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1. MACIIOPT PABOYEW ITPOI'PAMMBI JTUCHUILIVUHBI / MOJIYJISI

1.1. MecTo AucUMIIMHBI (MOYJIS) B CTPYKTYpe 00pa3oBaTe/JIbHOM NMPOrpaMMbl

JuctuiuimHa «TeXHUYecKue | MpOorpaMMHBIE CPEACTBa HMHGOPMAIIMOHHBIX CHCTEM»
OTHOCHUTCS K 00s13aTeIbHON YacTH MOATrOTOBKM Maructpa. Kypc 6a3upyercs Ha npeaBapuTeIbHOM
YCBOGHHUH TaKUX IUCLUIUIMH Kak: «VHTenneKkTyalbHble CUCTEMBI M TEXHOJOTUW», «Meroabl u
CpelICTBAa TMPOEKTUPOBAHUA HH(MOPMALMOHHBIX CHUCTEM M TexHojoruiy, «lIpoexTupoBanue
UH(POPMALIMOHHBIX CHCTEM yIpaBiIeHU», «CeTn XpaHEeHUs TaHHBIX».

1.2. Ileab ocBOEHUSI JUCHUIJIMHBI (MOLYJIs1)

Llenpto ocBoeHust yueOHON muCHMIUIMHBI «TexHHMYecKHe W TpPOrpaMMHBIE CpEICTBA
MH(OPMALIMOHHBIX CUCTEM» SIBJISIETCS] IPUOOPETEHNE MarucTpaHTaMu 3HAHUI, YMEHHUI U HABBIKOB
paboThl C COBPEMEHHBIMH TEXHUYECKUMHU CpEeACTBaMU MHGOpMATU3aLUU ISl pelieHus npodiem,
BO3HUKAIOIIUX B MPOGECCHOHATBHON AESITENTbHOCTH.

1.3. IlnanupyemMble pe3yJbTaThl 00yUeHHs M0 TUCHUILIHHE (MOAYJIIO)

JIOCTIKEHHE LeNIM OCBOCHHS JUCHIUIUIAHBI (MOIYIIsT) oOecTieyrBaeTcst uepe3 popMHpOBaHUE
CJICIYIOIINUX KOMITETCHIIUH (C yKazanuem wu@pa kKomnemeHyuu):

Tabnuya 1

Kon u HaumeHoBaHue Kox u HamMeHOBaHMe HHAUKATOPA IInanupyemble pe3yJibTaThbl
KOMIIeTeHI[UU AOCTHKEHHUs] KOMIeTeHIUi, KOTOpbIe o0yueHUst
¢dopmupyer qucuunaIuHa (MOayJib)

OIIK-5. CriocobeH pa3pabaThIBaTh U 3Haer:

MOJIEpPHU3UPOBATH MIPOTPAMMHOE U COBPEMEHHOE MPOrPaMMHOE U
anmapaTHoe oOecniedyeHrne HHPOPMAIMOHHBIX | ammapaTHoe oOecriedeHue

1 aBTOMAaTH3UPOBAHHBIX CHCTEM; nH(GOPMAINOHHBIX U
ABTOMATH3HPOBAHHBIX CUCTEM.
Vmeer:

MO/JICPHU3UPOBATH [TPOTPAMMHOE
U amnmapaTHoe obecrieueHne
UH(OPMALMOHHBIX U
aBTOMATH3HPOBAHHBIX CUCTEM IS
pemeHust MpoQecCHOHaNbHBIX
3aj1ay;

Bnageer:

METOJIaMH ¥ METOJIMKaMH BbIOOpa
3¢ deKTHBHOTO BEIOOpa
IIPOEKTHBIX PELIECHUM.

[K-5 CriocoOHOCTH YIIPaBIATh 3HaeT:

UH(OPMALMOHHBIMU pECYPCaMu U METOJIbI M MOJICIIH YIIPABJICHHS
nuc UH()OPMALMOHHBIMU pECYpCaMu U
nH(pOPMAIMOHHBIMH CHCTEMaMH.
VYmeer:

OMPEJIeIATh B IPOrPAMMHOTO
CpeJ/ICTBA JJIsl MOJCITMPOBAHHMS
SKOHOMHYECKHX U
YIIPaBJIEHYECKUX TPOIECCOB;
HCIIONIb30BATh MEPEIOBBIE METOIbI
YIpaBJIeHUS IPOEKTAMH 1O
nH}opMaTu3anum.

Brnaneer:

HaBBIKAMHU HCIIOJIb30BAHUS
HHCTPYMEHTapus B 00JacTu
paspabotku VC.

IK-6. CriocoOHOCTB YIIPABIATH MIPOSKTAMH IO 3HaeT:

nHGOPMATH3AINH TPUKIIATHBIX 33034 U METOZBI CHCTEMHOTO 1
co3ngaanto IC nmpeanpusaTuii M opraHu3andii | KpUTHIECKOTO aHaJIH3a,
CTaHIAPTH M METOIUKHI
yIpaBieHUsS] IPOEKTaMHU
pa3IMYHbIX THIIOB; METOJBI




oneHku UT-npoexToB u
pe3yibpraroB UT-nipoexTos.

VYmeer:

pa3pabaTbIBaTh CEPBUCHI HA
OCHOBEC aHAJTUTHKH OOJIBIINX

JaHHBIX.
Bnageer:

InmpueMamMu obecreueHus 3alIuThI
)41 KOHCI)I/II[GHLII/IEIHBHOCTI/I JJAHHBIX.

1.4, O0beM JUCHUNJIMHBI (MOZYJIs)

Obwas mpyooemkocms Oucyuniunsvl (Mo0yns) cocmasisiem ouyno 3 3.e, 3a0uno 1 3.e.
(akadem. yacos)

Tabnuya 2
Bup yueOHoii padoThI KoaunyecTBO aKkaaeM. 4acoB
OuHo 3aouHo

4.1. O6beM KOHTAKTHOI padoThl 00Y4YAOIINXCS ¢ MPenoAaBaTeaeM 36+72 10+98
4.1.1. ayauTopHasi padota 36 10
B TOM YHCIIC:
JICKIAH 12 4
MPAaKTUYECKNE 3aHATHS, CEMHUHAPEI, B TOM YHCJIEC MPAKTUYECKast OATOTOBKA 24 10
nabopaTopHbIE 3aHATHUS
4.1.2. BHeayauTOpHas padoTa 4
B TOM YHCJIC:
MHANBUAyaJIbHAs paboTa 00yJaromuxcs ¢ MpernoiaBaTesieM
KypCOBOE IPOEKTHpOBaHue/paboTa
IpYyNIIOBBIE, MHANBUAYAIbHBIE KOHCYJIBTAIIMN U HBIE BUIBI yIeOHOI 4
JIeSITENIbHOCTH, TIPEyCMaTPUBAIOIIHE ITPYIIIOBYIO MIIH HHINBHYaJIbHYIO paboTy
00y4JaloIuXcs ¢ IpernoiaBareseM
4.2. O0BeM caMOCTOSATEIbHOI PaGoTHI 00yYAOIINXCSH 72 94
B TOM YHCJIC YacOB, BBIZIETICHHBIX HAa TIOATOTOBKY K AH((hepeHINPOBAHHOMY 1 1
3a4ery

2. CTPYKTYPA U COAEP/KAHUE JUCHUIIJIMHBI (MOAYJIST)

2.1. TeMmaTHyecKoe IVIAHUPOBAHME TUCHUIIMHBI (MOAYJIs1):

Tabnuya 3
Ne HaumeHoBaHue TeMbl (pa3jeJsia) Oo6mas TpynoémkocTh 0 BHIAM Y4eOHBIX 3aHATHI (B
n/m JUCHUIIMHBI (MOAYJIsT) PY10EMKOCTH akaj.yacax)
B akaj.qacax Jlexkuun [paxrt. JIab. 3ansTus Cam.
3aHATHUS padora
Ouno [3aoun. OuHo Paoyn. OuyHo PBaowH. OuHo (BaouH. (OuHO [BaoyH.
1. Moayas 1. Texunuyeckue u 18 6 6 12 4 36 47
MporpaMMHbIe CpeicTBa
peann3anuu MHGOPMANMOHHBIX ) )
MpoueccoB
2. |[Tema l.1. TexHMUYECKHE CPENCTBA 2 2 2 2 4 6
peanu3au HHPOPMAITUOHHBIX - -
[IPOLIECCOB
3. [Tema 1.2. ITocTpoeHne apXUTEKTYpHI 2 2 2 2 2 4
MPOrpaMMHOTO CPEACTBA - -




4. (Tema 1.3 [IporpammHBIe cpeacTBa 2 2 6 8
[peanm3any HHYOPMAITOHHBIX - -

MpPOLIECCOB

5. [Tema 1.4. Cpena pa3zpabotku Arduino| 2 2 2 2 4 4
IDE } -

6. [Tema 1.5. dyHKIMOHATIBHAS 2 2 4 6
OpraHu3aIys NepcoHaIbHOTO _ _

KOMITBIOTEpA

7. [Tema 1.6. Opranu3zamms ooOMeHa 2 2 6 5
nH]opManuei Mex 1y IporpaMMoi _ _
Ha ApIyHHO U KOMIBIOTEPOM

8. [Tema 1.7. Ilepexmrogaemplit 2 2 4 4
CBETOIMO/T - -

9. [Tema 1.8. OcobenHocTH U 2 2 4 2
Bo3MOXHOCTH miaThl Arduino: Due B -

10. [Tema 1.9. ITmardopma Arduino 2 2 2 8
Leonardo ) )

11. Moayas 2. [Iporpammublie cpencrBal 18 4 6 12 4 36 47
peanu3anuu MHGOPMANHOHHBIX - -

POLeCCOB

12. [Tema 2.1. OCHOBBI ANTOPUTMHU3ALMA H| 2 2 6 6
TEXHOJIOTUH MPOTrPaMMHUPOBAHUS B -

13. [Tema 2.2. ITnardopma Arduino Yun 2 2 2 2 ) } 2 4

14. [Tema 2.3. OcobeHHOCTH 1 2 2 4 8
BO3MOXHOCTH MiaTel Arduino Micro ) -

15. [Tema 2.4. Kimaccudukanus u 0630p 2 2 6 4
S13BIKOB IIPOrPaMMUPOBAHUS - -

16. [Tema 2.5. [Tnardopma Arduino UNO | 2 2 2 2 _ B 4 6

17. [Tema 2.6. [Tnardopma Arduino 2 2 4 4
Ethernet ) -

18. [Tema 2.7. ITnardopma Arduino 2 2 2 8
Duemilanove ) )

19. [Tema 2.8. OO6BbeKTHO- 2 2 4 4
OpPHEHTHPOBAHHOE . _
pOrpaMMHpPOBaHHE

20. (Tema 2.9. [Tnatdopma Arduino 2 2 4 3
Diecimila ) )

\Kypcosoe npoexmupoeanue/paboma 4 - .
[Toocomoska K sKk3ameny (3avemy) 1 1
HUroro: 36 14 - - 72 94

Yacwl, omeedennvle Ha 1a60OpamopHvle 3aHAMUsl, 6ce CHUMAIOMCA KaK NPaKmuieckas no020mosKa.
U3 uacoe npaxmuyeckux 3aHAMULL 4epe3 KOCyIo TUHUIO YKA3bIBAIOMC S YAChl, OMEEOeHHble HA NPAKMUYECKYIO
HOO20MOBKY.

2.2. Copep:xaHue pa3/iesioB IHCHHMIIIMHBI (MOLYJI1):
Tabauya 4

Ne HaumeHnoBaHue TeMbl (pa3aeJia) Conep:xanue TUCIUNTHHBI
n/m AHCUMILIHHBI (AMaaKTHYEeCKHe eqUHUIbI)

(0151 nedazoeuueckux npoghunei Hanonusemes ¢ yuemom @IOC




OCHOBHO020 00We20 U cpednezo obwe2o 0opPazoeanus)

1 Mognyis 1. Texuuueckue u BeraucnuTenbHbIe YCTPOHCTBA, NCTIONB3YIOIINE HEMPEPBIBHYIO opMy
NIpOrpaMMHBIE CPENICTBA Npe/ICTaBICHUS HHPOPMAIINH, Ha3bIBAIOTCS aHAJIOTOBBIMH
peanuzanyy HHGOPMAITOHHBIX BBIYHMCIIUTEIbHBIMU MalmuHaMu (ABM).

2 Tema 1.1. Texuuueckue cpeactBa | CTpyKTypa BBIYHCIMTEIBLHOTO CPEACTBA ONPEEIISIET ero TEKYIHA COCTaB
peanmzanyuy HHYOPMAITOHHBIX Ha OIpeJIeJICHHOM YPOBHE JIETANN3alM1 U ONKCHIBAET CBSI3U BHYTPHU
IIPOILIECCOB CpeacTBa.

3 Tema 1.2. [TocTpoenue ApXHUTEKTypa POrpaMMHOTO cpeacTBa. [IoHsATHE apXUTEKTYpHI U 331241
APXUTEKTYPBHI IPOrPAMMHOTO ee onucanust. OCHOBHBIE KJIACCHI QPXUTEKTYP MPOTPAMMHBIX CPEJICTB.
cpencTBa B3anmogeiicTBrue MeXIy MOJCHCTEMAMH U apXUTEKTYPHBIC (DyHKIIHH.

4 Tema 1.3. [Iporpammusie cpeactBa | [Iporpamma (program) - yrmopsmoueHHas OCIeI0BATSIIBHOCTh KOMaH]T
peanmzanyy HHYOPMAITOHHBIX KOMITBIOTEpA JIJISL PEIICHHS 3a1a4H.

IIPOIIECCOB [TporpammHoe obecnieyenue (software) - COBOKYIHOCTb POTpamMM
00paboTKU TaHHBIX U HEOOXOIUMBIX JUISl UX SKCILTyaTallly JOKYMEHTOB.

5 Tema 1.4. Cpena pazpaboTtku Cpena pa3pabotku Arduino COCTOUT U3 BCTPOSHHOTO TEKCTOBOTO
Arduino IDE penakTopa mporpaMMHOTO Koja, 00JacTi cooOIIeHHiH, OKHA BBIBOA

TeKCTa(KOHCOJIN), TaHEeJI HHCTPYMEHTOB C KHOIIKAaMH 9acTo
UCIIOJIb3YEMbIX KOMaH]| 1 HECKOJIBKHX MEHIO.

6 Tema 1.5. @yHKIMOHAIbHAS OcHoBy KOoMIIBIOTEpPOB 00pa3yeT anmaparypa (HardWare), moctpoenHas,
OpraHu3alys NepcoHaIbHOTO B OCHOBHOM, C HUCIIOJIb30BaHHEM 3JIEKTPOHHBIX U JIEKTPOMEXaHHYECKUX
KOMITBIOTEpa 9JIEMEHTOB U YCTPOMCTB.

7 Tema 1.6. Opranuszanust oOMeHa KoMMyHHUKanus 1o nociie10BaTeIbHOMY IOPTY, II0-yMHOMY Ha3bIBaeMast
nHpOpManuei Mex Iy MPorpaMMoi | Kak YHUBEpCANbHBIA acHHXpOHHBIN nipueM / iepeaada (UART), kak
Ha APIYHHO U KOMIIBIOTEPOM MPaBHJIO, HCTIONIB3YETCS ISl TPOTPaMMHUpPOBaHKs B oTiaaku Arduino

gepe3 nopt USB.

8 Tema 1.7. Ilepexrouaemslit Jlns mepexiroueHus CBeTOM0a KHOIKONH ApAyHHO cobepHuTe cxeMy, Kak
cBeronuon Ha Arduino Ha n300paxxeHnu Boie. OOpaTHTe BHUMAaHUE, YTO TAKTOBAs KHOIKA Ha

MaKeTHOH MiaTe MOoAKII0YeHa K MUKPOKOHTPOJIEpY 6€3
MOATATHUBAIOIIETO PE3UCTOPA.

9 Tema 1.8. OcobeHHOCTH H Arduino Due — rmiaTa MEUKpOKOHTpOJUIEpa Ha 6a3e mporeccopa Atmel

Bo3MmoxkHOoCTH Tiatel Arduino: Due | SAM3X8E ARM Cortex-M3 (onucanue). Oto nepsas miara Arduino Ha
OCHOBe 32-0HTHOTO MEKpOKOHTpoiuiepa ¢ ARM smpom.

10 Tewma 1.9. I[Tnatpopma Arduino Arduino Leonardo — mnatdopma st pa3paboTku Ha 6ase
Leonardo MukpokoHTpoiuiepa ATmega32U4.

11 Monyns 2. [Iporpammusie cpenctsa | [IporpaMMel — 3TO yropsiiodeHHBIE TOCIEI0BAaTEIbHOCTH KOMaH/.
peanuzanuy HHGOPMAITMOHHBIX KoneuHast 1iesb 110001 KOMIBIOTEPHOM MTPOTPaMMBbl — YIpaBJIeHHE
IIPOIIECCOB annapaTHbIMHU CPEICTBaMU.

15 Tema 2.1. OcHOBBI AnropuT™MH3aIys - CBEJACHHUE 3a/1a4H K TOCIEeI0BaTeIbHBIM dTarnam
aIrOPUTMHU3ALUHN U TEXHOJIOTUU JIeHCTBUH, TaKk 9TOOBI PE3yIbTaThl MPEABITYIINX ASHCTBUN
POrpaMMHUPOBAHUS UCIIOJIb30BAJIUCH MPH BHIMOJHEHUH CIIETYFOLIHX.

16 Tema 2.2. [Tnarpopma Arduino Yun | Arduino Yin — 310 cuM6u03 ABYX miatdopm Arduino u Linux,

nojyiepxkuBaeMbrx CBo6o iHbIM Coob1IecTBOM.

17 Tema 2.3. OcoOeHHOCTH U Arduino Micro - 3T0 ycTpoHCTBO Ha OCHOBE MUKPOKOHTPOJLIEPA
BO3MOKHOCTH Tiathl Arduino ATmega32u4 (datasheet), pazpabotannoe coBmectHo ¢ Adafruit.

Micro

18 Tema 2.4. Knaccudukanus u 0630p | SA3bik nporpammupoBanus (anri. Programming language) — 3to

SI3BIKOB TIPOTPaMMHUPOBAHHS MCKYCCTBEHHBIH SI3BIK, CO3IaHHBIN JUI Pa3paOOTKH MPOTPaMM,
NpeHa3HaYeHHBIX /Il BBIOJIHEHHS Ha KOMITBIOTEpE.

19  |Tema 2.5. ITnardopma Arduino Arduino Uno — ¢armasckas miatdopma uist paspaboTKu Ha 361K
UNO nporpaMmupoBanus C++.

20 Tema 2.6. ITnardopma Arduino Ethernet Shield — sto miaTa pacumpenus, no3possitonias Arduino uiu
Ethernet Iskra paboTaTh B JTOKaJbHBIX BEIYUCIUTENBHBIX CETIX JUIS IpHEMaA U

nepesiauy JaHHBIX B ceTH MHTEpHeT.

21 Tema 2.7. ITnardopma Arduino Arduino:ITpoaykrer/IIpoayxrel Arduino/Ilnara Arduino Duemilanove.

Duemilanove

Duemilanove — 5to nocnenuss u3 mnar Arduino USB




22 Tema 2.8. O0beKTHO- O0BeKkTHO-OpHeHTHpOBaHHOE rTporpammupoBanne, OOII — ato onHa U3
OPHUCHTHUPOBAHHOC napagurm pa3pa60TKH, noJpasymeBaroias OpraHnn3anuro mMporpaMMHOIo
nmporpaMMupOBaHUC KOoJda, OpUCHTUPYACH Ha JaHHBIC U 06’beKTLI, a HC Ha (byHKIlI/II/I u

JIOTUYCCKUEC CTPYKTYPHI.
23 Tewma 2.9. ITnatdopma Arduino Arduino Diecimila npeacraBnser co60it HeOONBITYIO EKTPOHHYIO IIIATY
Diecimila (maxee mpocTo IIaTa) SAPOM KOTOPOH SIBISETCS MUKPOKOHTPOJLICP
ATmegal68.
3. YCJIOBUsI PEAJIM3AIIUA JUCHUIIJIMHBI (MOAYJIS)
3.1. YueOHO-MeTOANYECKOE 0DecTiedeHHe CAMOCTOSITEIbHOM PadoThl 00y4aIOIINXCS
Tabauya 5
Ne HaumenoBanue pa3jaeJia Bua camocTosiTe1bHOM padoThI 00y4aAKOIIMXCH
n/n AMCIMIITIMHBI
1. | AnmaparHas 4acTh N3ydeHue 1 KOHCIEKTUPOBAHUE OCHOBHOU U
mwiardopmsl Arduino JIOTIOJTHUTEIILHOU JIMTEPATYPhl, IIOJrOTOBKA pedepaToB
2. |Ilonkmrouenue nepudepun | M3ydyenrne u KOHCIEKTHPOBAaHHE OCHOBHON U
Ha Arduino JIOTIOJTHUTEIILHOU JIMTEPATYPhl, IIOJrOTOBKA pedepaToB
3. | Cencopst GROVE N3ydeHue 1 KOHCIEKTUPOBAHNUE OCHOBHOU U
JIOTIOJTHUTEIILHOU JIMTEPATYPhl, IIOJrOTOBKA pedepaToB
4. | Crpyktypa nporpammsl Ha |M3ydeHue U KOHCIIEKTUPOBAHUE OCHOBHOM U
si3pike C++ s Arduino | TOTIOTHATEILHOU JIMTEPATyPhl, IOJATOTOBKA pedepaToB
5. |Texuonorus LoRa N3ydyeHue 1 KOHCIEKTUPOBAHNUE OCHOBHOU U
JIOTIOJTHATEIILHOU JIMTEPATYPhl, IIOJrOTOBKA pedepaToB
6. |Monyns Lora BEE N3ydeHne 1 KOHCIIEKTUPOBAHUE OCHOBHOMN U
JIOTIOJTHUTEILHOM JINTEepaTyphl, MOJATOTOBKA pedepaTon
3.1 YuedHo-MeTOAMYECKOEe M HHPOPMALIMOHHOE 00ecTiedeHHe MPOrpaMMbl
AUCHMILIMHBI (MOIYJIs1)
3.1.1. OcHOBHAsI M JONOJIHHUTEIbHAS JTUTEPATYPa
Tabauya 6
Buasl | ABTOp, Ha3BaHHe JUTEPATYpPbl, TOPOJ, " o 2
JIUTEp | M3AATEILCTBO, IO ’E E §. CL% s
aTyp £ g = §
bl £ 2 z ; s = -
55z85| 5 5S35 =0 @523
$25:| ¢ |E28]:282 AR
SEESE| = Eg 2| E g0 5§ 2
SEEZ |2 | 2385|843 £l
2 o R | & 2o A~ S L
1 2 3 4 5 6 7
OcHoBHas JIUTepaTypa
1 Opegc, 10. I'. Texuuyeckue u 36+72 50 3bC 100%
MPOTPaMMHBIE CPEICTBA CHCTEM 10+94 IOpaiir:
PpCajibHOT'O BPEMECHHU : y‘l€6HI/IK JJIA 3JICKTPOHHO-
By3oB / 1O. I'. [Ipesc. — 3-¢ m3m. — OoubnuoTeyHast
Mockga : JlabopaTopusi 3HaHUH, cucrema. — URL:
2020. — 337 c. — ISBN 978-5- https://e.lanbook.c
00101-917-6. — TexkcrT : om/book/151513
3JIEKTPOHHBIH //



https://e.lanbook.com/book/151513
https://e.lanbook.com/book/151513

Pauxos, M. 10. Texunueckue 36+72 50 DBC 100%
CpEICTBa aBTOMATH3AIIUH ;| YICOHHUK 10+94 IOpaiiT:
s By3oB / M. 1O. Paukos. — 2-e AIIEKTPOHHO-
W31, UCTIP. U I0T. — MOCKBa : OnbIImoTeuHast
WznatensctBo FOpaiit, 2020. — 182 cucrema. — URL:
¢. — (Bsiciee o6pa3oBanue). — https://urait.ru/bco
ISBN 978-5-534-11644-1. — Teker : de/452771
SJIEKTPOHHBIH //
Poues, K. B. UadpopmannonHsie 36+72 50 9BC 100%
TEXHOJIOTHH. AHAIU3 U 10+94 Jlanb:
MPOEKTUPOBAaHUE HH(POPMAITHOHHBIX 3JIEKTPOHHO-
cucreM : yaeOHoe mocobue / K. B. OnbnuoTeyHas
PoueB. — 2-¢ u3., ucnp. — CaHKT- cucrema. — URL:
IerepOypr : Jlans, 2022. — 128 c. https://e.lanbook.c
— ISBN 978-5-8114-3801-3. — om/book/206894
Tekcr : aMeKTpOHHBIH //
JlonoJiHNTeIBLHAS JIUTEPATYPa
Cogetos, b. 5. MupopmannoHHbIe 36+72 50 9BC 100%
TEXHOJIOTHH : y4eOHUK 171 BY30B / b. 10+94 IOpaiir:
5. Cosetos, B. B. llexaHnoBckuii. — 3JIEKTPOHHO-
7-e uzn., nepepad. u gon. — Mocksa OoubmmoTeyHas
: M3parenscTBO HOpaiit, 2020. — cuctema. — URL:
327 c. — (Beicuiee obpa3oBaHue). — https://urait.ru/bco
ISBN 978-5-534-00048-1. — Texkcr : de/449939
AIIEKTPOHHBIH //
Kynpussos, /1. B. 36+72 50 9BC 100%
WNudopmanmonHoe u 10+94 IOpaiir:
TEXHOJIOTHYeCcKoe o0ecreueHne AIIEKTPOHHO-
npoQeCCHOHATBHON NesITeIbHOCTH : OubnuoTeyHast
Y4EeOHUK U TPAKTHKYM s By30B / [, cuctema. — URL:
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ISBN 978-5-534-02523-1. — Texkcr :
JIEKTPOHHBIH //
Beiinman, B. M. [IpoektupoBanue 36+72 50 3bC 100%
MH(OPMALMOHHBIX CUCTEM : yueOHOe 10+94 Jlanb:
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— ISBN 978-5-8114-9982-3. —
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https://e.lanbook.c
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3.1.2. UuTepHeT-pecypchl

DekTpoHHO-0MOIMoTeuHas cuctema IPRbooks ( www.iprbookshop.ru)

O6paszoparenbHas miathopma «FOPAMT» https://urait.ru/)

DekTpoHHO-0MOaHOTeuHas cuctema «Jlarby (https://e.lanbook.com/)

MDB (MexBy3oBckas anektporHas oubnmuroreka ) HI'TIY. (https://icdlib.nspu.ru/)
HAVYYHAS DJIEKTPOHHAS BUBJIMOTEKA eLIBRARY.RU (https://www.elibrary.ru/)
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6. CIIC «Koncynprautllaroc» (http://www.consultant.ru/

3.2. MaTepuaJbHO-TeXHHUYECKOe o0ecneuyeHue TUCIHIIINHBI

Jly1s1 ocy1ecTBIeHHs] 00pa30BaTEIHHOTO MPOIIEcca IO JUCIUIUIMHE HE00X0[uMa ClIe Ty omas
MaTepHalbHO-TeXHUYECKas 0asa:

Tabnuya 7
IMomemenus s ocymectnjienuss | [lepeyeHb 0CHOBHOTO 000py10BaHUsI Anpec (MecTONOJI0KEHHE)
00pa3oBaTeJILHOIO NMpoiecca (c ykazaHMeM KOJI-Ba MOCAT0YHBIX
MecT)

AleI/ITOI)I(HI AJIA IPOBEACHUSA JIEKIIUMOHHBIX 3aHATHH

Ay)lPITOpl/Il/I AJIA IPOBECACHUS NMPAKTUYECCKHUX 3aHﬂTHﬁ, KOHTPOJIA yCIIEBAEMOCTH

Iomewennst I CAMOCTOATEIBLHOM padoThI

Ilpusooumcs onucaunue mamepuarbHO-MexHU4eckou 60asvl, HeoOX0OUMOU Ol OCYWeCmEIeHUs
06pazoeamenvbHo20 npoyecca, 6KIOUdAs NOMeweHus 011 CAMOCMOAMENbHOU pabomsl, nO OUCYUNIUHE 8
coomeemcmeuu ¢ mpebosanuem DPIOC c ykazanuem KOHKpemHo2o 000py008aHus (Hanpumep: SKpaw,
MYTLMUMEOUANPOEKMOP, KOMNbIOMEPbL, UHMEPAKMUBHASL 00CKd, Menedu3op u m.o.).

B cnyuae peanuzayuu OIl ¢ ucnonvzosanuem OUCMAHYUOHHBIX 00PA308AMENbHBIX MEXHON02UL
VKA3b18Aemcsl DIeKMPOHHAA NAAMPOPMA U HAauUue HeobX00UMBbIX PeCypCos.

4. KOHTPOJIb M OIEHKA PE3YJIBbTATOB OCBOEHHWS JWCIHUTLIAHBI /
MOJIYJIS

4.1. XAPAKTEPUCTHUKA OIIEHOYHBIX CPEJICTB

KoHTponb M OIleHKa pe3ylbTaToB OCBOEHHS JUCIMIUIMHBI / MOIYJS OCYIIECTBISIETCS
npernojaBaTesieM B Mpoliecce MPOBEACHUS MPAKTUUECKUX U Ja00paTOPHBIX 3aHATHH, KOHTPOJIBHBIX
paboT, a TaKkKe BHIOJHEHNUS 00YYarOIMMUCS HHANBUIYAIbHBIX 3a/laHUH, TIPOEKTOB, UCCIIE0BAHUH
U T.J.

Tabnuya 8
Ne HaumenoBanue Tembl (pa3aena)| Kog n nHaumenoBanue OueHoYHbIE CPeACTBA
n/m € KOHTPOJHMPYeMbIM NMpoBepsieMbIX
coJep;KaHueM KOMIIeTeHI Ui TeKyImit NPOMEKYTOUHASA
KOHTPOJIb aTTecTanus
1.
2.

Kypcosas paboma (npoexm)

Yuebnasa npaxmuxa

IIpouszeoocmeennasn npakmuka



http://www.consultant.ru/

4.2. OueHoYHbIe CPeACTBA /1JIsl MPOBeAeHUs] TEKYIIero KOHTPOJIsI yCIIeBAeMOCTH
4.2.1. HaumeHOBaHHeE OIIECHOYHOTO CPEACTBA: MeCH

Ilpumepnuvie eonpocwl 011 mecmupoeanus
Tect Nel

. AndopManmoHHbIe TEXHOJIOTHH B PO/ 1eATeTbHOCTH NMPeAHAZHAYEHbI JJIs:
1. *nns cOopa, XpaHeHHS, BBIJAUU U NIepeaadu HHHopMaIuu

2. IOCTOSTHHOTO XpaHeHusi HPOopMaIuy;

3. IpOM3BOJUTH PACUEThl U BHIYUCICHUS;

4. ucronb30BaTh B AEIONPOU3BOJICTBE.

. Hocurenin magopManum ucnosib3yembie B Npod/neaTeJIbHOCTH:
1.* xapTa mamsTH, KECTKUM MarHUTHBIN JUCK, JIA3EPHBIN JUCK
2. INCKETa;

3. BUHYecTep;

4. oniepaTUBHAs MTaMSITh.

. OcHoBHblIe 3Tanbl 00padoTku B UT nndpopmanmu:

1. *ycTpoiicTBa BBO/Ia, 00pabOTKa, BBIBOJ HHPOPMAIIHH
2. ucxoaHas uHGopMaIys, KOHeUHast UH(popMmaIus;

3. 00paboTKa 1 BBIXOJ HHPOPMALINY;

4. BBOJ MHGOpMAIUH.

. TexHn4eckue cpeacrsa HHPOPMALMOHHBIX TEXHOJIOTHH:
1. *2BM, npunTep, MyJIbTUMEANIHbBIE CPEACTBA

2. IpUHTEP, MBIIIIb, CKAHED;

3. MOHUTOp, CUCTEMHBIH OJIOK;

4. xnaBuatypa.

. IlporpamMmmHuebIe cpeacTsa HHPOPMALMOHHBIX TEXHOJIOTHH:

1. npaiiBepa;

2. *cUCTeMHBbIE IPOrpaMMbl, IPUKJIAHbIE TPOrPAMMHBIE CPEJCTBA
3. mporpamMmsi;

4. yTUIINTHI.

. Heo0xoaumocTs n3ydenust aucuumimmubl UT B cBoeii npod/nesitenbHOCTH

1. mpocTO MMETH NpEACTaBICHUE;

2. *3HaTh M YMETb UCIOJb30BAThH MOTYUYEHHBIEC 3HAHHS B TPO(PECCUOHATBHOM 1eATEIbHOCTH
3. chepbl mpUMEHEHUS;

4. IpUMEHATH TEIEKOMMYHUKAIIMOHHBIE CPEJCTBA.

. Kak kinaccuguuupyrorces cetn B HHPOPMAIMOHHBIX TEXHOJIOTUsAX?
1. *nokanbHasi, r106anbHas ¥ peruoHaibHast

2. rnobanbHas U perHOHAIbHAS;

3. peruoHanbHas M JOKaJIbHasl.

4. cnenuanbHasl.

. Cnoco0bI 3amuThl HHPOPMANMH B HH(POPMAIIMOHHBIX TEXHOJIOTHAX?
1. n”HpOpPMALIMOHHBIE TPOTPAMMBI;
2. *TeXHUYECKHe, 3aKOHOAATENIbHbIC U IIPOTPAMMHBIE CPE/ICTBA



3. BHECUCTEMHBIE TPOIPaMMBI;
4. HAYTO U3 NIEPEUUCIIEHHOTO.

9. Cnoco0blI nepeaayn MHpopMauum B ceTax?
1. *UHTEepHET, JIEKTPOHHAS [I0YTA, CIEL/TTOMCKOBbIE IPOTPaMMBI
2. Io4TOBAas NpOrpamMma;
3. UHTEPHET;
4. BCe 4TO NEPEUUCIICHO.

10. Cepol npumenenusi UT B npodeccuoHaILHOM NeATEIBLHOCTH:
1. *Bce chepax nmpod/ neaTenbHOCTH
2. IOArOTOBKA MPOAYKIIHH;
3. MOUCK pEelICHUN;
4. TeeKoH(EepeHITUN.

11. lIpukaagHbIe MpPOrpaMmMe cpeacTBa HHPOPMAIUOHHBIX TEXHOJIOTHii:
1. *oducHBII MakeT MPUKIAIHBIX TPOTPAMM;

2. Mactep myOauKauuit;

3. 0a3a JaHHBIX;

4. BCe YTO NEPEUUCIICHO.

12. CpencrBa MyJIbTHMEANA, IPUMeHsIeMble B HHPOPMAIMOHHBIX TEXHOJIOTHSAX:
1. *nnTepakTuBHas Jocka, OBM u mporpamma mactep Mpe3eHTaluii;
2. IPOEKTOD;
3. nporpamma u OBM;
4. 5BM u 3ByKOBbIE KOJIOHKH.

13. MeuaTtaromee ycrpoiictso B UT 310?
1. nururaizep;
2. *npunTep;
3. cTpUMMep;
4. ruiotTep.
Tect N2

1. HazoBute nenrpajabHbiii 010k I1K.
CHUCTEMHas IINHA,
BUJICOMOHUTOP;

aMSThb;

MHUKPOIIPOLIECCOP.

ac o

2. OneparuBHas NaMATH 0003HAYACTCH:
a. ROM;
b. RAM;
c. MRAM;
d. IRAM.

3. KoMmiekc pasjM4HBIX YCTPOHCTB, MOJACPKUBAIOMINNE PadoTy CHCTEMBbI, YNPABJISIIOIIHI
BHYTPCHHUMMU CBA3AMHU U B33HMO[[€ﬁCTByIOHIHﬁ C BHCIIHUMHU yCTPOﬁCTBaMH —3TO0:

a. CUCTEMHAad IIINHA,

b. mporeccop;

C. MaTEepHHCKasl IJaTa,

d. xoHTpoIIED.



4. JInsg moaK/J04YeHrsi MUKPOCXeM NaMSATH HA MATEPUHCKOM MJIaTe UMeeTC s :
KOHTpOJLIED;
CJIOT;
opT;
HIMHA.
5. JlokajJbHad HINHA BBOJAA/BLIBO/IA:
a. ucnoinb3yercs mukpocxemamu Chipset s nepecbuiku nundopmannu k CPU 1 06patHo;
b. npegnasnauyena s oomena nHpopmanueii mexay CPU 1 Kan-namsrToio;
C. MCIOJB3yeTcs i oOMeHa nHpopMmalueln Mexay onepaTuBHoN namsaTeio RAM u CPU;
d. 9TO0 cCKOpOoCTHas IIHMHA, TMpeAHA3HAYCHHAas [UIsi oOMeHa uWHMOpPMaHUed MEKIY
OBICTPOACHCTBYIOIUMU TIEpU(PEPUNHBIMUA YCTPOICTBAMH M CUCTEMHOM IIMHON MOJ YIpPaBJICHUEM
CPU.
6. O0padoTky rpadpuyeckux (PyHKUMA MIPOU3BOIMT:
a. TpadUYecKuil KOHTPOJLIED;
b. BugeomamaTh;
c. 0ydep xanpa;
d. uHTepdelicHas muHAa.

e o o

7. Pa3penieHue MOHUTOPA ONpPeAeasieTCs:
d. CKOPOCTBIO BUACOIIAMATH,
b. KOJIMYECTBOM MHUKCEJIOB Ha IMHUU M KOJTUYECTBOM CAMUX JIMHUK;
C. CKOPOCTBIO TpauuecKOro KOHTPOILIEPA;
d. KoIMYEeCTBOM IIBETOB, U3 KOTOPHIX MOXKHO BBIOMPATH MPH CO3aHUU
N300paKeHMsL.

8. be3onacHOCTH MOHMTOPA /ISl YeJI0BEKA pPerjiaMeHTHPYeTCsl CTaH apTaMM:
a. AMD;
b. TCO;
c. OCN;
d. LCD.

9. KonTpactHocTh n300paxkenns ’KK-monuropa nokaspiBaer:

a. BO CKOJIBKO pa3 €ro sIpKoCTb HU3MEHSIETCA NPU W3MEHEHHH YPOBHS BHJIEOCHTHaNa OT
MUHUMAJIBHOTO 10 MaKCUMaJIbHOI'O;

b. ompeneneHHOE KOJINYECTBO BOCTIPOU3BOAMMBIX Ha SKpaHe OTTEHKOB I[BETOB;

C. HOMHMHAJIbHBIM pa3Mep 3KpaHa U pa3Mep ero BUAUMOM 00acTu;

d. KOJIMYECTBO 3JIEMEHTOB M300paXeHUs, KOTOpble OH CHOCOOEH BOCIPOM3BOAMTH IO
TOPU30HTANIN U BEPTUKAIIH.

10. O0mee BpeMs JocTyna K MH(GOpMAIUHN ONIPeesIsieTCs:

a. KOJIMYECTBOM IUIACTHH B KOPITYCE XKECTKOIO JUCKA;

b. yBenmnueHHEM TMJIOTHOCTH 3aMMCH HHPOPMAIINH;

C. CKOpPOCTBIO BpPAIlEHUs MJIACTHH;

d. BpemeHeM MoucKa HY>KHOM JOPOXKKU HA JAMCKE U BPEMEHEM MO3UIIMOHUPOBAHUS BHYTPU
ATOM JOPOKKH.

11. lopoKKH BUHYECTEPOB MPEACTABJISIOT CO00M:
KOHICHTPUYCCKNEC OKPYKHOCTHU,

MMPAMBIC JINHUH,

IPEPBIBAIOILYIOCS CIIUPATIb;

HCT MMPAaBUJIBHOI'O OTBCTA.

ac o



12. HD high density o6o3nauaer:
JIBYCTOPOHHHUI JIHCK;
BBICOKYIO TIJIOTHOCTB;
OJIMHAPHYIO IJIOTHOCTb;
JIBOMHYIO TIJIOTHOCT.

ao o w

13. Bce ki1aBHATYPBI 1eJIATCH HA TPU BUAA:
IIOJIHBIC, HCITOJIHBIC U ITIJIAHIIICTHBIC,
MOJIHBIE, MYJIbTUMEANIHBIE U HETIOJIHBIE;
IIOJIHBIC, My.HBTPIMCI[HﬁHBIG H POJIMKOBBIC;
MOJIHBIE, HETIOJHBIE U MPOEKIIMOHHBIE.

e o o

14. B npouecce oundgpoBKky u300paxkeHue pa3oMBaeTCs HA dJIEeMEHTAPHbIE YACTHIIbI:
a. THKCEJIBI,
b. xBaHTHI;
C. Tpadsr;
d.

HCT IIPAaBHUJIbHOI'O OTBCTA.

15. YcrpoiicTBOM 171 BBO/Ia 3BYKOBOI HH()OPMALMHU B KOMIILIOTEP SIBJISIETCH:
ayuoanarrep;

b. mukpodoH;

C. KOJIOHKH;

d. HeT mpaBUJILHOTO OTBETA.

i

16. YkasuTe, B KaKO#l U3 Py YCTPOMCTB NepeYrcaeHbl YCTPOICTBA BBIBOAA HH()OPMALINH:
a. MPUHTEp, BUHYECTEP, MBIIIIb;
b. BHHYecTep, Ta3epHBIN JUCK, MOJECM;
C. MOHHTOD, IPUHTEP, IUIOTTEP, 3BYKOBBIE KOJIOHKH;
d. ckanep, MojeM.

17. Tonep — 3710...
a. BEIIECTBO, C MOMOIIBI0 KOTOPOTO MPHHTEP CO3/AaeT N300pakeHue Ha Oymare;
b. ycTpoiicTBO BHIBOJA;
C. DJIEKTPOMEXaHUYECKOE YCTPOHCTBO BEKTOPHOT'O THUIIA;
d. doTtonmpoBoaAIIMI TUIUHD.

18. IIpuHTEpBI HE MOTYT OBITH:
d. TUIaHIIETHBIMU,
b. MaTpuyHBIMH;
C. JIa3CpHBIMHU,
d. cTpylHBIMHU.

19. XapakTepucTHKON NPUHTEPA He SIBJISICTCH:
a. paspelieHue;
b. KOIMYECTBO LIBETOB;
C. TaKTOBas 4acTOTa,
d. OpicTpoaeiicTBUHE.

20. Hano6oJsee nemeBbIM Ka0eJILHBIM COeTHHEHHEM SIBJISIETCS
a. coequHenue Cheapernet-kabenb;
b. BHTOE MPOBOJIHOE COCTUHEHUE,
C. OIITOBOJIOKOHHBIE JIMHHH,



d. xoakcuaabHBIN KaOEb.

Kpumepuu oyenueanus pezyniomamoe mecmupoganus

Tabauya 9
Yposenwv oceoenusn Kpumepuu bannwt
Maxkcumanvuviii yposensv | Bvinoanenvl npaguibHo 6ce 3a0anus mecma (mecm 3a4meH) 2
Cpeonuii yposens Buvinonneno npasunvro 6onvue nonosunsl 3a0anutl (mecm 3a4men) 1
Munumansnoiii yposens | Buinoaneno npaguibHo MeHbule NOJIOBUHbL 3a0aHUll (mecm He 3a4meH) 0

4.2.2. HaumeHOBaHHUE OLEHOYHOTO CPEACTBA: HPAKMUKO-OPUECHMUPOBAHHOE 3A0aHUE
Memoouyeckue mamepuanvl. NPUBOOSIMC BONPOCHL U/UNU MUNOBble 3A0AHUS, KpUmepuu
OYeHKU.
Ilpumepnsvie npaKkmuKo-opueHmuposantsle 3a0aHus
3ananue Nel. Arduino Meno2560 nmeer mecTb BHEITHUX NpepeiBannil. OHU HyMepyroTcs nudpamu
ot 0 1o 5, Monynbs Arduino UNO umeer cienyromue ABa BHEIIHUX MpepbIBaHus: npepbiBanue 0,
paboraromiee 0TBX0/a 2 U npepbiBanue 1, padoTaromiee ot Bxojaa 3

3aganue Ne2. Co3are mporpammy, IEpeKIIFOYaoy0 COCTOSTHUE CBETOIMO01a (TOPUT / HE TOPHT)
NPU KaXJIOM Ha)KaTUM KHONKU. Eciiu cBETOAMOM HE TOPUT, TO NPU KPAaTKOBPEMEHHOM HAaXKaTHHU U
OTIIYCKaAHUH KHOIIKK OH HJOJIKCH 3aropeTbCs. HpI/I O4YCPCAHOM KPAaTKOBPEMCHHOM HaXaTUW H
OTITyCKaHUW KHOIIKH CBETOHMOJ JOJDKEH CHOBA ITOTACHYTh.

3aganue Ne3. Co3zate mporpaMMy At MOAYJIS ApIyHuHO, KOTOpas TOJKHA YIIPaBIISITh CBEUEHUEM
CBETOJINO0/Ia B 3aBUCUMOCTHU OT HaXKaTUsl KHOMKHU. CBETOAMOA JOKEH OBITh MOJKIIIOYEH K OJTHOMY
U3 IUQPPOBBIX KOHTAKTOB MOAYJIA, a KHONKA - K ApyroMmy LuppoBoMy KoHTakTy. Ilpu Haxkatun
KHOIIKY CBETOJINOJ1 JIOJKEH 3aropaTthbes, a MPU OTITYCKAaHUH - TACHYTh.

3ananue Ne4. Co3marh nporpaMmy, NEPEKITIOYAIONTYI0 COCTOSIHHE CBETOIMOAa (TOPUT / HE TOPUT)
P KaKJIOM HaXaTHH KHOTKH. Eciu cBETONMOA HE TOPUT, TO MPH KPATKOBPEMEHHOM HaXKaTHH U
OTIIYCKaHUH KHOIIKKM OH JOJDKCH 3aropcThbCH. HpI/I O4YCPCAHOM KpaTKO BPEMCHHOM HAXAaTHUH H
OTIYCKaHWUU KHOTIKH CBETOJUO]I JOKEH CHOBA MOTACHYTh.

3aganue NeS. JlopaboTtaTh mporpaMMy NEpeKIIIOUEHHUsI CBETOAMOA, ONMCAHHYIO B IJ1aBe 5, U3MEHUB
ee Tak, 4ToObl oHa obecnieunBaiia 3pPexT antuapedesra.

3aganue Ne6. Cosnate mporpamMmy, KOTOpas NpHU HaKaTUM KHOMKHU OyJleT BBI3bIBATH MHUTaHUE
CBETOJINO0/Ia, a MPHU OTIYCKAaHUM KHOIKM MHIaHUE JOJDKHO NMPEKPATUTHCSA, U CBETOAMOJ JTOJIKEH
MOTaCHYTh.

3ananue Ne7. Co3nath cxeMy U IPOrpaMmy, peann3yromyto 3¢ ekt «oerynmx oraei». [Iporpamma
«Oeryumx orHei» JOHKHA YMPaBIATh LIETIOYKONW U3 BOCBMH CBETOJHUOMAOB (B JaTbHEHUIIIEM BMECTO
Ka)XJIOTO CBETOAMO/Ia MOKHO OyI€T MOIKIIOUUTD IETYI0 TUPISHY).

B kaxxmom 1iukie «mpoderaHusy OTHS CBETOIUOIbI JOTDKHBI 32KUTaThCS 110 OYepeIn, HaunHast
C ICPBOro M 3aKaH4YMWBaA MOCICAHHUM. B Ka)I(JII)IfI MOMCHT BPEMCHHU NOJIKCH I'OPETh OJJUH U3 BOCHEMU
cBeToMo/oB. Pa3pabaTeiBaeMoe YCTPONCTBO TakKe JODKHO HUMETh KHOIKY YIIPaBJICHHUS.
Ha3naueHne KHONKHU- peBepC HaAINpPaBJICHUS ABMKEHHS OorHed. [Ipy oTkaToi KHOMKE OTHU JTOJKHBI
OexaTh ClIeBa HAMPaBo, a MPU HAXKATON KHOTIKE - CIIpaBa HAJIEBO.

3ananune Ne8. «YcTaHoBKa pexxuMa pabOThl YCTPOMCTB MPH 3arpy3Ke»



CoGepute cxemy. CocTaBbTe KOA: IPH BKIFOYECHHUH, apAYHHO XK IET BEIOOP MOJIB30BATEINS. 3aTeM €CIIn
1-as kHOmKa ObLIa Haxara, TO OyJIET CBETHTCA KPACHBIM CBETOAMOMA, a €ciu ObUIa Hakata 2-as
KHOIIKa, TO Oy/IeT CBETHTCS 3eJeHbIl cBeToanoA. [lockaska: ucrnonbp3yiiTe komanay while.

3ananme Ne9. «Cperommonnas neHta». CoOparb cxemy. Hammcate mnporpamMmy: eciu
IIOTCHIMOHOMETP HAXOAMUTCS B KpallHEM JIEBOM IoyoeHuu, To ceeroguonsl HE ropsar. Ilpu
BpallCHUU PYYKH MMOTEHLIUOHOMETPA BIPABO, KOJIMYECTBO CBETALIMXCS CBETOAMOJOB IOCTEIEHHO
yBeIMuuBaeTcs. B kpaiiHeM IpaBoM I10JI0KEHUU JJOJDKHBI CBETUTCS BCE 5 CBETOAMO/IOB.

3aganue Nel(. Curnanuzanus. [ToakirounTe K apiynHO JBE KHOMKH, Jiazep, iuHaMuk. Cobdepure u
3aMporpaMMHUpPYHTE CUCTEMY TaK, 4TOObI NMpU HaKaTUU KHOMKHU BKJIIOYANach cUrHanuzamus (5
CEKyH/ Ha HACTpPOMKY Jja3epa). 3areM, e€ciu ja3ep NEepeceKsid, TO BKIIOYACTCsl CUTHAI. UTOOBI
OTKJIFOUUTH CUTHAJI, HAJO0 HaXaTh BTOPYIO KHOMKY. Ilocie oTkitoueHus curHajia CUTHAIU3aLUs
MIEPEXOJIUT B PEKUM OXKHUTAHUS BKIIFOUCHUS CUTHATH3AINH.

Kpumepuu OUCHUBAHUA PE3)JlIbmAm 06 6blNOIHERHUA NPDAKMUKO-
OpUEHMUPOBAHHO020 3a0aHUA

Tabnuya 10
Yposenwv oceoenusn Kpumepuu bannn
Maxcumanvroii ypoeersv 3aoanue evinonmneno npasujlibHo.: 6616000l apcymenmupoesansvl, OCHO6AHbl HA 3
SHAHUU mamepuaia, 8]1A0eHUU KamezopuailbHblM annapamom
Cpeonuii yposenn 3aoanue evinonneno 6 yerom nNPAGUILHO: HO OONYUieHbl OWUOKU 8 2
apaymenmayuu, obHapyceHo N0BEPXHOCMHOE 8nadenue
mepmuHoIocuU4eCKum annapamom
Munumanvhuoiii ypogens 3aoanue swvinoaneno ¢ owubkamu 6 OPMYIUPOGKe  ME3UCO8 U 1
apeymenmayuu, 00OHaApyduceHO claboe radenue  MepMUHONOSUYECKUM
annapamom
Munumanenvlii ypogens | 3adanue He 8bINOIHEHO UNU BbINOJIHEHO C CEPbE3HBIMU OUUOKAMU 0
He docmucHym
4.2.3. HamMeHoOBaHHe OLIEHOYHOI'0 CPEICTBA: 00K1ad/co0dOueHue
Temwl 00Kkna008:
1. Texuuueckue cpeacTBa MHOOPMAITMOHHBIX TEXHOIOTHI
2. CucTeMBbI aBTOMATH3AIUH B YIIPABICHYECKHUX CPEIax.
3. UckycCTBEHHBIN MHTEIUIEKT M CUCTEMBI IPUHATHUS PEIICHHH.
4. Web-tecTupoBanue B AMCTAHIIMOHHOM OOYYEHUH.
5. Web-tectupoBanue mpu aTrecTanuu nepcoHaia.
6. MeToapl U IPUHIIMITBI 3aIIUTH HHPOPMAIIUH.
7. [IpobGneMsbl 3amUTHl HH(GOPMAITUH TIPU UCTIONH30BaHUU VHTEpHET-TeXHOIOTHA.
8. PerieHre HEKOTOPBIX 3a/1a4 YIPABISIEMOCTH C UCIIOJIb30BaHUEM cpesl Arduino
9. [Ipumenenue makera Maple mpu peeHnu 3a1aqu TPEX Te
10. O6paboTKa HEKOTOPBIX JaHHBIX cpeacTBamu Arduino
11. UnmocTpupoBaHHOE MPAKTHYECKOE
12. Obuue cBenenus o kommnoHeHTax Arduino
Kpumepuu u wikansl oyenueanusn 0oxknaoa/cooouienus (8 popme npezenmayuu):
Tabnuya 11
Yposenw oceoenusn Kpumepuu banaw
Maxkcumanbublii yposeHs | — nPOOEMOHCIMPUPOBAHO YMEHUE 8bICIMYNAMb neped ayoumopuel, 3

— codepoicanue 8blCmynieHUus 0aém NOaHYI0 UHPopMayuio o meme;

— NPOOEMOHCMPUPOBAHO YMEHUE BbIOENAMb KI0Uesble Uel,

— YMeHue camoCmosamenbHo 0e1ams 6bl800bl, UCHOIb308AMb AKMYANLHYIO
HAYYHYI0 TUMepamypy,

— 8bICOKASL ceneHb UHDOPMAMUSHOCIU, KOMNAKMHOCMb CAll008




Cpeonuii yposens — NPOOEMOHCMPUPOBAHA 0OWASL OPUEHMAYUSA 8 Mamepuane; 2
— docmamoyHo noIHaAs UHPOpMAyus o meme;
— NPOOEMOHCMPUPOBAHO YMeHUe 6bl0eNAmy Kulouesvle uoeu, HO Hem

CamocmosamenbHblX 66160008,

— HeBblCOKAs cmenenb UHGOPMAMUBHOCU CAALI008;

— owubKU 8 cmpykmype 00K1aoa;,

— HedoCmamouHoe UCHONIb308AHUE HAYYHOU TUMEPaAmypbl

— NPOOEeMOHCMPUPOBAHA C1A0AA (C pakmuyecKUMU OwudOKaM) oOpueHmayus 1
6 Mmamepuane;

— owubKU 8 CMpyKmype 00K1aoa,

— HAYYHAsA Tumepamypa He npusiedeHd
— 8bICINYNJIEHUE He CO0epHCUm 00CMAmoOyHOU UHoOpMayuu no meme; 0
— NPOOEMOHCMPUPOBAHO HEYMEHUE BbLOCIAMb KII0Uesble Uoell;

— HeyMeHue camoCmoamenbHo 0e1ams 6b1800bl, UCHOIB308AMb AKINYATLHYIO

HAYUHYIO TUMepamypy.

Munumansnoiii ypogens

Munumanvnvlii  ypogens
He docmueHym

4.2.4. HaumeHOBaHUE OLEHOYHOTO CPEACTBA: KOHMPOJIbHAA padoma
Ilpumepnoe 3a0anue 01 KOHMPOILHOU padOMbL:
3ananue. /laiiTe 0TBeTHI HA KOHTPOJIbHbIE BONPOCHI:
1) Kakumu TexHudyeckuMu cpeacrBamu o0ecrieunBaercs peanusanus UC?
2) Urto Ha3bIBaIO CEPBEPOM MPUIIOKEHUI?
3) [Mouemy B IC nmpuMeHSIOT THOKHE apXUTEKTYPhl KOMIIBIOTEPOB?
4) Ins oOecrieueHus BHIIOJIHEHUSI KakuX (GyHKIMMA co3naercs APM?
5) Kak moxHO knaccudumupoBats APM?
6) KakuMu npuHIunaMu pykoBOJICTBYIOTCS pa3paboTuuku nmpu cozganuu APM?
Kpumepuu oyenueanusa pezynomamog KOHmMpoibHOU padomvl

Tabnuya 12
bann Ypoeenv oceoenun Kpumepuu oyenuganus ypoensa 0c6oeHus KoMnemenyuii*
(unmepean
oannoa)

10 Maxcumanvhuiil Koumponvnas paboma ogopmnena 6 coomgemcmeuu ¢
YpogeHs npeovAsusieMoiMy  mpeboganuamu, cooepicum 1-2  meaxkux
(unmepearn) owubKU, omeemvl cmyOeHma NPasuivHvle, Yyemkue, cooepicam 1-
2 HemouHOCHU
[6-8] Cpeonuii Koumponvras paboma codepoicum 00OHY NpUHYURUATLHYIO Ul 3
YpogeHs unu Oonee HedOuemos; omeemvl CmMyOenma npasuibHbie, HO UX
(unmepearn) dopmynuposanue 3ampyoneHo u mpedyem HAGOOAUUX BONPOCOE
om npenooagamesis
[3-5] MunumanvHolii Konmponvnass paboma ogopmrena 6 coomeemcmeuu ¢
YpogeHs npeovAGNAEMbIMU MPEOOBAHUAMU, HENOIHOE PACKPbIMUE MeMbl 6
(unmepearn) meopemu4eckol  yacmu  wuiu 8 HAPAKMUYEecKou — dacmu
KOHMPONbHOU — pabomvl,  omeemvl  CMYOeHmvl  GOopMaIbHO
NpAsUibHbl, HO  NOBEPXHOCHIHLL,  NIOXO  CHOPMYIUPOBAHDI,
codepoicam 60iee 00HOU NPUHYUNUATLHOU OWUOKU
Menee 3 Munumanvuwiii yposensb Koumponvnas paboma codepoicum 60.1ee 00HOU NPUHYUNUATLHOU
(unmepearn) He docmucHym. owubKy Mmooenel peuileHus 3a0ayu; KOHMPOIbHAL paboma
ogopmnena He 6 COOMEEMCMBUU C  NPEObAGIACMbIMU
mpebosanuaMuU; Omeemsvl CMyOeHma Nymauuvle, Heyemkue,
cooepaoicam MHOINCECMBO OWUOOK, ULU OMBEMO8 Hem COBCEM,
Hecoomseemcmeue 6apuanmy.

4.3. OueHovHbIe CPeACTBA IJIs1 MPOMEKYTOYHOM aTTecTallun

IIpencrasneno B npuioxeHuu Nel.
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Ipuioxkenne 1

OueHo4YHbIE CpecTBA
JJIS1 IPOBe/IeHNUS] POMEKYTOUYHOM aTTEeCTALMH MO IUCHUILINHE

Hanpasienue noaroToBKu
09.04.03 «<MPUKJIAJITHAA UHO®OPMATHUKA»
(ko ¥ HarmpaBJICHUE MTOTOTOBKH)
IMpoduan moaroroBku «Ipukaagnas MHGOPMATHKA B IKOHOMHUKE»
®opma 00y4yeHHs: O4YHAsA U 3a04HAs

I'on mpuema: 2022

1. XapakTepuCTHKA OLIEHOYHOW NMPOUEAYPHI:
Cemectp -1
®opwma atrecramun — quddepeHIMPOBaHHbINA 3a4eT

2. OneHOYHbIE MaTepPHAJIbl, HEOOX0IMMbIE /IS OIleHKH 3HAHWIi, YMeHHUii, HABBIKOB M
(WIM) ombITA AEATEILHOCTH

2.1. Bonpocsl 1Jisl IPOMEKYTOYHOM aTTeCTAIMH M0 JUCHUILIMHE:
1. Texuuueckue cpeacTBa peaan3aluyi HHPOPMALMOHHBIX IPOLIECCOB
2. [locTpoenue apXuTeKTypbl IPOrPaMMHOIO CPECTBA

3 IIporpamMMHBI€ CPEACTBA pealu3aluyi HHPOPMALMOHHBIX IPOLIECCOB
4. Cpena paspabotku Arduino IDE

5. dyHKIMOHAIBHAS OpraHu3alys NePCOHATBHOI0 KOMIIBIOTEPa

6. Opranuzanys ooMeHa nHpopMalueil Mexxay NporpaMMoil Ha ApAyHHO U KOMIIBIOTEPOM
7. IlepexiroyaeMblil CBETOIUO

8. OcobenHocTy U Bo3MOXkHOCTH 1athl Arduino: Due

9. Ilnatpopma Arduino Leonardo

10. IlporpammubIe CpeCcTBa peanr3aluy HHPOPMAIIMOHHBIX MPOLECCOB
11. OcHOBBI aNTOPUTMH3ALMH U TEXHOJIOTUU TPOTPAMMHUPOBAHUS

12. Ilnardpopma Arduino Yun

13. OcoGeHHOCTH U BO3MOXKHOCTH Iu1aThl Arduino Micro

14. Knaccuduxaus 1 0630p S3bIKOB IPOrpaMMUPOBaHUS

15. Inardpopma Arduino UNO

16. Inardpopma Arduino Ethernet

17. Inardpopma Arduino Duemilanove

18. OOBEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHUE

19. Inardopma Arduino Diecimila

20. I[TognepxuBaeMble A3bIKM IPOIrPAMMHUPOBAHMS

21. Komanap! 1 GyHKIMU S3bIKa APIyHHO

22. CuctemMHOe MporpaMMHOE obecrieueHne

23. TIporpammsl 7151 yCKOPEHHOTO IpocMoTpa (aiiiaoB

24. Ilporpammsl Juist paboTsl B Internet

25. IlpukiagHoe MporpaMMHOe 0OecTiedeHe

26. I'unepTexkcToBbIE CUCTEMBI

27. Cucremsl IPOrpaMMHUPOBAHHUS

28. Cpenctsa 1 co3aaHust HHHOPMAITMOHHBIX CUCTEM M TEXHOJIOTUH
29. UncTpyMeHTanpHas cpea noiab30BaTels

30. Linux — cemMeicTBO ONEepariHOHHBIX CUCTEM

31. CepBucHoe porpamMmmHoOe obecrieueHme

32. TpaHCaATOpPHI A3bIKA TPOTPAMMUPOBAHUS



33. JlokymeHTaJIbHast HHGOPMAIIMOHHAS CUCTEMa

34. dakrorpaduueckrue NHPOPMAITUOHHO-TIOUCKOBBIC CHCTEMBI
35. IIpoOaeMHO-OpHUEeHTUPOBAHHBIE BHIUMCIUTENBHBIE CPEICTBA
36. Cnenuain3upoBaHHbIE BBIYUCIUTEIbHBIE CPEICTBA

37. Texunueckoe odOecrnieuenne APM cnenuanucra

38. Knmaccuduxamnus APM

39. llpunnunsl coznanuss APM

40. Croiictea APM

2.2. CTpyKTypa 3K3aMeHallHOHHOIr0 OuJieTa (IpuMepHas):

1. Teopemuueckuti éonpoc: Cmpanuya Your Prezis nopmana PREZI. COM.

2. Ilpaxmuko-opuenmuposannoe 3adanue. Coz0anue KOMOUHUPOBAHHOU 2UCOSPAMMbL 8
Google

3. Kputepun M mkaja oueHMBAaHHUSI YCTHOIO OTBeTa 00y4Yalollerocs Ha JK3aMeHe
(3auere)

MakcumaJjibHOe KOJH4eCTBO 0a/1U10B Ha dk3aMeHe (3auete) — 30, U3 HUX:
1. OTBeT Ha nepBBIN BONPOC, coepKaiuiics B ounere — 15 6amios.
2. OTBeT Ha BTOPOI1 BONPOC, CoepKaluiics B ounere — 15 6amios.

Tabnuya 13
Ne XapakTepHCTHKA 0TBETa Basbl
n/n
1. JaHbl TMONHBIE, pa3BEpHYTHIE OTBETHI HA IIOCTAaBJIEHHBIE BOIPOCH; B oTBerax | 13-15

MPOCJIEKUBAETCST  YeTKas  CTPYKTypa, JIOTHYECKas  IOCIIeI0BaTeNbHOCTb,
OTpaXKarolasi CyIHOCTh PACKPBIBAEMbIX OHITHH, TEOPUH, SIBIICHHUH.

2. JlaHBI TTONIHBIE, HO HEJOCTATOYHO MOCICAOBATEIbLHbBIC OTBETHI HA 10-12
MMOCTaBJICHHBIE BOIIPOCHI, HO MIPH ATOM IIOKa3aHO YMEHUE BBIJICIIUTh
CYIIECTBCHHBIC U HECYIIICCTBEHHBIC TTPU3HAKU U IPUYMHHO-CJICICTBEHHBIC

CBSI3H.
3 JlaHbI HETIOJIHBIC OTBETHI, JIOTUKA U MOCIIESIOBATEILHOCTD U3JI0KEHUS HMEIOT 7-9
HApyLICHUS
4. OTCyTCTBYET IpEJCTABIICHHE O MPEJAMETE aTTECTAIIMOHHOTO UCTIHITAHHS 6 1 MeHee
Pacuer uTOroBOil peiiTHUHIOBOM OLIEHKH
Tabnuya 14
Jlo 50 6amioB BKIIOYHTEIHHO «HEYJOBJICTBOPHUTEIHHOY
Ot 51 o 70 6ansoB «YJOBJIETBOPUTEILHO»
Ot 71 no 85 6ammoB «XOPOIITOY
Ot 86 no 100 6amioB «OTITUIHO»

4. YpoBHH c(OPMHPOBAHHOCTH KOMIIETEHUHMIi MO WTOramM OCBOEHHS THCIHUILIUHBI
(Momy.Jist)

Tabnuya 15
HNnaukaTopsl YpoBHH c(hOPMHPOBAHHOCTH KOMIIETECHLHIA
JAOCTHKEHUS «OTJTHIHO» «XOpOLIOo» «y/IOBJIETBOPHTEJIbHO»  |«HEYI0BJeTBOPHTEIbLHO
komnerenuuu (MAK)
86-100 71-85 51-70 Memnee 51
«32a4YTEHO» «He 32YTEeHO0»

Koo u naumenosanue gpopmupyemoit Komnemenyuu

nK-1.1 3Haer 3HaeT 3Haer He 3naet

Ymeer Ymeer Ymeer He ymeer




Bnageer Bnageer Bnageer He Bnageer
K-1.2 3Haer 3Haer 3Haer He 3naer
YmMmeer Ywmeer YwMmeer He ymeer
Bianeer Braneer Braneer He Brnageer
K00 u naumenosanue gpopmupyemoit Komnemenyuu
OIIK-8.1 3Haer 3Haer 3Haer He 3naer
Ymeer Ymeer Ymeer He ymeer
Bnaneer Bnaneer Brnaneer He Bnaneer
OIIK-8.2 3Haer 3Haer 3Haer He 3naer
Ymeer Ymeer Ymeer He ymeer
Bnageer Bnageer Bnageer He Bnageer
5. PeliTHHTr-ILIaH H3YyYCHUA TUCHUIIIINHBI
Tabnuya 16
I BA30BASI YACTh PEITUHIOBOl CUCTEMBI
Buasbi KoHTpoabHbIe MeponpuATUS Mun. Makec.
KOHTPOJIS KO0JI-BO KO0JI-BO
0aJs10B 6aJ10B
Ha Ha
3aHATHUAX 3aHATHSX
Texyumuii | Tema Ne 1. [Iporpamms! 1 pabotsr B Internet
KOHTPOJb 0 10
Nel Tema Ne 2. IpukinagHoe mporpaMMHOe o0ecTieueHue
Texyumuii | Tema Ne 3. Cucremsl mporpaMMUpPOBAHUS
KOHTPOJIb 0 10
Ne 2 Tema Ne 4. OcobeHHOCTH 1 BO3MOXKHOCTH maThl Arduino: Due
PyGexxHblii KOHTPOJIb: KOHTPOAbHasi padoTa Nel (Tembl 1-4) 0 10
Texywmmii | Tema 5. 'uneprexkcToBbIE CUCTEMBI
KOHTPOJIb
Ne3 Tema 6. [lepexintouaeMslii CBETOIUO 0 10
Tema 7. [Tnardopma Arduino Leonardo
Texymmii| Tema 8. [Tnarpopma Arduino UNO
KOHTPOJIb 0 10
Ned Tema 9. [Tnardopma Arduino Duemilanove
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HUTOI'O BAJUIOB 3A CEMECTP:

PyGe:kHbIi KOHTPOJIb: KOHTPOJIbHas padora Ne2 (Tembr 5-9) 0
Jonyck K NIpoMe:KyTOYHOMi aTTecTallul Mmun 36
I JJONOJIHUTEJIBHASI YACTh PEUTHHIOBOIl CUCTEMBI Mun. Make.
IHoompureabHbIE HAJIIBI 0-10 10
1 [oaroroBka jIoKIIa/ia ¢ Npe3eHTAlMEH M0 AUCIUILUIMHE 0-1 1
ITocemaemocTts ekuuii (100%) 0-2 2
Yuactue B paboTe KpyIJIoro cTojia, CTyIeHIeCKO KOH(pepeHIINH 0-2 2
ColIL.-TMYHOCTHBIA PEUTUHT 0-3 3
YdacTre B 00IIECTBCHHOM, KYJIbTYPHO-MAaCCOBOM U CIIOPTUBHOU paboTe 0-2 2
2 Tpadusbie Hanabl 0-3 3
IIpomyck yueOHBIX JTeKIIMH 3a IPOIYCK JIEKIIMA CHUMAETCs OalIbHas 0,25x N
cTouMOCTH Jiekuuu (2:8=0,25) (N — xonuyecTBO
MPOMYIICHHBIX JICKIHH
HecBoeBpemennoe MHUHYC 5% OT MakCHMaJILHOTO Oasuia -0,5
BBITIOJTHEHHE KOHTPOJIbHOM
(arTecTanMoHHOIT) pabOTHI
Nel
HecBoeBpemeHnHOe MuHYC 5% OT MakcHUMaJbHOTO Oasuia -05
BBITIOJTHEHHE KOHTPOJIbHOM
(arrecrannoHHON) pabOTHI
No2
11 HUTOI'OBBIN KOHTPOJIb 0-30 30
®opma 3auer (3K3aMeH) 0-30
HTOTOBOTO ) 30
KOHTPOJISA:
0-100




JIMCT PETUCTPAIIMA U3SMEHEHUI
PABOYEN ITPOT'PAMMBbBI JUCIIUILINHBI / MOJIYJIS

Ipuio:xkenue 2

[Ipodpunu

(HaI/IMeHOBaHI/Ie JUCHUILIMHBI / MOJTYJIS)
Hanpasnenne noarotoBku

(rox HaGopa

, bopma oOyueHus

Ha20 /20 y4eOHbIii rox

B pabouyto nporpaMMmy AMCHUILIMHBI / MOJYJIS BHOCSITCS CIEAYIOUINE U3MEHEHHUS:

n/n

Pasnes paboueit
NporpaMmsl (IIyHKT)

KparTkas xapakTepucTHka BHOCHMBIX
H3MEeHeHM

OcHoBaHHE 19
BHECEHHS M3MEeHEeHM




