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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
«PaanoTeXHUYECKHE CUCTEMbI PAUOJIOKALMKY U paJuOHaBUTALMWY. [[uCUUIIMHA peanu3yeTcs
Kadeapoi «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 UCIOJIb30BAaHUEM CTAaHIAPTHBIX MAKETOB MPHUKIATHBIX
porpamm, a TaKXke C UCTIOJb30BaHUEM METOJI0B NCKYCCTBEHHOTO HHTEIIJIEKTA)

[MIK-3 «CnocobeH OCyIIeCTBISATh, COOp M aHANU3 MCXOTHBIX JAaHHBIX IS pacuera u
MIPOCKTUPOBAHUS JCTAJICH, Y3JIOB U YCTPOHUCTB PATUOTEXHUUECKUX CHCTEM)

ConepxaHve AMCIHUIUIMHBI OXBaThIBA€T KPYI BOIPOCOB, CBSI3aHHBIX C HM3Y4YCHHEM
MPUHITUIIOB TIOCTPOCHUS M (DYHKITMOHHUPOBAHUSI MUKPOIIPOIIECCOPOB, a TAK)KE€ OCOOEHHOCTEH MX
MpOrpaMMHUPOBaHUsl Ha S3bIKAX HU3KOTO M BBICOKOTO YPOBHSI C LENbI0O UX MPUMEHEHUS B
KaueCcTBE »JJIEMEHTA YIMPABICHHUS SJEKTPOHHBIMH YCTPOMCTBAMH, BXOIAIIMMU B COCTaB
PaIUOTEXHUYECKUX CUCTEM.

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

[IporpamMmmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIAEAYIOIIME BHUABI KOHTPOJIS: TEKYIIMMA
KOHTPOJIb YCTIEBAEMOCTH, TPOMEKYTOUHAs aTTecTanus B opMe dK3aMeHa.

OO0mast TpyA0EMKOCTh OCBOEHUS JUCIUIUIMHBI COCTaBIsET 4 3a4eTHBIX €AWHHILI, 144
Jaca.

SI3bIK 00yUYeHUS IO JUCIUILTUHE «PYCCKHI)



1. TlepeyeHb IIAHUPYEMBIX PE3YIHTATOB OOYUEHHUS 110 TUCIUITIIMHE

1.1. Ilenu npenoaaBaHus AUCUUTUIAHBI

®opmupoBaHre 0a30BBIX 3HAHUI O MPUHIMIIAX MOCTPOSHHS] MUKPOIIPOIIECCOPOB U UX
IPOrpaMMHUPOBAHUM Il 00ECIIeYeHUs TPOEKTUPOBAHMS, MOAEIUPOBAHUS, SKCIIEPUMEHTAILHON
00pabOTKM, TOArOTOBKM K TIPOM3BOJACTBY M OOCIYKMBAHHIO 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 O0YUEHHUS MO JUCLMILIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3ynbratamu ocsoeHus OI1 BO.

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

Tabmuna 1 — [lepeyeHp KOMIETEHIIMNA U MHAMKATOPOB MX JOCTHKCHUS

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 MOJCIMPOBAHMS alllapaTHON YacTH
[IK-1.Y.1 ymeTs cTpouTh 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 XAPaAKTCPUCTHUKU PAJUOTCXHUUCCKHUX CUCTCM
JleTajieu, y3JI0B U
YCTPOICTB
PAAUOTCXHUUCCKHUX
CUCTEM

2. Mecro aucuumivsbl B cTpykType OI1
JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS
IPY U3YYEHUHU CIICAYIOIIMX JTUCIMUITINH:
— «CXeMOTeXHUKa aHAJIOTOBBIX 3JICKTPOHHBIX 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 pauoCBsI3N»;

— «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 AUCLUILIMHE (M paclpeereHne 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, 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckoii n0020moseKu 51 51
Ayoumopnuie 3auamus, BCETo 4yac. 85 85
B TOM YHCJIE:
nexumu (JI), (gac) 34 34
npaktuyeckue/cemurapckue 3ansrus  (113),
17 17
(dac)
naboparopusie pabots (JIP), (dac) 34 34
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (4Jac) 27 27
CamocmosamenvHnas paboma, Bcero (dac) 32 32
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.
Pazaenbl, TeMBbI TUCITUTIIMHBI M KX TPYJOEMKOCTh IPUBEJICHBI B TaOIuUIIe 3.

Tabnuna 3 — Pa3ensl, TeMbl JUCHUTIINHBL, KX TPYAOEMKOCTb

Pasiesnbl, TeMbI JUCITUTITHHBI Jlexunn | TI3 (C3)) - JIP KII CPC
’ (gac) (gac) (gac) (gac) (uac)
Cemectp 6

Pasmen 1. 4 4 8 8
Paznen 2. 4 5 8 8
Pasmen 3. 22 4 10 8
Paznen 4. 4 4 8 8
HUroro B cemectpe: 34 17 34 32
Hroro 34 17 34 0 32




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

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

Tabmuna 4 — ConeprxaHue pa3JesioB U TEM JCKIIMOHHOTO ITUKJIa

Howmep pa3znena HazBanue u conepkaHue pa3/ieioB U TEM JIEKIIMOHHBIX 3aHATUI

Jlexuns 1.

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

1.2 OcHOBHBIE TEXHUUECKHUE XapaKTEPUCTUKU
MUKPOKOHTPOJIJIEPOB

Pasnen 1

1.3 [puHumn GyHKIMOHUPOBAHHSI MUKPOIIpOIlEccopa
1.4 UnTepdeiicsl, ncnoab3yeMble sl CBSI3U MUKPOIIPOLIECCOPOB
C BHEIIHUMHU yCTPOWCTBaMHU (Ha CaMOCTOSITEIbHOE U3YUEHUE)

Jlexuus 2

1.5 TakTHpOBaHKE U CUHXPOHU3ALMS MUKPOMPOLIECCOPOB
p 1 1.6 PeructpoBasi mamMsiTh MUKPOIIPOLIECCOPOB

asied 1.7 llepudepuiinsie ycTpoiicTa

1.8 3anomuHaromue ycTpoiicTBa MUKpoIpolieccopa (Ha
CaMOCTOSITEJIbHOE U3yUYEHHUE)

Jlexnus 3

2.1 KomaH1bl MUKPOKOHTPOJUIEPOB

2.2 Crioco0Bbl aapecanu B MUKPOKOHTPOILIEPAX
Paznen 2 P P . p p
2.3 KoMaH1bl pETUCTPOBBIX OIEpaImii

2.4 ApudmMetrnueckue u JJIOTUUECKHE KOMaHIBI si3bika Assembler

(Ha cCaMOCTOSITEIIbHOE H3yUCHHE)

Jlexmus 4

2.5 Komanner s3p1ka Assembler ¢ oOparienuem K peructpam
BBOJa/BBIBO/IA

2.6 Komannp! si3p1ka Assembler orneparuii ¢ Outamu

Paznen 2

2.7 Komannp! si3p1ka Assembler 1jist ynpaBiieHHsI XO0M
MIPOTPaMMBI

2.8 KomaH1bl IEpECHUIKY JAHHBIX U MEpeaau yIpaBlIeHUs

si3pika Assembler (Ha caMOCTOSITENIbHOE U3yUYEHHE)

Jlekuus 5

3.1 IlpepbiBaHusl B MUKPOKOHTPOJLIEPE

3.1.1 Ha3nadyeHue cuCTeMBbI IPEPHIBAHU /111 OOMEHA TaHHBIMU
B MH(OPMAILIMOHHBIX CETAX

Paznen 3 3.1.2 MexaHu3M ynpaBieHHs] BHYTPEHHUMU MIPEPHIBAHUSIMU B
MH(GOPMAILIMOHHBIX CETAX

3.1.3 Anaroputm pabOTbl CUCTEMbI BHYTPEHHHX MPEPHIBAHUIN MPU
00paboTKe JaHHBIX

3.1.4 Bektops! npepbIBaHUN B MUKPOKOHTPOJUIEPE CEMENCTBA




AVR (Ha caMOCTOSITENEHOE U3YUYCHHE)

Paznen 3

Jlexuus 6

3.1.5 BHemHue npepbIBaHUE KaK MEXAHWU3M IOBBIILICHUS
OBICTPOICUCTBUS

3.1.6 ba3oBblit asiroput™ 00paOOTKU BHEIIIHUX MTPEPHIBAHUN B
MUKPOKOHTPOJLIEpPE

3.1.7 OcobeHHOCTH MPOrPaMMHUPOBAHUSI MUKPOKOHTPOJIEpA B
pexxume 06paboTKH NMpephIBaHUI

3.1.8 ObpaboTunku npepbiBanuii Ha si3bike Assembler u C (Ha
CaMOCTOSITEJIbHOE U3YUYEHHE)

Paznen 3

Jleknus 7

3.2 IlopThl BBOAA/BBIBO/Ia MUKPOKOHTpOJIIEpA

3.2.1 Ucnonp30BaHue MOPTOB BBOAA B KAUECTBE YHUBEPCAIBLHOIO
MdpoBoro BBOa/BhIBOIAa HHGOPMAIIMH B HH()OPMAITHOHHBIX
CeTsX

3.2.2 YcTpoiicTBO 1 paboTa MopToB BBOJA/BHIBOIA
MHUKPOKOHTPOJLIEPA

3.2.3 Mexanu3M oOMeHa JaHHBIMU B HH()OPMAITMOHHBIX CETSIX
Yyepe3 MOPThI BBOA/BBIBOIa MUKPOKOHTpOJLIepa (Ha
CaMOCTOSITEIIbHOE N3yUYeHHUE)

Paznen 3

Jlexums 8

3.2.4 AnprepHaTuBHBIE (YHKIIUU TOPTOB BBO/IA/BHIBO/IA

3.2.5 OcoOGeHHOCTH MPOrpaMMHUPOBAHHUS IOPTOB BBOA/BBIBOIA
npu oOMeHe nHpopmanuei

3.2.6 Hactpoiika mopToB BBO/Ia B PEXKUM CHA U UCIOJIb30BAHUE
HETOJIKITFOUEHHBIX BHIBOJOB (Ha CAMOCTOSATEIHLHOE U3YUYCHHUE)

Paznen 3

Jlexuus 9

3.3 IlocnenoBaTenbHBIN epudepuiinpii maTEpdEiic Serial
Peripheral Interface (SPI)

3.3.1 Ucnonw3oBanne uaTepdeiica SPI npu oOMeHe 1aHHBIMA B
MH(GOPMAILIMOHHBIX CETAX

3.3.2 CtpykTypHas cxema U IpuHIHI padoTel Moxyist SPI
3.3.3 OcoGenHocTH porpaMmupoBanust Moayns SPI

3.3.4 Ucnonp30BaHKe BbIBO/IA BBIOOPA aKTUBHOTO BEZOMOTO
YCTPOMCTBA (HA CAMOCTOSITEIbBHOE U3yUEHUE)

Paznen 3

Jlexuus 10

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

3.4.1 Ucnons3oBanue unrepdeiica TWI ans oOMeHa gaHHBIMU B
UH(POPMALIMOHHBIX CETAX

3.4.2 Tlpunnun oOMeHa naHHbIMHE 110 THE TWI

3.4.3 BzaumogpeiicTBue MPUKIAZHON POrpaMMbl C MOAYJIEM
TWI

3.4.4 Pexxumbl pabotel Moyt TWI (Ha camocTosiTebHOE
H3y4YeHUE)




Paznen 3

Jlexuums 11

3.5 Taiimepsl

3.5.1 ba3oBblIil aNnrOpUTM HCIIOJIB30BAHUS ITPEPHIBAHUI,
UHHUIUHPYEMBIX TaliMepamMu/cueTYnKaMH

3.5.2 Ucnonbp30Banue npeaaeauTeneii TalMepoB/CUeTYNKOB JIJIst
(dbopMUpPOBaHUS TAKTOBBIX CUTHAJIOB

3.5.3 Ctpykrypa v mpuHIMN (PYHKITHOHUPOBAHUS 8 pa3psaIHBIX
TalilMEepPOB/CUETUNKOB

3.5.4 Peructpsl, HCNIOTIB3yEMBIE JJIsl OpraHU3aIMK PadOTHI §
pa3psIHBIX TaliMEPOB/CYETUYMKOB (Ha CAMOCTOATEIBHOE
U3Yy4EHUE)

Paznen 3

Jlexuus 12

3.5.5 Ctpykrypa v npuHIHT PYHKITMOHUPOBAHUS
HIeCTHAAIATUPA3PAAHBIX TAHMEPOB/CYETUNKOB

3.5.6 YnpaBiieHHE TaKTOBBIM CUTHAJIOM

3.5.7 CropoxeBou Taiimep

3.5.8 Pexumbl paboThI MIECTHAAIATUPA3PSAAHBIX CUCTUMKOB (HA
CaMOCTOSITEJIbHOE U3YUYEHHE)

Paznen 3

Jlexuums 13

3.6 Monynu 06pab0OTKH aHAJIOTOBBIX CUTHAJIOB

3.6.1 AnanoroBsiii koMmaparop. CTpyKTypHasi CXemMa U MPUHIUIT
paboTsl

3.6.2 OcoOeHHOCTH MPOrPaMMHUPOBAHUS aHAJIOTOBOTO
KOMIIapaTropa

3.6.3 Peructpsl, HCIIOIB3yEMBIE JIJIs1 IPOTPAMMHUPOBAHUS
MoJyJei 00pabOTKH aHAIOTOBBIX CUTHAJIOB (Ha
CaMOCTOSITENIbHOE U3YUYEHHE)

Pa3nen 3

Jlexuus 14

3.6.4 Ananoro-mudpoBoii mpeodpazoBatenb. CTpyKTypa U
(GYHKIIMOHUPOBAHUE MOYJIS

3.6.5 CoxpaneHnue pe3yabrara npeodpasoBaHus

3.6.6 [loBbIIeHNE TOYHOCTH TPE0OPa30BAHUS

3.6.7 ITapametrpsl moayins AL (Ha camocTOsITENNEHOE U3YUEHHUE)

Paznen 3

Jexuus 15

3.7 IIporpammupoBanue o uarepgeiicy Joint Test Action Group
(JTAQG)

3.7.1 UcnonwzoBanne JTAG untepdetica as
IPOTrpaMMHUPOBAHUS KPUCTAIIa MUKPOKOHTPOJUIEPA

3.7.2 Komanasl JTAG koHTpOJIIIEpa

3.7.3 OcHoBbl nporpammupoBanus JTAG monyns
MHUKPOKOHTPOJLIEPA

3.7.4 Anroputm niporpammupoBanust JTAG monyns (Ha
CaMOCTOSITENIbHOE U3YUYEHHE)

Pa3znen 4

Jlekuus 16
4.1 IIporpaMmMmupoBaHu€ MaMsITH MUKPOKOHTpoOJUIepa. BUTel




3aIlIUTHI IaMATH U IPpOrpaMm

4.2 CamonporpaMMHpOBaHNE MUKPOKOHTPOJIIEPOB

4.2.1 OcobeHHOCTH OpraHU3aIluU MaMITH MUKPOKOHTPOJLIEpa

4.2.2 OyHKIIMOHUPOBAHUE 3arpy3urKa

4.2.3 Yrenne KOHPUTYpPUPOBAHHBIX SYCCK U STUCCK 3AIIUTHI (HA
CaMOCTOSITEIIbHOE N3yUYEHHUE)

Pasnen 4

Jlekmsga 17

4.3 MUKpOIIPOLIECCOPHBIE CUCTEMBI Ha siipe DMpOpyc
4.3.1 IlpoueccopHoe spo
4.3.2 Opranuzanus naMsaTu

4.3.3 PexxuMBbl paboTHI

4.3.4 IlporpaMMHbI€ CPEACTBA OLIEHKU MPOU3BOIUTEIHHOCTH (Ha

CaMOCTOSITEIIbHOE N3yUYEHHUE)

4.3. Ilpaktuueckue (CEMUHAPCKUE) 3aHATUS
TeMbl MPakKTUYECKUX 3aHATUA U UX TPYAOCMKOCTh PHUBEACHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTb

N3 Hux Ne
®opMBbI .
Ne TeMbl MpakTU4ECKUX TpynoeMKoCTs, |[IpaKTUYECKOH | pa3aena
. MPaKTUYECKUX
1/ 3aHATHI o (dac) MOJTOTOBKH, | JUCIIUII
3aHATUN
(gac) JIMHBI
Cemectp 6
1 | Onpenenenue
TEXHUYECKUX
[IpakTrueckoe
MapaMeTpoOB U 2 2 1
3aHSTHE
XapaKTEPUCTHK
MHUKpONPOILIECCOPOB
2 | 3yuyeHue OCHOB s3bIKa
[IpakTrueckoe
MPOrPaMMHUPOBAHUS 2 2 2
3aHSTHE
Assembler
3 | U3yuenue npaBui
HaIUCaHUs
Pemenne
MOJIPOTPaMM JJIst 2 3 3
CUTYallMOHHBIX 3a/1a4
(GyHKIIMOHUPOBAHUS
MUKPOKOHTpOJUIEpa
4 | Uzyuenue crocoboB
eaJIn3alky peKUMOB
p H Up Pemienne
CTaTUYECKOU U 2 3 3
. CUTYAIlMOHHBIX 3a/1a4
TMHAMHYECKOI
WHJIUKaIIU
5 | U3yuenue ynpaBieHus
U(pPOBBIMU Pemenue ) 3 3
3JIEMEHTaMU uepe3 CUTYAIlMOHHBIX 3a/1a4
untepdeiic SPI
6 | M3yuenue
Y1 Pemenue
IPOTPaMMHOTO CII0c00a 2 3 3
CUTYAlLlMOHHBIX 3a/1a4
OpraHM3aIiH 3a/IePKKI
7 | U3ydyenue mexaHusMa Pemenue 2 3 3

BKJIFOUCHUST MOJTYJICH

CUTYAIIMOHHBIX 3a71a4




00pabOTKH aHATIOTOBBIX
CUTHAJIOB
8 | 3yueHne BO3MOKHOCTH
MOJa4uy Ha CUCTEMBI
[IpakTrueckoe
WHIUKAIIUN CUTHAJIOB C 1 3 3
. 3aHSATHE
IIUPOTHO-UMITYJILCHOM
MOJYJISIITUEH
9 | U3ydyenune mexaHu3ma
[IpakTrueckoe
CaMOIIPOTPaAMMHUPOBAHUS 2 3 4
3aHSATHE
MUKPOKOHTPOJIIIEpA
Bcero 17 25
4.4. JlabopaTtopHble 3aHSATHUS
TeMbl 1a00paTOPHBIX 3aHITHI B UX TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb
W3 Hux Ne
Ne TpymoeMKOCTh, | MPaKTUYECKOM | pa3jenna
HaumenoBanne 1abopaTopHbIX paboT PyA > | P pasl
/1 (gac) MMOJTOTOBKH, | JUCIIUII
(dac) JIUHBI
Cemectp 6
1 | UccnenoBanue apupMEeTHKO-JIOTHIECKUX 4 ) 1
ycrpoiicts (AJIY)
2 | 3HaKOMCTBO CO CpPeAO MpOrpaMMHUPOBAHUS 4 3 )
CodeVisionAVR u otnanku B AVR Studio
3 | IlopTel BBOA/BBIBOIa MUKPOKOHTpOJIIEpA
4 3 3
ATmegal28
4 | Taitmepsl TO u T2 B pexume nojacuera 4 3 3
BPEMEHHBIX HHTEPBAJIOB
5 | 16-pa3psansiii Taiimep T1. Pexxum noacuera 4 3 3
BPEMEHHBIX HHTEPBAJIOB
6 | 16-paspsansiii Taiimep T1. Pexxum mmpoTHO- 4 3 3
HMMITYJIbCHOM MOJYJISILIIA
7 | Ananoro-mudpoBoii mpeodpazoBaTeb 4 3 3
MUKPOKOHTpOJUIEpa
8 | BHeninue npepeiBaHus 3 3 3
9 | Ucnonb3oBanue BctpoeHHoro AT
MUKpPOKOHTpoJuiepa. J[unamuueckast 3 3 4
MHMKAIMS HA CEMUCEIMEHTOM HHJIUKATOpe
Bcero 34 26

4.5. KypcoBoe npoeKkTHpoBaHKe/ BEIIOTHEHNE KYPCOBOM pabOThHI

VY4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaronnxcs
Buapl camocTosTenbHON paboTh M €€ TPYIOEMKOCTh IMPUBEICHBI B Ta0IHIIE 7.




Tabnuna 7 — Bunbl caMocTosTeIbHON PabOTHI M €€ TPYA0EMKOCTh

Bun camocrosiTensHOM paboThI Beero, | Cemectp 6,
qac qac
1 2 3
W3ydeHue TeopeTHUecKoro MmaTepuania
11 11
nuctuiuiuabl (TO)
Kypcosoe npoektuposanue (KII, KP) 0 0
PacuerHo-rpaduueckue 3ananus (PI'3) 0 0
Brimonaenue pedepara (P) 0 0
[ToaroroBka Kk TeKyIemMy KOHTPOJIO 1 1
ycneBaemoctu (TKY)
Homamuee 3ananue (/13) 0 0
KontponbHsie pabotsl 3a04ankoB (KP3) 0 0
[ToaroroBka Kk MpOMEKYTOUHOM 10 10
atrectanuu (I1A)
Bcero: 32 32

5. IlepeyeHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUTSL CAMOCTOSITEIILHOM pabOThl 00YYaIONTUXCS IO TUCIUILIAHE (MOIYITIO)
Y4eOHO-MeTOINYEeCKHE MaTepHallbl JUIsl CAMOCTOSITEILHONH PabOThl O0YYaIOIUXCsl yKa3aHbl B
. 7-11.

6. IlepedyeHb MEYaTHBIX M DJIEKTPOHHBIX YU€OHBIX M3TaHUI
[lepedyeHb neUaTHBIX U 3JEKTPOHHBIX YYeOHBIX U3/IaHHUH MpHUBEIECH B TaOIUIIE 8.
Tabmuia 8— IlepeueHp MeYaTHBIX W AJIEKTPOHHBIX YUCOHBIX H3JaHUN

Komuectso
9K3EMILUIPOB B
bubnuorpaduyeckas ccpuika oubnmioTexe
(KpoMe 2IIEKTPOHHBIX

AK3EMILISIPOB)

HIudp/
URL anpec

bakmeesa, 10.B.
MuKponpoIeccophl: yCTPOUCTBO U
nporpamMMupoBanue. [IpuHIHITBI
MOCTpOEHUs : yueOHoe ocodue /
IO. B. bakmeena, H. B.
IToBapenkun, A. K. Epmakos; C.-
[TetepO. roc. yH-T adpoKOCM. DIEKTPOHHBII
nprOOPOCTPOCHHUSI. - DIEKTPOH. JIOKYMEHT

Ob I'VAII
JUIsl aBTOPU30BAHHBIX

II0JIL30BaTEeIEH
TEeKCTOBBIE HaH. - CaHKT-

[etepOypr : U3n-so I'YAII, 2022.
- 144 c. - Cucrem. TpeboBaHus:
ACROBAT READER 5.X. - ISBN
978-5-8088-1691-6 : b. 1. - Tekct
: DJIEKTPOHHBIM.

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

(mara oopamenus: 17.02.2025) 710 CO3/IaHMS TIPAKTHUECKHX

YCTPOMCTB : camoyuuTens / A. B.




benos. — Cankr-IletepOypr :
Hayxa u Texnuka, 2016. — 544 c.
— ISBN 978-5-94387-854-1. —
Texcrt : anexTpoHHbIH // Jlans :
3JICKTPOHHO-OMOIMOTEYHAS
cucrema. — URL:
https://e.lanbook.com/book/90223
(mata obpamenus: 17.02.2025). —
Pexxum nocryma: s aBTOpU3.
MOJIb30BaTENEN.

URL:
https://e.lanbook.com/book/107725
(mara obpamienus: 17.02.2025).

ConbkuH, M. A.
MuKpOnpoIecCOPHBIE CUCTEMBI.
Cpenctsa pa3zpaboTku
IPOrpaMMHOTr0 oOecreueHus s
MUKPOKOHTPOJUIEPOB CEMENCTBA
AVR : yueGHOe mocobue / M. A.
ConbkuH, A. A. lllamun, —
Tomck : TITY, 2016. — 90 ¢c. —
ISBN 978-5-4387-0676-2. —
Texcrt : anexTpoHHbI // Jlans :
3JICKTPOHHO-OMOIMOTEYHAS
cucrema. — URL:
https://e.lanbook.com/book/107725
(mara obpamenus: 17.02.2025). —
Pexxum nocryma: s aBTOpU3.

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

(mara obpamenus: 17.02.2025).

cemerictB Tiny u Mega dhupmbl
ATMEL : yue6Hoe mocobue / A.
B. EBctudeen. — 5-e uza. —
Mockaa : JIMK Ilpecc, 2010. —
558 ¢. — ISBN 978-5-94120-220-
1. — Texcrt : anekTpoHHsli // Jlanb
: DIIEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL:
https://e.lanbook.com/book/61006
(mata obpamenus: 17.02.2025). —
Pexxum goctyna: s aBTOpus.
MI0JI30BaTENEH.

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

bapanos, B. H. [IpumeHenue
MUKpOKOHTpoJuiepoB AVR:
CXEMBI, AJITOPUTMBI, IPOTPAMMBI :
yuebHoe nocoobue / B. H. bapaHnos.
— 3-e u3n., nepepad. — Mockaa :




,2010. — 288 c. — ISBN 978-5-
94120-121-1. — Tekcr :
AIIEKTPOHHBIH // JIaHs :
AIIEKTPOHHO-OUOTHOTEYHAS
cucrema. — URL:
https://e.lanbook.com/book/40961
(mara obpamenus: 17.02.2025). —
Pexxum goctyna: majis aBTOpu3.
MOJIb30BaTENEH.

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

(mara obpamenus: 17.02.2025). TTpaKTHKYM /UTs HAYMHATOIIUX :

yaeOHoe nocobue / B. 5. XapTos.
— 2-€ u31., UCIIp. U JOM. —
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: s aBTOpu3.
M0JI30BATENEH.

7. IlepedyeHb AIEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «THTepHeT»
[lepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB uH(pOpPMaIlMOHHO-
TEJIEKOMMYHHUKAIIMOHHON cetn «MHTepHeT», HEOOXOOUMBIX JUII OCBOCHHUS TUCLUIUIMHBI
npuBeJieH B Tabymiie 9.

Tabmuma 9 — IlepedyeHp OJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(DOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT»
URL anpec HaumenoBanue

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeuenp mpOrpaMMHOrO OOECIEYCHHs, HCIOIb3YyEMOr0 NpPU OCYIIECTBICHUH
00pa30BaTENBHOTO MpOoIiecca M0 AUCIUIIIHHE.
[lepeueHp UCTIONB3yEeMOT0 IPOTPAMMHOT0 oOecrieueHus npeacTasieH B Tadnure 10.

Ta6mmma 10— [Tepeders mporpaMmMHOTO 0OecIieueHUs

Ne i/t HaunmeHnoBauue

He npenycmorpeno

8.2. [lepeuenn MH(POPMAITMOHHO-CIIPABOYHBIX CHUCTEM,UCITOJIb3YEMbIX npu
OCYIIECTBIIEHUHU 00pa30BaTEIHHOTO MPoIiecca MO JUCIUILTHHE




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

Tabmuua 11— Ilepedens HHPOPMALTMOHHO-CIPABOYHBIX CUCTEM

Ne i/t HanmenoBauue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB  MaTepHAIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMON Il  OCYILECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILTUHE, TPEACTaBIcH B Tabnuiel?2.

Tabnuma 12 — CoctaB MaTepraibHO-TEXHIUYECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH )

MynpTrMenUHAS JIEKUUOHHAS ay IUTOPHUS

2 | CnenuanusupoBanHas 1aboparopus «JlabopaTopus 1udpoBoit 2208
00pabOTKH CUTHATIOB)

10. Ouenounsle cpeacTBa IS NIPOBEACHUS IPOMEXYTOUHOM aTTecTaluu
10.1. CocTaB OILICHOYHBIX CPEACTBMJISI MPOBEACHUS MPOMEKYTOUYHOM aTTECTalUHU
o0yyJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabmuie 13.
Ta6mmia 13 — CocTaB OIEHOYHBIX CPEJICTB VISl TPOBEICHUS POMEKYTOYHOM aTTeCTAIUH

Bua npomeXyTo4HON aTTeCTaluu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BONpoCOB K IK3aMEHY;
TecThl.

10.2. B kadecTBe KpHUTEpHUEB OIIGHKH YpPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHMS)
KOMIIETEHIIMH 00y4JaroUIMMHCs MPUMEHseTCs S5-0ayuibHas IIKaja OLEHKH C(HOPMHPOBAHHOCTU
KOMITETCHIINM, KOTOpasi IpuBeieHa B Tabnuie 14. B TedeHne cemectpa MOXKET MCTIOIb30BaThCS
100-6annpHas mKaJia  MOAYJIBHO-PEMTHHTOBOM  CHCTEMBbl ~ YHUBEPCUTETa,  IpaBHJIA
UCTIOJIb30BaHUSI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJHHBIM HOPMAaTHBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu orieHKH YpoBHS c(pOpPMUPOBAHHOCTH KOMIETEHIHH

Or11eHKa KOMITETEHITUH

XapakteprucTrka chOpMUPOBAHHBIX KOMIIETEHITHI
S-OaJuibHas IIKajIa PAKTCP (bopvp

— oOyyJaronuiicss TJIIyOOKO W BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTepua;

— YBCPCHHO, JIOTUYHO, TOCJICAOBATCIIbHO U TPAMOTHO €I0 U3J1aracr,

— OMUpasCh Ha 3HAHWS OCHOBHOW W JONOJHHUTEIBHOHW JIMTEpaTYpHI,
TECHO IMPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKEHHSI C TPAKTUICCKOM
ACATCIIbBHOCTBIO HAITPABJICHUSA

— yMelio 000CHOBBIBAET M ApPTYMEHTUPYET BBIIBUTAEMbIEC UM UJICH;

— JIENAEeT BBIBOALI U 00OOIIEHUS;

— cBOOOIHO BJIQJICET CHCTEMOH CIIEUAIM3UPOBAHHBIX MTOHITHH.

«OTJIMYHO»
(Ga4uTCHO»

— oOyyJaronuics TBEpJ0 YCBOWJ MPOTPAMMHBIM MaTepHall, TPaMOTHO
U, II0 CYLIECTBY, H3JIaracT €ro, ONMUPasChb Ha 3HAHWS OCHOBHOU
JIIATEPATYPHI,

— He JIOMYCKaeT CyHUIECTBEHHBIX HETOUHOCTEHH;

— YBA3BIBACT YCBOCHHBLIC 3HAHHA C HpaKTquCKOﬁ ACATCIIBbHOCTBHIO
HaIlTpaBJICHUA

— apryMEHTUPYET Hay4YHbIE TOJI0KEHUS;

«XOPOLLIO
«BAYTEHO»




OreHKa KOMITETEHITUH

5-0aiuIbHAs IIKaIa

XapakTepucTrka chOpMUPOBAHHBIX KOMITCTCHITUIA

— JIeJIaeT BBIBOJIBI U 0000IECHMS;
— BJIaJIEET CUCTEMOM CIEIIUATU3UPOBAHHBIX OHSATHM.

— 00y4Jaronuiics yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepHal,
II0 CYIIECTBY, M3JAaraeT €ro, ONUpasChb HA 3HAHWS TOJIBKO OCHOBHOM
JUTEPATYPBI;

— JIOITyCKAeT HEeCYIECTBEHHbIE OIMOKU U HETOYHOCTH;

«y/IOBJIETBOPUTEITHHOY .
— UCTIBITBIBACT 3aTPYAHEHHS B MPAKTHYECKOM MPUMEHEHUH 3HAHHMA
(GAUTCHO» HaIpaBJICHUS;
— cJ1a00 apryMEeHTHPYET HayuHbIE MOJIOKECHHUS,
— 3aTpyaHseTcs B OPMYIMPOBAHUH BBIBOJIOB M 0000IICHNUH;
— YaCTUYHO BJIAJICET CHCTEMOH CIIeUaTN3UPOBAHHBIX TOHSITHH.
— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacCTH TMPOrPaMMHOTO
MaTepuana;
— JIONyCKAaeT  CYIIECTBCHHBIE  OIMMUOKM W  HETOYHOCTH  TIpH
«HEYIOBJIICTBOPUTEIIHHOY .
«HE 3AUICHOY paccMOoTpeHuH Mpo0IeM B KOHKPETHOM HaINPaBIICHUY; 5
— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM IMPUMEHEHUH 3HAHMUIA;
— HEe MOKET apryMEHTUPOBATh HAYUHbIE MOJOKEHHUS;
— He (OpMYIHPYET BHIBOJAOB M 0000IICHUH.
10.3. TunoBbie KOHTPOJIBHBIE 3a/IAHUS UM UHBIE MATEPHUAIIBI.
Bormpocs! (3agaun) nis sKk3amMeHa IpeicTaBieHbl B Tadnuie 15.
Tabmuia 15 — Borpocs! (3amaun) s sK3amMeHa
Ne i/ [lepeuens BonmpocoB (3a1au) i SK3aMeHa Kozn
MHJMKATOpa
1 OO6mme cBegeHust 0 MUKporporieccopax. OCHOBHBIC TIOHATHSI I1K-3.3.1
2 OOume cBenenust 0 MUKpokoHTposuiepax. OcHoBHele onsitus | [1K-3.3.1
3 [Tpunimn paboThl MOPTOB BBOIAa-BHIBOJA MK-3.3.1
MUKPOKOHTPOJIIIEPOB
4 [TonsiTue ananoro-mudpoBoro Mpeodpa3zoBaHUs I1K-3.3.1
5 OO61re BompocCkl apecaruu I1K-3.3.1
6 [Tporiecc pa3paboTKu MporpamMm JJisi MUKPOKOHTPOJIEPOB I1K-3.3.1
7 O060061mEHHasI CTPYKTypa MUKPOTIPOIIECCOPHOIN CHCTEMBI I1K-3.3.1
8 Taitmepsl I1K-3.3.1
9 TakTupoBaHWE M CUHXPOHU3ALMS MUKPOIIPOILIECCOPOB I1K-3.3.1
10 PerucrpoBasi namsiTb MUKpOIIPOLIECCOPOB I1K-3.3.1
11 [Tepudepuiinbie ycTpoiicTBa I1K-3.3.1
12 3anoMHuHaIoMe yCTPONCTBA MUKPOITpolieccopa I1K-3.3.1
13 KomaH 161 MUKPOKOHTPOJIIIEPOB I1K-3.3.1
14 Crioco0bl afpecanyy B MUKPOKOHTPOJLIEpax 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 I1K-1.3.1
18 Omnepatopsl yciosus if/else B C ITK-1.3.1
19 Omneparop ycnosus switch B C IK-1.3.1
20 Jlornueckue onepaiuu B C IK-1.3.1
21 ke B C IIK-1.3.1
2 YcTpoiicTBO 1 paboTa MOPTOB BBO1A/BEIBOIA IK-1.3.1
MUKPOKOHTpOJUIEpa




23 Hasnauenwue cucremsl IpepbIBaHmi 1J11 0OMEHA IaHHBIMU B T1K-1.3.1
MH()OPMAIIMOHHBIX CETAX

24 AnpTepHaTHBHBIE QYHKIIUH TOPTOB BBOJIA/BBIBOIA ITK-1.3.1

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

2 WuTtepdeiicel, ncnoabp3zyeMble s cBsi3H MUKporporeccopoB ¢ | [IK-1.V.1
BHEUTHUMH YCTPOICTBAaMU

27 Nutepodeiic 12C. OcHOBHBIE XapaKTEPUCTUKH. MK-1.V 1
DOyHKIIMOHAIbHAS CXEMa.

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

29 Nutepdeiic RS-485. OcHOBHBIE XapaKTEPUCTUKH. MK-1.V 1
QyHKIMOHAJIbHAS CXEMA.

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

31 Nutepdeiic UART. OcHOBHBIE XapaKTEPUCTUKH. MK-1.V 1
QyHKIMOHAJIbHAS CXEMA.

32 Mexanuszma 00pabOTKH pepbIBaHUI IK-1.VY.1

33 [Tapamerpsl mogynss ALTT IK-1.¥.1

34 CtpykTypa 1 pUHIUI QYHKIIMOHUPOBAHUS 8 Pa3PsAHBIX IK-1.V.1
TaliMepOB/CYETYMKOB

35 VYnpapieHue TaAKTOBBIM CUTHAJIOM IK-1.V.1

36 AHanoroBbeiii komnapaTop. CTpyKTypHasi CXeMa U MPUHIUIT IK-1.V.1
paboThI

37 Amnanoro-1udpoBoit npeodpazoparenb. CTpyKTypa u IK-1.V¥.1
(YHKIIMOHMPOBAHUE MOAYJIS

Bomnpocs! (3agaun) uis 3adera / nud¢. 3auera npencrabiaeHsl B Taduuie 16.

Ta6mmia 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
Kog
Ne /mt [Tepeuens BompocoB (3ama4) amns 3adera / qudd. 3auera HHMKaTOpa

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeueHp TeM Uii KypCOBOTO IPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOM pabOTHI
Mpe/ICTaBJICHBI B Tabymie 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOSKTUPOBAHMS/BBITIOTHEHHUS] KYPCOBOM pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOT'O MTPOEKTUPOBAHMSI/BBITIOTHEHUS

Ne n/m .
KypCOBOI1 pabOThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
BOHpOCBI oJid IPOBCIACHUA HpOMC)KyTO‘IHOﬁ arrectaliun B BHUAC TCCTUPOBAHHUA

Mpe/ICTaBJICHBI B Tabymiie 18.

Ta6muia 18 — [IpumepHsIii TepedeHs BOIPOCOB ISl TECTOB

. Kog
No /it [IpuMmepHBIil mepedeHb BOMPOCOB JIJIsl TECTOB
MHAMKATOpa
1 Mucrpykuus: [IpounTaiite TeKCT, BHIOEPUTE PABUIBHBIN OTBET U IK-1

3aMUIIATE apryMEHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETA.

Bonpoc: YeM MUKPOKOHTPOJUIEP OTIIMYAETCS OT MUKpOIIpoLeccopa’?
Hanpspkenuem nutanus

2. Hanmumem monyneit nepudepuu




3. TakToBo# 4acToTON

4. Hanuuuem 1eHTpaJIbHOTO IMpolieccopa
IIpaBuabHbIi oTBeT: 2. Hannmunem moaynei nepudepun
O0ocHOBaHMe: MUKPOKOHTPOJIIEP COYETaeT B cebe
MHUKPOIIPOIIECCOPHOE SIIPO M nepudepuifHpIe yCTPONCTBA

Mucrpykuus: [IpounTaiite TekcT, BEIOEpUTE NPaBUIbHBIC BAPUAHTHI
OTBETA U 3alIUIINTE apryMEHThI, 000CHOBBIBAIOINE BBIOOP OTBETOB.
Bonpoc: Bribepurte, mpuunHbl BKIIOYEHUS B COCTaB MUKPOKOHTPOJLIEpa
Pa3HOO0Opa3HBIX IepUGEPUITHBIX MOTYIICH

1. Pacmmputs 001acTh NpUMEHEHUSI MUKPOKOHTpOJIIEpa

2. Pasrpy3uthb LEHTpaIbHBIN TPOLECCOP

3. Haszare noTpeOHUTENIO HEHYXHBIN (PYHKIIMOHAT

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

HNucrpykuus: [IpounTaiite TekcT u yctaHoBUTE cooTBeTCTBUE. K
Ka)KJIOM TIO3UIINHU, JAaHHOU B JIEBOM CTOJIOIE, TTOI0EpUTE
COOTBETCTBYIOLIYIO MO3HIIMIO B IPAaBOM CTOJIOLE.
Bomnpoc: YcTtaHOBUTE COOTBETCTBUE MEXKTY KOMIIOHEHTAMHU
MUKPOKOHTpOJIIEpa U UX (YHKIUSIMHU.
1. ApudMeTHKo-IOTHIEeCKOe YCTPOHUCTBO
2. Amnanoro-uudpoBoii npeodbpazoBareib
3. Taiimep
4. Ilpoueccop
a. [To3BossieT 3a1aTh BpeMEHHbBIE HHTEPBAJIBI M YACTOTY COOBITHI
b. Bemmonuenne xoMang
c. OGpabaThIBa€T aHAJIIOTOBbIE CUTHAJIBI OT BHEIIHUX YCTPONCTB
d. BeimonusieT apudmeTnueckre 1 JOTHUECKUE Onepariiu
CooTtBercTBHE:
1-d
2-c.
3-a.
4-b.

HMucrpyknus: [Ipountaite TEKCT U yCTAHOBUTE IOCIEA0BATEIBHOCTD.
3anuiuTe COOTBETCTBYIOIIYIO MTOCIIEI0BATEILHOCTD OYKB ClieBa
HaIpaso.

Bomnpoc: PacnonoxuTe 3Tamnbl BHITOIHEHUS TPOTPaMMBbI
MHUKPOKOHTPOJIJIEPOM B MPABUIILHON MOCIIEI0BATEIBHOCTH.

a. JlekogupoBaHre KOMaH/Ibl

b. BeimonHenne xoMaH bl

c. UTteHue KOMaH/bpl U3 NaMATH

d. Beibopka onepanioB

€. 3anuck pe3ysprara

IIpaBujbHasi MOC/I€I0BaTEIbHOCTD: C,a,d, b, e

HNucrpykuus: [IpounTtaiiTe TEKCT U 3aNIUIINTE Pa3BEPHYTHIN
000CHOBaHHBII OTBET.

Bonpoc: O6bsicHuTe TPUHITUT pabOThI aHATIOTO-ITU(POBOTO
npeoOpazoBarens (ALIT) B MuUKpoKoHTpoJuIepe.

OTtBer: Ananoro-mudpooi npeodpaszosarens (ALIT) —sTo
YCTPOMCTBO, MpeHA3HAYCHHOE JIJIsl TPeoOpa30BaHMs HEMPEPHIBHOTO




(aHaJIOrOBOT0) CUTHAIA B TUCKPETHBIN (1TM(poBoit) koa. B
MukpokoHTpoiuiepax ALl mo3BosisieT CUUTHIBAThH TaHHBIC C JATYUKOB,
paboTaroniX ¢ aHATOTOBBIMHU BEJTMYMHAMHE (HAIIpUMeEp, TeMIepaTypa,
HaIpspKEHUE, 1aBIICHUE).

Mucrpykuus: [Ipountaiite TeKCT, BHIOEPUTE PABUIBHBIN OTBET U I1K-3
3aMUIIATE aprYMEHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETA.
Bonpoc: Kaxoii napamerp AL onpenenser KonMuecTBO ypoBHEN
IMCKpeTH3alluy aHAJIOrOBOr0 CUrHaia?

1 Yacrora auckpeTu3anuu

2 PaspsaHOoCTh

3 Jlmana3oH BXOAHOI'O HaNpsKEHUS

4 Bpewms npeobpa3oBaHus

IIpaBuiabHbIH 0TBeT: 2. Pa3zpsaaHocTh
OobocHoBanme: Paspsanocts ALIII onpenenser, Ha CKOIBKO
JTMCKPETHBIX YPOBHEH MOXHO pa30MTh aHAJIOTOBBII CUTHAJ TIPH €r0
npeoOpazoBaHuy B IIUGPOBYIO GOpMY.

Mucrpykuus: [Ipountaiite TekcT, BEIOEpUTE MPaBUIbHBIC BAPUAHTHI
OTBETa U 3allUIINTE apTyMEHTHI, 000CHOBBIBAIOIIINE BEIOOP OTBETOB.
Bonpoc Kakue aBa mapameTpa XxapakTepu3yrT padoTy TaiiMepa B
MHKPOKOHTpoJiepe?

1 TakrtoBas yacTOTa MUKPOKOHTpPOJUIEpa

2 PaspsaHocTh TaliMepa

3 HampsikeHue nuTaHuss MUKPOKOHTPOJLIIEpa

4 TIlpennenurenb
IIpaBuiabHbIe oTBeThI: 2. PazpsaaHocTs TaiiMepa, 4. [Ipennenurens
Oob6ocHoBaHme: Pa3psgHOCTh TaliMepa ONpeaesieT MaKCUMalbHOE
3Ha4YeHHUe, 0 KOTOPOrO OH MOXKET CUUTATh, PEXKJIE UeM cOPOCHTCS B
HOb (nepenostHATCs ). [Ipeaaenurens — 310 KO3 OUIMEHT, KOTOPBIH
YMEHBIIAET YaCTOTY TAKTOBBIX UMITYJILCOB MEPE]I MoAaueh X Ha
Taiimep. OH MO3BOJISIET 3aMEIJIUTh OTCUET TaliMepa U pacClIupUTh
JMana3oH U3MepsEMbIX HHTEPBAJIOB.

HNucrpykuus: [IpounTaiiTe TEKCT U ycTaHOBUTE COOTBETCTBHE. K
KQKJ0W MTO3UINH, TAHHOW B JIEBOM CTOJIOIIE, TO10epuTe
COOTBETCTBYIOIIYIO MO3UIIMIO B IIPABOM CTOJIOIIE.
Bonpoc: YcraHoBUTE COOTBETCTBHE MEKY KOMIIOHEHTAMU MOLYJISI
UART MUKpPOKOHTpOJIIEpA U UX QYHKIIUSIMH.
[Nepenaromuii peructp (TX Buffer)
[Tpuemnsrit peructp (RX Buffer)
I'enepatop TakToBO# "yacToThl (Baud Rate Generator)
®mar npepeiBanus nepenadn (TX Complete)
KonTtponsHslit peructp (Status Register)
Omnpenensier CKOPOCTh Mepeaadn JaHHbBIX
Bydep nns xpaHeHus OTHpaBIsieMbIX TaHHBIX TIEpe]]
nepenavyein
c. Ompenensiet, ObUIa M TIepeAaya JaHHBIX 3aBepIICHA
d. XpaHuT NpUHATHIC JaHHBIC MTepe]] 00pabOTKOM
e. Comepxur (hnaru ommOOK U COCTOSHUS TIepeaadn
CoorBercTBHe: 1 -b.2-d.3-a.4-c.5-e.
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HMucrpyknus: IIpountaiite TEKCT U yCTAaHOBUTE IIOCIIEN0BATEIBHOCTD.
3anummuTe COOTBETCTBYIOLIYIO TIOCJIEOBATEILHOCTE OYKB ClleBa
HaIpaso.




Bomnpoc: Pacnionoxure 3Tansl nepeaadn 1aHHbIX mo SPI B mpaBuiibHOM
MOCIIEI0BATEIHLHOCTH.
a. Ilepemava maHHBIX OT MacTepa K HOJYMHEHHOMY YCTPOUCTBY
b. Teneparus TaktoBoro curaana (SCK)
c. BwiOop mounmHeHHOTO ycTpoiicTBa (ycranoBka CS B HU3KHI
YpOBEHbB)
d. YreHue naHHBIX MOTYMHEHHBIM YCTPONUCTBOM U 3aIHCh
OTBETHBIX JaHHBIX
e. 3aBeprieHue nepenayu (ycranoBka CS B BBICOKHI YPOBEHB)
IIpaBujbHasi MOC/I€10BaTeILHOCTE: C, b, a, d, e.

5 HNucrpyknus: [Ipounraiite BOonpoc u gaiuTe pa3BepHYThIA OTBET.
Bonpoc: O0bsicHUTe pa3IuYus MEKy CHHXPOHHBIMU M aCHHXPOHHBIMU
uHTepdeiicamu nepenayn JaHHBIX.

OtBer: CUHXpOHHAas NIepejadya — JaHHbIE IEPEIAI0TCS BMECTE C
TaKTOBBIM curHajIoM (clock), KOTOpBIN CHHXPOHU3UPYET padOTy
nepenaTInKa U MPUEMHHKA.

AcuHXpOHHAs Tepeiaya — JaHHbIE MepealoTcs 0€3 MOCTOSHHOTO
TaKTOBOTO CHTHAJIA, TPUEMHUK U MIEPEIATIUK HCIIOIb3YIOT
crienuagbHble OUTHI (CTAPT/CTOM) JIJIsi CHHXPOHU3AIIHH.

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

Ta6mmma 19 — [lepedeHb KOHTPOJIBHBIX PadbOT

Ne n/mt [lepeyeHb KOHTPOJBHBIX PAOOT

He npenycmorpeno

10.4. Metomnueckue MaTepHabl, ONPEACIISIONINE MPOLETYPHI OIICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanbl (HOPMUPOBAHMS KOMIICTCHLUH, COAEpKaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOIMX MOPSIOK U MPOUEnypy
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTalluu 00y4aroIuxcs
['VAIL

11. MGTOI[I/I‘ICCKI/IG YKa3zaHud 0Jisd 06yqa}oumxc;1 10 OCBOCHUIO JHUCIUIIIIWMHBI

11.1. Meronuueckue yka3zaHus s OOyYarOIIMXCS IO OCBOCHHUIO JICKIIMOHHOTO
MaTepuara.

OcHOBHOE Ha3zHAaY€HUE JIEKIIMOHHOTO Marepuajga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
ry0oOKoe U sCHOE HU3JI0oKeHue ydeOHoro marepuana. HasHaueHue COBpEMEHHOM JIEKIMHM B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI TIOJYYUTh BCIO HMH(OPMAIUIO 1O TEME, a B OCBOCHHH
dbyHIaMeHTaNbHBIX Mpo0JjeM AUCHMIUIMHBI, METOJO0B HAay4YHOTO [IO3HaHUS, HOBEHIINX
JTOCTHKEHUH HaydyHOU MBICTH. B yueOHOM mporiecce JIKIHs BBITIOTHSIET METOI0JIOTHYECKYIO,
OpraHU3aIlMOHHYI0 U MHPOpMAMOHHYI0 (QyHKIUHU. JIeKuus pacKkpbplBaeT MOHATHIHBIN anmapaT
KOHKpPETHOW oOnacTu 3HaHWS, €€ MpOOJeMBbl, AaeT IENbHOE MPEACTABICHHUE O IUCIUILINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU AUCHUTLIMHAMH.

[Mnanupyemble pe3yabTaThl IPU OCBOCHUU 00YUYAIONIUMUCS JICKIIHOHHOTO MaTepHaa;

— TIOJy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YPOBEHb
KOTOPBIX ONpPEETAETCS 1EJIE€BOM YCTAHOBKOM K KaX 0 KOHKPETHOM TEME;

— TIONy4YEHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE MNpOo(ecCHOHATBHO-IEIOBBIX  KAauecTB, JIIOOBU K  TOpeaMeTy |
CaMOCTOSITEIbHOTO TBOPUYECKOT'O MBIILITICHHUS.

— TOSIBIIEHHWE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO AJIsSi CAMOCTOSTENILHON paOoThI,




— TOJIyueHHE 3HAaHUKW O COBPEMEHHOM YpPOBHE pa3BUTHS HAyKH U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTH Ha OJMKaIIne robl;

— HayyuTbCS METOJMYECKH oOpabarbiBaTh MaTepuasl (BBIACHATH TJIaBHBIE MBICTH H
NOJIOKEHHS, TPUXOAUTH K KOHKPETHBIM BBIBOAAM, IOBTOPATh HUX B  Pa3IUYHbBIX
(bopMyITHUPOBKax);

— TOJIyuYeHHE TOYHOTO TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHIA.

JIeKUMOHHBI MaTepual MOXET CONPOBOXKIATbCA JIEMOHCTpalUMed CIaugoB U
UCIOJIb30BaHUEM pA3JaTOYHOrO MaTepuajla IpU IPOBEIEHUM KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENBHBIX TEMATHK MO JUCLIUIUINHE.

CrpyKTypa npeiocTaBlIeHNs JEKIUOHHOTO MaTepuania:

- BbIOOp OCHOBHBIX MpoOJeM © TpaHchopMamuss UX B MPOOJIEMHBIC CUTYyalludl B
COOTBETCTBUM C aKTyalIbHBIM YPOBHEM JOCTH)KEHUS HAYKH U TEXHUKH;

- pacCMOTpeHHE MPOOJIEMHBIX CUTYaIU;

- IOJIBEJICHUE UTOTOB PACCMOTPEHUS KaKI0r0 U3 BOIIPOCOB JIEKIIHH;

- BBIBOJIBI 110 JIEKIIUU

- 3aJlaHKE HA CaMOCTOSITEIbHYIO paboTy.

11.2. MeTtonuueckne ykazaHus IJIs OOy4YalOIMUXCA 1O MPOXOXKICHHUIO MPAKTHUECKHUX
3aHATUH

[IpakTrueckoe 3aHATHE SBISICTCS OJHON M3 OCHOBHBIX (DOpM OpraHu3zanuu y4eOHOTO
mporiecca, 3aKII0YaroNIasicss B BRITOTHEHUN 00YJalOIIMMUCS MO/ PYKOBOJCTBOM TIPEIoaBaTes
KOMIUIEKCa YYEOHBIX 3aJaHWi C 1ETbI0 YCBOCHUS HAYYHO-TEOPETHYECKHX OCHOB Y4eOHOMH
JTUCITUTUIMHBL, TPHOOPETEHUSI YMEHUH M HABBIKOB, OIBITA TBOPUYECKOH IEATEITHHOCTH.

[lenpr0 MpakTHUECKOTO 3aHATHUS Ui 00YUAIOMIErocs SBJISCTCS MPUBUTHE 00yUYaIOIIUMCS
YMEHHH U HaBBIKOB MTPAKTUYECKOU IEATENBHOCTH 110 U3Yy4aEMOW TUCLIUIUIMHE.

[Tnanupyembie pe3yIbTaThl TP OCBOCHUH O00YYAIOIIMMCS TIPAKTUYCCKUX 3aHITHIA:

— 3aKperuieHue, yriayOJieHWe, pacliMpeHHe W JeTalu3aius 3HAHUW TMPU PEIICHUU
KOHKPETHBIX 337124,

— pa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIICHHUS,
TBOPYECKON aKTUBHOCTH;

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

— BBIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TIONYYCHHBIX 3HAHUN MJIs
BBITIOJTHEHMS 3aJaHUIL;

— ofecrniedueHre parMOHAIBLHOTO COYETaHUs KOJUICKTUBHOM M WHAMBUAYAJILHON (Gopm
00yJeHwUsI.

TpeOoBaHUs K IPOBEICHUIO IPAKTUYECCKHUX 3aHATHMI

- BBIOOp 3ama4 IJIs TMPAKTHUYECKOTO 3aHATHS B COOTBETCTBHH C aKTYalIbHBIM YPOBHEM
JIOCTUKEHHS] HAYKU U TEXHUKH;

- pPacCMOTPEHUE IIPUMEPOB PEILICHMUI;

- OJIBEJICHUE UTOTOB PACCMOTPEHHMS KaKI0TO U3 BOIIPOCOB;

- KOHTPOJIb CAMOCTOSITETTLHOU PaboThI CTYJICHTOB;

- HATMYMe HeOOXOAMMBIX CPEJICTB HATJISIAHOCTA U TEXHUYECKUX CPEJICTB.

11.3. MeTtonuueckne yka3zaHusl I OOyYArOMIMXCS TO BBIMOJHEHUIO JIA0OPAaTOPHBIX
pabot

B xoxe BwmonmHeHUs m1abopaTOpHBIX pabOT O0O0y4aromUWCS MOJDKEH YIIyOWTh |
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOAMKON U TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBMM C KBAIM(PHUKAIMOHHON XapaKTEPUCTHKOM 00ydaroIierocs.



Brimonnenue 1ab0opaTOpHBIX pabOT COCTOUT U3 3KCIEPHUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

Beimonnenue 51abopaTtopHBIX paboOT OO0y4aromUMCs SBISETCS HEOThEMJIEMOH YacThio
U3y4eHMs] JUCLMIUIMHBL, OINpeNenseMOoi ydeOHbIM IUIaHOM, W OTHOCUTCS K CpeICTBaM,
00eCTeynBaOIIUM pEIIeHUE CIIeTyIONUX OCHOBHBIX 33/a4 00y4aromerocs:

— TIpHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMS IIPOLIECCOB, SIBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIHUILIHEI;

— 3aKpeIUIeHue, pa3BUTHE U JeTalu3alys TEOPETHUYECKMX 3HAHWM, MOJYyYEHHBIX Ha
JEKIMX;

— ToJIyueHHE HOBOM MH(OpMAINH [0 N3Y4aeMOH THUCIUIIUHE;

— TIpHOOpeTeHHE  HABBIKOB  CAMOCTOSTENBHOH  paboThl ¢ J1a0OpaTOpHBIM
000py0BaHUEM U IPUOOpaAMHU.

3aganue U TpeOOBaHMS K IPOBEICHUIO JIAOOPATOPHBIX padoT

- CaMOCTOSTENIbHOE M3Y4YEHHE METOJUYECKUX PEKOMEHAALUH 10 IPOBEAECHUIO
KOHKPETHOH J1abopaTopHON pabOTHI;

- BBINIOJIHEHHE COOTBETCTBYIOIIMX pAacyéTOB Ha OCHOBE IapaMeTpOB 3JIEMEHTOB MU
KOMIUIEKTYIOIIUX U3IEIUN UCCIENYyEMOr0 yCTPOMCTBA;

- MOJATOTOBKA ()OPMBI OTUETA;

- MOJITOTOBKA OTBETOB HA BOIIPOCHI.

Crpykrypa u hopMa oTyeTa 0 J1a0opaTopHOM padboTe
- TuTynbHbBIN THCT

- BBenenue

- Teopernueckas 4acThb

- [IpakTnueckas 4yacThb

- 3aKJIroueHue

TpeboBanus kK 0hOPMIIEHHIO OTYETA 0 J1a0OpaTOPHON padore
OTuer npupaBHUBAETCI K TEKCTOBOMY JOKYMEHTY M JOJDKEH OBITh O(OpMIIEH Ha
pycckoM si3bike B cooTBeTcTBHE TpeboBanusiM ['OCT 7.32

11.4. MeTtonuueckne yka3aHUs ISl OOYyYaIOIIMXCS MO0 TMPOXO0XKICHUIO CaMOCTOATEILHON
paboThI

B xone BeIMOSHEHUSI CaMOCTOSITEIPHOW PabOThI, 00yJarONUTuiics BHITIOJHAET PaboTy 1o
3a/IaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMperojaBaTelisi, HO 0€3 ero HemocpeICTBEHHOTO
YYaCTHHI.

Jlns oOyyaromuxcst 1Mo 3a04HOM (opMme OO0ydeHHus, caMOCTOsITeNIbHass paboTa MOMKET
BKJIFOYATh B CEOsI KOHTPOJILHYIO PaboTYy.

B mporecce BHIMOTHEHHSI CaMOCTOSTENBLHON paboThl, y obOydaromerocs GopMUpyeTcs
nenecooOpa3Hoe IMIaHUpPOBaHUE paboyuero BpEMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKA B YCBOGHUW U CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECIeUYMBaET BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYEHHs, IIOMOTAeT TOJYYHUTh HABBIKK TOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHHI.

MeroanyeckuMu ~ MaTepUallaMH,  HANpPaBJSIIOIIMMH  CAMOCTOSITENIbHYIO — paboTy
00y4JarOIIUXCSl, SIBIISTFOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1o TUCIHUILIHNHE;

— METOJIUYECKHE YKa3aHHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (Uit 00ydYaromuxcs
1o 3a049HOU (popme oOydeHHs).

11.5. Meronuueckne yKa3zaHHUs MJIs OOYYalOUIUXCS IO TIPOXOXKIEHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.



Texkymuii KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMaTPUBAET KOHTPOJIb KadecTBa 3HAHUU
00y4aroIuxcsl, OCyLIECTBISIEMOIO B TEUEHUE CEMECTpa C LIEIbI0 OLEHMBAHUS XOJla OCBOEHUS
JUCLUATIIIUHBL.

11.6. Meronuueckue ykazaHusi Uis OOy4aroIUXcs MO MPOXOXKIACHUIO MPOMEXYTOYHOMH
aTTeCTallHH.

[IpomexxyTounass  arrectanust  oOyyarolIMXCs ~ HpeAycMaTpuBaeT  OLIEHUBAHHE
IIPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3yJbTaTOB 00yueHHs mo aucuuiuinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — (opMa OICHKM 3HaHWH, MOJYYEHHBIX OOydarolmMMCs B IpoLecce
U3y4eHHs BCeH AMCUUIUIMHBI WK €€ YaCTH, HAaBBIKOB CaMOCTOSATEIbHOM paboThl, CIOCOOHOCTH
IOPUMEHATh MX JJIS PEIIeHUs NPAaKTUYEeCKHUX 3a7ad. DK3aMeH, KaK MpaBWIO, NPOBOAUTCS B
NEepUoJ HSK3aMEHALIMOHHOW CECCHMM U 3aBEPIUAETCSl aTTECTALlMOHHOM OLIEHKOW «OTJINYHOY,
«XOPOLIO», «yIOBIETBOPUTEILHOY, HEYIOBIETBOPUTEILHO.



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




