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1 He.]'ll/l 1 3aJa491 U3YUYCHUSA TUCHUITIMHBI

1.1 Heanp AucHUNINHBI

@opMHUpPOBaHNE OCHOBOIOJIATAIOIINX YMEHUN, TPAKTUYECKUX HABBIKOB U, KAK CJIEJICTBHE,
3HaHUM B BOIIPOCAaX IPOEKTUPOBAHUSA M COIJIACOBAHUS PAJAUOTEXHUYECKUX KOMIIOHEHTOB U
CUCTEM.

HayuuTp cTyZnEeHTOB MNporpaMMHUpOBaTb MHUKPOIPOLIECCOPHI PAa3IMYHBIX CEMENUCTB,
MPOU3BOJIUTH COOPKY M HaIaAKy HPOCTEHIINX MHUKPOIPOLECCOPHBIX Y3JI0B, MOJIb30BATHCS
Pa3IMYHBIMHM  CTAHAAPTU3MPOBAHHBIMU NPOTOKOJIAMH Tepenaun nudpoBoil uHbopMarmen
MeX1y OJOKaMH YCTPOWCTB pa3IMyHOro (YHKIMOHANBHOTO HazHayeHus. [lo3HakoMUTH
CTYJEHTOB C COBPEMEHHBIM COCTOSIHUEM U TEPCHEKTUBHBIMU HAlpaBICHUSIMH pa3BUTHUS
MUKPOIIPOLIECCOPHOM TEXHUKHU Il aBTOHOMHBIX Y3JIOB PaJUOTEXHMUYECKOW amnmaparypsl, s
o0ecrneueHns BO3MOXXHOCTH JIaJIbHEHMIIIEro caMo00Opa30BaHusl.

Jlate mpakThueckne HaBbIKM B ucroib3oBanuu CAIIP KeilpVision, Ha mpakTHYeCKUX
IpUMepax O3HAKOMUTb METOJAaM IPOEKTHUPOBaHUSA, PAOOTbl M INPUMEHEHUS CMECUTENIEH B
COCTaBE  CJOKHO-KOMILJIEKCUPOBAHHBIX  PAJUOTEXHUYECKUX CHUCTEM, a TaK Ke Kak
CaMOCTOSITENIbHBIX YCTPOUCTB /JIs JInHEHHOoro nepeHoca crnekrpa CBY curnanos. [Ipaktuuecku
OCBOUTH PA0OTYy M MPAKTUYECKUE MPUMEpbl MPUMEHEHHUsS CUCTEM (Pa30BOM aBTOMOJCTPONKU
YacTOTBHI.

Takum o00pa3oM pa3BUTh HAaBBIKM CTYIEHTOB B 00JacTU CHEHUATU3HPOBAHHBIX
PaAMOTEXHUYECKUX CHUCTEM, pa3BUTh B CTYJEHTaX TBOPYECKUH MOJAXOA, a MPU YCIEHIHOM
W3YYCHUU OBJIAJICTh HABBIKAMU HCCIENOBATENsl M pa3pabOTYMKa — BaXKHBIX 71 PabOTHI
MH)XEHEepa COCTABJISIOMIMX. J[UCIUIIIMHA YUTAeTCsl B IBYX YaCTAX, IO3TOMY B 3TOM YacTH LIEIH
JOCTUTAIOTCSl YaCTUYHO, AJSl JOCTHIKCHMSI YKa3aHHOW Ieid HeoOXOJUMO H3y4eHHE 00eux
4acTeu NUCIUILINHBIL.

1.2 3agauu AUCHMIVINHBI

OcBoenue npoueayp GopMUpOBaHUS MOJIENIeH M KOHCTPYKIHM 3JI€KTPOHHBIX CPEJICTB C
UCIIOJIb30BAaHUEM CHUCTEM  aBTOMATU3MPOBAaHHOI'O IPOEKTHUPOBAHUS; OCBOEHUE CHUCTEM
MH)KEHEPHOI0 aHaju3a KOHCTPYKLUHUH 3JIEKTPOHHBIX CpEACTB; 00001eHne u yriyOneHue
TEOPETUYECKUX 3HAHUHN U HaBBIKOB B 00JacTH HU(PPOBOI, aHAIIOTOBOM 1 MUKPOKOHTPOJLIIEPHON
AIIEKTPOHUKHU U CXEMOTEXHHKH.

Pa3BuTHe HaBBIKOB M YMEHUN KOHCTPYMPOBAHHSA M COTJIACOBAHUSA PATUOTEXHHUYECKHX
KOMITOHEHTOB M CHUCTEeM; cOOpa M aHalM3a UCXOJHBIX JAHHBIX Ul pacyéTra U MPOEKTUPOBAHUS
AIIEKTPOHHBIX NPUOOPOB, CXEM M YCTPOWCTB Pa3IMYHOrO (YHKIIMOHAJIBHOTO HA3HAYEHHs B
COOTBETCTBUM C TEXHMYECKHM 33aJaHUEM C MHCIOJIb30BAaHUEM CpPEICTB aBTOMAaTH3aLUU
MPOEKTUPOBAHHUS.

1.3 MecTo AucuuiuinHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

JucuuruinHa «Teopust 1 MeTOJbl MPOEKTUPOBAHUS LU(POBBIX U AHAJIOTOBBIX CHUCTEM»
OTHOCHUTCSI K BapMaTHBHON 4YacTu NpoecCHOHaIbHBIX AUCHUIUIMH. COOTBETCTBYET paboueit
nporpaMMe MoAyis AucHUIUIMH  «KOMIIIEKCHOE KOHCTPYMPOBAaHUE PaAUOTEXHHUYECKHUX
KOMIIOHEHTOB U cuctem» U oTHocutes K YI'C 210100 «OnekTpoHHas TEXHUKA, paAMOTEXHUKA U
CBsI3b» LienieBoro ooyuenus B uHrepecax opranuzanuu OIIK: AO «Kb «CEJIEHA»

Matepuran ITUCHUIUIMHBI BeCbMa OOBEMEH, U CIOXKEH B IMOHUMaHHUH, MO3TOMY JJIS €ro
YCIIEIIHOTO OCBOEHHUS HEOOXOAMMO YCHEIIHOE YCBOCHHE TNpeABAPUTENbHBIX TUCIUIUIMH:
«Uudopmaruxu», «Teopernueckne OCHOBBI D3IEKTPOTEXHUKH», «Teopus 3IIeKTpUYECKUX
nenei», «JIeKTPOHUKa.

W3yyast 3Ty OUCHUIUIMHY, KPOME BCEr0 MPOYero, CTYJAEHTHI MOJY4aloT MPAKTHUECKHE
HAaBBIKM DKCIEPUMEHTAIbHBIX MCCIENO0BAaHUN CHUHTE3UPOBAHHBIX CaMOCTOSITENIBHO YCTPOMCTB,
HABbIKM CAMOCTOSITEIbHOTO TIPUHSATHS PpEUIeHWH JUIsi JOCTHXKEHHUS TOCTaBJIEHHBIX 3ajay
(GyHKIMOHMpOBAaHUS  pa3pabaThiBaeMOW W IKCIUIyaTUpyeMOM ammaparypbl. Tak — Kak
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IIPOrpaMMHO-ANIAPATHBIA KOMIIJIEKC 3TO BCEr[a HEpPa3pbIBHOE LIEJIOE, O YEM HYKHO IIOMHUTH
IPU CO3NAHMM IIPOrpamMM, IUCLMIUIMHA II03BOJISIET OCO3HATH IIPEIEIBHBIE BO3MOXKHOCTH
amnmapaTHbIX CPEACTB YIPABISEMBIX IMPOTPAMMHBIMH TPOAYKTAMH, HAY4YHThCS 3(PPEeKTHBHO
pacnpeneisaTb 3T PECypPCHI.

1.4 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O0y4YeHHsI MO JMCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU O0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

W3yyenne paHHOW y4yeOHOW JAMCUMIUIMHBI HampaBieHO Ha (GOpPMHUpPOBAaHUE Y
oOyuaromuxcs npogheccuonanvruix xomnerennuii: OITK-3; TTK-3, T1IK-8

No | Uapekc | Coneprxkanue B pesynbrare uzyuenust yueOHON AUCHUTIIIMHBI

IL.I | KOMIET | KOMIETEHIUH 00yYaroImuecst TOJHKHBI

: eHIMH | (WiIu e€ yacTH) 3HATH yMeTh BJIaJIeTh

1. | OIIK-3 | cmocoOHOCTEIO Metonbt Onpenenstb HaBpikamu
pemiatb  3aJa4yM | COIPSKEHUS XapaKTEePUCTUKH, | pacuéra
aHanan3a U | mupPOBBIX obnacThb HOMUHAJIOB
pacuera CUTHAJIbHBIX MIPUMEHEHUS U | YCTPOUCTB
XapaKTEPUCTUK JVUHUH C | Ha3HAYEHUS I ¢
IIEKTPUUYECKUX aQHaJIOTOBBIMH AIEKTPOHHBIX CONPSHKECHMS,
Lernen YIIPaBIIEMbIMU YCTPOWCTB yIIpaBICHUS

YCTPOHCTBAMM. UCIIONB3YIOUUXCS | U
OcHoBHbIE JUIsL MOHTaxa B | oOecrieyeHHst
XapaKTEPUCTUKU ANEKTPUYECKUE JKCILTyaTalu
3JIEMEHTapHBIX Lenu 10 | OHHBIX
3JEKTPOHHBIX TEXHUYECKOMY IIpe/IesioB
KOMITOHEHTOB. ONMCAHUIO HAa HUX. | AJIEMEHTapH
BIX
YCTPOICTB B
3JEKTPUUECK
UX LEMsX.

2. | IK-3 TOTOBHOCTBIO IIepeuenn AHanu3upoBarthb Hasbixkamu
aHAJIM3UPOBATh U | HOPMATUBHBIX XapaKTepUCTUKU COCTaBJICHUS
CHUCTEMATHU3UPOBA | JOKYMEHTOB U | U3y4aEeMBbIX OTYETOB O
Tb  PE3YyJdbTAThl | CHEIMAIN3UPOBAHH | YCTPOMCTB, MCKaTh | IPOBEAEHHBI
HCCIIEIOBaHM, BIX TEPMUHOB B | aHAJOTH X
MIPE/ICTaBIATh oOnactu AIIEKTPOHHBIX UCCJIEJIOBaHU
MaTeprabl B | U3y4aeMoun KOMIIOHEHTOB 17} pu
BUJIE HAyYHBIX | JUCLMILIUHBI. CUCTEMATU3UPYS MIOMOIIIH
OTYETOB TpeGoBaHUS IO | CHHTE3UpPOBa

JUana3oHy HHBIX

IIPUMEHSIEMBIX YCTPOUCTB U

apaMeTpoB. COCTaBJICHUS
ONMCAaHUA Ha
camo
YCTPOMCTBO.




No | Uapekc | Conmeprxkanue B pesynbrare uzyuenus: yueOHON AUCIUTIIMHBI
LI | KOMIIET | KOMIIETEHIIUU 00yYaroImuecst TOJHKHBI
: eHimy | (vm e€ 4acTH) 3HATh yMeTh BJaj1eTh
3. | IIK-8 CIOCOOHOCTHIO Metonbt [Tonbupatp HaBpikamu
BBINOJIHATH TeHEepaluHy, HEOOXOIMMBbIC pa3paboTku
paboThI Mo | cTabuim3anul 1 | KOMIIOHEHTHI AJIEeMEHTapH
TEXHOJIOTUYECKOW | U3MEPECHUs AJIEKTPOHHOU BIX
MOJITOTOBKE CHTHAJIOB TEXHUKH JUIS | yCTPOMCTB
MIPOU3BOJICTBA UCIOJB3YyEMBIX B | CHHTE3UPOBAHHUSI npuemMa
MaTepHaJioB U | DIIEKTPOHHOMN YCTpOHCTBA 00paboTKu |
1713 (Sh17071 TEXHUKE npruemMa U | Iepeaayn
3JIEKTPOHHOU n3y4aeMon B | Ilepenayu U(PPOBBIX
TEXHUKU npeenax U(PPOBOTO WU | TIOTOKOB
HACTOSIIEH aHaJIOTrOBOr'O JAHHBIX IO
JMCIUTUTAHBIL. CUTHaJa 10 | IPOTOKOJIAM:
3aJlaHHBIM USART,
rnapameTpam SPI, 12C,
Ethernet,
ARP, ICMP,
P, UDP,
TCP...
2. CTpyKTYypa U coiep:KaHHe AUCHUILIHHBI.
2.1 Pacnipenesnenue TPyA0EMKOCTH AUCHMILIUHBI 10 BUAAM pPadoT.
O6miast  Tpyno€MKOCTh JUCHMIUIMHBI  cocTaBisier 43au.en. (144  yacoB), wux
pacipeeneHye 1Mo BujaaM paboT npecTaBieHo B Tadumie(0as cmyodenmos ODO).
Buna yuebHoi paboThl Bcero CemecTphbl
4acoB (dacer)
7
KonTakTHas padora, B TOM 4ncje:
AyIMTOPHBIE 3aHATHS (BCEro): 64 64
3aHsATHS JIEKIIMOHHOTO TUTIA 32 32
3aHsATUS CEMUHAPCKOr0 TUNA (CeMUHAPbI, TPAKTUYECKHE 3aHATHS) 32 32
JlaGopaTopHble 3aHITHS
MNnasi koHTaKTHasA padoTa:
KonTponb camocrositenbHoi pabotsl (KCP) 4 4
[Tpomesxyrounas arrecrauus (MKP)B popme 3auera 0,2 0,2
CamocTosiTeJibHas paboTa, B TOM YHUCJIE: 75,8 75,8
KypcoBas pabota —
[IpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepuaa 40 40
BrimonHneHnue WHIBUIYyaJIbHBIX 3a/laHui (moaroTOBKA
COOOIIEHMIA, TPEe3EHTAIHI) B
Pedepar _
[ToaroToBka K TEKynieMy KOHTPOJIO 35,8 35,8
KoHTpoJn:




[ToaroroBka K 9K3aMeHy - —

O01as Tpy10eMKOCTh Jac. 144 144
B TOM YHCJie KOHTAKTHasi padoTa 68.2 68.2
3ad4. el 4 4

2.2 CTpyKTYypa QM CHUIIMHBI:
Pacrnipenenenne Bu10B ya4eOHOM paOOThI M UX TPYJTOEMKOCTH IO pa3/iesiaM JUCIUILTUHBL.

Paznienbl (TeMbl) AMCHMIUIMHEL, H3y4aeMble B 6 cemectpe (ounas ghopma):

KonnaecTBo 4acoB
No HaumenoBanue paszienos (Tem) Beero Q%Ii[;lgopHaﬁ KCP Sﬁng%?;;OpH
J. 13 [|JIP CPC

Brenenne B YCTPOMCTBO

1. MHUKPOKOHTPOJUIEPOB, KOMITUISATOPOB|25 6 6 1 12
U CPEJCTB pa3pabOTKU.
Ilepenaya paHHBIX H  yJalnéHHOE

5 yhOpaBieHHe  HUPPOBBIX  CHUCTEM o5 5 5 1 12

' MEX1y CO000M MO CTaHJapTHBIM
uHTepdelicam

3 Ilepenaua wu HI?’I/ICM NAHHBIX 110 21 2 6 1 12
Ethernet unrepdeiicy
CxeMOTexXHUYECKUe ACTEKTHI

4, COTIPSKCHHS (G poBBIX n|25 6 6 1 12
AHAJIOTOBBIX YCTPOMCTB

5. [Ipsmoii nudposoii cuarez (DDS)  [11,8 6 |2 3,8
XapakTepuCTUKU W  MPUMEHEHUE

6. JTUHEHHBIX u HEJIMHECWHBIX |24 6 6 12
yeThIpEXnoatocHuKoB CBY
Hmoeo no oucyuniune: 1438 (32 |32 4 75,8
[Tpumeuanue: JI — nexkumm, [13 — mnpakTuueckue 3aHATUS / cemuHapsl, JIP —

naboparopusle 3aHsaTHs, CPC — camocTosdTenbHas paboTa CTyJeHTa.

KonTakTHas pabota mnpu nNpoBeAEHUM YYEOHBIX 3aHSITUN MO JUCLMIUIMHE BKIIOYAET B
cebs: 3aHATHS JICKIUOHHOT'O TUIIA, TPAKTUYCCKUC 3aHATHS, I'PYIIIOBLIC KOHCYJIbTAlIUN (TaK KECH
BHEAYJUTOPHBIE, Yepe3 dIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa30BaTeNbHYIO0 cpey MoayasHOTO
JHuuamuueckoro OOyuenust KyoI'Vhttp://moodle.kubsu.ru/course/index.php?categoryid=15),
MIPOMEKYTOUHAsT aTTeCTallus B YCTHOU dopme.

2.3 Coaepxxanue pa3aesoB (TeM) THCHHUIIMHBI:
2.3.1 3ausaTHud JeKINOHHOr0 THIIA

Dopma
No anmeroBanme Coneprxanue paszaena (TeMbl) FeKYIIero
“pazfena (TeMbl)
KOHTPOJIS
1..BBenenue BBBeeHe B yCTpOMCTBO  MHUKPOKOHTPOJJIEPOB  Ha
YCTPONCTBO rapBap/JcKoi apxurekrype onmskoit k RISC, komnunsaropos
MHUKPOKOHTPOJIIEPOB, | CPEICTB pa3pabOTKU; Ha MpuMepe pa3paboTKU MpOrpaMm m
KOMITWJISITOPOB ulHa s3pike CH, AMPEKTHBBI Ipemnpoleccopa, MOApPoOHas
cpencTB pa3paboTku. [pabota ¢ datasheet.



http://moodle.kubsu.ru/course/index.php?categoryid=15

2.[[Tepenava nmanubix u|Opranu3anus ooOmeHa naHHbIMH 1o uHTepdericam UART,
yAAIEHHOE SPI u I2C nns KOHTpOJIEPOB rapBapACKON apXHUTEKTYpbl
yIIpaBJiCHHE omuskoir k RISC. O6paboTka npepbIBaHUM, CISIIMA PEXUM
IUGPOBBIX  CHCTEM|IIpOLIECCOpa, TalMephl, CUYETYMKH, CTOPOXKEBOH Taiimep, 113
Mexay coboit  mo|UART u USART, SPI untepdeiic, TWSI (I12C) unrepdeiic
CTaHJIapTHBIM
uHTepdericam

3. [Tonxmrouenue  MHKpoKOHTposiepa  uepe3  Ethernet
[lepenaua u mnpuem N

uHTepdelic k Internet cetu (pa3dop cxembl M IPOTrPaMMBI|[]3
manaeiXx no Ethernet o
o ynpasienuss uyepe3 UDP u TCP ycTpoiicTB mpu nomomu
uHTepdercy
MHUKPOKOHTpoJIIepoB AVR)

4.|CxemoTexHHueckue |AHanoro-udpoBsie MpeodpazoBarenu, HUPPOBbIC TATUYHKH,
ACTIEKTHI 1M po-aHAIOTOBbIe IPeoOpa30BaTENN, MOIIHBIE YCTPOUCTBA
COIIPSKEHHUS KOMMYTAalll{, OITOAJIEKTPOHHBIE pa3Bsa3ku, [IINM. 113
U (poBHIX u
aHaAJIOTOBBIX
YCTPOMCTB

S. @dynkuMoHanbHasg cxema cuHre3atopa DDS. Ilpunuune

. .. |paboThl akkymyssTopa ¢asel. DDS, kak HICTOYHHK OITOPHOTO
[Ipsmoii g poBoit s 113
curHana st rerepoaunoB ¢ nerinéit ®AIIY. FSK u PSK na
cuntes (DDS)
DDS. Cunxponusanusi DDS cunTe3atopos u nonyuenue [-Q
CUTHAJIOB.

6./ Xapakrepuctuku  U|OCHOBHBIE  XapaKTEPUCTUKHM U  CXEMbl  IOCTPOCHUS
IIPUMEHEHHE cmecureneit  CBY, mpoOnembl  cuHTE3a,  IPUMEPHI
JTUHEHHBIX U|IpUMEHEHUs] B paauoTexHuke. l3MmepeHune mapameTpoB|[[3
HEJIMHENHBIX CMECHTENIe Ha BEKTOPHBIX aHajW3aTopax Ienei. S —
YeThIPEXIIOIFOCHUKOB |[1aPAMETPHI.

CBY

[Ipumeuanue: [13 — BeIoTHEHUE TPaKTUYECKUX 3ananuid, KP — koHTponbHas padota, T —
tectupoBanue, JIP — 3amura nabopatopHoii paboTHI.

2.3.2 IlpakTH4yeckue 3aHATHSA.

No HanmMeHoBaHue TemaTnka NpakKTUYECKUX 3aHATUN
- aszzena CEeMHHApPOB)
1 2 3
1. Beenenue B ycrpoiictBo|U3yuenne MHKPOKOHTPOJLJIEPOB " UX
MHUKPOKOHTPOJLIIEPOB, NporpaMMHpOBaHue.
KOMIWIATOPOB U cpeAcTB|[Ipn  BbIMONIHEHWH JaHHOM pabOTBl CTYAEHTHI H3y4yaT
pa3paboTKH. CTPYKTYPY MHKpPOKOHTpOJIEpa, €ro HHTepdeics, paboTy
BHYTPEHHUX PETrUCTPOB MHUKPOKOHTPOJUIEPA, IPOTrPAMMHBIE
CpEnCTBa, MIOCJIEI0BATEIBLHOCTD JNENCTBUN JUTS
IIPOrpaMMHUPOBAHUSI MUKPOKOHTPOJIIEPA.
ApupMeTHKO-T0THYECKHEe ONepalud HaJl PerucrpamMu
MHKPOKOHTpPOJLIIepa.
[Tpu BBIONHEHUM AAHHOW PabOTHI CTyAEHTHl u3ydar AJIY
MUKpPOKOHTPOJUIEpA, PETUCTPbl BBOJIA/BBIBOJIA, BHYTPEHHHE
perucTpsl U apuMETHKO-JOIMYECKHE Omepaliy, KOTOpble
MO>KHO K HUM IIPUMEHSITh.
2. Ilepenaya  manHbiXx  u|M3y4yeHme mpepbIBaHHIT MUKPOKOHTPOJLIEPOB.
ynan€éaHoe  ympasieHue|[Ipy BBIMOTHEHUW MaHHOW pabOTHI CTYACHTHI WM3y4yaT BUJBI
UG POBBIX CUCTEM|IIPEPBIBAHUNA MUKPOKOHTPOJUIEpA, HX IPUHLUI JEUCTBUS,
MEXKIY co0oit I10|BEKTOPBI IIPEPBIBAHMS, pErucTpsl YIPaBJIECHUS
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CTaH/IaPTHBIM
uHTepdeiicam

MIpEpBIBAaHUSIMHU, pPabOTy TaiiMepa/ CUETYMKA, U PETHCTPHI
yIpaBJICHUS TPEPhIBAHUAMU U (PIIarOB MpEPhIBAHUHN, a TaKXKe
NPUHIUIBl TAaKTUPOBAaHHMS MHUKPOKOHTpOJUIEpA W 3aJaHWUsI
JaCTOT TAKTUPOBAHUA.

N3y4denue conpsizkeHuss MUKpPokoHTposuiepa ¢ KKU n
BbIBOJ] CUMBOJIbHOI MHPOPMALIUH.

[Ipy BBIMOJHEHMM JAHHOW pabOThl CTYACHTHl HW3ydYaT
YCTPOMCTBO PabOTHl M OOMEH NaHHBIMH C |6-CUMBOJIBHBIM
JKKMW, ero nHMIMaan3aiuio, BEIBOJ CUMBOJIOB HAa SKPaH.

HUcnoan3oBanue nnrepdeiica USART MukpokoHTpoJiepa
JJIsl IpueMa/mepeaadyu JaHHbIX.

[Ipn BBIMONHEHWH JAaHHOW pabOTBI CTYAEHTHI H3ydYar
ctpyktypy  uHTepdeirica USART  mukpokoHTpouiepa,
Ha3Ha4YCHHE (G YHKIIMOHATBHBIX OJIOKOB, MPUHIUTT
npuema/niepeqaun  gaHHeIX 1o  uHTepdeiicy USART,
HACTPOWKY CKOPOCTH Tpuema/mepenaud, Qopmara Kaupa,
byHKIIMM perucTtpos, conpsokeHue wuHtepdeiica USART
MHUKpOKOHTpoJuiepa ¢ uHTepdeiicom RS-232 xommbioTepa,
pa3depyT mpUMephl IpOrpamMM Mo Mpuemy/nepenade JaHHBIX
no uarepdeiicy USART.

CXeMOTEXHUYCCKHE
ACIICKTHI COTPSIKCHUS
U (POBBIX U AHATIOTOBBIX
YCTPOMCTB

YupasJjenue LINHMH/IEJbHBIM ABHUraTeseMm,
NOJK/JIIYeHHBIM K MUKPOKOHTPOJLIEPY.

[Tpu BBINONIHEHUH JAHHOM PabOThI CTYEHTHI U3Y4aT HPUHIHII
paboOThI IIArOBOrO JBUIATENIs, YCIOBUS €r0 pa3roHa, pa3zoepyr
IPUMEpPbI IPOTrpaMM 110 YNPaBJIEHUIO LIATOBBIM JBUraTeNeM,
MIO3BOJISIIOIIMX YIPABJISATH CKOPOCTHIO BpalllEHUSI.

Iporpammubiii oTKJIMK B cpeae HiAsm.

[lpy BBHIONHEHWH JAHHOH pabOTBI CTYAEHTHI OCBOST
nporpamMmmuyio cpeny HiAsm, cTpyktypy uHTepdeiica
USART MukpokoHTpoJuiepa, Ha3HAYCHHE (PYHKIIMOHAIBHBIX
OJIOKOB, MpPUHLMUN TMpuemMa / Tepelayd JIaHHBIX I10
npepeiBanuio ¢ uHTepdeiica USART, pazbepyr mnpumepsl
nporpamMm B cpeae HiAsm s ynpasneHust nepenaueit /
npreMoM KoMaH[ 1o uHTepdeiicy RS-232.

[lepenava u  mpuem
maHgbIXx 1o Ethernet
uHTepdeiicy

Peanuzauusa  nporokosoB ARP, ICMP, IP Ha
MHMKPOKOHTpoOJLIepe.

[Ipy BBIMOMHEHMH JAHHOM palbOThl CTYAEHTHl H3yd4ar
CTPYKTYpy U HpHHLIMI pPaboThl HHTepdeiica Ha OCHOBE
MUKpocxeMbl — gnpaiiBepa MAC ypoBHs, €ro pErucTphl,
OCOOEHHOCTH  4YTEHHUA/3alMCH (PU3NYECKUX peructpos, SPI
untepdeiic u SPI komanawl (4TeHHE/3aMHCh PETHCTPOB,
Oydepa, yctaHOBKa/CHSTHE OUT 1O Macke, MATKHUA cOpOC) AJis
yIIpaBJIEHUs, CONPSKEHNE MUKPOKOHTpoJiepa U uHTepdeiica
MuKpocxeMbl — gnpaniBepa MAC ypoBHsA, moxaens OS],
npotokonsl ARP, ICMP, IP, pa30epyr mnporpammsl s
peanuzanuu npotokoaoB ARP, ICMP, IP na nare.

Peasmmzauus nporokosa UDP na MmukpokoHTpoOJLIEpe.
[Ipu BhIMONHEHUMH AaHHOM PalbOTHI CTyAeHTHl u3ydar UDP
npotokos,  cTtpyktypy UDP  coobmenus, pa3zbepyt

IIPOrpaMMbl,  pealu3yrollne yIpaBi€HHE  BBIBOJAMH
MUKpOKOHTpoJuepa corsiacHo UDP 3ampocy.
Peasmm3zanus MPOTOKOJIOB TCP, HTTP Ha
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MHMKPOKOHTpoOJLIepe.

[Tpu BBIMONMHEHMU NAaHHON paboThl cTyaeHThl u3y4dar TCP u
HTTP mnportokonsl, ctpykrypy TCP coobmenus u HTTP
3ampoca, pazdoepyT mporpammbl, peanusyronire Web cepsep
yaa€HHOTro YIpaBICHHs] HA MUKPOKOHTPOJLIEpE.

o. [Ipsamoit mudposoii| UccaenoBanue Gpa3oBoro qereKkropa.

cuntes (DDS) N3yuaercs pabora aHaioroBoro (a3oBOro AeTeKTopa M
4acTOTHO-()Aa30BOTO JIETEKTOpa MPU U3MEPEHHUHU pa3HOCTH (a3
JIBYX [epecTpauBaeMbIX TI'eHepaTopoB. Tak e CTYAEHTHI
U3Yy4aloT BO3MOXHOCTh 3anmycka PAIIY-cunTezaTopa Ha
OCHOBE MUKPOCXEM TM0J] yNpaBICHHEM MUKPOKOHTPOJLIEPA.
IIpsimoii nugposoii cunTe3

Ha ocnoe DDS ympaBiasiemMmoil MHKPOKOHTPOJIEPOM
UCCIJIEyeTCs IOCTPOECHUE YIPABIISIEMOIO0 CUHTE3aTOpa YacTOT
(BBIXOJTHOM CHUTHAJ TPOBEPSETCS Ha CHEKTP aHaIMU3aTope).
[TporpammubiM kozoM nipu omoum DDS peanuzyercs UM, a

3aTeM U FM.
6. npuMeHeHne nuHenbx u|UcenenoBanue padorsl CBY cmecureneii.
HEJIMHEHHBIX HccnenoBanne cmemenus curiaia Bau3 Ha CBY cmecurere,
YETHIPEXTIOIIOCHUKOB IIPU TIOMOIIY BEKTOPHOTO aHAJIM3aTOpa IETeH.

CBY

[TpoBeneHue 3aHATHI MNpPaKTUKyMa IPEeJyCMOTPEHO YacTU4HO B <«1aboparopun CBY
SJIEKTPOHMKU M PaguoonTHKu» (aymuropus 205°c)(c MCIIOIb30BAHMEM AHAIM3ATOPOB IIEMEN) M
YaCTUYHO B «KOMIIBIOTEPHOM KJlacce CHELMAIbHBIX JAUCHMIUIMHE» (ayauropus 205¢) (c
ucnonszoBanueM MIKROE-456, BIGAVR6 DevelopmentSystem, IlomHodyHKIIMOHATBHAS
omnagoyHas miara it uzydenus MK Atmel AVR) Onucanus Teopun, METOJMUYECKHUE YKa3aHUS U
3aJ]aHMsI 110 BBIIIOJHEHUIO MTPAKTUYECKUX PA0OT PACIIONAraroTCs B JIEKTPOHHON MHPOPMALMOHHO-
obpazoBarenbHOM cpene MoayneHoro Jnnamuyeckoro O6y4enus Kyol'Y no aapecy B MutepHer
http://moodle.kubsu.ru/enrol/index.php?id=15.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IIPOEKTOB).

CornacHo yuyeOHOMY IUIaHY KypcoBble paOOThI (IIPOEKTHI) MO JAHHOM TUCLUIUIMHE He
PEyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHusl AJIsl CAMOCTOATEIbHOH padoThl
00y4YaAKIIHUXCS M0 TUCHUILINHE (MOLYJIIO).

OOmmpe W  METOOMYECKME PEKOMEHIAIMH  CTYIEHTOB  pasMENIeHbl B 3JEKTPOHHOMN
uHpopMaIMoHHO-00pa3oBaTeabHOl  cpene  MoayiapHoro  JuHammdeckoro  OOyueHus
Ky6I'Yhttp://moodle.kubsu.ru/enrol/index.php?id=15 B pasznene «I{udpoBast 31eKTpOHHKAY.

[lepeyeHp yueOHO-METOIUYECKOTO OOECHEUEHUsS JUCIHUILTMHBI
Ne  Bug CPC I10 BBIITOJIHEHUIO CAMOCTOSITEIIbHON pabOThI

1 |IIpopabotka yueOHoro|l. Meronuueckue ykasaHHUs 110 OPraHU3aLUN CAMOCTOSITEILHOM

(TeopeTHyeCcKOro paboThI CTYJECHTOB, YTBEPXKACHHBIE kaeapoi
MaTepuaia), HoJroTOBKa|ONTOAIEKTPOHUKH, MIPOTOKOJT Ne 6
K TEKyIIen ulot «01» mapra 2017r.

MTPOMEKYTOUHON 2. Hosoxwunos, O. II. DnexkTpoHMKa M CXEMOTEXHHMKa B 2 4.
arrectauuu (3au€ty wu|Yactp 2 : yueOHUK Juid akajgemuyeckoro 6akamaspuara / O. I1.
BOIIPOCaM) Hosoxunos. — M. : U3natensctBo FOpaiit, 2018. — 421 ¢. —
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http://moodle.kubsu.ru/enrol/index.php?id=15
http://moodle.kubsu.ru/enrol/index.php?id=15

(Cepus : bakamaBp. Axamemuueckuii kypc). — ISBN 978-5-
534-03515-5. Pexum J0CTyTIa ‘www.biblio-
online.ru/book/A249DF90-9B06-4320-87A4-
58BCF3A99C6D.I'pud YMO BO

3. Caxnes, A. M. [{udposbie ycTpolicTBa 1 MUKPOIIPOIIECCOPHI
: yueOHOe mocobue as akageMuueckoro 6akanaBpuata / A. M.
CaxneB. — 2-¢ m31., niepepad. u gon. — M. : M3gaTtenbcTBo
Opaiir, 2018. — 139 c. — (Cepus : bakanaBp. AxageMuyeckuii
kypc). — ISBN 978-5-534-04946-6. — Pexum npoctymna
‘www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

IToaroroBka K
BBIIIOJIHEHUTO
MPAKTUYECKUX PaboT

1. Meronuyeckue yka3aHus 10 OpraHU3allli caMOCTOSITEIbHON
paboThI CTYJCHTOB, YTBEPXKACHHbIE kaheapoit
ONTORJICKTPOHUKH, MIPOTOKOJ No 6
ot «01» mapra 2017r.

2. Meroauueckue peKOMEHIALMU, OINUCaHHUA W 3aJaHusi K
MIPOBEICHUIO MPAKTUYECKUX PabOT pa3MeIIeHbl B DJIEKTPOHHOM
nH(pOpPMaIMOHHO-00pa30BaTeIbHON cpene MonynbHOro
JlnHaMuueckoro OO0yuenust
KyoI'Yhttp://moodle.kubsu.ru/enrol/index.php?id=15

3. MuxkpornpoueccopHas TEXHHUKa B ONITUYECKUX
TEJIECKOMMYHHUKAIIMOHHBIX ~ CHUCTEMAax: 1a0opaTOpHbII
npaktukyM. / [lmornnma MUIL., A.C. JleBuenko, H.A.

IlepeyeHnb y4eOHO-MEeTOAUYECKOT0 00eCTIeYeHUs] U CHUTLIMHBI
10 TeMaM NMPOrpaMMBbl /LI IPOPA0OTKH TeOPETHYECKOI0 MaTepuaJia

HanmeHoBaHue
baszjeia

[lepeyeHp yueOHO-METOIUYECKOTO OOECHEUEHUS AUCLUILIMHbBI
10 BBIITOJIHEHUIO CAMOCTOSITEJIbHON pabOThI

BBenenne B ycTponCTBO
MUKPOKOHTPOJLIEPOB,
KOMITUJIATOPOB u
CPEICTB pa3pabOTKH.

Caxues, A. M. Iludposbie ycTpoiicTBa U MUKPOIPOLIECCOPHI :
yueOHOe mocobue Al akajgeMuyeckoro Oakanaspuara / A. M.
CaxHeB. — 2-e u3A., nepepad. u gon. — M. : H3narenscTBo
Opaiir, 2018. — 139 c. — (Cepus : bakanaBp. AxkageMuyeckuii
kypc). — ISBN 978-5-534-04946-6. — Pexum poctyma
:www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

Munos3opos, O. B. OcHoBbl 31ekTpoHuKH : yueOHuk ans CI1O
/ O. B. Munos3opos, U. I'. IlankoB. — 6-e¢ u3z., nepepad. u
nomn. — M. : U3natensctBo FOpaiit, 2018. — 344 c. — (Cepus :
[Ipodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03249-
9. — Pexum mocrymna : www.biblio-online.ru/book/315CB54F-
50A2-497B-B1B7-EE168CCA36AA.

MuxkponpoueccopHas TEXHHKA B ONTUYECKUX
TEJIEKOMMYHHUKaLlMOHHBIX CHUCTEMAX: n1a0opaTOpHBIit
npaktukyMm. / [Inotuuun M.IL., A.C. JleBuenko, H.A. SIkoBeHko,
B.A. Hukutun/ Kpacnonap. Ky6anckuii roc. yu-t, 2014. 112c.

[lepenaua nmaHHBIX W
ylal€HHOE YIpaBJICHHUE

M (POBBIX CUCTEM

Muniennna, C. A. DIEKTpOHUKA U CXEeMOTEXHHKA : YUeOHUK U
MpaKTUKyM JJs akajgemuueckoro OakamaBpuata / C. A.
Munenuna ; nopn pen. H. K. Munenanna. — 2-e usn., nepepad. u
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http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://moodle.kubsu.ru/enrol/index.php?id=600
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/315CB54F-50A2-497B-B1B7-EE168CCA36AA
http://www.biblio-online.ru/book/315CB54F-50A2-497B-B1B7-EE168CCA36AA

MEXIY coooi
CTaH/IaPTHBIM
uHTepdericam

Io

non. — M. : U3marensctBo HOpaiit, 2018. — 270 ¢. — (Cepwus :
bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-534-05078-3.
— Pexum pmocryma : www.biblio-online.ru/book/A6FBF178-
314B-4255-96C7-9116BF1296EE.

bopucenko, A. JI. CxeMOTeXHHMKAa aHAJIOTOBBIX AJIEKTPOHHBIX
ycTpoicTB. DyHKIMOHATIBHBIE Y37IBI : y4eOHOEe MOocoOHue JUIs
By30B / A. JI. bopucenko. — M. : U3marensctBo FOpaiit, 2018.
— 126 c. — (Cepus : Yausepcurersl Poccun). — ISBN 978-5-
534-01705-2. Pexxum  mocryma  :  www.biblio-
online.ru/book/92773C04-2E40-4240-A578-54C7228E6BF3.

MukporporeccopHas TEXHHUKA ONTHYECKUX
TEJICKOMMYHUKAIIMOHHBIX cHucTeMax: nabopaTopHbIi
npaktukyMm. / [Tmotuua MLII., A.C. Jleuenko, H.A. SIkoBeHko,
B.A. Hukutun/ Kpacunonap. Ky6anckuii roc. yu-t, 2014. 112c.

B

MukporporeccopHas TEXHHUKA ONTHYECKUX
TEJICKOMMYHUKAIITMOHHBIX cHucTeMax: 1abopaTOpHBIN
npaktukyMm. / [Tnotunmn M.IL., A.C. JleBuenko, H.A. SIkoBeHKo,
B.A. Hukutun/ Kpacnonap. Ky6anckuii roc. yu-T, 2014. 112c.

B

Ilepenaua wu
JAaHHEIX 1O
untepdeiicy

pHeM
Ethernet

Hapeimkua A.K. [ugpossie ycTpoiicTBa U MHUKPOIPOIIECCOPHI.
M.: Akagemus, 2008, 318 c.

CaxneB, A. M. Lludpossie ycTpoiicTBa 1 MUKPOIPOLIECCOPHI :
yuebHoe mocobue sl akanemMuueckoro OakanaBpuata / A. M.
CaxneB. — 2-e uzf., nepepad. u gon. — M. : M3garenscTBo
Opaiir, 2018. — 139 c. — (Cepus : bakanaBp. AxageMuyecKkuii
kypc). — ISBN 978-5-534-04946-6. — Pexum poctyma
:‘www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

MuxkponpoueccopHas TEXHHKA B ONTUYECKUX
TEIEKOMMYHUKAllUOHHBIX  CHCTEMAax: 1a00paTOPHBIHA
npaktukyMm. / [Inotunun M.IL., A.C. JleBuenko, H.A. SIkoBeHKo,

B.A. Hukutun/ Kpacnonap. Ky6anckuii roc. yu-t, 2014. 112c.

CxemMoTeXHHUECKHE
aCMeKThl  CONPSIKEHUs
U POBBIX u
AHAJIOTOBBIX YCTPOMCTB

Munos3opos, O. B. OcHoBbl 31ekTpoHuKH : yueOHuk ans CI1O
/ O. B. Munos3opos, U. I'. IlankoB. — 6-e¢ u3z., nepepad. u
nomn. — M. : U3natensctBo FOpaiit, 2018. — 344 c. — (Cepus :
[Ipodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03249-
9. — Pexum mocrymna : www.biblio-online.ru/book/315CB54F-
50A2-497B-B1B7-EE168CCA36AA.

Bopucenko, A. JI. CXxeMOTeXHHKAa aHAJOTOBBIX 3JEKTPOHHBIX
ycTpoicTB. DyHKIMOHATIBHBIE Y37l : yueOHOe mocobue Juis
By30B / A. JI. bopucenko. — M. : U3natensctBo HOpaiit, 2018.
— 126 c. — (Cepus : Yuusepcurersl Poccun). — ISBN 978-5-
534-01705-2. Pexxum  moctyma @ www.biblio-
online.ru/book/92773C04-2E40-4240-A578-54C7228E6BF3.

[Ipssmoit
cunre3 (DDS)

nudposoit

B.
npoektupoBanue) M. Css3b, 1979, 384 c.

ManacceBu4 Cunrezaropsl  vactor (Teopus wu

[TpuMeHeHne HHTETPATBHBIX CXeM: TPAKTUIECKOE PYKOBOICTBO/
nox pea. A. Yunbsamca. M.:Mup, 1987 — 432 c.
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http://www.biblio-online.ru/book/92773C04-2E40-4240-A578-54C7228E6BF3
http://www.biblio-online.ru/book/92773C04-2E40-4240-A578-54C7228E6BF3
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE

6. AHTEHHBI W YCTpPOWCTBa (CBY): pacyeT W HU3MEPCHHE
XapakTepuCTHK : ydebHoe mnocobue mns By3oB / 1O. E.
MurensMman, P. P. A6aymmun, C. I'. Ceiuyros, C. H. [lIaOyHuH ;
nox obur. pexn. 0. E. Mutenbmana. — M. : M3gaTenbcTBo
XapakTepUCTUKH H\}Opaiit, 2018. — 138 ¢. — (Cepus : YHuBepcutethl Poccumn).
IPUMEHCHHE JIMHEHHBIX| _ |SBN 978-5-534-03401-1. — Pesxum gocTyma : WWW.biblio-
n HEIMHEHHBIX | online.ru/book/409DAF0A-8B2E-4EFD-BI9A-
YeTHIPEXTIONIIOCHUKOB | A3AAB4270BAS.

CBY Pagnonpuemnsie ycrpoiictBa / B.H. bankos [u nap.] ; m ox pen.

JLT'. bapynuna. — M.: Paguo u cBs3pb, 1984. — 272 c.

PozanoB, B.A. IlpuemHuMKM MWUIMMETPOBBIX BoiH / B.A.
Pozanos, C.b. Po3anos . — M.: Paguo u cBs3b, 1989. — 168 c.

Y4eOHO-MeTOAUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00yYaroImIUXCs U3
YKCJIa UHBAIKMJIOB U JIUI] C OTPaHUYEHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3) mpenocrapistoTcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37J0POBBS U BOCIIPUATHS UH(DOpMALIUU:

JList vt ¢ HapyIIEHUSIMH 3PEHHUS:
— B hopMe 2IIEKTPOHHOTO TOKYMEHTA WU B MIeYaTHOU (hopMe YBEIMYCHHBIM MIPUDTOM.
Jlns AL ¢ HapyIeHUsAMHU CIlyXa:
— B (hopMe 2IIEKTPOHHOT0 TIOKYMEHTA WJIHM MeyaTHOU (opme.
J1st muin ¢ HapyIeHUsIMHU OTIOPHO-JIBUTATEIBLHOTO anmapara:
— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA UJIU TIeuaTHoM (popme.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA
oOyJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Tpy u3y4eHUn TUCIMIUTMHBI POBOJSATCS CISAYIONINE BHIIbI YICOHBIX 3aHATHIA U PadoT:
JICKIIUY, TPAKTHYSCKHE JOMAIHUE 3aJaHus, 3allUTa MPAKTHYCCKHX paboT, KOHCYJIbTALUH C
IpernoaaBaTeseM, CaMOCTOsATENIbHAs padoTa CTYACHTOB (M3y4eHHE TEOPETHYECKOro MaTepuaa,
MOJI'OTOBKA K MPAKTUYECKUM 3aHSTHUSIM U BBITIOJIHCHHE IOMAIIHUX 3alaHU 110 HUM).

Jdns  mpoBeneHus ~ OoNbIIed  YacTH  JIGKIMOHHBIX  3aHSATHH  HMCHOJB3YIOTCS
MYJIBTUMEMIHBIE CPEICTBA BOCHPOM3BEICHUS AaKTUBHOIO COJACPKMMOTO (3aHATUS B
MUHTEPAaKTUBHOI (opMe), TO3BOJISIOMIETO CTYIACHTY BOCIPUHUMATh OCOOCHHOCTH H3ydaeMOWM
JTMCUUIUIMHBL, WIPAIOIIUe pEHIAIONIYI0 pOJIb B IMOHMMAHMM W BOCIPHATHH, a TaK K€ B
bopMUpOBaHUU TPOPECCHOHATBHBIX KOMIETeHIud. [lo psay TeM JUCHUIUTUHBI JICKIUH
TPOXOJIAT B KIIACCHYECKOM CTHIIE.

[Ipu npoBeCHUU MPAKTUYECKUX PAOOT CTYACHTHI MPUCTYMAOT K BHIMOJHEHUIO 33aHUs,
B3aUMOJICHCTBYsI Mexny coOoii. IlpemomaBaTenh KOHTPOIHPYET XOJI BBIOJHEHUS pPaOOTHI
Ka)XJI0TO CTY/ACHTA. YTOUYHSS X0/ pabOThl, U €CJIU CTYACHTHI YTO-TO BBIOJIHSIIOT HE MPABUIIBHO,
NpernoaaBaTesb MOMOTAaeT UM IPEOJNOJIETh CIIOKHBIE MOMEHTBI, MPOBEPSET JOCTOBEPHOCTD
MOJYYEHHBIX JKCIHEPUMEHTAJIBHBIX Pe3yJbTaToB. [10Ciie BBIMONHEHUS KOHTPOJIBHBIX 3aaHuUi
NPUBEICHHBIX B KOHIIE OIMCAHUS KaXIOW NPAKTUUECKOH pabOThl CTYNEHTHI OTBEYAIOT Ha
TEOPETHYECKHE KOHTPOJBbHBIE W JIOTOJHHUTENLHBIC BOMPOCHI TaKUM O0pa3oM  3aluiiast
MPaKTUYECKYIO padoTy.

[To u3y4aeMoil MUCIUIUIMHE CTYACHTAM MPEIOCTABISIETCS BO3MOXKHOCTH IMOJIb30BATHCS
y4eOHO-METOJMYECKMMH MaTepuallaMi U PEKOMEHIALUSAMH Pa3MEIICHHBIMH B DJICKTPOHHON
nH(popMannoHHO-00pa3oBaTenbkHO  cpene  MoaympHoro  Jlunammueckoro — OOydeHUs
Kyo6I'Vhttp://moodle.kubsu.ru/enrol/index.php?id=15 B pasgene «Teopuss ©u  MeTOABI
NPOCKTUPOBAHUS UPPOBBIX M aHATIOTOBBIX CHCTEM).

Koncynbranuu npoBosTCs pa3 B ABE HEJIENHU JUIsl Pa3bsCHEHUS POOIIEMHBIX MOMEHTOB
IPU CaMOCTOSITEIPHOM U3yYSHUH BOTIPOCOB U3y4aeMOM JTUCIIUTUINHBI.
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Takum 00pa3oM, OCHOBHBIMH 00pPa30BaTeJbHbIMH TEXHOJIOTUSIMH, HCNOJIb3yeMbIMH B
Y4eOHOM Tmpouecce SIBJAKTCA:MHTEPAKTUBHAS JICKIHMS C MYJIbTUMEAUINHON CHUCTEMOM |
AKTUBHBIM BOBJICUCHHEM CTYJICHTOB B YUYEOHBIH MPOIECC; MPAKTHYECKUX 3aHATHS — padora
CTYJICHTOB B PEXKHMax B3aUMOJCUCTBUS «IIPETIOAABATEND — CTYIEHT», «CTYAECHT — IIPETIOAABATEND),
«CTYAGHT — CTyIeHT». llpu mpoBeAeHWHM MPAKTHYECKUX YYEOHBIX 3aHATUH TMPEIyCMOTPEHO
pa3BUTHE Yy OOYYaIOUIMXCSI HABBIKOB KOMAaHIHOW pPabOThl, MEXIMYHOCTHOM KOMMYHHKAIIWH,
IIPUHATUSA PELLICHUM.

Jns aun ¢ OrpaHMYEHHBIMHA BO3MOXKHOCTSIMHM 3/10POBbSI IIPEAYCMOTPEHA OpraHu3anus
KOHCYJIbTALIUH C UCIIOJIb30BAHUEM IEKTPOHHOM MOYTHI.

4. OIIeHO‘lHLIe cpeacrea AJdl TEKYLIECT0 KOHTPOJISA yCIIEBAEMOCTH U l'[pOMe)KYTO‘IHOﬁ
aTTreCTanmuu.

4.1(DOH}1 OLHECHOYHBIX CPEACTB IJId NPOBEACHUS TEKYIICI0 KOHTPOJIA.

ATTecTauus TEKYyIIEH YCIEBAEMOCTH, a TAaK K€ IMPOMEKYTOUYHOW OCYILECTBISETCS B
OCHOBHOM Ha OCHOBE BBHITIOJTHEHUS CTYACHTOM NPAKTUYECKUX padoOT U3 pacuéra paBHOMEPHOTO
KOJIMYECTBEHHOTO BBINIOJHEHUS! TMPAKTUYECKUX paboT B TeYeHMM cemecTpa. B cBsizu ¢
MPAaKTUYECKOW  HAIMPaBICHHOCTbIO  JUCUUIUIMHBI W HAOPsDKEHHOM — MBICIUTENIbHOU
NeSITEIbHOCTRIO B TIPOILIECCE BBIMOJIHEHHS IMPAKTUYECKUX paboT, pa3BHBAIOLINX TBOPUYECKHUE
CIIOCOOHOCTHM U CHCTEMHOE MbIIIIeHHe, (OHJ OLEHOYHBIX CpPEACTB CTAaHOBHUTCA BechbMa
aOCTpaKkTHbIM MOHATHEM ((PaKTHMUECKH JTO CAMOCTOSITENIbHBIE 3aJaHUSl K IPAKTHUECKUM
3aHATHUSAM BbIJaBaeMble CTYIEHTY). Tak, MOXHO MPOBEPUTH TEOPHUIO (OOJIBIIYIO YacTh KOTOPOil
CTYJIEHT OCBOWJI Ha TEOPETUYECKUX JUCLUIUIMHAX), HO 3TO HE O3HAYaeT, YTO Ha IMPAKTHUKE
CTYJIEHT CMOXET €€ MPUMEHHUTD; Il MHOTMX CTYACHTOB pEUICHUE pPEabHOM 3aJadyM I10CIie
OCBOEHHUSI MpaKTHUECKUX paboT BcE emé TpedyeT 3HAUUTENbHOIO BpeMeHH (IpaKTHKa
MOKA3bIBACT - OT TPEX aKaJeMUYECKUX 4YacoB U Oosee), BpeMs Ha BBIIOJHEHHUE COKPAaTUThCH,
TOJILKO CO 3HAYUTCIBHBIM ONBITOM. B CBS3M ¢ 3THM, B KaXIOW MPAKTHYECKOW pabote
MPEAYCMOTPEHO CAMOCTOSITEIbHOE 3aJaHue, KOTOpPO€ U IO3BOJSET IPOKOHTPOJIMPOBATH
NOHMMAHHUE CTYJIEHTOM CYTH IIPOLECCOB KOTOPHIMH OH MOYKET YIpaBisATh (B Ipolecce
BBITIOJTHEHUS TPEMNoJIaBaTeNlb BBISBISET MPOOJEMHBIE MOMEHTHI B TOHHUMAaHUU M TOSCHSET
CTYJIEHTY CJIO)KHbIE MOMEHTBI, IOHMMAaHUE KOTOPBIX B JAJIBHEHUIIEM KOHTPOJUPYETCA B
nocienyommx paborax). IIpm HamucaHMM TEXHHYECKUX OTYETOB IO IMPOBEICHHOM
MIPAaKTUYECKON paboTe CTYACHTHI aHAIM3UPYIOT U CUCTEMATU3UPYIOT Pe3yIbTaThl UCCIEAOBAHUM.

4.2 DoHJ 01LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'lpOMe)KyTO‘-lHOﬁ arreCTanmu.

q)OH]:[ OLCHOYHBIX CpCACTB JIA HNPOBCACHUSA HpOMGX(YTOqHOﬁ arrecTaun COACPKUT
KOHTPOJIBHBIC BOIIPOCHI U INMPAKTUYCCKUEC 3alaHUs B BUJC 3aJa4 BBIHOCHUMBIC IJI OLICHUBAHUWSA
MMPOMEIKYTOUYHBIX PEC3YJIbTATOB O6y‘-I€HI/I$I o AJUCHUINNIMHEC W OKOHYATCJIbHBIX MJIA ITICPBOTO
pas3aciia OIMMCHIBAEMOM JUCHUITIIINHBI.

Bonpocbl ¥ npuMepbl THNOBBIX NPAKTHYECKHX 3aJaHMH, BBIHOCHMMbIC Ha 3a4eT B 7-M
cemecTpe no AucuuinHe «Teopust 1 MeToAbI NPOEeKTHPOBAHUS HUGPOBBIX U AHATOTOBbIX
cucTeM» JUid HarpasieHus noarotoBku: 11.03.04 DnekTpoHUKa U HAHOAJIEKTPOHHUKA, TPOPHITH
"HanoTexHONOrMU B 3J€KTPOHUKE" (MPOMEXYTOUHAsI aTTeCTallds MOXET ObITh BbICTAaBJIEHA IO
pe3ysibTaTaM YCIEUIHOTO BBINOJHEHMS 3aJaHUN MPaKTHUYECKUX paboT C y4eTOM aKTHUBHOCTH
CTYJEHTA U MOCEIEHUS JIEKITHIT)

1. OcHOBHBIEC TEXHHUUYECKUE XaPAKTEPUCTUKH U(PPOBBIX MHKPOCXEM.
2. Pa3HOBWJIHOCTH BHYTPEHHEH CXEMOTEXHHKH JIOTHUeCKUX MHTerpaibHbIX cxem (TTJI, DCJI,
KMOII, ATJ, TTJIL, MOII, UWJI)
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

[IpeoOpazoBarenu KOJIOB ¥ YPOBHEH.

CYeTYrKH U JeTUTEITN YacTOTHI.

[ludppoBrie cxemMbl BBHIOOPKM W CBA3M (CTaHAAPTHBIE KOMOMHALIMOHHBIE CXEMBI:
MYJIbTHUIIIEKCOPBI, JEMYJIbTUIUIEKCOPHI, eI (PPATOPHI, KOMIIAPATOPHI)

Peructpbl 1 3anoMuHaroMe yCTPOMCTBA.

[Hudpoananorosoe npeodpa3zoBaHue U MPeoOpPa3OBATENH.

AmHaznoroo g poBoe npeodpa3zoBaHue U MPeOOPa30BATEIH.

CumBonbnabie KK aucruten: npuHIun pa®oThl, MOAKIIOUEHHE, HHTep(deiic, HHUIHAIN3aIus,

IIUTaHUC.

.‘DOpMHpOBaTeJ'II/I HMITYJIbCOB M TCHEPATOpPbl Ha I_II/I(i)pOBBIX JJOTHYECKHUX DJJIEMCHTAaX C

ucnosapzoBanueM RC nenouexk.

OcHOBHbBIE CTPYKTypHBIE OJOKM &-MU pa3psaIHbIX MuKpokoHTpoiepoB AVR u wux
(GyHKLIMOHAIbHOE Ha3HAYECHUE.

Cucrema mnMTaHusg MHUKPOKOHTposulepoB. Cucrema TakTUPOBAaHHMS W CHHXPOHU3ALUU
MUKPOKOHTPOJUIEPOB, BUJIbI, IPEUMYIIIECTBA U HEJOCTATKH.

Pabora c nopramu BBoJia — BbIBO/Ia 8-MHU pa3psiiHbIX MUKpOKOHTposuiepoB AVR.
IIpeprpiBaHMsl MHMKPOKOHTPOJUIEPA W A 4YEro HPUMEHSIOTCS. OCHOBHBIE HCTOYHUKU
npepbiBaHuil. OuepeaHOCTh 00pabOTKM IpepbhIBaHUI NpHU BO3HUKHOBEHHH HECKOJIBKHX
IIPEPBIBAHUN OJJTHOBPEMEHHO.

OYHKIMOHATBHOE HA3HAYCHHE TAaWMEPOB/CUCTYMKOB MHUKpPOKOHTposuiepa. CrocoObl
U3MEHEHUS YaCTOThI IEPENOIHEHUS TaliMep/CUETUNKOB.

OcHOBHBIE YacTH CTPYKTYphl Monyisi npuemo-nepeaarynka UART u ux ¢yHKUHOHAIBHBIE
HazHaueHUs. Dopmar Kajapa W aarOpuTM INpH NpHEMe/TIepeadn AaHHBIX MO MHTepdeiicy
UART.

@u3nyeckuil, KaHAJIBHBIM M CETEBOM YPOBHU B3aUMOJEHCTBUS OTKPBITBIX cuctem OSIL
®opmar ¢peiiMva u nakera. CTpyKTypy AAaHHBIX 3allpOCOB M OTBETOB IpoTokoia ARP u
ICMP. 1P agpecarus.

[Tpennaznauenne mukpokoHTposuiepa ENC28J60. Wntepdelic compsikeHus. AITOpUTM
ynpasieHust MUKpokoHTposiepom ENC28J60. Ilepenaua nanusix or ENC28J60 no ethernet-
uHTEepdeiicy.

[Iporokon UDP. Ctpykrypa UDP-geittarpammbl u nipenHasHaueHue nojei. Kakoit ¢popmar
MMEIOT JIaHHBIC, TOJIydaeMble MHKPOKOHTposuiepoM oT  ethernet-unma ENC28J60 mpu
npuéMe naHHbIX 1o nporokony UDP? Ormmume mporokxosma UDP or TCP mnportokona,
IIPEUMYILECTBA U HEOCTATKH.

[Tporoxon TCP. Ctpykrypa neiitarpammel TCP u npennaznauenue noneil. Kakum o6pazom
MPOUCXOIUT HIEeHTU(UKaALKs TMpoleccoB Npu ucnonb3zoBanuu TCP mpotokona? Otnuyue
npotokosia TCP or UDP nporokona, npeumyiiectsa 1 Hepoctatku. Kakoi ¢popmar umeror
JTaHHbIe, ToJIydaeMble MUKpPOKOHTpoiuiepoM oT  ethernet-umma ENC28J60 mpu npuéme
JTaHHbIX 110 npoTokony TCP?

Ob6nactu uctionb3oBanust DDS cuHTE3aTOPOB YacTOT, BHYTPEHHEE YCTPOUCTBO.
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22. IIpyHIIMTT TETEPOJUHHOTO MPEeoOpa30oBaHUsI YACTOTHI, MATEMAaTHYECKOE OMHCaHUE, CXema
peanu3aruy.
23. S mapaMmeTpsl YEeTHIPEXIOMOCHUKOB. [IpuMeHneHne MeTona BEeKTOpHBIX rpadoB ais pacuera

Ko dunrenTa nepeaadu 1 KOdPPUIUEHTa OTPAKEHUS.

3aoaua Nel
Bor ucnionb3yere taiimep cuérunk (TCNT1) mukpokonTposiepa Attiny2313 u BKIIOUNIN

IpephIBaHe 10 TepernoiiHeHuto. Kakoe 3HaueHnss HeoOxoauMo BhICTaBUTH B peructp TCNT1
JUIS. BBI30BA (DYHKIIMHM TPEPHIBAHUS 110 TICPENOJHEHUIO 4Yepe3 4YeThIpe CEKYHJBI, €Cld
TaKTUPOBAHHE MUKPOKOHTpOJUIEpa BEAETCA OT BHEUIHEro KBapieBoro pezonaropa 16MIu, npu
stoM (pro3 out CKDIV8 3anporpammuposan, a TCCR1B=0x04 (Timer/Counter) BbICTaBJIeH Ha
clkyo/256 (Fromprescaler).

3aoaua No2
ITo UART wunTepdeiicy nepuoanyecku NpUHUMAETCS CUTHAN ogHOOaiTHOrO Koma 0x4b.

3apucyiiTe BpPEMEHHYIO AMarpaMMy IMPUHUMAEMOrO0 CHUTHala, €CIM Iepefadya Benercs C

napamerpamu 9600/8-N-1.

3aoaua Ne3

C UK-mynpTa ympaBieHHs HEKOTOPOH (UPMBI B COOTBETCTBUU C TPYIIIOH CTaHIAPTOB
IrDA curnan npunumaercs TSOP4836. 3apucoBath Bua curHana c¢ Bbixoga TSOP, ecnu ¢
IIyJIbTa NEPENaETCs 3HaYCHUE JaHHBIX PaBHOE 57 COOTBETCTBYIOLEE HAXKATHIO OJHOM KHOIKH, a
bupMa HCIoNIb3yeT 0JHOOANTOBYIO HE PACIIMPEHHYIO aJpecaliio COOTBETCTBYIOILYIO 3HAUCHHIO
230 (3HaueHus yka3aHbl B JJECITUUHOMN CHCTEME CUMCIICHHUS).

3aoaua Ned
Brr pemmmm ucnonb3oBath 24-x OuTHBIM curMma-nensta AT AD7190 ans oundpoBku

aHasioroBoro curHasia. CoOcTBeHHbIE IIyMbl IpeoOpazoBanus ALIll He mpeBbIIalOT BOCBMU
MIaqmKuX paspsaoB. Ilpuw 5ToM IIymMBl HCIOJIB3yeMOrO OINOPHOTO HWCTOYHUKA IUTaHUS
HoMuHaJIoM Tpu BonbTa coctasisitor 30 mukpo BonbT. OnpenenuTe aGCOMIOTHYIO MOTPEIIHOCTh
€AMHUYHOTO0 IpeoOpa3oBaHusl MPU W3MEPEHUHM HANpPSDKEHUs ¢ KOHTpoJbHOM Touku 1,500001
Bombra.

3aoaua Ne5

Be1 ucnonesyere 12-tu paspsinubiii AL Pe3ynbrat oungpoBkr aHaIOroBoro orcyéra
Br1 otoGpakaere Ha KK cumBonpHOM aucruiee. B mpoekrte s pacuéra ypoBHS H3MEPSEMOTO
HanpspkeHuss Bamu Obulo yKa3aHO 3HadeHHME OINOpHOro HampsbkeHus 1.8 Bosbra. OnHako,
VCTOYHUK OINOPHOIO HampspkeHus BbAAET HanpsbkeHue 1.87521 Bosbra. KakoBo ucTHHHOE
3HaYeHHE U3MEPSIEMOro HanpsDKEHUs, €ClIM B pe3ylbTaTe MOJIy4uBLIerocs npeoOpa3oBaHUs Ha
KK nucnee orobpaxaercs 3Hauenue 0,28796 BonbT.
3aoanue Neb
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Crynenty Bbigaétes ocuiuiorpad, MynbTumeTp, TSOP, MUKpOKOHTpOJIIEp HA IJIaTe CO
CBETOAMO/IaMH C MPOTPaMMaTOpOM, HHGPAKPACHBIN MyJIBT yrpaBieHus (padoTaronuii B mMooce
gactoT Moxyisiuuu TSOP), uctounuku nurtanus, 9BM c gocTynoM B MHTEpHET U Cpenoi
pa3paboTKKM MporpaMM JUIsl BBIJAHHOTO MHKPOKOHTPOJJIEpA, MakeTHas IJiara. 3aJaHue
CTYJEHTY: coOpaTh U 3alpOrpaMMUPOBATh YCTPOMCTBO, KOTOPOE MO CUTHATY C MH(PPAKPACHOTO
MyJabTa YIpPaBICHUS BKIIOYAET U OTOOpa)kaeT CBETOJUOIHYIO MHAMKAIMIO COOTBETCTBYIOIIETO
KO/1a KHOTIKH WH(PAKPACHOTO MYJIbTA YIPABICHHUS.

3aoanue Ne7
Cryaenty BbIIAETCS: MHUKPOKOHTPOJUIEp HA  ILJIaTe ¢ noaximroyeHHbiM KKH

CUMBOJIBHBIM JuctuieeM, DBM ¢ ITOCTYIOM B MHTEPHET U CPEIoW pa3pabOTKH MpOorpamM Jist
BBIJAHHOTO ~ MHUKPOKOHTpPOJUIEpA, MakKeTHas  IuUlaTa. 3aJaHue  CTYJIEHTY:  HalucaTh
MUKPOIIPOrpaMMy KOTOpasi peanusyer mnepenady JaHHeix mexay MK m OBM no UART
IIPOTOKOJY. /IB€ KHOIIKM Ha IIJIaT€ MUKPOKOHTPOJUIEpA JOJKHBI CMEINATh MOJI3YHOK B IIPAaBO U
BJIEBO — COOTBETCTBEHHO ¢ mo3uuuu 0 o no3uuuu 7. Ilpu 3ToM Ha skpaHe mMoHuTOpa DBM
JOJI’KHO 0TOOpaxaThCsi YUCICHHOE 3HAUCHUE TIOJI0KEHUS TIONI3YHKA.

3aoanue Ne8

CryneHTy BbLIAETCA: MUKPOKOHTpOJUIEp Ha miare, OBM ¢ mocTynmom B HMHTEpPHET U
cpeloil pa3paboTKH MporpaMm sl BbIIAaHHOTO MUKPOKOHTPOJUIEpA, MakeTHasl Iulata. 3a/laHue
CTYIEHTY: W3 BOCBMHU IPEJCTABJIEHHBIX Ha IUIATE CBETOAMOJOB OAMH JOJIKEH CBETUTHCA, a
CBEUEHHUE JIOJDKHO IIepeiBUrarbcs OT OJHOTO CBETOAMOJA K COCEIHEMY M 0OpaTHO
IIOCJIEZI0BATENbHO 33JCHCTBOBAB BCE CBETOAMOABI. BpeMms mepexoza OT cBeToAMOAA K
CBETOJIMO/ly M3HAualbHO OJHA ceKyHaa. Ilo HaxaTuio Ha KHONKY BpeMs Iepexoia IOJKHO
YMEHbILATHCS BABOE, a IPU HAXKATUU JECITHIN pa3 BOCCTAHOBUTHCA JIO OJIHOM CEKYH/IbI.

3aoanue N9

CryneHTy BbLIAETCA: MUKPOKOHTpOJUIEp Ha miare, OBM ¢ mocTynmoM B HMHTEpPHET U
cpenoil pa3paboTKH MporpaMm Jjsl BBIIAHHOIO MUKPOKOHTpOJIIEpa, MaKeTHas Iuiara. 3ajlaHue
CTYJEHTY: OpPraHU30BaTh OJHOBPEMEHHYIO OIIM(POBKY ABYX aHAJIOTOBBIX CHUTHAJIOB C BHIBOJIOM
pe3yibTaToB Ha 3kpaH DBM c ucnons3oBanuem UART npoTtokoa.

3aoanue Nel0

Cryaenty BbBITAETCS: MHUKPOKOHTPOJJIEp Ha IJIaTe ¢ mnoxxitoueHHbiM  JKKU
CHUMBOJIBHBIM JucIuieeM, DOBM ¢ 10oCcTynomM B MHTEpHET U Cpelod pa3pabOTKHU Mporpamm JUist
BBIJJAHHOIO ~ MHUKPOKOHTpOJUIEpa, MakeTHass Iulata. 3aoanue  cmyoenwmy:  Halucarb
MUKpOIIPOrpamMMy JUIsl BBIIAHHOTO MHUKPOKOHTPOJIIEpA, KOTopas peannsyer cBs3p OBM uepes
RS-232 ¢ koHTpoyulepoM W TpH HaXaTWud Ha KHOMKY kiaBuatypbel Ha JKKU momkHa
0TOOpaXXaThCsl COOTBETCTBYIOMIAsE OyKBa WK Udpa.

3aoanue Nell

Crynenty Boigaéres: [lnata otnanku Ha ATmegal 68 coBmectHo ¢ ENC28J60 (Ethernet -
unrepdetic) 9BM, nporpammarop, WinAVR. 3aoanue cmyoenmy: Hanucatb MUKpoOTIporpaMmy
JUIT MUKPOKOHTpoJIiepa ¢ ympasieHueM no Web-uatepdeiicy, ympasmstonryro asymst PIN-
JuoIHbIMH nepekmtodaresiMu CBY, ¢ KOHTposieM TEeKyHIero cocTosiHMs. Tak Kak CTOMMOCTB
nepeximouareniei CBU (x npumepy PE7116) BbicOoka, NO3TOMY, CYMTaTh, 4YTO BBIBOJBI
ynpasnenus nepekimtouatened (E1 m E2) coenuHeHsl ¢ BbIBOJZaMH MHKpPOKOHTpOJUIEpa, K
KOTOpBIM TtoAcoeanuHenbl cBetoauonabl 0,1,6,7. Ilpm »3TOoM, K mnepBOMy MNEPEKITIOYATENIO
IIOJICOEIMHEHBI BBIBOJBI /ISl HYJIEBOTO U IIEPBOTO CBETOHMOAOB, KO BTOPOMY MEPEKIIIOYATENIO —
IIECTOr0 U cepMoro. BeiOpaTh At 0TOOpaKeHUsI aKTUBHOT'O COCTOSIHUSL — TUOJ] B CBETAIIEMCS
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COCTOSIHMH; TIPH 3TOM JMOJIbI TIOJDKHBI OTOOpakaTh cocTostHue kommytaruu J1-J2, u J1-J3. Ha
Web ctpanunie nomkHa OBITH BO3MOXHOCTH HE3aBUCHMOTO HMHTEPAKTHUBHOTO YIIPABICHUS
kakapiM - CBY  nepexnrouyartesieM UM MHIUKAIMS — TEKYHIETO COCTOSHUSA — KaXAO0ro U3
NepeKIroyaTeseH.

3aoanue Nel2

BeiBenute dopmyny mis kodddunuenta crosueit Bomasl o CBY BocbMU-TIOMIOCHUKA,
HA TpU pPa3béMa KOTOPOTO MPUCOCIWHEHBI HATPY3KH C OJMHAKOBBIM KOd(DHIHEHTOM
orpakenus I', a S mapameTpsl caMOro BOCHBMHU-TIOJIOCHUKAa — U3BECTHBI (BOCHMH-TIOIIOCHUK
CUMTATh B3aUMHBIM U CUMMETPUYHBIM).

OrneHouHble CpencTBa Ui HMHBAJIMIOB W JIMII C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX WHIUBUAYAIBHBIX IICUXOQU3NICCKUX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTHM HHBAJHMJIAM M JIMLIAM C OrPAHUYCHHBIMH BO3MOXHOCTSIMHU
3JI0POBBS ITPEOCTABIISCTCS TOTIOJIHUTEILHOE BPEMS JIJIs IIOJATOTOBKU OTBETA;

— IIpU TPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB O0yUYCHHUS MHBAJIUIOB U JIUI] C
OTrPaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbBSI IPEIYCMATPUBACTCS MCIIOJIb30BAHNE TEXHUYCCKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA 0OCOOCHHOCTSIMH;

— IIpU HEOOXOJAUMOCTH JIJIsl 00YYAIOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbSI
U WHBAJIUAOB TIPOILEAypa OICHUBAHUS pE3YNbTaTOB OOyUYEHHs 10 JAUCHUILUTUHE MOXKET
MPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[pouienypa oneHWBaHHUs PE3yJIbTaTOB OOYYEHHS WHBAIHAAOB M JIMI C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMHA ~ 37I0pOBbsl 110 JUCHMIDIMHE (MOIYJIIO) TPEIyCMaTPUBACT MPEIOCTABICHUC
uHopmain B ¢popMax, aJanTHPOBAHHBIX K OrPAaHUYCHHSM UX 3JI0POBbSI M BOCIIPHATHS
uHGOpPMAIIH:

JUist 1 ¢ HApyIIEeHUSIMUA 3PSHHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlJist U1 ¢ HApYIIEHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TEepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0ydJaronuxcs.

5. IlepeyeHb OCHOBHOI W JONMOJHMTEJbLHOH y4eOHOH JHMTEPaTypbl, HEOOXOAUMOI
JJIs1 OCBOCHMS M CHUILTHHBI (MOXYJIA).

5.1 OcHoBHas JiuTEpaTypa:

1. Munenuna, C. A. DJIeKTpOHHKAa M CXEMOTEXHHMKA : YYE€OHMK M NPAKTUKYM JJIs
akanemudeckoro OakamaBpuata / C. A. Munenuna ; nmox pea. H. K. Munenuna. — 2-e w3,
nepepad. u gon. — M. : UsnmarensctBo FOpaiit, 2018. — 270 c. — (Cepus : bakanasp.
Axanemuueckuii kypc). — ISBN 978-5-534-05078-3. — Pexum moctyna :www.biblio-

online.ru/book/A6FBF178-314B-4255-96C7-9116BF1296EE

2. CaxneB, A. M. IludpoBsie ycCTpoWCTBa W MHUKPOIPOIECCOPHI : ydeOHOe mocoOue s
akagemudeckoro OakanaBpuata / A. M. CaxnHeB. — 2-¢ u3n., mepepab. m gom. — M. :
WznarensctBo FOpaiit, 2018. — 139 ¢. — (Cepus : bakanaBp. Akagemuueckuii kypc). — ISBN
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978-5-534-04946-6. — Pexum nmoctyna :www.biblio-online.ru/book/1BE9378D-3F7B-44A0-
Al1BC-79B0OC8B2EFAE.

3. Munos3opos, O. B. OcHoBsl anektponuku : yaeOunuk st CI10 / O. B. Munos3opos, U. T'.
[TankoB. — 6-€ u31., mepepad. u gorn. — M. : UzmarensctBo Opaiit, 2018. — 344 ¢. — (Cepus
: IIpodeccuonansnoe obpazoBanue). — ISBN 978-5-534-03249-9. — Pexum pocryma :
www.biblio-online.ru/book/315CB54F-50A2-497B-B1B7-EE168CCA36AA.

4. bopucenko, A. JI. CXeMOTeXHHKa aHAJIOIOBbIX 3JEKTPOHHBIX yCTPOHCTB. DYHKIIMOHAIbHBIE
y37b1 : yueOHoe mocobdue s By30B / A. JI. bopucenko. — M. :M3natensctBo FOpaiit, 2018. —
126 c. — (Cepus : Yausepcuretsl Poccun). — ISBN 978-5-534-01705-2. — Pexwum goctyma :
www.biblio-online.ru/book/92773C04-2E40-4240-A578-54C7228E6BF3.

5. AHTEHHBI U YCTpOHCTBA (CBY): pacyeT U U3MEPEHHUE XapaKTEPUCTHUK : yueOHOE MOCoOHe s
By30B / 0. E. Mutensman, P. P. A6aymnun, C. I'. Ceruyros, C. H. [llabynun ; mox obmr. pe.
IO. E. Murenemana. — M. : U3garensctBo FOpaiit, 2018. — 138 c¢. — (Cepust : YHUBEpCUTETHI
Poccun). — ISBN  978-5-534-03401-1. — Pexumm jgocryma :  Www.biblio-
online.ru/book/409DAFOA-8B2E-4EFD-B99A-A3AAB4270BAS.

6. Hapeiukun A.K. Hudpossie ycrpoiictBa u Mukporpoueccopsl. M.: Akagemus, 2008, 318 c.

JI71st OCBOCHUS TUCUUIUTMHBI MHBAJIMIAMHU | JIMIIAMH C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pPOBbsl UMEIOTCS W3JaHUS B JJIEKTPOHHOM BHUJE B 3JEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» n «Opai».

5.2 JlonoiHUTEIbHASI JINTEPAaTypa:
1. HoBoxwunoB, O. Il. Dnekrponnka u cxemorexHuka B 2 4. Yactp 2 : yueOHHK s
akagemuyeckoro Oakanmaspuara / O. I1. HoBoxwmioB. — M. : UsmarensctBo FOpaiit, 2018. —
421 c. — (Cepus : bakanaBp. Akanemuyeckuit kypc). — ISBN 978-5-534-03515-5. — Pexum
JOCTyMa ‘www.biblio-online.ru/book/A249DF90-9B06-4320-87A4-58BCF3A99C6D. I pud
YMO BO

2. bob6poBumkoB, JI. 3. DnekrtpoHuka B 2 4. Yactp 2 : y4eOHHMK /s aKaJAeMHUYECKOTO

Oaxanaspuata / JI. 3. boOpoBHuKOB. — 6-¢ u31., ucop. u gorn. — M. : U3natensctBo FOpaiir,
2018. — 275 c. — (Cepus : bakanasp. Akanemmueckuii kypc). — ISBN 978-5-534-00112-9. —
Pexum J0cTyna : www.biblio-online.ru/book/81A5D012-0D87-439A-8219-

FF111CABBB2C.I'pud YMO BO

2. MukponporeccopHasi TEXHHUKAa B ONTHUYECKMX TEJIEKOMMYHHKAIIMOHHBIX CHCTEMaXx:
3naboparopusiii npaktukym. / Ilmotunmun ML, A.C. Jleruenko, H.A. SkoBenko, B.A.
Huxutun/ Kpacnonap. KybGanckuii roc. yH-1, 2014. 112¢. ISBN 978-5-8209-1015-9

3. Hudposas snexrponukaboiit, Kinayc M3narensctBo: Texnochepa 471 ctp. 2007r.

6. Ilepeyenr pecypcoB HH(POPMALMOHHO-TEJEKOMMYHUKALUMOHHOH  CeTH
«HTEepHET», HEOOXOAMMBIX IJISI OCBOCHUS THUCHMILIMHBI (MOLYJIs1).

1. DnektponHas wuH(OpPMAIMOHHO-00pa3oBaTenpHas cpena MonaynbHoro JIMHAMHUYECKOTO
O6yuenus KyoI'Vhttp://moodle.kubsu.ru/enrol/index.php?id=15

2. DnexrponHas Gubnmoreka FOPAUT: www.biblio-online.ru

3. DnexktponHo-oubMoTeynas cucrema JIAHB:https://e.lanbook.com

4. Karanor marasuna Ywn-/Ium U Buaeo 0030pbl MO KOMIIOHEHTHOW 0a3e Mpojaromeics: B
Mara3mHe, a TaKKE CIIpaBOYHBIC MAaTCPUAJIbI HA ITPOJaBaCMbIC KOMITOHCHTEI
https://www.chipdip.ru

7. MeTonuyeckue yKa3aHus I 00y4AIOIIHUXCS 110 OCBOCHUIO IV CHMILIHHBI (MOTYJI5).
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http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://212.192.134.46/MegaPro/UserEntry?Action=FindDocs&ids=58217
http://moodle.kubsu.ru/enrol/index.php?id=600
http://www.biblio-online.ru/
https://e.lanbook.com/
https://www.chipdip.ru/

Jlekuus siBiseTcss OOHOW W3 (GOpPM H3YYEHHS TEOPETHUYECKOro MaTepuayia 1o
TUCIUIUIMHE. B XoJe JEeKIHMOHHOrO Kypca MPOBOAMTCSA H3JI0KEHHE COBPEMEHHBIX HayYHBIX
MOJXO0/I0B U Teopuid. B TeTpaau A KOHCHEKTHPOBAHUS JIEKIIUH HEOOXO0AUMO UMETh MOJIs, TIe
0 XOJy KOHCIIEKTHPOBAHHS [ENal0TCI HEOOXOJUMbIe IMOMETKH.  3alliCH JIOJKHBI OBIThH
n30UpaTeabHbIMY, IOJHOCTBIO CIEAYET 3alMChIBaTh TOJIBKO oOlipeneieHus. B koHcrnekre
MPUMEHSIIOT COKpPAIIEHHE CJIOB, YTO YCKOPSIET 3auch. BOompockl, BO3HUKAIOUINE B XO/1€ JICKIIUH,
PEKOMEH/yeTCs 3aluChiBaTh Ha TOMSIX W TI0CIHE€ OKOHYAHMS JICKIUH OOpaTHThCSA 32
pa3bsiCHEHHMEM K TmperoaaBarento. HeoOXonnMo akTHBHO paboTaTh C KOHCIEKTOM JICKLUU:
[0CJIE OKOHYaHMs JIEKLUU PEKOMEHIYeTCSl NEepEeYUTaTh CBOM 3allMCH, BHECTH IIOIPABKU U
JIOTIOTHEHUS.

OnHMM U3 OCHOBHBIX BUJIOB JIEATENBHOCTH CTYAECHTA SIBJISIETCSA CaMOCTOsTENbHAsI padoTa,
KOTOpasi BKJIIOUaeT B ce0s M3ydyeHue JEeKIMOHHOTO MaTepHralia, yueOHIUKOB U y4eOHbBIX MOCOOUI,
MOJTrOTOBKHU K BBITOJIHEHHIO MPAKTUYECKUX PAOOT.

MeTtoauka caMOCTOATEIbHON pabOThI MPEABAPUTEIHHO PA3bACHSIETCS MpernojaBaTeseM u

B IIOCJIEAYIOLIEM MOYKET YTOUHATHCA C YyYE€TOM WHIUBUIYAIbHBIX OCOOEHHOCTEW CTYIEHTOB
(pekoMeHJalUKd  pa3MelIeHbl B JJIEKTPOHHOM HH(OPMalMOHHO-00pa3oBaTeNbHON  cpene
Monyneaoro dunammueckoro OOydenust Kyol'Y. BpeMs m MecTto caMOCTOATEIBHOU pabOTHI
BBIOUPAIOTCS CTYJEHTAMH MO CBOEMY YCMOTPEHHIO C yY4ETOM PEKOMEHJAlUi MpernoaBaTelis B
BUJIC TUTAHA CAMOCTOSITENILHON pabOThI cTyAeHTa. [ImannpoBanue BpeMeHH Ha CAaMOCTOSITEIIHHYIO
paboTy, HEOOXOAMMOIro Ha H3yYEHHE HACTOSINEH IUCUUIUIMHBI, CTyJIEHTaM JydYlle BCETo
OCYIIECTBIISITh Ha BECh CEMECTp, MpeAycMaTpuBash IpPU 53TOM PETyJIsSpHOE IOBTOPEHUE
MPONICHHOTO MaTepuana.
CamMocToATenbHYI0 pabOTy HaJ JUCHUIUIMHON ClelyeT HauWHaTh C M3Yy4YEHUs IMpPOrpaMMbl,
KOTOpasi COJEP’KUT OCHOBHBbIE TpeOOBaHMS K 3HAHHSIM, YMEHHSIM M HaBbIKaM OO0y4YaeMbIX.
OO0s3aTenbHO  Cl€IyeT BCIOMHUTh PEKOMEHJALUMU IpernojaBareis, JMJaHHbIE B  XOJe
YCTaHOBOYHBIX 3aHATHI. 3aTeM cieayeT NMPUCTYyNaTh K U3yUYEHUIO OTAENbHBIX Pa3/IesioB U TEM B
HOpSAJKE, IPETYCMOTPEHHOM IIPOTPAMMON.

[TonyunB mnpencrtaBieHre 00 OCHOBHOM COAEpXaHUHM pa3zienia, TEMbl, HEOOXOAUMO
U3YYUTh MaTepuall MO TeMe, U3JI0KEHHbIM B yueOHHKe. llenecooOpa3HO cOCTaBUTH KpaTKHii
KOHCIIEKT WJIM CXEMY, OTOOpaKaroIIy0 CMBICI U CBSI3M OCHOBHBIX MOHSITHI JAHHOTO pasjeia u
BKJIIOUEHHBIX B Hero TeM. O0s3aTenpHO ClieyeT 3aluChiBaTh BOZHUKILINE BOIPOCHI, HA KOTOPbIE
HE YJaJIOCh OTBETUTH CAMOCTOSITEIIBHO.

B ocBoeHMM IUCHUIUIMHBI MHBAJIUAAMU M JHUIAMHM C OTPAHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbs NMPEAYCMOTPEHBI MHAMBUIyaJIbHbIE KOHCYNbTALUU (B TOM umcie yepe3 email, Skype
i viber), Tak Kak 0oJIbIIOe 3HAU€HHE UMEeT KOHCYNIbTaluu. VIHANBHIyalbHbIE KOHCYIbTALUU
0 MPEAMETY SIBJISIFOTCS] BaXKHBIM (PaKTOPOM, CIIOCOOCTBYIOIIMM WHIUBUIYATU3AUN O0yUEHUS 1
YCTQHOBJICHUIO BOCIMTATEIBbHOIO KOHTAaKTa MEXIy MpernojaBaTeieM U  00ydarolumcs
WHBAJINIOM HJIU JINLIOM C OTPAaHUYEHHBIMH BO3MOXHOCTSMU 3/I0POBBSI.

Pexomenpayercs cnenyromuii rpauk caMOCTOATETLHON pabOThl CTYJEHTOB MO y4eOHBIM
HEJIEJSIM Ka)KJJ0T0 CEMECTpa:
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Pexomennyemblii rpapuk caMoCTOSITEIbHOM PadoThl CTYIEHTOB B 6-M cemecTpe no aucuuivinie «L{upposas 3j1eKTpoHNKa)

Neri/rn . | Cpoku
IIpumepHbIii
BBITIOJTHEHUS
OrOKET dopma
Haumenosanue Conepxanue 3aaHus ®dopma
. BpEMEHH Ha .. | oT4eTHOCTH
paznena CaMOCTOSITENIbLHOM paboThI (HOMep yueOHOMI KOHTPOJISI
BBITIOJTHEHHE HeeH 0 3a/1aHUIO0
. gac. (CP
v (CP) ceMecTpa)
1 Beenenne B ycrpoiictso | [IpopaboTka yueOHoro 7 1-3 13 /3auer YCTHBIH OTIpOC
MHUKPOKOHTPOJLIEPOB, (TeopeTrnyeckoro Marepuaa)
KOMIIWISITOPOB M CPEICTB Momrotoska k 13 5 14 13 /3auer Ortuer no 113
pa3paboTKHy. YCTHBIH OIpoC
2 [Tepenaua JTAHHBIX u | [IpopaboTka yuebHOrO 7 3.6 13 /3auer o
yaanéHHoe yrpaBieHue | (TEOPETUYECKOTo MaTepuaa)
IUQPPOBBIX CUCTEM MEXKIY
coboit mo crarmaptHeM | [Tomroroska k I13 6 3-7 [13 /3auer Order vH o113
uTepdeiicam YCTHBIN OTIPOC
3 [TpopaboTka yueOHOTO .
Tlepesiaua 1 PHEM JAHHBIX | , LoD i 7 6-9 I3 /sa9et | yerpgrit ompoc
N (TeopeTHYeCcKOro MaTepHraa)
no Ethernet unrepdeiicy
[Tonroroska k 13 6 6-10 113 /zaver Oruer no I3
YCTHBIH OIIPOC
4 CXeMOTEeXHUYECKHE [IpopaboTka yueOHOTO 7 9-11 013 /3auer yeTHbif onpoc
ACIEKTBI comnpspkeHust | (TEOPeTHYEecKOro Marepuara)
U(GPOBBIX M AHATOTOBBIX Momrotoska  I13 5 9-12 113 /3auer Ortuer o 113
YCTPOWCTB YCTHBIA OIIPOC
S IIpopaboTka yuedGHOro
[Tpsamoit mudpoBoit cuHTE3 pop v 3 11-13 113 /3auer YCTHBIH OIIpOC
(DDS) (TeopeTHueCcKOro MaTepHuana)
Tuer 1o I1
IMoaroroska k I13 0,8 11-14 113 /zauer | Otue o 3
YCTHBIN OIpocC
XapakTepuCTUKHN u | [IpopaboTka yuebHOTO 8 13-15 113 /3auer yCTHE ompoc
IPUMEHEHHUE JIMHEHWHBIX U | (TEOPETUYECKOro MaTepuaa)
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HEJIMHEIHBIX
yeThIpéxnotocHukoB CBY

TToaroroska k 13

15-16

I13 /3auer

Oruer no 113
YCTHBIA OIIPOC

Hroro:

79,8
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8. Ilepeuenb HHGOPMANMOHHBIX TEXHOJIOTHIi, HCMOJIb3yeMBbIX NMPH OCYLIECTBIECHUH
00pa30BaTeJbHOI0 NMPOLECcca MO AUCHUILIHHE (MOIYJII0).

8.1 llepeuenb HHGOPMANUMOHHBIX TEXHOJIOT U,

[Ipu ocymiecTBiieHun 00pa30BaTEIbHONW JAEATEIHLHOCTH IO HACTOSIIEH Mporpamme
UCTIONB3YeTCsT  DJIEKTPOHHAs — MH(OpPMAIMOHHO-OOpazoBaTenbHass  cpega  MoOJyJIbHOTO
JrHamuyeckoro OOyueHus KyoI'y B pazzaene KOTOpOit
http://moodle.kubsu.ru/enrol/index.php?id=15 «Teopus u MeTO/bI MPOCKTUPOBAHUS UPPOBBIX
U aHAJIOTOBBIX CHUCTEM) PAcIONaraloTcs yueOHO-METOIUYECKHEe MaTepHallbl: peKOMEHIAINH 110
CaMOCTOSITeNIbHOW paldoTe CTy[eHTa, TpeOOBaHHUS K OCBOCHMIO JAHHOW y4eOHOH Mporpammsl,
TEOPETUYECKHE U METOJMYECKHE OMUCAHUS U 3aJaHusl K IMPOBEICHHUIO NMPAKTUUYECKUX paboT.
Cpena coOupaeT CTaTUCTHKY 110 BPEMEHU aKTUBHOCTH aKKayHTa KaKIOro CTyJCHTa MpH paboTe
C pa3MelEHHBIM MaTEPUATIOM.

[IpoBeneHue OoMbINeH YacTH JIGKIHA B 7-M ceMecTpe MpelyCMaTpUBaeT UCIIOIb30BAHHE
JEMOHCTPALIMOHHBIX MYJIbTUMEIUUHBIX MAaTEPUAJIOB C UCIIOIb30BaHUEM MPOEKTOPA.

8.2 llepeuenb HE0OXOAUMOT0 MPOTPAMMHOI0 O0ecreYeHus .

Tak kak na7s caMOCTOSATENbHOM paboThl OOydarolUXCsl Mpenarnoyiaraercs AOCTYI B
AJIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly OpraHM3aluu U ceTb MHTepHeT, To
oOme TpeOOBaHUS K IMOMEIICHUSAM MJI CaMOCTOSITENbHOM paboThl OOy4aromuxcs BIOJHE
JIOCTATOYHO.

Jliia peanuzanuy HaCTOALIEH MPOrpaMMbl TpeOyeTcs:

1. Omnepanuonnas cuctema Microsoft cemeiictea Windows (7/8/10), B pamkax mporpamMsl
komnanun Microsoft “EnrollmentforEducationSolutions”  a5ns KOMOBIOTEPOB U CEPBEPOB
KybaHcKkoro rocy1apcTBEHHOTO YHUBEPCUTETA M €T0 (DHIINATIOB.

2. IIporpammusbiii maker WinAVR s omepanuoHHbIX cucteMm cemeiictBa Windows,
BKJIFOUAIOLIUI B c€0sl KpOCC-KOMIMIATOP U UHCTPYMEHTHI pa3pabOTKu JJii MUKPOKOHTPOJIEPOB
cepuii AVR ¢upmbr Atmel. WinAVR u Bce BxoasIe B HEro IporpaMMbl SIBISIFOTCSI OTKPBITHIM
IPOrpaMMHBIM 00O€ecledeHHEeM, BBINMYIIEHHbIM noj JnueH3ued GNU, HO pacrnpocTpaHstoTCcs B
ckoMnuupoBanHoM Buzehttps://sourceforge.net/projects/winavr/files/.

3. PonyProg — mnporpammarop (mporpamMMHas 4acTh MpOTpamMmaropa) Ui CUYUTHIBAHUS W
3alliCU  MpOorpamMMbl  MHUKpokoHTposiepoB u II3Y ¢ mocnenoBatenbHbIM  HHTEpdeEiicom
nporpammupoBanus http://www.lancos.com/prog.html. SIBnsiercst cBoGoHO pacmpocTpaHsieMoit
GNU-nporpamMMoii ¢ OTKpPBITBIM UCXOIHBIM KOJIOM.

8.3 Ilepeuenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnextponnas 6udmuorexa FOPAMT: www.biblio-online.ru

2. DnekrpoHHo-6nbMoTeuHas cucrema JIAHbD: https://e.lanbook.com

3. basa Bueo 0030pOB 3JIEKTPOHHBIX KOMIIOHEHTOB, CXeM, (DU3UUYECKUX SIBICHHH U YCTPONCTB
xommanuu «HUIT u JIUI» : https://www.chipdip.ru/video
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http://moodle.kubsu.ru/enrol/index.php?id=600
https://sourceforge.net/projects/winavr/files/
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80
http://www.lancos.com/prog.html
http://www.biblio-online.ru/
https://e.lanbook.com/

9. MarepuanbHo-TexHH4Yeckass 0a3a, HeoOXoaumMasi JIA  OCYLIECTBJICHHS
00pa30BaTeJbLHOrONpPoLecca No JMCHUIIAHE (MOYJII0).

Ne

Bun pabdot

MarepuanbHO-TEXHUUYECKOE OO0EeCleueHue AUCHUILTAHBI
(MOyJ1s1) M OCHAIIEHHOCTD

JleKnIMOHHEBIE 3aHATHS

JlekunoHHasg ayauTOpHUs, OCHAILIECHHAs IPE3CHTAaUlMOHHON
TEXHUKON u COOTBETCTBYIOIIUM IPOrpaMMHBIM
obecneuenueM (IIO) mns  BocmpousBeneHus — QailioB
dopmara jpg wu avi. JlOCTaTOYHBIM  KOJIUYECTBOM
nocagoyHbix MecT: Ne 205C

IMPAKTHYCCKUEC
3aHATHA

Jlaboparopus, YKOMIUIEKTOBaHHAsl CHEIUAIU3UPOBAHHON
MeOenbl0 W TEeXHWYECKHMMH  CpEICTBAMH  OOYYCHHS.
[IpoBeneHne  MPaKTHUUECKUX  3aHATUA  MPEITyCMOTPEHO
YaCTUYHO B  KOMIIBIOTEPHOM  KJacce  CHEUAbHBIX
mucruuine»  (aymutopuss  205¢) (¢ MCIIOJIB30BaHHEM
MIKROE-456, BIGAVRG6 DevelopmentSystem,
[TonHOMyHKIIMOHANIBHAS OTNAI0YHAs IUIaTa JIs WU3Y4EHUs
MK Atmel AVR) ¢ ucnons3oBanuem IIK (3-ro mokonenus
Intel 13 ¢ mpeaycTaHOBIEHHBIM TPeOyEeMbIM JIJIsl peanu3aluu
MPOrpaMMbI MIPOTPAMMHBIM OOECTICUEHHEM), a YAaCTHUYHO B
«rabopatopurn  CBY  »nekTpoHMKH W paJMOONTHKN
(ayauropust 205ac)(c uCnoIp30BaHNEM aHAIM3ATOPOB TIETICH )

I'pynnoBsie
(MHAMBUAYAIbHBIC)
KOHCYJIbTALIUH

[Tomemenne ¢ 1OCTaTOYHBIM KOJHYECTBOM IIOCAJ0YHBIX
MECT U MEJIOBOM WM MapkepHoil nockoii: Ne205aC

IIpomexyTouHas
aTTecTauus

[Tomemenne ¢ IOCTATOYHBIM KOJHUUYECTBOM II0CAIOUYHBIX
mecT: Ne205aC

CamocrosTenbpHas
paboTta

Kabuner nans caMocTOSTENbHOW pPaOOTHI, OCHAIICHHBIN
KOMIIBIOTEPHON TEXHUKON € BO3MOXHOCTBIO IMOJKIFOYEHHUS K
cetn «lHTEpHET»,TPOrpaMMON HKPAHHOTO YBEIUYECHUS U
00€CTeYEeHHBIH 10CTYIIOM B 3JIEKTPOHHYIO MH(POPMAIIMOHHO-
oOpasoBartenbHyIo cpefly yauuBepcurera Ne208c
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