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9 cemecTp - 5;
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9 cemecTp - 8 yacos;

HpaKTuquKne 3aHATHA
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JlabopaTopHbie pa6oThI
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KoncyabTanum
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CamocrosiTesibHasi padoTa
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HNnasi koHTaKkTHas padoTa

9 cemecTp - 1,5 yaca;

BKJIIOYAS:
TecTtupoBaHue
IIporpammupoBanue (kom1)

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

9 cemectp - 0,3 yaca;

Mocksa 2019




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

= Bnageneyu epacumoB C.W.
IIpenonaBarenb * Mol ¢ NaerTbnratop Releel284-Gerasimovsl-0dec9s9] C.A. I'epacumoB
COI''TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PykoBoauresnnb L Braaenen BLIAAKOB C.B.
00pa30BaTEIbHON IPOrpaMMBbI * Mo - Naermbmraop  R35D26072-Vishniakovov-02810d3 C.B. Buinagakos

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

Bnaaeney

BuwHsakos C.B.

WaenTndukatop

35b26072-Vishniakovsv-02810d9

C.B. Bumrasakos




1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Leab ocBOeHUSs] AMCHUILVIMHBI. (POPMHUPOBAHUE Y CTYACHTOB KOMIIETCHLIMH, CBSI3aHHBIX C
pa3paboTKoil cuCTeM HAa OCHOBE MHUKPOKOHTPOJIIEPOB (MUKPOITPOLIECCOPOB)
3agauM JUCHMIIUHBI
- U3y4eHHe TEPMUHOJIOTHH, OCHOBHBIX CTPYKTYP MUKPOKOHTPOJUIEPOB, IPHUHIIUIIOB OPTraHU3aLuN
Y TIOCTPOEHUS CUCTEM Ha UX OCHOBE (Ha mpumepe cemeiicta 18051);
- [IOJIy4Y€HHUE OIIbITa HAIIMCAHUS IIPOrpaMM JJIsi MUKPOKOHTpOJuIepoB ceMelicTBa 8051 Ha si3pike
Accembnepa u Cu;
- IpUOOpeTeHNE CTYICHTAMU HEOOXOIUMBIX HAaBBIKOB HCIIOJIb30BaHUS COBPEMEHHBIX
IPOrpaMMHO-aNapaTHbIX HHCTPYMEHTAIBHBIX CPEJCTB IIPU KOAUPOBAHUH, TPAHCIISILIUY, KOMIIOHOBKE,
TECTUPOBAHUU U OTJIAJIKE IPOrpaMM JJIsi MUKPOKOHTpOJuIepoB cemelicTBa 8051.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIEeTeHIIHH HHIUKATOPA J0CTHKEHHSI
KOMIeTeHIIHH
[TK-1 cnocoben N-4nk-1 Pa3paboTka SHaTb.
pa3pabaThiBaTh MPOIEIYPhl | MPOLEAYDP Pa3BEPTHIBAHUS U -~ CXCMOTCXHHYCCKHEC aCIICKThI 1
WHTETPAIH MPOTPAMMHBIX | OOHOBJICHUS KOMIIbIOTepHOrO | [IPHHIUIIBL TOCTPOCHHA
MoJTyNei MIPOrpaMMHOTO 00ecIIeueHUs MHKPOIPOLNECCOPHBIX

(MUKPOKOHTPOJUIEPHBIX ) CHCTEM;

- 0a30BbIE AIIEMEHTHI SI3bIKA
nporpaMmmupoBaHus Accemoep
MUKpPOKOHTpOJLIepoB cemeiicta 8051.

YMETh:
- IPOrPaMMHPOBATh MUKPOIIPOLIECCOPHBIE
(MMKPOKOHTPOJIJIEPHBIE) YCTPOMUCTBA,
OCYIIECTBJISAT TECTUPOBAHUE U OTIAAKY
KO/a;;

- IPUMEHSATH A3bIK AcceMOuiep B
HU3KOYPOBHEBOM IPOTrpaMMHUPOBAHUHI
MHUKPOKOHTPOJUIEpOB ceMericTBa 8051;

- HCII0JIb30BaTh BHICOKOYPOBHEBBIH SI3bIK
Cu ipu cOCTaBIEHUHU IPOTPaMMHOIO
oOecrnieueHus JUisi MUKPOKOHTPOJIJIEPOB
cemeiicra 8051.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuuruiiHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTeNbHON mporpamme
TexHomorun pa3paboTku mporpamMmmHoro obecmedeHus: (manee — OIIOII), mampaBieHHS MOATOTOBKU
09.03.01 UndopmaTuka M BBIYUCIMTENbHAS TEXHUKA, YPOBEHb 0Opa30BaHUs: BbICIIee OOpa3oBaHUE -
OaxanaBpuar.

TpeOoBaHUs K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTb OCHOBBI KOHCTPYKIHWH TUITOBBIX 3JICKTPOHHO-BBIYHUCIIUTCIIBHBIX YCTpOI\/'ICTB W IPUHIOHUIIBI UX
paboThI

- 3HaTh 0A30BBIC ACTICKTHI MATEMATUIECKOM JIOTUKU

- YMETh COCTABIATh NPOTPaMMBI ¢ 0a30BbIM (DYHKIIMOHAIOM Ha si3bike C/C++




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HCOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOHN KBAJIM(PUKAIIMOHHON PaOOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 MHUKPOKOHTPOJUIEPHI 1905 | 9 15 - 2 - 0.3 - 0.25 - 15 - Camocmosamenvnoe usyuenue
MCS-51. O6ume meopemuuecko2o mamepuana: AHau3
cBeieHus. OYHKINH. JIOTIOJTHUTEJIBHOTO MaTepHaia CoriaacHo
Buyrtpennee PEKOMEHI0OBaHHBIM HCTOYHHKAaM HH(POPMAIHH
YCTPOWCTBO. 10 TeMe Kypca.
1.1 Baenenue 6.7 0.5 - 1 - 0.1 - 0.1 - 5 - Tloozomoexa Kk meKywemy KOHmpo.io:
1.2 CtpykTypHast 12.35 1 - 1 - 0.2 - 0.15 - 10 - [ToBTOp paHee N3y4EHHOrO U MPEACTABIEHHOIO
OpraHu3amus B paMKax JUCIUILIMHBI YIeOHO-METOUYECKOTO
MHMKPOKOHTPOJJICPOB MaTtepHralia B COOTBECTCTBUU C YKA3aHHBIM
cemetictea MCS-51 paszaenom Kypca.
H3yuenue mamepuanos iumepamypnolx
UCHOYHUKOB:
[1], ctp. 14-29
[2], ctp. 107-150
[3], cTp. 4-17
[4], cTp. 33-43
[6], cTp. 6-8, 10-17, 29-31
2 OcHoBbl coctaBnenust | 31.20 2.0 - 3.0 - 0.40 - 0.3 - 25.5 - Camocmosamenvnoe usyuenue
MPOrPaMMHOTO Heopemuyeckozo mamepuaia: AHanms
obecrieueHus JIOTIOJTHUTEIBHOIO MaTepHaia COriaacHoO
MHUKPOKOHTPOJIIIEPOB PEKOMEHIOBAaHHBIM HCTOYHUKAM UH(DOpMAIIH
cemeiicta MCS-51 0 TEMe Kypca.
(Teopus) Ilod2omogxa Kk mexkyuiemy KOHmMpOIo:
2.1 bazoBbie reMeHTHI 12.75 1 - 15 - 0.15 - 0.1 - 10 - [ToBTOp paHee U3yUEHHOTrO U MPEACTABICHHOIO
SI3BIKA B paMKax JUCHUILIHMHBI Y4eOHO-METOINUECKOTO
NPOrpaMMHUPOBAHHUS Marepuasa B COOTBETCTBUU C YKa3aHHBIM
Accembiep paszenoM Kypca.
MHUKPOKOHTPOJIJIEPOB H3yuenue mamepuanos numepamypnoix
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cemelictea MCS-51

UCHOUYHUKO6:

2.2 CucreMa KOMaH[ 11.75 0.5 1 0.15 0.1 10 [1], cTp. 224-265
accemOuiepa AS1 [2], cTp. 171-218, 224-232
2.3 Pacimpenust 6.7 0.5 0.5 0.1 0.1 55 [6], cTp. 17-23
accembunepa AS1
3 OcHogsl coctaBnenust | 18.60 1.0 2 0.30 0.30 15 Ilo0z0mogKa K meKyuiemy KOHmpoio:
MPOTrPaMMHOTO IToBTOp paHee U3y4EHHOTO U MPEICTABICHHOTO
obecrieueHus B paMKax JUCHUILIMHBI YIeOHO-METOINYECKOTO
MHUKPOKOHTPOJIJIEPOB Marepualia B COOTBETCTBHHU C yKa3aHHBIM
cemeiictea MCS-51 pas3zenoMm Kypca.
(mpaxTHKa) Iloozomoeka pacuemunsix 3a0anuii;
3.1 [IporpammupoBanue 9.80 0.5 1 0.15 0.15 8 IMoaroToBka MHINBUAYAIBHOTO 3aJaHUS
MHUKPOKOHTPOJIJIEPOB HarpasJjeHa Ha OTpabOTKy yMEHHI U HABBIKOB
cemeiictBa MCS-51 Ha peuienus 6a30BBIX 3a7a4 MO COCTABICHUIO
s13b1Ke Accembiep MPOrPaAaMMHOTO KOJIa Ha si3bike AccemMOmep st
3.2 Pa6ora ¢ nukiamu B 8.80 0.5 1 0.15 0.15 7 MHKPOKOHTpPOJLIEpOB cemelictBa MSC-51.
accembinepe AS51 PacueTHO€ MHAMBHyalIbHOE 33JaHUE BbIIACTCS
CTyJIeHTaM I10 u3ydeHHoMY B pazgeinax II u III
MaTepHuaiy (TIpu HeoOXOAUMOCTH C
BKJIIOueHUeM pasaena I). JlonoaHuTe IpHO
CTY/ICHTY HEOOXOAUMO U3YIHUTh
COOTBETCTBYIOIIYIO JIUTEPATYPY IO TeMEe Kypca
U pa300parh CyIIECTBYIOINE MPUMEPHI
BBITIOJTHEHUS TTOJI00HBIX 3a7a4. [IpoBepka
pacyeTHOro 3aJaHusi NPOU3BOIUTCS T10
MpeICTaBJIeHHON MUCHhbMEHHON paboTe CTyIeHTa
C MOCJIEYIOINM co0eceIoBaHUEM T10
pe3yibrataM e€ BblloHeHus. [l
B3aUMO/ICHCTBUS 1 KOMMYHHKAIHH CO
CTY/IEHTOM TPUMEHSIFOTCS HHCTPYMEHTBI
JIUCTAHIIMOHHO-00Pa30BaTEIbHBIX TEXHOIOTUI
(J0T).
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], cTp. 224-265
[2], cTp. 171-218, 224-232
[6], cTp. 74-90
4 [pukiagnoe 46.00 2.0 3 0.60 0.4 40 ITodzomoeka Kk mexyuiemy KOHmMpoao:
MPOrpaMMHUPOBAHHUE IToBTOp paHee U3y4EeHHOTO U MPEJCTABICHHOTO
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BHYTPEHHHUX y3JIOB

B paMKax IUCHUIIAHBL y‘Ie6HO-MeTO,HI/I‘{eCKOFO

MHUKPOKOHTPOJLIIEpa MaTepualia B COOTBETCTBUH C yKa3aHHBIM
cemeiictea MCS-51 pas3zenoMm Kypca.
4.1 [Mepudepuiinpie 12.3 1 0.2 0.1 10 Ilodzomoexa pacuemusvix 3a0anuii:
yCTpoiicTBa IMoaroToBka HHINBUAYAIBHOTO 3aJaHUS
MHKPOKOHTPOJIIEPOB HarfpaBiieHa Ha OTPabOTKY YMCHHUI 1 HABBIKOB
cemeiicrea MCS-51 peleHns 3a1a4 IpUKIaJHOrO THIIA 10
4.2 Cucrema npepeBaranit | 11.75 0.5 0.15 0.1 10 COCTaBJICHUIO IPOTPaMMHOI0 KOJIa Ha S3BIKE
MHKPOKOHTPOJJICPOB ACCCM6JIep IS MUKPOKOHTPOJIIIEPOB
cemeiicrea MCS-51 cemeiictBa MSC-51. PacuetHoe
4.3 Opraamzanus 21.95 0.5 0.25 0.2 20 HWHJMBU1YaJIbHOC 33JaHNE BBIJACTCS CTyACHTAM
B3aUMO/ICHCTBUS 0 u3y4eHHomy B pazzaenax lI-IV marepuany
MUKPOKOHTPOJLIEPA C (pu HEOOXOAMMOCTH C BKJIIOUEHHEM pa3fiesa
nepudepuitHpIMU I). ZlonoMHUTENBHO CTYACHTY HEOOXOJUMO
y3IaMu H3YYUTh COOTBETCTBYIOIYIO JIUTEPATYPY IO
TeMe Kypca U pa3o0paTh CYIIECTBYIOIIHE
MIPUMEPHI BBITIOTHEHUS TOTO0HBIX 3a1ad.
[IpoBepka pacyeTHOTO 3aJaHUS TIPOU3BOIUTCS
IO TIPEICTAaBICHHOW MICEMEHHOH padoTe
crynenra. [Ipu HEOOXOIUMOCTH U TIPH
BO3HHUKHOBEHUS CITOPHBIX CUTYAINH CTYICHTY
MOJKET OBITh MPEITI0KEHO MPOUTH
cobecetoBaHUE ¢ OOCYKIEHUEM PE3yIbTaTOB
BBITIOJTHEHUSI pa0OThI. J1J1s1 B3aMMOEHCTBUS
KOMMYHHKAI[MU CO CTYJACHTOM B 3TOM CJlydae
MIPUMEHSFOTCS HHCTPYMEHTBI TUCTAHI[HOHHO-
oOpazoBartensHBIX TexHONMoTHH (JJOT).
H3yuenue mamepuanoe numepamypHsix
UCHOYHUKOB:
[2], cTp. 121-131
[3], cp. 18-26
[4], cTp. 44-47
[6], cTp. 23-28, 92-107, 117-137
5 Hcnonp3oBanue s3pikoB | 29.15 15 0.40 0.25 25 IToozomoeka K mexkywemy KOHmMpOJiio:
BBICOKOTO YPOBHSI 15t IToBTOp paHee U3YUYEHHOTO M MIPEACTABICHHOTO
MIPOrPaMMHUPOBAHHS B PaMKax MUCIHIUIMHBI y4eOHO-METOIHUECKOTO
MHUKPOKOHTPOJUIEPOB MaTepuala B COOTBETCTBUH C YKa3aHHBIM
cemerictea MCS-51 paszenom Kypca.
5.1 OcHoBHbIe cBeneHns 0 | 17.40 1 0.25 0.15 15 IToozomoeka pacuemmusix 3adanuii:




s3pike CH B KOHTEKCTE
MIPOrPaMMHPOBAHUS
MHUKPOKOHTPOJICPOB
cemetrictea MCS-51

5.2 [IpaxTryeckoe
npuMeHeHne s3p1ka Cu
[P HAITMCaHUH
HpOrpaMM IS
MHKPOKOHTPOJUIEPOB
cemeiictBa MCS-51

11.75

0.5

0.15

0.1
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[ToaroroBka MHAMBUAYAIBHOTO 33/1aHHS
HarpasJjieHa Ha OTpabOTKy yMEHHH U HABBIKOB
COCTaBJICHHUIO ITPOTPAMMHOTO KOJIa Ha SI3bIKE
BBICOKOTO ypoBHA CH, 00€CIIeUnBaIoNero
0O0JIBIITYI0 THOKOCTE CO3JAHUS
MHOTO()YHKIMOHAJIBHOTO MPOTPaMMHOTO
obecrieueHus, U1l MUKPOKOHTPOIIIEPOB
cemeiictBa MSC-51. Pacuernoe
MHIVBHUIYalIbHOE 33JaHIE BBIJACTCS CTyICHTaM
0 U3y4yeHHOMY B pazzaenax I, IVu V
Marepuainy. JlONmOJIHUTENBHO CTYACHTY
HeO6XOILI/IMO U3Y4YUTh COOTBETCTBYIOIYIO
JUTEpaTypy N0 TeMe Kypca U pa3odparth
CYIIECTBYIOIUEC MPUMEPHI BBITTOJTHECHU
noZ00HbIX 3a1a4. [IpoBepka pacueTHOTO
3a7aHusI IPOU3BOAUTCS 10 MPECTaBICHHON
MUCBMEHHOH paboTe cTynenTa. [Ipu
HEOOXOANMOCTH ¥ IPY BO3HUKHOBEHUS
CIHOPHBIX CUTYaIHi CTYJICHTY MOXET OBITH
MPEATI0KEHO MPOITH cobeceioBaHNuE ¢
00CYXIIEHUEM Pe3yIbTAaTOB BBITOIHEHUS
paboTsl. i B3aMMOACHCTBYS U
KOMMYHHKAIUH CO CTYAEHTOM B 3TOM CIIydae
MPUMEHAOTCA MHCTPYMEHTBI TUCTAHIUOHHO-
obpasoBarensHbIX TexHoNoTHH ([{OT).
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[5], crp. 43-193, 270-271
[6], cTp. 33-74, 108-115, 121-124, 127-128,
130, 132, 136-137

DK3aMeH

36.0

0.3

35.7

Bcero 3a ceMmecTp

180.00

8.0

12.
0

2.00

1.50

0.3

120.5

35.7

Hroro 3a cemecTp

180.00

8.0

12.
0

2.00

1.50

0.3

156.2

IIpumeuanue: Jlex — nexiun; JIab — nabopatopusie padotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYAbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALIUH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK TIO pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenTa; MKP — nnas konraktHas padota; TK — Texkymmii koHTpoib; [TA — mpomexyTouHas

aTrTeCTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Muxpoxoumpoanepvr MCS-51. Obwue ceedenusi. @yuxyuu. Buympennee ycmpoucmaeo.

1.1. BBenenue

OcHOBHBIE TEPMHHBI M ompeneieHus. VcTtopuueckuii 0030p pa3BUTHS MHUKPOIPOIIECCOPOB
(MII). Knaccudukamust MII. OcHOBHBIE XapaKTEpPUCTUKH M KPHUTEPUU IPOU3BOAUTEIBHOCTH
IIPOLIECCOPHBIX sIIep.. APXUTEKTypa MHKpPOIIPOLIECCOPHOM cucTeMbl. Poiib MuKpoIpolueccopoB
(MUKPOKOHTPOJIJIEPOB) B COBPEMEHHBIX LU(POBBIX BBHIYMCIUTENIBHBIX YCTPOHCTBAX U CHUCTEMaXx.
Oco0eHHOCTH MTPOEKTUPOBAHMSI MUKPOIIPOLIECCOPHBIX YCTPOMCTB U cucTeM.. KpaTkue cBeneHus o
cpelcTBax pa3paboTKU IMPOrpaMMHOrO oOecreyeHus Al MUKPOKOHTpOJUIepoB cemeiictBa MCS-
ol..

1.2. CtpyKkTypHas opraHu3aiis MUKPOKOHTPOJIIEpoB cemeiictBa MCS-51

OOmast xapakTtepucTuka. YciaoBHOe rpaduyeckoe oOo3HaueHue. Ha3zHaueHue BBIBOJIOB.
CUHXpOHU3aLMSI MUKPOKOHTPOJUIEPA, MAIIMHHBIN HUKI.. BHyTpennee O3Y. Opranuzanus namsrH.
Crioco6s1 agpecanmu.. [TopTel BBOAa-BEIBOAA. Y CTPOHCTBO U (PYHKIIUH. .

2. Ocnosbl cocmasnetus npocpammHoco obecneyenus MUKDOKOHmMpOJijiepos cemevicmea MCS-

31 (meopus)

2.1. Ba3oBble 3JIeMEHTHI sSI3bIKa MPOrpaMMHPOBaHUS AcceMOiep MUKPOKOHTPOJLIEPOB
cemericrea MCS-51

OcHoBHBIE TePMHUHBI U ompezeneHus. MoayinbHOe nporpaMMmupoBaHue. MHCTpyMeHTanbHBIE
CPEIICTBA COCTABJICHHUS KOJAa NporpamM.. BUIBI M CHHTaKCHC acCeMOJICPHBIX IPETIOKCHUN:
JMPEKTUBBI, MaKPOBBI30BBI, MAallIMHHbIC WHCTPYKIHH (KOMaHIbl).. OCHOBHBIE CTPYKTYpHBIC
QJIEMEHTBI ~ ACCEMOJIEPHOTO  TIPE/UIOKCHHSI: CHMBOJIMYECKHE HMMCHA, METKH, OIEPaH/IbI,
KOMMEHTapHUi, 3ape3epBUPOBAHHBIC HMCHA. .

2.2. Cucrema xomanj accembiepa AS1

OcHoBHBIE KOMaHJbI accemOiepa AS1: mepenayn JaHHBIX, apU(PMETHUYECKUX U JIOTUYECKHX
omepanuii, mepenaun ynpasienus.. [logmporpammer B accembiepe AS1. Odopmiienue
noanporpamM. Ilepenaun mapamerpos.. Komanasr accemOnepa AS1 nis onepanuii ¢ OTAeNbHBIMU
outamu..

2.3. Pacmupenus accembinepa AS1

Borunicnenus Bo Bpemsl TpaHcisuuu. BeipakeHus: yucna, CUMBOJIBI U CTpOoKU. OmepaTopsl U
onepauuu. IIpmopurer onepatopos.. JlupektuBbl accemOiepa AS1. CermeHTHpoBaHHME U
pe3epBupoBaHue  nmamATH. Pacnpenenenue  aapeca.  MeXMOIyJIbHOE  B3aMMOJICHCTBHE.
VYnpasistomuye 1upeKTuBbl.. MakpokoManabl accembiepa AS51. Crannapthbeie 1 CH-MaKpOCHL..

3. Ocrosbl cocmasnietus npocPaAMMHO20 obecneyetuss MUKDoKoHmpoJiepos cemeticmea MCS-
51 (mpaxmuxa)

3.1. [IporpamMupoBanre MUKpOKOHTpoJIIepoB cemeiictBa MCS-51 Ha si3p1ke Accembiep

Crunp nmporpamMmupoBanus. ['paduyeckas ¢opma npeAcTaBiIeHHUS JIOTHYECKOTO MPOEKTa
nporpaMMHOTO Moayns. [Ipumep HammcaHusi mporpamMMbl Ha si3bike AccemOusep. [1labGmoH koma
POTPaMMBI..

3.2. Pa6ora ¢ niukiiamu B accembiepe AS1



PaGora ¢ nunwumkmamum B accemOinepe AS1. HHunmanuzanus MacCHBOB B IaMSTH
MHUKPOKOHTpoJsuiepa. Anpecaus 1 oOpalieHne K 3eMeHTaM MaccuBa. [lepechlika 1aHHBIX..

4. Ilpuxnadnoe npocpammupo8anue 6HYmpenHux Y3108 Mukpokowmpoaiepa cemeiicmea MCS-
51

4.1. llepudepuiinbie ycTpoicTBa MUKPOKOHTPOJLIEPOB cemericTBa MCS-51

Tatimepsi-cuetunikn TCO m TC1 mukpokoHTpoisepa cemeiictBa 8051. Pexxumbl paboTHI..
Taiimep-cuetunk TC2  mukpokoHTposuiepa cemeiictBa 8052. PacmupenHbsie  (QyHKIHH..
[TocnenoBarenbHbI MOpT Npuema-nepeaayn AaHubix. [Iporokon UART..

4.2. Cucrema npepblBaHUN MUKPOKOHTpOJuIepoB cemerictBa MCS-51
Cucrema mpepbIBaHM: Ha3HAUYCHHWE IMPEPHIBAHWHN, MHUIMAIM3ALMS NPEPhIBAaHHM, HAIHCaHHUE
HOJIPOrpaMM 00pabOTKH MPEPbIBAHUH. .

4.3. Opranuzanus B3auMOACHCTBUS MUKPOKOHTpOJLIepa ¢ nepudepuitHbIMU y3IaMu

Cuer KonMuecTBa cleAyeMbIX HMMITYJIbcOB. OrpaHuuyeHue BpeMeHHM cuera.. PopMupoBaHue
BPEMEHHBIX 33JI€PKEK C IOMOIIBID MHUKPOKOHTpoOiuiepa.. ['eHepanus HMITYJIbCHBIX CHUTHAJOB..
W3mepeHne BpeMEeHHBIX HHTEPBAJIOB C UCIOJIb30BaHUEM MUKPOKOHTPOJIIEPA. .

5. Hcnonv3oeanue A361K08 8b1COKO20 YDOGH 05 NDOZDAMMUDOBAHUS MUKDOKOHIMDOMILEDO8
cemenicmea MCS-51

5.1. OcHoBHbIE cBefieHHs O si3bIke CH B KOHTEKCTE MPOTrpaMMHUPOBAHUS MUKPOKOHTPOJLIEPOB
cemeiictea MCS-51

Komnunarop Cs1 MUKPOKOHTPOJIEPA ceMencTaa MCS-51. Nuannpmanusanus
MuKkpokoHTposuiepa. Hauanbuble Hactpoiiku. @aitn "STARTUP.AS1".. S3pik Cu: HauanbHbIE
DIIEMEHTHI, THIBl JTAHHBIX, BBIPAKEHHUS U OIEpallH, ONepaTtopbl, (PYHKIHUU; KJacc XpaHEHUS:
oOnacTb JeHcTBUS W BpeMms Ku3HU.. Pacmmpenust sizpika C51: Mozenu mnamsiTH, HOBBIE THUIIBI
TAHHBIX, YKa3aTeJIu, BCTPOCHHbIE PYHKIINU, O0BsBICHHE (DYHKIIUH. .

5.2. IlpakTndeckoe npuMeHeHue s3bika Cu pu HalTMCAHUU TIPOTPAMM JIJIst
MHUKPOKOHTpoJuIepoB cemeiictBa MCS-51

Pexomennmanu 10 OGOPMIICHHIO HCXOJHOTO TeKCcTa mporpamMMm. KomMeHTapuu B KoJe
nporpaMmsbl, BeIOOp MMeH. CriocoObl MOBBIIEHUS YMTa0enbHOCTH Koxa.. IIpumep cocraBieHus
POrpaMMBbl JUIsl MUKpOKOHTposuiepa cemeiictBa MCS-51 Ha s3bike Cu..

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. 3ansaTue Ne 1.
ba3oBble NpUHIUIBI COCTABICHHS TPOrpaMM U MOANPOTPaMM Ha s3bIKE acceMOep s
MUKpPOKOHTpoJuiepoB cemerictBa MCS-51: [1labnon TunoBoro moayns-gaiiina, o0bsiBICHHE
KOHCTaHT, pe3epBUPOBAHKE NAMSTH MO IEpeMEHHbIE (pa3MelleHe IEPEMEHHbBIX B TaMATH),
MHUIAATA3AMNS MUKPOKOHTpOosuiepa. OCHOBHBIE apr(METHIECKHE U JIOTHYECKUE OTICPAIIHH,
nepeMeleHe JaHHbIX. ;
2. 3ansarne Ne 2.
Pabora ¢ maccuBamu. [Ipsimas u kocBenHas agpecaruu. [lepecsuika maccuBa uz O3Y
MHUKPOKOHTPOJIIEPA B IPYTYIO 00IACTh MMaMsTH, U Ha000poT. KonmpoBaHne MacCUBOB.;
3. 3anarue Ne 3.
Pabora c TaiiMepamu-cueTunKaMi MUKpOKOHTpoiiiepa cemeiictBa MCS-51. Talimep-cueTuunk
TC2 muxpokonTposepa 80C52.;
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4. 3austie Ne 4.

Cucrema npeprIBaHUN MUKPOKOHTpoJIIepa cemeiictBa MCS-51 u ux o6paboTka.;

5. 3ausgrue Ne 5.

Ilepenaua naHHBIX Yepe3 MOCIEA0BATEIbHBIN MOPT MUKPOKOHTpOUiepa cemeiictBa MCS-51 B

pexxume UART.;
6. 3agartue Ne 6.

ba3oBbie npuHIMIIBI COCTaBICHUS TporpamMm Ha si3bike Cu 111 MUKPOKOHTPOJLJIEPOB
cemerictBa MCS-51. O0bsiBIeHHE KOHCTAHT, PE3EPBUPOBAHHUE TIAMSTH I10]1 IEPEMEHHBIE
(pa3mMerieHue nepeMeHHbIX B maMaTh). OCHOBHBIC apu(METHIESCKHUE U JIOTHYECKUE OTepaIiu.

PaboTa ¢ MaccMBaMu U THUIIAMU JaHHBIX..

3.4. Tembl 1a060paTOPHBIX padoT
HE MPEeTyCMOTPEHO

3.5 KoncyabTanuu

Ipynnoesvie koncyremayuu no paszoeaam oucyuniunsl (I°K)

1. O6CY)K,I[6HI/Ie BOIIPOCOB TCOPCTHUYCCKOI'0O M IIPAKTHYCCKOI'O
Kypca, Ip€aACTaBJICHHOr0 B JaHHOM Pa3acjiC AUCHUIIIIMHBI.

2. O6CY)K,I[6HI/Ie BOIIPOCOB TCOPCTHYCCKOI'O0O M IIPAKTHYCCKOI'O
Kypca, Mp€aACTaBJICHHOI0 B JaHHOM Pa3acjiC AUCHHUIIIIMHBI.

3. O6CY)K,I[6HI/Ie BOIIPOCOB TCOPCTHYCCKOI'0O M IIPAKTHYCCKOI'O
Kypca, Mp€aACTaBJICHHOI0 B JaHHOM Pa3acjiC AUCHHUIIIIMHBI.

4, O6CY)K,I[6HI/Ie BOIIPOCOB TCOPCTHYCCKOI'0O M IIPAKTHYCCKOI'O
Kypca, Mp€aACTaBJICHHOI0 B JaHHOM Pa3acjiC AUCHUIIIIMHBI.

5. O6CY)K,I[6HI/Ie BOIIPOCOB TCOPCTHYCCKOI'O0O M IIPAKTHYCCKOI'O
Kypca, Mp€aAcCTaBJICHHOI0 B JaHHOM Pa3acjiC AUCHUIIIIMHBI.

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa HEe MPEAyCMOTPEHBI

Xapakrepa

Xapakrepa

XapakTepa

Xapakrepa

Xapakrepa

10

10

10

10

10

MaTrepually

MaTepuaily

MaTrepually

MaTepuaily

MaTrepually
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3am1aHupOBaHHbIE PE3YJIbTaThl 00YUYEHHUS 110

Howmep paznena

O1eHOYHOE CPEACTBO

Konbr JTUCUUILTAHEI (B (THI ¥ HAUMEHOBAHUE)
TUCIUILTNHE
WHIMKATOPOB | COOTBETCTBUHM C 11.3.1)
(B COOTBETCTBHH C pa3aesioM 1)
1]2]3[4]5
3HaTth:
0a30BbIC JIEMEHTHI S3bIKA TPOTPAMMHUPOBAHUS -4 + TectupoBanne/OCHOBHI si3bIKa AcceMOnep Ais
AcceMOep MEKpOKOHTpOJIEpoB cemeiicTa 8051 -4kt MUKpPOKOHTpoJuiepoB MCS-51
CXEMOTEXHUYECKHE aCTIEKThI ¥ MIPUHIIUITBI IIOCTPOCHUS V-4 + TectupoBanne/ CTpyKkTypa MEKPOKOHTpOJIIEpa
MHUKPOIIPOIIECCOPHBIX (MUKPOKOHTPOJIJIEPHBIX) CHCTEM MCS-51
Ymersb:
UCTIOJIb30BaTh BBICOKOYPOBHEBBIH 361K CH TIpH [IporpammupoBanue (kox)/I[IporpammupoBanue
COCTaBJICHUH MPOTPAMMHOT0 00eCTIeUeHUs JIsI N-4nk1 + | mukpokoHTpoiuiepoB MCS-51 nHa s3pike Cu
MUKpPOKOHTpOJIIepoB cemeiicta 8051
MPUMEHSITH SI3bIK AcceMOiep B HU3KOYPOBHEBOM [IporpammupoBanue (kox)/IIporpammupoBanue
IIPOrpaMMHUPOBAaHUN MUKPOKOHTPOJIJIEPOB CEMENUCTBA NA-4nk1 + MUKpOKOHTpoJuiepoB MCS-51 Ha s3bike
8051 AccembOnep
[IPOrpaMMHUPOBATh MUKPOIPOIIECCOPHBIE [Iporpammupoanue (kox)/Padota ¢
(MHUKpPOKOHTpOJIIEpHBIE) YCTPOHCTBA, OCYIIECTBIIAThH N-4rk-1 + nepudepuitHpIMU y31aMH MUKPOKOHTPOJILIEpa

TCCTUPOBAHUC U OTJIAAKY KOJA,

MCS-51
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
9 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. OcHoBbl s13b1Ka Accembiep st MUKpOKOHTposiepoB MCS-51 (TectupoBanue)
2. Ctpykrypa mukpokoHTposuiepa MCS-51 (TectupoBanue)

Dopma peanusarn: OOMeEH 3JIEKTPOHHBIMU I0OKyMEHTaMU
1. [TporpammupoBanue MUKpoKoHTpoiepoB MCS-51 Ha s3bike AcceMOep
(IIporpammupoBanue (kox))
2. IIporpamMmmupoBanne MUKpokoHTpoiuiepoB MCS-51 nHa s3pike Cu (IIporpammupoBanue

(ko))

3. Pabora c nepudepuitnpiMu y3namu MUKpokoHTposiepa MCS-51 (IIporpammupoBanue

(xom))

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

Orzamen (Cemecmp Ne9)
Onenka onpeaensercss B coorsercTBuu ¢ [lonoxennem o OamipHO-peliTuHroBoii cucreme (BAPC)
qs cryaentoB HUY «MOW» Ha oCHOBaHMM CEMECTPOBOM M aTTECTAMOHHOM COCTaBIISIOLIUX.
KoHeuHas orieHKa 3a OCBOCHHE TUCIUIUIMHBI HE MOXET ObITh BBICTABJIICHA, €CIIM HE 3aKPBITHI BCE
CEMECTPOBBIE KOHTPOJIBHBIE MEPOTIPUATHUS U/UJIN Y CTYIC€HTa OTCYTCTBYET 9K3aMEHAI[MOHHBIHN TecT,
BBITIOJTHEHHBIN C MOJOKUTEIbHBIM PE3YIbTATOM.

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 9 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 IleyaTHbIe U YJIEKTPOHHbIE H3IAHNS

1. IIpenko, M. PykoBoncTBo no mukpokontposuiepam: B 2 1. T.1 : nep. ¢ anrn. / M. IIpenko . — M.
: [loctmapker, 2001 . — 416 c. — (b-xa coBpeMenHoi 3nekTpoHukn) . - ISBN 5-901095-07-3 ;

2. Ognokpucranbable MUKpOOBM : Cnpasounuk / A. B. bobopsikus, u ap. — M. : Muxkan, 1994 . —
400 c. - ISBN 5-85959-030-X : 4000.00 .;

3. Eenanosg, 0. H. OgHokpuctanpabii Mukpokontpoiep 80C552 : Meroandeckoe mocodue mo
Kypcy "CxeMoTexHHMKa U MPOrpaMMHOE o0ecTiedeHHe IEKTPOHHBIX CPEACTB U3MEpEeHui" 1o
HarnpasieHuto "Mudopmaruka u BerauciutenbHas texauka' / 0. H. EBmanos, B. A. HoBukos, A.
A. laToxuH, Mock. suepr. un-t (MOU TVY) . — M. : U3a-Bo MOU, 2001 . — 60 c.;

4. Ocranenkos, I1. C. CoBpemeHHbIE MUKPOKOHTPOJUIEPHI B PAIMOTEXHUYECKUX YCTPOUCTBAX :
yuebHoe nocobue no kypcy "LudpoBbie ycTpoiicTBa 1 MUKPOIPOIIECCOPHI" IO HANIPaBIICHUIO
"Pamnorexnuka" / I1. C. Ocranenkos, B. K. Pakos, Ham. uccnen. ya-t "MOU" . — M. :
Usznarenscxuit nom MOU, 2012 . — 48 c. - ISBN 978-5-383-00695-5 .
http://elib.mpei.ru/elib/view.php?id=3461;
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5. Munnar, I'. Tonxseiii cnpaBoyruk 1o C : mep. ¢ anrn. / I, [unar . — 4-e uzn . — M. : Bunbsimc,
2002 . — 704 c. - ISBN 5-84590-226-6 .;

6. Marna 1O. C.- "IIporpammupoBanue u omiagka C/C++ npuiioKeHuid it MUKPOKOHTPOILIEPOB",
NznarensctBo: "JIMK Ilpecc", Mocksa, 2012 - (168 c.)
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=4821.

5.2 JInueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Maitna BugeokoHdepeHmy;

5. KeilpVision®IDE.

5.3 UHTEepHeT-pecypchl, BKIKYasi MpodeccHoHATbHbIE 6a3bI JAHHBIX H HH(POPMALUOHHO-
CIPAaBOYHbIE CHCTEMBbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. HauuonaabHasi 2J1eKTpOHHAas 0ubmoTreka - https://rusneb.ru/

4. 9BC "Koncyabsrant ctyaenta' - http://www.studentlibrary.ru/

5. DaexTponnasi 6udmoreka MIU (3B MIH) - http://elib.mpei.ru/login.php

6. ®enepanbublii noprai "Poccuiickoe oopazoBanue" - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropun, OcHaleHue
HAaMMCHOBaHUE
Y4eOHble ayIuTOpUN K-417/6, benas CTOJI KOMITBIOTEPHBIN, TOCKAa HHTEPAKTUBHAS,
JUTSI TIPOBEICHUS MyJIbTUMEANITHAS KOMIThIOTEpHAs CETh C BBIXOJ0M B MHTEpHET,
JIEKIIMOHHBIX 3aHATUN U CTyus MYJIbTUMEIUNHBIA TPOEKTOP, KOMITBIOTED
TEKYIIEro KOHTPOJIS MIePCOHAIIbHBIN
K-417/7, CBeroBas CTYJI, KOMITBIOTEPHAsI CETh C BHIXOJIOM B
YepHast CTyaus WuTepHet, MUKPO(OH, MyTbTUMEIUITHBIN

MPOEKTOP, IKpPaH, 000pyA0BaHKE
CTECIUATM3UPOBAHHOE, KOMITBIOTED

MePCOHAIBbHbBIN
VY4ebHble ayIUTOPUH XK-417/1, CTOJI MIPENOIaBaTeNs, CTOJI KOMIIBIOTEPHBIH,
JUISI IPOBEJICHUS Komnbrotepusiii | mkad 11t JOKyMEHTOB, KA JUIsl 0K IbI, CTOJ
MPAaKTUYECKUX 3aHIATUH, knacc /IO IIMCBMEHHBIN, KOMIIBIOTEPHAsL CETh C BBIXOJIOM B
KP u KII NHTepHeT, 1ocka MapKepHasi epeIBUKHAs,

KOMIIBIOTED NIEPCOHAIBHBIN, IIPUHTED,
KOHJUIIOHED, CTEH MH(OPMaIlMOHHBIN

VY4eOHble ayIUTOPHH K-417/1, CTOJI MIPEN0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
JUTSI TIPOBEICHUS KommbrorepHsrii mkad 711 JOKYMEHTOB, mKad I OJSK b, CTOJ
MIPOMEKYTOUHOMN knacc U0 MMMCbMEHHBIN, KOMIIBIOTEPHAsL CETh C BBIXOJOM B

aTTecTaluu WNHuTepHeT, mocka MapKepHasi epeIBIKHAS,

KOMIIBIOTEP NMEPCOHAIBLHBIN, IPUHTED,
KOHJUIIOHED, CTEH1 MH(OPMaIlMOHHBIN

ITomemenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TIUCbMEHHBIM,
CaMOCTOSITEIbHOMN KomnbrorepHbIii BENIAJKa ISl OJEXK/IBI, KOMIIBFOTEPHAS CETh C
paboThI YHUTaJIbHBIN 3211 BBIXOZOM B IHTEpHET, KOMIIBIOTED

MIEPCOHAJIBHBIN, TPUHTEP, KOHUIINOHED

14




IMTomemenus misa

XK-2000,

CTOJI, CTYJI, KOMIIBIOTEP MEPCOHATbHBIH,

KOHCYJIbTUPOBaHUs Kondepeni-3an KOHJUIIMOHED
10
ITomemenus s K-417 /2a, CTEJUIaX I XPAaHEHUS UHBEHTAps, DKpaH,
xpaHeHus obopynosanus | [lomemenue as yKa3Ka, apXUBHbIE JOKYMEHTBI, AUIJIOMHBIE U
1 y4eOHOTO MHBEHTaPA HMHBEHTapsI KYpCOBBIE pabOThI CTYI€HTOB, KaHLIEJIAPCKUN

IIPUHAUIEKHOCTH, CIIOPTUBHBIA UHBEHTAph,
XO3MCTBEHHBIA HHBEHTAPh, 3allaCHbIC
KOMILIEKTYIOLME Ui 000pyJOBaHUS
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

CucremHoe IMpOorpaMMHOC obOecricueHue

(Ha3BaHME AUCIMILIMHBI)

9 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-4
KM-5

Crpykrypa mukpokoHTposuiepa MCS-51 (TectupoBanue)

OcHoBHI s13b1Ka AcceMbiep st MEKpoKoHTposuiepoB MCS-51 (TectupoBanue)
[IporpammupoBanue MukpokoHTposiiepoB MCS-51 Ha s3pike AccemOuep (ITporpammupoBanue
(ko))

Pa6oTa ¢ nepudepuiinpiMu y3mamu MukpokonTposuiepa MCS-51 (ITporpammupoBanue (ko))
[IporpammupoBanue MukpokoHTposuiepoB MCS-51 Ha si3pike Cu ([IporpammupoBanue (ko))

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Wnpexc KM- | KM- | KM- | KM- | KM-
Howmep Paznen qucuuminHbl KM: L 2 3 4 >
pasiena AT et Henenst 2 | 5 | 8 | 11 | 14
KM:
1 Muxkpoxontposuiepel MCS-51. O6mmue cBeaeHus.
Oyukuuu. BHyTpeHHee ycTpoicTBo.
11 Beenenue +
19 CrtpyKTypHasi opraHuzaiys MUKpPOKOHTPOJIIIEPOB +
] cemerictea MCS-51
OcHOBBI COCTaBIEHUS MPOTPAMMHOI0 00eCTIeYeHHUSI
2 o
MHUKPOKOHTpoJIepoB cemeiictBa MCS-51 (Teopust)
21 bazoBble 351eMEHTHI s13bIKa TPOTPAMMHUPOBAHHUS +
' AcceMmbiiep MUKpOKOHTposiepoB cemeiictea MCS-51
2.2 Cucrema koman accemoiiepa AS51 +
2.3 Pacumpenus accembnepa AS1 +
3 OCHOBBI COCTaBJIEHUS IPOTPAMMHOTO 00ecTIeUeHHsI
MUKpPOKOHTpoJuiepoB cemerictBa MCS-51 (nmpakTuka)
31 [TporpamMupoBaHre MUKPOKOHTPOJLIEPOB CEMENUCTBA +
' MCS-51 Ha si3p1ke AccemMOIep
3.2 Pabora ¢ muknamu B accembiiepe AS51 +
4 [TpuxnanHoe NporpaMMHUPOBaHUE BHYTPEHHUX Y3JI0B
MHUKPOKOHTpoJuiepa cemerictea MCS-51
41 [Tepudepuiinpie ycTpoiicTBa MUKPOKOHTPOJIIIEPOB +
] cemerictea MCS-51
4.7 Cucrema npeppIiBaHUN MUKPOKOHTPOJIJIEPOB +
] cemerictea MCS-51
43 Opranu3zanys B3auMOJEHCTBHSI MUKPOKOHTPOJLIEPA C +

nepupepuiHbIMU y3J1aMHU
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Hcnonb30BaHue s3bIKOB BBICOKOT'O YPOBHS ISt
IIPOrPaMMHUPOBAHNS MUKPOKOHTPOJIJIEPOB CEMENCTBA

MCS-51

5.1

OcuHosBHbIe cBeneHns 0 A3bIKe Cl B KOHTEKCTE
MIPOrpaMMHUPOBaHUS MUKPOKOHTPOJIJIEPOB CEMEUCTBA
MCS-51

5.2

[TpakTHdeckoe npuMeHeHue s3pika Cu mpu
HAITMCAHWH [IPOTPAMM TSI MUKPOKOHTPOJIIIEPOB
cemericrea MCS-51

Bec KM, %:

15

20

25

20

20
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