MuHucTepcTBO HayKU U BbIcuiero oopasosanus Poccuiickoit denepannu
denepalibHOE rOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTEIBHOE
YUPEXKJIEHUE BBICLIETO 00pa30BaHUs
«Komcomonbckuii-Ha-AMype rocyAapCTBEHHBIH YHUBEPCUTET

YTBEPXJIAIO

HekaH daxynbreTa
OHEPIreTUKYU U YIIPABICHHUS
(naumeHOBaHUe QaKyIbTETa)
il A.C. I'ynum

#onmucs, ®UO
«/ »/;( 0111'11’102{ ) ZO‘Z/I"

PABOYASA ITPOI'PAMMA JUCHHUII/INHBI

«IIpukiagHoe mporpaMMUpPOBAaHUE MUKPOKOHTPOJLIIEPOBY

HaripasiieHue mojroTosKu 11.03.04 DnexTpoHHKA U HAHOBJIEKTPO-
HUKa
Hanpasnennocts (mpo¢miis) obpazoBarenbHOi npo- IIpoektupoBanue 3JIEKTPOHHBIX
rpaMMBbl YCTPOMCTB
KBanudukanus BeIycKHUKA bakanasp
['on Havana noAroToBKH (M0 y4eOHOMY IUIaHY) 2021
®dopma o0yueHus Ounas popma
TexHomorust 00yueHus TpaauumonHas
Kypc Cemectp TpynoemMkocTs, 3.€.
1 2 4
Bun npomexyTo4yHO arTecTanuu Ob6ecneunBaroliee noapaseseHue
OK3aMeH Kadenpa «I[IpombliieHHAs 3JIEKTPOHUKA

KomcoMonbck-Ha-Amype
2021




Pazpabotymk pabodei mporpamMmet:

3apenyromuii kadenpoit, Jlonent, Kanaunaar tex-
HUYECKUX HaYK

COI''TACOBAHO:

3aBeqyromuii kabeapoit
Kadenpa «[IpoMpruieHHas 21€KTPOHUKA»

—

JIro6ymxuna H.H

JIro6ymxkuna H.H.



1 BBenenue

PaGouas mporpamma u GoHJ OICHOYHBIX CPEICTB MUCIUIUTHHEI «[IpuKkiagHOoe mporpam-
MHUPOBaHHE MUKPOKOHTPOJIJIEPOB» COCTABJICHBI B COOTBETCTBUU C TPEOOBAHUAMHU (peiepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHJApTa, YTBEPXKACHHOTO MpuKazoM MUHOOpHAyKH
Poccutickoit @enepanuu 927 ot 19 centsadps 2017 r., 1 ocHOBHOH mpodeccrnoHanbHOM 00pa3o-
BaTEJIbHOM MPOrpaMMbl MOArOTOBKU «lIpoekTupoBaHue 3JIEKTPOHHBIX YCTPOMCTB» IO HaIlpaB-
neHnto noAarotoBku «11.03.04 DnexkTpoHrKa U HAHOAIEKTPOHUKAY.

[IpakTuueckasi MOArOTOBKA peajlu3yeTcsi Ha OCHOBE:

[Ipodeccuonanpusbiii crangapt 29.007 «CIIELIMAJIUCT T10 TTPOEKTHUPOBAHUIO
MUKPO- U HAHOPA3SMEPHBIX DJIEKTPOMEXAHUYECKUX CUCTEM».

O6o0menHas TpyaoBas ¢yHKus: A Pa3paboTka NpUHIMIHAIBHONW JICKTPHUECKOU CXe-
MBI MUKPO3JIEKTPOMEXAHUYECKON CUCTEMBI.

HYVY-3 IIporpammupoBaTh Ha si3blkax BbICOKOro ypoBHs, HY-4 Mcnonb3oBaTh BCTpOECH-
HBIE CpPEJCTBA MPOTPAaMMHUPOBAHUSA U OTJIAJIKM CHUCTEMbl aBTOMATU3UPOBAHHOTO MPOEKTUPOBA-
HUSL.

3anaun 3HAaKOMCTBO C COBPCMCHHBLIMHU TCHACHIUSMM Pa3BUTHUSA DJICKTPOHUKH, U3ME-

ANCHHIIINHEI PUTEIBHOM M BBRIYMCIUTEIHHON TEXHUKH, HH(POPMAIIMOHHBIMU TEXHOJIOTHUSMU,
HEOOXOIMMBIMU /1715 Oyayniei npoeCcCHOHATbHON AEATEIbHOCTH

OcHoBHBIE [IporpammupoBanue Ha si3bike C++

paszenbl / TeMBI | OcHOBBI 06BEKTHO-OPHEHTHPOBAHHOTO IPOrPAMMHUPOBAHHS

AUCHHUIITNHBI OCHOBBI IIPOrPaAMMHUPOBAHHUS] MUKPOKOHTPOJIIEPOB

2 IlepeyeHb IUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHS N0 JUCHUILIHHE (MOAYJII0), CO-
OTHECeHHBbIX ¢ MHAMKATOPAMH A0CTHKeHUsI KOMIIeTeH Ui

[Ipouecc m3yuennsa aucuuiuineel «lIpuknangHoe mporpaMMHpPOBaHHE MUKPOKOHTPOJLIE-
pPOB» HampasjeH Ha GOopMUpPOBaHUE CIeAYOIUX KoMmeTeHuii B cooTBeTcTBUU ¢ ®I'OC BO u
OCHOBHOM 00pa3oBaTeIbHOM MporpaMmoi (Tabmuma 1):

Tabmauna 1 — KoMnereHIMy 1 MHANKATOPBI UX TOCTUKEHUS

KOI[ N HAUMCHOBAHHC I/IHI[I/IKaTopBI JOCTHIXXCHUA HHaHI/IpyeMLIe PE3YyIbTaThl
KOMIICTCHII U 06y‘IeHI/I$I IO JUCHUITIINHE

Ob6menpodeccnoHanbHbIe

OIIK-5 Cnocoben OIIK-5.1 3naer nporpammHoe obec- | 3HaThb COBpEMEHHbIE MPUHIUIIBI
pa3pabaThIBaTh aJIro- | MEYEHUE, UCIOIb3yeMoe I pa3pa- | pa3pabOTKU aJIfOPUTMOB U MPO-
PUATMBI U KOMIIBIO- OOTKH aJIrOPUTMOB U MIPOTPAMM, rpaMM JIsI MHUKPOKOHTPOJUIED-
TEpHbIE IPOTPAMMBI, | IPUTOJHBIX Ul IPAKTUYECKOTO HBIX YCTPOMCTB.

MMPUTOAHBIC IJIA MMPUMCHCHUA

npaktuyeckoro npu- | OIIK-5.2 Ymeer pazpabateiBath ani- | YMeTh pemiath 3ajadyu MO MpH-
MCHCHUA TOPUTMBI U KOMITBIOTCPHBIC IPO- KIIaJHOMY IIpOrpaMMHUPOBaHHUIO

IrPaMMBl, IPUTOJHBIC IS IPAKTUYE- | MUKPOKOHTPOJUIEPOB
CKOr'0 NPUMEHEHHUS
OIIK-5.3 Bnazneer HaBbIKaMH 110 Bragers HaBblKaMu 1O paspa-
pa3paboTKe aJIrOPUTMOB U KOMIIbIO- | OOTKE aJIFOPUTMOB U KOMIIbIO-
TEPHBIX IIPOrpamMM, IPUTOAHBIX I | TEPHBIX MPOrpaMM I MHUKpPO-
IIPAKTHYECKOr0 MPUMEHEHHUS KOHTPOJUIEPHBIX YCTPOMCTB

3 MecTo AUCHHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl




HucuumnnmHa «lIpuknagHoe nporpaMMUpPOBAHUE MUKPOKOHTPOJUIEPOBY M3ydaeTcs Ha |
Kypce, 2 ceMecTpe.

JluciumiamHa BXOIUT B cocTaB Ooka 1 «Jluciumimabl (MOAYIIM)» U OTHOCHTCS K 0a3o-
BOM YacCTH.

3HaHUsA, YMEHUS W HaBBIKW, cPOPMUPOBAHHBIC NPU M3YYCHUHU TUCHUTLINHBI «IIpukias-
HOE MPOTrPAMMUPOBAHIE MUKPOKOHTPOILICPOBY», OYIyT BOCTPEOOBAHBI MPU U3YYCHUU MOCIEHY-
omux aucuuiiui: «MactpyMmentanbabie cpenactBa LAB VIEW».

Hucuunnuna «lIpuknagHoe nporpaMMHpOBAHUE MHUKPOKOHTPOJUIEPOB» YACTHUUHO pea-
Tu3yeTcs B (popMe MpaKkTUYECKON MOATOTOBKH.

Juctunnuna «lIpukinagnoe nporpaMMUpoOBaHUE MUKPOKOHTPOJIJIEPOB» B paMKaX BOCIH-
TaTreabHON paboThl HamparieHa Ha (GopMUpOBaHUE Yy OOYYArONTUXCS AKTHBHOM TpayKIaHCKOW
MO3UIIMH, YBAXKEHHS K MpaBaM U CBOOOJAaM YEJIOBEKa, 3HAHUS IIPABOBBIX OCHOB M 3aKOHOB, BOC-
MUTAaHUE YYBCTBA OTBETCTBEHHOCTH WJIM YMEHHUS apryMEHTUPOBATH, CAMOCTOSITEIbHO MBICIHUTD,
pa3BHUBaeT TBOPYECTBO, MPOPECCHOHATBHBIC YMEHHUS WM TBOPYECKU Pa3BUTON JIMYHOCTH, CH-
CTEMbI OCO3HAHHBIX 3HAHWH, OTBETCTBEHHOCTH 32 BBINIOJIHEHUE y4€OHO-TIPOU3BOJACTBEHHBIX 3a-
INaHWud U T.J.

4 O0beM AUCHMILIMHBI (MOYJIsl) B 3a4€THBIX eJUHULAX C YKA3aHHEM KOJIU4YecTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJIEHHbIX HA KOHTAKTHYIO padoTy 00y4alommXxcs ¢ npenojgaBa-
TesieM (110 BUAAM y4eOHBIX 3aHAATHII) 1 HA CAMOCTOSITEJIbHYIO PpadoTy 00y4aromuXxcs

O6m1ast Tpy10€MKOCTh (00bEM) TUCIUILTMHBI COCTABIISET 4 3.€., 144 akan. yac.
Pacnpenencaue o0beMa AMCHUILUIMHBI (MOAYJIS) TIO BUAAM y4eOHBIX 3aHSATHHA MPEICTaB-
JIeHO B Tabmute 2.

Tabnuna 2 — O6beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM yYEOHBIX 3aHSATHIMA

O0BeM QUCLATUIHHEI Bcero akanemu-
YEeCKHUX YacoB

OO011ast TPyA0EMKOCTh AUCHUIUINHBI 144

KonTakTHas aynuropHasi padoTa o6y4awiuxcs ¢ npenogasaresiem (mo | 48
BH/aM Y4eOHBIX 3aHATHIi), BCEro

B ToM uncie:

3aHAITUS JEeKIMOHHOI0 THNA (JIEKIIMU W MHbIE yuyeOHbIe 3aHATH, Tpeny- | 16
CMaTPHUBAOIINE PEUMYIIECTBEHHYIO TIepeaady yIeOHOH HHpOpMAIiH I1e-
JArormuecKuMu pabOTHHKAMH), B TOM 4YuCie B popMe MPaKTUUYECKOH MO/I-
TOTOBKH:

3aHATHSA CEMHUHAPCKOI0 THNA (CEMHUHApHI, IPAKTUYECKUE 3aHATHUS, Npak- | 32
TUKYMBI, JaOOpaTopHble paboThl, KOJUIOKBUYMbl M MHBIE aHAJIOTUYHbBIE 3a-
HATHS), B TOM 4YHClie B (popMe MpaKTHIECKOM MOITOTOBKH:

CaMocTosiTe1bHasi pa6oTa 00y4YalOIUXCsl M KOHTaAKTHasi padoTa, BKio- | 61
Yaroasi TPYNIOBBIE KOHCYJIbTAIIMU, WHIWBHAYATbHYIO paboTy o0ydaro-
IIMXCS C MPENoJaBaTeNIIMU (B TOM UHCIIE€ WHIAUBUAYAJIbHBIE KOHCYJIbTa-
IIMN); B3aUMOJICHCTBUE B AJICKTPOHHOU MH(OPMAIIMOHHO-00pa30BaTEIbHOM
cpelie By3a

[TpomexxyTouHast aTTecTalus 00yJarmuxcs — JK3aMeH 35




5 Conepxanue TMCUUIIMHBI (MOAYJIs), CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3aesam)
€ YKa3aHMeM OTBeICHHOI0 HA HMX KOJIHYeCTBA aKAIeMUYEeCKUX YaCOB M BU/0B Y4eOHOM

padoThI

Tabmuna 3 — CTpyKkTypa v coiep>KaHue TUCITUTUINHBI (MOJTYIIS)

HaumeHnoBanue pa3aenos, TeM U CoJlepKaHuE Ma-
Tepuasa

Bupl yaeOHOM paOOThI, BKJIFOYAst CAMOCTO-
SATETHHYI0 paboTy 00YJarOIIUXCS U TPYIO-
€MKOCTb (B yacax)

KonraktHas paboTa npenoaaBaTesns

¢ OOyJaroIIMMUCS

Jlexuuun

CeMuHnapckue
(mpakTUyecKue
3aHSITHS)

Jlabopa-
TOPHBIE
3aHATUA

CPC

Pasznea 1. [IporpammupoBanue Ha si3bike C++

Tema 1.1 AIroput™m u €ro cBoiicTBa

0,5

Tema 1.2 AndaBuT U OCHOBHBIE MOHATHS S3bIKA
C++. Tunsl 1aHHBIX

0,5

Tema 1.3 Oneparopsi si3pika C++

Tema 1.4 CtpykTypa nporpaMmsl

Tema 1.5 IIpenporneccop

Tema 1.6 BBox 1 BEIBOX

Tema 1.7 [lopa3psinabie onepanuu

Tema 1.8 Onepatops! HukiIa

Tema 1.9 MaccuBel

S I

Tema 1.10 Oynkiuu

Tema 1.11 Ykazarenu. Pabora ¢ namMsTbr0

0,5

Tema 1.12 Ilepeuncnumplii Tun. CTPYKTYpHI.
O0BenuHEHNS

0,5

[TporpamMmMupoBaHre apuMeTHUECKUX ONepalui

1*

JnpekTuBsI npernponeccopa

1*

YcaoBHEIE OnepaTophbl NUKJIIA

2*

O6paboTKa CTaTUYECKNX MAaCCHBOB

2*

DyHKIMHU

2*

Ctpyktypsl B C++

1*

[Tpunnmner moctpoeHus anropuTmoB. [loctpoe-
Hue omok-cxem o ECIT/]

Hcnonp30BaHue pa3iMYHBIX THUIIOB JAHHBIX MPU
pelnieHuy 3a1a4

MaHunyasaTopsl
BBIBOJIA

u (QopmarupoBaHue BBOAA-

Pabota ¢ yca0BHBIMHU OllepaTopamu

N

Pabora ¢ MHOT'OYPOBHCBBIMHU MAaCCUBAMU

N3yyeHne TeOpeTHHEeCKUX Pa3AeiaoB TUCHUIUIMHBI,
MOATrOTOBKA K 3aHATUAM CEMUHAPCKOTO THIA

20

Pasaena 2. OcHOBBI 00BHEKTHO-
OPHEHTHPOBAHHOI0 MPOTPAMMHUPOBAHUS

Tema 2.1 Iloustue xnacca

Tema 2.2 KoHCTpYKTOpBI

|

Tema 2.3 HacinegoBanue

Knaccer B C++

2*




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
KoncTtpykTopsl 1 ocHOBHbIE npuHIUIIbI OOI1T 1*
HacnenoBanue u aOCTpaKTHBIE KITaCChHI 2*
Pa3zpaboTka ki1accoB 4
H3yyeHne TeOpeTUUecKUX pa3ieioB TUCLUILIMHBI, 20
MOJITOTOBKA K 3aHITHSIM CEMUHAPCKOTO THIIA
Pazgen 3 OcHOBBI MPOrpaMMHPOBAHNS MUK-
POKOHTPOJLJIEPOB
Tema 3.1 [lonsiTE MUKPOKOHTpOJLIIEPA 1
Tema 3.2 Yopasnenne nopramu B AVR GCC 1
Tema 3.3 IIporpammupoBanue Arduino 1
Pa6ora ¢ WinAVR. Hcnons3oBanue Visual studig o
JUIs IporpamMmupoBanus Arduino
M3ydeHne TEOPETUYECKUX Pa3ieioB TUCIUTUINHBI, 20
MOJIFOTOBKA K 3aHITHSIM CEMHUHAPCKOTO THIIA
WunuBunyanbpHas KOHCYJIbTaIMs 1
utroro 16 16 16 | 60
10 JMCUHUINJIHHE

* peasnzyetcs B popMe PAKTHUSCKOHN MOATOTOBKU

6 BaeaynuTopHasi caMmocTosiTeIbHASI PA00Ta 00y4aIOIMXCH MO JMCUHUILIHHE (MOAY-
JI10)

[Ipy mmaHupOBaHUU CAMOCTOSITENILHON paOOTHI CTYIEHTY PEKOMEHAYETCSI PYKOBOJCTBO-
BaThCsl CIETYIOIIUM PACTIPEICICHUEM YacOB Ha CAMOCTOSITEIbHYIO paboTy (Tabnwuia 4):

Ta6n1/1ua 4 — PCKOMCHI[yCMOe pacnpeaACIICHUEC YaCOB Ha CaMOCTOATCIIbHYHO pa60Ty

KoMnoHeHTBhI caMOCTOSATEIbHOI padoThl KoJsinyecTBo 4acoB
M3y4yeHue TeopeTHuyecKux pa3esioB JUCHUIIINHBI 20
[TonroroBka K 3aHITHSIM CEMHUHAPCKOI0 TUMA 20
IToaroToBka u opopmiaeHue TPOBEPOYHON PabOTHI 20
WumBuaya bHast KOHCYJITALUs 1
61

7 OueHoYHbIE CPeCTBA JIA NPOBEAeHHs TEKYIIEr0o KOHTPOJISI M IPOMEKYTOUYHOMI
arrecTauMu 00y4aromMXcs M0 JMCUMILINHE (MOTYJII0)

(DOHI[ OICHOYHBIX CPCACTB JIA MPOBEACHHUA TCKYLIECTO KOHTPOJIS YCIIEBAEMOCTH U ITPO-
MEXYTOUHOM aTTecTauu npesacrasieH B [Ipunoxenun 1.

IToHBIA KOMIIJIEKT KOHTPOJIbHBIX SallaHI/Iﬁ WM WHBIX MaTCpHajioB, HGO6X0}II/IMBIX I
OLIEHUBAHMsI PE3y/IbTaTOB O0YUYEHUS O JUCHUILIMHE (MOAYIII0), MPAKTUKE XPaHUTCS Ha Kade-
pe-pa3zpaboTurke B OyMa>kHOM U 3JIEKTPOHHOM BHJIE.
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8 YueOHo-MeTOoaMYecKOe U HHPOPMALTMOHHOE o0ecTedeHne TUCHUIIIMHBI (MOTYJIA)

8.1 OcHoBHas quTEpaTypa
1) Crarusko, P. V. UndopmarmoHHbie TEXHOJIOTHH : yueOHOoe mocobue / P. V. Cratus-

ko, A. U. PribakoBa. — benropon : benaroponackuii rocyjapCTBEHHbBIH TEXHOIOTUYECKHA YHU-
BepcuteT uM. B.I'. [llyxoa, OBC ACB, 2012. — 168 c. — TekcT : 37IeKTpOHHBIH // DIEKTPOH-
HO-OMOIMOTeYHAs cucrema IPR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/28346.html (mara obOpamenus: 24.06.2021). — Pexum moctyna:
JUISL aBTOPHU3HP. TOJIb30BATEICH.

2) OcHoBbI HHGOPMAIIMOHHBIX TEXHOIOTUH : yuyebHoe mocobue / C. B. Hazapos, C. H.
benoycosa, . A. becconosa [u ap.]. — 3-e u3a. — Mocksa, CapartoB : IHTepHET-Y HUBEpCUTET
Nudopmanmonnsix Texnonoruit (MHTYUT), Aii [Tu 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 obpamenus: 24.06.2021). —
Pexxwum noctyna: st aBTOpU3HP. TOIB30BATENIEH.

3) TonosuipiHa, M. B. TIpoekTHpOBaHUE PaJHOIIEKTPOHHBIX CPEICTB Ha OCHOBE CO-
BPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJIOTHH : yueOHoe mocobue / M. B. ['omoBunpiHa. — 3-¢€
u3ll. — Mocksa : Unrepuer-YHuuepcurer Undopmannonnsix Texunonoruit (MHTYUT), At [1u
Ap Memma, 2020. — 503 c¢. — ISBN 978-5-4497-0690-4. — TekcT : 31EKTpOHHBIN // DIek-
TPOHHO-OMOIMOTEUHAs cucremMa IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/97578 . html (mata oopamenus: 24.06.2021). — Pexum mocryma:
JUTS aBTOPHU3HP. MTOJIb30BATEICH.

8.2 JlonoJHUTe/IbHAs JIUTEPATYypa

1) CasBareeBa, JI. A. JlabopaTopHblii IpakTHKyM 10 auctuiuimae «MHDopMannoHHbIe
texnosorun» / JI. A. CaBBateea, B. A. Muknym. — Canxrt-IletepOypr : Poccuiickuii rocynap-
CTBEHHBIN THIpoMeTeoposiornueckuii yausepcuter, 2008. — 96 ¢. — Tekcr : 37eKTpOHHBIH //
DNeKTPOHHO-ONOIMOTeYHAs cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/17916.html (mata oopamenus: 24.06.2021). — Pexkum mocryma:
JUIs aBTOPU3HP. M10JIb30BATENCH.

2) Jluxauesa, I'. H. Undopmanmonnsie TexHonoruu : yueonoe nocodue / I'. H. Jluxaue-

Ba, M. C. 'acmapuan. — MockBsa : EBpazuiickuit oTKpbITBI HHCTUTYT, 2007. — 189 ¢. — ISBN
978-5-374-00032-0. — Tekct : 37eKTpOHHBIA // DineKkTpoHHO-OmOmmoreuHas cucrema IPR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/10687.html (mara oOpameHus:

24.06.2021). — Pexxum roctyna: it aBTOPU3UP. MOJIH30BATEICH.

3) MeTtoap! peleHns CrielualIbHbIX 33Ja4 ¢ UCIOJIb30BaHHEM MH()OPMAIIMOHHBIX TEXHO-
noruii : mpakTukyM / coctaButenu A. C. EpmakoB. — MockBa : MOCKOBCKUI TOCYAapCTBEHHBIM
cTpouTenbHbI yHuBepcurer, A [lu Dp Menua, ObC ACB, 2014. — 133 ¢. — ISBN 978-5-
7264-0973-3. — Tekcr : 3neKTpOoHHBIH // DnekTpoHHo-0nbamoTeuHas cucrema [IPR BOOKS :
[caiit]. — URL: https://www.iprbookshop.ru/27893.html (mata oOpamenus: 24.06.2021). —
Pexxwum noctyna: st aBTOpU3HP. TIOIB30BATEICH.

8.3 MeToauuecKkue YKazanusd 1Jist CTYAEHTOB 110 OCBOCHUIO JUCHUIIJIMHBI
Mertoauueckue YKa3aHugd NpUBCACHBI B JINYHOM KaOuHeTe CTYACHTA B pa3aciic y‘-IC6HO-
METOJHUYCCKHE KOMIIJICKCHI JUCIUIIIINH.

8.4 CoBpemennblie npodeccuoHaTbHbIE 623bI JAHHBIX U HH(OPMALIMOHHbIE
CIPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble MPHU 0CYLeCTBIEHUH 00pa30BaTEeIbHOI0
npoiuecca no AUCHUIINHE

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

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


http://www.znanium.com/
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8.5 IlepedeHnb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH
«HTEepHET», HEOOXOAMMBIX IJISI 0CBOEHHS AMCUUIJINHBI (MOIYJIs1)

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

2) http://ru.stackoverflow.com

3) http://arduino.proger.site/

4) https://prog-cpp.ru/micro-prog/

8.6 JlumeH3HOHHOE ¥ CBOOOIHO paclpocTpaHsieMoe MPorpaMMHoe odecrievueHue,
HCII0JIb3yeMoe NPH OCYLeCTBIeHUN 00pa30BaTeIbHOIO Npouecca

Mo JUCIHHILINHE

Tabmuna 5 — [lepeuenb UCHOIB3yeMOro MPOrpaMMHOT0 00eCeUeHUs

Haumenosanue [10 PexBHU3UTHI / YCIIOBHS MCIIOJIb30BaHUS
Microsoft Imagine Premium Jluuensnonsslit jorosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBoOoHAsT JTMIICH3US, YCJIOBHS MCIOJIB30BAHMS 1O CCHUIKE:

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

C++Builder XE3 Professional | Torosop Ne 106-AD120 or 27.11.2012 akagemuyeckas,
(akamemuueckas, OeccpodHasi | rPyIIoBas, 6€CCPOUHOE UCITOIB30BAHIE
JIULICH3U),

AVR Studio 4.19 CBoOoHast JTUIICH3US, YCJIOBUSI MCIOJIB30BAHUS 1O CCHUIKE:
http://easyelectronics.ru/avr-studio-419-i-avr-toolchain.html

9 OpraHu3anMOHHO-TIEATOTHYECKHE YCI0BUS

Opranun3zanust 00pa30BaTeIBHOTO MpoLecca PErIIaMeHTHPYETCsl y4eOHBIM TUIAHOM H pac-
HHCAaHWEeM Y4YeOHBIX 3aHATHH. SI3bIk 0OydeHus (mpenopaBaHus) - pycckuii. s BceX BUIOB
AYJAUTOPHBIX 3aHATHH aKaILCMI/I‘-IeCKI/Iﬁ qJac yCTaHaBJIUBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MHHYT.

[Tpu dopmupoBaHuK CBOCH HHAMBUAYAIBHOH 00pa30BaTEIbHOW TPACKTOPHU O0ydaro-
HII/II\/JICH HMECT IMPaBO Ha NEpe3av4CeT COOTBCTCTBYIOIINUX AWUCHUILINH U HpO(l)eCCI/IOHaJH)HI)IX Monay-
JIei, OCBOEHHBIX B IpoIiecce MPEeIeCTBYIOUIEro 00y4eHus, KOTOPbIH 0CcBOOOXKIaeT 0Oyyarole-
Irocsa OT H€O6XOHI/IMOCTI/I X IMOBTOPHOI'O OCBOCHUS.

9.1 O0Opa3oBaTe/IbHbIC TEXHOJOTHH

VY4eOHbIil npoliecc MpH MpenoiaBaHui Kypca OCHOBBIBAETCSl HA MCIOJB30BAaHUU Tpau-
[IMOHHBIX, NTHHOBALIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaauimon-
HBbIC O6pa30BaTCJIBHBI€ TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/I‘-IGCKI/I-
MH) 3aHATHSAMH. VIHHOBaIIMOHHBIE 00pa30BaTelbHbIE TEXHOJIOTHH HCIIONB3YIOTCA B BUJE IIHUPO-
KOTO IPUMEHEHUsI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3auaTuil. MHpopmanmoHHbie
o0Opa3oBaTeNnbHble TEXHOJOTHUU PEaTH3YIOTCS MYTEM aKTHUBU3AIMHU CaMOCTOSITENIBHONH DPaOOThHI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa30BaTebHOM Cpeie.

9.2 3anATHA JeKIMOHHOI'0 THIIA

JIeKIMOHHBIN Kypc MpeJIoiaraeT CUCTEMaTU3MPOBAHHOE H3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii nexkuuu ekTop 00s13aH MpeaynpeauTb CTYAEHTOB, IPUMEHUTEIbHO K KAaKOMY
6a30BoMy y4eOHUKY (yuyeOHUKaM, yueOHbIM TOCOOUSIM) OyIeT MPOYUTaH Kypc.

JlekIMOHHBIN KypC JTOJDKEH JaBaTh HAaMOOJBIINN 00beM MH(OpManu M 00eCIeunBaTh
6osee rirybokoe MOHUMaHME Y4eOHBIX BOIPOCOB IPH 3HAYUTEIBHO MEHBIIEH 3aTpare BpEMEHH,
4yeM 3T0 TpedyeTcsi OOJBIIMHCTBY CTY/IEHTOB Ha CAMOCTOSITENIbHOE U3yUeHUE MaTepHaa.


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

9.3 3aHsATHS CEMMHAPCKOI0 THIIA

CeMuHaApCKUE 3aHATHUS NPEACTABIAIOT COOOH eTaIu3aLuo JIEKIMOHHOTO TEOPETUYECKO-
ro MaTepuasa, IpoBOJATCS B LEJAX 3aKPEIJICHNs Kypca U OXBaThIBAIOT BCE OCHOBHBIE Pa3/eilbl.

OcHOBHOI (hOopMOIl IPOBENCHUSI CEMHHAPOB SBISIETCS 00CYyXkAeHHEe Hanbosee mpoodiaem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a Takke paz0oop MPUMEPOB M CUTYalMil B
AyJUTOPHBIX YCIOBHAX. B 00s3aHHOCTH mIpenojaBareist BXOJAT: OKa3aHHE METOJIUYECKOH mo-
MOIIH U KOHCYJIbTUPOBaHHUE CTYIEHTOB 10 COOTBETCTBYIOILIMM TEMaM Kypca.

AKTHBHOCTb Ha CEMUHAPCKUX 3aHATHUIX OLIECHUBAETCS MO CIEAYIOLIUM KPUTEPUSIM:

- OTBETHI Ha BOIIPOCHI, Ipe/IaraeMble MPernoaaBaTeseM;

- y4acTue B AUCKYCCUSX;

- BBIIMIOJIHEHUE NTPOEKTHBIX U UHBIX 33aJaHUH;

- aCCUCTUPOBAHUE MPEIO0IaBATENI0 B IPOBEACHUN 3aHITUH.

OtBeT fosKeH ObITh apryMEHTHUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJIEPKATh
CCBIJIKH HA UICTOYHUKHU.

Jlokazpl U ONIIOHMPOBAHUE JOKJIAJ0B MPOBEPSIOT CTENEHb BIIAJACHUS TEOPETHUECKUM
MaTepuaioM, a TAKKe€ KOPPEKTHOCTb U CTPOIOCTh PaCCyKICHUI.

OneHrBaHue 3aJaHU, BBIOJHEHHBIX HA CEMHUHAPCKOM 3aHATUHU, BXOJUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4aOIUXCS 10 JUCHUILIMHE (MOAYJII0)

CamocrodrenbHas paboTa CTyAEHTOB — 3TO IPOLECC aKTUBHOIO, LIEJIEHAIIPABICHHOIO
IpUOOpETEHNs CTYIEHTOM HOBBIX 3HaHUH, yMEeHUH 0e3 HEemOCPeICTBEHHOIO0 Y4acTHsl Mpernoa-
BaTells, XapaKTEPU3YIOIIMICI TPEAMETHONW HANpPaBICHHOCTHIO, 3()()EKTHBHBIM KOHTPOJEM H
OLIEHKOI pe3ysIbTaToB AEATEIbHOCTH 00yUaroIIerocs.

[enu camocTosATENbHOM pabOTHI:

- CUCTEMAaTHU3alMsl U 3aKPEIJICHUE TIOJYyYEHHBIX TEOPETUUECKUX 3HAHUN U IIPAKTHUYECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHe U pacIliipeHne TEOPeTHUECKUX 3HaHUI;

- (popMUpOBaHUE YMEHUN HCIIOJI30BATh HOPMATUBHYIO U CIPAaBOYHYIO JTOKYMEHTAIHUIO,
CIELUAIIbHYIO JIUTEPATYPY;

- pa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEN, aKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH U
OpraHU30BAHHOCTH;

- (hopMHpOBaHHE CAMOCTOSTENILHOCTH MBIIUIEHUS], TBOPYECKOW MHUIIMATHUBBI, CIOCOOHO-
CTE! K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CaMOpEaIn3allti;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaIEMUYECKUX HABBIKOB.

CamocrodTenbHas paboTa MOXKET OCYLIECTBISATHCS MHIUBHIYaIbHO WM TPYHIaMU CTY-
JIEHTOB B 3aBUCHUMOCTH OT 1I€JIU, 00BbEMa, YPOBHS CII0)KHOCTH, KOHKPETHOM TEMaTHKH.

TexHon0rUs OpraHu3ay CaMOCTOSTENbHON pabOThl CTYICHTOB BKJIIOYAET MCIIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaT€pUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyTUTOPHON €aMOCTOATENbHON pabOThl CTYJEHTOB MOXKET
MPOXOJIUTH B MMCbMEHHOM, YCTHON WJIM CMEIIaHHOHN (opMe.

CTyneHTbl JOJDKHBI MOJXOAUTh K CaMOCTOATENBbHOM paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSl TEOPETHUYECKUX 3HAHUM, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOMPOCHI Kypca, IPUOOPETEHNs ONpPEeIeICHHBIX HAaBBIKOB M MCIIOJIb30BaHUs Mpodec-
CHOHAJIbHOW JIUTEPaTypHI.

9.5 Meroanueckne yKa3zaHus 1JIsl 00y4alOIMXCs 110 OCBOCHMIO I CUMIIJIMHBI
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[Tpu M3yd4eHun AUCHUILTMHBI 00YYaIOIUMCS IIeTIECO00Pa3HO BBINOJIHATH CIEAYIOIINE pe-
KOMEHALNHN:

1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne n3yuyeHust Kakoro-inbo pasjena 1o yueOHUKY MM KOHCIEKTHBIM MaTepuajiaM
PEKOMEHIyeTCs 110 IaMATU BOCIIPOU3BECTU OCHOBHBIE TEPMUHBI, OIIPEACIICHUS, TIOHATUS pas3ze-
na.

3. Ocoboe BHUMaHUE CIIEyeT YACTUTh BHIIIOJHEHUIO OTUYETOB 0 MPAKTHYECKUM 3aHITH-
SM ¥ MHJMBH1yaJIbHBIM KOMIUIEKCHBIM 33JaHUSIM Ha CaMOCTOSITEIbHYIO paboTy.

4. Bcs TemaTyKa BOIIPOCOB, U3Y4aeMbIX CaMOCTOSITENIBHO, 33Ja€TCs Ha JIEKUUAX Mpeno-
naBaresneM. VM ke 1aroTcs HCTOYHMKH (B MEPBYIO O4epe/lb BHOBb M3aHHBIE B IEPUOANYECKON
HAYYHOI JuTeparype) Ui 6ojee AeTaIbHOTO MOHUMAaHUs BOIIPOCOB, 03BYYCHHBIX Ha JICKIHH.

IIpu camocTosTeNIEHON MPOPAOOTKE Kypca 00yUdaroUIuecs J0JKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONPECNCHHS U (DaKThI;

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKLIMOHHOM 3aHATUU MaTepuall U IONOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM 110 JaHHOM TEME JINTepaTyphbl;

- U3yYUTh PEKOMEHJOBAHHYIO JIUTEPATypy, COCTABIIATH TE€3UCHI, AHHOTALIMA U KOHCIIEKTHI
HanOoJice BAXKHEIX MOMCHTOB;

- CaMOCTOSTENbHO BBINOIHATH 3a/1aHNS, aHAJIOTHYHBIE IIPEIaraéMbIM Ha 3aHATHUSAX;

- HCTIOJIB30BATH JJISI CAMOIIPOBEPKU MaTepHaibl OHAA OLIEHOYHBIX CPEICTB.

10 Onucanue MaTepuAIbLHO-TEXHHYECKOT0 00ecrneyeHus, He0OX0IMMOro sl 0Cy-
HIEeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOIecca Mo JUCHUIINHE (MOYJII0)

10.1 YueOHo-s1a00paTopHOoe 000pya0BaHUE
Tabmuna 6 — [lepeuens o0opynoBanus nadbopaTopuun

HaunmenoBanue aynuropuun
Aynuropust Hcnonezyemoe 006opynoBanue
(;raboparopun)
211/3 JlaGopatopus komrbloTepHO- | [lepcoHambHBIE KOMITBIOTEPHI
ro mpoekTupoBaHus u moxe- | Jloctyn B cerp Internet, mHpOpPMaMOHHBIM pe-
JIMPOBAHUS CypcaM YHHBEPCHTETa

10.2 TexHuueckue u 31eKTPOHHbIE CPeICTBA 00y4eHU

[Tpu npoBeneHny 3aHATUH UCHOIB3YETCs ayJUTOPUs, 000pyIOBaHHAs IPOEKTOPOM (CTa-
[IMOHAPHBIM WJIM NIEPEHOCHBIM) JUIsl OTOOpaxkeHus npe3zeHTanuii. Kpome toro, mpu nposeneHun
JIEKIIUN U MPAKTHUECKUX 3aHATUH HEOOXOMM KOMIIBIOTEP C YCTAHOBJICHHBIM Ha HEM Opay3epom
U IIPOrpaMMHBIM 00€CTIedeHUEM I IEMOHCTPAIK NTPE3EHTAIHH.

CamocrositeibHas padora.

[TomernieHust 1y1si cCaMOCTOSATEIBLHON paOOThl OCHAIICHBI KOMIBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO TIOJIKIIIOUEHHS K ceTH «VIHTepHeT» U JOCTYNOM K SJIEKTPOHHOM HH(POPMAIIMOHHO -
obpazoBarenbHoi cpene KHATY:

- yutanpHbI 3a1 HTh KHAT'Y;

- KoMIbIOTepHBIC Kiacchl (ayn. 202, 207 xopmyc Ne 3 ).

11 HNuble cBenenus

MeTozmqecm/le PECKOMEHIAIIMH 110 oﬁyqeﬂmo Ju ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSIMH 3/10POBbi U HHBAJIU/A0B

OcBoeHue JUCIHHUITIIMHBI O6y‘-IaI-OHII/IMI/IC$I C OrpaHUYCHHBIMH BO3MOXHOCTIAMU 310POBBA
MOXET OBITh OpTraHnu30BaHO KaK COBMCECTHO C APYIrUuMU O6y‘-IaIOH_II/IMI/IC$I, TaK U B OTACJIBHBIX
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rpynmnax. [Ipennonaratorcs cienuaibHble YCIOBHS JUISl ITOIY4eHUs] 00pa3oBaHMs 00yJaronuMu-
Csl C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-nierarorndeckuii cocTaB 3HAKOMHUTCSI C TICUXOJI0T0-(DU3HOTOTHISCKHUMHU
OCOOCHHOCTSIMU OOYYarOIIMXCsS MHBAJIUJOB U JIUI[ C OTPAHUYEHHBIMH BO3MOXXKHOCTSIMHU 3/10pO-
Bbsl, MHAUBUIYAIBHBIMU MPOrpaMMaMH peaOWIuTallii UHBATHIOB (pu Hamuuuu). [Ipu HEeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOMOJHUTEIbHAS MOAEpKKa MPErnoAaBaHus ThIOTOPAMU, TCHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, TIPOLIEIIIIMMHU TTOATOTOBKY aCCHCTEHTaMH.

B cooTBeTcTBUU ¢ MeTOAMYECKUMHU pekoMeHaanusIiMu MunoOpHayku PD (yTB. 8 anmpens
2014 r. N AK-44/05BH) B Kypce MpEAIoiaraeTcsi MCIOJIb30BaTh COIMAIbHO-aKTUBHBIE M pe-
(bieKCUBHBIE METOABI 00YUYEHHUSI, TEXHOJIOTUU COLIMOKYIbTYPHON peabuIuTallK C IENIbI0 OKa3a-
HUS [IOMOILY B YCTAaHOBJIEHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYrUMU CTY/EH-
TaMu, CO3JaHUH KOM(POPTHOTO TICUXOJIOTMYECKOr0 KiMMaTa B cTyAeHuecko rpymnne. [londop u
pa3paboTka y4yeOHBIX MaTepHajoOB MPOU3BOAATCS C YYETOM IMPENOCTABICHHUS MaTepualia B pas-
JUYHBIX (hopMax: ayAHalbHOM, BHU3YyalbHOM, C HCIOJB30BAHHWEM CIELHMAJIbHBIX TEXHUYECKHX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuuiuinHbl JunamMu ¢ OB3 ocyiiecTBiseTcss ¢ UCHOIb30BaHUEM CPEICTB
00yudeHusl 00ILEro M CrelruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs). MaTepualbHO-TEXHUYECKOE 0OecleyeHre MpeaycMaTpUBaeT NMPUCIOCOOIECHUE ayUTO-
puit k Hyxnaam aun ¢ OB3.

dopma npoBeACHUS aTTECTAIMK AJS CTYACHTOB-UHBAINIOB YCTaHABIMBACTCS C YYETOM
WHIUBUIYAJIbHBIX MCUX0(pU3NUYecKux ocoobenHocren. s crynentoB ¢ OB3 npenycmaTpuBaet-
csl JocTymHas (GopMa MpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJICTB, 2 UMEHHO:

- B TIEYaTHOW WM DJCKTPOHHOW ¢opMme (g IUI C HAPYMIEHUSIMH OIOPHO-
JBUTATEIBLHOTO alaparta);

- B Ie4aTHOM (popMe MM AIIEKTPOHHOH (POpME C yBETHUYEHHBIM MIPHUPTOM B KOHTPACTHO-
CTBIO (7151 JIUII C HAPYLIEHUSIMU CIIyXa, Pe4H, 3peHus);

- METOJIOM YTEHUS aCCUCTEHTOM 33aaHUs BCIYX (JUIs JIML C HAPYIIECHUSMU 3PEHMUS).

CryneHTaM ¢ WHBaJIMIHOCTBIO YBEIMYMBAETCS BpeMsl Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYIEHTOB MpeaycMaTpUBAETCs JOCTyMHAs (opMa mpeaocTas-
JICHUs] OTBETOB HA 3a/laHusl, a UMEHHO:

- IUCbMEHHO Ha OyMmare wiM HabOpOM OTBETOB Ha KOMITbIOTEpE (IJIs JIUL C HApyILIEHU -
MU CIIyXa, peun);

- BBIOOpPOM OTBETA U3 BO3MOXKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT acCUCTeHTa (st
JUI C HApYLIEHUSIMUA ONIOPHO-ABUTATENILHOIO aIllapaTa);

- YCTHO (17151 JIUL C HApYIIEHUSIMU 3PEHHSI, OIOPHO-IBUTATEIBHOTO allapara).

ITpu HEOOXOAMMOCTH 17151 00YUAIOIMIMXCS ¢ MHBAJIMIHOCTBIO MPOLelypa OLICHUBAHUS pe-
3y/bTaTOB OOYUEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO 3TAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«IIpukagHOEe MPOrpaMMHPOBaAHNE MUKPOKOHTPOJIJIEPOBY

Hanpanenune noaroToBku

11.03.04 DnexTpoHHKA U HAHO3JIEKTPO-

HUKA
Hamnpasnennocts (npoduins) obOpaszoBarensHoil mpo-  [IpoextupoBanue AIEKTPOHHBIX
rpaMMBbl YCTPOMCTB

KBanudukarms BbITyCKHUKA bakanasp

["'on Hayasia NOArOTOBKHU (IO yueOHOMY IJIaHY) 2021

dopma o0yueHHs Ounas ¢popma
Texuonorust 00y4eHus Tpanuumonnas
Kype Cemectp TpynoeMKocCTsb, 3.€.
1 2 4

Bun npomexyTouHOM arTecTauuu

ObecneunBaroliee moapasaesieHue

DK3aMeH

Kadenpa «I[IpombliieHHAs 3I€KTPOHUKAY
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHImu 1 MHANKATOPHI MX TOCTHXKCHHS

Ko n naumenoBanue
KOMIIETEHIIN U

Nunukatopel 1OCTHXKEHUS

[Inanupyemblie pe3ynbTaThl 00y-
YEHUS 110 JIUCIUILTIHE

Ob6memnpodeccnoHanbHbIC

OIIK-5 Cnocoben
pa3pabaTbIBaTh ajro-
PUTMBI U KOMIIbIO-
TEPHBIE TPOTPAMMBI,
IIPHUTOJTHBIC JIS
MPAKTUIECKOTO TIPH-
MEHEHHS

OIIK-5.1 3naer nporpamMmmMHoOe obec-
neueHue, UCIoIb3yeMoe IS paszpa-
OO0TKU aIrOPUTMOB U MPOTPAMM, IIPH-
TOJTHBIX JJIs1 TPAKTHYECKOTO TIPUMeE-
HEHUS

OIIK-5.2 Ymeer pazpabaTsIBaTh ajro-
PUTMBI U KOMIIBIOTEPHBIE IPOTPAMMBI,
MPUTOIHBIC JISl MPAKTUYECKOTO MPH-
MEHEHHUS

OIIK-5.3 Bnajeet HaBbIKaMU 10 pas-
paboTKe alNroOpuTMOB M KOMITBIOTEP-
HBIX TIPOTPaMM, MPUTOTHBIX JIIS
MPAKTUYECKOT0 MPUMEHEHUS

3HaTh COBPEMEHHbIEC IPUHIINIIBI
pa3paboTKH aIrOPUTMOB U TIPO-
rpaMM JUIsi MUKPOKOHTPOJLIEp-
HBIX YCTPOMCTB.

YMeTs pemiaTh 3a1a4u 110 NpHU-
KJIaJIHOMY IIPOrpaMMHUPOBAHHIO
MUKPOKOHTPOJLIIEPOB

Brnaners HaBblkamMu mo paspa-
00TKE alrOPUTMOB M KOMIIBIO-
TEPHBIX IpPOrpamMMm A1 MHKPO-
KOHTPOJIJIEPHBIX YCTPOMCTB

Tabmuna 2 — [Macriopt G oH/1a OIICHOYHBIX CPEJICTB

Konrposmpyemsbie | @opmupyemas HaunmeHnoBanue
pa3aeJibl (TeMbl) | KOMIIETEHUMS OLICHOYHOI 0 IHoka3aTenu OLeHKHU
AU CIUILJINHbBI CpeAcTBa

Paznensr 1 — 3 OIIK-5 Jlaboparopusbie pabotsl | [lodHOTa ¥ PaBUIBHOCTH BB
IIOJIHEHHMSI 3aJaHus

Paspgensr 1 — 3 OIIK-5 IIpaktnueckue 3amanusa | [lomHOTa U TPABUIIBHOCTH BBl
IIOJIHEHHMS 3aJaHuUs

Paznener 1 — 3 OIIK-5 IIpoBepounas pabota IlonrHoTa W TPaBUIBHOCTH
BBIITOJIHEHUS 33]1aHUS

Paznmensr 1 — 3 OIIK-5 Bomnpocsl k 3x3aMeny [lomHoTa M apryMeHTHpO-
BAHHOCTH OTBETOB

2 MeToauyeckue MaTepuaJibl, ONpeie/siolue Npoueaypbl OeHUBAHNUS 3HAHM,
YMeHUii, HABBIKOB H (MJIH) ONBITA AeSTeJIbHOCTH, XapaKTepu3youme npoiecc popmMupo-

BaHHUS KOMIIETEeHI M

MGTOI[I/ILIGCKI/IG MaTepHuaJibl, OMMPECACIAIOMNE TPOLUCAYPbl OLICHUBAHUSA 3HaHHfI, YMCHHﬁ,
HaBBIKOB U (I/IJ'II/I) OIlbITa ACATCIIBHOCTH, NPCACTABIICHBI B BUIC TEXHOJIOTHYISCKOH KapTbl JUCLIU-

TUTHHBI (Tabnuma 3).

Tabmuia 3 — TexHosornueckas Kapra

HaumenoBa- Cpoxu Hlkana
Kpurepun
HHE OlIeHOY- BBIIOJI- OLlCHNBAa-
OLICHHBAHUS
HOI'0 CPeCTBA | HEHMs HHUS
2 ceMecTp
Hpomesricymounas ammecmavyusn ¢ popme Ik3amen
1 | JIaGopatopHast | B TeueHue | 5 6amIoB 5 GaoB — CTYIEHT IMOKa3aj OTJIMYHbIE HABBIKU
pabora | cemecTpa IIPUMEHEHHUS [TOITYYCHHBIX 3HAHUM U YMEHWUH IIpU
2 | JlaboparopHast | B TedeHHue | 5 OayuioB




14

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 | 5 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 3aau B paMKax
5 JlaGopaTopHas | B TeueHHe | 5 OayoB YCBOGHHOTO Y4eOHOr0 MATEPHATIA.
pabora 5 cemectpa 3 Oayuia — CTYIEHT MOKa3ajl yJIOBJIETBOPUTEIHHOE
6 | JlaboparopHas | B TeueHHE | 5 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 PaMKaxX YCBOEGHHOTO y4eOHOro
8 | JlaboparopHast | B TeueHHE | 5 OayIOB Marepuaa.
pa6oTa 8 ceMecTpa 0 GawioB — CTyAEHT HPOIEMOHCTPUPOBAT HEIO-
9 Ha60paT0pHa;{ B TeueHwue | 5 0ajLJIOB 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 TeuyeHue | 5 OayIoB
3ananue 1 cemecTpa
12 | IlpakTudeckoe | B TedeHHe | S5 OamioB
3aanue 2 cemMecTpa
13 | IlpakTrueckoe | B TedeHHUe | 5 O6amioB
3ajanue 3 cemecTpa
14 | [IpakTuueckoe | B TeueHHe | 5 OaysIoB
3ananue 4 cemMecTpa
15 | [IpakTuueckoe | B TeueHue | 5 OayIoB
3agaHue 5 ceMmecTpa
16 | IlpakTudeckoe | B TedeHue | S5 OamioB
3azanue 6 cemMecTpa
17 | Ilposepounas | B Tedenue | 10 6amnoB | 10 GawioB — CTYAEHT MOKa3al OTIMYHbIE HABBIKU
Pab6ora cemecTpa IIPUMEHEHHUS TTOITYYEHHBIX 3HAHUA U YMEHWH ITpU
pelleHr TPOQECCHOHATBHBIX 3a7ad B paMKax
YCBOEHHOT'0 y4eOHOro Matepuara.
8 OaIoB — CTYZEHT MOKa3ajl XOpOIME HABbIKU
IIPUMEHEHHUS TTOITYYEHHBIX 3HAHUM U YMEHUH ITpU
peleHrr TPOQECCHOHATBHBIX 3a7ad B paMKax
YCBOEHHOT'0 y4eOHOro MaTtepuaa.
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 MaTepHaIa.

8 OayIoB — CTY/IEHT MOKa3aJl XOpOIME HAaBBIKU
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HaunmeHoBa- Cpoku Ixana
HHE OLIeHOY- BBIIOJI- OLICHHBAa-
HOI'O CPEJCTBA | HEHMH HHUSA

Kpurepun
OlleHHBAHUS

TIPUMEHEHHS TTOTyYCHHBIX 3HAHUIM U YMCHHH MPH
pelICHHH MPOPECCHOHATBHBIX 33/1ad B paMKax
YCBOGHHOTO Y4eOHOT0 MaTepraia.

6 OaUIOB — CTY/ICHT MOKa3aJ1 Y/IOBJICTBOPUTEIIEHOE
BIIAJCHIC HAaBbIKAMHM TIPHMCHEHHUS TOy4YCHHbIX
3HaHMH M YMEHWH TPH PelIeHHH MpodeccHoHab-
HBIX 337184 B PAMKaX YCBOCHHOTO Y4eOHOrO MaTepy-
aja.

0 GawioB — CTYAEHT TPOIEMOHCTPUPOBAT HEIO-
CTaTO4YHbIM YPOBCHb BJIAJICHWA YMCHUAMU U HABBI-
KaM{ TIpY PEIICHUH MPOPECCHOHATBHBIX 33124 B
paMKax YCBOGHHOIO y4eOHOIro MaTepraa.

UTOTI'O: - 100 6ayutoB -

Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHHs 10 JUCHUILIMHE:

0 — 64 % oT MakCHMaJIbHO BO3MOXKHOW CYyMMBI 0aJjIOB — «HEYAOBJIETBOPUTEIBHOY (HEIOCTATOY-
HBIA YPOBEHbB JIJIsl IPOMEXKYTOUYHOM aTTecTallK 110 JUCLUIUIMHE);

65 — 74 % OoT MakCHUMaJbHO BO3MOYKHON CYMMBbI OaJIJIOB — «YAOBJIETBOPUTEIILHOY» (IIOPOTOBBII
(MMHMMAJIBHBIN) YPOBEHbD);

75 — 84 % 0T MakCHUMaJIbHO BO3MOXHOW CyMMBbI 0aJUIOB — «XOPOLIO» (CPEIHUN YPOBEHbD);

85 — 100 % oT MakcuManbHO BO3MOKHOM CyMMBI OQJIJIOB — «OTJIMYHOY» (BBICOKUH (MaKCHMallb-
HBII) YPOBCHB)

3 TunoBble KOHTPOJIbLHBIE 32/1aHNUS WM HHBIE MATEPHAbI, HEOOXOAUMBbIE 1151
OLICHKHM 3HAHWI, YMEHHMI, HABBIKOB M (MJIM) ONBITA JeATEJbHOCTH, XapaAKTepPH-
3ywouue npouecc popmMupoBaHUA KOMIIETEHIMI B X0/1e 0CBOEeHHS 00pa3oBa-
TeJbHOH MPOrpaMMbl

3.1 3aganus AJ8 TeKyLero KOHTPOJIsA yCIeBaeMOCTH

Jlabopamopnas paboma 1. IlporpammupoBaHue apu(pMETHUECKUX Onepauit

ABTOMaTHYECKasl yCTaHOBKA ITaKETOB

YcTaHOBKA C KOMaHIHOW CTPOKHU

Hactpolika nepeMeHHbBIX OKPYXKEHHS

Onuuu KOMIUISAIIH

Komnusiiyst U3 MHOXeCTBa HCXOJTHUKOB

ﬂa6opamopuaﬂ paboma 2. JIupeKTUBHI IIperporeccopa

1. TIlpuBeaute npumep ucnoiabzoBaHus pyHkuuu printf() ans BeIBOAA 3HAYEHMH IBYX
LIEJIOYHMCIICHHBIX TIEPEMEHHBIX Ha dKpaH.

2. 3anmummure ¢pyHkuuio scanf() s BBoJa CHMBOIIA C KJIABUATYPHI

3. 3anmmmre aupektuy #define nuis 3aganus koHctauTel ¢ uMeHeM LENGTH pagnoii 10
4. IlpuBenure mpuMep Makpoca, MO3BOJISIFOIINI BO3BOAUTH YUCIIO B KBaIpaT.

5. C moMoIpI0 KakUX JUPEKTUB MOXHO BBIIOJIHATH YCIOBHYIO KOMIWISALUIO TPO-
rpaMMbI?

Jlabopamopnas paboma 3. Y CIOBHBIE OTIEpaTOPHI ITUKIIA

1. 3amummure ycnoBHbIN onepaTop if 171 onpeaeneHus 3HaKka NepeMEHHO var.

2. B kakwx ciydasx cliefyeT UCTOIb30BaTh oreparop switch?

3. MHcnonp3ys ycnoBHBIN onepaTop, BBITOJIHUTE MPOBEPKY Ha MPHHAJUICKHOCTh 3HAUE-
HUA TepeMeHHou auana3ony [10; 20).

4. TlpuBenute MporpamMmy 3aMeHbI MaJbIX JaTUHCKUX OYKB OOJBIIMMH C UCIOJIb30Ba-
HUEM orieparopa switch.

agkrownE
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[TpuBenuTe 0003HAUCHHE JIOTHUECKOTO 3HAKA «HE PABHOY.
B uem otimuuns mexay oneparopamu while u do while?
JaiiTe moHsATHE BIOKEHHBIX LIUKIIOB?
UTo Takoe UK C mpeaycaoBuem?
10 UTto Takoe LUK C OCTYCIOBUEM?
Jlabopamopnas paboma 4. O6pabOTKa CTATHYECKUX MACCHBOB
Uro Takoe MaccuB? MHAEKC 3JIEMEHTA MaccuBa’?
Kak BBeCTH U BBIBECTH 3JIEMEHTHI BEKTOPA B CTPOKY U B cTos0e?
CriocoObl onMcaHusi ¥ MHUIMAIU3AU MacCUBOB.
BBoJ 1 BBIBO/I CHMBOJIOB U CTPOK.
OyHKIUH U1 pabOTHI CO CTPOKAMH.
ﬂa60pamopua;z paboma 5. DyHKIUHA

1. Onucanue Gyukuun. s 4ero 0ObSBISIETCS TPOTOTHUIT?

2. Uro Takoe opMasibHbIC U (hakTHUeCcKHe rapameTpbl? JIoKkambHbIC U IIT00aTbHBIC?

3. Kak MOXHO TniepeiaBaTh MaCCHB B ()yHKITHIO?

4. CriocoObI BbI30Ba () yHKIIHA.

Jlabopamopnas paboma 6. Ctpykrypsl B C++
OOBEKTHO-OPUEHTHUPOBAHHOE MTPOTPAMMHUPOBAHUE, UTO 3TO?
OObsiBIIEHUE CTPYKTYpPBI

3aaHHBIC B CTPYKTYpE MOJIS

Onpenenenne CTPYKTYPHOU MEPEMEHHOH 3a/1a€TCsI B BUJIE
PeanuzoBath cTpykTypy SimpleStruct ¢ nByms nossmu first u second
ﬂa60pamopHaﬂ paboma 7. Kiaccel B C++

PeanuzoBars knacc Vector3D

PeanuzoBate kitacc Money

PeanuzoBats kitacc Angle

PeammzoBats kiacc Point

PanmonansHas (HecokpaTumas) Apoob

ﬂa60pamopHaﬂ paboma 8. Koncmpykmopul u ocnoguvie npunyunst OOIT
PeanuzoBarh Hacienyembiil kinace Student (CTyaeHT).
PeanuzoBats Hacnemyemsrii kiace Teacher (mpemnogaBaTenp).
PeanuzoBaTh Hacnenyemslit kinace Doctor (Bpau).
PeanuzoBath Hacneayemslil kiacc Driver (BoauTens).
PeanuzoBath Hacnenyemsiii kiacc Translator (mepeBoauuK).
Jlabopamopuas paboma 9. Hacnedosanue u abcmpaxmuvie Kiaccol

1. PeanuzoBatb Hacieayemblil kiacc Dispatcher (aucnetuep).

2. PeamuzoBark HaciexyeMsblil kitace Stewardess (cTroapecca).

3. PeanusoBath Hacnenyemslil kiace Ballerina (Ganepuna).

4. PeanuzoBath Haciemyemsii kiacc Lawyer (agBokar).

5. PeanuzoBate Hacnenyemsril kitace Milkmaid (mosipka).
Jlabopamopnas paboma 10. Paboma ¢ WinAVR. Hcnonvzosanue Visual studio ons npoepammu-
posanusi Arduino

1. [dononuurensHsle napamerpsl AVRDUDE

2. Ckeru WinAVR-koro Blink-a, nepenecénnsiii B Arduino IDE

3. Uro BKIIIOUYAET B ce0s1 MHTETPUPOBAHHAS cpefia pa3padoTKu?

4. Kakue yTUIUTBI UCTIONB3YIOTCS AJI1 KOMITUIHPOBAHUS?

5. Jlns xakux meneit ucnonb3yroT make-daiinbi?

[IpakTuyeckue 3aganus

[IpakTuueckoe 3ananue 1. [Ipunnunel noctpoeHus aroputMos. [loctpoenue 610k-cxem
o ECIT/

[NpakxTrdeckoe 3amganue 2. Vcronp30BaHNe Pa3IMIHBIX THITOB TAHHBIX TIPH PEIIICHUH 33124

[TpakTuueckoe 3aganue 3. MaHUynATOphl U (hopMaTUpPOBAHKE BBOJA-BBIBOA

©ooNG

agkrownE
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[IpakTuyeckoe 3ananue 4. Pabora ¢ ycIoBHBIMH OIepaTopaMu
[IpakTrueckoe 3amganue 5. Pabora ¢ MHOTOYPOBHEBBIMH MaCCHBAMH
[IpakTuyeckoe 3amanue 6. PazpaboTka Kitaccos

IIpoBepounasi padora

Hcxonuble naHHbIE:

1. Co3pgaiite CTpyKTypy C UMEHEM train, COAEpIKaIIyIO MOJIs: Ha3BaHUE ITYHKTa Ha3Ha-
YEHUs, HOMEp M0e3/1a, BpeMs OTIpaBieHus. BBecTn naHHbIE B MACCUB U3 IISITH JIEMEHTOB THIIA
train, yrmopsao4YUTh JIEMEHTHI IO HOMEpaM 1oe310B. J|00aBUTh BO3MOKHOCTH BBIBOJIA MH(OP-
MaIiH O Moe37ie, HOMEpP KOTOPOTo BBECH Mojb3oBaresieM. JJ00aBUTh BO3MOXKHOCTh COPTUPOBKHU
MacCHB I10 IIYHKTY Ha3HAu€HUs, IPUYEM I10€3/1a C OJIMHAKOBBIMU ITYHKTaMU HAa3HAUEHUS JIOJIXK-
HBI OBITH YIIOPSIIOYEHBI 10 BPEMEHU OTIIPABJICHHUS.

2. CocTaBUTh ONHMCAHHME Kjacca MHOTOWIECHOB OT OJHOW IMEpEeMEHHOH, 3a/laBaeMbIX
CTEMEeHbI0 MHOTOUJIEHA U MacCHUBOM K03 dunrenTos. [IpeaycMoTpeTs METOIBI sl BBIYMCIICHUS
3HAUEHUs] MHOTOWIEHA I 33JJaHHOT0 apryMEHTa, ONEPALUU CJI0KEHUS, BBIUUTAHUS U YMHOXKeE-
HUSL MHOTOWIEHOB C MOJIyYUEHHEM HOBOTO OOBEKTa-MHOIOYIECHA, BBIBOJ Ha JKPaH OMHMCAHUS
MHOTOYJICHA.

3. 3agaua Ha B3aMMOJIEHCTBUE MEXAy Kiaccamu. Paspaborarh cuctemy «ABTOOa3a».
Hucneruep pacnpenenset 3asBku Ha Pelicel Mmexxny Boaurensmu u HazHayaet aiis 3T70ro ABTO-
MoOuJIb. BomuTens MOXKeT caenaTth 3a4BKy Ha peMOHT. JlucneTdep MOXET OTCTpaHuTh Boaurens
oT paboTel. BomuTenb 1enaeT OTMETKY O BBITIOJNHEHUU Peiica u cocTosTHUN ABTOMOOWIIS.

4. 3ammdpoBaTh JaHHBIN TEKCT ¢ TOMOIIbIO mudpa Llezaps.

5. Hanbl nBa tekcra. OnuH u3 HUX 3amudpoBaH kogoM ['poncdenbaa. OnpenenuTs
kitou mudpa 'poHcdensbaa ¢ TOMOMIbIO aHaIM3a YacTOThl MOBTOPEHUN OyKB B He3alInppoBaH-
HOM TEKCTE.

6. Jlano n cnnuek. [lonb3oBaTens U KOMIBIOTEDP MOOUYEPETHO OEPYT HECKOIBKO CITUYCK
(ot 1 mo p 3a xon). [IpourpeiBaer TOT, KTO A€JIa€T XOJ MOCIEIHUM. Peann3yiiTe nmpoiecc urpsl
TaK, YTOOBI KOMIIBIOTEP MPUAECPKUBAIICS BHIUTPBIITHONW CTPATETHH, €CIIM OHA CYIIIECTBYET.

7. JIBa urpoka mo o4yepeau BHIOMPAIOT 1O OJHOMY IIEJIOMY YMCIy u3 orpeska [1; 10].
Bce BbiOpanHbIe yHcna ckiajbiBaloTcs. Mrpa mpojoikaercs 10 TeX MOp, MOKa BCS CyMMa He
cta”et paBHoi 100. BemrpsiBaer TOT, KTO clenan nocieaHui xoa. Hanummure nporpammy Juist
UTPbl C KOMIbIOTEpOM. KoMIbIOTEp NOMKEH NMPUAEPKUBATHCS BBIMTPBIIIHON CTPATETUH, €CIIU
OHa CYILIECTBYET.

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

9. Hanucares mporpamMMmy 00xo/a IaxMaTHON JOCKM KOHEM, HAaUMHAs ¢ TaHHOW KIIETKU.
Ha kaxxo#t ki1eTke KOHb JI0JKEH MOOBIBaTh POBHO OJIUH Pas3.

10. Urparot nBoe. 3anaercsa kakas-to nara 2015 rona. Kaxaplii Urpok Ha CBOeM X0e
Ha3bIBaeT OoJjiee MO3HIOK0 JaTy, yBennuuBas Ha | win 2 nubo AeHb B Mecslle, JIM00 Mecsl], HO
HE TO U zpyroe cpasdy. IIpu aTom coderanue nHA U Mecsla JOJKHO OcTaBaThCsl n1aToi. Mrpox,
Ha3BaBIui 31 nexabps, npourpsiBaer. O0a uUrparoT HawITyduM odpasoM. Mcxons u3 3agaHHON
JIaThl, BEIBECTU, KTO BBIUTPAET.

11. Ha noBepxHOCTH 11aHETHI, SBIISIIOLICHCS IapoM ¢ paauycoMm R, 3agaHbl 1Be TOY-
KM CBOMMM IIMPOTOM U NOATOTOM. HallTh MUHMMAanbHYIO JUIMHY IIYTH II0 IOBEPXHOCTH 3TOU
IUTAHETHI U3 OJJHOU TOYKHU B JAPYTYIO.

12.  Pa3zpaboTka MpuIOKEHUS JJIs MPEAMETHON 00JIacTH «YUET TOBApPOB B MAara3uHe»
Pa3paboraTh nmpuiiokeHre, Mo3BoIfoIIee cCOOUpaTh U HAKAMJIMBATh CBEIACHHS O MOCTYIIJICHUH U
peanu3ali TOBapOB HEKOTOporo maraszuHa. CTpyKTypa HpUIIOKEHHs 00s3aTeNbHO JIO0JDKHA
BKJIIOUYATh CJIEYIOIIME KJIACChl: TOBAp, IPOU3BOIUTENb, JOKYMEHT, IOCTYIJIEHUE TOBapa, peau-
3a1us ToBapa u Jip.
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13.  Pazpabotrka mpuiokeHus i NpeaMeTHoil obsactu «OpraHuzanus y4yeOHOTro
nporecca B BY3e» Pazpaborars npuiiokeHue, Mo3BOJISIOIIEE COOMpaTh U HaKaIUTMBaTh CBEJIE-
HUs 00 OpraHu3aluu U Aucrerdepusanuu yaeoHoro nporecca B BY3e. CtpykTypa npuiiokeHus
00s3aTeNBbHO JIOJDKHA BKJIIOYATh CIEAYIOUIME KJIACcChl: aKkaJeMHuyecKas rpyIra, ClelrualbHOCTh,
JUCLUILINHA, ayAUTOPHUSL, IpEnoaaBaTeib 1 JIp.

14.  HNmeercs daiin ¢ TekctoM. OCyliecTBUTh MU(PPOBAHUE TAHHOTO TEKCTa B HOBBIN
daiin myreM 3amMcu TEKCTa B MaTPHUIly CHMBOJIOB IO CTPOKaM, a 3aTE€M YTEHHE CHMBOJOB M3
3TOM MaTpHIIbl MO cTOIOIaM. OCYIIECTBUTH paCIIMPPOBKY MOTYYEHHOIO TEKCTA.

15. TexkcToBbIl (hailyl COOEPKUT KBAIPAaTHYIO MaTpPUIly, KOTOpas 3alucaHa Mo MpHH-
LUITY: O/IHA CTPOKA — OJIUH JIEMEHT MaTpullbl. Heo0X01umo onpeneuTs pa3sMepHOCTb MATPHIIbI
U TIOCTPOUTH JBYXMEPHBIN MacCHB. BbIBECTH Ha 3KpaH UCXOJHYIO MaTpUIy U Pe3yJbTaT €€ Mo-
BopoTa Ha 90° 110 4acoBOM CTpeEJKe.

3.2 3agaHus 11 IPOMEKYTOYHOM aTTecTalluu
KoHuTpoJibHbIE BOIPOCHI K IK3aMeHY

1.  Omnpenenenue nndpopmanuu. Acnektsl nHbopManuu. JJaHHbie.

2.  Cucremsl cuucienus. [IpaBuiia CIIO)KCHHS, BEIYUTAHUS U YMHOXKCHUS JIBOMYHBIX
YHCEll.

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

4.  TlpexacraBieHue OTPUIATEIBHBIX U JCHUCTBUTEIHHBIX YHCEIL.

5.  Egununnsl uzmepenus konuyectBa umHpopmanuu. IlpeacraBieHue 4ucioBOd WH-
dbopmariuu.

6. IIpencraBnenue TekcToBOI U rpaduueckoit unpopmannu B IBM.

7. Bunsl, criocoOBI IpeICTaBICHHS U CBOMCTBA HHPOpMAIu. Mepsl HHGOpMAITUH.

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

9.  beszomacnocth nanHbIX. [loHsTHE HHPOPMAIIMOHHOM 0€30MaCHOCTH.

10. Opranmzanms xpaHeHus 1 00pabOTKH HHPOPMAIHHN C UCTIOIb30BaHUEM 0a3 JaHHBIX.

11. Oransl pa3Butus WUT, BeIIENEHHBIX [0 TEXHUYECKOMY OOECHEUYEHUIO. DBOJIIOLMS
WT B 3aBHCUMOCTH OT pa3BUTHSI IIPOLIECCOB 00PaOOTKN HHPOPMAITUH.

12.  Hcropus cozganus IBM. ITokonenuss 9BM.

13.  HMudopmarmarms odmiecTa. PopMupoBaHie HHOOPMAIOHHOH KYJIBTYPBIL.

14. Crpykrypa u npuHIuI pabotsl IBM.

15. OcHoBHbIe HHPOPMAIIMOHHBIE MPOIIECCHI.

16. PasnoBugnoctu UT. O6bexkTHO—OpHeHTupoBaHHbIe UT.

17. TpebGoBaHus K NOJB30BaTENbCKOMY HMHTepdeiicy. Tubl Mmojib30BaTENbCKOTO MH-
Tepeiica.

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

19. TIlpaswmia moctpoenwus Ook-cxeM. bazoBbie yrpaBmsrone KOHCTPYKIIHH alrOpUTMA.

20.  Kommuisrops! ¥ MHTEpIpeTaTophl. [ ToKomeH s S3pIK0B POrpaMMUPOBAHUS.

21.  Ucropws n HazHavenwe s3bika Cu+-. [Ipocretiriast mporpamMma Ha si3bike Cu+

22. AncdaBuT 1 TN 1aHHBIX. Llenble U naBaromume TUIIBI.

23. BeIlpakeHHe pUCBaUBaHUI. APUPMETHICCKHIE ONEPAIIUH C [ETBIMH M TUTaBAIOIIIH-
MU II€pEMEHHBIMU.

24. Jlormveckue omeparfu, ONepariy aBTOYBEIUYCHUS W aBTOYMEHBIICHUS, TepHAp-
Hasi oreparus.

25. CocraBHo# onieparop. YCIOBHBINA OomepaTop.

26. Omeparop switch - case. Oneparop 6e3ycioBHOro nepexoaa, break, continue.

27. Omeparopsl mukiIa. Oneparop 6e3yciIoBHOTO Iepexoa, break, continue.

28. VYkazatenu. YKazaTelld U MacCHBBI. AJpecHast apuMeTuKa.
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29. CuMBOJIbHBIE MACCUBBI U CTPOKH. YKa3aTel U MHOTOMEPHBIE MacCHBBI.

30. Omneparuu s padOTHI C TMHAMHYECKOU IMaMsITHIO.

31. OOswsaBnenus u onpexaenenus. O0IacTh CyIIECTBOBAHUS UMEHHU.

32. O0macts BunumocTy uMeH. Kitaccel maMsTH.

33. OObsBieHuss 00bEKTOB ¥ TUMOB. CHHOHUM MMEHH THUIIA.

34. @ynknuu. [lepenaua aprymeHToB. YKa3zateau Ha (QyHKIIHH.

35. Ccpuiku. [lepenaua aprymeHTOB B QYHKIIUH 110 CCHUIKE.

36. @yHKIUU. APryMeHTHI IO YMOJIYaHHUIO U MepeoripeieiieHne QyHKInu.

37. la6nouns! pynkuuit. Ctpykrypsl. [lepeuncienus.

38. OOBEKTHO-OPUEHTUPOBAHHOE MporpaMmupoBanue. Kiaccsl.

39. MHuakancynsanuss B OOBEKTHO-OPUEHTHPOBAHHOM IporpaMMupoBaHuu. [Ipumepsl
MPUMEHEHHUS.

40. Tlonumopdusm B 00bEKTHO-OPUEHTUPOBAHHOM MpOrpaMMHUpoBaHud. CTaTH4eCKun
nonumopduszm B C++. [Ipumepsl mpuMeHeHHUS.

41. OpnuHouHOe HacienoBaHME B s13bike C++. MHOXXECTBEHHOE HACJIEIOBAaHUE B SI3bIKE
C++.

42. Knaccel. KOHCTpYKTOPBI U IECTPYKTOPHI.

43. KoHCTpYKTOp KONHUPOBAHUS U OMEpaIis MPHUCBaNBaHUS.



