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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
SHEProCHA0KEHHUSI SJIEKTPUUECKUX JKETIE3HBIX JOPOT



2. MECTO YYEBHOM JJUCHUILJIMHBI B CTPYKTYPE OII BO

VYyeOHnas aucuunianHa "OCHOBBI MUKPOIIPOLIECCOPHOM TEXHUKHU U IPUKIIAJTHOE
nporpamMmmupoBaHue” OTHOCUTCS K 010Ky 1 "ucturmmuabl (MOyu)" ¥ BXOAWT B €TI0
BapUaTUBHYIO YacTb.

2.1. HauMeHoBaHUA npeamecTBYOIUX TUCHUIIINH

JI1st u3ydeHus TaHHOW JUCITUTUIMHBI HEOOXOIUMBI CIASAYIOIINE 3HAHUS, YMEHUS U
HABBIKH, (OPMUPYEMBIE TIPEIICCTBYIONIUMHE TUCITUTUTMHAMU:

2.1.1. NudopmaTuka:

3HaHUs: OCHOBHI TEOPUH MH(GOPMAIINU, IPOTPAMMHUPOBAHHS, PAOOTHI B ONIEPAIIMOHHON CHCTEME
Windows 1 0puCHBIX MaKeTax, IMCKPETHOTO MPOrPaMMHUPOBAHUS

YMenus: MNPEACTABJIATDH YKCiia B PA3JIMYHBIX MO3UIMOHHBIX CUCTEMAX CUHHUCICHHUA U PA3JIMIHBIX
(bopMaTax JaHHbIX, COCTABJIATb aJITOPUTMbI BBIYUCIIMTCIIbHBIX 3aaa4

HaBbiku: HaBbIKaMH MPOTPaMMHUPOBAHUS Ha SA3bIKaX BHICOKOTO YPOBHS
2.2. HamMmeHOBaHMe MOCTEAYOMINX U CHMILTHH

PG?;YJII)TaTI)I OCBOCHMA AVCHUILIMHBI UCIIOJIB3YHOTCA MPHU U3YYCHHUHU ITOCIICAYIOINUX
y‘le6HBIX JUCHUIIINH:

2.2.1. MukpormporeccopHbie HHHOPMAIMOHHO-YIPABIISIFOIINE CUCTEMBI

3Hanus: [IpUHIMITBI TOCTPOEHHSI MUKPOIIPOLIECCOPHBIX CUCTEM, IIMHHYIO apXUTEKTYPY,
KJIacCU(UKALMIO0 MEKPOIIPOLIECCOPOB M MUKPOKOHTPOJIIIEPOB, OPTaHU3AIUIO TTAMSTH
MHUKPOIIPOLIECCOPHBIX CUCTEM

VYmenus: [IpencraBisate MHQOpMAIIHIO B BUE, UCIIOIB3YEMOM B MUKPOIPOIIECCOPHBIX
CUCTEMAaXx, COCTABIIATh CTPYKTYPHBIE CXEMBbI MUKPOIIPOLIECCOPHBIX CUCTEM C IIPEACTABICHUEM
MH(OPMALIMOHHBIX TIOTOKOB, COCTABJIATh AJITOPUTMbI BEIUMCIUTEIbHBIX MPOLIECCOB

Hasrpiku: HaBbikamu cocTaBiieHHs IPOTpaMM Ha SI3bIKE acceMOiiepa, BECTU OTJIAJIKy ITporpamMM B
MHTETPUPOBAHHBIX CPENAX, YTEHUS CXEM MUKPOIIPOLIECCOPHBIX CUCTEM, PACTIPEACIICHUS
aJIpeCcHOro MPOCTPAHCTBA MEXAY KOJAAMHU ITPOrpaMM, JaHHBIX, PETUCTPOB NepedepuitHbIX
YCTPOMCTB

2.2.2. TeOpeTI/I‘leCKI/IC OCHOBBI aBTOMAaTHKHU U TCICMCXaHUKH

3HaHUS: HpI/IHHI/Il'H)I IMOCTPOCHUA CXEM MYJIbTUIIICKCHUPOBAHUA, nemmbpaunn, KOoao-
HMHYHLCHOﬁ nepcaaun JaHHBIX

Ymenus: [IpeoOpa3oBbIBaTh Mociae10BaTeIbHY0 HHPOPPMAIIHIO B TAPAIIIEIIbHYIO U 00paTHO C
dbopMupoBaHueM 6MTa YETHOCTU

HaBpikn: DneMeHTaMH TEOPHH aBTOMATOB JUISI IOCTPOCHUS CXEM aBTOMATHKH U TEJIEMEXaHUKH
2.2.3. Teopust aBTOMaTHYECKOT0 YIPaBICHUS

3HaHUs: TUCKpETHBIE (POPMBI MpeICTaBICHUS HH()OPMAIIUK U CUTHAJIOB U METOIbI UX 00paboTKH

YMeHHs: BEIYUCIATE TOTPEITHOCTH 00paOOTKH TUCKPETHOW MH(POPMAIINU Ha BPEMEHHOM CETKe

HaBpIkn: HaBBIKAMH YHCIIEHHOTO HHTCIPUPOJIBAHUSA



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

B PE3YIbTAaTC OCBOCHUA AUCHHUIUIMHBI CTYACHT JOJIKCH:

é\i Kon 1 Ha3BaHUE KOMIICTEHINH OsxuaeMble pe3ysIbTaThl

1 IIKC-7 CriocoGeH BHIIONHATH pabOTHI Ha [TIKC-7.6 3HaeT u JeMOHCTPHPYET TOTOBHOCTH
NPOU3BOICTBEHHOM Y4YacTKe HPUMEHSATH B IPO(eCCHOHANBHOM ASATEIILHOCTH
HKEJIE3HOAOPOXKHOH 3IEKTPOCBS3H 10 COBPEMEHHBIE TEXHOJIOTUH MPOSKTUPOBAHMS U MOHTa)Ka
9KCIUTyaTallH, TEXHUYECKOMY OOCITYy)KUBAHUIO, | JJIEKTPUYECKHX M ONTHYECKUX JIMHUH CBS3U, METO/IBI
PEMOHTY ¥ MOJICPHU3AIIMN YCTPOHCTB U MOCTPOEHHMS aHAJIOTOBBIX U IIU(POBBIX CHCTEM
9JIEMEHTOB TEJIEKOMMYHHUKAIIMOHHBIX CUCTEM H | MEpe/iaul CUTHAJIOB; METO/IBI pacueTa IapaMeTpoB
cereil. CrlocoOeH OCYIECTBILATh aHATIH3 U nepesiauyl JIMHUH CBSI3U U MapaMeTPOB B3aUMHBIX
KOHTPOJIb Ka4eCTBa U 0€30MacHOCTH BIIMSTHUNA MEXIly HUMH, IepeIaTOUHBIX XapaKTePHCTHK
TEXHOJIOTUYECKUX MPOLIECCOB IKCILTyaTalllH, ANEKTPUYECKUX U BOJIOKOHHO-ONTHYESCKUX JTHMHHUN CBS3H.

TEXHHYECKOTO OOCITY)KHBaHHS, PEMOHTA U
MOJEepHU3aLUH YCTPOHCTB U 31emeHToB TCC.
Crnoco0eH HCIoIb30BaTh HOPMAaTHBHO-
TEXHHYECKNE JOKYMEHTHI U TEXHUUECKHE
CpPEeACTBA AJISl JUArHOCTHKH TEXHUIECKOTO
COCTOSIHUS TEJICKOMMYHUKAIIMOHHBIX CUCTEM U
ceTell &KeJIe3HOJOPOKHOTO TPAHCIIOPTA;
BBINOJIHATH TEXHOJIOTHUECKUE ONepaIiH,
CBsI3aHHBIE ¢ 0€30IIaCHOCTBIO M yIPaBICHHEM
JIBIDKEHHEM M0€3]10B,




4. OBBEM JUCIHHUIIVIMHBI (MOAYJIs) B BAYETHBIX EAUMHUIIAX U
AKAJEMHUYECKHUX YACAX

4.1. O0masi Tpy10eMKOCTb AMCHUIJIMHBI COCTABJIAET:
4 3ayeTHbIC equHUIb (144 ak. 4.).

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

KonnuectBo yacos
} Bcero no Cemectp

Bun yaeOHOM paboThI yaeOHOMY 9

TIaHY
KonTakTHas pabora 32 32,15
AynutopHbIe 3aHATHS (BCETO): 32 32
B Tom uucie:
nexmun (JI) 16 16
naboparopusie padbotsl (JIP)(1aboparopHsrii mpaktukym) (JIIT) 16 16
CamocTtosTenpHas padora (BCero) 67 67
OK3aMeH (Mpu HATMYKH) 45 45
OBUIAS TpynoeMKOCTh TUCHMILIUHBI, YaChl: 144 144
OBUIAS TpyA0€MKOCTh AUCLUILUIMHBI, 3a4.€]1.: 4.0 4.0
Texymuit KOHTPOJIb YCTIEBAEMOCTH (KOJIMUECTBO U BUJ] TEKYIIIETO [K1, [1K1,
KOHTPOJIS) I1K2 ITK2
Bupl mpoMexyTOoUHOM aTTecTaluy (9K3aMeH, 3a4eT) 9K 9K




4.3. Copepxanue JMCHUIIMHBI (MOAYJIs), 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

O6mmas cxema
MHUKPOKOHTPOJIICPOB,
KX BO3MOYKHOCTH.

~|©| Bceero

Tema 1.1
CopneprxaHue, eI U
3aJ]a4d JUCIUILINHEL,
€€ poJib B
CTaHOBJICHUH
WHXXEeHepa 1o
CIICLIMAJILHOCTH
«ABTOMATHKa,
TelleMeXaHHUKa 1
CBSI3bY, JTUTEPATYpa,
OCHOBHBIE MIOHITHS U
oTIpeNieNIeHus,
TEPMHUHOJIOTHSL.

K1,
KonTponbubie
BOMpocCH 1-4

Tema 1.3
RISC/CISC
MIPOLIECCOPHI

Tema 1.4
DSP-niporieccopsr

Tema 1.5
OTtnnane B
apXHUTEKTypax
HPOLECCOPOB
T'apBapackoii u
IIpuHCTOHOBCKOI;
RISC/CISC
IPOLIECCOPHI.

Pazpgen 2
Peannzanusa
MHUKPOKOHTPOJUIEPOB

10

Tema 2.5
MUKpPOKOHTPOJLIEPHI
PICMicro, AVR,
BasicStamp

Paznen 3

OCHOBBI SI3BIKA
Accembiepa.
Pecypcst
MPOTPaMMUCTA
MHUKPOKOHTPOJLICPOB.

11

Tema 3.1
OCHOBHBIE pecypChl
MPOTPAMMHUCTA -
PETUCTPBI 00IIETro
Ha3HaueHHUSA. Buasl
komana. PopmaTtsl
JTaHHBIX.
ApudmeTHiecKne u

Kontponbusle
Bonpockl 12-15




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

JIOTHYECKHE
KOMaH/JIbl. BUTEHI,
0aiiThl, CIIOBa,
JIBOMHBIE CJIOBA.

10

Pasnen 4

Craauu co3aaHus
MPOTPaAMMHOTO
obecreyeHusl.

11

11

Tema 4.1

SI3pIKM onMcaHus
aNropuTMa.
KonupoBanue
aNropuTMa.
TectupoBaHue u
OTJIaJIKa IPOTPAMMBL.
Komanns! cpaBHEHUS
U YCIIOBHOTO
nepexoa.
IIpoextupoBanue
BETBSAIINXCA
AJTOPUTMOB.

IK2,
KonTponbubie
BOmIpOCH 16-21

12

Paznen 5
Opranuzauus

[IaMSsTH B
MHKPOIPOIIECCOPHBIX
CHCTEMAX.
Hukmnaeckue
aJTOPUTMBI.

10

13

Tema 5.1
Opranuzanus
namsaTu. Buabl
ajipecaruu.
Onucanue u
00paboTKa MacCHBOB.
Hcnons3oBanue
KOMITHJIATOPA
Accembiepa.
TumoBas cTpykTypa
acceMOiIepHOH
IPOTPAMMBI.

KonTtpomsHbIe
BOIIpOCHI 22-26

14

Tema 5.3

Bunsl, pazpabotka u
KOJIUPOBaHKE
UKITHYECKHX
JITOPUTMOB.

15

Pazgen 6
BBoa/BBIBOI JaHHBIX.

16

Tema 6.1
BsaumopelictBue ¢
BHELTHUMHU
yCTpoiicTBamMu:
napanienbHbIi
BBO/I/BBIBO/J] JAaHHBIX,
npeoOpa3oBaHue

Kontponbusle
BOMPOCHI 27-35




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

JIOTHYECKUX
YPOBHEH,
MocJjeJ0BaTEeIbHBIN
BBOJI/BBIBOJI JaHHBIX.
IIpoTokobl oOMeHa:
microwire, 12C,
CAN.

17

Paznen 7
AHaOTrOBEIH
BBOJI/BBIBOI.

18

Tema 7.1
IIpumenenue
BCTPOCHHBIX
Bo3moskHocTer ALITI,
noctpoenue LAIT
(mocnenoBaTeNbHBIX
U TapaJuIebHBIX).

KonTponbubie
BOTIPOCHI 36-38

19

Paznen 8
[Nogxnrouenue
00BEKTOB KOHTPOJIS
M YIPaBJICHHUS.

20

Tema 8.1
TTonkirouenue
CBETOIHOI0B Ha
TU(PPOBBIC BBIXOIBI
(OTMHOYHBIX,
CEMHUCErMEHTHBIX
WHINKAaTOPOB),
MOIKJIFOYCHHE
KHOIIOYHBIX
BBIKITFOUATEIICH
(MeTozBI TOJaBIICHUE
3BOHA KOHTAaKTOB),
IMOIKJIFOYEHHE
CIIBUTOBBIX
PETHUCTPOB.

21

3aueT

36

81

OK

22

Tema 1.2
ApPXUTEKTYpBI
IPOLECCOPOB:
T'apBapackas u
IIpuHcTOHCKas

23

Tema 2.1

IIpumepsnl
peanuzanuu
peabHbIX
MUKPOKOHTPOJUIEPOB

KoHTponbHbie
BOTIpOCH! 5-11

24

Tema 2.2
OcobenHoctu
TIOTKITFOUCHHUST
MUTAHUS,
notpedseMas
MOIITHOCTb B
Pa3INYHBIX PEeKUMAX




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

paboThI 1 Ipu
pa3InyHOMI
TEXHOJIOTUH
BBITIOJTHEHHS
OJTHOKPUCTAIBHBIX
MHUKPOKOHTPOJLIEPOB,
BUJIbI TAKTUPOBAHUSL.

25

Tema 2.3

Peructpsl, AJIY B
MHUKPOKOHTPOJLIEpax
"
MHKPOIIpOIeccopax

26

Tema 2.4
Hudpossie,
AHAJIOTOBBIC MTOPTHI
BBOJIa/BBIBOJIA B
MHUKPOKOHTPOJLIEPaX

27

Tema 8.2

BBoa ¢ matpuuHoit
KJIaBHATYPHI,
ynpasnenue JKKU,
yIpaBJIeHUE
31EeKTPOMArHUTHBIM
peue,
npeobpa3oBaHne
ypoHeii RS-232.

28

Bcero:

16

16

67

144




4.4. JlabopaTopHbie padoThI / NPAKTHYECKHE 3aHATHS

[IpakTrueckue 3aHATHs Y4€OHBIM IJIAHOM HE MPETyCMOTPEHBI.

JIaboparopHbie pabOThI IPETYCMOTPEHBI B 00beMe 16 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
9 PA3JIEJI 3 [NoxkmroueHue u yrpaBieHHE CEMHCEIMEHTHBIMH 1
OCHOBBI f3bIKa HMHIUKaTOpaMHU.
1 Accembnepa. Pecypcer
NpOrpaMMHUCTa
MHKPOKOHTPOJLIEPOB.
9 PA3/IEJT 4 IIporpaMmmupoBaHue BETBSILUXCS AITOPUTMOB. 4
2 Cranuu co3nanus Omnpoc cocTosiHUS KHOIIKY U yIpaBJIeHUE
NpOrpaMMHOTO CBETOJIHO/IOM.
obecrieueHHSI.
9 PA3JIEJI 6 [onkmroueHne 0OBEKTOB KOHTPOIISA U YIIPABICHUS O 2
3 BBox/BEIBOI TaHHBIX. CTaHJapTHHIM IPOTOKOJIAM IIEPEeau JaHHBIX.
9 PA3JZIEJT 7 [IporpamMmmupoBaHue HUKIMYECKUX aJTOPUTMOB. 3
AHaJOroBbIf Pabota c aHaIOTOBBIMU BXOJAMHU.
BBO/I/BBIBO/I. [IporpamMmmupoBaHue — H3MEHEHHE SIPKOCTH CBEUCHHUS
4 cBeTroauona, rno cpeacream UMM, uepes
MOTEHUUOMETP, NOAKI0UeHHbINA K AL
MHKPOKOHTpPOJIIIEPA.
9 PA3JIEJT 8 O0paboTKa CUMBOJIBHOI HH(OpPMAIIHH, BEIBOT 6
5 [MoaxmoueHne 00beKTOB |TekcTOBOM MH(opMaruu Ha XKKU.
KOHTPOJISI M YIIPaBJICHHSI.
BCEI'O: 16/0

4.5. I[lpumepHasi TeMaTHKAa KypCOBBIX POeKTOB (padoT)

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
AKTHUBHBIX U UHTCPAKTUBHEIX (DOPM MpOBEIeHUS 3aHATHI (KOMITBIOTEPHBIX CUMYJISIIUH,
JEMOHCTpALMsI KOMITBIOTEPHBIX MOJIENIEH U peabHbIX padOTAIOLINX YCTPOUCTB) B COUYCTAHHUHU C
BHEAYIMTOPHOU pabOTO C 1eNIbI0 POPMHUPOBAHUS U Pa3BUTUS TPO(ECcCHOHATLHBIX HABBIKOB
oOydJaronuxcs.

JlexuroHHast 1€ATENbHOCTD, COCTABIIAIONIAS /U1 YPOBHS MOJIMOTOBKH crieruaiucToB meHee 50%
ayJIUTOPHOM paboThI, COMIPOBOKAAETCS AEMOHCTpalliel MPe3eHTAllMOHHBIX MaTepraioB. Uepes
MIPOEKTOP BBIBOASATCS KAaK CJIAMIbI IPE3ECHTALMM, IPEICTABIIAIONINX CYTh U3y4aeMbIX TEM, a
TaK)Ke IEMOHCTPUPYIOTCS 3aIyIICHHBIC TPOTrPaMMHBIE Cpefibl ¢ "KUBOI" pabOTOl B HUX.

B pamkax kypca npegycMoTpeHnsl Berpeuu ¢ npeactasutensiMu OAO "Pannyc-ABromartuka',
HUNDDA "Duepro", a Takke NpeapUsATANR KOMIIAaHUHA Siemens, ¢ KOTOPOH Y YHUBEPCUTETA
3aKJIF0YEH JIOTOBOP COTPYIHUYECTBA B c(hepe MOATOTOBKH CIIEIIHATNCTOB.

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

VY aenbHBIN Bec 3aHATUN, TIPOBOJAUMBIX B MHTEPAKTHUBHBIX (pOpMax, OMpeAesseTcs TTIaBHOM
LEJIBI0 MMPOTPAMMBI, 0COOCHHOCTHhIO KOHTUHTEHTA 00yUYaroIIMUXCs, COACPKAHUEM TUCIUTIIMHBI U
cocrapnsieT He MeHee 20% aynIuTopHOM pabOTHL.

Paboyas nporpamMmma TaHHOW JUCIUTUIMHBI BHICTABIISICTCSA HA CaliTe YHUBEPCUTETA IS
BO3MOXXHOCTH OpPTraHU3allii CaMOCTOSITeNIbHOM paboThL, B T.4. B opMe yJaICHHOTO A0CTyIa
(IMCTaHIIMOHHASI TEXHOJIOTHS ).



6. YAEBHO-METO/MYECKOE OBECIIEYEHHUE JIJI1 CAMOCTOATEJBbHOM

PABOTbBI OBYYAIOHIUXCSI MO AUCHUIITTMHE (MOAYJIIO)

Bua camocTosTenpHOM pa6OTLI CTyACHTA.

No No Tewma (paznen) Bcero
n/m ceMecTpa | y4eOHOWM AUCITUTUTNHBI Hepetiere yqe6H0-MeTOIlI/I‘IeCIfOFO 4acoB
o0eCIeYeHHUs JIJIsl CAMOCTOSITEIIBHOM PabOThI

1 2 3 4 5

1 9 PA3JIEJT 1 Crpykrypa MK. ITogbop nutepaTypsl u 4
O6mas cxema KOHCIIEKTHPOBaHHE.

MHUKPOKOHTPOJIICPOB,
UX BO3MOXHOCTH.

2 9 PA3JIEJI 2 Tunst kopycoB MK: PHT, SMT, BGA, TAP, 8
Peanuzanus QFB, COB, TeXHOJI0THS M3TOTOBJICHUS
MHUKPOKOHTPOJLICPOB Kpuctawios. [logdop muTepaTyphl u

KOHCIICKTUPOBAHHE.

3 9 PA3EJI 3 WzyueHne oTam4mii B peaan3anni KOMaH/ 8
OCHOBBI S3bIKa acceMOuepa, sl pa3InIHbIX THIIOB
Accembnepa. Pecypcer | mukpokoHTpoiutepos. [logbop mureparypsl u
TIPOTPaMMUCTA KOHCIIEKTUPOBAaHHE, IIOATOTOBKA MTPUMEPOB H
MHUKPOKOHTPOJLICPOB. HX PELICHUH.

4 9 PA3JIEJI 4 Nzydenne pa3nuyHbIX Cioco00B 5
Craauu co3maHus nporpammupoBanust MK. M3yuenne
TIPOTPaAMMHOTO JIOCTYITHBIX CITIOCOOOB OTJIAAKHU U TPACCHPOBKH.
obecrieyeHuMs. [MonGop muTepaTyphl 1 KOHCIIEKTUPOBAHHE.

5 9 PA3JIEJL 5 Crioco0bI B3aMOICHCTBHS C BHYTPEHHEH U 6
Oprasm3anys MaMsATH | BHEIIHEH MaMsAThIo, TUIH TaMaTu. [Tonbop
B JIUTEPATypPhl U KOHCIICKTHPOBAHUE.

MHKPOIPOIIECCOPHBIX
CUCTEeMaXx.
Huxnuueckue
AJITOPUTMBIL.
6 9 3aver 36
BCET'O: 67




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

7.1. OcHoBHas1 IUTEpaTYpa
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 u3naHus 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 passesl
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 YyeOHuK JJIs1 B.1. }OPOB 2003 Bce paszaeibl

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. MEPEYEHh HH®OPMAIIMOHHBIX TEXHOJIOT Ui, TPOTPAMMHOI'O
OBECIIEYEHUSA U THOOPMALMOHHBIX CITPABOYHbBIX CUCTEM,



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

J1J1s1 JIEKIMOHHOTO Kypca HEOOX0IMMO MPOCKIIHOHHOE MYJIbTUMEANIHHOE 000pyIOBaHUE C
HMIMPOKOBOPMATHBIM SKPaHOM. Y CTaHOBJIEHHOE TporpaMMHoe obecriedenne MS PowerPoint
2010, 2013 u Beiie, MatLab unu Electronic WorkBench, nin LabView, Embarcadero RAD
Studio XE2 wiu BeIlIe, 3IEKTPOHHAS YKa3Ka.

J1J1s1 BBITIONTHEHMSI Ta00PATOPHOTO Kypca UCTIONb3YHOTCS:

KommbroTeps! aucmiieiiHoro kiacca kadeapbl « IMEKTPOIHEPTETHKA TPAHCIIOPTAY

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 (nmpexycranoBneHa);

. 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 (IToxymka 3a cué€T cpeacts kadeapsi);

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

O 03O L B Wi

Jl1s camocTosATENbHON pabOThI CTYAEHTaM, HapsA Ly ¢ PEKOMEHYEMOH U JIOMOJIHUTEIbHOU
JUTEPATypOM, MpeAaraeTcsi HCIOIb30BATh JaHHbIE U HH(OPMALIMIO CIEIYIOLIEro Xapakrepa (B
TOM YHCJI€ TOCPEICTBOM MOUCKA B ceTn MHTEpHeT):

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

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

3) nepBOUCTOYHUKH (MCTOPUYECKHE JOKYMEHTHI U TEKCTBI, JINTEpAaTypa Ha MHOCTPAHHbIX
A3bIKax);

4) Hay4HOTO U HAyYHO-TIONYJISIpHOTO (MOHOTpaduu, CTaThbH, AUCCEPTALIMH, HAYYHO-
pedepaTuBHbIE )KYpHAJIbl, COOPHUKN HAYYHBIX TPYJIOB, €KETOAHUKHU H T.11.);

5) nepuoanueckue n3aHus (MpoQeccuoHaIbHbIE ra3eThl U KYPHAIbI); U T.1.

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

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

- Hayunas snexkrponnas 6ubmmorexka eLIBRARY.RU http://elibrary.ru

- l'ocynapctBennas mybnuyHasi Hay4HO-TexHUYeckas Oubnuoreka Poccun http:// www.gpntb.ru
- Beepoccwiickas rocyjapcTBeHHast OMOmoTeka WHOCTpaHHoU utepartypsl http://www.libfl.ru
-MHctuTyT HayuyHOUM MH(OpMaLMK 1o 00IIeCTBEHHBIM HaykaM Poccuiickoit akageMun 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 TEXHUYECKOW BA3BI, HEOBXOIAMOM 151
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.

KoMmruiekT mabopaTopHBIX CTEHIOB - MUKPOKOHTPOJUIEpOB ceMerictBa AVR.



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

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

[Tocne co3nanus SA36IKOB MTPOrPAMMHUPOBAHUS BEICOKOTO YPOBHSI, 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.) MOCTOSHHO 3a7a€TCsl BOIIPOC, a 3a4eM HaJ0
U3y4yaTh A3bIK AcceMOiiepa, OTHOCALIMICSA K MAaIIMHHBIM, HU3KOYPOBHEBBIM s3bIkaM? C Tex ke
BpPEMEH Ha 3TOT BOMPOC JAETCs TPAAULIMOHHBINA OTBET, KOTOPBINA HE TOJIBKO HE yTPaTHII CBOEH
AKTyaJIbHOCTH, HO U MOKET OBITh PACIIHPEH.

Ha ceronusmHuii 1eHb TPOMBIIUIEHHOCTBIO Pa3HBIX CTPaH BBITYCKAETCs OOJIBIIOE KOJTHMUECTBO
MUKPOIIPOIIECCOPOB U MUKPOKOHTPOJIIEPOB, KOTOPBIC TIPEIICTABIISIFOT COOOM MHTETPAIbHBIE
MUKpPOCXeMbl. MUKPOKOHTPOJIEP — ATO CAMOCTOSITENIbHBIN KJIACC YCTPOHUCTB, KOTOPBIN
COJICPKUT B cebe, B €IMHOM KOPITyCe, MUKPOIIPOIICCCOPHOE SAPO U HAOOP mepuepuitHOro
000py/I0BaHus, TAKOTO KaK TaiiMep/CYeTYnKH, KaHajlbl BBOAA/BBIBOIA, ITUPOTHO-UMITYJIbCHBIE
MOJIYJIATOPHI, aHATOTO-IIU(POBBIC U MUPPO-aHATIOTOBBIC IPEOOPA30BATEIH, CTOPOKEBOM
TaiimMep, MEHeKep MUTaHUs, TEILIOBOM CEHCOp U T.1., IO3TOMY Jaliee IPU pa3roBope mpo
acceMOuep OyneM ynoTpeOsiTh CJI0OBO MUKPOIIPOIIECCOP, MOIpa3yMeBas 1ol HUM U
MUKPOKOHTPOJUIEP C €r0 MUKPOMPOIIECCOPHBIM siipoM. Y Mukpompoiieccop, u
MUKPOKOHTPOJUIEP MPEJCTABIISIOT COO0H KOHEUHBIC aBTOMATHI C IIPOTPAMMHBIM ITPUHITAIIOM
yIpaBlIeHUS, a 3HAYUT, IOCIEOBATETLHOCTD JBOMUHBIX KOJOB MO3BOJISIET YIIPABIAThH
BHYTPEHHUM COCTOSIHHEM MHUKPOTIPOIIECCOPa U MUKPOKOHTPOJUIEPA M BCEMH BHYTPEHHUMU
KOMIIOHEHTaMH, 3aCTaBJISISI UX, B KOHEYHOM UTOTE, MPUXOJUTH K COCTOSIHHIO, HEOOXOIMMOMY B
JaHHOM 3anade. [lociaenoBarenbHOCTh JBOMYHBIX KOJAOB M €CTh IIPOrpaMMa JUIst
MUKPOIIPOIIECCOpa WM MPOrpaMMa Ha MAIIMHHOM sI3bIKe. SI3bIK accemOiepa — 3To
NepeBEICHHBIN Ha IICEBI0YEIOBEUECKUH S3bIK MAIIMHHBIN KOJI. T.e. accemOep TecHenmum
00pa3oM cBsi3aH C BHYTPEHHHUM YCTPOMCTBOM, apXUTEKTYpPOH U Mpe/ICTaBIeHHEeM HH(OpMAIIUY B
MUKpoTIIporieccope. 3Ha4uT, eciir Brl 3HaeTe A3bIK accemOiepa, To Bbl 0;JHO3HAaYHO 3HaeTe
MUKPOIIPOIIECCOP, a 3HAUUT, BbI MOXKeTe HAPSIMYIO C HUM «OOIIATHCS» 3aCTaBIsS €r0

s dexTruBHEE peraTh Hy>kHbIe Bam 3a1aun. [1o aHanorum MokHO cKa3aTh, 4TO eciiv Bol 3HaeTe
KaKoW-1100 MHOCTPaHHBIH s3bIK, TO BBl MOXkeTe 3(ppeKkTuBHEE )KUTh B TOCYIapPCTBE, TIe
JAaHHBIA HHOCTPAHHBIN SA3BIK TOCYIAPCTBEHHBIHN, U HE TIOJH30BAThHCS TIEPEBOTYNKAMHA (JTFOIbMH,
pPa3rOBOPHUKAMHU, SJIEKTPOHHBIMU MIEPEBOJUUKAMHE ), KOTOPBIE HE BCETja TOYHO MOTYT MepeiaTh
Bamry MpIciib cobeceTHIKY. XOTel0Ch ObI OTMETHTB, UTO SI3BIKOB AcceMOiiepa MHOKECTBO, TaK
KaK MHOXECTBO apXUTEKTYp TOCTPOCHUS MUKPOIIPoIieccopoB. DakTruecku, A KaKIOTO
ceMeicTBa MUKPOIIPOIIECCOPOB €CTh CBOM acceMouiep.

3Has 0 TOM, 9TO SI36IK Accembiiepa — 3TO MAIIMHHBIN S3BIK, @ 3HAYUT, C IOMOIIBIO €r0 MOYKHO
s dekTuBHEE YIPABIATH MUKPOIIPOILIECCOPOM, TPO(HECCHOHATBEHBIE TPOTPAMMUCTHI UCIIONIB3YIOT
€r0 B CaMBIX KPUTHYECKUX [0 BPEMEHH MECTaxX MPOrpaMM, JIaxKe eClId IPOrpaMMHUPYIOT Ha
S3bIKaX BBICOKOTO ypoBHs. Hampumep, eciiu mocMoTpeTh MoAynb System B Delphi, koTopsiit
BBITIOJTHSET Bce 0a30BbIe (DYHKIIMU U aBTOMAaTHYECKH ITOKITFOYAETCS KO BCEM MMPOEKTaM, TO B
HEM MOXHO YBHUJIETh MHOKECTBO aCCEMOJIEPHBIX BCTABOK. ITO MOHITHO, TaK KaK, €CIIH 3TOT
MOJTyJIb OCHOBHOH (T.€. B HEM COJIEPIKAThCs OCHOBHBIC MPOIIEYPhl U (DYHKITUH, KOTOPHIE YaIle
BCETO BBINOJHSIOTCA), TO HY’KHO, 4YTOOBI OHU OBICTPO U 3P PEeKTUBHO 00pabaThIBATHChH
MHUKPOIIPOIIECCOPOM, a 3HAUUT, HX M pPEaN3yIOT Ha acceMmOiepe. Bce ocHOBHBIC
MaTeMaTuueckue (YHKIIMU HAIMMCAaHbI Ha accembiepe. BoT, Hampumep, Kak BBITIISIUT
peanm3anust QYHKIIUN BEIYUCIICHHUS 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 ¢ HaMSTHIO, TOXKE PEATH3YETCs C TOMOIIBIO acCeMOIEPHBIX
BCTaBOK, TaK Kak paboTa ¢ MaMsThIO IPOUCXOIUT MOCTOSHHO, TO 37IeCh HE00X0IMMa camast
BBICOKAs! CKOPOCTH U AP PEKTUBHOCTB. JKearomme MOryT IIOCMOTPETh pealn3annio GyHKINN
Move B Moayie System, a Takke BCe, 4TO KacaeTcs peaiu3allii MEHeKepa MaMsTH.
Hexkotopbie MOTyT 3aMETHTB, 9TO KOMIHIJISATOP U TaK 3aHUMAETCS TEM, YTO IIEPEBOAMT C SI3bIKA
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
ucnonp3ytoT. [Touemy? Jleno B TOM, YTO A3BIK BBICOKOTO YPOBHS CTPOUTCSI HA HEKOTOPOM
6a30BOM HabOpe (PYHKIIMOHATBHBIX BO3MOKHOCTEH WM KUPITUYUKOB, C TIOMOIIBIO KOTOPBIX
peanu3yloTcs Bce AalbHEHIIe MPOrpaMMHbIE KOHCTPYKIIMU JTH000H C0KHOCTH. [ToCKONbKY
Ha0Op TaKMX KUPIUIUKOB, XOTh U YBEJIMYMBACTCS C Pa3BUTHEM SI3bIKA, HO IO CHX TIOP
OTrpaHHYeH U 00JIaJJaeT HEKOTOPHIM YHHUBEPCATIU3MOM, ITO3BOJISIONINM UCIIOJIB30BaTh UX B
JTFOOBIX CUTYalUsAX U JOMYCTHUMBIX COYETAHUSIX. ITO IPUBOAUT K TOMY, YTO IIPU
KOMITMJIMPOBAHUH JIJISl K&KIO0T0 KUPIUYKMKa (POPMUPYETCSl YHUBEPCAIbHBIN acceMOIepHbIit
0JIOK, KOTOPBIN Oy/IeT IPUTOJIEH AJIs JIIOOBIX CUTYaIui, HO 00J1aJaeT HEKOTOPOH
U30BITOYHOCTBIO, KaK I1J1aTa 32 YHUBEPCAIbHOCTD, a 3HaYUT, MeHee 3(dexTruBeH. B
COBPEMEHHBIX S3BIKaX BBICOKOTO YPOBHS H30BITOYHOCTH BBIXOHOTO MAIIMHHOTO KOJIA
HeOoJIbIIIas U ee CTaparoTCsl MOCTOSTHHO YMEHBILIUTh, HO N30aBUThCS COBCEM OT Hee
HEBO3MOXKHO.

MBsI ye oTMeday, 4YTo 3HaHHe acceMOJiepa 03HayaeT 3HaHUEe MUKPOIIPOLIECCOPa, a Kax Ibli
MHUKPOIPOIIECCOp 00JIaaeT CBOMMHI OCOOCHHOCTAMU. BBICTpoIeiicTBHE KaX/10TO
MHUKpPOIpOIIeccopa 3aBUCUT HE TOJBKO OT TAKTOBOM 4acTOThI M 0ObeMa Kem-nmaMsatu. Ha
CETOAHSIIHUN AeHb pa3paboTaHO O0JIbIIOE KOJUYECTBO MHKEHEPHBIX YXUILPEHUH, KOTOPbIE
MO3BOJISIIOT MOBBICUTH OBICTPOJIEHiCTBHE MUKponpolieccopa. K Takum yXuIipeHustM OTHOCSTCS
CylnepcKassipHasi KOHBEHEpHasi apXUTEKTypa, OJIOK TpecKa3aHus BETBICHUS, HECKOIBKO
UCTIOJTHUTENIbHBIX OJIOKOB (I1€JI0UNCIIEHHBIE BBIYMCICHUS, BEIYMCICHHS C TJIaBAIOIIEeH TOUKOH,
BBITTOJIHEHNE WHCTPYKIUN MYJITBTUMEIUHHOTO PACIIIUPEHHUSI, TTIOTOKOBBIX KOMaH/ ! T.1I.),
BHYTPEHHSIS Ilepeasipecaliusi perucTpoB, U3MEHEHHE OUEPEIHOCTH BBIMOJIHEHUS] MUKPOKOMaH T U
T.1. CuUTyaIms yCIoKHSIETCsS BEIXOJIOM Ha PRIHOK MHOTOSIEPHBIX MUKPOIIPOIIECCOPOB, T/Ie
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
peanu3aliys OHUX U TeX XK€ aJrOPUTMOB OJTHUMH U TEMH ke HabopaMH KOMaH]1 Ha pa3HbIX
MHUKPOIPOIIECCOpax OJTHOTO Kilacca MPH MPOYNX PaBHBIX YCIOBHSX, OYIYT BBITOIHATHCS C
pPasHBIMHU CKOPOCTSIMH! DTO MPOUCXOUT U3-3a TOT0, HAIPUMED, YTO BHYTPEHHSAS apXUTEKTypa
OJTHOTO MHUKPOTIPOIIECCOopa Ha OJTHOM S/IpE IMO3BOJISIET BBITIOIHSITH MApaJIeIbHO HECKOIBKO
KOMaH/ B OIIPEIEICHHOM COYETaHHH, a Y JPYroro MUKpoIpoleccopa He 1no3poisieT. [Ipu stom,
SI3BIKM BBICOKOTO YPOBHS Pa3padaThIBAIOTCSl YHUBEPCATBHBIMHI ISl Pa3HBIX THITOB TIPOIIECCOPOB,
a 3HAYUT, PEJIKO UCIIONB3YIOT BHYTPEHHUE OCOOEHHOCTH apXUTEKTYPhl MUKPOIIPOLIECCOPOB, a
3HAYUT, MOTYT CO371aBaTh HE O4eHb F(P(PEKTUBHBINA KO TSI TIOOBIX MUKPOIIPOLIECCOPOB MU IS
ontHOTO OoJee 3 PeKTHBHBIH, a st Apyroro MeHee 3¢ GekTuBHBINA. Ecim ke mporpaMMupoBaTh



Ha accemOJepe 1Mol KOHKPETHBI MUKPOIIPOLIECCOP, 3Hasi BCE OCOOCHHOCTH €r0 BHYTPEHHETO
MOCTPOEHHS, TO MAIIMHHBINA KOJT MO>KHO OyJIeT Bceraa cuenath A pexTuBHEe.

Ecnu pedb uier o BCTpauBaeMbIX MUKPOIPOIIECCOPHBIX CUCTEMAaX, MOOMIIBHBIX YCTPOUCTBAX,
IPOMBIIIJICHHBIX KOMIIBIOTEPAX, UHTEIUIEKTYaJIbHBIX MUKPOIIPOLIECCOPHBIX J1aTUNKAX,
U3MEPUTEINIAX U PETUCTPATOPaX U T.[., TO BOMPoc 00 3(h(HheKTUBHOCTH MHOTOKPATHO BO3PACTAET,
TaK KaK BCE I0J00HbIE CUCTEMBI [l YMEHBIIEHUS! CTOUMOCTH, SHEPTrONOTPEOICHMS,
rabapuTHBIX MTOKAa3aTeNei MPON3BOAATCS C OTPAHUYCHHBIMU 00BEMaMH MTAMATH U
IPOM3BOIUTENBHOCTBIO, HO BCEr/la ()yHKIIMOHAIBHO 3arPYKEHHBIMU 10]1 3aBA3KY», Ja elle U
€CTb XKeJlaHHE PACIIMPHUTH ero GYHKIMOHAIBHBIN cocTaB. [IporpaMMupoBaHe TaKUX CHCTEM, B
KOTOPBIX HEOOXOIMMO BBINOJIHATh MAaTEMaTUYECKHE BEIUUCIICHHS], KOHTPOJIUPOBATh paboTy Beex
nepuepuiHbIX YCTPOUCTB, IPUHUMATh U TIepeaaBaTh HHPOPMAIUIO U T.J., HE 00XOAUTCS U He
MOXXET 00OMTHCH O6€3 UCIIOJIb30BaHUs acceMoiepa.

HekoTtopbie MOTyT 3aMETHTD, 4TO OHHU HE COOMPAIOTCs OBITH MPOHECCHOHATTLHBIMU
IpOrpaMMHUCTaMHU, TeM OoJiee IPOrpaMMUPOBATh MOOUIIBHBIE CUCTEMbI UJIH TPOMBILICHHBIE
MHUKpPOIPOIIECCOPHBIE KOHTPOJUIEPHI, @ 3HAYUT, 3HAHUs 00 accemOiiepe uM He Hy HBI. [a, ¢ 3TuM
MOYHO oT4acTu corinacutbesi. Ho Bac HukTo Ha npodeccroHallbHBIX IPOrpaMMKCTOB HE
roToBHT. Bbl 00y4yaerech B yHUBEPCHUTETE, & 3HAUHUT, ITOJIy4aeTe aKaJIeMUIECKOE HHKECHEPHOE
o0pa3oBaHue ¢ IMUPOKUM KPYro30pOM B JIYUIIMX TPAAULIUAX COBETCKOM BbIciIe mikosbl. Ha
CEeTOJTHSIIHUHN JIEHb YEJIOBEUYECTBO BCTYIIIIO B BEK HH(OPMAIIHMH, a MOIABIISIONIEe OOJIBIIUHCTBO
MH(POPMALIMOHHBIX MPOLIECCOB 3MXKAETCS Ha IIUPPOBBIX TEXHOJIOTUSAX C IPUMEHEHUEM
MHUKPOIPOIIECCOPHON TEXHHUKH, U TETIEPh yXKE CI0KHO MPECTaBUTh pabouee MECTO YeIOBEeKa
0€e3 nepcoHaIbHOIO KOMITBIOTEPA, @ CAMOI0 YeJoBeKa 6e3 MOOUIbHOro TenedoHa. 3Ha4uuT,
COBPEMEHHBI MH)KEHEP JOJDKEH MOHUMATh OCHOBBI (DYHKIITHOHHUPOBAHUS COBPEMEHHBIX
MHUKPOIPOLIECCOPHBIX CUCTEM, 3HATh UX Jydllle, YeM 0ObIBaTelb, KOO MPOCTO paboTaTh HA
KOMITHIOTEPE MOKET YK€ U IMIEPBOKIACCHUK. A, MOCKOIBKY, (YHKIIMOHUPOBAHHE
MHUKPOIPOLIECCOPHON TEXHUKH OCHOBAHO Ha MPOrPaMMHOM MPHUHIIUIIE YIPABICHUS, TOCKOJIBKY
€CTh MHOYKECTBO TMPUHIIUITOB IIOCTPOCHUS APXUTEKTYP MUKPOIIPOILIECCOPOB H
MHUKPOIPOLIECCOPHBIX CUCTEM, IIOCKOJIBKY €CTh MHOKECTBO BUJIOB IIPE/ICTABICHUS HHPOPMALIUU
B MUKPOTIPOIIECCOPHBIX CUCTEMaxX (a 3HaHUs O MPEACTaBICHUN HH(POPMAITUH MTO3BOJISIET OoJiee
rI1y0OKO MOHUMATh paboTy BCEX BBIYUCIUTENBHBIX U HE TOJIBKO IMPOTrpaMM, TaKUX Kak MS
Excel, CYB/I, nporpammsl 00paboTKu n300pakeHNii, BEKTOPHOM TpauKy, HHKEHEPHBIX
nporpamm, Harpumep, MatLab, MathCad, Bce s13pIkH TpOrpaMMHpPOBAHUS U T.J.), TO 3HAaHUE
HU3KOYPOBHEBOTO SI3bIKa MIPOTPAMMHUPOBAHHS acceMOepa, u3ydeHne KOTOPOro TeCHEHIINM
00pa3oM CBsI3aHO C 0003HAYEHHBIMU BOIIPOCAMH, HECOMHEHHO, SIBJISIETCS 00513aTeIbHbBIM!



