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1. lleaun u 3aaa4y AUCUUILIMHBI

HCHBIO N 3aaadaMMi IIPCroaaBaHUA I[aHHOfI AUCHOUININHBL ABJIACTCA HN3YYCHUC

crioco0OB W METOJIOB  pa3pabOTKu CUCTEM

YIOPABJIAIOMIMX MUKPOITPOLIECCOPHBIX KOMIIJIEKCOB.

IPOrpaMMHPOBAHMS YIPABJIECHUS,

2. MecTo AMCUMILNIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM POrpaMMbl

Huciumnaa otHocutTess K Onoky 1. Jucuumiauasl (Momynu), (opmupyemoit
y4acTHUKaMU OOpa3oBaTEIbHBIX OTHOIICHUW, IUCHUIUIMHBI (MOIYyJIH) 1O BbIOOpPY 1

(IB.1).

MporpaMMUpPOBAHUA TPOMBINIJICHHBIX KOHTPOJIJICPOB»,

Jlns u3ydeHus: Kypca TpeOyeTcsl 3HaHWE CIEAYIOMUX AUCHUIUINH: «CHCTEMBI
«IudpoBbie U aHAIOTOBBIC
YCTPOKCTBA aBTOMATU3ALMH.

3. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHS 10 JMCHUILIMHE (MOAYJIIO0),
COOTHECEHHBIX C HHAMKATOPAMH JOCTHKEHHUS KOMIIeTeHUH

Ta6auna 1
Kox mo #T'0OC NuauxaTopsl 10CTHKEHHUS ILlnanupyemMsble pe3yjbTaThl
o0y4enusi no qucuuiuvinie (3YB)
Oo6menpodeccnoHaIbHbIE

OIIK-5 CrnocoGen | OIIK-5.1. Pa3zpabarbiBaer | 3HaTh:
pa3pabaThIBaTh QHANINTHYECKUE M YHCICHHBIC | _  ypyHiumsI
AHAMTHYECKUE 1 MHCICHHBIC | METONBL  NPH  COBJMAHMM | oroanivmmoBarie
METO/IbI pu CO3JaHUU | MATEMATHYECKUX  MOJeNen .

. MHUKPOITPOLIECCOPHBIX CUCTEM;
MaTeMAaTHYECKUX  MOJEJEH | MalluH, MIPUBOJIOB,
MallluH, IPUBOJIOB, | 000PYIOBaHMS, cucrem, | — HMPHUHIHUIIBI
00opyoBaHus, CHCTEM, | TEXHOJIOTHUYECKHUX yHKIHOHMPOBaHHS
TEXHOJIOTMYECKUX MPOLECCOB | MPOLIECCOB; MHUKPOKOHTPOJIEPOB;

(GYHKIMOHUPOBAHUS THOKUX
MIPOU3BO/ICTBEHHBIX CHCTEM

IIK-2 Cnoco0GeH mpUMEHSTbH
npaBuiIa pa3paboTKu
IIPOEKTOB

IK-2.1. [TpumensieT npaBuia
pa3paboTku IIPOEKTOB
aBTOMATH3UPOBAHHBIX

— CHCTEMBI 3allMCU MU XpaHCHUSA

OIIK-12 Cnoco6en | OIIK-12.1. Pa3zpabarbiBaeT u MPOTPAMM MHKDOTIPOTIECCOPOB.
pa3pabaThIBaTh W | ONTUMH3HPYET QIFOPUTMBL M |y, .

ONTUMH3UPOBATH AINTOPUTMBI | COBPEMEHHBIE uudpoBbIe )

U COBPEMEHHBIE LHU(PPOBLIE | CHCTEMBI — AHAJIM3UpOBaTh CUCTCMY
CHCTEMBI aBTOMATH3HPOBAHHOIO KOMaH/1 MUKpOIIpOLECCOPOB,
aBTOMAaTHU3UPOBAHHOIO MIPOEKTUPOBAHUS — 10J00paTh ONTHMATBHYIO
MPOEKTUPOBAHUS TEXHOJIOTHYCCKUX CHCTEMY NIPOTPaMMHUPOBaHNA
TEXHOJOIMYECKHUX MPOIECCOB, | MPOIECCOB; (SI3BIK) JUIs1 MEKPOIIPOLIECCOPA;
c031aBaTh IIPOrpaMMBI | IPOrPaMMHBIM YIIPaBJIEHUEM, — CO37aBaTh IIPOTPaMMBbI I
usrotoBnenuss  geraned  u | OIK-12.3. [TpoexTupyer | MUKPOIPOIIECCOPHBIX CUCTEM.
Y3JI0B Pa3JIMYHOU CIIOKHOCTH | aJITOPUTMBI Baaners:

HAa CTaHKaXx C YHCJIOBBIM | (DYHKIIMOHMPOBAHUS THOKHX | - METOJAaMH NPOTrpaMMHPOBAHUS
MIPOrPaMMHBIM YIIPABJIEHUEM, | IPOU3BOJACTBEHHBIX CUCTEM. MHKPOTIPOLIECCOPHEIX CUCTEM.
MPOEKTUPOBATh  AJITOPUTMBI




IMPOCKTHBIC PCIICHUA

ABTOMATHU3UPOBAHHBIX CUCTECM | CUCTEM YIIpaBJICHUA
YIIPpaBJICHUA TCXHOJIOI'MYCCKUMHU

TCXHOJIOTHYCCKHUMHU mponeccamMu;, IPHUMCHSCT
mnmponeccamu u TUIIOBBIC | TUIIOBBIC IIPOCKTHLBIC

pPeICHNA CUCTCM YIIPABJICHUA
TCXHOJIOI'MYCCKUMHU

npoleccamu,

4. O0beM IMCUMIIMHBI M BUBI Y4e0OHOI padoThI

Taoauna 2
CemecTpbl
Bun yueGHoii paGoTsr Bcero uacos/3.e. 4 4
(0710) 300 (020i110) 300

KonTakTHasi padora (Bcero) 60/1,66 14/0,39 60/1,66 14/0,39
B ToMm uncire:
Jlexupn 24/0,66 8/0,22 24/0,66 8/0,22
[Tpaktuyeckue 3austus (I13) 36/1 6/0,17 36/1 6/0,17
JlaboparopHublie paboTsl (JIP)
CamocTosiTeJIbHast pa6oTa (Bcero) 84/2,34 130/3,61 84/2,34 130/3,61
B tom umcie:
KypcoBoit mpoekt
[ToaroToBKa K 3a4eTy 42/1,17 50/1,39 42/1,17 50/1,39
ITonroToBka K sK3aMeHy
[ToaroToBKa K MpakTHYECKUM paboTam 42/1,17 80/2,22 42/1,17 80/2,22
Pedepar
By nmpoMexxyTo4HOM arTecTalnun 3a4yer 3ayer
Oﬁmaﬂ TPYA0EMKOCTh Yac. 144 144 144 144
JMCHHILTHHBL 3au. e 4 4 4 4




5. Conep:kanue TUCUMUIINHBI

5.1. Pa3aeanl TUCHUIIMHBI U BUABI 3aHATHH

3 cemecTp ODPO u 4 300
Taoauna 3

Hacnl Beero | Tacel |y, |Bcero

Ne HaumenoBanue pa3jena 3;::;:;]2 ;1:’; 4acos/ ;;ZI;'TXH npak-x yacos/

0/l | JTMCHMIUIMHBI 10 CEMECTPAM | /. (30 O®O 3.e. it/ 3. [3.e. 3.e.
107070 (01010} 0390 0320 0390

1 BBenenue B

" | mukpomporeccopHbie cuctemsl | 2/0,05 2/0,05
yIIPaBJIEHUS
2. SI3BIKK TIPOrpaMMHUPOBAHUS K 210.05 210,05
HX 0COOEHHOCTH

3. Omnepatops! si3pika C 4/0,1 4/0,1 8/0,22

4, AIIIT u LTATI 2/0,05 | 4/0,1 6/0,17 |2/0,05 | 2/0,05 |4/0,1

5, Peructpel opros 401 | 4/0,1 | 8/0,22 2/0,05 |2/0,05

BBOJ1a\BBIBOJIA

6. Peructpsel npepeiBaHus 4/0,1 4/0,1 8/0,22 |2/0,05 2/0,05

7. TaiimMephbl, CYCTUNKH 2/0,05 | 4/0,1 6/0,17 2/0,05 2/0,05 | 4/0,1

8. Bekropsl npepriBaHuii 2/0,05 | 2/0,05 4/0,1

CpezcTBa MporpaMMHUPOBAHUS
9. 1 pa3pabOTKH, OTIaI0OYHBIC 2/0,05 | 2/0,05 4/0,1 | 2/0,05 2/0,05
T1aThI
Otnaka MUKPOIIPOIIECCOPHBIX
10. TporpamMm 2/0,05 | 2/0,05 | 4/0.1




11. Cpencrsa pa3paboTku 2/0,05 | 4/0,1 6/0,17

12. CpezncTsa OTIaaKu 2/0,05 2/0,05

Beero 24/0,67 | 48/1,67 | 72/2 | 8/0,226/0,17 |14/0,39

5.2. JlekuMOHHBIE 3AHATHSA

Ta6auna 4
Ne | HammenoBaHmue pa3jaesna
Coaep:xkanue pasaesa
n/n AUCHUIIUHBI
4 cemecTp

MukpornporeccopHbie

1. CUCTEMBI U UX Oco0eHHOCTH MUKPOTIPOIIECCOPOB U UX apXUTEKTYPbI
ApXUTEKTYPHI
2. | RISC mukpokoHTpOIIIEphI Apxwurekrypa RISC u ocobennoCTH
3. P1C MUKPOKOHTpPOJUIEPHI OcoOeHHOCTH, apXUTEKTypa
S3bIkn
4, S3bIKK TpOrpaMMUPOBaHUS, UX PA3IMUUs U 0COOCHHOCTH
IPOrpaMMHUPOBAHHUS
Cpencrtpa
Br160p cpenpl pazpaboTKH U A3bIKa IPOrPaMMHUPOBAHHUSL.
5. MIPOrpaMMHUPOBAHUS U
Otnagka mporpamMm

CUCTEMBI pa3paboTKu

5 Cucrema nopToB [TporpamMMHBIe onepaTopbl HCHOIb30BAHUSA IOPTOB
' BBOJ1a\BBIBOJIa BBO/1a/BbIBOJIA

5.3. IlpakTuyeckue 3aHATHS

Taoauna 5
Ne HaumeHoBanue pa3jaesa
Conep:kanue pa3jaesioB
n/n MUCHHUILJINHBI
1 CucreMa nUTaHUS O0ecrieueHye cTaOUIbHBIM ODUTAHUEM
= MHUKPOKOHTPOJIEPOB MHUKponOpoIileccopa
5 CucreMa BHYTpEHHEN MONTHKKU Oco0OEHHOCTH 10 IKJIIOYEHUS [IOPTOB
= IIOPTOB BBOJIA-BBEIBOJIA BBOJIa/BBIBOJIA
3 BuyTrpeHHHNN U BHEITHUN TaKTOBBIN Oco0EHHOCTH ITOAKIIIOYEHUS U
= TEHEPATO eTHCTDBI
o IIpumepsl HcmoIs30Banus, cOOpKa,
4, TaiiMephl, CYETUHUKHA
= OTJIaJKa
TToaxkimroueHrE aHAJIOTOBBIX U
Ocobennoctu peructpos AL u
5. LIAIL 1M (POBBIX TATYUKOB, 00paboTKa
CUT'HAJIOB




6. CamocTosiTesqibHAst pad0Ta CTYI€HTOB 110 AUCHUIIHHE

CamocTosTenbHas pa60Ta BKJIIOYACT: IIOBTOPCHUC CTYACHTOM H3JIOKCHHOI'O Ha

JCKIUAX M IMPAKTHYCCKHUX 3aHATHUAX y‘I€6HOFO Marcepuaia, PpCUHICHUC WHAWBUAYAJIbHBIX

JOMAIIIHUX 33]1a4, MOJrOTOBKY K KOHTPOJIBHOMY OMPOCY U K3aMEHY.

CamocrosiTenbHast paboTa, HalpaBIeHHAs] Ha YrIIyOJeHHE M 3aKpeIyIeHUEe 3HaHUM, a

TAKKC Pa3BUTUC IIPAKTUUCCKUX yMeHI/II>'I 3aKJIII04YacTCsA B:

- AHAJIN3C TCOPCTUYCCKUX U q)aKTI/I‘{GCKI/IX MaTCpUaJIOB 110 BaﬂaHHOﬁ TEMC,

MpOBCACHUN pPaCHCTOB, COCTABJICHHHU CXCM H MOJICJIE Ha OCHOBE CIICHApHUCB pa6OTBI

TEXHOJIOTHYECKOT'0 000PY/I0BaHUS U TTPOU3BO/ICTBA;

- U3YUCHUU TEM, BLIHCCCHHBIX Ha CAMOCTOATCIIbHYIO Hpopa60TI<y;

- UI3YUCHUHU TCOPCTUUYCCKOTO MAaTCpHaJIid K IMMPAKTUYICCKHUM 3aHATHAM

- BBIITOJIHCHUH 3a11aH1/1ﬁ IO NPAKTHUYCCKUM pa60TaM;

- IOATOTOBKA pe@epaTOB H IIPC3CHTAIIMOHHOI'O MAaTCPCjia K HCMY,

- HIOATOTOBKC K 3a4YCTY.

6.1. IlonroToBKa K NPaKTUYECKUM 3aHATUIM

Tab6auna 6

Ne HaumeHoBanue pa3jiesa
Coaep:xanue pa3jienoB
n/n M CUMILTHHbI
1 Cucrema nuTaHus ObecrnieueHre cTaOMIbHBIM TUTAHUEM
= MUKPOKOHTPOJLIEPOB MUKpoOIpoIieccopa
2 Cucrema BHYTpeHHEH MOATSKKH Oco0eHHOCTH MOIKIIIOYEHUS TOPTOB
= MOPTOB BBOJIa-BbIBOJIA BBO/Ia/BBIBOJIA
3 BuyTpeHHuil U BHEIIHUN TaKTOBBIN Oco0OeHHOCTH MOAKIIOYEHUS U
= reHepaTop pErucTphl
. [Tpumeps! ucroib30BaHus, COOpKa
4. Talmepsl, CUETUYUKHU pHmep » COOPKa,
- OTNIajKa
[ToakmtoueHNE aHATIOTOBBIX U
Oco6ennoctu peructpoB AL u
5. [TATT U(PPOBBIX TaTYUKOB, 00paboTKa
CUTHAJIOB

6.2. TeMbI 1JI91 JOKJIA10B

CamocTosTenbHas pa60Ta 1o I[&HHOIZ AUCHUINIMHE IIPCACTaBIICHA B BUAC TCM, K

KOTOPBIM CTYACHTBI CaAaMOCTOATCIIbHO IMOATIOTABJIMBAIOT AOKJIAAbI U IIPC3CHTALIMH.




1. pa3paborka TexHOJNOTHI 3((PEKTUBHOrO MPOrPaMMHUPOBAHUS BCTPAUBAEMBIX
MUKpPOIPOLIECCOPHBIX MHOTOMOJCUTEMHBIX CUCTEM;

2. mnoBbllIeHUE 3P(HEKTUBHOCTH padOTHI AITOPUTMOB CHHXPOHHOI'O YIPABJICHUS B
pacnpeieIeHHON MHOTOMOJICUCTEMHOM CUCTEME B PEKMME PEAIbHOI'O BPEMEHHU;

3. pa3paboTka HOBBIX MOJAXOJOB K CHHTE3y aJITOPUTMOB, pealu3aluu UU(POBBIX
3aKOHOB YIIPaBJICHUS C IPUMEHEHHUEM KOMIIBIOTEPHOTO U MOJYHATYPHOT O MOJIETMPOBAHUS
CUCTEM Nepe/layu U OTpabOTKU YIPABISAIOINX BO3ACHCTBUN;

4. pa3paboTka  TMOAXOAOB K  CO3JAaHUI0O  BBICOKOHAJEKHBIX  CHCTEMC
MHOTOYPOBHEBOH 3allIUTON U pe3epBUPOBAHUEM;

5. pelleHHe 3aJad [0  peaju3alMh  JKEeCTKOro  peXuma CUHXPOHHU3ALUU
(YHKIMOHAIBHBIX OJOKOB M  aJIrOPUTMOB BHYTPHM CHUCTEMbl C MAaKCHUMAaJbHBIM
OBICTPOICHCTBUEM MPU OTPAHUUYCHHBIX BRIYUCIUTENBHBIX pecypcax;

6. pa3paboTka MHKpPOIPOLECCOPHBIX CHCTEM OOECHEUYMBAIOIINUX: COXPAHEHUE
OCHOBHBIX (DYHKIIMOHAJBHBIX XapaKTEPUCTUK IMPHU MUKOBBIX HArpy3Kax; HaJEeKHOCTh
(PYHKLIMOHUPOBAHUSL pacIpe/leIeHHON 0a3bl JaHHBIX B YCJIOBHUSIX MHOIOIIOJACHCTEMHBIX
CUCTEM YIIPaBJICHUS; HAJEKHOCTb JOCTAaBKM JaHHBIX B PEKUME PEAJbHOTO BpPEMEHU
MEXJy (PYHKIHOHAJBbHBIMM OJIOKAMH C MaKCHMAaJlbHBIM OBICTPOACHCTBHEM; JKECTKYIO
CHUHXPOHHU3ALlUA C aCTPOHOMMYECKUM BPEMEHEM BCEH CETEBOI CTPYKTYpBI; pealu3aluio
QJITOPUTMOB YTIPABJICHUS C HMCIIOJIB30BAHUEM Pa3IMUYHBIX HCIIOJHUTEIbHBIX MEXaHU3MOB
(MpOMOPLMOHANIBHBIX, WHTETPUPYIOMIMX, HOCTOSHHONM CKOpPOCTH, MPONOPLUOHAIBHON
CKOpPOCTH).

Y4eOHO- MeTOIUYECKOE 00ecliedYeHHe CaMOCTOSITe/IbHOM PadoThI CTY/IEHTOB
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3. Byn A. Mukpomnponeccopsl B BOIpocax M OTBeTax / mep. ¢ aHnL — M.:

Dueproaromusaar, 1985. — 185c.
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10. Kannienan, C. A. AaroputMu3anus u mporpamMMmupoBanue: yueb. mocodue / C.A.
Kannenan. — Mocksa: UJ[ «DOPYM» : UHDOPA-M, 2019. — 352 c. — (Cpennee
npodeccuonansHoe oopazoBanue). - ISBN 978-5-16-100506-4. - Tekct: 3MeKTPOHHBIN. -
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11. CoxonoBa, B.B. Pa3zpaboTka MOOMIbHBIX MPUIIOKEHUN: yUeOHOE TOocoOue AJist
cpeanero npodeccuonanbHoro oopazoanus / B.B. CokonoBa. — MockBa: M3gaTeabCcTBO
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/. ®OHbI OLIEHOYHBIX CPeICTB
Bomnpocs! k 3a4eTy 4 cemecTp:

Omnpeznenenue npoueccopa, MUKpOIpoieccopa, MUKPOKOHTPOJLIEPA.
ApXHUTEKTypa MpOoIeccopa WIH BHIYUCIUTETLHON CUCTEMBI.

Tunoas cTpykTypa 8-pa3psIHOTO MUKPOIPOIIECCopa.
Apudmeruko-noruaeckoe yctpoictso (AJIY), pynkmuu AJTY.

OcHosuble anemMeHTsl AJIY. OnHOpa3psAHBIN CyMMAaTOp, Ta0IHIIa UICTUHHOCTH.
YerpoiicTBo ynpasinenus (YY), pyakiuu YV.

Crek, ykazaTenb CTEKa, TPUHITUI pabOThHI CTEKA.

© N o 0 bk~ WD PE

[TocnenoBaTenbHOCTH PAaOOTHI MUKPOIIPOIIECCOPA HAa MPUMEPE TUIIOBOM KOMaH/IbI (C
UCIIOJIb30BAHUEM YNPOUIEHHBIX CTPYKTYpHBIX cxeM Y'Y, AJIY u tunoo#t ctpyktypsl MII).
9. [IpepsiBanue, 00pabOTUMK pepbIBaHUE, pabOTa MUKPOIMPOLIECCOPAa.

10. MexaHU3MBI pean3alii yCIOBHBIX MIEPEXOJA0B B MAIIMHHOM MporpaMMme.

11. TloHsTHE MIMHBI B MEKPOIIPOIIECCOPHOU TEXHUKE.

12.  Tlapannensnsiit uaTepdeiic. [llnna nanueix. llluna agpeca. llluna ynpasienus.

13.  TlocnenoBatenbHbiit HHTEpdeiic. OCHOBHBIE OTINYHS MTOCIIEI0BATEILHOTO HHTEp(Deiica
OT NapaJljIeIbHOrO HHTEpdeica.

14.  CunxpoHHas nocliieJoBaTeNIbHAsI Iepejada JaHHbIX, CUTHAJIbHbIE JIMHUU. Popmar
UH(OPMALIMOHHOTO Kajpa (BpeMEeHHasl [uarpamma).

15.  AcunxpoHHas nocjieaoBaTeibHas epeaaya JaHHbIX, CHTHaIbHbIe TUHUN. Dopmat
UH(OPMALIMOHHOTO KaJpa (BpeMEeHHasl [uarpamma).

16. Omnpenenenne MUKpOIpoOLECCOPa, MUKPOIIPOIIECCOPHBIX CPEJICTB,
MHUKPOITPOLECCOPHOU CUCTEMBI.

17. Knaccudukanus MUKpPOIPOIIECCOPOB, 00IACTH IPUMEHEHUSI.

18.  Apxutekrypa MII, TuIbI apXUTEKTYP.

19. OmnpeneneHre MUKPOKOHTPOJLIEPA.

20. MamuHHBIN TaKT, MAIIMHHBINA ITUKI.

21.  OrmuuurensHbie ocobeHHocTH RISC mukpomnporeccopos ot CISC.

22.  OpHOpa3psaHbI cCyMMaTop, TabJInIla UCTUHHOCTH.

23. Craruueckue 3allOMUHAIOIINE YCTPOUCTBA

24.  JluHamuuecKue 3allOMUHAIONINE YCTPOMCTBA



25. 3anoMHHAIOIINE YCTPOWCTBA C IPOU3BOIBLHON BEIOOPKOIA

26.  MukpocxeMbl MaMsITH B COCTaBE MHUKPOTIPOIIECCOPHON CHCTEMBI

27. OO6mme xapakTepUCTUKH MUKPOKOHTpoepHoro cemerictea MCSS51.

28.  Muxkpoxonseptop ADUCS12, otnuuntensubie ocooeHHocTH OT Intel8051.

29. Cucrema KOMaH] MUKPOTIPOIECCOPa, KO OIlepaIliuu, ONepaHbl, CTPYKTypa U BUJIBI
KOMaH]I.

30. Krnaccudukamms KoMaHI.

31. BrImonHEHHE MUKPOIPOIIECCOPOM MOAMPOTPAMMEI.

32. MexaHuU3MBbI Miepelayy MapaMeTPOB MOAIPOrpaMMe B MAIIMHHOM MporpaMMme.

33.  Kaxkue xoMaHpI MOKHO HUCITOJIB30BATh JJIS1 CO3JaHUS [IUKINIECKOU MPOTPaMMBbI?
34. Kakumu 0053aTeIbHBIMH CBOMCTBAMH JIOJKHA 00J1aJ1aTh MOAIIporpaMma?

35. Kakum 06pa3oM UCTIONIB3yeTCs CTEK MPHU BHITIOJIHEHUN TOANPOTrpaMM U 00pabOTIMKOB
pepbIBaHMs ?

36. Ot 4ero 3aBUCHT TJTyOWHA BJIOKEHHOCTH MOATPOTpaMm?

37. Tloustue unrepdeiica BBOJa/BbIBOA B MUKPOIIPOIIECCOPHON TEXHUKE.

38.  [IpubGopnsIii uHTEpdEHiC.

39.  HHrepdeiic TOKaTbHON BEIYUCIUTEIBHON CETH.

40. IlapannenbHas nepenaua nanubiX. [luna nanseix. luna agpeca. luna ynpapnenwus.
41. TlocnenoBatenbHblit uHTEpPeiic. OCHOBHBIE OTJIMYUHUS MMOCIEI0BATEILHOTIO HHTEp etica
OT MapaJijIeNIbHOrO HHTEpderica.

42.  Muxponporneccopusie uatepdeiicsl: UART, 12C, SPI. Conpspxenune MK ¢
nepudepuiinbiMu UC ¢ ucnonb3oBaHueM 3TUX UHTEPHEHCOB.

43.  Opranuszanus pusndeckoro ypoBHs uHtepdeiica RS-232C

44.  Opranuzanus pusnueckoro ypoBHs untepdeiica RS-485.

45.  Tlepeunciurte XapaKTepHbIE U€PThl APXUTEKTYPhl OAHOKPUCTATBHBIX
MHUKPOKOHTPOJJIEPOB, HANPABJICHHBIE HA B3aUMOJICUCTBHE C 00bEKTAMH YIIpaBICHUS.

46. Opranuzanus pekuMa peajlbHOro BpeMEHH B MUKPOITPOLIECCOPHON CUCTEME.

47.  Onucatp ctpyktypy LIAII Ha ocHOBe R-2R-Matpuiis.

48. Knaccuduxanus ALTIL

49.  Crpykrypa ALII nocnenoBarenbHOro cuéra.

50.  Crpyxkrypa ALII nocienoBaTenbHOTO NPUOIMKEHHUS.



Oo0pazen Oustera K 3a4eTy

T'POSHEHCKHWM 'OCYJIAPCTBEHHBI HE®TAHOU TEXHUYECKHII YHUBEPCUTET
NMEHU AKAJJEMHUKA M.I.MUIHOHIIIUKOBA

NHcTuTyT DHEpreTUuKN

Hucnunnuaa: MuKponpouneccopHbie YCTPOCTBA CHCTEM yNpaBJeHUs
Hampasnenue: 15.04.04. ABTomMaTu3anus TEXHOJOTHYECKUX MPOLECCOB U MPOU3BOJCTB
[Mpoduis: "ABTOMATH3AINS TEXHOJOTHICCKUX IPOLIECCOB M MTPOU3BOJICTB

Cemectp__4_

BUJIET Ne 1

1. Kakue KOMaH/JIbI MOXXHO HCIIOJIB30BaTh JJId CO3JaHUA IIHKJIH‘-IGCKOﬁ HpOFpaMMI)I?

2. Knaccudukaruss MUKpPOIIPOIIECCOPOB, 00IACTH IPUMEHEHUS
YTBEPX/IEHO
3aB. kadeapoil Ha 3aceqanuu kadenpst ATIIIT
pOTOKOJ Ne oT /3.J1. Xakumos/

Oo0pa3zen npakTu4ecKo padoThI

IIpakTHyeckas padora Nel

Tema: OpFaHI/I?)aLII/I}I aJipe€Calu IaMATH B IIporpaMmax

1 HEJIb PABOTHBI
Lenbto paboThl sBiIsIETCST pa3paboTKa MPOCTOM MpOrpaMMbl MpeoOpa3oBaHus AaHHBIX
JUTSl IPUOOpETEeHUsT TPAKTUYECKUX HABBIKOB MPOTrpaMMUPOBAHUS Ha sI3bIKe acceMOiepa u
3aKperIeHUs 3HAaHUH 10 peKUMaM aJpecalnu.

2. OCHOBHBIE TEOPETUYECKHUE CBEJIEHUSA

Jnst  dopmatupoBaHusi BBIBOJUMBIX COOOIICHUN,  JPYTUX BCIIOMOTATEIbHBIX
oIeparyii UCIOJB3YIOT IIPHEM BBIBOJIa HA IKPAH yIPABJISAIONINX CUMBOJIOB (Tabmuia 2.1).

Tabnuna 2.1 — HexoTtopsie ynpaBisitolue CUMBOJIBI

Kon CumBou
7 3BOHOK
8 BackSpace
9 TAB (kypcop BrpaBo Ha 8 CUMBOJIOB)

10 (OAh) Kypcop Ha CIIEIYIONIYIO CTPOKY B Ty K€ TTO3UIIHAIO

13 (ODh) Kypcop Ha Hadajo TeKyiel cTpoku (enter)

3ameuanue k pynknusm Ah u 9h npepeiBanus int 21h.



Jlnst BBosa ctpoku (yHKimed Ah Heo6Xo1uMo 0coOBIM 00pa30M OMHCATh MECTO B
naMsATH, TJI€ CTPOKa OYyAET pacronaraTbes.

Hanpumep, nid BBOJa CTPOKM ¢ MAKCUMAJIBHOM JUIMHOM 5 CUMBOJIOB CTaHIAPTHOE
oObsiBieHUE Oydepa Str BRIMISIUT Tak:

str db 6,?,6 dup (?)

[lepBpie nBa Oaifta conepxar cinyxeOHyo wuHPopMauuo. B mepBbiii Oaift
MPOrPAMMUCT 3alHUCHIBACT IUIAHUPYEMYIO MaKCUMAJbHYIO JUJIMHY CTPOKH, BKIOYas
ENTER, B nannom ciydae 310 5 + 1 = 6. Bo BrOpoii 6aiiT (aapec Str +1) cucrema Bruiiet
(akTHUYECKOE KOJMYECTBO BBEJACHHBIX cUMBOJIOB (0e3 yueta ENTER). C tpethero Oaiita
(ero agpec Str +2) pesepBuUpyeTCs MECTO O] pa3MEIIEHUE CaMOW CTPOKH, HadalabHOE
3HauYeHHe OalT He ompenesieHo (pucyHok 2.1).

3ACCh Pa3MCCTUTCA BBCACHHAA CTPOKaA

A
IV N

Benuuuna 6

Anpec str str+1 str+2 str+3 str+4 str+5 str+6 str+7

Pucynok 2.1 — Cxema Oydepa /uis BBojia CTpoku GyHKiuei Ah

Ecnu Oyzner BBenmeHa ctpoka ‘BHpyC’, Oydep 3amoiaHHUTCS Tak, Kak MOKa3aHO Ha
pucyske 2.2 (BMECTO KOJOB CUMBOJIOB JUIsl HAIJISITHOCTH B siY€HKaX MPECTaBICHBI CaMU
CHMBOJIBI).

Benuuuna 6 S B U p y c enter
Aopec str str+1 str+2 str+3 str+4 str+5 str+6 str+7

Pucynok 2.2 — Cxema Oydepa mocie BBoJa CTPOKH ‘BHpYC’

Ecoim B panpHeleM BBEJAEHHYIO CTPOKY Hano OyaeT BBIBECTH Ha JKpaH M
UCITIOJIB30BATh JUIS 3TOT0 (YHKIHIO 9, TO IpUACTCS 103a00TUTHCSI, YTOOBI B KOHIIE CTPOKH
pacroaraicst CiMBOJI $, SIBJISIFOIIMIACS TPU3HAKOM KOHIIA BBIBOIA.

DTO MOXHO CieliaTh, HAlpPHUMEp, HEMOCPEACTBEHHBIM BBOIOM CHMBOJa $ mocie
MOCJIETHETO0 CHUMBOJIA CTPOKH, YTO HajaraeT JOIMOJIHUTEIbHBIE TpeOoBaHMsS K padoTe
MOJIb30BATEIIS POTPAMMBI.

Hpyroii BapuaHT — mpu o0ObBsBIeHHH Oydepa BBOJa Ha3HAYUTh B KAaueCTBE
HavaIbHBIX 3HA4YeHU# 37eMeHToB cuMBoi $. Hampumep, Oydep MOKHO OOBSBUTH TIO-
Apyromy:

str db 7,?,7 dup (‘$)

Ha pucynke 2.3 mpencTaBieHbl CXeMbl HCXOIHOTO COCTOSHHUS Oydepa mpu Takom

ero oOBSIBIICHUH U MOCIIE 3al0JIHEHUS] CTPOKOM ‘BUPYC’.

Bemmuuna | 7 $ | $ | $  $ | $ | 3 $
Anpec str str+1 str+2 str+3 str+4 str+5 str+6 str+7 str+8

a)




Bemmunna | 7 5 B n p y ¢ |enter| $
Anpec str str+1 str+2 str+3 str+4 str+5 str+6 str+7 str+8

0)

Pucynok 2.3 — CxeMmsl Oy(epa: a) HauanbHOE COCTOsIHUE; 0) MOCe BBOJA CTPOKU ‘BUPYC’

Crnenyet oOpaTuTh BHUMAaHHE, YTO B PACCMOTPEHHOM Cllyyae MaKCUMajbHas JJIMHA
Oydepa momwKkHa Ha3HAYATHCA TAKOW, YTOOBI MPH BBOJE CTPOKH MAaKCHUMAIbHOHN JITUHBI
OCTaBAaJICS «B KHMBBIX» XOTs OBl OJJUH CUMBOI 3.

Kpome Toro, mpu BBIBOJE CTPOKM CHUMBOJI ENLEr WHTEPIpPETUPYETCS Kak
YIPaBISAIOMINN, OH MEPEeBOJUT Kypcop B Hayalo TeKylled cTpoku (cMm. tabnuiy 2.1).
Taxum 0Opa3zoM, mocie BbIBOAA OYyKBBI “C”° Kypcop MEPEMECTHTCS Ha Hadajo CTPOKH (Ha
OykBYy “B”, €ClIi B Ha4aJie 3TON CTPOKU MOHUTOPA HE OBLIIO APYTHX COOOIICHUN).

Bonee npennourutencH cnocod 3anecenus cumBoia $ mocie BBoma ctpoku (Oydep
OMHMCaH CTAaHJAPTHBIM oOpa3oM) B TOT Oaiit, rae pacmnosaraercas ENTER. Ero ampec
OoJibllle HA4aJIBHOTO ajapeca Oydepa Ha BeTuuuHy (HaKTUYECKOU JJIMHBI CTPOKHU TUTIOC JIBA
(cm. pucynku 2.1 u 2.2). B nporpamMmmy HE0OXOIUMO BCTABUTH CIEAYIONINI (PparMeHT:

Xor bx, bx : 0 = bx
mov bl, str +1 ; B bl momerena pakruyeckas aIMHa CTPOKH
mov str [bx+2], '$' ; 3aHeceHune '$' B KOHEI[ CTPOKH

JlJisi pacCMOTPEHHOTO BBIIIE MPUMEpPA TOCHE BBHIMOJIHEHUS KoMmaHi Oydep Oyner
BBITJISIJIETH CJICIYIOMMUM 00pa3oM (PUCYHOK 2.4).

Benuuuna 6 5 B " p y ¢ $
Anpec str str+1 str+2 str+3 str+4 str+5 str+6 str+7

Pucynok 2.4 — Cxema Oydepa mociie BBIITOJHEHHUS 0JI0Ka KOMaH]T
3. HOPAJOK BBIIIOJTHEHUS PABOTbDI

1. N3yunuTh npuBENCHHBIN TEOPETUUYECKUN MaTepuand K IpaKTHUYecKol pabore u
BBITIOJTHUTH Ha aMyJsiTope emu8086 mpumep COM-TIpOrpaMMBbl:

MpOrpddda BEOAQA CHMMEOMA M CTPOKM, 4 TdK¥e MX BHEOA Ha ZKpPdH



i llaaﬁ'c]rlra C CHMEONOM dx
moy . priglas ; 3arpy3Kka Hauan, aapeca CTpPOKM B
T o roeE

moy ; BHEDA, 'BEEAMTE CMMEON'
int 21h ;BHI0OE NpepHBaHWA
moy ah.,1h ; BBOJA, CMNEONA
aint 21h ; KOA CMMBONA B 3l
moy ;nepeoc M3 al e bl
moy ox, vivsimy ; 3arpy3ka Hauan, aapeca CTpoKM B dx
moy ah,9 ; BHBOA, 'A TENEpb MH. ..
aint 21h
moy w ; koA cuseona e d]
moy ah, 2 ; BHBOA, CMMEONA
int 21h
: paboTra co cTpoKO#M
moy dx, offset priglash2 ; 3arpy3Kka Hayan, aapeca CTPokW B dx
moy ah, oh ; BHEDA, 'BBEaMTE CTpOKY'
aint 21h
; BHWMAHWE'!' AnA NOCResyauero BHEOAA CTPOKM B KOHUE ee aomkeH bumbn $.
Lea gﬁg, %ﬁt ; BEOA, CTPOKHM B MNaMATh
moy ah, O
aint Ah
moy gﬁ, ﬁﬁj;g; Vivsir ; 2arpy2Kka Hauan, appeca CTpokd B dx
moy ah, 9 ; BEHBOA, 'BW BBENWM CTPOKY; '
ant 21h
lea dx, buf+2 ; Farpy3Ka Hauyan, appeca CTpokd B dx
moy ah, oh ; BHEOA, CTPOKM
int 21h
moy ah,10h ; D¥MAAHWME HaXaTwA ofol Knaswmum
Jnt 16h ;
int 20h ; BHX0A, M2 NpOrpasse

===AAHHHE ANA CMMBEONA M gmg!;
pr'l[_ﬂashl 51;; BEegMTE CHMMEON —>'

gw A Tenepb MW ero BHBE,,!],EII -

priglash? dh 10,13, "Beepure cTpoky —>' g
db 10,13, 'Bu BBENM CTPOKY —> Wif
buf db 20,7,20 dup (?) ,'$'; Max KON-BO BEOAMMBX CMMBOROB — 19 Crenter)

g

2. Hcnonb3ys npsiMyt0 U KOCBEHHYIO aJipecaliyio, HallKMcaTh IporpaMMmy, cHavaa
BBOJSIIYIO (DAMHIIMIO CTYJIEHTA, IIOTOM BBIBOSIIYIO €€ HA000OpOT MO CUMBOJIAM
nocse Haxatus ‘Enter’, kak moka3zaHo Ha CKpUHIIIOTE:

5l ermulator screen (80x25 chars) — O ¥

Beeaute damunuw-->familia
ailimaf

3. OTTpaHCcIUpoOBaTh NPOrpaMMy B OOBEKTHBIN KOJI.
4. IlpoBecTH OTNAKy MPOTPaMMbl U IPOBEPUTH MOJTYYAEMbIE PE3YIbTATHI.
5. CnenaTh BBIBOJI O TIPOJICIIAHHON paboTe.

4. COAEP)KAHUE OTYETA.



OT4eT KOJKEH BKIIOYATH:

" TUTYJbHBIN JIUCT;

" ONHCAHHE LIETU PAOOTHI;

" ONHCAHME 33/IaHMS Ha TPAKTHUECKYIO paldoTYy;

" JIUCTUHTH IPOrPaMM;

" pe3yJbTaThl BHIMOJIHEHUS TPOrpaMM(CKPUHIIOTHI);
"  BBIBO/I.

5. KOHTPOJIBHBIE BOITPOCHI

1. KakoB cuHTakcuc komaHnj accembiepa’?

2. Kakume rpymnmbel gupektuB Bwl 3Haere? Kakue u3 JUPEKTHB 00s3aTENIbHBI B
nmporpamme Ha accemoiepe?

3. Yrto o3HauaeT komaHaa Xor bx, bx

4. Kak onpenenTh — CKOJIBKO CJIOB B BBEIEHHOM CTPOKE?

5. Uto mpon3oiaET, ecii He IOCTaBUTh CUMBOI § MIPH OOBSIBICHUU CTPOKHU?

Buumanune! YroObl ImepeBECTH TEKCT Ha CIEAYIONIYI0O CTPOKY Haao BBECTH
ynpasssttornre cuMBostbl 10 (OAh) u 13 (0Dh). Jlenaetcst 30 Tak:

mov
mov
int
mov
mov
int

dl,10 ; mns BeIBoga cumBoia B dl moimkeH OBITH €ro Ko
ah,2 ; kox mpepsIBaHUsS BBIBOJA CHMBOJIA

21h ; BBI30B caMOro IpepHIBaHUS

dl,13 ; nns BeiBoga cumBoia B dl moimkeH OBITH €ro Ko
ah,2 ; kox mpepsIBaHUS BBIBOJA CHMBOJIA

21h ; BBI30B caMoro IpephIBaHMsI.

AJNTOPUTM 3aJJaHHOW MPOTrpaMMBbl TaKOM:

JlenaeTcs 3ampoc Ha BBOJ CTPOKH((paMUITUHN).

Broautcs crpoka(dhamumms).

[lepeBoauTCS Kypcop Ha IPYTyIO CTPOKY.

BreiBogutcss ¢gamunus B 0OOpaTHOM TOpsiAKe IO CHUMBOJaM, T.e. CHadasa
BBIBOJIUTCS TOCIEAHS OyKBa (paMUIINH, TIOTOM TPETOCIEIHSS U T. .

Onucanue mokaszareliel U KPUTEPUEB OLICHUBAHUS KOMIIETCHIIMH Ha Pa3IUYHBIX

oTallax

170, dbopmMupoBaHus, ONMCaHUE HIKAJIBI OLICHUBAHUSI.



Taoauna 7

. KpuTepuu oueHMBAHHAS Pe3yJbTATOB 00y4eHust Haumenosanne
ILnanupyemMble pe3y/ibTaThl OCBOCHHSI KOMIeTeHIH i OLIEHOYHOT 0
HEY/I0BJIETBOPHTEILHO | YIOBJIETBOPHTEILHO X0po1Io OTJIHYHO cpeacTBa

OIIK-5 Cnocoben pa3pa6aTLIBaTI) AHAJIMTUYCCKUEC W YHCICHHBIC METOAblI IMPU CO3JaHUN MATEMATHYCCKUX Mo;[enef/i MalirH, IIPpUBOJOB, 060pyIIOBaHI/IH, CUCTEM, TCXHOJIOTMYCCKHX
IIPOLECCOB

OIIK-12 Cmocoben pa3pa6aTLIBaTI) U ONTUMH3HUPOBATL AJTOPHUTMbBI MU COBPEMCHHBLIC HPI(I)pOBLIe CUCTEMbI aBTOMATHU3UPOBAHHOI'O ITPOCKTUPOBAHUA TEXHOJOIMYCCKHUX IMPOLCCCOB,
CO3/1aBaTh NpOrpaMMbl U3IOTOBJICHUA I[eTaJ'Ieﬁ " Yy3JIOB pa3anH017[ CJIO)KHOCTH Ha CTaHKaxX C YMCJIOBBIM NPOrpaMMHBIM YHPABJIICHUEM, TPOCKTUPOBATL aJITOPHUTMbI (byHKHI/IOHI/IPOBaHI/IH

TUOKHUX MPOU3BOACTBEHHBIX CUCTEM
T1K-2 Crocoben MPUMCHATD IpaBujia pa3pa60TKI/I IMPOCKTOB aBTOMATU3WPOBAHHBIX CUCTEM YIIPABJICHHUA TEXHOJIOTMYECKUMHU PO ECCaMU U TUIIOBBIC TPOCKTHBLIC PEHICHUSA

Snamo:
munsl apxumexkmyp — npoyeccopos; munbl
cospemenHble cnocooul KOHU2ypuposanus
MUKPONPOYECCOPHBIX 6CMPAUBAEMBIX CUCTIEM, CdopMUpOBaHHbIE
o CdopmupoBaHHBIE
obwue  NPUHYUNvl  NOCMPOeHUs  Yupposwvix| o H , HO coJiepsKaIme
MUKDOINIEKMPOHHBIX YCHPOUCME; parMeHTapHbIe 3HAHUS eMOJTHBIE 3HAHUS O CHCTeMaTHYeCKHe
3HAHUSA
8UObl NMPOMOKON08 CBA3U; CNOCOObl U Memoobl npo0Oenbl 3HAHUS
nocmpoeHus MUKPONPOYECCOPHYIX,
MUKPOKOHMPOINEPHBIX CUCTHEM;
A3bIK  KOHQUSYPUPOBAHUA — NPOSPAMMUPYEMBIX
[MpakTuyeckue pabora
3auer
Ymemn: ‘YMeHus MoJIHbIE,
€030a8amsb MUKPONPOYECCOPHbIE YCMPOUCcmea; onyckatotcess | CdhopmupoBaHHBIE
ponpoyeccoprvie yemp YactryHble yMeHUs Henonuele ymenus prony bopmnp
nPoBOOUMb  AHAAU3  CMAOUTLHOCTHU — pabombl HeOombIIHe YMEHHs
MUKPONPOYECCOPHBIX YCMPOUCMS, OIuOKH
\Bnademb: B Vertelioe
TEIIHOE U
HABLIKAMU PA3PAbOMKU CUCTEMbL KOMAHO O CHCTEMATHYECKOM
N YacTryHOE BlIaficHHE HecuncremaTtnaeckoe TIPHMEHEHHN CHCTEMATHYECKOE
MUKPONPOYECCOPHOUL CUCTNEeMb,
HaBBIKAMHU NPHMEHEHNE HABBIKOB HABEIKOB NpHMEHEHUE
Hasvikamu pabomvl co cpeocmeamu OmaaoKy u
JIOITYCKArOTCSI HaBbIKOB
NPOSPAMMUPOBAHUS MUKPONPOYECCOPO8, P




8. Ocol0eHHOCTH peaju3alMi JUCHUIUVIMHBI JUIS HWHBAJUAOB ¥ JHI C
OrpPaHUYEeHHBIMH BO3MOKHOCTSIMHU 3/10POBbBSI.

JUis  OCyIIeCTBIEHUS TPOIEAYyp TEKYIIero KOHTPOJS  YCIEBAEMOCTH H
MIPOMEKYTOYHOM aTTECTAIMU OOYYAIOIIUXCS CO3MaHbl (POHJBI OIEHOYHBIX CPEJICTB,
aanTHPOBAHHBIC /TSI MHBAJIUIOB U JIMI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbS U
MO3BOJISIFONIME  OICHWTH  JIOCTH)KCHHE HMMHU  3allJJAHUPOBAHHBIX B OCHOBHOM
o0Opa3oBaTeIbHOW TMporpaMMe pPe3yJbTaToB OOYYCHHS M YPOBEHb C(HOPMUPOBAHHOCTH
BCEX KOMIICTCHITUH, 3asiBJICHHBIX B 0Opa3oBaTelibHON mporpamme. dopma mpoBeaeHus
TEKYIICH aTTecTalmuu I CTYACHTOB-MHBAJIWJOB YCTAHABIMBACTCA C Y4ETOM
WHAVUBUAYATBHBIX TCUXO(PU3UYECKUX OCOOEHHOCTEeH (YCTHO, MUCBMEHHO Ha Oymare,
MUCBMEHHO Ha KOMIIbIOTEpE, B (hopMe TECTHpPOBAaHUS W T.IL.). IIpM TecTUpOBaHUM IS
CTa0OBUIAIIUX CTYJACHTOB HCIIONIB3YIOTCS (POHJIBI OLICHOYHBIX CPEJCTB C YKPYITHCHHBIM
mpudrom. Ha sKk3amMeH mpuriiamaercs COMPOBOXKIAIONMINN, KOTOPBIM 00ecIeuynBacT
TEXHHYECKOE COMPOBOXICHUE CTYIEHTY. [IpM HEOOXOAMMOCTH CTYACHTY-HHBATHIY
IPEIOCTAaBISIETCS JOTOJIHUTENIBHOE BPEMs UIsl MOATOTOBKM OTBETAa Ha 3K3aMeHe (HMin
3auere). OOyyaronmecs: ¢ OrpaHUYeHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI U 00yHaroluecs
MHBAJIUABl 00ECHEeUMUBAIOTCS TIE€YATHBIMHU UM 3JIEKTPOHHBIMH  00pa30BaTebHBIMU
pecypcamu (MpoOrpamMMbl, y4eOHBIE MOCOOUS ISl CaMOCTOSITEIIBHOM padoOTHl M T.1I.) B
dbopMax, ananTUPOBAHHBIX K OTPAHUYEHUSM HX 3/I0POBbS U BOCIIPUATHS HH(DOpMAIUK:

1) id WHBAJUAOB M JIMIl C OrPAHUYCHHBIMH BO3MOXKHOCTSMH 3J0POBBS MO
3peHuIo:

- IUIAl CJIeNbIX: 3aJIaHUs JIJIs1 BHITIOJIHEHHSI HA CEMHUHAPaX M MPAKTUYECKUX 3aHITHSIX
opopmisitorcs  penbeHO-TOUeUHbIM MmpudTOM bpaitns unu B BUAE SIEKTPOHHOTO
JOKYMEHTa, JIOCTYITHOTO C TIOMOIIBIO KOMIBIOTEpAa CO CHEIUATH3UPOBAHHBIM
MpPOrpaMMHBIM  OO€CTICUeHHEeM ISl  CJETbIX, 00 3a4MTHIBAIOTCS ACCHUCTCHTOM;
MMMCHMEHHBIE 3a/IaHUS BBITIOJIHAIOTCS Ha Oymare penbedHO-ToueuHbIM mpudToM bpaiimns
WIM Ha KOMIIBIOTEPE CO CHEIUATU3UPOBAHHBIM MPOTPAMMHBIM OO€CTICUeHUEM IS
CJIETIBIX JTUOO HAJUKTOBBIBAIOTCA ACCUCTEHTY; OOYUYAIOIUMCS ISl BBITIOTHEHUS 3aaHUs
py HEOOXOMUMOCTH TPEIOCTABIACTCS KOMIUIEKT MHCHhbMEHHBIX MPUHAICKHOCTEH H
Oymara misi mnucbMma penbedHO-ToueyHbIM mipudToM bBpaiing, koMmbloTep €O
CHEIUATH3UPOBAHHBIM ITPOTPAMMHBIM 00ECIICUEHUEM JJTSI CIICTIBIX;

- AJIdA cnaﬁonnzmumx: oOecrieunBaeTCs HHAWBUAYAJIBHOC  PAaBHOMCPHOC



ocemienne He MeHee 300 mrokc; oOydaromMMCsl [UIsl BBINOJTHEHUS 3aJlaHdsd TMpu
HEOOXOAMMOCTH IPENOCTABIAECTCA YBEIMYMBAIOIIEE YCTPONCTBO; BO3MOYKHO TaKKe
HCIIOJIb30BaHUE COOCTBEHHBIX YBEJIMUYMBAIOIIMX YCTPOWCTB; 3aJaHUs ISl BBINOJHEHUS
3a/laHuid 0(OPMIIAIOTCS] YBEJIMYEHHBIM HIPU(DTOM;

2) JUIS MHBAJIUOB U JIUI] C OTPAHUYCHHBIMU BO3MOXXHOCTSIMU 3/IOPOBbBS MO CJIYXY:

- IJISl TIIyXUX M cJ1a00C/abIaMX: 00eCIeunBaeTCsl HaJIN4ne 3ByKOYCHINBAIOIIEH
annaparypbl KOJUIEKTMBHOTO TMOJIb30BaHUSA, TMpPU HEOOXOJUMOCTH OOydYarommumcs
NpeIOCTaBIsIeTCsl 3BYKOYCHJIMBAIOIIAs anmnaparypa HHIAUBUAYAJIbHOTO TMOJIb30BaHUS;
IPEJOCTABIISIOTCS YCIYTH CYpIONEPEBOAUNKA;

- IJIS1 CJITIONJIYXHMX JJOITYCKAeTCsl IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOLIETO YCIYTH
TU(IOCYpAONIepeBOAUMKA (MIOMUMO TPEOOBAHMM, BBIMOTHAEMBIX COOTBETCTBEHHO IS
CJIETIBIX U TITYXUX);

3) ISl ML C TSOKETBIMU HAPYIICHUSIMHA PEYH, TIIYXUX, CIa00CIBIIIANIUX JCKIHH 1
CEMUHAPBI, TPOBOJUMBIE B YCTHOM (popMe, MTPOBOJATCS B MUCbMEHHOU (hopme;

4) s WHBAJMIOB W JIMII C OrPAaHUYCHHBIMH BO3MOXHOCTSIMHU  3JI0POBBS,
MMEIOIINX HAPYLICHHS ONIOPHO-ABUIATEJILHOI0 anmnapara:

- O JUI ¢ HapyUIEHUSMH OIIOPHO-ABUTATEIBHOIO ammapaTa, HapyLIEHUSIMU
JABUTATENbHBIX (PYHKIIMHA BEPXHUX KOHEYHOCTEH MJIM OTCYTCTBUEM BEPXHUX KOHEUHOCTEM:
NUCbMEHHbBIE 33JaHMs BBINOJHAIOTCS Ha KOMIBIOTEPE CO CIEHUAIU3UPOBAHHBIM
IpOrpaMMHBIM O00ECTIEUEHUEM WJIM HaJMKTOBBIBAIOTCS ACCUCTEHTY; BBIIIOJIHEHUE 3a/1laHU
(TecToB, KOHTPOJBHBIX PA0OT), IPOBOAUMBIE B TUCBbMEHHOH (hopMe, IPOBOJAATCS B YCTHOU

dbopme mmyTem orpoca, 6ecebl ¢ 00yJaroITUMCS.

9. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE o0ecTiedeHne JUCIUNTHHbI
a) OCHOBHas JMTEeparypa
1. JluennioB C.H., Buneaun A.Jl., T'opronoB A.I'. OCHOBBI MHUKPOMNPOIIECCOPHOM
TeXHUKU: yueOHoe nocooue. - Tomck: TITY, 2007. - 118c.
2. T'opronoB A.T'., JluBenmnos C.H. Apxutektrypa mukpokontpoiepa IN-TEL 8051. -
Tomck: TITY, 2005. - 80c.



3. banamos E.IIl., IlyzankoB JI.B. Mukpomnpoueccopel U MHKPOIPOLIECCOPHBIE
cucteMbl. YuebHoe nocobue s By3oB / [lox pen. B.b. CmomnoBa. — M.: Paano u cBs3b,
1981.

4. Epmonra H. 1O., UBamenkor O. H., Kypckos C. FO. Muxkponponeccopsl. — CaHKT-
[TerepOypr, 2002.

5. Muxkpornporeccopsl: B 3-x kH. / o pen. C. B. IIpecuyxuna. — M.: Bricias
mkona, 1986. — Ku.1. —495 c. — Ku. 2. — 383 ¢. — KHn. 3. — 351c.

0) 10MOJTHUTEJILHAS JIUTepaTypa

6. bacmanos A. C., Illupokos 0. @. Mukponpoueccopsl 1 OTHOKPUCTAIbHBIE
MukpoOBM: Howmenknatypa u (QyHKIMOHaNbHBIE BO3MOXHOcTH / mon pea. B. T.
JompaueBa. — M.: Dueproatomusaart, 1988. — 127c.

7. Byn A. Mukpormpoiieccopsl B BOIIpOcax M OTBETax / mep. ¢ aHria. — M.:
Dneproaromusaart, 1985. — 185c.

8. HNutepdeiicel cucteM 00pabOTKU JaHHBIX: CHpaBOYHUK / moja ped. A. A.
MsaeBa. — M.: Pagno u cBs3p, 1989.

Q. Komapos A. B. Brenenue B mukpomnpoiieccopsl: KOHCIEKT JEKIUid 110 Kypcy
«MuxkpomnporeccopHbie ycTpoicTBay. — OoauHCK: UATD, 1998.

10. MsueB A. A., BanoB B. B. MHTepdeiichl BEIUUCIUTENBHBIX CUCTEM Ha 0ase
MuHH- 1 MUKpoOBM / ox pen. b. H. Haymoa. — M.: Paguo u cBs3b, 1986. — 248c.

11. T'ypor, B. B. Mukpomnporneccopasie cucrembl: ydeoHuk / B.B. I'ypoB. —
Mocksa: UTHOPA-M, 2019. — 336 c. + lon. maTepuansl [DneKTpoHHBIN pecypc; Pexum
noctyma: http://new.znanium.com]. — (Cpennee npodeccroHaapbHoe 00pa3oBaHHE). -
ISBN 978-5-16-107848-8. - Tekcr: AIIEKTPOHHBIM. - URL:
https://new.znanium.com/catalog/product/1025253

12. Tarapuna, JI. I'. Texanueckue cpeactBa mHbopMaTH3anuu: yded. mocobue /
JL.LI'. 'arapuna. — Mocksa : U] «®OPYM» : UH®PA-M, 2019. — 255 ¢c. — (Cpennee
npodeccuonansHoe oopazoBanue). - ISBN 978-5-16-106201-2. - TekcT: 3MeKTPOHHBIN. -
URL.: https://new.znanium.com/catalog/product/1021128

13. Konpmae, B. [I. OcCHOBBI anropuTMu3ald W MpPOrpaMMHUpPOBaHUsi: yueO.
noco6ue / B.Jl. Konmaes ; mox pen. mpod. JI.I'. I'arapunoit. — Mocksa: U1 «DOPYMy:
NH®PA-M, 2019. — 414 ¢. — (Cpennee npodeccuonanpHoe odpazoanue). - ISBN 978-



5-16-103967-0. - Tekcr : ANEKTPOHHBIM. - URL:
https://new.znanium.com/catalog/product/980416

14. IMapteika, T. JI. Mapteina, T.JI. BeruncnurensHass TexHuka : yued. mocooue /
T.JI. IMapteika, M.W. TlomoB. — 3-¢ u3xd., nepepad. u gon. — MockBa : ®OPYM ;
NH®PA-M, 2019. — 445 c. — (Cpennee npodeccuonanpHoe odpazoanue). - ISBN 978-
5-00091-510-3 (@OPYM) ; ISBN 978-5-16-013559-5 (MH®PA-M, print) ; ISBN 978-5-
16-104853-5 (MH®PA-M, online). - Teker : osnekrponHsii. -  URL:
https://new.znanium.com/catalog/product/1019423

15. Kanneman, C. A. Aaroput™Mu3anus U MPOrpaMMHUPOBAaHHE : y4eO. mocobue /
C.A. Kannegan. — Mocksa : U]l «®OPYM» : UHOPA-M, 2019. — 352 ¢. — (Cpennee
npodeccuonanbHoe oOpazoBanue). - ISBN 978-5-16-100506-4. - TekcT : 31€KTPOHHBIN. -
URL: https://new.znanium.com/catalog/product/987207

16. CoxonoBa, B.B. PazpaboTka MOOMIBHBIX MPUIIOKEHUH : yaeOHOE 1mocooue s
cpennero npodeccruonansHoro oopazosanus / B.B. Cokonosa. — Mocksa : U3agaTtenbcTBo
IOpaiit, 2020
10. MaTtepuaibHO-TeXHHYECKOE o0ecnevyeHne TUCIUIIUHbI

Jucrumuinaa obecriedeHa J1abopaTopHBIMU CTEHJIAMU U KOMITBIOTEPHBIMU KJIACCAMHU

(4-25, 4-29, 4-35, 4-37), ocHAIlIEHHBIMH ITPOEKTOPAMH U HHTEPAKTHBHBIMU JTOCKAMHU.

10.1. MaTepuajibHO-TEXHUYECKasA 0a3a

7.1. TlomeweHus AJ51 CAMOCTOATEIbHON padoThI.

Yuebnas ayoumopus ons camocmoamenvHot pabomsi — 4-25, 4-29, 2.
I'posnviti [Ipocnexkm Xycetina Hcaesa 100.

Aynuropun 4-25, 4-29 aenaromcsa KOMNbIOMEPHbIMU KIACCAMU C OOCMYNOM K cemu

uUHmMepHem, OCHAWEHHLIMU JTUYEH3UOHHBIM npocpammibim obecneuenuem MS Windows u

MS Office.

CocTaBuTeNb.
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