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1. Ieab u 321244 OCBOEHHS THCHUILIUHBI (MOTYJIs)

Henbio AMCUMIINHBI ABJISAETCS:

— H3yueHue TUCHUIUIMHBI 1I03BOJIUT OBJIAIE€Th HEOOXOAUMBIMU 3HAHUSAMU U YMEHUSIMU
JUIS1 IPaBUJIBHOTO BEIOOpA MaTeMaTHYECKOW CXEMBI, aJIeKBaTHO OTpaKaroIIen
OCHOBHBIE XapaKTEPUCTUKU PEaTbHOr0 00beKTa MoieTupoBanus. [IpuMensaTs
II0JIyYE€HHbIE 3HAHMSI ISl U3yYEHUS] COOTBETCTBYIOLIEH MOJIENIN, ONIUCHIBAEMOIO €10
peasibHOTO 00BEKTA U peIllaTh 3aJja4l aHAIN3a, CHHTE3a, KOMIIO3HUIIMU U
JEKOMIIO3ULIMHU JUISl HCCIETYEMON MOJIEINH. .

OcHoBHbIE 3a1a4¥ TN CHUILJIMHbI:

- OCBOCHHE COBPEMEHHBIX METOJIOB O0IIeH TEOPUU U METOJI0JOTHH CUCTEM, OCHOB
yIIpaBJICHUS TEXHHUECKUMH CUCTEMaMH, a TAK)KE MPAKTUYECKUX CITOCOO0OB aHAIN3a U PELICHUs
OTJICIbHBIX OOIIMX BOIIPOCOB YIPABJICHUS CUCTEMAMH. - BRIPAOOTKAa OCHOBHBIX HABBIKOB
IIOCTPOEHHUS CUCTEM KOHTPOJISL U YIPABIICHUS PaIMOTEXHUYECKUM CPEICTBAMU U UX HACTPOUKH.

— O3HAKOMJICHHUE C apXUTEKTYpPOH, PYHKIIMOHUPOBAHUEM, CTPYKTYPHON OpraHu3aluei u
COMPSIKEHUEM C BHEITHUMH YCTPOMCTBAMH MUKPOKOHTPOJIJIEPOB U OJJHOKPUCTAIBHBIX
MUKpoOBM.

— opMHpOBaHUE MPAKTHUECKUX HABBIKOB IIPOTPAMMHUPOBAHHSL.

— O3HAKOMJICHHUE C YCTpOICTBaMH O0TOOpaskeHus1 HHGOPMAIIUU U TUCTAaHIIHOHHOTO
yIpaBiIeHUS paJUOTEXHUUECKUMHU AIEKTPOHHBIMU CPEICTBAMM.

N3ydyeHnue qUCHUIIIMHBI HATTPABIIEHO HA MOJATOTOBKY CIIEIIMATINCTOB, CIOCOOHBIX peIlaTh
po0JIeMbl, BOZHUKAIOUIHME TPU SKCIUTyaTalluy U3/ICIHI SJIEKTPOHHOM TEXHUKHU C YI€TOM O0JIaCTH,
TUIIOB U 3a/1a4 NMPO(PECCUOHATBHOMN JAEITeIbHOCTH B COOTBETCTBHUH € MPO(eCcCHOHATEHBIMU
CTaH/IapTaMHU:

— 06.005 «Creuuanuict MO HJKCIUTyaTallUd PagUO3JIEKTPOHHBIX CPEACTB (MH>KEHEp-
3JIEKTPOHUK)», YTBEP)KICHHBIM NpukazoM MUHHCTEpCTBA Tpyla U COLMAIBHOU
3amuThl Poccuiickoit @enepanuu ot 31 uronst 2019 rona N 540H (3apeructpupoBan
B MuHrocTe P 28 aBrycra 2019 roja,
peructpauioHHblit N 55756).

— 40.058 «HxeHep - TEXHOJNOI IO MPOU3BOACTBY HU3JEIMA MHKPOIIEKTPOHUKN»,
YTBEPKICHHBIA IpUKa3oM MUHHCTEpCTBA Tpyda M COLMAJIBHOM  3aIMTHI
Poccuiickoit @eneparuu ot 03.07.2019 r. Ne 480n (3apeructpupoBan MuHIOCTOM
Poccun 29.07.2019 1. Ne 55439).

2. Mecro nucuunauabl (MoayJisi) B ctpykrype OIIOII BO

JlucuumiauHa BKIIOYEHA B 4YacTh, (QOPMHUPYEMYIO YYaCTHHKAMH OOpa30BaTEIbHBIX
orHomenud b1.B.10 yue6Horo mumama mo HampaBimeHuro noaroroku  BO  11.03.03
KoHcTpynpoBanue W TEXHOJOTHS OJJIEKTPOHHBIX CpeAcTB mpoduns: «KoHcTpyupoBaHue w
TEXHOJIOTHS PAIMOITICKTPOHHBIX CPEICTBY.

[Tpu ocBOCHMH TUCIUIUIMHBI 00YYAIOIIUNC CMOKET YaCTUYHO MPOJEMOHCTPHPOBATH CIEAYIOLTNE

00o0mienHbIe TpyaoBbie GpyHKIHH (OTd):

—  OJkcmiyaTanusi paauodeKTPOHHOI annapartypsl (npodeccuoHansHblil cranaapt 06.005
«CrenuanucT Mo HKCIUTyaTallid PaJuO3JIeKTPOHHBIX CPEACTB (MH)KEHEP-3JIEKTPOHUK)Y,
koA B, ypoBenb kBanupukanuu -5);

— Pa3paborka eIMHHYHBIX TEXHOJIOTHYECKHX IMPOLECCOB M pPeKOMEHJauMi 1o
YCTPAHEHHIO M NpeAynpexKIeHn0 0paka B MIPOM3BOACTBe U3/1eJIMii MUKPO3JIeKTPOHUKHU
(mpodeccuonanbubiit crangapt 40.058 «HxkeHep - TEXHOJOT MO MPOU3BOJICTBY M3JENIUN
MHUKPORJICKTPOHUKHI», KO B, ypoBeHb kBamudukanuu -6).



Nzydenne nucuuminabl « OCHOBBI yIIPaBICHHS TEXHUYECKUMU CPEIICTBAMU) Oa3upyeTcs Ha
CIEAYIOUIMX, paHee u3ydaeMblx, aucuuiumHax: «®dusuka», «Maremarukay, «l[Ipuxknagnas
nH(popMaTHKa.

OcBoeHHEe JaHHOW TUCIUILIMHBI, B CBOIO OYepeilb, HEOOXOIUMO VISl YCIICITHOTO YCBOCHUS,
B MOCIENYIOIIEM, CIEHUAIbHbIX KYpCOB IO JUCHUIUIMHE: «TeXHWYeckass AuarHoCTUKa
ANEKTPOHHBIX CpelaCTB», «TeopeTnueckue OCHOBBI PAAUOTEXHUKH» U MPOU3BOACTBEHHOU
MPaKTUKH.

3. TpeOoBaHus K pe3yJbTaTaM O0CBOEHMS IUCHUILIHUHBI (MO1YJIs1)

[Tpouecc m3ydeHus] MUCHUILIMHBI HampaBieH HAa (OPMHUPOBAHUE SJIEMEHTOB CIIETYIOIIUX
komreteHuuit B coorserctBuu ¢ ®I'OC BO u OIIOII BO no nanHoMy HanmpaBJIeHUIO MTOATOTOBKHU:
— 1npodeccroHanbHBIX KommneTeHui (I1K):

— Cnoco0eH MPpoBOAUTH TeXHUYECKOEe 00CTy:KMBaHUe PaIn03J1eKTPOHHOI annapaTtypsl (ITK-
1) (mpodeccuonanbusbiii crangapt 06.005 «CrnenuanucT Mo SKCILTyaTalui pagnodJIeKTPOHHBIX
CPEICTB (MH)KEHEP-3JIEKTPOHUK)», TpyAoBasi pyHkuus B/01.5 - Texuuueckoe odc1y:;KuBaHue
PaaMo3JIeKTPOHHO anmnaparypbl).

Koo u naumenoeanue unoukamopa 00CmudzceHus KOMnEemeHyuu:
— TJIK-1.1. AHanu3upyer METOIbI TEXHUYECKOTO oOecrieueHust JKCIUTyaTaluu
pPaZMOdIIEKTPOHHOH amnmapaTyphl.

— B pesynabrare wu3ydeHHs JUCHMIUIMHBL (MOZYJsl) «OCHOBbI YNPaBAEHWUA TEXHUYECKUMM
cpeacTBammy» CTYIECHT JOJDKCH:

3HarThb:

-METO/Ibl IMATHOCTHPOBAHUST HEUCITPABHOCTEH, BOSHUKIIKX TPU SKCILTyaTalluy PaIHOICKTPOHHON
anmaparypsl,

-METO/Ibl YCTPAHEHUS HEUCIPABHOCTEHN, BOSHUKIIIUX MPU IKCIUTYaTallu PaJUOdIEKTPOHHON
anmaparyphi,

Ymers:

-HMCII0JIb30BaTh 00OPYAOBAHUE JJI JUArHOCTUPOBAHMS U YCTPAHEHHSI HEUCIIPAaBHOCTEN, BO3HUKIINX
IIPH DKCIUTyaTallud paguodJIEKTPOHHON anmnaparypsl;

-IPOU3BOJIUTH 3aMEHY Y3JIOB U DJIEMEHTOB PaJUO3JIEKTPOHHOM anmnaparypsl;

-IIPOBEPSITH (DYHKIIMOHUPOBAHUE PAJAUODIICKTPOHHOM anmapaTypbl 1OCIe MPOBEICHHUSI PEMOHTHBIX
pabor.

Baanerb:

-JIOKAJIM3alluel HEUCHPaBHOCTEM NPU TEXHUYECKOM JUArHOCTHPOBAHUU PAJAMOIIEKTPOHHOU
anmnaparypsl;

-BBISIBJIEHMEM HEUCIIPABHOCTEM, BO3HUKIINX IIPH 3KCIUTyaTalluy PaJHO3JIEKTPOHHON aIrapaTyphl;

4. Copep:xaHue U CTPYKTYpa AUCHMILIMHBI (MOLYJI51)
B tabmuie | npuBOIUTCA ONMUCAHUE COJEPXKAHMUSA NUCHMIUIMHBI, CTPYKTYPUPOBAaHHOE IO

paszzenaM, ¢ yKazaHHeM [0 KaKJOoMY paszzeny (GopMbl TEKYIIEro KOHTPOJIS: 3alluTa J1abopaTopHOH
pabotsl (JIP), xonmnokBuym (K), rectupoBanue (T).

Taomuma 1
HanmeHnoBanme Coaep:xanue pasaesa/ TeMbl Kon ®opma
paszaena KOHTPOJIUPYEMOH | TeKYIIero
KOMIIETCHIINH KOHTPOJIA

(n1m ee yacTH)




OCHOBHBIE TOHATHUS U
AJIEMEHTBI TEOPUU
YIPaBJICHUS

ABTOMaTH3a1M €€ 1IeJU U 3HAaYeHUe
JUIs pa3BUTHS IPOU3BOACTBA. CBSA3b
TEOPHH AaBTOMAaTHYECKOTO
IIpaBJICHUS C IPYTUMU
JUCLUIUIMHAMH HalpaBJIeHUS.
IlonsaTHe ynpasienus, neau
yIpaBJIeHUs, OOBEKTHI YIIPABICHUS.
Knaccudukanus cucrem
yIIpaBJICHUS, SJIEMEHTbI

CHCTEM YIpaBleHHs, HHPOpMALUS 1
IIPUHLUIIBI YIPABICHUS, IPUMEPHI
00BEKTOB M CUCTEM YIIPaBJICHUS.
CTpyKTypHas cxemMa TUIOBOM
CUCTEMBI aBTOMaTU4YECKOTO
perynupoanust (CAP).

Buns! perynupoBanust.

IIK-1

K, T, JIP

[TocTpoenue
aBTOMAaTU3UPOBAHHBIX
CHUCTEM KOHTPOJIS U
yYIpaBJICHUS

[TpuHmnIsI IIOCTPOCHHUS
aBTOMATU3HPOBAHHBIX CHCTEM.
OCHOBHBIE QITOPUTMBI M  CXEMBI
MOCTpPOeHHsI,  (PYHKIIMOHUPOBAHHE.
TpeboBaHust kK cucTeMaM KOHTPOJIS
U ylpaBiieHUs. DJIeMeHTHas 6a3a
aBTOMATHU3MPOBAaHHBIX CUCTEM: Xa-
PaKTEepUCTUKU
CHELMAIN3UPOBAHHBIX ~ MUKPOKOH-
TPOJUIEPOB U OJHOKPHUCTAJIBHBIX
MUKpoOBM, TpeGoBaHUs K
OTJIEIbHBIM CTPYKTYpPHBIM
JJIEMEHTaM. WuTerpanys
nepupepruiHbIX yCTPONUCTB.

IIK-1

K, T, JIP

OpnHoKpucTanbHbIE
MUKPOKOHTPOJUIEPHI U
MuKkpoOBM

Haznauenwue, CTpYKTypa "
TIPUHLIMIIBI (YHKIIMOHUPOBAHUSI.
Opranuzanus B3aUMOJECHCTBUS €
oObekTamMu  ympasieHus. HWHtep-
¢eiicol. CoeMHUTENbHBIC IIUHBI U
(¢bopMaTel CHUTHAJIOB  YIIPaBJICHUS.
IToptel BBOa-BeIBOAA. [IpepriBanus.
[IporpammupoBanue
OIHOKPHUCTAJIBHBIX MUKpoOBM:
AJIITOPUTMBI MIPOrpaMMHUPOBAHHUSL.
SI3BIKM HU3KOTO ¥ BBICOKOTO YPOBHS.
AcceMOnupoBaHHe.

IIK-1

K, T, JIP

VYerpolictBa
OTOOpaKECHHS
UHpOpPMALIUHU U
TVICTaHITHOHHOTO
yIpaBJIeHUS

OCHOBHBIE THUINBI, TOCTPOCHHE U
XapaKTEPUCTHKH cuCcTeM
0TOOpaKeHUS U poBoi u
rpaduyeckoit uH(popMauu 51
cpeAcTB yrpasieHus: UMu. CHCTEMBI
JMCTAaHIITHOHHOTO YIIPaBIICHUS:
TpeOOBaHUS, CXEMbl MOCTPOCHUS U

CpeacTBa 3aIIUTHI CUCTEM
YIIpaBJICHHUSL. IIporpamMmmMHBIE
YCTPOMCTBA.

IIK-1

K, T, JIP




5| TlepcrieKTUBBI O0630p TMEpCNeKTUB pa3BUTHUS U IK-1 K, T, JIP
pa3BUTHUS CUCTEM COBEPILIEHCTBOBAaHUSl  apXUTEKTYpPbI
yIpaBiIeHUS OJTHOKPHUCTATIbHBIX
MHUKPOKOHTPOJUIEPOB U MUKpoOBM
OTEYECTBEHHBIX U  3apyOEKHBIX
MPOU3BOIUTENIEH. Tennenuuun
pa3BUTHS MUKPOITPOLIECCOPHBIX

Cepuil BEAYIIUX MPOU3BOAUTENEH.

Cmpyxmypa oucyuniunvt (M00y/s)

Tab6numa 2. O01mas Tpy10eMKOCTh TUCIUILTAHBI COCTaBIsAeT 3 3a4eTHBIX eauHuIl (108 yacon).

Bua paGorsl

TpynoeMKoOCTb, Yachl

6 cemectp Bcero
OO0mas Tpy1oeMKoCTh (B 4acax) 108 108
KonrakTHasi pa6ora (B yacax): 45 45
Jlexyuonnwvie 3anamus (J1) 30 30
Jlabopamopusie pabomut (JIP) 15 15
CamocrosiTesibHas padoTa (B 4acax), B TOM 54 54

4yucjie KOHTAKTHasi padora:

Kypcosas padora (KP)/ Kypcosoit mpoexT (KIT)

HE IPEAYCMOTPCHEL

HE IpCAYyCMOTPCHBIL

CamMocTosATenbHOE U3YUCHUE Pa3/IeTIOB/TeEM 54 54
IHoaroroBka u Npoxo:kaeHue MPOMEKYTOUHOM 9 9
aTTecTanuu

Buja npoMexyToYHOM aTTeCTAlMHU 3a4eT 3a4eT

Tabmuia 3. JIekiimoHHbIE 3aHATHSA

Ne n/mn Tema
1. ABTOMaTH3a1Ms €€ LIETIU U 3HAUYECHUE NI pa3BUTHSI IPOU3BOJICTBA.
2. [TonsiTue ynpaBiaeHus, €N YIPaBIEHUS, OOBEKThI YIIPaBICHHUS.
3. Knaccudukanus cuctem ynpapieHus], 3JIEMEHTbI CUCTEM YIpaBIeHUs, UHPOpMaLus U
HOPUHIUIBI YIPABICHUS, TPUMEPbl 00BEKTOB U CHCTEM YIPABJICHUS.
4. CrpyKTypHas cxeMa TUIIOBOW CHCTEeMbl aBTOMaTHuYeckoro peryiauponanus (CAP)
3. Bunsl perynupoBaHus.
6. [{ukoBBIE CUCTEMBI YIIPaBJIEHUS — IPOTpaMMHUpPyEMble KOHTPOJIEPHI
7. OO61as xapakTepuCTHKa MUKPOITPOLIECCOPHBIX YCTPONUCTB
8. MukponporpaMMHO€E yIIpaBiI€HUE
9. ITocTpoeHne aBTOMAaTU3UPOBAHHBIX CUCTEM KOHTPOJIS U YIIPaBJICHHUS
10. | OnHOKpHCTaIBHBIE MUKPOKOHTPOJUIEPEI U MUKPOOBM
11. | IlporpammupoBaHn€ MUKPOKOHTPOJUIEPOB
12. | YcrpoiictBa oToOpaxeHus HHPOPMALIUU U JUCTAHIIMOHHOTO YIIPABICHUS
13. | YcrpoiicTBa ynpaBieHUs
14. | IloBblIeHHE TPOU3BOIUTEIBHOCTH MUKpOOBM
15. IlepcnekTUBBI pa3BUTHS CUCTEM YIIPABIICHHUS dJIEKTPOHHBIMH CPEJICTBAMHU

Tabmuua 4. JJabopaTopHbie pabOThHI

| New/m |

HaumenoBanue j1a00paTopHbIX padoT




CrpykTypa KoHTposuiepa 1 Mukpo OBM

MukponporpaMmMHOE yIpaBjIcHHUE

[TporpaMMupoBaHre MUKPOKOHTPOJIIIEPOB

[Taker nporpammer PCAD

Al Pl ad I R

YacrorHsle xapakrepucTuk CAP. AMminTyqHO-yacToTHas Xapakrepuctuka(A4 4xX).
®a3o0-yacToTHas xapakrepuctuka (DYX)

Tabmuua 5. CaMOCTOATENIbHOE N3YUEHHE PA3/IeIOB JUCIUIUINHBI

Ne ni/m Bonpochl, BBIHOCHMBIE HA CAMOCTOSITEIbHOE H3Y4YeHH e
1. [Tonsitue ycroitunBoctn CAP
HeoOxonumoe ycioBue yCTOMYHUBOCTH.
3. Kputepuit Muxaiinosa. Kputepuit HaiikBucra. Kunernueckas
ommroKa peryInpoBaHuUs.
4. Craruyeckas ommoka peryinpoBaHusl.
5. TO4YHOCTB perynupoBaHus.

S. OueHo4Hble MaTepHAJIbI JIsl TEKYLIEro U py0e:KHOTr0 KOHTPOJIS yCIIeBaeMOCTH M
NPOMEKYTOYHOM aTTecTallul
5.1. KonaokBuym

B cemectpe mpoBoasATCs 3 KOJUIOKBUYMa, KOTOPBIE OLIEHUBAIOTCS 10 8 OAJJIOB KX IbIi.

5.1.1. Bonpocwl, gbiHoCUMbIE HA KOTOKEUYM
(xkonmponupyemas komnemenyusi IIK-1)

Ilepeviit Konnokeuym

1. B 4em pasznuuus MEKIy IIMHOM, MaTMCTPaIbo U MHTEPhEcoM?

2. Tlepeuncnute OCHOBHBIE OTIMYMSA B CTPYKTYPHOM OpraHU3alMi MUKPOIPOLIECCOPA U
OJTHOKPHUCTAIIbHOU MUKpoOBM.

3. Yem ommmuarorcs apxurektypsl CISC u RISC?

4. T'zme NpUMEHSIOTCS YHUBEPCATBHBIE MUKPOIIPOLIECCOPHI?

5. YeM ompenensercs MpOU3BOAUTENBHOCTE MUKPOIIPOLIECCOPHBIX YCTPOMCTB?
6. TloscHUTE NOHATHE MUKPOKOHTPOILIED *“C KECTKOM JIOTUKOM .

7. Jlis 4ero mpeaHasHaueHb M(POBBIE CUTHAIBHBIE TPOLIECCOPHI?

8. KaxoBbl pasiu4us MEXKIYy MHOTO-  MYJIbTHIIPOTPAMMHBIMA MUKPOIIPOIIECCOPHBIMH
ycTpoiictBamu?

9. [MaiiTe onpeenenne MOHATUS “MUKPOAPXUTEKTYPHI” .

10. B 4em, mo cTpyKType MOCTPOEHUS, Pa3HUIIA MEXKIY IIU(PPOBLIMU M aHATIOTOBBIMU
MHUKPOITPOLIECCOPHBIMH YCTPOMCTBAMU?

11.Y10 ompenenser HeoOXOAMMOCTH NPMMEHEHHS CUCTEM yIPABIEHUS HAa OCHOBE
OJTHOKPHUCTAIIBHBIX MUKPOKOHTPOJIEPOB U MUKpOOBM?

12. Hapucyiite ynpomeHHyr CTpPyKTYPHYIO CXEMY CUCTEMBI YIIPABIECHHS.
13. TlepeuncnuTe NPUHIMIIBI TIOCTPOEHUS CHCTEM YIIPABJICHUS.

14. TlepeuncnuTe OCHOBHBIE GIOKH CUCTEM YIPABJICHHUS.

15. TlosicHuTe TEPMUH “pEXKUM PEATHLHOTO BPEMEHH .

16. KakoBbl aJIrOPUTMBI TOCTPOEHHUS CUCTEM YIIPABJIEHHS?

17. Kakue niepudepuiinbie yCTpOMCTBA HEOOXOMBI TUIst MOCTPOECHUS
ABTOMATU3UPOBAHHBIX CCTEM KOHTPOJISI U yIIpaBICHUS?




18. Kak Bnmser napamiensHas o0pabOTKa MaHHBIX Ha CKOPOCTh pabOTHI  CHCTEM
yIIpaBJICHUSL.

19. Ilepeuncnure Bemymux Mpou3BoAUTENEH MUKPOKOHTPOJIIIEPOB U MUKPOOBM.

20. Kak BiusieT paspsgHOCTh MEUKPOIPOIIECCOPHON CHCTEMBI HA IPOM3BOAUTEBHOCTh
CUCTEM KOHTPOJIS U YIPaBJIECHUs?

1.

Bmopoiui konnokeuym

[Tepeuncnnure OCHOBHBIE NTapaMETPhl, KOTOPBIMU XapaKTEPU3YIOTCSI OJHOKPUCTAIbHbBIE

MHUKPOKOHTPOJIEpbl U MUKPOOBM.

2.
3.
4.

5.

6.
7.
8.
9

10.
1.
12.
13.
14.

Hapucyiite 06001IeHHYIO CTPYKTYPHYIO CXEMY OJHOKPUCTaIbHON MUKpOOBM.
N3 kakuX CTPYKTYpPHBIX OJIOKOB COCTOMT LIEHTPAIBHBIN ITpoLeccop?

Kaxue onepanuu BBINOIHAET LEHTPAIBHBIN IpoLeccop?

OOmpsicHUTE Ha3HAYCHHE apU(YMETHKO-TOTHYECKOT0 YCTPOMCTBA.

[lepeuncnure TUIBI NAMATH, IPUMEHSIEMON B OTHOKPUCTAIIbHBIX MUKPOOBM.
Kakoii pa3psiHOCTBIO MOXET 001aaTh 001Iast IMHA B OJHOKPUCTAIBHBIX MUKPOOBM.
Jl1st 4ero HeoOXO UMbl PErUCTPhI 0OLIEro Ha3HAUYEHUS?

. IlosicauTe Ha3HaueHUE cUETYNKA KOMaH/.

. Hapucyiite cTpykTypHYIO CX€MY aHaJI0r0OBOI0 KaHaJla BBOAA.

. B uem 0coO0€HHOCTH MUKPOIIPOTPAMMHOTIO YIIPABIICHUS?

. O0bscHUTE Ha3HAUeHHE MU(PPOBBIX U AHAJIOTOBBIX TOPTOB BBOJIa-BHIBO/IA.

. KakoBo HazHauyeHnue nepudepuiHbIX YCTPOHUCTB?

. Kakue nudposblie 1 aHaoroBble yCTpoHcTBa MIPUMEHSIOT AJIsl COITIAaCOBAHUS

MUKPOIIPOLIECCOPHBIX YCTPOMCTB ¢ 00BEKTaMHU yIIPaBICHHUS.

15.

Hapucyiite anaroputm pa3paboTKu amnmapaTHOrO W IMPOTPAMMHOTO OOecCTeueHUs

JUISL OAHOKPUCTAJIBHBIX MUKpOOBM.

16.
17.
18.
19.
20.

XN R WD =

10.
11.
12.
13.

[Tosicuute Ha3HaueHue AccemOiepa.
Kakune mukpoOBM Bxoasar B cepuro KM 18167
Kakas pa3zpsaHocts cepun KM1816?
Kakas pa3psqHOCTb IIMHBI TaHHBIX?
Kakas pa3psaHOCTb IIMHBI afpeca?
Tpemuii konnoKkeuym

IlosicHuTe Ha3HAYEHHE ITOPTOB BBO/IA-BBIBOJIA.

Kakwue Tumpl naMaTu IpUMEHSIOTCS B yCTPOMCTBaX yrpaBieHus?

J1s uero HeoO6X0IUMBI IPOTPAMMHBIE SMYJISATOPHI?

[Tosicuute Ha3HaYeHNEe METOK B AccemOepe?

Jlnst Kakux 1enel uCroib3yrT Makpoaccemoep?

[Tepeuncinure OCHOBHBIE THUIIBI YCTPOMCTB 0TOOpaKEeHHsI TEKCTOBOI HHPOpMaIuun?
[lepeuncante OCHOBHbIE TUIIBI YCTPOMCTB 0TOOpaskeHus rpadudeckoit nHGopmarmmn?
KakoBbl mapameTpbl ycTpoHCTB 0TOOpaxkeHust nHdopmaun?

Kak ctpostes cuctemsl ynpaBieHUs] yCTpOHCTBaMU 0TOOpakeHust HHpopMauu?
Jlnist uero HeoOXOMMO JAUCTAHIIMOHHOE yIIpaBiieHue?

Kakue TpeboBaHMs MPeIbBIAIOTCSA K CHCTEMaM JUCTaHIIMOHHOTO YIPaBIeHUs?

Jli1 9ero ucnosb3yercss KoAUpoBaHHUe?

Kakoii Tun moaymnsiuuu ucnonsizyercs B cucremax MK auctaHiimoHHOTO ynpaBiaeHuUst

OBITOBOM anmaparypsi?

14. Tlepeuncanre OCHOBHBIE CXEMBI TIOCTPOEHHS TANMEPOB?



15. Yem onpenensercs TOYHOCTh YCTAHOBKM BPEMEHH B TaiiMepa
16. Tlepeuncnure BeAyMUX IPOU3BOAUTENEH MUKPOKOHTPOIIEPOB ¥ MUKPODBM?

17. Kakas pa3psaHocTh MUKPOKOHTPOJIIEPOB HA CETOAHSIIHMM JI€Hb IPe00ianaeT?
18. Kakoii TMIl apXHTEKTYpBI, B COBPEMEHHBIX MUKPODBM, npeobnanaer?

19. Kakxum o6pazom pazpaboTunky MUKpOIBM MOBBILIAIOT MX MPOU3BOANTENEHOCTH?
20. KakoBa TeHEHIMA PA3BUTHS MUKPOIPOLIECCOPHBIX YCTPOMCTB yripaBieHus?

Pexomenoauuu npu nodzomogke K KO110KUYMY

e npopaboTaTh KOHCIEKTHI JIGKIUH 110 BOIIPOCaM KOJJIOKBHYMa,

® JIpOYMUTATHh OCHOBHYIO U JOIIOJHUTCIBbHYIO JIMTCPATYPY, PEKOMCHAOBAHHYIO 110 N3Yy4YaCMbIM

BOIIpOCaM;

® OTBETUTH HAa BOIIPOCHI KOJIJIOKBHYMaA,

® [IpU 3aTPyJHEHUSX, IPOKOHCYIbTUPOBATHCS C IIPENOABATEIIEM.

Kpumepuu oyenusanusn

Ouenka
Heyooenemeopumenvno | y0oeiemeopumenbHo XxXopouwio OMJIUYUHO
2 banna 4 6anna 6 6annoe 8 bannoe
Cmyoenm HE 3Haet | CtyaeHT CryneHr xopomio | CTyeHT B  IOJHOM
3HAYUTEIHLHOU YacTH | HOBEPXHOCTHO 3HaeT | 3HACT matepuai, | obbeme 3HacT
BOIIPOCOB, JIOIYCKAeT | BOIPOCHI rpaMOTHO u o | Mar€puai, rpaMOTHO U

CYIICCTBCHHBIC OIIMOKH B
OTBCTAaXx Ha BOIIPOCHI

KOJJIOKBHYMA,
JIOITyCKaeT
HETOYHOCTHU B OTBETC
Ha BOMPOC

CyIIECTBY  M3JIaraer
ero, JTOITyCKast
HEKOTOPHIE

HECTOYHOCTHU B OTBCTEC
Ha BOIIpOC

10 CYIIECTBY U3Jaraer
€ero, He Jomyckas
CYLIECTBEHHBIX
HETOYHOCTEH B OTBETE
Ha BOIIPOC.

5.2

OO0pa3ubl TECTOBBIX 3aJaHU

(konmponupyemas komnemenyus [1K-1)

1: Mukponpotneccops! (MII) Tuna CISC — sto MII
a): c rapBapACKON apXUTEKTYpOH;

0): ¢ poHHEMMaHOBCKOI apXUTEKTYpOH;

B): C MOJIHBIM HA0OPOM KOMaH/I.

2: Ecn matemaTHdeckast MOJECJIb MO3BOJISICT OCYIIECTBUTD MMPEACKA3aAHNEC MITHOBCHHOI'O 3HAUCHUA
B JII000M MOMEHT BpEMCHH, TO TaKOI CHTHAII Ha3bIBACTCH:

a): Ciy4aifHbIM.

0): JlerepMUHUPOBaHHBIM
B): CTOXaCTHYECKUM.
r)::HeompeneneHHbIM.

3: Muxkponpoueccopsl (MII) tuna RISC — 3to MIT:
a): c rapBapACKON apXUTEKTYpOH;
0): ¢ poHHEMMaHOBCKON apXUTEKTYpOH;
B): C IOJIHBIM HA0OPOM KOMaH/I.
I'): C COKpaIllEeHHBIM HAOOPOM KOMaHI.

4: Muxpomporeccopsl (MII) tuna MISC— sto MIT:
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a): C TIOJIHBIM HA0OPOM KOMaH];
0): ¢ poHHEIMaHOBCKON apXUTEKTYPOU;
B): C MUHUMAaJIBHBIM HA0OPOM KOMaH/ U BECbMa BEICOKHM OBICTPO/ICHCTBUEM.

5: una PC/XT bus 370!
a):8-pa3psHas muHa JaHHbIX U 20-pa3psiaHas MIMHa ajpeca
0):16-pa3psgHas MKUHA TaHHBIX U 24-pa3psHas MIMHA aapeca

6: llIuna PC/AT bus 3to0:
a):8-paspsHas muHa JaHHbIX U 20-pa3psiaHas MIMHa ajipeca
0):16-pa3psaHas MKUHA TAaHHBIX U 24-pa3psiHas IMHA aapeca

7: Iune ISA 3t0:
a):8-paspsiHas uHa JaHHBIX U 20-pa3psaHas MKUHA ajipeca
0):16-pa3psiHas mMKUHA TAaHHBIX U 24-pa3psiHas IMHA aapeca

8: [llnna PC/XT bus paccunTaHa Ha TAKTOBYIO YaCTOTY :
a): 4,77 MI'n;
0): 1o 8 MI'g

B): 8 MI', HO MoeT ucnosib3oBathess U MII ¢ TakToBOM YacToTOM BhIIIe 8 MI 1.

9: luna PC/AT bus paccuntana Ha TaKTOBYIO 4aCTOTY :
a): 4,77 MI'n;
0): 1o 8 MI'nt

B): 8 MI', HO MOeT ucnoiib3oBathesi U MII ¢ TakTOBOM YacToToi BhIe 8§ MI 1.

10: [Iuna ISA paccunTana Ha TAaKTOBYIO YacTOTY :
a): 4,77 MI'n;
0): 1o 8 MI't

B): 8 MI', HO MOXeT ucnoyib3oBaThess 1 MII ¢ TakTOBOM YacToTOM BhINIe 8 MI 1.
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Memoouueckue pekomeHdauuu 10 N0020MOBKe K mecmuposanuro

TecTbl — 3TO BONPOCH WK 3aJaHus, TPeAyCMaTPUBAIOIINE KOHKPETHBIN, KPaTKH,
YETKUH OTBET HA HMMEIOIIMECS 3TajJOHbl OTBETOB. IIpM camMOCTOSTENBHOM MOArOTOBKE K
TECTUPOBAHUIO CTYACHTY HEOOXOIUMO:

a) TOTOBSICh K TECTUPOBAHHIO, TMPOpaboTaTh WH(POPMANMOHHBIA MaTepHal 0
qucturuHe. [IpoKOHCYIBbTHPOBATHCS € TpErojaBaTeieM 10 BOMPOCY BBIOOpa ydeOHOMH
JIMTEPATYpBHI;

0) YeTKO BBIICHUTE BCE YCIIOBUS TECTUPOBAHUS 3apaHee. 3HATh, CKOJIBKO TecTOB Bam
OyleT MpeasioKEHO, CKOJIbKO BPEMEHU OTBOJMUTCS Ha TECTUPOBAHHME, KaKOBa CHCTEMa
OIICHKH PE3YJIbTATOB U T.]I.

B) MpUCTymHas K paboTe ¢ TecTaMu, BHUMATEIHHO U JI0 KOHI[A MPOYTUTE BOMIPOC U
npeyiaracMble BapUaHThl OTBETOB. BpIOepHTe NMpaBUIIbHBIE (MX MOXET OBITH HECKOJIBKO).
Ha otnenpHOM JHCTKE OTBETOB BBHIMUIIHMTE IUGPY BOMPOCca U OYKBBI, COOTBETCTBYIOIINE
MPaBWIbHBIM OTBETAM;

I') B MPOIECCE PEUICHUs JKEIATeIbHO MPUMEHATh HECKOJIBKO MOIXOJ0B B PEIICHUU
3aJlaHusl. DTO TO3BOJISIET MAaKCHMAJIBHO THOKO OINEPUPOBATh METOJAaMH PEIICHHS, HaXOMIsd
Ka)X/Iblil pa3 ONTUMAJIbHbIA BapUaHT.

1) ecnu Bl BcTpeTunu ype3BblYaiiHO TPyAHBIN 1isi Bac Bompoc, He TpaThTe MHOTO
BpeMeHU Ha Hero. [lepexonute k Ipyrum tectaM. BepHuTech K TpyIHOMY BONPOCY B KOHIIE.

€) 00s3aTeIbHO OCTaBbTE BpeMs JUIA NPOBEPKH OTBETOB, YTOOBI HM30EKaTh
MEXaHUYECKUX OLIMOOK.
Kpumepuu oyenueanus
Onenka

HEYJA0BJICTBOPUTEJIBHO YOBJIETBOPUTEIbHO XOpOIIo OTJIMYHO
0 6as10B 3 daaaa 4 6ay1a 5 6an0B

Menee 50 % mnpaswibHO | 50-70%  mpaBunbHO | 71-85% 86-100%

BBITTOJITHEHHBIX 3aJaHUH. BBITIOJTHEHHBIX paBUIILHO MPaBUIIBLHO

3aJJaHul. BBITTOJTHEHHBIX BBITTOJTHEHHBIX

3aJaHuH. 3aJaHuH.

5.3.  3apanus s Ja00paTOPHBIX 3aHATHIA
(konmponupyemas komnemenyus [K-1)

JlabGopaTopHbIil MPaKTUKYM SBJISETCS Ba)XKHBIM 3JIEMEHTOM OOYy4YeHMs, T.K. MPUBUBAET
HaBBIKM CaMOCTOSITENIbHOW paboThl Ha pa3IMYHOM JIAOOPAaTOPHOM OOOPYAOBAaHUM U YMEHHE
M0JIb30BATHCS PA3NIUYHBIMU TPUOOPAMU U HHCTPYMEHTaMHU.

Ilpumep munoeoii 1adopamopnoii pabomut «CTpyKTYpa KOHTpPOJLUIepa 1 MUKpPo IBM»
Llenbto naHHO pabOTHI SBIISETCS UCCIEAOBAHUE CTPYKTYpPbI KOHTpoJuiepa 1 MUKpo DBM.
Memoouueckue pexomenoayuu

BrimonHenue kaxaoi 1a6opaTopHOi pabOThI CKIIABIBACTCS U3 CIEAYIOUINX 3TAIOB.

1. CamocrosiTenbHas MOArOTOBKA CTYJIEHTOB K pabdote. Ilepen Hayamom pabOTHI CTYAEHTHI
JIOJKHBI YETKO MPEJCTaBIATh cebe 1enb paboThl, 3HaTh CXEMY, METOJ HU3MEpeHus, PU3NYECKYIO
CYIIHOCTh OXXHJAeMbIX pe3ynbTaToB. JloikeH OBITh TOJATOTOBJIEH MPOTOKOJ H3MEpPEHUil,
coJlepKaluil TaOnMIbl AJIs 3allMCU PE3yJIbTaTOB M3MEPEHUN M OCHOBHBIE pacyeTHbIE (POPMYIIBI.
CryneHTbl, HE WOJATOTOBUBIIMECS K pabOTe€ B COOTBETCTBUHM C OSTUMH TpeOOBAHUAMH, K
BBIMIOJTHEHHUIO pabOThI HE JOMYCKAIOTCS.

2. llpoBeneHue »SKCHEpUMEHTa. OJTOT 3Tall OCYLIECTBISAETCS B COOTBETCTBUM C
METOAMYECKMMHU yKa3aHUSIMU, KOTOPbIE COJEPKATCS B ONMCAHUHU K Kax 101 padore. JlabopaTopHble
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U3MEPEHUs] Ha CTEHJE CTYACHT MOXET HadaTh TOJIKO TOCIE coOeceOoBaHus C MperojaBaTeseM 1
MOJYyYCHUs COOTBETCTBYIOLIETO Jomycka. JIroOble W3MEHEHHs B CXEeMe HPOBOJATCA MpU
OTKJIFOYEHWU CXE€Mbl OT HCTOYHHKA HampsbKeHus. Pe3ynpTaThl HU3MEpeHHs] IMPOBEPSIOTCS
IpernoaaBaTesieM.
[Ipu pabGote B 51a0OpPaTOPUU HEOOXOIMMO CTPOTO BBHINOJHATH BCE MpPaBUIA TEXHHUKH
0€30MaCHOCTH U yKa3aHUs IIperoaaBaress.
3. CocraBneHue or4yeTa O mpojeiaHHOW pabdore. K oTdery o BBIMOTHEHHOW paboTe
NPEIbABISIOTCS CIeNyIOIne TPeOOBaHUS:
Otuer JOMKEH coAepKaTh HCUEPHBIBAIOIIME HaHHbIE, KaKk O LeIu paboThl, TaKk U O
pe3yspTaTax B CIEIYIOIIEH T0CIe0BATEIbHOCTH:
® 3aJaHUE;
® CXeMa yCTaHOBKH U ONHCAHUE METOANKHU U3MEPEHUN;
® TIEpPBUYHBIC HKCIIEPUMEHTAJIbHbIEC PE3YIbTAThI 32 MOIMUCKHIO IPEI01aBaTes;
® pe3yibTaThl 00pPa0OTKHU SKCIEPUMEHTANBHBIX JaHHBIX, BKIIOYas rpaduKu, TaOIUIIbI;
e o0mue BBIBO/IBI O pa0OTE U 3aKJIIOUEHUE, O KAUECTBE NCCIIEI0BAHHBIX MaTEPUAJIOB.
TekcT oTyeTa JoMKeH ObITh HANMCAH aKKYPAaTHO M pa300pYMBO OT PYKH WM MPEICTABJICH B
BUJIEC PACIEUaTKH, MOCIe KOMIBIOTEPHON BEpCTKU. B 000MX ciydasx TEKCT JOJDKEH MPEICTaBIIATH
co0oi1 JIoruyeckoe HM3JI0KEHHE CyllecTBa Bompoca. Hemomyctumo npusenenue Gpopmys, TaOiuil
0e3 pa3bsCHCHH Bcex 0003HAYCHH U cOKpamneHuid. OTYeT JOHKeH OBITh MOHATSH JJIS KaXKIO0TrO
YHUTAOIIEr0 03 KaKUX-I100 JOMOTHUTEIBHBIX BOIIPOCOB y COCTABUTENEH OTUETA.
4. Tlocne mpeACTaBICHUS OTYETa CTYACHT JOJDKEH MMETh, KaKk MUHUMYM, ITOBEPXHOCTHBIC
3HAaHUSA MO KOHTPOJIBHBIM BOIpPOCaM K padoTe, UMEIOMIMMCS B METOJUYECKUX YKa3aHUSX, U €My
BBICTABIISICTCS 0T, KOTOPHIM OIICHEHA JJaHHAas JlabopaTopHas padoTa.

6. IIpome:xkyTouHasi aTTecTamus
(konmpoaupyemas komnemenyus [K-1)
Cnucox 0CHOGHBIX 60NPOCOB K YCHIHOMY IK3AMEHY

1.CTpyKTypa COBPEMEHHOM CUCTEMBI YIIPABJICHHS DIIEKTPOHHBIMU CPEICTBAMU.
2. l1lunb! ynpaBneHus 1 oOMeHa HHPOpPMaIUeH.

3. CucreMbl KOMaH/[ YIIPaBJIEHUsS U TUIIBI IIMH YIIPABJICHUS.

4. TemnepaTypHbIE€ JaTYUKH.

5. Cucremsl AucTaHIIMOHHOTO yripasienus (Y). Onpenenenus 1 TEpMUHBI.
6.O1HOKpHCTaIbHBIE KOHTPOJIIEPHI.

7. JlaTuuku.

8. Ctpykrypa cuctemsl Y no npotokomy ITT.

9. Konduryparms I°C muHsL.

10.BBenennie B cCTEMBI yIIPABIICHHUS.

11. [IpuHIMIBI TOCTPOEHHS CUCTEM YIPABJICHUS U KOHTPOJISI AJIEKTPOHHBIMU CPEICTBAMU
12. Ilpuemnas yacts cucremsl Y.

13.11Iunb! ynipaBnenus 1 oOMeHa HHpOpMaruen.

14. CtpykTypHas cxeMa CUCTEMBI yIIPABJICHUS. .

15. IlpuemHnas yacte cucrems! J1Y.

16. MarHuTHbIE JATUNKH.

17.11epenaromas yacts cucremy V.

18.0nTHYeCcKne JaTYUKH.

19. Apxurektypa cucremsl 1Y mo nporokoiy RC-5.

20. JlaTunky JaBICHUS.

21. Xapakrepuctuku cuctemsl J[Y RC-5.

22. IIporpammHbIii nakeT quctaHuoHHoro ynpasineHus RC-5 nns PCA84C122A.
23. IIporokon nepenaun B cucreme JIY RC-5.

24. JlaTunKy BIaKHOCTH U Ta30aHATU3ATOPHI.
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KpnTepnn OIICHKH Ka4YeCTBA OCBOCHUSA NUCHUIIJIMHBI IPUBEACHLI B IIPUJIOKCHHUH 2.

. eToANYeCKHEe MAaTepHAJIbl, ONpeaeasiioliue nNpoueaypbl OlleHUBAHNSA 3HAHMII
7 M s s
yMe}mﬁ, HABBIKOB H OIIBITA J€ATECJIBHOCTH

Tabmmua 6. Pe3ynpraTel 0cBOCHHSI y4eOHOM TUCIMITIIMHBI, MTOJUIeKAINE TPOBEPKE.

Pe3ysabTarsl 00yyeHus

OcHOBHBIC ITOKA3ATEJIH OLIEHKH

Buja oneHoyHoro MaTepuaJjia

(KOMIeTEeHIIUN) pe3yJbTaTOB 00yUYeHHs

K-1 3HaTh: BrinosiHeHue u 3anura
Cnocoben -METObl JIMarHOCTUPOBAHUs | J1a0OPaTOPHBIX padoT;
MIPOBOJIUTH HEUCIPABHOCTEH, BO3HUKIINX IPHU | TUIIOBBIE OLCHOYHBIC
TEXHUYECKOE 9KCIUTyaTallul  PaJHOIEKTPOHHOM | MaTepUalbl IUIsl YCTHOTO
00cTy>)KMBaHUE anmnaparypsl; onpoca (pazoen 5.1.1);
pPazvodIEKTPOHHOMN -METObl YCTpaHEHMsI | TUIIOBBIE TECTOBBIC 3a/IaHUS
anmnaparypsl HEHUCIIPAaBHOCTEW, BO3HUKIIMUX IIpH | (pazden 5.2.);

JKCIUTyaTallud PaJnOdJIEKTPOHHON
anmnaparypsl;

Ymern:

-MCII0JIb30BaTh 00OpPYJOBAHUE JUIs
JUarHOCTUPOBaHUS W yCTPaHEHUS
HEUCIIPABHOCTEH, BO3HUKILIUX IIPU
JKCITyaTallud  pPaJHOdIEKTPOHHON
anmnaparypsl;

-IIPOM3BOANUTH 3aMEHY Y3JIOB U
3JIEMEHTOB PaguodJIEKTPOHHOM
anmnaparypsl;

-IIPOBEPSATH (YHKIIMOHUPOBAHUE
PaguOdIIEKTPOHHOM  ammaparypsl
IIOCJIE€  IIPOBENCHHUS  PEMOHTHBIX

pabor.

Baagern:

-JIOKanu3anuen HEUCIIPABHOCTEN
npu TEXHUUECKOM
JIMarHOCTUPOBAaHUU
PaaroO3JIEKTPOHHOM anmapaTypsbl;
-BBISIBJICHHEM HEHUCIIPaBHOCTEM,

BOBHUKIIMX TpPU  IKCIUTyaTaluu
Panno3JIeKTPOHHON anmaparypsl;

TUTIOBBIE OLICHOYHbIE
MaTepHaibl K SK3aMEHY
(pazoen 6.).

BrimonHenue u 3anura
1a00paTOPHBIX padoT;
TUTIOBBIC OIICHOYHBIE
MaTepHaIbl JJIsl YCTHOTO
onpoca (pazoen 5.1.1);
THUIIOBBIC TECTOBBIC 33/ IaHUS
(pazoen 5.2.);

TUTIOBBIE OLICHOYHbIE
MaTepUalbl K 9K3aMEHY
(paszoen 6.).

Brimonuenue u 3amura
1abopaTOpPHBIX padoT;
TUTIOBBIE OIICHOYHBIE
MaTepUabl Il YCTHOTO
onpoca (pazoen 5.1.1);
TUTIOBBIC TECTOBBIC 3a/IaHUS
(pazoen 5.2.);

TUTIOBBIC OIICHOYHBIE
MaTepuaibl K dK3aMEHY
(pazoen 6.).

8. VYueOHO-MeTOAMYECKOE oDecnieyeHne TUCHUTITUHBI (MO1YJIs1)

OcHoenas numepamypa

1.I'enbman, M.B. [IpeoGpa3oBarensHas TexHuka: yuedHoe nocobue / M.B. I'enbman, M.M.
YenssOunck: M3narensckuit nentp OYpl'Y, 2017. — 625 c.
2.Myxanun JL.I'. CxeMOTeXHHKa U3MEPUTENIbHBIX yCTPoicTB. Y4ueOHoe nocodue.M. 2016. 284c.
3.ManaeB E.W. OcHoBbI pagno3neKkTpoHuku.- M.:/IPODA, 2015.394¢

Lononnumenvnas numepamypa

1.O0.B. Munog3zopos, N.I". [lankoB. DnekTpoHuka. Y4eOHUK 1715 BY30B 4-¢ u31., crep. - M.: BIII. 2008.

(Onextponnblil yueObHuk B oubmmoreke KbI'Y, pexxum nocrymahttp:/lib.kbsu.ru).
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2. A.J1. Mapuenko. OCHOBBI AJIEKTPOHUKH, y4. noc. i By30B. 3. JAMK Ilpecc. 2000.

3.H.M. Tyros u ap. [lonynpoBoHrKoBbIE TPUOOPEL - M.: DHeproaromusaar. 1996.

4.PenwkuH [1.I1. MukpokonTposnepsl Atmel apxurektypbl AVR32 cemeiictea AT32UC3
Mocksa: Texnocdepa. 2010. - 784 c¢. ISBN 978-5-94836-217-5

5. CmupnoB B.U. IIpoexkTupoBaHue U CXEMOTEXHUYECYOE MOJIETUPOBAHUE MUKPOIIPOLIECCOPHBIX
ycTpoicTB. YabsiHoBek: Yl TVY.2013.-119¢. . ISBN 978-5-9795-1164-1

Ilepuoouueckue uzoanus

[Tepeuens mepuoaMUECKUX W3IaHUM, ToaydaeMbix Ouommorekoit KBI'Y, B KOTOPBIX CTYICHT
MOJKET O3HAKOMUTBCS C COBPEMEHHBIMH JIOCTH)KEHHSIMA B OOJIACTH DJIEKTPOHHKH, MUKPO H
HAHOBJIEKTPOHUKH:

e PammorexHuka
Paguonokanus u cBs3b
DNEKTPOHUKA.
PannorexHuka u 371€KTpOHUKA
Panmo.

Humepnem-pecypcoi
http://lib.kbsu.ru/ - bubnmmorexa KBI'Y.

http://www.garant.ru/ - CipaBouyHast mpaBoBasi cucteMa «I apanT».

http://www.consultant.ru/ -CripaBounast npaBoBas cuctema «Koncynbrantllmtocy.
http://www.studmedlib.ru - 9BC «KoHCynbTaHT CTyAEHTa»
http://www.ph4s.ru/book_electronika.html - O6pa3oBarensHsiii mpoekt A.H. Bapruna

http://www.Russianelectronics.ru -moptan «BpeMs 3JeKTpOHUKNY;

http://www.platan.ru — katanor 3J€KTPOHHbBIX KOMIIOHEHTOB;

http://metodist.Ibz.ru/iumk/nano/lections.php - BUI€OPONIUKHU 10 HAHOTEXHOJIOTUH;

WXk =

http://nano.fcior.edu.ru — karangor Hay4HO- 00pa30BaTEIBHBIX PECYPCOB JUIS

HAHOWHYCTPHH.
10. https://www.sciencedirect.com/ - ITomHoTekcTOBas 0a3a maHHBIX ScienceDirect.

9. IIporpammHOe oGecnieyeHre COBpeMeHHbIX HHGOPMaLIMOHHO-
KOMMYHHUKAIHOHHBIX TEXHOJIOT Ui

1. CtyneHTsl UMEIOT AOCTyn 4depe3 WHTepHeT AOCTyn K €JUHOMY O0pa30BaTeIbHOMY
HOpTajly, I/I€ B OTKPBITOM JOCTYNE HMEIOTCS pPecypchl Y4eOHO-METOAMUYECKOW JIUTepaTyphl,
ABJISIOLIMECS pa3paboTKaMM Beylux By30B Poccum.

2. JIns1 pedTUHIOBOTO KOHTPOJISI UCIIOJIB3YETCSl CUCTEMA KOMITBIOTEPHOTO TECTUPOBAHUS Ha
0a3e mporpammHoro obecrneuenus Moodle.

3. Ilpu BBINOJIHEHUH J1A0OPATOPHOTO MPAKTHUKyMa CTYACHTHI B 00S3aTENILHOM IOPSIKE
MPOBOASAT 00pabOTKY SKCIIEPUMEHTANIBHBIX JaHHBIX C IPUMEHEHHUEM MPOrpaMMHBIX cpen Microsoft
Exell, MathCad.

4. B pamkax oOecrieueHus MPUMEHEHUS! KOMITbIOTEPHBIX TEXHOJOTHI B 00pa3oBaTebHOM
IIPOLIECCE UMEIOTCS CIEUAIN3UPOBAHHBIE KOMIIBIOTEPHBIE KJIACCHI C COBPEMEHHBIM IIPOIPAMMHBIM
o0ecrieueHreM U UMEIOIIUM BbIXO B MIHTEepHET.

10. MaTepuajibHO-TeXHHYeCKOe 00ecneyeHne JUCIUIINHBI
MartepuanbHO-TEXHHUECKYIO 0a3y AJIs MPOBEACHUS 3aHATUH MO AUCIUILIIMHE COCTABIISIOT:

—  CHeLMAIM3UPOBAHHAs ayIUTOPHS, UCTIONIB3yeMast IIPH POBEICHUN 3aHTHIH JIEKLIMOHHOTO
tuna Nel36, pacnonokenHas 1o azgpecy: 360004, Kabapmuro-bankapckast peciyonuka, T.
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Hampunk, yn.  UYepnsmnueBckoro, 175, ycioBHbBIi  HOMep-14,  OcHalleHHas
MYJIBTUMEIUMHBIM ~ MIPOEKTOPOM M KOMIUIEKTOM  almaparypsl,  ITO3BOJIIIOLICH
JIEMOHCTPUPOBATH TEKCTOBBIE U IpaduyuecKkrueMarepyabl;

— pabouee MeCTO IIpenoaaBaTes;

— paboune MecTa CTy/IEHTOB;

— MeJoBas JocKa.

MynpTuMeauiiHas npe3eHTalus, COnpoBOXKIatoLIast JIEKLNIO, T03BOJISIET IIPETIOAABATEIIO
AKLIEHTUPOBATh BHUMAHUE CTYACHYECKON ayAUTOPUH Ha KIIIOYEBBIX BOIPOCAX JICKLIUH.

JuctumimHa obecrieueHa:

— TECTOBBIM MaTepUallaMH B JIeKTpOHHOMU o0yyaromeit cucteme «Moodle»
(OTKpBITBIN YHUBEPCUTET);

— KHWKHBIM (OHIOM OMOJIMOTEKH;

—  DJIEKTPOHHBIMU BEPCHUSIMHU JIEKIIUN U yUEOHUKOB.

JlaGopaTopHble 3aHATHS TIpoBonsATcs B jabopatopun Ne234 «CxeMOTEXHHMKA AJIEKTPOHHBIX
YCTPOMCTBY, PpAaCHONIOKeHHON mo azapecy: 360004, Kabapauno-bankapckas pecnyOnmka, T.
Hanbuuk, yn. YepubimeBckoro, 175, ycrnoBHbIA HOMep - 14, OCHalIeHHOW HEOOXOIWMBIM
000pyI0BaHUEM:

— U3MepuTelbHble NpUOOpPHl M  O00OpYAOBaHHE IO MCCIEIOBAHUIO CTaTUYECKHX,
JUHAMHYECKHX M YaCTOTHBIX IApaMETPOB U XapaKTEPUCTHK AMOIO0B, TPAaH3UCTOPOB
(OUIOJIAPHBIX U MOJIEBBIX) U TUPUCTOPOB (JUOJHBIX U TPHUOJHBIX);

—  HU3MEpUTEIIb XapaKTEPUCTUK MOITYIPOBOAHUKOBBIX puOopoB J12-56;

— CTeHJ Ul U3MEPEHUs napaMeTpoB u xapakrepuctuk JIII/10-2;

— 1udpoBbIe BOJBTMETPHI, aMIIEPMETPbI, MOCThI IIOCTOSHHOIO U MEPEMEHHOIO TOKa,
reHepaTophbl, OCHUIIOrpadbl, ICTOYHUKU MUTAHUS, MYyJIbTUMETPHI U JP.

CryneHTsl UMEIOT 10CTyN Yepe3 HTepHeT AOCTYI K 3JIEKTPOHHOM 00ydaromiei cucreMme
«Moodle» (OTKpbITHI YHMBEPCUTET), KOTOpas MO3BOJISET pa3MellaTh 3JCKTPOHHbIE ydeOHbIE
KypChl B CBOOOTHOM JIOCTYIIE JUI CTYACHTOB YHUBEPCHUTETA.

[Ipy npoBeneHnM 3aHATUI JTEKIUOHHOTO TUIIA, CECMUHAPCKUX 3aHATHIA HCIIOIb3YIOTCS:
JUUEH3UOHHOE NPOZPAMMHOE 0Decneyenue u c60000H0 PACHPOCMPAHAEMbLE RPOZPAMMDbL:

— Microsoft Office munensust: doroop Nel35 ot 22.05.2018, moroop Ne 1-21100 ot
20.09.2017, ceprudukar ot 29.11.2017, norosop Ne 28/2017-31705322460 ot 29.08.2017,
noroBop Ne 18/2016-31603884322 ot 12.08.2016, moroBop Ne 4/14-08 ot 14.08.2015,
noroBop Ne 1/01-12 ot 01.12.2014, moroop Ne0331100002314000061-0003152-01 ot
25.11.2014, norosop Ne0331100002314000077-0003152-01 ot 29.12.2014, norosop
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceptuduxar ot 20.04.2009,
ceprudukat ot 18.06.2008, cepruduxar ot 12.10.2007, ceprudukar ot 14.03.2007;

— apxuBatop 7z, Adobe Acrobat Reader numensus: mpemocraBisercs OecrlaTHO  Ha
yCIOBUSX MO ajapecy https://www.adobe.com/ru/legal/terms.html;

— Mozilla Firefox munensus: GPL/LGPL/MPL, Google Chrome numeH3usi: mpenocTaBisieTcs
OecryiaTHO Ha YCJOBHSX JHUICH3MOHHBIX COTJIAIIEHWH Ha MporpaMMHOE OOecliedeHHe ¢
OTKPBITHIM HCXO/IHBIM KOJIOM o aznpecy
https://code.google.com/intl/ru/chromium/terms.html.

JUis CTy/IEeHTOB C OTpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pPOBBSI CO3aHbl CHEMaIbHbBIE YCIOBUS
JUIsl o Ty4deHust oopa3oBanusi. Crenuaau3upoBaHHOE TOMEIEHHUE /111 MHBAIHIOB PACIIONOKEHO 10
aapecy: 360004, KaGapauno-bankapckass pecrny6nuka, r. Hampuuk, yn. UepnsimeBckoro, 173,
yCIIOBHBIN HOMED -1, aynuropus Nel45.

B nensix nocTymHOCTH MOJY4eHHUsl BBICIIET0 00pa3oBaHMs MO 00pa30BaTeNbHBIM MPOrpaMMaM
WHBAIMAAMA W JIMIIAMH C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH  37I0POBbSI  YHHUBEPCHUTETOM
o0ecrieunBaeTcs:

— aJIbTEpHATUBHOU BepcHel 0(UIMAILHOTO caiiTa B ceTh «MHTepHeT» A1 CTaboBUIAIINX
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— TPHUCYTCTBUE aCCHUCTEHTA, OKa3bIBAIOIIETO 00yUJaronieMycsi HEOOXOAMMYFO TIOMOIIIb;

— JUId WHBAIAJIOB W JIUIl C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3IIOPOBBSI IO CIYXY —
nyOnMpoBaHWE BCIYX CIPABOYHON WHGPOPMAIMU O pACHUCAHUHM YYEOHBIX 3aHSTHIA
obecrieueHre HaIIeKAIMMHU 3BYKOBBIME CPEICTBAMH BOCIIPOU3BEICHUS HH(DOPMAIINH;

— JUI1 WVHBAJIWIOB M JIMI] C OIPaHUYECHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS, HMEIOIIUX
HApYIICHUS OMOPHO-IBUTATEIILHOTO ammapara, CO3/aHbl MaTepUAIbHO-TEXHUYCCKUE
ycIoBHS 00ECTICUYMBAIOIIAE BO3MOKHOCTD OECIIPEIIATCTBEHHOTO JOCTYIa O0YYarOIUXCcs B
yueOHbIC TTOMEIIEHUS, OOBEKTY MUTAHMS, TyaJeTHbIC U JPYrUe MOMEIICHUS YHUBEPCUTETA,
a TaKkXke NpeObIBaHWS B YKA3aHHBIX IOMEIICHUAX (HAJIMYME PACIIUPEHHBIX JBEPHBIX
MIPOEMOB, MOPYIHEH U APYTUX MPUCTIOCOOTICHUIN).
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Ipuioxkenne 1

JIner u3MeHeHuii (1onotHeHnii) B padoyeii nporpaMmMe JMCHUIIIHHBI (MOAYJIsT)
«TBepaorenbHas JIEKTPOHHKA» 110 HANPABJICHHIO IIOATOTOBKHU

11.03.03 KoncTpynpoBaHue ¥ TEXHOJIOTHS JIEKTPOHHBIX CPEJACTB HANPABJIEHHOCTh
(mpoduip) «KKoHCTpyHpoOBaHUE H TEXHOJIOTHA PAAHOIEKTPOHHBIX cpeacTB» Ha 20 —20

y4eOHbIii rog

Ne ni/m JuemeHT (myHKT) PII/{ Ilepeyenb BHOCUMBIX | [Ipumeyanue
U3MEHEeHHU I

Obcyaicoena u pekomenoo8ana Ha 3acedanuu Kageopul

JICKTPOHUKHU ¥ HH()OPMAIIMOHHBIX TEXHOJIOTUH,

pOTOKOI No OT « » 2020 .

3aBenyrommii kadgeapou P.11I. Temen /

[IOAIINCH

pacudpoBKa HOAMUCH

Jara
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KpnTeplm OI¢HKH KaveCTBAa OCBOCHUSA JUCIHUITIJINHBI

IIpuio:xxkenne 2

Koz KPUTEPHUU U IOKA3ATEJIN ONEHNBAHMUS PE3YJIBTATA OBYUEHMUS
KOMIIETeHIIUH
IIxaja no TpaIMIMOHHON NATHOANIBLHOM cUCTeMe
PE3YJIBTAT .
OBYYEHUA Ba3oBblii ypoBeHb Tponsuuyryiit Broicokuii ypoBeHb
0 TUCHUIIHHE HEIONMYCK | HEYJAOBJECTBOPHUTEJIbHO YAOBJIETBOPUTEJIbHO yposent OTJIU4YHO/ 1u. 3a4eT
(Moymi0) /mud. 3auer xopouio/ nug. 3a4er
xaja no 0a11bHO-PETHHIOBOI cUcTeMe
0-35 36 -60 61-80 81-90 91 -100
ITK-1 3HaTh: OTCYTCTBHE 3HaHHUH O - HETIOJTHbIEC 3HaHMA O - B [EJOM  YCIEIIHBIE | HOJHOCTHIO
Cnocoben -METO/IbI MeTOoIax METOHax 3HaHUS O - MeToJax | copMHUpPOBaHHBIC
HPpOBOJUTH JTMarHOCTUPOBAHUS JMarHOCTHPOBAHUS JIMarHOCTUPOBAHUS JMarHOCTHPOBAHUS 3HaHHSA O - MeToJAaxX
TEXHUYCCKOC | yeycnpasnocrei, HEHCIPaBHOCTEH, HEHCIPaBHOCTEH, HEHCIPaBHOCTEH, JIMarHOCTUPOBAHUS
obCTyKuBaH BO3HUKIINX npu BO3HHUKIIINX IIPH | BO3ZHHKIINX NpH | BOZHHUKIINX MpH | HEHCIIPAaBHOCTEH,
EZI[HOBJIGKTp OKCILTyaTallti OKCITyaTalM| SKCILTyaTaUdu OKCITyaTalK BO3HUKIINX pH
OHHOIA Paano3IEKTPOHHON Paano3IEKTPOHHON Pazno3IeKTPOHHOMN Paano3IEKTPOHHON SKCITyaTalin
ammapaTypsl | AMNapaTypsL; amnmaparypsl; anmaparypsl; anmaparypsl; Paano3IEKTPOHHON
-METO/bl ~ YCTPAHCHHS | 1y, noo0, | -METOJAX  YCTPAHEHHs | -METOJAX  YCTPAHEHHs | -METOJAX  YCTPAHCHHMS | alNapaTyphl;
HEHCIPAaBHOCTEN, HEHCIIPaBHOCTEM, HEHCTIPaBHOCTEH, HEHCIIPaBHOCTEH, -MeToJaX  YCTpaHEHHUs
BO3HUKIINXIIPH BO3HHUKIIINX OpHU | BOSHHMKIIUX IpH | BO3ZHUKIIUX IpHU | HEUCIIPAaBHOCTEIA,
SKCIITyaTalin 9KCILTyaTalln 9KCILTyaTaln 9KCILTyaTallx BO3HHUKIIINX pu
PanuodIEKTPOHHON PanuodIeKTPOHHOM PaIrodIeKTPOHHOM PanuodIeKTPOHHOM SKCIITyaTalin
anmaparypsl; anmnapaTypsl; anmnapaTypsl; annapaTypsl; PpanrodIeKTPOHHOM
anmapaTypsl;
YMmersb: OTCYTCTBUE WM | HEOCTaTOYHOE YMEHME - | B IIEJIOM  YCIEIIHOE | MOJIHOCTBIO
-HCIIONIb30BATh YaCTUYHOE YMEHUE- UCTIONb30BaTh YMEHHE - -HCIO0JIb30BaTh | COPMHUPOBAHHOE
obopynoBaHue JUTST -HCII0JIb30BATh o0opynoBanue st | obopynoBaHHe JUIsL | YMEHHUE -HCIOJb30BATh
QUAarHOCTHPOBAHUS U o0opyioBaHue JUIsL | JUarHOCTUPOBAHUS U | AMarHOCTUPOBAHHUSA n | obopynoBaHue JUIst
yerpanenut He ymeer JarHOCTHPOBAHUS W | yeTpaHemms ycTpaHemms JTUarHOCTHPOBAHUS u
HEHCIIPaBHOCTEN, yCTpaHEHUs HEHCTIPaBHOCTEH, HEHCTIPaBHOCTEH, yCTpaHEeHUs
BO3HUKIIINX npu HEHCTIPaBHOCTEH, BO3HHKIINX IPH | BO3HHUKIIUX TpH | HEWCIPaBHOCTE,
IKCILTyaTalux BO3HUKIIINX TPH | DKCIUTyaTaIiH SKCIUTyaTaIuH BO3HHUKIINX TpH
PaaAnO3IEKTPOHHON 9KCIITyaTallx PanuodIeKTPOHHON Pagro3IeKTPOHHON 9KCIITyaTaIun
anmaparypsl; Paano3AEKTPOHHOU amnmaparypsl; anmnaparypsl; Paano3IEKTPOHHON
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Kon
KOMIETEeHIHHN

KPUTEPUU U ITOKA3ATEJIN OIEHUBAHUSA PE3YJIbTATA OBYYEHUA

lkaja no TpaaUIUOHHONH MATHOANIBLHOM cUCTeMe

PE3YJIBTAT .
OBYYEHUA BasoBblii ypoBeHb TposuiyTeIii Bricokuii ypoBeHb
10 IMCHHMILINHE HEeJONMYCK | HEyJIOBJIeTBOPHTEIBLHO YIOBJICTBOPHTEILHO YPOBEHD oTm4Ho/ qud. 3auer
(Moayio) /nud. 3auer xopouro/ xug. 3a4er
Ikana no 0aJJILHO-PEHTHHIOBOM cUcTEMe

0-35 36 - 60 61-80 81-90 91 - 100
-TIPOU3BOJUTH 3aMEHY annapaTypsl; -IPOU3BOJMTh  3aMEHY | -IPOM3BOAUTHL  3aMEHy | ammapaTypsl;
y3JI0B M  3JIEMEHTOB -IPOM3BOAMTH  3aMEHY | Y310B M  JJIEMEHTOB | y3I0B U 3JEMEHTOB | -IPOM3BOAMUTH  3aMEHY
Pagro3IeKTPOHHON Y3JI0OB M BJIEMEHTOB | PaJHO3JIEeKTPOHHOMN Panuo3IeKTPOHHON y3I0B U DJIEMEHTOB
anmnaparypsl; Paano3AEKTPOHHON annaparypsl; annaparypsl; PanrodIeKTPOHHON
-TIpOBEPSTH anmnapaTypsl; -TIPOBEPSTH -TIPOBEPSTH anmapaTypsl;
(yHKIIMOHHPOBaHNE -IIPOBEPSITH (YHKIIMOHUPOBaHHUE (YHKIIMOHNPOBAaHHUE -IIPOBEPSTH
PaIro3IeKTPOHHON (YHKIIMOHUPOBaHHE PanrodIeKTPOHHON PanrodIeKTPOHHON (YHKIIMOHNPOBaHUE
annapaTypsl Tocie Ppanuo’IEKTPOHHOM anmnapaTypsl rocje | anmaparypsl Hocie | paxuodJIeKTPOHHOH
MPOBEICHUS anmnaparypsl Hocje | NMPOBEJICHUS PEMOHTHBIX | IIPOBEICHUSI PEMOHTHBIX | ammaparypsl Tocie
PEMOHTHBIX paboT. MIPOBEJCHUSI PEMOHTHBIX | pabo pabo IIPOBEICHUS PEMOHTHBIX

pabo pabo
Baagers: OTCYTCTBUE HaBBIKOB | HEJIOCTATOYHOE HaJlnuue HABBIKOB | TIOJHOCTBIO
-JIOKanH3auen BJIAJICHUA BJIaJICHUE - BIIaJICHUS - copMHUpOBaHHOE
HEHCIpaBHOCTEH  TIpU JIOKau3anueit JIOKaJIu3anuei JIOKaJIu3anuei yMEHHE  JIOKaJu3auuen
TEXHHYECKOM HEHCIIpaBHOCTEH npu | HeucHpaBHOCTEN IpU | HEUCIIPaBHOCTEN npu | HeucHpaBHOCTEH pu
JMarHOCTHPOBAaHUU TEXHUYECKOM TEXHHYECKOM TEXHHUYECKOM TEXHHUYECKOM
Paguo3IeKTPOHHON JMarHOCTUPOBAHUU JMarHOCTUPOBAaHUU JMarHOCTUPOBAaHUU JMarHOCTUPOBAHUU
anmnapaTypsl; He panuo3IEeKTPOHHOM PaTuodIEKTPOHHON paTuodIEKTPOHHON panuodIeKTPOHHON
-BLUIBIICHHEM prageer | ATTAPATYpEL anmnapaTypsl; anmnapaTypsl; anmapaTypsl;
HEHUCIIPaBHOCTEH, -BBISIBIICHUEM -BBIIBIICHHEM -BBISIBIICHHEM -BbISIBJICHUEM
BO3HHKIINX pu HEHCIPaBHOCTEH, HEHCIPaBHOCTEMH, HEHCIIPaBHOCTEMH, HEHCIPaBHOCTEM,
SKCIUTyaTalul BO3HHUKIIINX TIPA | BO3HHUKIIMX NPH | BO3HHUKIIMX MPH | BOZHHUKIIMX pu
PaarodIeKTPOHHON 9KCIITyaTallu 9KCIITyaTalun 9KCILTyaTalun 9KCIITyaTaluu
anmnaparypsl; Panuo3IEKTPOHHON PanuodIeKTPOHHON PanuodIeKTPOHHON PanuodIEKTPOHHON
anmnapaTypsl; anmnapaTypsl; anmnapaTypsl; anmnapaTypsl;
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