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1. Henu n3y4yeHus1 1M CUMILINHBI

Lenu u 3agauu M3y4yeHUs AMCLUIUIMHBI MOJYYEHHE CHCTEMATU3UPOBAHHBIX 3HAHUU IO
CTaHJapTaM | MOJXO0JaM K TeXHUYECKOW peanm3anuu KoHueniuu MaTepuera Bemel (Internet of
Things, IoT), a Takke CMEXHBIX ¢ HHUM HHPOKOMMYHUKAIIMOHHBIX TEXHOJOTHUI
(pammouactotHol wmaeHTu(ukanmmu RFID, OecnpoBomHbIM  ceHCOpHBIM  ceTsiMm  WSN,
MEXMAaITUHHBIM KOMMYHUKausIM M2M).
PaccmoTtpenue nmpoTokoJIoB U TEXHOJOTUM Mepeaun JaHHBIX, 3HAKOMCTBO C MHOTOUYHCIIEHHBIMU
MpUMepaMu pakTU4YeCKOor peanusanuu MHTepHeTa Belei.

2. IlepevyeHb MIIaHMPYeMBbIX pPe3yJIbTATOB 00y4YeHHs N0 IUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMBbIMHU Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

KoMnerenuuu oﬁyqalomerocsl, (bopanyeMLIe B pe3yJbTaTe 0CBOCHUSA

AUCHHUIINHBI
Kon
KOMIIETEHIIUH I10 Komnerennus
dI'OC BO
K3 CriocoOeH BBISBIATD, IUIAHUPOBATh, aHAJTM3UPOBATh, COIIACOBBIBATh U
yTBep>kaaTh TpeboBanus Kk MC
K-4 CrniocobeH pa3zpalbaTbiBaTh ApXUTEKTYPY, AU3aiiH, HHPOPMALIMOHHOE
obecnieyenue u npororun MC
CTpyKTypa KOMIETCHIIHH
Komnerenuus ®opmupyemsbie 3YHbl
3. 3HaTh, KaK BBISBIIATH, IUIAHUPOBAThH, AHAIU3UPOBATD,
[1K-3 CriocobeH BBIABIATD, COIJIACOBBIBAaTh U yTBEpXkAaTh TpeboBanus k C
[JIaHUPOBATh, AaHAIM3UPOBaTh, Y. YMETb BHIABIATH, INIAHUPOBATh, AHAJTU3UPOBATH,
COIJIACOBBIBATh U YTBEPKAATh  [COINIACOBBIBAThH U yTBEpKIaTh TpeboBanus k MC
TpedoBanus k C H. BrianeTs HaBbIKaMH BBISIBICHUS, IUIAHUPOBANsl, aHAJIN3Aab,
COIJIACOBaHUS M yTBep:kJieHHs TpeboBanuit k MC
3. 3HaTh, KaK pa3pabaTbIBaTh apXUTEKTYpPY, AU3aliH,
[1K-4 Criocoben pazpabatbiBaTh [MH(pOpMaIoHHOe obecrieuenue u npototun VC
APXUTEKTYpY, IN3aiH, Y. YMmeTp pa3pabaTbiBaTh apXUTEKTYpY, JU3aliHa,
nH(pOpMaLMOHHOE obecrieueHrne uuHpopMaloHHoe obecrieuenue u npototun VC
nporotun UC H. BrnageTs HaBbIKaMu pa3paOOTKU apXUTEKTYpHI, TU3aiiHa,
nH(popMalMOHHOT0 obecneuenus ¥ nporotuna MC

3. MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

[punamnexxnocts guctumiuuel - BJIOK 1 AMCHUITVIMHBI (MOAVYJIN): Yacts,
dopmupyemas ydacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHUH.

4. O0beM TUCHMILIHHBI (MOYJISAA) B 3a4€THBIX eIHHULAX C YKA3aHUEM KOJIM4YeCTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYIO padoTy 00y4aommuxcs ¢
npenoaasarteseM (Mo BUIAM y4eOHbIX 3aHATHII) M HA CAMOCTOSITEIbLHYIO PadoTy
00yYarIuXxcs

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTaBIISIET 4 3a4. e.,144 gacos.

KoanuectBo yacoB | KomnuecTtBo yacos

Bun yueGHoit pabotsl (ounas ©O) (3aounas ®O)

KonrtakTHasi(ayauTopHas) pabora




Jlexknun 36 6
[TpakTideckue (cem, 1ab.) 3aHATHUS 36 6
CamocTosTenbHas paboTa, BKIIOYast IOATOTOBKY K 7 132
DK3aMEHaM U 3a4eTaM
Bcero yacos 144 144

5. Conep:kanue JTUCHUILINHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3gesiam) ¢
YKa3aHHeM OTBeJeHHOI0 HA HUX KOJIUYeCTBA aKaJeMHYeCKHX YaCOB 1 BH/I0B y4eOHBIX

3aHATHH

5.1. Conep:xanue pa3iesioB TUCUUIIIMHBI

3aounas popma oOyueHust

Ne Pasies u Tema Ceme-| Tex- Cemunap| Camo- |B HHTEpa- DopMBbI TEKYLLETO
Jlabopat.| cTOAT. | KTUBHOI KOHTPOJIfA
n/n AUCHMILINHBI CTp | HuM
IIpakTnu., pao6. dbopme yCIEeBAEMOCTH
1 KOHIIE?HIII/ISI UHTEpHETA 3 ) 0 18
Bellen
b TGXH(V)JIOFHH MHTEPHETA | 5, ) 0 20
Bellen
[IpakTrueckas
pabota Nel.
Pazpabotka
CUCTEMBI
aBTOMATUYECKOTO
3 Cpenctsa obpaboTkn 32 0 2 20 YIIPaBJICHUS
TaHHBIX
OCBEILEHUEM Ha
6aze
MUKpPOKOHTpOJUIEpa
Atmel AVR
ATmega328
[IpaxkTueckas
paborta No2.
[IpoexkTupoBaHue TexHonoruu
4 |yCTpOWMCTB st 32 0 2 18 nepeavn JaHHbIX O
M HTepHeTa-Beniei COCTOSIHUM 00BbEKTa
Ha yNpaBJIIoNIee
YCTPONCTBO
[IpakTrueckas
pabota Ne3.
TexHonorun
PaspaGoTia nepeaavn JaHHBIX O
5 [mporpammHOro 32 | 0 2 18 COCTOAHIMH 00bEKTa
oOecrieueHus fa YIpaBIAoIee
YCTPOWCTBO €
MIOMOIIBIO
OeCcTIpOBOHBIX
ceren
NHnycTpruanbHbIi
6  |(MpOMBILUICHHBIN) 32 1 0 20
nHtepHeT Benen [loT




Ne
n/n

Pa3nen u tema
JTUCIHUIIINHBI

CeMme-
cTp

Jlek-
119707

Cemunap
Jlabopar.
IIpakTuy.

Camo-
CTOST.
pao.

B unrepa-
KTUBHOH

dopme

DopMbI TEKYLIET0
KOHTPOJIfA
ycleBaeMoCTH

(Industrial Internet of
Things)

OIBIT UCIIOJIL30BAHHUS
«YMHBIX» YCTPOWCTB H
MEePCIEKTUBBI PA3BUTHS
WHTEpHETa Belleh

32

18

NTOI'O

6

132

Ounas

¢popma o0yuenust

n/n

Pa3nen u tema
JTACIHUILINHBI

CeMme-
cTp

Jlek-
107071

Cemunap
JlaGopar.
IIpakTHy.

Camo-
CTOAT.
pab.

B unTepa-
KTHBHOH

popme

DopMBbI TEKYLLET0
KOHTPOJIs
yCIeBaeMOCTH

Konnenuus nuTepHera
Bellen

32

10

IIpakTrueckas
paborta Nel.
Pa3zpabotka

CUCTEMBI
ABTOMATUYECKOTO
yIpaBiIeHUs

OCBEILIEHUEM Ha

Oaze
MUKPOKOHTpOJLIEpa
Atmel AVR
ATmega328

TexHOonornn HHTEPHETA
BellEH

32

10

[IpakTrueckas
pabota No2.
TexHonoruu

nepeaavn JaHHbIX O
COCTOSIHMH O0BEKTa
Ha yIpaBJISIOIIEe
YCTPOMCTBO

CpenctBa 06paboTKI
JTaHHBIX

32

10

[IpakTrueckas
pabota Ne3.
Texnonoruun

nepeaadn JaHHBIX O
COCTOSTHUH 00BEKTa
Ha yIpaBJISIOIIee
YCTPOWCTBO C
TTIOMOTIIBIO
0ecIpOBOTHBIX
cerei

[IpoexTupoBaHue
YCTPOMCTB JUIsl
HHTepHeTa-Belen

32

10

KontponbHble
Bompockl. [1o Teme
"IIpoexTupoBaHue

YCTPOMCTB 1151

HuTepHera-Bemeit"”.
[IpakTueckas
pabota Ne4.
Pazpabotka
CHUCTEMBI




n/n

Pa3nen u tema
JTUCIHUIIINHBI

CeMme-

cTp

10044

Jlek-

Cemunap
Jlabopar.
IIpakTuy.

Camo-
CTOST.
pao.

B untepa-| ®opMbI TEKyLIET0

KTUBHOH
dopme

KOHTPOJIst
yCIeBaeMoCTH

YIaJIEeHHOTO
MOHHMTOPHHTA U
yIpaBJICHUS
COCTOSTHHEM
00BEKTA C
nmoMoIe0 Web-
uHTepdeiica

Pa3paboTka
MPOrPaMMHOTO
o0ecreueHus

32

10

KonTtposnbhbie
Bonpocsl. [Io Teme
"PazpaboTka
IPOrpaMMHOTO
obecrieueHus".
[IpakTrueckas
pabota No5.
Cucrema
MOHHUTOPHHTA
COCTOSIHUSI
MIPOMBIIIITICHHBIX
BBICOTHBIX
KOHCTPYKLIMH B
pexuMe peaibHOTO
BpEMEHHU

MHycTpruanbHbII
(TPOMBIIIIIEHHBIH )
uHTepHeT Beulei 1oT
(Industrial Internet of
Things)

32

12

KontponbHble
Bompockl. [1o Teme
"UHaycTpuanbHbIi
(TIPOMBIIILICHHBIH )

WHTEPHET BeUIEn
[IoT (Industrial
Internet of Things)".
IIpaxkTueckas
pabota Nob.
[IpoexTupoBanue
CHCTEMBI

MOHUTOPHUHTA
MUKPOKITIMATa B

MIOMEIICHUHU

OnBIT UCIIOJIB30BaHUS
«YMHBIX» YCTPOWCTB H
[EPCIIEKTUBBI PA3BUTHS
WHTEpHETa BelEh

32

10

KontponbHble
Bompockl. [1o Teme
"OnsIT
HCIIOJIb30BaHNUS
«YMHBIX» YCTPOWCTB

Y TIEPCIIEKTUBbI
pa3BUTHS HHTEPHETA
Benien".
[IpakTrueckas
pabota Ne7.
[IpoexkTupoBaHue
CUCTEMBI
aBTOMATH3ALMH




Cemunap| Camo- |B unrtepa-| ®opMbl TeKyLIero
Ne Pa3gen u Tema Ceme-| JIek- P pu P ym
Jlabopar.| CTOAT. | KTUBHOM KOHTPOJIfA
n/n AUCHUILIUHBI CTp | UMHU
IIpakTnu. pao6. dopme yCreBaeMoCTH
JKUJIOTO WU
KOMMEPUYECKOTO
MOMEIICHHS
UTOI'O 36 36 72
5.2. JlekunmoHHbIE 3aHATHS, UX COJIEPKAHUE
Ne HaunmenoBanue
Coneprxanue
/1 pa3IesioB U TeM
01 Jlekua 1. Konnenuus [Mcropus MaTepuera Bemieil. IHTepHET Belel KaK «CETh CETEM.
MHTEPHETA BELICH OBosrorus BeO-rexnonoruii u Marepruera. Apxurekrypa loT.
Jlexums 2. O6mactn  |CiocoObI B3aUMOACHCTBUS ¢ HHTEepHET-Benamu. Obnactu
02 |[npumeHeHuUs npuMeHeHus MIHTepHeTra Bemen. BzaumoaelictBue 4esnoBeka u
MuTepHera Benieit MaIIHHbL.
Cpencta naentuduxanuu. ONTUYECKH pacrio3HaBaeMbIe
Jlexums 3. CpenctBa  [mnentudukaTopsl. Pagrnouyactornas uaentudukamnus RFID.
03 |mmeHTH(UKATTHN CpencTBa onpeiesIeHUsI MECTOHAXOXKIEHUS B PEKUME PEATbHOTO
HuTtepHeTa Beuiei BpemeHu RTLS (Real-time Locating Systems). Unentudukanus c
nomoinbio [Pv6.
Jlexius 4. CpeactBa  [CpeacTBa u3MepeHus, deMeHTapHble JaTuuku. [Ipubopsl yuéra
04 u3mepenus u notpebiienus. IHTerpupoBaHHble U3MEPUTEIbHBIE CUCTEMBI.
yrpaBJieHue nuTtanueM |VICTOUHUKY SHEPTUH U YIpaBICHUE MUTAHUEM.
becnipoBoHBIE CEHCOPHBIE CETU. ATIIapaTHbIE CPEACTBA NIEpeIaun
05 Jlexus 5. Cpeacta  jnanHbIX. KoMmmyHukaruu manoi gansHoct (RFID, NFC,
reperauy JaHHBIX Bluetooth, Wi-Fi). KommyHukanuu 6onpmioro paauyca aeicTus
(2G/3G/4G, WIMAX).
Matematuueckas deKTpoHuka. LludpoaHanorossie u aHaioro-
ndposeie mpeodpazoBaTeTv. MUKPONPOIIECCOPHI, MAMSTh U
Jlexuus 6. Cpencta bp peobp porpon PbL,
06 MUKpOKOHTpoJuiepbl. Knaccudukanus u cTpykTypa
00pabOTKHU JTaHHBIX
MUKPOKOHTPOJIIEPOB. APXUTEKTYpa MUKPOKOHTPOJIIEPOB.
[IponieccopHoe AP0 MUKPOKOHTPOJLIEPA.
Jlexmmst 7. Opranu3anus naMsTd MUKPOKOHTpOIuIepoB. Opranuzaiius CBI3u
07 [MuUKpOKOHTpOJIJIEpHAasi MUKPOKOHTPOJIJIEPA C BHEIIHEW CPEO U BPEMEHEM.
DIICKTPOHMKA BcnomoraTenbHbIe ammnapaTHble CPeICTBA MUKPOKOHTPOJLIEpA.
Jlexuus 8.
ApU(DMETHKO-JIOTHYECKUE BEIUUCIICHUS HA MUKPOKOHTPOJIIIEPE.
08 |Apudmernueckas
Apudmerndeckas 00paboTka JaHHBIX (CHCTEMa KOMaH[).
00paboTKa JaHHBIX
Jlexusa 9. .
1 OcHoBHbIE 3Tarbl pa3padboTku. Beibop 3nemMenTHoi 0a3bl.
[IpoexTupoBanue
09 CTPOHCTB s Pa3paboTka NpUHIMIHATLHBIX cXeM. PacueT mapaMeTpoB
yerp . pieMeHTOB. Pa3paboTka MevaTHBIX TUIaT 1 MaKeTHPOBAHHE.
MHTepHeTa Benen
Jlexnms 10. CpencrTBa aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS aIllIapaTyphl.
10 ABTOMaTH3MpOBaHHOE [Pa3paboTka u OTNIaJKa anmapaTHIX cpeAcTB. PaspaboTka u
MMPOCKTUPOBAHUE OTJIaJIKa MPOTPAMMHOT0 oOectieueHusi. MeTo bl U CpeicTBa
anmnapaTHbIX CPEJICTB. |[COBMECTHOM OTJIAJKHU anlapaTHbIX U NPOrPAMMHBIX CPEJICTB.
Jlexkmusa 11. [TapannensHOe IporpammupoBanue. [locnenoBarensHoe
1 Pa3zpaboTrka rporpammupoBanue. [IporpamMmHo-anmnapaTHbie cpeicTBa
[IPOrPaMMHOTO MOAJIEPKKH MTporpaMMupoBanusi. UHTerpupoBaHHas OTIa04Has
obecrniedeHus cpena.




Ne HanmenoBanue
Coneprxanue

/1 pa3esioB U TeM

Jlexmusa 12. Ctpykrypa u pynkiuu cuctemuoro I10. Ctpykrypa u GyHKum
12 |Cucremuoe 10 BemieiiuacTpymentansHoro [10. CTpykTypa U QyHKIIUU TPUKIIATHOTO

MuTepHera [10. Ctaguu pa3pabOTKH IPOrpaMMHOTO 00€CTICUCHHUS.

Jlexnus 13.

WHycTpuanbHblIii ABTOMAaTH3UPOBAHHAsI CUCTEMA YIPABICHUS TEXHOJIOTUYECKUM
13 (TIPOMBIIILICHHBI) rporieccoM. Pacnipenenénnas cucrema ynpasnenus, PCY.

nHTepHeT Bemen [1oT
(Industrial Internet of

Texnonmornueckas apxutekrypa [loT. Kubepduznueckne cucremsl.
Kitouebie chepsl npumenenus 1loT.

Things)
Jlexuus 14.
5 MexmalinHHble KOMMYHUKAauu M2M. [IpoMbliuieHHbIE CETH JUIS
14 MexxMalumHHbIE
peanuzanuu M2M.
KOMMYHUKaIuu M2M
Jlexuums 15. Orpanuuenus obmaunbix apxutektyp A loT. Dddext 3anepxku.
15 |O6paborka 6ompmmx |Tymannsie BerauciaeHus. CpaBHEHHE TYMaHHBIX, TPAHUYHBIX U
00BbEMOB JIAHHBIX 00s1a4HbIX BbIUUCIIeHUH. TyMaHHbIE TOMOIOTHUH.
MuTepHeT Bemiel B 0aHKOBCKUX yciayrax. IHTepHeT Bemieil B
ABTOMOOMJIBHOM MPOMBIIIIIEHHOCTH «Y MHBIN TPaHCIIOPT.
Jlexus 16. OnbiT VHTEepHeT Bele B SHEpreTuke «Y MHast sHeprus». IHTepHer
16 [ucnonb3oBaHMs BELICH B YIIPABJICHUU HEIABHKUMOCTBIO «Y MHBIM JOM», «Y MHBIN
«YMHBIX» YCTPOMCTB [rOpo/». IHTEpHET Belen B 34paBOOXPAHEHUH «Y MHAs
MeIUIMHa». IHTepHET Belllel B IPOMBILUIEHHOM IPOU3BOICTBE
«YMHOE TPOU3BOJACTBOY». VIHTEpHET BeleH B CEIbCKOM XO35HCTBE.
Jlexnusa 17. o
encHeKTHELL [lepcriekTBHBIE HAaNIpaBJIeHUs pa3BUTHs MIHTEpHETA Bele.
17 P WuTerpanus cereid "yMHbIX Bemiei". [IpombliieHHas peBOIIOLUS
passutusa MHTepHeTa
. nHycTpust 4.0.
BelEH
18 Jlexus 18. Pucku Pucku Nurepnera Beuieil. KonduaenmnuansHoCTh mosb3oBarenei,

VHTEpHETa BELIe

6e3onacHocTb [0T, orBeTcTBeHHOCTB. [Ipobiemsl BHenpenus IoT.

5.3. Cemunapckue, NpaKTHYECKHE, J1a00paTOPHBIE 3aHATHSA, X COACPIKAHUE

Ne paznena u
TeMbI Copepxanuie v (OpMbI IPOBEACHUS

CemuHap 1. PazpaboTka crcTeMbl aBTOMaTH4YECKOTO YIPaBICHHUS OCBELICHUEM Ha

1 06a3e MukpokoHTpoiuiepa Atmel AVR ATmega328. BrinonHeHne npakTu4eckoi
paboThr Nel
CemuHap 2. PazpaboTka crcTeMbl aBTOMaTHUYECKOTO YIIPaBIEHHS OCBELICHUEM Ha

1 6a3e MukpokoHTpoiuiepa Atmel AVR ATmega328. 3amura otyera 1no
npakTHieckoi pabore Nel, oTBETHI Ha KOHTPOJIBHBIE BOITPOCHI

) Cemunap 3. TexHonoruu neperauu JaHHBIX O COCTOSSHUM 00BEKTa Ha
YIIPaBJISIIOIIEE YCTPONCTBO. BrimonHenne npaktuaeckoi padoTer Ne2
Cemunap 4. TexHOIOTHUY Nepelaun JAHHBIX O COCTOSIHUM 00BEKTa Ha

2 YIIPABJISIIOIIEE YCTPOMCTBO. 3aluTa OTYeTa Mo MpakThudeckoit padore No2, oTBETHI
Ha KOHTPOJIbHBIE BOIIPOCHI
Cemunap 5. TexHooruu nepenayn JaHHBIX O COCTOSTHUN OOBbEKTa Ha

3 YIIpaBJIAIOLIEe YCTPOUCTBO C MOMOIIbIO OECIIPOBOJHBIX ceTel. BrimonHeHue
npakTUdecKor padboThr No3

3 Cemunap 6. TexHOIOTHUY Nepeiaun JAHHBIX O COCTOSIHUM 00BEKTa Ha
YIPABJISIIONIEE YCTPOMCTBO C MOMOIIBI0 OECITPOBOIHBIX CETEH. 3aIuTa OTYeTa 10




Ne paznena u
TeMbL Conepxanvie v (HOpPMBI IPOBEACHUS
npakTHieckor pabore Ne3, 0oTBEThI HA KOHTPOJIbHBIE BOIIPOCHI
Cemunap 7. Pa3zpaboTka cucTtemMbl yIaleHHOIO MOHUTOPHUHTA U YIPaBJICHUS

4 COCTOSIHMEM 00BbeKTa ¢ momoinbio Web-unrepdeii. BeimoiHeHHE MpakTHYEeCKOM
paboThbr Ned
Cemunap 8. PazpaboTka cucTeMbl YaleHHOTO MOHUTOPUHTA U yIIPaBICHUS

4 cocTosiHuEM 00BbekTa ¢ moMoInsio Web-unrtepdeit. 3amuTa oTyera mo
npakTHueckor pabore Ned, 0TBETHI HA KOHTPOJIbHBIE BOIIPOCHI

4 CemuHap 9. [IpoexTupoBaHue yCTpOHCT HA MUKPOKOHTpoJIiepax. OTBEThI Ha
KOHTPOJIbHBIE BOANPOCHI, 00CYXKICHHUE.

Cemunap 10. CucreMa MOHUTOPUHIA COCTOSIHUSL ITPOMBIIIIJIEHHBIX BBICOTHBIX

5 KOHCTPYKIIMIA B PEKUME PEaIbHOTO BpeMeHU. BrinoIHEHNE TpaKTUYECKOM
pabotsl Ne5
Cemunap 11. CucreMa MOHUTOPHUHTA COCTOSIHUSL TPOMBIIIJIEHHBIX BBICOTHBIX

5 KOHCTPYKIUH B PeKUME peaTbHOr0 BpEMEHH. 3allliTa OTYETa [0 MPAKTUYECKOM
pabote Ne5, oTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI

5 Cemunap 12. Pa3pabotka nporpaMmHoro odecneduenus. OTBEThl Ha KOHTPOJIbHBIE
BOANPOCHI, OOCYKICHHE.

6 Cemunap 13. [IpoekTrpoBaHue cuCTEMbl MOHUTOPHHIa MUKPOKJIIMATA B
MOMEIIEHUH. BBIMOJIHeHNE MPAKTHIECKON paboThl Ne6
Cemunap 14. [IpoekTrpoBaHue cuCTEMbl MOHUTOPHHIa MUKPOKJIIMATA B

6 [OMEILEHUH. 3alllUTa OTYETA 10 MpaKTUYeCKoil padoTe Ne6, OTBETHI Ha
KOHTPOJIbHBIE BOTIPOCHI

6 Cemunap 15. [IpomblineHHbii nHTEpHET. OTBETHI HA KOHTPOJIbHBIE BOANPOCHI,
00CyKIeHUE.

7 CemuHap 16. [IpoekTupoBaHue cucTeMbl aBTOMAaTH3AIUH JKUJIOTO WIH
KOMMEPUYECKOro rnomenieHus. Beinonnenne npakrunyeckoil padbotsr Ne7
Cemunap 17. [IpoexkTupoBaHue CUCTEMBI ABTOMATH3AIIUN KUJIOTO WIIH

7 KOMMEPUYECKOro MOMELIeHHs. 3aluTa OT4eTa 10 MpakTHIecKoi padore Ne7,
OTBETHI HA KOHTPOJIbHBIE BOIPOCHI

7 Cemunap 18. YMubIe ycTpoiicTBa. OTBETH Ha KOHTPOJIBHBIE BOAPOCHI,
00CyKIeHUE.

6. ®oHI OHEHOYHBIX CPEICTB VI MNPOBEJCHHS IPOMEKYTOYHOH ATTECTAUMH IO
AUCHUILINHE (MOJHBIH TEKCT MPUBe/JAeH B NPUJIOKEHNH K padoyeil nporpamme)

6.1. Texymuii KOHTPOJIb

KOHTpOHbele 3aJaHUudA WIH
HHbIEC MaTepHaJIbl, Onncanue
3Tal'[l>l HeOﬁXOl]MMBle JJI OIIEHKH HoKasaTeleii n
MHDOBAHMS 3HAHUH, yMEHHI1, HABBIKOB KDHTEDHER
¢opmuposa T Mepedens (BYHbmr: u (WJIA) ombITA puTep
N KOMIIETCHIIUHU 3 1 3 AeSITebHOCTH OIIeHMBaHP‘[‘ﬂ
e (popmupyembix (3.1...3.n, ’ KOMIeTeHUHii Ha
(Tema u3 N XAPAKTEPU3YIOUIMX ITAMbI
n/n N KOMIIeTeHI i V.1...V.n (popmmposaus Pa3IMUHBIX 9TANAX HX
paboueii 2 PMHPC ¢dopmupoBanus
no ®I'OC BO H.1...H Il) KOMIleTeHIMii B Ipouecce i
IporpamMmmabl olecolle o onucaHue mKaJx
0CBOEHHUsI 00pa30BaTe/IbLHOI 100
AUCHHILTAHBI) nporpamMMbl OUEHHUBAHMsI (no )
(Hammenosanne 0aJNIBHOI 1IKaJTe)
OLIEHOYHOI'0 CPe/CTBA)
3.3HaTh, KaK BRIABIATH, [[I[pakTndeckas padora | 9-10 6amioB —
1 1. Konnenust TK-3 [JIAHUPOBATD, Nel. Pa3paboTtka chopmupoBaHHBIE
MHTCPHETA Bemeﬁ AHAJIN3UPOBATh, CHCTCMBbI CHCTEMATHUYCCKHC
COI'JIaCOBbIBATh U ABTOMATHUYCCKOI'O 3HaHUA, HA




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

Onucanune
3Taﬂbl HeOﬁX(:HHMLle Hu.]'lﬁ OIICHKH HokazaTeeii u
3HAHUH, YMCHHH, HABBIKOB
(l)Ole/IpOBaHI/‘l‘H Mepeuens (BYHabrI: w (1) ombira KpUTepHeB
KOMIIEeTeHIM i OleHNBAHHS
Ne ¢opmupyembIx (3.1 .o .3.“, AEATETLHOCTH, KOMIETeHIMIA Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
n/n Goueii KOMIIeTeHIHii V.1...Y.n, (bopMupoBaH PasIHYHBIX ITANAX HX
paooyicu ®roc BO » (dopmupoBanus,
IIpOI‘paMMbI fro H'l oo 'H'n) KOMIETCHINH B HPOHCCCC“ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI
AUCHUILTIHHBI) IporpaMMBL ouenusanus (o 100-
(HammenoBanne 0aJIIBHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
YTBEP>KAATh yIpaBJIeHUS BBICOKOM YPOBHE
TpeboBanus k UC OCBCIIICHUEM Ha 0a3e  |OCYIECTBISIC-MbIC
Y. YMeTh BBISBIIATH, MUKpPOKOHTPOJLIEpA YMEHHUSI, YCIIEIIHO
[JIaHUPOBATb, Atmel AVR IIPUMEHSAEMBIC
AHAJIU3MPOBATh, ATmega328 HaBBIKH; 7-8
COTJIACOBBIBATH U 6amioB —
YTBEP>KIATh c(OopMHUpPOBaHHEIE,
TpeboBanus k VIC HO coJeprKalliue
H.Biagets HaBBIKAMU OTAEIIbHBIE
BBISIBIICHMUS, po0OeTHl 3HAHUS,
[IaHUpOBaus, B IIEJIOM
AHAIIN3ab, yCIEIIHBIE, HO
CorJacoBaHus U coJieprkaiiie
YTBEPKICHHS OTIIebHbIE
TpeboBanuii k IC npoOesbl YMEHUS;
B LIEJIOM
yCHEeIHoe, HO
cozepxariee
OT/ICJIbHBIE
pooeTs
NIPUMEHEHHE
HaBBIKOB; 5-6
OaytoB — 0011IHeE,
HO HE
CTPYKTYPUPOBAaHH
ble 3HAHUSI; HE
CHUCTEMATHYECKU
OCYUIECTBIIIEMbIE
YMEHHUSI; HE CH-
CTEMaTHYECKH
NIpUMEHSIEMbIE
HaBBIKH; 4 1
MeHee 0aIoB —
CTYIEHT
00HAPYKUIT
HECOCTOSITEIb-
HOCTh OTBETOB
(10)
3.3HaTh, KaK BBISBIISTH, 9-10 6amnoB —
[JIAaHUPOBATD, chopmupoBaHHBIE
AHATM3UPOBATH, CHUCTEMaTHUECKHE
COTJIACOBBIBATH U 3HAHUS; HA
YTBEPIKIATh [IpakTudeckas pabota | BEICOKOM YpOBHE
Tpedosanust kK UC Ne2. Texnonoruun OCYLIECTBJIsIC-MBbIE
5 2. TexHonoruu K3 Y.YMeTh BBISIBIISATH, [epenayu JaHHBIX O YMEHHUSI, YCIEIIHO
MHTEpHETa Bellei [JIaHUPOBATb, COCTOSIHUY OOBEKTa HA | TPUMEHSICMEIC
AQHAIM3UPOBATh, yIOpaBJiisito1ee HaBBIKH; 7-8
COTJIACOBEIBAThH U YCTPOHCTBO OaynoB —
YTBEPKAATh c(hopMHpOBaHHEIE,
Tpe6oBanus k UC HO COJeprKaIne
H.Binanets HaBBIKAMH OT/AEJIbHBIE

BBISIBJICHUSA,

TpoOeITbl 3HAHUS;




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

3Taﬂbl HeOﬁXOHl/lMLle JJISE OIICHKH “02:::_:[1?11221 -
(l)Ole/IpOBaHI/lH (3YH[,I' 3HAHUH, yMeHH i1, HABBIKOB KpHTepHER
. Ilepeyenn ) u (waw) onkira OLEeHHBAHHS
NQ KOMICTCHILIH qupMI/IpyeMbIX (3-1 oo .3-“, AEATETLHOCTH, KOMIIEeTeHIHiT Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
n/n Goueii KOMIIeTeHIHii V.1...Y.n, (bopMupoBaH PasIHYHBIX ITANAX HX
paooyicu ®roc BO » (dopmupoBanus,
HporpaMMbI fro H'l oo 'H'n) KOMIETCHINH B npouecce“ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI
AUCHUILTIHHBI) IporpaMMBL ouenusanus (o 100-
(HammenoBanne 0aJIIBHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
MIaHUpOBaus, B LIEJIOM
AHAJIN3ab, yCIHEIHbIE, HO
COrJacoBaHus U coJieprkale
YTBEPKICHHUS OTIeJbHbIE
TpeboBanuii k IC npoOesbl YMEHUS;
B LIEJIOM
YCHELHOE, HO
cozepxariee
OT/ICJIbHBIE
pooeTB
NIPUMEHEHHE
HaBBIKOB; 5-6
0ayIoB — 001IHeE,
HO HE
CTPYKTYPUPOBAHH
ble 3HAHUS; HE
CHUCTEMAaTHYECKU
OCYLIECTBIISIEMbIE
YMEHMUS; HE CU-
CTeMaTHYECKH
NIpUMEHSIEMbIE
HaBBIKH; 4 1
MeHee 0aIoB —
CTYJIEHT
0OHAPYKUIT
HECOCTOSITEIb-
HOCTh OTBETOB
10)
9-10 6ayoB —
c(hopMUpPOBaHHbIC
CHUCTEMAaTHYECKHE
3.3HaTh, KaK 3HaHMS; HA
pa3pabaThIBaTh BBICOKOM YPOBHE
ApPXUTEKTYpPY, AU3aliH, OCYLIECTBJIsIC-MbI€
MH(POPMALIMOHHOE YMEHMUSI, YCIEIIHO
oOecriedeHne u pUMEHSIEMBIC
mpototun C [TpakTueckas paboTa HaBBIKH; 7-8
V. YmeTh No3. TexHonmornu GaynoB —
3. Cpejietsa pa3pabaTeIBaTh 3 [eperayu JaHHBIX O c(hOopMHpPOBaHHEIE,
3 lobpatori [TK-4 APXUTEKTYpY, TU3aiiHa, [COCTOSHUU O0OBEKTa HA | HO COJIEpIKallHe
AHHBIX MH(OPMAIIMOHHOE yrpaBJIsioliee OTIIEbHBIE
oOecrieueHuE U YCTpOICTBO ¢ MpoOeIBl 3HAHHUS,
nporotun UC [MOMOILIBIO B LIEJIOM
H.Bnanets HaBBIKAMHU  [0ECIIPOBOIHBIX CETEH yCHEIIHbIE, HO
[pa3paboTKu coJieprkaie
ApPXUTEKTYpHI, AU3aiiHa, OTIEJbHbIE
MH(POPMAIIMOHHOTO poOeTbl YMEHHS,
oOecrieueHns 1 B IIEJIOM
nporoTuna C yCTENHoe, HO
cojepIKaiiee
OT/IeJIbHBIE

TPOOEITBI




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuenn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIui Ha
Pa3IMYHBIX ITANaX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ouenuBanus (no 100-
0aJIIBHOI 1IKaJIe)

NPUMCHEHUE
HAaBBIKOB; 5-6
0ayioB — 00I1IHeE,
HO He
CTPYKTYPHUPOBAHH
bl€ 3HAHMS; HE
CHCTEMATHYECKH
OCYIIECTBIISICMbIC
YMEHHUS; HE CH-
CTEMATHYECKH
MIPUMECHSIEMBIC
HaBBIKH; 4 U
MeHee 0aioB —
CTYACHT
0OHapyKUIT
HECOCTOSTEb-
HOCTBb OTBCTOB

(10)

4.
[IpoexTupoBaHue
[YCTPOMCTB ISt
utepHeTa-Been

[1K-4

3.3HaTh, Kak
pa3pabaTbIBaTh
APXUTEKTYpY, AU3aliH,
MH()OPMALMOHHOE
oOecrieueHre U
nporotun UC
V.VYmeTh
pa3pabaThIBaTh
ApXUTEKTYypy, AU3aliHa,
MHPOPMAINOHHOE
oOecriedeHne u
mpototun C
H.Bianets HaBBIKAMH
pa3paboTKu
ApPXUTEKTYpHI, AU3aiiHa,
nH(OpPMaMOHHOTO
oOecriedeHus U
mpoTtotuna UC

KoHTponbHbIe
Bonpockl. [To Teme
"IIpoexkTupoBanue
YCTpOMICTB ISt
uTepHeTa-Bemei"

9-10 6aymoB —
c(hopMHUpOBaHHBIC
CHUCTEMaTHUYSCKHE

3HAHMSI;, Ha
BBICOKOM YpOBHE
OCYIIECTBIISIC-MBIE
YMEHUS, YCTICIITHO
MPUMEHSIEMBIC
HaBBIKH; 7-8
6annoB —
c(hOopMHpPOBAHHEIE,

HO cojiepKaIue

OTJICTIbHBIC
po0OeTBHl 3HAHHUS,
B IIEJIOM
yCIICITHEIE, HO
COJIepKaIITHe
OTICIIbHBIC
poOebl YMEHHUS;
B IEJIOM
YCIICIIHOE, HO
cojiepxkaiiee
OTICIIbHBIC
poOessI
MIPUMEHCHHE
HaBBIKOB; 5-6
6ayIoB — oOIIHe,
HO HE
CTPYKTYPHPOBaHH
ble 3HAHWS, HE
CHUCTEMATHYECKH
OCYIIECTBIISIEMbIC
YMEHHUS; HE CH-
CTEMATHICCKH




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuenn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIui Ha
Pa3IMYHBIX ITANaX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ouenuBanus (no 100-
0aJIIBHOI 1IKaJIe)

MPUMEHSICMBIC
HaBBIKH; 4 1
MeHee 0ayioB —
CTYACHT
00OHapy )
HECOCTOSITEb-
HOCTBH OTBETOB

(10)

[1K-4

3.3HaThb, KaK
pa3pabaThIBaTh
APXHUTEKTYpPY, AA3alH,
MH(POPMAIIMOHHOE
oOecriedeHne u
npototun UC
Y.Vmers
pa3pabaTbIBaTh
ApXUTEKTYpY, JU3aliHa,
MH()OPMALMOHHOE
oOecrieueHre U
nporotun UC
H.Biagets HaBBIKaAMU
[pa3paboTKu
APXUTEKTYpHI, TU3aiHa,
MH(POPMAIOHHOTO
oOecriedeHns 1
mpotoTtuma NC

[TpaxkTudeckas pabora
No4. PazpaboTtka
CHCTEMBI yJIaJICHHOT'O
MOHHUTOPHHIA U
yIIpaBiIeHUs
cOoCTOsTHUEM 00BEKTA C
rmomoIen Web-
nHTEepdeiica

9-10 6amioB —
c(hopMUpOBaHHBIC
CHCTEMaTHUSCKHC

3HAHWS, Ha
BBICOKOM YPOBHE
OCYIIIECTBIISIC-MBIC
YMEHHUS, YCTICIITHO

TPUMEHSIEMBIC

HaBBIKH; 7-8

OaioB —
c(OopMHUpPOBaHHEIE,

HO COJIepIKAIIie

OTJICTIbHBIC
poOeTHl 3HAHHUS;
B IIEJIIOM
yCIICNTHEIE, HO
COJIepKAIITHE
OTEIbHBIE
npoOerbl YMEeHHUS;
B LIEJIOM
YCIIEIIHOE, HO
cojiepxkaiiee
OTJICTIbHBIC
pooeTBI
MIpUMEHECHHE
HaBBIKOB; 5-6
6ayIoB — o01IHe,
HO HE
CTPYKTYPHPOBaHH
ble 3HAHWS, HE
CHUCTEMATHYECKH
OCYILECTBIIIEMBIE

YMEHUS; HE CH-

CTEMaTHYECKH

MIPUMEHSIEMBIC

HAaBBIKH; 4 B
MeHee 0aIoB —
CTYACHT
00OHapy)ni

HECOCTOSITEb-

HOCTh OTBETOB

(10)

5. Pa3paboTtka
[IPOrpaMMHOTO

[1K-4

3.3HaTh, KaK

pa3pabaThIBaTh

KonTtposnbHbIe

Borpockl. [1o Teme

9-10 6amnoB —
chopmupoBaHHBIE




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

3Taﬂbl HeOﬁXOHl/lMLle JJISE OIICHKH “02:::;1?::; -
(l)OpMPIpOBaHI/lH (3YH[,I' 3HAHUH, yMeHH i1, HABBIKOB KpHTepHen
. Ilepeyensn . u (WIH) ONbITa oleHBANMS
No | commerenuum (dopMupyeMbIX (3.1...3.n, ACHTETLHOCTH, KOMIeTeHuumii Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
H/II 6 o KOMIIeTeHII UM Y.l . .Y.n, dopmupoBaHus PA3JIMYHBIX dTanax ux
paboueu ®roc BO . dopmupoBanus,
IIpOI‘paMMbI fro H'l oo 'H'n) KOMIETCHINH B npouecce“ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI
JAMCHMTUIHHBI) IporpaMMBL OLleHHBaHHS (1o 100-
(Hanvienosanne 0aJIIBHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
oOecrieucHHUs ApXUTEKTYpy, nu3aiiH, |'PaspaboTka CHUCTEMaTHYeCKUe
MH(POPMAIIMOHHOE [IPOrpPaMMHOTO 3HaHUSI; HA
obecrieueHue u oOecrieueHus" BBICOKOM ypPOBHE
nporotun UC OCYLIECTBIISIE-MbIE
Y.VYmers YMEHHUS, YCIICIIHO
[pa3pabaThIBaTh MIPUMEHSEMbIE
ApPXUTEKTYpY, JU3aiiHa, HaBBIKHU; 7-8
MHPOPMALIMOHHOE OamioB —
oOecriedeHUE U c(OopMHUpPOBaHHEIE,
nporotun UC HO coJeprKallye
H.Biagets HaBBIKAMU OTAEIIbHBIE
[pa3paboTKu npoOebl 3HAHUS;
ApXUTEKTYpBbI, AU3aliHa, B LIEJIOM
MH(POPMAIIMOHHOTO yCIEIIHBIE, HO
obecrieueHus 1 cojieprKaniue
npotoTuna UC OT/IeJIbHBIE
npoOesbl YMEHUS;
B IIEJIOM
YCIICIIHOE, HO
coneprKaniee
OTJCIBHBIC
pooeTBI
MIpUMEHECHHE
HaBBIKOB; 5-0
6aaoB — o01rue,
HO HE
CTPYKTYPUPOBAHH
ble 3HAHUS; HE
CHUCTEMATHYECKU
OCYIIECTBIIIEMBIE
YMEHUS; HE CH-
CTEeMAaTHYECKU
TIPUMEHSEMBIC
HaBBIKH; 4 1
MeHee 6ayuIoB —
CTYJEHT
00HAPYKUIT
HECOCTOSITEIh-
HOCTh OTBETOB
(10)
3.3HaTh, KaK 9-10 6amnoB —
pa3pabaThIBaTh c(hopMUpOBaHHBIC
ApXUTEKTYypy, nu3aiiH, [[I[pakTudeckas paboTa |CHCTEMATHYECKHUC
nH(pOopMannoHHOe Ne5. Cucrema 3HAHWs; Ha
oOecrieueHuE U MOHUTOPHUHIa BBICOKOM YPOBHE
7 K4 nporotun UC COCTOSIHUS OCYUIECTBIIsIe-MbI€
V. VYmeTh [IPOMBIIIJIEHHBIX YMEHHUSI, YCIEIIHO
pa3padaTbIBaTh BBHICOTHBIX MIPUMEHSIEMbIE
APXUTEKTYpY, MU3aiiHa, [KOHCTPYKIIUN B P&KUME|  HaBBIKH; 7-8
MH(OPMAIIMOHHOE pEaTbHOTO BPEMEHH OayoB —
oOecrieueHne u c(hopMHpOBaHHEIE,

nporotun VC

HO COACPKAIUC




KOHTpOJIbele 3aJaHudA WIH
HHbIC MaTepHaJbl,
HeOﬁXOHl/lMLle JJISE OIICHKH Omucanue
OTansl " M nokasareJeii u
MHUDOBAHUS . 3HAHUH, YMCHHH, HABBIKOB KpHTepHeB
¢dopmup . Iepeuenn (3YHLI. H (WIK) onbITa
Nt KOMIIETCHIIUH 3.1...3 JesITeTbHOCTH. ONCHIBANITH
e (popmupyembix ( .d...2.n, i KOMIeTeHIuii Ha
(Tema u3 o XAPAKTEPUIYIOMUIX STAMBL ) gy sTamax nx
n/n 6 o KOMIECTCHIMH V.1.. .Y.n, (dopmupoBanus P
paoouen . ¢hopmupoBanus,
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce
IIpOI‘paMMbI oelloce . .~ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI onenmBanns (o 100-
JUCUMILIHHBI) NpPOrpaMMel u "
0aJIIBHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
H.Bnanets HaBBIKAMH OTIEIbHBIC
[pa3paboTKu npoOebl 3HAHUS;
ApPXUTEKTYpPHI, AU3aiiHa, B LIEJIOM
MH(POPMAIIMOHHOTO yCIEIIHbIE, HO
oOecrieycHUs U coJieprkaie
npotoTuna UC OTIEbHbIE
poOeTHl YMEHHS,
B IIEJIOM
YCHELHOE, HO
cozepkariee
OT/ICJIbHBIE
pooebI
MpUMEHEHHE
HAaBBIKOB; 5-6
0aytoB — 001IHeE,
HO HE
CTPYKTYPUPOBAaHH
bl€ 3HaHUS; HE
CHCTEMAaTHYECKHU
OCYLIECTBIISIEMbIE
YMEHHUSI; HE CU-
CTeMaTHYECKH
NIpUMEHSIEMbIE
HaBBIKH; 4 U
MeHee 6amioB —
CTYJEHT
0OHAPYKUIT
HECOCTOSITEIb-
HOCTh OTBETOB
10)
5 6ayioB —
c(hopMHUpOBaHHBIC
3.3HaTh, Kak CHUCTEMAaTHYECKHE
pa3pabaThIBaTh 3HAHUS; HA
APXUTEKTYpPY, AU3aliH, BBICOKOM YPOBHE
MH(OPMAIIMOHHOE OCYIIECTBIISIEMbIC
oOecriedeHne u YMEHHS, YCTICITHO
mporotun C MIPUMEHSIEMbIE
KoHTponbHbIE
6. V.Ymeth HaBBIKM; 4 Oaia
o Borpockl. [1o Teme
MHyCcTpHATbHBIH pa3pabaTbIBaTh N o —
(TIPOMBITIUTEHHEIIT) APXUTEKT Jnu3aiiHa HHyCTpHabHELR c(hopMHpOBaHHBIE
8 p .~ [TIK-4 P yPY, > |(mpoMBIIIITEHHBII) PMHD ’
MHTEPHET BelleH MH(POPMAIIMOHHOE o HO coJieprKallye
. nHTepHeT Bemel [IoT
[IoT (Industrial obecrieueHne n . OT/IEIb-HbIE
. (Industrial Internet of
Internet of Things) npototun UC Things)" 1po0eItbl 3HaHUS;
H.Bnanerr HaBBIKaMU & B LIEJIOM
[pa3paboTKu YCHEIIHbIE, HO
ApPXUTEKTYpHI, AU3aiiHa, coJieprkaie
MH()OPMAIIMOHHOTO OTIIEbHBIE
oOecrieueHHs U poOeTbl YMEHUS;
nporoTuna C B IIEJIOM
yCIIEUIHOE, HO
cojieprKaiee




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuenn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIui Ha
Pa3IMYHBIX ITANaX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ouenuBanus (no 100-
0aJIIBHOI 1IKaJIe)

OTJEIbHEBIC
poOessI
OpUMEHEHUE
HaBBLIKOB; 3 Oasia
— o0mue, HO HE
CTPYKTYPHUPOBAHH
bl 3HAHHS; HE
CHUCTEMATHYCCKH
OCYIIECTBIISICMbIC
YMEHUS; HE
CHUCTEMATHYCCKH
MPUMCHACMBIC
HaBBIKH; 2 Oalia
— CTYJCHT
0OHapyKUIT
HECOCTOSATEILHOCT
b OTBETOB. (5)

[1K-4

3.3HaTh, Kak
pazpabaTbIBaTh
APXUTEKTYpY, AU3aliH,
MH()OPMALMOHHOE
oOecrieueHre 1
nporotun UC
YV.VYmeTh
pa3pabaTbIBaTh
ApXUTEKTYpY, JU3aiiHa,
nH(pOopMannoHHOe
oOecriedeHne u
mpototun C
H.Bianets HaBBIKAMH
pa3paboTKu
ApPXUTEKTYpHI, AU3aiiHa,
MH(POPMAITOHHOTO
oOecrieueHus 1
mpoTtotuna UC

[TpakTndeckas pabora
Ne6. [IpoexkTupoBanue
CUCTEMBI MOHUTOPHHTIA
MUKPOKJIFMATa B
[TOMEIIIEHUN

9-10 6ayoB —
c(hopMUpOBaHHBIC
CHCTEMaTHUSCKHC

3HAHMSI;, Ha
BBICOKOM YpOBHE
OCYIIECTBIISIC-MBIE
YMEHHUS, YCIICITHO

MPUMEHSIEMBIC

HaBBIKH; 7-8

6annoB —
c(hOpMHPOBAHHEIE,

HO COJIepIKaIIHe

OT/CIIbHBIC
po0OeTHl 3HAHHUS,
B IIEJIIOM
yCIICITHEIE, HO
COJIepIKAIITHe
OTJCIbHBIC
poOebl YMEHHUS;
B IEJIOM
YCIICIITHOE, HO
cojiepxkaiiee
OTICIIbHBIC
POOEITBI
MIPUMEHCHHE
HaBBIKOB; 5-6
6ayIoB — oOIIHe,
HO He
CTPYKTYPHPOBaHH
ble 3HAHMS; HE

CHUCTEMaTHYECKH
OCYIIECTBIISIEMbIC

YMEHHUSI; HE CH-

CTEMaTHIECKH

MPUMCHACMBIC




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

Onucanune
3Taﬂbl HeOﬁX(:HHMLle H_J"I OIICHKH HokazaTeeii u
MHUDOBAHUS . 3HAHUH, YMCHHH, HABBIKOB KpHTepHeB
¢dopmup Iepeuenn (3YHLI. H (WIK) onbITa
Nt KOMIIeTeHIU i 3.1...3 JesITeTbHOCTH. ONCHIBANITH
e (popmupyembix ( .d...2.n, i KOMIeTeHIuii Ha
(Tema u3 o XAPAKTEPUIYIOMUIX STAMBL ) gy sTamax nx
H/H 6 - KOMIETCHIINH Y.l .e .Y.n, (dopmupoBanus P
paooueu o ¢dopmupoBanus,
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce
IIpOI‘paMMbI oelloce . .~ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI onenmBanns (o 100-
JUCUMILIHHBI) NpPOrpaMMel u "
0aJIIBHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
HaBBIKH; 4 B
MeHee 0ayioB —
CTYJEHT
0OHapy )
HECOCTOSITENb-
HOCTb OTBETOB
(10)
5 6aioB —
c(hopMUpOBaHHBIC
CHUCTEMAaTHYECKHE
3HAHUS; HA
BBICOKOM YpOBHE
OCYUIECTBIIsIEMbIE
YMEHHUSI, YCIIEIITHO
MIPUMEHSEMbIE
HaBBIKH; 4 Oaia
3.3HaTh, KaK BBIABIIATS, c(opMHUpOBaHHEIE,
[JIaHUPOBATb, HO coJeprKalliue
AQHAJIU3HPOBATh, OT/ICJIb-HbIE
COTJIACOBBIBATH U po0OeIHl 3HAHUS;
YTBEP>KAATh B IIEJIOM
TpeboBanus k IC YCHEIIHbIE, HO
7. OIbBIT Y.YMETh BBISABIATE, coJieprKale
KoHTposbHbIe
MCTIONTE30BAHUS [IAHUPOBATb, OTIIEbHBIE
Bonpocsl. [1o Teme
«(YMHBIX» AHATM3UPOBATH, N mpoOeNbl yMEHUS;
N OIBIT UCTIOJIB30BAHUS
10 |ycTpo¥icTB 1 [1K-3 COIJIACOBBIBATh U . B LIEIIOM
(«YMHBIX» YCTPOHCTB U
[IePCTIIEKTUBBI YTBEPKIATh yCHENHOoe, HO
MEePCTIIEKTUBBI PA3BUTHS
[pa3BUTHSA TpeboBanus k UC o cojiepxkaiiee
. MHTEpHETA Bellen
MHTEPHETA BELIEN H.Bnaners HaBBIKaMH OTJICJIbHBIC
BBISIBIICHUS, pooeTBl
[JIaHUpOBaus, NIPUMEHEHHE
aHAJTNU3ab, HaBBIKOB; 3 Oalia
COTJIACOBAHUS U — o01mue, HO He
YTBEPKICHUS CTPYKTYpUPOBAaHH
TpeboBanuii k 1C bI€ 3HAHUS; HE
CHUCTEMATHYECKH
OCYIIECTBIISIEMbIE
YMEHUS; He
CHUCTEMATHYECKH
MIPUMEHSIEMbIE
HaBBIKY; 2 Oana
— CTYJIEHT
00OHapy)ni
HECOCTOSITENBHOCT
b OTBETOB. (5)
3.3HaTh, KaK BBISIBIATH, |[IpakTnueckas pabora | 9-10 GammoB —
[JIaHUPOBATb, Ne7. IIpoektupoBanue |c(hOpMUPOBAHHBIC
1 K3 AHAJIM3UPOBATh, CHCTEMBI CHUCTEMAaTHYECKHE
COTJIACOBBIBATH U ABTOMATHU3AIUHN KUIIOTO 3HAHUS; HA
YTBEPXKAATh UM KOMMEPYECKOTO BBICOKOM YPOBHE

rpe6oBanus k IC

TMTOMCIICHUA

OCYIIECTBIIAC-MBIC




Kom‘pom,m,le 3aJaHUA WIH
HHbIC MaTepHaJbl,

HeoGX0HMBbIE /LISl OLHeHKH Onucanne
Srans! 3HAHUH, yMeHH i1, HABBIKOB noxasareseii u
9 9
q)opanOBamin Mepeuens (BYHabrI: w (1) ombira KpUTepHeB
N KOMIIETCHIIUH 3.1...3 JesITeTbHOCTH. ONCHIBANITH
o ¢opmupyembIx ( d...3.1, > KOMIIeTeHIHi Ha
(Tema u3 N XAPAKTEPU3YIOIIMX ITAMbI
/i . KOMIIeTEeHIHIi YV.1...V.n (bopMupoBaH PA3IMYHBIX 3TANAX X
paGoueii ? PMHPC dopmupoBanus
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce i
NpOorpaMmMbl elo. I, .| ommcaHWe mKaJ
0CBOEHHSI 00pa30BaTeILHOI 100
JUCUMILIHHBI) - ouenuBans (o 100-
0aJIIBHOI 1IKaJIe)
(HaumenoBanue

OLIECHOYHOI0 CPEACTBA)

Y.YMeTh BBISIBIISITS,

[UIAHUPOBATH, NpUMEHsIEMbIe
QHAIM3UPOBATh, HaBbIKH; 7-8
COTJIACOBBIBATh U 6aoB —
yTBEPXKIATh c(opMHUpOBaHHEIE,
TpeboBanus k IC HO COAEpKalue
H.Biagets HaBBIKAMU OTAEJIbHBIE
BBISBIICHUS, 1poOeItsl 3HaHUS;
[UTAaHUPOBAMS, B IIEJIOM
QHAIN3ab, yCIICITHBIE, HO
COTJTIACOBAHUS U cozieprKaniye
YTBEPIKICHUS OTJeNIbHBIC
TpeboBanuii k IC npoOesbl YMEHUS;
B IIEJIOM
yCIIEIIHOE, HO
coJieprKariee
OTJeNbHBIC
pooeTs
IIPUMEHEHHE

YMEHHUS, YCIELIHO

HaBBIKOB; 5-6
OaytoB — 001IHeE,
HO HE
CTPYKTYPHPOBaHH
bI€ 3HAHMS, HE
CHCTEMATHYECKHU
OCYILECTBIIIEMbBIE
YMEHUS; HE CH-
CTEMAaTHYECKH
MPUMEHSIEMBIC
HaBBIKH; 4 1
MeHee 0ajIoB —
CTYACHT
0OHap YU
HECOCTOSTEIIb-
HOCTEL OTBETOB

(10)

HTtoro

100

6.2. [IpomMe:KyTOUYHBIH KOHTPOJIb (3a4€T, IK3aMEH)

PadouynM y4yeOHBIM IUIAHOM NPeayCMOTpPeH 3adeT B cemecTpe 32.

BOITPOCHI J1J151 ITIPOBEPKU 3HAHUI:

1-i1 Bompoc Oumera (30 OammoB), BuA Bompoca: Tect/mpoBepka 3HaHuid.  Kputepwmii:
MaKCI/IMaJIBHOe KOJIMYCCTBO 63.HJIOB, KOTOpBIe MOXKET HOJIy‘-II/ITL Ka)I(I[BIﬁ CTy,Z[eHT 3a TECT B
OTHOCUTEINbHBIX eAuHuIax paBHseTca 30-tu. Kakaplii mpaBWIbHBIM OTBET OLIEHWUBAeTCS B |



621.]1.]1, HOJIY‘-IGHHBIﬁ pGSYHBTaT JCIINTCA Ha 0611_[86 KOJINYECTBO BOHpOCOB B TCCTC U YMHO)KI/ITCSI
Ha 30..

Kommnerennusi: IIK-3  CnocoGen  BbIAABJIATH, IUIAHMPOBATh, AHAJIN3HPOBATD,
COIJIACOBBLIBATH M yTBePKAaTh TpeboBanus k UC

3HaHue: 3HaTh, KaK BBIABIATH, IUIAHUPOBATh, AHAJIU3UPOBATH, COIJIACOBBIBATH U YTBEPXKAATh
TpeboBanus k IC

. Apxutekrypa Unrepuera Bemieit (IoT)

. becipoBoiHBIE CEHCOpHBIE CETH

. B3anmopencTere 4enoBeka u MaliuHbl

. Unentudukanus ycTpoicTB B ceTH ¢ moMoiibio MaTepuer nmporokoia [P Bepcun 6

. IHTerpupoBaHHble H3MEPUTEIIBHBIE CUCTEMBI

. IHTepHeT-BeIu B 3ApaBOOXpaHEHUH («YMHasi MEJULIMHAY)

. IHTEpHEeT Bellel KaK «CETh CETEM»

Hcnonp30BaHNE «yMHBIX» YCTPOWCTB B IPOMBIIUIEHHOM IPOM3BOACTBE «YMHOE
IIPOU3BOJICTBOY

9. Vcrionb30BaHNE «yYMHBIX» YCTPOUCTB B CEJILCKOM XO3sICTBE

10. Micnonb3oBaHue «yMHBIX» YCTPONCTB B SHEPrETHKE («Y MHAasi SHEPTUs»)

11. Mcnonb3oBaHue «yMHBIX» YCTPOMCTB NMpHU YIPABICHUU HEIBMXKUMOCTBIO («YMHBIA J0MY,
«YMHBIIA TOPOA»)

12. Uctopust Matepuera Bemeti (IoT)

13. Kommynukanuu 6ombinoro paguyca aeiictus (2G/3G/4G, WiMAX)

14. Kommynukarmu masoit nansHoctu (Ethernet, RFID, NFC, Bluetooth, Wi-Fi)

15. O6nactu npumenenus Uurepuera Bemieit (IoT)

16. OnTuuecku pacrno3HaBaeMble UICHTU(PUKATOPHI

17. OnpIT UCHIONIB30BAaHUSI «YMHBIX)» YCTPOICTB B aBTOMOOMJIBHOM MPOMBIIIIEHHOCTH («Y MHBIH
TPAHCIIOPT»)

18. OnbIT UCTIOIB30BAHUS «YMHBIX» YCTPONUCTB MPHU OKa3aHUM OAaHKOBCKUE yCIyT

19. OcHOBHBIE TOHATHUSA U IPUHIMIIBI CEHCOPHBIX CETEN

20. [Ipubops! yuéra moTpedIeHHS peCypCOB

21. IIpo6yieMbl HOPMATUBHO-IIPABOBOTO peryaupoBanus B chepe loT

22. Ilpobnembl OTCYTCTBUS €IMHBIX CTaHAApTOB it IHTepHeTa Belleit

23. PaguouacrotHas uneHtudukanus RFID

24. Pucku MHTepHeTa Beliel, KOHPUASHINATbHOCTh JaHHBIX U KHOepOe30nacHOCTh

25. CriocoObl B3aUMOJEHCTBUS C HHTEPHET-BELIaMU

26. CpencrBa 00paOoTKu AaHHBIX B cuctemax [oT

27. CpezcTBa omnpe/ieNieHHs: MECTOHAX0XK/ICHHs B peskuMe peaiibHoro Bpemenn RTLS (Real-time
Locating Systems)

28. CpencrBa nepesauu JaHHBIX

29. CpencrBa cbopa JaHHBIX, JIEMEHTAPHBIE JATYUKU U CPEJCTBA U3MEPEHUS

30. CrannapTsl TEXHOJIOTUH Nepenauu JaHHBIX B 10T

31. OBomouus BeO-TexHomoruit u MluTepHeTa

Komnerennusi: IIK-4 Cnocoden paspadarbiBaTh apXUTEKTYpY, AN3aiiH, HH(popMannoHHoe
odecnieuenue u npororun UC

3Hanue: 3HaTh, Kak pa3pabaThIBaTh apXUTEKTYpy, AU3aiiH, MHYOpPMAIMOHHOE oOecreyeHue u
nporotun UC

32. ABTOMaTU3UpOBaHHAs CUCTEMA YIIPABJICHUS TEXHOJIOTMYECKUM ITPOLIECCOM

33. Apudmerndeckas 00paboTKa JaHHBIX (CUCTEMBI KOMaH/)

34. ApxUTeKTypa MUKpPOKOHTPOJJIEPOB

35. UnaycrpuanbsHbiil (mpombinuieHHBIH ) nHTepHET Beriei (11oT)

36. KimtoueBsle chepsl npumenenus [loT

37. MaremaTrueckas 3JIE€KTPOHUKA

© NN AW~



38. Mukponpoueccopsl, HamMsITh © MUKPOKOHTPOJIIIEPHI

39. O06mwme MPUHIUIIBI MEXMAITMHHOTO B3aMMOICHCTBHS

40. Opranu3zanys naMsTH MUKPOKOHTPOJJIEPOB

41. IlporpamMmmupoBaHH€ MHUKPOKOHTPOJUIEPOB, SI3bIKM W HWHCTPYMEHTAJbHBIE CpPEICTBA
IIPOrPaMMHUPOBAHHUS

42. IIpoekTUpOBaHUE YCTPOUCTB HA MUKPOKOHTPOJIEpAX

43. IIpoMBILLIEHHBIE CETH U1 peAIM3allii MEXMAILIMHHOTO B3aUMOIEHCTBUS

44. Pacnipenenénnas cucrema ynpasienus, PCY

45. Texnonornueckas apxutekrypa lloT

46. lludbpoananoropsie 1 aHaiaoro-1udposbie NpeodpazoBaTesn

THUITOBBIE 3AJIAHIUS JIJ151 IIPOBEPKM YMEHUU:

2-1i Botipoc Omieta (35 GaywioB), BU Bompoca: 3ajanue Ha ymenue. Kputepwuit: 32-35 Gamios
— 3aCIyXXHBAET CTYACHT, OOHAPYKUBIINN BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITyOOKOe 3HAHHE
y4eOHOTO MaTepualia, CaMOCTOSATEJILHO OTBETUBIIMK Ha BOINPOCHI, OTBET OTIMYACTCS
00raTCTBOM M TOYHOCTBIO UCIIOJIB30BAHHBIX TEPMHHOB, MaTEPHAJ U3JIaracTCs MOCICI0BATEIIEHO
U JIOTUYHO; 25-32 Oaya — 3aciIy’KMBaeT CTY/CHT, OOHAPYXHMBILIUI MOJHOE 3HAHHE Y4eOHOTO
MaTepuanga, He JOIYCKAIOMUHA B OTBETC CYIICCTBEHHBIX HETOYHOCTEH, CaMOCTOSTCIIEHO
OTBETUBIIMK Ha BONPOCHI; 14-25 0auioB — 3acily)KUBAeT CTYACHT, OOHAPY>KUBIIMNA 3HAHHE
OCHOBHOTO y4e€0HOro marepuajia B 00bEMe, HEOOXOAMMOM JUIsl AalibHEHIIeH y4eObl, OJHAKO
JIOITYCTUBIIIMNA HEKOTOPBIC MIOTPEIIHOCTH MIPU OTBETE HA BOMPOCHI; 13 ¥ MEHEe — BBICTABIISETCS
CTYICHTY, OOHAPYXKUBIIEMY MPOOETbl B 3HAHWSIX WM OTCYTCTBHE 3HAHWHA 10 3HAYUTEIHHOU
YacTH OCHOBHOT'O Y4€OHOTr0 MaTepualia, JOMyCTUBIIEMY NPUHIUITHAIbHBIC OIIHOKH IPU OTBETE
Ha BOIPOCHI.

Komnerenmusi:  IIK-3 Cnoco0eH  BBIAIBJATH, ILUIAHHPOBATb, AHAJIU3HPOBATH,
COIJIaCOBBIBATH U YTBep:KAaTh TpedoBanus k UC

VYMenne: YMeTh BBISBIATH, IUIAHUPOBATH, aHAJIW3HPOBATH, COTJIACOBBIBATH U YTBEPKIATh
TpeboBanus k IC

3amaga Ne 1. IlpenctaBUTh CTPYKTYPHYIO CXEeMy YCTpOHMCTBa Ha 0a3e MHUKPOKOHTpoOIUIEepa
ATmega328 u ckeru Ha C++, KoTOpble OYyAYT BBINOJIHATH (DYHKUIMU MpPEICTaBICHHbIE B
BApUAHTE 3a/1aHMUS.

Komnerennus: IIK-4 Cnoco6en pa3padarbiBaTh apXUTEKTYPY, AM3aiiH, HH()OPMALMOHHOE
ob0ecnieyenue u npororun UC

VYMenne: YMeTh pa3palaThiBaTh apXHUTEKTYypy, Au3aiiHa, MHGOpPMAIMOHHOE obecreueHue u
npororun UC

3amaua Ne 2. IlpencraButh mporpamMmHyro peanu3anuio Ha CH++, KoTopas OylIeT BBINOJIHATH
(GYHKIIMM COTJIACHO BapHaHTy 3aJaHHUs WM OMNPEIeIHTh COCTaB HEOOXOJUMBIX MJIsi ITOTO
YCTPOMCTB.

TUITOBBIE 3ATAHUA U1 [TPOBEPKU HABBIKOB:

3-ii Bompoc Omera (35 GamoB), BUJ Bompoca: 3ajaHue Ha HaBbIkU. Kputepuii: 32-35 6amios
— 3aCJIY’)KHBACT CTYJICHT, 0OHAPYKUBIIHI BCECTOPOHHEE, CHCTEMAaTHICCKOE U INTYOOKOE 3HAHHE
yueOHOro MaTepuana, CaMOCTOSTEIbHO OTBETHUBIIMHA Ha BOMPOCHL, OTBET OTIUYAETCS
00raTCTBOM M TOYHOCTBHIO MCIOJIB30BAHHBIX TEPMHHOB, MaTEPHAJ U3JIaracTcs MOCIeI0BATSIIEHO
U JIOTUYHO; 25-32 Oanna — 3aclyKHUBaeT CTYACHT, OOHAPYKUBIIHKM MOJHOE 3HAHHE Yy4eOHOTO
MaTepuaiga, He JOIYCKAlMUH B OTBETe CYIICCTBEHHBIX HETOYHOCTEH, CaMOCTOSTEIIEHO
OTBETHUBIIUK Ha BOMPOCH; 14-25 OalgoB — 3aciyXHBaeT CTYIEHT, OOHapYXUBIIHA 3HAHUE
OCHOBHOTO y4eOHOro marepuaja B 00bEéMe, HEOOXOAUMOM i JallbHEHWIIelH y4deObl, OJHAKO
JOITYCTUBIINIA HEKOTOPHIE IOTPEITHOCTH MPU OTBETE HA BOMPOCH; 13 1 MEHee — BBICTABIISICTCS
CTYACHTY, OOHapyXHBIIEMY MpoOebl B 3HAHHUAX WJIH OTCYTCTBHE 3HAHWUH 10 3HAYUTEIHHOMN



YaCcTH OCHOBHOT'O Y4eOHOI0 MaTepualia, JOIyCTUBIIEMY NMPUHIMUITHAIbHBIE OMIMOKHA TPU OTBETE
Ha BOIIPOCHI.

Kommnerennusi: IIK-3  CnocoGen  BbIAABJIATH, IUIAHMPOBATh, AHAJIN3HPOBATD,
COIJIACOBBLIBATH M yTBePKAaTh TpeboBanus k UC

HaBpik: Bilagers HaBblKaMu  BBISBIICHHs, IUIAHMPOBaWs, aHalW3ab, COIVIACOBAHUSA U
yTBepkIeHus TpedoBanuii k MC

3aganue Ne 1. Pa3paboTarh (yHKUMOHAIBHYIO CXEMY MHKPOKOHTPOJUIEPHOTO YCTpPOWCTBA, B
COOTBETCTBUU C ONKMCAHUEM COIVIACHO BAPUAHTY 3aJIaHUS

Komnerennusi: IIK-4 Cnioco0en paspadaTbiBaTh apXUTEKTYpY, AN3aiiH, HH(popMannoHHoe
obecneyenue u npororun UC

Haeik: Brnagerp HaBbIKaMu pa3pabOTKH  apXUTEKTyphl, Au3aiiHa, WH()OPMAIIMOHHOTO
obecnieuenus u npototurna MC

3ananue Ne 2. Hanucare nporpamMmy [Uisi MUKPOKOHTPOJUIEPHOTO YCTPONCTBA BBIIOJIHSIOLLYIO
GyHKIMY MpeACTaBlIeHHbIC B BapHaHTE 3aJaHus

OBPA3EIL] BUJIETA

MuHuCTepeTBO Hayky 1 Beicero obpasopanns  Hanpasierue - 09.03.03 Ipuknagnas
Poccniickoii ®enepaunn uH(pOpMaTHKa

denepanbHOE TOCYIAPCTBEHHOE OIOHKETHOE IIpo (1)I/IJIB - CHCTeMBI HCKYCCTBEHHOTO
00pazoBaTenbHOE yUPEKICHUE

. BBICH.IEFO O6pa3OBaHI/I${ . MHTCJUICKTA
«BAVMKAJIBCKHI T'OCYJAPCTBEHHBIN Kadenpa maremarnueckux METOIOB U
YHUBEPCHUTET» HU(PPOBBIX TEXHOJIOTHH
(®I'bOY BO «BI'Y») JNucnumnnuHa - UaTepHeT Bemen
BUJIET Ne 1

1. Tect (30 Gamnon).

2. IIpencTaBUTh CTPYKTYPHYIO CXeMY YCTPONCTBA Ha 6a3e MUKPOKOHTPOJIIEpa
ATmega328 u ckerd Ha C++, KOTOpbIE OyyT BBINOIHIATH PYHKIIMH MPEIACTABICHHbIE B
BapuaHTe 3a1aHus. (35 6aios).

3. Pa3zpaboTtarh (QyHKIIMOHAIBHYIO CXEMY MUKPOKOHTPOJIJIEPHOTO YCTPOMCTBA, B
COOTBETCTBUU C ONMCAHUEM COTJIACHO BapuaHTy 3aaanus (35 6amion).

CocraBurenb M.M. Bbycbko

3aBenyronuit kageapou A.B. Poauonos

7. llepeyeHb OCHOBHOI1 1 10NIOJHUTEJIbHOI y4eOHOH JUTEepaTypbl, HEOOX0AMMOM A5l
OCBOCHUS TMCUHMILUINHBI (MOYJIs1)

a) OCHOBHAS JIUTEepaTypa:

1. YepnocButoB A. Visual C++ 6 u MFC. Kypc ansa npodeccuonanoB [ DIeKTpOHHBIH pecypc].
MPUIL. K KH.. DJeKTpoH. miporp./ A. UepnocBuros.- [b. m.], [0.1].-538c.

2. I'enxun A. C., MuxeeB A. A. Anekceil Anekcannposuu biiokueitn B HTepHeTE Bele.
Blockchain in the Internet of things/ A. C. I'enkun, A. A. Muxees// Homep xypraina, Ne 10, C.
3-11, 2017, u.3 2-202

3. BomoBo3oB A.M. MHUKPOKOHTPOJUIEPHI Ui CUCTEM aBTOMATHUKH [DJIEKTPOHHBIN pecypc] :
yuebHoe mocobue / A.M. BonoBo30B. — DNEKTPOH. TEKCTOBblE JaHHble. — M. : MHpa-



http://www.iprbookshop.ru/51727.html
http://www.iprbookshop.ru/51727.html

Wmxenepus, 2016. — 164 c¢. — 978-5-9729-0138-8. — PexuMm  jgocryia:
http://www.iprbookshop.ru/51727.html
4. [Hamuu, A. A. HMurepHer Bemed Uil HAYMHAONIMX. BHU3VAIBLHOE MIPOrpaMMHUPOBAHUE

MUKDPOKOHTposIepoB cemeiictea ESP8266 / A. A. Illamun. — Mocksa, Bosorna : Madpa-
Huxenepus, 2023. — 118 ¢. — ISBN 978-5-9729-1167-7. — Tekcr : BJIEKTPOHHBLINA //
Ludposoii 00pa3oBaTeabHbBIN pecypc IPR SMART : [caitT]. — URL:

https://www.iprbookshop.ru/132859.html (nara obOpamenus: 28.05.2024). — Pexum nocryna:
T ABTOPU3HD. MOJIB30BATEIICH

0) 1OMOJIHUTE/IbHASA JIUTepaTypa:

1. Banosa I'. C. I'anuna CepreeBna IIporpammupoBanue. nonyimeHo YMO By30B 10 YHUB.
MOJIMTEXH. 00pa30BaHMIO. YUEeOHHK JJsi BY30B. 2-¢ u3fd., crep./ I'. C. MBanoBa.- M.: KuoPyc,
2013.-426 c.

2. Oyokos, M. C. Pemrenne IpakTHYECKUX 3a7ady Ha 0a3e TEXHOIOTHMH MHTEPHETA BEIIEH :
yueonoe mocobue / M. C. yokos, II. C. Cramesckuii, M. H. SIxoBuna. — HoBocuOupck :
HoBocubupckuii rocynapcTBeHHbIA Texanuecknii yansepentet, 2017. — 80 ¢. — ISBN 978-5-
7782-3161-0. — Tekct : snexrpouublii // Iludposoii oopazosarensHblii pecypc IPR SMART
[caiiT]. — URL: https://www.iprbookshop.ru/91510.html (gata oOpamenus: 28.05.2024). —
PerxuM 1ocTyna: Ui aBTOPU3UP. HOJIL30BATENIEN

3. Maiik IIpeako PIC-MukpokoHTpoLiepsl. ApXUTEKTYpa U IPOrpaMMHUpPOBaHue [DIEKTPOHHBIN
pecypc] / TIpeako Maik. — DIeKTpOH. TEKCTOBbIe maHHbIEe. — Caparos: Ilpodobpa3zoBanue,
2017. — 512 C. — 978-5-4488-0062-7. — Pesxxnm JIOCTYIIA.
http://www.iprbookshop.ru/63584.html

4. Oseukun M.B. DiexkTpoHHMKa CHUCTEM aBTOMATHYECKOIO VIPaBJEHHS Ha OCHOBE
MHMKPOKOHTpOIepoB cemerictBa AVR [DnexkTpoHHBI pecype] : yueOHOe mocooue / M.B.
OBeykuH. — DJIEKTPOH. TEKCTOBLIE AaHHble. — OpenOypr: OpeHOYPICKUM rocyaapcTBEHHbBIN
yuuBepcuter, 95C ACB, 2016. — 113 c¢. — 978-5-7410-1543-8. — PexxuMm JocTyIa:
http://www.iprbookshop.ru/69975.html

5. OCHOBBEI _IPOrPAMMHPOBAHMUS MHMKDPOIPOILIECCOPHBIX KOHTPOJUIEPOB B IIM(POBBIX CHCTEMAX
YIIPABJIACHHS TEXHOJOTMYSCKUMHU Iporeccamu [ DIeKTpOHHBIA pecype] : yuebHoe nocobdue / B.C.
Kynpsmos [m  ap.]. — DJIeKTpoH. TEKCTOBBIC JaHHBIE. — BopoHex: BopoHekckuit
rOCYIapCTBEHHBIN VHUBEPCUTET WHYKEHEPHBIX TexHosornii, 2014. — 144 c. — 978-5-00032-
054-9. — Pexxum nocryna: http://www.iprbookshop.ru/47437.html

8. Ilepeuens pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHUKAIMOHHOH ceTn «MHTepHETY,
HE00XOIMMBIX VISl OCBOCHHUS AMCUMILIMHBI (MOAYJIA), BKJIOYasA NPodecCHOHATbHBIC 0a3bl
JAAHHBIX M1 MHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBI

Jiss OCBOGHMS JUCHMIUIMHBI OO0ydYaromeMycsi HEOOXOIMMBI CIEAYIOIIHUE pPeCypChl
MH(}OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «IHTepHET»:
— Caiit baiikanbckoro rocy1apcTBEHHOIO YHHUBEPCUTETa, ajpec noctyma: http://bgu.ru/, noctyn
KPYTJIOCYTOYHBIN HEOrpaHWYeHHBIN U3 10001 Touku MHTepHEeT
— KuGepJlenunka, anpec pgocrtyma: http://cyberleninka.ru. gocTym KpyriocyTOUYHBIH,
HEOTpaHWYEHHBIN ISl BCEX TOJIh30BaTeNlel, OECIUIaTHOE YTCHHWE W CKaYMBAaHWE BCEX HAYUHBIX
nyonukanuii, B ToM uucie naker «lOpunmdeckue Hayku», KOJUIGKUUS U3 7 KypHAJIOB IO
NIPaBOBEICHUIO
— Hayunas osnextponnas Oubmmoreka eLIBRARY.RU, anmpec nocryma: http://elibrary.ru/.
JOCTYIl K POCCHHCKUM JKypHajlaM, HaXOISIIMMCS TIOJTHOCTBIO WJIM YaCTHYHO B OTKPBITOM
JIOCTYTIE TIPH YCIIOBUM PETUCTPALUU
— Tlopran "WHdopmanmoHHO-KOMMYHHKAIIMOHHbIE TEXHOJOTMU B oOpa3oBaHuH", aapec
nocryna: http://www.ict.edu.ru/lib/. toctyn HeorpaHUUEHHBII
— DnekTpoHHO-OubMoTeunas cucrema IPRbooks, aapec nocryma: https://www.iprbookshop.ru.
JIOCTYII HEOI'PaHUYEHHBIN
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9. MeToauveckne yKa3aHus s 00yYAOIIUXCS 110 OCBOCHHUIO JUCHUIJIMHBI (MOAYJIs1)

W3yyarh AMCUMILTUHY PEKOMEHIYeTCS B COOTBETCTBUU C TOM MOCIEAOBATEIbHOCTHIO,
KOTOpasgs o0Oo3HaueHa B €€ cojepKaHWW. J[JIs yCIEemIHOro OCBOCHHMS Kypca OOydarommecs
JOJKHBI UMETH TIEpBOHAUYaIbHbIE 3HAHUS B 007aCTU HH()OPMALIMOHHBIX TEXHOJIOTHI.

Ha nexkumsix npernopaBarenb 03BYYMBAET TEMY, 3HAKOMMUT C IEPEYHEM JIMTEPATYphl IO
TeMe, OOOCHOBBIBa€T MECTO M pOJIb 3TOM TEMbl B JaHHOW [WCHUIUIMHE, PACKpbIBaeT ee
NpakTUYecKoe 3HaueHue. B Xoje neKkuuid CTyAeHTYy HEO0OXOAMMO BECTH KOHCHEKT, (pUKCHUpYys
OCHOBHBIE MTOHATHS U MPOOIEMHBIE BOIIPOCHI.

[IpakTnueckue (ceMUHApPCKUE) 3aHATHUS 110 CBOEMY COJIEP’KAHUIO CBSI3aHBI C TEMATHUKOU
JIEKIMOHHBIX 3aHATUH. HaunHaTh MOATOTOBKY K 3aHATHIO 11€JIECO00Pa3HO ¢ KOHCIEKTA JIEKLIUH.
3amanue Ha TPAKTHYECKOEe (CEMHHApPCKOE) 3aHSATHE COOOMIAeTCsl OOYyYaroIuMcs OO0 €ro
npoBeneHus. Ha cemunape mpenopaBaTenb OpraHu3yeT OOCYXKICHHE 3TOW TeMBbl, BbICTyHas B
Ka4yecTBE OpraHu3aTopa, KOHCYJIbTaHTA M HKCHEpTa Y4eOHO-TIO3HABATEIBHOW ESTEeIbHOCTH
oOyuarorerocs.

W3yuenne qUCUUTUTMHBI (MOIYJIS) BKIFOYAET CAMOCTOSITEIBHYIO paboTy 00ydaromerocs.

OCHOBHBIMU BHJIaMU CaMOCTOSITEIbHON pabOThI CTYACHTOB C y4acTHEM IIpenoaaBateneit
ABJISIOTCS:

* TEKYIIHE KOHCYJIbTAIUH;

* KOJUTOKBHYM Kak (popMa KOHTPOJIS OCBOCHHUS TEOPETUIECKOTO COICPIKAHUS TUCIIUILIIHH:
(B yachl KOHCYNBTAIU, IPEAYCMOTPEHHBIEC YYEOHBIM TIIAHOM);

* IpUEM U pa300p JOMAIIHUX 3aJaHUM (B 4achl IPAKTUYECKUX 3aHATHI);

* IPUEM U 3aIllMTa JJA00OPATOPHBIX paboT (BO BpeMs MPOBEACHUS 3aHITHIA);

* BBITIOJIHEHHE KYPCOBBIX padOT B paMKax AMCUUIUINH (PyKOBOJICTBO, KOHCYJIBTUPOBAHHE
U 3al1Ta KyPCOBBIX pabOT B Yachl, IPEyCMOTPEHHbIE YUEOHBIM IJIAHOM) U JIp.

OCHOBHBIMU BUJIaMU CaAMOCTOSITEILHOM pabOTHI CTY/IEHTOB 0€3 y4acTHsl IIpernoiaBaTeien
SBIISTFOTCSL:

* popMUpOBaHUE U YCBOCHHUE COJIEPKAHMS KOHCIIEKTA JIEKINI Ha 0a3e peKOMEH/I0BaHHOU
JEKTOpOM Y4eOHOW JMTepaTypsl, BKJIOYas HHPOPMALMOHHBIE OOpa30BaTENIbHBIE PECYPCHI
(97K TpOHHBIE YUEOHUKH, 3JIEKTPOHHBIE OMOINOTEKH U Ip.);

* CaMOCTOSITEJIbHOE HU3yYEHHME OTIENbHBIX TEM WM BOMNPOCOB MO Yy4yeOHMKAM MWIIH
y4eOHBIM TTOCOOUSIM;

* HanMcaHue pedepaTos, J0KIAJI0B;

* IOATOTOBKA K CEMMHApaM U J1ab0opaToOpHbIM paboTaM;

* BBINOJIHEHHE JOMAIIHUX 33JaHUN B BUJAE PEIICHUS OTAENbHBIX 3a/ad, MPOBEICHHUS
TUIIOBBIX PACYETOB, PACUETHO-KOMIBIOTEPHBIX U HMHJIMBUIYaJIbHBIX pabOT MO OTIEIbHBIM
paszenamM coJepxaHus AUCUUILUINH U Jp.

10. Ilepeyens HH(POPMALIHOHHBIX TEXHOJIOTHIl, HCIIOJIb3YEeMbIX IIPH OCYIIECTBJICHUHU
00pa30BaTeJbLHOI0 MPOLECcCca M0 JUCHUILUIHHE (MO1YJ/II0), BKJIIOYasi NlepeYyeHb
NMPOrpaMMHOI0 o0ecredeHnst
B yuebHOM mporiecce uCTonb3yeTcs CleayroIiee MporpaMMHOe 00eCTICUeHHE:
— 7-Zip,
— MS Office,
— Notepad++,
— Visual studio,

11. Onucanne MaTepUAJIbHO-TEXHNYECKOI 0a3bl, HEOOXO0AUMOM 1JIf1 OCYLIECTBJICHUS
00pa30BaTeJbLHOI0 NMPoLecca Mo AMCHUIINHE (MOYJII0):
B ydeGHOM mpoliecce UCToNb3yeTes caeayromiee 000pyI10BaHHeE:



— YdeOHbIe ayAUTOPHH 7S IPOBEACHHUS: 3aHATHH JIEKIIMOHHOTO TUIIA, 3aHATUH CEMHHAPCKOTO
TUIIA, MPAKTUYECKUX 3aHSITUM, BBIMOJIHEHHSI KYPCOBBIX pabOT, TPYIIOBBIX M MHIMBUYaTbHBIX
KOHCYJIbTAIMM, TEKYILIEr0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalluH, YKOMIUIEKTOBaHHBIE
CHEIHAIN3UPOBAHHON MEOEBIO0 U TEXHUYECKUMU CPEACTBAMH 00yUYeHHUS,

— MynbTHMe TMIHBIN KJTacc,

— KomnbroTepHsiii kiacc,

— Habopbl 1eMOHCTPAITMOHHOTO 000pyIOBaHUS U Y4eOHO-HATIISTHBIX TOCOOUI



