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[Iporpamma cocrasnena B coorBeTcTBur ¢ PI'OC BO no nanpasnenuto 38.03.05
busnec-undopmaruka.

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

3asenyrommuii kadeapoir A.B. Poguonos



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 CMEXKHBIX ¢ HHUM HHPOKOMMYHUKAIIMOHHBIX TEXHOJIOTHUMA
(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 M0 JUCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMBbIMHU Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

KoMnerenuuu oﬁyqalomerocsl, (bopanyeMLIe B pe3yJbTaTe 0CBOCHUSA

AUCHHILTAHBI
Kon
KOMIICTEHIIMH 110 Komnerenmus
dI'0OC BO

CriocoOeH MPOEKTUPOBaTh, pa3padaThiBaTh U BHEAPATh KOMIIOHEHTHI T-

K4 MH(PACTPYKTYPBI IPESIMPHUATHS, 00CCIICUNBAIOIIIE COBEPIICHCTBOBAHKE U
0JIZICPIKKY OM3HEC-TIPOLIECCOB, B TOM YHUCIIE C TPUMEHEHHEM WHHOBAIIHOHHBIX
11 (POBBIX TEXHOJIOTUH

CTpyKTypa KOMIETCHIIHH

Komnerenuus ®opmupyemsbie 3YHbl
[1K-4 CriocoOeH mpoeKTUpOBaTh,
pa3pabaThiBaTh U BHEAPSTH
KoMnoHeHThl UT-
WH(PPaCTPYKTYphI MPEPUSATHS,
oOecreunBaroIue
COBEpIIEHCTBOBAHUE U
OJIEP>KKY OM3HEC-TIPOLIECCOB, B
TOM YHCJIe C TPUMEHEHUEM
WHHOBAIIMOHHBIX [IU(PPOBBIX
TEXHOJIOTHI

3. 3HaTh COBPEMEHHBIE TEHJCHIINY Pa3BUTHS U IPUMEHEHUS
MHHOBAIIMOHHBIX IU(PPOBLIX KoMIoHEeHT UT-
MHPPACTPYKTYPHI IPEAIPUATUS

Y. YMeTh npoekTupoBarth, pa3padaThiBaTh U BHEAPATH
MHHOBALMOHHBIE ITUPpOoBbIE KOMITOHEHTH UT-
MH(PACTPYKTYPBI IPEATPUATHS

H. Briagets HaBbIKaMU IPOEKTUPOBAHUS, Pa3pabOTKU U
BHEJPEHUS NHHOBAIIMOHHBIX IIU(PPOBbIX KoMIOHEHT UT-

MHPPACTPYKTYPHI IPEANIPUATUS

3. MecTo quCHUILIHHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

[punamnexxnocts guctumiubel - BJIOK 1 AMCHUITVIMHBI (MOAVYJIN): Yacts,
dopmupyemMasi ydacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUH.

[IpenmectByronye TUCHUIUIMHBI (OCBOEHHME KOTOPBIX HEOOXOAMMO [UIsl YCHEHIHOTO
OCBOCHMS JIaHHOMW): "BbIYMCIUTENbHBIE CHUCTEMBI, CETH U TelekoMMmyHukanuu', "Pa3paboTka
MPUIOKEHUHN I8 MOOMJIBHBIX YCTPOMCTB"

4. O0beM IMCUMIIMHBI (MOYJI51) B 3a4eTHBIX ANHULIAX C YKa3aHHEM KOJIN4eCTBa
aKajgeMHYecKHX YacoB, BblJleJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4aromuxcs ¢
npenojaasareseM (110 BUAaM y4eOHbIX 3aHATHII) 1 HA CAMOCTOSITEJILHYIO PadoTy
o0yJaromuxcs

OO01mast Tpy10€MKOCTh TUCIUIUTHHBI COCTaBsIeT 3 3a4. ef.,108 uacos.

By yaeOHo# paboThl KonnuecTBo yacos
KonrtakTHasi(ayauTopHas) pabora




Jlexknuun 32
[TpakTdeckue (cem, 1ab.) 3aHATHUS 0
CamocTosTenbHas paboTa, BKIIOYast MOATOTOBKY K AK3aMEeHaM U 76
3aueram
Bcero yacos 108

5. Conep:kanme IMCHUIIHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3aesiaMm) ¢
YKa3aHHeM OTBeIeHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKUX YaCOB M BUIOB Y4eOHbIX
3aHATHH

5.1. Conep:xanue pa3iesioB TUCUUIIIMHBI

Ne
n/n

Pa3zgen u Tema
JTUCIHUIINHEI

CeMe-
CTp

Jlek-
uu

Cemunap
JlaGopar.
IIpakTHy.

Camo-
CTOAT.
pab.

B unrepa-
KTHBHOH

dopme

DopMbI TEKYLLET0
KOHTPOJIsA
yCIeBaeMOCTH

Bellen

KoHmenmus nHTEpHETa

51

10

IIpakTrueckas
paborta Nel.
Pa3zpabotka

CUCTEMBI
ABTOMAaTUYECKOI'0
yIpaBJIeHUs

Bellen

TexHonoruu HHTCPHCTA

51

12

IIpakTrueckas
pabota No2.
Texnonoruu

nepeaadn JaHHBIX O
COCTOSTHUM 00BEKTa
Ha YIpaBJIAIOLIEe
YCTPOMCTBO

CpencrtBa 00paboTKH
TAHHBIX

51

12

[IpakTrueckas
pabota Ne3.
TexHonorun

nepeaavn JaHHBIX O
COCTOSIHMH 00BEKTa
Ha yIpaBJsoIIee
YCTPOMCTBO ¢
MOMOILIBIO

OecTpOBOIHBIX

cerei

[IpoexTupoBaHue
YCTPOMCTB 151
HTepHEeTa-Benei

51

10

[IpakTrueckas
pabota Ne4.
PazpaboTka

CHUCTEMBI
yaJIE€HHOTO

MOHHUTOPHHTA U
yIpaBJIeHUs

PazpaboTtka
MPOrPAMMHOTO
obOecrieueHus

51

10

IIpaxkTrueckas
pabota No5.
Cucrema
MOHHUTOPHHTA
COCTOSIHUSI
IIPOMBIIITICHHBIX

BBICOTHBIX




Ne Pasien 1 Tema Ceme-| Tek- Cemunap| Camo- |B WHTepa- ®DopMbI TEKYLIETO
JlaGopat.| cTOAT. | KTUBHOM KOHTPOJISA
n/n AUCHUILIUHBI CTp | UMHU
IlpakTuy. pa6. popme yCreBaeMoCTH
KOHCTPYKLUH B
peXHUME PeabHOTO
BPEMCHH
[IpakTuueckas
unycrpuanbHbIi pabota Ne6.
(TIPOMBIIIIIICHHBIH ) [IpoekTupoBanue
6 [HTepHer Beuel [loT 51 4 10 CUCTEMBI
(Industrial Internet of MOHUTOPHHTA
Things) MUKpOKJIMMATa B
MIOMEIEHUU
[IpakTrueckas
pabota Ne7.
ONBIT UCTIOJBE30BAHUS POEKTUPOBAHUE
7 [€CYMHBIX» YCTPOUCTB U 51 4 12 CHCTEMBI
MEPCIICKTHBBI PA3BUTHS ABTOMATH3AINH
WHTEpHETA Bellen KHUIJIOTO WIH
KOMMEPYECKOTO
MOMEIICHUS
NTOI'O 32 76

5.2. JlekuMOHHBbIE 3aHSATHS, HX COEPKAHUE

Ne

HaunmenoBaunue

DJICKTPOHHKA

Coneprxanue
n/n pa3JesnoB U TEM
01 Jleknusa 1. Konuenuus Mcropus MaTepHera Bemieil. THTepHET Belel KaK «CeTh CETeM.
MHTEpHETa BELIe OBoutonus BeO-TexHoaorui u Miurepuera. Apxurekrypa loT.
Jlexuus 2. O6mactu  |CiocoObI B3aUMOACHCTBUS ¢ MHTEpHET-Benamu. Obnactu
02 [mpuMeHeHus npuMeHeHus VIHTepHera Beniel. B3anmoaeicTBue uenoseka u
MHTepHeTa Benen MaIlIWHBI.
Cpencta nnentuduxanuu. ONTHYECKH pacro3HaBaeMble
Jlekuus 3. CpenctBa  aeHTudukatopsl. PaguovactorHas uaentudukanus RFID.
03 [pmnenTudukauu CpencTBa onpeiesieHUsI MECTOHAXOXKIEHHUS B PEKUME PEATbHOTO
uTepHeTa Been BpeMmenu RTLS (Real-time Locating Systems). Unentudukanus ¢
nomoibto [Pv6.
Jlekuus 4. CpenctBa  (CpencTBa U3MEpPEHHUs, dlIeMeHTapHble JaTyuku. [IpuOops! yuéra
04 m3mepenus u notpebiienus. IHTerpupoBaHHble H3MEPUTETbHBIE CUCTEMBI.
ylpaBjaeHHe NUTaHueEM [FICTOUHMKH SHEPTUH U YIPABIEHUE IUTAHUEM.
becripoBoiHBIE CEHCOPHBIE CETH. ATIIIapaTHbIE CPEACTBA Mepeiadn
05 Jlexums 5. CpencrBa  |[TaHHBIX. KOM.M}'.HI/IKaI_II/II/I Masoi nansHocTH (RFID, NFC,
repeaadn JaHHBIX Bluetooth, Wi-Fi). KommyHukauu 601b110T0 pajguyca 1eicTBUS
(2G/3G/4G, WIMAX).
Matemaruueckas J1eKTpoHuKa. Lludpoananorossie u aHanoro-
NMexuus 6. Cpenctea 1 poBsle IpeoOpazoBaTenu. MUKPOIPOIECCOPHI, TaMATh U
06 MUKPOKOHTpoIIepsl. Knaccudukanus u cTpykTypa
00pabOTKH TaHHBIX
MUKDPOKOHTPOJIIEPOB. APXUTEKTYPAa MUKPOKOHTPOJIJIEPOB.
[IponieccopHoe AP0 MUKPOKOHTPOJIIEPA.
Jlexuus 7. Opranuzanys naMsaTH MUKPOKOHTposiepoB. OpraHu3anus CBsi3U
07 [MUKpOKOHTPOJIJIEPHAs MUKPOKOHTPOJIJIEPA C BHEIIHEW CPEION U BPEMEHEM.

BcromorarennHEIC arrapaTHbIC CPCACTBA MUKPOKOHTPOJLJICPA.




Ne HanmenoBanue
Coneprxanue
/1 pa3esioB U TeM
Jlexnus 8.
ApudMeTHKO-TOrHueCKre BEIYMCICHUS HA MUKPOKOHTPOJUIEPE.
08 |Apudmernueckas
Apudmerrdeckas 00padoTKa JaHHBIX (CHCTEMa KOMaHL).
00paboTKa JaHHBIX
Jlexuus 9. .
H OcHoBHbIE 3Tarbl pa3padboTku. Beibop nemMenTHOil 0a3bl.
[IpoekTupoBanue
09 CTDOHCTE s PazpaboTka NpUHIMIHAIBHBIX cXeM. Pacuet mapameTpos
yeTp . hiieMeHTOB. PazpaboTka nmeyaTHBIX MJIAT U MAaKETUPOBAHHE.
uTepHeTa Beme
Jlexus 10. CpencTBa aBTOMaTU3UPOBAHHOT'O MPOEKTUPOBAHUS alapaTyphl.
10 ABTOMaTH3upoBaHHoe [Pa3paboTka 1 0TJa/IKa anmapaTHbiX cpencT. PazpaboTka u
[IPOEKTUPOBAHUE 0TJaJIKa IPOrpaMMHOro o0ecriedyeHus. MeTo bl U CpeICTBA
anIapaTHbIX CPEJICTB. |[COBMECTHOM OTJIAAKHU alllapaTHbIX U IPOrPAMMHBIX CPEJICTB.
Jlexkus 11. [TapannensHOE porpammupoBanue. [locnenoBarensHoe
1 Pa3paboTrka rporpammupoBanue. [IporpammHo-annapartHeie cpecTsa
[IPOrPaMMHOTI'0 [O/IIEP’KKU ITporpaMMupoBanust. UHTerpupoBaHHas 0Ta/104Has
oOecrnieueHus cpena.
Jlexus 12. Crtpykrypa u ¢pynkuuu cucremuoro I10. Ctpykrypa u pyHKIHHA
12 |Cuctemnoe I10 Bemeli uacTpyMenTanbHoro [10. CTpykTypa U GyHKIIMH NPUKIAAHOTO
MuTepHera [10. Cragun pa3pabOTKu MPOrpaMMHOTO 00€CTIeUCHHUS.
Jlexnusa 13.
. ABTOMATU3UPOBAHHAsl CUCTEMA YIPABIICHUS TEXHOJIOTMYECKUM
MHycTpHaIbHbBIN R
N rporeccoM. Pacnipenenénnas cucrema ynpasnenus, PCY.
(TIpOMBIIILJICHHBI )
13 o Texnonornueckas apxurekrypa [loT. Mexmamnaasie
nHTepHeT Bemen 11oT
. KoMMyHHUKauu M2M. [IpoMbliuieHHbIE CETH [Tl pean3aliu
(Industrial Internet of
. M2M. Kitouesle cepst npumenenus IloT.
Things)
Jlexus 14.
H Orpanudenus obmaunbix apxutektyp ans [oT. Db dext 3anepxku.
Oo6naynble, TYMaHHBIE
14 L EDAMITHLLE Tymannbie Beraucienus. CpaBHEHUE TYMaHHBIX, TPAHUYHBIX U
P 00J1auHbIX BbIUKCICHUNA. TyMaHHbIE TOMOJIOTHH.
BBIYMCIICHHS
Mexts 15. O MHuTepHeT Beuleil B 0aHKOBCKUX yciyrax. IHTepHeT Beriel B
) ABTOMOOMJIBHOM MPOMBIIIUIEHHOCTH «Y MHBIN TPAHCIIOPTY.
MCII0JIb30BAHUS .
N VHTEpHET Belel B YHEPreTuKe «Y MHast SHeprus». MIHTepHer
««YMHBIX)» YCTPONCTB U " . .
15 eDCIEKTHELL Belllel B YIIPABICHUN HEABUKUMOCTBIO «Y MHBIA IOM», «Y MHBIH
P ropoa». IHTepHET Beliei B 3paBOOXpaHEHUN «Y MHast
Pa3BUTHUSI UHTEPHETA .
Bemeii MeauIHa». IHTepHET Belell B IPOMBILIUIEHHOM IIPOU3BOJCTBE
«YMHOE ITPOU3BOACTBO». IHTEpHET BENIEH B CEITLCKOM XO3SIMCTBE.
16 Jlexnug 16. Pucku Pucku MHTeprera Bemieil. KonduneHmansHOCTh Mob30BaTeNe,
MHTEpHETA BelleH 6e3onacHoCTh [0T, oTBeTcTBeHHOCTH. [Ipo6siemsr BHeapenus [oT.

5.3. Cemunapckue, NpakKTH4YeCKHe, J1a00paTOPHbIE 3aHATHS, X COAePIKaHUe

6. ®oHI OHEHOYHBIX CPEICTB VI MNPOBEeJCHMS IMPOMEKYTOYHOH ATTECTAUMH IO
AUCHHUILIMHE (MOJHBIH TEKCT NPUBEAEH B IPUJI0KEHHHU K padoueil mporpamMmme)

6.1. Texymuii KOHTPOJIb




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

Heo0XoauMbIe 1Sl OLeHKH Onucanue
OTansl on /Lt oxt nokasarejei u
MHUDOBAHUS . 3HAHUH, YMCHHH, HABBIKOB KpHTepHeB
¢dopmup Iepeuenn (3YHLI. H (WIK) onbITa
Nt KOMIIeTeHI Ui 3.1...3 JIeATeJIbHOCTH OMCHHBAHII
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
paoouen . ¢hopmupoBanus,
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce
IIpOI‘paMMbI oelloce . .~ OIMUCaHHUEe IIKAJ
0CBOEHHSI 00pa30BaTeILHOI onenupasms (00 100-
JUCUMILIHHBI) NpPOrpaMMel u »
0aJIILHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
9-10 GammoB —
c(hOopMHUpPOBaHHbIC
CHCTEMAaTHYECKHUE
3HAHUS; HA
BBICOKOM YPOBHE
OCYUIECTBJIIC-MbIE
YMEHHUSI, YCIEIIHO
NIpUMEHSIEMbIE
HaBBIKH; 7-8
3.3HaTh COBpEMEHHBIE OamioB —
TEHACHLINU Pa3BUTHUS U c(OopMHUpOBaHHEIE,
[IPUMEHEHUS HO cojiepKalue
MHHOBAIIMOHHBIX OT/ICJIbHBIC
U(PPOBBIX KOMIOHCHT npoOeIIbl 3HAHUS;
UT-undpactpykrypbl B IIEJIOM
MIpEeANPUSTUSL YCHEIIHbIE, HO
Y.YMerhb cojeprKalue
[IPOEKTUPOBATD, OT/ICJIbHBIE
a3pabaThIBaTh U poOeIbl YMEHHS;
pasp [MpakTudeckas paboTa P M ’
BHEIPSTDH B IIEJIOM
1. Konuemus MHHOBAILIMOHHBIE Nel. PaspaGotxa CIIEIIHOE, HO
! I/I.HTC HeTa BelleH [1K-4 u(ppOBBIC CHCTEMBI }zzoz[e mau}ee
p P ABTOMATHYECKOTO p
KoMITOHeHTBI 1T- OTHCIbHEIC
YIpaBJICHUS
MH(PACTPYKTYPBI po6esI
PETPUSITHS MpPUMEHEHNE
H.Bianets HaBbIKAMH HaBBIKOB; 5-6
POEKTUPOBAHUS, 6amuioB — o01mue,
pa3paboTKu u HO HE
BHEPEHUS CTPYKTYpUPOBAaHH
MHHOBAIIMOHHBIX bl€ 3HAHUS; HE
U(PPOBBIX KOMIOHEHT CHCTEMaTHYECKHU
UT-uHbpacTpyKTYpHI OCYLIECTBIISIEMbIE
[IpeAnPUSITHS YMEHHUSI; HE CU-
CTEMaTHYECKH
MIpUMEHSIEMbIe
HaBBIKH; 4 U
MeHee 6amIoB —
CTYJEHT
00HAPYKUIT
HECOCTOSITEIIb-
HOCTb OTBETOB
(10)
3.3HaTh COBpEMEHHbIE 14-15 6amnoB —
TEHACHIIUU Pa3BUTHUS U c(hopMUpOBaHHBIC
IPUMEHEHUS [IpakTHdeckas paboTa |CHCTEMAaTHYECKUE
MHHOBAIIMOHHBIX No2. TexHonoruu 3HAHUS; HA
5 2. TexHonoruu K4 U(PPOBBIX KOMIIOHEHT [[IepeJadul JaHHBIX O BBICOKOM YPOBHE

MHTEepHEeTa Belen

NT-nHbpacTpyKTypHI
MIPEIIPUATHS
V.VmeTs
[IPOEKTHPOBATE,
pa3pabarbeiBaTh U

COCTOSIHMM O0BbEKTa Ha
YIIpaBIIsOIIee
yCTpOMCTBO

OCYILECTBIISIC-MbIC
YMEHUSI, YCIICIITHO
MIPUMEHSICMBIC
HaBbIKM; 11-13
0aioB —




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

3Taﬂbl Heo0X0AMMbIe JUIST OLIEHKH “02::::‘6?::; -
3HAHUH, yMeHH i1, HABBIKOB
(l)Ole/IpOBaHI/‘l‘H Mepeuens (BYHabrI: w (1) ombira KpUTepHeB
KOMIIeTeHI Ui OLiEHNBAHUSI
Ne ¢opmupyembIx (3.1 .o .3.“, AEATETBHOCTH, KOMIETeHIMIA 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 o 'H'n) KOMIETERITHH B npouecce“ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI
AUCHUILTIHHBI) IporpaMMBL ouenusanus (o 100-
(HammenoBanne 0aJIILHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
BHEAPSTH c(opMHUpOBaHHEIE,
MHHOBAI[HOHHEBIE HO coJiepxKa-Iine
gpoBbie OTJeNbHbIC
KOMITIOHEHTHI 1 T- po0eITbl 3HAHUS;
nH}pacTpyKTypHI B LIEJIOM
[IpEeaNIpUATHS yCIIEUIHbIE, HO
H.Biagets HaBBIKAMU coleprKalue
[TPOEKTUPOBAHUS, OTJEIbHBIE
pa3paboTKH poOeTbl yMe-HHS;
BHEAPECHHUS B LIEJIOM
MHHOBAaIMOHHBIX YCIIEIIHOE, HO
(P POBBIX KOMITOHEHT coJieprKariee
UT-undpactpykrypbl OTZEIIbHBIE
[IPEATPUATHS poOesbI
IpUMEHEHUE
HaBBIKOB; 7-10
OatoB — 001IHeE,
HO HE
CTPYKTYPHPOBaHH
bl 3HAHUS; HE
CHUCTEMaTHYECKH
OCYILECTBIISIEMbBIE
YMEHHS; HE
CHCTEMaTHYEeCKH
HpUMEHSIEMBbIE
HaBBIKH; 6 U
MeHee 6ayuIoB —
CTYACHT
0OHAPYKUIT
HECOCTOSTEIb-
HOCTb OTBETOB
10
3.3HaTh COBpEMEHHBIE 14-15 GamroB —
TEHJICHIIUH Pa3BUTUS U c(hopMUpPOBaHHbIC
[IPUMEHEHHUS CUCTEMATHUYECKUE
MHHOBAI[MOHHBIX 3HaHUS; Ha
U(PPOBBIX KOMIOHEHT BBICOKOM YpOBHE
WT-uHbpacTpyKTypHI OCYILECTBJIAEC-MbIE
MIPEIIPUATHS [IpakTudeckas pabota |yMEHHs, yCIIEIIHO
V.VmeTs Ne3. Texaomorun NIPUMEHSIEMbIE
3. Cpesietsa [IPOEKTUPOBATb, [eperadu JaHHBIX O HaBbIKK; 11-13
pa3pabaTbIBaTh U COCTOSTHIM 00BEKTa Ha 6aoB —
3 |oOpaboTku [1K-4
AHHBIX BHEAPSTH ynpaBisoliee c(OpMHUpPOBaHHEIE,
MHHOBAI[HOHHBIE YCTPOICTBO C HO coJiepxKa-1Ine
gpoBbie [TOMOILBIO OTJENbHbIE
KomrnoHeHTsl UT- OecrpOBOJHBIX CeTe | MPOOebl 3HAHHUS;
nH}pacTpyKTypHI B LIEJIOM
MIPEIIPUATHS yCIIETHBIE, HO
H.Binanets HaBBIKAMH cojeprKamue
[TPOEKTUPOBAHUS, OTIENbHBIE
pa3paboTKu U MpoOebl yMe-HUs;
BHEJPEHHUS B LIEJIOM




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

Onucanne
3Taﬂbl HeOﬁX(:HHMLle ){.]'lﬂ OLICHKH HokazaTeeii u
3HAHUH, YMCHHH, HABBIKOB
¢opmupoBanus Mepeuens (BYHabrI: w (1) ombira KpUTepHeB
Nt KOMIIeTeHI Ui 3.1...3 JIeATeJIbHOCTH OMCHHBAHII
e (popmupyembix ( .d...2.n, i KoMIeTeHIuii Ha
(Tema u3 o XAPAKTEPUIYIOMUIX STAMBL ) gy sTamax nx
n/n 260 eii KOMIIeTeHIIMH V.1...¥.n, dopmuposanus P
1Y ®roc BO . (dopmupoBanus,
mno H 1 H n) KOMIIETCeHIIHH B mpouecce
IIpOI‘paMMbI oelloce . .~ OIMUCaHHUEe IIKAJ
0CBOEHHSI 00pa30BaTeILHOI onenupasms (00 100-
JUCUMILIHHBI) NpPOrpaMMel u »
0aJIILHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
MHHOBAIIMOHHBIX yCIIEUIHOE, HO
U(PPOBBIX KOMIOHCHT cojeprKalee
UT-undpactpykrypbl OTZEIIbHBIE
[IpeANPUSITHS pooebI
MpUMEHEHHE
HaBBIKOB; 7-10
6axoB — oO1ue,
HO HE
CTPYKTYpPHUPOBAHH
bI€ 3HAHUS; HE
CHCTEMAaTHYECKHU
OCYILIECTBIISIEMBIE
YMEHHUsI; He
CHCTEMAaTHYCCKHU
MpUMEHSEMbIE
HaBBIKH; 6 U
MeHee 0aioB —
CTYIEHT
0OHapyKUIT
HECOCTOSITEIb-
HOCTb OTBETOB
(10)
14-15 6amioB —
c(hopMHUpOBaHHBIC
CHCTEMAaTHYECKHUE
3.3HaTh COBPEMECHHbBIC 3HAHUS, HA
b
TEHICHIINY Pa3BUTHUS U BBICOKOM YPOBHE
MPUMEHEHUS OCYILIECTBIIIE-MbIE
WHHOBALIMOHHBIX YMEHHUSI, YCIIEIITHO
H(PPOBBIX KOMIIOHEHT MpUMEHSEMbIe
U T-uHbpacTpyKTYpHI HaBbIky; 11-13
[IpeANPUSITHS OayoB —
V.VYmeTh c(OopMHUpPOBaHHEIE,
[IPOEKTUPOBATD, HO cojepxa-11ue
a3pabaThIBaTh U OT/ICJIbHBIE
pasp [IpakTudeckas pabota A
4. BHEIPATH Nod PaspaGorka MpOoOEITbl 3HAHUS;
[TpoexkTrpoBaHme MHHOBAI[MOHHBIC - p B IIEJIOM
4 . T1K-4 CHCTEMBI y/IaJIEHHOTO
YCTpOHUCTB st nudpoBbIe OHITODINIA 1 YCHEIIHbIE, HO
utepHeTa-Beuen KoMITOHeHTHI 1T- DaBI é)Hm coJiepKamme
MHPPACTPYKTYPHI yrip OT/ICJIbHBIC
[Ipe AP U THS poOebl yMe-HUsl;
H.Bnanerr HaBBIKaMU B LIEJIOM
[IPOEKTUPOBAHMUS, YCHELHOE, HO
pa3paboTKy U cojepaaiiee
BHEIPEHUS OT/ICJIbHBIE
MHHOBAIIMOHHBIX poOeBI
U(PPOBBIX KOMIOHCHT MPUMEHEHHE

NT-nHbpacTpyKTypHI
MIPEATIPUATHS

HaBBIKOB; 7-10
6annoB — oOmrue,
HO HE

CTPYKTYPHPOBaHH
bl 3HAHWS;, HE




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 KOMIIeTeHIU i 3.1...3 JesITeTbHOCTH. OTCHIBAHITH
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
paoouen . ¢hopmupoBanus,
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce
IIpOI‘paMMbI oelloce . .~ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI onenupasms (00 100-
JUCUMILIHHBI) NpPOrpaMMel u »
0aJIILHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
CUCTEMAaTHYECKU
OCYUIECTBIISIEMbIE
YMEHHUsI; He
CUCTEMAaTHYECKU
MIpUMEHsIEMbIe
HaBBIKH; 6 U
MeHee 0aIoB —
CTYIEHT
0OHapyKUI
HECOCTOSITEIb-
HOCTBH OTBETOB
10)
14-15 6ayioB —
c(hOopMUPOBaHHbIC
CHUCTEMaTHYECKUe
3HAHUSI, Ha
BBICOKOM YPOBHE
OCYILIECTBIIIC-MbIE
YMEHMUS, YCIEIIHO
NIPUMEHSIEMbIE
3.3HaTh COBpEMEHHBIE HaBbIky; 11-13
TEHACHLUU Pa3BUTUS U 0aJIoB —
IPUMEHEHUS c(OopMHUpPOBaHHEIE,
MHHOBAIIMOHHBIX HO cojepa-11ue
H(PPOBBIX KOMIIOHEHT OTIIebHBIE
W T-uHbpacTpyKTyphI npoOebl 3HaHUS;
PETPUSITHS B LIEJIOM
Y.Vmers YCIEIIHBIE, HO
MPOEKTUPOBATD, [IpakTuueckas pabora cojeprKaiue
[pa3pabaTbIBaTh U NoS. Cucrema OTIIebHBIE
BHE/IPATH MOHUTOPHUHTA poOeTbl yMe-HUs;
5. Pa3zpabotka AP P P M ’
MHHOBAIIMOHHBIC COCTOSTHUS B IIEJIOM
5 |mporpammuoro  [[1IK-4
u(ppOBBIC [IPOMBIIIJIEHHBIX YCHELHOE, HO
oOecrieYeHHs
komrnoHeHTsl UT- BBICOTHBIX cozepariee
MHPPACTPYKTYPHI KOHCTPYKLUU B peKUME OTIIEJbHbIE
MIpe AP U THS pEaTbHOTO BPEMEHU IPOOEITBI
H.Bianets HaBBIKAMH MIPUMEHEHUE
[IPOEKTUPOBAaHMUS, HaBBIKOB; 7-10
pa3paboTKu U 6amoB — obmrue,
BHEIPCHHUSI HO HE
MHHOBAIIMOHHBIX CTPYKTYPUPOBAHH
U(PPOBBIX KOMIOHEHT bI€ 3HAHUS; HE
NT-uHbpacTpyKTYpHI CHCTEMaTHYECKHU
[IpeAnpUSITHS OCYUIECTBIISIEMbIE
YMEHUS; He
CHCTEMaTHYECKHU
MIpUMEHsIEMbIE

HaBBIKH; 6 U
MeHee 06amIoB —
CTYACHT
0OHAPYKUIT
HECOCTOSTEIIb-




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

Onucanune
3Taﬂbl HeOﬁXOHl/lMLle JJISE OIICHKH HokazaTeeii u
MIDOBAHMS 3HAHUH, yMeHH i1, HABBIKOB KDHTEDHEB
¢dopmupo " Iepeyenn (3YHLI: o (WJIM) ONbITA purep
Nt KOMIIETCHIIUH 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
paooueu ®roc BO o (dopmupoBanus,
o H 1 H n) KOMIIETCeHIIHH B mpouecce
IIpOI‘paMMbI oelloce . “ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI onenupasms (00 100-
JUCUMILIHHBI) NpPOrpaMMel u »
0aJIILHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
HOCTb OTBETOB
(20)
14-15 6amnoB —
c(hopMHUpPOBaHHbIC
CUCTEMaTHYECKUe
3HaHUSI; HA
BBICOKOM YPOBHE
OCYUIECTBIIsIC-MbIE
YMEHMUSI, YCIEIIHO
NIPUMEHSIEMbIE
HaBpIkH; 11-13
3.3HaTh COBpEMEHHBIE OamioB —
TEHICHIINU Pa3BUTHUS U c(hOpMHUPOBAHHbIE,
[IPUMEHEHUS HO cojiepXkKa-1ue
MHHOBAITMOHHBIX OTIIebHbIE
U(PPOBBIX KOMIOHCHT npoOeIbl 3HAHUS;
UT-undpactpykrypbl B IIEJIOM
MIpEeATNPUSTUSL YCHEIIHbIE, HO
V. VYMeTh coleprkale
[IPOEKTUPOBATD, OTIEbHbIE
6. a3pabaThIBaTh U poOeTbl yMe-HUS;
MHaycTpuanbHblil gHeI;[ SITh [IpaxTuecias padora b B ueJ}I?)/[M ’
yerp . P Ne6. [IpoekTupoBanue
(TIPOMBIIIUTCHHEIH) MHHOBAIIMOHHBIE YCHELHOE, HO
6 .~ [lIK-4 CUCTEMBI MOHUTOPHUHTA
MHTEPHET BelleH u(ppOBBIC cozepaariee
. MUKpPOKJIMMATa B
[IoT (Industrial KOMIIOHEHThI UT- OTJIEJIbHbIE
. [MOMEIeHU N
Internet of Things) MH(PACTPYKTYPBI po6eTsI
PETPUSITHS MIPUMEHEHHE
H.Bnaners HaBBIKaMHU HaBBIKOB; 7-10
POEKTUPOBAHUS, 6amu1oB — o01mue,
pa3paboTKu u HO HE
BHEPEHUS CTPYKTYPHUPOBAaHH
MHHOBAI[MOHHBIX ble 3HaHUSI; HE
U(PPOBBIX KOMIOHEHT CUCTEMATHYECKU
U T-uHbpacTpyKTYpHI OCYLIECTBIISIEMbIE
[IpeAnpUSITHS YMEHUS; He
CUCTEMATHYECKH
MIpUMEHSIEMbIe
HaBBIKH; 6 U
MeHee 6aJuToB —
CTYJEHT
00HAPYKUIT
HECOCTOSITEIb-
HOCTb OTBETOB
(20)
7 Ousir 3.3HaTh COBpEMEHHbIE 14-15 6amnoB —
) TeHIeHIMH pa3BuTus U |[IpakTudeckas padora |copMHpPOBaHHEBIC
MCIIOJIb30BAHUS
CUMHBEOY IPUMEHEHUS No7. poekTupoBaHUe CUCTEMaTHYECKUe
YMHEL MHHOBAIIMOHHBIX CUCTEMBI 3HaHMSI; Ha
7 |yCTpOMCTB U 11K-4
CDCIICKTHBLL U(POBHIX KOMIOHEHT [ABTOMATH3AIUH JKAIOTO| BEICOKOM YPOBHE
pangHTHH NT-nHGPaCTPYKTYpHl  [MIIM KOMMEPUYECKOTO  |OCYIIECTBIIsIC-MbIC
. [IpEAPUATHS [IOMELLEHUS €HUs1, YCIIELIHO
MHTEpHETa BEIICH PEATIp M &4
Y. YMmerb TIPUMEHSIEMbIC




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

Onucanune
3Taﬂl>l HeOﬁXOHl/lMLle JJISE OIICHKH HokazaTeeii u
MIDOBAHMS 3HAHUH, yMeHH i1, HABBIKOB KDHTEDHEB
¢dopmupo " Iepeyenn (3yHbI: o (WJIM) ONbITA purep
Nt KOMIIETCHIIUH 3.1...3 JesITeTbHOCTH. OTCHIBAHITH
e (popmupyembix ( .d...2.n, i KoMIeTeHIuii Ha
(Tema u3 o XAPAKTEPUIYIOMUIX STAMBL ) gy sTamax nx
H/H 6 - KOMIETCHIINH Y.l cee 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 onenupasms (00 100-
JUCUMILIHHBI) NpPOrpaMMel u »
0aJIILHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
[IPOCKTUPOBATb, HaBbIky; 11-13
[pa3pabaThIBaTh U 6amioB —
BHEIPATH c(hOpMHUPOBAHHBIE,
MHHOBAIIMOHHBIE HO coJiepKa-I1ue
u(ppOBBIC OTJEIbHbBIC
KOMITIOHEHTHI 1 T- poOeITbl 3HAHUS;
MHPPACTPYKTYPHI B IIEJIOM
[IpeANPUATHS YCHEILHBIE, HO
H.Biagets HaBBIKAMU coleprKalue
[IPOEKTUPOBAHMUS, OT/ICJIbHBIE
pa3paboTKu 1 poOeTbl yMe-HHAS;
BHEIPEHUS B LIEJIOM
MHHOBAITMOHHBIX yCIIEUIHOE, HO
L(PPOBBIX KOMITOHEHT coJieprkariee
UT-undpactpykrypbl OTZEIIbHBIE
[IPEATPUATHS npoOebI
MIPUMEHEHUE

HaBBIKOB; 7-10
6aaoB — o011ue,
HO HE
CTPYKTYPHPOBaHH
bI€ 3HAHHUS; HE
CHCTEMAaTHYECKHU
OCYIIECTBIIsSIEMbIE
YMEHHS; HE
CHUCTEMATHYECKU
PUMEHSIEMBIC
HaBBIKH; 6 U
MeHee 0aioB —
CTYACHT
0OHap YU
HECOCTOSITEIIb-
HOCTb OTBETOB
(20)

Hrtoro

100

6.2. [IpomMe:KyTOUHBIH KOHTPOJIb (3a4€T, IK3aMEeH)

1-it Bompoc Omnera (30 ©OamioB), BuA Bompoca: Tect/mpoBepka 3HAHHIL.
MaxkcuManbHOE KOJUYECTBO OaJIOB, KOTOPBIE MOXET TOJYyYUTh KKIBIA CTYACHT 3a TECT B
OTHOCUTENbHBIX enuHuiax pasHseTcss 30-tu. Kaxaplii mpaBUIBHBIA OTBET OlIGHHMBaeTCs B 1
0aJu1, OyYeHHBIN pe3yNIbTaT JENUTCS Ha 00IIee KOJIMYECTBO BOIPOCOB B TECTE M YMHOXKUTCS

PadounMm y4yeOHBIM IUIAHOM NpeaycMOTpeH 3adeT B cemectpe S1.

Ha 30..

BOITPOCHI J1J151 ITIPOBEPKU 3HAHUI:

Kpurepuii:



Kommnerennusi: IIK-4 CnocobGeH npoekTHpoBaTh, pa3padarbiBaTb W BHEAPATH
KOMIIOHEHTBbI HUT-undpacTpykrypsl npeanpUusATHs, odecneyuBaronue
COBEpPUICHCTBOBAHHE M IMOMJAEP/KKY OM3Hec-poueccoB, B TOM 4YMCJIe € NPUMEHeHHeM
HHHOBAUMOHHBIX HM(POBBHIX TEXHOJIOT il

3Hanue: 3HaTh COBPEMEHHBIC TEHACHIINH PAa3BUTUS M NPUMEHEHUS HHHOBAIMOHHBIX IIU(PPOBBIX
KoMnoHeHT U T-undpactpyKkTypbl NpeanpusTus

. ABTOMaTU3UPOBaHHAsl CUCTEMA YIPABIEHUS TEXHOJIOTUYECKUM IIPOLIECCOM

. Apudmerrdeckas 00pabOTKa JaHHBIX (CHCTEMBbI KOMaH]T)

. Apxutekrypa Unrepuera Bemieit (IoT)

. ApXUTEKTypa MUKPOKOHTPOJJIEPOB

. becripoBoiHBIE CEHCOPHBIE CETH

. B3anmopeicTBre yenoBeka u MaliuHbl

. Unentudukamnus ycTpoicTB B ceTH ¢ noMomisio MuTeprer nporokona IP Bepcuu 6

. Unnycrpuaneusiii (mpomeinuieHHbI) nuatepaet Bemieit (1loT)

. UnTerpupoBaHHble N3MEPUTEIIBHBIE CUCTEMBI

10. UnTepHeT-BemM B 34paBOOXpaHEHUH («YMHas MEIULIUHAY)

11. aTepHeT Bemieil Kak «CeTh ceTen»

12. Hcnonp3oBaHHE «YMHBIX» YCTPOHCTB B IPOMBIIUICHHOM IPOU3BOACTBE «YMHOE
IIPOU3BOJICTBOY

13. Ucnonp3oBaHKUEe «yMHBIX» YCTPOHCTB B CEIbCKOM XO3HCTBE

14. Vicnonb3oBaHUE «yMHBIX» YCTPOUCTB B SHEPreTUKE («Y MHAasi SHEPTUs»)

15. Mcnonb3oBaHue «yMHBIX» YCTPOMCTB MpHU YIPABICHUU HEIBMXKUMOCTBIO («YMHBIA J0MY,
«YMHBII TOPOAY)

16. Uctopust Matepuera Bemeti (IoT)

17. Kimrouessie chepsl npumenenust [loT

18. KommyHnukaruu 6ombioro paauyca aeictsus (2G/3G/4G, WiMAX)

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

20. MaremaTtudeckas 2J1€KTPOHHUKA

21. Mukponporeccopsl, HaMsITh 1 MUKPOKOHTPOJLIEPHI

22. O6nactu npuMmeHenus ntepuera Bemeit (IoT)

23. OO01ue NpUHIUIBI MEXKMAIIMHHOTO B3aUMOIEHCTBUS

24. OnTUYecKy pacro3HaBaeMble HIEHTH(PHUKATOPHI

25. OnbIT UCHIOJIB30BAaHUS «YMHBIX» YCTPOICTB B aBTOMOOMJIBHOM MPOMBIIITIEHHOCTH («Y MHBIH
TPAHCIIOPT»)

26. OnbIT UCHOIB30BAHUS KYMHBIX» YCTPOUCTB MPH OKa3aHUHM OAaHKOBCKUE yCIyT

27. Opranusanus namMmsTi MUKPOKOHTPOJIIEPOB

28. OCHOBHbIE MOHATHUS U IPUHIUIIBI CEHCOPHBIX CEeTEM

29. IIpubops! yuéra noTpediIeHus: pecypcoB

30. IIpoGnembl HOpMaTUBHO-TIPaBOBOIO perynruposanus B chepe 1oT

31. IIpobnembl OTCYTCTBHSI €JMHBIX CTaHIapTOB 11 MIHTEepHEeTa Beleit

32. IIporpamMmmupoBaHHE MHUKPOKOHTPOJIJIEPOB, SA3BIKM W WHCTPYMEHTAJIBHBIE CPEACTBA
IPOTpaMMHUPOBAHUS

33. IIpoekTpoBaHKE YCTPOUCTB HA MUKPOKOHTPOJIEpAX

34. IIpoMBbIIIIIEHHBIE CETH IS peaIN3alui MEKMATMHHOIO B3aUMOAEHCTBHS

35. PagunouacrotHas uaentuduxaius RFID

36. Pactipenenénnas cucrema ynpasienus, PCY

37. Pucku NnTepHeTa Beliel, KOHPHUIEHINATbHOCTh IaHHBIX U KHOEpOe30MacHOCTh

38. CriocoOb!I B3aUMOJICHCTBUS C HHTEPHET-BEIaMU

39. Cpencta 00pabOTKH HaHHBIX B cucTeMax [oT

40. CpezcTBa onpenelieHHss MECTOHAX0XK/ICHHUS B pexkume peaibHoro Bpemenu RTLS (Real-time
Locating Systems)

41. CpexnctBa nepenayu JaHHBIX

O 00 1N DN K~ W~



42. CpenctBa c6opa JaHHBIX, SJIEMEHTApHBIE TATYUKU U CPEICTBA U3MEPEHUS
43. CtanmapThl TEXHOJIOTUI Nepenadn TaHHbIX B [0T

44. Texnonornueckas apxutekrypa lloT

45. lludpoananorossie U aHaIOro-uuppoBble Npeodpa3oBaTeNn

46. OBomronus BeO-TexHonoruii u Uurepuera

TUIIOBBIE 3AJIAHWA 17151 IIPOBEPKM YMEHUU:

2-i Bompoc Owitera (35 GayioB), BUA Bompoca: 3amanue Ha ymenune. Kpurepuit: 32-35 Gamnon
— 3aCIyXHBAeT CTYACHT, OOHAPYKUBIINK BCECTOPOHHEE, CUCTEMATHYECKOE U TITyOOKOE 3HAHKE
yueOHOr0 MaTepuana, CaMOCTOSTEIbHO OTBETHUBIIMKA Ha BOMPOCHL, OTBET OTIUYACTCS
0OraTCTBOM M TOYHOCTBIO HCITOJIb30BAaHHBIX TEPMUHOB, MaTEPUAI M3JIaraeTcs MOCIeI0BaTeIbHO
U JIOTUYHO; 25-32 Gaiia — 3aciy’KUBaeT CTYACHT, OOHAPYKUBIIMHI MOJHOE 3HAHHE y4eOHOTO
marepuaia, He JIOMYCKAIONMid B OTBETE CYIISCTBEHHBIX HETOYHOCTEH, CaMOCTOSTEIhHO
OTBETUBILIMKA Ha BOMPOCH, 14-25 OayyioB — 3aciay’KMBAaeT CTYACHT, OOHAPYKHUBIIMI 3HAHUE
OCHOBHOTO y4eOHOro marepuaia B 00béMe, HEOOXOAMMOM Ui JAIbHEHIIeH ydeObl, OJHAKO
JIOMYCTUBIIMNA HEKOTOPBIC MOIPEITHOCTH IIPU OTBETE HA BOMPOCHI; 13 ¥ MEHEee — BBICTABIIACTCS
CTYICHTY, OOHapy)XMBIIEMY MpPOOEJbl B 3HAHHUAX WJIM OTCYTCTBUE 3HAHUH 10 3HAYUTEIHHOMN
YacTH OCHOBHOTIO Y4eOHOI0 Marepuaa, JOMyCTUBIIEMY MPUHIIUIHAIbHBIC OMHOKH IPU OTBETE
Ha BOIPOCHI.

Kommnerennusi: I[IK-4 Cnocob6eH mnpoekTHpoBaTh, pa3padarbilBaTb W BHEAPATH
KOMIIOHEHTBI HUT-undpacTrpykrypsl npeanpusTus, odecneyuBalonue
COBEpLICHCTBOBAHHE M TMOMJAEP/KKY OM3Hec-poLeccoB, B TOM 4YMCJIe € NPUMEeHeHHeM
HHHOBALMOHHBIX HU(POBBIX TEXHOJIOTHI

Ymenune: YMeThb NpPOEKTHPOBATH, pa3padaThiBaTh M BHEAPATh WHHOBALMOHHBIC LH(POBHIC
KoMnoHeHTbl U T-uHdpacTpyKTyphl IpeanpusTHs

3amaua Ne 1. IlpencraButh mporpammuyro peanusanuio Ha C++, KoTtopas OyJaeT BBINOIHATH
(YHKLIMU COTJIaCHO BapuUaHTy 3aJaHds W OIpPENeNIUTh COCTaB HEOOXOJUMBIX Ui 3TOTO
YCTPOMCTB.

3amaua Ne 2. [IpencTaBUTh CTPYKTYpHYIO CXEMYy YCTpPOMCTBa Ha 0a3e MMKpPOKOHTpOJIepa
ATmega328 u ckerdu Ha C++, KoTOopble OYAYT BBINOJIHATH (DYHKIMU IpEICTaBICHHbIE B
BapHaHTE 3aJJaHUs

TUITOBBIE 3ATAHUA UTA I[TPOBEPKU HABBIKOB:

3-it Bompoc Omieta (35 GaymioB), BuA Bompoca: 3aganne Ha HaBblku. Kpurepwmii: 32-35 Gamos
— 3aCJIy’)KUBAET CTYACHT, BBINOJIHUBIINM 337aHUE B COOTBETCTBUU C 3asBICHHONW MHCTPYKIUEH
WIA TEXHOJIOTHEH, TOJHOCTHI0O W TIPABWIBHO, CIIENaHBl TIIYOOKHE W JeTajbHBIC BBIBOABI C
OMOpOl Ha HMCTOYHMKH; HE HAPYIIEHbl CPOKM BBINOJIHEHUS 3amaHus; 25-32 OamnioB —
3aCIyKUBAeT CTYACHT, 3a MPAaBUJIbHOE BHINIOJHEHHUE 3a/laHus B COOTBETCTBUM C HWHCTPYKLIHEH
WIA TEXHOJOTHEeH ¢ ydeToM 2-3 HEeCyIIECTBEHHBIX OLIMOOK; BBIBOABI C(HOPMYINPOBAHBI
KOPPEKTHO; CPOKM BBITIOJHEHUS 3aJlaHusi He HapymieHsl; 14-25 — 3acmyXHBaeT CTyIEHT 3a
BBITIOJIHEHUE 3aJlaHusl TPaBHJIBHO HE MEHee 4YeM Ha T[OJIOBUHY WJIM €Cld JIOMyIleHa
CylIecTBeHHast OmMOKa; BBIBOABI CHOPMYIHPOBAHBI TIOBEPXHOCTHO, HEKOPPEKTHO; CPOKHU
BBITIOJIHEHUS 33aJJaHMs HE HapylleHbl; 13 M MeHee — BBICTABISETCS CTYACHTY, €CIH MpU
BBIMIOJTHEHUH 3aJjaHus JONYILIEHbl J1Be (M OoJiee) CYLIECTBEHHbIE OIIMOKM WM 3aJlaHue He
BBITIOJIHEHO BOOOIIE; BBIBOJBI CPOPMYIHUPOBAHBI C TPyOBIMH OIIMOKAMU WM OTCYTCTBYIOT
BOOOI1IE; 33/1aHUE BBITIOJIHEHO C HAPYIIEHUEM CPOKOB..

Kommnerennusi: IIK-4 CnocobGeH mnpoekTHpoBaTh, pa3padarbilBaTb W BHEAPATH
KOMIIOHEHTBbI HUT-undpacTpykrypsl npeAnpUusATHs, odecneyuBaronue



COBEPUICHCTBOBAHUE M NOMJAEP/KKY OM3Hec-pPOLeccoB, B TOM 4YHCJIe ¢ NpPHMEHEHHeM
WHHOBALMOHHBIX HM(PPOBBIX TEXHOJIOTHH

HaBpik: Brmanerp HaBbIKaMH NPOEKTUPOBAHUS, pa3pabOTKM W BHEAPEHHUS HHHOBAIIMOHHBIX
UG poBbIX KoMIoHeHT UT-uHppacTpyKTypsl IpeanpusTHs

3ananue Ne 1. Hanucare nporpammy [uisi MUKPOKOHTPOJUIEPHOIO YCTPONCTBA BBIIOJHSIOIILYIO
(GyHKLMU NpeACTaBIEHHbIEC B BApUAHTE 3aaHUs

3amanue Ne 2. Pa3paboTtarh (yHKIMOHAIBHYIO CXEMY MHKPOKOHTPOJUIEPHOTO YCTPOWCTBA, B
COOTBETCTBUU C OIIMCAHUEM COIJIACHO BapUAHTY 3aJ4aHUS

OBPA3EIL] BUJIETA

MuHKCTepCTBO HayKy 1 BEICIIero obpasosanns  HanpasieHue - 38.03.05 busnec-
Poccuiickoii ®eaepaunn uHpOopMaTHKa

denepaibHOE FOCYAAPCTBEHHOE OIOKETHOE TIpo¢us - ABToMaTH3amus n ugposas
00pazoBaTesbHOE yUpeXKICHUE

BBICIIEr0 00pa3oBaHus TpaHC(bOpMaIJ;I/ISI OusHeca
«BAVMKAJIBCKHI T'OCYJAPCTBEHHBIN Kadenpa maremarnueckux METOI0B U
YHUBEPCHUTET» HU(PPOBBIX TEXHOJIOTHI
(®I'bOY BO «bI'Y») Jucturnuna - UaTepHeT Bemen
BMJIET Ne 1

1. Tect (30 GamtoB).

2. IlpencraButh mporpaMMHyto peanuzanuio Ha C++, KoTopas OyJeT BHIIOIHATD
(YHKIMY COTIIACHO BapUAHTY 33aHUS U OMPENIEITUTh COCTaB HEOOXOAMMBIX ISl ITOTO
yCcTpoicTB. (35 6aoB).

3. Pa3zpaboTtarh (QyHKIIMOHAIBHYIO CXEMY MUKPOKOHTPOJIJIEPHOTO YCTPOMCTBA, B
COOTBETCTBUU C OMHMCAHUEM COTJIACHO BapUaHTY 3aAaHus (35 6aisioB).

CocraBurenb M.M. bycbko

3aBenyromuil kageapou A.B. Ponnonos

7. IlepeyeHb OCHOBHOI M 1ONOJHUTEJIBLHOM y4eOHOH JUTEPATYPhl, HEO0X0AMMOM s
OCBOCHUS AMCHUIIMHBI (MOXYJIs1)

a) OCHOBHAS JIUTEepaTypa:

1. YepnocButoB A. Visual C++ 6 u MFC. Kypc ansa npodeccuonanoB [ DIeKTpoHHBIH pecypc].
MPUIL. K KH.. DJeKTpoH. miporp./ A. UepnocButos.- [b. m.], [6.1].-538c.

2. T'enxun A. C., MuxeeB A. A. Anekceil Anekcannposuu biiokueitn B HTepHeTE Belei.
Blockchain in the Internet of things/ A. C. I'enkun, A. A. Muxees// Homep xyprana, Ne 10, C.
3-11, 2017, u.3 2-202

3. berno A.B. MukpokoHTpomiepbl AVR [DIeKTpOoHHBIN pecypc] : OT a30B TPOrpaMMHPOBAHHUS
IO CO3JaHus IpakTHUeckux ycrporictB / A.B. bemoB. — DIeKTpOH. TEKCTOBBLIC JAHHBIC, —
CIIo6. : Hayka u Texnmka, 2016. — 544 c. — 978-5-94387-854-1. — Pexxmm jgocTyma:
http://www.iprbookshop.ru/60654.html

4. BogoBo3oB A.M. MHKPOKOHTPOJJICPEI JJII CHCTEM aBTOMATHKH [DIEKTPOHHEIA pecypc] :
yueOHoe mocobue / A.M. BoaoBo30B. — DIEKTpOH. TEKCTOBBIC JaHHble. — M. : Hnbpa-
Wmxenepusa, 2016. — 164 c¢. — 978-5-9729-0138-8. — PexuM  AocTyna:
http://www.iprbookshop.ru/51727.html

0) 10MOJTHUTEJIbHAS JIUTEepaTypa:
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1. BanoBa I'. C. I'anuna CepreeBna [IporpammupoBanue. gonymeHo YMO By30B 10 yHUB.
MOJINTEXH. 00pa30BaHMIO. YYEOHHMK HJia BY30B. 2-¢ m3i., crep./ I'. C. MBanosa.- M.: KuoPyc,
2013.-426 c.

2. Kpemnep A.C. IIpoeKkTHpOBaHME CHCTEM MHTEICKTYAJILHOIO VIIPABJICHHS JIOMAIIHEH
ABTOMATUKOM. DJIECMEHTBI TCOPUU U IPAKTHUKYM [DIIEKTPOHHEIN pecypc] : yueOHoe mocodue /
A.C. Kpemisie, A.B. Turtos, A.H. IIlykuH. — DOJNeKTpOH. TEKCTOBbIe aaHHble. — CIIO.
Yuusepcurer  MUTMO, 2014. — 95 c¢. — 2227-8397. — PexuMm A0cCTyma:
http://www.iprbookshop.ru/67591.html

3. Maiik IIpeako PIC-MUKpOKOHTpOJLIEPEL. APXUTEKTYpa U IPOrpaMMHUpPOBaHue [ DIEKTPOHHBIN
pecypc] / TIpeaxko Maiik. — DJIeKTpOH. TEKCTOBbIe AaHHbIEe. — CaparoB: Ilpodobpa3zoBanue,
2017. — 512 C. — 978-5-4488-0062-7. — Pexum JIOCTYIIA.
http://www.iprbookshop.ru/63584.html

4. OpeukuH M.B. DiexkTpoHHKa CHCTEM _aBTOMATHMYECKOIO VIPAaBJICHHUS Ha OCHOBE
MHMKPOKOHTpOJ1epoB cemerictBa AVR [DnexkTpoHHBIH pecype] : yueOHOe mocooue / M.B.
OBeykuH. — DJIEKTPOH. TEKCTOBLIE AaHHble. — OpenOypr: OpeHOYPICKUM rocyaapcTBEHHbBIN
yuuBepceurer, D95C ACB, 2016. — 113 c¢. — 978-5-7410-1543-8. — PexxuMm JocTyIa:
http://www.iprbookshop.ru/69975.html

5. OCHOBBI IPOrPAMMHMPOBAHMUS MHMKDPOIPOLIECCOPHBIX KOHTPOJUIEPOB B IIM(POBBIX CHCTEMAX
yIIpaBJICHMS TEXHOJOTHUYECKUMHU IIpolieccaMu [ DIIeKTPOHHEIN pecype] : yuedHoe mocodue / B.C.
Kynpsmos [m ap.]. — DJIeKTpoH. TEKCTOBBIC JaHHbIE. — BopoHex: BopoHekckuit
FOCYIApPCTBEHHBIA VHUBEPCUTET MHKEHEPHBIX TexHoaorumi, 2014. — 144 c¢. — 978-5-00032-
054-9. — Pexxum goctyna: http://www.iprbookshop.ru/47437.html

8. Ilepeuens pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHHUKAIMOHHOI ceTn «HUHTepHET»,
HeO0XOAUMBIX JI1 OCBOCHMS IMCUHUILIHHBI (MOYJIs1), BKJIKOYasi MpodeccunoHalbHbIe 0a3bl
JAAHHBIX M1 HHPOPMALMOHHO-CITIPABOYHbIE CHCTEMBI

JUiss OCBOGHMS JUCHMILIMHBI OOYYaroleMycsi HEOOXOAUMBI CJIEIYIOIIUEe PecypChl
MH(}OPMaLlMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «IHTepHEeT»:
— Caiir baiikanbckoro rocy1apcTBEHHOIO YHUBEpCUTETa, ajpec foctymna: http://bgu.ru/, nocryn
KPYTJIOCYTOYHbIN HEOTpaHWYEHHBbIN U3 10001 Touku MHTepHET
— KuGepJlenunka, anpec nocrtyna: http://cyberleninka.ru. goctynm  KpyriiocyTOYHBIH,
HEOTpaHMYEHHBIN IS BCEX TOJIh30BaTENeH, OECIUIATHOE YTEHHE W CKaYMBaHHE BCEX HAYYHBIX
nyonukanuii, B ToM uucie naker «lOpuamdeckue Hayku», KOJUIGKLUS U3 7 KypHAJIOB IO
NPaBOBEICHUIO
— Hayunas osnexrponnas Oubnmoreka eLIBRARY.RU, anpec nocryma: http://elibrary.ru/.
JOCTYIl K POCCHHCKUM JKypHajaMm, HaXOISIIMMCSl TOJHOCTHIO WM YaCTHYHO B OTKPBITOM
JIOCTYTIE TP YCIIOBUM PETUCTPALUU
— Tlopran "UHdopmanmoOHHO-KOMMYHHKAIIMOHHbIE TEXHOJOTMHM B oOpa3oBaHuH", aapec
noctyna: http://www.ict.edu.ru/lib/. rocTyn HeorpaHUUEHHBII
— DnekTpoHHO-OnbaroTeyHas cucrema [IPRbooks, aapec mocryma: https://www.iprbookshop.ru.
JOCTYI HEOTPaHUYECHHBIH

9. MeroauvecKkue YKa3aHUuA sl 00y4al0OIUXCH 110 OCBOCHUIO JUCUMILIMHBI (MOXYJIS)

N3yuaTh AMCHUIUIMHY PEKOMEHAYETCS B COOTBETCTBHMU C TOM MOCIEIOBATEIbHOCTHIO,
KoTopasi o0O3HadeHa B ee cojiepxaHuu. [l ycmemHoro ocBoeHMsI Kypca oOydaromuecs
JOJKHBI UMETH TIEpBOHAYATbHBIC 3HAHUS B 007acTH MH()OPMAIIMOHHBIX TEXHOJIOTHI.

Ha JICKOUAX IMPENoaaBaTCib O3BYUMBACT TEMY, 3HAKOMUT C IEPCUHEM JTUTECPATYPHI 110
TeMe, OOOCHOBBIBAET MECTO M pOJb JITOH TEeMbl B JaHHOW JWCIUIUIMHE, PAacCKphIBaeT ee
MpakTHYecKoe 3HadeHue. B xone Jnekuuil cTyleHTy HeoOXOAUMO BECTH KOHCIEKT, (PUKCHPYS
OCHOBHBIC ITOHATHSA U HpOGHCMHBIe BOITPOCHI.

[IpakTueckue (ceMUHApPCKUE) 3aHATHS MO CBOEMY COJEP’KAaHUIO CBSI3aHBI C TEMATHUKOU
JICKIMOHHBIX 3aHATUH. HaunHaTh MOATOTOBKY K 3aHATHIO 11€J1IECO00pa3HO ¢ KOHCIEKTa JIEKLIUH.


http://www.iprbookshop.ru/67591.html
http://www.iprbookshop.ru/67591.html
http://www.iprbookshop.ru/67591.html
http://www.iprbookshop.ru/67591.html
http://www.iprbookshop.ru/67591.html
http://www.iprbookshop.ru/63584.html
http://www.iprbookshop.ru/63584.html
http://www.iprbookshop.ru/63584.html
http://www.iprbookshop.ru/63584.html
http://www.iprbookshop.ru/69975.html
http://www.iprbookshop.ru/69975.html
http://www.iprbookshop.ru/69975.html
http://www.iprbookshop.ru/69975.html
http://www.iprbookshop.ru/69975.html
http://www.iprbookshop.ru/47437.html
http://www.iprbookshop.ru/47437.html
http://www.iprbookshop.ru/47437.html
http://www.iprbookshop.ru/47437.html
http://www.iprbookshop.ru/47437.html

3amanue HAa TPAKTUYECKOe (CEMHUHAPCKOE) 3aHSATHE COOOIIaeTcs OOy4JarommMmcst 10 €ro
npoBeneHus. Ha cemuHape mpenogaBaTenb OpraHu3yeT OOCYXKAEHHE HTOW TEMbl, BHICTyMas B
Ka4yecTBE OpraHu3aTopa, KOHCYJIbTaHTA M HKCHEpTa Y4eOHO-TIO3HABATEIBHOW ESTEIbHOCTU
00yyJaromerocs.

N3ydyenne quCIUIUIMHB (MOJTYJIsl) BKIIOYACT CAMOCTOSTEIbHYIO PaboTy 00ydJaroIerocs.

OCHOBHBIMHU BHJIaMU CaMOCTOSATEIbHONU pabOThI CTYJACHTOB C YyYacTHEM IpernojaBaTenei
ABIISIOTCS:

* TEKYIIHE KOHCYJIbTAIUH;

* KOJUIOKBHYM Kak (popMa KOHTPOJISI OCBOCHHUS TEOPETUUECKOTO COICPIKAHUS TUCITUILIINH:
(B yachl KOHCYNBTAIU, IPEAYCMOTPEHHBIEC YUYEOHBIM IJIAHOM);

* IpreM M pa300p JOMAIIHUX 3aJJaHHH (B 4achl MPAKTUYECKUX 3aHATUH);

* IPUEM U 3alllUTa JJAOOPATOPHBIX paboT (BO BpeMs MPOBEACHUS 3aHITHIA);

* BBITIOJIHEHUE KYPCOBBIX padOT B paMKax AMCUHUIUINH (PYKOBOJICTBO, KOHCYJIBTUPOBAHHE
U 3al1Ta KypCOBBIX pabOT B Yachl, MPEIyCMOTPEHHbIE YIEOHBIM IJIAHOM) U JIp.

OCHOBHBIMU BUJIaMU CaMOCTOSITEILHOM pabOTHI CTY/IEHTOB 0€3 y4acTHsl IpernoiaBareien
SBIISIOTCS:

* (hopMupoBaHKE U YCBOCHUE COACP)KaHUS KOHCIIEKTA JICKIIUI Ha 6a3e peKOMEH/I0BaHHOM
JIEKTOPOM Yy4eOHOHN nuTeparypbl, BKIO4Yas WHGOPMAIMOHHBIE OOpa30BaTEIbHBIE PECYPCHI
(27EKTpOHHBIE YUEOHUKH, 3JIEKTPOHHbIE OMOINOTEKH U Jp.);

* CaMOCTOSITENIbHOE H3yYEHUE OTIENbHBIX TEM WJIM BOMPOCOB MO Yy4YeOHUKAM WIU
y4€OHBIM TTOCOOUSIM;

* HanucaHue pedepaTos, JOKIAIOB;

* IOATOTOBKA K CEMUHApaM U Jab0opaTOpHbIM paboTaM;

* BBINIOJTHEHHE JOMAITHUX 3aJaHUil B BUJE PEIICHUS OTIENbHBIX 3a/lady, MPOBEICHUS
TUIIOBBIX PACYETOB, PACUETHO-KOMIBIOTEPHBIX U HMHJIMBUIYaJIbHBIX pabOT IO OTIEIbHBIM
pazzienam coJiepKaHusl JUCHUIUINH U JIp.

10. Hepeqeﬂb l/lH(l)OpMaIII/[OHHbIX TeXHOHOFHﬁ, HUCI0Jb3YEMBIX IIPH OCYINECTBJICHUMA
00pa3oBaTeIbLHOIO MPoUecca MO0 AMCHUILINHE (MO1YJII0), BKJIKYAS NepeYeHb
IporpaMMHoOro 06ecneqe}mﬂ

B yueOHOM mporiecce UCONb3yeTcs Cleayolee MPorpaMMHOe 00ecieueHue:
—7-Zip,
— MS Office,
— Notepad++,
— Visual studio,

11. Onucanne MaTepuaAJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOI 1)1l OCYLIECTBJICHUSA
00pa30BaTeJbLHOI0 NMPoLEcca Mo AMCHUIINHE (MOYJII0):

B ydeGHOM mpoliecce UCTONb3yeTcs ciaeaytomiee 000pyI0BaHHE:
— Y4eOHble ayTUTOPHUH JIJIS IPOBEACHUS: 3aHATHI JIEKITMOHHOTO THTIA, 3aHATHH CEMHUHAPCKOTO
TUTIA, MPAKTUYECKUX 3aHITHIA, BHITTOTHEHHS KyPCOBBIX pabOT, TPYNMOBBIX U MHIUBUYaTbHBIX
KOHCYJIBTAIMH, TEKYIIETO KOHTPOJIS ¥ TIPOMEKYTOYHOM aTTeCTAINK, YKOMITJIEKTOBAHHBIC
CHEIHAIN3UPOBAHHON MEOETBIO0 U TEXHUYECKUMU CPEACTBAMH O0YUCHHSI,
— MynbTHUMe THHBIN KJTacc,
— KoMnbroTepHslii kiacce,
— Habops!1 neMoHCTparimoHHOTO 000PYA0BaHUS U y4eOHO-HATIISTHBIX TOCOOMIA



