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AHHOTaUs

JucuuruinHa «CpencTBa yInpaBieHHs CUCTEMAMU CBA3M» BXOAMT B 00pa3oBaTENbHYIO
IporpaMMy BBICIIETO 00pa3oBaHusl — MPOrpaMMy OakajaBpuaTa 10 HAIpPaBJICHUIO MOJATOTOBKHU/
cennanbHocTd 11.03.01 «PanuoTrexHMKa» HaANpPaBIeHHOCTH «PaguOTEXHUYECKUE CHUCTEMBI
cBsi3m». JlucrumiuHa peanuzyercs kadenpoit «Ne22».

JlucuuiuinHa HalesleHa Ha () OPMHUPOBAHKE Y BBIITYCKHHUKA CIEAYIOIIMX KOMIIETEHIINH:

I1K-1 «CriocoGeH BBINOIHATh MAaTEMAaTHYECKOE MOJEIUPOBAHUE OOBEKTOB U MPOIIECCOB
10 THUIOBBIM METOAMKAaM, B TOM UYHUCIIE€ C MCIIOJb30BAHUEM CTAHAAPTHBIX NAKETOB IMPUKIIAIHBIX
IIPOrpaMM, a TaKKe C UCIOIb30BAHUEM METO/I0B UCKYCCTBEHHOI'O MHTEIIJIEKTa)

[IK-3 «CmocobeH ocymiecTBIsATh COOp M aHAIW3 WCXOJIHBIX JaHHBIX I pacdyera
IIPOEKTUPOBAHUS JETANIEH, Y3JI0B U YCTPOMCTB PaAMOTEXHUUYECKUX CUCTEM)

ConepkaHue IUCHUIUIMHBI OXBaThIBa€T KPYI BONPOCOB, CBSI3aHHBIX C CO3JaHUEM U
oOecrieyeHreM (QYHKIMOHUPOBAHUS YCTPOHCTB M CHCTEM, OCHOBAaHHBIX Ha HCIOJIb30BAHUHU
JIEKTPOMArHUTHBIX KOJE€OaHWM M BOJH W NpPeAHA3HAYEHHBIX I Nepefadyd, INpHeMa u
00paboTku uHpOpMaIMU, TOTy4eHUs HHPopMauuu o0 OKpyKalolled cpene, MPUPOIHBIX U
TEXHUYECKHUX O0BEKTAX, a TAKXKE Ul BO3JEHCTBUS HAa MPUPOIHBIE UM TEXHUUECKUE OOBEKTHI C
LIEJIbI0 U3MEHEHUS UX CBOMCTB.

[IpenonaBaHue OUCLMIUIMHBI IpelycMaTpUBaeT cleayromue (OopMbl OpPraHU3aALUU
y4eOHOro nporecca: (JieKunu, 1adopaTopHbie paboThl, MPAKTUYECKHE 3aHATHSL.

ITporpaMMoil JUCHMIUIMHBI MPETYyCMOTPEHBI CIEIYIOIIUE BHUIbl KOHTPOJS: TEKYLIUi
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popme 3K3aMeHa.

OO6mrast TpyA0€MKOCTh OCBOCHHS AMCITUIUIMHBI COCTABJISET 4 3a4eTHBIX €IWHUIBI, 144
yaca.

SA3bIK 00yUYeHUS TT0 AUCIUIUINHE «PYCCKHUH »



1. TlepedeHb MIAaHUPYEMBIX PE3YJIHTATOB OOyUEHUS IO JUCIUILTHHE

1.1. Ilenu npenoaaBaHus AUCUUTUIAHBI

HenssMu mpenojgaBaHusi HACTOSILIEW AMCIUIUIMHBL SIBJISIETCS TMOJYYEHUE CTYACHTaMH
3HaHUW METOJOB M MPOrpPaMMHBIX CPEACTB MOJEIMPOBAHUS allapaTHON YacTH, OCHOBHBIX
TEXHUYECKUX XaPAKTEPUCTUK PATUOTEXHUIECKUX CUCTEM, a TAK)KE YMEHUS CTPOUTH (PU3NUECKHUX
U MaTeMaTUYeCKUX MOJeNeH, y3710B OJI0K pauOTEXHUYECKUX CUCTEM CBS3H.

1.2. JucuumuiiHa BXOIUT B  COCTaB  4YacTd, (HOpMHpPYyeMOH  ydacTHUKAMHU
00pa3zoBaTeNbHBIX OTHOIICHUH, 00pa30BaTEIbHON MPOrpaMMBbl BRICIIIETO 0Opa3oBaHus (1anee —
OIl BO).

1.3. IlepeueHb muaHUPyEMbIX pe3yIbTaTOB OOYUEHHUS 110 AUCLUILIUHE, COOTHECEHHBIX C
IUTaHUpYeMbIMU pe3ynbTrataMu ocBoeHus OIT BO.

B pesynbraTe u3yueHUs AUCUUIUIMHBI OOyYalOUIUIiCS TOJDKEH 00JiagaTh CIeAYIOUIMMU
KOMIIETEHIIMSIMU WIIA UX 4acTsAMU. KOMIETeHIIMN U MHIUKATOPBI UX JTOCTHUKEHUSI IPUBEACHBI B
tabnune 1.

Tabmuna 1 — [lepeueHs KOMIETEHIINN U MHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpynna) Koz u Koz u HauMeHoBaHME HHIMKATOPA JOCTHKEHUS
HAaUMEHOBAaHUE

KOMIICTCHII N KOMIICTCHIIN
KOMIICTCHII N

[1K-1 Cniocoben
BBITIOJIHATH
MaTeMaTHYECKOe
MOACIINPOBAHUC
00BEKTOB U
MPOIIECCOB IO
TUTIOBBIM
METOAHUKAM, B TOM
[Ipodeccuonanbable | YUCTE C
KOMIICTCHIINU HUCIIOJIB30BAHUEM
CTaHJAPTHBIX
MaKeTOB
TPUKJIIATHBIX
porpamM, a TakkKe C
UCTIOJIb30BaHUEM
METOJIOB
HCKYCCTBEHHOTO
WHTEJUICKTA

[1IK-1.3.1 3HaTh METOABI U IPOTrPaMMHbIE
CpeACTBa MOJCIMPOBAHMS alllapaTHON YacTH
[IK-1.Y.1 ymeTs cTpouTth puznueckue u
MaTeMaTHYeCKUe MOJAEIN MOJIENIEH, Y3II0B,
OJIOKOB PaUOTEXHUYECKUX YCTPOUCTB M CUCTEM

[1K-3 Cnocoben
OCYIIECTBISITH COOp
W aHAJIU3 UCXOIHBIX
JaHHBIX U1 pacuera

[Ipodeccuonanbubie I1K-3.3.1 3HaTh OCHOBHbBIE TEXHUYECKHE
U TIPOEKTUPOBAHUS
KOMIICTCHIINU o XAPAKTCPUCTUKU PAJUOTCXHUUCCKHUX CUCTCM
JleTajieu, y3JI0B U
YCTPOICTB
PAAUOTCXHUYCCKUX
CUCTEM

2. Mecro aucuumivsbl B cTpykType OI1
JucuumimHa MOKeT 0a3UpOoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIOITIMUCS
NIPY U3YYCHHUHU CIICAYIONINX TUCIHTIIHH:
-« »,
-« »,




3HaHMs, TOJy4YEHHBbIE NIPU HU3YYEHUU MaTepuana AAHHOM [HCLUUIUIMHBI, UMEIOT Kak
CaMOCTOATENILHOE 3HAYEHHE, TaK U MOT'YT UCIIOIb30BAThCS IPU U3YYEHUU APYIUX JAUCLUIIINH:

-« »,

- « »,

3. OOBEM H TPYJOEMKOCTh JUCITUTLIAHBI
Jlanubie 00 oOmeM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHAOB y4eOHOM
paboThI 10 AUCUUIUIHHE (U paclpeielIeHHe dTOW TPYJOEMKOCTH 0 CEMECTpaM) MPEACTABICHBI B
Tadmmie 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIHMITIIHHEI

TpynoeMKocTb 1o
Bun yuebHo# paboThl Bcero cemecTpam
Ne6
1 2 3
Oowan mpyooemKkocmup OUCHUUNTUHDL, 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 51 51
Ayoumopnuie 3auamus, BCEro 4yac. 85 85
B TOM YHCJIE:
nexumu (JI), (gac) 34 34
npaktuyeckue/cemurapckue 3ansrus  (113),
17 17
(dac)
nabopaTtopHbie padoTs (JIP), (4ac) 34 34
KypcoBoii mpoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmosamenvnas paboma, Bcero (dac) 23 23
Buo npomesicymounoit ammecmayuu: 3a4er,
mudd. 3auer, sk3amen (3auer, dud¢. 3au, OK3. OK3.
DK3.%%)

%

Ilpumeuanue: KaHIUAATCKHI SK3aMEH

4. ConepxaHue AUCIUIUIMHbBI
4.1. PacnpeneneHue TpyAO€MKOCTH AUCHUILIMHBI IO pa3feiaM U BUIaM 3aHSATHM.
Pa3nensl, TeMBl TUCHUTIIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TaOIUIE 3.

Ta6muia 3 — Pa3nensl, TEMbI TUCIUTUTMHBI, UX TPYJI0EMKOCTh

Paznensl, TeMbl JUCIUILIMHEI H(e;;lclam (1(133) (tJIIaIZ) (:If;_c[) ((1311:18
Cemectp 6
Tema 1. CTpyKkTypa U apXUTEKTypa 4 ) 4 )
MHUKPOKOHTPOJLIEPA
Tema 2. Cucrema KOMaHJ MUKPOKOHTPOJLIEPA 4 2 4 2
Tema 3. PaGota nepu¢epuiiHbIX YCTPONUCTB 22 11 22 16
Tema 4. OcoOEHHOCTH MPOTPAMMHUPOBAHUS 4 ) 4 3
MHUKPOKOHTPOJIEPOB
HUroro B cemectpe: 34 17 34 23
Uroro B cemectpe: 17 23
Hroro 34 17 34 23




IIpakTnyeckass MOATOTOBKA 3aKJIIOYaeTCd B  HENOCPEACTBEHHOM  BBIIIOJHEHHUU
oOy4JalolMMUCSL  OMNpEeNeJIeHHbIX  TPYAOBbIX  (YHKIUH, CBS3aHHBIX ¢  Oya;ymiei
npodecCHOHATBHOMN e TETbHOCTBHIO.

4.2. CopepxaHue pa3ieiioB U TEM JICKIIMOHHBIX 3aHATHIA.
Copep:xanue pa3fesioB ¥ TeM JICKIIMOHHBIX 3aHITUN MTPUBEICHO B TA0HIIE 4.

Tabnuua 4 — Copeprkanue pa3iesoB U TEM JIGKIMOHHOTO IIUKJIA

Homep temsl HasBaHue u conepxanue pa3fesioB U TeM JIEKIHMOHHbIX 3aHATUN
Jlexuns 1.
1.1 CtpykTypHas cxeMa MUKPOKOHTPOJUIEPOB pa3HbIX ceMercTB. X cxoncTBa u
pasnuyaus.
1 1.2 OcHOBHBIE TEXHUUECKHUE XapPaKTEPUCTUKU MUKPOKOHTPOJJIEPOB

1.3 [puHumn GyHKIMOHUPOBAHHS MUKPOITpOIieccopa
1.4 UnTepdeiicsl, HCroab3yeMble sl CBSI3U MUKPOIIPOLIECCOPOB C BHEITHUMU
YCTpOMCTBAMH (Ha CAMOCTOSITEIbHOE U3yUEHHUE)

Jlexums 2

1.5 TakTHpOBaHKE M CUHXPOHHU3ALMS MUKPOMPOLIECCOPOB

1.6 PeructpoBast mamMsiTh MUKPOIIPOLIECCOPOB

1.7 Tlepudepuiinbie ycTpoiicTBa

1.8 3anomuHaromuKe ycTpolcTBa MUKPOIIpoLieccopa (Ha CaMOCTOSATEIBHOE
U3Yy4EHUE)

Jlexuus 3

2.1 KomaH1bl MUKPOKOHTPOJUIEPOB

2.2 CriocoOsI agpecany B MUKPOKOHTPOJIIIEpax

2.3 KoMaH1bl pETUCTPOBBIX OIEpaImii

2.4 ApudmMeTrnueckue u JJOTUUECKHE KOMaHIbI si3bika Assembler (Ha
CaMOCTOSITEIIbHOE N3yUYEHHUE)

Jlexmus 4

2.5 Komanner s3p1ka Assembler ¢ oOparieHnem K perucTpam BBOJa/BbIBO/IA
2.6 Komanne s3b1ka Assembler onepanuii ¢ Outamu

2.7 Komannp! si3p1ka Assembler ny1st yrpaBiieHUst XOA0M IMPOTPaMMBbI

2.8 KoMaH1bl IEpeChUTKY JaHHBIX W TIEpeIaun yIpaBlIeHUs si3bika Assembler
(Ha caMOCTOSTEIPHOE U3yUCHHUE)

Jlexums 5

3.1 IlpepbiBaHus B MUKPOKOHTPOJLIEPE

3.1.1 Ha3HaueHue cuctembl IpephIBaHUMN 17151 OOMEHA TaHHBIMH B
UH(POPMALIMOHHBIX CETAX

3.1.2 MexaHu3M ynpaBicHUs BHYyTPEHHUMHU NIPEPHIBAHUSIMU B
MH(POPMALIMOHHBIX CETAX

3.1.3 Anroput™ paboThl CHCTEMBI BHYTPEHHUX MPEphIBAaHUMN TIpH 00paboTKe
JTAHHBIX

3.1.4 BexTopsl mpepbIBaHU B MUKPOKOHTpOJLIepe cemeiictBa AVR (Ha
CaMOCTOSITEJIbHOE U3YUYEHHE)

3 Jlekmusa 6




Homep Temsl

HazBanue u COACPIKAHUC PA3ACIIOB U TCM JICKITMOHHBIX 3aHATHHN

3.1.5 Bueniaue npepbiBaHHE KaK MEXaHW3M MOBBIIIEHUS ObICTPOACHCTBUS

3.1.6 ba3oBslii anroputM 00pabOTKH BHEIIHUX MTPEPHIBAHUI B
MUKPOKOHTPOJLIEpPE

3.1.7 OcobeHHOCTH MPOrPaMMHUPOBAHUSI MEKPOKOHTPOJIEPA B PEIKUME
00pabOTKH TIPEephIBAHUMA

3.1.8 O6paboTunku npepbiBaHuil Ha si3b1ke Assembler u C (Ha caMOCTOSTENHHOE
U3Yy4EHUE)

Jleknus 7

3.2 ITopTsl BBOJA/BBIBO/Ia MUKPOKOHTPOJIIEPA

3.2.1 Ucnonb30oBaHKEe OPTOB BBOJA B KAYECTBE YHUBEPCATIHHOTO I (PPOBOTO
BBO/1a/BbIBOJIa MH(GOPMAITUU B HH(POPMAITMOHHBIX CETAX

3.2.2 YcrpoicTBO 1 paboTa MOPTOB BBO/IA/BBIBOIa MUKPOKOHTpOJIEpa

3.2.3 Mexanu3m oOMeHa JaHHBIMHU B HH()OPMAITMOHHBIX CETSAX Yepe3 MOPTHI
BBO/1a/BBIBOJIa MUKPOKOHTpPOJIIEpa (Ha CAMOCTOATEIIbHOE N3YUCHHUE)

Jlexuus 8

3.2.4 AnprepHaTUBHBIC (YHKLIUHU IOPTOB BBOJIA/BBIBOJIA

3.2.5 Oco0GeHHOCTH MPOrpaMMUPOBAHUS IOPTOB BBOIa/BHIBOJIA IPH OOMEHE
uHpopManuei

3.2.6 Hactpoiika mOpTOB BBOJIa B PEKUM CHA U UCIIOJIb30BAHUE
HETOAKIIOUEHHBIX BBIBOJIOB (HAa CAMOCTOSTEIbHOE U3yUEHHE)

Jlexuus 9

3.3 IlocnenoBarenbHblil nepudepuiineiii uaTepdeiic Serial Peripheral Interface
(SPI)

3.3.1 Ucnons3oBanue unrepdeiica SPI npu oOMeHe JaHHBIMU B
UH(POPMALIMOHHBIX CETAX

3.3.2 CtpykTypHas cxema ¥ mpuHIHNI padoTsl Moayis SPI

3.3.3 OcobeHHOCTH MpOorpaMMHUpOBaHus MOyt SPI

3.3.4 Ucnonp30BaHKEe BHIBOJIA BEIOOPA aKTUBHOTO BEAOMOT'O YCTPOHCTBA (Ha
CaMOCTOSITEIIbHOE N3yUYEHHUE)

Jlexuus 10

3.4 TlocnenoBarenbHbIM ABYX1poBOAHbIN nHTEpdeiic Two -wire Serial Interface
(TWI)

3.4.1 Ucnonw3oBanue uarepdeiica TWI ans oOMeHa 1aHHBIMU B
MH(GOPMAIIMOHHBIX CETIX

3.4.2 [IpuHuun ooMeHa gaHHBIMU 110 TmHEe TWI

3.4.3 B3aumoieiicTBrE NMPUKIAIHON TporpaMmbl ¢ MoaysneM TWI

3.4.4 Pexxumbl pabotel moayns TWI (Ha camocTosiTeIbHOE H3yUEHHUE)

Jlexuwms 11

3.5 Taiimepsl

3.5.1 bazoBbIil aNrOpUTM HUCII0JIB30BAHUS TPEPHIBAHUM, HHULTUUPYEMBIX
TaltMepaMu/CYeTINKaAMH

3.5.2 Ucnonp3oBanue npeaaeuTeNel TalMepOoB/CYETUNKOB J1s1 (HOPMUPOBAHUS
TaKTOBBIX CUTHAJIOB




Homep Temsl

HazBanue u COACPIKAHUC PA3ACIIOB U TCM JICKITMOHHBIX 3aHATHHN

3.5.3 CrpykTypa 1 NpUHIUT (PYHKIITMOHUPOBAHUS § pa3psIHBIX
TaliMEpOB/CYETUNKOB

3.5.4 Peructpsl, HCMIONB3yEMBIE ISl OPraHU3AIMH PA0OTHI 8 pa3psIHBIX
TaiMEpPOB/CYETUMKOB (HA CAMOCTOSTEIILHOE H3YICHHE )

Jlexkuus 12

3.5.5 CtpykTypa v mpuHIUT (PYHKITHOHUPOBAHUSI MIECTHAIIATHPA3PSTHBIX
TaliMEpOB/CYETUNKOB

3.5.6 YnpaBneHue TaKTOBBIM CUTHAJIOM

3.5.7 CroposxeBoli Taiimep

3.5.8 PesxxuMbl paboTHI MIECTHAAATUPA3PSIHBIX CYCTYHKOB (HA
CaMOCTOSITEIIbHOE N3yUYEHHUE)

Jlexunms 13

3.6 Monynu 06pab0OTKH aHAJIOTOBBIX CUTHAJIOB

3.6.1 AnanoroBsiii kKomnaparop. CTpyKTypHas cxema U IpUHIHI paboThI
3.6.2 OcoGeHHOCTH MPOrpaMMHUPOBAaHUS AaHATOTOBOTO0 KOMIIapaTopa

3.6.3 Peructpsl, ucnoab3yeMble JIsl IPOrPaMMHUPOBAHUS MOy el 00paboTKu
aHAJIOTOBBIX CUTHAJIOB (HA CAaMOCTOSITEIILHOE H3yUCHHUE)

Jlexuus 14

3.6.4 Ananoro-mudpoBoii mpeodpazoratenb. CTpyKTypa i GyHKIIMOHUPOBAHUE
MOJyJIS

3.6.5 CoxpaHeHnue pe3yiabrara npeoOpazoBaHms

3.6.6 [loBbIIIeHNE TOYHOCTH PE0OPa30BaAHUS

3.6.7 ITapamerpsl moayins AL (Ha camocTOsITENNEHOE U3YUEHHUE)

Jlexuwms 15

3.7 IlporpammupoBanue mo uHTepdeiicy Joint Test Action Group (JTAG)
3.7.1 UcnonwzoBanne JTAG unTepderica 11t mporpaMMHUPOBAHUS KpHCTAILIA
MUKPOKOHTpOJLIepa

3.7.2 Komanasl JTAG koHTpOJIIIEpa

3.7.3 OcHoBbl porpammupoBanust JTAG MoayIist MUKpOKOHTpoOJIIEpa

3.7.4 Anroputm nporpammupoBanust JTAG Moayns (Ha caMOCTOSITEIIBHOE
U3Yy4EHUE)

Jlexuus 16

4.1 IIporpaMMmupoBaHuE MaMSATH MUKPOKOHTPOJUIEpa. BUTHI 3alIUTHI TaMSTH U
nporpamm

4.2 CamonporpaMMHUpPOBaHUE MUKPOKOHTPOJIIEPOB

4.2.1 OcoOeHHOCTH OpraHU3AIMH MAMSITH MUKPOKOHTPOJLIEpa

4.2.2 OyHKIIMOHUPOBAHUE 3arpy3yrKa

4.2.3 Yrenue KOHYUTYPUPOBAHHBIX STUECK U AYEEK 3aIUTHI (Ha
CaMOCTOSITEJIbHOE U3YUYEHHE)

Jlexmus 17

4.3 MuKpOIIPOIIECCOPHBIE CUCTEMBI Ha sipe DIbOpyc
4.3.1 IIpoueccopHoe sA1po

4.3.2 Opranu3zauus naMsaTh




Homep Temsl

HazBanue u COACPIKAHUC PA3ACIIOB U TCM JICKITMOHHBIX 3aHATHHN

4.3.3 PesxuMBbl paboTHI

4.3.4 IlporpaMMHbI€ CPEICTBA OLIEHKU MPOU3BOIUTEIHHOCTH (Ha
CaMOCTOSITEIIbHOE N3yUYEHHUE)

4.3. Ilpaktuueckue (CEMUHAPCKUE) 3aHATUS
TeMbl MpakTUYECKUX 3aHATUHA U UX TPYJAOEMKOCTh MPUBEICHBI B TAOIHIIC 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX T

PYI0EMKOCTb

TeMbl IPaKTUYECKUX 3aHATUN

Dopmsbl
MPaKTUYECKUX
3aHATHN

Tpynoem
KOCTb,
(qac)

N3 Hux
MPAKTUYECKOU
MOATOTOBKH,
(qac)

Ne TeMEI
JTACIINTI
JINHBI

Cemectp 6

[Ipaktnueckoe 3anstue 1. OnpeneneHue
TEXHUYECKUX apaMeTpoB u
XapaKTEPUCTUK MUKPOIIPOLIECCOPOB

[IpakTrueckoe
3aHATHE

[Ipaktnueckoe 3anarue 2. W3yueHue
OCHOB A3bIKA IIPOrPaMMHUPOBAHHUS
Assembler

[IpakTnueckoe
3aHATUC

[Ipaktnueckoe 3ansitue 3. W3ydeHue
MpaBUJI HaMCaHUAg [DOANpPOrpaM™m  IJid
(GYHKIIMOHUPOBAHUSI MUKPOKOHTpOJLIEpa

Pentenue
CI/ITyaI_[I/IOHHBIX
3amay

[Ipaktnueckoe 3ansarue 4. H3yueHue
croco00B peanu3anumn PEKUMOB
CTaTUYECKOU U NTUHAMHUYECKON UHINKAIINU

Pemenue
CUTYallHOHHBIX
3a/1a4

IIpaktnueckoe 3ansitue S. W3ydeHue
ylpaBieHUs LU(GPOBBIMU  3JIEMEHTaMH
yepe3 uarepderic SPI

Pentenue
CI/ITyaI_[I/IOHHBIX
3amay

[Ipaktnueckoe 3ansaTHEe 6.
IPOrpaMMHOTO  criocoda
3aJIEPKKHU

N3yuenue
OpraHu3aluu

Pemenue
CUTYallHOHHBIX
3a/1a4

[Ipaktnueckoe 3ansitue 7. W3ydeHue
MEXaHHu3Ma BKJIIFOYUYCHUA MOAyn en
00pabOTKH aHAJIOTOBBIX CUTHAJIOB

Pentenue
CI/ITyaI_[I/IOHHBIX
3amay

[Ipaktnueckoe 3auarue &. W3yueHue
BO3MOXKHOCTH  IOJa4Yd Ha  CHCTEMBI
WHIUKAIIMM ~ CUTHAJOB C  IIMPOTHO-
UMIYJbCHOW MOIYJISIIHEN

[IpakTnueckoe
3aHATUC

[Ipaktnueckoe 3anarue 9. W3yueHue
MeXaHHu3Ma CaMOIIPOrpaMMUPOBAHHUS
MUKpPOKOHTpOJLIEpa

[IpakTrueckoe
3aHATHE

Bcero
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4.4. JlabopaTopHBIC 3aHATUS

Tembl 1a00paTOPHBIX 3aHATHIA U X TPYAOEMKOCTb IPUBEICHBI B TabHIIE 6.




Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
HaumenoBanne 1abopaTopHbIX paboT TPyAOCMKOCTE, | NPAKTHIECKOH | pasjieia
(uac) MMOJATOTOBKH, | AWCIIAI
(gac) JIHBI
Cemectp 6

JlaGopatopnas pabora 1 Co3maHme TmpoeKTa B ) ) 1
cpeae Microchip Studio
JlaGopaTopHas pabora 2. UccnenoBanue
BBITOJIHEHHS apu(METHUECKUX ONEPAIMil YnceN co 2 2 1
3HaKOM B MHUKPOIIPOIIECCOPHOM CHCTEME
JlaGopatopHast pabGotra 3. M3ydenue crnocoOoB
3allMCU  YHMCEJI PAa3JUYHOM JJIMHHBI B MaMSTh 2 2 2
MUKPOKOHTPOJLIEpa
JlabGopaTopHas pabora 4. UccnenoBanue
(GyHKIMOHUPOBAHUS MUKPOKOHTpoJuiepa AVR npu 2 2 2
BBINOJTHEHUH apU(METHUECKUX Oleparuii
JlaboparopHass pabora 5. M3ydyeHue MexaHU3Ma ’ ) 3
00pabOTKH TTPEePHIBAHUIMA
Jlaboparopnas pabota 6. UccnenoBanue
MexaHu3Ma OOpabOTKH COOBITHM, MPEPHIBAIOIINX 2 2 3
BBITIOJTHEHHE OCHOBHOM MPOTpamMMBbl
JlaboparopHass pabora 7. M3ydyeHue wmexaHuU3Ma
OTOOpaKCHHS OyKB Ha  CEMHCETMEHTHOM 2 2 3
WHANKATOPE
JlaGopaTopHnas pabota 8. VMccrnenoBanue ycTpoicTB
JUHAMUYECKON MHIUKALMU C YIPaBIECHUEM 4Yepe3 2 2 3
MOPTHI BBOJIA/BHIBOJIA
JlaboparopHnas pabota 0. Nzyuenue
cxeMOTeXHquUCKoﬁ peanuzanuu CUCTEMBI ) ) 3
JUHAMHYECKON WHAMKAINY C MMOAKIIOYCHUEM Yepes
unrepdeiic SPI
Jlaboparopnass  pabora  10.  HccrnemoBanwue
YCTPOICTB TUHAMHUYECKOU WHIUKAIAU c 2 2 3
ynpasiieHueM yepe3 uarepderic SPI
JlaGopaTopnas paGora 11. H3ydenue cmocoba ) ) 3
U3MEpEHUS MapaMeTPOB UMITYILCHOTO CUTHAJIA
JlaGopaTtopnas paborta 12. Peanuzanus BpeMEHHBIX ) ) 3
(GyHKIMH B MUKPOTIPOLIECCOPAX
JlaGopaTopHas paborta 13. M3ydeHue MexaHu3zma
BBOJIa IAHHBIX B MUKPOKOHTPOJUIEP C aHAJIOI'OBBIX 2 2 3
JTATUYUKOB
JlaGopaTopnas pabora 14. MccnenoBanue cpeacTs ) ) 3
BBIBOJIa AaHAJIOTOBOM MH(OpMaIu
JlaGopaTopnas pabGorta 15. M3ydeHue mexaHu3Mma
(GbOpMUPOBAaHUS CUTHAJIOB C IIUPOTHO-UMITYIHCHON 2 2 3
MOJYJISIITUCH.
JlaGopatopHass pabora 16 M3yuenue 0azoBoro
aJIropuT™Ma UHULAAIN3AIUHA pexuma 2 2 4
CaMOIIPOTPAMMHPOBAHUS B MUKPOKOHTPOJLIIEPE

2 2 4




HaunmenoBanme mabopaTopHbIx paboT

N3 gux No

TpynoeMKoCTh, | IPAaKTUYECKOU | pa3zaeia
(qac) MOJTOTOBKH, | JHCIUII

(gac) JIUHBI

Bcero 34

4.5. KypcoBoe npoeKkTUupoBaHHE/ BHITIOJTHEHUE KYpPCOBOM PabOThI
VY4eOHBIM IJIAaHOM HE TPEAYCMOTPEHO

4.6. CamocrosTenpHast paboTa 00yJaronuxcs
Buzsl camocTosTensHON paboOTHI M €€ TPYIOEMKOCTh IPUBEIEHBI B TaduIe 7.

Ta6muia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYI0EMKOCTh

Bun camocrositensHOM paboTh Beero, |- Cemectp 6,
qac qac
1 2 3
W3ydeHue TeopeTHuecKoro Mmarepuania
18 18
nuctuiuiuabl (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pegepata (P)
[TonroroBka K TeKyIeMy KOHTPOJIO
ycneBaemoctu (TKY)
Jomamuaee 3amganne (/13) 5 5
KonTtponbsubie paboTsl 3a0unnkoB (KP3)
[ToaroroBka K MpOMEKYTOUHOU
arrectaiuu (I1A)
Bcero: 23 23

5. IlepeyeHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS

JUTSL CAMOCTOSITEIILHOM paOOThI 00YYaIONTUXCS TI0 TUCIUILTAHE (MOIYITIO)

Y4eOHO-MeTOINYEeCKHE MaTepHallbl JUIsl CAMOCTOSTEILHONH PabOThl O0YYarOIUXCs yKa3aHbl B

na. 7-11.

6. [lepedyeHb EYaTHBIX M DJIEKTPOHHBIX YU€OHBIX M3TaHUI
[lepedyeHb neUaTHBIX U 3JEKTPOHHBIX YUeOHBIX U3/IaHHUH MPHUBEIECH B TaOIuIIE 8.
Ta6mmia 8— [lepeueHp meyaTHBIX W AJIEKTPOHHBIX YUCOHBIX U3aHUN

Mudp/
URL agpec

bubnuorpaduueckas ccplika

KommuecTBo 3K3eMILIsIpoB B
Oulmoreke

(KpOMe AJIEKTPOHHBIX FK3EMILISIPOB)

benos, A. B. Mukpokontposuiepel AVR: ot
a30oB  IIpOrpaMMHpOBaHusA 1O  CO3JaHUSA
MPaKTUYECKUX YCTPOMCTB : caMOyuuTenb / A.
B. benoB. — Cankr-Ilerepbypr : 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




Mudp/
URL agpec

bubnuorpaduueckas ccpiika

KomuectBo 3x3eMIutsipoB B
OubmoTexe
(KpoMe AJIEKTPOHHBIX IK3EMILTSIPOB)

(mata oOpamenus: 16.08.2021). — Pexum
JIOCTYTIA: JIJIsl aBTOPHU3. TI0JIb30BATEIICH.

ConpkuH, M. A. MukponporeccopHbie
CUCTEMBI. Cpencrsa pa3palboTKu
[IPOTPaAMMHOT'O obecrnievueHus JUIS
MHUKPOKOHTpOJUIEpOB  cemeiictBa  AVR

yueOHoe mocobue / M. A. CoubkuH, A. A.
IMamua. — Tomck : TITY, 2016. — 90 ¢. —

ISBN 978-5-4387-0676-2. — Texker :
SJEKTpOHHBIM /  JlaHb  :  BJIEKTPOHHO-
OoubmuoreyHast cucrema. — URL:
https://e.lanbook.com/book/107725 (mara
obpamenusi:  16.08.2021). —  Pexum

JIOCTYTIA: JJIsl aBTOPHU3. TOJIh30BaTEIICH.

EBcrudees, A. B. Mukpokontposmiepst AVR
cemericte Tiny u Mega ¢upmer ATMEL :
yuebHoe nocobue / A. B. EBcrudees. — 5-¢
m3a. — Mocksa : JIMK IIpecc, 2010. — 558
c. — ISBN 978-5-94120-220-1. — TekcT :

SJEKTpOHHBIM /  JlaHb  :  BJIEKTPOHHO-
OoubmmoreyHast cucrema. — URL:
https://e.lanbook.com/book/61006 (mara
obpamenusi:  17.08.2021). —  Pexum
JOCTyMa: JIsl aBTOPU3. TOJIb30BaTENeH.

bapanos, B. H. IIpumeHeHue
MUKPOKOHTPOJUIEPOB AVR: CXEMBI,

ITOPUTMBI, IPOrpaMMBI : yyeOHoe rmocodue /
B. H. bapanoB. — 3-¢ wu3x., mepepad. —
Mocksa : , 2010. — 288 ¢. — ISBN 978-5-
94120-121-1. —  Tekecr:  2JIEKTPOHHBIH //
JlaHpb : 3JEKTPOHHO-OMOIMOTEYHAs] CHCTEMA.
— URL: https://e.lanbook.com/book/40961
(mata oOpamenus: 17.08.2021). — Pexum
JOCTYTIA: JUUIsl aBTOPU3. TIOJIb30BaTEICH .

Xapros, B. . Muxpokontpomiepst AVR.
[TpakTKkym Ui HauyMHAOMUX @ YydeOHOe
nocobue / B. 5. XapTtoB. — 2-e u3n., uctp. u
norn. — Mocksa : MI'TY um. baymana, 2012.
— 280 c. — ISBN 978-5-7038-3565-4. —
Tekcr : anexTpoHHbli // JlaHb : AJIEKTPOHHO-

OoubmmoreyHast cucrema. — URL:
https://e.lanbook.com/book/106326 (mara
obpamenusi:  17.08.2021). —  Pexum

JIOCTYTIA: JJIsl aBTOPHU3. TOJIh30BaTEIICH.

7. IlepeueHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
H(}OpPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu « IHTepHeT»




[Tepeuenp AIIEKTPOHHBIX 00pa30BaTEeNbHBIX pecypcoB UH(POPMALIMOHHO-
TENICKOMMYHHUKAMOHHON cetn «MHTepHeT», HEOOXOAMMBIX Ui OCBOCHHS JUCIUIUINHBI
npuBezeH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pPa30BATEIBHBIX PECypcoB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTu «HTepHeT»
URL anpec HaumenoBanue

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeuenp TpPOrpaMMHOrO OOECIEYEHHS, HCIOIb3YEMOr0 NpPU OCYIIECTBICHUH
00pa30BaTENBHOTO MPOIiecca M0 AUCIUIIIHHE.
[lepedeHp UCTIONIB3yEeMOT0 IPOTPAaMMHOT0 obecrieueHus npeacTasieH B Tadnure 10.

Ta6mmma 10— [Tepeders mporpaMmMHOTO 0OecIieueHUs

Ne i/t HanmenoBauue

He npenycmotpeno

8.2. [lepeuenn MH(pOPMAITMOHHO-CIIPABOYHBIX CHUCTEM,UCIOJIb3YEMbBIX npu
OCYIIECTBIICHUHU 00Pa30BaTEIHHOIO MPOIIecca MO JUCIUILITNHE

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

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaunmeHnoBauue

He npenycmotpeno

9. MarepuanpHO-TeXHUYECKas 6a3a
CoctaB MaTepuaTbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [UII  OCYIIECTBIICHHS
00pa30BaTeNnbLHOTO MpoIiecca Mo TUCIUTUIMHE, TIPECTaBlIeH B Tabmuiel?2.

Ta6mmma 12 — CoctaB MaTepuambHO-TEXHUUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep ayautopun
/1 MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOUMOCTH )
1 | JlekunonHas aynuropus 22-08

10. Ouenounsle cpeacTBa IS NPOBEACHUS IPOMEXKYTOUHOM aTTecTaluu
10.1. CocTaB OLICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUYHOM aTTECTalMHU
o0yyaromuxcst Mo JUCUUIUIMHE TpuBeAeH B Tabmue 13.
Ta6mmia 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIS1 TPOBEICHUS POMEKYTOYHOM aTTeCTAIUH

Bug npoMexxyTouHOM aTTecTaluu [lepeyeHb OIIEHOYHBIX CPEJICTB

DK3aMeH CHmcoK BOIPOCOB K DK3aMEHY;

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHA C(POPMUPOBAHHOCTH (OCBOCHU)
KOMITETCHIIMK OOYJaronuMHUC TPUMEHSETCS S-OauibHas IIKajga OIeHKH CHOPMHPOBAHHOCTH
KOMIIETEHIIN, KOTopasi mpuBeJeHa B Tabnuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BATHCS
100-6amnpHas  mIKaja  MOJYJbHO-PEUTHHTOBOM  CHCTEMBl  YHHBEPCHUTETa,  IpaBUIIa
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJHHBIM HOPMAaTHBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu orieHKH ypoBHS c(pOpMUPOBAHHOCTH KOMIETECHIHH




OreHKa KOMITETEHITUH

XapakTepucTUKa c(hOPMUPOBAHHBIX KOMIIETEHLMIA
5-0ayUIbHAs IIKaJIa PaKIep (bop

— oOyuaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpPEHHO, JIOTHYHO, TTOCIIEJ0BATEIBHO U TPAMOTHO €T0 M3J1araeT;

— ONUPAsACh HA 3HAHUS OCHOBHON W JIONOJHHUTEIBHOH JIUTEPATYpHI,
TECHO MPHBS3bIBAET YCBOCHHBIC HAYYHbIE TOJOXKEHUS C MPAKTUUYECKOM
JIeATEIbHOCTBIO HAIPABIICHNUS;

— yMeJI0 0OOCHOBBIBAET M apTYMEHTUPYET BBIIBUTAEMbIC UM HIICH;

— JIeJIaeT BBIBOJIBI U 0000IIECHMS;

— cBOOOIHO BJIAICET CUCTEMOH CIIEUAIM3UPOBAHHBIX MOHITUH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0y4arouuiicst TBEpI0 YCBOMI IMPOTrPaMMHBINA MaTepuall, TPaMOTHO U
M0 CYHIECTBY H3JaraeT €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JIUTEPaTypHhl;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOEHHBIE 3HAHUS C MPAKTUYECKOW JEATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TTOJIOKEHHUS;

— JIeJIaeT BBIBOJIBI U 000O0IIECHMS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSATHH.

(XOPOLIO»
(Ga4YTCHO»

— 00y4Jaronuiicss yCBOMJI TOJIBKO OCHOBHOHM TMPOTPaMMHBIA MaTepHa,
[0 CYIIECTBY HM3J1araeT €ro, ONWpPAascCh Ha 3HAHUS TOJBKO OCHOBHOMN
JUTEPATYPHI;

— JIOITyCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— ACTBITHIBACT 3aTPYIHEHHS B TPAKTHYECKOM NPUMEHCHHWH 3HaHHUN
HarpaBJICHNUS;

— cnabo0 apryMeHTUpPYET Hay4YHbIE MOJIOKEHHS,

— 3aTpyaHseTcs B GOPMYIMPOBAHUY BBIBOJIOB M 0000IICHNUH;

— YaCTHUYHO BJIAJICET CUCTEMOH CIICIMAIN3UPOBAHHBIX TOHATHH.

«yZIOBJIETBOPUTEITHHOY
«BAYTEHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOTPaMMHOTO
MaTepuana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  TpHU
paccMOTpeHHH Mpo0ieM B KOHKPETHOM HaIllpaBlICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM NMPUMEHEHUH 3HAHMUIA;

— HE MOXET apryMEHTUPOBAaTh HayUHBIE ITOJI0KEHMS;

— He (OpMYIHPYET BHIBOJOB M 0000IICHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTCHO»

10.3. TunoBble KOHTPOJIbHBIE 33AHUS NN UHBIE MATEPHAJIBI.
Bomnpocs! (3agaun) Ui 5K3aMeHa MpeacTaBiIeHb! B Tadnure 15.

Tabmuna 15 — Bompocs! (3aaaun) 1 9K3aMeHa

Kon

[Tepedenn BOMpOCOB (3a7a4) U1l SK3aMEeHa
WH/IMKAaTOopa

1 Cozmanme mpoekta B cpene Microchip Studio. Coszmaiite mpoekt ucmons3ys | [TK-1.3.1
pasnmuunbie BapuanTel GNU Compiler Collection. [IpoBeauTte mccinenoBaHus
pPa3MUYHBIX BApUAHTOB CO3JaHUs TMpoekta. OmnpenenuTe KpUTEpUi, IO
KoTOopoMy Oyner mpousBeneHa oreHka. OOpaboraiiTe  TMOJyYeHHBIC
pEe3yNbTATHI.

2 HccnenoBaHue BBITOJHEHUSI apU(PMETHUCCKUX ONEpAIMil YHCENI CO 3HAKOM B
MHUKpPOIPOIIECCOPHON cucTeme. Brimonnute omnepauuto cioxeHus (A+ (-B))
Onummre mnporecc NPOBEACHUS UCCIEJOBAHUS MEXaHH3Ma BBIIIOJHEHUS
apuMeTHIECKOi onepanuu B MUKPOKOHTPOJLIEPE.

3 Cnoco0 3amucu 4YuceNl Pa3jIuvyHOW JIMHHBI B IaMSITh MHUKPOKOHTPOJIIEpA.
Zamumute uncno O0xAA u O0xAAAA (tne A — moboil  cuMBOI
HIECTHAAIATUPUYHON CUCTEMBI CUHCIICHHSI) BO BCTPOCHHYIO/BHEIIHIOIO MaMsITh
MUKpPOKOHTpoJuiepa. [IpoBennuTte ucclieJOBaHHE MEXaHW3Ma 3aluCU YHCEN B




aMATh MUKPOKOHTpoJuiepa. OOOCHYWTE KPUTEpH, HA OCHOBAHHUH KOTOPOTO
Oyzer npoBeneHa orieHka. O6paboTaiiTe MoNyueHHBIN pe3yabTar.

4 VccnenoBanne GyHKIIMOHUPOBAHUS MUKPOKOHTpoiepa AVR nipu BeImomHeHnN
apuMeTHYeCKUX omepanuii. 3amuiuTe B MaMsITh MHKPOKOHTPOJIEpA YHCIIO
0xAAAA (rne A — mr0601 CUMBOJI MIECTHAIIATUPUYHON CHCTEMBI CUUCIICHHS).
Crnoxure paHee 3anucaHHoe uucio ¢ ynciaoM O0xAAA. Onpenenure KpUTepun,
Ha OCHOBaHHUM KOTOpPOTO OyzaeT mpoBeneHa omneHka. OOpaboTaiTe moTydeHHBIH
pe3yibTar.

5 N3yuenue Mexann3ma o0pabOTKH MpephIBaHUI

6 Jlaboparopnas paborta 6. HccnemoBanme mexaHu3Ma OOpaOOTKH COOBITHIA,
MPEPHIBAIOIINX BBIMOJIHEHNE OCHOBHOM NMPOTrpaMMBbl

7 JlabopatopHast paborta 7. M3ydeHue MexaHHM3Ma OTOOpaxkeHuss OyKB Ha
CEMHCETMEHTHOM MHIUKAaTOpe

8 JIabopaTtopHas pabora 8. MccinenoBanue yCTpONUCTB TMHAMUYECKOW WHIUKAIIHH
C YIIpaBJICHHEM Yepe3 MOPThl BBOIA/BbIBOJIA

9 JlaGopatopHast pabdora 9. M3yueHne CXEeMOTEXHMUYECKON pean3aluyd CHCTEMBbI
JTUHAMUYECKOW WHIWKAIMH C MOJKII0oueHneM uepe3 narepderic SPI

10 JlaGopatopuass pabora 10. WccnemoBaHue YCTPONCTB JAMHAMUYECKOU
WH/IMKALUY ¢ yrpaBieHneM yepe3 uarepdeiic SPI

11 JlaGopatopHas pabora 11. M3ydeHnue cmocoba wu3MepeHHs MapaMeTpOB
UMITyJTBCHOTO CUTHAJA

12 JlaGopatopuass pabGota 12. Peamuzamuss BpemMeHHBIX (YHKIHA B
MHUKpPOIpoIeccopax

13 JlaGopatopnas pabora 13. H3ydyeHme ™MexaHuW3Ma BBOJA JIaHHBIX B
MUKPOKOHTPOJUIEP C aHAJOTOBBIX TATYMKOB

14 Jlaboparopnass pabora 14. lVccnemoBanuwe CpencTB BBIBOJA aHAJIOTOBOM
uHpOpMaLIUU

15 JlaGoparopHas pabora 15. U3yuenne mexanu3Ma GOpMHUPOBAHUS CUTHAJIOB C
HIMPOTHO-UMITYJIbCHON MOAYJISALUEH

16 JlaGopaTopHas pabotra 16 M3ydeHue 0a30BOTO ajaropuTMa WHHUIIAATU3AINHA
peXHMa CcaMOMpOrpaMMHUPOBaHHUS B MHUKpOKOHTpoiuiepe. JlabGoparopHas
paborta 17 Uccnenosanue BIIUSTHUSA MPEelyCTAaHOBOYHBIX ouT
POrpaMMHUPOBAHUS HA pa0OTy MUKPOKOHTPOJLIEPA

I CtpykTypHas cxema MUKPOKOHTPOJIJIEPOB pa3HbIX ceMecTB. X cxoAcTBa 1
pazmuums.

2 OCHOBHBIE TEXHHUYECKHE XapaKTEPUCTUKH MUKPOKOHTPOJIJIEPOB

3 IIpuHnun GyHKIIMOHUPOBAHUS MUKPOIIPOIIECCOpa

4 NnTepeiicsl, UCIIONb3yeMble ISl CBS3U MHUKPOIPOLIECCOPOB C BHEITHIUMHU
YCTpOMCTBaAMU
5 TakTupoBaHUE U CUHXPOHU3AIMS MUKPOIIPOIIECCOPOB

6 PerucrpoBas mamMsTb MUKpOIIPOLIECCOPOB

7 Ilepudepuiinbie ycTpoiicTBa

8 3anoMHHalIoIIKE YCTPOHCTBAa MUKPOIIpOLIeccopa
9 KoMaH 16l MUKPOKOHTPOJJIEPOB

10 Crioco6mI agpecanyii B MUKPOKOHTPOJLIEpax
11 KomaHibl perucTpoBbIX onepanni

12 Apudmernueckue v JJIOTUUECKHE KOMaHIBI si3bIka Assembler
13 Komannb! si3p1ka Assembler ¢ oOpaiiieHneM K perucTpam BBOAa/BBIBOAA

14 Komannb! si3p1ka Assembler oneparuii ¢ Outamu
15 Komannb! si3pika Assembler 115t yrpaBiieHUst XOA0M ITPOTPaMMBbI

[K-1.V.1
ITK-3.3.1




16 KomaH 1l mepechUTKY JaHHBIX W TIepeaadn yIpaBJIeHH sS3bika Assembler
17 IlpepbiBaHusl B MUKPOKOHTPOJLIIEPE

18 HazHaueHne cucTeMbl IPEPHIBAHMM 1711 0OMEHA TAaHHBIMU B MH(POPMAITMOHHBIX
CeTsX

19 Mexanu3Mm yrnpaBieHHs] BHYyTPEHHUMHU MTPEPHIBAaHUSMHI B UHPOPMAIIMOHHBIX
CeTsX

20 AnropuTt™m paboThl CUCTEMBI BHYTPEHHUX IPEpbIBAaHUMA TPpU 00pabOTKE TaHHBIX

21 BekTopsl IpephIBaHU B MUKPOKOHTpoJUIepe cemeiictBa AVR
22 Buenraue npepriBaHUE KaK MEXAHU3M TMOBBIIICHHS OBICTPOICHCTBHS

23 ba30BbIil anropuT™ 00paOOTKU BHEITHUX MIPEPHIBAHUN B MEKPOKOHTPOJIEPE
24 OcobeHHOCTH MPOrPaMMHUPOBAHUS MUKPOKOHTPOJIIEPA B pexXUMe 00pabOTKU
IIPEPBIBAHUN

25 O6paboTunku npepriBaHuil Ha s3b1ke Assembler u C
26 [TopTsl BBOJIa/BBIBOIA MUKPOKOHTPOJIIIEPA

27 Ucnionp30BaHKEe MOPTOB BBOJIA B KAUECTBE YHHUBEPCAIBHOTO IIU(PPOBOTO
BB0/1a/BbIBOJIa HH(OPMAIIMK B MHPOPMAITMOHHBIX CETIX
28 YcerpoiicTBo 1 paboTa HOPTOB BBOJIA/BBIBOIa MUKPOKOHTPOJIIEPA

29 Mexanu3m oOMeHa JaHHBIMH B HTH(GOPMAIIMOHHBIX CETSIX Yepe3 MOPThHI
BB0/1a/BbIBOJIa MUKPOKOHTPOJLIEpA

30 AnpTepHaTUBHBIEC ()YHKIIMK TIOPTOB BBOJIA/BBIBO/IA

31 Oco0GeHHOCTH TPOrpaMMUPOBAHUS IIOPTOB BBOJIA/BBIBOJIA IIPH OOMEHE
uHpopManuei

32 HacTtpoiika mopToB BBO/A B PEXKHM CHA U UCIIOJIb30BaHUE HEMOKIIOUEHHBIX

BBIBOJIOB
[TocnenoBarensHbIi nepudepuitapiii naTepderic Serial Peripheral Interface (SPI)

33 Hcnonb3oBanue nuntepdeiica SPI npu oOMeHe naHHBIMU B HH(POPMAITMOHHBIX
CeTsX

34 CtpykTypHas cxema 1 NpuHIUI padoTsl Mmoayist SPI

35 OcoGennocTH mporpaMmupoBanust moayiis SPI

36 Mcrnonp30oBaHue BBIBOJIAa BEIOOPA aKTUBHOT'O BEIOMOTO YCTPOIMCTBA
[TocnenoBaTenbHBIN ABYXIpoBOIHBIN HHTEpdeiic Two -wire Serial Interface

(TWID)

37 Ucnonb3oBanue nuntepdeiica TWI mist oOMeHa qaHHBIMU B HH)OPMAITMOHHBIX
CeTsx

38 Ilpunnun oOMeHa naHHbIMHE 110 rHE TWI

39 BzauMopaelicTBHE NIPUKIaJHON ITporpaMMbl ¢ MoaysieM TWI

40 Pexxumbl paboTel moyns TWI
41 ba3oBbIil aITOPUTM UCIIOJI30BaHUS MPEPHIBAHUIN, UHULIMUPYEMBIX

TaiiMepamMu/c4eTYMKaAMH

42 Vcnionb30BaHue MpeienTeNei TaliMepoB/CUeTYMKOB I (POPMUPOBAHHUS
TaKTOBBIX CUTHAJIOB

43 CtpykTypa 1 NpuHIMI (YHKIMOHUPOBAHUS 8 pa3psAHbBIX
TaiiMepOB/CYETUYMKOB

44 Peructpsl, UCTIOIb3yEMbIE ISl OpraHU3alKuU pabOTHI 8 pa3psIHBIX

TailMEepPOB/CUETUNKOB
45 CtpykTypa ¥ NpUHIHN GYHKITMOHUPOBAHUS IIECTHAIIIATUPA3PSTHBIX

TailMEepPOB/CUETUNKOB




46 YnpapieHrue TaKTOBBIM CUTHAJIOM
47 CropoxeBoil Taiimep

48 PexxumMbl pabOTHI MIECTHAATUPAZPSATHBIX CYETINKOB
49 AwnanoroBbiii kKoMmmapatop. CTpyKTypHas cxema U MPUHIUAT PadOoThI

50 OcobeHHOCTH MMPOTPAMMHUPOBAHUS aHAJIOTOBOTO KOMITapaTopa

51 Peructpsl, uCnosib3yemMsbIe JjIsl TIPOTrPAMMHUPOBAHUS MOIYJIeH 00paboTKH
AQHAJIOTOBBIX CUTHAJIOB

52 Ananoro-uudpoBoii npeodbpazoBarenb. CTpyKTypa U G yHKIMOHHPOBAHUE
MOZyJIs

53 CoxpaHenue pe3yapTaTa mpeoOpa3zoBaHus

54 TloBbIlIeHNE TOYHOCTHU TPeoOpa30BaHUs

55 IMapametps! moayns AL
56 IlporpamMmmupoBaHu€e NamMsITH MUKPOKOHTPOJIIEpa. BUTBI 3alIUTHI TAMATH U

IporpaMm
57 Oco0eHHOCTH OpraHU3aLUH TAMATH MUKPOKOHTpOJLIEpa
58 OyHKIMOHUPOBAHUE 3arpy3unKa

59 UreHne KOHPUTYPUPOBAHHBIX SUYCEK U SUCEK 3AIIUTHI

Bormpocsr (3agaun) ns 3avera / qud . 3adera npeacTaBieHsl B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / audd. 3auera

Kon

Ne /1 ITepeuens BompocoB (3amay) g 3auera / nudd. 3adera
P p (samas) A Aaupd WHMKATOpa

Y4eOHBIM MJIAHOM HE IPEIyCMOTPEHO

[lepeuenr TeM [ KypCOBOTO TMPOEKTUPOBAHUS/BBIIOIHEHUSI KYpCOBOM pabOTHhI
MPEJICTaBJICHbI B Ta0uie 17.
Ta6mmma 17 — [lepedyenp TeM i1 KypCOBOTO MPOEKTHUPOBAHMSI/BBITIOJHEHUS KypPCOBOM pabOThI

Ne /i1 [IpumepHbIi TepeyeHb TeM Ui KypCOBOTO IPOSKTHPOBAHUS/BBITIOIHEHHS
B KYpPCOBOM pabOThI

Y4eOHbIM MJIaHOM HE NPEAYyCMOTPEHO

Bompocel i mipoBeleHUsS TPOMEKYTOYHOM AaTTECTAllMM B BHJE TECTUPOBAHUS
MpEeJICTaBICHEI B Ta0uie 18.

Tabnuua 18 — [IpumepHBbIii epeueHb BOIIPOCOB JJIsi TECTOB

Kon

Ne n/mt [IpuMepHBIii IEpeyeHb BOIIPOCOB IS TECTOB
MHJUKAaTOpa

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIMXCA 3a0YHON (OpPMBI
oOydeHus1, IpeCTaBIeHbI B Tabmuie 19.

Ta6mmma 19 — [lepedeHb KOHTPOIBHBIX PadbOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmotpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEACIAIOIIME  IMPOLEAYphl  OLEHUBAHUSA
WHAMKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHMUS KOMIETEHIMH, coaepxarcs B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIIl, periaMeHTUpPYIOIIUX TOPSAIOK U MPOLEAypy




IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalluu 00ydaroIuxcs
['VAIL

11. Metonuueckue yka3zaHus JUIsl O0yJarOIIUXCs 0 OCBOCHUIO JUCITUTITMHBI
(Huoice npugoosamcs pekomeHoayuu no cocCmasiienuto 0auHo2o pasoeia)

11.1. MeTtonuueckne yKazaHUs I OOYYArONIMXCS 10 OCBOCHHMIO JIGKIIHOHHOTO
MaTepuana (eciu npedycmMompeHo yY4eOHbiM NIAHOM HO OAHHOU OUCYUNTIUHE).

OcHOBHOE Ha3HayeHUE JIEKIMOHHOIO Marepuajga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOe W SICHOE W3JIOKEeHHE ydeOHOoro marepuana. HasHadeHune COBpEMEHHOM JEeKIUH B
paMKax TUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIMIO 1O TEME, a B OCBOCHUU
(dyHaaMeHTaNbHBIX TPOOJEM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEUIIHMX
JOCTHKEHUI HayyHOU MbIcau. B yueOHOM mporecce JEeKIUs BBITOIHSAET METOA0JIOTHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO QYHKIUH. JIeKIHs pacKpbIBaeT MOHATHIHBIN anmapat
KOHKpETHOH oO0jacTu 3HaHUA, €€ MpoOJeMbl, JAaeT LEeNbHOE NPECTaBICHUE O TUCIUILIMHE,
MIOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMM.

[I1aHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIONIMMHUCS JIEKIIMOHHOTO MaTepuana:

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUM, YpPOBEHb
KOTOPBIX OINPEAEIIIEeTCs LeJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOH TEME;

— TOJy4YeHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEINO/IaBaTEIIEM;

— pa3BuTHE MNpo(ecCHOHATbHO-IEIOBBIX  KAauecTB, JIIOOBU K  TOpeaMeTy |
CaMOCTOSTEIBHOI'O TBOPYECKOTO MBIIIJIEHUSI.

— TIOSIBIIEHHE HEOOXOAMMOr0 MHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITETTLHOU PabOThI;

— TIOJy4YyeHHE 3HAaHUNH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKHM U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKANIINE TOJIbI;

— HAY4YUTHCSl METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACNIATH IJIaBHBIE MBICIH U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITh HMX B  Pa3IMYHBIX
bopMyIHUPOBKax);

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

JIeKUMOHHBI MaTepual MOXKET CONPOBOXKAATbCA JIEMOHCTpalUMed CIaigoB U
UCIIOJIb30BAaHUEM pa3JaTOYHOrO0 MaTepuaia MpH MPOBEIECHUU KOPOTKHX JHUCKYCCHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENBHBIX TEMATHK MO JUCLIUIUINHE.

CrpyKTypa NpeaocTaBieHus JIEKIMOHHOTO MaTepraa:

Ecnu memoouueckue ykazanusi no 0C60eHur) NeKYUOHHO20 MAMepuald UMeromcs 6
U30aHHOM 8Ude, 8 8ude I1eKMpPOHHBIX pecypcos oubruomexu I'VAII, cucmemor LMS, kaghedpot u
m.o., He0OX00UMo damv Ha Hux ccovlaky uiu npueecmu URL adpec.

11.2. MeTtonuueckne ykazaHusi il OOydaloImMUXCS 1O yYacTUIO B CEMHUHApax (eciu
npeodycMOmpeHo YueOHbIM NIAHOM RO OAHHOU OUCYUNIUHE)

OCHOBHOMH 11€J1bI0 JUTsI 00YYaIOIIerocs ABJSETCs CUCTeMaTu3alus u 0000IIeHe 3HaHUH
no wu3y4aemMou Teme, paszaeny, (QopmMupoBaHUE YMeHUs pPabOTaTh C JOMOJHUTEIHHBIMU
UCTOYHUKAMU HMH(OpMAalMM, COMOCTaBISATh M CPAaBHUBATh TOYKU 3PEHUS, KOHCIIEKTHPOBAThH
MPOYNTAHHOE, BBICKA3BIBATH CBOIO TOYKY 3peHHMs W T.I. B cooTBeTcTBHM ¢ Benmymiei
TUAAKTHUECKON IENbI0 COJIEepXKaHHUEM CEMHHAPCKUX 3aHATUH SBJSIOTCS Y3J0Bble, Haubolee
TPYIAHBIC IS TOHUMAHHS W YCBOCHHSI TE€MBI, pasleibl AUCHMILIUHBL Crenudukoid TaHHON
(GbopMBI 3aHATUN SBJISETCS COBMECTHAs paboTa MpenoaaBaTelisi 1 00ydJaromerocs: HaJl pereHueM



MOCTaBICHHOW MpoOJIeMbl, a TOWCK BEPHOTO OTBETa CTPOMUTCS HAa OCHOBE YEpEIOBaHUS
WHJUBUIYAJIbHON U KOJUIEKTUBHOM JAESITEIBHOCTH.

[Ipy nOArOTOBKE K CEMHHAPCKOMY 3aHATHIO [0 TEME MPOCIYLUIAHHON JIEKIUU
HEOOXOJUMO O3HAKOMUTBHCS C IUIAHOM €ro IPOBEIEHUs, C JUTEpaTypoll M Hay4YHBIMU
MyOIMKAIUSMU TI0 TEME CEMUHApA.

11.3. Meronnveckue ykazaHUs A OOyYalOMIMXCS O TMPOXOXIECHUIO MPAKTUYECKUX
3aHATHH (eciu npedycMompeHo YueOHbIM NIAHOM N0 OAHHOU OUCYUnIuHe)

[TpakTHdeckoe 3aHSATHE SBISETCS OOHOW M3 OCHOBHBIX (DOpPM OpraHm3aiuu y4eOHOTO
mpolecca, 3aKJII0Yaronasicsl B BHIIOJHEHUN 00yJaloIMMUCS M0/ PyKOBOJCTBOM IPEIoaaBaTess
KOMIUIEKCa YYE€OHBIX 3aJaHUil C IENbI0 YCBOSHUS HAYYHO-TEOPETHYECKHX OCHOB Yy4eOHOMH
JUCIUILIMHBL, TPUOOPETEHUS] YMEHUHN 1 HaBBIKOB, OIbITa TBOPUYECKOH 1€ATEIbHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS ISl 00YYAOIIErocs SBISETCS IPUBUTHE 00YJIArOIIUMCS
YMEHHI U HaBBIKOB MPAKTUYECKON JIEITEIHHOCTH MO M3Yy4aeMOW TUCIUIIINHE.

[Tnaaupyemblie pe3yiabTaThl MPU OCBOSHUHU 00YUYAIONTUMCS PAKTHUECKUX 3aHSATHI:

— 3aKperuieHue, yriayOjleHue, pacllupeHHe M JAeTalu3als 3HAHUW TpU pPEleHUU
KOHKPETHBIX 3371a4;

— pa3BUTHE TIO3HABATEJIBHBIX CIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJICHHE HOBBIMM METOJAMH W METOAMKAMHM HM3YYE€HHs] KOHKPETHOM yueOHOMH
JUCITUTIINHBL,

— BBIpaOOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOJYYEHHBIX 3HAHUU IS
BBITIOJTHCHMS 3aIaHUI;

— ofecrniedueHre parMOHAIBLHOTO COYETaHUs KOJUICKTUBHON M WHAMBUAYAJILHON (Gopm
oOyueHusl.

11.4. Metonuueckne ykKa3zaHusl I OOy4YaIOMIMXCSA IO BBIMOJHEHUIO JIA0OPATOPHBIX
paboT (eciu npedycmompero yueOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

B xoxe BemonmHeHUs m1abopaTOpHBIX pabOT OOyYalomUWCS MOJDKEH YIIyOWTh |
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOAMKON U TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBMM C KBATM(PHUKAIMOHHON XapaKTEPUCTHKOM 00ydaromerocs.
Brimonnenue 1ab0opaTOpHBIX pabOT COCTOUT U3 3KCIEPHUMEHTAbHO-IIPAKTUYECKOM, pacyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJbHBIX MEPOIIPUATHIA.

Brimonnenue 51abopaTtopHBIX paboOT OO0y4aromMMCs SBISETCS HEOThEMJIEMOH YacThio
U3YYEHUS JUCIUIUIMHBL, OMpeNesseMoil y4eOHbIM TIUIaHOM, U OTHOCUTCS K CpelCTBaM,
00eCTeynBaOIIUM pEIIeHUE CIeTyIOIUX OCHOBHBIX 33a/a4 00y4aroImerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUS IPOIECCOB, SBICHU U OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOM JUCIUIINHBL,

— 3aKpeIUIeHHe, pa3BUTHE W JETalu3allisl TEOPETHMUYECKUX 3HAHHWM, MOJYYEHHBIX Ha
JCKITUSX;

—  TIOJy4YeHHE HOBOW MH(POPMAIIMH 110 U3yIaeMOU TUCIUILINHE;

— TIpHOOpeTeHHE  HABBIKOB  CAMOCTOSTENbHOH  paboThl ¢ JabOpaTOpHBIM
000py0BaHUEM U IPUOOpaMHU.

3

11.5. MeTtonuueckne yka3aHUs ISl OOYYAIOIIMXCS MO0 TPOXOXKICHUIO CaMOCTOATEILHON
paboThI



B Xoze BBIMOJHEHUSI CaMOCTOSTENbHON paboThl, 00Y4aIOUIHIiCS BBIOTHAET paboTy IO
3aJ]aHUI0 ¥ TIPU METOIMYECKOM PYKOBOJICTBE IMpEIoiaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOydvaronuxcst 1Mo 3a04HOM ¢Gopme OOydeHHs, CaMOCTOSTENIbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mporiecce BBITIOJIHEHHUS CaMOCTOSITENHHOM paboThI, y oOyuaromerocs: (Gopmupyercs
nesnecooOpasHoe MIaHUpoBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHW W CHUCTEMAaTH3allMHM TPUOOpPETACMBIX 3HAHWH, 00ECIIEYMBACT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYECHHs, TOMOTaeT TOJYyYUTh HABBIKUA TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeToauvyeckuMl ~ MaTepualaMH,  HANPaBISIIONIMMH  CAaMOCTOSITENIbHYIO — paboTy
00yJaroNUX CSASBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHal 1o TUCIHILIINHE;

— METOJIUYECKHE YKa3aHUs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Ui 00ydJaromuxcs
1o 3a049HOU (popme oOydeHHs).

11.6. Meronuueckue ykazaHus I OOYYAIOUIMXCS 10 MPOXOXKICHHIO TEKYILEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMAaTPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00y4aroIuxcsl, OCyLIECTBISIEMOIO B TEUEHUE CEMeCTpa C LIEIbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

11.7. Meronuveckue ykazaHusi Uis OOy4aromUXCs MO MPOXOXKIACHUIO MPOMEXYTOYHOMH
aTTECTALUN.

[Ipomexxyrounass  artectanust  oOyyarolIMXCs ~ NpeAycMaTpuBaeT  OLICHUBAHHE
IPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3yJbTaToB 00yueHHs mo aucuuiuimHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — (opMa OIECHKM 3HaHWH, MOJY4YEHHBIX OOydarolMMcs B IpoLecce
U3y4eHMs BCell AMCLUIUIMHBI WM €€ YacTH, HaBBIKOB CaAMOCTOSITENIbHON PabOThl, CIOCOOHOCTH
IPUMEHATh UX Ul pELICHUs IMPAaKTUYECKUX 3aJad. OK3aMeH, Kak IpaBWiO, IPOBOAMUTCS B
NEPUOJ, DK3aMCHALIMOHHOW CECCHM M 3aBEPINACTCS AaTTECTALMOHHOW OLICHKOW «OTJIMYHOY,
«XOpOILIOY», «YAOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEILHON.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOJyYECHHBIX O0YYarOUIMMCS B XOJ€ U3y4eHHUs
y4eOHOH IUCIUIIMHBI B LIEJIOM UM IMPOMEXYTOUYHAs (10 OKOHYAHUM CEMECTpa) OLIEHKA 3HAHUHN
00y4aromuMcsl IO OTAEIBHBIM pa3fiesiaM JAUCHUILTUHBI ¢ aTTECTAI[HOHHON OLIEHKOHM «3a4TeHO»
WIH «HE 3a4TEHO».

— 1uddepeHIMpPOBaHHbBI 3a4eT — 3T0 (¢GopMa OLEHKM 3HAaHUH, IOJy4eHHBIX
00yYaromuMcs pU U3YYE€HUH TUCHUIUIMHBI, PU BBIOJHEHUU KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4HO-HUCCIIE0BATENIBCKUX pabOT U MPOXOKACHUU MPAKTHK C ATTECTALMOHHON OLIEHKOM
«OTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBLHOM.



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




