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1 OOume mooKeHus

PaGouas nporpamma JTUCHUTITUHBI «IIpuxnangnoe MporpaMMHUpPOBaHUE
MUKPOKOHTPOJUIEPOB)» COCTAaBJIEHa B COOTBETCTBHM C TpeOOBaHUSAMHU (pelepalbHOro rocynap-
CTBEHHOTO 00pa30BaTEILHOTO CTaHIApTa, YTBEPXKJICHHOTO NMpHKa3oM MuHHCTEpCTBa 00pa3oBa-
Husa 1 Hayku Poccuiickoit @enepamnuu Ne Ne 950 ot 19.09.2017, u ocHOBHOU NpodeccHoHaIb-
HOU 00pa3oBaTebHON mporpamMmbl «HXKEHEpHOE JEJI0 B MEIUKO-OMOIOTHYECKON MPAKTUKE)
no HamnpasyieHuto 12.03.04 buoTeXxHUYEeCKUE CUCTEMBI U TEXHOJIOTHH.

[IpakTuueckasi MOArOTOBKA peaju3yeTcsi Ha OCHOBE:

[Tpodeccuonanpusiii ctanaapt 26.014 «CITELIMAJIMCT B OBJIACTU PA3SPABOTKHWU,
COITPOBOXAEHUA M UHTEI'PALIUN TEXHOJIOTUYECKUX TTPOLHECCOB U ITPOM3-
BOJICTB B OBJIACTU BUOTEXHUUYECKNX CUCTEM U TEXHOJIOT Mily». O606meHHas
TpynoBast GyHknus: A. PazpaboTka u uHTErpamus OMOTEXHHUYECKHX CHCTEM M TEXHOJOTHH, B
TOM YHUCJIE MEAUIIMHCKOTO, YKOJIOTHYECKOT0 U OMOMETPUYECKOT0 Ha3HAYCHUSI.

I1C 26.014 T® 3.1.1 TA-3 O6paboTKka pe3yapTaToB C MPUMEHEHHEM COBPEMEHHBIX HH-
(dbopMaIMOHHBIX TEXHOJIOTHHM U TEXHUYECKUX CPEJICTB

3agaun 3HAKOMCTBO C COBPEMEHHBIMHU TEHJECHUMUSAMHU Pa3BUTHSI DJIEKTPOHUKH, U3MeE-

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

OcHoBHBIE [TporpammupoBanue Ha si3pike C++

pasiensl / TeMbl | OcHOBEI 00BEKTHO-OPUEHTHPOBAHHOTO POTPAMMHUPOBAHUS

ANCHHATUTAHBI OCHOBBI IPOrPAMMHUPOBAHUSI MUKPOKOHTPOJLICPOB

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

IIpouecc A3YYEHUS JUACIUATUINHEL «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-4 CnocobeH
MOHUMATh TPUHIHUIIBI
paboThl COBpEMEHHBIX
nH(OpPMaAITMOHHBIX
TEXHOJIOTUH U UC-
MOJIB30BaTh UX JIJIS
penieHus 3aaad npo-
dbeccuoHanbHOM J1es-
TEIbHOCTH

OIIK-4.1 3naet npuHLHUIIBI paOOTHI
COBPEMEHHBIX MH(POPMAIIMOHHBIX
TEXHOJIOTUH, TPUMEHSAEMBIX B IIPO-
(dheccroHaNbHOM NeSITeIbHOCTH
OIIK-4.2 YmeeT ucnonb30BaTh CO-
BpEMEHHbIE HTHPOPMAIIUOHHBIE TEX
HOJIOTHU AJIs1 PELEHUs 3a7a4 Ipo-
(dheccroHaNbHOM NeSITeTbHOCTH
OIIK-4.3 Bnaneer HaBbIKaMU MpHU-
MEHEHHSI COBPEMEHHBIX HHPOpMa-
IIUOHHBIX TEXHOJIOTUH [Tl peILICHUS
3a/1a4 mpo(ecCHOHaNBEHOMN AesITENb-
HOCTHU

3HaThb COBPCMCHHBIC ITPUHIIUITBL
pa3paboTKH mporpaMm st
MUKPOKOHTPOJUIEPHBIX
YCTPOMCTB.

YMeTs pemate 3a1a4M 10 Mpu-
KJIaTHOMY IPOrPaMMHUPOBAHUIO
MHUKPOKOHTPOJUIEPOB

Bnaners HaBblkamMM 1O paspa-
00TKE KOMIBIOTEPHBIX  IPO-
rpaMM I MUKPOKOHTPOJUIEp-
HBIX YCTPOWCTB

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

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




JuciurminHa BXOIUT B cocTaB Onoka | «J/lucuumnnuebel (MOIYNIW)» W OTHOCUTCS K
00s3aTeIbHON YaCTH.

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

3HaHUS, YMEHHUS W HaBBIKM, CQHOPMHUPOBAHHBIE TIPH WM3YYCHHH JHUCIMILTAHBI
«IIpukiiaHOE MPOrPaMMHUPOBAHUE MHUKPOKOHTPOJUIEPOB», OYIyT BOCTPEOOBaHBI NMPU H3yUe-
HUU TOCJIEAYIOMUX NTUCHUIUIMH: TeleKkoMMyHUKAMOHHbIE cUcTeMbl, KoMIblOTEpHBIE TEXHO-
JIOTHH B MEIUKO-OHMooTnuecKoi npaktuke, MHCcTpyMeHTansHbIe cpeactBa LABVIEW, Mone-
JUPOBAHUE DJICKTPOHHBIX CXEM.

JucrunuHa «lIpukiagHoe mporpaMMHpPOBAaHUE MHUKPOKOHTPOJUIEPOBY» YaCTHYHO pea-
nu3yercs B opMe MPaKTUIECKON MOATOTOBKH. [IpakTHdeckast moArOTOBKA OPTraHU3YeTCs IMyTEM
MIPOBE/ICHUS / BBITIOJHEHUS MPAKTHUYECKUX 3aHATUH, JJa0OpaTOpHBIX padoT, BeimoaHeHuss PI'P u
WHBIX BUOB YU€OHOU JESTCILHOCTH.

JuctunuHa «[IpukiagHoe mporpaMMHpOBaHHE MHUKPOKOHTPOJUIEPOB» B paMKax BOC-
NUTATENbHON pabOoThl HampaBieHa Ha (OPMHUPOBAHUE Y OOYYAIOLINXCS aKTUBHOM TPa)KIaHCKOM
MO3UIIMH, YBAKCHHUS K TIpaBaM M CBOOOJaM UYeoBeKa, BOCIUTAHNWE YYBCTBA OTBETCTBEHHOCTH U
YMEHUS apTyMEHTHPOBATh, CAMOCTOSITEIIbBHO MBICIUTD, Pa3BUBAET TBOPUYECTBO, MPOPECCUOHATD-
HbIE YMEHHS, CHUCTEMBbl OCO3HAHHBIX 3HAHHM, OTBETCTBEHHOCTH 3a BBINOJHEHHUE Y4eOHO-
MIPOU3BOJICTBEHHBIX 3a/IaHU.

4 O0beM IMCHUIIMHBI (MOAYJISI) B 3a4eTHBIX eIMHHMIAX € YKA3aHHEM KOJMYecTBa
aKa/JieMH4YeCKHX YacOB, BbIIeJIeHHbIX HA KOHTAKTHYIO padoTy 00y4Yarouuxcs ¢
npenojgasaresemM (110 BUIaM Y4eOHbIX 3aHAITHIT) M HA CAMOCTOATEJIbHYIO padoTy
00y4arIIHUXCs

O61as Tpya0eMKOCTh (00beM) NUCHUILUINHBI cocTaBiseT 6 3.e., 216 akax. gac.
Pacrnipenenennie oobeMa AUCUMITINHBI (MOYJIS) 110 BUAAM Y4€OHBIX 3aHATUN IIPEACTaB-
JIEHO B Tadymue 2.
Tabmuna 2 — O6beM TUCHUILTUHBI (MOJIYJIs) TTO0 BHJIAM YUEOHBIX 3aHSATHIM

Bcero akanemu-
O0beM JMCHUIIIHHBI
YeCKHX YacoB
OO0miast TpyA0€MKOCTh TUCITUTLIMHBI 216
KonTakTHas aynuTopHas padora o0y4almmxcs ¢ npenojgasaresaem (o 80
BH/JaM Y4eOHBIX 3aHSATHIi), BCEro
B ToM uucne:
3aHATHA JIEKIIMOHHOI0 THIIA (JIEKIIUHU U MHbIE YYeOHbIe 3aHATHUS, IpelycMaT- 32
pUBarOIIKE MPEUMYIIECTBEHHYIO Iepeiavdy yaieOHoH HHPOpMAIUH Ie1aroru-
YEeCKUMHU paOOTHUKAMH)
B TOM 4YHCJIe B (OpPME MPAKTHYECKON TTOJTOTOBKH: —
3aHATHSA CEMMHAPCKOI0 THIA (CEMHHAPDI, TPAKTUUECKUE 3aHATHUS, IPAKTH- 48
KyMBI, JJa0opaTOpHbIe pabOThl, KOJJIOKBUYMBI 1 UHBIE AHAJIOTUYHbIE 3aHSATHUS)
B TOM 4ucCIIe B opMe MPAKTHYECKON NOTOTOBKU 32
CamocrosiTeibHas pa0oTa 00y4alOMMXCsl M KOHTAKTHAas padoTa, BKIoJa-
IOII[ast TPYIIOBBIE KOHCYIBTAINN, HHINBHIyaTbHYIO pa00Ty 00yJaIOIIHXCS C
IpernoiaBaTessiMU (B TOM YHCIIe HHIUBUAYaTIbHbIE KOHCYIbTAIIUN); B3aUMO- 100
JIeIICTBHE B 3JIEKTPOHHOM MH(OpMallMOHHO-00pa30BaTeNbHOM cpesie By3a
[TpomesxyTouHas arTecTanus o0yJaomuxcs — JK3aMeH 36

5 Coaepxanue TUCHHMIIMHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM
(pasaenam) ¢ ykazaHueM OTBEJICHHOI0 HA HUX KOJMYECTBA aKaJleMUYeCKHUX
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4acoB H BH/JI0B y4eOHOM padoThI

Ta6mmma 3 — CTpykTypa U cofiep>kKaHue TUCIUTUIMHBI (MOJTYIIS)

HanmeHoBaHue pa3ziesioB, TEM U COJAEpKAHUE Ma-
Tepuana

Bunpsl yaeOHOW pabOTHI, BKIIOYAsi CAMOCTO-
ATENFHYIO paboTy 00y4aromuxcs ¥ TpyAO-

€MKOCTb (B yacax)

KonTakTHas pa60Ta npenoaaBaTeisd

C 00yYaIOIIMHUCS

Jlexknuu

Cemunapckue | Jlabopa-
(mpakTUyeckue | TOpPHbIE
3aHSITHS) 3aHATUSA

CPC

Pa3nea 1. IlporpammupoBanue Ha a3bike C++

Tema 1.1 Aaroput™m 1 €ro cBoicTBa

Tema 1.2 AndaBuT U OCHOBHBIC ITOHSTHUS S3bIKA
C++. Tunel JaHHBIX

Tema 1.3 Onepatopsl si3bika C++

Tema 1.4 CtpykTypa nporpamMmsl

Tema 1.5 IIpenporiieccop

Tema 1.6 BBoj1 11 BEIBOI

Tema 1.7 [lopazpsiiHbie onepanuu

Tema 1.8 Onepatops! nukiIa

Tema 1.9 Maccusel

Tema 1.10 Oynkiun

Tema 1.11 Ykaszarenu. Pabora ¢ mamMaTero

Tema 1.12 Ilepeuncaumelii Tun. CTpyKTypHI.
O0beuHeHUs

P RPININNININNINDIN| - -

[TporpamMmmupoBanue apuMETHUECKUX OTepaluii

2*

JnpekTuBsI npernponeccopa

2*

VYcioBHEBIE OIICPATOPhI MHUKJIA

4*

O06paboTka CTaATUYECKHX MAaCCHBOB

4*

DyHKIMHU

4*

Crpykrypsl B C++

2*

[TpuHIHMITBEI TOCTpOeHUS anropuTMoB. [locTpoe-
Hue 0mok-cxem o ECIT/]

Hcnons3oBanne PAa3JIMYHBIX TUIIOB JAHHBIX IIPU
PCHICHUHU 3a1a4

Manunynstopsl 1 (popMaTHpOBaHKE BBOAA-
BBIBOJIA

Pabora ¢ YCJIOBHBIMHU OII€paTOpamMu

N

Pabota ¢ MHOrOypOBHEBBIMU MacCUBaMH

Brinmonmuenne PI'P

10

N3ydeHne TeopeTHYecKuX pa3aesioB TUCUUTIINHBL,
MOATrOTOBKA K 3aHATUAM CEMUHAPCKOTO THIA

20

Pasaena 2. OcHOBBI 00BHEKTHO-
OPHEHTHPOBAHHOI0 MPOIPAMMHUPOBAHUS

Tema 2.1 Iloustue xnacca

Tema 2.2 KoHCTpyKTOpBI

N

Tema 2.3 HaciiegoBanue

Knaccer 8 C++

4*

KoHcTpykTops! 1 ocHOBHbIE puHIMIbEl OOIT

2*

HacnenoBanue n abcTpakTHBIC KJIACCHI

4*




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

HaumenoBanwue pa3nenoB, TeM U cojiepkanue mMa- | KonTaktHas padora npenoaasarens | CPC
Tepuaia ¢ 0OyJaroIIMMUCs

Jlexunu | Cemunapckue | JlabGopa-

(IpakTUYeCKHUe | TOpPHBIC

3aHATHS) 3aHSITHUS

Pa3zpaboTka ki1accoB 4

Brimoaaenue PI'P 10

I/I3yquI/Ie TEOPETUICCKUX pa3a€IOB JUCIHUILINHEI, 20
MOATOTOBKA K 3aHATHAM CCMHUHAPCKOI'O THUIIA

Pa3nes 3 OcHOBBI NPOrpaMMHPOBAHUSI MU K-
POKOHTPOJLJIEPOB

Tema 3.1 [loHsiTe MUKPOKOHTpOJLIEpA 2

N

Tema 3.2 Yopasnenue nopramu B AVR GCC

Tema 3.3 [IporpammupoBanue Arduino 2

Pa6orta ¢ WinAVR. Hcnonb3oBanue Visual studio 4%
JUIs iporpaMMupoBanus Arduino

Bremosnaenue PI'P 12

N3yyenne TeopeTHuecKuX pa3aesioB IUCUUTLIINHBL, 28
IIOArOTOBKA K 3aHATUAM CEMUHAPCKOTO TUIA

uToro
10 JMCHHUIJIHHE

32 16 32 100

* peanuzyetcs B popMe IPAKTHUECKOH MOArOTOBKU

6 BHeayauTopHasi caMoCTOsITe/IbHAsI pa6oTa 00y4AOUIUXCH M0 JUCHHUILINHE
(MmonyJ10)

[Ipn nnaHupOBaHMM CaMOCTOSTENILHOM PabOThl CTYIEHTY PEKOMEHIYETCsl PYKOBOJ-
CTBOBAThCs CIEAYIOLINM pacpe/eIEeHHeM 4acoB Ha CaMOCTOSATENbHYIO padoTy (Tabnuua 4):

Ta6Jmua 4 — PGKOMeHIlyeMOC pacupeacICHUC 9aCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMnoHeHTBbI caMOCTOSATEIbHOI PadoThI KosaunuecTBo yacoB
M3yyeHne TeOpeTHYeCKUX pa3aesioB AUCIUTLINHBI 32
[ToaroToBKa K 3aHATHSM CEMHHAPCKOTO THITA 36
[TonroroBka u oopmieHue PI'P 32
100

7 OueHOYHBbIE CPeICTBA /sl IPOBeAeHUS TEKYLero KOHTPOJIs 1
NMPOMEKYTOYHOM ATTeCTAUMHN 00y4aloIUXCS M0 AUCHHUILTIUHE (MOLYJII0)

q)OHZ[ OICHOYHBIX CPCACTB MJIA MPOBCACHHA TCKYLICIO KOHTPOJA YCIIEBACMOCTHU U
MPOMEKYTOUYHOU aTTectanuu npeactasieH B [Ipunoxennn 1.

TIoHEI KOMIUIEKT KOHTPOJIBHBIX 3a11aH1/1171 HJIM UHBIX MaTCepUualioB, HeO6XO)II/IMI)IX JUISL
OIICHUBAHUS PE3YNHTATOB OOyUYEHUsS MO AUCHHUIUIMHE (MOAYII0), MIPAKTUKE XpPaHUTCS Ha Ka-
benpe-pazpaboTunKe B OYyMa)KHOM M JICKTPOHHOM BHUJIE.

8 VYuedHo-MeTOAMYEcKOe M MHPOPMALMOHHOE O0ecTiedeHHe TUCIIUTIINHBI
(MmonxyJis)




8.1 OcHoBHas quTEepaTypa
1) Crarusko, P. V. UndopmarmoHHbIe TEXHOJIOTHH : yueOHOE mocobue / P. V. Crarus-

ko, A. U. PribakoBa. — benropon : benaropoackuii rocyjapCTBEHHbBIH TEXHOIOTUYECKUI YHU-
BepcuteT uM. B.I'. [llyxoBa, ObC ACB, 2012. — 168 c. — TekcT : 37IeKTpOHHBIN // DIEKTPOH-
HO-OMOIMOTeYHAs cucrema IPR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/28346.html (mata obpamenus: 15.06.2021). — Pexkum mocryma:
JUIS aBTOPHU3HP. TOJIb30BATEIICH.

2) OcHoBbI HHGOPMAIIMOHHBIX TEXHOJIOrHH : yueoHnoe mocobue / C. B. Hazapos, C. H.
benoycosa, . A. becconosa [u ap.]. — 3-¢ u3a. — Mocksa, CapartoB : UHTepHeT-Y HUBEpCUTET
Nudopmanmonnsix Texnonoruit (MHTYUT), Aii ITu Ap Menua, 2020. — 530 ¢. — ISBN 978-
5-4497-0339-2. — TekcT : 3NMeKTpOHHBIH // DiekTpoHHO-O0ubmmoTeunas cucrema [IPR BOOKS :
[caiir]. — URL: https://www.iprbookshop.ru/89454.html (mara o6pamenus: 15.06.2021). —
Pexxwum noctyna: st aBTOpU3HP. OIB30BATENIEH.

3) TonosuipiHa, M. B. TIpoekTHpOBaHUE PaJHOIIEKTPOHHBIX CPEICTB Ha OCHOBE CO-
BPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJIOTUH : yueOHoe mocobue / M. B. I'onoBunpiHa. — 3-¢
u3a. — Mocksa : UatepHet-YHauBepcuter Undopmanmonnsix Texuonoruit (MHTYUT), At [n
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: 15.06.2021). — Pexum mocryma:
JUTSL aBTOPHU3HP. ITOJIb30BATEIICH.

8.2 JlonoJHUTe/IbHAs JIUTEPATypa

1) CasBareeBa, JI. A. JlaGoparopHblii MpakTUKyM 10 auciuiuinae «HpopMannoHHbIe
texnosorun» / JI. A. CaBBateea, B. A. Muknym. — Canxrt-IletepOypr : Poccuiickuii rocynap-
CTBEHHBIH THIpoMeTeoposiornueckuii yausepcuter, 2008. — 96 ¢. — Tekcr : 37eKTpOHHBIH //
DNeKTPOHHO-ONOIMOTeYHAs cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/17916.html (mata oopamenus: 15.06.2021). — Pexxkum mocryma:
JUI aBTOPU3HP. M0JIb30BATENCH.

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

Ba, M. C. I'acnapuan. — Mocksa : EBpasuiickuii oTkpbIThiii uHCTHTYT, 2007. — 189 €. — ISBN
978-5-374-00032-0. — Tekct : 3JeKTpOHHBIA // DineKkTpoHHO-OmOmmoreunas cucrema IPR
BOOKS : [caiitr]. — URL: https://www.iprbookshop.ru/10687.html (mara oOpameHus:

15.06.2021). — Pexxum pocTyma: AJisi aBTOPU3HP. MOJIb30BATEICH.

3) MeTobl pelieH s CIeHaTbHBIX 33/1a4 ¢ UCIOJIb30BaHHEM HH(POPMAIMOHHBIX TEXHO-
noruit : npakTukyM / coctaButenu A. C. EpmakoB. — MockBa : MOCKOBCKHI rocyaapCTBEHHBIH
cTpouTenbHbI yHUBepcuteT, Al [In Op Menua, 9bC ACB, 2014. — 133 c. — ISBN 978-5-
7264-0973-3. — Tekct : 2JIeKTPOHHBIN // DiekTpoHHO-OMOMMoTeyHast cucrema IPR BOOKS :
[caiit]. — URL: https://www.iprbookshop.ru/27893.html (mata oOpamenus: 15.06.2021). —
Pexxwm nocTtyna: st aBTOpU3HP. TIOIB30BATENIEH.

8.3 MeToauuecKkue YKazaHusd 1Jist CTYACHTOB 110 OCBOCHUIO JUCHUIIJIMHBI
MeTtoauueckue YKa3aHusgd NpUBECACHBI B INYHOM KaOuHeTe CTYACHTA B pa3aciic yqe6Ho-
METOJHUYCCKHE KOMIIJICKCHI JUCIIUIIIINH.

8.4 CoBpemennbie npodeccuoHaTbHbIE 623bI JAHHBIX U HH(OPMALIMOHHbIE
CIPaBOYHbIE CHCTEMBI, HCNOJIb3yeMble MPHU 0CYILEeCTBIEHUH 00pa30BaTEeIbHOI0
npoiuecca no AUCHUIINHE

1) DnexrponHo-6mbOIKOTeUHas cucteMa ZNANIUM.COM - http://www.znanium.com

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

8.5 IlepedeHnb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIHOHHOM CeTH
«HTepHEeT», HEOOXOAMMBIX /IJISl 0CBOCHUS TMCHMILIUHBI (MO1YJIs1)
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http://www.znanium.com/

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 M CBOOOIHO paclpocTpaHsieMoe MPOorpaMMHoe odecrievueHue,
HCII0JIb3yeMoe NPH OCYIeCTBIeHUN 00pa30BaTeIbHOIO Npouecca

Mo JUCIHHILJINHE

Tabnuna 5 — [lepeuenpb UCHOIB3yeMOro MPOrpaMMHOT0 00ecreueHus

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,
(akamemuueckast, 0eccpouyHasi | rpymIoBas, 6€CCPOUHOE UCITOIB30BAHIE
JIUTICH3U),

AVR Studio 4.19 CBoOoHAas TUIIEH3US, YCIOBHS UCTIOJIb30BaHUS IO CCHUIKE:
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 (mpernoaaBaHus) — pycckuid. [[ns Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJleMUYECKUI Yac YCTaHABIMBAETCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

IIpu dopmupoBanuM CBOEW MHAMBHIYaJIbHOM 00pa3oBaTeNbHON TpaeKTopuHM o0yuaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUIMX TUCHUIUIMH U MPO(ECCUOHATBHBIX MOY-
Jelf, OCBOGHHBIX B IPOIIECCE MPEIIIECTBYIOIETr0 00y4eH s, KOTOPbI 0CBOOOKAAaeT 00ydaroIe-
rocsi OT HEOOXOJUMOCTH UX TOBTOPHOT'O OCBOEHMUS.

9.1 O6pa3oBaTe/ibHbIE TEXHOJIOTHHI

VY4ebHblil npoliecc MpH NMpernoaaBaHuu Kypca OCHOBBIBAETCS HAa UCIOJIb30BAHUU TpPaau-
LIMOHHBIX, NTHHOBALIMOHHBIX U MH(QOPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. TpaauiuoH-
Hble 00pa3zoBaTeIbHbIE TEXHOJIOIUH NPEACTABICHbI JEKIUAMH U CEMUHAPCKUMU (ITPaKTHYECKU-
MH) 3aHATHSAMH. VIHHOBaIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUU UCIIONIB3YIOTCS B BUJE LIUPO-
KOTO IIPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (OpM NpoBeeHus 3aHatuil. MHdopmarmonHsie
o0pa3oBaTe/ibHbIE TEXHOJOTUU PEATU3YIOTCSl MYTEM AaKTUBHM3AIMM CAMOCTOATEIbHOW paboThI
CTYACHTOB B MH(OPMAIIMOHHOHN 00pa30BaTeNbHOIl cpefe.

9.2 3aHATUA JEeKIIUOHHOT0 THIIA

JIeKIMOHHBIN KypcC MpeanoaraeT CUCTeMaTU3UPOBAHHOE M3JI0)KEHHUE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu jiekTop 00s3aH MpeaynpeuTh CTYAEHTOB, IPUMEHUTEIHHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHUKaM, yueOHBIM TOCOOUSIM) OyIeT MPOUUTaH Kypc.

JIeKIIMOHHBIN KypC JOJDKEH JaBaTh HauOoNbLIMA 00beM MHpOpMaluu U oOecrneunBaTh
Oosee riry0okoe MOHUMaHUE Y4eOHBIX BOIPOCOB MPHU 3HAUYUTEIHHO MEHbILIEH 3aTpaTe BPEMEHH,
4yeM 3T0 TpeOyeTrcsi OOJBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yUeHHE MaTepHaa.

9.3 3aHATHA CEMUHAPCKOIO THIIA

CCMI/IHapCKI/Ie 3aHATUS IIPECACTABIISIIOT co0oi ACTAIIU3AIUIO JICKHUOHHOTO TCOPCTUUCCKO-
To MaT€pualia, IpOBOAATCA B LEIAX 3aKPCIINICHUA KypCa U OXBAaTbIBAIOT BCE OCHOBHBIC pa3acCIbl.


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

OcHoBHO# (hopMOIi TPOBEICHHUS CEMHHAPOB SBISIETCS 00CYXJIeHHe Hanboee nmpodyem-
HBIX ¥ CIIOKHBIX BOIIPOCOB IO OTIEIBHBIM TEMaM, a TaKke pa3d0op NMPHMEPOB U CHUTYyalMd B
AyJUTOPHBIX YCIOBHAX. B 00s3aHHOCTH mIpenojaBarTeisi BXOAT: OKa3aHHE METOJUYECKOH mo-
MOIIIY ¥ KOHCYJIBTHPOBAHHE CTYJICHTOB [0 COOTBETCTBYIOLIMM TeMaM Kypca.

AKTHBHOCTh Ha CEMHUHAPCKUX 3aHATHIX OLIEHUBAETCS IO CIEAYIOIIUM KPUTEPHSIM:

* OTBETHI Ha BOTIPOCHI, Mpe yIaracMble PenoaaBaTeneM;

* y4acTue B IUCKYCCHUSIX;

* BBINIOJTHEHHNE POEKTHBIX M MHBIX 33/1aHUIA;

* ACCHCTHPOBAHME MPENOIABATEIIO B IIPOBEJCHUN 3aHATHIA.

OtBeT 10IDKEH OBITH ApTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIOKHBIM, COJIEP)KATh
CCBUIKHM Ha HCTOYHUKHU.

Jlokmaapl ¥ ONIOHUPOBAHHE JOKIAZ0B IPOBEPSIOT CTENEHb BIAJCHHUS TEOPETHUYECKUM
MaTepHajoM, a TaK’Ke KOPPEKTHOCTh U CTPOTOCTh PACCYXKICHUH.

OueHnBaHue 3a7aHUM, BBHIIOJIHEHHBIX HA CEMUHApPCKOM 3aHATHH, BXOIUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocTosiTeqibHAsA padoTa 00y4Yarommxcsi M0 JAMCHUIINHE (MOYJII0)

CamocrosrenbHas paboTa CTyIE€HTOB — 3TO IPOLECC aKTUBHOIO, LEJICHAIPABIEHHOIO
npUoOOpeTEeHNs CTYIEHTOM HOBBIX 3HAHUH, YMEHUH 0€3 HElOCPEeICTBEHHOIO Y4acTus Ipenoja-
BaTells, XapaKTEPU3YIOIIUICS MpPEAMETHONW HAaNpaBJICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysbTaToB AESATEIbHOCTH 00yUaroIIerocs.

[lenu camocTOSATENbHOMN pabOTHI:

* CUCTEMAaTH3alMs U 3aKPEIUICHUE MTOJIyYEHHBIX TEOPETUYECKUX 3HAHUN U NIPAKTHYECKUX
YMEHUH CTYJICHTOB;

+ yriryOJeHue U pacliupeHre TeOPEeTUYECKUX 3HAaHUM;

- (hopMUpOBaHHE YMEHHUH HCIIOJIB30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIHIO,
CIELUAJIBHYIO JINTEPATYPY;

* pa3BUTHUE [TO3HABATEJIbHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJE€HTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHE CAMOCTOSTEILHOCTH MBILIUICHUS, TBOPUYECKON WHHUIIMATHBBI, CTIOCOOHO-
CTE! K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CAaMOpEaInu3allti;

* pPa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

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

TexHOoOorHs OpraHU3aIi CaMOCTOSTEIbHON paboThl CTYJEHTOB BKIIIOYAET MCIIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSTENBHOW pabOThl CTYIEHTOB MOXET
POXOJUTH B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (opme.

CryneHTbl JOJDKHBI HMOJXOAUTh K CAaMOCTOSATENBbHOM paboTe Kak K HauBakHeiIemy
CPEICTBY 3aKpEIUICHUSI U Pa3BUTHUS TEOPETHUUECKUX 3HAHUH, BBIPAOOTKE €IUHCTBA B3IJISIIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, IPUOOPETEHNs ONPE/IeICHHbIX HaBBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOW JIUTEPaTypHI.

9.5 MeToanyecKkue YKazaHus 1J1s1 oﬁyqamumxcsl 110 OCBOCHHMIO JUCHHUITJIMHBI

[Tpy M3y4yeHHM IUCHUIUIMHBI OOYYarOIIMMCS 1LI€JIE€CO00pa3HO BBINMOIHSTH CIIEAYIONIUE
PEKOMEHJAlUN:

1. U3ydyeHue yueOHON AUCIUILTUHBI JOHKHO BECTHCHh CHCTEMATHUECKH.

2. Ilocne u3yyeHust Kakoro-nmoo pasjena 1no yueOHUKY I KOHCIIEKTHBIM MaTepHaiaM pe-
KOMEHTyeTCs 110 MMAMATH BOCIPOM3BECTH OCHOBHBIE TEPMHHBI, OTIPENIETICHNS, IOHATHS Pa3Iea.

3. Ocoboe BHUMAaHUE CIIeAYET YACIUTDH BHIMOJIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATH-
M U UHAUBHUIYaJIbHBIM KOMILJIEKCHBIM 33/IaHUSIM Ha CAMOCTOSITEIbHYIO paboTy.



4. Bes TemMaTthka BOMPOCOB, M3YyYaE€MbIX CAMOCTOSITEIBHO, 33a€TCsl Ha JICKIUAX MPerno-
naBatenieM. MM e IaroTcs UCTOYHMKH (B NEPBYIO OYepe/lb BHOBb M3/aHHBIE B EPUOANUECKOMN
HAYYHOU JTUTEepaType) Uit 0oJiee NeTaThbHOIO MOHMMAHUS BOITPOCOB, 03BYYCHHBIX Ha JICKITHH.

[Tpu camocTosATENbHON TPOPAOOTKE Kypca 00yUaIOLIUECs TOJIKHBI:

- IPOCMAaTPHUBATHh OCHOBHBIE OIPEICICHHS U (DAKTHL;

* IOBTOPUTh 3aKOHCIEKTUPOBAHHBIM Ha JIEKUMOHHOM 3aHATHM MaTepUall U JOMNOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM 110 JaHHOU TEME JIMTepaTyphl;

* U3yYUTh PEKOMEHJIOBAHHYIO JIMTEPATYpPy, COCTABIIATh TE3UCHI, aHHOTALIMM U KOHCIIEKTHI
Han0oJice BAXKHEIX MOMCHTOB;

* CaMOCTOSITEJIbHO BBIIOJHATD 33/1aHUsI, AaHAJIOTUYHBIE MPeyIaraéMbIM Ha 3aHATHUSAX;

- UCIOJIL30BATh JJIsI CAMOIIPOBEPKH MaTepHaIbl (DOHIA OICHOYHBIX CPECTB.

MeToanuyeckne ykazaHusi pu padoTe HAJl KOHCIIEKTOM JIEKIIUHN

B xo0/1€ NEeKIIMOHHBIX 3aHATUN HEOOXOIUMO BECTH KOHCIICKTHPOBAHUE Y4EOHOTO MaTepu-
ana. O6paniaTh BHUMaHUE Ha KaTeropuu, GopMyIUPOBKH, PACKPBIBAIOIINE COJIEPKaHNE TEX UITU
VHBIX SIBJICHUN U IPOLIECCOB, HAYYHBIE BBIBOJbI U MPAKTUYECKHE PEKOMEHIALNH, TTOJOKUTEIb-
HBII OIBIT B OPaTOPCKOM HCKyccTBe. JKenaTesllbHO OCTaBUTh B pabOuMX KOHCHEKTaxX MOJjs, Ha
KOTOPBIX JI€JIaTh NOMETKU U3 PEKOMEHJIOBAHHOM JUTEpaTypbl, JOMOJHSIOIINE MaTepual Mpo-
CIIYIIAHHOM JIEKIMH, a TaK)Ke MOJYEPKHUBAIONINE 0COOYI0 BaXHOCTh T€X MM MHBIX TEOpETHUe-
CKHX TOJIOKEHUHU. 3a/1aBaTh MPENOAaBaTEI0 YTOYHSIOMIUE BOIIPOCHI C IEJIbIO YSICHEHUSI TEOpe-
TUYECKUX IOJIOKEHUH, pa3pellieHUs CIIOPHBIX CUTYALIH.

MeToauyeckue yKa3aHusi 10 CaMOCTOATEJIbHON padoTe HAA M3yuyaeMbIM MaTepua-
JIOM U NPH NOATO0TOBKE K MPAKTHYECKUM 3aHATHAM

HaunnaTh Hajo ¢ M3y4eHHst peKOMEHA0BaHHOH JuTepaTypbl. Heo0x01mmMo NOMHUTB, YTO
Ha JIEKIIUU OOBIYHO paccMaTpPUBAETCs HE BeChb MaTepual, a TOJIbKO ero 4acTh. OcTanbHasi ero
YacTh BOCIIOJHSIETCS B IIPOLIECCE CaMOCTOATENbHOM paboThl. B cBsA3mM ¢ 3TUM paboTa ¢ peKoMeH-
JIOBaHHOW JUTepaTypoil obs3arenbHa. Ocoboe BHUMaHHE MPU STOM HEOOXOAMMO OOpaTUTh Ha
COJIep’)KaHWE OCHOBHBIX ITOJIOKCHWA W BBIBOJOB, OOBSCHEHHWE SIBICHHUN M (PAKTOB, ySICHECHUE
MPaKTUYECKOr0 MPUIIOKEHHUSI pacCMaTpUBAEMbIX TEOPETHUECKUX BONPOCcoB. B mpouecce 3toi
paboThl HEOOXOJIUMO CTPEMUTHCS MOHSATH U 3aIIOMHUTH OCHOBHBIE IMOJIOXKEHHUS paccMmaTpuBae-
MOT'0 MaTepHaa, IPUMEPHI, MOSCHAIOIINE €To.

MeToanuyeckune ykasaHus 1mo BoinojHeHuo PI'P

Teopernueckas yacte PI'P BbIonHsETCS MO YCTaHOBIEHHBIM TEMAM C HUCIIOJIb30BAHHEM
npaktuyeckux marepuanoB. K kaxmon teme PI'P pexomenayercss mpuMepHbIid EPEUYEeHb y3J10-
BBIX BOMPOCOB, CIIHUCOK HEOOXOAWMOI nmuTepaTyphl. M3nmaras BOmpoChl TEMBI, CIEAYyeT CTPOTro
MpUACPKUBATHCS T1aHa. PaboTa He MOJKHA MPEICTaBIATh MEPECKa3 OT/IETbHBIX TJIaB YUYeOHMKA
Wi yae6Horo nocodusi. Heo6XoanuMo U3I0KUTh COOCTBEHHBIE COOOPaKEHHSI 110 CYIIECTBY H3-
JlaraéMbIX BOIIPOCOB, BHECTU CBOM TpemiokeHus. OOIIMe MoaoKeHUs TOJDKHBI ObITh TTOJAKPET-
JIeHBl M TIOSICHEHBI KOHKPETHBIMU MpuMepamu. M3maraemblii marepuanl Hpu HEOOXOTUMOCTH
clenyeT MpOUUTIOCTPUPOBATH TAOIUIIAMHU, CXeMaMH, TUarpaMMaMH.

10 Onucanue MaTepuaIbHO-TEXHHYECKOT0 00ecneyeHusi, He0OX0IMMOro 1JIsi
ocyuiecTBJIeHHs 00pa30BaTEeIbHOIO NMPoIecca Mo JUCHUIINHE (MOLYJII0)

10.1 YueOHo-1200paTOpHOE 000py10BaHUE
Ta6muma 6 — [lepedyenp 00opyaOBaHUS JTA0OPATOPUHN

HaumenoBanue ayuropun
AynuTtopus Hcnonszyemoe o6opyaoBaHue
(;taboparopun)
211/3 JlaGopatopus komIbloTepHO- | [lepcoHambHBIE KOMIBIOTEPHI
ro TpoeKTHpoBaHus U moxae- | Jloctyn B cerb Internet, MHPOPMAMOHHBIM pe-
JUPOBAHUS CypcaM YHHBEPCHUTETa

10.2 TexHu4eckue U JIEKTPOHHBIE CPEACTBA 00yUYeHHUS
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[Ipu nmpoBeneHNN 3aHATHUN UCTIONB3YETCS ayIUTOPHs, 000PYyI0BaHHAS TIPOCKTOPOM (CTa-
[MMOHAPHBIM WJIM TIEPEHOCHBIM) JUISI OTOOpakeHUs npe3eHTanuii. Kpome Toro, mpu nmpoBeaeHNN
JIEKIMA ¥ TTPAKTUYECKUX 3aHATHH HEOOXOMM KOMITBIOTEDP C YCTAaHOBJICHHBIM Ha HEM Opay3epom
U TIPOTPaMMHBIM 00€CTIEYCHUEM TSI IEMOHCTPAIIMH MTPE3CHTAIIHIA.

CamocrosiTesbHasi padora.

[TomemeHust AJisi CAMOCTOSTENILHON paObOThl OCHAIIEHBI KOMIBIOTEPHON TEXHUKOW C BO3-
MOXHOCTBIO TTOAKIIOUCHUS K ceTH «MHTEpHET» U TOCTYIOM K DJIEKTPOHHON MH(POPMAIMOHHO-
obpasoBarensHoO# cpene KHAT'Y:

- ypraneHbId 321 HTh KHAT'Y;

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

11 HubIe cBeaeHus

MeTOIlI/I‘IeCKI/Ie PEKOMEHIAIUU 110 oﬁyqeﬂmo JuI ¢ OrpaHU4Y€HHbBIMH BO3MO’KHO-
CTSAMHU 310POBbA U HHBAJIMAOB

OcBoeHMEe NTUCHUIUIMHBI O0YYaIOLUMUCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMHU 3/10POBbSI
MOYET OBITh OPraHU30BaHO KAK COBMECTHO C JAPYIMMHU OOYyYaroIMMUCS, TaK M B OTJEJIbHBIX
rpymmnax. [IpenmonararoTcs cienuaibHble YCIOBHS TSI TIOTYYEHUsS] 00pa3oBaHMs 00yJaroIuMu-
Cs1 C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSL.

[Tpodeccopcko-Tienarorn4eckiii COCTaB 3HAKOMHUTCS C ICUXOJIOT0-(PU3UOIOTHICCKUMU
0COOEHHOCTAMHM 00YyYaroIIMXCsl UHBAIUIOB M JIUL[ C OIPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3]10pO-
Bbsl, MHIUBUIYAIBHBIMU MPOTpaMMaMH peaOWIuTallii WHBATHIOB (pu Hannymu). [lpu HEoO-
XOJJMMOCTH OCYLIECTBIISIETCS IOMOJHUTENbHAS MOJAepKKa IpernoJaBaHus ThbIOTOPAMH, HMCHXO-
JIoTaMH, COLIMAJIbHBIMU paOOTHUKAMU, IPOIIEIIIMMHU [TOJATOTOBKY aCCUCTEHTaMHU.

B cootBeTcTBHU ¢ METOAMYECKUMH pekoMeHaanussMu MunoOpaayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpEAIoiaraeTcsi MCIOIb30BaTh COIMAIBHO-aKTUBHBIE H pe-
(IiekcuBHBIE METO/IbI 00YUEHUS], TEXHOJIOIMH COLIMOKYIbTYPHON peaOUINTALUKU C LENbIO0 OKa3a-
HUS [IOMOILM B YCTAaHOBJICHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUH C APYTUMU CTY/EH-
TaMH, CO3JJaHUH KOM(OPTHOIO MCUXOJIOTUYECKOT0 KIIMMara B cTyneHdeckoi rpymnme. [Togbop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUE€TOM MPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (hopMax: ayauadbHOW, BHU3YaJIbHOW, C HCIOJIB30BAaHUEM CHELMAIbHBIX TEXHMUYECKUX
CPEICTB U MHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiumebl unaMu ¢ OB3 ocymiecTBisieTcss ¢ HCIOJIB30BAHUEM CPENICTB
0o0ydeHusl 00IEero M crenruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHMs). MarepuaabHO-TEXHHUUECKOe OOecrieueHe MpelyCcMaTpUuBaeT MPUCIIOCO0IEHHE ayIuTo-
puii k Hyxaam jui ¢ OB3.

®opma NpoBEACHUs ATTECTALMK ISl CTYACHTOB-UHBAJINIOB YCTAaHABIMBAETCS C YUETOM
WHIUBUIYAJIbHBIX TICHX0(pU3NUYeCKux ocobeHHocten. s ctynentoB ¢ OB3 npenycmaTpuBaet-
cs1 TocTymHas popma MpeIoCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, @ UMEHHO:

+ B TIEYaTHOW WM DIJIEKTPOHHOM ¢(opme (UIsI JMIl C HapyLIEHUSIMH OIOPHO-
JIBUTATENILHOTO amrapara);

* B IIe4aTHOM (hopMe WJIH DIEKTPOHHOM (opMe C YBETUUEHHBIM IIPUPTOM U KOHTPACTHO-
CTBIO (U151 JIUI] C HAPYILIEHUSIMH CIIyXa, peuH, 3peHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHus BCAYX (IUIsl JTUI] C HApYIICHUSIMH 3PEHUs).

CryneHTaM C MHBaJIMIHOCTBIO YBEIMUYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TpOJIbHBIE BONPOCHL. JIJi TakUX CTYIEHTOB IpeaycMaTpuBaeTcs AOCTYMHas (Gopma mpeaocTaB-
JIEHUs OTBETOB HA 3a/1aHus, @ UMEHHO:

- IMCbMEHHO Ha OyMare Wiy HabOpOM OTBETOB HAa KOMIIBIOTEPE (ISl JIUI] C HAPYIIECHUS-
MU CllyXa, peun);

* BHIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCMOJIb30BAaHUEM YCIYT aCCUCTEHTA (ISt
JIMI] C HapYLIEHUSIMU OIIOPHO-[BUTaTEIBLHOTO allapara);
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* YCTHO (IU1s1 JIULI C HAPYILIEHUSAMH 3PEHUS], OTIOPHO-IBUTATEIBHOTO anmnapara).
[Tpu HEOOXOAUMOCTH ISl 0OYUAIONINXCSl ¢ MHBAJIMIHOCTHIO TIPOLIETypa OIICHUBAHUS Pe-
3yJAbTAaTOB O0OYYEHUSI MOXKET MPOBOJAUTHCS B HECKOJIBKO HTAIOB.

12



[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB1
10 AMCIHILINHE

IIpuxiaagHoe NPOorpaMMIpoOBaHEe MHKPOKOHTPOJLJIEPOB

Hanpasienue noaroToBku 12.03.04 Puomexnuyeckue cucmemsl U MexHOI02UU
HampasnenHocTs (Mpoduib) Hnoiceneprnoe 0eno 6 meouko-ouoiocuueckou npakmuxe
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 snekmpoHuxa

'B JAaHHOM IIPUIIOKCHUHA MTPCACTABJICHBI TUIIOBBIC OLICHOYHBIC CPEACTBA. IToHBII KOMIUISKT
OLICHOYHLIX CPCACTB, BKJ'IIO‘-IaIOH_[I/Iﬁ BCC BApHUAHTLI SaﬂaHI/Iﬁ (TCCTOB, KOHTPOJIbHBIX pa60T )51 I[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 € IVIAHMPYEMBbIMH Pe3yJIbTaTAMH 00pa30BaTe/IbHOM MPOrpaMMblI

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC
KOMIICTCHII U

I/IHI[I/IKaTOpBI JOCTHIKCHHUA

[Inanupyemble pe3ynbTaThl
00y4YeHUS IO TUCITUTINHE

O6menpodeccrnoHanbHbIE

OIIK-4 CnocobeH
MMOHUMATh TTPUHITUTIBI
paboThI COBPEMEHHBIX
nH(}pOpPMaITMOHHBIX
TEXHOJIOTHI U HC-
MOJIb30BaTh UX IS
pelIeHus 3aaad npo-
(dbeccuoHaNbHOM Jes-
TEJIHHOCTH

OIIK-4.1 3HaeT NpUHIHUIIBI PAOOTHI
COBPEMEHHBIX MH()OPMAIIMOHHBIX
TEXHOJIOTHi1, IPUMEHSIEMBIX B IIPO-
(eccroHaIbHOM 1EATEILHOCTH
OIIK-4.2 Ymeer ucnosp30BaTh CO-
BpEMEHHbIE MH()OPMAILIMOHHBIE TEX-
HOJIOTHH JJIsl PEeLleHus 3a1a4 Ipo-
(eccnoHaIbHOM 1EATEILHOCTH
OIIK-4.3 Bnaneer HaBbIKaMu MpHU-
MEHEHHUs1 COBPEMEHHBIX UH(OopMa-

3a/1a4 Ipo(eCCHOHATILHOM eI TEIb-
HOCTH

OHUOHHBIX TEXHOJOTHI AJId pCIICHUA

3HaTh COBPEMEHHBIE IPUHIUIIBI
pa3paboTKu Iporpamm JJist
MHUKPOKOHTPOJUIEPHBIX
YCTPOMCTB.

YMers pemaTs 3a1a4u 110 MpHU-
KJIaIHOMY NIPOIPaMMHPOBAHUIO
MHUKPOKOHTPOJIIIEPOB

Bnaners HaBbikaMu Mo paspa-
00TKE KOMIBIOTEPHBIX  IPO-
rpaMM JiJIsi MUKPOKOHTPOJLIEP-
HBIX YCTPOMNCTB

Tabmuna 2 — [Tactopr

(oH/1a OLIEHOYHBIX CPEJICTB

Kountposnpyemsbie | @opmupyemas HaumenoBanue
pasaeJsl (TeMbl) | KOMIIETCHUMS OLICHOYHOI'0 IToka3aTenu OLeHKHU
AUCHHUILINHBI CpeacTBa

Paznener 1 — 3 OIIK-4 JlaGoparopuble padoTel | [loaHOTa M MPaBUIBLHOCTD BbI-
IIOJIHEHUS 3aJaHUs

Paspgensr 1 — 3 OIIK-4 IIpaktnueckue 3amanus | [lomHOTA M IPaBUIILHOCTH BHI-
IIOJIHEHHMSI 3aJaHuUs

Paznener 1 — 3 OIIK-4 PacuetHo-Tpaduueckas | [TosHOTa M MPaBUIIBHOCTH

pabota BBIITOJIHEHUS 33]1aHUS

Paznener 1 — 3 OIIK-4 Bormpocsl k 5k3aMeny ITonHoTa M apryMeHTHpO-

BAHHOCTH OTBETOB

2 MeToanueckne MaTepHAaJibl, ONpeae/sAoIHe MPoUeayPhl OlleHUBAHMSI 3HAHUIA,
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 AUCOH-

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 | JIaGopatopHast | 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 3aau B paMKax
5 JlaGopaTopHas | B TeueHue | 5 6aymoB YCBOGHHOTO Y4eOHOr0 MATEPHATIA.
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 PaMKaxX 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 XOpOILME HABbIKU
IIPUMEHEHHUS TTOITYYEHHBIX 3HAHUM U YMEHUH ITpU
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 YCBOEHHOTO 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 -
DK3aMeH: - 10 GanmoB | 10 GaIOB — CTYIEHT TIOKa3al OTINYHBIE HABBIKH

IIPUMEHEHHUS ITOTYYEHHBIX 3HAHUA U YMEHWH TpU
pereHn MpoeCCHOHANBHBIX 3aJlad B paMKax
YCBOEHHOI'0 y4eOHOI0 MaTepHaa.
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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
pelieHnn MpoecCHOHANIBHBIX 33Ja4 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 MPOIEMOHCTPUPOBAT 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 MaKCMMaNIbHO BO3MOXHOM CyMMBI 0aJJIOB — «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 0aJIJIOB — «XOPOIIO» (CPeIHUN YPOBEHb);

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, XapaKTepPH-
3ywouue npouecc popMupoBaHus KOMIIeTeHIHI B X0/1e 0OCBOeHHs 00pa30Ba-
TeJbHOM NPOrpaMMbl

3.1 3apanus 11 TeKyLero KOHTPOJIsl yCIeBaeMOCTH

Jlabopamopnas paboma 1. IlporpaMmmupoBanue apupMeTUUECKUX ONepariuil
ABTOMaTHYECKasi YCTAaHOBKA IAKETOB
VYcraHOBKa C KOMaHIHOW CTPOKHU
Hactpoiika 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() A1 BBoJa CHMBOJIA 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, BHIITOJHUTE MPOBEPKY Ha MPHUHAIICKHOCTD 3HaUE-
HUS TepeMeHHol 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 BIOKEHHBIX LIUKIIOB?

UTo Takoe UK C IpeayciloBUemM?

UTo Takoe LUK C OCTYCIOBUEM?

Jlabopamopnas paboma 4. O6pabOTKa CTATHYECKUX MACCHBOB

agkrownE

Yro Takoe MacCcHB? MHICKC JIEMECHTA MacCHBa?

Kak BBeCTH M BBIBECTH 3JICMEHTHI BEKTOpPA B CTPOKY M B CTOJIOCIT?
CnocoObl OIMCaHUs U UHUITHATIN3aI[Md 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 (hakTHUECKHe rapaMeTpbl? JIoKkaabHbIC U IIT00abHBIC?
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

Omnpenenenue CTpyKTYpHON IIEpeMEHHOI 3aJaeTCsl B BUIE
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

.Ha6opamopHaﬂ paboma 8. Koncmpykmopuwi u ocnognuvle npunyunst OOIT

AR A

PeanuzoBath Hacnenyembiil kinace Student (CTyAeHT).
PeanuzoBats Hacnemyemsrii kiace Teacher (mpemnogaBaTens).
PeanuzoBath Hacneayemslii kiacc Doctor (Bpau).
PeanuzoBats Hacnemyemsiil kinacce Driver (BoauTtens).
PeanuzoBath Hacnenyemsiii kiacc Translator (mepeBoauuK).

Jlabopamopuas paboma 9. Hacnedosanue u abcmpaxmuvie Kiaccol

AR

PeanuzoBath Hacienayemslit kiacc Dispatcher (aucneruep).
PeanuzoBath Hacnemyemslil kinacce Stewardess (cTroapjecca).
PeanuzoBath Hacnengyemslit 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

Cketry 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. [Ipunnunel 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. Co3spaiite CTpyKTypy C UMEHEM train, COAEpIKaIIyIO MOJIs: Ha3BaHWE ITyHKTa 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, HOMEpP KOTOPOTo BBECH Mojb3oBaresieM. JJ00aBUTh BO3MOXHOCTh COPTUPOBKHU
MacCHB I10 IIYHKTY Ha3HAuY€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 MHOTOUJIEHA U MacCUBOM K03 dunnentoB. [IpeaycMoTpeTs METOIbI ISl 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 B3aUMOJIEHCTBUE MEXAy kiaccamu. Pa3paborarh cucremy «ABTOOa3a».
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 cocTossHUN ABTOMOOWMIIS.

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 cnnuek. [Tonb3oBaTens U KOMIBIOTEP MOOYEPETHO OEPYT HECKOIBKO CITUYEK
(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 o4yepeau BRIOMpAIOT MO OJHOMY IIeJIOMYy 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
UTPBI ¢ KOMIBbIOTEPOM. KOMIIBIOTED NOJIKEH MPUAEPKUBATHCSI BBIMTPBIIIHON CTPATErvu, €CIIN
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,
Ha3BaBIKK 31 nexabps, npourpsiBaer. O0a urparoT HawIyduM odpasoM. Mcxons u3 3aganHON
JIaThl, BBIBECTU, KTO BBIUTPAET.

11. Ha noBepxHOCTH M1aHETHI, SBIISIIOLICHCS IapoM ¢ paauycoMm R, 3agaHbl 1Be TOY-
KM CBOMMM IIMPOTOM MU NOATOTOM. HaliTh MUHHMMaNbHYIO JJIMHY IIYTH IO MOBEPXHOCTH 3TOU
IUTAHETHI U3 OJJHOU TOYKHU B JAPYTYIO.

12.  Pa3pa0oTka mpuiIOKeHUs i PeIMETHON 00aacTu «Y4YE€T TOBapOB B Mara3uHe»
Pa3paboraTh nmpuiiokeHre, mo3BoIfoIlee cOOUpaTh U HAKAIJIMBATh CBEIACHUS O MOCTYIJICHUH U
peanu3ali TOBapOB HEKOTOpOro maraszuHa. CTpyKTypa HpUIIOKEHHs 00s3aTelIbHO JOJDKHA
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BKJIIOYATh CJIEIYIOLIUE KJIACCHI: TOBAp, MPOU3BOIUTENb, JOKYMEHT, NOCTYIJICHUE TOBApa, peau-
3a1us ToBapa u Jip.

13. Pazpabotka mpunoxxeHus Ajis npeaMeTHol obmactu «OpraHuzanus y4eOHOTOo
npouecca B BY3e» Pazpaborats npuiokeHnue, mo3BoJsioniee cooOupaTh U HaKaIIuBaTh CBEZe-
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.  WNwmeercsa daiin ¢ Tekcrom. OcymecTBuTh mru(ppoBaHue JaHHOTO TEKCTAa B HOBBIN
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 3amucaHa 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 CUUCIICHUS M OOpaTHO, a
TaKXe MEPEBOJ YMCEN U3 JBOUYHOM B LIECTHAALATEPUYHYIO U BOCBMEPUYHYIO CUCTEMY CUHCIICHUSI.

4.  TlpexncraBieHue OTPUIATEIBHBIX U JCHUCTBUTEIHHBIX YHCEIL.

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

6. IIpencraBnenue TekcToBOI U rpaduueckoit unpopmannu B IBM.

7. Bwuuel, crmocoOBI IpeICTaBICHHS U CBOMCTBA HHPOpMarwu. Mepbl HHPOpMAITHH.

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

9.  bezomacHocth nanHbIX. [loHsATHE HHPOPMAIIMOHHOW 0€30MaCHOCTH.

10. Opranmzanms XxpaHeHus 1 00paOOTKH HHPOPMAITIHN C UCTIOIb30BaHUEM 0a3 JTaHHBIX.

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. Crpykrypa u npuHIuI pabotsl IBM.

15. OcHoBHble HHPOPMAIIMOHHBIE MPOIIECCHI.

16. PasnoBugnoctu UT. O6bexkTHO—OpHeHTupoBaHHbIe UT.

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

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

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

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

21.  Ucropws n HazHadenwe s3bika Crt-. [Tpocretinast iporpamMma 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¥ onieparop. Y CIOBHBINA OTIepaTop.

26. Omeparop switch - case. Oneparop 6e3ycioBHOro nepexoaa, 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.
CuMBOJTbHBIE MACCHBBI M CTPOKH. YKa3aTeln U 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. APTyMEHTHI 10 YMOJIYAHUIO U TiepeonpeesieHne GyHKIuil.
[la6nousr pynkumii. CtpykTypsl. [lepeuncnenus.
OO0BbeKTHO-OpUEHTHPOBAHHOE MTporpaMMupoBanue. Kiaccol.

Wukancynauus B OObEKTHO-OPUEHTUPOBAHHOM IPOrPAMMUPOBAHUH.

IIPUMEHEHHS.
[Tonmumopdu3m B 00bEKTHO-OPUEHTUPOBAHHOM MpOrpaMMupoBaHuu. CTaTH4eCKun
noaumopdusm B C++. [Ipumeps! npumMeHeHus.
OpnuHouyHoe HacnenoBaHue B s3blke C++. MHOXKECTBEHHOE HaclIEZJOBAHUE 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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