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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

CtpaHnua 2 13 9.
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Mporpammy omvcuunnvHel paspaboTan(a)(n) 3asenyowmii kadgenpoi, kK.H. XacbsaHos A.®. (Kadenpa nporpamMmHol
NHXeHepun, Boicwas wkona nHEHOPMaLMOHHbLIX TEXHONOMMIA 1 MHTENNeKTyanbHbix cuctem), Ayrat.Khasyanov@kpfu.ru ;
Haytos Pyctem Nnbpnaposuy

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 npuobpeTtaeMoi KOMNETEeHLUN
MK-5 CnocobHOCTb co3aaBaTh NPOrpaMMHble MHTepdoeichl
MK-8 BnaneHne HaBbIKaMy MCNONb30BAHMS PA3NNYHbIX TEXHONOIMA pa3paboTku
nporpaMMHoro obecneyeHns

Obyvarowumitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JlonxeH 3HaTb:

- MPVHLUMUNBI OpraHM3aumm n yHkunoHuposaHus 'ViHtepHeTa Belwen'
- NCTOPWS BO3HUKHOBEHUS U pa3suTtus 'MHTepHeta Bewei'

- OCHOBHble hakTopbl pa3snTns 'MHTepHeTa Belwei'

- CyllecTByKOWMe TexHonorum B obnactn 'MHtepHeTa Belweit'

- OCHOBHble TpeHabl U HanpaeneHns B obnacTtn 'MiHTepHeTa Belleir'.

JonxeH ymeTtb:

- paboTaTtb C MUKPOKOHTPOMNEPaMN U OCHOBHBLIMU OTNAA04YHbIMM nnatamm (Arduino n Raspberry Pi)

- pas3bupaTbcs B CywecTByoWMX [0T-TEXHONOrNAX N MPUMEHSTb MX K KOHKPETHBIM CLIEHapUsMm

- NPOEKTMPOBATb LENOCTHbIE [0T-CMCTEMBI (BKNIOYAS KOHEYHBIE YCTPONCTBA, CETEBOE COEANHEHWE, OOMEH LaHHbLIMM,
obnayHble NNaTgOPMbl, aHaNU3 LaHHbIX).

IlonxeH BnageTb:

- TEPMUHOJIOMMYECKMM annapaToMm

- 6a30BbIMX HABLIKAMU MPOrPaMMUPOBAHMNS KOHEYHbIX YCTPONCTB

- 6a30BbIMU HABLIKAMU MO MOOK/YEHNIO KOHEYHbBIX YCTPOMCTB B CETb

- 6a30BbIMU HABLIKAMM MO CO34aHMI0 NPOTrPAMMHOI0 pelleHns 06paboTku 1 XpaHeHUs OaHHbIX C NPUMEHeHeM
06nayYHbIX TEXHONOMUIA.

JlonxeH BeMoOHCTpMpoBaTh CNOCOBHOCTL Y FTOTOBHOCTb:

- NPUMEHSATb NONYyYeHHble 3HaHNSA B NPaKTUYECKO OeATeNbHOCTH.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "61.B.04B.12.03 OucumnnuHbl (Mogynmn)" OCHOBHOM
npocdpeccroHanbHoin obpasosatenbHoi nporpamMmbl 09.03.04 "MporpamMmHas nHxeHepus (TexHonorun paspaboTku
VHIPOPMAaLMOHHBIX CUCTEM)" 1 OTHOCUTCS K OUCLMIMHAM MO BbiGopy.

OcBauBaeTcsi Ha 4 Kypce B 8 cemecTpe.

3. O6bem gucuMnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy obyyaloLmuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs

O6was TpynoeMKoCTb ANCLMIMVHBI COCTaBASIeT 5 3a4eTHbIX(ble) eanHmML(bl) Ha 180 yaca(oB).

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4yncne nekuun - 0 yaca(os), npakTndeckne 3aHaTus - 0 yaca(os), nabopatopHblie
paboTbl - 36 4aca(oB), KOHTPOSNb caMocTosiTENbHOM paboThbl - 0 Yaca(o.).

CamocrTositenbHas paboTta - 99 yaca(os).
KoHTponb (3a4é€T / ak3aMeH) - 45 yaca(os).
dopma NPOMEXYTOHHOrO KOHTPONS ANCLUUMIUHBI: 3K3aMeH B 8 cemecTpe.

4. CopepxaHue AUCUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUAOB yYebHbIX 3aHATUN

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUcUUNAnHe (MOOYNI0)

Buabl n yachbl
KOHTaKTHOW paboTbl,
Paspenbl oucumninHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N Monyns Cemectp (B yacax) pabota
MpakTuyeckmellaboparopHble
Jlekunm 3aHATUA paboTbl
Tema 1. BeeneHue B "VIHTepHeT
11 Bewen". 8 0 0 4 12
Tema 2. AnnapaTtHas 4yacTb
2 "HtepHeTa Bewein". 8 0 0 4 12
Tema 3. CeTeBble TEXHONOTMU U
8. "MiHTepHeT Bewen". 8 0 0 4 12
Tema 4. ObpaboTka OaHHbIX B
4. "UHtepHeTe Bewein". 8 0 0 4 12
Tema 5. MNpuMeHeHne obnadHbIx
TEXHONOrn n
5. CEPBUCHO-OPEHTMPOBAHHbIX 8 0 0 4 16
apxuTekTyp B "MIHTepHeTe Belwein".
Tema 6. CepBuCbI, NPUNOXEHNS 1
6. 6raHec-momenu "MHtepHeTa Bewein". 8 B 0 4 16
7.[Tema 7. 'pynnoBon npoekT 8 0 0 12 19
Ntoro 0 0 36 99

4.2 ComepxaHue auCUUMIUHBI (MOBYNS)
Tema 1. BeeneHue B "UHTepHeT Bewuen".

OnpegneneHne noHatus "NHtepHeT Belwein". MpuMepbl n 0CHOBHbIE 0bnacTu npumMeHeHns "ViHTepHeTta Beweir". Victopus
nosieneHns n passutna "ViHtepHeta Bewein". OcHOBHble chakTopbl, NOBAUsBLWINE Ha pa3sutue "MinTepHeTa Beweid".
Kpatknii 0630p TexHONnormyeckmx pelweHnid. NporHossl passutms. O6CyXaeHne TEXHONOrMYECKMX OrPpaHUYeHNI
pasBuUTUS TEXHONOTUIA.

Tema 2. AnnapatHas 4acTtb "UHTepHeTa Bewen".
KoHeuHble yCTpoONCTBa - KOHTPONNEPDI, [aTYMKK, aKkTyaTopbl. Ponb KOHEYHbIX YCTPONCTB B apxutekType "MHTepHeTa

Bewweit". MNpumMepbl 1 0OCHOBHbIE 061ACTU NPVMMEHEHNS [ATYMKOB M aKTyaTopoB. [10AKIoYEHe NaTYMKOB 1 akTyaTopoB K
MUKPOKOHTponepam. PasHuua Mexay MMKpOnpoLeccopaMmn, MUKPOKOHTPOIEPaMU 1 MKPOKOMMbIOTEPaMM.

O3sHakomneHmne ¢ nuHenkon mmkponpoueccopos Arduino. O3HakoMNeHne ¢ NMHERKOoN MMKpokoMnbioTepos Raspberry Pi.

Tema 3. CeTteBble TexHonorum u "NHrepHert Beluen".

Ponb ceTteBbix nogknoyeHnii B "VIHTepHeTe Belwein". MpoBoaHble n 6ecnpoBoaHbie KaHanbl ¢Ba3n. MpoTtokonsl [Pv4 1
IPv6. Mpuumnbl NOOKIYEHNS YCTPOWCTB B CETb 1 CNOCcobbl nepenayn nHpopmaumu. Cetesble TONONOMMM,
npUMeHsieMble Ons NMOAKMOYEHUS KOHEYHbIX YCTPOWNCTB B ceTb. becnposogHble cetn Wi-Fi. TexHonorun ZigBee u ee
ocobeHHocTn. TexHonorust Bluetooth Low Energy u ee ocobeHHocT. LPWAN - sHeproadodeKkTMBHble CETU AabHero
paguvyca LeiCTBUS.

Tema 4. O6paboTtka AaHHbIX B "UHTepHeTe Bewen”.

MpuMepbl cobrpembix 1 0bpabaTbiBaeMbix AaHHbIX B loT-cuctemax. bonbwine NaHHble (Big Data). OcHOBHble
xapaktepuctukn bonbwmx JaHHbix: 06beM, CKOPOCTb, PA3HOPOLAHOCTb, LOCTOBEPHOCTb, LLEeHHOCTb. CpeacTea u
WHCTPYMEHTbI CTaTMYeCKOn 06paboTku AaHHbIX. CpeacTBa 1 MHCTPYMEHThI MOTOKOBOM 06paboTku AaHHbIX. CpeacTea u
WHCTPYMEHTbI XpaHeHMs faHHbIX. Pa3HOPOOHOCTL U ceMaHTUKa AaHHbIX. [prumeHeHne cpeacTs CemaHTnyeckoro Beba
LN CO3[aHns eanHO ceMaHTMYeckon monenu B loT-cuctemax. MNMpumeHeHne cpencts MawnHHoro ObyyeHns nns
06paboTKN OaHHbIX.

Tema 5. MpumeHeHne 06nayHbIX TEXHONOIMIA U CEPBUCHO-OPEHTUPOBAHHbIX apxuTeKkTyp B "UHTepHeTe Belen'".

CepBMCHO-OPUEHTMPOBaHHbIE apPXMUTEKTYPbI, MCTopuUs pa3BuTus. ObnadyHble BolducneHms. Knaccmgpukaums 1 OCHOBHble
mMoaenun obnayHblx BblMMCNEHUA. Ponb 06nayHbixX BlMUCeHWiA B 06paboTke 1 XpaHeHUW AaHHbIX, Noy4aeMbIX OT
loT-cucteMm. Mpumepbl obnayvHbIx NNaTOPM U cepBUCOB Ans 06paboTKM U XpaHEHUS OaHHbIX, NONy4YaeMblX OT
loT-cucrtem.

Tema 6. CepBuchl, NpunoxeHus n 6usHec-mopenu "UHTepHeta Belen".

[MprHUMNBI NPOEKTUPOBAHMA 1 CO30aHNS NONMb30BaATENbCKMX NPUNOXEHUA 1N CePBUCOB Ha OCHOBe loT-cucteM. lNMyTb oT
loT-npoToTMNa 0O 3aKOHYEHHOro NpoaykTa (cepsuca). O630p BsHec-MoOene, NPUMEHSIEMbIX AN KOMMepLUManm3awmm
loT-npoaykToB. OcHOBHbIE TpeHabl B pa3suTum "NHTepHeTa Beuweit" B Poccuiickoin @epepauun n mupe. MNprumeps
ycnewHoro BHeapeHus loT-cuctem u cepsucos B Poccuiickoin Penepaunm, Pecnybnnke TatapcTaH v r. KasaHu.

Tema 7. 'pynnoBon npoekT

3AE
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AHanma cylecTBytoLei cutyaumm n BbiIbop npobneMatuky 4 peanmaaumm TeEXHONOrMYEeCKOro peweHuns ¢
npumeHeHneM "ViHtepHeTa Belweit". MNepBryHoe npoektuposaHue loT-cuctemsl. MNpopaboTka OCHOBHOrO hyHKLMOHAnNa,
CeTeBbIX NOLKIIOYEHUIA, hopMaTa 1 TUna NepechinaemMbix AaHHbIX, U T.4. Beibop annapartHbIX 1 NPorpaMMHbIX
KOMMOHEHTOB 415 peannsaumnu.

Peannzauns Bbl6paHHOFO npoekTa C NpuMeHeHnem Bbl6paHHbIX annapartHbiX CpencTB, a Takxe obnayHbix cepsBncos ons
O6pa6OTKI/I N XpaHeHUA OaHHbIX. npOFpMMI/IpOBaHVIe KOHTPOJ1NEepPOB. Pa3pa60TKa obnayHoro npunoXeHnsa ons
O6pa6OTKI/I OaHHbIX. Pa3pa60TKa KNMMEHTCKOro npuioXeHus. TeCTI/IDOBaHI/Ie n Banngauunsa npototuna.

Moarotoeka npeseHTaunn n npencrasneHne npoekTa. ,ﬂeMOHCTpaLI,VIFI nportotuna. 3awuta NnpoeKkTa 1N OTBETbl Ha
BOMPOCHI.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus jisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTositenbHas pabota 0by4arolLyxcs BbIMOMHSETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
HO 6e3 ero HenocpencTBEHHOro yqacTusi. CamoctostenbHas paboTta noapasnensieTcs Ha CaMoCTOATENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaeMbIX BO BPeEMS ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecs YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbIMONHAT 3a4aHUsl, HANpPaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSITCS K TEKYLEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMUHE.
OpraHuzauusi caMocTosTenbHon paboTbl 0ByHaroWUXCS pernaMmeHTMpyeTcsl HOPMaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii N aNEKTPOHHbIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIOYas:

MopsiLoK opraHn3aumm 1 ocylEeCTBEHMS 06pa30BaTENbHON NESATENbHOCTM MO 06pasoBaTeNbHBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumaniTera, nporpammam MarmcTpatypbl (YyTBEpXaeH
npukasom MuHucTepctaa obpasoBaHus n Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTpPeHHEro pacnopsnka enepansHOro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOro yupexXaeHns
BbiCLEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckuii) doeaepanbHblli yHuBEpcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepansHoOro yHmBepcuteTa

6. DOHA OLEeHOYHbIX CPeacTB MO AUCUUNIUHe (MOLYNI0)

DOHL OLIEHOYHbBIX CPEACTB M0 AUCUMUNIUHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/IHOHYAET OLEHOYHbIE
CPeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4YHOM aTTecTaunm.

B ¢hoHLe OUEeHOYHbIX CPEACTB COAEPXUTCS Cneayiowas uHgpopmaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3ynbTatam 0by4eHus o AUCLUMNINHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKYM MO ANCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KAXA0ro OLEHOYHOro CPeancTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisiemMble K 0eCTBUSM 0ByHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTataM, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,D,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHuWe aucumMnnmnHbl (MOoyNs) npeanonaraeT U3y4eHne OCHOBHON 1 [ONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaloWUMCs B OAHOM 13 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BMAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIX KDY norosopos ¢
npaBoobnagarensamu;

- B meyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTenbckum 6uneTam B COOTBETCTBMU C NMPaBunamu nonb3oBaHus HayyHolr 6ubnmoTekoii.

ONeKTPOHHblE U3AaHNS AOCTYMHbI OMCTaHUMOHHO M3 NtoBoI TOYKM Npv BBELEHMM 0BYYatoLLMMCst CBOEro fIorMHa 1 napons
OT Nn4Horo kabnHeTa B cucTeme "OnNeKTPOHHbIN yHuBepcuteT". MNpu NCnonb3oBaHUM NevaTHbIX N3aaHun GubNnMoTeYHbIin
ooHA AoKeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProcC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro 3 N3faHuin OCHOBHOW nuTepatypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmMTepaTypbl Ha Kaxaoro obyyatowerocst U3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.
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MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 kK paboyeli nporpamMme AnCUMNAMHBL. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMIUHBI (MOOYIIS)

Internet of Things (loT) - http://www.cisco.com/c/en/us/solutions/internet-of-things/overview.html
INTERNET OF THINGS NEWS - http://www.theinternetofthings.eu/
loT Overview Handbook - http://postscapes.com/internet-of-things-handbook

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bup, pa6ot MeTtoauuyeckme peKoOMeHaLmum

nabopatopHble| MprBeTcTBYETCS HaNMYMe y CTYLEHTOB COBCTBEHHbBIX OTNALOYHbIX NAAT U MUKPOKOHTPONNEPOB
paboTbl (Arduino, Raspberry Pi n

T.M.), @ Takxe HoyTOykoB ¢ ycTaHoBneHHo OS Linux. PekomeHayeTcs ycTaHoBMTb cnegytolee MO:

- Arduino IDE (https://www.arduino.cc/en/main/software)

- Processing IDE (https://processing.org/download/?processing)

CaMOCTOA- I'IpMCTynaﬂ K CaMOCTOATENbHOMY U3Y4YEHUIO ONCLUMITNHDI, CTYOEHTY HeobX0AMMO BHUMATENbHO
TenbHas 03HaKOMUTbCH C TEMATUYECKUM MNSIaHOM 3aHATUIA, CIINCKOM peKOMeH,D,OBaHHOIZ nmteparypbl. Cne,uyeT
pa60Ta YACHUTb nocnenoBsaTte/ibHOCTb BbINOIHEHNA MHONBUOYaJIbHbIX y‘-le6HbIX 3aaHun. I'Ipm

BO3HWKHOBEHUN CIIOXHOCTEN CTyOeHT Brnpase O6paTVITbCﬂ 3a KOHcyﬂbTaLlMeVI K npenogaBatento. I"Ipvl

NoAroToBkKe K NPakTN4eCKM 3aHATUAM CTYOEHTY TakKXe peKoOMeHOyeTCA CaMOCTOATENIbHO

3a6narospeMeHHo NOBTOPUTb y‘-le6HbII7I marepuman, npep,naraeMbm Ha NIEKUMOHHbIX N NPaKTUN4eCKnX

3aHATUAX.

9K3aMeH 3asepLatowmm aTanoM U3y4eHns OMCUMNINHbI SBNSIETCS atTecTaums B Buae ak3ameHa. [ns
MOArOTOBKM K 9K3aMeHy CTYOEHTY PEKOMEHAOBAHO: - CAMOCTOATENbHO NMOBTOPUTL Y4ebHbI MaTeprarn,
npennaraemblli Ha NEKLUMOHHBIX 1 NPaKTUYECKMX 3aHSATUSX B TEYEHUE BCEro CeMecTpa obydeHus; -
npn HeobX0ANUMOCTI BOCMO/Ib30BATLCS

LOMONHUTENbHOW y4ebHOM NnTepaTypoii, CornacoBaHHOM ¢ NpenoaasaTenem

10. MNepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAynN0), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYLLECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpaMMe AUCLMNNVHBI (MOOYNS).

11. OnucaHne mMaTepuanbHO-TEXHUYECKON 6a3bl, HEO6X0AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npoecca no aucuunInHe (Mogynio)

MatepunanbHo-TeXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbS1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun ons KOHTakTHOW paboThl C MpenonaBateneM, yKOMNIekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.
MynbTumeouitHasa ayoutopums.
KomnbioTepHbIli knacc.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUNIMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsl MHBaNWAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 30,0POBbSI
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rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLnUn O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- co30aHne BO3MOXHOCTEN Osi 06yHalowWmMXcs BOCMNPUHUMATD O4HY W Ty XXe MHCDOPMALMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CriyXa Noslydany UHGOPMaLMIo BU3yabHO, C HAPYLWEHUSIMW 3peHNs -
ayaunarnbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBaroWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIIA;

- NPVMEHEHNe ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIWIA Ons nepenayy MHGOPMaUmn, opraHn3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl 0by4atowerocs ¢ npenonasatenem, B TOM Yucie Be6UHaApOB, KOTOPbLIE MOTYT
ObITb UCMONb30BaHbI AJ1sl NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeneHNsI CEMUHAPOB, BBICTYMIEHNS C AOKNAAaMy U 3aWnTbl BbINOIHEHHbIX paboT,
NpOoBeEeHNS TPEHVHIOB, OPraHM3aLmmn KONEKTUBHOW paboThl;

- MPUMEHEeHNe ANCTaHUMNOHHbIX 06pa3oBaTenbHbIX TEXHONOMMIA AN OpraHn3auUmMm opM TEKYLEero 1 NPOMEXYTOYHOro
KOHTpONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU caaqm oby4atowmMcst MHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
300p0oBbS (POPM NPOMEXYTOYHOM aTTecTaumnn N0 OTHOWEHMNIO K YCTAHOBNEHHOM MPOAONXUTENBHOCTUN NX COaYN:

- MPOAOMXNTENBHOCTN cAayn 3a4éTa UNKM aK3aMeHa, NPOBOAMMOro B MUCbMEHHO dopMme, - He Bonee yeM Ha 90 MUHYT;
- NPOONMXMNTENIbHOCTN MOAFOTOBKM 06y4yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO u yyebHbIM nnaHom no HanpasneHuto 09.03.04
"MporpaMMHas UHXeHepus" 1 NPodunto NOAroTOBKM "TexHonorum pa3paboTkm MHPOPMALIMOHHBIX CUCTEM".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.12.03 VIHTepHeT Bewyeli

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenune noarotosku: 09.03.04 - [NporpamMmmHas nHxeHepus

Mpodpunb noarotoBkm: TexHonornm pa3paboTkm MHOPMALMOHHBIX CUCTEM

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

OcHoBHas nuTeparypa:

1.Uapes, P. |O. MporpammmpoBaHue Ha s3bike Cu : y4ebHoe nocobue / P. FO. Llapes. - KpacHosipck : Cubupckuii
doenepanbHbii yHuBepeuteT, 2014, - 108 c. - ISBN 978-5-7638-3006-4. - TekcT : anekTpoHHbIl. - URL:
https://znanium.com/catalog/product/510946 (nata obpaieHns: 10.03.2020). - Pexum gocTyna : no noanmcke.

2.AHTTM CyomanaiiHeH, VIHTepHeT Belleli: Buaeo, ayamo, kommytaums / AHTTM CyomanaiHeH. - Mocksa: IIMK [Mpecc,
2019. - 120 c. - ISBN 978-5-97060-761-9 - TekcT : anekTpoHHbI // OBC 'KoHcynbTaHT cTyneHTa' : [caiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970607619.html| (aata obpaleHus: 10.03.2020). - Pexum gocTyna : no
noanucke.

3. Makapos C.J1., Arduino Uno n Raspberry Pi 3: ot cxemotexHukn Kk nHtepHety seuwei / Makapos C.J1. - Mocksa: AMK
Mpecc, 2019. - 204 c. - ISBN 978-5-97060-730-5 - TekcT : anekTpoHHbIli // OBC 'KoHcynbTaHT cTyneHTa' : [cainT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970607305.html (aata obpaueHus: 10.03.2020). - Pexum gocTyna : no
NoAanucke.

JononHutenbHasa nuteparypa:

1.BonoBo3os A.M., MUKPOKOHTPONNEPbI 4N CUCTEM aBTOMATWKM : yuebHoe nocobve / Bonososos A.M. - Mockea:
Wudopa-NHxeHepus, 2018. - 164 c. - ISBN 978-5-9729-0138-8 - TekcT : anekTpoHHbii // OBC 'KoHcynbTaHT cTyneHTa' :
[caiT]. - URL : http://www.studentlibrary.ru/book/ISBN9785972901388.html (nata obpaweHus: 10.03.2020). - Pexum
JocTyna : no noanncke.

2.Hemuoea, T. U. MporpamMmmupoBaHmne Ha s3blke BbICOKOro YpoBHS. MporpamMmupoBaHmne Ha s3blike C++: y4ebHoe
nocobue / T.N. Hemuoea, C.1O. lNonoea, A.W. TepeHTbeB ; noa pen. J1.I. MarapuHoii. - Mockea : A0 '@OPYM' :
NH®PA-M, 2018. - 512 c. - (CpelHee npodpeccroHanbHoe obpazosaHue). - ISBN 978-5-16-102802-5. - TekcrT :
anekTpoHHbIii. - URL: https://znanium.com/catalog/product/918098 (nata obpauweHuns: 10.03.2020). - Pexum goctyna :
no Noanucke.

3. Wnwos, O. B. MNporpamMMnpyeMble KOHTPONNEPBI B CUCTEMAX NPOMbIWNEHHO aBToMaTnaaumy : yuebruk / O.B. Wnwos.
- Mockea : MIH®PA-M, 2018. - 365 c. - (Bbiciuee obpasoBaHue: bakanaspwar). - www.dx.doi.org/10.12737/17505. -
ISBN 978-5-16-103331-9. - TekcT : anekTpoHHbIi. - URL: https://znanium.com/catalog/product/978937 (nata
obpaieHns: 10.03.2020). - Pexum pocTyna : no Noanmucke.

4. ['y6apes, B. B. BeeneHve B obnayHble BolducieHns n TexHonorum / N'y6apes B.B., Casynbunk C.A. - HoBocubupcek :
HoBocunburpckuii rocynapcTBeHHbI TexHudeckuii yumsepceuteT, 2013. - 48 c.: ISBN 978-5-7782-2252-6. - TekcrT :
anekTpoHHbIi. - URL: https://znanium.com/catalog/product/557005 (nata obpauweHuns: 10.03.2020). - Pexum goctyna :
no noanucke.
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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 noarotosku: 09.03.04 - [porpamMmmHas nHxeHepus
Mpogounb NoaroToBKM: TexHonorum paspaboTkm UHOPMALMOHHbBIX CUCTEM
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

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.

CtpaHnua 9 13 9.




