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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Lenbto ocBoeHMs nucHUIUIMHbI «IHTepHeT Beiel MoayIib 2» sSBiseTcs: GopMUpOBaHUE Y
MIPUHIIAIIOB
COLIMOTEXHUYECKUX CHCTEM Ha OCHOBE COBpeMeHHbIX TexHojoruil loT s aBTOMaTmzauuu

CTYACHTOB CHUCTCMbI

Pa3JIMYHBIX TPOLECCOB.

3HaHUI B

obmactu MHTepHeTa

BEIIECH:

nu3aiiHa

3azayn OCBOCHHUS IHCLUIUIMHBI COCTOSAT B M3YYEHHUU TEXHOJOTMH M apxureKTypsl [oT-
pelIeHni ¢ HCIob30BaHueM mporpamMmupyemoit miardopmbl NI MyRio mox ympasieHuem
rpaduueckoii cpeasl paspadotku NI LabVIEW.
[TnanupyeMbIMH pe3ysibTaTaMyd 0Oy4eHUS MO JAUCIUILINHE (MOIYJIIIO), SIBISAIOTCS 3HAHUS,
yMEeHUs, HaBbIKU. [lepeueHb MmiIaHUpPyeMBIX pe3ysbTaTOB OOyUeHMs M0 AUCLUILIMHE (MOIYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJIbTaTaMU OCBOEHUS OOpa30BaTENbHOM IpOrpaMMbl,

npejcTaBieH B Tabuie 1.

Tabmuna 1 — Komnerenuu, popMupyeMbie B pe3ylibTaTe W3Y4eHUS TUCIUIITHHBI (MOTYJIs)

PesynpTaTel 00ydeHus 10 TUCTIATLIH]

" y4€T OTKa30B

Kon u
Hassare OIIOII BO, Kox u popmynuposka (dopMyIHpOBKa Kon
HHIUKAaTOpa
COKpaIIeHHOE KOMITETECHIINN
JOCTHKEHHA pe3yib DopMyIHpOBKa Pe3yNbTaT
KOMITETEHIINU
Tara
11.03.02 OIIK-4 : Ciocoben OIIK-4.2k : PI1 3HaHUE | COBPEMEHHBIX
«VIH)OKOMMYHUKAIMOHHbIE | TOHUMATh IPUHIUIIE] Hcnons3yer TEXHOJIOTHi B 00Jac
TEXHOJIOTUH U CUCTEMBI paboThl COBPEMEHHBIX COBPEMEHHbBIE WurepHera Beniei
CBSA3H» HHPOPMAIUOHHBIX UH(POPMAITUOHHBIC P13 HaBeIK | mporpaMMupoOBaHHs
(b-HK) TEXHOJIOTUH U TEXHOJIOTUH [ MIOIKJTIOUEHHUS KOHET
UCIIONIb30BaTh UX JIJIS peueHus 3aaa4y yCTPOMCTB
peleHus 3ana4y npodeccuoHaIbHOM
poheCCHOHATBHOMN JeSITeIBHOCTH
JEATEITLHOCTH
IIKB-1 : Criocoben IIKB-1.2x : P/I12 | YMeHue | mpoeKTUpOBATh
9KCIITyaTHpOBaTh OcymectBiser nenoctHele loT-cucs
KOMMYHUKAIIMOHHBIE pacripeneneHue (BKITIOUAs! KOHEYHBIE
TIOJICHCTEMBI 1 CETEBBIC PECypcoB ¢ LIETbI0 YCTpOMCTBa, CETEBOE
I1aTGOPMHI, MHUHAMH3ALIH coeanHeHue, 0OMeH
TPaHCIIOPTHBIE CETH U Harpy3oK Ha CeTb U JTaHHBIMH, 00JIAUHbI¢
CeTH Iepe/iaur IaHHBIX, CETEBBIE AIEMEHTHI, aT(opMbl, aHAIH3
BKJIIOYAsl CITyTHUKOBBIE yIpaBJIeHUE JIAaHHBIX)
CUCTEMBI pabounmu
napaMeTpamy,
KOH(UTrypauew,
Kpocc-
COE/IMHEHHSIMH,
3aIUTON
TU(PPOBBIX
TIOTOKOB,
CHHXPOHH3aLNEH, a
TaK)Ke YCTpaHEHHE
OTKa30B
[TKB-6 : Criocoben [KB-6.1x : P14 3HaHUE | COBPEMEHHBIX
OCYIIECTBIIATH VYupasnser texHuyeckux [oT-
yIpaBJeHUe JOCTYIIOM K | AOCTYIOM K pelieHuii
MPOTPAMMHO- TPOTPaMMHO- PS5 | YMeHue | pemats 3agauu,
anmnapaTHBIM CpPeJICTBaM annapaTHbIM CBSI3aHHBIE C BBIOOD(
MHPOPMATMOHHBIX cpelcTBaM TEXHOJIOTUI
ciry0, MOHUTOPUHT nH(pOpPMaMOHHBIX BCTPAaUBAEMBIX YCTP
COCTOSIHUS 000pyIOBaHus | CIryxO0 U CHCTEM CBSI3H, a Ta

OLICHUBATh
5 PEKTUBHOCTH




obopymoBaHus

MHPOKOMMYHHUKAITTOHHOM

MIPUMCHEHHS
AJIbTEPHATHBHBIX

3JIEMEHTOB U YCTPOI
KOHKPETHBIX CHTYaIl

P16

Hasrix

UCIIONB30BAHUS U
Pa3BUTHS NEPEIOBBL
OTCYECTBEHHBIX U
3apyOeKHBIX TOCTH
B o0sactu
NH()OKOMMYHHKAITHU(
TEXHOJIOTHI U cucTe
CBSI3U

B mponecce OCBOCHHUA JUCHUINIMHBI PEINAOTCA 3aJadd BOCIIMTaAaHUA T'apMOHHUYHO
pa3BHTOﬁ, H&TpHOTH‘-IHOfI U COIIMAIbHO OTBETCTBEHHOI JIMYHOCTH Ha OCHOBE TPAAUIUOHHBIX
pOCCHfICKI/IX AYXOBHO-HPAaBCTBCHHBIX U KYJIBTYPHO-UCTOPUUCCKHUX HeHHOCTeﬁ, IMpEaACTAaBJICHHEBIC

B Tabmure 1.2.

Ta6muma 1.2 — [{eneBbie OpUEHTUPHI BOCITUTAHUS

BocnurareabHble 3a1a41

®opMuUpOBaHUE IEHHOCTeI

IleneBbie OpUEHTHPBI

®opMuUpOBaHHE HAYYHOI'0 MUPOBO33PEeHHs U KYJIbTYPbl MbILIJICHUS

Pa3BuTre nmo3HaBaTeIbHOTO HUHTEpECa n
CTPEMJICHUS K 3HAHUAM

CozunaTenbHbIil TPy

CnocoOHOCTh HAXOIUTh,

aHaJIM3UPOBATh U
CTPYKTYPHPOBaTh
nndopmanuio

®opmMupoBaHUE KOMMYHMKATHBHBIX HABBIKOB M KYJIbTYPbl 001LEHMS

dopMupoBaHHEe HABBIKOB ITyOJIMUHOTO
BBICTYIUICHUS U IIPE3CHTALIUU CBOMX UAEH

CozunaTenbHblil TPy

J106poskenaTeIbHOCTh U

OTKPBITOCTb

KoMMyHMKabempHOCTD

WHauBuayanbHOCTh
CaMOCTOSITEIbHOCTD

DopMUPOBAHUE KYJIBTYpPbl NMCBMEHHOMI
peuH 1 AeTOBOTO OOIIEHHS

CozunaTenbHbli TPy

I[I/ICHI/IHJ'II/IHI/IpOBaHHOCTI)

IlynkTyanpHOCTB

BHuMaTenbHOCTE K JCTAIIM

CamMoo00yJeHune

2 MecTo AMCUMILIMHBI (MOYJIs1) B

crpykrype OITIOIT

JlucuuniuHa OTHOCUTCA K 00s13aTenbHOM 4Yactd brnoka 1 «JlucuumiuuHel (MOIyNN)»

yueOHOro IJjaHa.

3. O0beM JUCUMILIIMHBI (MOXYJISA)

OO0vemM jaucHUIUIMHBL (MOJYJsl) B 3a4eTHBIX €AMHUIAX C YKa3aHHEM KOJHYEeCTBa
aKaJeMHYECKHX YacoB, BBIJIEJICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (10 BUIaM
y4eOHBIX 3aHATHI) U Ha CAMOCTOSITEIbHYIO pabOTy, IPUBE/IEH B Ta0IUIIE 2.

Tabmuma 2 — O0mas Tpy10eMKOCTh TUCITATIITHHBI

Haszsauue OITOIT BO

Yacte | Cemectp | Tpymo-
YII (O®0O) | emkocth

OO0BeM KOHTAKTHOM paboThI (Yac)

CPC




wm A Bueaynu-

®dopma ggg YAHTOpHAA TOpHast Dopma
o0yue- (()3 o O’) B3.E.) Bcero aTTec-

HUs nek. | mpak. | ma6. | ITA | KCP Tanuu

11.03.02
Mngoxommynukaunonbie | g | g g 5 3 55 18 0 36 | 1 0 53 I3
TEXHOJIOTHH U CUCTEMBI
CBSI3U

4 CTpyKTypa U co/iepKaHue ITMCUMILTUHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjanHbl (MoayJs) niass OPO

TemaTnueckuil miaH, OTpa)xawrLUil coaep)KaHue AUCLUILIMHBI (MIepeueHb pa3/esioB U
TEM), CTPYKTYPHUPOBAHHOE MO BU/1aM YUEOHBIX 3aHATHI C YKa3aHUEM UX 00bEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, NpHUBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aens! qUCUUTUTMHBL (MOYJIs), BUIIBI Y4€OHOU AEATETLHOCTH M (POPMBI
Tekyuero Kourpoust st 09O

Kon pe- Kou1-Bo yacoB, 0TBeJeHHOE Ha
dopma
Ne HazBanue Tembl 3yJIbTaTa
Jlex [pakr JIab CPC TEKyLIEro KOHTPOJIS
00y4eHUs
PagnouacroTHas BBICTYIUICHHE C
1 naeHTudukamms RFID PAl 3 0 0 4 IOKJIaI0M
2 Pazpabotka mopraTuBHOTO P2 0 0 7 5 OTYET O J1ab0paTOPHOM
H3MEpHUTEIHHOTO IPHdopa pabote
BecnipoBoHBIE CEHCOPHBIE BBICTYIUICHHE C
3 cetnt WSN PI2, PI5 3 0 0 4 JTOKIIaIOM
4 Pazpabotka GecripoBoIHOTO PIR 0 0 7 5 oTYeT 1o J1JabopaTopHOH
CEHCOPHOTO JaTIhKa pabote
MexMarnHHbIe BBICTYIUICHHE C
> KoMMyHHKanuu M2M PAL PJ5 3 0 0 5 JIOKJIaJJOM
6 Pazpabotka perucrparopa P/3, 0 0 7 5 oTYeT 1o J1JabopaTopHOH
JTAHHBIX PJ15, P/16 pabote
VYriy6neHHoe n3ydeHne PI2
CTaH/IapTOB U MPOTOKOJIOB ’ BBICTYIUICHHE C
7 P/3, 3 0 0 5
nepenavu AaHHbIX B [0T- JIOKJIaJIOM
P14, P16
CHCTEMaX.
Paspatorka 0TYeT 10 J1JabopaTopHOi
8 | mByxmo3uunoHHOTO P13, PL16 0 0 7 5 parop
pabote
peryisiTopa
YraybneHHOe H3y4eHHe PI2,
. P/I3, BBICTYIUIEHUE C
9 | TexHonoruii 06paboTKa 3 0 0 5
aHHbIX B [oT-cucremax P, JIOKITazIoM
a1 PJI5, PJI6
10 PazpaboTka cucremsl P13, PJI6 0 0 8 5 OTYeT 1o JJabopaTopHO
JIEKTPOHHOTO YITPaBJICHHUS pabote
11 CepBHUCHI, TPUIIOKEHUS U P/13, 3 0 0 5 BBICTYIIJIEHUE C
ousHec-monaenu loT-cucrem P14, PJ16 JIOKJIaJIOM
HToro no tadamiue 18 0 36 53

4.2 Coaep:xanue pa3aeaoB U TeM JMCUHMILTMHBI (Moay.as) ajast OO

Tema 1 Paououacmomnas uoenmughuxayus RFID.

Conepsxanne Tembl: OOmue cBenenus o pagunodactotrHon unentudukanuu RFID, meTkn,
CUMTBIBAIOIIME YCTPOICTBA, CTAaHIAPTHI, COBPEMEHHONW COCTOSIHHME M TEPCIEKTUBBI Pa3BUTHA,
o0yacTu MPUMEHEHHUS.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pazoBaTeIbHbIE
TEXHOJIOTUH: JICKITHSL.



Buabl caMoCTOSITENIBHON MOJATOTOBKH CTYJIEHTOB IO TEME: MOATOTOBKA K BBHICTYIUIEHUIO C
JTIOKJIZIOM, TTOATOTOBKA K MPOMEXYTOYHOM aTTECTAIINH.

Tema 2 Paspabomka nopmamuHo2o usmepumeibHo20 npubopa.

Conepxxanne  Tembl:  Pa3pabotaTh  NPUHIMIHAIBHYIO  CXEMY  IOPTATUBHOTO
M3MEPUTEIILHOTO MPHUOOpa M peann3oBarth ee ¢ ucnonbzoBanueMm NI LabVIEW u NI MyRIO.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTUH: JabopaTopHas paboTa.

Buasl camocTosTenbHON MOJITOTOBKH CTYACHTOB IO TEME: IOJrOTOBKA OTYETa I10
nabopatopHoil paboTe, MOArOTOBKA K IPOMEXYTOYHOU aTTECTALIUU.

Tema 3 Becnpogoonvie cencoprvie cemu WSN.

Copepxanue Tembl: OCHOBHBIE IOHSTHS M IPHUHLMIIBI CEHCOPHBIX cerel. basoBas
apXUTEKTYpa, Y3JIbl, CIOCOOBI Mepelayy JaHHBIX, MPOTOKOJIbI U TEXHOJIOTUU NIEpeaul JaHHBIX B
BCC. TunoBble apXUTEKTYphl U TOIOJIOTUH, PEXKUMBI pabOThI, MPOTOKOIIBI MapiipyTuzanuu bCC.
Moobwunbabie BCC. Conpspbkenne BCC ¢ ceTsimu obmiero mosis3oBanus. [IpoGiemsl peanm3anuu
BCC, anexrponuranue y3inoB ot BHenHel cpenbl. BCC u UnTepHer Bemieit. .

@opMbl U METOJBI TPOBEACHHS 3aHIATUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: JIEKIIUS.

Bunel camocToATebHON MOATOTOBKH CTYICHTOB IO TEME: MOATOTOBKA K BBICTYIUICHUIO C
JTOKJIaJIOM, [TOJIFOTOBKA K IIPOMEKYTOYHOMN aTTeCTallUu.

Tema 4 Paspabomka 6ecnpo800H020 CEHCOPHO20 OAMYUKA.

Coneprxanue TemMbl: Pa3zpaboTaTh NPUHIMIHAIBHYIO CXEMY OECIPOBOJHOTO CEHCOPHOTO
JaTyvKa U peaan3oBath ee ¢ ucnonbzoBanueM NI LabVIEW u NI MyRIO.

@®opMbl U METOZABI MPOBEACHUS 3aHATUN O TEMe, MPUMEHsSEMbIe 00pa3oBaTEIbHBIC
TEXHOJIOTUH: TabopaTopHas padora.

Buapl camocToSTENBHON TOATOTOBKHM CTYISHTOB IO TEeMe: IOATOTOBKA OTYETa 110
nabopaTopHO# paboTe, MOAr0TOBKA K MMPOMEKYTOUHON aTTECTAIUH.

Tema 5 Mescmawiunnovle kommynuxayuu M2M.

Copepxanne Tembl: O01IKe MPUHIMIGI, cTaHaapTuzanus M2M. KoMMyHHKAIIMN MaJioro
pamuyca neiictBust NFC. IIpombinnennsie cetu ais peanuzanuu M2M. CoBpeMeHHOE COCTOSTHIE
Y TIEPCIIEKTUBBI IpUMeHeHuss M2M. .

@®opMbl M METOJbI NPOBEACHUS 3aHIATUH 1O TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JIEKIU.

Buzbl caMOCTOSITENIBHON MMOATOTOBKH CTYJIEHTOB 10 TEME: MOATOTOBKA K BBICTYIUICHHIO C
JIOKJIaZI0M, ITOATOTOBKA K IIPOMEXKYTOYHOU aTTECTALIUH.

Tema 6 Paspabomxka pecucmpamopa OaHHbIX.

Copepxanne Tembl: Pa3paboTaTh NPUHIMIHAIBHYIO CXEMY PETUCTpaTopa JTaHHBIX WU
peanusoBartsk ee ¢ ucnonb3oBanueM NI LabVIEW u NI MyRIO.

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: TabopaTopHas padora.

Bunsl camocTosATENPHONM NOATOTOBKM CTYACHTOB IO TEME: MOJArOTOBKA OTYETa IO
nabopaTopHOil paboTe, MOArOTOBKA K MPOMEXYTOYHON aTTeCTalluu.

Tema 7 Yenybnewnoe usyyeHue cmanoapmos u npomoxonog nepedauu OavHvix 6 loT-
cucmemax.

Conepxanue Tembl: Knaccudukanus rexnonoruit nepenaun nasusix B [oT. Yrinybnennoe
uzyuenue crannaproB IEEE 802.15.4, ZigBee, Bluetooth. CereBbie mpotokonst 6LoWPAN,
WirelessHART u ISA100.11a, Z-Wave, LowEnergy, cemeiictBo crannaptos I5.



@opMbl U METOABI MPOBEACHUS 3aHATUH MO TeMe, NpUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTUH: JIEKLHA.

Buzbl caMOCTOSTENIBHON MOATOTOBKH CTYJEHTOB I10 TEME: MOATOTOBKA K BBICTYIUICHHIO C
JOKJIa[IOM, ITOATOTOBKA K IPOMEKYTOYHOM aTTeCTal1u.

Tema 8 Paspabomka 08yXno3suyuoHHO20 pe2yisimopda.

Copepxanre Tembl: Pa3paboTaTh NPUHIUNHAIBHYIO CXEMYy JABYXITO3UIIMOHHOTO
peryisTopa u peaim3oBaTh ee ¢ ucrnoib3oBanueM NI LabVIEW u NI MyRIO.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: JabopaTopHas paboTa.

Buabl camocTosTenbHONM MOJATOTOBKM CTYACHTOB IO TEME: IOJrOTOBKA OTYETa I10
nabopatopHoil paboTe, MOArOTOBKA K IPOMEXKYTOYHOU aTTECTALIUU.

Tema 9 Venybnennoe uzyuenue mexronoauti oopabomra oantulx 6 loT-cucmemax.

Copepxanne Tembl: [IpuMepsl coOupaeMbIx U 00padaTeiBaeMbIX JaHHBIX B [oT-cucremax.
Oonbimme pgaHHble. OCHOBHBIE XapaKTEPUCTUKH OONBIIMX JAaHHBIX: OOBEM, CKOPOCTb,
Pa3HOPOAHOCTh, TOCTOBEPHOCTH, IIEHHOCTh. Cpe/ICTBa U HHCTPYMEHTHI CTATHYECKON 00paboTKu
naHHbIX. CpeacTBa U UHCTPYMEHTHI MOTOKOBOM 00paboTkH NaHHBIX. CpeacTBa U MHCTPYMEHTHI
XpaHEeHUs JIaHHBIX. Pa3HOPOAHOCTP W CEMaHTHKa JaHHBIX. [IpUMEHEHue CpEeICTB
"ceMaHTHUUYECKOro Be0Oa" Ui CO3MaHUs E€OUHOM ceMaHTUdeckoul moxenu B loT-cucremax.
[TpuMeHeHne CPeICTB MAIIMHHOTO O0YYeHHUS JIIsi 0OpaOOTKHU TaHHBIX. .

@opMBbl U METOJI MPOBEACHHS 3aHIATUNA MO TeMe, MPUMEHsEeMble 00pa3oBaTENbHBIC
TEXHOJIOTHH: JICKIIHS.

Bunel camocTosATebHON MOATOTOBKH CTYICHTOB MO T€ME: MOATOTOBKA K BBICTYIICHUIO C
JOKJIaJIOM, TTOJITOTOBKA K MPOMEKYTOYHOH aTTeCTaIUH.

Tema 10 Pazpabomxka cucmembl 51eKMPOHHO20 YNPABLEHUSL.

Copepxanne Tembl: Pa3paboTaTh NPUHLUIIUATIBHYIO CXEMY CHCTEMBI 3JIEKTPOHHOTO
yIIpaBJICHUS U peann30Bath ee ¢ ucrnonb3oBanuem NI LabVIEW u NI MyRIO.

@®opMbl U METOABI IMPOBEACHUS 3aHATUI NO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: JIJabopaTopHas padoTa.

Bunsl camocTosTenbHON NOArOTOBKM CTYIEHTOB IO TEeMe: MOATOTOBKA OTYeTa II0
nabopaTopHOi paboTe, MOJrOTOBKA K MPOMEXKYTOUHON aTTECTAIUU.

Tema 11 Cepsucwl, npunosicenus u ouznec-mooenu loT-cucmenm.

Copepxanne TeMbl: IIpHHIMIBI TPOEKTUPOBAHUS M CO3JAHUSA  IOJIB30BATEIBCKUX
npuioXkeHud n cepBucoB Ha ocHoBe loT-cucrem. Ilyte or loT-mporoTnna 10 3aKOHYEHHOTO
npoaykTa (cepuca). O030p OuzHec-Monenel, MpUMEHseMbIX Juid KoMMepuuanusauuu loT-
npoaykroB. OcHOBHbIE TpeHAbl B pa3BuTuu WHTepHera Bemei" B Poccuiickoit denepaunu u
MUDE.

@®opMBl U METOJIbI NPOBEACHUS 3aHITUH MO TEeMe, NMpUMEHseMble OOpa3oBaTelbHbIC
TEXHOJIOTUH: JIEKIIHS.

Bunbel camocToATENbHON MOATOTOBKH CTYIEHTOB IO TEME: MOATOTOBKA K BBICTYIIEHUIO C
JOKJIaJIOM, ITOATOTOBKA K IPOMEKYTOYHOMN aTTECTallMU.



5 Meroauveckne YyKazaHusl AJds OOYYAKOINMXCH MO M3YYEHHI0 H PpPealu3alnuu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHI0 IMCUMIUIMHBI M IO
o0ecrevYeHN 0 CAMOCTOSITEJILHOM PadoThI

B xone uzyuenus qucuuminabl «IHTEpHET Beleld MOAY/Ib 2)» CTYJAEHTHI MOT'YT MOCEIIATh
ayJUTOPHBIC 3aHATHUSA (JIEKLIUH, TAOOpaTOPHbIE 3aHATHS, KOHCYIbTAMK ). OCOOEHHOCTh U3yUeHUs
qucuuIuHbl « HTEpHeT Belel MOylb 2» COCTOUT B BBIMOJHEHUHU KOMILIEKCA J1a00paTOpHBIX
paboT, TJIaBHOM 3ajayeil KOTOPOTo SBJISETCS TMOJyYEHHE HABBIKOB IMPOTPAaMMHPOBAHUS U
UCIIOJIb30BAaHUSI  COBPEMEHHBIX  MOOWJIBHBIX  TEXHOJOTUM JJisi  pEeHIeHUs  pa3iuyHBIX
npodeccuoHaNbHBIX 3a7a4 B 00J1aCTH MIPOIBUKEHHS MPEANPUATUS HA MOOMIIBHOM pPBIHKE.

Ocoboe MecTo B OBJIAJCHMM YacTbl0 T€M JaHHON AMCUUIUIMHBI MOKET OTBOJUTHCS
CaMOCTOSITENIbHOI padoTe, MpU 3TOM BO BpEMs ayJAUTOPHBIX 3aHSATHII MOTYT OBITH PACCMOTPEHBI
U npopaboTaHbl HanOoJee BaXKHBIC U TPYIHBIC BOMPOCHI IO TOW WM WHOW TeMe NUCIUIUINHBI, a
BTOPOCTETICHHbIE U 0O0Jiee JIETKHUE BOIIPOCHI, a TaKkKe BOMPOCHI, CrielU(UIHbIC IS HAPaBICHUS
MOATOTOBKU, MOTYT OBITh M3y4YEHBI CTYACHTAMHU CAMOCTOSTEIBHO.

B cooTrBercTBUM ¢ y4yeOHBIM IUIAHOM HAIPaBJICHUS MOJATOTOBKU IMPOIECC H3YUYCHHUS
JTUCLHUIUIMHBI  MOXET TMpeAyCMaTpuBaTh TMPOBEICHUE JIEKIHMH, JIa0OpaTOPHBIX 3aHSITHM,
KOHCYJIbTAIlMM, a TaKKe CaMOCTOATENbHYI0 paboTy cTyAeHTOB. (0s3aTenbHBIM SBISETCS
MpoBeJIcHUE JTa0OPAaTOPHBIX 3aHATHH B CIEIMUATM3HPOBAHHBIX KOMITBIOTCPHBIX AYJAHTOPHSX,
OCHAIIIEHHBIX MOJKIIOUEHHBIMU K LIEHTPAJIBLHOMY CEpBEPY TEPMHHAIAMHU WU MEPCOHAIBHBIMU
KOMITbIOTEPaMH.

Huxe nepeuncnens! mpeHa3HauYeHHbIE AJI CAMOCTOSITENIbHOTO U3yYEHUs CTYICHTaMU T
BOITPOCHI U3 JIEKIIMOHHBIX TEM, KOTOPBIE BO BpEeMs NMPOBEJACHUS ayIUTOPHBIX 3aHATHI U3Y4arOTCs
HEJOCTAaTOYHO WJIM U3yYeHHE KOTOPhIX HOCUT 0030PHBIN XapakTep.

Tema 1. Beedenue 6 npobremamuxy npOEeKMUpOBAHUs U pearusayuu KoHyenyuu
HUnmepnema seweti

Texnonorus [JINC. Jlornueckoe mpoekTupoBaHUE B 6a3nucax MUKPOCXEM.

Tema 2. Mobunvuas pobomomexuuxa

MonynbHocTs ipu momotu SubV1. [TpakTuka padoTs! ¢ Manumynstopom. Pabora ¢ SubVI
JIBUTATEIISIMHU.

Tema 3. Cucmema cobopa OaHHbIX

Craructuueckuil aHaius.

Tema 4. Ilpomoxonst cé:A3U KOHEUHBIX YCMPOUCME

Teopernueckue 0OCHOBBI OECIPOBOAHBIX CEHCOPHBIX CETEH.

Tema 5. Unmepuem sewell u 061auHble MexHoI02UU

Tymannsie Beruncienus. [Ipenmyniectsa u HEJOCTATKU.

Tema 6. loT-pewenus

HckyccTBEeHHBIN MHTEIIEKT M MAIIMHHOE 00Oy4YeHue.

5.2 OcoOeHHOCTH OpraHu3anuu OO0y4YeHHs IS JMI C OrPAHUYEHHBIMH BO3MOKHOCTSMH
310pPOBbSI U HHBAJIH/I0B

[Tpu HEOOXOIMMOCTH 0OYUYAIOLIMMCS U3 YHCIA JIUIL C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbSl U MHBAINUOB (110 3asBJICHHUIO 00YYarOIerocs) Mpel1oCcTaBIseTcs yueOHas
uH(OpMaLKs B TOCTYIHBIX (POpMax C yUeTOM UX UHAWBUAYAIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTE:

- JUIS JIUIL C HApYIIEHUSMU 3pEHUS: B IeUaTHOU popme yBennyeHHbIM pupTOM; B hopme
JJIEKTPOHHOI'O  JTOKYMEHTa; VMHJUBHyaJIbHbIE KOHCYJIbTAllUU c [IPUBJICYCHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHUSI, KOHCYJIbTAIUH U JP.



- IS JTUIT C HAPYIIEHUSIMU CITyXa: B TIeyaTHOU hopMme; B (hopMe STEKTPOHHOTO JOKYMEHTA;
WHIUBHUIyaJIbHbIE KOHCYJBTAllMH C MPHUBJICYCHHEM CYpPIAONEPEBOIUNKA; WHIUBUIYAIbHbBIE
3aJlaHusl, KOHCYJIbTAlUH U JIp.

- 17151 JIUI] C HAPYIIEHUSIMU OMIOPHO-JIBUTATEIILHOTO armaparta: B ne4atHoii ¢oopme; B popme
ANEKTPOHHOIO TOKYMEHTA; UHAUBUIYaJIbHbIE 3a1aHUs1, KOHCYJIbTALIUU U 1.

6 ®oH OLEHOYHBIX CPEICTB JJIf MPOBEJeHUS TEKYIero KOHTPOJISI U POMeKYTOYHOI
arTecTauuu 00y4aromMXcs M0 JMCUMILINHE (MOTYJIIO0)

B coorBerctBun ¢ tpeboBanumsmu DPI'OC BO i arrecranmm 0oOydaromuxcs Ha
COOTBETCTBUE HX IEPCOHATBHBIX JOCTHIKCHUH ITUIAHUPYEMBIM pe3ylibTaTaM OOYYCHHS TI10
JTUCIUTIINHE (MOAYJII0) CO3/1aHbl (POH/IBI OIEHOYHBIX CPEICTB. THUIOBBIE KOHTPOJILHBIC 3a/IaHHUS,
METOJMYECKUE MaTepuasbl, ONPEACISIONME MPOIEAYpPhl OLICHUBAHUSA 3HAHUM, YMEHHH U
HAaBBIKOB, a TAK)KE KPUTEPHUH U ITOKA3aTEIH, HEOOXOIUMBIE JJIsl OIIEHKH 3HAHUM, YMEHU, HABBIKOB
U XapakTepu3ymlnue dTanbl (HOpMHpPOBaHHMS KOMIIETCHIMHA B MPOILECCE OCBOCHUS
00pasoBarebHON MTPOrpamMMBbl, IpeAcTaBieHbl B [Ipunoxennn 1.

7 Y4eb6HO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecnieyeHue TUCIHUILINHBI (MO1yJIs1)

7.1 Ocnoenas rnumepamypa

1. Iy6kos, U. C. Pemenne npakTHYECKUX 3aJ1a4 Ha 0a3e TEXHOJIOTUU UHTEPHETA BEIICH :
yuebHoe ocooue / . C. [Iyokos, I1. C. Cramesckuii, . H. SlkoBura. — HoBocubupck : HI'TV,
2017. — 80 c. — ISBN 978-5-7782-3161-0. — Tekcr : anexTpoHHbIN // JlaHb : 3JE€KTPOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/118206 (mara oGparieHus:
09.09.2025). — Pexwum gocTymna: Ui aBTOPHU3. MOJIb30BATEIICH.

2. OcHOBBI IPOEKTUPOBaHUS ceTel U cucteM «MHTepHeT Belei» : yuebnoe mocodue / T.
B. Ky3bmuHa, C. 0. benkun, C. b. Tananos, M. YO. lllunosa , noxa pepakuueit T. B. Ky3pbMuHOiM.
— Yura : 3a0I'Y, 2023. — 127 ¢. — ISBN 978-5-9293-3265-4. — Texkcr : anexktpoHHsbIii // Jlanb

INeKTpoHHO-OnbOMMoTeynast cucremMa. — URL: https://e.lanbook.com/book/438290 (nara
obparmenust: 09.09.2025). — Pexum goctyna: AJist aBTOPU3. MOJIH30BaTENEH.

7.2  Jlonoanumenvhas tumepamypa

1. boposckuii, A. C. IlporpammupoBaHue MHKpPOKOHTposuiepa Arduino B
UH(POPMALIMOHHO-YIIPABISIIOMUX cucTeMax : ydebHoe mocobue / A. C. boposckuii, M. HO.
Hpetinep. — Openodypr : OI'Y, 2017. — 113 c¢. — ISBN 978-5-7410-1853-8. — Texkcr :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOINOTEeYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/110615 (mara obpamenus: 09.09.2025). — Pexum goctyna: s
aBTOPH3. M1OJIb30BATENEH.

2. Bansmun; ['pedermkos; Pociskos (IlepBerit aBTop). MHTEpHET Bemel [ DneKTpOHHBIH
pecypc] : Camapa: U3a-Bo III'YTU , 2015 - 136 - Pexxum noctyma: https://lib.rucont.ru/efd/565059

3. 3apamenckux E.I1., AprempeB W.E. Untepuner Bemieir. McciemoBanus u 00JacTh
npuMeHeHus : MoHorpadus [Dnextponnsiid pecypc] : HULL UHOPA-M , 2021 - 188 - Pexum
nocrtymna: https://znanium.com/catalog/document?id=373448

4. Metoanyeckas pa3paboTka o JUCLUTUINHE «CXeMOTeXHUKa
TEJIEKOMMYHHUKAIIMOHHBIX ~ YCTPOWCTB» pasnen: «CXEeMOTeXHHKa OCHOBHBIX JIOTHUECKUX
HJIEMEHTOB U Y3JI0B IIU(PPOBBIX YCTPOMCTB HAa X OCHOBE» [DJIEKTPOHHBIN pecypc] - 27 - Pexum
noctyma: https://lib.rucont.ru/efd/319841



7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
6KII0uas npogheccuonanbHvle 0azvl OAHHBIX U UHDOPMAUUOHHO-CRPABOUHDLE
cucmemul (npu HeodXO0UMOCMU):

1. Omnexrponnass Oubnuoreunas cucrema <«PYKOHT» - Pexum nocryna:
https://lib.rucont.ru/
2. DOmnektponHass Oubmmuoreunas cucreMa ZNANIUM.COM - Pexum pgocryna:

https://znanium.com/

3. DnextpoHHO-OMOMMOTEeYHas cucrema "JIAHB"

4. Open Academic Journals Index (OAIJI). [IpodeccuonanpHas 6aza gaHHBIX - Pexum
nocryna: http://oaji.net/

5. Ilpesunmenrckas OubOmmoreka wuM. b.H.Empnuna (06a3a JaHHBIX —pa3IMYHBIX
npodeccnoHanbHbIX o0nacTeil) - Pexxum nocryna: https://www.prlib.ru/

6. HudopmammonHo-crnpaBoyHas cuctema "KoncympranTt Ilmtoc" - Pexxum mocryma:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOe o0ecreyeHHe IUCHUILIMHBI (MOAYJs) W IepeYeHb
HHG(pOPMANMOHHBIX TEXHOJIOTHI, UCMOJIb3yeMbIX NMPH OCYILIECTBJIEHUM 00pa30BaTEIbLHOIO
npouecca no JMCUMIvInHe (MO1YJI0), BKJIKYAsl MlepedyeHb MPOrpaMMHOro odecre4eHust

OcHOBHOE 000pPYIOBAHUE:

e Jlabopatopuas miardpopma NI ELVIS //+Circuit Design Bundle

e Mynbt. Mmeauitabiii kommiekT Ne 2: Ilpoektop Panasonic PT-LX26HE, nmoronouynoe
kperuienue Tuarex Corsa, kinemMHbIi Moayab Kramer WX -1N, konnektop VGA, skpan Lumien
Ecopicture

e [Tepconanpubiii kommberorep Nel "B-tronix professional 3872\2015"

¢ YuebOnbIi pudop pazpadoryrka NI myRIO

IIporpamMmmHoe obecneyeHue:

e Microsoft Office Professional Plus 2013 Russian
e Microsoft Windows 7 Ultimate Russian
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Hassarue OIIOII BO, Kon u popmynupoBka KoMHeTeHIN

COKpameHHOe nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

11.03.02 «MMapoxkomm | OIIK-4 : CiocobeH mOHNMATE TIPH
YHUKAIIMOHHBIE TEXHO | HIUITBI Pa0OTHI COBPEMEHHBIX HH(]
JIOTUU U CUCTEMBI CBA3 | OPMAI[OHHBIX TEXHOJIOTHH M UCIIO
n» JIb30BaTh UX JUIS PEICHHUS 3a/1a4 TIp
(b-HK) oeccrnoHAILHOI NeTeIbHOCTH

OIIK-4.2k : Ucmiomp3yeT coBpeMeHHbIE HHPOPM
AIIMOHHBIE TEXHOJIOTUH JJIsl PELICHUs 3a1a4 PO
(eccuoHaIbHON AEATEIBHOCTH

ITKB-1 : Crioco0eH 3KcIutyaTupoBa
Th KOMMYHHKAIIMOHHBIC TIOJCHCTEM
bl U CETEBBIC TUIATPOPMEI, TPAHCIIO

PTHBIC CETH U CETH Mepeavn JaHH

BIX, BKJIFOYAsl CITyTHUKOBBIE CHCTEM
bl

[IKB-1.2k : OcyuiecTBisieT pacnpeaeaeHue pecy
PCOB C LIeTIbI0 MUHUMH3AI[UN Harpy30K Ha CETh
U CETEBBIC DJICMCHTHI, YIIPAaBICHHE PAOOYNMH 1A
pameTpamu, KOHQUTYpaIUeii, KPOCC-COCTUHCHU
SIMH, 3aIIUTOH TH(POBBIX ITOTOKOB, CHHXPOHHU3a
[HeH, a TaK)Ke YCTPaHEHHE OTKA30B

ITKB-6 : CrtocobeH oCymecTBIATh
yIpaBIeHUE JOCTYIIOM K IIPOTpaMM
HO-aIlapaTHBIM CpeAcTBaM HHPOP
MAalMOHHBIX CIIy’k0, MOHUTOPHHT C
OCTOSIHUA 000PYIOBAaHHS U yUYET OT
Ka30B 000pyIOBaHU HHPOKOMMYH
HKallMOHHOU

[IKB-6.1x : YmpaBuseT JOCTYIIOM K IPOTpaMMH
O-alnmapaTHBIM CPEICTBAM HH(POPMAIMOHHBIX CII
yKO

Komnerenmus cantaercst chopMUPOBAHHOM Ha TaHHOM dTarie B cliy4yae, €CIi OJTy4YeHHBIC
pe3yibTaTtel OOyuYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO ([IUana3oH KpUTEpUEB
OLICHUBAHMSI PE3YIbTATOB O0YUEHUS «3aUYTEHO», «YAOBIETBOPUTEIBHOY, «XOPOILO0Y», KXOTIUYHOR).
B ciydae oTcyTcTBUS MOJIOKUTEIHHOM OLIEHKM KOMIIETEHIMS Ha JAHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loxa3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUsI

Komnerennus IIKB-1 «Crioco6eH 3kcmityaTnpoBaTbh KOMMYHUKAIIMOHHbIE TOJICUCTEMbI

" CCTCBBIC HJ'IaT(I)OpMBI»

Tab6nuia 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JTIOCTHKEHUS KOMITETCHIINH

PeByJ'ILTaTBI 06yquI/I$[ IO JUCHHUITIMHE

Koy u gopmymupoka unaukar | Ko | Tu
0opa JOCTMKEHHS KOMIIETEHITUH s o

pe | pe Pesynbrar
3- | 3-
Ta | Ta

Kputepun oneHHBaHMS Pe3yabT
aToB O0yJYCHUS

TIKB-1.2x : OcyuecTBiser pac
Mpe/IeNICHHE PECYPCOB C HETBIO
MUHHMHU3AIIUI HaTPYy30K Ha CeT

vy
b U CETCBBIC DJICMCHTHI, YIIPaBJI PI[ Me
eHne paboYNMH TapaMeTpaMH, 2 -

KOH(UTYparueu, Kpocc-coeTnH
SHISIMH, 3aIIUTON IH(POBBIX II
OTOKOB, CUHXpOHHU3alIUEH, a Ta
K)K€ YCTpaHEHHE OTKa30B

CcdopmupoBasieecs: cucremar

IIPOEKTUPOBATh LenocTHbIe [0T | nueckoe ymeHue npoeKTUpoBaT
-CHCTEeMBI (BKITI04as KOHeYHble | b 1enocTHbIe [oT-crcremsl (BKII
YCTPOKCTBA, CETEBOE COCMHEH | Fouas KOHEYHBIE yCTPOIICTBA, Ce
e, OOMeH JaHHBIMM, 00JIaYHBIE | TEBOE COSAUHEHHE, OOMEH JaHH
1aT(hOPMBI, aHAIN3 JAHHBIX ) BIMH, 00JIauHBIE TIATPOPMEI, a

HAJIU3 JaHHBIX )

Komnerenuust IIKB-6 «Cnioco0eH oCyIecTBIsATh yIIpaBlIeHUE JOCTYIIOM K
IIPOrpaMMHO-aINapPaTHBIM CPEACTBAM UH(POPMAIIMOHHBIX CIIY>KO, MOHUTOPUHT COCTOSIHUS
000pyIOBaHUS M YU€T OTKA30B 000Py10BaHHs HH(POKOMMYHUKAITMOHHOM»




Tabnuna 2.2 — Kpurepun orieHKY HHAUKATOPOB TOCTHKEHHS KOMITIETCHIIUU

PesynbraTel 00y4ueHNs 110 AUCIUIUINHE
Koz u popmymupoka unaukar | Ko | Tu Kpurepuu ouenrnBanus pe3yibT
0pa JOCTMKEHHS KOMIIETEHIIUI A o aToB O0y4CHUS
pe | pe Pesynbrar
3- | 3-
Ta | Ta
[IKB-6.1x : YmpaBnseT JoCTyI 3H Cdopmuposasimieecs cuctemMar
P COBPEMEHHBIX TeXHUYECKUX lo
OM K NIPOTPaMMHO-aNapaTHeIM | 4 aH T-pemenii WECKOE 3HAHME COBPEMCHHBIX
cpeacTBaM HH(POPMAIIHOHHBIX C ne texHnueckux loT-pemennit
Tyx0 ChopMupoBaBLIeecs CUCTEMAT
pelaTh 3a/1auu, CBA3aHHbBIE C B | MUECKOe yMEHHE pelaTh 3a1au
v BIOOPOM TEXHOJIOTHH BCTpauBae | W, CBSI3aHHBIE C BELIOOPOM TEXHO
PIL | ae MBIX YCTPOWCTB M CUCTEM CBSI3U | JIOTHI BCTpauBaeMbIX yCTpoOiiCcT
5 | > @ TAIOKE OLeHUBATE 5(QQeKTUB | B ¥ CHCTEM CBS3H, a TAKXKE OLe
HOCTh IPUMEHEHUS aJbTepHATH | HUBATh 9((PEKTUBHOCTH IPHME
¢ BHBIX 3JICMCHTOB U yCTpOﬁCTB B HCHUSA aJIbTCPHATUBHBIX 3JICMECH
KOHKPETHBIX CHTYaIMIX TOB M YCTPOMCTB B KOHKPETHBIX
CUTYaIISIX
CcopmupoBaseecs: cucremar
UCTIONB30BAHMA M Pa3BUTHSI IIEp | WYECKOE BIIAJICHHUE HCIIONIB30Ba
Pl Ha | enoBBIX OTEYECTBEHHBIX M 3apy | HHEM U pa3BUTHEM NEPEIOBBIX
6 BBl | OEXKHBIX JOCTHKEHHH B 001aCT | OTEUECTBEHHBIX U 3apyOEHKHBIX
K 1 MH)OKOMMYHHUKAIMOHHBIX T€ | JOCTH)XEHHH B 001acTH HHPOK
XHOJIOTHH 1 CUCTEM CBS3U OMMYHUKAIITUOHHBIX TCXHOJIOTU
11 ¥ CUCTEM CBSI3U

Komnerennus OIIK-4 «Crioco6eH noHUMaTh NPUHLUIIBL paO0Thl COBPEMEHHBIX

I/IH(1)OpMaI_II/IOHHBIX TEXHOJIOTUH U UCIIOJL30BaTh UX JJIS pPCUICHUA 3a1a4 HpO(i)eCCI/IOHaHBHOI;'I
JACATCIIBHOCTH»

Ta6muma 2.3 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Pe3ynbraThl 00y4eHuUs 0 TUCIUIIIMHE

Kox u popmymuposka uuguxar | Ko | Tu Kpurepuu onieHMBaHUS PE3yNbT
opa JOCTUXKEHMs KoMrereHuu | A 11 aToB O0y4YeHHUS

pe | pe Pesynbrar

3- | 3-

Ta | Ta
OIIK-4.2k : Ucnonb3yeT coBpe 3n Cdopmuposagiieecs: CHCTEMAT
MeHHble HHpOopMalMoHHble Tex | PJI COBPEMEHHBIX TEXHOJIOTHII B 00 | Wyeckoe 3HaHHE COBPEMEHHBIX
HOJIOTHH AJIst penreHus 3amaa | 1 | nactu WnTteprera Bemen TEXHOJIOTHH B 0bnactu ViHTepH
podeccnoHanbHOM AesATETBHOC e eTa Benen
TH Ha CcopmupoBasieecs: cucremar

P MIPOTPaMMHPOBAHUS U MOJKIIO | WYECKOE BIIAJICHHUE TPOTPAMMHU

3 EH YEeHUsI KOHEYHBIX YCTPOWCTB POBaHHEM U TTOJKIIOYEHNUEM KO

HEYHBIX YCTPOHCTB

Ta6J'II/IL[a 3aIOJIHACTCSA B COOTBETCTBUU C pa3CiIOM 1 PaGoueii IporpaMmbl TUCHUIIIIMHBL

(Moyist).

3 IlepeyeHb OLICHOYHBIX CPEICTB

Ta6muma 3 — [lepedeHp OIIEHOYHBIX CPEACTB MO TUCIHUILIAHE (MOJTYITIO)



KonTtponupyemsle miaHupyeMble pe3
yIbTaTHl 00yUYeHUS

Kontponupyemsie TeMsl 1

HaumeHoBaHHE OLIECHOYHOTO CPEJICTBA U TIP
encrasienue ero B @OC

HUCIUIIIINHBI

Texkymuil KOHTPOJIb

[IpomexxyTouHas aT
TecTauus

Ounas popma 0OydeHUS

P/l 3Hanme - COBPEMCHHBIX TC | 1 1. Pagmouacrorras une | Jokman, cooOueHs | 3ader B IHCbMEHHO
XHOJIOTHH B 006nacm Unt Hruukarus RFID e it popme
epHeTa Beliei
1.5. Mexmarmunnsie koM | Jlokan, coobiienn | 3adeT B MUCEMEHHO
MyHHKanuu M2M e i popme
PJ12 YMeHHe : MPOCKTHPOBATH Jloknan, coobueHy | 3auer B MMCbMEHHO
uenoctHbie [oT-cucremsr | 1.2, Pa3paboTka nmopratus | e i popme
(BKJTIOYast KOHEUHBIE YCTP | HOrO M3MEPUTENIHLHOTO P
OfICTBa, CETEBOE COCAUHE H60pa Ha60paT0pHaﬂ pa6o 3adeT B MUCHMEHHO
HHEe, 0OMEH JaHHBIMH, 00 Ta it popme
JagHBIe TUIATPOPMEI, aHA
Jloknan, coobmeny | 3a4eT B MMCbMEHHO
JIN3 JTAHHBIX ) >
1.3. BecripoBognsie cenco | © it popme
pubie cetn WSN JlaGopatopHast pabo | 3auer B mucbMeHHO
Ta it opme
Joxman, coobmenn | 3adeT B MUChbMEHHO
1.4. Pazpabotka G6ecripoB | ¢ it popme
OJTHOTO CEHCOPHOTO JaTd
HKa Jla6opatopHast pabo | 3aueT B MUCHbMEHHO
Ta it popme
1.7. Vry6rennoe H3ydeH Joxmnan, cooOuieHu %aqu B MTUCBMEHHO
e CTaH1apToB U NpoToko | © it opme
JI0B MepeNIaun JaHHBIX B [ JlaGoparopHas pa6o | 3ader B MUCHMEHHO
oT-cucremax. T2 it Gopme
Joxman, cooOmenn | 3adeT B MUCbMEHHO
1.9. YraybneHHOE M3y4YeH | ¢ it opme
He TeXHOJIOTHH 00paboTk
a nansbIx B loT-cucremax | JIaboparopnas pabo | 3auer B muCbMEHHO
Ta it popme
PJ3 Hagpix : mporpammuposa Jloxnaz, coobuieHd | 3auer B NMCbMEHHO

HUSI ¥ TTOJJKITIOYEHUS KOHE
YHBIX YCTPOUCTB

1.6. Pa3zpaboTka peructpa

(S

it popme

TOpa JaHHbBIX

Jlaboparopnas pado
Ta

3adeT B MUCHbMEHHO
it popme

1.7. YroybneHHOE H3y4eH
He CTaHAAPTOB U IMPOTOKO

Joxman, cooOmeHu
e

3ayeT B MUCHMEHHO
it popme

JIOB TIepeavyn JaHHbIX B |
oT-cucremax.

JlabopaTopHnas pabo
Ta

3ayeT B MUCHMEHHO
it popme

1.8. Pa3zpaboTka AByX1mo3

Jloknaz, cooOIIeHH
e

3adeT B MUCHbMEHHO
it popme

HIMOHHOTO PETyJsTopa

Jlaboparopnas pado
Ta

3adeT B MHCHMEHHO
it popme

1.9. YriryonenHoe usy4eH

Joxmnan, cooOmeHu
e

3aueT B IUCbMEHHO
it popme

U TeXHOJIOTHH 00paboTK
a manHbeIX B loT-cuctemax

JlabopatopHast pabo
Ta

3a4er B MUCEMEHHO
it popme

Jloknan, cooOieHn
e

3adeT B MUCHMEHHO
it popme




1.10. Pa3paboTka cuctem
Bl AJIEKTPOHHOT'O YIIPaBJIC
HUS

JlabopatopHas pabo
Ta

3ayer B MUCEMEHHO
it popme

1.11. CepBucsl, npuioxe
HMs U OusHec-Monenu loT
-CHUCTEM

Joknan, cooO1eHn
e

3a4er B MUCEMEHHO
it popme

JlabopaTopHas pabo
Ta

3a4er B MUCEMEHHO
it popme

PJl4

3HaHUE : COBPEMEHHBIX T
xHuueckux loT-penmenuit

1.7. Yroybnennoe n3ydeH
Ue CTaHAApPTOB U IMPOTOKO
JIOB Mepejadr JaHHbIX B |
0T-cucremax.

Joknan, cooO1eHn
e

3a4er B MUCEMEHHO
it popme

1.9. YriryonenHoe u3yueH
ne TeXHOJIOTHid 00paboTK
a naHubIxX B loT-cucremax

Joknan, cooO1eHn
e

3ayer B MUCEMEHHO
it opme

1.11. CepBucsl, npuioxe
HMs U OusHec-Monenu [oT
-CHUCTEM

Joknan, cooO1eHn
e

3a4er B MUCEMEHHO
it popme

PS5

YMenue : pemaTh 3a/1a4u,
CBSI3aHHBIE C BEIOOPOM T€
XHOJIOTHH BCTPauBaeMBbIX
YCTPONCTB M CHCTEM CBSI3
H, a TAK)KE OLICHUBATB 3¢
(EKTHBHOCTB IPUMEHECHU
S aTIbTCPHATHBHBIX dJIeMe
HTOB M YCTPOMCTB B KOHK
PETHBIX CUTYaIHAX

1.3. becnipoBoHbIE CEHCO
pHBIe cett WSN

Jloknan, cooOIeHH
e

3a4eT B MUCHbMEHHO
it opme

JlabopaTopHnas pabo
Ta

3a4eT B MUCEMEHHO
it opme

1.5. MexMalIiHHBIE KOM
MyHUKanuu M2M

Jloknan, cooOmeHu
e

3a4eT B MUCEMEHHO
it popme

JlabopaTopHnas pabo
Ta

3adeT B MUCHbMEHHO
it popme

1.6. Pa3zpaboTka peructpa
TOpa JAaHHBIX

Jlokmaz, cooOIIeHH
e

3adeT B MUCHbMEHHO
it opme

JlabopaTopHnas pabo
Ta

3ayeT B MUCEMEHHO
it opme

1.9. YraybneHHOE H3y4eH
He TeXHOJIOTHH 00paboTk
a gaHubIx B loT-cucremax

Joxman, cooOmeHu
e

3ayeT B MUCHMEHHO
it popme

Jlaboparopnas pado
Ta

3adeT B MUCHbMEHHO
it popme

PLi6

Hagrbik : ucrnonap30BaHus
U Pa3BUTHS TIEPETOBBIX OT
€4eCTBEHHBIX U 3apyOekKH
BIX JIOCTHIKEHHUI B 00J1aCT
1 MH()OKOMMYHHKAIIMOHH
BIX TCXHOJIOTHHA Ml CUCTEM
CBSI3HU

1.6. Pa3zpaboTka peructpa
TOpa JAHHBIX

Jloknaz, cooOIIeHH
e

3adeT B MUCHbMEHHO
it popme

JlabopaTopHnas pabo
Ta

3ayeT B MUCHMEHHO
it popme

1.7. Yrany6rieHHOE H3y4eH
Ue CTaHAapTOB U MPOTOKO
JIOB TIepeayn JaHHbIX B |
oT-cucremax.

Joxman, cooOmeHu
e

3ayeT B MUCHMEHHO
it popme

Jlaboparopnas pado
Ta

3adeT B MUCHbMEHHO
it popme

1.8. Pa3zpaboTka AByX1mo3
HIHOHHOTO PEryJsiTopa

Jlokiaz, cooOIIeHH
e

3adeT B MUCHbMEHHO
it popme

JlabopatopHast pabo
Ta

3aueT B IUCbMEHHO
it popme

1.9. YriryonenHoe u3y4eH
U TeXHOJIOTHH 00paboTK
a manHbeIX B loT-cuctemax

Joxmnazn, cooOmeHu
e

3ayer B MUCEMEHHO
it popme

Jlaboparopnas pado
Ta

3adeT B MHCHMEHHO
it opme




1.10. Pa3paboTka cuctem
Bl AJIEKTPOHHOT'O YIIPaBJIC
HUS

Joxmam, cooOmeHu
e

3ayer B MUCbMEHHO
it opme

JlabopaTopHnas pabo
Ta

3a4yer B MUCEMEHHO
it opme

1.11. CepBucsl, mpuioxe
Hus 1 OusHec-Monenu loT
-CHUCTEM

Jloknan, cooOIeHn
e

3a4yer B MUCEMEHHO
it popme

JlabopaTopHas pabo
Ta

3a4er B MUCEMEHHO
it popme

4 Onucanue npouexypbl OlleHUBAHUS

KauectBo copmupoBaHHOCTH KOMIETCHIIMA Ha JAaHHOM JTare OICHUBACTCS I10
pe3yJbTaTtaM TEKYIIUX W IPOMEKYTOUHBIX aTTECTAIlUi MPH MOMOIIN KOJMYECTBECHHOHW OIICHKH,
BEIpaXCHHOW B Oamax. MakcuManbHas cymma OalljioB Mo qucHumuinHe (Moayno) pasaa 100
Oamnam.

. O1ueHOYHOE CPEeJICTBO

Bun yueOHol et ”

JlaGoparopHast paboT | 3adeT B MUCHMEHHOM
€IIbHOCTH Hoxunazn Hroro

a dhopme
Jlexuun 10 10
JlaGoparopHbie 3a 60 60
HSITHUSI
IIpomexyTouHas a 20 20
TTECTaIHs
CamocTosTenpHas 10 10
pabora
Htoro 60 20 20 100

Cymma 0amtoB, HAOpaHHBIX CTYICHTOM I10 BCEM BUIAM YYCOHOU JEATSIHEHOCTH B paMKax
JTUCIUIIMHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBUHU C TaOIHUIICH.

CymmMma Gamto
s O1eHKa 110 TPOMEXx
YTOYHOMU aTTecTalu XapaxkTepucTiKa KadyecTBa chOPMUPOBAHHOCTH KOMITETEHIINT
MO TUCIUILIA "
HE
CTyzeHT IeMOHCTPHpPYET CHOPMHUPOBAHHOCTH JUCIMILUTHHAPHBIX KOMIICTEHIINH, 00Ha
PY’KHBaeT BCECTOPOHHEE, CHCTEMAaTHIECKOE U TITy0OKOe 3HaHNE y4eOHOro MaTeprana
o191 510 100 «3a4TeHO» / , YCBOMJI OCHOBHYIO JIUTEpPaTypy ¥ 3HAKOM C JOMOJHHUTEIBHON JIUTEPATypoii, pekome
«OTIINIHO» H/IOBaHHOU IPOTPaMMOH, yMeeT CBOOOIHO BBIMONHATE MPAKTUIECKHE 3aJaHuUs, MIPeJ
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO ONIEpHPYeT NPHOOPETEHHBIMH 3HAHUSAMH, YME
HUSIMH, IPUMEHSIET X B CUTYALIMSIX MOBBIICHHON CIIOXKHOCTH.
CryzieHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIUILTHHAPHBIX KOMIIETEHIUN: OCHO
o176 110 90 «3a4TeHo» / BHBIC 3HaHUSI, YMEHUS] OCBOCHBI, HO JIOIyCKAIOTCSl HE3HAYUTEIbHBIE OIIMOKH, HETOUH
«XOPOIIO» 0CTH, 3aTPYAHECHUS TP aHATUTHYECKUX OTIepaNusX, HepeHoce 3HAHUiH U yMeHNUi Ha H
OBbI€, HECTAHIAPTHBIE CUTYAIHN.
CTyzeHT AeMOHCTPHUPYeT ChOPMHUPOBAHHOCTH TUCIUIUIMHAPHBIX KOMIIETEHIHI: B X0
«3a4TeHo» / JIe KOHTPOJIBHBIX MEPOIIPHATHI JOMYCKAIOTCS 3HAYNTENIBHbBIE OIIMOKH, TPOSIBISETCS O
ot 61 10 75 «yIIOBJIETBOPUTENb | TCYTCTBHE OTAENBHBIX 3HAHUI, YMEHH, HABBIKOB [0 HEKOTOPBIM JUCIUILIHHAPHBIM K
HO» OMIIETEHIIMSM, CTY/ICHT UCIIBITHIBACT 3HAUNTENIbHbIC 3aTPYIHEHUS TIPH OIIEPUPOBaHH
YU 3HaHUSAMU U YMEHUAMMU ITPU UX NIEPEHOCE HA HOBLIC CUTYAIlUH.
«He 3a4TeHO» /
v CTyACHTa HE C(bOpMPIpOBaHbI JUCHUIUTMHAPHBIC KOMIIETCHIIUU, ITPOABJIACTCA HEA0C
ot 41 1o 60 «HEYIOBJIETBOPUTE % o
TaTOYHOCTb 3HAHUM, YMEHUHU, HABBIKOB.
JIBHO»
«HE 3aUTCHO» /
JlucuumHapHbIe KOMITETEHIINN He cOopMHUpoBaHsL. [IposBisercs mojaHoe WM Ipak
ot 0 1o 40 «HEYJOBJIETBOPHUTE o .
bHOY THYECKH MTOJTHOE OTCYTCTBHE 3HAHHH, YMEHUI!, HABBIKOB.




S IlpuMepHbIE OLIECHOYHBIE CPeACTBA

5.1 Ilepeyens TeM NOKJIAA0B, COOOIIEHUIT

1. Texuonorus [TJIMC. Jlornyeckoe mpoeKTUPOBAHUE B 0a3McaX MHUKPOCXEM.

2. BecenpoHuKaromyie CEHCOPHBIE CETH.

3. Tymannsie BeruucieHus. [IlpenmyiiecTsa u HEAOCTATKH.

4. TexHONOIMs NOAKIIOYEHUS K IUM-KOHTpoJuiepy. MEMS natunku.

5. Texaudeckoe 3peHue Ha 6asze miargopmer MyRIO.

Kpamxue memoouueckue ykazanus

Joknan mpencraiser co0oil myOnauuHOE COOOIIEHHE, MPEAINoaralonee pa3BepHyToe
U3JI0KEHNE Ha ONpe/eieHHYI0 TeMy. Jlokmam - 3TO BHJ CaMOCTOSITEIbHON pabOThl, KOTOPBINA
croco6cTByeT (POPMUPOBAHUIO Y CTYJCHTOB HAaBBIKOB MCCIIEIOBATEILCKON pabOThI, paciIupsieT
MO3HABATEJIbHbIE MHTEPECHI, TPUYYAET KPUTUUECKU MBICITHUTH.

[ToaroroBka nokiaga NpeanoaaraeT CleayIoIue ITarbl:

1. Ompenenenue uenu goknana (MHPOPMUPOBATH, OOBSCHUTH, OOCYIUTH YTO-TO
(mpoGiiemy, perieHue, CUTYaIHo | T.I1.).

2. [MoxGop muia nokiaga HEOOXOAUMOr0 MaTepuana U3 JIUTePaTypHbIX UCTOYHUKOB.

3. CocrariieHHE TIaHA JIOKJIAIA, pacipeieicHrne coOpaHHOro MaTepualia B HEOOX0quMOn
JIOTUYECKON MOCIIE0BATEIbHOCTH.

4. KomnosunmonHoe opopmMiIeHrE T0KIa1a B BUJE SJICKTPOHHOM MPE3CHTAIIH.

[TocTpoenue nokaaa BKIOYAET TPU YaCTU: BCTYIICHUE, OCHOBHYIO YacTh U 3aKIIIOUYCHHE.

Berymenne copepkuT: GOpPMYIMPOBKY TEMBI JOKJIA/A; aKTYaJbHOCTh TEMBI; aHAIHN3
JIUTEPaTypPHBIX UICTOYHUKOB (PEKOMEH IyeTCs UCII0JIb30BaTh JaHHBIE 3a TOocheaAHue 3-5 JeT).

OcCHOBHasl YaCThb COCTOUT W3 HECKOJBKUX Pa3JielOB, OCTEIIEHHO PACKPBIBAIOIUX TEMY.
Eciu HeoOxommmo, ansi OOOCHOBaHUSI TEMBl HCIOJB3YEeTCS CChUIKA HA MCTOYHHUKH C
JI0Ka3aTeIbCTBAMH, B3SITHIMH M3 JUTEPATyphl (IUTHPOBAHUE aBTOPOB, yKazaHHE IUQp, PaKTOB,
omnpenenenuit). W3noxkeHne wmartepuana JOHKHO OBITh  CBSI3HBIM, IOCIIEOBATEIbHBIM,
nokazatenbHbIM.  Crioco0 W3JI0KEHUs Marepuana Julsl BBICTYIUIEHUS JIOJDKEH HOCHTH
KOHCIIEKTUBHBIN UM TE3UCHBIN XapakTep.

B 3axmiroueHun moaBoasSTCS UTOTH, (POPMYIUPYIOTCS TJIaBHBIE BBIBOJIBI, TIOTYEPKHUBACTCS
3HAUEHUE PACCMOTPEHHON TPOONEeMbl, TMpeAsaraloTcsl camble BaKHbIE TMPAKTHUYECKUE

PEKOMEHTallNH.
O0beM TekcTa JOKIaaa JOJDKCH OBITE paccunTaH Ha IPOU3HECCCHUE JTOKJIaZla B TCUCHUC 7-
10 MunyT.
Llkana oyenxu
OmeHka Bamsr Omnncanne
CTyzeHT TIOHO PacKpHIBAET TeMy JOKJIa/a, BIaeeT TEPMUHOIOTHYECKAM alllapaTtoM, JIOTHIH
5 16-20 0 ¥ MOCIIeIOBATENbHO M3JIaraeT MaTephal, MOXKeT 060CHOBATh CBOU CYXKICHHSI, IPUMEHHTD 3HA
HUs HA NIPAKTHKE, IPUBECTH HEOOXOAMMBIC IPHMEPbI HE TOJIBKO U3 YUeGHHUKA, HO M CAMOCTOSTE
JIBHO chopMyIHpOBaHHbIE
CTy/IeHT IIOJIHO PacKpHIBAET TEMY JOKIIaja, IPAMOTHO MCIOJIB3YeT TEPMHUHOJIOIHYECKHIT anmap
4 11-15 aT, JIOTUYHO U HOCNIeI0BATEIbHO H3/IaraeT MaTepHall, MOXXET 00OCHOBATH CBOH CY)KICHHUS, IIPUB

€CTH HEeOOXOJMMBbIE IPUMEPBI HE TOJIBKO U3 YIeOHMKa, HO H CAMOCTOSITENIHHO CPOPMYITHPOBAHH
bI€, HO JIOMYCKAET OJIHY-IBE HETOYHOCTH B OTBETE

CryzieHT pacKkpbIBaeT TeMy JOKIaaa, O0HApyKHBAeT 3HAHKME W IIOHUMAHHE OCHOBHBIX TTOJIOKEH
i TaHHOM TeMBbI, HO M3JIaraeT MaTepHall HEMOJHO U I0MYCKaeT HETOYHOCTH B OIPEETICHHUH 110
3 6-10 HATHI WM GOPMYJIMPOBKE BBIBOJIOB; HE YMEET TOCTaTOYHO TITy0OKO M J0Ka3aTeIbHO 000CHOBA
Th CBOU CYX/ICHUSI U IPUBECTH CBOM IIPHMEPHI, U3JIaraeT MaTepuajl HelmoCIe10BaTeNbHO, HeJ0C
TaTOYHO CBOOOJTHO BJIAJCET MOHOJIOTHYECKOH Peyubio

CTyneHT Herimy0OKO pacKphIBaeT TeMy, OOHAPYKUBAET He3HAHHE OOJIBIICH YaCTH COOTBETCTBY

FOIIIETO BOMPOCA, IOIMYCKAaeT ounOKy B (HOPMYIIUPOBKE OIpE/IeTIeH I 1 BBIBOJIOB, HCKAKAIOIIHE
HX CMBICI, OECIIOPSIIOYHO M HEYBEPEHHO M3JIaraeT MaTepHal, He YMEET IaBaTh apryMEHTHPOBA

HHBIE OTBETBI, IONYCKAET CePhe3HbIe OLIMOKU B COICPIKAHUU OTBETA.




5.2 Bonpochsl k 3a4eTy (mucbMeHHasi popma)

Boo~NoOr~wWNE

19.
20.

21.
22.
23.

0.
. Texaonorust LPWAN u ee 0coOOEHHOCTH.
12.
13.
14.
15.
16.
17.
18.

PazHuma Mexay MUKpOIIPOIIeCCOpaMu, MEKPOKOHTPOJUIEPAMH U MUKPOKOMITHIOTEPAMHU.
Onucanue mukpornpoineccopos MyRIO.

Onwucanune MUKpoKOMIbIOTEpOB Raspberry Pi.

Ponb cereBbix nonkirouenui B "Murepuere Bemeid".

[TpoBoaHBIE M OECIIPOBOIHBIE KAHAIBI CBSI3U.

[IpoTokomsl IPv4 u IPv6.

[TpUHIMITBI TOAKITIOYSHUS YCTPOUCTB B CETh U CIIOCOOBI Mepeaadu HHPOPMAIUH.
CereBble TONOJIOTUH, IPUMEHSIEMBIE IS MTOJKIIOUEHUSI KOHEUHBIX YCTPOUCTB B CETh.
BecnpoBonusie cetn Wi-Fi. Texnonoruu ZigBee u ee ocobeHHOCTH.

Texnomorust Bluetooth Low Energy u ee ocobeHHOCTH.

[Tpumepsl coObupaeMbix 1 oOpabaTeiBaeMbIX JaHHBIX B [oT-cuctemax.

bonwsmmue Jlannsie (Big Data). OcHoBHBIE XapakTepucTuku bonbmmx J[aHHBIX.
CpenctBa v MHCTPYMEHTBI CTATUYECKON 00paOOTKH TaHHBIX.

CpencTBa v HHCTPYMEHTHI IOTOKOBOM 00pabOTKU JaHHBIX.

CpencTBa 1 UHCTPYMEHTHI XpaHEHUSI JTaHHBIX.

Pa3HOpOAHOCTh U CEMAHTHUKA JAaHHBIX.

[Tpumenenue cpeacts Cemantuueckoro Beba nis co3nanus equHON CEeMaHTUYECKOM
moxaenu B loT-cucremax.

[Tpumenenne cpeacts Mamunaoro OOyueHust 1yt 00pabOTKH JaHHBIX.

[IpuHUUITBI IPOEKTUPOBAHUS U CO3/IaHUS M10JIb30BATEIBCKUX MTPUIIOKEHUN U CEPBUCOB
Ha ocHoBe loT-cucrem.

[Tyt oT loT-poToTHma 70 3aKOHYEHHOTO MPOYKTa (CEPBHCA).

00630p 6u3HEC-MOENeH, NPUMEHAEMBIX U1 KoMMepuuanu3auuu loT-npoaykTos.
OcHoBHbIe TpeH bl B pazButun "MHTepHeTa Bemeit" B Poccuiickoit @enepaunn u Mupe.

Kpamxue memoouueckue ykazanus
3aueT MpoOBOIUTCS B MHUCbMEHHOM ¢opme. OOyuaromiemycs 3agaeTcsi 2 Cily4alHbIX

BONpOCA U3 CIHCKa BONPOCOB. OOydaromuiicss J0JKEH MHCbMEHHO OTBETUTh Ha BONPOCHI B
tedyeHne 60 MuHyT. Bo Bpems mpoBeneHHUs 3aueTa HCIOJIb30BAHUE JIMTEPATYpbl U JIPYrUX
UH(POPMALIMOHHBIX PECYPCOB HE JIOMYCKAETCS.

Ilxana oyenku

No Bamaer Omnucanne

4 16-20 CTYZIEHT MOJHOCTHIO OTBETHJI HA 33JJaHHBIE BOIIPOCHI

3 11-15 CTY/IGHT CMOT TTOYTH MOJHOCTHIO OTBETUTH Ha 3aJIaHHBIE BOITPOCHI

2 6-10 CTyIeHT JaJl HeTIOJIHBIA OTBET HAa BONPOCKH, HO CMOT IEPeaTh OCHOBHYIO CYTh BOITPOCa
1 0-5 CTyIeHT He CMOT Wi ()parMEeHTapHO OTBETHII HA 33JaHHBIC BOTIPOCHI

5.3 Ilpumep 3a1aHuil HA 1a0OpaTOPHYIO padoTy

Tema 1. Pa3zpaboTka HOPTaTUBHOTO U3MEPUTEIILHOTO TPHUOOpAa.
CryneHraM HeoOXOJMMO BBINOJHUTH ClEAyIoLlee padodee 3alaHUue C UCIOIb30BAHUEM

nporpammupyemoit miargpopmsl NI MyRIO noj ynpasnenueM rpagudeckoit cpesl pa3paboTKu

LabVIEW:
1. BriOpath 1 060cHOBaTH BEIOOP MOPTATUBHOTO U3MEPUTENIBHOIO Iprbopa.
2. TlogoOpath 3IeMeHTHI TSl pa3paboTKH MOPTATHBHOTO H3MEPUTEITBHOTO IpHOOpa B
COOTBETCTBUH C BEIOPAHHBIM THIIOM, MOJAKIIOUNTE UX K NI MyRIO.
3. Pa3paboTarh cxeMy CUCTEMBI U peain30BaTh e€.
4. CobpaTb BUPTYaJIbHBI HHCTPYMEHT, KOTOPBIH OyZeT 0ToOpaskaTh COCTOSIHME CUCTEMBI.
5. TloaroToBUTH OTUET O MpOAETAHHON padoTe.



Tewma 2. Pa3zpaboTka 6ecripoBOJHOTO CEHCOPHOTO JaT4HKa
CryneHtaM HEOOXOIMMO BHINIOJHUTH CIEAYIOIIee padodee 3alaHie C UCIIOIb30BaHUEM

nporpammupyemoit iardpopmsl NI MyRIO noz ynpasnenueM rpaduieckoit cpesl pa3padoTKu

LabVIEW:
1. BriOpaTth n 060CcHOBATH BEIOOP OECIIPOBOHOTO CEHCOPHOTO JATYHKA.
2. TlogoOpath 3MeMEeHTHI [Tl pa3paboTKu OECIPOBOIHOTO CEHCOPHOTO aTYMKA B
COOTBETCTBUU C BEIOPAHHBIM THIIOM, MOAKIIOUNTh X K NI MyRIO.
3. Pa3paboTarh cxeMy CUCTEMBI U peain30BaTh €.
4. Co0OpaTh BUPTYaJIbHBII HHCTPYMEHT, KOTOPBIH OyJIeT 0TOOpakaTh COCTOSTHHE CUCTEMBI.
5. TloaroToBHUTH OTYET O MPOJIEIIAHHON padoTe.

Tema 3. Pa3pabotka perucrparopa JaHHBIX
CryneHTaM HEOOXOIMMO BBINIOJIHHTH Clieayroliee pabodee 3alaHHE C HCIOJIB30BaHUEM

nporpammupyemoit iarpopmsl NI MyRIO noz ynpasnenueM rpaduieckoit cpesl pa3padoTKu

LabVIEW:
1. BriOpaTh 1 060CHOBATH BEIOOP perucTpaTopa JaHHBIX.
2. TlogoOGpath 3MeMeHTHI il pa3paboTKU PETUCTPATOpa JaHHBIX B COOTBETCTBUU C
BbIOpaHHBIM TUIIOM, OJKIIOUUTH UX K NI MyRIO.
3. PazpabotaTh cxemy CUCTEMBI U peann30BaTh e€.
4. CoOpaTh BUPTYAITbHBIH HHCTPYMEHT, KOTOPBIA Oy/IeT 0TOOpakaTh COCTOSIHUE CUCTEMBI.
5. TloaroToBuTh OTYET O MPOJEIAHHON padoTe.

Tema 4. Pa3zpaboTka IBYXMO3UIIMOHHOTO PETYIATOPA
CryneHTaM HEOOXOJMMO BBIOJHUTH Cieayrollee padouee 3aJaHue C UCIOJIb30BAaHUEM

nporpammupyemoit miardopmer NI MyRIO nop ynipaBienuem rpadguueckoii cpeabl pa3paboTku

LabVIEW:
1. BwiOpaTh 1 060CHOBATH BHIOOP ABYXITO3UIIMOHHOTO PETYISATOPA.
2. TlonoOpatk 31eMEHTHI i pa3paboTKH JIBYXIO3UIIMOHHOTO PETyIsSTOPa B COOTBETCTBUU
C BBIOpaHHBIM THUIIOM, NOAKIIOYUTH UX K NI MyRIO.
3. Pa3paboTarh cxeMy CUCTEMBI U peain30BaTh €.
4. CoOpaTh BUPTYyaIbHBIN HHCTPYMEHT, KOTOPBIN OYJIET 0TOOpakaTh COCTOSTHUE CUCTEMBI.
5. TloaroroBuTh OTYET O MpOAETaHHOI paboTe.

Tema 5. Pa3zpaboTka cucTeMbl 3JIEKTPOHHOTO YIIPABIIEHUS
CryneHtaMm HeoOXOAMMO BBINOJIHUTH CIEIyIOlIee pabodee 3aaHUe C UCIOJIb30BaHUEM

nporpammupyemoit miargopmsl NI MyRIO nopn ynpasnenuem rpagudeckoil cpebl pa3paboTku
LabVIEW:

=

»w

BeiOpate 1 060CHOBAThH BHIOOP CUCTEMBI AJIEKTPOHHOTO YIIPABICHHS.

[TonoOpaTh 35eMeHTHI AJis pa3pabOTKH CUCTEMBI 3JIEKTPOHHOTO YIPaBIEHUS B
COOTBETCTBUH C BEIOPAHHBIM THIIOM, MOJAKIIOUNTH UX K NI MyRIO.

Pa3paboTtaTh cxemy cHUCTEMBI U pean30BaTh e€.

CoOpatb BUPTyaJIbHBII HHCTPYMEHT, KOTOPBIN Oy/€T 0TOOpaxaTb COCTOSIHUE CUCTEMBI.

[ToaroToBUTH OTYET O MPOCIIAHHON paboTe.
Kpamxue memoouueckue ykazanus
Ha Bemonnenne omHol mabopaTopHOil paOOTHl OTBOAWTCA HE Oosee 3 IBYXYacCOBBIX

3aHATuil. [locne BBIMONHEHUS KaXJ0M J1a0OpaTOPHOM PabOTHl CTYAEHT JOJKEH IPeJICTaBUTh



OTYET O €€ BBIMOJIHCHHUH, a TaK)Ke, M0 YKa3aHUSIM IPernojaBaTelis, BRIOIHUTH JOMOIHUTEIHHBIE
3aJIaHusl IO TeMe JTabopaTopHOI PabOTHI.
IIxana oyenku

Ne Bamsl Onucanue
CTyzeHT IeMOHCTPHUPYET YMEHHSI Ha HTOTOBOM YPOBHE: yMeeT CBOOOIHO BBINOIHATE J1a00paTo
5 49-60 PHOTO 3aJlaHusL, IPEAYCMOTPEHHBIE IPOrPaMMOii, CBOOOIHO OnepupyeT MPUOOPETCHHBIMA YMEH

WSIMH, IPUMEHSIET UX B CUTYalUsIX HOBBIIICHHOH CI0XKHOCTH.

CTyJeHT IeMOHCTPUPYET YMEHHUS Ha CPEAHEM yPOBHE: OCBOMJI OCHOBHBIC YMEHHMS, HO JIOMyCKa

4 37-48 IOTCSI HE3HAYUTENIbHBIC OIINOKH, HETOYHOCTH, 3aTPYIHEHUS NIPH aHAJTUTHUECKHUX ONepalusx, 1e
peHoce yMEHU Ha HOBBIE, HECTaHIAPTHBIC CHTYalUH.

CTyzeHT IeMOHCTPHUPYET YMEHHMS M HaBBIKM Ha 6a30BOM ypOBHE: B X0JIe KOHTPOJIBHEIX MEPOIIP
USTUH TOITyCKArOTCS 3HAYUTENBHBIE OIIHOKHY, MPOSIBISIETCS OTCYTCTBUE OTACIBHBIX YMEHUH, HA

3 24-36 o
BBIKOB TI0 JUCIMILUTHHAPHOI KOMIETEHINHN, UCTIBITHIBAIOTCS 3HAYUTEIbHBIE 3aTPYAHEHUS IIPU O
HEepUPOBAHUY YMEHHUSMH U IIPU UX MEePEeHOCe HAa HOBBIE CUTYAIIHU.

2 11-23 CTyzeHT IeMOHCTPUPYET YMEHHUS M HaBBIKH Ha yPOBHE HIDKE 0a30BOT0: MPOSBISAETCS HEAOCTAT

OYHOCTb YMEHHHU 1 HABBIKOB.
1 0-10 CTyJ€HTOM NPOSBISIETCS IOJHOE WIN NPAKTUYECKU ITOJIHOE OTCYTCTBUE YMEHUN U HAaBBIKOB.
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