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1. lleau u 3aga4y AMCUHUILIMHBI

HCHBIO N 3aaadaMMi IIPCroaaBaHUA I[aHHOfI AUCHOUININHBL ABJIACTCA HN3YYCHUC

crioco0OB W METOJIOB  pa3pabOTKu CUCTEM

YIOPABJIAIOMIMX MUKPOITPOLIECCOPHBIX KOMIIJIEKCOB.

IPOrpaMMHPOBAHMS YIPABJIECHUS,

2. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM POrpaMMbl

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

(IB.1).

IPOrpaMMHPOBAaHUS  MPOMBIIUICHHBIX KOHTPOJUIEPOBY,

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

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

Ta6auna 1
Kox mo #T'0OC NuauxaTopsl 10CTHKEHHUS ILnanupyemsble pe3ybTaThl
o0y4enusi no qucuuiuvinie (3YB)
Oo6menpodeccnoHaIbHbIE

OIIK-5 CrnocoGen | OIIK-5.1. Pa3zpabarbiBaer | 3HaTh:
pa3pabaThIBaTh QHAIINTHYECKUE ¥ YHCICHHBIC | _  (CHOBHBIC IPHHLMIEL
AHANUTHYECKHE M YUCIICHHBIE | METOAbl  NPU  CO3LAHHH (bYHKIHOHUPOBAHHS
METO/IbI pu CO3JaHUU | MATEMATHYECKUX  MOJeNen .

. MHUKPOITPOLIECCOPHBIX CUCTEM;
MaTeMAaTHYECKUX  MOJEJEH | MalluH, MIPUBOJIOB,
MaIlIHH, NPUBOIOB, | 000PYAOBAHUS, cucrem, | — HMPHUHIHUIIBI CO3IaHNA
00opyoBaHus, CHCTEM, | TEXHOJIOTHUYECKHUX HporpaMmm JIuE
TEXHOJIOTMYECKUX MPOLECCOB | MPOLIECCOB; MHUKPOKOHTPOJIJIEPOB;

(GYHKIMOHUPOBAHUS THOKUX
MIPOU3BO/ICTBEHHBIX CHCTEM

IIK-2 Cnoco0GeH mpUMEHSTbH
npaBuiIa pa3paboTKu
IIPOEKTOB

IK-2.1. [TpumensieT npaBuia
pa3paboTku IIPOEKTOB
aBTOMATH3UPOBAHHBIX

— CHCTEMBI 3allMCU W XpaHCHUA

OIIK-12 Cnoco6en | OIIK-12.1. Pa3zpabarbiBaeT u HPOTPAMM 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 | IPOTPaMMHBIM YIIPaBJICHUEM, — CO37aBaTh IIPOTPaMMBbI I
usrotoBnenuss  geraned  u | OIK-12.3. ITpoexTupyer | MUKPOIPOIIECCOPHBIX CUCTEM.
Y3JI0B Pa3JIMYHOU CIIOKHOCTH | aJITOPUTMBI Baaners:

HAa CTaHKaX C YHCJIOBBIM | (DYHKIIMOHMPOBAHUS THOKHX | - METOJAaMH NPOTrpaMMHPOBaHUS
MIPOrPpaMMHBIM YIIPABJIEHUEM, | TIPOU3BOACTBEHHBIX CUCTEM. MHKPOTIPOLIECCOPHEIX CHCTEM.
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
Bu mpoMexxyToYHOH arTecTanun 3a4yer 3ayer
Oﬁmaﬂ TPYA0EMKOCTh Yac. 144 144 144 144
JMCHHILTHHBL 3au. e 4 4 4 4




5. Conep:kanue TUCUMUIINHBI

5.1. Pa3aeanl AUCHMILIMHBI 1 BUIBI 3AHATHH

3 cemecTp ODPO u 4 300
Taoauna 3
Hacer Beero | 1a¢® | g, [Bcero
Ne HaumenoBanue pa3jena 3;::;:;]2 ;1:’; 4acos/ ;;ZI;'TXH npak-x yacos/
0/l | JMCHMIUIMHBI 10 CEMECTPAM | /.. (30 O®O 3.e. it/ 3. [3.e. 3.e.
107070 (01110 0390 0320 0390
1. OCHOBBI MEKPOTIPOIIECCOPHBIX 210.05 210,05
CUCTEM
2. ApXHTEKTYypa 210,05 210,05
MHUKPOIIPOIIECCOPOB
SI3BIKM IPOrPaMMHUPOBAHUS
3. MHKPOITPOIIECCOPOB M UX 4/0,1 4/0,1 8/0,22
0COOEHHOCTH
4, CucreMsbl MaMsITH 2/0,05 | 4/0,1 6/0,17 |2/0,05 | 2/0,05 |4/0,1
5, Buyrpennsz nepudepus 40,1 | 4/0,1 | 8/0,22 2/0,05 |2/0,05
MUKPOIIPOLECCOPOB
6. Topret BBOR@/BRIBORA M UX | 1y ¢ | 201 | 8/0,22 | 2/0,05 210,05
PErUCTPEI
Bnyrpennue taiimepsl 1
7. BHEIIIHUE TAKTOBEIE 2/0,05 | 4/0,1 6/0,17 2/0,05 2/0,05 | 4/0,1
FEHEPATOPEI
8. HpepLIBaHI/IHI/IBe“KTOpr 20005 | 2/0.05 4/0,1
IpepLIBAHUIA
CpecTBa mporpaMMHUpOBaHUS
9. 1 pa3pabOTKH, OTIaI0OYHBIC 2/0,05 | 2/0,05 4/0,1 | 2/0,05 2/0,05
T1aThI
Om1ajika MEKPOTIPOIIECCOPHBIX
10. TporpaMm 2/0,05 | 2/0,05 | 4/0.1




11 Cucrema onepaTopoB s3bIKa  (2/0 05 | 4/0,1 6/0,17
C#
12 Cpena pa3pa6co;1<n Ha S3BIKE |, /0,05 2/0,05
Beero 24/0,67 | 48/1,67 72/2 8/0,22 | 6/0,17 |14/0,39
5.2. JlekninoHHbIE 3aHATHSA
Tabauna 4
Ne | HammenoBanmue pa3jaesa
Copep:xanue pa3ziesa
n/n AUCHUTLIUHBI
4 cemecTp
Brenenue B
OCHOBBI MUKPOITPOIIECCOPHBIX CHCTEM, THITHI
L MHKPOTIPOTICCCOPHbIC MHUKPOITPOIIECCOPOB, 0COOCHHOCTH, C(HEepPhl MPUMEHEHHS
CUCTEMBI porip poB, ’ b TIp
5 Apxurexrypa RISC Muxponpoteccopsl RISC, 0coOeHHOCTH apXHTEKTYpHI,
crcTeMa KOMaH/I, TOPTHI BBOJIA/BBIBOIA
3. | AVR MHKPOKOHTpPOJIIEPHI [IporpammupoBaHiie BpeMEHHBIX HHTEPBAJIOB
4. Accembinep u C# S3bIKM TpOrpaMMUPOBAHUS, UX PA3IUYUs M 0COOEHHOCTU
Cpencrsa Br10op cpensl pa3pabOTKH U A3bIKA IIPOTPAMMUPOBAHUS
5. MIPOrpaMMHUPOBAHUS U P CPE/Ibt pasp porp p '
Otnagka mporpamMm
CUCTEMBI pa3pabOTKu
6. CcTema mpepiBanmii [TporpamMMHBIE OTIEPATOPEI HCTIONB30BAMS BHYTPCHHIX
BEKTOPOB MPEPBIBAHUI

5.3. IlpakTuyeckue 3aHATHS

Taoauna 5
Ne HaumeHoBanue pa3jiesa
Conep:kanue pa3jiejioB
n/n TUCHHUILJINHBI
Apxurekrypa, 0cCOOEHHOCTH, CUCTEMA
1. Muxpompoiieccopsl AVR, RISC
= [IUTAHUS
2 CucreMa KOMaHJI, TOPTHI BBOJA Oneparopsl, PECUCTPBL ¥ KOMAHJIBI
= BBLIBOJA oOpaleHus K BHYTpEeHHENR nnepudepuu
3 IIporpamMmmMupoBaHue CYETUMKOB U Oco0EHHOCTH PETUCTPOB BHYTPEHHUX
= TaliMepPOB TalIMEPOB U CUETYHKOB
Cpena pa3paboTku, HTEPPEIC,
4, C# u cpena pa3paOOTKH
- KOMITHJISATOD, OTIATYUK
5. TakToBBIE TEHEPATOPEI ITocTpoenne reueparopa




6. CamocTosiTesqibHAst padoTa CTYACHTOB 10 JMCUHUILINHE

CamocTosTenbHas pa60Ta BKJIIOYACT: IIOBTOPCHUC CTYACHTOM M3JIOKCHHOI'O Ha

JEKIUAX M IMPAKTUUYCCKHUX 3aHATHAX y‘l€6HOFO Marepuajia, pCHICHUC HMHAWBUAYAJIbHBIX

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

CamocrosiTenbHast paboTa, HanpaBlieHHAs HA YIJyOJIeHWE U 3aKpeIUIeHHE 3HAHUM, a

TAKKE PA3BUTHUC ITPAKTUICCKUX yMeHI/Iﬁ 3aKII04YacTCA B.

- AHAJIN3C TCOPCTUYCCKUX U (baKTI/I‘IeCKI/IX MAaTCpUaJIOB II0 BaI[aHHOfI TEMC,

MpOBCACHUN pPacCdYCTOB, COCTABJICHHHU CXCM H MOJICJIE Ha OCHOBE CIICHApHUCB pa6OTBI

TCXHOJIOTHYCCKOI'O 060pyI[OBaHI/I$I " IIPOU3BOACTBA,

- UI3YUCHUU TEM, BLIHCCCHHBIX Ha CAMOCTOATCIIbHYIO Hpopa60TKy;

- UI3YUCHUHN TCOPCTUUCCKOT'O MATCPpHAJId K IMPAKTUYCCKUM 3aHATUAM,

- BBIITOJIHCHUH 3a11aH1/1ﬁ IO NPAKTHUYICCKUM pa60TaM;

- [IOATOTOBKA pe(bepaTOB H IIPE3CHTAIIMOHHOI'O MAaTCPCjida K HCMY,

- HIOATOTOBKC K 3a4YCTY.

6.1. IlonroToBKa K NPaKTUYECKUM 3aHATUSIM

Tab6auna 6

Ne HaumeHnoBanue pa3jiesa
Coaep:xaHue pa3jienoB
n/n M CUMILTHHbI
ApXuTeKTypa, 0COOEHHOCTH, CUCTEMA
1. Muxkponpoueccopsl AVR, RISC p ypa, ’
= MUTaHUS
5 Cucrema KomMaH, TOPTH BBOAA Omnepatopbl, perucTpbl U KOMaHIblI
= BBIBOJIA oOpalleHus K BHyTpeHHel nepudepun
3 [IporpamMmupoBaHue CYETYNKOB U Oco0eHHOCTH PErucTPOB BHYTPEHHUX
= TaiiMepoB TalMEpOB U CUYETUYHMKOB
Cpena pa3paboTku, uHTEpdeiic,
4. C# u cpena pa3paboTku
= KOMITUJISITOP, OTJIA YUK
5. TakToBBIE TEHEPATOPHI [TocTpoenue reneparopa

6.2. TeMBI 1)1l TOKJIA10B

CamocTosTenbHas pa60Ta 1o HaHHOﬁ AUCHUINIMHE IIPCACTaBJIICHA B BUAC TCM, K

KOTOPBIM CTYACHTBI CaAaMOCTOATCIIbHO IMOATIOTABJIMBAIOT AOKJIAAbI U IIPC3CHTALIMH.




1. paspaborka TexHONOrH 3((PEKTUBHOIO MPOTrPAMMHUPOBAHMS 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 MOJXOJIOB K CHHTE3y aJTOPUTMOB, pealu3aluu UU(POBBIX
3aKOHOB YIIPaBJICHUS C IPUMEHEHHUEM KOMIIBIOTEPHOTO U MOJYHATYPHOT O MOJIETMPOBAHUS
CUCTEM Nepe/layu U OTPabOTKU YIPABISIOUIUX BO3JEHCTBUM;

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

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

6. pa3paboTka MHKpPOIPOLECCOPHBIX CHCTEM OOECHEUYMBAIOIINUX: COXPAHEHUE
OCHOBHBIX (DYHKIIMOHAJBHBIX XapaKTEPUCTUK IMPH MUKOBBIX HArpy3kax; HaJeKHOCTh
(PYHKLIMOHUPOBAHUSL pacIpe/leIeHHON 0a3bl JaHHBIX B YCJIOBHUSIX MHOIOIIOJACHCTEMHBIX
CUCTEM YIIPaBJIECHMS, HAJEKHOCTb JOCTABKM JaHHBIX B PEKUME PEaTbHOIO BPEMEHHU
MEXJy (PYHKIHOHAIBbHBIMM OJOKaMH C MaKCHUMAaJbHBIM OBICTPOAEHCTBUEM; KECTKYIO
CHUHXPOHHU3ALlUA C aCTPOHOMMYECKUM BPEMEHEM BCEH CETEBOI CTPYKTYpBI; pealu3aluio
QJITOPUTMOB YIIPABJICHUS C MCIIOJIb30BAHUEM PA3JIMYHBIX HCIIOJIHUTEIbHBIX MEXAaHU3MOB
(MpOMOPLMOHANIBHBIX, WHTETPUPYIOMIMX, HOCTOSHHONM CKOpPOCTH, MPONOPLUOHAIBHON
CKOpOCTH).

Y4eOHO- MeTOIUYECKOE 00ecliedYeHHe CaMOCTOSITe/IbHOM PadoThI CTY/IEHTOB

1. bacmano A. C., llupokoB 0. ®. Mukpornpoieccopsl U OJHOKPUCTAIbHBIE
MukpoOBM: Homenknatypa u QyHKIIMOHANBbHBIE BO3MOXHOCTH / moa pen. B. T
JlompaueBa. — M.: Dueproatomusaat, 1988. — 127c.

2 Byn A. Mukpormporieccopsl B BOIpPOcax W OTBETax / mep. ¢ aHria. — M.:
Oueproatomusznar, 1985. — 185c.

3. Nutepdeiicel cucteM 00pabOTKU JaHHBIX: CHOpaBOYHUK / moj ped. A. A.

MsueBa. — M.: Pangno u cBsa3b, 1989.



4, Komapos A. B. Beenenune B mukponpoueccopsl: KOHCHEKT JeKIuid 10 Kypcy
«MukpornporueccopHsie ycTporctBay. — O0uunck: AT, 1998.

S. MsueB A. A., lIBanoB B. B. MHTtepdeiichl BEIUNCIUTENBHBIX CHCTEM Ha 0a3e
MuHU- 1 MUKpoOBM / nox pen. b. H. Haymosa. — M.: Paauo u cBs3b, 1986. — 248c.

6. I'ypos, B. B. Mukpomnporieccopusie cuctemsl: yueOHuk / B.B. I'ypoB. — Mocksa
: UIHOPA-M, 2019. — 336 c. + [on. marepuaibl [DJAEKTPOHHBIA pecypc; Pexum
noctyma: http://new.znanium.com]. — (Cpeanee npodeccuonaibHoe oOpa3oBaHHE). -
ISBN 978-5-16-107848-8. - Texcr: AIIEKTPOHHBIM. - URL:
https://new.znanium.com/catalog/product/1025253

7. I'arapuna, JI. I'. Texauueckue cpenacrtsa nnpopmaruzanuu: yueo. mocoodue / JL.IT'.
lNarapuna. — MockBa: Ul «DOPYM» : UHOPA-M, 2019. — 255 ¢. — (Cpennee
npodeccuonanbHoe oopazoanue). - ISBN 978-5-16-106201-2. - TekcT: 351eKTPOHHBIH. -
URL.: https://new.znanium.com/catalog/product/1021128

8. Konnaes, B. /1. OcHOBBI alNropuTMHU3alMKA U TPOrPAMMHUPOBAHUS: y4eb. mocooue
/ B.. Konnmaes ; mox pexa. nmpod. JL.I'. 'arapunoit. — Mocksa: U] «®OPYM» : UHOPA-
M, 2019. — 414 c. — (Cpennee npodeccuonanpHoe obpazoranue). - ISBN 978-5-16-
103967-0. - Tekcr: AJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/980416

9. IMapteika, T. JI. Mapteina, T.JI. BeraucnurensHast TexHuka : yue0. mocooue / T.JI.
[Tapteika, N.W. TTonmoB. — 3-e u3x., nepepad. u gon. — MockBa: ®POPYM ; UHOPA-M,
2019. — 445 c. — (Cpennee npodeccuonanbpHoe oopa3zoBanue). - ISBN 978-5-00091-510-
3 (®OPYM) ; ISBN 978-5-16-013559-5 (MH®PA-M, print) ; ISBN 978-5-16-104853-5
(MHOPA-M, online). - Tekcr: AIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/1019423

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. -

URL: https://new.znanium.com/catalog/product/987207

11. CoxonoBa, B.B. Pa3zpaboTka MOOMIbHBIX MPUIIOKEHUN: yUeOHOE TOocoOue AJist
cpeanero npodeccuonanbHoro oopaszoanus / B.B. CokonoBa. — MockBa: M3gaTeiabCcTBO

IOpaitr, 2020


https://new.znanium.com/catalog/product/1019423
https://new.znanium.com/catalog/product/987207

/. ®OHbI OLIEHOYHBIX CPeICTB
Bomnpocs! k 3a4eTy 4 cemecTp:

Onpeznenenue npoueccopa, MUKpOIPOLECCOpa, MUKPOKOHTPOJLIEPA.
ApXHUTEKTypa MpOoIeccopa WIH BHIYUCIUTETLHON CUCTEMBI.

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

OcHosuble anemMeHTsl AJIY. OnHOpa3psAHBIN CyMMAaTOp, Ta0IHIIa UICTUHHOCTH.
YerpoiicTBo ynpasnenus (YY), dpyakuun VY.

Crek, ykazaTenb CTEKa, TPUHITUI pabOThHI CTEKA.

© N o 0 bk~ WD PE

[TocnenoBaTenbHOCTH PAOOTHI MUKPOIIPOLIECCOPA HA IPUMEPE TUITOBOM KOMaHBI (C
UCIIOJIb30BAHUEM YNPOUIEHHBIX CTPYKTYpHBIX cxeM Y'Y, AJIY u tunoo#t ctpyktypsl MII).
9. [IpepsiBanue, 00pabOTUYMK IpEpbIBaHUE, PAOOTa MUKPOMPOIIECCOPA.

10. MexaHU3MBI pean3alii yCIOBHBIX MIEPEXOJA0B B MAIIMHHOM MporpaMMme.

11. TloHsTHE MIMHBI B MEKPOIIPOIIECCOPHON TEXHUKE.

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

13.  IlocnenoBatenbHbiit HHTEpdeiic. OCHOBHBIC OTIMYUS MTOCIIEI0BATEIHLHOTO HHTEpJEiica
OT NapaJljIeIbHOrO HHTEpdeica.

14.  CunxpoHHas nocieoBaTeNIbHasl Iepejada JaHHbIX, CUTHAJIbHbBIE JIMHUUA. PopMaT
UH(OPMALIMOHHOTO Kajpa (BpeMEeHHasl [uarpamma).

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

16. Omnpenenenne MUKpOIpoOLECCOPa, MUKPOIIPOIIECCOPHBIX CPEJICTB,
MHUKPOITPOLECCOPHOU CUCTEMBI.

17.  Knaccudukauuss MUKpPOIIPOLIECCOPOB, 00JIaCTH TPUMEHEHUSI.

18.  Apxutekrypa MII, TuIbI apXUTEKTYP.

19. OmnpeneneHre MUKPOKOHTPOJLIEPA.

20. MamuHHBIN TaKT, MAIIMHHBINA ITUKI.

21.  Otmuuurenshbie ocobeHHocTH RISC mukpomnporeccopos ot CISC.

22.  OpHOpa3psaHbI cCyMMaTop, TabJInIla UCTUHHOCTH.

23. Craruyeckue 3allOMUHAIONINE YCTPOMUCTBA

24.  JluHamuuecKue 3allOMUHAIONINE YCTPOMCTBA



25. 3anoMHHAIOIINE YCTPOWCTBA C IPOU3BOIBLHON BEIOOPKOIA

26.  MukpocxeMbl TaMsITH B COCTaBE MUKPOIIPOIIECCOPHOIN CUCTEMBI

27. OO6mme xapakTepUCTUKH MUKPOKOHTpoepHoro cemerictea MCSS51.

28.  Muxkpoxoneptop ADUCS12, otnuuntensHubie ocodeHHocTr ot Intel8051.

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

30. Krnaccudukamms KoMaHI.

31. BrImonHEHHE MUKPOIPOIIECCOPOM MOAMPOTPAMMBEI.

32. MexaHuU3MBbI Miepelayy MapaMeTPOB MOAIPOrpaMMe B MAIIMHHOM MporpaMMme.

33.  Kaxue xoMaHpI MOKHO UCIIOJIB30BATh JAJIS1 CO3JaHUS [IUKINYECKOM MPOTrpaMMBbI?
34. Kakumu 0053aTeIbHBIMH CBOMCTBAMH JIOJKHA 00J1aJ1aTh MOAIIporpaMma?

35. Kakum 06pa3oM UCTIONIB3YeTCs CTEK MPHU BHITTOJHEHUH MOAMPOTPaMM U 00pabOTIYNKOB
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. TlapannenbHas nepenava naHubiX. [luna ganasix. [una anpeca. [luna ynpasneHus.
41. TlocnenoBatenbHbii uHTEpQeiic. OCHOBHBIE OTJIMUUS MOCIEI0BATEILHOIO HHTEpJeiica
OT MapaJijIeNIbHOrO HHTEpderica.

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

43.  Opranuszanus pusundeckoro ypoBHs uHTepdeiica RS-232C

44.  Opranuzanus pusnueckoro ypoBHs untepdeiica RS-485.

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

46. Opranuzanus pekuma peajibHOro BpeMEHH B MUKPOIIPOIIECCOPHOM 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'POSHEHCKHM I'OCYJAPCTBEHHBI HEOTAHOM TEXHUYECKAH YHUBEPCUTET
NMEHU AKAJJEMHUKA M.I.MUIHOHIIIUKOBA

NHcTuTyT DHEpreTUuKN

Hucnunnunaa: MuKponpouneccopHbie YCTPOMCTBA cMCTEM YIpaBJIeHUS
Hampasnenue: 15.04.04. ABTomMaTu3anus TEXHOJOTHYECKUX MPOLECCOB U MPOU3BOJCTB
[Mpoduis: "ABTOMAaTH3AINS TEXHOJOTHICCKUX IPOLIECCOB M MMPOU3BOJICTB

Cemectp__4_

BUJIET Ne 1

1. Kakue KOMaH/JIbI MOXXHO HCIIOJIB30BaTh JJId CO3JaHUA III/IKJ'II/I‘-IGCKOI\/JI HpOFpaMMBI?

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: U3yuenne nporpammuoii cpeast TASM
1. HEJIb PABOTBI

Lenpto pa®oOTHI SBISIETCS OCBOCHHE WHCTPYMEHTAIBHBIX CPEJICTB CO3/IaHUS MPOTPAMM Ha SI3bIKE
accemoOuepa.

2. Ilpouenypsl popMupoBaHus MPOTrPaAMMBbI

Y OOJBIIMHCTBA CYIIECTBYIOUIMX peaju3alfii acceMOliepa HET HMHTETPUPOBAHHOW CpEJIbI,
mogo6uoi Turbo Pascal unu Turbo C. ITosTomy utst BeIOJHEHHS (QYHKIHIA 110 BBOAY KOJa IIPOrPaMMBbI,
€¢ TpPaHCIALUU, PEJAKTHPOBAHUIO M OTJIaJKe HEOOXOIMMO HCIHOJIB30BaTh OTACIbHBIC CITy)KEOHbIC
IPOTrPaMMBI.

[TocnenoBarenbHOCTh MpolleaAyp (GOPMHUpPOBAHUS MPOTPAMMBI Ha s3bIKE accembiepa W
COBOKYITHOCTb MOPOXIaeMbIX (DaiiJIoB NIOKa3aHa Ha PUCYHKE 2.

v T
Beonx AccemOnuposa- KommioHOBKA Ormagka (TD,
TeKCTa Hie (MASM) (LINK) DEBUG)
[|

Pucynox 1- IIpouecc 06paboTku accemOiaep-nporpaMMsl



B nporniecce hopMupoBaHus MporpaMMbl Ha sSI3bIKE accemMOiiepa BhIZICNICHO 4 JTara:

- BBOJI UCXOJIHOTO KOJIa MPOTPAMMbI TEKCTOBBIM PETAKTOPOM,

- TPAHCIALMS IPOrPAMMBI,

- CO3/laHue 3arpy304YHOro MO,

- OTJaJKa NporpaMMbl.

OpHako OOBEKTHAsl MporpaMma emie He SBJSETCS 3aKOHYCHHOW WM HCIIOJHSEMOH, T.K. B HEH
ompenesieHbl HE Bce aapeca (mporpaMma He SIBIsETCA ‘‘TiepeMelniaeMoil”) M He OObEIMHEHBI YacTH
(6710KHM) TpOTrpamMMBI, KOTOPHIE MOTYT TPAHCIUPOBATHCS OTACIHHO C IENBI0 0O0Jiee MPOCTONW OTIIAIKH.
[IpeoOpazoBanre OOBEKTHOW MPOTPaMMBI B HCIOIHSIEMYIO (KOMIIOHOBKA) BBITIONHSCTCS 3arpy3uyuKoM

(pemaxtopom cBsizeir) LINK mmb6o TLINK (B 3aBucuMocT OT HCHOJIB3YyeMOHl  HpOrpaMMbl
accemOmupoBanus: it ASM, MASM — LINK, qns TASM — TLINK).

2.1. CTpyKTYypa nporpamMmmsl

[Iporpamma Ha s3bIke accemOnepa MpPEICTABISIET COOON IMOCIEIOBATEILHOCTh OIEPATOPOB,
OMMCHIBAIOLIUX BBIMOJHSEMbIE ornepanuu. OnepaTopoM (CTPOKOI) MCXOAHON MPOrpamMMbl MOXKET OBITH
WIM KOMaHJa, WU TceBjaoorneparop (IupekTuna) accemoOnepa. KomaHabl BBINONHSAIOTCS B Ipoliecce
pemieHusl 3aJadd Ha KOMIBIOTEpE, a AMPEKTHBBI — B Tpollecce acceMONMpoBaHUS (TPAHCIISIINH)
nporpamMmebl. Ciie10BaTeNbHO, B OTJIMUME OT KOMaH] TUPEKTUBBI COOOIIAIOT acceMOiepy (TpaHCIATOpY),
9TO €My JleNlaTh C KOMaHJaM{ W JIaHHBIMH, KOTOpBIE BBOIATCS B mporpamme. Hwke B Tabnmme 1
MIEPEYHCISIFOTCS HanboJIee YacTo MCTIONIb3yeMbIe TUPEKTUBEI accemOepa.

2.2. Pa6ota c smyasTopom 8086

Heo6xomumo ckayaTh 1 yctaHOBHUTH nmporpamMmmy Emu8086 4.08 Ha cBOi KOMIBIOTEp. 3aITyCTUTh
e€ u co3aath HOBBIN (paitn yepe3 meHio FILE — NEW — COM TEMPLATE (®aiin — Hosrit — [1la6non
¢daiina COM). B penakrope MCXOTHOTO KOJIa IMOCJE 3TOTO BUJIUM CIIEAYIOIIEE:

& emu0Bs6 - and microp emulator 4.08 [JoEd
file edit bookmarks assembler emulator math  asciicodes  help
0 = . H . ) >
new open  examples save compile  emulate | calculator convertor

; You may customize thiz and other start-up tew |
; The lecation of this template iz c:hemudlBehi

org 100h

[« | ;Ij

line: 7 col: 8 drag a file here ta o

Pucynoxk 2- Co3nanue HoBoro daiina B Emu8086.

Msl OyzeMm co3zaBaTh UcnosHseMble (aitibl ¢ paciupenneM COM, Tak kak OHU 0o0Jiee IPOCThHIE.

[Tocne coznanus daitna B Emu8086 onricaHHBIM BBIIIE CIIOCOOOM B PEAAKTOPE MCXOJHOTO KOJa
BbI yBUUTE cTPOKY «add your code hear» - «g06aBbTe Barl KoJ 31ech» (puc. 3). DTy CTPOKY MBI yAalsieM
Y BCTaBJIIEM BMECTO HEE CIIECIYIOIIUIT TEKCT:

Begin:
mov  ah,0%h
nt 21h
int 20h
msg db Mean Vsanoenu Vpanos$'

Taxum 06pa3oM, MOIHBIM TEKCT MPOrpaMMbl OyJIET BBITTISAETh TaK:



ORG 100h
Begin:
mov

mov

int
int

ah.0%h

dx.offset msg

21h

20h

'"MBan MBanoeuu HMBaHoBS'

msg db

RET

Kpowme 3Toro B BepxHei yacTu enié IMEIOTCS KOMMEHTapuH (Ha puc. 3 — 3TO TEKCT 3eJIEHOTO
nBera). KomMmeHTapwmii B si3pike AcceMOJiepa HAYMHASTCS ¢ CUMBOJIA ; (TOYKA C 3aIATON) U IMPOJI0JDKACTCS
710 KOHIIA CTPOKH.

Takke OTMETHM, YTO PETUCTP CUMBOJIOB B sI3bIKE acceMOiiepa poiu He urpaeT. Bel Mmokere
nanucath RET, ret uimu Ret — 310 OyneT oHa 1 Ta ke KOMaHa.

Haxmute Ha KHOTIKY ‘COMpile’ 11 KOMIUIMPOBaHUSI TPOrPaMMbI. DTUM BbI IIPEBpAIlacTe
acceMOJIepHbIi (aii ¢ mporpaMMOi B UCTIOTHUTENbHBIN (haliil ¢ paciiupeHuem .com’.

B BHUJIUTEC OKHO C COO6H1€HI/I€M 00 YCIICITHOM BBITTOJIHCHU W KOMITUJISAIUU

mr e aan

szsembler status

extermnl  view

Listing 15 SRV
Symibol table is saved: “noname.com.symbol”

view.., »
close
external... i

Pucynoxk 3 — OKHO BBINIOJIHEHUSI KOMIUJISILIUA

BbI MokeTe coxpaHHUTh 3TOT (haiiin Ha auck B manky: ¢/emu8086/MyBuild mox umenem 1lab,
9TOOBI HE TYTAaThCs C IPYTUMU TporpaMMamMu. UTOOBI BEIITOJHUTH IPOTPaMMy, HaKMHUTE KHOTIKY
‘emulate’ (¢ 3eaE€HBIM TpeyroJbHUKOM) WK KinaBuiry F5. OTkpoercs 1Ba OKHA: OKHO SMYJISITOpa M OKHO
UCXOHOTO Koja (puc. 5).

e

ML
D
\ e [ow o

3 o o
ook [ (W
o [Fame
| F o
(= [
| s e
1w [oeme
s

i o (o i
o [orw "
R swen | soure | reer

KAMIYC

o mF B0 OAaEs A

Pucynok 4- Oxno smynsaTopa Emu8086.

S Beenmie 38600 TEXET ANG NOWCKA

B oxHe amyssTOpa 0TOOpa)KaOTCsl pETUCTPhl U HAXOATCA KHOIIKYU YIpaBJIeHUs IporpaMMoii. B
OKHE MCXOJIHOTO KOJa 0TOOpaXkaeTcs CXOIHBINM TEKCT Balllel MpOorpaMMBl, TJIe M0ICBEYUBAETCS CTPOKA,
KOTOpast BBITIOJIHAETCS B JaHHBII MOMEHT. BC€ 3T0 oueHb y100HO /Ui N3y4eHHs U OTIaJIKU IPOTPaMM.

B oxHe sMynsTOpa Bl MOKETE 3aIlyCTUTh Ballly IPOrpaMMy Ha BBITOJIHEHHE [EIMKOM (KHOIIKA
RUN) 160 B momaroBom pexxnme (kHomka SINGLE STEP). [omaroBerit pexxum yao0eH JUTst OTJIaIKH.
Hy a mpI ceiiuac 3amyctum nporpaMmy Ha BbinosHeHne kHonkoit RUN. Tlocne storo (ecnu Bl He
clieNlalii ONIMOOK B TEKCTE MPOTPaMMBbI) Bbl YBUAUTE COOOIIEHHE O 3aBEPIICHIH IPOrpaMMBI (puc. 5).
311ech BaM COOOIIAOT O TOM, YTO MpOrpaMma fepezaia yrnpaBieHnue ONepaluoHHON CHCTeME, TO eCTh



mporpaMma Obljia ycrenrHo 3aBepiieHa. Haxxmure kaonky OK B 3TOM OKHE U BbI YBUAUTE, HAKOHETI,
pe3ysbTaT paboThI Balllel TIEPBO# MPOrpaMMBbI Ha si3bIKe accemObiepa (puc. 5).

. message

FROGRAM HAS RETURNED CONMTROL
TO THE OPERATIMNG SYYSTEM

Pucynok 5 CooOuienuie o 3aBepiiieHuu IporpaMmmbl

3. IIOPAAOK BBIITOJIHEHU S PABOTbBI

1. YcranoButh nporpammy smyssitopa 8086

2. Habpats nmpuBeIeHHYIO B TEKCTE IMPOTpaMMy Ha acceMourepe.

3. By4nTh TUCTHHT IPOTPAMMBI.

4. OTTpaHCcIupoBaTh IPOrpaMMy B UCIIOIHUTEIbHBIN (haiiil.

5. [IpoBecTu OTIaAKY IPOrPaMMBbl U TPOBEPUTH MOTydaeMble pe3yIbTaThl.

6. Baectu B mporpaMmy cienyrome U3MeHeHHs: HallucaTh TPyIy, cBO€ UM U (HaMUIIHIO.

7. TlomyduTh MCHOJHUMBIA (haill MpoOrpaMMbl C JAHHBIMU IyHKTa 6 ¥ W3y4YUTh JAMIT MaMSTH
JAHHBIX C LENbI0 YICHEHUS! MEXaHU3Ma BHIPABHUBAHMUS.

4. COOEP)KAHUE OTYHETA

OTueT OJKEH BKITIOYATH:

a) TUTYJIbHBIN JIUCT;

0) popMyIUpOBKY 11eH pabOTHI;

B) OIMCAHUE PE3YJILTATOB BBIOJIHEHUS ITyHKTOB 3-7:

. JUCTUHTH MIPOTPAMM;

. PE3yJbTAThI BHITIOJIHECHUS MPOTrpaMM(CIeNiaTh CKPUH-IIOT BBIIOJIHEHHOH MPOrpaMMBbl);
T') BBIBOJIbI, COTJIACOBAHHBIC C IIEIIBI0 PAOOTHI.

5. KOHTPOJIBHBIE BOITPOCBI

1. Kakue rpynmbl perucTpoB BBIJENSIOTCS B MHUKPOIIPOLECCOPE M KAaKOBbl OCOOCHHOCTH HUX
UCII0JIb30BaHUA?

2. Kakyro pyHKIIUIO B MUKPOTIPOLIECCOPE BBIMOIHSAET peructp ¢iaaros?

3. Kak ucnonb3yercs peructp komann 1P?

4. Kakue marud HeoOXOJUMO BBINOJIHUTH JUIS MOJYYEHHs M3 MPOrpaMMbl Ha s3bIKe acceMOiiepa
UCTIOJHSIEMOTO MOTYJIs?

5. IlpokoMMeHTUpYIITE co/lepKaHHe JTUCTUHTA IPOTPAMMBI.

Onucanne mnokasarejned U KPUTEPHUEB OLICHWBAHUS KOMIIETCHIIMM HA Pa3jIWYHBIX

oTaliax nux (bOpMI/IpOBaHI/Iﬂ, OIIMCaHUC IIKaJIbl OLICHUBAaHMI.



Taoauna 7

. KpuTepnu 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, 060py}103aH1/Is[, 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 € YUCJIOBBIM MPOIrpaMMHBIM YIIPABJICHUEM, MIPOCKTUPOBATH AJITOPUTMbI (byHKHI/IOHI/IPOBaHI/ISI

TUOKHUX MPOU3BOACTBEHHBIX CUCTEM
T1K-2 Crocoben MPUMCHATD IpaBujia pa3pa60TKI/I IMPOCKTOB aBTOMATU3WPOBAHHBIX CUCTEM YIIPABJICHUA TEXHOJIOITMYECKUMU 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 MUKPONPOYECCOPHUIX,
MUKPOKOHMPOINEPHBIX CUCTHEM;
A3BIK  KOHQUSYPUPOBAHUA — NPOSPAMMUPYEMBIX
[MpakTuyeckue pabora
3auer
Ymemn: ‘YMeHus MoJIHbIE,
€030a8amsb MUKPONPOYECCOPHBIE YCTPOIICMEd; onyckatotcess | CdhopmupoBaHHBIE
ponpoyeccop yemp YactryHble yMeHUs Henonuele ymenus prony bopmnp
nPoBOOUMb  AHAAU3  CMAOUTLHOCTHU — pabombl HeOombIIHe YMEHHs
MUKPONPOYECCOPHBIX YCMPOUCMS, OIuOKH
\Bnademb: B Vertelioe
TEIIHOE U
HABLIKAMU PA3pabOmMKU CUCTEMb KOMAHO Ol CHCTEMATHYECKOM
N YacTryHOE BlIaficHHE HecuncremaTtnaeckoe TIPHMEHEHHN CHCTEMATHYECKOE
MUKPONPOYECCOPHOIL CUCTEeMbL,
HaBBIKAMHU NPHMEHEHNE HABBIKOB HABEIKOB NpHMEHEHUE
Hasvikamu pabomvl co cpeocmeamu OmaaoKy u
JIOITYCKArOTCSI HaBbIKOB
NPOSPAMMUPOBAHUS MUKPONPOYECCOPO8, P




8. Ocol0eHHOCTM peaju3alUy JUCHUIVIMHBI JUIS HMHBAJMIOB W JHI C
OrpPaHUYEeHHBIMH BO3MOKHOCTSIMHU 3/10POBbBSI.

JUis  OCyIIeCTBIEHUS TPOIEAYyp TEKYIIero KOHTPOJS  YCIEBAEMOCTH H
MIPOMEKYTOUYHOM aTTECTAIM OOYJYAIOIIMUXCS CO3MaHbl (POHMIBI OIEHOYHBIX CPEJICTB,
aJanTHPOBAHHBIC /ISl MHBAJIUIOB U JIMI] C OTPAHMYEHHBIMU BO3MOYKHOCTSIMU 30POBBS U
MO3BOJISIFONIME  OICHWTH  JIOCTH)KCHHE HMMHU  3allJJAHUPOBAHHBIX B OCHOBHOM
o0Opa3oBaTeIbHOW TMporpaMMe pPe3yJbTaToB OOYYCHHS M YPOBEHb C(HOPMUPOBAHHOCTH
BCEX KOMIICTCHITUH, 3asBJICHHBIX B 00pa3oBaTelbHON mporpamme. dopma mpoBeacHUS
TEKYIICH aTTecTaluu I CTYACHTOB-MHBAJIWIOB YCTAHABIMBACTCS C Yy4ETOM
WHAVUBUAYATBHBIX TCUXO(PU3UYECKUX OCOOEHHOCTEeH (YCTHO, MUCBMEHHO Ha Oymare,
MUCBMEHHO Ha KOMIIbIOTEpE, B (hopMe TECTHpPOBAaHUS W T.IL.). IIpM TecTUpOBaHUM IS
CITa0OBUIAIIUX CTYACHTOB HCIIONIB3YIOTCS (POHJIBI OIICHOYHBIX CPEJICTB C YKPYITHCHHBIM
mpudrom. Ha sKk3amMeH mpuriiamaercs COMPOBOXKIAIONMINN, KOTOPBIM 00ecIeuynBacT
TEXHHYECKOE COMPOBOXICHUE CTYIEHTY. [IpM HEOOXOAMMOCTH CTYACHTY-HHBATHIY
NPEIOCTAaBISIETCS JOTMOJHUTENBHOE BpeMs JUIsl MOATOTOBKM OTBETa Ha dK3aMeHe (MU
3auere). OOyyaronmecs: ¢ OrpaHUYeHHBIMH BO3MOXKHOCTSAMHM 37J0POBbS U O0yYarouuecs
MHBAJIUABl 00ECHEeUMUBAIOTCS TIE€YATHBIMHU UM 3JIEKTPOHHBIMH  00pa30BaTebHBIMU
pecypcamu (MpoOrpamMMbl, y4eOHBIE MOCOOUS ISl CaMOCTOSITEIIBHOM padoOTHl M T.1I.) B
dbopMax, aIanTUPOBAHHBIX K OTPAHUYEHUSM HX 3[I0POBbS U BOCTIPUATHSI HHPOPMAIIUHU:

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

- IUIAl CJIeNbIX: 3aJIaHUs JIJIs1 BHITIOJIHEHHSI HA CEMHUHAPaX M MPAKTUYECKUX 3aHITHSIX
opopMmisitoTcs penbePHO-TOUeUHbIM IpudToM bpaitns unu B BuAe SIEKTPOHHOTO
JOKYMEHTa, JIOCTYTHOTO C TIOMOIIbI0 KOMIBIOTEpA CO  CHEIUATU3UPOBAHHBIM
MpPOrpaMMHBIM  OO€CTICUeHHEeM ISl  CJETbIX, 00 3a4MTHIBAIOTCS ACCHUCTCHTOM;
MMMCHMEHHBIE 3a/IaHUS BBITIOJIHAIOTCS Ha Oymare penbedHO-ToueuHbIM mpudToM bpaiimns
WIM Ha KOMIIBIOTEPE CO CHCIHAIM3UPOBAHHBIM NPOTPAMMHBIM OOECIICUYEHUEM TSt
CJIETIBIX JTUOO HAJUKTOBBIBAIOTCA ACCUCTEHTY; OOYUYAIOIUMCS ISl BBITIOTHEHUS 3aaHUs
py HEOOXOMUMOCTH TPEIOCTABIACTCS KOMIUIEKT MHCHhbMEHHBIX MPUHAICKHOCTEH H
Oymara misi nucbMma penbedHO-TOYeYHbIM mipudToM bpaiins, KOMIBIOTEP €O
CHEIUATM3UPOBAHHBIM ITPOTPAMMHBIM 00ECIIEYEHUEM JIJIsI CIICTIBIX;

- AJIdA cnaﬁonnzmumx: oOecrieunBaeTCs HHAWBUAYAJIBHOC  PAaBHOMCPHOC



ocemienne He MeHee 300 mrokc; oOydaromMMCsl [UIsl BBINOJTHEHUS 3aJlaHdsd TMpu
HEOOXOAMMOCTH MPENOCTABIAECTCA YBEIMYMBAIOIIEE YCTPONCTBO; BO3MOXKHO TaKKe
HCIIOJIb30BaHUE COOCTBEHHBIX YBEJIMYMBAIOIIUX YCTPOMCTB; 3a/aHUs JJI BBITOJIHEHUS
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 TIOJb30BAaHUSA, MPU HEOOXOAMMOCTH OO0YyYarolmuMCs
NpeIOCTaBIsIeTCsl 3BYKOYCHJIMBAIOIIAs anmnaparypa HHIAUBUAYAJIbHOTO TMOJIb30BaHUS;
IPEJOCTABIISIOTCS YCIYTH CYpIONEPEBOAUNKA;

- IJIS1 CJITIONJIYXHMX JJOITYCKAeTCsl IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOLIETO YCIYTH
TU(IOCYpAONIepeBOAUMKA (TIOMUMO TPeOOBAHUM, BBIMOJHAEMBIX COOTBETCTBEHHO [IJIS
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 WHBAJIMIOB W JIMII C OrPAaHUYCHHBIMH BO3MOXHOCTSIMHU  3JI0POBBS,
MMEIOIINX HAPYLICHNS ONIOPHO-ABUIATEJILHOIO anmnapara:

- O JUI ¢ HapyUIEHUSMH OIIOPHO-ABUTATEIBHOIO ammapaTa, HapyLIEHUSIMU
JABUTATENbHBIX (PYHKIIMHA BEPXHUX KOHEYHOCTEH MJIM OTCYTCTBUEM BEPXHUX KOHEUHOCTEM:
NUCbMEHHbIE 33JaHUs BBIIOJHSIOTCS HA KOMIBIOTEPE CO CIEHUAIN3UPOBAHHBIM
IpOTpaMMHBIM O0ECIIEUEHUEM WM HaJMKTOBBIBAIOTCS ACCUCTEHTY; BBIIIOJIHEHUE 3a/1aHUN
(TecToB, KOHTPOJBHBIX PA0OT), IPOBOAUMBIE B TUCBbMEHHOH (hopMe, IPOBOJAATCS B YCTHOU

dbopme mmyTem orpoca, 6ecebl ¢ 00yJaroITUMCS.

9. YueOHo-MeTOANYECKOE M NH(POPMALIMOHHOE o0ecTiedeHne TUCIUTTIMHBI
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.Il., IlyzankoB JI.B. Muxkpomnporeccopel U MHKPOIPOIIECCOPHBIE
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. Ilpecnyxuna. — M.: Briciias
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 (QyHKuMOHanbHble Bo3MOxHocTH / moa pen. B. T.
JompaueBa. — M.: Dueproatomusaart, 1988. — 127c.

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

8. HNutepdeiicel cucteM 00pabOTKM JaHHBIX: CIpaBOYHUK / moxa ped. A. A.
Msuesa. — M.: Pagmo u cBsa3p, 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. HaymoBa. — M.: Paguo u cBs3s, 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 npodeccnoHanbHOe 00pa30OBaHHE). -
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.T'. I'arapuna. — Mocksa : UJ[ «®OPYM» : UTHOPA-M, 2019. — 255 ¢. — (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 pea. 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. BeruncnurensHas TexHuka : y4yed. mocodue /
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] «®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. CokonoBa. — Mocksa : U3natenbcTBo
Opaiit, 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-TEXHUYECKas 0a3a

7.1. TIlomeweHus AJs1 CAMOCTOATENIHLHOM 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 npocpammubim obecnewenuem MS Windows u

MS Office.

CocTaBuTeNb.
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