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®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATEITbHOE YYPEXKOEHVE
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«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
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1‘ npod. A.B. KoBanes
e 29.05.2023r.

PABOYAS MPOrPAMMA YYEEHOW ONCLUMNIIUHBI

51.0.15 lNMprmeHeHne MUKPONPOLLECCOPHOM TEXHUKN B MEXAHUYECKMX MOLENAX

1. Wudp n HaumeHoOBaHMe cneunanbHOCTU:
01.04.03 MexaHuka 1 maTemMaTnyeckoe MoaenmpoBaHme

2. Mpodnnb nogrotoBku/cneymanusauum: lNpuknagHaa MexaHuka n KOMMNbITEPHOE
MoaenupoBaHue

3. KBanudukauma (cteneHb) BbinyckHukKa: Marnctp

4. dopma ob6y4eHus: oyHas
5. Kachenpa, oTBevarwan 3a peanmsaumio oUCUUNNUHbIE: MexaHnKn 1 KOMNbIOTEPHOTO
MoOennpoBaHnsa

6. CocTtaBuTENnU NporpamMmbi:
UebotapeB AHgpen CepreeBud, kaHangat gus-mart. Hayk, goueHT, dakynbtet MMM,

kadbegpa MnukKm
7. PekomeHpoBaHa: HMC cakyneteTta MMM npoTtokon Ne 7 ot 26.05.2023r.

8. Yue6HbIN roa: 2024-2025 CemecTp(bl): 3



2

9. Yenu u 3ada4qu y4ebHoU OQucyunuHsbl.

Llenb nsayyeHus ancumnnmHbl: PopMmmnpoBaHme y CTyaeHTa NOHUMaHUS OCHOBHbIX acneKkToB
NOCTPOEHUSA N (PYHKLUMOHMPOBAHME COBPEMEHHON MUKPOMPOLIECCOPHOM TEXHUKM, a TakKke
MONMyYeHUss  HayamnbHbIX  HaBbIKOB  pa3paboTkM  METOAOB  3KCMepUMEeHTarbHbIX
nccnegoBaHuii 1 06opyaoBaHUS.

3agaun yyebHOM OUCLUMNNUHBI. O3HAKOMWUTb C 0a30BbIMKM 3MEMEHTaMU apXUTEKTYpbI
coBpeMeHHbIx 3OBM u© wux xapakTtepuctMkamu, MepCnekTUBHbIMA HanpaBreHUsIMM
AarnbHeWLWero pasBUTUS KOMMbIOTEPHBLIX CUCTEM; Hay4uMTb peanu3oBbiBaTb anropuTMbl
pELLEeHNsT pasnnyHbIX 3aga4v Npy NPOBEAEHUN BbIMUCTTUTENbHbLIX 3KCMEPMMEHTOB, HAy4UTb
aHanunanpoBaTtb 1 0600LWaTh NOMNy4YeHHble pesynbTaThl.

10. MecTto y4yebHOM AucumnnuHbl B cTpyktype OOIl: [ducuunnuHa oOTHOCUTCA K
BapuaTuBHOM 4Yactm 6roka bB.1. [na ycnewHoro OCBOEHMSI AUCUMMNINHBI HEeoBxoauMbl
3HaHMs B obracTu TexXHOSorMM nporpaMmMmupoBaHus U pabotbl Ha 3BM, 3HaHus Mo
ANCLUMNIIMHaAM: TeopeTuyeckas MexaHuKa, YUCIeHHble MeToAbl, TEOPUS BEPOSATHOCTEN,
anrebpa n gpyrve. locrne OCBOEHUA OUCUMNNAUHBLI CTYOEHTbl OOMMKHbI 3HaTb: 6asoBble
3NeMEHTbl apXUTEKTYpbl COBPeMEHHbIX IBM 1 nx xapakTepucTukn, OCHOBHbIE MPUHLMMbI
XpaHeHus n npeobpasoBaHna uHpopmaumm B IBM, nepcnektuBHble HanpasneHus
AanbHenwero pasBUTUA  KOMMbIOTEPHbIX cuctem. [MpuHumnbl paboTbl  YCTPOWCTB,
OCHaLLLEHHbIX MUKPOKOHTPOSSIEPOM.

YMeTb: peanu3oBbiBaTb  anropuTMbl  pPELUEeHUA  HEeCMOXHbIX 3ajad  ynpasBfeHus
yctpornctBamu ¢ MK Ha ocHoBe nnatdgopmsl Arduino.

11. KomneTteHumum obGyuarouwerocs, dopmMmupyembie B pe3ynbTaTe OCBOEHUS
AUNCLUMNIINHBI:

Kog HasBaHue Koga(kl) UHankaTop(bl) MnaHupyemble pes3ynbTaThbl
KOMMNeTeHuuUn obyyeHuns

OriK-3 CnocobeH OrllK-3.1 | Hakannueaet n | 3HaThb: MpumeHeHne

paspabaTtbiBaTb cMcTeMaTU3upyeT 3HaHUS B | MPOrpaMMHbIX  KOMMSIEKCOB

HOBble meToapl obnactn MeTodoB | ANA  pacyeTa  MPOYHOCTU

3KCNepuMeHTarbH 3KCNepuUMeHTanbHoro KOHCTPYKLMM OCHOBHble

bIX MCCNeaoBaHWN nccrnegoBaHus M | METOAMKN NOCTPOEHUS 3agay

" NPUMEHSATb COBPEMEHHOro MexaHukn gedopmumpyemoro
COBpEMEHHOe 3KCMepuMeHTanbHoOro TBEpAoro Tena

3KCnepuMeHTansHo obopynoBaHus.

e obopygoBaHue B YMeThb: MpuMeHsTb

npodpeccmoHansHo nporpamMmmHble  KOMIMIIEKCbI

" AeATenbHOCTH Ans  pacdyeta  NPOYHOCTU

KOHCTPYKLMM NPUMEHATb

meToapbl peLueHus

Npo6neMHbIX CUTyaLuii

BnapeTb: MpumeHeHnem
NPoOrpaMMHbIX  KOMMJSIEKCOB
ansa  pacyeta  MPOYHOCTU
KOHCTPYKLUMN COBPEMEHHbBIMU
MeTogamMm mMaTemMaTuyecKkoro

MOZLENMPOBaHNS npwv
aHanmse rnobanbHbIX
npobnem Ha OCHOBE

rNyGoKUX 3HaHUN MeXaHUKK
Jedopmnpyemoro TBEpLOro
Tena, dyHOaMeHTanbHbIX
MaTemMaTU4eCKMX OUCLUUNINH
N KOMMbIOTEPHBIX HAYK
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3HaThb: MpumeHeHune
NPOrpaMMHbIX  KOMMIEKCOB
Ons  pacdeTa  MPOYHOCTU
KOHCTPYKLMM OCHOBHbIE
METOAMKN NOCTPOEHMs 3agay
MexaHukn gecopmmpyemoro
TBEpQoro Tena

YMeThb: MpuMeHsTb
nporpaMMHble  KOMMIEKChI
Ona  pacyeta  MPOYHOCTU
KOHCTPYKLMK NPUMEHATb
MeToabl peLueHus
NpOGNEMHBIX CUTYaLMI

BnapeTb: MpumeHeHnem
NPOrpaMMHbIX  KOMMJEKCOB
Ans pacyeta  MPOYHOCTU
KOHCTPYKUMM COBPEMEHHBLIMM
MeTodamMM MaTeEMaTUYEeCKOro

mMmogenunpoBaHnAa npu
aHanuse rnobanbHbIX
npo6nem Ha OoCHOBe

rNyboKMX 3HAHWMA MEXaHWKM
AedopMupyemMoro TBepAoro
Tena, dyHAamMeHTanbHbIX
MaTtemaTn4ecKMx AUCLMUMINH
N KOMMbIOTEPHBIX HayK

OlMK-3.2 | MogepHusnpyet "
paspabatbiBaeT HOBbIE
MeToabl
3KCMepUMeHTanbHOro
nccrnegoBaHust n
ncrnonb3yeT COBPEMEHHOE
3KCMepuMeHTanbHoe
obopynoBaHud ans
nony4YeHns HeobGXooUMbIX
OaHHbIX

OrlK-3.3 | CnocobeH NnpoBecTn
3KCMEPUMEHT Ha OCHOBEe
CchopMynMpoBaHHOWN
dmamnyeckon Moaenu
SABNeHus c
NCNonb30BaHNEM HOBbIX
MeToO0B
3KCnepuMeHTarnbHbIX
ncenegoBaHun,
npoaHanuanpoBaTtb n
0600LWnTb Nnosny4YyeHHble
3KCnepuMeHTasnbHble
pe3ynbTathbl

3HaTb: lMpumeHeHune
NPOrpaMMHbIX  KOMMMEKCOB
Ona  pacyeta  MNPOYHOCTU
KOHCTPYKLMN OCHOBHbIE
MeTOAMKN NOCTPOEeHNs 3aday
MexaHukn aedopmupyemoro
TBEpPAOro Tena

YmMeThb: MpumeHsaTb
nporpaMmHble  KOMIMSIEKChI
ONnsg pacdeta  MNPOYHOCTU
KOHCTPYKLIMK NPUMEHSATb
mMeToabl peLueHus
Npo6rneMHbIX CUTyaLunn

BnapeTb: MpumeHeHnem
NPoOrpaMMHbIX  KOMMJSIEKCOB
ans  pacyeta  MNPOYHOCTU
KOHCTPYKLUMN COBPEMEHHbBIMU
MeTogamMm mMaTemMaTudecKkoro

mMoaennmpoBaHuA npu
aHanumse rnobanbHbIX
npo6neM Ha OCHOBe

rMyGOKUX 3HaHWIA MeXaHWKK
AecdopMupyemoro TBepaoro
Tena, dyHOaMeHTanbHbIX
MateMaTUYecKUX AUCLUMNINH
N KOMMbIOTEPHBIX HAYK

12 O6bem AMcUMNNIMHBLI B Yacax B COOTBETCTBUM C y4eOHbIM nnaHom — 3/108

dopma NPoMeXKYyTOYHOMN aTTecTauumn(3ayem/sKk3amMeH) dK3aMeH




13. TpyAoeMKoCTb No Buaam y4ebHon paboTbl

TpyooeMKoCTb
. Mo cemecTtpam

Bug yyebHowm paboTbl Bcero | Ne 3
KoHTakTHas paboTta 24

nekunu 12 12
B Tom uuncne: npakrnyeckune

nabopaTtopHble 12 12
CamocTodatensHas paboTta 48 48
lMpomexyTodHaa aTTectaums 36 36
UToro: 108 108

13.1. CopepxaHue pasgenoB AUCLMNIINHBI

Ne Peanuzauus
n/n pasgena
HaumeHoBaHuve pasgena
P CopgepxaHve pasgena AUCUMNnHbI AnCUMNINHBI C
MOMOLLIbIO OHNANH-
Kypca, QYMK

1 O6wwwe cBegeHus o LI,l:ICprBOVI OBLUMe CBEAEHNS O LMAPOBOT 1 https.//gdu.vsu.rq/c;
1 MUKPOMPOLECCOPHOM MUKDONPOLIECCOPHOI TEXHHKE. ourse/view.php?id=
TEXHUKE. 8272

2 Ponb nonynpoBOAHUKOBbIX Ponb nonynposogHukosbix (M) maTepranos B https://edu.vsu.ru/c
(M) matepuanos B CO3aHuKn 3NeMeHTHOM 6asbl coBpeMeHHbIX OBM. ourse/view.php?id=
Co30aHnM aNeMeHTHOM basbl MonynpoBogHuMkoBbIE NPUBOpPLI: ANOAbI, 8272
COBpPEMEHHbLIX IBM. TpaH3UCTOpPbI, POTO- N CBETOAMObI.

3 Peanusaunsa anemeHTapHbIX Peanusauns anemeHTapHbIX nornyeckux yHKuun. | https://edu.vsu.ru/c
nornyecknx yHKLUMn. OCHOBHblE XapaKTePUCTUKN NOrNYECKNX ourse/view.php?id=

anemeHToB ‘U, “UNN""N-HE” "UINTN-HE”. 8272

4 O606LLeHHasn CTpyKTypa O0606LLeHHast CTPYKTypa cMcTeMHOro 6roka: https://edu.vsu.ru/c
cuctemMHoro 6roka. OcHoBHble | Mukponpoueccop (MI1), namaTe, wuHa. OcHoBHble | ourse/view.php?id=
xapakrepuctuku Mr1. xapakrepuctuku MI: TexHONornst N3roToBrneHus, 8272
Pexumbl paboTtel OBM. HanpsXXeHue nuTaHus, obbem agpecyeMmon

namsaTn, paspsagHOCTb LUWHBI AaHHbIX, TAaKTOBas
yacToTa, KONM4YEeCTBO M pa3paaHOCTb PEMMCTPOB.
Pexvmbl paboTtbl SBM: ocHoBHON, NpepbiBaHuS,
NPsSIMOV AOCTYN K NaMATU, OXXugaHue.

5 Opranusaums namaTtu. Bugpl OpraHuzauus namstu. Bugbl namstu. Tunosble https://edu.vsu.ru/c

namsaTu. cxemsbl M3Y n O3Y. ourse/view.php?id=
Cnoco6bl 06MeHa nHdopmaumen mexay M n 8272
BHELLUHUMW YCTPOMUCTBAMMU: CUHXPOHHbIN,
ACUHXPOHHbIV 1 NONYCUHXPOHHbIN.

6 MpencrtaesneHne nHgpopmaunn | MNpeacrtasneHne nHgopmauyum B8 9BM Llensie, https://edu.vsu.ru/c
B OBM. LUudbpo-aHanoroeoe BELLLECTBEHHbIE YMCa, NpeacTaBneHme ourse/view.php?id=
npeobpasoBaHue Heuuncnoson nHgopmaumm. Beog u BbiBog 8272
(LATT). AHanoro-umdpoBbie undposon n aHanoroson nHpopmaumn. Lindpo-
npeobpasosartenu (ALM). aHanoroBoe npeobpasoBaHue (LIAI). AHanoro-

umndposble npeobpasoatenu (AUMM). MoHsTre o
LMPOBOM METOAE XpaHEHMS U Nepeaayn
aHanoroson MHopmMaunun.

7 Accembnep. Cuctema komaHg,. | Accembnep. MNporpammHas Mogenks npoleccopa. https://edu.vsu.ru/c
Cuctema komaHg. Metoabl agpecaumun. QupektuBbl | ourse/view.php?id=
accembnepa. CTpykTypHOe nporpamMmupoBaHue Ha | 8272
accembriepe. Npoueaypbl  MOAYNW.

8 MeToabl opraHusaumm namatn | MeTtoabl opraHusaumm namaT B MHOro3agadHbixX https://edu.vsu.ru/c

B MHOrosaga4HblX cUCTEMaXx.

cuctemax. CermeHTHas 1 CTpaHn4HadA
opraHn3auuna namaTtu, 3alinta NnamaTun. Kaww-

ourse/view.php?id=
8272
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namsaTb.
9 OdpekTnBHOCTL O HEKTUBHOCTb BLIYUCTIUTENBHBLIX CUCTEM U NYTH https://edu.vsu.ru/c
BbIYMCNUTENBHbLIX CUCTEM U ee nosblweHns. KoHBenep komaHa. MNapannencHoe | ourse/view.php?id=
NyTW ee MOBbILIEHUS. BblNONHEHWe KoMaHA. Kal-namsaTb. 8272
10 NHTepdericel OBM. WHTepdencobl IBM. MpuHUMMbI opraHM3aumm https://edu.vsu.ru/c
BBOAa-BbIBOAA. XapaKTepPUCTUKN CTaHAAPTHbIX ourse/view.php?id=
MHTEepPdENCOB. 8272
11 | AnbTepHaTuBHbIE https://edu.vsu.ru/c

apxuTtekTypbl OBM.
MepcnekTnBbl OBM.
KBaHTOBbIE KOMMbIOTEPHI

AnbTepHaTUBHbIE apXUTeKTypbl ABM.
MepcnekTuebl OBM. KBaHTOBbBIE KOMNBIOTEPDI

ourse/view.php?id=
8272

13.2. Pasgenbl gucuunnuHbl 1 BUAbl 3aHATUN

Ne nekuum Na6Gopar | CPC Bcero
HaumeHoBaHue pazgena AUCUUNIIUHBI

n/n OpHble

1 Obwwe cBegeHns 0 LMAPOBOK 1 1 1 4 6
MUKPOMNPOLIECCOPHOM TEXHUKE.

2 Ponb nonynposogHukosbix (1) maTepranos B 1 1 4 6
€034aHumM aneMeHTHon 6asbl coBpeMeHHbIx OBM.

3 Peanusauns aneMeHTapHbIX NOrmdecknx yHKLUN. 1 1 4 6

4 O606LeHHasa cTpyKkTypa cucteMHoro 6noka. 1 1 4 6
OcHoBHble xapaktepuctukmn MI1.
Pexumbl pabotbl OBM.

5 OpraHuzauns namstn. Bugbl namsTu. 1 1 4 6

6 MpenctaBneHne nHgpopmaunm 8 3BM LUndpo- 1 1 4 6
aHanorosoe npeobpasoBaHue
(LJATIT). AHanoro-umudpoBble NnpeobpasoBaTenu
(ALI).

7 MnaTtdgopma Arduino. 1 1 4 6
Vcnonb3oBaHve BO3MOXHOCTEN nnatgopmbl Ans
ynpaBneHnst o6bekTamu.

8 MeTopabl opraHusaumm naMmsaT B MHOro3agayHbix 1 1 4 6
cucTemax.

9 ODEKTUBHOCTE BbIYUCAUTENBHBLIX CUCTEM U NYTU 1 1 4 6
€€ MOBbILLEHNS.

10 | NHTepdencbl IBM. 1 1 4 6

11 | AnbTepHaTuBHbIE apxuUTeKTypbl SBM. 2 2 8 12
MepcnekTusbl IBM. KBaHTOBbIE KOMMBLIOTEPDI

14. MeToau4yeckue ykasaHuUs onsi o6yvaroLmxcs no OCBOEHUI0 AUCLIMMIIUHbI
(pekomeHOayuu oby4arowuMCcs Mo 0C80EHUI OUCUUIMIUHBI. yKa3aHue Haubosiee CrIoXHbIX
pa3adenos, paboma ¢ KOHCriekKmamu siekyul, npe3eHmayuUuoHHbIM Mamepuarsiom,
peKkomeHOayuu o 8bINMOSIHEHUK Kypcosoli pabomel, o opeaHu3ayuu camMocmosimersibHol
pabomai rno ducyuriuHe u 0p)

OcBoeHve AucuUnmHBbI

CaMOCTOATENbHYI0 paboTy oby4vatomxcs.
Ha nepBoM 3aHATMM CTYAEHT nony4vaeT uHdopmaLumio Ans A0CTyna K KoMnnekcy y4ebHo-
METOAMYECKMX MaTepmarnos.

JIeKUMOHHbIE 3aHATUSA MNOCBSALLEHbI
NMPUHLUMNOB, 6a30BbIX NMOHATUIA, CTaHAAPTOB U METOAONOMMA.

BKIMIOYMaeT JEeKUMOHHblIE 3aHATUA,

npakTn4yeckne 3aHATNA W«

PaCCMOTPEHNIO TEOPETUYECKUX OCHOB KITHOYEBLIX

MpakTuyeckne 3aHATUA npegHasHaveHbl Ans (OpMMPOBaHMA YMEHWA W  HaBbLIKOB,
3akpenneHHbix komneTteHuun no OlOI. OHu opraHM3oBbIBaOTCA B BuAe pabdoTbl Hag
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NPaKTUKO-OPUEHTUPOBAHHLIMM  3afaHuAMM, OOMalHWe 3agaHus, cobecenoBaHus,
BbINOSIHEHNE pedepaTa.

CamocTtosTensHas paboTta cTyaeHTOB BkItodaeT B cebsa npopaboTky yuebHOro matepumana
nekunn, pasdop 3agaHun, NOAroToBKYy pedepaTa.

[na ycnewHoro OCBOEHUS AUCLMMNIMHBLI pPeKoMeHAyeTcsa NnogapoOGHO KOHCMEKTUPOBATb
NEKUMOHHbIN MaTepuarn, NnpocMaTpyMBaTb OCHOBHYKO W OOMOSIHUTENbHYIO nNuTepaTtypy no
COOTBETCTBYHOLLEN TEME, YTOObI CUCTEMATM3NPOBATL U3yHaeMblini MaTepuarn.
MpomexyTouHas atTectauus. B TeyeHne cemectpa obydawowmmca npegnaraeTcs
BbIMOMHUTL  MPaKTUKO-OPUEHTUPOBaHHbIE, AoMawHWe 3agaHus. K npomexyToyHoW
aTTecrauuu, NpoBOAMMOM Ha MOCeaHeM 3aHATUMU, NpeacTaBngeTca pedepar.

Mpn mcnonb3oBaHUM ANCTAHUMOHHBIX OBpas3oBaTeNbHbIX TEXHOMOMMN W 3NEKTPOHHOMO
oby4yeHns cregyeT BbINOMNHATL BCE YyKasaHus npenogaBaTtenss no pabote Ha LMS-
nnatcpopme, CBOEBPEMEHHO  noAkn4vatbca K online-3aHatuam,  cobnogatb
pekoMeHZauumn no opraHM3saLmm camocToAaTeNnbHOM paboThbl

15. NMepe4yeHb OCHOBHOM U [OMOJSTHUTENbLHOMN NUTEpPaTypbl, PECYpPCOB UHTEPHET,
Heob6XoAUMbBIX AN OCBOEHUSA AUCLMNIIUHDI

a) OCHOBHas nutepaTypa:

Ne

McToYHMK
n/n

HoragnH, H.B. ApxuTtekTypa KomnbtoTepa [OneKkTpoHHbIN pecypc] : ydebHoe nocobue. —
1. OnekTpoH. aaH. — M. : "lNabopaTopusa 3HaHun" (paHee "BUHOM. JlaGopatopwusi 3HaHni"), 2015.
— 274 c. — Pexwnm pgoctyna: http://lanbook.lib.vsu.ru/books/element.php?pl1_id=66281
2. OnekTpoHHO-6MbnnoTeyHas cuctema «Msgatenscrea JlaHby. hitps://lanbook.lib.vsu.ru/

0) gononHuTenbHasa nuTeparypa:

Ne UcmouHuk

n/n
Uenes, .M. MexaHuka nnacmudeckux cped. B 2 m. T. 2. Obwue 801pochl.
Xecmkonnacmuyeckoe U yrnpyaoriacmuyeckoe — cocmosiHue — mes.  YIpPOYHeHue.
HecbopmayuoHHbie meopuu. CrioxHbie cpedbl : yyebHoe rocobue / Nenees [1.[]. — Mockea :

2 Qusmamnum, 2002 .— 448 c. — MexaHuka rinacmudeckux cped. B 2 m. T. 2. Obwue 8onpochsi.
)Kecmkonnacmuyeckoe U yrnpyaorsacmuyeckoe — cOcmosiHue — mers.  YIpPO4YHeHue.
HedcbopmayuoHHblie meopuu. CrioxHble cpedbl [BrnekmpoHHbil pecypc] / Uenee O.[. - M. :
OUSMATIINT, 2002. — ISBN 21-0291-5 —
<URL:https://www.studentlibrary.ru/book/ISBN5922102915.html>.

B) MHPOPMALMOHHbIE ANEKTPOHHO-00pa3oBaTeNbHbIE PECYPChI:

Ne n/n NcTouHunk
4 OnekTpoHHasa 6ubnuoteka BI'Y www.lib.vsu.ru

5 ONeKTPOHHbIN pecypc www.arduino.ru

6 https://edu.vsu.ru/course/view.php?id=8272

16. NepeyeHb y4eOHO-MeTOANYECKOrO ob6ecnevyeHns OnA CaMOCTOATeNIbHOM paboThl
(y4ebHO-Memoduyeckue pekomeHOayuu, rnocobus, 3adaqyHuKku, MemodudyecKue ykalaHus
10 8bIMOSIHEHUIO MPakmMuU4yeckux (KOHMpPOJIbHbIX), Kypcosbix pabom u dp.)
CamocToaTenbHas paboTa oby4atoLerocs 4oMmMKHa BKOYaTb NOLATOTOBKY K NPaKTU4ECKUM
3aHATNAM, paboTta Hag pedepaToM, TEMbl KOTOPOro npuseaeHsl B N.20, N NOAroTOBKY K
NPOMEXYTOYHOW aTTecTauumn.

Ona obecnevyeHnss camMoCTOATENbHOM pPabOTbl CTYAEHTOB B 3NEKTPOHHOM  Kypce
AMCUMNNUHBLI  Ha obpasoBaTenbHOM nopTane «3ONeKTPOHHbIM  yHuBepcuteT BlY»
chopMmpoBaH y4ebHO-METOAMYECKMI KOMMMEKC, KOTOPbIN BKIOYaeT B cebsa: nporpammy


https://lanbook.lib.vsu.ru/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=8465&TERM=Ивлев,%20Д.Д.%5B1,1004,4,101%5D&LANG=rus
https://www.studentlibrary.ru/book/ISBN5922102915.html
http://www.lib.vsu.ru/
https://edu.vsu.ru/course/view.php?id=8272
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Kypca, ydeOHble nocobusi M crnpaBoYHble MaTepuanbl, MeToAMYEeCKMEe YyKasaHusi Mo
BbINOMHEHMIO 3aAaHuin. CTyAeHTbl nosyyatoT AOCTYN K AaHHbIM MaTepuanam Ha nepBoM
3aHATUM NO AUCUMNIIVHE.

17. OGpasoBaTenbHble TEXHONOrMU, UCMoNb3yeMble Npu peanusaumum y4ebHoM
OUCUMNNUHBbI, BKNKOYaAs AOUCTaAaHUMOHHble obOpa3oBaTenbHble TexHonoruu (AOT),
3NeKTpoHHoe obyyeHue (30), cmewaHHoe o6y4yeHue):

lpu peanusayuu ducyunauHbl MO2ym fNpo8oOUMbCS pasfiudyHble muribl N1eKyul (88600Has,
o0b3o0pHasi U m.0.), nNpuMeHsIMbCs OuCmaHUUOHHbIE 0bpa3osamesibHble MEeXHOoo02uu 8
yacmu 0C80€HUS NIEKUUOHHO20 Mamepuarna, caMocmosimesibHolU pabomsi o ducyuniuHe
unu omoersibHbIM ee pa3oenam.

Mpn peanusaumm  OUCUMNIAUHBI  UCNONbL3YIOTCA  crnegylowune  obpasoBaTtesbHble
TEXHOMOrMK: NOorMyeckoe MnoCTPOEHNE AUCUMNIIUHBI, OOO3Ha4YeHne TEeOopeTUYECKOro U
NPaKTUYECKOro KOMMOHEHTOB B y4ebHOM MaTtepuane. [NpMMeHSI0TCS pasHble TUMbl NeKL M
(BBOOHasA, 0630pHas, MHGOpPMaUnoHHas!, NnpobnemMHas).

NHopMaLMOHHbIE TEXHOMOMMN AN peanu3aumm y4ebHon ANCUMNINHBI:

- TEXHONOMMN CUHXPOHHOIO U aCMHXPOHHOIO B3aUMOLENCTBUSA CTYAEHTOB U
npenogasaTtens NocpeacTBOM CryXb (CepBMCOB) MO nepecokIsike U NoMy4YeHnto
3MEKTPOHHbIX CO0OLLEHMI, B TOM YnChe, No ceTn NHTepHeT a Takke gpyrne VIHTepHeT-
pecypchbl, NnpyBeAeHHble B N.15B.;

- CePBUC 3NEKTPOHHON NOYTLI 115 onepaTMBHOW CBA3WN NpenogaBaTernis U CTY4EHTOB.

AucumnnuHa peanusyeTcs C NPUMEHEHMEM 3MEKTPOHHOIO OBYYeHUA U AUCTAHUWUOHHbLIX
obpasoBaTenbHbIX  TEXHOMOMMW, AnA  OopraHM3auMm  CamMOCTOATENbHOW  paboThbl
oby4aroLmMxca NCNonb3yeTcs OHNaMH-KYpC, pasMeLLEHHbIN Ha nnatgopme ONEeKTPOHHOro
yHuBepcuteta BI'Y (LMS moodle), a Takke gpyrme WMHTepHeT-pecypchbl, NpUBEAEHHbIE
B N.158

18. MaTepmnanbHoO-TexHU4Yeckoe obecnevyeHne ANCUUNIUHDLI: JIEKUMOHHaA ayanTopus
AomkHa ObiTb obopyaoBaHa ydebHoM Mebenbio, KOMMNbITEPOM, MyNbTUMEOUMHbLIM
obopygoBaHMeM (MPOEKTOp, 3KpaH, CpedcTBa 3BYKOBOCMPOU3BEOEHMUs), OOonyckaeTcs
nepeHocHoe obopygoBaHue. [lpakTudeckne 3aHATUA  OOMMKHbI  NPOBOAMTBLCA B
cneunanusaMpoBaHHOW ayanTopuun, OCHaLWEeHHOW ydYebHon mebenbid U nepcoHaribHbIMU
KoMnbloTEPaMn C AOCTYNOM B ceTb WHTepHeT (KOMNbIOTEPHbIE KMacchl, CTyauu),
MyNnbTUMEeANNHBIM  obopyaoBaHueM (MyNbTUMEOUWHBLIA MPOEKTOP, 9KpaH, cpeacTea
3ByKOBOCMNponsBeaeHus), Ymucno paboumx mMecTt B ayantopmm AOSMKHO BbiTb TakuM, Y4TOObI
obecneunBanacb WHOuBMAyanbHas paboTa CTydeHTa Ha OTAeflbHOM MepcoHarbHOM
KOMMblOTEPE.

[ns camocToaTenbHon paboTbl HEeobXoAWMbI KOMMbIOTEPHbIE KMacChl, MOMELLEHUS,
OCHaLlEeHHble KOMMbIOTEPAMM C AOCTYMNOM K ceTu MHTepHer.

MporpammHoe obecneyeHne: OC Windows 8 (10), wuHTepHeT-6pay3ep (Chrome,
Aupekc.bpaysep, Mozilla Firefox), MO Adobe Reader, naket craHgapTHbIX O(UCHLIX
npunoXxeHnn ana paboTbl € pokymeHTamn, Tabnumuammn (MS Office, MonOdwuc,
LibreOffice).

19. OueHo4HbIe cpeacTBa ANs NPOBeAEeHUA TeKyLen U NPOMEXYTOYHOM aTTecTalum
Mopsgok oueHkn ocBoeHus obydvarowmmmca yy4ebHOro martepuana onpegensercs
coAaepXXaHnem creayroLmnx pasnenos AUCUUNINHBIL
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Ne HanmeHoBaHue pasgena
n/n | gucuMniMHbl (Moayns)

Komnet
eHumsa(n

)

NuaukaTtop(bl)
AOCTUXEHNS
KOMMNeTeHL MK

OueHouHble cpeacTBa

O6uwue cBefeHus o]
1 umdposon "
' MMWKPOMpPOLIECCOPHOM
TEXHUKE.

OrK-3

OrliK-4.1

CobecepnoBaHue

Ponb nonynpoBogHUKOBbLIX
(MI1) matepuanos B
co3gaHuun ANEeMEHTHOW
©6a3bl coBpeMEHHbIX OBM.

OrK-3

OrlK-4.2

CobecepnoBaHue

Peannsauus
3. AneMeHTapHbIX JTOrnM4ecknx

dyHKUUA.

OrliK-3

OrliK-4.3

CobecenoBaHue

O6obLieHHas  cTpykTypa
CNCTEMHOr0O 6roka.
4. OcHoBHble
Xxapaktepuctukm Mr1.
Pexunmbl pabotsl OBM.

OrllK-3

OlK-4.1

CobecenoBaHue

OpraHusauus namsTu.
Buabl namaTu.

OrK-3

OrliK-4.2

CobecepnoBaHue

MpencrasneHne
MHpopmaunmn B OBM
LUndpo-aHanorosoe

6. npeobpasoBaHne

(LLAI). AHarnoro-
uundpposble
npeobpasosartenu (ALMT).

OrllK-3

OrliK-4.3

CobecenoBaHue

Mnatdpopma Arduino.
Vcnonb3oBaHue

7. BO3MOXHOCTEN
nnatgopmbl ans
ynpaBreHnsi oGbekTamu.

OrlK-3

OriK-4.1

CobecenoBaHue

MeToabl opraHusaumu
8. namatyM B MHOrosagadHblxX
cucTemax.

OrliK-3

OriK-4.2

CobecepnoBaHue

AP DheKTUBHOCTD
9. BbIYMCIUTESNBHBIX  CUCTEM
W NYTW €€ MOBbILIEHUS.

OrliK-3

OrK-4.3

CobecepnoBaHue

10. | NHTepdencbl IBM.

Orl1K-3

OlK-4.1

CobecepgoBaHue

AnbTepHaTuBHbIE
apxutekTypbl OBM.
MepcnekTuBbl OBM.
KBaHTOBbIE KOMMbLIOTEPSI.

11

OrlK-3

OrliK-4.2

[MpakTMKoopUeHTUpOBaHHbIE
3afaHus/gomMallHme 3agaHus

MpomexyToyHas aTTecTauusi
dopma KOHTpons - Jk3aMeH

Komnnekt KUM

20 TunoBble OLEHOYHbIe cpeactBa U MetToaun4vyeckume martepuanbl, onpegendarowimne

npoueaypbl OLeHUBaHUA

20.1 TeKywWmMn KOHTPOJb yCNeBaeMocCcTun

KoHTponb ycneBaemocTV MO OUCLUMMNNMHE OCYLLUECTBMSETCA C MOMOLLbIO CreaytoLmx
oueHouHbIX cpeacTB: CoGecenoBaHue, MpakTUKOOPUEHTMPOBAHHbIE 3adaHus/oomallHue

3agaHus

MpakTUKOOPUEHTMPOBaHHbIE 3aJaHus/aqoMallHne 3a4aHns

(HaI/IMeHOBaHMe OLEHOYHOro cpencrtBa TeKywero KOHTpond yCI'IeBaeMOCTM)
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lMepeyeHb 3agaHnin U3 3agadvHUKOB 1 Nocobun 13 n.16

OnucaHne TexHonorMm nposeaeHusi: PelleHne npakTUKOOPUEHTUPOBAHHbBIX 3agaHui
nponcxogut B TeyeHnme 1 yaca 30 MUMHYT B yyeBGHOM ayauTopun, AN BbIMNOSHEHUSA
AOMallHMX 3ajaHui  npegycmoTtpeHbl Yackl u3  CPC. [lpoBepka npaBuibHOCTU
BbIMOSIHEHUS NPOBOAMTCA NyTEM NPOBEPKM BbINOSTHEHHbIX YNPaXXHEHNIA.

20.2 NMpomexyToyHaa aTrectauus

MpomexyToyHas aTTecTaumusi No AUCLUMNINHE OCYLLIECTBSIETCS C MOMOLLbIO CeayLLnX
OLIEHOYHbIX CPEeACTB:

CobecenoBaHue Nno ak3amMeHaLuMOoHHbIM bunetam

(HaVIMEHOBaHVIe OLUEeHO4YHOoro cpencrtea npomemyTquon aTTECTaU,I/IVI)

MpumepHbIN NepevYeHb BONPOCOB K 3K3aMeHY
1. WcTtopnyeckasa cnpaBka. OnNeKTpoHuKa, oyHOaMeHTanbHble UCCnenoBaHus, atanbl
pasBuTUS.
PassuTtne BbluncnuTenbHom TexHukn. MNMokoneHna SBM.
MonynposoaHunkn. OCHOBHbIE OMbITHbIE (PaKThI.
OrneMeHTbl 30HHOW TEOPUM NONYNPOBOAHNKOB.
CobcTBeHHast 1 npuMecHas NpoBOAUMOCTb NONYNPOBOAHNKOB.
YpoBeHb Pepmu B NOSYNPOBOAHUKAX.
CeowcTBa p-n nepexoaa.
MonynpoBOAHUKOBLIV ANOA.
. ®oTopesuctop. Potognoabl. CeBetoanoabl. POTOINEMEHTLI.
10.TMpnmeHeHne anoaos.
11.TonynpoBOAHUKOBBIN TpaH3UCTOP. BUNonapHbIN TpaH3nucTop.
12.TloneBble TPaH3UCTOPbI.
13.MAIM — TpaH3ucTopsbl
14.M3C. TyHHENbHbIN onoAa.
15.TloHsaTne o KC n UA.
16.3nemeHTbl OBM. Jlornyeckmne anemMmeHThl.
17.29nemenTbl IBM. 3anomuHaroLmne anemeHThI.
18. dewmdpaTopbl.
19. MynbTmnnekcopobl.
20.[1BOMYHbIE CHETUMKMN.
21.3anomuHatowme yctponctaa (O3Y, M3Y).
22.KoHTposb nepefaym nHgopmaumn.
23.AJTY. Onepaumns CrioXXeHus.
24.AJTY. Onepaumsa yMHOXEHUS U AeneHuns.
25.1psimon, o6paTHbIN U AONONHUTENBHLIN KOAbI.

©CoNoOO~WN

OnuncaHune TexHonormm nposeaeHusi. CpencrBo KOHTPONS, OPraHM30BaHHOE Kak
cneumanbHasa 6ecena npenogasaTens ¢ 06yyalLWMMCS Ha TeMbI, CBA3aHHbIE C N3y4aeMou
ANCUMMNIIMHOKW, N pacCYMTaHHOE Ha BbiiCHEHME 0O0bema 3HaHuKM oby4varoLerocs no
onpegeneHHomMy pasgeny, Teme, npobneme u T.n.

Ok3ameH nposoanTcsa Ha ocHoBe KM, cocTaBneHHbIX Ha OCHOBE BONPOCOB AJ1S
NoAroTOBKU K 3K3aMeHY.

OugeHka Kputepum oueHok
OTnnyHo obyyallmncas OEeMOHCTPUPYET MOMHOE COOTBETCTBME 3HAHWUW, YMEHURn,
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HaBbIKOB NpuUBEAEHHbIM B Tabnuuax nokasatensm, cBobogHO onepupyeT
NPUOGPETEHHBIMW  3HAHUSAMU, YMEHUSIMU, MPUMEHSIET KX NPU  PeELLEHUU
npakTU4eckux 3agavy;

obyvalLWwuiics AEMOHCTPUPYET COOTBETCTBUE 3HAHWWA, YMEHWI, HaBbIKOB
npuBedeHHbIM B Tabnvuax nokasaTensiM, HO AOnyckaeT He3HauuTerbHble
OWMOKM,  HETOYHOCTM,  MUCMbITbIBAET  3aTPyOHEHWS  NpU  peLUeHum
npakTU4eckux 3agavy;

obyvaloLwniics AEMOHCTPUPYET HEMONHOE COOTBETCTBUE 3HAHWI, YMEHWH,
YOoBneTBOpUTENBHO HaBbIKOB  MpuBeAeHHbIM B Tabnuuax  nokasatensm,  Jonyckaet
3Ha4YMTEmNbHbIE OLINMOKM NPY peLleHnn NPaKTUYEeCKNX 3a4ay;

obyvaromncas OeMOHCTPUpYeT $IBHOE HECOOTBETCTBUE 3HAHWWA, YMEHUN,
HaBbIKOB NPMBEAEHHbLIM B Tabnuuax nokasatensm.

XopoLuo

HeynoBneTBoputensHo

20.3 ®oHA oLeHO4YHbIX cpeacTB C(hOPMUPOBAHHOCTU KOMMNETEHLUN CTYAEHTOB,
pekoMeHAyeMbIA ANA NpoBeAeHUA AMarHoCTUMYeCckMx pabor.

1) 3aKkpbIThble 3aaHUs (TECTOBbIE, CPEAHUN YPOBEHb CIIO}KHOCTH):

SAOAHWME 1. TpexoceBon MUKpOMEXaHUYECKUA rTMpoCcKon BXxoaswmii B coctas moayns MPUG050 nossonsier
nony41Tb AaHHbIE O

a. npoeKLI,VII/I Ha CBA3aHHblE C JaTYUMKOM OCU BEKTOPA OKpyXarLwero MmarHMTHoro noss,
0. npOSKLWIVI Ha CBA3aHHble C JaT4YNKOM OCU BEKTOpa ﬂeVICTByIOU.LeFO YCKOpEHUA,
B. npoeKLl,VIl/I Ha CBA3aHHble C JaTYNKOM OCU BEKTOpA yrn030|7| CKOPOCTMW.

3AOAHUE 2. OTmeTbTe annapaTtHble IMHUMK oTHocAwmecs K uHtepgency UART.

a. SS,
0. Rx,
B. CS,
r. SDA,
a. Tx,
e. SCL.

3ADAHME 3. Kakas 3agaya KMHeEMaTUMKM MaHunynaTopa B obuwem criydae mmeeT GecKOHeYyHoe 4ucro
peLueHnin

a. MNpamas 3agava,
6. ObpaTtHas 3agava.

3ALAHUE 4. Kakon annapaTHbIn 6110k MUKPOKOHTpoOMepa ucnonsadyetcs Ansa cosgadus LUMM-curHana?

a. Nutepdoeiic TWI,

6. Tanviepbl MK,

B. BHelwHne npepbiBaHus,
r. CtopoxeBon Tanmep.

2) OTKpbIThblE 3aaHNsA (TECTOBbIE, MOBbILLUEHHbIM YPOBEHb CIOXHOCTU):

3A0AHUE 1. Yto 0o3Ha4vaeT noHatune WM-curHan?
OteerT: LLUnpoTHO-MMnynbcHast Moaynsauusa. Onepawmsa nonyyYeHns aHaroroBoro 3Ha4eHus NocpeacTBOM
LMEpPOBbLIX YCTPOUCTB.

3apaHua pasgena 20.3 pekoMeHOyTCSA K UCNONb30BaHMIO NPU NpoBeaeHUM UarHOCTUYECKUX
paboT C Lenblo OLLEHKN OCTAaTOYHbIX 3HAHWUI MO pe3dynbTaTam OCBOEHUS] AaHHOW OUCLMMIIHGI.



