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1. IEJI OCBOEHMSI YUEBHOM JUCHUTIINHBI

Llenbio mpemnoiaBaHusl JUCUUTUIMHEIL SBJSIETCS (POPMUPOBAHKE Y CTYACHTOB 0a30BBIX 3HAHUH U
YMEHHH B 00J1aCTH (PYHKIIMOHUPOBAHHUS, TOCTPOCHUS U MIPUMEHEHUSI MUKPOIIPOLIECCOPHOM
TEXHUKU JJIS1 CO3JJaHUs UPPOBBIX MPOrPAMMHBIX CHCTEM YIPAaBJICHUS 00BEKTaMU
SHEProCcHa0KEHUSI FJCKTPUUECKUX JKEIE3HBIX I0POT.

JlaHHas quCHUIIIIMHA UMEET TPOMAJHOE 3HAYEHHE CO BPEMEH CO3/1aHUs MEPBbIX
BBIYUCIUTENBHBIX MaluH. [Iponuioe, coBpeMeHHOE U Oy 1yIiee HHKEHEPHOE TBOPYECTBO
HEMBICITUMO 0€3 IPUMEHEHHUsI MUKPOIIPOLIECCOPHOI TeXHUKU. HembIcInMo 3T0 U 17151
AIIEKTPOIHEPTETUKHU BOOOIIIE U TPAHCIIOPTHON 3JIEKTPOIHEPTETUKH B YaCTHOCTH. OHAKO, JUIs
JAHHBIX OTpacieil U3y4yeHUEe OCHOB MUKPOIIPOLIECCOPHON TEXHUKH MPUOOpeTaeT 0COOCHHBIN
CMBICII, TPEOYIOIIUN PACKPBITH CIIEHU(PHUUECKUE CTOPOHBI SKCIUTYaTallul BBIYACITUTEIBHOM
TEXHHUKHU Ha 3JEKTPOIHEPreTUUECKUX 00beKTax. MUKpOIpoIeccopHasi TEXHUKa OTHOCUTCS K
C1a00TOYHBIM CHCTEMAaM, B TO BpEMSI KaK JIEKTPOIHEPIETUKA 3TO BICOKOBOJIBTHBIE MOIIIHBIE
CUJIBHOTOYHBIE 00BeKThl. CoBMeCTHas: pab0Ta HaKIIabIBAET BaXKHBIC U HCKIIOUUTEIbHBIC
TpeOOBaHMS K MOHUMAHUIO TOHKOCTEH (PYHKITMOHHUPOBAHUSI MUKPOTPOIIECCOPHBIX CHCTEM, UX
anmnapaTHOMY OCTPOCHHUIO U CPEJICTBAM 0€30TKa3HOT0 HU3KOYPOBHETO MPOrPaMMHUPOBAHHS.



2. MECTO YYEBHOM JJUCHUILJIMHBI B CTPYKTYPE OII BO

VYuebnas aucuurumHa "OCHOBBI MUKPOIIPOIIECCOPHON TEXHUKHU'" OTHOCUTCS K OJIOKY 1
"ucuumauHbl (MOAYIU)" U BXOAUT B €T0 BAPUATUBHYIO YaCTh.

2.1. HaumeHoBaHUs NpeaIIeCTBYOIIMX AUCIHILIAH

I[HSI HN3YUCHUA I[ElHHOfI JUCHUITIINHBI HCO6XOILI/IMBI CJICAYIOIIUC 3HAHUA, YMCHHUA U
HaBBbIKU, (bOpMI/IpyeMI)Ie OpeaAIICCTBYIOIUMHU JUCHUILIMHAMM:

2.1.1. MudopmaTuka:

3HaHUs: OCHOBBI TEOPHU HH(POPMALIUH, IPOrPAMMHUPOBAHHS, Pa0OTHI B ONIEPALIOHHON CUCTEME
Windows 1 0(UCHBIX AaKEeTax, TUCKPETHOTO POTrPAMMHUPOBAHHS

YmenHus: MMPEACTABIATH YKCila B PAa3JIMYHBIX ITO3UIUOHHBIX CUCTEMAX CUHUCICHUA U PA3JIMYHBIX
q)opMaTax JAaHHBIX, COCTABJIATH aJITOPUTMBbI BBIYUCIIUTCIIBHBIX 3a/1a4

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

PGSYJ'IBTaTBI OCBOCHMUS NUCHUILIAMHBI UCITOJIB3YHOTCA IMPU U3YUCHUUN ITOCIICAYHOIIUX
y‘Ie6HI)IX JUCLUIIINH:

2.2.1. Peneitnas 3amura

3nanus: Bo3sMoxxHOCTH peann3anun 00paboTku mudpo-aHanoroBoit naHdGopMaiu HHPOpMAaInH,
BO3MOXKHOCTH CHCTEM "Ha KpUCTasuie", BCTpauBaeMbIX, CTAMOHAPHBI3 M IEPEHOCHBIX
MHKPOIIPOLCCCOPHBIX CUCTEM, CPCACTBA IMOBBIIICHHWA HOMGXOSaHIHHIéHHOCTI/I H CTaOMIBHOCTH
pabOThl MUKPOIIPOLIECCOPHBIX CHCTEM

YMmenus: Mcnonb30BaTh AUCKPETHBIE CXEMBI IIPH IIOCTPOCHUH CTPYKTYPHO-JIOTHYECKHUX CXEM
peanu3alnny aaropuTMOB 3aLUT

Hasbiku: MeToarkamMu BbIOOpa MapaMeTpoB AUCKPETHBIX YCTPOMCTB Ui peanu3anun
ITOPUTMOB LIU(PPOBBIX 3aLIUT

2.2.2. DNeKTpOoHHAs TEXHUKA U ITPeoOpa3oBaTen B JIEKTPOCHA0KEHUT

3uanust: [IpuHIMIBI TOCTPOEHUS UGPOBBIX CXEM YIPABIEHUS MOTYIPOBOTHUKOBBIMH
npeoOpa3zoBaTeIsIMu

YMeHus: CTpOUTH CXEMBI TPOCTPAHCTBEHHO-BPEMEHHOT0 yIpaBiieHus Ha 0aze LM
BBIIIPSIMUTEIbHO-UHBEPTOPHBIMU YCTaHOBKaMU

Hagriku: Mmetogukamu BHyTpCHHCﬁ peain3alu JICKTPOHHO-BBIUUCIUTCIIBHBIX 3JICMCHTOB U
CHJIOBBIX YCTaHOBOK



3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 11O JUCIIMIIJIMHE (MOAYJIIO),
COOTHECEHHBIE C IINTAHUPYEMbBIMHU PE3YJIbTATAMHU OCBOEHMUAA
OBPA3OBATEJIbHOM ITPOT' PAMMBbBI

B PE3YIbTAaTC OCBOCHUA NUCHUIUIMHBI CTYACHT JOJIKCH:

Ne
i Kon n Ha3BaHNE KOMIIETEHIINN OsxupaeMble pe3yIbTaThl
1 [IKC-3 Crioco6eH mpoBOIUTE YKCIEPTH3Y U [MKC-3.2 AHanu3upyeT TeKyIiee COCTOSIHAE M HAXOAUT

pa3pabaThIBaTh IIPOCKTHI Y3JIOB U YCTPOMCTB,
TEXHOJIOTHYECKHUX MPOLECCOB IKCILTYaTAIHH,
TEXHUYECKOTO OOCTY)KUBAHUS U PEMOHTA B
CHCTEMaX DJICKTPOCHAOKEHHUS, B TOM YHCIIE C
HCIIOJIb30BAaHUEM COBPEMEHHBIX
UH()OPMAMOHHBIX TEXHOJIOTUH U
MPOTPAMMHOTO 00CCIICUCHUSI.

BO3MOJKHBIE ITyTH MOJICPHN3ALNH, PA3BUTHS U
pacumpeHus GyHKIMOHAIBHBIX BO3MOXKHOCTEH CUCTEM
U YCTPOICTB 2JIEKTPOCHA0KEHHS, HCIIONB3YsI 3HAHHS
(byH/IaMEHTaJIbHBIX OCHOB AJICKTPOTEXHUKH
AIIEKTPOCHAOKEHHUS, CYITHOCTH (PU3NUECKHUX MTPOILIECCOB
B MarHUTHBIX U 3JICKTPUYECKUX LIETISIX, TEXHUKH
BBICOKHX HaIpsHKCHUH, (YHKIIMOHAIBHBIX
BO3MOXKHOCTEH 3JIEKTPOHHBIX, TUCKPETHBIX,
MHKPOITPOIIECCOPHBIX YCTPOUCTB, PEICHHON 3aIUTH 1
OCHOB aBTOMaTHYECKOTO yIPABICHHS.




4. OBbEM JUCIUTIIIAHLI (MOAYJIST) B 3AUETHBIX EJUHULIAX 1
AKAJEMUYECKHX YACAX

4.1. O0masi Tpy10eMKOCTh AUCUMIIJIMHBI COCTABJIAET:
3 3avetHble equHUIBI (108 ak. 4.).

4.2. Pacnpenesienue 00beMa yueOHOM JMCUMILIMHBI HA KOHTAKTHYI0 padoTy ¢
NnpenoaaBaTejieM U CAMOCTOSITEILHYIO Pa00Ty 00yUYarO X cst

KonnuectBo yacos
} Bcero no Cemectp

Bun yaeOHOM paboThI yaeOHOMY 5

TIaHY
KonTakTHas pabora 40 40,15
AynuropHsble 3aHATHS (BCETO): 40 40
B Tom uuce:
nexmun (JI) 24 24
naboparopusie padbotsl (JIP)(1aboparopHsrii mpaktukym) (JIIT) 16 16
CamocTosTenpHas padora (BCero) 32 32
Dk3aMeH (TIpU HAJTMYUH ) 36 36
OBUIAS TpynoeMKOCTh TUCUMILIUHBI, YaChI: 108 108
OBUIAS Tpya0€MKOCTbh AUCHUIUIMHBI, 3a4.€/.: 3.0 3.0
Texymuit KOHTPOJIb YCIIEBAEMOCTH (KOJIMUECTBO U BUJI TEKYIIETO [K1, [1K1,
KOHTPOJIS) I1K2 ITK2
Bupl mpoMexyTouHOM aTTecTanuu (3K3aMeH, 3a4eT) 9K 9K




4.3. Copepxanue JMCHUIIMHBI (MOAYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM
(pa3nenam)

Cemectp

Tema (pazaen)
yueOHOI
JIMCIUTITHHBI

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

JIP

DopMBbI
TEKyLIEero
KOHTPOJIS

yCIIEBAEMOCTU U
IIPOMEXKY-

TOYHOMI

aTTeCTalluu

o| I13/TI1
~| KCP

o~
(&)

10

Paznen 1
BBenenue

= |«©| 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

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

Paznen 3
IToctpoenue
MHKPOIIPOLIECCOPHBIX
CHCTEM YITPaBJICHUS

[K1

Tema 3.13

IIpunuun neicTBust
CUCTEM YIIPaBICHUS
Ha OCHOBE
MHUKPOTIPOIIECCOPOB.
DyHKIIMOHAIbHAS
cxema
MHKPOIIPOIIECCOPHOM
CUCTEMBI




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
o| [I3/T
~| KCP

©| Bcero

10

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

Paznen 4
IIpencrasnenue
uHdopmanuu B
MHKPOIPOLIECCOPHBIX
crcTeMax

12

[IK2

Tema 4.13
Apudmernueckre
OCHOBBI pa0OTHI
MHUKPOIPOIIECCOPHBIX
CUCTEM YIIPABIICHHUS.
TTo3unmonHbIe
CHCTEMBI CYMCJICHHUS.
IlepeBox uncen u3
OJIHOM CUCTEMBI
CUHCIIEHUS B IpyTHE.
DopMartsl
MpeICTaBICHHUS
LICTIOYUCIICHHOM
YHUCIOBOM
HHPOPMAITIH B
MHUKpPOTIPOIIECCOPE U
npaBuia
BBINOJIHEHUS
apuQMETHIECKUX
onepanui HaJ HUIMU

Tema 4.13

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

10

Paznen 5
DYHKIIMOHUPOBAHKE
MHUKPOTIPOIIECCOPOB

11

Tema 5.13
Kiaccudukanus




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
o| [I3/T
~| 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

14

Tema 6.13
Crpykrypa
MPOTPaMMBI Ha SI3bIKE
acceMoOuepa.
JlexceMbl.
JupexTussl
OTIpeieNeHuUs
JaHHBIX. THIIBI
OTIepaTopoB
acceMOJIepHBIX
nporpammax.
CTpyKkTypa KOMaH/IBI
Ha sI3bIKE
accemoOiepa. ['pymmst
KOMaH]{
MHKPOIIpoIeccopa.
CrpyKTypa KOMaHz B
CISC u RISC
npoieccopax. MMX,
SSE, SIMD
pacmypeHust KOMaH

15

Paznen 7
Komanzp! nepecsuiku




CemecTtp

Tema (pazgen)
y4aeOHOMH
JMCIUTUTHHBI

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

JIP

CP

Dopmbl
TEKYIIIEro
KOHTPOJIS

YCIIEBAEMOCTH U
TIPOMEXY-

TOYHOMI

aTTeCTaluN

o| [I3/T

~| KCP

©| Bcero

10

aHHBIX

16

Tema 7.13

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

o

17

Paznen 8
Apudmernaeckne
KOMaH/IbI

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

22

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




CemecTtp

Tema (pazgen)
y4aeOHOMH
JMCIUTUTHHBI

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

JIP

CP

Dopmbl
TEKYIIIEro
KOHTPOJIS

YCIIEBAEMOCTH U
TIPOMEXY-

TOYHOMI

aTTeCTaluN

3

o| [I3/T

~| KCP

©| Bcero

10

00paboTku

23

Pazpen 11

Komannpr s
paboTHI ¢ MaccuBaMu
U CTPOKaMU

~

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
CpeacTBa pa3paboTKu
MHKPOTIPOIIECCOPHBIX
CHCTEM YITPaBJICHUS

38

26

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

38

27

Bcero:

24

16

32

108




4.4. JlabopaTopHbie padoThI / NPAKTHYECKHE 3aHATHS

[IpakTrueckue 3aHATHs Y4€OHBIM IJIAHOM HE MPEyCMOTPEHBI.

JIaboparopHbie pabOThI IPETYCMOTPEHBI B 00BeMe 16 ak. 4.

Bcero ua-
COB/ M3 HUX
Ne Ne Tema (paznen) . 4acoB B
. HaumenoBanue 3ansTuii
n/n ceMecTpa | y4eOHOW ANCHIUILTUHEI UHTEpaK-
TUBHOHI
bopme
1 2 3 4 5
8 PA3JIEJT 4 [Iporpamma mepeBoia BEIECTBEHHBIX YHCENT CO 2
ITpencraBnenue 3HAKOM MEXIy CHCTEMaMH CUUCIICHHUS C OCHOBAaHUEM
1 HHPOPMALIIH B oT 2 10 16 Ha sA3bIKE BHICOKOI'O YPOBHS
MHUKPOIPOIIECCOPHBIX
cucTeMax
8 PA3JIEJI 4 Uzyyenune hopmara nmpeacTaBIeHuUs BEIIECTBEHHbBIX 2
IIpencraBnenue ymcen B namsatu [1K Ha 0cHOBe BapHaHTHOTO THIIA
2 nHdopmanum B 3aIUCh
MHKPOIIPOIIECCOPHBIX
cUCTeMax
8 PA3JIEJI 6 W3yuenue npaBuil HallMCaHUs NPOTrpaMM Ha A3bIKE 2
OCHOBSI SI3bIKA accemOiep U pabOTHI ¢ KOMITHIIITOPAMH M KpOCC-
3 accembiepa s OTJITYNKaAMHU.
IIPOIIECCOPOB ceMeiicTBa
Intel P6 u cemeiicTBa
AVR
8 PA3EJ 7 W3yuyenune koMaH] NEPECHIIKU JaHHBIX. AHAIN3 2
4 KomaHzpl IepechlIKi | pe3yIbTaTOB MEPECHUIKN TAHHBIX 10 AAMITy aMsITH
JaHHBIX
8 PA3JIEJT 8 Brrunciienue apudMeTHUECKUX BRIPKESHHIH Ha 4
5 Apudpmernueckue acceMbiepe
KOMaH/Ibl
8 PA3JIEJT 9 3amnosnHeHue OyhepoB MaMsaTH CIIy4aiHBIMU YHCIAMH 2
6 KomaHibl yripaBiieHHsT  |B COOTBETCTBUH C X XapaKTEPUCTUKAMHU
TIOPSIIKOM BBITIOJIHEHUS
IIPOTPaMMBbI
8 PA3EJ 10 Onpenenenyre BO3MOXXHOCTH KOMMYTALMH 3a1aHHOTO 2
Jlornyeckue KOMaH/Ibl ¥ |ammapaTa B sidelkn Guaepa KOHTaKTHOW CETH B
7 KOMaH/IbI 3aBUCHMOCTH OT 0aifTa-coCTOSIHUS BCEX
MaHHUIYJINPOBAHUS KOMMYTAIIMOHHBIX aIapaToB B sueiike
o6uramu
BCETI'O: 16/0

4.5. IlpumepHasi TeMaTHKA KYypPCOBBIX POEKTOB (padoT)

KypcoBbie paboTh! (POEKThI) HE MPETYCMOTPEHBI.




5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

Jlexuu mpoBOJSATCS B TPAAUIIMOHHON aKIMTOPHOM OpraHu3allMOHHON (hopMme, MO TUITY
YIPaBJICHUS MO3HABATEIBLHON JEATEIBHOCTBIO U SIBJIAIOTCS TPAAULIMOHHBIMH KJIACCUYECKH-
JIEKLIMOHHBIMUY C UCII0JIb30BAHUEM HTEPAKTUBHBIX (JUAIOTOBBIX) TEXHOJIOrUH . Takxke
BO3MOYKHO UCIIOJIb30BaHUE WILTIOCTPATUBHOIO Martepuaia.CaMmocrosTenbHas paboTa CTyieHTa
OpraHu30BaHa C MCIOJIb30BaHUEM TPAJAUIIMOHHBIX BHIOB paOOTHl M HHTEPAKTUBHBIX
texHosoruil. K TpaguunoHHbIM BUaM paboThl OTHOCSTCS OTpabOTKa JEKIIMOHHOIO MaTepuaia u
0TpabOoTKa OTJIEIBHBIX TEM MO0 y4eOHBIM OCOOUSM M MEIMAaUHTEPHET PECypCcam.



6. YAEBHO-METO/MYECKOE OBECIIEYEHHUE JIJI1 CAMOCTOATEJBbHOM
PABOTbBI OBYYAIOHIUXCS IO AUCHUIITTUHE (MOAYJIIO)

No No Tema (pasaen) Bun camocrosiTenbHOM pabOTHI CTy/ACHTA. Beero
n/n cemecTpa | y4eOHOH AMCIMIUINHBI Hepesetn yqe6H0-MeTOHquc§om 4acoB
obecrnieyeHust Uil CaMOCTOSITENbHON paboThl
1 2 3 4 5
1 8 PA3JIEJT 1 Hemun n 3amaun Kypca, ero cBA3b ¢ APYTHMHA 4
BBenenue nucuuiuinHaMu. Kpatkuil ucropuyeckuil ouepk
Pa3BUTHUSI MEKPOIIPOIIECCOPOB U
MUKPOKOHTPOJIJIEPOB, 3aKOH Mypa
2 8 PA3JIEJI 1 W3yuenne uctopun pa3BUTUSL 5
Beenenue MukponpoueccopHoit rexauku B CCCP u
Tema 13: Llenu u Poccuu. benopycus, 3enesorpan, rpymnmna
3aJa4un Kypca, ero babasna
CBSI3b C IPYTUMHU [41; [9]
JUCIUIUINHAMH.
Kpatkuii
HCTOPHYECKUI 0UepK
pa3BUTHUA
MHUKPOIPOLIECCOPOB U
MHUKPOKOHTPOJIICPOB,
3akoH Mypa
3 8 PA3JIEJT 1 W3y4yenue uctopun pa3BUTUs 5
Beenenue MukponpoueccopHoit Texuuku B CCCP u
Tema 13: Llenu u Poccuu. benopycus, 3enenorpan, rpynna
3aJa4un Kypca, ero babasHa
CBSI3b C IPYTUMH [41; [9]
JUCIUIUINHAMHU.
Kpatkuii
HUCTOPUYECKUN OYEpK
pa3BUTHSA
MHKpPOTIPOLIECCOPOB U
MHUKPOKOHTPOJIIEPOB,
3akoH Mypa
4 8 PA3JIEJI 2 Wzyuenue pa3nenoB yueOHHKA 4
DeMEHTBI TEOPUH " ABTOMAaTH3AIIHsI CHCTEM IIIEKTPOCHAOKEHUS:
YIpaBJICHUS Y4eOHUK U1 BYy30B XK. 1. TpancmopTa.” [lox
Tema 13: Ynpasnenue, | penakuued H.J[. Cyxonpyzackoro mno
BUJIBI YTIPABIICHUS, YIIPaBICHUIO
npouece ynpasnenus. | [6]; [7]; [9]
Cuctema
ANEKTPOCHAOKESHHSI
KaK CII0)KHBIH 00BEKT
ynpasiieHusi. Mecro,
poib
(yHKIIMOHATbHBIE
00513aHHOCTH
MUKPOIPOLIECCOPOB U
MUKPOKOHTPOJIJIEPOB B
yIpaBIeHUU
Ppa3IMYHBIMA
o0BeKTaMHU
AIEKTPOCHAOKESHHSI
IIEKTPUIECKUX
KEJIe3HBIX TOPOT
5 8 PA3EJ 3 W3yuenue BuaoB uHTEPDEHCOB 4
IToctpoenue MUKPOIPOLIECCOPHBIX cucTeM. McTopuueckuii
MUKpPOIPOLIECCOPHBIX | MasTHHUK MOCIEA0BATEIbHBIX U NapalIeNbHBIX
CHCTEM YIpaBICHUS uHTepgeiicon
Tema 13: Ipunimn [71; [6]




JIIEUCTBUS CUCTEM
YIpaBJICHUS Ha OCHOBE
MHKPOIIPOIIECCOPOB.
DyHKIIMOHATIbHAS
cxema
MHKPOIIPOLIECCOPHOM
CUCTEMBI yIpaBJICHUS,
B3aNMO/ICHCTBUE BCEX
(hYHKIIMOHATBHBIX
0JI0KOB MEXY COOOH.
IlonsTue mMHHOU
APXUTEKTYPHL.
Hupkynsauus
UHQOPMAIIH B
MHUKPOIPOIIECCOPHBIX
CHCTEMaX yIIPaBICHUS

PA3JIEJ 4
IIpencraBnenue
uHdopmanuu B
MHUKPOTIPOIIECCOPHBIX
cucTemax

Tema 13:
Apupmernaeckne
OCHOBBI pabOTHI
MHUKPOIPOIIECCOPHBIX
CHCTEM YIIPaBIICHHUS.
ITozuunonHsle
CHUCTEMBI CUHCIIEHUS.
[TepeBon uncen u3
OJIHOH CHUCTEMBI
CUHCIIEHUS B IPyTHE.
DopMartsl
MpeICTaBICHHS
LIEJIOUYHUCIIEHHOM
YHUCIIOBOI
HHPOPMAITUH B
MHUKpPOTIPOIIECCOPE U
MIPaBUJIA BHITOTHEHUS
apuQMETHIECKUX
onepanuil HaJ HUIMU

W3yuuTh anmapaTHBIC IPULIUIIBI PeaTn3alluu
apuMETHYCCKUX JTCHCTBHIA

[51; [3]

PA3JIEJI 4
[IpencraBnenue
nHpOpMAIIH B
MHKPOIIPOILIECCOPHBIX
cucreMax

Tema 13: dopmatsl
HpeJCTaBICHUS
LEJIOYUCIIEHHON
YHUCIIOBOI
nHpOPMAIIH B
MHUKpPOIIPOIIECCOpE U
MIPaBUJIA BHITTOTHEHHS

IIpencraBnenne BenecTBEHHOW HHPOPMAIIUH B
MUKPOIPOLIECCOPHBI3 chcTeMax. Uucna ¢
(hUKCUPOBAHHOM M TTaBaKOIIEH TOUKOM

[91; [1]

apuPMETHIECKUX

onepanui HaJ HUIMU

PA3JIEJIL 5 TexXHOIOruK U3rOTOBIEHUS COBPEMEHHBIX
OYHKIUOHUPOBAHHE Mukponpoueccopos. ITouck B
MUKpPOIPOLIECCOPOB nHdopmanmonHoii cetn Mutepuer ororpaduii
Tema 13: KPHCTAJIJIOB MUKPOIIPOLIECCOPOB
Knaccudukanus [91; [5]; [3]

MUKPOIPOLIECCOPOB.

TuroBas cTpyKkTypa
COBPEMEHHOTO




MHUKpOIIpolieccopa u
MUKpPOKOHTPOJLIEPA.
Pabounii ki
npoueccopa. Peructpsl
o01ero u
CIEIUATILHOTO
Ha3HA4YEeHHUSI.
TapBapackast u GpoH-
HeiimanoBckast
APXUTEKTYPhI
OpraHu3aIuy MaMsITH

PA3IEIL 5

O YHKIIMOHUPOBAHNE
MHKPOIIPOIIECCOPOB
Tema 14: Apxutexrypa
rpaduIecKux
MIPOIIECCOPOB U UX
MpPUMEHEHUE IS
HerpaguIecKux
BBIYHCIICHUM.
CermMeHTHpOBaHNE
naMsATH. Jlamr namsTy.
Creku. [IpepbiBanus.
Pexumbl agpecann

[TpuHOUIBI TPOTPaMMUPOBAHUS
MHOTOSIIEpHBIX cucteM. [lapamnensHoe
MPOTrpaMMHPOBAHHUE

[71; [6]

10

PA3JEJL 6

OCHOBBI f13bIKa
acceMOuepa st
MPOIIECCOPOB
cemeiictsa Intel P6 u
cemeiictBa AVR
Tema 13: Ctpykrypa
MPOrpaMMBbI Ha sI3bIKE
accemoOiepa. Jlekcemsbl.
JupexTuBsl
OTIpeZIeTICHUsI JAHHBIX.
Twurs! oneparopoB
acceMOJIepHBIX
porpamMMax.
CTpyKkTypa KOMaH/IbI
Ha sI3bIKe acceMOepa.
I'pynnsr komanz
MHKpPOIIPOIIECCOopa.
CrpykTypa KOMaH[ B
CISC n RISC
nporeccopax. MMX,
SSE, SIMD
pacHpeHust KOMaH]{

[HeranpHoe uzyuenue komana MMX u SSE.
Peructpst MMX u SSE. Brictpoe konupoBaHue
oOmacreil mamsTH

[81; [2]

11

PA3JIEJI 9

Komanpae! ynpasnenus
MOPSTKOM
BBINOJTHEHUS
MPOrpaMMBbl

Tema 13: Komans:
cpaBHeHus. KomaHb
0e3yCIIOBHOTO U
YCIIOBHOTO MEPEXOAA.
Komannaer
OpraHu3aly LUHUKIOB.
Komannrl BeI30Ba
MOJAMPOrpaMM U
BO3BpaTa M3 HUX

CpaBHEHHE MacCCUBOB, CTPOK, BEIIECTBEHHON
nHpOpPMAaLNH, H300pakeHIH

[71; [6]

BCEI'O:

37







7. IEPEYEHb OCHOBHOA U IONIOJIHUTEIbHOM JIUTEPATYPBI,
HEOBXOJINMOI JJIsI OCBOEHUS IV CHUATLITAHBI (MOY.JIST)

7.1. OcHoBHas1 IUTEpaTYpa

Hcnonb3yercs
Ne HaiMeHOBAHME Astop (1) I'ox u mecto u3ganus MIPY U3YYCHHUU
n/n Mecto goctyna pa3zenoB, Homepa
CTpaHUI]

1 | Intel 64 and 1A-32 Wuren Huren, 2015 Pasnen 11, Pazgen
Architectures Software DIIEKTPOHHBIH pecypc 4
Developers Manual - OBC "Jlaus"

2 | Apxutekrypa 9BM u cuctem Hogoxwuinos O.I1. M.: FOpaiir, 2012 Paznen 6

DNEeKTPOHHBIN pecypc
- OBC "Jlanp"
7.2. JlonosiHMTEIbHAS JIUTEPaTypa
Hcnonw3yercs
Ne HanMeHoBaHme Astop (1) l'ox u MmecTo n3nanus TIpH U3yYCHUH
/T Mecro moctyma pa3zemnos, Homepa
CTpaHUI]

3 | Hepconansapie IBM PC u XT. [lepeBon ¢ anrnuiickoro | «Paauo u cBs3bY, Pazmen 12, Paszmen
IIporpammupoBaHue Ha SI3BIKE W.B.Emennn 1989 4, Pazzen 5,
acceMOiepa DNEeKTPOHHBIN pecypc Paznen 7

- ObC "Jlanp"

4 | BBeneHue B Y.I'unmop «Mupy, 1984 Pasnen 1

MHUKPOIPOLIECCOPHYIO TEXHUKY YueOHas 6ubaroTeKa
Ne3 (ayn. 4519

5 | Ilpoueccopsl cemeiictBa INTEL | W.W.IlarypuHs, «["opsiuas nuHUS — Pasnen 10, Pasnen
P6, Pentium I1, Pentium I1I, E.M.Bepsiiies Tenexom», 2000 11, Pasznen 4,
Celeron u np. Apxurtekrypa, DIEKTPOHHBIN pecype | Pasgen 5, Pasmen
MPOTpaMMHUPOBaHHE, - OBC "Jlanp" 7
uHTEpdeiic

6 | [IporpammupoBaHue B.K.35100uH, M.:Beicur. mik., 1991 Pasznen 2, Pazzgen
apu(GMETHISCKUX OIIepaIiii B B.JL.'puropses VY4eOHas 6ubIHOTEKA 3, Pasnen 5,
MHKpOIIpoIieccopax: Y4ueoHoe Ne3 (aym. 4519 Paznen 9
mocoOue I TEXHUIECKUX
BVY3o0B

7 | Muxponpoueccopsl: Kypc P. Tokxaiim M.:DHeproaroMusnat, | Paspen 10, Pasgen
yIpakHEHUS 1988 2, Pasnen 3,

Yuebnas 6uOnuoTeKa | Pazpen 5, Pasaen
Ne3 (ayn. 4519 9

8 | AJTOPUTMEI U CTPYKTYPHI H. Bupt M.: Beiciias mikona, Pasnen 12, Pasnen

JIAHHBIX 1989 6, Pasnen 8
YueOHas 6nbnmoTexa
No3 (ayn. 4519
9 | UckyccrBo nporpammupoBanus | H.I'.T'oiy0b 2002 Paznen 1, Pa3nen
Ha AccemOiepe DIEKTPOHHBIN pecypc 2, Pazzen 4,
- OBC "Jlanp" Pazpen 5
10 | Assembler. YueOHHK 15 B.1. IOpos 2003 Pasnen 8
BY30B, 2-¢ H3/1aHNE DNIEKTPOHHBIN pecypc
- OBC "Jlanp"

8. MEPEYEHH PECYPCOB WH®OPMAIIMOHHO-TEJJEKOMMYHUKALIMOHHOM
CETHM "MHTEPHET", HEOBXOJMUMBIE JJISI OCBOEHHUS TN CHUATIIVHBI
(MOY.JIS)

1. www.intel.ru
2. Www.autex.ru
3. Www.avr.ru



4. http://www.dessy.ru/
5. http://lwww.freescale.com/

9. HIEPEYUEHb UHO®OPMALIMOHHBIX TEXHOJIOTMil, IPOTPAMMHOI'O
OBECHEYEHHUS 1 THOOPMAIIMOHHBIX CIIPABOYHBLIX CUCTEM,
HUCIOJb3YEMBIX [P OCYIIECTBJIEHUU OBPA30BATEJIBLHOI'O IPOLIECCA
MO JUCHUILIMHE (MOLYJIIO)

Jist BeITIONTHEHMST Ta00pAaTOPHOTO Kypca UCTIONIb3YIOTCS:

KomnbroTeps! aucIuieiiHOro Kiacca kapeapsl «JIeKTpO3HepreTuKa TPaHCIOPTa»

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

JIuueH3nOHHOE MPOrpaMMHOE oOecrieueHue:

Microsoft Windows, Microsoft Office, Microsoft Security Essentials, Embarcadero RAD Studio
XE2 Professional Concurrent AppWave

Jliis camocTosTeNbHON PabOThI CTYACHTaM, Hapsy C pEKOMEHyeMON U JIOTIOJIHUTENIbHON
JUTEPATypOid, IpeAIaraeTcsi UCIOIb30BATh JaHHBIC M HH(OPMAIIHIO CIETYIONIETO XapakTepa (B
TOM 4YHCJIe ITOCPEICTBOM MoUCKa B cetu MHTepHeT):

1) cripaBo4YHO-UH(DOPMAITMOHHOTO (CJIOBAPH, CIIPABOYHUKH, SHIIUKIIONETUH,
oubmmorpaduieckue COOPHUKH | T.11.);

2) odunmranbHOTO (COOPHUKM HOPMATHUBHO-TIPABOBBIX IOKYMEHTOB, 3aKOHOJATEILHBIX aKTOB U
KOJICKCOB);

3) nepBOMCTOYHUKHU (MCTOPUUYECKUE JOKYMEHTBI U TEKCTHI, JINTEPATYpa HA MHOCTPAHHBIX
SI3bIKaX ),

4) Hay4HOTO M HAYYHO-TIONMYJISIpHOTO (MOHOTpaduu, CTaThH, AUCCEPTAIIH, HAYIHO-
pedepatuBHbIe KypHAJIbl, COOPHUKN HAyYHBIX TPYAOB, €KETOJAHUKU U T.1.);

5) nepuoanyeckre u3gaHus (npodeccruoHalbHbIE Ta3eThl U KYpHAJIbI); U T.J.

B xadecTBe 37€KTPOHHBIX TOUCKOBBIX CUCTEM U 0a3 JaHHBIX MyOJUKAIMI peKOMEeHIyeTCs
MI0JIb30BATHCS CIEAYIOIIUMHU IEKTPOHHBIMU PECypCaMu:

- Poccuiickas I'ocynapctBennas bubanorexa http:/ www.rsl.ru

- Hayunas anexkrponnast 6ubnnorexa eLIBRARY.RU http://elibrary.ru

- l'ocynapcTBenHas myOau4Has HaydHO-TeXHHUYeckast onbanotexa Poccun http://www.gpntb.ru
- Becepoccuiickast rocyaapcTBeHHas OMOIMOTEKa MHOCTPaHHOU auTeparypsl http://www.libfl.ru
-UHcTuTyT HayyHON MH(OpPMaIUK 110 00IIECTBEHHBIM HaykaM Poccuiickoit akageMun Hayk
(MHMOH PAH) http://www.inion.ru

10. OMUCAHUE MATEPUAJBHO TEXHUYECKO BA3bI, HEOBXOJIUMOI JIIsI
OCYIIECTBJEHMS OBPA3OBATEJILHOI'O MPOIIECCA IO JUCHUTIJIVHE
(MOJY.JTIO)

1. MenoBas unu MapkepHast 1ocka

2. ITepconanbubie kommbioTeps! (Intel Pentium E2160-1.80/2Gb/HDD 80Gb/Video on
board+PCI/DVD-RW/LAN/300Wt) ¢ MOHUTOPOM, MBIIIKO# 1 KJIaBUaTypou — 14mr;

cepBep; MaTPUUHBIN TPUHTEP (JIOKAJIbHAS CETh UMEET OECIPOBOIHYIO TOUKY JocTyna Tumna Wi-
Fi).

MHorotepmMuHanbHbIi KoMIieke Ha 6aze [I9BM ans uzydenus nporpaMMUpOBaHUS
MHUKPOKOHTPOJIIEPOB M YIPABJIECHUS TEXHOJIOTMYECKMMU O0BEKTaMHU Ha X Oase:

8 0J10K0B pabounx MecT ¢ MEKpoKoHTposuiepamMu ATmega8535 cemeiictBa AVR;

6150k cBsi3u ¢ [IDBM (mporpammarop); 010Kk MUTaHUS KOMILJIEKCA.

TunoBoi KOMIUIEKT yueOHOT0 000pyAOBaHUSA: «JIEMEHTHI CHCTEM aBTOMATUKH U
BbrunciuTenbHoM TeXxHuKn» (DCAuBT-CK)

JlaGopatopusiii ctena: «IIporpammupyemsrii moructudeckuii KouTposuiep SIEMENS S7-300»
(IUIK- Siemens+) Ha 12 00BEKTOB aBTOMATU3AIUN



JlaGopatopusiii cten: «IIporpammupyemsiii toructuueckuii koutposuiep Omron » (ITJIK-
OMRON) Ha 12 00BEKTOB aBTOMATH3AIIUH

Jlaboparopuslii crena: «MukpokoHTposuiepsl 1 aBromaruzanusy (IIJIK- OMRON) na 8
pabouux MecT.

11. METOJUYECKHUE YKA3AHUS JIVIS1 OB YUAIOIUXCSI 10 OCBOEHUIO
JUCHUILIMHBI (MOLY.JIS)

[Tocne co3nanus A3bIKOB IPOIPaMMUPOBAHUS BBICOKOTO YPOBHS, T.€. TAKUX S3BIKOB
MIPOrpaMMHUPOBAHHUS, KOTOPbIE HECKOJIBKO MPUOIMKEHHBI K SI3bIKY U MBIIIJICHUIO YETIOBEKa
(rakux, xak Fortran, Basic, Pascal, C++ 1 ux coBpeMeHHbIE 00bEKTHO-OpPUEHTUPOBAHHBIC
nponospkarenu Visual Basic, Delphi, C# u T.1.) mMOCTOSIHHO 3a7a€TCs BOIPOC, a 3a4eM HaJ0
U3y4aTh A3bIK AcceMOiiepa, OTHOCSAIIMICS K MAalIMHHBIM, HU3KOYPOBHEBBIM si3bIkaM? C Tex ke
BpPEMEH Ha TOT BOMPOC JAETCs TPAAUIIMOHHBINA OTBET, KOTOPBINA HE TOJIBKO HE YTPATHII CBOCH
aKTyaJIbHOCTH, HO M MOXKET OBITh PACIINPEH.

Ha ceronusmHuii 1eHb TPOMBILIUIEHHOCTBIO Pa3HBIX CTPaH BBITYCKAETCS OOJIBIIOE KOTHUYECTBO
MHUKPOIIPOLIECCOPOB U MUKPOKOHTPOJJIEPOB, KOTOPBIE IPEJICTABIISIIOT COOON MHTErpaJIbHbIE
MUKpPOCXeMbl. MUKPOKOHTPOJIEP — 3TO CAMOCTOSITENIbHBIN KJIACC YCTPOHUCTB, KOTOPBIN
COJICPKHUT B cebe, B €IMHOM KOPITyCe, MUKPOIIPOIICCCOPHOE SAPO U HAOOP mepuepuitHOTO
000py/I0BaHus, TAKOTO KaK TaiiMep/CYeTunKH, KaHajIbl BBOAA/BBIBOJIA, ITUPOTHO-UMITYJIbCHBIE
MOJTYJISITOPBI, aHAJIOTO-IM(POBBIE U H(PO-aHATIOTOBEIE TPE0OPA30BATENH, CTOPOKEBOM
TaiiMep, MEHeKep MUTaHUs, TEIIOBOU CEHCOP | T.J., TO3TOMY Jajiee MpU pa3roBope mpo
acceMOiep OyneM ynoTpeOsiTh CJI0OBO MUKPOIIPOIIECCOP, MOIpa3yMeBas 1Mol HUM U
MUKPOKOHTPOJUIEP C €r0 MUKPOIPOIIECCOPHBIM siipoM. Y Mukpompoiieccop, u
MUKPOKOHTPOJUIEP MPEJCTABIISAIOT COO0N KOHEUHbIE aBTOMAThI C POrPaMMHBIM IIPUHLIUIIOM
yIIpaBJIEHUS, a 3HAUUT, N10CIEI0BATEILHOCTh IBOMUHBIX KOJIOB MO3BOJISIET YIIPABIAThH
BHYTPEHHUM COCTOSIHUEM MUKPOIPOLECCOpPa U MUKPOKOHTPOJIJIEpPA U BCEMH BHYTPEHHUMHU
KOMITOHEHTaMH, 3aCTaBIIsAs UX, B KOHEYHOM HTOT€, IPUXOIUTh K COCTOSTHHIO, HEOOX0IUMOMY B
JaHHOM 3ajade. [locinenoBarenbHOCTE JBOMYHBIX KOJOB U €CTh IIPOrpaMMa JUIst
MHUKpOIpoIieccopa Uil MporpaMma Ha MalllMHHOM s3bIKe. SI3bIK accembiepa — 3To
TIepeBEICHHBIN Ha MICEBI0YEIOBEUECKUH S3bIK MAIIMHHBIN KOJI. T.e. accemOep TecHenum
00pa3oM CBsI3aH ¢ BHYTPEHHUM YCTPOWCTBOM, apXUTEKTYpOH U Mpe/cTaBlIeHueM HH(popMaluy B
MUKpoIpolieccope. 3HauuT, eciau Bol 3HaeTe s3b1k accemOiepa, To Bbl 0/JHO3HaUHO 3HaeTe
MHUKPOIPOLIECCOp, a 3HAUUT, BBl MOXeTe HanpsMyIo ¢ HUM «0OLIaThCs» 3aCTaBiIss €ro

s dexTruBHEE permaTth Hy>kHble Bam 3a1aun. [1o aHanorum Mo>kHO cka3aTh, UTO eciii Bel 3HaeTe
KaKoi-T1n00 NHOCTpaHHBIN A3bIK, TO Bbl MOkeTe 3¢ppexkTrBHEE )KUTH B rOCyJapCTBE, I1e
JTAaHHBI MHOCTPaHHBIHN S3bIK TOCYJaPCTBEHHBIH, U HE TOJIb30BaThCS MEPEBOAUNKAMU (JIFOIbMH,
Pa3sTOBOPHHUKAMM, JIEKTPOHHBIMH MTEPEBOIYMKAMHU), KOTOPBIE HE BCET1a TOYHO MOTYT NepeaaTh
Bamry Mbicib coOeceHuKy. X0Tenoch Obl OTMETUTD, UTO SI3bIKOB AcceMOiepa MHOXKECTBO, TaK
KaK MHOECTBO apXUTEKTYp IOCTPOEHUSI MUKPONPOLiecCcOpoB. DAKTUUECKH, Il KasKI0TO
cemeiicTBa MUKPOIIPOLIECCOPOB €CTh CBOM acceMOuiep.

3Hasi 0 TOM, UTO s3bIK AcceMOiiepa — 3TO MAIIMHHBIHN S3bIK, @ 3HAYUT, C IIOMOIIIBIO €0 MOXKHO
s¢dekTUBHEE YIPABIATH MUKPOIIPOLIECCOPOM, MTPO(DECCHOHANIBHBIE TPOTrPAMMUCTBI UCIIOJIB3YIOT
€ro B CaMbIX KPUTHYECKUX [0 BPEMEHU MeCTaX MporpamM, Jaxe ecid MPOorpaMMUPYIOT Ha
A3bIKax BbICOKOTo ypoBHs. Hampumep, ecnu mocMoTpets Moayib System B Delphi, koTopbrit
BBITOJIHSIET Bce 0a30Bble (DYHKIIMM U aBTOMATUYECKH MOJIKIIOYAETCs] KO BCEM ITPOEKTaM, TO B
HEM MOYKHO YBHJIETh MHOXKECTBO acCEMOJIEPHBIX BCTABOK. JTO MOHAITHO, TaK KaK, €CIIU ATOT
MO/TyJIb OCHOBHOM (T.€. B HEM CO/IEP)KaThCsl OCHOBHBIE IPOIIETYPHl M (PYHKIIUH, KOTOPHIE Yalle
BCEr0 BBIMOJHSIIOTCS), TO HY)KHO, UTOOBI OHU OBICTPO U 3 (PeKTUBHO 00pabaThIBAINCH
MHUKPOIPOIIECCOPOM, a 3HAYHUT, UX U pealn3yloT Ha acceMbiiepe. Bce ocHOBHBIE
MaTemaTuueckue (yHKIIMU HaKMCcaHbl Ha accembiepe. BoT, Hampumep, Kak BBITJISIUT
peanu3anyst QyHKIMH BEIYUCICHUS SKCIIOHEHTHI:



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,

Taxxe, Bce, UTO KacaeTcsi paboThI ¢ TaMATHIO, TOKE PEATU3yeTCsl C IOMOIIBIO acCeMOJIEPHBIX
BCTaBOK, TaK Kak paboTa ¢ MaMAThIO IPOUCXOIUT IMOCTOSHHO, TO 371€Ch HE00X0IMMa camast
BBICOKasi CKOPOCTh U 3P(PEKTUBHOCTD. JKemaromue MOryT IOCMOTPETh peanu3aniio GyHKIIUI
Move B Monyiie System, a TakkKe BCE, YTO KacaeTcsl pealn3aluy MeHeKepa NaMsaTH.
HekoTopsie MOTYT 3aMETUTh, UTO KOMIWJISATOP U TaK 3aHUMAETCS TEM, UTO IIEPEBOJIUT C S3bIKA
BBICOKOI'O YPOBHS Ha MAaIIMHHBIN, @ 3HAUUT, U TaK [IOHSATHO, YTO B KOHEUHOM UTOTe Bce OyAeT
MPUBEICHO K MAIIMHHOMY KOAY. DTO TaK, OJJHAKO, acCeMOJIepHbIE BCTABKU BCE PABHO
ucnoiup3ytoT. [louemy? Jlesno B TOM, YTO SA3bIK BBICOKOT'O YPOBHS CTPOUTCSI HA HEKOTOPOM
6a30BoM HabOpe PYHKIIMOHAIBHBIX BO3MOKHOCTEH MU KUPIIMYUKOB, C IIOMOIIBI0 KOTOPHIX
peanu3yloTcs BCe NalbHEUIINE TPOrpaMMHbIE KOHCTPYKIIMH JIF000H c10KHOCTH. [locKobKy
Ha0Op TaKUX KUPIUYUKOB, XOTh U YBEIIMYMBAETCS C Pa3BUTHEM S3bIKa, HO JIO CHX TIOP
OrpaHMYEeH U 00J1aJaeT HEKOTOPHIM YHUBEPCATU3MOM, ITO3BOJISIONINM HCIIOJIb30BaTh UX B
JHOOBIX CUTYalUAX U JOMYCTUMBIX COYETAHUAX. ITO MPUBOAUT K TOMY, UTO MPH
KOMIIMWJIMPOBAHUM JUISI KKJI0TO KUPIUYMKaA (OPMUPYETCs] YHUBEPCAIbHBIN acceMOIepHbIN
0JI0K, KOTOPBIH OyaeT MPUroJieH I JF0ObIX CUTyallui, HO 00J1a1aeT HEKOTOPOI
M30BITOYHOCTBIO, KaK IIJIaTa 33 YHUBEPCaIbHOCTh, a 3HAUUT, MeHee 3 dexTuneH. B
COBPEMEHHBIX S3bIKaX BBICOKOT'O YPOBHS M30BITOYHOCTH BBIXOHOTO MAIIMHHOI'O KOJA
HeOOoJIbIlas U €€ CTaparoTCs MOCTOSIHHO YMEHBUINTh, HO U30aBUTHCSI COBCEM OT HEe
HEBO3MOXKHO.

MpI yxe oTMeuaiu, 4YTo 3HaHue acceMOiiepa 03Ha4yaeT 3HaHuEe MUKPOIIPOLIECCOPa, a KayKIbIi
MHKpOIpoleccop 06J1a1aeT CBOUMH 0COOEHHOCTAMU. bricTpoieiicTBue Kax10ro
MHUKpPOIIPOIIECCOPa 3aBUCUT HE TOJBKO OT TAKTOBOM YacTOTHI M 00beMa keu-namsti. Ha
CEeTOJIHSAIIHUHN JIeHb pa3paboTaHO OOJIBIIOE KOJIMYECTBO HHKEHEPHBIX YXUIIPEHHUH, KOTOpbIe
MO3BOJISIOT MOBBICUTDH OBICTpOEHCTBIE MUKponporieccopa. K TakuM yXUIIpeHUsM OTHOCSATCS
CylepcKajsipHasi KOHBeHEpHasl apXUTEKTypa, OJIOK IpecKa3aHHs BETBICHUS, HECKOJIBKO
MCIIOJTHUTEINIbHBIX OJIOKOB (LI€JI0YMCIIEHHBIE BHIYUCIICHUS, BBIYMCIEHUS C IJIaBaIOIIEH TOUKOM,
BBINIOJTHEHUE UHCTPYKLINN MYJIbTUMEANMHOIO PACHIMPEHHUS], TOTOKOBBIX KOMaH/ U T.1I.),
BHYTpEHHSIS Iepeaipecaliys perucTpoB, N3MEHEHNE 0YePEAHOCTH BBIOJIHEHNS MUKPOKOMAaHT U
T.4. CUTyanus ycl0oXKHIETCS BBIXOJOM Ha PHIHOK MHOT'OSIJIEPHBIX MUKPOIIPOLIECCOPOB, T1IE
apXUTEKTypa elle clIoKHee. Bece 3To MPUBOAUT K TOMY, UTO peain3alus OJHUX U TEX XKe
QITOPUTMOB pa3HbIMU HAOOpaMM MAIIMHHBIX KOJIOB Ha OJIHOM MUKPOIIPOIIECCOPE, TaK Ke KaK U
peanu3anusi OAHUX U T€X K€ AITOPUTMOB OJHUMHU U TEMH k€ HabOpaMH KOMaHJ| Ha pa3HbIX
MHUKpPOIpPOIIEcCOpax OJJHOTO Kilacca MpH MPOYNX PAaBHBIX YCIOBUX, OyIyT BBIMOIHATHCS C
pa3HbIMH CKOPOCTSAMHU! DTO MPOUCXOIUT U3-3a TOTO, HAIPUMED, YTO BHYTPEHHSS apXUTEKTypa
OJIHOTO MHUKPOIIPOLIECCOpa Ha OJHOM S,APE TIO3BOJISET BBITOIHSTH apAJIIEIbHO HECKOJIBKO
KOMaH/I B OIIPE/IEJIEHHOM COYETaHNH, a y IPYroro MUKpoIpoleccopa He 1no3poiiser. [Ipu atom,
SI3BIKU BBICOKOTO YPOBHS Pa3padaThIBAIOTCsl YHUBEPCATBHBIMHU ISl Pa3HBIX THIIOB IPOLIECCOPOB,



a 3HAYUT, PEJIKO UCIIOB3YIOT BHYTPEHHUE OCOOCHHOCTH apXUTEKTYPhl MUKPOIIPOIIECCOPOB, a
3HA4YUT, MOT'YT CO3/1aBaTh HE OUeHb d(P(HEKTUBHBINA KO AJIS JIFOOBIX MUKPOIIPOLIECCOPOB MIIH IS
ontHOTO O0ee Y3 PeKTHBHBIH, a 1 Apyroro MeHee 3¢ GeKkTuBHBINA. Ecim ke mporpaMMupoBaTh
Ha accemOJepe 1101 KOHKPETHBI MUKPOIIPOLIECCOP, 3Hasi BCE OCOOEHHOCTH €ro BHYTPEHHET O
MOCTPOCHHUSI, TO MAIIMHHBIN KOJI MOKHO OyzieT Bcerna caenaTth 3QppeKTuBHee.

Ecnu peub uzer o BCTpauBaeMbIX MUKPOIPOLIECCOPHBIX CUCTEMAX, MOOMIIBHBIX YCTPONUCTBAX,
MPOMBIIIJICHHBIX KOMITBIOTEPAX, UHTEIUIEKTYaJIbHBIX MUKPOIIPOIIECCOPHBIX JIaTYNKAX,
U3MEPUTEIIAX U PErUCTPaTopax U T.[., TO BONpoc 00 3(h(HheKTHBHOCTH MHOTOKPATHO BO3PACTAET,
TaK KaK BCE IMOJ00HbIE CUCTEMBI [ YMEHBIIEHUS! CTOMMOCTH, YHEPTONOTPEOICHHMS,
rabapUTHBIX [TOKa3aTeeil MPOU3BOAATCS C OTPAaHUYEHHBIMU 00BEMaMHU MAMATH U
POM3BOIUTENFHOCTHIO, HO Beeria (yHKIMOHAIBHO 3aTPYKEHHBIMHU «I10]1 3aBS3KY», Ja €IIe U
€CTb XKeJlaHUE PACIIMPHUTH €ro GYHKLUMOHAIbHBIN cocTaB. [IporpaMmupoBaHye TaKUX CUCTEM, B
KOTOPBIX HEOOXOIMMO BBINOJIHATH MATEMAaTUYECKHE BEIYUCIICHHS, KOHTPOIUPOBATh paboTy Beex
nepupepuiHbIX YCTPONUCTB, IPUHUMATh U IiepeiaBaTh MH()OPMAIHIO U T.JI., HE 0OXOIUTCS U HE
MOJKET O0OMTHCH O€3 UCTIOIB30BaHUS acceMouiepa.

HekoTopele MOT'YT 3aMETUTh, UTO OHU HE COOUPAIOTCS ObITH MPOpECCUOHATILHBIMU
POTPaAMMHUCTaMHU, TEM 00JIee IPOTPaMMHUPOBATH MOOUIIBHBIE CHCTEMBI MJTH TPOMBIIUICHHBIE
MHUKPOIPOLIECCOPHBIE KOHTPOJIJIEPHI, @ 3HAYUT, 3HAHUsI 00 acceMOiiepe UM He HyXHbI. [la, ¢ 3TumM
MOYKHO 0T4acTH coriacutbes. Ho Bac HukTo Ha nmpodeccHoHaIbHBIX POTPaMMHUCTOB HE
roToBUT. Bbl 00yyaerech B yHUBEpCUTETE, a 3HAUUT, I10JIy4aeTe akaJeMUYeCKoe HHKEHEPHOe
00pa3zoBaHue C MIMPOKUM KPYrO30pOM B JIYUIIMX TPAJAUIUSAX COBETCKOM BhICIIEH MIKOIBL. Ha
CEerOJIHSAIIHUHN JIeHb YeJIOBEUECTBO BCTYIIIIO B BEK HH(OPMAIIMH, a ITOIABJISIONIEe OOJIBIIUHCTBO
MH(POPMALMOHHBIX MPOLIECCOB 3WKAETCS Ha IU(PPOBBIX TEXHOJIOTUSIX C IPUMEHEHUEM
MHUKpPOIPOLIECCOPHON TEXHUKH, U TETIEPh YK€ CI0KHO IMPEJCTaBUTh pabouee MECTO YesloBeKa
0e3 IepCOHATLHOTO KOMITHIOTEPA, @ CaMOT0 YeIoBeKa 0e3 MOOMIILHOTO TenedoHa. 3HAYUT,
COBPEMEHHBIN HH)KEHEP JO0JKEH TOHUMAaTh OCHOBBI (DYHKIIMOHUPOBAHUS COBPEMEHHBIX
MHUKPOIIPOILIECCOPHBIX CUCTEM, 3HATh UX JIyUllle, YeM 00bIBaTENb, HOO MPOCTO paboTaTh HA
KOMITBIOTEPE MOKET YK€ U NMEPBOKIACCHUK. A, TOCKOIbKY, (YHKIIMOHUPOBAHHE
MHUKPOIPOIIECCOPHON TEXHIUKH OCHOBAHO Ha MPOTPAMMHOM IPUHIIMIIE YITPABICHHS, TOCKOIBKY
€CTh MHOKECTBO NMPUHIIMIIOB IOCTPOEHUS apXUTEKTYP MUKPOIIPOLIECCOPOB U
MHUKPOIPOIIECCOPHBIX CUCTEM, TIOCKOJIBKY €CTh MHOYKECTBO BUIOB NIPECTABICHUS HHPOPMALIUU
B MUKPOIPOILIECCOPHBIX CUCTEMAX (a 3HaHUs O MPEACTAaBICHUN HH(OPMAIUK 1103BOJIsIET OoJiee
riry0OKO TOHUMATh paboTy BCEX BHIYHUCIUTENBHBIX M HE TOJIBKO MPOTPaMM, TaKHX Kak MS
Excel, CYB/I, nporpammsl 00paboTKH N300paKeHUH, BEKTOPHOI rpaduku, HHKEHEPHBIX
nporpamm, Hanpumep, MatLab, MathCad, Bce s13piku nporpamMmMupoBaHus U T.1.), TO 3HaHHE
HU3KOYPOBHEBOTO S3bIKa MPOrPaMMHUPOBaHMS acceMOiepa, U3yuyeHre KOTOpOro TeCHeHIum
00pa3oM CBsI3aHO C 0003HAYEHHBIMU BOIIPOCAMH, HECOMHEHHO, SIBJISIETCS 00s3aTeNIbHBIM !



