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AHHOTaUs

HucuunnnHa «MUKpONpoLeccophl, yCTPOWCTBA M MNPOrpaMMHPOBAHUE» BXOIUT B
o0pa3oBaTeNpHYI0 TMPOrpaMMy BbICIIET0 0Opa3oBaHUsi — TMporpammy OakaiaBpuaTta IO
HarpaBjeHuto noarotoBku/ crenuanbHocTH 11.03.01 «PaamorexHukay HampaBIEHHOCTH
«PanoTeXHUYECKUE CUCTEMBl W WX OJKCIuTyatamus». JucnumimHa peanusyercs kKadempoi
«Ne22y.

JlucuuriuHa HaleeHa Ha (G OPMUPOBAHKE Y BBIMTYCKHUKA CIIETYIOIINX KOMITETCHIUH:

[TIK-1 «Crioco6eH BBIMOTHATh MAaTEMAaTHUYECKOE MOJICITUPOBAHNE OOBEKTOB U MPOIIECCOB
MO0 TUIOBBIM METOJMKAaM, B TOM YHUCJIE C MCIOJIb30BAaHUEM CTAaHIAAPTHBIX MAKETOB MPHUKIATHBIX
MPOTrpaMMm, a TaK¥Ke C UCTI0JIb30BAHUEM METOJIOB UCKYCCTBEHHOTO UHTEIUICKTa)

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

ConepxaHve AMCIHUIUIMHBI OXBaThIBA€T KPYI BOIPOCOB, CBSI3aHHBIX C HM3Y4YCHHEM
MPUHITUIIOB MIOCTPOCHUS W (DYHKIITMOHHUPOBAHUS MHKPOIIPOIIECCOPOB, a TAK)KE€ OCOOEHHOCTEH MX
MpOrpaMMHUPOBaHUsl Ha S3bIKAX HU3KOTO M BBICOKOTO YPOBHSI C LENbI0O UX MPUMEHEHUS B
KaueCTBE DJIEMEHTA YNPaBJICHUS DSJIEKTPOHHBIMU YCTPOMCTBAMH, BXOASIIMMU B COCTaB
PaIUOTEXHUYECKUX CUCTEM.

[IpenomaBanue JIUCHUIIIMHBI TPEAyCMaTpPUBACT CleAyionue (GopMbl OpraHU3aIUN
yaeOHOro mporiecca: JIeKIUH, J1ab0paTopHbIe padOThI, MPAKTUICCKUE 3aHATHS, CAMOCTOSTEIIbHAS
paboTta 00yuaromerocs, KypcoBoe mpoeKTUPOBAHHE.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BUABI KOHTPOJIS: TEKYIIMMA
KOHTPOJIb YCTIEBAEMOCTH, TPOMEKYTOUHAs arTecTanus B opMe dIK3aMeHa.

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

S3bIK 00yUYeHUSs IO JUCIUILTUHE KPYCCKHMA »



1. TlepeyeHb IIAHUPYEMBIX PE3YIHTATOB OOYUEHHUS 110 TUCIUITIIMHE

1.1. Ilenu npenoaaBaHus AUCUUTUIAHBI

®opmupoBaHue 0a30BBIX 3HAHUI O MPUHIMIIAX MOCTPOSHHS] MUKPOIIPOIIECCOPOB U UX
IPOrpaMMHUPOBAHUM Il 00ECIIeYeHUs TPOEKTUPOBAHMS, MOAEIUPOBAHUS, SKCIIEPUMEHTAILHON
00pabOTKH, TOArOTOBKM K TPOU3BOJACTBY M OOCITYKUBAaHHIO PATMOTEXHHUECKUX CUCTEM,
KOMIUIEKCOB M YCTPOMCTB.

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

1.3. TlepedeHb IUIaHUPYEMBIX PE3YIbTATOB OOYUYEHUS MO JUCLHUIUINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3ynbratamu ocsoeHus OI1 BO.

B pe3ynbrare M3ydeHus IUCHMILIMHBI OOydarouuiics AOKEH 00aanaTh CIETyIOUIMMU
KOMIIETEHIIMSIMU MM UX YacTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKECHHUS TPUBE/ICHBI B
Tabmune 1.

Tabmuua 1 — IlepeyeHp 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 cTpouTth puznueckue u
MaTeMaTHYeCKUe MOJAEIN MOJIENIEH, Y3II0B,
OJIOKOB PaTUOTEXHUYECKUX YCTPOUCTB U 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 YCTPOWUCTBY;
— «lludposie ycTpoHCTBaY;
— «ONEKTPOHUKAY;




- «PaI[I/IOTeXHI/I‘-IeCKI/Ie OCIIY U CUTHAJIbI».

3HaHMA, TOJIYYEHHBIE TPU H3YyYCHWH MaTepuana JaHHOW IUCHUIUIMHBI, MMEIOT Kak
CaMOCTOATCIIBHOC 3HAYCHUC, TaAK U UCTIOJIB3YIOTCA IIPU U3YYCHUU APYTUX JUCHUITIINH

«CHCTEMBI ¥ CETH PaANOCBSI3HY;

- «[Ipoueccopsl PPOBOI 0OPAOOTKH CUTHATIOBY;

- «[ludposas 06paboTKa CUTHATIOBY U JP.

3. O0BeM u TPyIOEMKOCTb TUCIIUILTAHBI
Jlanueie 00 obieM oO0beMe AUCHUILUIMHBI, TPYJOEMKOCTH OTHENbHBIX BUIOB Y4eOHOM
paboThI O AUCHUILIMHE (M paclpeeeHne 3TOM TPYA0EeMKOCTH 10 ceMecTpaM) IPECTaBIECHbI B
Tabmure 2.

Ta6mmia 2 — O06beM U TPYJ0EMKOCTh JUCITUTITUHBI

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. 3ager, sk3amen (3auer, Judd. 3auq, OK3. JK3.
DK3.%%)

%

Ilpumeuanue: KaHIUAATCKHIN SK3aMEH

4. CoaepxaHue TUCIUIIIUHBI
4.1. Pacnpeznenenue Tpy10€EMKOCTH JTUCUUILIUHBI 110 Pa3esiaM U BUIaM 3aHSATUH.
Pazaenbl, TeMBbI TUCITUTIITMHBI M KX TPYJOEMKOCTh TIPUBEJICHBI B TaOIuUIIE 3.

Tabnuna 3 — Pa3iensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Pa3nensl, TeMBbI IUCIIUMIUINHBI Jexmn | T13 (C3) P KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 6
Paznen 1. CtpykTypa u apXUTEKTypa 4 4 4 4
MUKpPOKOHTpOJLIEpa
Pa3znen 2. Cucrema KOMaHI MUKPOKOHTpOJUIEpA 4 5 4 4
Paznen 3. Pabora nepudepuitHbIX yCTpOHCTB 5 4 5 5
Paznien 4. OcoGeHHOCTH TPOTPAMMUPOBAHHS 4 4 4 4
MUKPOKOHTPOJLIEPOB
HUroro B cemectpe: 17 17 17 30
Hroro 17 17 17 0 30




[IpakTueckass TOATOTOBKA 3aKJIIOYAETCS B  HEMOCPEJICTBEHHOM  BBIIIOJTHEHUU
oOy4JalolMMHUCS  OMNpEeNeJIeHHbIX  TPYIAOBBbIX  (yHKUMH,  CBSI3aHHBIX C  Oy;ymieit
npodecCHOHATBHOMN e TETbHOCTBHIO.

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 pas3ieioB 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 [IpuHuMn GyHKIMOHUPOBAHHS MUKPOIIPOIIECCOPa
1.4 UnTepdeiicsl, ncnoab3yeMble sl CBSI3U MUKPOIIPOLIECCOPOB
C BHEIIHUMHU yCTPOWCTBaMHU (Ha CaMOCTOSTENIBHOE U3YUEHUE)

Jlexuus 2

1.5 TakTHpOBaHKE U CUHXPOHU3ALMS MUKPOMPOLIECCOPOB
p 1 1.6 PeructpoBasi mamMsiTh MUKPOIIPOLIECCOPOB

asied 1.7 llepudepuiinsie ycTpoiicTa

1.8 3anomuHaromue ycTpolicTBa MUKpoIpolieccopa (Ha
CaMOCTOSITEJIbHOE U3YUYEHHE)

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 ¢ oOparieHnem 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 KomaH bl IEpECHUIKU JAHHBIX U IIEpeadn yIpaBIeHUs

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(GOPMAIIMOHHBIX 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 ba3oBbrIit anroput™ 00paOOTKU BHEIIHUX 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 MEKPOKOHTpOJLIIEpA

3.2.1 cnonp30BaHuE MOPTOB BBOJAA B KAUECTBE YHUBEPCATBHOTO
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 CETAX
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 PEKUM CHA U UCIOJIb30BaHUE
HETOJIKITFOUEHHBIX BHIBOJIOB (Ha CAMOCTOSTEIHPHOE U3YUCHHUE)

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 Mmoayns 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 ba3oBbIil anrOpUTM HUCIIOJIB30BAHUS ITPEPHIBAHMI,
UHHUIUHPYEMBIX TaliMepamMu/cueTYnKaMH

3.5.2 Ucnonbp30Banue npeaaeauTeneii TalMepoB/CUeTYNKOB JIJIst
(dbopMUpPOBaHUS TAKTOBBIX CUTHAJIOB

3.5.3 Ctpykrypa v npuHIHN PYHKITMOHUPOBAHMS 8 pa3psIHBIX
TalilMEepPOB/CUETUNKOB

3.5.4 Peructpsl, HCNIOTIB3yEMBIE JJIs1 OpraHU3auy padoThI 8
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 MIECTHAAATUPA3PSAAHBIX 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
(GYHKIIMOHUPOBAHHE MOAYJIS

3.6.5 CoxpaHeHue pe3ysbTara npeoOpa3oBaHms

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 UcnonwzoBanue JTAG untepdetica ais
IPOTrpaMMHUPOBAHUS KPUCTAIIAa MUKPOKOHTPOJLIEpa

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

Jlekusa 16
4.1 IIporpaMmMmupoBaHu€ MaMsITH MUKPOKOHTpoOJUIepa. BUTel




3aIlIUTHI IaMATH U IPpOTrpaMm

4.2 CamonporpaMMHpOBaHNE MUKPOKOHTPOJIIEPOB

4.2.1 OcobeHHOCTH OpraHU3aIluU MaMITH MUKPOKOHTPOJLIEpa

4.2.2 OyHKIIMOHUPOBAHUE 3arpy3urKa

4.2.3 Yrenne KOHPUTYpUPOBAHHBIX SYEEK U SYCEK 3aIIUTHI (HA
CaMOCTOSITEIIbHOE N3yUYEHHUE)

Pasnen 4

Jlekmsga 17

4.3 MUKpOIIPOIIECCOPHBIE 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 MpakTUYECKUX 3aHATUHA U UX TPYAOEMKOCTh MPUBEICHBI B TAOIHIIC 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
(dac) JIUHBI
Cemectp 6
1 | Onpenenenue
TEXHUUYECKUX
[IpakTrueckoe
MapaMeTpoOB U 2 1
3aHSTHE
XapaKTEPUCTUK
MHUKpONPOILIECCOPOB
2 | 3yuyeHue OCHOB s3bIKa
[IpakTrueckoe
MPOrPaMMHUPOBAHUS 2 2
3aHSTHE
Assembler
3 | U3yuenue npaBui
HaIUCaHUs
Pemenne
MOJIPOTPAMM JJIst 2 3
CUTYAlLlMOHHBIX 3a/1a4
(GyHKIIMOHUPOBAHUS
MHUKPOKOHTPOJIIIEPA
4 | Uzyuenue crocoboB
€aNN3alnN PEKUMOB
P H Up Pemenue
CTaTUYECKOU U 2 3
. CUTYAIIMOHHBIX 3324
JTUHAMHAYECKON
WHJIUKaIIU
5 | U3yuenue ynpaBieHus
U(pPOBBIMU Pemenue ) 3
3JIEMEHTaMU 4epe3 CUTYAIIMOHHBIX 3a]a4
untepdeiic SPI
6 | M3yuenue
Y1 Pemenue
IPOrPaMMHOTO CIIoco0a 2 3
CUTYAlLlMOHHBIX 3a/1a4
OpraHu3alMH 3a0EPKKU
7 | U3ydyenue mexaHusMa Pemenue 2 3

BKJIFOUCHUST MOJTYJICH

CUTYAIIMOHHBIX 3a71a4




00pabOTKH aHATIOTOBBIX
CHUTHAJIOB

N3ydeHue BO3MOKHOCTH
[10/1a4M HAa CUCTEMBI
WHJUKAIUU CUTHAJIOB C
IUPOTHO-UMITYJILCHOU
MOJYJISIITUEH

[IpakTrueckoe
3aHATUC

N3yuyenue mexanuzma
CaMOIIPOrPaMMHUPOBAHMS
MHUKPOKOHTPOJIIIEPA

[IpakTrueckoe
3aHATUC

Bcero

17

4.4. JlabopaTopHbIe 3aHATHS

TeMbl 1a00paTOPHBIX 3aHITHI B UX TPYAOEMKOCTh IPUBEICHBI B TabIUIIE 6.

Tabnuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb

No
/o

HaumenoBanne 1abopaTopHbIX paboT

TpynoeMKoCTb,
(gac)

N3 Hux
MPAaKTUYECKOM
MOATOTOBKH,
(dac)

Ne
pasnerna
JIACLIMIT

JINHBI

Cemectp

6

Coznmanme npoekra B cpeae Microchip Studio

WccnenoBanue BBHIITOIHEHUS
apru(pMETHIECKUX OTEePAIUA YUCET CO 3HAKOM
B MUKPOIIPOLIECCOPHON CUCTEME

W3yuenne  cnocoOOB ~ 3amucu  YHCET
pa3HHqH0ﬁ JJIMHHBI B namMsAaTh
MUKPOKOHTPOJLIEpa

Hccnenosanue (YHKIIMOHUPOBAHUS
MHUKpPOKOHTposuiepa AVR Tmpu BBINIOTHEHUH
apu(METHYECKUX Onepanui

Nzyuenue MexXaHu3Ma 00paboTKu
IIPEPBIBAHUI

Uccnenosanue MeEXaHu3Ma 00paboTKu
COOBITHI, MPEPHIBAIOIIUX BBIIIOJIHEHHE
OCHOBHOW MPOTPAMMBI

N3yuenne mexaHu3Ma OTOOpaxkeHUs: OyKB Ha
CEMHCETrMEHTHOM HHANKATOpe

UccnenoBanue ycTpoHCTB JUHAMUYECKOU
HHIUKAUUU C YIPABICHUEM 4YeEpe3 IIOPTHI
BBOJIa/BBIBOA

N3yueHne CXEMOTEXHUYECKON peanu3alnuu
CUCTEMBl JUHAMMYECKOM HMHIUKAUUU C
NOJIKIII0UeHueM yepe3 narepdeiic SPI

10

UccnenoBanue ycTpoHCTB AUHAMHYECKOU
WHVKAIUHU C YIpaBlIeHUEM uyepe3 uHTepdeiic
SPI

11

N3yuenune cnocoba HM3MEpeHHsS MapaMETpPOB
MMITYJIbCHOTO CUTHAJIa

12

Peaqmzanuss ~ BpeMeHHbIX  (QYHKUHMH B
MHUKPOIIPOLIECCOPAX




13 | U3yyenne MexaHu3Ma BBOJA [JIaHHBIX B
MHUKPOKOHTPOJLIEP C AaHAJIOTOBBIX JIATYUKOB

14 | UccnenoBanue CpeACTB BBIBOJA AHAJIOTOBOM

uHpopMauu

15 | U3yuenue MEXaHu3Ma dbopmMupoBaHUS
CUT'HAJIOB c LIUPOTHO-UMITYJILCHON 1 1 3
MOJTYJISIITACH.

16 | U3yyenne 0a30BOT0 airoputMa HWHUIUA-
JIM3allMd PEeKHMa CaMOINPOrPAMMHUPOBAHUS B 1 1 4
MHUKPOKOHTPOJLIIEPE

17 | U3ydenue nponeaypsl YTeHUS KOHPUTYPH- 1 4
POBAHHBIX SIYEEK U STYEEK 3aLUThI

Bcero 17 16

4.5. KypcoBoe npoeKkTHpoBaHKe/ BEITIOTHEHNE KYPCOBOM pabOThHI
Y4eOHBIM IIJIAHOM HE TIPETYCMOTPEHO

4.6. CamocrodTenbHas padoTa 00yJaroInXcs
Bunsl camocTosTensHON paboOTHI M €€ TPYIOEMKOCTh IPUBEIEHBI B Ta0uIe 7.

Ta6mmia 7 — Buasl caMOCTOSTENBHOM paOOTHI M €€ TPYTO0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrosiTensHOM pabOThI

qac qac
1 2 3
N3ydenune TeopeTHdecKOro Mmarepuaia 7 7

nucturiuael (TO)

KypcoBoe npoektuposanue (KII, KP) 8 8

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pegepata (P)

[TonroroBka K TeKyIeMy KOHTPOJIIO

ycneBaemoctu (TKY) / /
Jomamnaee 3amganune (/13)
KonTtponbabie paboTel 3a0uHnukoB (KP3)
[ToaroroBka K MpoOMeKyTOYHOMN 8 8
arrectaruu (I1A)

Bcero: 30 30

5. IlepedyeHn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUTSL CAMOCTOSITEIBHON pabOThI 00YYArOMIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-MeTOIMYeCKHe MaTepHalbl ISl CAMOCTOSITEILHON PadOThl OO0YYaIOIIUXCsl YKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
IlepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUH MTPUBEJIEH B TaOIuLE 8.
Tabnuna 8— [lepeyeHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUMN

[Tudyp/ Komnuectso
p bubnuorpaduyeckas ccpuika AK3EMILISIPOB B
URL azpec oubnmoTexe




(KpoMme AIIEKTPOHHBIX

AK3EMILISIPOB)

bakmieena, I0.B.

Mukponporeccopbl: YCTPOHCTBO U

nporpammupoBanue.  [IpuHIUIBI

NOCTpOeHUs : ydueOHOoe mocobue /

IO. B. bakmeeBa, H. B.

[ToBapenkun, A. K. Epmakos; C.-
Ob I'VAIIL .
[Terep6. TOC. YH-T a’pOKOCM. ONEKTPOHHBIN

JUTsl aBTOPU30BaHHBIX
. npuOOpPOCTPOCHUS. - DJIEKTPOH. JOKYMEHT
M0JIb30BaTeNeH
TEKCTOBLIE aH. - CaHKT-

[etepOypr : Uzn-so I'VAIL 2022.
- 144 c. - Cucrem. TpeGoBaHHUS:
ACROBAT READER 5.X. - ISBN
978-5-8088-1691-6 : b. 1. - Tekct
: DJICKTPOHHBIMN.

URL:
https://e.lanbook.com/book/90223
(mata obpamenus: 16.08.2021)

benos, A. B. MUKpOKOHTpOJLIEPHI
AVR: oT a30B nporpaMMupoBaHus
0  CO3JaHMSI  MPAKTUYECKHUX
yCTpOMCTB : camoyuutens / A. B.
bemoB. — Cankrt-IletepOypr
Hayxa u Texnuka, 2016. — 544 c.
— ISBN 978-5-94387-854-1. —
Texct : anexkrponHslii / Jlanp
3JICKTPOHHO-OMOIMOTEYHAS
cHucTema. — URL:
https://e.lanbook.com/book/90223
(mata obpamenwus: 16.08.2021). —
Pexxum noctyna: mjisi  aBTOpH3.

MIOJIb30BaTEIICH.
URL: CoHBKYH, M. A.
https://e.lanbook.com/book/107725 | MuKponponeccopHbie  CHCTEMBL
(nata obpamenus: 16.08.2021). | CpeAcTEa paspaboTKu
NPOTPAaMMHOTO O0CCIICUCHHUS IS
MHUKPOKOHTPOJUIEPOB ~ CEMEHCTBA

AVR : yuebHoe mocobue / M. A.

Conpkua, A. A. Ilamma. —
Tomck : TITY, 2016. — 90 ¢c. —
ISBN 978-5-4387-0676-2. —
Tekct : anexkrponHslii / Jlanp

3JICKTPOHHO-OMOIMOTEYHAS

cHucTema. — URL:
https://e.lanbook.com/book/107725
(mata obpamenwus: 16.08.2021). —
Pexxum noctyna: mjisi  aBTOpH3.

MI0JIb30BaTENEN.
URL: EBcTtudees, A. B.
https://e.lanbook.com/book/61006 | MuKpokoHTpOILIEpbI AVR

(mata obpamenwus: 17.08.2021).

cemerictB Tiny u Mega ¢dupmbl
ATMEL : yuyebnoe mocobue / A.
B. EBctudeeB. — 5-¢ wum3g. —
Mocksa : JIMK Ilpecc, 2010. —




558 ¢. — ISBN 978-5-94120-220-
1. — Texkcr : anekTpoHHbli // Jlanb
3JICKTPOHHO-OMOIMOTEUHAS
cHucTema. — URL:
https://e.lanbook.com/book/61006
(mata oOpamenwus: 17.08.2021). —
Pexxum poctyna: myisi  aBTOpH3.

MI0JIb30BaTENEN.
URL: bapanos, B. H. Ilpumenenue
https://e.lanbook.com/book/40961 | MUKPOKOHTPOJIJICPOB AVR:
(;[aTa 06paH.[eHI/I$IZ 17082021) CXEMBbI, AJITOPUTMBI, IIPOrpaMMEl :

yuebHoe nocobue / B. H. bapaHos.
— 3-e u3a., nepepad. — Mockga :
, 2010. — 288 ¢. — ISBN 978-5-

94120-121-1. — Texer :
DIIEKTPOHHBIH // Jlanb
3JICKTPOHHO-OMOIMOTEYHAS
cHucTema. — URL:

https://e.lanbook.com/book/40961
(mata oOpamenwus: 17.08.2021). —
Pexxum noctyna: myisi  aBTOpH3.

MOJIb30BaTEICH.
URL: XapTos, B. S
https://e.lanbook.com/book/106326 | MuKpokoHTpoILIEpbI AVR.
(nata obpammenus: 17.08.2021). [IpakTHKyM /ISl HAYMHAIOUAX

yuebHoe nocobue / B. 5. Xapros.
— 2-¢ u3A., UCOp. WU JAOM. —
Mocksa : MITY wum. baymana,
2012. — 280 c¢. — ISBN 978-5-

7038-3565-4. — Texkcr :
AJICKTPOHHBIN // Jlanb
AIIEKTPOHHO-OUOTHOTEYHAS
cucrema. — URL:

https://e.lanbook.com/book/106326
(mara obpamenus: 17.08.2021). —
Pexxum pocryma: Ui aBTOpUS3.
I10JIb30BATENEH.

7. IlepeueHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH()OPMaMOHHO-TEIEKOMMYHHUKAIIMOHHOH cetn «HTepHeT»
[Tepeuenn AIIEKTPOHHBIX 00pa30BaTEeNbHBIX pecypcoB UH(POPMALIMOHHO-
TENICKOMMYHHUKAMOHHON cetn «MHTepHeT», HEOOXOAMMBIX Ui OCBOCHHS JIUCIUIUINHBI
npuBezeH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pPa30BATEIBHBIX PECypcoB HHOOPMAIMOHHO-
TEJICKOMMYHUKALIMOHHOHU ceTu «HTepHeT»
URL anpec Haumenosanue

8. IlepeueHb HH()OPMAIIMOHHBIX TEXHOJIOTHI
8.1. IlepeueHp MpPOrpaMMHOTO OOECMEUYEHHUsS, HCIIOIB3YEMOTO TMPH OCYIIECTBICHUH
00pa3oBaTeNBFHOrO MpoIiecca MO AUCIUILTHHE.




[lepeueHp UCTIONB3yEeMOT0 IPOTPAMMHOT0 obecrieueHus npeacTasieH B Tadmure 10.

Ta6mmma 10— [Tepeders mporpaMmMHOTO 0OecrieueHHUs

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenp MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX npu
OCYIIECTBICHUN 00pa30BaTEeILHOTO MPOIIecca MO AUCIUILUINHE

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

Tabmuna 11— Ilepedenb HHPOPMALTMOHHO-CIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 0a3za
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Ui  OCYILECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTUHE, TPEACTaBiIcH B Tabnuiel?2.

Tabnuna 12 — CoctaB MaTepraibHO-TEXHIUYECKOH 0a3bl

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

MynbsTUMeauiiHas JIEKUUOHHAS ay TUTOPHUS

2 | CnenmanusupoBanHas naboparopus «Jlabopatopus udpoBoit

22-08
00pabOTKH CUTHAJIOB)

10. OnueHouHble cpeacTBa ISl IPOBEICHUS TPOMEKYTOUHON aTTECTAllUU
10.1. CocTtaB OLIEHOYHBIX CPEICTBIUI IPOBEIEHUS MPOMEXKYTOUHOW aTTecTaluu
00ydJaronuxcs mo TMCIUTIMHE TTpUBe/IeH B Taommie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEICHHSI IPOMEKYTOUHOM aTTeCTaIllH

Bua npomeXyTo4HON aTTeCTaluu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOIpOCOB K AK3aMEHY;
TecTsl.

10.2. B kauecTBe KpHUTEpPHUEB OLCHKH YPOBHA CQOPMHUPOBAHHOCTH (OCBOCHU)
KOMITETCHIIMA OOYJaronuMuUCs TPUMEHSETCS S5-OauibHas IIKajga OIeHKU CHOPMHPOBAHHOCTH
KOMIIETEHIIN, KOTopasi mpuBeJeHa B Tabnuie 14. B TeueHne cemMecTpa MOXKET UCIOIB30BATHCS
100-6amnpHass  mIKaja  MOJYJbHO-PEUTHHTOBOW  CHCTEMBl ~ YHHBEPCHUTETa,  IpaBHIIa
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJbHBIM HOPMAaTHBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu orieHKH ypoBHS c(pOpPMUPOBAHHOCTH KOMIETEHIHH

OreHKa KOMITETEHITUH

XapaktepucTrka chopMUPOBAHHBIX KOMITCTCHITUI
5-0aiuIbHAs IKaIa PaKIep (bop

— oOyyaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEPEHHO, JIOTHYHO, TI0CJICI0BATEILHO U TPAMOTHO €T0 H3JIaraeT;

— Oonupasich Ha 3HAHMS OCHOBHOW W JIONOJHUTEIBHON IJIUTEpaTyphl,
TECHO TPUBS3BIBACT YCBOCHHBIC HAyYHBIC ITOJIOKEHHS C MPAKTUYCCKON
JIeATEILHOCTBIO HAIPABIICHUS;

— yMeJ10 00OCHOBBIBACT U apryMEHTHPYET BBIIBHIAEMbIC UM HJICH;

«OTJIMYHO»
(Ga4YTCHO»




OreHKa KOMITETEHITUH

XapakrepucTrka chopMUPOBAHHBIX KOMITCTCHITUI
5-0aiuIbHAas IKaIa PaKIep (bop

— JIeJIaeT BBIBOJIBI U 000O0IICHMS;
— CBOOOJTHO BITaJICET CHCTEMOM CITeIINATH3UPOBAHHBIX TTOHSTHH.

— o0yyaronuiicss TBEpI0 YCBOWII MPOTPAMMHBIN MaTepuan, TPaMOTHO H
MO0 CYHIECTBY W3JaraeT €ro, OINUpasCh Ha 3HAHWS OCHOBHOM
JUTEPATYPHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOEHHBIE 3HAHUS C MPAKTUYECKOW JEATETbHOCTHIO
HaIpaBJICHUS;

— apTyMEHTUPYET Hay4YHBIC MTOJIOKEHNUS,

— JIeJIaeT BBIBOJIBI U 000O0IICHMS;

— BJIAJIEET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSATHH.

(XOPOLIO»
(Ga4uTCHO»

— oOy4Jaronuiicss yCBOMJI TOJIBKO OCHOBHOHM TMPOTPaMMHBIA MaTepHa,
[0 CYIIECTBY HM3J1araeT €ro, ONMpascCh HAa 3HAHHUS TOJHKO OCHOBHOM
JUTEPATYPHI;

— JIOIyCKAeT HeCYIECTBEHHBIE OMIMOKN U HETOYHOCTH;

— HCTBITHIBACT 3aTPYIHEHHS B TPAKTHYECKOM NPUMEHCHHWH 3HAaHHWN
HarpaBJICHNUS;

— cnabo0 apryMeHTUpPYET Hay4YHbIE MOJIOKEHHS,;

— 3aTpyaHseTcs B GOPMYIMPOBAHUH BBIBOJIOB M 0000IICHNUH;

— YaCTUYHO BJIJICET CUCTEMOH CIIEIMAIN3UPOBAHHBIX MOHSITHH.

«yZIOBJIETBOPUTEITHHOY
«BAYTEHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacCTH TMPOTPaMMHOTO
MaTepHaa;

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

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM NMPUMEHEHUH 3HAHMUIA;

— HE MOXET apryMEHTUPOBAaTh HAYUHBIE ITOJIOKEHMS;

— He (OpMYIHPYET BHIBOJOB M 0000IIICHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTCHO»

10.3. TunoBble KOHTPOJIbHBIE 33AHUS NN UHBIE MATEPHAJIBI.
Bomnpocs! (3agaun) Ui sK3aMeHa MpeacTaBiIeHb! B Tadnure 15.
Tabmuua 15 — Borpocs! (3a1a4n) A7 9K3aMeHa

Kon

Ne /it [Tepedyens BonmpocoB (3a1a4) 11 IK3aMeHa
WHIUKATOpA

1. Coznanme npoekta B cpeae Microchip Studio. Co3naiite I1IK-1.3.1
MPOEKT UcTob3ys paznuunbie BapuanTel GNU Compiler
Collection. IIpoBenute ncciaea0BaHus pa3TMYHBIX BAPUAHTOB
co3manus npoekra. Onpenenure KpUTepui, Mo KOTOPOMY
Oyzer npousBeneHa orieHka. ObpabdoTaiiTe monyueHHbIE
pe3yabTaThL.

2. HccnenoBanue BbIMoOMHEHUs apudmerndeckux omepauuid | [IK-1.V.1
qucel CO 3HAaKOM B  MHUKPOIPOLECCOPHOH  CHCTEME.
Boimonaute onepauuto cnoxkenuss (A+ (-B)) Onwumure
porecc MIPOBEACHUS UCCIIEI0BaHUS MeXaHu3Ma
BBITIOJTHEHUS apudMeTHIeCKOM orepanuu B
MHUKPOKOHTPOJLIEPE.

3. Croco® 3amucu uwmcen pa3niuyHodl aauHHBL B mamsath | [1K-3.3.1
MHUKpOKOHTposuiepa. 3amumute 4ucio O0xAA um 0xAAAA
(rne A — m000il CHUMBON MIECTHAIIATHPUIHON CHCTEMBI
CUHCJICHHUS) BO BCTPOCHHYIO/BHEITHIOIO aMsATh




MHUKpOKOHTpoJuiepa. [IpoBeaure uccienoBaHue MexaHH3Ma
3allUCH YHCENl B MaMATh MHUKpPOKOHTposuiepa. OOocHyiite
KpUTEpH, Ha OCHOBAaHUU KOTOPOro OyIeT MpoBeIeHa
oueHka. O6paboTaiiTe NOTy4eHHBIH Pe3yNIbTaT.

Uccnenoanue GyHKIMOHUPOBAHUS MUKPOKOHTpoiepa AVR

IIPYU BBIIOJTHEHUU apHU(PMETHUECKUX olepanuid. 3anuimre B
aMsTh MUKpOKOHTpoJutepa ynciio 0XAAAA (tne A — mo0oit
CHUMBOJI IHGCTHaI[HaTHquHOﬁ CHUCTEMBbI C‘{I/ICJ'IGHI/I}I).
Cnoxure paHee 3anucaHHoe dYuciao ¢ yuciaom OxAAA.
Onpenenure KpUTepuid, HAa OCHOBAaHUM KOTOpOTrOo Oymer
npoBezieHa oreHka. O6paboTaiiTe MOTydYeHHBIN pe3yJIbTar.

IK-1.3.1

M3yuenne MexanuzMa 00pabOTKHU NpepbIBaHUIN

IIK-1.V.1

Jlabopartopnast pabota 6. MccnenoBanue Mexanusma
00pabOTKN COOBITHIA, IPEPHIBAIOIINX BHITOJTHEHHE OCHOBHON
pOrpaMMBbl

I1K-3.3.1

Jlaboparopnas pabora 7. M3yueHue MexaHu3mMa OTOOpaKCHUS
OyKB Ha CEMHUCErMEHTHOM HHJIUKATOPE

IK-1.3.1

Jlaboparopuas padota 8. MccnenoBanue ycTponucTB
TMHAMUYECKON WHANKAIINY C YIIPABJICHUEM Yepe3 IOPTHI
BBOJIa/BBIBOJIA

IIK-1.V.1

Jlaboparopnast pabora 9. HM3yueHne CXeMOTEXHUYECKOM
pcam3anuun CHUCTEMBI I[HHaMHqCCKOfI WHAWKaAIIun C
noAKIoueHueM yepes uaTepdeiic SPI

I1IK-3.3.1

10.

Jlabopartopnas padora 10. MccnenoBanue ycTpoiicTs

JMHAMHYECKON MHIMKAIIUY C YIIPaBJICHUEM depe3 uaTepdeiic
SPI

IK-1.3.1

11.

Jlaboparopnas pabota 11. 3yduenue ciocoba nusmepeHust
napamMeTpOB UMITYJILCHOTO CUTHAJIA

IIK-1.V.1

12.

JlaGopatopHnas padota 12. Peanu3zarus BpeMeHHbIX (GyHKIUN
B MHKPOITPOIIECCOPax

I1K-3.3.1

13.

Jlaboparopnas pabota 13. 3ydyenune Mmexanu3ma BBOIa
JAHHBIX B MUKPOKOHTPOJIJIEP C AaHAJIOTOBBIX TaTYMKOB

IK-1.3.1

14.

JlaGopatopnast paGora 14. HMccnenoBanue CpeacTB BBIBOJA
aHAJIOTOBOW MH(POPMAITHH

IIK-1.V.1

15.

Jlaboparopnas pabota 15. U3yuenune mexanusma
(bopMHPOBaHUSI CUTHAJIOB C IIUPOTHO-UMITYJILCHOM
MOAYJISILUEH

I1K-3.3.1

16.

JlabopartopHnast pabota 16 M3ydenune 6a30BOro aaropurma
MHUIYAIU3alUU PeXUMa CaMOIIpOorpaMMUPOBaHUs B
MUKpOKoHTpouiepe. JlabopaTopras padora 17 MccnenoBanue
BJIMSIHUA TIPEAYCTAaHOBOYHBIX OMT MPOTpaMMHUPOBAaHUS Ha
paboTy MUKPOKOHTpOJIIEpa

IK-1.3.1

17.

CtpyKTypHasi cxeMa MUKPOKOHTPOJUIEPOB PA3HBIX CEMEICTB.
WX cxoxcTa u pasnuuusl.

IK-1.V.1

18.

OCHOBHBIE TEXHUUYECKUE XapaKTEPUCTUKH
MHUKPOKOHTPOJIIEPOB

I1K-3.3.1

19.

[TpunHimn GyHKIMOHMPOBAHUS MUKPOIIpoLieccopa

I1K-1.3.1

20.

WuTepdeiicl, ncnoiabp3yeMble s CBSI3U MUKPOTIPOLIECCOPOB C
BHEIIHUMH YCTPONCTBAMU

IIK-1.V.1

21.

TakTupoBaHHWE U CUHXPOHHU3ALHsI MUKPOIIPOLIECCOPOB

I1K-3.3.1

22.

PerucrpoBasi maMsTh MHKPOIIPOIIECCOPOB

I1K-1.3.1




23. [Tepudepuiinbie ycTpoiicTBa IK-1.V¥.1

24, 3anoMuHaloMe yCTPONCTBA MUKPOITpoIieccopa I1K-3.3.1

25. KomaH 161 MUKPOKOHTPOJIIIEPOB ITK-1.3.1

26. CrniocoOblI afipecaliii B MUKPOKOHTpOJIIepax IIK-1.V.1

27. KomaHn b1 peructpoBbIX onepanui I1K-3.3.1

28. Apudmernueckue 1 Joruueckue komauasl s3pika Assembler | [TIK-1.3.1

29. Komangp! si3pika Assembler ¢ oOpaiieHreM K perucTpam IIK-1.V.1
BBOJIa/BBIBOA

30. Komansl si3pika Assembler onepanuii ¢ 6uramu I1K-3.3.1

31. Komannp! si3p1ka Assembler i1 ynpaBieHUS X010M [1IK-1.3.1
IPOrpaMMBbI

32. KomaHnbl nepechulky JaHHBIX U Tiepeaayu ynpasieHus s3bika | [TK-1.Y.1
Assembler

33. [IpepriBaHNsi B MUKPOKOHTPOJLIEPE I1K-3.3.1

34. Haznauenue cucteMsl pepbrIBaHui U1st 0OOMEHa TaHHBIMH B IK-1.3.1
MH(OPMALIMOHHBIX CETAX

35. MexaHu3Mm yrpaBiieHUsI BHYTPEHHUMHU MPEPHIBAHUSIMH B IK-1.V.1
MH(POPMALIMOHHBIX CETAX

36. AnropuTt™M paboThl CUCTEMBI BHYTPEHHUX MPEPBIBAHUHN MPH I1K-3.3.1
00paboTKe JaHHBIX

37. Bexkrtopsl npepsiBanuii B MUKkpokoHTpoJuiepe cemeiictea AVR | T1K-1.3.1

38. Buemnue npepelBaHUE KaK MEXAHU3M ITOBBIILICHUS IIK-1.V.1
OBICTPOICUCTBUS

39. bazoBelii anroput™ 00pabOTKK BHEIIHUX MPEPHIBAaHU B I1K-3.3.1
MUKPOKOHTpOJIIEpe

40. OcobeHHOCTH TPOrPaMMHUPOBaHHSI MUKPOKOHTPOJLIIEPA B IK-1.3.1
pexumMe 00pabOTKU TPephIBAHUN

41. O06paboTrurku npepbiBaHui Ha si3bike Assembler u C IK-1.¥.1

42. [TopTsl BBOJIa/BBIBOIA MUKPOKOHTPOJLIEPA I1K-3.3.1

43. Hcnonb3oBanue mopToB BBOJIa B KAYECTBE YHUBEPCATIBHOTO IK-1.3.1
1 poBOro BBOa/BbIBOIA HH(OPMAIMK B MH(POPMALIMOHHBIX
CeTsIX

44. YcTpoiicTBO 1 paboTa MOPTOB BBOJIA/BBIBOIA [IK-1.¥.1
MUKPOKOHTpOJUIEpa

45. MexaHu3m oOMeHa TaHHBIMH B HH(OPMAIIMOHHBIX CETAX I1K-3.3.1
yepes MOpThl BBOJIA/BbIBOIa MUKPOKOHTPOJLIEpa

46. AJnbpTepHaTUBHBIC (YHKIIMU TIOPTOB BBOJIA/BBIBO/IA I1K-1.3.1

47. OcobeHHoCcTH MpOorpaMMHUpPOBaHUs TOPTOB BBo1a/BeiBoja ipu | [IK-1.V.1
obMeHe nHpopmanuei

48. Hactpolika mopToB BBO/Ia B p€KHM CHA U UCIOJIb30BAHHUE I1K-3.3.1
HETOKITIOUYEHHBIX BBIBOIOB
[TocnenoBarenwsHbI epudepuitHbil nHTEpdEiic Serial
Peripheral Interface (SPI)

49. Hcnonb3oBanue unrepdeiica SPI npu oOMeHe 1aHHBIMU B IK-1.3.1
MH(OPMALIMOHHBIX CETAX

50. CtpykTypHas cxema 1 mpuHIunI pabotsl moayins SPI IIK-1.V.1

51. OcobenHoctu nporpaMMupoBanus Moyiast SPI I1K-3.3.1

52. Hcnonps3oBanne BBIBOIa BEIOOPA aKTUBHOTO BEOMOTO IK-1.3.1

YCTpOMCTBA
[TocnenoBarenbHbIN ABYXIPOBOHBIN HHTEpdeiic Two -wire
Serial Interface (TWI)




53. Ucnons3zoBanne unrepderica TWI m1s oOMeHa 1aHHBIMU B [IK-1.V.1
MH()OPMAIIMOHHBIX CETAX

54. [Tpunmn odmena qanabpIMU 10 rHE TWI I1IK-3.3.1

55. B3anmoneiicTere npukiiagHou nporpammel ¢ moayiaem TWI [IK-1.3.1

56. Pesxxumbl pabotsl moaynss TWI IIK-1.V.1

57. ba30Bblii aNrOpUTM UCIOIB30BAHUS IPEPHIBAHUM, I1K-3.3.1
WHUIIUUPYEMBIX TaliMepaMu/CueTIYNKaMu

58. Hcnonk3oBanue npeaaenuTeNeld TaiMepoB/CYeTYUKOB ISt [IK-1.3.1
(bopMHpOBaHHUS TAKTOBBIX CUTHAJIOB

59. CrtpykTypa 1 puHIUI QYHKIIMOHUPOBAHUS 8§ pa3psITHBIX [IK-1.V¥.1
TailMEepPOB/CUETIYNKOB

60. Peructpsl, ucnosabp3yemMsbie sl OpraHu3aly padoThl 8 I1K-3.3.1
pa3psAAHBIX TAHMEPOB/CYETUNKOB

61. CrpykTypa 1 npuHIHI (YHKIMOHUPOBAHUS IK-1.3.1
IIeCTHAIATHPA3PATHBIX TaHMEPOB/CUETUNKOB

62. YnpapieHue TaAKTOBBIM CUTHAJIOM IK-1.V.1

63. CroposkeBoli TaliMep I1K-3.3.1

64. PexxumMbl paboThI IeCTHATIIATHPA3PSATHBIX CYCTIUKOB I1K-1.3.1

65. AmHanorosslii komnaparop. CTpykTypHas cxema U MPUHLIMII IIK-1.V.1
paboTHI

66. Oco0eHHOCTH TPOrpaMMHUPOBaHUS aHAIoroBoro kommnaparopa | I1K-3.3.1

67. Peructpsl, ucnonb3yemseie st nporpammupoBanusg moayiern | 11K-1.3.1
00pabOTKM aHAJIOTOBBIX CUTHAJIOB

68. Amnanoro-uu¢poBoii mpeodpazosarens. CTpyKTypa u IK-1.V.1
(GYHKIIMOHUPOBAHHE MOIYIISI

69. CoxpaHeHne pe3ynpraTta npeoOpa3zoBaHus I1K-3.3.1

70. [ToBbIlIeHNE TOYHOCTH NPE0Opa30BaHUS IK-1.3.1

71. ITapamerpsl Monynss AL IIK-1.V.1

72. IIporpammupoBanue naMsaTi MUKPOKOHTpoJLIepa. buTsl I1K-3.3.1
3aIUTHI TAMSATH U IPOTPAMM

73. OcobeHHOCTH OpraHu3alMy NaMsITH MUKPOKOHTPOJIIepa IK-1.3.1

74. OYHKITMOHUPOBAHKE 3arpy3unKa [IK-1.V¥.1

75. UreHne KOHPUTYPUPOBAHHBIX SYEEK U STUEEK 3aIUTHI I1K-3.3.1

Bomnpocsr (3agaun) s 3aueta / mudd. 3auera npeacraBieHsl B Tabmure 16.
Ta6mmma 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera
Kon
Ne n/mt [lepeuens BonpocoB (3agau) 1 3ayera / nud . 3auera HHKATOPA

Y4eOHBIM MJIaHOM HE IPEIyCMOTPEHO

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIMOIHEHUSI KYpCOBOM pabOThI
MpEJICTaBJICHEI B Ta0wmie 17.
Ta6mmia 17 — [lepedyenp TeM i1 KypCOBOTO MPOEKTHUPOBAHMSI/BBITIOJHEHUS KyPCOBOM pabOThI

[IpumepHbIi TepeyeHb TeM Ui KypCOBOTO IPOESKTHPOBAHUS/BBITIOIHEHHS

Ne n/mn N
KYpPCOBOM pabOThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
BOHpOCBI IJi1 IPOBCIACHUA HpOMC)KyTO‘IHOﬁ arrectaliun B BHUAC TCCTUPOBAHHUA

Mpe/ICTaBJICHBI B Tabymie 18.




Ta6muia 18 — [IpumepHsIii TepedeHs BONPOCOB ISl TECTOB

Ne i/t

[IpuMepHBIii IEpeyeHb BOIIPOCOB ISl TECTOB

Kon
WHMKATOpa

1

HNucrpykuus: [IpounTtaiite TEKCT, BRIOEPUTE IPABUIIBHBIN OTBET U
3aIUIINTE APTYMEHTHI, 000CHOBHIBAIOIINE BHIOOP OTBETA.
Bomnpoc: Kakoii 10ruueckuii 3J1€MEHT MOKET UCIIOJIb30BAaThCA TS
peanmzanuu RS-tpurrepa?

1. MUckimouaromee 1IN

2. Ilrpux Uleddepa

3. Jlormyeckoe CloXeHue

4. Wnseptop
IIpaBuabHbIii oTBeT: 2. Tpux [leddepa
O6ocnoBanme: Iltpux Illeddepa — 310 JOrHUECKUil 37€MEHT,
BBITIOJTHSIOLINI ONEpalnio JOTHYECKOT0 YMHOXKEHUS, C MOCIEAYIoei
uHBepcuen pezynbrata. OH sBIsSETCS 0a3UCHBIM JIOTHYECKUM
AJIEMEHTOM, T.€. Ha €r0 OCHOBE MOXET OBITh TOCTPOEHA JH00ast
1ugpoBas cxema.

HNucrpykuus: [IpounTaiite TEKCT, BEIOEpUTE MTPABUIBHBIC BAPHAHTHI
OTBETa U 3aIMUIINTE aPTyMEHTHI, 000CHOBBIBAIOIIIHNE BEIOOP OTBETOB.
Bonpoc: Beibepure, kakue u3 MepeyrCcICHHBIX BRIPAKEHUN SIBIISTFOTCS
3aKOHaMH OyieBoil anreOpsl

1. 3aKoH UCKIIFOYEHHOTO TPETHETO

2. 3aKOH ABOWHOIO OTPHULIAHUS

3. 3aKOH BCEMHPHOTO TATOTCHUS

4. Teopema ne Moprana
IIpaBuibHbIe OTBeTHI: 2. 3aK0H ABOMHOrO oTpulianus, 4. Teopema ne
MopraHna.
Ob6ocHoBaHMe: 3aKOH UCKIIFOYEHHOTO TPETHETO SIBJISETCS AKCHOMOM, a
HE 3aKOHOM OyJNeBO# anreOpbl. 3aKOH BCEMUPHOTO TSTOTCHHUS SIBIISICTCS
(bU3UYIECKUM 3aKOHOM, a HE 3aKOHOM OYJIeBOM areOphI.

HNucrpyknus: [IpounTaiite TekcT u yctaHoBUTE cooTBeTCTBUE. K
Ka)KJIOM TIO3UIIMH, JAaHHOU B JIEBOM CTOJIOIE, TOI0EpUTE
COOTBETCTBYIOLIYIO MO3HIIMIO B IPAaBOM CTOJIOLIE.
Bomnpoc: YcTtaHOBUTE COOTBETCTBUE MEXKY METOIAMH U3MEPEHUS U
rapaMeTpamu, KOTOPbIE OHU ONIPEAEIIAIOT.
1. MeToa MOCTOBOTO U3MEPEHUS
2. Meroa rapMOHMYECKOIO aHAIN3a
3. Mero CeKTpaIbHOrO aHAIN3a
4. Mertoa BpeMEHHOW JUCKPETU3ALNH
a. Ummemanc
b. AMILTUTYTHO-9aCTOTHAs XapaKTEPUCTHUKA
c. CnexTpanbHbIi COCTaB CUTHaIA
d. BpemeHHbIe mapaMeTphl CUTHAIA
CootBercrBHE: 1 - a. IMnenanc
2 - b. AMIUIMUTYTHO-4aCTOTHAsI XapaKTEPUCTUKA
3 - ¢. CneKkTpalibHBIN COCTaB CUTHAJIA
4 - d. BpemeHHble mapaMeTpbl CUTHAJIA

HNucrpyknus: [IpounTtaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIHHOCTD.
3anummre COOTBETCTBYIONUIYIO TIOCIIEIOBATEIILHOCTh OYKB ClieBa
HaIpaso.

Bonpoc: YcraHoBuTe NpaBUWIBHYIO NIOCIEN0BATEIBHOCTD ITAllOB
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M3MEpEHUs aMILIUTYTHO-4YaCTOTHOM XapaKTepUCTUKU
PaAMOTEXHUYECKOTO y3JIa.

a. [lonroroBka o0opyaoBaHUs

b. Hactpoiika yacToTHOTO reneparopa

c. [ToakmroueHnue ycTponcTna

d. 3anuch pe3ynbpTaToB

IIpaBubHAasi MOCJEI0BATEIbHOCTD: 4, C,b, d

HMucrpykunus: IIpounTtaiiTe TEKCT U 3alIAIINTE Pa3BEPHYTHIN
00OCHOBAHHBIN OTBET.

Bonpoc: O0bscHUTE METOAMKY IPOBEIECHUS U3MEPEHU (Ha30BOTO
C/IBUTa B PaJUOTEXHUYECKHX y31ax. Kakue napameTpbl He00X0AUMO
YUUTBIBATh U IOYEMY?

OrtBer: /i1 n3MepeHus (pa3zoBoOro cIBUra BaXKHO YUUTBIBATh YACTOTY
CHTHAJIa ¥ aMIUIUTY/y BXOJHOTO M BBIXOJITHOTO CUTHAJIOB. MeToauKa
BKJIFOYAET MCTOJIb30BaHue azomeTpa win ocimiuiorpada ¢ GyHkiuei
u3MepeHus $pa3zoBoro cBura. BaxxHo TOUHO CHHXPOHU3UPOBATh
CUTHAJIbl U YYUTHIBATh BIMSHUE BHEIIHUX (PaKTOPOB HA U3MEPEHHUS.

HNucrpykuus: [IpounTtaiite TeKCT, BBIOEpUTE IPABHIBHBIA OTBET U
3aMUIIATE aprYMEHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETA.
Bonpoc: Kakoli u3 nepeuncieHHbIX CYETUNKOB HE SIBIISETCS
aprupMeTHIECKUM?

1 JIBOMYHO-IECATUYHBINA

2 JIxoHCcOHa

3 Cymmupyromui

4 BrpruuTarommi
IIpaBuiabHbIH oTBeT: 2. J[KOHCOHA
O6ocnoBanue: CueTunk J>KOHCOHA — 3TO MOCISA0BATECILHOCTHOE
YCTPOMCTBO, MEHSIOIIEE MOCIEA0BATENILHOCTh BHYTPEHHUX COCTOSTHUH B
COOTBETCTBHUH C KogoM JIubay-Kpeiira, KoTopbIii HE SBIsSETCS
apu(METHYECKIM.

HNucrpykuus: [IpounTaiite TEKCT, BHIOEPUTE MPABUIILHBIC BAPHUAHTHI
OTBETa U 3aIMUIINTE aPTyMEHTHI, 000CHOBBIBAIOIIINE BEIOOP OTBETOB.
Bonpoc: Beibepute, kakue 13 nepeurcaeHHbIX MapaMeTPOB JIOTHUECKUX
3JIEMEHTOB MOKHO ONPEJEIUTH M0 MepeaaTOuYHON XapaKTepUCTUKE

1 HanpsoxeHnue JTOru4eckon eIMHUIbI

2 beicTponeicTBue

3 Harpy3o4Hasi cmocOOHOCTh

4 IloMexoycTOMYHUBOCTD
IIpaBuiabHbie oTBeThI: 1. HanpsikeHue Toruyeckoil e IMHUIEbI, 4.
IToMexoycTOMYUBOCTD.
OobocHoBanme: [IepenaTouHas XxapakTepUCTHKA JJOTHYECKOTO JIEMEHTA
— 3TO 3aBUCUMOCTD BBIXOJJHOTO HANPSKEHUS OT HAIMPSHKEHUS HAa OJHOM
13 BXOJIOB, IIPU YCJIOBHUM, YTO Ha JIPYT'He BXO/bI MOJJaHbl TACCUBHBIE
JIOTUYECKHE YPOBHHU.

HNucrpykuus: [IpounTaiiTe TEKCT U ycTaHOBUTE COOTBETCTBHE. K
KQKJ0W MTO3UINH, TAHHOW B JIEBOM CTOJIOIIE, TO10epuTe
COOTBETCTBYIOIIYIO MO3UIIMIO B IIPABOM CTOJIOIIE.
Bonpoc: ConocraBsTe HUpPOBBIE YCTPOICTBA U pE3yabTaT UX PaOOTHI
1 MynpTumniekcop
2 Jemmudparop
3 IlapannenbHbIi perucTp
4 D-tpurrep
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a. 3anuch WK XpaHeHue oaHoro outa nadopmaiuu b. XpaneHue
MHOTOPAa3psTHOTO TBOMYHOTO uncia. ¢. Kommyranus N BXOTHBIX
CUTHAJIOB Ha eIMHCTBEHHBIN BbIxo[ d. [IpeobpazoBanue ABOMYHOTO
KOJla B HEJJBOUYHBIH.

CoorBercTBHe: 1 -c.2-d.3-b.4-a.

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

Bonpoc: YcranoBuTe nocieqoBaTeaIbHOCTh TPUTTEPOB B COOTBETCTBUU
C MX CJIO)KHOCTBIO U YHUBEPCAJIbHOCTHIO, HAUMHASI OT CaMOI'0 IIPOCTOTrO K
CaMOMY CIIO’)KHOMY.

a. D-Tpurrep ¢ acCHHXpOHHBIMH BXOJIaMH YCTaHOBKH U copoca b. D-
tpurrep c. JK-tpurrep d. RS-tpurrep

IIpaBujbHasi mocjie0BaTeIbHOCTR: d, b, a, C

5 HNucrpyknus: [Ipounraiite Bonpoc u gainTe pa3BEpHYTHIN OTBET.
Bomnpoc: [laiite onpeneneHre KOMOMHAIIMOHHOTO YCTPOUCTBA.
OTtBer: KOMOMHAIIMOHHOE YCTPOMCTBO — 3TO YCTPOHUCTBO, COCTOSIHHUE
BBIXOJIOB KOTOPOTO B IaHHBI MOMEHT BPEMEHH OIPEIEISETCS TOJIBKO
COCTOSIHUSIMHU BXOJIOB B JaHHBIX MOMEHT BPEMEHH. |

1 Tum) 3ananve KOMOMHHUPOBAHHOTO THUIIA C BRIOOPOM OJHOTO BEPHOTO OTBETA U3 YETHIPEX
MPEJIOKEHHBIX U 000CHOBaHHWEM BhIOOpA CUMTAETCS BEPHBIM, €CJIM MPaBUWIBHO yKa3aHa Ludpa
U TIpUBEJCHBI KOHKPETHBIE AapryMEHTBI, HUCIOJb3yeMble Tpu BbIOOpe oTBeTa. I[lomHoe
COBIAaJIEHUE C BEPHBIM OTBETOM OLIEHMBaeTcsl | OGaioM, HEBEpHBIN OTBET WJIM €T0 OTCYTCTBUE —
0 6amnos.

2 tun) 3ajaHue KOMOMHMPOBAHHOIO THIIA C BHIOOPOM HECKOJIBKUX BapUaHTOB OTBETA U3
MPEUIOKEHHBIX U PAa3BEPHYTHIM OOOCHOBAHWEM BBIOOpA CUMTAETCS BEPHBIM, €CIIA MPABHIBHO
yKa3zaHbl UGPHl U MPUBEACHbI KOHKPETHBIE apTyMEHTHI, HCIOIb3yeMble MPHU BHIOOPE OTBETOB.
[TosHOE coBMajieHHe ¢ BEPHBIM OTBETOM OIICHMBAeTCs 1 6ayuioMm, eciu JOMYIIeHbI OMUOKA W
OTBET OTCYTCTBYET — () 6aIOB.

3 tun) 3agaHue 3aKPBITOTO TUIIA HA YCTAHOBJICHUE COOTBETCTBUS CUMTACTCS BEPHBIM, €CIIN
YCTaHOBJIEHBl BCE COOTBETCTBUS (IIO3WLMU U3 OJHOrO CTOJIOIA BEPHO COMOCTABJIEHBI C
MO3UIUSAMH APYroro crosdua). [lomHoe coBmazeHne ¢ BEpHBIM OTBETOM OlleHHWBaeTcs 1 6amiom,
HEBEPHBII OTBET WU ero oTcyrcTBre — () 6amioB

4 Tun) 3ajaHue 3aKpHITOrO TUNA HA YCTAaHOBJICHHE IIOCIEIOBATEIBbHOCTH CUHMTACTCS
BEpPHBIM, €CIIM TMPaBWIbHO yKa3zaHa Bcs MocienoBaTenbHOCTh HUPp. [lonHoe coBmangeHue c
BEPHBIM OTBETOM OIIEHHUBAETCs 1 OayyioM, ecliu JOMYIIeHBI OMUOKH WK OTBET OTCYTCTBYeT — 0
0asos.

5 tum) 3agaHue OTKPBITOTO THIA C Pa3BEPHYTHIM OTBETOM CUMUTAECTCSI BEPHBIM, €CIT OTBET
COBMAJa€T C DTAJOHHBIM IO COJAEPKAHMIO M TMOJHOTEe. [lpaBUNbHBI OTBET 3a 3aJaHUE
OIlICHMBAeTCs B 3 Oayuia, €Clid JOMyIIeHa OJHa OITMOKa \HETOYHOCTh \ OTBET MPaBUIbHBIN, HO HE
MOJIHBIN - | Gayt, ecinu gomnymieHo 6osee 1 omuOKy \ OTBET HEMPABUIIBHBINA \ OTBET OTCYTCTBYET
— 0 6anos.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUUIUIMHE OOYYAIOMIMXCS 3a04HOM (hOpPMBI
00yd4eHus1, TpeICTaBIICHBI B Tabymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEACIAIOIIAE  MPOLEAYpbl  OLIEHHWBAHHUSA
UHAMKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHUS KOMIIETEHLUN, COJEpKaTcsi B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIIl, periaMeHTUpPYIOIIUX TOPSIOK U MPOLEAypy



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

11. Metonuueckue yka3zaHus JUIsl O0yJarOIIUXCs 0 OCBOCHHIO JUCITUTIIMHBI

11.1. MeTtonuueckne yKazaHUs I OOYYArONIMXCS 10 OCBOCHHMIO JICKIIHOHHOTO
MaTepuaa.

OcHOBHOE Ha3HA4YEHHE JIEKIIMOHHOTO MaTepuana — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe W SICHOE H3JIOKEeHHE yueOHOro Mmarepuaia. HasHaueHMe COBpEMEHHOH JIEKIMU B
paMKax JWUCLUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMALHUIO MO TEME, & B OCBOCHUU
(dyHaaMeHTaNbHBIX MPOOJIEM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEUIIHMX
JOCTH)KEHUHM Hay4yHOM MbIciu. B yueOHOM mporecce JeKIHs BBITOJIHAET METOAOIOTUYECKYIO,
OpraHU3alMOHHYI0 U UHPOPMALMOHHYIO QYHKIUH. JIeKIMs pacKpbIBaeT NOHATHIHBIN anmapat
KOHKPETHOW 00JIacTH 3HaHus, €€ MpoOJeMbl, JaeT LEJIbHOE MPEICTaBIE€HHE O IUCLMILIMHE,
MIOKAa3bIBAET B3aUMOCBSI3b C IPYTUMU IUCLHUIUIMHAMH.

[InaHupyemMble pe3yabTaThl IPU OCBOSHUH 00yYarOIMMUCS JIEKIIMOHHOTO MaTepuaa:

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

— TIOJIy4€HHE OIbITa TBOPUECKOM pabOThI COBMECTHO € MPENOJaBATEIEM;

— pa3BuUTHE NPOPECCHOHATBHO-JIENOBBIX  KauyecTB, JIIOOBM K TMpEAMETYy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILIICHHUS.

— TIOSIBIIEHHE HEOOXOAMMOro MHTEpeca, HEOOXOAUMOTO JIJIsl CAMOCTOSITETILHOU PaboThI;

— TIOJy4YyeHHE 3HAHUNH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKHM U O
IPOTHO3€E UX pa3BUTH Ha OJIKaIINe TOJIbI;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuasl (BBIAEIATh IJIABHBIE MBICIH U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSTH HUX B  PA3JIMUYHBIX
bopMyIHUPOBKax);

— TOJIyueHHE TOYHOTO TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHA.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTPALMEN CIIAIOB U
UCIOJIb30BAaHUEM pa3aTOYHOIO MaTepuaja IpU IPOBEIEHUM KOPOTKMX JHUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHUS OTJCIBHBIX TEMATHK MO JUCLIUIUINHE.

CrpyKTypa NpenoCcTaBieHHs JEKIMOHHOIO MaTepUaa:

- BbIOOp OCHOBHBIX MpoOJeM U TpaHchopMamuss UX B MPOOJIEMHBIE CHUTYallUd B
COOTBETCTBHUH C aKTyaJIbHBIM YPOBHEM JOCTHKEHUS HAYKU U TCXHUKH;

- paccMOTpeHHE POOJIEMHBIX CUTYallU;

- IOABEICHNE UTOTOB PACCMOTPEHMS Ka)KIOTO U3 BOIIPOCOB JIEKIINH;

- BBIBOJIBI 110 JIEKIIUU

- 3aJlaHKE HA CaMOCTOSITEIbHYIO padoTy.

11.2. MeTtonuueckue yka3zaHus 151 0OYJarOIIMXCsl 0 YYaCTHIO B CEMUHApax

OCHOBHOU TENBIO 711 00YYAIOMIeTOCs SIBJISIETCS CUCTeMATH3aIus U 00001eHNe 3HAHUH
o u3ydaeMoil Teme, paszzneny, (GopMHpOBaHHE YMEHHs pPadOTaTh C JIOTOJHUTEILHBIMU
UCTOYHHKAMU WH(OpPMAIIUU, COMOCTABJIATh M CPAaBHUBATh TOYKH 3PEHUS, KOHCIEKTHPOBATbH
NPOYMTAHHOE, BBICKAa3bIBaTh CBOIO TOYKY 3peHHs M T.I. B COOTBeTCTBUM ¢ Beaymei
JUIAaKTUYECKON LEbI0 CO/ACpIKaHHEM CEMHHAPCKUX 3aHATHH SIBISIOTCS Y3JIOBBIe, Hambolee
TPYAHBIC Ul TIOHUMAaHHS W YCBOCHUS TEMBI, pa3feiibl AUCUUIUIMHBL Crnenudukoi naHHON
(bopMBI 3aHATHI ABIAETCSI COBMECTHAsl paboTa MpernoaaBaTesis i 00ydaronierocs Hajl perieHuemM
MIOCTaBJICHHOW TPOOJEMBbI, a TOHWCK BEPHOIO OTBETAa CTPOUTCS HAa OCHOBE YEpeIOBaHUS
WH/IMBUIYAIbHOW U KOJUIEKTUBHON JEATEIbHOCTH.

[lpy TOATOTOBKE K CEMHHAPCKOMY 3aHSATHIO 10 TEME TPOCTYIIAHHON JIEKIHH
HEOOXOMMO O3HAKOMUTBCS C IUIAHOM €ro IMpOBEACHHUS, C JHMTEpPaTypod U Hay4YHBIMHU
nyOJIMKAIUSIME 110 TEME CEMHHApa.



11.3. MeTtonuueckne ykazaHusl IJIsi OOy4YalOIMUXCA 1O MPOXOXKICHUIO MPAKTHUECKHUX
3aHATUH

[IpakTrueckoe 3aHATHE SBISIETCS OJHON M3 OCHOBHBIX (DOpM OpraHm3anuu y4yeOHOTO
mporiecca, 3aKII0YaroNIasicss B BRITOTHEHUN 00YyJalOIIUMUCS MO/ PYKOBOJICTBOM TPEIoaBaTes
KOMIUIEKCa YYEOHBIX 3aJaHWi C 1EJbI0 YCBOCHUS HAYYHO-TEOPETHYECKHX OCHOB Y4eOHOMH
JTUCITUTLIMHBL, TPHOOPETEHUSI YMEHUH U HABBIKOB, OIBITA TBOPUYECKOH 1EATEITHHOCTH.

[lenpr0 MpakTHUECKOTO 3aHATHUS JJISI 00YYAIOMIErocs sSBJISETCS MPUBUTHE 00yUYaIOIIUMCS
YMEHHH U HaBBIKOB MTPAKTUYECKOU JIEATENBHOCTH IO U3YyYaEMOW JUCLIUIUINHE.

[Tnanupyembie pe3yIbTaThl TP OCBOCHUH O00YYAIOIIMMCS TIPAKTUYCCKUX 3aHITHA:

— 3aKkperuieHHue, yriayOJeHHWe, pacllipeHHe W JAeTalu3als 3HAHWW TNpU PEIIeHUH
KOHKPETHBIX 3a]1ay;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENTLHOCTA  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJICHHEC HOBBIMM METOJAMH W METOAMKAMH H3YYCeHHs] KOHKPETHOW y4eOHOH
JUCIUTLTUHEL

— BBIPA0OOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TIONYYCHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJ]aHUI;

— obecrieueHHEe paIlMOHAIBHOTO COYETAHHS KOJUIGKTHBHOW M MHIWBHAYyaJIbHOW (Gopm
00yJeHwUsI.

11.4. Meronuveckue ykasaHus Ui OOy4aroIIMXCs IO BBIMOJHEHUIO JaOOpaTOPHBIX
pabor

B xozme BbImoMHEHHS J1a0OpPaTOPHBIX paboT oOyyaromuics IOJKEeH YIrIyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJIAJEThb COBPEMEHHOM METOAMKONM M TEXHMKOH
HKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHON XapaKTEpUCTUKOH OO0Yy4arolerocs.
Beinosnnenune 1abopaTopHbeIX paboOT COCTOMT M3 SKCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN YaCTed U KOHTPOJIBHBIX MEPOIIPUATUN.

Brimonaenne nabopaTopHBIX pabOT OO0ydaromUMCs SIBISIETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] TUCLMIUIMHBL, OIpeNensieMoil y4eOHbIM IUJAaHOM, W OTHOCUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIeTyIOIUX OCHOBHBIX 331a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHHMS IMPOIECCOB, SBICHUH U OOBEKTOB,
U3y4aeMbIX B PAMKax JTaHHOW JUCIHUILIHEI;

— 3aKpeIUIeHHe, pa3BUTHE U JeTalu3als TEOPEeTHMYECKUX 3HAHHWM, MOJIY4YEHHBIX Ha
JEKIMSX;

— TOJIyueHHE HOBOM MH(OpMAINH [0 N3Y4aeMOH TUCIUILINHE;

— TmpuoOpeTeHne  HaBBIKOB  CAMOCTOSATEIBHONH  paboOThl ¢ J1abOpaTOPHBIM
000pyI0BaHUEM U TPUOOPAMH.

11.5. Meronuueckue yka3aHus A 0OYYaOUIUXCS M0 MPOXOKACHUIO CAaMOCTOSTEILHOM
paboTsl

B Xxoze BBINOJHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUIHIiCS BBIOTHAET paboTy IO
3aJJaHUI0 M TP METOAMYECKOM PYKOBOJCTBE IpenojaBaress, HO 0e3 ero HernocpeiCcTBEHHOIo
Y4YaCTHA.

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

B mporecce BBITIOJIHEHHUS CaMOCTOSITENHHOW paboOThI, y oOyuaromerocs (Gopmupyercs
nesiecooOpasHoe MIaHupoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBbIKM B YCBOGHHWU U CHUCTEMAaTH3alMM NMPUOOpETaeMbIX 3HAHUM, 0OECIEeYMBAET BBICOKHM



YPOBCHBL YCIICBACMOCTHU B TICPUO[ 06yquI/151, MOoMOracT IMOJYYUTb HABBIKA TTOBBIIICHUA
poeCCHOHATBHOTO YPOBHSI.

MeTtoaudyeckuMl ~ MaTepUalaMH,  HANPaBISIIONIMME  CAMOCTOSITENIBHYIO — paboTy
00yJaroNUX CSASBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHILINHE;

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

11.6. MeTonuueckne yKa3zaHUs MJIs OOYYalOUIUXCS IO TIPOXOXKIEHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTHU MPEIyCMAaTPUBAET KOHTPOJIb KadecTBa 3HAHUU
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IENbI0 OICHUBAHUS XOJla OCBOCHHS
JUCIUTUIAHBI.

11.7. MeTtonuueckne yka3aHUs I 00YJaIOUMIUXCS TI0 MPOXOKACHUIO TPOMEKYTOUHOM
aTTECTaLlUU.

[IpomexyrouHas  arTectauus  OOydalolIUXCsl  MpeAycMaTpUBAaeT  OIICHUBAHHE
IPOMEXYTOUHBIX M OKOHYATENBbHBIX Pe3yabTaToB oOyueHHs mo aucuuiuinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMa OICHKM 3HAHHH, MOJYYEHHBIX OOydYalomMMCcs B IpoLecce
U3y4eHHs BCeH AMCUUIUIMHBI WIM €€ YacTH, HAaBBIKOB CaMOCTOSTENLHONW paboThl, CHOCOOHOCTH
OPUMEHATh MUX Ul pEIIeHUs MPAKTUYECKUX 3aJady. OK3aMeH, Kak IMpaBuio, MPOBOAMUTCSA B
NepUoJ HSK3aMEHALIMOHHOW CECCHMM U 3aBEPIUAETCS aTTECTALlMOHHOM OLIEHKOW «OTJINYHOY,
«XOpOILIOY, «YAOBIECTBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHOY.



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
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3aB.
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