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AHHOTAIUA

Hucunmmna «VHTEpHET Bewle B 3JIEKTPOIHEPTETUKE» sBISETCA  (aKyIbTaTUBHOM
JUCIUIIIMHON o0Opa3zoBaTenbHON TMporpamMmbl 1o crnenuaibHocTH  «13.05.02  «CriennanbHbIe
ANEKTPOMEXAHUUYECKHE  CHUCTEMBbD»  HAMNPABJICHHOCTh  «DJIEKTPOMEXAHUYECKUE  CHCTEMbI
CIIENUATILHBIX YCTPOUCTB M u3Aenuity. Jucuummnaa peanusyercs kadeapoit Ne32.

JuctumiimHa He SBISICTCS 00s3aTelbHOW MPU OCBOCHHM OOYYarOUIMMCS 00pa3oBaTEIbHON
nporpaMMbl M HalpaBlieHa Ha yriyoneHHoe (QopmupoBaHue oO0IIENpoecCHOHANTBHBIX
KOMIIETEHLIH:

OIIK-4  «cmocoOHOCTh MPHUMEHSTh  JOCTHDKEHHS  COBPEMEHHBIX  HMH(MOPMAIIMOHHBIX
TEXHOJIOTHH il Toncka W 00paboTku Oonbmmx 00BeMOB WHGOPMAIMU TIO MPOQPIITIO
JESITETbHOCTH B TIIO0AIBHBIX KOMITBIOTEPHBIX CHCTEMAaX, CETSAX, B OMOIMOTEYHBIX (DOH/IAX U B MHBIX
UCTOYHUKAX UH(OPMAIHN.

ConepxaHue JUCHUILTAHBI OXBaThIBAECT KPYT BOIMPOCOB, CBSI3aHHBIX C HpuMeHeHueMm 0T-
TEXHOJIOTHH B AJIEKTPOIHEPTETHKE.

[IpenoaBaHye AMCIUILUIMHBI TPEAYCMATPUBACT CIIEAYIOIINE GOPMBI OpraHU3alUd Y4eOHOTO
mpoiiecca: JISKIIUU, CaMOCTOsATeIbHAs paboTa 00y4aromerocs.

[IporpaMMo#l TUCHMILIMHBI TPEAYCMOTPEHBI CIICAYIONIME BUABI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAS aTTecTalus B popme 3auera.

OO61mas TpyA0€MKOCTh OCBOEHUS IUCLHUIIIMHBI COCTABIISET 2 3a4eTHBIX €UHUIIBI, 72 Yaca.
SI3bIK OOyUEHUS 110 TUCIUILIMHE «PYCCKUI.



IlepeyeHb MUIaHUPYEMBIX Pe3yJaIbTATOB 00y4eHHS MO JTUCUMILINHE

1.1. Henau npenogaBaHus JUCHUILIAHBI

OCHOBHOU TEJIBIO MPENO/IaBaHuUs JAHHON JUCIUTUTHHBI SBIsIeTCS (POpMUPOBAHUE CHCTEMHOTO
0a30BOro MpEJCTaBICHUS, IEPBUYHBIX 3HAHUM, YMEHUN M HABBIKOB CTYACHTOB 1O ocHoBam |OT-
TEXHOJIOTUH, mporpaMMmupoBanusi l0T-cucreM © OCOOCHHOCTEH CETEBOrO M MEXKCETEBOTO
B3aUMO/JICUCTBUS YCTPOUCTB.

1.2. IlepeyeHb NJIAHUPYEMBbIX Pe3yJIbTATOB 00yUeHHs MO UCHHUILIMHE, COOTHECEHHBIX ¢
IUVIAHMPYeMbIMHU pe3yJbTaTaMu ocBoeHus OI1

B pe3ynbrare ocBOSHUS TUCIUTUIHHBI 00yJaIONTUICS PACIIHPSET CIEAYIOIINE KOMIETCHIIUHN:

OIIK-4 «crnocoOHOCTh MPUMEHSTh  JIOCTHIKEHUS  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX
TEXHOJOTHUM I
MOMCKa U 00pabOTKU O0NBIIMX 00bEMOB MHPOPMAIIUU 10 TPOGUITIO IEATEILHOCTH B TI100aTbHBIX
KOMITBIOTEPHBIX CUCTEMAaX, CETSAX, B OMOIMOTEYHBIX (POHIAX U B MHBIX HCTOUHUKAX UH(POPMAIUI:
3HATh - METOAbI 00Pa0OTKH HH(POPMAIINH; METObI aHATIN3a U CUCTeMaTU3aluu HHPOpMaInu.
YMETh - COOMpaTh HAYYHO-TEXHUUYECKYIO HH(OPMAIIUIO 110 TEMATHKE UCCIIEAOBAHUS; 00padaThiBaTh
HAyYHO-TEXHUUYECKYI0  HMHPOpMAIMI0O MO TEeMaTUKEe HCCIENOBaHUS;  aHAIU3UPOBATh U
CUCTEMATH3UPOBATh HAYYHO-TEXHUYICCKYIO HH(POPMAIIHIO TI0 TEMATHKE HCCIIETOBaAHUS.
BJIQ/IETh HAaBBIKAMHU - HaBBIKAMH CcOOpa HayYHO-TEXHHUYECKOH HWHGOpMaluMu IO TeMaTHKe
WCCIICIOBAHMSI; HaBBIKAMH OOpa0OTKH HAy4YHO-TEXHUYECKOW WH(GOpMAIMM 10 TEMaTUKE
WCCJICIOBaHMsI; HAaBbIKAMU aHajdM3a M CUCTEeMAaTH3allMd HAyYHO-TEXHHYECKOH HH(opManuud 1o
TEMaTHKE UCCIICIOBAHMUS.
UMETh OIIBIT JEATCIIBHOCTH - cOOpa Hay4YHO-TeXHUYEeCKOW HWH(popManuu, oOpaboTKH HaydHO-
TEXHUUYECKON HHPOpMAIIIH.

2. MecTo nucuMIuInHbI B cTpykType OIl
JucnuminHa 6a3upyeTcsl Ha 3HAHUSAX, paHee NPUOOPETEHHBIX OOYUYaIOLUMUCS MPU U3y4YEHUU
CJICAYIOUIMX JAUCLUIUINH:
— ®@usnka
— DJEeKTPOTEeXHUKA
— Maremaruka
— IlporpamMmupoBaHne Ha SI3bIKaX BEICOKOTO YPOBHS.

3. OobeMm aucuumiannel B 3E/akageM. yac
Jannbie 06 o0mieM o0beMe AUCIUIUIMHBI, TPYIOEMKOCTH OTIEIbHBIX BHAOB yueOHOUM pabOThI 1O

IUCLUIUIMHE (M pacipeaeIeHue 3TOH TPYA0EMKOCTH 10 CEMECTpaM) MpeJICTaBlIeHb! B Tabuue 1

Ta6muma 1 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

Bug yueOHOU paboThl TpynoemMKocTh 1o
Bcero
cemecTpam
No8
1 2 3
O6Iast TPY10eMKOCTH 2/ 72 2/ 72
AucHMIInHbI, 3E/(49ac)
Ayoumopuvie 3auamus, BCero vac., 17 17
B mom uucne




nexuun (JI), (gac) 17 17
[IpakTu4eckne/ceMUHAPCKUE 3aHATHS 0 0
(I13), (9ac)

nabopatopusie pabotsl (JIP), (dac) 0 0
KypcoBoii mpoekt (padota) (KII, KP), 0 0
(Jac)

Dk3ameH, (Jac) 0 0
Camocmoamenvnasn paboma, BCETO 55 55
Buja npoMe:kyTOYHOr0 KOHTPOJIA: 3auer 3auer
3adet, Audd. 3a4ueT, sk3aMeH (3auer,

Audd. 3a4, Ik3.)

4. Conepxanmne TUCUMILUIHHBI

4.1. PacnpenesieHue TPYA0eMKOCTH THCIHIIIUHBI

1o pasjaejiaM U BHJAaM 3aHATHI

Pazensl 1 TeMBI AUCHUILIMHBI U KX TPYIOEMKOCTH IIPUBEICHBI B TAOIUIIE 2.

Tabymma 2. — Pa3aensl, TeMbl JUCHUTIIUHBI K UX TPYAOEMKOCTh
Paznensl, TEMBI JUCLIMIIINHBI Jlexkuun 113 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 8

Paznen 1. O61ue moaoKeHNsT HHTEPHETA 3 0 0 0 9
BellEH
Paznen 2. PanrovactoTHas uaeHTHOUKAIHS 2 0 0 0 9
RFID
Paznen 3. becnipoBo/iHbIE CEHCOPHBIE CETH 3 0 0 0 9
WSN
Paznen 4. MexxmanmHHbIE KOMMYHUKAITHH 3 0 0 0 9
M2M
Paznen 5. CranaapThl ¥ IPOTOKOJIBI IEpeayy| 3 0 0 0 10
na"HeIX B [oT
Paznen 6. [Ipaktuueckas peanmuzaus loT 3 0 0 0 9
Hroro B cemecTpe: 17 0 0 0 55
Hroro: 17 0 0 0 55

4.2. CopepixaHue pa3iejioB U TeM JEeKIMOHHBIX 3aHATHIA

ConeprkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHATHI PUBEIACHO B TabmuIe 3.

Ta6m/1ua 3- CO,Z[Cp)KaHI/IC pa3aciioB U TEM JICKIITUMOHHBIX 3aHATUH

Howmep pa3znena

HazBanue u COACPIKAaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATUH

1 1.1 Otkyna Bo3Huk HTepHET Bemeii?
1.2 bazossie npuHIUns! 0T
1.3 Craagaptu3zaruu [oT




1.4 Apxurekrtypa IoT

1.5 Be0 Bemmeit WoT

1.6 KorautueHsiii MaTepHET Bemiei CloT

1.7 CriocoObl B3aMOJICHCTBUS C MHTEPHET-BEIIaMU

1.8 3penocth koHuenuuu [0T U COCTaBNAIOMINX €€ TEXHOJIOTHI
1.9 Bzaumoneiicteue loT ¢ mepcieKTHBHBIMU HH(POKOMMYHUKAITHOHHBIMH
TEXHOJIOTHSIMH

1.10HampaBnenus npaktudeckoro npumeHenus loT
1.111aTepHET HAHO-BEIICH

1.12Iransl 1 iporuo3sl BHeApeHus [oT

1.13I1poGnemsr BHeapenus loT

2.1. Obume cBeneHus 0 paguoYacToTHON uaeHTudukaunu RFID

2.2. Metku RFID

2.3. CuutsiBaromue ycrporcrsa RFID

2.4. Cranpaptuzanus texnonoruu RFID

2.5. CoBpeMeHHOE COCTOSHHE M ITePCIIEKTUBHI Pa3BUTHA TexHoaorun RFID
2.6. O6nactu npumenenust RFID-TexHomorui

3.1. OcHOBHBIE MMOHATHUS U PUHLUIIBI CEHCOPHBIX CETEH
3.2. ba3oBas apXUTEKTypa CEHCOPHOI ceTH

3.3. V31b1 OecripoBOJHOM CEHCOPHOM ceTn

3.4. Croco0Os1 iepenaun ganHbIX B BCC

3.5. IIpoTokoibl u TexHOJMOTUU Tiepeaadn JaHabix B bCC
3.6. Tunsl y3noB BCC

3.7. Tunossle apxuTekTypbl U Tonosnoruu bCC

3.8. Pexxumsl padoter BCC

3.9. IIpotoxoinsl Mmapmpytuzauuu B BCC

3.10 Mo6unsabie BCC

3.11 Conpspxenne BCC ¢ ceTssMu 00IIEro MoJib30BaHUS
3.12 [Ipo6memsr peamuzamuu bCC

3.13 Dnekrponuranue y3inoB BCC oT BHEIHEH Cpe/ib
3.14 BCC u UnTepHeT Bemie

4.1 Obume npuHIHEI M2M

4.2 Cragmaptuzanus M2M

4.3 KoMmmyHukanuu Manoro paguyca neictsus NFC

4.4 TlpomblIlIeHHBIE CeTH A peanusanun M2M

4.5 CoBpeMeHHOE COCTOSIHHE U MEPCIEKTUBBI IpUMeHEHMsI M2M

5.1 Kimaccudukanus TexHONIOTHi iepenayn qaHHbIX B [0T
5.2 Cranpapr IEEE Std 802.15.4

5.3 Cranpapr ZigBee

5.4 Cranpapt 6LOWPAN

5.5 Crannmaptel WirelessHART u ISA100.11a

5.6 Crannapt Z-Wave

5.7 Cranpapr Bluetooth Low Energy

5.8 CemeiictBo crangaproB IEEE 802.11

5.9 Crannmapr DECT ULE

5.10 IIpotoxon MQTT

6.1. «YMHas ruianera»

6.2. «YMHBII TOpOI»

6.3. «YMHBIA JOM»

6.4. «YMHas sHEprUsD»

6.5. «YMHBIH TpaHCTIOPT»
6.6. «YMHOE IPOU3BOJCTBO»




6.7. «YMHast MEIUITHA)Y

6.8. «YMHAas KU3HB)»

4.3. IlpakTnyeckue (CeMMHAPCKHE) 3aHATHSA
Tembl IPaKTUUECKUX 3aHATUI U UX TPYJOEMKOCTb IIPUBEIEHBI B Ta0nuLE 4.

Tabnuna 4 — [IpakTuueckue 3aHATHS U UX TPYJOEMKOCTh

Ne T Ne
2 . . | TpynoeMKocCTb, | paznena
/| TeMBI MPaKTHYCCKUX 3aHATHI DopMBbI IPAKTUYECKHX 3aHATHH (4ac) ’ )leI/ICfI -
JIMHBI
Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO
Bceero:
4.4. JlaGopaTopHble 3aHATHS
Tewmbl 1a00paTOPHBIX 3aHATUN U UX TPYILOEMKOCTh IPUBEEHBI B TAOIULE 5.
Tabnuua 5 — JIaGopaTopHble 3aHATHUS U UX TPYJOEMKOCTb
No T
B JIOEMKOCTb
HaumenoBanue nabopatopHbsix padoT by ' | Nepaszena
n/m (1ac) JUCLIUILINHBI

Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero:

4.5. KypcoBoe npoexTupoBanue (padora)

VYueOHBIM IIJIAHOM HeE MpEAYCMOTPCHO

4.6. CamocrosiTeJbHAasA padoTa 00y4arOLIUXCS
Bugpsl camocTosTensHON paboThI M €€ TPYI0EMKOCTh ITPUBEIeHb! B Tabnu1e 6.

Tabnuna 6 Buasl caMmocTosTENbHON pabOTHI U €€ TPYA0EMKOCTh

Bun camocTosTenbHON pabOThI Bcero, gac |CemecTp 8, uac
1 2 3
CamocrosiTe1bHas paboTa, BCEro 55 55

H3yYeHHUE TEOPETUIECKOr0 MaTeprala -
quctutInHe (TO)

kypcoBoe mpoektupoBanue (KII, KP) - -

pacuetHo-Tpaduueckue 3aaanus (P1'3) - -

BhINONTHEHKE pedepata (P) - -

IToaroroBka k Texymiemy kKoHTpoo (TK) - -

JnoMainHee 3agadue (13) - -

KOHTPOJIbHBIE paboThl 3a049HHKOB (KP3) - -




5. IlepeyeHb y4eOHO-MeTOAUYECKOTO O0ecTiedeH s IJIsl CAMOCTOSATeIbHOU

patdoThl 00yYAKOIIMXCH MO JUCHUIIMHE (MOTYJIIO)
Y4eOHO-MeTOIMYEeCKHE MaTepHajbl JUIsl CAMOCTOSTENbHON paboThl 0OydYarOMMXCsl yKa3aHbl B

.o 8-10.

6. IlepeyeHb OCHOBHOII U JOMOJHHUTEILHOI JIUTEPATYPHI
6.1. OcHoBHasi JIuTepaTypa
[TepeyeHb OCHOBHOM JTUTEPATYPHI IPUBEICH B TAOIHIIE .

Tabnuna 7 — IlepeueHb OCHOBHOM JIUTEPATypHI

Mudp bubnmorpaduyeckas ccpuika / KonnuecTtBo
9K3EMILISPOB B
URL anpec o6ubnmmoTexe
(kpome
ANEKTPOHHBIX
9K3EMILISPOB)
VK HHuTtepHeT Bemielt, YueOHoe mocodoue
004.738.5: ) ) . .
621.391 http://elib.psuti.ru/Roslyakov_Vanyashin_Grebeshkov_Internet_veschej.pdf
6.2. JlonoJIHUTe/ILHASA JIUTEpaTypa
[lepevyeHb JONOTHUTENBHOM TUTEPATYpPHI IPUBECH B Tabmwmie 8.
Tabmuua 8 — [lepeveHsb JONOTHUTENBHOM JTUTEPATYPHI
udp bubnuorpaduyeckas ccoiika/ URL | KonruecTBO 3K3eMILISIPOB B OMOIHOTEKE
azapec (KpoMe 3IIeKTPOHHBIX IK3EMILISIPOB)

He npenycmorpeno

7. TlepeueHb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
MHTEPHET, Heo0X0AMMBIX JJisl 0CBOEHHUS AUCIUILINHbI
[Tepeuens pecypcoB uHpoOpMaroHHO-TenekommyHukannonHoi cetn MHTEPHET, neoOxonumeix
JUTSL OCBOCHHUSI TUCITUIUIMHBI TIpUBeieH B Tabmuie 9.

Tabmuma 9 — Ilepedyens pecypcoB uHdpopmannoHHo-Tenekommynukanuonnoi cetu MHTEPHET,
HEOOXOJUMBIX JIJIS1 OCBOCHUS TUCIUTUIMHBI

URL anpec HaumenoBanue

https://iot.ru HoBoctu NHTepHeTa Berei

8. IlepeueHb HHGOPMALMOHHBIX TEXHOJIOTHIi, UCTIOJIb3yeMBbIX MPH

OCYIIeCTBJIEHMH 00Pa30BATEJIbHOI0 MPOIECCA N0 AUCIHUILINHE
8.1. Ilepeyens MpOorpaMMHOro odecneyeHust
[lepedeHp UCTIONB3yeMOTr0 TPOTPAMMHOTO oOecriedeHus npeacTasieH B Tadmmie 10.

Tabmuma 10 — [lepedeHb mporpaMMHOTO 00eCTICUCHHUS

Ne mi/mt HaunmenoBauue




1. OneparrionHast cuctema Linux 14.04 LTS

2. Cucrema st oOHApYKEHHS TEKCTOBBIX 3aMMCTBOBAaHUH B y4EOHBIX U HAYYHBIX paboTax
«Artumnaruar BY3»

3. WuTerpupoBanHas cpeaa pa3paboTku mporpaMMHoro odecrieuenus Pycharm

8.2. IlepeyeHb HHPOPMAIMOHHO-CIIPABOYHBIX CHCTEM
[lepeuenpb UCTIONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM INpeCTaBiIeH B Tabmuue 11.
Tabmuua 11 — Ilepeuerr nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaunmenoBanue

1.

ABTOMAaTH3MpOBaHHAs HH(OPMAIIMOHHO-CIIPAaBOYHAS CUCTEMA

9. MaTepl/IaJILHO-TeXHI/I‘leCKaH 6333, HCOﬁXO)II’IMaﬂ AJIA OCYIIECTBJICHUA

06p330BaTeJIbHOI'O nmponoecca 1mo IMCumIJIinae
CocraB MaTepuaIbHO-TEXHHUECKOM 0a3bl IIPEICTaBIICH B TabuIe 12.

Tabnuma 12 — CocraB MaTepruaaIbHO-TEXHUUSCKON 0a3bl

Howmep aynutopuu
Ne n/nt HaumeHnoBaHMe cOCTaBHON YacTH MaTepUalIbHO-TEXHUYECKOH 0a3bl (mpu
HE00XO0JMMOCTH)
1 JlexunoHHas ayguTopus ayn. 21-16

10. q)OHIl OLCHOYHbBIX CPEACTB 1JIA MPOBCACHUA HpOMe)I(yTO‘IHOﬁ arTrecranuu
00y4aroIUXCcH M0 JUCHUIJINHE
10.1. CocraB (hoHIa OIICHOYHBIX CPEJICTB MPUBEICH B TabmuIe 13
Tabmuna 13 - CoctaB ¢oHIa OIIEHOYHBIX CPENICTB ISl IPOMEKYTOUHOM aTTeCTaINH

Bua npomexyTo4HON aTTecTaluu [IpuMepHBIii TIepeYeHb OLICHOYHBIX CPEACTB
TectupoBanue B yeM CYTb 1501(S7¢ IIOBCEMECTHOM
KOMITbIOTEpHU3alUN?;
IIepeuncnure OCHOBHBIE HaIpaBJICHUSA

npaktryeckoro BHeapenus [oT;

VYKa)kuTe OCHOBHBIE JBIKYIIME CUIIBI U Oapbepbl Ha
IyTH BHeApeHus MHTepHera Bemew;

KakoBo Ha3HaueHHE CUCTEMBI PaAMONICHTH(PHUKAIIUN
RFID;

10.2. TlepeueHb KOMIETEHIM, OTHOCSIIUXCA K IUCHMIUIMHE, W ATanbl MX (OPMHUPOBAHUS B
MIPOIIECCE OCBOEHUS 00pa30BaTEILHOM MPOTPaMMBI TIPUBEICHBI B Ta0wuIe 14.

Tabmuua 14 — IlepeueHb KOMIIETEHIMH C yKa3aHMEM JTaroB MX (OpMUpOBaHHS B Mpoliecce
0CBOEHUs1 00pa30BaTeNbHOM MPOrpamMmbl

Otanbl GOPMUPOBAHKS KOMIIETEHITUN 10

Howmep cemectpa
JTUCLUIUTMHAM/TIpaKTHKaM B riporecce ocBoerus OI1

OIIK-4 «cnocoOHOCTh TPUMEHSTH JOCTHKEHHSI COBPEMEHHbBIX HHPOPMALMOHHBIX TEXHOJIOTUI /IS
noucka 1 00paboTku OGONbIINX 00beMOB MH(GOPMALIUU O MPO(UIIO EATETBHOCTH B IN100aTbHBIX
KOMITHIOTEPHBIX CHCTEMAaX, CETAX, B OMOIMOTEUHBIX (DOH/IAX U B MHBIX NCTOUHUKAX WHPOPMAIIAN)
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Marematuka. MaTeMaTU4EeCKUU aHAIN3

Marematuka. MaTeMaTUYeCKUH aHAIN3

HudopmaninoHHbIE TEXHOJIOTUN

[TpuknanHoe nporpaMMHpOBaHHE

OO BN

NuTepHeT Belen B 2JIIEKTPOIHEPIETUKE

10.3. B kadecTBe KpUTEPHEB OLICHKH YPOBHS CHOPMHUPOBAHHOCTH (OCBOCHHS) Y OOYYAFOITHXCS
KOMITETEHIIMI MPUMEHSETCs IIKajla MOIyJIbHO—PEUTHHIOBOM CHUCTEMbI yHUBepcuTeTa. B Tabnmue
15 mupencraBinena 100—OamnpHas u  4-OayutbHas IIKanbl JJIS  OIEHKH C(OPMHUPOBAHHOCTH
KOMIIETCHIIUH.

Ta6mmma 15 —Kpurepuu ornieHku ypoBHSI cPOPMUPOBAHHOCTH KOMIIETEHITUI

Or1reHKa KOMITETEHITUN
100- .
4-6ayutbHas XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI
OayuTbHAs
TIKaa
TIKaa
- oOyuyarouuiicss riay0OKO M BCECTOPOHHE YCBOWJI IPOTrPaMMHBIN
MaTepuan;
- YBEPEHHO, JIOTUYHO, TIOCIIEI0BATEILHO M TPAMOTHO €0 U3JIaraer;
- ONMUpasCh HA 3HAHWS OCHOBHOW W JIOMOJIHUTEIBHOW JIUTEPATYPHI,
85 <K <100 COTIEHO» o0 MPHUBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJIOKEHUS C TIPAKTHUYECKOM
(GAITCHOY | 1 egTenbHOCTBIO HAIPaBIICHUS;
- yMeJio 00OCHOBBIBAET U aPTYMEHTHPYET BbIIBUTAEMbIE UM UJICH;
- JIeJIaeT BBIBOBI M 0000IIECHNS;
- CBOOOJTHO BJIAICET CUCTEMON CHESITMATM3UPOBAHHBIX MMOHSATHH.
- o0yyarouuiicss TBEpI0 YCBOMI MPOTpaMMHBIA MaTepual, TpaMOTHO U
M0 CYIIECTBY U3Jaraer ero, ONHUPasCh Ha 3HAaHUS OCHOBHOMU
JTUTEPaTYPHI;
- HE JIOMYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;
70<K<84 (XOpOLIO» = _ YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTUYECKOW MeATEIbHOCTHIO
(GAATCHO» HaIpaBIICHUS;
- apPrYMEHTHPYET HAyYHBIC ITOJIOKCHHSI,
- JeJaeT BRIBOJBI U 0000IICHHS,
- BIIaJICeT CUCTEMON CIEIUATN3UPOBAHHBIX MOHSATUH.
- oOydaromuiicss YCBOMJI TOJbKO OCHOBHOM MPOTPaMMHBIN MaTepua,
M0 CYIIECTBY H3JIaraeT ero, Onupasich Ha 3HAHUS TOJIBKO OCHOBHOMN
JTUTEPATYPHI,
«YJIOBJIETBO- | - JIOTMYCKAeT HECYIIECCTBEHHBIC OMMUOKH ¥ HETOYHOCTH;
55 <K<69 PUTENBHO» | - HCTBITHIBACT 3aTPyJHEHUS B TMPAKTUYECKOM MPUMEHEHUH 3HAHUUN
«BAYTEHO» | HAINpaBJICHHUS,
- c1ab0 apryMeHTUPYET HAYIHBIE TIOJI0KCHUS;
- 3aTpYyIHSAETCA B (OPMYITUPOBAHUH BHIBOJIOB U 0000IIECHHMIA;
- YACTHYHO BJIAJICET CUCTEMOM CIEIUAIN3HUPOBAHHBIX MOHSATHH.
- oOyvaromuiics HE YCBOWJI 3HAYUTENIbHON 4YacTH MPOrpPaMMHOTO
Marepuana,
(HEYIOBJIETBO | -  JONMYCKaeT CYMIECTBEHHBIC OIMMOKA W  HETOYHOCTH TIPH
K<54 PUTENBHO» | PACCMOTPEHUU TIPOOJIEM B KOHKPETHOM HAlpaBICHUH,
«HE 3aUTE€HO» | - UCIIBITHIBAET TPYIHOCTH B MPAKTUIECKOM MTPUMEHEHUH 3HAHUN;
- HE MOKET apTr'yMEHTHPOBATh HAYYHBIC MTOJIOKCHHUS,
- He OPMYJIMPYET BHIBOJIOB U 00OOIIEHUH.

10.4. TumoBbIle KOHTPOJIBHBIC 3aJJaHUS WA UHBIE MaTEPUAIIbI:
1. Bompocs! (3a1aun) 1uist sk3aMeHa (taduma 16)

Tabnuna 16 — Bompocs! (3agaun) 11 9K3aMeHa
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Ne i/t

[Tepeuens BonmpocoB (3a1a4) 115 IK3aMeHa

VY4eOHBIM MJIAHOM HE IPESYyCMOTPEHO

2. Bonipochl (3amaun) 11 3aueta / nuddepeHmpoBaHHoro 3a4yeta (tadauma 17)

Tabmuna 17 — Bonpocs! (3agaun) ans 3adera / qudd. 3adera

Nen/m | [lepeuens BompocoB (3aa4) ams 3adera / AuddhepeHIIMPOBAHHOTO 3a4eTa

1. Uro Bxoaut B nousitue Miurepuera Bemen?

2. Korna Bo3nuk MHTEpHET Bemel 1 moyemy?

3. VYkaxwute 6a3oBbie mpuHIUIE [0T.

4. Kak cootHOCsTCS pusnyeckue u BUPTyaabHbIEC BELTH?

5. KTo 3anumaercsa crangaptuzamueit InTepHeTa Bemei?

6. [TosichuTe Ha3HAaYeHNE PYHKIIMOHAIBHBIX YPOBHEH 0a30Boi apxuTekTypsl IHTEpHETA
BEIIEH.

1. Uro obmiero u yem oTiimyarotcs MHTepHET Bemiel u Bed Bemeii?

8. W3 dyero cocTouT MHTEPHET HAHO BeIe?

9. UYro Takoe KOrHUTUBHBIN MHTEpHET Bemein?

10. | [HosicHUTE OCHOBHBIE CLIOCOOBI B3aUMOJICHCTBHS C HHTEPEHT-BEILIAMH.

11. | Kakosa 3penocts koHueniuu loT u ee 6a30BbIX cocTaBISIOMUX?

12. | YkaxuTe OCHOBHbBIE XapaKTEPUCTUKHU MOJIX0/1a «OOIBIITNE TAHHBICY.

13. | Yro Takoe «0oOIauHbIe BEIYUCICHUS U KaKHe CYIIECTBYIOT MOJIETTH «00JIaKOB»?

14. | Yro takoe ceHcOpHas ceTb? M3 KakuX 3JIeMEHTOB OHA COCTOUT?

15. | B uem ocoberHocTh camoopranu3yromnieiics (ad hoc) cetu cBszu?

16. | Kakue KOMITOHEHTHI BXOZST B COCTaB 0a30BOM apXUTEKTYpPhI CEHCOPHOM ceTH?

17. | V3 kakux MOJCHUCTEM COCTOUT arllapaTHas 4acTh y3J1a O€CIpOBOIHON CEHCOPHOM
cetu?

18. | Kakue orpanuveHus CymecTBYIOT I Y3708 bCC?

19. | Kakue cnocoOsl nepeaauu 1aHHbIX Ucnonb3ytoTces B BCC?

20. | Kakue yactoTHbIe quanazoHsl paspemeHsl B Poccun s nocrpoerus bCC?

21. | Kakue mpoTOKOJIBI M TEXHOJIOTUH Mepeaayuu JaHHbIX UCnonb3ytoTcs B bCC?
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22. | YKaXuTe OTIMYUSI OCHOBHBIX THIOB y3510B BCC.

23. | Kakue ocHOBHBIC apXHTEKTYpbl IPUMEHSIOTCS uist HocTpoerus bCC?

24. | Kakue TunoBble TOMONIOTUH Hcnonb3ytores B BCC? B yuem ux otnuune?

25. | B kakux pexxumax moxet padorate bCC?

26. | Kakue 3amaum pemaroT NpoToKoJsl Mapiipytusanuu B BCC?

27. | Ilosicuure mpuHIMIIBI Ki1accuUKanuu npoTokoos Mapuipytuzauuu B BCC.

28. | YkaxuTe 0COOEHHOCTH pean3aluyi 0eCpOBOAHBIX CAMOOPTaHU3YIOLUXCS CeTel
MOOWIBHBIX ycTpoiicTB MANET.

29. Kax conpsiratrorcst BCC ¢ ceTsiMu 00111€T0 MoJb30BaHMs?

30. | Ilepeuncnute ocCHOBHBIE MPOOIEeMBI TpakTHYecKor peanmnzanuu bCC.

31. | CpaBHuTE 10 IUIOTHOCTH MOITHOCTH (0 TPe0Opa3oBaHMs) PA3TUIHbIC THITHI
HCTOYHUKOB SHEPIHU U3 BHEILIHEH CPEIbl.

32. | Ykaxute pexxumsl padoTsl y3na BCC u BenmuuuHbl MOTpeOIsieMoil mpu 3ToM
MOIIHOCTH.

33. | [losicaute, KaKk MOKHO HCITOJIB30BATh SHEPTHIO U3 BHEIIHEH Cpeibl 1Is
ANEKTPONUTAHUS

34. | [IpuBeaute mpumeps! ucnosibzoBanus bCC s peanu3anuu KoHIenwu MHTepHeTa
BEILEH.

35. | B uem 3axmouaercst OCHOBHast 0COOEHHOCTh MEKMAIIMHHOTO B3auMoieiicteus M2M?

36. | Uro BrimrouaeT GyHKIMOHANBHAS apxuTekTypa M2M crangapra ETSI?

37. | Kakue nunTepeiicHpIe TOUKH CTaHIAPTU3NPOBAHBI B (PYHKIIMOHATBHON apXUTEKTYpe
M2M?

38. | B ueM 0COOEHHOCTb TEXHOJIOTHH CBA3M Ha MajbIX paccTosHusx NFC?

39. KaxoB npuniun oomMeHa qaHHbIMU 110 TexHoJoruu NFC?

40. | YkaxuTe TpU OCHOBHBIX pexkuma padoTsl TexHosoruu NFC.

41. | Kakue ObiBaroT Tunsl MeTok NFC? B yuem ux otnuuune?

42. B ueM 0coOeHHOCTH TPOMBINIUICHHBIX CETEH s peann3anuu M2M?

43. | Kakue Mozeny B3aMMOICHCTBHS YCTPOUCTB MPUMEHSIOTCS B TIPOMBIIIIIICHHBIX CETAX?

44. | Kakue pexuMbl U TOTIOJIOTMH UCHOJIB3YIOTCS B IPOMBIIIIEHHBIX CETAX?

45. | [IpuBeauTte nmpumepsl IpUMEHEHUsI TeXHOoJIoruit M2M




13

46. | Kak xmaccupuuupyroTcs o TEpPUTOPUHN 0XBATa TEICKOMMYHUKALIMOHHBIE CETH,
ucnoib3yemble B IHTepHETE Beei?

47. | Kakue 6ecripoBOHBIC CETH MAJIOT0 pajnyca JeHCTBUS UCTONb3YIOTCs B [0T?

48. | Ykaxwure ocobennoctu cragaapra IEEE Std 802.15.4.

49. | Kakue tumsl y310B cetu onpezenensl B cragaapre IEEE Std 802.15.4?

50. | KakoBo Ha3HavyeHHe cTanaapra ZigBee? Ykaxure ero OCHOBHYIO OCOOCHHOCTb.

51. | Kakue ycTpoiicTBa BXOJAT B COCTaB ceTH Ha Oa3e cranjapra ZigBee?

52. | Jlnsa kakux nenert Obut pazpadboran cranaapT 6LoWAPN?

53. | CpaBuure creku npotokosioB TCP/IP, 6LoWAPN u ZigBee.

54. | Uro o0miero u 4eM OTIMYAOTCS CTAaHIAPThI TPOMBIIICHHBIX OECITPOBOIHBIX CETEH
WirelessHART u ISA100.11a?

55. | B uem ocobennocth crangapra Z-Wave?

56. | B uem 3axmouaercs ocHoBHOe oTiinyne ctangapra Bluetooth Low Energy (BLE) ot
JAPYTUX TEXHOJIOTHH CEHCOPHBIX CeTei?

57. | Kakue crannaptel Bxoasr B coctas ceMeiictBa IEEE 802.117 B uem ux ornuuue apyr
ot nipyra?

58. | Jnsa kakux meneit 601 co3nan cranaaptr DECT ULE?

59. | Kakue ¢pynkuun peanmsyet mpotokoid MQTT B koHTekcTe peanu3anuu yeayr [oT u
M2M?

60. | [IpuBenuTe MprUMepsl MEKAYHAPOTHBIX MPOEKTOB B PAMKAaX KOHIICIIIMH «yMHAs
IUTAHETay.

61. | Kakue oCHOBHBIE TIOJICHCTEMBI BXOSAT B COCTaB KOHIEMIINU «yMHBIH TOPOI»?

62. | Kakue QyHKIIMM BBITOIHAIOT HOJCUCTEMBI «YMHOI'O I0Ma»?

63. | Kakue npeumyiecTBa gaetT NpuMeHEHHE Ha IPAKTUKE KOHLETIIIUH «yMHasi SHEPTHsi»?

64. | [IpuBenuTe npuUMepsl pean3aluu «yMHOTO TPOU3BOICTBAY.

65. | Kakue QyHKIMM BBITOIHSAIOT CUCTEMBI «YMHON MEIUIIMHBI»?

66. | [IpuBenuTe MpakTHUYECKUE TPUMEPHI MPUMEeHeHUs TexHonoruii [oT B moBceHEBHOM
KHU3HH YeJIOBEKA.

67. | IIpennoxure BO3MOXKHBIEC TEPCIIEKTUBHBIC HAIIPABIICHHS BHEPEHUS TEXHOJIOTHI

HNHurepHera.
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3. Tembl u 3amaHue ISl BBITIOJHEHUS KYypCOBOW palOTHI / BBHIMOJHEHHS KYpPCOBOTO TMPOEKTA
(Tabmuma 18)

Tabmuma 18 — IlpumepHbIli mepedeHb TEM JJIS BBIIIOJHEHHUS KYpCOBOH pPaOOThI / BBITIOJHEHHS
KypCOBOTO IPOEKTa

Ne i/t

[TprMepHBIii TepeueHb TeM ISl BHITOJIHEHUS! KYpCOBOM paOOThI / BHITOTHEHUS
KYpCOBOTO MPOEKTa

VY4eOHbIM MJIaHOM HE IPEIyCMOTPEHO

4. Bonpocsl 1715l TPOBENICHHS IPOMEKYTOUHOM aTTECTAIMU TIPH TeCTUpoBaHuu (Tadmuia 19)

Ta6muma 19 — [IpumepHsIii TepedeHb BOIPOCOB ISl TECTOB

No /it [IpumepHbIil IepedeHb BOMPOCOB 17151 TECTOB

1. B yem cyTh uzen noBCEMECTHON KOMIIbIOTEPU3ALIAN?

2. Ilepeuncnure OCHOBHBIE HallpaBJICHUs ITpaKTH4ecKoro BHeapeHus loT.

3. VYkakuTe OCHOBHBIE JBIKYIIME CHIIBI U Oaphephl Ha IyTH BHEApeHUs MHTepHeTa
BellEen.

4. KakoBo HazHaueHue cucremsl paanonneHTudukanuu RFID?

S. Kakue anements! BxoaaT B coctaB RFID-cucrems?

6. Cpasnute xapaktepuctuku cucteM RFID u Ha 6a3e wtpux-koaa.

7. Kak yctpoena RFID-merka? Kakue metku O6b1BaroT?

8. B yem ocobenHocts RFID-MeTOK, paboTaromux Ha IpUHIUIIE TOBEPXHOCTHON
akyctudyeckoi BoHbl [TAB?

9. Kakue yacToTHble quana3zons! ucnoiab3ytorcs B RFID-meTtkax?

10. | [osicHuTe QPyHKIMU U yCTPOHCTBO cuuThIBatoMX ycrpoiicTB RFID-cuctem.

11. KaxkxoBo cocrosinue crangapruzauuu texHonorun RFID?

12. | Kakue npo06iemMbl MemIaT 0ojiee MacCOBOMY BHEPEeHHIO TexHojoruu RFID?

5. KouTponsHbIe ¥ MPaKTHYECKHE 3aa4uH / 3a1aHus 10 quciuiuinae (Tadmuma 20)

Ta6muma 20 — [TpuMepHBIii TepedeHb KOHTPOJIBHBIX M MPAKTUYCCKUX 3a/1a4 / 3aJaHuN

Ne n/m [IpumepHBIii nepeueHb KOHTPOJIBHBIX U MPAKTHUECKUX 3aa4 / 3aJaHui
1. Crangapr IEEE Std 802.15.4
2. Crannaprt ZigBee
3. Cranmaptr 6LoOWPAN
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4, Crannpaptet WirelessHART u ISA100.11a
5. Crannapt Z-Wave

6. Crannapt Bluetooth Low Energy

7. CewmetictBo crangaptoB IEEE 802.11

8. Crannmapt DECT ULE

9. [Tpotokon MQTT

10.5. Meroanueckue MaTepuasbl, ONPEIACISAIONINE MPOIEAYypPhl OIICHUBAHMS 3HAHUH, YMEHUH,
HABBIKOB M / WJIM ONBITA JEATCILHOCTH, XapaKTEPU3YIOMIMX dTanbl (HOpMHUPOBAHUS KOMIETCHIIUN,
coaepxkarcs B [lonoxenusix «O TekyleM KOHTPOJIE YCIIEBAEMOCTH U MTPOMEXKYTOUYHOU aTTeCTAIUU
ctynentoB ['VAII, oOyuaromuxcst mo mporpammam BbIciiero oopaszoBaHus» U «O MOAYJIbHO-
PEUTHHIOBOI CUCTEME OIIEHKU KadecTBa yueOHOU paboThl cTyneHToB B ['Y All».

11. MeToauueckue yKazauus JJis1 00y4aOIIMXCS 110 OCBOCHUIO IUCIHUILINHBI

Llenpto ITUCHMITIMHBL (HOPMUPOBAHHE CHCTEMHOTO 0a30BOTO TPEACTABICHUS, NMEPBUYHBIX
3HAHUM, YMEHUM U HAaBBIKOB CTYAEHTOB 1O ocHoBaM loT-texnonoruii, nporpammupoBanus loT-
CHCTEM M OCOOCHHOCTEH CETEBOr0 U MEKCETEBOI0 B3aUMOICHCTBUS YCTPOUCTB.

Metoanyeckue yKa3aHus 1Jis1 00y4ar0MMXCH 110 OCBOCHHUIO JIEKIIMOHHOI0 MaTepHaJia

OcHOBHOE Ha3HAa4Y€HUE JIEKIIMOHHOTO Marepuaiga — JIOTHYECKH CTPOMHOE, CHUCTEMHOE,
IyOOKOe U SICHOE U3NoKeHUe yueOHoro Marepuana. HasHaueHue cOBpeMEHHOM JIEKIIUMU B paMKax
JTUCHUIIIMHBI HE B TOM, YTOOBI TMOJYyYUTh BCIO HWH(OpMaAINMIO MO TeMe, a B OCBOCHUH
byHIaMeHTalbHBIX MPoOIeM JUCIHUILUIMHBI, METOJA0B HAYYHOTO MMO3HAHUS, HOBEUIIINX TOCTHKEHUN
HAay4HOM  MbIcTU. B ydeOHOM  mpoiiecce  JIGKIMS  BBIMIOJHSIET  METOAO0JOTUUYECKYIO,
OpPraHU3aIMOHHYI0 M HHQOpMAMOHHYIO (QyHKIHH. JIeKIus pacKpbhiBaeT MOHATHHHBIN ammapaT
KOHKPETHOM 007acTu 3HaHus, €€ MpoOJIeMbl, JaeT IeJbHOE TNPEICTaBICHUE O IUCIUILIINHE,
MOKAa3bIBA€T B3aUMOCBS3b C APYTUMU AUCIUIUIMHAMM.

[InanupyeMble pe3yJbTaThl IPU OCBOCHUH 00YYAIOIIMMCS JEKIIMOHHOT'O MaTepraa;

— TOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3AUMOCBI3aHHBIX 3HAHUW, YPOBEHb KOTOPBIX
ONIPEAEISAETCS LIEJIEBOM YCTAaHOBKOM K KaXJ0W KOHKPETHOU TEME;

— TIOJIyYEHHE OIbITa TBOPUECKOM pabOTHl COBMECTHO C MPEIoaBaTeIeMm;

— pasBuTHE  NPOdEeCcCHOHATBHO—/IETIOBBIX  KAauecTB, JIOOBU K  MpeaMeTy W
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIJICHUSI.

— TOsBIIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSITENILHON paOOTHI;

— TMOJyYeHHUE 3HAHWI O COBPEMEHHOM YPOBHE Pa3BUTHUSI HAYKU U TEXHUKH U O MPOTHO3E
WX Pa3BUTHUS Ha OJIMDKAUIINE TOIBI;

— HAy4YUTCS METOIWYECKH o0O0padaThiBaTh Marepuan (BBIACHSTH TJIABHBIE MBICIA U
MOJIO’KEHUS, IPUXOIUTH K KOHKPETHBIM BBIBOJIaM, MIOBTOPSATH UX B Pa3IMYHBIX (DOPMYIHUPOBKAX);

—  TIOJy4eHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMUHOB U TIOHSITHIA.

JIekuMOHHBI ~ MaTepHall MOXKET  CONPOBOXKAATHCS  JEMOHCTpalUed  CIIaiJloB |
WCIIONIb30BAaHUEM pa3JaTOYHOrO0 MaTepuana TpH TPOBEACHHH KOPOTKUX JUCKyccUid 00
OCOOEHHOCTSX MPUMEHEHHS OT/IETBHBIX TEMATHK 110 JUCITUTIIIHE.
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MeToanyeckue yKa3aHusi AJs OOYYaOUIMXCS MO TMPOXO0KIECHHI0 CAMOCTOSITEIbHOM
padoThI

B Xxo/e BBIMIONIHEHUS CaMOCTOSITENIBHONH paboThl, 0OydYaIOMIUICS BBIIOIHSET PadOTy IO
3aJaHUI0 U TPU METOJMYECKOM PYKOBOJCTBE IpeErnoiaBaress, HO 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

Jis oOydaromuxcst 1mo 3aouHoil (opme 00ydeHHs, camocTosTelbHas padoTa MOXKET
BKJIIOUYATh B ce0s1 KOHTPOJIBbHYIO padoTy.

B mnporecce BBINONHEHHS CAaMOCTOSTENBHOM paboThl, y oOywaromierocs (opMupyercs
1enecoo0pasHoe MIaHUPOBaHUE PabOUero BpeMEHHU, KOTOPOE MO3BOJSET UM pa3BUBATh YMEHUS U
HABBIKM B YCBOCHHH M CUCTEMATHU3AIMH MPUOOPETAaeMbIX 3HAHUH, 00ECIIeYNBACT BHICOKUN YPOBEHB
YCIIEBAEMOCTH B MEPHOJ 00YUEHHsI, [IOMOTAET TOMYIUTh HABBIKK MOBBIIICHHS TPOPECCHOHATBHOTO
YPOBHH.

MertoauueckumMu MaTepHalamu, HANpPAaBJISAOIIMMU CaMOCTOATEIIbHYIO paboty
00y4aromuXCs SBISIFOTCS:

— y4eOHO-METOIMYECKHI MaTepuall Mo AUCIHUILINHE,

— MCTOAUYCCKHEC YKa3aHH 10 BBIIOJHCHUIO KOHTPOJbHBIX pa60T (I[J'I?I O6y‘-IaIOHII/IXC$I 110
3209HOU (hopMe 00ydeHUs).
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JlaTta BHECEeHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

IToanuce BHECHIETO
W3MEHEHMUS

ConepxkaHre U3MECHCHHUH W JOTIOTHCHHMH

Jara u Ne

MPOTOKOJIA
3aceaHus
Kadeapbl

Iommuce
3aB.

kadenpoi




