromIMXCsl MO MPOXOXKIACHUIO MPOMEXYTOYHOMH
aTTECTALNN.

[IpomexxyTounass  artectanust  oOyyarolIMXCs ~ HpeAycMaTpuBaeT  OLIEHUBAHHE
IIPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00ydeHHs Mo aucuuiuinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — (opMa OICHKM 3HaHWH, MOJY4YEHHBIX OOydarolMMCs B Ipolecce
U3y4eHHs BCel NUCLUIUIMHBI WIKA €€ YacTH, HaBBIKOB CaMOCTOSTENbHONW paboThl, CHOCOOHOCTH
OPUMEHATh MUX Ul PELICHMs] NMPAaKTUYECKUX 3a7ad. ODK3aMeH, KaK MpPaBWJIO, MPOBOJIUTCS B
NIEPUOJ, DK3aMCHALIMOHHOW CECCHM M 3aBEPINACTCS AaTTECTALMOHHOW OLIGHKOW «OTIMYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIBHOY.

— 3aueT — 3To (hopMa OLEHKU 3HAHUM, MOJYyYEHHBIX OOYyYaIOUIMMCS B XOJ€ M3yYCHHS
y4eOHOI IUCHUIUIMHBI B LIEJIOM MJIM IIPOMEKYTOUYHas! (110 OKOHYaHUHU CEMECTpa) OLICHKA 3HaHUH
00y4aromuMcsi 0 OT/AEIbHBIM pa3fesiaM JUCHUIUIMHBI ¢ aTTECTAllMOHHON OLIEHKOH «3auyTeHO
WIH «HE 3a4TEHO».

— 1uddepeHIMpPOBaHHbBIM 3a4eT — 93T0 (opMa OLEHKM 3HAaHUHM, TOIY4EHHBIX
00y4aromuMcs pU U3Y4YEHUHU TUCIMIUIMHBI, IPU BBITOJHEHHH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4HO-UCCIIE0BATENBCKUX pabOT U MPOXOKACHNUHU MPAKTUK C ATTECTALlMOHHON OLIEHKOMN
«OTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBLHO.



Jluct BHeceHUs: M3MEHEHUH B pabouyto MporpamMmy JUCIHUILTAHBI

[Hata BHeceHus
W3MEHCHHH U
JIOTIOTHCHHUM.

Iloanucek BHeCIIETO
W3MCHCHHS

ConeprxaHre U3MEHCHHUH W JOTIOTHEHIH

Jara u Ne

POTOKOJIA
3aceaHus
kadeapbl

ITonnuce
3aB.

kaenpoit




