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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
SHEProCcHa0KEHUSI FJCKTPUUECKUX JKEIE3HBIX I0POT.

JlaHHas quCHUIIIMHA UMEET TPOMAJHOE 3HAUEHHE CO BPEMEH CO3/1aHUs MEPBBIX
BBIYUCIUTENBHBIX MaliH. [Ipomuioe, coBpeMeHHOe U OyayIee HHKEHEPHOE TBOPYECTBO
HEMBICITUMO 0€3 IPUMEHEHHUsI MUKPOIIPOLIECCOPHOI TeXHUKU. HembIcInMo 3T0 U 17151
AIIEKTPOIHEPTETUKU BOOOIIIE U TPAHCIIOPTHOMN JIEKTPOIHEPTETUKH B YaCTHOCTH. OHAKO, JUIS
JAHHBIX OTpacieil u3yuyeHnue OCHOB MUKPOIPOLIECCOPHOM TEXHUKHU MPUOOpeTaeT 0COOCHHbIN
CMBICII, TPEOYIOIINN PACKPBITh CIIEHU(PHUUECKUE CTOPOHBI SKCILUTYaTaIllul BHIYACITUTEIBHON
TEXHHUKH Ha 3JEKTPOIHEPreTUUECKUX 00beKkTax. MUKpOIpoIeccopHasi TEXHUKa OTHOCHUTCS K
C1a00TOYHBIM CHCTEMAaM, B TO BpEMsI KaK JIEKTPOIHEPIeTUKA 3TO BBICOKOBOJIBTHBIE MOIIIHBIE
CUJIBHOTOUYHBIE 00BeKThl. COBMECTHasl pad0Ta HAKIIAAbIBAET BAXKHBIE M UCKIIIOUUTEIbHbBIC
TpeOOBaHUS K TOHUMAHUIO TOHKOCTEH (YHKIIMOHUPOBAHUS MUKPOIIPOLIECCOPHBIX CHCTEM, UX
anmnapaTHOMY OCTPOCHUIO U CPeCTBaM 0€30TKa3HOTO0 HU3KOYPOBHETO MIPOTrPAMMUPOBAHHSL.



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

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

2.1.1. MudopmaTuka:

3HaHUs: OCHOBBI TEOPHU HH(POPMALIUH, IPOrPAMMHUPOBaHHS, Pa0OTHI B ONIEPALIOHHON CUCTEME
Windows 1 0(HCHBIX TaKeTax, JUCKPETHOTO IPOTrPAMMHUPOBAHHS

YmenHus: MMpEACTABIATH YKCiia B PA3JIMYHBIX ITO3UIUOHHBIX CUCTEMAX CYHHUCIICHHA U pa3JIMYHbIX
q)opMaTax JAaHHBIX, COCTABJIATH aJITOPUTMBbI BBIYUCIIUTCIIBHBIX 3a/a4

HaBbIku: HaBbIKAMM POrPaMMMPOBAHUS HA SI3bIKaX BBICOKOT'O YPOBHS
2.2. HaumeHoBaHMe NOC/IeYIOMUX TUCIUIIIHH

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 U MUKPOKOHTPOJIJIEPOB, OPraHU3ALUI0 TAMSATH
MHUKPOIIPOLIECCOPHBIX CUCTEM

YMeHus: Hpe,[[CTaBJ'IHTB I/IH(I)OpMaLII/IIO B BUJIC, UCTTIOJIb3YCMOM B MUKPOIIPOLICCCOPHBIX
CUCTEMAX, COCTABJIATh CTPYKTYPHBIC CXEMbI MUKPOIIPOLECCCOPHBIX CUCTEM C MTPCACTABJICHUCM
I/IHq)OpMaI_II/IOHHBIX IIOTOKOB, COCTABJIATH AJITOPUTMbI BBIYUCIIUTCIIBHBIX ITPOUCCCOB

HaBbiku: HaBbikamMu cocTaBieHHsI IPOTpaMM Ha sI3bIKe acceMOIiepa, BECTH OTIaIKy IporpamMM B
MHTETPUPOBAHHBIX CPEIAX, YTEHUS CXEM MHUKPOIIPOLIECCOPHBIX CUCTEM, PACIIPEACICHUS
aJPEeCHOT0 MPOCTPAHCTBA MEXKAY KOAAMH MPOTPaMM, JaHHBIX, PETUCTPOB MepeepuitHbIX
YCTPOMCTB

2.2.2. OCHOBBI KOMIIBIOTEPHOTO MTPOSKTHPOBAHNUS 1 MOJICTTHPOBAHUS YCTPOICTB
AIIEKTPOCHAOKEHUS

3uanust: [IpeacrapneHne TaHHBIX B BEIUMCIUTEIbHBIX CUCTEMAX, MOTPEIIHOCTH MTPEICTABICHUS
udpoBoi HHPOPMALIUMH, TPUHIUIB! GYHKIHOHUpOBaHUS AJIY, crlocOOBI OBBIILIEHUS
3¢ (HEKTUBHOCTH BBIYUCIUTEIBHBIX AJITOPUTMOB Ha alapaTHOM ypOBHE

YMmenus: CoCTaBIATh aIrOPUTMBI pealU3aIH YUCICHHBIX CXeM UHTSTPUPOBAHUS,
OpPTraHU30BBIBATH B3aMMOJICHCTBHE OJIOKOB MUKPOIPOIIECCOPHBIX CUCTEM Ha MTPOTPAMMHOM H
anmapaTHOM YpOBHE, padoTaTh B IPOrPaMMHBIX CpeJlaX IMOJI YIIPaBICHUEM ONepallnOHHON
cucteMsl Windows

HaBbixu: HaBbikamu paboThl ¢ MHTETPUPOBAHHBIMU CpelaMu pa3pabOTKH MPorpamMmm, OTIAIKN
porpaMM JJisi IOMCKA aJTOPUTMHUECKUX OIIUOOK M MPO(UIUPOBAHUS.

2.2.3. Peneiinas 3ammura

3nanus: Bo3smoxxHOCTH peanu3anun o0paboTku 1udpo-aHanoroBoi nHGopMalu nHpopMaluy,
BO3MOKHOCTH CHUCTEM "Ha KpUCTaJLIe", BCTpauBa€MbIX, CTAIlMOHAPHBI3 U MEPEHOCHBIX



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

Ymenus: Mcnonab30BaTh TUCKPETHBIE CXEMBI IIPU OCTPOECHUU CTPYKTYPHO-JIOTHYECKHX CXEM
peanu3aluu aaropuTMOB 3aUT

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 IMOCTPOCHHUA CXCM MYJIbTHILJICKCUPOBAHUA, I[CH_II/I(bpaHI/II/I, KOoa0-
HMHy.]'IBCHOfI nepeaayn JaHHbIX

VYmenust: [IpeoOpa3oBEIBaTh MoCIeI0BATEIbHYIO HH(POPPMAIIHIO B TAPAILICIEHYIO U 00paTHO C
dbopMupoBaHHEeM OMTA YETHOCTU

HaBpiku: DjeMeHTaMH TEOPHH aBTOMATOB JJIsl TIOCTPOCHHUS CXEM aBTOMATUKH U TEJIEMEXaHUKH
2.2.5. Teopust aBTOMaTHYECKOTO yIIPABICHUS
3HaHUs: TUCKPETHBIE (OPMBI MTpeICcTaBICHH MH()OPMALIMK U CUTHAJIOB U METOJIBI UX 00pa0OTKH
YMeHHs: BEIUUCIIATH TOTPEITHOCTH 00paObOTKH TUCKPETHOW HH(POPMALIMU Ha BPEMEHHOM CEeTKe
HaBpiku: HaBBIKAMH YHCICHHOTO WHTETPUPOIBAHHUS
2.2.6. DNeKTpOHHAs TEXHUKA U TPeoOpa30BaTeNn B JIEKTPOCHA0KEHUT

3uanust: [IpuHIUIBI TOCTpOEHUS HUGPOBBIX CXEM YIPABIEHUS MOTYIPOBOJHUKOBBIMU
npeoOpa3zoBaTeIsIMu

YMeHusi: CTpOUTh CXEMBI TPOCTPAHCTBEHHO-BPEMEHHOT0 yIpaBiieHus Ha 0aze [LI1M
BBIIIPSIMUTEIbHO-UHBEPTOPHBIMHU YCTAaHOBKaMHU

HaBbIkH: MeTOIMKAMU BHYTpeHHeﬁ peain3alu 3JICKTPOHHO-BBIUUCIIUTCIIbHBIX 3JIECMCHTOB U
CHUJIOBBIX YCTaHOBOK



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

B PE3YIbTAaTC OCBOCHUA AUCHHUIUIMHBI CTYACHT JOJIKCH:

Kon n Ha3BaHne KOMIETCHITUN OxuaeMblie PE3yIbTAThI

1 [IK-12 crtocoOHOCTEIO UCTIONB30BATh 3HATh ¥ TOHUMATB: : - IPUHIUITE] OPTaHU3ALUHN 1
MH()OpPMALMOHHbIE TEXHOJIOTHH TIPH (YHKIIMOHNPOBAHUSI MUKPOTIPOIIECCOPHBIX CPE/ICTB
pa3paboTKe HOBBIX YCTPOHCTB CHCTEM BBIYHMCIIUTEIBHON TEXHUKU U MUKPOIPOLIECCOPHBIX
obecrieueHust IBM)KEHHS TI0€3/10B, PEMOHTHOTO | CUCTEM YIpaBJICHUS;

000pyIOBaHUsI, CPENICTB MEXaHU3AINH U - (PyHKIIMOHAIBHO-1IEJICBOM NPUHIIUI OCTPOCHHUS
aBTOMAaTH3alUK POU3BOJICTBA MHKPOITPOIIECCOPHON CUCTEMBI YIIPaBICHUS 0OBEKTOM,
a TaKk)Ke BO3MOXKHOCTH MHUKPOIIPOLIECCOPOB IS
peanuzanuy GYHKIHUH yIpaBlIeHNUs 00bEKTaMHU;

- TUIIOBYIO CTPYKTYPY COBPEMEHHOTO MHKPOIIPOIIeccopa
1 MUKPOKOHTPOJIIEPa;

- ocHoBHbIe TUITBI KoMaHa CISC u RISC
MHKPOIIPOIIECCOPOB;

- (hopMaTHI IpencTaBIeHU TUPPOBON HH(POPMAIIH B
MHKPOIIPOIIECCOPE U IPABHIIA BHIIOTHCHHS
apu(METHYCCKUX ACUCTBUIA HAJ HUMH,

YMeTs: - 3aK0ANPOBaTh HHPOPMALHIO B OTHOM 3
(hopMaTOB NpECTaBICHNS B MUKPOIIPOIIECCOPE;

- BBINIOJIHATH apU(METHUECKHE ICHCTBHS HaJ| YHCIaMHu,
3aKOJIUPOBAaHHBIMHU B OJTHOM U3 (hOPMATOB
MIPECTAaBICHUS B MUKPOIIPOIIECCOPE;

- COCTaBJIATh IIPOTPAMMBI C HCIIOJIB30BAHUEM KOMaH/
IpoIieccopa 1 BECTH UX OTIAJKY;

BrnaneTs: - HAy9HO-TEXHHUECKYIO JEKCUKY
(TEepMHHOJIOTHIO);

- apxutektypy [I9BM, BcTpanBaeMbIX CHCTEM,
MOOWIIBHBIX M CTAIMOHAPHBIX MUKPOIPOIECCOPHBIX
CUCTEM C OJHHUM WJIM MHO>KECTBOM IIPOLIECCOPOB UIIU
MUKPOKOHTPOJIEPOB;

- HU3KOYPOBHEBBIE SI3bIKH IPOrPaMMUPOBAHMUS.

- HOHUMaHHEM POJIU U MECTE MUKPOIPOLECCOPHON
TEXHHUKH B YIPaBICHNS 0OBEKTaMH SHEPTrOCHAOKEHHUS
INEKTPUUYECKHX JKENE3HBIX J0POT;

- HOHUMaHHEM O CEMENCTBAX MUKPOIPOLIECCOPOB U
MHUKPOKOHTPOJIIEPOB;

- IOHUMaHHUEM 00 3JIEMEHTaxX apXUTEKTYPHI,
KJIaccu(pUKaIi CUCTEMBI KOMaH] MHKPOIIPOIIECCOPOB,
anroputMme padots! L{ITY;

2 TICK-1.2 ctocoOHOCTBIO TPUMEHSTH METOABI 3HAaTh ¥ MOHUMATh: XOPOIIO OPUEHTHPOBATHCS B
MaTEeMaTHYECKOTO ¥ KOMITBIOTEPHOTO TEXHUYECKHUX CPEJICTBAX COBPEMEHHBIX
MOJIEIUPOBaHMS JJIs1 HCCIAEIOBAHUS CUCTEM U BBIYHMCIIUTEIBHBIX CUCTEM

YCTPOMUCTB 3IEKTPOCHAOKECHUS
JKENIE3HOJIOPOKHOT O TPAHCIIOPTA, BIAaJCHUEM
TEXHOJIOTHEH KOMIIBIOTEPHOTO NMPOEKTUPOBAHUS
U MOJETIMPOBAHUS CUCTEM U YyCTPOICTB
INEKTPOCHAOKEHHS C IPUMEHEHHEM TaKEeTOB
MPUKIIAHBIX IPOrPaMM

YMeTh: aHaTU3UpOBaTh U BEIOMpaTh Hanbosee

3¢ G eKTHBHBIE TPOTPAMMHBIE TTPOTYKTEHI,
MHKPOIPOIIECCOPHHBIE KOMIIOHEHTHI, YPOBHU
MPOTrpaMMHPOBAHUS U allliapaTHble aTGOopMBbI IPH
pa3paboTKe yCTpOHCTB ynpaBieHUs! H KOHTPOJIS

BrnaneTs: MOHATHITHBIM anmapaToM B 00JIaCTH
MHUKPOIIPOLIECCOPHOM U BBIYUCINUTEIBHON TEXHUKH,
METOJUKAMHU pacuéra, IPOCKTUPOBAHUS U JUATHOCTUKU
MUKpPOIIPOLIECCOPHBIX CUCTEM




4. OBPBEM JUCIHHUIIVIMHBI MOAYJIs) B BAYETHbBIX 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 CAMOCTOSITEILHYIO Pa00Ty 00yUYarO X cst

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 Tpya0eMKOCTh 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 JI0pOT

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

Pazpmen 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. Komanpt
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
Bo3moskHocTn
MatLab, Simulink ¢
HabopamMu
HUHCTPYMEHTOB
Control Design,
Fixed Point, Real-
Time Workshop
Embedded Coder.
Cuctema 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

Jlexuu mpoBOJSATCS B TPAAUIIMOHHOMN aKIMTOPHOM OpraHU3allMOHHON (hopMme, 1O TUITY
YIPaBJICHUS MO3HABATEIBLHON NEATEIBHOCTBIO U SIBJIAIOTCS TPaJULIMOHHBIMU KJIACCUYECKHU-
JIEKLIMOHHBIMUY C UCII0JIb30BAHUEM HTEPAKTUBHBIX (JUAIOTOBBIX) TEXHOJIOrUH . Takxke
BO3MOYKHO HCIIOJIb30BaHUE WILTIOCTPATUBHOIO Marepuana.CaMocrosTenbHas paboTa cTyieHTa
OpraHu30BaHa C MCIIOJIF30BAaHUEM TPAJAULIMOHHBIX BHJIOB paOOTHI M MHTEPAKTUBHBIX
texHosoruil. K TpaguunoHHbIM BUjaM paboThl OTHOCATCA 0TpabOTKa JEKIIMOHHOIO MaTepuaia u
0TpabOTKa OTJEJIBHBIX TEM M0 Y4eOHBIM OCOOUSIM U MEIUAUHTEPHET PECYPCaM.



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

[41; [9]

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 yaeOHIKA

" ABTOMAaTH3AIIHsI CHCTEM DIIEKTPOCHAOKEHUS:
Y4eOHuk 11 By30B Xk.11. Tpancnopta." [lox
penakuueit H.J[. Cyxomnpyzackoro no
YIpaBIEeHUIO

[6]; [7]: [9]

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
cUCcTeMax yNpaBJICHUs

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

[71; [6]

PA3JIEJI 4

I/I3y‘H/ITL armnapaTHbIC NPpUHUIILI peain3allun




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 NESHCTBUH

[51; [3]

PA3EL 4
IIpencraBnenue
HHPOPMAITIH B
MHKPOIIPOIIECCOPHBIX
cucreMax

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

ITpencraBnenue BemecTBEHHON HHQOpMALK B
MHKPOIIPOIIECCOPHBI3 cucTeMax. Yncia ¢
(hUKCHPOBAHHO W TTAaBAIOIIEH TOUYKOM

[91; [1]

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
MHUKporponeccopos. [louck B
undopmanmonHoii cetn Murtepuer dororpaduii
KPHCTAJJIOB MUKPOIIPOLIECCOPOB

[91: [81: [3]

PA3EJLS
OyHKINOHUpPOBaHKE
MUKpPOIPOLIECCOPOB
Tema 14: Apxutextypa
rpaduueckux
MPOLIECCOPOB M UX

[TpuHOUIBI TPOTPaMMUPOBAHUS
MHOTosZIepHbIX cucteM. [lapamiensHoe
pOrpaMMHpPOBaHHUE

[7]; [6]




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

PA3IEJL 6

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

JHeranbHoe uzyuenue komanag MMX u SSE.
Peructpst MMX u SSE. BricTpoe konupoBaHue
obnacrteil mamsTH

[8]; [2]

PA3EJ 7

Komanas! nepecbuiku
JTaHHBIX

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

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

[31; [5]

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.
[NoBbIIeHHAs TOYHOCTH apU(PMETHICCKUX
onepauuit

[10]; 8]

11

PA3JIEJI 9

Komaner ynipaBiieHust
MOPSAJIKOM
BBINOJIHEHUS
MPOrpaMMBbl

Tema 13: Komanas:
cpaBHeHus1. Komanpl

CpaBHEHHE MAaCCHBOB, CTPOK, BEIIECTBEHHOM
nHpopManuy, 300paKeHUH

[7]; [6]




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

[51; [7]

13

PA3JIEJ 11
Komaus! 11 paboThl
C MacCHUBaMH U
CTpOKaMH

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

IIpeoOpa3oBanue KOAUPOBOK TEKCTOBBIX
MacCHBOB

[5]; [1]

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

[81; [3]

BCETI'O:

49




7. IEPEYEHb OCHOBHOA U IONIOJIHUTEIbHOM JIUTEPATYPBI,
HEOBXOJNMOI JJIs1 OCBOEHUS U CIATITAHBI (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 JIUTEpPaTypa
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 6ubMHoTEKa 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, Pasnen
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 IMCHUATIIVHBI
(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 MPOLIECCA
MO JUCHUILIMHE (MOLYJIIO)

Jist BeITIONTHEHMST Ta00pATOPHOTO Kypca UCTIONIb3YIOTCS:

KomnbroTeps! auciuieiiHOro Kiacca kagenpbl « JIeKTPO3HEPreTUKa TPaHCIOPTa»

Intel Pentium E2160-1.80/2Gb/HDD 80Ghb/Video on board+PCI1/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 pEKOMEHyeMO! U JIOTIOJIHUTEIbHON
JUTEPATypOid, IpeAsIaracTcst NCIOIb30BATh JaHHBIC M HH(OPMAIIHIO CIEIYIOMIETO XapakTepa (B
TOM 4MCJI€ TOCPEICTBOM NOUCKA B ceTu MHTepHeT):

1) cripaBo4YHO-UH(DOPMAIITMOHHOTO (CIIOBAPH, CIIPABOYHUKH, SHIUKIIONIETUH,
oubmorpaduieckue COOPHUKH | T.11.);

2) opuIaIbHOTO (COOPHUKHA HOPMATHBHO-TIPABOBBIX JJOKYMEHTOB, 3aKOHO/IATEIHbHBIX aKTOB U
KOJICKCOB);

3) NepBOMCTOYHUKHU (MCTOPUUYECKUE JOKYMEHTBI U TEKCTHI, JINTEPATYpa HA THOCTPAHHbIX
SI3bIKaX ),

4) Hay4HOTO M HAYYHO-TIONMYJISIpHOTO (MOHOTpaduu, CTaThH, AUCCEPTAIIH, HAYIHO-
pedepatuBHbIe KypHaJIbl, COOPHUKU HAYUHBIX TPYIOB, €KETOJAHUKU U T.11.);

5) nepuoanyeckre u3aaHus (MpodeccruoHalbHbIE Ta3eThl U KYpPHAJIbI); U T. 1.

B kadecTBe 37€KTPOHHBIX TOUCKOBBIX CUCTEM U 0a3 JaHHBIX MyOJIUKAIMI peKOMeHayeTCs
MI0JIb30BATHCS CIEAYIOIIUMHU IEKTPOHHBIMU PECypCaMu:

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

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

- l'ocynapcTBeHHas myOau4Has HaydHO-TeXxHUUYeckas oubmaroreka Poccun http://www.gpntb.ru
- Beepoccwiickas rocyiapcTBeHHast OM0moTeka HHOCTpaHHoM uTeparypsl http://www.libfl.ru
-UHcTuTyT HayyHOM MH(OpPMAIUK 110 00IIECTBEHHBIM HayKaM Poccuiickoil akaieMun Hayk
(MHMOH PAH) http://www.inion.ru

10. OMUCAHUE MATEPUAJIBHO TEXHUYECKOW BA3bI, HEOBXOIUMOM 1151
OCYIIECTBJEHMS OBPA3OBATEJILHOI'O MPOIIECCA IO JUCHUTIJIVHE
(MOJY.JTIO)

1. MenoBast uinu MapkepHasi 10cKa

2. ITepconanbubie kommbioTeps! (Intel Pentium E2160-1.80/2Gb/HDD 80Gb/Video on
board+PCI/DVD-RW/LAN/300Wt) ¢ MOHUTOPOM, MBIIIKOH U KJIaBUATypor — 14mT;

cepBep; MaTPUUHBIN TPUHTEP (JIOKAJIbHAS CETh UMEET OECIIPOBOIHYIO TOUKY J0ocTyna Tumna Wi-
Fi).

MHororepmMuHanbHbIi KoMIieke Ha 6aze [I9BM ans uzydenus nporpaMMUpOBaHUS
MHUKPOKOHTPOJIIEPOB M YIPABJIECHUS TEXHOJIOTMYECKUMU 00BbEKTaMH Ha X Oase:

8 0J10KOB pabounx MecT ¢ MUKpoKOHTposuiepamu ATmega8535 cemetictBa AVR;

650k cBsi3u ¢ [IDBM (mporpammarop); OJ10K TUTaHUSI KOMILJIEKCA.

TumoBoit KOMIUIEKT yueOHOTO 000pYAOBaHUS: «DJIEMEHTHI CHCTEM aBTOMATHKU U
BbrunciuTenbHOM TeXHUKn» (DCAuBT-CK)

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



JlaGopatopuslii cten: «IIporpammupyemsiii toructuueckuii koutposuiep Omron » (ITJIK-
OMRON) Ha 12 00BEKTOB aBTOMATH3AIIUN

Jlaboparopuslii crena: «MukpokoHTposuiepsl v aBTomaruzanus» (IIJIK- OMRON) Ha 8
pabouux MecT.

11. METOJUYECKHUE YKA3AHUS JIVISI OBYUAIOIUXCS IO OCBOEHUIO
JUCLUILIMHBI (MOLYJIST)

[Tocne co3nanust sI3bIKOB MPOTPaMMHUPOBAHUSI BHICOKOTO YPOBHS, T.€. TAKUX SI3bIKOB
POrpPaMMHUPOBAHHUS, 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.) mOCTOSTHHO 3a7a€TCsl BOIPOC, a 3a4eM HaJo
U3y4yaTh A3bIK AcceMOiiepa, OTHOCALIMICSA K MAaIIMHHBIM, HU3KOYPOBHEBBIM s3bIkaM? C Tex ke
BpPEMEH Ha TOT BOMPOC JAETCs TPAJAULIMOHHBINA OTBET, KOTOPBINA HE TOJIBKO HE yTPaTHII CBOCH
aKTYaJIbHOCTH, HO U MOXXET OBbITh PaCIIUPEH.

Ha ceronusimHuii 1eHb TPOMBIIUIEHHOCTBIO Pa3HBIX CTPaH BBITYCKAETCS OOJNBIIOE KOJTHYECTBO
MHUKpPOIIPOLIECCOPOB U MUKPOKOHTPOJJIEPOB, KOTOPBIE IIPEJICTABIISIIOT COOOM MHTErpajIbHbIE
MUKpPOCXeMbl. MUKPOKOHTPOJIEP — 3TO CAMOCTOSITENIbHBIN KJIACC YCTPONUCTB, KOTOPBIN
COJICPKHT B ce0e, B €AMHOM KOPITyCe, MUKPOIPOIIECCOPHOE SAPO U HAOOP nepudepuitHoro
000py/I0BaHus1, TAKOTO KaK TaiiMep/CYeTUYnKH, KaHajlbl BBOAA/BBIBOIA, ITUPOTHO-UMITYJIbCHBIE
MOJTYJIATOPHI, aHATIOTO-IIU(POBBIC U MUPPO-aHATIOTOBBIC IPEOOPA30BATEIH, CTOPOKEBOM
TaiimMep, MEHeKep MUTaHUs, TEIIOBOM CEHCOP U T.J., TO3TOMY Jaliee IIPU Pa3roBope mpo
acceMOiep OyneM ynoTpeOsiTh CJI0OBO MUKPOIIPOIIECCOP, MOIpa3yMeBas 1Mol HUM U
MUKPOKOHTPOJUIEP C €r0 MUKPOMPOIIECCOPHBIM siipoM. Y Mukpompoiieccop, u
MUKPOKOHTPOJIJIEP MPEJACTABISAIOT COO0M KOHEUHBIE aBTOMATHI C TPOTPaAaMMHBIM ITPUHIIUIIOM
yIpaBIeHUs, a 3HAYUT, MOCIEOBATETLHOCTD JBOMYHBIX KOJOB MO3BOJISIET YIIPABISThH
BHYTPEHHUM COCTOSIHUEM MHKPOTPOIECCOPa U MUKPOKOHTPOJIJIEPA U BCEMHU BHYTPEHHUMH
KOMIIOHEHTaMH, 3aCTaBJISISI UX, B KOHEYHOM UTOTE, MPUXOJIUTh K COCTOSIHUIO, HEOOXOTUMOMY B
JTaHHOM 3anade. [locinenoBarenbHOCTh JBOMYHBIX KOJOB U €CTh ITpOrpaMMa JJIs
MUKPOIIPOIIECCOpa WM MPOrpaMMa Ha MAIIMHHOM sI3bIKe. SI3bIK accemOiepa — 3To
TIepeBEICHHBIN Ha MICEBI0YEIOBEUECKUH S3bIK MAIIMHHBIN KOJI. T.e. accemOep TecHenum
00pa3oM cBsI3aH C BHYTPEHHHUM YCTPOMCTBOM, apXUTEKTYpPOH U Mpe/ICTaBIeHHeM HH(OpMAaIIUY B
MUKpoIpolieccope. 3HauuT, eciu Bol 3HaeTe s13b1k accemOiepa, To Bbl 0/JHO3HauHO 3HaeTe
MUKPOIIPOIIECCOP, a 3HAUUT, BbI MOKeTe HAPSIMYIO C HUM «OOIIATHCS» 3aCTaBIss €ro

s dexTruBHEE pemaTh Hy>kHbIe Bam 3a1aun. [1o aHanorum Mo>XHO cKa3aTh, 4TO eciiv Bol 3HaeTe
KaKoW-1100 MHOCTPaHHBIH s3BIK, TO BBl MOXkeTe 3(ppeKTuBHEE )KUTh B TOCYIapPCTBE, TIe
JTAHHBIN MTHOCTPAHHBIN S3bIK TOCYJAPCTBEHHBIN, M HE MOJIH30BaTHCS MEPEBOTIMKAMU (JTFOJIbMU,
pPa3rOBOPHHUKAMHU, SJICKTPOHHBIMU MIEPEBOUUKAMHE ), KOTOPBIE HE BCETJ]a TOYHO MOTYT MepeiaTh
Bamry Mbiciib coOeceHUKY. XO0Tenoch Obl OTMETUTD, UTO SI3bIKOB AcceMOiepa MHOKECTBO, TaK
KaK MHO>KECTBO apXUTEKTYP MOCTPOCHUSI MUKPOIIPOLECCOPOB. PaKTUUECKH, JIJISI KAXKIOTO
cemeiicTBa MUKPOIIPOLIECCOPOB €CTh CBOM acceMOuiep.

3Hast 0 TOM, 4TO sI3bIK AcceMmOepa — 3TO MalIMHHBIN SA3bIK, @ 3HAYUT, C IIOMOIIBIO €r0 MOKHO
s¢deKkTUBHEE YIPABIATH MUKPOIIPOLIECCOPOM, MTPO(DECCHOHANIBHBIE TPOTPAMMUCTHI UCIIOJIB3YIOT
€ro B CaMbIX KPUTUYECKUX 110 BPEMEHU MECTaX MPOorpaMM, 1axe eclid IpOrpaMMUpPYIOT Ha
A3bIKax BbICOKOTO ypoBHs. Hampumep, eciiu mocMotpets Moaynb System B Delphi, koTopsrit
BBITIOJTHSET Bce 0a30BbIe (DYHKIIMK U aBTOMATUYECKH MOAKITIOYAETCS KO BCEM MPOEKTaM, TO B
HEM MOYXHO YBUJIETh MHOKECTBO aCCEMOJIEPHBIX BCTABOK. DTO MOHATHO, TaK KaK, €CIIA ATOT
MOJ1yJIb OCHOBHOH (T.€. B HEM COJIEP>KaThCsl OCHOBHBIE MPOIIETYPHl U (DYHKIIUH, KOTOPHIE Yallle
BCETO BBIMOJIHAIOTCS ), TO HY’KHO, 4TOOBI OHU OBICTPO U 3 (PEeKTHBHO 00pabaTHIBAIUCH
MUKPOIIPOIIECCOPOM, a 3HAUUT, UX U PEaIn3yIoT Ha accemOiepe. Bce ocHOBHBIC
MaTemMaTuueckue (PyHKIMU HalMCcaHbl Ha accembiuepe. BoT, Hanpumep, Kak BBITJISIUT
peanu3anus GyHKIUN BEIYUCICHUS 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,

Taxxe, Bce, UTO KacaeTcsi pabOThI ¢ TAMATBIO, TOKE PEaNn3yeTcs C MOMOIIBIO aCCEeMOIEPHBIX
BCTABOK, TaK KaK paboTa ¢ HaMsAThIO IPOUCXOIUT IMOCTOSTHHO, TO 3/1€Ch HEOOXOMMa camast
BBICOKAasi CKOPOCTh U 9P PEKTUBHOCTD. JKemnaromue MOryT MOCMOTPETh Pealln3alui0 PyHKIIUH
Move B Monyinie System, a TakkKe BCE, YTO KacaeTcsl pealn3aluy MeHeKepa NaMsITH.
HekoTopsie MOTYT 3aMETUTh, UYTO KOMIIUJISATOP U TaK 3aHUMAETCS TEM, UTO IEPEBOJIUT C SA3bIKA
BBICOKOI'O YPOBHS Ha MAIIMHHBIN, @ 3HAUUT, U TaK IIOHATHO, YTO B KOHEYHOM UTOTre Bce OyAeT
MPUBEICHO K MAIIMHHOMY KOAY. DTO TaK, OJJHAKO, acCeMOJIepHbIE BCTAaBKU BCE PABHO
ucnoiup3ytoT. [louemy? Jlesno B TOM, YTO A3bIK BBICOKOTO YPOBHS CTPOUTCSI HA HEKOTOPOM
06a30BoM HabOpe PYHKIIMOHAIBHBIX BO3MOKHOCTEH MU KUPITHYUKOB, C IIOMOIIBI0 KOTOPBIX
peanu3yloTcs BCe NallbHEUIIINE TPOrpaMMHbIE KOHCTPYKIIMH JIF000H c10KHOCTH. [locKONbKy
Ha0Op TaKUX KUPIUYUKOB, XOTh U YBEIMUYUBAETCS C pa3BUTHEM S3bIKA, HO IO CHX TIOP
OrpaHHMueH U 00J1aJaeT HEKOTOPHIM YHUBEPCATU3MOM, ITO3BOJISIOIINM UCIIOJIb30BATh UX B
JTHOOBIX CUTYalUAX U JOMYCTHUMBIX COYETaHUSAX. ITO IPUBOAUT K TOMY, YTO IIPU
KOMITMJIMPOBAHUHM JUIS KQKI0TO KUPNUYUKa (POPMUPYETCSl YHUBEPCAJIbHBIN acceMOIepHBIi
0JI0K, KOTOPBIN OyaeT MPUroJieH I JF0ObIX CUTyallui, HO 00J1a1aeT HEKOTOPOI
M30BITOYHOCTBIO, KaK IIJIaTa 32 YHUBEPCAIbHOCTh, a 3HAUUT, MeHee dpdekTuBeH. B
COBPEMEHHBIX SI3bIKaX BBICOKOT'O YPOBHS M30BITOYHOCTH BBIXOIHOTO MAIIMHHOI'O KOJA
HeOOoJIbIas U €€ CTaparoTCs IOCTOSIHHO YMEHBUINTh, HO M30aBUTHCSI COBCEM OT HEe
HEBO3MOXKHO.

MpI yxe oTMeuaiu, 4YTo 3HaHue acceMOepa 03Ha4yaeT 3HaHuEe MUKPOIIPOLIECCOPa, a KaXKIbIi
MHUKpPOIpoIieccop 00J1a1aeT CBOUMH OCOOEHHOCTAMU. BrIcTpoielicTBre Kax10T0
MHUKpPOIIPOIIECCOPa 3aBUCUT HE TOJBKO OT TAKTOBOM 4acTOTHI M 00beMa kem-namstu. Ha
CETOJIHSAIIHUHN JIeHb pa3paboTaHO OOJIBIIOE KOJTMYECTBO MHKEHEPHBIX YXUIIPEHHUH, KOTOpbIe
MO3BOJISIOT MOBBICUTH OBICTpOEHCTBHE MUKpoMpolieccopa. K TakuM yXulipeHusM OTHOCSTCS
CylnepcKassipHas KOHBeHEepHasi apXUTEKTypa, OJIOK MpecKa3aHus BETBJICHUS, HECKOJIBKO
VCIIOJTHUTEINIbHBIX OJIOKOB (LI€JI0YUCIIEHHbIE BHIYMCIIECHUS, BBIYUCIICHHUS C TJIaBaloIel TOUKOA,
BBITNIOJIHEHUE UHCTPYKLUUN MYJIbTUMEAUMHOTO PACHIMPEHUS, TOTOKOBBIX KOMaH[ U T.1.),
BHYTpEHHSIS Iepeajipecaliys perucTpoB, N3MEHEHNE 0YePEHOCTH BBIIOJIHEHNS MUKPOKOMAaHT U
T.4. CUTyanus ycloXHIETCS BBIXOJOM Ha PHIHOK MHOTOSIJIEPHBIX MUKPOIIPOLIECCOPOB, T1E
apXHUTEKTypa elle cllokHee. Bee 3To MpUBOAUT K TOMY, UTO pean3anusl OJHUX U TeX Ke
QITOPUTMOB pa3HbIMU HAOOpaMM MAIIMHHBIX KOJIOB HA OJIHOM MUKPOIIPOIIECCOPE, TaK Ke KaK U
peanu3anusi OAHUX U TEX K€ AITOPUTMOB OJHUMH U TEMU k€ HabopaMH KOMaH]] Ha pa3HbIX
MHUKpPOIpPOIIECCOpax OJJHOTO Kilacca MpH MPOYNX PAaBHBIX YCIOBUX, OyIyT BBIMOIHATHCS C
pa3HbIMH CKOPOCTSAMHU! DTO MPOUCXOIUT U3-3a TOTO, HAIPUMED, YTO BHYTPEHHSS apXUTEKTypa
OJIHOTO MUKPOIIPOLIECCOpa Ha OJAHOM SAPE MO3BOJISET BBINOIHATH apAJIJIEIbHO HECKOJIBKO
KOMaH/I B OIIPE/IEJIEHHOM COYETaHNH, a y IPYroro MUKpompoueccopa He no3poiisier. [Ipu stom,
SI3BIKM BBICOKOTO YPOBHS Pa3pabaThIBAlOTCsl YHUBEPCATBHBIMHU ISl PA3HBIX THIIOB IPOLIECCOPOB,



a 3HAYUT, PEJIKO UCIIONB3YIOT BHYTPEHHNUE 0COOEHHOCTH apXUTEKTYPhl MUKPOIIPOLIECCOPOB, a
3HA4YUT, MOTYT CO3/1aBaTh HE OUeHb d(P(HEKTUBHBINA KO AJIS JIFOOBIX MUKPOIIPOLIECCOPOB MIIH IS
ontHOTO O0Jee Y3 PeKTHBHBIH, a s Apyroro MeHee 3¢ GeKkTuBHBINA. Ecim e mporpaMMupoBaTh
Ha accemOJepe 1101 KOHKPETHBI MUKPOIPOLIECCOP, 3Hasl BCE OCOOEHHOCTH €r0 BHYTPEHHETO
MOCTPOCHUS, TO MAIIMHHBIN KOJI MOKHO OyzeT Bcerna caenaTth 3ppexTuBHee.

Ecnu pedb uzer o BCTpauBaeMbIX MUKPOIPOLIECCOPHBIX CUCTEMAX, MOOMIIBHBIX YCTPOHUCTBAX,
MPOMBIIIJICHHBIX KOMITBIOTEPAX, HHTEIUIEKTYaJIbHBIX MUKPOIIPOILIECCOPHBIX JIaTYNKAX,
U3MEPUTEIIAX U PErUCTPaTopax U T.[., TO BONpoc 00 3(h(heKTHBHOCTH MHOTOKPATHO BO3PACTAET,
TaK KaK BCE IMOJ00HbIE CUCTEMBI /Il YMEHBIICHUS! CTOMMOCTH, YHEPTOIIOTPEOICHHS,
rabapUTHBIX [TOKa3aTeeil IPOU3BOAATCS C OTPAaHUYEHHBIMU 00BEMaMU MAMATH U
POM3BOIUTENLHOCTHIO, HO BCET/1a (PyHKIMOHAIBHO 3aTPYKEHHBIMU «I10]1 3aBA3KY», 14 €lIe U
€CTb XKeJIJaHHE PACIIMPHUTH €ro (YyHKLIHMOHAIbHBIN cocTaB. [IporpaMmupoBaHue TaKUX CHUCTEM, B
KOTOPBIX HEOOXOIMMO BBITIOJIHATH MATEMATUYECKHE BEIYUCIICHHS, KOHTPOJIUPOBATh PaboTy BCexX
nepupepuiHbIX YCTPOUCTB, IPUHUMATh U NIepeiaBaTh HH(MOPMAIUIO U T.J1., HE 00XOAUTCS U He
MOJKET O0OMTHCH O€3 UCTIOIB30BaHUS acceMoiepa.

HekoTopblie MOT'yT 3aMETHUTh, UTO OHU HE COOMPAOTCS ObITH PO ECCHOHATLHBIMU
POTPaMMHUCTaMH, TEM 00JIee IPOTPAMMHUPOBATH MOOUIIHHBIE CUCTEMBI MJTH MTPOMBIIUICHHBIE
MHUKPOIPOLIECCOPHBIE KOHTPOJLJIEPHL, @ 3HAUUT, 3HAaHUsI 00 acceMOiiepe UM He HyxHbl. [la, ¢ 3TumM
MOYKHO 0TYacTH coriacuthesi. Ho Bac HuKTO Ha nmpodeccrHoHaIbHBIX MPOTPaMMHECTOB HE
roToBUT. Bbl 00y4yaerech B yHUBEPCUTETE, @ 3HAUUT, [10JIy4aeTe aKaJeMUIeCKoe HHKEHEPHOe
00pa3zoBaHue C MIMPOKUM KPYrO30pOM B JIYUIIMX TPAJAUIMSAX COBETCKOM BhICIIEH 1IKOJIbI. Ha
CEerOJIHSAIIHUHN JIeHb YeJIOBEUECTBO BCTYIIIIO B BEK HH(OPMAIIMH, a ITOJIABJISIONIEe OOJIbIINHCTBO
MH(POPMALMOHHBIX MPOILIECCOB 3WKAETCS Ha IIU(PPOBBIX TEXHOJIOTUSIX C TPUMEHEHUEM
MHUKPOIPOLIECCOPHON TEXHUKH, U TEIIEPh YK€ CI0KHO MPEJCTaBUTh paboyee MECTO YesloBeKa
0e3 IepCOHATLHOTO KOMITHIOTEPA, & CaMOT0 YeJioBeKa 0€3 MOOUIBLHOTO TelnedoHa. 3HAYNT,
COBPEMEHHBIN HH)KEHEP JO0JKEH MOHUMAaTh OCHOBBI (DYHKIIMOHHUPOBAHUS COBPEMEHHBIX
MUKPOIIPOILIECCOPHBIX CUCTEM, 3HATDH UX JIy4llle, YeM 00bIBaTeNb, OO MPOCTO paboTaTh HA
KOMITBIOTEPE MOKET YK€ U NMEPBOKIACCHUK. A, TOCKOIbKY, (YHKIIMOHUPOBAHHE
MHUKPOIPOIIECCOPHON TEXHIUKH OCHOBAHO Ha MPOTPAMMHOM MPUHIIAIIE YIPABICHUS, TTOCKOJIBKY
€CTh MHOYKECTBO NMPUHIIMIIOB IOCTPOEHUS ApXUTEKTYP MUKPOIIPOLIECCOPOB U
MHUKPOIPOIIECCOPHBIX CUCTEM, TIOCKOJIBKY €CTh MHOKECTBO BUJIOB MIPEJICTABICHUS HHPOPMALIUN
B MUKPOIPOILIECCOPHBIX CUCTEMAX (a 3HaHUs O MPEACTaBICHUU HH(OpMAIUK 1103BOJIsET Oojiee
riry0OKO MOHUMATh paboTy BCEX BHIYHUCIUTENBHBIX M HE TOJIBKO MPOTPaMM, TaKHX Kak MS
Excel, CYB/I, nporpammsl 00paboTKH N300paKeHUH, BEKTOPHOH rpaduku, HHKEHEPHBIX
nporpamm, Hanpumep, MatLab, MathCad, Bce s13piku nporpaMmMupoBaHus U T.1.), TO 3HaHHE
HU3KOYPOBHEBOTO s13bIKa MPOTPaMMHUPOBaHMsS acceMOepa, H3yuyeHre KOTOPOro TeCHeHnum
00pa3oM CBsI3aHO C 0003HAYEHHBIMU BOIIPOCAMH, HECOMHEHHO, SBIISIETCS 0053aTebHBIM !



