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AHHOTAIMS K TUCHUIJIMHE
«IIpoekTHpoBaHMe CIENNATU3UPOBAHHBIX MUKPOIIPOIECCOPHBIX YCTPOHCTBY»

PaGouass  mporpamma  yueOHo¥W — amcumrumHbl  «IIpoexTupoBanHme
CHEIUATN3UPOBAHHBIX ~MHUKPOIPOLIECCOPHBIX  YCTPOMCTB» paspaboTaHa ISt
cryaieHtoB 4 kypca Hampaienus 12.03.01 IIpubGopoctpoenue, mpoduias
MOATOTOBKH «AKYCTHYECKHE TPUOOPHI W CHCTEMBD» B COOTBETCTBHUU C
TpeboBaHUsIMU (ellepalbHOrO TOCYIapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa
BBICIIIETO 00pa30BaHusl, yTBEPKACHHOTO MpUKa3oM MUHHCTEpCTBA 00pa30BaHUs U
Hayku P® ot 03 centsiops 2015 r. Ne 959.

JucrumninHa «IIpoexkTupoBanue CHEIUaTU3UPOBAHHBIX
MUKPOTIPOIIECCOPHBIX YCTPOWUCTB» BXOJIUT B HYHCIO OOS3aTEIbHBIX TUCIUILINH
BapUaTUBHOM YacTH y4eOHOTro Iy1aHa Hanpasienus [IpuGopoctpoenue.

Obmas TPYAOEMKOCTh JUCITUTUTAHBI «IIpoexTupoBanue
CTHCIMATU3UPOBAHHBIX  MHUKPOIIPOILIECCOPHBIX  YCTPOWMCTB»  COCTAaBISIET O 3.€.
(180 gac.). lucuumirHa peanusyeTcs Ha 4 Kypce B 8 cemectpe.

VY4eOHBIM IIAHOM TPEYCMOTPEHBI JCKIIMOHHbIE 3anaTus 1 3.e. (33 vacos),
nabopatopubie pabotel 1,25 3.e. (44 yacoB), mpaktudyeckue 3anatus 1 3.e. (33
4acoB), caMoCTosTeNbHas padoTa cTyaenTa 1 3.e. (34 gacoB). OmeHKa pe3yJIbTaToB
oOyueHus: IK3aMeH B 8 cemecTpe.

JUiss  OCBOEHHS ~ JUCUMIUIMHBI ~ HEOOXOauMO  3HaHWE  (DU3UKH
(oOmedu3nueckux  3aKOHOMEPHOCTEH), LHU(PPOBOM  TEXHUKH, MPUHIUIIOB
MOCTPOEHUSI MUKPOIIPOLIECCOPHBIX YCTPOMCTB, M OCHOB UX MPOTPAMMUPOBAHUS.

JucuunnvuHa «IIpoextupoBanue CIIELIMAJIN3UPOBAHHBIX
MUKPOIPOILIECCOPHBIX YCTPOUCTBY» TMpeAHa3HaueHa JUIsl U3yYeHUsI OCHOB TEOPUU
U TEXHUKU MUKPOIIPOIIECCOPHBIX YCTPOUCTB.

MukponpoliieccopHbIe YCTPOMCTBA MOBCEMECTHO MPUMEHSIIOTCS BO MHOTHX
00JacTAX HAYKU U TEXHUKH, B TOM YHCJI€ B aKyCTUUECKHX MPUOOpaX U CUCTEMAX
U C UCIOJb30BAaHUEM COBPEMEHHBIX CETEBBIX TexHOoNoruid. COBpPEeMEHHBIN
CTHIEIUATUCT B 00JIACTH aKyCTUYECKUX MPUOOPOB U CHCTEM JOJIKEH pa3OupaThCes

B MUKPOTIPOIIECCOPHOM TEXHUKE, 3HATHh €€ CUIIbHBIC U CIIa0ble CTOPOHBI.



Hean:

OcHoBHast 1enb - YIIyOJIEHHOE HW3Y4YEHHE OCHOB  COBPEMEHHOM
MHKPOIIPOLIECCOPHOMN TEXHUKHU 51 BO3MOKHOCTEN IIPUMEHEHUA
MUKPOIIPOLIECCOPHBIX YCTPOWCTB MJISl YJIYUILEHUS XapaKTEPUCTUK COBPEMEHHOU
aKyCTUYECKON ammapaTypbl, HCHOJb30BaHUS ceTh VIHTepHeT, opraHu3anuu
pacnpeieICHHbIX BBIYMCIICHUN.

3apaumn:

3amayaMu OCBOEHUS JAHHOW JUCHUIUINHBI SBIISFOTCS:

- npuoOpeTreHHMe  3HaHMW B 00JacTM  CHEIUAIM3UPOBAHHBIX
MUKPOIIPOLIECCOPHBIX YCTPOUCTB;

- npuoOpeTeHrue 3HaHUW B 00JacTU CpPEACTB pPa3pabOTKU MPOrpamw,
IIPOrPaMMUPOBAHMS U OTJIAJKH MUKPOIIPOLECCOPHBIX YCTPOUCTB;

- mpuoOpeTeHue 3HaHUKW B OOJACTH HMHTEPPENCOB MHKPOIPOIECCOPHBIX
YCTPOWCTB;

- MpuoOpeTeHue 3HaHUM B 00JaCTH MHUKPOIPOLIECCOPHBIX CUCTEM cOopa
uH(popmaIuuy,

- npuoOpeTeHHe 3HAHUH B O00JaCTU MHKPONPOLECCOPHBIX CHUCTEM
00paboTKH 1 0TOOpakeHus1 HH(OpMaIIK;

- npuoOpeTeHne 3HaHU| B 00JIACTH KOJIUPOBAHUS U 3aILUTHI HHPOPMALIUH.

s YCHEIIHOIO U3Yy4YEeHUs JUCLUIUIVHBI «IIpoexTupoBanue
CHEUHUATIU3UPOBAHHBIX MHKPOIPOLIECCOPHBIX YCTPOMCTB» Yy 0O0yYaroluxcs
JOJKHBI OBITH C(OPMHUPOBAHBI CIEIYIOIINE MPEABAPUTEIbHBIE KOMIIETECHIIUU:
CHOCOOHOCTh K CAMOCOBEPILICHCTBOBAHUIO M CAMOPA3BUTHIO B MPO(eccruoHanbHON
chepe, K TMOBBIIIEHUIO OOIIEKYJIbTYPHOTO YPOBHS; CIHOCOOHOCTH IOHUMATh,
UCIIOJIB30BaTh, IOPOXKJAATh M TPAaMOTHO H3JlaraTb HWHHOBAIL[MOHHBIE HJEW Ha
PYCCKOM  $I3BIKE; CIOCOOHOCTH BBISIBIIAITH €CTECTBEHHOHAYYHYIO CYIIHOCTb
npo0seM, BOZHUKAIOIIUX B X0/1€ Npo(hecCHOHaNbHON NeATeIbHOCTH, MPUBJIEKAThH
JUIS  MX PpEUIeHHs COOTBETCTBYIOIIMH  (PU3UKO-MATEeMAaTUYECKUH  ammapar;

CIIOCOOHOCTh  MPEACTABIATH AJEKBAaTHYI0 COBPEMEHHOMY YpPOBHIO 3HaHMA



Hay4YHYH0 KapTUHY MHUpa Ha OCHOBE 3HAaHMS OCHOBHBIX IIOJIOKCHUH, 3aKOHOB U
METOZI0B €CTECTBEHHBIX HAYK U MAaTEMAaTUKH.

B pesynbrare nsyueHus JaHHOW TUCIUIUIMHBI Y CTYACHTOB (DOPMHUPYIOTCS
cienyoomue o0menpopeccuoHagbHble UM NPO(EeCCUOHATIbHBIE KOMIIETEHIUU:

OIIK-7, OIIK-8, ITK-2.

Koa u popmyiupoBka Aransl GOPMHUPOBAHUSA KOMIIETEHIIUH
KOMIICTeHIUH

OIIK-7 KaK MCII0JIb30BaTh COBPEMEHHEIE IIPOIPAMMHBIE

CHOCOBHOCTRIO 3Haer CPE/ICTBA MO/ITOTOBKH KOHCTPYKTOPCKO-

HCIIONB30BATE TEXHOJIOIMYECKON JOKYMEHTALUH

COBPEMEHHEIE UCIIOJIb30BaTh COBPEMEHHBIE TPOrPaMMHEIE CPEICTBA

IPOrPaMMHEIE Vmeer HOATOTOBKH KOHCTPYKTOPCKO-TEXHOIOTUUECKOI

CpeICTBa MOArOTOBKU JTOKYMEHTALUH

KOHCTPYKTOPCKO- HABLIKAMH [IPAKTHYECKON PaOOThI ¢ IPOrPaMMHBIMU

TCXHOJIOTHICCKOU Biageer | cpeacteBamu JUls IIOATOTOBKHM KOHCTPYKTOPCKO-

AOKYMCHTalluH TEXHOJIOIMYECKON JOKyMEHTALUH

OIIK-8 3Haer [puKnagHbIe IPOrPaMMBI IS IPOM3BEACHHS

CIIOCOOHOCTBIO pacuetoB u nporpammupoBanus. Microsoft Office,

HCIIOJIb30BATh Microsoft Visual Studio, Marna6 u ap.

HOpMATUBHBIC Vmeer [Tob30BaThCs MPHUKIIAIHBIME IPOrPAMMaMH IS

AOKYMCHTBI B CBOCH MPOU3BE/ICHUS PACUETOB U MPOrPAMMUPOBAHHSL.

ACATCIBHOCTH Microsoft Office, Microsoft Visual Studio, Matna6 n

zp.

BnazleeT CIIOCOOHOCTBIO MCITOIL30BaTh HOPMAaTHUBHBIC
JAOKYMCHTEI B CBOCH JACATCIIBHOCTH

[TK-2 3HaeT OCHOBHBIE TIpaBUjIa pabOThI B cpeaax

TOTOBHOCTBIO K NPOEKTUPOBAHUS U MOJIETHPOBAHUS
MaTeMaTHIECKOMY MHKPOIPOIIECCOPHBIX ycTpoicTB: Quartus Modelsim,
MO/JICITMPOBAHHUIO CooCox, LabView.

MPOIIECCOB M 0OBEKTOB | yyjeer padoTarh C IPOEKTAMH HU3KOTO U CPETHETO YPOBHS
pruOOPOCTPOEHHS B UX JIO)KHOCTH B CpCAax NPOCKTUPOBAHMS U
MCCIIEI0BAHMIO Ha base MOJIETMPOBAHKS MUKPOIPOIIECCOPHBIX YCTPOUCTB:
CTaH/lapTHBIX HAKCTOB Quartus Modelsim, CooCox, LabView.
ABTOMATH3MPOBAHHOTO [T ;

[[POEKTHPOBAHHS U HaBBIKAMH CAMOCTOATEILHOM Pa3paboTKH MPOEKTOB
CAMOCTOSTEILHO HHM3KOTO M CPEIHETO YPOBHS JIOKHOCTH B Cpelax
pa3pabOTaHHBIX NPOEKTUPOBAHUS U MOJIETHPOBAHUS _
NPOrpaMMHBIX MHKPOIPOLECCOPHEIX YCTPOHCTB: Quartus Modelsim,
IPOIYKTOB CooCox, LabView.

I[J'ISI (bOpMHpOBaHI/IH BBIIICYKAa3aHHBIX KOMHCTGHHI/Iﬁ B paMKax JUCHUIIIINHBI

«IIpoexTupoBanue CIEeIMAIN3UPOBAHHBIX MUKPOIPOIECCOPHBIX



YCTpOfICTB>>HpHMeHHIOTCH clIeayromue METoAbl aKTUBHOI'O O6y‘{CHI/IHI (JUCITYT Ha

3aHATUN.

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA
(36 uac.)

MOAYJIb 1. CnieunaJu3upoBaHHble MUKPOIIPOLECCOPHbIE YCTPOHCTBA
(36 uac.).

Pazgen 1. O030p MHKPONPOLECCOPHBLIX YCTPOWCTB H CPEICTB
pa3padorku (6 4ac.).

Tema 1. BBenenune. HaznaueHne MHUKPONpoLecCOPHBIX ycTpoiicTB (1
qac.)

Hcnonp3oBaHne MHKPOIPOIECCOPHBIX ycTporcTB (MY) st moiydeHus
uH(popmaluu, nepegayl HHPopManu, oopadoTku MHPOPMALK, 0TOOPAKEHUS U
npexacraBieHuss uHopmanuu. COBpEMEHHBIE CHUCTEMBI YIpPaBJICHHUS CyJaMH,
pBIOOJIOKATOPBI, MHOIOJYYEBbIE HXOJOTHL, MNpoduiorpadsl, celicMuuecKue
CTaHI[MM W CHUCTEMbl MOHUTOPHHIA COCTOSIHUSI MOpPSl KaK MPUMEPbI CHCTEM, B
KOTOPBIX TPUMEHSIOTCSA MUKPONPOIECCOpHbIE ycTpoicTBa. Kpatkuii 0630p
COBPEMEHHBIX TEXHOJIOTM TMOCTPOECHUS W M3TOTOBJIEHUS MHUKPOMPOLECCOPHBIX
YCTPOWCTB.

Tema 2. 8-pa3psianblie, 32-pa3psiiHble U 64-paspsiaHbie
MHKPOKOHTpoJLIepsI (3 yac.).

O630p 8, 32, 64-pazpsagubix  MHUKpOKOHTpoyiepoB.  CemelicTBa
MUKpPOKOHTpoJuiepoB. [Iporieccopubie simpa. TaiiMepbl U MPOIECCOPHI COOBITHIA.
Mukpokontposuiepsl Atmel AVR u ARM. CtpykTypHbIE CXEMBI U PETHCTPOBBIC
MOJENIA MHUKPOKOHTpOJIepoB. O030p 32-pa3psaHbIX MHUKPOKOHTPOJIJIEPOB U
MukponpoueccopoB. [Togpo6HocTr Texnonoruss ARM.

Tema 3. CpeacrBa pa3padoTKu NporpamMm, NPOrpaMMHPOBAHHUSA M
OTJIAJIKH MUKPOIPOLECCOPHBIX ycTpPoicTB (1 uac.)

[IpuHUUOIBI  TOCTPOEHUSI CPEACTB  pa3pabOTKU  MHUKPOMPOLECCOPHBIX

YCTPOMCTB.  SI3bIKM  NPOrpaMMHUPOBAHUS  MHUKPOIPOLIECCOPHBIX  YCTPOMCTB.



AccemOnepsl, S3bik  C. [IpuHUMIBI MOCTPOECHHSI CPEACTB  pa3pabOTKU
MUKPOIPOLIECCOPHBIX YCTPOUCTB. OmepalMoOHHbIE CUCTEMbI Uil 32-pa3psiIHbIX
MUKpPOIIPOLIECCOPOB U MHUKPOKOHTpOJuIepoB. Kpocc-cpeactBa.  OMyISTOPHL,

IpOrpamMMaTophbl, Tu3accemMOIIephl.

Pasnes 2 UHTepgeiicbl MUKPONPOLIECCOPHBIX YCTPOMCTB (7 4ac.).

Tema 1. O030p uHTEp(eiicoB U NPOTOKOJIOB Nepenaun nupopmanuu (2
qyac.).

Cranpaptuzanus KoMmibloTepHbix uHTepdeiicoB. Cranmaptel 1ISO u |IEEE
uHTep(ercoB ISl  MHUKPOIPOLIECCOPHBIX  ycTpoicTB. IlocnenoBarenbHbie
untepdericet RS-232, RS-432, RS-485, ocHOBHBIE CHTHAIBI W BpPEMEHHBIC
nuarpammbl. MaTepdeiic SPl, ocHOBHBIE cUTHaNBI M BpPEMEHHBIE HUArpamMMBbl.
Hutepdeiic CAN, ocHOBHBIE CHUTHAJBl U BPEMEHHbIE nuarpaMMbl. MHTEpdeiics
12C u 1-Wire, ocHOBHbIC CUTHAJIBI U BpeMeHHbIe nquarpammbl. MHTepdeiic JTAG,
OCHOBHBIE ~ CHUTHAJIBI U BPEMEHHBIE  JHarpaMMbl, BHYTPHUCXEMHOE
IpPOrpaMMHUPOBAHUE U OTJIAIKA.

Tema 2. UuTepdeiic J0KaIbHBIX KOMIIBIOTEPHBIX ceTeit (1 yac.).

WNuTtepdelickl 1 MPOTOKOJIbI KOMIIBIOTEPHBIX CETEH M pacrpeiesIeHHbIX
CHCTEM, OCHOBHBIE TpeOoBaHUs. [loHsATHE cTeka MPOTOKOIOB. CTEK MPOTOKOJIOB
OSl.  Crex  mporokoigoB  TCP/IP.  OO030p  cmocoOOB  MOAKIIOYCHHUS
MUKPOTIPOIIECCOPHBIX YCTPOMCTB K KOMIIBIOTEPHBIM ceTsM. [IporpamMmHuas
peanu3aiysi mpoTokosoB, Bxomasamx B ctek TCP/IP. IToustue cokera. IIpumepsr
COKETOB.

Tema 3 MukponpoueccopHasi  peajim3anus HHKAICYJISIIIUA
nepeaaBaeMbIX JaHHBIX, MPOTOK0JIbI Ethernet (1 uac.).

[TonsiTHe MHKANCYMAIMK AaHHBIX. OpraHu3aius CBsI3U MEXKIY Pa3IndHBIMU
ceTstMi. MUKpPOIIpOLIeCCOpHAsl peanu3aliysi WHKAMCYIAIud. MHUKPOIPOIiecCopHas
peanu3aius nporeaypbl 0OHapyKeHUsI U ucrpasiieHus omunodok ¢ momonisio CRC.
Cepunanuzanus, necepuanu3alds, Mapliaau3aius W JAeMapliaau3aids JTaHHBIX.

SI3pik XML, 0OCHOBHEIEC TTOHSITHS.



Tema 4. IIpoTokoa USB (1 uac.).

[Iporokon USB. OcHOBHBIE KOHIEMIMU, IOCTOMHCTBA M HEIOCTATKH,
AeKTpUYeckue napameTpsl. [IpomyckHasi cmocoOHOCTh, oOecreunBaeMasi Mpu
ucrnoas3oBanuu mpotokosioB USB 2.0, USB 3.0, USB 3.1, USB OTG. Koneunsie
TOUYKH, XOCThI, ycTporcTBa. Kimaccsr USB ycrpoiictB. MeToasl oOMeHa TaHHBIMH,
obmume nonoxkenus. Metoasr Control, Interrupt u Bulk. Bpemennsie auarpammel,
YCTAaHOBJICHHE W pa3pblB COEJMHEHUS. MHOTOKaHajbHas mepenaya, Oopbba ¢
omubOkamu. CpaBHeHHe ¢ uHTepdericom FireEire/1394.

Tema 5. [IporpamvmupoBanne nuarepgeiica USB (1 gac.).

[IporpammupoBaHue npueMHUKa W mepenatynka uHTepdeiica USB 2.0 u
USB 3.0 na s3pike C++ ¢ acceMOnepHbIME BCTaBKaMU. bUOIMOTEKH mporpaMMHBIX
MonyJield. YcCTaHOBIEHHE U pa3pblB  coeauHeHus. OOMEH JaHHBIMU IIpU
ucnosb3zoBanun metosioB Control, Interrupt m Bulk. MexaHu3mbl npepbIBaHUM.
Jlormueckue ypoBHU oOMeHa maHHBIMU. Ilepenaya MaHHBIX MO YPOBHSIM. THIIBI
nepenay gaHHbIX. Kajapbl, KOHEUHbIE TOUKH, KAHAJIbI, TAKETHI.

Tema 6. UuTepdeiichl 0ecipoBoanbix cereit (1 yac.).

Cerp WIiFi: cranmapter rpymmel IEEE 802.11, ocHOBHBIC KOHIICIINH,
JOCTOMHCTBA M HEJOCTATKH, 3JekTpudeckue mnapameTpel. Cers Blue Tooth:
craumapt |EEE 802.15.1, anroputm mepectpoiiku uactotel FHSS, crek
npoTtokosioB, Tmpoduau, PIN-kombl, OCHOBHBIC KOHIIEIIIUH, JOCTOMHCTBA U
HEJOCTaTKH,  JJEKTpUYecKue  mapameTpbl.  [IpomyckHas ~ CIOCOOHOCTE.
MukpomnporiieccopHast peanu3saius nporokosos ceteir WiFi u Blue Tooth.

Tema 7. UnuTepdeiicbl onTOBOJOKOHHBIX ceTeil (1 yac.).

BonokoHHo-onTHYeCKass CBA3b, OCHOBHBIE TOHSATHS, WCTOYHUKH U
OPUEMHUKH M3JIydeHHs, kabenu, coequHuTenud. ONTOBOJIOKOHHBIE CETH U
uHTep(dEelchl: KOHIENIMU MOCTPOCHHS, TapaMeTphl, MPOTOKOIb oOMeHa
uH(popmarmei. MuxkpornporueccopHas peanuszanus 1504 IIPOTOKOJIOB.
MukporpolieccopHasi  peaiu3alusi  YCTPONCTB  BBOJA-BbIBOJA  ONTHYECKHX
curnanoB. Texnonoruss DVDM.

Pa3znen 3. KogupoBanue nHpopmanumu u 3amura napopmanum (2 4ac.)



Tema 1. MuxkponpoueccopHasi peaju3anusi KoaepoB u jaexkoqaepon (1
qac.)

OOnapykeHne © WHCIpaBICHHE OIIMOOK TMpu Teperadye UHGOPMaIUK.
[Muknuueckue koapl. OcHOBHBIE NOHATHS. [lopoxknaromme MHOrouwieHsl. Beibop
MOPOKIAIOIIETO MHOTOWIeHa. MUKpOIponeccopHas pealn3anns yCTPOMCTBa
KOJMPOBAHMS U JEKOAUPOBAHMS LIMKIMYECKOro Kona. [IporpamMmmubie MOyau 1uist
KOJMPOBAHMS U IEKOAUPOBAHUS HUKINYECKUX KOJOB.

Tema 2. MukponpoueccopHasi peaju3alusi CHCTeM  3alIUThI
uHopmanuu (1 gac.)

3amuta  uHpopmauuu. OCHOBHBIE  KOHIENIMH,  3aKOHOJATEIIbHBIE
orpannueHusi. COBpeMEHHbIE MIH(PPBI C OTKPBITBIM KIOYOM. KpHUNTOCTOMKOCTB
MHUQPPOB C OTKPHITHIM KIItoUeM. X3UIMpoBaHUuEe. MUKpONpoOLieCCOpHas peann3anus

CUCTEMBI M (pOBaHUs JaHHBIX. [[porpamMmmHbIe MOTYIIH.

Paznen 4. Mukponpoueccopabie cMCTeMbl 00Pa0OTKH M O0TOOpAKEHUS
uHpopmauuu (16 yac.)

Tema 1. Mukponpoueccopabie cucrembl 00padoTkn uHpopmannu (4
qac.)

O0630p TUNMYHBIX 3a7a4 OO0paOOTKM HMHPOPMALUU TMPUMEHUTETBHO K
crenuanu3anuu  cTyaeHToB. CrnocoObl TPEACTaBICHHUS W MpeoOpa3oBaHUS
uHpopmaruu. Cepuanuzanus, Mapuanuzamnus. OuibTpanusi, UHTETPUPOBAHUE,
nuddepeHnupoBanre, HeIWHEHHbIE MPEeoOPa30BaHUS MHOTOMEPHBIX CHTHAJIOB.
O0630p cpenacTB pa3pabOTKH MPOrPAMMHO-YIPABISIEMBIX MHUKPOIPOIIECCOPHBIX
cucteM 00pabOTKH MHOTOMEPHBIX CUTHAJIOB.

Tema 2. Pa3padorka MHKPONPOUECCOPHBIX CHCTEM O00padoTKM H
oTo0pakeHusi ”HGPOPMAIIUM C WCNOJIb30BAHHEM SI3bIKA MPOTPaAMMHPOBAHMS
C++ (4 yuac.)

00630p s3bika mporpammupoBanus C++. KitoueBble c0Ba, TUIIBI JaHHBIX,
KOMaH/bl YINPaBJICHUS TMpoleccoM BbIYUCIeHUA. OOBEKTHO-OPUEHTUPOBAHHOE

[IporpaMMHupOBaHHUC. CTp}IKTypBI, KJIACChl, IIOJB30BATCIIBCKHUC THIIbI JdaHHBIX,



UHKAIICyJIsILKsA,  HacjenoBaHue, noiuMopdusm.  Bompockl  moctpoeHus
BBICOKOHA/IC’KHBIX IIPOTPAMMHBIX MOJYJIEH.

Tema 3. Paspadorka MHKPONPOLECCOPHBIX CHCTEM O0OpadOTKH M
oTo0paskeHusi HHPOPMALMU C MCIHOJIb30BAHHEM CpeACTB Irpadu4ecKoro
nporpaMMupoBaHus B cpele pazpadorku Lab View (4uac.)

00630p Bo3moxkHOCTEH cpenpl Lab View. KirodeBsie ciioBa, THITHI JTaHHBIX,
KOMaH/Ibl yIPABJICHUsI ITPOLIECCOM BBIUYHUCIEHUS «IIOTOKOM KOMaHI» U «IOTOKOM
JNaHHbIX». [IporpammMupoBanne BEIYMCIUTENBHBIX onepauuii. [IporpammupoBanue
aITOPUTMOB  00pabOTKKM curHajoB. Pabora ¢ oOmnepalMOHHBIMM CHUCTEMaMH
peanbHOro BpeMeHu. ['paduueckuii uHTEpdeiic. MHOTOKaHAIBHBIA  BBOJ
uH(popmauu. YcTpoiicTBa BBOJa HHPOPMaLUU, TPeIHa3HAYCHHbIE U1 padOThI B
cpene Lab View.

Tema 4. IIporpammMupyemble JIOTHYeCKHEe HHTerpajbHble cxembl (4
qac.)

Knaccudpuxkanus [IJIMC: CPLD, FPGA, SOC. Teopemsl pa3noxeHuUs
K.Illennona, JAH®, KH®. 3piku koudurypupoBanus I[IJIMC. OcHoBHbIE

aneMeHTHI s3bika Verilog.

Pa3znen 5. Mukponpoueccopubie cucteMbl coopa naHpopmanuu (5 yac.)

Tema 1. OcHoBHbIe moHsATHA (1 yac.)

TpeGoBaHUs K MHUKpPONPOLIECCOPHBIM YyCTpoilcTBaM cOopa uH(popManuu
pa3nuyHOro HazHaueHus. ObecrnieueHue BO3MOKHOCTU JUCTAHIIMOHHOW MPOBEPKU
paboTOCIIOCOOHOCTH U METPOJIOTMUECKUX XapaKTEPUCTUK. MHUKpPOIpPOLECCOPHbIE
ycTpoiictBa cobopa undopmanuu. MuTemnekTyanbHuble natuuku cranaapra |EEE
1451  (xparko). B3aumopnelcTBHE€  MHKPOIPOIECCOPHBIX  YCTPOWCTB  C
WHTEJUICKTYaJIbHBIMU JTaTYNKAMHU.

Tema 2. Pabora ¢ AIIII u LIAII (2 yac.)

[Mudposas obpaboTka ananoroBoit mHpopmaruu. OCHOBHBIC KOHIICTIIIHH.
TpeboBanus k ALIIL. Xapakrepuctuku ALIl. Buner ALIIL. UuTtepdeiicer AL

[IporpammupoBanue mukpomporeccopubix ycrpoiicte ¢ Allll. TpeGoBanust x



HAIL.  Xapaktepuctukun  IHAIl.  Buast  LAIl.  HWnatepdeiicet  TIAIL
[IporpaMMupoBaHre MUKPOTIPOIIECCOPHBIX ycTpoicTB ¢ [IAIL.

Tema 3. UnTesuiekTyanbHblie JaTuuku (1 yac.)

WNHrennekTyanbHble  NaTdyuku. JlaTYMKW ~ J1aBIE€HUS, TEMIIEPATYPBHI,
NEKTPUYECKUX W MarHuTHbIX BennuuH. Crangaptel rpynnsl |[EEE 1451,
[Ipotokonslr oOMeHa wWHpOpMaNUE ¢ HWHTCIUICKTYaJIbHBIMH  JaTYUKAMHU.
KomrmnekcupoBanue, pa3BepThiBAHUE U MPOBEPKA pabOTOCIIOCOOHOCTH CHUCTEM C
WHTEJUIEKTYJIbHBIMU JNaTYAKAMMU. DJIEMEHTHI MIPOrPaMMHPOBAHHUS
MHUKPOTMPOLIECCOPHBIX YCTPOMCTB C UHTEIUIEKTYAJIbHBIMU TATYUKAMH.

Tema 4. UnTepHet Bemeii. O0saunbie Boiyucaenus (1 gac.)

Konnenuuss wuHTEepHeTa Bemiel. PanuouacTtoTHas  uaeHTUUKAIMS.
OnpeneneHue  MECTONOJOXKEHUS B peanpbHOM  BpemeHu.  LITpux-komsl.
MukpormnporieccopHas — peainu3anus — paJluodacTOTHOM  WACHTU(UKAUU U
OTpEICNICHUs] MECTOHAXOXKJCHUS B peaiIbHOM Macitade BpeMeHu. [IporpamMmmuo-
KOH(Urypupyembie CeTH. Oo6aunble TEXHOJIOTUHU. [Tonkmrouenue

MUKPOIPOLIECCOPHBIX YCTPOUCTB K 00JaYHBIM OOBEKTAM IO CETH UHTEPHET.

1. CTPYKTYPA U COJIEP’KAHUE NPAKTUUYECKOM YACTH
KYPCA

JlabopaTopHble 3ansiTus (44 yac.)

Jlaboparopnasi pa6ora Nel (8 uac.)

Tema: [IporpammupoBaHue 32-pa3psIHoro MHUKPOKOHTpOJUIEPA
STM32F407VG nnst  BBIMIOJHEHWS BBIYHCIWUTEIBHBIX 3a7ad. Beruncienue
anredpanuecknx BbIpaXCHHN. BbIUuCIEHHE TPUTOHOMETPUYECKUX BBIPAKEHUM.

HurerpupoBanue u auddepennuponanue. Paborta ¢ maTpuiiamu.

Jlaboparopnasi pa6ora Ne2 (8 uac.)
Tema: IIporpammupoBanue 32-pa3psIHOTO MUKPOKOHTpOJUIepa sl OOMeHa

uHdopmaruelt ¢ KommbloTepoM mocpeacTBom wuHTepdeiica USB. bubmuortexu



MPOrpaMMHBIX MOJyJie. Y cTaHOBIEHUE U pa3pbiB coequHeHus. OOMEeH JaHHBIMU
npu  ucnoib3oBanuu MeTonoB  Control, Interrupt u Bulk. MexaHu3mbl
npepbiBannii. Jlormueckue ypoBHM OOMEHa JaHHBIMU. llepemada maHHBIX TIO

YPOBHAM. Turnbl nepecaad 1aHHbIX. Ka,ﬂpI)I, KOHCYHBIC TOYKH, KaHAJIbI, ITaKCThI.

JlaboparopHasi pa6ora Ne3 (4 yac.)

Tema: ITporpammupoBanue MHUKpPOIIPOLIECCOPHOTO ycTpoiicTBa
KOJUPOBAHHUS M  JEKOJUPOBAHMS  LHMKIMYECKOro koma. DopmupoBaHue
HOPOKJAOUIEr0 MHOrowieHa. @opMupoBaHue KoJ0BbIX kKoMmOuHammil. IIpoBepka

paboTOCTIOCOOHOCTH.

Jlaboparopnasi pa6ora Ne4 (10 yac.)
Tema: IIporpammupoBaHue yCTpOMCTBA BBOAA AHAJIOTOBBIX CUTHAJIOB C
NOMOILBbIO BCTpoeHHOTo U BHemHero ALl 3ammuTa npeapinymmx gadopaTopHbIX

pabor.

JlaGopaTopHnasi padora NeS (10 gac.)
Tema: Ilpaktuueckas pabora ¢ CPLD EPM240T100C5 B cpeme Altera

Quartus Ha s3pike Verilog. 3amuTa mpeapIIynmx JJa00paTOPHBIX padoT.

Jla6opaTopnasi pa6ora Ne6 (4 yac.)
Tema: [IporpamMmmupoBaHue TalMepOB. [IporpammupoBanue
MUKPOIPOILIECCOPHOTO YCTPONCTBAa cOopa U OTOOpakeHHs] UHPOpMaIUU. 3aiuTa

MpeAbIIYIIUX JJA0OpaTOPHBIX paboOT.
IIpakTnueckue 3anaTus (33 yac.)
IIpakTuyeckoe 3anarue Nel (4 yac.)

Tema: Pazpabotka  ¢gparMeHTOB  mOporpamMMm  JJjisi  BBINOJHEHUS

BBIYMCIIUTEIBHBIX 33/1a4 Ha B 32-pa3psIHbIX MUKPOKOHTpoOJUiepax. Bbluucnenue



anredpanyecknux BbIpaXeHH. BbluuCIeHHME TPUTOHOMETPUYECKUX BBIPAKEHUU.

WurerpupoBanue u auddepenuponanre. Padbora ¢ maTpuiamu.

IIpakTuuyeckoe 3ansaTue Ne2 (4 gac.)
Tema: Pa3paGoTka ¢parMeHTOB mporpamMm Jisg  32-pa3psaHoro
MUKpOKOHTpoJuiepa. OOMeH wuHpoOpManmued ¢ KOMIBIOTEPOM TOCPEICTBOM

unrepdeiica USB. MoaennpoBanue koHeuHOH TOUKU. MoenupoBaHue X0CTa.

IIpakTuueckoe 3ansaTue Ne3 (4 yac.)
Tema: PazpaGoTtka nporpammbl uist 32-pa3psiIHOTO MHUKPOKOHTPOJLIEPA.
[TonpoOHbIi  pa30op KOHKPETHOrO MpUMEpa: YCTPOHUCTBO  KOAUPOBAHUA.

KOIII/IpOBaHI/Ie U JCKOAUPOBAHUC MUKIIMYCCKOI'O KOJA.

IIpakTuuyeckoe 3ansaTue Ned (4 yac.)
Tema: Pazpabotka QparmMeHTOB mporpamMmbl  Juisi  32-pa3psiAHOrO
MukpokoHTposuiepa. Padora ¢ ALIIL IIporpammupoBaHue ycTpoicTBa BBOJA U

udpoBoit puinbTpanuu curHanos. [ToapoOHbI pa300p KOHKPETHBIX PUMEPOB.

IIpakTuueckoe 3ansaTue Ne5 (10 gac.)
Tema: PaGora B cpene Altera Quartus na s3eike Verilog. ITompoOHbrit

pa300p KOHKPETHBIX PUMEPOB.

IpakTnyeckoe 3ansitue Ne6 (7 gac.)
Tema: Pa3zpaborka nporpammbl s 32-pa3psiIHOTO MUKPOKOHTPOJLIIEpA.
MukponpolieccopHoe  yCTpOHCTBO cbopa ©  oToOpaxkeHus uWHOOpMaIuu.

[ToapoOHbIN pa300p KOHKPETHBIX MPUMEPOB.

HI. YHEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIIUXCSI



y‘le6H0-MeTOI[I/I‘IeCKOC oOecreueHue CaMOCTOSITCJIbHOM pa6OTI>I

oOyuarormuxcss 1o auctuiummae  «[IpoekTupoBaHue  CEHATM3UPOBAHHBIX
MHKPOIIPOILIECCOPHBIX YCTPOMCTB» MpeacTaBiieHO B IIpmiokeHnu 1 u BKIIIOYaeT B
ceost:

IaH-TpadUK BBIMOJHEHUS CAMOCTOSTEIBHON pPaOOThI MO JWCIHIUINHE, B
TOM YHCJIC IPUMEPHBIC HOPMBI BPEMEHHU Ha BBITIOJHEHUE 3a/IaHUH;

XapaKTepUCTHKA 3aJaHUN Ui CaMOCTOSITENIBHON paboThl 00yYaromuxcs u

MCTOANYICCKUC PCKOMCHIAIINH 110 UX BBIIIOJIHCHUIO,

TpeOOBaHUA K

IMpCaACTaBJICHHUIO u

CaMOCTOATENbHON padOThI;

0(pOpMIICHUIO

KPpUTCPHUH OLICHKH BBIIIOJTHCHHA CaMOCTOSITCIbHOM pa6OTBI.

IV. KOHTPOJIb JJOCTUKEHUS IIEJENA KYPCA

pe3yJIbTaTOB

Ne | Kontpomupyembie | Koxbl u atamsr hopMupoBaHus OneHouHBbIE CpesICTBA -
n/n | mMoaynu/ pazaeins / KOMIIETEHIIUH HaUMEHOBAHUE
TEMBbI JUCLUIIINHBI Tekymmit [Ipomexyrounas
KOHTPOJIb aTTecTanus
1 Mopyns 1. OIIK-7 3HaeT Brmonnenue | 3ammura JIP
Paznen 1. OIIK-8 JIP, pabora | Dx3ameH
0630p [1K-2 Ha [13
MHKPOIPOLIECCOPH Ywmeer Brimonnenue | 3amwmra JIP
BIX YCTPOMCTB U JIP, pabora | Dk3ameH
CpEICTB Ha [13
pa3paboTku Bnaneer Brmonnenune | 3ammura JIP
JIP, paborta | Dx3ameH
Ha [13
2 Monyns 1. OIIK-7 3Haer Boeimnonnenue | B 3amura JIP
Pa3znen 2. OIIK-8 JIP, pabora | Dk3ameH
WuTepdeiicb [1K-2 Ha [13
ﬁlj(l;ll(;l;};glléi]cgcop i Ywmeer Brimonnenue | 3amura JIP
JIP, pabora | Dx3ameH
Ha [13
Bnaneer Brmmonnenue | 3amura JIP
JIP, paborta | Dx3ameH
Ha [13
3 Monayins 1. OIIK-7 3Haer Bremonaenune | 3ammumra JIP
Pa3nen 3. OIIK-8 JIP, pabora | Dx3ameH
KoaupoBanue [1K-2 Ha [13




nH(popMaLIUU U Ymeer Brmmonnenue | 3amura JIP

3aIuTa JIP, paborta | Dx3ameH

uHpOopMauu Ha [13 DK3aMeH

Bnaneer Brinonnenue | 3ammura KP

JIP, paborta | Dx3ameH
Ha [13

Moayinsb 1. OIIK-7 3Haer Brimonnenune | 3amura JIP

Paznen 4. OIIK-8 JIP, pabora | Dx3ameH

MuxkponpomneccopH | I1K-2 Ha [13

bI€ CUCTEMBI Ywmeer Brinonnenue | 3amura JIP

00paboTKu U JIP, pabora | Dx3ameH

0TOOpaKEHHS Ha 13

uHpopManuu Bnaneer Brmmonnenue | 3amura KP
JIP, paborta | Dx3ameH
Ha [13

Mopyns 1. OIIK-7 3HaeT Brmonnenue | 3ammura JIP

Paznen 5. OIIK-8 JIP, pabora | Dx3ameH

Muxkpomnpoueccopu | [TK-2 Ha [13

BIC CUCTEMBI cOOpa Ywmeer Brimonnenue | 3amwura JIP

nHpopmanuu JIP, paborta | Dx3ameH
Ha [13

Bnaneer Brimongenune | 3ammra KP

JIP, paborta | Dx3ameH
Ha [13

[IpenycmoTpeHO  mOpOBEAECHWE Ha MEPBOM  JIEKIIMOHHOM  3aHATUU

JMarHOCTUKH OCTAaTOYHBIX 3HAHUM TI0 TeMaM, IEPCUYHMCICHHBIM B HaYaIbHBIX
TpeOOBAHMIX K OCBOCHHUIO TUCIUILIMHBI. Pa3paboTaHBl TECThI M BOMPOCHI IS
KOHTPOJIBHBIX OMPOCOB MO KaXKJI0U TeMe, psial TecToB npoBepku CPC.

TumoBbie BOMPOCH], METOAUYCCKIE MAaTEpHAJIbI, OTIPEICIISIONTNE POIETyPhI
OIICHWBAHUS 3HAHWH, YMEHWI M HABBIKOB MU (MJIM) OIBITA JACATEIHHOCTH, a TAKXKe
KPUTEPUH U TTOKa3aTeIu, HE0OOXOIUMBIE IS OICHKH 3HAHWM, YMECHHI, HABBIKOB 1
XapaKTEPHU3YIOIINE 3Tambl (POPMUPOBAHHUS KOMIETCHIIMH B TIPOIIECCE OCBOCHUS

oOpazoBaTeIpHON TporpaMMbl, TipecTaBiieHbl B [Ipunoxenuu 2.

IV. YYEBHO-METOANYECKOE OBECIIEHEHHUE JUCIHUIIJINHbI
OcHoBHas JauTEparypa
1. IIapanoB, A.B. OCHOBbI MUKPOIPOLIECCOPHOW TEXHUKHU [DIEKTPOHHBIN

pecypc] : yduebHoe mocobue. — OnekTpoH. gaH. — M. : TYCVYP (Tomckuii



rOCYJIapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABICHUS U PAIUO0ICKTpOHUKH ), 2008.
—240c.—
Pexxum noctyma: http://e.lanbook.com/books/element.php?pll_id=5448 —

3aru. ¢ ’3KpaHa.

2. JIabopaTopHbIii MPAKTUKYM IO Kypcam « DNEKTPOHHUKAY, « DIIEKTPOHUKA U
MUKpompoleccopHas TexHuka» Yacte 1 [DnexkTpoHHBI pecypc]: ydeOHOe
nocobue. — DnekTpoH. gaH. — M. : MI'TY um. H.O. baymana (MockoBckuii

roCyJapCTBEHHbIM TeXHMYECKH yHuBepcuTeT mMmenn H.D. baymana), 2011. —

109 ¢. — Pesxxum moctyma: http://e.lanbook.com/books/element.php?pll_id=52374
— 3ari. ¢ 3KpaHa.

3. CmupnoB, FO.A. OCHOBBI MHUKPOIIEKTPOHHUKH U MHKPOIIPOILIECCOPHOM
TeXHUKU [DJIEKTpOHHBIM pecypc]: ydeOHoe mocoome / FO.A. Cmupnos, C.B.
CoxkonoB, E.B. TutoB. — Onekrpon. gan. — CII6. : Jlans, 2013. — 496 c. —
Pesxxum noctyma: http://e.lanbook.com/books/element.php?pll _id=12948 — 3arm.

C DKpaHa.

JlonoHuTeILHAS JIUTEPATYypa

1. ®epepanbHbii 3axkoH oT 27 wutons 2006 roma Ne 149-d3 «OO0
uH(popMauu, THPOPMALIMOHHBIX TEXHOJIOTHUSIX U O 3alUTe UHPOpPMALIUN».

2. ISO/IEC/IEEE 24765:2010 Systems and software engineering —
Vocabulary

3. Cranmapt IEEE 1451.1-1999 «Network Capable Application Processor
Information (NCAP) Model»

4. Crammapt |EEE 1451.2-1997 «Transducer to Microprocessor
Communication Protocol and TEDS Formatsy

5. Olivier Hersent, David Boswarthick, Omar Elloumi. The Internet of
Things: Key Applications and Protocols. — Willey, 2012. — 370 p. — ISBN 978-
1119994350.

6. aBeigoB B.I'. Pa3zpaborka Windows npuiiokeHUd C HCIOJIb30BAHHEM

MFC u API ¢pynxkmuit. - CI16.: BXB-IletepOypr, 2008. — 576 c.
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7. Xomzuep C. Visual C++6. Yueonsiit kypc — CII6.: ITutep, 2008. — 570 c.

8. Xopron A. Visual C 2005: 6a3oBsiii kypc. — M.:000 «W.J]. Buiibsmcy,
2007. - 1152 c.

9. ®unorenoB K.I'. Win32. OcHOBBI nporpaMMHpOBaHUs.- 2-¢ U31., - M.:
JINAJIOT-MU®DU, 2006 — 416 c.

10. Puxtep JIx. Windows mis npodeccronanoB: coznanue 3OQPeKTHBHBIX
Win32 npusioxenuii ¢ yaetom creruduku 64-paspsanoit Windows/Ilep ¢ anri. —
4-¢ m3n. — CII6.: ITutep; M.: Pycckas penakmus, 2001. — 752 c.

11. Puxtep JIx. IlporpammupoBanue Ha mmiatdopme Microsoft .NET
Framework/ITep c aurn. — M.: Pycckas penakuus, 2002. — 512 c.

12. ung I'. MFC: ocHoBsl iporpammupoBanust/Iep. ¢ anrin. — Kues: BHV,
1997. - 560 c.

13. CekynoB H.1O. Camoyuurens Visual C++ 6. — CII6.: BXB-IlerepOypr,
2004. — 960 c.

14. NaeeiioB B.I'. Paspabotka WINdOwWS npuiioKeHHH ¢ UCIOJIb30BaHUEM
MFC u APl ¢pyrxkmwuii. - CI16.: BXB-IlerepOypr, 2008. — 576 c.

15. Xapt JI.M. Cucremuoe noporpammupoBanue B cpeae Windows/Ilep ¢

aHri. — 3-e u3a. — M.: M3narensckuii oM «Buibsimcey, 2005. — 592 c.

HNuTepHeT-pecypcesl

1. Omudep B.I'., Omudep H.A. - Kommbrorepusie cetu. IlpuHuumbI,
TexHoJsoruu, nmpotokonbl.4ed.2010 - http://padabum.com/d.php?id=16630

2. Aunepcon K., Munacu M.: JlokanbHBIE CETH - MOJHOE PYKOBOJICTBO -
Kopowna nipunT, 1999. - http://padabum.com/d.php?id=24065

3. CnenoB H.H.: CoBpeMeHHbIE TEXHOJOIMH LUPPOBBIX ONTOBOJIOKOHHBIX
cereit cBs3m, 2000. - http://padabum.com/d.php?id=1877

4. Crommunrc B.: CoBpeMeHHble KOMIbIOTEpHBIE cetn - Ilutep, 2-e

uznanue, 2003. - http://padabum.com/d.php?id=22472


http://padabum.com/d.php?id=16630
http://padabum.com/d.php?id=16630
http://padabum.com/search.php?author=%D0%90%D0%BD%D0%B4%D0%B5%D1%80%D1%81%D0%BE%D0%BD%20%D0%9A.
http://padabum.com/search.php?author=%D0%90%D0%BD%D0%B4%D0%B5%D1%80%D1%81%D0%BE%D0%BD%20%D0%9A.
http://padabum.com/search.php?author=%D0%9C%D0%B8%D0%BD%D0%B0%D1%81%D0%B8%20%D0%9C.
http://padabum.com/search.php?author=%D0%9C%D0%B8%D0%BD%D0%B0%D1%81%D0%B8%20%D0%9C.
http://padabum.com/d.php?id=24065
http://padabum.com/d.php?id=24065
http://padabum.com/search.php?author=%D0%A1%D0%BB%D0%B5%D0%BF%D0%BE%D0%B2%20%D0%9D.%D0%9D.
http://padabum.com/search.php?author=%D0%A1%D0%BB%D0%B5%D0%BF%D0%BE%D0%B2%20%D0%9D.%D0%9D.
http://padabum.com/d.php?id=1877
http://padabum.com/d.php?id=1877
http://padabum.com/search.php?author=%D0%A1%D1%82%D0%BE%D0%BB%D0%BB%D0%B8%D0%BD%D0%B3%D1%81%20%D0%92.
http://padabum.com/search.php?author=%D0%A1%D1%82%D0%BE%D0%BB%D0%BB%D0%B8%D0%BD%D0%B3%D1%81%20%D0%92.
http://padabum.com/d.php?id=22472
http://padabum.com/d.php?id=22472

CnpaBouHas iuteparypa (1ocTtynHa Ha kadeape npuéopocTpoeHusl)
1. dupmennas nokymeHnTaius o cpeae LabView (daitns B pdf hopmare)
2. @®upmenHas gokymenranus o cpene CooCox (daitner B pdf popmare)
3. ®upmenHas qokyMmeHTanus o cpeae Quartus (daiiner B pdf popmare)
4

dupmenHas gokymeHTanws 1mo cpeae Modelsim (datinsr B pdf popmate)

IIporpamMmMHoe o0ecriedeHue
1. ITaker Matlab 2014, koMIUIeKT JOKYMEHTAIIUH K HEMY
2. ITaket Microsoft Office 2010 (odhopmuenue JIP u KP).
3. [Taket CooCox.

4, TTaket Altera Quartus.

HopmaTnBHO-IpaBOBbIE MaTepPHAJIbI

1. Pexomengannu mo MexXrocyaapcTBEHHOW cranaapTtuzauuu PMIT 29-
99. I'ocynapcTBeHHasi cucteMa 0OeCleuyeHUs €IMHCTBA U3MEpeHHs. MeTposorusi.
OcHOBHBIE TEPMHUHBI U omnpeneneHus. MuHcK: MeXrocynapCTBEHHBIM COBET 11O
CTaHapTU3AIH, METPOJIOTHH U cepTudukaiuu, 1999.-32¢.

2. I'OCT P 51086-97 JHatuuku u mpeoOpa3oBaTenn (PU3NYECKUX
BEJIMYMH JIEKTPOHHBIE. TEPMUHBI U OIIPEIEICHUS.

3. PMI" 29-2013 TocymapcTtBeHHass cucteMa oOecTeueHHUs €IMHCTBA
n3mepenui. Merponorus. OCHOBHBIE TEPMUHBI U ONIPEETICHNUS.

4, I'OCT 8.010-2013 I'ocymapcTBeHHas cucTeMa 00ecTieUeHuUs €IMHCTBA

u3MepeHui. MeTOOUKH BBIIOJIHEHUS U3MEpPEHU. OCHOBHBIE TIOJIOKEHUS.

Ilepeyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOW CEeTH

«AHTepHeT»

1. AKYCTHYECKHI )KypHAIT

www.akzh.ru/


http://www.akzh.ru/
http://www.akzh.ru/
http://www.akzh.ru/
http://www.akzh.ru/

Kypnan Hano u MUKpPOCUCTEMHAs TEXHHKA.

http://elibrary.ru/title about.asp?id=9293

2. Kypnan [TpubopsI u TEXHHUKA JKCIIEpUMEHTA.
http://elibrary.ru/title_about.asp?id=7954

3. Kypnan  ABuakocMuYeckas M SKOJOTMYECKas  MEIWLHHA.
http://elibrary.ru/title_about.asp?i1d=8353

4, Kypnan MHM3zBectuss FHODY. Texnuueckue Hayku. TemaTHdecKue
BBITTYCKU. http://elibrary.ru/title about.asp?id=26690,
http://www.nich.tsure.ru/onti/izv.htm

S. Kypnan buomeauuuHckas PaguO3JIEKTPOHUKA.
http://elibrary.ru/title_about.asp?id=25238

6. Kyprai bHOMEIUIIMHCKHE TEXHOJOTHH W PaaUO3ICKTPOHHKA. (IO
2006r.) http://www.radiotec.ru/catalog.php?cat=jr6

7. Kypnan MenuuunHckas TEXHHAKA

http://elibrary.ru/title_about.asp?id=8830.

8. DJIEKTPOHHBIN KaTajor Hay4YHOU OnbIMoTEKN JIBOY

http://lib.dvfu.ru:8080/search/query?theme=FEFU

Pa3paGoTana »snexkTpoHHas Mpe3eHTalus JIEKIMOHHOIO Kypca, A
JIEMOHCTPALMKA KOTOPOU HEOOXOAUM BUICOIIPOCKTOP, HOYTOYK M DKPaH.

JlabopaTopus MpoeKTHOTO Mo ieTupoBanwms, L529.

IHepeyenb MHPOPMAUOHHBIX TEXHOJIOTHUH T
U MPOrPpaMMHOI0 o0ecredyeHust
[IporpammHoe oOecrieueHue, AOCTYMHOE CTYJAEHTaM [IJIsi BBITIOJIHEHUS

3aJIaHus TIO TUCITUILIMHE, a TAaKXKe JIJIsi OpTaHU3alui CaMOCTOSITEIbHOM pabOTHhI:

MecTo pacnoJioskeHust
KOMIIBIOTEPHOIl TEXHMKH, HA
KOTOPOM YCTAHOBJICHO Ilepeyens mporpaMMHOro odecrnevyeHust
NMporpaMMHoOe odecrevenne,
KOJHYeCTBO Pa00YnX MeCT

JIabopaTopusi MPOEKTHOTO — Microsoft Office Professional Plus 2010 — odwucHbIif makerT,



http://elibrary.ru/title_about.asp?id=9293

MOJICTUPOBAHUS Kaeapr BKJIIOYAIONTUI TIporpaMMHOE oOecrieueHue is  paboTBl €
MIPUOOPOCTPOCHHS,

1529 Pa3IMYHBIMU TUIIAMU JOKYMCHTOB;,

— 7Zip 9.20 - cBoOOAHBIN (ailJIOBBI apXUBATOP C BBICOKOM
CTETICHBIO CXKAaTUsl TaHHBIX;

— ABBYY FineReader 11 - mporpamMma st OITHYECKOTO
pacrio3HaBaHusi CHMBOJIOB,;

— Elcut 6.3 Student - mporpamMma IjIst IPOBEAECHUS HHXEHEPHOTO
aHalmM3a W JIByMEPHOTO MOJCIUPOBAHHUS METOIOM KOHEYHBIX
anementoB (MKD);

— Adobe Acrobat XI Pro — maker mporpamMm s CO3JaHUS H
MIPOCMOTpa 3JIEKTPOHHBIX IMyOnukanwmii B opmate PDF;

— AutoCAD Electrical 2015 Language Pack — English -
TpEXMEpPHAss CUCTEMa ABTOMATU3UPOBAHHOTO INPOEKTUPOBAHUA H
JepUEHU,;

- MATLAB R2014a - makeT MpHUKIATHBIX MPOTPaMM IS
pelIeHUs 3a/lad TEXHUYECKUX BBIYMUCIECHUN U OJJTHOMMEHHBIN SI3BIK
MPOrPaMMHUPOBAHUS, UCTIOJIb3YEMBIN B 3TOM MAKETE

— CooCox — cpena Ui MpPOrpaMMHUPOBAHUS U MOCIUPOBAHUS
paboThl MUKPOTIPOIIECCOPOB M MUKPOKOHTPOJLICPOB

— Altera Quartus 13.0 cpema it KOH(PHUI'YPUPOBAaHHS |
MonenupoBanus padots! [IJINC

Pa3paborana onexkTpoHHass TMpe3eHTAIMs JIEKIIMOHHOTO Kypca, JJis
JIEMOHCTPALMKA KOTOPOU HEOOXOAUM BUICOIIPOCKTOP, HOYTOYK M DKPaH.

JlabopaTopus MpoeKTHOTO Mo ieTupoBanws, L529.

VI. METOJIMYECKHUE YKA3ZAHUS IO OCBOEHUIO
T CTUTIIAHBI

B nmanHOM  pazgene  nOpuBEOEHBl  Marepualibl, [OMOTAKOUIME B
IIOCJIEA0BATEILHOM U3Y4YEHUH JVCLATUIAHBI «IIpoextupoBanue
CHEHUAIN3UPOBAHHBIX MUKPOIIPOLIECCOPHBIX YCTPOUCTBY

Ha u3yuyenue AUCHUIUIMHBI, KpPOME ayJMTOPHBIX 3aHATUN OTBOAUTCA 34 yaca

CaMOCTOSTEILHON paOOTHI.



Ha Jnexumsix mnpenonaBaTelib OOBICHSET TEOPETUUYECKUNM Marepual.
W3noxxeHne matepuaina HampaBjieHO Ha (popmupoBaHue o0mienpodheccuoHaIbHbIX
1 podeCCHOHANBHBIX KOMITETCHINA. Ha mpakTruuecknx 3aHATHSIX TPErogaBaTeb
Pa3bACHAET METOAUKY U MOPSIIOK BBIOJIHEHUS 3aJaHUM, OTBEYAET HA BOIMPOCHI 110
TeMe 3aHATHA. BO BTOpOW dWacTW 3aHATHS CTyICHTaM Tpenjaraercs padboTraTtb
CaMOCTOSITENIbHO, BBITIONHAA 3amdanus B cpemax CooCox u Altera Quartus.
[IpenonaBarenb KOHTPOJUPYET pabOTy CTYIEHTOB, OTBEYACT Ha BO3HUKAIOIIUE
BOIIPOCHI, MOJICKA3bIBAET XOJ U METO]I pelieHus. Eciau mojiydeHHbIX B ayJIUTOPUU
3HAHUW OKaXETCSA HENOCTATOYHO, CTYAEHT MOXKET CaMOCTOATENbHO MOBTOPHO
MPOYECTh JICKIUIO WM COOTBETCTBYIOIIEE MOCOOME, MPOCMOTPETh MPAKTUKYM C
pa3o0paHHBIMU TpUMEpPaMU, a TaKXke MPUUTH Ha IUJIAHOBBIE KOHCYJIbTAIlUU

IIpCIoaaBaTCIiAd.

Jlist obecriedeHHs] CUCTEMAaTHUYECKOW M PETYJIIPHON pabdoThl MO M3YUYEHUIO
JUCLUUIUIMHBL W YCIIEIIHOTO IPOXOXKIEHUS IPOMEKYTOUHBIX M  HMTOTOBBIX
KOHTPOJIHBIX ~ HCIBITAHUM  CTYIEHTY  PEKOMEHAYETCSd  MPUIEPKUBATHCS
CJIEYIOILETrO MopsiKa 00yUeHUs:

1. CamocTosITeNbHO OMNpPEAeIUuTh 00bEM BpPEMEHHU, HEOOXOIUMOTO IS
MpopabOTKHU KaXKI0M TEMBI.

2. PerynsipHO u3y4aTh KaXIylO TEMY AUCLUIUIMHBI, UCIOJIbB3Ys pa3InYHbIC
(bopMbl UHANBUIYATBHON paOOTHI.

3. CornacoBbiBaTh € MpenojaBareieM BUIbl PpabOThl MO H3YYEHHUIO
JUCLUTIIUHBI.

4. Tlo 3aBeplI€HUH OTIEIBHBIX TEM IE€pEaBaTh BBINOIHEHHbIE PaOOTHI
IIPENOIaBATEIIO.

Teopernyeckas YacTb AUCHUIUIMHBI PACKpPbIBA€TCd Ha JIEKIHUOHHBIX
3aHATHUSX, TaK Kak JIeKIMs SBJISETCS OCHOBHOW (opMmoil oOyueHus, rae
IPENoIaBaTesieM AAI0TCS OCHOBHBIE MOHATHUS AUCHUIUIMHBL. [lociaenoBarenbHOCTh
U3JI0KEHHS] MaTepuaia Ha JIEKIIMOHHBIX 3aHATHUSIX, HalpaBiieHa Ha (opMupoBaHUe

Yy CTYACHTOB OpHeHTHPOBOHHOfI OCHOBBI JIJIA ITOCICAYIOHICTO YCBOCHUS MAaTCpUaIa



IpU CaMOCTOATENbHONW padoTe. Bo BpeMs JEKLIMH PEKOMEHIYETCS COCTaBISATh
KOHCIEKT, (UKCUPYIOIIUI OCHOBHBIE IIOJIO)KEHUS JIEKIMU M  KJIIOYEBbIE
ONPENEIICHUS IO IPOMJICHHON TEME.

[IpakTnueckue pabOThl HampaBiieHbl Ha (OPMUPOBAHHE Yy CTYJIEHTOB
HABBIKOB CAMOCTOSITENBHOM HCCIIEOBAaTENBCKOM paboThl. B Xoae mpakThyeckux
3aHATHN  YIIIyOJSIFOTCA M 3aKpEIUISIIOTCS  3HAHUS  CTYJEHTOB IO psay
PaCCMOTPEHHBIX Ha JIEKIUAX OOLIMX BOIPOCOB.

B mpouecce NMOArOTOBKM K NPAKTHYECKUM 3aHATHUSM CTYAEHTBl MOTYT
BOCIIOJIb30BaThCSl KOHCYIbTALMSIMU IIPENOIaBATENS.

Bompocel  pabodeit mporpamMmbl JAMCHUMIUIMHBI, HE BKJIIOYEHHBIE B
ayJUTOPHYIO paboTy, JAOKHBI OBITh HM3yYEHbl CTYJIEHTaMH B  XOJE
camMoCTOSITeNIbHOM paboThl. KOHTposIb caMOCTOATENbHON pabOThl CTYACHTOB Haj
y4eOHOM MporpaMMoi Kypca OCYIIECTBISIETCS METOJOM YCTHOIO ONpoca WU
MOCPEJICTBOM TECTUPOBaHUs. B Xoae caMocToATENbHON pabOThl KAl CTYJEHT
00513aH MPOYUTATh OCHOBHYIO M IO BO3MOKHOCTH JIONOJHUTEIBHYIO JUTEPATYpPy
10 U3y4aeMOM TeMe, JOMOJHUTh KOHCIEKTHI JIEKI[UI HEIOCTAIOIUM MaTEepHalioM,
BBIIIMCKAMU U3 PEKOMEHIOBAHHBIX IIEPBOUCTOYHUKOB.

[Ipu wusydyenun paucuumuiuHbl <«lIpoekTupoBaHue crenUaTu3uPOBAHHBIX
MUKpPOIIPOLIECCOPHBIX ~ YCTPOMCTB»  HCHOJB3YIOTCA  CIEIYIOUIME  BHJbI
CaMOCTOATENLHON pabOThI CTYJECHTOB: MOUCK (1TOA00P) JUTEpaTyphl (B TOM YHUCIE
AJIIEKTPOHHBIX MCTOYHMKOB HMH(POpPMALMM) TO 3aJaHHOM TEME, CPaBHHUTEIbHBIM
aHaJlu3 Hay4yHbIX MyOJMKanuil; pa3paboTKa W MpEICTaBICHHE Mpe3eHTAlMH 10
3aJJaHHBIM TEMaM; HalKMCAaHWE 3CCE, IOArOTOBKA M YYacTHE B HAy4HBIX
CTYJE€HYECKUX KOH(pepeHuusx. JIns MNOArOTOBKM K 3aHATUAM, TEKYIEMY
KOHTPOJIFO M TPOMEXKYTOUHOW aTTEeCTAlUU CTYAEHTBI MOTYT BOCIOJIb30BATHCS
HayuyHoU Oubmmorexoil [IBDY, anekTpoHHBIN KaTanor KOTOPOW PachoIOKEH M0
aeKTpoHHOMY azapecy www.dvfu.ru/library, rae OHM HMEIOT BO3MOXHOCTH
HOJIyYUTh AOCTYI K Y4eOHO-METOAMYECKUM MaTepHaiam, kak oudnuoreku JBDOY,
TaK M MHBIX JJIEKTPOHHBIX OMOJMOTEYHBIX CUCTEM. B CBOIO ouepenb, CTYAEHTHI

MOTYT B3SThb Ha JOM HEOOXOAMMYIO JHTEpaTypy B OHOIMOTEKe, a Takke



BOCIIOJIb30BaThCd  4uTaidbHbiMM  3ajamMu  JIBOY. [Ilo cormacoBanuio ¢
MIPETO/IaBaTeNIeM CTYJICHT MOXET MOATOTOBUTh JOKJIAJ, IPE3CHTALMI0 WU
COOOIIEHNE TI0 pa3eny AUCIUIUIMHBL. B mpoliecce moAroToBKM CTYICHTHI MOTYT
BOCIIOJIb30BaThCA KOHCYJbTAIUSIMU TpernojaBatens. OOydyeHue npesrosiaracT, B
OCHOBHOM, CaMOCTOSITEJIbHO€ H3y4eHUE YYEOHOro MaTepualia CTYJCHTOM C
WCITOJIb30BAHUEM JJICKTPOHHBIX  y4EOHO-METOIUYECKUX TIOCOOMH, a TakKe
Y4eOHUKOB M JIPYTOM CIIPABOYHOM JIUTEpPaTyphl

K »sk3ameny no gucuuruimae «lIpoekTtupoBanue cnennaau3upOBaHHBIX
MHKPOIIPOIECCOPHBIX YCTPOMCTBY» CJEAYET HAuMHATh C MEepBOro 3aHsATus. Ha
AK3aMEHE IIperojaBarelib yUYUTHIBAET B T.4. aKTUBHOCTH PabOTHI CTYyJICHTa Ha
ayAUTOPHBIX 3aHATUIX, Ka4eCTBO BBITIOJTHECHUS 71a00paTOPHBIX u

CaMOCTOATCIIbHBIX pa60T, TCCTOBBIX Ba,Z[aHI/Iﬁ UT.AO

VIl. MATEPHAJILHO-TEXHUYECKOE OBECHEYEHHUE
TV CHUTIIIAHBI

JIJisi poBesieHUsT UCCIEAOBAHMM, CBSI3AHHBIX C BBIMOJHEHUEM 3aJIaHUS 110
JTUCITUTIIMHE, a TakKKe JUIsl OPTaHM3aIliU CaMOCTOSATEIBLHON paboThl CTyJICHTaM
KpoMe Jaboparopuu L5296 noctymHo cienyroiee 1abopaTopHoe 000pyA0oBaHUE U
CHeIMaIn3upPOBaHHbIe KAOUHETHI, COOTBETCTBYIOIINE ICUCTBYIOMUM CaHUTAPHBIM
¥ TIPOTHUBOIIOKAPHBIM HOPMaM, a TakyKe TPEOOBAHUSAM TEXHUKH 0€30TaCHOCTH TIPH

MPOBEICHUH YUEOHBIX M HAYYHO-TIPOU3BOJICTBEHHBIX PabOT:

HaumenoBanue
000py/10BAHHBIX TOMeENIeHU I
M [IOMellleHH i 1JIs
CAMOCTOSITEJIbHOI PadoThI

ITepeyenb 0CHOBHOTO 000pPYyAOBAHHA

Yacrotomep ®P-551A; vactoromep U3-34; Hacroromep U3-32;
Jlaboparopuu kadeapsl GU3NKH, JlaGopaTopHbIe yCTaHOBKH

ayn. D 627 Hoytoyk Lenovo ThinkPad X12le Black 11.6" HD(1366x768)
AMD E300.2GB DDR3.320GB

Yacroromep Y3-54; [Mpubdop C1-76; KomiutekT odbopymoBanus Nel;

Jlaboparopust BeraucnurenbHOM JlaGopaTopHbIii KOMIUIEKT OCHOB pa3paOOTKH  HWHXEHEPHBIX
TEXHHUKH Ka(eapsl npunoxkeHuit u cucrem cobopa manueix N1 USB-DAQ Bundle X-
npubdopoctpoenus, aya. E 628 series;  Y4eOHO-MCCIIEIOBATEILCKUIT ~ KOMIUIEKC  MOJYJIBHBIX

npuoopoB NI Modular Instruments Kit




Kommprorepnsrii kimace, Ayn. E628

Mowno6a0ok HP ProOmne 400 All-in-One 19,5 (1600x900), Core i3-
4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty

HuraneHble 32161 Hayunoit
oubmmorexu JIBOY ¢ oTKpHITHIM
JIOCTYTIOM K (hOHITY

(xopmyc A - yposeHb 10)

Mono6iok HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-
4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty

Cxkopoctsb goctyna B Mareprer 500 Mowut/cek.

MynbsTMeIUiHAS Ay AUTOPUS
E625.

mpoekrop 3-chip DLP, 10 600 ANSI-ma, WUXGA 1 920x1 200
(16:10) PT-DZ110XE Panasonic; skpan 316x500 cm, 16:10 ¢ 2.
MIPHUBOIOM; KpeIUIeHHe HacTeHHo-motomounoe Elpro Large Electrol
Projecta; npodeccuonansuas XK-mauens 47", 500 Kn/m2, Full HD
M4716CCBA LG; mnoacucreMa BHUJICOUCTOYHHKOB JIOKYMEHT-
kamepa CP355AF Avervision; moacucreMa BHICOKOMMYTAITHH;
MOJICHCTEMa ayJNOKOMMYTAIlMK W 3BYKOYCHJICHHS; IOJCHCTEMA

WHTEPaKTUBHOTO ympaBleHus; OecrpoBonubie JIBC obecriedeHs
cucremoit Ha 6a3ze Touek moctyma 802.11a/b/g/n 2x2 MIMO(2SS)




[Ipunoxenue 1

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPALIUMN
denepanbHOE roCcy1apCTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHHE
BBICILIET0 00pa30BaHuUs
«/laIbHEeBOCTOYHBIN (eepaIbHbII YHHBEPCUTET)

(ABDY)

NHXXEHEPHAS IKOJIA

YYEBHO-METOJNYECKOE OBECHEYEHUE CAMOCTOSITEJIbHOM
PABOTbBI OBYYAIOILINXCA
no aucuuiuinae «IIpoekTrpoBaHue crienMaIM3UPOBAHHBIX MUKPOIIPOIIECCOPHBIX
YCTPOMCTBY»
Hanpasiaenue noaroroBku 12.03.01 «IIpubGopoctpoeHue»
[Tpodunb «AkycTrudecKkue mpuOOPhl U CUCTEMBI»
dopma oOydeHHUs OUHAas

r. BnagusocTok
2018



ILinan-rpaduk BbINOJHEHHUS CAMOCTOSAITEILHOM PadoThHI M0 JUCUUIJINHE

«IIpoexTHpoBaHUE CIENMATUZUPOBAHHBIX MUKPOINIPOIECCOPHBIX YCTPOICTBY.

Ne Jara/cpoku Bun Ipumepubie | @opMa KOHTPOJIS
n/m BbINOJIHEHUS CaAMOCTOSITEILHOM HOPMBI
padoThI BpeMeHH Ha
BbITIOJTHEHH €
1 1-10 menenu Brmmonaenue 34 ygac 3amura 1a60paTOPHBIX
nabopaTopHbBIX paboT pabot u
1 UHIUBUTyaJIbHBIX WHIUBUTYJIbHBIX
3aJJaHUH, BBIJAHHBIX 3aJaHuH
Ha I13
2 11 nenens, ceccus | Ilonroroska k 36 DK3aMeH
9K3aMEHY

IIporpamma camocTOAATEIbHOI PA0OTHI CTYJACHTOB.

BueayautopHas camocTosiTeibHasi paOoTa BKJIIOYAET B CeOsl CIEAYIOIIUE
dbopMBbl yueOHOH AeATeTLHOCTHU:

- MpopaboTKa JICKIIHH;

- CaMOCTOSITENIbHOE H3YYEHHE JOIMOJIHUTEILHOTO TEMaTHYeCKOro MaTepualia
Kypca;

- U3y4€HUE OCHOBHOIO U JIOMOJIHUTEIBLHOTO TEOPETUUYECKOr0 MaTepuaia 1o
y4eOHUKaM, TOCOOUSIM, MOHOTpadusiM, IEPUOIUUECKOM JIUTEPATYPE;

- IOJTOTOBKA K MPAKTUYECKUM 3aHITHSIM;

- BBITIOJIHEHUE UHAUBUIYaTbHbIX 3aJJaHUT;

- IOJITOTOBKA K KOHTPOJIbHBIM 3aHSITHSIM;

- BBITIOJTHEHUE KYPCOBOM paOOThI

- MMOJITOTOBKA K Ca4e dK3aMeHa.

B npouecce wusyuenuss kypca “IIpoexTrpoBaHue crelUaIn3upOBAHHBIX
MHUKPOTIPOIIECCOPHBIX YCTPONCTB” Ha MPAKTUYECKUX 3aHATHUSIX CTYJIEHTaM JAr0TCs Ha
CaMOCTOSITEIbHYIO TPOPabOTKYy HECKOJIBKO TeM, JOTOJIHSIOMMX JICKIIMOHHBIN KYpC.
[Ipy BBHIMOTHEHWN WHAWBUIYATBHBIX 33JJaHUN CTYJEHTHI JODKHBI HAWUTH U U3Y4YHTh

JIOTIOJIHUTENILHYIO  JIMTEpaTypy, CIpaBOuHble MaTepuayibl. B xome oOyueHus B




CeMecTpe TPOBOMATCS KOHTPOJILHBIE OMPOCHI MO OCHOBHBIM pasienaM Kypca. Ilo
OKOHYAHUH CEMECTPA CTY/ICHTHI IOJDKHBI TIOATOTOBHUTHCS K K3aMEHY.

Texymmii KOHTPOJh MPOW3BOAMUTCS IYTEM OICHKH KadeCTBa BBHITOJTHEHHBIX
WHIMBUYaIbHBIX 3aJJaHUH, aKTUBHOCTH W PE3yJbTaTOB pabOThI HAa TPAKTUISCKUX
3aHATHSX, XO/1a BRITIOJTHEHUS U 0(hOPMIICHHSI JTa0OPaTOPHBIX PAOOT.

[lo pucrumnuHe y4eOHBIM IUIAHOM TMPEAYCMOTPEH 3K3aMEH B 8 ceMecTpe,
KOTOPBI CHAIOT BCE CTYIEHTHI BHE 3aBUCHMOCTH OT PEUTHHTa TO pPe3ysbTaram
TEKyImero KoHTposs. K 9K3aMeHy [OIMyCKaloTCs CTYJSHTHI, BBHITIOJIHUBIIUE U
3alIUTUBIINEG WHIUBUAyaJIbHBIC 3aJaHusi, Ja0opaTopHble paboThl. K3aMeH
MPOBOJIUTCS B MHUChMEHHOM (Qopme. [Ipumepsl 5sK3aMEHAIIMOHHBIX BOMPOCOB

IpuiararOTcsd. CTYI[GHTaM AOCTYIIHBI IICPCYHN BOIIPOCOB, BBIHOCUMBIX Hd 9K3aMCHBI.



[Tpunoxenue 2

§

MHWHHCTEPCTBO OFPA3OBAHUSA 1 HAYKU POCCUMCKOM ®EJIEPAITUN
denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUs
«/1aJIbHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»

(ABDY)

NHXEHEPHAS IKOJIA

®OH/I ONEHOYHbBIX CPEJACTB
no pucuuruze «IIpoekTnpoBanue crienuaiIu3upOBaHHBIX MUKPOIIPOLIECCOPHBIX
YCTPOMCTB»
12.03.01 - «IIpubopocTpoeHue
[Tpodune AxycTuueckrue npuOOpbl U CUCTEMBI
®opma NOATOTOBKH OYHAs

r. BnagusocTok
2018



MMacnopt ®OC

Kox u ¢popmyanposka Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIIETEHIHH
OITK-7 KaK WCIIOJb30BaTh COBPEMCHHBIE MPOrPaMMHbBIE
CHOCOBGHOCTRIO 3HaeT cpeacTsa MOATOTOBKH KOHCTPYKTOPCKO-
HCHOIB30BATE TEXHOJIOTHYECKOM JIOKYMEHTAIIMN
COBPEMEHHBIE HCIIOJIB30BaTh COBPEMEHHBIE TIPOTPAMMHBIE CPEJICTBA
IPOrpaMMHBIE Vmeer MOATOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTHYECKOM
CpelcTBa  IOJIrOTOBKH JIOKYMEHTAI[H
KOHCTPYKTOpCKO~ HABBIKAMH TMPAKTUYECKOW PabOThI ¢ MPOrPaMMHBIMH
TCXHOJIOTHIECKOU Bnameer | cpenctBaMu i HOATOTOBKM — KOHCTPYKTOPCKO-
AOKYMEHTallU! TEXHOJOIMYECKON JOKYMEHTALUH
OIIK-8 3Haer [Ipuxiiagueie  mporpamMmbl  JUIsl  IIPOU3BEIEHUS
CIOCOOHOCTBIO pacueroB u mnporpammupoBanus. Microsoft Office,
HACTIOJIB30BATh Microsoft Visual Studio, Matna6 u np.
HOPMATHBHbIC _ | Ymeer [Monb30BaThess NPUKJIAAHBIMA — [IPOTPAMMaMd  JJISI
AOKYMCHTBI B CBOCH NPOU3BENEHUS PACUYETOB U IPOrPAaMMHUPOBAHHS.
ACATCIILHOCTH Microsoft Office, Microsoft Visual Studio, Marna6 n
Ap.
Biageer | cmocoGHOCTBIO MCIIOJIB30BATh HOPMATUBHBIE
JIOKYMEHTBI B CBOCH JIEATEILHOCTH

[K-2 3Haer OCHOBHBIE npaBmiIa paboThI B cpenax
FOTOBHOCTBIO K POEKTUPOBAHUS u MOJIETUPOBAHHUS
MaTeMaTHIeCKOMY MHKPOIPOIIECCOPHBIX ycTpoicT: Quartus, Modelsim,
MO/ICITHPOBAHHIO CooCox, LabView.
MPOLECCOB U OOBEKTOB | yyeer paborarh C MPOEKTAMHM HU3KOTO W CPEIHEr0 YPOBHS
pUOOPOCTPOCHUS U UX JIO)KHOCTH B cpenax OPOCKTUPOBAHUS u
HCCIIe/IoBAHMIO Ha Oase MOJICIIUPOBAHKST  MHUKPOTIPOIIECCOPHBIX  YCTPOMCTB:
CTaHAapTHRIX  TTAKCTOB Quartus, Modelsim, CooCox, LabView.
ST PR AHOTO Braneer HaBBIKAMH CaMOCTOSITSIILHOM
IIPOEKTUPOBAHUSA u pa3paboTKH MPOEKTOB
CAMOCTOATENBHO HHM3KOTO M CpEIHEr0 YPOBHS JIOKHOCTH B Cpelax
pa3paboOTaHHBIX POEKTUPOBAHUS u MOJIEIUPOBAHHMS
IPOrPaMMHBIX MHKPONIPOLECCOPHBIX yeTpoiicTs: Quartus, Modelsim,
IPOJIYKTOB CooCox, LabView.

Ne | Konrtponupyemsie | Kozasl u 3tansl popmupoBaHus OneHouHbIE CpeICTBA -

n/n | Moaynu/ pazaeins / KOMITIETEHIINH HaUMEHOBAHUE
TEMBI TUCLUILIINHBI Texymmit [Ipomexyrounas

KOHTPOJIb aTTecTranus

1 Mopyns 1. OIIK-7 3HaeT Brmmonnenue | 3amura JIP
Paznen 1. OIIK-8 JIP, pabora | Dx3ameH
0630p [TK-2 Ha [13
MHKPOIPOLIECCOPH Ywmeer Brimonnenue | 3amura JIP
BIX YCTPOMCTB H JIP, pabora | Dx3ameH
CpENCTB Ha [13




pa3paboTku Bnaneer Brinonnenue | 3amwura JIP
JIP, paborta | Dx3ameH
Ha [13
Moayinsb 1. OIIK-7 3Haer Brimoagenue | B 3amura JIP
Paznen 2. OIIK-8 JIP, pabora | Dx3ameH
HuTtepdeiico [1K-2 Ha [13
ﬁiﬁigg%ﬁi?op H VYwmeer Brmmonnenue | 3amura JIP
JIP, paborta | Dx3ameH
Ha [13
Bnaneer Brinonnenue | 3amwura JIP
JIP, paborta | Dx3ameH
Ha [13
Moayinsb 1. OIIK-7 3Haer Brimonnenune | 3amura JIP
Paznen 3. OIIK-8 JIP, pabora | Dx3ameH
Konuposanue [1K-2 Ha I13
uHbOpMaINU U Ymeer Boinonnenue | 3amura JIP
3aluTa JIP, paborta | Dx3ameH
uHpOpMaIu Ha [13 DK3aMeH
Bnaneer Brimonnenune | 3ammra KP
JIP, paborta | Dx3ameH
Ha [13
Moayins 1. OIIK-7 3HaeT Brimonnenue | 3amwura JIP
Pasnen 4. OIIK-8 JIP, paborta | Dx3ameH
Muxponpoueccops | [1K-2 Ha [13
BI€ CUCTEMBI Ywmeer Brimonnenue | 3amura JIP
00paboOTKH U JIP, pabora | Dx3ameH
OTOOPaKECHHS Ha [13
uHpopManuu Bnaneer Brmonaenue | 3ammumra KP
JIP, pabora | Dk3ameH
Ha [13
Mopyns 1. OIIK-7 3HaeT Brmonnenue | 3ammura JIP
Paznen 5. OIIK-8 JIP, pabora | Dx3ameH
Muxponpoueccops | [1K-2 Ha [13
bI€ CHCTEMBI cOOpa Ywmeer Brimonnenue | 3amura JIP
uHpopMauu JIP, pabora | Dx3ameH
Ha [13
Bnaneer Brimonnenue | 3ammra KP
JIP, pabora | Dk3ameH
Ha [13

IIIkana oueHUBaHUsA YPOBHS CPOPMHUPOBAHHOCTH KOMIIETEHIIUI

(¢popmymposka
KOMIIETCHIIUH

Koa n

Jtansl GopMHUPOBAHUA
KOMIICTECHIIMU

KpHUTepUHU

nmoxKa3sarteJjin

0aJ1J1bI




OIIK-7
CIIOCOOHOCTEIO
HCIOJIb30BATh
COBPEMEHHBIC
MporpaMMHbIe
cpencTBa
MOJATOTOBKH
KOHCTPYKTOPCKO-
TEXHOJOTMYECKOM
JIOKYMEHTAITU!

3naer | OCHOBHBIE IOHATHSA U | 3HAaHUE CdopmupoBan | 65-71
(mopor | ompeneneHus, OCHOBHBIX 0 3HaHUE
OBBII HUCIIOIB3yEMBIE B MOHITHUH, MMOHSATHUH,
ypOBE | COBpEMEHHBIX onpezeNieHUui | ompeesieHnui
Hb) IIPOTPaMMHBIX
CpeICTBaxX MOATOTOBKH
KOHCTPYKTOPCKO-
TEXHOJIOTHYECKON
JIOKYMEHTAIUU
YMeer | monb30BaThCs YMenue YBepeHHo 71-84
(mpoaB | OCHOBHBIMU MOJIb30BATHCS | BBIMOJHSAET
UHYTHl | MIOHSATHUSIMU, OCHOBHBIMH npocTeiiime
i) oTnpeAeICHUsIMU U MOHSATUSAMH, 3a/1auu c
COOTHOILIEHUS OTpe/ieNieHUs] | UCIOJIb30BAHU
HCIIO0b3YEMBIMU B MU U | eM
COBpPEMEHHBIX COOTHOILIEHUS | COBPEMEHHBIX
MIPOTPaMMHBIX HCIIOJIB3YEMbI | IPOTPAMMHBIX
CpeICTBaxX MOATOTOBKH | MU B | CpelcTB
KOHCTPYKTOPCKO- COBPEMEHHBIX | TTOJATOTOBKHU
TEXHOJIOTHYECKON IPOrpaMMHBI | KOHCTPYKTOPC
JIOKyMEHTAIUU X CpeACTBax | KO-
MOJITOTOBKHU TEXHOJIOTHYeC
KOHCTPYKTOpC | KOH
KO- JIOKyMEHTaIuU
TEXHOJIOTHYEC | B obnactu
KoM MUKPOTIPOIIECC
JIOKYMEHTAll | OpPHOM
u TEXHHUKHU
BaJiece | YBEpPEHHO YMmenue Cdhopmuposan | 85-100
T MOJIb30BaThCA aHAJIM3UPOBAT | O yMEHUue
(BBICOK | OCHOBHBIMH b, 0000mIaTh | aHATU3UPOBATH
ui MOHATHIMH, U TPUMEHATH |,  0000IIaTh,
orpeeNeHUusIMU U | COBPEMEHHBIC | MPUMCHSITH
COOTHOUIEHUS B | IPOTPAMMHBI | 3HAHUS
oOnactu 00paboOTKH | €  CpelcTBa | COBPEMEHHBIX
CUTHAJIOB: CHEKTPBI, | MOJATOTOBKU MIPOTPaMMHBIX
KOppeJISIus, KOHCTPYKTOPC | CPEACTB
uuppoBsle  GUIBTPHI, | KO- MOATOTOBKH
oOHapyxeHHe TEXHOJIOTHYEC | KOHCTPYKTOPC
CUTHAJIOB, BBIMIOJHATh | KOU KO-
CHEKTPAITLHBIN U | TOKYMEHTAIlM | TEXHOJOTHYEeC
KOPPENIALMOHHBIN . KO
aHaJIN3 JIOKYMEHTAIUN
B obnactu
MUKpOIIpoI1IecC
OpHOI

TEXHUKHU




OIIK-8 3HaeT | OCHOBHBIE Hanuune CdopmupoBan | 65-71
CITOCOOHOCTBIO (mopor | HOpMaTHBHBIC 3HaHUI bl HayaJbHBIC
UCIIOJIb30BaTh OBBIIl | IOKyMEHTBHl B 00JacTH | OCHOBHBIX 3HAHUS
HOpMAaTUBHBIE ypOBE | MHKPOIIPOLIECCOPHOM HOPMATUBHBIX | HOPMATHUBHBIX
JIOKYMEHTBI B | Hb) TEXHUKH. JOKYMEHTOB | JJOKYMEHTOB
cBOEH
JIeSATeTbHOCTH yMEET | UCIOJIb30BaTh Hannuue Cdhopmuposan | 71-84
(MpoJiB | HOpMAaTUBHBIE chopMupoBaH | O yMEHHE
UHYTHl | IOKyMEHTBl B CBOEH | HBIX 3HAHUH | HCIIOJIB30BAThH
i) JEeSITeNIbHOCTH HOPMATHUBHBIX | OTE€UECTBEHHBI
JOKYMEHTOB | €
HOpMaTUBHbBIE
JTIOKYMEHTBI
Bnane | yrimyOneHHBIMU YMenue Cdopmuposan | 85-100
eT 3HaHUSAMH B 00JIACTH C | IPUMEHSATh 0 yMEHUe
(BBICOK | HCITOJIB30BATh OTE€YECTBEHH | MPUMEHSTh
uii) OTEYECTBEHHBIX U | bIC U | OTEYECTBEHHBI
MEXTYHAPOIHBIX MEXIyHApOa | € u
HOPMAaTHUBHBIX HBIC MEXTyHAPOIH
JOKYMEHTOB B 00JacTH | HOPMATUBHbBIE | bIe
MUKPOIPOIIECCOPHOU JOKYMEHTHI B | HOpMAaTHBHEIE
TEXHUKHU obriactu JIOKyMEHTHI B
MUKpOIIpoLieC | 001IacTu
COpHOI MUKpPOTIpOIIeCC
TEXHUKH OpHOM
TEXHHUKHU
[1K-2 3HaeT | MeroAabl U crnocoObl | Hannuue CdopmupoBan | 65-71
TOTOBHOCTBIO K | (IOpPOT | MOJEIUPOBAHHUS 3HAHUU bl HaydaJbHBIC
MaTeMaTHYECKOMY | OBBI | paboTHI OCHOBHBIX 3HAHUS B
MOJICIUPOBAHUIO | YPOBE | MUKPOIIPOLIECCOPHBIX | METOJOB M | objacTu
MPOLECCOB U | Hb) yctporicte u TIJIMC B | mpoBeneHue MPOBEICHUS
00BEKTOB cpenax pa3pabOTKU | SKCHEPUMEHT | SKCIIEPUMEHTA
nprOOPOCTPOCHHUS Coocox,Alterra QITBHBIX JTHHBIX
u X Quartus, LabView, | uccinenoBanu | ucciaenoBaHUM
UCCIIC/IOBAaHUIO Ha peuMyIIecTBa u| i o
6a3ze cTaHIapTHBIX HEJOCTaTKH
MIaKETOB ymeer | pabotaTh B  cpenax | YMeHHe CdopmupoBan | 71-84
aBTOMAaTH3UPOBaH | (MPOAB | pa3paboTKU OTIpeNeNIATh U | O yMEHUue
HOTO unytel | Coocox,Alterra AHAIIU3UPOBAT | ONPECACIIATE MU
OPOEKTUPOBAHUA | i Quartus, LabView | 5 pe3ynbTaThl | aHATU3UPOBATH
U CaMOCTOSTEIHHO COCTaBIISITh U | MOJICTUPOBAH | PE3YJIbTaThI
pa3paboTaHHbBIX OTJaXUBaThb TPOCThIE | Ui PaOOTHI | MOJICIUPOBAHU
IPOTPaMMHBIX MTPEKTHIL. MHUKPOKOHTPO | 5 paboThI
POJYKTOB JUIepOB MHUKPOKOHTPOJ
JIEpOB.
BJIa/Ie€ | OCHOBHBIMU METOJAMH | YMeEET Ccdopmuposan | 85-100
T Y IpHEeMaMU MIPUMEHSITh 0 YMEHHE
(BBICOK | IPOBEACHUS METO/IbI U | KBaIU(UIIUPOB
uii) AKCIIEPUMEHTATBHBIX MIPHEMBI aHHOTO
UCCIIEIOBaHUM € MPOBEACHUSl | IPOBEACHUS
WCTIOJIB30BAHUEM CpEJl | OKCIIEPUMEHT | SKCIIEPUMEHTa
Coocox,Alterra AIBHBIX JIBHBIX




Quartus, LabViewnab | uccieqoBanu | MCCAEHOBAHHUI
u W YHCJICHHOTO
MOJIETMPOBAHH

s.

MeToanuecKkue peKoMeHAaluu, ONpeaesiionue nNpoueaypbl oOlleHUBAHUSA

pPe3yJabTaTOB OCBOCHHUA TUCHUIIJIMHDBI

Texkymasi arrecrauMs CTyAeHTOB. Tekyiias arrectauus CTYAEHTOB IO
nucuumuindHe  «lIpoekTupoBaHKne CHENUATU3UPOBAHHBIX  MHUKPOIPOIECCOPHBIX
YCTPOMCTB» MPOBOAUTCS B COOTBETCTBHUM C JOKAJIbHBIMA HOPMATHUBHBIMU AKTaMHU
JIBOY u sBrseTcs 00s3aTeIbHOM.

Tekymas aTTecTanus o JTUACUUTUINHE «IIpoexTupoBanue
CHEIUATN3UPOBAHHBIX MHUKPOIIPOIIECCOPHBIX YCTPOUCTB» MPOBOAUTCS B (popme
KOHTPOJIBHBIX ~MEponpusiTuii (YyCTHOTO OMpoca, 3allUThl HWHIAUBUIYATbHBIX
3aJlaHui U JTa0OpaTOPHBIX padOT, TECTUPOBAHUS) MO OILICHUBAHUIO (PAKTUYECKUX
pe3ynabTaTOB O0YyUEHHUSI CTYACHTOB M OCYIIIECTBIIAECTCS BEAYIIIUM MIPEMO/1aBaTEIIEM.

OOBeKkTamMu OIleHUBaHUS BBICTYIIAIOT:

— yueOHasi JUCIUIUIMHA (aKTUBHOCTh Ha 3aHATHUAX, CBOEBPEMEHHOCTD
BBITIOJTHEHHUS PA3JIMYHBIX BUJIOB 3aJaHUM, MOCENIAEMOCTh BCEX BUJOB 3aHSATUN IO
aTTECTyEeMOU JUCHUILINHE);

— CTEIEHb YCBOCHUS TEOPETUUECKUX 3HAHUM;

— YPOBEHb OBJIQJICHUSI MPAKTUUYECKUMHM YMEHUSMHU U HaBBIKAMHU IO BCEM
BUJIaM y4eOHOM pabOoThI;

— pe3ybTaThl CAaMOCTOSITETLHON PabOTHI.

Kaxaomy o0OBEKTy OLICHMBAaHMS TPUCBAMBACTCS KOHKPETHBIM  Oasl.
CocraBisieTcsl KaJIeHIapHbIN MJIaH KOHTPOJIbHBIX MEPONPUATHNA M0 AUCIUIUIMHE U
BHeceHuss JnaHHbix B APC. Ilo okoHUaHuum cemMecTpa CTYAEHT HaOupaer
OTIPEJICTICHHOE KOJUYECTBO 0auioB, KOTOPBIE TEPEBOMATCA B MATHOATUIHHYIO
CUCTEMY OIICHKH.

IIpomesxkyTouHasi arrectamus cTyaeHTOB. [IpoMexxyTouHas arrectarus

CTYAEHTOB 1o  gucuumumHe  «lIpoekTtupoBanue  crieMaIu3upPOBAaHHBIX



MHUKPOIPOLIECCOPHBIX YCTPOMCTB» MPOBOAUTCA B COOTBETCTBUM C JOKAJIbHBIMU
HOpMaTUBHBIMU akTamu JIBDVY u siBnsiercs 00s13aTeabHOM.

Cornacuo yueonomy many OC BO JIBOY BumoM npoMexyTOYHOM
arrecraiu 1o  aucuuiuimHe  «lIpoekthpoBaHue — crnenManM3upPOBAHHBIX
MHUKPOTMPOILIECCOPHBIX YCTPONCTB» MPETyCMOTPEH AK3aMEH, KOTOPBINA MPOBOAUTCS

B YCTHOM (popme.

OneHovHbIe cpeacrea aJjs HpOMe)l(yTOqHOﬁ arrecranmmmu

Bormpocsl, BBIHOCMMBIE Ha 3K3aMeH N0 aucuuiuiiHe “TIpoektupoBanme
CHEHHUAIM3UPOBAHHBIX MHKPONPOLIECCOPHBIX YCTPOUCTB” B 3K3aMEHallMOHHBIX
owmierax Bonpockl GopMyIupyroTcs ubo Oojiee cxaTto, TuO0 Oosiee pa3BEpHYTO,
HO B Mpejenax JEeKIUOHHOTO Kypca.

1. CrpykTypHBIE CXEMBI W PETUCTPOBBIE MOJAETH  8-pa3psIHBIX
MUKPOKOHTPOJUIEPOB.

2. CrpyKTypHBIE CXE€MBl W PpETUCTPOBBIE MOJEIM  32-pa3psaHbIX
MUKPOKOHTPOJUIEPOB.

3. CTpyKTypHBIE CXEMBl M PETUCTPOBBIE MOJeIU 64-pa3psIHbIX
MUKPOKOHTPOJUIEPOB.

4. ITocnemoBarenbHbie nHTEpdeticel RS-232, RS-432, RS-485/

5. Untepdetic SPI.

6. Unrepdeiic CAN.

7. Nuarepoetic JTAG.

8. Uurepdetic 12C.

9. Nurepdetic 1-Wire.

10. MuTtepdeiic nokaabHOM ceTH.

11. Untepdeiic USB.

12. [locnenoBarenpHbIe U apasuieabHble HHTEP(DENChl, CpaBHEHHE.

13. Unrepdeiic Blue Tooth.

14. [TuknuyecKkue KObl.



15. IIudpsl ¢ OTKPHITHIM KITHOUOM.

16. becnipoBoiHbIE CETH.

17. OnTOBONOKOHHBIE CETH.

18.Uurtepdeiicer ALIII.

19. ALII mocnenoBaTeabHOro NpUOIMKEHHS

20.CBeTonoTHbIC MHANKATOPHBIC TTAHEITH.

21. KuakokpuCTaAINTMYECKUE HHIUKATOPHBIC MTaHEeIH.

22. CeHCOpHBIC UHAUKATOPHBIC TTAHEIH.

23. luHaMuueckast MHIUKAITHS.

24. BBoJ 1 BBIBOJI AaHHBIX. [IpOTOKOIIBI.

25.MHOrOoKaHaIbHBIA BBOJ HH(POPMAIIHH.

26. HTenneKkTyaabHble JaTYNKH.

227. O6navyHbIC TEXHOJIOTUN

28. PamnodacTtoTHas uaeHTUPHUKAIHS.

29. Cetb WIiFi: 0oCHOBHBIC KOHIICTIIIUH, JOCTOUHCTBA U HEIOCTATKH.

30. Cets Blue Tooth: ocHoBHBIE KOHIIENIINN, JOCTOMHCTBA U HETOCTATKH,

31. OnNTOBOJIOKOHHBIE CETU U UHTEPENUCHI: KOHIIETIIUU TTOCTPOCHHUS.

32. OOHapykeHHe W MCHpaBJIeHHE OMMOOK MpH nepegaye MHPOpMALUUA C
WCITOJIb30BAaHUEM ITUKINYECKUX KOJIOB.

33. 3ammra wuHpopMamuu. OCHOBHBIC KOHIICHIIMH, 3aKOHOJATEIbHBIC
orpannieHus. CoBpeMeHHBIEC MUGPHI C OTKPHITHIM KITFOUOM.

34. KpunTocToWKOCTh MU(GPOB C OTKPHITHIM KITFOUOM.

35. XsumpoBaHue.

36. Teopemnl paznoxenus K.lllennona, [[H®, KHO.

37. Baytpennee ycrpoiictso [IJIUC.

Bomnpocsl, Ha KOTOPBIE HEOOXOAUMO YMETh YCTHO AaBAaTh Pa3BePHYTHIN
oTBeT
(4TO 3TO TakKoe, ISl 4Yero MCHOJb3yeTcsi, OYeHb KPATKO INPHHIUI

nencTBUs)



1. CemeiicTBa MUKPOKOHTPOJIIEPOB.

2. [Ipoteccopubie sapa.

3. Taitmepsl 1 Mpo1eccopbl COOBITUH.

4. TTogpo6uOCcTH TexHoorus ARM.

5. OmepanuoHHBIE CHCTEMBI I 32-pa3psSaHbIX MHUKPOIPOIIECCOPOB H
MUKPOKOHTPOJUIEPOB.

6. Kpocc-cpencrna.

7. DMyASTOPHI, MPOTPAMMATOPHI, TU3ACCEMOIIEPHI.

8. IlocnenoBarenbhublie nHTEpPeiickl RS-232, RS-432, RS-485.

9. UnTepdeiic SP.

10. Untepdeiic CAN.

11. Unatepoeiicer 12C u 1-Wire,

12. Untepdeiic JTAG, BHyTprUCXEeMHOE IPOTPaMMHUPOBAHUE U OTIA]IKA.

13. Crex npotokosioB TCP/IP.

14. TTonsitue cokeToB bepkiu.

15. TloHsATHE MHKATICYJISLINH TaHHBIX.

16. Peanmmzamus mpoueaypsl OOHApyKCHHsI W HCHPABICHHUS OIIMOOK C
nomomeio CRC.

17. Cepuanuzarnusi, necepuainzanus, Mapliajud3anus U JeMapliain3aius
JTAHHBIX.

18. TIpotoxon USB. Koneunsle Touku, xocThl, ycTpoiicTBa. Kiaccet USB
YCTPOMCTB.

19. Cets WIiFi: ocHOBHBIE KOHIIENINN, TOCTOMHCTBA U HEJOCTATKH.

20. Cets Blue Tooth: ocHOBHBIE KOHLIENIINH, JOCTOMHCTBA U HELOCTATKH,

21. ONTOBOJIOKOHHBIE CETU U UHTEPPEHCHI: KOHIIETIIUN MOCTPOCHHUS.

22. OOGHapyXeHHE M HCIpaBJeHUE OIMMOOK MpH Mepenade uHGopMamuu ¢
WCITOJIb30BAaHUEM ITUKIMYECKUX KOOB.

23. 3ammta wuHopManuu. OCHOBHBIE KOHIICHIIMH, 3aKOHOJATEIbHbIC

orpanndenusi. CoBpeMeHHbIE MUGPBI C OTKPHITHIM KITIOUOM.



24. KpunToCcTOUKOCTh MUGPOB ¢ OTKPHITHIM KITFOUOM.
25. XsIIMpoBaHue.

26. Teopemsr paznoxenus K. Illennona, JIH®, KHO.
27. Pasnosunnoctu ITJIMC.

V. TEMATUKA U IIEPEYEHDB KYPCOBBIX PABOT U PE®EPATOB

Pedepatbl 1 KypcoBbie pabOThl HE TPEAYCMOTPEHBI yU€OHBIM TIAHOM.



