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PaGouas  mporpamma  guctuiuinHbl  (MoayJisi)  «OCHOBBI  yHpaBIICHUS
PaMOdTIEKTPOHHBIMUA CPEICTBAMU OBITOBOTO HAa3HAYCHMs» TMpeJHA3HAYeHA IS
CTYJIEHTOB O4YHOM (opMbl 00yueHUs MO HampasieHuro moarotoBku 11.03.03
KoHcTpyrpoBaHue 1 TEXHOJIOTHSI 3JIEKTPOHHBIX CPEACTB Ha 4 Kypce B § ceMecTpe.
PaGouas  mporpamma  gucrumuimHbl  (MOoayiisi)  «OCHOBBI  yHpaBIICHUS
PaZAMO3IEKTPOHHBIMU CPEJICTBAMH OBITOBOTO HA3HAYEHUS» COCTABJIEHA C YYETOM
(denepabHOrO0  TOCYJAapCTBEHHOIO  00pa30BaTENbHOIO  CTAHAApPTa  BBICIIETO
oOpa3zoBaHug 10 HanpasieHuto noarotoBku 11.03.03 KoucTpyupoBanue wu
TEXHOJIOTHS DJIEKTPOHHBIX CPEJICTB, YTBEP)KIEHHOIO TNpHKa3oM MUHHCTEPCTBA
oOpasoBanus u Hayku Poccuiickoit deneparuu «19» centsadps 2017 r. Ne 928.
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1. Heab n 3agaun 0CBOCHUS IUCHUIJIMHBI (MOLYJIs1)

Heabio nucuuniunbl siBasercss «OCHOBBI yIPaBIEHUS PagHO3IEKTPOHHBIMU CPEICTBAMU
OBITOBOTO Ha3HAYCHUS» SIBIISICTCS U3yUYEHUE MPUHITUIIOB MOCTPOCHHUS, OCHOBHBIX XapaKTEPUCTHK U
MIPOTPAaMMHUPOBAHUS  YCTPOMCTB, HAXOMAIIMX IIAPOKOE TMPUMEHEHHE B PATUOTEXHHUYECKHUX
CHUCTEMax YINpaBJICHHUS.

OcHOBHBIE 321a4H JMCUMILUINHBI:

- BBIpa0OTKAa OCHOBHBIX HABBIKOB IIOCTPOCHHUS CHCTEM KOHTPOJSI M  YIpaBJICHUS
PaAMOTEXHUYECKUMH CPEJCTBAMU U UX HACTPOMKH.

— O3HAaKOMJICHME C apXUTEKTYpOH, (YHKIIMOHHPOBAHHUEM, CTPYKTYpPHOH OpraHu3anueil u
CONPSDKEHMEM € BHEIIHMMHM  YCTPOMCTBAMHM  MHUKPOKOHTPOJUIEPOB M OJHOKPUCTAJIbHBIX
MuKkpoOBM.

— ¢opMUpOBaHUE IPAKTHYECKUX HABBIKOB IMPOTrPAMMUPOBAHUS Ha sI3bIKEe AcceMOuiepa.

— O3HAaKOMJICHHE C YCTPOMCTBAMH OTOOpakeHuss WHGOpPMAIMU M JTUCTAHIIMOHHOTO
YIpaBICHUS PAIUOTEXHUUYECKUMU 3IEKTPOHHBIMU CPEACTBAMU.

N3ydyenne quCHUIIMHBI HAIIPABJIEHO HA MOJATOTOBKY CHELMAIUCTOB, CIOCOOHBIX PEIlaTh
po0OJIeMbl, BOSHUKAIOIINE MTPH SKCILTyaTallMU U3CNIUN JIEKTPOHHON TEXHUKHU C Y4ETOM 00JIacTH,
TUIIOB U 3a/1a4 NPO(PECCUOHAIBHOM EATEIbHOCTH B COOTBETCTBUHU C MPO(ecCHOHATbHBIMU
CTaHJapTaMMU:

— 06.005 «CrnenmamucT 1O AKCILTyaTallid PaguodJIeKTPOHHBIX CPEICTB (MH)KCHEP-
JNIEKTPOHMK)», YTBEPXKICHHBIA TNpUKa3oM MMUHHCTEpCTBA TpyAa M COLMAIbHOU
3amuThl Poccuiickoit @enepanuu ot 31 urong 2019 rona N 5401 (3apeructpupoBaH
B MuHrocTte PO 28 aBrycra 2019 ronaa,
peructpauroHHblid N 55756).

— 40.058 «MHxeHep - TEXHOJOr IO NPOU3BOACTBY H3ACIUN MHUKPOIJIEKTPOHUKWY,
YTBEPKICHHbIH NpHKa3oM MuHUCTEpCTBA TpyAa W  COLMAIBHOM  3alIUTHI
Poccuiickoit @enepanuu ot 03.07.2019 1. Ne 4801 (3apeructpupoBan MUHIOCTOM
Poccun 29.07.2019 1. Ne 55439).

2. MecTto nucuuniauubl (MoayJsi) B crpykrype OIIOII BO

JlucuuniauHa  BKJIIOYEHA B BapUaTUBHYK  4acTh, (OPMHUPYEMYIO  y4aCTHUKaMU
obOpazoBarenbHbiX oTHomeHH B1.B. JIB. 06.02 yueOHOro ruiana rmo HampaBJICHHIO MOATOTOBKH
BO 11.03.03 KoHcTpynpoBaHue U TEXHOJOTHS AJIEKTPOHHBIX CPEICTB MPOPHUIIb:
«KoHcTpynpoBaHUe U TEXHOIOTHUS PATHOIIEKTPOHHBIX CPENICTBY.

[Tpu ocBOCHUH JUCHMILTUHBI 00YYAIOIIUNHCS CMOXKET YaCTUYHO MPOAEMOHCTPUPOBATD CIEAYIOIIHE

000061eHHbIe TpyAoBbie pyHKIMH (OTD):

— OJKcemulyaTanusi  paaModJIeKTPOHHOW ammapatypbl (MpodeccHOHANbHBIN  CTaHIapT
06.005«CnenmanucT MO  AKCIUTIyaTallud  PaJuOd3JIEKTPOHHBIX  CPEACTB  (MHXKEHep-
AIIEKTPOHUK)», K011 B, ypoBeHb kBanudukanuu -5);

— Pa3paGoTka eIMHMYHBIX TEeXHOJOTHYeCKMX TMPOLeccOB W pPeKOMeHAauMii 1o
YCTPAHEHHIO M NpeAyNpekIeHnI0 0paKka B IPOU3BOACTBE HU3/1eJIHil MUKPO3JIeKTPOHUKH
(mpodeccuonanbHbiii craHgapT 40.058 «HxkeHEp - TEXHOIOT MO MPOU3BOACTBY M3ACIUN
MHUKPORJIEKTPOHHUKI», KO B, ypoBeHb KBamuQuKamu -6).

Nzyuenne nuctumivHbl «OCHOBBI  YHpPaBI€HUS PaJUOIIEKTPOHHBIMU  CpEJICTBAMU
OBITOBOTO Ha3HAYCHHS» Oa3uUpPyeTcs Ha CIEAYIONINX, paHee U3ydyaeMbIX JAUCHUILTMHAX: «DHu3nKay,
«Matemaruka», «TeopeTHuueckMe OCHOBBI  UIEKTPOTEXHUKH», «TeopeTndeckue OCHOBBI
pPaOTEXHUKWY.

OcBoeHne MaHHOM JMCUUIUIMHBI, B CBOIO OYe€pelb, HEOOXOIUMO JJs YCIEIIHOIO
BBITIOJIHEHHSI BBITYCKHOW KBaJTU(UKAITMOHHONPAOOTHI.



3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHS M CIMILIMHBI (MOLYJI5)

[Tpouiecc M3ydeHHsl AUCUMILIMHBI HampaBjieH Ha (OpMHUpPOBAHHE HJIEMEHTOB CJEIYIOLINX
komnereHuui B coorserctBur ¢ ®I'OC BO n OITOII BO no nanHOMy Hanpasi€HHIO OATOTOBKH:
npogeccnoHanbHbIX komnerennuii (I1K):
Cnoco0eH  mNpoBOAUTH aHAJAW3 MNPUYMH Opaka NpM  HM3rOTOBJIEHUM  M3eJIHil
MHKPOJJICKTPOHUKH M JAaBaTh PEKOMEHJAUMH MO0 HX YCTPAHCHHI0 H NpeaynpeKAeHHI0
(mpodeccuonanbubiii  crangapt 40.058 «lHxkeHep-TeXHONOr 10 MPOU3BOJCTBY  M3AEIUI
MUKPOIJIEKTPOHUKN
— , TpyAaoBas ¢yHkuusa B/01.6- Ananu3 npuuymH Opaka NpU H3rOTOBJICHUM W3JeIHI
MHKPOJJIEKTPOHUKH M  Ppa3padoTKka peKOMeHJalMii M0 MX YCTPaHeHHI U
NpeaynpexIeHUIO.
Ko u HauMeHOBaHHe HHAMKATOPA JOCTUKEHHS KOMIICTCHIINHN:
— TIK-3.1 BesiBnsieT TexHOJIOTH4YEeCKHE PaKTOPBI BBI3BIBAIOIIUE MTOTPEIIHOCTH U3TOTOBJICHUS H3IEINH
MUKPOI3JICKTPOHUKHU.

B pesymbrare  u3ydeHus = guctUMIuiuHbl  (Moayns) — «OCHOBBI  YIpaBJICHUS
PaIUO3IEKTPOHHBIMH CPEJICTBAMU OBITOBOTO HA3HAYCHUS CTYJCHT JOJIKEH:

3HaTh:
— TMPUHIHUIB PAOOTHI YCTPOUCTBA, BO3MOXKHOCTH CPEACTB KOHTPOJISI TEXHHUECKOTO COCTOSHUS
PaaMOATIEKTPOHHOMN armapaTyphl;
— -TCXHOJOTHUYCCKHEC q)aKTOpBI, BBI3BIBAKOIIINC HOl"peIHHOCTI/I N3TrOTOBJICHUA I/ISJIGJII/Iﬁ
MUKPODJIEKTPOHUKHY;
— ~-METOAbI OIICHKHN HpI/Il"OI[HOCTI/I 158 BOCHpOI/ISBO)II/IMOCTI/I TEXHOJIOTHYCCKUX HpOH@CCOB
MIPOU3BOACTBA U3ICTUI MUKPOJICKTPOHUKH.

YMerh:
- -UCII0JIb30BaTh CTaHI[apTHI)Ie KOMHBIOTCpHI)Ie HpOIpaMMLI JJIA O6pa6OTKI/I CTaTUCTHUYCCKUX AaHHBIX,

— -OHpeaciiaTh MPUYXHBI OTKIIOHCHHUA MapaMETPOB I'OTOBOI'O U3ACIIUA OT 3alaHHBIX,

Baagern:
— -CTaTUCTHYECCKHM aHAJIM30M IIapaMETPOB TCXHOJIOTHYCCKUX onepaunﬁ;
— -BBIABJICHHEM U YCTPAHCHUEM IIPUYHH OTKIOHCHHS IIapaMETPOB TEXHOJIOTHYECKUX onepaunﬁ oT
3aJIaHHBIX.

4. CopepxaHue M CTPYKTYpa AUCHUILIHHBI (MOAYJIA)

B Tabnume 1 mpuBoAWMTCS ONMMCAaHUE CONEPIKAHUS MUCIUILIMHBI, CTPYKTYPUPOBAHHOE TIO
paszzenaM, ¢ yKazaHHeM IO KaxaA0My pas3zieny (GOopMbl TEKYIIEro KOHTPOJIS: 3aIluTa JIabopaTOpHOH
pabots (JIP), xomnokBuywm (K), recruposanue (T).

Taomnuia 1
Kon
KOHTPOJIUpYE ®opma
Nepa| HaummenoBanmue Moii
Conep:xanue pasaeia TeKYLLEro
3 pa3jaeia KOMIIETeHIH
aena U (WM ee KOHTPOJI53
YacTH)
1 2 3 4
1. |O6mas CrnpaBouHble 1aHHBIE. JIuTEepaTypHbIE I[K-1  |K, T, JIP
XapaKTepUCTHUKa MCTOYHUKHU.




|OcHOBHBIE NOHATHS U Onpesieienns. Ilapamerpsi|




2 3 4
MUKpOIIPOIIECCOPHBIX (M XapaKTePUCTHUKH  OCHOBHBIX  CepuUil |
YCTPOUCTB KOMIUIEKTOB MUKPOKOHTPOJUIEPOB y

OJHOKPUCTAIBHBIX MHKPOOBM oTeuecTBEHHOIO
U 3apy0exxHoro npousBozacTsa. Hopmupyemsie u
HEHOPMUPYEMbIE TapaMeTpbl. AHAJIOTH.
[TonsTue RC-nenp xak nuHamuueckoe 3BeHO. DyHKIUU
JMHAMHYECKOTO npeoOpa3oBaHUsl 3JIEMEHTapHBIX JTUHAMUYECKHX
3BEHA 3BECHBECB PaanodIIEKTPOHHBIX CHUCTEM.
pauodnexTponnoi  |[loctpoenue JUHAMUYECKOH|
CHCTEMBI. CTPYKTYPHOMU CXEMBI
JIMHAMHYECKHe pasvodJIEKTPOHHOMN CHUCTEMBI. Cunres
CTPYKTYPHBIE CXEMBI JUHAMHUYCCKOU CTPYKTYPHOU CXCMBbI
PagMOdJIEKTPOHHON CHCTEMBL.
Bpemennsie -QyHKIMS, equHUYHAs (QYHKUOUS, YCJIOBHS
XapaKTEPUCTUKHU ¢u3uueckoil  peamnM3lyeMocTH  JAWHAMHYECKHX|
PaZMOdIIEKTPOHHBIX [3BEHBHEB PaznodJIEKTPOHHBIX CHCTEM.
CUCTEM. MnynbscHas XapaKTEPUCTUKA
PaaO3JIEKTPOHHOM
CUCTEMBI. Ilepexonnas XapaKTEepUCTHKA
pasiodJIEKTPOHHON CUCTEMBI
YacTtoTHBIE [lepenatounass  QyHKUMS W KOMIUIEKCHas
XapaKTePUCTUKHU JaCTOTHAsl XapaKTEPUCTHKA pPaJHO3JIEKTPOHHOM
PagO3JEKTPOHHBIX |CUCTEMBI. AMiumtyaHas U (Qa3oBasd
CHCTEM. XapaKTEPUCTUKU PATUODIEKTPOHHOU CUCTEMBI.
Jlorapudmuueckue aMuuTyHast 1 (azoBast
XapaKTEPUCTUKU PATUOIIEKTPOHHOU CUCTEMBI.
[locTpoenne [Mpuamumer - moctpoenust  apromarmsupoBanuel  IIK-1 K, T, JIP
aBTOMAaTH3MPOBAHHBIX|CUCTEM. OCHOBHBIE aJITOPUTMBI U CXEMBI ITOCTPO-
CUCTEM KOHTPOJISI U |eHHsl, (YHKIMOHUpOBaHUE. TpeOoBaHUS K CHCH
YIPABJICHUS TEMaM KOHTpPOJISI M YINpaBJIECHUA. OJIEMEHTHasl
0aza ABTOMATHU3HPOBAHHBIX CUCTEM:
XapaKTEPUCTUKU CIEMATIN3UPOBAHHBIX
MUKPOKOHTPOJUIEPOB u OJIHOKPHCTAJIbHBIX
MUKpoOBM, TpeboBanus K
OTJICIbHBIM CTPYKTYpPHBIM AIIEMEHTaM.
WuTerpars nepudeprifHbIX YCTPOMCTB.
OnHokpuctanbHble  |[HasHaueHue, CTPYKTypa 51 mpuniune]  1IK-1 (K, T, JIP
MUKPOKOHTPOJUIEPHI  |(pYHKIIHOHUPOBAHMUS. Opranuszanus B3aM-
1 MUKpoOBM MOJCHCTBUSI ¢ OOBEKTaMH ympaBiieHus. VHTep-
¢eiicel. CoenuHUTENbHbIE LIMHBI U (OPMATH]
CUTHaJIOB ympaBieHus. llopTel BBOAa-BBIBOJA.
IIpepsiBanys. IIporpammupoBanue
OJHOKPUCTAIBHBIX ~ MUKpOOBM:  anropurmsl
[IPOrpaMMUPOBaHUsA. SI3bIKM HU3KOTO U BBICOKOI'O
ypoBHs. AcceMOIMpOBaHUE.
OpHokpucTanbHble | XapaKTepUCTHKH, apXUTEKTypa n IIK-1 |K, T, JIP
MUKpOOBM cepun  |QyHKIMOHUpOBaAHUE. Crioco6b1 aZipecalny

KM1816

onepanoB. OpraHuzanus NaMsATH JI@HHBIX WU
nporpamMm. Tunbel koMaHz. BbelogHeHre KOMaH,
MUKPOKOMAaH/IbI. IIporpammupoBanue.




AnmapaTHble
TMarHOCTHKH
MUKpoOBM.

CpEACTB

U TpOrpaMMHBIE  CpPEICTBA
CHUCTEM C OJHOKPHUCTAJIbHBIMY

IIpumenenue

IIPOrPaMMHBIX]




2 3 4
pa3paOOTKH, OTJIAAKU U MOJEIMPOBAHUS
MHUKPOIIPOLIECCOPHBIX CUCTEM: MAKETHI ITPOrpaMM
PCAD, OrCAD, Single Chip-Machine u ap.
8. |YcrpoiicTBa OcHoBHBIE THITBL, TOCTpoeHue U xapakrepuctuky IIK-1  |K, T, JIP
0TOOpaXKeHUS cucteM otoOpaxeHus nudpoBoi U rpaduueckoil
UHpOpPMALIUHU U UHPOPMALIMU W CPEACTB YIPABICHHUS HMHU.
JTUCTAaHLIMOHHOTO Cucremsl JTUCTAaHIIMOHHOTO yIpaBlIeHUS:
yIpaBICHUS TpeOOBaHUS, CXEMbl IOCTPOCHUS U CPEICTBA
3alUThl CUCTEM yrpaBiieHus. [Iporpammubie
YCTPOICTBA.
9. IIepcniekTHBBI 00630p IIEPCIEKTUB pa3BuTHUA n IIK-1 |K, T, JIP
pa3BUTUS CUCTEM COBEPLICHCTBOBAHUS ApPXUTEKTYPBI
yIpaBICHUS OJIHOKPHCTAJIbHBIX MUKPOKOHTPOJUIEPOB )5
AJIEKTPOHHBIMU MUKpOOBM  OoTedecTBEHHBIX U  3apyOC)KHBIX
CpeIcTBaMHu npousBoauTeNneil. TeHAeHINU pa3BUTHS MUKPO-
IIPOLIECCOPHBIX CEPUM BEAYIUX IPOU3BOIUTEICH.

Cmpyxmypa oucyuniunst (M00y/s)

Tabmuna 2. O0mmas TpyI0eMKOCTh TUCIMILIMHBI cOCTaBisieT 3 3aueTHble equHuIibl (108 yacos).

Bua pa6orsl

TpyaoeMKoCTb, 4achl

8 cemecTp Bcero
O0mas Tpya0eMKoCTh (B 4acax) 108 108
KonraktHas pa6ora (B yacax): 44 44
Jlexyuonnwvie 3auamus (J1) 22 22
Jlabopamopnwvie pabomut (JIP) 22 22
CamocrosiTesibHas padoTa (B 4acax), B TOM 55 55

4yucJie KOHTAaKTHas padora:

Kypcosas pabota (KP)/ Kypcosoit npoekt (KII)

HE MPEyCMOTPEHBI

HE TIPETYCMOTPEHBI

CaMOCTOsITEIbHOE U3yUCHHUE Pa3/IeTIOB/TeM 46 46
IMoaroroBka u NPoXokKIeHUE MPOMEKYTOUHOM 9 9
arrecTaluuu
Buja npoMexyTouHO# aTTecCTANMHU 3ayer 3a4er
Ta6mmma 3. JIeKimoHHbIC 3aHATHUS
Tabmuua 3
Ne Tema
1 [Tema 1. OcobeHHOCTH yIpaBIEHUS PaIUO3IEKTPOHHBIMU CPEICTBAMU OBITOBOIO HA3HAUYCHHUS.
Tewma 2. [ToHATHE TUHAMUYECKOTO 3BEHA PATHOAIICKTPOHHOM CUCTEMBI. JlnHAMHUYeCKHe
CTPYKTYpPHBIE CXEMBI.
2. [Tema 3. BpeMeHHbIE XapaKTEPUCTUKH PATUOIICKTPOHHBIX CUCTEM.
3. |Tema 4. YacToTHbIC XapaKTEPUCTHKH PATUOIICKTPOHHBIX CHCTEM.
4. [Tema 5. MukponpoleccopHbie yCTporicTBa. MUKpPOIIpOrpaMMHOE YTIpaBIICHHUE.




5. [Tema 6. IlocTpoeHre aBTOMaTU3MPOBAHHBIX CUCTEM KOHTPOJIS U YIIPABJICHUS.

6. [Tema 7. OgHOKpHUCTAIbHBIE MUKPOKOHTPOJLIEPHl U MUKPODBM. [IporpammupoBanue
MHUKPOKOHTPOJUIEPOB

7. |Tema 8. YcrpoticTBa 0ToOpakeHHns HHOOPMALIUY U AUCTAHIIMOHHOTO YIIPABJICHHUS.

8. [Tema 9. YcrpolicTBa ynpaBieHHUs.

9. |Tema 10. [1oBbIlIEHHE TPOU3BOAUTEIBHOCTH MUKPOOBM.

10. [Tema 11. [IepcrieKTHBBI pa3BUTHS CUCTEM YIPABJICHUS JIEKTPOHHBIMH CPEICTBAMH.

Tab6muia 4. JlaboparopHbie pabOTHI

Tabmura 4

Tema

CrtpyKTypa KOHTposuiepa 1 MUKkpo OBM

MuUKpOIpOrpaMMHOE YIIPABIICHUE

[IporpaMMupoBaHre MUKPOKOHTPOJLIEPOB

ww.p»—%

[Taket nporpammel PCAD

Tab6muia 5. CaMOCTOSTEIPHOE N3YUYEHUE PA3/ICIIOB TUCIUTLINHBI

Tabauma 6

| BOHpOCH, BBIHOCHUMBIC Ha CAMOCTOATCIIbHOC U3YUCHUC

I/I3yquI/Ie T'pyHaIibl KOMaHa Nepeaavyn JaHHbIX

M3ydenue rpynmsl KOMaH apu(METHYECKUX Onepanni

N3ydeHue rpynnbl KOMaH JOTHYECKUX Onepanui

W[N] —

I3ydeHune rpymmsl KOMaH yIIpaBIeHUs

5. OueHo4Hble MaTEPHAJIBI VI TEKYLIEro U py0e:KHOro KOHTPOJIsl yCIIeBaeMOCTH H

NMPOMEKYTOYHOM aTTeCTALNHU

KostokBuym

B CCMCECTPC MPOBOAATCA 3 KOJUIOKBHUYMA, KOTOPbIC OLICHUBAKOTCA 110 8 OamioB KaXKObIH.

l.

2. Tlepeunciure OCHOBHBIE OTIMYHS B CTPYKTYPHON OPraHU3alii MUKPOIIPOLIECCOPA U

5.1.1. Bonpocuvl, gbinocumble HA KOJIOKEUYM
(xonmponupyemas komnemenyus I11K-3)

Ilepeuiit Konnokeuym

B ueM paznuumst MeX Iy IMHONW, MarucTpaiblo U HHTepdericom?

OJIHOKpHCTaIbHOU MUKpOOBM.

3. Yem ommuarorcs apxurextypsl CISC u RISC?

4. T'ne npUMEHSIOTCS YHUBEPCATLHBIE MUKPOIIPOLIECCOPHI?

5. Yem ompenensieTcst IPOU3BOAUTENBLHOCTE MUKPOIIPOILIECCOPHBIX YCTPOMCTB?

6. IloscHUTE NOHATHE MUKPOKOHTPOILIED “C JKECTKOM JOTHKON.

7. Jlns 4ero mnpeaHasHaueHbl U(PPOBbIE CUTHAIBHBIE TIPOLECCOPHI?

8. KakoBbI pasziuums MeXIy MHOTO- U MyJIbTHIPOrPAMMHBIMA MUKPOIPOLIECCOPHBIMU
ycTpoiicTBamMu?

9. Jlaiire onpenenenye NOHATUS “MUKPOAPXUTEKTYPHI .

10. B yem, mo cTpyKType MOCTpOEHHs, pa3HULIA MEXKTY IIU(PPOBLIMH M aHAIOTOBBIMU
MUKpPOIIPOLIECCOPHBIMH YCTPOHCTBAMU?
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I1.910 ompenenser HeoOGXOAMMOCTH NPUMEHEHHS CHCTEM YIPABJICHUS Ha
OJIHOKPHUCTAJIbHBIX MUKPOKOHTPOJIIEPOB U MUKpOOBM?

12. Hapucyiite ynpomeHHyro CTpyKTYPHYIO CXEMY CUCTEMBI YIIPABICHHS.
13. Tlepeuncnure NPUHIMIILI TOCTPOEHUS CUCTEM YIIPABJIECHHS.

14. Tlepeuncnure OCHOBHBIE GIOKHM CHCTEM YIIPABJIEHHUS.

15. Tlosicuure TepMuH “peKUM peaTbHOTO BpeMEHH .

16. KakoBbl aliropuT™MbI OCTPOEHHS CUCTEM YIIPABIICHHs?

OCHOBC

17. Kakue nepudepuiiHeie yCTpoiicTBa HEOO0XO MBI TUISt MIOCTPOCHUS

ABTOMATHU3UPOBAHHBIX CUCTCM KOHTPOJISA U ynpaBJ’IeHI/IH?

18. Kak Bimser mnapawienbHas o0pa0OTKa MJaHHBIX HA CKOPOCTH pabOThI  CHUCTEM

yIIPaBJICHUS.
19. Tlepeuncnure Benynmx NpoU3BOAMTENEH MUKPOKOHTPOILIEPOB U MUKPODBM.

20. Kak BausteT paspsaaHOCTh MEKPOIPOLIECCOPHON CHCTEMBI HA POM3BOAUTEIBHOCTD

CUCTEM KOHTPOJIS ¥ YIPaBIIEHUs?
Bmopoi konnoxeuym

1. Hepe“II/ICJ'II/ITe OCHOBHBIC MMApaMETPbl, KOTOPBIMH XaPAKTCPUIYIOTCSA OAHOKPHUCTAJIBHBIC

MUKPOKOHTPOJUIEPBI U MUKPOOBM.
2. Hapucyiite 0600IIEHHYIO CTPYKTYPHYIO CXEMY OJHOKPHCTAIBHON MUKPODIBM.
3. W3 KakuxX CTPYKTYPHBIX OJIOKOB COCTOMT LEHTPAIbHBIN TIporeccop?
4. Kakue onepaiyy BBIOIHAET LEHTPAIbHBIN POLECCOp?
5. OObscHHUTE HAa3HAYEHKE APHU(DMETUKO-TIOTHYECKOTO YCTPOMCTBA.
6. Tlepeunciure THIIBI TAMATH, TIPUMEHAEMOM B OJHOKPHCTAIBHBIX MUKPOIBM.

7. Kako#l pa3psHOCTBIO MOKET 00JIa1aTh OOIIast IHHA B OJHOKPHCTAIBHBIX MUKPODBM.

8. Jlis 4ero HEOOXOAUMBI PETHCTPHI OOIIEr0 HA3HAYEHHUS?

9. . TlosicHuTe Ha3HAUEHHE CYETINKA KOMAHI,

10. . Hapucyiite cTpyKTYpHYIO CXeMy aHAJOTOBOTO KaHajla BBOJIA.

11..B 4em 0cOGEHHOCTH MUKPOIIPOIPAMMHOTO YIIPABJICHUS?

12.. O6wsicuuTe Ha3HaUYeHHE UPPOBBIX U AHATIOTOBBIX MOPTOB BBO/IA-BBIBOJIA.
13. . KakoBo Ha3HaueHue nepuepuiHbIX yCTPOHCTB?

14. . Kakue uupoBbie 1 aHATOrOBbIE yCTPOUCTBA IIPUMEHSIOT IS COTJIACOBAHMUS
MHUKPOIIPOILIECCOPHBIX YCTPOUCTB ¢ 00BEKTaMU yIpaBJICHHUS.

15. Hapucyiite anropurm pa3paGOTKM —ammapaTHOrO M HPOrPAMMHOIO  OO€credYeHus

JUUIs OMHOKPUCTAIIBHBIX MUKPOOBM.
16. Tosicaute HasHayenue Accembiuepa.
17. Kaxue mukpodBM Bxozsr B cepuro KM1816?
18. Kaxkas paspsaaocts cepun KM 18162
19. Kakas pa3psiHOCT IIHMHBI JAHHBIX?

20. Kakas pa3psHOCTb IIMHBI aapeca’?
Tpemuii Kon10KeUyM

ITossicuuTe Ha3HAYeHHE IMOPTOB BBOJa-BbIBOAA.

Kakue Tunel naMaTv IPUMEHSIOTCS B yCTPOMCTBAX yIIPaBICHUS?
J51st yero HeoOXOAMMBI IPOTPAMMHBIE AMYIISTOPHI?

[TosicauTe Ha3HaueHne MEeTOK B Accemoiiepe?

SNk =

Jlns kakux 1esel uCnoib3yrT Makpoaccemoep?
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6. Tlepeunciure OCHOBHBIE THIIBI YCTPONHCTB OTOOPAXKEHUS TEKCTOBOM MHpOpMaun?

7. Tlepeuncinure OCHOBHBIE THIIBI YCTPOMCTB 0TOOpaskeHus rpapuueckoil napopmanumn?
8. KakoBbI mapaMeTphl yCTPOKUCTB 0TOOpaskeHUs MHPOpMAU?
9. Kak cTposTCs CHCTEMBI YIIPABJIEHHs yCTPOMCTBAME OTOOpaXkeHus uHdopManun?
10. Jlns yero Heo6X04MMO TMCTAHIIMOHHOE yIPABIEHUE?
11. Kakue TpeGoBanus nMpeabABIsIOTCS K CUCTEMAM JUCTAHIMOHHOTO yIIPABJICHHUS?

12. Jlns yero ucnons3yercs KOAUPOBaHUE?

13. Kakoii THII MOZYJIALIUM MCIIONbL3yeTCs B cucTeMax MK IMCTaHIMOHHOIO YIpaBIeHHs

OBbITOBOI anmaparypbl?

14. Tlepeuncnure 0OCHOBHBIE CXEMBI TOCTPOEHHS TAUMEPOB?

15. Yem onpenensieTcss TOUHOCTH YCTAHOBKM BPEMEHH B TaiiMepa
16. Tlepeuncnure BeaymMX NPOU3BOAUTENEH MUKPOKOHTPOILIEPOB M MUKPODBM?
17. Kakas pa3psaHOCTh MUKPOKOHTPOJUIEPOB Ha CETOIHAIIHMUMN JIeHb IpeolanaeT?
18. Kakoii THI apXUTEKTYpBI, B COBPEMEHHBIX MUKPODBM, npeobiianaer?

19. Kakum o6pasom paspaGoTunku MUKpOOIBM MOBBINIAIOT UX TPOU3BOAUTENLHOCTE?
20. KakoBa TeHIeHIMs Pa3BUTHSI MUKPOIPOIIECCOPHBIX YCTPONCTB yIIPaBJICHUS?

Pexomenoayuu npu no020moeKe K KOi10KeUymy

L4 HpOpa6OTaTb KOHCIICKTHI JICKI_H/II;'I I10 BOIIpOCaM KOJIJIOKBUYMaA,

® [IPOYUTATh OCHOBHYIO U JOIOJIHUTEIIBHYIO JINTEPATYPy, PEKOMEHIOBAHHYIO 110 U3Y4aeMbIM

BOIIPOCAM;

® OTBCTUTH HAa BOIIPOCHI KOJUIOKBHUYMA,

® [IpU 3aTPYJHEHUSX, IPOKOHCYJIBTUPOBATHCS C MPEIOIaBaTEIEM.

Kpumepuu oyenueanus

HETOYHOCTHU B OTBECTC
Ha BOIIPOC

HCTOYHOCTH B OTBCTC
Ha BOIIPOC

Ouenka
Heyoosnemeopumenvho | y0061emeopumeibHo Xopouio OMJIUYHO
2 banna 4 oanna 6 6annoe 8 bannoe
Cmyoenm HE 3Haetr | CtyaeHt Crynest xoporo | CTyIeHT B  TOJHOM
3HAYUTEINHHOU YacTHU | HOBEPXHOCTHO 3HaeT | 3HACT marepual, | oobeme 3HaeT
BOIIPOCOB, JIOITYCKAeT | BOIPOCHI T'paMOTHO u o | MaTepurall, rpaMOTHO U
CYLIECTBEHHBIE OMIMOKM B | KOJUIOKBUYMa, CYHmeCTBy  M3MAract | Mo CyIeCTBy H3laract
€ro, JoIrycKas | €ro, HE J0IyCKas
OTBETax Ha BOIPOCHI JIOTTyCKaeT
HCKOTOPLIC CYHICCTBCHHBIX

HETOYHOCTEH B OTBETE
Ha BOMPOC.

O0pa3ubl TECTOBBIX 3aJaHU I
(konmponupyemas komnemenyus I[1K-3)

1: Mukpomnpouneccops! (MII) Tuma CISC — ato MIIT
a): C rapBapACKON apXUTEKTypOH;

0): ¢ poHHENMaHOBCKOI apXUTEKTYpOH;

B): C TIOJIHBIM HAOOPOM KOMAaH]I.
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2: Eciim matemaTHyeckasi MOJIEIh ITO3BOJISIET OCYIIECTBUTH MPEICKa3aHue MTHOBEHHOTO 3HAUCHUS
B JII000I1 MOMEHT BPEMEHH, TO TAaKOW CHT'HAJI Ha3bIBACTCSI:

a): CiryJaifHpIM.

0): JleTepMUHUPOBAHHBIM

B): CTOXaCTHYECKHUM.

r)::HeomnpeneneHHbIM.

3: Muxkpomnpoueccopsl (MII) Tuma RISC — 3to MIT:
a): C rapBapACKO apXUTEKTypOH;
0): ¢ poHHENMaHOBCKOI apXUTEKTYpOH;
B): C TIOJIHBIM HAOOPOM KOMaHI.
I'): C COKpaIleHHBIM Ha0OpOM KOMaH/I.

4: Mukpomporeccopsl (MII) tuna MISC- sto MIT:

a): C TIOJTHBIM HAOOPOM KOMaH/T;

0): ¢ poHHENMaHOBCKOI apXUTEKTYpOH;

B): C MUHMMAaJIbHBIM HAOOPOM KOMaH/ U BECbMa BBICOKMM OBICTPOJCHCTBUEM.

5: Iluna PC/XTbus 370!
a):8-paspsiHas muHa JaHHBIX U 20-pa3psaHas MrHa agpeca
0):16-pa3psiiHas MMHA JaHHBIX U 24-pa3psHas IMIMHA ajpeca

6: lluna PC/AT bus 3t0:
a):8-paspsiHas muHa JaHHbIX U 20-pa3psaHas MrHa ajgpeca
0):16-pa3psiiHas MHA JaHHBIX U 24-pa3psHas IMIMHA ajpeca

7: lllnne ISA sto:
a):8-pa3psaHas mKHA AaHHBIX U 20-pa3psaHas MKMHA ajpeca
0):16-pa3psiiHas MMHA JaHHBIX U 24-pa3psHas MIMHA ajpeca

8: llluna PC/XTbus paccunTaHa Ha TAKTOBYIO YacTOTY :

a): 4,77 MI'n;

0): mo 8 MI'l

B): 8 MI'1, HO MOXeT ucrnoyib3oBaThesi 1 MII ¢ TakTOBO# YacToToit BhIe 8§ MI 1.

9: lllmna PC/ATbus paccunTaHa Ha TAKTOBYIO YacTOTY :

a): 4,77 MI';

0): mo 8 MI'g

B): 8 MI', HO MOXeT ucnoiib3oBaThes U MII ¢ TakTOBOM YacToToi BhIIe 8 MI .

10: Iuna ISA paccunTaHa Ha TaKTOBYIO YacTOTY :

a): 4,77 MI'n;

0): mo 8 MI'l

B): 8 MI', HO MOXeT ucnoJib3oBaThes U MII ¢ TakToBOM YacToToi BhIlne 8 MI .



Memoouueckue peKOMeHdauuu 10 H0020MoBKe K mecmuposanuro

TecTbl — 3TO BOMPOCHI WM 33/aHUS, MPEAYCMaTPUBAIOIINE KOHKPETHBIN, KPAaTKU,
YETKUIl OTBET HAa MMEIOLIMECS JTaJOHBl OTBETOB. lIpM camocTOsATENBbHOM MOATOTOBKE K
TECTUPOBAHUIO CTYIEHTY HEOOXOIUMO:

a) TOTOBSICh K TECTUPOBAHMIO, MpopaboTaTh HHPOPMALMOHHBIA MaTepual IIo
quctuminHe. [IpokoHCYyNbTHPOBAThCS € MpEnojaBaTeseM IO BOMpocy BbIOOpa yueOHOM
JUTEPaTyphl;

0) 4eTKO BBISICHUTE BCE YCJIOBUS TECTUPOBAHUS 3apaHee. 3HATh, CKOJIbKO TecTOB Bam
OyZleT NpeanokKeHO, CKOJIbKO BPEMEHH OTBOJUTCA Ha TECTHPOBAHHE, KaKOBAa CHUCTEMaA
OLIEHKHU PE3yJIbTAaTOB U T.1.

B) MpPHUCTyMNas K paboTe ¢ TeCTaMHu, BHUMATEIbHO U JJO KOHIA MPOYTUTE BOIMPOC U
npeJiaraeMble BapHaHThl OTBETOB. BriOepuTe mpaBuiibHbIE (MX MOXKET OBITh HECKOJBKO).
Ha oTnenbHOM JHCTKE OTBETOB BBIMMIINTE IM(PY Bompoca M OYKBBI, COOTBETCTBYIOIINE
MIPaBUJIBHBIM OTBETaM;

I') B MpOLIECCEe PELICHUS KelaTeIbHO MPUMEHSITh HECKOJIBKO IMOJIXOJ0B B PEIICHUH
3aJaHusl. DTO TO3BOJSIET MAKCUMAallbHO TMOKO ONEepHUpOBATh METOJAMU PEILICHUs, HaXOMds
KaXKIbIH pa3 ONTUMAJIbHBIN BapUaHT.

1) ecnu Bel BeTpeTmiin upe3BblyaiiHO TpyaHbIM uist Bac Bompoc, He TpaThTe MHOTO
BpEMEHHM Ha Hero. [lepexoaure k Ipyrum tectaM. BepHuTecs K TpyJHOMY BOIIPOCY B KOHIIE.

€) o0s3aTeabHO OCTaBbTE BpeMs Uil NPOBEPKUM OTBETOB, UTOOBI H30EXKaTh
MEXaHUUECKUX OINOOK.

Kpumepuu oyenusanusa

Onenka
HEY/J10BJIETBOPUTEIbHO YAOBJIETBOPUTEIbHO XOpo1Io OTJIMYHO
0 6aa10B 3 6ay1a 4 6ana 5 6an0B
Menee 35 % mnpaBuibHO | 36-65%  mpaBmibHO | 66-85% 86-100%
BBINOJHEHHBIX 3aIaHHUH. BBITTOJTHEHHBIX MPaBUIILHO MIPaBUIIBLHO
3aJaHuM. BBITIOJTHEHHBIX BBITTOJTHEHHBIX
3aJaHUN. 3aJaHuH.

3apanus AJs J1a00pPaTOPHBIX3AHATHI
(konmponupyemas komnemenyus I[1K-3)

JlaGopaTopHbIii MpPAKTHUKYM SIBJSI€TCS Ba)KHBIM JJIEMEHTOM OOy4YeHus, T.K. IPUBHUBAET
HaBBIKM CAMOCTOSITEJIbHOM paboThl Ha pa3iMyHOM JIaOOpaTOPHOM OOOPYAOBAaHMM U yMEHHUE
M0JIb30BaThCS PAIMYHBIMU IPUOOPAMU U HHCTPYMEHTaMHU.

Ilpumep munosoit r1abopamopnoii pabomet «CTPyKTYpa KOHTpOJLJIepa 1 MUKPo DBM»

Lenbto naHHON pabOThI ABISETCS UCCIEIOBAHUE CTPOCHHSI KOHTPOJJIEpa 1 MUKPOODBM U HX
COCTaBHBIX YacCTEH.

Memoouueckue pekomenoayuu

BrinonHenue kaxxaoi 1abopaTopHON pabOThI CKIIaIbIBACTCS U3 CIEIYIOIUX ITAIOB.

1. CamocrosiTenbHas MOArOTOBKA CTYJIEHTOB K padote. Ilepen HauaaoM paboThl CTYIEHTEHI
JIOJDKHBI YETKO IMPECTaBIATh cede Iefb paboThl, 3HaTh CXEMY, METOJ H3MEpeHus, (pusnyeckyro
CYLIHOCTh OXHJAaeMbIX pe3yJabTaToB. JlomkeH OBbITh MOATOTOBIEH MPOTOKOJI H3MEPEHMH,
coJiepXKaluii TabauLbl IS 3alUCH Pe3yJIbTaTOB M3MEPEHH W OCHOBHBIE pacyeTHble (HOPMYJIBI.
CryneHTbl, HE NOJrOTOBUBIIMECS K paboTeé B COOTBETCTBUU C 3TUMHU TpeOOBaHMSIMH, K
BBINOJIHEHHUIO pabOThI HE JIOMYCKAIOTCA.
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2. IlpoBeageHue HKCOEPUMEHTA. OTOT ATall OCYIIECTBISETCS B COOTBETCTBUHU C
METOJUYECKIMH YKa3aHUSIMH, KOTOPBIE COJIePKATCs B OMUCAHHUH K KaKaou padote. JlabopaTopHbie
M3MEpEHHs Ha CTEH/E CTYJIEHT MOXET HayaTh TOJIbKO IMOociie coOeceoBaHus C MpernojaBaTesieM U
MOJYYEeHUs COOTBETCTBYIOLIET0 Jomycka. JIroOble W3MEHeHHs B CXeMe MPOBOAATCS TIpU
OTKIIFOYCHHUHM CXEMbl OT HCTOYHHKA HaIIPAXKCHHA. Pe?;y.]'II)TaTBI HU3MCPCHUSA TPOBEPAIOTCA
IIPENOAABATEIIEM.

[Ipu pabotre B sabopatopuu HEOOXOAWUMO CTPOTO BBIMIONHATH BCE IpaBUJa TEXHUKH
0€30IacHOCTH M YKa3aHUs MPEnoaaBaTes.

3. CocraBnenue otyeta O mpojaenaHHoW pabore. K ordery o BbINOJHEHHOM paboTe
NPEIbABISIOTCS Clelyromue TpeOOBaHuUs:

OTtuer JOJDKEH COACPKATH HCUCPIBIBAOINHUE MOAaHHBIC, KaK O MOCIIN pa6OTBI, TakK U O

pe3yJsipTaTax B CIEIYIOLIEH 110CIIE0BATEIbHOCTH!

® 3aJaHME;
CXeMa yCTaHOBKHU U OTHMCAaHNE METOJUKU U3MEPEHHIA,
MNEPBUYIHBIC SKCIICPUMCHTAJIBHBIC PC3YJIbTATLI 3a MMOANUCHIO IPCTIOAABATCIIA,;
pe3ynbTaThl 00pabOTKU HKCIIEPUMEHTATBHBIX TaHHBIX, BKIIOYas Tpa UKy, TaOIHUIIbL;
oO1Ire BBIBOJIBI O paboTe U 3aKII0UEHHUE, O KAUeCTBE UCCIIEIOBAaHHBIX MaTEpHAJIOB.

TekcT oT4yeTa JOMKEeH ObITh HAMTMCAH aKKypaTHO W pa300pUYMBO OT PYKH HIIM MPEICTABIICH B
BHUJC pacli€dYaTKH, IMOCJIC KOMHBIOTepHOfI BCPCTKH. B o6onx ClIy4dasax TEKCT OOJIKCH MPCACTaBIATH
co0oii JIornyeckoe M3JI0KEeHUe cylecTBa Bompoca. Hemomyctumo mpuBenenue (opmyii, Tabiuig
0e3 pa3bsACHEHHMI BceX 0003HAaYeHUW U cOKpamieHud. OTYeT AOHKEH OBITh MOHSATEH IS KaKI0TO
YUTAIOIIEro 0e3 KaKMX-JIMOO0 JTOMOJTHUTENBHBIX BOIIPOCOB y COCTABUTENCH OTUeTA.

4. Ilocne OpeaACTaBJICHUA OTUCTA CTYACHT AOJDKCH MMCThb, KAK MUHUMYM, ITOBCPXHOCTHBIC
3HaHUS TI0 KOHTPOJIbHBIM BOIIPOCaM K padoTe, MMEIOIIMMCA B METOJUYECKHX YKa3aHUSX, U €My
BBICTABJISIETCs Oajl1, KOTOPHIM OIICHEHA JTaHHasl JlabopaTtopHas paboTa.

6. [IpomexyTouHast aTTeCTALMSA
(xonmponupyemas komnemenyus 1[1K-3)
Cnucok 0CHOBHbBIX 80NPOCO8 K YCHIHOMY 3a4enty

1. CtpyKTypa COBpEMEHHON CUCTEMBI YIIPABJICHUS IEKTPOHHBIMU CPEACTBAMHU.
2. I1lunel ynpaBiieHus: 1 0OMeHa HHpOpMaLueH.

3. Cucrembl KOMaH]1 YIPABJIECHUS U TUIIbI LIUH YIIPABICHUSL.

4. TemniepaTypHbl€ JaTUUKU.

5. Cucremsl aucTaniioHHoro ynpasienus ([Y). Onpenenenus u TEpMUHBL
6. OTHOKpHCTaIbHBIE KOHTPOJLIEPHI.

7. JlaTumku.

8. Crpyktypa cucremsl 1Y no nporokoiy ITT.

9. Konguryparws 1°C mmneL.

10. BBeneHne B CUCTEMBI yIIPaBJICHHUS.

11. IIpyHUMIIBI TOCTPOEHUS CUCTEM YIPABJIECHUS U KOHTPOJIS 3JIEKTPOHHBIMU CPEJICTBAMU
12. Tlpuemnas yactb cuctems! J1Y.

13. IlIunel yripaBieHus 1 oOMeHa HH(opMarueit.

14. CtpykTypHas cxema CUCTEMBI YIIPABIICHMUSL..

15. Ilpuemnas yactb cucremsl /Y.

16. MarnuTHele JaTYUKH.

17. Ilepenaromias yacts cuctemy Y.

18. OnTnueckne TaTUNKH.

19. Apxurektypa cucrems! 1Y no nmpotokonmy RC-5.

20. JlaTunku gaBiICHUS.

21. Xapakrepuctuku cucrtems! /Y RC-5.
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22. IIporpammublii takeT auctaHiionHoro ynpasienus RC-5 s PCA84C122A.
23. IIpotokon nepenaun B cucreme /1Y RC-5.
24. JIaT4MKH BIaXXKHOCTU U ra30aHATIN3ATOPBI.

Memoouueckue pekomenoauuu npu nOO20MoGKe K 3auenty

[loaroroBka CTyZIEHTOB K 3a4eTy BKIIIOYACT MPOpPAabOTKYy JIEKIHM, B TEUEHHE CeMecTpa U
HEIMOCPEICTBCHHYIO IIOATOTOBKY B [JHHU, MPEALISCTBYIOIIME 3a4eTy, BKJIIOYasi, KOHEYHO,
MOJIMOTOBKY K KOJIJIOKBUYMAaM, TECTUPOBAHHIO, BHIITOJIHEHUIO J1a00paTOPHBIX pabOT U UX 3aIUTY.

JU11 IOATOTOBKM K OTBETaM BONPOCHI 3aueTa (OHU BBIAAIOTCS B KOHIE CEMECTpA) CTYIEHT
JIOJKEH HCIIONIb30BaTh HE TOJBKO KypC JIEKIMM, HO M1 OCHOBHYIO W JIOIIOJIHUTEIIBHYIO JINTEPATypy
JUIs BBIpaOOTKHM YMEHHUS AaBaTh Pa3BEpHYThIE OTBETHI Ha MOCTABJICHHBIE BOTIPOCHI.

B xone moAroTtoBkM K 3a4yeTy CTYACHTY HEOOXOIMMO 0oOpaliaTh BHUMaHUE HE TOJBKO Ha
YPOBEHb 3allOMUHAaHMs, HO M HAa CTENIEHb IOHUMAaHMsI N3y4aeMbIX BOIIPOCOB. A 3TO IOCTUTaeTCsl HE
IIPOCTBIM 3ayYMBAHHMEM, a4 YCBOCHHEM ITPOUYHBIX CHUCTEMATHU3WPOBAHHBIX 3HAHWUN AHAIUTUYECKUM
MpluIeHHeM. Clie1oBaTeNbHO, HEMOCPEICTBEHHAs IMOATOTOBKA K 3a4yeTy JOJDKHA B Pa3syMHBIX
MIPOMOPIUAX COYETATh U 3alIOMUHAHNE, 1 TOHUMaHUE TPOrPAMMHOT0 MaTepHaa.

Pacnpeodenenue 6annoe mexyuie2o, pyoescnozo KOHmpos

Ne Oomasn 1-91 TOUKA 2-s1 TOUKA 3 Touka
cymma
1. | Tekymmii KOHTPOJIb
MOCeIeHNE 3aHATHHI 10 3 3 4
OaioB Oata Oamia baiia
BBIITOJIHEHHE U 21 7 7 7
3alIMTaNa00pPaTOPHBIX paboOT 6as1 6a/u10B 6ayu10B 0aJIoB
2. | PyGesxHblil KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
OaioB 0aoB 0aioB 0aioB
KOJUIOKBUYM 24 8 8 8
Oamta 0aoB 0aoB 0aioB
HTroro 70 23 23 24
0as10B o0aj1a o0as1a o0as1a

Kpumepuu oyenueanus

[Tpu ocBocHUM qUCTHILTUHBI hopmupyroTcst komriereHIuu [1K-1 Yka3anHass KOMITETESHITHS
dbopMUpPYIOTCSA B COOTBETCTBUU CO CIEIYIOIIMMHU dTarlaMHU:

e (QopmHupoBaHHME M pa3BUTHE TEOPETHYECKUX 3HAHUM, MPEIyCMOTPEHHBIX YyKa3aHHBIMH
KOMITETEHIIUAMU (JIEKIIMOHHBIE 3aHATHS, CAMOCTOSITeNIbHAs paboTa CTYJICHTOB);

e TmpuoOpeTeHNe M Pa3BUTHE MNPAKTHUUECKUX YMEHUMU, MPEAyCMOTPEHHBIX KOMIETEHLUSIMU
(;mabopatopHbie paboThI, CAMOCTOSATENbHAS paboTa CTYACHTOB);

® 3aKpeIUIeHHE  TEOPeTHYECKMX  3HAHWW, yMEHMH W  NPAKTHUYECKUX  HaBBIKOB,
MPEeIyCMOTPEHHBIX KOMIETeHIHsIMH (1abopaTopHble pabOThl, NPAKTUKH, BBIMYCKHAS
KBaTM(UKAIIMOHHAs padoTa).

Kpumepuu OUECHKU Kauecmea oceéoenun ducuunfmnbt, 3aeepmammeﬁc;l 3auemom
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Bbaniabl
. . | Pesyabrar .
(pedTHHIOBOI TpedoBanusi ypoBHIO c)OPCHPOBAHHOCTH KOMIIEeTEeHIM I
onenKn) OCBOCHHA
3a4TeHo .
OOyuaromuiics OCBOWJ 3HaHUS, YMEHHUS U HaBBIKM BXOJSIINE B
(6e3 COCTaB KOMIIETEHLIUN:
61-70 MPOLCAYPEL | (13 . Crioco6en MIPOBOANUTh AaHAJW3 HNpUYUH Opaka mpH
32{;&;1:) U3FOTOBJICHMM  M3ACIUMH  MUKPODJIEKTPOHMKM M J1aBaTh
PEKOMEHIallNH T10 UX YCTPAHEHUIO U IIPEYIIPEKICHHUIO
3auteno (¢ OO6yuarommiics npossinsger komnerenuuu [K-3, Ho He B monHOM
., | oObeMe BXOAAIIMX B UX COCTaB JeicTBuil. O0ydaromuiics MoxeT
36-61 TPOHEAYPOH JIOTTYCTUTh HEKOTOPbIE HETOYHOCTHU, HETpyOble OIINOKH,
3(;211121;) 3aTPYIHATHCS B U3JI0KEHUM MaTepHalla, HO IPaBUJIBHO OTBEYATh
Ha 33/1aBAEMbIE €MY BOIPOCHI.
M%I;Jenis6 HeKI;(;TIZ;I;eH Komnerennus ve chopmrpoBaHbl
«3auTeHo»  BBICTABISETCS  OOydYaroIeMycsi, IPOJEMOHCTPUPOBABIIEMY  IOJHOE,
BCECTOPOHHEE, OCO3HAHHOE MTPABWJIBHOE 3HAaHUE MTPOrPaMMHOI0 MaTepHasa 1 U3JI0KUBIIEMY OTBET
JOTMYHO, TPaMOTHO, YOeIWTeNbHO, TOTOBOTO K  JalbHEHmeMy HpoQecCHOHATBHOMY
COBEPLICHCTBOBAHHUIO.

IIpu otBeTe OOydarOIUICS MOXET JOMYCTUTh HEKOTOpPblE€ HETOYHOCTH, HErpyOble OIIMOKH,
3aTPYAHATHCS B CAMOCTOSITEILHOM M3JI0KEHUH MaTepuaa, HO IpaBUIbHO OTBEYaTh HA 3aaBacMble
€My BOIIPOCHI, B pE€3yJbTaT€ HABOJSIIMX BOIPOCOB C IOMOIIBIO MpPENoAaBaTeis HCHPABIATh
JIOITYIIICHHbIE OINOKH ¥ HETOUYHOCTH.

«He 3auyTeH0» MOXET OBITh BBICTABICHO OOydaromeMycs, OOHapyKUBIIEMY HETOJIHOE,
HEOCO3HAHHOE 3HaHHE Y4eOHO-NPOrpaMMHOIO MarepHaia, IOMyCKalolleMmMy TIpyOble omMOKH,
HECIIOCOOHOMY CaMOCTOSITEIILHO M3JI0KUTh OTBET HAa BONPOC, OTBEYAIOLIEMY HENPABUIBHO UM HE
JlaloIlleMy OTBET Ha 3aJlaHHble BOIPOCHL. JIeMOHCTpUpPYEMBI YpOBEHb 3HAHMM HE MOXET ObITh
NpPU3HAH JI0CTaTOYHBIM JIJIs TPO()ECCHOHABHON AEATEIbHOCTH.

7. MeToanueckne MaTepHuaJibl, ONpeaesioIMe NPoueAypPbl OLleHUBAHUS 3HAHMI,
YMeHHIi, HABBIKOB H ONbITA JeATEJIbHOCTH

Tabnuua 6. Pe3yapTaTel 0CBOSHHS YU€OHOM TUCIMIUIMHBL, OJUICKAINE TPOBEPKE.

Pe3yabTarsl 00yyeHus OcHoOBHBIE TTOKA3aTEJIH OLEHKH Bua oueHouyHoro marepuaJjia
(KOMIIETEeHIIUN) pe3yJabTATOB 00y4eHHs

CrocobeH MIPOBOJUTH | 3HATH: BrimoniHeHMe u 3anura
aHaJu3 NpUYMH Opaka OIpH | — NPHUHIMIIEL PaObOTHI YCTPOMCTBA, | JAOOPATOPHBIX PaldoT;
U3rOTOBJIICHUH HU3JCTIHMN BO3MOKHOCTH CpE/ICTB | TUIIOBBIE OLIEHOYHBIE
MHKPOIJIEKTPOHUKHU u KOHTPOJIS TEXHUYECKOI'0 | MAaTEPUAIIBI JIsI YCTHOTO
JlaBaTh PEKOMEHIAIUHN TIO COCTOSIHUSL  PaJMO3JIEKTPOHHOI | orpoca (pasden 5.1.1);
1504 YCTPaHECHHIO u anmnaparypsl; THUIIOBBIC TECTOBBIC 3aJaHUS
npexynpexaeanto (IIK-3) | —  -rexmomormueckue  Qaxropsl, | (pazden 5.2.);
KO)I H HAaNUMCHOBAaHUEC BBI3BIBAIOIIUE HOIpEIIHOCTHU TUIIOBBIC OLICHOYHbIC
HHAUKATOPA TOCTHKCHUA U3TOTOBJICHUS I/ISHGJ'II/If/'I MaTcepHralibl K 3a4€Ty
KOMIICTCHIIUHN MHUKPOIIEKTPOHUKHU; (1)030&/1 6)
[IK-3.1 BersiBisier — -METOIBl OLEHKH INPUTOJHOCTH
TEXHOJIOTHYECKUE (PaKTOPHI " BOCIIPOHM3BOUMOCTH
BbI3bIBAIOIIINC TEXHOJIOTHYECKUX IPOLECCOB
MOrPEUTHOCTH

15




HW3TOTOBJICHUS U3CIIHI MPOU3BOJICTBA m3gennid | BeimonHeHue u 3ammTa
MUKPO3JIEKTPOHUKH. MHUKPO3JIEKTPOHUKH. nabopaTopHbIX padoT;
YMerh: THUTIOBBIE OIICHOYHEIC
—  -HCIIOJIB30BaTh CTaHJApPTHBIC | MATEPUAIILI I YCTHOIO
KOMIIBIOTEPHBIE porpammel | orpoca (pazden 5.1.1);

Ut 00pabOTKH CTaTUCTHICCKIX
JTAHHBIX;

TUIIOBBIE TECTOBbBIE 33/IaHUS
(pazoen 5.2.);

—  -OmpenensTh IIPUYUHBI | THIIOBBIC OLICHOYHBIC
OTKJIOHCHHU nmapaMeTpoB | MaT€pHalbl K K 3a4CTy
TOTOBOTO M3/IeNHS OT 3aJaHHbIX; | (Pasoen 6.).

Baanern:

— -CTaTHUCTHUYECKHUM ananu3oMm | BBITONHEHNE U 3alUTa

MapaMeTpoB TEXHOJIOTHYECKUX
onepauui;

-BBISIBJIEHUEM M YCTPAaHEHHEM
MpUInH OTKJIIOHCHHUA
[apaMeTpOB  TEXHOJIOTMYECKUX

71a00paTOPHBIX padoT;
TUITOBBIC OLICHOYHBIC
MaTepHalIbl 1JIs1 YCTHOTO
onpoca (pazoen 5.1.1);
THUTIOBBIC TECTOBBIC 3a/IaHUS

(pazoen 5.2.);
THUTIOBBIC OIICHOYHBIE
MaTepuaibl K K 3a4eTy
(pazoen 6.).

onepauui OT 3alaHHBIX.

8. YueOHO-MeTOAUYeCKOe OOecTieyeHUe JUCHUIIIMHBI (MOYJIs1)

Ocnoenas numepamypa

1. Penbkun IL.IT. MukpokonTpoiuiepsl Atmelapxurekrypst AVR32 cemeiictea AT32UC3
Mocksa: Texnocdepa. 2017. - 784 c¢. ISBN978-5-94836-217-5
2.CmupHoB B.U. IIpoexTupoBaHue U CXEMOTEXHUUECYOE MOJIEITMPOBAHUE MUKPOIIPOLIECCOPHBIX
ycTpoiictB. YabsHoBCK: Yl TY.2013.-119c¢. . ISBN 978-5-9795-1164-1
3. Kuraes 1O.B. “OcHoBBI MUKpoOMpoIiecCOpHOI TexHUKN . YueOHoe mocooue - CI16: YauBepcuteT
UTMO, 2016., 51 c.
4. JIusennoB C. H. OcHOBBI MUKPOIIPOLIECCOPHON TeXHUKH: yueOHoe nocodue / C. H. JIuBeHIos,
A. 1. Bunbaun, A. I'. 'optoHoB. — ToMck: M31-Bo TOMCKOr0o MOJIMTEXHUYECKOTO YHUBEPCUTETA,
2017.,231c.

Jlononnumensnas rumepamypa

1. Muxponpoueccopel. B 3 kn. Kn.l. Apxurexkrypa u npoekTupoBaHue MHKpo-OBM.
Opranmzanus BeraucauTeNlbHbIX TporeccoB / [1.B. Hectepos, B.®. [llansrun, B.JI. 'opOyHOB 1 1p.
ITox pexn. JI.H. Ilpecuyxuna. — M.: Boic. mk., 1986. — 495 c.

2. Crammua B.B. um np. IlpoextupoBanue mHUGPOBBIX YCTPOWCTB HA OJHOKPHUCTATBHBIX
MUKpoKOHTposuiepax. / B.B. Crammun, A.B. Ypycos, O.®. Monoronnesa. — M.: DHeproaroMusaar,
1990. — 224 c.

3. Xsomr C.T. u ngp. Muxkponpoueccopsl 1 MHUKpoOBM B cucrtemax aBTOMaTHYECKOTO
ympasienus: CnpaBounuk / C.T. XBom, H.H. Bapnunckwuii, E.A. ITonos. Ilox o6m. pex. C.T.
XBoma. — JI.: MammHocTpoenue, Jlenunrpaackoe otnenenue, 1987. — 640 c.

4. Karan b.M., Ctamun B.B. OCHOBBI NpPOEKTHUPOBAHUS MHKPOIPOIIECCOPHBIX YCTPOMCTB
aBTOMaTUKU. — M.: DHeproatomusnart, 1987. — 304 c.

5. bo6opeikua A.B., Jlunosenkuit I'.I1., JlurBuuckuit I'.B., Oxcuns O.H., ITpoxopuuk C.B.,
[Tponenko JI.B., [Terpenko H.B., Ceprees A.A., Cuobopon I1.B. OnHokpucransusie MUKpoOBM.
— M.: MUKATII, 1994. — 400 c.

6. bamamos E.IN. u np. Mukpo- u muan3BM / E.I1. banamos, B.JI. I'puropses, I'.A. TleTpos:
Yyebnoe mocodue it By30B. — JI.: DHeproaromusnat. JIeHuHrpaackoe orneneHue, 1984. — 376 c.
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7. OpnokpuctameHele MUKpOOBM. CemeiictBo MK48. CemerictBo MKS1. TexHmueckoe
OIMCaHNE U PYKOBOACTBO 1o npumeHeHuto / Jlumoserkuii I'.I1., JlutBunckuii I'.B., Oxcunp O.M.,
[Tponenko JI.B., Ilerpenko H.B., Cuso6opon I1.B. — M.: MII "bunom", 1992. — 334 c.

8. Kamuxman C.I'., Hlextman Bb.M. IudpoBas cxeMOoTexXHHKa B pPaaUOBEIIATEIbHBIX
npuemMHukax. — M.: Paano u cBs3s, 1982. — 104 c.

9. I'puropseB B. JI. ApxuTekTypa ¥ MporpaMMHpOBaHUE apHU(PMETHIECKOro COMpoLeccopa. -
M.: DHeproaromusnar, 1991. -208 c.

10. Ucnons3oBanueTurboAssembler npu paspadbotke nporpamm / Coct. A. A. YekaTkos. -
Kues: "/Inanektuka", 1995. - 288 c.

11. Mopc C. I1., Ans6ept . . Apxutektypa mukporpoieccopa 80286: Ilep. ¢ anrn. - M.:
Pagmo u cBsa3p, 1990. - 304 c.

Ilepuoouyeckue uzoanus
[lepeuenb nmepuoanyecKkrx M3AaHM, noimydaembix oudmuorekoit KBI'Y, B KOTOpPBIX CTyAEHT
MOXET O3HAaKOMHUTHCSI C COBPEMEHHBIMU JIOCTHIKEHHSIMH B OOJACTH SJIEKTPOHHMKH, MHUKPO H
HAHOJIEKTPOHUKU:
e Ousuka. (PuU3MKa MOITYNPOBOAHUKOBBIX MPOBOJHUKOB M JMAJIEKTPUKOB, KBAHTOBAsS
anekTponuka). M3sectust BY308.
ONEeKTpOHHUKA.
®du3KKa U TEXHOJIOTHS MOTYIIPOBOAHUKOB.
MHUKpO371€KTPOHHUKA.
KBanToBas snexkTpoHuKa.

Hnmepnem-pecypcol
http://lib.kbsu.ru/ - bubmuorexa KBI'Y.

http://www.garant.ru/ - CripaBouHasi mpaBoBas cuctema «['apanT».

http://www.consultant.ru/ -CnpaBounas npaBoBas cucrema «Koncynsrantllmtocy.

http://www.studmedlib.ru - 9bC «KoHCyIbTaHT CTyIeHTa»
http://www.ph4s.ru/book_electronika.html - O6pa3oBarenbhsbiii npoekT A.H. Bapruna
http://www.Russianelectronics.ru -nmoprai «Bpems 31eKTpOHUKIY;

http://www.platan.ru — KaTaaor 3J1eKTPOHHbIX KOMIIOHEHTOB;
http://metodist.lbz.ru/iumk/nano/lections.php - BUAEOPOIHUKH 10 HAHOTEXHOJIOTHH;
http://nano.fcior.edu.ru — kaTasor HaydyHO- 0OPa30BATENHHBIX PECYPCOB IJIS

XN R LD =

HAHOWHTY CTPHH.
10. https://www.sciencedirect.com/ - [TonrnorekcToBas 6a3a ganueix ScienceDirect.

9. IIporpamMHoOe oOecriedeHUe COBPEeMEeHHbIX MH()OPMAIIHOHHO-KOMMYHUKAIMOHHBIX
TEXHOJIOTHH

1. CryzmeHTsl HMEIOT JA0CTyn 4epe3 MHTepHET nOCTynm K €AMHOMY 00pa3oBaTelbHOMY
NopTaily, I€ B OTKPBITOM JIOCTyIIE MMEIOTCS pPECcypchbl y4eOHO-METOAUYECKON JHUTEepaTyphl,
ABJISIOIIMECS pa3paboTKaMu BeAylIux By30B Poccun.

2. JIy1s1 peUTUHIOBOTO KOHTPOJIS UCHOJIB3YETCsSl CUCTEMa KOMIIBIOTEPHOTO TECTUPOBAHUS Ha
6a3e nporpammHoro obdecnieuenuss Moodle.

3. Ilpu BbINOJHEHUM J1a0OPATOPHOTO NPAKTHKYMa CTYAEHTHI B 00S3aTEIILHOM MOPSIKE
HOPOBOJAT 00pabOTKY IKCIIEPUMEHTAIBHBIX JTAHHBIX C IPUMEHEHHEM IIPOrpaMMHBIX cpel Microsoft
Exell, MathCad.

4. B pamkax obecrieueHUs] IPUMEHEHHUs KOMITBIOTEPHBIX TEXHOJIOTUI B 00pa3oBaTeIbHOM
IIPOLIECCe UMEIOTCS CHEHaIN3UPOBAaHHbIE KOMITBIOTEPHBIE KJIACCHI C COBPEMEHHBIM ITPOTrPAMMHBIM
o0ecreyeHreM 1 UMEIOIIUM BhIX0[ B MIHTepHeT.

17



10. MaTepuajibHO-TeXHUYeCKOe o0ecnedeHne JUCHUIIITHHbBI

MatepuanbHO-TEXHUYECKYIO 0a3y AJisi MPOBEACHUS 3aHATHH 10 TUCHUIUIMHE COCTABIISIOT:

—  CHeIMATM3UPOBaHHAs ayIUTOPHUS, UCHIONb3yeMas MPU MPOBEACHUH 3aHSATHH JIEKIIMOHHOTO
tuna Ne238, pacrionoxkennast o azapecy: 360004, KaGapauHo-bankapckas peciyOnuka, T.
Hampunk, yn.  YepuwmueBckoro, 175, ycnoBHbeIi  HOoMmep-16,  ocHareHHas
MYJIBTUMEAMIHBIM ~ NIPOEKTOPOM M KOMIUIEKTOM  anmaparypbl, — IO3BOJISIOLLEH
JIEMOHCTPHPOBATh TEKCTOBBIE U TpadyecKre MaTepHaIbL;

— pabouee MecTO MpenojaBaTens;

— paboune MecTa CTyJICHTOB;

— MeJoBas JocKa.

MynpTuMenuiiHas npe3eHTalus, CONpOBOXKIAIONIAs JEKIUIO, TO3BOJIET PENO01aBaTEIO
AKIIEHTUPOBATh BHUMAHUE CTYJICHYECKON ayAUTOPUHU Ha KITIOUEBBIX BOMPOCAX JEKIIUH.

JucuumnmHa obecreyueHa:

— TECTOBBIM MaTepuallaMd B 3NEeKTpOHHOH oOyudatomieit cucreme «Moodley
(OTKpBITBIN YHUBEPCUTET);

— KHIDKHBIM (POHIOM OHOIMOTEKH;

— DJIEKTPOHHBIMU BEPCHUSMH JIEKIIUN U Y4EOHUKOB.

JlaGopartopHbie 3aHATHUSA TPOBOAATCS B sabopaTopu Ne234«CxeMOTeXHUKA 3IIEKTPOHHBIX
YCTPOWCTBY, pacmojiokeHHoW 1o azapecy: 360004, Kabapamno-bankapckass pecnyOnuka, T.
Hanpuuk, yn. YepubimeBckoro, 175, ycinoBHbIE HOMep - 18, oOcCHalleHHOH HEOOXOIUMBIM
000pyI0BaHUEM:

— 1UQpOBBIE BOJIBTMETPHI, aMIIEPMETPHI, MOCTHI ITOCTOSIHHOTO M MEPEMEHHOTO TOKa,
TeHEepaTOPhI, OCHHIUIOrpadbl, ICTOYHUKH MUTAHUS, MYJIBTHMETPHI U JP.

CTyneHThl UMEIOT J0CTYN Yepe3 MHTepHeT JoCTyIl K SJIEKTPOHHOM 00yJaroIed cucTeMe
«Moodle» (OTKpBITBIII YHHUBEPCUTET), KOTOpas MO3BOJSET pa3MeliaTh dSJICKTPOHHBbIE yueOHbIE
KypCBI B CBOOOJTHOM JIOCTYTIE [T CTYZACHTOB YHHBEPCHUTETA.

[Tpu nmpoBeneHUY 3aHATUH JIEKIIMOHHOTO TUIIA, CEMUHAPCKUX 3aHITHI UCTIONIBb3YIOTCS:
JUYEH3UOHHOE RPOZPAMMHOE 0Decneuenue u c60000HO pACHPOCMPAHAEMbLE NPOZPAMMbL:

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

— apxuBatop 7z, Adobe Acrobat Reader nuuensus: mpenocraBiseTcss OecIUlaTHO  Ha
ycIoBUsX 1o azapecy https://www.adobe.com/ru/legal/terms.html;

— Mozilla Firefox nunensus: GPL/LGPL/MPL, Google Chrome nuiieH3usi: mpeaocTaBiseTcs
OecIlaTHO Ha YCJIOBMSX JIMLIEH3MOHHBIX COIVIALICHWM Ha MPOrpaMMHOE OOecreueHHe C
OTKPBITBIM UCXOJIHBIM KOJIOM 1o aznpecy
https://code.google.com/intl/ru/chromium/terms.html.

JUisl CTyIeHTOB C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbsI CO3/1aHbl CIIEUANIbHBIEC YCIOBUS
JUTsl ToJTy4eHust oOpa3oBanHus. Criennaan3upoBaHHOE TTOMEIIEHHE 111 MHBAJIUI0B PACIIOIOKEHO IO
aapecy: 360004, Kabapauno-bankapckas pecrnyOiuka, r. Hampumk, yin. Yepusimesckoro, 173,
yCIOBHBIA HOMED -1, ayauTopus Nel4S5.

B mensx AOCTYHNHOCTH MOJIydeHHs BBICHIErO 0Opa3oBaHus MO 0Opa3oBaTelNbHBIM MpOrpaMMam
WHBAIMAAMHA W JIMIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3/IOPOBBSI  YHUBEPCHUTETOM
oOecrieunBaeTcs:
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aJIbTepPHATUBHOI Bepcuel opHIManbHOro caiita B ceTu «MHTepHeT» A ClIabOBUASIINX;
MIPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOLIETO 00yYaroeMycsl HEOOXOJUMYIO TOMOIIb;

JUIS WHBAJIWJOB U JMIl C OrPAaHUYEHHBIMU BO3MOXHOCTSMHU 3J0POBbSI IO CIyXy —
nyOIMpoBaHME BCIyX CIPAaBOYHOM MHGOpMAlMM O paclHMCaHUHM YYEeOHBIX 3aHATHH;
o0ecrieueHne Ha UIeKallluMH 3ByKOBBIMH CPEJCTBAMHU BOCIIPOU3BEICHNSI HHPOPMALINY;

IVl WMHBAJMIOB W JIMI C OIPaHMYEHHBIMM BO3MOXHOCTSIMHU 370POBbs, HMEIOIIUX
HapylLIeHHUs OMOPHO-JIBUTATEIbHOIO ammapara, CO3JaHbl MaTepualbHO-TEXHUYECKUE
yCIoBHs 00ECIIeYMBAIOIIME BO3ZMOXKHOCTh OECHPENsATCTBEHHOIO JOCTyHa OOYdYarolIMXCs B
yueOHbIe TOMEIEHUS, 00bEKTY MUTAHUSA, TyaJeTHbIE U Jpyrue MOMEIIEHUs] YHUBEPCUTETA,
a Takke NpeObIBaHMS B YKa3aHHBIX MOMEIICHUSX (HaJIM4YMe pPACHIMPEHHBIX JBEPHBIX
MIPOEMOB, MIOPYYHEN U APYTUX MPUCTOCOOTICHUI).
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[Tpunoxenue 1

JIuct n3MeHeHui (10NOIHEHM)
B paboyeii mporpaMMe AUCIUILTUHBI (MOJTYJIs)
b1.B./1B.05.02 «OcHOBBI ynpaB/jeHHs PaAn03/1eKTPOHHBIMH CpeICTBaMH OBITOBOIO
Ha3Ha4YeHHUs» N0 HanpasiieHHIo noaArotoBku 11.03.03 KoncTpyupoBaHue ¥ TEXHOJIOTHA
3J1eKTPOHHBIX CPeCTB, Tpoduis «KoHCTpyMpoBaHUe U TEXHOJIOTHS
PaauodJIeKTPOHHBIX cpeacTB» Ha 20 — 20 y4eOHBIN TO

Ne i/ JuiemeHT (myHKT) PII/{ Ilepeyenb BHOCUMBIX | [Ipumeyanue

N3MEHEeHNH

Obcyoicoena u pekomeHo0o8ana Ha 3aceoanuu Kagheopwvl
DIIEKTPOHHUKH U TUPPOBBIX WHHOPMAIMOHHBIX
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