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AHHOTaUs

HucuuninHa «MUKpONpoLeccoprl, yCTPOWCTBA U MOPOrpaMMHPOBAHUE» BXOIUT B
o0pa3oBaTeNbHYI0 TMPOTrpaMMy BbICIIET0 0Opa3oBaHusi — TMporpammy OakaiaBpuaTta IO
HarpaBjeHuto moarotoBku/ crenuanbHocTH 11.03.01 «PammorexHukay HampaBIEHHOCTH
«PanmnoTexHUYeCKUEe CpecTBa TMepenadynd, npueMa U o0pabOTKM CHUTHAIOBY». JlucruruimHa
peanuzyetcst kadeapoit «No22y.

JlucuuriuHa HaleleHa Ha (P OPMUPOBAHKE Y BHITYCKHUKA CIICTYIOIIUX KOMITETECHITUI:

OIIK-1 «CrnocoGeH HCTob30BaTh MOJI0KEHUS, 3aKOHBI 1 METOIbI €CTECTBEHHBIX HAYK U
MaTEeMaTUKH JJI PEIICHUs 3a]]a4 MHXXCHEPHOMN A TEIIbHOCTI

OIIK-2 «Crnoco0GeH caMOCTOATENbHO MPOBOAUTH SKCIIEPUMEHTAIBHBIC MCCIICIOBAHUS U
HCIIOJIb30BaTh OCHOBHBIC MTPHEMBI 00Pa0OTKH U MPEACTABICHUS MOTYYCHHBIX TAHHBIX)

OIIK-5 «CnocobGeH pa3pabarpiBaTh aIrOPUTMBI MU  KOMITBIOTEPHBIE IPOTPaAMMBI,
MPUTOJHBIC JIJIS1 TPAKTUYECKOTO TPUMEHEHU S

[IK-3 «CmocobeH ocymiecTBiIsATh COOp M aHAIW3 HMCXOJIHBIX JAHHBIX I pacuera H
MPOCKTUPOBAHUS JICTAJNICH, Y3JIOB U YCTPOUCTB PAAUOTEXHUYECKUX CUCTEM)

ConepxaHue AUCIUIUIMHBI OXBaThIBAET KPYTI BOIPOCOB, CBSI3aHHBIX C HM3YYCHHEM
MIPUHIIUIIOB MIOCTPOEHUS U (YHKITMOHUPOBAHUSI MUKPOIIPOIIECCOPOB, a TAKKE OCOOCHHOCTEH X
MPOTrpaMMHUPOBAHUSI Ha S3BIKAX HU3KOTO M BBICOKOTO YPOBHS C IIEIbI0O WX MPUMEHEHUS B
KAueCTBE »JJIEMEHTA YINPAaBJICHUS DJICKTPOHHBIMU YCTPOMCTBAMH, BXOJSIIMMU B COCTaB
PaTUOTEXHUYECKUX CHCTEM.

[IpenmogaBanue AUCHUIUIMHBI MPEAyCMATPUBACT ClEAyIOmKe (QOpMBbI OpraHU3alUuN
y4eOHOTr0 mpoIiecca: JEKINH, JJA00paTOpHbIC padOThI, MPAKTUYECKHUE 3aHATHS, CAMOCTOSTEIbHAS
pabota o0yuaromerocsi, KypcoBoe NpoeKTHPOBaHHUE.

[IporpamMmmMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CICAYIONINE BUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHASI aTTEeCTaIis B (hOpMe IK3aMEeHa.

OO6mrast TpyAOEMKOCTh OCBOCHHS JHUCIHMIUIMHBI COCTABIISIET 6 3a4eTHBIX eauHuIl, 216
YacoB.

SA3bIK 00yUYeHUS 110 AUCIUIUINHE «PYCCKHUINY.



1. IlepeuyeHb IIaHUPYEMBIX PE3YIBTATOB OOYUEHUS 1O AUCIUILIMHE

1.1. Ilenu npenoaaBaHus AUCUUTUIAHBI

®opmupoBaHre 0a30BBIX 3HAHUI O MPUHIMIIAX MOCTPOSHHS] MUKPOIIPOIIECCOPOB U UX
IPOrpaMMHUPOBAHUM Il 00ECIIeYeHUs TPOEKTUPOBAHMS, MOAEIUPOBAHUS, SKCIIEPUMEHTAILHON
00pabOTKM, TOATOTOBKM K TPOU3BOACTBY M OOCIYKHMBAHHIO PATHMOTEXHHUECKUX CUCTEM,
KOMIUIEKCOB M YCTPOMCTB.

1.2. JlucuuniauHa BXOAWUT B COCTAaB 005A3aTENIbHON YacTH 00pa30BaTEIbHON MPOrpaMMBbl
BhIcIIeTO oOpasoBanus (naiee — OIT BO).

1.3. TlepedeHb IIIaHUPYEMBIX PE3YIHTATOB 00YUEHUS MO JUCLUIUINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMHU pe3ysibTataMu ocBoeHus: OIT BO.

B pesynbrate M3ydeHus NUCHMILIMHBI OOydalOUIHMiics JODKEH 00JanaTh CIeTyIOUMMH
KOMIIETCHIIMSIMH WM UX 9acTAMH. KOMIETEHIIMM U MHIMKATOPHI X JTOCTH)KEHUS NPUBEICHBI B

Tabimue 1.

Ta6mmma 1 — [lepedeHb KOMITETEHIIMIA ¥ UHIUKATOPOB MX JTOCTHIKCHUS

Kareropus (rpymma)
KOMITCTECHITHH

Koo n
HANUMCHOBAHUC
KOMIIETEHIINHA

KO,[[ U HAMMCHOBAHUC MHIUKATOpA
JOCTHIXCHHA KOMIICTCHIIMH

Oo6menpodeccnoHanbHbIE
KOMITCTCHIHH

OIIK-1 Cnocobeu
HCITOJIB30BaTh
[TOJI0KEHUS, 3aKOHBI
Y METOJIBI
CCTCCTBCHHBIX HayK
Y MaTEMaTUKH JIIs
peleHus 3a1au

OIIK-1.Y.1 ymeTb NpuMEHSTHh (PU3HIECKUE
3aKOHbI U MaTEMAaTUYCCKUEC METOObI HJIA
pelIeHus 3a/1a4 TEOPETUIECKOro 1
NPUKIIATHOTO XapakTepa

WHKCHEPHOM
NCATCIIBHOCTHU
OIIK-2.Y.1 ymeTs popMyIupoBaTh B
OIIK-2 Cnocobeu ymeTh ¢ P yHp
paMKax MOCTaBJICHHOM IIETH MPOEKTa
CaMOCTOSATEIHHO
COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3a/1a4,
MPOBOAUTH
00€CIIEYNBAIOIINX €€ JOCTIIKEHHE;
IKCIIEPUMCHTAIILHBIC
OIIEHUBATh JJOCTOMHCTBA U HEJOCTATKH
Oo6menpodeccnoHaNbHbBIE | HCCIEAOBAHUS U
BO3MOXHBIX BapI/IaHTOB peH_IeHI/ISI 3aJa4u,
KOMIIETEHIINH HCIIOJIb30BaTh

OCHOBHBIC ITPUCMBbI
00paboTKH 1
MMpCaACTaBJICHUA
MIOJTYYCHHBIX JTAHHBIX

OTIPENIENIATh OXKUIaeMbIe PE3yIIbTaThI
PCIICHUA BBIACICHHBIX 3a/1a4; BI:I6I/IpaTb
CTIOCOOBI M CPENICTBA U3MEPEHUN U
IMPOBOAUTDL 3KCIICPUMCHTAJILHBIC
WCCIICIOBAHHSI

OIIK-5 Cnocoben

OIIK-5.3.1 3HaTh OCHOBBI AJITOPUTMU3ALIUN
WH)XCHEPHBIX 337124 U 0a30BbIC aJITOPUTMBI

pa3pabaTbIBaTh 00pabOTKU JAHHBIX

AJTOPUTMBI U OIIK-5.Y.1 ymeTb pazpabaThsiBaTh
ObmenpodeccuoHaNbHbBIE | KOMIBIOTEPHBIE ITOPUTMBI U(PPOBOM 00PaOOTKH CUTHAIOB
KOMIIETEHIIHH IPOrPaMMBl, U IaHHBIX U1 PelIeHUs IPaKTHUECKUX

IIPUTOJIHBIE JUIS 3a1a4y

MPAKTUYECKOTO OIIK-5.B.1 BnageTs HaBbIKaMH pa3padOTKH

IPUMEHEHHUS KOMIIBIOTEPHBIX TPOTPAMM Ha SI3bIKAX

IPOrPaMMHUPOBAHUS BHICOKOTO YPOBHS

[IK-3 Cnocoben

ocymiectBATh coop | [1K-3.3.1 3HaTh OCHOBHBIC TEXHUUECKHE
[Ipodeccuonanbubie

Y aHaJIM3 UCXOJHBIX | XapaKTEPUCTUKHU PaJUOTEXHUUECKUX
KOMIIETEHIINH

JIAaHHBIX IS pacyeTa
Y TPOECKTUPOBAHMS

CHCTEM




JleTalei, y3JI0B U
YCTPOMCTB
PalIUOTEXHUYECKUX
CHCTEM

2.  Mecro pucuuniaunsl B cTpykType OI1
JucnurnmuHa MokeT 6a3upoBaThCsl Ha 3HAHUSIX, pPaHee TPUOOPETEHHBIX 00YyJarOITUMUCS

IMpU U3YUYCHUU CIICAYIOIUX JUCIUTIIINH:

— «CXeMOTEeXHHKA aHAJIOTOBBIX JIEKTPOHHBIX YCTPONCTBY;

— «ludpossie ycTpoiicTBay;
— «DIEKTPOHUKAY;
— «PaguorexHu4ecKue LEeNu U CUTHAIIBIY.

3HaHI/I$I, IMOJIYYCHHBIC IIPH H3YUYCHHUU MaTcpuajia I[aHHOfI JUCHUIINIMHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUC, TAK U MOT'YT MCIIOJIb30BATHCA MMPU U3YYCHUU APYTUX JUCHUIIIINH

- «CucTeMsl U ceTH PaaroOCBA3U,

- «[Ipoueccopsl PPOBOI 0OPAOOTKH CUTHATIOBY;

— - «[{udposast 06paboTKa CUTHAIOBY U JIP.

3. OOBEM H TPYJOEMKOCTh JUCITUTLIAHBI
Jlanubie 00 oO0meM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHAOB y4eOHOM
paboTHI 10 AUCHUIUIHHE (U paclpeielIeHHe STOW TPYJOEMKOCTH [0 CEMECTpaM) MPEICTABICHBI B

Tadauue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIMITIIHHEI

B yueHoi paGoTs! Beero TpynoeMKoCTb 1o ceMecTpam
Ne8 Ne9
1 2 3 4
Oowan mpyooemkocmap oucCyunIuHbL, 6/216 5/ 180 1/36
3E/ (uac)
U3 Hux uacoe npakmuyecKkoi no020moeKu 5 5
AyoumopHnule 3anamus, BCEro vac. 28 24 4
B TOM YHCIIE:
nexuuu (JI), (gac) 8 8
npaktuueckue/cemunapckue 3ansatus (I13), 12 3 4
(gac)
nabopaTtopHbie padoTs (JIP), (yac) 8 8
KypcoBoii mpoekT (padota) (KII, KP), (uac) * *
9K3aMeH, (4Jac) 9 9
CamocmosamenvHnas paboma, Bcero (dac) 179 147 32
Buo npomesxxcymounoit ammecmayuu: 3auer, 3ayer
OK3.,
mudd. 3auger, sx3amen (3auer, Judd. 3aq, OK3.
3auer
DK3.%*%*)
IIpumeuanue: **KaHIIHIIaTCKI/Iﬁ JK3aMEH

* - qachl , HE BXOJSILME B ayIMTOPHYIO HATPY3Ky

4. ConpepxaHue AUCIUIUIMHbBI
4.1. Pacnpenenenue TpyAO€MKOCTH AUCUUILIMHBI 110 pa3feiaM U BUIaM 3aHSATHI.
Pa3nensl, TeMBl TUCHUTIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabIUIE 3.

Ta6muia 3 — Pa3nensl, TEMbI TUCHUTUTAHBI, UX TPYJI0EMKOCTh

Pa3nensl, TEMBI JUCLMUIIINHEI

Jlexmun
(qac)

n3(c3)| Jp
(qac) (qac)

KII CPC
(qac) (qac)

Cemectp 8




Paznen 1. CtpykTypa u apXUTEKTypa ) ) ) 16
MHUKPOKOHTPOJLIEPA
Paznen 2. Cucrema KOMaH1 MUKPOKOHTPOJUIEpA 2 2 2 16
Paznen 3. PaboTa nepudepuiiHeIX yCTpONUCTB 2 4 2 98
Paznen 4. OcoGeHHOCTH TPOTrPAMMUPOBAHHS ) ) 17
MUKPOKOHTPOJLIEPOB
Htoro B cemectpe: 8 8 8 147
Cemectp 9
Paznen 4. OcoGeHHOCTH MPOTPaMMHUPOBAHUS 4
MHUKPOKOHTPOJIEPOB
BrimonnaeHne KypcoBoi paboTh 0 32
Hroro B cemectpe: 4 32
HUroro 8 12 8 0 179

[lpakTHueckas TOATOTOBKA 3aKJIIOYAeTC B  HEMOCPEICTBEHHOM  BBHITOJHEHUH
Oo0y4arolMMHUCST  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;yei
npodeccHoHaTbHON AEATETLHOCTHIO.

4.2. CopaepxkaHue pa3/ieJIoB U TEM JICKIIMOHHBIX 3aHITHH.
ConeprxaHue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B Ta0IHIE 4.

Ta6mmia 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

Homep

Haspanwue u cosiep:kanue pas3/iejioB U TEM JICKIIMOHHBIX 3aHATHH
pasnerna

Jlexuus 1

1.1 CtpyKkTypHas cxeMa MUKPOKOHTPOJIIIEPOB pa3HbIX ceMelcTB. X cxoacTBa
U pa3Ingus

1.2 OcHOBHBIE TEXHUUECKHUE XapaKTEPUCTUKN MUKPOKOHTPOJIEPOB

1.3 ITpunHIMn GyHKIMOHUPOBAHUS MUKPOIIPOIIECCOpa

1.4 Tlepudepuiinbie ycTpoiicTBa

Jexnus 2

2.1 KomaH1bl MUKPOKOHTPOJUIEPOB

2 2.2 Crioco0sl azipecaliiii B MUKPOKOHTPOJUIEPAX

2.3 KomaH/1bl perucTpOBBIX ONEPALNN

2.4 Apudmerndeckre 1 JOrHUECKUEe KOMaH/bI A3bIka Assembler

Jlexuus 3

3.1 IIpepbiBanKsi B MUKPOKOHTPOJIIEPE

3.2 TlopThl BBOAA/BBIBO/Ia MUKPOKOHTpOJLIIEpA

3.3 IlocnenoBaTenbHBIN epudepuiinbiii maTEpdeiic Serial Peripheral Interface
(SPI)

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

3.5 Taiimepsl

3.6 Moxynu 06pabOTKH aHATOTOBBIX CUTHAIIOB

3.7 IlporpammupoBanue no uarepdeticy Joint Test Action Group (JTAG)

Jlexknusa 4
4.1 IIporpaMMupoBaHuE MaMSATA MUKPOKOHTPOJUIEpa. BUTHI 3a1IMTHI TaMSITH U




porpamMm

4.2 CamonporpaMMHpOBaHNE MUKPOKOHTPOJIEPOB
4.3 MuKpoIpoleCCOpHbIE CUCTEMBI Ha spe Diap0pycd.4

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTb

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

W3 Hux No
Dopmsbl MpaKkTHUEC | pa3aen
No . p TpynoeMKoCTb, PaKTy pasi
i Tembl IpaKTUUECKHUX 3aHATUN | NMPAKTUYECKUX (ac) KoM a
3aHATUN MOATOTOBK | AUCITUI
u, (4ac) JIMHBI
Cemectp 8
1 | Onpenenenne TEXHUYECKHUX
[IpakTrueckoe
[1apaMeTPOB U XapaKTEPUCTUK 2 1
3aHATHE
MHUKPONPOIIECCOPOB
2 | 3ydyeHue oCHOB sA3bIKA [IpakTrueckoe ) )
nporpamMmMupoBanusi Assembler 3aHSATHE
3 | U3yueHue ynpaBieHus Pemenue
U(GPOBBIMU 3JIEMEHTAMH Yepe3 | CUTYAIMOHHBIX 2 3
untepderic SPI 3a/1a4
4 | N3yyeHue BO3MOXHOCTH
Pemenne
M0/Ia4y Ha CUCTEMbl MHAUKAIINH
CUTYallHOHHBIX 2 3
CUTHAJIOB C IIUPOTHO- sazay
VMMITYJIbCHOM MOJYJIALIMEN
Cemectp 9
5 | U3ydenune mexaHu3zma
[IpakTrueckoe
CaMOIIPOrpaMMUPOBAHUSL 2 4
3aHATHE
MUKPOKOHTpOJUIEpa
6 | M3yuyenue 6a30BOro anropurma
MHUIUAIN3AUN PeKUMa [IpakTuueckoe ) 4
CaMONpPOrPaMMHUPOBAHUS B 3aHSITHE
MUKPOKOHTpOJLIIIEpe
Bcero 12
4.4. JlabopaTopHble 3aHSATHUS
TeMbl 1a00paTOPHBIX 3aHITHI B UX TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJOEMKOCTb
N3 Hux Ne
Ne TpynoeMKOCTb, | IPAaKTUYECKOM | pasaena
HaunmenoBanme mabopaTopHbIx paboT pyA - | TP pasit
1/ (qac) MOJATOTOBKH, | JHCIIHAI
(dac) JIUHBI
Cemectp 8
1 | UccnenoBanue BBITTOJIHEHUS
apru(pMETHIECKUX OTEePAIMA YUCET CO 3HAKOM 2 1 1
B MUKPOIIPOLIECCOPHOM CUCTEME
2 | UccnenoBanue pyHKITMOHUPOBAHMS
MUKpOKOHTpoJuiepa AVR npu BHIIOJHEHUH 2 1 2
aprupMETHUECKUX OTePaAITHA




3 | UccnenoBanue MexaHu3ma o0paboTKH
COOBITHI, TPEPHIBAIOIINX BBHITIOJHEHUE 2 2 3
OCHOBHOW MPOTPAMMBI

4 | Uzyuenue 6a30BOT0 aaropurma
WHHULHAIU3AIUH PeXKIMa
CaMOIIPOrPaMMHUPOBAHUSI B
MHKPOKOHTpOJIIIEpE

Bcero 8 5

4.5. BeinonHeHne KypcoBoi paboThI
[TpumepHbIe TEMBI 33/1aHUI Ha KYpCOBYIO paboTy npuBeeHsl B paszaeine 10 PIT/L.
4.6. CamocrodrenbHas paboTa 00yJaroIMXCs

Buapl camocTosTensHON paboTh M €€ TPYIOEMKOCTh IMPUBEICHBI B Ta0IHIIE 7.

Tabmuna 7 — Bunbl caMocTosTeIbHON PabOTHI M €€ TPYAOEMKOCTh

. Bcero,
Bun camocrositensHOM paboTh qac Cemectp 8, yac Cemectp 9, uac
1 2 3 4
M3ydeHue TeopeTudeckoro MaTepuana
i P p 140 140

nucturuael (TO)

KypcoBoe npoektupoanue (KII, KP) 32 32

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka Kk TeKyIeMmy KOHTPOJIO
ycneBaemoctu (TKY)

Homamuee 3ananue (/13)

KonTtponbabie paboTsl 3a0uHukoB (KP3)

ITogroroBka Kk IpOMEKYyTOYHOMN
arrectaruu (I1A)

Bcero: 179 147 32

5. IlepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENTbHON pabOoThl 00y4aromuXCs M0 JUCIUTUTMHE (MOJIYIIIO)
VY4ebHO-MeTOIMYECKHEe MaTepHaibl Ul CaMOCTOSTEIbHOW paboThl 00yJaromMXCsl yKa3aHbI B
na. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
IlepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUM NTPUBEJEH B TaOIuIE 8.
Tabmuna 8— [lepeueHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUI

Komnuectso

SK3EMILLIPOB B

Ugng;%e c Bubmnuorpaduueckas cchlika 6“?;;?\::“
IIEKTPOHHBIX

HK3EMILISIPOB)

ObI'VAII bakmeesa, 10.B. Mukpornponeccopsl: yCTpOHCTBO U .
IS nporpaMMupoBaHue. [IpUHIMIIBI  TTOCTPOCHUS DIIEKTPOHHBII
aBTOPU30BaHHBIX | yueOHoe mocobme / FO. B. bakmeeBa, H. B. JIOKYMEHT




nosnp3oBateneit | [loBapenkun, A. K. Epmaxos; C.-Iletep0. roc. yH-T
a’pOKOCM.  MPHOOPOCTpPOEHHs. -  DJIEKTPOH.
TekcToBbIe JaH. - Cankt-IlerepOypr : U3n-so 'Y AII,
2022. - 144 c. - CucreMm. tpeboBanus: ACROBAT
READER 5.X. - ISBN 978-5-8088-1691-6 : b. 1. -
TeKcT : 3IEKTPOHHBIN.
URL: benos, A. B. Muxkpokontpomiepsl AVR: ot a3oB
https://e.lanbook_c nporpaMMupoOBaHud OO0 CO3OaHUA TPAKTUUCCKHUX
om/book/90223 yCTpoHcTB : camoyuntenb / A. B. benoB. — CaHkT-
(1aTa obpameHms: [TetepOypr : Hayka u Texnuka, 2016. — 544 c. —
ISBN 978-5-94387-854-1. — Texker :
16.08.2021) AJIEKTPOHHBIHN // JlaHb : 3MeKTpOHHO-OMONIHMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/90223
(mata obpamenus: 16.08.2021). — Pexum moctymna:
JUISl aBTOPU3. TIOJIb30BATEIICH.
URL: ConpkuH, M. A. MUKpOIIPOLIECCOPHBIE CHCTEMBI.
https://e.]lanbook.c | Cpencrsa pa3pabOTKH MPOrPaMMHOIO OOECHIeYeHHs
om/book/107725 111 MUKPOKOHTpOJUIepoB cemeiictBa AVR : yueOnoe
(maTa o6 pameHHS: mocooue / M. A. Conskud, A. A. lllamun. — Tomck
: TITY, 2016. — 90 c. — ISBN 978-5-4387-0676-
16.08.2021). 2.— Tekct : amekTpoHHbIH // JlaHb : 3JIE€KTPOHHO-
OubIMoTeYHAS cucrema. — URL:
https://e.lanbook.com/book/107725 (mara
obpamenus: 16.08.2021). — Pexum goctyna: s
aABTOPH3. MOJIb30BATEIICH.
URL: EBctudees, A. B. Muxkpokonrpomiepsr AVR
https://e.]lanbook.c | cemeiicts Tiny n Mega ¢pupmbr ATMEL : yuebHoe
om/book/61006 nocobue / A. B. EBctudeeB. — 5-e uzn. — Mocksa :
. | AMK Ilpecc, 2010. — 558 c. — ISBN 978-5-94120-
(mata oOpamieHus: "
220-1.—  Tekcr: »snexkrtpoHHsli //  Jlap
17.08.2021). ANEKTPOHHO-OMOMmMoTeyHass cuctema. —  URL:
https://e.lanbook.com/book/61006 (nata obparienus:
17.08.2021). — Pexum poctyma: s aBTOPH3.
M0JIb30BaTENEN.
URL: bapanos, B. H. IlpumeHeHne MUKpPOKOHTPOJUIEPOB
https://e.lanbook.c AVR: cxembl, alropuTMbl, IpOrpaMMbl : y4eOHOE
om/book/40961 nocobue / B. H. bapanoB. — 3-e u31., mepepadb. —
. | Mocksa : , 2010. — 288 c. — ISBN 978-5-94120-
(mata obpareHus: .
121-1.—  Tekcr: oanextpoHHsni// Jlamp
17.08.2021). ANIEKTPOHHO-OMOmoTeynass cucrema. —  URL:
https://e.lanbook.com/book/40961 (mata oOpareHus:
17.08.2021). — Pexum poctyma: aias aBTOPH3.
I0JIb30BATENEH.
URL: XaptoB, B. . Mukpokontpomiepsr AVR.
https://e.lanbook.c | IIpaKkTHKyM il HauHHAKOWIKMX @ y4eOHOE mocobue /
om/book/106326 B. 4. XapToB. — 2-e u3n., ucnp. u aomn. — Mocksa :
(1ata obpameHus: MI'TY um. baymana, 2012. — 280 c¢. — ISBN 978-
A batht " | 5-7038-3565-4. — TexkcT : anekTponHsid // JlaHp :
17.08.2021). ANEKTPOHHO-OMOMmMoTeyHass cuctema. —  URL:
https://e.lanbook.com/book/106326 (mata

obpamenus: 17.08.2021). — Pexum mocrtyma: s
aBTOPU3. NIOJI30BATEIICH.




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

Tabmuma 9 — IlepedyeHb 3IEKTPOHHBIX O0pPA30BATENBHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceT «HTepHeT»
URL anpec HaumenoBanue

He npenycmoTtpeno

8. Ilepeuerr MHGOPMAIIMOHHBIX TEXHOJIOTHUH
8.1. [lepeuenp TpPOrpaMMHOrO OOECIEYEHHS, HCIOIb3YEMOr0 NpPU OCYIIECTBICHUH
00pa30BaTENBHOTO MPOIiecca M0 AUCIUIIIHHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPAMMHOT0 obecrieueHus npeacTasieH B Tadnure 10.

Ta6mmma 10— [Mepeyersr mporpaMmMHOTO 0OeCIieueHUs

Ne i/t HanmenoBauue

He npenycmotpeno

8.2. [lepeuenn MH(pOPMAITMOHHO-CIIPABOYHBIX CHUCTEM,UCIOJIb3YEMbBIX npu
OCYIIECTBIICHUHU 00pa30BaTEIHHOIO MPOIIecca MO AUCIUILITNHE

[lepeuenp uCHOIB3yeMbIX HMH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IMIPEICTaBICH B
tabmuue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HanmenoBauue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 0a3a
CoctaB MaTepuaTbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUTUINHE, TIPECTaBlieH B Tabmuiel?2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHUUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep ayautopun
/1 MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOUMOCTH )

MynpTrMenuiiHas JIEKUMOHHAS Ay TUTOPUS

2 | CrnenuanusupoBaHHas aboparopust «Jlabopatopus udposoit 2208
00pabOTKH CUTHAJIOB)

10. OneHouHble cpeAcTBa ISl IPOBEICHUS TPOMEKYTOUHOM aTTECTAllUU
10.1. CocTtaB OLIEHOYHBIX CpPEICTBIUI IPOBEIEHUS MPOMEXKYTOUYHOW aTTecTaluu
00ydJaronuxcs mo TMCIUTINHE TTPUBEIeH B Taomwmie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEICHHSI IPOMEKYTOUHOM aTTeCTaIllH

Bug npoMexxyTouHOM aTTecTaluu [lepeyeHb OIIEHOYHBIX CPEICTB
DK3aMeH Cnmcok BONpoCOB K SK3aMEHY
3auer Cnucok BOIpOCOB
BrimonHenue KypcoBoii paboTsl DKcrepTHasl OIICHKa HAa OCHOBE TPeOOBaHUU K
COJICPKAHUIO KypCOBO# paboThl o




| muctmmnse. |

10.2. B kadecTBe KpHUTEpHUEB OIEHKH YpOBHSI CGHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMI O0yJaroNIMMUC TMPUMEHSETC S5-0ajuthbHasl IMIKaa OIEHKUA Cc(hopMHpOBAHHOCTH
KOMITETCHIINM, KOTOpasi IpuBeieHa B Tabnuie 14. B TedeHne cemectpa MOXKET MCTIOIb30BaThHCS
100-6annpHas mKaJa  MOAYJIBHO-PEMTHHTOBOM  CHCTEMBbl  YHUBEPCUTETa,  IpaBHJIA
UCIIOJIb30BaHUsI KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun onieHku ypoBHS cPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUH

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHITHI
S-0aubHAas IIKajIa PAKTCP (bopvmp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBIN
MaTepHa;

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

— OIIrpasACbh Ha 3HAHHUA OCHOBHOHN H HOHOHHHTGHLHOﬁ JIMTCPATYPHhI,
TECHO INPHBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJOKECHHUS C TIPAKTHICCKOM
JIeSITeIbHOCTHIO HAIIPABJICHHUS;

— yMeli0 000CHOBBIBAET U ApPTYMEHTUPYET BhIIBUTAaEMbIE UM UJICH;

— JIENAaeT BBIBOALI U 00OOIIEHUS;

— cBOOOIHO BJIQJICET CHCTEMOH CIIEUAIM3UPOBAHHBIX MTOHITHH.

«OTJIMYHO»
(Ga4uTCHO»

— oOy4Jaronuiicst TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepua, rpaMOTHO U
MO0 CYHIECTBY M3Jaraer €ero, ONUPasChb Ha 3HAHUS OCHOBHOM
JIIATEPATYPHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOGHHBIE 3HAHHUS C TMPAKTUUYECKOW EATEITHbHOCTHIO
HaHpaBHeHI/Iﬂ;

— apryMeHTHPYET Hay4YHBIE IIOJIOKECHUS,

— JIENAeT BBIBOALI U 00OOIIEHUS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITUH.

«XOPOLLIO
«GAuTEHO

— 00y4Jaronuiics yCBOMJI TOJIBKO OCHOBHOHM MPOrpaMMHBIM MaTepHal,
[0 CYHIECTBY M3JIaraeT €ro, OMHMpasCh HA 3HAHUS TOJIBKO OCHOBHOM
JUTEpaTyphl;

— JIOMYCKAeT HeCYIIECTBEHHbIEC OIIMOKN U HETOYHOCTH;

— UCHBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHHUU 3HAHUMI
HaIpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET Hay4uHbIE MOJIOKECHHUS,

— 3arpynHsieTcs B GOpMYJIUPOBAHUHN BBIBOJOB M 000OIICHUT;

— YaCTUYHO BJIAJICET CUCTEMOMH ClIeMaIN3UPOBAHHBIX TOHSITHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTCHO»

— o0ydJaronuiics He YCBOWJ 3HAYUTEIBHOH YacTH MPOrpaMMHOIO
Marepuara;

— JIOTYCKaeT  CYNIECTBCHHbIE  OIMMOKH W  HETOYHOCTH  TIpH
paccMoTpeHuH Mpo0ieM B KOHKPETHOM HAINPaBIICHUY;

— UCIBITBIBACT TPYAHOCTU B IIPAKTUYECKOM IIPUMEHEHUH 3HAHUN;

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHS,

— He (OPMYTUPYET BHIBOJAOB M 0000IIEHHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TunoBbie KOHTPOJIBHBIE 3a/IAHUS UM UHBIE MATEPHUAIIBI.
Bormpocs! (3agaun) nist sKk3amMeHa IpeicTaBieHbl B Tadnuie 15.

Ta6muia 15 — Borpocs! (3amaun) 1is sK3amMeHa

Kon

Ne /i [Tepeyens BonmpocoB (3a1a4) 115 IK3aMeHa
WHJMKaTopa

1 Co3manme mpoekta B cperne Microchip Studio. Coszmaiite mpoekt | OIIK-1.VY.1
ucnionb3ys  pasznuunble  BapuanTel GNU Compiler Collection. | OIIK-5.Y.1
IIpoBenuTe ncciaeaoBaHUs pa3IMyHbIX BapUaHTOB co3aanus npoekrta. | OIIK-5.B.1




Onpenennure KpUTEpHUA, IO KOTOPOMY OyAET MpOU3BEICHA OICHKA.
Ob6paboTaiiTe MoydeHHBIE PE3yIbTATHI.

2 HWccnenoBaHue BBITIOJHEHHS apU(PMETHUYSCKUX OIepaIrdii 4uces co
3HAKOM B MHUKPOIIPOIIECCOPHON CUCTeME. BBIMONIHUTE oOmnepanuio
cnoxenus (A+ (-B)) Onummure mporiecc MpoBEAEHUS UCCISIOBAHUS
MEXaHHM3Ma  BBIMIONHEHUS  apu(METUYECKOW  omepaluu B
MUKPOKOHTpPOJLIEpE.

3 Cnooco06 3amucu uucen  pa3IMYHOM  JJIMHHBI B HAMSATh
MUKpOKOHTpoJiepa. 3anummute yucio 0XxAA u 0xAAAA (tme A —
T000K CHMBOJ IIECTHAMIATHPUYHON CHCTEMBI CUHCICHHS) BO
BCTPOEHHYIO/BHEIIHIO MaMsITh MHUKpOKOHTposuiepa. [Iposenute
UCCIIEIOBAaHME  MEXaHW3Ma  3aluCud  4YuMcel B MaMsATh
MUKpOKOHTpoJiepa. OO0CHYHTE KpUTEPUH, HA OCHOBAHUHM KOTOPOTO
Oyzer npoBeneHa orieHka. O6paboTaiiTe MoydeHHBIN pe3yabTar.

4 HUccnenoBanue (QyHKIIMOHUPOBAHHMS MHUKpOKOHTpoiiepa AVR mnpu
BBITIOJTHCHUH apu(PMETUYECKUX Oreparuidi. 3anuimTe B MaMATh
MUKpOKOHTpoiiepa uucio O0xAAAA (rme A — 000l CHUMBOI
HIECTHAALATUPUYHON  cucTeMbl  cumcienus). Crnoxure paHee
3anvcaHHoe yucio ¢ uuciaoM OXxAAA. Omnpepenute KpuUTEpHid, Ha
OCHOBaHWHM KOTOporo Oyzaer mpoBeaeHa oreHka. OOpaboraiiTe
MIOJIy4CHHBIN pe3yibTart.

5 N3yuenue Mexann3ma o0pabOTKH MpephIBaHUI

6 JlaGoparopnass pabora 6. HccnemoBanue MexaHu3Mma OOpabOTKH
COOBITHI, TPEPHIBAIOIINX BBIMOJIHEHUE OCHOBHOM MPOTrpaMMBbl

7 JIaboparopHas pabota 7. U3ydueHue Mexanu3ma oTroopakeHust OyKB Ha
CEMHCETMEHTHOM WHIUKATOpe

8 Jlaboparopnas pabora 8. MccrnenoBaHue yCTpOWCTB TUHAMHYECKON
WHAMKAIMH C YIIPaBJICHUEM Yepe3 MOPTHl BBO/A/BBIBOAA

9 JlaGopatopHas pabota 9. M3ydeHne cXeMOTEXHUYECKOW peann3aiiu
CUCTEMbl JUHAMHYECKONW WHIMKAIMM C TMOJKIIOYEHUEM 4epe3
unrepdeiic SPI

10 JIaGoparopnas paborta 10. MccrnenoBanrue ycTpoOMCTB THHAMHYECKOM
WHIUKALUY ¢ yrpaBieHneM yepe3 uarepdeiic SPI

11 Jlabopatopnas pabora 11. W3ydenume cmocoba u3MepeHUs
napaMeTpoB UMITYJIbCHOTO CHTHAIA

12 JlaGopatopHas pabota 12. Peanmzammsi BpeMEHHBIX (QYHKIIUN B
MHUKpPOIpoIeccopax

13 JlabGopaTopHas pabota 13. M3ydeHne MexaHW3Ma BBOJIa JaHHBIX B
MUKPOKOHTPOJUIEP C aHAJOTOBBIX TATYMKOB

14 JlaGopatopnas pabota 14. WcciaemoBaHwe CpencTB BBIBOJA
aHayoroBoit nudopmaru

15 Jlaboparopnast paborta 15. M3ydyenne mexanmszma (GHOpMHUPOBAHUS
CUTHAJIOB C LIMPOTHO-UMITYJIbCHON MOAYJISALUEH

16 JlabopatopHas pabora 16 UM3ydenue ©0a30BOr0 ajroputrma
WHUIAIN3AIAN pexuma CaMOIIPOrPaMMHUPOBAHUS B
MUKpoKOHTpoJiepe. JlaboparopHass pabora 17 WccnemoBanue
BIUSHUS TPEAYCTAaHOBOYHBIX OUT MPOTpaMMHUpPOBAHUS Ha paboOTy
MUKPOKOHTpOJLIEpa

I CtpykTypHasg cxema MUKPOKOHTPOJIJIEPOB Pa3HbIX ceMencTB. Mx
CXOACTBA U pa3jinvuus.

2 OCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKHA MUKPOKOHTPOJLJIEPOB

3 Ipunimn GyHKIMOHUPOBAHUS MUKPOIPOLIECCOpa

OIIK-2.V.1
OIIK-5.3.1
I1K-3.3.1




4 NnTepdeiicel, UCTIOIb3YEMBbIE IJIs1 CBSI3U MUKPOITPOIIECCOPOB C
BHEIIHUMH YCTPONCTBAMU
5 TakTupoBaHUE U CHHXPOHU3ALMS MUKPOITPOLIECCOPOB

6 PerucrpoBas mamMsTb MUKpOIIPOLIECCOPOB

7 Ilepudepuiinbie ycTpoiicTBa

8 3aroMHHaIoKE YCTPOHCTBAa MUKPOIIpOLIeccopa
9 KoMaH1bI MUKPOKOHTPOJIEPOB

10 Cnioco0sI aipecaiiui B MUKPOKOHTPOJLIEpax
11 KomaHzibl perucTpoBbIX onepanni

12 Apudmernueckue v JJIOTUUECKHE KOMaHIbI si3bIka Assembler
13 Komannpb! si3p1ka Assembler ¢ oOpaiiieHneM K peructpam

BBOJa/BBIBO/IA
14 Komans! s3pika Assembler onepanuii ¢ Outamu
15 Komanas! s3pika Assembler [uis yripaBieHHst X0JJOM IPOTPaMMBI

16 KomaH1bl IEpEeChUIKY JAaHHBIX U MIEpEauu yIpaBICHUs s3bIKa
Assembler
17 IlpepbiBaHNs B MUKPOKOHTPOJIIIEPE

18 HaznaueHnue cucremMsl IpepbIBaHUM /11 0OMEHA JaHHBIMU B
UH(POPMALIMOHHBIX CETAX

19 Mexanusm ynpaBiieHUs BHyTPEHHUMHU MPEPHIBAHUSIMU B
MH(GOPMAIIMOHHBIX CETIX

20 Anroput™ pabOThl CHCTEMBl BHYTPEHHUX MPEPBIBAHUIN TIPH
00paboTKe JaHHBIX

21 BekTopsl IpephIBaHU B MUKPOKOHTpoJUIepe cemeiictBa AVR
22 Buenraue npepriBaHUE KaK MEXaHU3M IMOBBIIIICHHUS OBICTPOICHCTBHS

23 ba30BbIil anropuT™ 00paOOTKH BHEIIHUX MTPEPHIBAHUN B
MUKPOKOHTPOJLIEpPE

24 OcoO6eHHOCTH MPOTPaMMUPOBAHUS MUKPOKOHTPOJITIEPA B PEKUME
00pabOoTKH TpepbIBaHUN

25 O6paboTunku npepriBaHuil Ha s3b1ke Assembler u C
26 [TopTsl BBOJIA/BBIBOIAa MUKPOKOHTPOJIIIEPA

2’7 Vcnonb30BaHuE MOPTOB BBOJIa B KAYECTBE YHUBEPCATBHOTO
idpoBoro BBO1a/BhIBOA MH(GOPMAITUU B HH(DOPMAITMOHHBIX CETAX
28 YcerpoiicTBo 1 paboTa IOPTOB BBOJA/BBIBO/Ia MUKPOKOHTPOJIIEPA

29 Mexanu3m oOMeHa JaHHBIMH B HTH(GOPMAIIMOHHBIX CETSIX uepe3
HOPTHI BBOJA/BBIBO/Ia MUKPOKOHTPOJIIIEpa
30 AnpTepHaTUBHBIEC ()YHKIIMK TIOPTOB BBOJIA/BBIBO/IA

31 OcoGeHHOCTH MTPOrpaMMUPOBAHUS IIOPTOB BBOIA/BBIBOIA TIPH
oOmeHe nHpopmanuei

32 Hactpoiika mopToB BBOJA B PEKUM CHA U UCIIOJIb30BAHUE
HETIOAK/IIOYCHHBIX BBIBO/IOB
[ocnenoBarenbHblil nepudepuitnbii nuaTepdeiic Serial Peripheral

Interface (SPI)

33 Hcnonb3oBanue nuntepdeirica SPI npu oOMeHe 1aHHBIMU B
MH(GOPMAIIMOHHBIX CETIX

34 CtpykTypHas cxema 1 NpUHIUI padboTel Moayis SPI

35 OcoGenHocTH mporpaMmupoBanust moayiist SPI




36 Mcnonp30BaHue BHIBOJIAa BEIOOPA aKTHBHOTO BEJIOMOT'O YCTPOHCTBA
[TocnenoBaTenbHBIN ABYXTIpoBOIHBIN HHTEpdeiic Two -wire Serial

Interface (TWI)

37 Ucnonb3oBanue nnrepderica TWI n1s oOMeHa 1aHHBIMU B
MH(GOPMAILIMOHHBIX CETIX

38 Ilpunnun oOMeHa naHHbIMHE 110 HE TWI

39 BzauMopaelicTBHE IPUKIaJHON ITporpaMMbl ¢ MoayineMm TWI

40 Pexxumbl paboTel Moy TWI
41 ba3oBbIil aITOPUTM UCIIOJIb30BaHUS MPEPHIBAHUIN, HHULIMUPYEMBIX

TalilMepaMu/CUeTINKAMHU

42 Vcnonb30BaHUE PEIACTUTENCH TatMEPOB/CYETYUKOB IS
(OopMHPOBaHUS TAKTOBBIX CUTHAJIOB

43 CtpykTypa 1 NpuHIHI (YHKIMOHUPOBAHUS 8 Pa3psSAHBIX
TaiiMepOB/CYETUYMKOB

44 Peructpsl, UCTIOIb3yEMbIE ISl OpTraHU3alUU PaObOTHI 8 pa3psIHBIX
TalilMEepPOB/CUETINKOB
45 CtpykTypa U NpuHIMI (HYHKIIHOHUPOBAHUS

HIeCTHAAIATUPA3PSAAHBIX TAHMEPOB/CYETUNKOB
46 YnpaBieHHE TAaKTOBbIM CUTHAJIOM
47 CtopoxeBo# TaiMep

48 PesxMBbl pabOTHI IECTHAAUATHPA3PSIIHBIX CYETYHKOB
49 Ananorosslif komnapaTop. CTpyKTypHast CXeMa U IPUHIIUI padOThI

50 OcobeHHOCTH MTPOTPAMMHUPOBAHUS aHAJIOTOBOTO KOMITapaTopa

51 Peructpsl, HCNIONB3yEMBIE JIJ1s1 IPOTPAMMHUPOBAHUS MOy IEN
00pabOTKH aHAJIOTOBBIX CUTHAJIOB
52 Ananoro-1mudpoBoit mpeodbpazoparenb. CTpyKTypa U

(GYHKIIMOHUPOBAHUE MOYJIS
53 CoxpaneHue pe3yiabTaTa Ipeoopa3oBaHus
54 TloBbIlIeHNE TOYHOCTH TPe0oOpa30BaHUs

55 IMapametpst monynst AL
56 IIporpamMupoBane NaMsITH MUKPOKOHTPOJIEpA. BUTHI 3alIUThI

NaMATH U IPOrpamMm
57 OcobeHHOCTH OpTraHU3aIui TaMsTH MUKPOKOHTPOJIIIEpA
58 OyHKIMOHUPOBAHUE 3arpy3uHKa

59 YreHne KOHPUTYPUPOBAHHBIX STUCEK U SUCEK 3AIIUTHI

Bormpocsr (3amaun) ns 3avera / qudd. 3adera npeacTaBieHsl B Tadnuie 16.

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

No /it [Tepeuens BonpocoB (3a1a4u) 1yist 3adeta / nudd. 3auera I/IH,[[II/I<I?;"[FOpa
1 YopaBieHne TakTOBBIM CUTHAJIOM OIIK-1.V.1
2 CTopoxeBoii Taiimep OIIK-2.V.1
3 PexxuMbl paboThI HIECTHAALATUPAZPSAHBIX CUCTUUKOB OINIK-5.3.1
4 AnanoroBsiii Komnaparop. CTpyKTypHas cxema U IpUHIHI paboThI OIIK-5.Y.1
5 OcobGeHHOCTH TPOTrPAMMHUPOBAHHSI aHAJIIOTOBOT'O KOMITapaTopa 1(‘)[22-:5;]131

6 Peructpsl, Hcnoyib3yeMble 1Sl TPOrpaMMHUPOBAHUS MOYJIEH
00pabOTKM aHAJIOTOBBIX CUTHAJIOB




7 Ananoro-uudpoBoit npeodpazoBatensb. CTpyKTypa U
(YHKIMOHUPOBAHUE MOIYJIS

8 CoxpaHeHue pe3ynbTaTta mpeodpa3zoBaHus

9 IloBbIlIEHUE TOYHOCTH MPEOOPA3OBAHUS

10 ITapametps! moayns AL
11 IlporpammupoBaHue namMsaTH MUKPOKOHTPOJLIEpA. BUTHI 3a1IuThI

NaMATH U IPOTpaMM
12 OcoOeHHOCTH OpraHU3alry MaMATH MUKPOKOHTpOJLIEpa
13 ®yHKIIMOHUPOBAHUE 3arpy3unKa

14 Urenue KOH(UTYPUPOBAHHBIX SYECK U SUEEK 3aALTUTHI

[lepeyeHp TeM Uii KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOM pabOTHI
MpeCTaBICHBI B TaOmmie 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOSKTUPOBAHUS/BBITIOTHEHHUS] KYPCOBOM pabOTHI

Ne i/t

[TprMepHBIi IepedeHb TeM JUTS KypCOBOTO IIPOSKTHPOBAHUS/BBITOIHEHUS KYPCOBOM
paboThI

1 YerpoiicTBo oToOpaxkeHns nHpopmaluu 60pTOBOM paaTuoCTaHITUH.

2 YCTpoiCTBO BbIIENEHUS! HH(POPMAIIUH O BHICOTE M3 OTBETHOTO CUTHAJIA CUCTEMBI
BTOPUYHON palnOJIOKAIIMU Ha 0a3e MPOrpaMMUPYEMBIX JIOTHYECKUX CXEM.

3 YcrpoicTBO BIAeIeHUs MHOOPMAIH O UACHTU(UKAITMOHHOM HOMEPE BO3AYIIHOTO
cynHa Ha 6a3e nmporpammupyemoro PIC MukpokpoHTposuiepa.

4 YcTpolcTBO BBIYMCIIEHUS PA3HOCTU 3HAYEHUH KOJIOB B IBYX IIOCIEA0BATEIbHBIX
TaKTax Ha 0a3e MPOrpaMMHUPYEMBIX JIOTHYECKUX CXEM.

5 HakanmnuBaronuii cymMMaTop, IOCTPOEHHBIN Ha 06a3e MporpaMMHUpPyeMOTo
MUKpOKOHTpoJiiepa Gpupmsl Intel.

6 YCTpoICTBO /Ul BBIYUCIEHUS 3KCTPEMAIBHOIO 3HAYEHMsI BXOJHOI'O KOJ1a,
MOCTPOECHHOE Ha 0a3e MpOrpaMMHUPYEMbBIX JIOTHYECKUX CXEM.

7 YcTpoiicTBO (hopMHUPOBAHHS HMITYJIBCOB C ITUTEIBHOCTHIO, 3a]aBaeMON
YIPABJSIIONTAM KOJIOM, IIOCTPOCHHOE Ha Oa3e mporpammupyemoro PIC
MUKPOKOHTpPOJLIEPA.

8 Jlenurtenp 4aCTOTHI BXOJIHOTI'O CUTHANA, HA BEJIMYUHY, 3a/1aBaEMYI0 YIPABIISIFOLIIUM
KOJ/IOM, TIOCTPOCHHBIH Ha 0a3e MPOrpaMMHUPYEMbIX JTOTHYECKHX CXEM.

9 VcrpoiicTBo, popMupyroliee eTMHAYHBIN UMITYJIBC Yepe3 MTPOMEKYTKH BPEMEHH,
3aJaBaeMbIMH YIIPABJISIONIIM KOJIOM, IOCTPOEHHOE Ha 0a3e MporpaMMHpPyEeMOTro
MUKpOKOHTpoJiiepa Gpupmsl Intel.

10 YerpoiicTBo popMHUpOBaHUS YIPABISIOIIET0 KOJIa, TOCTPOSHHOE Ha Oa3e
MPOTPAMMUPYEMOI JIOTUUECKON MHTETPATIbHON CXEMBI.

11 YerpoiicTBo npeobpazoBaHust HAOUPAEMOT0 KOJ[a CAMOJIETHOTO OTBETUYHKA C
ONPOCOM BCEX KJIaBUII.

12 IludpoBoe ycTpoHCTBO 0TOOpakeHUs yrila MOBOPOTAa AHTEHHON CUCTEMBbI
PaIuOJIOKAIIMOHHON CTaHITMEH HAOIOACHHS 32 BO3IYIIIHOH 00CTaHOBKOM.
13[{udpoBoe yCTPOHCTBO KOIUPOBAHUS CTYKeOHOH HHPOPMAITUH TS €€ TIepeladn 10
OTKPBITBIM KaHAJIaM CBSI3H.

14 IudpoBoe ycTpoicTBO (hOPMUPOBAHMS CUTHANA C ITUPOTHO-UMITYJIBCHOM
MOAYJSIMEN JUIsl yIPaBJIEHUsl aHAJOTOBBIX YCTPONCTB.

Bompocsl  my1st mpoBeneHHsT TPOMEXYTOYHOW aTTeCTallik B BUJIE TECTUPOBAHUS
MpEeJICTaBICHEI B Ta0uie 18.

Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

| Nen/m |

IIprMmepHbIil mepedeHb BOMPOCOB JIJIsl TECTOB \ Kon ]




WHJIUKATOpa

He npenycmorpeno

[lepeyeHb TeM KOHTPOJBHBIX PAabOT MO AMCUMUIUIMHE OOYYAIOMIMXCS 3a04HOM (OpPMBI
00yd4eHus1, TpeICTaBIICHBI B Tabymie 19.

Tabmuua 19 — IlepeyeHb KOHTPOJIBHBIX paboT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEACIAIOIIME  MPOLEAYphl  OLEHUBAHUSA
UH/MKATOPOB, XapaKTepU3YIOIIUX J3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax ['YAIIL, pernameHTHpylOMKUX MOPAAOK MU IPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJIsI YCIIEBAEMOCTH U IPOMEKYTOUHON aTTecTalluy 00ydaroIuxcs
I'VAIL

11. MGTOI[I/I‘ICCKI/IG YKa3zaHud 0J1sd 06yqa}oumxc;1 10 OCBOCHUIO JHUCIUIIIIMHBI

11.1. Meronnyeckue yka3zaHusi s OOyYalOIIMXCS 1O OCBOEHHUIO JICKIIMOHHOTO
MaTepuaa .

OcHOBHOE Ha3HAYCHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
ry0oOKoe U sCHOE H3JI0oKeHue ydeOHoro marepuana. HasHaueHue COBpEMEHHOM JIEKIMHM B
pamMKax TUCHUIUIMHBI HE B TOM, YTOOBI TIOJYYUTH BCIO HMH(OPMAIMIO 1O T€MEe, a B OCBOCHUU
dbyHIaMeHTalbHBIX MpoOJeM AUCHMIUIMHBL, METOJO0B HAay4YHOTO [IO3HAaHUS, HOBEHIINX
JTOCTHKEHUI HaydyHOU MBICTH. B yueOHOM mporiecce JICKIHs BBITIOTHSIET METOI0JIOTHYECKYIO,
OpraHU3aIMOHHYI0 U MHpOpMaMOHHYI0 (QyHKIUHU. JIeKuus packpbplBaeT MOHATHIHBIN anmapaT
KOHKpPETHOW o0nacTu 3HaHUA, €€ MpoOJIeMBbl, JaeT LEeNbHOE MPEACTABICHUE O IUCIUILINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU TUCHUTUTHHAMHU.

[In1aHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOIIMMHUCS JIEKIIMOHHOTO MaTepuana:

— TIONy4YeHHE COBPEMEHHBIX, I[EIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YPOBCHD
KOTOPBIX ONpPEIEAETCS [EJE€BOM YCTAHOBKOM K Ka) 10l KOHKPETHON TEME;

— TIONy4YEHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaATEIICM;

— pa3BuTHE NpPO(EeCcCCHOHANBHO-IEIOBBIX  KAuecTB, JIOOBU K  TOpeaMeTy |
CaMOCTOSITEIbHOTO TBOPYECKOT'O MBIIIITICHHUS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHOM paOOTHI;

— TOJy4YyeHHe 3HAaHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKHM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKaiine roabl;

— HAYYHUTHCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTH U
MOJIOKEHHUsSI, TMPHUXOAUTh K KOHKPETHBIM BBIBOJAM, TIOBTOPSITH WX B  PA3IHYHBIX
bopMyITHUPOBKax);

— TOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOJAUMBIX TEPMHHOB U TIOHSTHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCSA JAEMOHCTpalUMed ClaiioB U
UCTIONIb30BAaHUEM pa3JaTOYHOrO0 MaTepuaiga MpH MPOBEISCHUU KOPOTKHX JHUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHUSI OT/AEIbHBIX TEMATHK 10 TUCHUIUIMHE.

CTpyKTypa npeoCcTaBiIeHHs JEKIIMOHHOTO MaTeprana:

- BBIOOpP OCHOBHBIX TMpoOJeM MW TpaHcpopMalus WX B TPOOJIEMHBIC CUTyallMd B
COOTBETCTBUU C aKTYAJIIbHBIM YPOBHEM JOCTHKEHUS HAYKU U TEXHUKH;

- paccMoTpeHHe MPoOJIEeMHBIX CUTYAIIHIA;

- MOIBE/ICHHUE UTOTOB PACCMOTPEHHSI KQXKIOTO M3 BOIPOCOB JICKITUH;

- BBIBOJIBI 110 JICKITUHU

- 33/IaHHE HA CAMOCTOSATEILHYIO paboTy.




11.2. Meronnveckue ykazaHUs A OOYYaIOMIMXCS MO TMPOXOXIECHHIO MPAKTUYECKUX
3aHATHI

[TpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3aiuu y4eOHOTO
mpoliecca, 3aKJIFOYArOIIasCcs B BEITOJHEHUH O0YJarOITUMUCS TI0]T PYKOBOJICTBOM IIPETIOIaBaTEeIIs
KOMIUIEKCa YYE€OHBIX 3aJaHUil C IENIbI0 YCBOSHUS HAYYHO-TEOPETHYECKHX OCHOB YyUueOHOM
JTUCITUATIITMHBI, TPUOOPETEHUS YMEHUN U HAaBBIKOB, OTIBITA TBOPYECKOM NEITEIHHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS ISl 00YYAOIIErocs SBISIETCS MPUBUTHE 00YJIAOIIUMCS
YMEHHI U HaBBIKOB MPAKTUYECKON JIEITEIHHOCTH MO M3Yy4aeMOW TUCIUIIINHE.

[Tnaaupyemblie pe3yiabTaThl MPU OCBOSHUU 00YUYAIONTUMCS TMPAKTHUECKUX 3aHSATHIA:

— 3aKperuieHWe, yriyOJeHue, pacllupeHrue | AeTalu3alius 3HAHWW TMpU pelIeHUU
KOHKPETHBIX 3a71a4;

— pa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJICHHE HOBBIMM METOJAMH W METOAMKAMHM HM3Y4YE€HHs] KOHKPETHOM yueOHOM
JHUCIUTLINHEL

— BBIpabOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW s
BBITIOJTHEHUS 3aJaHUI;

— ofecriedyeHne parMOHAIBLHOTO COYETaHUs KOJUICKTUBHON M WHAMBUAYAJILHOU (Gopm
oOyueHusl.

11.3. Meronuueckue ykasaHus Ui OOy4aroIIMXCs IO BBIMOJHEHUIO JaOOpaTOPHBIX
pabor

B xozme BbImoMHEHHS J1a0OpPaTOPHBIX paboT oOyyaromMiCcs IOJKEeH YIrIyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJIAJEThb COBPEMEHHOM METOAMKONM M TEXHMKOH
HKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHON XapaKTEpUCTUKOH OO0YyYarolIerocs.
Beinosnnenune n1abopaTopHbeIX paboOT COCTOMT M3 SKCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOM YacTel U KOHTPOJIBHBIX MEPOIIPUATHH.

Brimonaenne mabopaTopHBIX pabOT OO0ydYaromUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3YyYEHHs] TUCLMIUIMHBL, OIpeNensieMoil y4eOHbIM IUIAaHOM, W OTHOCUTCS K CpEICTBaM,
o0ecreurBaroIUM pelIeHUe CIIeTyIOIUX OCHOBHBIX 331a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMS MPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIHUILTHBI;

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

— TOJIyueHHE HOBOM MH(OpMAINH [0 N3Y4aeMOH TUCIUILIIHE;

— TmpuoOpeTeHne  HaBBIKOB  CAMOCTOSATEIBHONM  pabOTBI ¢ J1Ta0OpaTOPHBIM
000pyI0BaHUEM U TPUOOPAMH.

11.4. Metonuueckre yKazaHusl [JIsi OOYyYaIOmUXCSA IO TPOXOXKIECHHUIO KypCOBOTO
POCKTHPOBAHUS/BBITIOIHEHUS KypCOBOW PabOTHI

KypcoBoii mpoekT/ paboTa MpoBOAUTCS C 1ETbI0 (OPMUPOBAHUS Yy OOYUYAIOIIHUXCS OIBITA
KOMILJIEKCHOT'O PELICHUsI KOHKPETHBIX 33J1a4 MPOPeCcCHOHATBHOM eI TETbHOCTH.

11.5. Meronuueckue yka3aHus A1 0OYYaOUIMXCS 10 MPOXOKACHUIO CAaMOCTOSTEILHOM
paboTsl

B Xoze BBINOJHEHUS CaMOCTOSTENbHON paboThl, 00y4aOUIHIicS BBIOTHAET paboTy IO
3aJJaHUI0 M TIPU METOAMYECKOM PYKOBOJCTBE IpPENojaBaTess, HO 0€3 ero HemocpenacTBEHHOIo
Y4YaCTHA.

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

B mporiecce BBITIOJIHEHHS CaMOCTOSITENBHOW paboThI, y oOywaromerocs (Gopmupyercs
nesniecooOpasHoe MiIaHupoBaHUE pabouero BpEMEeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS



Y HaBBIKM B YCBOGHHHM M CHUCTEMATH3allMUd NPUOOPETAEMbIX 3HAHWM, 00SCIICYMBACT BBICOKUI
YpPOBEHb YCIEBAEMOCTH B TMEpUOJ OOYYCHHUS, TOMOTaeT TIOJyYHTh HABBIKA MOBBIMICHUS
po(hecCHOHATLHOTO YPOBHHI.

MeroauueckuMiu  MaTepHajiaMH,  HANpaBISIOIIMMH  CAMOCTOSITEIBHYIO  paboTy
00yJarOIIUXCS SIBISIFOTCS:

—  y4eOHO-METOMYESCKUI MaTepHal 1Mo JUCIUILIHHE;

— METOJIMYECKHE yKa3aHUs 10 BBIMOJHEHHUIO KOHTPOJIBHBIX paboT (i1t 00ydarouuxcst
10 3204HOM (hopMe 0OyueHUs).

11.6. Meronuueckue yKazaHus s OOYYAIOMIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

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

11.7. Meronuueckue yKazaHus s OOYYaIOMIMXCS M0 MPOXOXKICHHIO TEKYILEro
KOHTPOJISL yCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMaTPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00yy4aroIuxcsl, OCyLIECTBISIEMOIO B TEUEHUE CEMeCTpa C LIEIbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCLIUATIIIUHBL.

11.8. Meronuueckue ykazaHus Uig OOy4aroIUXcs MO MPOXOXKIACHUIO MPOMEXYTOYHOMH
aTTeCTalMH.

[IpomexyrouHass  arTectanus  OOydalOIUXCs  MpPEAyCMaTpUBAaeT  OIICHHBAHHE
MPOMEKYTOUHBIX M OKOHYATEIbHBIX PE3yJbTaTOB OOydeHHs 1o AucHurumHe. OHa BKIIOYAECT B
ce0s:

— »9K3aMeH — ¢opMa OICHKM 3HAHWH, TIOJYYCHHBIX OOYyYaIOMKUMCS B TIpOIIEcCe
W3Yy4YEHUSI BCEW NHMCIMIUIMHBI WU €€ YacTH, HAaBBIKOB CAMOCTOSITEIIFHOW paOOThI, CIIOCOOHOCTH
OPUMEHATh MX JJIs pPElIeHUs MPAKTUYECKUX 3a7ad. JK3aMEH, Kak MpPaBHIJIO, MPOBOJIUTCA B
MeproJ; SK3aMEHAIMOHHONW CECCHUM M 3aBEPINACTCS aTTECTALMOHHOW OIIEHKOW «OTIMYHO,
«XOPOLIOY, «YIOBJIETBOPUTEIBHO», «KHEYTOBIECTBOPUTEILHOY.

— 3ader — 9T0 (opMa OICHKHU 3HAHUU, MOTYYECHHBIX OOYYAIOIIMMCS B XOJE M3y4YCHUS
y4eOHON TUCHUIUIMHBI B 1IEJIOM WJIM MTPOMEKYTOUHas (10 OKOHYAaHUU CEMeCTpa) OIICHKA 3HAHUHN
00yJaromuMcs 10 OTIEIBHBIM pa3jeliaM TUCIUILIMHBI C aTTECTAlMOHHON OIICHKOW «3a4TCHO»
WJIH «HE 3a4TEHO.



Jluct BHeceHUs M3MEHEHUH B pabouyio MporpamMmy JUCIUILTAHBI

[Hata BHeceHus
W3MEHCHHH U
JIOTIOTHCHHUM.

Iloanucek BHeCIIETO
W3MCHCHHS

ConeprxaHre U3MEHCHHUH W JOTIOTHEHIH

Jara u Ne

POTOKOJIA
3aceaHus
kadeapbl
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3aB.

kaenpoit




