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PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.1.26 LludpoBbie yCTPOHCTBA 1 MUKPOIIPOIIECCOPHI

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(CrenuanbHOCTB) 11.03.02 MH()OKOMMYHUKAIIMOHHBIE TEXHOJIOTHHM U CHCTEMBI CBSI3H
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)
WuTennekTyanbHble TEICKOMMYHUKAMOHHBIE CUCTEMBI U
HanpasnenHoctsb CeTH
Kypc 3
Cemectp 5,6
Pacnpenenenue yaeOHOro BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 180/5 4acOB/3a4ETHBIX €IMHHII

Jlexun 8 JacoB

JlabopaTopHbIie pabOThI 8 4acoB

[IpakTrueckue 3aHATHS - 4acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 16 4acoB

KonTakTHas paboTta mo sK3aMeHy 6 4acoB

Kypcogoii mpoekt (pabota) 6 ceMecTp

CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 7Kk3.) 128 9acoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

9K3aMeHy 30 9acoB

DK3aMeH 6 ceMecTp

3auer - cemMecTp

BPK, /13 - ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(cermanbHOCTH) 11.03.02 MHPOKOMMYHHKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3U
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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HAaVMEHOBAHUE | MHIUKATOPA JOCTUKEHUS

KOMIETECHIINU KOMIIETECHIUU
1. OIIK-4 NJ1 OIIK-4.2 3HAHUs: 3HAET JAEUCTBYIOLIUE IPABOBBIE HOPMBI U
Cnocoben [IpoekTupyer pelieHre  |MMErOIIUECS PECYPCHl U OTPaHUYECHUS
MIOHUMATh KOHKPETHOH 33729 yMeHHusi: YMeeT BbIOUpaTh ONTUMANIbHBIN c10c00
TIPUHIIAITBI IPOEKTa, BEIOKpast pelIeHUs] KOHKPETHOM 3aJ1auy IPOEKTa UCXOAs U3
pa60TH OITUMAJIBHBIN CII0CcO0 ee IleﬁCTByIOIHI/IX IIPpaBOBLIX HOPM U UMCHOIINXCS
COBPEMEHHBIX pELLIEeHUs, UCXOIS U3 pPeCypCoB M OrpaHMYCHUN
MH(POPMALMOHH |IEHCTBYIOIUX MPABOBLIX |HABBIKM: [IpOEKTHPYET peleHre KOHKPETHON

BIX TEXHOJIOTHH
1 UCIIOJIb30BaTh
WX ISl peIICHUS
3amad
npodeccruoHalb
HOM
JIeSITEILHOCTH

HOPM U UMEKOLIUXCS
PECYPCOB 1 OrpaHUYEHUI

3aJ]auyl POEKTa, BBIOMpasi ONTUMaJbHBIHN cr1ocod ee
pEILIEHNUs, UCXOAS U3 IEHCTBYIOIUX IPABOBBIX HOPM
1 UMEIOIINXCS PECYPCOB U OTPAaHUYCHUIN

NJ1 OIIK-4.3 3naer
COBPEMCHHBIC
WHTEPAKTUBHbBIE
POTPaMMHbBIC
KOMIUICKCHI 1 OCHOBHBIC
IpUEMBbI 00Pa0OTKH
IKCIIEPUMEHTATBHBIX
TAHHBIX, B TOM YHUCIIE C
HCIIOJIb30BaHNEM
CTaH/IapTHOTO
MIPOrPaMMHOTO
obecrevyeHus, MakeToB
mporpamm oOIIero u
CHEINAIbHOTO
Ha3HAYCHUS

3HAHUs: 3HaeT COBPEMEHHbIE UHTEPAKTUBHbIE
MPOrpaMMHBIE KOMITJIEKCHI U OCHOBHBIE TPUEMBI
00paboOTKH IKCIIEPUMEHTANBHBIX TAHHBIX, B TOM
YHCJIe C UCII0JIb30BAaHUEM CTaHAAPTHOTO
IPOTPAMMHOTO 00eCTIeueHH s, TAaKEeTOB IPOTrpaMM
0OLIEero U CcrenuaibHOro Ha3HAYCHUS

yMeHusi: YMeEET UCII0JIb30BaTh COBPEMEHHbBIE
MHTEPaKTUBHBIE IPOrPAMMHbBIE KOMIUIEKCHI U
OCHOBHBIE NTPHEMbI 00pa0OTKH IKCIEPUMEHTAIBHBIX
JTaHHBIX, B TOM YHUCJIE C UCTIOJIb30BAHUEM
CTaHJapTHOTO MIPOrPAMMHOT0 OOEeCTieueHusl, TaKeTOB
IporpaMM OOUIETO U CIEUATbHOI0 Ha3HAYEHHUS
HaBBIKHU: [IprMeHseT coBpeMeHHbIe UHTEPAKTUBHbIE
IIPOrPaMMHBIE KOMITJIEKChI 1 OCHOBHBIE TPUEMBI
00pabOTKH HKCIIEPUMEHTANIBHBIX IaHHBIX, B TOM
YHCJIE C UCIIOJIB30BAHUEM CTaHAAPTHOTO
IPOTrpaMMHOT0 00ecrieueH s, TaKeTOB IPOrpaMM
00LIEero U crenuaibHOro Ha3HAYeHUS

NI OIIK-4.4 Ymeer
HCIIOJIb30BaTh
BO3MOKHOCTH
BBEIYHCIIMTETEHON
TEXHUKH U
IPOTPaMMHOTO
obecrieueHus It
peIIeHUs 3a1a9
yIpaBJICHUS U
AITOPUTMHU3AITUT
MIPOIIECCOB 00PabOTKH
uH(popMalun

3HaAHMA: 3HaeT BO3MOXKHOCTH BBIYMCIUTEIHHOM
TEXHUKHU U IPOTPAaMMHOI0 00ecreueHust 1yt
pelIeHHs 33124 yIPaBICHUS W aITOPATMHU3AIIH
MPOIIeCCOB 00PadOTKM MHPOPMALTUH

yMeHHs1: YMEET UCIOIb30BaTh BO3MOKHOCTH
BBIYUCITUTENILHOW TEXHUKH W TPOTPAMMHOTO
o0ecTieueHns AJ1sl pEICHUs 3a/1a4 YIIPaBJICHUS U
ITOPUTMHU3ALUH ITPOLIECCOB 00PaOOTKU
uHpopMauu

HaBbIKH: Vcrionb3yeT BO3MOXKHOCTH
BBIYUCIIUTENILHOW TEXHUKU U IPOTPAMMHOTO
oOecrieueHus JJIs pelIeHus 3a/1a4 YIpaBJIeHUs U
AITOPUTMU3AINH ITPOIECCOB 00PabOTKHI
nHpopmaruu




NI OIIK-4.5 Brnageer
METOAAMU
KOMIIBIOTEPHOIO
MOJEIINPOBAHUS
(bu3n4ecKuX MPOLECCOB
IIpH TIeperaye
UH(pOpMaLUU, TEXHUKON
WH)KEHEPHOU U
KOMITbIOTEPHOH rpaduku

3HaHMs: 3HAET METOAbl KOMIIBIOTEPHOTO
MOJICTTUPOBAHUS (PUZUUYECKUX MPOIIECCOB MPHU
nepenave nHOOPMAIUU, TEXHUKON MHKEHEPHOU 1
KOMIIBIOTEPHOU TpaduKu

YMeHHUsI: YMEET IPUMEHSTh METO b
KOMITBIOTEPHOT'0 MOJICTTUPOBAHUS (PUZNICCKUX
MIPOILIECCOB MPH Tepeaade NHPOPMaIUHU, TEXHUKOM
WH)XEHEPHOU U KOMITBIOTEPHOU rpaduKu
HaBbIKH: [[pMeHseT METOIbI KOMIIBIOTEPHOI'O
MOJICTTUPOBAHUS (PUZUUYECKUX MPOIIECCOB MPHU
nepenave nHOOPMALUU, TEXHUKON MHKEHEPHOU 1
KOMITBIOTEPHOU TpaduKu

NJ1 OIlK-4.1
Ucnone3yer
nH(pOpMaIMOHHO-
KOMMYHHKAITHOHHBIC
TEXHOJIOTUH TIPH MTOUCKE
HE00X0 MO
uHpopmanuu

3HAHMs: 3HAET METObI U NOAXOAbI IPUMEHEHNUS
MH(}OPMaLIOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
IIPY IOMCKE HE0OX0 MOl HH(OpMAaIHH

yMeHusi: YMeeT IPUMEHSITh METO/IbI U MOAXO0/1bI
MPUMEHEHUS WH()OPMALIMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI MPU MOUCKE HE0OX0UMOi nH(pOpMaLun
HaBbIKK: [IpyMeHsIeT METOIbI U ITOAXOIbI

npUMeHEeHHU HHPOPMAMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHI1 IPU MOUCKE He00X0uMON nH(popMaluu

Pazpen 2. MECTO JUCHUIUIMHEBI B CTPYKTYPE OITOIT

Hucnunnuna oTHOCUTCS K 00s3aTenbHor yacTu OITOIT.

JucnunnuHa sBisieTcst 00s13aTeIbHOM

Hns  mpomomkeHuss  (GopMUpOBaHHS  3asBICHHBIX  KOMIIETEHIMH  HEOOXOIUMBI
NPEIIIeCTBYIOMINX MPAKTHK: YueOHas npakTuka (o3HakomurenbHast) (OITK-4)
W3yuaemass TUCHMIUIMHA SIBJISIETCS OCHOBOM JIISl TPOJOJDKEHHUS (OPMHPOBAHUS yKa3aHHBIX
KOMIIETEHIIMH B CIIEQYIOLIMX FOCYylapCTBEHHOW MTOTOBOW arTectanu B (Gopme: BrimonHeHue u
3alIMTa BBIMYCKHOM KBanudukaimonnoi padotsl (OITK-4)

3HaHUA

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOT A

Jnst dopMupoBaHus 3asBICHHBIX KOMIETEHIIUN HCIOJIB3YIOTCS METOJI0JOTUYECKHE TEXHOJIOTHH,
peanu3yroume JAesTeNbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBINA, MPAKTUKO-OPHUEHTHUPOBAHHBIN
MTOIXO/TBI.

OCHOBHBIMH  CTPaTETMUYECKUMHU TEXHOJIOTHSIMHU  SIBIITFOTCSI: JTUCKYCCHOHHBIE, HWMUTAIMOHHOE
MOJICTTMPOBAHUE, HCCIEIOBATEIbCKUE, JIEKIMOHHBIC 3aHATHS, MPAKTHUYECKHE H JiabopaTOpHBIC
3aHATHS, TIPOIEYPHl CAMOOOYUYEHUS

Ha poctmkeHne KOHKPETHBIX 1€l OOy4eHHs HalpaBlIeHbl MPUMEHSIEMble TaKTHYECKHE
TeXHOJIOTHH: case-study, 3amaHusi, UTPOBOE MPOEKTUPOBAHWE, MH(POPMAIIMOHHBIE, KJIaCCHUYECKast
JICKITUS, JISKIHSI C DJIEMEHTAMU MO3TOBOTO IITypMa, MUHU-TIPOEKTHI, MPOOIeMHAs JEKIIUs

Paznen 4. COAEPXKAHUE JUCHUITJIMHBI

S cemecTp
N Konunuectso | Dopmupyemsie
Bunel u TeMbl 3aHSITHI
qacoOB KOMIICTCHIINU
Iundposbie yeTpoiicTBa 32 OIIK-4




Jlexuust. @yHKIMOHAIBHBIE y3J1bl KOMOMHAIIMOHHOTO THIIA.
MeTtoauka MpoeKTUPOBAHUS KOMOWHAIIMOHHBIX y3JI0B. THUIIOBBIE
KoMOuHaIMoHHble ycTpoiicTBa. lllndparopsl u gemmdpaTtopsl.
Komnaparopsl. MyJIbTUIIIEKCOPBI U AEMYJIbTUILIIEKCOPHI.
VYHuBepcaabHbIe JOTMYECKHE MOLYJIA HA OCHOBE
MyJIbTUILIEKCOPOB. CyMMaTOpBI: OAHOPA3PsIIHbIN, apajlIeIbHbIN ¢
IIOCJIE0BATEBHBIM IIEPEHOCOM, NIapaJuICIbHBIN C MapajlIeIbHBIM
nepenocoM. CxeMbl KOHTPOJIA.

Jlexuus. @yHKIMOHAIBHBIE Y371bI IOCIEA0BATEILHOCTHOTO THIIA
(aBTOMATHI C IAMATHIO). MeTOo/1bl MPOEKTUPOBAHUS ABTOMATOB C
namsThi0. THIIOBBIE GYHKIMOHAIBHBIE Y3JIbI
M0CJIEIOBATEIBHOCTHOTO TUIA. PerucTphl v perucTpoBbie (hailibl.
I'enepatopsl uncen. Cuerunku. Knaccupukanus cueTYMKOB.
JIBonuHbIEe CYETUUKU. [[BONYHO-KOAUPOBAHHBIE CYETUUKH C
IIPOU3BOJIBHBIM MOAYyJIeEM. CUETUUKH C HEABOUYHBIM
KOJIMPOBAHUEM.

JlaboparopHnas pabota. UccnenoBanue nu@poBbIX YyCTPOHCTB

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
KypPCOBOTO IPOCKTa/PabOThI

[TpopaboTka MaTepuasoB IO TEMaM:

OcHOBBI TU(POBOI ATEKTPOHUKH. ABTOMAaThl. KOHEUHbIE 1
O6eckoHeuHble aBTOMaThl. KOMOMHAIIMOHHBIE aBTOMATHI.
[TocnenoBareTbHOCTHBIE AaBTOMATHI (ABTOMATHI C TAMSATHIO).
JlBonyHas cucrema cuuciieHusi. OCHOBHBIE JBOUYHBIE KObI.
JIBonuHas apudmeruka.

OcHoBbI OyneBoit anredpsl. Jlornyeckas mepeMeHHast U JJorndyeckas
¢ynkus. Jlornyeckue onepanuu - OTpUIIaHUE, CI0KEHUE,
yMHOKeHUe. [Tops0K BBIMOIHEHHS JJOTHUECKUX ONepalnii.
AKCHOMBI U 3aKOHBI OynieBoit anreOpsl. Jlornueckue GyHKIUU IBYX
nepeMeHHbIX. [IoHsATHE Nornyeckoro 0aznca ¥ MUHUMAaJIbHOTO
Joru4ecKoro dasuca.

@DopMblI IpeICTaBIEHHs JJOTHUECKUX (DYHKIMIA: CIIOBECHaA,
Tabnu4aHasi, anredbpanyeckas, rpagudeckas (kaptel KapHo).
[TonsTne MuHTepMa 1 MakcTepMma. CoBeplIeHHAs TU3bIOHKTUBHAs
U COBEpIICHHAs! KOHBIOHKTUBHAS (POPMBI ITPEICTaBICHHS
JOTHYECKUX (QYHKIHH.

Anre6panyeckuil METOJ MUHUMH3AIUH JIOTHYECKUX (DYHKINH.
MuHMMH3aLus JIOTHYecKuX (pyHKIMHM ¢ momMolisio kapT KapHo.
MuHIMHA3AIUS HE TIOTHOCTBIO OTIPEACTICHHBIX (YHKIINH.
CoBMecTHas MUHUMU3AIMS HECKOJIBKUX (PYHKIUI OTHUX
NIEpPEMEHHBIX.

Br160op Tem KypcoBbIX paloT.

BBITTOJIHEHUE KYPCOBOT'O IIPOEKTA/Pa00TEI

24

HMHas koHTaKTHas pa60Ta:

6 cemecTp

Bunasl 1 TeMbI 3aHATHH

KommuectBo
4acoB

dopmupyemsbie
KOMIIETCHIIUU

Muxkponponeccopbl

88

Jlexuus. 3anomunaromue yerpoiicrsa (3Y) MII cucrem. OcHOBHBIE
ceenenus. Cucrema napametpoB. Kiaccudukanms 3Y.
ITocrosiHHbIe 3anomuHatomue ycrpoiictsa (I13Y). Ctpykrypa
MHTETNATRHRIX

2

OIIK-4




cxem [13Y. Macounsie [13Y (ROM). IIporpammupyemsie [13V
(PROM). Ilepenporpammupyemsie [13Y (EPROM u EEPROM).
®mm-namate. OnepaTuBHBIC 3aoMuHarONME ycrpoiictea (O3Y).
CTpyKTypa HHTErpajbHbIX cXeM cratnyeckux O3VY.

Jlexnms. Opranuzanus BBoJa-BeIBo1a HHGopManuu B MIT
cucremax. [IporpaMMHbIil BBOI-BBIBOI. BBOA-BBIBOJ 11O
npepblBaHusIM. BekTopHbie npepbiBanus. Mackupyemsie u
HEMacKupyeMbie npepbiBanus. Konrposiep npepsiBanuii. OOMeH
uH(popMaLiel B pexxuMe MpsSMOro JocTyna K namsitu. Konrposiep
IpSMOTO JOCTyMa K maMaTu. Buemrnuii uatepdeiic MII cuctem.
[Tapamnensubiil uaTepdeiic: LPT-nopt. UaTepdeiic Centronics.
[TocnenoBarensublil naTepdeiic: COM-nopt. Unrepdeiic RS-232.
MuxkpokonTtposeps! (MK) 1 MUKpOKOHTPOJIIEpHBIE YCTPOMCTBA
yrpasiaeHus oonekramu. Kinaccudukanms MK.

JlaboparopHnas pabota. MccnenoBanue MUKpOIPOIIECCOPOB




3agaHus U1 CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
KYPCOBOTO MPOEKTa/padoThI

[TpopaboTka MaTepuana o TemMam:

@OyHKIMOHATBHBIE Y3JIbl KOMOMHAIIMOHHOTO THITAa. MeTouKka
IPOEKTHUPOBAHNS KOMOMHAIIMOHHBIX y3JI0B. THIIOBBIE
KOMOMHAIMOHHBIE ycTpolicTBa. [IIudparops! u nemmdparopsl.
Kommnaparopsl. MynbTUILUIEKCOPBI U AEMYJIBTHILIEKCOPBI.
YHUBepcallbHBIE JIOTUYECKHE MOTYJIH Ha OCHOBE
MyJIbTUIIIIEKCOPOB. CyMMaTOPBI: OJHOPA3PSAIHBIH, TapaIebHbINA ¢
MOCJIEIOBATEIBHBIM MIEPEHOCOM, MAPAIICIBbHBIN C MapaIeIbHBIM
nepeHocoM. CXeMbl KOHTPOJIS.

Tpurrepusie ycrpoiicta. Kimaccudukamus tpurrepos. CriocoOsl
OINUCAHUsI TPUITEPOB. METO bl IPOEKTUPOBAHUS U CXEMOTEXHUKA
ACHHXPOHHBIX TPUTTEPOB. CXEMOTEXHUKA CHHXPOHHBIX TPUTTEPOB.
@DyHKIMOHANbHBIE Y3JIbl [10CIIEI0BAaTEIbHOCTHOIO THIIA (ABTOMAThI
C MaMsATHI0). MeTOAbI MPOEKTHPOBAHUS ABTOMATOB C MAMSITHIO.
TunoBsle GyHKINOHATIBHBIEC Y3JIbI 1OCIIEA0BATEILHOCTHOTO THIIA.
Peructps! u peructpossie aiinbl. ['eneparopsr uncen. CueTynky.
Knaccugukanus cuerunkos. J[Bou4Hble c4eTYUKH. J[BOMUHO-
KOJIMPOBAaHHBIC CUETUYUKH C MTPOU3BOJILHBIM MOy IeM. CUETUHKH ¢
HEJIBOMYHBIM KOJIUPOBAHUEM.

[Tonsitre apxuTekTyphl MEKpoIporieccopa (MIT). O6obmeHHas
cTpykrypa MII: onepanoHHbIH, yIpaBIsOLMi U HHTEpPeHCHbIN
osoku. CTpyKTypa ¥ Ha3HAYEHUE DJIEMEHTOB OMEPAI[HOHHOTO
650ka. ApudmMeTrko-1orudeckoe ycTpoictBo. biok peructpos.
CrtpyKTypa ¥ Ha3HaYEHHE 3JIEMEHTOB YIPaBJISIONIEro OJI0Ka.
VYerporicTBo ynpasineHus. CTpyKTypa ¥ Ha3HAYE€HHE DIIEMEHTOB
uHTepdeiicHoro 6moka. CrexoBas namath B MII - Ha3HaueHue u
CrocoO0Bbl ee opraHu3aluu. ApXUTEKTYypHbIE OCOOEHHOCTH §-
paspsanuabix MIL. CtpykTypa v Ha3HAYEHUE DJIEMEHTOB 16-
paspsaanabix MII. Opranusanus 32-paszpsaaasix MIIL

Cucrema xomana MII. MakpokomaHia 1 MUKpOKOMaH/Ia.
CrpykTypa u popmaTsl KoMaHA. MeToibl afpecaryy.
Knaccudukanus komang MIT. Komanasr nepechuiok.
Apudmernueckue komanabl. Jlornueckue komanapl. Komansl
nepenaun ynpasieHus. Cneruanbable KoManapl. CucreMa KOMaHl
MII 8086.

3anomuHatouie ycrpoiicra (3Y) MII cucrem. OcHOBHBIE
ceenenus. Cucrema napamerpoB. Knaccuduxanus 3Y.
[TocTostHabIe 3anomuHatonme ycrpoiictsa (I13Y). Ctpykrypa
unTerpanbHbix cxem [13Y. Macounsie [13Y (ROM).
[Tporpammupyemsie [13Y (PROM). [1epenporpammupyemsie [13Y
(EPROM u EEPROM). ®mami-namsite. OniepaTUBHBIC
3anomuHatonme ycrpoiictsa (O3Y). CTpykTypa HHTErpabHbBIX
cxeM cratndeckux O3Y. 3aroMuHaromMe 31EMEHTBI CTaTUYECKUX
O3YV. lunamuueckue O3Y. 3anoMUHAIONIME DJIEMEHTBI
muHamudeckux O3Y. Crpykrypa nuHamudeckux O3Y.
Perenepanus nanubix B nuHamudeckux O3Y. CtpykTypa u
BpEMEHHbIE UarpaMMbl 1uHaMudeckux O3Y tuna FPM,

EDORAM, BEDORAM, SDRAM, RDRAM, DRDRAM.

Kamunoranue anmenaturHE0N maMmaT [ IenRUUHRIT U RTONUUHRINI




K311, Bzanmoneticteue O3Y U KA1 HaMSITH.

Opranuzanus BBoja-BeiBoja nHGopmanuu B MII cucremax.
IIporpammHBIil BBOA-BBIBOJI. BBOJI-BBIBOA 110 IIPEPHIBAHUSIM.
Bexkropusle nipepbiBanus. MackupyeMble 1 HEMaCKUPYyEMbIE
npepoeiBanus. Kontpomiep npepeiBanuii. O6MeH nndopmarueii B
peXHUME IPSIMOro JocTyna K naMatu. Kontposep npsmoro
JocTyma K mamsaTu. Buennuii uatepdeiic MII cucrem.
[Mapamnensusiii uaTepdeiic: LPT-nopt. UuTepdeiic Centronics.
[TocnenoBarensublil uHTEpPeiic: COM-nopt. MaTepdeiic RS-232.
MuxkpoxonTtpoiuiepsl (MK) 1 MUKpOKOHTpOJIIIEpPHBIE YCTPOICTBA
ynpasieHus: oobekramu. Kinaccudukanus MK.

Brimonnenue KypcoBoii paboTHI. 80
BBITIOJIHEHHE KYPCOBOTO ITPOEKTa/paboThI 20
Wuag xoHTakTHAg padoTa: 3aIuTa KYPCOBOro IIPOEKTa/padoTEI 0
IToaroToBKa K SK3aMeHY 30
IIpoBeeHne 3K3aMeHa 6

Pasgen 5. METOJUYECKUE YKA3AHUS JUISI OBYYAIOLUXCS IO OCBOEHUIO
JIACLIUTUIMHBI

W3yueHune AMCLUUIUIMHBI PEKOMEHJyeTCsl HadaTh C O3HAKOMJIEHHMsI ¢ pabodell mporpammoi, ee
CTPYKTYpPOl W COIEp)KaHHEeM pa3lenioB. Y4eOHBI Marepuan CTPYKTYpUPOBaH, H3y4CHHE
JUCHUITIINHBI OCYHICCTBIIAACTCA B TEMaTHYECKOH IIOCJIIEAOBATCIIBbHOCTH.
3aHATHSA JIEKHMOHHOIO0 THNA JAlOT CHCTEMaTU3UPOBAHHbIC 3HAHMS IO JUCLMILIMHE,
KOHIIGHTPUPYIOT BHUMaHUE Ha HauOoJee CIIOKHBIX U Ba)XXHBIX BoIpocax. Bo BpeMs JIEKLIMOHHBIX
3aHATUI PEKOMEHIyeTCsl BECTH KOHCIIEKTHPOBaHUE y4eOHOro MaTepraia; oopamars BHUIMaHUE Ha
(GOpMYyJIUPOBKM U KaTEropuH, pacKpbIBAalOIIME CYThb MPOOJEMBl, SBIEHUS WM TpoIecca;
3auKkcupoBaTh BBIBO/IBI u IIPAKTUYECKHE PEKOMEH1alluu
ITonroroBka X 3aHATHAM J1a00pPaTOPHOIO THMNA BKIKOYAET O3HAKOMJICHHE C IUIAHOM
71a00paTOPHOTO 3aHATUSA; PabOTy C KOHCIIEKTOM JIEKLUH, BBINOJIHEHHE OMAIIHEro 3aJlaHus,
pabory ¢ yueOHONH M y4eOHO-METOJWYECKOW JIUTEepaTypoil, HAy4YHBIMU H3JIAaHUSAMH U
AIIEKTPOHHBIMU  00pa30BaTEIbHBIMU pPECYpCaMM, PEKOMEHJOBaHHBIMU paboueil mnporpammon
JUCLUTUINHBIL.

ConepxaHne caMOCTOATEIbHOH PadoThl onpexaessercs padouell MporpaMMoN TUCHMILIMHBI,
OHCHOYHBIMU W MCTOAWYCCKUMH MaTcpuaiaMu, 3aJaHUsIMU W YKa3daHUIAMU MPCroaaBaTCisd.
CamocTrosTenbHasi paboTa MOXKET OCYIIECTBISATHCS B ayJUTOPHOM M BHEAyIUTOPHOH Qopmax.
D¢ eKTUBHBIM CpEACTBOM OCYLIECTBICHHUS CAaMOCTOSTENILHOW pabOThl SBISETCS SJICKTPOHHAS
MHPOPMALIMOHHO-00pa3oBaTeNbHasl Cpella YHUBEPCUTETa, KOoTopas oOecrneyuBaeT JOCTyNl K
oOpa3oBaTenpHOW  mporpamMme, paloueil  mporpamMme  AMCHUUIUIMHBL, K  3JEKTPOHHBIM
OMOIMOTEYHBIM CUCTEMAaM, MpodeccrnoHaIbHBIM 0a3aM JaHHBIX U UHPOPMAIIMOHHBIM CITPAaBOYHBIM
CHUCTEMaM.

W3ydyeHne [UCUUIUIMHBI BKJIIOYAET BBINOJIHEHHE KypCOBOW padoThl, J1abOpaTOpPHBIX padoT.
[TepuonuuHOCTh MpOBEACHUS, (HOPMBI TEKYILEI0 KOHTPOJS YCIIEBAEMOCTH, CHCTEMa OLEHUBAHUS
xona OCBOCHUA JUCIIAIINH IIPEICTABIICHBI B paboueii IIporpamMme.
@®opMoif TPOMEKYTOUHOM aTTeCTallMK MO TUCIUIUIMHE SBJISETCS SK3aMeH; 10 KypcoBoil paboTe

Pasznen 6. MATEPUAJIbBHO-TEXHMYECKOE 141 YYEBHO-METO/JNYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. Y‘-Ie6HO-MCTOI[I/I‘-ICCKOC obecrnieucHue



NoNe
n/n

Crnucok UCoab3yeMOol JIUTepaTyphbl

KomnaectBo
IK3EMILISIPOB MEYATHBIX
H3JaHUH, IMEIOIUXCS B

OMOINOTEKE, WIIH
AIICKTPOHHBIN aJpec U3JaHus
(pecypca) B cetu MuTepuer

YYEBHBIE, YYEBHO-METOAMYECKHWE 1 HAVYHBIE N3JIAHUA

Kpyxmanes, Bnagumup BacunbseBuu. I{udpoBbie cuctemsr
nepenaun [Tekcr| : [y4eb. mocoOue /uist CTYJCHTOB BY30B TIO
CIELMATBHOCTSIM "MHorokaHa. TEJICKOMMYHHUKAII.
cuctembl", "CeTr CBSI3M U CHCTeMbl KoMMmyTanuu'" u ap.] / B.
B. Kpyxmanes, B. H. I'opauenko, A. /. MouenoB. M.:
lopsiaas muams - Tenexom, 2007. - 350 c¢. ISBN 5-93517-314-
X. DK3eMIIApLL: Bcero 15.

15

bepnun, Anexcannp HaymoBuu. Ludpossie coToBbie
cuctemsl cBsizu [Tekct] / A. H. bepnmun. M.: DKOTPEH/3,
2007. - 292 c. ISBN 978-5-88405-087-7. Dx3eMIuisipsl: BCEro
8

Paban, Xam M. LudpoBbie HHTErpalibHBIE CXEMBI.
Merononorus npoektupoBanus [Tekcr] / XXan M. Paban,
Ananra Yangapakacan, bopuBoxx Hukonuu ; mep. ¢ aHri. u
pen. A. B. Hazapenko. 2-e¢ uza. Mocksa [u ap.]: Buibsamc,
2007. - 911 c. ISBN 978-5-8459-1116-2. Dx3eMIuIsipsl: BCEro
20.

20

Turue, V. IlomynpoBogHukoBasi cxemoTexHHka [Tekcr]
CIPaBOYHOE PYKOBOJCTBO : MepeBoJl ¢ Hemerkoro / Y. Turue,
K. lllenk ; mox pex. A. I'. Anekceenko. Mocksa: Mup, 1982. -
512 c. (BBeaeHo ornaiieHHe) DK3EMILIAPEI: BCETO 5.

[udpoBsle U aHaIOroBble MHTETPATbHBIE MHUKPOCXEMBI
[Texct] : CnpaBounuk / B. WM. Kynemosa [u ap.]. Mocksa:
Pamno m cBsa3p, 1989. - 496 c. ISBN 5-256-00259-7.
DK3EeMIUISIPLI: BCETO 8.

HBopxoBuy, B. II. [ludposrie BuaeonHdopmManroHHbIE
cucteMmbl. Teopus W TpakTHKa [DIEKTPOHHBIN pecypc]| /
HBopxosuu B. II., JIsopkoBuuy A. B. Mocksa: Texnocdepa,
2012. - 1008 c. ISBN 978-5-94836-336-3.

http://e.lanbook.com/books/e
lement.php?pl1_id=73516

Mukpomnporneccopbl U MUKPONPOLIECCOPHBIE  CHCTEMBI
yrpasieHus [Tekct] : MeToJ. yka3aHHs K BBITOJHEHHUIO JIal.
pabot / ®I'BOY BIIO "Map. roc. texH. yH-T"; coct. M. T.
Anues. Vomkap-Ona: MapI'TV, 2011. - 52 c. DK3eMIUIApSL:
Bcero 66.

66 /
https://portal.volgatech.net/b
ooks/Aliev_mikroprocessory

_sistemy.pdf

AmueB, Mapar TydukoBuu. Mukpompoueccopsl H
MHKPOIPOLIECCOPHBIE CHUCTEMBI YIpPAaBJIEHUS. 32-pa3psiHbIe
nporeccopsl cemeiictBa Motorola [Tekcr] : maGopaTopHBIii
MIPAaKTUKYM [mnst crynentoB HampaBieHuit 220400.62
"VhpaBnenue B TexHuyeckux cucremax', 211000.62
"KoHcTpynpoBaHue U TEXHOJIOTHS 3JIEKTPOHHBIX cpeacTB'] /
M. T. Anues, T. C. bykanoBa; M-Bo 00pa3oBaHUs U HayKu
Poc. ®enepanuu, ®I'BOY BIIO "IloBosk. roc. TEXHOJ. YH-
1", Womkap-Ona: III'TY, 2014. - 64 c. ISBN 978-5-8155-
1350-2. Dx3emiusipsl: Bcero 43.

43 /
https://portal.volgatech.net/b
ooks/Aliev_mikroprocessori_
mikroprocessornie_sistemi_2

014.pdf

Anues, Mapat TydukoBud. Mukponpoueccopsl B CUCTEMax

40




ynpasieHus: [Tekct] : yueOHOe mocoOue : [ CTYIECHTOB
OouHOW ¢opMbl  OOy4YeHUS  HAMpPABJICHUW  IMOATOTOBKH
OakanaBpoB 211000.62 "KoHCTpyupoBaHHUE H TEXHOJIOTHS
anekTpoHHbix cpeactB" u  220400.62 "YnpaBineHue B
texuuueckux cucremax'"| / M. T. AnueB; M-Bo oOpa3oBaHus
n Hayku PO, ®I'bOY BIIO "IloBomxk. roc. TexHox. yH-T".
Womkap-Ona: IITTY, 2014. - 247 c. ISBN 978-5-8158-1353-
3. Ox3emmusipsl: Becero 40.

10. [AmueB, Mapar TyduxkoBud. Mukponporeccopsl Hu 40 /
MUKpOIIPOIIeCCOpPHbIe cucTeMbl ynpasieHust |[Tekcr] : 8-[ https://portal.volgatech.net/b
paspsaHbie Tporeccopsl cemeiictBa AVR : maboparopusiii|00ks/Aliev_mikroprocessori
MPaKTUKYM [mo wHanpasnenusm 27.03.04, 11.03.03, 2016.pdf
11.03.04] / M. T. Anues, T. C. bykanoBa; M-Bo o0pa3oBaHus
u Hayku Poc. ®exepaunn, ®I'BOY BO "IloBomk. roc.
texHoa. yH-T". Momkap-Omna: III'TY, 2016. - 63 c. ISBN 978-
5-8158-1775-3. Dx3emiurapsl: Bcero 40.

DJIEKTPOHHBIE OGPA30OBATEJIBHBIE PECYPChI
1. |Hayunas snekrponHnas oudnuoreka eLIBRARY.RU http://elibrary.ru
2. |Hayunas snexktponHas 6ubanoreka «KubepaeHuHKa» http://cyberleninka.ru
[MTPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX 1 THO®OPMAILIMOHHBIE CITPABOYHBIE
CHUCTEMBI

1. |CuopaBouno-npaBoBas cucrema KoHcynprant+ http://www.consultant.ru

2. |MudopmanmonHo-nipaBoBoi noptai ['apant http://www.garant.ru

3. |[IpodeccuonanbHbIe CLIPaBOYHBIC CHCTEMBI TeXIKCIEpT http://www.cntd.ru

6.2. MarepuanbHO-TeXHUYECKas 6a3a ¥ mporpaMMHOe oOecrieueHe

NeNe | Ayautopuu st npose- | [lepeueHb OCHOBHOTO 000pyJOBaHUS [IporpammHuoe
/1 |AeHUs y4eOHBIX 3aHATUH, o0ecrnieueHue
CaMOCTOSITENIbHOU pabo-
ThI U IIPOBEJIEHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu
1. 506 (111) JIaGopaTopHBIi npaktukyM [ Microsoft Windows
"AHanorosas u nudposas|Enterprise, CnpaBounas
JJIEKTpOHUKA" (10),|mpaBoBas cucreMa
MexnuctunnuHapHas jgabopaTtopHas|"KoHcynbTaHT [Tmroc",
mwiarpopma B KOMILJICKTE c|Microsoft Office

anmnapaTHO-IPOrPaAMMHBIM
koHtpoiiepom NI ELVIS
+Hardware (10),

1)

II
Hoyt6yk ASUS
EeePC 1215N 12,1" (1), HoyrOyx
ASUS K501J T4500/2GB/320 GB/
15.6" (1), KommnekT yueOHOM Mebenu

Standard, Arent Dr.Web,
Kommiekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommuiext 10
JJISL pemeHI/m OCHOBHBIX
I10Jb30BATCJIIbCKUX 3a1a4

Pasgen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLIUIUIMHBL ®OH]T OLIEHOYHBIX
CPEJICTB

KpI/ITepI/II/I OILICHUBAHUA MHAUKATOPOB NOCTHXKCHUA KOMHeTeHHI/Iﬁ HaITpaBJICHEI HaA:




- YCBOGHHE TEOPETHYECKOro mMarepuaia (00beM 3HaHMM, TTTyOWHA YCBOCHHS), MPETyCMOTPEHHOTO
paboueii mporpaMMoii;
- YMEHHUE U3J1aratb MaTepual (Y€TKOCTh, TPAMOTHOCTb U3JIOKECHHUSI MaTepHalia, TOYHOCTh | MOJTHOTA
BOCIIPOM3BEICHHS Y4eOHOT0 MaTepuaa);
- YMEHHUE MPUMEHSATh TEOPETUYECKUE 3HAHUS IIPU PEIICHUH TPAKTUYCCKUX 3aJaHHM.
[IIkana onleHUBaHU MPEICTaBICHA HUXKE.

YpoBeHb
c(OpMHPOBAHHOCTH [Mkana
Kpurepun oneHnBanus
JJIEMEHTOB OLICHUBAHMUS
KOMIIETCHIIUU
IToporosslii OOyvaromuiics MMeeT 3HaHHWA OCHOBHOIO Marepuana,| YAOBIET-
YPOBEHB IPOSBIAET YMEHHE JIOTUYHO €ro usjgaratb, HO MOXET| BOPUTEIBHO
JIOIIyCKaTh ~ HETOYHOCTM B  U3JIOKEHUM  Marepuaa,
HEI0CTaTOYHO NpaBUiIbHbIE (HOPMYIUPOBKH, HCIBITHIBAET
3aTPYAHEHUS B BBIITOJIHEHUH MPAKTUYECKUX 3aJaHUN.
[IponBunyteiii  [OOyuaromuiics TBEpIO 3HAET MPOrpaMMHBI MaTepual,| XOpoIIo
YPOBEHB U3JlaraeT €ro rpamMoOTHO M IO CYLIECTBY, HE JIOIYCKAeT
CYIIECTBEHHBIX HETOYHOCTEM B OTBETE HA BOIIPOC, IIPABUIIBHO
IPUMEHSET TEOPETHUUECKUE IIOJOKEHUS TIpU  PELICHUH
IPAKTUYECKUX BOIPOCOB U 3aJ]ay, BIaJE€EeT HEOOXOIUMBIMU
HaBbIKaMU U IPUEMAMU UX BBIIIOIHEHHUS
Beicokuii ypoBenb |OOydaronuiics r1yOOKO M IMPOYHO YCBOMJ HPOTPAMMHBINA|  OTIMYHO

MaTepuay, 'paMOTHO M JIOTUYECKH CTPOMHO €ro M3JIaraer,
JIaeT MCUEPIbIBAIOLIME OTBETHI HA IIOCTABJIICHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCA TEOpPUSA C MPAKTHUKOW, IIPHU ITOM
oOyyaromuiics  He  3aTpyAHsieTcss C  OTBETOM  IpHU
BUJIOM3MEHEHUN 3aJJaHUs, CBOOOJHO CIPABIISIETCS C 3aJa4aMH,
BOIIPOCAMM W JIPYTUMH BUJAMU IIPUMEHEHHS 3HAHWM,
MOKAa3bIBA€T 3HAKOMCTBO C MOHOTPAa(pHUUECKON JIUTEpaTypou,
HNEPUOJIMYECKUMHU  H3JIaHUSIMH, TIPABHJIBHO OOOCHOBBIBAET
NPUHSTHIE pEIIeHUs, CBOOOAHO BialeeT Pa3HOCTOPOHHUMHU
HaBBIKaMU, IPHEMaMH BBIIIOJHEHUS IPAKTUYECKUX paboT

7.1. IlpoMexxyTouHasi aTTECTaIUs 00yJaIOIUXCS
[TpomexxyTouHasi aTTecTanus oOy4yaroluxcs HampaBlieHa Ha OLIEHWBAaHUE PE3yJbTaTOB OOy4YEHHS
M0 TUCIUIUIMHE (MOYJII0) ¥ MPOBOJUTCS C UCIIOJIb30BAHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[Ipumepsl TUIMOBBIX KOHTPOJBHBIX 3adaHUid U3 0a3bl (OHAA OIEHOYHBIX
o0pa3oBaTeNbHON IPOrpaMMme.

1.

CI/IHTC3I/IpOBaTB CXEMY reaeparopa 4uce CICAyromunx

IOCJIEIOBATEIFHOCTEH

0-2-5-3-7-4-1-6

JKTpurrepax B 6azucax U-HE

1.

CI/IHTe3I/IpOBaTB CXCMY reueparopa 4ucei CICAYIOInX

CpeACTB 11O




MOCIIEA0BATENBHOCTEN

0-7-6-4-5-2-1-3

JKtpurrepax B 6azucax NJIM-HE.
1.

CuHTE3upOBaTh CXEMY I'eHepaTopa Yrced CIASTYIOINX
ocJIe0BaTEeILHOCTEN

0-2-1-4-3-6-5-7
RStpurrepax B 6asncax NWJIN-HE.

1.

CHUHTE3UPOBATh CXEMY F'€HEPATOPa YKCEN CACAYIOIINX
IOCJIeJ0BaTEILHOCTEN

0-7-5-3-1-2-4-6
Ha Ttpurrepax B 6a3ucax U-HE

5. CUHTe3UpOBaThCXEMY IeHepaTopa Ynucel
CIICAYIOIUXITOCTICIOBATEILHOCTEH

0-4-5-6-3-7-2-1

[Tepeuenb BOPOCOB AJIsl NPOBEACHUS MPOMEKYTOYHOM aTTECTAllN

OCHOBHble nornyeckmne GyHKLMM U OCHOBbI CMHTE3a cxeM. Dusmyeckan peannsauma NorMyecknx GyHKLUN.
OcHoBHble NapameTpbl LUPPOBbIX 31EMEHTOB MUKPOCXEM.

Jewwndpatopbl. HazHayeHne, npumep, BpemeHHas guarpamma paboTbl 1 Tabamua MCTUHHOCTY.
LWWndpatopbl. HasHayeHWe, npumep, BpeEMEHHaA anarpamma paboTbl U Tabanua UCTUHHOCTML.
MynbTunaekcopsbl. HasHauyeHWe, Nnpumep, BpeMeHHan anarpamma paboTbl U TabanLa UCTUHHOCTMY.
JemynbTunnekcopbl. HasHayeHWe, npumep, BpeMeHHasa AuMarpamma paboTbl n Tabamua MCTUHHOCTY.
KomnapaTtopbl. HazHayeHue, npumep, BpeMeHHas guarpamma paboTbl M Tabamua UCTUHHOCTU.
CymmaTopsbl. HasHauyeHue, npumep, BpeMeHHan anarpamma pabotbl M Tabanua UCTUHHOCTMY.
RS-tpurrepbl, D-Tpurrepsl, T-Tpurrepbl. HazHayeHue, npumep, BpeMeHHas guarpamma pabotbl 1 Tabamua
UCTUHHOCTMU.

JK-Tpurrepbl. HazHauyeHune, npumep, BpeMeHHas agnarpamma pabotbl M Tabamua UCTUHHOCTW.

Peructpbl casura n napannenbHble pernctpbl. HasHavyeHne, npumep, BpeMeHHasa aAnarpamma paboTobl u
TabnMLA UCTUHHOCTM PErUCTPOB CABUra.

CyeTumKkM ¢ nocneaoBaTebHbIM NepeHocom. HasHaueHue, npumep, BpeMeHHasa aAnarpamma paboTol u
TabnMLa UCTUHHOCTMK.

CyeTunKm ¢ NnapansienbHbIM U CKBO3HbIM NepeHOCoOM. HasHaueHne, npumep, BpeMeHHaa aguarpamma
paboTbl M TabanLa UCTUHHOCTH.

CYeTyMKM No NPOM3BOJIBHOMY OCHOBaHUIO. HasHaueHWe, Npumep, BpeMeHHasa anarpamma paboTol 1
TabnnLa UCTUHHOCTK.

dnemeHTHaA 6a3a BbIYUCAUTENBbHBIX cUCTEM. MUKPOCXEMbI, MUKPOCOOPKM, YPOBHU normvecknx 0 u 1.
TexHONOrMKM peanusaummn N0rmYeckux aNemeHToB B mmkpocxemax (CN, TTA, TT/ILL, KMOnM).



