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1 Ilesn, 33124 U IVIAHUPYeMbIe Pe3yJbTAThI 00y4YeHUs M0 TUCIUIINHE

Lenv oucyuniunvl 0ondCHA UMemb NPAKMUYECKVI0 HANPABIeHHOCMb U COOMHOCUMbCA C
nianupyemvimu pesynomamamu oceoenus OIIOII BO.

3adauu  Oucyunaumbl  OOANCHLL  COOMHOCUMBCSA € 3A0AHAMU  NPOPeCcCUOHANbHOU
desmenvrocmu, ykazauuvimu ¢ @I'OC BO u ompascams obracmu u cgepwvl npogeccuonanvbHou
oesimenvrocmu, ycmarosaentwvle 8 OIIOII BO.

IInanupyemvle pe3yromamol 00yYeHUs. OONHCHBL ObIMb COOMHECEHbl C YCMAHOBIEHHLIMU 8
OI1OII unouxamopamu 00CmMudICeHUs: KOMNemeHYUll.

[enbro OCBOCHMS JUCLUIUIVHBI «OCHOBBI IIPOrpaMMUPOBaHUS
MUKpPOIIPOLIECCOPHBIX CHCTEM YIPABICHUSA» SBISAETCA (POPMUPOBAHUE CHUCTEMBI
3HAHUW, YMEHUH M HaBBIKOB B 00JAacTH OCHOB QJITOPUTMHU3ALMU U TNPHUKIATHOTO
IPOTrPaMMHUPOBAHUSL.

3agauv JUCUMIUIMHBL: HM3y4YEHUE MPUHLUIIOB ITOCTPOCHUS aJITOPUTMOB,
W3YYEHHE OCHOB AJTOPUTMHUYECKUX KOHCTPYKLHW, U3YyYEHUE MPOLEITYPHOTO S3bIKA
nporpamMmupoBanus C, H3yd4eHHUE METOJOB MOCTPOCHHUSI AJITOPUTMOB M CTPYKTYD
JAHHBIX, HCIIOJIB3YEMBIX IPU PEUICHUM [PUKIAOHBIX 3aJad B  Pa3IMYHbBIX
IpeIMETHBIX 00JIacTAX ¢ MpuMeHeHneM DBM.

OOyuenne no gucuuiiMHe «OCHOBBI MPOrPaMMHPOBAHUS MHUKPOIPOLIECCOPHBIX CUCTEM
yIpaBjeHUS» HAIIPABJIEHO HAa (pOpMHUpPOBaHUE Y O0YUAIOIINXCS CIEIYIOIMX KOMIETCHIIUMN:

Kox v HauMeHOBaHHEe KOMIIETeHIIUMI NuaukaTopsl 10CTHKEHUST KOMIIETeH MU
VK-1 3HATh:
CIIOCOOHOCTBIO OCYIIECTBIISATH MOUCK, MeTo/1p1 ToNCcKa HHPOPMAITH, CBOHCTBA

KPUTHUYECKHI aHaIn3 U cuHTe3 nHpopmanuu, | uHGpopmaruu. MeTosl aHanu3a HHPOopMaIH
HpI/IMeHSITI) CI/ICTGMHBIf/i moaxon aJist pGIHeHI/Iﬂ 158 CHOCO6I)I peHIeHI/ISI IIOCTABJICHHBIX 3a1a4
MOCTaBJICHHBIX 33124 YMmeThb:

YMeTh 0CyIIECTBIATh IOUCK, KPUTUIECKUI
aHaJIM3 U CUHTE3 UH(POPMAIUU, TPUMEHATh
CI/ICTGMHBIﬁ Ioaxoa JJIst pGHIeHI/ISI
MOCTaBJICHHBIX 3a71a4.

Baanern:

MeTtonamu noucka 1 aHaiu3a uHpopmanuu,
MPAKTUYECKUMHU HABBIKAMU I10 PEIICHUIO
MOCTaBJICHHBIX 3a7a4.

OIlK-1 3HATDH

MIPUMEHATh €CTECTBEHHO-HAY4YHbIE U 3HaTh 0 METOJaX MaTEeMaTHYECKOIO aHaJIn3a
0OIIenHKEHEPHBIC 3HAHUS, METOIbI Y MOJICIUPOBAHUS. 3HATH OCHOBHYIO TEOPHIO
MaTeMaTHYECKOI'0 aHaInu3a 1 00 DKCMEePUMEHTATbHBIX UCCIETOBAHUSAX B
MOJICIIUPOBAHUS, TEOPETUUECKOTO U poeCCUOHATBHON NeATETHHOCTH.
AKCIEPUMEHTAIBHOTO UCCIE0BaHUS B YMmernb:

po¢eCCUOHATBHON IEATETLHOCTH YMeTh NIPUMEHSITh €CTECTBEHHO-HAYYHBIC U

OOILEMHKCHEPHBIE 3HAHUS, METOJIbI
MaTeMaTHYEeCKOr0 aHAM3a U
MOJICTTHPOBAHMUsI, TEOPETUYECKOTO U
IKCIIEPUMEHTAIBEHOTO UCCIICOBAHNS B
poeCCHOHATLHON e TEIIbHOCTH.




Buagern:
BHaI[CTB HaBbIKaMU IMTPUMCHCHUA

HOJTYYCHHBIX 3HAHUH U HaBBIKAMH
OO0IIENH)XEHEPHOTO MOJICTTUPOBAHUSI.
Brnanets ymeHUSIME IPOBOANTH
OKCIICPUMCHTAJIbHBIC UCCJIICJOBAHUS.

2 MecTo IMCUMILUINHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

HI/ICHI/IHHI/IHa OTHOCUTCA K 4YacCTu,

oTHomeHH, 610ka b1 «/ucumnmuHsl (MOLYITH)».

()MCL}MI’Z]ZUHCZMM Uu npakmuxkamu.

3 CTpykKTypa U coepkaHHue TUCHUIINHBI

OO61as TpyA0eMKOCTh IUCHHUIUIHHBI COCTaBiseT 3 3a4eTHbIe enuHullsl (108 yaca).

3.1 Buabl yueOHoii padoThl M TPYA0EMKOCTh

(mo ¢popmam o0y4ueHms1)

3.1.1 Ouynas popma 0O6ydeHust

dbopMupyemMoil ydacTHUKaMu 00pa30oBaTeNbHBIX

ﬂaemc;z onucarnue MeofcducuunﬂuHaprlx ceszell ¢ 0666'726‘-[1466110%;14]1414 u noczzedy;ou;uzwu

Ne . KoaunuecTBo CemecTpnl
Bup yuyeoHoii padoTbl
n/n 4acoB S cemecTp
1 | AyautopHble 3aHATHA o4 94
B Tom uuce:
1.1 | JIexknun 18 18
1.2 | CemuHapCKHe/IPAKTHUECKUE 3aHITUS - -
1.3 | JIabopaTopHbIe 3aHATHS 36 36
2 | CamocrosiTesqibHast padoTa 54 54
B Tom uuce:
2.1 | O6paboTKa pe3ynbTaToOB JJA0OPATOPHBIX PAOOT U 94 54
MOJITOTOBKA OTYETOB
3 | IlpomexyTouHas aTTecTalus
HuddepenuropoBaHHbIif 3aueT + +
HUroro: 108 108

3.2 TemaTnyecKuii NJI1aH U3y4YeHUS THCIUIIUHBI

(mo popmam o0yueHus)

3.2.1 Oynas ¢opma 0O6ydeHus

n/n

TpyaoeMkocThb, yac

AynutopHasi padora =
=
> O g = 2
o ) S
Pa3eibl/TeMbl o > = 2| 3
= § 5 o § o § 3 a2 =
JUCIHUILINHBI g E % ga § % ; E S g
TS T E O 5
S | EEEF 58| 25| 8
= < 9 ta) g ) =
0 o < = =
O E = = S

pa6ora




1.1 | ApxurekTypa BEIYUCIUTEILHOMN 6 1 2 3

CUCTEMBbI. ApXUTEKTYpa CUCTEMBI
KOMaH/ U apXUTEKTypa
MUKpPOIIpOLIECCOpa.
MUKpOKOHTPOJLIEPHI

1.2 | Jlormueckasi cTpyKTypa 6 1 2 3

MUKponporeccopa. CucTeMHas IKHa,
AJIY, O3V u II3Y

1.3 | Peructpsl o01iero Ha3HauYCHUS. 12 2 4 6

CrtpyKTypa agpecHOro NpoCTPaHCTBA.
CucreMHble perucTpbl. Peructpel
BBO/Ia-BbIBOJIA.

14 | YcTpoicTBO M IPUHITUIIBI PaOOTHI 12 2 4 6

creka. Peanmmsanus noanporpamm.

1.5 | Peructp cocrosiaust SREG. butst 12 2 4 6

perucTpa, ux HazHadeHue. Peanusnus
YIIPABJICHUS XOJIOM BBIINOJHEHUS
IIPOrpaMMBI.

1.6 | Peanmsauus mammuaebeix komana AVR. 12 2 4 6

SI3b1k accemOiepa. Opranu3anus Koja.

1.7 | Jlormueckasi opraHu3anus NaMsTH. 12 2 4 6

ba3oBas cTpykTypa Koja mporpaMmmbl
mg AVR.

1.8 | [lepesanmyck MUKpPOKOHTpOJLIEPA 12 2 4 6

(copoc) u 006paboTKa MPEPHIBAHMIA.

1.9 | B3aumoaeicTBuE CO BCTPOSHHOM 6 1 2 3

nepudepueit AVR. Taitmepsr. LIAIT u
AIIIT. Watchdog timer.

1.10 | 3anomuHaromee ycrpoiicteo EEPROM. 6 1 2 3
3amuck Oaiita B EEPROM. Utenue
6aiita u3 EEPROM.
1.11 | SA3eik AVR C 12 2 4 6
1.12 | Dxocucrema Arduino 12 2 4 6
Hroro 103 18 36 54

3.3 Copepxanue IMCHUTIINHBI

Tema 1.

Tema 2.
Tema 3.

Tema 4.
Tema 5.

TeMma 6.
Tema 7.

Tema 8.
Tema 9.

ApXHUTEKTYpa BBIYHCIHTEIbHOH CHCTEMbI. APXHMTEKTypa CHCTeMbl KOMAaHA H
apXuTeKTypa MUKponpoueccopa. MUKpPOKOHTPOJL/IepbI

Jloruyeckasi ctpykrypa Mmukponpouneccopa. Cucremuas muna, AJIY, O3Y u I13Y
Perucrpsl 001mero HazHauenusi. CTpykrypa ajgpecHoro npocrpancrsa. CucreMHble
peructpbl. Peructpsl BBOAa-BbIBO/A.

YcrpoiicTBO M NPUHIMIIBI pa0doThl cTeka. Peanusanus nmoanporpamMm.

Perncrp cocrosuns SREG. burbl peruncrpa, ux Ha3HadeHue. Peammsuus
ylpaBJ/ieHHs X0/10M BbINOJHEHHUS MPOrPaMMBblI.

Peanuzanusa mammuabix komana AVR. f3bik accemOiiepa. Oprannsanusi Koaa.
Jloruyeckasi opranuszanusi namsatu. basoBasi cTpykTypa Koaa mporpamMmsl Il
AVR.

Ilepe3amyck MUKPOKOHTpoOJLIepa (cOpoc) u 00padoTka npepbIBaAHUI.
B3aumoneiicreue co BcrpoeHHol mnepudgepuein AVR. Taiimepnl. HAII u AIIIIL
Watchdog timer.

6




Tema 10. 3anomunaruee ycrpoiictreo EEPROM. 3anucs 0aiita B EEPROM. YUtenue 0aiita
u3 EEPROM.

Tema 11. A3bik AVR C

Tema 12. Ikocucrema Arduino

3.4 TemaTuka CeMUHAPCKUX/MIPAKTHYECKHUX U JIAOOPATOPHBIX 3aHSTHIA

3.4.1 CemuHapcKue/IPaKTUICCKUEC 3aHATHS

(He nposoosmcsi).

3.4.2 JlabopaTopHble 3aHATHS

Cpeoa pazpabomrxu AVR Studio

Peanuzayus obpabomxu oannwvlx nonvsoeamens Ha konmpoiiepax AVR
Ipumenenue noonpocpamm 015 00pabomKu OAHHHIX

4  Y4yeOHO-MeTOAUYEeCKOe U HH(POpPMALIMOHHOE 00eclieyeHue

4.1 Hopmatusublie 1o0KyMeHTbI H [OCTb1

1. ®enepanbHbIil TOCYJapCTBEHHBIN 00pa30BaTeIbHbINA CTAaHAAPT BBICIIETO 0Opa30BaHUSI.
Yposens Briciiero oopa3zoBanus. bakanaspuat. Hanpasnenue noarorosku 09.03.01
"Nu(popMaTuka 1 BBIUUCIUTENbHAS TEXHUKA" (YTB. Ipuka3oM MuHUCTEpCTBA 00pa30BaHUs U
Hayku P® ot 12 sauBaps 2016 1. N 5)

2. [Ipuka3 MuHucrtepcTBa TpyAa U counanbHou 3amuThl Poccuiickoit @eneparuu ot 18
HOs10ps 2013 1. Ne 6791 «O06 yTBep:kaeHUH npodeccuoHanbHoro ctanaapta «lIlporpammucty.

4.2 OcHOBHasi IuTEpaTypa

1. lllaomans Jlro, Jlutons Jlu, [{3e Tan, yam By, Xau-Jlrok I'ogse, PazpaboTka
OeCIUIIOTHBIX TPAHCIOPTHBIX cpescTB / Hayu. pen. B. C. Sluenkos; nep. ¢ anr. I1. M. bombGakoBoii.
—M.: IMK Ilpecc, 2022. — 246 c.: uin.

2. @ununnoB C.A. PoboroTexnuka juist neret u poputeneil. — CI16.: Hayka, 2013. 319 c.

4.3 JlonoiHUTEIbHAS JIUTEPATypPa

1. CxBopuioB A.B., Cxuptnanze A.I'., Umbips [{.A. IIpakTuky™m o poOOTOTEXHHUKE:
yueOHuK — M.: 3narensckuii neHTp «Akanemusi», 2013.—-319c.

2. JIro B., Meroap! miiaHupOBaHus MyTH B CpeJie ¢ MpensTcTBUsAMHU (0030p) // Maremaruka u
MaTreMaTHueckoe mojenuposanue. 2018; : 15-58

3. MypaBbunsblif anroput™. Bukunenus: Web-caiit. Pexum nocryna:
https://ru.wikipedia.org/wiki/MypaBbuHblii_anroputm (nata oopamenus 10.08.2023).

4.4 JnexkTpoHHBIe 00pPa3oBaTeIbHbIE PeCypPChI

1. https://e.lanbook.com/  DneKTpOHHO-OMONIMOTEYHASI CUCTEMA M3/1aTeNIbCTBA «JIaHb)
(mata obpamenus 10.08.2023)

2. https://academia-moscow.ru/e_learning/pum/ IIporpamMmmHO-yueOHBIE MOTYIIH
«M3naTensckuii eHTp «Axkagemusy». (nata oopamienus 10.08.2023)

4.5 JInueH3noHHOEe ¥ CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe obecniedeHne

1. Linux OS

2. Robot Operation System

3. LibreOffice

4. Microsoft VisualStudio Community Edition



5. Microsoft VisualStudio Code
6. PyCharm

4.6 CoBpemeHHbIe IPoeccHOHATbHBbIE 0a3bl JaHHBIX U HH(OPMALMOHHbIE
CIIPABOYHbBIE CHCTEMBbI

1. https://ubuntu.com/blog/tag/ros2
2. https://roboticscasual.com/robotics-tutorials
3. https://github.com/Intelligent-Quads/iq_tutorials

5 MarepuajJbHO-TEXHHYECKOE 00ecneyeHne

Kommnbrorepnsie kimaccol kadeapsor: aya. [Ipl411, ITp 2808.

JIaboparopuu pobororexuuku: [Ip1406, [Ip1407, TIp1408.

Obopyodosanue u annapamypa:

- TPOEKTOP C KOMIBIOTEPOM H TOJOOPKOH MaTepHaoB I JIGKIHA W MPAKTUICCKUX
3aHATHM.

- CUMYJISITOpBI yueOHBIX poboToB Gazebo simulator.

- mabopaTopHbie HAOOPHI yueOHbIX poboTOB Lego Mindstorms NXT.

6 MeToauueckue peKOMeHIAUNN

6.1 MeToauyeckne peKOMeHAANH JIJIs1 PENoaBaTe sl 10 OPraHu3auu
00y4eHus

OcHOBHOE BHUMAaHHUE MpPU HU3Y4YEHUU AUCUUILIMHBI «IIpakTUKyM 1O pPOOOTOTEXHUKE
CIIeyeT yIENsATh U3YYEHHIO OCHOBHBIX IOJIOKEHUH W NOHSATUH, OCHOBAHHBIX HA UCIOJIb30BAHUU
MH(OPMaLIMOHHOT'O MOJIETTMPOBAHUS 3TAIIOB )KU3HEHHOT'O IIMKJIa U3/1ETHS.

JUis  akTUBU3alMM y4eOHOro mpolecca NpU H3YYEHUHM JUCHMIUIMHBL 3((eKTHBHO
NPUMEHEHHE IPE3EHTALNN MO PAa3IMYHbIM TEMaM JIEKIUH.

Jlnist mpoBeIeH!sI 3aHATHH 110 TUCIMIUIMHE UCTIONB3YIOTCS CpPeICTBA O0yUEHUS:

- y4eOHUKHU, TEKCT JIEKIIMHA, HHPOpMallmoHHbIE pecypchl IHTepHeTa;

- CIIpaBOYHBIE MaTEPHUAIIbl U HOPMAaTUBHO-TEXHUYECKAsT JOKYMEHTALU.

Ha nepBoM 3aHsATHM MO JUCHUILUIMHE HEOOXOJUMO O3HAKOMUTH CTYJIEHTOB C MOPSAKOM €€
u3ydeHus (TemMaMu Kypca, opMamMH 3aHATUH, TEKYIIETo U MPOMEXYTOYHOI'O KOHTPOJIS), PaCKpPhITh
MECTO U pOJib TUCIUIUIMHBI B CUCTEME HAyK, €€ NMPAKTUYECKOE 3HAUYEHUE, JOBECTH 0 CTYIECHTOB
TpeboBaHus K (opMe OTYETHOCTH W TNPUMEHEHUS BUIOB KOHTpousd. Bbiarorcs 3amaHust amis
MOJIFOTOBKU K CEMUHAPCKUM 3aHSATHSIM.

IIpy 1OArOTOBKE K CEMHMHAPCKOMY 3aHATHIO TI0 TIEPEYHI0 OOBSIBIEHHBIX TEM
IpernojaBaTeNto HeoOXOIMMO YTOYHUTh IUIaH HUX TPOBENEHHUS, NPOoAyMaTh (OPMYIHUPOBKU U
coJiepKaHue Y4YeOHBIX BOIPOCOB, BBIHOCUMBIX Ha OOCYXJEHHE, O3HAKOMHUTBCS C TIepeuHeM
BOIIPOCOB I10 TEME CEMUHApA.

B xone cemMuHapa BO BCTYNHTEIBHOM CIIOBE PACKPBITh MPAKTHYECKYI0 3HAYUMOCTH TEMBI
CEMHUHAPCKOT0 3aHATHUS, ONPENEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsi Ha OOCYXJEHUE KaKI0To
yuebHoro Bompoca. [IpuMeHsss (QpPOHTaJIbHBIM ONPOC JaThb BO3MOXHOCTh BBICTYIIUTH BCEM
CTyJEHTaM, PUCYTCTBYIOIIUM Ha 3aHATHH.

Ilenecoobpa3Ho B XO0j€ 3allUThl JIAOOPATOPHBIX pabOT 3ajaBaTh BBICTYMAIOMIMM U
ayJIUTOPUU JOTOJHUTEIbHBIE U YTOYHSIONIUME BONPOCHI C II€JIbI0 BBISICHEHHMSI MX TMO3ULUNA IO
CYIIECTBY 00CYKIaeMbIX IPOOIEM.

CrnenyeT npenocTaBUTh BO3MOKHOCTh BBICTYIUIEHHUSI C MECTa B BUJE KPAaTKUX COOOIICHUN
10 TIOATOTOBJIEHHOMY 3apaHee BOIIPOCY.

B 3aKII0YMTENBHOM 4YacTH CEMUHAPCKOrO 3aHATHS CIEAYeT IOABECTH €ro WTOTHM: JaTh
OLIEHKY BBICTYIUJICHUH KaXKI0TO CTYACHTA U yU4eOHOI rpynmsl B 11eIoM. PacKpbITh MOJOXKHUTEIbHbIC



CTOPOHBI U HEAOCTATKU IMPOBECACHHOI'O CEMHUHAPCKOI'0 3aHATHSA. OTBeTUTH HA BOITPOCHI CTYACHTOB.
BrimaTe 3agaHus 11 caMOCTOSTENbLHOM pa6OTLI IO MOATOTOBKEC K CICAYIOHICMY 3aHATHUIO.

6.2 MeTonnqecmle YKazaHnusd NJisd oﬁyqamumxca 0 OCBOCHHMIO TMCIIMIIJINHBI

CamocrosarenbHass paboTa sBIsSeTCS OJHUM M3 BHUJOB y4yeOHBIX 3aHsaTuil. llens
CaMOCTOSITENIbHOW pabOThl — MPAaKTUYECKOE YCBOCHHME CTYJICHTaMH BOIPOCOB AaBTOMATHU3ALUU
yIpaBJICHUS )KU3HEHHBIM LIMKJIOM U3/I€JINs, pACCMAaTPUBAEMBIX B IIPOLECCE U3YUEHUSI JUCLIUILIMHBI.

AynuTOpHAas caMOCTOsATENbHAs PadoTa 10 AUCHUILINHE BBITOIHACTCS Ha yU4EOHBIX 3aHATHIX
II0J] HEITOCPEICTBEHHBIM PYKOBOJICTBOM IIPEINOIaBATENs U 110 €r0 334aHUIO.

BueaynutopHass camocTtosATenbHas paboTa  BBINOJHIETCA CTYJCHTOM II0  3aJaHUIO
npernojiaBaress, Ho 0e3 ero HenoCPEACTBEHHOT0 y4acTHsL.

3aga4yu caMoOCTOATEJBLHOH padoThI CTy/AeHTA:

- pa3BUTHE HAaBBIKOB CAMOCTOSITENIbHON y4eOHOU paboThI;

- OCBOCHHE COJIEP>)KAHUS TUCLUILINHBI,

- yri1yOJieHHe COoJepKaHUsl U OCO3HAHWE OCHOBHBIX HMOHATHH JUCHUIUINHBL

- HUCIOJb30BaHME MaTepuaiga, COOPAHHOIO U MOJYYEHHOIO B XOJE CaMOCTOSITEIbHBIX
3aHATUH U1 3PPEKTUBHON MOATOTOBKH K 3a4eTy.

Bujabl BHeayIMTOPHOI caMOCTOSITeIbHON PadoThI:

- CAaMOCTOATEJIBHOE U3YUYEHHUE OT/IEIbHBIX TEM AUCHUIUINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;

- IOJITOTOBKA K CEMUHApaM U IPAaKTUYECKUM 3aHATHSIM;

- BBIIIOJIHEHUE JIOMAILIHUX 33JaHUN 110 3aKPETICHUIO TEM;

- cocTaBJIeHUE U 0(OpPMIICHHE JOKJIAI0B 10 OTAEIbHBIM TeMaM IPOrpaMMbl.

JUis BBINOJIHEHHMS JOOOrO0 BHUJA CaMOCTOSTENbHOW pPabOThl HEOOXOAMMO MPOUTH
CJICAYIOIINE HTAIIBL:

- OIpE/ICTICHUE 1IETIN CaMOCTOSITEIbHON pabOTHI;

- KOHKpETU3allks T03HaBaTEIbLHOM 3a7a4u;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHOU paboTe;

- BBIOOp a/1eKBAaTHOTO crioco0a IeHCTBHS, BEAYIIETO K PELICHUIO 3a/1auu;

- IUTAHHpOBaHME pabOThl (CaMOCTOSITEIPHOM WJIM C TIOMOIIbIO IpernojaBaTelisi) Haj
3a/laHuEM;

- OCYIIECTBJIEHHE B MPOIECCE BBINOJIHEHUS CAMOCTOATEIbHOM pabOThl CaMOKOHTPOJIS
(TPOMEXYTOYHOTO U KOHEYHOI'0) pe3yJIbTaTOB pabOThl M KOPPEKTUPOBKA BBIOJHEHHS pabOThI;

- pednekcust;

- Ipe3eHTaus padboThl.

Bonpocsl, BBIHOCHMBIE Ha CAMOCTOSITENILHYIO padoTy:

- [ImanupoBanue TpaeKTOPUH pOOOTU3UPOBAHHONM CUCTEMBI.
- Pa3paboTka ocHACTKH pPOOOTU3UPOBAHHON CHCTEMBI

- HaBecnoe o6opynoBanue poOOTH3NPOBAHHON CHCTEMBI

- Hpoue;[ypbl CBApPKH U PE3KU MCTAJUIOB C UCITOJIb30BAHUCM p060TOB

7 ®DoHJ OLIEHOYHBIX CPE/ICTB

7.1 MeToabl KOHTPOJISI M OLICHUBAHUSA Pe3yJIbTATOB 00y4eHHs

Haumenosaun
Ne IIpencrasnenue
B ue
O OHEHOMHOT Kpatkas xapakrepucruka OIEHOUHOTO
C OLICHOYHOI'0 CPEACTBA cpencTsa 5 OC
CpeacTBa




Cucrema CTaHAAPTU3UPOBAHHBIX
3aJaHuH, MO3BOJISIONIAs
Tect dDoHI TECTOBBIX
1 aBTOMATU3UPOBATH pOLEAYPY .
(T) . 3aJlaHAl
U3MEPEHHS]  yYpPOBHA  3HAHMM U
YMEHHUH 00y4aroIerocs.
CpencTtBo MHpOBEPKHM YMEHUH H 3amanus s
HaBBIKOB TPUMEHSTh MOJYyYECHHbIE 3aIUTHI
2 3JIP 3HAHUA JUIsl pELICHUs TPaKTUYECKUX 1a00paTOPHBIX
3aja4 C OMOIIbIO paboT
MHCTPYMEHTAJIBHBIX CPEJCTB.

7.2 lllkana u KPUTEPHH OLICHUBAHUS Pe3yJIbTAaTOB 00y4YeHUSs

®opMa IPOMEKYTOYHOM aTTECTALUM: IK3AMEH.
O0s3aTeILHBIMU YCJIOBUSIMHM TOATOTOBKH CTYACHTA K IPOMEKYTOYHOM
aTTecTalMy SBJISIETCS BBINOJIHEHHE M 3allUTa CTYIEHTOM JabOpaTOpHBIX padoT,

MPETYCMOTPEHHBIX pabouel mporpaMmmoi.

[IIxana oueHNBaHuA

Onucanue

O1ianyHo

BrinonHensl Bce BUIBI y4eOHOW paboOTHI, MPEAyCMOTPEHHbBIC
paboueii mporpammoii. CTyIEHT AEMOHCTPUPYET COOTBETCTBUE
3HaHWW, yMEHUH, HABBIKOB TMPHUBEACHHBIM B  Ta0nuIax
IOKa3aTelieu, OTepUpyeT  MPUOOPETCHHBIMU  3HAHHUSAMHU,
YMEHHSIMU, HaBBIKAMU, IPUMEHSET UX B CUTyalMsAX MOBBILIEHHON
CIOXHOCTH. [Ipy 3TOM MOTYT OBITH JOMYIIIEHBl HE3HAYUTEIbHBIC
OIMMUOKN, HETOYHOCTH, 3aTPyJAHEHHS TIPH aAHATUTHYECKUX
onepauusx, MEpPeHOCe 3HAHWM W yMEHUW Ha  HOBBIE,
HECTaHJAPTHBIE CUTYallUH.

Xopo1o

BeimonHensl Bce BHIBI yuyeOHOM paloOThI, MpPEeIyCMOTPEHHBIE
y4yeOHbIM  TuIaHOM.. CTyAEHT JEMOHCTPUPYET  HETOJIHOE,
IIPaBWIBHOE  COOTBETCTBUE  3HAHWM, YMEHUH, HaBBIKOB
NPUBEJICHHBIM B Ta0iuIax IoKasaTesed, Jubo eciau Hpu 3TOM
ObUIH TOMYIIEHBI 2-3 HECYIIECTBEHHbIE OIINOKH.

Y 10BHIETBOPUTETBEHO

BreimonHensr Bce BUAB y4eOHOW paboOTHI, MPETyCMOTPECHHBIC
yaeOHpIM 1aHOM. CTyAEHT JAEMOHCTPUPYET COOTBETCTBUE
3HaHWH, B KOTOPOM OCBEIIIEHAa OCHOBHAs, HaMOOoJIee BaXKHAS YacCTh
MaTepuasa, HO MPH ATOM JOMyIeHa OJHA 3HAYUTENbHas OITHOKa
WJIA HETOYHOCTb.

HeynosnersopurensHo

He Bbimonmunen oauH win Oosee BHUAOB YyueOHOW paloOTHI,
MPEYCMOTPEHHBIX y4eOHBIM IuIaHOM. CTYIEeHT JIeMOHCTPHPYET
HEMOJHOE  COOTBETCTBUE  3HAHWMH,  yYMEHUH,  HABBIKOB
NPUBEJCHHBIM B  TallMUax  IoKa3aTeNei, JOoIMycKaloTcs
3HAYUTEJNbHbIE OIIMOKM, TPOSBISAETCS OTCYTCTBHE 3HaHUIA,
YMEHHH, HABBIKOB MO DSy MOKAa3aTeNeH, CTYAEHT HCHBITHIBACT
3HAUUTENbHBIC 3aTPyJHEHUS TNPH OMNEPUPOBAHWU 3HAHUAMH U
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YMCHHAMU IIPHU UX NMEPCHOCC HA HOBBIC CUTYAllUH.

7.3 OueHo4HbIe CpeacTBa

7.3.1 Texymmii KOHTPOJIb
Texymmii KOHTPOJIb BBITIOIHAETCS ITyTEM BBIIOJIHEHUS U 3alIUTHI Ja00paTOPHBIX padoT, a
TaK)KE BBITIOJHEHHS M 3alIUTHI KyPCOBOT'O MPOCKTA.

7.3.2 IIpoMexyTOYHASI ATTECTALUSA

[IpomexyTouHas aTTecTalusi MOXKET IPOBOAUTHCS B (POpME TECTUPOBAHUS UIIH YCTHOTO
sK3aMeHa. Jlomyck 10 MPOMEXyTOYHON aTTeCTalliy BBITOIHSAETCS MOCIE BBITIOIHEHUS paboT
71a00paTOPHOTO MPAKTUKYMa B TIOJTHOM OOBEME.

Htorosoe OLCHUBAHKWEC BBINIOJIHCHUS KYPCOBOI'O IIPOCKTA IMIPOBOJUTCA HE3aBUCUMO OT
IIPOMEXKYTOUHOM aTTecTaluu (IK3aMeHa).

IIpuMep 3K3aMeHALIMOHHOI0 OMJIeTA AJIs1 YCTHOI'O KOHTPOJIS
MUWUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKON ®EJIEPALINHN
®EJIEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YUYPEXXJIEHUE BBICHIIEIO OBPA30BAHUS
«MOCKOBCKHH NOJTUTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

dakynpreT MamuHOCTpOoeHH, Kadeapa «CMAPT-TexHOIOTHII»

Juctumnaa « OCHOBBI TPOTPaMMHUPOBAHUS MUKPOTIPOLIECCOPHBIX CUCTEM YIIPABICHUS»
OopazoBarenbHas nporpamma 09.03.01 «MHpopMaTHKa 1 BEIYUCINTEIbHAS TEXHUKAY,
OIl NnTennexTyanbHble OECTTHIOTHBIE CHCTEMBI

Kype 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. BcnomorarenbHbl€ YCTPOMCTBA: KOHTPOJUJIEP CUCTEMHON MarucTpaiu, TeHEpaTop
TaKTOBBIX UMITYJIbCOB.

2. Muxkpokontposuiep cemeiictBa AVR pupmbr Atmel. O60011eHHasI CTPYKTYypHAas
cxema (coctaB MK).

3.

VY TBepKIeHO Ha 3aceiaHuH Kadeaphl « _ » 202 I., TpOTOKOI Ne

3aB. Kadenpoit /

11



Bonpocs! 1J1s1 IpoMeKyTOYHOM aTTecTanuu (3a4era):

1. BaumojeiicTBie YCTPONCTB OCPEICTBOM CHCTEMHOM MarucTpanu. TpucTaOuibHast IOTHKA.

2. Mukpomnporieccop (MII) AVR. OcnoBHble Texunueckue xapakrepuctuku MIT AVR. Peructpsr
MII AVR. Opranuzanus (ctpykrypa) mamsata MII. 3akperienrue aapecHOro mpocTpaHCcTBa
BBO/Ia BBIBOJIA 332 YCTPOMCTBAMH.

3. O3V. II3VY.

4. BcriomorarenbHbIe YCTPOMCTBA: KOHTPOJIJIEP CUCTEMHON MaruCTpalid, TeHEPaTOp TAKTOBBIX
HMITYJIBCOB.

5. psimoii moctyn k mamstu (ITJIIT). Korrpomep ITJI1: npuHIMIB pabOTHI.

6. Cucrema npepsiBanuii. CTpykTypa, TUIIBI IpepbiBanuii. OOpaboTKa MpephIBAaHMIA.
[Iporpammupyemslii KOHTPOJLIEP IPUOPUTETHBIX IIPEPHIBAHUI.

7. llporpammupyemsiii uatepBaibhblil Taiimep (ITUT). CtpyktypHas cxema [THUT. Pexxumbl
pabotsl. Taiimep Ha cucTeMHO# maTe MUKpOoOBM.

11. Coco6s! aapecanuu mamsaty ¥ Tunsl onepangoB MIT AVR. Komanael nepenaun nanabix MIT
AVR. Komanaer apupmernaeckux oneparuit MIT AVR. Komanapl 1orudeckux onepanui u
onepauuii cipura MII AVR. Komanael nepenaun ynpasnenuss MII AVR. Komanas! ycinoBHBIX
nepexonoB MII AVR. Komanael ntepaunn MIT AVR. Komannel npepsiBanuit MIT AVR.
Komanas! ynpasnenus MIT AVR.

12. KongeiiepHast o6paboTka B Mukporporeccopax. [Ipocreiimias opranuzamus KoHBeiiepa u
OLIEHKA €ro MPOU3BOIUTEIBHOCTH.

13. CtpyKTypHBbIe KOH(PIUKTHI U CIIOCOOBI UX MUHUMU3AIUU. KOHGIUKTHI IO JaHHBIM, OCTAaHOBBI
KOHBelepa U peanusanus MexaHu3zma 00xo10B. MeToinka miaHUpOBaHUs KOMIUIIATOPA IS
ycTpaHeHHs] KOH(JIUKTA MO JaHHBIM. KOH(MIUKTHI IO yIpaBIeHUIO U METOABI UX
MuHUMM3anuu. [Ipo6iiemMbl peanu3annuu TOYHOTO NpephIBaHUs KOHBEHEpa.

14. Uepapxus namsita. Opranuzanusi Kdu-nmamsati. [[puHIumer opranu3ainii OCHOBHOW TaMsTH B
coBpeMeHHbIX DBM. [lamsTh ¢ pacciioeHreM.

15. MukpokonTposep cemeiictea AVR ¢pupmbr Atmel. O6001eHHas cTpyKTypHas cxema (cocraB
MK).

16. Peructpsl obmiero Haznauenusi (GPR, General Purpose Registers).

17. Peructps! BBoga-BbiBoia (I/0 Registers, IOR).

18. I'eneparop TakTOBOrO CUTHAJIA.

19. ITpoueccop. Cocras nmpoueccopa.

20.ITocTostHHOE 3aIOMUHAIONIIEE YCTPOUCTBO.

21. OnepaTuBHOE 3anmoMuHaroIIee yctporictBo SRAM. B agpecHoe npoctpanctBo SRAM.

22. 3anomwuHaromiee ycrpoiictBo EEPROM. 3anuck 6aiita 8 EEPROM. Urenne Gaiita u3
EEPROM.

23. BHemHee 3anoMuHaromee ycrpoiictso ERAM.

24. Peructp coctossnua SREG. butel perucrpa, nx Ha3Hau€HUE.

25. Perucrp-ykasarenb creka SP.

26. Ilepe3anyck MUKpOKOHTpoIiepa (copoc) u o0paboTka npepsiBanuil. ictounuku copoca.

27. O6paboTka npepbiBanuid. OOmii peructp macku npepbsiBannii GIMCK. O06muii peructp
¢naroB npepsiBanuit GIFR. Peructp macku npepsiBanuit ot taitmepa/cuerunka TIMCK.
Peructp ¢naros npepsiBanmii ot Taiimepo/cyeTunkoB TIFR.

28. BHelHne npepbIBaHUA.
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29. Ilporpammupyemsle gorudeckue KouTposuiepsl. Ctangapt MOK 61131-3: s3b1ku
TEXHOJIOTHYECKOTo mporpammupoBanusi. O6mue renaenuun pazsutus [IJIK. Knaccuduxanms
(tunsr) [UIK. Tunosas apxurexrypa IIJIK. IIpoueccopnsiit Mmoayns IVIK. Xapakrepuctuku
TJIK.
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