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[Iporpamma cocrasiena B coorBercTBur ¢ @I'OC BO no nanpasnenuto 09.03.03
[Tpuxnaguas uHPOpMATHKA.

AstOop M.M. Bycbko

PaGouas mporpamma o6cykaeHa 1 YTBEPKICHA HA 3aceTaHuH KadeaIpbl
MaTEeMaTHYECKUX METOOB U ITU(PPOBBIX TEXHOJIOTHIMA



1. Hesn n3yyeHns JMCHUIIHHBI

Lenu u 3agauu M3y4yeHUs AMCLUIUIMHBI MOJYYEHHE CHCTEMATU3UPOBAHHBIX 3HAHUU IO
CTaHJapTaM M MOJAX0JaM K TEXHHYECKOW peann3auuu KoHuenmu Murepuera Bemieid (Internet of
Things, IoT), a Takke CMEXHBIX ¢ HHUM HHPOKOMMYHUKAIIMOHHBIX TEXHOJOTHUI
(panuouacrotHoit umaentudukamuu RFID, GecnpoBomHbiM  ceHcOopHBIM  ceTsiMm  WSN,
MEXMAaITUHHBIM KOMMYHUKausIM M2M).
PaccMoTpenue npoToKOJIOB M TEXHOJIOTUM NIEpejaul JaHHBIX, 3HAKOMCTBO ¢ MHOTOUYHUCIIEHHBIMU
MpUMepaMu pakTU4YeCKOor peanusanuu MHTepHeTa Belei.

2. IlepeyeHb MIIaHNPYeEMBbIX Pe3yJIbTATOB 00y4eHHs M0 JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMBbIMHU Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

KoMnerenuuu oﬁyqalomerocsl, (bopanyeMLIe B pe3yJbTaTe 0CBOCHUSA

JUCHMIIINHDBI
Kon
KOMIIETEHIIUH I10 KomMnerenmus
®I'OC BO
OITK-5 CriocoOeH MHCTATUPOBATh MPOrPAMMHOE U allliapaTHOE 00SCIICUCHHE JITIs
I/IH(l)OpMaIII/IOHHI)IX u aBTOMaTI/ISI/IpOBaHHBIX CUCTEM

CTpyKTypa KOMIETCHIIHH
Komnerennus ®opmupyemsbie 3YHbl
3. 3HaTh OCOOCHHOCTH, IPUHIIUIIBI U TEXHOJIOTUU
MHCTAJISLUU IPOTPAMMHOI0 U allapaTHOTO 00ecTIeueHUs
OIIK-5 Cnocoben U1 ”HPOPMALIMOHHBIX M aBTOMAaTHU3UPOBAaHHbBIX CHCTEM
MHCTaJUIMPOBATh ITPOrpaMMHOE U |Y. YMETh HHCTAITIMPOBATH IPOIPAaMMHOE U aIlllapaTHOE
armnapaTHoe obecrieueHue s oOecrieyeHne a1 UHQOPMAIIMOHHBIX U aBTOMAaTU3HMPOBAHHBIX
MH(OPMALIMOHHBIX U CUCTEM
ABTOMATU3UPOBaHHBIX cucteM  |H. Bragers HaBbIKaMy MHCTAJUISILIMK IPOTPAMMHOIO U
anmnapaTHOro obecrneyeHus s THPOPMAIIMOHHBIX U
ABTOMATH3MPOBAHHBIX CHCTEM

3. MecTo AUCHUILIHHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMblI

[Mpunamnexxnocts  muctumuiuael - BJIIOK 1 JUCHUIUVIMHBL  (MOAYJIN):
OO6s3aTenbHast 4acTh.

[IpenmecTByroniye JUCHMILIMHBI (OCBOGHHE KOTOPBIX HEOOXOIMMO [yl YCIEUIHOTO
ocBoeHusi AaHHoM): "ba3wl mansbIX", "Opranuzanus OBM u cuctem", "[IporpammupoBanue",
"ITporpamMMHasi nHxeHepus"

4. O0beM TUCHMILUIHHBI (MOYJISAA) B 3a4€THBIX eIHHULAX C YKA3aHUEM KOJIM4YeCTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4alommxcs ¢
npenoaasarteseM (Mo BUIAM y4eOHbIX 3aHATHII) M HA CAMOCTOSITEIbLHYIO PadoTy
00y4yarIuXxcs

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTaBIIsIeT 3 3ad4. ea.,108 gacos.

KomuuectBo yacos | KomndecTBo yacoB

Bun yuebHoit paboTbl (ounas ®O) (3aounas ®O)

KonrtakTHasi(ayauTopHas) pabora

Jlexknuu 18 4
[TpakTiaeckue (cem, 1ab.) 3aHATHUS 36 6




CamocrosiTenbHas paboTa, BKIIIOYast MOJTOTOBKY K 54 08
bDK3aMeHaM U 3a4eTaM
Bcero uacos 108 108

5. Conep:kanme IMCHUIIMHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3jaesiaMm) ¢
YKa3aHHeM OTBeIeHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKUX YaCOB M BUIOB Y4eOHbIX
3aHATHH

5.1. Conep:xanue pa3iesioB TUCUUIIIMHBI

3aounas popma 00yyeHUs

e Pasien u Tema Cente-l TTex- Cemunap| Camo- |B HHTepa- DopMbI TEKYILETO
JlaGopar.| cTOAT. | KTUBHOM KOHTPOJISA
n/n AUCHMILINHBI CTp | HuM
IlpakTuu., pab. dhopme yCIeBaeMOCTH
1 KOHIIE?HIII/ISI WHTEPHETA 3 1 0 14
Bellen
b TGXH(V)JIOFHH MHTEPHETA | 5, 1 0 14
Bellen
[IpakTrueckas
pabota Nel.
Pazpabotka
CUCTEMBI
ABTOMAaTHUYECKOTO
3 Cpenctsa obpadoTi 32 0 2 14 yIpaBiIeHUS
TaHHBIX
OCBEILIEHUEM Ha
6aze
MUKpPOKOHTpOJLIEpa
Atmel AVR
ATmega328
[IpaxkTueckas
paborta No2.
[IpoexkTupoBaHue TexHonoruu
4 |yCTpOMCTB ISt 32 0 2 14 Iepeadn JaHHbIX O
M HTepHeTa-Benei COCTOSTHUM 00BEKTa
Ha yIpaBJisitoliee
YCTPOMCTBO
[IpakTrueckas
pabota Ne3.
TexHonorun
PaspaboTka nepeaavn JaHHBIX O
S |mporpaMMHOro 32 0 2 14 cocToAHuH 00beKTa
oOecrieueHus Ha yNpapIIomee
YCTPOMCTBO C
MIOMOIIBIO
OeCcTpOBOIHBIX
ceren
W HycTpranbHbIN
(TIPOMBITILIIEHHBIH )
6 |uaTepHer Bemieit [loT 32 1 0 14
(Industrial Internet of
Things)
7  |OnbIT UCHIOJIB30BAHUS 32 1 0 14




Camo-
CTOAT.

Cemunap
Jlabopar.

B unrepa-
KTUBHOH

®DopMbI TEKYLIETO

Pa3nen u tema Ceme-| JIek-

n/n

AUCHHUIIIMHBI

cTp

10044

IIpakTnu. pao6.

dopme

KOHTPOJIst
yCIeBaeMoCTH

(«(YMHBIX» YCTPOWCTB H
[IEPCIIEKTUBBI PA3BUTHS
WHTEpPHETA BEUICH

NTOI'O

6 98

Ounasn

¢hopma o0yuenust

n/n

Pa3zgen u Tema
JTUCIHHUIIINHEI

cTp

CeMme-

Camo-
CTOST.
pao.

Cemunap
Jlabopar.
IIpakTuy.

Jlek-
10707

dhopme

B unrepa-
KTUBHOH

@DopMbI TEKYLIETO
KOHTPOJIfA
ycleBaeMoCTH

Konuenuus narepaera
Belleh

32

[IpakTrueckas
pabota Nel.
Pazpabotka

CHCTEMBI
ABTOMAaTHUYECKOTO
yIpaBiIeHUs
OCBEIICHUEM Ha
0aze
MHUKPOKOHTPOJIIIEpA
Atmel AVR
ATmega328

‘TexHOoI0rn HHTEPHETA
Bellel

32

IIpakTrueckas
paborta No2.
TexHonoruu

nepeaadn JaHHBIX O

COCTOSTHUM 00BEKTa

Ha YIpaBJIIOLIEe

YCTPOMCTBO

CpencrtBa 00paboTKH
TAHHBIX

32

[IpakTrueckas
pabota Ne3.
TexHonorun

nepeaavn JaHHbIX O

COCTOSIHMH O00BEKTa

Ha yIpaBJIsoIIee

YCTPOICTBO ¢
MOMOILIBIO
OeCcTIpOBOHBIX
cerei

[IpoexTupoBaHue
YCTPOMCTB 1Sl
HNHTepHeTa-Been

32

KontponbHble
Borpocsl. [1o reme
"IIpoexTupoBaHue
YCTPOMCTB U1t
HNuTepHera-Bemeit'”.
[IpakTueckas
pabota Ne4.
Pazpabotka
CUCTEMBbI
YIaJIEHHOTO
MOHMTOPHHTIA U
YIpaBJIEHUS




n/n

Pa3gen u Tema
JTHCHHUININHBI

CeMme-

cTp

UH

Jlek-

Cemunap
Jladopar.
IIpakTuy.

Camo-
CTOST.
pao.

B unrepa-

KTUBHOH
dopme

®DopMbI TEKYLIETO
KOHTPOJIfA
ycleBaeMoCTH

COCTOSIHHEM
00BeKTa C
nmomMoIs Web-
uHTepderica

Pa3pabotka
POTrPaMMHOTO
oOecrieueHus

32

KontponbHbie
Borpockl. [To Teme
"Pa3paboTka
IPOrPaMMHOTO
obecrieyeHus".
[IpakTuueckas
pabota No5.
Cucrema
MOHUTOPHUHTA
COCTOSIHHS
MIPOMBIIICHHBIX
BBICOTHBIX
KOHCTPYKIUH B
pPEeKHUME PeaTbHOTO
BpEMEHU

M HycTpranbHbII
(TIPOMBIIIIIIEHHBIH )
nHTepHeT Benieit [1oT
(Industrial Internet of
Things)

32

KonTposbabie
Bonpockl. [Io Teme
"MHaycTpuanbHbIi
(IpOMBILIUIEHHBIH)

UHTEPHET BelIeH
[IoT (Industrial
Internet of Things)".
[IpakTrueckas
pabota Ne6.
[IpoexTnpoBanue
CUCTEMBI

MOHHUTOPHHTA
MUKpOKJIMMATa B

MIOMEIEHU U

OnBIT UCIIOJIB30BAHUS
«YMHBIX» YCTPOWCTB H
[EPCIIEKTUBBI PA3BUTHS
WHTEpHETa BelEh

32

KoHnTposbHbie
Borpocsl. [To Teme
"OneIT
MCIOJIb30BaHUSA
«YMHBIX» YCTPOMCTB
Y IEPCIIEKTUBBI
pa3BUTHS UHTEPHETA
Bemen".
[IpakTueckas
paborta Ne7.
IIpoexkTupoBanue
CUCTEMBbI
aBTOMATH3aLNH
KHJIOTO WIN
KOMMEPUYECKOTO

IIOMEILEHUS




Cemunap| Camo- |B unTepa-| ®opMsbl TeKyLIero
Ne Pa3gen u Tema Ceme-| JIek- P pu P ym
Jlabopar.| CTOAT. | KTUBHOM KOHTPOJIfA
n/n AUCUHMILINHBI CTp | HuM
IIpakTnu. pao6. dopme yCreBaeMoCTH
UTOT'O 18 36 54
5.2. JlekuMOHHBbIE 3aHATHSA, UX COEPKAHUE
Ne HaumenoBanue
Coneprxanue
n/n pa3ziesoB U TEM
Vcropus MuTepHera Bemieli. IHTEpHET Belen KaK «CeTh CETEeH».
DBoJttonus BeO-TexHonoruit u Marepaera. Apxurtekrypa loT.
Jlexuus 1. Konuenuus .
01 . CriocoObI B3aUMO/ICHCTBUS C MHTepHET-Bemamu. O0nactu
MHTEpHETa Beuleil . M
rnpuMeHeHus MIHTepHera Bewell. BzaumonaeiicTBue yenoBeka u
MaIlHBI.
CpenctBa uaeHtTuduranuu. ONTUYECKH pacrio3HaBacMbIe
Jlexnus 2. uneHtudukaTopsl. Pagrovyacrornas uaenrudukanus RFID.
02 |TexHosoruu CpencTBa onpeieseHuss MECTOHAXO0KIEHUS B PEKUME PEATTbHOTO
MHTEPHETA BEILEH BpemeHn RTLS (Real-time Locating Systems). UnenTudukarus c
nomoibto [Pv6. CpeacrBa usmepeHus, 31€eMEeHTapHble JaTYUKHU.
[Tpubops! yuéra nmotpedienns. MHTerpupoBaHHBIC U3MEPUTEIILHBIC
Jlexuus 3. cucteMbl. becipoBOIHbIE CEHCOPHBIE CETH. AMNIMApPaTHHIE CPEICTBA
03 |TexHonoruu nepenaun qanHbix. Kommynukaruu manoi gansHoctu (RFID,
MHTEpHETA Bellen NFC, Bluetooth, Wi-Fi). Kommynukanuu 607b110r0 pagunyca
neiicteus (2G/3G/4G, WiMAX).
Matematuueckas dekTpoHuka. Lludpoananorossie u aHanoro-
nudposbie mpeodpazoBaTen. MUKpOMPOIIECCOPHI, MAMSTh U
Jlexums 4. Cpencrsa bp peoop poripol P,
04 MUKpOKOHTpoJuiepbl. Knaccudukanus u cTpykTypa
00pabOTKHU TaHHBIX
MUKPOKOHTPOJIIEPOB. APXUTEKTYpPa MUKPOKOHTPOJIIEPOB.
[ IpouieccopHOE 11p0 MUKPOKOHTPOJLIEPA.
Opranusanus naMsTd MUKPOKOHTpOIuIepoB. Opranuzaiius CBI3u
MHUKPOKOHTPOJIEPA C BHELIHEN CPEIOM U BPEMEHEM.
Jlexuus 5. Cpenctsa P P P pea p
05 BcenomoraTenbHbIe annapaTHble CPeACTBAa MUKPOKOHTPOJLIEPA.
00pabOTKHU JTaHHBIX
ApH(PMETHKO-TOTUYECKIE BBIYUCICHUS HA MUKPOKOHTPOJIIIEPE.
Apudmernueckas 00paboTKa JaHHBIX (CHCTEMa KOMaH[).
OcHoBHBbIE 3Tarbl pa3padboTku. Beibop s3nemMenTHOi 0a3bl.
Mextwms 6 Pa3paboTka NpUHIMIHAIBHBIX cXeM. PacueT mapameTpoB
i hieMeHTOB. Pa3paboTka meyaTHBIX AT U MAKETHPOBAHHE.
[IpoexTupoBanue
06 CTPOHCTB s CpencrBa aBTOMaTU3MPOBAHHOTO MPOECKTUPOBAHUS allllapaTyphl.
yI/IHTfe HeTa-Bereli Pa3paboTka 1 oTnajaKa anmapaTHbIX cpeacTB. PaspaboTka u
P 0TJIa/1Ka MporpaMMHoro odecredenus. MeTopl U cpeacTBa
COBMECTHOM OTJIQJIKU alapaTHBIX U MPOTPAaMMHBIX CPEJICTB.
[TapannensHoe nporpammupoBanue. [lociaenoBarensHoe
nporpammupoBanue. [IporpaMmHo-anmapaTHbie CpeicTBa
Jlexius 7. PazpaboTka [moaaepKku mporpaMMupoBanust. THTerpupoBaHHas OTIa09HAS
07 [mporpaMMHOIO cpena. Ctpykrypa u pyHkiuu cucremuoro [10. Ctpykrypa u
oOecrieyeHus ¢byakuu nacTpyMeHTanbHoro [10. CTtpykTypa u GyHKIHH
npukiagHoro [10. Craguu pa3paboTKH MPOrpaMMHOTO
o0ecreyeHusl.
Jleknus 8. ABTOMAaTH3MPOBAHHAS CUCTEMA YIIPABJIEHUS TEXHOJIOTHUYECKUM
0% M HycTpUaIbHbIN npoueccoM. Pacnipenenénnas cucrema ynpasinenus, PCY.
(TIpOMBITIIJIEHHBIH ) Texnonornueckas apxutektypa [loT. MexmMamnaHbie

nHTepHeT Beuen 11oT

kKoMmMmyHUKauu M2M. TIpomblniieHHbIE CETH ISl pealii3aliuu




No HanmenoBanue
/1 pa3esioB U TeM

Conepxanue

(Industrial Internet of [M2M. Knrouessie cdepsl npumenenus [loT.

Things)
MHuTepHeT Belell B 0aHKOBCKUX ycinyrax. IHTepHeT Bemeii B
Jlexnus 9. OnbiT ABTOMOOMIJIBHOM MPOMBIIIIIEHHOCTH «Y MHBIH TPAHCIIOPT.
VICII0JIb30BAHNUS VHTEepHEeT Benlel B dHepreTuke «YMHas sHeprusi». atepHer
09 |YMHBIX» YCTPOMCTB U [BEILLEH B YIPABICHUH HEABUKUMOCTBIO «Y MHBIA IOM», «Y MHBIN
[1EPCIICKTUBBI ropol». IHTepHET Beliel B 31paBOOXPAHEHUN «Y MHAs

Belei

PA3BUTHUA UHTCPHETA MCIAULIMHA). I/IHTepHCT BGH.[CI\/JI B IPOMBIIIIJICHHOM IIPOU3BOACTBC

«YMHOE ITPOU3BOACTBO». IHTEpHET BelIeH B CEIbCKOM XO03SIMCTBE.
Pucku Muarepuera Bemeil. [Ipobaems! Baeapenus loT.

5.3. Cemunapckue, npaKkTH4YeCKHe, 1200PATOPHbIE 3AaHATHS, X COAEPKAHNE

Ne paznena u
TEMBI

Copepxanvie v (HOpMBI IPOBEACHUS

Cemunap 1. Pa3zpaboTka CUCTEMBI aBTOMATHYECKOTO YIPABIECHUS OCBEIIEHUEM Ha
0a3e mukpokonTposiepa Atmel AVR ATmega328. BoinonHeHnue npakTuyeckoi
pabotsl Nel

CemuHap 2. PazpaboTka crcTeMbl aBTOMAaTHUYECKOTO YIIPaBICHHS OCBELICHHEM Ha
0a3e mukpokoHTposuiepa Atmel AVR ATmega328. 3amura oTdera mo
npakTH4deckoi padote Nel, OTBEThI Ha KOHTPOJIBHBIE BOIPOCHI

CemuHap 3. TexHOJIOTHY TIepeaur JAHHBIX O COCTOSIHIH 00bEKTa Ha
yIpaBIsIolee YCTPOHCTBO. BrimonHenne npaktudeckoil padboTsl Ne2

Cemunap 4. TexHOJ0THMY TIEpeaun JaHHBIX O COCTOSIHUUA O0BbEKTa Ha
VIIPaBISIONIEE YCTPONUCTBO. 3aluTa OT4eTa Mo npakTudeckoii padote No2, oTBeTHI
Ha KOHTPOJIbHBIE BOTIPOCHI

Cemunap 5. TexHonOrnu nepeaun JaHHBIX O COCTOSSHUM 00BEKTa Ha
YIIPaBJISIOLIEe YCTPOHCTBO ¢ OMOIIIbIO OECIIPOBOAHBIX ceTell. Brinmonnenue
NpakTH4eckoi paboTsl Ne3

Cemunap 6. TexHonOrUM nepeaun JaHHBIX O COCTOSSHUM 00BEKTa Ha
YIIPABIISIONIEe YCTPOUCTBO C MOMOIIBIO OECITPOBOHBIX CeTeH. 3aIuTa oT4eTa Mo
npakTu4yeckoi pabote Ne3, OTBeThl Ha KOHTPOJIbHbIE BOIPOCHI

CemuHap 7. PazpaboTka cucTeMbl YaIeHHOTO MOHUTOPUHTA U YIIPaBJICHUS
COCTOsSIHUEM 00BbeKTa ¢ moMolbsio Web-nntepdeil. BoimonHenne npakTHueckon
paboThr Ned

Cemunap 8. Pa3zpaboTka cuctembl yIaJeHHOIO0 MOHUTOPHUHTA U YIPaBJICHUS
cOoCcTOsTHUEM 00bekTa ¢ momouibio Web-unrepdeit. 3amura otyeTa 1no
npakTu4yeckoi pabote Ne4, 0TBEThI Ha KOHTPOJIbHBIE BOIPOCHI

CemuHnap 9. [IpoexkTpoBaHuE yCTPOUCT HA MUKPOKOHTpoJTepax. OTBETHI HA
KOHTPOJIbHBIE BOAMPOCHI, 00CYKICHNUE.

Cemunap 10. CucteMa MOHUTOPUHTA COCTOSIHUSI IIPOMBIIIJIEHHBIX BBICOTHBIX
KOHCTPYKLIMH B PEKUME PEalbHOI0 BpEMEHH. BhINOIHEHNE MPaKTHYECKON
paboThr No5

Cemunap 11. CucreMa MOHUTOPUHTA COCTOSIHUSI IIPOMBIIIIIEHHBIX BBICOTHBIX
KOHCTPYKIIMI B PEKUME PEATTbHOTO BpEMEHU. 3alUTa OTYETA MO MPAKTHYECKON
abote No5, OTBETHI Ha KOHTPOJIbHBIE BOITPOCHI

Cemunap 12. PazpaboTtka nporpamMmmuoro ooecnedeHusi. OTBEThI HA KOHTPOJIbHBIC
BOAINPOCHI, 00CYXKJICHHE.

CemuHap 13. [IpoekTrpoBaHue cUCTEMBl MOHUTOPHHIa MUKPOKJIMMATa B




Ne paznena u
TeMbL Copneprxanue u GOpMBbI IPOBEACHUS

MoMeIIeHNH. BoinosHeHne nmpaktudeckon padboTel No6
CemuHap 14. [IpoekTupoBaHue cucTeEMbl MOHUTOPUHIA MUKPOKJIMMATa B

6 MOMEIICHUH. 3aluTa OTYETa 0 MPaKTHIeCKor padoTe Neb, OTBETHI Ha
KOHTPOJIbHBIE BOITPOCHI

6 Cemunap 15. [TpombinuieHHsiid ntHTEpHET. OTBETHI HA KOHTPOJIBHBIE BOAIIPOCHI,
00CyXICHHE.

7 Cemunap 16. [IpoexTupoBaHue CUCTEMbI aBTOMATU3ALMH KUJIOTO WIIH
KOMMEPUYECKOT0 TOMENIeHHS. BBIMoIHeHNE TPaKTHYECKOI paboThl No7
Cemunap 17. IIpoekTupoBaHue CUCTEMbI aBTOMATU3ALMH KUJIOTO WIH

7 KOMMEPUYECKOTO TTOMEIICHHS. 3alluTa OTYeTa 10 MPAKTUYECKOU padote No7,
OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI

7 Cemunap 18. YMuble ycTpoiicTBa. OTBETHI HA KOHTPOJIBHBIE BOAPOCHI,
00CyXICHHE.

6. @oH OIEHOYHBIX CpeacTe JdA MNpoBEACHUSA l'lpOMC)KyTO‘IHOifI arrecranmm 1o

AUcuuNJIMHe (MOJHbIH TEKCT NPUBeJeH B NPUJIOKEHUH K padoyeil mporpamMmme)

6.1. Texymuii KOHTPOJIb

KOHTpOHLHble 3aJaHusA WIH
HHbIC MaTepHaJIbl,

Onucanune
3Taﬂbl HeOﬁXO)]l/lMl)le JJISI OIEHKH HoKazaTeeil u
o oBa 3HAHUH, yMeHUIi, HABBIKOB KDHTEDHEB
dbopmuposanus Mepeuens (BYHumr: 1 (WIM) ONbITA purep
Nt KOMIIeTeH UM 3.1...3 eI TeJIbHOCTH ouenusamﬂﬂ
o (l)OpMI/IpyeMbIX ( [P .Il, ? KOMIIeTeHIIMI HAa
(TeMa u3 - xapaKTepn3ylomux 3Tanbl HYHLIX 3TAMAX KX
n/n Goueii KOMIeTeHIuii V.1...¥V.n, bopmupoBa pazn JTana
paoouen . ¢popmupoBanus,
no ®I'OC BO H.1...H n) KOMIIeTeHIMii B Ipolecce
InporpaMmmabl elloee i o ONMMCAHHME HIKAJI
0OCBOCHUS oﬁpasonaTeanou OLCHHBAHUS ("0 100-
JMCIUTITAHBI) NpPOrpaMMbl -
0aJUILHOI 1IKaJIe)
(HaumenoBanue
OLCHOYHOTI'0 Cpe}ICTBa)
3.3HaTh 0COOEHHOCTH, 9-10 6ay10B —
[IPUHLIUIIBL U c(hopMHUpOBaHHBIC
TEXHOJIOTHH CHUCTEMAaTHYECKHE
WHCTAJUISIIUN 3HAHUS, HA
MPOrPaMMHOTO U BBICOKOM YPOBHE
arnmapaTHOTO OCYIIECTBIISIC-MbIE
oOecriedeHns st YMEHHUS, YCTICITHO
UH()OPMAITUOHHBIX U MpPUMEHSEMbIe
ABTOMAaTU3UPOBAHHBIX HaBBIKH; 7-8
[IpakTudeckas pabota
crcTeM 0ayIoB —
Nel. PazpaboTka
Y. YmMeTs c(opMHUpOBaHHEIE,
CUCTEMBI
MHCTAJITUPOBAThH HO cojiepaliye
1. Konnenuus MPOTrpaMMHOE U ABTOMATHHACCKOTO OT/ICJIbHBIE
1| ., |OIIK-5 pOrp YIIpaBJICHUS
MHTEpHETa Bellei arnmnapaTHOe po0OeTbl 3HAHHUS,
OCBEIllEHHEM Ha 0ase
oOecIIeueHuE I B I[E€JIOM
MH(OPMAIMOHHBIX U MHUKPOKOHTPOICPA CIICIITHBIC, HO
aBTOI\faTI/I?,I/I OBaHHBIX Atmel AVR yco;le manine
P ATmega328 P
crucTeM OT/ICJIbHBIC
H.Bnagers HaBbIKaMu poOeTBl YMEHHS;
MHCTAJIS AN B LIEJIOM
[IPOrPaMMHOIO U YCHELHOE, HO
arnmnapaTHOro cozepakaiiee
oOecrieueHus s OT/ICJIbHBIC
MH(OPMaLMOHHBIX U poOebI
ABTOMATU3UPOBAHHBIX MPUMEHEHHE
CHCTEM HAaBBIKOB; 5-6




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

3Taﬂbl HeOﬁXOHl/lMLle JJISE OIICHKH “02:::;1?::; -
(l)Ole/IpOBaHI/lH (3YH[,I' 3HAHUH, yMeHH i1, HABBIKOB KpHTepHER
. Iepeyenn ) 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 PasIMYHBIX ITANAX HX
paooyicu ®roc BO » (dopmupoBanus,
HpOI‘paMMbI fro H'l oo 'H'n) KOMIETCHINH B npouecce“ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI
AUCHUILTIHHBI) IpOrpaMMBL ouenusanus (o 100-
(HammenoBanne 0aJIILHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
6aoB — o01IHeE,
HO HE
CTPYKTYpUPOBAaHH
bI€ 3HAHUS; HE
CHCTEMAaTHYCCKHU
OCYUIECTBIISIEMbIE
YMEHHUSI; HE CU-
CTEMaTHYECKH
NIPUMEHSIEMbIE
HaBBIKH; 4 1
MeHee 0aIoB —
CTYJIEHT
0OHap YU
HECOCTOSITEIb-
HOCTb OTBETOB
10)
9-10 GamnoB —
c(hOopMUpPOBaHHbIC
CHUCTEMAaTHYECKHE
3HAHUS; HA
BBICOKOM YpOBHE
3.3HaTh OCOOCHHOCTH, OCYUIECTBIIsIC-MbI€
[IPUHLIUIIBL U YMEHHUSI, YCIEIIHO
TEXHOJIOTHH NIpUMEHSIEMbIE
WHCTAJUISIIUN HaBBIKH; 7-8
MPOTPaMMHOTO U 6amioB —
AIapaTHOrO c(hOopMHPOBaHHEIE,
obOecrieueHus Jis HO cojiepKalue
UH()OPMAITUOHHBIX U OTIIeTbHBIE
ABTOMATU3UPOBAHHBIX npo0Oernbl 3HAHMS,
cHCTEeM B IIEJIOM
YV.VYmeTh [IpakTudeckas paboTa YCHEILHbIE, HO
MHCTAJNTUPOBAThH No2. TexHonoruu coJieprKaie
5 2. Texnonoruu OIK-5 [IPOrpaMMHOE U [eperayu JaHHBIX O OT/ICJIbHBIE
MHTEpHETa Bellei arnmnapaTHOe COCTOSIHUM O0BEKTa Ha |POOEIBl YMCHHS,
obecrieueHne aJis YIIpaBIIsIOIIee B IIEJIOM
MH)OPMAIIMOHHBIX H  [YCTPOHCTBO YCTEIHOe, HO
ABTOMATU3MUPOBAHHBIX cojiepxkaiiee
CHUCTEM OTIIEbHBIE
H.Bnagets HaBbIKaMu IPOOEITBI
MHCTAJIS AN MIPUMEHEHHE
[IPOrPaMMHOIO U HaBBIKOB; 5-6
arnmnapaTHOro 6asI0B — o0IIue,

oOecrieueHust Il
MH()OPMAIIMOHHBIX U
ABTOMATH3UPOBAHHBIX
CHUCTEM

HO HE
CTPYKTYPHPOBaHH
bI€ 3HAHHUS; HE
CHCTEMAaTHYECKHU
OCYILECTBIIIEMbBIE
YMEHUS; HE CH-
CTEMATHYECKH
MIPUMEHSICMBIC
HaBBIKH; 4 ¥




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

Onucanune
3Taﬂbl HeOﬁX(:HHMLle Hu.]'lﬁ OIICHKH HokazaTeeii u
(l)OpM]/IpOBaHI/lH (3yHbIo 3HAHUH, YMCHHH, HABBIKOB KpHTepHeB
. Iepeyenn ) u (waw) onkira OLEeHHBAHHS
No KOMIIETCHII NN (3_1 ...3.n JesATeJIbHOCTH, KOMIeTeHImii Ha
(Tema u3 qupMpreMb{,X ’ XapaKTepH3YIOIHUX ITANbI .
/i o KOMIIETEeH NI vV.1...¥.n Pa3JIMYHBIX ITANAX X
paGoueii ®roc BO ? (boprHpoBanus ¢dopmupoBanus,
HpOI‘paMMbI fro H'l oo 'H'n) KOMIETCHINH B npouecce“ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI
AUCHUILTIHHBI) IpOrpaMMBL ouenusanus (o 100-
(HammenoBanne 0aJIILHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
MeHee 0ayioB —
CTYJEHT
0OHapy )
HECOCTOSITEIIb-
HOCTb OTBETOB
10)
9-10 GamnoB —
c(hopMHUpOBaHHBIC
CHUCTEMaTHUYCECKHC
3HAHWS, Ha
BBICOKOM YPOBHE
OCYIIIECTBIIsIC-MBIE
YMEHHUSI, YCIIEIITHO
TPUMCHSICMBIC
3.3HaTh 0COOECHHOCTH, HaBBIKH; 7-8
MIPUHITUIIBL 1 0aylJIoB —
TEXHOJIOTHUH c(hOpMHUPOBAHHbIE,
MHCTAJISLIUA HO cojiepKalue
MIPOTPaMMHOTO U OTIICbHBIC
aTImapaTHOTO po0OeIBl 3HAHUS;
oOecTieueHHs JIS B IIEJIOM
MH(POPMAIMOHHBIX yCIICITHEIE, HO
ABTOMATH3UPOBAHHBIX COJIepIKaIITHe
CHUCTEM [MpakTudeckas paboTa OTJICTIbHBIC
Y. YMeTh Ne3. Texnomoruu npoOebl YMEHHUS;
3. Cpejersa WHCTATMPOBATH nepenavyu JaHHBIX O B LIEJIOM
3 lobpatorin OTTK-5 MPOrPaMMHOE H COCTOSIHUM OOBEKTa HA | YCHEIIHOE, HO
AHHBIX arnmnapaTHOe praBJVBIIOHIee cojiepxkaiiee
obecrievueHue aJis YCTpOHCTBO C OT/ICJIbHBIC
MH(OOPMALMOHHBIX H  |[TIOMOIIBIO po6esI
ABTOMATH3MPOBAHHBIX |0€CIPOBOIHEIX CeTeH MIpUMEHECHHE
CHCTEM HaBBIKOB; 5-6
H.Bnaners HaBBIKaMU OaytoB — 001IHeE,
MHC TSN HO HE
[IPOrPaMMHOIO U CTPYKTYPHPOBaHH
arnmapaTHOTO bIC 3HAHHUS; HE
00eCTICUCHUS JIJIs CHCTEMAaTHYCCKHU
MH(OPMAIMOHHBIX U OCYIIECTBIIIEMbIC
ABTOMATU3MUPOBAHHBIX YMEHMUSI; HE CH-
crcTeM CTEMaTHYECKH
MIPUMEHSIEMBIC
HAaBBIKH; 4 B
MeHee 0aIoB —
CTYJEHT
00OHapy)ni
HECOCTOSITEI b~
HOCTH OTBETOB
(10)
4. 3.3HaTh 0coOeHHOCTH, |KOHTpOIBHBIC 9-10 6ammoB —
4 [TpoexkTrpoBaHwe OTTK-5 TIPUHITUITBI 1 Bornpockl. [To Teme chopmMupoBaHHBIE
[YCTpOHCTB st TEXHOJIOTHH "T[IpoexTUpoBaHue CHUCTEMAaTHUECKHE
urepHera-Benie MHCTAJISIIAN YCTPOMCTB ISt 3HAHUS; HA




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

3Taﬂbl HeOﬁXOﬂl/lMLle JJISE OIICHKH “02:::;1?::; -
(l)Ole/IpOBaHI/lH (3YH[,I' 3HAHUH, yMeHH i1, HABBIKOB KpHTepHER
. Iepeyenn ) 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 PasIMYHBIX ITANAX HX
paooyicu ®roc BO » (dopmupoBanus,
IIpOI‘paMMbI fro H'l oo 'H'n) KOMIETCHINH B npouecce“ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI
AUCHUILTIHHBI) IpOrpaMMBL ouenusanus (o 100-
(HammenoBanne 0aJIILHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
[IPOrPaMMHOTO U NuTtepHera-Bemei" BBICOKOM YPOBHE
arnmnapaTHOTO OCYUIECTBJIIC-MbIE
oOecrieYeHUs IS YMEHHUSI, YCIIEIIHO
MH(POPMAIMOHHBIX MIpUMEHsIeMble
ABTOMATU3UPOBAHHBIX HaBbIKHU; 7-8
CHCTEM 6amioB —
V.VmeTh c(OopMHpPOBaHHEIE,
MHCTAJNTUPOBATh HO cofeprKallue
[IPOrpaMMHOE U OT/ICJIbHBIE
anmnapaTHOE po0OeIBl 3HAHUS;
oOecrieueHne JJIs B IIEJIOM
MH(POPMAIIMOHHBIX U YCHEIIHbIE, HO
ABTOMATU3UPOBAHHBIX coJieprkaiiie
CHUCTEM OTIIebHbIE
H.Bnagers HaBbIKaMu npoOesbl YMEHHUS;
MHC TSN B LIEJIOM
[IPOTrPaMMHOTO U YCHEIHOe, HO
annapaTHOro cozepxariee
oOecTieUeHHS JTS OT/ICJIbHBIE
MH(POPMALNOHHBIX H pooeTs
ABTOMAaTU3UPOBAHHBIX NIPUMEHEHHE
CHCTEM HaBBIKOB; 5-6
OaoB — o011He,
HO HE
CTPYKTYpUPOBAaHH
ble 3HAHUS;, HE
CHUCTEMATHYECKU
OCYIIECTBIISIEMbIE
YMEHHUsI; HE CH-
CTEMaTHYECKH
NIpUMEHSIEMbIE
HaBBIKH; 4 1
MeHee 0aIoB —
CTYIEHT
00HAPYKUIT
HECOCTOSITEIb-
HOCTH OTBETOB
(10)
3.3HaTh OCOOEHHOCTH, 9-10 6aymoB —
TIPUHITUITBI 1 chopmMupoBaHHBIE
TEXHOJIOTHH CHUCTEMAaTHUECKUE
MHCTAJISIIAA [IpakTudeckas pabota 3HaHMSI; Ha
[IPOrPaMMHOIO U Ne4. PazpaboTka BBICOKOM YpOBHE
arnmnapaTHOro CUCTEMBI YIaJIEHHOTO  |OCYILLIECTBIIsSIE-Mble
5 OIK-5 oOecTieYeHUs IS MOHUTOPHUHTA U YMEHHUSI, YCIEIIHO

MH(POPMAIIMOHHBIX H
ABTOMAaTU3UPOBAHHBIX
CHCTEM

V.Vmethb
MHCTAJLTUPOBATH
MPOTrPaMMHOE 1
arnmapaTHOe

yIIpaBICHUS
COCTOSIHHEM OOBEKTA C
momorisio Web-
nHTepdeiica

MIPUMEHSIEMBIC
HaBBIKH; 7-8
OaynoB —
c(hopMHpPOBaAHHEIE,
HO COJIepIKAIIie
OTIeNBHBIE
TpoOeITbl 3HAHUS;




HHbIC MaTepHaJbl,

KOHTpOJ’leble 3aJaHUA WIH

3Taﬂbl HeOﬁXOHl/lMLle JJISl OIIEHKH “02:::;1]:::; -
MIDOBAHMS 3HAHUH, yMeHH i1, HABBIKOB KDHTEDHEB
¢dopmupo " Iepeyenn (3YHLI: o (WJIM) ONbITA purep
KOMIIETCHII NN 1 JIeATeJIbHOCTH OMCHHBAHII
Ne ¢opmupyembIx (3. . .3.“, > KOMIIeTeHI il Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
n/n 260 eii KOMIIeTeHIIMH V.1...¥.n, dopMuEpoBanus Pa3IHYHBIX ITANAX HX
P no ®I'OC BO H.1...H ll) KoMIleTeHHii B pouecce (bopvmposanus,
HpOI‘paMMbI oelloce . .~ OIMUCaHHUEe IIKAJ
0CBOEHHSI 00pa30BaTeILHOI onenuBasms (00 100-
JUCUMILIHHBI) NpPOrpaMMel u »
0aJIILHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
oOecrieueHue AJis B IIEJIOM
MH(POPMAIIMOHHBIX yCHEIIHbIE, HO
ABTOMATU3UPOBAHHBIX coJieprkale
crucTeM OT/ICIIbHBIC
.Bnanetr HaBbIKAMH poOeIIbl YMECHHUS;
H.B 0 ;
MHCTAJISLIUA B IIEJIOM
[IPOrPaMMHOIO U YCHELHOE, HO
annapaTHOro cozepxariee
o0OecTieUeHHS JTS OT/ICJIbHBIE
MH(POPMALMOHHBIX H pooeTB
ABTOMAaTU3UPOBAHHBIX NIPUMEHEHHE
CHCTEM HaBBIKOB; 5-6
OatoB — 001IHeE,
HO HE
CTPYKTYpUPOBAaHH
bI€ 3HAHHUS; HE
CHCTEMAaTHYCCKHU
OCYLIECTBIISIEMbIE
YMEHHUSI; HE CU-
CTEMaTHYeCKH
NIpUMEHSIEMbIE
HaBBIKH; 4 1
MeHee 0ajIoB —
CTYJIEHT
0OHAPYKUIT
HECOCTOSITEIIb-
HOCTb OTBETOB
(10)
3.3HaTh 0COOEHHOCTH, 9-10 6aymmoB —
MPUHIIUAIIBI 1 c(hopMHUpPOBaHHBIC
TEXHOJIOTHH CHCTEMAaTHYECKHE
MHCTAIIS AN 3HAHUS; HA
[IPOrPaMMHOIO U BBICOKOM YpOBHE
arnnapaTHOro OCYUIECTBIIsIC-MbI€
oOecrieueHus s YMEHMUSI, YCIEIIHO
MH(OPMAIMOHHBIX U MIpUMEHSIEMbIe
ABTOMATU3MUPOBAHHBIX HaBBIKH; 7-8
crucTeM GaynoB —
V.VmeTs KOHTpOILHEIE chopMHpOBaHHBIE
5. Pa3paboTtka I/II-.ICTaJTHI/I oBATE Bornpockl. [To Teme Hopcong KALITHE ’
6 [mporpammuoro  |OIIK-5 P "Pa3paboTka p
MPOTrPaMMHOE H OT/ICJIbHBIC
obecrieueHus [IPOTPaAaMMHOTO
arnmnapaTHOe I I——" po0OeTbl 3HAHHUS,
oOecrieueHue JJis B LIEJIOM
MH(POPMAIIMOHHBIX yCHEIIHbIE, HO
ABTOMAaTU3UPOBAHHBIX coJieprkaie
crcTeM OT/ICJIbHBIE
.Bnanetr HaBbIKAMU poOeIIbl YMEHHS;
H.B 0 ;
MHCTAJIS AN B LIEJIOM
MPOTpaMMHOTO U yCIIEIIHOE, HO
aInapaTHOTO cojepIKaiiee
oOecrieueHus JIs OT/IeJIbHBIE

MH()OPMAIMOHHBIX H

TPOOEITBI




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

3Taﬂbl HeOﬁXOHl/lMLle JJISl OIIEHKH “02:::;1?::; -
(l)Ole/IpOBaHI/lH (3YH[,I' 3HAHUH, yMeHH i1, HABBIKOB KpHTepHER
. Iepeyenn ) 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 PasIMYHBIX ITANAX HX
paooyicu ®roc BO » (dopmupoBanus,
IIpOI‘paMMbI o H'l oo 'H'n) KOMIETCHINH B npouecce“ OIMUCaHHUEe IIKAJ
0CBOEHHSI 00pa30BaTeILHOI
AUCHUILTIHHBI) IpOrpaMMBL ouenusanus (o 100-
(HammenoBanne 0aJIILHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
ABTOMATU3UPOBAHHBIX MIpUMEHEHHE
crucTeM HaBBIKOB; 5-6
6aoB — 001IHeE,
HO HE
CTPYKTYpHUPOBAaHH
bI€ 3HAHUS; HE
CHCTEMAaTHYECKHU
OCYLIECTBIISIEMbIE
YMEHHUSI; HE CU-
CTEMaTHYECKH
NIpUMEHSIEMbIE
HaBBIKH; 4 U
MeHee 0aioB —
CTYJEHT
0OHapyKUIT
HECOCTOSITEIIb-
HOCTb OTBETOB
(10)
9-10 6ammoB —
c(hopMHUpOBaHHBIC
CHUCTEMATHYECKHE
3HAHUS; HA
3.3HaTh OCOOCHHOCTH, BBICOKOM YPOBHE
IPUHLIUIIBL 1 OCYUIECTBIIsIC-MbI€
TEXHOJIOTHUH YMEHHUSI, YCTIEIITHO
WHCTAJUISIIUN MIPUMEHSEMbIe
[IPOIPaMMHOIO U HaBBIKH; 7-8
aTmnapaTHOTO 6amioB —
o0eCTICUCHUS IS c(hopMHUPOBAHHEIE,
MH()OPMALMOHHBIX U HO CoJiep Kallye
ABTOMAaTU3UPOBAHHBIX OT/ICJIbHBIE
cHcTeM [IpakTudeckas pabota | mpoOeibl 3HAHUS;
V. VYMeTh No5. Cucrema B LIEJIOM
MHCTAJNTUPOBAThH MOHHUTOPHUHIa YCHEILHbIE, HO
7 OIK-5 [IPOrpaMMHOE U COCTOSTHUS coJieprkaie
arnmapaTHOe [TPOMBIIIIJICHHBIX OT/ICJIbHBIC
oOeCTICUeHHE JIJIs BBICOTHBIX pOoOENTBl YMEHUS;
MHDOPMAIIMOHHBIX U |[KOHCTPYKIIMH B PEXKUME B LIEJIOM
ABTOMATH3UPOBAHHBIX [PEATBHOTO BPEMEHU YCTEIHOe, HO
crcTeM cojieprkaiiee
H.Bianets HaBBIKAMH OTJEIbHBIC
MHCTAJISIIAA poOeBI
[IPOrPaMMHOIO U MIPUMEHEHHE
AIIapaTHOr o HaBBIKOB; 5-6

oOecrieueHust Il
MH()OPMAIIMOHHBIX U
ABTOMATH3UPOBAHHBIX
CHCTEM

6asI0B — o0IIue,
HO HE
CTPYKTYPUPOBaHH
bI€ 3HAHUS; HE
CHCTEMATHYECKH
OCYIIECTBIISIEMbIE
YMEHUS; HE CH-
CTEMATHYECKH




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

Heo0X0AMMbIe JUIST OLIEHKH Omucanue
Iranml o1 Lt ot nokasareJeii u
MHUDOBAHUS . 3HAHUH, YMCHHH, HABBIKOB KpHTepHeB
¢dopmup . Iepeuenn (3YHLI. H (WIK) onbITa
Nt KOMIIETCHIIUH 3.1...3 JesITeTbHOCTH. OTCHIBAHITH
e (popmupyembix ( .d...2.n, i KOMIeTeHI il Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
11/[[ . KOMIICTCHIINHN Y.l .. .Y.n dopMuEpoBanus Pa3JIMYHBIX ITanax X
paboueii K PMHPC ¢dopmuporanus,
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce
IIpOI‘paMMbI oelloce . .~ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI 100
AUCHUILTIHHBI) - onenusanus (no 100-
0aJIILHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
MIPUMECHSICMBIC
HaBBIKH; 4 1
MeHee 0ayioB —
CTYACHT
00OHapy )
HECOCTOSITEIb-
HOCTB OTBETOB
10)
5 bamroB —
c(hopMHUpOBaHHBIC
CHUCTEMaTHUYECKHUEC
3HaHUS; Ha
BBICOKOM YPOBHE
OCYIIECTBIIsIEMbIE
MEHUSI, YCIICIITHO
3.3HaTh OCOOEHHOCTH, y 2 Y
TPUMEHSIEMBIC
[IPUHITUIIBI 1
HaBBIKH; 4 Oaiia
TEXHOJIOTHH
MHCTAJUIAIHH
c(OopMHpOBaHHEIE,
MIPOTPaMMHOTO U
HO COJIepIKAIIIe
aTrmapaTHOTO
OT[ICNb-HEIC
oOecTiedeHAs IS
po0OeTBl 3HAHUS,
MH(POPMAIMOHHBIX
B IIEJIOM
ABTOMATH3UPOBAHHBIX
yCIIeITHEIE, HO
cnerem KoHTponbHbIE cozeprkale
6. Y. YmeTh P p
N Borpockl. [1o Teme OT/IeJIbHbIE
MuaycTpuanbHbIid WHCTALTHPOBATh N o
. WuayctpuanbHbIi npoOebl YMEHUS;
(TTPOMBIIIUIEHHBIIT) [IPOrPaMMHOE U o
8 .~ |OIIK-5 (TIpOMBIILTEHHBII) B IIEJIOM
MHTEPHET Beleit arnmnapaTHOe .
. nHTepHeT Bemen [loT YCIIEIHOE, HO
[1oT (Industrial oOecriedeHne IS .
. (Industrial Internet of coJieprkaiiee
Internet of Things) MH(POPMAIMOHHBIX . "
Things) OTIENIbHBIE
ABTOMATH3UPOBAHHBIX
pooeTBI
CHCTEM
MIpUMEHECHHE
H.Biagers HaBbIKAMU
HaBBIKOB; 3 Oaria
MHCTAJUIS N
— o011ue, HO HE
[IPOrPaMMHOTO U CTDVKTYDHOOBAHH
arnmapaTHOTO PYKTYpHP
bI€ 3HAHUSI, HE
oOecriedeHns st
CHUCTEMaTHYCCKH
MHGOPMAMOHHBIX
OCYIIECTBIISIEMbIE
ABTOMATH3HPOBAHHBIX
YMEHHS; HE
CHUCTEM
CHUCTEMaTHYCCKH
MIPUMEHSIEMBIC
HaBBIKHY; 2 Oaya
— CTYJIEHT
00OHapy)ni
HECOCTOSTEIIEHOCT
b OTBETOB. (5)
3.3HaTh 0coOeHHOCTH, |[IpakTnueckas pabora | 9-10 GammoB —
TIPUHITUITBI 1 No6. ITpoektupoBanue |chopMupoBaHHBIE
9 OI1K-5 TEXHOJIOTUHU CHCTeMbl MOHUTOPHUHTA | CACTEMATHYECKHE
MHCTAJUIS A MHUKPOKJIFMATa B 3HaHUS; Ha

[IPOTPaMMHOTO U

MMOMCIICHUH

BBICOKOM YPOBHE




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

HeOﬁXOHl/lMLle JJISE OIICHKH Omucanue
OTansl " M nokasareJeii u
MHUDOBAHUS . 3HAHUH, YMCHHH, HABBIKOB KpHTepHeB
¢dopmup Iepeuenn (3YHLI. H (WIK) onbITa
Nt KOMIIeTeHIU i 3.1...3 JesITeTbHOCTH. OTCHIBAHITH
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
HporpaMMbI oelloce . .~ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI onenuBasms (00 100-
JUCUMILIHHBI) NpPOrpaMMel u »
0aJIILHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
arnmnapaTHOTO OCYUIECTBJIIC-MbIE
oOecrieueHUs IS YMEHHUSI, YCIIEIIHO
MH(POPMAIIMOHHBIX MIpUMEHsIEMblIe
ABTOMATU3UPOBAHHBIX HaBbIKH; 7-8
CHCTEM 6amioB —
Y.Vmers c(opMHUpOBaHHEIE,
MHCTAJNTUPOBATh HO cofeprKallue
[IPOrpaMMHOE U OT/ICJIbHBIE
anmnapaTHOE po0OeTIBl 3HAHUS;
oOecrieueHne JJIs B IIEJIOM
MH(POPMALMOHHBIX U YCHEILHBIE, HO
ABTOMATU3UPOBAHHBIX coJieprKariiie
CHUCTEM OTIIebHbIE
H.Bnagers HaBbIKaMu npoOesbl YMEHHUS;
MHC TSN B LIEJIOM
[IPOTrPaMMHOTO U yCHEIHOe, HO
arnmnapaTHOTO cojeprKaliee
oOecTieUeHHS JTS OT/ICJIbHBIE
MH(POPMALMOHHBIX H pooeTB
ABTOMAaTU3UPOBAHHBIX NIPUMEHEHHE
CHCTEM HaBBIKOB; 5-6
OaytoB — o011He,
HO HE
CTPYKTYpUPOBAaHH
ble 3HAHMS;, HE
CHUCTEMATHYECKU
OCYIIECTBIIIEMbIE
YMEHHUsI; HE CH-
CTEMaTHYECKH
NIpUMEHSIEMbIE
HaBBIKH; 4 1
MeHee 0aIoB —
CTYJEHT
0OHap YU
HECOCTOSITEIb-
HOCTH OTBETOB
(10)
3.3HaTh OCOOEHHOCTH, 5 6aoB —
TIPUHITUITBI 1 chopmMupoBaHHBIE
TEXHOJIOTHH CHUCTEMATHUECKUE
MHC TSN 3HAHWSI, HA
7. OnpIT [IPOrPaMMHOI0 U BBICOKOM YPOBHE
pOrp KoHTpoibHbIe M
MCIIOJIb30BAHUS arnmnapaTHOro OCYUIECTBIISIEMbIE
Bonpockl. [To Teme
«(YMHBIX» oOecTiedeHUs s N YMEHMUSI, YCIEIIHO
. OnBIT UCTIOJB30BAHUS
10 |ycTpo¥icTB 1 OIIK-5 MH(QOPMaMOHHBIX U . NIPUMEHSIEMbIE
(«YMHBIX» YCTPOHCTB U
[1epPCIEKTUBBI ABTOMAaTU3UPOBAHHBIX HaBBIKY; 4 Gaya
[IEpPCIEKTUBBI Pa3BUTHUS
[pa3BUTHSA crcTeM o —
N MHTEpHETA BElleH
MHTEPHETA BELIEN Y. YMerhb c(hopMHUpPOBaAHHEIE,
MHCTAJIJTUPOBATh HO cojiepKariie
MpOTpaMMHOE U OT/EJIb-HbIE
arnmapaTHOe TPOOEITBI 3HAHUS;

oOecIIeueHuE I

B IICJIOM




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

3Taﬂbl Heo0X0AMMbIe JUIST OLIEHKH “02:::;1];]:; -
(l)Ole/IpOBaHI/lH (3YH[,I' 3HAHUH, yMeHH i1, HABBIKOB KpHTepHER
. Iepeyenn ) 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 PasIMYHBIX 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 0aJIILHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
MH(POPMAIIMOHHBIX yCIIEUIHbIE, HO
ABTOMATU3UPOBAHHBIX coJiepKalye
CHCTEM OTJeNbHbIC
H.Bnagets HaBbIKaMu poOesbl YMCHHS,
MHC TSN B LIEJIOM
[IPOTrPaMMHOTO U yCIIEIIHOE, HO
annapaTHOro cozepariee
oOecTiedeHns I OTIEbHbIE
MH(POPMALMOHHBIX H poOes
ABTOMAaTU3UPOBAHHBIX NIPUMEHEHHE
CUCTEM HaBBIKOB; 3 Oaria
— o0mue, HO HE
CTPYKTYPHUPOBaHH
b€ 3HAHUS; HE
CHCTEMaTHYeCKH
OCYILECTBIISIEMBIE
yYMEHHUsI; He
CUCTEMATHYECKU
NIPUMEHSIEMbIE
HaBBIKH; 2 Oaia
— CTYJEHT
0OHap YU
HECOCTOSITENIBHOCT
b OTBETOB. (5)
9-10 6ammoB —
3.3HaTh 0COOEHHOCTH, c(opMHUpPOBaHHbIC
MPUHIIUAIIBI 1 CHUCTEMaTHYECKHUE
TEXHOJIOTHH 3HaHUS; Ha
MHCTAJUISAIIH BBICOKOM ypPOBHE
MPOTPaMMHOTO U OCYILECTBIISIC-MbIE
arnnapaTHOro YMEHHUSI, YCIEIIHO
oOecTiedeHAs IS NIpUMEHSIEMbIE
MH(POPMAIMOHHBIX HaBbIKHU; 7-8
ABTOMAaTU3UPOBAHHBIX OamioB —
CUCTEM c(opMHUpOBaHHEIE,
V.VmeTs [TpakTueckas pabota | HO COAEpIKAIIHe
MHCTAJUIUPOBATh No7. ITpoexTupoBaHue OTHEJIbHBIE
11 OTIK-5 [IpOrpaMMHOE U CHCTEMBI po0OeTIBl 3HAHNS;
aTmapaTHOe ABTOMATH3AIUN JKAIOTO B IIEJIOM
oOecriedeHne IS I KOMMEPYECKOTO yCIIEUTHBIE, HO
MHGOPMAMOHHBIX U [IOMEIICHUS CoJIepIKaIie
ABTOMAaTU3UPOBAHHBIX OTJENbHbIE
CUCTEM po0OeTbl YMCHHS,
H.Bnanerr HaBBIKaMU B LIEJIOM
MHCTAJISIUU YCIIEIIHOE, HO
[IPOrpaMMHOIO U cozepxkariee
arnmnapaTHOro OTJENbHbIE
oOecTiedeHns st Ipo6eTsI
MH(POPMAIMOHHBIX NIPUMEHEHUE

ABTOMATU3UPOBAHHBIX
CHUCTEM

HaBBIKOB; 5-6
6annoB — oOmrue,
HO HE




Tanel
¢opmupoBanus
Ne KOMIIETEeHIIH I
3 (Tema u3

padoueii
MPOTrpaMMBbI
JUCUMILIHHBI)

n/n

Ilepeuyensn
(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
KOMIIeTeHIIN Ha
Pa3IMYHBIX 3TANAX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ounenuBanus (mo 100-
0aJIILHOI 1IKaJIe)

CTPYKTYPHPOBaHH
bI€ 3HAHHUS; HE
CHCTEMAaTHYECKHU
OCYILIECTBIIIEMbIE
YMECHUS; HE CH-
CTEMAaTHYECKH
TIPUMEHSIEMBIC
HaBBIKH; 4 1
MeHee 0ajIoB —
CTYACHT
0OHapYKUI
HECOCTOSTEb-
HOCTEL OTBETOB

(10)

Hroro 100
6.2. IIpoMesKyTOUHBIH KOHTPOJIb (324€T, IK3aMEeH)
Pado4nMm y4yeOHBIM IVIAHOM NPEeIyCMOTPeH 3adeT B cemecTpe 32.
BOITPOCHI JJ15 ITPOBEPKU 3HAHUI:
1-it Bompoc Oumera (30 OGamrtoB), Bun Bompoca: Tect/mpoBepka 3HaHuil.  Kpurtepwuii:

MaxkcuManbHOE KOTHUYECTBO OaioB, KOTOPbIE MOXKET MONYyYUTh KKl CTYACHT 32 TECT B
OTHOCHUTENIbHBIX enuHunax paBHseTcss 30-tu. Kaxaplii nmpaBUIbHBIM OTBET OLICHMBAeTCS B 1
0as1, MOJYYEeHHBIN pe3ynbTar ASTUTCS Ha 00Iee KOITUYECTBO BOMPOCOB B TECTE U YMHOXKHUTCS

Ha 30..

Komnerennusa:

o0ecneueHue AJIsA l/lH(l)OpMaIIHOHHI)IX H ABTOMATU3UPOBAHHBIX CHCTEM
3Hanue: 3HATH OCO6CHHOCTI/I, NPpUHIUIIBI W TCXHOJOIMHW HWHCTAUIAIHUU HOPOrpaMMHOIoO U
arrmapaTHoro obecneyeHus JJIsL I/IH(l)OpMaIII/IOHHBIX U aBTOMAaTHU3UPOBAHHBIX CUCTEM

O 00 1N DN K W~

10. aTepHeT-BenM B 3paBOOXpaHeHUH («YMHAsI METUITITHAY)

11. aTepHeT Bemieil Kak «CeTh ceTei»
12. Hcnons3oBanue

IMPOU3BOACTBO»

«YMHBIX»

YCTPOMCTB B MPOMBIIUIEHHOM TMPOU3BOJCTBE

OIIK-5 Cnoco0eH HHCTAVIMPOBATH TNPOrpaMMHOE MW  aNNapaTHoe

. ABTOMaTH3MPOBaHHAsl CUCTEMA YIPABIEHUS TEXHOJIOTUYECKUM IIPOLIECCOM
. Apudmerrndeckas 00pabOTKa JaHHBIX (CHCTEMBI KOMaH]T)
. Apxurekrypa Uurepnera Bemreii (IoT)
. ApXHUTEKTypa MUKPOKOHTPOJIJIEPOB

. becripoBoiHBIE CEHCOPHBIE CETH

. B3anmopencTBre yenoBeka 1 MalluHbI
. Unentudukanus ycTpoicTB B ceTH ¢ moMouisio MuTepHer nporokona IP Bepcuu 6
. Unnycrpuanehbiil (mpomeinuieHHbIN ) natepHet Beuleit (1IoT)
. IHTErpupoBaHHbIe N3MEPUTEIIBHBIE CUCTEMBI

«YMHOE



13. Mcnionb30BaHUE «YMHBIX» YCTPOICTB B CEJIbCKOM XO3SIIICTBE

14. Victionb30BaHNUE «YMHBIX» YCTPOUCTB B DJHEPreTUKE («YMHAast YHEPTHUS)

15. Mcnonb3oBaHuE «yMHBIX» YCTPOMCTB IpU YIPABJIEHUU HEJIBUKUMOCTBIO («YMHBIM JOMY,
«YMHBIIA TOPOa»)

16. Vcropust Unrepuera Bewieit (IoT)

17. Kimroueblie chepnl npumenenus [1oT

18. Kommynukanuu 6ombioro paguyca aeiictus (2G/3G/4G, WiMAX)

19. Kommynukaruu Manoit gansnoctu (Ethernet, RFID, NFC, Bluetooth, Wi-Fi)

20. MaremaTtuueckasi 3J€KTPOHUKA

21. Mukpomnpoueccopsl, HaMsITh © MUKPOKOHTPOJLIEPHI

22. O6nactu npumenenus: Murepuera Bemieit (1oT)

23. O01mue NPUHIMITBI MEKMAITHHHOTO B3aUMOICHCTBUS

24. OnTUYecKy pacro3HaBaeMble HICHTH(PHUKATOPHI

25. OnbIT UCHIONIB30BAHUSI «YMHBIX» YCTPOICTB B aBTOMOOMIIBHOM MPOMBIIITIEHHOCTH («Y MHBIH
TPaAHCIIOPT»)

26. OnbIT UCHOIB30BAHUS «YMHBIX» YCTPOUCTB MPHU OKa3aHUH OAHKOBCKUE yCIyT

27. Opranu3anus naMsTd MUKPOKOHTPOJIEPOB

28. OCHOBHBIE OHATHUS U IPHUHLIMIIBI CEHCOPHBIX CETEH

29. [Ipubops! yuéra noTpedIIeHHS peCypCOB

30. IIpoGnembl HOpMATUBHO-TIPaBOBOIO perynupoBanus B chepe loT

31. IIpoGnembl OTCYTCTBUS €IMHBIX CTaHAApPTOB Juid HTepHeTa Bewlet

32. [IlporpamMMmupoBaHHE MHUKPOKOHTPOJJIEPOB, S3bIKW M HMHCTPYMEHTAIbHBIE CpEACTBa
IPOrPaMMHUPOBAHHUS

33. IIpoexTupoBanue ycTpoUCTB Ha MUKPOKOHTPOJLIEpax

34. IIpoMblIIIEHHBIE CETH IS peaIl3alui MEKMAIIMHHOTO B3aUMOEHCTBHS

35. Papuouacrornas uneHtudukaius RFID

36. Pactipenenénnas cucrema ynpasienus, PCY

37. Pucku MHTepHeTa Belei, KOHPHUIECHIIMAIbHOCTh JaHHBIX U KHOepOe301macHOCTh

38. CriocoObl B3aMMOICUCTBUS C HHTEPHET-BEIIaMU

39. CpenctBa 06paboTku 1aHHBIX B cucteMax loT

40. CpeicTBa onpeielieH|ss MECTOHAX0XK/ICHUS B pexkume peaibHoro Bpemenu RTLS (Real-time
Locating Systems)

41. CpenctBa nepeavyu TaHHBIX

42. CpenctBa cObopa 1aHHBIX, JIEMEHTapHbIE TaTYUKU U CPEJICTBA U3MEPEHHUS

43. CrangapTsl TEXHOJIOTHH nepeaayu faHHbIX B [0T

44. Texnonornueckas apxutekrypa lloT

45. lIndpoananoroseie U aHAIOTO-IIU(PPOBBIE MPEeoOpa3oBaATENN

46. DBomtonus BeO-TexHonoruit u uTepHera

TUITOBBIE 3AJIAHHWS J1J151 IPOBEPKM YMEHUI:

2-i Bompoc Owmitera (35 GamnoB), BUA Bompoca: 3ajanue Ha ymenune. Kpurepuit: 32-35 Gannos
— 3aCJIY’)KMBACT CTYJICHT, 0OHAPYXUBIIIHIA BCECTOPOHHEE, CHCTEMAaTHIECKOE U TIIyOOKOE 3HAaHUE
yueOHOro MaTepuana, CaMOCTOSTEIbHO OTBETHUBIIMHA Ha BOMPOCHL, OTBET OTIUYACTCS
00raTCTBOM M TOYHOCTBHIO MCIIOIB30BAHHBIX TEPMHHOB, MaTEPHAJ U3JIaracTcs MOCIeI0BATSIIEHO
U JIOTUYHO; 25-32 Oanna — 3aclyKHUBaeT CTYACHT, OOHAPYXUBIIHKA MOTHOE 3HaHHE Y4eOHOTO
MaTepuaiga, He JOIYCKAIOMUH B OTBETC CYIICCTBEHHBIX HETOYHOCTEH, CaMOCTOSTEIIEHO
OTBETHUBIIUK Ha BOMPOCH; 14-25 OaloB — 3aciyXHBaeT CTYIEHT, OOHapYXUBIIHA 3HAHUE
OCHOBHOTO y4eOHOro marepuaia B 00bEéMe, HEOOXOJAMMOM I JajbHEHUIIed y4eObl, OJHAKO
JOITYCTHUBIINIA HEKOTOPHIE IOTPEITHOCTH MPU OTBETE HA BOMPOCH; 13 1 MEHee — BBICTABISICTCS
CTYACHTY, OOHapy)XHMBIIEMY MpPOOETbl B 3HAHHIX WM OTCYTCTBHE 3HAHWMN MO 3HAYUTEIHLHOU
9aCcTH OCHOBHOTO y4e€OHOT'0 MaTepualia, TOMYyCTUBIIEMY MPUHIIUITHAIBHBIE OIUOKU TPU OTBETE
Ha BOIPOCHI.



Kommnerennusi: OIIK-5 CnocofeH HHCTA/UIMPOBaTh MNPOrpaMMHOe M annapaTHoe
obecnieyeHue 111 HHPOPMAUMOHHBIX H ABTOMATH3MPOBAHHBIX CHCTEM

YMmenue: VYMeTb HMHCTAIUPOBATh MPOrpaMMHOE U amlmaparHoe oOecneueHue  Jyis
MH(OPMALIMOHHBIX U ABTOMATU3UPOBAHHBIX CHCTEM

3amaga Ne 1. IlpencraButh mporpamMMmHyIo peanm3aruio Ha C++, KoTopas OyJaeT BBIIOIHATH
(GYHKIIMM COTJIACHO BapHaHTy 3aJaHHsl M OINpPENelIUTb COCTAaB HEOOXOAUWMBIX [UIsl 3TOTO
YCTPOMCTB.

3amaua Ne 2. [lpeactaBuTh CTPYKTYPHYIO CXEMY YCTpOHCTBa Ha 0a3e MHKPOKOHTpOJUIEpa
ATmega328 u ckerdy Ha C++, KOTOphle OYAYT BBIOTHATH (YHKUIMHU TPEACTABICHHBIC B
BapHaHTE 3a/laHusl.

TUITOBBIE 3ATAHMA JUTA ITPOBEPKH HABBIKOB:

3-ii Bompoc Oumiera (35 GamnoB), BUJ Bompoca: 3ajanue Ha HaBblku. Kputepuii: 32-35 6amios
— 3aCIyXXHBAeT CTYACHT, OOHAPYKUBIINN BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITyOOKOe 3HAHHE
y4eOHOTO MaTepualia, CaMOCTOSATEIIBHO OTBETUBIIMI Ha BONPOCHI, OTBET OTIMYACTCS
00raTCTBOM M TOYHOCTBHIO MCIIOJIB30BAHHBIX TEPMHUHOB, MaTEPHAJ U3JIaracTCs MOCICI0BATCIIEHO
U JIOTUYHO; 25-32 Oaia — 3aciIy’)KMBaeT CTY/ACHT, OOHAPYXHMBILIUI MOJHOE 3HAHHE Y4eOHOTO
MaTepuana, HE JOIYCKAlOmMUiA B OTBETC CYIICCTBEHHBIX HETOYHOCTEH, CaMOCTOSTECIIEHO
OTBETUBIIMK Ha BONPOCHI; 14-25 0auioB — 3acily)KUBAeT CTYACHT, OOHAPYKUBIIMK 3HAHHE
OCHOBHOTO y4e0HOro marepuajia B 00bEME, HEOOXOAMMOM JUIsl JAalibHEHIIeH y4eObl, OJHAKO
JIOITYCTUBIIIMNA HEKOTOPBIC MIOIPEITHOCTH MIPU OTBETE HA BOMPOCHI; 13 1 MEHEe — BBICTABIISAETCS
CTYICHTY, OOHAPYXKUBIIEMY MPOOETbl B 3HAHWSAX WM OTCYTCTBHE 3HAHWHA 1O 3HAYUTEIHHON
YacTH OCHOBHOT'O Y4€OHOTr0 MaTepualia, JOMyCTUBIIEMY NPUHIUITHATIbHBIC OIIHOKH IPU OTBETE
Ha BOIPOCHI.

Kommnerennusi: OIIK-5 Cnocofen HHCTA/UIMPOBATh NPOrpaMMHOE MW annapaTHoe
olecnieyeHue 111 HHPOPMALMOHHBIX H ABTOMATH3MPOBAHHBIX CHCTEM

Habik: Brnanerp HaBbIKaMHM MHCTAUISILMKA NMPOTPAMMHOIO M amlapaTHOro oOecredeHus At
I/IH(i)OpMaHI/IOHHI:IX 1 aBTOMAaTU3HUPOBAHHBIX CUCTEM

3ananue Ne 1. Hanucare nporpamMmy [uisi MUKPOKOHTPOJUIEPHOTO YCTPONCTBA BBIOJIHSIOLLYIO
(GyHKIIMY NpeACTaBIeHHbIE B BApDUAHTE 3aJaHUS

3amanue Ne 2. Pa3pabotarh (yHKIMOHAIbHYIO CXEMY MHMKPOKOHTPOJUIEPHOTO YCTPOWCTBA, B
COOTBETCTBUU C OIIMCAHUEM COTJIaCHO BapHAHTY 3aJaHUS

OBPA3EIL] BUJIETA

MHHHCTEPCTBO HAyKH U Bhiciiero obpasosamms  Harnpasienue - 09.03.03 IMpuknaanas
Poccuiickoii eneparuu UHpOopMaTHKa

denepanbHOE TOCYIapCTBEHHOE OIOPKETHOE TIpoduis - MHPOPMALMOHHbIE CHCTEMbI 1
o0Opa3oBaTeNpHOE YUpEKICHHE

BBICIIETO 00pa3oBaHuUs TEXHOJIOTMH B yIIPABJICHNN
«BAMKAJIbCKUM TOCYJIAPCTBEHHBIN Kadenpa maTeMaTHyeCKuX METOJ0B U
YHUBEPCHUTET» 1 (POBBIX TEXHOJIOTUI
(®I'BOY BO «bI'Y») Hucuunnuna - UHTEpHET Belei
BWJIET Ne 1

1. Tect (30 GamoB).

2. [IpencraBuTh CTPYKTYPHYIO CXEMY YCTPOMCTBA HA Oa3e MUKPOKOHTPOJLIEPA
ATmega328 u cketd Ha C++, KOTOpBIE OYAYT BBIMOIHATH (DYHKITUHU TIPEACTABICHHBIC B
BapuaHTe 3aaaHus. (35 6aioB).



3. Pa3zpaboTtars GyHKIMOHATBHYIO CXEMY MUKPOKOHTPOJIJIEPHOTO YCTPOMCTBA, B
COOTBETCTBUU C ONHMCAHUEM COTJIACHO BapUaHTY 3aAanus (35 6aision).

CocrtaBurenb M.M. bycesko

3aBenyrouui kapeapoi A.B. Ponuonos

7. IlepeyeHb OCHOBHOI M 10NIOJTHUTEJIBLHOM y4eOHOH JUTEPaTypPbl, HEO0X0AMMOM IS
OCBOEHMS IMCHUIJIMHBI (MOXYJIs1)

a) OCHOBHAs JIMTepaTrypa:

1. YepnocsutoB A. Visual C++ 6 u MFC. Kypc mist nmpodeccnoHanoB [ DIeKTpOHHBIN pecypc].
Opui. K KH.. D1ekTpoH. nporp./ A. UepHocButos.- [b. m.], [6.r].-538c.

2. I'enkun A. C., MuxeeB A. A. Anekceil AnekcanjapoBuu biokueiin B MHTepHeTe Belei.
Blockchain in the Internet of things/ A. C. I'enkun, A. A. Muxees// Homep xypnaina, Ne 10, C.
3-11, 2017, u.3 2-202

3. Arees E.O. TexHonoruu HMHTEpDHETA BEHIEH : y4YeOHO-METOAMYECKOE IIOCOOME 10
NPAKTHYECKUM 3aHATHAM U caMocTosTeabHol padore / Arees E.1O., Byceiruna A.B.. — ToMck :
ToMcCKHI TOCYIAPCTBEHHBIN YHUBEPCUTET CHCTEM VIPABIEHUS M PagHOdIEKTpOHUKH, 2024. —
92 c. — Tekcr : saekTpoHHbIi // InbpoBoi oopazoarenbHblil pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/160633.html (mara oOpamienus: 05.05.2026). — Pexum
JIOCTYIA: JJIs aBTOPU3HUP. I10JIb30BaTEaEH

4. Illuaitep, b. Kubepreir: kak BeDKATHL B Mupe yMHBIX Bemer / B. Ilnaiiep ; mepesog M.
Butebckuii, B. CkBopuios ; noxa peaakuueii H. beikoBoii. — Mocksa : Aaenuna ITPO, 2025. —
368 c. — ISBN 978-5-907534-61-2. — Tekcr : snexkrpouusii // Iludposoii 00pa3oBaTeIbHbBINA
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/148581.html (mata
oopamenus: 03.03.2025). — Pexxum goctyna: Juid apropusup. [lonbs3oBareriei

0) AOMOJIHUTEIbHASA JIUTepaTypa:

1. UBanoBa I'. C. I'anuna Cepreesna IlporpammupoBanue. nonyuieHo YMO By30B 1O yHUB.
HOJUTEXH. 00pa3oBaHMI0. Y4eOHUK JUIs BY30B. 2-€¢ u3n., crep./ I'. C. MBanosa.- M.: KunoPyc,
2013.-426 c.

2. bennos A.B. MuxkpokoHTpoaaepsl AVR [DiekTpoHHBIH pecypc] : OT a30B IpOrpaMMHPOBaHMS
0 _co3JaHus mpakthndyeckux ycrpouctB / A.B. benoB. — DneKTpoH. TEKCTOBLIE JAAHHBIE. —
CII6. : Hayka u Texumka, 2016. — 544 c. — 978-5-94387-854-1. — Pexum pgocTyIa:
http://www.iprbookshop.ru/60654.html

3. BogoBo3oB A.M. MUKPOKOHTPOJIECPEI JUIS CHCTEM aBTOMATHKH [DJIEKTPOHHBIM pecypc] :
yueOHoe mocobue / A.M. BoaoBo30B. — DIEKTpOH. TEKCTOBBIC JaHHble. — M. : WHbpa-
Wmxkenepus, 2016. — 164 c¢. — 978-5-9729-0138-8. — Pexum  jgocryma:
http://www.iprbookshop.ru/51727.html

4. Kpemimes A.C. IIpoekTHpoBaHHE CHCTEM HHTEIUIEKTYAIbHOTO VIIPABJICHHUS JOMAaITHEH
ABTOMATUKOM. DJIEMEHTHI TCOPUHU U IPAKTHKYM [DIIEKTPOHHBIN pecypc] : ydueOHoe mocobue /
A.C. Kpemsie, A.B. Turtos, A.H. IIlykuH. — DNEKTpPOH. TEKCTOBBIC jaaHHbIe. — CIIO. :
Vuausepcurer  MUTMO, 2014. — 95 c¢. — 2227-8397. — PexuM JI0CTyIIa:
http://www.iprbookshop.ru/67591.html

5. Maiik IIpeako PIC-MHUKpOKOHTpOJLIEPE]. APXHUTEKTYpPa U IPOrpaMMHUpPOBaHue [ DIEKTPOHHBIN
pecypc] / Tlpeako Maiik. — DJIeKTpOH. TEKCTOBBIE AaHHbIe. — Caparos: IIpodoOpazoBanue,
2017. — 512 C. — 978-5-4488-0062-7. — Pexnm JIOCTVIIA:
http://www.iprbookshop.ru/63584.html

6. OseuknH M.B. DeKTpOHHMKA CHCTEM aBTOMATHYECKOI'O VIpaBJICHHUsS Ha OCHOBE
MMKPOKOHTpOJIepoB cemerictBa AVR [DnexkTpoHHBI pecype] : yueOHoe mocooue / M.B.
OBeuKHH. — DJIEKTPOH. TEKCTOBBIE MaHHBEIE. — OpeHoypr: OpeHOyprcKuii TOCyIapCTBEHHBIN
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yuuBepeuter, O5C ACB, 2016. — 113 c¢. — 978-5-7410-1543-8. — PexumMm mocryma:
http://www.iprbookshop.ru/69975.html

7. OCHOBBEI IPOrPAMMHPOBAHHS MHKDPOIIPOLIECCOPHBIX KOHTPOJUIEPOB B IM(POBBIX CHCTEMAX
YIIPAaBICHMS TEXHOJOIMYECKUMHU IpolieccaMu [ DIeKTpOHHBIA pecype] : yuedbHoe nocoodue / B.C.

Kynpssmos [u  ap.]l. — DIeKTpoH. TEKCTOBbIE maHHble. — Boponex: Boponexckui
FOCYIAPCTBEHHBIN YHUBEPCUTET MH)KCHEPHBIX TexHoaorui, 2014. — 144 c. — 978-5-00032-
054-9. — Pexxum goctymna: http://www.iprbookshop.ru/47437.html

8. PoGoTuzanms ousHec-npoieccoB (RPA) : yueonuk / A.M. HeyaeB [u ap.].. — MockBsa : Al
IIu Ap Memma, 2026. — 470 c. — ISBN 978-5-4497-5430-1. — Tekcr : DAE€KTPOHHBIA //
Ludposoii 00pa30BaTENbHBIA  pecypc IPR SMART : [caniT]. — URL.:

https://www.iprbookshop.ru/160597.html (;ara obpamenus: 03.05.2026). — Pexum jocryia:
I ABTOPU3HD. MOJIH30BATEIICH

8. Ilepeuens pecypcoB HHGOPMANMOHHO-TEJEKOMMYHMKAIMOHHOH ceTn «MHTepHET,
HEeO0XOAUMBIX JI1 OCBOCHHMS IMCUHUILIMHBI (MOAYJIs1), BKJIKOYasi MpodeccnoHalbHbIe 0a3bl
JAAHHBIX M1 HTHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBI

JUis OCBOGHMSI JUCLMILIMHBI OOYYaroleMyCsi HEOOXOAUMBI CJIEIYIOIUE PecypcChbl
MH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT:
— Caiit baiikanbckoro rocy1apcTBEHHOI0 YHUBEpCUTETa, ajpec nocrtymna: http://bgu.ru/, nocryn
KPYTJIOCYTOYHBIM HEOTpaHUYEHHBIN U3 TI000H Toukn VHTepHeT
— KubepJlennnka, angpec pgoctyma: http://cyberleninka.ru. moctym  KpyriiocyTOYHBIH,
HEOTpaHWYEHHBIN ISl BCEX MOJIb30BaTeNel, OECIUIATHOE YTEHHWE W CKaYMBAHUE BCEX HAYYHBIX
nyonukanuii, B ToM uucie naker «lOpuaumueckue Hayku», KOJUIEKLUUS U3 7 KypHAJIOB IO
IPaBOBEICHUIO
— Hayunas snexkrponnas Oubnmorexka eLIBRARY.RU, anpec nocryma: http://elibrary.ru/.
JOCTYIl K POCCHHCKHM JKypHajlaM, HaXOISIIMMCS TIOJTHOCTBIO WJIM YaCTHYHO B OTKPBITOM
JIOCTYTIE TP YCIIOBUM PETUCTPALUU
— Ilopran "WHdopmanMoOHHO-KOMMYHHKAIIMOHHbIE TEXHOJOTMM B oOpa3oBaHuU", aapec
nocryna: http://www.ict.edu.ru/lib/. roctyn HeorpaHUUYEHHBII
— DnexkTpoHHO-OubIMoTeunas cucrema IPRbooks, aapec nocryma: https://www.iprbookshop.ru.
JOCTYI HEOTpaHUYECHHBIH

9. MeTonnyeckue yKazaHusi VISl 00y4aIOIIMXCS M0 OCBOEHUIO TUCHMILIUHBI (MOIYJIs1)

N3yuaTh JUCHUIUIMHY PEKOMEHIYETCS B COOTBETCTBUM C TOW IOCIIEAOBATENbHOCTHIO,
KoTOpass o0OO3HaueHa B €€ CojepaHWW. J[JIs1 yCIemrHOrO OCBOCHHMS Kypca OOydarommecs
JOJKHBI UMETH TMIEpBOHAUATbHBIC 3HAHUS B 007aCTH WH()OPMALIMOHHBIX TEXHOJIOTHI.

Ha JICKOUAX IMPEnoaaBaTCib O3BYUYMBACT TEMY, 3HAKOMUT C IECPCUHCM JIUTCPATYPHI 110
TeMe, OOOCHOBBIBAET MECTO M pPOJIb 3TOW TEMbl B JaHHOW JUCLIMIUIMHE, PAaCKpHIBACT €€
IpakTHYecKoe 3HadeHue. B xoJe Jekuuil cTyleHTy HeoOXOAMMO BECTH KOHCIEKT, (PUKCHPYS
OCHOBHBIE MOHATHS U POOJIEMHBIE BOIIPOCHI.

[IpakTueckue (ceMUHApPCKUE) 3aHATHS MO CBOEMY COJIEP’KaHUIO CBSI3aHBI C TEMATHUKOU
JIEKIIMOHHBIX 3aHATUN. HaunHaTh MOATOTOBKY K 3aHATHUIO I€JIECO00Pa3HO ¢ KOHCIEKTA JISKIIUH.
3ajmaHre Ha TMPaKTUUECKOe (CEMHUHAPCKOE) 3aHATHE COOO0IIaeTcs Oo0ydJarommMcs JI0 €ro
npoBeneHus. Ha cemuHape mpernogaBaTtenb OpraHU3yeT OOCYXKACHHE HTOW TEMbI, BBICTyMAs B
Ka4ecTBE OpraHW3aTopa, KOHCYJbTaHTAa M OKCIEpTa Y4eOHO-TIO3HABATEIBHOW eSITeThbHOCTH
oOyuatorerocs.

N3ydyenne quctumminHbl (MOIyJisl) BKIIOYAET CaMOCTOSATENbHYIO paboTy 00ydaroIerocs.

OCHOBHBIMU BHJIaMU CaMOCTOSITETHHON pabOThI CTYACHTOB C y4acTHEM IpernoaaBaTeneit
SIBIISTFOTCSL:

¢ TCKYIIUC KOHCYJIbTAllUH,

* KOJUTOKBHYM Kak (popMa KOHTPOJISI OCBOCHHUS TEOPETUIECKOTO COICPIKAHUS TUCIIUITIIHH:
(B 9achl KOHCYJIBTAIMH, PEYCMOTPEHHBIC YICOHBIM IIJIAHOM);
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* IpUeM U pa300p JOMAIIHUX 3alaHUH (B 4achl MPAKTUYECKUX 3aHITHIN);

* PUEM U 3allIUTa JAOOPATOPHBIX padOT (BO BpeMs MTPOBEACHUS 3aHITHI);

* BBITIOJIHEHUE KYPCOBBIX padOT B paMKax AMCUUIUINH (PYKOBOJICTBO, KOHCYJIbTUPOBAHHE
U 3allUTa KYpCOBBIX pabOT B 4achl, IPEAYCMOTPEHHbIE yU4EOHBIM IUIAHOM) U JP.

OCHOBHBIMHU BH/IaMU CAMOCTOSITENILHON PaOOTHI CTYACHTOB 0€3 yJacTus MpernoiaBaTeneit
SABIISTFOTCSL:

* (hopMupoOBaHKE U YCBOCHUE COACP)KaHUS KOHCIIEKTA JICKIIUI Ha 6a3e peKOMEH/I0BaHHOM
JEKTOpOM Yy4eOHOW JMTepaTypsl, BKJIOYas HHPOPMALMOHHBIE OOpa30BaTENIbHBIE PECYPCHI
(31eKTpOHHBIE y4eOHUKH, SJIEKTPOHHbBIE OMOIMOTEKH U JP.);

* CaMOCTOSITEJIbHOE HU3YyYEHHME OTIEJIBHBIX TEM WM BOIPOCOB IO Y4YEOHMKAM WM
y4eOHBIM MTOCOOUSIM;

* HanKMcaHue pedepaTos, J0KIA/I0B;

* [IOJITOTOBKA K CEMUHApaM U JIabOpaTOpHBIM paboTam;

* BBINOJIHEHHE JOMAIHUX 33/laHUil B BUJE PELICHUS OTIENbHBIX 3a/ay, MPOBEICHUS
TUIIOBBIX PAcYeTOB, PACUYETHO-KOMIBIOTEPHBIX M WHAMBHUIYAIBHBIX pPa0OT IO OTIEIbHBIM
paszenaM coJepxKaHus AUCUUILUINH U Jp.

10. ITepeyens MHGPOPMALMOHHBIX TEXHOJIOTMI, HCIOJIb3yeMbIX MPH OCYILECTBJIEHUN
00pa3oBaTeILHOIO MPoUEecca MO0 AMCHHUILINHE (MO1YJ/II0), BKJIKYAS NepeYeHb
NMPOrpaMMHOIo odecrevyeHust

B ydeGHOM mpoliecce UCTIONIb3yeTCs CaeAyIolee MporpaMmMHoe o0ecreueHme:
—7-Zip,
— MS Office,
— Notepad++,
— Visual studio,

11. Onucanne MaTepuaAJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0AMMOM VIl OCYLIeCTBJICHUSA
00pa3oBaTeILHOIO NMpoIecca Mo JUCUUILIHHE (MO1YJII0):

B ydeGHOM mpoliecce ucnonab3yeTcs ciaeayromiee 000pyI0BaHHe:
— Y4eOHble ayTUTOPHUH IS IPOBEACHUS: 3aHATHI JIGKITMOHHOTO TUIIA, 3aHATHH CEMUHAPCKOTO
TUTIA, MPAKTUYECKUX 3aHITH, BBITIOJHEHHSI KYPCOBBIX pabOT, TPYNIOBBIX U UHIUBUIYATbHBIX
KOHCYJIBTAIINH, TEKYIIETO KOHTPOJIS M IPOMEKYTOYHOM aTTeCTally, YKOMIIJIEKTOBAHHbBIE
CHEIHAN3UPOBAHHON MEOETBI0 U TEXHUYECKUMU CPEACTBAMH O0YUCHHS,
— MynbTHMe THHBIN KJTacc,
— KoMnbroTepHslii Kiacce,
— Habopb!1 neMoHCTparimoHHOTO 000PYA0OBaHUS U yueOHO-HATIISTHBIX TOCOOMIA



