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@®opmupoBaHue  0a3sUCHBIX 3HAHUM M MOATOTOBKAa  CTYAEHTOB K  AKCIUIyaTallUH,
IIPOrpaMMHPOBAHUI0O U pa3pabOTKe MPOrpaMMHO-TEXHHYECKUX KOMIUIEKCOB C HCIIOJIb30BaHUEM
MUKPOTPOLIECCOPHOU TEXHUKH JIJISl pa3InYHbIX cpep HHPOKOMMYHUKALIUH.

3agaum u3ydyeHus JMCHUNIMHBI
— O3HAaKOMJICHHME€ C MHKPOIIPOLECCOPHBIMU IIaT(opMaMu, SBISIOUIMMUCA MPOTOTHIIHBIMHU IS
MH(OKOMMYHUKAIIMOHHBIX YCTPOMCTB;
— H3y4eHHE OCOOEHHOCTEW OpraHM3alli COBPEMEHHBIX MHUKPOKOHTPOJUIEPOB, IPEIHA3HAYEHHBIX IS
UCTOJIb30BAaHUS B MH(POKOMMYHHKAIIMOHHBIX CUCTEMAX;
— O3HAaKOMJICHHE C OIEpallMOHHBIMM CHUCTEMaMH, MPUMEHSIEeMbIMU B HH(POKOMMYHHKAIIMOHHBIX
CUCTEMAX;
— H3y4Y€HHE YHHBEPCAJIBHOI'O SI3bIKa MPOrpaMMHUpPOBaHMsI HH(POKOMMYHUKAIMOHHBIX cucteM Cu;
— oOyyeHHe MeToJaM U IpHeMaM MPOTrpaMMHUPOBAHUS MHUKPOIPOILIECCOPHBIX CHCTEM Ha s3blke CH WUIIN
s3bIKaX, IOCTPOCHHBIX HA €r0 OCHOBE.

Komnerenuuu, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS IMCHHIIIMHbI

[TIK-2 CriocoGeH mpuMeHSTh COBPEMEHHBIS [1K-2.2 Ananu3upyeTr COOTBETCTBUE TTapaMETPOB pabOTHI
TEOPETUYECKUE U TTPAKTUUECKUE METOIBI 000pyIOBaHUs ACHCTBYIOIINM OTPACICBBIM HOPMATHBAM
HCCIEA0BaHUS C LENIbI0 MOBBIIICHHS Ka4yeCTBa
paboThl, IMATHOCTUKH U YCTPAHECHHSI OITNOOK
1 OTKA30B Pagroo00pyA0BaHUS, CETEBBIX
YCTPOWCTB, MPOrPAMMHOTO 00ECTICUeHUS

MH(POKOMMYHHKAITUT

[TIK-9 CniocoGen mpoBOIUTh pacyeThl MO [1K-9.2 ®opMupyeT TEXHUYECKOE 3aJJaHie PHU

MIPOEKTY CETEU, COOPYKEHUI U CPEICTB aBTOMATHU3AIMU IPOCKTUPOBAHUS CPEJICTB U CETEH CBS3U
MH(OKOMMYHUKAIIUNA B COOTBETCTBUU C U UX DJIEMEHTOB

TEXHUYCCKUM 3aJaHUEM C UCITIOJIb30BAaHHUEM
KaK CTaHAApTHBIX METOA0B, IPUCMOB U
CpCACTB aBTOMATU3allUU IIPOCKTUPOBAHM,
TaK 1 CaMOCTOATCIIbBHO CO31aBaCMBbIX
OpUTr'MHAJIBHBIX MPOTpaMM

Pa3nenan! 1MCUUNIMHBI
1. S3pik CHu.
2. AnmapaTHO-IIporpaMMHBIe MIATPOPMbI HHHOKOMMYHUKAITMOHHBIX CUCTEM.
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PaGowas mporpamMMa JUCIHMILIAHBI COCTaBIeHa B COOTBETCTBUH C ®I'OC BO — baka-
JNaBpHAT IT0 HampaByieHuo moaroropku 11.03.02 MuhoKOMMYHUKAITMOHHBIE TEXHOJIOTHH U
CHCTEeMBI CBSI3M Ha ocHOBaHHMH ydaebHoro mrana OITOIT BO 11.03.02 MupoxoMMyHHKAII-
OHHBIE TEXHOJOTHH M CHCTEMBI CBS3H, HANPABIEHHOCTH (Mpoduib) «CeTH CBA3M U CHCTE-
MBI KOMMYTAIMMY, OI0OPEHHOro YHUeHBIM COBETOM YHHMBEPCHTETa (IIPOTOKON No7 «29»
mapta 2019 1.).

PaGouas mporpamMma [IUCIMILIMHEI 00CYy’KIeHa ¥ PeKOMEH/I0BaHa K pearusallii B
06pazoBaTeILHOM IIpolecce 1yist 00y9IeHHs CTYICHTOB I10 OITOIT BO 11.03.02 Mudokom-
MYHIKAIMOHHEIE TEXHOIOTMH U CUCTEMBI CBSI3H, HANPaBIeHHOCTh (mpoduib) «CeTr cBA3u
1 CHCTeMbI KOMMYTALIMMY HAa 3aceJaHuy Kadeapbl KOCMUYECKOro IPUOOPOCTPOSHUS U CH-
creMmcBazu Ne {  « 20» 07F 2019 T.

(naumenosanue Kagedpe, dama, HoMep nPoMoKoNa) /(QA‘/—\)
3aB. kagenpon \_/ Anpponos B.I'.

Pa3paboT4yrK NporpaMMbl

Ycenkos B.H.

Jlupextop Hay4HOU OHOIHOTEKH Maxkaposckas B.I'.

Pa6ouas mporpamMma JUCLMIUIMHBI IepecMOTpeHa, 00CykKIeHa U PEKOMEH/I0BaHa K
peanusanuy B 06pa30BaTENLHOM Ipoliecce Ha ocHoBaHMM yuebHoro mana OITOII BO
11.03.02 MuboKOMMYHUKAITMOHHbIE TEXHOJIOTMH M CHCTEMBI CBSI3HM, HAMPaBICHHOCTb
(mpodmip) «CeTH CBSI3M ¥ CUCTEMbBI KOMMYTAITHID, 0X0OPEHHOr0 YYeHBIM COBETOM YHH-
BepcuTtera (mpotokon Ne 7 «25 » ©2  2020r.), Ha 3acenanuu kadenpsl « 7% oF

"AZY oR 2040 1 s

(Haumenoaahue Kaghedpsl, dama, Homep npomoxona)

3aB. kadeapoit [ %@ AT Ay aest
A //’ /

PaGouvast mporpaMma JUCHHIIHHEI IEPECMOTpEHa, 00CyKIeHa U PeKOMEHI0BaHa K

peanu3zaliy B 00pa3oBaTEIbHOM /ﬁ ouiecce Ha ocHoBaHuU ydeOHoro rana OITOIT BO

11.03.02 HMudoKoMMYHHKAIIHO € TEeXHOJOTMH M _CHCTEMBl CBs3H, HAIlpaBJIEHHOCTh

L4

(npodune) «CeTH CBI3M U CUCTEMBI KOMMYTAIIUIY, OJOOPEHHOTO YUeHEIM COBETOM YHHU-
BepcuTeTa (mpotokon Ne 9 «ZF » o6 2021 r.), Ha 3acenaHuu Kadeapsl _ A7 @ u

27,08 2021

. O
¢ HawueHosﬂ%ﬁ;na HoMep npomokona)
3aB. kadenpoit P’ /A 7 ’4;«?,’9 aes{4

Pa6ouas mporpamMmMa JUCIUIIHUABI EpecMOTpeHa, 00CYXKIeHA M PEKOMEHI0BAHA K
peanu3aluu B o0pa3oBaTeIbHOM Ifpoliecce Ha OCHOBaHMH ydeOGHoro miaana OITOIT BO
11.03.02 MHbOKOMMYHUKAITHOHHBIE TEXHOJOTWH W CHCTEMBI CBSA3M, HAIpaBIEHHOCTH
(mpodunp) «CeTu cBA3M U CUCTEMbl KOMMYTALIUWY, 0OJ0OPEHHOT0 YUeHBIM COBETOM YHH-
BepcuTeTa (mpoTokon NeZ «Z2% » 02 2042 r.), Ha 3aceqaHuu Kadeapsl K7 CC

3403 2022 4 A v/
(Haumeuosanuefacﬁe . dama; Mep npomokona) £
3aB. kadeapoii [ 2 > B " Awqponed

-~/



Pabouas mporpamma quCUMIUIMEBI IEPECMOTPEHA, 00CYXKICHA H PEKOMEHI0BAHA K
peanu3anuy B 00pa3soBaTENbHOM IMPOLECCE HA OCHOBaHMM yueOHoro mnana OITOIT BO
11.03.02 HMHbOKOMMYHHKAUNOHHBIC TEXHOMOTMH M CHCTEMBI CBSI3M, HANDPABICHHOCTD
(mpoduuib) «CeTu CBSI3M M CHUCTEMbl KOMMYTALUM», OJOOPEHHOrO YHUEHBIM COBETOM
yHuBepeuteta (nporokon Ne P« 5 Of  20{.%.), na 3acenanuu kadeapbl KOCMUYECKOTO
npubopocTpoeHus u cucteM cBsazu Ne 7« F7/» DA 202 r.

Haumenosanue Kagheopet, d?mm omep npomoKoa)
f P

J&%?/tm&ﬁ 27

3aB. kadeapoi

L=

Pabouasi nporpamma aucummmmbl nepegmorpena, o6CykIeHa U PEKOMEHI0BAHA K
peanusauuu B 00pasoBaTeNbHOM IPOLIECCE HA OCHOBaHMM yueGHoro miana OITOIT BO
11.03.02 Hu}oKOMMYHUKAUMOHHBIE TEXHOJNOTMM M CHCTEMbI CBSI3M, HANPABICHHOCTS
(mpodunib) «Cetu CBA3M M CHCTEMbI KOMMYTAUMM», OJOOPEHHOr0 YHUEHBIM COBETOM
yHuBepcHuTeTa (mpotokos Ne_ «_ » 20_r.), Ha 3acenanuu Kadepbl

« » 202 'F;

(Haumenosanue kagheopsl, dama, Homep npomoxona)

3aB. kadeapoi

Pabouas nporpamma qMCLMITIHHBI IepecMOTpeHa, 00CyKIeHA U PEKOMEHI0BAHA K
peanmmsanuy B 00pa3oBaTeNbHOM IPOLECCe HA OCHOBaHMM yueGHoro mnana OITOIT BO
11.03.02 MHbOKOMMYHHUKALMOHHBIE TEXHOJOIMH M CHCTEMbl CBSI3H, HAIDPABICHHOCTH
(mpodmb) «CeT CBA3M M CHCTEMbI KOMMYTAIMM», OJOOPEHHOrO YHYEHBIM COBETOM

yHuBepcuTeTa (mpoTtokosa Ne_ «_ » 20_r.), Ha 3acenanuu kae1pbl
« » 202 1.

(Haumenosanue Kagedpbl, dama, Homep npomorxoia)

3aB. kadenapoii

Pabouas mporpamMma JyCUMILUTMHBI IEpECMOTPEHa, 00Cy’K/IeHa M PEKOMEH/I0BAaHA K
peanusaluu B 00pa3oBaTeNIbHOM IPOLECCE HA OCHOBaHMM yueGHoro rwrana OITOIT BO
11.03.02 NuhoKOMMYHHKALMOHHBIC TEXHOJOTHH M _CHCTEMBI CBSI3H, HAMPABICHHOCTD
(mpodmnp) «Ceru CBI3M M CHCTEMBI KOMMYTaUMH», OJ00PEHHOr0 Y4YeHBIM COBETOM
yHUBEpCcHUTETA (MPOTOKOJI Ne_ « » 20_r.), Ha 3acenanuu kadeapbl

« » 202 .

(Haumenosanue Kagedpst, dama, Homep npomoroia)

3aB. kadeapoi
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1 Heasp u 3agauu qucuuivingbl. [lepeyeHb NIIAaHUPYEeMbIX Pe3yJbTATOB 00yue-
HHS N0 JUCUMILIMHE, COOTHECEHHBIX € IJIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHUS OC-
HOBHO# npogdeccuoHaNBHO 00pa30BaTEIBLHON MPOrpaMMBbI

1.1 Ieab TUCHUTIMHBI

dopmupoBaHue OA3UCHBIX 3HAHUH U MOATOTOBKA CTYACHTOB K AKCIUIyaTaliuu, Mpo-
IPaMMHUPOBAHUIO U Pa3pabOTKe MPOTPAMMHO-TEXHUYECKUX KOMIUIEKCOB C UCIIOIb30BaHU-
€M MHUKPOIIPOIIECCOPHON TEXHUKH JIs pa3IUuuHbIX chep HHOOKOMMYHUKAITUN

1.2 3agayy AUCHUIIMHBI

- O3HAKOMJIEHHE C MUKPOIPOIECCOPHBIMU TIaThOpPMaMHU, SBIISIIOIIUMUCS TPOTO-
TUITHBIMHU JIJ11 ”HPOKOMMYHUKAIIMOHHBIX YCTPONCTB;

- U3y4eHHe 0COOCHHOCTEW OpraHu3allui COBPEMEHHBIX MUKPOKOHTPOJIEPOB, MPE/I-
Ha3HAYEHHBIX JIJIS1 UCTIOJIB30BaHUs B MH(HOKOMMYHUKAIIMOHHBIX CUCTEMAX;

- 0O3HAKOMJICHUE C ONEPallMOHHBIMUA CUCTEMaMU, MPUMEHSIEMbIMH B UH(HOKOMMYHH-
KaIIMOHHBIX CUCTEMaX;

- U3yYEHHE YHUBEPCAIHHOTO SI3bIKA MPOTPAMMHUPOBAHUS WHPOKOMMYHUKAIIMOHHBIX
cuctem Cu;

- o0y4eHue MEeTOo/IaM U MpHUeMaM MPOorpaMMHUPOBAHUS MUKPOITPOIIECCOPHBIX CUCTEM
Ha S3bIKaX BHICOKOTO YPOBHSI.
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1.3 IlepeyeHb MIaHUPYEMBIX Pe3yJbTATOB 00y4eHHs] MO AMCUHUILIMHE, COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJib-
TATAMHM OCBOCHHMSI OCHOBHOM npogdeccnoHaIbHON 00pa30BaTeIbHOM NMPOrpaMMbl

ITnanupyemvle pe3ynbmamsl 0C80eHUs
OCHOBHOU NPOGecCUOHANbHOU
00pazoeamenbHOl NPOSPAMMbI

(Komnemenyuu, 3aKpenieHnvie 3a OUCYUNIUHOU)

Koo u naumenosanue unouxamopa
docmudiceHuss KOMnemeHyuu, 3aKpe-

IInanupyemvle pe3ynrvmamel 00yueHus NO OUCYUNIUHE, COOM-
HeCeHHble ¢ UHOUKAMOPAMU OOCIMUNCEHUSL KOMNEMeHYULL

KOO NJIEHHO20 30 OUCYUNTIUHOU
- HauMeHo8anue
KOMnemeHyuu
yuu
I1K-2 Crioco0eH NpHUMEHSTh COBPEMEH- VK-2.2. AHanuzupyeT COOTBETCTBUE | 3HATH: MPUHIIMIIBI OPraHU3alMKd MUKPOIIPOLIECCOPHBIX CUCTEM,
HbI€ TEOPETUYECKUE U ITPAKTHYE- IapaMeTpoB padOThl 000PYAOBAHUS | IPUMEHSAEMBIX B UHPOKOMMYHHUKAIUAX, OCHOBHBIE CBOMCTBA
CKHE METOJIbI CCIICIOBAHMS C IIe- | JCWCTBYIOIIUM OTPACIEBBIM HOpMa- | SI3BIKOB MPOTPAMMHUPOBAHHUS, IPUMEHIEMBIX B HHOOKOMMYHHU-
JIBIO MIOBBILICHUS KauecTBa paboThl, | TUBaM. Kalusax, 0a30Bbl€ MPUHIUIBI JOKYMEHTUPOBAHUS IPOrpaMM
JUArHOCTUKHU U YCTPaHEHMsI OLIU- YMeTh: 1pon3BOIUTH OUCK OLIMOOK U OCYILECTBIATH OTIAAKY
00K M 0TKa30B paanoo0opyIoBa- nporpaMm Ha si3bike C, pa3BepThIBaTh NPOTpaMMHOE obecreyde-
HUSl, CETEBBIX YCTPOICTB, MPO- Hue, Tpedyemoe i pa3paboTKU IPpOorpaMm
IrpaMMHOT0 o0ecrieueHus: uHQo- Baasers: NOHATHITHO-TEPMHUHOJIOTHYECKUM arapaToM B 00-
KOMMYHHKAaIUH JaCTH pa3pabOTKU MPOrpaMMHOr0 00ecTieueH s, HABBIKAMHU
aHaJIM3a BO3MOXHOCTEH apXUTEKTYPbl MUKPOIIPOLIECCOPHBIX
CUCTEM
I1K-9 CrniocoGen npoBoauts pacuetsl o | [IK-9.2. ®opmupyet TexHuueckoe 3HaTBh: OCHOBHBIE CBOICTBA A3BIKOB IIPOIPAMMUPOBAHMSI,

IIPOEKTY CETEH, COOPYKEHUMN U
CpeacTB THPOKOMMYHHUKAIUI B
COOTBETCTBUU C TEXHUUYECKUM 3a-
JAHUEM C UCIIOJIb30BaHUEM KaK
CTaHJIapPTHBIX METO/I0B, IIPUEMOB U
CPEICTB aBTOMATU3alUN IPOEKTHU-
pOBaHMsI, TaK U CAMOCTOSITENILHO
CO3/aBa€MbIX OPUTUHAIBHBIX IIPO-
rpaMM

3aJjaHuE MPYU ABTOMATU3ALUHU MTPOEK-
THUPOBAHUA CPEJCTB U CETEN CBSI3HU U
HX DJIIEMEHTOB

IIPUMEHSIEMBIX B MHPOKOMMYHHUKAIIUSIX, OCHOBHbIE CBOHCTBA
CHCTEM INPOrpaMMMPOBaHMsl, 6a30BbI€ IPUHIINIIBI YIIPABICHUS
CETEBBIM TPaPUKOM

YMeTh: 1pon3BOIUTH TOUCK OLIMOOK U OCYILECTBIATH OTIAAKY
nporpaMm Ha si3bike C, TpaMOTHO 0(pOPMIISATH TEKCTHI IIPO-
rpaMM Ha si3bike C

Baagers: HaBbIKaMH pa3paboTKu mporpaMM Ha si3bike C, Ha-
BBIKaMHU MCIOJIb30BaHUsI HHTETPUPOBAHHBIX CUCTEM Pa3padoT-
KM ITPOTrpaMMHOT0 00ecrieyeHus
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2 YkazaHue MecTa JUCHUILVIMHBI B CTPYKTYpe OCHOBHOI NPodecCHOHAIbHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbl

Huciuminaa «OCHOBBI MPOTrpaMMUPOBaHUS B MHPOKOMMYHHUKALIUSAX» BXOJUT B
4acTb, (POPMHUPYEMYIO YHACTHUKAMHU 00pa30BaTeNbHbIX OTHOLIEHUHN Onoka 1 «Jlucuurim-
HBI (MOJYJIN») OCHOBHOU npodeccruoHanbHOl 00pa3oBaTeIbHON MPOrpaMMbl — MPOrpam-
Mbl OakanaBpuata 11.03.02 MHpOKOMMYHHMKAIIMOHHBIE TEXHOJIOTHU M CUCTEMBI CBSI3H,
HaIpaBiIeHHOCTh (Mpoduias) «CeTu CBA3M U CUCTEMbI KOMMYyTalun». JlucuurinHa uzyda-
eTcd Ha 1 Kypce Bo 2 cemecTpe U Ha 2 Kypce B 3 ceMecTpe.

3 O0beM QMCUMINVIMHBI B 32YETHBIX €IUHUIAX C YKAa3aHHEM KOJIH4YeCTBA aKaje-
MHYECKMX MJIH ACTPOHOMHYECKHX YACOB, BbIACJICHHBIX HA KOHTAKTHYI padory o00y-
YAUIUXCS ¢ npenogaBaresaeM (110 BUAAM Y4eOHbIX 3aHATHII) 1 HA CAMOCTOSITEIbHYIO
padoTy 00y4arouuxcst

OO6m1ast Tpy10eMKOCTh (00bEM) JUCIUTUIUHBI COCTABIISIET 9 3a4eTHBIX €UHHUI] (3.€.),
324 akaJleMUYECKUX Yaca.

Tab6auma 3 — O0beM IUCIUIIINHEI

Buner yue6HOM paboThI Bcero, wacos
OO6m1ast TpyA0€MKOCTh AUCITUTUIHHBI 324
KonrtakTHas pabota oOydarommxcs ¢ npenojgaBaTeieM o BUAaM y4eOHbBIX 3aHs- 91,25
TUH (BCero)
B TOM YHCJIE:
JICKITNH 36
1a00paTOPHBIC 3AHATHUS 54
MPAKTUYCCKHUE 3aHATHUS HE TPETYCMOTPEHBI
CamocrosTenbHas paboTa 00ydaronuxcst (BCero) 196,75
KoHTposb (moAroToBka K 3K3aMeHy) 36
KonTakTHas paboTa no npomexxyroyHoi arrecrauuu (Bcero ATTKP) 1,25
B TOM YHCJIE:
3a4eT 0,1
3a4eT ¢ OLIEHKOM HE MPETYCMOTPEH
KypcoBasi paboTa (IIpoeKT) HE MPeayCMOTpEHA
9K3aMeH (BKIIFOYasi KOHCYIBTAIIMIO TIEPe]T IK3aMEHOM) 1,15




4 Conep:xxanue QMCUMILVIMHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (pa3jesiam) ¢ yKa-
3aHMEM OTBEeJIEHHOI0 HA HUX KOJIUYECTBA aKaJeMUYeCKHUX YaCOB U BU/I0B Y4eOHBIX 3a-
HATHN

4.1 Copnpep:kanne TMCHUTIAHBI

Tabnuma 4.1.1 — ConeprkaHue JUCIUILINHBI, CTPYKTYPUPOBAHHOE 10 TeMaM (pasjiesiam)

Ne
/1t

Pazgen (Tema)
AUCHUITIINHBI

Conepxanmne

2

3

S3e1K C

Bgenenne.0O0630p u cpaBHEHUE S3bIKOB IPOrPaMMHUPOBAHUS. SI3bIK
C, KaKk yHUBEpCAJIbHBIN SI3bIK TporpammupoBanusi. CTpyKTypa mnpo-
rpaMMbl Ha s3bike Cu

3anauu, perraeMble npu nporpammupoBanuu Mukpo-IBM. Cpencrea
pa3paboTku

OO6uuit cuaTakcuc. OCHOBHBIE TUIIBI JaHHBIX. ONepalnuy U BbIpaxe-
HUS

Omnepatopsr si3pika C. MeTtka, coctaBHOM omnepaTop, OnepaTop-
BeIpakeHue. Oneparopsl break, continue, return, goto, if-else,
switch, while, do-while, for.

Oynkuuu B C. Onpenenenue pyHkuuid. BozoB ¢pynkuuit. Oynknus
main() .MaccuBsbl.

OcHoBHbI€ THIBL. YKa3zaTenu U MaccuBbl. CTpyKTyphl. OObeIMHEHUSI.
Omnpenenenre JOKaIbHBIX U II100aTbHBIX IEPEMEHHBIX U UX MHUIHA-
JU3alus.

bubmuoreunsie pynkunu C. PaboTa ¢ daitmamu: BBOJI-BBIBOJI CHMBO-
Ja, CTpOK, (popMaTUpoBaHHBIN BBO-BBIBO/I

Mo6mibHOCTH porpaMM Ha s3bike C. 3aBUCHMOCTh OT KOMIHUJISITO-
pa, OBM. JlokyMeHTHpOBaHHE IPOTrpamMM

ArnmapaTtHo-
porpaMMHble  1uiaTdop-
MBI  MH()OKOMMYHHUKAIIU-
OHHBIX CHCTEM

NupoxkoMMyHHKaIMOHHOE 000pYI0BaHKUE U €r0 MPOrpaMMHOE 0Oec-
neyenue. [lonstue o cucremax pazpadotku. [Ipumeps! cuctem paz-
paboTku Juig 00yueHHUs IPOrpaMMHUPOBAHHUIO.

IInargopma Arduino

[Moaxmouenue k [I9BM. 3arpy3unku.

OnemenTtHas 0a3za. Konctpykuus. HomeHnknaTypa v pa3HOBUIHOCTH
1aTGOpMBI

Pa3BeptbriBanue cpepl nporpaMmmupoBanus. Kommyranus kommno-
HEHTOB CHCTEMBI. ¥ CTAaHOBKA IIPOTPaMMHOT0 00€eCIIeUeHH S

Cpena nporpammupoanus IDE Arduino. fI3six Wiring. Kommus-
1S IPOrPaMM.

IInargopma Raspberry Pi

Apxurekrypa. Koncrpykuus. PaznoBuHoCTH.

[Tonxmrouenne o6opynoBanus. OnepanOHHBIE CUCTEMBI.

Br160p 1 ycTaHOBKa ONEpallMOHHBIX CUCTEM.

Cpena nporpammupoBanusi. OCHOBHI si3bika Python.
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Ta6J11/1ua 4.1.2 - ConepmaHI/Ie JUCIHUIIIMHBI 1 €10 METOJUYCCKOC obecrieucHue

Bunpl nesrenpsHoctn | YueOHO-
e | Pasten (rewn) | T weromme: | SOPMM ISR Kovne
n/n JMCHHIUIIHDL gac | 11a. H;;. CKHE MATC™ | 5 neoensim cemecmpa) TCHIHH
pHAITBI
1 2 3 4 5 6 7 8
Cemectp 2
SI3e1x C V2-5, MK-2,
1 18 1-8 — MV, C4, C8, C12,C16 TK-9
MVY4
Cemectp 3
ArnmapaTtHo-
[IpOrpaMMHBIE Vi K->
2 | mnatpopmsel uHpo- 36 | 9-14 - MV2-4 C4, C8, C12,C16 HK-9’
KOMMYHUKAIOH-
HBIX CUCTEM
C — cobecenoBanue.
4.2 JlaGopaTopHblie padoThl M NPAKTHYECKHE 3AHITHS
4.2.1 JlabGopaTopHbie padoThI
Tabnuna 4.2.1 — JlaboparopHblie paboThI
Ne | HaumenoBanue 1a60patopHOil paboThI O6bemM, yac
Cemectp 2
| Cucrema nporpammupoBanus Turbo C 2
2 Cpencta otnagku B Turbo C 2
3 Broa/BeiBo nanubix B C 2
4 Ucnonws3zoBanne ynpasistomux ESC — nocnenoBarensHocteit ANSI B TekctoBoM | 2
pEeKHME BBIBOJIA HA DKPaH
5 PaboTa ¢ nocnenoBarenpHbiME (aitiamu B si3bike C 2
6 Pabota ¢ mexcmoswvimu ¢atinamu B s3eixe C. PenaktupoBanue u 00paboTKa TEK- 2
CTOBBIX (paiiyioB
7 PaboTa ¢ monp30BaTenbCKUMH 00BEKTAMH, TIOCTPOCHHBIMH C HCIIOIB30BAaHHEM 2
CTPYKTYp ¥ 0OBbEIMHEHUN
8 Pabora ¢ rpaduyeckumu cpeacrsamu cpeansl Turbo C 4
Cemectp 3
9 Pa3BepteiBanue cucrtemsl nporpammupoBanusi IDE Arduino 6
10 | V3yuenue cpeapl pa3pabOTKU M OTJIAJIKU 6
11 | IlpoexTupoBaHue nporpaMMsl yrpaBiaeHHUsl 00beKTaMu ¢ LudpoBbIM nHTEpdericom | 6
12 | IlpoexTupoBaHue IporpaMMsl yrpaBiaeHUsl OObEKTaMH C aHAJIOrOBbIM UHTEphel- | 6
COM
13 | IlpoexTupoBaHue nporpaMm ynpaiieHus 00bekTamMu ¢ uHTepdericom 1-wire 6
14 | TlpoexTupoBaHue IporpaMm ympasiieHus o0bekTamu ¢ uaTepdericom 12C 6
Uroro 54




4.3 CamocrositeabHas padora ctyaeHToB (CPC)

Tabnuna 4.3 — CamocTosTenpHasgpadoTa CTYICHTOB

Ne HaumenoBanue pasnena (TemMbl) AUCHUTIIMHBI Cpoxk Bel- | Bpewmsi, 3aTpaunBa-
paszaena MOJIHEHUSI | €eMO€ Ha BBINOJIHE-
(Tembl) Hue CPC, yac
1 2 3 4
Cemectp 2
| SA3pix C. O6111€ BONPOCHI. 2 Hepens 10
2 SA3pik C. CHUHTaKCHC S3bIKA. 4 "enens 10
3 SA3pix C. Oneparopsl si3bIKa. 6 Henens 10
4 SA3pik C. OyHKUHUH. 8 Henens 10
5 SI3p1k C. OCHOBHBIE THIIBI JAHHBIX. 10 memena | 10
6 I3k C. bubnnorexu s3bIKa. 12 wemena | 10
7 SA3pix C. OyHK1IMK BBOJa-BbIBOJA ¢ (hopmatupoBanueM | 14 vepens | 10
8 S3pik C. [IlepeHoCMMOCTH TPOrpaMM U IOKYMEHTHUPO- 16 nenens | 10
BaHUE.
9 SA3pix Python. 18 nepgens | 27.9
Cemectp 3
10 AnnapatHo-nporpammHbie 1aTGopmMbl UHHPOKOMMY- 3 Henens 9
HUKALIMOHHBIX CUCTEM
11 [Tnardgopma Arduino. Apxurekrypa S Henens 9
12 [Tnargopma Arduino. Oco6EeHHOCTH IPUMEHEHMUSL. 7 Henens 9
13 ITnardopma Arduino. Pa3BepTeiBanue cucTeMbl 9 Henens 9
14 [Tnardopma Arduino. Cpena nporpaMMupoOBaHusl. 11 nepgens | 9
15 [Tnardopma Raspberry Pi.. Apxurekrypa. 13 nepens | 10
16 [Tnardopma Raspberry Pi.. CuctemHoe nmporpaMMHoe 15 nepens | 10
o0ecreucHue.
17 ITnardopma Raspberry Pi. PazBepTriBanue cuctemsi. 17 venens | 10
18 [Tnardopma Raspberry Pi.. Cpena nporpammupoBanus. | 18 wenenst | 13.85
Uroro: 196.75

5 IlepeyeHb y4eOHO-METOAMYECKOr0 O0ecrmeYeHusl IJI CaMOCTOATEJbHON pa-
00THI 00yYAOIIUXCH 10 TUCIHUILIUHE

CryaeHTbl MOTYT HpPH CaMOCTOATEIBHOM M3YYEHUU OTIECIbHBIX TEM M BOIPOCOB
JUCIUIUIMH TOJIb30BAThCS YUEOHO-HATJISAIHBIMU MOCOOUSIMH, YU€OHBIM 000pY/IOBaHUEM U
METOIMYECKUMH pa3paboTkamMu Kadeapsl B pabouee Bpems, ycTaHoBieHHoe [IpaBunamu
BHYTPEHHETO pacropsiika pabOTHUKOB.

VY4eOHo-MeToInUYecKoe 0OecrieueHne AJii CaMOCTOATENbHON paboThl 00yJaronIuXxcs
MO IaHHOM JAUCIUIUIMHE OPTraHUu3yeTCs:

OubIUOMEKOU YHUBEPCUMEMA.!

e OuOIMOTEYHBIH (DOHJ YKOMIUIEKTOBAaH Y4eOHOH, METOJUYECKOU, HAy4YHOH, Ie-
PUOINYECKOM, CIIPABOYHOM U XYJI0KECTBEHHOM JINTEPATYPOH B cOOTBEeTCTBUHU C YII 1 nan-
Hout PII/I;

® UMEeTCs JOCTYN K OCHOBHBIM HMH(OPMAIIMOHHBIM 00pa30oBaTEIbHBIM PECYpCaM,
uH(pOpMaIIMOHHON 0a3e aHHBIX, B TOM unciie Oubauorpaduyeckoi, BO3MOKHOCTh BBIXO-




na B uTepHer.

Kagheopoi:

e nmyTeM oOecredeHHWss JOCTYMHOCTH  BCEr0  HEOoOXoauMmoro  ydeOHO-
METOJIUYECKOT0 U CIIPaBOYHOTO MaTeprana;

® IyTeM MPEJOCTABICHUS CBEICHUN O HAIMYUU Y4eOHO-METOAMYECKON JIUTEpa-
TypBI, COBPEMEHHBIX POTPAMMHBIX CPEJICTB.

® myTeM pa3paboTKH:

— METOIWYECKUX PEKOMEHIAIHA, MOCOOWH IO OpraHW3allid CaMOCTOSTEIBHON
paboThI CTYAECHTOB;

— TeM pedeparos;

— BONPOCOB K 3a4€Ty;

—  METOJMYECKHUX yKa3aHWH K BBITTOIHEHHIO JJAOOPATOPHBIX padoT U T.].

munozpaghueti ynugepcumema:

® [IOMOIIs aBTOPaM B MOATOTOBKE M M3/aHUN HAYYHOU, Y4€OHOW M METOAMYECKON
JUTEPaTypHI;

® YIOBICTBOPEHHE MOTPEOHOCTH B THPAKUPOBAHMM HAYYHOW, yU4eOHOW M METO-
JTMYECKOH JINTEPaTyPHI.

6 Oobpa3oBaresibHbIe TeXHOJOTHU. TeXHOJOTMM HCIOJIb30BAHNSI BOCIHNTA-
TeJbHOI0 MOTEHIUAJIA JUCIUILUIUHBI.

Peanu3anus KOMIIETEHTHOCTHOTO MOAX0AAa MPEAYCMAaTPUBAET IIMPOKOE UCIIOIB30-
BaHHE B 00pa30BaTeIbHOM MPOIECCE aKTUBHBIX U MHTEPAKTUBHBIX (POpPM MpoBeaeHUA 3a-
HSATUN B COUYETAHUU C BHEAYAUTOPHOU paboTOi ¢ 1enpio GOpMHUPOBAHUS YHUBEPCATbHBIX,
oOuenpodeccoHanbHBIX U MPOPECCUOHAIBHBIX KOMIIETEHIIMM oOyvatouuxcs. B pamkax
OUCLUUIUIMHBI MPEAYCMOTPEHBl KOHTPOJb HWCIIOJIHEHUS, ONPOC 3HAHWM, ONpPOC WIEH U

HpCIUIO)KCHI/Iﬁ n p21360p KOHKPCTHBIX CI/ITyaI_II/Iﬁ 10 N3y4aCMbIM TCMAaM.

CopepxaHue AMCUMILIUHBI 001a1aeT 3HAYUTEIIbHBIM BOCIIUTATEIbHBIM [TOTEHIINATIOM, TOCKOJIb-
Ky B HEM aKKyMYyJUPOBaH HMCTOPUYECKHI M COBPEMEHHBIH COLMOKYIbTYPHBIM U (MJIM) HAYYHBIA OIBIT
4eJIOBEUECTBA (YKA3amb MOAbKO MO, YMO peaibHo coomeemcmeyem OanHou oucyuniuxe). Peannzanus
BOCITUTATENIbHOIO MOTEHIMANAa JAUCHUIUIMHBI OCYIIECTBISETCS B paMKax €IMHOI0 00pa3oBaTENbHOTO U
BOCITUTATENILHOTO MPOIIEcCca U CIOCOOCTBYET HEMPEPHIBHOMY Pa3BUTHIO JIMYHOCTU KaXKJOro oOydarolie-
rocs. JlucuumninHa BHOCUT 3HaUUMBbIN BKJIaa B (oopMupoBaHue o01el u (min) npodeccnoHanabHOM Kyilb-
TYpbl 00YYarOUIUXCsl (VKa3amv mMoabKo mo, Ymo peaivHo coomeemcmeyem OaunHou oucyuniune). Co-
JepKaHue AMCUUILIMHBI CIOCOOCTBYET AYXOBHO-HPAaBCTBEHHOMY, I'PAXKIAHCKOMY, MaTPHUOTUYECKOMY,
[IPaBOBOMY, SKOHOMHYECKOMY, MPO(PECcCHOHANIBHO-TPYI0BOMY, KYJIbTYPHO-TBOPUYECKOMY, (hU3nueckomy,
9KOJIOTUYECKOMY BOCIIMTAHUIO OOYUAIOLIMXCS (U3 NepequcienHo2o ciedyem yKazamv moabKo Mo, 4mo
peanbHo coomeemcmayem OaHHOU OUCYUNTUHE).

Peanu3zanus BocnuTaTeaIbHOrO MOTEHIIMANIA AUCHUILIMHBI TOJPa3yMeBaeT:

— LeJIeHaNpaBJICHHbIA 0TOOp MpenoiaBaTeieM U BKIOYEHHUE B JIEKIIMOHHBIN MaTepuas, MaTepu-
aJl Juis MpaKkTU4YecKUX U (Win) 1a00opaTOPHBIX 3aHATUN COJIEPKAHUS, JEMOHCTPUPYIOLIEr0 00yJaroIuMCs
00pa31bl HACTOSIIEr0 HAyYHOTO MOABMKHUYECTBA CO3/1aTeNel U MpeiCTaBUTENeH JaHHOW OTPaciv HayKH
(mMpou3BOACTBA, 3KOHOMUKH, KYJIbTYpbI), BBICOKOTO IMpodeccnoHanu3Ma y4eHbIX (IpeicTaBUTeNeil mpo-
M3BOJICTBA, JesTeNIel KyJIbTYpbl), UX OTBETCTBEHHOCTHU 3a PE3YyJIbTaThl U MOCJIEACTBUS AEATEIHOCTH IS
IIPUPO/IbI, YEIOBEKa U OOILIECTBA; MPUMEPHI MOJIMHHON HPABCTBEHHOCTH JIIOJIEH, MPUYACTHBIX K Pa3BU-
THIO HAyKH, KyJIbTYpbl, 3KOHOMUKU U MPOU3BOJICTBA, a TAK)KE MPUMEPHI BHICOKOM TyXOBHOU KYJIbTYpBHI,
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MaTPUOTU3MA, TPaXAAHCTBEHHOCTH, T'YMaHU3Ma, TBOPUECKOI'O MBIILICHUS (U3 NepeducieHHo2o ciedyem
VKA3amos moavKo mo, 4mo peanibHO COOMEemcmeyem OanHou OUCYUNTUHE),

— TPUMEHEHHUE TEXHOJOTHHA, (OpM U METOIOB IMPEIOIaBaHus AUCIUTUTNHBI, UMEIOIUX BBICOKUAN
BOCITUTATENbHBIN APEKT 3a cUeT CO3JIaHus YCIOBUMN JJIsl B3aUMOIEHCTBUS 00y4aroOUIMXCs ¢ Mpernojana-
TeleM, APYrMMU OOy4arolmIMMUCS, MPEeACTaBUTEIsIMU paboTonaTenel (KoMmaHaHas paboTa, MPOEKTHOE
oOy4eHwne, JeTOBBIE UTPHI, Pa300p KOHKPETHBIX CHUTYAIMH, PEIICHHE KeHCOB, MacTep-KIacChl, KPyrible
CTOJIBI, AUCIIYTBI U JIP.) (U3 nepeuuciento2o ciedyem yKazames moabKo mo, Ymo pedaibHO COOmMEemcmey-
em OauMHOU OUCYUNIUHE),

— JIMYHBIA PUMEP IMPEToIaBaTelis, JEMOHCTPAIMIO UM B 00pa30BaTEIbHON IESTEILHOCTH U 00-
IIEHUU C 00YJAIONIUMHUCS 32 paMKaMH 00pa30BaTEeIbHOTO MPOIIecca BHICOKOM 001Iel U mpodeccnoHalb-
HOU KYJIBTYPBI.

Peanm3anus BocnuTaTeNbHOTO MOTEHIMAIA AUCIUIUIMHBI HA YIeOHBIX 3aHATHIX HalpaBlieHa Ha
noJJIep>KaHue B YHUBEPCUTETE €AMHON pa3BUBAlOLIe 00pa30BaTesIbHOM U BOCIIMTATENIbHOM cpebl. Pea-
JU3aIHs BOCIIUTATEIHHOTO MOTEHIIMAIA JUCIUIUIMHBI B XOJI€ CAMOCTOSTENIEHONW pabOThl 00yJaronuxcs
CTIOCOOCTBYET Pa3BUTHIO B HUX LEJICYCTPEMIICHHOCTH, WHUIIMATUBHOCTH, KPEATUBHOCTH, OTBETCTBEHHO-
CTH 3a pe3yJIbTaThl CBOEH pabOThl — KayecTB, HEOOXOIUMBIX Ui YCHEIIHOW coluanu3anuu u mnpodec-
CHOHAJIBHOTO CTAaHOBJICHUSI.
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7 (I)OH)I OLECHOYHBIX CPEACTB JJIsl MIPOBCACHUN HpOMe)KyTO‘IHOﬁ arrecranmmmu oﬁyqamumxca o ATMCIOMIIJIMHE

7.1 IlepedyeHb KOMIETEHIMI C YKa3aHMEM ITANOB MX ()OPMHUPOBAHUS B IpoLiecce OCBOCHHSI OCHOBHOM npodeccuo-

HAJIbHOM 00pa3oBaTe/IbHOM NPOrPaMMbl

Tabauma 7.1 — Oransl GopMUPOBAHUS KOMIIETEHIMH

KOZI 1 HAMUMCHOBAHUEC KOMIICTCHIIUN

Oransl GopMUPOBAHUSA KOMIIETEHLUH U TUCHUIUIMHBI (MOYJIN) U IPAKTUKU, IPU U3y4e-
HUHW/TIPOXOXAEHUHN KOTOPBIX (popMuUpyeTcs JaHHasi KOMITETSHIINS

HaYyaJIbHBIN OCHOBHOM 3aBEPILIAOIINI
1 2 3 4

I1IK-2 CriocobGeH npuMeHsATh COBpeMeHHbIE Teo- | OCHOBBI Teopus Tenerpaduxa Merons! 1 cpencTBa U3BMEPEHUN B Telle-
pEeTHYECKHE M MPAKTUYECKHE METOJbl UCCIENO0- | MporpaMmu- | MeToabl U cpeacTBa MOAECIUPOBAaHNUS Te- KOMMYHHKAITUSIX
BAaHUA C II€JIbIO TOBBIIIEHUSI KadecTBa pabOThl, | pOBaHMS B JIEKOMMYHUKAIIMOHHBIX CUCTEM U yCT- BeinosiHeHue U 3amuTa BeIITYyCKHOM KBa-
JMarHOCTHKH M YCTPAHEHUS OMIMOOK W OTKa30B | HHPOKOMMY- | POHCTB TUQHUKAITMOHHOHN pabOTHI
pannoo0oOpyIoBaHusl, CETEBBIX YCTPOICTB, MPO- | HUKAIUAX VYuebHast mpakTukKa (HayqdHO- VYuebHast mpakTuKa (HayqdHO-
I'paMMHOr0 o0ecrieueHus ”HPOKOMMYHHUKAITUI HCCIIeI0BaTENIbCKas paboTa) HCCIIeI0BAaTENIbCKas paboTa)
I1K-9 CniocobeH npoBOAUTE pacdeThl 1o mpoek- | OCHOBBI OcHoBBI TeOpUM UHPOPMALK U KOIUPO- Cucrembl U c€TH MOOMIIBHOM CBSI3U
Ty CeTeH, COOPY)KEHUN U CPeACTB MH(POKOMMY- | MPOrpaMMH- | BaHUS becripoBoiHBIE CUCTEMBI CBSA3H
HUKAllUA B COOTBETCTBMU C TEXHUYECKUM 3a/la- | pOBAHMS B Teopus Tenerpaduka [IpousBoicTBEHHAS PEIUIIIIOMHAS
HUEM C HCIOJB30BAHUEM KaK CTaHJAPTHBIX Me- | HHPOKOMMY- IIpaKTHKa
TOJOB, NPUEMOB M CpPEIACTB aBTOMAaTHU3allMM | HUKAIUAX BeinosiHeHue U 3a1uTa BeIITYCKHOM KBa-

IIPOEKTUPOBAHUSA, TAK U CAMOCTOSTENIBHO CO3/1a-
BAEMBIX OPUTMHAJIBHBIX ITPOrpaMM

TUQHUKAITMOHHOHN pabOTHI
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7.2 Onucanue nokasarejieil U KpUTepHeB OLCHUBAHUSA KOMIIETCHIUI HA Pa3IMYHBIX dTanax ux popmMupoBanus,
ONMUCAaHME KA OLCHUBAHUS

Tabnuna 7.2 — [lokazatenu u KpUTEpUH OLICHUBAHUSI KOMIIETCHIIMM, [ITKaJIa OT[CHUBAHUS

Kon ITokaszarenu Kpurepuu u mkasna oeHUBaHUS KOMIIETCHIIUN
KOMIIETEHITHH/ OLICHUBAHMUSI
JTar KOMITETCHIU I
(uHOUKamMopwl . . .
DOCTIUNCEHIUS, KOM- [ToporoBslit ypoBEeHb [IponBUHYTHIN YPOBEHD Bricokuii ypoBEHb
nemenyuil, 3aKpen- («yHOBJIETBOPUTEIHHO) (xoportioy) («OTAMYHOY)
JIeHHble 3 OUCYUN-
JIUHOU)
1 2 3 4 5

[1K-2/ I1IK-2.2 3HaTh: 6a30BBIC IPUHIIUIIBI JI0- 3HATh: OCHOBHBIE CBOMCTBA SI3BIKOB 3HaTh: MPUHIIUIBI OpraHU3ALNH

HaYaJIbHBIN AHanusupyer co- KYMEHTHUPOBaHHUS IPOrpaMM [IPOrpaMMHUPOBAaHUS, IPUMEHSIEMBIX B | MUKPOIIPOLIECCOPHBIX CUCTEM, IIPH-
OTBETCTBHE IIapa- | YMeTh: pa3BepThIBaTh NPO- MH(POKOMMYHHUKAIHIX MEHSEMBIX B MUH(OKOMMYHUKAIUAX
METpPOB pabOThI rpaMMHO€E oOecrieueHue, Tpedye- | YMeThb: UCIIOJIb30BaTh IPOrPaMMHOE | YMeTh: IPOU3BOAUTDH TOUCK OLIH-
o0opyaoBaHuUs Moe€ JUIsl pa3paboTKU IPOrpaMm obecrieuenue, Tpedyemoe i pa3pa- | OOK M OCYIIECTBISTH OTIAJAKY IPO-
JNEUCTBYIOLIUM OT- | Biragers: noHsTuiiHO- OOTKH Mporpamm rpaMM Ha s13bIKaX BBICOKOTO YPOBHS
paciieBbIM HOpMa- | TEPMUHOJIOTUYECKUM anmnaparoM | Biaxers: HaBbIkaMu aHalIM3a BO3- Biagers: HaBbIKaMU aHaIN3a BO3-
THBaM B 00J1aCTH pa3paboOTKu Ipo- MO>KHOCTEM apXUTEKTYpbl MUKPOIIPO- | MOXXHOCTEN pacUIMpEHUs IIPO-

I'PaMMHOT0 o0ecriedyeHus 1[ECCOPHBIX CUCTEM I'PaMMHO-AMNIAPaTHBIX CUCTEM
I1K-9/ [1K-9.2 3HaTh: 6a30BbIC MPUHIIUIIBI J0- 3HaTh: IPUHLUIIBI OPraHU3aluu 3HaTh: OCHOBHBIE CBOICTBA SI3bIKOB
HavaJIbHBIN dopmupyer Tex- KYMEHTHUPOBaHUS IPOrpaMM MHUKPOMPOIIECCOPHBIX CUCTEM, MPHU- [IPOrpaMMHUPOBAHMUSL, TPUMEHSIEMBIX

HUYECKOEC 3aJlaHue
Py aBTOMAaTH3a-
U1 TPOEKTUPOBA-
HHUSI CPEACTB U Ce-
TeH CBSI3U M UX
3JIEMEHTOB

YMmerh: pa3sBepThIBaTh MPO-
rpaMMHO€E oOecrieueHue, Tpedye-
Moe Ui pa3pabOTKU IPOrpamMm
Buaagerb: noHATHITHO-
TEPMUHOJIOTHYECKUM armapaTom
B 00y1acTu pa3paboTKu Ipo-
I'PaMMHOT0 00ecreuyeHus

MEHSEMbIX B MUH(OKOMMYHUKAIUAX
¥YMerhb: UCIIOJIB30BATh IPOIPAMMHOE
obecrieuenue, Tpedyemoe s paspa-
OOTKH porpamm

Baagers: HaBbIKaMU aHaIN3a BO3-
MO>KHOCTEH apXUTEKTYpbl MUKPOIIPO-
LIECCOPHBIX CHCTEM

B MH(POKOMMYHUKAIIHSIX

YMeThb: NpoU3BOIUTH MMOUCK OIIU-
OOK M OCYIIECTBIISATH OTIAAKY MPO-
IpaMM Ha SI3bIKaX BBICOKOTO YPOBHS
Baagers: HaBbIKaMU aHaIM3a BO3-
MOXHOCTEW pacIUpEHUs IIPO-
I'PaMMHO-AMIAPaTHBIX CUCTEM
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7.3 TunoBble KOHTPOJIbHbIE 33/IaHUSI UM WHbIE MAaTepUaJbl, HEOOXOAUMbIE
AJI5l OLeHKHN 3HAHMI, YMeHMii, HABBIKOB U (MJIM) ONBITA [eSITeJIbHOCTH, XapaKTepH-
3YKOIIMX 3Tanbl (POPMUPOBAHUS KOMIIETEHIUH B MpoLecce OCBOEHUsI OCHOBHOM MPo-
(peccuonanbHOIl 00pa3oBaTENbHON POrPaAMMBbI

Tabnuua 7.3 — [lacnopT KOMIUIEKTa OLIEHOYHBIX CPEJICTB JJIsl TEKYIIETO KOHTPOJIS yCIie-
BAEMOCTH

Kon xontpo- | Texuosorus O1ieHOYHbIC Omnucanue
Ne Paznen (Tema) naupyemoi kom- | hopmupoBa- cpezcTBa IIKaJI
n/n JHUCIUILINHBI MeTeHINH (UITn HUA HAaNMEHO- NoeNo OLICHHUBA-
€€ YacTH) BaHUE 3aJaHuNA HuUA
1 2 3 4 5 6 7
1 | A3eik C I1K-2, IIK-9 Jlexnun, JI3, CoolOece- | 1-20 Coriacuo
CPC JIOBaHUE Tab51.7.2
2 | AnmapatHo- I1K-2, IIK-9 Jlexnun, JI3, CoOece- 21-40 Coriacuo
MporpaMMHbIe 1maThop- CPC JIOBaHHE Tabn.7.2
MBI HH(OKOMMYHHKAIIH-
OHHBIX CUCTEM

HpI/IMepBI THUITIOBBIX KOHTPOJIbHBIX SaI[aHI/Iﬁ IJIA IIPOBEACHU S
TCKYIICI'O KOHTPOJIA YCIICBACMOCTH

HpI/IMepBI THUITIOBBIX KOHTPOJIbHBIX SaI_[aHI/If/i 1 TCKYIICTO KOHTPOJIA

Tect no pazgeny (teme) «Cucrema Arduino» (DIeKTpOHHOE TECTUPOBAHUE 3ape-
3epBUPOBAHO KaK JOMOIHUTEIBHBIN CIIOCO0 KOHTPOJIS)

CHMHanoBe

ATMega

MaB Mnata Arduino

| [ r— ‘-L-H' = | I
- - .: ]
— = WMUMuREE I
= | |
= | =
RS-232 | y i Tx,., q |
- | - = |
| " |
] Mpeobpaioea- I
| TeNk: YPOBHeR Mukpo-3BM I
] I
] I
] I

1 - coenMHEHME IS 3arPy3KU POrPaMMHOTO0 KoJia B matdhopmy Arduino

2 - coenuHEeHME 1711 0OMeHa naHHbIMU ¢ [I9BM B mporiecce paboThl cHCTEMBI Ha
0as3e Arduino

3 - BCe MepeYnCcIICHHbIC BAPUAHTHI TIPABUIIHHBIC



14

Bonpocsl cobecenoBanus o paszaeiny (teme) «A3bik Cu. OyHKIIMM BBOAA-BBIBOJIA C
dhopmMaTHPOBAHUEM.»

1. B ueM ocHoBHBIE OTiIMUUs MexXy PyHkusamu printf() u puts()?

2. MoXHO 711 BBOAUTH 3HAYEHUS JJIsI HECKOJIBKUX MEPEMEHHBIX B paMKax
oJHOTO BBI30Ba scanf()?

3. MOXHO 1M BBIBOAUTH 3HAUYCHHS MJIi HECKOJBKUX MEPEMEHHBIX B
paMKax oJHOTO BbI3oBa printf()?

[Ipumepsl TeM AJig 00CYKACHUS
- PazpaboTka nporpaMMHOI1 KOMIIOHEHTHI MlepeAaTuriKa B CUCTeMe OECIPOBOIHOM CBsI-
31
- Pa3zpaboTka nporpaMMHOIl KOMIIOHEHThI IPUEMHUKA B CCTEMe OE€CTIPOBOIHOM CBSA3U

ITonHoCTBIO OICHOYHBIC MATCPHUAJIbI U OLCHOYHBLIC CPCACTBA IJIA HPOBCACHHA TC-
Kyoiero KOHTPOJIA YCIICBACMOCTHU IIPCACTABIICHEI B VMM no JUCIHHUITIINHC.

Tumnossie 3alaHuA I IPOBCACHUA HpOMC)KYTO‘IHOﬁ arTeCTallun 06yqa10m14xc5{

IIpomesxcymounas ammecmayusi M0 TUCUUILUIMHE BO 2 CEMECTpEe MPOBOAUTCA B
dbopme 3adeta. 3adyeT MPOBOAUTCS B (hopMe TecTupoBaHUs (OJIAHKOBOTO H/WUIM KOMIIBIO-
TEPHOTO).

IIpomesrcymounas ammecmayus N0 TUCUMIUIMHE B 3 ceMecTpe MpoBOaUTCS B (op-
M€ 2K3aMeHa. JK3aMeH MPOoBOAUTCS B (popme TecTupoBaHus (0JJAHKOBOTO W/UIIM KOMITbIO-
TEPHOTO).

JUiss  TecTUpOBaHUS MCHOJB3YIOTCS  KOHTPOJIbHO-U3MEPUTEIbHBIE MaTepUabl
(KNM)

— 3aJlaHUs B TECTOBOM (hopme, cocTapiisitonre 6aHk TecToBbiX 3ananuii (bT3) mo qucnun-
JIMHE, YTBEPKJICHHBIA B YCTAHOBICHHOM B YHUBEPCUTETE MOPSJIKE.

[IpoBepsieMbIMH Ha TPOMEXKYTOYHOM aTTeCTallud HJIEMEHTaMHU COJEp)KaHHS SIB-
JSI0TCA TeMbl TUCUUIUIMHBI, YKa3aHHbIE B pasfeie 4 Hacrosued nmporpammsel. Bee Tembl
auciuiuinebl oTpaskeHbl B KMM B paBubiX nonsx (%). BT3 BkiaouaeT B cebst HE MeHee
100
3aJIaHU| U TOCTOSIHHO MOTIOJTHSAETCS.

J1Jist IpOBEPKYU 3HAHUN UCTIONB3YIOTCSA BOMPOCHI U 3a/IaHUSI B Pa3IMYHBIX (hopmax:

-3aKpBITOM (C BEBIOOPOM OJHOT'O UJIM HECKOJIBKUX MPAaBUIBHBIX OTBETOB),

- OTKPBITON (HEOOXOIMMO BIIMCATh MPABUIIbHBIN OTBET),

- Ha YCTaHOBJICHHUE MPABUIIbHOMN MOCIEA0BATEILHOCTH,

- Ha YCTaHOBJICHUE COOTBETCTBUSI.

YMeHI/IH, HaBbIKU W KOMIICTCHIUU ITPOBCPAIOTCA C IMOMOIIBIO 3a1a4 (CI/ITyaLII/IOH-
HBIX, IPOHU3BOJACTBCHHBIX WJIN KEHCOBOI'O XapaKTepa) H Ppa3JIMIHOTO B4 KOHCTPYKTOPOB.
Bce 3aJa4uu ABJIIIOTCA MHOI'OXOIJOBBIMMU. HCKOTOpBIC 3ala4u, IIPOBCPAIONINC YPOBCHDb
C(I)OpMI/IpOBaHHOCTI/I KOMHCTCHHI/Iﬁ, ABIIAOTCA MHOT'OBApUAHTHBIMMU. YacTtb yMCHHfI,
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HABBIKOB M KOMIETEHIMI NpsiMO He OoTpa)keHa B (POPMYJIHMPOBKAxX 3ajiay, HO OHU MOTYT
OBITH TPOSABIICHBI O0YYAIOIIUMUCS MIPU UX PEIICHUH.

B xaxnpiii BapuanT KM BKIIIOUAIOTCA 3a/laHUs 10 KaXKJOMY MPOBEPSIEMOMY dJie-
MEHTY COJIep>KaHHsI BO BCEX MEPEUMCICHHBIX BbIIE (hOpMax U Pa3HOrO YPOBHS CIOKHO-
ctu. Taxoit popmar KM mno3BosisieT 00bEKTUBHO OMPENEIUTh KaueCTBO OCBOEHUSI 00Y-
YaIONIMMUCS OCHOBHBIX 3JIEMEHTOB COJEpKaHUS IHUCLUMIUIMHBI U YPOBEHb C(HOPMUPO-
BAHHOCTH KOMIIETECHLIUM.

ITonHOCTBIO OLIEHOYHBIE MAaTEpUAIIbl U OLIEHOYHBIE CPEACTBA I MPOBEACHUS IIPO-
MEXYTOYHOM aTTecTaluy o0ydaronuxcs npeacrapieHsl B Y MM no auciumuivge.

7.4 MeToauuyeckue MaTepHasbl, ONpeAeJAIIHNe NPOneIypPbl OLECHUBAHUA
3HAHMH, YMEHHUI, HABBIKOB H (WJIN) ONBITA AeATEIbHOCTH, XapAKTEePHU3YOLIUX ITANbI
¢dopmupoBaHus KOMIETEHIMH

[Iporieayphl OlleHMBaHUS 3HAHUM, YMEHUM, HABBIKOB U (MJIM) OIBITA JESITEIHLHOCTH,
XapaKTEePU3YIOIIUX ATanbl (HOPMUPOBAHUS KOMIIETCHIIMH, PETyJIUPYIOTCS CIECAYIOIMUMU
HOPMaTUBHBIMHM aKTaMH YHHUBEPCUTETA:

— nonoxenue I1 02.016-2018 O GanbHO-PEUTUHTIOBOM CUCTEME OIICHUBAHUS pe-
3yJbTATOB OOYUEHHS O AUCIUIUIMHAM (MOJYJISIM) M MPAaKTUKaM MPU OCBOCHUU 00ydaro-
UMHUCST 00pa30BaTEBHBIX MPOTPAMM;

— METOJMYECKHE yKa3aHWs, UCIIOJIb3yeMbie B 00pa30BaTeIbHOM MpOIEcce, yKa3aH-
HBIE B CIIUCKE JTUTEPATyPHI.

st mexyweeco koHmpos ycnesaemocmu o TUCUUIUIMHE B paMKax JeHCTBYIOIIEH
B YHUBEPCUTETE OAJIIbHO-PEUTHHTOBOM CUCTEMBI MPUMEHSETCS CICTYIONIUMA MOPSII0K Ha-
qucjeHus1 0asioB:

Tabnuna 7.4 — Iopsnok Hauucnenus 6awios B pamkax BPC, cemectp 2

®opma KOHTPOJIS MuHuMmanbHbIN 62 MaxkcumanbHbIN 6ain
O0au1 | npuMeyaHue 0au1 | npUuMeyaHue

1 2 3 4 5
Jlaboparopnas padota Ne 1 Cucrema mpo- | 1 Jlaboparopnas padota | 3 Jlaboparopuas
rpammupoBanus Typbo C BBITIOJTHEHA, paboTa BBINOIHE-
Jlaboparopnas padota Ne 2 Cpeacrta ot- | 1 oTueT 0QOPMIIEH, HO 3 Ha,
nanku B Typ6o C

COJIEP’KUT OLLIMOKH, oTueT oopmiieH
Jlaboparopnas padota Ne 3 BBo1/BbIBOT 1 3

u (w1m) B mpoiiecce TEXHUYECKHU I'pa-
nanueiXx B C
JlaGoparopras pabora Ne 4 Ucnone3osa- | 2 SAILUTEL CTYACHT 00Ha- I3 MOTHO H aKKy-
nue ynpasisronux ESC — nocnenosa- PYXHBAET OTCYTCTBHE paTHo,
tenbHocTe ANSI B TEKCTOBOM pexume 3HaHUN HEKOTOPBIX IIPOBEJICH aHaIU3
BbIBO/Id HAa 5KpaH OCHOBOITIOJIararoux MOJIy4CHHBIX pe-
Jlaboparopras padora Ne 5 Pabora c mo- | 2 BOMPOCOB TMCIUIIIAHEL | 3yJbTATOB, BBIBO-
clIeA0BATENbHBIMA dafinami B A3bike C 10 TeMe 1abopaTOpHOl JI6I 060CHOBAHBI,
Jlaboparopnas padota Ne 6 PaGora ¢ Tek- | 2 3

paboThI B IIpolLiecce 3a-

cTtoBeIMU (aiinamu B s3eike C. Penaktu-

o OIUTHI CTYACHT
poBaHHe 1 00pabOTKa TEKCTOBBIX (ailioB Y

MIPOSIBJISIET 3HA-

Jlaboparopnas padota Ne 7 PaGora ¢ 1 3
HUE OOJIBIIUHCTBA

IIOJIb30BAaTCIIbCKNMU O6’B€KTaMI/I, IMOCTPO-
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SHHBIMH C UCTIOJIB30BAHUEM CTPYKTYP H TEOPETUYCCKUX

00BeIMHCHUIA BOIIPOCOB JIUCITH-

Jlaboparopnas padota Ne 8§ PaGora ¢ rpa- | 2 3 TJTUHBI 110 TEME

¢uueckumu cpeacrsamu cpezsl Typoo C nabopaTtopHoOit
paboThI

CPC 12 24

Hroro 24 48

[TocemnaemocTh 0 16

3auer 0 36

Hroro 24 100

Tabmuma 7.5 — [Nopsimok Hauncnenus 6aioB B pamkax bPC, cemectp 3

dopma KOHTPOJIA

MuHUMAaJIbHBINA 0aJuT

MakcuMaJIbHBIN 0asiI

OasuTbI [IPUMEYAHUE OasuTbI [IPUMEYAHUE
Jlaboparopnas pabota Ne9
«Pa3BepThIBaHUE CUCTEMBI
3 6
nporpammupoBanus IDE Ar-
duino» JlaGopaTopHas pabora
Jlaboparopnas padora Nel( a6 6 BBITIOJTHEHA,
«VI3ydenue cpempl pa3paboTKn 3 abop aToopHa: za ora 6 oTET OOPMITEH TEXHH-
BBITIOJIHCH
1 OTIaAKn» ’ Y4ECKU TPAMOTHO U aKKy-
JIaGoparopuas pa6ora Nell OTHET OOPMIIEH, HO CO- paTHO
JIEPYKUT OLLIUOKHU ’
«ITpoeKTHPOBAHKE TIPOTrPAMM 3 i (Hﬂi s 1o ecce’3a 6 TPOBEIEH AHATH3 TTOMY-
B IIPOIL -
praBJ'[eHI/Iﬂ O6LeKTaMH ¢ p 6 YCHHBIX PE3YJILTATOB, BbI-
" Bb 7 IIUTHI CTYAEHT OOHApY-
i %)po ™ HHTepg)eHC?VME KHBACT ch . SP}; BOJIBI 00OCHOBAHBI,
TODH 0 1B TCYTCTBHUE 3Ha-
abopaTopHasi paboTa . Y B IIPOLECCE 3ALIUTHI CTY-
«[IpoekTrpoBaHNE TPOTPaMM HMI HEKOTOPHIX OCHOBO-
3 6 JIEHT TIPOSIBIISICT 3HAHUE
yIpaBiieHUs] 00BEKTaMU C aHa- HOJIArafoIHX BOIIPOCOB
o OOJIBIIIMHCTBA TEOpETUYC-
JIOTOBBIM I/IHTep(beI/ICOM» MUCHUIIJIMHEI II0 TEME
. CKHX BOIIPOCOB JAUCLIHII-
Jlaboparopnas padota Nel3 71ab0paTopHO paboThI
JIMHBI IO TeMe Jadopa-
«IIpoekTrpoBaHue NporpaMm 3 6 B
yHpaBJIeHUs 0OBEKTAMHU C HH- TOPHOH paboThi
tepdericom 1-wire»
Jlaboparopnas padora Nel4
«IIpoexkTnpoBanue MporpaMmm 3 6
yIpaBiaeHUs 00bEKTaMU C UH-
tepdericom [12C»
JI1-J16
Bompocsr mo Temam nekimii 2 4
B pamkax cobecemoBaHus
T7—J112 B pamkax cobecemoBaHus
HONVIECHO MeHee 500/ IIPOUCHT BBITTOJIHCHHBIX
o () o
Bonpocsl no Temam nexiuit 2 v 4 3agaluil cocrasisier 90%
IMpaBUJIBHBIX OTBETOB
u Oonee
JI13-J118
Bompocsr mo Temam nekimii 2 4
Hroro 24 48
[TocemraemocTs 8 16
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MuHUMAaJIbHBIA 0aut MakcuMalIbHbII OajL1
dopma KOHTPOJIA
0aJLIbl NpUMeEYaHue 0aJLIbl NpUMEYaHue
DK3aMeH 18 36
Hroro 50 100

JIJIst MpOMEXKYTOYHOW aTTECTAI[UH, IPOBOAUMON B (hOpME TECTUPOBAHUS, UCTIONb-
3yeTCs CICAYIONMAas METOAMKA OIICHUBAHWS 3HAHUHM, YMEHWM, HABBIKOB U (WJIHM) OTIBITA JesI-
tenbHOCTU. B kaxxom Bapuante KM - 16 3amanmii (15 BonpocoB u o7iHa 3a/1a4a).

Kaxxplii BepHBIN OTBET OIIEHUBAETCS CIICIYIOIIUM 00pa30M:

- 3aJIJaHU€ B 3aKpbITON hopme —20aa,
- 3aJIJaHU€ B OTKPHITON (hopme — 2 Oasna,
- 3a/IaHUC Ha YCTAHOBJICHHE MPABHJIBHOM MOCIICIOBATEIIBHOCTH — 2 Oasa,
- 3a/IaHUC HAa YCTAHOBJICHHE COOTBETCTBUS — 2 Oajuia,
- penieHue 3a1a4u — 6 O6aIOB.
MakcuMallbHOE KOJTMYECTBO 0aJlIOB 32 TECTUPOBAHUE - 36 0aJIIOB.
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8 IlepeyeHb OCHOBHOI M JONOJHHMTENbHON y4eOHOH JHUTEpPaTypbl, HEOOXO0AH-
MO VISl OCBOCHM S JUCHMILIHHbI

8.1 OcHoBHas yuyeOHasi uTEpPaTypa

1. KommbroTepHBIEC TEIIEKOMMYHUKAIIUHU [ DJIEKTPOHHBIN pecypc] : yueOHOe moco-
oue /10. 1O. I'pomos, B. E. Muapux, 1. B. lunpux u ap. - Tam6os : U3narensctBO
OI'bOY BIIO «TT'TVY», 2012. - 224 c. - Pexxum goctyna :
http://biblioclub.ru/index.php?page=book &id=277792

8.2 lomosiHuTEIBHAS YUeOHasl JIUTEpaTypa

2. benos, Bnagumup I'ennagbeBud. OCHOBBI NpOrpaMMHUpPOBaHUs Ha si3bike CH++
BUILDER [TekcT] : yueOHOE 1mocobue : [ CTYJAEHTOB, 00YUYarOIINXCsl IO HAIIPABJICHUIO
noarotoBku 6akanaspos 09.03.04 "IIporpammuas unxxenepus'|/ B. I'. benos, T. M. be-
noBa ; FOro-3am. roc. yu-T. - Kypck : FO31'Y, 2015. - 157, [3] c.

3. benos, Bnagumup I'enHanseBrud. OCHOBBI IPOrpaMMHUpPOBaHUs Ha si3blke C++
BUILDER [2nexTpoHHbIil pecypc] : yaeOHOoe mocobue : [ CTyI€HTOB, 00y4aroImuXcs
0 HarpasieHuo moaAroToBku 6akanaBpos 09.03.04 "[Iporpammuas urxenepus"]/ B. T'.
benos, T. M. benosa ; FOro-3arm. roc. yH-T. - D1eKTpoH. TekcToBbIe AaH. (83 996 Kb). -
Kypck : FO3I'Y, 2015. - 157, [3] c.

4. Iapes, P. 1O. IIporpammupoBanue Ha si3bike Cu [DIEKTpOHHBIN pecypc] : yueo-
Hoe nocobue / P. 1O. Ilapes ; MunucrepcTBo 06pa3zoBanus U Hayku Poccuiickoii denepa-
uuu ; Cubupckuii Genepanbhblil yHuBepcuteT. - KpacHosipek : Cubupckuit henepanbHbIi
yauBepcutet, 2014. - 108 c. - Pexxum noctyna : http://biblioclub.ru

5. IaBnosckas T. A. C/C++. [IporpammupoBaHue Ha sI3bIKE BEICOKOTO YPOBHS
[TekcT] : yueOnuk / T. A. IlaBnosckas. - CIIO.: ITutep, 2006. - 461 c.

8.3 IlepeyeHp MeTOAMYECKUX YKA3AHUM

1. BBenenue B mporpaMMHpOBaHUE Ha s3bIke CH [DIEKTPOHHBIN pecypc] : METoau-
YEeCKUE yKa3aHUs 10 BBIIIOJIHEHHIO JTA00PATOPHBIX padOT JJIsl CTYJIEHTOB CHIEUATbHOCTEH
11.03.02, 11.03.03 / FOro-3am. roc. yH-T ; cocT. B. H. YceHKkoB. - DIeKTpOH. TEKCTOBbBIC
naH. (838 Kb). - Kypck : FO3T'Y, 2017. - 50 c.

2. Beegenue B nporpammupoBanue B cpene IDE Arduino [DnexTpoHHbIi pecypc] :
METOIMYECKHE YKa3aHUs MO BRIMOJHEHUIO Ta00paTOPHBIX paboT AJis CTYAEHTOB CIIEIH-
anpHOCTe# 11.03.02, 11.03.03 / FOro-3amn. roc. yH-T ; cocT. B. H. YceHkoB. - DnexkTpoH.
tekcToBble aaH. (828 Kb). - Kypck : FO3I'Y, 2017. - 44 c.

3. PazpaboTka nporpaMMHON KOMIIOHEHTBI CUCTEMBI O€CTIPOBOIHOM CBS3U [ DIIeK-
TPOHHBIN pecypc|: METOJUYECKHE YKa3aHUs MO BBIMOJIHEHHUIO KypcoBoro npoekra / KOro-
3anaJHbIil TOCYAApPCTBEHHBI YHUBEPCUTET ; cOCT. B. H. YCceHKOB. - DIEKTpOH. TEKCTOBBIE
naH. ( 956 Kb). - Kypck : FO3I'Y, 2017. - 40 c.

4. OCHOBBI IPOTPAaMMHUPOBAHUS B THPOKOMMYHHUKALUAX [ DIEKTPOHHBIN pecypc] :
METOIMYECKHE YKa3aHUs [0 OPraHU3aluU CAMOCTOSITEIbHON PaOOThI JJ1s1 CTYJEHTOB Ha-
npasienus noaroroBku 11.03.02 / FOro-3am. roc. yH-T ; coct. B. H. Ycenkos. - Dnek-
TpoH. TekcToBbie naH. (305 Kb). - Kypck : FO3I'Y, 2017. - 18 c.
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9 IlepedyeHb pecypcoB HHPOPMANMOHHO-TEJTCEKOMMYHHUKAIIMOHHOM CEeTH
«HTEpHET?», HEOOXOAMMBIX /ISl OCBOCHUS AU CIUTIUHBI

1. https://www.raspberrypi.org/ - OpuimanbHbii calT pazpadboTynka miaTGopmbl
Raspberry Pi

2. http://raspberrypi.ru/ - CaiiT Ha pyccKOM SI3bIKE JIJIsl TOJIb30BaTeNeH TIaTGOpMBbI
Raspberry Pi

3. https://www.arduino.cc/ - OdunmanbHblii callT pa3padoTunka miat@opmel Ar-
duino

4. http://arduino.ru/ CalT Ha pycCKOM S3bIKE JIJISl TTOJIb30BaTeNnel miaThopMbl Ar-
duino

10 Metoan4yeckue yKa3aHusl 1Jisl 00y4AIOMIUXCHA M0 OCBOCHHUIO TUCHMILIMHBI

OCHOBHBIMH BHJIaMH ayTUTOPHOU PabOTHI CTYICHTOB SBIISIOTCS JICKIIUHU
nabopaTopHbie paboThl. B x0/€ nekuuil npenojaBatenb u3aaraetT U pa3bsiCHIET OCHOB-
HbIE, HanOoJIee CIOKHBIC TEMBI, a TAK)KE CBA3AHHBIC C HEW TCOPETHUECKUE U TIPAKTHYE-
CKHe MPOoOJIEMBI, TaeT PEKOMEHAAIIMH Ha JJAOOpAaTOPHBIE 3aHATUS U YKa3aHHUsS Ha caMo-
CTOSITEILHYIO PadoTy.

[Ipu 3ammTe 1a0OpaTOpHBIX pabOT HEOOXO0AMMO oOpalarh ocoboe BHUMAaHHE Ha
MOJTHOTY M TPaAaMOTHOCTH BBITTOJIHEHHUSI OTYETa MO J1a00paTopHON padoTe, HATMYWE B HUX
KpaTKUX 000CHOBaHHUI MPUHUMAEMBIX PEIICHUI 1 BBIBOIOB IO pe3yibTataM padboTsl. [Ipu
HECOOTBETCTBUM OTYETa 3TUM TPeOOBAaHMSAM BO3BpallaTh ero Ha n1opadoTky. Ilpu ompoce
CTYJCHTOB OCHOBHOE BHHMAaHHE OOpaIlaTh Ha YCBOCHHE MMH OCHOBHBIX T€OPETHUUYECKUX
MOJIO’KEHUH, Ha KOTOPBIX Oasupyercs AaHHas paboTa, U TOHUMaHUS TOTO, KaK ATH IOJIO-
KCHHS TIPUMEHSIOTCS Ha MpakTuke. JJis OCBOCHHS IUCIUIUIMHEI B MOJIHOM O0OBEME CTY-
JEHTY He00X0AMMO MOCENIATh BCE ayJUTOPHbBIE 3aHSTHS.

KoHTponb pe3ynbTaToB caMOCTOSITENIbHOW pabOThl CTYJIEHTOB OCYIIECTBIISIETCS TIe-
pea BBITIOJIHEHUEM J1TaOOpaTOpHOI paboThI, B MPOIIECCE €€ 3aIUThI, a TaK K€ Ha 3a4yeTe U
HK3aMEHE.

[Tpu caMOCTOATETPHOM M3yYeHUH AUCUUILINHBI U MOATOTOBKE K ayIUTOPHBIM 3aHSI-
TUSIM U BBITIOJIHEHUH JOMAITHUX 33/IaHUN CTYACHTHI JOJDKHBI UCTIONh30BaTh YUSOHYIO JIU-
TepaTypy IO JIEKTPOTEXHUKE U JIEKTPOHUKE, B TIEPBYIO OUYEPE/lb U3 CIMCKA MOJpa3esia
8.1, 1 yueOHO-MeTOIMUECKHE YKa3aHus U3 nojapasnena 8.3. JlononHurenpHas JuTeparypa,
yKa3zaHHas B ojipasjiesnie 8.2 TakkKe COJEePKUT MaTepuaibl, HEOOXOAUMbIE ISl YCBOCHUSI.

BcnenctBue Toro, 4to m3ydaeMble B paMKax JAaHHOW JUCIUIUTMHBI COBPEMEHHEBIC
mwiatgopMmbl Arduino u Raspberry Pi He paccmaTpuBaroTcsi B JOCTYNHBIX y4€OHBIX MOCO-
OusiX, i1 UX U3YUYEHHUs CJeAyeT IOJb30BaThCs MaTepuajaMu JICKIMOHHOro Kypca. Jlo-
MOJTHUTENIbHBIE CBENICHUS, TI0 00bEMY TMPEBBIMIAIONINE H3IOKCHHBIE B JICKIHSIX, MOKHO
HaWTH B UCTOYHMKAX 9.1 - 9.4.
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11 IlepeyeHb MHPOPMANUOHHBIX TEXHOJIOIHi, MCIOJb3YEeMbIX MPH OCYLIECTB-
JICHMH 00pa30BaTeJIbLHOr0 MpoLecca N0 AMCHUILIMHE, BKJKYas NepevYeHb Ipo-
rPAMMHOI0 o0ecreYeHusi 1 MH(POPMAIMOHHBIX CHPABOYHBIX cHCTeM (IpU Heo0XOo-
JAMMOCTH)

Komnunstopsr sizeika Cu/Cut+  GCC, TurboC 2.01 (He TpeOyeTcs IuiieH3us )
NurterpupoBannas cpena pazpaborku IDE Arduino (He TpeOyeTcs IuiieH3us )
OmnepanuonHnas cuctema Linux (Ubuntu, Raspbian) (He TpeOyercs uiieH3us )

12 Onucanue MaTepHaJIbHO-TeXHUYECKON 0a3bl, HEOOXOAUMOM JJIs1 OCYIEeCTB-
JIeHUs1 00Pa30BaTeJbLHOIO NMPOLEcCa 0 AUCHHUILINHE

VYyeOHast ayauTopus sl IPOBECHUS 3aHATHH JIEKIIMOHHOTO TUIA U JabopaTOpuu
Kadeapbl KOCMUYECKOT0 MPUOOPOCTPOCHUS U CUCTEM CBSI3H, OCHAIIICHHbIE yueOHOI Mebe-
JBIO: CTOJIBI, CTYJbsI 1151 O0y4aIOUINXCs; CTOJI, CTYJ JUIsl IpenojaBaTess; 1ocka. Jis one-
PaTUBHOTO NOMCKA U U3YYECHHS] HHPOPMALIMH 110 TEME 3aHATHUSI UMEIOTCSI KOMITbIOTEPbI
(yueOHBI KJ1acc Ha 8 CETEBBIX KOMIIBIOTEPOB, AOMYCTUMO O€3 Brixojaa B MIHTepHeT).

Otnanounsle wiatsl MUKpo-OBM Arduino

13 OcoOenHocTH peanu3anuy JUCHMILVIMHBI /151 HHBAJIUIOB U JIUI ¢ OTPaHU-
YeHHBIMHU BO3MOKHOCTSMHM 310POBbSA

[Tpu 0O6yueHuu il C OrpaHUYEHHBIMUA BO3MOYKHOCTSIMH 37I0POBBSI YUUTHIBAIOTCS UX
WHIUBHUAYalbHBIE TIcuxodu3nyeckue ocobeHHocTr. OOyueHrne WHBAJIUIOB OCYIECTBIIS-
€TCSl TaKkK€ B COOTBETCTBUM C WHAMBUIYaJIbHOM MpOrpaMMoi peabWIuTallid WHBAIUIA
(Tpu HATUYHH).

na auy ¢ napywenuem ciryxa BOZMOXHO IIpeloCcTaBiIeHUEe yueOHON nHpopManuu B
BU3yaJIbHOUM (popMe (KpaTKUM KOHCIEKT JIEKITMH; TeKCThl 3alaHUM, HarleYaTaHHbIC YBEJIU-
YEHHBIM MIPUPTOM), Ha aAYJUTOPHBIX 3aHATHUSIX JOMYCKAETCsl MPUCYTCTBUE aCCUCTEHTA, a
TaKKe CYpPAONEPEBOAUMKOB U THU(HIOCYPONIEPEBOTIMKOB. TEKYyIIH KOHTPOJIb ycCleBae-
MOCTH OCYILECTBIISIETCS B MUChbMEHHOU (hopMme: 00ydaromuiicss MTHCbMEHHO OTBEYAaEeT Ha
BOIIPOCHI, MUCHMEHHO BBITMIOJHACT MpakTHdeckue 3ananus. Jloknaa (pedepar) Takxke mo-
XKeT OBITh NIPEJICTaBIEH B MUCbMEHHOUN popme, Mpu 3TOM TpeOOBaHUS K COAEPKAHUIO OC-
TalOTCSl TEMU K€, a TpeOOBaHUS K KaueCTBY M3JIOKEHUs MaTepuaa (MOHATHOCTb, KauecT-
BO p€UHd, B3aUMOJCHCTBHUE C ayJUTOPHUEH U T. J1.) 3aMEHSIOTCS HAa COOTBETCTBYIOIIHUE Tpe-
OoBaHUs, IPEBSABIIEMBbIC K MUCbMEHHBIM paboTaM (kauecTBO 0OPMIICHUS TEKCTa U CIH-
CKa JIUTepaTyphbl, TPaMOTHOCTh, HAIMUNUE WLIIOCTPAIIMOHHBIX MaTtepuaioB u T.1.). [Ipo-
MEXYTOUHAsl aTTECTallvs JJIs JIMI] C HAPYIICHUSIMH ClyXa MPOBOJUTCA B MUCHMEHHOU
dbopme, Mpu 3TOM HCIOJIB3YIOTCS OOIKMEe KPUTEpUU OleHHBaHUs. [Ipu HEOOXOIUMOCTH
BpeMsl IOJITOTOBKU K OTBETY MOXKET OBITh YBEJIUUYEHO.

na nuy ¢ Hapywenuem 3penuss NOMYyCKaeTCs ayAHallbHOE TpelocTaBiIeHue HHPOP-
MalllM, a TaK)Ke WCIOJIb30BaHUE HA ayJAUTOPHBIX 3aHITUSAX 3BYKO3aIHMCHIBAIOIIUX YCT-
poiicTB (qukTooHOB M T.a.). JlomyckaeTcs MPUCYTCTBUE Ha 3aHATHUSX aACCUCTEHTa (IO-
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MOIIIHUKA), OKAa3bIBAIOIIETO 00YYAOIUMC HEOOXOIUMYIO TEXHUYECKYIO TIOMOIIb. TeKy-
WA KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIsIeTCsl B ycTHOU hopme. [Ipu mpoBeneHun mpo-
MEXKYTOUHOW aTTeCTallMy JIJIsl JIUI] C HapyIICHWEM 3PEHHUsI TECTUPOBAHHE MOXKET OBITH 3a-
MEHEHO Ha yCTHOE cOOeceI0BaHuE 110 BOIIPOCAM.

na nuy ¢ oepanuueHHuLIMU 8O3MONCHOCHAMU 300PO06bA, UMEIOWUX HAPYUEHUS]
ONOPHO-08U2AMENbHO20 aNnnapama, Ha ayAUTOPHBIX 3aHATUSAX, a TaKXKe MPHU MPOBEICHUU
IPOIEAYP TEKYIIETO KOHTPOJIS YCTIEBAEMOCTH M MPOMEKYTOYHOM aTTECTAIIUA MOTYT OBITh
MPEeIOCTaBIICHBl HEOOXOIUMbIE TEXHUUECKHUE CPENICTBA (TIEPCOHANBHBI KOMITBIOTED, HO-
yTOYK WJIM JAPYTrO# TaJKeT); MOIMYCKaeTCsl MPUCYTCTBUE ACCHUCTEHTA (aCCHCTEHTOB), OKa-
3bIBAIOIIETO O0YYaIOUIMMCS HEOOXOIUMYIO TEXHHYECKYIO MOMOIIb (3aHATh pabouee Me-
CTO, TIEPEABUTATHCS TI0 ayIUTOPUH, MPOUYNUTAThH 3a7aHHe, OPOPMHUTH OTBET, OOIIATHCS C
MPErnoIaBaTesIeEM ).
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14 JIucT nomoiHeHMd W M3MEHEHUI, BHECEHHBIX B Pa004yl0 NMporpaMmmy JAMc-

HUILTAHBI
Howmepa cTpanwuig OcHoBanue it
NU3MCHCHUA U IO~
Howmep u3- Bcero Ha-
u3Me- 3aMEHEH- | aHHYIHPOBaH- | po- MTUChH JIUIIA, TIPOBO-
MCHCHUA CTpaHUI] Ta
HCHHBIX HBbIX HBbIX JUBIICTO U3MCHE-

BbIX

HUs




