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1. lleau u 3aaa494 JUCHMIIJIMHBI

PaGouass mnporpamma gucruruiiHbl «lludpoBble TEXHOJIOTMM B CHUCTeMax oOecreueHus
nBwxkeHust noe3nosy (b1.0.15) (mamee — AWCHUIUIMHA) COCTaBJI€HA B COOTBETCTBUU C
TpeOoBaHUsIMU  (heZieparibHOr0 TOCYAapCTBEHHOIO0 00pa30BaTENIbHOIO CTaHAApTa BBICLIETO
obOpazoBanus 1o crnenuaibHocTu 23.05.05 «Cuctemsl obecrieueHus ABUKEHUS TTOE30BY (J1anee
— ®I'OC BO), yrBepxkaennoro 27 mapta 2018 r., mpuka3 MuHuctepcTBa 00pa3oBaHus U HAyKH
Poccuiickoit deneparum Ne 217.

enbto u3yyeHUs AUCUUIUIMHBI SBISIETCA MOJNyYEeHUE CTYACHTaMHU 3HAHUHW UM HABBIKOB B
NpPUMEHEHUN LU(POBBIX TEXHOJOTMH TAaKWX KaK WHTEPHET BelleH, Onok4eiH, OecrpoBoHas
CBs3b, OOJBIIME JaHHbIE, HCKYCCTBEHHBIX HMHTEJUIEKT M MAIIMHHOE OOydeHHe B CBOEH
npodecCHOHATBLHOMN 1eATETbHOCTH.

Jlis noCcTHKEHUS LIeNTU IMCUUIUTMHBI PEeHIatoTcsl CIeAYIONUE 3a1auu:

- U3y4eHHE OCHOBHBIX TOHATHH UUQPOBBIX TEXHOJOTUH, MPHUMEHSIEMBIX
o0ciyXUBaHUSI 00BEKTOB, 00ECIIEUNBAIOIINX OE30MMaACHOCTD JIBUKEHUS MTOE3/I0B;

- 3HaHME CIOCOOOB M OCOOEHHOCTEM MpUMEHEHHsS LU(QPOBBIX TEXHOJIOIHMH B CBOEH
npodeccuoHaNbHOM NesTeNbHOCTH;

- yMeHue o0pabaThIBaTh JaHHBIC, TOJYYEHHBIE IIOCPEACTBOM HU(POBBIX TEXHOIOTHIA;

- MOJIyYeHUE MPAKTHUYECKUX HABBIKOB JJIi HACTPOWKM M MOHUTOPUHTA COCTOSHUS
npoecCHOHATBLHOTO MU(PPOBOTO 000PYIOBAHHUS.

JUIA

2. [lepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00Y4YEeHUSs M0 TUCHUILINHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOM IPOrpaMMe HHAUKATOPAMM 10CTHKEHUSA
KOMIIeTeHINH

[InanupyembIMu  pe3ynbTaTaMd OOy4Y€HUS MO JAMCLUUIUIMHE SBIsSETCS (QOpPMHUpOBaHUE Y
oOyyaromuxcsi KOMIOeTeHIMH u/mnu dactu kommereHuil. CHopMHpOBaHHOCTh KOMITETEHIIUM
W/WJIM 9aCTH KOMIICTCHIIMI OIICHUBACTCS C IIOMOIIBIO HHIMKATOPOB JIOCTUKCHUS KOMITETECHITUH.
B paMKax U3ydCHHUA JUCHUIIIMHBI OCYHICCTBIACTCA MPAKTHUICCKAsd MOATrOTOBKA O6y‘-IaIOHII/IXC$I K
Oynyieit mpodeccuoHaNbHON AeSITENFHOCTH.

NHaukaTop 10CcTHKEHUS
KOMIIEeTeHIINH

Pe3y.]'II)TaTbI oﬁyqemm mo JUCHUMIIJINHE

OIIK-2. Cioco0OeH MpUMEHSTh TPH PeIIeHIH MPOPECCHOHATBHBIX 33]]a4 OCHOBHBIE METO/IHI,
CIOCOOBI M CPeJICTBA MOJIyUEHHs], XpaHEHUS U TepepaboTKu MH(OpPMAIMH, B TOM YHUCIIE C
HCIIOJIb30BaHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUN U MPOTPaMMHOI0 00ecredeHNs

OIIK-2.1.2. 3Haer | — uudposas TpaHchopMaIus TPAHCIOPTA;
MH(pOPMalOHHbIE - pa3BuTHE HUPPOBBIX CUCTEM YIIPABJICHUS U
TEXHOJIOTUU  JUIS  PEIICHHUs | 00SCTICUCHNUS ABYKEHSI IBHYKCHUS TI0€37I0B;
3aja4 npodeccuoHaIbHOM | — TEXHOJIOTUS] HHTEPBAJIBHOTO PEryIMPOBaHMS;
JeSTeTbHOCTH - MHUKPOITPOIIECCOPHBIE CHCTEMBI yITPABIICHIS,
- CEeTU U CUCTEMBI CBSI3H;
- TEXHUYECKHE CPE/ICTBA IUArHOCTHKH U TEJIEMETPHUU
- ugpoBast MOACTaAHIINS;
- MOJIETUPOBaHNE PabOTHI CHCTEMBI 00eCTIeUeHHS
JIBM>KEHUS TTOE3/I0B.
OIlK-2.2.1. Ymeer | - MpUMeHEeHHEe HU(POBBIX TEXHOJIOTHI B
UCIOJb30BaTh  COBPEMEHHBIE | MPO(PECCHOHATBHOMN NeATETbHOCTH;
nH(pOpMaMOHHBIE - yMeHue o0pabaThIBaTh TaHHBIC, TIOJYICHHBIC
TEXHOJIOTUM Uil PEIICHUS | OCPEACTBOM HU(POBBIX TEXHOJIOTHIA.
3a/1a4 podeCCHOHATBHOU




JeSITeIbHOCTH
OIIK-2.3.1. Bnaneer | - Hactpoiika nudpoBoro o00pyIdOBaHMS S TEperayd |
cnocodamu paboTel B | mpuema HHPOPMAIUH TOCPEICTBOM IIU(POBBIX TEXHOJIOTHH;
npodeCCHOHATLHON - CHHTE3 YCTPOICTBA PETyIUPOBAHHS HATIPSHKCHUS B
JeSATeIbHOCTH C | KOHTaKTHOU CETH;

UCTIOJIb30BaHUEM - MHTEIUICKTyaJIbHasi CACTeMa OpraHu3aIiu padoThl Ha
COBPEMEHHBIX MaJIOOOCITYy>)KUBAEMOM CHCTEME 3a3eMJICHHSI OTIOP KOHTAKTHOM
WH(POPMAIIMOHHBIX U | CeTH.

U(POBBIX TEXHOJIOTUI

OIIK-10. Criocob6en popMyIMpoBaTh U pelIaTh HAYYHO-TEXHUUYECKHE 3aa4d B 00JIaCTH CBOSH
npodecCHOHABHON IeATEIbHOCTH

OIIK-10.2.1. YMeer | - - anropuTMbl TMPOBEACHUS HWCCICAOBAHUN I  pelIeHUs
dbopMynupoBaTh U pelIaTh | HAYYHO-TEXHHYECKUX 3a1a4y B npogeccuoHaTbHON
Hay4YHO-TEXHUYECKHE 3a/1a4U B | IEATEIbHOCTH HWHXKEHepa IyTeil cooOlmieHus (mocTaHOBKa
npodeccHOHATBLHON npobnemMbl, (GOPMYNIHPOBAaHWE TEMbI, LEIH © 33434
JeSITeIbHOCTH WCCIIEIOBaHMsI, TMPOBEICHHE  HCCIEAOBaHUA, 00paboTka

pe3yIbTaTOB, BHEAPECHHE)

3. MecTo JTUCHUIUIMHBI B CTPYKTYPe OCHOBHOI1 podeccHOHAIBHO 00pa3oBaTebHOM
NporpamMmbl

JlMcUUIUIMHA OTHOCUTCSL K 4acTH, (pOPMHUPYEMON y4aCTHHUKaAMH OOpa30BaTeNbHBIX OTHOIIECHUI
osoka 1 «/lucuurinnbl (MOAYIIH)».

4. O0beM IMCUMIIMHBI M BUABI Y4eOHOIl padoThI

Jnist o4HO# POpPMBI 00yIEHUSI.

Bua y4eOHoii padoThI Bcero yacosn CeM8e “rp
KonTakTHas pabota (o Bugam yueOHbIX 3aHATUI)
B Tom uucne: 56 56
- nexmuu (J1) 28 28
- 1aboparopHbie pabotsl (JIP) 28 28
CamoctosrenpHas padora (CPC) (Bcero) 52 52
KonTpons 36 36
Popma KOHTPOJIs (IPOMEKYTOUHON aTTECTALIUN) €]
OO011ast TPYA0EMKOCTB: Yac / 3.€. 144/4 144/4

JUist 3a0uHON opMBbl 00YUEHHUs
. Kypc

Buj yueOHoit padoThl Bcero yacos 4
KonTakTHas pabota (10 Bugam y4eOHbIX 3aHSITHI)
B Tom uucne: 16 16
- nexruu (J1) 8 8
- 1aboparopubie pabotsl (JIP) 8 8
CamocrositensHas pabora (CPC) (Bcero) 119 119
KoHTponb 9 9
Popma KOHTPOJIs (MPOMEKYTOUHON aTTeCTalluH) €)
OO01mas TpyI0eMKOCTh: Jac / 3.¢€. 144/4 144/4

IIpumeuanue: « Popma koumponny — sxzamer (3).
5. CTpykTypa U coaep:kaHue THCHUTIIHHBI
5.1. Pa3aensl IUCHUIUINHEL U COJIEP/KAHUE PaCCMaTPUBAEMbIX BOIIPOCOB

Jlnst o4HOM PopMbI 00ydeHUs



n/n

HaunmenoBanue
pa3aena
JTUCIHUIIINHDI

Copaepxxanue pasnena

HNuauxkaropsl
JMOCTHKEHHUS
KOMIIeTeHIINH

O6mas
XapaKTePUCTHKA
(G poBBIX
TEXHOJIOTHI

Jlekumsa 1. Llenp u 3amaunm  ydeOHOIA
JUCHUTITUHBI B (dbopMUpOBaHUU
WHXEHEPHBIX 3HAHWUH, CBA3b C JIPYTUMHU
y4eOHBIMU JUCLUILIMHAMM. O6mue
MOHATHUST U(PPOBBIX TEXHOJOTMHA HUX BUJIBL
PexomMennanuum o CaMOCTOATEIIbHOMN
pabote. Jluteparypa. OCHOBHbBIC TOHATUS U
ONpEENCHUs: TEXHOJIOIMH OecrnpOBOAHON
CBSI3UM, TEXHOJIOTMM  BHUPTyaIbHOU U
JIOTIOJIHEHHON  peaJibHOCTHU,  KBAaHTOBBIE
KOMMYHUKaIUH, HCKYCCTBEHHBIN
WHTEJUIEKT, HOBBIE  IPOU3BOJCTBEHHBIE
TEXHOJIOTMHM, CHUCTEMbl paclpeleIeHHOTO
peecTpa, KOMIIOHEHTHI POOOTOTEXHUKHA U
CEHCOPHKHU.

OIlK-2.1.2

Jekuua 2. IludpoBas Tpanchopmanus
TpaHcropTa. ba3oBeie moHATHS HHUGPOBOI
TpaHcdopMaIuu. Meromonoruyeckue
HOJIXOJIBI TI0 CO3IAHUI0 IUHOTO HU(PPOBOTO
POCTPAHCTBA.

OIlK-2.1.2

CPC Teopernyeckue U METOJOJIOTUUYECKHUE
OCHOBBI IU(PPOBU3AIIMU U BHEIPEHUS HOBBIX
1M (POBBIX TEXHOJIOTHI

OIIK-2.1.2,
OIIK-10.2.1

Bunsl mudposbix
TEXHOJIOTUH

Jekmusi 3. Cucremsl pacnpenereHHOTO
peectpa. HMcropus uHHTepHeTa  BelIeH.
ApxuTeKkTypa W  KJIIOYEBbIE  MOJYJHU
MHTEPHETA BEILEH.

OIlK-2.2.1

JlabGopaTopnas padora 1. lccienoBanue
apXHUTEKTypbl cucteM M cereid MHTepHera
BEILICH.

OIlK-2.3.1

Jlekuuss 4. CeHCOpHBIE  YCTpOICTBA.
Hatunku. HHTEmeKTyaabHble OKOHEYHBIE
TOYKM MHTepHeTa Bemed. McrouHuku
SHEPrUM W  YNPABICHUWE TNUTAHHEM B
CHCTEMaxX MPOMBILIJIEHHOIO UHTEPHETA.

OIlK-2.2.1

Jlekuus 5. IlpumeHnenue OecrpOBOAHBIX
ceTel B  TNPOMBILUIEHHOM  HHTEPHETE.
OyHKIMOHATBHAS COBMECTHUMOCTD
YCTPOMCTB COTOBOM CBSI3U. TE€XHOJOTHHU
JocTyrna  cotoBo  cBsizu.  Kareropum
a0OHEHTCKOTO o0opyaoBaHus 3GPP.
Pacnipenienenue cnektpa U MoJIOC 4acTOT B
4G LTE. Crpykrypa nakera 4G. Tonosorus
LoRaWAN.

OIlK-2.2.1




Jlekuus 6. HNudopmannoHHo-
tenekommyHukaruonsnas cetb (MTKC), kak
00BeKT MH(POPMAITMOHHOTO BO3ACHCTBHSL.
Tennenuun IPOTHBOOOPCTBA B
KuOeprnpocTpaHcTBe. Buabl u coaepkanue
KOMITBIOTEPHBIX aTaK.

OIlK-2.1.2

Jlekuusi 7. @yHKIMOHAIbHASA MOJIEIb
MH(POPMAITMOHHO-TEIEKOMMYHHUKAITMOHHOM
ceTu. MeTOoI0OIOIrHYeCKUH MOAX0JT K OLICHKE
kubepBozaeiicteuss Ha MTKC. Metonbl
aHaJIM3a OMAaCHOCTH KOMITBIOTEPHBIX aTaK Ha
HUTKC.

OIlK-2.1.2

Jexknus 8. MeToauka OLICHKH
kubepycrounBoctu MUTKC. O6o6ueHHas
MOJCIb B3auMOJcHCTBHSA cHCTeMBl KA u
NTKC. CrpykTypa METOOUKH OLCHKHU
kubepycroitunBoct UTKC.

OIlK-2.1.2

Jleknusa 9. HopwmaTtuBHbIie MOJENN
npoueccoB  (pynkumonuposanuss MTKC.
Mopenb  uisi  OUEHKH  3allUIIEHHOCTH
UH(pOpPMaAITMOHHBIX u MPOTPAMMHBIX
pECypcoB OT KOMIBIOTEPHBIX BHPYCOB.
Mopens  uisi  OIEHKH  3allUIIEHHOCTH
UH(OPMAaLMOHHBIX u IPOrpaMMHBIX
pecypcoB  OT  HECAHKIIMOHHUPOBAHHOTO
Joctyna. Mozens A1 OUEHKH COXPAHEHHS
KOH(HICHIIMAIbHOCTH WH(OPMAITUH.

OIIK-2.1.2

JlabopaTropnass pabGora 2. M3yuenwue
croco0oB HaCTPOEK " HaJaJKu
npuemonepenatomend cranuuu LoRaWAN B
cucreMax MHTepHeTa Beniei.

OIlK-2.3.1

Jlexnus 10. IIpumeHeHue
MapLIpyTU3aTOPOB U IIIJIO30B B  CETAX
IIPOMBIIIJIEHHOTO MHTepHeTa. [IpoToKosbI
nepefayd JaHHbIX MHTEpPHETa Belled OT
ycTpoiicTBa B «obsako».  Tomosiorus
00JauYHbIX M TYMAaHHBIX  BBIYMCIICHUH.
AHau3 JAHHBIX W MallMHHOE OOy4YeHHE B
00J1auHbIX U TYMaHHBIX IUIaTHOpMax.

OIlK-2.2.1

JlaboparopHnasi padora 3. PerynupoBka u
HacTpoWKa JaT4MKOB B ceTsax MHTepHera
BELIEH.

OIlK-2.3.1

JlaGopaTtopuas padora 4. CO0p JaHHBIX C
JATIYMKOB DKOJIOTHYECKOTO MOHUTOPHUHTA B
cersax MHTepHeTa Belei.

OIlK-2.3.1

CPC. be3omacHOCT, HMHTEpHETA BEIICH.
Tepmunbl, omnpeneneHus.  AnmaparHas
0e30macHOCTb. AJpPecHOE MPOCTPAHCTBO B
nporueccope aMsATH. bezonacHocTh
XpaHEHUs JAHHBIX. [IpaBoBoe
pETYyIUPOBAHUE.

OIlK-2.2.1




JlabopaTopHnasi paGora 5. Hccrnenosanue
OCHOB  (D)yHKLIMOHHUPOBAHUS  CEPBUCHBIX
wiatdopmM B ceTsix HTepHeTa Bemei.

OIlK-2.3.1

JlaGopaTopHas padora 6. lccienoBanue
METOOB cOopa MHGPOpPMALUU B CHCTEMax
NutepHeTa Belen.

OIlK-2.3.1

JlabopaTopHasi pa6ora 7. MOHMTOpHHT,
CEepBHCHOE  OOCIyXHBaHHE, TIOUCK U
yCTpaHEHHE HEUCHPABHOCTEH IHU(PPOBBIX
YCTpOMCTB cucTteM U cereil HMHTepHeTa
BelleH

OIlK-2.3.1

CPC. [{udposbie CHUCTEMBI
pacIpeneseHHOrO peecTpa Ha TPAaHCIOPTE.
Knaccugukanus OIOKYEHH TEXHOJOTHIA.
IIpakTueckue  mpUMepbl  NPUMEHEHUH
BHE/IpEHUsT  OJIOKUEHH TEXHOJOrMi Ha
TPaHCHOPTE.

OIlK-2.2.1

CPC. Buenpenue coBpeMeHHBIX HMU(PPOBBIX
TEXHOJOTHI. Mozesib OUEHKH TOTOBHOCTH
NPEANPUITHS K BHEIPEHUIO COBPEMEHHBIX
1M (POBBIX TEXHOJIOT . Meroavka
onpeeaeHus MIPUOPUTETHOCTH
HampaBieHud Im@posm3anuu. Buenpenue
TEXHOJIOTUM  «OONBIIMX  JAaHHBIX»  Ha
MPEANPUSITHH.

OIIK-2.1.2,
OIIK-10.2.1

IIpumeHeHue

i (ppoBbIX
TEXHOJIOTUH B
npodecCHOHAIbHON
JeATETbHOCTH

Jlekumss 11. IIpuMeHeHue TEXHOJIOTUI
BUPTYAJIBHOW U JOTIOJHEHHON PEAIbBHOCTU B
npodeccuoHaIbHON JIEeATEIbHOCTH.
IIpakTHYeCcKre NpUMEpHI.

OIlK-2.2.1

Jlekumusi 12. [IpuMeHeHUE UCKYCCTBEHHOTO
WHTEJUICKTA B npo¢eCCHOHAIBHON
JeATenbHOCTH. [IpakTHueckue npumepsl.

OIlK-2.2.1

Jlekmusn 13. OpranHuzanusi KBaHTOBOU
CUCTEMBI Ilepejaun JaHHBIX

- o0mui npuHOUI paboTBl  CHUCTEMBI
KBaHTOBOTro pacnpenenenus kmoueit (KPK);
- ocHoBHble mapamerpel KPK, mnonsaTue
QBER; IIOHATHE «CBIPOTO» u
«IIPOCESHHOT0» KJII0Ya;

- NPOrpaMMHBI M amnnapaTHbI NPUHLUI
pabotsl cuctem KPK;

- coctaB obopynoBanus cucreMbl KPK;

- CXEMHbIE PEUIeHHs] OpraHU3alul CUCTEMBbI
KPK.

OIlK-2.2.1

Jlekuusi 14. IlpumeHeHHE KOMIIOHEHTOB
POOOTOTEXHUKH u CEHCOPHUKHU B
npodeccuoHaNbHOMI eI TeIbHOCTH
[IpakTHuUecKre NpUMepHI.

OIlK-2.2.1




CPC. HopmaruBHo-npaBoBas 6aza
NPUMEHEHHUsS LM(POBBIX TEXHOJIOIMH Ha
00BbeKTax  MHQPACTPYKTYPHl  KOMIAHUU
OAO «PX». IlepcrnekTuBbl pa3BUTHS
IUQPPOBBIX ~ TEXHOJOTHH B CHCTEMax
o0ecrneyeHus ABHKEHUsI IT0E3/10B.

OIlK-2.1.2

CPC. Pe3ynbTarsl UHTETpaluu
COBPEMEHHBIX  LU(QPOBBIX  TEXHOJIOTUH.
Ocobennoctu coopa uaGopmarmu. Moaenb
aHajlu3a C MHCIOJIb30BAaHUEM TEXHOJIOIMU
«OonpmMX  AaHHBIX».  MckyccTBeHHBII
UHTEJUIEKT B IPOMBIIIIEHHOCTH.

OIlK-2.2.1,
OIIK-10.2.1

3a09HOM (OPMBI OOyUCHHSI

HaunumenoBanue
pasaena
JTUCIHUIIINHBI

Conep:xanue pa3nena

HNuagukaropsl
JOCTHKEHUS
KOMIIeTeHIN i

O61mmas
XapaKTEpUCTHKA

U (POBBIX
TEXHOJIOTUN

Jlekuusa 1. llenp u 3amaunm  ydeOHOM
JCIIUTLTHHBI B dbopmupoBaHUN
WHXKCHEPHBIX 3HAHWH, CBSA3b C JIPYTUMHU
yueOHBIMU IUCIHUIIINHAMU. Oo6mue
MOHTHS [TU(PPOBBIX TEXHOJOTHA HX BHUJIBL
PexoMeHmanmu MO CaMOCTOSTEIBHOM
pabore. Jluteparypa. OCHOBHBIC MOHSTHS U
OIPENICIICHUS: TEXHOJOTHU OECIPOBOIHON
CBS3M, TEXHOJOTHU  BUPTYAIbHOH U
JOTIOJTHEHHON ~ peajbHOCTH,  KBaHTOBBIC
KOMMYHHKAIHH, HUCKYCCTBCHHBIN
WHTEIJIEKT, HOBBIE  TPOU3BOJCTBEHHBIE
TEXHOJIOTHH, CHCTEMBI PacCHpeIeIICHHOTO
peecTpa, KOMIIOHEHTHI POOOTOTEXHHKH U
CCHCOPHKH.

OIlK-2.1.2

Jlekmust 2. Iludposas Ttpanchopmarus
TpaHcnopTa. bazoBble MoHATHS LK(pOBOH
TpaHc(hOopMaIHH. Mertoponornyeckue
HOXO/IBI TIO CO3JJAHUI0 €TMHOTO NHU(POBOTO
IPOCTPAHCTBA.

OIlK-2.1.2

CPC Teopernueckne U METOAOJIOTHUYECKUE
OCHOBBI IIU(PPOBHU3AIMU U BHEJIPEHUSI HOBBIX
1M (POBBIX TEXHOJIOTUI

OIlK-2.1.2,
OIIK-10.2.1

Buner nudpossix
TEXHOJIOTUH

CPC. CucreMsl pacnpeieiIeHHOIO peecTpa.
HcTopus nnTepHera Beueil. ApXuTekTypa u
KJIFOUEBBIE MOJ1YJIM HHTEPHETA BEIIEH.

OIlK-2.2.1

JlaGopaTopnas pabora 1. lccienosanue
apXHUTEKTypbl cucrteM M cered MHTepHera
BEIIEH.

OIlK-2.3.1

Jlekuusi 3. CeHCOpHbIE  YCTpOWCTBA.
Hatunku. WHTennekTyanbHble OKOHEUHBIE
TOYKM HWHTepHETa Beme. McrouyHuku
SHEPTUM U  YIOpaBJICHUE TUTAHUEM B
CHUCTEMax IPOMBIIUICHHOI'O HHTEPHETA.

OIlK-2.2.1




CPC. [Ipumenenne OecripoOBOAHBIX CETEH B
HIPOMBIIIIEHHOM UHTEpPHETE.
dyHKIMOHANBHAS COBMECTUMOCTD

YCTPOMCTB COTOBOM CBSI3U. TE€XHOJOTHH
Joctyna  cotoBo  cBsazu.  Kareropum
a0OHEHTCKOTO obopyoBaHus 3GPP.
Pacnipenenenue cnekrpa U moJjOC 4acTOT B
4G LTE. Crpykrypa nakera 4G. Tononorus
LoRaWAN.

OIlK-2.2.1

CPC. NudopmannonHo-
tenekoMMmyHukannonHas cetb (MTKC), kak
00BEKT UH(OPMAIIIOHHOTO BO3/1EHCTBHSL.
Tennenuun POTHBOOOPCTBA B
KkubepnpocTpaHcTBe. Bunbl U conepxanue
KOMIIBIOTEPHBIX aTaK.

OIlK-2.1.2

CPC. ®yHkuMoOHaNbHAS MOJIEIb
MH()OPMAIMOHHO-TEIICKOMMYHHKAITUOHHON
ceTH. MeTOI0I0rHYECKUH MOAX0 K OLIEHKE
kubepBo3aerictBus Ha UWTKC. Merombt
aHaJM3a OMAaCHOCTH KOMITBIOTEPHBIX aTaK Ha
HUTKC.

OIlK-2.1.2

CPC. MeTtoauka OLIEHKU
kubepycroiiunBoct UTKC. O606mennas
MOJIENIbL B3auMoAeucTBUA cucTteMbl KA u
UTKC. CrpykTypa METOJUKH OLEHKHU
kubepycroiunBoct UTKC.

OIlK-2.1.2

CPC. HopmaruBHble MOJAENU TPOILIECCOB
¢byukuonupoanust UTKC. Mopens nns
OIICHKH 3allMIIEHHOCTH WHOOPMAITMOHHBIX
51 MIPOrPaMMHBIX pecypcoB oT
KOMITBIOTEPHBIX BUPYCOB. Mopenb st
OIICHKHU 3alllUIIEHHOCTH HH()OPMAIIMOHHBIX

" MIPOrpaMMHBIX pecypcoB oT
HECaHKLMOHUPOBAHHOTO JaocTyna. Moxens
Ui OLICHKH COXpaHEHHUs

KOH(HIEHIIMATIbHOCTH HH(OPMAIIHH.

OIlK-2.1.2

JlaGopaTtopnasi padora 2. U3yueHue
croco6oB HaCTPOEK u HaJaJKu
npuemonepenatomeit craniiui LoRaWAN B
cucremax MHTepHeTa Belen.

OIlK-2.3.1

CPC. IlpumeHeHue MapuUIpyTH3aTOPOB U
IUII030B B CETAX  IPOMBILUIEHHOTO
uHTepHeTa. [IpoTokonbl mepenayn JaHHBIX
UHTEpHETa BEUIEd OT YCTpOMCTBA B
«obmako».  Tomonoruss  oOMayHBIX U
TYMaHHBIX BBIYMCIIEHUH. AHaJIU3 JaHHBIX U
MalmmHHOe oO0ydeHne B OOJAaYHBIX U
TYMaHHBIX I1aTopMax.

OIlK-2.2.1

CPC. PerymupoBka M HacTpoOWKa JaTYUKOB
B ceTsAx MHTepHeTa Benie.

OIlK-2.3.1




JlabopaTropnass pabGora 3. H3yuenwue
JIaTYUKOB B CETSIX MHTEpPHETAa BeEIICH.
Jarunk «5 B 1», MarHMTOKOHTAKTHBIHN
JIaTYHK.

OIlK-2.3.1

CPC. be3omnacHOCT, HHTEpHETAa BeEHICH.
Tepmunsbl,  ompeneneHus.  AnmaparHas
0e30MmacHOCTb. AJpPEcHOE IPOCTPAHCTBO B
nporeccope MaMsITH. bezonacHoctb
XpaHEHUs JQHHBIX. IIpaBoBoe
pEryJIupoBaHuUE.

OIlK-2.2.1

CPC. Uccaenosanue OCHOB
(YHKIIMOHUPOBAHUS CEPBUCHBIX IIATHOPM
B ceTsax MHTepHeTa Benie.

OIlK-2.3.1

JlaGoparopuass pabora 3. Mccienosanue
METOOB cOopa MH(OpPMAlUU B CHCTEMax
HMuTepHeTa Beie.

OIIK-2.3.1,
OIIK-10.3.1

JlaGopaTtopnasi padora 4. U3yueHue
JAaTYUKOB B CETAX MHTEpPHETa BEIICH.
JlaT4yrMK NOMCKOBOIO YCTPOWCTRBA.

OIlK-2.3.1

CPC. [{udposbie CUCTEMBI
pacIpeneseHHOr0 pPeecTpa Ha TPaHCIOPTE.
Knaccugukanus OIOKYEHH TEXHOJOTHIA.
IIpakTueckue  npUMepbl  NPUMEHEHUI
BHE/IpEHUsT  OJIOKUEHH TEXHOJOrMi Ha
TPaHCHOPTE.

OIlK-2.2.1

CPC. BHenpeHne COBpeMEHHBIX IM(PPOBBIX
TEXHOJIOTHI. Mozelb OLIEHKH T'OTOBHOCTH
IPENIPUATHS. K BHEIPEHHUIO COBPEMEHHBIX
1M (POBBIX TEXHOJIOTHIT*. Meroauka
ONpeeIeHus IIPUOPUTETHOCTH
HanpasiieHud nudposuzanuu. BHeapenue
TEXHOJIOTUM  «OOJBIIMX  JIAHHBIX»  Ha
PENNPHUSITHH.

OIlK-2.1.2,
OIlK-10.2.1

IIpumeHeHne
U(PPOBBIX
TEXHOJIOTUH B
npodecCuoHATIbHON
JESATEIBHOCTH

CPC. [Ipumenenue TEXHOJIOTHI
BUPTYaJIbHOU U JIOTIOJTHEHHON PEAIbHOCTH B
npodeccuoHaTbHON JIESTEIIBHOCTH.
IIpakTHUeCcKre NpPUMEpHI.

OIlK-2.2.1

Jleknusi 4. IIpuMeHeHUE HCKYCCTBEHHOTO
UHTEJUIEKTa B npodeccuoHaIbHON
JeATeNbHOCTH. [IpakTHUecKkue npumepsl.

OIlK-2.2.1

CPC. OpraHuszanus KBaHTOBOH CHCTEMBI
nepesayn JaHHbIX

- o0muil npuHIMI pabOThl  CHCTEMBI
KBaHTOBOTO pacnpenenenus kimoueit (KPK);
- ocHoBHble mnapamerpsl KPK, mnonstue
QBER; TIOHSITHE «CBIPOTO» 51
«IIPOCESTHHOTO» KJII0Ya;

- NPOrpaMMHBIA W aIllapaTHBIA TPUHIUI
pabotsl cuctem KPK;

- coctaB obopynoBanus cuctembl KPK;

- CXEMHbIE PEUICHHS] OPraHU3alul CUCTEMBbI

KPK.

OIlK-2.2.1




CPC. [Ipumenenue KOMITOHEHTOB
POOOTOTEXHUKH u CCHCOPUKHU B
npodecCHOHATBLHOM JESATEIIbHOCTH
[TpakTHYeCcKHE IPUMEDPHI.

OIlK-2.2.1

CPC. HopmaTtuBHo-nipaBoBast 0a3a
NpUMEHEHUS UU(GPOBBIX TEXHOJOTHH Ha
00BbeKTax  MHQPACTPYKTYPHl  KOMIIAHHH
OAO «PX». IlepcrnekTuBbl pa3BUTHS
IUPPOBBIX  TEXHOJOTHH B CHCTEMax
o0ecrneueHust JBUKEHUS MOe3/10B.

OIlK-2.1.2

CPC. Pe3ynbTarsl UHTETpaluu
COBPEMEHHBIX  LUQPOBBIX  TEXHOJOTHII.
Ocobennoctu coopa uapopmarmu. Mojaensb
aHajiu3a C MHCIOJb30BAaHUEM TEXHOJIOTMU
«OonpmIMX ~ JaHHBIX».  VcKyccTBEeHHBbII
MHTEJUIEKT B POMBIILIEHHOCTH.

OIlK-2.2.1,
OIIK-10.2.1

* CTYZEHTBI 3a09HOM (OPMBI 0O0YUECHHUS BBITIOIHIIOT KOHTPOJIbHYIO paboTy Ha TEMY «BHEApPEHHE
U(POBBIX TEXHOJIOTUH HA MPEANPUATHI». METOJMUeCKUe YKa3aHus BIOJHEHHsI KOHTPOJIbHON
paboThl pa3MEIIEHbI B 3JIEKTPOHHOM Y4€OHOM KypCe IUCHUIIINHBI.

5.2. Pa3nensl IUCIUIUINHEL M BUIBI 3aHATUNA

Jist o4HOM POPMBI O0YUEHUSI:

1'17;')1 HaumeHnoBanue pa3aesa IMCHUILIHHBI JI JIP CPC Bcero
1 | OGmas XapaKTepUCTHKA 1M (pPOBBIX 4 0 20 24
TEXHOJIOTU I
2 | Bugsl mugpoBBIX TEXHOJIOTHIA 16 28 10 54
3 | [Ipumenenue nnpoBbIX TEXHOIOTHN B
9 8 0 22 30
po¢eCCHOHATILHOM J1eTeIbHOCTH
Hroro 28 28 52 108
KoutpoJsn 36
Bcero (0011as Tpy/10eMKOCTb, Yac.) 144
Jlnist 3a04HOM (OpPMBI 00yUEHUSI:
1'17]21 HanmMeHoBaHMe pa3jeiia JMCUUIIIHHbBI J JIP CPC Bcero
1 | Obmas XapaKTepUCTHKa U POBBIX 4 0 40 42
TEXHOJIOTUH
2 | Bugsl mudpoBBIX TEXHOJIOTHIA 2 8 20 30
3 | [Ipumenenue unupoBbIX TEXHOIOTUN B
9 2 0 59 63
poheCCHOHATBHON IEeATETbHOCTH
Hroro 8 8 119 135
KoHTpoJib 9
Bcero (o6mas Tpy10eMKOCTb, 4ac.) 144

6. OueHouyHbIe MaTepuaIbl /151 IPOBeAeHUs TeKYLero KOHTPOJIsl yCleBaeMOCTH U
NPOMEKYTOYHOM aTTeCTAMH 00y4aKOIIMXCS M0 JUCHHILIHHE



OrneHOYHBIC MaTepuanbl 10 JUCIHUIUIMHE SBJSIOTCS HEOThEMJIEMOM 4YacThio paboueit
HpOI‘ paMMBI n HpeI[CTaBJIeHI:I OTACJIIbHBIM ,Z[OKYMCHTOM, paCCMOTpCHHBIM Ha 3accaaHuun
Kadeapbl ¥ YTBEPKACHHBIM 3aBEIYIONTUM Kadeapoi.

7. MeToauuyecKue YKazaHus 1Jis oﬁyqamumxcs[ M0 OCBOCHHIO TUCHHUIIIMHBI

ITopsaok u3ydeHus: AUCUMIUIMHBI CIIE YOI

1. OcBoeHue pa3fesoB QUCLMILUIMHBL NPOU3BOAUTCS B IOPAIKE, NPUBEACHHOM B
pasnene 5 «CopepkaHue U CTPYKTypa IUCHMILIMHBDY. OOydaroIMiCs JOJKEH OCBOMTH BCE
paszensl TUCHMIUIMHBI, MCIIONB3Ysl METOJMUECKUE MaTepHalibl IUCIUILIUHBI, a TaKkke y4eOHO-
MeToAnYecKoe oOecneueHre, NpuBeIeHHOE B pa3zene § pabodeill mporpaMMel.

2. Hns  popMupoBaHUs KOMIETEHIMHA OOYYAIOUIUICS JIOJDKEH TPEACTaBUTH
BBIIIOJIHEHHBIE ~ 3a/laHUsl, HEoOXOAMMBIE s OLUCHKM 3HAHWH, YMEHUH, HaBBIKOB,
IPEyCMOTPEHHbBIE TEKYIIUM KOHTPOJEM YCIIEBAEMOCTH (CM. OLIEHOYHBbIE MaTepuaybl 10
JTUCITUTIIINHE).

3. [lo mToram Tekymero KOHTPOJIsS yCIIEBAEMOCTH I0 JUCLUIUIMHE, 00ydaroIuncs
JIOJKEH MPOUTHU MPOMEXKYTOUHYIO aTTECTALUIO (CM. OLIEHOYHbIE MaTepHalIbl [0 TUCLUILIIMHE).

8. Onucanne MaTepUAJILHO-TEXHMYECKOI0 U Y4eOHO-MeTOAUYeCKOro odecrneyeHms,
HEO0XO0MMOr0 /IVIsl peaju3anuy 00pa3oBaTeIbLHON NPOrpaMMbl 1O TUCUUIIJIMHE

8.1. IlomemeHusl MPenCTAaBISAIOT COOOH y4deOHBIE ayAMTOPUHU JUISI MPOBEACHUS y4eOHBIX
3aHATHH, HPEIYCMOTPEHHBIX IporpamMMoit CHELUAINTETA, YKOMIUIEKTOBaHbI
CHEIMATM3UPOBAHHON y4eOHOH MeOenbl0 M OCHAIlEHHBIE O0OpPYAOBAaHUEM W TEXHUYECKUMHU
cpeAcTBaMU OOYYeHHMs, CIYKAlMMHU JJs NpeAcTaBieHus ydeOHOW uHpopmauuu Oo0JbLION
ayJIUTOPUHU: HACTCHHBIM JKPaHOM (CTAallMOHAPHBIM MJIM MEPEHOCHBIM), MapKEepHOW JTOCKOW U
(M) MEeNTOBOM TOCKOH, MYJIbTUMEIUHHBIM IIPOEKTOPOM (CTALIMOHAPHBIM HUJIH IEPEHOCHBIM).
Bce momemieHusi, MCMONB3yeMble U TMPOBEACHUS Y4YEOHBIX 3aHATHH W CaMOCTOSTEIHLHOU
paboThl, COOTBETCTBYIOT JACWCTBYIOIIUM CAHHUTAapHBIM U TPOTUBOINOXKAPHBIM HOpPMaM U
TIpaBUJIAM.

Jlns  mpoBeneHUs J1abOpaToOpHBIX paboT wucnosb3yercs jgabopatopus «IIpomblinuieHHbIH
unmepnem sewen» Kapeapbl «Anexkmpuueckas cesa3vy (ayo. 7-403.3) oOopymoBaHHas
CJIEAYIOIIMMHU YCTaHOBKAMH, HCIIOJIb3YEMBIMH B YU€OHOM IpoLiecce:

- ydeOHble J1labOpaTOpHbIE YCTAaHOBKM "AmmapaTHO-NpOrpaMMHbIN Komiuiekc «MHTepHer
Bemek»''— 6 mT;

- cuctemublii 6510k HekcOntuma E5400(BOX) + KK monuTop Philips 223E1SB;

- mynsTUMeuitHbI npoexktop NEC NP410 (205) — 12 m;

- DkpanDa-LiteModelB 178*178 , (205) -1 mir.

[Tomemennss ans CaMOCTOSATENBHON paboThl  oOywarommxcs (ayd. 7-412) ocHaiieHb!
KOMITBIOTEPHON TEXHUKOHN C BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTu «MHTepHEeT» 1 obecrieueHneM
JIOCTYTIA B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

8.2. YHuBepcuter oOecCHedYeH HEOOXOIMMBIM KOMILICKTOM JIMIICH3HOHHOTO W CBOOOJIHO
pacrpocTpaHseMOro NporpaMMHOTo 00eCIeYeH s, B TOM YHCII€ OT€YECTBEHHOI'O MPOU3BO/ICTBA:
[lepeyeHp NMIEH3MOHHBIX NpOrpamMM IpeACTaBiIeH Ha BHyTpeHHeM mnopraire PI'bOY BO
II'VIIC no axpecy http://eaisu.pgups.edu.mps/info/prog/

8.3. OOyuwarommmMmcsi obecnieueH AocTyn  (yOaJeHHBIH  JOCTYN) K  COBPEMEHHBIM
npodeccuoHaIbHBIM 0a3aM TaHHBIX:

- DneKTpoHHO-OMOIMoTeUHass cucTeMa wu3aaTenbeTBa  «JlaHby. [DIeKTpOHHBIN
pecypc]. — URL: https://e.lanbook.com/ — Pesxxum poctyna: 1yist aBTOpH3. MOJIb30BaTENCH;

- OnekTpoHHO-OnbmoTeunass cucrema wu3gatensctBa DPIBY IO  «Yuebno-
METOAMYECKHI LEHTP MO0 0Opa30oBaHUIO Ha JKEJNE3HOJIOPOKHOM TpAHCIOPTE» [DIEKTPOHHBIH
pecypc]. — URL: https://umczdt.ru/— Pesxum mocTyma: 1uis aBTOPH3. MMOJIb30BaTENICH;

- Cnosapu u suimkionequn. — URL: http://academic.ru/ — Pexum pocryna:



http://eaisu.pgups.edu.mps/info/prog/
https://e.lanbook.com/

CBOOOIHBII.

- Hayunas snexktponnas 6ubnunoreka "KubepJlennnka" - 3To Hay4yHast 3JI€KTPOHHAS
OuOIMOTEKa, TOCTpOeHHAs Ha mapaaurmMe OTKpeiTod Hayku (Open Science), OCHOBHBIMH
3a/layaMH KOTOPOH SIBJISICTCS TOMYJISIpU3AIHSI HAYKU U HAYYHOU JESTEIBHOCTH, OOIECTBEHHBIN
KOHTPOJIb KadecTBa HAYYHBIX NYyOJIMKAIMi, pa3BUTHE MEXKIUCIUILUIMHAPHBIX HCCIEA0BAaHUH,
COBPEMEHHOI0 MHCTUTYTA HAYYHOUM PELICH3UU U NOBBIIICHUE UTUPYEMOCTH POCCUMCKON HAyKHU.
— URL: http://cyberleninka.ru/ — Pexxum moctyma: cBOOOIHBIMN.

8.4. OOyuatrommmMmcsi obOecriedeH AOCTyHn (yHaJICHHBIM JOCTYH) K HH(OPMAIMOHHBIM
CIIPABOYHBIM CHCTEMAM:

- MEXIYHapOJHBIN COI03 DIIEKTPOCBA3U [AeKTpoHHBIN pecype]. — URL: https://www.itu.int/ru -
Pexxum moctyma: cBOOO HBIM.

8.5. IlepedeHb meYaTHBIX W DJICKTPOHHBIX H3JAAHUN, WCIONB3YEMBIX B 00pa3oBaTeIbHOM
mporecce:

- MurskoB E.C. VcKycCTBEHHBIM MHTEIUIGKT M MallMHHOE OOydeHHWe: yuyeOHOe MmocoOue s
By30B / E.C. Mutsikos, A.I". Illmenesa, A.W. Jlagpiaun — Cankt-ITerepOypr: Jlanb, 2026. — 251
c. — URL: https://reader.lanbook.com/book/450827#2 - Pexum poctyma: Ui aBTOPH3.
I10JIb30BaTENEN.

- IludpoBbie TEXHOJOTMH B CHCTEMax OOCCICUCHHS JBW)KCHHS IOE3[0B: [3JCKTPOHHBIN
npaktukyMm] / C.M. Kynenko, O.I'. EBnoxumona, E.B. KaszakeBuuy, A.M. Bongunos, MN.A.
I'myxoB. — Cankr-Ilerepoypr: ®I'BOY BO II'VIIC, 2024. — 55 c¢. — URL:
https://reader.lanbook.com/book/439517#3 - Pexwum nocTyna: uisi aBTOPU3. MOJIb30BATEIICH.

- E.B. I'nmymak. BBenenue B Wurepner Bemieil: yueOnoe mocobue / E.B. I'mymax, A.B.
Kympusinos. — Camapa: MznarensctBo Camapckoro yHuBepcutera, 2023. — 104 ¢. — URL:
https://reader.lanbook.com/book/406640#2 - Pexum gocTyna: 1uisi aBTOPHU3. IOJIb30BATEICH.

- Hudposas tpanchopmanus 1 JOrUCTUUECKUNA MHXXKUHUPHUHT Ha TpaHcropre: yued. mocodue /
A.C. Cunnnuna, A.I'. HekpacoB. — M.: ®I'BY IO «YueOHO-METOIUYECKUI IIEHTP IO
00pa3oBaHUI0 Ha JKEIE3HOIOPOXKHOM  TpaHcmoprte», 2021. - 224 c¢. - URL:
https://umczdt.ru/books/40/251724/ — Pexxum nocTyma: ajsi aBTOPH3. TOJIb30BaTeNei.

- ®.B. Oununmnos. KBantoBbie BeruncieHus: yueonoe nocooue / @.B. Ounumnmos. — CITGIYT. —
Cankr-IlerepOypr, 2024. — 84 c¢. — URL: https://reader.lanbook.com/book/426110#3 - — Pexum
JocTymna: sl aBTOPU3. MOJIb30BaTeNeH.

- JIn I1. Apxurektypa uHTepHeTa Bewel / mep. ¢ anr. M.A. Paiitmana. — M.: JIMK IlIpecc. —
2019. — 454 c. — URL: https://reader.lanbook.com/book/112923#1 — Pexum moctyma: s
aBTOPU3. MTOJIb30BATENEH.

[TepedyeHn AOMOTHUTENBHON YU€OHOM JIUTEPATYPHI, HEOOXOIUMOM JJIsI OCBOEHUS TUCITUTIIINHBI:

- Bacunbes, B.A. LludpoBbie TEXHOIOIUN B MEHEDKMEHTE KauecTBa: yuel. nocobue. — M.: U3n-
Bo MAUM. — 2021. — 96 c. — URL: https://reader.lanbook.com/book/207521#1 — Pexum
J0CTymna: JUIsl aBTOPU3. M0JIb30BaTENEN.

- Ilacmopt HaumonanpHOoro mnpoekrta «HamuonanbHast mnporpamma «ludpoBas skoHOMEKA
Poccuiickoit @enepaunn» yTB. npesuguymom Cosera mpu npesuzaente PO no crparernueckomy
Pa3BUTHIO U HALIMOHAIBHBIM ITpOeKTaM, IpoTOKoJI OT 04.06.2019 Ne7».

8.6. Ilepeuenr pecypcoB HUHGPOPMAMOHHO-TEIEKOMMYHUKAMOHHOW cetn «MHTepHeT»,
HCIOJIb3YEMBIX B 00pa30BaTEIbHOM MPOLIECCE:

- JInunelii  kabuHeT  oOywaromierocss W DJIEKTpOHHass  MH(OpMaIMOHHO-
obOpaszoBatenbHas cpema. [DaekTponnbiii pecype]. — URL: https://sdo.pgups.ru — Pexum
nocryna: uist apropus. [lons3zoBaTenei.

PazpaboTunk paboueit
MPOrpaMMbl, JOLIEHT
21 suBaps 2026 roga C.M. Kynenko
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