OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXHOI'O TPAHCIIOPTA

denepanbHOE TOCYAAPCTBEHHOE OIOKETHOE 00Pa30BaTENbHOE YUPEKIACHUE
BbICLIEr0 00pa30BaHuUs
«MpKyTCKUI TOCY1apCTBEHHBIN YHUBEPCUTET MTyTEH COOOIICHUS»
(®I'bOY BO HUpI'VIIC)

YTBEPXJIEHA
MIPUKA30M PEKTOpa
oT «31» masg 2024 1. Ne 425-1

b1.0.49 MukponpoueccopHbie HHGOPMALMOHHO-YIPABJIAIOLIHE
CUCTEMbI

pabouas nmporpamMma JAUCITUTIINHBI
CrieninanbHOCTR/HampaBiieHue noarotoBku — 23.05.05 Cucrembl obecriedeHu sl IBHIKEHUS TI0S3]I0B
Crenupanu3anus/mpoduias — ABTOMATHKA M TEIEMEXaHUKA Ha JKEJIC3HOI0POKHOM TPAHCIIOPTE
Kpaymmdukarms BeITycKHUKA — MH)KEHEp IyTei COOOIICHHUS
dopma u cpok oOyueHus — ouHas dhopma 5 ieT; 3a0uHas dhopma 6 jer
Kadenpa-pazpaboTunk mporpaMmbl — ABTOMATHKA, TEJIEMEXaHUKA U CBS3b

OO1iast TpyI0EMKOCTb B 3.€. — 7
Yacos 1o yuedbHomy many (YII) — 252
B Tom uucne B ¢popme npakrudeckoir noarotosku (I1I1)

—8/8

(ouHast/3a0uHas)

DopmMBbl MPOMEKYTOUHOM aTTECTALIK

ouHasi popMa oOy4eHus:

3a4eT 6 ceMecTp, d9K3aMeH 7 ceMecTp, KypcoBas padorta 7
ceMecTp

3ao04Has popma oOydeHuUs:

3a4er 5 Kypc, 9K3aMeH 5 Kypc, KypcoBas pabota 5 Kypc

Ounas ¢popma o0yyeHust PacnpenesieHue 4acoB JUCHMILIMHBI 110 CEMeCTPaM

Cemectp 6 7 Htoro
Bun zanatuit Yacos no YII Yacos no YII Yacos no YII
AyauTOpHasi KOHTAKTHAasI
padora no BUAaM y4eOHbIX 51/4 51/4 102/8
3aHATHH/
B T.4. B popme ITIT*
— NEKIAN 17 17 34
— IIpaKkTHYeCcKue (CeMHHAPCKHE) 17 17 34
— taboparopHble 17/4 17/4 34/8
CamocTosiTe/ibHasi padoTa 57 57 114
DK3aMeH 36 36
Htoro 108/4 144/4 252/8
3aounas ¢popma 00yueHust PacnpenesieHue 4acoB JUCHHMILUIMHBI 10 ceMeCTPaM
Kypce 5 Hrtoro
Bup 3anaTuii Yacos no YII Yacos no YII
AyauTOpHast KOHTAKTHasI
padora o BuaaM y4eOHbIX 26/8 26/8
3aHATHH/
B T.4. B (popme ITIT*
— JeKIUH 8 8
— NIpaKTUYECKHe (CEMHHAPCKHE) 10 10
— nabopaTopHsie 8/8 8/8
CamocTosiTe/ibHasi padoTa 204 204
3auer 4 4
IK3amMeH 18 18
Hroro 252/8 252/8
* B ¢opme I1I1 — B popmMe npakTHUECKO MOATOTOBKH.
HNPKYTCK

ONEeKTPOHHbIV AOKYMEHT BbirpyxeH n3 EMC ®IrbOY BO Upl'YTC n cooTBeTCTBYET OpUrnHany

Mopnucant ®re0Y BO UplYTC Tpodumos HO.A.
00920FD815CEB8F8C4CA795540563D259C c 07.02.2024 05:46 no 02.05.2025 05:46 GMT+03:00
Moanuce cooTBeTCTBYET (harny AOKYMEHTa

]
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PabGouass mporpamma JIUCHUILIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepaibHbIM
rOCy/IapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM BBICIIETO OOpa30BaHUS — CICHUATUTET IO
cnernuanbHoCcTH 23.05.05 Cuctembl obecrieueHus IBMKEHUS TTOE3I0B, YTBEPKICHHBIM [Iprkazom
MunoOpnayku Poccun ot 27.03.2018 r. Ne 217.

[Mporpammy cocraBui(u):
KTH, IOLEHT, A0oueHT, b. M. MupoHoB

Pabouas mporpamma paccMOTpeHa U 0JJOOpEeHA JUIsl HCIIOIB30BaHMsI B Y4€OHOM Iporiecce
Ha 3acelaHuM Kadenpsl «ABTOMATHKA, TEIIEMEXaHUKa U CBSA3bY», MPOTOKOI OT «21» Mas 2024 r. Ne
11

3aB. kadenpoi, K. T. H., JOLEHT A.B. IlynpTsikoB



1 LIEJIA U 3AJJAYM JUCHUTLIMHBI

1.1 Hean nuCUMIITHHBI

1 (hopMHpOBaHHe 3HAHUN aNMapaTHOW W MPOTpaMMHOM JacTeld MUKPOIIPOIIECCOPHON CHCTEMBI

(opMHpOBaHNE YMEHHH NPUMEHSITH MHUKDPOINPOLECCOPHBIE CHCTEMBI JUISl TIOJyYEHHS, XPAaHEHUS H
nepepaboTku HHPOPMAIHN

3 OBJIAJICHUEC OCHOBAMH pacuyeTa U MPOCKTUPOBAHUS MUKPOIIPOIIECCOPHOI CHCTEMBI
1.2 3agaum AMCHMIINHEBI

npuoOpeTeHne 3HAHWK MPUHLIUIOB MOCTPOEHHS, (DYHKIMOHAJIBHBIX BO3MOXKHOCTEH, apXUTEKTYPHBIX

1 .

pelIeHI MUKPOIPOLIECCOPHBIX CHCTEM, OCHOB MX MPOIPaMMHUPOBAHUS U IPOSKTHPOBAHUSI
2 puoOpeTeHne YMEHUI MPOrpaMMHOTO YIPaBICHHSI MUKPOIIPOLIECCOPHBIMU YCTPOHCTBAMHU
3 OBIIAJICHHE OCHOBAMH PACYETa M MIPOESKTUPOBAHMUSI MUKPOIIPOIIECCOPHBIX YCTPOHCTB

1.3 ]_leJII) BOCIIMTAHUSA U 3aJaYH BOCIIUTATEJIbHOM paﬁOTl)I B paMKaX THCHMILIMHBI

ITpodeccrnoraIbHO-TPYIOBOE BOCIIUTAHHE 00YIAFOIINXCS

enp npodeccuoHaIbHO-TPYAOBOrO BOCHUTAHUS — (DOPMUPOBAHUE Y 00YUAIOIIUXCS OCO3HAHHOU MPO(heCcCHOHATLHON
OpHEHTAIMH, TOHUMAHUS OOLIECTBEHHOIO CMBIC/IA TPYAa U 3HAYUMOCTH €ro sl cedsi JIMYHO, OTBETCTBEHHOTO,
CO3HATENBHOIO M TBOPYECKOTO OTHOLICHUsSI K OYAyIleH NesaTelbHOCTH, MPOPECCHOHANBHOW ITHKH, CIHOCOOHOCTH
NpPEe/IBUICTh U3MEHEHHS, KOTOPbIe MOTYT BO3HHKHYTh B MPO(ECCHOHAIBHON NESITENbHOCTH, U YMEHHUIO paboTaTh B
M3MECHEHHBIX, BHOBb CO3/IAHHBIX YCIOBUSIX TPY/A.

Ienp mocTUraeTcs Mo Mepe pelleHus B €AMHCTBE CIACIYIOIINX 3a/1a4:

— (hhopMHPOBAHUE CO3HATEIBHOTO OTHOIIICHHS K BEIOPaHHOM mpodeccu;

— BOCIUTAHHUE YECTH, TOPAOCTH, JIIOOBH K MPOQPECCHH, CO3HATEIBHOTO OTHOIICHUS K MPOGECCHOHATBHOMY IOJTY,
MOHUMAEMOMY KaK JINYHAsE OTBETCTBEHHOCTh M 0053aHHOCTb;

— (popMUpOBaHHE ICUXOJIOTUH MPOPECcCHOHANA;

— ¢dopmupoBanue NMPoHECCHOHATBFHON KYIbTYPhI, STHKH MPOHECCUOHATBHOTO OOIICHHUS;

— hopMupoBaHUE CONMATBLHOW KOMIICTCHTHOCTH U JPYTUE 3aa4H, CBI3aHHBIC C UMHKEM MPO(ECCHH U aBTOPUTETOM
TPaHCIIOPTHOU OTpaCIH

2 MECTO JUCIMIIVIMHBI B CTPYKTYPE OIIOII

bnox/gacts OIIOIT ‘ bnok 1. lucuunnuus! / O0si3aTenbHas 4acTh

2.1 JIncuMn/JMHbI M NPAKTHKH, HA KOTOPBIX OCHOBBIBAETCSl H3yYeHHUe JaHHON JMCIHUILIHHBI

1 b1.0.08 NMudopmaTrka

2 b1.0.27 DnexTpoHnka

3 b1.0.28 DnexTpruyeckue MalluHbl

4 Bb1.0.29 TeopeTrnueckre OCHOBBI JIEKTPOTEXHUKU

5 b1.0.30 TeopeTnyeckue OCHOBBI aBTOMATUKH U TEIEMEXaHUKH

6 b1.0.46 Teopust IUCKPETHBIX YCTPOMCTB

7 b1.0.47 Dnexrponuranue yCTPOUCTB aBTOMAaTHKH, TEIEMEXaHUKH U CBSI3U

8 b1.0.48 Teopust nepenayu CUrHAJIOB

9 b1.0.50 KananmooOpasyromnue ycTpoiicTBa aBTOMaTHKH, TEIICMEXaHUKH U CBSI3U

10 B2.0.01(Y) YueOHas - 03HAKOMHUTEIIbHAS IPAKTHKA

11 B52.0.02(IT) IIpow3BoacTBEHHAS - TEXHOJIOTHYECKAsl TPAKTHKA

2.2 IMCUMIUIMHBI ¥ MPAKTHKH, VISl KOTOPBIX H3yYeHHe IaHHOMH JUCIHILTHHbI
He00X0AMMO KaK NpeAliecTByIoniee

1 b51.0.15 Ludpossle TexHONOTUH B MPOHECCHOHATIBHON AESTEIBHOCTH

2 b1.0.56 Cucrembl TEXHUYECKON TUArHOCTUKU U MOHUTOPHHIA

3 Bb1.0.57 CxeMoTeXHHKa U MOAETHPOBAHUE YCTPONUCTB AaBTOMATHUKHU U TEJIEMEXaHUKHU

4 B52.0.02(IT) ITpou3BoaCTBEHHAS - TEXHOJIOTHYECKasl IPAKTHKA

5 Bb3.01(/1) BeirmomHeHEE BBITYCKHOM KBAJIU(DUKAIIMOHHOHN paboThI

3 IIVIAHUPYEMBIE PE3YJIBTATBIOBYUYEHUA ITO AUCHUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIbTATAM OCBOEHUSA
OBPA3OBATEJIbHOM ITPOI'PAMMBI
Kon n Ko u HaumeHoBaHue

HanMeHOBaHHe HHIUKATOPA T0CTUHKEHUS IInanupyemsie pe3ybTaThbl 00y4eHUS

KOMIeTeHIInN KOMIEeTeHIINH
OIIK-2 Crnocoben 3HaTh: BUABI IPEICTABICHNS YHCIOBOW HH(POPMAITUH B
[IOHUMATh OIIK-2.3 ITpumensiet npu MHKPOIPOIIECCOPHBIX CUCTEMaX; OOIIYIO CTPYKTYPY
MPUHIUIEI pabOThl | pemeHN: MPopeCCHOHATBHBIX | MHUKPOIPOIIECCOPHOIN CHCTEMBI; 3TAllbl M COJepPIKaHUE ITAIIOB
COBPEMEHHBIX 3a/1a4 OCHOBHBIE METOJIFI, MIPOEKTHPOBAHUS MUKPOIIPOIIECCOPHOM CHCTEMBI; alapaTHbIe
MH(OPMALMOHHBIX | CHOCOOBI U cpeacTBa CpE/ICTBa M CUCTEMY KOMaH MUKPOKOHTPOJIIEPA; SI3bIKN
TEXHOJIOTHH 1 MOJTyYCHHS1, XPAaHEHHS U MIPOrPaMMHPOBaHUS; BO3SMOXKHOCTH MHTETPUPOBAHHOM
UCIIOJIb30BaTh UX nepepabOTKH HHPOPMALUN CHCTEMBI IPOTPaMMUPOBAHUS; OPraHU3ALUIO CBSI3U
JUISL pellieHus 3a1a4 MHUKPOKOHTpPOJIJIEpA C BHEITHEH CpeJIol M BpeMEHEM;




npodeccnoHaTEHOM
JICSITETbHOCTH

BCIIOMOTATENbHBIC alllapaTHRIE CPEICTBA MUKPOKOHTPOIIIEpa

YMeTh: MPEeACTaBISTh YUCIOBYIO HHPOPMALHNIO B 3aJAHHOM
BUJIC ¥ aHATM3UPOBAThH NU(POBHIC KOJBI €€ MPEACTABICHHUS;
COCTaBIIATh CXEMBI MUKPOIIPOLIECCOPHBIX YCTPOICTB;
OCYIIECTBIISITH PAacUeT U IPOCKTUPOBAHHUE
MHKPOIIPOIIECCOPHON CHCTEMBI

BiageTb: HaBBIKAMU COCTABIICHUS CXEM MHKPOIIPOLIECCOPHBIX
CHCTEM; OCHOBAMH pacyeTa HapaMeTpoB pabOTHI AIEMEHTOB
MHKPOKOHTPOJUIEpa M MHUKPOIIPOLIECCOPHBIX YCTPOHCTB

[IK-1 Cniocoben
OPTaHHU30BBIBATH U
BBITIOJTHATEH pabOTHI

(TeXHOJIOTHIECKUE
TIPOIIECCHI) TI0
MOHTaX
Y [IK-1.3 Ucnomns3yer B
IKCILTyaTAIUH, .
npodeccnoHaNbHOM
TEXHUYECKOMY
JIESITEIBHOCTH YMCHUE
00CITy)KUBaHUIO,
pabotath co
PEMOHTY U
CHCIHATM3UPOBAHHBIM
MOJICPHU3AIUH
00BEKTOB CUCTEMBI
0azaMu JTaHHBIX,
obecrneueHus

JIBYDKCHHS ITOE3]I0B
Ha OCHOBEC 3HAHUK
00 0COOEHHOCTAX
(hYHKIMOHUPOBAHUL
€€ OCHOBHBIX
3JIEMEHTOB H
YCTPOICTB, a TaK Xke
MIpaBHII
TEXHUYECKOTO
obcmyKuBaHUS U
peMoHTa

ABTOMAaTH3UPOBAHHBIMU
paboYNMH MecTaMHt MPH
OpTaHM3aIN
TEXHOJIOTHYECKHX IIPOIIECCOB
B CHCTEMax 00ecTIedeHNs
JBIDKCHUS TT0E3/10B

MPOrPaMMHBIM O0ecCTIeYeHHEM,

3HaTh: ATAIBI pa3pabOTKU IPOrPaMMHOT0 oOecreueH s
MUKPOIPOIIECCOPHBIX CUCTEM U UX COMAEPKaHUE;
BO3MOXKHOCTH MHTETPUPOBAHHOM CPEIbI TPOTPAMMHUPOBAHUS
MHKPOKOHTPOJIIIEPOB

YMeTh: 0CyIIEeCTBIATh NPOTPAMMHOE yTIpaBJICHHE
3JI€MEHTaMU MUKPOKOHTPOJUIEpA U MUKPOTIPOIIECCOPHBIMHU
YCTpOWCTBaMH

BrnaneTs: HaBBIKAMM IPOTPAMMHOTO YIIPABICHUS YJIEMEHTaMHU
MHUKPOKOHTPOJIEpa M MUKPOIIPOIIECCOPHBIMU YCTPOUCTBAMHU

4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Ounas ¢popma 3aounas ¢popma *Kon
Kon HaumenoBanue pazjiesios, TeM Yacel Yacel HHAUKATOpA
M BUJI0B padoT Cemectp Jex | Tp | Jlab CP Kype Jex | Tp | Jag | CP JIOCTHKEHUS
KOMIIETEHIUH
1.0 | Pasnpen 1. Beexenue.
Oomue cBeaeHHsT O
MHUKPOIPOLECCOPHBIX
cucreMax.
1.1 | Beeagenne. Ilpenmer wu
cojepKaHue
JUCLMIINHBI, CBA3b C
JPYTUMH  TUCUUIUIMHAMMU.
Onpenenenue
MUKpOIpoIeccopa,
MUKpPOKOHTPOJLIEPA.
Kpatkuii  ucropudeckuit
O4epK pa3BUTHUSA
MHKPOIIPOIIECCOPOB.
Ob6urme BOTIPOCHI 6 5 2 | Sjauvmss | 2 5 OIlK-2.3
MIPUMEHEHUS IK-1.3
MHKPOIIPOIIECCOPHOM
TEXHHKH B  CHCTEMax
KEJIE3HOA0POKHON
aBTOMATHKHU H
TEIEMEXaHUKH.
OCHOBHEIE CBEACHHS O
pa3paboTke © OTIaIKe
IPOrPaMMHOI0
00eCIIeYeHHs. AITOPUTM U
rporpaMma.




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Kon

HaunmMeHoBaHMe pa3ieioB, TeM
M BUJIOB pador

Ounas ¢opma

3aouHnas dpopma

Cemectp

Yac!

bl

Jlek | IIp | Jlad

CP

Kype

Yacsl

Jlek

Mp | Jla6

CPp

*Kon
HHAUKATOpa
JOCTHKECHU A

KOMIIEeTEHIUH

Komnunstopst u
MHTEPIPETaTOPHl. Y POBHU
SI3BIKOB
MPOTPaMMHPOBAHUSL.
CpencTsa CO3aHusI
HPOTPaMM.
MHrerpupoBaHHblE cpeabl
POTPaMMHPOBAHUSL.

1.2

CucreMsl CUHCIICHHS,
NEPEBOJ YHUCET U3 OIHOMI
CHCTEMBl CUHCJICHHS B
IPYTYIO, KOIMPOBaHUE
YHUCIIOBOI MH(pOpMaIn

5/3uMHSIS

25

OIIK-2.3

1.3

BerinonHenue 3apaHuii 1o
NIEPEBOIY YHCEll U3 OIHOM
CHCTEMBl CUHUCICHHS B
Apyryto, 1o
KOJMPOBAHHUIO YHUCIIOBOM
HHpOpPMAIUH

5/3uMHSIS

25

OIIK-2.3

1.4

OCHOBHBIE CBEIICHUS O
A3BIKE
nporpammupoBarus  Cu,
¢ynkuy Ha s3b1ke Cr

5/3uMHSIS

25

OIIK-2.3

15

Beinonnenue 3agaHuii 1o
pa3paboTke u
MPOTPaMMHPOBAHHUIO
dhyaxumit Ha s361Ke CH

5/3uMHSIS

25

OIIK-2.3

1.6

WuTerpupoBanHas cpena
pa3paboTku
HPOrPaMMHOTO
obecredeHus Ut
MuKpokoHTposuiepos Keil
pVision

4/1

2.5

5/3uMHSIS

2/2

15

OIIK-2.3
IK-1.3

2.0

Pa3znen 2. Opranusauus
MHUKPOINPOLECCOPHOI
CHCTEMBI.
MuUKpPOKOHTPOJLJIEPHI.

2.1

[Tonsatue 0
MHKPOIIPOIIECCOPHOM
cucTeme (MIIC):
TpaTUIIHOHHAS u
MpoTpaMMHupyeMast
JJIEKTPOHHBIE CHCTEBI, UX
JIOCTOWHCTBA u
HEIOCTaTKH.
Onpenenenue MIIC.
Crpyxrypa MIIC,

5/3uMHSIS

OIIK-2.3

2.2

Pexumbl obMeHa
nHpopmanmen o
MarucTpaiu:

HpPOTPaMMHBII oOmMeH
nHpopMarmeit, oOMeH 1o
[pepbIBaHUsAM,  NPSAMOIL
JOCTYN K mamstH. Twurbl
apxurektyp MIIC, wux
JIOCTOWHCTBA u
HenoctaTku. Tumst MIIC.

5/3uMHsIs

OIlK-2.3

2.3

IIpoueccopsl, ux
Ba)KHEHIINE
XapaKTEPUCTHUKHU.
IIpoueccopst c

5/3uMHsIs

OIlK-2.3




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Kon

HaunmMeHoBaHMe pa3ieioB, TeM
M BUJIOB pador

Ounas ¢opma

3aouHnas dpopma

Cemectp

Yacel

Jlek | IIp | Jlad

CP

Yacsl

Kype Jex | Ip | Jla6

CPp

*Kon
HHAUKATOpa
JOCTHKECHU A

KOMIIEeTEHIUH

paciupeHHon u
COKpAIllEHHOW CHCTEMOit
KOMaH/I. Crpykrypa
MHKpOIIpoLeccopa,
OCHOBHBIC (PyHKIHH ero
Y3JI0B.

2.4

IlamsaTh
OCHOBHBIE
XapaKTePUCTHKH.
Crpykrypa MOTYJIS
mamaTi. OcoOble 00acTu
MaMsITH: MaMsTh
MPOTPaMMbI  HAYaJIbHOTO
3amycka, CTeK, TaOimma
BEKTOPOB IIPEPBIBAHUIA.

MIIC, ee

5/3uMHSIS

OIIK-2.3

2.5

Mopynu TaliMepoB-
CYETYMKOB CO CXEMaMHU
BXOJHOTO 3axBara,
BBIXOJHOTO CpaBHEHUS U
BBIpaOOTKH CHUTHAJOB C
HIMPOTHO-UMILYJIbCHOM

MOJYJISILIUEH:
BBINOJIHSAEMBIE
CXEMBI, IIPUMEPHI
TUIOBBIX  NPUMEHEHHH.
IIporeccopbl coOBITHIA.

3a7a4H,

5/3UMHSIS

OIlK-2.3

2.6

Knaccuduxkarus
MUKpPOKOHTPOJUIEPOB, HUX
OTJIMYHUTETILHBIE
MIPU3HAKU. CtpykTypa
MHUKPOKOHTPOJIIEPA.
TakTOBEIE  TEHEPaTOPHI
MHUKPOKOHTPOJIIEPA.
Pexxumel
SHEPronoTPeOJICHUS U UX
XapaKTePUCTHKA.
ArnmnapaTHble
obecrieueHus
paboTsl
MHUKPOKOHTPOJIJIEpA. .

cpeacTBa
HaJIe>KHOM

5/3uMHSIS

OIIK-2.3

2.7

OcobennocTu
APXUTEKTYPBI U OCHOBHBIE
XapaKTePUCTHKH
MHUKPOKOHTPOJLICPOB
MCS-51. Crpykrypa
aMsITH
MHUKPOKOHTpOJLIEPA,
CTPYKTYypa MaMATH
JIaHHBIX. CTPYKTYpa
OCHOBHOT'O 03V,
PETUCTPBI  CIEIUAIBEHOTO
Ha3HAuYCHUs, CTPYKTypa
MaMSITH KOMaH/I.

5/3uMHsIs

OIlK-2.3

2.8

Cucrema KOMaH/I
MHUKPOKOHTPOJLIEPA.
Anpecanys OnepaHIoB B
MHUKPOKOHTPOJLIEpaX,
METOBI aJpecanud U HX
XapaKTePUCTHKA.

5/3uMHSIS

OIIK-2.3

2.9

Crpykrypa nopra UART,
peructp yIpaBJIECHUs

5/3uMHSIS

25

OIIK-2.3




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Kon

HaunmMeHoBaHMe pa3ieioB, TeM
M BUJIOB pador

Ounas ¢opma

3aouHnas dpopma

Cemectp

Yacel

Jlek

Ilp

Jlad

CP

Kype

Yacsl

Jlek

Mp | Jla6

CPp

*Kon
HHAUKATOpa
JOCTHKECHU A

KOMIIEeTEHIUH

MOPTOM,
CKOpPOCTH OOMEHa.

3a1aHnueC

2.10

BrimonHenue 3amaHui 110
opraHuzanyu padoTHl U
MPOrpaMMHUPOBAHUIO
nopta UART.

5/3UMHSIS

2.5

OIlK-2.3

211

Crpykrypa TaiimMmepHOTO
YCTpPOICTBa, perucTpsl
yIpaBJeHus, PEKUMBI
paboTHI.

5/3UMHSIS

2.5

OIlK-2.3

212

BrimonHenue 3amaHuii 110
OpraHm3an  paboTel u
TIPOT PAMMHUPOBAHHIO
TallMEepHBIX YCTPOHCTB

5/3uMHSIS

25

OIIK-2.3

2.13

Kiaccugukanms mopros,
CTPYKTypa TOpTa, MOPTHI
MHKPOKOHTpOJIEpa
cepun MCS-51.

5/3uMHSIS

25

OIIK-2.3

214

BrimonHenue 3amaHuii 110
opraHu3anu paboTel
MIPOTPAMMHUPOBAHHIO
TapauieIbHBIX TTOPTOB
MHUKPOKOHTpOJIIEpa

5/3uMHSIS

25

OIIK-2.3

2.15

Hasnauenue CHCTEMB,
WCTOYHHMKN TPEpPHIBAaHHH,
PETHCTPHI CHCTEMBI
MpepbIBaHUI

5/3uMHSIS

25

OIIK-2.3

2.16

BrinonHenune 3agaHuil 1Mo
OpraHu3anuu paboTsl U
MIPOTPAMMHUPOBAHHIO
CHCTEMBI TIpepBIBAaHHHA
MHUKPOKOHTpOJIIEpa

5/3uMHSIS

25

OIIK-2.3

217

AIII nocnenoBaTeIbHOTO
MpUOIMKEHNS, COCTaB
omoka AIIIl, peructpsl
npeoOpa3oBaTess

5/3uMHSIS

25

OIIK-2.3

2.18

Brinonsenue 3aganuii no
OpraHu3anu paboTel U
MIPOTPAaMMHUPOBAHHIO

ALTII MUKpOKOHTpOJLIEpa

5/3uMHsIs

2.5

OIlK-2.3

2.19

Peructpel u  pexuMBI
pabots Taiimepa 2

5/3uMHsIs

2.5

OIlK-2.3

2.20

BrimonHenue 3amgaHuii 110
OopraHu3an paboTel U
MPOrPaMMHUPOBAHUIO
Talimepa 2
MHUKPOKOHTpPOJUIEpa

5/3uMHsIs

2.5

OIlK-2.3

221

Crpykrypa
SKUAKOKPHUCTATIINYECKOTO
WHIWKATOpa, Ha3HAYCHHE
BBIBOJIOB YCTPOWCTBA,
nananm3anms JKKHU

5/3uMHsIs

2.5

OIlK-2.3

2.22

Brimonnenue 3amaHuii 1Mo
OpraHu3aiu paboTel H
MPOrPaMMHUPOBAHUIO
KK

5/3UMHSIS

25

OIIK-2.3

2.23

W3zyyenue CTPYKTYPBHI,
NpUHIOMIA paboTHl HOpTa
UART u npuobperenue
YMEHHUH €ro

4/1

2.5

5/3uMHSIS

2/2

35

OIIK-2.3
IK-1.3




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Kon

HaunmMeHoBaHMe pa3ieioB, TeM
M BUJIOB pador

Ounas ¢opma

3aouHnas dpopma

Cemectp

Yacel

Jlek | IIp | Jlad

CP

Yacsl

Kype Jex | Ip | Jla6

CPp

*Kon
HHAUKATOpa
JOCTHKECHU A

KOMIIEeTEHIUH

IPOTpaMMHUPOBaHUS

2.24

N3yuenue MIPUHLIMIIA
paboThI, pEKUMOB PaOOTHI
TaliMepOB
MUKPOKOHTpOJIIEpa U
npuoOpeTeHne yMEHUH X
IPOTpaMMHUPOBaHUS

4/1

2.5

5/3UMHSIS

3.5

OIlK-2.3
IK-1.3

2.25

N3yuenue yCTpoiicTBa
napanienbHbIX ~ HOPTOB
MUKPOKOHTpOJIIEpa u
npuoOpeTeHne yMEHNH X
IPOTpaMMHUPOBaHUS

4/1

2.5

5/3UMHSIS

3.5

OIlK-2.3
IK-1.3

2.26

IIpuobperenne  ymeHwHi
OpraHu3aIu
B3aUMOJECHCTBUSL
MBE303IEKTPHUECKOT0
U3JTydaTess u
MHUKPOKOHTpOJIIepa

2.5

5/3UMHSIS

2.5

OIlK-2.3
IK-1.3

®opMa MPOMEKYTOUHOMI
aTTeCTAallUU — 3a4eT

OIIK-2.3
I1K-1.3

®opMa MPOMEKYTOUHOM
aTTeCTalMy — SK3aMeH

5/neTHss 18

3.0

Pa3znen 3. Unrepdeiichl.
Paszpaborka
MHUKPOIIPOLECCOPHOI
CHCTeMbI Ha  OCHOBe
MHKPOKOHTPOJLIepa.

3.1

Wnrepodeiicst
nepudepuitHbIX
YCTpOICTB.
HHTEP(EHCOB.
[MapannensHsie u
TIOCJIE/I0BATEIILHBIE
HHTEP(EHCHL.
CummeTpuyHas u
HECUMMETpPHUYHAs CXEMBI
nepenadu CHUTHAJIOB.
Wurtepdeiic RS-232.

THIIBI

S/ycT. 2

OIIK-2.3

3.2

CurHasbHEIC JTUHAH
uHTEpdeiica RS-232.
[Tpumepsnt peannsanuu
MPOTOKOJIA RS-232.
OrpannyenusRS-232.

S/ycr.

OIlK-2.3

3.3

WuTepdeiice RS-422,
RS-485. [pumepsr
annapaTHO-NporpaMMHON

peanuzaii  MPOTOKOJA
RS-485.

S/ycr.

OIlK-2.3

3.4

CAN - mHTepdeiic.
[puHOunel paboThl ceTH
CAN. [opa3zpsinabiit
apoutpax. dopmatet
Kazpa COOOIIICHHUS.
O6HapykeHHe OIMNOOK.

S/ycr.

OIlK-2.3

3.5

OcHoBHbIE STaIlbl
pazpabotkn  MIIC Ha
OCHOBE
MHKPOKOHTPOJLIEPA.
Pazpabotka w oTmagka
anmapaTHbIX CPEICTB.

S/ycr.

OIlK-2.3




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Kon

HaunmMeHoBaHMe pa3ieioB, TeM
M BUJIOB pador

Ounas ¢opma

3aouHnas dpopma

Cemectp

Yacel

Jlek

Ilp

Jlad

CP

Kype

Yacsl

Jlek

Mp | Jla6

CPp

*Kon
HHAUKATOpa
JOCTHKECHU A

KOMIIEeTEHIUH

Pazpabotka u oTnagka
POrPaMMHOTO
obecneuenus. MerToasl U
cpencraa COBMECTHOH
OTNaJKH aNMaparHbX |
MPOTPAMMHBIX CPE/ICTB.

3.6

Turnbt
MHKPOIIPOIIECCOPOB,  HMX
XapaKTepPUCTHUKA.
IIpomeccopsr  mmgpoBoi
00pabOTKN CHUTHAJIOB M MIX
0COOCHHOCTH.
TpeboBanus,
npenpsBIsieMble K K
npoueccopam  1H(pPOBOI
00pabOTKU CUTHAJIOB.

5/ycT.

OIIK-2.3

3.7

ApxutekTypa 1Hu(poBOro
CHTHAJBHOTO Tpolieccopa
ADSP-21xx: [IAHBL,
BBIYUCIIUTCIIbHBIC 6HOKI/I,
aZipecHble  T'€HEpaTopHl,
YCTPOMCTBO  yIpaBJICHUS
MOCJIEI0BATEIBHOCTHIO

BBIITIOJIHCHUA KOMAaHA.

S/ycT.

OIlK-2.3

3.8

[Iporpammupyemsie
JIOTHYeCKHe
HUHTErpaJibHbIC
Knaccudukarusi.
CTpykTypa  KpHUCTAIJIOB
FPGA. Ctpyxtypa CPLD.
SA3pIKH OTIMCAHU
anmmaparypel.

CXCMBI.

S/ycT.

OIlK-2.3

3.9

0630p
MHUKPOKOHTPOJIIEPOB
Pa3IUYIHBIX
IIPOU3BOJUTENEN.

S/ycr.

OIlK-2.3

3.10

[ToaroroBka K
MPAaKTUYECKOMY 3aHSTHIO
"CemMuCerMeHTHbBIE
WHIUKATOPHI": THUTIBI
HHIUKATOPOB.
JemuppaTopsl,
JTUHAMUYECKHUH
HHIUKATOD,
JIECSITHIHOE
npeoOpa3oBaHue OaiiTa.

JBOUYHO-

S/ycT.

25

OIIK-2.3

3.11

Brinmonnenue 3amaHuii 1Mo
OpraHu3aiu paboTel H
MPOrpaMMHUPOBAHUIO
CEMHCETMEHTHOTO
WHAUKATOpA.

Slyer.

25

OIIK-2.3

3.12

Breninee yIpaBleHUE
CYETOM Talimepa,
U3MEPEHUE NIUTENBHOCTU
UMITYJbCa, nepuona
CIEJIOBaHUsI HMMITYJIbCOB,
4acTOTHI CHUTHAIa,
MpOTpaMMHAs pearn3anus
3aJePIKKU.

Slyer.

25

OIIK-2.3

3.13

Brimonnenune 3amaHuii mo
opraHusaiuu paboTel U

Slyer.

25

OIIK-2.3
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Kon

HaunmMeHoBaHMe pa3ieioB, TeM
M BUJIOB pador

Ounas ¢opma

3aouHnas dpopma

Cemectp

Yacel

Jlek

Ilp

Jlad

CP

Kype

Yacsl

Jlek

Mp | Jla6

CPp

*Kon
HHAUKATOpa
JOCTHKECHU A

KOMIIEeTEHIUH

MPOrpaMMUPOBAHUIO
MUKpPOKOHTpOJUIepa ISt
U3MEpPEHUs]  BPEMEHHBIX
apaMeTpOB MMIYIBCHBIX
MOCJIEJOBATEIbHOCTEN

3.14

Cxema B3auMOJACHCTBUS
ycrpoiicte no muHe 12C,
NPUHINT obOmeHa
IaHHBIMH, pabota C
yCTpoiicTBamu,

MOAKJIFOUYCHHBIMH K IIMHE.

S/ycT.

2.5

OIlK-2.3

3.15

Brinonsenue 3aganuii 1o
opraHuzanuu padoTHl U
MPOTPaMMHUPOBAHHIO
uHTEpdeiica 12C
MUKPOKOHTPOJLIEPA.

S/ycT.

2.5

OIlK-2.3

3.16

YCTpOoHCTBO KiIaBUATYPBIL,
3¢ ekt npebesra
KOHTaKTOB, cxema
MPOTPaMMEI € TUHHYIHOTO
CKaHHPOBAHUS
KJIABHATYPHL.

S/ycT.

25

OIIK-2.3

3.17

BrinonHenune 3agaHuil 1Mo
OpraHu3anuu paboTsl U
MIPOTPAMMHPOBAHHIO
KIaBHATYpEl B COCTaBe
MIIC

S/ycT.

25

OIIK-2.3

3.18

VYerporictBo 1mmHB  SPI,
THUIIBI TOJKIIOUCHUA,
PEXUMBI pabOTHI.

S/ycT.

2.5

OIlK-2.3

3.19

Brinonxenue 3aganuii mo
OpraHu3anu paboTel U
MPOrPaMMHUPOBAHUIO
uHTepdeiica SPI
MUKPOKOHTpPOJIJIEpA.

S/ycr.

2.5

OIlK-2.3

3.20

[TapameTpsbl 10
curnaima, cxema WM
MHKPOKOHTpOJLIIEpA.

S/ycr.

2.5

OIlK-2.3

3.21

BrimonHenue 3amgaHuii 110
(hopMHUPOBAHUIO CUTHAIOB
¢ HIMM

S/ycT.

25

OIIK-2.3

3.22

YerpoHcTBO M IPUHLUI
JeUCTBHS 3BYKOBOTO
MbE30KePAMHIECKOTO
M3JIydaTes.

S/ycT.

25

OIIK-2.3

3.23

Brimmonnenre 3amaHuii 1o
OpraHu3aiu paboTel U
MPOrpaMMHUPOBAHUIO
3BYKOBOT'O
MbE30KEPAMHUUECKOT0
W3ITy4daTes.

Slyer.

25

OIIK-2.3

3.24

CTpykTypa MHKpPOCXEMBI
4acoB peaibHOro
BpEMEHH, PEXKUMBI
paboTHI, Ha3HaueHue
PETHCTPOB-CYETUHKOB.

Slyer.

25

OIIK-2.3

3.25

Brimonnenune 3amaHuii mo
opraHu3zaluu
B3aUMOJICHCTBUS
MHUKPOKOHTpOJLIEpa H

Slyer.

25

OIIK-2.3




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Ounas ¢opma 3aouHnas dpopma *Kon
KOH HaumeHoBanmne pa3aejoB, TeM Yacwl Yacel HHAUKATOpa
M BH/I0B padoT Cemectp Jex | Tp | Jla6 cp Kype Jex | Tp | Jlag | CP JOCTHKEHUS
KOMIIETEHIIMH
MHUKPOCXEMBI 4acoB
peasbHOr0 BPEMEHH.
3.26 | HU3yuenne CHUCTEMBI
MpephIBAaHUMA
MHKPOKOHTPOJIIEpa " 7 4/1 | 25 S/ycr. 212 | 35 OHI}{If;LZéS
npuoOpeTeHne YMEHU ee '
MPUMCHCHUS.
3.27 | U3yuenne aHaJIoro-
UPPOBOTO
npeoOpazoBaTeist " 7 4/1 | 25 S/yer. 22 | 3 OHI}{If;LZéS
npuoOpeTeHHe  HABBIKOB '
pabOTHI C HUM.
3.28 | HUzyuenne
JKHUJIKOKPHCTAJUTNUECKOTO
MHJMKaTOopa u
npHOOpeTeHHEe  HABBIKOB 7 4/1 | 25 S/ycr. 3 Onl_gffés
OpraHHu3aIiu ero
B3aUMOJEICTBUSA c
MHKPOKOHTPOJLIEPOM.
3.29 | Usyuenue
MOCJIE/IOBATEIILHOTO
uHrepdeiica 12C u
OpHOOpeTeHHEe  HABBIKOB 7 4/1 | 25 S/ycr. 3 Onl_gffés
ero MIPUMEHCHUS B
MHKPOITPOIIECCOPHOM
cHCTEME.
3.30 | U3yyeHnue kinaBHATYyphl U
nproOpeTeHre  HaBBIKOB
OpraHu3aIiu ee 7 1 2.5 S/ycT. 3 Ol_&lffés
B3aNMOIEUCTBHUS C '
MHUKPOKOHTPOJLIEPOM.
dopma  POMEKYTOUHON Py 4 OIlK-2.3
aTTECTAIlUU — 3a4eT I1K-1.3
®dopma  POMEKYTOUHON 7 36 OIIK-2.3
aTTEeCTAllUU — IK3aMEH I1K-1.3
Kypcogas pabora 7 36 | S/metHss 36 Onl_gffég
Htoro yacos (6e3 yu€ta
Hacos ta 34 | 34| 34/8 | 114 8 | 10 | 8/8 | 204
MPOMEXYTOUHYIO
aTTECTAINIO)

5 ®OHJ ONEHOYHbBIX CPEACTB J1JIsA TIPOBEJEHUA .
TEKYLWET'O KOHTPOJISA YCIIEBAEMOCTHU U ITPOMEXYTOYHOU
ATTECTAIIMHA OBYYAIOIIIUXCA ITO JUCIUITVIMHE

@OHA ONIEHOYHBIX CPEACTB U TPOBENCHHS TEKYIIETO KOHTPOJIS YCIEBAEMOCTH W MPOMEXYTOUHOM
aTTeCTAallMH IO AUCIUILTHHE 0opMIiIeH B BHe mpuioxeHus Ne | x paboueil mporpaMmMe JUCIUIUIMHBI U pa3MeIleH B
JJIEKTPOHHON WH(OpPMaMOHHO-00pa30BaTeIbHON Cpefe YHHUBEPCUTETa, JOCTYHNHOM OOydaromeMmycst 4epe3 ero

JINYHBIA KaOUHET

6 YYHEBHO-METOJANYECKOE U THOPOPMAIIMOHHOE OBECIIEYEHUE

JUCHUILIMHBI

6.1 YueOHas auTepaTypa

6.1.1 OcHoBHAs JINTEepaTypa

Koun-Bo 5k3.
Bubmmorpadudeckoe onrcaHue B Oubnmorexe/
OHJIAliH
BonoBo3os, A. M. MUKpOKOHTPOJUIEPHI JJIsl CHCTEM aBTOMATHKH : ydeOHOe o
6.1.11 Omnnaitn

nocobue / A. M. BomoBo3os. — 2-e uzn. — Bosoraa : Bol'Y, 2015. — 164 ¢. —




URL: https://e.lanbook.com/book/93084 (mata obpamenns: 15.04.2024). — Texcr :
2JIEKTPOHHBIH.

6.1.1.2

JbsikoB, 1. A. MUKpOIIPOLIECCOPHBIE CUCTEMBI: apXUTEKTYpa MUKPOKOHTPOJLIEPOB
cemeiictea MCS-51 : yue6HOe mocobme / M. A. IpsixoB ; TamOGoBcKuit
TOCYJapCTBCHHBIN TeXHUUECKUH yHIBEepcUTeT. — TamOo0B : TamOoBCKHi
rocynapcTBeHHbIN TexHndecknit yausepcuret (TI'TY), 2014. — 79 ¢. — URL:
https://biblioclub.ru/index.php?page=book&id=277684 (mata obpamicHus:
18.04.2024). — TeKcT : 3JIEKTPOHHBIH.

6.1.2 JlonoJHUTebHAS JUTEpPATypa

Ounnaiin

Kon-Bo 3Kk3.
Bubnuorpapuueckoe onncanue B Oubanorexe/
OHJIAMH

6.12.1

MuponoB, 5.M. MukpokonTposeps! cepuu 8051 : npaktukym / pen.: E. I'.
Connarenkos, B. A. Kapauenues. — Upkyrck : UpI'VIIC, 2018. — 77 ¢. — URL:
https://umczdt.ru/books/1319/265060/ (nata obpamenus: 26.04.2024). — TekcT :
JJIEKTPOHHBIN.

Omnmnaitn

6.1.2.2

[IpoekTupoBaHue CHCTEM Ha MHUKPOKOHTpOJUIEpax ¢ apxurekTypHoit MCS-51 :
METOJI. YKa3aHHs K BHIMOJIHEHHIO J1a0. padoT mo AuciuruinHe "MuKpoIpoIeccop.
nH(OPM.-yIpaBIIAIOIINe CUCTEMBI XK.-1. TpaHcI." / dexep. areHTCTBO XK.-/. TPAHCIL., 1
Upkyr. roc. yH-T myTei coobul. ; coct. b. M. Muponos. — Upkyrck : UpI'YIIC,
2011. — 82 ¢. — TeKcT : NIeKTPOHHBI#H // anekTpoHHas oubnuorexa Upl'YIIC. —
PexwM gocTyna: Ui aBTOpH3. TOIH30BATENCH.

6.1.2.3

[IpoekTupoBaHye CUCTEM Ha MHKPOKOHTpoJuIepax ¢ apxurekrypoid MCS-51 : Jla0.
MPaKTHKYM MO AUcCHUILITMHE "MUKpomnpoeccop. HHPOPM.-yIpaBIsIONIe CUCTEMBbI"
/ denep. areHTCTBO XK.-1. TPAHCIL., IpKyT. TOC. YH-T myTei cooorr. ; coct. b. M. 1
MuponoB. — Upkyrck : UpI'VIIC, 2014. — 62 €. — Tekcr : 31eKTpOHHBIH //
anekrpoHHas 6ubnmmoreka Upl'YIIC. — Pexxum noctyma: 1iist aBTOpH3.
10JIb30BaTEEH.

6.1.2.4

PazpaboTka nudpoBoro ycrpoiicta Ha OCHOBE OJHOKPHCTAIILHOTO
MHUKPOKOHTPOJUIEPA : METO/I. YKa3aHHsl K BBIOJHEHHIO KypCOBOW paboThI 10
auctuIuinHe "MUKpoIpolieccopHble HHPOPMaIMOHHO -YIIPABIISIOIINE CUCTEMBI" /

denep. areHTCTBO XK.-1. TPaHCIL., MpKyT. roc. yH-T myTei coobrr. ; coct. b. M. 1
MuponoB. — Upkyrck : UpI' VIIC, 2016. — 38 ¢. — Tekcr : 31eKTpOHHBIH //
anekrpoHHas 6ubnmmnoreka Upl'YIIC. — Pexxum noctyma: 1iist aBTOpH3.
MOJIb30BATENEH.

6.1.2.5

I'ypos, B. B. OcHoBbI Teopuu u opranuzanuu 9BM : yued. nocodue / B. B. I'ypos,
B. O. UykanoB. — M. : UnTepHer-YH-T MHbopm. TexHomnornii, 2012. — 269 ¢. — 15
TekcT : Henocpe1CTBEHHBIH.

6.1.3

YueOHo-MeToAMYeCKHe pa3padoTKH (B T. Y. JIsl CAMOCTOSITeIbHOM pPadoThI 00y4YaloUXCs)

Komn-Bo 7k3.
Bubmmorpadudeckoe onrcaHue B Oubnmoreke/
OHJIAMH

6.1.3.1

MuponoB b.M. MeTtonnueckue yka3anust 1o u3ydyeHuro gucuumiusel 51.0.47
MuxkponporeccopHble HHPOPMAIMOHHO-YIIPABISIONINE CUCTEMEI 10
crermanbHOCTH 23.05.05 Crucrembl o0ecnieyeHnsl IBKEHUS I10€3/0B,
crenuanu3anus ABTOMAaTHKa U TeIeMeXaHHuKa Ha )KeJIe3HOIOPOKHOM TpaHCIopTe / Onnaiin
Muponos b.M.; UpI'YIIC. — Upkyrck : UpI'VIIC, 2023. — 21 ¢ - Teker:
anekTpoHHbIH. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_48674_1417_2024_1_signed.pdf

6.2 Pecypchbl nHGOPMALMOHHO-TETeKOMMYHUKAIMOHHOM ceTH « AHTepHeT»

6.2.1

Hayunas anextponnas 6nbnunoreka eLIBRARY.RU — https://elibrary.ru/

6.2.2

DnexkTpoHHO-0nbnoTeuHas cucrema «M3aarensctBo Jlauby, https://e.lanbook.com/

6.2.3

OnexTpoHHas OUOIMOTEKa Y4eOHO-METOAMYECKOrO LICHTPA MO O00pPa30BaHHI0 HA HKEIE3HOIOPOKHOM
tpancnopte «9b YMII XXAT» — https://umczdt.ru/books/

6.3 IIporpammHoe o0ecniedyenne 1 HHGOPMALMOHHbIE CIPABOYHBIE CHCTEMBI

6.3.1 bazoBoe mporpaMMHoe obecreueHne

6.3.1.1

Microsoft Windows Professional 10, rocynapcrBennsrii koHTpakT ot 20.07.2021 Ne
0334100010021000013-01

6.3.1.2

Microsoft Office Russian 2010, rocymapctBenHbIi KOHTpakT oT 20.07.2021 Ne 0334100010021000013 -
01

6.3.1.3

FoxitReader, CBOOOTHO pacmpocTpaHseMoe MIPOrpamMMHOE obecrieueHne http://free-
software.com.ua/pdf-viewer/foxit-reader/

6.3.1.4

Adobe Acrobat Reader DC cBoOomHO pacmpocTpaHsieMoe HporpaMMHOE —oOecnedeHue
https://get.adobe.com/ru/reader/enterprise/

6.3.1.5

SAnnexc. bpaysep. IlpuknamgHoe mporpaMMmHOoe obecriedenne oOmero HaszHadeHus, OducHble




MIPIIIOKEHUS, JINIEH3HUS — CBOOOIHO paclpoCTpaHsIeMoe MporpaMMHoe obecrieueHre 1o Jurner3nu BSD
License

6.3.2 Crieniuaiu3upoBaHHOE MPOTPaMMHOE o0ecreueHue

MHTETpUpOBaHHas cpeja pa3padoTKH MPOrpaMMHOT0 odecredeHusi MUKpoKkoHTposuiepoB Keil mVision,

6.3.2.1 JemoBepcusi, AlpeH — mporpamMma TecTUpOBaHMs 3HaHUI (cBOOOAHO pachpocTpansemoe I10),
http://irenproject.ru/
6.3.3 UndopmanuoHHbie CIPABOYHBIE CUCTEMbI
6.3.3.1 \ He npexycmoTpenst
6.4 IlpaBoBbIe 1 HOPMATHBHBIE JOKYMEHTHI
6.4.1 He npenycMmoTpenst

7 OIIUCAHUE MATEPUAJTBHO-TEXHUYECKOM BA3BI,
HEOBXOJUMOIi /151 OCYIIECTBJIEHUSI YYEBHOI'O ITPOLIECCA
MO JUCHUILIMHE

Kopmryca A, B, B, I', I, E UpI'YIIC maxozxstcs no aapecy r. UpkyTtck, yi. UepHsImieBckoro, 1. 15;
kopiryc JI UpI'YTIC Haxomutcs — mo agpecy T. UpkyTck, yi. JlepmonTosa, 1.80

VYuebnast aynuropust b-206 1uist mpoBenieHns ISKIIMOHHBIX U TPAKTHYECKHUX 3aHATHI, 1a00paTOpHBIX padoT,
TPYIIOBBIX U HHAUBHIYAIbHBIX KOHCYIbTalNH, KypCOBOTO NMPOEKTUPOBAHUS (BBIIIOIIHEHNS KYPCOBBIX
paboT), TEKyIIero KOHTPOIS U MPOMEXYTOUHOH arTecTanun. OCHOBHOE 000pyIoBaHHE:!
CHeuaIn3upoBaHHas MeOesb, MyJIbTUMEIHANIPOSKTOP, 3KpaH, (HOyTOYK mepeHoCHOH). s mpoBeaeHns
3aHATHI UMEIOTCs yueOHO-HarIIsIIHbIE MOCO0Hs (TPE3EHTAINH, IITAKATHI).

Kommbrotepusiii knace A-212 «APM kadenpsl «ABTOMaTHKA, TeJIEMEXaHUKa U CBSI3b» JUIS IPOBEACHUS
MIPAKTHIECKHUX 3aHATHH, 1a00paTOPHBIX paboT, TPYNIOBEIX U HHANBHIYATbHBIX KOHCYIbTANNH, KYpCOBOTO
MIPOSKTHPOBAHNUS (BBIIOIHEHHS KYPCOBBIX PaboT), TEKYIIETO KOHTPOIIS B MPOMEKYTOYHON aTTECTAIlNH.
OcHOBHOE 000pyAOBaHME: CHEIHATH3NPOBaHHAS MEOEIh, MyITbTHMEINAIIPOSKTOP, SKPaH, KoMIbloTep. [t
MIPOBEACHUS 3aHATHH UMEIOTCS YIeOHO-HATIBIIHBIe Tocoous (Tpe3eHTanu, miakatsl). ctean SDK 1.1 (
SDX-09)

VYuebHas ayauropus b-316 ans npoBeneHNs IEKINOHHBIX W MPAaKTUICCKUX 3aHATHH, TaO0paTOpHBIX padoT,
TPYIIOBBIX U HHANBUIYAIbHBIX KOHCYIBTAlNH, KypCOBOTO IPOSKTHPOBAHMS (BBIITOTHEHHS KypPCOBBIX
paboT), TEKyIIero KOHTPOJIS U MPOMEXYTOUHOH arTecTanun. OCHOBHOE 000pyIOBaHNUE:
CHenuaIn3upoBaHHas MeOesb, MyIbTUMEIHAIPOEKTOP, 3KpaH, (HOyTOYK mepeHoCHOH). s mpoBeaeHns
3aHATHI UMEIOTCs yueOHO-HarsIIHbIe TOco0Hs (TPEe3eHTALINH, TIIIAKATHI).

[MomemieHus U1t cCaMOCTOSTENBHON pabOThl 00YUYAIOIIUXCS OCHAILIEHBI KOMITBIOTEPHOH TEXHUKOH,
TIOJIKJIIOYEHHOH K MH()OPMAIIMOHHO-TEJICKOMMYHHKAIIMOHHOH ceTH «/IHTepHeT», 1 00ecneueHbl JOCTYIIOM B
ANEKTPOHHYIO HH(POpMaIMOHHO-00pazoBatenbHyto cpeny Mpl YIIC. [TomenieHns A caMOCTOSITENbHO I
paboTHI 0O0yJaIOIIIXCS:

— YUTAJIBHBIE 3aJIbI;

— y4eOHbIe 3a1bl BEIYUCTUTENbHOM Texankn A-401, A-509, A-513, A-516, A-501, A-503, J1-505, A-507;

— MOMEIIEHHUS JUIs XPaHeHUs1 U TPO(UIIAKTHIECKOTo 00CIy )KUBaHUs yueOHoro obopynoBanus — A-521

8§ METOAUYECKHUE YKA3ZAHUA JJI51 OBYYAIOIIIUXCSA
ITO OCBOEHHMIO TN CIIUITJIMHBI

Bun yuebHoM
ESITENILHOCTH

Opranuzanus yaeOHOH 1eSTeTbHOCTH 00yJaromerocs

Jlekmmst (ot jatmHCKOTO «lection» — YTEHWE) — BHUI AyTUTOPHBIX YYeOHBIX 3aHSTHH.
Jlekus: 3axnanbpIBaeT OCHOBBI Hay4YHBIX 3HAaHUM B CHUCTEMAaTH3UPOBAHHOMW, MOCJIEIOBAaTEIbHOM,
000011IeHHON (hOpMe; PACKPHIBAET COCTOSIHUE M TEPCICKTUBBI Pa3BUTHS COOTBETCTBYOIICH
0o0NacTH HayKu W TEXHHWKHU; KOHIIGHTPUPYET BHUMaHHE OOYy4arolIMXCs Ha HauOoliee CIIOKHBIX,
Y3JI0BBIX BOIIPOCAX; CTUMYJIMPYET NMO3HABATENILHYIO aKTHBHOCTH O0yUYaIONTUXCS.

Bo BpeMmsi JIEKIIMOHHBIX 3aHATHH OOyJaromuiicsi OOJDKEH YMETh CKOHIIEHTPHPOBATH
BHUMaHHE Ha HM3y4aeMBIX MpoOJeMax W BKIIOYUTH B pabOTy BCE BHIBI MaMSTH: CIOBECHYIO,
00pa3HyI0 U MOTOPHO-IIBUTATEIbHYIO. [[J1s1 3TOr0 BeCch MaTepuall, U3jJaracMblil IIPEroaBaTeieM,
oOygaromemMycss HEOOXOIUMO KOHCIIEKTUPOBaTh. Ha TMOJIIX KOHCHIEKTa CleQyeT IIOMedYaTh

.HGKL[I/IH BOIIPOCHI, BBIJACJICHHbBIC OGy‘laIOHII/IMCSI Ul KOHCYyJIbTallUM C TIpernoAaBaTCICM. BLIBOHI)I,

MOJy4eHHbIE B BHJE (DOPMYyJ, PEKOMEHJyeTcs B KOHCIIEKTE IIOJYEPKHBAaTh WIN OOBOAWTH
paMKoii, 4TOOBI JTyuie 3arroMuHaIUCh. [107€3H0 COCTaBUTH KPaTKUil CIIPaBOYHUK, COAEp KAl
OTIpe/ieNIeH s BaXXHEHIINX MOHATHH ekunu. K KaXIoMy 3aHATHIO CIIeyeT pa3o0paTh MaTepuai
npenpaymed Jexnud. M3ydas marepuan 1o Y4eOHWKY WM KOHCIIEKTY JIEKIWH, CIeZyeT
MEPEXOANUTH K CIENYIONIEMY BOIIPOCY TOJIBKO B TOM CIIy4dae, KOIZla XOPOIIO YCBOEH NPEAbIAYIINI
BOIIpOC. Psii BONMPOCOB MUCHMIUIMHBI MOXET OBITh BBHIHECEH HAa CaMOCTOSATENBHOE H3y4YCHHE.
Takoe 3amanne TpeOyeT OMEPAaTHBHOTO BBINOJHEHHSA. B KOHCIEKTe JeKuuii HEeoOXOIMMO
OCTAaBUTh MECTO IUIS OCBEIIEHHS YMOMSHYTHIX BOIpPOCOB. OOO3HAYMTH BOMPOCHI, TEPMHHBL,
MaTepuan, KOTOPBIA BBI3BIBAET TPYAHOCTH, IOMETUTh M MONBITATBCS HAWTU OTBET B




pekoMeHayeMoii auteparype. Eciin camMocTosTenbHO HE yaaeTcsi pa3zo0paThesi B MaTepHaie, TO
HE00X0auMO c(OPMYIUPOBATH BOMPOC M 3aJaTh IMPEMOJABATENI0 HA KOHCYJIbTAI[MH, HA
MPAKTHYECKOM 3aHITHH

IIpakTuueckoe
3aHATHE

[pakTuyeckoe 3aHATHE — BUJ ayAUTOPHBIX YUeOHBIX 3aHATHH, LielieHanpaBiIeHHas Gopma
OpraHu3aly y4eOHOro Ipolecca, P peaau3aliid KOTOpoil o0ydaronyecs 10 3aJaHUI0 U MOJ
PYKOBOACTBOM IIPEHOAABATENs BBIIOJIHAIOT NPAaKTHYSCKUE 3amaHus. [IpakTHueckue 3anaHus
HanpaBjeHbl Ha yriyOleHHe HAayYHO-TEOPETHMYECKUX 3HAHUH M OBJIAJCHHE OIpe/eICHHBIMU
MeToJlaMH paboThl, B MPOIIECCe KOTOPBIX BHIPA0ATHIBAIOTCS YMEHHUSI M HABBIKHM BBIMIOJIHEHHS TE€X
WIM HMHBIX y4eOHBIX IEWUCTBMH B naHHOW cdepe Hayku. [IpakTiueckue 3aHATHS Pa3BHBAIOT
Hay4yHOE MBIIUICHUE U PEYb, MO3BOJIAIOT MPOBEPUTH 3HAHMS OOYYAIONIMXCS, BBICTYMAIOT Kak
Cpe/CTBa OIEPaTUBHOM 0OpaTHOM CBSI3M; 1IEJIb MPAKTUUECKUX 3aHATHH — YIIyOJsITh, PACIIUpPSITH,
JeTaIM3NUpPOBATh 3HAHUS, IOJIydCeHHBIC Ha JIEKIMH, B 0000meHHOW (opMe M COAEHWCTBOBATH
BBIPAOOTKE HABBIKOB PO(ECCHOHANBHON IS TETHbHOCTH.

Ha mnpakTH4ecKMX B3aHATHAX IOOPOOHO PAacCMATPHBAIOTCS OCHOBHBIE — BOIPOCHI
JHCLMIUIMHBI, Pa30OUparOTCs OCHOBHBIC THUIBI 3amad. K KaxIoMy NpPaKTHYEeCKOMY 3aHATHIO
ClleqyeT 3apaHee CaMOCTOSTENILHO BBHIIOJHHUTH IOMAalIHEe 3aJaHUEe W BBIYYUTH JICKIIMOHHBIN
MaTtepHal K cienyromeid TeMe. CHcTeMaTHueckoe BBIIIOJHEHHE JOMAITHUX 3alaHUH 0053aTeIbHO
U SBJISIETCSI BAKHBIM (PaKTOPOM, CIIOCOOCTBYIOIUM YCHEITHOMY YCBOCHUIO TUCHUIIHHBI

JlabopaTopnas
pabora

OCHOBHOW MeNbI0 JTA0OPATOPHBIX pPAa0OT SABISETCS TEOpEeTHYECKoe OOOCHOBaHHE,
HaJIITHOE W/WIN  JKCIEPHMEHTAIbHOE MOATBEPXKACHHE W/WIM IIPOBEpPKa CYIIECTBEHHBIX
TEOPETHYECKNX IOJIOKEHUH (3aKOHOB, 3aKOHOMEPHOCTEH) aHalIW3 CYLIECTBYIOIINX METOAWK U
METOJIOB MX peamm3amuu W T.4. OHM 3aHUMAIOT NPEHMYIIECTBEHHOE MECTO IIPU H3yUYCHUH
JUCUMIUIMH 00s3aTeNbHONM YacTH M 4acTH, (opMHpyeMoil ydacTHMKaMH 00pa30BaTelbHBIX
oTHo1IeHui broka 1.

Hcxops u3 uenu, coaepkaHueM Ja00paTOpHBIX padoT MOTYT OBIT:

- SKCIIEPUMEHTANIbHAS IPOBEpKa GOPMYJI, METOJMK PacdeTa;

- MpOBEJCHNE HATYPHBIX MU3MEPEHUI CBOWCTB, pabOYMX MapaMeTpoB, PEKHUMOB PabOTHI
MIPY TIOMOIITH JJa00PATOPHOTO 000PYIOBAHUS H/HIH CTCHIOB M MAKETOB;

- 03HAKOMJICHHUE, aHAJIN3 ¥ TEOPETHYECKUE BBIKJIA/IKU 110 YCTPOMCTBY, IPUHINITY AHCTBUS
U crnocobdaM OOCTy)XMBaHMS —aIlapaTroB, JeTajeld MallnH, MEXaHW3MOB, IIPOIIECCOB,
MPOTEKAOUINX B HUX IIPU 3TOM H T.1.;

- HarjsiHas rpaduyeckas HHTEPIPETals YepTexKer, cXeM, 00bEMHBIX ITOBEPXHOCTEH U
T.JI., BOCIPOHU3BOIUMBIX C TIOMOIIBIO CIICIHAIN3UPOBAHHOTO MPOTrPAMMHOTO 00ECICUCHUS;

- MMHUTAIIOHHOE MOJICIMPOBAaHKE IPOLECCOB, NMPOTEKAIONIMX B CIOXHBIX XUMHUYECKHX,
(hM3NYIECKUX, MEXaHHUECKHUX, JICKTPHUECKUX U TP. 00BEKTAX;

- HarjsiIHOE TIpelcTaBieHHe O paboTe MepcoHala KOHKPETHOH OpraHu3aluy I
noapazaeneHust OAO «PXK/» mocpencTBOM MOJIENUPOBAHMS ITATHRIX M BHEIITATHBIX CUTYallni
B BUPTYaJIbHBIX CHIEHMATU3UPOBaHHBIX APM (aBTOMaTH3MPOBAaHHBIX pa0OYMX MECT);

- YCTaHOBJICHHE M TOATBEPXKICHHUE 3aKOHOMEPHOCTEH (IyTeM CpaBHEHHUS MPOBEJCHHOTO
HKCHEPUMEHTA U PACCUUTAHHBIX 3HAUYEHUH) U T.11.;

- O3HAKOMJICHHE C METOJMKAMH{ NPOBEJICHUS SKCIEPHMEHTOB, HATJLSIIHBIM yCTPOHCTBOM
CTEH/I-MaKEeTOB U Tp.;

- YCTaHOBJICHHE CBOWCTB BEIIECTB, MX KAYECTBEHHBIX M KOJIMYECTBEHHBIX XapaKTEPHCTHK;

- aHAJIN3 Pa3IMYHBIX XapaKTEPHUCTHK MPOLECCOB, B TOM YHCIIE MPOM3BOACTBEHHBIX U MHBIX
MPOLIECCOB;

- pacdeTr mapaMeTpoB PA3JINYHBIX SIBJICHUH H MpOo1ECCOB, CMOACINPOBATE KOTOPLIE HE
BO3MOYKHO B pEaJIbHBIX YCIOBHAX (HapUMep, Ype3BbIYaifHbIe CUTYAIUH U TIP.);

- HaOJII0/IeHNe PA3BUTHS SIBJICHHUM, ITPOLIECCOB U JIP.

JlomyckaeTcst MHOE CojiepKaHue J1abopaTopHBIX paboT, eciid 3TO OyJeT crmocoOCTBOBAThH
peanuzaiuy 1esiei u 3a1a4 AUCUUIUTUHEL U (OPMHUPOBAHHIO COOTBETCTBYIOIMX KOMITETSHIIHH.

ITo xapakTepy BBIIOIHAEMBIX Ta0OPATOPHBIX pabOT BO3MOKHBI:

- O3HAKOMMTENbHbIE PaOOTHI, WCIOJb3yeMble JJIsI  3aKpeIUIeHHs  W3ydYeHHOTO
TEOPETHYECKOTO MaTeprabl;

- aHAIUTHYECKUE PabOThI, NCIOIB3yEeMbIE IS TIOyYeHNs] HOBOW MH(pOPMAIMK Ha OCHOBE
(hopMan30BaHHBIX METOIOB;

- TBOpYECKHE pabOThl, OPHUEHTHPOBAHHBIE Ha CAMOCTOSATEIBbHBIH BHIOOP MOAXOIOB
penieHus 3anaad.

IIpexxge, 4eM NPUCTYNUTH K JAOOPAaTOPHBIM 3aHATHSAM, OOYYaIOUIMMCS HEOOXOAUMO
MOBTOPHUTH TEOPETHUECKUN MaTepual mo Teme padothl. Kaxmas nabopaTopHas paboTa ocHalleHa
MCTOANYCCKUMHU YKAa3aHUIMH, paSpaGOTaHHBIMI/I npenoaaBaTCIsIMU, BEAYIIUMU TUCHUTIIINHY

CamocrosTensHas
pabora

OOyyeHne N0 JUCHUILIMHE «MUKpPOIPOLECCOPHBIE HH()OPMAIMOHHO-YIIPABIISIONINE
CHCTEMBI» NPEyCMaTpUBaeT aKTHBHYIO CaMOCTOSITENbHYIO paboTy oOyuatomerocsi. B pasnene 4
paboueii mporpamMmsl, KOTOPBIN Ha3biBaeTcst «CTPYKTypa U CoJiepKaHNE AUCIIUILINHED), BCE YaCHl
CaMOCTOATENILHOM PabOThI pacmucaHbl IO TEMaM M BOIPOCaM, a TakkKe yKa3aHa HeoOXogumasi
yaeOHas tuTepaTypa: 00yJaromuiics n3y4aeT y4eOHbIH MaTepral, pa3orpaeT MpUMephl U perraet




pa3sHOYPOBHEBBIC 3324l B paMKax BBIMOJHEHMS KaK OOIIMX [OMAIIHWX 3aJaHui, TaKk u
MHIUBUIYaJIBHBIX JoMamHux 3aganuit (UJ3) m apyrux BumoB paboT, HperyCMOTPEHHBIX
pabouell mporpaMMol AWMCUMIUIMHEL [Ipy BBINOJHEHWMHM NOMAIIHMX 3aaHuil o0ydaromemycs
cileflyeT OOpaTHThCS K 3ajadaM, pEIICHHBIM Ha MPEABIAYHIMX MPaKTHYECKUX 3aHATHX,
pELIeHHBIM JOMAaIHUM paboTaM, a TakXke K INpuUMepaM, NMPHUBOJMMBIM JiekTopoM. Ecim storo
OyzIeT HeIOCTATOYHO JUIS BBHINIOJIHEHUS] BCel pabOThl MOXKHO JOIIOJHUTENILHO BOCIIOIB30BATHCS
y49eOHBIMHA TIOCOOMSIMH, TIPUBEIEHHBIME B pasnerne 6.1 «Ydaebnas nmuteparypay». Eciu, HecMOTps
Ha W3y4YCHHBIH MaTepHal, 3aJaHHe BBIIOJHWUTH HE YIAaeTcsd, TO B 00A3aTEIBHOM IOPSIKE
HEOOXOANMO MOCETUTh KOHCYJIBTALUIO TIPETIOJABATENs], BEAYIIET0 PAKTUIECKUE 3aHATHS, W/HITH
KOHCYJIbTAIIHIO JIEKTOPA.

Jomamiane 3amaHus, WHIWBHAYyalbHbIC JOMAIIHHE 3aJaHWi W Jpyrue paloThl,
IpeTyCMOTPEHHbIE  pabodell  MporpaMMOM  JUCHUIUIMHBI  JTOJDKHBI  OBITh  BBINTOJIHEHBI
o0ydJaromuMcs B YCTaHOBJIEHHBIE IPENOAABaTEIEM CPOKH B COOTBETCTBUH C TPeOOBaHHSIMHU K
odopmileHHIO TEKCTOBOW M TpaduuecKoil JTOKyMEHTaluH, chOopMyIHpoBaHHBIM B [lomoxxeHuu
«TpeboBanus kK 0popMIICHHIO TEKCTOBOH M rpaduueckoil TokymMeHTauun. HopMOKOHTpOIIB)

KoMmmieke yaeOHO-METOMYECKUX MAaTEPHAIIOB IT0 BCEM BUIaM Y4eOHOH AESATENLHOCTH, MPELyCMOTPEHHBIM paboueh
MPOTPaMMOIl TUCIMILIHHEL (MOIYIIS), pa3MeIleH B AJIEKTPOHHOI mH(popMamonHo-o0pa3oBarensHoi cpene Upl' YIIC,
JIOCTYITHOW 00YyYaroIeMycCsl Uepe3 ero JIMIHbIA KaOHHET




IIpuio:xkenne Ne 1 k padoueil mporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O0uIne MoJ10:KeHus

®onn  oueHouHslx cpeactB (POC) sBaseTcs COCTaBHOM YacTbi0 HOPMATUBHO-
METOJIMYECKOT0  OOECreueHus: CUCTEMbl OIEHKM KauecTBAa OCBOCHHA  OO0yYarolIMMHUCA
00pa3zoBaTeNbHON MPOTPAMMBI.

@OHJ OLEHOYHBIX CpPEJCTB MpeAHa3HAuYeH Ui HCIOJIb30BaHUA OOydaroluMucs,
npenogaBatensmu, ammuuuctpamuenn Hpl'VIIC, a Takke CTOpOHHUMH 00pa3oBaTEIIbHBIMU
OpraHu3alysIMHu AJisl OLICHWBAHUS KauyecTBa OCBOCHHS 00pa30BaTENbHOM MPOrpaMMbl U YPOBHS
c(hOPMUPOBAHHOCTH KOMITETEHITUH Y 00yUJarOITIXCSI.

Zamauamu ©OC gaBasgroTCs:

— OLIEHKA JTOCTMKEHHUI 00YJArOIIHUXCS B TIPOIECCE U3YUCHUS TUCITUTUTHHEI;

— obecrieyeHHME  COOTBETCTBUSA  pPE3yJbTaToB  OOyueHUs  3ajadyaM  Oyayuiei
npoecCHOHATLHON ACSITETPHOCTA Yepe3 COBEPIICHCTBOBAHHWE TPAAWIIMOHHBIX W BHEIPCHHE
WHHOBAIIMOHHBIX METOJIOB 00y4YeHHsI B 00pa3oBaTeIbHBIN POIIECC;

— CaMOIMOJITOTOBKA M CAMOKOHTPOJIb O0YYAIONINXCS B IIPOLIECCE O0yUCHHUS.

@DOoHJ OIIEHOYHBIX CPENCTB ChOPMHUPOBAH HA OCHOBE KIFOYEBBIX MPUHIIUIIOB OLIEHUBAHUS:
BAJIUTHOCTH, HAJIE)KHOCTh, OOBEKTUBHOCTb, 3(PPEKTUBHOCTD.

s oueHkd ypoBHS C(HOPMHPOBAHHOCTH KOMIETEHIIMH HCIIOJIB3YETCS TPEXypOBHEBAs
cucTema:

— MHUHHUMAJbHBI YpOBEHb OCBOEHUS, O0S3aTelNbHBIA MJIi BCEX OOYYaroIIMXCS IO
3aBEPIICHUI0 OCBOCHHS OOpa30BaTENbHON MPOrpaMMbl, J1aeT 0OIIee MpeACTaBICHUE O BHJE
JeSITeIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSIX (YHKIIMOHUPOBAHUS OOBEKTOB MPO(ecCHOHATBHOM
NEeSTeIbHOCTH, METOJIOB ¥ &JITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— ©0a30BbIli  YpOBEHb OCBOCHHS, MPEBBIIICHHE MHUHUMAIBHBIX  XapaKTEPUCTHK
cOPMUPOBAHHOCTH  KOMITCTEHIIMI; TO3BOJISICT pEIIaTh THUIOBBIC 33aJa4d, NPHHUMATH
npodeccuoHanbHble U YNPaBICHUECKHE PEIICHUs [0 HM3BECTHBIM aIrOpUTMaM, MpaBUjaM H
METOANKAM;

— BBICOKHH ypOBEHb OCBOCHHS, MAKCUMAJIbHO BO3MOYKHAsI BHIPAXKEHHOCTh XapaKTEPUCTHK
KOMIIETEHIIMI; MpeanoyiaraéT TOTOBHOCTh pElIaTh MPaKTUYECKHE 3a/ladyd  MOBBILIEHHOMN
CJIO)KHOCTH, HETHUIIOBBIEC 3a7a4i, MPUHUMATh MPO(EeCCUOHATBHBIE M YIPABICHYECKUE PEIICHUS B
YCIIOBUSIX HEIOJHOW ONPENENIeHHOCTH, IPU HEOCTATOYHOM JOKYMEHTAJIbHOM, HOPMAaTUBHOM M
METOANYECKOM OOECIIEUEHNH.



2. llepeyeHb KOMINETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET
AUCUMILTHHA.
IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHI.
IToxka3zaTe/in OCHUBAHUS KOMIIETCHIMH, KPUTEPUU OLEHKH

Huctunnmuaa  «MuKpoOnpoleccopHble  MHPOPMAIIMOHHO-YIPABISIONIUE  CHCTEMBI»
y4acTBYeT B (DOPMHPOBAHUYU KOMITCTCHITU:

OIIK-2. CnocobeH NOHMMATh NPUHIMIBI PabOThl COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTHI U UCTIONB30BaTh UX IS PEIICHUs 33a71a9 MPOo(heCcCHOHATLHOM MesTEIIbHOCTH

[TK-1. CriocoGeH OpraHu30BBIBaTh U BBIIOJIHATH Pa0OTHI (TEXHOJIOTMYECKUE MPOIIECCHI)
0 MOHTAXY, dKCILUTyaTalliH, TEXHUYECKOMY 00CTYKUBAHUIO, PEMOHTY U MOJICPHHU3AIIUU O0OHEKTOB
CUCTeMBbl  OOeclieueHHUs] [JBMIKEHHS I[I0€3[J0B Ha OCHOBE 3HAaHUH 00 OCOOEHHOCTSIX
(GYHKIIMOHUPOBAHMS €€ OCHOBHBIX 3JIEMEHTOB M YCTPOWCTB, a TaK XK€ MPaBHUI TEXHUYECKOTO
o0CTyKMBaHUS 1 PEMOHTA

IIporpaMmma KOHTPOJIbHO-OLEHOYHbIX MEPONPUATHH ouHas popma
00y4eHus
HaumenoBanue Kong
HauMeHoBaHMe OLIEHOYHOTO
KOHTPOJIBHO- HHAUKaTOpa
Ne OOBEKT KOHTPOJIA cpexnctsa (popma
OILIEHOYHOT'O JIOCTHKEHUS *
MIPOBEACHUSI *)
MEPOIPUSTHS KOMIIETEHIIHHA
6 cemecTp
1.0 Pazgen 1. Beegenue. O01mme cBeJleHHs1 0 MUKPOIIPOLIECCOPHBIX CHCTeMax
Beeaenue. [lpenmer u conepxanue
TUCHUTUIAHBL, CBSI3b C APYTHUMH
mucuutuinHamu. OnpeneneHne
MHKpOTIpoIieccopa,
MHUKpOKOHTpOsuiepa. Kpatkuit
HUCTOPUYCCKHI OUEPK Pa3BUTHS
MHUKpoIpoIieccopos. OoIue
BOIPOCHI MPUMCHCHHUS
MUKpPOIIPOLIECCOPHOI TEXHUKU B
Texymmii CUCTEMaX JKeJIE3HOAOPOKHOU OI1K-2.3
1.1 CobecenoBanue (yCTHO)
KOHTPOJIb aBTOMATHKH U TeJIEMEXaHUKHU. TIK-1.3
OCHOBHBIE CBEJICHHS O pa3padoTKe
1 OTJIaJIKE MMPOrPAMMHOTO
o0ecIieYeHNs. aNTOPUTM U
nporpamma. KoMmisatopsr u
HUHTEPIPETATOPHI. Y POBHU SI3BIKOB
nporpamMMupoBanusa. CpeacTsa
CO3JIaHHsI TPOrPaMM.
WHTerpupoBaHHbIe Cpebl
IpOTrPaMMHUPOBAHHS.
CHCTEeMBI CYHCIICHUS, TIEPEBO/T
o — YHCeJ U3 OJJHOM CUCTEMBI
1.2 KOHzném) CUHCJICHUS B IPYTYIO, OIIK-2.3 CobecenoBanue (yCTHO)
p KOJIUPOBAHHE YUCIOBOU
nHpOpMaAIUN
Brmmonnenue 3aganuii mo
. MEPEBOAY YMCEIT U3 OJHOM
Texymuii PeBOLY &
1.3 KOHIDOID CHCTEMBI CUUCIICHUS B IPYTYIO, 10 OIIK-2.3 CobecenoBanue (yCTHO)
p KOJIUPOBAHUIO YHUCTIOBOM
nHbOpMAIUN
N OCHOBHEIE CBEJICHHUS O S3BIKE
Texymuii
14 nporpaMMmupoBaHust CH, GyHKINH OIIK-2.3 CobecenoBanne (yCTHO)
KOHTPOJIb
Ha s3b1ke Cu
. Brmmonnenue 3aganuii mo
Texymumii
15 KOHIPOID pa3paboTke U MPOrpaMMHPOBAHUIO OIIK-2.3 CobecenoBanue (yCTHO)
p ¢$yHKmi Ha s3b1ke CH
. WnurerpupoBanHas cpena TectupoBanue
1.6 Texynuuit a3 a6pOTII)<I/I TIpOT] aleMfloro OIK-2.3 (KOMHE}OTe HbIE
' KOHTpPOJb pasp porp [K-1.3 P
obOecreueHus aJis TEXHOJIOTHH)




MHKpoKOoHTpoJuiepoB Keil pVision

B pamkax TTIT**:
TectupoBanue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)

2.0

Paspea 2. Opranus

alusi MUKPONIPOLECCOPHOI cucTeMbl. MUKPOKOHTPOJLIEPbI

2.1

Texymumii
KOHTPOJIb

[TonsTHE O MUKPOIIPOLIECCOPHOU
cucreme (MIIC): TpagunmoHHas 1
MIporpaMMHpyeMast IEKTPOHHBIE
CHCTEhI, NX JOCTOUHCTBA U
Hepoctatku. Onpenenenne MIIC.
Crpyxkrypa MIIC,

OIIK-2.3

CobecenoBanne (yCTHO)

2.2

Texymumii
KOHTPOJIb

PexmmMbr oOMeHa nHpopManueit mo
MarucTpaiy: IpOrpaMMHBIH 0OMEH
nHpopManueit, 0OMeH 1o
MIPEPBIBAHMSM, IPSIMON TOCTYI K
namsata. Tumsr apxurektyp MIIC,
UX JOCTOWHCTBA U HEAOCTATKH.
Tunst MIIC.

OIIK-2.3

CobecenoBanne (yCTHO)

2.3

Texymumii
KOHTPOJIb

IIpoueccopsl, UX BaxHENUITHE
xapaktepuctuku. [Iponeccopst ¢
paclIMpeHHON U COKpalIeHHON
cuctemoit komana. CTpykrypa
MHKPOIIPOIIECCOPa, OCHOBHBIE
(YHKIMH €ro y3JI0B.

OIIK-2.3

CobecenoBanne (yCTHO)

2.4

Texymumii
KOHTPOJIb

ITamsate MIIC, ee ocHOBHEBIC
xapaktepuctuku. CTpyKTypa
Moyt maMsaTH. OcoOble obmacTu
MaMSITH: TAMSTh IPOTPAMMBI
HAYaJIbHOTO 3aIycKa, CTEK,
TaOJIHIIa BEKTOPOB MPEPHIBAHHIA.

OIIK-2.3

CobecenoBanue (yCTHO)

2.5

Texymuit
KOHTPOJIb

Mopaynu TaliMepOB-CUETUYMKOB CO
CXeMaMH BXOJHOT'O 3aXBarta,
BBIXOJTHOT'O CPAaBHEHUS U
BBIPa0OTKH CUTHAJIOB C HIUPOTHO-
UMITYJIbCHOM MOJYJIALIMEH:
BBINOJTHSEMEBIE 3a]1a41, CXEMBI,
HpUMEpbI TUIIOBBIX TPUMEHEHHH.
[Iporeccopbl COOBITHIA.

OIIK-2.3

CobecenoBanue (yCTHO)

2.6

Texymuit
KOHTPOJIb

Knaccugukarust
MHUKPOKOHTPOJIJIEPOB, UX
OTJIMYUTECJIbHBIC TPU3HAKH.
CTtpyKTypa MUKPOKOHTPOJIIEPA.
TakToBbIE reHEPATOPHI
MUKPOKOHTpoOIepa. Pesxumbl
SHEPronoTPeOICHUS U UX
XapaKTepUCTHKA. ANapaTHbIE
cpezcTBa oOecneyeHns! Haie)KHON
pabOThl MEKPOKOHTPOJLIEPA. .

OIIK-2.3

CobecenoBanue (yCTHO)

2.7

Texymumii
KOHTPOJIb

OcoOEHHOCTH apXUTEKTYPBI U
OCHOBHBIE XapaKTEPUCTUKU
MHUKpOKOHTposutepoB MCS-51.
CrpyKkTypa namsTH
MHUKPOKOHTPOJIIEPA, CTPYKTYpa
MIaMSTH JaHHBIX. CTPYKTypa
ocHoBHOTO O3V, perucrpst
CIEHAIbHOI0 Ha3HAYCHHS,
CTPYKTYpa MaMsiTH KOMaH]I.

OIIK-2.3

CobecenoBanue (yCTHO)

2.8

Texymmii
KOHTPOJTb

CucteMa KOMaH[
MHUKPOKOHTPOJIIEpa. Apecalus
OIEPaHIOB B MEKPOKOHTPOJIIEpaXx,
METOIBI aIPECAIH U HX
XapaKTePUCTHKA.

OIIK-2.3

CobecenoBanue (yCTHO)

2.9

Texymumii
KOHTPOJIb

Crpyxrypa nopta UART, peructp
yIpaBJIEHUs IOPTOM, 3a/laHHE
CKOpOCTH 0OOMEHa.

OIIK-2.3

CobecenoBanue (yCTHO)




BrinosiHeHME 3agaHuil 1O

Texymumii
2.10 KOeH”i/H;HL opraHuzanuu padboTel U OIIK-2.3 CobGecenoBanue (YCTHO)
P nporpammupoBanuto nopra UART.
. CrpykTypa TaiiMmepHOTO
Texymumii Py N P P
211 COHTDOIE YCTpPOWCTBA, PETUCTPHI OIIK-2.3 CobecenoBanne (yCTHO)
P YOpaBJICHUS, PEKUMBI PAOOTHI.
BrimosiHeHME 3agaHuil IO
Texyrmmmii OpraHu3aIy padoOTH U
2.12 ym P 1 p 5 OIK-2.3 | Cobecenosane (YCTHO)
KOHTPOJIb MIPOTPaMMHPOBAHUIO TAHMEPHBIX
YCTPOMICTB
Knaccudukanus nopros,
Texymumii CTPYKTypa IOpTa, MOPTHI
2.13 ym PYKTypa ropta, Top OIIK-2.3 | Cobecenosane (YCTHO)
KOHTPOJIb MHUKpOKOHTpouiepa cepur MCS-
51.
BrinonHenue 3a1aHuii 1Mo
. opraHu3anuu padboTsl U
Texymumii
2.14 KOHTDOIE MIPOTPaMMHPOBAHUIO OIlK-2.3 CobecenoBanne (yCTHO)
p TapajuIeIbHBIX TIOPTOB
MHKPOKOHTPOJIEpa
o — Ha3nadyenue crcteMbl, HCTOYHUKU
2.15 KOquém) MIpEepBIBaHUH, PETUCTPHI CUCTEMBI OIIK-2.3 CobecenoBanue (yCTHO)
p NpepbIBaHUI
BrinonxeHue 3ananuii no
Texymuii OpraHusaliu paboThl U
2.16 yi P HHH P OIIK-2.3 CobecenoBanue (yCTHO)
KOHTpPOJIb IIPOrpaMMUPOBAHHIO CUCTEMBI
NIpEPhIBAaHUI MUKPOKOHTPOJLIEpA
N AIIIT nocnenoBaTeIbHOTO
Texymuit
217 KOHIDOID NpUOJIMKEHUs, COCTaB OoKa OIIK-2.3 CobecenoBanue (YCTHO)
p AIIII, peructpsl mpeobpa3oBaTes
BrimosiHeHMEe 3aganuii Mo
Texymumii OpraHu3aId padOTH U
2.18 yi P HUH P OIIK-2.3 CobecenoBanne (yCTHO)
KOHTPOJIb nporpammupoBanuio AL
MHUKPOKOHTpOJLIEpa
Texymumii Peructps! 1 pexuMbl paboThI
2.19 yi CTIPBI M P p OIIK-2.3 CobecenoBanue (yCTHO)
KOHTPOJIb Taiimepa 2
Brinonxenue 3ananuii no
Texymumii OpraHu3aIy PadOTH U
2.20 yi P HH P . OIIK-2.3 CobecenoBanne (yCTHO)
KOHTPOJIb mporpaMmupoBaHuio Taiimepa 2
MHKPOKOHTPOJLIIEpa
CrpykTypa
Texymuii JKAIKOKPUCTAIITUYECKOTO
221 ym JIKOKP OIIK-2.3 CobecenoBanue (yCTHO)
KOHTPOJIb WHIWKATOpa, Ha3HAYCHNE BHIBOJIOB
ycrpoiicTBa, nHumanuzauus XKKN
N BrinonxeHue 3ananuii no
Texymuit
2.22 opraHusaiu paboThl U OIIK-2.3 CobecenoBanue (yCTHO)
KOHTPOJIb
nporpammupoBanuto KK
TectupoBaHue
(KOMITBIOTEpHBIE
W3yyeHue CTpyKTYypbl, NPUHIIUIIA
o TEXHOJIOTHH)
Texymmii pa6otsr mopra UART u OIIK-2.3 .
2.23 . B pamkax TTIT**:
KOHTPOJIb mproOpeTeHne YMEHUH ero IK-1.3
TecTupoBaHue
MPOrpaMMHUPOBAHUS
(KOMITBIOTEpHBIE
TEXHOJIOTHH)
TecTupoBaHue
N3yyenue npuHImma padboTsl, (KOMTIBIOTEPHBIE
Texymuit PeXHUMOB pabOTHI TAalMEpOB OIK-2.3 TEXHOJIOTHH) »
2.24 MHKPOKOHTPOJIIEpa U B pamxax TTIT**:
KOHTPOJIb N [K-1.3
nIpuoOpeTeHne yMeHui nx TectupoBanue
MIPOTPaMMHPOBAHUS (KOMIIBIOTEpHBIE
TEXHOJIOTHH)
N3yuenue yctpoiicTBa TectupoBanue
Texymuii MapajyIeIbHBIX TIOPTOB OIK-2.3 (KOMIIBIOTEpHbIE
2.25 MUKPOKOHTPOJIEPA U TEXHOJIOTUH)
KOHTpPOJb N [K-1.3 k.
npuoOpeTeHne yMeHui nx B pamkax TTIT**:
MIPOTPaMMHPOBAHUS TectupoBanue




(KOMTIBIOTEpHBIE
TEXHOJIOTHH)

2.26

Texymumii
KOHTPOJIb

[TpuoGperenne ymeHuit
OpraHM3aIiy B3aUMOICHCTBHS
MBE303JICKTPHYECKOTO U3ITydaTes
Y MUKPOKOHTpOJLIEpa

OIIK-2.3
IK-1.3

TectupoBanue
(KOMITBIOTepHBIE
TEXHOJIOTHH)

IIpomexxyTounast
aTTecTays

Paszgen 1. Pasgen 2.

OIIK-2.3
IK-1.3

3ader (cobecemoBaHmE)
3auer - TeCTHPOBAHNE
(KOMITBIOTEpHBIE
TEXHOJIOTHH)

7 cemecTp

3.0

Pazpen 3.

MHKPOKOHTpoJLIepa

HNutepdeiicel.  Pa3paborka  MUKpONpoueccopHOii

CUCTECMBI Ha OCHOBE€

3.1

Texymmii
KOHTPOJIb

UnTepodeiice mepudepuiHBIX
YCTPOWCTB. THUIIBI HHTEP(EHCOB.
ITapainenbHbie U
roceioBaTesibHble HHTEP(EHChL.
CummeTpuuHas u
HECHMMETpPUYHAs CXEMBI IIepeaun
curnanoB. Uuarepdeiic RS-232.

OIIK-2.3

CobecenoBanue (yCTHO)

3.2

Texymuit
KOHTPOJIb

CurHajpHBIC THHUU HHTeperica
RS-232. TIpumeps! peanuzanuu
mpoTokosia RS-232.
OrpannueHusRS-232.

OIIK-2.3

CobecenoBanue (yCTHO)

3.3

Texymunii
KOHTPOJIb

Untepodeiicer RS-422, RS-485.
[Tpumeps! anmaparHo-
NIPOrPaMMHOM peanu3aluu
npoTokosia RS-485.

OIIK-2.3

CobecenoBanue (yCTHO)

3.4

Texymumii
KOHTPOJIb

CAN - unarepdetic. [IpuHIITIBI
pabotsr cetu CAN. Iopa3psiaHbrii
apbutpaxx. PopmaTsl Kagpa
coobmieHus. OGHapy)eHHue
omuooK.

OIIK-2.3

CobecenoBanne (yCTHO)

3.5

Texymuit
KOHTPOJIb

OCHOBHBIE 3Tambl pa3pabOTKH
MIIC na ocHOBe
MHUKPOKOHTpOJIepa. PazpaboTka u
OTJIa/IKa aNmnapaTHbIX CPECTB.
PaspaboTka u oTiiagka
MPOTPAMMHOTO 00ECTIEUeHNSI.
Mertonp! U cpeacTBa COBMECTHOM
OTJIAAKU alllapaTHbIX U
MIPOrPAaMMHBIX CPEJICTB.

OIIK-2.3

CobecenoBanue (yCTHO)

3.6

Texymuit
KOHTPOJIb

Tumnel MEKpONIPOLIECCOPOB, UX
xapakrepuctuka. [Iponeccopst
uudpoBoii 06pabOTKH CUTHATIOB
nx ocobenHocTH. TpeboBanus,
NPENBSBISIEMBIE K K ITPOLIECCOPAM
nUppoBOH 00PaOOTKH CHTHAJIOB.

OIIK-2.3

CobecenoBanue (yCTHO)

3.7

Texymuii
KOHTPOJIb

ApxuTeKTypa uuppoBoro
cUrHaJIbHOTO TIporieccopa ADSP-
2 1XX: UTMHBI, BEIYUCITUTETHHBIS
0JI0KH, a/IpeCHbIE TeHEePaTOopHl,
YCTPOMCTBO yNpaBiIeHUs
TIOCJIEI0BATEIILHOCTBIO
BBIITOJTHEHHSI KOMaH]I.

OIIK-2.3

CobecenoBanue (yCTHO)

3.8

Texymuii
KOHTPOJIb

[Iporpammupyembie TOTHYECKHE
HWHTETPAJIbHbBIC CXEMBI.
Knaccndpukarmus. Ctpykrypa
kpucramioB FPGA. Ctpykrypa
CPLD. ‘I3bIku onucanus
anmnaparypsl.

OIIK-2.3

CobecenoBanue (yCTHO)

3.9

Texymuii
KOHTPOJIb

0O0630p MUKPOKOHTPOJIEPOB
Pa3JIM4HbIX IPOU3BOIUTEINIEH.

OIIK-2.3

CobecenoBanue (yCTHO)

3.10

Texymuii
KOHTPOJIb

IToaroToBka K MPakKTUIECKOMY
3aasaTHio "CeMHUCErMEHTHRIE

OIIK-2.3

CobecenoBanue (yCTHO)




WHIUKATOPHI": TUITHI HHIAUKATOPOB.
Jemu(ppaTopsl, THHAMUYICCKHMA
WHUKATOP, TBOMYHO-ICCATHIHOC
npeoOpa3oBaHue Oaiita.

BrimosiHeHME 3agaHMi 1O

Texyuit oprasuzanun padoThl U
311 yi P LI p OIlK-2.3 CobecenoBanue (YCTHO)
KOHTPOJIb MIPOrPaMMHPOBAHUIO
CEMHUCErMEHTHOT0 MHIUKATOpA.
Brewmnee ynpaBneHue c4eToM
TaliMepa, U3MEPEHUE
Texymmit JUIATSITIEHOCTH UMITYJIhCa, TIEpHoaa
3.12 ym YIIbea, TICPHO OIK-2.3 | Cobecenosane (YCTHO)
KOHTPOJIb CJICZIOBAHUS UMITYJIHCOB, YACTOTHI
CHUTHAaJIa, MPOrpaMMHAast
peanu3aius 3aepKKH.
BrimosiHeHME 3a1aHMi 1O
OpraHu3aIiy paboOTH U
. MPOrPaMMHPOBAHHIO
Texymuii porp P
3.13 KOHIDOID MHUKPOKOHTPOJLIEpPA JIIs OIlK-2.3 CobecenoBanue (YCTHO)
P HU3MEPCHUS BPEMCHHBIX
apaMeTPOB UMITYJIbCHBIX
MOCIea0BaTEIbHOCTEH
Cxema B3aUMOJIEHCTBUSL yCTPOMCTB
Texymmi no mHe 12C, npuHnun ooMeHa
3.14 Y TP . OIIK-2.3 CobecenoBanue (yCTHO)
KOHTPOJIb JAHHBIMH, pab0Ta C YCTPOWCTBAMH,
MOJKJIIOUYEHHBIMH K IIAHE.
BrimosiHeHME 3agaHuil 1O
Texymmit oprasuzanuu padoTel U
3.15 yi P HUH P . OIIK-2.3 CobecenoBanue (yCTHO)
KOHTPOJIb MpOrpaMMHPOBaHHIO HHTEpdeiica
12C muxpokoHTpoIIIepa.
YcTpolicTBO KIaBHaTyphl, dhdekt
Texymmit ebe3ra KOHTaKTOB, CXeMa
3.16 yi AP ’ OIIK-2.3 CobecenoBanne (yCTHO)
KOHTPOJIb MIPOTPaMMBI €TUHHIHOTO
CKaHHUPOBAHUS KIaBHATYPHI.
BrimosiHeHME 3agaHuil 1O
Texymmit oprasuzanuu padoThl U
3.17 yi P HH P OIIK-2.3 CobecenoBanue (yCTHO)
KOHTPOJIb MIPOTPaMMHPOBAHUIO KIIABUATYPHI
B coctaBe MIIC
Texymumii VYerpoiictBo bl SPI, THIBL
3.18 OIIK-2.3 CobecenoBanne (yCTHO)
KOHTPOJIb TTOTKITFOYCHUSI, PEKUMBI paOOTHI.
BrimonHenue 3aganuii mo
Texymmi oprasu3anuu padoThl U
3.19 Y P P . OIIK-2.3 CobecenoBanue (yCTHO)
KOHTPOJIb MIPOTPaMMHPOBAHHIO HHTEpdeEiica
SPI MUKpOKOHTpoOIIEpA.
Texymmi ITapamerpsl IIHUM curnana, cxema
3.20 Y DAMETD ’ OIIK-2.3 CobecenoBanue (yCTHO)
KOHTPOJIb [ITMIM MUKpOKOHTpOJLIEpa.
Texymmit BrmmonHeHne 3aganuii o
3.21 yi e OIIK-2.3 CobecenoBanne (yCTHO)
KOHTPOJIb (dhopmupoBanuio curaaios ¢ [IIMM
o YeTpoiCcTBO U PUHLIMIT AEHCTBUS
Texymmii
3.22 COHTDOIE 3BYKOBOT'O IThe30KEPAMHIECKOTO OIIK-2.3 CobecenoBanue (yCTHO)
p M3ITy9aTes.
BrimosiHeHME 3aaHMi IO
Texymmui oprasu3anuu padoThl U
3.23 ym P I p OIIK-2.3 CobGecenoBanue (YCTHO)
KOHTPOJIb MIPOrPaMMHPOBAHHUIO 3BYKOBOTO
MTbE30KEPAMHYCCKOT0 U3ITyJaTEls.
CTpyKTypa MHKPOCXEMBI 4aCOB
Texymmit €aJIbHOI'O BPEMEHH, PEKHUMBI
3.24 i P p P OIIK-2.3 CobecenoBanue (yCTHO)
KOHTPOJTb paboThl, HA3HAYEHHNE PETUCTPOB-
CUCTYHKOB.
BrimosiHeHME 3aaHMi IO
. OpraHu3allui B3auMOIeCTBUS
Texymuii
3.25 KOHIDOID MHKPOKOHTPOJLIEPA OIIK-2.3 CobecemoBanue (yCTHO)
p MHKPOCXEMBI YaCOB PEaTbHOTO
BpPEMCHU.
326 Texyrmmmii W3ydenune cucTeMsl pepbIBaHUHA OIIK-2.3 TectupoBanue
' KOHTPOJIb MUKPOKOHTpOJIIEpa U I1K-1.3 (KOMITBIOTEpHBIE




pUOOpETeHNE YMEHUN ee TEXHOJIOTHH)
MIPUMEHEHUS. B pamkax ITIT**:
TectupoBanue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
TecTupoBaHue
(KOMIIBIOTEpHBIE
. W3ydenue aHanoro-uuppoBoro TEXHOJIOTHH
327 Texymuii y wip OIlK-2.3 ) .
. npeoOpa3oBaTesst U MPHOOPETEHUE K-1.3 B pamkax IIIT**:
KOHTPOIE HaBBIKOB pad e T
paboTHI C HUM. €CTHpOBaHUE
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
Vsvaere TectupoBanue
y (KOMIIBIOTEpHBIE
KHUJKOKPHCTATITNYECKOTO
N TEXHOJIOTHH)
Texymuii WHJIMKATOpa U MpHOOpeTeHUE OIIK-2.3 .
3.28 B pamkax TTIT**:
KOHTPOJITb HaBBIKOB OpPTraHHU3aIMH €T0 [K-1.3 TecTHPOBaMIE
B3aUMOJEICTBUS C (KOMHE}OTepHBIe
MHKPOKOHTPOJIIIEPOM.
TEXHOJIOTHH)
TectupoBanue
(KOMITBIOTEpHBIE
W3ydenue mociuenoBaTeIbHOTO
N N TEXHOJIOTHH)
Texymmii unrepdeiica [12C u npuobdperenue OIIK-2.3 .
3.29 B pamxax TTIT**:
KOHTPOITb HaBBIKOB €TO IPUMEHCHUS B IK-1.3 TecTHDOBAHIE
MHKPOIIPOIIECCOPHOH CHCTEME. (KOMHE loTepHbIC
TEXHOJIOTHH)
N3yuyenue kiaBuaTypsl 1 TecTHDOBAHNE
Texyrmmmii proOpeTeHNE HAaBBIKOB OIlK-2.3 P
3.30 . (KOMITBIOTEpHBIE
KOHTPOITb OpTaHM3aINN €€ B3aNMOICHCTBHS C IK-1.3
TEXHOJIOTHH)
MHKPOKOHTPOJIIIEPOM.
Pa3spabotka 1udpoBoro Kypcosas pabota
IIpomesxyTouHas pas wacpp OIIK-2.3 yp P
arTecTamms YCTpOWCTBA Ha OCHOBE K-1.3 (TMCBMEHHO)
MHKPOKOHTpOJLIepa ' Kypcosast paboTa (ycTHO)
Ok3aMeH (cobeceioBaHue)
ITpomexxyTouHast Pasnen 3 OIIK-2.3 OK3aMeH - TECTUPOBaHHE
aTTeCcTalus ’ IK-1.3 (KOMITBIOTEpHBIE
TEXHOJIOTHH)

IIporpaMmma KOHTPOJIbHO-OLEHOYHBIX MePONPUATHI

3a04Has popMma

00y4eHus
HaumenoBanue Kon
COHTPONLHO HHARKATOPA HammeHoBaHHE OIICHOYHOTO
Ne P OOBEKT KOHTPOIIS P cpexnctsa (popma
OIICHOYHOTO JOCTIDKEHUS *
MIPOBEACHUS *)
MEPOTPHUATHS KOMIETEHITHH
5 Kkypc, ceccust 3SMMHSS
1.0 Pa3nen 1. BBenenue. O01ue cBeeHUs 0 MUKPONPOLECCOPHBIX CHCTEMAX.

11

Texymmii
KOHTPOJIb

Beegnenue. [Ipenmer u coaepxanue
JIUCUUIUIAHBL, CBSI3b C IPYTUMHU
nucruiuimHaMu. Onpesiesienre
MHKpOIpoIeccopa,
MUKpOKOHTpoJuiepa. Kparkuii
HCTOPUYECKHUH 04epK pa3BUTUS
MHUKpomporeccopos. Obmue
BONPOCHI TPUMEHEHHUS
MHUKpPOIPOILIECCOPHON TEXHUKHU B
CUCTEMaXx KeJIe3HOAOPOKHOM
ABTOMATHKH U TEJIEMEXaHUKHU.
OCHOBHBIE CBEJICHUS O pa3padoTke
Y OTJIa/IKe MPOTPaMMHOI0
00eCIICUCHHS. alITOPUTM H
nporpamMmma. Komnuiisitopsl u
MHTEPIPETATOPHI. Y POBHH SI3BIKOB
nporpammupoBanus. CpeacTsa
CO3IaHMSI IPOTPAMM.

OIIK-2.3
[K-1.3




WNurerpupoBanHbie cpebl
MIPOrpaMMHUPOBAHHSL.

1.2

Texymumii
KOHTPOJIb

CHCTEeMBI CUNCIICHHUS, TIEPEBO/T
YUCEN U3 OJHOU CUCTEMBI
CUHCIICHHUS B IPYTYIO,
KOJUPOBAaHUE YUCIIOBOI
nHdopmanuu

OIIK-2.3

13

Texymumii
KOHTPOJIb

Brinonnenue 3aganuii o nepeBony
YUCEN U3 OJHOU CUCTEMBI
CUHCIICHHUS B APYTYIO, IO
KOJUPOBAHUIO YHCIOBOM
nHdopmanuu

OIIK-2.3

14

Texymumii
KOHTPOJIb

OCHOBHEBIE CBE/ICHHUS O SA3BIKE
nporpammupoBanus Cr, QyHKIUN
Ha si3p1ke Cu

OIIK-2.3

15

Texymumii
KOHTPOJIb

BeimonHeHue 3a1anui 1o
pa3paboTKe U MPOrpaMMHUPOBAHUIO
dhyaxumit Ha s1361Ke CH

OIIK-2.3

1.6

Texymuit
KOHTPOJIb

WurerpupoBanHas cpena
pa3paboTKu MPOrpaMMHOTO
obecrieueHus A
MuKpokoHTposuiepoB Keil pVision

OIIK-2.3
[K-1.3

2.0

Pa3gen 2. Opranu3anus MUKPONIPOLECCOPHOI cucTeMbl. MUKPOKOHTPOJLIEPDI.

2.1

Texymunii
KOHTPOJIb

[TonsTHE O MUKPOIIPOLIECCOPHOU
cucreme (MIIC): TpagummonHas 1
MpOTpaMMHUpyeMast JIEKTPOHHBIC
CHCTEBI, UX TOCTOMHCTBA U
Hegocrtatku. Onpenenenne MIIC.
Crpykrypa MIIC,

OIIK-2.3

CobecenoBanue (YCTHO)

2.2

Texymuit
KOHTPOJIb

Pexunmer oOMeHa nH(popManmeit mo
MarucTpaiy: MporpaMMHBIH 0OMEH
unpopmanueii, 0OMeH 1o
NpepbIBaHUSAM, IIPSIMOUN TOCTYH K
namsaty. Tumns! apxurextyp MIIC,
MX JIOCTOMHCTBA U HEJIOCTaTKH.
Tuner MIIC.

OIIK-2.3

2.3

Texymuit
KOHTPOJIb

IIpoueccopsl, UX BaKHEUIINE
xapakrepucTuku. IIpoueccopsl ¢
pacliupeHHON U COKpaleHHON
cucreMoi komanz. CTpykTypa
MHKPOIPOIIECCOPa, OCHOBHBIE
(hYHKIIMHU €ro y37O0B.

OIIK-2.3

24

Texymuit
KOHTPOJIb

[TamsaTe MIIC, ee ocHOBHBIC
xapaktepucTuku. CTpyKTypa
Moyt mamMsaTH. OcoOble obmacTu
MaMSITH: TIAMSTh IPOTPAMMBI
HaydaJbHOTO 3aITyCKa, CTEK,
TabIUIIA BEKTOPOB MTPEPHIBAHHI.

OIIK-2.3

2.5

Texymuii
KOHTPOJIb

Monyiu TaiMEPOB-CUETYUKOB CO
cxeMaMH BXOJHOTO 3aXBarTa,
BBIXOJHOTO CPAaBHEHHUSI U
BBIPAOOTKH CUTHAJIOB C IIUPOTHO-
HMMITYJIbCHOM MOJYJISIIIUEH:
BBITIOJIHSIEMbBIE 33]Ja4H, CXEMBI,
MPUMEPHI TUTIOBBIX PUMEHEHU.
[ponieccopbl COOBITHIA.

OIIK-2.3

2.6

Texymmii
KOHTPOJIb

Knaccudukanus
MHKPOKOHTPOJLICPOB, UX
OTIIMYUTEIIHHEIC IPH3HAKH.
CrpyKTypa MEKPOKOHTPOJLIEPA.
TakTOBBIE TEHEPATOPHI
MHUKPOKOHTpOJLIepa. Pexxiumbl
SHEPronOTPEOICHHS U X
XapaKTepUCTHKA. ATIapaTHbIe
cpencTBa oOecreueHns HaeKHON

OIIK-2.3




paboThl MUKPOKOHTPOJLIIEPA. .

Oco0EHHOCTH apXUTEKTYPhI H
OCHOBHBIC XapaKTEPUCTUKH
MHUKpOKOHTposuiepo MCS-51.
CrpykTypa mamsaTa

2.7 Ig:ﬁ?g MHKPOKOHTpPOJIIEpa, CTPYKTypa OIIK-2.3
P MaMsTH JaHHBIX. CTPYKTypa
ocHoBHOro O3V, perucrpsl
CHELMaNbHOrO Ha3HAUCHUS,
CTPYKTypa NaMATU KOMaHJ.
Cucrema KOMaHI
. MUKPOKOHTpOIIepa. Anpecanus
2.8 Texymmit OTepaHZioB B MUKPOKOHTPOJUIEpax, OIIK-2.3
KOHTPOJITb
METO/IBI aJIpecaliy U ux
XapaKTepUCTHKA.
Texympii Crpyxkrypa mopta UART, peructp
2.9 yIpaBIeHUs IOPTOM, 3a/1aHHE OIIK-2.3
KOHTPOJITb
CKOPOCTH OOMeHa.
o Brinonnenue 3aganuii mo
2.10 yi OpraHU3aINH PadOTH U OIlK-2.3 CobecenoBanue (yCTHO)
KOHTPOITb
nporpamMmupoBanuio nopra UART.
. CrpykTypa TallMepHOro
211 Texymuit YCTPOHCTBA, PETHCTPHI OIIK-2.3
KOHTPOJITb
YIIPaBICHUS, PEXKUMBI paOOTHI.
BeinonHeHue 3ananuii o
212 Texyumii opraHu3ayu padboThl U 5 OIK-2.3
KOHTPOJITb MPOTPaMMHUPOBAHHUIO TAHMEPHBIX
YCTpPOICTB
Kiaccudukanus mopros,
213 Texymuii CTPYKTypa MopTa, MOPTHI OIIK-2.3
KOHTPOJIb MHUKpPOKOHTpoJuiepa cepuu MCS-
51.
BeinonHenue 3afanuii o
. opraHu3aiu padboThl U
2.14 Texymmii MIPOrpPaMMHUPOBAHHIO OIIK-2.3
KOHTPOJIb
MapanenbHbIX TOPTOB
MHKPOKOHTpOJIIepa
o Ha3znauenne cucteMbl, HCTOUHUKHI
2.15 yi MPEPBIBAaHUH, PETUCTPHI CUCTEMBI OIIK-2.3
KOHTPOJIb .
npepbIBaHUN
Brinonnenue 3aganuii mo
216 Texymuii opraHuzanyy paboTsl U OIK-2.3
KOHTPOJIb MIPOTPAaMMUPOBAHHUIO CHCTEMBI
IIpepbIBaHUIl MUKPOKOHTpPOJLIEpa
- AIIII mociienoBaTeILHOTO
2.17 KOHiIHme npuOIKkeHus1, coctaB O6moka AT, OIIK-2.3
p perucTphl Ipeodpa3oBaTes
Brinonnenue 3aganuii mo
218 Texymmii opraHuzanyy paboTsl U OIK-2.3
KOHTPOJIb nporpammupoBanuio AT
MHUKPOKOHTpPOJLIEPA
219 Texymumi PerumTpm 1 PEXXKUMBI PaOOTHI OIIK-2.3
KOHTPOJIb Taiimepa 2
Brinonsenue 3aganuii no
220 Texymuuii OpraHu3aIH PadOTH U 3 OTK-2.3
KOHTPOJIb porpaMMupoBaHuIo Taiimepa 2
MHKPOKOHTpOJIIepa
Crpykrypa
291 Texymuuii KHUJIKOKPHUCTAIUTHIECKOTO OTK-2.3
KOHTPOJIb WHINKATOpa, Ha3HAYCHHE BBIBOJOB
ycTpoiicta, nHumanuzanus KK
Texcyimmii Brinonnenue 3aganuii no
2.22 yi OpraHu3aIy PabOTH U OIIK-2.3
KOHTPOJIb
nporpammupoBanuio KK
2.23 Texymuii W3yuenne CTpyKTypbl, IPUHIUIA OIIK-2.3 TectupoBanue




KOHTPOJTb paboter mopta UART u IK-1.3 (KOMIIBIOTEPHBIE
npuoOpeTeHne YMEHUIL ero TEXHOJIOTHH)
IpOTrpaMMUPOBAHUS B pamxkax TTIT**:
TectupoBanue
(KOMIBIOTEpHBIE
TEXHOJIOTHH)
W3y4yenue npuHouna paboTsl,
. €)XKUMOB pabOThI TAHMEPOB
2.24 Texymmit E/H/IK OKOHp oJiIepa u b OIIK-2.3
' KOHTPOJb P P pat, [K-1.3
npuoOpeTeHne YMEHUH ux
pOrpaMMHUPOBAHUS
W3yyenue ycTpoiicTBa
. napaJuleNIbHBIX TIOPTOB
2.25 Texymwmit M?/II; OKeOH onﬂ: I; 3 OIIK-2.3
' KOHTPOJb P P pat, [K-1.3
npuoOpeTeHne YMEHUH ux
pOrpaMMHUPOBaHUS
IIpuobperenne ymeHui
226 Texymmii OpraHu3aluy B3auMOJCHCTBUA OIIK-2.3
' KOHTPOJb MBE303JEKTPUUECKOTO U3ITydaTes MK-1.3
Y MUKPOKOHTpOJIIEpa
5 Kypc, ceccusi JeTHS
Kypcosas pabora
IIpomexxyTounas OIlK-2.3 yp p
(TUCHMEHHO)
aTTecTalus IK-1.3
Kypcosas pabora (ycTHO)
Ok3ameH (cobecenoBaHue)
[Tpomexxyrounas DK3aMeH - TeCTUPOBaHHE
P YT Paznen 3. p
aTTecTays (KOMIBIOTEpHBIC
TEXHOJIOTHH)
5 Kypc¢, ceccHsi yCTaHOBOYHAsI
3.0 Pasnea 3. Uurepdeiicbl. PazpaboTka MUKPONPOLIECCOPHOM CHCTEMBbI HA OCHOBE MUKPOKOHTPOJLJIEpa.
Wnrepdeiicer nepudepuitHpix
YCTPOUCTB. TUIIHI HHTEP(DEHCOB.
. IMapannensHbie 1
Texymunii .
31 COHTDOIE MOCJIeI0BATENbHBIC HHTEP(EHCHI. OIIK-2.3 CobecenoBanue (yCTHO)
p CumMeTpuyHas ¥ HECUMMETpUYHAs
CXEMBI IIepe/Iaun CUTHAJIOB.
Wnrepdeiic RS-232.
CurHasbHbBIC THHAN HHTEepdetica
T i RS-232. 11
39 eKyImuni PHMeEpBI peann3annu OIK-2.3
KOHTPOJIb npoTokona RS-232.
OrpaanyeHusiRS-232.
Untepdeiicer RS-422, RS-485.
T i IT -
33 eKyImni PUMEpBI anlapaTHO OIK-2.3
KOHTPOITh MPOTPAaMMHON pean3aliun
npoTokona RS-485.
CAN - unrepeiic. [Ipunims
N pa6otsl cetn CAN. ITopa3psanbiii
Texymmii
34 apburpax. @opMaTsl Kaapa OIlK-2.3
KOHTPOITh
coobmenns1. OOHapyKeHHe
OIIHOOK.
OCHOBHBIE 3Tanbl pa3paboTKH
MIIC na ocHOBe
MHUKpOKOHTpoJutepa. PazpaboTka u
. OTJIajIKa anmapaTHBIX CPEJCTB.
Texymmii
3.5 ClyI Pa3paboTka u oTiagka OIlK-2.3
KOHTPOITb
MPOTPaMMHOT0 00eCIeYEeHUsL.
MerToms! 1 cpeacTBa COBMECTHOM
OTJIaJIKH amnapaTHbIX U
MPOTPaMMHBIX CPE/ICTB.
THIBI MEKPOIIPOLIECCOPOB, UX
xapakrepuctrka. [Ipoueccopsr
Texymumii nupposoit a0O0TKH CUTHAJIOB U
3.6 CyIL wipoBoii 06pado © OIlK-2.3 CobecenoBanue (yCTHO)
KOHTPOITb nx ocobenHocru. TpeboBanus,

IpeAbABIAEMBIE K K IIpoLieccopaM
1 poBoit 00pabOTKHM CUTHAIOB.




Apxurexrypa nudpoBoro
cUrHasibHOro npoueccopa ADSP-
21xX: WMHBI, BBIYUCIUTEIbHbBIE

Texymmuit
3.7 Y 0J10KH, afipecHbIe TeHEPATOPBI, OIIK-2.3
KOHTPOJIb 2
YCTPOWCTBO yIPaBICHHUS
MOCIIEI0OBATEILHOCTRIO
BBINIOJIHEHUS KOMAaH]I.
[IporpaMmupyemMbIie TOTHYCCKUE
HMHTETPATbHBIC CXEMBIL.
Texymmuii Knaccudukamusa. Ctpykrypa
38 yu (uxawis. CTpyKTyp OTIK-2.3
KOHTPOJIb kpucramios FPGA. Ctpykrypa
CPLD. SI3p1kH onmMcaHus
anmaparypel.
Texymuii O030p MUKPOKOHTPOJLIEPOB
3.9 Y P MIKPOKOHTPOILIEPOB OI1K-2.3
KOHTPOJIb Pa3IMYHBIX TPOU3BOIUTEIICH.
IMonroToBka K MpaKTHIECKOMY
3aHATHIO "CeMHUCEerMeHTHBIE
Texymuii WHIUKATOPE!": TUIIBI HHANKATOPOB.
3.10 i FHIaTop JKATOD OITK-2.3
KOHTPOJIb nemupaTopsl, TMHAMHYCCKHIA
HHIUKATOP, TBOUYHO-ICCITHIHOE
npeoOpa3oBanue Oaiira.
Brmonnenune 3aganuii mo
Texymmuii oprasusanuy padboTsl U
3.11 yi p I p OIIK-2.3 CobecenoBanue (YCTHO)
KOHTPOJIb MPOrpaMMHUPOBAHHIO
CEMHUCETMEHTHOTO HHIIUKATOpA.
Bremraee ynpaBieHne cueToM
TaiiMepa, U3MepeHue
Texymmuit JIMTEIbHOCTH UMITYJIbCA, IIEPHOa
3.12 yi A YIIbea, TICpHoL OITK-2.3
KOHTPOJIb cJIeI0BaHUsI UMITYJIbCOB, YACTOTHI
CUTHaJIa, MPOTpaMMHasl peain3aius
3a/IEPIKKH.
Brinonnenue 3aganuii mo
opraHu3aiu padboTel U
. MPOTrPaMMHUPOBAHHIO
Texymuit
3.13 KOHIDOID MHUKPOKOHTPOJLIEPA ISl U3MEPCHUS OIIK-2.3 CobecenoBanue (YCTHO)
p BPEMEHHBIX MTApaMETPOB
HUMITYJIbCHBIX
MMOCIEA0BATEIbHOCTEH
Cxema B3anMOJIEIICTBUS YCTPOICTB
Texymmuii no mune 12C, npuHuun ooMeHa
3.14 ym » IPHHILHIT 001 OITK-2.3
KOHTPOJIb JIaHHBIMHU, paboTa ¢ yCTPOHCTBAMHU,
MOAK/IIOUEHHBIMU K IIUHE.
Brinonnenue 3aganuii mo
Texymmi Opra"u3aiy padoTel U
3.15 ym p [ p . OIIK-2.3 CobecenoBanue (YCTHO)
KOHTPOJIb MPOTrpaMMHUPOBAHKIO HHTEpdeiica
12C MuKpOKOHTpOIIIEpA.
VYcTpoiicTBo KnaBuatypsl, 3G dekrt
Texymmit ebe3ra KOHTaKTOB, CXeMa
3.16 yi AP ’ OIIK-2.3
KOHTPOJIb MPOTrPaMMBbI € THHUIHOTO
CKaHUPOBAHUS KIIABHATYPBHI.
Brinonnenue 3aganuii mo
Texymmuii oprasusanuy padboTsl U
3.17 yi p HUH P OIIK-2.3
KOHTPOJIb MPOTPAMMHPOBAHHIO KIIABUATYPHI B
cocrase MIIC
Texymmuii VerporictBo muHBI SPI, THITED
3.18 yi p ’ OITK-2.3
KOHTPOJIb TIOTKITFOUCHHUSI, PEXKUMBI paOOTEHI.
Brinonnenue 3aganuii mo
Texymmui Opra"u3ain padoTel U
3.19 ym p [ p y OITK-2.3
KOHTPOJIb MPOTPaMMHUPOBAHUIO HHTEpdeiica
SPI MukpokoHTpoIepa.
Texymmit ITapamerpsr HIMM curnama, cxema
3.20 yi PAMETP : OITK-2.3
KOHTPOJIb [II1M MuKpoKOHTpoOJUIepa.
Texymmuit Brinonnenune 3aganuii mo
3.21 i A OI1K-2.3
KOHTPOJIb thopmupoBanuio curHayos ¢ [HIMM
3.22 Texymumii YeTpoHcTBO U IPUHLIMIT JEHCTBUS OIIK-2.3




KOHTPOITb 3BYKOBOT'O IIb€30KEPAMUIECKOTO
M3JTydaTes.
BrInonnenue 3aganuii o
Texymuii opraHu3anyuy paboTsl U
3.23 i P P OIK-2.3
KOHTPOITb MPOTPaMMHPOBAHHUIO 3BYKOBOTO
MTbE30KEPAMHIECKOTO M3JTydaTels.
CTpyKTypa MHKPOCXEMBI 9aCOB
Texymmii €aJIbHOTO BPEMEHH, PEKUMBI
3.24 i P PEMEHIL, p OIK-2.3
KOHTPOITb paboTHI, Ha3HAYEHUE PETUCTPOB-
CUCTUYHKOB.
BelnoniHeHue 3a1aHuii 10
Texymmii OpraHU3alK B3aUMOJEHCTBUS
3.25 i p 8 OIK-2.3
KOHTPOITb MHUKPOKOHTPOJIIEPA M MUKPOCXEMBI
4acoB PEATBbHOTO BPEMEHH.
TectupoBanue
. (KOMIBIOTEpHBIC
N3ydenune cucTeMbl NpepeIBaHUN
N TEXHOJIOTHH)
Texymmmii MHUKPOKOHTpOJIIEpa H OIIK-2.3 sk
3.26 . B pamxax TTIT**:
KOHTPOJIb nproOpeTeHne yMeHuil ee K-1.3
TectupoBanue
MPUMEHEHHSI.
(KOMIBIOTEpHBIC
TEXHOJIOTHH)
TectupoBanue
(KOMIBIOTEpHBIC
. N3y4enue ananaoro-mudpoBoro TEXHOJIOTUH
Texyrmmmii ya ungp OIIK-2.3 ) sk
3.27 npeoOpa3oBaTens 1 MpruoOpeTeHUe B pamxax TTIT**:
KOHTPOJIb IK-1.3
HaBBIKOB pabOTHI C HUM. TectupoBanne
(KOMIBIOTEpHBIC
TEXHOJIOTHH)
Nzyuenue
JKUIKOKPHCTAJUTNIECKOTO
328 Texymmmii WHAWKATOpa U MPHUOOpETCHHE OIlK-2.3
' KOHTPOJIb HaBBIKOB OPTaHM3AIUN €TO IK-1.3
B3aUMOJECHCTBUS C
MHUKPOKOHTPOJUIEPOM.
N3ydenue nociieoBaTeIbHOTO
329 Texymmmii uaTepdeiica [2C u mpuobpereHue OIlK-2.3
' KOHTPOJIb HaBBIKOB €T0 IIPUMEHECHHS B K-1.3
MUKpPOIIPOLIECCOPHOH CUCTEME.
W3ydenue kiaaBuaTypsl 1
330 Texymmmii nproOpeTeHne HaBBIKOB OIlK-2.3
' KOHTPOJIb OpTaHU3AINH €€ B3aNMOACHCTBHS C TIK-1.3
MHUKPOKOHTPOJUIEPOM.
5 Kkypc, ceccusi 3SMMHSS
3auet (cobecenoBaHue)
[TpomexyrouHas 3a4er - TeCTUPOBAHHUE
p YT Paznen 1. Pa3nen 2. P
aTTecTalus (KOMIIBIOTEpHBIE
TEXHOJIOTHH)

*Popma  NpoBeAEHHMS ~ KOHTPOJIbHO-OLIEHOYHOTO  MEpONpUATHSA:  YCTHO,  MHCbMEHHO,
KOMIIBIOTEPHBIE TEXHOJIOTHU.
**]1I1 — npakTUYecKas MOAr0TOBKa
Onucanue noka3arteseil U KpUTeprueB OLeHUBAHUS KOMIIETECHIN.
Onucanue MIKaJI OLCHUBAHUSA

KoHTponb KkadecTBa OCBOCHHS JWCIUIUIMHBI BKJIIOYAeT B Ce0S TEKYIIMH KOHTPOJIb
YCIIEBAEMOCTH M MPOMEKYTOUHYHO aTTECTalMi0. TEeKylMil KOHTPOJb YCIIEBAEMOCTH U
MMPOMEXKYTOUHASI aTTECTAIlMsl OOyJYaIOIMUXCsA TPOBOAATCS B IIENISIX YCTAHOBJIEHUS COOTBETCTBHSI
JOCTHKEHUN OOYYalOIIMUXCS TOATamHBIM TpeOOBaHHMSIM 00pa30BaTENbHOW MPOrPaMMBI K
pesyibpTaTam oOy4deHus: U OPMHUPOBAHUS KOMIIETECHITHH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTU — OCHOBHOM BHUJI CUCTEMATHYECKOW ITPOBEPKH 3HAHUM,
YMEHUN, HAaBBIKOB OOydJaromuxcs. 3ajada TEKYIIEro KOHTPOJS — ONEPAaTHBHOE U PETYISIPHOE
ylpaBleHHe Yy4eOHOW [MIeATENbHOCThI0O OOy4alolmMxcs Ha OCHOBE OOpaTHOW CBs3H U




KOPPEKTUPOBKHU. Pe3ynpTaTsl

[IPOBEACHUH IIPOMEKYTOYHOM aTTECTALNH.
Jns oueHuBaHMsI pe3yJbTAaTOB OOyUYEHHUs MCIONB3YETCA 4YeThIpexOallIbHas —IIKaja:
«yIIOBJIETBOPUTEIBHOY», «HEYIOBICTBOPUTEIBHO» W JByXOaribHas
LIKAJIA: «3aYTEHOY, «HE 3aUTCHO».
[lepedyeHb OLICHOYHBIX CPEACTB, UCIOJIB3YEMBIX Ul OLICHMBAHUS KOMIIETCHIIMM, a TaKke
KpaTKas XapaKTepUCTHKA 3TUX CPEICTB MIPUBEACHBI B TAOJIHIIE.

COTIIUYHO», «XOPOIIO»,

Tekymuii KOHTPOJIb

OLCHUMBAaHUA Y4YHUTBIBAIOTCA B BHIC cpeﬂHeﬁ OLICHKHK IIpU

HanmenoBanune
OIIEHOYHOTO CPEeICTBA

KpaTkas xapakTepHCTHKa OLIEHOYHOTO CPEACTBA

[IpencraBnenue
OIIEHOYHOI'O
cpencrea B ©OC

1 | CobecenoBanue

CpenctBo  KOHTpOJII ~ Ha  NPAaKTHYECKOM  3aHATHH,
OpPraHM30BaHHOE KaK CreluaibHas Oecela IperonaBaTelis C
oOydaromuMcss Ha  TEMbl, CBSI3aHHBIE C  H3y4aeMoH
IOUCLMIUIMHOM, W pacCUYMTaHHOE Ha BBIICHCHHE o0beMa
3HaHUH 00YYaIOIIerocst M0 OIpENeNICHHOMY paslelly, TeMe,
npobieMe u T.1I.

Moxer OBITh  HWCIONB30BaHO JUIA  OLCHKH  3HAHUH
oOygaromuxcs

Bomnpocs! ans
cobecemoBaHus 1O
TeMam/pazzenam
JUCLHILIAHBI

Cucrema CTaHAapTU3UPOBAHHBIX 3a,Z[aHPII>‘I, MO3BOJIAIOIIAA

TectupoBanue aBTOMAaTH3HPOBAThH IMPOLE, U3MEPEHUs. ypOBHs 3HAHUH U
p N P poueaypy P My DoHI TECTOBBIX
2 | (KOMITBIOTEpHBIC YMEHHI 00y4aromerocs. saammii
TEXHOJIOTHH) MoxeTr OBITh HCIIONB30BAHO VIS OIEHKH 3HAHWH, yMEHHWH,
HaBbIKOB M (WJIM) OTIBITA ASSITEIbHOCTH 00ydatomuXCs
HpOMC)I(YTO‘lHaH aTTeCTanusa
IIpencraBnenue
Haumenosanue pert
Ne Kpatkas xapakTepuCcTHKa OLIEHOYHOTO CpelICTBA OIIEHOYHOT'O
OIIEHOYHOT'O CPeACTBA
cpenctea B ©OC
CpencTBo, MO3BOJIAIONIEE OLCHUTh 3HAHUA, YMEHHUs, HaBbIKOB | [lepeueHs
u  (WIM) ombITa  JESATENBHOCTH  OOyYaromerocss 1Mo | TEOPETHYECKUX
1 | 3auer JIUCLIMILINHE. BOIIPOCOB U
MoxeT OBITh HCIONB30BAHO AJIS OICHKHM 3HAHUHM, YMEHHH, | MPAaKTUYECKHUX

HaBBIKOB M (WJIM) ONbITA ACSATEIbHOCTH 00YJarONIIXCS

3a/laHul K 3a4ETy

TecT — npomexxyTOoUuHas
2 | arrectanus B popme

CuctemMa  aBTOMATH3UPOBAaHHOTO  KOHTPOJSI ~ OCBOCHHUS
KOMITETEHIIMA (Y4acTH KOMIETEHIMH) oOydJarmumMes To
JUCUUILIHHE (MOAYJIIO) C UCIIOJIb30BaHHEM HH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTHH.

DoHJ1 TECTOBBIX
3aJaHUM

3avera . N
MO)KCT 6I)ITI) HCIIOJIB30BAHO JJI1 OLICHKHW 3HAaHWU, yMeHI/II/I,
HABBIKOB U (WMJIH) OIBITA IESITEILHOCTH 00YYAOIINXCS
Ilepeuens
TEOPETUUECKUX
Cpe}lCTBO, MO3BOJIAOIICC OLICHUTh 3HAHUA, yMeHI/IH, HABBIKOB BOIIDOCOB U
n (WIM) oOmbBlTa JEATENBHOCTH  oOydaromerocs IO p
NPAKTHYECKUX
3 | Dk3ameH JIUCIUTUINHE. .
. . | 3amaHuit (obpasen
MoxeT ObITh HCIOJB30BAHO JUIS OIEHKH 3HAHHWU, YMEHHH,
9K3aMEHAIIMOHHOTO
HABBIKOB U (HJIH) OIBITA JAEATEIBHOCTH O0YYAOIINXCS
Ouiera) K
JK3aMEHY

Tect — mpomexyTouHast
4 | arrecranus B popme
JK3aMeHa

CucreMa  aBTOMATH3WPOBAaHHOTO  KOHTPOJISI ~ OCBOCHHS
KOMITETEHIIMA (J4acTH KOMIIETECHIIMH) O0OydJarmuMes 1o
JTUCHHATUTAHE (MOJIYJII0) C MCIOJb30BaHUEM HH(POPMAIIHOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHUH.

MoseT OBITh HCIOJB30BAHO Ui OLCHKH 3HAHUH, yMEHUH,
HABBIKOB ¥ (MJIM) ONBITA JACSATEIHHOCTH 00YYAFOIIIXCS

doH TECTOBBIX
3aJaHu

5 | KypcoBas pabora

[To3BomsIET OIEHUTh YMEHHSI OOYYAIONINXCS CAaMOCTOSTEIFHO
KOHCTPYUpPOBaTb CBOM 3HaHUS B IPOLECCEe pELICHUs
NPaKkTHYECKUX 3a1ad M TNpoOJieM, OpPUEHTHPOBATHCS B
nH(pOpMaLMOHHOM MIPOCTPAHCTBE u YpOBEHb
c(OPMHUPOBAHHOCTH  AHAJIUTHYECKHUX, HCCIEIOBATEIBCKUX
HaBBIKOB, HABBIKOB  IPAKTU4YECKOTO U  TBOPUYECKOTO
MBIIUIEHUS.. MOXET BBIIOJHATECS B HHAUBUAYAIBHOM
MOPSAKE WK TPYIIONA 00yJaroImuxcs.

O06pa3zer 3amaHus
JUIS BBITIOJTHEHUS
KypCcOBOH paboThI
U IPUMEPHBI
repeyueHb
BOIIPOCOB IS €€
3aLIUTHI




MoskeT OBITh HUCIIOJIB30BAHO JJI1 OLICHKH yMeHPIﬁ, HAaBBIKOB H
(I/IJ'II/I) Oo1bITa ACATCIIBHOCTH o6yqa}on11/1xcs{ B HpeI[MCTHOﬁ nim
Me)!(HpeﬂMeTHOﬁ 00acTax

Kpurtepun u mkaJjbl olleHUBAHNSI KOMIIETEHIUII B pe3yJibTaTe U3y4YeHHUs U CHUILTHHbI
NPH NPOBeIeHNH NMPOMEKYTOUHOM aTTecTanum B gopme 3adera u 3k3amena. [llkana
OlLICHNBAHNSI YPOBHSI OCBOEHHS KOMIETEHIUI

IIIxane! olileHUBaHUS

Kpurepun oneHnBanus

YposeHb
OCBOCHUS
KOMIICTCHIIHN

«OTIIHYIHO»

«XOpPOLIO»

«YAOBJICTBOPUTCIILHO»

OOyuarommiicss  TPaBIJIBHO  OTBETHJ  Ha
TeopeTudeckue BOHpochl. [lokaszan OTIMYHBIE
3HaHUS B paMKax yd4eOHOro MarepHaa.
[TpaBHIIEHO BBIIOJIHIII NMPAaKTHYCCKHE 3aTaHHMS.
ITokasan OTIMYHBIE YMEHUS M BIAJCHUA
HaBBIKAMH TPHUMEHEHUsI TIOJyYCHHBIX 3HAHUH U
YMEHUM I@IpU pEIIEHUU 3a7ad B paMKax
ydeOHOro Marepuasa. OTBeTHa Ha  BCe
JOTIOJTHUTCIIbHBIC BOIPOCHI

Bricoxmit

«GBa4YTCHO»

OOyuaronuiicss ¢ HEOOJBIIUMHU HETOYHOCTSIMU
OTBETHJI Ha TeopeTHueckue Bompockl. ITokazan
XOpolIne 3HaHWS B  paMKax  y4eOHOro
Matepuana. C HEOONBOIMMH HETOYHOCTSIMH
BEITIOIHWII TIpaKTH4eckue 3amaHus. [lokazan
XOpoIlne yMEHUs W BIAJCHUS HaBBIKAMH
MPUMEHCHHS TONXYYCHHBIX 3HAHUN W yMEHHA
IpU pEUmICHHH 3aJad B paMKax y4deOHOro
Matepuana. OtTBeTHn1 Ha  OONBIIMHCTBO
JIOTIOJTHUTEJILHBIX BOTIPOCOB

bazoBrrit

OOyyaromuiicst c CYIIECTBEHHBIMHU
HETOYHOCTSMH OTBETHJI HA TCOPETHYCCKUE
Borpocsl.  Ilokasanm  yIOBIETBOPHUTEIBHbIE

3HaHUS B paMKax ydebHoro Matepuanma. C
CYHIECTBECHHBIMU HCTOYHOCTAMMH BBITIOJTHUJI
IIPAKTUYECKUE 3a/1aHusl. ITokazan
yJIOBJIETBOPHUTEIbHbIE YMEHHS W  BIAJCHUS
HaBBIKAMH TPHUMEHEHUs! MOJTYYEeHHbIX 3HAHUH U
YMEHHH TpUM peIIeHWH 337a4y B  paMKax
yueOHOro  Mmarepuana. JlomycTmi — MHOTO
HETOYHOCTEH INpH OTBETE Ha JOMOJHHUTEIbHBIE
BOIIPOCHI

MuHUMaILHBIA

«HCYIOBJIETBOPUTEIILHOY

«HEC 3a4YTCHO»

OOyyaromuiics pu OTBETE Ha TEOPETUYECKUE
BONPOCHl WM TIPH BBINOJHEHUH TPAKTHYECKUX
3aJaHUi MIPOAEMOHCTPHUPOBAT HEIOCTATOUHBIN
YPOBEHb 3HAHUM ¥ YMEHUH IpU PELICHUU 3a1a4
B paMKax yueOHoro matepuaina. [Ipu oTBeTax Ha
JIOTIOJTHUTENBHBIE BOIPOCH OBIJIO  JTOIYIIEHO
MHOKECTBO HEMPABUIbHBIX OTBETOB

Komnerennus
He c(hopMHUpOBaHa

Tect — MMPOMCIKYTOYHAS aTTCCTAllUA B (bOpMe 3a4€Ta 1 5K3aMCHa

[IIkana oneHHUBaHUS

Kpurepun onieHnBanus

«OTIUYHO»

«XOPOLIO»

«YAOBJICTBOPUTCIILHO»

«BavYTCHO»

IpU MPOXOKACHUN TCCTUPOBAHUS

OO6y4atontuiicss BepHO oTBeTHI HA 90 — 100 % TecTOBBIX 3aMaHUi

IpU MPOXOKACHUN TCCTUPOBAHUS

OO0yJaronmuiicss BepHo oTBeTH Ha 80 — 89 % TecTOBBIX 3aaHUi

IpU IIPOXOKACHUN TCCTUPOBAHUS

OO0yJaronmuiicss BepHO oTBeTHI Ha 70 — 79 % TecTOBBIX 3aaHUi

«HCYAOBJICTBOPUTCIBHO»

«HEC 3a4YTCHO»

3a11aHm>'1 IIPpU MMPOXOKACHUN TCCTUPOBAHUA

OOyJaronmuiicss BepHO OTBEeTHNI Ha 69 % W MeHee TeCTOBBIX




Kypcogas pabora

[IIxana oneHUBaHUS

Kpurepuu onennBanus

COTJIIUYHO»

ConeprxkaHue KypcoBOW pabOThl MOJHOCTHIO COOTBETCTBYET 3aJaHuio. [IpeincTaBieHb
pe3yNIbTaThl 0030pa JIMTEPATYPHBIX W MHBIX HCTOYHUKOB. CTPYKTypa KypcOBOH pabOTHI
JIOTHYECKH W METOJIUYECKH BBIJCpKaHA. Bce BBIBOIBI U MPEIUIOKEHUS YOCIUTEIBHO
aprymeHTupoBanbl. OdopmiicHHEe KypcoBOW pabOTBI W MOJYYCHHBIC PE3yIbTATHI
MOJTHOCTHIO OTBEYAIOT TPEOOBAHUSIM, M3JIOKCHHBIM B METOAMYCCKHUX YKa3aHusX. [lpu
3alUTe KYpCOBOU PabOThI O0YYAIOUIHIACS MPABHIBHO U YBEPEHHO OTBEYACT HA BOMPOCHI
MpernoaBaTeNs, ISMOHCTPUPYET TIyOOKOe 3HAHHME TEOPETHYCCKOro MaTepuana,
CHOCOOCH apryMEHTHPOBATh COOCTBEHHBIC YTBEPKICHHSI U BBIBOBI

«XOPOIIOH

ConepkaHue KypcoBOM paOOTHI MOJHOCTHIO COOTBETCTBYET 3alaHMI0. [IpejcTaBiicHBI
pe3yJIbTaThl 0030pa JIMTEPATYPHBIX W MHBIX HCTOYHUKOB. CTPYKTYpa KypcOBOH pabOTHI
JIOTMYECKH W METOJANYECKH BbIJCpiKaHa. BONBIIMHCTBO BBIBOJOB M TPEIIIOKCHUMN
aprymenTupoBano. OdopMieHre KypcoBOl paboThI U MOJyYeHHBIC PE3YJIbTATHI B IICJIIOM
OTBEYAIOT TPeOOBAHUAM, U3JI0KEHHBIM B METOANYECKUX yKa3aHHUsX. FIMErOTCs o/Ha-/BEe
HECYI[ECTBEHHBIE OIIMOKU B MCIOJIb30BAHUH TEPMUHOB, B MOCTPOCHHBIX JAHArpaMmax u
cxemaX. HanuuecTByeT HE3HAUHMTENLHOEC KOJUYECTBO IPaMMATHYCCKUX  W/WJIH
CTHJIUCTHYECKUX OIMOOK. [Ipu 3amure KypcoBoil pabOThl 00YYAIOUIHIICS MPABUIBHO U
YBEPEHHO OTBEYacT Ha OOJBIIMHCTBO BOMPOCOB IPEIOJaBaTeis, JIEMOHCTPUPYET
XOpollee 3HaHHE TEOPETUUECKOr0 MaTepHaia, HO He BCeria Cioco0eH apryMeHTHPOBATh
CO6CTBeHHLIe YTBEPKACHNUA W BBIBOIBI. HpI/I HaBOJAMIMX BOIpOCax MperoaaBaTeiisd
ncnpasJigcT OIlII/I6KI/I B OTBETC

«YAOBJICTBOPUTCIIBHO»

CogmepxaHue KypcoBOH pa0OOTBI YacTHMYHO HE COOTBETCTBYET 3afaHMIO. Pe3ynbTarh
0030pa JUTEepaTypHbIX U WHBIX UCTOYHUKOB NPEACTABICHBl HEIOCTATOYHO IOJIHO. ECTh
HapYLICHUs B JIOTHKE U3JI0XKEHHS MaTepHana. ApryMEHTAIHs BBIBOIOB M NPEATI0KCHUH
cnabas WIM OTCYTCTBYeT. VIMEIOTCS OAHO-IBa CYIIECTBEHHBIX OTKJIOHEHHH OT
TpeGoBaHUiI B odopMIeHHH KypcoBod pabothl. [lomydeHHBIE pe3yibTaThl B LIEJIOM
OTBEYAIOT TPEOOBAHMAM, U3JIOKESHHBIM B METOANYCCKUX yKa3aHUAX. MIMeloTcs oHa-IBe
CYLECTBEHHBIX OIIMOKM B HCIIOJIb30BAHHH TEPMHHOB, B MOCTPOCHHBIX IHArpamMMax M
cxemax. MHuoro TpaMMaTHYCCKUX I/I/I/IJ'II/I CTHJIMCTUYECKUX OIIMOOK. HpI/I 3alIUTC
KypcOBOW pabOThl 00YYaIOMIMICS TOMyCKaeT TpyOble OIMOKU IIPU OTBETaX Ha BOIPOCHI
npernoaasaTels W /WiM He jAan orBeT Oojee uyeM Ha 30% BONPOCOB, JIEMOHCTPUPYET
cnaboe 3HAHHME TEOPETHYECKOTO MaTepHana, B OOJIBIIMHCTBE CIydaeB HE CIIOCOOCH
YBEPEHHO apryMEHTUPOBATh COOCTBEHHBIE YTBEPKACHHUS U BBIBOJIBI

«HCYAOBJICTBOPUTCIBHO»

CopepxaHrie KypcoBOi paOOThI B 1I€JIOM HE COOTBETCTBYET 3ajaHHI0. MiMeroTcs Goree
JIBYX CYIIECTBEHHBIX OTKIIOHGHUI OT TpeOoBaHMI B O(OPMIICHHH KYPCOBOW pabOTEHI.
Bonpmoe  KOMWMYECTBO  CYHIECTBEHHBIX  OIMMHOOK MO CYyTH  pabOTBl, MHOTO
rpaMMaTHYeCKUX W CTHIMCTUYECKHX OImMHUOOK W 1p. [lomydeHHBIE pe3ynbTaThl HE
OTBEYAIOT TPEOOBAHUSM, W3IIOKEHHBIM B METOIMYECKHX YKazaHUsAX. [lpu 3amure
KypCOBOH pabOTHI OOYYAIONIMIACSA JEMOHCTPHPYET ClIaboe MOHUMAaHWE MPOTPAMMHOTO
MaTepHaa.

KypcoBas paGora He mpeacTaBieHa mpenojaBatento. OOydarommuiics He SBHUJICS Ha
3aIIUTy KYPCOBOH pabOThI

Kpurepun u mkaJjbl olileHUBaHUS Pe3y/JbTATOB 00y4YeHUsI NPHU NPOBeAeHUN

Co0OecenoBanue

TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH

[IIkajbl olleHHBaHUS Kpurepuu onieHuBaHust

«OTIIUYIHO»

«XOPOIOo»

«YAOBJICTBOPUTCIILHO»

I'mybokoe u mpOYHOE YCBOCHHE IPOTpaMMHOIO marepuana. [lonHeie,
MOCJIeI0BATEIbHBIC, TPAMOTHBIC M JIOTHYECKH HM3JIaraeMble OTBETHI IIPU
BUJOM3MEHeHNH 3ajaHusi. OOydaromuiicss cBOOOJHO CIPABISETCS C
IIOCTAaBJICHHBIMHU 3aaa4aMu, MOXCT O6OCHOBaTI) MPUHATBIC PCIICHUS,
JIEMOHCTPHPYET BIIAZCHUE PAa3HOCTOPOHHMMHU HaBBIKAMH U ITPUEMaMH
BBITIOJTHEHHUSA MPAKTHICCKUX pa6OT

3HaHME TPOrPaMMHOTO MaTepuayla, IpaMOTHOE H3JIOKEHUe, 0e3
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, MPaBHIbHOE
NPUMEHEHNE TEOPEeTHYECKUX 3HAHUH, BIAJICHHE HEOOXOANMBIMU
HaBbIKAMU IIPH BBINIOJIHEHHUH NPAKTUYECKHX 3a1a4

«3a4YTCHO»

OOyyaronuicst 1eMOHCTPUPYET YCBOSHHE OCHOBHOTO MaTepHala, IpH
OTBETE JIONMYCKAIOTCS HETOYHOCTH, IPU OTBET€ HEJAOCTaTOYHO
NpaBWIbHEIE (DOPMYIMPOBKH, HapylIeHHE II0CJIEA0BATEIbHOCTH B
W3JI0’)KEHWH NPOrpPaMMHOTO MaTepualia, 3aTpyJHEHHUS] B BBINOJIHEHUH




MPAKTUYCCKUX 3aTaHHH
Cnaboe 3HaHHE TPOTPAMMHOTO MAaTEpUalia, MPU OTBETC BO3HHUKAIOT
OImMOKH, 3aTPyIHEHHS IPH BHIITOJHEHUH PAKTHYECKUX PadoT

«HEYAOBIICTBOPUTENBHO» | «HE 3a4TeHO» | He OBUIO NOMBITKY BBHIOTHUTD 33AaHHE
TectupoBanue
IIkaspl OLleHUBaHUS Kpurepuu onieHuBanust

OOyuarommiicst BepHO oTBeTIII HAa 90 — 100 % TecTOBBIX 3amaHui
IPH NPOXO’KICHUH TECTUPOBAHHUS

«OTIHYHO»

Obyuarommiicst BepHO oTBeTHN Ha 80 — 89 % TecToBBIX 3amaHmit

«XOPOIIIOY «3aYTCHO»
TIPH IPOXOKICHUN TECTHPOBAHUS
Obyuarommiicst BepHO oTBeTHII Ha 70 — 79 % TecToBBIX 3amaHmit
«YIOBJIETBOPUTEIIHHOY
TIPH POXOKICHUU TECTUPOBAHUS
OOyuaronuiicss BepHO OTBETWI Ha 69 % M MeEHee TECTOBBIX
«HEYJIOBJICTBOPHUTEIIEHOY «HE 3a4TCHO»

3aJJaHu IIpU TPOXOKACHUN TCCTUPOBAHUSA

3. TunoBble KOHTPOJILHbIE 32/IaHNUSI HJIH MHbIe MAaTEPHAJIbI, HEOOXOIUMbIe
JJISl OLlEHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeSATeJbHOCTH

3.1 TunoBble KOHTPOJILHBIE 3a1aHUsI IJIs TPOBeIeHHs co0eceOBAHMS
KoHTponbHbIE BapHaHThl 3aJaHUH  BBUIOKEGHBI B DIIEKTPOHHOH HMH(OPMAIIMOHHO-
obpazoBarensHoi cpene Upl'YIIC, noctymHo# o0y4aroniemMmycs 4epe3 ero JUYHbIIH KaOUHET.
Hwxe npuBeieHbI 00pa3iibl TUIIOBBIX BAPUAHTOB 3a/IaHUH JUIsl TPOBEACHUS COOECEI0BaHUIA.

OO6pa3zer; THIIOBOTO BapuaHTa BOTIPOCOB JJIs MPOBEACHUS coOeceI0BaHUS
«BBenenue. [IpenMer u conepkaHue TUCUUILIAHBI, CBSI3b C IPYTUMU JUCLIUIUIMHAMH.
Onpenenenre MUKPOIIpOIeccopa, MUKPOKOHTpoJiepa. KpaTkuii HCTOpUYECKUA OYEPK pa3BUTHS
MUKpotporieccopoB. OOIre BOMPOCH MPUMEHEHUS MUKPOITPOIIECCOPHON TEXHUKU B CHCTEMax
JKEJIE3HOJOPOKHOM aBTOMATHUKH M TeJleMexaHuku. OCHOBHBIC CBEJICHUS O pa3paboTKe U OTIaIKE
MPOTrPaMMHOTO 00€CTICUCHHUSI. AITOPUTM U TIporpamma. KoMnuiasiTopbl 1 HHTEPIIPETAaTOPHI.
YpoBHU SA3BIKOB porpaMMupoBanus. CpesicTBa co3ianus nporpaMm. HTerprupoBaHHbIE CPEJIbI
POTPaMMHUPOBAHUS»

1. KaxoBbsl 0COOEHHOCTH MHUKpoOIIpoIieccopa’?
2. KakoBbI 0COOEHHOCTH MUKPOKOHTpOJLIEpa’?
KakxoBbl 0COOEHHOCTH MUKPOIIPOIIECCOPHON TEXHUKHU MO CPABHEHUIO C TPAJTUIIMOHHOMN
AJIEKTPOHHOM?
KaxoBpl 3Tarmsr pa3paboTKu MporpaMMHOT0 oOecTieueHus ?
Kaxue 3amaum permarorcst Ha dTarne KOMITHIISIIIH?
KaxoBbl 0c0OEHHOCTH SA3BIKOB MTPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS?

N o ok

UTo BXOJUT B COCTaB MHTEIPUPOBAHHON CpeJbl IPOrpaMMHUPOBAHUS?

OO6pa3zer THIIOBOTO BapuaHTa BOMPOCOB JJIs MPOBEACHUS coOOeceT0BaHUS
«CucreMbl CUMCIICHHUS], IEPEBO] YUCE U3 OHOM CUCTEMBI CUMCIIEHUS B IPYTYIO, KOJUPOBaHUE
YUCIOBOU UH(POPMAITUN
KakoBbI 0COOEHHOCTH MO3UIIMOHHON CUCTEMBI CUMCICHHUA?

UT0 HA3BIBAIOT CUCTEMOM CUMCIEHUsA?

UTO Ha3BIBAIOT OCHOBAHUEM CUCTEMBI CUUCICHHUS?

KakoBbl 0COOEHHOCTH TBOMYHO-IECATUIHOTO KO/1a?

KaxoBbl 0COOEHHOCTH CEMUCErMEHTHOTO Koaa?

Kak BBITTOJTHAETCS KOJUPOBAHKE 3aIMATON B YUCIIOBOW HHpOpMaIu?

No ok~ wdpE

s gero ucnoneiyercs kog ASCII?

O0pa3zer] THIIOBOTO BapuaHTa BOIIPOCOB IS IPOBEACHUS cOOEeCce10BaHMUS
«BpInonHEeHNE 3aJaHNi 110 IEPEBOLY YKCEN U3 OJHOW CUCTEMBI CUHCIIEHHUS B IPYTYIO, MO
KOJMPOBAHUIO YHCIOBOW HHPOPMALIUN




ok

No ok~ wbdE

akrwdPE

KakoBo BeIpaxkeHHe 1)1 IPECTABICHUS YUCIIA B IIO3UITMOHHONW CHCTEME CUUCIICHUS ?
CucreMbl CYNCIICHUS C KAKUM OCHOBAHUEM Yallle UCTIOIb3YIOTCS B BBIYUCIUTETHHON
texauke? J{nsa gyero? Kak o6o3Hagarorcs?

KakoBa 3anuce BOCbMEPUYHOM, AECATUYHOM, IIECTHAALATEPUYHON KOHCTAHTHI B SI3bIKE
nporpammupoBanus Cu?

Kakoga 3anuch uncen 1100, 537, h246 B necATHUHON CHCTEME CUMCICHHS?

Kakoga 3ammch urcen ©101100111, b11001011B BocbMepHUYHOM CHCTEME CUUCIICHHS?
Kakogsa 3amuch uncen ©100101011101, b10111110010 B miecTHaAIIATEPUIHON CHCTEME
CUHCIICHUS?

Kakosa 3anuce uncen hE51, hC57AB 1BOMYHOM cHUCTEME CUUCITEHUA?

O0pa3ser THIIOBOIO BapuaHTa BOIIPOCOB JUIsl IPOBEAEHUS cOOece10BaHUS
«OCHOBHBIE CBEICHHUS O sI3bIKE TporpaMmupoBanust Cu, GpyHkuuu Ha s3bike Cu»
KakoBBI 0COOECHHOCTH S3BIKA mporpaMmMuUupOBaHus Cn?

Ji1st 4ero ciaykat 3arojoBOYHbIE (aiiiib?

Uro Takoe (yHKIHS B A3bIKE TporpammupoBanus Cu?

KakoBbl 0cOOCHHOCTH (YHKIIUH ¢ MIMEHEM Main?

Uro 3amaer onpeneneane GyHKIHA?

Kaxwue neiicTBus BRINOTHSFOTCS TP BHI30OBE (PYHKIIAN?

Uewm BUJ 0OBSIBIICHUS (DYHKIIMK OTIMYACTCS OT BHUJIA €€ OIPEACIICHUS?

O6pa3eu THUIIOBOT'O BapHaHTa BOIIPOCOB JIA IIPOBCACHUA CO6€C€I[OB8.HI/I$I

«BpImonHeHne 3a1a0uii Mo pa3paboTKe U MPOrpaMMHUPOBaHNI0 (DYHKIHIA Ha s3bIKe Cry»

Jiis gero ucnonb3yetcs o0bsaBiacHUE GyHKIMK? [ 1e oHO pa3meraercs?

B kakom ciyuae ykaspiBaeTcst Tun VOiddyHKImn?

KaxoB Bup onpenenenns GyHKIMH, He TTONYYaOIe 1 He BO3BpAIIaroIiel JaHHbIe?
KakoB By onpeaenenus 1 BbI30Ba (GYHKIUH, TOTy4aONIel TapaMeTphl?

KaxoB Bup omnpenienenrs u BpI30Ba (PyHKIMH, BO3BpAaIIaroiel 3HaYeHne?

OO6pa3zer; THIIOBOTO BapraHTa BOMPOCOB JJIs MPOBEACHUS coOOeceT0BaHUS

«ITonsarue o muxponpoueccoproit cucreme (MIIC): TpaguuMoHHas U IporpaMMHUpyeMast
ANIEKTPOHHBIE CUCTEMBI, UX J0cTOUHCTBA U HenocTatku. Onpenenenne MIIC. Crpykrypa MIIC»

1.

No ookrwd

Kaxue ocHOBHBIE ycTpoiicTBa BXOAAT B coctaB MIIC?

KaxoBo HazHaueHue npoueccopa MIIC?

KakoBo HazHauenwue 0ji0ka mamsata MITC?

KakoBo Haznauenue ycrpoictsa BBoja-BeiBosa MIIC?

Kaxue muHsl conb3yroTes A1 coequHeHns yctpoicts MIIC?

Kaxossr noctonnctea MIIC no cpaBHEHUIO ¢ TPAIUIIMOHHON 3JIEKTPOHHON CUCTEMOM?
KaxoBbl 0c0OO€HHOCTH IIWHBI JAHHBIX U MUHBI aapeca MIIC?

O6p8.361_l THUIIOBOT'O BapuaHTa BOIIPOCOB U IPOBCACHUSA CO6CCC,Z[OB8.HI/ISI

«PexxnMbl 0OMeHa nH(popManmen Mo MarucTpaiu: NporpaMMHbINA 0OMeH HHpopMalirei, oOMeH
10 NIPEPBIBAHUAM, NPSAMON JocTyn K namsT. Tunsl apxutektyp MIIC, ux goctonHcTsa u

No okrwdE

HenocTaTku. Tumel MIICy
Kakwue pexxnmbl oomena nadopmanmet uconb3yrores B MIIC?

Uro mpeacrasisieT cob0il pexxuM mporpaMMHoOro ooMeHa nugpopmanueit B MIIC?
KakoBbl 0cobeHHOCTH pesknMa oOMeHa HHPOpMaIiel 1o pephIBaHUsIM?

KakoBbl oco0eHHOCTH pesknma oOMeHa HHPOpMaUen P MPsIMOM JOCTYIE K MamsITH?
KakoBbl ocHOBHBIE THITEI apXUTEKTyp MIIC?

Kaxossl ocobennoctu ®on-HelimanoBckoi apxutekTypst MIIC?

KakoBel ocobennoctu I'apBapackoit apxurextypst MIIC?

OO6pa3zer; THTOBOTO BapHaHTa BOTIPOCOB JJIS MPOBEACHUS coOOeCceT0OBaHUS



«ITporeccopsl, UX BakHEHIINE XapakTepUCTUKH. [Ipolieccophl ¢ pacCIIMPEHHON U COKPAILIEHHOM
cucremoit komana. CTpyKTypa MUKPOTIPOIIECCOPa, OCHOBHBIE (DYHKIIHH €T0 y3JIOB)
KakoBb! ocHOBHBIE yHKIIUH ITporieccopa?

YTo BXOIHT B COCTaB MUKpOIpoLieccopa’?

KakoBbI pyHKIIUM cXeMBI yIIPaBIeHUsI BBIOOPKOH KOMaH/I mpoieccopa?

KakoBo Ha3zHadeHue aprupMeTHKO-IIOTHIECKOT0 YCTPOHCTBA Iporeccopa?

J11st 4ero iy >KUT perucTp MpPU3HAKOB Tpoieccopa?

Kakue cnyxeOHbIe QyHKIMN BBIOJIHSIOT BHYTPEHHHE PETHCTPHI Iporeccopa?

No ook~ wdE

J1g 9ero ciayXUT cxeMa yrpaBJIeHUs IPEePhIBAaHUSME TIpoiieccopa?

O0pa3zer; THIIOBOTO BapHaHTa BOIIPOCOB ISl IPOBEICHUS cOOECe10BaHMS
«[Tamsate MIIC, ee ocHOBHBIE XapakTepucTuku. CTpykTypa Moayss namsatu. Ocodbie obacTu
MaMsITH: TTaMAITh MPOTPAMMbI HA4aIbHOTO 3aITyCKa, CTEK, TA0JINIIa BEKTOPOB MPEPHIBAHHIA. »
Kakyto ¢pynkuro Bemmonusietr namsite MIIC?

B kakux eguHUIIaX U3MEPSIIOT 00bEM HaMATH?

KakoBo Ha3zHaueHHE maMsATH NPOrpaMMbl HAYAJIBHOTO 3amycKa?
KakoBo HazHaueHUe maMsITH I cTeka?

Jis 9ero ciayXuT TabIuIa BEKTOPOB MPEepPhIBAHNN?

Uro npexncrapnsieT cob0il OI0K COMPSHKEHUS C TTAMSTHIO?

No ok~ wbdE

B kakom pexxume paboTaet naMsTh Ist cTeka?

OOpa3zer; THIIOBOT'O BapyuaHTa BOIIPOCOB JUIsl IPOBEIEHUS cOOece10BaHMs
«Mopaynu TaliMepOB-CYETYUKOB CO CXEMaMHU BXOJHOIO 3aXBaTa, BBIXOAHOIO CPAaBHEHUS U
BbIPAOOTKHU CUI'HAJIOB C IIMPOTHO-UMITYJIbCHOM MOZYJISLIMEH: BBIIOJHSAEMbIE 3a/1a4l, CXEMBI,
IpUMEpBI TUIIOBBIX puMeHeHui. [Ipouieccopbl cOOBITHIN

1. Yto BXOJUT B COCTAB CXEMbI BHIXOJHOTO cpaBHEHUs? KakoBo Ha3HAYCHUE 3JIEMEHTOB?

2. Kak paboTaer cxeMa BBIXOJJHOTO CPaBHEHUS IIpH (HOPMUPOBAHUY CUTHAJIA C OTIPeACIICHHON
4acTOTON?

3. Kak paboraeT cxema BBIXOJHOTO CpaBHEHHUs IPU (POPMUPOBAHUH OJMHOYHOTO UMITYJIbCA

ONpEeEICHHON JUIUTETbHOCTH?

Uro mpeacrasisieT coboit cxema BXoIHOTO 3axBaTa? KakoBo Ha3HaYeHHE DIEMEHTOB?

Kakwue 3amaun pemaror ¢ moMoms0 CXeMbl BXOJJHOTO 3aXBaTa’?

Uro npexncrapnsieT coboit cxema BoipadoTku curaanos ¢ [IIMM? KakoBo Ha3HaueHHe 371€MEHTOB?

N o ok

KaxoB coctaB mporeccopa coObrtnii? KakoBo Ha3HaueHHE 3J1EMEHTOB?

O06pazen THIOBOTO BapHaHTa BOIIPOCOB JIJIsl MPOBEACHUS cOOeCe0BaHUS
«Knaccuduxanyss MUKpOKOHTPOJUIEPOB, UX OTJIMUYUTENbHbIE TpU3Haku. CTpyKTypa
MUKpPOKOHTpoOJuIepa. TakToBble reHepaTOpbl MUKPOKOHTpoOILIEpa. Pexxumbl s3HEpronoTpedieHus u
UX XapaKTepUCTHUKA. ANIapaTHble CpeAcTBa oOecreyeH s Hale)HOH paboThl
MUKPOKOHTPOJLIEPA»
Ha kakue Ki1accel MOKHO YCIIOBHO Pa3[einuTh BCE MUKPOKOHTPOILIEPHI?
KaxkoBBI OTIIHYUTENIHHBIE IMMPU3HAKKU BOCBbMUPA3PAIHBIX MI/IKpOKOHTpOJ'IHCPOB?
KaxoBa cTpykTypa MukpokoHTposuiepa? KakoBo Ha3HaueHHE 3J1€MEHTOB?
KaxoBsl PECKUMBI pa6OTLI MUKPOKOHTPOJUICPA B INIAHC SKOHOMHUU 3HepFOHOTpe6H€HI/I$I?
KaxoBbl 0c00€HHOCTH peXrMa OKHUJaHUSI MUKPOKOHTpoIiepa’?
KakxoBbl 0COOEHHOCTH pEeKUMa OCTAaHOBA MHUKPOKOHTpOJLIEpa’?

No ok~ wdpE

Kakue CpeacTBa NO3BOJIAOT o0ecreyuThb HaJICKHYTO pa60Ty MPIKpOKOHTpOJ'IJ'Iepa?

OO6pazel THIOBOTO BapHaHTa BOIIPOCOB JIJIsl MPOBEACHUS coOece0BaHUS
«Oco0EHHOCTH apXUTEKTYpPhl U OCHOBHBIE XapaKTEPUCTUKU MUKpOKOHTposiepoB MCS-51.
CtpyKkTypa naMsTé MUKPOKOHTPOJUIEPA, CTPYKTYpa MaMsATH JAHHBIX. CTPYKTypa ocHoBHOro O3V,
PETUCTPHI CHELUAIBHOIO HA3HAYEHUs, CTPYKTYpa MaMsATH KOMaH]»

1. KaxoBbl 0cOO€HHOCTH HaMsATH KOMaH]i MUKPOKOHTPOJIJIEPOB HCXOHON apxutekTypbl MCS-51?

2. Jlns yero uCmoJb3yeTcs HaualbHAs 30HA MAMSATU KOMaH] MHKPOKOHTPOJUIEPOB?



KakoBa cTpykTypa naMaTé JaHHBIX MUKPOKOHTPOJIIEPOB UCXOTHON apxuTekTypsl MCS-51?
KakoBa ctpykrypa ocHoBHOro O3Y MHKPOKOHTPOJUIEPOB HCXOAHOMN apxuTtekTypsl MCS-51?
B kakoii 00;1acTH mamMATH pacrionaraloTcs CleperucTpbl MUKPOKOHTpoJUIepa?

Kakue perncTpsl MUKPOKOHTPOJUIEPA OTHOCAT K creratbHbIM? KakoBel ux GpyHKInmu?
KakoB gopmaTt peructpa npru3HakoB MUKPOKOHTpoJLIepa?

No ok~ ow

OO6pa3zer THIOBOTO BapHaHTa BOIIPOCOB ISl IPOBEICHUS cOOECe10BaAHMS
«CucrtemMa KOMaH]J MUKPOKOHTpOJIepa. AJpecaius ornepaHioB B MUKPOKOHTPOJLIEpaX, METOIbI
aZipecaly U UX XapaKTEPUCTHKA»
YT0 MOHUMAIOT Ioa CUCTEMOM KOMaH[ MI/IKpOKOHTpOJ'IJ'Iepa?

KakoBbI 0COOEHHOCTH CHCTEMBI KOMaH MUKPOKOHTpOJIIepa?

Kakwue rpynmbl KoMaHT MOJKHO BBIJIEIUTH B CHCTEME KOMaHJ MUKpOKOHTposiepoB MCS-517
Kakue norudeckre KOMaH bl BXOJIAT B COCTaB CUCTEMbI KOMaH]l MUKPOKOHTposuiepoB MCS-517?
Uto ompenenstoT METOIbI aIpecaliy ONEePaHIoOB B MUKPOKOHTpOJLIepax?

Uro npezncrapisieT coO0H peructpoBas aapecarus?

No ok~ wbdeE

Uro npencrapusieT coboi mpsimast ampecanus?

OOpaszer] THIIOBOT'O BapHaHTa BOIIPOCOB JUIsl IPOBEIEHUS cOOece10BaHMs
«Crpykrypa nopra UART, peructp ynpasieHus HopTom, 3alaHie CKOPOCTH OOMEHa»
KaxoBbl Ha3HaueHNE U OCOOEHHOCTH MOCJIEI0BATEIHHOTO MMOPTa MUKPOKOHTpOJUIepa?

B kakux eguHANIAX U3MEPSIOT MPOU3BOIUTENEHOCTD MOCIIEI0BATENFHOTO TTOpTa?
Kakoii 00MeH TaHHBIMU Ha3bIBAIOT MYIICKCHBIM?

Kakoif 0OMeH JaHHBIMH HAa3bIBAFOT CUMILICKCHBIM?

Uro npezncrapnsieT co00i CHHXpOHHAS TTepenavya nHpopMarmm?

Yro BXOJHUT B COCTaB aCMHXPOHHOT'O IMaKeTa I[aHHI)IX?

No ook~ wbdE

Kak naszpiBaeTcst Hanbomee MOMyISIpHBINA TPOTOKOJ ACHHXPOHHOM MOCIIE0BATENBHOMN CBSI3U?

O0pa3zer; THIIOBOT'O BapuaHTa BOIIPOCOB JUIsl IPOBEIEHUS cOOece10BaHMs
«BplInonHeHue 3aaHuii Mo opranuzanuu padoTsl U nporpammupoBanuto nopra UART»
Uto takoe UART mukpokoHTposuiepa?

Yro Bxomut B coctaB Mmoaysisi UARTMukpokonTpoiutepa? KakoBo Ha3HaYeHUE JIEMEHTOB?
Kak pa6ortaer momysib UARTMUKPOKOHTpOJIIEpaA B pEXKUME Tiepeaun?

Uro Takoe SCON mukpokoHTpomepa x517? Jlns yero npenHazHadeH?

KaxoBo Haznauenue out peructpa SCON?

Kaxwue peructpsl cBs3ans ¢ pabotoit mopra UART MukpoxkonTposepa x517

NoogkrwdpE

Kakoe ycTpoHCTBO MUKPOKOHTPOJIIIEpa UCIOIB3YETCS JJIs 3a/IaHKsI CKOPOCTH MEepeaayr JaHHBIX
o iopty UART mukpoxoHTpOImepa?

OO6pa3zer THIIOBOTO BapuaHTa BOMPOCOB JJIs MPOBEACHUS coOOeceT0BaHUS
«CTpyKTypa TallMepHOTO YCTPONCTBA, PETHCTPHI YIPABICHUS, PEXKUMBI PAOOTHI»
Uro npezacrapnsieT cob0i TaliMep BOCKMHUPA3PSAHOTO MUKPOKOHTpoJLIEpa?
[Touemy TafiMepHOE YCTPONCTBO HA3BIBAIOT TAMEPOM-CUETINKOM ?
Uro mpeacrasisieT co00il pexkuM TaiiMepa TaiiMepHOTo ycpoiicTsa?
Uto mpeacTaBisieT cO60 PeKUM CUETINKA TAMMEPHOTO YCTPOMCTBA?
CKOJIbKO TaliMepOB UMeeT UcxoaHas apxuTekTypa MCS-51 MukpokoHTposuiepa?
Kak ¢ukcupyercs nepernoiaHenue taiiMepa B MUKpOKOHTpoJLiepe?

No g krwbdE

Kax 3amats pesxxum paboThl TAUMEPHOTO YCTpPOMCTBA?

OOpa3zerl THIIOBOI'O BapHaHTa BOIIPOCOB TS IPOBEICHUS COOECETOBAHMS
«BprImonHeHne 3aJaHMii 10 OpraHu3aluy padoThl U MPOTPAMMHUPOBAHUIO TAMEPHBIX YCTPOUCTBY
1. Kakue peructpsl ynpasisitoT paboToi TaiiMepOB MUKPOKOHTPOJIJIEPOB UCXOIHON apXUTEKTYPBI

MCS-51?
2. Kakoga ctpykrypa peructpa TMOD mukpokontpoiuepa? KakoBo Ha3HaueHue ero Out?



3. CKONBKO U KakHe PeKUMbI pabOThl TAHMEPHOTO YCTPOHCTBA MOTYT OBITH YCTAHOBJICHBI C
nomotsio peructpa TMOD?
Kakoga crpykrypa peructpa TCON muxpokonTposiepa? KakoBo HazHaueHue ero 6ut?

Just gero ciyxar peructpsl TH1 u TL1 mukpokonTpoiuiepa MCS-51?
Uro npencrapinsieT coboit Pesxum 1 TaiimepHoro ycrporictea? J[is yero ucmnonbzyercs?
Uro npexncrapmnsieT coboit Pexxum 2 TaitmepHoro ycrpotictBa? J[ist yero ucmonbzyercs?

N o ok

OO6pazel TUIIOBOTO BapHaHTa BOIIPOCOB JIJIsl MPOBEACHUS coOece0BaHUS
«Knaccuduxanus nopToB, CTpyKTypa 1nopra, mopThl MUKpoKoHTposuiepa cepud MCS-51.»
Yro npencraBisieT co00i mapaienbHbIN OPT MUKPOKOHTpoJLIepa?

KakoBa ocHOBHas (pyHKIHS MapauIeNbHBIX TIOPTOB MUKPOKOHTpOIIIEpa’?

Kakue THIbl mapauieabHbIX TOPTOB Pa3InvaroT?

KaxoBbl 0c0O€HHOCTH IOPTOB C anbTePHATHBHON (yHKIIHEH?

Uto BXOAHT B cOCTaB 000OIITEHHOM CXeMBI ITOPTa BBOAA-BEIBOAa? KakoBo Ha3HAUCHHE DJIEMEHTOR?
CKoJIbKO MapajiesIbHBIX TOPTOB Y MUKpOKOHTposuiepa ADUC8427?

No o krwdE

KaxoBsl nMeHa mopToB y MUKpokoHTposuiepa ADUC842?

OO6pazel TUIIOBOTO BapHaHTa BOIIPOCOB JIJIsl MPOBEACHUS coOeceOBaHUS
«BrImoTHEHNE 3aJaHM# 110 OPTaHU3AMHA PAOOTHI U TIPOTPAMMHUPOBAHUIO TTAPaUICTHHBIX TIOPTOB
MUKPOKOHTPOJIEPA»

1. KaxkoBsl anprepHaTuBHBIE QyHKIUHN TopTa P3 MukpokonTpomepa MCS-517?

2. Kakue THIIBI CXEMOTEXHUKH MMPUMCHAIOT B BBIXOAHBIX KaCKaJlaX IIOPTOB MUKPOKOHTPOJIJICPOB
MCS-51?

3. KaxoBbI 0COOEHHOCTH KJIACCUYECKOW ABYHANPABICHHOW CXEMOTEXHUKHU?

4. KaxoBbl 0cOOEHHOCTH KBa3HUIBYHAIIPABICHHOW CXEMOTEXHUKHN?

5. UTo BXOIUT B COCTAaB CXEMbI INHUHU BBOJa-BbIBO/Ia TTopTOB P1-P3 MukpokonTpomiepa? Kakoso
Ha3Ha4YeHHE AIEMEHTOB?

6. Uro BXOIUT B COCTAaB CXEMBI JINHUU BBOJIa-BbIBO/Ia TOpTOB PO MuKpokoHTpoOutepa? KakoBo
Ha3Ha4YeHHE AIIEMEHTOB?

7. B kakoe cocTosiHUE JOJKEH ObITh MEPEKIII0UEH TPUITep MOopTa AJIs epeBoia pa3psaaa nopra B
pexuM uTeHus: nHpopManuu?

OO6pa3zer; THIIOBOTO BapuaHTa BOMPOCOB JJIs MPOBEACHUS coOeceT0BaHUS
«Ha3HaueHune cucTeMbl, ICTOYHUKH MPEPBIBAHUMN, PETHUCTPBI CUCTEMBI TIPEPHIBAHUI
KakoBo HazHaueHHe cuCcTEMBI IPEePhIBAHUN MUKPOKOHTpoJLIiepa?

Kakue neficTBUs BBIITOJHSET MPOLIECCOP NP NMPHUXO0/IE CUTHAJIA 3alpoca Ha IpephiBaHue?

Uto Takoe «BEKTOpP MPEPBIBAHUS»?

OTKyzaa MOTYT NOCTYTAaTh 3alpOChl HA MpepbIBaHue?

UTo MOXET SIBISTHCS HICTOYHHKOM BHEIIHETO MPephIBaHMS?

CKOJIBKO U KaKkue UCTOYHHMKH NPEPhIBAHUN UMEeT KIacCHUecKuii MUKpokoHTposuiep MCS-517

No ook wdeE

Kak ocymecTBistoTCS BHEIIHNE PEPHIBAHUS B KIIACCHIECKOM MUKpOKOHTpouiepe MCS-517

OO6pa3zer; THITOBOTO BapHaHTa BOTIPOCOB JJISI POBEJCHUST COOECEeT0BAHMS
«BprImonHeHne 3aJaHuii 0 OpraHu3anuy padboThl U MPOTPAMMHUPOBAHUIO CUCTEMBI TPEPhIBAHUN
MHUKPOKOHTPOJIIIEPA)

1. KakoBbI yCJIOBHS MMOCTYIUICHHS CUTHAA 3alpoca IpepbiBaHus Ha 00paboTKy?

2. C moMouplo KaKuX PErucTPOB BHIIONHSIETCS YIIPABICHUE CUCTEMOM MPEephIBAaHUN KITaCCHYECKOTO
MUKpokoHTposiepa MCS-517

3. Kaxos ¢opmar peructpos IE u IP? KakoBo Ha3HaueHue OUTOB perucTpoB?

4. Yrto npexactasinsieT cOOOH ABYX CTyNEHYAThIA MEXaHNU3M ONpEACTICHUs IPUOPUTETOB B
apxurextype MCS-51?

5. UYro Takoe «radiuua nepexoa0By» CUCTEMBI IPEPbIBAHUN?

o

KakoBa ¢opma 3anucu GpyHkmn — 00paboTuMKa NpepeIBaHMU?
7. KakoBbl 0COOCHHOCTH CHCTEMBI IIPEPhIBAHUN MUKPOKOHTpOsuIepa ADUC842?



OO6pa3zer; THIOBOTO BapHaHTa BOTIPOCOB JJIs MPOBEACHUS coOeceT0BaHUS
«ALIT nocnenoBarensHoro npudmxenus, coctas 6oka AL peructpsl npeodbpazoBaress»
1. KakoBo Ha3HaueHHe aHAIOTO-IIM(hpoBOrO Tpeodpazosarens (ALIT)?

2. Amnanoro-uupoBoii mpeoOpa3oBaTeib KAKOro TUIIA IPUMEHSETCS B MUKPOKOHTPOJLIEPE
ADuC842?

3. KakoB npunnun padotsr ALIT mocinenoBateabHOro IpuOInKeHs?

4. Yrto BxoauT B coctaB 6a30Boit cxembl ALIIT mocnenoBatensHoro npubmnkenus? Kakoso
Ha3Ha4YeHHE AIIEMEHTOB?

5. B kakux pexxumax MoxkeT paborats ALIIT?

Kakue peructprl MUKpOKOHTpoJuIepa cBsizanbl ¢ pabotoit ALIII? KakoBo nx HazHaueHue?

7. Kaxossl pysakimn peructpoB ADCCON1-ADCCON3 mMukpokoHTposiepa?

o

O0pa3ser THIIOBOTO BapuaHTa BOIIPOCOB Ul IPOBEAEHUS cOOece0BaHUS
«BpImonHenue 3a1aHuil Mo opranu3anu padboTsl U mporpammupoBanuio AL
MUKPOKOHTpPOJLIIEPA»
Kaxos ¢opmar perucrpa ADCCON1? KakoBo Ha3HaueHHE pa3psioB perucrpa?

KakoB gopmat perucrtpa ADCCON2? KakoBo Ha3HaueHHe pa3psioB peructpa?

Kaxossl ¢pynknuu peructpo ADCDATAH, ADCDATAL?

KaxoBa pazpsimHocTh 1tdpoBoro oTcueTa ¢ Beixona ALII?

Kakwue snemenTs! BXomsT B coctaB 0moka AL mukpokontpomnepa ADUC842? Kakoso nx

ok~ owbdE

Ha3zHaueHue?

o

Uro npeacTaBisieT cOO0H pekUM MUKIMUECKOTo nmpeodpazoBanus ALIIT?
7. Korma u 1uig 4ero BBRIIOTHAETCS pa3MeTKa BHEITHEH mamMsTH JaHHBIX pH padote ¢ ALIII? B vem
OHa 3aKJIroyaeTcs?

OO6pa3zer THIIOBOTO BapuaHTa BOMPOCOB JIs MPOBEACHUS coOOeceTI0BaHUS
«Peructpsel u pexxuMbl paboTel TaliMepa 2»
Kakue peructpbl MEKpOKOHTpOJIIEpa CBA3aHbI ¢ pabotoit Taiimepa 2?

I gero ciyxat peructpsl TH2, TL2 MukpokoHTposuiepa?

B kakux pexxumax MmoxxeT paborath Taiimep 27

Kaxos ¢opmar peructpa T2CON? KakoBo HazHaueHHE pa3psaoB?

[Ipu HacTyrIeHUH Kakux coOBITHI ycTaHaBnuBaeTcsl BHeIHUH Quar Talimepa 27?

Kaxk ycranoButs TalimMep 2 B pexxum 16-pa3psaaHoro Taiimepa-cueTurka ¢ nepe3arpy3kou?

No o k~wbdeE

Kak ycranoButs Taiimep 2 B pexkxum 16-pa3psaHOro TaiiMepa-c4eTyiKa ¢ 3aXBaTom?

OO6pa3zer; THIIOBOTO BapraHTa BOMPOCOB JJIs MPOBEACHUS coOeceT0BaHUS
«BprImonHeHue 3aanuii Mo opranuzanuu padboTsl U MporpaMMupoBaHuio Taiimepa 2
MUKPOKOHTPOJLIIEPay

KakoBbl ocobeHHOCTH paboThl TaiiMepa 2 B pexxuMe aBTonepe3arpy3ku?

KaxoBo Haznauenue peructpoB RCAP2H, RCAP2ZL B pexxume aBronepesarpysku Taiimepa 27
KakoBsl ocobenHocTr pabotsl Taiimepa 2 B pexxumMe 3axBaTa?

Kakoso naznauenne peructpoB RCAP2H, RCAP2L B pexxume 3axpara Taiimepa 27

Jl14 9ero UCHob3yIOT pexXuM 3axBaTa Taimepa 27

KaxoBsl ocobernocTu padotsl Taiimepa 2 B pexxuMe TeHepaTopa YacTOTHI MpHUEMOoTIepeIaTINKa?

No ok~ wdpE

[Touemy ¢ nomopto TaiiMepa 2 moy4aroT OOJIBIINIA AUANa30H YacToT npuemal/nepenadn?

OO6pa3el THIIOBOTO BapHaHTa BOMIPOCOB JJIsl IPOBEACHHS cOOECEeTOBAHMS
«CTpyKTypa KUJKOKPUCTATUIMYECKOTO MHINKATOPA, HA3HAYCHHUE BBIBOJOB YCTPOUCTBA,
nuunuanmuzamnus KK

Uro npexacrasnsietr coboit XKKIM? Yto BxonuT B ero coctaB?

CKOJIbKO CHMBOJIOB OOBIYHO COCTABJISIET AJIMHA MHIUKATOpa?
Kakoe konnuecTBo CTpOK MOKET UMETh HHAUKATOP?
Kaxkwue BeiBoasr umeet JKKN?

ok~ wbdE

KakoBo HazHadueHMe TUHUHN YIIpaBICHUS HHANKATOpa?



6. KakoBa nmocienoBaTeI»HOCTh ONEPAIUi PU TOCHLUTKE KOMAH bl MM JJAHHBIX HA JTUCIUICH?
7. COpoc xakoro OuTa CBUACTEIHCTBYET O TOTOBHOCTH IUCILICS IPUHUMATH CIIEAYIONIYIO
KoMaHy/ naHHbIe?

OO0pa3er THIIOBOTO BapHaHTa BOIIPOCOB JIJISl IPOBEACHUS COOECeIOBAHHUS
«BrInoaHEeHNe 3a1aHNi 110 OpraHu3alKuK padoThl U porpammupoBanmio KK »
Uro Bxoaut B coctaB KoHTposuiepa JKKU crenma SDK-1.1? KakoBo Ha3HauY€HHE 3JIEMEHTOR?

Kaxyro namsates JKKU Ha3piBatoT BUjeOnaMsaTho?

KakoBsl ocobennoctr noakmtouenus JKKU k mukpokonTposiepy B crenae SDK-1.17?
Kakoss! HazHauenue u ¢popmar peructpos C_IND, DATA_IND ?

Kakosa paspsiaaocts koaa komana JKKU 8 crenge SDK-1.17

KakoBo HazHadueHMe TaOIUIIBI CHMBOJIOB 3HAKOTeHEepaTopa?

Yro Takoe nanmuamuzanus JKKI?

No ogkrwdE

OO6pazel THIIOBOTO BapHaHTa BOIIPOCOB JIJIsl MPOBEACHUS coOece0BaHUS
«MuTepdeiicsl nepudepuitHpIX yeTpoicTB. THIIBI HHTEpdeticos. [Tlapannensusie u
nocineaoBarenbHble HHTepderichl. CHMMETpUYHAS U HECUMMETPUYHASI CXEMBI IIepelaun
curHainoB. Unrepgeiic RS-232.»

KakoBo omnpenenenue unrepdeiica?

Uro mpeacTaBisiFoT cCOOOH anmapaTHbIid, TPOrPaMMHBIN, TOJIb30BATENbCKUN HHTEP(EiichI?
KaxoBa 06nacTh mprMeHEHUS OCIeI0BATENbHBIX HHTEP(HEHCoB?

KakoBa 001acTh MpUMEHEHHS MapaJlIeIbHBIX HHTEP(PEHCOB?

Uro npexncrapmnsieT coboit nuddepeHnmnanbHbIi cCUrHa?

Kakyto nepenauy curHajioB Ha3bIBalOT CUMMETPUYHOM?

No ok~ wdE

st wero npumensrotT uatepderic RS-232?

OO6pasel TUIIOBOTO BapHaHTa BOIIPOCOB JIJIsl MPOBEACHUS cOOeceOBaHUS
«Curnansabie TuHUM uHTepdeiica RS-232. [Tpumeps! peanu3zamuu npotokona RS-232.
Orpannuenus RS-232»

KaxoBsl ocobenHocTn nHTEpdeiica RS-232 B cHHXpOHHOM pexumMe padoThI?
KakoBbl ocobeHHocTH HHTEpdeiica RS-232 B aCHHXPOHHOM pekuMe paboThI?
Kakwue curnanbubie 1uHuN nMeet uaTepdeiic RS-232? KakoBo nx Ha3HaueHue?

Mo bdeE

Kaxk opranu3oBaTh 00OMeH JaHHBIMH MEXKY IByMSI MUKPOKOHTpOJUIEpaMu 1o uHTepdeiicy RS-
2327
Kak mocTpouts cuctemy ympasineHus Ha 6a3e uaTepdeiica RS-232?

o o

Kak mogxmrounTs 1Ba ycTpoiicTBa K uHTEpdeiicy RS-232 nepcoHabHOTO KOMITBIOTEpa?
7. KaxoBbl orpannuenus RS-232?

OOpa3zer] THIIOBOTO BapHaHTa BOIIPOCOB ISl IPOBEIEHUS cOOece10BaHMs
«UuTepdeiicer RS-422, RS-485. TIpumeps! anmmapaTHO-IPOrpaMMHOI peau3aiu mpoTokona RS-
485y

KakoBsl ocoOennoctu nnrepgeiica RS-4227?
KakoBsl ocobennoctu nnrepgeiica RS-4857?
Uro mpencrasisier coboit mpuemorniepeaaTynk narepdeiica RS-422?
UYro mpencrasisieT coboil mpuemonepeaaTuuk narepderica RS-485?

akrwdPE

Kak BBHIOJHUTE anmapaTHyro peam3anuio naTepdeiica RS-485 mexay aBymst yerpoicTBaMu?

OO6pazer THIOBOTO BapHaHTa BOIIPOCOB JIJIsl MPOBEACHUS cOOeCce0BaHUS
«CAN - unrepdetic. [Ipunuunst padotsl cetu CAN. TTopaspsanblii apoutpax. @opmaTs! Kaapa
coobmeHust. OOHapy)eHHEe OMUO0K»
KakoBbl Ha3HaueHue u 001acTh npuMeHeHuss CAN-untepdetica?
KakoBa cxema noaxitoueHus ycrpoicts k uarepdeiicy CAN?
Yrto Takoe — JOMHUHAHTHEIE ONTEI?

Mo

KakoBb! npuHiumne! padots! cetu CAN?



5. Kaxosa ctpykrypa kaapa coobmenus crangaptaoro CAN—dopmata?
6. Kakue MexaHH3MbI MPOBEPKU Ha HaJIU4YKE OIHOOK ucmonb3ytorcs B CAN-niporokoe?
7. Kaxossl mpeumymiectBa u Hegoctatku CAN-unTepdeiica?

OO0paser THIIOBOTO BapuaHTa BOIIPOCOB JIJIsl TIPOBEACHUS COOECETIOBAHMS
«OcHoBHbIe 3Tanbl pazpadotku MIIC Ha ocHOBe MUKpOKOHTpoUIepa. PazpaboTka u oTinaaka
anmapaTHbIX cpeacTB. PazpaboTka u oTiiagka mporpaMMHOro obecriedeHus. MeToIbl i CpeicTBa
COBMECTHOM OTJIAJIKU alMapaTHBIX U MPOrPAMMHBIX CPEICTB)

1. KaxkoBsl ocHOBHBIE dTambl pazpadotku MIIC Ha ocHOBE MUKPOKOHTpoIIepa?

2. Kaxkue 0CHOBHBIE XapaKTEPUCTHKH MUKPOKOHTPOIJUIEpa HEOOXOIUMO YUUTHIBATH MIPU BBIOOPE €T0
Trmna’?

3. Uro Brumoyaet B cedst pa3paboTKa anmapaTHbIX CpeacTB?

4. Kakoe cpeacTBo Jaiie BCero UCIOMb3yeTCs I Pa3pad0TKU IPOTPAMMHOTO 00eCTIeUeHIS
MHKPOKOHTPOJUIEPOB?

5. Jlns 4ero ucmonp3yr0T NporpaMMHBIE CUMYIISATOPHI?

Kakue cpeicTBa OTHOCAT K MHHCTPYMEHTAIBHBIM CPEJICTBAM OTIIAAKK?

o

7. KaxoBbI BO3MOXXHOCTH BHYTPUCXEMHOTO dMYJISITOpa?

OO6pa3zer THIIOBOTO BapuaHTa BOMPOCOB JIs MPOBEACHUsS cOOeCceTI0BaHUS
«TuIbl MUKPOIIPOIIECCOPOB, UX XapakTepuctuka. [Iporneccopsl 1 poBoit 00padoTKU CUTHAIOB U
ux ocobeHHocT. TpeboBaHMs, MPEIBSBIIEMBIE K K TIporieccopaM HuppoBoit 00paboTKu
CUTHAJIOB)
Ha kakue TUnbI pa3aenstoTess MUKpOOPOLECCOPHI IO CBOEH apXUTeKType?
KakxoBbl 0COOEHHOCTH YHUBEPCATHHBIX MUKPOTIPOIECCOPOB?
KaxoBsr ocobennoctu nmpoueccopos [OC?
Kakue TpeboBanus npenbsaBisioTes K mporeccopam LIOC?

SN

Kak paboratoT nukindeckue 0yhepni?

OOpa3zer] THIIOBOTO BapHaHTa BOIIPOCOB ISl IPOBEIEHUS cOOeCe10BaHMs
«ApXUTEKTYypa MUPPOBOTO CUTHATBHOTO mporieccopa ADSP-21XX: nIiHbI, BEIYUCIUTETEHBIC
OJI0KH, a/ipeCHbIe T€HEPATOPHI, YCTPOMCTBO YIPaBICHUS MOCIEI0BATEIbHOCTHIO BBIMOIHEHUS

KOMaH1»
Yro BXoauT B cocraB cemeiictBa ADSP-21xx?

KaxoBa apxutextypa sipa mporeccopa ADSP-21xx?

Kakue neficTBrsi MOXKET BBIIOIHUTD 33 OJIMH LIUKJI CUTHAJIBHBIHN mpoueccop?
CKOJIBKO IIIMH UMEIOT Tporieccopbl cemeiricTBa ADSP-21xX? KakoBo nx HazHaueHue?
Kakue BeranciaurensHbie 010Ku conepxut npoueccop? KakoBo ux HazHaueHue?
KakoBbl (pyHKIIMU aApECHOT0 reHeparopa’?

No gk~ wdpE

KakoBbI GyHKIINH TPOTpaMMHOTO CEeKBeHcepa?

OOpa3zer] THIIOBOTO BapHaHTa BOIIPOCOB IS IPOBEACHUS cOOece10BaHUs
«[IporpammupyemMsbie Tormueckie nHTerpaibHble cxembl. Kiaccndukanus. CTpykrypa
kpuctamioB FPGA. Ctpykrypa CPLD. fI3piku onucanus anmapaTypbi»

KaxoBo rnasHoe cBoiictso [IJIMC?

Ha kaxue kinaccel JAeJsIT IporpaMMHUpyeMYIO JIOTUKY?

Kakoga ctpykTypa kpucramoB FPGA?

Kakoga ctpykrypa CPLD?

KaxoBbI 0OCHOBHBIE 33124 BEICOKOYPOBHEBOTO MpoekTupoBanusi CbUC?
Kakue s13p1k1 OTHOCSTCS K SI3bIKaM OIMCAHUS anmapaTypbl?

No g k~wbdE

KakoBbI OCHOBHBIEC TOCTOWHCTBA SI3BIKOB OMUCAHUS alapaTypsl?

OO6pa3zer; THIIOBOTO BapraHTa BOTIPOCOB IS MPOBEJCHUS COOECEeI0BaHMS
«O0630p MUKPOKOHTPOJIIEPOB PA3IUYHBIX MPOU3BOAUTEIICH.»
1. Kakue cemeiicTBa §-pa3psiHBIX MUKPOKOHTPOJJIEPOB HanboJee MUpoKo ucronsiyrresa? Kakosa



WX CpaBHUTEIbHAS XapaKTePUCTUKA?
Kaxwne cemetictBa 16-pa3psimHBIX MEKPOKOHTPOJIIIEPOB HAaHOOJIEe IMMMPOKO MCTIONL3YIoTCs? Kakosa
WX CpaBHUTEIbHAs XapaKTePUCTUKA?
Kaxue cemeiicTBa 32-pa3psaIHbIX MEKPOKOHTPOJUIEPOB Hanboee MMUpoKo ucnonb3ytoresa? Kakosa
WX CpaBHUTEIbHAS XapaKTepPUCTUKA?

OO6pa3zer THIOBOTO BapHaHTa BOIIPOCOB ISl IPOBEICHUS cOOECe10BaAHMS

«IToaroroBka K mpakTU4YeCKOMY 3aHATHIO "CeMHCErMEHTHbIC MHANKATOPHI": TUIIBI HHAUKATOPOB.
nemudpaTopel, AMHAMUYECKUN UHAUKATOP, TBOMYHO-IECATUIHOE MpeoOpa3zoBaHue OaiTa

2.
3.

N o ok

Uro npencrapisieT co00H CeMUCEIrMEHTHBIN CBETOUOIHBINA MHIUKATOP?

Kaxumu OykBamMu 0003Ha4ar0T CETMEHTHI CEMHUCETMEHTHOTO WHANKAaTOopa?

Kakue THIbI CEMUCETMEHTHBIX CBETOUOIHBIX HHIMKATOPOB N3BECTHBI? YeM OHU OTIIMYAIOTCS?
Kaxk nx 0603ua4ar0T?

KaxoBo HazHauenue nemmdpaTopoB, BKIOYAEMbIX MEXTy MUKPOKOHTPOJIEPOM U HHAUKATOPOM?
Kakoii Buj uMeeT cxema MOJAKII0UEHUS K MUKPOKOHTPOJIISPY OJTHOIEKaTHOTO UHAUKATOpa?
Kaxoii Bug nMeer cxema MoAKII0YeHUS K MEKPOKOHTPOJUIEPY ABYXI€KaTHOTO WHANKATOpa?
KakoB He0CTAaTOK CTATHYECKOTO METOa MHIUKALIHH ?

O06pa3zer THIIOBOTO BapuaHTa BOMPOCOB JJI MPOBEACHUS coOOeceI0BaHUS

«BrInonaHeHue SaﬂaHI/Iﬁ I10 OpraHu3anuu pa6OTBI H IIpOorpaMMHUPOBaHUIO CCMUCCTMCHTHOI'O

HHIAKATOpa»
Ha yeMm ocHOBaH IMHAMHUYECKUI METOL MHIUKALIUN?
Kakoii Bug nMeeT cxema MoAKII0YeHI K MEKPOKOHTPOJIIEPY JMHAMUYECKOTO HHIUKaTopa?
KakoBo HazHaueHHE 3JIEMEHTOB CXEMbI?
Kak peanusyercs nepuoauueckoe 00CayKuBaHHEe TUHAMHYCCKOTO UHIUKATOpa?
Kak moAroroBuTh JaHHBIE UIT JUHAMAYECKOU UHIUKALIAU?
UTo 10KHO OBITH OOBSIBIICHO B HAYaJIE MPOTPAMMBI JUISl YIIPABICHHUS JUHAMHYCCKUM
UHIUKATOpOM?
Kak BBITOTHUTH TBOMYHO-AECITHYHOE IpeoOpa3oBanue Oaiita?
Uro npezactapisieT co00H QyHKIIMSA MHANKAIUK 3HAKOMeCcTa?

O6p8361_1 THUIIOBOT'O BaApUaHTa BOIIPOCOB IJI IIPOBCACHUSA CO6€C€,[[OB8.HI/I$I

«Buemnee YIIPaBJICHHUE CHCTOM TaﬁMepa, HU3MEPCHHUEC JJIMTCIBbHOCTHU UMITYJIbCA, ICPUOJa

CIIEIOBAHUs UMIYJILCOB, YACTOTHI CUTHAJA, IPOrpaMMHasl peanu3alns 3a0epKKm»
Ji1st uero HeKOTOphIe (PU3MUECKHE BENUIMHBI IPU U3MEPEHUH MIPEIBAPUTEIHHO IPeodpas3yioT B

CHUTHAJIBI, IPOIIOPLMOHAIbHBIE BPEMEHH WIIM YaCTOTE, KOTOPBIE 3aT€M OIPEACIISIIOT HU(PPOBBIMU
meTogaMu?

Kakoii Bug nmeer cxema nu3MepeHus pr3n4ecKkoil BETMIMHBI HA OCHOBE €€ MPeoOpa3oBaHus B
CHUTHAaJ, MPOMOPIIMOHAIBHBIN BpeMeHH? KakoBbI 3Tamsl mporecca n3MepeHuii?

Kak ycraHOBUTH TaiiMep MUKPOKOHTPOJUIEPA B PEKUM BHELIHETO YIPaBICHUS?

KakoBbl ocoOeHHOCTH paboThl TaiiMepa B PeXXMME BHEIIHETO YIPABICHUS?

KaxoBa mocnenoBaTennbHOCTh AEHCTBUN TPY U3MEPEHNH IIUTEITFHOCTH UMITYJIbCA TIPY TIOMOIIIN
Taiimepa 1?

Uro takoe INT1 B mporpaMmMe u3MepeHus JTMTENbHOCTH UMITyJIbca Mpu momonm Taitmepa 17
Kakomy peructpy MukpokoHTposuiepa npuHaiexar outel GATEL, GATEOQ?

O6p3.361_l THUIIOBOT'O BapuaHTa BOIIPOCOB U IPOBCACHUA CO6€CC,Z[OB8.HI/ISI

«BrIMomHEHNE 3aTaHU 110 OpraHU3ANH Pa0OTHI U TPOTPAMMHUPOBAHUIO MUKPOKOHTpOJIIEpA JIJIst

Mowobde

HU3MCPCHUA BPCMCHHBIX IMaApaMCTPOB UMITYJILCHBIX HOCHCﬂOBaTCHBHOCTCﬁ))
Yro HY>XXHO YYUTHIBATH B pa60Te TaﬁMepa npu UBMEPCHUUN AJIUTCIIBHOCTH NJIMHHBIX I/IMHYJ'H:COB?

Ha gem 6a3upyertcsa naMepenne neproa CiIe0BaHNs UMITYIbCOB?

Kakoii Bug nmeer onpenenenue GyHKIUN U3MEPEHUs NIEpUO/a CIEI0BAHUS UMITYIbCOB?

KakoB Bun onpeaenennss (pyHKIMN U3MEPEHUSI BPEMEHHOT'O CABUTa MEXY ABYMsI UMITYJIbCHBIMHU
[10CJIE10BATEIbHOCTSIMU?



Kaxue MeTonbl n3MepeHus 4acToThl U3BECTHBI? B ueM oHu cocTosT?

C moMoIpIo 9ero peanu3yercs mporpaMMHas 3anepkka? Kak oreHuTs Bpems 3anepkku? OT gero
3aBUCHT BpPEeMsI 3aJICPIKKH?

KakoBbI HETOCTaTKH IPOTPaMMHEBIX 3aaepxkek? KakoBa aibrepHaTHBA IPOTPAMMHON 3aIepiKKe?

O6pa3eu THUIIOBOI'O BapruaHTa BOIIPOCOB IJIA IIPOBEACHUA CO6€C€I[OBaHI/I${

«Cxema B3anMoIeHCTBHS yCTpoicTB 1o muHe 12C, npuHumn oOMeHa 1aHHbIMH, padoTa ¢

o akrwdhE

YCTPOMCTBAMH, OJAKIIOUCHHBIMU K IIIMHE»
KakoBa o0111ast xapakrepuctuka mussl 12C?

KakoBa o6nacts npumenenus muHsl 12C?

Kakoii Buj nMeeT cxema B3anMoJIeiicTBUS yCTpoicTB 1o muHe 12C?

Kakue nuanm Bxoaar B coctaB mwuHb! 12C? s yero ciyxat?

Urto npeacTaBisioT COO0H CTapTOBast U CTOIOBAS MTOCIEA0BATEILHOCTY CUTHAIOB 110 TmHe 12C?
KakoB BuJl BpeMEHHBIX TUarpaMM 3amucH Oaiira B yctpoiicto mo muae 12C? Kakosa
MOCJeI0BAaTEILHOCTh 0OMEHA JaHHBIMU?

KaxoBsl ocobennoctn noctpoenus mopra 12C mukpokonTpomiepa ADUC842?

O6pa3eu THUIIOBOT'O BapHaHTa BOIIPOCOB JIA IIPOBCACHUA CO6€C€I[OB8.HI/I$I

«BrIoTHEHNE 3aJaHMi 110 OpTaHu3auy PaboThl U MporpaMMupoBaHuio uHTepdetica 12C

w N

N o ok

MUKPOKOHTPOJLIEPA»
Kakwue peructpsr mukpokxonTpomuiepa ADUC842 obcnyxuBatoT padoty mopra 12C?

KakoB gopmat peructpa I2CCON? KakoBo HazHaueHHE ero OUTOB?

Kaxue muxpocxemsi ¢ 12C npucyrcrByroT B cteHae SDK-1.1? Kakos agpec 12C mukpocxemsl
EEPROM?

Kakwue Bunbl 3anucu no mmHe 12C npumensitores B crenae SDK-1.17

Kakoii Bug nmeer BpeMeHHas tuarpamma 3anucu 6aiita? Kakos mopsmox oomMeHa nHpopMmarmeit?
Kakwue Bugpl urenus no mmue 12C npumenstores B crenae SDK-1.17

Kaxkoil Bug uMeeT BpeMeHHas JuarpaMMa 4YTeHUs B peXUMe IPOU3BOJIbHOTO Aoctyna? Kakos
MOPsIZIOK 0OMeHa nHQopManuein?

OO6pa3zer; THIIOBOTO BapuaHTa BOIIPOCOB ISl MPOBEJEHUSI COOECEeIOBaHMS

«Y CTpOHCTBO KIIaBUATYphI, 3G deKT npede3ra KOHTAKTOB, CXeMa IPOrpaMMbl €TUHUYHOTO

No ok~ wd PR

CKaHMPOBAHUS KJIABUATYPBI»
KaxoBo Ha3zHaueHue KiIaBUaTyph1?

Kakwne BuzbI KJ1aBUaTyp U3BECTHBI?

KakoBbl 0cOOEHHOCTH MJICHOUHBIX KJIaBHATYpP?

KakoBbl 0COOEHHOCTH CHIIMKOHOBBIX KJIaBHATYP?

Uro npencrapnsieT coboit kiraBuatypa crenga SDK-1.17?

Kakotii peructp cBsizan ¢ paboTol kiaBuarypsl crenaa SDK-1.17
Kak paboraer knaBuatypa crenmga SDK-1.1?

O6p8.361_l THUIIOBOTI'O BapuaHTa BOIIPOCOB U IPOBCACHUSA CO6CCC,Z[OB8.HI/ISI

«BrIMoTHEHNE 3a/TaHMI 110 OpTraHU3AIKN Pa0OTHl U TPOTPAMMHUPOBAHUIO KIIABHATYPHI B COCTABE

akrwbdPE

MIIC»

Uro BKIIIOYAET B ce0Os MOIHBINA OMPOC MATPUYHON KIIaBUATYPbI?

Uro Takoe «apedesr koHTakToB»? Kak mpossisercs?

KakoBsl Mmepr1 60pb0ObI ¢ ApeOe3roM KOHTAKTOB?

KakoB BuJl cXeMbl €JUHUYHOTO CKAHUPOBAHUS KIIAaBUATYPHI?

KakoB npuHImMn paboThl CXEMBI eIMHUYHOTO CKAHUPOBAHUS KIIaBUATYPbI?

OOpa3zer] THIIOBOTO BapHaHTa BOIIPOCOB ISl IPOBEIEHUS cOOece10BaHMs
«YcTpoiictBo muHBI SPI, THITBI MOAKITIOYEHNS, peKUMBI paOOTHI»
Kakosa obmias xapakrepuctrka muael SPI?
[Mouemy SPI yacTo Ha3bIBAIOT YETHIPEXIPOBOIHBIM HHTEPhEHcoM?



Jiist uero ucnons3ytoT uatepdeiic SPI?

[To kaKkOMy IPUHIKITY OpraHu3oBaHa muHa SP1?

Kakue ycTpoiicTBa 00BIYHO BBICTYIAIOT B POJIM MTOJYMHEHHBIX Ha muHe SPI1?
Kakoe ycTpoHCTBO sIBIISIeTCS TJIaBHBIM COCTaBHBIM OJ1I0KOM SP1?

CKOJIBKO CYIIIECTBYET THIIOB TOIKIIOYCHUS K 1irHe SPI1?

No ok~ ow

OO6pa3zer THIOBOTO BapHaHTa BOIIPOCOB ISl IPOBEICHUS cOOECe10BaAHMS
«BrImoTHEHNE 3a/TaHKH 110 OpraHU3aMK padOTHl U TporpaMMupoBanuio uHTepderica SPI
MHUKPOKOHTPOJLIEPAY

1. KakoB Buz cxemsl moakitodeHus k muHe SPl aByx ycrpoiicts? KakoBbl HazHaueHHe

UCTIONIb3YEMBbIX BBIBOIOB MHUKPOCXEM U IPHHIAI 0OMEHA TaHHBIMH?
2. Yro mpencraBiseT co00i HE3aBUCUMOE TOIKITI0YeHNUE MUKpocxeM 110 mHe SPI? Korma ono
npumMmensercs? Kakos ero HegoctaTok?
Uro npeactaBisieT co00i KackaaHoe nmoakmoueHue K muHe SP1? B uem ero ocodennoctu?
Kakue napameTpbl onpenenstoT pexxuMbl padoTs! UHbE! SP1?
Kakwue peructper obecrieunBaroT naTepdetic SPI B MukpokxorTpomiepe ADUC842?
KaxoBo Haznauenue out perucrpa SPICON?

No ok~ w

KakoBbl 0CTOMHCTBA U HELOCTATKU IKMHBI SP1?

OO6pazel TUIIOBOTO BapHaHTa BOMIPOCOB JIJIsl IPOBEACHHS cOOeceIOBaHM
«Tapamerper LIIIM curnana, cxema [IIMM MukpOKOHTpOJLIIEpPaY»
Uro mpencrasisiet coboit LIMM-curnan?

Ji1st 4ero ucnosab3yeTcs MUPOTHO-UMITYIbCHAS MOLYISALMS?

UT0 Takoe CKBaXXHOCTh UMIYJIbCOB? Kak 3Ta BenunHa cBsizaHa ¢ ucnoyp3oBanuem [HIMM?
Kakumu criocobamu MoskeT ObITh chopmupoBad LIIMM-curnan ¢ moMous0 MEKpOKOHTpOJIepa?
Kaxos Bup cxemsr IHIUM muxpokonTposuiepa ADUC842? KakoBo HazHaueHHUE 3JIEMEHTOB CXEMBI?
Kakoii peructp ynpasisier paboroii cxemsl [LIMM mukpokontposepa ADUC842? Kakoso

IS A

Ha3Ha4yeHHe ero OUToB?
7. Cxonbko pexumoB uMeeT cxema LIIMM mukpokonTposepa ADUC8427?

OO6pa3zer THIIOBOTO BapHaHTa BOMPOCOB JJIs MPOBEACHUS coOOeceT0BaHUS
«Bpimonnenue 3ananuii no gpopmupoBanuto curtanon ¢ LHIMM»
1. Kakue HCTOYHHKH TaKTOBBIX CUTHAJIOB HCIOJIB3YHOTCA AJII CXCMbI 1M MHKPOKOHTPOJIICPA

ADuC842?

Kakwue xop! 3anuceiBatorcs B peructpsl PWMOH, PWMOL?

Uro npencrapnsieT coboit pexknm 1 cxemsl [IIMM mukpoxorTposmepa ADUC842?
Uro mpencrasisiet coboit pexxum 2 cxembl HIMM mukpoxonTposuiepa ADuC842?

agkrwn

Uro npencrapnsieT coboit pexknm 3 cxemsl [IIMM mukpoxorTposmepa ADUC842?

OOpa3zer] THIIOBOTO BapuaHTa BOIIPOCOB ISl IPOBEIEHUS cOOece10BaHMs
«Y CTpONCTBO ¥ MPHUHIMI IEHCTBUS 3BYKOBOI'O ITbE30KEPAMUYECKOTO U3JIydaTelIs»
1. Yro npeacTaBiisitoT co00# Mbe30KEPAMUUYCSCKUE M3ITyUaTeI 3ByKa?
KakoBa o0nactb MNPUMCHCHUSA NTbC30KECPAMUICCKUX H3J1yaneneﬁ 3By1<a?

w

KaxoBbI 1OCTOMHCTBA MMbE30KEPAMHUYECKUX U3TTydaTesNieil 3ByKa 110 CPaBHEHHIO C TPATUIIOHHBIMA
AJIEKTPOMArHUTHBIMU TIPpe0oOpa3oBaTeisiMu 3ByKa?

W3 yero cocTonT nbe30KkepaMUUECKUN H3ITydaTenb?

Ha kakom a¢dexre ocHOBaH MPUHIIMIT AEHCTBHS ThE30KEPAMUYECKUX U3TydaTenei?

B uewm 3akmmouaercs 3¢dekt, oTkprITHIN Opathsimu Kropu B 1880 rogy?

No ok

HanpsbkeHue kakoi 4acTOTHI HYKHO TI0J]aTh HA IThe30KePaMUYECKHA N3TydaTelb IS MOTyIeHUs
3ByKa?

OO0pa3el THIIOBOTO BapHaHTa BOIIPOCOB JIJIsl MPOBEACHUS coOOece0BaHUS
«BrITIOTHEHNE 3a/TaHMI 110 OpraHU3aIi padOThI U TPOTPAMMHUPOBAHUIO 3BYKOBOTO
MbE30KEPAMUYECKOT0 U3JIydaTeNsD)



1. Kakoii mpe3okepaMiuecKuil H3TydaTeb CONEPKUT adopaTopHsblid cteny SDK-1.17?

2. Kaxoii peructp ciyut aiisi paboThl CO 3BYKOBBIM MTEE30KEPAMHICCKUM H3ITydaTeieM B

nabopatopuom crenae SDK-1.17

3. Kakos ¢opmat perucrpa ENA? Kakoro HazHaueHue OUT?

4, KaKYIO BCJIIMYUHY HeO6XOI[I/IMO paccuuTaThb 41 MPpOrpaMMHUPOBAHUA 3BYKOBOI'O

MMbE30KECPaMUICCKOIO I/ISJ'Iy‘{aTCJ'ISI?

5. Kakwue neiicTBug HEOOXOANMO peann30BaTh B IPOrpaMMe IJIsi TeHEepaIny 3ByKa OJTHOW 9aCTOTHI
3BYKOBBIM IbE30KEPAMUYECCKUM H3TydaTeaeMm?

1. Yro npencraBiseT coO0M U It 4ero ciay)uT Mukpocxema PCF85837?
Uro BXoauT B coctaB MuUKpocxeMbl PCF85837?

w

O0pa3zer THIIOBOTO BapuaHTa BOIIPOCOB IS IPOBEACHUS COOECETOBAHMS
«CTpyKTypa MUKPOCXEMBI YaCOB PEATLHOTO BPEMEHH, PEKUMBbI Pa0OThHI, HA3HAUYEHUE PETrUCTPOB-

CUCTUHUKOB»

HCIONb3yeTCs?

N o gk

akrowdE

KakoBa TOUHOCTH H3MEPEHHS BPEMEHH YacOB?

UTo BXOAMT B COCTaB CTPYKTYPHOM CXeMBI yCTpoHCTBa?

Yepes kaxoit uHTEp(eiic ocymecTBIseTCs B3aUMOJIEHCTBUE € IPOLIECCOPOM?
KaxoB angpec wacoB peansHOT0 BpemeHH B creHae SDK-1.17

O06pa3zer THIIOBOTO BapHaHTa BOIIPOCOB ISl IPOBEICHUS cOOECETOBAHMS
«BprInonHeHne 3aJaHuii 0 OpraHru3aluy B3aUMOACHCTBHSI MUKPOKOHTPOJLIIEPA U MUKPOCXEMBI

4JaCoOB pCaJIbHOI'O BPEMCHU»

CKOJIBKO peXUMOB paboThl nMeeT MuKpocxema PCF85837
Uro npezncrapnsieT co00i pexkuM 4acoB?

Uro mpeacTasisieT co00i pexUM CUETINKA COOBITHIA?
Uro npexncrapnsieT co00i pekuM CUTHATH3AIIH?

pexume 9acoB?

o

B xakom (hopmate XpaHAT KOJbI BHIIEYTIOMSIHYTbIE PETUCTPHI-CYETYUKH?

7. Kakue neiicTBUS BEIOTHSIOTCS MPY WHUITHATH3AIAN 9aCOB PEAIbHOTO BpEMEHU ?

3.2 TunosBble KOHTPOJIbHBIEC 3aIaHUA IJIA IPOBCACHUA TECTUPOBAHUS

KakoB 00beM mamsiTi 4acoB peaibHOro BpeMeHH Ha ocHOBe Mukpocxembl PCF8583? Kak ona

KO,I[BI KaKHuX BCJIIMYUH COACPIKAT PETUCTPLI-CUCTYNKHU, PACIIOJIOKCHHBIC ITO aApeCaM C 01 mo 06, B

®OoHJ TECTOBBIX 3aJaHUN IO JUCHUILINHE COACPIKUT TCCTOBBIC 3a/laHUd, PACIIPEACIICHHBIC
110 pasgejiaM 1 TEMaM, €C YKa3aHUECM X KOJIMYECTBA WU THUIIA.

CrpykTrypa QoH1a TECTOBBIX 3aJJaHHUM MO JUCITUTUTHE

Komngectro
Hrpuiarop XapakTepucTHKa | TECTOBBIX
JIOCTHKECHUS Tema B cootBercTBum ¢ PITJI/PIIIT P P N
KOMITETCHIINH 3 sananut,
Tunsl T3
Bgenenue. [Ipeamer u conepxanue JUCHUIUIIUHBL, CBSI3b C IPYTUMU Snanne 4-0T3
nucruiuinHaMu. OnpeaeneHnue MUKPOIpoIieccopa, 7-3T3
MUKpOKOHTpoJuiepa. KpaTkuil nctopuueckuii ouepk pa3BuTus YMeHue —
MUKponporeccopoB. OOIIHe BOIPOCH IPUMEHEHUS —
OIIK-2.3 MUKPOIPOLIECCOPHON TEXHUKH B CUCTEMAX JKEJIE€3HOAOPOKHON
IK-1.3 ABTOMATHKH U TeJeMexaHuku. OCHOBHBIC CBEJICHUS O Pa3paboTKe U
OTJaJIKe IPOTPAMMHOT0 OOCCIICYCHUS. aAITOPUTM U IPOrpamMma. HaBpik
KoMnumnsitopel 1 HHTEPIIPETATOPHI. Y POBHHU S3bIKOB
nporpamMmupoBanus. CpecTBa Co3aHusl MPOTPaMM.
HHTerpupoBaHHbIe cpeabl MPOTPaMMHUPOBAHUSI.
2-0T3
o 3HaHue
OITK-2.3 CHcTeMbI CUYUCIICHUS, TIEPEBOJ] YUCENT U3 OJHON CHCTEMBI 2-3T3
CUHCIIEHUS B IPYTYIO, KOJUPOBAHNUE YHCIOBOW HHPOPMAITUU YMeHnue -

Hagrix




3Hanue

2-0T13

BeInonHeHue 3aganuii 0 IepeBOLY YHCEIN U3 OJHON CUCTEMBI
OIIK-2.3 A peBoLy AT YmMenue
CUHCIICHUS B IPYTYIO, 110 KOJAUPOBAHHUIO YMCIOBON HHPOPMAITIH 2-3T3
HasbIk —
2-0T3
3HaHue
OCHOBHBIE CBEIICHHSA O SA3bIKe TporpaMmmupoBanns Cu, QyHKIMHA Ha 2-3T3
OIIK-2.3
a3pike Cu Ymenue -
HagbIk -
3HaHue -
Bemonsenye 3aanuii Mo paspaboTke ¥ IPOrpaMMHUPOBAHHIO 2-0T3
OIIK-2.3 M A pasp porp P Ymenue
(hyaxunit Ha s361Ke CH 2-3T3
HagbIk —
3HaHue 4-0OT3
OIIK-2.3 WuterpupoBaHHas cpeia pa3paboTKH NPOrpaMMHOIO 00eCIeYeHH s 5-3T3
IK-1.3 Ut MEKpoKoHTposmiepos Keil uVision YMmenne -
Hasbik -
. 2-0T3
[onsitie o MukpomnpoueccopHoit cucreme (MIIC): TpaaunmonHas u | 3HaHHE 2373
OIIK-2.3 MPOTpaMMHUpPyeMas JIEKTPOHHBIE CHCTEMBI, X JOCTOMHCTBA 1
YMeHnue -
Hepoctatku. Onpenenenue MIIC. Ctpykrypa MIIC,
Hagbik —
Pexxumbl 0OMeHa HHpOpMaIHeit 0 MarkuCTpai: MporpaMMHBINA 3nanme 2-0T3
OIK-2.3 oOMeH uH(popMalueil, 0OMEH 1o MpepbIBaHMUIM, TPSIMOU TOCTYI K 2-3T3
' namstu. Tunel apxurektyp MIIC, ux 10CTOMHCTBAa U HEAOCTATKU. YMmenue -
Tuner MIIC. Hagbik -
. 2-0T3
IIpoueccopsl, X BaKHEUIINE XapakTepucTuKu. IIponeccopst ¢ 3HaHue 2373
OIIK-2.3 paclIMpeHHON U COKpalleHHOH cucTeMoil komaHa. CTpyKTypa VZV— —
MHKPOIIPOIIECCOpa, OCHOBHBIE (DYHKIIUH €TO y3JIOB.
ponporeccop bynxn y TTp— .
2-0T3
ITamste MIIC, ee ocHOBHBIE XapakTepUCcTHKU. CTPYKTypa MOAYJIS 3HaHue 23713
OIIK-2.3 namsati. OcoOble 001aCTH TaMSATH: TaMSTh NPOTrPaMMbl HA4aJIbHOTO Vermo —
3aITyCcKa, CTEK, TabJIHIa BEKTOPOB MPEPHIBaHMUI.
Y B P pep Hagbik —
Mopynu TaliMepOB-CUETUUKOB CO CXEMaMH BXOJIHOTO 3aXBaTa, 3Hamme 2-0T3
OIK-2.3 BBIXO/IHOT'O CPaBHEHHMS M BBIPAOOTKH CUTHAJIOB C IIUPOTHO- 2-3T3
' HMITYJIbCHOM MOAYJISILIUEH: BBIIIOJIHSAEMBIE 3a/1a4H, CXEMBI, YMeHue -
MPUMEpHI TUITOBBIX pHUMEHeHUH. [Iporieccopbl coObITHIA. HaBbik -
Krnaccudukanus MEKpOKOHTPOIUIEPOB, HX OTIHIATEIEHBIC 3nanmne 2-0T3
npusHaku. CTpyKTypa MUKPOKOHTpoJIiepa. TakTOBbIE Fr€éHEPATOPbI 2-3T3
OIIK-2.3 MHUKPOKOHTpOJLIepa. PeXKUMBI SHEpronoTpeOIeHUS 1 UX YMeHue -
XapaKTepUCTHKA. ATINapaTHBIE CPEICTBA 00ECTIEUeHUS Ha/IS)KHOM Habbik -
paboThl MUKPOKOHTPOJLIEPA. .
OCOOCHHOCTH apXHUTEKTYPHI 1 OCHOBHBIE XapaKTESPHCTHKU 2-0T3
3HaHue
MukpokoHTposuiepoB MCS-51. CtpykTypa namsTi 10 -3T3
OIIK-2.3 MHUKPOKOHTPOJUIEPA, CTPYKTypa MaMsATH JaHHBIX. CTPYKTypa YMmenue -
ocHoBHOTO O3V, perucTpsl CrieuatbHOr0 Ha3HAYCHUS, CTPYKTYpa Habbik -
MaMsTH KOMaH.
2-0T3
3HaHue
OIK-2.3 CucreMa KOMaHI MUKPOKOHTpoJUIepa. Apecanus OnepaHoB B 5-3T3
' MHUKPOKOHTPOJIJIEpaX, METOIBbI aJjpecalii U UX XapaKTepUCTHKA. YMmenue -
Hagrix —
2-0T3
3HaHue
OIK-2.3 Crpykrypa nopta UART, peructp ynpasieHust IOPTOM, 3ajaHHE 11-3T3
' CKOpOCTH OOMeHa. YMeHnue -
HaBbik —
3HaHue —
. 1-0T3
Brimonaenue 3a1aHuii 0 OpraHu3aiy padoThl U YMeHnue
OIlK-2.3 10 —3T3
nporpammupoBanmio mopta UART.
Hagrix 1-0T3
10— 3T3
2-0T3
. . 3HaHue
OITK-2.3 CrpykTypa TalilMepHOTO YCTPOMCTBA, PETUCTPHI YIIPABICHHUS, 10 -3T3
' PEXUMBI pabOTEHI. YMenune -
Hagrix —
OIIK-2.3 BerinonHenye 3a1aHui 10 OpraHu3aliy padoThl U 3HaHue —




MIPOTPaMMHPOBAHUIO TAUMEPHBIX YCTPOUCTB

1-0T3

Ymenue 10 -3T3
Hagbik 1-0T3
10 -3T3
3uHanue 2-0T3
Knaccudukanus nopTos, CTpyKTypa nopTa, mopThl 10 -3T3
OIIK-2.3
MHKpOKOHTpoJutepa cepun MCS-51. Ymenue -
Hagbik -
3HaHue -
Brimonnenn HUU 1T TaHU3aLUU PaOOTHI U YMenu 1-0T3
OIK-2.3 OJIHEHHE 33/1a 0 opraHuzanuy pado eHue 10-3T3
MPOTPaMMHUPOBAHUIO MapasIeNIbHBIX TOPTOB MUKPOKOHTPOIIEpa 1-0T3
Hagbik 10373
2-0T3
. 3HaHMe
HaznaueHue cucTeMbl, MCTOUHUKHU IPEPHIBAaHUMN, PETUCTPHI 2-3T3
OIIK-2.3 .
CHCTEMBI IPephIBaHUH Ymenue —
Hagbik -
3HaHue -
B . 6 y 1- OT3
OIK-2.3 BINOJHEHNE 3a/]aHKH 10 OpraHu3aluy paboTs! 1 MeHHE 2_3T3
MIPOTPAMMHUPOBAHUIO CUCTEMBI IIPEPBIBAHIM MHUKPOKOHTpOJIEpa 1-0T3
HaBbix 2373
2-0T3
3HaHue
OIK-2.3 AIII mocnenoBaTeabHOroO NPUOIMKeHMS, cocTaB Otoka ALII, 2-3T3
’ perucTpsl mpeodpazoBaTest YMmenue -
HaBbik -
3HaHue -
. 1- OT3
BeinmonHeHue 3a1aHui o opraHu3anuy padoTel 1 YMmeHue
OIIK-2.3 2-3T3
nporpammupoBanuio AL MuxkpoxoHTposIepa 1-0T3
HaBbix 2373
2-0T3
3HaHue 2373
OIIK-2.3 Peructpsl u pexxumsl padotsl Taiimepa 2 VNoHNG —
HaBbix —
3HaHue -
. 1- OT3
BrinonHenue 3agaHuii 0 OpraHU3aIy padoThl U YMeHue
OIlK-2.3 . 2-3T3
mporpaMMupoBaHuio TaiiMepa 2 MUKPOKOHTpOJIIEpa 1-0T3
Hagbix 2373
1-0T13
3HaHue
CTpyKTypa XUJIKOKPUCTAIUIMYECKOTO MHINKATOpa, HA3HAYCHHE 2-3T3
OIlK-2.3 o
BBIBOJIOB yCTpoiicTBa, nHuImanm3amms XKKN YMeHue -
HaBbix —
3HaHue -
. 1- OT3
BrinonHenue 3agaHuii Mo opraHu3aiy paboThl U YMeHue
OIlK-2.3 2-3T3
nporpamMmmupoBannto KK
Hagbix 1-0T3
2-3T3
1-0T3
3HaHue
OIlK-2.3 W3ydenue cTpykTypsl, npuHIuna padotsl mopta UART u 2-3T3
IK-1.3 nproOpeTeHrne yMEeHUH ero IporpaMMHIpPOBaHHS YMmenne 2-3T3
Haspik 2-3T3
. 1-0T3
W3ydenue mpuHIUIA pabOTHI, PEKIMOB pabOTHI TAMEPOB 3HaHue
OIlK-2.3 6 . 2-3T3
K-1.3 rngfo;;;:lpzigzii U IpHOOpeTeHne YMEHUH MX VNeHme 2313
porp p Haspik 2-3T3
3HaHue L-ot3
OIlK-2.3 W3ydenune ycTpolCTBa MapajuIeNbHBIX TOPTOB MUKPOKOHTPOJIIEpa 2-3T3
IK-1.3 U IPHOOpETeHNE YMEHUHA UX IPOTPaMMHUPOBAHHS YMmenne 2-3T3
Haspik 2-3T3
. . 1- OT3
OIIK-2.3 IIprobpeTeHne yMeHH OpraHu3auy B3aUMOJICHCTBUS 3HaHue 1-3T3
[K-1.3 MBE3031EKTPUUECKOr0 U3TydaTelss © MUKPOKOHTPOILIEpa VeHne 1-3T3




Hagrik 1-3T3
Wnrepdeiice neprdeprnitHbIX yCTpOHCTB. THITEI HHTEP(HEHCOB. 2-0T13
N 3HaHMe
OIK-2.3 [MapannensHble 1 ocne0BaTeIbHbIe HHTEpdelicsl. CHMMeTpUUHas 2-3T3
' Y HECUMMETpPHYHAs CXeMbI epefaun curnaitoB. MHrepdeiic RS- YmMenue —
232. Hagpik -
2-0T3
. 3HaHMe
OIK-2.3 CurnanbHble TuHAN uHTEpdeiica RS-232. [Tpumeps! peanuzanmun 2-3T3
' nportokona RS-232. Orpannuenus RS-232. Ymenue -
Hagbik -
2-0T3
. . | 3HaHme
Wnrepdeiicer RS-422, RS-485. IIpuMeps! annapaTHO-IPOrpaMMHON 2-3T3
OIIK-2.3
peanmu3aruu nporokona RS-485. Ymenue —
Hagbik -
2-0T3
. . 3HaHUe
OIK-2.3 CAN - unrepdeiic. [Tpunnumnet padotsl cetn CAN. Tlopa3psaHblit 2-3T3
' apburpax. @opmaTsl kajgpa coodmeHus. OOHapyKEHHE ONMTHOOK. Ymenue —
Hagbik -
OcnoBHbIe 3Tansl pazpadorkn MIIC Ha ocHOBE 2-0T3
3HaHMe
MHUKpOKOHTpoIuiepa. Pa3paboTka 1 oTiiaaka anmapaTHBIX CPEICTB. 2-3T3
OIIK-2.3 Pa3paboTka u oTiagKa mporpaMMHOTO obecriedeHus. MeTonsl u YMmeHue -
CpEeACTBAa COBMECTHOM OTIIAKH alNapaTHBIX U IPOrPaMMHBIX T —
CPEACTB.
2-0T3
TuIel MEKPOIIPOLIECCOPOB, HX XapakTepucTuka. [Ipoueccopsl 3HaHMe
. 2-3T3
OIIK-2.3 dpoBoii 00padOTKH CUTHAJIOB M UX 0cOOeHHOCTH. TpeboBanwus, VNoHNG —
MpPeIbsBISIEMBIC K K IpolieccopaM muppoBoi 00pabOTKU CUTHAJIOB. [Tp— -
Apxutekrypa mudgpoBoro CHrHaIbHOTO mporeccopa ADSP-21xx: Snanme 2-0T3
OIK-2.3 IIMHBI, BBIYUCIUTEIbHbIE OJIOKH, aApeCHbIe TeHEPATOPHI, 2-3T3
' YCTPOMCTBO YIPaBJICHHUS IOCIIEI0BATEIBHOCTHIO BBINTOIHEHUS Ymenue -
KOMaHJI. HaBbik -
2-0T3
[TporpamMmupyeMble JJOTHYEeCKUE HHTETPAJIbHBIE CXEMBI. 3HaHue 21373
OIIK-2.3 Krnaccudukaums. Crpykrypa kpucramwioB FPGA. Ctpykrypa VNoHNG —
CPLD. SI3piku onucaHus anmnapaTyphl.
HaBbik -
2-0T3
3HaHue 2_3T3
OIlK-2.3 00630p MUKPOKOHTPOJUIEPOB PA3IMUHBIX TPOU3BOAUTENEH. Y veHme —
HaBbik —
" 2-0T3
[NoaroroBka k mpakTu4eckoMy 3aHATHIO "CeMHCerMeHTHbIE 3HaHue 2_13T3
OIlK-2.3 MHJIMKATOPbI'": THIIbI MHAWKATOPOB. AMIN(PPATOPHI, TUHAMHUYECKUN Y voHme —
WHIUKATOP, IBOMYHO-IECATUIHOE TIpeoOpazoBaHue OaTa.
HaBbix —
3HaHue -
BrinonHenue 3agaHuii MO0 OpraHu3aiy paboThl U YMeHue L-ot3
OI1K-2.3 e P ap 2-3T3
MPOrpaMMHUPOBAHUIO CEMUCETMEHTHOTO MHJIMKATOPA.
Hasbix 1-0T3
2-3T3
. 2-0T3
BHeniHee ynpapieHHe c4eTOM TaiiMepa, U3MEPEHUE JIMTEIBHOCTH | 3HaHHE 2_13T3
OIlK-2.3 UMITyJIbCa, IEPUO/IA CIIeIOBaHMSI UMITYJIbCOB, YaCTOThI CHTHAJIA, VNeHme -
MpOrpaMMHasl pean3alys 3aIepiKKH. [Tp— -
3HaHne -
BrInonHenue 3a1aHui 10 OpraHU3aluy padoThl U 1-0T3
YMeHnue
OIlK-2.3 MIPOTPAMMHPOBAHIIO MUKPOKOHTPOJIIEPA ISl H3MEPEHHUS 2-3T3
BPEMEHHBIX [TapaMeTPOB UMITYIbCHBIX MTOCIIEIOBATEIFHOCTEH 1-0T3
HaBbix
2-3T3
2-0T3
. . 3HaHne
OITK-2.3 Cxema B3anMmojieiicTBUs ycTpoiicTB o muHe [2C, npuHimn oOMeHa 2-3T3
' JIAaHHBIMH, paboTa ¢ yCTPOHCTBaMH, TOJKIFOUYSHHBIMH K IIHHE. Ymenue -
HaBbik —
3HaHne -
OITK-2.3 Brinoninenue 3aganuii mo opravaaum/I paboThI U Vmere 1- OT3
porpaMMHpoBaHmio nHTEpdeiica [2C MukpokoHTpoIIIEepa. 2-3T3
Hagspik 1-0T3




2-3T3

2-0T13
OIK-2.3 YcrpoiicTBo KiaBuatypsl, 3 QeKr npede3ra KOHTaKTOB, CXeMa 3narnne 2-3T3
' MpOrpaMMBbl €AMHUYHOTO CKAaHUPOBAHUS KJIABUATYPBI. YmMenue —
Hagbik -
3HaHMe -
. 1- OT3
BerInonHeHue 3a1aHuii 0 OpraHu3anuy padoTsl 1 Ymenue
OIIK-2.3 2-3T3
MpOrpaMMHUPOBAHUIO KiaBHaTypsl B coctaBe MIIC 1-0T3
Hagbik 213713
2-0T3
3HaHMe 2373
OIIK-2.3 YerpoiicTBo muHbI SPI, THIBI TOIKITIOYEHUS, PEXXUMBI pabOTHI.
YMmeHue -
Hagbik -
3HaHme -
. 1- 0T3
BerInonHeHue 3a1aHuii 0 OpraHu3anuy padoThl 1 Ymenue
OIIK-2.3 . 2-3T3
nporpamMmupoBanuro uHrepgeiica SPI MmukpokoHnTpoIIEpa. 1-0T3
Hagbik 2313
2-0T3
3HaHue 23713
OIIK-2.3 ITapametps! IIMUM curnana, cxema HIMM MukpokoHTposepa.
YMmeHue -
HagbIk —
3HaHue -
1- OT3
. YMmeHue
OIIK-2.3 Beimonnenue 3ananuii no hpopmupoBanuto curnanos ¢ HIUM 2-3T3
HaBrik 1-0T3
2-3T3
2-0T3
N N 3HaHue
YCeTpOoHCTBO U IPUHLIMIL JEHCTBUSI 3ByKOBOIO [Ib€30KEPAMUUECKOI0 2-3T3
OIIK-2.3
U3IIy4aTelis. YMeHue -
Hagbik —
3HaHue -
B i 6 VMenne =013
OIK-2.3 BITIOJIHEHHE 3aJaHUH 110 OpraHu3aluy paboThl 1 2_3T3
MPOrPaMMHUPOBAHHUIO 3BYKOBOTO MbE30KEPAMHUYECKOT0 H3ITydaTels. 1-0T3
Hagbik 21313
2-0T3
3HaHue
OIK-2.3 CTpyKTypa MUKPOCXEMBI YaCOB PEAIbHOT'O BPEMEHH, PEKIMBI 2-3T3
’ paboThI, HA3HAYCHHE PETHCTPOB-CUCTUNKOB. YMeHnue -
HagbIk —
3HaHue -
B i i YMeHue L-ot3
OIK-2.3 BITIOJIHEHHE 3aJIaHNH 110 OpraHU3aLMK B3aUMOJICHCTBHS 2373
MHKPOKOHTPOJUIEPA K MUKPOCXEMbI YaCOB PEaJbHOI'O BPEMEHH. 1-0T3
Hagbik 23713
1-0T3
. 3HaHue
OIlK-2.3 W3yueHne cucteMsl npepbIBaHUH MUKPOKOHTPOJIJIEpa U 2-3T3
IK-1.3 nproOpeTeHne yMEeHUH ee IPUMEHEHHS. YMmenue 2-3T3
HaBbIk 2-3T3
3HaHue L-013
OIIK-2.3 N3yuenune ananoro-nudppoBoro nmpeodpa3oBaress U MPUOOpeTeHNE 2-3T3
IK-1.3 HaBBIKOB paOOTHI C HUM. YMmenne 2-3T3
HaBbIk 2-3T3
n [ 3HaHue L-013
Okag | o o o e
IK-1.3 MK 01<0HTp oLe EM A Ymenue 2-3T3
P POJICPOM. HaBbIk 2-3T3
3HaHue L-0T13
OIIK-2.3 N3zyuenue mocnenoBareapbHoro natepdeiica 12C u nprodpeTerne 2-3T3
IK-1.3 HaBBIKOB €T0 IPUMEHEHUS B MEKPOTIPOIIECCOPHON CHUCTEME. YMmenne 2-3T3
HaBbIk 2-3T3
OIIK-2.3 Wzyuenne knaBuaTyphl U MproOpETeHNE HABBIKOB OpPraHU3alliy ee 1-0T3
. 3HaHue
[1K-1.3 B3aUMOJICHCTBUSI C MUKPOKOHTPOJUIEPOM. 2-3T3




VYMenne 2-3T3

HaBpik 2-3T3

Hroro 113-0T3
277 - 3T3

[Tonneiii kommuiekt ®T3 XpaHuTcs B 3JIEKTPOHHOH HHGOPMAIIMOHHO-00pa30BaTEeIbHON
cpene UpI'VIIC u obOywatomuiics MUMeEET BO3MOXKHOCTh O3HAKOMHTHCS C JIEMOHCTPAIMOHHBIM
BapuanTtom OT3.
Hwxe mnpuBeneHsl oOpas3ibl TUIOBOTO BapHaHTa WTOTOBOTO TECTa, MPETYCMOTPEHHOIO
paboueii mporpaMMoOi TUCIUTUIHHBI.

1. OcHOBHBIMU 3JIEMEHTAMH MUKPOIIPOLIECCOPHON CUCTEMBI SIBIISIFOTCSL:

a) nmpoueccop;
0) 0JIOK mamsiTH;

B) YCTPOIiCTBAa BBOJAA-BbIBO/1A;

') KOMIOIWISITOP.

2. Haiigute COOTBETCTBHE MEXKAY dSTanmamu pa3padOTKU MPOTrpaMMHOIO OOECIEYeHUs U
BBINOJIHAEMBIMU Ha 9THX 3Tanax 3aJ1ayaMu:

1 3amuch TeKCTa IporpaMMel A) INonydeHue UCXOIHOTO KOza

2 Kommusims b) ITomy4yenne 0ObEKTHOTO MOIYIIS

3 KommnoHoBka B) CBa3biBaHUE 00BEKTHBIX MOYIEH
4 Ornanxa I') YcrpaneHne TOTHYECKHX OIMHOOK
5 ) Tonyuenue hex-gdaitna

Ortset: 1=A, 2=b, 3=B, 4=I'

3. VYcranoBute Outamu peructpa SCON acuuxponHbl 9-OmtHBIE pexum nopra UART ¢

M3MEHSEMOU CKOPOCTBhIO OOMEeHa JaHHBIMHU

a) SMO0=1;
6) SM1=1;
B) REN=1;
r) SM0=0;
r) SM1=0.

4. PaccuutarTh W 3amucaTh 3HAYCHHME HANPSIKEHHUS B BOJbTAX (B JECATHMYHOW CHCTEMeE
CUHUCIIEHUS ), €CIU TI0CIIe MPeoOpa3oBaHKsl aHAIOTrO-IHU(POBBIM MTpeodpa3oBareseM ObUT MOIY4YEeH
12-pazpsansrit kox 100111100011 mpu uconbp30BaHIH HCTOYHUKA OMTOPHOTO HAMpshKeHus 2,5 B.

OTtBeT 3amucaTh ¢ TOYHOCTBIO JI0 COTBHIX Jl0JIeld 0€3 OKpYIJIeHHsI C OTOpachIBAHUEM MIIAAIINX

pa3psaoB (Hanpumep, 2,13).

Otser: 1,54

5. B cocraB nHTErpHpOBaHHOM crcTeMbl mporpammupoBanust Keil pVision Bxomsr:

a) TeKCTOBBIH peJIaKTop;

0) KOMIIWJIATOP;

B) PeaKTOp CBsI3eH;

r) OTJIaI4UK;
T') apXUBaTOP.

6. Ilpu m3MepeHUH Mepwoja CIE0BaHMs MMITyJIhCOB CHUTHasA TaiiMepoMm | MpH 4acToTe TaKTOBBIX

umnynbcoB 1 MI'n B peructpax naHHbix 3adukcupoBanuchk koasl TH1=0xX00 u TL1=0x10.

PaccunTaTh 1 BBECTH 3HAYCHHUE nepuoja Cjiea0BaHus UMITYJIbCOB B MKC (MKC HE HI/IcaTL) B I[eCHTH'iHOfI

CHUCTEMC CUHMCIICHHUA.




OtBer: 16

8.

OHpCI{CHI/ITB U yKa3aTb IMOJIOKCHHA, XaPAKTCPHBIC IJId JIMHUN RS FKUAKOKPUCTAJUIUNICCKOT'O
WHJIMKATOpa.

a) CarysKuT 1719 COO0LIEeHHsI KOHTPOJLIEPY MHAMKATOpa o0 nepenaye no Junusam DO-D7
KO/1a KOMAaH/IbI,

0) Cury:KuT /I COOOIIEeHHsI KOHTPOJLJIEPY HHANKATOPA 0 nepeaaye mo junusim DO-D7
KO/1a IaHHBIX;

B) CUrHaj Ha JIMHUM OIPEACIIICT HalmpaBleHue repeaadn koaa mo juausm DO-D7;

r) CimyXuT aisi cooOIIeHUsT KOHTpPOJUIepY MHAMKaTopa o mepegade nmo nuHusMm DO-D7
KO/Ia CHHXPOHH3AIHH;

BrrancnuTensHO-ypaBiIsioniee  yCTPOMCTBO, MpenHa3HAYeHHOE JUIA BBIMONHEHUS (DyHKIHiI

JIOTUYECKOTO KOHTPOJS W yIpapieHus mnepudepuitHpeiM 000pyAOBaHHEM, BBHITIOHEHHOE B BHAE OTHOU

OO0JBIION MHTErpaJIbHOIl CXeMBI, M coueTarollee B cebe MHKPONPOLECCOPHOE SAPO M HAOOp BCTPOCHHBIX

YCTPOKCTB BBOJIa-BbIBOIA. BCTaBbTE HA3BaHUE 3IEMEHTA.

OTBeT: MUKPOKOHTPOJLIEP.

9.

Ykazarh MonokeHus, XapakTepHsle 1 uHTepdeiica RS-485

a) SIBasiercs MOy AYIVIEKCHBIM,;

0) Ucnoab3oBanue 1up¢epeHnaIbLHbIX CHTHAJIOB;

B) IIpuem u nepeaaya uayT 1o 0HOM NMape NPOBOAOB C pa3/ie/IeHHEM 10 BPEMEHH ;
r) SIBnsieTcs NOJHOAYIUIEKCHBIM;

n) B ceTn MoxkeT GbITH MHOI'O NepPeIaTYHKOB.

3.3 TunoBoe 3ajaHue 1J1 BHINOJTHEHHS KYPCOBOii padoThl

TumnoBele 3a7aHus BBUIOXKEHO B SHCKTpOHHOﬁ I/IH(I)OpMaLII/IOHHO'O6p8.30BaTeJ'H>HOI\/’I cpeae

NpI'VIIC, noctynHoil o0y4aromemMycst 4epe3 ero JUUHbIN KaOuHeT.

Hwxe mnpuBeneH oOpasen 3ajaHusi Ui BBIIOJHEHUS KypcOBOW paboOThl M NPUMEPHBIN

MEPCUYCHL BOIIPOCOB IJIsA €€ 3allUThBI.

OO6pazen TUIIOBOTO 3aJIaHUS AJIs1 BBIIIOJIHEHHSI KypCOBOM pabOThI

P33pa6OTaTB YCTpOﬁCTBO HU3MCPCHUA U KOHTPOJIA HAIIPSIKCHUA ITIOCTOAHHOI'O TOKAa OT
JaTyuKa. HpI/I BBIXOJI€ U3BMCPCHHOT'O 3HAUYCHUA 3a JOIMYCTUMBIC IPEACIIbI B TCUCHUC
OIMPEACIICHHOI'O BpEMCHHU — BKIIFOYCHHUEC CBETOANO/A, BBIBOJ HAa HHAWUKAIIUIO UJIM HA MOHUTOP
NMEPCOHAIBHOTO KOMIIBIOTEpPA.

No ok~ wbdpE

O06pa3eln TUITOBBIX BOIIPOCOB AJIS 3aIUTHI KYPCOBBIX paboT
Ha kakoe ycTpoiicTBO MUKPOKOHTpOJLIEpA MTOAAETCS BXOAHON CUTHAJI C TaTYnKa?

Kakoii pexxum paboTsl aHamoro-udposoro npeodpaszosares (ALIT) ucnonsiyercs?
Kaxkue peructpbl MUKpOKOHTpOIIIEPA UCHIONB3YIOTCS Ui ynpasieHus ALIT?

I'me coxpanstorcs mudposbie oTcYeTh ¢ Bhixoaa AIIIT?

Kakoii Tun nepemeHHo BBIOpaH JUIsl prcBanBaHus 3HayeHus ¢ Bbixoga ALIT u mouemy?
Kaxoe yctpoiicTBo ncnomns3yercs aisi oToOpaskeHus: HanpspkeHnsa? KakoBel ero HacTponku?
Kakne QpyHKIIMH UCTIONB3YIOTCS B TIpOrpaMMe padoThl MUKPOKOHTPOJUIEPA U JUISl 4ero?

3.4 llepeyeHb TeOpeTHYECKUX BONMPOCOB K 3a4eTy
(n71st OTICHKM 3HAHUT)

1. Omnpenenenue MUKpOIIpoLiECCOpa, MUKPOKOHTpoIiepa. OCHOBHBIE CBEACHHUS O pa3paboTKe U
OTJIa/IKE MPOTrpaMMHOro obecredeHus. AIroput™ u nporpamma. Komnunstops! u



MHTEPIPETATOPHl. Y POBHHU SI3bIKOB MporpammupoBaHus. CpeacTBa co31aHusl IpOrpamMmm.
WuTerpupoBaHHbIe Cpebl MPOTPaMMHUPOBAHUS.

2. aTterpupoBaHHas cpeia pa3paboTKH MPOrpaMMHOTO 0OSCTICUSHHS 11T MUKPOKOHTPOJIJIEPOB
Keil pVision, ee coctaB 1 BO3MOKHOCTH. DTaIlbl pa3padOTKU MPOrPaAMMHOI0 00ECIICYCHHUSI.
Coznanue npoexTa B cpejie.

3. IlpencraBieHue yncel B pa3IMnYHbIX CHCTEMaX CUMCIICHUS, IEPEBO/I YHCEN U3 OJTHOU
CUCTEMBbI CUUCJICHHS B IPYTYIO.

4. KonupoBanue uncioBoii nuadopmaryu. CrnenuaabHble KOIUPOBKH.

5. O6mue cBepeHus o si3bike nporpammupoBanust Cu. Onpenenenue, 00ObsIBICHUE U BBI30B
¢byakun. OyHKIUS, HE MMOJIyYarolias ¥ He BO3Bpallaoias ganuple. QyHKIUS, MOTy4aroas
napameTpsl. yHKIMS, BO3BpaIaroIas 3HaueHHue.

6. Cunrakcuc Keil C51.

7. Ctpykrypa mukpomnpoiieccoproi cucremsl (MIIC): mporeccop, mamsiTh, yCTpOCTBa BBOJIA-
BBIBOJIa, CUCTEMHasi MarucTpaib. LllnHHas opranuszanus cBs3H.

8. OcHOBHBIE peKUMBI Pa0OTHI MUKPOIIPOLIECCOPHOI CUCTEMBI.

9. Tumbl apXUTEKTYPhI MOCTPOSHUSI MUKPOIIPOIIECCOPHOM CUCTEMBI, UX JOCTOMHCTBA U
HE/IOCTATKH.

10. O6mme cBeneHus 00 yCTPOMCTBAaX BBOJA-BhIBOJA. IlociemoBaTebHBIN MOPT: Ha3HAYCHUE,
CHUHXPOHHBII U aCHHXPOHHBIH pexkuMbl paboThl. CTpykTypHas cxema monyns UART, mpuHimn
paboTel. YmpaBieHHE TIOCIEIOBATEILHBIM TOPTOM. YCTAaHOBJIEHHWE CKOPOCTH IMEpeadd 110
nocneaoBareabHoMy mopTy. Pesxkxumel padotel mopra UART.

11. MukpomnpoiieccopHas CucTeMa: Ha3HaueHHEe, OCHOBHbIC (DYHKIIUU, CTPYKTYPa U MIPUHIIUII
JEHCTBHS MPOIeccopa, MPOLECCOPHI C COKPAIICHHON U PACHIMPEHHON CUCTEMON KOMaHI.

12. MukpomnpoieccopHas CUCTeMa: Ha3HaYeHHEe, OCHOBHBIEC (DYHKIIMH, CTPYKTYpa M MIPHHLIUAT
necTBus Moayis namsti. HasHauenue u npuHIun aeiictBus creka. HazHauenue tabuuiibt
BEKTOPOB IPEPbIBAaHUI, aITOPUTM 00paOOTKU ITPEPHIBAHMUSL.

13. MuKpOKOHTpOJUIEpHI: ONpeAeNieHue, KiIacCH(pUKaIusi, OCHOBHbIE MPU3HAKU U CTPYKTYypa,
OTJIIMYUE OT MUKPOITPOIIECCOPOB.

14. TaiimepHble YCTpOICTBA MUKPOKOHTPOJJIEPOB: CTPYKTYPHAs CXeMa, PEXKUM TaliMepa u
PEXHUM CUETUMKA. YTIpaBlieHUE TalilMEPHBIM YCTPOUCTBOM, 33/1aHUE PEKUMOB padOThI, X
XapakTepucTrka. Pacuet niaurtensHocT GOpMHUPYEMOTO BPEMEHHOTO MHTEpBaa.

15. Ha3naueHwe, CTpyKTypa, IPUHIMIT JCHCTBHUS MApaJIeIbHOTO TIOPTa MHKPOKOHTPOJLIEPA,
TUIIBI TApAJIJIETBHBIX TOPTOB, 0COOEHHOCTH BBIXO/IHBIX IIETIEH TOPTOB.

16. MUKpPOKOHTPOJIJIEPHI: MPUHIUI IEHCTBUS CXEMbI BBIXOJIHOTO CpaBHEHUS Taiimepa-
CUETYHKA, MPUMEPHI €€ TUTIOBBIX MPUMEHEHHI.

17. MHUKpOKOHTpPOJUIEPHI: HA3HAYEHUE W IPUHIIHIT JEHCTBUS CXEMBI BXOJHOTO 3aXBaTa Taiimepa-
CUETYHKA.

18. MHUKpPOKOHTpOJIIEPHI: HAa3HAYCHWE W TPHHIUN JCHCTBHS CXEMBI BBIPAa0OTKH CHUTHaNa C
[IIM1M raiimepa- cyeTUHKa.

19. MuUKpPOKOHTpOJIJIEpPHl: HA3HAYEHHUE, CTPYKTYPa, OCHOBHBIE (DYHKIIMH MTpOIEcCcOpa COOBITHM.

20. MuHMMH3aLUs SHEPronoTpedIeHUs MUKPOKOHTPOIIIEPOB.

21. YcrpolicTBa TMOBBIMICHUS HAASKHOCTH MHUKPOKOHTPOJUIEPOB: HAa3HAUYEHHWE W TMPUHIIMIT
JCUCTBUSL CTOPOKEBOTO TaiiMepa, MOy MOHUTOPHHTA HANpsDKEHUS THTaHUS, CXEMBI
¢dbopmupoBaHus cUrHasa copoca.

22. OCHOBHBIE XapaKTEPUCTUKH MUKPOKOHTPOJUIEPOB UCXOTHON apXUTeKTypsl 8051,
MUKpokoHTpoiiepa ADUC842.

23. OpraHuzaiys maMsaTy MporpaMM U MaMsITH JaHHBIX MEKPOKOHTpoiepoB 8051.

24. Cuctema KOMaHJ ¥ METOJIbI aJipecaliii MUKPOKOHTpoIiepoB 8051.

25. Cucrema npepbIBaHIH MUKPOKOHTPOJUIEPA: HCTOYHUKH MTPEPBIBAHUS, PETUCTPHI
yIpasieHus, 0003HaueHHE TTPOrpaMMbI-00paboTIMKa TPEPHIBAHMIA.



26. Amnanoro-uudpoBoii mpeoOpa3oBaTeb MOCIEIOBATEILHOTO MPUOIMIKEHNS: HA3HAKYCHHE,
cxema. [Tpunnun paboTsl.

27. bnok ananoro-uugpoBoro npeodpazoparens MuKpokoHTpouiepa ADUC842: cocas u
Ha3HAYEHUE KOMITOHEHTOB.

28. Amnanoro-uudpooii mpeodpazoBaresb MUKpokoHTpoiepa ADUC842: pexxumbl paOboTHI,
PErUCTphl yIpaBICHUs, PETUCTPHI JAHHBIX.

29. Pa3meTka BHEIIHEW MaMsATH JAHHBIX B PEKHUME IPSIMOIo AOCTYIa K MaMATH.

30. Ocob6ennoctu Taiimepa 2 mukpokoHTposuiepa ADUC842, ero pexxumMbl pabOTHI.

31. JKunkokpucTananyeckuii H”HIUKAaTOp: Ha3HAaYeHHe, COCTaB, XapakTepucTuk. Haznauenue
BBIBOJIOB ycTpoiicTBa. KoMaH bl KOHTpoIuIepa HHAMKaTopa. HUIManu3anus nHauKaTopa.

3.5 llepeyeHb THNIOBBIX MPOCTHIX NPAKTHYECKUX 32/1aHUI K 3a4eTy
(n71s1 OTICHKH YMEHU)

1. Ilo mpuBeneHHON CXeMe ONPEAETUTh PEKUM pabOThl TAHMEPHOTO YCTPOICTBA, YKa3aTh €ro
XapaKTEPUCTHUKH.

2. Onpenenuth HOMEp pexxuma padotsl mopra UART, 3agannsiii kogom peructpa SCON.

3. Omnpenenutsh HOMEp pexxkumMa paboTsiTaiimepa o koxy peructpa TMOD.

4. OnpenenuTs 10 CXeMe THI apXUTEKTYPbl MUKPOIIPOLIECCOPHOU CUCTEMBI.

5. Ilo cxeme onpenenuTs BUJ YCTPOKCTBA.

6. OnpenenuTh MO PUCYHKY peXUM 0OMeHa HH(POpMAIHEH MUKPOIIPOLIECCOPHON CUCTEMBI 110
MarucTpalu.

7. YCTaHOBUTH COOTBETCTBUE MEXKY METOJIaMHU aJpECcallii U UX XapaKTEePUCTUKAMHU.

8. Yka3zaTb BUJ MaMATH MUKPOKOHTpOJIJIEpA 10 PUCYHKY. YKa3aTh €€ XapaKTePUCTUKH.

9. B pa3psHyO CETKY PerucTpa 3alrcaH KoJl. 3anucaTh COOTBETCTBYIOIIHA My KOJT B
LIECTHAUATEPUYHON CUCTEME CUMCIICHUS Ha SI3bIKE porpaMmmupoBanus Cu.

10. Ilo pucyHKy onpeaenuTh Ha3HaYeHNUE PEerucTpa MUKPOKOHTPOIIEPA, YKa3aTh €T
XapaKTEPUCTHUKH.

11. Omnpenenuts 3ananubil pesxxum padotsl mopra UARTIO Koay pa3psaHOi CeTKU perucTpa
YIIPaBJICHMS, YKA3aTh XapaKTEPUCTUKHU pexKUMa.

12. VYcranoBuTh HacTpoiiku peructpa ynpasierus moptoM UART miis ycTaHOBKH 3aTaHHOTO
pexxkuma paboThl.

13. YcraHOBHTH COOTBETCTBHE MEXY (haiiimamu, GopMUPYEMBIMU HHTETPUPOBAHHON CUCTEMO
IIPOrpaMMHUPOBAHMUSI, U UX PACIIUPEHUEM.

14. Omnpepnenuts 3anannblii peructpoM TMODpexum paboThl Taiimepa 1 yKa3aTh €ro
XapaKTEPUCTHUKH.

15. VYcraHOBUTH HaCTPOMKH pETUCTpa yrpaBieHUs TaiiMepHbIMU ycTpoiictBamu TMOD
MHUKPOKOHTpoJuiepa /i obecriedenus: pabotel nopra UART mocpeactsom Taiimepa 0.

16. Vxka3aTh BpeMEHHbIE HHTEPBAJIBI, KOTOPBIE MOTYT OBITH C(HOPMHUPOBAHBI 8-pa3psiIHBIM
TallMEepHBIM YCTPOHCTBOM 0€3 OpraHM3aluy UKJIA B IPOrpaMMe MPH 4acTOTE TaKTOBBIX
nMitynscoB 1 MI'm.

3.6 IlepevyeHb THNOBBIX MPAKTUYECKHX 3aJaHUH K 3a4eTy
(U151 OLIEHKH HABBIKOB U (MJIM) OIBITA 1EATELHOCTH)

1. Tlo mpuBeneHHON CXeMe yKa3aTh XapaKTEPUCTUKHU JIMHUH MTOPTa MUKPOKOHTPOJLIEPA.

2. YKa3aTb HaCTPOMKH CXEMBbI BBIXOJIHOTO CPaBHEHUS B 3a/1aue (POPMHUPOBAHUS CUTHAIIA C
ONPEACICHHON YaCTOTOM.

3. YKka3aTb HaCTPOMKH CXEMBbI BBIXOJIHOTO CPAaBHEHUS B 3a]1au€ OJJUHOYHOI'O UMITYJIbCa
ONPEACICHHOMN JUIUTEIHHOCTH.

4. Vxa3aTh MOJIOKEHUs, XapaKTepHbIe 17151 pabOThI CXEMBI BXOIHOTO 3aXBaTa.

5. Yka3zaTh MOJIOKEHHsI, XapaKTepHBbIE ISl paOOTHI CXEMBI BBIXOAHOTO CPAaBHEHUSI.

6. Yka3aTb HAaCTPOMKH CXEMBbI BBIXOJIHOTO CPABHEHUS B 3a]1a4€ OXKUIAHUS ONpPEeICHHOTO
Yrcia UMITYJIbCOB Ha CYETHOM BXOJIe TaliMepa.



7. Yka3aTb HaCTPOHKU CXEMbI BBIXOJIHOTO CPABHEHUS B PEKUME JIETUTENSI BXOIHOM YacTOTHI
HAa 33JJaHHOE YHCJI0, KPAaTHOE ABYM.

8. Yka3arb MosiokeHus, XapaKTepHbIE 7151 pabOThI CXEMbI BHIPAOOTKH CUTHANA C IIUPOTHO-
HMITYJIbCHOM MOJYJIALIMEH.

9. Vka3arpb anpTepHaTuBHBIEC (QyHKIIMU opTa P3 MukpokoHTposuiepa.

10. VYxka3zaTh MOJIOKEHUS, IPUCYIIIIE METOTy a/IpeCcalliy ONEPaHI0B, pEealu3yeMOMY
MpeICTaBIeHHBIM (P OPMATOM KOMaH/IbI.

11. BwiOpats peructpsl mias uaunpanuzanuu nopra UART MukpokoHTposuiepa B
ACUHXPOHHOM DPEKHUME.

12. BriOpath peructpbl, HEOOXOAUMBIE IS 3a1aHKs CKOpocTH oomeHa uepe3 nmopt UART
MUKPOKOHTPOJIJIEPA B ACUHXPOHHOM PEXHUME.

13. YcraHOBHUTH COOTBETCTBUE MEX]Y dJIEMEHTAMHU MPEICTABICHHON CXEMbI YCTPOHCTBA U
nudpamu.

14. OueHuTh BO3MOKHOCTH TaHMEPHOI'0 YCTPOMCTBa MUKPOKOHTpOJLIepa o (hOPMUPOBAHUIO
BpeMEHHOI0 uHTepBana 0,52 Mc npu 4acToTe TAaKTOBBIX UMIYJIbCOB 1 MI'1I ¢ momoniko 8-
paspsaHoro u 16-pa3psaHoro cyeTyuKa.

15. YcraHOBHTH COOTBETCTBHE MEXKITY KOMaHAaMH ()parMeHTa MPOrpaMMbl M BBITIOTHIEMBIMA
VMU ONleparusiMu.

16. Yka3zaTh COOTBETCTBHE MEXIy PETUCTPAMHU TAMMEPHOTO YCTPONCTBAa MEKPOKOHTPOJIEpA U
MX HA3HAYEHUEM.

17. VYxazaTh mocieaoBaTeIbHOCTD JIEHCTBHM, BHIITOTHIEMBIX MTPOLIECCOPOM, B pexXUMe 0OMEeHa
nH(popMalnen ¢ UCTIOIb30BAHUEM MTPEPHIBAHUI.

18. VYkazaTh mocie0BaTeIbHOCTh JICHCTBUH, BHITIOIHAEMBIX TIPOIIECCOPOM, B PeKUME OOMEHa
nH(popMalKe ¢ UCTIOIb30BAHUEM MIPSIMOTO TOCTYIA K MaMSITH.

19. Vxka3aTh COOTBETCTBHE MEKIY PErHCTPAMU CIIEHUAIBHBIX (PYHKIIUH MUKPOKOHTpOJUIEpA U
MX HA3HAYEHUEM.

20. YkaxuTe COOTBETCTBHE MEX/y MOHATUSIMH, CBA3aHHBIMU C (QyHKIMEH B si3bike CH, U UX
coJiepKaHUEM.

3.7 llepeyeHb TeOpeTHYECKUX BOMPOCOB K IK3aMEHY
(711 OTICHKY 3HAHMIA)

1. Cucrema mnpepbIBaHUH MHMKPOKOHTposiepa X51: HMCTOYHHMKM NpEpbIBaHUHA, BEKTOP
MpephIBaHMM, (uiard 3amnpocoB MpEepbIBAaHUMN, PETUCTPHI YIpPaBICHHs, YPOBHM IPUOPUTETOB,
MEXaHU3M OIpe/IeIeHUs] MPUOPUTETOB, OGOPMIICHHE IMPOLEAYp NpPEepbIBaHUS, WHULMAIU3AIM
IIpephIBaHMM, KOMaHbl OOpallleHus] ¥ BO3BpaTa U3 MporpaMMbl 00pabOTKH MpEephIBaHUSI.

2. Amnanoro-un¢poBoil npeobpazoBaTeib MOCIEI0BATEIBHOIO MPUOIMKEHUSA: CXeMa, TPUHIHI
paboThl, PETUCTPBI YIPABIEHUS, PETUCTPhI JaHHBIX, (hopmar cioBa pe3yibpTaTa, Pexxum npsMoro
J0CTyNa K MaMATH, pa3MeTKa NaMsITH, IpeoOpa3oBaHKe KO/a AJIs BbIBO/IA HA MHIMKALIUIO.

3.  MuxkpokontpomuiepADUC842: xapakrepucTrku BcrpoeHHOro AL

4. KugkokpucTayuiMyeckue WUHIUKATOPBL: Ha3Ha4YCHHE BBIBOJIOB YCTPOMUCTB,
MOCJIEZI0BATEIBHOCTh OlEepallMii NMpH MOCBUIKE KOMaHIbl WJIM JaHHBIX Ha JAMCILIEH, cxema
coequnennit MK ¢ qucmeem.

5. ®ynkuuu, ucnoabzyemsie npu padote ¢ KKU: nHunmanmzanum, O4MCTKH TUCIUIES, BHIBO/IA
cuMBosta Ha nuctiieil. Onpenenenue 3ansatocty KK, padora ¢ hopmMaTupoBaHHON CTPOKOH.

6. CeMuCerMEeHTHBICHHIUKATOPHI: THITBI CBETOJMUOIHBIX HHIMKATOPOB, CEMHUCETMEHTHBIN KOJI,
JIBOUYHO-JIECITUYHBIN KO/, IeIU(PATOPHI.

7. OOciy)XUBaHHUE OJTHOACKATHOTO M IBYXJICKATHOTO HHINKATOPOB.

8. Cxema TMHAMHYECKOT'O MHJIMKATOPa, IPUHIHUI PabOTHI.

9. BpemenHble quarpaMMbl AMHAMHUYECKOTO MHAMKATOpa. Peanusanms nepruoamieckoro
o0CITyKMBaHUS TUHAMUYECKOTO0 UHIUKATOPA.

10. IMoxaroToBka JaHHBIX AJs MHAMKAIMU. J[BoMuHO-AecATHUHOE TpeoOpa3oBaHue Oaiita.
[Iponenypa nHAMKAIMK 3HAKOMECTA.

11. BuemHee ynpaieHue cueToM TaiiMmepa. [locnenoBarenbHOCTh ASUCTBUH U1 U3MEPEHUS
JUIUTEIBHOCTH UMITYJIbCa, IpOrpaMMHas peanuzanus. CueT nepenojHeHu TaiiMepa npu
U3MEPEHUH JUTMHHBIX UMITYJIbCOB.



12. W3mepenue nepuoaa cie0BaHUS UMITYJIHCOB.

13. M3mepeHue BpeMEHHOTO CABUTA MEXIY ABYMS HMITYJIbCHBIMU ITOCIIEA0BATEIIEHOCTIMHU.

14. V3mepeHue 4aCTOTHI CUTHAJIA.

15. TIporpammHas peann3anusi 3a1€pKKH.

16. Peanmzaius 3aaep>kku pyu nmoMory orneparopa for. Omenka BpeMeHH 3a1ePiKKH.
HenocraTku nporpaMMHBIX 3a/1€pKeK.

17. TlocnenoatenbHbIi mopT [2C: Ha3HAaYeHUE, CXEMa, PUHIIAIT PA0OTHI, CTPYKTYpa IMOCHUIKH,
PETUCTpPHI yIIpaBIECHUs, afpeca, JaHHBIX, PEKUMBI 3aITUCH U UTCHHUS.

18. TlocnenoBarenbHblii mopt SPI: cxema, mpuHUKIT pabOTHI, PETUCTPHI YIIPABICHUS U JAHHbBIX.
19. TloakmnroyeHue CBETOIMOAOB K BhIXOAY MUKpocxeM. [loakiaoueHne cBeToIM0/10B K BEIBOIY
nopra MK x51. BBoa curHana oT KOHTaKTHOTO AaTYUKA.

20. UNutepdeiicel nepudepuitipix yerpoiicTB. Tunsl nuatepdeiicos. [Tapamienbupie u
nocsenoBarenbHble nHTep¢eiicsl. CHMMETpUYHAS 1 HECUMMETPHYHAS CXEMBI Tepelaun
curHasioB. Uurepdetic RS-232.

21. CurnaneHble TuHuH nHTEpdeiica RS-232. [Ipumeps! peanuzamnuu npotokona RS-232.
Orpannuenust RS-232.

22. Unrepdeiicel RS-422, RS-485. [IpuMeps! anmapatHO-IPOrpaMMHON peaTu3aiiy MpOTOKOIIa
RS-485.

23. CAN-unrepdeiic. [Ipunnumns padotsr cetn CAN. [opaspsaasii apoutpax. @opmatsl kaapa
coobuienusi. OOHapy»)eHue OMIHOOK.

24. Tunsl MEKPOTIPOLIECCOPOB, MX XapakrepucTuka. [Iporeccopsr nnppoBoit 00padboTku
CUTHAJIOB U UX oco0eHHOocTU. TpeboBaHus, mpeabsIBiIsieMble K Ipoieccopam HuppoBoit
00pabOTKH CUTHAIIOB.

25.  YcrpoiicTBo Ki1aBUaTyphl, 3 dekT npede3ra KOHTaKTOB, CXeMa MPOrPaMMBbl €TUHUYHOTO
CKaHMPOBAHUS KIABHATYPHI.

3.8 IlepevyeHb THMOBBIX MPOCTHIX NPAKTHYECKUX 3aJaHUI K IK3aMeHy
(n71s OTICHKY YMEHMI)

1. JIBouuyHO-AECATHUYHBIE JaHHBIE AJIS MHIUKALMU ABYX J€KaJ XpaHIATCA B MIIQAIUX TeTpaiax
nByx 0aiToBbIX epeMeHHbIX Ind0 u Ind1, crapmue TeTpaapl KOTOPBIX OOHYJIEHBI. 3aMKUCaTh
BbIpakeHHue Ha si3bike CH, 00beIMHSI0IIee MIIAAIINE TeTPaabl IEPEMEHHBIX B OIHOM Oaiite 1
BBIBOJIa JAHHBIX Ha UHAUKATOpP. BykBeHHbIe 0003HaUeHNUs 3anucaTh ¢ O0JIbIION OYKBBI,
BBIPAKEHHUE 3aBEPIIUTH TOYKOM € 3arsToi. Mcronb30BaTh aHNIMNACKYIO PACKIIAJKY.
2. Ha Bxon nemmdparopa nocrynaer kox (B 1BonuHoit cucreme cuucienus) 0001. 3ammcats kof
B JIBOMYHOI cUCTeMe CUMCIIEHUs Ha BBIX0Jie Jiemunparopa B ciaelyromeM nopsake: a, b, ¢, d, e, f,
g.
3. YcraHOBUTE HACTPOMKH perucTpa ynpasieHus TaiiMepHbIMH ycTpoiicTBamu TMOD
MUKPOKOHTpOJIIEpa JAJIsi U3MEPEHUS! IITUTEIbHOCTH UMITYJIbCA BHEIIHETO CUTHAJIa TOCPEACTBOM
Taitmepa
4. YCTaHOBHUTH COOTBETCTBHE MEX]y IM(PpaMu Ha pUCYHKAX U 3JIEMEHTaMH CUTHAJIOB Ha IIMHE
12C.
5. BriOpath omepartopsl, He0OX0aAuMbIe TSI POPMUPOBAHHUS CTAPTOBOM IMOCIIEAOBATEIHLHOCTH
curHasioB Ha muHe 12C. Vcnonp3oBate npuBeaeHHbIH popmat peructpa [2CCON.
6. YcTaHOBHTBH COOTBETCTBHE MEXy TU(PPaMHU HA JHarpaMMe YTCHHUS TEKYIIEeTo ajpeca Mo IIHHE
12C u Ha3BaHMSIMU 2JIEMEHTOB AMArpaMMBl.
7. YCTaHOBUTH COOTBETCTBUE MEXY LM(paMHu Ha JuarpaMme YTEeHHUS MPOU3BOJILHOTO ajipeca 1o
muHe [2C v Ha3BaHUAMU 2JIEMEHTOB JUArPaMMBbl.
8. YcTaHOBHTBH COOTBETCTBHE MEXTy ITUBpaMU HA AUarpamme 3anucu Oaiita mo mmae [2C u
Ha3BaHMSIMU 2JIEMEHTOB AMArpaMMBl.
9. YcraHOBHTBH COOTBETCTBHE MEXTY ITUBpaMu HA AUarpamme 3anuvcu Oaiita mo mmae [2C u
Ha3BaHMSIMU 2JIEMEHTOB AMArpaMMBbl.
10. 3ammcath B JBOWYHOUN CHCTEME CUMCIICHUS IU(PPOBOI KO/ 3HAUCHHS HATIPSHKSHUS TS 8-
pazpsanoro AL nocnenoBaTenbHOro NpuOIMKEHUs, C KOTOPBIM CpaBHUBAETCs peodpa3zyemoe
HanpsDKeHHE B Havyalle [IUKJIA TpeoOpa3oBaHMsL.



11. 3anwmcath B ABOMYHON CUCTEME CUMCIICHHS IIUGPOBOM KO HANIPSKEHUSI, TTPEOOPa30BaHHOTO
aHAJIOTO-IIU(PPOBBIM MIPEOOpa30BaATEIEM MUKPOKOHTPOJUIEPA, €CIIA B PETUCTPAX TaHHBIX
npeoOpazoBaress 3aUKCHPOBAHbBI KOBI:

12. 3amucatp uuppoBoii KOA TEKCTOBOTro cuMBoiia "I™" B TBOMYHOM cucTemMe cunciaeHus (8
pa3ps0B) B COOTBETCTBUU C TaOJIMLIEH KOAUPOBKU AJIsi OTOOpaKEHUS ero Ha
KHUJKOKPUCTAJUIMYECKOM MHIUKATOPE.

13. YcraHoBuUTE HACTPOWKH JJIsl pa3pelieHus paboThl cucTeMbl pepbiBaHuii oT mopta UART
MUKpPOKOHTPOJLIEPA.

14. YcranoBuTh 1T HOMep kaHana ALl MukpokoHTpoOIIEpa.

15. VYcranoBuTe cooTBETCTBUE MEX 1y 0003HaueHus MU BbIBO10B JKKU 1 X Ha3HaYeHHEM.

16. Ykaxure NoJ0KEHUs, HECOOXOAUMBIE JIUIs 3aITUCH onpeeneHus GpyHkiuu 3anepxku delay.
17. VYxaxure monoxxeHus, Heooxoaumbie s nHUIManu3anuu nmopra UART MUKpOKOHTpoJLIEpa.
18. VYka3zath onepaTtopbsl, HEOOXOAUMEBIE JIJISI K3MEPEHHUS [UTUTETFHOCTH UMITYJIhCa CUTHAJIA
nocpeactsoM Taitmepa 1, momaBaemoro Ha Bxod INT1 mukpokoHTposiepa.

19. IIpu u3mMepeHun nepuoja clieOBaHUS UMITYJIbCOB curHana TaliMepom 1 mpu yactote
TaKTOBBIX UMITYJIbcOB 1 MI'T1 B peructpax maHHbIX 3adukcupoBaauchk koasl TH1=0x00 u
TL1=0x10.

Paccunrtath 1 BBeCTH 3HAaUECHHE NIEPUOA CIEAOBAHUS UMITYJILCOB B MKC (MKC HE IMHUCATh) B
JECATUYHON CUCTEME CUMCIICHUSI.

3.9 llepeyeHb THNOBBIX MPAKTHYECKHUX 3aJaHMIl K IK3aMeHY
(U1t OLIEHKW HABBIKOB M (MJTH) OTIBITA IEATEILHOCTH)

1. ¥V mukpoxontposuiepa nopt PO onpenenen ans nepenadn Koja JaHHBIX Ha
xunkokpucramanueckuil unaukarop (PKKU), seiBox P2.0 - nns gpukcannn Havana/oKOHYaHUSA
nepeaayy KOMaH/Ibl/TaHHBIX B UCILJICH WM IpUeMa JJaHHBIX U3 YCTPOMCTBa, BeIBOI P2.1 - mist
MHTEepIpeTaluy Kojia (JaHHble-KoMaH1a), BeIBoA P2.2 - muid 3ajaHus HanpaBiieHUs Mepeiaun
uHpOpMaIny.
YcTaHOBHUTE COOTBETCTBUE MEXKIY BBIBOJIaMU MUKpOKOHTposuiepa u XKKU.
2. PaccuwnTaTh 1 3anmcaTh 3HAUEHUE HANIPSDKEHHS B BOJIBTAX (B JECITUYHON CHCTEME
CUHMCIIEHUS ), €CITU TTOCIIe IPe0o0pa30BaHusl aHAIOro-LU(POBLIM ITpeoOpa3oBarTesieM OblT MOTYYEeH
12- paspsiassrii kog 100111100011 mpu ucrons30BaHUN UCTOYHUKA OITOPHOTO HampspkeHus 2,5 B.
OTBerT 3amucarh ¢ TOYHOCTBIO JI0 COTBIX J10JIeH 6€3 OKpyIiIeHHs ¢ 0TOpachIBaHUEM MIIAIIINX
pa3psa0B (Hanpumep, 2,13).
3. YCTaHOBUTH COOTBETCTBHE MEXAY LM (PpamMH Ha pUCYHKE, IPEICTABIISIONIEM TPeoOpa3oBaHHe
B ALIII mocnenoBaTenbHOTO MPUOIMHKEHUS, 1 COOTBETCTBYIOIMMHU UM KosiaMu Ha Bbixone ALIIL.
4. 3anwucats 1M(POBOI KOI agpeca B IBOMYHON CHCTEME CUMCIICHUS, KOTOPbIH JOKEH ObITh
nepenad 1o guHuaM DO...D7 B kontposuiep XKKW ans pasmenienns TeKCTOBOTO CUMBOJIA 110
anpecy (pucyHok 1) 4A c yuerom dopmaTa koman bl (Tabnuma 1).
5. 3anmcath UdPOBOI KO aapeca B JBOMUYHON CUCTEME CUUCIICHHS], COOTBETCTBYIOIIUN
3HaKoMecTy ¢ ajapecoM (pucyHok 1) OD.
6. 3amucaTh B IBOWYHOU CUCTEME CUHCIICHUS ITUPPOBOI KO HOMEpa KaHaIa, CUTHAI C
KOTOPOTo MpeoOpa3oBaH aHAIOr0-LU(POBEIM Ipeodpa3oBaTeieM MUKPOKOHTpOJIIEpa, €Clii B
perucTpax JaHHBIX IpeoOdpazoBaTeis 3apUKCUPOBAHBI KOJIBI:
7. YcTaHOBUTE HACTPOUKHU JJIS pa3pelieHus paboThl CUCTEMBI ITPEPhIBAHUI MUKPOKOHTpOJLIEpa
no Bxoay INTO mo nepenany curnana.
8. MHcnonw3ys npuBeeHHble 0003HAUEHUS], COCTAaBUTH BBIPAKEHUE JIJIsl IPHUCBOCHUS
nepeMeHHoi total 3HaueHus nudposoro orcyera ¢ Beixona ALl c n3dbasnenuem ot Homepa
KaHaja:
total= ; ADCDATAL,; OxF; 8; <<; ADCDATAH; &; | (oneparus NJIN); ckoOKH.
9. VYcTaHOBUTH MOCIENOBATEIBHOCTD AEHCTBUI MPU OHOKPATHOM PeoOpa30BaHUM CUTHATIA
AIII MuUKpoKOHTpoOJUIEpa U BBIBOJIE JaHHBIX Ha XKHUAKOKpucTammnyeckuit nunaukarop (FKKN).
10. YcraHOBHUTH MOCIEIOBATENBHOCTD JCHCTBUI NPH HUKIMYECKOM PeoOpa3oBaHUU CUTHAJIA
AIII MuKpoKoHTpoJUIepa U BBIBOJIE JAaHHBIX HA XKHUAKOKpUcTamndeckuil uuaukarop (OKKN).



11. VYcranoBUTH OCIIEIOBATENBHOCTH AecTBUI Tipu padore ALIIT MukpokoHTpOIITIEpa

B PEKUME TIPSIMOTO JOCTYTIA.

12. VYxazaTh BbIpaKEHHUsI, HEOOXOIUMBIE JIJIs TIepeIaun Kojia KoMaH 16l 3 oprta PO
MUKPOKOHTPOJUIEpA HA KUIKOKPUCTATUIMYECKUN HHIUKATOD.

13. YcranoBuTE BEpHYIO MOCIIEIOBATENLHOCTD JEHCTBUI MPOIIECCOPA, BHIMOIHSIIOIIETO
OCHOBHYIO IPOTpamMMy, IIPH MOJIYYEHUH 3allpoca MPEephIBaHUS OT BHEITHETO YCTPOHCTRA.

14. Vcnonb3ys npuBeACHHbIE 0003HAUCHUS, COCTABUTH BBIPAXKEHUE I TBOMYHO-IECATUIHOTO
npeoOpazoBanus O6aiita (mBt). [Toxy4unts yuciio AecaTKOB yrcia mBt 1 MPUCBOUTH €ro
nepemenHoi Ed.

Ed=:; % /; ckobOxu.

15. Hcnonb3ys npuBeACHHBIE 0003HAUCHUS, COCTABUTH BRIPAKCHHE IS ONIPEISIICHUS (DYHKIIUN
00paboTku npepriBanus oT Taiimepa 0:

void; timerOISR; interrupt 1; ckoOku; {...}. Kaxmoe BeIpakeHUe mucarth yepe3 mpooed.

16. Mcnonb3ys npuBeAeHHbIE 0003HAUEHUS, COCTABUTh BhIpakeHUE Ha si3bike Cu A pacueTa ¢
nomoineto TaiiMepa | umTenbHOoCTH H3MepeHHOTo nMItyabsca Dlitlmp ¢ yncnom nepenonnenuit
taiimepa mCount: (long); <<; TL1; TH1; | (onmepauust NJIN); =; ckoOku. BeipakeHue 3aBepIInTh
TOYKOM C 3aIisITOM.

17. Tlpu n3MepeHuH JUIUTEIHHOCTH UMITYJIbCA CUTHAJIA C TIOMOIIBIO 8-pa3psIHOTO CYETUMKA MTPU
9acTOTE TAKTOBBIX UMITYJIbCOB 1| MI'II B perucTpe JaHHBIX cueTurka 3adukcuposaics ko 0x01
MIPH OJHOM TIEPETOIHEHUH CUETUYHKA.

Paccunrarh 1 BBeCTH 3HAYCHHE JIUTEIHHOCTH UMITYJIbCA B MKC (MKC HE TIHCATh) B ACCATHYHOM
CUCTEME CUHCIICHUSI.



4. MeToau4yeckue MaTepuabl, onpeaesolnye Npoueaypy oueHuBaHusA
3HAHMI, yMEeHNH, HABBIKOB M (MJIM) ONBITA JeSITeILHOCTH

B Tabnuue mnpuBeneHbl ONUCAHUS MPOLEAYpP IPOBENEHUS KOHTPOJIbHO-OLEHOUYHBIX
MEpONPUATHHA U NPOLETYp OLEHUBAHMSI PE3YJIbTATOB O0YUYEHHUs C MOMOUIbIO OLIEHOYHBIX CPEACTB
B COOTBETCTBHUH C paboveil MporpaMMoil TUCIUITIIMHEI.

HanmenoBanue
OLEHOUHOrO OmnwucaHus MPOIEeAYPH POBEACHUS KOHTPOIHFHO-0IIEHOYHOTO MEPOTIPHATHS U MIPOIICTYPHI
OILICHMBAHHUS PE3YNIbTaTOB O0YUCHHUS
cpencTBa

CobecenoBanne, mpeayCMOTpeHHOe paboueil mporpaMMoi NWUCIMIDIMHBL, IIPOBOAWTCS Ha
NpaKTUYeckoM 3aHATHH. [IpermonaBarens Ha NPAKTHYECKOM 3aHATHH, NPEALICCTBYIOIIEM
CobecenoBanue 3aHATHIO IPOBEINCHUS KOHTPOJS, NOBOAUT OO OOYYalOIUXCA TEeMY, BOIPOCHI IS
MOATOTOBKH K cobecenoBaHmIo. Pe3ynbpTaThl cobeceoBaHUS NPErogaBaTeNlb JOBOJHUT JIO
00y4aroLIMXCs cpa3y MOCe 3aBepIleHuUs coOece0BaHus

TectupoBaHue IPOBOIUTCS IO PE3yIbTATaAM OCBOSHHS TEM WM Pa3/eiOB AUCIMILIMHBI WIIN
[0 OKOHYAHHIO €€ HM3YYCHHsS BO BpEMs IPAKTHUECKHX 3aHATHH. Bo Bpems mposeneHUs

TCCTHpOBaHHC TECTUPOBAHUSA II0JIB30BATHCHA y‘-IC6HI/IKaMI/I, CIIpABOYHUKAMH, KOHCIEKTaMH HCKHHﬁ,
(KOMHBIOTepHLIG TETpaAsIMHU [JId NPAKTUYCCKUX 3aHATHH HE pa3peuICHo. Hpenoz[aBaTenL Ha MPAaKTUICCKOM
TGXHOJ'IOFI/II/I) 3aHATUH, HOPCAUICCTBYIOIICM 3aHATHIO IIPOBCIACHUSA TECTa, AOBOAUT 0 06y11a}01u1/1x05{:

TEMBI, KOJIMYCCTBO 33}13HI/II>1 B TCCTEC, BPCMs BBITTIOJIHCHUA. Pe3yJ'H)TaTI)I TECTUPOBAHUA BUHBI
o0ydaronieMycs Ha KOMITBIOTEpE Cpa3y MOCIIe MPOXOKACHUS TeCTa

X0/ BEIOJIHEHNS Pa3AeioB KypcoBOi pabOTHl B paMKaX TEKYIIEro KOHTPOJS OLIEHHBACTCS
IIPErnoAaBaTeIeM HUCXO U3 OOBEMOB BBHIIIOJHEHHBIX Pa0OT B COOTBETCTBHE CO INKATAMHU
oueHuBaHuA. IIpernonaBarens HHPOPMUPYET OOYHYAIOIIMXCS O pEe3yJIbTaTaX OLEHHBAHUA
KypcoBas pabora BBITOJIHEHHSI KYPCOBOT'O IIPOEKTa Cpa3y Mocjie KOHTPOJIbHO-O0LIEHOYHOTO MEPOIIPUATHSI.

B xoze 3ammthl KypcoBoi paboThl 00y4aroIuiics AenaeT NOKJIal] MPOTSKEHHOCThIO 5 — 7
MuHyT. IlpemonaBaTens CTaBUT OKOHYATENBHYIO OLIEHKY 3a KypcOBYIO paboTy mocie
3aBCPUHICHUA 3allIUThI, YIYUThIBAs YPOBCHb €€ 3allIUThI

Jns opraHu3zanuu U OpPOBEIEHUS IMPOMEKYTOUHOW AaTTECTAI[MU COCTABJISIOTCS TUIIOBBIE
KOHTPOJIbHBIC 3aJ]aHUsl WJIM MHBIE MaTepHasibl, HEOOXOIUMBIC JUIsl OLEHKH 3HAHHWM, YMEHHH,
HABBIKOB U (WMJIM) OMBITA JIEATEIHHOCTH, XapaKTePU3YIOIIUX 3Tanbl (HOPMUPOBAHUS KOMIETEHIIHIA
B IIPOLIECCE OCBOEHUS 00pa30BaTEIbHON IPOrPaMMBI.

IlepeyeHb TEOPETUYECKUX BOIIPOCOB U THUIIOBBIEC IPAKTUYECKUE 3aJaHUSI PA3HOTO YpPOBHSA
CIIO)KHOCTH I TPOBEIEHUS NMPOMEKYTOUHOM aTTeCTallMM OOydaromuecs MOJIy4yaroT B Hadale
ceMecTpa d4epe3 d3JEKTPOHHYIO HH(popMannoHHO-oOpa3oBaTenbHyto cpeny WUpl VIIC (auuaHbnif
KaOMHET 00yYaromerocs).

Onucanue npoueayp NpoBeJeHus NPOMeKYTOUHOMH aTTecTAMU B (popMe 3a4yeTa
U OLICHMBaHHUS Pe3yJbTATOB 00y4eHHs
[Tpu mpoBeneHUM NMPOMEXYTOUHOM arTecTanuu B (opMe 3adera HpenojaBaTeib MOXKET
BOCIIOJIB30BaThCSl PE3yJIbTaTAMU TEKYILEro KOHTPOJS YCIIEBaeMOCTH B TeueHue cemecrtpa. C
LENbI0 MCIONb30BAaHUS PE3YJIBTaTOB TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH, IpPENoJaBaTellb
MOJICYMTHIBAET CPEJHIOI0 OLEHKY YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIMHM 00ydaromerocs
(cymMMa OLIEHOK, MOJTyYEHHBIX 00yYaroIUMCsl, ISTUTCS Ha YUCIIO OL[EHOK).

IIIxaja 1 KpUTEPHUHN OLICHUBAHMS YPOBHS ¢()OPMHUPOBAHHOCTH KOMIIETEHIIMH B pe3yJbTare
U3yYeHUs JUCUMILIMHBI IPY TPOBeeHNHU MPOMEKYTOUYHOM aTTecTaluu
B (popMe 3a4eTa M0 pe3yJIbTATAM TEKYIIero KOHTPOJIA
(0e3 10MOJIHUTEIBHOI0 ATTECTAIIMOHHOI0 UCTIBITAHNS)

Cpeasisi OLeHKa ypOBHS
c(hOpMHPOBAHHOCTH KOMITETEHITUI [lIxana oueHBaHUA
10 pe3yJIbTaTaM TEKYLIEro KOHTPOJIs

Ouenka He MenHee 3,0 W HET HU  OHOH
HeyHOBHCTBOpHTeHLHOﬁ OLCHKHU 110 TeKyH_[eMy «3a4YTCHO»
KOHTPOJIIO

Onenka wmenee 3,0 wiM TmoidydyeHa XOTsS OBl OJHA
HEY/IOBJICTBOPHUTENbHASI OLIEHKA MO TEKYIIEMY KOHTPOIIIO

«HC 3a4YTCHO»




Ecnu onenka ypoBHsI c(hOPMHUPOBAHHOCTH KOMIIETCHIIUN O0yYaromerocsi He COOTBETCTBYET
KPUTEPHUSIM TONydeHHs 3adera Oe3 JIONOJHHUTEIBHOTO aTTECTAI[HOHHOTO WCIBITAHUS, TO
MIPOMEXKYTOYHAsI aTTECTAIMS POBOAUTCSA B opMe coOECeNOBAHUS M0 MEPEUHI0 TEOPETUICCKUX
BOIIPOCOB M THUIIOBBIX MPAKTUYECKUX 3a/1a4 WA B OPME KOMIIBIOTEPHOTO TECTUPOBAHHUSL.

[TpomexxyTouHast arTecTamus B opme 3a4era ¢ MPOBEICHUEM aTTECTAlMOHHOTO UCITBITAHUS
MPOXOUT Ha MOCIICTHEM 3aHIATHH 110 TUCIUILTHHE.

[Ipu mpoBeneHMM NMPOMEXKYTOUHOH arTecTanuud B (POpME KOMIBIOTEPHOIO TECTUPOBAHUS
BapHaHT TECTOBOTO 3adaHus QopMupyeTcss U3 (GOHIA TECTOBBIX 3aJaHUN IO JAMCUIUILUINHE
Clly4aiiHbIM 00pa3om, HoO ¢ ycioBueM: 50 % 3agaHuil JOKHBI OBITH 33JAHUSIMH OTKPBITOTO THUIIA
u 50 % 3agaHuil — 3aKPHITOrO THUIIA.

Onucanue npoueayp NpoBegeHUs: IPOMEKYTOUHOM aTTecTalum B (popMe IK3aMeHa
U OLleHUBAHHS Pe3yJIbTATOB 00y4YeHHUs

[Ipomexxyrounass arrectanusi B (opMe DSK3aMeHAa MPOBOAUTCS IYyTEM YCTHOTO
coOecenoBanus Mo OuieraM win B (popMe KOMITbIOTEPHOTO TeCTUPOBAHUSI.

[lpy mpoBeAeHWM TPOMEKYTOYHOW aTTecTalu B Qopme cobOecenoBaHUS OWIICTHI
COCTaBJISIIOTCSL TAKMM 00pa3oM, 4TOObI KKl U3 HUX BKIIIOYAI B ce0sl TEOPETUUECKHE BOMPOCHI
Y TIPAaKTHYECKHUE 3a/IaHUSL.

buner comepXut: ABa TEOPETHYECKHX BOMpOca MAJis OLEHKH 3HaHUW. TeopeTuueckue
BOTIPOCHI BHIOMPAIOTCS W3 MEPEYHs BOIPOCOB K SK3aMEHY; J1Ba MPAKTUYECKUX 3aJaHUsS: OJTHO U3
HUX JUIsl OLEHKHW YMEHUU (BhIOMpaeTcs W3 MepPeuHs TUMOBBIX MPOCTHIX MPAKTHYECKUX 3aJaHUH K
9K3aMeHy); JPyroe MpakTU4YeCKOe 3aJaHue IS OLEHKM HABBIKOB M (WMJIM) ONBITA JACSATEIHHOCTH
(BBIOMpAIOTCS U3 MEPEUHS TUMOBBIX MPAKTUYECKUX 3a/IaHUH K IK3aMEHY).

Pacnpenenenne  TEOpeTHYECKMX  BONPOCOB M MPAKTHYECKUX  3aJaHUA IO
SK3aMEHALIMOHHBIM  OWJIeTaM HaXOAMTCA B  3aKpbBITOM [N OOYyYaroIIUXCS — JOCTYIIE.
Pa3paborannbiii koMrmiekT OwmiietoB (25-30 OWJIETOB) HE BBICTABISETCS B AJICKTPOHHYIO
unpopmannonHo-oOpazoBarensuyo cpeny Hpl'VIIC, a xpanutcs Ha kadeape-pa3paboTyuke
(OH/I0B OLIEHOYHBIX CPEJICTB.

Ha sk3amene oOyuaromuiics O6eper Ouier, JUisi HOArOTOBKM OTBETA Ha SK3aMEHAI[MOHHBIN
Owner oOydaromeMycsi OTBOIUTCS Bpemsi B mpenenax 45 wmuHyr. B npomecce orsera
oOyyarolierocss Ha BOINPOCHl M 3aJaHMs Oujera, TMpernojaBaTelb MOXKET 3ajaBaTb
JIOTIOJTHUTEIIBHBIE BOTIPOCHI.

Kaxnplii Bompoc/3aiaHue OuiieTa OLIEHHWBAeTCs MO YeThlpexOajuIbHOHM cucteme, a janee
BBIUUCIIIETCST cpenHee apu(pMETHYecKoe OIEHOK, IMOJNYYEHHBIX 3a KaXKABI BOIPOC/3aJaHuE.
Cpennee apudmMeTnueckoe OIEHOK OKPYIJIIETCs 10 LEeJIOT0 M0 MpaBuiiaM OKPYTJICHHS

[Ipn mpoBeneHNHM NMPOMEXKYTOYHOH aTTecTaluu B (HOpME KOMIIBIOTEPHOTO TECTHPOBAHUS
BapHaHT TECTOBOTrO 3adaHusi (opmupyercs U3 (¢HOHIA TECTOBBIX 3aJaHUN TO JAUCHUILIIMHE
ciy4aiiHbIM 00pa3om, HO ¢ ycioBueM: 50 % 3amaHuil TOJKHBI OBITh 3aJaHUSIMUA OTKPBITOTO THUITA
u 50 % 3agaHuil — 3aKpPBHITOTO THUIIA.

O0pa3en 3K3aMeHAMOHHOT0 O1JIeTa

9K3aMeHANMOHHBII omJteT Ne 1 VrBepikaar:
Mo JucHuIInae « MHKpONpoLeccopHbie 3aBenyronuii kageapoit
HHGOPMaIHOHHO-YNIPABJIAINIINE CHCTEMBD) « » Upl'YIIC

20__-20__
yueOHBII ros

1. Mukpoxonrpoutep ADUC842: xapakrepuctuku BcrpoerHoro ALITL.
2. CxeMa IMHAMHYECKOTO MHAUKATOpa. [IpuHIKT paboThI.

3. YcTaHOBUTE HACTPOWKHM perucTpa ynpaslieHus TaiMepHbIMU ycTpoiictBaMn TMOD MUKpOKOHTpoOJLIepa Juis
HM3MEPEHHs TUTEIbHOCTH MMITYJIbCa BHEIIHETO CHTHaJIa mocpeacTBoM Taiimepa 1.

4. Ilpy M3MepeHNH UIUTEIbHOCTH HMIIYJIhCa CHTHAJA C IIOMOIIBIO 8-pa3psAIHOTO CUETYHKA MPH YaCTOTE TAKTOBBIX
nmyinecoB | MI'T B peructpe maHHBIX cueTduKa 3adukcupoBancs kog 0x01 mpu ogHOM MepenoITHeHNH CYeTIHKA.

Paccunrars 3HaUYeHUE JJINTCIIbHOCTH UMITYJIbCa B MKC B ,Z[eCSITH‘IHOﬁ CHUCTEMC CUHCIICHMUA.




