MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

P COOPMHPOBAHA, T eean T
COrNACOBAHA VTBEPXKIATO /A H. Jlenos/
" YT BE PmﬂE H A B 3 “u [ (®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

19.02.2026 .

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.1.28 LludpoBbie yCTPOHCTBA 1 MUKPOIIPOIIECCOPHI

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(crenmantbHOCTh) 11.03.04 Dj1eKTpOHKMKA U HAHOAJICKTPOHUKA
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)
HanpasnenHoctsb DJIeKTPOHHBIE TPHUOOPHI U YCTPOICTBA
Kypc 3
Cemectp 5
Pacnpenenenue yaeOHOro BpeMeHU

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

Jlexknun 36 JacoB

JIaboparopHbie pabOTHI 36 JacoB

[IpakTrueckue 3aHATHS - 4acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.) 72 4acoB

KonTakTHas paboTta mo sK3aMeHy 6 4acoB

Kypcogoii mpoekt (pabota) 5 ceMecTp

CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 7Kk3.) 72 9acoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

IK3aMEHY 30 JacoB

DKk3amMeH 5) cemMecTp

3auer - cemMecTp

BPK, /13 - ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnetmanbHOCTH) 11.03.04 DiIeKTpOHMKA M HAHOAJIEKTPOHUKA

[TporpamMmmy cocTaBuIu:

CTapIIMi NMpenoaBaTesib PTC COI'NTACOBAHO A.B. Kazapunosn
(1OMKHOCTD) (xadenpa) (N.0. damuus)

PACCMOTPEHA u OJIOBPEHA Ha 3acenannu kadeapsl, 3a KOTOPOH 3aKperyieHa TUCIUTLUINHA

Kadenpa paanoTeXHUYECKUX CUCTEM

(HaumeHoBaHME Kadeapsl)
18.02.2026 pOTOKOJ Ne 6

(mara)
3aBenyronuii kKageapoit COT'JTACOBAHO P.I'. Xa¢uzoB

(1.0. ®amunus)

Pa6ouas nporpamma COI'JIACOBAHA c¢ dakynbTeToOM (HHCTUTYTOM), BBIITYCKAIOMIEH (UMK )

kadenpori(amu).
COOTBETCTBVYET pgeiictyromieit OI1.
3aBenyronmii kKageapoit COT'JTACOBAHO J.E. Hlammn

(1.0. ®amumnus)

[Ipencenarens MeTonuyecko KoMmHMccHM (akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COI'NTACOBAHO A.H. Jlenos

(1.0. ®amumnus)

Okcnept(s): Jlanun Brnanumup Aanrapnosuy, gupekrop OOO "HII® Meta-Xpom"

Pabouas nporpamma npoBepeHa u 3apeructpupoBana B YMII 19.02.2026 r.
Crernanuct yueobno-meroguueckoro neHtpa COI'JTJACOBAHO /T.A. CmupHoBa/



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

HAaUMEHOBAHME |HMHIMKATOpa JOCTHKECHUS

KOMIIETCHIIMU KOMIIETCHIIUU
1. OIIK-4 OIIK-4.1. 3HaeT kak 3HaHMsA: TeXHUUECKUE XapaKTePUCTUKU U
Crniocoben HCII0JIb30BaTh HKOHOMHYECKHUE II0KA3aTEIIN OTEYECTBCHHBIX U
IIOHMMATh UH(POPMALIMOHHO- 3apyOeXKHBIX pa3padoTOK B 001IacTu
IIPUHIAIIBI KOMMYHUKAIIMOHHbIE PagUOdJIEKTPOHHON TEXHUKH.
paboThI TEXHOJIOTUH IIPU IOUCKE |YMECHMHA:
COBPEMEHHBIX  |HeoOXxoxumon HABBIKH: MCII0JIb30BaHUS IOMYJISPHBIX CETEBBIX
UHGOPMALIMOHH |UH(pOPMALIKH. PECYpPCOB U AJIEKTPOHHBIX OMOIMOTEK JUIsl TOUCKA

BIX TEXHOJIOTHH

M MICITOJIL30BaTh
WX ISl peIICHUS
3amad

pelieBaHTHOM UH(pOpMAIIH

OIIK-4.2. YMmeer
MIPOCKTUPOBATH PEIICHUE
KOHKPETHOM 3a/1auu

3HAHUA:

yMenusi: OCylecTBIATh COOp U aHAIU3 UCXOAHBIX
JAHHBIX JUJIS pacdyeTa U MPOSKTUPOBAHUS JeTaJICH,

NPO(ECCHOHANB |IPOEKTa, BHIOMpast Y3JI0B U YCTPOMCTB PalUO-TEXHUYECKUX CUCTEM
HOH ONTHMAJIbHBIA C1I0CO0 €€ OT6upaTh ONTUMANIbHbBIE MPOSKTHBIC PEIICHUS Ha
ACATCIBHOCTH  |PCHICHMS, MCXOJS U3 BCEX dTalax IPOEKTHOI'O IIpolecca OT TEXHUYECKOI'O
JEUCTBYIOIIUX IPABOBLIX |3a/1aHMs 10 IPOU3BOACTBA M3IEIIHIA.
HOPM U UMCIOINXCA HaBbIKM: VCrI01p30BaHus OMYJISAPHBIX IPOrPaMM U
peCypCoB u MPOTrpaMMHBIX KOMIUIEKCOB B 00JIaCTH
OTrpaHUICHUN. npodecCcHOHANLHON eATENbHOCTH
2. OIIK-5 OIIK-5.1. 3naer 3HaHusi: CoBpeMEHHbIE OTEYECTBEHHBIE U
Crniocoben COBPEMEHHBIE 3apyOeKHbIE MaKeThl IPOrPaMM JJIsl PEeLIeHUs
pa3pabaThiBaTh |MHTEPAKTHUBHBIE CXEMOTEXHUYECKUX, CHCTEMHBIX U CETEBBIX 3a1a4.
aJTOPUTMBI U MpOorpamMMHbIe YMEHUSA:
KOMIBIOTEPHBIE |KOMILUIEKCHI IS HABBIKH:
[IPOTPAMMEBI, BBITIOJIHEHUS U
MIPUTOJHBIC I |pEIaKTUPOBAHUS
MPAKTUYECKOTO |TEKCTOB, U300paKeHHI 1
IIPUMEHEHUS YEPTEIKEH.
OIIK-5.2. Ymeer 3HAHUA:
HCTI0JIB30BATh yMmenusi: OCylecTBIATh COOp U aHAIN3 UCXOJHBIX
COBPCMCHHBIC CPEACTBA | aHHBIX IS pacdeTa U MPOCKTUPOBAHUS JETANICH,
aBTOMAaTHU3alMM Y3JI0B M YCTPOMCTB PaInO-TEXHUYECKUX CUCTEM.
paspaboTKu 1 HABBIKH:
BBITTOJTHEHUS
KOHCTPYKTOPCKOM
JIOKYMEHTAIIWH.
OIIK-5.3. Bnaneer 3HAHMSA:
COBPEMEHHBIMHU yMEHHUSs:
1IpOrpaMMHBIMH HABBIKHU: IIOJATOTOBKU TEXHUYECKOI'O IIPOEKTA,
CpeACTBaMU IIOATOTOBKH  |BKITIOUAIOIIETO: Pa3padOTKy MPUHIIUITHATBHOW CXEMBI
KOHCTPYKTOPCKO- BCETO PAANO3IEKTPOHHOIO YCTPOMCTBA M OT-JIETbHBIX
TEXHOJIOTUYECKOM €ro JIeTajel 1 y3JI0B; BEIOOD TUIIA IEMEHTOB C
AOKYMCHTAIlHH. YYE€TOM TEXHHUYCCKHUX Tpe6OBaHI/H71 K

pa3padaTbIBAEMOMY YCTPOICTBY.




Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

Hucuurnnuna oTHOcUTCA K 00s3aTenbHor yactu OITOIL.

JucnuniuHa sBisieTcst 00s13aTeNIbHOM

Jns  mpomommkeHust  (GopMHpOBaHUS — 3asABICHHBIX ~ KOMIIETEHIIMH  HEOOXOIMMBI  3HAHHS
IpeecTBYOMMX auciuiuina: Mupopmanronnsie texuonoruu (OITK-4)

W3ydyaemass IUCHUIUIMHA SIBIISIETCS OCHOBOM I MPOJOJKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIIETEHIIMM B CIIEAYIOIIMX TOCYJapCTBEHHON MTOroBoi arrectauuu B (opme: Iloaroroska k
MPOLEAYpE 3aIIUTHI M 3aIMTa BBITyCKHOW KBanupukanuonHoit padorer (OITK-4), IToaroroBka k
IPOIIEIyPE 3alIUTHI M 3allUTa BRITYCKHON KBanudukannonnoi paborsr (OITK-5)

Pazzen 3. OLIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jis dopmupoBaHus 3asABICHHBIX KOMIIETEHLUH HCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTUH,
peanu3yromue AeATEIbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTHUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMU  CTPAaTErMUECKUMU TEXHOJIOTMAMM SIBIISIFOTCS: MCCIEAOBATEIbCKUE, JIEKIIMOHHBIC
3aHATUS, IPAKTHYECKHE U JIAOOPATOPHBIE 3aHATHS, TIPOLETYyPHl CAMOOOYUYCHHS, TPEHHHTOBBIC

Ha pnocTixkeHuMe KOHKPETHBIX Leneil OOydeHHs HalpaBieHbl IPUMEHsEMble TaKTUYECKHUE
TEXHOJIOTUH: MPOOIIEMHAs JICKIIHSI, POJIeBast UTPa

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

S cemecTp
. Konungectro | Dopmupyemsle
Bunpl 1 TeMBbI 3aHATHIA
4acoB KOMITETEHIIHH
Hudposas cxemoTexHnka 180 OIIK-4, OIIK-
5

Jlexuwus. . Cuctemsl cuucieHusi. @opMatsl MpeCTaBICHUS YUCE. 3
Apudmerndeckue onepanuy Haja JBOUYHBIMH YU CIaMH.
AkcromMaTuka 0yneBoi anredpsbl, cucteMbl (YHKLNN, CBOMCTBA
¢bynkunit, pynkmun «utpux eddepa», «crpenka [Tupcay,
HEOKBUBAJICHTHOCTH.
Jlexuust. CuHTE3 KOMOMHAIIMOHHBIX YCTpoHcTB. [IpuBeneHue 3
(GYHKINH K HOPMaJIbHBIM U COBEPIICHHBIM IPEICTABICHHUSIM
anreOps! oruku. CIH® n CKH®. Munnmuzanus GyHKUIUH 10
KputepusM. MeToasl MUHUMH3auu. BeipakeHne
MUHHMU3UPOBAHHBIX (PYHKIHMH B 3ajaHHOM Oa3uce. CuHTE3 U
aHaIU3 NUPPOBLIX YCTPOMCTB.
JlaboparopHas pabota. U3ydenne paboThI TOTHUECKHUX DJIEMEHTOB 3
JlaGopatopHas pabota. zyuenue pabotsl RS-tpurrepa. Uzyuenue 3
paboTel JK-Tpurrepa.
Jlexuust. MynbTUIUIEKCOPBI, AEMYIbTHILIEKCOPHI, IU(PPATOPHI, 2
nemudpaTopsl, KOMIIAPATOPBI, CYMMATOPbI, YMHOKHTEIH,
apuHMETHKO-IOTUYECKHE YCTPOMCTRA.
JlabopaTtopHnast pabota. U3yuenune pabotsl mudparopa. M3yuenue 2
paboTsl memmdparopa.
Jlexuwms. [Tonsitre o mudpoBeIX aBTOMaTax. TpUrrepsl, perucTphl, 2
CUCTYHUKH.
JlaGopaTtopHnas pabota. 3yuenne paboThl MyJIbTUILIEKCOPA. 2
N3yaenune pabOTHI CyMMaTOopa.




Jlekuus. Cunre3 aBTomatoB Mumnu. CunTte3 aBTomMmatoB Mypa

N

JlaGopaTtopHnas pabora. U3yuenue paboTsl ¢ poBOro
KOMITapaTopa.

N

Jlekuus. OcHoBHble mapameTpsl UMC.

Jlaboparopuas pabota. U3ydenune paboThl ABOMYHOTO CUETUHKA.

Jlexuus. OcHoBHble napameTpsl UMC.

Jlabopatopuas padora. Cepuu UMC: ATJI, TTJI, TTJII, MOII,
KMOII, 5CJI.

NINIDNDN

Jlexums. Knaccugukaiyst 3arioMIHAIONNX YCTPOMCTB.
3anoMHUHAIOIIKUE YCTPOMCTBA CO CIOBAPHOU U MAaTPUYHOM
opranusanueil. CXxeMOTEXHUKA JIEMEHTOB CTaTUYECKUX,
JTUHAMHYECKHUX, MACOYHBIX, IPOTPAMMUPYEMBIX U
[epEeNpPOrpaMMHUPYEMbIX 3aIIOMUHAIOLINX YCTPOMUCTB.

JlaboparopHnas pabota. U3ydyenue pabotsl O3Y

Jlexnus. ITapamerpsl LIAIL Cxemsbr IIAII ¢ nBondHo-

B3BEIlIEHHbIMU conpoTuBieHusMu U R-2R. TTapamerpsr ALIIT. ALII

nocienoBarenbHoro npubmmxkenus, AL nopaspsgHoro
ypaBHOBeluBaHus, uurerpupyrome AL, napannensusie AL,
curma-neapra-ALIl

JlaboparopHuas padota. Uzydenne LIAIT u ALIIT Ha 6a3e Arduino

Jlexuus. Tunsr IJIUC. Pa3paboTka nudpoBbIX YCTPOHCTB Ha
[UINC. Ipumenenune [IJINC B 3amagax mudpoBoit 00paboTKu
curHayoB. IIporpammuposanue ITJIVMC. S3p1xk VHDL.

JlabopaTtopnast pabora. U3yuenue otnamounoit miaatel DIGILEN
NEXYS

Jlexuus. ApXUTEKTYpBI C pa3aeeHHbIMUA, U30JUPOBAHHBIMU U
o0muMu muHaMy. [Topsiiok BeIOTHEHUS KOMaH] B
MHUKPOIIPOIIECCOPHOM cucTeme. Pesxxnmbl 0OMeHa TaHHBIMHU C
BHEIIHUMHU ycTporicTtBamu. [IpepeiBanus. IIpsamon nocryn k
IaMATH.

JlaGopatopHas pabora. U3yuenue MK Atmega

Jlexuus. Ctpykrypa MIIC. Cucrema TakTUpOBaHUS; TOPTHI
BB0/1a/BBIBO/Ia; KapTa aJpeCHOr0 IPOCTPAHCTBA; MOAKIIOUEHHE
BHemHero O3Y; untepgeiicst UART, SPI, 12C; Taiimepsi-
CUETUYHKH; CTOPOKEBOI Taiimep; AJIY; peructp cocrossHus
MHUKPOKOHTPOJIIEPa; OpraHU3aIis cTeKa; KOH(PUTYpallMOHHbIE
PETUCTPBL.

JlaGopatopHas pabota. [IporpammupoBanune MK Atmega

Jlexuust. [Tpumep pa3paboTKu yCTPOHCTBA U YIIpaBIISIOLICH
nporpaMmbl Ha MUKpokoHTpoiniepe ATMEGA

JlaGopartopHas pabota. Pazpabotka ycrpoiictBa Ha MK Atmega

Jlexuust. [TapannensHelil HHTEpQEIic, MOCIea0BaTENbHBIN
uHTepdeiic, paguanbHbIil HHTEpdEiic, MarucTpaibHbI HHTEpQEIiC,
cuHXpoHHKIN uHTEpdeiic, Microwire, SPI, 12C, LAN, MicroLAN,
RS-232C, RS-422A, RS-423A, RS-485, USB, 6ectipoBoIHBIE
unarepdericel, IrDa, SIR, MIR, FIR, VFIR, Bluetooth, ZigBee

JlaGopaTtopHnast pabota. U3yuenune ctaHgapTHHIX HHTEPPEHCOB Ha
MK Atmega

CamocrositensHas padora. @opmarsl komaug MIT. Metobt
aJipecalMy JaHHBIX.

18




CamocrositenbHas pabora. J[mpekTuBbI accembiepa. 18

CamocTosrtenbHas padora. CucTteMa KOMaH[ OJTHOKPHCTATbHBIX 18
MHKpornporueccopoB. CriocoOs! anpecanini. PerncTpoBble KOMaHIbL.
CamocrositenbHas padora. Komanaer oopamenus k O3Y. Komanap 18

oOpaiuenus k [13Y. Komanas! BBoga-BbiBosia. KomaH bl mepexooB
Y BbI30Ba noanporpamm. CrienyuaabHble KOMaHIbl.

3amaHus U1 CAaMOCTOSITENIbHON PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
KYPCOBOTO MPOEKTa/pabOThI

®opmarsl koMan MII. MeToab! anpecanuy JaHHBIX.

JupexTuBsl acceMbiiepa.

Cucrema KOMaH] OJHOKPHCTAIBHBIX MUKpPOMpoueccopoB. CrocoOsl
azpecauuu. PerucrpoBble KOMaHIbl.

Komanner oOpamenus k O3Y. Komanas! oopamenus k [13Y.
Komanp! BBos1a-BbIBO/1a. KOMaHIbI IEPEX0/10B U BBI30BA
noanporpamMM. CriennanbHbIe KOMaH/IbI.

36
BBINOJIHEHHE KYPCOBOI'O POEKTA/paboThl 36
Muast KOHTaKTHAs padoTa: KOHCYIbTAIMH 0
IToaroTroBka K dK3aMeHY 30
[IpoBeneHue dK3aMeHa 6

Paszen 5. METOJUYECKUE VKA3AHUS JUISI OBYYAIOIIUXCSI 110 OCBOEHUIO
JIACLIUTUIMHBI

W3ydyeHrue AUCUUIUIMHBI (MOAYJs) pEKOMEHAYETCsl HadaTh C O3HAaKOMJIEHHMs C  pabodeit
MPOrpaMMOii, ee CTPYKTYpOH M COJep>KaHUEM pa3/iesioB. YUeOHBbI MaTepuan CTPYKTYpHpOBaH,
U3y4Y€HHE  JIUCUUIUIMHBI  OCYIIECTBISETCS B TEMAaTUYECKOM  MOCIEeA0BaTEIbHOCTH.
3aHATHSA JIEKIIHOHHOTO THIA 0T CUCTEMATU3UPOBAHHBIE 3HAHUS MO JUCHMILIMHE (MOAYIIO),
KOHLEHTPUPYIOT BHUMaHUE Ha HauboJiee CIOKHBIX U BaXXHBIX BOIpocax. Bo BpeMs JeKIMOHHBIX
3aHATUN PEKOMEHIYeTCsI BECTH KOHCIIEKTUPOBAaHUE yueOHOr0 MaTrepuana; oopamiar BHUMaHHe Ha
GOpMYITUPOBKH UM KaTErOpHH, pACKPBIBAIOIINE CYTh MPOOIEMBI, SBICHUS WIH TpoIlecca;
3a(UKCUPOBATH BBIBO/JIbI u MIPaKTUYECKHE PEKOMEHIALINH.
[TonroroBka K 3aHATUAM CEMHHAPCKOro THUIA BKIIIOYAET O3HaKOMJIEHUE C
IUTAHOM TPAKTHYECKOro (71a00paTOpHOTO) 3aHITHSI; PabOTy ¢ KOHCIIEKTOM JIEKIIUH, BHITIOJTHEHHE
JIOMAIITHETO 3afaHusi, paboTy ¢ yuyeOHOH M y4eOHO-METOAMYECKON IUTepaTypoil, Hay4dHBIMHU
U3JIAaHUSIMU U DJIEKTPOHHBIMM 00pa30BaTENIbHBIMU peCypcaMM, PEKOMEHJOBAaHHBIMHU pabodeil
IIpOrpamMmoin JUCIUIUIAHBL (MOJYJIS).
ConaepxaHre caMoCTOATEIbHOM padoThI OlpeensaeTcs paboueit MPOTPaAMMOi1
JUCUUIIMHBL  (MOJYJis), OLEHOYHBIMU M METOJUYECKUMH MaTepuajlaMy, 3aJaHusIMU U
yKazaHusiMU TipenogaBaTess. CaMocTosITeNlbHasE padoTa MOXKET OCYLIECTBISATHCS B ayJUTOPHOU U
BHeayauTOpHON (dopmax. DPGEeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CaMOCTOSTEIHHOW pabOThHI
ABIIIETCS DJIEKTPOHHas HMHQPOPMAIMOHHO-00Opa3oBaTelbHasl cpefa YHUBEPCHUTETa, KOTopas

olecrieynBaeT  JOCTyn K  oOpa3oBaTedbHOM  mporpamme,  pabodell  mporpamme
JUCLUTUTMHBL  (MOJyJIs), K AJIEKTPOHHBIM OMOJIMOTEUHBIM CHUCTEMaM, MpOo(pecCHOHAIBHBIM 0a3zam
JTAHHBIX " UH(POPMAIMOHHBIM CIIPAaBOYHBIM CHCTEMaM.
W3ydyeHne  OUCHUIUIMHBI (MOAYJISI) BKJIIOYAET  BBINOJHEHHE KYpCOBOrO  MpoekTa  (paboTsl),
nabopaTopHOH paboTHI,
[TepuonuuHoCTh MpoBeAeHUS, (POPMBI TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH, CUCTEMa OIICHUBAHUS
xoza OCBOCHHS JTUCLUTUTMH MIPEeJICTaBICHbI B paboueit porpaMMe.

@opMoOil  TTPOMEXYTOYHOM  aTTeCTallMd 1O JUCIHUIUIMHE (MOJIYJIIO) SIBISIETCA SK3aMeH; 10
KypCOBOMY MPOEKTY siBisieTcst audGepeHImpoBaHHbIN 3aUET.



Pa3nen 6.

MATEPHUAJIBHO-TEXHUYECKOE "

OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIIeueHne

YYEBHO-METOJINMYECKOE

NeNe
/o

Cnucok ucnoip3yeMon JTUTepaTyphbl

KomnnuectBo
9K3EMILIAPOB MEYATHBIX
W3JaHUM, UMEIOIINXCS B

OuOJIHOTEKE, MITH
AJIEKTPOHHBIN apec U3JaHus
(pecypca) B cetn MIHTEepHET

YYEBHBIE, YYEBHO-METOAMYECKHWE 1 HAYYHBIE U3JIAHUA

KyuymoB,  Amnekcanznp  MBaHOBMY.  DJEKTpOHHMKA U
cxemorexHuka [Tekcr] : [yueb. mocobue isi CTYACHTOB IO
cnenuanbHocTsM "KomnbroTep. 6e3omnacHocTs" U "Komiuiekc.
obecnieuenre UHGOPM. 6€30MaCHOCTA aBTOMATU3UP. CUCTEM" ]
/ A. W. Kyaymos. 3-e u3j., nepepad. u gon. M.: ['enuoc APB,
2005. - 335 c. ISBN 5-85438-138-9. Dx3emrutspsl: Bcero 37.

37

I'yces, Brnagumup ['eopruesuu. DJIEKTPOHUKA u
MUKpOIpolieccopHas TexHuka [Tekcr] : [yued. s CTyIeHTOB
BY30B M0 HANpaBIEHUSAM MOJATOT. OakanaBpOB, MarucCTpPOB H
auruioMup. cnenuanuctoB "buomen. texauka'] / B. . T'yces,
O. M. TI'yce. Uzn. 5-e, crep. M.: Beicmas mkomna, 2008. -
797, [1] c. ISBN 978-5-06-005680-8. Dx3eMIUIspH: BCETO
39.

39

Ky3oBkun, Bnagumup AnekcanapoBuy. DnekTpoHuka [Teker]

NIEKTPO(U3NYECKHE  OCHOBBI,  MHUKPOCXEMOTEXHMKA,
npuOoOpsl M yCcTpoMcTBa : [yueO. Ui CTYAEHTOB BY30B IIO
HampaBJICHUsAM U CHENMATbHOCTSM TEXHMKH M TEXHOJIOTUH] /
B. A. Ky3oBkun. M.: Jloroc, 2005. - 327 c. ISBN 5-98704-
025-6. Dx3eMIUIIpEL: BCero 9.

Munos3opos, Oner Bnagumuposud. Dnektponuka [Tekcr] :
y4eOHUK Juisi OakanaBpoB : [[IO HAMpPaBICHHUIO IOATOTOBKH
OakanaBpoB M MaructpoB 'TexHonorusi, oOopynoBaHUE H
aBTOMaTH3allUsgd MAIIMHOCTPOUTENBHBIX  MPOM3BOJCTB" U
HAIPaBJICHUIO TIOATOTOBKU JTUTUIOMHPOBAHHBIX CHEIHAIHCTOB
"KOHCTpYKTOPCKO-TEXHOJIOTHUECKOE o0ecrieueHue
MalIMHOCTPOUTENbHBIX Mpou3BoAcTB"] / O. B. Munos3opos,
. T'. TlankoB. 5-e u3A., mepepad. u gom. Mocksa, 2015. - 407
c. ISBN 978-5-9916-2541-8. Dx3eMIusipel: Bcero 49.

49

VYrpiomoB, Esrenmit IlaBmouu. IludpoBas cxemorexHuka
[Tekct] : ydeO. mocobue s cTyAeHTOB HampasieHuit 654600
u 552800 "Mudopmatmka M BBIYMCIA.  TEXHHKA"
(cnermmanpHOCTh 220100 "BBIUmcia. MammvHBI, KOMIUIEKCHI,
cuctemsl u cetu") / E. I1. Yrpromos. U3n. 2-e, nepepad. u gor.
CII6.: BXB-Ilerep6ypr, 2007. - 782 c. ISBN 978-5-94157-
397-4. Dx3eMmusapsl: Bcero 25.

25

[IpoexkTupoBanue BCTPaMBaEeMBbIX CUCTEM Ha
MHUKpOKOHTpoJuiepax [Tekct]| : 1abopaToOpHBIA MPAKTHKYM :
[mo cnenmansHOCTH 210600.65 "PannosneKTpOHHBIE CUCTEMBI
U KoMIuIeKCchl" W HampasieHussM mnoarotosku 210400.62
"Pagnorexunka", 201000.62 "buorexHUUYECKHE CUCTEMBI U

31/
https://portal.volgatech.net/bo
oks/Rozhencov_proektirovan

ie_vstraeviemix_sistem_na_
mikrokontrollerax_2015.pdf




texnonoruu'"] / [A. A. PoxennoB u np.] ; mox obmr. pem. A.
A. PoxennoBa; M-Bo oOpazoBanust u Hayku P®, OI'BOY
BITO "IMoBomxk. roc. Texxon. yH-t". Momkap-Oma: III'TY,
2015. - 119 c. ISBN 978-5-8158-1510-0. Dk3eMIuIsIpbl: BCEro

PoxennoB, Amnekceit ApkanbeBud. Pa3paboTka ycTpoicTB
00pabOTKM CHUTHAJIOB HAa MPOTPAMMHUPYEMBIX JIOTHUECKUX
HMHTETPAIbHBIX cXxeMax [Tekcr] : abopaTopHBIA MPAKTHKYM :
[mo cmermumaneHOCTAM: 11.05.01, 11.03.01, 12.03.04] / A. A.
Poxennos, A. A. baes, J[. C. UepHsbiiieB; M-Bo 00pa3oBaHus
n Hayku Poc. ®enepanun, ®I'bOY BO "lloBomxk. roc.
texnon. yu-T". Momkap-Ona: III'TY, 2016. - 131 c. ISBN
978-5-8158-1713-5. Dx3emmusapsl: Bcero 11.

11/
https://portal.volgatech.net/b
ooks/Rozencov_razrabotka u
stroistv_2016.pdf

[IpuMeHeHre MUKPOKOHTPOJIJIEPOB B PATUOTCXHHYECCKUX U
onmomequHCKUX cucremax [Tekcr]| : ydeOHOe mocobme :
[nns cnermansHocTH 11.05.01 "PagnosneKTpoHHbIE CUCTEMBI
U KOMIUIeKchl", HampaBieHuil noxaroroBku 11.04.01
"Pagnorexnnka", 12.03.04 , 12.04.04 "buorexHuueckue
CUCTEMbl ¥  TEXHOJIOTMH'", M3y4YalOMMUX JIUCHUILTAHBI
"udposbie YCTpOMCTBa u MUKPOMpPOIIeCCOphl”,
"MukponporeccopHbie cucTemsl", "IIpoexkTupoBanue
BCTpaMBaE€MbIX CHCTEM Ha MHUKpokoHTposuiepax", 11.03.02
"MH(POKOMMYHUKAITMOHHBIE TEXHOJIOTUU W CHUCTEMBI CBSI3U"
qucuIIuHbl "CUCTEMBI PaJIMOYaCTOTHOW HACHTHU(UKAIIHN" ]
/ A. A. PoxennoB, A. A. bae, 0. E. I'apunoBa, C. A.
OxoTtHukoB; M-Bo oOpazoBanusi U Hayku Poc. @enepanum,
®I'BOY BO "MoBomk. roc. Texuom. yH-T". Momkap-Ona:
nrry, 2018. - 171 c¢. ISBN 978-5-8158-1992-4.
OK3eMILIIpLL: Bcero 12.

12

Anmues, Mapar Ty¢ukoBuu. Wutepdeiice
MUKpPOKOHTpoJuiepoB [Tekct] : yueOHOe mocobue : IS
CTY/ICHTOB HampaBJieHUH MOAroToBKU OakanaBpoB 27.03.04
"VopaBnenne B TexHuueckux — cucremax", 11.03.04
"DnexTpoHuKa u HAHOJJIEKTPOHUKA", 11.03.03
"KoHcTpynpoBaHue M TEXHOJIOTUS 3JEKTPOHHBIX CpelcTB" /
M. T. Amues, T. C. bykanoBa; MUHUCTEpPCTBO HayKu U
BhICcIIero oopaszoBanus Poccuiickoit @enepanun, ®PI'bOY BO
"TloBoymxCKuUi roCcyJapCTBEHHBIN TEXHOJIOTMYECKUI
yauBepcurer”. Momxkap-Omna: IITTY, 2019. - 93 c. ISBN 978-
5-8158-2156-9. Dx3emmuispsl: Bcero 15.

15/
https://portal.volgatech.net/b
ooks/Aliev_Interfeysy mikro

kontrollerov_2019.pdf

DJIEKTPOHHBIE OFPA3OBATEJIBHBIE PECYPCBI

1.

Hayunas snektponnas 6ubmmoreka eLIBRARY.RU

http://elibrary.ru

2.

Hayunas snekrponnas 6ubnuoreka «KubepieHUHKa»

http://cyberleninka.ru

6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne

NoNe
/i

Aynuropuu i rpose- | [lepeueHb 0OCHOBHOTO 000pYI0BaHUS [IporpammHuoe

JeHUs] y4eOHBIX 3aHITHI,
CaMOCTOSATENIbHON pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM

aTTEeCTallMH

obecrnieueHne

402 (111) I'eneparop BeicokodyactoTHbIH ['4-102(Microsoft Windows

(3), I'eneparop '4-102A (1),

Enterprise, CipaBounas




I'eneparop HuskouactotHbiii [3-109(mpaBoBas cucreMa
(1), I'eneparop curHanoB|"KoHcynbTanT [Tmroc”,
YHHUBEPCATbHBIN DG 1022 (6),|Microsoft Office
JlaGopaTopHbIii npaktukyM|Standard, Areat Dr.Web,
" AHanmorosas u udposas|Microsoft Access,
anektponuka" (7), Jlabopartopusrii|Microsoft Visio
npakTukym "OcCHOBBI pamuoTexHukH|Professional, Komrmiekr
u TeJIeKOMMYHUKalui" Emona|I1O JUIS peuieHus

DATEX Tele (4),
MexaucuuruimHapHas JlabopaTopHas

OCHOBHBIX
OJIB30BAaTCIBCKUX 3aaad,

maTdopma B KOMILICKTE c|Proteus VSM for AVR
anmnapatrHo-porpaMMHbIM ~ KoH  (7),
MexaHnndeckuit MaHUIYJISITOP-
poborusupoBanHas pyka KIJH ¢
CEPBOMPHUBOJIOM U KOHTposuiepo (2),
MobOunbnast  crovika g NB
AVA1500-60-1P ISt LCD
TEJIEBU30pa (1), MynbsTUMETp
DM3058E (1), Mynstumerp AM-
1083 (2), Ocummiorpad nudposoii
DS 1052E (6), Ocmunorpad C1-65
(4), Crannus nasuteHass ATP -1107
(1), TeneBuzop LED Samsung
UE55NU7100 UX 4K Ultra HG (1),
Vuebnsiii creng DE1-SoC /Terasic
Technologies L.L.C (2), Kowmmiekr

2. 531 (I11) ['eHepaTop cHrHanoB yHHUBepcaibHbIii|Microsoft Windows
DG 4102 (1), Aemmoynosurens Quick|Enterprise, CnpaBounas
-493 ESD (2), HcTtoyHuk mnUTaHMsI|IIpaBOBast cucrema
DP  1308A (1), Mynberumerp|"Koncynprant  Ilmroc",
DM3058E (1), Mynstumerp AM-|Microsoft Office

1083 (6), Ocuumiorpad 1udpoBoit
DS 1052E (5), Ocuumnorpad
uugpposoit DS 4054 (1), Ilasnbhas
cranims  LUKEY-852 D+ (1),
[MasmpHast cranmus Quick -967 ESD
(1), Masmeuas cranmus ASE -4202
(2), IIK B112,2 420W/Intel Celeron
Dual-Core

Standard, Areat Dr.Web,

Microsoft Access,
Microsoft Visio
Professional, Kommiekt
10 JUISt pelieHus

OCHOBHBIX

IOJIB30BAaTCIBCKUX 3aaad,
Proteus VSM for AVR

E3300/xn,mpimb, prnst,MoH. VA1931
(5), IlpoexkTtop MynIbTUMEIUNHHBIN
Hitachi  CP-EX250 (1), Crannus
masuibHast ATP -1107 (5), Kommiext

Pasgen 7. ®OPMbl KOHTPOJISI OCBOEHUS AUCLIUILIMHBL ®OHJI OLIEHOYHBIX
CPEJICTB

Kpurepun onieHMBaHUS WHANKATOPOB JIOCTIKEHUSI KOMIIETEHIIMH HAaNpaBJICHBI Ha:

- YCBOCHHE TEOPETHUUECKOro MaTeprana (00beM 3HAHHMH, TITyOWHA YCBOCHUS), IPETYCMOTPEHHOTO
paboueii mporpamMmoii;

- YMEHHE Wu3Jaratb MaTepHan (YeTKOCTh, IPAaMOTHOCTh HM3JIOKCHUS MarepHana, TOYHOCTh WU
NOJIHOTa BOCIPOU3BEACHUS yueOHOrO MaTepuana);

- YMECHHUE IPUMEHSTh TEOPETUICCKHE 3HAHWS TP PEIICHUH MTPAKTHYCSCKUX 3aJaHUH.




[IIxana oueHrBaHMS MPEACTABICHA HIXKE.

YpoBeHb
c(hopMUPOBAaHHOCTH [lIxana
Kpurepuu onenuBanus
3JIEMEHTOB OIICHUBAHMUS
KOMIIETEHIINHU
[Toporosbiii OOyuarommiics WMeeT 3HaHUsS OCHOBHOTO MaTrepuana,| yIOBJIeT-
YpOBEHb IPOSBISET YMEHHUE JIOTMYHO €ro usjaratb, HO MOXET| BOPUTEIBHO

JOIyCKaTb ~ HETOYHOCTH B U3JIOKEHUM  Marepuaa,
HEIOCTaTOYHO TNpPaBUIbHbIE (HOPMYIHUPOBKH, HCIBITHIBAET
3aTPYJHECHMSI B BBIITOJIHEHUY IIPAKTUYECKUX 3aJaHUN.

[IponBunyThli  |OOydarommiics TBEpAO 3HACT NPOrPAMMHBIA MaTepuai,| XOpOIIo

YpOBEHb U3JlaraeT €ro rpaMoOTHO M IO CYLIECTBY, HE JIOIYCKAeT
CYIIIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIPOC, MPABUIHHO
MPUMEHSAECT TEOPETUYECKHE TOJOXKEHHUS TpPU  PEIICHUH
MPAKTUYECKUX BOMPOCOB W 3aJay, BIaJeeT HEOOXOIUMBIMU
HaBBIKAMH M TIPUEMAMH MX BBITOJHEHHS

Bricokuil ypoBeHb [OOyuaromuiics rIyOOKO M IMPOYHO YCBOWJI INPOTPaMMHBIN|  OTJIMYHO
MaTepHual, I'paMOTHO M JIOTMYECKM CTPOWHO €ro Hu3jaraer,
JTaeT MCYEpIBIBAIOIINE OTBETHI Ha IIOCTABJICHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBAETCS TEOPHs C MPAKTUKOW, MPU 3TOM
oOydaromuiics  He  3aTpyldHseTcs C  OTBETOM  IIpu
BUJIOM3MEHEHUH 3aJlaHus, CBOOOHO CIPABIISIETCS € 3a7a4aMH,
BOIIpOCAMM M JAPYTMMHU BHJIAMU [PUMEHEHUS 3HAHU,
NOKa3bIBaeT 3HAKOMCTBO C MOHOTpaduuyecKoi JIUTepaTypoi,
NEePUOANYECKUMH U3JaHUSIMHU, MpPaBWIbHO OOOCHOBBIBAET
NPUHATBIE peIIeHUsi, CBOOOJHO BIaJeeT Pa3sHOCTOPOHHUMHU
HaBbIKaMU, IPUEMaMH BBIITOJIHEHUSI IPAKTUUECKUX paboT

7.1. Texymuii KOHTPOJIb yCIIEBAEMOCTH

Texymuii KOHTPOJb YCHEBAaEMOCTH OOECIeYMBaeT OICHUBAaHHE XOJa OCBOEHUS JHCLUILUIMHBI
(MOzyJIsl) ¥ IPOU3BOAMTCS C MPUMEHEHUEM TEXHOJIOTUU PEHTHHIOBOTO KOHTPOJIS B COOTBETCTBUU C
TEXHOJIOTMYECKOW KapTOM JUCHUIIIMHBL. 1IOpsAIOK COCTaBIEHHsS TEXHOJOTHYECKOW KapThl H
QITOPUTM  TPOBEJCHUS MPOLEAYphl OLEHMBAHUS BHUJOB  JIEATENBHOCTH  OOyJarolIuxcs,
HAIpaBJIEHHBIX Ha OCBOGHME 3HAHWW, yMEHUMN, HAaBBIKOB W/ WJIM ONbITA JEATEIbHOCTH, IO
HaAKOIUTEJIbHOW cHCcTeMe B Oalllax yCTaHaBIMBaeTcs nojoxeHueM o cucreme PUTM B ®I'BOY BO
(II'TY»

7.2. IlpomMexxyTouHast aTTecTalus 00y4atonuxcs
[TpomexyTouHasi aTrectanusi oOy4yarolIMXcs HamnpaBjieHa Ha OLIEHWBAHUE PE3YJbTaTOB OO0YUYEHHS
10 JUCUUIUIMHE (MOIYJII0) U IPOBOJUTCS C MCIIOIB30BaHUEM (DOH/IOB OLIEHOUYHBIX CPEJICTB.

[IpuMmepsl TUIMOBBIX KOHTPOJBHBIX 3aJaHuid W3 0azbl (GOHAA OIEHOYHBIX CPEACTB IO
o0pa3oBaTeNbHOI MporpamMmme.

1. ®yHKuMM anrebpbl NOMUKMK.

2. MuHummzaumsa GyHKUMIM anrebpbl norvku. Mpumep.

3. PelweHue 3aga4. Mepesoa uncen U3 o4HON CUCTEMbI CUNCAEHUA B APYTYIO, CIOMKEHUE, BblUMTaHNE,
YMHOXeHWe, AeNeHne ABOUYHbIX Ynucen. CUHTe3 KOMBUHALUUOHHbIX yCTPONCTB. CHTe3 aBToMaToB Mypa 1
Muan. CUHTE3 CHETYMKOB C 3a4aHHbIM KO3PPULMEHTOM cYeTa.




[IepeueHb BOIPOCOB AJIsl HPOBEACHUSA POMEKYTOUYHOM aTTECTALlU

1.

Cuctemsol cumcneHua. HEDEBOA 4ynucen ns O,D,HOP’I CUCTEMDI CHUCNIEHNA B APYTYIO. I'Ipmmep nepesoaa.

dopmbl NpeacTaBaeHmA Yncen ¢ PUKCMPOBAHHOM M NNABAIOLWEN TOUYKOA.
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24.

JBounyHaa apnpmeTtumka. Mpumepsol.
PyHKUMM anrebpbl NOTUKM.
MuHnummnsauma GyHKunii anrebpbl nornkun. Mpumep.
KombuHauunoHHble umndpoBble YCTPOUCTBa. AHAU3 U CUHTE3. [puMep cuHTe3a.
Jewmndpatopsl. LLndpaTopsl.
MynbTunnekcopsol. lemynbTUnnekcopsl.
Cymmatopsbl. Komnapartopbl.
Tpurrepol.
Perncrpbl.
CyeTumkm.
Cepuu nHTErpasbHbiIX MUKpPOCXem. lNapameTpbl IOTMYECKUX MHTErPasIbHbIX MUKPOCXEM.
Cepuu nHTErpanbHbiX MuKpocxem TT/1, TT/ILL.
Cepuu nHTerpanbHbix MUKpocxem KMAMM.
LUndpo-aHanorosble npeobpasosaTtend.
AHanoro-umdposble npeobpasosaTenu.
3NeMeHTbl CTaTUYECKUX N ANHAMMYECKMX 3Y C NPOU3BOJIbHOM BbIDOPKOIM Ha TpaH3ucTopax MAMN-Tuna.
3nemeHTbl NOAYNPOBOAHMKOBBIX MOCTOAHHbIX 3aNOMUWHAIOLLMX YCTPOWCTB.
OpraHusauma 6aHKOB NamATH.
CTPYKTYpbl MMKPONPOLLECCOPHbIX CUCTEM.
MpUHLMN SeACTBMA MUKPOMNPOLECCOPHOM CUCTEMDI.
@DyHKLMOHANbHbIE Y3/1bl MUKPOKOHTpOepoB AVR.
Cnctema KoMaHa MMKPOKoHTpoanepa AVR.
Mpumep cxembl M Nporpammbl Ha 6ase MMKpoKoHTpoanepa AVR.

Hynesoli 6bunet

1. Y10 TaKoe guHammuyecKkan nHAMKauma? O6bACHUTE €€ NPUHLUMUMDLI U YKaxKnTe 061acTb MPUMEHEHUSA.

2. MpuBeamnTe cxemMy YeTblpexKaHaIbHOro My/IbTUMIEKCOPA.

3. CUHTEe3UpYTE AeMYNAbTUNNEKCOP C YETbIPbMSA BbIXOAAMMU.



