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1. Iesun u 3a0a4M JMCHUILTHHBI

LenssMu OCBOEHHUs NUCLUMIUIMHBI «BBeleHHE B MHTEPHET BEUIEH» SBISAIOTCS H3y4YCHHUE
CTYJCHTaMH OOIIMX XapaKTePUCTUK TeXHoJorudeckoro penomena Murepuera Bemeit (Internet
of Things, 10T), npuHIKIOB AW3aiiHa COMMO-TEXHUYECKUX CHCTEM HA OCHOBE COBPEMEHHBIX
texHonoruil [oT a1 aBTOMaTU3aMy Pa3IMYHbIX MTPOLECCOB U PYTUHHBIX ONIEPALIUN.

B uncno neneit ocBOeHMS AMCHUILUIMHBI TaK)K€ BKIIOYEHO (pOpMHpOBaHHE y CTYICHTOB
YETKOI'0 TMPEJCTABICHUS O BO3MOXHOCTSIX IPUMEHEHHMS  METOJOB ABTOMAaTHUYECKOIO
BOCTIPHUATHSL M aHAJIN3a KOHTEKCTA «yMHBIX» YCTPOUCTB, KOJVIEKTUBHBIX aJITOPUTMOB 00pabOTKU
JaHHBIX U IUIAHUPOBAHMSI JEHCTBHM, IOJlydeHHWE TNPAKTUYECKUX HABBIKOB pabOThl ¢
COOTBETCTBYIOIIMMU HHCTPYMEHTAJIBHBIMM CpPEACTBAMM M IPOrpaMMaMM JUIsl CHCTEM TuUIA
«MHTEpPHETA BEIE».

2. MecTto nucuuminebl B ctpykrype OII
Jucnunnuna « BBeieHne B MHTEpHET BElIEH» OTHOCUTCS K YUCILY YUYEOHBIX JTUCIUILINH
dopmupyeMbie B 00513aTENIbHON 4aCTH OCHOBHOW 00pa30BaTeIbHON POTrpaMMBlI.

3. TpeGoBanus Kk pe3yibTaTamM 0CBOEHHS IMCUMILITUHBI

e B pe3synbrare 0OCBOCHUS AUCUUIUIUHBI CTYAEHT JIOJKEH:

e VYCBOUTbH TEPMHUHOJIOTHUIO, IIPUHATYIO B U3y4aeMOM JAUCLUILINHE, €€ OCHOBHBIE IOHATHUS U
OIpeieNIeHus], IPUMEHsIeMbIe Ha IPAKTUKE aITOPUTMbI U MaTEMAaTHUYECKUE METO/IBI;
OCHOBHBIE TEXHHUECKUE XapaKTEPUCTUKHU yCTpoiicTB Ha mpumepe Intel Edisson;
[TporpaMMHBbIe U annapaTHbIe CPeICTBAa BOCIPUATUS KOHTEKCTA;

Metoasl nporpamMmmupoBanus yctpoiicts Intel Edisson Ha s3bike Python;

3HaTh Ha3HAYEHHUE U IPUHIIMIIBI TIOCTPOeHUs cucteM kiacca [oT;

YMeTh NpPUMEHSTH NOJTY4YEHHBbIE TEOPETUYECKHUE 3HAHMUSA K PEILICHUIO0 MPaKTHYECKUX
BOIPOCOB IJIAHUPOBAHUS, IPOEKTUPOBAHMS, PA3paOOTKU, UHTETPALMU U HKCIUTyaTallH
nHpopMalMOHHBIX cucTeM Kiacca [oT.



CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0by4eHust No aucumnanHe (Moaymto), COOTHECEHHbIX C MaHNPYyeMbIMU
pesynbTatamm 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuMNnHbI B CTPYKTYpE OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMCUUNMHbI (MOayns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMHECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LMCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNANHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4isi CAaMOCTOSTENbHON paboThl 0ByJaOWUXCSA NO ANCLUMINHE
(Momynio)

6. DOHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX hOpMMPOBaHMS B NMPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopMnpoBaHus,
onuncaHue wkan oueHnBaHun4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuhanbl, HeO6X0,ElI/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa OEATENbHOCTU, XapakTepUayoLmxX 3Tanbl (POPMNPOBAHNS KOMMNETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHNN, yMeHVIVI, HaBbIKOB U (W'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUnmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0ANMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. JononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpHET", HEO6X0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckume ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYILECTBIEHN 06pa3oBaTenbHOr0 NpoLecca no
OUCUMMNMHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HE0OXOAUMON AN OCYyIEeCTBNEHMS 06pa3oBaTenbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenojaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 0B0yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS



1. MMepeuyeHb NNaHMpPyeMbiX pe3ynbTaToB 00yuYeHUs Mo AUCLUMNIMHE (MOAY/I0), COOTHECEHHbIX C M1aHUPyeMbiMU
peaynbTataMm ocBoeHUsi o6pa3oBaTtefibHOM NPOrpaMmbi

BbII'IyCKHI/IK, OCBOUBLINIA ancumnnuHy, nonxeH O6J'Ia,|1aTb cnenyrouwmnmmn KoMmneTeHUnsamn:

LLncpp komMneTeHLUN PaclumndppoBka
npuobpeTtaeMoi KOMNETEeHLUN

MK-11 BnageHne ocobeHHOCTIMUN 3BOMIOLIMOHHON OeaTenbHOCTN Kak C
TEXHWYECKOM TOYKM 3PEHNs, Tak 1 C TOUKMN 3peHunst BrusHeca (paboTa ¢
yHacnegoBaHHbIMU CMCTEMaMUK, BO3BPATHOE NPOEKTMPOBaHNE,
PEVHXEHEPWHT, MArPaUmnIO N pedpakTopuHr)

BbINyCcKHUK, OCBOUBLWIWIA ANCLMMINHY:

JlonxeH 3HaThb:

- MPUHLMNbI OpraHn3auum n dyHKLMoHmposaHus 'ViHtepHeTa Bewei'
- NCTOPWS BO3HWUKHOBEHUS U pa3suTus 'MHtepHeTa Bewei'

- OCHOBHble hakTopbl pa3suTns 'MIHTepHeTa Beweid'

- cyllecTByoWMe TexHonorum B obnacTn 'MHTepHeTa Belweit'

- OCHOBHblEe TpeHbl 1 HanpaeneHus B obnacTtn 'ViHTepHeTa Belwei'.

JonxeH ymeTb:
- paboTtaTtb C MUKPOKOHTPOMNEPAMI M OCHOBHbIMM OTNafo4HbIMM nnatamm (Arduino n Raspberry Pi)
- pasbupatbCs B CylWecTBYOWMX I0T-TEXHONOMMSAX U MPUMEHSATL MX K KOHKPETHBIM CLIEHAPUSM

- NPOEKTMPOBATb LeNoCTHble l0T-cucTeMbI (BKNIOYas KOHEYHbIE YCTPONCTBA, CETEBOE COeANHEHVE, OOMEH NaHHbIMM,
obnayHble NNaTgopPMBbl, aHanM3 LaHHbIX).

JonxeH Bnagetb:

- TEPMVHOIOTMYECKUM annapaToMm
- 6230BbIMU HABbIKAMM NPOrPaMMUPOBAHNS KOHEYHbIX YCTPOWCTB
- 6a30BbIMU HABbIKaMM MO NMOAKMIOYEHNIO KOHEYHBIX YCTPOMCTB B CETb

- 6a30BbIMU HABLIKAMM MO CO34AHMIO NMPOTrPAMMHOMO pelleHnst 06paboTku 1 XpaHeHWs JaHHbIX C MPYMEHEHNEM
06Ma4HbIX TEXHOMOMNIA.

LonxeH 0eMOHCTPUPOBaTb CNOCOBHOCTb U FOTOBHOCTb:
- NMPUMEHSTb MOJyYeHHble 3HaHUSA B NMPaKTUYECKON AeATENbHOCTM.

2. MecTo AMCLUMNNNHBI B CTPYKTYPE OCHOBHOWM NpodpeccrnoHanbHon o6pa3oBaTeNibHOM NporpaMmbl BbiCLLIETrO
obpasoBaHus

JaHHas yyebHas aucumnnuHa BkioyeHa B pasgen "B1.B.OB.11 OucumnanHel (Moaynm)" 0CHOBHOW NpodheccroHanbHoM
obpaszoBatenbHoi nporpammel 09.03.04 "MporpammHas nHxeHepust (TexHonornm paspaboTky MHGOPMAaLMOHHbIX
cmcTem)" 1 OTHOCUTCS K AucumnanHam rno eolbopy.

OceauBaetcs Ha 4 Kypce B 8 cemecTpe.

3. O6bem gucuMnInHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bblae/IeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLmuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuaroLmxcs

O6was TpynoeMKOoCTb ANCLMIMHBI COCTaBASIET 5 3a4eTHbIX(ble) eanHuML(bl) Ha 180 yaca(oB).

KoHTakTHast paboTa - 36 yaca(os), B TOM 4yncne nekuun - 0 yaca(os), npakTndeckne 3aHatus - 0 yaca(os), nabopatopHblie
paboTbl - 36 Yaca(oB), KOHTPOSNb caMocTosiTENbHOI paboThbl - 0 Yaca(o.).

CamocTositenbHas paboTta - 90 yaca(os).
KoHTponb (3a4€T / ak3aMeH) - 54 yaca(os).
dopma MPOMEXYTOYHOIr0 KOHTPONS ANCLIMINAMHDI: 9K3aMeH B 8 cemecTpe.



4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buaobl u yachbl
KOHTaKTHOW paborThbl,
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4 Tema 4. ObpaboTka AaHHbIX B 8 0 0 4 6

I"MHTepHeTe Bewein".

Tema 5. MNpruMeHeHne obnadHbIX
TEXHONOrnn n

5. CEepPBUCHO-OPEHTUPOBAHHbIX 8 0 0 4 6

apxuTekTyp B "MIHTepHeTe Belwein".

s sopons Inieperetmuer | 0 | 0 |0 : i
7 Tema 7. ['pynnoBoi NpoekT (4actb 1). 8 0 0 4 18
8. Tema 8. "pynnoBoi NpoekT (4acTb 2). 8 0 0 4 18
9. Tema 9. ['pynnoBoi NpoekT (4acTb 3). 8 0 0 4 18

Ntoro 0 0 36 %0

4.2 CopepxaHue OUCLUMIUHDI
Tema 1. BeepeHue B "UHTepHeT Beluen'.

OnpeneneHne noHsTus "MiHTepHeT Belweir". MprMepbl n 0CHOBHble obnacTu npumeHeHus "MiHTepHeTa Beuweir". Victopus
nosisneHus n passutna "ViHtepHeta Bewein". OCHOBHbIE dhakTopbl, NOBANSBLIME HA

passutue "MinTepHeta Bewein".
Tema 2. AnnaparHas yacTb "MHTepHeTa Bewen".
KoHeuHble yCTpOMCTBA - KOHTPONNEPDI, [ATUYMKK, aKkTyaTopbl. Ponb KOHEYHbIX YCTPONCTB B apxutekType "MHTepHeTa

Beweit". MpumMepbl 1 0OCHOBHbIE 061ACTU NPVMMEHEHNS [ATYNKOB M aKTyaTopoB. [10AKIOYEHE NATYMKOB 1 aKTyaTopoB K
MUKPOKOHTpOnepam. PasHuua Mexay MMKpONpoLEeccopaMu, MUKPOKOHTPOIEPaMU U MKPOKOMMbIOTEPAMM.

O3sHakomneHune ¢ nuHenkon mmkponpoueccopos Arduino. O3HakoMneHne ¢ NMHERKOoN MMKpokoMnbioTepos Raspberry Pi.

Tema 3. CeTeBble TexHonornm u "UHTepHeT Bewen".

Ponb ceTeBbix nonknoyeHwin B "MiHTepHeTe Belweir". MpoBoaHbie u 6ecnpoBoaHble kaHanbl cBs3u. [MpoTtokonbl IPv4 un
IPv6. Mpurunnbl NoaKIOYEHNs YCTPOWCTB B CETb 1 Cnocobbl nepeaayn nHgopmauun. CeTeBble TONONorniu,
NprYIMeHsIEMbIE OS5 NOAKMIOYEHNS KOHEYHbIX YCTPONCTB B ceTb. BecnposogHbie cetn Wi-Fi. TexHonorum ZigBee n ee
ocobeHHocTn. TexHonorusi Bluetooth Low Energy v ee ocobenHoctu. LPWAN - sHeproadhdekTBHbIE CETU AaNbHEro
paguvyca LeiCTBUS.

Tema 4. O6paboTtka paHHbIX B "UHTepHeTe Belwen'".

MpuMepbl cobrpembix 1 0bpabaTbiBaeMbix AaHHbIX B loT-cuctemax. bonbwine daHHble (Big Data). OcHOBHble
xapaktepuctkm bonbuwmx JaHHbix: 06beM, CKOPOCTb, PA3HOPOLHOCTb, LOCTOBEPHOCTb, LLEHHOCTb. CpeacTea u
WHCTPYMEHTbI CTATMYECKOM 06paboTku AaHHbIX. CpeacTsa n MHCTPYMEHTHI MOTOKOBOM 06paboTku AaHHbIX. CpeacTea u
WHCTPYMEHTbI XpaHEHMS faHHbIX. Pa3HOPOOHOCTL U ceMaHTuka AaHHbIX. [prumeHeHne cpeacTs CemaHTnyeckoro Beba
LNs CO3[aHNs eanHO ceMaHTnYeckon mogenu B loT-cuctemax. MNMpumeHeHne cpencts MawnHHoro ObyyeHns ons
06paboTKN OaHHbIX.

Tema 5. MpumeHeHne 06nayHbIX TEXHONOMMIA U CEPBUCHO-OPEHTMPOBAHHBbIX apxuTeKkTyp B "UHTEepHeTe Belen'".

CepBMCHO-0PNEHTMPOBaHHbIE apPXUTEKTYPbI, MCTopKS pa3suTus. ObnadyHble BolducneHms. Knaccmogukaums 1 OCHOBHble
mMoaenun obnayHblx BblMMCNEHUA. Ponb 06nayHbix BeldUCEHWA B 06paboTke 1 XpaHeHUW AaHHbIX, NOy4aeMbIX OT
loT-cucteMm. Mprmepbl 06nayvHbIX NNaTOPM U CePBUCOB ANs 06paboTKM U XpaHEHUS OaHHbIX, NONyYaeMblX OT
loT-cuctem.



Tema 6. CepBuchbl, NpunoxeHns n busHec-mopenu "UHTepHeTta Belwen'".

MpUHUMNBI TPOEKTUPOBAaHNS U CO34aHUS NONb30BATENbCKUX NPUNOXEHNIA 1 CEPBMCOB Ha OCHoBe loT-cucteMm. MyTb oT
loT-npoToTrna [o 3akoH4YeHHoro npoaykTa (cepsuca). O63op busHec-Moneneit, NPUMEHsIEMbIX 41 KOMMepLManm3aumm
loT-npoaykTos. OcHOBHbIE TpeHbl B pa3suTum "NHTepHeTa Belwein" B Poccuiickoin Pepepauun n mupe. Nprumepsl
ycnewHoro BHenpeHus loT-cuctem u cepsrcos B Poccuiickoint ®enepaumnu, Pecnybnvke TatapctaH v r. KasaHw.

Tema 7. F'pynnoBown npoekT (4actb 1).

AHanus cylwecTsyluein cutyauun n Belbop npobnemMaTuki ons peanusaummn TEXHONOMMYECKOro peLeHusi ¢ NpMMeHeHNEM
"NHTpeHeTa Beweir". MepsuyHoe npoekTupoBaHue loT-cuctemsbl. MpopaboTka OCHOBHOroO doyHKLIMOHANA, CETEBbIX
noaktoHeHniA, doopmata 1 Tuna nepecoblaeMbiX AaHHbIX, U T.4. Bblbop annapaTtHbIX 1 MPOrpaMMHbIX KOMMOHEHTOB A/si
peanusauun.

Tewma 8. 'pynnoBoi NPoekT (4acTtb 2).

Peannsaumns BbIBpaHHOrO NMpoekTa ¢ NPMMEeHEeHNEM BbIOPaHHbIX annapaTHbiX CPeacTB, a Takxe
o6nayHbIX cepBUCOB Anst 06paboTky 1 XpaHEeHUs AaHHbIX. [porpMMYpoBaHNe KOHTPONNEPOB.
PaspaboTka obna4Horo npunoxeHusi ons 06pabotku noaHHbIX. PaspaboTtka KIMEHTCKOro NPUIoXeHus.
TecTnpoBaHue 1 Banuaauus NpoToTuna.

Tema 9. 'pynnoson NpoekT (4actb 3).

MoarotoBka npeseHTaummn 1 NpencTasneHne npoekTa. JeMoHcTpauus nportotuna.

3awmTa npoeKkTa 1 0TBeTbl HAa BOMPOCHI.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (MOaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU MeTOOMYeCKOM PyKOBOACTBE NpenoAasarens,
HO 6e3 ero HemocpenCTBEHHOro yyacTusi. CamocTosiTenbHas paboTa noapasnensieTcs Ha CaMoCTOSTENbHYI0 paboTy Ha
ayOMNTOPHbIX 3aHSATUSX U Ha BHEAYAUTOPHYO caMocTosTenbHyo paboTy. CamocTtosTenbHas pabota obydyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YuTaroT u
KOHCMNEKTUPYIOT y4ebHyo, Hay4HY0 1 CMPABOYHYIO NNTEpaTypy, BoIMONHAIOT 3a4aHusl, HanpaseHHble Ha 3aKpennexHne
3HAHWA K OTpa6OTKy ymeHvu7| N HaBblKOB, TOTOBATCA K TEKyLWEeMy N MPOMEXYTOYHOMY KOHTPOO NO AUcUnninHe.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHaroWmXCs PernameHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMI 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTeNbHON NesTeNnbHOCTM Mo 06pasoBaTebHbBIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creumaniTeTa, nporpaMmam MarmcTpatypbl (yTBepXaeH
npvkaszom MuHuctepctBa obpasoBaHusi U Hayku Poccuiickoin ®enepaunm ot 5 anpenst 2017 roga Ne301).

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMA"

MonoxeHue o1 24 pekabpsa 2015 r. Ne 0.1.1.67-06/265/15 "O nopsiake NpoBefeHMs TEKYLWETrO KOHTPOMS YCNEBAEMOCTA U
MPOMEXYTOYHOI aTTecTaunm obyyarowwmxcs dpefepanbHoro rocyLapcTBeHHOr0 aBTOHOMHOro 06pasoBaTenbHOro
yupexneHus Bbicliero obpasosaHus "KasaHckuii (Mpueonxckuin) coenepanbHblii yHuBepeuteT™"

MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O copmMmnpoBaHnm poHAa OLEHOYHbIX CPEACTB ANS
NpPoBeLEHNS TeKyLLel, MPOMEXYTOYHOM 1 MTOTOBOI aTTecTaummn obydarowmxcs genepanbHOro rocyaapCcTBEHHONO
ABTOHOMHOro 06pa30BaTENbHOro YUpeXaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonXckuin) dpenepansHblii
yHuBepcutet""

MonoxeHne Ne 0.1.1.56-06/54/11 ot 26 okT56pst 2011 r. "O6 aneKTPOHHbIX 06pa3oBaTeNbHbIX Pecypcax heaepanbHOro
rocynapCTBEHHOro aBTOHOMHOr0 06pa30BaTENbHOMO y4YpPEXAEHNS BbICWIErO NPOGECCUOHaNbHOro obpasoBaHns
"KasaHckuin (MprBonxckuin) chenepanbHblil yHusepcutet™

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "Pa3paboTku, permcrpauum, noaroToBKM K UCNoAb30BaHMIO B
y4ebHOM NpoLecce 1 yaaneHns anekTpPoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3NEKTPOHHOMO 00y4YeHns
oeliepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pa3oBaTeNbHOrO yypexAeHns Boiciuero obpasoBaHus "KasaHckui
(MpuBonxckui) penepanbHblin yHuBepcutet™"

PernamenT Ne 0.1.1.67-06/11/16 o1 25 saHBaps 2016 r. "O 6annbHO-PERTUHIOBON CUCTEME OLIEHKM 3HaHMWIA 0ByYatoWwmxcs
B (peilepanbHOM rocy4apCTBEHHOM aBTOHOMHOM 06pa30BaTENbLHOM yUpEXAEHNM Bbicllero obpasosaHus "KasaHckuii
(MpuBonXxckunin) henepanbHblin yHuBepcuteT™

PernameHT Ne 0.1.1.67-06/91/13 o1 21 nioHst 2013 r. "O nopsiake pa3paboTku 1 Beinycka y4ebHbIx u3naHuii B
oefiepanbHOM rocynapCTBEHHOM aBTOHOMHOM 06pa3oBaTelbHOM YUPEXAEHUN BbICLIErO NPOGECCUOHANBHOIO
obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHblli yHuBepcuTet™

6. POHA, OLLEHOUYHbIX CPEeACTB NO AUCUUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMN C YKa3aHUeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U OOPM KOHTPONS X OCBOEHUS



dopma KOHTpons OueHuBaeMble
dran KOMNETEHLIUM TeMmbl (pa3pernbl) AUCLUMUHBI
dopMa KOHTpons OueHunBaeMblie
dran KOMNETEHLIMM TeMmbl (pa3penbl) AUCLUMIUHBI
CemecTp 8
TeKyLLMI KOHTPOIIb
1. BeeneHue B "MIHTepHeT Bewein".
2. AnnapartHas JacTb "MIHTepHeTa Belein".
3. Cetesble TexHonoruu u "NHTepHeT Belwen".
1 Kgg;geolanaﬂ MnK-11 4. ObpaboTka paHHbIX B "MIHTEpHETE Beleli".
P 5. MpumeHeHne 06na4vHbIX TEXHONOTNIA 1
CEPBUCHO-OPEHTMPOBAHHbIX apxUTeKTyp B "VIHTepHeTe Bewein".
6. CepBuchbl, NpunoxeHus n busHec-mogenn "MHTepHeTa Belweir".
1. BeeneHue B "VIHTepHeT Bewein".
2. AnnapartHas JacTb "MIHTepHeTa Bewein".
3. CeteBble TexHonorum n "ViHtepHet Bewein".
2 |YcTHbIV onpoc MnK-11 4. ObpaboTka paHHbIX B "VIHTepHeTe Bewein".
5. MpumeHeHne 06nayHbIX TEXHONOTNIA 1
CEPBUCHO-OPEHTMPOBAaHHbIX apxnTekTyp B "VIHTepHeTe Bewein".
6. CepBuchbl, NpunoxeHns n busHec-monenn "MiHtepHeTa Belweir".
7. 'pynnoBoi NpoekT (4actb 1).
3 |[MpeseHTaums MK-11 8. 'pynnoBoOMi NPOEKT (4acTb 2).
9. N'pynnoBoOMi NPOEKT (4acTb 3).
6.2 OnncaH@eFmeasaTenen u KpuTépgies oueHMBaHNSA KOMMETEHLMIA Ha pa3/IMyHbIX aTanax ux oopMMpoBaHusi,

onucaHue wkKan oueHnsaHuns

Kputepum
Popma OL,eHUBaHUA 3ran
KOHTpoOns
OTnn4HO |Xopomo Y nosn. Heyn.
CemecTp 8
TeKywWu it KOHTPONb
KoHTponbHag ([MpaBunbHO BbiNonHeHb! [[paBuibHO BbINOAHEHA (3a8aHus BbiNOAHEHbl  |3a4aHns BbIMOMHEHbI
pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBMHY. |[MEHEE YEM HAMONOBUHY.| 1
MpoaeMoHCTpMpoOBaH  [3agaHui. MpucytcTayioT MpoaemMoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTBytOT cepbésHble oWnbKM. HeyLoO0BNETBOPUTENbHBIN
BNafeHnNs MatepranoMm. |He3Ha4YMTeNbHbIe MNpooemMoHCTpMpoBaH [ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBOCX0OHbIE [MpooeMoOHCTPUPOBaH  |ypOBEHb BNaneHNS MposiBneHsbl
CnocobHOCTM XOPOLLWIA YPOBEHb mMaTepuanom. HeLOoCTaToYHbIE
NPVMEHATb 3HaHMA 1 |BnageHus matepuanom. [posiBneHbl HU3KKne CnocobHOCTK
YMEHWS K BbINONHeHNO |MposiBNeHbl cpefHne  [cnocobHOCTM NPVUMEHSATb 3HAHUS 1
KOHKPETHbIX 3afaHuid.  [cnocobHOCTK NPVMEHATb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO
NPUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHu.
KOHKPETHbIX 3a4aHNIA.
YcTHbI onpoc |B oTBeTe kavecTBeHHO |(OCHOBHblE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO codepXaHue [TemMbl packpbiTbl. packpbita. OtBeT cnabo [[oHsTHAHbIR annapaTt 2

Tembl. OTBET XOPOLO
CTPYKTYPUPOBaH.
MNpekpacHo oceoeH
NOHATUIHBIA annapar.
lMpooemoHcTpupoBaH
BbICOKWU YPOBEHb
NoHUMaHua Matepuana.
MNpeBocxonHoe ymeHve
goopMynnpoBaTtb CBOU
Mbicnn, obcyxaaTtb
ONCKYCCUOHHblE
NONOXeHWs.

CtpykTypa oTBETa B
Lienom ageksartHa Teme.
XopoLwo 0cBoOeH
NMOHSATUIHLIA annapar.
lMpoaemMoHcTpupoBaH
XOPOLNIA YpOBEHb
NOHUMaHMs Matepuana.
Xopolee ymeHvne
pbopmMynunposaTb CBOU
Mbicv, obcyxaaTtb
INCKYCCUOHHbIE
MONOXEHUSI.

CTPYKTYPUPOBaH.
MoHATUAHBIA annapat
OCBOEH 4aCTU4HO.
MNoHWMaHmne oTaenbHbIX
NMONOXEHWN N3
maTepuana no Teme.

Y noenetsopuTENbHOE
yMeHue
doopMynMpoBaTb CBOU
Mblcnu, obcyxaatb
OVNCKYCCUOHHblEe
NONoXeHs.

OCBOEH
HeyAooBNETBOPUTENBHO.
lMoHumaHvne matepuana
pparmeHTapHoe nnu
oTCcyTCTBYEeT. HeymeHue
bopMynnpoBaTtb CBOU
Mbicnu, obcyxaaTb
ONCKYCCUOHHblE
MONOXEHUSI.




dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.

MpeseHTauust |[peBoCXOAHbIN Xopouwuit ypoBeHb Y LOBNEeTBOPUTENbHLIN  |HeynoBneTBopuTenbHbIN
YPOBEHb BnaneHusl BnafeHns MatepuanoM. [yposeHb BraaeHus YPOBEHb BnaneHus 3
matepvanoMm. Beicokuii [CpenHuii ypoBeHb matepwanom. Husknii  [matepuanom.

YPOBEHb [l0Ka3aTenbHOCTH, YPOBEHb HeynoBnetBopuTENbHbIiA
[l0KasaTenbHOCTH, Harnsa4HOCTM, KavecTBa [nokasaTtenbHOCTH, YPOBEHb
HarnsagHoOCTW, KayecTBa [npenogHeceHust HarnsagHOCTMW, KayecTBa [nokasatenbHOCTH,
npenoaHeceHus nHpopmaummn. CteneHb [NpenoaHeceHus Harns4HOCTM, KayecTsa
nHgopMaumm. CTeneHb |NOAHOTHI PACKPbITHS nHgpopmaumm. CteneHb [npenoaHeceHust
MONHOTbI PaCKPbITUS matepuana u MOSTHOTbI PacKpPbITUS nHpopmaummn. CteneHb
matepvana u NCMNONb30BaHHbIE matepwana u MONMHOTbI PACKPbITUSA
MCMONb30BaHHbIe pelWweHnsi B OCHOBHOM  [Mcnonb3oBaHHble matepuana v
peLeHnsi MONHOCTbIO  [COOTBETCTBYIOT peweHusi cnabo NCMONb30BaHHbIE
COOTBETCTBYIOT 3a4a4aMm npeseHTaummn. |cooTBeTCTBYOT peweHust He
3a4avam npeseHtaumu. |icnonb3oBaHHbIe 3a4ay4yam npeseHTaumn. |cooTBETCTBYIOT
Wcnonb3oBaHbl WCTOYHMKN N MeToLbl B [/icnonb3oBaHHbIe 3a4a4am npeseHTaumm.
Haanexatme OCHOBHOM WCTOYHMKU 1 MeToabl  [/icnonb3oBaHHbIe
WCTOYHMKU N METOLbI.  [COOTBETCTBYIOT 4acTM4YHO WCTOYHUKN N METOLbI He
MoCTaBNeHHbIM COOTBETCTBYIOT COOTBETCTBYIOT
3apayam. MoCTaB/eHHbIM MOCTaBNIEHHbIM
3ajayam. 3apayam.

Ok3ameH Ob6yuvatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXun nonHoe 0BbHapyXxun 3HaHue obHapyxun
BCECTOPOHHEe, 3HaHune OCHOBHOrO 3HaumTenbHble Npobenel

CUCTEMATMYECKOE U
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepwana, ymeHue
cB0O6OHO BbINOMHATb
3ajaHus,
npenycMOTPEeHHbIE
nporpammon, yceoun
OCHOBHYIO nuTepaTypy 1
3HaKOM C
OOMNOSTHNTENbHOW
nnteparypon,
peKkoMeHO0BaHHOM
nporpammonm
OVNCLMNNNHBI, YCBOMWN
B3aMMOCBS3b OCHOBHbIX
MOHSATUIA ONCUMNNVHDI B
UX 3HAYeHUN ons
nprnobpeTtaemoi
npogoeccum, NposBun
TBOpYECKME
cnocobHocTn B
NMOHUMaHWK, N3NOXEHNM
M UCNONb30BaHMK
y4ebHO-NPOrpamMMHOro
maTtepuana.

y4ebHO-NPOrpaMMHOro
marepuana, ycrnewHo
BbINOAHWN
npenycMOTPEHHble
nporpamMMor 3agaHus,
YCBOW/ OCHOBHY!O
nnTepatypy,
PEKOMEH0BaHHYI0
nporpammon
OMCUMNNWHBI, MoKa3sarn
CUCTEMATMYECKNIA
Xapaktep 3HaHuii no
OCUMNNIMHE 1
CrnocobeH K nx
caMocTosiTENbHOMY
MOMNOMHEHNIO 1
0OHOBNEHNIO B X04€
nanbHeinwer y4ebHol
paboTbl 1
npogoeccnoHanbHom
NesTeNnbHOCTW.

y4ebHO-NPOorpamMMHoOro
matepvana B o6beme,
Heobxo0auMoM ans
JLanbHenwemn yyebsl n
npencrosiwein pabortol
no npodgoeccuu,
crnpaBuncs ¢
BbINONMHEHWEM 3adaHWNA,
NpPeLnyCcMOTPEHHbIX
nporpammon, 3Hakom c
OCHOBHOW nuTEpPaTypom,
peKkoMeH00BaHHOM
nporpammot
OVNCLUMNANHBI, 0ONYCTWA
MOrpewWwHocTN B 0TBETE
Ha aK3aMeHe 1 Npw
BbINOMHEHNM
9K3aMeHaLMOHHbIX
3a4aHuid, Ho obnanaet
HeobXx0AUMbIMM
3HaHMSAMU ONs NX
ycTpaHeHns noa
PYKOBOACTBOM
npenonasaTens.

B 3HAHUSIX OCHOBHOIO
y4ebHO-NPOorpaMMHOro
martepwana, nonycTun
NpVHUMNManbHble
owWwKnbKM B BbINONHEHWUN
npeaycMOTPEHHbIX
nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXNUTb 0ByyeHme
WU NPUCTYNUTb MO
OKOHYaHWn
yHMBeEpcuTeTa K
npogoeccroHanbHom
nesitensHoCcTM 6e3
OMNONHUTENbHbIX
3aHATUIA NO
COOTBETCTBYIOWWEN
ONCLUMNIINHE.

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNA U UHbIEe MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yoLwux atanbl ooOpMUMpoBaHUaA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

CemecTp 8

TekyLLUN KOHTPONb

1. KoHTponbHas pabora
Tembl 1,2, 3,4,5,6
MpvMepHbIe BONPOCHI:

Tema 1 - Onpegnenexve noHaTua "MIHTepHeT Belwei". MNpuMepbl npyMeHeHns "ViHTepHeTa Beweii
npumeHenuns "inTepHeTa Belweii

. Nictopus nosisneHns n passutns "MIHtepHeta Belei

noenusslmne Ha passuTue "MIHTepHeTa Bewein".

. OcHoBHble obnacTtu
. OCHOBHble hakTopbl,




Tema 2 - KoHeYHble yCTPOoCTBa U UX ponb B apxmtekType "MHTepHeTa Beweit". MNpuMepbl 1 0OCHOBHbIE 06nactu
NMPUMEHEHMUS [ATYMKOB U1 akTyaTopoB. Cnocobbl MOOKMIOYEHUS AATYMKOB 1 aKTyaTopoB K MUKPOKOHTponnepam. PasHuua
Mexdy MUKpOonpoLeccopamm, MUKPOKOHTpOIepammn n Mmkpokomnbetotepamm. OnncaxHue mukponpoueccopos Arduino.
Onucanmne mukpokomnbtotepos Raspberry Pi.

Tema 3 - Ponb ceTeBbix noaknioyeHuii B "MiHTepHeTe Beweir". MpoBoaHble 1 6ecnpoBoaHbIe KaHanbl ¢Ba3n. MpoTokonsl
IPv4 1 IPv6. Mpruunsl NOAKNIOYEHNS YCTPONCTB B C€Tb U CcNocobbl Nepenayn uHgpopmaumm. CeTeble TONONOMUK,
npUMeHsieMble Ons NOAKMOYEHNS KOHEYHbIX YCTPONCTB B ceTb. becnposogHble cetn Wi-Fi. TexHonorun ZigBee 1 ee
ocobeHHocTn. TexHonorust Bluetooth Low Energy u ee ocobeHHocTun. TexHonorus LPWAN un ee ocobeHHoCTW.

Tema 4 - Mpumepbl cobupembix 1 obpabaTtbiBaeMbix AaHHbIX B loT-cuctemax. bonblne OaHHble (Big Data). OcHOBHble
xapaktepuctukn bonbwmx JaHHbix. CpeacTsa v MHCTPYMEHThI cTaTudeckoin o6paboTkm aaHHbIX. CpeacTtea u
WHCTPYMEHTbI MOTOKOBOW 06paboTky faHHbIX. Cpenctsa v MHCTPYMEHTbI XpaHeHUst AaHHbIX. PasHOpoaHOCTb U
cemaHTvka faHHbIx. MpumeHeHne cpencts CemaHTuyeckoro Beba ons cospaHns eanmHoi ceMaHTUYeCcKol MoLenm B
loT-cuctemax. MpumeHeHne cpencTs MawunHHoro ObyyeHns anst 06paboTky LaHHBbIX.

Tema 5 - CepBMCHO-OPUEHTNPOBAHHbIE apxMTeKTYpbl. ObnayHble BbldMcneHus. Knaccugpmkaums n OCHOBHbIE MOAENM
06nayHbIx BblMMCnEHUIA. Porb 06nayHbIx BblMMCNEHUIA B 06paboTke U XpaHeHUM faHHbIX, nofydaemblx oT loT-cuctem.
Mprmepbl 06nayHbIX NNATOPM 1 CEPBUCOB AN 06paboTKy 1 XpaHEHUs AaHHbIX, NonydyaeMmblx ot loT-cuctem.

Tema 6 - MprHUUNBI NPOEKTUPOBAHMS N CO30AHNS NMONb30BATENLCKUX MPUNOXEHWNIA N CEPBUCOB HA OCHOBE loT-cucTem.
MyTb ot loT-npoToTNa [0 3aKOHYEHHOro NpoaykTa (cepsuca). O630p 6usHeC-Moaene, NPUMEHSEMbIX ANs
kommepumanmasaumm loT-npoayktoB. OCHOBHblE TpeHAbl B pa3sutun "ViHTepHeTa Beweit" B Poccuiickoih ®enepaunm n
mupe. Mpumepsbl ycnewHoro BHeapeHus loT-cnctem u cepercos B Poccuiickoin @epepaunn, Pecnybnuke TatapctaH ur.
KasaHu.

2. YcTHbIN onpoc

Tembl 1,2,3,4,5,6

MNpumMepHbIe BONpoCh!:

Tema 1 - Onpepnenexve noHaTua "MIHTepHeT Belweld". MNpumepbl npuMeHeHns "ViHTepHeTa Bewein"
npuMeHeHuns "MIHTepHeTa Bewen". Victopus nossnexHmsa n passntusa "MIHtepHeTta Bewen"
noenusaswWwme Ha passuTtue "VIHTepHeTa Bewein".

Tema 2 - KoHeYHble yCTpoicTBa 1 UX ponb B apxmtekTtype "MHTepHeTa Beweit". MNpuMepbl 1 0OCHOBHbIE 0bnactu
NMPUMEHEHMNS [ATYMKOB U akTyaTopoB. Cnocobbl NOOKNIOYEHUS 0ATYMKOB 1 akTyaTopoB K MUKPOKOHTponnepam. PasHuua
Mexy MYKponpoLeccopam, MUKPOKOHTPpOepamMmn 1 Mukpokomnetotepamm. OnncaxHue mukponpoueccopos Arduino.
Onucarve mukpokomnbloTepos Raspberry Pi.

Tema 3 - Ponb ceTeBbix noakntoyeHnit B "MHTepHeTe Beweit". MNpoBoaHble 1 6ecnpoBoLHbIe KaHanbl CBA3uW. [poTokonbl
IPv4 v IPv6. Mpuumnbl NOOKIOYEHNS YCTPOUCTB B CETb M CNOCcobbl nepeaayn nHgopMauun. CeTesble TONONOMK,
NprYMeHsIeMbIe AN15 NOAKMI0YEHNS KOHEYHbIX YCTPONCTB B ceTb. BecnposogHbie cetn Wi-Fi. TexHonorum ZigBee u ee
ocobeHHocTn. TexHonorus Bluetooth Low Energy n ee ocoberHoctu. TexHonormust LPWAN 1 ee ocobeHHoOCTHM.

Tema 4 - Mpumepbl cobupembix 1 obpabaTtbiBaeMbix AaHHbIX B loT-cuctemax. bonblwne OaHHble (Big Data). OcHOBHble
xapaktepuctukm bonbuwmx JaHHbix. CpeacTsa v MHCTPYMEHThI CTaTu4eckoin 06paboTkm aaHHbIX. CpencTtea u
WHCTPYMEHTbI MOTOKOBOW 06paboTky faHHbIX. CpencTBa U MHCTPYMEHTBI XpaHeHUs faHHbIX. Pa3HopoaHOCTb U
cemaHTvKa AaHHbIx. MpumeHeHne cpencts CemaHTnyeckoro Beba nons co3naHns eanmHon ceMaHTUYeCcKolh MOLEeNm B
loT-cuctemax. MpumeHeHne cpencTs MawuHHoro ObyyeHns ans 06paboTky LAHHbIX.

Tema 5 - CepBMCHO-0pUEHTUPOBAHHbIE apxuTekTypbl. ObnayHble BoldMcieHns. Knaccngoukaums n 0CHOBHbIE MOLenu
0bnayHbIX Bbl4McneHuiA. Ponb obnayHbix BeluMCieHU B 06paboTke 1 XpaHeHUn AaHHbIX, nofyyaemblx oT loT-cuctem.
MpvMepbl 06nayvHbIX NNaTopM 1 cepBrncoB anst 06paboTKn U XpaHeHUsl faHHbIX, nonydaemblx oT loT-cuctem.

Tema 6 - MNMprHUKUNBI NPOEKTUPOBAHMS N CO30AaHNS NONb30BATENLCKUX MPUNOXEHWUA N CEPBUCOB HA OCHOBE loT-cuctem.
MyTb ot loT-npoToTHNa 0o 3aKOHYEeHHOro npoaykTa (cepeuca). O630p busHec-MoAenen, NPUMeHsIeMbIX Asist
Kommepumanmsaumm loT-npoayktos. OCHOBHblE TpeHAbl B pa3sutun "ViHTepHeTa Bewein" B Poccuiickon denepaunm n
mupe. Mprmepsbl ycnewHoro BHeapeHus loT-cuctem u cepeucos B Poccuiickoii @enepaunmn, Pecnybnvke TatapcTaH ur.
KasaHw.

3. NpeseHTauus

Tembl 7, 8,9

MNpumMepHbIe BONpoch!:

AHanua cylecTBytoLleii cuTyaumm n Boibop npobnemMatnkn onsg peanna3aumnm TEXHONOrMYECKOro PEWEHNS C MPUMEHEHNEM
"NHTepHeTa Beleir". MNepBuyHoe npoekTnposaHue loT-cuctemsl. MpopaboTka OCHOBHOrO (PyHKLMOHANA, CeTEBbIX
NoOKMOYEHNIA, oopMaTa 1 Tmna nepechinaeMbix AaHHbIX, U T.4. Boibop annapaTHbIX M NPOrpaMMHbIX KOMIOHEHTOB ANS
peanuzaunn. Peanmsaums BbiIbpaHHOro NpoekTa ¢ NpMMEHEHMEM BbIOPaHHbIX annapaTHbIX CPEeACTB, a Takke 00nayHbIX
cepBuCoB A5 06paboTkm 1 XpaHeHWs faHHbIX. [TporpaMMmpoBaHme KOHTponnepoB. PaspaboTka 06naqyHoro npunoXeHns
nns 06paboTkn AaHHbIX. Pa3paboTka KNMEeHTCKOro NpunoxeHus. TecTMpoBaHue 1 Banuaauus npototTuna.

Ok3ameH

Bonpochbl k ak3ameny:

[MpuMepHbIe BONPOCHI:

1. Onpegnenexne noHATNS "VIHTepHeT Belein".

2. MNpumepbl npuMeHeHns "VIHTepHeTa Bewein".

3. OcHoBHble 0bnacTn npumeHeHns "VIHTepHeTa Beleir".

4. Victopusa nossneHmsa n passntua "MIHtepHeTta Bewen".

5. OcHoBHbIE hakTOpbl, NOBAMABLWKE HA pa3suTue "MIHTepHeTa Bewein".

. OcHoBHble obnacTtu
. OCHOBHble ghaKTopbl,



6. KoHeuHble ycTporcTea 1 ux ponb B apxutektype "MintepHeta Beweid".

7. MpuMepbl U OCHOBHblE 06NACTV NPUMEHEHMUS [ATYMKOB U aKTyaTopOB.

8. Crnocobbl NOAKOYEHMS ATYMKOB U aKTyaTOPOB K MUKPOKOHTPONIEPaM.

9. PasHnua mexay MMkponpoLeccopamm, MUKPOKOHTPONEpaMn 1 MUKPOKOMMbIOTEPaMM.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

Onuncanue mukponpoueccopos Arduino.

OnucaHne mukpokomnbioTepos Raspberry Pi.

Ponb ceTteBbix nogknodeHuii B "MIHTepHeTe Bewen".

MpoBoaHble 1 BeCNPOBOLHbIE KaHaNbI CBA3N.

Mpotokonsl IPv4 n IPv6.

MpuLmMnbl NOAKNIOYEHUS YCTPOWCTB B CETb 1 CNocobbl Nnepenadn nHopmaLuu.

CeTeBble TONONOrMKN, NPUMEHSEMbIE ONS NOAKMOYEHNS KOHEYHbIX YCTPOWCTB B CETb.

BecnposogHbie cet Wi-Fi. TexHonorum ZigBee n ee ocobeHHOCTW.

TexHonorust Bluetooth Low Energy n ee ocobeHHocTK.

TexHonorust LPWAN 1 ee ocobeHHoCTU.

MpuMepbl cobrpemblx 1 obpabdaTbiBaeMbix AaHHbIX B loT-cuctemax.

Bonbwwue NanHble (Big Data). OcHoBHbIe xapakTepncTuku Bonblumx JaHHbIX.

CpenlcTBa 1 UHCTPYMEHTbI CTaTMHeCcKon 06paboTku AaHHbIX.

CpencTea v MHCTPYMEHTbLI NOTOKOBOM 06paboTky AaHHbIX.

Cpenctsa 1 UHCTPYMEHTbI XPaHEHWS OaHHbIX.

Pa3HOpOoHOCTb 1 CEMaHTMKA OaHHbIX.

MpumeHeHne cpencte CemaHTuyYeckoro Beba ans cosnaHusi eonHon ceMaHTuyeckon monenu B loT-cuctemax.
MpumeHeHne cpencts MawunHHoro ObyyeHns ons 06paboTku faHHbIX.

CepBUCHO-OPMEHTUPOBAHHBLIE aPXMTEKTYPbI.

ObnayHble BbIYUCNEHUS.

Knaccudprkaums n ocHoBHble Moaeny 06nadHbIX BbIHUCTEHNIA.

Ponb 06nayHbIx BbIYUCAEHM B 06paboTKe 1 XpaHEHUW AaHHbIX, MOonyyaeMblx ot loT-cuctem.

MpuMepbl 0bnayHbIX NNATHOPM 1 CEPBUCOB A5 06pabOTKM N XPaHEHWS LaHHbIX, NonyYyaeMbix 0T loT-cucTem.

MpUHLUMNBI NPOEKTUPOBAHNS U CO30aHUSA NONb30BATENBCKUX NPUIOXEHNI 1 CEPBMCOB Ha OCHOBE loT-cucTtem.
MyTb oT loT-npoToTMNa 40 3aKOHYEHHOrO NpoaykTa (cepsuca).

O630p 6u3HeC-MOLENEN, MPUMEHSIEMbIX ANsi KOMMepLanu3auum loT-npoayKToB.

OcHoBHble TpeHAapbl B passutum "ViHTepHeTa Bewein" B Poccuiickonn denepaumm n mupe.

Mpumepsbl ycnewHoro BHeapeHus loT-cucteM n cepsucos B Poccuiickoii denepaunmn, Pecnybnvke TatapcTaH v r.

KasaHw.

6.4 MeTtoaouyeckue marepuansl, onpegensoLwime npouenypbl oLleHMBaHUA 3HaHUNA, YMEeHUN, HaBbIKOB U (MNK)
onbiTa fesATeNbHOCTU, XapaKTepu3ytoLLLMX 3Tanbl oopMMpPOBaHUS KOMMNETEeHLUI

B K®Y pelictByeT 6annbHO-periTUHroBas cucteMa oLeHKN 3HaHuiA obyyatowmxcs. CyMMapHo no aucumnimnHe (Moaynio)
MOXHO Nony4ntb Makcumym 100 6annoB 3a ceMeCTp, U3 HUX Tekylas paboTta oueHnsaetcs B 50 6annos, ntorosas
goopma koHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".

Ina sk3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (W1K) onbiTa Artan | Konnyectso
KOHTpONSs LesATeNbHOCTU, XapaKTepu3yoLLMx atanbl opMUpOBaHNSA KOMMNETEHLUN 6annos
CemecTp 8

TeKyLLUiA KOHTPONb

KoHTponbHas [KoHTponbHas pabota NpoBOANTCS B Yackl ayAMTOpHOM paboTbl. Obyvatowmecs
paboTa nonyyatoT 3afaHns ons NPOBEPKM YCBOEHWS MPoinAeHHOro Matepuana. Pabota 1 20

BbIMNONHSAETCSA B MMCbMEHHOM BUAE W coaétcs npenogasartento. OueHuBatoTcs
BnageHue matepuanom no teme pa6OTbI, aHanuTnyeckne crnocobHocTu, BnageHue
MeTogaMn, yMeHn4a n HaBblKW, HeobxoOUMble AN15 BbIMONHEHUS 3aaHWA.




dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo

KOHTpoOnsi hesiTeNlbHOCTU, XapaKTepu3yoLLLMX aTanbl hOpMUPOBaHUSA KOMMETEHLUN 6annos
YCTHbIA onpoc |YCTHbIV ONpOC NPOBOAMTCS HAa NPaKTUYECKMX 3aHsATHsX. Obyyatowmecs
BbICTYNalOT C Aoknanamul, COOBWEHNAMN, AOMONHEHNSIMM, YHaCTBYIOT B 2 10

LUCKyCCUK, OTBEYAIOT Ha BOMpOCHl npenogasatens. OLEeHNBAETCS YPOBEHD
LlOMalHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
Mmartepuvan, aHanM3nposaTtb, POPMyNupoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BONPOCHI.

MpeseHTauusi |OB6yvarolwmecs BbINOMHAIOT NPE3eHTaUuo ¢ NPUMEHEeHNEM HeoBX0ONMBbIX
MpOorpaMMHbIX CPEACTB, pelasi B Npe3eHTaumm NocTaBneHHbIe npenoaasarenem 3 20
3apa4n. Oby4aloWniics BbICTYMNaeT C Npe3eHTaumelt Ha 3aHSTUM Unn coaét eé B
3NeKTPOHHOM Buae npenogasatento. OueHVBalOTCS BageHne Matepmanom rno
Teme NpeseHTaumnn, NOrmYHOCTb, MHGPOPMATMBHOCTb, CNOCOObLI MPeacTaBneHns
MHJPOpMaLIMK, pelleHre NOCTaBNEeHHbIX 3a4ad.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMUCLIMMNANHBI. OK3aMeH 50
MPOBOAUTCS B YCTHON MNN NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxatcsl BOonpochl (3anaHuns) no Bcem Temam kypca. Oby4atowemycs naértcs
BpeMs Ha noarotoBky. OLeHnBaeTCs BNageHne Matepmnanom, ero CUCTEMHOE
OoCBO€EHuUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NP
aHanuase NpobneMHbIX CUTyaunin U PeleHN NPaKTUYECKNX 3aAaHniA.

7. MepeyeHb OCHOBHOW U [ONONHUTENBbHOM Yu4ebHOWN NuTepaTypbl, HEO6XOANUMOW ANt OCBOEHUS OUCLUMNINHDI
(moaynsi)
7.1 OcHoBHas nuTeparypa:

NHTepHeT Beweir. iccnenosaHusi n obnacte npuMeHeHus:: MoHorpadovs / E.M. 3apameHckux, N.E. Aptembes. - M.: HALL
NHDPA-M, 2015. - 200 c. - Pexum pgoctyna: http://znanium.com/catalog.php?bookinfo=526946

MporpammupoBaHue Ha s3bike C++: YuebHoe nocobue / T.WN. Hemuoea, C.1O. Nonoea, A.W. TepeHTbes; Moa pea. J1.I'.
rarapuHoii. - M.: Ul POPYM: NHDPA-M, 2012. - 512 c. ISBN 978-5-8199-0492-3 - Pexum gocTyna:
http://znanium.com/catalog.php?bookinfo=244875

Llapes, P. tO. MNporpamMmunpoBaHne Ha si3bike Cu [OnekTpoHHbI pecypc] : y4eb. nocobue / P. 1O. Llapes. - KpacHosipck:
Cwnb. cpenep. yH-T, 2014. - 108 c. - ISBN 978-5-7638-3006-4- Pexxunm goctyna:

http://znanium.com/catalog.php?bookinfo=510946

7.2. [lononHuTenbHas nuTepartypa:

MuKpOKOHTpONNEPbI AN cMcTeM aBToMaTuku: YyebHoe nocobue / Bonoso3os A.M. - Bonoraa:MHdppa-VHxeHepus, 2016.
- 164 c.: ISBN 978-5-9729-0138-8 - Pexum goctyna: http://znanium.com/catalog.php?bookinfo=760122

MporpamMmupyemble KOHTPONNEPLI B CUCTEMAX NPOMbIWIEHHO aBToMaTmaaumn: YuyebHuk / Wuwoe O.B. - M.: HALL
NH®DPA-M, 2016. - 365 c. - (Bbicwee obpazoBaHue: bakanaspuar) ISBN 978-5-16-011205-3- Pexum goctyna:
http://znanium.com/catalog.php?bookinfo=515991

BeeneHue B obnayHble BbluMcneHust u texHonorum / Mybapes B.B., CaBynbumk C.A. - HoBocn6.:HI'TY, 2013. - 48 c.: ISBN
978-5-7782-2252-6- Pexum pocrtyna: http://znanium.com/catalog.php?bookinfo=557005

8. NepeueHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONSA
OCBOEHUS OUCLUMNUHBI (MOOYS)

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. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXCs MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)

Bupg pa6ot MeTtoauueckme peKkoMeHaaLmmn

nabopatopHblie | Mpu noaroToBke K NpakTMieckum nabopaTopHbIM 3aHATUSIM CTYIEHTY PEKOMeHIyeTcs: -

paboThbl camocTosiTeNbHO 3a6naroBpeMeHHO NoBTOPUTL y4ebHbIN MaTepuan, npennaraemblii Ha
NEKLMOHHBIX 1 MPaKTUYECKUX 3aHATUSIX; - 3apaHee yoenmTbes B Hanmuum n pabotocnocobHoCTH
Ha NepcoHanbHOM KOMMboTepe HeoOX0AUMOro AN BbINONHEHUS PpaboTbl NPOrPaMMHOro
obecrneyeHus;




Bup pabot MeTtoaunyeckue peKkomeHaauum

CaMOCTOsATENIbHAA rlpI/ICTyﬂaFI K CaMOCTOATENIbHOMY U3YHEHUIO ONCUUNMNIINHDI, CTYOEHTY HeobX0AUMO BHUMATENbHO
pa60Ta 03HaKOMUTbLCH C TEMATUYECKNM MNMAHOM 3aHATUIA, CIINCKOM peKOMeH,ElOBaHHOIZ nnteparypbl.

Cne,u,yeT YACHUTb NOCNnenoBaTte/ibHOCTb BbIMOJIHEHNA NHONBUOYANbHbIX y‘-leéHbIX 3a0aHuni. I'Ip|/|

BO3HUKHOBEHUW CIIOXHOCTEN CTyOEeHT Brnpase O6paTI/ITbCS| 3a KOHCYﬂbTaLI,I/IeI7I K npenogaesartento.

yCTHbIVi onpoc | IMpn NoAroToBKe K yCTHOMY OMPOCY, NPOBOAUMOMY B HaYane Kaxaoro 3aHATUS, CTYOEHTY
PEKOMEHAOYETCS: - CAMOCTOATENbHO 3a61aroBpeMeHHO NOBTOPUTL Y4ebHbI MaTepuan,
npeanaraemblii Ha IEKLMOHHBIX U NPaKTUYECKNX 3aHSATUSAX; - NMPU HE0BX04MMOCTU
BOCMO/b30BATLCS LOMOHUTENbHOW y4eBHOM NnMTepaTypoii, CornacoBaHHOM C NpenonaBaTenem;
06paTUTbCS 3a KOHCynbTaumeit K npenogasaTento.

npes3eHtTauns I'Ip|/| noaroToBke npeseHtaunn rno NToram rpynnoBoro npoekTa CTyaeHTy peKoOMeHayeTCA
cnepnosatb CTaHOAPTHOMY ma6n0Hy, noarotoBneHHOMy npenonaBaresieM. rlpe3eHTaLl,I/I$| OONXHa
OXBaTblBaTb OCHOBHbIE aCMNEeKTbl pa60TbI Hand rpynnoBbiM NPOEKTOM, a TakKXe pacKkpbiBaTb pPO/b U
BKia[ Kaxnoro y4aCTHuKa npoekra. I'Ip|/| 3aumnTte npe3eHTaunnm CTyageHTy cnengyeT 4eTko 4eTko U
CTPYKTYPUpPOBaAHO U3NOXNTb Matepuan B OTBeAEHHOE BpeM4, a TakXe OTBETUTb Ha
OONOoNHNUTEeNbHbIE BOMPOCHI.

KOHTponbHas | [Mpu BbINONHEHUM KOHTPONBHOM PaboThl MO ONPEneNeHHO TEME CTYAEHTY HEOBX0AUMO: -
paboTa MNpocMoTpeTb Npe3eHTauum UM KOHCMEKTbl MO U3YYEHHOR TeMe, COeNaHHbIe BO BPEMS NEKUNM; -

CocTtaBunTb (Npy HEOHXOAMMOCTN) NNaH BbINONHEHNSA 3a8aHus; - N3yuntb 3apaHee

COOTBETCTBYIOWMIA MaTepuan; - HeTko 1 CTPYKTyprpOBaHO M3N0OXMTb OTBET HA BOMPOC.

9K3aMeH 3aBepLialowmm aTanom N3y4eHns OUCUUNIUHbI SBNSETCS aTTecTauns B Buae ak3ameHa. ns
MOAroTOBKM K 3K3aMeHy CTyAEeHTY peKOMEHAOBAHO: - CAMOCTOSITENbHO NOBTOPUTL Y4eBHbIi
mMartepuan, npennaraemblil Ha NEKUMOHHbIX U MPaKTUYECKMX 3aHATUSAX B

TeyeHue Bcero ceMmectpa obydyeHus:; - pu HeobxoAMMOCTY BOCMOb30BATLCS AOMONHUTENBHOM
y4yebHO nTepaTypoii, CornacoBaHHON ¢ NpenonasaTenem.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOMMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKJouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHune aucumnnuHbl "VIHTEPHET Bellei" npeanonaraeT UCNoNb30BaHNE CNEOYOWEro NPOrPaMMHOro 06ecneyeHns
WHOPOPMALIMOHHO-CMPaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian
Bpayaep Mozilla Firefox
Bpayaep Google Chrome

YyebHo-meToamyeckas nutepatypa ons AaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B BNEKTPOHHO-BMBNNOTEYHOR cncTeMe
"ZNANIUM.COM", pocTyn k KoTopoi npenoctaeneH obyyatowmmes. S6C "ZNANIUM.COM" conepxut npon3seneHns
KPYMHEeWWMNX POCCUACKMNX Y4EHBIX, PYKOBOAUTENEN rocynapCTBEHHbIX OPraHoBs, npenoaasarenei Beylmx By30B CTpaHbl,
BbICOKOKBaNMULMPOBAHHbIX CNELManMcToB B pasnuyHbix cgpepax busHeca. ®oHn 61bnMotekn cpopMUpPOBaH C y4eTOM
BCEX U3MEHEHUI 0bpa3oBaTenbHbIx CTAaHAAPTOB W BKOYaEeT y4ebHMKN, yuebHble nocobus, yuebHo-MeToANYECKME
KOMMNeKChbl, MOHOrpadoun, astTopedeparbl, guccepTauunm, SHUMKIoNeaMmn, CnoBapu U CrpaBoYHNKN,
3aKoHOAAaTeNbHO-HOPMATMBHbIE AOKYMEHTI, CrieunanbHble Nnepnuoanyeckme n3aaHns n N3faHus, Bbinyckaemble
nspnatenbcteamm By3oB. B HacToswee Bpems 95C ZNANIUM.COM cooTBeTcTBYET BCEM TpeboBaHUAM doenepanbHblX
rocynapcTBeHHbIx obpa3oBaTenbHbix CTaHAAPTOB Bbiclero obpasosanHus (PrOC BO) HOBOro NokoneHus.

11. OnncaHue maTepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTeNnbHOro
npoLecca no gucuuniavHe (Moayno)

OcBoeHure aucumnamnHbl "VIHTepHeT Belleid" npeanonaraeT UCNoNb30BaHUe Cneayowero MaTepmanbHO-TEXHUYECKOoro
obecneyeHuns:



MynbTMeouiitHas ayautopusi, BMECTUMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayantopus COCTOUT 13
WHTErPUPOBaHHbIX MHXEHEPHbIX CUCTEM C €OMHOW CUCTEMOW YNPaBAEHUs, OCHALLEHHas COBPEMEHHbLIMU CPELACTBAMM
BOCMPOW3BEAEHNS 1 BU3yanm3auum noboi Buaeo u ayano nHpopMaLmm, NonyyeHnst U nepenadm anekTpoHHbIX
[OKyMEHTOB. TrvnoBas KoMnaekTaums MynbTUMENAHON ayaAUTOPMU COCTOUT M3: MybTUMEOUAHOMO NPOEKTopa,
ABTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, aKyCTUYECKOW CUCTEMbI, @ TakXe MHTEPaKTUBHOM TPUOYHbI
npenonasaTens, BKAoYaWen Ta4-CKpH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEePCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdbepeHL-MNKpOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHns obopynoBaHneM, nHTepdoeiicbl noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens sSBNSAeTCS KNOYEBLIM 3NIEMEHTOM yNpaBneHns, 06 beANHSIOWMNM BCE YCTPOMCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONMHOLEHHbIM paboynmM MecToM npenonasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIErko ynpaBnsiTb BCEW CUCTEMOW, HE OTX0AS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHATNS,
npe3eHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUAbl ayAUTOPHOM Harpyskim obydatolmxcs B yao6HOR 1 [OCTYMHOM
LNsl HUX OOPME C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00Y4YEHMs, B TOM YAC/E C UCMONb30BAHNEM B
npotiecce 0byyeHns BCEX KOPMOPaTMBHbIX pecypcoB. MynbTuMeonitHas ayaiMTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LLOCTYMNOM B CETb UHTEPHET. KoMNbloTepHOE 060pyi0oBAHMEM MMEET COOTBETCTBYIOLWEE NULIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

KomnbloTepHbIli Knace, npeactaensiowmii coboli paboyee MecTo npenonasatens u He meHee 15 paboumx mect
CTYLEHTOB, BK/HOYAIOWMX KOMNBIOTEPHbIA CTON, CTYN, MEPCOHAbHbIV KOMMAbIOTEP, MLEH3NOHHOE MPOrpamMMHOE
obecneyeHune. Kaxablii KOMNbOTEP UMEET WNPOKOMONOCHLI OOCTYN B CeTb VIHTepHeT. Bce KoMnbloTepbl NOOKIOYEHbI K
KoprnopaTtusHOW KoMmnbioTepHon cetn KDY n HaxogaTcs B €4MHOM LOMEHE.

12. Cpe.n,cma ajantauummv npenogasaHus auCcUNNNIUHBbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaNUAOoOB U nNuu C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pas3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS creaytowme MeToapl 1 TexXHonorum, obneryarowme
BOCMpUSTUE NHpopMaLMK 0By4YaoWMMNCs MHBANIMAAMY U INLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BepCumn Ntoboro HETEKCTOBOrO KOHTEHTA [/1sl er0 BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,ﬂ,06HbIe ONS pas3nnyHbIX NoNb30BaTeNen;

- CO3[aHWe KOHTEHTA, KOTOPbIV MOXHO NPeLCTaBUTb B Pa3NnYHbIX BuLax 6€3 noTepn AaHHbIX UNu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabypoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NpPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUS KOHTEHTOM C KNnaBmaTyphbl;

- co3QaHne BO3MOXHOCTEN ansi o0y4atolmMxcsl BOCMNPUHUMATD OfHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, YTobbl NMLA C HAPYLWEHUSIMM CNyXa NosydYany MHGPOPMaLMIO BU3YyanbHO, C HAPYLWEHUSIMU 3PEeHNS -
ayamarnbHo;

- NPYMEHEeHNe NPOrpaMMHbIX CPEACTB, 06ecneyMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCUUMNMHON, 3a CHET aNlbTepPHATMBHbIX CNOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILIMOHHBIX
TEXHONOIA;

- NPYMEHeHNe ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOMI Ans nepenadn MHOPMaLUK, OpraHn3aumnn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl obydatollerocs ¢ npenoaasartenem, B TOM Ynicne Be6UHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl ANS NPOBEAEHUS BUPTYaNbHbIX NEKLIMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4ACTHNKOB
IMCTaHUMOHHOro 06y4yeHus, NpoBeieHNs CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamn 1 3aWuThl BbINONHEHHbIX paboT,
NpoBeIeHNS TPEHVUHIOB, OpraHM3aLmmn KONNeKTUBHOWM paboThbl;

- PVMEHEeHNe ONCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA Os OpraHM3aummn GOOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYEHne NPOOONXUTENbHOCTY caa4ym oby4atolyMMcs UHBANUOOM UK NINLOM C OrPaHNYeHHbIMU BOSMOXHOCTSMU
3[10pOBbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOOONXUTENBHOCTU UX CAAYN:

- NPOOMXWTENbHOCTU caa4m 3a4éta UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4yeM Ha 90 MUHYT;
- NPOAONXNTENbHOCTM NOAroTOBKM 06yyatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm @rOC BO n yyebHbiM nnaHom no HanpasneHuto 09.03.04
"MporpaMMHas HXeHepusa" 1 NPOoOUN0 NOArOTOBKN TexHonornm paspaboTky MHPOPMALNOHHBIX CUCTEM .



