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1. HEJIA U 3AJAYU OCBOEHUS JUCIHUIIJIUHBI (MOAYJISI, TIPAKTUKN).

B THUII ITPAKTUKNA. CIT b 1 ®OPMA (®OPMBD EE ITPOBEJTEHUA
[lenbro TpenoaBatust AUCIUIUTHHB « MUKPOTIPOIIECCOPHBIC CHCTEMBI» SIBISIETCS H3yUCHHUE aPXUTEKTYPHI OCHOBHBIX
THIIOB COBPEMEHHBIX MUKPOKOHTPOJIIEPOB U BCTPAUBAEMBIX CHCTEM OOIIET0 HA3HAUCHUSI, CIIOCOOOB MPOEKTHPOBAHHS
UH()OPMALHOHHO-YIPABILSIFOIINX MUKPOIPOLIECCOPHBIX CHCTEM, HHTEIPUPOBAHHBIX CPE/l Pa3pabOTKH M OTIAIKH
MPOTPAMMHOTO 00ECTICUCHUSI.

OCHOBHBIMH 33aJja4aMH JUCHUIIIMHBI « MUKPOIIPOLIECCOPHBIE CUCTEMBD SIBIISIETCS 3HAHUE COBPEMEHHOI'O COCTOSIHUS U
OCHOBHBIX HAIIPABICHUH Pa3BUTHSI MHKPOIIPOIIECCOPHOI TEXHUKH, apXUTEKTYPHBIX OCOOCHHOCTEH M BHYTpEHHEH
CTPYKTYPBHI 8- 1 32-pa3psIHBIX MUKPOKOHTPOJIIIEPOB, BO3MOXKHOCTEH COBPEMEHHBIX CPEACTB MOJACIHPOBAHUSA U OTJIAJIKH,
yYMEHHE pa3padaThIBaTh CXEMHBIC U alNapaTHbIe KOMIIOHEHTHI BCTPaUBAEMBIX CHCTEM, OPraHN30BBIBaTh B3aUMO/ICHCTBHE
KOMIIOHEHTOB B CUCTEME.

2. MECTO JUCIUIVIMHBI MO AVJIA, TPAKTUKHN) B CTPYKTYPE OBPA3OBATEJIbHOMU ITPOT'PAMMBbI

Hukn (paznen) OIT: | b1.B

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.1.1 | I3y4yenue qucUMIUIMHBI 0a3UpyeTcsl Ha 3HAaHUAX, IPUOOPETEHHBIX B pe3ysbTaTe 00ydeHHs 10 CIeAYIOMUM TUCIUIUTMHAM
yueOHoro iaHa 6akanaspuata (Hanpasienue 09.03.01 "MHpopmaTrka v BEIYUCTUTETbHAS TEXHUKA", IPOPHITH
"BerauciuTenbHbIe MAITUHBI, KOMIUIEKCHI, CHCTEMEI 1 ceTh"): « Apxutektypa D9BM», «Beenenue B LIOC», «V3ibl n
YCTPOMCTBA CUCTEM TeIeKOMMYHHUKALU», « Teopust aBToMaToBy», «CXeMOTEXHHUKaY, « MUKPOIPOIIECCOPEI».

2.2 | JucunnimHb (MOAY/IH) U NPAKTUKH, JJIs1 KOTOPBIX OCBOECHME JAHHOM JMCHUIIIMHBI (MOAYJIS) HEOOXOAUMO KaK
npeamecTByouiee:

2.2.1 | KommbroTepHOE 3peHre U 00paboTKa CUTHAIIOB

2.2.2 | KoHcTpyrpoBaHHe IPOTOTHIIOB MUKPOIIPOLIECCOPHBIX CHCTEM

2.2.3 | OnepalilnOHHBIE CHCTEMBI PEAIBHOTO BPEMEHU B POOOTOTEXHHUECKHUE MIAT(HOPMBI

2.2.4 | BermmosHeHME | 3aIIUTa BBITYCKHON KBaTH()UKAIIMOHHOH PaboTHI

2.2.5 praBJ’ICHI/Ie QJICKTPOMEXAaHUYCCKUMHU U MEXaTPOHHBIMU CUCTEMaMHU, CCHCOPHUKa

2.2.6 | AncunIuinHA TaeT JOTOIHUTEIBHBIC TECOPETHIECKHE M MPAKTHICCKUE 3HAHNS TP U3YUCHNH CIEAYIOMNX AUCIATUINH
y4eOHOTO IIaHa: «YIIpaBlIeHHE EKTPOMEXaHUUECKUMU U MEXaTPOHHBIMHU CHCTEMaMH, CEHCOpUKay, « CHeLponeccopsl
U PeKOH(UTYpHUPyEeMBbI€ BEIYNCIUTEIBHBIE CUCTEMBI», a TAKKe (POPMHUPYET CIIOCOOHOCTH OYIyIIMX MarucTpoB K
CaMOCTOSATENIFHON M TBOpYECKOH paboTe, MOBHIMIAET ero o0muiil MpodecCHOHANBHEIA YPOBEHb.

3. KOMIIETEHLIMHA OBYYAIOIETOCS1, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI TUCLMILIMHBI
(MOJIYJISI, TPAKTHKH)

OIIK-5: Cnioco0eH pa3padaTsiBaTh U MOIEPHU3HMPOBATH MPOrPAMMHOE M aNnapaTHoe obecnevyenne HHGOPMAIUOHHBIX U
ABTOMATU3MPOBAHHBIX CUCTEM;

OIIK-5.1: 3nams: cospemennoe npocpammuoe u annapamuoe obecnevenue UHGOPMaAyUOHHbIX U ABMOMAMUSUPOSBAHHBIX CUCTIEM.

PesynbraTe! 00y4eHus: 3HaET TUIIOBBIE PEIICHHS B 00JIACTH alllapaTHOTO M IIPOTPAMMHOTO 00ECIICUCHHNS BCTPAaNBAEMBIX
MHKPOIIPOLIECCOPHBIX CUCTeM. B 06macTu anmnapaTHOro 06ecedeH s - TUIOBBIE CIIOCOOBI UCIIOIB30BAHNUS B MUKPOIPOLECCOPHBIX
CHCTEMaX OCHOBHBIX TUIIOB AATYMKOB M IPHBOJOB, YCTPOHCTB XPaHECHUS JAHHBIX, CAMBOJIBHOTO U rpaduueckoro oToopaskeH s
JaHHBIX. B 00macTn mporpaMMHOTo 00€CIICYeHHS - TUIIOBBIE CIIOCOOBI OPTraHU3aIMK ITPOTPAMMBI [T HCIIOJIE30BAaHMS BCTPOSHHBIX
B OJHOKPHCTAIBHBIN MUKPOKOHTPOJIIEP NepH(epUuitHbIX YCTPONCTB.

OIIK-5.2: Ymemb: MOOepHU3UPOBAMb NPOSPAMMHOE U annapamuoe obecheyenue UHGOPMAYUOHHBIX U ABMOMAMUZUPOBAHHBIX
cucmem 015 peweHus NPOPeCcCUOHANbHBIX 3a0aH.

PCByJ'ILTaTLI 06y‘{€HI/IﬂZ Ymeer MOACPHU3UPOBATH ITPOTPaMMHOC U arlliapaTHOC obecrieyeHus BCTpanBaCMbIX MHUKPOIIPOLECCOPHBIX
CHUCTEM HA OCHOBEC THIIOBBIX U MMCIOIIUXCA pemeHHﬁ B IIPOCKTAax 11O pa3pa60TI<e 1 IOJJACPIKKE I/IH(bOpMaHI/IOHHI)IX u
ABTOMATU3NPOBAHHBIX CUCTCM.

OIIK-5.3: Bnademy. Ha8bIKaMu paspabomxu npocpammHo20 1 annapamnoz2o obecneyerus UHGOopMayuoHHbIX U
A6MOMAMUIUPOBAHHBIX CUCIEM OIS pEUeHUsl NPOPECCUOHATLHBIX 3A0aY.

PeByJ'ILTaTLI O6y‘{€HI/I$[: Bnaneetr HaBbIKamMu paSpaGOTKI/I MPOrpaMMHOTI'0O U allllapaTHOI'O obecrieueHus BCTpanBacMbIX
MHUKPOIIPOOECCOPHBIX CUCTEM B COCTABE I/IH(I)OpMaHI/IOHHI)IX 1 aBTOMAaTU3UPOBAHHBIX CUCTEM

OIIK-6: CniocodeH pa3padaTblBaTh KOMIIOHEHThI IIPOrPAMMHO-aIINIAPATHBLIX KOMILIEKCOB 00padoTku nHpopManuu u
aBTOMATH3HPOBAHHOIO NPOEKTHPOBAHUS;

OIIK-6.1: 3namv: annapamusle cpedcmea u niamgpopmuvl UHGPAcCmMpPyKmMypol UHGOPMAYUOHHBIX MEXHOL02Ul, 8UObL, HAZHAYEHUE,
apxumexmypy, mMemoovl paspadomxu u AOMUHUCIPUPOBAHUSL NPOSPAMMHO-ANNAPAMHBIX KOMIIEKCO8 00beKma npopeccuonanbHol
0esmenbHOCmU.

PesynbraTe! 00y4eHus: 3HaeT anmapaTHble CPEACTBA U IAT(GOpMBI HHPPACTPYKTYPHI HHYOPMAIIOHHBIX TEXHOJIIOTHH, BUABI,
Ha3Ha4YeHHe, apXUTEKTYPY, METOIbI pa3pabOTKU U aAMUHHCTPUPOBAHHS IPOrPaMMHO-AMMNAPATHBIX KOMIIEKCOB 00BbEKTa
npoeCCHOHATIBHOM IESITEITBHOCTH.




OIIK-6.2: Ymemb: ananu3uposams mexHuyeckoe 3a0aHue, paspabamuleams u OnmumMusupo8ams nPoSPpaAMMHbILL KOO OJis peuieHus
3a0au 0bpabomxu UHGOpMaAYUU U AGMOMAMUSUPOBAHHOL0 NPOEKIMUPOBAHUSL.

PesyneraTel 00ydeHHs: YMeeT aHATM3HPOBATh TEXHHYECKOE 3a/1aHKe, pa3padaThiBaTh M ONTHMU3UPOBATH IIPOrPAMMHBIH KOJ IS
peteHus 3a1a4 00paboTKH HHPOPMALIUU U aBTOMATH3UPOBAHHOTO MPOSKTUPOBAHUSI.

OIIK-6.3: Braoems. HagblKamu COCMABGIEHUSI MEXHUYECKOU OOKYMEHMAayuu no UCNOAb308AHUIO U HACMPOUKE KOMNOHEHNO8
NPOSPAMMHO-ANNAPAMHO20 KOMNIEKCA.

PesynbraTel 00yueHus: BrnaneeT HaBBIKaMu COCTaBICHUS TEXHUYECKON TOKYMEHTAIMHU TI0 UCIIOIB30BaHUIO U HACTPOHKE
KOMITOHEHTOB IIPOrpaMMHO-aMNapaTHOrO0 KOMILIEKCA.

IIK-6: UnTerpanus pa3paéoTaHHOr0 CHCTEMHOI0 IPOrPaMMHOI0 odecreyeHnst

IIK-6.1: 3naem: ocrogwl npoyecca unmezpayuy, 6epupurkayull u 8aiudayuu paspadomaHHo20 CUCIEMHO20 NPOSPAMMHOSO
obecneyenus.

PesynbraTe! 00y4eHus: 3HaeT OCHOBHI IIPOLIECCa HHTETPAlMU CaMOCTOATEIBHO Pa3paboTaHHOTO MPOrPaMMHOTO 00eCTICUeHHUS IS
BCTPAMBACMBIX YIPABISIOIINX MHUKPOMPOIIECCOPHBIX CHCTEM C CYIECTBYIOIIMMHU OHOIHOTEKaMHU PabOThI CO BCTPOSHHBIMU U
BHEIIHUMHU TepuEpUAHBIME YCTPOHCTBAMH, OMOIMOTEKaMH MOICPIKKH CI0KHBIX nHTepdeiicoB (USB, Ethernet, CAN),
MPUKJIAIHBIME OHOIHOTeKaMu (JUTs paboThI C KOHKPETHBIM THIIOM MHKPOCXEM), OCHOBEI Ipoliecca BepH(HUKAINH U BaJTHIAIINH
pa3paboTaHHOTO MPOTPAMMHOTO 00ECTICYEHUS

IIK-6.2: Ymeem: peanuzosvledmb MeXanHuImbl unmezpayuu pa3pa60maHHoeo CUCMEMHO20 NPOCPAMMHO20 obecneuenus.

PesynbraTe! 00y4eHHs: YMeeT peaan30BbIBaTh MEXaHU3MbI HHTETPAIUU pa3pabOoTaHHOTO IIPOrPAMMHOI0 00eCHeUeHUs IS
BCTPaNBaeMBbIX YIPABJISIONIMX MUKPOIIPOLECCOPHBIX CHCTEM C CYIIECTBYIOIIUMHU OMOIMOTEKAMH C OTKPBITHIM HCXOAHBIM KOJIOM
JUISL YIIPABIIAIOIIETO MUKPOKOHTPOJLIEPA, HHTETPAluy pa3pab0TaHHOTO IPOrpaMMHOT0 00ecedeH s JUIsi MUKPOKOHTPOJLIEPA C
MpOrpaMMHBIM 00€CTICUEHHEM IS IEPCOHATBHOTO KOMITBIOTEPa, B3aNMOACHCTBYIOIIETO C PacCMaTpHUBAEMOl BCTpanBaeMoit
CHCTeMOMH

1IK-6.3: Bnaoeem Hagvikamu: NPUMEHEHUs COBPEMEHHBIX UHCIMPYMEHMO8 Henpepbléholl u becuiosnou unmezpayuu (Continuous
Integration) u paszsepmuleanusi npoepammuoco obecneyenus (DevOps).

PesyneraTel 00yueHns: Braneer HaBBIkaMy IPUMEHEHUS COBPEMEHHBIX HHCTPYMEHTOB HEIIOCPEICTBEHHOM HHTETPAINN B
IporpaMMHOE oOecrieueHne Uil OJHOKPUCTAIBHOTO MUKpPOKOHTposuiepa middleware pa3nuaHoro Tuma (OneparoHHbBIE CHCTEMBI
peanbHOro BpeMeHH, (haillioBble CUCTEMBbI, OMONMHOTeKH MporpaMMHOi amynauuu uatepdeiicoB USB, Ethernet)

IK-17: Opranuzanus pa3padoTKi CHCTEMHOI'0 MPOrPaMMHOI0 00ecneyeHus

IIK-17.1: 3naem: ocnosvi opeanuzayuu paspabomxi CUCHEMHO20 NPOSPAMMHO20 0DeCneyeHuUs.

PesynbraTsl 00yueHus: 3HaeT MPUHLUIBI pa3pabOTKU NPOTPaMMHOT0 00eCreueH s Uil BCTPAaUBAaEMBIX YIIPABISIOMINX
MHKPOIIPOLIECCOPHBIX CUCTEM, OCHOBAHHBIX Ha OJHOKPUCTAIIBHBIX MUKPOKOHTPOJLLIEpax

TIK-17.2: Ymeem: opeanuzoevieams u ynpasisims Rpoyeccom papabomru CUCTEMHO20 NPOSPAMMHO20 0becneyens

PesyneraTel 00ydeHHs: YMeeT OpraHH30BBIBATh COOCTBEHHYIO paboTy M paboTy rpyIIIbl IPOTPAMMHUCTOB U HH)XEHEPOB HAJI
CO3JIaHNEM TIPOTrPaMMHOTO 00ECIIEUeHUS U OTHOKPUCTAITBHBIX MUKPOKOHTPOJIIEPOB, YIPABIISIONINX BCTPAUBAEMBIMU CHCTEMAMHU

IIK-17.3: Bnadeem HasvlKamu: UCHONb3I0OBAHUS COBPEMEHHBIX CPEOCME OPeaAHU3AYUL U PA3PAOOMKU CUCTHEMHO20 NPOSPAMMHOZ0
obecneuenus

Pesynbrate! 00y4eHus: Bnaseer HaBbIKaMU UCIIONIB30BaHUS COBPEMEHHBIX HHTEIPUPOBAHHBIX CPel pa3pabOTKU IMPOrpaMMHOTO
obecreueHns IJIsl BCTPAaBaCMBIX YIIPABIISIOMINX MUKPOIIPOLIECCOPHBIX CHCTEM

4. CTPYKTYPA U COJAEPKAHHUE JUCIUITJIMHBI (MO AYJIA, IIPAKTUKH)

Kon HaunmenoBaHue pa3jiesioB U TeM /BUA 3aHATHSA/ Cemectp | Yacos ®opma
3aHATHSH / Kvype KOHTPOJS
1 Paznen 1. Odyuenne
1.1 OCHOBHBIE CBEJJEHUM A U KITACCUOUKALIA 2 0
MUKPOITPOIIECCOPHBIX CPECTB /Tema/
1.1.1 OCHOBHBIE CBEJJEHM A U KITACCUOUKALIA 2 2

MUKPOITPOLIECCOPHBIX CPEJICTB

OnHOKpHCTAIBHBIE BCTpanBaeMble MHKpo-OBM u mukpokonTposuieps! (MK),
npoMsliieHHsie koHTpotepsl, IUINC. Kpartkas xapakTepucTuka
BO3MO>KHOCTEH MUKPOKOHTPONIJIEPOB U OCOOEHHOCTEH UX apXUTEKTYPHI.
CoBpeMeHHOE COCTOSIHHE, KITacCH(HKAUsA ¥ OCHOBHBIC HAIPABIICHHUS Pa3BUTHA
MukpornponeccopHsix cucteM (MIIC) /Jlex/

1.1.2 OOmas cTpyKTypa U IPUHIMIIE 00paOOTKH JAHHBIX B MUKPOKOHTPOJLIEpax 2 2
obrrero Haznauenus /TIp/
1.2 XAPAKTEPUCTHUKA COBPEMEHHBIX METOZOB ITPOEKTHPOBAHI 2 0
MIIC /Tema/
1.2.1 Apxurextypa MIIC, opranmsarust noacucreM o0pabOTKH TaHHBIX U YCTPOHCTB 2 2

CBSI3H [IEHTPAIBHOTO IPOIleccopa C BHENIHeH cpeoil. Tumossle KOHGUrypamu
MHKPOIPOLIECCOPHBIX cucteM. OCHOBHBIE 3a/1a4M U 3TaIlbl IPOSKTUPOBAHHUS
MIIC. OcHOBHBIE CTIOCOOBI 0OMEHa TaHHBIMH B MHKPOIIPOIIECCOPHBIX
cucremax /JIex/

1.3 MUKPOKOHTPOJUIEPBI CEMEUCTBA MK 51 /Tema/ 2 0




1.3.1

OPTAHU3 AL MUKPOKOHTPOJUUIEPOB CEMEUCTBA MK51
Opranu3anys namsTH, 0aifT- u OUT-anpecyeMple 00IacTH MaMsTH, QYHKIIMA
6aHkoB peructpoB O3V, o01mas xapaKTepUCTHKA TIOJICHCTEM BBOIa/BBIBOJIA U
MIPePhIBAHMIA, CHHXPOHHU3ANHUS. PeKUMBI pabOTHI U IIPOrPAMMHUPOBAHUE
BCTPOCHHBIX Mepu(pepuiiHpIX Moayieil. OnucaHue CHCTEMbI KOMaHT
MHUKpOKOHTpoJuiepa /JIek/

132 MMPOEKTMPOBAHUE MIIC HA OCHOBE MK51 2
IIpuMeps! MporpaMMHPOBaHUSI TUTIOBBIX MPOLIEAYP COMPSHKEHUS CO
CTaHJApTHBIMH UHTEpdeiicaMil U aHAaJOTOBBIMU YCTPOHCTBAMHU.
TIpoekTHpOBaHUE CUCTEM yIpPaBJICHUA 1 00pabOTKM TaHHBIX Ha 6aze MKS51.
JlonomHuTeNbHBIE (PYHKIIMOHATBHBIE BO3MOXKHOCTH B ceMeiicTBax MK 18051FX,
i8051GB, 180251 6;moxu mporpaMmmupyeMsix TaiimepoB (PCA), BcTpoeHHBIE
ALIIT, opranu3ais pacuiupeHHoi namsata. /JIex/
1.3.3 OCOOCHHOCTH OpraHU3aIlMK MaMSITH POrPaMM U JaHHBIX, OUT-afpecyeMble 2
o0JracTi mamsTH, GYHKIUH 0aHKOB perucTpoB O3Y MHKPOKOHTPOIIIEPOB
cemeiictea MKS51 /Tp/
134 Cucrema KOMaHI MUKPOKOHTpoIepoB cemerictea MK 51 /TTp/ 2
1.3.5 OyHKIUY ¥ BO3MOXHOCTH HHTETPUPOBAHHBIX CPEeNCTB pa3zpadotku [10 2
MHUKpPOKOHTpoIUIepoB cemeiictBa MK 51 /TIp/
1.4 MUKPOKOHTPOJUJIEPbI CEMEUCTBA ATmega /Tema/ 0
1.4.1 OPTAHU3 AL A MUKPOKOHTPOJIJIEPOB CEMEMCTBA ATMega 2
OCOOCHHOCTH apXUTEKTYpBI, Opranu3anus maMsat (6mox POH,
SHEProHe3aBUCHMAsl OTIePAaTHBHAS TAMATH), HOPTH BBOAA/BEIBOJIA, PEXKUMBI
PpaboTHI ¥ MPOTrPaMMHUPOBAHKE BCTPOSHHBIX EPUPEPUITHBIX YCTPOHCTB.
KoMMyHHKaLMOHHBIE MOAYIN MUKPOKOHTPOJIEPOB — IIOCIIEI0BA-TENbHbIM TOPT
obmero HazHaueHnss USART, cienmanm3upoBannsie naTepdeticsr SPI, 12C,
JTAG. /JTex/
1.4.2 MMPOEKTUPOBAHUE [MTPOT'PAMMHOI'O OBECITEYEHH S MIIC HA 2
OCHOBE MK ATMega
Cucrema xomaHa MUKpokoHTposuiepa ATmega. [IporpaMmsl paboThI CO
BCTPOSHHBIMU MOJYIISIMH, IPUMEPHI TPOTPAMMHUPOBAHHS TIPOIIEYp OOMEHa C
BHEIIHUMHU ycTpoiicTBamu. /JIex/
1.4.3 ITopTh!l BBOZIA-BBIBOJA OOINET0 HA3HAYCHHUSI MUKPOKOHTpoJuiepoB AVR 2
ATMega /J1a6/
1.4.4 TaiiMepbI-cueTarkr MUKpOKOHTposuiepoB AVR ATMega /J1a6/ 2
1.4.5 IIporpammuposanue moptoB USART u SPI /J1a6/ 2
1.4.6 Pabota ¢ mapayutebHBIMU TOPTAMH MHKPOKOHTPOJIIIEPOB cemericTBa AVR mist 2
BBIBOJIA TAHHBIX HA 3HAKOCHHTE3UPYIOIINE HHIUKATOPHI /J1ab/
1.4.7 Haznauenue, opranuszanus u nporpammupoBanue natepdeiicos JTAG u 2
12C /J1a6/
1.4.8 Ananoro-udpoBoii mpeodpazopartesib MUKpoKoHTpoiuiepoB AVR ATMega /J1a6/ 2
1.4.9 Pa3paboTka mprMepoB nMporpamMM MOJKIIOUEHHS U3MEPUTENBHBIX TaTYNKOB K 2
MK 1o KOMMYHUKAIIMOHHBIM [TOPTaM KOHTpOJLIEpa
/J1ab/
1.4.10 | OruerHoe 3anstue /J1ab/ 2
1.5 MUKPOKOHTPOJUJIEPBI CEMEVCTBA STM32 0
/Tema/
1.5.1 OCOOEHHOCTH apXUTEKTYPHI, OPraHU3aLus MaMsITH, TOPTOB BBOJA/BBIBOJIA, 2
KOMMYHHKAIIHOHHBIX MOJYJICH ¥ BCTPOSHHBIX NepU(EpHitHBIX MOIyIeit 32-
Ppa3psAIHBIX MUKPOKOHTpOILIepoB cemeiictBa STM32. AnmapaThbie 1
IIporpaMMHBIE cpeficTBa mpoektupoBanus u otnaaku MIIC va ocroBe MK
STM32
/JTex/
1.6 NMHCTPYMEHTAJIBHBIE CPEJCTBA ITPOEKTUPOBAHUA MIIC /Tema/ 0
1.6.1 HucTtpymenTanbHble cpencTa nmpoektuposanus MIIC 2
WnterpupoBanHnsie cpencta paspadotku (Microchip Studio, STM32CubelDE,
STM32CubeMX, Keil uVision). Dtamnsl npoekTupoBaHusi cucreM Ha AVR-
koHTposuiepax, MK cemeiicrea STM32. IIpumepsl mocTpoeHust
MHOTOIIPOIIECCOPHBIX cHcTeM. /JIex/
2 Pazpnen 2. CamocTosiTesibHAS pa00Ta CTYACHTOB
2.1 B ToM uncie: /Tema/ 0
2.1.1 IonroroBka k oT4eTaM Ja0OPATOPHBIX PAOOT M ONIPOCAM Ha MPAKTHIECKUX 32

3ansaTusx /Cp/




2.1.2 IMonroroska kypcoBoit pabotst /Cp/ 2 72
3 Paznen 3. [Ipomexyrounas arrecrauust
3.1 B ToM uncie: /Tema/ 2 0
3.1.1 KonrakTHas padota c ITIIC /KoPa/ 2 0.35
3.1.2 Kypcosas padota /KP/ 2 27
3.1.3 Dk3ameH /Ok3aMen/ 2 8.65

[Mpumeuanne. ®opmer koHTpOIIS: DK — 3k3aMeH, K- koHTponbHas paboTa, Ko- koHTpombHBI ompoc, C3- cemecTpoBoe 3ananue, 3-3adet, OIl-
OTYEeT 0 MPAKTHUKE.

5. ®OHJI ONEHOYHBIX CPEJICTB

OueHOYHbIE CPEACTBA IUIAHUPYEMBIX PpE3YJbTaTOB OOYdEeHUs IpEACTaBICHbl B BHAE (QOHIOB oueHouHbIX cpencts (POC),
pa3pabOTaHHBIX B COOTBETCTBHH C JIOKAIGHBIM HOPMATHBHBIM akToM YyHuBepcurera. ®OC MokeT OBITP TpeNCTaBlIeH B
IIpunoxxenuu k paboueil mporpamme.

5.1 KoHTposbHBIE BOIIPOCH! U 3aJaHUS

O1eHOYHBIE CPECTBA INTAHMPYEMBIX PE3yJIBTaTOB O0YUCHUS MIPEACTAaBICHEI B BUAE (hOHIOB oleHOUHBIX cpencts (POC),
pa3pabOTaHHBEIX B COOTBETCTBUY C JIOKATBHBIM HOPMAaTUBHBIM aKTOM YHHBEPCHUTETA. B messix 0CcBOCHHST KOMIETEHIINH, YKa3aHHBIX
B paboyeil mporpaMMe TUCHUIUIMHBL, PETYCMOTPEHBI CIEAYIOIINE BOMPOCHL, 33JaHUS TEKYLIETO KOHTPOJISL:

Bomnpocsl, 3aganust:

1) Onumyre OCHOBHBbIE 0COOEHHOCTH U TUIIMYHBIE BAPHAHTHI UCTIOIB30BAHUS OJHOKPUCTAIBHBIX MUKPOKOHTPOJIIIEPOB B COCTAaBE
BCTPaNBaeMBIX CHCTEM, HCIIOIb3yEMBIX JUIsl YIpaBICHH poOOTaMu.

2) OxapakTepu3yiTe BEIYUCIUTEIBHBIC BOSMOXKHOCTH M IEPCTIEKTHBEI IPUMEHEHHUS B COCTaBE BCTPAMBAEMBIX YIIPABIIIONIAX
CHCTeM MHKPOKOHTpoiuiepoB cemeiicts STMS, STM32, AVR ATMega.

3) OxapakTepu3yiiTe OCHOBHbIE IPUHLUIIBI pabOTHI ¢ NepHPEPUHHBIME YCTPOHCTBAMH B MUKPOKOHTpouTepax AVR.

4) OxapaxTepu3yiiTe OCHOBHBIE IIPHHITUITEI pAOOTHI C TIepU(EepHItHBIMA YCTPOWCTBaMH B MHKPOKOHTpoiutepax STM32.

5) OxapakTepu3yiTe BEIMUCINTEIBHBIE BO3MOKHOCTH, OCOOCHHOCTH PAaOOTHI ¢ epu(epHHHBIME YCTPOHCTBAMH, THITHIHOE
NPUMEHEHHE COBPEMEHHBIX OJTHOILIATHBIX BCTpanBaeMbIXx KoMibtoTepoB (Raspberry Pi, Odroid, NVidia Jetson/Xavier) B kauecTBe
OCHOBBI CHCTEMBI TEXHUYECKOT'O 3pEHUSL.

6) [TonGeprTe OCHOBHBIE KOMIIOHEHTHI MHKPOIIPOIIECCOPHON CHCTEMBI 1 00OCHYHTE BBIOOD:

- YCTPOHMCTBO yAaneHHOro ynpapieHus mo GSM-cBsA3u BKITIOUEHHEM/BBIKIIIOYEHHEM IEKTPHUECKOTO ABUTATeNs BOASHOTO HACOCA;
- YCTPOHCTBO aBTOMAaTHYECKOTO YIPABIEHUS TEMIIEPATYPOil U BIaKHOCTBIO MHHUATIOPHON TEILTUILIBI;

- YCTPOHCTBO-TEPMOCTAT IS HIIEKTPUIECKOTO BOTOHATPEBATEIIS;

- YCTPOHCTBO MOHHTOPHHTA KIIMMATHYECKAX TAPaMETPOB B CEPBEPHOI KOMHATE CO CBA3BIO 1o ceTu Wi-Fi;

- Opacier A71s1 MOHUTOPHHTa TEMIIEPaTyphl Teja U MyJbCa, UCIOIB3YIONIHIA CBsA3b 10 kKaHany Bluetooth Low Energy;

- JNIEKTPOHHBIA MOAYNb CYeTa PaJHOAKTUBHBIX YaCTHII, pETHCTPUPYEMBIX CUeTUMKOM [ elirepa;

- YCTPOHCTBO yIpaBIeHUS MOOMIBHBIM POOOTOM, OCHAIICHHBIM YIBTPa3BYKOBBIMHU JaTYNKAMH PACCTOSHIUIS.

7) Pa3zpaboraiite cucTeMy KOMaH]] U CTaTyCOB, UCIIOJIB3YEMBIX AT yAATEHHOTO YIPABICHUS TEPMOCTATOM IEKTPHUECKOTO
BOJIOHArpeBaTes.

8) PacckaxwuTe 0 mpUHIHUIIE TIepeaadn JaHHbIX 1Mo nmpotokory UART, 0co6eHHOCTH HCTIONB30BaHMS MTepeaadr JaHHBIX 10
cranmapram RS-232, RS-485 B cucremax ympasieHus cepBepHBIM 000pYI0BaHHEM U CUCTEMax cOopa JaHHBIX.

9) Pacckaxkute o mpuHIMIIE TIepefadn AaHHbIX o npoTokonaaMm SPI, 12C u gaTunkax, UCIONB3YIOMIMX 3TH MPOTOKOIBL.

10) IIpuBeauTe nmpuMep NOCTPOSHUS MUKPOIPOLIECCOPHON CHCTEMBI, UCIIONB3YIOIIEH NaTIHNKH, TIOKII0UaeMble IO IPOTOKOITy RS-
485 1 pa3HECEeHHbIe Ha PACCTOSHUS B ICCSTKH METPOB, OIHUIINTE 00pabOTKy BHEIITATHBIX CUTYallli (0OPHIB TPOBOAOB, TIOJIOMKA
JaT4MKa, IOMEXH B CETH MUTAaHUA JATYNKOB) KaK Ha YPOBHE CaMOH yIpaBISIONIeH MUKPOIPOILECCOPHON CUCTEMBI, TaK M Ha YPOBHE
CEPBEPHOI YacTH CHCTEMBI cOOpa TaHHBIX.

11) Pacckaxxute 00 apXUTEKType MUKPOIIPOIIECCOPHBIX CHCTEM, CIYXKALUX 1T MOHUTOPHHTA TapaMeTPOB TEMIIEPATYPHI,
BITQXKHOCTH, 3JIEKTPUYECKOTO HANPSDKCHUS B CETH U T.J1. B CEPBEPHOM MM IIEHTPpe 00pabOTKM TaHHBIX.

5.2 Tembl MUCBMEHHBIX PA0bOT (KypcoBas paboTa)

Ha kypcoByto paboTy CTyeHTY BBIIaeTCsl HHANBUIYaJTBHOE 3a1aHne (TI0 BapraHTaM), 3aKJIFoYaronieecs 100 B HaIIMCAHUH 0030pa
COBPEMEHHBIX TCHACHINI B Pa3BUTHU MUKPOIIPOIIECCOPHBIX CHCTEM C MPUMEPAMH UCIIOIB30BaHNUS, THO0 B pa3paboTKe
COOCTBEHHOW KOHCTPYKLMHU U MIPOTPaAaMMHOTO 00€CTIE€YeHUsI MUKPOIIPOLIECCOPHON CHCTEMBI, 0Opalasi BHUMaHue Ha cOop U
HpeIBapUTENBHYI0 00pabOTKy JaHHBIX HAa CTOPOHE CaMOH MUKPOIIPOLIECCOPHOH CHCTEMBI.

Pabota BBITIONTHAETCS B TUCBMEHHON (popMe B TedeHue 10 Heesrs ¢ MOMEHTA BBIIauH 3a4aHusl. KOHTPOIBHBIN CpOK cradn —
MOCJIEAHUM MecsL ceMecTpa.

[TpumepHOE coneprkaHue KypCcoBOi pabOThI

1. TUTynBHBINA JIUCT.

2. DopMyaHpOBKa BapuaHTa 3aaHUs.
3. OcHOBHas 49acTh, BKIIOYAIOIIA:




1) onucaHue TpeOOBaHMI K MHKPOIPOLIECCOPHOI cucTeMe,

2) ONMCAHME aNMapaTHOW YacTH — NPUHLMIIMAIBHAS CXEMa, YEPTEKU MEeYaTHON IIaThl JMOO CXEMbl COEAMHEHUS
KOMITOHEHTOB,

3) ONMCAaHUE IPOrPaMMHON YacTH, JKEJIaTeJbHO C MCIOJIb30BAHUEM aBTOMATHBIX MOJEJeH,

4) PE3yNbTaThl UCTBITAHUS IPOTOTHUIIA YCTPOUCTBA,

5) KOJIbI IPOrpaMMBbI (B TPUIIOKEHHUH).

6). CIIMCOK HCIIONB30BAaHHBIX NCTOYHHUKOB (BKJIFOYAsk HCTOYHHUKH MHTEpHET).

[MpaBuna odopmiieHUs: KypcoBoil paboTHI

- KypcoBasi pabora opopmisiercs B penakrope MS Word / OpenOffice (*.doc, *.docx, *.odt);
- mucTsl popmara A4, OpHEHTALUS KHIDKHAS,

- MOJIA: JIEBOE — 2 CM, OCTaJIbHBIE — IO 1 CM;

- mpudt — Times New Roman;

- pa3mep mpudTa 14 pt;

- MEXIyCTPOUHBI HHTepBal — 1,5;

- ab3annblii oteryn — 1,25 cwm;

- HyMepaIs CTpaHHI] CKBO3HAs, HOMEp Ha MEepBOi CTpaHMIC HE CTABUTCH;

- B KOHIIE paboOThl HEOOXOAUM CIMCOK MCTONB30BaHHOM nuteparypsl cormacao [OCT P 7.0.5 — 2008;
- 00BbeM pabOThl 3aBUCHUT OT CTENEHU PACKPBITHS OCHOBHBIX IYHKTOB KYPCOBOH PaOOTHI.

[IpuMepHSBI CIMCOK BAPHAHTOB KypCOBOM pabOTHI:

1) Pa3paboTaTh MHKPOIIPOIIECCOPHYIO CHCTEMY Ha ocHOBe A VR-KoHTpoiepa (MUKPOKOHTPOJIEPOB CeMeNcTB i8x51,
STM32F1/F3/F4 o BapuaHTY) UII U3MEPEHHsI PAaCCTOSHUS ¢ IIOMOIIBIO YIbTpa3ByKoBEIX natankoB (Ultraconic Ranging Module
WZE/ HC-SR04 no BapuaHTy) B COCTaBE CHCTEMbI OUYBCTBICHHS MOOMIBHOTO PoOOTa.

2) Pa3paboTaTh MUKpOIIPOLIECCOPHYIO cucTeMy Ha ocHOBe A VR-koHTpomepa (koHTposiepa cemeiictBa STM32F 1/F3/F4 no
BapHaHTY) JJIs u3MepeHus pacctosaus ¢ momorbio MK-natunkos (GP2Y0A710KO0F/ GP2Y0A21YKOF mo BapraHTy) Kak OCHOBY
yIIpaBIeHUS MOOMIIBHBIM POOOTOM, BBITIONHSIONIAM 00XO0/T PSS TCTBUH.

3) Pa3paboTaTs MHKpOIIPOLIECCOPHYIO CHCTeMy Ha ocHOBe A VR-koHTpomiepa (koHTponiepa cemeiictea STM32F1/F3/F4 o
BapUaHTY) U MUKPO(OHHOH PELICTKH HA 3JICKTPETHBIX MUKPO(QOHAX IS YIPABICHHUS MOOWIBHBIM POOOTOM T'OJIOCOBBIMU
KOMaH/IaMH.

4) UccnenoBanne BO3MOXKHOCTEH cructeM peanbHoro Bpemerr (RTOS) B MUKPOIIPOIIECCOPHBIX YCTPOUCTBAX HA OCHOBE
KOHTPOJIEPOB ¢ apxutekTypoit Cortex M3/M4, B ToM unce:

- pasrpaHHYEHHE AOCTYIA K pecypcaM BHEITHHX U BHYTPCHHUX MEpUPEPHIHBIX YCTPOICTB MUKPOKOHTPOILIEPA;

- NCTIOJIB30BaHNE BO3MOXKHOCTEH CTAHIAPTHBIX ONOIMOTEK /IS OCYIIECTBICHHS CBSI3H C HCIIOJIE30BaHNEM COBPEMEHHBIX
MPOTOKOJIOB MAIITMHHO-MAIIHHHOTO B3aHMMOJICHCTBNS;

- UCIIOJIB30BaHMUs BO3MOKHOCTEH IICEBIONAPAILICIIEHOTO UCTIOIHEHHS KOJIa U OIIEPaTHBHOW PEaKIUK Ha BHEITHHUE COOBITHSI.

5) Pa3paboTka MUKpOIIPOIIECCOPHBIX CUCTEM Ha OCHOBE KOHTPOJLIEPOB ¢ apxutekTypoir Cortex M3/M4 mnst u3MepeHus: CKOPOCTH U
YIIpaBJICHHS ABUTATEISIMHU JICKTPOIPUBOIOB C PA3HBIMH THIIAMHU SHKOAEPOB B MOOMIIBHBIX POOOTAX.

6) Hcnonp3oBanue BeUBIET-NPeOOpa3OBaHUs B CHCTEMAX Paclo3HABaHUS TOJIOCOBBIX KOMaH/I, IOCTPOSHHBIX Ha OCHOBE
KOHTPOJIIEPOB ¢ apxutekTypoit Cortex M3/M4.

7) Oprasn3anys KaHaIoB OeCIIpOBOTHOM CBS3M Ha paguo- 1 WiFi-Momymsx [yt yrpaBiIeHHs O0pTOBOI CHCTEMOI MOOHMIIBHOTO
poboTa Ha OCHOBE PA3IMIHBIX THIIOB MHKPOKOHTPOJUIEPOB (110 BapUaHTy) B yAAJIEHHOM PEXUME.

5.3 Tloka3zaTenu ¥ KpUTEPUU OLICHUBAHUS KOMITETEHIIUH, IIKaJIbI OLIEHUBAHUS
B pamkax u3yuaeMoi TUCHMIUIMHBI CTYIEHT MOKET JeMOHCTPUPOBATh CIEAYIOIIUE YPOBHHU OBIAJCHUS KOMIIETCHLIUSIMH.

IToBbINICHHBIH YPOBEHB: 00YJAIONMIUICS AEMOHCTPHPYET IITy0OKOe 3HaHHE yueOHOr0 MaTepHala; ClocOOeH HCIOIb30BaTh CBEICHNU
U3 Pa3IMYHBIX HCTOYHUKOB JUIS YCIICIIHOTO MCCIICA0BAHMS U ITIONCKA PELIEHHs] B HECTaHIAPTHBIX CUTYaLUsIX; CIIOCOOEH
AHAIM3UPOBATH, IPOBOJAUTE CPABHEHHE H 0OOCHOBAHHE BBIOOPA METOIOB PEILICHHS IPAKTHKO-OPHCHTHPOBAHHBIX 3a1aHnii. OLeHka
MPOMEXXYTOYHOH aTTecTaruu (3k3aMeH): 5 (oTiiyHo) — 90 6aoB u Oorree.

Ba30Bblil ypoBeHb: 00YUAOLIMIICS CTOCOOCH TOHUMATh H HHTEPIPETHPOBATH OCBOCHHYIO HH(OPMALIHIO; TEMOHCTPHPYET
OCO3HAHHOE BIIAJCHUE YICOHBIM MAaTEPUAIOM H y4eOHBIMH YMECHHSIMH, HABBIKAMH M CIOCO0aMHU IESTENBHOCTH, HEOOXOIMMBIMH
JUISL peTICHNUS TIPAaKTHKO-OpPHEHTHPOBAHHBIX 3a1aHui. OIeHKa IPOMEXYTOYHOH aTTecTanuy (3k3aMeH): 4 (xoporro) — 76-89 6anos.

IToporoBeiii ypoBeHb: 00yJaromuiics obianaetT HeOOXOJUMOW CUCTEMOM 3HaHUI U BIIaJeeT HEKOTOPBIMU YMECHUSIMU;
JIEMOHCTPHPYET CAMOCTOSTEIILHOCTD B MPUMEHCHHY 3HAHWN, YMEHUI W HABBIKOB K PEIICHUIO YIeOHBIX 33JaHUH Ha
PETPOIYKTHBHOM ypoBHE. OlleHKa MPOMEXYTOUHOH aTTecTanyu (3k3aMeH): 3 (YIOBIETBOPUTEIBHO) — 61-75 Oamos.

Y poBeHb HIKE TIOPOTOBOTO: CUCTEMa 3HAHUH, HEOOXOIMMas [Tl peIICHUs YIeOHBIX U MPaKTUKO-OPUCHTUPOBAHHBIX 3aJaHUH, HE
chopMupoBaHa; 0OYJarOIIUICS HE BIIaJIeT OCHOBHBIMU YMEHUSIMH, HABBIKAMU U CIIOCOO0AMU JiesTeNbHOCTH. OlieHKa
MPOMEKYTOYHOM aTTecTanuu (9Kk3aMeH): 2 (HeyJOBIETBOPUTENBHO) — HIDKE 61 Garna.

B paMKax }IaHHOﬁ JAUCHUIIIIMHBI UCITOJB3YIOTCS CICAYIOIINEC KPUTCPUN OLICHKH 3HAHUH CTYACHTOB.

OTnuyHO




OOy4aromuiics 1eMOHCTPUPYET:

- CHCTEMaTH3UPOBaHHBIC, TITyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3zenaM yueOHOH TMCIMILIMHBL, a TaKKe 110 OCHOBHBIM BOIIPOCAM,
BBIXOJSIIUM 3a €€ NPENIEIbI;

- TOYHOE UCIIOIB30BAHNE HAYYHOW TEPMUHOJIOTHH, IPAMOTHOE, TOTUYECKH MPaBIIBHOE H3JI0KEHHIE OTBETa Ha BOIIPOCH],

- Oe3ymnpevHoe BiaieHue HHCTpYMEHTapueM y4eOHOH TUCIMIUIMHBL, YMEeHUE ero 3(p(peKTUBHO UCTIONB30BaTh B TOCTAHOBKE U
pEIICHNH Hay4HBIX U MPO(eCcCCHOHANBHBIX 3a/]a4;

- BEIPOKEHHYIO CIIOCOOHOCTH CAMOCTOSITENBHO U TBOPYECKH PEIIATh CJI0KHBIE TPOOIEeMBI B HECTAaHAAPTHON CHUTYAITHH;

- IOJHOE U I'TyOOKOE YyCBOCHHE OCHOBHOM, U TOMIOTHUTEIBHON TUTEpaTypsl, 10 U3y4aeMoi yueOHO! TUCIUIIINHE,

- yMEHHE CBOOOIHO OPUEHTHPOBATHCS B TEOPHSIX, KOHLEIILMAX M HAPaBJICHHUAX 110 U3y4aeMoi yueOHON TUCIMILIMHE U JaBaTh UM
AHAJUTHYECKYIO OICHKY, HCIIOJIE30BaTh HaydHBIe JOCTIDKEHHS IPYIUX TUCIUILINH;

- TBOPUYECKYIO CAMOCTOSTENBHYIO Pab0Ty Ha yUeOHBIX 3aHATHAX, aKTHBHOE TBOPUECKOE yIACTHE B TPYIIIOBBIX O0CYKICHHSAX,
BBICOKHMM YPOBEHb KYJIbTYpbl HCIIOJTHEHUS 3a/1aHUI.

Xopo1io

OOy4aromuiics 1eMOHCTPUPYET:

- CHCTEMaTH3UPOBaHHBIC, TIyOOKHE U MOJHBIE 3HAHUS 110 BCEM pa3zenaM yueOHOH TUCIUILIIHBL;

- HCTIOJIB30BaHNE HAydIHOM TEPMHUHOJIOTHH, TPAMOTHOE, JIOTHYESCKHU ITPABIIIBHOE M3JI0KEHUE OTBETA Ha BOIPOCH], YMEHHE JIeTaTh
000CHOBaHHBIC BBIBOJIBI 1 0000IICHUS;

- BJIaJICHUE UHCTPYMEHTApUEeM y4eOHOM JUCUUILIMHBI (METOIaMU KOMIUIEKCHOTO aHallu3a, TEXHUKOH HH(POPMALMOHHBIX
TEXHOJIOTHI), YMEHHE €TO MCIIOJIb30BaTh B TIOCTAHOBKE U PEIICHUH HAYYHBIX U MPO(ECCHOHANBHBIX 3a1ad;

- CHHOCOOHOCTB PeIaTh CIOKHBIE MPOOJIEMBI B paMKax YIeOHOH AUCIIUIUIHHEL,

- cBOOOIHOE BJIaICHUE TUTIOBBIMH PEIICHUAMI;

- YCBOGHHE OCHOBHOM M JIOTIOIHUTEIIBHOM JINTEpaTyphl, PEKOMEHI0BAaHHON paboueil MporpaMMoii 10 y4eOHOH ANCIUILINHE;

- YMEHHE OPHUEHTHPOBATECS B TEOPHAX, KOHIIEIIIMAX M HAIIPABJICHHUX 110 N3yJdaeMOoi yaeOHOH MUCIUIUINHE U TaBaTh UM
AHAJUTHYECKYIO OICHKY;

- AKTUBHYIO CaMOCTOSTENIbHYIO paboTy Ha y4EOHBIX 3aHATUSAX, CHCTEMATHYECKOE YU4acTHE B TPYNIIOBBIX 00CY)KACHUSX, BBICOKHH
YPOBEHB KYJIBTYpPbl HCIIOJTHEHHUS 33a1aHUI.

Y I0BIETBOPUTEIBHO

OO0y4aroIUiCs JIEMOHCTPUPYET:

- TOCTaTOYHbIC 3HAHHS B 00beMe paboyei MporpaMMBbl 10 Y4eOHOW JUCIUILIHHE;

- HCTIOJIb30BaHME HAYYHOH TEPMHHOJIOTHH, TPAMOTHOE, JIOTHIECKU MPABUIIHOE M3JI0KEHHE OTBETA HA BOIPOCKHI, yMEHHE JIETaTh
BBIBOZIbI 0€3 CYILIECTBEHHBIX OIIUOO0K;

- BJIaJICHUE MHCTPYMECHTapHEM Y4eOHOM AUCIUILUIMHEI, YMEHHE €T0 HCIOIE30BaTh B PEIICHIH YUeOHBIX M MPO(eCcCHOHAIBHBIX
3amad;

- CIIOCOOHOCTBH CAMOCTOSITENIFHO IPUMEHSITH TUIIOBBIE PEIIEHHSI B PAMKaX M3y4aeMOU JUCUUILTNHBL;

- YCBOGHHE OCHOBHOM JINTEPATYPHI, PEKOMEHIOBaHHOI paboyeil mporpaMMoii o TUCHIHUILIHHE,

- YMEHHUE OPUCHTUPOBATHCS B 0A30BBIX TCOPHUAX, KOHIICIIIHAX W HAMPABICHUSX 110 TUCIUILUIHHE;

- paboTy Ha y4eOHBIX 3aHATHIX O PYKOBOACTBOM MpEnoaBarTes, GparMeHTapHOe YU4acTHe B TPYIIIOBBIX OOCYKICHUSX,
JIOCTATOYHBIN YPOBEHB KYJIBTYPBI HCIIOJHCHUS 3aJaHHU.

HeynoBnersopurensHo

OOy4aromuiics 1eMOHCTPUPYET:

- (hparMeHTapHbIE 3HAHKS B PAMKaX M3y4aeMON JUCIMILIMHBI; 3HAHUS OTACIBHBIX JTUTEPATYPHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX
pabodeii mporpaMmoii 1o yaeOHOH TUCIUITIINHE;

- HEyMEHHE HCIOIE30BaTh HAYYHYIO TEPMHUHOIOTHIO YIEOHOH AUCIUIUIMHEI, HATMIHE B OTBETE TPYOBIX, JOTHIECKIX OIINOOK;

- MACCHBHOCTb Ha 3aHATHUSIX WM OTKa3 OT OTBETA, HU3KUH YPOBEHb KYJIBTYPBI HCIIOJIHEHUS 3a/laHUH.

5.4. Borpockl NpoMeKyTOYHOM aTTeCTaluN

1) Knaccudukarus, odmue cBeieHHs 1 OCHOBHBIC HANIPABICHUS Pa3BUTHSA MUKpomporeccopHsIx cucteM (MIIC) —
MHKPOKOHTPOJLIEPHI, TPOMBIILIEHHbIE KOHTPOJIIEPHI, BCTPAUBaEMble MUKPOIIPOLIECCOPHI, TPOrpaMMHpyeMast TOTUKa.

2) O0mast XapaKTepHCTHKa U Ha3HAYCHUE IPOrPaMMHUPYEMBIX JJOTHIECKIX KOHTPOJUIEPOB.

3) ApxuTeKTypa THIIOBOH MHKPOCHCTEMBI — OZHOKpHCTaIbHON MUKpoOBM. CranmapTHbIil Habop nepudepuitHbIX MOIYIIeH.
IIpunuun o6paboTKK JaHHBIX B MUKPOKOHTpPOJLIEpaXx.

4) Apxutekrypa MIIC, opranuzanus noacucteM o0pabOTKH JaHHBIX M YCTPOICTB CBSI3M LEHTPAIBHOTO IPOLIEccopa C BHEIIHEH
cpenoii.

5) TunoBsle KOH(MUTYpaMU MUKPOIIPOLIECCOPHBIX cucTeM. OCHOBHBIE 3alaui U 3Tamnbl npoekTupoBanus MIIC.

6) MuxkpoxkonTtposuiepsl (MK) - o0miast xapakrepucTrka, 00J1acTH IPUMEHEHHSI, OCHOBHBIC TEXHHUYECKHUE U apXUTECKTYPHBIC
0COOCHHOCTH.

7) Bayrpennss mamsts nmporpamM. Opraan3anys 0OMeHa ¢ BHEITHEH MaMAThIO IPOrpaMM U JaHHBIX. MukpokoHTposieps! ¢ RISC
— apxuTekTypoil. OCHOBHBIE aPXUTEKTYPHbIE OCOOEHHOCTH, TOKA3aTeNH, JOCTOMHCTBA, 00TaCTH TPUMEHEHUS.

8) Berpoennbie B MukpokoHTposuieps (cemeiictBo MK51, AVR ATMega, STMS8, STM32 — o BapuaHTam) TaiiMepbl/CUETINKH
ob1ero Ha3HauYeHHs. PexxnMel paboTHI, IPOrpaMMHpPOBAHHE.

9)Cucrema npepsianuit MK. YrpasieHue npepsIBaHUSMH, HICTOYHUKH U BEKTOPHI pepriBaHuii (cemeiictBa MK51, AVR ATMega,
STMS8, STM32 — no BapuaHTam).

10) OcobeHHOCTH OpraHU3anuy MOPTOB BBOA-BEIBO/IA O0IIET0 Ha3HAYEHHUS MHUKPOKOHTPOJIIEpaX M BCTPANBACMBIX OJJHOTIIATHBIX
KommbioTepax (o Bapuantam - MKS51, AVR ATMega, STMS8, STM32, Raspberry Pi): Ha3HaueHNe TOPTOB, CXEeMHAs peatn3arsi,
anpTepHATUBHBIE (DYHKIINU.




11) [punun nepeaayn ganHbIx mo npotokory UART, 0coOeHHOCTH UCTIONB30BaHuUs Mepelaun JaHHBIX Mo cTangapTam RS-232,
RS-485.

12) IlpuHImn nepenayun gaHHBIX 1Mo npotokonaM SPI, 12C u matyuky, HCIONE3YONINE 3TH IPOTOKOIB. OpraHu3anus oOMeHa
JaHHbIMA. OCHOBHBIE XapaKTEePUCTUKH HHTEp(ericoB. DopMaTs! JaHHBIX, IEPEAaBAEMBIX [0 HHTEP(EHCY, CHHXPOHH3AIHI OOMEHa.
13) IlocTpoeHue cucTeM yIpaBiIeHUs JEKTPONPUBOAAMHE - IBUTATENIIMHU HOCTOSIHHOTO TOKA, CEPBOJBUraTEIsIMHI B CUCTEMAaX
aBTOMATHYECKOrO YIpaBIEHUs.

14) O6paboTka BHEIITATHBEIX CUTyanuii (OOPBIB MPOBOIOB, OIOMKA TATYMKA, IIOMEXH B CETH IIUTAHUS JaTYNKOB) KaK Ha YPOBHE
caMOM yNpaBIsolIel MUKPOIIPOIIECCOPHON CUCTEMBI M Ha YPOBHE CEPBEPHOIl YaCTH CHCTEMBI COOpa JaHHBIX.

15) IIpotokon CAN. OcHOBHBIE BO3MOKHOCTH CETH, MOCTPOCHHOH 10 nipoTokoiry CAN.

16) CriocoObI MOAKITIOUEHHS CHCTEM 0TOOpakeHH HH(YOPMAITH Ha CBETOIMOAX M )KUAKOKPUCTAINIMIECKAX HHANKATOPAX.

17) Opranuzarys BBOJa JaHHBIX C MATPUYHOH KIABHATYPHI.

18) Opranuzauus BU3yanu3anuu JaHHbIX ¢ ucnonszoBanueM OLED u TFT-gucriees.

5.5. Meroauueckue MaTepHabl, OIpeIelSIoNie IpoLeyphl OLCHUBAHUS 3HAaHUH, yMCHUI, HABBIKOB U (WJIN) OIBITA JEATEIBHOCTH
ITpomerxyTouHast aTTecTalMsl 0OyJaOMIUXCS BEJETCSI HEIPEPHIBHO U BKIIIOYAET B c€0s TEKYIIYIO aTTECTALUIO (KOHTPOIb TEKYILEil
paboTHI B ceMecTpe, BKIIF0Yas OIICHIMBAHIE IIPOMEKYTOUHBIX PE3YIIETATOB 00yIEHHS 110 JUCIUIUINHE) i CEMECTPOBYIO aTTECTAIIHIO
(9K3aMeH) — OIleHUBaHUE OKOHYATEIIBHBIX PE3yNIbTaTOB 00YIEHHS 10 TUCIUIIINHE.

Mo naHHOW MUCHMILIMHE, 3aBEpPIIAIONIEHCS K3aMEHOM, 110 00s3aTeNIbHBIM (POPMaM TEKYIIEro KOHTPOIISI CTYACHTY NPEOCTaBIIsIeTCs
BO3MOJKHOCTB HaOpaTh B cymme He MeHee 60 6amtoB. OnieHnBaHNE OKOHYATEIBHBIX Pe3YIBTaTOB 00yIeHHS 110 JUCIUIUINHE BEIeTCS
no 100-6anabpHOlM mIKase, OleHKa GOPMHUPYETCsl aBTOMATHUECKH KaK CyMMa KOJIMYIecTBa 0anaoB, HaOpaHHBIX 00ydaroImUMCs 3a
BBITIIOJIHEHHE 331aHMIT 00513aTeIbHBIX (POPM TEKYIIETro KOHTPOJISI M KOJIMYeCTBa 0aiIoB, HAOpaHHBIX Ha CEMECTPOBOW aTTeCTaluy
(3x3ameHe).

Cucrema OIeHHBaHHS

Texymmit KOHTPOJIb IPEACTABIIET CO00 MPOBEPKY YCBOCHHS YUeOHOTO MaTepHaia TEOPETHIECKOTO M MPAKTHIECKOTO XapakTepa,
PETYISAPHO OCYIIECTBIISEMYIO Ha IPOTsDKeHUH ceMecTpa. K ocHOBHBIM (popMaM TeKyIiero KOHTPOJIS MOKHO OTHECTH YCTHBIN
OIIPOC, MMCbMEHHBIE 331aHMs, 1a00paTOpHbIE pabOThI, KYpCOBYIO paboTy.

Kypcosas pabora

KypcoBas pabota mpeacrasisieT cOO0H 3aKOHYEHHYIO paboTy, 3aKII0YaIONIYIOCs JTM00 B HAITMCAHUU 0030pa COBPEMEHHBIX
TCHACHLUH B Pa3BUTHH MUKPOIPOLIECCOPHBIX CHCTEM C ITPUMEPaMH UCIIOIB30BaHus, JIM00 B pa3paboTKe COOCTBEHHOM
KOHCTPYKIIMU M IIPOTPAMMHOTO 00€CIICUCHNS MUKPOIIPOIIECCOPHON cHCTEeMBI. 110THOCTEIO BEIITOJTHEHHAS KypcoBas paboTa
oLeHHUBaeTcs B 28 6aios.

Jlaboparophas pabota

JlabopaTopHas paboTa siBisieTcst GOpPMOI KOHTPOIIS U CPEACTBOM NIPUMEHEHHS U PEaN3alii MTOIYICHHBIX 00YJaroIMMUCS
3HAaHUH, YMEHUH U HABBIKOB B XOJI€ BHIMOJIHEHHS yIeOHO-IPAKTHYECKON 3a/1a4H, CBSI3aHHOM ¢ MOIyYeHHEM 3HAYUMOT'0 pe3ynbTara C
TIOMOLIBIO PEANTBHBIX CPE/ICTB ASSATENBHOCTH. PEKOMEHIYIOTCS [UIsl IPOBENICHUSI B paMKax TeM (pa3zielioB), HanboJiee 3HAYNMBIX B
(hopMHpOBaHNH KOMIIETEHINI. 3a Ka)K10€ TIOJTHOCTHIO BEINTOJTHEHHOE JTab0paTopHOE 3aaHue HaunuciteTcs 8 6amios. B pamkax
JAHHOH TUCHUILIMHBI IITaHUpyeTcs 4 mabopaTopHble paboTsl. TeMsl 1abopaTopHBIX paboT ykaszaHsl B pasgene “4. CTpykTypa u
coJiepyKaHue AUCUUTUIHHBI (MOAYIISA, TIPAKTUKH ).

VYceTHBI onpoc, cobecenoBanne

YceTHblit onpoc, cobecenoBanue SIBISIOTCS (POPMOIA OLIEHKM 3HAHUHN U MIPEIIONaraloT ClelualibHyo Oecey mpernoiaBaTeds ¢
00yJaIoIIMMCsI Ha TEMBI, CBI3aHHbIC C U3y4aeMoH HucIUILIMHON. [Iporienyphl HanpaBiIeHbl Ha BbISICHEHHE 00beMa 3HaHHH
00yJaromerocs 1o ONpeAeIeHHOMY pa3aery, TeMe, IpodiaeMe 1 T.I1. Y CTHBIH OTBET MIIN COO0eceI0BaHNE MOJKET IPaKTHKOBATHCS
IpernojaaBaTeNeM I yTOYHEeHHs 3HAHUHM Ha MPaKTUIECKUX U JTaOOpaTOPHBIX 3aHATHAX.

YCTHBIH ONpoc BKJII0YaeT | BOMpoc U3 rpymisl BonpocoB “S.1 KoHTpospHbIe BOIPOCH M 33JaHus”’, COOECEIOBAaHAE MOYKET
BKITIOYATh Oojiee 1-ro Bompoca Toro ke cricka. OteeT oneHnBaetcs ot 0 10 3 6aioB cieayromuM oopa3om:

3 Gasuta - MOJHBIH, JJOrHYEeCKH OE3yNpPeuHbIii OTBET;

2 GaJu1a - OTBET B LIE€JIOM IIOJIHBIH, HO MOTYT UMETh MECTO HECYILIECTBEHHBIE MPOOENbI B 3HAHUSAX; JIOTMKA OTBETA PaBUJIbHAS, HO
HEKOTOpPBIE MOMEHTHI B CBOHMX PACCY)KACHHUAX CTYJCHT 000CHOBATh 3aTPyIHICTCS;

1 Gast - OTBET YaCTHYHBIN, CONEPKUT 3HAUNTEIBHBIE N3bSHBI; HAPYILICHUH JIOTUKU OTBETa HET, HO UMEETCS PSJl JIOTHIECKUX
MEePEXO0I0B B PACCYKICHUAX, KOTOPBIE CTYACHT 000OCHOBATH 3aTPYIHICTCS.

IIpomexxyrouHas aTTecTanus. JK3aMeH.

IIpomexxyTo4Has aTTeCTalHs OCYIECTBIAETCSA B KOHIIE CEMECTpa U 3aBeplIaeT U3ydeHHe AUCUUILTHHEL [IpomexyTrounas
aTTECTAIMS IOMOTaeT OLIEHUTH OOJIee KPYIHBIE COBOKYITHOCTH 3HAHUH, yMEHUH M HaBBIKOB, B HEKOTOPBIX CITydasx — Jaxe
(hopMupoBaHUE OIIPEAEICHHBIX KOMIIETCHIINH. B pamMkax maHHOTO peaMeTa K opMe TPOMEKyTOYHOTO KOHTPOIJIS OTHOCHTCS
DK3aMEH.

DK3aMeH 10 TUCIUILTHHE HMEET el OLICHUTH C(hOPMHUPOBAHHOCTH KOMIIETCHITHH, TEOPETHYECKYIO TIOATOTOBKY CTYIICHTA, €TO
CTIIOCOOHOCTB K TBOPUECKOMY MBIILICHHIO, IPHOOPETEHHBIE UM HaBBIKH CAMOCTOSTEIBHOI PabOTHI, yMEHHE CHHTE3HPOBATh
MOTy4YeHHbIE 3HAHUS U IPUMEHSTh UX MPH PEIIeHUU MPAKTHUECKUX 3a7ad. DK3aMeH NPOBOAUTCS B YCTHOIH (hopme b0 B BUIE




TECTOB Ha KOMITbIOTepe. B Xo/e 3K3aMeHa CTyAeHT NUIIEeT OTBET Ha BONPOCH! OmiieTa. bueT BKkiIrouaeT 1Ba Bompoca u3 ciucka "5.4.
Bompocer mpoMexyrouHoi aTTectanuu', orieHnBaeMbIx 1o 20 6aios. [Ipu npoBeneHuu TecToB paercs Tect Ha 20 BOIPOCOB 1O
TEMaTHKe YCTHOTO 9K3aMeHa, KaKIbIi OTBET OlleHnBaeTcs B 2 Oanta. JlononHuTeNbHEIe 0aJIThL, TOMHMO 0aIIoB, MOTYYEHHBIX 3a
KypCOBYIO paboTy U OTYET Ta00PaTOPHBIX, MOTYT OBITH 3apa0OTaHBI 3a MPABIIIBHBIC OTBETHI B XOJI€ OIIPOCOB M COOECEIOBAHHUIA.

Ecnu cymmapHoe 4nciio 6aiioB HAOpaHHBIX B CEMECTpPE M0 pe3ybTaTaM MOIYJICH U TONTydSHHBIX Ha DK3aMEHE

- 0T 61 10 75, TO cTAaBUTCS UTOTOBasl OLICHKA Y JOBJIETBOPUTEIBLHO",

- oT 76 1o 89, TO cTaBUTCS UTOroBas orenka "Xopomo",

- 01 90 10 100, To cTaBUTCA HTOroBas oreHka "OTiandHo".

Ecmu cymmapHoe unciio 6aiioB, HAOpaHHBIX CTYICHTOM He MeHee 60 0aJioB, TO CTYJICHT MOXKET COTJIACHThCS C COOTBETCTBYIONICH
WTOTOBOW OIICHKOW 0e3 3K3aMeHa.

6. YAEBHO-METO/MYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIA,
INPAKTUKN)

6.1. Pexomenayemasi iureparypa

ABTOpBI, COCTaBUTENIN 3arnaBue WsnarenscTBO, oI DNEeKTPOHHBIN ajpec
JI.1 | banamos E. II., Muxkponpoueccopsl 1 MUKPOIIPOLIECCOPHBIE M.: Paguo u cBs3b,
ITy3anxos /1. B. CHCTEeMBL: yueb. mocobue 1981
JI.2 | Canbhuxos C. H., [TporpamMMupoBaHre MUKPOKOHTPOJUIEPOB B Bonrorpan:
Tomuk C. E. cucTeMax aBTOMAaTHYECKOTO YIpaBleHHs: yIeo. BoarI TV, 2000
nocobne
JI.3 | Konuenkos B. ., CemeiicTBO MUKPOKOHTpOIIIEpoB STM32. Bonrorpan:
Ckaxynos B. H. IMporpamMMupoBaHue U IpUMEHEHUE: yIe0. BonrI TV, 2015
nocobue
JI.4 | 3nm06uH B. K., ITporpamMupoBaHue apupMETHISCKUX OTeparuii M.: Beici. mk.,
I'puropses B. JI. B MUKPOTIPOIIECCOPax: yued. mocooue sl TEXH. 1991
BY30B

6.2. Ilepeuennb pecypcoB uHGOPMALMOHHO-TEIeKOMMYHUKALMOHHOI ceTu ""MHTepHeT"

21 | BomoBo3os, A. M. MUKpOKOHTpPOJUIEPHI AJIsl CHCTEM aBTOMATUKH : yueOHoe mocobue / A. M. BogoBo3oB. — 3-e u3a. —
Bomnorna : Uadpa-Nuxenepus, 2016. — 164 ¢c. — ISBN 978-5-9729-0138-8. — TekcT : a1eKTpoHHbIH // JIaHb :
EKTPOHHO-0nbMoTeuHast cuctema. — URL: https://e.lanbook.com/book/84273 (nara obpamenwus: 10.10.2021). —
PexuMm gocTyna: nis aBTOpHU3. IOJIb30BaTENEH.
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URL: https://e.lanbook.com/book/175969 (mata oopamenus: 10.10.2021). — Pexxum goctymna: st aBTOpH3.
MOJIB30BATENEH.

33 | Muponos, b. M. MukpoxonTpomieps! cepun 8051 : mpaktuxym : yauebHoe mocodue / b. M. MupoHoB. — MpKyTCK :
HpI'VIIC, 2018. — 77 ¢. — Texkcr : a1eKTpoHHbIH // JIaHb : aneKTpoHHO-01OnnoTeynas cucrema. — URL:
https://e.lanbook.com/book/117563 (nata odpamenus: 10.10.2021). — Pexum goctymna: 1jisi aBTOPH3. MOJIB30BATEICH.

24 |Ipomesa, JI. C. ApxutekTypa MuKkpokoHTposuiepoB MCS-51 / JI. C. I'pomiesa, B. U. ITiromaes. — Huxuuii Hosropon :
BI'YBT, 2014. — 68 c. — Texcr : aneKTpoHHEIH // JIaHb : 35eKTpoHHO-0nOImoTeynas cucrema. — URL:
https://e.lanbook.com/book/51560 (nara obpamenus: 10.10.2021). — Pexxum noctyna: 1uis aBTOpU3. MOIb30BATEIEH.

35 | Kyzsxkos, O. H. [IpoekTupoBaHie CHCTEM Ha MUKPOIIPOLIECCOPAaX U MUKPOKOHTpOIUIEepax : yuebHoe mocobue / O. H.
KyzsikoB. — Tromens : TroM[HI'Y, 2014. — 104 c. — ISBN 978-5-9961-0847-3. — TekcT : 251eKTpOHHBI# // JIaHb :
ANIEKTPOHHO-OnbOIMoTeuHast cucrema. — URL: https://e.lanbook.com/book/64535 (nara oopamenus: 10.10.2021). —
PexuMm pocTyna: njst aBTOpU3. MOJIb30BATENEH.

26 |Marga, 1O. C. [IporpammupoBanue u otinaaka C/C++ npunoxenuit aast Mukpokontposuiepos / FO. C. Marga. — Mocksa :
JMK TIpecc, 2012. — 168 c. — ISBN 978-5-94074-745-1. — TekcT : aneKTpoHHbIH // JIaHb : SIEKTPOHHO-OMOIMOTEIHAS
cucrema. — URL: https://e.lanbook.com/book/4821 (mara obpamenus: 10.10.2021). — PexuM rocTyma: Ui aBTOPH3.
II0JIb30BATEIEH.

37 | IIpaxkTudeckoe pyKOBOJCTBO IO MporpaMmMupoBaHuio STM-MUKpOKOHTpoiiepoB : yuebHoe nocobue / C. H. Topraes, M.
B. Tpury6, 1. C. Mycopos, 1. C. Ueptuxuna. — Tomck : TITY, 2015. — 111 ¢. — TekcT : anekTpoHHbI# // JIaHb
ANIEKTPOHHO-0nbOMoTeuHast cuctema. — URL: https://e.lanbook.com/book/82855 (nara obpamenwus: 10.10.2021). —
Pexum goctyna: i aBTOpU3. OJIb30BATENEH.

38 | OcHOBBI IPOrpaMMHUPOBAHUS MUKPOKOHTpoIepoB cepuu 1986BE9x B cpene Keil uVision : yuebnoe mocodue / H. B.
T'opOynos, JI. A. JTIrooces, /. O. Ilonkun [u ap.]. — JyOHa : T'ocynapcTBeHHbIN yHUBepcuteT «lyoHa», 2018. — 132 ¢c. —
ISBN 978-5-89847-529-1. — Texcr : aneKTpoHHEIH // JIaHb : 3meKTpoHHO-0nOmmoTeynas cuctema. — URL:
https://e.lanbook.com/book/154495 (nara o6pamenus: 10.10.2021). — Pexxum goctymna: Aj1s aBTOpU3. TOJIB30BATEICH.

39 | Conskun, M. A. MukpomnporeccopHsie cucteMsl. CpencTBa pa3pabOTKH MPOTPaMMHOTO 00eCTICUeHHS AT
MHUKpPOKOHTpoJUIepoB cemeiictBa AVR : yueOHoe mocodue / M. A. ConbkuH, A. A. Illamua. — Towmck : TITY, 2016. — 90
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6.3 IlepeyeHb MporpaMMHOro odecnevdeHust

6.4 Ilepeuenb HH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM U JJIeKTPOHHBIX 0MOnoTedHbIX cucteM (ABC)




7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUTIIMHBI (MO YJIA,
IMPAKTHUKH) /OBOPYJTOBAHUE

8. METOANYECKHE YKA3AHUSA VIS OBYJAIOIIIUXCS ITO OCBOEHUIO U CIUITVIMHBI (MO YJIA,
MMPAKTUKHN)

1) KonuenkoB B.U., Cxakynos B.H. CemeiictBo MukpokonTposuiepoB STM32. [IporpamMmmupoBaHie U IpUMEHEHHE: yIeOH.
nocobue — Boarl TY. — Bonrorpan, 2015. — 77 c.

2) Kuprocenko C.1., Korgenkos B.1., Cxakynos B.H. JIabopaTopHEIil MpakTHKYM O TUCIUITIHHE « MHKPOIIPOIECCOPHBIE
cUCTeMBbD»: yue0.-mMeTo. mocobue — Boarl TY. —2017 104 c.

3) [IpoekTupoBaHue cucTeM Ha MHKpOKOHTpoiuiepax ATmega. U2: meroa.yka3anus k g1abopatopHsiM paboram / B.H. CkakyHOB. —
Bosrorpan: UYHJI BonrI'TVY, 2010. — 54 c.

4) IlpoexTupoBaHue cucTeM Ha MHKpoKoHTpoiutepax ATmega. Y3: meron.ykazanus k maboparopasiM padoram / B.H. CxaxyHoB. —
Bonrorpan: UYHJI BoarI TV, 2010. —40 ¢




