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1 e 0CBOEHUS TUCIIUNJIMHBI

[{enap ocBOEHUSA OUCUUIUIMHBI « MHKpPOIIPOLIECCOPHBIE CUCTEMBI aBTOMAaTU3HPO-
BaHHBIX CHCTEM YIPAaBJIECHUS BO3IYIIHBIM ABMKCHUEM» — (DOPMHUpPOBAHHE KOMIICTECH-
WA JJ1s1 yCTIEIHOM MPO(ECCUOHAIBHOMN AESTENbHOCTH BBIITYCKHHUKA 10 TEXHHYECKOU
AKCIUTyaTallil amnmapaTHBIX CPEACTB HHPOPMAIIMOHHO-U3MEPUTEIBHBIX U YIPaBII-
JOIMX CHUCTEM Ha BO3IYLIHOM TPAHCIIOPTE.

3ajayaMy OCBOEHUS IACHUTIIIMHBI SBIISIOTCS:

— W3YYEHHE JIEMEHTHOU 0a3bl MUKPOIIPOIIECCOPHBIX CUCTEM;

— 3HAKOMCTBO C OCHOBHBIMM apXUTEKTYpPHBIMU PELICHUSMH B 00JacTU MOCTPO-
€HUSI MUKPOIIPOLIECCOPHBIX CUCTEM 00pabOTKM MHPOPMALIUU U YIIPABICHUS;

— BbIpa0OTKa HAaBBIKOB HCIIOJIb30BAHUS COBPEMEHHBIX HHCTPYMEHTAJIBHBIX
CPEICTB pa3pabOTKU MPOTrpaMM JIsl MUKPOIIPOLIECCOPHBIX CUCTEM;

— W3YYEHHE CPEJCTB aBTOMATU3MPOBAHHOTO NPOEKTUPOBAHUS, UCIIOIb3YEMBIX
JUIS @aHAJIM3a U CUHTE3a TUIIOBBIX Y3JI0B MUKPOIIPOLIECCOPHBIX CUCTEM;

— U3y4YEHUE MPOLECCOB U METOAOB IKCIUIyaTalIMOHHOTO OOCIYKUBAaHUS MHK-
POIPOLECCOPHBIX CUCTEM.

JucuunnuHa obecrneynBaeT NOATOTOBKY BBIIMYCKHHMKA K PELICHHUIO 3a/ad Mpo-
(peccroHaIbHOMN AESITETBHOCTU HKCIUTYaTallMIOHHO-TEXHOJOTHYECKOTO TUIIA.

2 Mecto qucuuniaunbl B cTrpykrype OIIOII BO

JucuuminHa «MHUKpPOIPOLIECCOPHBIE CUCTEMBI aBTOMAaTU3WPOBAHHBIX CHCTEM
YOPABJICHUS BO3AYILIHBIM JIBM>KEHHEM) MPEACTABISIET COOOM MUCLUIIMHY, OTHOCS-
HIyIOCsl K 4acTu, GOpMUPYEMON y4yaCTHUKaMHU 0Opa30BaTENbHBIX OTHOIIECHUH, bio-
ka 1 «Jluctummuner (Moxynu)» OIIOII BO mno HampaBieHUIO MOATOTOBKU
25.03.03«AsponaBuranus» (O6akanaBpuat), npoduiib «TexHuyeckas sKcCIuTyaTanus
ABTOMATU3MPOBAHHBIX CUCTEM YIPABJICHHS BO3AYIIHBIM JIBHKCHHUEM.

JucuumiHa «MHKpPOIIPOLIECCOPHBIE CHUCTEMBI aBTOMATH3UPOBAHHBIX CHUCTEM
VOpaBJICHUS BO3IYIIHBIM JBHKEHHEM» Oa3upyercss Ha pe3yJibrarax oOy4yeHwus,
MOJIYYEHHBIX MpPU M3YYCHHH IUCIUIUIMH: «Martematuka», «CXeMOTEXHUKay,
«Mudpopmarukay, «OnepaliOHHbIE CUCTEMbl U CETH AJIEKTPOHHO-BBIYMCIUTEIbHBIX
Mamuny, «IIpumMenenne npuKkiIagHbIX MAaTEMaTHYECKUX TAKETOBY.

JucuuninHa «MHKPOIIPOLIECCOPHBIE CUCTEMBI aBTOMATU3UPOBAHHBIX CHUCTEM
yHOPaBJICHUS BO3AYIIHBIM JIBM>KCHHUEMY SBIISIETCS] 00€CTeYMBAIOIIEH JIsl IUCIUTUINH:
«ApxuTekTypa MH()OPMAIMOHHO-YIPABISIIONIMX CUCTEM», «METOabl U aNrOPUTMBI
00pabOTKH CTATUCTUYECKUX JAHHBIX).

JucnuninHa u3yyaercs B 6 cemectpe.

3 Komnerennuu olyuamwiuierocsi, (popmupyemMbie B pe3yJbTaTe OCBOECHUS
AUCIHUTIINHBI

[Iponecc ocBoeHUSA IUCHMIUIMHBL «MUKpPOIIPOLIECCOPHBIE CUCTEMBI ABTOMATH-
3UPOBAHHBIX CUCTEM YIPABJICHUS BO3AYUIHBIM JABMKEHUEM» HaIlpaBieH Ha (opMHU-
POBaHHE CIENYIOINUX KOMIIETEHIIAN:



Ko xomneren-
IIUY/ UHAUKATOpa

PesyanaT O6Y‘ICHI/IHZ HAaUMCHOBAHHUC KOMIICTCHIIMHU, NHANWKATOpAa
KOMIICTCHIIN

[1K-1

CriocoOeH 0CyIEeCTBIAT IKCILTyaTalUI0 IPOrPaMMHOIO 00ECIICYEHHU S
aBTOMAaTU3UPOBAHHBIX CUCTEM YIIPABIIEHUS BO3AYIIHBIM JBUKEHUEM

W k-1

3HaeT cocTaB M OCHOBHBIC TIPUHIUITEI (DYHKIIMOHUPOBAHUS TIPOTPaMM-
Horo obecnieuenust AC YB/I u ucrionb3yeT 1aHHY0 UH(OPMALIMIO IPU
pemeHnn npodeccnoHambHBIX 3a/1a9

W%k

[IpumeHsieT Ha MpaKTUKE BCE UMEIOLIUECS 3HAHMSI, YMEHUS U HABBIKU
MIPU pelIeHNH NpOo(hEeCCUOHABHBIX 3a]1a4, CBSI3aHHBIX C DKCILTyaTalu-
et mporpammuoro obecneuenust AC YB/]

NPk

OpueHTupyeTcs B yCIOBUSX U3MEHEHUS MPaBOBOM 0a3bl U SKCILTyaTa-
LUOHHBIX TPeOOBaHU, IPEABIBISIEMBIX K TPOrpaMMHOMY oOecriede-
HUIO aBTOMATU3UPOBAHHBIX CUCTEM YIIPABICHUS BO3IYIIHBIM JBUKE-
HUEM

[1K-2

CniocobeH OCYHICCTBJLATh JBKCILTyaTallMiO I'PYIIIOBOIO WM HMHAWBUAY-
aJIbHOI'O 060py,[[OBaHI/I}I CPCACTB aBTOMATHU3allUN YIIPpABJICHUA MU ILIAd-
HHPOBAHHA BO3AYITHOTO ABWIKCHHA, CUCTCM 3allUCHU U CBA3U

N k-2

3HaeT COCTaB U OCHOBHEIC IIPHUHIIUIIBL q)YHKIlI/IOHI/IpOBaHI/IH I'PYIIIIOBO-
'O 1 MHIUBUAYAJIBbHOI'O O60py,IIOBaHI/ISI CpCOCTB aBTOMAaTHU3aAllN
YHpaBJICHHUA U ITNIAHUPOBAHUA BO3AYITHOI'O ABUKCHUAA, LII/Iq)pOBBIX cHu-
CTEM 3aIliCH U CBsA3U

N %nk-2

Ob6ecneunBaeT 6€30MACHYIO IKCILUTYATAIUIO TPYIIIOBOTO U MHAUBHULY-
IBHOTO 000PYIOBaHUS CPEJICTB ABTOMATH3AIIMN YIIPABIICHUS U TLIa-
HUPOBAHUS BO3IYIITHOTO JIBHXKCHHUS, IIU(PPOBBIX CUCTEM 3aITUCH U CBSI-
31

I1K-3

Crioco0OeH OCYIIECTBISTh TUATHOCTUKY U KOHTPOJIb pabOTOCIIOCOOHO-
CTH TPOTPAMMHOTO OOECHEYEeHHS] aBTOMATHU3HPOBAHHBIX CHUCTEM
yIPaBIICHUS BO3YIIHBIM JIBFOKCHUEM, TPYIIIIOBOTO U MHIUBUTyaJIbHO-
ro 000OpyAOBaHMsI CPEACTB aBTOMATHU3AIMK YIIPABICHUS U TUIAHUPOBA-
HUSI BO3JIYIIIHOTO JIBUXKEHUS, CUCTEM 3alHCH U CBS3H, MPOTPAMMHOTO
oOecrieueHusI CpeICTB Nepeaun HHpopMaIuu

N ks

3HaeT cOCTaB M OCHOBHBIE MPUHITUIIBI (PYHKITMOHUPOBAHUS POTPaAMM-
HOT0 oOecrieueHrs aBTOMAaTU3UPOBAHHBIX CUCTEM YIIPABJICHHSI BO3-
JTYUTHBIM IBUYKEHUEM, TPYIIOBOT0 U MHAUBUAYAIHLHOTO 000pY10Ba-
HHUS CPEACTB aBTOMATHU3ALMU YIIPABJICHHS U TNIAHUPOBAHUS BO3 Y-
HOTO JIBYKEHHSI, MPOTPAMMHOTO U allapaTHOro 00eCTIeYeHHsI CPECTB
nepenayn “HPopMauu

N %nk-3

Hcnonb3yer METOIbI M CPEACTBA IUarHOCTUKU U KOHTPOJIS ITPO-
IpPaMMHBIX U allapaTHBIX CPEICTB aBTOMATH3AIlMU U CPEJICTB Mepeaa-
91 UHGOpMAIUU

N Pnk-s

Pemraer npodeccuonanbHbIe 3a/1a41, CBA3aHHBIE C JUATHOCTUKOM U
KOHTPOJIEM pabOTOCIIOCOOHOCTH




3HaTh:

— 3JIEMEHTHYIO0 0a3y, METO/Ibl aHAIN3a U CUHTE3a IU(PPOBBIX CXEM.

— METO/bI IMATHOCTUPOBAHUS HEUCITPABHOCTEH aIllapaTHBIX CPEACTB BEIYUCIIH-
TETHLHON TEXHUKH M CIIOCOOBI UX YCTPAHCHMUS;

VYMeTn:

— WCTIO0JIb30BaTh CUCTEMbI aBTOMAaTHU3UPOBAHHOTO MIPOCKTUPOBAHUS TIPH PEIICHUN
TUIIOBBIX 3a/1a4 00pabOTKH HH(POPMALIMKU U yIIPaBIEHUS C TOMOIIBIO MUKPOIIPOIIeC-
COPHBIX YCTPOMCTB.

— MCTO0JI30BaTh MPOrPAMMHBIE U allllapaTHbhIC METOJIbl JUArHOCTUPOBAHHUS TEXHHU-
YECKOT'O COCTOSIHUSI aBTOMATU3UPOBAHHBIX CUCTEM.

Bnanets:

— HaBBIKAMU MCIIOJIb30BAHUS HHCTPYMEHTAIBHBIX CPEACTB Pa3paboTKH IMIPOTrpaMm
JUIS. MAKPOIIPOIIECCOPHBIX MHPOPMAITMOHHO-U3MEPUTEIIBHBIX U YIIPABJISIOIMINX CH-
CTEM.

— HaBBIKaMHU 0OCITY>KMBaHUS alMapaTHBIX CPEACTB MUKPOIIPOLIECCOPHBIM CUCTEM.

4 O0beM TMCUMILUTUHBI U BUAbI YUeOHOH padoThl

OO0mast TpyA0€MKOCTh AUCITUIUTMHBI COCTABISET 6 3aUeTHbBIC eAUHUITI, 252
aKaJEeMHUYECKNX YacoB.

HaumenoBanue Beero Cemectp
9acoB 6
OO6m1as TpyA0€MKOCTh TUCIIUTUIUHbI 252 252
KonTaktHas padoTa: 106,5 128,5
JIEKLIUHA 36 36
MPAKTUYECKUE 3aHATHUS 86 86
CEMHUHapbI — —
nabopaTopHbie PabOThI - -
KypCcOBOM MpoekT (paboTa) 4 4
CamocTtosrenbHast paboTa CTy/IeHTa 90 90
[TpomexxyTouHast aTTecTarus: 36 36
KOHTaKTHas paboTa 2,5 2,5
caMoCTosTeNIbHas paboTa Mo MOJATOTOBKE K 335 335
AK3aMEHY

5 Coaep:xkanue JUCHUNIMHBI

5.1 CooTHecenuss TeM (pa3iesioB) JUCHMILIMHBI U (OPMHUPYEMBIX KOMIIE-
TEHIUH
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Tema 1. Dy1eMeHTHI U cxeli/IOTeX— 14 P I BK, JI, I13, V. T, Ip3
HUKA aHAJIOTOBBIX YCTPOMCTB CPC
Tema 2. KomOnHaIMOHHBIE JTOTH- 14 +| +| +| mm,crc |V, T, TIP3
YECKHE DJIEMEHTHI U CXEMBI
Tema 3. [locnenoBaTeIbHOCTHBIE 14 v +| +| mm.cec | v, T, I3
JIOTUYECKHE DJIEMEHTHI U CXEMBI
Tema 4. MukpocxeMbl MaMsITH 14 + | + | + | JLII3,CPC | V¥V, T,IIp3
Tema 5. [Iporpammupyemsie J10- 14 +| +| +| L3, cpc |V, T, 1p3
TUYECKHUE NHTETPATbHBIC CXEMBI
Tema 6. MukpomnporpaMMupoBa-
HHUE MUKPOIPOIIECCOPHBIX CU- 14 + | + | + | JLII3,CPC | V¥V, T,IIp3
cTEM
Tema 7. UCI/ICTGMHBIC I_HI:IHBI U 1e- 14 +| +| +| L3, cpc |V, T, 1p3
pudepuiinbie UHTEPDENCHI
Tema 8. Cienimau3upoBaHHbBIC 14 +| 4| +| JLI3.CPC | V., T, TIp3
MHUKPOTIPOIIECCOPBI
Tema 9. Cucrema npepbiBaHUI 14 + | + | + | JLII3,CPC | V¥V, T,IIp3
Tema 10. udpo-ananorossie u
aHajoro-uu@posbie mpeodpazo- 14 + | + | + | JLIIB3,CPC | V, T,IIp3
BaTeIn
Tema 11. ITogcucrema BBoga- 12 v +| +| mm,crc |V, T, TIP3
BBIBOJIA
Tema ];2. ITocnenoBarepHBIC UH- 12 v +| +| mms,crc |V, T, I3
Tepdenchb
Tema 13. YHuBepcanbHbIN CHH-
XPOHHO/aCUHXPOHHBIA MPUEMO- 12 + | + | + | JLIIB,CPC | V, T,IIp3
nepeaTInK
Tema 14. AnnapatHbie CpeicTBa
12 + | + | + | J,I3,CPC | V, T,IIp3
MIPOTPaMMHUPOBAHUS U OTIAJKU
Tema 15. KoMMyHUKallMOHHBIE
MHKPOKOHTPOJLIEPBIL. IIpouecco- 14 +| +| +| Lm3,cpc | vV, T, Ip3
pHI I poBOI 00pabOTKM CUTHA-
JIOB
Tewma 16. O6cny>1<HBaHuHe MUKPO- 14 v +| +| mm,crc |V, T, I3
MIPOIIECCOPHBIX YCTPOMCTB




o Komneren- . = o _
5w | oM 225 =l
o &
TeMbl JUCHUIUIMHBI S 3 2 & B o =
5§ S | gl 4| m o =5 = T o
= ' 1 ! O O X L a,
e v | M| X O F o =)
< =iR=1N= = o
Hroro 3a 6 cemectp 216
[TpomexxyTodHas aTTecTamus 36
Utoro no nucuurivyae 252

Coxkpamenusi: JI — nexuus, [13 — npaktuueckoe 3ansitue, [Ip3 — npaktuyeckoe
3apanue; CPC — camocTositenbHas padoTa ctynenTa, BK — BxonHOW KOHTpOJb, Y —
YCTHBIM onpoc, T — TecT.

5.2 Templ (pa3aesbl) AUCHHUILIMHBI M BUAbI 3AHSTHH

HaumenoBanue temMsl (pasnena) 1!lm!| ¢!l al crel xp Bcero

JUCIUTUIAHBI 4acoB
Tema 1. DneMeHTBI U CXEMOTEX- 2 6 6 14
HUKA aHaJIOTOBBIX YCTPOUCTB
Tema 2. KomOuHaIIMOHHBIE JIO- 2 6 6 14
TUYECKHUE DJIEMEHTHI U CXEMBbI
Tewma 3. [TocnenoBaTeIbHOCTHBIE 2 6 6 14
JIOTUYECKUE DJIEMEHTHI U CXEMBI
Tema 4. Mukpocxembl HaMsITH 2 6 6 14
Tema 5. IIporpamMmmupyemsie J10- 9 6 6 14
TUYECKUE WHTETPATBLHBIC CXEMBI
Tema 6. MuxponporpaMMupo-
BaHUE MMKPOIIPOLIECCOPHBIX CH- | 2 6 6 14
cTeM
Tema 7. CuctemHble IIUHBI U

o . 2 6 6 14
nepudepuiinbie UHTEPENChl
Tema 8 Cneumanu3upoBaHHbBIC 5 6 6 14
MUKPOTIPOIIECCOPHI
Tema 9. Cucrema npepbIBaHHi 2 6 6 14
Tema 10. [{udpo-ananorossie u
aHaJoro-1ugpoBeie  Mpeodpaszo- | 2 6 6 14
BaTEIIN
Tema 11. Tlomcucrema BBOOA- 2 4 6 12
BBIBOJIA
Tema 12.pOCHeﬂOBaTeHBHBIe 5 4 6 12
UHTEPPEICHI
Tema 13. YHuBepcanbHbI CHH-
XPOHHO/aCHHXPOHHBIA ~MpHEMO- | 2 4 6 12
nepenaTInK




HaumenoBanue temsl (pasnena) 11lml ¢l ol cpel xp Bcero
JUCLIUILTAHBI 4acoB

Tema 14. AnnapaTHble CpeICTBA 9 4 4 10

MIPOrpaMMUPOBAHUS U OTIAJKU

Tema 15. KomMMmyHHKanmoHHbIE

MHUKpPOKOHTpOJUIepkl. [Iporecco- 4 4 4 12
pbl IUpPOBON 00pabOTKH CHT-

HAJIOB.

Tema 16. O6CJ’Iy>KI/IBaHI/£e MUK- 4 4 4 12
POIIPOLIECCOPHBIX YCTPOUCTB

Ntoro 3a 6 cemectp 36 | 86 | — - 90 4 216
[IpomexxyTouyHas arrecranus 36
Hroro no nucuuminune 252

Cokpamtenusi: JI — nekuuu, 113 — npaktuueckue 3ansatus, C — cemunapsl, JIP —
nabopatopubie padoTel, CPC — camocTodrensHas padota ctyaeHta, KP — kypcoBas
pabora.

5.3 Conep:xkanue TMCHUTLIHHBI

Tema 1. D1eMeHTBI M CXeMOTEXHUKA AHAJIOTOBBIX YCTPOHCTB
AHasioroBsle U npoBbie curHaibl. OCHOBHBIE 3aKOHBI TeopuH Iiernei. [laccus-
HBIE DJIEMEHTBI AJIEKTPOHHBIX YCTPOWCTB. JIByXNOMIOCHUKU U 4-montocHuKU. [lomy-
npoBOAHUKU. P-n-mepexon. uonbl u guonHbele cxemsl. Beipsmurenu. {uonHbii
orpanuuntenb. [lapamerpudeckuit ctabuiuzaTop HampsbKeHHs. bumossipHeie U 1o-
neBble TpaH3ucTtopsl. KimtoueBoil pexxum. OnepanroHHblid ycuiurtelb. KoMeHncamu-
OHHBIN CTAOMIIM3ATOP HATIPSHKCHHUS.

Tema 2. KoMOMHAIIMOHHBbIE JIOTUYECKHE 3JIEMEHThI H CXeMbI
OcHOBBI ayreOpbl JJOTUKH. METO bl aHAIM3a U CUHTE3a KOMOWHAIMOHHBIX JIOTH-
gyeckux cxeMm. CeMelcTBa JOTMUECKUX AJIIEMEHTOB. DJIEMEHThI CPEJIHEH CTeNeHU WH-
Terpanuu. MynbTUILIEKCOPHI U AeMynbTuIiekTopsl. [ludparopsl u gemmdpatopsl.
[Tomycymmarop. Cymmarop. CxemMa yckopeHHOro mnepeHoca. IIpsMoi m gomosiHu-
TeNIbHBIN KOJ. ApudmMeTuko-noruueckoe ycrpoictso (AJIY).

Tema 3. Iloc/ienoBaTEILHOCTHBIE JIOTHYECKHUE 3JIEMEHTHI H CXeMbI
Tpurreps (RS, RSC, D, T, JK). Peructpsl, peructpoBbie (aiiibl, C4ETYNKH, Ji€-
JUTENH YaCTOTbl. AJITOPUTM CHHTE3a MUKPONPOrPAMMHOTO aBTOMATa Ha TpUITEpax.
®opMHpPOBATENIN MMITYJIbCOB. 3alUTa OT «Apede3ra» KOHTAKTOB. CHHXpOHM3aLUs
U(POBBIX YCTPOICTB.

Tema 4. MukpocxemMbl IAMATH
Cratnueckue U quHaMudeckue Mukpocxembl mamsatu. (E)PROM. Flash-mamsts.
OnHOMepHasi U JByMepHas ajapecani. BpeMeHHEIC quarpaMMbl ITUKJIOB 3alTUCH U
uyreHus. Perenepanus nnHaMu4eckoi namstu. HaparmyBanue pa3psiHOCTH U €MKO-



cTH nmamsatu. Pexxum npsimoro goctyn K namsata (DMA). MukpornporpaMMHBIi aBTO-
mart Ha [13V.

Tema 5. [IporpaMmMupyemMble JOrH4ecKre HHTErPaJbHbIE CXeMbl
[Tporpammupyemsbie norudyeckue uHrerpainbhbie cxemsl ([IJIMC). O6mue cBe-
JICHHSI O SI3bIKaX onmucaHus anmapaTHbIX cpeacts Altera HDL, VHDL.

Tema 6. MukponporpaMMupoBaHue MUKPOIIPOLECCOPHBIX CHCTEM
OOmue cBeneHHWs O MHKPOIIPOLIECCOPHBIX cucTteMax. HasHaueHwe, cocTas,
kinaccudukanus. Mukponporieccoprasi cuctema ¢ oOmiel mmHod. MuKpomporpam-
Mma. RISC-mukponponeccop. BeinosHeHre OCHOBHBIX MAalIMHHBIX KoMaH[. KoHBeli-
epu3anusl.

Tema 7. CucremMHble IIMHBI U epudepuiinbie HHTEP(eichl
CucreMHbBIE IIMHBI MUKPONPOLECCOPHBIX cucTeM. Ha3HaueHue curnanos. Bpe-
MEHHBIE IMarpaMMbl [IUKJIOB YTE€HHU/3alIMCH TaMATH/BBOAa-BbIBOIA.

Tema 8 Cnenuajin3npoBaHHbIe MHKPOIIPOIECCOPBI
Crneunanu3npoBaHHble MUKponpoueccopsl. Ha3zHauenue, kinaccuukamus cre-
UAJIM3UPOBAHHBIX MHUKPOIpOLEeccOpoB. OIHOKPUCTATIBHBIE MHUKPOKOHTPOJLIEPHI
(MK). MK MSC51, AVR, PICmicro. Apxutektypa, cuctemMa komann. CpeacTsa
IPOCKTUPOBAHUS, MPOTPAMMHUPOBaHUsA, OTiAaAKh. OpraHu3anus CUCTEMbl MaMSTH
MK. Uepapxus namsatu. Pexumsl agpecanuu.

Tema 9. Cucrema npepbIiBaHuUii
CucteMbl NpephIBAaHUNA MUKPOIIPOIIECCOPHBIX CUCTEM M OJHOKPUCTAIBHBIX MHUK-
pokoHTposuiepoB. Taiimepsl/cuétunku. ['enepauust I[IMM-curnanos. M3mepenue
MPOMEXKYTKOB BpeMeHU. Yachl peajbHOro BpEeMEHHU.

Tema 10. [{u¢po-aHasoroBpie U aHAJIOTO-IM(PPOBHIE Peodpa3oBaTeIN
[Mudpo-ananoroseie u anajoro-mudpossie npeodpazoatenu (LIAIT u ALII).
IJAIT ¢ cyMmmupoBaHHEM TOKOB, MOCJIEIOBATEIIBHOTO CUYETA, MOPA3PSIAHOTO KOJUPO-
BaHUs, apayenbHoro npeodpaszoBanus. ALl ¢ aBoitHeiM uHTerpupoBanuem. [{ATI
Ha ocHoBe [IIMMM. BsBox-BeiBox ananoroselx curHajgoB B MK. Hcnonb3oBanue
BCTPOCHHBIX U noAkIoueHne BHemHuX AL u ITATII.

Tema 11. [ToacucreMma BBO1a-BLIBOAA
[Tepudepuitnsie naTepdeiicel. [lapamnenbHblil U MOCaEI0BATEIbHBIA HHTEPDEH-
cbl. CXeMOTEXHUKA YCTPOUCTB conpsikeHust. AapecHslid cenekrop. [loacucrema BBO-
Ja-BbIBOJIA JIOTHYECKUX curHaiioB B MK: opranuzamus u nporpamMmmupoBanue. Cxe-
MbI TOJKJIFOYEHHS] BXOJHBIX M BbIXOAHBIX ycTpoucTB. [loakmrouenue XKU. Iloxa-
KJIFOYCHHUE U ITPOrPAaMMHUPOBAHNUE BHEIITHEN SHEPTrOHE3aBUCUMOM MTAMSITH.

Tema 12. IlocnenoBarebHble HHTEPPeEiichI



Opranuzanus 1 paboTta ABYXIIPOBOJIHOTO TociefoBarenbHoro uarepdeiica TWI
(I2C). Opranuzanusa u paboTa MOCIEIOBATEIBHOIO mnepudepuitnoro uHTepdeiica
SPI.

Tema 13. YHuBepcaJbHbII CHHXPOHHO/aCHHXPOHHBII NpHeMoNepeIaTYnK
YHUBEpCanbHBI CUHXPOHHO/acMHXpOoHHBIH mpuemonepenatauk (USART).
[IporpamMmmupoBanue mporecca ooMeHa MHPopMaIel Mexay MepCOHATBHBIM KOM-
MBIOTEPOM B MUKPOKOHTpoJuIepoM 1o uHTepdericy RS-232 / RS-485 / RS-422. USB-
KoHTposuiep. O6meH nanubiMu 1o uHTEpPeiicy USB.

Tema 14. AnnapaTHble cpeAcTBAa MPOrPaAMMHUPOBAHUS M OTJIAAKHU
[TporpaMMupoBaHre W CaMONPOTPAMMHUPOBAHUE MHUKPOKOHTPOJUIEPOB. Arma-
paTHBIE Cpe/ICTBa MPOrPAMMHUPOBAHMS U OTJIaJAKU. BHyTpHuCcHCTEMHOE MPOrpaMMuUpo-
Banue (ISP). UnTtepdeiic ITAG.

Tema 15. KommyHnkainuoHHbie MUKPOKOHTPoJLIephI. [Ipoueccopsl nndgpo-
B0 00pa0OTKHU CUTHAJIOB
KoMMyHuKalmoHHbIE MUKPOKOHTpoJuIephl. [Ipoueccops! nudpoBoit 00padoTKu
curnaioB. Cucrema komana. KNUX- u bBUX-punetpel. [lekonep Butepou. brictpoe
npeobpazoBanue Oypee.

Tema 16. O0caykuBaHMEe MUKPOIIPOLIECCOPHBIX YCTPOMCTB

OOcny>KuBaHHE MHUKPOIPOLECCOPHBIX YCTPOMCTB. MeTonbl U CpeacTBa TECTHU-
poBanus. Jlornyeckuil ananuzarop. CurHatypHbii aHanus. JKM3HEHHBIN LUKJI anma-
paTHBIX CPEJICTB COTIACHO MEXIYHApOAHOMY cTaHaapty DO-254.

5.4 TlpakTuyeckue 3aHATHSA

e V Tpyno-
TemaTrka NpakTUYECKUX 3aHATHIA €MKOCTh
AUCII- (4acer)
TJTAHBI
1 [TpakTueckoe 3ansitue 1. OCHOBBI TEOpPHUM LENEH. 2- 6
MOJIFOCHUKY U 4-TIOJIFOCHUKH. [In0AbI U TUOAHBIE CXEMBI.
5 [Ipaktrueckoe 3ansiTue 2. bunonspHeie U MOJIEBbIC TPAH3U- 5
CTODBI.
2 [IpakTuueckoe 3ansTue 3. AUHaJ'H/IS KOMOMHAIIMOHHBIX 5
YCTPOICTB
2 [IpakTudeckoe 3ausatue 4. CVI/IHTe3 KOMOMHAITMOHHBIX 5
YCTPOICTB
3 [IpakTtrueckoe 3ausTHe 6. AHAINU3 TPUTTEPHBIX CXEM 2
3 [IpakTueckoe 3ansitue /. CUHTE3 TPUTTEPHBIX CXEM 2
3 [IpakTruueckoe 3ansTue 8. Pa3paboTka KOHEUHBIX aBTOMa- 5
TOB




4 [TpakTrueckoe 3anstre 9. MUKpocxeMbl MaMATH 6
5 [Tpaktrueckoe 3anarue 10. [Iporpammupyemsie goruye- 6
ckue uHTerpainbHbie cxemsl (IIJIUC)

6 [IpakTuueckoe 3ausitue 12. MukponporpaMMupoBaHue 6
MUKPOIPOLIECCOPHBIX CUCTEM
7 [Ipaktuueckoe 3ausitue 13. CuctemMHbie MUHBI U TIepUde- 5
pUliHBIC HHTEP(EHCHI
3 [Ipaktruueckoe 3anstue 14. UncTpymMeHTanbHbIE CPEACTBA 5
pa3paboTKu A1 MUKpOKOHTpoJiiepa AVR
9 [Ipaktuueckoe 3anstue 16. [loacucrema npepbIBaHUN MUK- 5
pokoHTposiepa AVR.

10 [TpakTuyeckoe 3anstue 17. LIAIT u ALIIT 6
11 [IpakTuueckoe 3anstue 18. [logcucrema BBoja-BbIBOJA 4
MHKpOKOHTpoiiepa AVR.

12 [Tpaktrueckoe 3ansatue 19. [TociaenoBarensHbie HHTEPGEH- 4
ChI MUKPOKOHTPOJIIIEPOB
13 [TpakTraeckoe 3anstue 20. Y HUBEpCATBbHBIN CHHXPOH- 4
HO/aCMHXPOHHBINA MPUEMOTIEPETATIUK
14 [TpakTrdeckoe 3anatue 21. AnmapatHble CpecTBa Mpo- 4
IPaMMHUPOBAHUS U OTJIAJIKH
15 [TpakTraeckoe 3anstue 22. KoMMyHUKaIIMOHHBIE MUKPO- 5
KOHTPOJUIEPHI
15 [Tpaxtrueckoe 3ansatue 23. [Iponeccops! mudpoBoii 06pa- 9
OOTKM CUTHAJIOB
16 [Tpaktrueckoe 3austue 24. O0cay)KUBaHUE MUKPOITPOIIEC- 4
COPHBIX YCTPOUCTB. [Iuckyccus
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5.5 JlaGopaTopHbIii NPAKTHKYM

JlabopaTopHBIi TPAKTUKYM Y4EOHBIM TIJIAHOM HE MTPETyCMOTPEH.




5.6 CamocrosiTesqibHAsI paboTa

ot Tpyzo-

Buapsl caMocTosiTenbHON pabOThI €MKOCTh
AucHH- (9achr)
TJTAHBI

1 N3yyenue TeopeTHUEeCKOro mMarepuasia U MOJAroTOBKa K
npakTrHueckuM 3anatusm 1 u 2. [ToaroToska k tecty [1, 3, 6
8-10].

2 N3ydenune teopeTnyeckoro marepuana U MOATOTOBKA K
OpakTHYeCKUM 3aHatusM 3, 4 u 5. [Toaroroska k tecty [1, 6
2, 3].

3 N3ydenune teopeTnyeckoro marepuaia U MOATOTOBKA K
npakTHIecKuM 3aHatusm 6, 7 u 8. [Toarotoska k tecty [1, 6
3,5, 7].

4 N3ydenne teopeTnyeckoro marepuaia U MOATOTOBKA K 5
IIPAKTUYECKOMY 3aHATHIO 93, 4, 6].

5 N3ydenune teopeTnyeckoro marepuaia U MOATOTOBKA K 5
npaktudeckum 3ansatusim 10 m 11 [1, 3, 5, 6].

6 N3yuenue TeopeTHUecKOoro mMarepuaia U MOJAroTOBKa K 6
npakTuyeckoMy 3ansatuto 12 [3,4, 6, 7].

7 N3ydenune teopeTnyeckoro marepuaia U MOATOTOBKA K 6
npakTuaeckoMy 3ansTuio 13 [1, 3, 4, 9-10].

8 N3yuenue TeOopeTHUECKOro Marepuaia W MOJArOTOBKa K
npakTuyeckuM 3ausaTusM 14 u 15. Tloarotoska k Tecty [2, 6
3,4,5].

9 N3yuenue TeopeTnueckoro mMarepuana M MOArOTOBKA K 5
npakTH4YecKoMy 3ansaTuro 16 [1, 3].

10 N3yuenne TeOpeTHUECKOro Marepuaia W MOJArOTOBKa K 5
npaktruaeckomy 3anstuto 17 [1, 3, 4].

11 H3ydeHne TeopeTHuecKoro Marepuaia U MOJArOTOBKA K 5
IpakTu4IeckoMy 3ansaturo 18 [1, 2].

12 N3yuenne TeOpeTHUECKOro Marepuasia U MOJArOTOBKa K 6
npakTudeckomMy 3ansrtuio 19 [1, 2, 11-12].

13 N3yuenne TeOpeTHUEeCKOro mMarepuaia U MOJATOTOBKa K
npaktrndeckomy 3ausatuio 20 [1, 2, 4, 11-12]. Beinonxnenue 6
KypCcOBOM pabOTHI.

14 N3yuenne TeopeTnueckoro maTepuaia U MmoJAroToBKa K
npaktuyeckomy 3ansaturo 21 [1, 2, 8-10]. Bemmonuenue 4
KypCcOBOM pabOTHI.

15 N3ydeHne TeopeTHYecKoro marepuaja W IMOArOTOBKA K
npakTHYecKuM 3auatusm 22 u 23 [1-3, 5, 7-8]. Beinosxe- 4
HUE KypCcOBOW paOOTBHI.

16 N3yyeHue TeopeTHyeckoro marepuaia U MOJArOTOBKAa K 4




Howme
TEMBbI ’ Ipyxo-
Bupl camocTosTenbHOM pabOThI €MKOCTh
AHCIH (uacer)
TUTMHBI
npakTuyeckomy 3anatuto 24. [Toaroroeka k auckyccuu [1,
5, 8-10]. BeimonaHneHue KypcoBoil pabOThI.
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5.7 KypcoBbie padoThI
HaunmenoBaHnue sTamna BhIMOJTHEHUS TpymoeMKocTh
KypCOBOI1 pabOThI (pOEKTA) (uacer)
Brinaua 3amanust Ha KypcoByIo paboTy 2
3amura KypcoBoi padOThI 2
Hroro 3a cemectp: 4

6 YueOHo-MeToqMYecKkoe U HHPOPMALIMOHHOE o0eclieYeHne TUCIUIIHHbI

a) OCHOBHasI IuTEepaTypa:

1. Vrpiomor E.Il. Ilu¢ppoBasi cxemorexHmka: Yued. mocoO. s BY30B.
[Texcr]. — 3-e w3a. — CII6.: BXB-Ilerepoypr, 2010. — 816 ¢. — ISBN: 978-5-9775-
0162-0. — KonuuectBo sx3emiutsipos: 20.

2. Muxkponpoueccopusie cuctembl / [lon pen. JI.B. Ily3ankosa. [Tekct]. —
CIIOG.: IMomurexnuka, 2002. — 935 c¢. — ISBN: 5-7325-0516-4. KoanuecTBO 3K3eM-
wisipoB: 10.

3. DJIeKTPOHMKA U MUKPONPOIECCOPHAS] TEXHHKA B MAIIIUHOCTPOEHNH,
JHEpPreTuKe, HeTAHON M ra30BOM MPOMBIIIICEHHOCTH: Y4Ye0HUK [ DJIEKTPOHHBIN
pecypc] / A.IL XKentonoros, FO.B. 3emckoB, A.I'. Cxuptianze, B.I1. lleBuyk. — 2-¢
u3 ., mepepad. u gor. — Bonrorpan: BoarI'TY, M.: Craakun, 2007. — 444 ¢. — ISBN:
5-230-04474-5. — Pexxum nocrtyna:
https://old.spbguga.ru/files/zheltonogov_zemskov.pdf cBoGoubIi (1aTa 0OpameHuS:
15.05.2021).

0) NOMOTHUTEbHAS TUTEpaTypa:

4. Makyxa, B. K. MukponpoueccopHbie cCHCTeMbl H NEPCOHATbHbIE KOM-
nbOTEPHbI: yueOHOe mocodue st By30B [DnekTponnsiii pecypc]/ B. K. Makyxa, B.
A. MukepuH. — 2-¢ u3., uctnp. u gomn. — M.: FOpaiit, 2018. — 175 ¢. — ISBN 978-5-
534-04791-2. — Pexxum noctyna: https://urait.ru/viewer/mikroprocessornye-sistemy-i-
personalnye-kompyutery-415331.

5. MoproHn, [. Mukpokontpo.uiepsl AVR. BBoaHbIi Kypce [DI€KTPOHHBIN
pecypce] : pykoBoactso / JI. Mopton. — DnektpoH. nan. — Mocksa : JIMK Ilpecc,
2010. — 271 ¢. — Pexum moctyna: https://e.lanbook.com/book/60971. [laTta o6pa-
meHust: 15.05.2021.


https://old.spbguga.ru/files/zheltonogov_zemskov.pdf
https://e.lanbook.com/book/60971

6. bapanos, B.H. IIpuMenenne MukpokonTpoiepoB AVR: cxembl, ajro-
PHUTMBI, IPOrpamMmMbl [ DJIEKTPOHHBIN pecypc]: yueoHoe nocooue / B.H. bapanos. —

M.: MK  Ilpecc,

2010. 288 ¢

Pexum

JAOCTyHa:

https://e.lanbook.com/book/60980, ceoGomubiA. JlaTta oopamenus: 15.05.2021.

B) MEpeueHb PecypcoB HHGPOPMAIMOHHO-TEIIEKOMMYHUKAIIMOHHOW cetn «MH-

TEPHET»:

7. Ilpumepnl mpumeHeHusi cemeiictBa AVR [DOnextponusiii pecypc]. M.,
1998-2018. Pexxum moctyma: http://www.gaw.ru/html.cgi/txt/app/micros/avr , cBo-
o6omusrii. Jlata oopamenus: 15.05.2021.

I') IporpaMMHOe oOecrieueHne (JTUIEeH3M0HHOE), 0a3bl JaHHBIX, UH(POPMAITUOH-
HO-CTIPABOYHBIE U TTIOMCKOBBIE CUCTEMBI:

8. Atmel Studio [DnexkTponHsIii pecypc]. Pexum goctyma:
http://www.microchip.com/avr-support/atmel-studio-7 ceBoboansIit (1aTa obOparie-

Hus: 15.05.2021).
9. Circuit

Maker

[[IporpamMmmHOE

obecrnieueHue|.

Pexum  moctyma:

http://circuitmaker.com cBoOoaHsbIid (maTa oOpamenus: 21.01.2021).

10. Eaunoe OKHO J0CTylla K 00pa3oBaTeIbHbIM pecypcaM [DIeKTPOHHBIN
pecype]. — Pexxum goctyma: http://window.edu.ru, cBoGoHbIN (1aTa oOpallcHUS:

15.05.2021).

11. DaexkTponnasi Oudamoreka HaydyHbIX myOaukaumii «eLIBRARY.RU»
[DnexTponHbIii pecypc] — Pesxxum nocrtyma: http://elibrary.ru/, ceo6oanslit (1ata 06-

pamenus: 15.05.2021).

12. DaekTpoHHO-0MOIHOTEYHAs1 cHcTeMa wu3AaTelbcTBa «Jlanb» [Dnek-
TpoHHBII pecypc] — Pexum moctyna: http://e.lanbook.com/ (mata oOparmienus:

15.05.2021).

/ MarepuajibHO-TeXHUYECKOe o0ecnedeHne JUCIUNINHBI

HaumenoBanue yueOHBIX
IIPEIMETOB, KYpCOB, JUCLU-
IIMH  (MoayJsiel), NpPaKTUKH,

WHBIX BHUJOB Y4eOHOU nes-
TEJIBHOCTH, TMPETYCMOTPCHHBIX
yuyeOHBIM IIJTaHOM 00pa3oBa-
TEJIBHON IPOrPaMMBI

HanmeHnoBanue mnomMemeHun s
IPOBE/IEHUS] BCEX BHUJOB Y4eOHOM
JeSITEIbBHOCTH, MPEeTyCMOTPEHHON
y4eOHbIM IUJIAHOM, B TOM YHCIIE
MOMEILEHUS JIJIsl CAMOCTOSITEIbHON
paboThI, C YKa3aHUEM IMEepeyHs oc-
HOBHOTO 000OpYAOBaHHUS, y4eOHO-
HarJsIIHBIX TIOCOOMM M MCHOJB3Y-
€MOro IporpaMMHOro obecrneye-
HUSA

Anpec (MECTOIOJNIOKEHHE) TI0-
MEIICHUN A7l MPOBEACHUS BCEX
BUJIOB Y4YEOHOU JACSATEIHHOCTH,
PeyCMOTPEHHOM y4eOHBIM
miaHoM (B cllydae peanu3aiuu
o0pa3oBaTeNnbHON MPOrpaMMbI B
ceTeBOr (opMe JOMOTHUTEITHHO
YKa3bIBAaeTCS HAMMEHOBaHUE Op-
TFaHU3alHM, C KOTOPOM 3aKIIOYEH
JIOTOBOP)

1

2

3

MuKponporeccopHble CUCTEMBI
aBTOMATHU3UPOBAHHBIX CHCTEM
yIpaBiIeHUs! BO3AYIIHBIM
JBU)KEHUEM

JlaGopatopHnas ayauropus Ne§05
Komnerorepnslie cTomisl - 13 mrT.,
cTynbs - 13 mt., 13 nmepcoHanbHBIX
KOMITBIOTEPOB, YueOHast TOCKa.

196210, r. Cankr-ITerepOypr, yir.
[Munotos, 1. 38, nutepa A



https://e.lanbook.com/book/60980
http://www.gaw.ru/html.cgi/txt/app/micros/avr
http://www.microchip.com/avr-support/atmel-studio-7
http://circuitmaker.com/
http://window.edu.ru/
http://elibrary.ru/
http://e.lanbook.com/

HanmenoBanue y4eOHBIX
MpeIMEeTOB, KypCOB, JHUCIH-
IVIMH ~ (MOAyJiel), TPaKTUKH,

UHBIX BHUAOB Y4eOHOH nes-
TEJILHOCTH, MPEIYyCMOTPEHHBIX
y4eOHBIM IIJJaHOM oOpa3oBa-
TEJIbHOU MPOrpaMMBbl

HauMmenosanue mnoMelmeHud g
NPOBE/ICHUSI BCEX BHOB Y4eOHOMH
JIeATEIbHOCTH, IMPEIyCMOTPEHHON
y4eOHBIM IUIAaHOM, B TOM YHCIIE
IIOMCHIICHUA OJIA CaMOCTOSITCIILHOU
paboThI, C YKa3aHUEM IMEPEeUHs OC-
HOBHOTO 000pynOBaHHSA, y4eOHO-
HArJBSIIHBIX TIOCOOMH M WCHOJB3Y-
€MOro MpOrpaMMHOro obecreye-
HUS

Anpec  (MecTOTNOJIOKEHHUE) TIO-
MEIIEHUH JJIsi TPOBEACHUS BCEX
BUJOB Y4YeOHOH JeATEeNbHOCTH,
PeIyCMOTPEHHOM y4eOHBIM
IUIaHOM (B ciyyae peaju3alnuu
00pa3oBaTeNbHOW TMPOrpaMMbl B
ceTeBol (opMe JOMOTHHUTEITHHO
yKa3bIBaCTCS HAUMEHOBAaHUE Op-
TraHU3alHM, C KOTOPOU 3aKJIIOUYEH
JIOTOBOP)

Crenbl 115 UCCIEI0BAHMS CUTHA-
JIOB — 31IT.,

['eneparop curnasnos - 1t
[MasneabBIe cTannuu - 10mT
JlaGopaTopHbIii 070K MTUTAHUS —
2wt

MHoropyHKk1MOHaNbHbIN OTia-
JIOYHBINA KOMIUIEKT JUIsl IPOTpaMm-
MHUPOBAaHUS MUKPOKOHTPOJUIEPOB
DKpaH 715 TPOEKTOopa.

IIpoekrop.

KoMmuiekT npe3eHTaumoHHbIX Ma-
TEPUATIOB

8 Oo6pa3zoBaTesibHbIe 1 HHPOPMAMOHHbIE TEXHOJIOTHH

B pamkax uzy4yeHus THCUMIUIMHBI IPEANOIAracTCs NCIO0JIb30BATh CIIECIYIOIINE
00pa3oBaTeIbHbIC TEXHOJIOTHH.
BX01HOM KOHTPOJIB NMPOBOAUTCA MPENOAAaBaTEIEM B Hayajle U3YyYEHUs JUCLIU-

IUIMHBI C LEJbI0 KOPPEKLHUHU IPOLecca YCBOEHUS O0yJarolMMHCS AMIAKTUYECKUX
€IMHULL IPU U3YYEHUH 0a30BbIX AUCLIUILINH.

Jlexuusi cocTaBiIsieT OCHOBY TEOPETHUECKOI0 O0yUEHUs B paMKax JUCLUILINHBI
Y HaIIpaBJICHA HA CUCTEMATU3UPOBAHHOE U3JIOKEHUE HAKOIUJICHHBIX U aKTyaJIbHbIX
Hay4HBIX 3HaHUU. JIek1us npegHa3HadeHa sl pACKPBITHS COCTOSIHUS U IEPCIIEKTUB
Pa3BUTHSI DKOHOMUYECKUX 3HAHUW B COBPEMEHHBIX yclIoBUsX. Ha meknun
KOHLIGHTPUPYETCS BHUMaHUE 00y4YaroIIMXCsl Ha HanboJiee CI0XKHBIX U y3I0BBIX
BOITPOCaX, CTUMYJINPYETCS UX aKTUBHASI IO3HABATENbHAS AEATEIbHOCTD.

Benymum MeTo1I0M B JIEKIIMU BBICTYINAE€T YCTHOE U3JIOKEHUE yUEOHOTO
Marepuana, KOTOPbIA COITPOBOKIAAETCS OJHOBPEMEHHON JEMOHCTPALMEN CIIalI0B,
Ipy HEOOXOJUMOCTH MPHUBJIEKAIOTCS OTKPBIThIE IHTEpHET-pecypcehl, a Takxke
JEMOHCTPALMOHHBIE U HATJIAIHO-UIUTIOCTPALIMOHHBIE MAaTEPUAIbl U IPAKTUUECKUE

[IPUMEPBL.

[Ipu u3y4eHnn TUCUUIUIMHBI UCIIOIB3YIOTCS KaK TPAAULIUOHHBIE JIEKIIUU, TAK U
WHTEPaKTUBHBIC JCKIIMU. VIHTepaKTUBHBIE JICKITUU TTPOBOSATCS B (hopme podiem-
HBIX JICKIIU, TJIaBHAS 11€JIh KOTOPBIX — MPUOOpETEHNE 3HAHUK CTYACHTaMU TIPH
HETOCPEICTBEHHOM JICHCTBEHHOM WX ydacThH. Ha mpoOieMHBIX JIEKIHSIX MPOIIeCC
II03HAHUS CTYJIEHTOB B COTPYJIHUYECTBE U IUAJIOTE C IIPENoaaBaTesieM U IpyT ¢ Apy-
roM NMpUOJIMKAETCA K HUCClIeIOBAaTENbCKOM nestenibHocTU. ConepkaHue npoosieMbl




pacKpbIBaeTCs IyTEM OpraHU3aLMK [TOMCKA €€ PEIICHUs NI CYMMUPOBaHUs U aHa-
7132 TPAAULIMOHHBIX U COBPEMEHHBIX TOUEK 3peHMsl. OCHOBHBIMU TanaMH [103HaBa-
TEIbHON JAESITEITFHOCTH CTYJECHTOB B IpoLiecce MPOOIEMHOM JEKIIUH SIBISIFOTCS:
a) oco3HaHue MpoOJeMbl; 0) BBIABUKEHHE THIIOTE3, MPEAJIOKEHUS IO PEIICHHUIO MPO-
O51eMbI; B) 00CYX/IEHUE BapUAaHTOB PEIICHUS MPOOJIEMBI; T) TPOBEPKA PEIICHUS.

[{enp mpakTUYECKHUX 3aHATUN — 3aKPEIUTh TEOPETUUECKNE 3HAHUS, TOJTyYCHHbBIE
00Oy4arolMMUCs Ha JIEKUUAX U B PE3YJIbTATE CAMOCTOATEIbHOTO U3YUEHHUSI
COOTBETCTBYIOILIUX TEM, @ TAK)KE IPHUOOPECTU HauaIbHbIE IPAKTUUECKUE HABBIKU.
PaccmarprBaembie B paMKax NIPAKTUYECKOT0 3aHATUSA 33Ja4H, CUTyalluH, IPUMEPHI U
po0JIeMbl UMEIOT MPO(PECCUOHANBHYIO HAIIPABIEHHOCTD U COJEPKAT DJIEMEHTHI,
HeoOXoauMbIe U1 (POPMUPOBAHMS KOMIIETEHIIUI B paMKaxX MOJATOTOBKU
oOyuaronuxcs. [IpakTnyeckue 3aHATHS IPEyCMaTPUBAIOT YHaCTUE 00YUAIOIINXCS B
BBINIOJIHEHUH OTAEJIBHBIX 3JIEMEHTOB padOT, CBA3AHHBIX C OyayLIei
po(heCCUOHATIBHON JAESITEIbHOCTBIO.

[TpakTryeckue 3aHATHS IPOBOAATCS B ayAUTOPHOIN U MHTEPAKTUBHON (popMme.

CamocTosiTenbHas paboTa 00yJarouXcs IBJISIETCS COCTAaBHON YacThIO Y4EOHOM
paboThl. Ee 0cHOBHOI 11eMbIO sIBisIETCS (POPMHPOBAHNUE HABbIKA CAMOCTOSITEBHOTO
MpUOOPETEHUS 3HAHUI 110 HEKOTOPBIM BOIIPOCAM TEOPETUUYECKOI0 Kypca,
3aKpEIUICHUE U yriayOeHne NOJyYeHHbIX 3HaHUW, CAMOCTOATENbHAsA padoTa co
CIIPaBOYHHUKAMU, IEPUOJINYECKUMH U3JaHUSIMH U HAyYHO-TIOMYJISIPHOM JINTEPATypPOl.
CamocrosiTenbHas padoTa BKIFOYAET BBINIOJHEHNE YU€OHBIX 3aJaHHI, B TOM YHUCIIE U
MH/IMBHUIyaJIbHBIX, a TaK)Ke pabOTy HaJ KYPCOBBIM MPOEKTOM.

9 ®oH/1 O1IEHOYHBIX CPEACTB /1JIsl MPOBEIeHUsI TEKYIEro KOHTPOJIs ycneBa-
€MOCTH U MIPOMEKYTOYHOM ATTECTAMH M0 UTOraM OCBOEHUS M CHUIIMHBI

YpoBeHb U KaYECTBO 3HAHUN 00YYAIOLIMXCs OLICHUBAIOTCS 110 PE3yJIbTaTaM Te-
KYLIEro KOHTPOJIA YCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTECTALMU 10 UTOraM OCBOE-
HUSI TUCLUIIIIUHBI.

Y cTHBINM OIPOC TPOBOAMUTCS HA MPAKTUYECKUX 3AHATHUAX C LEIBI0 KOHTPOJIS
YCBOEHHS TEOPETHUECKOTO MATEPUAJIA, N3JIAraeMOro Ha JEKIHIX.

TecT mpoBOAXUTCS MO TEMaM B COOTBETCTBUM C JAHHOW TPOrpaMMOU U IIpeIHA-
3HAYEH JUIsl MPOBEPKU 00YyYAIOLIMXCs HA MPEIMET OCBOCHMS MaTepHaa JEKIUH.

[IpakTueckue 3aaHus BBIIAKOTCA CTYAEHTAM HAa MPAKTUYECKUX 3aHATHUSIX U
npeaHa3HA4YeHbI U1 3aKPEIVICHUS] TEOPETUUECKUX 3HAHUM, a TaKkKe AJI1 OTPaOOTKU
yMeHHH 1 HaBbIKOB. Kak mpaBuiio, oHH 1MoapazymMeBaioT NpopadoTKy TEOPETHUECKO-
ro MaTepuaia NpeablAyInX JEKIUN U OCIEAYIOIIEE BBITIOJHEHUE ONPEIEICHHON
MOCJIEIOBATEILHOCTH ICMCTBUI HA KOMIIbrOTEPE. [Ipn nmpoBepke npenogasarenem
IIPABUJIBHOCTH BBITIOJIHEHHUS 3aJjaHUs CTYIEHT TaKXKe TOJKEH I10Ka3aTh 3HAHUE COOT-
BETCTBYIOLIErO TEOPETUYECKOT0 MaTepuraa.

IIpomexyTouHas arrecTanus 10 UTOraM OCBOCHUS TUCLUIUIMHBI IPOBOAUTCS B
BUJIe 3k3amMeHa B 6 cemecTpe. K MOMEHTY ciaun sK3amMeHa JJOJKHBI ObITh YCIIEIITHO
IPOWIEHBI PEBITYIIHE POPMBI KOHTPOJISL.



DK3aMeH IMO3BOJISIIOT OLIEHUTh YPOBEHb OCBOCHHUSI KOMIIETEHIIMM 32 BECh IEPHO/T
U3Y4YEeHUS AUCIUILUIMHBL. bUeT BKII0YaeT ABa TEOPETUYECKUX BOMPOCA U CUTYallH-
OHHYIO 33/a4y.

9.1 EaﬂﬂbHO-peﬁTHHFOBaﬂ OLI€CHKA TEKYIIET0 KOHTPOJIA YCIIEBAEMOCTH U
3HAHMM CTYACHTOB 110 TUCHUIIJIUHE

He npumensiercs.

9.2 MeToanyeckne peKOMeHIALMHU 10 MPOBEAeHUIO MPolLeIypPbl OLlEeHUBA-
HHSA 3HAHMI, YMeHHIl ¥ HABBIKOB M (MJIH) ONBITA AeATEeJbHOCTH, XapaKTepu3y-
OIIUX ITAnbl GOPMUPOBAHUS KOMIIETEHIUH

Pemenune npakTuyecKkux 3a/laHui OIIEHUBAETCS:

«3a4TEHO»: 00YYAIOIUKACA CAMOCTOSTENILHO MPABUIIBHO PEIIaeT 3aa4y, 1aeT
000CHOBaHHYIO OIIEHKY 10 UTOTY PEILICHUS;

«HE 3a4TEHO0»: O0YYAIOIINIICS OTKA3bIBAETCS OT BHIMIOJIHEHUS 3a]]a4H UJTH HE
CIIOCOOEH €€ PeIIUTh CAMOCTOSITENIBHO, a TAKXKE C IIOMOIIBIO TTPETIOIaBaTEeIIs.

YcTHBIM O1TpoC:

«3a4TEHO»: 3aYUTHIBACTCS B TOM CJIy4ae, €CIIM MOJYYeHBI JOCTATOYHO MOJHBIC
U apryMEHTHUPOBAHHBIC OTBETHI HA BOIIPOCHI MPETOaBaTes;

«HE 3aUTEHOY»: HE 3aYUTHIBACTCS B TOM CITydae, €CJii 00yJaroIuiics He CMOT
OTBETUTH HA BOIIPOCHI MJIM OTBETWJI IPABUIIBHO MEHEE YeM Ha 61% BOIIpOCoB.

TecT olleHMBAETCS Ha «OTIIMYHO», €CIIM KOJTUYSCTBO MPaBUIbLHBIX 0TBETOB 90%
u Oostee; «xoporio» — oT 76% 1o 89%:; «ymoBierBoputelbHO» — OoT 61% 10 75%);
«HEYIOBJICTBOPUTEILHO» — MeHee 61%.

9.3 TembI KypCOBBIX PadOT MO TUCHUTLINHE

1. Ucnonb3oBanue mukpokontpoiuiepa AVR B cucreme 3anucu 3ByKOBOW HH-

dbopmariuu.

2. Crenaii3upOBaHHbIE MPOIIECCOPHI B CHCTEMaX 00pabOTKU pauoIOKaIIMOH-
HOW MH(pOpPMAIIUH.

3. O6paboTKa TaHHBIX C aKCEIEPOMETPA C TOMOIIBbIO MUKpOKOHTposuiepa AVR.

4. MeTtoapl apaJiyIeIbHOTO BHITIOJHEHUS KOMaH ] 1 KOHBEHEPU3aIMK B COBpE-
MEHHBIX MHKPOIIPOIIECCOPaX.

5. PazpaboTtka konepa u aexoaepa Puga-Mrosiepa Ha sizpike VHDL.

6. MeTonp! anmapaTHOM pean3auy aropuTMOB IU(PpoBOI 00pabOTKH CUTHA-
JIOB B COBPEMEHHBIX MUKPOTIPOIIECCOPAX.

7. AnimapaTHasi peann3aiys aropuTMOB IIEPBUYHON 00paOOTKH pagruoIOKaIn-
OHHOU MH(pOpMaIuu.

8. Peanuzauus punsrpa KanMana c nomoisio MukpokonTposuiepa AVR.



9.4 KoHTpoOJIbHbIE BONPOCHI ISl TPOBeJAEHUS] BXOJAHOIO KOHTPOJIA
OCTATOYHBIX 3HAHUH MO 00eCeYUBAIOIIUM JUCIHILINHAM

1. ChopmymupoBaTs 3aKkoHBI Kupxroda a1 TOKOB U HaIIPSIKCHHIA.

2. TlepeduncnuTh OCHOBHBIC TAPAMETPHI PE3UCTOPOB.

3. IlepeuncinuTh OCHOBHBIE TTapaMETPhl KOHJECHCATOPOB.

4. HapucoBaTb cXeMy OJHOIOJIYIIEPUOIHOTO JHOIHOIO BHIIPSAMUTENIS U 00b-
SICHUTB TIPUHIINAI €T0 PabOTHI.

5. HapucoBaThk cxeMy MOCTOBOTO BBIIPSMUTENS U OOBSICHUTD MPUHIIMI €T0 pa-
OOTEI.

6. B kakux enuHHAIIAX U3MEPSAETCS YASTbHAs SJICKTPOIPOBOIHOCTb.

7. 3anoaHuTh TaOIMIly HICTUHHOCTH i Jorudeckoro snementa U-HE; NJIN-
HE; NCKJIFOYAIOIIEE WJIN.

8. IlepeBecTy B IMIECTHAAATCPUIHBINA BU JECATUIHOE YHUCITO 93.

9. IlepeBectu B necsaTuuHbii Bua ABonuHoe uyncio 1010011101,

10. IIpenacraBUTh B JOTIOJHUTEIHFHOM JBOMYHOM KOJE YHUCII0 MUHYC 6.

11. HaifTu HampspkeHHE Ha BBIXOJIC PE3UCTUBHOTO JICTUTENS B PEKUME XOJIO-
croro xona npu Ug=12 B; Ry =1 kOm; Ry =1 kOm.

12. Haiitu HanpspKeHUE HA BBIXO/€ pe3ucTuBHOro Aenutens npu Ug=15 B, To-
ke Harpy3ku [, = 10 MA; R; = 1 kOMm; Ry = 1 kOm.

9.5 Onucanue noka3artejeil 1 KpUTepHeB OLeHMBAHUS KOMIIETeHUMI Ha
Pa3JIMYHBIX 3Tanax ux GopMUpPoOBaHNs, ONIMCAHUE IIKAJ OLeHUBAHUSA

Komnerenunn [Tokazarenu Kpurepun oniennBanus
OLICHUBAHMS

(MHAMKATOPBI
JIOCTHKEHUS )
KOMIIETCHITHI

| aTan

I1K-1 T k-1 3HaTh:
COCTaB ¥ OCHOBHBIE MTPHUHIIUIBI (DYHKITMOHUPOBAHUS TIPO-
rpammHoro obecnieuenus AC YB/;

U ri-1 YMern:

IPUMEHSTH Ha IIPAKTUKE BCE MMEIOIIMECS 3HAHUS, YMEHHSI
Y HaBBIKH [TPH PEIICHUH MPO(ECCHOHATBHBIX 3a/1a4, CBS-
3aHHBIX C AKCILTyaTalueil mporpaMMHOTO 00eCTIeUCHHUS

AC YB/I;

N3k 3HaTh:

paBOBYIO 0a3y M IKCIUTyaTallMOHHBIE TpeOOBaHMUS,
MPEIbSBIISIEMbIE K POTPAMMHOMY 00ECTICUEHUIO aBTOMA-
TU3UPOBAHHBIX CUCTEM YTIPABJICHUS BO3AYLIHBIM JIBUXKE-
HHEM;

[IK-2 N1 -2 3HaTBb:
COCTaB U OCHOBHBIE MPUHIIUIIBI (DYHKIIMOHHUPOBAHUS TPYTI-
MOBOT'0 ¥ MHMBU1YaJIbHOTO 000PY/I0BAHUS CPEACTB aB-




Kommerenmn

[Tokazarenu
OLICHUBAaHUS
(MHIUKATOPBI
JOCTUXKEHUS )
KOMITETCHIIAN

Kpurepuu onieHnBanus

TOMATU3allNU YIIPABJICHHUA U INIAHUPOBAHUS BO3AYIITHOT O
JABMOKCHUA, LII/I(I)pOBBIX CHUCTCM 3aIlMCH U CBA3H,

U %nk-2

YMers:

oOecreunBaTh 0€30MaCHYIO IKCIUTYaTallMIO IPYIIIOBOTO U
WHIMBHTyaTbHOTO 000pYIOBaHMS CPEICTB aBTOMATH3a-
IIUH yIIPaBJICHUS U IUIAHUPOBAHUS BO31YILIHOTO JIBHKE-
HUSL, HU(POBBIX CUCTEM 3aIIUCH U CBA3H;

[1K-3

W k-3

3HATh:

COCTaB U OCHOBHbBIE MPUHIMIIBI ()YHKIIMOHUPOBAHUS IPO-
IrPaMMHOT0 00ecrieyeHusl aBTOMaTU3UPOBAHHBIX CUCTEM
YIPaBJIEHUS BO3YLIHBIM JBUKEHUEM, IPYIIIOBOrO U UH-
JTUBHUIYaJIbHOTO 000PYIOBaHUS CPEICTB aBTOMAaTU3AIUU
YIPaBJICHUA U TUTAHUPOBAHUS BO3YIIHOTO ABMKCHMUS,
MIPOrPaMMHOTIO U alMapaTHOTo 00eCeYeH s CPEICTB I1e-
peaaun nHGOpMalnu;

W %nk-3

VYMeTn:

HCITOJIH30BaTh METOIbI M CPEJICTBA TUATHOCTHUKU U KOH-
TPOJIS MPOTPAMMHBIX H allllapaTHBIX CPEJICTB aBTOMAaTH3a-
LMY U CPEJCTB mepeaayn nHhopMaIuu;

U Cnhk-s

YMers:
peraTh NpopeCCHOHAIBHBIC 33/1a4H, CBSI3aHHBIC C TMarHO-
CTHKOI M KOHTpOJIeM paboTOCIOCOOHOCTH;

Il aTan

[1K-1

W k-1

NPk

3HATh:

COCTaB M OCHOBHBIE IPUHLUIIBI (PYHKIITHOHUPOBAHUS TPO-
rpammHoro ooecnieueHuss AC YB/] 1 ucnonb3yeT JaHHYIO
MH(}OpMaLIMIO NPU PelIeHnH MPpodeccuOHANbHBIX 3a/a4;
YMers:

[IpuMeHsITh Ha MPAaKTUKE MOJIYYEHHbIE 3HAHUS 1JI4 pellie-
HUS PO eCCHOHATBHBIX 33/1a4;

Bnanets:

HaBbIKaMU BBITIOJIHEHUS TUIIOBBIX OIEepaIifii o SKCIuya-
tauuu [10 AC YB/];

[TK-2

N k-2

N 1%nk-2

Bnanets:

HaBBIKAMU BBIINOJIHEHUS TUITOBBIX OIEPALIMH 10 SKCILTya-
Talliy TPYIIOBOT0 U UHAUBUAYAJIBHOTO 000PYI0BaAHUS
CpEICTB aBTOMATHU3ALIUM YIIPABJICHUS U TUIAHUPOBAHUS
BO3AYIIHOTO ABUKEHUS, CHCTEM 3aIlIMUCH U CBSI3U;

[1K-3

W ks

N 1%nk-s

Bnanets:

HaBBIKAMH BBITIOJTHEHUS TUIIOBBIX ONIEPAIUii TIPH OCY-
IIECTBJICHUU TUATHOCTUKH M KOHTPOJISI pab0TOCTIOCOOHO-
CTH IIPOTPaMMHOT0 00ecIieueH s aBTOMAaTH3UPOBAHHBIX




Komnerenunn [Tokazarenu Kputepuu ouennBanus
OLICHUBAaHUS

(MHIUKATOPBI
JOCTUXKEHUS )
KOMITETCHIIAN

NP3 CHUCTEM YIIPaBIICHUS BO3IYIIIHBIM ABUKEHUEM, TPYIITIIOBOTO
Y MHJUBHUIYaJIbHOTO 000PYIOBaHUS CPEICTB aBTOMATH3A-
IIUU YIIPaBJICHUS U IJIAHUPOBAHUS BO3IYIIHOTO JBUXKE-
HUS, CUCTEM 3aIlMCH U CBS3H, IPOTPAMMHOT0 00eCTIeYeHUs
CPEACTB Iepeaauu UHPOpMaLIIH.

[IIxana oueHrBaHuUs OpHU IPOBEACHUU POMEKYTOUHOM aTTECTAlUN

«OmauyHoy BBICTABIIAETCS 00yUaloleMycs, TOKa3aBIIeMy BCECTOPOHHHE,
CUCTEMaTU3UPOBAHHBIE, ITyOOKHE 3HAHUS 10 PaCCMaTPUBAEMOI KOMIIETEHIIUU U
yMEHHUE YBEPEHHO MPUMEHSTh UX HA MPAKTUKE TIPU PEIICHUH 3a1a4, CBOOOIHOE U
paBUIbHOE 000CHOBAHUE MPUHATHIX pelieHuid. OTBeyast Ha BOIIPOC, MOKET OBICTPO
1 0€30MHO0YHO TPOUIUTIOCTPUPOBATH OTBET COOCTBEHHBIMH ITPUMEPAMHU.
OOyuaronuicst CaMOCTOATENIBHO MPABUIIBLHO PENIACT 3a7auy, 1aeT 000CHOBAHHYIO
OIICHKY UTOTaM PEIICHUSI.

«Xopouio» 8bICTABIIIETCS 00YUaIOIIEMYCs, €CJIM OH TBEPAO 3HAET MaTepual,
rPaMOTHO M IO CYIIECTBY U3JIaraeT €ro, yMeeT MPUMEHATh MOJy4eHHbIC 3HAHUS Ha
MPaKTHKE, HO JOIYCKAET B OTBETE WJIM B PELICHUH 33J]a4l HEKOTOPbIE HETOYHOCTH,
XOpOILIO BJIAJIEET BCEM COJEPKaHUEM, BUIUT B3aUMOCBSI3H, HO HE BCET/1a JEIAET 3TO
CaMOCTOSITENIbHO 6€3 moMolu npenojaBaress. O0yJaronuics pemaer 3aaaqy
BEPHO, HO MPH MOMOILH MPENOJABATENS.

«Yooenemeopumenvro» BHICTABIIACTCA 00YUaIONMIEMYCsl, TOKA3aBIIEMY
(dbparMeHTapHbIi, pa3pO3HEHHBIN XapaKTep 3HAHHM, HETOCTATOYHO MPABUIIbHbBIE
bopMyIHpOBKHU 6A30BBIX TOHSATHH, HAPYIICHUS JIOTHUYECKOU MOCIEI0BATEILHOCTH B
M3JIO’)KEHUH MPOrPaMMHOI0 MaTepuaa, HO IMPU ATOM OH BJIaJIC€T OCHOBHBIMU
pazjesiaMu y4eOHOM porpaMMbl B paMKax 3aJJaHHON KOMITETEHIIUU, HEOOXOAMMBIMHU
JUTSL TalIbHEMIIEro 00y4YeHUsI K MOXKET IPUMEHSITh MOJyUYeHHBIE 3HAHUSI 110 00pa3ily B
CTaHAApTHOM cuTyannu. OTBEYAET TOJBKO Ha KOHKPETHBIN BOMPOC, COCTUHSIET
3HAHUA U3 Pa3HBIX PA3EIOB Kypca TOJIBKO MPU HABOSIIUX BOIIPOCax
npenoaasaresis. CUTyallMOHHAS 3a/1a4a PEIIeHa HE MOJIHOCTBIO, MM COAEPKATCA
HE3HAYUTEIbHBIC OITUOKY B pacyeTax.

«Heyoosenemseopumenbro» BBICTaBISETCS 00yJarOMIEMYCsl, KOTOPBIA HE 3HAET
OOJIBITIEH YacTU OCHOBHOTO COJIEPKaHMs YIEOHOU MPOTrpaMMBbl TUCIIUIUIMHEI B
paMKax KOMITETCHIIU, JOMMyCKaeT rpyObie OMUOKY B (POPMYIUPOBKAX OCHOBHBIX
MOHATUIN TUCUUILUIMHBI U HE YMEET UCIIOIb30BaTh MOJYYEHHBIE 3HAHUS ITPU PEILICHUN
TUTIOBBIX MPAKTUUYECKUX 3a/1a4d. He pacKpbIThI ITyOMHA U TIOJTHOTA TPHU OTBETAX.
3ajayda He pelleHa J1ake MPU MOMOILU TPENo/1aBaTelIs.

9.6 TunoBble KOHTPOJIbHBIE 32IaHUS IJIS IPOBEIEHUA TEKYIEr0 KOHTPOJIS U
NMPOMEKYTOYHOM ATTECTALMH M0 UTOTaM OCBOCHUS TMCUUIIIIMHBI

Tunoewte 6onpocwt 014 ycmHuo2o onpoca




1. 3anonHuTh TaOIUIy MCTUHHOCTH Ul JTaHHOTO JIorumuyeckoro anemenra (U,
WJIN, HE, N-HE, NJIN-HE).

2. 3amnoyIHUTh TaOJIUIly UCTUHHOCTH JUIS JAHHON KOMOMHAIIMOHHOM JIOTHUECKON
CXEMBI:

[}

SNy | [ & =1 T

JALLE
DD1.1 FUD?}.I FDD-I.I

b 1 l
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cg:',
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DD6.1
DD2.1
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[ ’ I

3. C IIOMOIIbIO KaPTHI KapHO MHUHUMHU3UPOBATH JOTHUYCCKYIO (bYHKIII/IIO

f=a-b-c+(a-b-c+a-b-¢c)+a-b
4. Haiitu MJIH® m1st 3aaHHO0# TaOIHITEI HCTHHHOCTH

a b el fla b e|f
0 0 0 01 0 0|0
001 110 1]0
01 0 11101
01 1 11111

5. Jlath ompeneneHus CIASAYIOMIUM TOHITHSAM: UMIUIMKAHTA, CKICUBAHUE HM-
IJIMKAHT, HEMOJIHOE CKJICUBaHUE.

6. IlepeuncnuTh OCHOBHBIE (PYHKIIHH TeOPhI TOTHKH.

7. Kax peanuzoBath oneparnuto MJIM ¢ momoipio goruyeckux sneMeHToB U-
HE?

8. Kak u30exaTh JIOTHUYEeCKUX COCTSA3aHHUM MpPU MPOCKTUPOBAHUHN KOMOWHAIIU-
OHHOM JIOTUYECKOM CXEMBbI?

9. Kak BBIMOJHUTH MUHUMU3AIIHIO JIOTHUYECKOU (DYHKIIMH ¢ OOJBIITUM YUCIOM
MIEPEMEHHBIX ?

10. Yem RS-tpurrep otnuvaercs ot JK-tpurrepa?

11. Moxet nu D-tpurrep ObITh aCHHXPOHHBIM?

12. JIy1st kKakuX 11eJIe¥ UCTIOIB3YIOTCS KOMOUHAITMOHHBIC IOTHYECKUMHU DJIEMEHTHI
C TpEMsI COCTOSIHUSIMU?

Tunoeswvie npakmuueckue 3a0anusn

1. IToctpoiite Ha anemenTax U-HE MaxkopuTapHbIil 3JIEMEHT ¢ ISATHIO BXO]1a-
MHU.

2. IToctpoiite Ha anemenTax MJIM-HE ueTbipexBX010BbIH MyJIBTUILIIEKCOP.

3. Iloctpoiite Ha snementax M-HE noruueckyio cxemy, BEIYUCISIONIYIO OCTa-
TOK OT JEJICHUSA YEThIPEXPA3PSAIHOrO JBOMYHOIO YUCIIA HA TPH.



4. C nomompto kapt Kapro nonyuute MJIH®, napucyiite Ha sniemenTax M-
HE cxemy ¢ Tpems1 BXOJaMH U IByMsI BBIXOJIaMH:

fi(x, ¥, 2) =Y, m(0,2,4,6,7); fax,y, z) = Yym(2,6,7)
5. C nomorpto kapthl Kapuo nonyunte MJIH®, napucyiite cxemy Ha sjieMeH-
tax U-HE: f(a, b, ¢, d) = ¥ m(0,3,4,5,6,7,11,12,13,14,15).
6. C momompro kapt Kapuo momyunte MKH®, napucyiite Ha sjemMeHTax
NJIN-HE cXemy C YETBIPbMs BXOJaMu 51 IBYMs BBIXOJIaMU:
fl(a b, c,d) = ¥ m(0,2,7,8,10,15); f2(a b, c,d) = ¥ m(7,9,11,13,15)

Tunoevie memolt 0131 OUCKyccuil

1. Cnenmanu3upoBaHHbIE  MHUKPOMNPOLECCOPbl:  MUKPOKOHTPOJUIEPHI  MPOTHUB
U(POBBIX CUTHAIBHBIX MPOIECCOPOB.

2. O0cmyXUBaHUE MUKPOTIPOIIECCOPHBIX CHCTEM: <OKECTKasD» JIOTHKA MPOTHB
IPOrpaMMHPYEMBIX YCTPOKCTB.

3. O0cayKMBaHUE MUKPOIPOIIECCOPHBIX CHCTEM: MpOTrpaMMUpyemMasi JIOTHUKa
IPOTHUB CIIEHHAIIU3UPOBAHHBIX MPOLIECCOPOB.

Tunoewvie 60npocol 0151 NPOMEIHCYMOYHOU ammecmayuu é popme IK3amena

1. OnepanmonHubiit ycunutenb. MHBepTUpYIONIas 1 HEMHBEPTUPYIOIIAS CXEMbI
BKJItOYeHUs. [[pUHIIMTT BUPTYanbHOTO 3aMbIKAHMUS.

2. TomynpoBoguuku. CoOCTBEHHAsI U MPUMECHAsT AJIEKTPONPOBOIHOCTh. p-N-
nepexon. uoapl u nuonHele cxeMbl. OIHOMONYNEPUOJHBIA W MOCTOBOW BBI-
npsaMuTesib. OrpaHuYUTENb HANPSHKEHUA. 3aluTa JUisl UHAYKTUBHOW HArpy3KHu.

3. Ycunutenb Kackaa Ha OUTIOSIPHOM TPaH3UCTOPE C OOIIUM IMHUTTEPOM.

4. Jlormueckue ypoBHU. [lonoxxurenbHas U OTpULIATENbHASA JOTMKa. MeTo bl
3a/laHusl TIOTUYECKNX (YHKIUNA. AKCHOMBI M TEOPEMBI OyJIeBOM anreOphl.

5. Jlormueckne snementsl W, MNJIM, HE, M-HE, WJIIN-HE, MCKJIIOYA-
IOIIEE WJIM. Apanu3 M cuHTE3 KOMOMHAIMOHHBIX jormdeckmx cxeM. CJIH®,
CKH®, MJIH®, MKH®. Kapts Kapho.

6. Jlorudeckue 3IEMEHTHI C OTKPBITHIM KOJUIEKTOPOM U Z-cocTosiHueM. CeMein-
CTBa JIOTHYECKUX JIeMeHTOB. [IpeoOpazoBarenu ypoBHeil. Jlornueckue cocTszaHusl.

7. MynwsTumniekcop u aemynsruriekcop. ludparop, nemmdparop, mpeodpa-
30BaTEIN KOJOB.

8. Mcnonb3oBaHue MyJIbTHIUIEKCOPOB JIJISl pean3alii MPOU3BOJILHBIX Ta0JIHIL
WCTHUHHOCTH.

9. Tpurrepsr: RS, RSC, D, T, JK; MS. Anroput™M cHHTE3a KOHEUHBIX aBTOMa-
TOB Ha TPUITEPAX.

10. Apudmernueckue ycrpoiictBa. Ilomycymmarop, cymmarop. Cxema ycko-
PEHHOIO MEPEHOCA.

11. TMonynpoBoaHUKOBBIE 3anoMuHatoue ycrporcrea. O3Y u I13Y. Bpemen-
HbI€ TUarpaMmbl. Perenepanus gfuHaMu4ecKon namaTtu. HapamuBanue paspsaaHOCTH
u émxocTr. COBpeMEHHBIE MUKPOCXEMBI TUHAMUYECKON MaMSTH M PEKUMBI UX pado-
THBI.



12. ApxurtexTypa MUKpoHpoueccopa ¢ oo1iei muHon. MukponporpamMmsl AJis
OCHOBHBIX MAIIMHHBIX KOMaH]I.

13. Iloncuctema BBOAA-BbIBOAa MUKPOKOHTpOsuiepa AVR.

14. Tlogcucrema npepbIBaHUI OAHOKPUCTAIIBHOIO MUKPOKOHTPOJLIEPA.

15. IMocnenoBaTenbHbIe epudepuitapie HTEPHEHCH MUKPOKOHTPOJIICPOB.

16. YHUBepcanbHbIi CHHXPOHHO/aCHHXPOHHBIN MPUEMOTIEPEIaTIHUK.

17. Cnenmanu3upoBaHHbIEC IPOLIECCOPHI B cUcTeMaX 00paboTku HH(GOpMAaIUH.
Konep u nekonep ButepOu.

18. S3bIk onucanus anmapatHbix cpeacts VHDL.

19. IIporpammupyemsble goruueckue uHterpanbhsie cxemsl (IIJIUC).

20. Jloru4eckuii ¥ CUTHATYPHBIN aHAJIH3.

21. XKXu3HeHHBI IUKJ annapaTHBIX CPEJCTB MUKPONPOIECCOPHBIX CUCTEM.
Mexaynapoansiid cranaapt DO-254,

Tunogvie cumyayuonnsle 3a0auu 014 NPOEEOEHU NPOMEICYMOUHOU am-
mecmavuu 6 popme 3auema c OUYeHKOU

1. IToctpoiite Ha anemenTtax M-HE MaxkxoputapHsbIil 3J1€EMEHT C NATHIO BXO/1a-
MHU.

2. Iloctpotite Ha snemenTax M-HE ueTpipexBX010BbIi MyJIBTUILIIEKCOP.

3. [loctpoiite Ha snementax WJIM-HE normdeckyro cxemy, BBIUHCISIONIYIO
OCTAaTOK OT JICJICHUS YETBIPEXPA3PAIHOTO JBOMYHOTO YUCJIIA HA TPH.

4. C nomomipto kapT Kapro nomyunre MJIH®, Hapucyiite Ha snementax U-
HE cxemy ¢ TpeMst BXogaMH U ABYMsI BBIXOJIaAMU:
fi(x, y,z) =Y, m(0,2,4,6,7); f2(x,y, z) = Yym(2,6,7)

5. C nomomisto kaptel Kapuo nonyunte MJIH®, Hapucyiite cxemy Ha 3j1eMeH-
tax U-HE: f(a,b,c,d) = ¥ m(0,3,4,5,6,7,11,12,13,14,15).

6. C nomomursto kapt Kapno nomyunre M/IH®, napucyiite Ha snemenTtax M-
HE cXemy C YETBIPbMSI BXOJaMU u JIBYMS BBIXOJIAMU:

fl(a b, c,d) = ¥ m(0,2,7,8,10,15); f2(a b, ¢, d) = ¥ m(7,9,11,13,15)

7. IToctpoiiTe Ha JK-Tpurrepax KOHEUHbBIN aBTOMAT I10 33JIaHHOMY Tpady Iie-

PEXOJIOB:

9. IMoctpoiite Ha D-Tpurrepax KOHEYHBI aBTOMAT 110 3aJIaHHOMY Tpady mnepe-
XOJIOB:




10. ITocTpoiite Ha T-TpUrrepax KOHEUHbBI aBTOMAT 110 3aJaHHOMY T'pady Iie-
PEXOJIOB:

10 MeToauueckune PEKOMEHIAAIUNA TJIA oﬁyqamumxc;[ 10 OCBOCHHIO TUC-
IMUITJIMHBI

MeTtoauka npenoaaBaHus JUCIUILIUHBI XapaKTEPU3yeTCs COBOKYITHOCTHIO
METOJIOB, IPUEMOB U CPEJICTB O0yUEeHUS, 00€CTICYMBAIOIIUX PEATTU3AIUIO
COJIEpKaHUs U yUeOHO-BOCTIMTATEIBHBIX IEJIeH TUCIUIUIMHBI, KOTOPasi MOXKET ObITh
MpeCTaBICHa KaK HEKOTOpask METOAUYECKAsi CUCTEMA, BKITIOUAOIIasi METO/IbI,
MIpUEMBI U CpeAcTBa 00yueHus. Takoi moaxo/1 mo3BoJisieT 00j1ee KaueCTBEHHO
MOJOUTH K BOIPOCY OCBOCHUS JUCHUIUIUHBI 00YUYaIOIIIUMUCS.

VYyeOHble 3aHATUSI HAUMHAIOTCA U 3aKaHYMBAIOTCS IO BPEMEHHU B COOTBETCTBUU
¢ yrBepxxaeHHBIM peskumoM CII6 I'YI'A B ayauTopusx cOrjiacHO CEMEeCTPOBBIM
pacnucaHusIM TEOPETUYECKUX 3aHATUM. Ha 3aHATHAX, TPETyCMOTPEHHBIX
pacrucanueM, 00s3aHbI IPUCYTCTBOBATh BCE O0yJArOITHECS.

Jlekiuu SBIISIFOTCS OJJTHUM M3 BOXKHEHIIIMX BUIOB YUCOHBIX 3aHITUH U
COCTaBJIIFOT OCHOBY TE€OPETUUYECKOM MOATOTOBKH O0OYYAIOIIUXCS MO JUCHUTUIMHAM.
Jlekiust UMEET 1EJNbI0 JaTh CUCTEMATU3UPOBAaHHBIE OCHOBBI HAYYHBIX 3HAHUM MO
JTUCLUIUIMHE, PACKPBITh COCTOSIHUE U MIEPCIEKTUBBI MPOrpecca KOHKPETHOM 00acTu
HAayKH ¥ SKOHOMHUKH, CKOHIIEHTPHPOBATh BHUMaHHE Ha HAan0OJIee CIIOKHBIX U
y3JIOBBIX BOMPOCax. ITa 1ejb ONpeAesieT NMIaKTUYECKOEe Ha3HAUCHUE JICKIINH,
KOTOPOE 3aKJIFOYACTCS B TOM, YTOOBI 03HAKOMUTH 00YYAFOITUXCSI C OCHOBHBIM
coZepKaHUEM, KaTeTOPUSIMU, TPUHIIMIIAMHU U 3aKOHOMEPHOCTAMH M3y4aeMOU TEMBI U
npeaMera 00y4eHHUsl B II€JI0M, €T0 TJIABHBIMHU USSIMH M HaIlpaBJICHUSIMHU Pa3BUTHS.
Nmenno Ha nekuun GopMHUpyeTcss HaydHOS MUPOBO33pPEHHE 00yUaroIIerocs,
3aKJIaJIbIBAOTCS TEOPETUUSCKUE OCHOBHI (PYHIaMEHTaIbHBIX 3HAHUH Oy TyIIIero
yIpaBJeHIla, CTUMYJIUPYETCS €ro aKTUBHAs MTO3HABaTEIbHAs IESITEIHLHOCTD,
peniaercs 1Hebli psiJi BOMMPOCOB BOCIIUTATEIBHOTO XapaKTepa.

Kaxxmas nexius Jo/KHA TPEACTaBIATh COO0M YCTHOE U3JI0KEHHE JIEKTOPOM OC-
HOBHBIX TEOPETHUUYECKUX MOJIOKEHUM U3ydaeMO AUCIUILIIMHBI WIN OTIAECIbHONU TEMbI
KaK JIOTUYECKH 3aKOHUYEHHOE 1I€JI0€ U UMETh KOHKPETHYIO LIENIEBYI0 YCTaHOBKY. Oco-
00€ MeCTO B JICKITMOHHOM Kypce IO TUCIUTIINHE 3aHUMAIOT BBOJHAS U 3aKJIFOUH-
TeJIbHas JICKIIUH.

BBoiHast nekiust T0KHA JJaBaTh OOIIYIO XapaKTEPUCTUKY U3ydaeMOu
JTUCITUTUINHBI, TTOTYEPKUBATh HOBU3HY MPOOJIEM, YKa3bIBaTh €€ POJIb U MECTO B
CUCTEME U3YUYCHUS APYTUX AUCITUIUINH, PACKPHIBATh yU€OHBIE U BOCIUTATEIHHBIC
IIEJIM ¥ KPAaTKO 3HAKOMUTBH 00YUaIOIINXCS C COJIEp>KaHUEM U CTPYKTYpOH Kypca, a
TaK)Xe ¢ opraHuzaiyen yaeOHoi paboThl MO HeMY. 3aKTIOUNTENIbHAS JICKIUS JOJKHA



JaBaTh HAYYHO-IIPAKTUYECKOE 000011IeHNE N3YUEHHON TUCIIUILIMHBIL, [I0KA3bIBATh
HEPCIEKTUBBI Pa3BUTHS U3y4aeMOU 00JaCTH 3HAHUM, HABBIKOB U MIPAKTUYECKUX
YMCHUM.

[IpakTryeckue 3aHATUS IPOBOAATCS B LIEJAX BIPAOOTKH MPAKTUYECKHUX
YMEHUI U IPHUOOPETEHHS] HABBIKOB IIPH PEIICHUH YIIPABICHUYECKUX 3aau.
OCHOBHBIM COJEPKAHUEM 3TUX 3aHATHI ABIIACTCS NPAKTHYECKAs padoTa KaxX10ro
oOyuaroierocsi. HazHaueHne npakTuieckux 3aHsITUN — 3aKpeIuieHue, yriryojaeHne u
KOMILIEKCHOE PUMEHEHHE Ha MPAKTHKE TEOPETHYECKUX 3HAHUI, BBIPA0OTKA YMEHUI
Y HAaBBIKOB 00YyYarolMXCs B PEIICHNN TPaKTUYECKUX 3aad. BmecTe ¢ Tem, Ha 3TUX
3aHATHUAX, OCYLLECTBIISIETCS] aKTUBHOE (DOPMUPOBAHUE U PA3BUTHE HABBIKOB U
Ka4yeCTB, HEOOXOIUMBIX JJIs1 HOCIEAYIOUIE MpoecCuOHaNbHOMN 1EATEIbHOCTH.
[IpakTHueckue 3aHATUS POBOJSATCS 110 HAMOOJIEE CII0KHBIM BOIIPOCAM JUCLIUIIMHBI
Y UMEIOT LIEJIBIO YIIyOJIeHHO U3YyUUTh €€ COAECpkKaHUE, IPUBUTH 00YUYarOIINMCSI
HaBBIKM CaMOCTOSITEJILHOI'O IIOMCKA U aHaJIn3a MH(OpMaLuu, yMEHHUE 1E€TIaTh
00OCHOBaHHBIE BBIBOJIBI, APIYMEHTUPOBAHO MU3JIaraTh U OTCTauBaTh CBOE MHEHUE.
Kaxknoe npakTnyeckoe 3aHATUE 3aKaHYUBAETCA, KaK PABUJIO, KPAaTKUM
IIOJIBEICHUEM UTOTOB, YKa3aHUSAMU IPENOJABATENS O MOCIEAYOIEN
CaMOCTOSITEJIBHOM paboTe.

[IpomexyTouHas arTecTalys IO UTOraM OCBOCHHMSI TUCHMIUIMHBI IPOBOIUTCS B
BHJIE dK3aMeHa B 6 ceMecTpe. K MOMEHTY cliauu sK3aMeHa JAOJKHBI ObITh YCIIEIIHO
OpOMACHBI MpeabIayIue GOpMbl KOHTPOJISA. DK3aMEH MO3BOJISIIOT OIIEHUTh YPOBEHb
OCBOCHMS KOMIIETEHIIMI 33 BECh MIEPUOJ U3YUEHHUSI TUCLUTIIINHBI.



Pa6ouas nporpaMma JHCLIHMIUIHHEI COCTaB/IeHa B COOTBETCTBHH C 'rpeﬁoaamm-'
mu ®I'OC BO no Hanpasier#io noarotosku 25.03.03 «AspoHaBHTrauus.

ITporpaMma paccMOTpeHa W yTBepXJeHa Ha 3acefaHuu Kadenpst Ne8 IMpu-
KNagHOM MaTeMaTHKH i HHYOPMATHKH

« 2l » 04 2023 roma  mpotokon Ne (O.
Pa3paborunku:
XTI M 3emckos JO.B.
(yvenax cmenens, yvenoe m,( ¢ u paspab )

. o. 3aBenyiomero kadeapoii Ne 8 TIpuknanHol MaTeMaTuky 1 HHGOPMATHKH

K.T.H. 3emckos 10.B.
(yuenan cmenenv, yvenoe sadie, W u unuaTs 3a6edyI0u(e20 Kaghedpol)

I'Iporpamma corjiacoBaHa:

Pykosoaurens OITOIT / ‘ )
JLT.H., IOLEHT ﬂ Koctnu I'.A.

(yvenax cmenans, yuenoe 38anue, W wnapuans: pyxosodumenn OlTOIT)

ITporpamma paccMOTpeHa M COIIaCOBAHA HA 3acefaHuH Y4eGHO-METOJUYECKOro
copera YmuBepcurera « 29 » e 2025 rona,

npotokon Ne _§.




