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CTpyKTypa H cojiep>KaHue JHCLUIL/IMHbBI

1. Iesn 1 3a/jauM JUCLUIIMHBI, €e MeCTO B YueOHOM mporuecce

Lenbto  u3yyeHUs]  JUCLUMIUVIMHBI  «MUKpDOMNPOLIECCOPHbIE  CUCTEMbI»  SIB/SIETCS
npuobpeTeHre CTy/IeHTaMU 3HaHUN 00 apXWTeKType W MPUHIMIAX paboThl MHUKPOIPOLIECCOPOB,
TaKMX SJIEMEHTOB MHKPOIIPOLIECCOPHBIX CUCTeM, KaK OmepaTUBHble W  IIOCTOSIHHbIE
3aloOMUHaoIIMe yCTPOWMCTBA, WHTepdelickl BBOJA-BbIBOAA W [p., IIPOrpaMMHpPOBaHUU
MHUKPOMPOLIECCOPOB U MUKPOKOHTPOJIJIEPOB.

3agauu: B pe3yjbTaTe  M3y4yeHUsT ~ Kypca ~ CTYJeHT JO/DKeH  Tpuobpectu
CUCTeMaTU3UPOBAHHBbIE 3HAHUS B C/IEAYIOIIMX 00/1aCTSIX: apXMTEKTypa MHKPOMPOLIECCOPHBIX
CUCTeM ¥ MHKDPOKOHTPOJI/IEPOB; OCHOBHBbIE MUKDOMNPOLIECCOPHbIE CeMeKWCTBa OTeUeCTBEHHOIO U
3apy0e)XHOrO  TPOW3BOZCTBA;  BOIPOCHI  arrapaTHOW W TPOTPaMMHOM  OpraHHW3aruu
MHUKDOIPOLIECCOPHBIX ~ CUCTEM; HWHCTPYMEHTa/lbHble CpeACTBa OT/IaJK{, [JUAarHOCTUKU U
MPOEKTUPOBAHKS MUKPOIIPOLIECCOPHBIX CUCTEM YU MUKPOKOHTPOJI/IEPOB.

2. MecTo aucuunaivHbl B cTpykTypeOOII

Kypc  «MuUkpomnpoljeccopHble  CUCTeMbl»  BXOAWT B  BapUaTUBHYK  4acCThb
Npo(eCCHOHA/IBHOTO LIMK/Aa AWCLUIUIMH MOATOTOBKM CTYJEHTOB I10 HamlpaB/eHUIO MOATOTOBKU
09.03.01 MHopmaTrKa U BEIUMCINUTE/IbHAS TEXHUKA.

[ducuunuivHa peanusyetcs Kageapoi MHXeHepHBIX JUCLIAIIIVH.

OcHoBbIBaeTcsi Ha 0a3ze AMCLMIUIMH: CXEMOTEXHHKA; 3JIEKTPOTEXHHKA W 3/IEKTPOHUKA;
CTPYKTYPBI U a/ITOPUTMbI KOMITbIOTEPHOM 00pabOTKM JaHHBIX.

fABnserca  OCHOBOM A/l HW3y4YeHUs — CIeYHOIIMX  JUCLMIUVIMH:  BBINIOJIHEHUS
KBaJTM(UKALIMOHHOM paboThI.

3. TpeGoBaHusA K pe3y/ibTaTaM 0CBOEHHS COlEP)KAHUS JUCIUTLIMHBI

OIIK-7 OIIK-7.2

3HaTb:  CmOCOObI  pa3paboTKM  CHUCTEMHOTO
nporpaMMHOro  obecrieueHuss C  y4eTOM

arrapaTHO-TTPOrPaMMHBIX ocobeHHOCTeH
BBIUMC/TUTE/TEHON MaILIUHBI; 0CO0OEHHOCTH
COBPEMEHHBIX CHCTEM TIPOTPAMMHUDOBAHUS WU
TIPUHLIUTIBI pa3paboTku CHCTEMHOT'O
TIPOTPaMMHOTO ObecrieueHuss; OOIIYI0 CTPYKTYpPY
TIPOMBIILIIEHHBIX KOHTDOJIJIEPOB; A3bIKU
TIPOrPaMMUPOBaHUS TIPOMBIIIIJIEHHBIX

Criocoben Crioco6en pumonss | KCHTPO/IIEPOB.

y4acTBOBaTh B YMeTh: HCTIO/Ib30BaTh amrmapaTHble u

HaJslaZIKy anrapaTHOro

HacCTpoike 1
obecrieueHus

NporpaMMHble  Cpe[CTBa  KOMIbIOTEpPA  IpHU

Hasasike ellIeHNU TIPaKTMUYeCKUX 3a7adu; pa3pabaTbiBaThb

o MH($OPMaLMOHHBIX U P p aaat, pasp .

MpOrpaMMHO- MHOTOTIOTOUHbIE TPOrpaMMbl C CUHXPOHH3alMei
aBTOMaTU3UPOBAHHBIX

anrapaTHbIX cHeTeM JAHHBIX; pa3pabaTbiBaTh JVUHaMUYeCKu

KOMIL/IEKCOB; nojK/toyaemMble  OMOMMOTEKH; TlepexBaThIBaTh

BbI30BbI K OTTepalMOHHOM CHCTEME;
dopmanu3oBaTh 3aziauy, TOCTPOUTH AaJrOPHUTM,
HamucaTh TPOrpaMMy  CUCTEMHOTO  YPOBHS
(apatiBep WU YTUIIUATY).
Bnazets: HaBbIKAMU MIPOrPaMMUPOBaHHUSI
TPOMBIIIIEHHBIX ~ KOHTPOJUIEPOB;  METOJMKAMH
pa3paboTKX TporpaMM /i TIPOMBIIIIJIEHHBIX
KOHTDOJIIEPOB; HaBbIKaMH pa3paboTKu
JMHAMUYeCKHU TI0JK/TF0UaeMbIX OMOIMOTEK.
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4. CTpyKTypa U cojepXaHue JUCLUIIIMHbI

4.1. O0beM yueOHOI AVCIUIIMHBI M BUBI y4e0HOH PadoThI

O0BeM yacoB

. OuHo-
Buj yue0HO# padoThI OuHasn 3aouHas
3a04Has
¢opma ¢opma
¢opma
216 216
Oo0mas yueOHasi Harpy3ka (Bcero)
(6 3au. ex) (6 3au. en)

Oo0si3aTennbHasA ayAUTOPHas yueOHasi Harpys3Ka 100 20
(Bcero)
B TOM UHCJIE:
Jlekuyu 52 10
CeMyHapCKye 3aHATHUS - -
[IpakTHyeckue 3aHATUA - -
JIabopaTopHbIe paboThI 48 10
KypcoBast paboTa (KypCcOBOM TIPOEKT) - -
Hpyrue hbopMbl U MeTO/IbI OPraHu3aLyn
obpa3oBaTe/ibHOTO TIpoLiecca (pacuemHo-
epagpuueckue pabombl,2pynnosble OUCKyccuu,
posesble u2pbl, MpeHuH2, KOMNbIOMepHbie
cumyasyuu, UHmMepakmueHble AeKyuu, CeMuHaphbl,
aHanu3 0en08blx cumyayuli u m.n.)
CamocrosTenbHasi paboTa cTy/ieHTa (Bcero) 116 196
WToroBas arrectauus

9K3aMeH\3aueT 9K3ameH\3aueT

4.2. CopeprxaHue pa3fe/ioB JUCHUIIIMHBI

ICemecTp

Tema 1. MUKPOIIPOLIECCOPHBIE CUCTEMBbI
Turbl MUKpOIPOLIECCOPHBIX cucTeM. Knaccudukaiusi MUKpPOKOHTpoJiiepoB.ITokosieHus
3/IEKTPOHHBIX BBIUYMC/IUTEIbHBIX MalllMH. VICTOpys pa3sBUTUSI MUKPOIIPOLIECCOPOB.
Tema 2. THIIOBASI CXEMA MUKPOIIPOILJECCOPHBIX CUCTEM
CTpyKTypHasi cxeMa TUIIUYHOW MUKPOIPOLIECCOPHOM cucTembl. Buzabl mamsitu. TTopTel
BBO/la-BbiBOZIa. [Ipouieccop u 1udpoBbie 1mmHBL [lluHa pganHbiX. [lluHa azapeca. IlluHa
ynpasienusi. [IpyHLMN 1eliCTBUSI MUKPOIPOLIECCOPHOW CUCTEMBI.




Tema 3. MUKPOIIPOLIECCOPHASI CUCTEMA APM APXUTEKTYPHhI HA IIPU-
MEPE AIIITAPATHO-IIPOTPAMMHOI'O KOMIIIEKCA HA FBA3E OPEN32F3-D C
STM32F3DISCOVERY MUKPOKOHTPOJIJIEPOM

AnrmapaTHo-TiporpaMMHbIi KoMruieke Ha 6ase Open32F3-D ¢ STM32F3DISCOVERY
MHUKDOKOHTPO//IEpOM.  B03MOXXHOCTU UWHTepdeiica U CxeMOTeXHUUeCKHe pellleHus B Iijiare
pa3paboTurka armapaTHO-TiporpaMmHoro komruiekca Open32F3-D ¢ STM32F3DISCOVERY
MHUKDOKOHTpOssiepoM. OripefiesieHe HeoOXOAWMBIX CBefleHuit B datasheet u anropuTtm
pacrioioykeHusi UHopMarUu.

Tema 4. UHTETPUPOBAHHAA CPEJIA PA3PABOTKH I
MUKPOITPOILJECCOPHBIX CUCTEM

CpeactBpa3paboTkuginsiSTM32
SoftwareDevelopmentTools.BusyanbHeiiinporpammaropST VisualProgrammer.PaboTtackonduryp
atopoMSTM32CubeEmbeddedSoftware.BeeieHreBpaboTy CUHTeTr pPOBaHHONCPeJoMpa3paboTKH
KeiluVisionul AREmbeddedWorkbenchuarnprmepepaboTbiCMUKPOKOMITEIOTEPOM.

W cnonb3oBaHuecsosanmapaTHoabcTpakuyunprco3aaHuul 10 a1sMuKpoKoHTposuiepoBHaARMsiz
peBcpeieKEILUVISIONuIAREmbeddedWorkbench;

Tema 5. IAMATH B MUKPOKOMIIBIOTEPHBIX CUCTEMAX

O6mue cBegenust.IlamsaTe mporpamm.OnepaTiBHAs MAaMATh MUKPOKOHTPOJ/IepoB.O6/1acTh
namsiTh, COBMelljeHHass C HabopoM perucTpoB obiiero HasHaueHusi (POH).O6sactb mamsiTy,
COBMeIIleHHasi C perucTpamMu BBoja-BbiBogia (PBB).O6sacte BHyTpeHHero 03Y.006sactb
BHelHero O3Y .

IT CemecTtp

Tema 6. IOJJCUCTEMA BBO/JA-BBIBO/JA

[ToHsiTve MOpTOB U JiMHUN BBOja-BbiBoAaGeneral-purposel/Os (GPIO). ®yHKI[MOHa/IbHbIE
BO3MOXXHOCTH paboTsl ¢ GPIO.

Tema 7. CACTEMA ITPEPRIBAHUH

OcHoBHble TMOHATHA. TuUnbl NpepbIBaHUM. OOrmmiasi opraHu3anusi TpepbIBaHUM.
Opranu3zanysi CUCTeMbl MpepbIBaHUM C KUCIIOb30BAaHUEM BEKTOPOB MpepbiBaHWW. OpraHuzanus
TMPSIMOTO JJOCTYyTIa K MaMsITU

Tema 8. TAUMEPBI-CUETUYUKH

O6mme cBeseHusi. PexxuMbl paboThl TaliMepoB Pexkum NormalPexxum «3axBaT» (Capture)
Pexxum «Cbpoc npu coemnasienun» (CTC) Pexum «boictpogeiictBytofuii [IINMM» (FastPWM)
Pexum «IIIM c TouHoil (a3oii» (PhaseCorrectPWM) AcuHxpoHHBIM pexxuM [Ipepzenurenu
TalitMepOB/CYETUHKOB.

Tema 9.BCTPOEHHHBIE INEPUOEPUHHBIE YCTPOMCTBA B
MHUKPOKOMIIBIOTEPHBIX CUCTEMAX

AHanoroBelii Kommaparop. AwnHanoro-uu¢poBoii mpeobpa3oBaTenb.[locienoBaTenbHbIN

KaHal (UART/USART). [TocnemoBaTebHBIN nepudepuiiHbIi rHTepdetic
(SPI).ITocnemoBatenbHbIN ABYXIPOBOAHBIN uHTepdeiic (TWI).

Tema 10. AHAJIOT O-ITADPOBOM n UPPO-AHAJIOT OBBIE
INPEOFPA3OBATE/IN

Wcronb3oBaHue — aHasnoro-nudpoBoro rnpeobpasoBaresnsi.Vicronb3oBaHue  HeCKOJIbKUX
KaHasioB efuHOro moay/s ALl Mcronb3oBaHue Tavimepa i CHHXpOHM3aLuu 3amyckos ALITT.
WUcronb3oBaHue 11ppo-aHanoroBoro npeodpasoBaresisi [/ IeHepaljdy TPeyrojbHOr0 CUrHasa,
CUTHaJja LIyMa WIM MOCTOSIHHOTO aHa/loroBoro 3HaueHus. Vicrnosnb3oBaHue Ly(po-aHaIoroBOro
nipeobpa3soBareyisi [/ TeHepaliy CUrHasa Mpor3BOJIbHOM (HOpMBbI



4.3. Jlekipyu
No O6mnem yacos
n/_n Ha3Banue Tembl Ounas 3aouHas
dhopma dhopma
1 | Tema 1. MuKponpoLeccopHble CUCTEMBI 5
2 | Tema 2. Tunoas cxemMa MUKPOKOMITbIOTEPHBIX CUCTEM 5
Tema 3. MukpokomnbroTepHasi cucteMa APM apxuTeKkTyphbl Ha IpU-Mepe
3 | anmapaTHO-TporpaMMHOro Komrijiekca Ha 6a3e Open32F3-D c 6
STM32F3DISCOVERY MHUKPOKOHTPOJIJIEDOM
4 Tema 4. InTerpripoBaHHast cpefia pa3paboTKH /711 MUKPOKOMITLIOTEP-HBIX 6
cucTeM
5 | Tema 5. [IamsATH B MUKPOKOMIIBIOTEPHBIX CUCTEMax 6
Wroro 28 6
6 | Tema 6. ITogcrucremMa BBOJja-BbIBOZA 4
7 | Tema 8. CucreMa npepbiBaHU 5
8 | Tema 7. TaliMepbl-CUeTUMKH 5
9 Tema 9. BctpoeHHsle nieprepuiiHbie yCTPOCTBa B MUKPOKOMITBIOTEPHBIX 5
cHucTeM
10 | Tema 10. AHanoro-11dpoBoii U 1 PO-aHAIOrOBLIE TPe0Opa3oBaTe/In 5
Wroro: 24 4
Wroro: 52 10
4.4. IIpakTnueckue (ceMUHAPCKHe) 3aHATUSA
[IpakTrueckue 3aHATHS He IPeAYCMOTPEHBI.
4.5. JITabopaTopHbIe padoThI
O6beM uacoB
Ne
. Hassanue TemMbl OuHas 3aouHas
dopma | hopma
JlabopaTopHasi paborta Ne 1 CunThIBaHME U 3arpy3Ka Koja
niporpammsl B0 FLASH-namsate MUKpo-kKoHTposiepa STM32F3 ¢ 2 1
riomoibio ST Visual Programmer. ;
JlaboparopHast pabota 2. CunTbiBaHHe U 3arpy3Ka Koja
nporpamMmbl BO FLASH-namsaTe MukpokoHTposiiepa STM32F3 ¢ 2 1
nomonpio ST Visual Programmer. ;
JlaboparopHas pabota 3. PerucTpsl yripaBieHus TopTaMH BBO/ia- 4 1
BbIBO/Ia B MUKPOKOHTpOJIIepe STM32F3 ;
JlabopaTopHasi pabota 4. Peamm3anus ripoekTa "beryiero oras’, a 4 1
TaK)Ke TepeK/II0YeHrs CBeTOAMO0B 10 KHOIIKe
JlaboparopHast paboTa 5. Peanu3aiiys mpoekTa coxpaHeHue
SHeproHesaBuCHUMbIX JaHHbIX BO FLASH-namsars 4 1
MUKDOKOHTpOJIIEpa
JlabopatopHasi pabota 6. Peanu3aiiyisi mpoekTa UCTIOb30BaHUsS
TpepbIBaHUsI 10 TeperoIHeHUI0 TaiiMepa-cuetunka TIM6 st 4 1
peanu3aLyu 3a/lep>KKU Jj1s1 MUKpOKOHTposutepa STM32F3
JlaboparopHasi pabota 7. Peanu3aryst mpoekTa 3a/jaH1ie TaKTOBOM
YacTOTHI 17pa ¥ neprdepuitHbIX MOZAYJ/IeN [i/1s1 MUKPOKOHTPOJLIEpa 4
STM32F3
Uroro: 24 6




JlabopaTopHasi pabora 8. Peanu3aiiust mpoeKTa UCIOb30BaHKe

Pas3/IMYHbBIX MPepbIBaHNUN U UX IPUOPUTETOB /IS 2 1
MUKPOKOHTposiepa STM32F3
JlabopaTtopHasi pabota 9. Peanu3ariyisi mpoekTa IUPOTHO-
MMITY/TbCHOM MOJTy/ISILIUM Ha KaHanax TaiiMepa TIM1 ¢ pa3nuuHoi 2 1
4aCTOTOU 11 MUKPOKOHTpoJinepa STM32F3
JlabopartopHast pabota 10. Peanu3aiusi mpoeKTa MCITO/Ib30BaHHE
HEe3aBUCHMOI'0 M CUCTEMHOT'0 CTOPOXKeBOr0 TariMepa 2 1
MHUKDPOKOHTpoJsiiepa STM32F3.
JlaboparopHast pabota 11. Vcrnosib30BaHye NpepbIBaHMUS T10 9 1
TeperoTHeHNI0 TaliMepa-CueTurKa
JlabopatopHasi pabota 12. Vcriosib30BaHUe BHEIIHUX MTPepbIBaHUM 4
JIabopaTopHast pabota 13. Ilpuem u niepeziaua JaHHBIX C 4
HCII0Nb30BaHKWeM repudepun
JlabopaTopHasi pabora 14. Peanu3aiusi mpoeKTa UCI0/Ib30BaHe
aHasioro-1¢poBoro npeobpa3oBaTesisi U BHYTPEHHETr0 AaTUrKa 4
TeMIlepaTypbl MUKPOKOHTpoJuiepa STM32F3
JlabopaTopHast pabota Ne 15 Peanu3ariyisi mpoekTa UCIIO/Ib30BaHHe
HEeCKOJIbKMX KaHasloB euHOro Mozyast ALITT MUKPOKOMITbIOTEPHBIX 4
cucTeM
Utoro: 24 4
Wroro: 48 10

4.6. CamocTosTe/IbHasA paboTa CTYAEHTOB

O0Bem yacoB

llj/gn Ha3Banue TeMel Bup CPC Ounasi | 3aouHas
dopma | dopma
NOZIrOTOBKA K
nabopaTopHbIM
1 | Tema 1. MUKpoOIpOLieCCOpHBIE CUCTEMBI paboTtam u 18 26
oopmsieHre
OTUeTOB,
NOZrOTOBKA K
Tema 2. Tunosas cxema 71abopaTopHLIM
2 pabotam u 18 26
MHKPOKOMITbIOTEPHBIX CUCTEM
oopmeHve
OTUeTOB,
Tema 3. MUKpPOKOMITbIOTEPHASI CUCTEMA MOArOTOBKA K
APM apxuTeKTypbl Ha IIpU-Mepe arirapaTHo- n1abopaTopHBIM
3 | mporpaMMHOT0 KOMIl/IeKca Ha 6a3e pabotam u 18 26
Open32F3-D ¢ STM32F3DISCOVERY oopmenre
MUKPOKOHTPOJI/IEPOM OTUeTOB,
NOZIrOTOBKA K
4 Tema 4. iHTerpupoBaHHast cpejia pa3padoTKu nagggg;(a)ﬁH;lM 18 26
JJ1s1 MUKDPOKOMIIBIOTEP-HBIX CUCTEM
oopmsieHre
OTUeTOB,
Tema 5. [IamMATb B MUKPOKOMITBIOTEPHBIX MOATOTOBKA &
5 n1abopaTopHBIM 18 28

CrUcCTeMax

pabotam 1




odopmsieHre
OTUeTOB,

Hroro: 90 132

MOArOTOBKA K
nabopaTopHbIM
6 | Tema 6. ITogcucrema BBOJa-BbIBOJA pabortam u 4 12
oopmsieHre

OTUETOB,

MO/IrOTOBKA K
n1abopaTopHBIM
7 | Tema 8. Cucrema npepbiBaHUM pabotam u 4 12
oopmeHve

OTYETOB,

MO/ITOTOBKA K
nabopaTopHbIM
8 | Tema 7. TalimepbI-CueTUMKHU paboTam u 4 12
odopmsieHre

OTUeTOB,

TIOZITOTOBKA K
nabopaTopHBIM
pabotam u 6 14
odopmsieHre
OTYETOB,

Tema 9. BcTpoeHHsble nepugepuiiHble
yCTPONCTBA B MUKPOKOMITbIOTEPHBIX CUCTEM

TIOJITOTOBKA K
71ab0paToOpHLIM
paboTtam u 6 14
odopmiieHre
OTYETOB,

Tema 10. AHanoro-1udpoBoit ¥ LUPpo-

10
aHaJIoroBbIe ITpeoOpa3oBaTen

Htoro: 24 64

Hroro: 114 196

4.7. KypcoBbie pad0ThI/TIPOEKTHI.
KypcoBsie paboTbl pabounM 1yIaHOM He TTPeAyCMOTPEHBI

5. O0pa3oBaTe/IbHBIETEXHO/I0THH

[lpeniojaBanue  AUCLMIUVIMHBI  BeJeTCs C  TIPUMEHeHHWeM  CJIeAYIOL[UX  BHUOB
00pa3oBaTe/IbHbIX TEXHOJIOTHH:

® Tpa/IML[MOHHBIE 00BICHUTETHHO-WITIOCTPATUBHBIE TEXHOJIOTHH, KOTOPble 00eCIieurBaroT
JIOCTYITHOCTb Y4eOHOTr0 MaTepuasa [ijist O0J/IBIIIMHCTBA CTYJEHTOB, CHICTEMHOCTh, 0TPAO0TaHHOCTh
OpPraHMU3alMOHHBIX ()OPM M MPHBLIYHBIX METO/I0B, OTHOCHUTEbHO MaJsible 3aTpaThl BpeMeHH;

® TEXHOJIOTUM TIPOOJIEMHOTO O0yuYeHHsi, HallpaB/eHHble Ha pa3BUTHE TI03HABATEIbHOU
aKTHMBHOCTH, TBOPUECKOM CaMOCTOSITe/IbHOCTH CTYJEHTOB U MpeAro/ararlijye rnocjiefoBareabHoe
Y lle/ieHarnpaB/ieHHOe BbIJBIKEHUe Tepefl CTYJeHTOM T[I03HaBaTeNbHBIX 3ajjay, pa3pelleHue
KOTOPBIX M03BOJISIET CTYJeHTaM aKTHBHO yCBauBaTh 3HAHUS (MCMO/b3YHOTCS IOMCKOBbIE METO/bI;
MOCTaHOBKA M03HaBaTe/IbHbIX 3a/1ayu);

® TeXHOJIOTUM Pa3BUBAIOILETO 00yUeHus, TO3BOJISIOIINEe OPUEHTHPOBaTh YueOHbIH MpoLjecc
Ha TMOoTeHI[Ma/lbHble BO3MOYKHOCTHU CTY/IeHTOB, WX peayi3aliiio U Pa3BUTHE;




® TeXHOJIOTUM KOHLIEHTPUPOBAaHHOTO O0OyueHusi, CyTb KOTOPBIX COCTOMT B CO3[aHUU
MaKCUMaJbHO OJIM3KOH K €eCTeCTBEHHBIM TICUXOJIOTUYECKUM OCOOEHHOCTSIM Ye/IOBeuecKoro
BOCTIPUSITUSL CTPYKTYphl yueOHOro Tipoliecca M KOTOpble [alOT BO3MOXKHOCTb TyOOKOTO U
CUCTEMHOTO W3Yy4YeHUs COZep>KaHUSl Y4eOHBIX AUCIUIUIMH 3a cueT OObefuHeHUs 3aHSATHUA B
TeMaTHuecKue 0JI0KU;

® TEXHOJIOTUA MOZY/BHOTO O0yuYeHus:, Aarolfde BO3MOYKHOCTh 00OecrieueHusi THOKOCTH
nporiecca oOydyeHusi, afanTaliid ero K WHAUBU/YaJbHbIM TOTPeOHOCTSIM W 0COOEHHOCTSIM
oOyuaromuxcst (MMPUMEHSIFOTCS, KaK TPAaBUJIO, TPU CAMOCTOSITETbHOM OOYYeHWHM CTYAEHTOB TIO
VH/IMBU/yalbHOMY yueOHOMY I1/1aHy);

® TexHoMoru v depeHIIUPOBaHHOTO 00yJeHusi, obecreunBaroIie BO3MOXXHOCTb
CO3/laHUsI OTNITUMAJIbHBIX YC/OBUM [/isi pa3BUTHUSI UHTEPECOB U CIIOCOOHOCTel CTy/IeHTOB, B TOM
YKC/ie ¥ CTY/IEHTOB C 0COOBIMHU 00pa30BaTe/bHBIMU TIOTPEOHOCTSIMU, UTO TIO3BOJISIET peayim30BaTh
B KyJIbTypHO-00pa30oBaTe/JlbHOM TIPOCTPAHCTBE YHUBEPCUTETAa U0 CO3JjaHusl  paBHbIX
BO3MOJKHOCTeH JIj1s TIO/TyYeHHs1 00pa30BaHMUS

® TeXHOJIOTUM  aKTUBHOTO  (KOHTEKCTHOro) o0OydeHus, C TIOMOILIbIO  KOTOPBIX
OCYIIIeCTBJISIETCSI  MO/Ie/IMPOBaHKe TIPeJIMETHOTO, TPOOJEMHOTO U COIMAIbHOTO COJIePKaHUS
Oyayiiet rnpodeccoHaNbHON  /1eATeTbHOCTH  CTYAEHTOB  (MCTONB3YHOTCS  aKTHUBHbIE U
MHTepaKTUBHbIE METO/[bI 00yUeHUs) U T.7.

® MakcuManbHasi 3((}eKTUBHOCTh Te[aroruueckoro Tpoliecca JOCTUraeTcs IMyTeM
KOHCTPYHMPOBaHUSI ONTUMAJIbHOTO KOMITIEKCA TearOTMUeCKUX TEeXHOJOTHMH U (WIH) uX
3/IeMEHTOB Ha JIMYHOCTHO-OPUEHTHUPOBAHHOM, [lesTe/TlbHOCTHOM, /JMaJorMueckoil OCHOBe U
WCTI0/Tb30BaHUsI HEOOXOJUMBIX COBPEMEHHBIX CPE/ICTB 00yUeHHsl.

6. YueGHO-MeTO/[UUECKOE U NPOrpaMMHO-UH(OpMaILHOHHOE obecnieueHue
AUCIUTUITUHBI:

a) OCHOBHas /MTepaTypa:

1. benoB A.B. MukpokoHTposiiepel AVRB paauontobutensckoii npaktike A.B.benos. -
M.: Hayka u TexHuka, 2007.- 339 c.

2. Inmak HO.A. IlporpammupoBanue Ha s3bike C gasi AVRu PICMHUKPOKOHTPOJI/IEPOB.
MK-IIpecc, Kues, 2011, 544c.

3. I'yces I'.B. DniekTpoHMKa U MUKpOIIpoLieccopHas TexHuka. M.: Beicur.iik., 2008, 798 c.

4. bonn Crroapt P. AHanoroBble HHTep¢eicbl MUKPOKOHTpo/ulepoB [logska XXI,
2007,362c.

5. A. Jlariun VnTepdeticel. Boibop u peanu3sarnus Texnocdepa 2005 r. 168c.

6. Koctpos b.B., Pyukun B.H. MukporpoLeccopHble CUCTeMbI U MUKPOKOHTPOJLIEPHI .-
M.: «Texbyk», 2007. - 320 c.

7. Kopnes, KuceneB CoBpeMeHHble MUKporipoLjeccopsl BBX -ITutep6ypr 2003r. 448c.

0) Jomo/THUTe/TbHASA TUTeparypa:

1. MukpornpolieccopHble cucTeMbl: yueb. rocobue asisi By3oB /E.K.Anekcanzpos 51
ap.; mop pen. .B. Ily3ankoBa. —M.: ITomurexnuka, 2002. —935 c.

2. Tokapes, B. JI. MukporporeccopHsie cucteMbl : y4eb. mocobue / B. JI. Tokapes;
Tynl'Y. -Tyna: 3g-Bo Tynl'y, 2008. —464 c.

3. bnaroBemeHckass M. M. HMHdopMalMoHHble TEXHOJOTMU  CUCTEM YIIpaB/IeHUs
TeXHOJIOTMUeCKUMU TIpoljeccamu: YueOHUK 715 By30B /M.M. bnaroBeitjeHckasi, JI.A. 3106uH. —
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M.: Bricinag mikoJia, 2005. —768 c.: un.

4. HoBukoB HO.B. OcHOBBI MMKpOIPOLIeCCOPHOU TexHUKU: Kypc jekuui fa1s By30B /
}0.B.Hogukos, I1.K.CkopoboraroB; MHTepHeT yH-T UHGOpM. TexHonoruid. M., 2003. —432 c.

5. Poeo A.A. Mukpomnporeccops! oT 8086 fo Ptntium III Xeon u AMD-K6-7. Peructpesi,
KoMaH/ibl, accembmep. —M.: JIMK. 2000. —-592 c.

6. JloktioxuH B.H. Mukpomnporieccopsl 1 O9BM: YuebHoe mocobue [sisi By3oB. —M.:
OHeproaromusgaT. —KH. 1. MukpornporeccopHble cucTeMmbl. [IpoeKTMpoBaHMe —amnmnapaTHbIX U
nporpaMMHsbIX cpezacTs. —2000. —100 c.

7. KopHees B.B., Kucenes A.B. CoBpemeHHble MUKporpoLeccopbl. —M.: «Hommx»,
2000. -320 c.

B) HHTePHeT-pecypcChlI:

MuHMcTepcTBO 06pa3oBaHus U HayKu Poccuiickoii @epepariuu — http://MuHobpHayku.pd/

@enepanbHas  caykba 1o Hag3opy B cdepe  oOpa3oBaHMA U HayKUu  —
http://obrnadzor.gov.ru/

MunurcTepcTBO  obpa3oBaHusi W Hayku Jlyranckodt Hapoguoit Pecrybnmuku ——
https://minobr.su

Hapopgnsrii coet Jlyranckoit HapogHoit Pecniy6smiku — https://nslnr.su

[Topran ®efepanbHbIX TOCYJApCTBEHHbIX 00pa3oBaTe/NbHBIX CTAHJAPTOB BBICIIETO
obpa3zoBanwus — http://fgosvo.ru

®enepasbHbIM roptan «Poccuiickoe obpa3zoBanue» — http://www.edu.ru/

WndopmanmonHas crucremMa «EfnHOe OKHO focTyma K oOpa3oBaTenbHBIM pecypcam» —
http://window.edu.ru/

depnepanbHbIA 1IeHTP MH(OPMaLIMOHHO-00pa3oBaTebHbIX pecypcoB — http://fcior.edu.ru/

O/eKTpOHHbIe OUO/THOTeUHbIe CUCTeMbI H PeCcypChl

OneKTpOHHO-O0MbMoTeuHast crcTemMa «KoHcynbTanT CTy/leHTa» -
http://www.studentlibrary.ru/cgi-bin/mb4x

OnekTpoHHO-O0ub/MMoTeuHas cucreMa «StudMed.ru» —https://www.studmed.ru

HNudpopmariuoHHbIN pecypc 6ub/1HM0TeKH 00pa3oBaTe/IbHOM OpraHu3anuu

Hayunas 6ubsmoreka nmenn A. H. Konsiea — http://biblio.dahluniver.ru/

1. Matentsl Poccun URL: http://ru-patent.info
2. PocmiaterT Poccun URL:http://www1.fips.ru/wps/wcm/connect/content_ru/ru/

3. NntepHet-pecypcbl.  OCHOBBI ~ OpPraHU3allMOHHOTO  OW3HEC  -MOJe/TUPOBAHUS
[DnekTpoHHbI pecypc] —Pexxum goctymna: http://www.iso-9001.ru/index.php3? mode=&id=331,
cBobozueii —f13. pyc.2.KontyHoBa E. TpeGoBanusi K MH(MOPMAIL[MOHHOM CHUCTEMEe U MOJeH
JKU3HEHHOT O LIMKJIa

4. [OnekTpoHHbIN pecypc] —Pexxum pmoctyna: http:/silicontaiga.ru/home.asp?artld=2142,
cBoOOHBIN—S13. Py.


http://xn--80abucjiibhv9a.xn--p1ai/
http://fcior.edu.ru/
http://window.edu.ru/
http://www.edu.ru/
http://obrnadzor.gov.ru/
https://minobr.su/
https://www.studmed.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
http://fgosvo.ru/
https://nslnr.su/
http://www1.fips.ru/wps/wcm/connect/content_ru/ru/
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7. MaTepHua/IbHO-TeXHHYECKOe o0ecreyeHne JUCIUTUTHHBI

OcBoenue JAUCHUIT/IMHBI «MI/IKPOHPOL{ECCOPHBIE CHUCTEMBD» MpeAriojidraeT UCroJjib30BaHue

dKaJleMHUYeCKHUX

ayIUTOPUH,

TMMPOTHUBOIIO>KAPHBIM IIPpABU/IAM YU HOpMdM.

IIpouee:

COOTBETCTBYIOIIHUX

JeMCTBYIOIIMM  CAHWUTapHbIM U

- pabouee MecTO TperiofiaBaTeJisi, OCHallleHHOe KOMITbIOTePOM C ZIOCTYTIOM B MIHTepHeT;
- [I71s1 TIPOBe/IeHNs] JIEKIIMOHHBIX 3aHATHH TpebyeTcsi ayUTOpHs Ha Kypc, 000pyioBaHHast
MYJIbTUMEIUAHBIM TTPOEKTOPOM C 3KPaHOM;

- [

NIpOBeJleHUs

MOJK/II0UeHHBIN K IHTepHeT.

[TporpaMmHOe obecrieyeHHe:

nabopaTtopHbIX  paboT

TpeOyeTcss KOMIBIOTEpPHBIN  KJacc,

DyHKIMOHA/IbHOE

Had3HauYeHue

BecniiatHOe
nporpaMMHoe
o0ecreuenue

CcpUIKH

OduicHbIl TTakeT

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

8/111;{;?\?; o UBUNTU 19.04 Egg:ixlllllj.lixilitl?igsg;.org/wiki/Ubuntu
bpay3zep FirefoxMozilla http://www.mozilla.org/ru/firefox/fx
Bbpaysep Opera http://www.opera.com
[TouTOBBIl K/THEHT MozillaThunderbird http://www.mozilla.org/ru/thunderbird
daiin-mMeHemKep FarManager http://www.farmanager.com/download.php
ApxuBarop 7Zip http://www.7-zip.org/
I'padpuueckuii GIMP (GNU  Image http://ww.gimp.org/ -

. . http://gimp.ru/viewpage.php?page_id=8
PEAAKTOP Manipulation Program) | o) ikipedia.org/wiki/GIMP
Pepaktop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aypuornneiiep VLC http://www.videolan.org/vlc/



http://www.videolan.org/vlc/
http://www.pdfforge.org/pdfcreator
http://ru.wikipedia.org/wiki/GIMP
http://gimp.ru/viewpage.php?page_id=8
http://www.gimp.org/
http://www.7-zip.org/
http://www.farmanager.com/download.php
http://www.mozilla.org/ru/thunderbird
http://www.opera.com/
http://www.mozilla.org/ru/firefox/fx
https://ru.wikipedia.org/wiki/Ubuntu
https://ubuntu.com/
https://ru.wikipedia.org/wiki/LibreOffice
https://www.libreoffice.org/
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8. O1jeHOUHBIE CPEACTBA M0 YUeOHOM JUCIUIUTHHE

ITacnopT )oHAQ OLIEHOUHBIX CPE/ICTB MO0 YUeOHOM JUCIUIUIHHE
MUKpOMpol1ieCCOPHbIE CHUCTEMBbI

(HauMmeHoOBaHUe yueOHO TUCLIUTUTUHEI)

[TepeueHb KOMMeTeHLIMH (3/1eMEHTOB KOMITeTEHIMI), (HOPMHUPYEMBIX B pe3y/ibTaTe
0CBOeHUs yueOHOW AUCIUTUIMHBI (MOAYJIST) W/IA TIPAKTHKH

OIIK-7

Criocobex
y4acTBOBaTh B
HaCTpOWKe Y Hanajke
MIPOTrPaMMHO-
anmapaTHbIX
KOMIIJIEKCOB;

OIIK-7.2

Cnoco0eH BBINOJHATh
HaJIaZIKy amnrapaTHOTO
obecrnieueHus
MH(GOPMaLMOHHBIX U
AaBTOMaTU3UPOBAHHBIX
CHUCTEM

3HATb:

3HaTh: CrmocoObl  pa3pabOTKM  CHCTEMHOTO
MporpaMMHOro  obecrieueHuss C  y4eTOM
arnrapaTHO-IPOrpaMMHbIX ocobeHHOCTeH
BBIUMC/IUTENILHOW ~ MaIllMHB;  0COGEHHOCTH
COBPEMEHHBIX CUCTEM TPOrPAMMMPOBAHUS U
TIPUHLIUTIBI paspaboTku CHUCTEMHOTO
MIPOTrPaMMHOTO obecrieueHust; o01yt0
CTPYKTYPy TPOMBILUIEHHbIX  KOHTPOJIEPOB;
A3bIKA  TIPOTPAMMMPOBAHUSI  [TPOMBIIIIEHHBIX
KOHTPOJUIEPOB.

YMeTb:  WCMO/B30BaTh  ammapaTtHble U
MpOrpaMMHbIe  CPeJICTBA  KOMIIbIOTEpa  TIpU
pelleHUH TPAKTHUeCKUX 3aflau; pa3pabaThiBaTh
MHOT'OMOTOYHbIE TIPOrPaMMbl C CUHXPOHH3aLveil

JIaHHBIX; pa3pabaTtbIBaTh JUHAMHYEeCKH
MO/IK/TIoUaeMble  OMO/IMOTEKH; TIepexBaThIBATh
BbI30BbI K OTIepalOHHOM cucTeMe;
dhopManm3oBaTh 3aJady, IMOCTPOUTH AJTOPHUTM,
HamyMcaTh TPOrpaMMy  CHCTEMHOTO  yPOBHS
(mpatiBep W1 YTUIIUATY).
Bnazgets: HaBbIKAMH MIPOrpaMMUPOBaHUS
TPOMBIIIIJIEHHBIX KOHTPOJIJIEPOB; MeTOAUKAMMU

pa3pabOTKK TMpOrpaMM Jjisi  TIPOMbIIILJIEHHBIX
KOHTPOJIJIEPOB; HaBbIKaMU pa3paboTku
JTUHAMWYECKH TI0IK/TFOUaeMbIX OMOTHOTEK.




IToka3sare/siu U Kpure
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W1 OIl€eHUBAHUA KOMHETEHHHﬁ, OINMCaHHE IMKd/I OlleHUBAHUA

WNupukarop
bI
Kop JOCTUXKeHU KonTtpon
No | KOHTPOJI U HpyeMble
rI vpyemMo | kommneteHl | IlepeueHb IJIAHUPYEMBIX | TeMbI HavmeHoBaHue
n 51 15151 (o | pe3ynbTaToB yueOHOW | OLIEHOUHOTO CpefiCTBa
KOMITIeTe | peajn3yemMo JIUCLIUATLIIV
13100717 7 HbI
JVCLIATI/IUH
e)

1 | OIIK-7 | OIIK-7.2 3HaTb: CTIOCOOBI pa3pabOTKH Tema 1. YcrHBIN OT1pOC,
CHUCTEMHOT0 NPOrpaMMHOr0 Tema 2. KOHTpO/IbHasi  paboTa
obecrieyeHusi C y4eTOM Tema 3. (o BapuaHTaMm),
armapaTHO-TIPOrPaMMHBIX Tema 4. TeCThI
ocobeHHOCTel BbIUMC/IUTEBHON | Tema 5.

MallMHBI, 0COOeHHOCTU Tema 6.
COBpEeMeHHbIX CUCTeM Tema 7
[IporpamMMHUpOBaHus U NpuUHIMIG! | Tema 8.
pa3paboTKK CUCTEMHOTO Tema 9.
MPOrpaMMHOr0 obecreueHus; Tema 10.

OCLLO CTPYKTYpY
TIPOMBIILIJIEHHBIX KOHTPOJLJIEPOB;

S13bIKW TIPOTPAMMMPOBAHUS
TIPOMBIILI/IEHHBIX KOHTPOJIJIEPOB.
YMeTsb: UCII0/Ib30BaTh
arnrapartHble ¥ IPOrpaMMHBbIe
CpeJicTBa KOMIbIOTepa IpH
pelLleHrH MPAKTUYeCKHX 3a/ay;
pa3pabaTbeiBaTb MHOTOTIOTOYHBIE
TporpamMMbl C CUHXpOHU3aLMeit
JAHHBIX; pa3pabaThIBaTh
JUHAMUYeCKH MOJK/TF0UaeMble
OUO/IMOTEKY; TTEPEXBATHLIBATH
BBI30BbI K OTlepaljiOHHOMN
cucreme; hopMarTu30BaTh
3a/1auy, TIOCTPOUTH alTOPUTM,
HarMcarh NporpamMmy
CUCTEMHOTO YPOBHS (ZpaiiBep
WM YTUWINTY).

BnazeTsb: HaBbIKaMU
TPOTPaMMHUPOBaHUS
TIPOMBIILIJIEHHBIX KOHTPOJLJIEPOB;
METOIMKaMH pa3paboTKu
MIpOrpamM /i/1sl IPOMBIILITIEHHBIX
KOHTPOJIJIEPOB; HAaBBIKAMU
pa3pabOTKK AMHAMHUECKH
MO/IK/TI0YaeMbIX OMOIMOTEK.
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ITepeueHn BOMpocoB (/151 MpoBeeHUs cobeceoBaHusA (YCTHBIM WM MMCbMEHHBIN 0Mpoc))

. OcobeHHOCTH IPOU3BO/CTBA TIPOAYKLMM MUKPO3/I€eKTPOHUKH.

. IlporpammupyemMbie G0/ibIlINe HHTETPa/IbHbIE CXEMBI.

. Crielanu3upoBaHHbIe U YHUBepCabHbIe 3/IEKTPOHHbIE CHUCTEMBI

. CTpyKTypa CBsi3eli MUKPOIIPOLIeCCOPHOU CUCTEMBI.

. ApXyTeKTypa MUKPOIIPOLIECCOPHBIX CUCTEM

. TUIBbI MUKPOIIPOLIECCOPHBIX CUCTEM.

. O6111ast opraHu3sanys CUCTeMHOr0 MHTep(elica MUKpPOIIPOLIeCCOPHON CUCTEMBI.

OO UT A WN -

. bydepusanus mvH. TexHuueckue cpe/icTBa U MpaKTUUeCKHe peLleHus.
10.JIoruka yrpas/ieHHst CACTEMHOW MaruCTpasbo.

11.Azpecanysi onepaH/ioB B MMKPOIIPOLIeCCOPHOM CUCTeMe.
12.CermeHTaryis namsTu.

13.Peructpsl nporieccopa.

14.Cucrema KoMaH/ TipoLieccopa.

15.MlHTepdeiic maMATH MUKPOIIPOLIECCOPHOUN CUCTEMBI.
16.OHeproxesaBucuMas NnaMsrh.

17.0pranu3anys onepaTUBHOU MaMsTH MUKPOIIPOLIECCOPHOU CUCTEMBI.
18.0011111e BOTIPOCHI OpraHU3alii CUCTEMbI BBO/[a-BBIBO/IA.
19.IIporpamMmmMmHas Mozie/ib IIOpTa BBO/ja-BbIBO/A.

20./301MpoBaHHbBIN BBO/I-BBIBOJ, I BBO/I-BBIBO/I, OTOOPayKeHHBIHM Ha MaMsITh.

. IlpocTeiirias MUKpOIIPOLIeCCOPHAasi CUCTeMa Ha 0a3e apxXUTeKTyphI "ob1jast myHa'".

21.CunxpoHu3alivss obMeHa Tip¥ He(hOpPCUPOBAHHOM IPOrPaMMHOYTIPAB/IsIeMOM BBO/e-

BbIBO/JIE.
22.0OpraHu3anys BBOJIa-BbIBO/A M0 MPepPbIBAHUSIM.

23.ITpobnemMbl neHTH(UKALMY TTPEePHIBAIOILETO YCTPOMCTBA. Bio)kKeHHbIe TpephIBaHus.

24 PacnipefienieHHasi CUCTeMa MpephIBaHUM.

25.1lenTpanu3oBaHHas crcTeMa NpepbIBaHUN.

26.BB0oA1-BBIBO/, C IPAMBIM JOCTYIIOM K ITaMSITH.

27.0pranusauus koHtposiepa ITJII1 B cucteme ¢ poIyCKOM TaKTOB.

28.Knaccudukauys U CTPyKTypa MUKPOKOHTDOJL/IEPOB.

29.I1poueccopHoe sp0 MUKPOKOHTPOJIepa.

30.ITamMATH MporpamMM 1 JJaHHBIX MUKPOKOHTPOJI/Iepa.

31.ITopTel BBOAA-BBIBOa MUKPOKOHTPOJI/IEPOB.

32.TaiiMepsl ¥ MPOIECCOPbI COOBITHM.

33.Mopy/e npepbiBaHAN MUKPOKOHTPOJUIEpPA.

34.BcrioMoraresibHble arrapaTHble CpeZiCTBa MUKPOKOHTPOJIIepa.

35.AnmaparHble  cpeficTBa  o0ecrieueHMsi HaZle)KHOM paboOThl  CUCTeM Ha
MUKDOKOHTPOJIJIEPOB.

36.JloroHUTe/IbHbIe MOAY/IU MUKPOKOHTPOJI/IEPOB

37.0cobeHHOCTH pa3paboOTKy 1U(POBLIX YCTPOMCTB HA MUKPOKOHTPOJIIepax.

38.ApxUTeKTypHbIe 0COOEHHOCTH COBPEMEHHBIX MUKPOIPOLIECCOPOB.

39.Knaccudukanus apxuTeKTyp MUKPONPOLIECCOPOB.

40.MeTo/p! yMeHbLIIeHYsI BpeMeHU [JOCTYIIa K [aMATH.

base
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KpuTepuu U 111Kasia OlleHHBaHHS TI0 OI[eHOUHOMY CpeZICTBY cobecezioBaHue (YCTHBINA WU
MMCbMeHHBINA OTTPOC)

[Tkana OLIeHUBaHUS Kpureputi olieHUBaHUs
(uaTEepBan 6asIoB)
5 cobecemoBaHre (yCTHBIM WM TMHWCbMEHHBIM OIPOC) TpOIIea Ha

BbICOKOM ypOBHe (CTyIeHT B TIOJIHOM 0ObeMe OCBETHII
paccMaTpuBaeMbIii BOIPOC, BjaZieeT TMPOPUIbHBIM TTOHSATUHHBIM
(KaTeropuasabHbIM) anrapaToMm U T.I1.)

4 cobecemoBaHre (YCTHBIM WM TMHWCbMEHHBLIM OIPOC) TpOIIea Ha
cpeiHeM YpOBHe (CTYyZIeHT B LieJIOM OCBETH/ pacCMaTpuBaeMbId
BOIPOC, BrajieeT MNPOGUILHBIM TOHSATUHUHBIM (KaTeropuajbHbIM)
annaparoM U T.I1.)

3 cobeceoBaHre (YCTHBIM WM TIMCbMEHHBIA OIPOC) HAa HU3KOM
ypoBHe (CTYJeHT AOIMYCTUI CYIleCTBeHHble HETOUHOCTH, W3J/I0XKUJ
MaTepual C oOIIMOKamMH, He B/aJeeT B [JOCTaTOYHOM CTereHu
NpoUILHBIM KaTeroprajibHbIM afrapaToM U T.I1.)

2 cobeceoBaHre (yCTHBIM WIM TIMCbMEHHBIA OIpPOC) TIpOIIes Ha
HeY/IOBJIETBODUTEIbHOM YPOBHE WM He TIpe/icTaB/eH (CTy/eHT He
rOTOB, He BBINIOJIHW/ 3a/laHHe U T.I1.)

3ajaHnA K KOHTPOJIBHBIM padoTam

1. Peanu3oBaTh Oeryiuii OroHeK, KOTOPBIH JOXOJUT 0 8-rO pa3psiia U HauMHaeT C 1-ro
(...0100 0000 -> 1000 0000 -> 0000 0001...).

2. Peanu3zoBaTh Oerymiuii oroHeK, KOTOPBIM JOXOJUT 0 8-T0 pa3psiia ¥ HAUMHAeT CUUTaTh
B 00OpartHyto ctopony (...0100 0000 -> 1000 0000 -> 0100 0000 -> 0010 0000...).

3. Peanu3oBath 3()deKT €/104KH, KOTOPBIM AOXOAUT [0 8-T0 pa3psifjla ¥ HauMHaeT CUUTaTh B
obparnyto cropony (...0111 1111 -> 1111 1111 -> 01111 1111 -> 0011 1111...).

4. Peanu3oBaTb 3¢(PeKT E10YKU, KOTOPbIM JOXOAUT /10 8-ro pa3psijia U HAUMHaeT CUUTATh C
Havasa (...0111 1111 -> 1111 1111 -> 0000 0000 -> 0000 0001...).

5. Peanu3zoBath 3¢dekT 3xBanaitzepa (...0000 0000 —> 0001 1000 —> 0011 1100 —> 0111
1110 —> 11111111 —> 0111 1110 —> 0011 1100 —> 0001 1000 —> 0000 0000).

6. Pean3oBath uHBepCHbIN 3¢ deKT sKkBanaiizepa (cM. 1. 5, 3ameHuB 0 Ha 1).

7. BeFYH_[Hﬁ OrOHEK Ha JIMHUAX T10pTa C AO/DKeH CMEHUTL HallpaBJjieHHe, €C/IKM Ha IIATH
JIMHHUSAX TI0OPTa B YCTaHOBJIEHEI JIOTUUECKHE e TUMHULIBI.

8. Enouka 2 (/MHeiKa CBeTOAMO/O0B, MOAK/IOUEHHAas K JMHUAM II0PTa, MOC/Ie[0BaTe/IbHO
3ar10JTHSIeTCsI OTHSIMU U TIOCTOSTHHO TOPUT, a 3Be3/ja — CTapIlui OUT — Mopraer).

9. «berymuii oroHék» B OHY CTOPOHY OEXHUT 10 BBIBOAAM TopTa B, B Apyrymo — 1o
BbIBOZaM 1opTa D.

10. Eciiv moctynuBiee Ha BbIBOABI MopTa D — uucio uéTHOe, TO [JO/DKHBI «MUraTh»
BbIBO/bI ITOpTa B, eciv Het — T0 1nopTa C.

11. Ha BeiBozie OCO (PB3) nmuTHpOBaTh U3MeHeHHUe SIPKOCTU CBeTOAuo/a (... — TIaBHOe
HapacTaHWe — IJIaBHbIMA CHaj — ...), «HOBOTOJHSSI TUPJsHAA», s OJHOro LjBeTa. [l 3TOrO
chopmrpoBath Ha HOxke [IMM-curnan FASTPWM, MoAynMpoBaHHOIO TPEYroJbHOU
pasBepTKOU.

12. Ha BoiBozie OCO (PB3) nmuTHpOBaTh U3MeHeHHUe SIPKOCTU CBeToAuo/a (... — TIaBHOe
HapacTaHWe — IJIaBHbIMA CHaj — ...), «HOBOTOJHSSI TUPJsHAA», A OJHOro LjBeTa. [l 3TOrO
chopmupoBath Ha HOXKe [IIMM-curnan PWMPhasecorrect, MoayTMpOBaHHOTO CUHYCOU/IaTbHOM
pasBepTKOU.
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13. Ha BeBogie OCO (PB3) umuTHpoBaTh U3MeHEHHe SPKOCTH CBETOAM0/a (... —T/IaBHOe
HapacTaHWe — MUTHYTb 3 pasa — IUIaBHOe HapacTaHue — ...), «HO-BOTOJHSSI TMP/sSHZAA», /IS
ofgHoro 1Bera. [nsi 9srtoro copmupoBat Ha Hoxke [IIMM-curnan FASTPWM,
MOZy/IMPOBAaHHOTO HapacTaoLei M1o00pa3Hol pa3BepTKOM.

14. Ha BeiBozie OCO (PB3) umutrpoBaTh U3MeHeHHe SIPKOCTH CBeTojuoza (... — JlaBHOe
raiieHrie — MUTHYTb 3 pa3a — IUIaBHOe railleHue —...), «HOBOTOJHSISl TMPJSHJa», AJii OJHOTO
yBeta. s storo copmupoBate Ha Hoxke IIIMM-curHan FASTPWM, Mozy/n1vMpoBaHHOTO
criafarolrieli mMI000pa3Ho pa3BepTKOM.

15. Peanu3oBaTh IMO/ICYUET UKMC/Aa WMITYJICOB (0OOPOTOB /IBUTATeIst/KOMITBFOTEPHOTO
BEHTHW/ISITOpPA), TMOCTYMAalwIIMX Ha HOXKY mpoleccopa ¢ mnomoubo Timer/Counter0 u
Timer/Counterl 3a 1 cekyHgy. OfuH TaiiMep BeJeT CUeT HMMITY/IbCOB, APYrOW OTCUMThIBaeT 1
CeKyHJy.

16. Peanu3oBaTh H3MepeHHe [IMUTENbLHOCTA HWMITyJbca (pe)XMM 3axBaTa Tauimepa),
MOZIAHHOTO Ha HOXKKY KOHTpoJiiepa ¢ nomoibto Timer/CounterQ u Timer/Counterl. OnuH TaliMep
BeJleT (PMKcaluI0 UHTepBasa, Jpyro BeleT h3MepeHue JIMTeTbHOCTH.

17. Ha BeiBoge OCO (PB3) uMuUTHpOBaTh W3MeHeHHe SIPKOCTHM CBeTOAuO/a OT 4YMC/ia
Ha)KaTUil Ha KHOMNKY (yrpaB/ieHue peXXHMMaMHu CBeTOAUOAHOro (oHaprka). OfHO Haxarue —
MUHUMaJbHasl SPKOCThb, BTOPOe Ha)kaTue /i CpeiHel IPKOCTH, TPeThe Ha)kaThe — MaKCUMaJ/lbHast
SIPKOCTb, I10CJ/Ie YeTBepTOro Hayka-TUs IMPOUCXOAUT 1oBTOp. [l 3Toro BeiBecTy IIIMM-curHan Ha
BbiBOI OCO M M3MeHSTh CKBa)XXHOCTb OT UHC/Ia HaXkaTui. MakcuManbHoe 3HaueHue IITMM
COOTBETCTBYeT MaKCUMaJ/IbHOM SIPKOCTH (1), MUHMMaIbHOEe — MUHUMaIbHOU sipKocTH (0), cpesiHee
COOTBETCTBYeT IMOJIOBUHHOM CKBa)KHOCTH/spKOCTH (Y = 0.5).

18. Ha BeiBose OCO (PB3) umutHpoBaTh M3MeHeHUe SIPKOCTH CBETOAMO/Aa OT BeJIMUMHBI
v3MepeHHbIX ¢ moMolbio ALITT-faHHbIX (YrIpaBieHKe SPKOCTbIO CBETOAUOAHOrO (hoHapyKa). s
storo 3amyctutb ALl B mo6om pexume. MakcumanbHoe 3HaueHue AIIIT cooTBeTcTByeT
MaKCcUMabHOU sIpKOCTH (1), MUHHMMa/IbHOe — MUHUMaJTbHOM sipkocTH (0), cpefiHee COOTBETCTBYeT
TOJIOBUHHOW CKBa)KHOCTU/SIPKOCTH (y = 0.5).

19. CopmupoBaTh nsmepenue faHHbix ALl B cTporo 3ajjaHHble TaliMepoM MPOMEeXXYTKU
BpeMeHHU Jj1s1 CTaHapTHOU yacToThl 3anvicu CD-auckos/ayauo daiinoB 44.1 kI'y (MuKpodoHHast
3anuch ronoca CD-gucka). [Jas 3Toro 3amycTuTh TaiiMep ¢ udactotod 44.1 k[, B KOTOpOM
MpoW3BOUTh cuuThbiBaHWe AaHHbIX ¢ ALIIT u 3anyck ALl ¢ mMakcumanbHOM CKOPOCTBIO Tak,
yToOBI K C/Ie/[yIolieMy BXOAY B IpepbiBaHue 1o Taiimepy ALITT 3akoHuMsio mpeobpa3oBaHue.

20. ChopmupoBaTh u3MepeHue gaHHbiX ALITT B cTporo 3afiaHHble TaliMe-poM MPOMeKyTKH
BpeMeHM [ii1 CTaHJAApTHOM uvacToThl 3amucu DVD-ayauo-muckos/ayauodaiino 96 kI
(MukpodoHHas 3amnuck ronoca DVD-aucka). [ist 9Toro 3amycTuThb Taiimep ¢ uactotou 44.1 kI'w,
B KOTODOM IpOMU3BOJAWUTH cuuTbiBaHWe faHHbIX C AIIIl m 3anyck AIIIl ¢ makcrManbHOU
CKOPOCTBIO TaK, uTOOBI K CJIeyIOIeMY BXOJy B TpepbiBaHWe 10 TaiiMepy ALl 3akoHUM/IO
npeoOpa3oBaHue.

Kputepuu U 111Kajia OIleHUBaHUs 110 OI[eHOUHOMY CPe/ICTBY «KOHTPOJIbHast paboTa»

[MTxkana OL|eHWBaHUs Kpurepuii olieHnBanus
(uHTEpBan 6asIoB)
5 KoHTposbHast paboTa BbITIOJTHEHA HAa BBICOKOM YPOBHe (TIPaBU/IbHBIE
oTBeThI JjlaHbl Ha 90-100% BompocoB/3azay)
4 KoHTposbHast paboTa BBITIOJIHEHA HAa CpPeJJHEM YPOBHe (TIPaBU/IbHBIE
OTBeTHI JlaHbl Ha 75-89% Boripocos/3ajay)
3 KoHTposibHast paboTa BbINMO/THEHA HA HU3KOM YPOBHe (TIpaBUJIbHbBIE
oTBeThI JlaHbl Ha 50-74% BoripocoB/3ajay)
2 KoHTposibHasi paboTa  BBINOJIHEHA HA  HEY/IOB/IETBOPUTETHLHOM
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| ypoBHe (TpaBU/IbHBIE OTBETHI JaHbI MeHee yeM Ha 50%)

O1eHOUHBbIEe CPeACTBA /Jisi MPOMEXYTOUYHOU aTTecTanuM (3K3aMeH)
TeopeTnyeckue BOIPOChI

1. MukporiponieccopHass cucteMa — uTo 3T0? (CoOCTaB MHUKPOIMPOLIECCOPHOW CUCTEMBI.
[TprMeHeHre MUKDOTIPOLIECCOPHBIX CUCTeM B cUCTeMax cOopa /JaHHbIX (PM3UUeCKUX YCTaHOBOK.

2. OnycaHue NMPUHCTOHCKOM U rapBap/CKOW apXUTeKTyP MUKPOMNPOLIECCOPHBIX CUCTEM.

3. Posp meuaTHbIX MUIaT [/ MOBBILIEHUS HAJeKHOCTH MHUKPOIIPOLIECCOPHBIX CHUCTEM.
[TpenMy1ijecTBa MCIMOIb30BaHUSl MHTETPA/bHBIX CXeM U TUOPUIHBIX WHTETPAJbHBIX CXeM JIJIsI
CO3/JjaHUs1 MHKPOIIPOLIECCOPHBIX cucTeM. OmnucaHue mpoLecca aBTOMaTy3aluu NPOeKTUPOBaHUS
MUKPOIIPOLIECCOPHBIX CUCTEM.

4. CoBeplIeHCTBOBaHNWE pa3psiJHOCTH apXUTEKTYPbl MMKPOIIPOLIECCOPHBIX CHUCTEM.
[Tpumepb! HanbosTee C/I0KHBIX COBPEMEHHBIX MHUKPOTIPOIIECCOPOB.

5. OcHOBHBIe M0JI0KeHUs npoljecca pa3Butus Mukpormnporeccopos MHTEJT ot nepsoro k
ceZIbMOMY ITOKOJIEHUIO.

6. OcHOBHbIe HalpaBleHUs KJacCU(PUKAlMM  MHUKpoOMpolleccopoB. Ha3HaueHue
OJJHOKPUCTa/IbHbIX MUKPOKOHTPOJIJIEPOB. APXUTEKTYpa TUIIOBOrO0 MUKPOKOHTPOJLIEpA.

7. YHuBepcanbHble MHKPOIIPOLIECCOPHI. XapakTeprcTHKa yHUBepCanbHbIX
MHKPOITIPOLIeCCOPOB. Pa3psiilHOCTH pervcTpoB MUKPOMNPOLIECCOPA, LIMHBI JAHHBIX, IIIWHbI ajpeca.
Tun si7;pa MUKpoOIpoLieccopa ¥ TeXHOJIOTUSI IPOM3BO/ACTBA.

8. OcHoBHble (haKTOpBI, BJUSIONIME HA TPOM3BOAUTENBHOCTE W OBICTPOJENCTBHE
MHUKPOMpOLIeCCOpHbIX cucTeM. OcHOBHbIe xapakTepucTuku CISC u RISC Mukpormnporeccopos.

9. OnucaHve TeXHUYECKUX XapaKTePUCTUK MHUKPOMNPOLeCCOPHBIX CUCTEM: MOL[HOCTb
paccesiHusI, TOMEX0YCTOMUMBOCTD, Harpy30uHasi CTIOCOOHOCTD W Ha/IeXKHOCTb.

10. OcHOBHbIE XapaKTepUCTUKH TEeXHOJIOTUYeCKOro ripoLiecca CO3/,aHUs
MHKPOIIPOLIECCOPHBIX chcTeM. C ueM CBsi3aHbl 3aTpaThl Ha MPOU3BOJCTBO MUKPOIPOLIECCOPHBIX
CUCTEM.

11. OnmcaHue OCHOBHBIX D3/IEMEHTOB B CTPYKTYpe MHUKPOINPOLIECCOPHOU CUCTEMBI.
OcHoBHble  HampaB/ieHUs] B TMPUMEHEHWM MUKPONPOLeCCOPHBIX cucrteM. OmnucaHue
MH(OPMaLIMOHHBIX IOTOKOB B MUKPOMPOLIECCOPHOM CUCTEMe.

12. Pons mporpaMmMHpOBaHusl B MUKPOMPOLIECCOPHBIX chcTeMax. [IpuBecTn mpocTenimit
rpuMep MporpaMMuUpoBaHus. OrmuvcaTh T10C/Ie/0BaTeTbHOCTh [/IeMCTBUM MUKPOIIPOL|eCCOPHOM
CUCTeMBbI NIPY BINIOJTHEHUH NTPOrPaMMBI.

13. OnucaHue MWHHOM CTPYKTYPhI CBSI3el B MUKDPOIIPOLIECCOPHBIX cucTemax. OmnucaHue
IIIMH MUKPOTIPOLIECCOPHOM CHUCTEMBbI U OpraHM3alusl LIUK/I0B oOMeHa wH(opMalmeit. OnvcaHue
rporpaMMHOro obmeHa uHdopMaieii 1 obmeHa uHpopMaleill 1o TipepbiBaHUsAM. OrvicaHue
oOMeHa ZIJAHHBIMU B PeXXMMeE TIPSMOTO JJOCTYTIA K TIAMSITH.

14. Tlpumep opraHusaluu uHTepgdeiica K CHCTeMHOW Maructpanu. [TIoHITUS CUHXPOHHOTO
Y aCUHXPOHHOTO 0OMeHa JJaHHbIMU. OCHOBHbBIE BH/IbI YCTPOWMCTB BBO/IAa Y BBIBO/jAa MH(MOPMAIIHH.

15. TakroBass yacTota MUKporipolieccopa. Opranusauus TaiiMepa. CUrHaa Hada/JlbHOTO
cobpoca. [1lvHa muTaHUSI MUKPOIIPOLieccopa.

16. YripaBneHue BbIOOPKOU KOMaHZ, B CTPYKTYPe THIIOBOM MUKPOIIPOLIECCOPHOW CHCTEMBI.
Onucanuve apupMeTUKO-/I0rMYeCKOro yCTPOMCTBA MUKPOMPOLIECCOPHOM CUCTEMBI.

17. Wcnonb30BaHre BHYTPEHHUX PerMCTPOB MMKPOIIPOLIECCOPHOU CHUCTeMbl. DyHKIMN
3aroMHHalIIMX ycTpocTB. CTeKoBasi maMsTh. Tab/uija BEKTOPOB MpephIBaHUH.

18. IIpepriBaHMe B C/yuae aBapyuiHOMN cuTyaluu. [IporpaMmHoe rpepbiBaHue. Pa3eneHue
aZipecoB MaMATH U a/IpecoB YCTPOMCTB BBOa/BbIBO/IA.

19. OcHOBHBIE TOHATHUA W MeTOAbl ajpecaly orepaHoB. CerMeHTUpOBaHUe IaMATHU.
Cno)kHbIe MeTO/Ibl CETMEHTUPOBAHUS MaMsATH. Azipecaiiyisi 6aliTOB U CJIOB.
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20. OO61ue 1OJIOXKeHUsT CUCTeMbl KOMaH/, MHUKPOIIPOLIECCOPHOW CUCTeMbl U OCHOBHbBI®
BU/IbI KOMaH/,.

21. ®aKTOpHI MOBBIIIEHHST OLICTPO/IEHCTBHSI MUKPOIIPOLIECCOPHBIX CUCTEM.

22.  Krnaccuduvkanusi U CTPYKTypa  MHUKPOKOHTposuiepoB.  [lotpebHOCTE B
MUKDOKOHTpO/UIepax B Mupe. OTiMuuTe/nbHble TPU3HAKUM COBPEMEHHBIX —8-paspsiiHbIX
MUKDPOKOHTPO/IIEpPOB. Moy bHbBIN MPUHLIMIT TOCTPOEHHsI MUKPOKOHTPOJI/IepoB. CrcTemMa KOMaH/[,
MUKPOKOHTpOJ/u1epa. CxeMa CUHXPOHH3aLlM MUKPOKOHTPOJIIepa.

23. OcHOBHble BHJbl TaMATA B MUKPOKOHTpossiepax. [lopTel BBOJa/BbIBOZA
MHUKDOKOHTPOJ/IEPOB. ANTOPUTMBI OOMeHa JaHHBIMU. TailiMepbl W TPOLECCOPBI COOBITHI
MUKPOKOHTPO/I1IepoB. OCHOBHbBIE HEZJOCTAaTKH "'K/1aCCUUYeCcKoro' TaliMepa/cyeTuukKa.

24. MuHUMU3alLMs SHEpPrornorped/ieHHs B CHCTeMaX Ha OCHOBE MHKPOKOHTPOJIIEPOB.
OnTuManbHbBIM BBIOOD 3HEpPrornoTpebeHyss MUKPOKOHTpOJIIepoB. Ompeenstoniuii - (akrop
TIPOU3BOJUTETBHOCTH MHUKDPOKOHTPOJIJIEPOB. Buabl TaKTOBbIX reHepaTopoB B
MUKPOKOHTpOJIepax.

25. AnmnmapartHble cpejcTBa obecriedeHUs Ha/leXXKHOM paboOTbl MHUKDPOKOHTPOJITIEPOB.
TwuroBble cxeMbl () OPMUPOBaHUSI CUTHA/Ia BHEIIHero copoca i MUKPOKOHTPOJiepoB. OmnucaHue
paboTel cxem 7151 (OPMUPOBAHUSI CUTHajia BHeIIHero cbpoca /st MUKPOKOHTPOJIEpOB. Biiok
JeTeKTUPOBaHUs TTOHKEHHOTO HanpspkeHus nutaHus. CTopoykeBoi Tavimep. OmucaHve paboTh
CTOpPOXXKeBOTO Taiimepa.

26. Cps3p BHeIIHero YCTPOMCTBAa C IIMHOM [@HHBIX MMKDPOIIPOLIECCOPHOW CHCTEMBI.
[MocnenoBartenbHbIM 00MeH JaHHBIMU. Pa3HOBUJHOCTH T10C/IeI0BaTe/IbHOr0 0OMeHa JaHHbIMHU.

27. UART — 3T0 yHUBepCa/ibHbIM aCUHXPOHHbBIN MpUeMoriepeilaTyuK. ACUHXPOHHBIN TUIT
cBsi3u. CUHXPOHHBIN TUTT CBsi3k. CKOPOCTH TIOC/IefioBaTelbHOr0 oOMeHa. OnvcaHre CTPYKTYPHOM
CXeMbl

28. KoHTposiep mnoc/efoBaTe/lbHONM CUHXPOHHOUW Mepesaun. OmnvcaHue CTPYKTYpPHOU
CXeMbl KOHTpPOJI/IepDA CUHXPOHHOW mepeiaud. ArmrmnapaTHble Cpe/iCTBa KaHasa Ioc/efoBaTenbHON
CBSI3U.

29. CranpapTHble UHTepGelChI 1oc/IejoBaTe/TbHOrO 0OMeHa.

30. Moaynmu ananorosoro BBOAa/BbiBOAA. Crpykrypa Mopyssa ALl B cocrase MIIC.
OcHoBHble Tunbl apxuTekTypbl ALIII. OcHOBHBIe XapakTepyucTiku ALITT.

31. ApxuTekTypa MUKPOKOHTpossiepa cemeiictBa PIC. OpraHusanusi LMK/IOB U BbI30BOB
MOATPOrpaMM.

32. OpraHuzalysi NMamsiTH JaHHBIX U KOMaHZ, MUKpOKOoHTpoJsiiepa PIC. TlepudepuiiHbie
MOAYJ/IU MUKPOKOHTpoJ1epa PIC.

33. Cucrema KomaHz, MUKpoKOHTposuiepa PIC. @opmat KoMaH/, TpeX OCHOBHBIX IPYIIIL.

34. OcHOBHBIE 3Tambl pa3pabOTKU CHCTEMbI Ha OCHOBE MHKPOKOHTpoOJsuiepa. Kpurepuu
BbIOOpA (DYHKI[MIT MUKPOKOHTPOJIIEPHBIX CUCTEM.

35. Pa3paboTka ¥ OT/iafika armapaTHbIX CpeACTB. Pa3paboTka M OT/afika MPOrPaMMHOTO
obecrieueHust

36. MeTozpl M Cpe/icTBa COBMECTHOM OT/IaIKM amnmnapaTHbIX U MPOrpPaMMHBIX CpeJCTB.
@yHKIMOHAabHbIe BO3MOXXHOCTU BHYTPUCXEMHBIX 3SMYJIATOPOB. [JOCTOMHCTBA W HeNOCTaTKU
BHYTPHUCXEMHBIX 3MYJIATOPOB. BH/ibl IPOrpaMMHBIX CUMYJISITOPOB.

37. 3aBepilieHHe 3Tarla COBMECTHOW OT/aZKd arfrapaTHbIX U TIPOrPaMMHBIX CPeICTB.
TurnuuHble QyHKIIMOHAbHBIE MOy CPEJCTB Pa3pabOTKU U OT/IAKH.

38. ApxuTeKTypa IIepCOHA/JLHOIO KOMIbIOTEpPA. Buabl mnaMaTd TIepCOHAJbHOrOo
KomribroTepa. CpaBHeHWe [AWMHAMHUUYECKOro W cratuyeckoro 3Y. PacripefesieHve afpecHOro
MPOCTPaHCTBA MaMsTH.

39. OrmnucaHue CHUCTEMHBIX YCTPOMCTB TIepCOHA/JBHOIO KOMIIbIOTepa. OrmnucaHue
vHTep@elica rosb3oBaress.

40. ITogkiroueHWe K IMepCcOHATILHOMY KOMIbIOTepPY BUJeoazanTepa. OmucaHue peXuMOB
BUZleoaarnTepa. ¥ cCKopeHre (hopMHUPOBaHKs U300pakeHusi. BUuJbl BUIEOMOHUTOPOB.
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41. TlogkmoyeHre K MepcOHaIbHOMY KOMIIBIOTEPY K/aBHATypbl, KOMIIbIOTEPHOW MBIIIIH,
BHeIIIHell MaMsATH U BUHYeCTepOB.
Kputepuu u 1ikana oLieHMBaHUs K IPOMEXYTOYHOM aTTeCTalul «3K3aMeH»

HaL[I/IOHaJ'IbHaH IKdJld XapaKTepI/ICTI/IKa 3HaHUA Ipe/iMeTa U OTBETOB

oT/myHo (5) CrygeHT riy0OKO U B MOJIHOM 00béMe Bjia/ieeT MPOrpaMMHBIM
MaTepyuaioM. ['paMOTHO, WCUepribIBalOllle W JIOTUYHO €ero
y3/1araeT B YCTHOM WX MUCbMeHHOM ¢dopme. [Ipyu 3TOM 3HaeT
PEKOMeH/IOBaHHYIO JIUTepaTypy, MPOSIB/IsieT TBOPUECKUM TTOX0/[
B OTBeTaxX Ha BOIPOCHI W TIPaBUIbHO OOOCHOBBLIBAET TPUHSATHIE
pellieHHsl, XOpOIO BjaJeeT yMEeHUSIMU U HaBblKaMU TIpU
BBITIO/THEHUM MPAKTUYECKUX 3a7ay.

xopotio (4) CTyJieHT 3HaeT MPOrpaMMHbIM Marepuas, TPaMOTHO U IO CyTH
v3fiaraeT ero B YCTHOM WM NMCbMeHHOU ¢opMe, [AomycKas
He3HauWTe/IbHble HETOUHOCTHM B YTBEPXKJEHWsX, TPaKTOBKax,
oTipe/iesIeHUsIX U KaTeropusiX WM He3HauuTebHOe KOJIMYeCTBO
oumbok. Ilpu 3TOM BjaieeT HEOOXOAVUMBIMH YMEHUSIMH U
HaBbIKaMU TP BBITIOJIHEHUH MPAKTUYEeCKUX 3a71ay.

Y0BJIETBOPUTEJILHO (3) CTyZleHT 3HaeT TOJIbLKO OCHOBHOW IIPOrpaMMHBIM MaTepuas,
[I0TyCKaeT HETOUHOCTH, HeJOCTaTOYHO YETKHe (HOpMYJMPOBKHY,
HeIoc/e/loBaTe/IbHOCTh B OTBeTax, U3/1araemMblX B YCTHOW WU
nucbMeHHOW ¢opme. IIpy 5TOM HeZOCTaTOUHO BjajeeT
YMEHUSIMU U HaBbIKaMM TP BBIIIOJIHEHWY NPaKTUUYeCKHX 3a/ay.
Honyckaet 10 30% ommMboK B M3/1araeMbIX OTBETAX.

Hey/10Bn1eTBOpUTeNbHO (2) | CTyleHT He 3HaeT 3HAYMTE/NbHOM YacTH MPOrpaMMHOIO
Marepuana. [Ipu 3ToM JomycKaeT NMPUHLMITHANBHBIE OIIMOKU B
JlOKa3aTe/nbCTBaX, B TPAKTOBKE MOHITUM U KaTerOpUM, MPOsIB/IsSIeT
HU3KYIO Ky/bTypy 3HaHWM, He BJajleeT OCHOBHBIMU YMEHUSIMU U
HaBblKaMU TIpU BBINOJTHEHWU MpakTUYeckux 3agad. CTynaeHT
OTKa3bIBaeTCsl OT OTBETOB Ha /IONOHUTE/IbHbIE BOTIPOCHI
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9.0c00eHHOCTH OpraHu3anuu 00ydeHHs J/isl /UL C OTPAHHYEeHHBIMHU BO3MO)KHOCTAMH
3/I0POBbSl 1 HHBA/IN/IOB

[lpy HeoOxozauMocTH pabouasi mporpamMma yueOHOM AUCLUIIMHBI MOXKET —ObITh
aZlanTUpoBaHa /s obecrieueHWs: 00pa3oBaTeNbHOTO TIpOIlecca WHBAAWAOB W JIMI[ C
OrpaHUYeHHBIMU BO3MO>KHOCTSIMH 3/I0POBbsi, B TOM UHC/Je C TpPUMeHeHUeM 3JIeKTPOHHOTO
o0yueHUs 1 IMCTAHLIMOHHBIX 00pa30BaTe/bHBIX TEXHOJIOTHM.

[nist 3TOrO TpebyeTcs 3asiB/ieHHe CTy/leHTa (ero 3aKOHHOTO Tpe/ICTaBUTeIs) U 3aK/ItoueHre
TICUX0JIOTO-Me/IUKO-Tiefiaroruueckori  komuccuu  (IIMITIK). B ciyuae  HeoOXoguMOCTH
oOyyaromyMcsi U3 4ucaa JIML C OrpaHWYeHHBIMA BO3MOKHOCTSIMM 37I0POBBSI (110 3asiBJIEHHIO
oOyuarorierocsi), a Al WHBAJIMAOB TaKXXe B COOTBETCTBUM C WHAWBUAYaJbHOW TPOrpaMMOi
peabwivTallid WHBaAWa MOTYT TIpeJJiaraTthCsi Caefyollde BapUaHThl BOCIPUSTHS YyuyeOHOMU
“HGbOPMALUY C YYeTOM UX WHAWBUAYATbHBIX MICUX0(hHU3NUeCKUX 0COOEHHOCTEH:

— CO3/laHHe TeKCTOBOM BepcHUU JiF0OOr0 HeTeKCTOBOTO KOHTEHTAa [/l er0 BO3MOKHOTO
npeobpa3oBaHusl B a/ibTepHAaTUBHBIE (hOPMBI, Y00HBIE [/Is Pa3/IMYHbIX TI0/Ib30BaTeIel;

— CO3/laHMe KOHTEeHTa, KOTODPbIii MOXHO TIpPe/CTaBUTh B pa3/IMUHbIX BUJax Oe3 morepu
JAHHBIX WM CTPYKTYPbI, TIPeAYCMOTPETh BO3MOXKHOCTb MAacCIITaOMpPOBaHUSI TeKCTa U
n3o00pakeHnit 6e3 MoTepu KauecTBa, MPeAyCMOTPeTb JOCTYIHOCTb yTIpaBleHUsi KOHTEHTOM C
K/laBUaTYPBhI;

— CO3/laHKe BO3MOXXHOCTeH /1J1si 00yYaroL[uXcsi BOCIIPUHMMATh OJIHY U TY >Ke WH(POPMaL1io
M3 pa3HbIX WMCTOUHUKOB, HampuMep, TakK, uTOObI JMIja C HapyLUIeHWsMU CJiyXa I0/Tydanu
vH(OpMaLMIO BU3ya/lbHO, C HAPYIIeHUsIMU 3peHUs — ay/iUabHoO;

— TMpUMEHeHWe TPOTPaMMHBIX CpE/CTB, 00eCreunBaroliX BO3MOXXHOCTb OCBOEHUS
HaBBIKOB W YMeHWM, (OpPMHUPYeMbIX [JUCLUIIMHOW (MOAy/aeM), 3a CYET ajJbTepHaTUBHBIX
croco0oB, B TOM UKCJIe BUPTYaIbHBIX Ta00paToOprii M CUMY/ISIIMOHHBIX TEXHOJIOTHIA;

— MpUMeHeHHe 3eKTPOHHOr0 00yueHuUsl, AUCTAaHLIMOHHBIX 00pa30BaTe/bHbIX TeXHOJIOTHM
s mepefiaud WHGOpMalMM, OpraHM3aliid pas3iuuHbIX (OPM MHTEPAaKTUBHOM KOHTAKTHOM
paboTel obyuarolerocst C TiperiojilaBaTesieM, B TOM uuc/ie BeOMHapoOB, KOTOpble MOTYT OBITh
WCII0/1b30BaHbI [Ijisl TIPOBeZleHUsI BUPTYasbHbIX JIeKIUM C BO3MOXXHOCTBIO B3aUMOJENCTBUSL BCEX
YUaCTHUKOB JMCTaHLIMOHHOTO 00yueHusi, IPOBe/ieHrsI CEMUHAPOB, BBICTYIUIEHUS C JOK/IalaMu U
3aIIUThI BLITIOTHEHHBIX Pab0T, POBe/IeHNs TPEHUHT OB, OPTaHU3alliy KOJUIEKTUBHOU PabOThI;

— MpUMeHeHHe 31eKTPOHHOr0 00yueHuUsl, AUCTAaHLIMOHHBIX 00pa30BaTe/bHbIX TeXHOJIOTHM
[I7Is1 opranu3anyy ¢GopM TeKylIlero v mpoMeXXyTOUHOTO KOHTPOJIS;

— yBeJIMYeHUe TPOJO/IKUTENBHOCTH Claud O0yuarolyMMCsi WHBAIWJOM WM JIMLIOM C
OrpaHUUeHHBIMUA BO3MOXKHOCTSIMU 37I0POBbsi (JOPM MPOMEXKYTOUHOM aTTeCTalliy M0 OTHOLIEeHUIO
K yCTaHOBJIEHHOM MPOJO/DKUTEIEHOCTH UX CJlauu:

— MPOJOJ/DKUTETbHOCTb C/lauM 3auéTa WM 5K3aMeHa, TIPOBOAUMOrO B ITMCbMEHHOU (opMme,
He Oosiee yem Ha 90 MUHYT;

— MPOJIO/DKUTE/ILHOCTh TIOATOTOBKK O0YYAOIerocss K OTBETY Ha 3auéTe WM dK3aMeHe,
MpPOBOJJUMOM B YCTHOU ¢opme, — He Oosee yem Ha 20 MUHYT; — TPO/JO/DKUTENTLHOCTD
BBICTYIUIEHHSI 00yYaroIierocs rpu 3aliyTe KypcoBoi paboTsl — He Oosiee ueM Ha 15 MHUHYT.
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Buzp! 1oronHeHNN U
U3MEeHeHU!

ata 1 HOMep MPOTOKOIA
3acefiaHus Kadespbl
(xadeap), Ha KOTOPOM OBLTH
PacCMOTpPeHBI U 0/J00PEHbI
V3MeHeHUs U JIOTIOTHeHUsI

[Moanucs (c
paciM@poBKoOi)
3aBe/yto1ero kadezapoit

(3aBeyroiyx KadeapamMu)
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