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1. leau u 3aa494 AU CIUILIHHBI

[lenpo W 3amayaMy TIPENIOJABaHUS JAHHOW JUCIUIUIMHBI SIBIISICTCS HM3ydYCHHUE
pa3paboTKu CUCTEM

YIPABJISIIOIIUX MUKPOIIPOIIECCOPHBIX KOMILIEKCOB.

CIIOCOOOB M METOJOB IPOrpaMMUPOBAHUS yIPABIICHHUS,

2. MecTO IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

HucuumummHaa oTHocuTcs K Onoky 1. Jucoumiauael (Moayiu), (opmupyeMoi
y4aCTHUKaMU 0O0pa30BaTeIbHBIX OTHONICHWH, IUCUUILIMHBI (MOAYJM) MO BBIOOPY 1
(AB.1). [ns uszydenust Kkypca TpeOyeTcsl 3HaHHE CIEAYIOUUX NUCHUIUIMH: «CHCTEMBI
IPOrpaMMHUPOBAHUS TMPOMBIIIIEHHBIX KOHTpoJuiepoB», «lludpoBbie u aHaIOroBble

YCTPOMCTBA aBTOMATHU3ALIUH.

3. IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS 10 JUCHUILINHE (MOAYJIIO),
COOTHECEHHBbIX ¢ HHAUKATOPAMHU J0CTUKEHHUS KOMIIETeHUI

Taoanma 1
Kox mo ®I'OC HNHaukaTopsl JOCTHKEHUS IlnannpyemMble pe3yjbTaThl
o0yuenusi no gucuuminue (3YB)
Oo6uenpodgeccuoHaIbHbIE

OIIK-5 Crnoco6en | OIIK-5.1. PaspabarbiBaeT | 3HaTh:
pa3pabaTsiBaTh aHAIIMTHYCCKUE M YHCICHHBIC |  _  [pyHupIbl
AHAMTHYECKAE U MHCICHHBIE | METOABL  TPH  COBMAHMH | yoroanivposanie
METO/IbI npu CO3JJaHUU | MATEMAaTUYECKUX  MojeJei .

. MHUKPOIPOLIECCOPHBIX CUCTEM;
MaTeMaTHYeCKUX  MOJeNel | MalllvH, MIPUBO/IOB,
MalllVH, IPUBOJIOB, | 00OPYIOBAHHS, cucrem, | ~ TPHHIHIIBI
o0opyoBaHus, CUCTEM, | TEXHOJIOTMYECKUX (QyHKIHOHMPOBAHHS
TEXHOJIOTHYECKUX TPOIECCOB | MPOIIECCOB; MUKPOKOHTPOJIEPOB;

(GYHKIIMOHUPOBAHUSA THOKHX
MIPOU3BOJICTBEHHBIX CUCTEM

IIK-2 CnocobeH npuUMEHSTbH
npaBuiia pa3paboTku
IIPOEKTOB

IIK-2.1. Ilpumensier npaBuiia
pa3paboTKu MIPOEKTOB
ABTOMATH3UPOBAHHbIX

— CHCTCMbI 3allUCU W XPaHCHUA

OIIK-12 Crnocoben | OIIK-12.1. Pa3zpabaTsiBaeT u HPOrPAMM MHKPOTIPOIIECCOPOB.
pa3pabarbIBaTh W | ONTHMH3HPYET aIrOPUTMBI M | o

ONITUMHU3UPOBATH AITOPUTMBI | COBPEMEHHBIE U ppPOBBIE )

U COBPEMEHHBIE LU(POBBIE | CHCTEMBI — aHAM3NPOBATE CHCTEMY
CHCTEMBI ABTOMATH3UPOBAHHOTO KOMaH/l MUKpOTPOLECCOPOB,
aBTOMATHU3UPOBAHHOTO IIPOEKTUPOBAHHUS — MO00paTh ONTHMANLHYIO
MPOECKTUPOBAHUS TEXHOJIOTHYECKUX CHUCTEMY NPOrpaMMHUPOBAHNA
TEXHOJOTMYECKHUX MPOLIECCOB, | IPOLECCOB; (SI3BIK) JTS1 MHKPOTIPOLIECCOPA,;
C03/1aBaTh MIPOTPaMMBI | IPOrPaAMMHBIM yIIPaBICHUEM; — CO3/1aBaTh NpOrpaMmbl JUIsz
usroronenust  geraned  u | OIIK-12.3. [Ipoektupyer | MUKPOIPOLECCOPHBIX CHCTEM.
Y3JIOB Pa3IMYHON CIIOAKHOCTHU | aJITOPUTMBI Baaners:

Ha CTaHKaX C YHUCJIOBBIM | QYHKIIMOHUPOBAHUA THOKHX | - METOAAMHU IPOrPAMMHUPOBAHUS
IIpOorpaMMHBIM YITPABJIICHHUEM, | IPOU3BOJCTBCHHBIX CUCTEM. MUKPOIPOLECCOPHBIX CUCTEM.
MPOEKTUPOBATh  AITOPUTMBI




IMIPOCKTHBIC PCILICHUA

ABTOMATU3UPOBAHHBIX CUCTEM | CUCTCM YIIpaBJICHUA
YHIpaBJICHUA TCXHOJIOTHYCCKNMH

TCXHOJIOTHYCCKHUMHU nponcccamMmu;, MNPUMCHACT
npoueccaMu nu THIIOBBIC | TUIIOBBIC IMPOCKTHEIC

pemiCHUs CUCTCM YIPABJICHHUA
TECXHOJIOTHYECKNUMH

IpoLeCcCamMH;

4. O0beM IMCUUILIHHBI M BUABI Y4e0HOI padoThI

Tao6auna 2
CemecTpbl
Bu yueouoii pagorr Bcero uacos/3.e. 4 4
(020110) 300 (010110) 300

KonTakTHas padora (Bcero) 60/1,66 14/0,39 60/1,66 14/0,39
B toM uncne:
Jlexuun 24/0,66 8/0,22 24/0,66 8/0,22
ITpaktrueckue 3austus (I13) 36/1 6/0,17 36/1 6/0,17
JlaGopaTopHbie paboTsr (JIP)
CamocTosiTeIbHasi pa6oTa (Bcero) 84/2,34 130/3,61 84/2,34 130/3,61
B toM uncne:
KypcoBoii nmpoekr
IToaroroBka K 3a4eTy 42/1.17 50/1,39 42/1,17 50/1,39
[TonroroBka K SK3aMeHy
IToaroToBKa K MPAKTUIECKUM padoTaM 42/1,17 80/2,22 42/1,17 80/2,22
Pegepar
By npomeKyTo4HON aTTecTaluu 3a4er 3a4er
Oﬁlllaﬂ TPYA0EMKOCTH Yac. 144 144 144 144
JMCHHILTHHBL 3au. ex. 4 4 4 4




5. Coaep:xanue TUCHUIIUHBI

5.1. Pa3neapl AMCHUILIMHBLI M BUABI 3AHATHH

3 cemectp OPO u 4 300
Taoauna 3

Yacel Bcero Yacel Yace: | Beero

Ne HaunmeHnoBanue pasaena aekex | Hacet g con/ | TRY | mpakx |yacos/

SAHATHHU npak-x 3aHATH /

n/m | AHCHMILUIMHBI 10 CEMECTPAM | ;. |3¢ QDO 3.e. it/ e 3-€. 3.e.
090 000 | o390 | 93?9 |0300

1 Bsenenue B

" | muKpompoueccopubie cuctemsl | 2/0,05 2/0,05
yIIpaBICHUS
2. SI3BIKK POrpaMMHUPOBAHUS U 210,05 210,05
HX OCOOEHHOCTH

3. Omneparopsl si3bika C 4/0,1 4/0,1 8/0,22

4. AIIT u ITAIT 2/0,05 | 4/0,1 6/0,17 |2/0,05 | 2/0,05 |4/0,1

5, Peructpel nopros 40,1 | 4/0,1 | 8/0,22 2/0,05 |2/0,05

BBO/1a\BBIBO/1A

6. Peructpb! npepriBanus 4/0,1 4/0,1 8/0,22 |2/0,05 2/0,05

7. TaiiMepbl, CYETUUKH 2/0,05 | 4/0,1 6/0,17 2/0,05 2/0,05 | 4/0,1

8. BekTopsl ipephIBaHmii 2/0,05 | 2/0,05 4101

CpencTa mporpaMmMupoBaHus
9. u pa3pabotku, omnanounsie | 2/0,05 | 2/0,05 4/0,1 | 2/0,05 2/0,05
TIJIATHI
Otaika MEKPOIIPOLIECCOPHBIX
10. porpamMm 2/0,05 | 2/0,05 | 4/0.1




11.

Cpenctsa pa3zpaboTku

2/0,05 | 4/0,1 6/0,17

12.

CpencTBa OTJIaIKK

2/0,05 2/0,05

Bcero

24/0,67 | 48/1,67 7212 | 8/0,22 | 6/0,17 |14/0,39

5.2. JIeKIIMOHHBIE 3aHATHSA

Ta6auna 4
Ne | HammeHoBaHue pa3aesa
Coaeprxanue pasnena
n/n AUCHUTLIHHBI
4 cemecTp

MukpornpouneccopHsie

1. CUCTEMBI M HX Oco0eHHOCTH MUKPOTIPOLIECCOPOB U UX apXUTEKTYPhI
APXUTEKTYPHI
2. | RISC MUKpOKOHTpOIIIEPHI Apxurekrypa RISC u ocobennoctu
3. PIC MHKPOKOHTpOJLIEPHI Oco0eHHOCTH, apXUTEKTypa
S3bIKN
4. SI3bIKK IPOrpaMMUPOBAHUS, UX PA3IMYUS U OCOOCHHOCTH
MIPOrPaMMHUPOBAHUS
Cpenctsa
Br160p cpeabl pa3paboTKH U A3bIKA IPOrPAMMUPOBAHHUSL.
5. MIPOrpaMMHUPOBAHUS U
OTiagka nporpamm

CUCTEMBI pa3pabOoTKH

6 Cucrema nopToB [IporpaMMHBIe OnIepaToOphl UCIOIH30BAHUS TTOPTOB
' BBOJIa\BBIBOJIA BBO/1a/BBIBOJIA

5.3. IlpakTuyeckue 3aHATHS

Taoauma 5
Ne HaunMeHoBaHHe pa3jaena
— Coaep:xkanue pa3iejaoB
n/n JTUCIHHUIIIMHDI
1 CucreMa nuTaHus ObecrieyeHre CTaOMIbLHBIM ITUTAHUEM
= MHUKPOKOHTPOJJIEPOB MHKpOIpoIreccopa
2 CucreMa BHYTPEHHEN IOATSHKKHA Oco0EHHOCTH IIOIKIIIOYEHNSI IOPTOB
= IIOPTOB BBOJA-BBIBOJIA BBOJ1a/BBIBOJIA
3 Buyrpennnii ¥ BHEIIHUN TaKTOBLIU Oc0o0EHHOCTH OIKIIIOYEHUS U
= TeHePaTo eTHUCTDBI
. ITprMepbl HCIIOAB30BaHUA, COOpKa,
4, TalMepnl, CYETIUKH
- oTJIafKa
THoakmroyeHne aHAJIOTOBEIX U
Ocobennoctu peructpoB AL u
5. LATI 1M (POBBIX TATYUKOB, 00paboTKa
CUTHAJIOB




6. CamocTosiTeJibHASI pa00Ta CTYJ€HTOB MO JMCIUIJIMHE

CamocrosTenbHas pa60Ta BKJIHOY9ACT: ITOBTOPCHUC CTYACHTOM H3JIOKCHHOI'O Ha

JCKOHAX M IMPAKTHYCCKHUX 3aHATHUAX yqe6Hor0 Marcpuaja, pCIICHUC HWHAWBUAYaAJIbHBIX

AOMAIIHUX 3aJa4, IIOATOTOBKY K KOHTPOJIBHOMY OIIPOCY U 3K3dMCHY.

CamocrosTenbHas pa60Ta, HaIIpaBJICHHAsA Ha YI‘JIY6JI€HI/I€ N 3aKpPCIIJICHUC 3HaHHﬁ, a

TAKIKC PA3BUTHC ITPAKTUICCKHUX YMCHI/Iﬁ 3aKJII049acTCA B!

- AHAJIN3C TCOPCTUYCCKUX U (I)aKTI/I‘ICCKI/IX MaTCpUuaJIOB IIO0 BaHaHHOi’I TCMC,

IMPOBCACHUN PACUYCTOB, COCTABJIICHHUU CXCM H MOJIeJIe Ha OCHOBE COCHAPHCB pa6OTBI

TEXHOJOTHYECKOro 000pyI0BaHuUs U POU3BO/ICTBA;

- UI3YUCHHUHU TCM, BBIHCCCHHBIX HAa CAMOCTOATCIIbBHYIO Hpopa60TI<y;

- I3YyYCHHUHU TCOPCTHUYCCKOI0 MaTCprajia K IPAKTUICCKUM 3aHATUAM,

- BBIIIOJIHCHHNH SaI[aHI/Iﬁ I10 IIPAKTHUYICCKHNM pa60TaM;

- IOJITOTOBKA pedepaToB U MPE3ESHTAIIMOHHOTO MaTepesa K HEMY;

- IOATOTOBKE K 3a4CTYy.

6.1. ITloaroroBKka K NpakKTU4YeCKUM 3aHATHIM

Taoauma 6

Ne HaumMeHoBaHuUe pa3jieia
CojeprxaHue pa3ienoB
n/n AUCHMILINHBI
1 Cucrema nuTtanus ObecnieueHne cTaOMIBbHBIM TUTAHUEM
= MUKPOKOHTPOJIIIEPOB MHUKpOIMpoIieccopa
5 Cucrema BHYTpEHHEN MOATKKH Oco6eHHOCTH MOAKIIOUEHHSI TOPTOB
= MOPTOB BBOJIa-BhIBOJA BBOJIa/BBIBOJIA
3 BuyTpeHHUl U BHEIIHUN TaKTOBBIN OcobeHHOCTH MOAKIIIOYEHHS U
= reHeparop pEerucTpsl
. [Tpumeps! ncnonb30BaHus, cOOpKa
4. TaniMepsl, CYETUUKHU PHUMEp » COOPKE,
- oTIaaKa
[TonxnroueHne aHAIOTOBBIX U
Oco6ennoctu peructpoB AL u A
5. ITATI U (POBBIX TaTIYMKOB, 00pabOTKa
CUTHAJIOB

6.2. TeMbI 1191 TOKJIA0B

CamocTtosiTenbHas paboTa Mo JaHHOW JUCHMIUIMHE MPEJCTAaBICHA B BUIE TEM, K

KOTOPBIM CTYACHTBI CAMOCTOSATCIIbHO ITOATOTABIMBAIOT JOKJIAAbI U IIPC3CHTAIUM.




1. pa3paboTka TexHOJOrUH 3(P(HEKTUBHOINO NPOrpaMMHUPOBAHUS BCTPAaUBAEMBIX
MHKPONPOLIECCOPHBIX MHOTOITOJCUTEMHBIX CUCTEM;

2. moBbIIIeHNE Y3PPEKTUBHOCTH pabOThl aJITOPUTMOB CUHXPOHHOT'O YIIPABJICHUS B
pacrpeneneHHON MHOTOIIOICHCTEMHOM CUCTEME B PEKUME PEAIBHOTO BPEMEHH;

3. pa3paboTka HOBBIX MOAXOJOB K CHHTE3y aJTOPUTMOB, peaju3alud HU(POBBIX
3aKOHOB YIIPABJICHUS C IPUMEHEHUEM KOMITBIOTEPHOIO U MTOJIYHATYPHOI'O MOJECIUPOBAHUS
CUCTEM Iepeiayll U OTPaOOTKH YIPABISIONIUX BO3ICHCTBUH;

4. pa3paboTka  NOAXOJOB K  CO3JaHUIO  BBICOKOHAJEKHBIX  CHUCTEMC
MHOTOYPOBHEBOM 3aIlUTON U PE3EPBUPOBAHUEM;

5. pelleHHe 3aJad 1O peaju3aldh  KECTKOro peXuMa CHUHXPOHU3ALHH
(YyHKIMOHATIBHBIX OJIOKOB M QJITOPUTMOB BHYTPU CHCTEMBl C MAaKCHUMaJlbHBIM
OBICTPOJIEHCTBUEM MPU OTPAHUUYECHHBIX BBIUUCIUTENBHBIX peCypcax;

6. pa3paboTka MUKpPOMNPOIIECCOPHBIX CHUCTEM OOECHEUMBAIOIINX: COXpPaHEHHE
OCHOBHBIX (DYHKIIMOHAQJIBHBIX XapaKTEpPUCTUK NpPU TMHUKOBBIX HAarpy3Kax; HaJeKHOCTb
(YHKIMOHUPOBAHUS paclpeiesieHHOM 0a3bl JaHHBIX B YCJIOBHUSX MHOTONOACHUCTEMHBIX
CUCTEM YIIPABJICHMs; HAIEKHOCTb JOCTABKM [AaHHBIX B PEXUME PEaJbHOIO0 BPEMEHU
MeXIy (PYHKIMOHAJILHBIMU OJIOKAMH C MaKCUMAaJbHbIM OBICTPOJAEHCTBUEM; MKECTKYIO
CUHXPOHM3allMsl C ACTPOHOMHUYECKUM BPEMEHEM BCEU CETEBOU CTPYKTYpPBI; pPEATH3ALNAIO
AJITOPUTMOB YIPABJIEHUSA C UCIIOJIb30BAHUEM PA3JIUYHBIX HCIIOIHUTEIBHBIX MEXAHU3MOB
(IponopLHUOHATBHBIX, HHTETPUPYIOIIHUX, MOCTOSHHOM CKOPOCTH, MPOMOPIMOHAIBHON
CKOpPOCTH).

Y4eOHO- MeTOAMYECKOE o0ecTeYeHHe CAMOCTOATEIbHOM pad0Thl CTYACHTOB

1. Komapos A. B. Beenenue B Mmukponporeccopsl: KOHCIEKT JIEKIIHM 10 KypCy

«Muxpormporieccopubie ycTpoiictBay. — Oouuack: AT, 1998.

2. bacmano A. C., llupokor FO. ®. Muxponpoueccopbl U OJHOKPHUCTATLHbIE
MukpoOBM: Homenkinatypa u ¢yHKIIMOHAIBHBIE BO3MOXKHOCTH / moa pen. B. T.
HompaueBa. — M.: Dueproaromusaar, 1988. — 127c.

3. Byn A. Mukpormporeccopsl B BOIpocax W OTBeTax / mep. ¢ aHril. — M.:

Oneproaromusaart, 1985. — 185c.



4, Nurtepdetickl cucreM oOpaOOTKM JTaHHBIX: CIPABOYHMK / moa ped. A. A.
MsueBa. — M.: Paguo u cBs13b, 1989.

5. MsueB A. A., BanoB B. B. UHTepdeiickl BRIUNCIUTENBHBIX CUCTEM Ha 0a3e
MuHU- 1 MUKpoOBM / o pen. b. H. Haymosa. — M.: Paano u cBs3b, 1986. — 248c.

6. I'ypos, B. B. Mukponpornieccopasie cuctemsl: yueonnk / B.B. ['ypoB. — Mocksa
: UHOPA-M, 2019. — 336 c. + [don. marepuansl [DJIEKTPOHHBIA pecypc; Pexum
noctyna: http://new.znanium.com]. — (Cpennee npodeccuoHaibHOe 00pa3oBaHHE). -
ISBN 978-5-16-107848-8. - Tekcr: AIICKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/1025253

7. 'arapuna, JI. I'. Texuuueckue cpencrBa unpopmatuzamnuu: yued. nocooue / JL.I.
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8. Konnaes, B. /1. OcHOBBI aNTOpUTMHU3ALUKA U TPOrPAMMUPOBaHUS: yueO. mocooue
/ B.JA. Konnaes ; nox pea. npod. JI.I'. 'arapunoit. — Mocksa: U] «DOPYM» : UHDOPA-
M, 2019. — 414 c¢. — (Cpennee npodeccuonaibHoe odpa3zoBanue). - ISBN 978-5-16-
103967-0. - TexcrT: AIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/980416

9. [Mapteika, T. JI. Mapteina, T.JI. BeruncnutenbHas Texnuka : yaed. mocodue / T.JL.
[TapTeika, U.W. TlomoB. — 3-¢ u3a., mepepad. u mon. — MockBa: DOPYM ; UHOPA-M,
2019. — 445 c. — (Cpennee npodeccuonanbaoe oopazopanue). - ISBN 978-5-00091-510-
3 (POPYM) ; ISBN 978-5-16-013559-5 (MH®PA-M, print) ; ISBN 978-5-16-104853-5
(MH®PA-M, online). - Tekcr: 3JIEKTPOHHBIMN. - URL:
https://new.znanium.com/catalog/product/1019423

10. Kannenan, C. A. Anroput™mu3anius ¥ nporpamMmmupoBanue: yued. nmocooue / C.A.
Kannenan. — Mocksa: U] «DOPYM» : UHOPA-M, 2019. — 352 c. — (Cpennee
npodeccuonanbHoe odpaszoBanue). - ISBN 978-5-16-100506-4. - TekcT: 371€KTpOHHBIN. -

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

11. CoxkonoBa, B.B. PazpaboTka MOOWIBHBIX MPWIOKEHUI: yueOHOE mocodue miis
cpeanero npodeccuoHanbHOoro obpazosanus / B.B. CokonoBa. — MockBa: M3naTenscTBo

IOpaiit, 2020
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/. ®OHJBI OLIEHOYHBIX CPEACTB
Bomnpocsl k 3auety 4 cemecTp:

Omnpenenenue npoieccopa, MUKPOIIPOLECCOpa, MUKPOKOHTPOJLIEPA.
ApXHUTEKTypa Ipoleccopa Ui BHIYUCIUTENbHON CUCTEMBI.

Tunosas cTpykTypa 8-pa3psiiHOr0 MHUKpOIpoIeccopa.
Apudmeruxo-nornyeckoe ycrpoinctBo (AJIY), byuakumu AJIY.

OcHoBuble 31eMenTbl AJIY. OgHopa3psiaHblil cymMmmaTop, Tabaua UICTUHHOCTH.
VYerpoiictBo ynpasnenus (YY), pynkmun Y.

CTGK, YKa3aTeib CTCKA, IPUHIMII pa6OTI>I CTCKa.

© N o o b~ D PE

[TocnemoBaTenbHOCTh PaOOTHI MHKPOIIPOIIECCOPA Ha MPUMEPE THUIIOBOM KOMaH/IBI (C
MCIIOJIb30BAaHUEM YTIPOIIECHHBIX CTPYKTYPHBIX cxeM Y'Y, AJIY u tunosoit ctpykrypst MII).
9. [IpepriBanne, 00pabOTUYHK MIpephIBaHNEe, pab0Ta MHUKPOTpOIIecCcOopa.

10. MexaHu3MBbI peanu3aliy yCIOBHBIX MEPEX00B B MAITMHHOM MTporpamMmme.

11. TlonsiTHe MIMHBI B MUKPOTIPOIIECCOPHOMN TEXHUKE.

12.  TlapamnensHsiii uatepdeiic. [lluna nannsix. lluna agpeca. llluna ynpasnenus.

13. TlocnenoBatenbHbIN HHTEPPEic. OCHOBHBIC OTINYMS MOCIEA0BATEILHOTO HHTEPdEiica
OT MapaJiyIeILHOTO HHTEp(deiica.

14.  CunxpoHHas mMocjeaoBaTeIbHas epeaada JaHHbIX, CHTHAIbHBIC THHUH. DopmaT
MH(OPMAITMOHHOTO KaJipa (BpeMEHHasl TUarpaMma).

15. AcuHXpoHHAas MocieaoBaTeNbHAs Mepeavya JaHHbIX, CHTHANIbHBIE THHUU. DopMmar
MH(OPMAITMOHHOTO KaJipa (BpeMEHHasl TUarpaMma).

16. Ompexaenenne MUKPOTPOIIECCOPA, MUKPOTIPOIIECCOPHBIX CPE/ICTB,
MHUKPOTPOLIECCOPHON CUCTEMBI.

17. Knaccudukamuss MUKPOIIPOIIECCOPOB, 00IaCTH IPUMEHCHHS.

18.  Apxwurekrypa MII, TuIbl apXUTEKTYDP.

19. Ompenenenrne MUKPOKOHTpOJLIIEpA.

20. MamuHHBIA TaKT, MAITUHHBIA ITUKJL.

21.  OtmumumrensHbie ocoberHoctu RISC mukpomnporieccopos ot CISC.

22.  OpHOpa3psAIHBIA CyMMaTop, TaOIHIIa HCTUHHOCTH.

23. Crarnueckue 3alIOMHHAIOIINE YCTPOMCTBA

24. ]JluHaMUYecKue 3alIOMUHAIOIINE YCTPOICTBA



25. 3anmoMHHArOIINE YCTPOUCTBA C MMPOU3BOJIBHON BEIOOPKOI

26.  Mukpocxembl TaMATH B COCTaBE MUKPOTIPOIIECCOPHOIN CUCTEMBI

27.  OOmme xapaKTepUCTUKU MUKPOKOHTpoIiepHoro cemerictea MCS51.

28.  Mukpokonseprop ADUCS812, otnmnuutensubie ocodoeHHOcTH OT Intel8051.

29. Cucrtema KOMaHJ MUKpOIpOIleccOpa, KO OMepalum, onepanbl, CTPYKTypa U BUJIbI
KOMaH/I.

30. Knaccudukanus KoMaHI.

31. BeInojgHeHHEe MUKPOIIPOLIECCOPOM MOANPOTPAMMBI.

32. MexaHu3Mbl iepeayy mapaMeTpoB MOANPOrpaMMe B MAITUHHON IpOTrpamMme.

33. Kakwue koMaHAbl MOXXHO UCIIONB30BATh JISl CO3/IAHUS [IMKIMYECKOM MPOrpaMMBbl?
34. Kakumu 00s3aTeNbHBIMU CBOMCTBAMHU JIOJbKHA 00J1a1aTh OAIporpamma?

35. Kakum 06pa3zom HCIONIb3YETCs CTEK MPU BBIOJIHEHUH MOANPOTrpaMM U 00paboTUUKOB
MpepbIBaHUs?

36. Ot uero 3aBUCHUT IITyOMHA BIIO)KEHHOCTH MOAMIPOrpaMm?

37. Tlonsarue unTepderica BBOa/BbIBOIa B MUKPOIIPOLIECCOPHOM TEXHHUKE.

38.  IIpuGopHnslii uHTEpdEIiC.

39. MHurepdeiic nokaabHON BEIYUCIUTEIHHON CETH.

40. IlapamnenwsHas nepenaya nanueix. [1luna nannsix. [luna agpeca. llluna ynpasnenus.
41. TlocnenoBarenbHbli HHTEpdEiic. OCHOBHBIC OTIMYMS MOCIEI0BATEIILHOTO HHTEp(elica
OT MapaJiieIbHOTO HHTEepdeiica.

42.  Muxpomnporeccopusie untepdeiicel: UART, 12C, SPI. Conpsixenue MK ¢
nepudepuitieivu UC ¢ nucmonap30BaHneM 3TUX HHTEP(DENCOB.

43.  Opranuzanus Guznyeckoro ypoBHs nntepdeiica RS-232C

44,  Opranuzanus GuU3NYECKOro ypoBHs unrepderica RS-485.

45.  Tlepeuuncnute xapakTepHbIC YEPThI APXUTEKTYPhI OTHOKPUCTATBHBIX
MUKPOKOHTPOJUIEPOB, HAMPABIICHHBIC HA B3aUMOJICHCTBUE C OOBEKTAMHU yTPABIICHU.

46.  Opranu3zanus pexuma peanrbHOro BpEMEHU B MUKPOIIPOLIECCOPHON CUCTEME.

47.  Omnucats ctpykrypy LIAII Ha ocHoBe R-2R-maTpuiisl.

48. Krnaccudukamms AL

49.  Crpykrypa ALII nocnenoBarenbHOro cuéra.

50.  Crpyxkrypa ALII nocnegoBatenbHOTO MPUOTUKECHUS.



O0pasen OuJera K 3a4ery

T'POSHEHCKHNM I'OCYJIAPCTBEHHBIV HE®TAHOM TEXHUYECKN YHUBEPCUTET
UMEHU AKAJEMHUKA M.I.MUJIUIMOHIIUKOBA

NHcTuTyT DHEpreTUKN

Hucnuniavnaa: MUKPONPOECcCOPHBIE YCTPOICTBA CHCTEM YNpPaBJIeHHs
Hanpasnenue: 15.04.04. ABToMaTH3aIus TEXHOJOTHUYECKHUX MMPOILIECCOB U MIPOU3BOJICTB
[Mpoduns: "ABTOMaTH3AINS TEXHOJIOTUISCKUX MMPOLIECCOB M MMPOU3BOJICTB "

Cemectp_4_

BUJIET Ne 1

1. Kaxkue KOMaHJbI MO>XHO HCIIOJIB30BaTh AJIs1 CO3JaHHA UKINYECKON HpOFpaMMBI?

2. Knaccudukanus MUKPOIIPOLIECCOPOB, 00JIACTH MPUMEHEHUS
YTBEPXIEHO
3aB. kadenpoit Ha 3acenanuu kadenper ATIIIT
POTOKOIT Ne oT 3.J1.Xakumon/

Oo0pa3zen npakTHYeCKO padoThI

IIpakTnueckas padora Nel

Tema: Oprann3zanys aapecanuy NaMsaTH B IporpaMmax

1 HEJIb PABOTBI
Lenpro paboThl sIBASIETCS pa3padOTKa MPOCTOM MPOTrpaMMbl MPeoOpa30BaHUs AaHHBIX
IUTsl IPUOOPETEHUs NMPAKTUYECKUX HABBIKOB MPOrpaMMHUPOBAHUS Ha SI3bIKE acceMmOiepa u
3aKpEIUICHHs 3HAHUHM 10 pEeXUMaM aJpeCcaryi.

2. OCHOBHBIE TEOPETUYECKUE CBEJEHUS

st dbopMaTHpoBaHUsS BBIBOJAUMBIX COOOIICHWH,  APYrMX BCHOMOTATEIbHBIX
OTepalri UCIOB3YIOT MMPUEM BBIBOJIA HA DKPAH YIIPABIIAIONIMX CUMBOJIOB (Tabiuua 2.1).

Tabnuna 2.1 — HexoTopsie yrpaBistonmue CUMBOJIBI

Kox CumBoa
7 3BOHOK
8 BackSpace
9 TAB (kypcop BIpaBo Ha 8 CHMBOJIOB)

10 (0OAh) Kypcop Ha CJICTYIOIIYIO CTPOKY B TY K€ TO3HUIHIO

13 (0Dh) KypCOp Ha Hadajo TeKyIiiei cTpoku (enter)

3amevanue Kk pynknusm Ah u 9h nmpepsiBanus int 21h.



Jlns BBozia cTpoku pyHKIMerH Ah HE0OX0IMMO 0COOBIM 00pPa30M OMKCATh MECTO B
naMsTH, TJie CTpoka OyAeT pacroiaratbes.

Hampumep, 171 BBOJa CTPOKH ¢ MAKCUMAIbHOM JIJTMHOM 5 CUMBOJIOB CTaHIapTHOE
oObsiBieHUEe Oydepa Sir BRITTISIUT Tak:

str db 6,?,6 dup (?)

[lepBrle nBa OaiiTa conepxkaT CchoykeOHyr0 uHHpopmaruioo. B mepBwiii OailT
MPOTPAMMHUCT 3ANUCHIBACT IUIAHUPYEMYI0 MaKCHUMaIbHYIO JUIMHY CTPOKH, BKITIOUas
ENTER, B nanaom citydae 3to 5 + 1 = 6. Bo BTrOpoii 6aiiT (aapec Str +1) cucrema Brnmmet
(dakTHYECKOEe KOJUYECTBO BBEJACHHBIX cMMBOJIOB (0e3 yueta ENTER). C tpethero Oaiita
(ero axmpec Str +2) pesepBupyeTcsi MECTO MO pa3MEIICHHE CaMON CTPOKH, HadallbHOE
3Ha4YeHue OalT He ompeesieHo (pucyHok 2.1).

31€Ch PA3MECTUTCS BBEACHHAs CTPOKA
_

Ve N

Bennuuna 6

str

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

Pucynok 2.1 — Cxema Oydepa mist BBoga cTpoku dyHkiueir Ah

Ecau Oyner BBeneHa cTpoka ‘BUpYC’, Oydep 3amoHUTCSA TaK, KaK MOKa3aHO Ha
pucyHke 2.2 (BMECTO KOJOB CUMBOJIOB JIJISl HATJISIHOCTH B siuelKaxX IMPECTaBICHBI caMu
CHUMBOIJIBI).

Benuuuna 6 5
str str +1

enter
str +7

B
str +2

) |
str +3

p
str +4

Y C
str+5 str+6

Aopec

Pucynok 2.2 — Cxema Oydepa mocie BBoJia CTPOKU ‘BUpYC’

Ecnu B panbHeillieM BBEACHHYIO CTPOKY Hajao OyAeT BBIBECTHM Ha JKpaH H
MCIOJIb30BaTh AJis 3TOoro (pyHKIHIO 9, TO IpUaETCS M03a00TUTHCS, YTOOBI B KOHIIE CTPOKHU
pacrofaraicsi CiMBOJI $, SIBIISIFOIIUIICS IPU3HAKOM KOHIIA BBIBO/IA.

DTO MOXHO CJeNiaTh, HANpPUMEp, HEMOCPEICTBEHHBIM BBOJOM cuMBoyia $ mocie
MOCJIETHET0 CUMBOJIAa CTPOKHM, YTO Hajaraer JAOINOJHHUTENIbHbIE TpeOoBaHUS K pabdote
II0JIB30BATEIS IPOTPAMMBI.

Hpyroit BapuaHT — mnpu OOBsABICHUU Oydepa BBOJA HA3HAYUTHL B KaYECTBE
HAuYaJIbHBIX 3HAYCHUI AmeMeHToB cuMmBoi $. Hampumep, Oydep MOXHO OOBSBUTH TO-
IPYroMy:

str db 7,?,7 dup (‘$”)

Ha pucynke 2.3 mnpeacTaBieHbl CXeMbl HCXOJHOTO COCTOSIHHS Oydepa Mpu TakoM

€ro oObSBJICHUH U MTOCJIE 3alI0JIHEHUS CTPOKOM ‘BUpYC’.

Bemnunna

Anpec

7

$

$

$

$

$

$

$

str

str +1

str +2

str +3

a)

str +4

str +5

str +6

str +7

str +8



Bemunna 7 5 B " p y c |enter| $
Anpec str str+1 str+2 str+3 str+4 str+5 str+6 str+7  str+8

0)

Pucynoxk 2.3 — Cxemsbl Oydepa: a) HauaIbHOE COCTOSIHUE, 0) IOCJIE BBOJA CTPOKU ‘BUPYC’
9

Crnenyer oOpaTUTh BHUMaHHUE, YTO B PACCMOTPEHHOM cllydyae MaKCUMaJlbHAasl JUTMHA
Oydepa nmomkHa Ha3HA4YaThCS TAaKOM, YTOOBI MPU BBOJAE CTPOKU MAKCUMAJIbHOM JJIMHBI
OCTaBaJICS «B YKHBBIX» XOTS ObI OJJHH CUMBOJT 3.

Kpome Toro, mpu BBIBOJIE CTPOKM CHMBOJ ENtEr HHTEpPHpEeTHPYETCS Kak
YIPABIAIONINI, OH MEPEBOJUT Kypcop B Hayauo TeKyled crpoku (cm. tadmuiy 2.1).
Takum 00pa3om, mocie BeIBOJa OYKBBI “‘C”° KypcOp MEPEMECTUTCS Ha Ha4dauo CTPOKH (Ha
OykBy “B”, €Clli B Ha4yaJIe 3TOM CTPOKA MOHUTOPA HE OBLIO IPYTUX COOOIIECHHI).

Boree mpeanouTuTeneH cnocod 3aHecenus cuMBosia $ mocie BBoaa crpoku (Oydep
OMHUCaH CTaHAAPTHBIM OOpa3oM) B TOT OaiiT, rae pacmnosaraercs ENTER. Ero anapec
0oJibllle HAaYaJIBLHOTO ajipeca Oydepa Ha BEIUUUHY (PAKTUUECKON JIJTMHBI CTPOKH ILTIOC JBa

(cm. pucynku 2.1 u 2.2). B mporpaMmy He0OX0JIUMO BCTaBUTh CIICAYIOMIMI (hparMeHT:

Xor bx, bx : 0 =2 bx
mov bl, str +1 ; B bl momerena akruueckas AIMHA CTPOKU
mov str [bx+2], '$' ; 3aHeceHne '$' B KOHeEIl CTPOKHU

JI1st pacCMOTpPEHHOTO BBIIIIE MPUMEpa IOCJE BHIOJHEHUS KoMmaHi Oydep Oymer
BBITJIAJIETH CIEAYIOMUM 00pa3oM (PUCYHOK 2.4).

Bennuuna 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 1ocie BBIOJTHEHUS 0J10Ka KOMaH/
3. MOPAJOK BBIITIOJTHEHUSA PABOTbBI

1. N3yuuTh NpUBENCHHBIA TEOPETUUYECKUU MaTepHall K MPaKTHYECKOW padore U
BBITIOJTHATH Ha dMyissTope emu8086 mpumep COM-TIporpaMMBI:

MpOrpddda BEOAA CHMNEOFA M CTPOKHM, 4 TdKXeé HMX BHBOA Ha 2KpPaH



; aboTa € CHMMBONOM
moy gﬁ, ﬁf\ﬁ;@@ priglashl ; Farpy3Ka Hauan, appeca CTpokW B dx
moy .9 ; BHEDA, 'BEEAWMTE CHMMEON"
int 21h ; BHZOE NpepHBaHwA
moy ah,lh ; BBOA, CMNEODRA
ant 21h ; kDA, CMMEONA B a),
mov ;nepeHoc M3 al B bl
moy ox, vivsimy ; 3arpy3ka Hauan, aapeca CTpoku B dx
moy ah,9 ; BHEOA, 'A Tenepb Mu. ..
int 21h
moy w ; koA cuueBona B d]
moy ah, 2 ; BHBOA, CMMEOMA
int 21h
; pafora co crpoko#
moy dx, offset priglash2 ; Farpy3Kka Hauan, aapeca CTpoKM B dx
moy ah, 9h : BHEDA, 'BBeaMTe CTpOKY'
aint 21h
; BHWMAHWE! AnA NOCNegWaiero BHEOAA CTPOKM B KOHUE ee aomkeH bumbs $.
Lea gﬁg, %ﬁt ; BEOA, CTPOKH B MNaMATh
moy ah, O
aint Ah
moy gﬁ, ﬁﬁj;g; VivsLr ; 2arpy2Kka Hauan, appeca CTpokd B dx
moy ah, 9 ; BHEDA, 'Bul BEENM CTPOKY:
ant 21h
lea dx, buf+2 ; Farpy3Ka Hauyan, appeca CTpokd B dx
moy ah, oh ; BHEOA, CTPOKM
int 21h
moy ah,10h ; D¥MAAHME HaXaTwA ofol Knaswum
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 npsiMyr0 M KOCBEHHYIO aJIpeCcalldio, HalKcaTh MporpaMMmy, cHavaia
BBOJISIIIYIO0 (DAMUJIMIO CTY/I€HTA, TOTOM BBIBOJSIIYIO €€ HA00OPOT MO CUMBOJIaM
nocse HaxaTtus ‘Enter’, kak mokasaHo Ha CKPUHILIOTE:

56 ernulator screen (80x25 chars) — O ¥

Beeaute damunmio-->familia
ailimaf

3. OTTpa"ciaupoBaTh IPOrpaMmMy B OOBEKTHBIN KO/I.
4. ITpoBecTH OTJIAIKy NPOrpaMMBbI U TPOBEPUTH MOITYyYaEMbIE PE3YIIbTATHI.
5. CnenaTh BBIBOJ O TIPOJICIIAHHON pabdoTe.

4. COAEP KXAHUE OTUYETA.



OTyeT JOJDKEH BKIIIOYATh:

" TUTYJIbHBIN JIUCT;

" ONHCaHHE 11eJId PaboTHI;

" OmMCaHHE 3aJaHus Ha MPAKTUYECKYIO paboTy;

" JIUCTUHTH IPOTPaMM;

"  pe3yIbTaThl BBIIOJIHEHUS POTPaMM(CKPUHILIOTHI);
"  BBIBOJ.

5. KOHTPOJIBHBIE BOITPOCHI

1. KakoB cuHTaKcuC KOMaH; accemoiiepa?

2. Kakuwe rpynmel gupektuB Bwi 3Haere? Kakue u3 OUpEeKTUB 00s3aTENbHBI B
nporpamme Ha acceMoiiepe?

3. Yro o3HayaeT koMauaa Xor bx, bx

4. Kak onpenienuTh — CKOJIBKO CJIOB B BBEIEHHOM CTpOKE?

5. Uto mpou3oiaET, eciii He IOCTaBUTh CUMBOJI $ TIPU OOBSIBICHUN CTPOKU?

Buumanue! YtoObl mEepeBECTH TEKCT Ha CIEIYIONIYI0 CTPOKY HaJI0 BBECTH
ynpasisttomue cuMmBoiisl 10 (0Ah) u 13 (ODh). emaercs 310 Tak:

mov dl,10 ; musa BeiBoma cumBoia B dl moipkeH OBITH €ro Ko

mov  ah,2 ; kox nmpepbIBaHMS BHIBOJA CHMBOJIA

int 21h ; BBI30B caMoOro MpepbIBaHUS

mov dl,13 ; ma BeiBoma cumBoiia B dl moipkeH OBITH €ro Ko

mov  ah,2 ; kox nmpepbIBaHMs BHIBOJA CHMBOJIA

int 21h ; BBI30B caMOro pEepHIBAHUSL.

AJNTOpUTM 33JJaHHON MTPOTPaMMBbI TaKOM:
— Jlemaetcs 3ampoc Ha BBOJ CTPOKHU((haMUiIum).
— Bgoautcs ctpoka(hamuims).
— TlepeBomuTcs Kypcop Ha APYTYIO CTPOKY.
— BeBoautcs dammius B oOpaTHOM TMOpsSAKE MO CUMBOJaM, T.e. CHadala
BBIBOJIMTCS MOCTEAHS OyKBa (haMUITUU, TIOTOM TIPEANOCIESIHSS U T. 1.

Onucanune mnokazareined M KPUTEPUEB OILICHMBAHUS KOMIETCHIIMKA HAa PAa3IMYHbIX

oTallax nux (bOpMPIpOBaHI/IH, OIMNCaHHueC IIKAaJIbI OLICHUBAHU:.



Taoauua 7

. Kputepuu oneHnBaHus pe3yJbTaToOB 00ydeHust HaumenosaHue
TlianupyemMbie Pe3yJibTAThI 0CBOEHHsI KOMIETEeHIHii OLIEHOYHOI'0
HEY/IOBJIETBOPUTEILHO ‘ Y/I0BJIETBOPHTEJILHO X0powIo OTJIHYHO cpeicTBa

[POLIECCOB

OIIK-5 CrnocobeH pa3pabaThiBaTh aHAIWTHYECKUE W YUCICHHBIC METOABI IIPU CO3JaHMM MaTEeMaTHYECKUX MOAENEH MAaIllWH, IPHBOAOB, 0OOPYNOBAHHS, CHCTEM, TEXHOJIOTHYECKUX

OIIK-12 CrmocobeH pa3pabarbBaTh M ONTHUMHU3UPOBATH AITOPUTMBI M COBPEMCHHBIC IM(POBHIE CHCTEMBI aBTOMATH3MPOBAHHOTO IPOEKTHPOBAHHS TEXHOJOTHYECKHUX IIPOIECCOB,
CO31aBaTh IPOTPAMMBI U3TOTOBJICHUS ACTANICH M y3JI0B PAa3JIMYHON CIIOKHOCTH Ha CTAHKAX C YUCJIOBBIM MPOrPaMMHBIM YIPaBICHHEM, IPOSKTUPOBATH AITOPUTMBI ()yHKIIMOHHPOBAHUS
THOKMX MPOM3BOACTBEHHBIX CHCTEM
[1K-2 CriocoGeH npuMeHSTh TpaBuiia pa3padOTKH NPOEKTOB aBTOMAaTH3UPOBAHHBIX CUCTEM YITPABJICHHS TEXHOJIOIMYECKUMH MPOLIECCAMH U THUIIOBBIE [1POCKTHBIE PEIICHHS

npoOSPaAMMUPOSAHUS MUKPONPOYECCOPOS,

mnafanry

Snamo:
munvi apxumexkmyp npoyeccopos; munsi
coepemenHble cnocobwi KOHGhueypuposarus
MUKPONPOYECCOPHBIX BCMPAUBACMBIX CUCIEM, CdopMHpOBaHHBIE
CdopmupoBaHHEIE
obwue  NPUHYUNLL  NOCMPOEHUs  YUPPOBbIX| @ u , HO COZIepIKaIIlie
MUKDOIIEKMPOHHBIX YCMPOUCME; parMeHTapHbIe 3HaHUSA CTOJTHBIC 3HAHUS SR CHCTEMaTHYCCKHE
3HAHUA
8UObI NPOMOKONIO8 CBA3U; CHOCODbL U  Memoobl po0OeTbl 3HAHUS
nocmpoenusl MUKDPONPOYECCOPHBIX,
MUKPOKOHMPONLEPHBIX CUCTEM,
A3BIK  KOHQUYPUPOBAHUA — NPOSPAMMUPYEMBIX|
Ymemn: VYMeHus noiaHble,
€030a6amb MUKPONPOYECCOpHble YCMPOUCmed, nmorryckaroress | ChopMupoBaHHEIE
ponpoyeccop yemp ’ YacTuuHble yMEHUS Henonuele ymenust Y bopmup
nposooums  amaiu3 — CMabunbHOCmMUu  pabomvl HeOOJbINNE YMEHUS
MUKPONPOYECCOPHBIX YCIMPOUCME, OIIUOKH
Bnaoemo: B Velemmoe
MEIHOe U
HABBIKAMU PA3PAOOMKY CUCTEMbL KOMAHO OJisl CHCTEMATUIECKOM
N YactuyHoe BlIajeHue Hecucremaruueckoe IPUMEHEHNH CUCTEMATUYECKOE
MUKPONPOYECCOPHOU CUCTEMbL;
HaBBIKAMHU NPUMEHEHHE HaBBIKOB HABLIKOB MIPUMEHEHUE
HABbIKAMU pabomul O CpedCcmeamu OmiaoKu u
JIOTTYCKAIOTCSI HaBBbIKOB

[IpaxTudeckue padora
3auer




8. Ocol0eHHOCTM peaqu3auMy JUCHUIUVIMHBI UISS HHBAJIMIAOB W JHI C
OrPAHUYEHHBIMHM BO3MOKHOCTSIMH 3/10POBbS.

Jnst  ocyumiecTBiEHUS TPOLEAYp  TEKYIIero KOHTPOJS  yCIEBAeMOCTH U
MPOMEKYTOUHOM aTTecTalud OO0ydaroIuxcs co3AaHbl (OHIBI OIEHOYHBIX CPEICTB,
aJanTUPOBAHHBIE ISl UHBAJIUAOB U JIUL] C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbS U
NO3BOJISIIOIME  OLICHUTh  JOCTM)KEHHME HMH  3aIlUIAHMPOBAHHBIX B OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMe PE3yJIbTaTOB OOY4YEHUSI M YPOBEHb CPOPMUPOBAHHOCTH
BCEX KOMIIETEHIIMH, 3agBJICHHBIX B 00pa3oBaTenbHON mporpamme. dopma MpoBeAeHUS
TEKylIIeld aTTeCTallud JUI1 CTYJACHTOB-UHBAIUIOB YCTAHABIMBAETCA C YYETOM
WHIUBUIYAIBHBIX TMCUXO(PU3UUYECKMX OCOOEHHOCTEH (YCTHO, NMUCBMEHHO Ha Oymare,
NUCBMEHHO Ha KOMIIbIOTEpE, B (hopMe TecTHpoBaHUS M T.1.). IIpu TectupoBanuu ais
CIa0OBUSILIMX CTYIEHTOB HCIOIb3YIOTCS (POH/IBI OIIEHOYHBIX CPEACTB C YKPYIMHEHHBIM
mpudrtoMm. Ha sK3aMeH mnpuriamaercss CONpPOBOXKAAIONINI, KOTOPBIA 00ECreYrBacT
TEXHUYECKOE COIPOBOXKIEHUE CTyAeHTY. lIpu HEOOXOOUMOCTH CTYIEHTY-UHBAJIUAY
IPEIOCTABIISAETCS JOMOJHUTEIBHOE BpeMs JUIsl NOJATOTOBKM OTBETa Ha 3K3aMeHe (Win
3auete). OOyyaronecs: ¢ OrpaHUYeHHBIMI BO3MOYKHOCTSMHU 3/10pOBbs U 00y4daroImuecs
UHBAJIMIBl O0OECHEYMBAIOTCS TEYATHBIMU U 3JEKTPOHHBIMH  00Opa3oBaTEIbHBIMU
pecypcamu (TIporpaMMbl, yueOHbIE MOCOOUS JIJIi CaMOCTOSITETbHOM paboOThl U T.1.) B
dopMax, aJanTUPOBAHHBIX K OTPAaHUYCHUSIM UX 340POBbsI U BOCIPUATHS HH(OPMALIUU:

1) nns WHBANMIOB M JIMI C OTrPAHUYCHHBIMH BO3MOXKHOCTSIMH 3I0POBbs IO
3pPeHMIO:

- JJISl cJIenbIX: 33aJJaHus JJIs BBIIIOJIHEHUS! HA CEMUHApax M MPaKTUYECKUX 3aHATHUSIX
opopMIsitoTCcs  penbedHO-ToUeHHBbIM TpudToM bpaiinsg win B BuUIe 3JIEKTPOHHOTO
JOKyMEHTa, JOCTYMHOTO C TIOMOIIBIO KOMIIBIOTEpPA CO  CIEUUATU3UPOBAHHBIM
IpPOrpaMMHBIM  OOeclieueHueM Uil  CJENbIX, JUOO 3aYyUThIBAIOTCA ACCUCTEHTOM;
NUCHbMEHHBIE 33/1aHHUs BBINOJHAIOTCS Ha Oymare peibeHO-ToYeuHbIM HpudToM bpaiins
WIM Ha KOMIIBIOTEPE CO CHEIHATM3UPOBAHHBIM IPOTPAMMHBIM OO€cTIeuYeHUEeM IS
CJIeNbIX JINOO HAJUKTOBBIBAIOTCS ACCUCTEHTY; OOYYAIOIIMMCS JJIs BBIIIOJHEHUS 3a1aHUS
npyu HEOOXOAMMOCTU MPEIOCTABISIETCS KOMIUIEKT MUCBbMEHHBIX NPUHAJIEKHOCTEH H
Oymara st TuchMa penbedHO-TOueYHBIM IpudToM bpaiing, kommbioTep €O
CHEIHMAM3UPOBAHHBIM IPOTPAMMHBIM 00€CTIEUEHUEM IS CIICTIBIX;

- s caadoBuasimux:  oOecneuyMBaeTCsd  MHIMBHUYaJbHOE PAaBHOMEPHOE



ocemieHue He MeHee 300 JroKc; OOy4aromIMMCsl [l BBINOJIHEHUS 3aJaHusl IpU
HEOOXOMMOCTH MPEJOCTABISIETCS YBEIMYMBAIOLIEE YCTPOMCTBO; BO3MOYKHO TaKXKe
UCIIOJIb30BaHUE COOCTBEHHBIX YBEJIMYMBAIOIIMX YCTPOMCTB; 3aJaHMs ISl BBIIOJIHEHUS
3aJ1aHuil 0hOPMIIAIOTCS YBEIMYEHHBIM HIPU(PTOM;

2) TSl MHBAJIMJIOB U JIUI] C OTPAHUYCHHBIMHA BO3MOKHOCTSIMU 3/I0POBBS MO CJIYXY:

- VISl TJIYXHMX M ¢J1a00cablIamux: o0ecrneunBaeTcs HaTnuie 3ByKOYCHUINBAIOIICH
anmapaTypbl KOJUIEKTUBHOI'O IIOJIb30BaHUs, IpU HEOOXOAUMOCTH OOYyYaroUUMCs
IPEJOCTABIIACTCS 3BYKOYCHJIMBAIOLIAs anmnaparypa WHAMBUIYaJbHOTO IIOJIb30BaHUS;
IIPEIOCTABIIIOTCA YCIYTH CypAONIEPEBOIUMKA,;

- JJISl CJICNIOTJIYXHX JIOIyCKAaeTCs IPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOLIETO YCIYTH
TugIoCcypaonepeBoYMKa (IOMUMO TpPeOOBAHUMN, BBINOJIHIEMBIX COOTBETCTBEHHO MJIs
CJIETBIX U TIIyXUX);

3) ISt JIUIT C TSHKETBIMU HAPYIISHUSME PEUH, TIIYXUX, CIa00CTBIIIANIUX JIECKIIUN 1
CEMUHApBI, POBOJIMMBIE B YCTHOU (hOpMe, MPOBOAATCS B MUCBMEHHOM (popMe;

4) mis WVHBAJMIOB W JIMII C OrPAaHWUYCHHBIMH BO3MOXKHOCTSIMU 370pPOBbS,
HMEKIIMX HAPYIIEHUs ONIOPHO-ABUIATEJIbHOIO anmnapara:

- JUIs UL C HapyLIEHUSIMU OIMOPHO-IABUTATENBHOIO amnmnapara, HapylUeHUsMU
JBUTATENBHBIX (DYHKIMM BEPXHUX KOHEUYHOCTEH MM OTCYTCTBUEM BEPXHUX KOHEYHOCTEM:
NMCBMEHHBIE 33JlaHMs  BBINOJHAIOTCS HAa KOMIBIOTEPE CO CHEUAIU3UPOBAHHBIM
IPOrpaMMHBIM 00€CIIEUEHUEM WUJTUM HAJUKTOBBIBAIOTCSI ACCUCTEHTY; BBIMOJHEHHUE 3aJaHUi
(TecToB, KOHTPOJIbHBIX pa0dOT), MPOBOJIUMBIE B MUCbMEHHOU opMe, MTPOBOJATCA B YCTHON

dbopme myTeM ompoca, 6eceibl ¢ 00yJaromuMcs.

9. YueOHO-MeTOAMUYECKOE U MH(OPMAIITUOHHOE OOeciedeHne TUCIMTILTUHbI
a) OCHOBHAas JIMTepaTrypa

1. Jlusennor C.H., Bunbaun A.Jl., ['oproHoB A.I'. OCHOBBI MHUKpPONPOIECCOPHOM

TEeXHUKH: ydeOHoe nocodue. - Tomck: TIIY, 2007. - 118c.

2. T'opronoB A.T'., JlusennioB C.H. Apxurekrypa mukpokontposuiepa IN-TEL 8051. -

Tomck: TITY, 2005. - 80c.



3. bamamor  E.INl., IlyzamkoB J[.B. Muxkpomporieccopbl U MHUKPOIPOIECCOPHBIE
cucteMbl. YueObHoe mocobue s By30B / [lox pen. B.b. CmonoBa. — M.: Panno u cBs3b,
1981.

4. Epmosa H. 1O., MBamenkoB O. H., Kypckos C. FO. Mukponpouieccopbl. — CaHKT-
[TetepOypr, 2002.

S. Muxkponpoueccopsl: B 3-x kH. / o pen. C. B. Ilpecuyxuna. — M.: Bricias
mikona, 1986. — Ku.1. —495 c. — Ku. 2. — 383 c. — Ku. 3. — 351c.

0) 10MOJIHUTEILHAS JIUTEPATypa

6. bacmanos A. C., [lIupoxos 0. @. Muxkponporeccopbl # OAHOKPUCTAIIBLHBIE
MUKpoOBM: HomeHnknatypa W (QyHKIMOHAIbHBIE BO3MOXKHOCTM / mox pea. B. T.
HompaueBa. — M.: Dueproatomuznar, 1988. — 127c.

7. Byn A. Mukporpoueccopsl B BOIIpocax M OTBeTax / mep. ¢ aHria. — M.:
DHeproaromusaar, 1985. — 185c.

8. WnuTepdeticel cuctem o0OpabOTKH MaHHBIX: CHOPAaBOYHUK / moa ped. A. A.
MsaeBa. — M.: Paguo u cBs3b, 1989.

Q. Komapos A. B. Beenenue B Mukponporieccopsl: KoHCIeKT nekiuii no Kypey
«MukpornporieccopHbie ycTpoiictBay. — Oouunck: AT, 1998.

10. MsueB A. A., BanoB B. B. nTepdeiichl BEIMUCIUTEIBHBIX CUCTEM Ha 0a3e
MuHU- U MUKpoOBM / o pen. b. H. Haymosa. — M.: Paano u cBs3b, 1986. — 248c.

11. T'ypos, B. B. Mukpormnpoueccopusie cucteMbl: yueOnuk / B.B. T'ypoB. —
Mockpa: THOPA-M, 2019. — 336 c. + Jlon. MaTepuainsl [DNEKTPOHHBIN pecypc; Pexxum
noctyna: http://new.znanium.com]. — (Cpeagnee npodeccuonanbHoe oOpa3oBaHuUE). -
ISBN 978-5-16-107848-8. - TexcrT: AIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/1025253

12. Tarapuna, JI. I'. Texnuueckue cpencrBa MHPpopMaTH3aAUKU: y4ueO. mocooue /
JL.T'. 'arapuna. — Mocksa : U]l « ®OPYM» : UHOPA-M, 2019. — 255 ¢c. — (Cpennee
npodeccuonansuoe oopazoBanue). - ISBN 978-5-16-106201-2. - TekcT: 31€KTPOHHBIN. -
URL.: https://new.znanium.com/catalog/product/1021128

13. Konmae, B. JI. OcHOBBI anropuTMm3aiid W TPOTPAMMHUPOBAHH: yuel.
nocobue / B.JI. Kongaes ; mon pex. npod. JI.I'. Iarapunoit. — Mocksa: UJ] «DOPYMy:
NH®PA-M, 2019. — 414 c. — (Cpennee npodeccronansHoe oopazoBanue). - ISBN 978-



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

14. ITapteika, T. JI. Mapteina, T.JI. BerauciourensHas TexHuKa : ydeb. mocooue /
T.JI. Tapteika, N1.W. TlonoB. — 3-e m3m., mepepadb. u gom. — MockBa : ®OPYM ;
NH®PA-M, 2019. — 445 c. — (Cpennee npodeccuonanbHoe oopazopanue). - ISBN 978-
5-00091-510-3 (®OPYM) ; ISBN 978-5-16-013559-5 (MHD®PA-M, print) ; ISBN 978-5-
16-104853-5 (MH®PA-M, online). - Tekcr : osnektponHsidi. - URL:
https://new.znanium.com/catalog/product/1019423

15. Kanuenan, C. A. Anroput™musanus ¥ mporpaMMHUpoBaHue : y4ed. mocodue /
C.A. Kannegan. — Mocksa : U] «®@OPYM» : UTHOPA-M, 2019. — 352 c. — (Cpennee
npodeccuonansHoe oopazoanue). - ISBN 978-5-16-100506-4. - TekcT : 2IEKTPOHHBIMN. -
URL.: https://new.znanium.com/catalog/product/987207

16. CokonoBa, B.B. Pa3paboTka MOOUIIBHBIX MPWIOKEHUH : yueOHOE rmocolOue st
cpeanero nmpodeccuonanbHoro oopazosanus / B.B. CokonoBa. — Mockga : M3gaTenscTBo
FOpaiit, 2020
10. MaTepuajibHO-TeXHHYECKOe o0ecredeHne JUCHMILTUHbI

JlucrumiHa obecredeHa 1abopaTopHbIME CTEHIAMH W KOMIIBIOTEPHBIMH KJlacCaMu

(4-25, 4-29, 4-35, 4-37), OCHAIIICHHBIMU IIPOCKTOPAMHU M HHTEPAKTUBHBIMH JOCKAMH.

10.1. MaTepua/jibHO-TeXHHYeCKas 0a3a

7.1. TlomemeHus AJsl CAMOCTOSITEJILHOM padoTHI.

Yuebnas ayoumopus ons camocmosmenvrol pabomst — 4-25, 4-29. 2.
I'posusiii [Ipocnekm Xyceuna Hcaesa 100.

Ayautopun 4-25, 4-29 agnsaiomcs KOMIbIOMEPHLIMU KIACCAMU ¢ OOCMYNOM K cemu

UHMEPHem, OCHAUCHHbIMU JTUYEHIUOHHbIM npocpamMmubim obecnevenuem MS Windows u

MS Office.

CocTaBUTED.
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