MHWHHUCTEPCTBO TPAHCIIOPTA POCCUMCKOM ®EJEPAIINN

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/KETHOE OBPA30OBATEJIbHOE
YYPEXJIEHUE BBICIIEI'O OBPA3OBAHMSA

«POCCUMCKHUH YHUBEPCUTET TPAHCIIOPTA (MUUT)»

Kadenpa

ABTOp

YTBEPX/ALO:
Hupexrop UTTCY

f;/(a é I1.®. BectembssHOB

08 cenTs6ps 2017 r.

"DNeKTpo3HEPreTHKa TpaHcmopTa"

['peuninrkoB Bukrop AnekcaHpoBud, 1.T.H., JOLIECHT

PABOYAS IIPOTPAMMA YUYEBHOM JUCIHUITJINHBI

OCHOBBI MUKPONIPOLIECCOPHOM TEXHUKU

23.05.05 — CucreMsl oOecrieueHus ABHKEHUS

DeKTpOCHA0KEHUE JKEJIE3HBIX 10POT

Wnxenep myreit cooOiieHus

CrenuaibHOCTh:

II0€3/10B
Crienmanuzanusi:
KBanudukarus BBITYyCKHUKA:
dopma 00yueHus: OYHast
I'ox Havana MOATOTOBKH 2016

OnoOpeHo Ha 3aceTaHUHN
Y4eOHO-MEeTOAMYECKON KOMUCCUN HHCTUTYTA
ITporokon Ne 1
06 centsiops 2017 .

[Ipencenarens yaeOHO-METOANIECKOM

KOMHUCCHHU — 7

C.B. Bonoaun

Onob6peHo Ha 3acenaHuu Kadeapsl

[TpoTokom Ne 2
04 cents16ps 2017 1.
3aBemyromnuii kadeapoit

@?ffw/ﬂ

ML.IL. banép

Mocksa 2017 r.




1. IEJI OCBOEHMSI YUEBHOM U CHUTIINHBI

Llenbio mpemnoaBaHusl JUCUUTUIMHEIL SBJSIETCS (POPMHUPOBAHKE Y CTYACHTOB 0a30BBIX 3HAHUH U
YMEHHH B 00J1aCTH PYHKIIMOHUPOBAHUS, TOCTPOCHUS U PUMEHEHHUSI MUKPOIPOLIECCOPHOM
TEXHUKU JJIS1 CO3JJaHUs U(PPOBBIX TPOrPAMMHBIX CHCTEM YIPaBJICHUS 00BEKTaMU
SHEProCHA0KEHHUSI SJIEKTPUUECKUX JKETIE3HBIX JOPOT



2. MECTO YYEBHOM JJUCHUILJIMHBI B CTPYKTYPE OII BO

VYuebnas aucuurumHa "OCHOBBI MUKPOIIPOIIECCOPHON TEXHUKHU'" OTHOCUTCS K OJIOKY 1
"ucuumauHbl (MOAYIU)" U BXOAUT B €r0 BAPUATUBHYIO YaCTh.

2.1. HaumeHoBaHUs NpeaIIeCTBYOIIMX AUCIHILIAH

Jis u3y4eHust JaHHOW JUCIMILTUHBI HEOOXOIUMBI CIICTYIOIINE 3HAHUS, YMCHUS U
HaBBIKU, (OPMUpPYEMbIE TPEIIIECTBYIOUMMH IUCHUTUTMHAMU:

2.1.1. MudopmaTuka:

3HaHUs: OCHOBBI TEOPHU HH(POPMALIUH, IPOrPAMMHUPOBaHHS, Pa0OTHI B ONIEPALIOHHON CUCTEME
Windows 1 0(pUCHBIX AaKeTax, JUCKPETHOTO POTrPAMMHUPOBAHHS

YmenHus: MMPEACTABIATH YKCila B PA3JIMYHBIX ITO3UIUOHHBIX CUCTEMAX CUMUCICHHUA U PA3JIMYHBIX
q)opMaTax JAaHHBIX, COCTABJIATH aJITOPUTMBbI BBIYUCIIUTCIIBHBIX 3a/a4

HaBbIku: HaBbIKAMM POrPaMMMPOBAHUS HA SI3bIKaX BBICOKOT'O YPOBHS
2.2. HammeHoBaHMe NOCIeYIOMMX TUCHUTIIUH

PGSYJ'IBTaTBI OCBOCHMUS NUCHUILIMHBI UCITIOJIB3YIOTCA TIPHU U3YUYCHUHU ITOCIICAYOIINUX
y‘Ie6HI)IX JUCLUIIINH

2.2.1. MuxponporeccopHble HH)OPMAITMOHHO-YITPABIISIONINE CUCTEMBI

3uanust: [IpuHIUIBI HOCTPOEHUS MUKPOIIPOLIECCOPHBIX CUCTEM, LIMHHYIO apXUTEKTYPY,
KJIacCU(UKALMI0 MUKPOIIPOLIECCOPOB M MUKPOKOHTPOJIIIEPOB, OPTaHU3ALUIO TAMATH
MHUKPOIIPOLIECCOPHBIX CUCTEM

YMeHus: Hpe,[[CTaBJ'ISITL HHQ)OpMaHI/IIO B BUJC, UCITIOJIb3YECMOM B MUKPOITPOLCCCOPHBIX
CUCTEMAX, COCTABJIATh CTPYKTYPHBIC CXEMbI MUKPOIIPOLECCCOPHBIX CUCTEM C MTPCACTABJICHUCM
I/IHq)OpMaI_II/IOHHBIX IIOTOKOB, COCTABJIATH aJITOPUTMBI BEIYUCIIUTCIIBHBIX ITPOLIECCOB

HaBbiku: HaBeikamMu cocTaBieHHs IPOTPaMM Ha si3bIKe acceMOIiepa, BECTH OTIAJIKy MpoTrpamMM B
MHTETPUPOBAHHBIX CPEIAX, YTEHUS CXEM MHUKPOIIPOLIECCOPHBIX CUCTEM, PACIIPEACICHUS
aJIPEeCHOT0 MPOCTPAHCTBA MEXKAY KOJAAMHU MPOTPaMM, JaHHBIX, PETUCTPOB MepedepuitHpIx
YCTPOMCTB

2.2.2. OCHOBBI KOMIIBIOTEPHOTO TIPOSKTHPOBAHUS 1 MOJICIIUPOBAHUS YCTPONCTB
AIIEKTPOCHAOKEHUS

3uanust: [IpeacrapneHne TaHHBIX B BEIUMCIUTEIbHBIX CUCTEMAX, MOTPEIIHOCTH MTPEICTABICHUS
¢ poBoi HHPOPMALIUH, TPUHLIUIB! GYyHKIMOHUPOBaHUS AJIY, criocoOb! TOBBIICHHS
3¢ (HEKTUBHOCTH BBIYUCIUTEIBHBIX AJITOPUTMOB Ha alapaTHOM ypOBHE

Ymenus: COCTaBISITh aITOPUTMBI peaTH3aIH YUCICHHBIX CXeM HHTETPUPOBAHUS,
OpPTraHU30BBIBATH B3aMMOJICHCTBHE OJIOKOB MUKPOIPOIIECCOPHBIX CUCTEM Ha MTPOTPAMMHOM H
anmapaTHOM YpOBHE, padoTaTh B IPOrPaMMHBIX CpejlaX IMOJI YIIPaBICHHUEM ONepallnOHHON
cucteMsl Windows

HaBbixu: HaBbikamu paboThl ¢ MHTETPUPOBAHHBIMU CpelaMu Pa3pabOTKH MPOrpamm, OTJIAIKN
porpaMM JJisi TOMCKA allTOPUTMUYECKUX OIMOOK U MPO(UIMPOBAHUS

2.2.3. Peneiinas 3ammura

3nanus: Bo3smMoxxHOCTH peanu3anun o0paboTku mudpo-aHanoroBoit nHGopMaiyu nHpopMaluy,
BO3MOKHOCTH CHUCTEM "Ha KpucTajjie", BCTpauBaeMbIX, CTAIlMOHAPHBI3 U MEPEHOCHBIX



MUKPOIIPOLCCCOPHBIX CUCTCM, CPCACTBA IMOBBIIIICHUA HOMeXO3aH_[I/IH_[éHHOCTI/I )41 CTa6I/IJIBHOCTI/I
pabOThI MUKPOIIPOIIECCOPHBIX CHCTEM

Ymenus: Mcnonab30BaTh TUCKPETHBIE CXEMBI IIPU OCTPOSHUU CTPYKTYPHO-JIOTHYECKUX CXEM
peanu3anuu aaropuTMOB 3aIUT

HaBpiku: MeTouiKamMu BEIOOpa MapamMeTpoB AUCKPETHBIX YCTPOMCTB IS pealn3anun
QITOPUTMOB LU (POBBIX 3AILUT

2.2.4. TeopeTndeckre OCHOBBI aBTOMATUKU U T€IEMEXaHUKU

3HaHus: HpI/IHHI/IHBI IMOCTPOCHUA CXCM MYJIbTUINICKCUPOBAHUA, l[GH.II/I(bpaLII/II/I, KOoao-
HMHy.]'IBCHOfI nepeaayn JaHHbIX

VYmenust: [IpeoOpa3oBeIBaTh MociaeI0BaTeNbHYI0 HHPOPPMAIIHIO B TAPAILISILHYIO U 00paTHO C
dbopMupoBaHHEeM OMTA YETHOCTU

HaBbiku: DeMEeHTaMH TEOPHH aBTOMATOB JIsi IOCTPOCHUS CXEM aBTOMATHKH U TEJICMEXaHUKH
2.2.5. Teopust aBTOMaTHYECKOTO yIIPABICHUS
3HaHUs: TUCKPETHBIE (POPMBI MTpeICTaBICHH MH(POPMALIMK U CUTHAJIOB U METOJIbI UX 00pabOTKH
YMeHHs: BEIUUCIIATH TOTPEITHOCTH 00paObOTKH TUCKPETHOW HH(POPMALIMU Ha BPEMEHHOM CEeTKe
HaBpiky: HaBBIKAMH YHCICHHOTO WHTETPUPOIBAHHUS
2.2.6. DNeKTpOoHHAs TEXHUKA U TPeoOpa3oBaTesn B 3JEKTPOCHA0KEHUT

3uanust: [IpuHIUIBI TOCTpOEHUS HUGPOBBIX CXEM YIPABIEHUS MOTYIPOBOJHUKOBBIMU
npeoOpa3zoBaTeIsIMu

YMeHus: CTpOUTh CXEMBI TPOCTPAHCTBEHHO-BPEMEHHOT0 yIpaBiieHus Ha 0aze [LIM
BBIIIPSIMUTEIbHO-UHBEPTOPHBIMHU YCTAaHOBKaMHU

HaBbIkH: MeTOIMKAMU BHYTpeHHeﬁ peain3alii 3JICKTPOHHO-BBIUUCIIUTCIIbHBIX 3JIECMCHTOB U
CHUJIOBBIX YCTaHOBOK



3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 11O JUCIMIIJIMHE (MOAYJIIO),
COOTHECEHHBIE C IINTAHUPYEMbBIMH PE3YJIbTATAMHU OCBOEHMUSA
OBPA3OBATEJIbHOM ITPOT' PAMMBbBI

B PE3YIbTAaTC OCBOCHUA AUCHHUIUIMHBI CTYACHT JOJIKCH:

Ne
Kon n Ha3BaHNE KOMIIETEHIINH OsxupaeMble pe3yIbTaThl
/1
1 OIIK-12 BnameHreM OCHOBaMH pacdera u 3HaTh ¥ TIOHUMATH: - IPHHIUATE OPTAaHU3AIHA 1

MPOEKTHPOBAHMS 3JIEMEHTOB U YCTPOICTB
Pa3IUYHBIX PU3MYECKUX PUHLUIIOB JCHCTBHS

(GYHKIIMOHNPOBAHUS MUKPOTIPOIIECCOPHBIX CPEACTB
BBIUUCIIUTEIHHON TEXHUKU U MUKPOIIPOIIECCOPHBIX
CHCTEM YIIpaBJIeHHS;- (QyHKIMOHAIBHO-1IENEBON
MPUHIUI NOCTPOSHUS MUKPOIIPOLIECCOPHOI CUCTEMBI
yIpaBIeHUs 00BEKTOM, a TAaKXKe BO3MOXKHOCTH
MHKPOITPOIIECCOPOB IS pean3aliy QyHKIUN
yIpaBlIeHUs 00bEKTaMU;- TUIIOBYIO CTPYKTYPY
COBPEMEHHOT'0 MHKpPOIIpOLieccopa u
MHUKPOKOHTPOJIIEPA;- OCHOBHBIE THIBI KoMaHa CISC u
RISC muxponpomeccopos;- popMaTh MpeICTaBICHUS
dpoBoit HHOPMAIIMK B MHKPOIIPOIIECCOPE U NpaBHIiIa
BBITIOJTHEHHS apU(PMETHICCKIX ACHCTBUI Hall HUMU;

YMeTs: - 3aK0ANPOBaTh HHPOPMALHIO B OJHOM U3
(hopMaTOB MpECTaBICHHSI B MUKPOIIPOIIECCOPE;-
BBITIOTHATH apu(METHUCCKHE ACHCTBUS Ha/l YUCTIaMH,
3aKOJIMPOBAHHBIMHU B OJTHOM M3 (hOPMATOB
NPE/ICTaBIICHUS B MUKPOIIPOLIECCOPE;- COCTABIATh
MPOTPaMMBI C HCIIOJIb30BaHUEM KOMaH/I ITPolieccopa 1
BECTH MX OTJIAJKY;

Brnanets: - HAyYHO-TEXHUUIECKYIO JIEKCHKY
(TepmuHOIIOTHIO);- apxuTekTypy IIDBM, BcTpanBaeMbIx
CHCTEM, MOOWJIBHBIX M CTAllMOHAPHBIX
MHKPOIPOIIECCOPHBIX CUCTEM C OJHUM WU
MHO>KECTBOM IPOLIECCOPOB MM MUKPOKOHTPOJUIEPOB;-
HU3KOYPOBHEBBIE SI3BIKH IPOTPAMMHUPOBAHHSL. -
MTOHUMaHHUEM POJIM U MECTE MUKPOIIPOLIECCOPHOM
TEXHHUKH B YIPaBICHNS 0OBEKTaMH SHEPTOCHAOKEHNUS
IIEKTPUUYECKHX XKEJIE3HBIX JJOPOT;- MOHUMaHHEM O
ceMeicTBaX MUKPOIPOLIECCOPOB U
MHUKPOKOHTPOJUIEPOB;- HOHMMaHHEM 00 3JIeMeHTax
APXHUTEKTYPHI, KITACCU(PHUKAIIIH CHCTEMBI KOMaH |
MHKPOIPOIIeCCOPOB, aroputMe padboTsl LIITY;




4. OBBEM JUCIHHUIIVIMHBI (MOAYJIs) B BAYETHBIX EAUMHUIIAX U

AKAJEMUYECKHUX YACAX
4.1. O0mas Tpya0eMKOCTb AU CHUIJINHBI COCTABJIAET:

3 3auerHble equHUIBI (108 ak. 4.).

4.2. Pacnpenesienue 00beMa yueOHOM JMCUMILUIMHBI HA KOHTAKTHYI0 padoTy ¢

NnpenoaaBaTejieM U CAMOCTOSATEIbHYIO Pa00Ty 00y4Yaromuxcst

KomngecTBo yacos

} Bcero no Cemectp

Bun yaeOHOM paboThI yaeOHOMY 3
TIaHY

Konraktnas pabora 59 59,15
AynutopHbIe 3aHATHS (BCETO): 59 59
B ToMm uuce:
nexmun (JI) 36 36
naboparopusie padbotsl (JIP)(1aboparopHsrii mpaktukym) (JIIT) 18 18
KonTpons camocrostensHoi padotsl (KCP) ) )
CamocTosTenpHas padora (BCero) 49 49
OBUIAS TpynoeMKOCTh TUCHMILIUHBI, YaChl: 108 108
OBUIAS TpyA0€MKOCTh AUCLUILUIMHBI, 3a4.€]1.: 3.0 3.0
Texymuit KOHTPOJIb YCIIEBAEMOCTH (KOJIMUECTBO U BUJ TEKYIIETO IIK1, I1K1,
KOHTPOJIS) I1K2 ITK2
Buasr mpoMexyTo4HOM aTTecTanuu (9K3aMeH, 3a4eT) 3a0 3a0




4.3. Coaep:xanue TUCUMILIUHBI (MOAYJIs1), CTPYKTYPHPOBAHHOE 110 TeMaM
(pa3nesnam)

Cemectp

Tema (pazaen)
yueOHOI
JIMCIUTITHHBI

Bunpl yueOHOM IeATeILHOCTH B yacax/
B TOM YHCJIC HHTEPAKTUBHOM (hopMme

JIP

113

DopMBbI
TEKyLIEero
KOHTpPOJIA

yCIIEBAEMOCTU U
IIPOMEXKY-

TOYHOMI

aTTeCTalluu

o~

~| KCP

10

Paznen 1
BBenenue

oo CP

~j|©| Bcero

Tema 1.13

Llenn u 3agaun
Kypca, €ro CBsI3b C
JpyTUMU
JUCHUTUTMHAMH.
Kpatkuit
HUCTOPUYECKUN OYEpK
pa3BUTHS
MHUKPOIPOLIECCOPOB
u
MUKPOKOHTPOJLIEPOB,
3akoH Mypa

(¢, ]

Paznen 2
DNeMeHTHl TEOpHUU
yIpaBICHUSL

212

8/2

Tema 2.13
Yupasienue, BUIBI
yIIpaBlI€HU,
porLecc
praBHeHI/IH.
Cucrtema
ANEKTPOCHAOKEHHSI
KaK CJIO)KHBIH 00BEKT
ynpasieHus. Mecro,
poJb U
(hyHKIIMOHATHHEIE
00s13aHHOCTH
MHUKpPOTIPOIIECCOPOB
u
MHUKPOKOHTPOJIEPOB
B YIIPaBJIE€HUH
pa3HI/I‘IHBIMI/I
00BbEKTaMH
AEKTPOCHAOKESHHSI
JNEKTPUUECKUX
JKEJIE3HBIX I0pOT

212

6/2

Paznen 3
IToctpoenue
MHKPOIIPOLIECCOPHBIX
CHCTEM YITPaBJICHUS

4/2

8/2

[K1

Tema 3.13

IIpunuun neicTBust
CUCTEM YIIPaBICHUS
Ha OCHOBE
MHUKPOTIPOIIECCOPOB.
DyHKIMOHATFHAS
cxema
MHKPOIIPOIIECCOPHOM
CHCTEMEI

4/2

8/2




CemecTtp

Tema (pazgen)
y4aeOHOMH
JMCIUTUTHHBI

Bust yueOHOM AEATENEHOCTH B Yyacax/
B TOM YHUCJIC UHTEPAKTHUBHOH (opMe

CP

Dopmbl
TEKYIIIEro
KOHTPOJIS

YCIIEBAEMOCTH U
TIPOMEXY-

TOYHOMI

aTTeCTaluN

3

P
3
~| KCP

©| Bcero

10

yIpaBIICHUS,
B3aUMOJICHCTBUE
BCEX
(hYHKIIMOHATTBHBIX
OJIOKOB MEKTY
cob6oii. [Toustue
IIMHHON
APXUTEKTYPHL.
Hupkynsauus
HHPOPMAITIH B
MHUKPOIPOIIECCOPHBIX
cHCTEMAX
yIpaBICHUS

Paznen 4
IIpencrasnenue
uHdopmanuu B
MHKPOIPOLIECCOPHBIX
crcTeMax

4/2 4/2 2 4

14/4

[IK2

Tema 4.13
Apudmernueckre
OCHOBBI pa0OTHI
MHUKPOIPOIIECCOPHBIX
CUCTEM YIIPABIICHHUS.
[lo3ummonHsie
CHCTEMBI CUMCIICHMUS.
IlepeBox uncen u3
OJTHOM CUCTEMBI
CUHCIIEHUS B IpyTHE.
DopMartsl
MpeICTaBICHHUS
LEJIOYNCIICHHOMN
YHCIIOBOU
HHPOPMAITIH B
MHUKpPOTIPOIIECCOPE U
npaBuia
BBITTOJTHEHHUS
apuQMETHIECKUX
onepanui HaJ HUIMU

212 2

4/2

Tema 4.13

dopMaTtsl
MpeICTaBICHHS
LIEJIOYNCIICHHON
YHUCIIOBOY
nHGOPMAIIH B
MHUKpOIPOIIECCOpe U
npaBuia
BBITIOJTHEHUS
apuQMETHIECKUX
onepauuil HaJl HUMH

10

Paznen 5
DYHKIIMOHUPOBAHKE
MHUKPOTIPOIIECCOPOB

4/2 4

8/2

11

Tema 5.13
Kiaccudukanus

212 2

412




CemecTtp

Tema (pazgen)
y4aeOHOMH
JMCIUTUTHHBI

Bust yueOHOM AEATENEHOCTH B Yyacax/
B TOM YHUCJIC UHTEPAKTHUBHOH (opMe

JIP

13

CP

Dopmbl
TEKYIIIEro
KOHTPOJIS

YCIIEBAEMOCTH U
TIPOMEXY-

TOYHOMI

aTTeCTaluN

3

~| KCP

©| Bcero

10

MHUKPOIIPOIIECCOPOB.
Tumosas cTpykTypa
COBPEMEHHOTO
MUKpOTIpoIeccopa u
MUKPOKOHTPOJIIEpA.
PaGounii nuxn
mporeccopa.
Peructps! obmero u
CIIENMAJIEHOTO
Ha3HAYEHHS.
TapBapackas u GpoH-
HeiimanoBckas
APXUTEKTYPHI
OpraHu3aIiK TaMSITH

12

Tema 5.14
ApXuUTeKTypa
rpaguyecKkux
MIPOLIECCOPOB U UX
MIPUMEHEHUE IS
HerpaHuIecKIX
BBIYUCIICHUI.
CermMeHTHpOBaHHE
mamsata. Jamm
namsti. CTeKu.
IIpepobiBanus.
Pexumbl anpecanuu

13

Pazgen 6

OCHOBEI S13bIKa
acceMOuepa st
MPOIIECCOPOB
cemeiictaa Intel P6 u
cemeiictBa AVR

212

2/1

8/3

14

Tema 6.13
Crpykrypa
MIPOTPaMMEI Ha SI3BIKE
acceMoOuepa.
JlexceMsl.
JupexTussl
OTIpeieNeHuUs
JaHHBIX. THIIBI
OTIepaTopoB
acceMOJIepHBIX
poTpaMMax.
CTpyKTypa KOMaHIbI
Ha sI3bIKE
accemoOiepa. ['pymmst
KOMaH]{
MUKpPOIPOLECCOpa.
CrpyKTypa KOMaHz B
CISC u RISC
nporeccopax. MMX,
SSE, SIMD
pacmpeHust KOMaH][

212

6/2

15

Paznen 7
Komanzp! nepecsuiku

2/1

8/1




CemecTtp

Tema (pazgen)
y4aeOHOMH
JMCIUTUTHHBI

Bust yueOHOM AEATENEHOCTH B Yyacax/
B TOM YHUCJIC UHTEPAKTHUBHOH (opMe

JIP

13

CP

Dopmbl
TEKYIIIEro
KOHTPOJIS

YCIIEBAEMOCTH U
TIPOMEXY-

TOYHOMI

aTTeCTaluN

~| KCP

©| Bcero

10

aHHBIX

16

Tema 7.13

Koman et nepechuiku
naHHbBIX. PaboTa co
CTeKOM. Anpecanus
creka. Komanabt
3arpy3Ku/U3BICUCHHUS
B/n3 cteka. [lepemaya
napaMeTpoB B
MOMPOTrPAMMBI
4yepes CTeK

[op}

17

Paznen 8
Apudmernaeckne
KOMaH/IbI

4/1

12/1

18

Tema 8.13
Apudmernueckre
KoMaHael. 8-, 16-, 32-
X 1 64-6uToBOE
CIIOKEHUE,
BBIYMTAHUE,
YMHOXEHHUE U
JIeTICHHE.
Apudmernaeckne
KOMaH/Ibl CO 3HAKOM

19

Paznen 9
Komanpsr
yIpaBJICHUSL
TOPSAKOM
BBIITOJTHEHUS
MIPOrPaMMBbI

20

Tema 9.13
Komanasr
CpaBHECHHUS.
Komanasr
0e3yCIIOBHOTO 1
YCIIOBHOTO TIEPEX0/a.
Komannaer
OpraHU3aIIH
k0B, Komanab!
BBI30BA
MOIPOTPAMM H
BO3BpATa M3 HUX

21

Paznen 10
Jlornueckue
KOMAaH/Ibl 1 KOMaHIbl
MaHHITYJIHPOBAHHSI
onraMu

4/1

12/1

22

Tema 10.13
Jlornueckne
KoMaHIbl. BUpl
casura. Komanasr
LIMKJIMYSCKOr O
casura. Komanasr
MOOUTOBOM




CemecTtp

Tema (pazgen)
y4aeOHOMH
JMCIUTUTHHBI

Bust yueOHOM AEATENEHOCTH B Yyacax/
B TOM YHUCJIC UHTEPAKTHUBHOH (opMe

JIP

13

CP

Dopmbl
TEKYIIIEro
KOHTPOJIS

YCIIEBAEMOCTH U
TIPOMEXY-

TOYHOMI

aTTeCTaluN

3

~| KCP

©| Bcero

10

00paboTku

23

Pazpen 11

Komannpr s
paboTHI ¢ MaccuBaMu
U CTPOKaMU

(o]

24

Tema 11.13
Komannpr
CpaBHCHUS,
CKaHHPOBAHUS,
MEePECHLIKH,
COXpaHEHHs U
3arpy3Ku CTPOK.
[pedukcer
noBTopeHus. dnaru
HATMpaBJICHUS IPH
paboTe CO CTPOKAMHU.
TaOuM4uHbIE KOMaHIbI

25

Paznen 12
CoBpeMeHHbIE
cpencTBa pa3pabOTKH
MHKPOIPOLIECCOPHBIX
CHCTEM YIpaBJICHUS

212

712

3a0

26

Tema 12.13
BosmoxunocTu
MatLab, Simulink ¢
HabopamMu
HHCTPYMEHTOB
Control Design,
Fixed Point, Real-
Time Workshop
Embedded Coder.
Cucrema CoDeSys

212

6/2

27

Bcero:

36/12

18/6

49

108/18




4.4. JlabopaTopHbie padoThI / NPAKTHYECKHE 3aHATHS

[IpakTrueckue 3aHATHs Y4€OHBIM IJIAHOM HE MPETyCMOTPEHBI.

JIaboparopHbie pabOTHI IPETyCMOTPEHBI B 00beMe 18 ak. 4.

Bcero ua-
COB/ M3 HUX
No No Tewma (paznen) . 4acoB B
. HaunmeHnoBanue 3aHsATHI
n/n cemecTpa | y4yeOHOM JUCIUITITHHBI HHTEpaK-
TUBHOHU
dbopme
1 2 3 4 5
3 PA3JIEJT 4 [Iporpamma mepeBoia BEIECTBEHHBIX YHCENT CO 2/1
[IpencraBnenne 3HAKOM MEXI[y CHCTEMaMH CUUCIICHHUS C OCHOBAHUEM
1 HHPOPMAITIH B oT 2 10 16 Ha sA3bIKE BHICOKOI'O YPOBHS
MHKPOIPOLIECCOPHBIX
crcTeMax
3 PA3JIEJI 4 Uzyyenune hopmara nmpeacTaBIeHHUs BEIIECTBEHHbBIX 2/1
IIpencrasnenue ymcen B namsaTu I1K Ha 0cHOBe BapHaHTHOTO THIIA
2 uHdopmanuu B 3aIUCh
MHKPOIIPOIIECCOPHBIX
cucTeMax
3 PA3JIEJI 6 Wzydenue mpaBui HAITMCAHUS MPOTPAaMM Ha S3BIKE 2/1
OCHOBBI fI3bIKa accemOiep U pabOTHI ¢ KOMITMIIITOPAMH M KpOCC-
3 acceMOuepa st OTJIaTUUKaAMHU.
MPOLIECCOPOB ceMeiicTBa
Intel P6 u cemeiicTBa
AVR
3 PA3AEJ 7 W3ydenue KoMaH]I IEPECHUIKH JaHHBIX. AHAIN3 2/1
4 Komanzp! nepechlIki  |pe3yJIbTaTOB HEPECHIIKH AAHHBIX 110 JaMITy TTaMsTH
JIAHHBIX
3 PA3JIEJT 8 Brrunciienue apudMeTHIECKUX BRIPaKESHHIH Ha 4/1
5 Apudmernueckre acceMbiepe
KOMaH/Ibl
3 PA3JIEJI 9 3amnosnHeHue Oy(hepoB MaMsaTH CIIy4aiHbIMU YHCIAMH 2
6 KoMmaHp! ynipaBiieHHs:  |B COOTBETCTBHH C X XapaKTEPUCTHKAMU
MOPSIIKOM BBITIOJIHEHUS
POTpaMMBbl
3 PA3JIEJI 10 Onpenenenre BO3MOXXHOCTH KOMMYTALMH 3a1aHHOTO 4/1
Jlorndeckue KOMaH/Ibl ¥ |amIapara B sSUEiKY (unepa KOHTAaKTHOH CeTH B
7 KOMaH/IbI 3aBUCHMOCTH OT 0aifTa-coCTOSIHUS BCEX
MaHHUITYJIMPOBaHUSI KOMMYTAIIMOHHBIX aImapaToB B sueiike
Oouramu
BCEI'O: 18/6

4.5. IlpumepHasi TeMaTHKA KYPCOBBIX IIPOEKTOB (pador)

KypcoBbie paboThl (IPOEKTHI) HE IPETYCMOTPEHBI.




5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

B cootBercTBuu ¢ TpedoBanusmMu OI'OC mo HanmpaBISHUIO TIOTOTOBKU peaTn3aius
KOMIIETEHTHOCTHOTO MO/IX0/1a IIPEyCMaTPUBAET IMPOKOE UCIIOIb30BaHKE B yueOHOM Ipoliecce
AKTUBHBIX U MHTEPAKTUBHEIX (DOPM MPOBEICHUS 3aHATUH (KOMITBIOTEPHBIX CHMYJISIIIHA,
JEMOHCTpALMsI KOMITBIOTEPHBIX MOJIENIEH U peabHbIX padOTAIOLINX YCTPOUCTB) B COUYCTAHHUHU C
BHEAYIMTOPHOUN pabOTOM ¢ IENbI0 POPMUPOBAHUS U PA3BUTHS MPO(PECCHOHAIBHBIX HABBIKOB
oOydJaronuxcs.

JlexuroHHast 1eATENbHOCTh, COCTABIIAIONIAS JIs1 YPOBHSI MOJTOTOBKH crieluaincToB Meree 50%
ayJIUTOPHOM paboThI, COMIPOBOKAAETCS AEMOHCTpalliel MPe3eHTAllMOHHBIX MaTepraioB. Uepes
MIPOEKTOP BBIBOASATCS KAK CJIAMIbI IPE3EHTALMMI, IPEICTABIIAIONINX CYTh U3y4aeMbIX TEM, a
TaK)Ke IEMOHCTPUPYIOTCS 3aIyIICHHBIC TPOTrPaMMHBIE Cpefibl ¢ "KUBOI" pabOTOl B HUX.

B pamkax kypca npegycMoTpeHnsl Berpeuu ¢ npeacrasutenssMu OAO "Pannyc-ABromartuka',
HUNDDA "Duepro", a Takke NpeanpusaTHH KOMIIAaHUH Siemens, ¢ KOTOPOH y YHUBEpCUTETA
3aKJIF0YEH JIOTOBOP COTPYIHUYECTBA B c(hepe MOATOTOBKH CIIEIIHATNCTOB.

Ha 3aBepiaroniem srarne u3ydyeHus JUCUUILIMHBI IPOBOAUTCS TPAAULUOHHAS HAYYHO-
TEXHUYECKass KOHPEPEHIIHS CTYIEHTOB JAHHOTO MOTOKA, 10 UTOraM KOTOPOH JIydIlne
BBICTYIUICHUS MTyOJIUKYIOTCS B COOpPHUKE CTyIeHYECKUX padoT «Henens nayku» u
«be301acHOCTh IBUKEHUS TT0E3/10BY.

VY nenbHBIN Bec 3aHATUN, TIPOBOAUMBIX B MHTEPAKTUBHBIX (pOpMax, orpeaemnseTcs riiaBHON
LEJIBI0 MPOTPAMMBI, 0COOCHHOCTHIO KOHTHHTEHTA 00yUarOIINXCs, COACPKAaHUEM TUCHIUTIIIUHBI U
cocrapnsieT He MeHee 20% aynIuTopHOM pabOTHL.

Paboyas nporpamMmma TaHHOW JUCIUTUIMHBI BHICTABIISICTCSA HA CaliTe YHUBEPCUTETA IS
BO3MOXXHOCTH OpPTraHU3allii CaMOCTOSITENIbHOM paboThl, B T.4. B JOpME YIAIEHHOTO I0CTyIa
(IMCTaHIIMOHHASI TEXHOJIOTHS ).



6. YAEBHO-METOJAYECKOE OBECIIEYEHHE JIJISI CAMOCTOSTEJBHON

PABOTbBI OBYYAIOHIUXCSI MO AUCHUIITTMHE (MOAYJIIO)

Ne
cemecTpa

Tema (paznein)
y4eOHOM TUCIUITITHHBI

Bun camocrosiTenbHOM pabOTHI CTy/ACHTA.
[epeuenp y4eOHO-METOANIECKOTO
obecrnieyeHust Il CaMOCTOSITEbHON paboThl

Bcero
4acoB

2

3

4

3

PA3JEI 1
BBenenue

Tema 13: Llenu u
3a/1a4u Kypca, ero
CBSA3b C IPYTUMHU
JUCHUTUTMHAMH.
Kpatkwuii
UCTOPUYECKUN OUepK
pa3BUTHS
MHKPOIIPOIIECCOPOB U
MHUKPOKOHTPOJUIEPOB,
3aKkoH Mypa

W3ydeHue uctopuu pa3BUTHs
MuKponpoueccopHoii Texanku B CCCP u
Poccun. Benopycusi, 3eneHorpan, rpymma
babasna

PA3AEJI 2
DNeMEeHTHl TEOpHUH
yIIpaBJIEHUsA

Tema 13: Yrpasienue,
BUJIbI YIIPABJICHMUS,
MPOIIECC YIIPABIICHUS.
Cucrtema
3IEeKTPOCHAOKEeHHUS
KaK CJIOJKHBIH OOBEKT
ynpasieHus. Mecto,
poIb 1
(hyHKIIMOHATBHEIE
00s13aHHOCTH
MHKPOIPOIIECCOPOB U
MHUKPOKOHTPOJLICPOB B
YIIpaBICHUU
pa3HI/I'-IHI)IMI/I
00beKTaMHU
ANEKTPOCHAOKESHHSI
IMEKTPUUECKUX
JKENE3HBIX TOPOT

Wzyuenne pa3nenoB yueOHHKa

" ABTOMAaTH3AIIHsI CHCTEM DIIEKTPOCHAOKEHUS:
Y4eOHuk 11 By30B *k.1. Tpancnopra." [Tox
penakuueit H.J[. Cyxomnpyzackoro no
YIpaBIEeHUIO

PA3JIEJI 3
ITocTpoenue
MHUKPOIPOIECCOPHBIX
CHCTEM YIpPaBJICHUSA
Tewma 13: [Ipuanmm
JIEUCTBHUS CUCTEM
YIpaBJIEHUS Ha OCHOBE
MHKPOIIPOIIECCOPOB.
OyHKIIUOHATBHAS
cxema
MHUKPOIPOLIECCOPHOI
CUCTEMBI yIIPABICHHUS,
B3aUMOJIEIICTBHE BCEX
(hyHKIIMOHATTBHBIX
0JI0KOB MEXIy COOO0M.
TlonsiTue mMHHON
APXUTEKTYPHL.
Hupkynauus
nHpOpMaIHU B
MHUKPOIPOIIECCOPHBIX
cUCTEMax yIpaBICHUS

Uzyuenne BunoB uaTEpPEiicoB
MHKPOITPOIIECCOPHBIX CHCTEM. McTopnueckuii
MasTHUK [TOCIIEIOBATENbHBIX U MapaIeTbHBIX
uHTEepdeicon

PA3JIEJI 4

AHHapaTHLIe MPULUIIBLI peain3aliun




IIpencraBnenue
nHpOpMaIHU B
MHUKPOIPOIIECCOPHBIX
cucTeMax

Tema 13:
Apudmernyeckre
OCHOBBI PabOTEHI
MHUKPOTPOIIECCOPHBIX
CUCTEM YITPaBIICHUSI.
ITo3unmonnsie
CHUCTEMBI CUHCIICHUSL.
IlepeBon uncen u3
OJTHOM CHCTEMBI
CUHCIICHUS B IpYyTHE.
®opMaTsl
MPEICTaBICHUS
LIEJTOYHUCIIEHHOMN
YHUCIIOBOU
uHdopmanuu B
MHUKpPOIPOLIECCOpe U
MpaBHJIa BHITIOJTHEHUS
apu(GMETHIECKUX
orepanrii HaJl HOIMU

apUPMETHIECKUX NCHCTBUI

PA3EL 4
IIpencraBnenue
HHPOPMAITIH B
MHKPOIIPOIIECCOPHBIX
cucreMax

Tema 13: dopmatsl
MpeCTaBICHUS
LEJI0YHCIEHHON
YHUCJIOBOU
nHpOpPMAIIH B
MHKPOIIpOLeccope U
MpaBHJIa BBITIOTHEHUS
apupMeTHIECKUX
ornepanyii HaJ HUIMH

ITpencraBnenue BemecTBEHHOH HH(GOpManuy B
MHKPOIIPOIIECCOPHBI3 cucTeMax. Yncia ¢
(hUKCHPOBAHHO W TTAaBAIOIIEH TOUYKOM

PA3JEJL S

D yYHKIIMOHUPOBAHUE
MHUKPOTIPOIIECCOPOB
Tema 13:
Knaccudukanus
MHUKPOTIPOIIECCOPOB.
TunoBas cTpykTypa
COBPEMEHHOTO
MUKpoIpolieccopa u
MUKpPOKOHTpPOJLIEPA.
Pabouwmii ki
npoueccopa. Peructpsl
o0rrero
CIEIUATLHOTO
Ha3HAYCHWUSI.
TapBapackas u poH-
HeitmanoBckas
APXUTEKTYPhI
OpraHu3aluy MaMsITH

TexXHOJIOTMN U3TOTOBJIEHHUSI COBPEMEHHBIX
MHUKporiporieccopoB. [louck B
undopmanmonHoii cetn Murtepuer dororpaduii
KPHCTAJJIOB MUKPOIPOILIECCOPOB

PA3EJLS
OyHKINOHUpPOBaHKE
MUKpPOIPOLIECCOPOB
Tema 14: Apxutextypa
rpaduueckux
MPOLIECCOPOB M UX

[TpuHOUIBI TPOTPaMMHUPOBAHUS
MHOTosZIepHbIX cucteM. [lapamiensHoe
pOrpaMMHpPOBaHHUE




MIPUMEHEHUE IS
HerpadhuIecKux
BBIYUCIICHUI.
CerMeHTHpOBaHHE
maMsTH. Jamm maMsaTa.
Creku. [IpepriBanus.
Pexumel anpecaryu

PA3IEJL 6

OCHOBBI SI3bIKa
accemoOuepa s
MPOLIECCOPOB
cemeiictBa Intel P6
cemeiictBa AVR
Tema 13: Ctpykrypa
MPOTPaMMBI Ha SI3bIKE
accemOuepa. JIekceMbl.
JupexTuBbl
OIMPCACIICHUSA JaHHBIX.
Tumnel onepatopoB
acceMOJIepHBIX
nporpammax.
CrpyKTypa KOMaH/IbI
Ha sI3bIKe accemoOuepa.
I'pynnsl komanz
MHKPOIIpOIIeccopa.
CrpyKTypa KOMaHz B
CISC n RISC
npoieccopax. MMX,
SSE, SIMD
paciMpeHuss KOMaH

JHetanbHoe uzyuenue komang MMX u SSE.
Peructpst MMX u SSE. BricTpoe konupoBaHue
obnacrteil mamsTH

PA3EJ 7

Komanas! nepecbuiku
JTaHHBIX

Tema 13: Komangsl
MIEPECHUIKH JaHHBIX.
Pa6ota co crekom.
Anpecanus cTeka.
Komanpsr
3arpy3Ku/U3BICUCHHS
B/u3 cteka. [lepemnaya
napamMeTpOB B
MOJIIPOTPAMMBI Yepe3
CTeK

W3yuenne crioco0oB nepeaayn mapaMeTpoB B
MOIPOrpaMMBI depe3 cTeK. CBA3b C sI3BIKaMU
BBICOKOI'O YPOBHS

10

PA3IEJL 8
Apudmernyeckne
KOMaH/1bI

Tema 13:
Apudmernyeckne
KoMaHel. 8-, 16-, 32-x
u 64-6uroBoe
CIIO)KCHHUE, BBIYUTAHUE,
YMHOXCHHUE U
JIeTICHUE.
Apupmernaeckne
KOMaH/Ibl CO 3HAKOM

Peanm3anus MHOT0OAaHTOBBIX OTIepaITHid
CJIOXKEHHUSI, BHIYUTAHUS, YMHOXKEHHUSI, JIEJICHUSL.
[oBbIIeHHAs TOYHOCTH apH(PMETHIECKUX
onepauuit

11

PA3JIEJI 9

Komaner ynipaBiieHust
MOPSAJIKOM
BBINOJIHEHUS
MPOrpaMMBbl

Tema 13: Komanas:
cpaBHeHus1. Komanpl

CpaBHEHHE MAaCCHBOB, CTPOK, BEIIECTBEHHOM
nHpopManuy, 300paKeHuUt




0e3yCIIOBHOTO U
YCIIOBHOTO IEePEX0/a.
Komannasr
OpTaHU3AINH [TUKIOB.
KomaHzp! BEI30Ba
MOJAMPOrpaMM U
BO3BpaTa U3 HUX

12

PA3JEJI 10
Jlornyeckue KOMaHIbl
M KOMaHIbI
MaHHITYJINPOBAHUS
ouTamMu

Tema 13: Jlornueckue
KOMaHbl. Buabl
casura. Komanas!
LHMKJIAYECKOTO CIBUTa.
Komanas! moouToBoit
00paboTKH

MHoro6aiiToBslif caBur. beicTpas peanu3zanus
BO3BEJICHUS B LICJIOUHUCICHHYIO CTEIICHb

13

PA3JIEJ 11
Komaus! 11 paboThl
C MacCHUBaMH U
CTpOKaMH

Tema 13: Komangsl
CpaBHECHUS,
CKaHMPOBAHUS,
MIePECHUIKH,
COXpaHEeHHUS U
3arpy3Ku CTPOK.
[Mpeduxce
noBropeHusi. Guaru
HampaBJICHUS TIPH
paboTe co CTpoKaMHu.
TaOnuyHbIC KOMaH]TBI

IIpeoOpazoBanue KOAMPOBOK TEKCTOBBIX
MacCHBOB

14

PA3JIEJT 12
CoBpemMeHHbIE
cpencTBa pa3paboTKu
MHUKPOIPOIIECCOPHBIX
CHUCTEM YIIPABJICHUA
Tema 13:
BozmoxHocTH
MatLab, Simulink ¢
Habopamu
uHcTpyMeHTOB Control
Design, Fixed Point,
Real-Time Workshop
Embedded Coder.
Cucrema CoDeSys

ABTOMaTHuecKas TeHepanus Koaa Juis
BCTPaMBaEMbIX MUKPOIIPOIIECCOPHBIX CUCTEM
0 CTPYKTYPHO# cxeMe ycTpoiictBa B MatLab

BCETI'O:

49




7. IEPEYEHb OCHOBHOA U IONIOJIHUTEIbHOM JIUTEPATYPBI,
HEOBXOJNMOI JJIs1 OCBOEHUS U CIATITAHBI (MOY.JIST)

7.1. OcHoBHasI JJUTEepaTypa
Hcnonb3yercs
Ne HaiMeHOBAHME Astop (1) I'on u MecTo M3nanus NIPY U3YYCHUHU
n/n Mecto nocryna pasienoB, Homepa
CTpaHUI]
1 | Intel 64 and 1A-32 Wuren Wwuren, 2015 Bce paznenst
Architectures Software
Developers Manual
2 | Apxutexrypa OBM u cuctem Hogoxwumos O.I1. M.: IOpaiir, 2012 Bce paszenst
7.2. lonoJTHATEILHAS JIUTEPATypa
Hcnonw3yercs
Ne HanMeHoBaHHe Astop (1) o u MecTo 3naHus NPU U3yYEHUU
/m Mecto noctyna paszesioB, HoMepa
CTpaHuUI]
3 | Hepconansabie IBM PC u XT. | [lepeBox c anrmuiickoro | «Pammo u cBSA3bY, Bce passersl
[IporpammupoBaHue Ha SI3BIKE W.B.Emenun 1989
acceMOuepa
4 | BBeznenue B Y.T'unmop «Mup», 1984 Bce paznensr
MHKPOIIPOLECCOPHYIO TEXHUKY
5 | Hpomeccopsr cemeiictea INTEL | U.W.Iarypus, «l"opsAvas nuHuUA — Bce passeisl
P6, Pentium |1, Pentium IlI, E.M.Bepasiiies Tenexomy», 2000
Celeron u np. ApxurtekTypa,
porpaMMHUpPOBaHUE,
uHTepdeiic
6 | IIporpamMmupoBaHue B.K.3106mH, M.:Bricm. mik., 1991 Bce paszens

apu(METHYSCKUX OIEpaInii B
MHKpoIporeccopax: YuebHoe
mocoOue I TEXHUIECKUX
BVY3o0B

B.JI.I'puropses

7 | Muxponpoueccopsl: Kypc P. Tokxaiim M.:DHeproaToMusiar, Bce paszenst
yIpakHEHUS 1988
8 | AJTOPUTMEI U CTPYKTYPHI H. Bupt M.: Beicuas mikodna, Bce paszenst
JTAHHBIX 1989
9 | UckycctBo nporpammupoBanus | H.I'.T'oiy0Ob 2002 Bce pasnensi
Ha AccemOiepe
10 | Assembler. YueOuuk mis B.N. IOpos 2003 Bce paznenst

BY30B, 2-€ H3/IaHUE

8. MEPEYEHb PECYPCOB MTH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETH "UHTEPHET", HEOBXOJAUMBIE IS OCBOEHUA JTUCIUITJIMHBI

(MOY.JIS)

1. www.intel.ru

2. WwWw.autex.ru

3. www.avr.ru

4. http://www.dessy.ru/

5. http://www.freescale.com/

9. MIEPEYEHh NH®OPMAIIMOHHBIX TEXHOJIOT Ui, TIPOTPAMMHOI'O
OBECIIEYEHUSA U THOOPMALMOHHBIX CITPABOYHbBIX CUCTEM,



MCMOJIb3YEMBIX ITPA OCYHIECTBJIEHNY OBPA3OBATEJIBHOTO ITPOIECCA
MO JUCUMIUIMHE (MOY.JIIO)

J1J1s1 JIEKIIMOHHOTO Kypca HEOOXO0IMMO IPOCKIIHOHHOE MYJIbTUMEIMIHHOE 000PYA0BaHHE C
MIMPOKOBOPMATHBIM SKPaHOM. Y CTaHOBJIEHHOE TIporpaMMHoe obecrieyenne MS PowerPoint
2010, 2013 u Beiie, MatLab unu Electronic WorkBench, nin LabView, Embarcadero RAD
Studio XE2 wiu BeIlIe, 3IEKTPOHHAS YKa3Ka.

Juist BeITIONTHEHMST T1a00pATOPHOTO Kypca UCIIONIb3YIOTCS:

KommbroTeps! guciieiiHOro kiacca kageapbl « IEeKTPOIHEPTeTHKA TPAHCIIOPTA»

Intel Pentium E2160-1.80/2Gb/HDD 80Gb/Video on board+PCI/DVD-RW/LAN/300Wt — 28
IIT.

JIMIeH3MOHHOE MPOrPaMMHOE 00ecIicueHUE

1. Microsoft Windows XP Professional (mpexycranoBnena);

. Microsoft Windows Server 2000 R2 (mporpamma MSDN);

. Microsoft Office 2013 (Kopnoparusnas nunenzus MI'YIIC (MUUNT));

. Embarcadero RAD Studio XE2 (IToxymnka 3a cuét cpeacts UTTCY);

. Kommac3D (Trial);

. Microsoft Visio 2013 (mporpamma MSDN);

. Microsoft Access 2013 (mporpamma MSDN);

. DeviceLock 2010 (TTokyrka 3a c4€T cpeacTB Kadeapbi);

. [IporpamMMBl1, OCTaBJICHHBIE COBMECTHO C J1a00OpaTOPHBIM 000PYIOBAHUEM ),

O 00 1N DN K~ W

Jist caMocTosITeNEHON PadOTHI CTYACHTAM, HApsALy C PEKOMEHIYeMOU U JIOTIOTHUTEIIbHON
JUTEPATypOM, peAaraeTcsi HCIOIb30BaTh JaHHBIE M HH(OPMALIMIO CIETYIOLIEro Xapakrepa (B
TOM YHCJI€ TOCPEICTBOM MOUCKA B ceTn MHTEpHeT):

1) cnpaBoYHO-MH(DOPMALTMOHHOTO (CIOBAPH, CIPABOYHUKH, SHIUKIIONEIUH,
oubmorpaduieckue COOPHUKH | T.11.);

2) opunmanbHOro (COOPHUKM HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB, 3aKOHO/IATENIbHBIX AKTOB U
KOJIEKCOB);

3) IepBOMCTOYHUKH (MCTOPUYECKHE JOKYMEHTBI U TEKCTHI, IUTEpaTypa Ha HHOCTPAHHBIX
A3bIKax);

4) Hay4HOTO U HAyYHO-TIONYJISIpHOTO (MOHOTpaduu, CTaThbH, AUCCEPTALIMH, HAYYHO-
pedepaTuBHbIE )KYpHAJIbl, COOPHUKU HAYYHBIX TPYJIOB, €XKETOAHUKH U T.1.);

5) nepuoanueckue u3anus (mpodeccuoHaIbHbIE ra3eThl U KYpPHAJb); U T.JI.

B kauecTBe 27IEKTPOHHBIX TOUCKOBBIX CUCTEM U 0a3 JaHHBIX MMYOJIUKAINI PEKOMEHTYeTCs
MOJIb30BAThCS CIEAYIOIIUMU 3JIEKTPOHHBIMH PECYpCaMH:

- Poccuiickas I'ocynapcrsennas bubnuoreka http://www.rsl.ru

- Hayunas snextponnas 6ubimorexa eLIBRARY.RU http://elibrary.ru

- l'ocynapctBennas mybnuyHasi Hay4HO-TexHUYeckas Oubnuoreka Poccun http:// www.gpntb.ru
- Beepoccuiickas rocygapcTBeHHas OM0nuoTeka HHOCTpaHHOU uTepaTypsl http://www . libfl.ru
-MHctuTyT HayuyHOU HH(OpMalMK 10 00IIeCTBEHHBIM HaykaM Poccuiickoii akaeMuu HayK
(MHMOH PAH) http://www.inion.ru

JIJ1st MOATOTOBKH cTaTel, MTOKIAI0B, dcce, pedeparoB u T.1. HeoOxoaumo Hannuue MS Word
2010,2013 u BpIIIE.

10. ONMCAHUE MATEPHAJBHO TEXHUYECKO BA3BI, HEOBXOIAMOM IS
OCYIIECTBJEHMS OBPA3OBATEJILHOI'O MPOIIECCA IO JUCHUTIJIVHE
(MOJY.JTIO)

Hucrneiinsiii knace ¢ [IK Ha 6a3e mporeccopos cemeiicta Intel P6, oneparrionHoit cucremoit
Windows 7 u BbImie, cuctemoit mporpammupoBanust Delphi XE20 u Beiie, cucremamu
MatLab/Simulink u CoDeSys.

KomruiekT mabopaTopHBIX CTEHIOB - MUKPOKOHTPOJUIEpOB cemeiictBa AVR.



[Inakatsl CO CTPYKTYPHBIMU CX€MaMU BHYTPEHHEN OpraHU3allid MUKPOIIPOLIECCOPOB U
MUKDPOKOHTPOJIJIEPOB.

11. METOJUYECKHUE YKA3AHUS JIVISI OB YUAIOIUXCS 10 OCBOEHUIO
JUCHUILIMHBI (MOLY.JIS)

[Tocne cozanus sI3bIKOB MTPOTrpaMMHUPOBAHUS BHICOKOTO YPOBHS, T.€. TAKUX SI3BIKOB
POrpaMMHUPOBAHHUS, KOTOPbIE HECKOJIBKO MPHUOIMKEHHBI K SI3bIKY U MBIIUICHHUIO YeI0BeKa
(takux, xak Fortran, Basic, Pascal, C++ u ux coBpeMeHHbIE 00bEKTHO-OpPUEHTUPOBAHHBIC
nponospkarenu Visual Basic, Delphi, C# u T.1.) mocTOsIHHO 3a7a€TCsl BOIPOC, a 3a4eM Ha0
U3y4ath sA3bIK AcceMOiiepa, OTHOCSALIUIICS K MalllMHHBIM, HU3KOYPOBHEBBIM si3bIkaM? C TeX ke
BpPEMEH Ha 3TOT BOMPOC JAETCs TPAAULIMOHHBINA OTBET, KOTOPBINA HE TOJIBKO HE yTPaTHII CBOEH
AKTyaJIbHOCTH, HO U MOKET OBITh pacCIIMpEH.

Ha ceronusmnuii 1eHb TPOMBIIUIEHHOCTBIO Pa3HBIX CTPaH BBITYCKAETCS O0JbIIOE KOJTUYECTBO
MHUKPOIIPOIIECCOPOB M MUKPOKOHTPOJUIEPOB, KOTOPBIE MPEACTABIISIOT CO00M HHTETpabHBIC
MUKpPOCXeMbl. MUKPOKOHTPOJIEP — ATO CAMOCTOSITENIbHBIN KJIACC YCTPOHUCTB, KOTOPBIN
COJICPKHUT B cebe, B €IMHOM KOPITyCe, MUKPOIIPOIICCCOPHOE SIIPO U HAOOP mepudepuitHOro
000py/I0BaHus, TAKOTO KaK TaiiMep/CYeTYnKH, KaHajlbl BBOAA/BBIBOIA, ITUPOTHO-UMITYJIbCHBIE
MOJIYJIATOPHI, aHATOTO-IIU(POBBIC U MUPPO-aHATIOTOBBIC IPEOOPA30BATEIH, CTOPOKEBOM
TaiimMep, MEHeKEp MUTaHUs, TEIIOBOW CEHCOP U T.J., TOITOMY Jajiee MPU pa3roBope mpo
accembOiep OyzeM yrmoTpeOsiTh CJI0BO MUKPOIIPOIIECCOP, TIOIpa3yMeBast O HUM U
MUKPOKOHTPOJUIEP C €r0 MUKPOMPOIIECCOPHBIM siipoM. Y Mukpompoiieccop, u
MHUKPOKOHTPOJIJIEP MPEJACTABISAIOT COO0M KOHEUHBIE aBTOMATHI C TPOTrPAMMHBIM MPUHIIUIIOM
yIpaBIeHUS, a 3HAYUT, IOCIIE0BATEILHOCTD JBOMYHBIX KO/IOB MTO3BOJISIET YIIPABIAThH
BHYTPEHHUM COCTOSIHUEM MHKPOMPOIECCOPa U MUKPOKOHTPOJIJIEPA U BCEMU BHYTPEHHUMH
KOMIIOHEHTaMH, 3aCTaBJISISI UX, B KOHEYHOM UTOTE, MPUXOJUTH K COCTOSIHHIO, HEOOXOIMMOMY B
JIaHHOM 3anade. [locinenoBarenbHOCTh JBOMYHBIX KOJOB U €CTh ITpOrpaMMa JIs
MUKPOTIPOIIECCOpa WM MPOrpaMMa Ha MAIIMHHOM sI3bIKe. SI3bIK accemOiepa — 3To
NepeBEICHHBIN Ha IICEBI0YEIOBEUECKUH S3bIK MAIIMHHBIN KOJI. T.e. accemOep TecHenmum
00pa3oM cBsI3aH C BHYTPEHHHUM YCTPOMCTBOM, apXUTEKTYpPOU U MpeacTaBiIeHneM HHGOpMaIuu B
MHUKpOIIpoIieccope. 3HaYuT, eciii Bol 3HaeTe s3b1k accemOmepa, To Bbl 0/IHO3HAUHO 3HaeTe
MUKPOIIPOIIECCOP, a 3HAUUT, BbI MOXKeTe HAPSIMYIO C HUM «OOIIATHCS» 3aCTaBIsS €r0

s dexTruBHEE pemaTh Hy>kKHbIe Bam 3a1aun. [1o aHanorum MoKHO cKa3aTh, 4TO eciii Bbl 3HaeTe
KaKoW-1100 MHOCTPaHHBIH s3bIK, TO BBl MokeTe 2 eKTHBHEE KUTh B TOCYIapCTBE, TE
JAaHHBIA HHOCTPAHHBIN SA3BIK TOCYIAPCTBEHHBIHN, U HE TIOJH30BAThHCS TIEPEBOTYNKAMHA (JTFOIbMH,
Pa3rOBOPHUKAMHU, SJIEKTPOHHBIMU MIEPEBOJUUKAMHE ), KOTOPBIE HE BCETJa TOYHO MOTYT MepeaTh
Bamy mbiciib cobeceqauky. XoTenoch Obl OTMETHTH, UTO SI36IKOB Accembiiepa MHOKECTBO, TaK
KaK MHO>KECTBO apXUTEKTYP MOCTPOCHUSI MUKPOTIPOIECCOPOB. DaKTUUECKH, JIJISI KAKIOTO
ceMeicTBa MUKPOIIPOIIECCOPOB €CTh CBOM acceMouiep.

3Has 0 TOM, 9TO SI36IK Accembiiepa — 3TO MAIIMHHBIN S3BIK, @ 3HAYUT, C IOMOIIBIO €r0 MOYKHO
s dekTuBHEE YIPABIATH MUKPOIIPOILIECCOPOM, MTPOdhecCHOHABHBIE TPOTPAMMHUCTHI UCIIONIB3YIOT
€ro B CaMbIX KPUTHYECKUX TI0 BPEMEHH MECTaxX MPorpamMm, aKe €CIu MPOrpaMMHUPYIOT Ha
S3BIKaX BBICOKOTO ypoBHs. Hampumep, ecniu mocMoTpets Moayinb System B Delphi, koTopsrit
BBITIOJTHSIET BCe 0a30BbIe (PYHKITUU U aBTOMATHYECKU MOKIIOYAETCS KO BCEM MPOEKTaM, TO B
HEM MOXHO YBHUJIETh MHOKECTBO aCCEMOJIEPHBIX BCTABOK. ITO MOHITHO, TaK KaK, €CIIH 3TOT
MOJIYJIb OCHOBHOM (T.€. B HEM COJIEP>KAThCsl OCHOBHBIC MTPOIIEAYPHI U (PYHKIIMH, KOTOPBIC YaIlle
BCETO BBINOJHSIIOTCA), TO HY’KHO, YTOOBI OHH OBICTPO U 3P PEKTUBHO 00pabaTHIBAIUChH
MHUKPOIIPOIIECCOPOM, a 3HAYHT, UX M peaTu3yloT Ha accembiuepe. Bce ocHOBHBIE
MaTeMaTuueckue (YHKIIMU HAIMMCAaHbI Ha accembiepe. BoT, Hampumep, Kak BBITIISIUT
peanm3anus QyHKIIUN BEIYUCIICHHS SKCIIOHCHTHI:

function Exp(const X: Extended): Extended,

asm

FLD X



FLDL2E

FMUL

FLD ST(0)

FRNDINT

FSUB ST(1), ST

FXCH ST(1)

F2XM1

FLD1

FADD

FSCALE

FSTP ST(1)

end,;

Taxoke, Bce, 4TO KacaeTcst paboThl ¢ HaMATHIO, TOXKE PEATH3YETCs C TOMOIIBIO aCCEMOJIEPHBIX
BCTaBOK, TaK Kak paboTa ¢ MaMsAThIO IPOUCXOJUT MOCTOSHHO, TO 37IeCh HE00OX0IMMa camast
BBICOKAs! CKOPOCTH U AP PEKTUBHOCTB. JKearomme MOryT IIOCMOTPETh pealn3annio GyHKINN
Move B Moayie System, a Takke BCe, 4TO KacaeTcs peaiu3allii MEHeKepa MaMsTH.
Hexotopbie MOTyT 3aMETHTB, 4TO KOMIIIJIATOP U TaK 3aHUMAETCS TEM, YTO TIEPEBOJUT C S3bIKA
BBICOKOT'O YPOBHS HA MAIIMHHBIN, @ 3HAYUT, U TaK MOHSATHO, YTO B KOHEYHOM UTOTre Bce Oyaer
NPUBEJCHO K MAITMHHOMY KOJy. DTO TaK, O/IHAKO, aCCEMOJIEPHBIE BCTABKU BCE PAaBHO
ucnonb3ytoT. [Touemy? Jleno B TOM, YTO SI3BbIK BBICOKOTO YPOBHS CTPOUTCS] HA HEKOTOPOM
6a30BOM HaboOpe (YHKIIMOHATBHBIX BO3MOKHOCTEH WM KUPITUYUKOB, C TIOMOIIIBIO KOTOPBIX
peanu3yloTcs Bce AalbHEHIIe MPOrpaMMHbIE KOHCTPYKIIMU JTH000H C0KHOCTH. [ToCKONbKY
Ha0Op TaKMX KUPIUIUKOB, XOTh U YBEIIMYMBACTCS C PA3BUTHEM SI3bIKA, HO JIO0 CHX TIOP
OTpaHHueH U 00JIaJaeT HEKOTOPHIM YHUBEPCATU3MOM, ITO3BOJISIONINM HCIIOIb30BaTh UX B
JTFOOBIX CUTYalUsAX U JOMYCTHUMBIX COYETAHUSIX. ITO IPUBOAUT K TOMY, YTO IIPU
KOMITMJIMPOBAHUH JIJIS1 K&KI0T0 KUPNUYKMKa (opMupyercs yHUBepcalbHbIM acceMOnepHbIi
0JIOK, KOTOPBIN Oy/IeT IPUTOJIEH JJIs JIFOOBIX CUTYaIlui, HO 00J1a/laeT HEKOTOPO
U30BITOYHOCTBIO, KaK I1J1aTa 32 YHUBEPCAIbHOCTD, a 3HaYUT, MeHee 3(dexTruBeH. B
COBPEMEHHBIX S3BIKaX BBICOKOTO YPOBHS H30BITOYHOCTH BBIXOHOTO MAIIMHHOTO KOJIA
HeOOJIbIIIas U €€ CTaparoTCsl MOCTOSIHHO YMEHBIINTh, HO U30aBUTHCS COBCEM OT Hee
HEBO3MOXKHO.

MBsI ye oTMedanu, YTo 3HaHHe acceMOJiepa 03HauaeT 3HaHUE MUKPOIIPOLIECCOPa, a KaXIbIi
MHUKPOIPOIIECCOp 00JIaaeT CBOMMHI OCOOCHHOCTAMU. BBICTpoIeiicTBHE KaX/10TO
MHUKpPOIpPOIIEccopa 3aBUCUT HE TOJIBKO OT TAKTOBOM 4acTOTHI M 00beMa Keul-nmaMsatu. Ha
CETOAHSIIHUN AeHb pa3paboTaHO O0JIbIIOE KOJUYECTBO MHKEHEPHBIX YXUILIPEHUH, KOTOpBIE
MO3BOJISIIOT MOBBICUTH OBICTPOJIEHiCTBHE MUKponpolieccopa. K Takum yXuIipeHustM OTHOCSTCS
CylnepcKalsipHas KOHBEHEpHasl apXUTEKTypa, OJIOK TpecKa3aHus BETBICHUS, HECKOJIBKO
UCTIOJTHUTENIbHBIX OJIOKOB (IIEJIOUMCIICHHBIE BBIYUCIICHHUS, BBIYMCICHUS C TUIaBAIOIIeN TOUKOH,
BBITTOJIHEHNE WHCTPYKIUN MYJITBTUMEIUHHOTO PACIIIUPEHHUSI, TTIOTOKOBBIX KOMaH/ ! T.1I.),
BHYTPEHHSIS Ilepeasipecaliusi perucTpoB, U3MEHEHHE OUEPEIHOCTH BBIMOJIHEHUS] MUKPOKOMaH T U
T.1. CuUTyanmst yCIoXKHIETCs BEIXOJIOM Ha PHIHOK MHOTOSIIEPHBIX MHUKPOTIPOIIECCOPOB, T
apXUTEKTypa elle ciaoxkHee. Bce 3To NpUBOAUT K TOMY, YTO peanu3anus OJHUX U TeX ke
QITOPUTMOB pa3HBIMU HA0OpaMH MAIIMHHBIX KOJIOB Ha OJTHOM MHUKPOITPOIIECCOpE, TaK Ke KaK U
peanu3alys OJHUX U TeX XK€ aJrOPUTMOB OJHUMH U TEMH k€ HabopamMH KOMaH]l Ha pa3HbIX
MHUKPOIPOIIECCOpax OJTHOTO Kiacca MPH MPOYNX PAaBHBIX YCIOBHIX, OYTyT BHITOIHATHCS C
pPasHBIMHU CKOPOCTSIMH! DTO MPOUCXOUT U3-3a TOT0, HAIPUMED, YTO BHYTPEHHSAS apXUTEKTypa
OJTHOTO MUKPOMPOIIECCOopa Ha OJTHOM SI/IPE MO3BOJISIET BBITIOIHATH MapaJlIeIbHO HECKOIBKO
KOMaH/{ B OIPEICJICHHOM COYETaHMH, a y JPYroro MUKpoIipoleccopa He rno3oisier. [Ipu satom,
SI3BIKM BBICOKOTO YPOBHS Pa3padaThIBAIOTCSl YHUBEPCATBHBIMHI ISl Pa3HBIX THITOB TIPOIIECCOPOB,
a 3HAYUT, PEJIKO UCIIOBb3YIOT BHYTPEHHNE OCOOCHHOCTH apXUTEKTYPhl MUKPOIIPOIIECCOPOB, a
3HAYUT, MOTYT CO3J1aBaTh HE OUeHb d(PPEKTUBHBIN KO 1711 JTFOOBIX MUKPOIIPOLIECCOPOB HIIN AJIS
ontHOTO OoJee 3 PeKTHBHBIH, a st Apyroro MeHee 3¢ GekTuBHBINA. Ecim ke mporpaMMupoBaTh



Ha accemOJepe 1Mo/ i KOHKPETHBI MUKPOIIPOLIECCOP, 3Hasi BCE OCOOCHHOCTHU €r0 BHYTPEHHETO
MOCTPOEHUS, TO MAIIIMHHBINA KOJT MO’KHO OyJIeT Bceraa caenarh dhekTuBHee.

Ecnu pedb uier o BCTpauBaeMbIX MUKPOIPOIIECCOPHBIX CUCTEMAaX, MOOMIIBHBIX YCTPOUCTBAX,
IPOMBIIIJICHHBIX KOMIIBIOTEPAX, UHTEIUIEKTYaJIbHBIX MUKPOIIPOLIECCOPHBIX J1aTUNKAX,
U3MEPUTEIIAX U PETUCTPATOPaX U T.[., TO BOMPOoc 00 3(h(peKTUBHOCTH MHOTOKPATHO BO3PACTaET,
TaK KaK BCE I0J00HbIE CUCTEMBI [l YMEHBIIEHUS! CTOUMOCTH, SHEPTrONOTPEOICHMS,
rabapuTHBIX MTOKAa3aTeNei MPON3BOAATCS C OTPAHUYCHHBIMU 00BEMaMH MTAMATH U
IPOM3BOIUTENBHOCTBIO, HO BCErla (PYHKLMOHAIBHO 3arPYKEHHBIMHU «I10]] 3aBA3KY», Ja €Ile U
€CTb XKeJlaHHEe PACIIMPHUTH €ro GYHKIMOHAIBHBIN cocTaB. [IporpaMMupoBaHie TaKUX CUCTEM, B
KOTOPBIX HEOOXOIMMO BBINOJIHATh MAaTEMaTUYECKHE BEIUUCIICHHS], KOHTPOJIUPOBATh paboTy Beex
nepupepurHbIX YCTPOUCTB, IPUHUMATH U IIepe1aBaTh HH(POPMAIUIO | T.JI., HE 00XOAUTCS U He
MO3KeT 000MTHCh 63 UCTI0IB30BaHus acceMOepa.

HekoTtopbie MOTyT 3aMETHTD, 4TO OHHU HE COOMPAIOTCs OBITH MPOHECCHOHATTLHBIMU
IpOrpaMMHUCTaMHU, TeM OoJiee IPOrpaMMUPOBATh MOOUIIBHBIE CUCTEMbI UJIH TPOMBILICHHBIE
MHUKPOIPOIIECCOPHBIE KOHTPOJIEPHL, @ 3HAYUT, 3HAHHsI 00 acceMOiepe UM He HyXHBI. [la, ¢ 3TumM
MOYKHO oT4acTH corinacutbesi. Ho Bac HuKTO Ha npodeccroHallbHBIX IPOrpaMMKCTOB HE
roToBHT. Bbl 00y4yaerech B yHUBEPCHUTETE, & 3HAUHUT, ITOJIy4aeTe aKaJIeMUIECKOE HHKECHEPHOE
o0pa3oBaHue ¢ IUPOKUM KPYrO30pOM B JIYULIMX TPAJAULUAX COBETCKOM BbIcIIel mikosbl. Ha
CEeTOJIHSIIHUHN JIEHb YEJIOBEYECTBO BCTYMHIO B BEK HH(OPMAIIHH, a ITOIABJISIONIEe OOIBIIMHCTBO
MH(POPMALIMOHHBIX MPOLIECCOB 3MXKAETCS Ha IIUPPOBBIX TEXHOJIOTUSAX C IPUMEHEHUEM
MHUKPOIPOIIECCOPHON TEXHUKH, U TETIEPh YK€ CIOKHO MPEJCTaBUTh pabouee MECTO YeIOBEeKa
0e3 nepcoHaIbHOIO KOMITBIOTEPA, @ CAMOT0 YeJIoBeKa 6e3 MOOUIBHOrO TeaedoHa. 3HAYMT,
COBPEMEHHBI MH)KEHEP JOJDKEH MOHUMATh OCHOBBI (DYHKIITHOHHUPOBAHUS COBPEMEHHBIX
MHUKPOIPOLIECCOPHBIX CUCTEM, 3HATh UX Jy4llle, 4eM 00bIBaTeNb, MO0 MPOCTO paboTaTh HA
KOMITHIOTEPE MOKET YK€ U TMIEPBOKIIACCHUK. A, TOCKOIBKY, (YHKIIMOHHUPOBAHUE
MHUKPOIPOLIECCOPHON TEXHUKH OCHOBAHO Ha MPOrPaMMHOM MPHUHIIUIIE YIPABICHUS, TOCKOJIBKY
€CTh MHOYKECTBO TMPUHIIUITOB IIOCTPOCHUS APXUTEKTYP MUKPOIIPOILIECCOPOB H
MHUKPOIPOLIECCOPHBIX CUCTEM, IIOCKOJIBKY €CTh MHO>KECTBO BUOB IPEACTABICHUs HHPOPMALIUU
B MUKPOTIPOIIECCOPHBIX CUCTEMaxX (a 3HaHMUS O MPEACTaBICHUN MH(POPMAITUH MTO3BOJISIET OoJiee
rI1y0OKO MOHUMATh paboTy BCEX BBIYUCIUTENBHBIX U HE TOJIBKO IMPOTrpaMM, TaKUX Kak MS
Excel, CYB/I, nporpammsl 00pab0oTKu n300pakeHnii, BEKTOPHOI rpapuKu, MHKEHEPHBIX
nporpamm, Harpumep, MatLab, MathCad, Bce s13pIkM TporpaMMHpPOBaHUs U T.J.), TO 3HaHUE
HU3KOYPOBHEBOTO SI3bIKa MIPOTPAMMHUPOBAHHS acceMOepa, u3ydeHne KOTOPOro TeCHEHIINM
00pa3oM CBsI3aHO C 0003HAYEHHBIMU BOIIPOCAMH, HECOMHEHHO, SIBJISIETCS 00s13aTebHBIM!



