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Mporpamma ancumnnuHbl "HTepHeT Bewen"; 02.03.02 "dyHaameHTanbHas nHgopmartmka u MHopMaLnoHHble TexHonorum".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnnuHbl "HTepHeT Bewen"; 02.03.02 "dyHaameHTanbHas nHgopmartmka u MHopMaLnoHHble TexHonorum".

Mporpammy omcuunnnHebl paspabotan(a)(v): LOUEHT, K.H. (BoueHT) KokyHuH MN.A. (kadbenpa knbeptnsnyeckimx
TexHonoruii, Beicwas wkona knbeptnsnyecknx CUCTEM 1 NprknagHoi anekTpoHukn), PAKokunin@kpfu.ru ; Muxaiinos
Mwuxann JleoHngosud ; Octpoymos AHatonuia [aBnosny

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
MNnK-9 Co3aaHue 1 conpoBoxaeHne TpeboBaHnii U TEXHNYECKMX 3a4aHunii Ha pa3paboTky v

MoA4epHMn3auno cCUCTeM 1 nogcucTemMm Manoro n cpenHero macwTaba 1 CnoXHoCTH

O6yyatolmiics, OCBOMBLUNA AUCLUMNNHY (MOOYNb):

JlonxeH 3HaTb:

- NICTOPKWS BO3HMKHOBEHNS 1 pa3smTns 'VIHTepHeTa Belweid';

- MPUHLMNbBI OpraHn3aumnmn n yHKLMoHnpoBaHus 'MiHtepHeTta Beweir';

- apXUTEKTYPY 3NEKTPOHHbBIX YCTPONCTB HA OCHOBE KOHTponnepa Arduino;

- BUIbl 0ATYNKOB M OPYrnX SNEKTPOHHbLIX KOMMOHEHTOB, MOAKMOYAEMbIX K KOHTponnepy Arduino;
- CTPYKTYpPY Beb-npunoxeHmii Ha nnatgpopme PTC ThingWorx.

JonxeH ymeTb:

- cobupartb 3NeKTPOHHbIE YCTPOMCTBA HA OCHOBE KOHTponnepa Arduino ¢ MCNonb3oBaHMeM OaTYMKOB U APYruxX
3MEKTPOHHbIX KOMMOHEHTOB;

- paspabaTtbiBath (MpOrpaMMmnpoBaTh) CKeTYM Ans KoHTponnepa Arduino;
- pasbupaTbcs B CywecTByowWmX [0T-TEXHONOMMAX N MPUMEHSATb UX K KOHKPETHBIM 3a[a4am;
- paspabaTtbiBath (MporpammmnpoBatb) Be6-npunoxenHus Ha nnatgpopme PTC ThingWorx.

JlonxeH Bnanetb:

- Hay4HOWN TEPMMHONOMMNEN, KNTIOYEBLIMW MOHATUSIMI, METOOAMMN 1 NMPUEMAMK NPOEKTUPOBaHNS, MOAENNPOBaHNS,
KOHCTPYMpPOBaHUS, MPOrpamMM1MpoBaHns B 06nacT MHTEPHETa BeLueil;

- 6a30BbIMU HaBbIKaMU Pa3paboTKy NPUIOXEHMWIA MHTEPHETA BeLLe Mo CBOM peanbHble 3afayn Ha nnatcgopme PTC
ThingWorx.

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!
- MIPUMEHATb MOJTyYEHHbIE 3HAHNS B MPaKTUYECKON OEATENbHOCTY.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHaa oucumnnuHa (Mogynb) BkntodeHa B pasgen "61.B.AB.12.01 OucumnnuHbl (Mogynn)" OCHOBHOM
npogoeccroHanbHol obpasosaTtenbHoi nporpamMmel 02.03.02 "dyHoameHTanbHas MHGOPMAaTKA U MHEOPMALIMOHHbIE
TexHonornm (CUCTEMHBIV aHanM3 1 MHOPMALMOHHBIE TEXHOMNOMMM)" U OTHOCUTCS K AUCLUMNMHAM MO BbIOOpY.

OcBavBaetcsi Ha 1 Kypce B 2 cemecTpe.

3. O6bem gucuunanHbI (MOAyNs) B 3a4eTHbIX eAuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmMxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

O6was TpynoeMKOoCTb ANCLMNANHBI COCTaBNSIeT 2 3a4eTHbIX(ble) eanHuL(bl) Ha 72 yaca(os).

KoHTakTHasi paboTa - 18 yaca(oB), B TOM 4yncne nekuun - 18 yaca(oB), npakTuyeckme 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 54 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS AUCLIMMANHDBI: 3a4€T BO 2 CEMeCTpe.

4, CopepxaHue OUCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBEAEHHOro Ha
HUX KONNYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHON U CaMOCTOATENbHOM paboTbl NO AUCLUNINHE (MOAYIIO)

am PAEKTPOHHBH
CtpaHnua 3 13 9. BB YHHBEPCHTET
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Mporpamma ancumnnuHbl "HTepHeT Bewen"; 02.03.02 "dyHaameHTanbHas nHgopmartmka u MHopMaLnoHHble TexHonorum".

Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-
MX TPYD0EeMKOCTb (B Yacax) cTosi-
N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has
c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa
Tema 1. Obwme nonoxeHns "NHTepHeTa
1. BEwWei”. 2 2 2 0 0 0 0 7
> Tewma 2. Apxutektypa "VIHTepHeT Bewwen". 5 5 5 0 0 0 0 7
3. |Tema 3. MNporpammHoe obecneyeHue. 2 2 2 0 0 0 0 7
Tema 4. Cetn, 06paboTtka AaHHbIX 1
4 0bnayHble BbIYUCNEHNS. 2 3 3 0 0 0 0 /
5. [Tema 5. OcHoBbl paboTbl ¢ Arduino. 2 3 3 0 0 0 0 6
Tema 6. Co3paHne npunoxexunin MiutepHeTa
6. |Bewen Ha nnatdpopme PTC ThingWorx 2 3 3 0 0 0 0 8
7 Tema 7. PaspaboTka rpynnoBoro npoekta. 5 3 3 0 0 0 0 12
NToro 18 18 0 0 0 0 54

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. O6wwme nonoxeHns "UHTepHeTa Belen”.

Otkyna Bo3HuK NHTepHeT Beweii. bazosble npnHuunbl "MIHTepHeTa Bewen". MnaHbl n NporHo3bl BHeapeHns "NHTepHeTa
Bellein". NMpobnembl BHeApeHusl. BeeneHne B NpobnemMaTuky npoekTnpoBaHns u

peanusauun cuctem knacca loT.
MpakTnyeckoe 0CBOEHUE CTaHAaPTHbIX MHTEPXENCOB.

TepmuHonorusa n onpegenerus. "ViHtepHer selweli (Internet of things, 10T)". STEM (science, technology, engineering,
and mathematics (Hayka, TEXHONOrMn, UHXNHUPUHT 1 MaTteMaTtunka))

Tema 2. Apxutektypa "WHTepHeT BeLen'".

YpoBeHb CEHCOPOB N CEHCOPHbIX CeTeN. YpoBeHb ceTei 1 Wwno308. CepBUCHBIV YPOBEHb U YPOBEHb MPUIOXEHNIA.
MpoTokonbl ypoBHS NpunoxeHun. YposeHb npeactaeneHms. OCHOBHble OYHKLUMM Ha ypOBHE npeacTtasnexus. Jatymkm
n nuTtaHve. MNepenaya gaHHbIX. IHTEPHET MaplpyTu3aums 1 NPOTOKONbl. Yrposbl 1 6e30MacHOCTb B MHTEPHETE BELENA.

Tema 3. NMporpaMmmHoe obecneyeHue.
0630p cyleCcTByOWMX NIATEOPM U CEPBUCOB AN151 Pa3BEPTLIBAHNS TEXHONOMMYECKUX PELIEHWI C MPUMEHEHNEM

"NHTepHeTa Bewew". Tunbl NporpaMMHo-annapartHbix nnaTopm uHTepHeTa selwein. OCHOBHbIE XapaKTepmucTmkm
nporpaMmmHo-annaparHblX NNatgopM MHTEPHETA BELLEN.

KomnoHeHTbl nnaTdopm nHtepHeTa Bewei. MNnatdpopmel GE Predix, Intel, Cisco, PTC Thingworx
Tema 4. Cetn, 06pabotka AaHHbIX U 06NnayHbIe BbIYUCEHUS.

O6nayHble Bbl4McneHus. Knaccudpmkaumsi 1 oCHOBHble Mofen o6nayHblx BeldUcneHnin. Ponb obnaqHbiX BblYUCIEHUI B
06paboTke 1 XpaHeHUN OaHHbIX, Nony4YaeMblx oT cucTeM. Mprmepbl o6nayHbix NnaTopM ans o6paboTkm 1 XpaHeHNs
naHHbIX. dpeiiMBopK B3anMoaeincTeus "sewwein" AllJoyn. ApxutekTtypa pacnpeneneHHbix cnyx6 (Distributed Services

Architecture).

Tema 5. OcHoBbI pa6oTbl ¢ Arduino.

O630p cemeiictBa Arduino, cpaBHeHME XapakTepucTrk
pasHblIx NNat ceMencTea, aHann3 NPeMMyLecTs u

HeLoCTaTKoB B CpaBHeHWW ¢ aHanoramu. CTpykTypa un coctas nnatbl Arduino. OcHOBHbIe BbiBOAbI Mnathl Arduino.
OcHosHble Bxoapl nnatel Arduino. PaboTa ¢ LMpoBbIMU U aHANoroBbIMK BbiIBOAAMMU. 3anncb UHCHOPMALMK.
MpoekTuposaHue cxem npu pabote ¢ Arduino.

Tema 6. CospnaHue npunoxeHun UHTepHeTa Bewen Ha nnatdpopme PTC ThingWorx

OCHOBHbIE NPMHUUMBI CO34aHUs NpunoxeHunii MHTepHeta sewein. CTpykTypa npunoxeHun MIHTepHeTa Belel Ha
nnatdoopme PTC Thingworx. OtobpaxeHne nHgpopmaumm Ha nnatgpopme PTC Thingworx. Buoxetsl. OTobpaxeHne
nHpopmaumn Ha nnatcpopme PTC Thingworx. iaMmeHeHne napamMeTpoB BeEwWM C NOMOLLbIO rpadhmnyeckoro nHTepdenca.
Vcnonb3oBaHue TanMepos.

Tema 7. Pa3paboTka rpynnoBoro npoeKra.

AHanus cylwecTBylolEeR cuTyauun 1 Bolbop Npobnematukn ons peanmaaumm TEXHONOrMYECKOro PELIEHUS C
npumeHeHveM "NHtepHeTa Beweit" n nnatgopmel PTC ThingWorx. Peanuzauns BeibpaHHoro npoekta.
MporpamMmMupoBaHne KOHTponnepos. PaspaboTka KNMEHTCKOro NpunoxeHus. TecTuposaHue npoToTuna. Moarotoska
npencTasneHve npoekTa.
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Mporpamma ancumnnuHbl "HTepHeT Bewen"; 02.03.02 "dyHaameHTanbHas nHgopmartmka u MHopMaLnoHHble TexHonorum".

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TEM (pasnenos) AUCLUUMNANHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl obydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumm n ocylecTBAeHNS 06pa3oBaTeNbHON NesTeNbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmiTerTa, nporpaMmmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTBa Hayku 1 Bbicllero obpasosaHus Poccuiickoin Depepaunm ot 6 anpens 2021 rona Ne245)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBmna BHyTPEHHEro pacnopsaka goefepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeXx AeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblii yHUBEpCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNANHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPeACTB COAEPXUTCS creayiolas UHpopMauums:

- COOTBETCTBME KOMNETEHLUIA MNaHUPYEMBIM pe3dynbTatam 06y4eHus No JUCLUMNAMHE (MOLYNIo);

- KpUTEPWM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHNBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBaHI/IFI, npegbsasnsaemMble K OEenCcTBuAM o6yqa|ou4v|xc9|,
OEMOHCTPUpPyeMbIM pe3ynbTataM, 3adaHns pas3/indHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUN/INHBI (MOAYNS)

OcBoeHue gucumnanHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepatypbl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 0by4aloWmnMcs B 0AHOM U3 ABYX BapuaHToB (NGO B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES IANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY noroBopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoOOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOEMO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B cUCTEME "ONEKTPOHHBIA YHUBepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTta He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no dProC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBLI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpPoHHbIX U34aHWIA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Ky,

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)
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MGBOT - https://mgbot.ru/

OdomumanbHbii pecypc Arduino - https://www.arduino.cc/

Poccuiicknin nccnenosaTenbCKuii U KOHCANTUHIOBbBIN LEHTP - http://internetofthings.ru/
Cant akagemun nHTepHeT Bewei - http://iotacademy.ru/

Cait komnanuu PTC - hitp://www.ptc.ru.com/

9. MeTogunyeckme ykasaHus o 06yyaroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOLYNS)
Bupg, pa6ot MeTtoauuyeckme peKoMeHpaLmm

nekuumn B npouecce NeKUMOHHOro 3aHATNA CTyOeHTY peKOMeHOYeTCA BblOENATb BaXHble MOMEHTbI, BbIBObl,
aHann3nmpoBaTb OCHOBHbIE MONOXEHUA. HenocTtaTtoyHO TONbKO cnywartb nekuuto. Ins 6onee
NPO4YHOro ycBoeHuns 3HaHWU nekuuo HeobxoomMmo KOHCMNEeKTNUpOoBaTb. PeKOMeH,EI,yeTCﬂ
KOHCMNEKTMPOBATb TO/IbKO CaMOe rnaBHoe: PopMyIMPOBKU OI'IpGJJ,G)'IGHI/IVI 1N 3aKOHOB, BbIBOblI
OCHOBHbIX ypaBHeHvu7| 1 ¢popMyn, TO, YTO CTApaETCA BblOAENNTb NEKTOP, Ha YEM OH akLeHTupyeT
BHMMaHme. CTy,D,eHT MOXET OO0MOMHUTb CMNCOK UCMOMb30BaHHOM nmntepartypbl COBPpEMEHHbBIMU
MCTOYHMKaMKn, He npencTtaBeHHbIMU B CMACKE peKOMeH,D,OBaHHOIZ nmntepartypbl, n B OanbHenwem
ncnonb3oBaTtb COBCTBEHHbIE NOArOTOBNEHHbIE y‘-leéHbIe matepuanbl NP BbINOTHEHNWN KOHTPOJIbHbIX
pa60T n cpoadye 3adverta.

camocTosi- | [Npw BbINONHEHNV CAMOCTOATENbHBIX U NPAKTUYECKUX PaboT Mo M3y4eHHbIM MeToAaM paspaboTku
TenbHas peweHunin knacca "VIHTepHeT Belwein" NoowpseTcs NCNoNb30BaHNE CaAMOCTOSTENBHO HaMAEHHOM
pabota CMpaBOYHOM MHAPOPMALIM 1 MPOrPaMMHbIX pas3paboTok M3 IHTEPHET-UCTOYHMKOB, HO C

0b6s3aTenbHO CChINIKOM Ha aapec cavta U aBTOPOB MUCMONb30BaHHbLIX MaTepPUanos.

3avet 3a4éT HaueneH Ha KOMMNEKCHYH NPoBEpPKY 0CBOEHMS aucumnnmHbl. Obyyatowmiics nony4aeTt BONPOC
(sonpockl) nMbo 3agaHue (3anaHus) 1 Bpems Ha NoaAroToBky. 3a4éT NPOBOAMTCS B YCTHONA,
NMMCbMEHHON 1NN KoMnbloTepHo chopme. OueHnBaeTCcs BnageHne matepuanoMm, ero CUCTEMHoOE
0CBOEHMe, CNOCOBHOCTb NMPUMEHSITb HYXXHble 3HaHWS, HABbIKU 1 YMEHNS Mpy aHanuae npobnemMHbIx
CUTYaUWii N peleHnn NpakTUYeckmx 3aaaHnii

10. NMepeyeHb MHPOPMALMOHHBIX TEXHONTOIMMIA, UCMOJIb3YEeMbIX MPU OCYLLLECTBIEHUM 06pa3oBaTe/ibHOro
npouecca no gucuuninHe (Moayno), BKIOYas nepedeHb NPorpaMMHOro obecneyeHnsi 1 MHGOPMaLLMOHHbIX
cnpaBo4HbIX cUcTeM (Npy Heo6xoaMMOCTH)

MepeyeHb NHPOPMALIMOHHBIX TEXHONOI WA, MCMONb3YEMbIX NMPU OCYLLECTBNEHNM 0Opa3oBaTeNLHOro NpoLecca no
LMCLMMIMHE (MOSYNIO), BKNIOYAs NEepPeYeHb NPOrpPamMMHOro 06ecneyeHns 1 UHGPOPMALMOHHBIX CIPABOYHbIX CUCTEM,
npencTasneH B MpunoxeHnn 3 k paboyeit nporpamme OUCLUNAUHBI (MOLYNS).

11. OnucaHue maTepuanbHO-TEXHUYecKon 6a3bl, HEO6GXOAUMOW ANs OCYLLECTB/IEHUS 0Opa3oBaTenbHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenylowme KOMMOHEHTbI:

MomelleHns ons caMoCTOSATENbHOM paboTbl 0BYYaOWMUXCS, YKOMMNEKTOBAHHbIE CMELNANU3NpoBaHHOR Me6Genbto (CTONMbI 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pasoBatefbHyto cpeay KdY.

YyebHble ayamMTopun ons KOHTakTHOW paboTbl C MpenonaBaTenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTEp Ans pacnedarky pasfaroyHbix MaTepuanos.
MynbTumeguitHasa ayoutopums.
KomnbloTepHbIi knacc.

12. Cpe.n,cma ajantauumv npenopgasaHus auCUNNMNIUHBbI K I'IOTpEﬁHOCT‘ilM 06y'-|a|ou.|,v|xcﬂ UHBaNMAOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE NPUMEHSIOTCS Cneayowmne MeToAbl U TexHonorum, obneryaiouume
BOCNPUSATE MHGOPMALLM 0BYYAOWUMICA MHBANULAMW U IMLAMU C OFPAHUYEHHbBIMY BO3MOXHOCTSIMU 300POBbS:

- cO3[aHvie TEeKCTOBOW BEpCUM NioBOro HETEKCTOBOrO KOHTEHTA LIS €0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIE GPOPMBI, yO0BHbIE ANS Pa3NnyHbIX NONb30BaTeNel;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnYHbIX BuLax 6€3 noTepn AaHHbIX Unu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabypoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUS KOHTEHTOM C KNaBmaTypbl;
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPeacTB, obecneymBatoLmx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMNMHON, 3a CHET aNibTePHATUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne oONCTaHUMOHHbIX o6pasoBaTeanb|x TEXHONOrnin ang nepegayv Hgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOIZ KOHTaKTHOM pa60Tb| o6yqa|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIEe MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NEeKUMn ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUMKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, npoeeneHns ceMmHapoB, BbICTyMJIeHNA C AokKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpOns;

- yBenndeHne npoaonxXnTtenbHOCT caoadun 06y’-la}OLIJ,I/IMC$I nHBANNMOOM UN1 NNLUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMK
300p0BbS hopM I'IpOMG)KYTOHHOVI arrectayumm no OTHOWEHUIO K YCTaHOBHeHHOIZ NpPOAONIXUTENIbHOCTU NX Coa4ql:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;

- NPOOONXMUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONMXMNTENIbHOCTU BbICTYMNeHNs 0Byyatowerocs mpu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 02.03.02

"®yHpameHTanbHas nHopMaTtuka n MHEPOPMaLMOHHbIE TEXHONOrMKn" 1 Npodprno NoarotoBky "CUCTEMHbI aHanm3 u
WHOPOPMALIMOHHbIE TeXHoNnornn".
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 02.03.02 - dyHaamMeHTanbHas MHOpMaTrka U UHPOPMALIMOHHbBIE TEXHONOrN

Mpodpunb noarotoBkn: CUCTEMHbIN aHaNN3 U MHCOOPMALIMOHHbIE TEXHONOT UK

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTeparypa:

1. FpuHrapa, C. NHTepHeT Beweit: 6ynywee yxe 3nechb / MpuHrapg C. - Mockea: AnbnuHa Mabnuwep, 2016. - 188 c.
ISBN 978-5-9614-5853-4. - TekcT : anekTpoHHbIi. - URL: https://znanium.com/catalog/product/1002480 (nata
obpauweHuns: 27.01.2021). - Pexxum noctyna: no noanucke.

2. 3apameHckux, E. . IHTepHeT Beleii. MiccnenoBaHust u 0b6nacts NnpuMeHeHus : MoHorpadous / E.IN. 3apameHckux,
W.E. ApTtembes. - Mocksa : UH®PA-M, 2021. - 188 c. - (Hay4Has mbicnb). - DOI 10.12737/13342. - ISBN
978-5-16-011476-7. - TekcT : anekTpoHHbIiA. - URL: https://znanium.com/catalog/product/1241809 (nata obpalleHns:
27.01.2021). - Pexwnm goctyna: no nognmcke.

3. AHTTI, C. NHTepHeT Bewwelt: Bnaeo, ayano, kommytaums / C. AHTTn. - Mocksa : MK lpecc, 2019. - 120 c. - ISBN
978-5-97060-761-9. - TekCT : aNeKTPOHHbIN // INaHb : aneKTPOHHO-6MbnnoTeyHas cuctema. - URL:
https://e.lanbook.com/book/123717 (pata obpaieHuns: 27.01.2021). - Pexum pnoctyna: ons aBTopus. Nonb3oBaTtenei.

JdononHutenbHaa nuteparypa:

1.Makapos, C. J1. Arduino Uno n Raspberry Pi 3: 0T cxeMOTeXHMKU K MHTEPHETY Belel : pykosoacteo / C. J1. Makapos. -
Mocksa : MK lMpecc, 2018. - 204 c. - ISBN 978-5-97060-730-5. - TekCT : aneKTpoHHbIN // J1aHb :
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/116131 (nata obpaweHus: 27.01.2021). - Pexum
JocTyna: ons asTopma. nonb3osaTtenen.

2. Oy6kos, N. C. PelweHune npakTnyeckux 3anay Ha 6a3e TEXHONOrMmM UHTEPHeTa Belwel : yiebHoe nocobue / U. C.
Ly6kos, MN. C. Ctawesckuit, U. H. 9koBuHa. - HoBocubupck : HITY, 2017. - 80 ¢. - ISBN 978-5-7782-3161-0. - TekcT :
SNEKTPOHHBIN // NaHb : anekTpoHHO-6nbnnoteuHas cuctema. - URL: https://e.lanbook.com/book/118206 (nata
obpaweHns: 27.01.2021). - Pexxum noctyna: ons aBTopus. Nonb3oBaTtenei.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 02.03.02 - dyHaamMeHTanbHas MHOpMaTrKa U UHPOPMALIMOHHbBIE TEXHONOrN
Mpochunb noarotoskn: CUCTEMHbIV aHaNN3 U MHOPMALIMOHHbBIE TEXHONOINK

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasoBatenbHoi nporpamme: 2021

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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