MunmcTepcTBO HayKu U BhIcHIero oopasoBanus Poccuiickoit deaepanuu
®I'BOY BO «BAMKAJIBCKUIN TOCYJAPCTBEHHbBIN YHUBEPCUTET)

_VYTBEPXJAIO
TTpopeKTop.ITo yueoHo padoTe
~~K.9.Hs JoueHT 3mecTheB A A
X 5

b

A

| - il

A T 5 17.06.2019r.

PaGouas mporpamMma JuCHHILIHHBI
b1.V.8. UurepHeT Bemieit

Hampasnenue noarorosku: 09.03.03 [Mpuknagnas nHdopmarrka
Hamnpasnennocts (nmpoduis): MHbOpMalMOHHBIE CUCTEMBI U TEXHOJIOTUH B
yIpaBJIECHUN
KBanudukanus BeillycKkHUKa: OakanaBp
®dopma 00ydeHUs: OUHasI, 3a0YHas

Oynas @O 3aouynas @O
Kypc 3 3
CemecTtp 32 32
Jlexiuu (yac) 18 6
[TpakTiueckue (cem, 1ab.) 3aHATUSA (Yac) 36 8
CamocTosTenpHas paboTa, BKI0Yast 54 94
MOJATOTOBKY K DK3aMEHaM U 3aueTaM (Jac)
KypcoBas padota (uac)
Bcero yacos 108 108
3ader (cemecTp) 32 32
JK3aMeH (ceMecTp)

Npkyrtck 2019




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

Astop M.M. Bycbko

PaGouast mporpamma o6CykaeHa 1 YTBEPKICHA HA 3aceTaHuH KadeaIpbl
MaTEeMaTHYECKUX METOOB U ITU(PPOBBIX TEXHOJIOTHIMA

3aenyrommii kadeaporr C.C. OBaHecsH

Jlata akTyanuzainuu padoudeit mporpammer: 30.06.2020
JlaTa akTyanuzanuu padoudeit mporpammel: 30.06.2021



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 MIIaHNPYEMBbIX Pe3yJIbTATOB 00y4eHHs N0 JMCHUILIHHE (MOAYJII0),
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.

[IpenmectByronue TUCHUIUIMHBI (OCBOEHHME KOTOPBIX HEOOXOAMMO [UIsl YCHEHIHOTO
ocBoeHus AaHHON): "MHpopMarroHHbIe cucTeMbl U TexHonoruu", "OCHOBBI anropuTMHU3aIim",
"IIporpammupoBanue”, "Opranuszanus 9BM u cucrem", "lIporpammuas uHxenepus', "bassl
na”HHBIX"

4. O0beM TUCHMILIMHBI (MOYJISAA) B 3a4€THBIX eIUHULAX € YKA3aHUEM KOJIM4YeCTBA
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4alommxcs ¢
npenoaasarteseM (Mo BUJIaAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEIbLHYIO PadoTy
00y4YarIMXCcs

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3ad4. e.,108 gacos.



Bun yaebHoit paboTsl

KomnuectBo yacos

KonnuecTtBo yacoB

(ouynas ®O) (3aounas ®O)
KoHTtakTHas(aymuTopHas) pabora
Jlexuun 18 6
ITpakTrueckue (cem, 1ab.) 3aHATUS 36 8
CamocTosTenbHas paboTa, BKIIOYast MOATOTOBKY K 54 94
PK3aMeHaM U 3a4eTam
Bcero yacos 108 108

5. Coneprkanue IMCHUIIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3aesam) ¢
YKa3aHUEM OTBEJeHHOI0 HA HUX KOJIMYEeCTBA aKaJeMUYeCKUX YaCOB U BUI0B Y4eOHBIX
3aHATHH

5.1. Conep:xanue pa3ieioB QM CHUIITAHBI

3aounas popma o0yueHus

No Pasnes u Tema Ceme-| TTexk- Cemunap| Camo- (B HHTepa- ®opMbl TEKYILIEr0
w/n O — crp | mum JlaGopar.| cTOAT. | KTUBHOM KOHTPOJIA
IIpakTHy. pad. dhopme yCIeBaeMOCTH
1 KOHI.I?HI_II/I}I WHTEpHETa 3 ) 0 12
Beleh
b TeXH(jJ‘IOFI/II/I HHTEpHETA | 5, ) 0 14
Belen
3 CpenctBa 006paboTku 3 0 ) 14 [IpakTrueckas
TAaHHBIX pabora Nel
[IpoexTupoBanue MpakTnaeckas
4 |yCTpOMCTB ISl 32 0 2 14 p
. pabora Ne2
HTEepHEeTa-Benei
Paspadorka [IpakTnueckas
5 [mporpamMmHOro 3210 2 14 p
pabota Ne3
o0ecreyeHus
VHyCcTpranbHbIN
(TIPOMBITIIIIEHHBIH ) MpakTiaeckas
6 |[uaTepHert Bemel [loT 32 0 2 14 p aGoTa Nod
(Industrial Internet of p B
Things)
OINBIT UCTIOJIB30BAHUS
7 [«<YMHBIX» yCTOHCTB H 3 ) 0 12
MEePCIEKTUBBI PA3BUTHS
WHTEpHETa BelEH
NTOT'O 6 8 94
Ounas ¢popma 00yueHus
e Pasien 1 Tema Ceve-| Tek- Cemunap| Camo- |B I/IHTeI)Z:- DopMbI TEKYLIET0
u/n S —— or - JlaGopar.| cTOAT. | KTUBHOM KOHTPOJIA
et p IIpakTuy. pao. popme YCIEeBAEMOCTH
1 KOHuvenum[ WHTEpPHETA 32 5 4 ] [IpakTrueckas
BelIEH pabora Nel
b TeXH(j.HOFI/II/I MHTCpHETA | 5, 2 4 ] [IpakTrueckas
Beliei pabora No2
3 |CpencrBa 06paboTKH 32 2 6 8 [TpakTuyeckas




Cemunap| Camo- |B untepa-| ®opMbl TeKyLIETr0
Ne Pazgen u rema Ceme-| JIek- p pa P yt
JlaGopat.| cTOAT. | KTUBHOM KOHTPOJIA
n/n AUCHHILIMHBI CTP | UMH
IlpakTu4. pa6. popme yCneBaeMoCTH
TAaHHBIX pabota Ne3
[IpoekTupoBaHue
o [IpakTueckas
4 |ycTpoMCTB st 32 4 6 8
. pabota Ne4
NutepHera-Been
Pa3paborka
[IpakTrueckas
S |mporpaMMHOro 32 4 6 8
pabota No5
o0OecnieueHus
WHaycTpranbHbIid
(TPOMBIIILIICHHBIH)
. [IpakTueckas
6 |uaTepHer Bemiei [loT 32 2 6 8 aGoTa Nob
(Industrial Internet of p B
Things)
OIBIT UCTIOJIB30BAHUS
7 [CYMHBIX» YCTPOMCTB U 3 ) 4 6 [IpakTuueckas
[IEPCIEKTUBBI PA3BUTHS pabora Ne7
MHTEpHETa Bellei
UTOT'O 18 36 54
5.2. JlekuMOHHBbIE 3aHSATHSA, HX COJEPKAHUE
Ne HaumenoBanue
Conepxanue
n/m pa3zienoB U TEM
Vcropus aTepHera Benieil. IHTEpHET Belen Kak «CeThb CETEN».
OBontonus BeO-TexHonoruit u Unrepuera. Apxurexrypa loT.
01 Plexmms 1 CriocoObl B3aUMOJICHCTBUS ¢ MHTepHET-Bemamu. O0nactu
rpuMeHeHus1 FIHTepHeTa Bemen. BzaumonecTeue yemoBeka u
MalluHBI.
CpenctBa nnentuduxanuu. ONTHYECKH pacro3HaBaeMble
nneHTudukaTopsl. PagrodacrorHas unentudukanus RFID.
CpencTBa onpeiesIeHUsI MECTOHAXOXKIEHHUS B PEKUME PEATbHOTO
BpemeHnu RTLS (Real-time Locating Systems). Unentudukanus c
02 [lexuns 2 romotnpio [Pv6. CpeacTsa usmepenusi, 3JeMeHTapHbIE TaTIYNKH.
[Tpubops! yuéra notpedienus. MHTerpupoBaHHbIe U3MEPUTENbHBIE
cucteMbl. becripoBOIHbIE CEHCOPHBIE CETH. ATIMapaTHHIE CPEICTBA
nepeaaun qaHHbIX. KommyHukanuu manoi gansHoctu (RFID,
INFC, Bluetooth, Wi-Fi). KommyHukaiuu 6osb1ioro paguyca
neiicteus (2G/3G/4G, WiIMAX).
Marematuueckas 35ekTpoHuka. [ludpoananorossie u aHaIOTO-
1dpoBbie peodpazoBaTed. MUKpOIIPOILIECCOPHI, MaMSATh U
MUKPOKOHTPOJIIEPHI. JTaCCH(PUKAIHSI U CTPYKTypa
MUKPOKOHTPOJIEPOB. APXUTEKTYPa MUKPOKOHTPOJJIEPOB.
03 [lexuns 3 [IporieccopHoe AP0 MUKPOKOHTpoJIIepa. OpraHu3anus maMsTh
MUKPOKOHTpOIJIEpoB. OpraHu3aius CBs3M MUKPOKOHTPOJIIEpa C
BHEIIHEN Cpesloil U BpeMeHeM. BeriomorarenbHble anmapaTHbIe
CpeICTBa MUKPOKOHTPOJIEpa. AprU(PMETHKO-TOTUIECKIE
BBIUHCIICHUS] HA MUKPOKOHTpoJuiepe. Apudmernyeckas oopadoTka
MTaHHBIX (CHCTEMa KOMaH]I).
04 Texuns 4 OcHoOBHBIE 2Tarbl pazpadboTku. BeiOop smeMeHTHO# 6a3bl.
PazpaboTka NpUHIMOHAIBHBIX cXeM. Pacuet mapameTpos




No HanmenoBanue
/1 pa3esioB U TeM

Conepxanue

hieMeHTOB. PazpaboTka nmeyaTHBIX IMJIAT U MAKETUPOBAHHUE.
CpencTBa aBTOMaTU3UPOBAHHOT'O MPOEKTUPOBAHUS alapaTypsbl.
Pa3paboTka 1 oTiaaKa anmnapaTHbix cpeacT. PaspaboTka u
0TJaJIKa IPOrpaMMHOTro o0ecriedyeHus. MeTo bl U CpeicTBa
COBMECTHOH OTJIaJIKM alapaTHhIX U IPOTPaMMHBIX CPE/CTB.

[TapamtensHoe nporpammuposanue. [locaenosarensHoe
porpammupoBanue. [IporpamMmmHo-annapaTHble cpeicTBa
MOAACPIKKU ITPOrpaMMHUpPOBaHMA. HHTGI‘pHpOBaHHaH OTJIago4YHas

05 [Jlexuwms 5 cpena. Ctpykrypa u pynkiuu cucremuoro I10. Ctpykrypa u

¢ynkuun nacTpyMenTanbHoro [10. CtpykTypa u GyHKIUU
npukiagHoro I10. Craguu pa3pabOTKH MPOrpaMMHOTO
o0ecrievyeHus.

ABTOMATH3UPOBAHHAsI CUCTEMA YIPABICHUS TEXHOIOTUYECKUM
rporeccoM. Pacnipenenénnas cucrema ynpasnenus, PCY.

06 [lexuus 6 TexHnonornueckas apxurekrypa [loT. Mexmamnaasie

KoMMyHHUKauu M2M. [IpoMbliuieHHbIE CETH [Tl pean3aliu
M2M. Kmrouesbie chepsl npumenenus [1oT.

07 Ulekuusa 7

MHTepHeT Beuleil B 0aHKOBCKUX yciyrax. IHTepHeT Beriel B
ABTOMOOMIJIBHOM MPOMBIIIIIEHHOCTH «YMHBIN TPaHCIIOPT.
VHTEepHeT Belel B SHEpreTuke «Y MHast sHeprus». IHTepHer
Belllel B YIIPABICHUN HEABUKUMOCTBIO «Y MHBIA IOM», «Y MHBII
ropoa». IHTepHeT Bewieu B 34paBOOXpaHEHUN «Y MHast
MeauLHa». FIHTepHeT Bellel B IPOMBILUIEHHOM IIPOU3BOJCTBE
«YMHOE ITPOU3BOACTBO». IHTEpHET BelIEH B CETbCKOM XO3SIMCTBE.
Pucku Muteprera Beueil. [Ipobaems! BHeapenus loT.

5.3. Cemunapckue, npakTuyecKme, JJadopaTopHbie 3aHATHS, X COAepPKaHUe

Ne paznena u
TEMBI

Copepxanuie u (HopMbl IPOBEACHUS

Pa3paboTka CUCTEMBbI aBTOMAaTHUECKOT'O YIIPaBJIEHUs OCBEIIEHUEM Ha 0aze
MukpokoHTposuiepa Atmel AVR ATmega328. BrinonHeHrne npakTHuecKoi
aboTb1 Nel

Pa3paboTka cucTeMbl aBTOMATUYECKOT0 YIIPABICHUs OCBELICHUEM Ha 0a3e
MuKpokoHTposuiepa Atmel AVR ATmega328. 3ammra oTdera o npakTHUeCKOM
pabote Nel, OTBETHI Ha KOHTPOJIbHBIE BOITPOCHI

TexHoIOrMM Nepeaayn JaHHBIX O COCTOSIHUM O0BEKTa Ha yIpaBlisioliee
ycTpoiicTBO. BeinmonHenue npaktuieckoi pabotsr No2

TexHOMOrNM Nepeiayn JaHHBIX O COCTOSTHUM 00BEKTa Ha YIIPaBIISIOIIEe
YCTPOMCTBO. 3alyTa 0TYETa 10 MPAKTUIECKOH padoTe No2, oTBETHI Ha
KOHTPOJIBHBIE BOITPOCHI

TexHoNMOrNM Nepeiayn JaHHBIX O COCTOSTHUM 00BEKTa Ha YIIPaBIISIOIICe
YCTPONCTBO C IOMOIIBI0 OECIIPOBOIHBIX CeTel. BhImoTHEeHNE TPaKTHYECKOM
a60ThI Ne3

TexHomoruu rnepeaadn JaHHBIX O COCTOSIHUM OOBEKTa Ha YIPaBIIAIOINICe
YCTPOMCTBO C MOMOIIIBIO OECIIPOBOIHBIX CeTel. 3aluTa oTyeTa 1Mo MpPaKTHIECKOM
pabote Ne3, 0TBETHI HA KOHTPOJIBHBIE BOPOCHI

Pa3paboTka cucTeMbl y1aJ€HHOTO MOHUTOPUHTA U YIIPABJICHUS! COCTOSTHUEM

00bekTa ¢ moMonisio Web-unrepdeii. Beimonnenue npaktudeckoit padboter Ned




Ne paznena u
Coneprxanue u GopMbl IPOBEICHUS
TEMBI

Pa3paboTka cucTembl y1aJI€eHHOIO MOHUTOPUHTA U YIIPABJICHUS COCTOSIHUEM

4 00BekTa ¢ momouibio Web-untepdeii. 3ammra oT4era 1o npaKTHUECKoi pabore
Ned, 0TBETHI HA KOHTPOJIbHBIE BOIPOCHI

5 CucreMa MOHUTOPUHIA COCTOSIHUS ITPOMBIIIJIEHHBIX BBICOTHBIX KOHCTPYKLIUM B
peKUME peaTbHOTO BpeMEHH. BrInoTHeHne mpakTHIeckoi paboTel NoS
CucreMa MOHUTOPUHIA COCTOSIHUS ITPOMBIIIIJIEHHBIX BBICOTHBIX KOHCTPYKLIUI B

5 pEKUME peaTbHOTO BpEMEHH. 3allliTa OTYeTa 1Mo MpaKkTHuIecKon padbore NeS,
OTBETHI HA KOHTPOJIbHBIE BOIPOCHI

6 [IpoexkTrpoBaHKNE CUCTEMbl MOHUTOPUHTA MUKPOKIUMATa B IOMEIIECHUH.
BrinonHenue npakTuyeckon paboTel Neb

6 [IpoexkTupoBaHHE CUCTEMbl MOHUTOPUHTAa MUKPOKIIUMATa B IIOMEIICHUHU. 3aluTa
0TYeTa 110 NPAaKTUUECKO pabore Ne6, OTBETHl HA KOHTPOJIbHBIE BOIIPOCHI

7 [IpoexTrpoBaHKE CUCTEMBI aBTOMATU3AIIMH KUJIOT0 WM KOMMEPYECKOIO
nomeneHus. BeinonHenne npakTuueckoi padotel No7
[IpoexTrpoBaHKE CUCTEMBI aBTOMATHU3AIIMH KUJIOTO WJIM KOMMEPYECKOIO

7 MOMEIeHUs. 3alIuTa OTYeTa 1Mo MpakTHIecKoil pabore No7, OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI

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

AucuuN/IMHe (MOJHbIH TEKCT NPUBeIeH B NPUJIOKEHUH K padoyeil mporpamMmme)

6.1. Texymuii KOHTPOJIb

KOHTpOHLHLle 3aJaHUs WA
HHbIC MaTepHaJIbl,

rpeboBanuii k IC

Onucanne
ran
e 9
(l)Ole/IpOBaHI/\l‘SI Mepeuens (€3%: 188 W (s1m) ombiTa KpHTepHeB
KOMIICTCHIMH AeSITeJbHOCTH. OuCHHBANIH
Ne (opmupyembix (3.1 ...3.n, > KOMIleTeHUMii Ha
(Tema u3 7 XAPAKTEPUIYIOUMIX STAMBL | pprx sTamax nx
n/n adoueii KOMIETEHNMH Y.1.. .Y.n, ¢opmupoBanus P
p ®roc BO . ¢dopmuposanus,
mo H 1 H Il) KOMIIETEHIIHH B mMpouecce
InporpaMmmabl elloesdle - ONMMCAHHME HIKAJI
0CBOCHUS Oﬁpa3OBaTeJ'll:HOI/l 100
AUCHMIIHHBI) nporpaMMI ouenusanus (1o 100-
0aJILHOI 1IKAJIe)
(HaumeHoBaHHe
OLICHOYHOT'O CPECTBA)
9-10 6aymoB —
chopMupoBaHHbIE
3.3HaTh, KaK BBISBIIATH, (bopmup
R — CHCTEMAaTHYECKHE
b
3HAHUS; HA
AHATHSHPOBAT, BBICOKOM ’ OBHE
COTJIACOBBIBATH U yp
N—— OCYIIIECTBIISIE-MbIE
TpeboBanus k MIC YMCHHUA, YCTICIIHO
MIPUMEHSIEMbIC
V.VMeTh BBISBIISITD, EaBHKH. 7.8
IUIAHUPOBATh, 6am10r;
LK QHAIM3UPOBATh, I 6
1 |1 Konuenus K3 COLIACOBLIBATE I pakTHyeckas pabora |[cOpMHPOBaHHEIC,
MHTEpHETa Bellei N— Nol HO coJieprKaliie
OT/ICJIbHBIE
TpeboBanus k IC &
poOeIBl 3HAHHUS,
H.Bnaners HaBbIKamMu B ETOM
BBISIBJIICHUS,
T — YCIEIIHbIe, HO
AHAJIN3ab , cozepxariue
b
OT/IeJIbHBIE
COTJIACOBAHUS U .
N — poOeTbl YMEHUS;
B LIEJIOM

yCIeIHoe, HO
cozepxKaliee




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

Onucanune
dra
OPMHPOBAHUSA . i i KpHTepHeB
$opmup . Ilepeuenn (BYHmr: u (1aM) onbITa o l::l-msl:muﬂ
Nt KOMIIETCHIIUH 3.1...3 JIeATeJIbHOCTH u o
e (popmupyembix ( .d...2.n, i KOMIIeTeHIii Ha
(Tema u3 o XAPAKTEPUIYIOMUIX STAMBL ) gy sTamax nx
n/n paGoueii KOMIIETeHIHii V.1...V.n, (bopMupoBaH p PR
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce pMup i
HpOI‘paMMbI oelloce . .~ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI 100
JUCUMILIHHBI) - ouenuBans (o 100-
0aJIIBHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
OT/ICIIbHBIC
poOessI
MpUMEHEHHE
HAaBBIKOB; 5-6
0ayioB — 00I11HeE,
HO HE
CTPYKTYpPHUPOBAaHH
bI€ 3HAHUS; HE
CHCTEMAaTHYECKHU
OCYLIECTBIISIEMbIE
YMEHMUSI; HE CU-
CTEMaTHYECKH
MIPUMEHSEMbIE
HaBBIKH; 4 U
MeHee 0ayioB —
CTYJEHT
0OHap YU
HECOCTOSITEIhb-
HOCTb OTBETOB
(10)
14-15 6amioB —
c(hopMUpOBaHHBIC
CHUCTEMAaTHYECKHE
3HAHUS; HA
BBICOKOM YPOBHE
OCYIIECTBIISIC-MbIE
MEHHSI, YCIICIITHO
3.3HaTh, KaK BBISBIISTH, y &4
A —— MIPUMEHSEMbIE
b
HaBbIkH; 11-13
aHaJIM3UPOBATh, 6aJ'IJI(;B
COTJIACOBBIBATH U
M—— c(OpMHUpOBaHHEIE,
TpeboBanus k VIC HO collepaa-iime
OT/ICJIbHBIE
Y.YMETh BBISABIATE,
aHMpOBATD po0OeTHl 3HAHHUS,
2
B LIEJIOM
AQHAJIM3UPOBATh, H
5 2. TexHonoruu K3 COIIACOBBIBATE I [TpakTudeckas pabora yCIIEUIHbIE, HO
MHTEpHETa BEIIeH - No2 coJieprkaniie
OT/ICJIbHBIC
TpeboBanus k UC . 06e§1ﬂ JR—
H.Bnaners HaBBIKaMu p s HeJ}T,Z[M ’
BBISIBJIICHUS, ClelIHoe. HO
[JIaHUpOBaus, Y ’
AHATH3AL cojepakaiiee
b
OT/ICJIbHBIE
COTJIACOBAaHUS U nﬂo Gemmt
Y TBCPIAICHHA I, I/II)MCHGHI/IQ
TpedoBanuii k UC P

HaBBIKOB; 7-10
6ayIoB — oOIIHe,
HO HE
CTPYKTYPHUPOBAHH
ble 3HAHWS; HE
CHUCTEMATHYECKH

OCYIIECTBIIACMBIC




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)

YMEHUS; HE
CHCTEMATHYECKH
TPUMEHSICMBIC
HaBBIKH; 6 U
MeHee 0ayioB —
CTYACHT
00HapYKUIT
HECOCTOSTEIIb-
HOCTB OTBETOB

(5)

3. CpexncrBa
00paboTKH
TaHHBIX

[1K-4

3.3HaTh, KaK
pa3pabaThIBaTh
APXUTEKTYpY, AU3aliH,
MH()OPMALMOHHOE
oOecrieueHne u
npotoTtun UC
Y.Vmers
pa3pabaTbIBaTh
APXUTEKTYypY, AU3aiiHa,
MH(POPMAIIMOHHOE
oOecrieueHre 1
nporotun UC
H.Bnanerr HaBBIKaMU
pa3paboTKu
ApPXUTEKTYpHI, AU3aiiHa,
MH(POPMAIOHHOTO
oOecriedeHns 1
mpotoTtuma NC

[MpakTudeckas pabora
Ne3

14-15 6amioB —
c(hopMUpOBaHHBIC
CHCTEMaTHYECKHE

3HAHMS, HA

BBICOKOM YPOBHE
OCYIIECTBIISIC-MBIC
YMEHUS, YCTICIITHO

MPUMEHSIEMBIC
HaBpIkH; 11-13
0aoB —
c(OpMHUpPOBaHHEIE,

HO CoJleprKa-IIne

OT/IENIbHBIC
po0OeIHl 3HAHUS;
B LIEJIOM
YCIENIHbIE, HO
coJieprkaniie
OTEIbHBIE
npoOenbl yme-Hus;
B LIEJIOM
yCIICIIHOE, HO
coneprKaniee
OT/IENIbHBIC
pooeTBl
MIPUMEHCHHE
HaBBIKOB; 7-10
6ana0B — o011ue,
HO HE
CTPYKTYPHPOBaHH
ble 3HAHWS, HE

CHUCTEMATHYECKH
OCYILIECTBIIIEMbBIE

YMCHHS; HE
CHUCTEMAaTHYECKH
MIPUMEHSIEMBIC
HaBBIKH; 6 B
MeHee 0aioB —
CTYACHT
0OHAPYKUIT
HECOCTOSTEIIb-
HOCTb OTBETOB

(15




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

Heo0X0AMMbIe JUIST OLIEHKH Omucanue
Iranml o1 Lt ot nokasareJeii u
MHUDOBAHUS . 3HAHUH, YMCHHH, HABBIKOB KpHTepHeB
(popmup Ilepeyensn (GYHmbr: u (WaH) onbITA
Nt KOMIIeTeHIU i 3.1...3 JesITeTbHOCTH. ONCHIBANITH
e (popmupyembix ( .d...2.n, i KOMIeTeHIuii Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
n/n N KOMIIeTeHIHii V.1...Y.n, (bopMupoBaH PasIHYHBIX ITANAX HX
paboueii . ¢dopmuporanus,
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce
HporpaMMbI oelloce . .~ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI 100
AUCHUILTIHHBI) - ouenupanus (1o 100-
0aJIIBHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
14-15 6ammoB —
c(hopMUpOBaHHbIC
CHUCTEeMaTHYeCKUe
3HaAHUSI; HA
BBICOKOM YPOBHE
OCYLIECTBIISIE-MbIE
YMEHUS, YCTICIITHO
TIPUMEHSEMBIC
HaBbIkH; 11-13
OayoB —
c(OopMHUpPOBaHHEIE,
HO cojiepxKa-1ue
3.3HaTh, KaKk OTICIbHEIC
pazpabaTbIBaTh npoOebl 3HAHUS;
APXUTEKTYpY, AU3aliH, B LIEJIOM
MH(POPMAIIUOHHOE yCIEIIHBIE, HO
oOecreyeHue 1 coJieprKaniie
nporotun UC OTAEIIbHBIE
V.VmeTh poOeTbl yMe-HHS;
4. pa3pabaThIBaTh B IIEJIOM
4 [IpoekTHpoBaHUE TK-4 ApXUTEKTYypy, n3aiiHa, [Ipaktudeckas paboTa yCIICIIHOE, HO
[YCTpOMCTB AJIst MH(POPMAIIMOHHOE Ne4 cozepariee
MuTepHeTa-Bemeit oOecrieueHre 1 OTJCIBHBIC
npotoTtun UC po6esI
H.Bnagers HaBbIKaMu IIPUMEHEHNE
[pa3paboTKu HaBbIKOB; 7-10
ApPXUTEKTYpHI, AU3aiiHa, 6anoB — oburue,
MH()OPMALMOHHOTO HO HE
oOecriedeHus 1 CTPYKTYPHUPOBaHH
nporotuna VC bl€ 3HAHUS; HE
CUCTEMaTHYECKU
OCYIIECTBIIIEMBIE
YMCHHUS; HE
CUCTEMaTHYECKU
MIPUMEHSIEMbIE
HaBBIKH; 6 U
MeHee 0ayuIoB —
CTYJEHT
00HAPYKUIT
HECOCTOSITEIb-
HOCTb OTBETOB
(15)
3.3HaTh, Kak 14-15 6ammoB —
pa3pabaThIBaTh c(hopMUpOBaHHBIC
ApPXUTEKTYPY, AU3aiiH, CUCTEMaTHYECKHe
MH(pOpMaLMOHHOE 3HaHMSI; Ha
5. Pa3paborka (opma ’
oOecrieueHuE U [IpakTudeckas pabota | BEICOKOM YpOBHE
5 |OporpamMMHOTO T1K-4
nporotun C No5 OCYLIECTBIISIE-MBIE
oOecriedeHHs
Y. YMmerb YMEHHUS, YCIIEITHO
pa3pabaTbIBaTh TIPUMEHSEMBIC
APXUTEKTYpY, TU3aiiHa, HaBbIkH; 11-13
nH(OPMAITMOHHOE OaymoB —




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

3Taﬂbl Heo0X0AMMbIe JUIST OLIEHKH “02:::;1?::; -
(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,
IIpOI‘paMMbI fro H'l o 'H'n) KOMIETEHITHH B npouecce“ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI
AUCHUILTIHHBI) IpOrpaMMBL ouenusanus (o 100-
(HammenoBanne 0aJIIBHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
obecrnieueHue u c(opMHUpOBaHHEIE,
npototun UC HO coAepKa-11ue
H.Bnanets HaBBIKAMH OTIEIbHBIC
[pa3paboTKu npoOebl 3HAHUS;
ApXUTEKTYpHI, TU3aliHa, B LIEJIOM
MH(pOpPMaAMOHHOTO yCIIEIIHbIE, HO
oOecrieueHus 1 cozieprKaniye
nporotuna VC OTIEbHbIE
poOeIsl yMme-HUs,
B IIEJIOM
yCIIeTHOE, HO
coJieprKariee
OTJeNIbHBIC
pooebI
NpUMEHEeHne
HaBBIKOB; 7-10
0ayIoB — 001IHeE,
HO HE
CTPYKTYPHPOBaHH
bI€ 3HAHUS; HE

CHCTEeMaTHYECKN

OCyIIECTBIISIEMbIE
YMEHUS; He
CHCTEMaTHYECKI
NpUMEHsIeMbIe
HaBBIKH; 6 U
MeHee 6a/uioB —
CTYACHT
0OHAPYKUIT
HECOCTOSTEIIb-
HOCTH OTBETOB
ds)

14-15 GamroB —
3.3HaTh, KaK c(hopMUpOBaHHBIC
pa3pabaTbIBaTh cUCTeMaTHYECKHe
APXUTEKTYpY, TU3aiiH, 3HaHUS; Ha
MHPOPMALMOHHOE BBICOKOM ypPOBHE
oOecriedeHne u OCYILIECTBIISIC-MbIE
nporotun UC YMEHHS, YCTICITHO

6. Y. YmMeTs pUMEHSIEMBIC
M HaycTpuanbHbIi pa3pabaTeIBaTh HaBbIky; 11-13
6 (TIPOMBIIILICHHBIN ) K4 ApXUTEKTYypy, u3aiiHa, [[Ipaktuueckas pabora 6aoB —
WHTEPHET BelleH nH(pOopMannoHHOe Ne6 c(OpMHUpPOBaHHEIE,
[IoT (Industrial obecrieueHne n HO CoJIepKa-1Ine
Internet of Things) npototun UC OTJENbHbIE
H.Biazers HaBbIKaMu po0eItbl 3HaHUS;
pa3paboTku B LIEJIOM
ApXUTEKTYPHI, T13aliHa, yCIIENIHbIE, HO
MH()OPMAITMOHHOTO coJieprkaniie
oOecrieueHNs U OTZAEbHBIE

nporoTuna C

npoOebl yMe-HUs;

B IICJIOM




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)

YCIICIIHOE, HO
coJieprKariee
OTEebHBIE
npoOessI
NPUMCHEHUE
HaBBIKOB; 7-10
0aoB — o01ue,
HO HE
CTPYKTYPHPOBaHH
bIc 3HAHMS; HE
CHUCTEMATHYECKH
OCYILIECTBIIIEMbBIC
YMEHUS; HE
CHCTEMATHYECKH
TPUMEHSIEMBIC
HaBBIKH; 6 U
MeHee 0ayioB —
CTYACHT
0OHapyKUIT
HECOCTOSATEITb-
HOCTh OTBETOB

(5)

7. OnbIT
HMCIOJIB30BAHUS
«(YMHBIX»
YCTpOMCTB U
[IEePCTIEKTUBBI
[pa3BUTHSA
MHTEepHEeTa Belen

[1K-3

3.3HaTh, KaK BBISBIISTH,
[UIAHHPOBATH,
AHAITU3UPOBATD,
COTrJIacOBBIBAThH U
YTBEPIKIATh
TpeboBanus k IC

Y. YMeTh BBISBIATS,
[UTAHUPOBATh,
AHATU3UPOBATh,
COTJIACOBBIBATH U
YTBEPIKIaTh
TpeboBanus k UC
H.Bianets HaBBIKAMH
BBISIBJICHUS,
[UTAHUPOBAMS,
aHaN3ab,
COTJIACOBaHUS U
YTBEPIKICHHS
TpedoBanuii k UC

[TpakTueckas paboTa
Ne7

14-15 6amioB —
c(hopMHUpOBaHHBIC
CHCTEMAaTHYECKHE

3HAHMS, HA

BBICOKOM YPOBHE
OCYIIIECTBIISIC-MbIC
YMEHUS, YCIICITHO

MPUMEHSIEMBIC
HaBbIkH; 11-13
0aoB —
c(OpMHUpPOBaHHEIE,

HO CoJleprKa-IIne

OTJIebHbBIE
po0OeIbl 3HAHMS,
B LIEJIOM
YCIIENIHbIE, HO
coJieprkaniie
OTEIbHBIE
npoOesl yme-Hus;
B LIEJIOM
YCIIEIIHOE, HO
coJieprKariee
OTJIeIbHbBIE
poOessI
MIPUMEHCHHE
HaBBIKOB; 7-10
6anaoB — o0mrue,
HO HE

CTPYKTYPHPOBaHH

bIC 3HAHM, HC




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

Onucanune
ranel HeOGX?H"MHe /LIS OUCHKH nokasareJei u
MHDOBAHMS 3HAHMIi, yMeHU i, HABBIKOB KDHTEDHEB
¢dopmupo " Iepeyenn (3yHbI: o (WJIM) ONbITA purep
No KOMICTCHI AU (3 1...3.n JIeSITeIbHOCTH, OneHUBAHUS
e ¢opmupyembIx d...3.1, KOMIIETeHIUI HA
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
/i o KOMIIEeTEeHI N1 V.1.. .Y.n, dopMuEpoBanus Pa3IHYHBIX ITANAX UX
paGoueii ®roc BO o ¢dopmupoBanus,
DO DAMMEL no H.1...H ll) KOMIIETEeHIHii B mpouecce OTHCAHNE MKAN
porp 0CBOEHHSI 00pa30BaTeILHOI 100
JUCUMILIHHBI) - ouenuBans (o 100-
0aJIIBHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
CHUCTCMATHUYCCKU
OCYIIECTBJIACMBIC
YMCHUA; HE
CHUCTCMATHUYCCKU
MPUMCHSCMBIC

HaBBIKH; 6 U
MeHee 0aIoB —
CTYACHT
0OHapyKUI
HECOCTOSATEITb-
HOCTh OTBETOB
(15)

Ntoro 100

6.2. [IpomMe:KyTOYHBIH KOHTPOJIb (3a4eT, IK3aMeH)

PaGounm yuyeOHBIM IUIaHOM npeaycMoTpeH 3auet B cemectpe 32.
BOITPOCHI JIJ151 [IPOBEPKU 3HAHMIA:

1-i1 Bompoc Owunera (30 OGamioB), BuA Bompoca: Tect/mpoBepka 3HaHui.  Kpurepwii:
MaxkcumanbHOe KOJIHYECTBO 0ajuIOB, KOTOPHIE MOXKET IOJYYUTh KaXIbli CTYJEHT 32 TEeCT B
OTHOCHUTENBbHBIX efquHuLax paBHseTcss 30-tu. Kaxaplii mpaBUiIbHBIA OTBET OlleHMBaeTcs B 1
0aJu1, MOTy4YEeHHBIH pe3yNIbTaT JENUTCS Ha 00IIee KOJIMYECTBO BOIIPOCOB B TECTE M YMHOXKUTCS
Ha 30..

Komnerenmusi:  IIK-3 Cnoco0eH  BBIAIBJATH, IUIAHHPOBaThb, AHAJIHM3MPOBATh,
COIJIaCOBBIBATH U YTBep:KAaTh TpedoBanus k UC

3HaHue: 3HaTh, KaK BBISBIATH, IUIAHUPOBATH, aHAJIU3UPOBATh, COTJIACOBBIBATh U YTBEPKIATh
TpeboBanus k IC

1. Apxurekrypa UuTepuera Bemeit (IoT)

2. becnpoBOIHbIE CEHCOPHBIE CETH

3. BzauMogeiicTBue 4enoBeKka U MalliHbI

4. Unentudukaius ycTpocTB B ceTH ¢ nomolisio Mutepuer npotokona I[P Bepcun 6

5. UHTerpupoBaHHble U3MEPUTENHHBIE CUCTEMBI

6. luTepHeT-BeIy B 3/[paBOOXpaHeHuH («YMHasi METULINHAY)

7. IHTEepHET Bellel KaK «CeThb CeTen»

8. MHcnonb3oBaHUE «yMHBIX» YCTPOHMCTB B MPOMBIIIJIEHHOM MPOU3BOJICTBE «YMHOE
IIPOU3BOJICTBOY

9. Mcnonb30BaHUE «YMHBIX» YCTPOMCTB B CEIbCKOM XO35IHCTBE

10. Vicionp30BaHNE «yMHBIX)» YCTPONUCTB B DHEPTETHKE («YMHAasi SHEPTUS»)

11. Wcnonb30BaHUE «YMHBIX» YCTPOMCTB TPH YIPaBICHUU HEABHKUMOCTHIO («YMHBIH AOMY,
«YMHBII TOpOa»)

12. Uctopust Uatepuera Bemeii (IoT)

13. Kommynukanuu 6ombioro paguyca aeiictsus (2G/3G/4G, WiMAX)



14. Kommynukaru Manoit gansnoctu (Ethernet, RFID, NFC, Bluetooth, Wi-Fi)

15. O6nactu npumenenus Muatepuera semeit (IoT)

16. OnTHYecKy pacro3HaBaeMble HICHTU()UKATOPHI

17. OnBIT UCTIOJIB30BAHUSI «KYMHBIX)» YCTPOUCTB B aBTOMOOMIJIBHON TPOMBIIIIEHHOCTH («Y MHBIH
TPaHCIIOPT»)

18. OnbIT UCTIOIB30BAHUS «YMHBIX» YCTPOUCTB MIPU OKAa3aHUU OAHKOBCKHUE YCIYT

19. OcHOBHBIE OHATHUS U IPUHIUIIBI CEHCOPHBIX CETEN

20. ITpuGops! yuéra moTpeOIeHHS peCypCcoB

21. IIpo6Giiembl HOPMATUBHO-TIPABOBOTO peryaupoBanus B cepe loT

22. [IpoGaeMbl OTCYTCTBHUS €UHBIX CTaHIAPTOB I MIHTEepHETA Bemie

23. Pagnouacrornas unentuduxanus RFID

24. Pucku MaTepHeTa Bemie, KOHPUACHITMATBHOCTD JAaHHBIX U KHOEpOe30I1acHOCTh

25. Crioco0bl B3aUMOJEHCTBUS C HHTEPHET-BELIAMU

26. CpencTBa onpe/e/icHuss MECTOHAXOXKIACHUS B peskume peanbHoro Bpemern RTLS (Real-time
Locating Systems)

27. CpencTsa nepenadu TaHHbIX

28. CpencrBa cOopa JaHHBIX, JIEMEHTAPHBIE JATYUKU U CPEACTBA U3MEPEHUS

29. CtanapThl TEXHOJIOTUH Mepeiadn JaHHbIX B [0T

30. OBosrouust BeO-TexHoM0oruil U MIHTEpHETA

Komnerennusi: IIK-4 Cnocoben paspadarbiBaTh apXUTEKTYpY, AM3aiH, HH(POPMALMOHHOE
ob0ecnieuenue u npororun UC

3nanue: 3HaTh, KaK pa3padaTbiBaTh apXUTEKTYpy, Au3aiiH, WHGOpMAalMOHHOE obOecreyeHue u
npororun UC

31. ABTOMaTU3UpOBAHHAS CUCTEMA YIIPABIICHUS TEXHOJIOTHUECKUM MPOLIECCOM

32. Apudmerndaeckas 00paboOTKa TaHHBIX (CHCTEMBI KOMaH/T)

33. ApXUTEKTypa MUKPOKOHTPOJJIEPOB

34. UnnyctpuanbHblil (mpoMbliieHHbINH) nHTepHET Beel (11oT)

35. KimtoueBsle chepsl npumenenus [loT

36. MaremaTnueckast 3J1€KTpOHUKA

37. Mukponpoueccopsl, NamMmsTb ¥ MUKPOKOHTPOJIIEPHI

38. OO0mu1re NpUHIMUIBI MEKMAITMHHOTO B3aUMOIEHCTBUS

39. Opranuzanus naMiaTH MUKPOKOHTPOJJIEPOB

40. IIporpamMmmMupoBaHH€ MHUKPOKOHTPOJUIEPOB, S3bIKM W HWHCTPYMEHTAJIBHBIE CPEACTBA
POrPaMMHUPOBAHUS

41. IIpoexTpoBaHHE yCTPOMCTB HA MUKPOKOHTPOJLIEpAX

42. ITpOMBILLIEHHBIE CETH I PEAIM3ALNN MEXMAILIMHHOTO B3aUMOIEHCTBUSA

43. Pacnpenenénnas cuctema ynpasnenus, PCY

44. CpenctBa 06paboTku JaHHBIX B cucteMax [oT

45. Texnonornueckas apxurekrypa IloT

46. Lludpoananorossie 1 aHaNOro-uppoBsie Mpeodpa3oBaTeNn

TUITOBBIE 3AJIAHWS J1J151 IPOBEPKM YMEHUI:

2-i Bompoc Owmitera (35 GamoB), BUA Bompoca: 3ajanue Ha ymenune. Kpurepuit: 32-35 Gannon
— 3aCIyXXHBAeT CTYACHT, OOHAPYKUBIINH BCECTOPOHHEE, CUCTEMAaTHYECKOE U TITyOOKOe 3HAHHE
yueOHOro MaTepuana, CaMOCTOSTEIbHO OTBETHUBIIMKA Ha BOMPOCHL, OTBET OTIUYAETCS
00raTCTBOM M TOYHOCTBHIO MCIOIB30BAHHBIX TEPMHHOB, MaTEPHAJ U3JIaracTCs MOCIeI0BATSIIEHO
U JIOTUYHO; 25-32 Oanna — 3aclyKHUBaeT CTYACHT, OOHAPYKUBIINI MOTHOE 3HAHHE y4eOHOTO
MaTepuaiga, He JOIYCKAlMUH B OTBETC CYIICCTBEHHBIX HETOYHOCTEH, CaMOCTOSTEIIEHO
OTBETUBIIMK Ha BOMPOCHI; 14-25 0amnoB — 3acily’KUBACT CTYACHT, OOHApYKUBIIMKA 3HaHHE
OCHOBHOTO y4eOHOro marepuaiga B 00bEéMe, HEOOXOAUMOM i JajbHEWIeld y4eObl, OJHAKO
JOITYCTHUBIINIA HEKOTOPHIE IOTPEITHOCTH MPU OTBETE HA BOMPOCH; 13 1 MEHEe — BBICTABISICTCS
CTYIEHTY, OOHapy>KuBILIEMY MpoOebl B 3HAHUSX WU OTCYTCTBHE 3HAHUN IO 3HAYUTEIBHOMN



YaCcTH OCHOBHOT'O Y4€OHOTO MaTepualia, JOMyCTHBIIEMY MPUHLIUITUAIBHBIE OMIMOKU MPH OTBETE
Ha BOIIPOCHI.

Komnerennusi: I[IK-3  CnocoGen  BbIAIBJISAITH, IUIAHUPOBATH,  AHAJIU3UPOBATH,
COIJIACOBBLIBATH M yTBePKAaTh TpeboBanus k UC

YMenue: YMeTh BBISBISATH, IUIAHUPOBATH, aHAJIU3UPOBATH, COTJIACOBBIBATH W YTBEPKIATh
TpeboBanus k IC

3amaga Ne 1. IlpenctaBUTh CTPYKTYPHYIO CXEMy YCTpPOHCTBa Ha 0a3e MHUKPOKOHTpOJUIEpa
ATmega328 u cketu Ha C++, KOoTOphIe OYAYT BBINMOJHATH (YHKIMW TPEACTABICHHBIC B
BapHaHTE 3aJlaHUs

Komnerennus: I1K-4 CnocoGen pa3padarbiBaTh apXUTEKTYPY, AN3aiiH, HHPOPMAIIMOHHOE
ob0ecnieuenue u npororun UC

Ymenue: YMeTb pa3pabarbiBaTh apXUTEKTypy, Au3aiiHa, WH(OpMalHMOHHOE oOecreveHue u
npororun UC

3amauya Ne 2. Hamucath mporpammy Ha sizbike C++, koTopasi OyaeT peaian3oBbIBaTh (QYHKIIUU
COTJIACHO BapUaHTY 33/IaHUS U ONPEACTUTH COCTaB HEOOXOJMMBIX IJIsl 3TOTO YCTPOUCTB

TUITIOBBIE 3ATAHIA UL ITPOBEPKH HABBIKOB:

3-it Bompoc Omiteta (35 GayioB), Bu Bompoca: 3aganne Ha HaBblku. Kpurepwmii: 32-35 Gamios
— 3aCJIy’)KUBAeT CTYACHT, BBIIOJIHMUBIINM 3aJjaHNe B COOTBETCTBUM C 3asiBJICHHONW MHCTPYKIMEH
WIA TEXHOJIOTHEH, TOJHOCTHIO M TPABHIBHO, CHIENaHbl TIIYOOKHE W JeTajbHBIC BBIBOABI C
OMOpOl Ha HUCTOYHUKH; HE HAPYUIEHbl CPOKM BBINOJHEHUS 3adaHusi; 25-32 OamnioB —
3aciy’)KUBaeT CTYIEHT, 32 IPAaBUJIbHOE BBIIIOJHEHUE 33/1aHHs B COOTBETCTBUHU C MHCTPYKLUEH
WIA TEXHOJOTMeH ¢ yuyeToM 2-3 HeCyLIECTBEHHBIX OLIMOOK; BBIBOABI CHOPMYIHPOBAHBI
KOPPEKTHO; CPOKM BBITIOJHEHUS 3aJaHusi He HapymieHsl; 14-25 — 3acmyXHBaeT CTyIEHT 3a
BBINIOJTHEHWE 33JaHMs IPAaBUIBHO HE MEHEE 4YE€M Ha IOJOBMHY WIM €CId JOIyILIeHa
CyILIECTBEHHasi OIIMOKa; BBIBOJABI CGHOPMYIHPOBAHBl IMOBEPXHOCTHO, HEKOPPEKTHO; CPOKHU
BBITNIOJIHEHUS 3a/laHdsl HE HapylleHsl; 13 W MeHee — BBICTABISIETCS CTYIEHTY, €CIU IIpHU
BBITIOJIHCHUH 3aJIaHus JOMYIIeHBI JBe (M 0oJiee) CYIIECTBEHHbIE OMIMOKM WM 3aJaHuE He
BBITIOJIHEHO BOOOIIE; BBIBOJBI CHOPMYIHUPOBAHBl C TPyObIMH OLIMOKaMU WM OTCYTCTBYIOT
BOOOI1I€; 3a/1aHK€ BBINOJIHEHO C HAPYILIEHUEM CPOKOB..

Komnerenmusi:  IIK-3 CnocobeH  BBIAIBJATH, IUIAHHPOBaTb, AHAJU3HPOBATH,
COIJIaCOBBIBATH U YTBep:KAaTh TpedoBanus k UC

HaBpik: Bitagere HaBblkaMu  BBISBICHHs, IUIAHMPOBaWs, aHAIW3ab, COIVIACOBAHUS U
yTBepkaeHus TpeboBanuii k C

3amanue Ne 1. Pa3pabotath (QyHKIMOHAIBHYIO CXEMY MHUKPOKOHTPOJUIEPHOIO YCTpOMCTBa, B
COOTBETCTBUU C OIIMCAHUEM COIJIACHO BapUAHTY 3aJaHUS

Komnerennus: IIK-4 Cnoco6en pa3padarbiBaTh apXUTEKTYPY, AM3aiH, HH()OPMALIMOHHOE
ob0ecnieuenue u npororun UC

HaBpix: Braners HaBeikamMu pa3pabOTKU  apXUTEKTyphl, JAu3aiiHa, WH()OPMAIIMOHHOTO
oOecnieuenus u npororuna MC

3amanne Ne 2. Hammcarps mporpamMmy Jiisi MUKPOKOHTPOJUIEPHOIO YCTPOMCTBA BBITOIHSIONIYIO
(GyHKLINU MpeicTaBICHHbIE B BApHAHTE 3aaHus

OBPA3EIL] BUWIETA

MWUHHCTEPCTBO HAYKH M BBICIIETO 00pa30BaHUs HaHpaBneHHe -09.03.03 HpI/IKJ'Ia,Z[HaH

Poccuiickoit ®eneparyu HH (1) OpMaTHKa
denepanbHOE rOCY1apCTBEHHOE OIOKETHOE
OBPA30BATEIBHOE YUPEXRICHHE [Tpoduns - UHpopManoHHbIE CUCTEMBI U

BEICIIICTO 00pa30BaHUs TCXHOJIOTHH B YIIPABJICHUUA



«BAUKAJIbCKUIN TOCYJAPCTBEHHBIN Kadenpa MaTeMaTH4eCKNX METOIOB U

;)III:I;I(I);EI;%I/HI;IE“T» (P POBBIX TEXHOJIOTHI
( Y «bI'Y») Jucuurmza - I/IHTepHeT BELICH

BUJIET Ne 1

1. Tect (30 Gamnon).

2. Hamucatp nporpamMmy Ha si3bike C++, KoTopasi OyIeT pean30BbIBaTh (PYHKIIMH
COTJIaCHO BapUaHTY 3aJIaHUs U OMPEJCIIUTh COCTAB HEOOXOIUMBIX JIJISI TOTO YCTPOHCTB
(35 6annon).

3. Pazpaborarh HyHKIHOHATHHYIO CXEMY MHKPOKOHTPOJUIEPHOTO YCTPOWCTBA, B
COOTBETCTBHH C OMMCAHUEM COTJIACHO BapUaHTY 3aaaHus (35 6ayioB).

CocraButenb M.M. byceko

3aBenyronuit kageapoi C.C. OBanecsiH

7. llepeyeHb OCHOBHOI 1 I0NIOJHUTEJILHOM yueOHOM JIUTEepaTypbl, HEOOX0AMMOM s
OCBOCHHUS IMCUMILUINHBI (MOYJIs1)

a) OCHOBHAsI JIMTepaTypa:

1. YepnocButoB A. Visual C++ 6 u MFC. Kypc ansa npodeccruonanoB [DneKTpOHHBIH pecypc].
nOpuil. K KH.. D1ekTpoH. nporp./ A. UepHocBuTos.- [b. m.], [6.1].-538c.

2. I'enkun A. C., MuxeeB A. A. Anekceil AnekcanapoBuu biokueiin B MHTepHeTe Belei.
Blockchain in the Internet of things/ A. C. I'enkun, A. A. Muxees// Homep xypnana, Ne 10, C.
3-11, 2017, 4.3 2-202

3. benos A.B. Mukpokoutposuiepbl AVR [D1eKTpoHHBIA pecypc] : 0T a30B IpOrpaMMHUPOBAHHUS
0 CO3/IaHus IpakTHUecKux ycrpoicTB / A.B. benoB. — DHeKTpPOH. TEKCTOBLIE JAHHBIE. —
CII6. : Hayka u Texumka, 2016. — 544 c. — 978-5-94387-854-1. — Pexum gocryIa:
http://www.iprbookshop.ru/60654.html

4. BoaoBo3oB A.M. MHKPOKOHTPOJIJIEPHI JUIs CHCTEM aBTOMATHKHU [DIEKTPOHHEIA pecypc] :
yueOHoe mocobue / A.M. BogoBo3oB. — DaeKTpOH. TEKCTOBLIE jgaHHble. — M. : HMudpa-
Wmxkenepust, 2016. — 164 c¢. — 978-5-9729-0138-8. — Pexum  jgocryma:
http://www.iprbookshop.ru/51727.html

0) AOMOJIHUTEIbHASA JIUTepaTypa:

1. UBanona I'. C. I'anuna CepreeBna IlporpammupoBanue. nomnyuieso YMO By30B 1O YHHB.
MOJIUTEXH. 00pa3oBaHMIO. YYeOHUK IS BY30B. 2-¢ u3n., crep./ I'. C. MBanosa.- M.: KunoPyc,
2013.-426 c.

2. KpemneB A.C. TIpoekTHpOBaHHME CHCTEM MHTEIICKTYAJLHOIO VIPAaBJICHMUS JIOMAaIITHEH
aBTOMATHKOMN. DJIEMEHTHI TEOPUU M NMPAKTUKYM [DJIEKTPOHHBIN pecypc] : ydueOHoe mocodue /
A.C. KpemnieB, A.B. Turos, A.H. IIlykud. — DnekTpoH. TEKCTOBbIE aaHHble. — CIIO. :
VYuusepcurer MUTMO, 2014. — 95 c¢. — 2227-8397. — PexuMm  A0CTyma:
http://www.iprbookshop.ru/67591.html

3. Maiik I[Ipeako PIC-MukpokoHTpoLIEpEl. APXUTEKTYPA M IPOrpaMMHUPOBaHUE [DIEKTPOHHBIN
pecypc] / IIpeako Maiik. — DaeKTpoH. TEKCTOBLIE maHHble. — Caparos: IIpodobpa3oBanue,
2017. — 512 C. — 978-5-4488-0062-7. — Pexxum JIOCTYIIA:
http://www.iprbookshop.ru/63584.html

4. OspeukuH M.B. DIexTpoHHMKAa CHUCTEM aBTOMAaTHMYSCKOIO VIIPABJICHHSI Ha OCHOBE
MHKPOKOHTpoJIepoB ceMmeiictBa AVR [DnekTpoHHbId pecype] : yueOHoe mocobue / M.B.
OBEYKHH. — DJIEKTPOH. TEKCTOBbIE JaHHBEIC. — OpeHoypr: OpeHOYpPIrcKuil rocyIapCcTBEHHBIN
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yausepcurer, 9bC ACB, 2016. — 113 c. — 978-5-7410-1543-8. — Pexum pgocryia:
http://www.iprbookshop.ru/69975.html

5. OCHOBBEI IPOrPaMMHPOBAHHUS MHKDPOIIPOLIECCOPHBIX KOHTPOJUIEPOB B IIM(POBBIX CHCTEMAX
YIIPaBICHHS TEXHOJOIMYSCKUMHU MpolieccamMu [ DJIeKTpOHHBIN pecypce] : yueoHoe nocobue / B.C.
Kynpssmos [u  ap.]l. — DIeKTpoH. TEKCTOBbIE maHHble. — Boponex: Boponexckui
FOCYIApPCTBEHHBIM YHUBEPCUTET MH)KECHEPHBIX TexHonorwmi, 2014. — 144 c. — 978-5-00032-
054-9. — Pexum jocryma: http://www.iprbookshop.ru/47437.html

8. Ilepeuenb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANUOHHOH ceTH «WHTepHeT»,
HEOOXO0IMMBIX /IJIsl OCBOEHHSI TUCHHMILIHHBI (MOAYJIsl), BKJIIOYasi MpodecCHOHAIbHbBIE 0a3bl
JAAHHBIX U HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMBI

JIns OCBOGHMS JMCUMILIMHBI O0yd4aromieMycss HEOOXOJMMBI CIEAYIOIIHUE pPEeCypCh
UH(POPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOU ceTn «THTepHeTY:
— Caiit baiikanbcKoro rocy1apcTBEHHOTO YHHUBEPCUTETA, ajpec nocrtyma: http://bgu.ru/, nocryn
KPYTJIOCYTOYHBIH HEOTpaHUYEHHBIN U3 JII000H Touku VHTepHET
— KubepJlennnka, anpec pgoctyma: http://cyberleninka.ru. moctym  KpyriioCyTOYHBIH,
HEOTPaHWYCHHBIN Il BCEX TOJIb30BaTeIICH, OECIUIATHOE YTCHUE M CKaYMBAHUE BCEX HAYYHBIX
nyonukaiuii, B ToM uncie nakeT «lOpuandeckue Hayku», KOJUICKIUS U3 7 JKypHAJIOB II0
NPaBOBEICHUIO
— Hayunas osnextponnas Ombmmoreka eLIBRARY.RU, ampec nocryma: http://elibrary.ru/.
JOCTYIl K POCCHHCKUM JKypHajlaM, HaXOISIIMMCS TOJHOCTBIO WJIM YaCTHYHO B OTKPBITOM
JIOCTYIIC TIPU YCJIOBUU PETUCTPALIUH
— Tlopran "WHpopmalmOHHO-KOMMYHHKAIIMOHHBIE TEXHOJOTUM B 00pa3oBaHHH", ajpec
nocryna: http://www.ict.edu.ru/lib/. moctym HeorpaHUYCHHBIT
— DnexkTpoHHO-O0uOMMOTeuHas cuctema IPRbooks, agpec moctyma: http://www.iprbookshop.ru.
JIOCTYIl HEOTPAHUYEHHBIN

9. MeToau4eckue yKasaHus AJIsl 00y4ar0IHUXCs 110 OCBOCHUIO JTMCIUIIIHHBI (MOAYJIsT)

W3yuaTh OUCHUIUIMHY PEKOMEHIYETCS B COOTBETCTBHH C TOW ITOCIIEAOBATEIHLHOCTHIO,
KOoTOpass o0o3HaueHa B €€ cojJepXkaHuu. J[Is ycCrmemrHoro ocBOEHMsS Kypca oOydaroliuecs
JIOJDKHBI UMETH TTepPBOHAYAIbHBIC 3HAHUS B 00J1aCTH MHPOPMAIIMOHHBIX TEXHOJIOTHH.

Ha nexnusx mpenojaBareib 03ByYMBAeT TEMY, 3HAKOMHUT C MEpPEYHEM JIUTEPATyphl 1O
TeMe, OOOCHOBBIBAET MECTO W pPOJIb OTOW TeMbl B JaHHOW IMCUWIUIMHE, PAcCKpHIBacT ee
IpakTU4YecKoe 3HaueHue. B Xoze jekuui CTyAeHTYy HEeO0O0XOAMMO BECTH KOHCHEKT, (UKCHUpYs
OCHOBHBIE ITOHITHS U TIPOOIIEMHBIE BOIIPOCHI.

[TpakTHyeckune (CEeMMHApCKHE) 3aHATHS IO CBOEMY COJAEP)KAHUIO CBSI3aHBI C TEMAaTUKOMN
JEKIIMOHHBIX 3aHATHIA. HaunHATh MOATOTOBKY K 3aHATHIO 1eNIecO00pa3HO ¢ KOHCIIEKTa JICKITHA.
3amaHue Ha TPaKTHYECKOe (CEeMHUHApCKOE) 3aHATHE CcooOlIaeTcs OO0ydarolmmcs 0 €ro
npoBeneHus. Ha ceMuHape mpemogaBarenb OpraHU3yeT OOCYXJICHUE STOW TEMBI, BHICTYIas B
Ka4yecTBE OpraHu3aTopa, KOHCYJIbTaHTAa M HKCHEpTa y4eOHO-TIO3HABATEIBHOM JesTeIbHOCTH
00ydJaromerocs.

W3yuenne qUCUUIUIMHBI (MOIYIS) BKIIOYAET CAaMOCTOSTEIbHYIO paboTy o0yyaromierocs.

OCHOBHBIMHU BHJIAMH CAMOCTOSITETIHHON pabOTHI CTYACHTOB C y4aCTHEM IperoiaBaTeeit
SIBIISTFOTCSL:

* TEKyIUe KOHCYJIbTAIINY;

* KOJUIOKBHYM Kak (popMa KOHTPOJIS OCBOCHHUSI TEOPETUUECKOTO CO/IEPIKAHUS TUCIIUITIIHH:
(B yachl KOHCYJBTAIU, IPETYCMOTPEHHBIE YUEOHBIM IJIAHOM);

* IpUeM U pa300p JOMAIIHUX 3aJJaHU (B yachl MPAKTUUYECKUX 3aHATUH);

* PUEM U 3allUTa JAOOPATOPHBIX paboT (BO BpeMs IIPOBEIACHUS 3aHIATHI ),

* BBITIOJIHEHUE KYPCOBBIX padOT B paMKax AMCLUUIUINH (PYKOBOJICTBO, KOHCYJIBTUPOBAHHE
1 3aIlliTa KYpCOBBIX PaOOT B Yachl, MPEAYCMOTPEHHBIC YICOHBIM TJTAHOM) U JIP.
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OCHOBHBIMHU BU/IAMHU CAMOCTOSITENILHON pabOThI CTYJICHTOB 0€3 yJacTus MperoaBaTeneii
SIBIISTFOTCSI:

* (hopMupoOBaHKE U YCBOCHUE COACPIKaHUS KOHCIIEKTA JICKIIUI Ha 6a3e peKOMEH/I0BaHHOM
JEKTOpOM Y4eOHOH JMTepaTyphl, BKIIOYas WH(POPMAIMOHHBIE O0O0pa30BaTEIbHBIE PECYPCHI
(31eKTpOHHBIE y4eOHUKH, STIEKTPOHHBIE OMOIMOTEKH U JIp.);

* CaMOCTOSITEIBHOE H3yYCHHE OTAENBHBIX TEM WM BONPOCOB IO YYEOHHKAM HIIH
y4eOHBIM MTOCOOUSIM;

* HamMcaHue pedeparos, JOKIAI0B;

* [IOJITOTOBKA K CEMUHApaM U JIabOpaTOpHBIM paboTam;

* BBIIOJIHEHHE JIOMAIHUX 3aJaHUi B BHJC DPEIICHHUS OTACIBHBIX 3a1ad, MPOBEIACHHS
TUIIOBBIX PAcCYeTOB, PACUYETHO-KOMIBIOTEPHBIX M WHAMBHIYAIbHBIX pPabOT IO OTIEIbHBIM
paszenam coaep KaHus JUCIUILINH U 1.

10. ITepeyens MHGPOPMALMOHHBIX TEXHOJIOTH, HCMOJb3yeMbIX IIPH OCYIECTBJIEHUHU
00pa3oBaTeILHOIO MPoOLEcca MO0 AMCHHUILINHE (MO1YJ/II0), BKJIKYAS NepeYeHb
NMPOrpaMMHOIo odecrneyeHust

B ydeGHOM mpoliecce UCONb3yeTcs Caeaytoliee NporpaMMHOe 0OecTieueHue:
—7-Zip,
— MS Office,
— Notepad++,
— Visual studio,

11. Onucanne MaTepuaAJIbHO-TEXHUYECKOM 0a3bl, HEO0X0AMMOM VIl OCYLIeCTBJICHUSA
0o0pa3oBaTe/IbHOIO Mpolecca Mo AMCHUIIHHE (MOAYJII0):

B yuebHOM mporiecce ucnonb3yeTcs cieayroliee 000py1oBaHue:
— YueOHble ayTUTOPUU 7Sl IPOBEACHHUS: 3aHATHH JIEKIIMOHHOTO TUIA, 3aHATUH CEMUHAPCKOTO
TUIA, TPAKTUYECKUX 3aHATUH, BHIIIOJIHEHUS KyPCOBBIX pabOT, IPYNIOBBIX U WHAWBUYAIbHBIX
KOHCYJIbTAIMH, TEKYILIEro KOHTPOJIS U IPOMEKYTOYHOM aTTeCTalliH, YKOMIUIEKTOBaHHBIE
CHeLUaTU3UPOBAHHON MEOEIbIO U TEXHUUYECKUMU CPe/ICTBAMH 00yueHUs,
— MynbTHMe THIHBIN KJTAcc,
— KomnerorepHslii kiacce,
— Habops! 1eMoHCTpalinoHHOTo 000py10BaHuUs U Y4eOHO-HArJISAHBIX TOCOOUI



