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AHHOTaUs

HucuunnnHa «MUKpONpoLeccophl, yCTPOWCTBA M MNPOrpaMMHPOBAHUE» BXOIUT B
o0pa3oBaTeNpHYI0 TMPOTrpaMMy BbICIIET0 0Opa3oBaHUsi — TMporpammy OakaiaBpuaTta IO
HarpaBjeHuto noarotoBku/ crenuanbHocTH 11.03.01 «PaamorexHukay HampaBIEHHOCTH
«PanoTeXHUYECKUEe CUCTEeMBl W WX OJKCIuTyaTamus». JucnumimHa peanmusyercs kadempoi
«Ne22y.

JlucuuriuHa HaneneHa Ha (G OpMUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETCHITHIA:

[TIK-1 «Crioco6eH BBIMOTHATh MAaTEMAaTHUYECKOE MOJICITUPOBAHNE OOBEKTOB U MPOIIECCOB
MO0 TUIOBBIM METOJUKAM, B TOM YHUCJE C MCIOJb30BaHUEM CTAaHIAAPTHBIX MAKETOB MPHUKIIATHBIX
MPOTrpaMm, a TAaKKe C UCIIOJIb30BAHUEM METOJIOB HCKYCCTBEHHOT'O MHTEJICKTa)

[MIK-3 «CnocobeH OCyIIeCTBISATh, COOp M aHANU3 MCXOTHBIX JAaHHBIX IS pacuera u
MPOEKTUPOBAHUSA JIETATICH, Y3JI0OB U YCTPONCTB PAIUOTEXHUUECKUX CUCTEM

Conepxanve AMCIUIUIMHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3AHHBIX C HM3Y4YEHHEM
MPUHITUIIOB TIOCTPOCHUS M (DYHKITMOHHUPOBAHUSI MUKPOIIPOIIECCOPOB, a TAK)KE€ OCOOEHHOCTEH MX
MpOrpaMMHUPOBaHUsl Ha S3bIKAX HU3KOTO M BBICOKOTO YPOBHSI C LENbI0O UX MPUMEHEHUS B
KauyeCTBE DJJIEMEHTa YyMOpaBJEHUS DSJIEKTPOHHBIMU YCTPOMCTBAaMH, BXOJSAIIMMH B COCTaB
PaIUOTEXHUYECKUX CUCTEM.

[IpenogaBanue JIUCHUILIMHBI TpEeAyCMaTpUBaeT cCleayronue (GopMbl opraHU3aIuu
yaeOHOro mporiecca: JIeKIUH, J1ab0paTopHbIe padOThI, MPAKTUICCKUE 3aHATHS, CAMOCTOSTEIIbHAS
pabota oOyJaromerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIUE BUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCTIEBAEMOCTH, TPOMEKYTOUHAs aTTecTanus B opMe dK3aMeHa.

OO0mast TpyZA0€MKOCTh OCBOSHUS JUCHIUILUIMHBI COCTABISET 3 3aUeTHBIX eAuHUIbI, 108
JacoB.

SI3bIK 00yUYeHUS IO JUCIUILTUHE «PYCCKHI)



1. TlepeyeHb IIAHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIHUILIHE

1.1. Ilenu npenoaaBaHus AUCUUTUIAHBI

®opmupoBaHre 0a30BBIX 3HAHUI O MPUHIMIIAX MOCTPOSHHS] MUKPOIIPOIIECCOPOB U UX
IPOrpaMMHUPOBAHUM Il 00ECIIeYeHUs TPOEKTUPOBAHMS, MOAEIUPOBAHUS, SKCIIEPUMEHTAILHON
00pabOTKM, TOATOTOBKM K TPOU3BOJACTBY M OOCITYKHUBAHHIO PATHOTEXHHUUYECKUX CHUCTEM,
KOMIUIEKCOB M YCTPOMCTB.

1.2. JlucuuninuHa  BXOOUT B COCTaB  4acTH, (opMupyeMoi  y4yaCTHUKaMHU
00pa3zoBaTeNbHBIX OTHOIICHUH, 00pa30BaTEIbHON MPOrpaMMBbl BRICIIIETO 0Opa3oBaHus (1anee —
OIT BO).

1.3. TlepedeHb IIaHUPYEMBIX PE3YyIbTaTOB OOYUYEHHUS MO TUCLMILIIMHE, COOTHECEHHBIX C
IUTAaHUpYEeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHus IUCHMILIMHBI OOydaroluiics AOKEH 0o0JanaTh CIETyIOLUIMMU
KOMIIETEHIIMSIMU MM UX YacTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKECHHUS TPUBE/ICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMNA U MHAMKATOPOB MX JOCTHKCHHS

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 HUCIIOJIB30BAHHUEM
CTaHJAPTHBIX
MaKeTOB
TPUKJIIATHBIX
porpamM, a TakkKe C
UCTIOJIb30BaHUEM
METOJIOB
HCKYCCTBEHHOTO
WHTEJUICKTA

[1IK-1.3.1 3HaTh METOABI U IPOTrPaMMHbIE
CpeACTBa MOJEIMPOBAHMS allIapaTHON YacTH
[IK-1.Y.1 ymeTs cTpouTh pusnueckue 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 XAPaAKTCPUCTHUKU PAJUOTCXHUUCCKHUX CUCTCM
JleTajieu, y3JI0B U
YCTPOICTB
PAAUOTCXHUYCCKUX
CUCTEM

2. Mecro aucuumivsbl B cTpykType OI1
JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS
IPY U3YYEHUHU CIICAYIOIIMX JTUCIMUITINH:
— «CXeMOTeXHUKa aHAJIOTOBBIX 3JIEKTPOHHBIX YCTPOMCTBY;
— «lludposie ycTpoHCTBaY;
— «ONEKTPOHUKAY;




- «PaI[I/IOTCXHI/I‘-ICCKI/Ie O U CUTHaJIbI».

3HaHMA, TOJIYYEHHBIE TPU H3YyYCHWH MaTepuana JaHHOW IUCHUIUIMHBI, MMEIOT Kak
CaMOCTOATENIbHOE 3HAYECHUE, TAK U UCIIOIb3YIOTCA IIPU U3YYEHUH APYTUX TUCHUTLINH:

— «CHCTeMBI U CETH palioCBsA3N»;

— «IIpomueccopsl 1uppoBoi 00PaOOTKH CUTHAIIOBY;

— «dudporas 06paboTKa CUTHAIIOBY» H JIp.

3. O0BeM u TPyIOEMKOCTb TUCIIUILTAHBI
Jlanueie 00 obieM oO0beMe AUCHUILUIMHBI, TPYJOEMKOCTH OTHENbHBIX BUIOB Y4eOHOM
paboThI O AUCHUILIMHE (M pacnpeAeIeHue 3TOH TPYJOEMKOCTH IO ceMecTpaM) IPECTaBICHbI B
Tabmure 2.

Ta6mmia 2 — O0beM U TPYA0EMKOCTh AUCITUTUTHHBI

TpynoeMKocTb 1o
Bun yuebHo# paboThI Bcero cemecTpam
Ne6
1 2 3

Oowan mpyooemkocma OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 34 34
Ayoumopnuie 3auamus, BCETo 4yac. 51 51
B TOM YHCJIE:

nexumu (JI), (gac) 17 17

npaktuyeckue/cemurapckue 3ansrus  (113),

17 17

(dac)

naboparopusie pabots (JIP), (dac) 17 17

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

9K3aMeH, (4Jac) 27 27
CamocmosamenvHaa paboma, Bcero (dac) 30 30
Buo npomesicymounoit ammecmayuu: 3a4er,
mudd. 3auer, sk3amen (3auer, dud¢. 3au, OK3. OK3.
DK3.%%)

%

Ilpumeuanue: KaHIUAATCKHIN SK3aMEH

4. CoaepxaHue TUCIUIIINHBI
4.1. Pacnpeznenenue Tpy10€EMKOCTH JTUCUUILIUHBI 110 Pa3esiaM U BUAAM 3aHSATUH.
Pazaenpl, TeMBbI TUCITUTITUHBI M KX TPYJOEMKOCTh TIPUBEJICHBI B TaOIuUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl JUCHUTIINHBL, KX TPYAOEMKOCTb

Pasiesnbl, TeMbI JUCITUTITHHBI Jlexunn | TI3 (C3)) - JIP KT CPC
’ (gac) (gac) (gac) (gac) (uac)
Cemectp 6
Pasznen 1. 2 4 4 7
Paznen 2. 2 5 4 7
Pasnen 3. 11 4 5 8
Paznen 4. 2 4 4 8
HUroro B cemectpe: 17 17 17 30
Hroro 17 17 17 0 30




[IpakTueckass TOATOTOBKA 3aKJIIOYAETCS B  HEMOCPEJICTBEHHOM  BBIIIOJTHEHUU
oOy4JalolMMUCSL  OMNpEeNeJIeHHbIX  TPYAOBbIX  (YHKIUH, CBS3aHHBIX ¢  Oya;ymiei
npodecCHOHATBHOMN e TETbHOCTBHIO.

4.2. CopepxaHue pa3ieiioB M TEM JIEKIIMOHHBIX 3aHATHIA.
Copep:xanue pa3aesioB ¥ TeM JICKIIMOHHBIX 3aHITUN MTPUBEICHO B Ta0HIIE 4.

Tabmuna 4 — ConeprxaHue pa3JesioB U TEM JCKIIMOHHOTO ITUKJIa

Howmep pa3znena HazBanue u conepkaHue pas3/ienoB U TEM JIEKIIMOHHBIX 3aHATUI

Jlexuns 1.

1.1 CtpykTypHas cxeMa MUKPOKOHTPOJUIEPOB pa3HbIX CEMENCTB.
Nx cxoacTBa u paziuyusl.

1.2 OcHOBHBIE TEXHUUECKHUE XapaKTEPUCTUKU
MUKPOKOHTPOJIJIEPOB

1.3 [puHumn GyHKIMOHUPOBAHHSI MUKPOIIpOIlEccopa

Pazgen 1 1.4 VaTepdeiicel, NCMOIb3yeMbIe ISl CBS3H MUKPOTIPOIIECCOPOB
C BHEUIHUMHU YCTPOUCTBAMHM (HA CAMOCTOSITEIbHOE U3yUEHHUE)
1.5 TakTHpOBaHKE M CUHXPOHU3ALMS MUKPOMPOLIECCOPOB

1.6 PeructpoBasi mamMsiTh MUKPOIIPOLIECCOPOB

1.7 Tlepudepuiinbie ycTpoiicTBa

1.8 3anmoMuHaronME yCTPOMCTBAa MUKpOTIpolieccopa (Ha
CaMOCTOSITENIbHOE U3YUYEHHE)

Jlexuus 2

2.1 KoMaH1bl MUKPOKOHTPOJUIEPOB

2.2 CriocoOsI agpecaii B MUKPOKOHTPOJIIIEpax

2.3 KoMaH1bl pETUCTPOBBIX OIEpaIHil

2.4 ApudmMernueckre u JJIOTUUECKHE KOMaHIBI si3bika Assembler
(Ha caMOCTOSTEIFHOE U3yUCHHUE)

Pa3znen 2 2.5 Komanner s3p1ka Assembler ¢ oOparieHuem K peructpam
BBOJIa/BBIBOJIA

2.6 Komanne! s3b1ka Assembler onepanuii ¢ Outamu

2.7 Komannsl s3b1ka Assembler 1ist yripaBieHHs X0J0M
POTPaMMBI

2.8 KomaH1bl IepeChUIKU TAaHHBIX U Mepeauu yIpaBICHUs
s3pIka Assembler (Ha caMOCTOATENbHOE U3YUCHUE)




Paznen 3

Jlexuus 3

3.1 IlpepbiBaHus B MUKPOKOHTPOJLIEPE

3.1.1 Ha3naueHue cucTeMbl IpephIBaHUMN 17151 0OOMEHa TaHHBIMU
B MH(OPMAILIMOHHBIX CETAX

3.1.2 MexaHu3M ynpaBieHHs] BHYTPEHHUMU MTPEPHIBAHUSIMU B
MH(GOPMAIIMOHHBIX CETAX

3.1.3 Anroput™m paboThl CHCTEMBl BHYTPEHHUX MPEPBIBAHUIN TIPH
00paboTKe JaHHBIX

3.1.4 Bektops! npepbIBaHUl B MUKPOKOHTPOJIIEPE CEMENCTBA
AVR (Ha caMOCTOSITENEHOE U3YUYCHHE)

3.1.5 BHemHue npepbIBaHUE KaK MEXAHNU3M IOBBIILICHUS
OBICTPOACHCTBUS

3.1.6 ba3oBbIit asiroput™ 00paOOTKH BHEIIIHUX TTPEPHIBAHUN B
MUKPOKOHTPOJLIEpPE

3.1.7 OcobeHHOCTH MPOrPaMMHPOBAHUSI MUKPOKOHTPOJIIEpA B
pexumMe 00pabOTKH TTPEPHIBAHUMA

3.1.8 O6paboTunku nmpepbiBaHmii Ha s13bike Assembler u C (Ha
CaMOCTOSITEJIbHOE U3YUYEHHE)

Paznen 3

Jlexmus 4

3.2 IlopThl BBOAA/BBIBO/Ia MEKPOKOHTpOJLIIEpA

3.2.1 Ucnonp30BaHuE MOPTOB BBOJAA B KAUECTBE YHUBEPCAIBHOTO
M poBoro BBOIa/BhIBOIA HHGOPMAITUH B HH()OPMAITMOHHBIX
CeTsX

3.2.2 YcTpoiicTBo 1 paboTa MopTOB BBOJA/BHIBOJIA
MUKPOKOHTPOJLIEpa

3.2.3 Mexanu3M oOMeHa JaHHBIMU B HH()OPMAITMOHHBIX CETSIX
Yyepe3 MOPThI BBOA/BBIBOIa MUKPOKOHTpOJIIepa (Ha
CaMOCTOSITEIIbHOE N3yUYEHHUE)

3.2.4 AnprepHaTuBHBIE GYHKIIUU TOPTOB BBOAA/BBIBOIA

3.2.5 OcoOGeHHOCTH MPOrpaMMHUPOBAHHUS IOPTOB BBOA/BBIBOIA
pu oOMeHe nHpopmaruen

3.2.6 Hactpoiika mopToB BBO/Ia B PEXKUM CHA U UCIOJIb30BAHUE
HETIOAKIIOUYCHHBIX BBIBOJIOB (HAa CAMOCTOSITEILHOE H3yUCHHUE)




Paznen 3

Jlekuus 5

3.3 IlocnenoBarenbHbIi nepudepuiinplii naTEpdeiic Serial
Peripheral Interface (SPI)

3.3.1 Ucnonw3oBanne uaTepdeiica SPI npu oOMeHe 1aHHBIMHA B
MH(GOPMAILIMOHHBIX CETIX

3.3.2 CtpykTypHas cxema ¥ MpuHIHI padoTsl Moayis SPI

3.3.3 OcobeHHOCTH MpOorpaMMHUpOBaHus MOyt SPI

3.3.4 Vcnonbs30BaHue BBIBOJA BHIOOPA AKTUBHOTO BEIOMOTO
YCTpOMCTBA (HAa CAMOCTOSITEIbHOE U3yUEHUE)

3.4 TlocnenoBarenbHbIN IBYXIPOBOAHBIN HHTEpdeiic Two -wire
Serial Interface (TWI)

3.4.1 Ucnonw3oBanue uarepdeiica TWI ans oOMeHa gaHHBIMU B
MH(GOPMAILIMOHHBIX CETAX

3.4.2 [IpuHuun ooMeHa gaHHBIMU 110 TMHEe TWI

3.4.3 B3auMoieiicTBME MPUKIIATHON TPOTPaMMBbl C MOJTYJIEM
TWI

3.4.4 Pexxumbl pabotel moaynst TWI (Ha camocTosiTennbHOE
U3Yy4EHUE)

Paznen 3

Jlexuus 6

3.5 Taiimepsl

3.5.1 ba3oBbIl aITOPUTM MCIOJIH30BAHUS MMPEPHIBAHUI,
MHUIUHPYEMbIX TaliMepaMu/CueTYnKaMu

3.5.2 Ucnonwp3oBanue npeaaeuTesel TaiMepoB/CUCTIUKOB IS
(OopMHPOBaHUS TAKTOBBIX CUTHAJIOB

3.5.3 CtpykTypa 1 NpHHLIUI QYHKIIMOHUPOBAHUS § pa3psiIHBIX
TaiiMepOB/CYETYNKOB

3.5.4 Peructpsl, HCNIOTIB3yEeMBIE JJIs1 OpraHU3aMK PadoThI 8
Pa3psAIHBIX TAMMEPOB/CUYETIYMKOB (HA CAMOCTOSATEILHOE
H3y4YeHUE)

3.5.5 Ctpykrypa v mpuHIUT (PYHKITMOHUPOBAHMS
HIeCTHAATUPA3PAIHBIX TAHMEPOB/CUETUNKOB

3.5.6 YnpaBneHue TaKTOBBIM CUTHAJIOM

3.5.7 CroposxeBoli Taiimep

3.5.8 Pexumbl paboThI MIECTHAAATUPA3PSAAHBIX CUCTUMKOB (HA
CaMOCTOSITENIbHOE U3YUYEHHE)




Paznen 3

Jlexknus 7

3.6 Moxynu 06paboTKH aHAIOTOBBIX CUTHAJIOB

3.6.1 Ananorosslii koMmnaparop. CTpyKTypHasi cXxema 1 IpUHIUI
paboThI

3.6.2 OcoOeHHOCTH MPOrPaMMHUPOBAHUS aHAJIOTOBOTO
KOMIIapaTropa

3.6.3 Peructpsl, UCIIOJIB3yEMBIE ISl TPOTPAMMUPOBAHUS
MoyJIeii 00pabOTKHM aHAJIOTOBBIX CUTHAJIOB (Ha
CaMOCTOSITENIbHOE U3yUYEHHE)

3.6.4 Ananoro-ungpoBoii mpeodpazosarens. CTpyKTypa u
(GYHKIMOHUPOBAHUE MOYJIS

3.6.5 CoxpaHeHue pe3ynapTara npeoOpa3oBaHus

3.6.6 IloBpITIIEeHUE TOYHOCTH MPEOOPA3OBAHUS

3.6.7 ITapametpsr moayns ALl (Ha caMoCTOSITENFHOE U3YyUEHHUE)

Pa3nen 3

Jlexuus 8

3.7 IlporpammupoBanue no uarepdeiicy Joint Test Action Group
(JTAG)

3.7.1 Ucnonn3oBanue JTAG unrepdeiica amns
IPOTrPaMMHUPOBAHUS KPUCTAIIIA MUKPOKOHTPOJLIEpa

3.7.2 Komanns! JTAG xoHTpoOIIIEpa

3.7.3 OcHoBbl nporpammupoBanust JTAG moayns
MUKPOKOHTpOJLIepa

3.7.4 AnroputMm niporpammupoBanus JTAG momyns (Ha
CaMOCTOSITEIIbHOE N3yUYEHHUE)

4.1 IlporpamMmmupoBaHu€ NaMsATH MUKPOKOHTpoJUIepa. buTel
3aIUTHI TAMSTH U IPOTPAMM

4.2 CamonporpaMMHpOBaHNE MUKPOKOHTPOJIEPOB

4.2.1 OcobeHHOCTH OpraHU3aluy NaMITH MUKPOKOHTpOJIIepa
4.2.2 OyHKIMOHUPOBAHUE 3arpy3yrKa

4.2.3 Yrenne KOHPUTYpUPOBAHHBIX SYEECK U STYCCK 3AIIUTHI (HA
CaMOCTOSITEIIbHOE N3yUYEHHUE)

Pasnen 4

Jlexuus 9

4.3 MUKpOIIPOLIECCOPHBIE CUCTEMBI Ha siipe DMpOpyc

4.3.1 IlpoueccopHoe sapo

4.3.2 Opranuzanus naMsaTu

4.3.3 PesxuMBbl paboTHI

4.3.4 TIporpaMMHBIE€ CPEICTBA OIICHKH MPOU3BOIUTEIHHOCTH (Ha
CaMOCTOSITEIIbHOE N3yUYEHHUE)

4.3. TlpakTtuueckue (CEeMUHAPCKHUE) 3aHATHS
TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh PUBEACHBI B TAOIHIIE 5.




Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTb

DODMEL N3 Hux Ne
Ne TeMbl MpakTUYECKUX P TpynoeMKoCTs, |[IpaKTUYECKOH | pa3aena
b
. MPaKTUYECKUX
/1 3aHSTUN " (dac) MOJTOTOBKH, | AUCIIHII
SaHATHH (dac) JIUHBI
Cemectp 6
1 | Onpenenenue
TEXHUYECKUX
[IpakTHueckoe
MapaMeTpoOB U 2 1 1
3aHATHE
XapaKTEPUCTUK
MHKPOIIPOLIECCOPOB
2 | 3yuyeHue OCHOB s3bIKa
[IpakTrueckoe
MPOrPaMMHUPOBAHUS 2 2 2
3aHATHE
Assembler
3 | U3yueHnue npaBui
HaIUCaHUs
HOIIIPOrpaMM IS Pemenne 2 2 3
porp CUTYAIIMOHHBIX 3a]1a4
(GyHKIIMOHUPOBAHUS
MHUKPOKOHTPOJIIIEPA
4 | Uzyuenue crocoboB
peanu3annuu pexuMoB Pewwemie
CTaTUYECKON U 2 2 3
. CUTYAIIMOHHBIX 3a]1a4
JTUHAMUAYECKON
VHJIUKaIUU
5 | U3yueHue ynpaBieHus
UG POBBIMU Pemenue ) ) 3
3JIEMEHTaMU 4epe3 CUTYAIIMOHHBIX 3324
untepdeiic SPI
6 | M3yuenue
vt 6 Pewmenne ) ) 3
MIPOrpaMMHOTO crocoda CHTYaIHOHHBIX 38184
OpraHU3alMH 3a0EPKKI
7 | U3ydyeHue MexaHu3zma
BKJIFOUCHUSI MOJTYJIEH Pemrenue ) ) 3
00pabOTKH aHAJIOTOBBIX | CUTYAI[MOHHBIX 3a/1a4
CUTHAJIOB
8 | 3yueHne BO3MOKHOCTH
MOJa4y Ha CUCTEMBI TpakTuueckoe
WHIWKAIIUY CUTHAJIOB C SAHSITHC 1 2 3
IUPOTHO-UMITYJILCHOU
MOJYJISIITUEH
9 | U3yuenue MexaHusma K THaecKoe
CaMOIPOTPaAMMHUPOBAHUS 3a€mme 2 2 4
MUKPOKOHTPOJIIIEpA
Bcero 17 17




4.4. JlabopaTopHbIE 3aHATHS

TeMbl 1a00paTOPHBIX 3aHIATHI M KX TPYJOSMKOCTh IPUBECHBI B TaOIHUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HauMeHOBaHHE 1a6opaTopHBIX paGoT TpynoemMKocCTh, | MPAaKTHYECKOU | pa3zaena
/1 (gac) MMOJTOTOBKH, | HUCIIUII
(dac) JIUHBI
Cemectp 6
1 | UccnenoBanue apupMEeTHKO-JIOTHICCKUX
o 2 1 1

ycrpoicTs (AJTY)

2 | 3HaKOMCTBO CO CpPeAO MpOrpaMMHUPOBAHUS ) ) )
CodeVisionAVR u otnanku B AVR Studio

3 | IlopTel BBOA/BBIBOIa MUKPOKOHTpOJIIEpA

2 2 3

ATmegal28

4 | Taitmepsl TO u T2 B pexume nojacuera ) ) 3
BPEMEHHBIX HHTEPBAJIOB

5 | 16-pa3psansiii Taiimep T1. Pexxum noacuera ) ) 3
BPEMEHHBIX HHTEPBAJIOB

6 | 16-paspsansiii Taiimep T1. Pexxum mmpoTHO- ) ) 3
HMMITYJIbCHOM MOJYJISILIA

7 | Ananoro-mudpoBoii mpeodpazoBaTeb ) 5 3
MUKPOKOHTpOJUIEpa

8 | BHeninue npepeiBaHus 2 2 3

9 | Ucnonp3oBanue BctpoeHHoro AT
MHUKPOKOHTpoJuIepa. JJunaMmuueckas 1 2 4
MHMKAIUS HA CEMUCEIMEHTOM MHAUKATOpe

Bcero 17 17

4.5. KypcoBoe npoeKkTHpoBaHKe/ BEITIOTHEHHE KYPCOBOM pabOThHI

VY4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosiTenpHast paboTa 00yJaronuxcs
Bunsl camocTosTensHON paboTHI M €€ TPYI0OEMKOCTh NPUBEIEHBI B Tabnuie 7.

Tabnuna 7 — Bunbl caMocTosTeIbHON PabOTHI M €€ TPYAO0EMKOCTh

. Bceero, | Cemectp 6,
Bun camocrositensHOl paboTh
qac qac
1 2 3

W3ydenue TeopeTuyeckoro mMarepuasia

10 10
nucturiuael (TO)
KypcoBoe npoextupoanue (KII, KP) 0 0
PacuerHo-rpaduueckue 3ananus (PI'3) 0 0
Brimonaenue pedepara (P) 0 0
[TonroToBka K TeKyueMy KOHTPOJIIO 10 10
ycneBaemoctH (TKY)
Homamuee 3ananue (/13) 0 0
KonTtponbabie paboTsl 3a0uHnukoB (KP3) 0 0
ITogroroBka kK IpOMEKYyTOYHON 10 10
arrectaruu (I1A)

Bcero: 30 30




5. TlepeyeHnb y4eOHO-METOAMUECKOTO OOECTICUEHUS
JUISL CAMOCTOSITEIILHOM paOOThl 00YYAIOMTUXCS TI0 TUCIUILTAHE (MOJIYITIO)
Y4eOHO-MeTOINYEeCKHE MaTepHallbl JUIsl CAMOCTOSTEILHONH PabOThl O0YYarOIUXCsl yKa3aHbl B
. 7-11.

6. [lepedyeHb MEYaTHBIX M DJIEKTPOHHBIX YU€OHBIX M3TaHUI
[lepedyeHb neUaTHBIX U 3JEKTPOHHBIX Y4eOHBIX M3IaHUH MpHUBEIEeH B TaOIuIIe 8.
Ta6mmia 8— [lepeuenb meyaTHBIX W AIEKTPOHHBIX YUCOHBIX U3aHUN

Komuectso
9K3EMILUIPOB B
bubnuorpaduyeckas ccpuika oubnmioTexe
(KpoMme AIIEKTPOHHBIX

AK3EMILISIPOB)

HIudp/
URL anpec

bakmeesa, 10.B.
MuKponpoIeccopsl: yCTPOUCTBO H
nporpamMmmupoBanue. [IpuHIumel
MOCTPOEHUS : yaeOHoe mocooue /
IO. B. bakmeena, H. B.

IToBapenkun, A. K. Epmakos; C.-
Ob I'VAIIL

JUTSl aBTOPU30BAaHHBIX
II0JIL30BaTeNen

[TeTep6. roc. yH-T a3pOKOCM. DJEKTPOHHBIN
nprOOPOCTPOCHHUSI. - DIEKTPOH. JOKYMEHT
TEKCTOBBIE JaH. - CaHKT-
[etepOypr : U3n-so I'YAII, 2022.
- 144 c. - Cucrem. TpeboBaHus:
ACROBAT READER 5.X. - ISBN
978-5-8088-1691-6 : b. 1. - Tekcr
: DJIEKTPOHHBIM.

URL: benos, A. B. MUKpOKOHTpOJLIEPHI
https://e.lanbook.com/book/90223 | AVR: ot a30B nporpaMMupoBaHus

(mata obpamenus: 17.02.2025) 710 CO3/IaHMs TIPAKTHYECKHIX

YCTPOMCTB : camoyuuTens / A. B.
beno. — Cankrt-IleTepOypr :
Hayka u Texnuka, 2016. — 544 c.
— ISBN 978-5-94387-854-1. —
Tekcr : anexTpoHHbi // JlaHs :
3JICKTPOHHO-OMOIMOTEYHAS
cucremMa. — URL:
https://e.lanbook.com/book/90223
(mata obpamenwus: 17.02.2025). —
Pexxum nocryma: s aBTOpUs.
MI0JIb30BaTENEM.

URL: ConpkuH, M. A.
https://e.lanbook.com/book/l07725 MI/IKpOHpOHeCCOpHI)Ie CUCTEMBIL.

(mata obpamenwus: 17.02.2025). CpesicTBa pa3paboTki

MPOrPaMMHOTO OOeCTIeUeHUS st
MHUKpPOKOHTPOJIJIEPOB CEMEMCTBA




AVR : yueGHOE ocobue / M. A.
ConbkuH, A. A. lllamun, —
Tomck : TITY, 2016. — 90 ¢c. —
ISBN 978-5-4387-0676-2. —
Tekcr : anexTpoHHbIi // JlaHs :
3JICKTPOHHO-OMOIMOTEYHAS
cucrema. — URL:
https://e.lanbook.com/book/107725
(mata obpamenwus: 17.02.2025). —
Pexxum nocryma: s aBTopus.

M10JIb30BaTeICH.
URL: EBctudees, A. B.
https://e.lanbook.com/book/61006 | Muxpoxoutpomiepst AVR

(mara obpamenus: 17.02.2025).

cemeiictB Tiny u Mega ¢hupmbl
ATMEL : yue6Hoe mocobue / A.
B. EBctudeen. — 5-e uzg. —
Mocksa : JIMK IlIpecc, 2010. —
558 ¢. — ISBN 978-5-94120-220-
1. — Texcrt : anekTpoHHsli // Jlanb
: DIIEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL:
https://e.lanbook.com/book/61006
(mara obpamenus: 17.02.2025). —
Pexxum goctyna: s aBTOpu3.
MOJIb30BaTENEN.

URL:
https://e.lanbook.com/book/40961
(mara obpamenus: 17.02.2025).

bapanos, B. H. [IpumeHenue
MUKpOKOHTpoJuiepoB AVR:
CXEMBI, aITOPUTMBI, IPOTPAMMEI :
yaebHnoe nocobue / B. H. bapanos.
— 3-e u3n., nepepadb. — Mockaa :
,2010. — 288 c. — ISBN 978-5-
94120-121-1. — Texkcr :
AIIEKTPOHHBIH // JIaHs :
AIIEKTPOHHO-OUOTHOTEHAS
cucremMa. — URL:
https://e.lanbook.com/book/40961
(mara obpamenus: 17.02.2025). —
Pexxum goctyna: s aBTOpus.

MOJIb30BaTENEH.
URL: Xapros, B. 4.
https://e.lanbook.com/book/106326 | Muxpoxoutpomzepst AVR.

(mata obpamenwus: 17.02.2025).

[IpakTvKyMm i1 HAYUHAOILIHKX :
yuebHoe nocobue / B. 5. Xapros.
— 2-e u3/., ucup. u J0M. —
Mockgsa : MI'TY um. baymana,




2012. — 280 c. — ISBN 978-5-
7038-3565-4. — Tekcr :
AIIEKTPOHHBIH // JIaHs :
AIIEKTPOHHO-OUOTHOTEYHAS
cucrema. — URL:
https://e.lanbook.com/book/106326
(mara obpamenus: 17.02.2025). —
Pexxum goctyna: majis aBTOpu3.

IOJIL30BaTEJIEN.

7. IlepedyeHb AIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «THTepHeT»
[lepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB uH(pOpPMaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON cetn «MHTepHeT», HEOOXOOUMBIX JUII OCBOCHHUS TUCLUIUIMHBI
npuBeJieH B Tabymiie 9.

Tabmuma 9 — IlepedyeHb 3NEKTPOHHBIX O0pPA30BATEIBHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceT «HTepHeT»
URL anpec HaumenoBanue

8. Ilepeuerr MHGOPMAIIMOHHBIX TEXHOJIOTHUH
8.1. [lepeuenp mpOrpaMMHOro OOECIEUYEHHS, HCIOIb3YyeMOr0 MpPU OCYIIECTBICHUH
00pa3oBaTENBHOTO MpOoIiecca M0 AUCIUIIIHHE.
[lepedeHp UCTIONIB3yEeMOT0 IPOTPAMMHOT0 obecrieueHus npeacTasieH B Tadmure 10.

Ta6mmma 10— [Mepeyersr mporpaMmMHOTO 0OeCIieueHUs

Ne i/t HaunmenoBauue

He npenycmorpeno

8.2. Ilepeuenp MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBIX npu
OCYIIECTBIICHUN 00pa30BaTEILHOTO MPOIIecca MO AUCIUILUINHE

[lepeyeHp HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTaBICH B
tabmuue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKas 0a3a
CoctaB MaTepuaTbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [UII  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPECTaBlIeH B Tabmuiel?2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHUUECKOM 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/1 MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOUMOCTH )

MynbsTUMeauiiHas JIEKUMOHHAS ay TUTOPHUS

2 | CrnenuanusupoBaHHas taboparopust «Jlabopartopus udposoit 2208
00pabOTKH CUTHAIIOB)




10. OueHounble cpeAcTBa ISl MPOBEICHUS TPOMEKYTOUHON aTTECTAllUKI
10.1. CocTtaB OLIEHOYHBIX CPEICTBIUI IPOBEIEHUS MPOMEXKYTOUYHOW aTTecTaluu
00ydJaronuxcs mo IMCUUTLIMHE TTpUBe/IeH B Taommie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEICHHSI IPOMEKYTOUHOM aTTeCTaIllH

Bua npomeXyTo4HON aTTeCTaluu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BONpoOCOB K AK3aMEHY;
TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHA C(POPMHUPOBAHHOCTH (OCBOCHU)
KOMITETCHIIMK OOYJaronuMUC TPUMEHSETCS S-OauibHas IIKajga OIeHKH CHOPMHPOBAHHOCTH
KOMIIETEHIIN, KOTopasi mpuBeJeHa B Tabnuie 14. B TeueHne cemMecTpa MOXKET UCIOIB30BATHCS
100-6amnpHas  mIKaJia  MOJYJbHO-PEUTHMHTOBOM  CHCTEMBl  YHHBEPCHUTETa,  IpaBHUIIa
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJHHBIM HOPMAaTHBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI cpOPMHUPOBAHHOCTH KOMIETEHIUH

OreHKa KOMITETEHITUH

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

— oOyuaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CIIEI0BATEIbHO U IPAMOTHO €0 M3J1araer;

— ONUPAsACh HAa 3HAHUS OCHOBHOM W JIONOJHUTENBHOH JHUTEPaTypBhl,
TECHO IPUBSI3bIBAET YCBOECHHBIE HAYYHbIE MTOJIOKEHMSI C TPAKTUUECKON
JESATENIbHOCTBIO HAlPaBIICHUS;

— yMeJl0 00OCHOBBIBAET U ApPTyMEHTUPYET BbIIBUTAaEMbIE UM UJIEH;

— JIENAaeT BBIBOALI U 00OOIIEHUS;

— cBOOOIHO BJIAICET CUCTEMOH CIIEUAIM3UPOBAHHBIX MOHSITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0y4arouuiicss TBEpPI0 YCBOWJI MPOrpaMMHBIM MaTepuall, TPaMOTHO
M, MO CYHECTBY, M3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JIUTEPaTypHhl;

— HE JIOIIYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBA3BIBAECT YCBOCHHBIC 3HAHUS C NPAKTHYECKOM JIESATENBHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET HAYYHBIE TTOJIOKECHHUS;

— JIeJIaeT BBIBOJIBI U 000O0IIECHMS;

— BJIAJICET CUCTEMOM CIIELUATU3UPOBAHHBIX OHSATUM.

(XOPOLIO»
(Ga4YTCHO»

— o0y4Jaronuiicss yCBOMJI TOJIBKO OCHOBHOHM TMPOTPaMMHBIA MaTepHa,
10 CYIIECTBY, M3JaraeT ero, ONHpasch Ha 3HAHHUS TOJIBKO OCHOBHOM
JUTEPATYPHI;

— JIOITyCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— HCTBITHIBACT 3aTPYIHEHHS B TPAKTHYECKOM NPUMEHCHHWH 3HAaHHWH
HaIpaBJICHNUS;

— cnabo0 apryMeHTUpPYET Hay4YHbIE MTOJIOKEHHS,;

— 3aTpyaHseTcs B OPMYIMPOBAHUHU BBIBOJIOB M 0000IICHNUH;

— YaCTHUYHO BJIICET CUCTEMOH CIIeIMAIN3UPOBAHHBIX OHATHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacCTH TMPOTPaMMHOTO
MaTepuaa;

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

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM NMPUMEHEHUH 3HAHMUIA;

— HE MOXET apryMEHTUPOBAaTh HayUHBIE ITOJI0KEHMS;

— He (OpMYIHPYET BHIBOJOB M 0000IICHUH.

«HEYIOBJIETBOPUTEIILHO
«HE 3a4TEHO»

10.3. TunoBble KOHTPOJIbHBIE 33JAHUS UM UHBIE MATEPHAJIBI.
Bomnpocs! (3agaun) Ui sK3aMeHa MpeacTaBiIeHb! B Tadbnure 15.




Tabmuma 15 — Boripocs! (3amaun) 11 9K3aMeHa

Kon
Ne i/ [lepeuens BonmpocoB (3a1au) i SK3aMeHa HHMKaTOpa

1 OO6mme cBegeHust 0 MUKporporieccopax. OCHOBHBIC TTOHSTHSI I1K-3.3.1

2 OOume cBenenust 0 MUKpokoHTposuiepax. OcHoBHele onsitus | [1K-3.3.1

3 [Tpuntmn paboThl MOPTOB BBOIAa-BHIBOA MK-3.3.1
MHUKPOKOHTPOJIIIEPOB

4 [TonsaTue ananoro-uudpoBoro npeodpazoBaHus I1K-3.3.1

5 OO61Ire BOMPOCHI aapecaruu [1IK-3.3.1

6 ITporecc pa3paboTKH MporpamMm Uit MUKPOKOHTPOJUIEPOB I1K-3.3.1

7 O600mEHHAs CTPYKTYpa MUKPOITPOIIECCOPHOM CHCTEMBI IT1K-3.3.1

8 Taitmepsl I1K-3.3.1

9 TakTUpoOBaHWE M CUHXPOHU3ALMS MUKPOIIPOILIECCOPOB I1K-3.3.1

10 PerucrpoBas namsiTb MUKpOIIPOLIECCOPOB I1K-3.3.1

11 [lepudepuiinpie ycTpoiicTa I1K-3.3.1

12 3aroMHHAIOIIHNE YCTPONCTBA MUKPOIIPOIIeccopa I1K-3.3.1

13 KoMaHnap! MUKPOKOHTPOJJIEPOB I1K-3.3.1

14 Crioco0bI afpecanii B MUKPOKOHTPOJIIIEpax I1K-3.3.1

15 IIpepbiBaHMsl B MUKPOKOHTPOJLIEPE I1K-3.3.1

16 [TopTsl BBOJIa/BBIBOIA MUKPOKOHTPOJIIIEPA I1K-3.3.1

17 Apudmernueckue onepatopsl B C ITK-1.3.1

18 Omneparops! ycioBus if/else B C IK-1.3.1

19 Omnepatop ycnoBus switch B C ITK-1.3.1

20 Jlornueckue onepanuu B C IK-1.3.1

21 ke B C IIK-1.3.1

2 YcTpoiicTBO 1 paboTa MOPTOB BBO1A/BBIBOIA IK-1.3.1
MUKPOKOHTpOJUIEpa

23 Haznauenue cucteMsl peprIBaHui U1st 0OOMEHa TaHHBIMH B IK-1.3.1
MH(OPMALIMOHHBIX CETAX

24 AnpTepHaTHBHBIE YHKIIUH TOPTOB BBOIA/BBIBOIA ITK-1.3.1

75 OcobenHocTy MporpaMMUpoBaHus MOpToB BBoxa/BeiBoAa mpu | I1K-1.V.1
oOMeHe nH(popManuen

2% WuTtepdeiicnl, ncnoabp3zyeMble s cBsi3 MUKporporeccopoB ¢ | [IK-1.V.1
BHEUTHUMH YCTPOICTBAaMU

27 Nutepoeiic 12C. OcHOBHBIE XapaKTEPUCTUKH. MK-1.V 1
OyHKIIMOHAIbHAS CXEMa.

28 Wutepodeiic SPI. OcHOBHBIE XapaKTEPUCTHKH. MK-1.V 1
OyHKIIMOHAIbHAS CXEMa.

29 Wutepdeiic RS-485. OcHOBHBIE XapaKTEPUCTUKH. MK-1.V 1
OyHKIIMOHAIbHAS CXEMa.

30 Nutepdeiic RS-232. OcHOBHBIE XapaKTEPUCTUKH. MK-1.V 1
QyHKIMOHAJIbHAS CXEMA.

31 HNutepdeiic UART. OcHOBHBIE XapaKTEPUCTUKH. MK-1.V 1
QDyHKIIMOHAJIbHAS CXEMA.

32 Mexanusma 00paboTKH pephIBAaHUI IK-1.VY.1

33 [Tapamerpsl mogynss ALTT IK-1.¥.1

34 CtpykTypa 1 IpUHIUI QYHKIIMOHUPOBAHUS 8 Pa3PsIAHBIX IK-1.V.1
TaliMepOB/CYETUYMKOB

35 VYrpapieHue TaAKTOBBIM CUTHAJIOM IK-1.V.1

36 AmHanorosslii komnaparop. CTpykTypHas cxema U IPUHLIMII IIK-1.V.1

paboThI




37 Amnanoro-1udpoBoit npeodpazoparenb. CTpyKTypa u IK-1.V¥.1
(YHKITMOHUPOBAHHUE MOIYJISI
Bomnpocs! (3agaun) uis 3adera / nud¢. 3auera npencrabieHsl B Taduuie 16.
Ta6mmia 16 — Boripocs! (3amaun) mist 3auera / audd. 3adera
Kog
Ne n/m [lepeuens BompocoB (3ama4) amus 3adera / Audd. 3auera
P P (sana) 1 e WHJMKaTOpa

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeyeHp TeM Ui KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOM pabOTHI

MpeICTaBJICHBI B Tabmwmie 17.

Tabmuna 17 — IlepeueHb TeM 7151 KypCOBOTO MPOSKTUPOBAHMS/BBITIOTHEHHUS] KYPCOBOM pabOTHI

Ne n/m .
KypCOBOI pabOThI

[TpumepHBIii TepeueHb TeM ISl KypPCOBOT'O MTPOEKTUPOBAHMSI/BBITIOTHEHUS

Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

BOHpOCBI oJid IPOBCIACHUA HpOMC)KyTO‘IHOfI arrectaliun B BHUAC TCCTUPOBAHHUA

MpeICTaBICHBI B TabmwmIe 18.

Tabmuia 18 — [IpumepHsIii mepedeHs BOIPOCOB ISl TECTOB

. Kog
No /it [IpumMepHBIil mepedeHb BOMPOCOB JJIsl TECTOB
MHANMKATOpa
1 Mucrpykuus: [Ipountaiite TeKCT, BHIOEPUTE NPABUIBHBIN OTBET U IK-1

3aMUIIATE apTYMEHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETA.
Bonpoc: YeM MUKPOKOHTPOJUIEP OTIIMYAETCS OT MUKpOIIpoLeccopa’?
1. HanpsoxeHuem nuTaHus
2. Hanuumem monyneit nepudepun
3. TakToBO# 4acTOTON
4. Hanuuuem 1eHTpaJIbHOTO Mpolieccopa
IIpaBuabHbIi oTBeT: 2. Hannmuuem moynei nepudepun
O0ocHoOBaHMe: MUKPOKOHTPOJIIEP cOYeTaeT B cebe
MHUKPOIIPOIIECCOPHOE SIIPO M MepuepruifHbIe yCTPONCTBA

2 Mucrpykuus: [Ipounraiite TekcT, BEIOEpUTE MPaBUIbHBIC BAPUAHTHI
OTBETA U 3aIIUIINTE apryMEHThI, 000CHOBBIBAIOINE BBIOOP OTBETOB.
Bonpoc: Boibepute, mpuunHbl BKIIOYEHUS B COCTaB MUKPOKOHTPOJLIEpa
Pa3HOO0Opa3HBIX epUGEPUITHBIX MOTYIICH

1. Pacmmputh 061acTh NpUMEHEHUSI MUKPOKOHTpOJLIEpa

2. Pasrpy3uth HEHTpaIbHbIN MPOLECCOP

3. Haszare noTpebHUTENI0 HEHYXHBIN (PYHKIIMOHAT

4. Jlnd 3amoHEHUs MyCTOro MECTa B KOpIyce
IIpaBuibHbIe 0TBeTHI: 1. PacumpuTh 061acTh NpUMEHEHUS
MHKPOKOHTpOJIIEPA, 2. Pa3rpy3uTh HEHTPaIbHbBINA MPOLIECCOP.
OoocHoBanme: [lepudepuiinpie MOTYIH PEIIAIOT CTICUATN3UPOBAHHBIC
3aJ1a4H.

3 HNucrpyknus: [IpounTaiite TEKCT U ycTaHOBUTE COOTBETCTBUE. K
Ka)KJIOM TIO3UIINHU, JAaHHOU B JIEBOM CTOJIOIE, TOI0EpUTE
COOTBETCTBYIOIIYIO TIO3HIINIO B IIPABOM CTOJIOIIE.
Bomnpoc: YcTtaHOBUTE COOTBETCTBUE MEXKIY KOMIIOHEHTAMHU
MUKPOKOHTpOJIIepa U UX (YHKIUSIMHU.

1. ApudMeTHKo-IOTHIEeCKOe YCTPOHUCTBO

2. Amnanoro-uudpoBoii npeodbpazoBareib

3. Taiimep




4. TIlpoueccop
a. [To3BomsieT 3aqaTh BpeMEHHbIE MHTEPBAJIBI M YaCTOTY COOBITHIA
b. BrimmonHenne KoMaHa
c. O6pabaTpiBaeT aHAJIOTOBbIE CUTHAJIBI OT BHEIITHUX YCTPOUCTB
d. BeimonaseT apudMeTHIecKre U JOTHISCKUE OTIEPAITHI
CooTtBeTcTBHE:!
1-d
2-c.
3-a.
4-Db.

HNucrpyknus: [IpounTtaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIHHOCTD.
3anummTe COOTBETCTBYIOIIYIO MOCIIEIOBATEILHOCT OYKB ClieBa
HaIpaso.

Bonpoc: Pacrionoxure 3Tarnbl BBITOJIHEHUS TPOTPAMMBI
MUKpPOKOHTPOJIIEPOM B MPaBUIIBHOMN MOCIIEI0BATEIbHOCTH.

a. JlekogupoBaHUE KOMAH/IbI

b. BrinonHenne komaH bl

c. UreHre KOMaH/Ibl U3 TaMSITH

d. Bribopka omnepanaoB

€. 3anuch pe3ynbrara

IIpaBubHAasi MOCJEI0BATEIBHOCTD: C, a, d, b, €

HMucrpyknus: IIpounTtaiiTe TEKCT U 3alIAIINTE Pa3BEPHYTHIN
000CHOBaHHBII OTBET.

Bonpoc: O6bscHuTe MpUHIUTI paboTHl aHATOTrO-IIM(PPOBOTO
npeoOpazosarens (ALIT) B MuUkpokoHTpoIiepe.

OrtBet: Ananoro-uudposoii npeodbpazosarens (AL —3to
YCTPOMCTBO, MpeHa3HAYCHHOE 171l TPe0Opa30BaHusl HEMPEPHIBHOTO
(aHamoroBoro) curHaia B TUCKpeTHBIN (iudpoBoii) koa. B
MHUKpOKOHTposuiepax ALIIT mo3BoJisieT CYMTHIBATH TAaHHBIE C TATYUKOB,
paloTaroLMX C aHATOTOBBIMU BeTMYMHAMH (HAIpuMep, TeMIepaTypa,
HaIpsDKEHUE, TaBJICHHE).

HNucrpykuus: [IpounTaiite TEKCT, BRIOEPUTE IPABUIIBHBIN OTBET U
3aIUIINTE APTYMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETA.
Bomnpoc: Kakoit mapamerp ALIT onpenensieT KOIM4eCcTBO YpOBHEM
JUCKPETHU3allMM aHAJI0Or0BOIO CUTHaza?

1 YacroTa auckpeTusanuu

2 PazpsaHocThb

3 JInama3oH BXOJHOT'O HANPSHKEHUS

4  Bpewms npeobpazoBaHUs

IIpaBuiabHbIil 0oTBET: 2. Pa3zpsagHocThb
O06ocHoBanme: Pazpsanocts ALIII onpenensier, Ha CKOJIBKO
JTUCKPETHBIX YPOBHEH MOXKHO pa30UTh aHAJIOTOBBIN CUTHAJ MPH €ro
npeoOpa3oBaHuu B IU(POBYIO popmy.

HNucrpykuus: [IpounTaiite TeKCT, BEIOEpUTE MTPABUILHBIC BAPHAHTHI
OTBETa U 3aIUIINTE aPTyYMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB.
Bonpoc Kakue n1Ba mapamerpa xapakTepusyrloT paboTy Taiimepa B
MUKPOKOHTpoOJLIepe?

1 TakToBas yacTOTa MUKPOKOHTpOJIIIEPA

2 PazpsanocThb Talimepa

3 Hanpsokenue nuTaHus MUKPOKOHTPOJUIEpA

4 Tlpeagnenurenn

I1K-3




IIpaBuiabHbIe 0TBeTHI: 2. PaspsaHocTs TaliMepa, 4. [Ipeaaenurens
O0ocHoBaHme: PazpsaaHOCTh TaliMepa OIpenesieT MAaKCUMaJIbHOE
3Ha4eHHue, 10 KOTOPOro OH MOXKET CUUTATh, IPEXKJIe ueM cOpocUTCs B
HoJb (epenonHuTes). [Ipenaenurens — 3T0 KOAPPHUIUEHT, KOTOPHII
YMEHBIIAET YaCTOTY TAKTOBBIX MMITYJIBCOB IIEPE] IIO1a4eH X HA
taiiMep. OH N03BOJIET 3aMEAJIUTH OTCUET TaliMEPA U PACUIUPUTH
JUana3oH U3MEPSEMBIX HHTEPBAJIOB.

3 HNucrpyknus: [IpounTaiite TekcT u yctaHoBUTE cooTBEeTCTBUE. K
Ka)KJIOM TIO3UIIMHU, JAaHHOU B JIEBOM CTOJIOIE, TOI0EpUTE
COOTBETCTBYIOLIYIO MO3HIIMIO B IPAaBOM CTOJIOLE.
Bonpoc: YcTanoBute COOTBETCTBHE MEXAY KOMIOHEHTaMHU MOJTYJIS
UART MHKpOKOHTpoOJIIepa U UX (QYHKIHSIMHU.
[Tepenaromuii peructp (TX Buffer)
[Tpuemusiit peructp (RX Buffer)
I'eneparop TakToBoi yactoThl (Baud Rate Generator)
@nar npepsiBanus nepegauu (TX Complete)
Kontponbnslii peructp (Status Register)
Omnpenensier CKOPOCTh Mepeadn JaHHbBIX
Bydep mst xpaneHust OTIpaBiIsieMbIX TaHHBIX TEpe]]
nepenavyen
c. Omnpenenser, Oblla 1M Nepeiada JaHHBIX 3aBepIleHa
d. XpaHuT NpUHATHIE JaHHbIE MTepe]] 00paboTKON
e. Copmepxur uiaru ommOOK U COCTOSHHS Tepeadn
CoorBercTBHe: | -b.2-d.3-a.4-c.5-e.

TP L LW~

4 HNucrpyknus: [IpounTtaiiTe TEKCT U yCTAHOBUTE MOCIIEIOBATEIHHOCTD.
3anuImTe COOTBETCTBYIONUIYIO TIOCIIEIOBATEIILHOCTE OYKB ClieBa
HaIpaso.
Bonpoc: Pacnionoxute atansl nepenauu JaHHbx no SPI B npaBuibHOM
IIOCJIEJ0BATEIBLHOCTH.
a. Ilepenava maHHBIX OT MacTepa K IOAYUHEHHOMY YCTPOUCTBY
b. T'enepanus takToBoro curnaina (SCK)
c. BpIOop nmounHeHHoro yctpoiictsa (ycranoBka CS B HU3KHIA
YPOBEHB)
d. UreHue naHHBIX MOTYMHEHHBIM YCTPOWCTBOM U 3aIIUCh
OTBETHBIX JaHHBIX
€. 3aBepuieHHe nepenadn (ycraHoBka CS B BBICOKUI YPOBEHD)
IIpaBuibHAasI MOCJIEI0BATEJIbHOCTD: C, b, a, d, €.

5 HMucrpykuus: [Ipounraiite BOIIPOC U TalTe€ pa3BEPHYTHIM OTBET.
Bonpoc: O0bscHUTE pa3inyus MeXy CAHXPOHHBIMH U aCUHXPOHHBIMU
uHTepdeiicaMu nepeaun JaHHBIX.

OTtBer: CUHXpOHHAS NIepeaada — JaHHbIE EPEIAIOTCS BMECTE C
TaKTOBBIM curHaJIOM (clock), KOTOpbIii CHHXpOHU3HPYET PaboTy
nepeaaTyrka ¥ IpueMHHKa.

AcuHXpOHHas repegaya — JaHHbIe TepeIatoTcst 0e3 MOCTOSIHHOTO
TaKTOBOI'O CUTHaJla, IPUEMHUK U NEepPEeJaTUUK UCTIONIb3YIOT
CrelMabHbIe OUTHI (CTapT/CTOI) AJIs1 CHHXPOHU3AIUH.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCUMUIUIMHE OOYYAIOMIMXCS 3a04HOM (hOpMBI
00ydJeHus1, TIpeICTaBIICHBI B Tabymie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno




10.4. Metomnueckue MaTepHabl, ONpEeACIISIONINe MPOLETYPHI OIICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanmbl (HOpPMUPOBAHHMS KOMIIETCHLUH, COAEpKaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpyOmMX TMOPSIOK W MPOUERYypYy
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalluu 00ydaroImuxcs
['VAIL

11. Mertonuueckue ykazaHus sl 00yJarOIIMXCs 0 OCBOCHHIO JUCITUTITMHBI

11.1. MeTtonuueckne yKazaHUs I OOYYArOIIMXCS 10 OCBOCHHMIO JIGKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U SICHOE HM3JIOKEeHHE yueOHOoro marepuaia. HasHadueHune COBpEMEHHOM JEKIUH B
paMKax JUCUUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALHMIO MO TEME, & B OCBOCHHUU
byHaaMeHTaNbHBIX TPOOJIEeM JUCHUIUIMHBL, METOJO0B HAyYHOrO IMO3HAHMSA, HOBEUIIHMX
JOCTH)KEHUI Hay4yHOM MbIciu. B yueOHOM mporecce JEKIUs BBINOJHAET METOAO0JIO0IHYECKYIO,
OpPraHU3allMOHHYI0 U MHPOPMALMOHHYIO (GYHKUMHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOH 00JIacTH 3HaHus, €€ MpoOJeMbl, JaeT LEIbHOE MPEACTaBIEHHE O IUCLMILIMHE,
MIOKA3bIBAET B3aUMOCBSI3b C IPYTUMU IUCLHUIUIMHAMH.

[InaHupyemMble pe3yabTaThl IPU OCBOCHUH 00yYarOIUMUCS JEKIIMOHHOIO MaTepuaia:

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEEIIIEeTCS LEJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOH TEME;

— TIOJIy4EHHE OIbITa TBOPUECKOM padOThI COBMECTHO € MPENOJaBaATEIEM;

— pa3BuTHE TOPOPECCHOHATBHO-IENOBBIX  KAayecTB, JIIOOBM K  TpPEAMETYy H
CaMOCTOSITEILHOTO TBOPYECKOI'O MBILLITIEHHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOIUMOTO TSI CAMOCTOSITEIIBHOW PaOOTHI;

— TIOJy4YeHHE 3HAaHUU O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHHKHM U O
IIPOTHO3€ UX Pa3BUTH Ha OJMKalIIne rojbl;

— HayyuTbCSd METOJMYECKH oOpadaTbiBaTh MaTepuan (BBIACIATH TJABHBIC MBICTH H
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSTH HUX B  PA3IMUYHBIX
bopMyITHUPOBKax);

— TOJIyueHHE TOYHOTO TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHSATHA.

JIeKUMOHHBIA ~Marepuall MOXKET COINPOBOXKIATHCSA  JIEMOHCTpaUMed ClIaugoB U
UCIOJIb30BaHUEM DA3JaTOYHOIO MaTepuaja IpU IPOBEIEHUH KOPOTKMX JTUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENBbHBIX TEMATHK MO JUCLIUIUINHE.

CrpyKTypa NpenoCcTaBieHHs JEKIMOHHOIO MaTepraa:

- BbIOOp OCHOBHBIX MpoOJeM U TpaHcopmaiuss uUX B MNPOOJIEMHBIE CUTYaIllMd B
COOTBETCTBHUH C aKTyaJIbHBIM YPOBHEM JOCTHKEHUS HAYKH U TCXHUKH;

- paccMOTpeHHE IPOOJIEMHBIX CUTYallUi;

- IOABEICHNUE UTOTOB PACCMOTPEHMS KaXKIOTO U3 BOIIPOCOB JIEKIUH;

- BBIBO/IBI 110 JIEKIIUHU

- 3aJlaHKE HA CaMOCTOSITEIbHYIO paboTy.

11.2. MeTtonuueckne ykazaHusi sl OOydYalOIMXCS IO TMPOXOKICHHUIO MPAKTHYCCKUX
3aHATHI

[TpakTrueckoe 3aHITHE SBISCTCS OJHOM W3 OCHOBHBIX ()OPM OpraHU3aIuu Y4eOHOTO
mpoliecca, 3aKII0YaroNIasics B BEIOTHEHUH 00y4JaIOUTUMUCS TI0JI PYKOBOACTBOM MPEIOIaBATENS
KOMILIEKCa YYEOHBIX 3aJlaHWi C 1EJbI0 YCBOCHUS HAYYHO-TEOPETHYECKHX OCHOB Y4eOHOMH
JTUCITUTLIMHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OIBITA TBOPUECKOH IE€ATETHHOCTH.

[{enpr0 MPaKTHUECKOTO 3aHATHUS AJII 00YJArOIIErocs SBISCTCS MPUBUTHE 00YJAIOITAMCS
YMEHHH U HaBBIKOB MTPAKTUYECKOU JIEATENBHOCTH 110 U3YyYaEMOW JUCLIUIIINHE.

[Tnanupyembie pe3yIbTaThl TP OCBOCHUH 00YUYAIOIIMMCS TPAKTUICCKUX 3aHITHIA:



— 3aKperuieHue, yriayOJeHHWe, pacllMpeHre W JAeTalu3alis 3HAHUW TMPU PEIICHUU
KOHKPETHBIX 3371a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITETLHOCTA  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIQJICHME HOBBIMM METOJaMH M METOAMKAMU HU3YYEHHUsS KOHKPETHOH y4yeOHOI
JUCLUTIINHBI;

— BBIPAOOTKA CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TIOMYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJ]aHUI;

— ofecrieyeHue palMOHAILHOTO COYETAaHUs KOJUJICKTUBHOM M MHAMBHUAYaJTbHON (Qopm
00yJeHwUsI.

TpeOoBaHNs K IPOBEICHUIO IPAKTUYECCKHUX 3aHATHMI

- BBIOOp 3aja4 IJIsl TPAKTHYECKOTO 3aHSTHUS B COOTBETCTBHH C aKTYaJIbHBIM YPOBHEM
JIOCTUKEHHS] HAYKH U TEXHUKH;

- pacCMOTPEHUE IIPUMEPOB PEILICHMUI;

- IOJIBEJICHUE UTOTOB PACCMOTPEHHUS KaKIOTO U3 BOIIPOCOB;

- KOHTPOJIb CAMOCTOSTEIHLHOU PabOThI CTYJCHTOB;

- HaTnuue He0OXOMMBIX CPEJICTB HATJISAHOCTA U TEXHUYECKUX CPEJICTB.

11.3. Meronuveckue ykasaHus Ui OOy4aroIIMXCsl IO BBIIOJIHEHUIO J1a00OPaTOPHBIX
pabor

B xopme BeImomHEHMS J1a0OpAaTOPHBIX pabOT OO0yYaromUiics JOJDKEH YIriaIyOuTh |
3aKpEeNUTh 3HAHMA, MPAKTUUECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOAMKON M TEXHHKOU
HKCIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHON XapakTepUCTUKOH oOyuaromerocs.
Beinosnnenune n1abopaTopHbeIX pabOT COCTOUT M3 SKCHEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN YaCTEeH U KOHTPOJIBHBIX MEPOIIPUATUH.

Brimonaenne nabopaTopHBIX paboOT 00y4aromuMcs SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] TUCLMIUIMHBL, OIpenessseMold y4eOHbIM IUTAaHOM, M OTHOCHTCS K CpEeACTBaM,
o0ecreynBaroIUM peIIeHUE CIeTYIOIIX OCHOBHBIX 33Ja4 00y4aromerocs:

— TIpHOOpeTeHHWE HAaBBIKOB HCCIEIOBaHMUSA IIPOLIECCOB, SIBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIUILTUHBI;

— 3aKpeIUIeHHe, pa3BUTHE U JeTalu3als TEOPEeTHMYECKUX 3HAHWM, MOJIY4YEHHBIX Ha
JEKIMX;

— TOJIyueHHE HOBOM MH(OpMAINH [0 N3Y4aeMOH TUCIUILIIHE;

— TmpuoOpeTeHne  HaBBIKOB  CAMOCTOSTEIBHOM  paboTel ¢ Ja0OpaTOPHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajilaHue ¥ TpebOoBaHus K IPOBEJICHUIO J1a00paTOPHBIX paboT

- CaMOCTOSITENIbHOE HM3yYeHHUE METOJMYECKUX PEKOMEHJANUNA TIO0 TPOBEICHUIO
KOHKPETHOM 1a00paTopHOM paboTHI;

- BBINIOJTHEHHE COOTBETCTBYIOIIMUX pACUYEéTOB HAa OCHOBE IMApaMETPOB DIEMEHTOB U
KOMIUIEKTYIOIINX U3JIETUN UCCIIETyEMOI0 YCTPONCTBA;

- MOJATOTOBKA (DOPMBI OTUETA;

- IOATOTOBKA OTBETOB Ha BOIPOCHI.

CtpykTypa ¥ hopMa 0TYETa O JaOOpaTOPHOM padoTe
- TurynbHbIHA IUCT

- Beenenue

- Teopernueckas yacTb

- [IpakTryeckas yacthb

- 3aKJI0YeHNE




TpeboBanus kK 0hOPMIIEHHIO OTYETA 0 J1a0OpaTOpHOMN padore
OTuer npuUpaBHUBACTCI K TEKCTOBOMY JOKYMEHTY U JOJDKEH ObITh O(OopMIIEH Ha
pycckoM si3bike B cooTBeTcTBHE TpeboBanusm ['OCT 7.32

11.4. MeTtonuueckue yka3aHUs ISl OOYYAIOIIMXCS MO0 TMPOXO0XKICHUIO CaMOCTOATEILHOMN
paboThI

B xone BbIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 0OYJArONIUIICS BBHIMOIHSIET paboTy 1O
3a[IaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE MpErojaBaTelisi, HO 0e3 ero HemoCpeICTBEHHOTO
YYaCTHSI.

Jlns oOyyaromuxcst 1Mo 3a04HOM (opme OO0ydeHHus, CaMOCTOSTeNIbHass paboTa MOMKET
BKJIFOYATh B CEOsI KOHTPOJILHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromerocs (Gopmupyercs
nenecooOpa3Hoe IMIaHUPOBaHUE Pabouero BpeMEeHH, KOTOPOE TO3BOJISIET MM Pa3BUBATh YMEHUS
¥ HaBBIKA B YCBOGHHUW WU CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHI, 00ECIIeUMBAET BBICOKHUI
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYEHHsI, IOMOTAeT IIOJIyYUTh HABBIKA TTOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHHI.

MertoauyeckuMH ~ MaTepHallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTty
00y4aroIuXCsl, SIBISIOTCS:

—  y4e0HO-METOINYECKHI MaTepHall 1o TUCIUILTNHE;

— METOJIUYECKHE YKa3aHWUs 10 BBIMOJHEHHIO KOHTPOJIBHBIX paboT (11 00ydaromuxcs
10 3204HOM (hopMme 0OyUueHUs).

11.5. Meronuveckue yka3aHus s OOYYAIOMIMXCS 10 MPOXOXKJICHHIO TEKYIIETO
KOHTPOJISI yCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMAaTPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISIEMOIO B TEUEHUE CEMECTpa C LIEIbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCLIUATITIUHBL.

11.6. Meronnyeckue ykazaHusi JUIsi 00y4arolIUXCs MO MPOXOXKACHUIO MPOMEKYTOUHOM
aTTeCTalMH.

[TpomexyrouHnass  arTectanus  OOydalomUXCs — MpeaycMaTpuBaeT  OLIGHHWBaHUE
MIPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3yJbTaTOB O00ydeHus 1o aucuurummae. OHa BKIIIOYAET B
ce0st:

— »9K3aMeH — ¢opMa OICHKM 3HAaHWH, TOJYYCHHBIX OOy4alolmuMcs B TIpoliecce
W3Yy4YEHUS BCEH MUMCIUIUIMHBI UM €€ YacTH, HAaBBIKOB CaMOCTOSITEIIBHOW pabOThI, CITOCOOHOCTH
OPUMEHATh MX JJIs pPEHIeHUs MPAKTHUUECKUX 3a7ad. JK3aMEH, Kak MpPaBHIJIO, MPOBOJIUTCA B
MeproJ, SK3aMEHAIMOHHONM CECCHUM M 3aBEpIIACTCS aTTECTAIMOHHOW OIEHKON «OTIUYHO,
«XOPOLIOY, «YIOBJIETBOPUTEITHHO», «KHEYTOBICTBOPUTEILHOY.



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




