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YHUKabHbI MPOrPaMMHBIA KAHoY: Koa, HgnpaBneHune 11.04.02. NHpOKOMMYHUKALIMOHHbIE TEXHOMOMK U
e3a68f3eaale62674b54f4998099d3d6bfd Cﬁéf’D,FOTOBKVI CUCTEeMbl CBA3U
HanpasneHHOCTb KopnopaTnsHble NHPOKOMMYHUKALMOHHbBIE CUCTEMbBI U
(npodourib) cet
dopma 0byyeHus OyHas
Kadgpegpa- PagnoanekTpoHUKM N 3NEKTPOIHEPreTUKN
pa3paboTyumk
Bbinyckarowias PagnoanekTpoHUKM N 9NEKTPOIHEPreTUKN
kadbegpa
2 cemecTp
NeNe nn MpoBepsiemasn 3apaHue BapuaHTbl oTBETOB Twun
KOMnNeTeHuuMA CIIOXXHOCTU
Bonpoca
1. YK-3.3, IIK-1.1, | YctpowvictBa [oT pyHKUMOHaNbHO coCTOAT M3 Tpex | A) 0aTyYnKoB, KOHTpONNepoB " HU3KUIA
MK-1.2, [IK-1.3, | OCHOBHbIX YacTen: MCNOMHUTENbHbBIX MEXAHN3MOB
MK-2.1, IK-2.2, b) ycunutenen, KoHTponnepos  u”
MK-3.2 MCNOMHUTENbHbBIX MEXAHN3MOB
B) AaTYMKOB, KOHTpOnnepoB n
NPUEMHUKOB
2. YK-3.3, IIK-1.1, | YKaxnTe ceMb OCHOBHbIX YPOBHEWN 3TanoHHoW mogenu | A) duanyeckme yCcTpouncTBa n HU3KUIA
MK-1.2, IK-1.3, | loT. KOHTpOnnepsbl, CBSI3b, TyMaHHble
MK-2.1, MK-2.2, BbIYMCIIEHNSI,  HAKOMMEHWEe  AaHHbIX,
MK-3.2 abCcTpakuusi  OaHHbIX,  MPUIIOXKEHNE,
COTPYAHNYECTBO U MPOLIECCHI
b) dusnyeckme yCTpONCTBa "
KOHTPOMNepsl, CBS3b, nokanbHble
BbIYMCIIEHNSI,  HAKOMMEHWEe  [AaHHbIX,
abCcTpakuusi  OaHHbIX,  MPUIIOXKEHNE,
COTPYAHNYECTBO U MPOLIECCHI
B) dunsmnyeckue yCTponcTBa "
KOHTPOMNeEpH, CB$I3b, TYMaHHblE




BblMUNCITEHUA, HakonneHune OaHHbIX,
yaoanexnue OaHHbIX, npunoxexHume,
COTpyaAHM4YeCTBO U npouecchl

VK-3.3,IIK-1.1, | K «kakon wmopenn apxutektypbl loT  otHocutcs | A) Device-to-Cloud (YcTponcTso-o6nako) HU3KUIA
MK-1.2, [IK-1.3, | cnepyowuii npumep? [latumk, koTopbli HaxoauTcs B | B)  Device-to-Getway-to-Cloud  FOG
MK-2.1, [IK-2.2, | BUHOrpadHnke 1 ob6HapykuBaeT cyxyilo mousy. OH | (YCTpoWCTBO-LUMI03-0611aKo)
MK-3.2 OTNpaBnseT CcurHan Ha npuBog, KOTOPbLIN 3arnyckaeT | B) Device-to-Device (YcTponctso-
cuctemMy nonuea. YCTPOWCTBO)
YK-3.3, IIK-1.1, | YKaxvuTe MHOroypoBHeBble Mofenu, npepHasHadeHHble | A) Mogenu SPIwn 12C HU3KUN
MK-1.2, IIK-1.3, | ANa CTPYKTYpPMPOBaHUsi U CTaHOapTM3auun CBA3N Mexay B) Mogenu IIC n OCF
MK-2.1, [IK-2.2, | ceTeBbIMn ycTponcTeamm loT. B) Mogenn OSIn TCP / IP
MK-3.2
YK-3.3, IIK-1.1, | BepHo nu, uto yctponctea 12C noagknoyaetca no tuny | A) aa HU3KUMA
MK-1.2, IK-1.3, | wvHa? B) Het
MK-2.1, IIK-2.2,
IK-3.2
YK-3.3, IIK-1.1, | YkaxuTe onucaHve anemeHTta SBC B Packet Tracer A) YcTponcTeo Packet Tracer, cpeAHun
IIK-1.2, IIK-1.3, cOo3gaHHoe anga nmutaumm ogHonsaTHOro
MK-2.1, K-2.2, KOMMbloTEpa MyTemM npegocTaBreHus
K-3.2 BO3MOXHOCTEN BbINOMIHEHUS KOda M
psga coeanHeHUNn.
b) YcTponcteo Packet Tracer,
co3faHHoe ans nmuTaumm
WCNONHUTENBHOIO  MexaHu3ma nyTem
npeaocTaBneHus BO3MOXHOCTEN
BbINOSIHEHWS KOAa U psga cCoeqUHEHUN.
B) YCTpONCTBO Packet Tracer,
CO34aHHOE And  uMuTauun  gatyumka
nyTemMm npeaocTaBneHns BO3MOXHOCTEN
BbINOSIHEHMS KOAA U psiga COeQUHEHUN.
YK-3.3, IIK-1.1, | CeTeBaa uH(pacTpykTypa, oOxBaTbiBalowas wupokun | A) WAN cpegHunin
MK-1.2, [IK-1.3, | reorpacuyeckuin  permoH. [aHHble cet  06bl4HO | B) LAN
MK-2.1, [IK-2.2, | NPvHaanexat  npeanpusitvsim — wnu - nposaiifepam | B) PAN
MK-3.2 WHTEPHET-YCNyr.
VK-3.3,IK-1.1, | CemeicTeo NMPOTOKOSIOB, KoTopble cBsizbiBatoT | A) SPI cpeaHUA
MK-1.2, MK-1.3, | Muinuapabl yCTPOWCTB U3 CETEV N0 BCEMY UHTEPHETY. B) TCP/IP
MK-2.1, K-2.2, B) LAN

IIK-3.2




9. YK-3.3, IIK-1.1, | besonacHasa cpepa loT gomkHa cogepxatb cneaywowume | A)  ayTeHTUpUKaumsa,  aBTopusaums, cpenHun
IIK-1.2, IIK-1.3, | KOMNOHEHTbI. ceTeBas nonuTuka, Ge3onacHas
nK-2.1, I1K-2.2, aHanuTnka
MK-3.2 B) ceteBass nonutuka, 3HepreTudeckas
3PP EKTUBHOCTb, MHOro3a4a4yHoCTb
B) ayTeHTudukaumsa, MHoOrosagadHoCTb,
nokanbHass  nonutuka,  6esonacHas
aHanuTunka
10. YK-3.3,IIK-1.1, | Ykaxute npoTtokonbl GecnposogHon cBasn  Ansa | A) LoRaWAN, 12C, RS232,4G, 5G cpenHuin
MK-1.2, IK-1.3, | UHTepHeTa BeLlen B) LoRaWAN, ZigBee, Bluetooth, 4G, 5G
MK-2.1, K-2.2, B) Bluetooth, RS232, CAN, 4G, 5G
IK-3.2
11. YK-3.3,1IK-1.1, | Onarpamma, wucnonb3yemas Aansa  npegacrasneHus | A) MoHTaxHas cxema cpenoHun
MK-1.2, IIK-1.3, | NPOLECCOB UnNu NocneaoBaTenbHOCTU JencTBumn Bb) OnekTpnyeckasa cxema
NK-2.1, IK-2.2, B) briok-cxema
MK-3.2
12. YK-3.3, IIK-1.1, | 306paxeHne aneKkTpnyeckon cxembl COCTOUT 13 A) CTpyKTypHbIX 610KOB cpeAHun
IK-1.2, IK-1.3, B) dyHKuMoHanbHbLIX 6rIOKOB
MK-2.1, IK-2.2, B) YcnosHo rpadumyeckux oTobpakeHum
NK-3.2 pagnoanemMeHToB
13. YK-3.3, IIK-1.1, | ApXUTEKTYpHbIN CTUIb B3aUMOAEWCTBUS KOMMOHEHToB | A) Firmata cpeaHunin
MK-1.2, [IK-1.3, | PacnpefenéHHoro npuroXeHus B ceTu B) HTTP
NK-2.1, IK-2.2, B) REST
IIK-3.2
14, YK-3.3,IIK-1.1, |[lpoTtokon Ans  cBA3M  MWKPOKOHTponnepoB  c | A) Firmata cpeAHun
MK-1.2, [IK-1.3, | NporpaMmHbIM obecrneyeHnem Ha koMnbioTepe B) HTTP
MK-2.1, MK-2.2, B) IFTTT
K-3.2
15. YK-3.3, IK-1.1, | Kakoin ypoBeHb Ha nuHWM AaHHbiX (SDA) BbicTaBnseT | A) HU3KUR cpenHun
MK-1.2, [IK-1.3, | Beaomoe ycTpoiicTBo Ans onepauun MNOATBEPXAEHMS | B) BbICOKMIA
MK-2.1, [IK-2.2, | (Acknowledge)?
IK-3.2
16. YK-3.3, IIK-1.1, | 3a cyeT Yero namepsieTca yCcKopeHue B KOHOEeHCATOPHOM | A) 3a cYeT M3MEHeHWs COMNpPOTUBIIEHUS BbICOKUW

IIK-1.2, IK-1.3,
IIK-2.1, IK-2.2,
IIK-3.2

akcenepomeTpe?

rpysa nog AeNCTBUEM CUIbl TATOTEHMSA
B) 3a cuyeT WM3MEHeHUdA  EeMKOCTU
KOHOeHcaTopa

B) 3a cyeT ygapa rpysa o nogBsec




') 3a cyeT gaBneHunsa Bo3gyxa Ha Kopnyc
17. YK-3.3,IIK-1.1, | Ckonbko wuHTepdencos [2C nmeeT MuKpokoHTponnep | A) 2 BbICOKUM
MK-1.2, IK-1.3, | STM32L475VG? B) 3
NK-2.1, IK-2.2, B) 4
MK-3.2 N1
18. YK-3.3,IIK-1.1, | Kako# gmanas3oH 4acTtoT usamepeHuss umeet Gapometp | A) 1 —75My; BbICOKUN
MK-1.2, IK-1.3, | LPS22HB? b)1-2ry
MNK-2.1, IK-2.2, B) 8 — 80MI'y
MK-3.2 M 0.1-100 lNu;
19. YK-3.3, IIK-1.1, | YKaxuTe npaBuibHble YPOBHW ANA «CTapT» U «CTOMN» | A) «CTapT» — HU3KUIA, KCTOM» — HU3KNIA BbICOKUN
MK-1.2, [IK-1.3, | butos B UART. B) «cTapT» — BbICOKMA, «CTOM» —
MK-2.1, IK-2.2, BbICOKMI
MK-3.2 B) «cTapT» — BbICOKUA, «CTONY» — HU3KWIA
M) «CTapT» — HU3KUIN, «CTOM» — BbICOKWN
20. VK-3.3, IIK-1.1, | Ckonbko 6anT gaHHbIXx OyneT nepegaHo nmo cetu, npu | A) 4 BbICOKUM
MK-1.2, IK-1.3, | YTeHU! Mactepom OAHOro GanTta paHHbIX n3 peructpa | b) 2
MK-2.1, [IK-2.2, | 0xA1 Begomoro yctponctea ¢ agpecom 0xCO wmHel 12C. | B) 1
MK-3.2 2K
3 cemecTp
NeNe nn MpoBepsiemasn 3apaHue BapuaHTbl oTBETOB Twun
KOMMneTeHUuus CINOXHOCTH
BOMpoca
1. YK-3.3, IIK-1.1, | MaTtemaTtnyeckon pyHkumen y=kx+b onvceiBaeTcs: A) 3KCnoHeHupnanbHas 3aBMCUMOCTb HU3KUN
IK-1.2, IK-1.3, B) nuHenHasa 3aBNCUMOCTb
MK-2.1, IK-2.2, B) napabonuyeckas 3aBMCMMOCTb
K-3.2
2. YK-3.3, [1K-1.1, | "Bonblive gaHHbIe" XapakTepuayoTcs: A) 06BEMOM 1 CKOPOCTbLIO HU3KUN
IK-1.2, IIK-1.3, B) pa3sHoobpasnem n 0OCTOBEPHOCTLIO
MK-2.1, [IK-2.2, B) BcemM nepeuncneHHbIM
K-3.2
3. VK-3.3,IIK-1.1, | Tun paHHbIX, Bkmovawwmni B cebs coaepXaHue | A) HET BEpPHOro oTeeTa HU3KUIN
MK-1.2, IK-1.3, | doTorpachun, KHU, XypHarnos, oduumanbHbIX | B) HECTPYKTYpUpPOBaHHBIN
IK-2.1, [IK-2.2, | AOKYMEHTOB U TA: B) cTpyKTyp1pOBaHHbIN
MK-3.2
4. YK-3.3, IIK-1.1, | lNpu paboTte ¢ gaHHbIMK |0T HeO6X0AMMO yunTbiBaTL TPU | A) NPONYCKHYIO CMOCOBHOCTL U 3aepXKy HU3KUN

BaXKHbIX dpaKkTopa:

B) 3apsg 6atapen




MK-1.2, TIK-1.3,
MK-2.1, TIK-2.2,
MK-3.2

B) BC& nepeuuncrneHHoe

S, YK-3.3, IIK-1.1, | Kak Ha3sblBaeTCH TEeXHOmorus, ncnonssyowasn | A) ELFID HU3KUKA
NK-1.2, IK-1.3, | cneunanbHble pagno-MMKPOCXeMbl Afs aBTomatudeckon | b) RFID
MK-2.1, [IK-2.2, | WAeHTudMKaLmm 06beKToB peansHoro mmpa? B) ZigBee
IK-3.2 N MOSFET
6. YK-3.3,IIK-1.1, | Ykaxute aktopbl, KOTOpble CnocobHbl 3ameanutb | A) MNpuHATHE obwmux cTaHaapToB cpegHun
MK-1.2, [IK-1.3, | passutve "HTtepHeTa Bewen" (BbibepeTe Tpu BapuaHTa | B) Nepexoq k npotokony IPv6
MK-2.1, IK-2.2, oTBeTa) B) SHepronuTtaHve gatynkos
K-3.2 M) Nepexoa k npoTtokony 1Pv4
[1) BbicoKkasi CTOMMOCTb JaT4YMKOB
1. YK-3.3,1IK-1.1, | Kakoe un3 nepeuncrneHHbix yteepxaeHun He ssnsetca | A) Coop aaHHbIX, Bibop mogenu cpeaHun
MK-1.2, [1IK-1.3, | 3Tanom B MeTO40JI0rMM CRISP-DM? b) MNoproToBka JaHHbIX,
nK-2.1, IIK-2.2, MopaenvposaHue
MK-3.2 B) busHec-aHanus, OueHka pesyrnbTaTa
8. YK-3.3, IIK-1.1, | BoibepuTe BepHoe yTBEpXOEHME: A) TlporHo3Haa aHanuTUKa nMbliTaeTcs cpegHuin
nK-1.2, IK-1.3, npenckasatb, YTO MOXET MpPON3oNTH
MK-2.1, IK-2.2, Aanbuie 1 gaeT pekoMeHgaumm
MK-3.2 b) lNpeannceiBatoLLas aHanuTuka
npeanaraeT BapuaHTbl JENCTBUN
B) OnucartenbHas aHanuTuka
nonaraeTcs WCKMNIOYNTENBHO Ha
AVHaMU4ecKkne, NOTOKOBbIe JaHHbIE
9. YK-3.3, I1K-1.1, | Boibepute HeBepHOe yTBEPXKOEHMNE: A) CnoBapwu, KOPTEXMN, CrnCKu, cpegHuin
IK-1.2, IIK-1.3, natadpenmMbl U BpeMeEHHbIE cepumn —
MK-2.1, IK-2.2, cneundmnyeckme CTPYKTYpbl AdaHHbIX B
K-3.2 Aa3blke Python
B) NoSQL 6asbl gaHHbIX He WuMmelT
cneundnyecKknx CTPYKTYp OaHHbIX
B) PensuunoHHble 6a3bl OaHHbIX UMEIOT
nepapxmyeckyto CTPYKTYpy
10. YK-3.3, [IK-1.1, | YKaxuTe npaBusibHble TUMbI NEPEMEHHbIX: A) PauunoHanbHble, MHUMblE cpegHuin
IK-1.2, ITK-1.3, B) HomuHanbHble, AnckpeTHble
MNK-2.1, IK-2.2, B) denictBuTtensHble, AHanorosble
IIK-3.2
11. YK-3.3, IK-1.1, | Y70 He aBnsAeTCA Mepon LeHTPanbHOCTN? A) CpegHee reomeTtpuyeckoe, CpegHee cpegHuin

MIK-1.2, IK-1.3,

KBagpatmnyeckoe




MK-2.1, TIK-2.2,

b) Moga, MeguaHa

IIK-3.2 B) CpeaHee apudmeTtunyeckoe, CpeagHee
reomeTpuyeckoe
12. VYK-3.3, IIK-1.1, | Kakne obnayHble cepBuCbl CYUTAOTCA OCHOBHLIMA? A) DBaaS, MaaS, MWaaS cpeAHun
MK-1.2, IK-1.3, b) laaS, PaaS, SaaS
NK-2.1, IK-2.2, B) RaaS, DWaaS, KRaas
K-3.2
13. YK-3.3,IIK-1.1, | Kakne npobnembl 6e3onacHoOCTV cuntaloTcs npucywymm | A) MexcanToBbIn CKPUNTUHT, cpeaHun
MK-1.2, [IK-1.3, | ToNbko obnayHbIM cepsucam? LLinpokoBeLwaTenbHbI LUTOPM
MK-2.1, K-2.2, b) Yenosek nocepeavHe, MeaneHHoe
MK-3.2 BbIKITHOMEHUNE
B) AHTMBMpPYCHbIN WTOPM, bBbiCcTpoe
BKMOYEHME
14. YK-3.3, IIK-1.1, | Yewm pasnuyatotcs runepsmsopsbl 1 1 2 Tunos? A) TwnepBudop Tuna 1 pobaensieT cpeAHun
MK-1.2, IK-1.3, AOMNONHUTENbHBIN YPOBEHb abCTpaKLmy,
MK-2.1, [K-2.2, MvnepBu3op TMna 2  pgobasnsieTt
K-3.2 AOMOMHUTENbHBLIN YPOBEHb abcTpakumu,
'MnepBn3op TMNa 2 MOXHO YCTaHOBUTb
Ha «roroe xernes3o»
Bb) Tlwunepsusop Tuna 2 pobaendet
AOMOMHUTENbHBLIN YPOBEHb abcTpakuum,
'Mnepsn3op TMnNa 1 MOXHO YCTaHOBUTb
Ha «ronoe >eneso», [na runepsusopa
TMna 2 HeobxoguMma onepauMoHHas
cuctema
B) [IwvnepBuzop Tumna 1  MOXHO
YCTAHOBUTb Ha «ronoe xeneso», [ns
rmnepemnsopa  TvMna 1 Heobxoguma
onepaumoHHas cuctema, [mnnepsusop
TMna 1 pobGaBnseT AOMONMHUTENbHbLIN
ypOB€EHb abCcTpakumm
15. YK-3.3, IIK-1.1, | Yem pensaumoHHble B[l oTrnnyaotca oT HepensaumoHHblx | A)  PenaumonHble B[l ucnonb3ytoT cpegHuin

IIK-1.2, IIK-1.3,
IIK-2.1, IK-2.2,
IIK-3.2

BA?

cnoco® XpaHeHWss C Napow  KIo4-
3HayeHne, PengunoHHble B wmoryT
XpaHUTb HECTPYKTYPMPOBaHHYO
MHdopMaLmIo, PenaunoHHbie b
Me[ieHHee HepensaunMOHHbIX

B) HepensunoHHble B[ moryT XpaHuTb
HECTPYKTYPUPOBAHHYD  MHGOpMaLuio,




HepenaunoHHble BA ncnonbayoT
cnocob XpaHeHus C Napon  KIHu-
3HadeHue, PenaunoHHble b

MeaneHHee HepenAUNOHHbIX

B) PenaunoHHble B[ MoryT XpaHuTb
HECTPYKTYPUPOBaAHHYO  MHdOpMaUMIO,
HepensuuoHHble B[ MOryt XpaHuTb
HECTPYKTYPUPOBAHHYIO MHpopMaLmo

16. YK-3.3, IIK-1.1, | Kakne cnocobbl 6binv HangeHsl Ans xpaHeHns bonbwnx | A)  BepTukanbHoe macwwtabupoaHve BbICOKUN
MK-1.2, IK-1.3, JaHHbIX? XpaHunuw, MoaynbHble AaTaueHTpbl,
MK-2.1, IK-2.2, MpumeHeHne pensauMoHHbIX 6a3 AaHHbIX
K-3.2 B) [lpumeHeHne penaumMoHHbIX 6a3
AaHHbIX, CneunannanpoBaHHble
CynepKoMNbOTEPHI, MpumeHeHne
HepensAuMOoHHbIX 6a3 AaHHbIX
B) lNopusoHTanbHoe MaclitabupoBaHue
XpaHunuy, MpymeHeHne
HepensuMOHHbIX 6a3 AaHHbIX,
MoagynbHble gaTaueHTpbl
17. YK-3.3, IIK-1.1, | BepHo nu cneaytoluee yteepxgeHue? HeobxogMmo TOYHO  3HaTb, Kakue BbICOKUW
IK-1.2, ITK-1.3, AaHHble cobupatotess ycTponcTeoM loT,
MK-2.1, IK-2.2, MOBUIbHBIM NpUnoXeHnem n
MK-3.2 obnayHbIM1 MHTEPENCaMM.
18. YK-3.3, IIK-1.1, | Kakve pencteua HE cmoryT npegotepatntb npobnemsl ¢ | A)  [pumeHeHne  oBHoBReHWd  Ans BbICOKUWN
MK-1.2, [IK-1.3, | 6esonacHocTtbio Bawwmx loT yctpoicTte? MPOLUMBOK YCTPOWCTB
MK-2.1, IK-2.2, B) Vicnonb3oBaHne ayTeHTUdmkauum
MK-3.2 B) YcnoxHeHve dusnyeckoro gocrtyna K
yCcTponcTeam
M) YcTtaHoBKa naposnisi N0 yMon4aHuio
19. YK-3.3, [1K-1.1, | Kakomy TEPMUHY COOTBETCTBYET cnegytoulee | A) «MexcanToBbI CKPUMTUHMN BbICOKUM
MK-1.2, [IK-1.3, | onpedenexve? B) «TexHonornyecknin Tynmk»
MK-2.1, [IK-2.2, | Ownbka NpoeKkTpoBaHNsi MHOTONOTOYHOW cucTeMbl Unu | B) «CocTosiHie roHkn»
MK-3.2 NPUNOXeEHUS, NPU KOTOPOW (PyHKLMOHUpoBaHne cuctemsl | M) «MepenonHeHne Gydepa»
UNN MPUIOXEHNA 3aBUCUT OT Nopsigka BbINOSIHEHMS
4yacTu Koda.
20. YK-3.3, IIK-1.1, | Buibepute TexHonormio notokoson obpaboTkn cobuituin | A) MapReduce BbICOKMWN

IIK-1.2, IK-1.3,
IIK-2.1, IK-2.2,
I1K-3.2

B peXmme peanbHOro BpeMeHu

Bb) Apache Kafka
B) Spark Streaming
IN) Apache Hadoop







