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1 OOume mooKeHus

PaGouas nporpamma JTUCHUTITUHBI «IIpuxnangnoe MporpaMMHUpPOBaHUE
MUKPOKOHTPOJUIEPOB)» COCTAaBJIEHa B COOTBETCTBHM C TpeOOBaHUSAMHU (pelepalbHOro rocynap-
CTBEHHOTO 00pa30BaTEIILHOTO CTaHIApTa, YTBEP)KISHHOTO MpUKa3oM MuHHCTEpCTBA 00pa3oBa-
Husa 1 Hayku Poccuiickoit @eneparuu Ne 927 ot 19.09.2017, u ocHOBHOH NpodecCuoOHAIBHON
00pa3oBarebHON MPOrpaMMbl MOJATOTOBKU «IIpoMbIlITIEeHHAs! 3JIEKTPOHUKAY MO HANpPaBICHUIO
11.03.04 "DnekTpoHMKa U HAHOAJIEKTPOHUKA" .

[IpakTuueckasi MOArOTOBKA peajn3yeTcss Ha OCHOBE:

[Ipodeccuonanpusbiii crangapt 29.007 «CIIEHUAJIMCT 1O ITPOEKTHMPOBAHUIO
MUKPO- U HAHOPA3MEPHBIXDJIEKTPOMEXAHUYECKUX CHUCTEM», Ob6obmenHas
TpynoBas ¢pyHkius: A. Pa3paboTka NpUHIUMIHAIBHOMN 3JIEKTPUUECKON CXeMbl MUKPOIJIEKTPOMeE-

XaHUYECKON CUCTEMBI

-11C 29.007 T® 3.1.1 HY-3 [IporpamMupoBaTh Ha sI3bIKaX BICOKOTO YPOBHS
- 1IC 29.007 T® 3.1.1 HY-4 Hcnonb30BaTh BCTPOEHHBIE CPEJCTBA IPOTPAMMUPOBAHUS U
OTJIQJIKU CHCTEMbI aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS

3agaun 3HAKOMCTBO C COBPEMEHHBIMU TEHICHLMSAMU DPA3BUTHS DJIEKTPOHUKH, U3MeE-

AUCHHILIHHBI PUTETBHON M BBIYUCIUTEIBHON TEXHUKH, HH(POPMAITMOHHBIMU TEXHOJIOTHSIMH,
HEOOXOIMMBIMH /715 Oyayniei npoecCHOHATTbHON AESTEIbHOCTH

OcHoBHBIE [TporpammupoBanue Ha si3pike C++

pasiensl / TeMbl | OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO POTPAMMHUPOBAHUS

ANCHHATUTAHBI OCHOBBI IPOrPAMMHUPOBAHUSI MUKPOKOHTPOJLICPOB

2 IlepeuyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs MO JUCHUIINHE (MOY.I10),
COOTHECEHHBIX C HHIMKATOPAMH JOCTH/KEHHS] KOMIIeTeHIUH

ITpouecc

W3y4YCHUS

JAUCHUITIIMHBI

«IIpuknagnoe

[IPOrpaMMHUpPOBaHUE

MUKPOKOHTPOJUICPOB» HAIpaBiICH Ha (OPMUPOBAHUE CICIYIOIIUX KOMIICTCHIIMH B COOTBET-
ctBun ¢ ®I'OC BO u ocHOBHOM 00pa3zoBatesbHOM Tporpammoit (tadmiuma 1):
Tabnuna 1 — KoMnereHIy 1 MHANKATOPBI UX TOCTHKEHUS

Ko 1 HaumeHnoBanue
KOMIIETEHIIUHA

Nuaukatopel 1OCTHXKEHUS

[Inanupyemslie pe3ysbTaThl
00y4YeHHMsI 110 TUCLUIUIMHE

O6menpodeccroHanbHbIe

OIIK-5 Cnocoben
pa3pabaThIBaTh ajro-
PUTMBI U KOMIIbIO-
TEpPHBIE IPOIPAMMBI,
MIPUTOJIHBIE TS
HpaKTI/I‘IGCKOFO HpI/I-
MEHEHHS

OIIK-5.1 3naer nporpamMmmHoe obec-
neyeHue, UCIoIb3yeMoe s paspa-
OOTKH aJrOpUTMOB U MPOrpamm,
MPUTOJHBIX ISl IPAKTUIECKOTO
PUMEHEHUS

OIIK-5.2 Ymeer pa3palatbiBaTh aj-
TOPUTMBI U KOMITBIOTEPHBIE TIPO-
TpaMMBbl, IPUTOTHBIC JJIS TIPAKTHYe-
CKOT'O IMTPUMEHEHHUS

OIIK-5.3 Biageet HaBEIKAMU 110
pa3paboTKe alropUTMOB U KOMITBIO-
TEPHBIX TPOTPAMM, IIPUTOTHBIX IS
PAaKTUYECKOT0 MPUMEHEHUS

3HaTh COBPEMEHHBIE TPUHIUIIBI
pa3pabOTKH aJrOpUTMOB U MPO-
IPaMM JJI1 MUKPOKOHTPOJLIED-
HBIX YCTPOWCTB.

YMeTs pemaTh 3a1a4M 10 MpHU-
KJIaJITHOMY ITPOTrPaMMHUPOBAHHIO
MHUKPOKOHTPOJIIIEPOB

Bnaners HaBblkaMu MO paspa-
0O0TKE aIrOpUTMOB M KOMIIBIO-
TEPHBIX MPOTrpaMM IS MHKpPO-
KOHTPOJUJIEPHBIX YCTPOMCTB

3 MecTo TMCHUTILIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/ibHOIi MporpaMMsl

Jucnumanaa «[Ipukiagnoe mporpaMMHpPOBaHHE MHKPOKOHTPOJLIEPOBY H3ydaeTcs Ha 1
Kypce(ax) Bo 2 cemectpe(ax).




JluciuruinHa BXOIUT B cocTaB Onoka | «J/lucuumniauHbel (MOIYNIW)» W OTHOCUTCS K
00s13aTeIbHON YacTH.

JucruruinHa HayuHAeT GOopMUPOBATh HEOOXOAUMBIC 3HAHUS, YMEHUS, HABBIKH, SIBIISCT-
Cs IEPBOM B OCBOCHUH KOMIIETCHITU .

3HaHUS, YMEHHUS U HAaBBIKH, CQHOPMHPOBAHHBIE TIPH M3YYCHHH JIUCHIUTLTAHBI
«IIpukiiaHOE MPOrpPaMMHUPOBAHUE MHUKPOKOHTPOJUIEPOB», OYIyT BOCTPEOOBAHBI MPHU H3yUe-
HUU nociienyromux qucuuiini: Mactpymenranbasle cpencrsa LABVIEW.

Hucuunnuna «lIpuknagHoe nporpaMMUpOBAaHUE MHKPOKOHTPOJUIEPOBY» YaCTUYHO pea-
nu3yercs B hopMe MPaKTUIECKON MOATOTOBKH. [IpakTrueckas moAroToBKa OpraHu3yeTcs MyTeM
MIPOBE/ICHUS / BBITIOJHEHHUS NMPAKTHUECKUX 3aHATHH, JJaOOpaTOPHBIX PadoT, BeimoaHeHUs1 PI'P u
WHBIX BUOB YU€OHOU JEATSILHOCTH.

Hucuunnuna «lIpukiiagnoe nporpaMMupOBaHHE€ MHKPOKOHTPOJUIEPOB» B paMKax BOC-
NUTATENbHON paboThl HaMpaBieHa Ha (JOPMHUPOBAHKE Y OOYUAIOUINXCS aKTUBHOM TPayKIaHCKOM
MO3UIIMH, YBAXCHHS K TIpaBaM M CBOOOJaM 4eJIOBEKa, BOCIUTAHNUE YyBCTBA OTBETCTBEHHOCTH U
YMEHHSI apTyMEHTHPOBATh, CAMOCTOATEILHO MBICIHUTH, Pa3BUBAET TBOPUYECTBO, MPOQPECCHOHATH-
HbIE YMEHHS, CHCTEMbl OCO3HAHHBIX 3HAHHWH, OTBETCTBEHHOCTH 3a BBHINIOJHEHHE Y4YEOHO-
MIPOU3BOJICTBEHHBIX 3a/IaHH.

4 O0beM IMCHUIIMHBI (MOAYJISI) B 3a4eTHBIX eIMHHMIAX € YKA3aHHEM KOJHYecTBA
aKa/JleMH4YeCKHX YacOB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4Yaroumxcs ¢
npenojgasaresemM (110 BUIaM Y4eOHbIX 3aHAATHIT) M HA CAMOCTOSATEJILHYIO padoTy
00y4arIIHUXCs

O61as Tpya0eMKOCTh (00beM) NUCHIUIUIMHBI cocTaBisier 6 3.e., 216 akax. gac.
Pacnipenenennie oobeMa AMCUMITINHBI (MOYJIs) 110 BUAAM Y4€OHBIX 3aHATUN IPEICTaB-
JIEHO B Tadymue 2.
Tabmmna 2 — O6beM TUCIUILINHBI (MOJTYJIs) IO BUJAaM Y4eOHBIX 3aHATHH

Bcero akanemu-
O0BbeM THCHHUILINHBI
YecKHX 4acoB
OO0miast TpyA0€MKOCTh TUCITUTLIUHBI 216
KonTakTHas aynuTopHas padora o0y4alommxcs ¢ npenojgasaresaem (o 80
BH/JaM Y4eOHBIX 3aHSATHII), BCEro
B ToM uucne:
3aHAITHS JIEKIHOHHOT0 THNA (JICKI[MU U UHbIE YUeOHBIEC 3aHITHS, TIpeIycMaT- 32
pUBarOIIME MPEUMYIIECTBEHHYIO Iepenavy yueOHoH HHPOpMaIH 1eaaroru-
4EeCKUMHU pabOTHUKAMH)
B TOM 4YHCJIE B (OpPME MPAKTHYECKON TTOJTOTOBKH: —
3aHATHS CEMHUHAPCKOr0 TUNA (CEMHHAPHI, IPAKTHUECKUE 3aHATHUS, PAKTH- 48
KyMblI, T1a00paTOpHbIE pabOThI, KOJJIOKBUYMBI U MHbIE aHAJIOTUYHBIE 3aHSATHS)
B TOM 4ucIIe B popMe MPAKTHYECKON NOJTOTOBKU 32
CamocrosiTeibHas padoTa 00y4alOMMXCsl M KOHTAaKTHas padoTa, BKIIoYa-
IOIIast TPYIIOBBIE KOHCYJIBTAINN, HHINBHIYAIHHYIO Pa00Ty 00yUJarommXxcs ¢
IpernoiaBaTess MU (B TOM YKCIIe HHIUBUAYaTbHbIE KOHCYIbTAIIUN); B3aUMO- 100
JIeNICTBHE B 3JIEKTPOHHOM MH(OPMaIIMOHHO-00pa30BaTeNIbHOM cpefie By3a
[TpomesxyTouHas arTecTanus o0yJaomuxcs — JK3aMeH 36

5 Coaepxanue TUCHHMIIMHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE [0 TeMaM
(paszaenam) ¢ ykazaHueM OTBEJICHHOI0 HA HUX KOJMYECTBAa aKaJleMUYeCKHUX
4acoB U BH/JI0B y4eOHOM padoThI

Tabnuna 3 — CTpykTypa u coiep>KaHue JUCIHUILTUHBI (MOTYIs)
4




HaunmeHnoBanue pa3aenos, TeM U coJlepiKaHue Ma-
Tepuaa

Bunpl yue6HO# paboThI, BKIIFOYAsi CAMOCTO-
ATENbHYIO paboTy 00yJaromuxcs u Tpya0-
€MKOCTb (B yacax)

KonraktHas paboTa npenoaaBaTesns

¢ 0OyJaroIIMMUCs

Jlexuuun

CeMuHnapckue
(mpakTUYecKue
3aQHSITHSL)

Jlabopa-
TOPHBIE
3aHATUA

CPC

Pasznea 1. [IporpammupoBanue Ha si3bike C++

Tema 1.1 Anroputm u €ro cBoicTBa

Tema 1.2 AndaBut U OCHOBHBIC IIOHATHSI SI3bIKA
C++. Tunsl maHHBIX

Tema 1.3 Oneparopsi s3pika C++

Tema 1.4 CtpykTypa nporpamMmmsbl

Tema 1.5 IIpenponeccop

Tema 1.6 BBox 1 BEIBOX

Tema 1.7 [lopa3psinabie onepanuu

Tema 1.8 Oneparops! nukia

Tema 1.9 Maccussl

Tema 1.10 Oynkiuu

Tema 1.11 Ykazarenu. Pabora ¢ namMsTbr0

Tema 1.12 Ilepeuncaumslii Tun. CTpyKTYypHI.
O0BenuHEHNS

P FRPINNNININNININ -

[TporpamMupoBanue apuMETHIECKUX ONepaIiid

2*

JlupekTuBsl mpemnpoieccopa

2*

Y c0BHBIE OIIEpaTOphl MK

4*

O0paboTKa CTATUYECKIX MACCHBOB

4*

DyHKIMU

4*

Crtpyktypsl B C++

2*

[TpuntMnB MOocTpoeHus anroputmoB. [loctpoe-
Hue 0mok-cxem mo ECIT/]

Vcnonk30BaHue pa3IUYHBIX TUIIOB JAHHBIX MIPH
pelnieHuy 3a1a4

Manunynsatopsl 1 popMaTHpoBaHKE BBOJIA-
BBIBOJIA

Pabora ¢ YCJIOBHBIMHU OII€paTOpamMu

N

Pabora ¢ MHOT'OYPOBHCBbBIMHU MAaCCUBAMU

Brimonuenue PI'P

10

I/I3yquI/Ie TCOPCTUICCKUX Pa3aCIIOB JUCLUIUINHEI,
MOATOTOBKA K 3aHATHAM CEMHUHAPCKOI'O THUIIA

20

Pa3zgen 2. OcHOBBI 00LEKTHO-
OPHEHTHPOBAHHOI0 MPOTrPAMMHUPOBAHUS

Tema 2.1 Ilousarue kiacca

Tema 2.2 KoHCTpYKTOpBI

N

Tema 2.3 HacienoBauue

Knaccer B C++

4*

KoHctpykTops! 1 ocHOBHBIE TpuHIMIEI OOIT

2*

HacnengoBanue u a6CTpaKTHBIC KJIaCChI

4*

Pa3paboTka kjiaccos

Brimonnenue PI'P

10




Bunpl yue6HO# paboThI, BKIIFOYAsi CAMOCTO-
ATENbHYIO paboTy 00yJaromuxcs u Tpya0-
€MKOCTb (B yacax)
HaumenoBanue pasnenos, TeM u cojepxanue Ma- | KonrtaktHas padora npenogasarens | CPC
Tepuaa ¢ 00yYaroNIMMHUCS
Jlexunu | Cemunapckue | JlabGopa-
(mpakTUyecKue | TOpPHBIE
3aHSITHUS) 3aHATHS
H3yueHre TeopeTHIecKuX pa3aesioB IUCIUILIMHBI, 20
MOJTrOTOBKA K 3aHATUSIM CEMHUHAPCKOTO THUMA
Pa3zgen 3 OcHOBBI MPOrpaMMHPOBAHNS MUK-
POKOHTPOJLJIEPOB
Tema 3.1 [lonsiTE MUKPOKOHTpOJLIIEPA 2
Tema 3.2 Yopasnenue nopramu B AVR GCC 2
Tema 3.3 [IporpammupoBanue Arduino 2
Pa6ora ¢ WinAVR. Hcnons3zoBanue Visual studio 4%
JUIs iporpaMMupoBanus Arduino
Bremonuenue PI'P 12
M3ydeHne TeOpeTHYECKUX pa3esioB TUCIUILIHHBI, 28
MOJITOTOBKA K 3aHITHSIM CEMHUHAPCKOTO THIIA
UToro 32 16 32 | 100
10 JMCUHUIJIHHE

* peasinzyetcs B popMe MPAKTHUECKOH MOATOTOBKU

6 BHeayauTOpHasi caMOCTOATeIbHAs PadoTa 00y4aromMXcs N0 AUCHUIIMHE
(MonayJr0)

[Ipy mIaHUPOBAaHUU CAMOCTOSITENIILHOM pPa0bOThI CTYACHTY PEKOMEHIYETCS PYKOBOI-
CTBOBATHCSI CICIYIOIINM PACIIPEACIICHUEM YaCOB Ha CaMOCTOATEIbHYIO padoTy (Tabnwuma 4):

Tabnuna 4 — PekomenayemMoe pacnpeiesieHre 9acoB Ha CAMOCTOSTENIbHYIO paboTy

KoMnoHeHTBbI caMOCTOSATEIbHOI PadoThI KosaunuecTBo yacoB
M3yueHne TeOpeTHYeCKUX pa3aesioB AUCIUTLINHBI 32
[ToaroToBKA K 3aHATHSM CEMHHAPCKOTO THITA 36
[TonroroBka u oopmieHue PI'P 32
100

7 OueHo4HBbIE CpeACTBA VI NPOBeeHHS TeKYIIero KOHTPOJIsS H
NPOMEKYTOYHOM aTTecTANMU 00y4aI0IHXCS 10 JUCHHILIHHE (MOLYJ110)

@oHJ OUEHOYHBIX CPEACTB I IPOBEIACHUA TEKYLIEr0 KOHTPOJII YCIEBAEMOCTH U
IIPOMEXYTOYHOM aTTecTaluu npeacrasiieH B [Ipunoxenun 1.

ITonHBIi KOMIUIEKT KOHTPOJIBHBIX 3a/laHUM MJIM MHBIX MaTEpHUaJIOB, HEOOXOUMBIX IS
OIICHUBAHUS PE3yNbTAaTOB O0y4YeHHUs MO AMCHMIUIMHE (MOIYINI0), MPAaKTHKE XPaHUTCS Ha Ka-
benpe-pazpaborurke B OyMa)KHOM U 3JIEKTPOHHOM BHU/IE.

8 YuedHo-MeTOAMYecKOEe M HHPOPMALMOHHOE 00ecnedeHne TUCIUTLINHBI
(MoayJis)

8.1 OcHoBHasi JuTEpaTypa
1) Cratusko, P. Y. MHdopMmarronHble TEXHOJIOTHH : yueOHOe nocodue / P. Y. CraTus-
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ko, A. U. PribakoBa. — benropon : benropoackuii rocyjapCTBEHHbBIH TEXHOIOTHYECKHH YHU-
BepcuteT uM. B.I'. [llyxoBa, OBC ACB, 2012. — 168 c. — TekcT : 37IeKTpOHHBIH // DIEKTPOH-
HO-OMOIMOTeYHAs cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/28346.html (mata obpamenus: 15.06.2021). — Pexum mocryma:
JUISL aBTOPHU3HP. TOJIb30BATEICH.

2) OcHoBbI HHGOPMAIIMOHHBIX TEXHOIOTUH : yuyebHoe mocobue / C. B. Hazapos, C. H.
benoycosa, . A. becconosa [u ap.]. — 3-¢ u3a. — Mocksa, CapartoB : IHTepHEeT-Y HUBEpCUTET
Nudopmanmonnsix Texnonoruit (MHTYUT), Aii ITu Ap Menua, 2020. — 530 ¢. — ISBN 978-
5-4497-0339-2. — TekcT : 3NMeKTpOHHBIH // DnekTpoHHO-O0ubmmoTeunas cucrema [IPR BOOKS :
[caiir]. — URL: https://www.iprbookshop.ru/89454.html (mara o6pamenus: 15.06.2021). —
Pexxwum noctyna: st aBTOpU3UP. OIB30BATEIEH.

3) TonosuipiHa, M. B. TIpoekTHpoBaHUE PaJHO3TEKTPOHHBIX CPEICTB Ha OCHOBE CO-
BPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJIOTHH : yueOHoe mocobue / M. B. I'onoBunpiHa. — 3-¢
u3a. — Mocksa : UatepHeT-YHauBepcuter Mudopmanmonnsix Texnonoruit (MHTYUT), At [1u
Ap Memma, 2020. — 503 c¢. — ISBN 978-5-4497-0690-4. — TekcT : 31eKTpOHHBIN // Diek-
TPOHHO-OMOIMOTEeYHAs cucremMa IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/97578 . html (mata obpamenus: 15.06.2021). — Pexkum mocryma:
JUTSL aBTOPU3UP. TIOJIB30BaTEINCH.

8.2 JlonoJHUTeIbHAS JIUTEPATYypa

1) CasBareeBa, JI. A. JlaboparopHblii MPakTUKYM 10 AucHuILInHe «HBOpManOHHbIE
texnosorun» / JI. A. CaBateea, B. A. Muknym. — Canxrt-IletepOypr : Poccuiickuii rocynap-
CTBEHHBIN THIpoMeTeoposiorundeckuii yausepcuter, 2008. — 96 ¢. — Tekcr : 37eKTpOHHBIH //
DNeKTPOHHO-ONOIMOTeYHAs cucremMa IPR BOOKS : [caiT]. — URL:
https://www.iprbookshop.ru/17916.html (mata obpamenus: 15.06.2021). — Pexkum mocryma:
JUIS aBTOPU3HP. M0JIb30BATENCH.

2) Jluxauesa, I'. H. Unpopmarmonnsie Texnonoruu : yueonoe nocodue / I'. H. Jluxaue-

Ba, M. C. I'acnapuan. — Mocksa : EBpasuiickuii oTkpbIThlii uHCTHTYT, 2007. — 189 €. — ISBN
978-5-374-00032-0. — Tekct : 37eKTpOHHBIA // DieKkTpoHHO-OmOmmoreunas cucrema IPR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/10687.html (mara oOpamenus:

15.06.2021). — Pexxum pocTyma: sl aBTOPU3HP. MOJIb30BATEIICH.

3) MeTobl pelieH s CIeHaTbHBIX 33/1a4 ¢ UCIOJIb30BaHHEM HH(POPMAIMOHHBIX TEXHO-
joruit : npaktTukyM / coctaButenu A. C. EpmakoB. — MockBa : MOCKOBCKHIA roCy1apCTBEHHBIN
CTpouTenbHbI yHuBepcurer, At [lu Op Meauna, 9bC ACB, 2014. — 133 ¢. — ISBN 978-5-
7264-0973-3. — Tekct : 2yIeKTPOHHBIN // DiekTpoHHO-OMOMMoTeyHast cucrema IPR BOOKS :
[caiit]. — URL: https://www.iprbookshop.ru/27893.html (mata oOpamenus: 15.06.2021). —
Pexxwum noctyna: st aBTOpU3HP. TIOIB30BATEIEH.

8.3 MeToauuecKkue YKazaHusd 1Jist CTYACHTOB 110 OCBOCHUIO JUCHUIIJIMHBI
MeTtoauueckue YKa3aHusg NpUBECACHBI B JINYHOM KaOuHeTe CTYACHTA B pa3aciic yqe6Ho-
METOJHUYCCKHE KOMIIJICKCHI JUCIIUIIIINH.

8.4 CoBpemeHHbIe MpodeccHOHATbHbIE 0a3bl JAHHBIX U HHGOPMAIIMOHHbIE
CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble PH OCYIIEeCTBJIEHHH 00Pa30BaTeILHOTO
npoiecca no JUCHHUILINHE

1) DnexrponHo-6ubaHOTeUHas cuctema ZNANIUM.COM - http://www.znanium.com

2) DnextpoHHO-OnOMHOTeuHas cuctema IPRbooks - http://www.iprbookshop.ru

8.5 IlepedeHnb pecypcoB HHGOPMATMOHHO-TEJIEKOMMYHHKAIIHOHHOM CeTH
«HTepHET», HEOOXOAMMBIX /IJISl 0CBOCHUS TMCHMILIUHBI (MO1YJIs1)

1) http://radioparty.ru/ [IporpammupoBanue Ha Cu.

2) http://ru.stackoverflow.com


http://www.znanium.com/

3) http://arduino.proger.site/
4) https://prog-cpp.ru/micro-prog/

8.6 JlumeH3HOHHOE H CBOOOIHO paclpocTpaHsieMoe MPOorpaMMHoe odecrieueHue,
HCII0JIb3yeMoe NPH OCYIeCTBIeHUN 00pa30BaTeIbHOIO Npouecca

Mo JUCIHUILINHE

Tabmuna 5 — [lepeuenb UCHOIB3YEMOT0 MPOTrPAMMHOT0 00eCeUeHUS

Haumenosanue [10 PexBU3UTHI / YCIIOBHS MCIIOJIb30BaHUS
Microsoft Imagine Premium Jluuensnonsslit jorosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBoOOHAS TUIICH3US, YCIOBHS UCTIOJIb30BaHUS 110 CCHUIKE:

https://www.openoffice.org/license.html

C++Builder XE3 Professional | Torosop Ne 106-AD120 ot 27.11.2012 akagemudeckas,
(akagemuueckasi, 0eccpouyHasi | rpymIoBas, 6€CCPOUHOE UCITOIB30BAHIE
JIULICH3U),

AVR Studio 4.19 CBOOOTHAS JIMIICH3HSI, YCIIOBHUS UCTIONB30BAHUS TI0 CCBIIKE:
http://easyelectronics.ru/avr-studio-419-i-avr-toolchain.html

9 OprannzaunOHHO-HeuarornquKne yciaoBusi

Opranuzanus o6pa3oBaTeIbHOIO MPOLECcCca periJaMeHTupyeTcs y4eOHbIM IJIAHOM U pac-
NUCaHUeM Y4eOHBIX 3aHATHH. fI3bIK 00ydeHus (mpernoaaBaHusl) — pycckuid. s Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIMBAETCS MPOJIOJIKUTEIBHOCTBIO 45 MUHYT.

IIpu dopmupoBaHuM CBOEW MHAMBHIYaJIbHOM 00pa3oBaTENbHON TpaeKTopuHM oOyuaro-
IIMHACS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOIUX JUCIMILIMH U MPO(ECCHOHAIBHBIX MOJY-
Jelf, OCBOGHHBIX B IPOIIECCE MPEIIECTBYIOIETr0 00y4eH s, KOTOPbI 0CBOOOKAaeT 00ydaroIe-
rocsi OT HEOOXOJMMOCTH UX TOBTOPHOT'O OCBOEHMUS.

9.1 O6pa3oBaTre/ibHbIE TEXHOJIOTHHI

VY4ebHblil npolecc NpH NMpernoaaBaHuy Kypca OCHOBBIBAETCS Ha MCIIOJIb30BaHUU TpPau-
LIMOHHBIX, NTHHOBALIMOHHBIX U MH(MOPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. TpaauiuoH-
Hble 00pa3zoBaTeIbHbIE TEXHOJIOIUU MPEACTABICHbI JEKIUSIMA U CEMUHAPCKUMU (ITPAKTUYECKU-
MH) 3aHATHSAMH. VIHHOBaIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHUU UCIIONIB3YIOTCA B BUJE IIUPO-
KOTO IIPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (GOpM NpoBeeHus 3aHatuil. MHdopmamonHsie
o0pa3oBaTeNbHbIE TEXHOJOTHUU PEATU3YIOTCS MYTEM aKTUBU3ALMU CaMOCTOSITENIbHOM pPabOThI
CTYZICHTOB B MH(OPMALIMOHHOHN 00pa30BaTeNbHOIl cpefe.

9.2 3aHATUA JEeKIIUOHHOT0 THIIA

JIeKIMOHHBIN KypC MpeJoaraeT CUCTeMaTU3UPOBAHHOE M3JI0KEHNE OCHOBHBIX BOINPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoif nexuuu ektop 00s3aH MpeaynpeIuTh CTyI€HTOB, IPUMEHUTEIBHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOUnTaH Kypc.

JIeKIIMOHHBIN KypC JOJDKEH AaBaTh HauOONbLINK 00beM HMH(pOpMalMU U 0OecreunBaTh
Oosee riry0okoe MOHUMaHUE Yy4eOHBIX BOIPOCOB MPHU 3HAUYUTEIHHO MEHbILIEH 3aTpaTe BPEMEHH,
4yeM 3T0 TpeOyercsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE H3yYeHHEe MaTepHara.

9.3 3aHATHS CEMUHAPCKOI0 THIIA

CemuHapcKue 3aHATHS NPEJICTABISAIOT COOON JeTaIu3alMIo JEKIIMOHHOTO TEOPETUYECKO-
ro MaTepuasa, MPOBOIATCS B LIEAX 3aKPEIIEHUsI Kypca U OXBaThIBalOT BCE OCHOBHBIE Pa3/Ielbl.

OcHoBHO# (hopMOIi POBECHHUS CEMHHAPOB SBJISIETCS 00CYXkJIeHHe Hanboee nmpodyieM-
HBIX M CJIOKHBIX BOIPOCOB IO OTAEIBHBIM Te€MaM, a Takke pa300op MPUMEpPOB M CUTYyallUd B


https://www.openoffice.org/license.html

ayJIUTOPHBIX YCIOBHAX. B 00s13aHHOCTH mpenojaBareisi BXOJAT: OKa3aHHE METOJIUYECKOH mo-
MOIIY ¥ KOHCYJIbTHPOBAHKE CTYJEHTOB 110 COOTBETCTBYIOLIUM TEMaM Kypca.

AKTHBHOCTb Ha CEMUHAPCKUX 3aHATHUIX OLIEHUBAETCS MO CIEAYIOLIUM KPUTEPUIM:

* OTBETHI Ha BOIIPOCHI, TPEAIAraeMble IIPENOJAaBATEIIEM;

* Y4acCTHE B IUCKYCCHSIX;

* BBIIIOJIHEHUE NTPOCKTHBIX U MHBIX 3aJjaHUM;

* ACCUCTHPOBAHUE MPEINOIABATENI0 B IPOBEACHNUN 3aHATUH.

OTBeT fosKeH ObITh apryMEHTHUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHbBIM, COJIEPKATh
CCBIJIKH HA UICTOYHMKH.

JloKJIafgpl U ONIIOHUPOBAaHUE JOKIAA0B IPOBEPSIOT CTEICHb BIIAJCHUS TEOPETUYECKUM
MaTepUajIoM, a TAKK€ KOPPEKTHOCTb U CTPOI'OCTh PacCyKACHUI.

OneHuBaHue 3alaHnl, BBIIIOJIHEHHBIX HA CEMUHApCKOM 3aHATHUH, BXOAWT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocTosiTesqibHAsA padoTa 00y4arOmUXCs MO JUCHUIIHHE (MOYJII0)

CamocrosTenbHas paboTa CTYIEHTOB — 3TO IPOLIECC AKTUBHOTO, IIE€JIECHANPABICHHOTO
npUOOpETEeHNs CTYIEHTOM HOBBIX 3HaHHUI, yMEeHUN 0e3 HEeNOCPeICTBEHHOIO0 Y4acTHsl Mpernoa-
BaTells, XapaKTEPU3YIOIIUICSI TPEAMETHONW HANpPaBICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM H
OLIEHKOI pe3ysbTaToB JEATEIbHOCTH 00yUaroIIerocs.

[{enu camocTOSATENIbHOMN padOTHI:

* CUCTEMAaTHU3alMs U 3aKPEIUICHUE MTOJIyYEHHBIX TEOPETUYECKUX 3HAHUHI U MPAKTUYECKUX
YMEHUH CTYJICHTOB;

+ yriyOJeHue U pacliupeHre TeOPEeTUYECKUX 3HAaHUM;

- (hopMUpOBaHHE YMEHUH HMCIIOJIIB30BaTh HOPMATUBHYIO U CIPABOYHYIO JIOKYMEHTAIIHIO,
CIELUAJIBHYIO JINTEPATYPY;

* pa3BUTHUE MTO3HABATEJIbHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHE CAMOCTOSTEILHOCTH MBIIUICHUS, TBOPUYECKON WHHUIIMATHBBI, CIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CAMOPEaIN3aluy;

* pPa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYLIECTBIATHCS WHAWBUIYAIBHO WM IPYNIAMH CTY-
JIEHTOB B 3aBUCUMOCTH OT 1I€JId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMaTHKHU.

TexHOoOorHs OpraHU3aIK CaMOCTOSTENIbHON paboThl CTYJEHTOB BKIIIOYAET MCIIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaT€pUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSTENBHOW pabOThl CTYIEHTOB MOXET
POXOJIUTh B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOM dopMe.

CryneHTbl JOJDKHBI MOJXOAUTh K CaMOCTOSATENBbHOM paboTe Kak K HauBakHeimemy
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSl TEOPETHUYECKUX 3HAHUM, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHs ONPE/IeICHHBIX HaBBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOW JIUTEPaTYpHI.

9.5 MeToanuyecKkue YKazaHus 1J1s1 oﬁyqamumxcsl 10 OCBOCHHMIO JHUCHMUITJIMHBbI

[Tpy M3yyeHHM IUCHUIUIMHBI O0yYaromMMcs LeJIeco00pa3HO BBINOJIHATH CIENYIOIINE
PEKOMEHJAlUH:

1. U3ydyeHue yueOHON AUCIUILTUHBI JOHKHO BECTHCHh CHCTEMATHUECKH.

2. Ilocne u3yyeHust Kakoro-nuobo pasjena 1no yueOHUKY WM KOHCIIEKTHBIM MaTeprajiaM pe-
KOMEH]IyeTCs 110 MMAMATH BOCIPOM3BECTH OCHOBHBIE TEPMUHBI, OTIPENIEICHNS, IOHATHS Pa3Iena.

3. Ocoboe BHMMAaHUE CIIeAYET YAEIUTh BHIMOIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHSATH-
M U UHAUBHUIYaJIbHBIM KOMILJIEKCHBIM 33/IaHUSM Ha CaMOCTOSITENIbHYIO paloTy.

4. Bca TemaTrKa BOIIPOCOB, M3yYaeMBIX CaMOCTOSITENIBHO, 3a/1a€TCSl Ha JIEKIMSIX IIPETo-
naBaTenieM. MM e aroTcs UCTOYHMKH (B NEPBYIO OYepe/lb BHOBb M3/aHHBIE B EPUOAMUECKOMN
HaY4HOI JuTeparype) Juist 0ojee AeTalbHOTO TOHUMAaHUS BOIIPOCOB, O3BYYEHHBIX Ha JICKIHH.
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[Tpu camocTosTen HON MPOPAbOTKE Kypca 00ydaromuecs T0JKHbI:

* IPOCMATPHUBATh OCHOBHBIE ONpPENIENEeHUS U (PAKTHI;

* IOBTOPUTh 3aKOHCIIEKTUPOBAHHBIM Ha JIEKIMOHHOM 3aHATHU MaTepual U JIONOJIHUTH
€ro ¢ y4eTOM PEKOMEH/JOBAHHOW 110 JAHHOM TeMe JIUTepaTyphl;

* U3Y4YUTb PEKOMEHJA0BAaHHYIO JIUTEPATYPY, COCTABIATh T€3UCHI, AHHOTALIMU U KOHCIIEKThI
Haun0oJiee BaKHBIX MOMEHTOB;

* CAMOCTOSITEJILHO BBINOJIHATD 3a/1aHUs, aHAJIOTUYHbIE MPEJlaracMbIM Ha 3aHATHUSX;

* UCIOJIb30BaTh JIJIsl CAMOIIPOBEPKHU MaTepuaibl (POH/Ia OLIEHOYHBIX CPEICTB.

Metoauyeckue ykazaHusi P padoTe HaJ KOHCIEKTOM JICeKIIUH

B xoJe IeKIIMOHHBIX 3aHATHI HEOOXOJMMO BECTH KOHCIEKTHPOBAHNE YYEOHOro MaTepu-
ana. OOpamarb BHUMaHUE HA KaTeropuH, GOpMyIUPOBKH, PACKPHIBAIOIINE COACPKAHUE TEX MU
UHBIX SBJICHUH U MPOLECCOB, HAYYHbIE BBIBOJBI U MPAKTUYECKUE PEKOMEHJIALNH, TOJI0KUTEIb-
HBI OMBIT B OPAaTOPCKOM HCKyccTBe. JKenaTrenbHO OCTaBUTh B pabOYMX KOHCIIEKTaX IMOJs, Ha
KOTOPBIX JeJaTh NMOMETKH M3 PEKOMEHIOBAaHHOW JINTEpaTypbl, JOMOJHAIOLIME MaTepHal Mpo-
CIIYIIAaHHOM JIEKI[MH, a TAK)K€ MOJYEPKHUBAIOLINE 0COOYI0 BaXHOCTh T€X WM MHBIX TEOpETHYE-
CKUX IOJIOKEHUH. 3a/1aBaTh MPENOoJaBaTeI0 YTOUHSAOME BOIPOCH! € IIEJIbI0 YACHEHUS Teope-
TUYECKHX ITOJIOKEHUH, PA3PEIICHHs] CIIOPHBIX CUTYALUH.

MeTtoanyeckue yKa3aHusi 10 CaMOCTOATEIbHOI padoTe HaJ M3y4yaeMbIM MaTepHa-
JIOM M IIPH MOAT0TOBKeE K NPAKTHYECKUM 3aHATHAM

Hauunath Hajo ¢ U3yyeHus! peKOMEHJ0BaHHON juTepaTypsl. Heo6X01MMO NOMHUTB, YTO
Ha JIEKIUU OOBIYHO paccMaTpUBAETCS HE BECh MaTepual, a TOJIbKO €ro yactb. OcTalibHas €ro
4acTh BOCIIOJIHSETCS B IIPOLIECCE CaMOCTOATENIbHONW paboThl. B ¢Bsi3u ¢ 3TMM paboTa ¢ peKOMeH-
JIOBaHHOW JUTEparypoil oOsi3aTenbHa. Ocoboe BHUMaHUE NPU STOM HEO0OXOAWMO OOpaTHTh Ha
COJIepKaHWE OCHOBHBIX IIOJIO)KEHHH U BBIBOJOB, OOBSICHEHHE SBICHUN U (PaKTOB, YSICHEHUE
IIPAKTUYECKOIO MPHJIOKEHUS pacCMaTpUBAaEMbIX TEOPETHUECKUX BOIpocoB. B mponecce 3toit
paboThl HEOOXOMMO CTPEMHUTHCS MOHATh U 3allOMHUTHh OCHOBHBIE TOJOXKEHUS paccMaTpuBae-
MOTr0 Marepuasa, IpuMepbl, MOSCHSOIIUE €T0.

MeTtoanyeckue yKasaHus 1o BoinoJiHeHuo PI'P

Teopernueckas yacte PI'P BbINONHAETCS 110 YCTAaHOBJIEHHBIM TEMAM C HCIIOJIb30BAHUEM
npakTrdeckux marepuanoB. K xaxnaoil teme PI'P pekomenyercss mpuMepHblii epevyeHs y3io-
BBIX BOIPOCOB, CIIMCOK HEOOXOAMMOH nuTepaTyphl. M3naras Bompocsl TeMbI, CIEAYeT CTPOro
npUaepKUBaThCs IU1aHa. PaboTa He OKHA MPECTaBIATh epecka3 OTJENbHBIX IJ1aB ydeOHUKa
Wi yae6Horo nocobusi. Heo6xoaumo u3I0KuTh COOCTBEHHBIE COOOpaKEHUS MO CYLIECTBY U3-
JaraeMbIX BONPOCOB, BHECTH CBOM MIpeuiokeHus. OOIue mosoKeHus JOKHBI ObITh MOJKpEI-
JIEHbl M TIOSICHEHBl KOHKPETHBIMU NpuMepamu. M3nmaraemblii marepuan npu HE0OXOIUMOCTHU
clleflyeT MPOWJUTIOCTPUPOBATh TaOIUIIAMU, CXeMaMH, THarpaMMaMH.

10 Onucanne MaTepuaJbHO-TEXHHYECKOT0 odecnevyeHnsi, He0OX0AMMOro JIs
ocyuiecTBJIeHHs 00pPa30BaTEeIbHOIO NMPOLECcCa MO0 JUCHUILIMHE (MOYJII0)

10.1 Y4eOHo-1200paTopHOE 000pyAOBaHHE
Ta6nuia 6 — [lepedyenp 000pyaOBaHUS J1A0OPATOPUHT

HaunmenoBanue ayuropuu
Aynuropust Hcnonezyemoe 060pyioBaHue
(;1abopaTtopun)
211/3 JlaGopatopust koMIbloTepHO- | [TepcoHaTbHBIE KOMITBIOTEPHI
ro mpoekTupoBaHust u moxe- | Jloctyn B ceth Internet, WHpOpPMAIMOHHBIM pe-
JIMPOBAHUS CypcaM YHHUBEPCHTETa

10.2 TexHu4eckue U 3JIEeKTPOHHbIE CPEACTBA 00yUeHHUS

[Ipu nmpoBeneHNN 3aHATHN UCTIOJIB3YETCS ayIUTOPHs, 000PYIOBaHHAS TPOSKTOPOM (CTa-
[IMOHAPHBIM WJIM TIEPEHOCHBIM) ISl OTOOpaXkeHus mpe3eHTanuii. Kpome Toro, mpu mpoBeneHUN
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JICKIIUN U MPAKTHYECKUX 3aHATUH HEOOXOMM KOMITBIOTEP ¢ YCTAHOBJICHHBIM Ha HEM Opay3epom
U IIPOrpaMMHBIM 00eCTIedeHUEM I IEMOHCTPAIIMK MTPE3EHTAIHI.

CamocrosiTeibHas padoTa.

[TomereHust Al CaMOCTOSTENbHON pabOThl OCHAIIEHBl KOMIBIOTEPHON TEXHUKOW C BO3-
MO>KHOCTBIO TIOJIKITFOUCHHS K ceTH «MHTepHeT» U JOCTYIOM K 3JEKTPOHHOU HH(POPMAIIMOHHO -
obOpazoBarenbHoi cpene KHATY:

- yutansHbIi 3a1 HTB KHATL'Y;

- KoMIbroTepHbIe Kaacchl (aya. 202, 207 kopmyc Ne 3 ).

11 HUuble cBeaeHus

MeToauuyecKue PE€KOMEHIAUU 110 oﬁyqeﬂmo JuI ¢ OrpaHU4Y€HHBIMHU BO3MOZKHO-
CTSAMH 310POBbA 1 UHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAHMYEHHBIMH BO3MOYKHOCTSMHU 310POBbSI
MOET OBITh OPTraHM30BAHO KaK COBMECTHO C APYIMMH OOYYAIOIIMMUCS, TaK U B OTIEIBHBIX
rpynnax. [Ipenmnonaratorcs cnenyaibHble YCIOBHS 7S OJIyueHus: 00pa3oBaHusl 00y4aromuMHu-
Csl C OTPAaHUYCHHBIMHU BO3MOKHOCTSIMH 3/I0POBBSI.

[Tpodeccopcko-nienarorn4eckiii cCocTaB 3HAKOMUTCS C MCHUXOJOT0-(PU3UOIOTHIECKUMU
O0COOEHHOCTSIMU O0YyYaroIMXcs MHBAJIKWJIOB U JIML[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTPAMMaMH peadMIMTAluu WHBaIUAOB (npu Hamuuuu). [Ipun HE0O-
XOJIMMOCTH OCYILECTBIISIETCS JOMOJHUTEIbHAS MOAJEPKKA IIPENoAaBaHus ThIOTOPAaMH, ICHUXO-
JIoTaMH, COIIMAIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM ¢ METOIMYECKUMU peKoMeHaanusMu MunoOpuayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraeTcsi UCHOIb30BaTh COLMAIbHO-aKTHUBHBIC U pe-
(JIEeKCUBHBIC METOBI OOYYCHHS, TEXHOJIOTHH COIMOKYIBTYPHOU peabMINTAIINH C IS0 OKa3a-
HUS NIOMOILY B YCTAHOBJIEHUU NOJIHOLUEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUHN C IPYTrUMU CTYJECH-
TaMH, CO3JJaHUU KOM(POPTHOTO MCUXOJIOTHIECKOTO KIMMaTa B cTyaeHuecKoi rpynme. [Togbop u
pa3paboTKa y4yeOHBIX MaTepUAIOB MPOU3BOJISATCS C yYETOM IPEAOCTABICHUS MaTepuana B pas-
JUYHBIX (OpMax: ayAHallbHOM, BU3YAIbHOW, C WCIOJB30BAHUEM CIICIIHATBHBIX TEXHUYECCKHX
CPEICTB U MHPOPMAIIIOHHBIX CUCTEM.

OcBoenne nucuuiuiMHbl gunamMu ¢ OB3 ocymiecTBisercss ¢ HCMOJIB30BAHUEM CPENICTB
oOydeHus OOIIero M CrenuaibHOro Ha3HaueHUus (MepCOHANBHOTO U KOJUIEKTMBHOTO HCIIONb30-
BaHus). MarepualbHO-TEXHUYECKOE 0OecleueHne MpeaycMaTpuBaeT NPUCIOCOOIEeHUE ayUuTo-
puii k Hyxz1am imn ¢ OB3.

®opma NpoBeACHUS aTTECTALMK JUJIsl CTYACHTOB-UHBAINIOB YCTAaHABIMBAETCS C YUETOM
WHAUBUAYAIBHBIX TICUX0pu3nueckux ocodeHHoctei. [ crynentoB ¢ OB3 mpexycmarpuBaet-
csl 1ocTymHas (GopMa MpeloCTaBIIeHUs 3aJaHUI OLIEHOYHBIX CPEJICTB, @ UMEHHO:

- B TEYaTHOW WM DIIEKTPOHHOM (opme (I IUIl ¢ HapYHICHUSIMH OIOPHO-
JIBUTATEIHLHOTO ammapara);

- B IMe4aTHOHN (hopMe WIIH DIEKTPOHHOU (opMe C YBETUUECHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (17151 JIUL C HAPYLLIEHUSIMU CIIyXa, peUH, 3pEeHus);

- METOJIOM YTEHHS aCCUCTEHTOM 3aJIaHus BCAYX (ISl JTUI] C HAPYIICHUSIMH 3PEHUs).

CryneHTaM C MHBIMIHOCTHIO YBEJIMYHMBACTCS BPEMsl Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJBHBIC BOMPOCHL. JIJi TaKUX CTYIACHTOB MpEeaycMaTpUBAETCs JOCTyMHasl ¢opMa MpeaocTaB-
JIEHUs] OTBETOB Ha 3a/laHusl, @ UMEHHO:

- MIMCBMEHHO Ha OyMare WM HaOOpOM OTBETOB HAa KOMIIBIOTEPE (ISl JIUI] C HAPYIICHU SI-
MU CllyXa, peuH);

- BEIOOPOM OTBETa U3 BO3MOXKHBIX BAPUAHTOB C UCTOJIB30BAHUEM YCIYT aCCUCTEHTA (ISt
JIUI] C HapYIIEHUSIMHU OMTOPHO-/IBUTATENILHOTO aliapara);

* YCTHO (JU1s1 JIULL C HAPYLIEHUSAMHU 3PEHUS], OTIOPHO-IBUTaTEIBHOTO anmnapara).

[Tpu HEeoOxoaMMOCTH ISl 00YUaOIIUXCsl ¢ MHBAJTUAHOCTBIO MPOIIelypa OLEHUBAHUS pe-
3y/lbTaTOB OOYUEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO ITATOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB1
10 AMCIHILINHE

IIpuxiaagHoe NPOorpaMMIpoOBaHEe MHKPOKOHTPOJLJIEPOB

Hamnpasnenue noaroToBku 11.03.04 "Snexmponuxa u nanosnekmporuxa"
HampasnenHocTs (Mpoduib) Tlpomvluunennas snexkmponuxa
00pa30BaTeNbHOM POrpaMMbl
KBanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2021
(no yueoHomy niawy)
®opma 00yueHus OyHas
TexHonorus 00y4eHus MPaoUYUOHHAS
Kypc Cemectp TpynoeMKocCTs, 3.€.
1 2 6
Bua npomexyTo4HOM aTTecTaluu OOGecneunBaroiiee noapas3aeicHne
Ox3amen Kadgheopa 113 - [Ipomviuinennas snekmponuxa

'B JaHHOM IIPUIIOKCHUH MTPECACTABJICHBI TUIIOBBIC OLICHOYHBIC CPCACTBA. ITomHBII KOMITIEKT
OLICHOYHLIX CPCACTB, BKJ'IIO“IE[IOH_II/II\/'I BCC BApHUAHThBI 3a,[[aHI/II71 (TCCTOB, KOHTPOJIbHBIX pa60T u ,Z[p.),

npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pPe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMblI

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC
KOMIICTCHII U

I/IHI[I/IKaTOpBI JOCTHIXCHUA

[Tnanupyemble pe3yabTaThl 00y-
YEHUS 110 TUCIUILINHE

O6menpodeccrnoHanbHbIE

OIIK-5 Cnocoben
pa3palaThIBaTh ajaro-
pI/ITMBI U KOMIIBIO-
TEPHBIE MPOTPaAMMBI,
MIPUTOJIHBIE IS
MIPAKTUIECKOTO TIPH-
MCHCHUA

OIIK-5.1 3naer nporpamMmmHoe obec-
NevYeHue, UCoIb3yeMoe s pa3pa-
OOTKH aJITOPUTMOB U MIPOTpamm, MpHu-
TOJHBIX JJIS1 IPAKTUYECKOTO MpuMe-
HEHUS

OIIK-5.2 YmeeT pa3pabarbiBaTh aaro-
PUTMBI U KOMIIBIOTEPHBIE TPOTPAMMBEI,
MPUTO/IHBIE JIJIsl MPAKTUYECKOTO MPH-
MEHEHHUS

OIIK-5.3 Bnageer HaBbIKaMH 1O pa3-
paboTKe alNropuTMOB U KOMITBIOTEP-
HBIX TIPOTPaMM, PUTOIHBIX JIJIS
MPAKTUYECKOr0 MPUMEHEHHUS

3HaTh COBPEMEHHBIC MPUHIIUIIBI
pa3paboTKu aIrOPUTMOB U MIPO-
rpaMM JIJIsi MUKPOKOHTPOJLIEP-
HBIX YCTPOMCTB.

YMeTh pemars 3aa4u 1o Ipu-
KJIaJHOMY [IPOTrPaMMUPOBAHUIO
MUKPOKOHTPOJIJIEPOB

Bnaners HaBblkamMM IO paspa-
00TKE aNrOpuTMOB M KOMIIbIO-
TEPHBIX MPOrpamMM IJIsi MHUKpPO-
KOHTPOJIJIEPHBIX YCTPOUCTB

Tabmuna 2 — [Macniopt GoH/1a OIICHOYHBIX CPEJICTB

Kountposnpyemsbie | @opmupyemas HaumenoBanue
pasaeJsl (TeMbl) | KOMIIETCHUMS OLICHOYHOI'0 IToka3aTenu OLeHKHU
AUCHMILINHBI cpeAcTBa

Paznener 1 — 3 OIIK-5 JlaGoparopuble padoTel | [loaHOTa M IPaBUIBLHOCTH BbI-
MOJIHEHUS 3aJJaHusl

Paspgensr 1 — 3 OIIK-5 IIpaktnueckue 3amanus | [lomHOTA M IPaBUIILHOCTH BHI-
IIOJIHEHHMSI 3aJaHuUs

Paznener 1 — 3 OIIK-5 PacuerHo-Tpaduueckas | [TosHOTa M MPaBUIIBHOCTH

pabota BBIITOJIHEHUS 33]1aHUS

Paznmensr 1 — 3 OIIK-5 Bomnpocsl k 3x3aMeHy [TonmHOTa M aprymeHTUpo-

BAHHOCTH OTBETOB

2 MeToanueckne MaTepHAaJIbl, ONpPeIe/IAI0NNe MPOLeAyPhl OlleHUBAHUS 3HAHWI,
YMeHM, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepHu3youme npouecc
(popMupoBaHusa KOMNIETEHIH

MGTOI[I/ILIGCKI/IG MaTepUuaJibl, OMPECACIAIONHNEC TPOLUCAYPbl OLICHUBAHUSA 3HaHPII>i, YMCHI/II\/’I,
HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIIBHOCTH, NPCACTABIICHBI B BUIC TEXHOJIOTHYSCKOM KapTbl JUCLIH-

TUTHHBI (Tabnuma 3).

Tabmuua 3 — TexHoJornyeckas Kapra

HaunmeHnoBa- Cpoku HIxana
Kpurepun
HHE OIIeHOY- BBIIOJI- OlleHNBAa-
OLleHNBAHMS
HOT'O CPeJCTBA | HEHMA HHUS
2 ceMecTp
Ilpomesricymounaa ammecmayus ¢ popme IK3amen
1 | JIaBopatopHast | B TedeHue | S5 OamIoB 5 GajIoB — CTY/IEHT MOKa3al OTIIMYHbIE HaBBIKU
paborta | ceMECTpa IIPUMEHEHHS TTOITYYEHHBIX 3HAHUA WU YMEHWH TpU
2 | JJaboparopHast | B TedeHue | S5 6aymioB
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HaunmeHoBa- Cpoku Ixana K
HHeE OLIeHOY- BBINOJI- OlleHUBAa- purepum
OlleHHBAHUS
HOI'O CPE/ICTBA | HEHHA HUA
pabora 2 cemecTpa peleHn MpoeCCUOHANIBHBIX 3a/lad B paMKax
3 | JlaboparopHast | B TeueHHE | S5 OayioB YCBOGHHOT'O y4eOHOro MaTepuara.
pabora 3 ceMmeCTpa 4 Gaula — CTYACHT IOKa3al XOPOIINE HAaBBIKU
4 JlaGoparopHasi | B TeueHHE | 5 GalioB IIPUMEHEHHUS ITOITYYCHHBIX 3HAHUM U YMEHUH IIpU
padora 4 cemecTpa peleHny  MpO(EeCCUOHANBHBIX 3aa4 B paMKax
5 JlaGopaTopHas | B TeueHue | 5 6aymoB YCBOGHHOTO Y4eOHOr0 MATEPHATA.
pabora 5 cemectpa 3 Oayuia — CTYIEHT MOKa3ajl yJIOBJIETBOPUTEIHHOE
6 | JlaboparopHas | B TeueHHE | S5 OayIoB YA YA P
paGoTa 6 cemecTpa BJIAICHNC HABBIKAMI NIPUMCHEHIS HOMY4CHHBIX
7 | Jlabopatopas | B_Teuenue | 5 6amios 3HaHMM M yMEHUH Mpu perieHud mpodeccro-
paGora 7 cemecTpa HAJIBHBIX 33724 B PaMKaX YCBOGHHOTO y4eOHOro
8 | JlaboparopHast | B TeueHHE | S5 OayIoB Marepuaa.
pa6oTa 8 ceMecTpa 0 GawioB — CTyAEHT HPOIEMOHCTPUPOBAT HEIO-
9 Ha60paT0pHa;{ B Teueuwue | 5 0auyioB CTATOYHBIN YPOBEHb BIIaICHNA YMCHUAMN U HABbI-
pa6ora 9 cemecTpa KaMy TIPH PEIIeHNH TPOPECCHOHATBHBIX 33124 B
10 | JIaboparopHast | B TeueHHe | 5 OayioB paMKax yCBOCHHOTO Y4eOHOIro MaTepHaa.
pabora 10 ceMecTpa
11 | [IpakTuueckoe | B TeuyeHHe | S5 OayIOB
3ananue 1 cemecTpa
12 | IlpakTudeckoe | B TedeHue | 5 OamioB
3a/1anue 2 cemecTpa
13 | IlpakTuueckoe | B TedeHue | 5 6amoB
3ajanue 3 cemecTpa
14 | [IpakTuueckoe | B TeueHHe | S5 OaysIoB
3ananue 4 cemMecTpa
15 | [IpakTuueckoe | B TeueHHe | S5 OayIOB
3agaHue 5 ceMmecTpa
16 | IlpakTudeckoe | B TedeHue | 5 6amioB
3azanue 6 cemMecTpa
17 | PacueTno- B TeueHue | 10 6amioB | 10 GauioB — CTYIEHT TOKA3all OTIIMYHBIE HABBIKHA
rpaduyeckas cemecTpa IIPUMEHEHHUS TTOITYYEHHBIX 3HAHUA U YMEHWH ITpU
pabora pelieHrr TIPO(eCCHOHATBHBIX 3324 B PaMKax
YCBOEHHOTO Y4eOHOTO MaTepHaa.
8 OaIoB — CTYZEHT MOKa3ajl XOpOIME HaBbIKU
IIPUMEHEHHUS TTOITYYEHHBIX 3HAHUM U YMEHUH IIpH
peleHrr TPOQECCHOHATBHBIX 3a7ad B paMKax
YCBOEHHOTO Y4eOHOTO MaTepHaa.
6 GaUIOB — CTYJIEHT MOKa3aJl YJIOBIECTBOPUTEIBHOE
BIIQJICHAE HAaBbIKAMH TIPUMEHEHHS TIOJTy4EeHHBIX
3HaHMI M YMEHWH INpH PeleHUH MpodeccHoHab-
HBIX 3a/1a9 B PAMKaX YCBOGHHOIO y4eOHOTO MaTepH-
ana.
(0 GasuIOB — CTY/IEHT MPOJIEMOHCTPUPOBATT HEJIOCTA-
TOUHBII YpOBEHb BIIAJICHUS] YMEHUSIMU M HaBbIKa-
MH TIpH pelIeHnH TpOo(ecCHOHATBHBIX 3a/a4 B
pamMKax YCBOEGHHOT'O y4eOHOIr0 MaTepuaa.
Texymuii KOHTPOJIb: - 90 GanoB -
OK3aMeH: - 10 6amnoB | 10 GawioB — CTY/EHT TOKA3all OTIMYHBIC HABBIKH

IIPUMEHEHHUS ITOTYYEHHBIX 3HAHUA U YMEHWH TpU
pereHn MpoeCCHOHANBHBIX 3aJlad B paMKax
YCBOEHHOI'0 y4eOHOI0 MaTepHaa.

14




HaunmeHoBa- Cpoku Ixana
HHE OLIeHOY- BBIIOJI- OLICHHBAa-
HOI'O CPEJCTBA | HEHMH HHUSA

Kpurepun
OlleHHBAHUS

8 Oa/UIoB — CTYAEHT NOKa3al XOPOILME HaBBIKU
IIPUMEHEHHUS ITOITYYCHHBIX 3HAHUM U YMEHUH IIpU
pelieHny po(ecCHOHANIBHBIX 337a4 B PaMKax
YCBOEHHOT'O Y4eOHOT0 MaTepHaa.

6 OaIoB — CTYZIEHT MOKa3all yAOBICTBOPUTEIIHEHOE
BIIAJICHUE HAaBbIKAMU IIPUMEHEHUS IIOTyYEHHBIX
3HAHWH ¥ YMEHUH TPU pelieHUH TPpoQecCHoHab-
HBIX 33/1a4 B PAMKaX YCBOGHHOIO y4eOHOr0 MaTepu-
ana.

0 GawoB — CTYyAEHT HPOIEMOHCTPUPOBAT HEIO-
CTaTOYHBII YPOBEHb BIIAJICHUS] YMEHUSIMUA U HaBbI-
KaM{ TIPH PEIICHNH TPOPECCHOHATBHBIX 33124 B
paMKax YCBOGHHOTO y4eOHOI0 MaTepuaa.

HUTOTI'O: - 100 6atoB -

Kputepuu ouneHku pe3yaibTaToB 00y4eHHUs 110 AUCHUILIMHE:

0 — 64 % oT MaKCMMaIbHO BO3MOXHOU CyMMBI 0aJllIOB — «HEYJOBIETBOPUTEIHLHOY (HEIOCTATOY-
HBI YPOBEHB JIJIsl MPOMEKYTOYHOM aTTECTAI[MH 0 JUCIUTUINHE);

65 — 74 % OoT MaKCHMaJbHO BO3MOXKHOWH CYMMBI OQJIJIOB — «YAOBJIETBOPUTEIEHOY (TIOPOTOBBIN
(MUHHMAIBHBIN) YPOBEHbD);

75 — 84 % oT MakCUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CPEIHUN YPOBEHbD);

85 — 100 % oT MakCUMaIbHO BO3MOXKHON CYMMBI OQJIJIOB — «OTJIMYHOY» (BBICOKUH (MaKCHMAIlb-
HBII) YPOBEHbD)

3 TunoBble KOHTPOJILHBIE 32/1aHNUS WM HHBIE MATEPHATbI, HEOOXOAUMBbIE 1151
OLICHKHM 3HAHWI, YMEHHMI, HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH, XapaKTepH-
3ywouue npouecc ¢popmMupoBaHus KOMIeTeHIMI B X0/1e 0OCBOeHHs 00pa30oBa-
TeJbHOM NPOrpaMMbl

3.1 3apanus 11 TeKyLero KOHTPOJIsl yCIeBaeMOCTH

Jlabopamopnas paboma 1. IlporpaMmmupoBanue apupMeTUUECKUX ONepariuil
ABTOMaTHYECKasi YCTAaHOBKA IAKETOB
VYcraHOBKa C KOMaHIHOW CTPOKHU
Hactpolika nepeMeHHbIX OKpYKEHHS
Onmyy KOMIHIISIIH
Komnunsius U3 MHOKECTBAa UCXOTHUKOB
.Ha6opam0pHa;z paboma 2. [IupeKTUBBI IPEMpoIieccopa
1. TlpuBeaute mpumep Ucmosib30BaHUs GyHKUMU printf() A7 BbIBOJa 3HAUYEHUH ABYX
[EJIOYMCIICHHBIX TTEPEMEHHBIX Ha SKpaH.
2. 3anumwure ¢pyHkuuto scanf() A7 BBOJIa CUMBOJIA C KJIABUATYPbI
3. 3anmmmre aupektuBy #define st 3aganus koncranTel ¢ iMeHeM LENGTH pasnoii 10
4. TlpuBenute MpuUMep Makpoca, MO3BOJISIOLINI BO3BOIUTH YUCIIO B KBaIpaT.
5. C moMompl0 KakhxX TUPEKTHB MOYKHO BBITIONHATH YCIOBHYIO KOMIHUISIIHIO TIPO-
rpaMMbI?
Jlabopamopnas paboma 3. Y CTIOBHBIE OTIEpaTOPHI ITUKIIA
1. 3amummure ycnoBHbIN onepaTop if 171 onpeaeneHus 3Haka IepeMEHHO var.
2. B kakwx ciydasx clieyeT UCTOIb30BaTh oreparop switch?
3. MHcnonp3ys ycnoBHBIN onepaTop, BBIITOJHUTE MPOBEPKY Ha MPHUHAICKHOCTh 3HAUE-
HUSA TepeMeHHou auana3ony [10; 20).

AR A
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4.

[TpuBeauTe MporpaMMy 3aMeHbl MAJIBIX JIATUHCKUX OYKB OOJBIIMMH C MCIIOJIb30Ba-

HUEM oneparopa switch.

5.
7.
8.
9.

10.

[TpuBenuTe 0003HAYCHHE JIOTHYECKOTO 3HAKA HE PABHOY.
B ueMm oTiimuuns mexay onepatopamu while n do while?
JaiiTe mOHSATHE BJIOKEHHBIX ITUKIIOB?

UTo Takoe UK C mpeaycaoBuemM?

UTo Takoe LUKII C MOCTyCIOBUEM?

Jlabopamopnas paboma 4. O6pabOTKa CTATHYECKUX MACCHBOB

agkrownE

Yro Takoe MacCcHB? MHICKC JIEMECHTA MacCHBa?

Kak BBeCTH M BBIBECTH 3JICMEHTHI BEKTOpPA B CTPOKY M B CTOJIOCIT?
CnocoOblI OIMCaHUs U MHUI[HAIU3al[id MaCCHUBOB.

BBoJ1 ¥ BBIBOJI CHMBOJIOB U CTPOK.

OyHKIUH U1 pabOTHI CO CTPOKAMH.

ﬂa60pamopua;z paboma 5. DyHKINHA
1. Onucanue Gynkuuu. [l 4ero oObSBISIETCS TPOTOTHUIT?
2. Uro Takoe opMasibHbIC U (hakTHUecKue apameTpbl? JIoKabHbIe 1 rIT00aTbHbIE?
3. Kak MOXHO Tiepe1aBaTh MaCCHB B ()yHKITHIO?
4. CiocoObI BbI30Ba (DYHKIIUH.
Jlabopamopnas paboma 6. Ctpykrypsl B C++

orwdPE

OOBEKTHO-OPUEHTUPOBAHHOE IPOrPAMMHUPOBAHHE, YTO ITO?
OObsiBIIEHUE CTPYKTYpPBI

3aaHHbIe B CTPYKTYpPE MO

Omnpenenenne CTpyKTYpHOM IIEpeMEHHOM 3a/1aeTCsl B BUZIE
PeanuzoBats cTpykTypy SimpleStruct ¢ aByms nossimu first u second

ﬂa60pamopHaﬂ paboma 7. Kiaccel B C++

orwdPE

PeanmmzoBars kiace Vector3D
PeanuzoBate kitacc Money
PeanuszoBats kitacc Angle
PeanuzoBath kinace Point
PanmonansHas (HecokpaTumas) Apoob

ﬂaéopamopHaﬂ paboma 8. Koncmpykmopuwi u ocnognuvle npunyunst OOIT

AR A

PeanuzoBath Hacnenyembiil kinace Student (CTyAeHT).
PeanuzoBats Hacnemyemsrii kiace Teacher (mpemnogaBaTens).
PeanuzoBath Hacneayemslii kiacc Doctor (Bpau).
Peanu3oBath Hacnemyemblit kiace Driver (BoauTens).
PeanuzoBath Hacnenyemsiii kiacc Translator (mepeBoauuK).

Jlabopamopuas paboma 9. Hacnedosanue u abcmpaxmuvie Kiaccol

AR

PeanuzoBath Hacienayemslit kiacc Dispatcher (aucneruep).
PeanuzoBath Hacnemyemslil kinacce Stewardess (cTroapjecca).
PeanuzoBath Hacienyemslit kinacc Ballerina (6anepuna).
PeanuzoBaTh Hacnenyemslii kiacc Lawyer (aaBokar).
PeanuzoBats Hacnenayemslit kiacc Milkmaid (gosipka).

.Ha6opamopHaﬂ paboma 10. Paboma ¢ WinAVR. Hcnonvzosanue Visual studio ons npoepammu-
posanus Arduino

1.

2
3.
4.
5

HononxurensHbie mapamerpel AVRDUDE

Ckera WinAVR-koro Blink-a, nepenecénnsiii B Arduino IDE

Uro BKiIIOYAET B ceOst MHTETpUPOBaHHAs cpenia pa3padoTKu?

Kakue yTuiInThl HCIIOJIB3YIOTCS U1 KOMITUIMPOBAHUS?

Jlnst kakux 1ened ucnoyib3yroT make-ghaitnb?
[IpakTuyeckue 3agaHus

[IpakTuueckoe 3ananue 1. [IpuHnunel noctpoeHus anroputMoB. [locTpoenue 6510k-cxem

o ECIT/
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IIpakTuueckoe 3ananue 2. Vicnonp3oBaHne pa3InyHbIX TUIIOB JaHHBIX IIPU PELIEHUH 33134
[TpakTrueckoe 3amganne 3. MaHUTTYIATOPHI U (hOpMATHPOBAHKE BBOAA-BBIBOIA
[TpakTudeckoe 3ananue 4. Pabota ¢ ycnoBHBIMU omepaTopamMu

[IpakTuueckoe 3aganue 5. Pabota ¢ MHOrOypOBHEBHIMU MacCHBaMHU

[IpakTuyeckoe 3amanue 6. PazpaboTka kitaccos

PacuerHo-rpadguyeckas: pabora

Hcxonuble naHHbIE:

1. Cospgaiite CTpyKTypy C UMEHEM train, COAEpIKaIIyIO IMOJIs: Ha3BaHUE MMyHKTa Ha3Ha-
YEHUs, HOMEp M0e3/1a, BpeMs OTIpaBieHusl. BBecTn naHHbIE B MACCUB U3 IISITH JIEMEHTOB THIIA
train, yrnopsaO4YUTh JIEMEHTHI TI0 HOMEpaM 1oe310B. JJ00aBUTh BO3MOKHOCTH BBIBOJIA HH(OP-
MaIiH O Moe37ie, HOMEP KOTOPOTo BBEJCH Mojb30oBaTeneM. JJo00aBUTh BO3MOKHOCTb COPTUPOBKHU
MacCHB I10 IIYHKTY Ha3HAu€HUs, IPUYEM I10€3/1a C OJIMHAKOBBIMHU ITYHKTAaMU HAa3HAUEHUS JIOJIXK-
HBI OBITH YIIOPSIIOYEHBI 110 BPEMEHU OTIIPABJICHHUSL.

2. CocTaBUTh ONHMCaHHME Kjacca MHOTOWIECHOB OT OJHOW IMEpEeMEHHOH, 3a/1aBaeMbIX
CTENEeHbI0 MHOTOUJIEHAa U MacCUBOM K03 dunnenTos. [IpeaycMoTpeTh METOIBI JJIsl BBIYMCIICHUS
3HAUEHUs] MHOTOWIEHA I 33JJaHHOT0 apryMEHTa, ONEPALUU CJI0KEHUS, BBIUUTAHUS U YMHOXKeE-
HUSL MHOTOYIEHOB C MOJIyUEHHEM HOBOTO OOBEKTa-MHOIOYICHA, BBIBOJ Ha JKPaH OMMCAHUS
MHOTOYJICHA.

3. 3agaua Ha B3aUMOJICHCTBUE MEXIy Kiaccamu. Pa3paboraTe cucreMy «ABTOOa3ay.
Hucneruep pacrpenenseT 3asBku Ha Pelicel Mmexxny Boaurensmu u HazHayaet ajis 3T70ro ABTO-
MoOWJIb. BomuTens MOXKeT caenaTth 3a4BKy Ha peMOHT. J{ucneTdep MOXeT OTCTpaHuTh Boaurens
oT paboTel. BomuTenb 1enaeT OTMETKY O BBITIOJHEHUU Peiica u cocTossHUM ABTOMOOHMIIS.

4. 3ammdpoBaTh JaHHBIN TEKCT ¢ TOMOIIbIO mHudpa Llezaps.

5. Hanbl nBa tekcra. OnuH u3 HUX 3amudpoBaH kogoM ['poncdenbaa. OnpenenuTs
kitou mudpa 'poHcdensaa ¢ TOMOIIbIO aHaIM3a YacTOThl MOBTOPEHUN OyKB B He3alIn(ppoBaH-
HOM TEKCTE.

6. Jlano n cninuexk. [lonb3oBarens U KOMIBIOTEP MOOUEPETHO OEPYT HECKOIBKO CIIMYEK
(ot 1 mo p 3a xon). [IpourpeiBaer TOT, KTO A€JIa€T XOJ MOCIEAHUM. Peann3yiiTe nmporecc urpsl
TaK, YTOOBI KOMIIBIOTEP MPUAECPKUBAIICS BHIUTPBILTHONW CTPATETHH, €CIIM OHA CYIIIECTBYET.

7. JIBa urpoka mo o4yepenu BBIOMPAIOT MO OJAHOMY LIeTIOMY YMCiy U3 oTpeska [1; 10].
Bce BbiOpaHHbIe uncna ckiaapiBatoTca. Mrpa mpojosmkaeTcs 10 TeX IMop, MoKa BCS CyMMa He
cta”et paBHoi 100. BemrpsiBaer TOT, KTO clenan nociennui xoa. Hanummure nporpamMmy Juist
UIPBl ¢ KOMIBbIOTEPOM. KOMIBIOTED NOJKEH NMPUIEPKUBATHCSA BBIMTPBILIHON CTPAaTErwy, €CIIU
OHa CYILIECTBYET.

8. ano n cnmuek. [IBa moouyepenHo O6epyT HecKkoibko cnuuek (ot 1 1o p 3a xox). IIpo-
UTPBIBAET TOT, KTO JIeNaeT X0/ nocieaHuM. Hanummure nporpammy, KOTopasi MOAEIUPYET YeM-
nuoHaT cpeau k xkommerorepoB. Ilepen kaxmoil urpoit ciaydaiiHeIM 00pa3zoM ornpezensercs n, p u
KOMIIBIOTEP, KOTOPBIM JIEIAET MEPBBIN XOI.

9. Hanucars mporpamMMmy 00xo/a IMaxMaTHON JOCKM KOHEM, HAaUMHAs ¢ TaHHOW KIIETKU.
Ha ka0t kjieTke KOHb JI0JKEH MOOBIBAaTh POBHO OJIUH Pas3.

10. Urparot nBoe. 3anaercsa kakas-to nara 2015 rona. Kaxapiii uTrpok Ha cBoeM Xo0j1e
Ha3bIBaeT OoJjiee MO3HIOK0 JaTy, yBennuyuBas Ha | win 2 nubo AeHb B Mecslle, MO0 Mecsl], HO
HE TO U zpyroe cpasdy. IIpu 3Tom coderanue nHA U Mecsla JTOJKHO ocTaBaThCs n1aToi. Urpox,
Ha3BaBIKi 31 nexabps, npourpsiBaer. O0a urparoT HawIyduM odpasoM. Vcxons u3 3aganHON
JIaThl, BBIBECTU, KTO BBIUTPAET.

11. Ha noBepxHOCTH M1aHETHI, SBIISIIOLICHCS IapoM ¢ paauycoMm R, 3agaHbl 1Be TOY-
KM CBOMMM IIMPOTOM U NOATOTOM. HallTh MUHMMAanbHYIO JUIMHY IIYTH IO IOBEPXHOCTH 3TOU
IJTAHETHI U3 OJJHOW TOYKU B JPYTYIO.

12.  Pa3pa0oTka mpuiIOKeHUs i PeIMETHON 00aacTu «Y4YE€T TOBapOB B Mara3uHe»
Pa3paboraTh nmpuiiokeHre, mo3BoIfoIlee cOOUpaTh U HAKAIJIMBATh CBEIACHUS O MOCTYIJICHUH U
peanu3aly TOBapOB HEKOTOporo maraszuHa. CTpyKTypa HpUIIOKEHHs 00s3aTelIbHO JOJDKHA
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BKJIIOUYATh CJIEAYIOIINE KJIACChI: TOBAp, IPOU3BOIUTEIND, JOKYMEHT, IOCTYIJIEHUE TOBapa, pealu-
3a1us ToBapa u ap.

13. Pazpabotka mpunoxxeHus Ajis npeaMeTHol obmactu «OpraHuzanus y4eOHOTOo
npouecca B BY3e» Pazpaborats npuiokeHnue, mo3BoJsioniee coonupaTs U HaAKaIIuBaTh CBEe-
HUs 00 OpraHu3aluu U Aucrerdepusanuu yaeoHoro npomecca B BY3e. CTpykTypa mpuioxeHus
00s3aTeNbHO JTOJDKHA BKJIIOYATh CIEAYIOUIME KJIAcChl: aKkaJeMHuyecKas rpyIna, CleluaibHOCTh,
JUCLUILINHA, ayAUTOPHUSL, IpENnoaBaTelb 1 JIp.

14.  HNmeercs daiin ¢ TekctoM. OcyliecTBUTh MIM(PPOBAHUE TAHHOTO TEKCTa B HOBBIM
daiin myreM 3amMcu TEKCTa B MaTPHUIly CHMBOJIOB IO CTPOKaM, a 3aTeéM YTEHHE CHMBOJOB M3
3TOM MaTpHIIbl MO cTOI0IaM. OCYIIECTBUTH paCIIM(PPOBKY MOTYYEHHOIO TEKCTA.

15. TexcToBbIl (hailyl COOEPKUT KBAIPAaTHYIO MaTpPUIly, KOTOpas 3alucaHa 1o MpuH-
LUITY: O/IHA CTPOKA — OJIUH JIEMEHT MaTpuIlbl. Heo0Xoaumo onpeaenuTs pa3MepHOCTb MaTPHIIbI
U TIOCTPOUTH JBYXMEPHBIN MacCUB. BbIBECTH Ha 3KpaH UCXOJHYIO MaTpUIy U Pe3yJbTaT €€ Mo-
BopoTa Ha 90° 110 4acoBOM CTpEJKe.

3.2 3aganus ISl IPOMEKYTOYHOM aTTecTAllNU
KoHTpoJibHbIE BOMPOCHI K IK3aMeHY

1.  Omnpenenenue nnpopmanuu. Acnektsl nHpopMauu. JJaHHbIE.

2.  Cucremsl cuucienus. [IpaBuiia CIIO)KCHHS, BEIYUTAHUS M YMHOXKCHHUS JIBOMYHBIX
YHCEll.

3. IlepeBom ymcen W3 NECATUYHOW B JIBOMYHYIO CHUCTEMY CUYHCIICHUS U OOpaTHO, a
TaKXe MEePEBOJ YMCEN U3 JBOUYHOM B IIECTHAALATEPUYHYIO U BOCBMEPUYHYIO CUCTEMY CUHUCIICHUSI.

4.  TlpexncraBieHue OTPUIATEIBHBIX U JCHUCTBUTEIHHBIX YHCEIL.

5.  Egununsl u3zmepenus xonuyectBa umHpopmanuu. IlpencraBneHue 4ucioBOd HH-
dbopmariuu.

6. IIpencraBnenue TekcToBOI U rpaduueckoit unpopmannu B IBM.

7.  Bwuupl, criocoOBI IpeICTaBICHIS U CBOMCTBA HH(pOpMaIii. Mepbl HHPOpMaIUH.

8.  Ilokasarenu kauectBa undopmauuu. Onpenenenue UT. CpoiictBa UT. OcobGenno-
ctu UT.

9.  beszonacuocth naHHbIX. [loHsTHE HHPOPMAIIMOHHOM 0€30MaCHOCTH.

10. Opranmzanms XxpaHeHus 1 00paOOTKH HHPOPMAITIHN C UCTIOIBb30BaHUEM 0a3 JaHHBIX.

11. Oransl pa3Butus UT, BeIIENEHHBIX [0 TEXHUYECKOMY OOECHEUEHHUI0. DBOIIOIHS
WT B 3aBUCUMOCTH OT pa3BUTHSI IIPOLIECCOB 00PaOOTKH HHPOPMAITUH.

12.  Hcropus coznanus IBM. ITokonenuss OBM.

13.  HMudopmarmarms odmiecta. GopMupoBanie HHOOPMAIOHHOM KYIIBTYPBIL.

14.  Ctpykrypa u npuHuui pabots IBM.

15. OcHoBHble HHPOPMAIIMOHHBIE MPOIIECCHI.

16. PasnoBugnoctu UT. O6bexkTHO—OpHeHTupoBaHHbIe UT.

17. TpebGoBaHMs K NOJB30BaTENbCKOMY HMHTEpdeiicy. TuIbl MoJb30BaTENbCKOTO MH-
Tepeiica.

18. Aunropurmuzanus. CBOHCTBa, CIIOCOOBI MPEIACTABIICHUS, 3TAIbl Pa3pabOTKU ajro-
PUTMOB.

19. TIlpaswia moctpoenus Ook-cxeM. bazoBbie yrpaBmsrone KOHCTPYKIIHH alrOpHTMA.

20.  Komrmisiropsl ¥ MHTEpIIpeTaTophl. [ ToKomeH s S3bIK0B POrpaMMUPOBAHUS.

21.  Ucropws n HazHadeHwe s3bika Cut-. [Ipocretimiast mporpamMma Ha si3bike Cu+

22. AncdaBuT 1 TUNBI 1aHHBIX. Llenble U naBaromme TUIIBI.

23. BeIlpaxeHHe NpUCBaUBaHHUI. ApUPMETHICCKHIE ONEPAINH C [EIBIMHA H TUIABAIOIIH-
MU II€pEMEHHBIMU.

24. Jlormveckue omepalrfu, ONepariy aBTOYBEIUYCHUS W aBTOYMEHBIICHUS, TepHAp-
Hasl oreparus.

25. CocraBHo#1 onieparop. YCIOBHBINA omepaTop.

26. Omeparop switch - case. Oneparop 6e3ycioBHOro nepexoza, break, continue.
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27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

Omnepatops! nukia. Onepatop 0e3ycIoBHOTO nepexosa, break, continue.

Vkazarenu. YKazatenu 1 MacCuBbl. AJpecHast apumeTHka.
CUMBOITbHBIE MACCHBBI M CTPOKH. YKa3aTellu 1 MHOTOMEPHBIE MACCUBBI.
Onepanuu 1ig paboThl ¢ TMHAMUYECKON MaMSTHIO.

OO0®wsaBaenus u onpeaencHus. O61acTh CyeCTBOBAaHUS UMEHH.
Ob6unacte Buaumoctu uMEH. Kiaccel mamsitu.

OObsiBiIeHNs 00BEKTOB ¥ TUIIOB. CHHOHUM UMEHU THIIA.

Oynknuu. [lepenada aprymeHToB. YkazaTenu Ha PyHKITUH.

Ccpuku. [lepenada apryMeHTOB B ()YHKIIMH 110 CCHUIKE.

OyHKIMH. APryMEHTbI IO YMOJIYaHUIO U Tiepeonpeesnenre GyHKIu.
[la6nousr pynkumii. CtpykTypsl. [lepeuncnenus.
OO0BbeKTHO-OpUEHTHPOBAHHOE MTporpaMMupoBanue. Kiaccol.

Wukancynauus B OObEKTHO-OPUEHTUPOBAHHOM IPOrPAMMUPOBAHUH.

IIPUMEHEHHS.
[Tonmumopdu3m B 00bEKTHO-OPUEHTUPOBAHHOM IpOrpaMMupoBaHuu. CTaTndecKuii
noaumopdusm B C++. [Ipumeps! npumMeHeHus.
OnunouyHoe HacnenoBaHue B sA3bike C++. MHOKECTBEHHOE HAC/IEJOBAHUE B SI3bIKE

C++.

40.

41.

42.
43.

Kitaccbl. KOHCTpYKTOPBI B 1€CTPYKTOPBI.
KoHCTpyKTOp KOMMPOBaHUS U Ollepalys NIpUCBauBaHHUS.
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Jlucr perucrpanuu usmenenuit k PI1/I

OcHoBaHUE BHECEHUS
HU3MCHCHUA

KomnuectBo
CTpaHMI]
A3MEHEHUS

IMoamuce
paspaboTunka

PIIJT
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