IIpunoxenue 1 k padoueii mporpamme
o ucHHIUIHe «BecnpoBoHbIC TEXHOJIOIHH MEepeAadd JAHHBIX»

MuHHCcTEPCTBO UG POBOro pa3sBUTHS, CBA3HM H MACCOBBIX KOMMYHHKaLHi PO
denepalibHOE rOCyIapCTBEHHOE OOKETHOE 00pa30BaTENIbHOE YUPEKIEHHE
«CHOMpCKHii rOCYIapCTBEHHBIE YHUBEPCHTET TEJICKOMMYHHKAIHIA U HH()OPMATHKIY
(Cubl'YTH)

YpallbCKUi TEXHHYECKUH HHCTHTYT CBA3M U HHpopMaTHKH (hunuan)

B r. Exarepun0ypre
(YpTHUCH Cubl'YTH)

Coria 0
% ;L%Kmpa mo YP
/7 A H. Benaxosa

« S pg ZOA’f_r.

OOEHOYHBIE CPEACTBA
TEKYIMEI'O KOHTPOJ
A INPOMEXYTOYHOU ATTECTAIIUU

o JucIMIUTHHEE «becnpoBoIHbIE TEXHOJIOMHH NepefaYH AaHHBIX»

JUISL OCHOBHO#H NMpogecCHOHAIPHON 00pa30BaTeIbHOR MPOrpaMMBI 110 HANPaBIECHUIO
11.03.02 NahpOKOMMYHHKAIIMOHHBIE TEXHOJIOTHA H CHCTEMBI CBA3H,
HanpasieHHOCTH (mpodmins) — CHCTEMEI pagHOCBA3H, MOOHIIEHOM CBA3H M PalyoI0CTyIIa,
KBamudHKanma — OaKanaBp,
¢dopma 0byueHns — ouHas,
roji HadaJyia oATr0TOBKH (o yae6HOoMYy mwiamy) — 2020

ExatepunOypr
2021 r.



IIpnaoxenne 1 k padéoueii mporpamme
1o AMcuHIInHe «becnpoBoJHbIEe TEXHOJIOIMH Nepeadyd AAHHBIX»

MuHucTepcTBO IUPPOBOTO PA3BUTHUS, CBA3H U MACCOBBIX KOMMYHUKaui PO
denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHUE
«Cubupckuii ToCyJapCTBEHHBIE YHUBEPCUTET TEJICKOMMYHUKAIIMK 1 HHPOPMATHKNY
(CubI'YTH)

VYpanbckuii TEXHUYECKUI MHCTUTYT CBSI3U U UH(POpMATUKH ((priTra)

B I. ExatepunOypre

(YpTUCH Cu6I'YTH)
CornacoBaHo YTBepxaaro
3am nupekTopa no YP Hupextop YpTUCH Cubl'YTHU
A.H. benaxosa E.A. Mununa
« _» 20 T « _ » 20 T

OOEHOYHBIE CPEJACTBA
TEKYIMIETIO KOHTPOJA
U HPOMEXYTOYHOUN ATTECTALIUMU

1o nucuuiuiiHe «becnpoBogHbIe TEXHOJIOTHHU NepeJadyu JaHHbIX»

JUIsL OCHOBHOM MpodeccrnoHanbHOM 00pa30BaTebHOM MPOrpaMMBbI 110 HAIIPABICHHIO
11.03.02 MHbOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN U CUCTEMBI CBSI3H,
HanpaBIeHHOCTH (poduib) — CucTeMbI painoOCBsI3U, MOOMIIBHOM CBS3H U PaJIMOI0CTYIIA,
KBaMuKamus — Oakanasp,
dbopma oOyueHus: — OUHas,
roJ1 HayaJa MoAroToBKH (1Mo yueoHomy rmany) — 2020

ExatepunOypr
2021 r.



1. [lepeyeHb KOMNETEHIIMA M HHAUKATOPOB UX JOCTHKEHUS

[Tponecc u3yueHus: AMCUUIIIMHBI HApaBJiieH Ha GOpPMHUpPOBaAHHUE CIAEAYIOUTUX KOMITETEHITHI:

Kon n Kon u HaumeHnoBanue
[IpenmecTByronme 3Tamnbl
HauMEHOBaHHE WHIUKATOPa JOCTHIKEHUS OTan
. (c ykazaHueM TUCLHUILINH)

KOMIICTCHIIUU KOMIICTECHITUI
IMK-1 - HK-1.1 3names: -OcHOBBI MMOCTPOEHHUS
Cnoco0OeH k -IIPUHIUTIBI TIOCTPOCHUS H WH(POKOMMYHHUKAITMOHHBIX
DKCIUTyaTalud | pabOThl CETH CBSI3U, MPOTOKOJIOB CHUCTEM M CETCHi;
CETEBBIX oOMmeHa uHpopmanuen U -
maThopm, CUTHAJIM3allMH, WCIOJIb3YEMbIX B OCHOBBI TEOPHUH TICTICH.
CUCTEM U CETeH | CETSIX CBS3U, CTAHAAPTHI KadyecTBa
nepeaadn nepeaaur JaHHBIX U TOJI0Ca;
JTAHHBIX - OCHOBEI TEXHHYECKOMI 1

SKCIUTyaTaIllH, TIPUHITATIBI

IIOCTPOEHHUS U paboThI

KOMMYTAITMOHHOTO 000pYIOBaHUs

KOMMYTAllMOHHBIX ~TOJCUCTEM U

CETeBBIX TIATHOPM, MEPCTIEKTHUBBI

TEXHHYECKOTO PAa3BUTHUS OTPACIH

CBSI3U

NK-1.2 Ymems: -OneMeHTHas baza

- coOuparh U aHAJIM3UPOBATH JIaH- TEICKOMMYHUKAIIUOHHBIX

Hble 0 pabOTe CETH, CTATHCTHYE- CUCTEM,

CKME TapaMeTphl TpaduKa; -OnepallnoHHbIE CUCTEMBI;

) -IPOBOJIUTH PACUYET I/IHTep: _TIporpaMMHBIe CPEICTBA
(elicoB BHYTPEHHUX HaIpaBJICHUN 06paboTKH HH(OPMALIHL;
ceTu;
-BbIpa0aThIBaTh  PEIICHHS
M0 OIEPAaTUBHOMY TIEPEKOH(UTY- )

PHPOBAaHHIO CETH, U3MEHEHHUIO Ta-
paMeTpoB KOMMYTAIlMOHHOW TIOA-
CHCTEMBI, CETEBBIX IIIATPOPM;

- H3MEHATh HapamMeTphl
KOMMYTAllUOHHON  TIOJICUCTEMBI,
MapuIpyTu3aluu Tpaduka, opra-
HU3AI[MM HOBBIX M PacCIIMpEHUH
MMEIOIINXCS HAIlPaBJICHUH CBA3H;

IK-1.3 Baaoems:

-HaBBIKAMH pa3paboTku
CXEMbl OpraHu3alllyd CBS3H, IIO-
CTPOCHHUSI W PACIIUPEHHS] KOMMY-
TAIMOHHOM MOICUCTEMBI U CETEBBIX
miaThopM, HaBBIKAMH pPabOTHI C
0azaMu JaHHBIX U aIMUHUCTPHUPO-
BaHUs O00OpyHOBaHUS KOMMYTa-
LUOHHOW MOJICUCTEMBI.

-OneMeHTHas ba3a
TEIIEKOMMYHHUKAITHOHHBIX
CHCTEM;

-OnepaliMoOHHBIE CUCTEMBI;

-IIporpammHBIe cpencTBa
00paboTKu nHbOpMAIUH;




IMK-5- MIK-5.1 3names:

Crniocoben k - TIPUHIIMIIBI TIOCTPOCHUS U PAOOTHI
Pa3BUTHIO CeTH CBSA3M M TPOTOKOJIOB
OECTIPOBOJHBIX | CUTHANU3ALMN, HCIOJIB3YEMBIX B
ceTeH, ceTeit ceTsAX OECPOBOIHON CBSI3U;
paguonocTyna | - OCHOBBI 0ecIpOBOTHBIX
W CITYTHUKOBBIX | TEXHOJOTHUH, WCIOJB3YEeMBbIX Ha
CHCTEM CBSI3U TPAHCIOPTHOM CETH, NPHUHIUIIBI
MOCTPOEHUs OECIPOBOJHBIX ceTei
CBSI3H, 3aKOHOJIaTeIbCTBO

Poccuiickoit deneparuu B obmactu
CBSI3M, IIPENOCTABICHUA  YCIyT
CBS3M, CTaHIapThl B O0JacTH
KauyecTBa YCIYT CBSI3H ;

IIK -5.2 Ymems :

-OCYILIECTBIISTh
KOH(HUTYpaIMOHHOE u
napaMeTpruecKoe TUIAHUPOBAHUE
OeCIpOBOJHBIX CeTel u ceTei
nepesavyy JaHHbIX, aHATN3UPOBATh
KayecTBO pPabOThl TPAHCIOPTHBIX
CeTel U CeTeH mepelayu JaHHBIX;

-pa3pabaThIBaTh TEXHUYECCKHE
Tpe6OBaHI/I}I, MMpCABABISACMEIC K
UCTIOIB3yEMOMY Ha ceTn
OecrpoBOTHOM CBSI3H
,000pYIOBaHHIO

I1K-5.3 Baaoems:
-HaBBIKAMH BBIPAOOTKH PEIICHHIMA

o OIepaTUBHOMY
NepeKOH(UTYPUPOBAHUIO CeTH,
U3MEHEHUIO napaMeTpoB

KOMMYTAIllHOHHOM  TIO/ICHCTEMBI,
CeTeBbIX MIaThopM, 000PyIOBAHHUS
Y TEXHOJIOTHH.

®opma(bl) MPOMEKYTOUHOHN aTTECTAIIUH 110 TUCIUIUIMHE: 3a4eT (3 ceMecTp).



2. Iloka3aTe/iv, KPpUTEPUH U IIKAJIbI OLIEHUBAHUS KOMIIETEHIN I

2.1 ITokazaTenem olleHMBaHUS KOMITETCHIIMM Ha 3Tare ux (OpPMHPOBAHUS IPU U3yUECHUHN JUCITUTI-
JIMHBI ABJIICTCSA YPOBCHB UX OCBOCHUS.

[Ixama
OLICHUBAaHUA

Pesynbrarel 00ydeHus

JleckpunTopsl ypoBHEN
OCBOCHHUS KOMIIETCHIINNI

IMK-1.1 -npUHIUIBI TIOCTPOCHUS U PAabOTHI CETH CBS3HM, IPOTOKOJIOB 0OMeHa MH(popManuen u
CHUTHAJIN3ALIUH, UCTIOJIB3YEMBIX B CETSAX CBS3M, CTAHJAPTHI KaUeCTBa Mepelaun JaHHbIX U roJIoca;

Huzkuii
(moporoBbIit
) YPOBEHb

Cpennuit
YPOBEHb

Bricokuit
YPOBEHb

3HaTh: -TIPUHLIUIBI TOCTPOCHUS |
paboOTBl CeTH CBS3U, MPOTOKOJIOB
oOMeHa uHpopmanuen U
CHTHAIM3AllUY, WCHONB3yEeMBIX B
CEeTSX CBS3M, CTAaHAAPThl KadyecTBa
Hiepeiayr JaHHBIX U roJIoca;

- OCHOBBI TEXHUUYECKOU
SKCIUTyaTaluu, MPUHIIUIIBI
IIOCTPOEHHUS U paboThI
KOMMYTAITMOHHOTO  000PYI0BaHUS
KOMMYTAIllMOHHBIX  MOACHCTEM W

CETEeBBIX IIATPOPM, MEPCIEKTUBBI
TEXHUYECKOTO Pa3BUTUSA  OTPACIH
CBSI3U

HNmeer cmaboe mMoHATHE O NPUHIMIAX
MOCTPOEHUsI W paboTel ceTell  CBA3W,
IPOTOKOJIOB OOMeHa HH(poOpManuen u
CUTHAJM3alUH, WCIOJIb3YyEeMbIX B CETAX
CBSI3W, CTaHJAapTax KadecTBa Meperaadu
JTaHHBIX U roJ0ca

HNmeer mpencraBieHne O TMPUHIIMAIIAX
MOCTPOCHHUSI H PpabOThl CeTel CBsI3H,
MPOTOKOJIOB 0OMeHa wuH}opMmalnuend u
CUrHaJindalliv, HCIOJb3YCMbIX B CCTAX
CBSI3W, CTaHIApTax KadecTBa Mepeaadu
JaHHBIX U I'0JI0OCa

I/IMGGT TBep,Z[BIG 3HAHUA O HpI/IHI_II/IHaX
MOCTPOCHHUSI H PpabOThl CeTel  CBsI3H,
MPOTOKOJIOB 0OMeHa wuHpopMmanuend u
CHUIrHajIu3anuu, I/ICHOJIBBYGMBIX B CCTIAX
CBS3W, CTaHJapTax KauyecTBa Iepenayu
JaHHBIX U I'OJIOCA,

OO0 OCHOBaxX TEXHUYECKOH IKCILTyaTallHH,
OPUHIUIAX  T[OCTPOSHHS UM pabOThI
KOMMYTaIlHOHHOTO 000opyIoBaHUS
KOMMyTaI_[I/IOHHBIX IIOACUCTEM U CCETEBBIX
maaTdhopM, TMEPCHEeKTHBAX TEXHUYECKOTO
pa3BUTHSL OTPACIH CBA3U.

IIUOHHOMW TIOJICHCTEMBI, CETEBBIX MIaT(HOpM;

IIK-1.2 Ymems:- cobuparh U aHANU3UPOBATH JAaHHBIE O pabOTe CETH, CTATUCTUYECKHE Iapa-
MeTphI TpaduKa;IPOBOIUTH pacueT UHTEP(EHCOB BHYTPEHHUX HAIIPABICHUN CETH;BbIpaOaTHIBATh
pelIeHus 10 ONepaTUBHOMY NEPEeKOH(PHUTYPHUPOBAHUIO CETH, U3MEHEHHIO MapaMeTpOB KOMMYTa-

Huzkuii
(TToporoBbIit
) YPOBEHb

Cpennuit
YpOBEHb

Bricokuii

Ymems: - cobupath U aHaNIU3UPO-
BaTh JIaHHBIE O paboTe ceTH, CTaTH-
CTHUYECKHE MapaMeTphl Tpaduka;
-IIPOBOJUTH pacueT uHTEep(deicoB
BHYTPEHHUX HAIpPaBJICHUHN CETH;
-BbIpa0aThIBaTh pPELICHHUA IO OIe-
paTUBHOMY  IEepeKOH(UTypHpOBa-
HUIO CETH, U3MEHEHHUIO TapamMeTpoB
KOMMYTAllMOHHOM IOACUCTEMBI, Ce-
TEBBIX MIATHOPM;

- H3MEHATH MapaMeTphl KOMMYyTa-
IIUOHHOW TOJCUCTEMBI, MAapILIPYTH-
3aluM TpauKa, OpraHu3aluy HOBBIX

NmeeT crnabbie yMEHHS TIO OMPEICICHUIO
3aJjauu, pPelaeMbIX C IMOMOIIBI0 O0BEKTa,
CUCTEMBI  CBSI3U U OXHUJTAEMBIX
pe3yIbTaToB €ero WCTIOJIb30BaHUs,
dbopMupoBaHHu0 TpeOOBaHUI K OOBEKTY,
CHCTEME CBSI3M, pa3padOTKe BapHaHTHI
KOHIIENTNI 00BhEKTa, CUCTEMBI CBSI3H

VYMeeT TPOBOAUTH pacdeT HHTepdeiicoB
BHYTPEHHUX HAINPaBJICHUN CETH;
-BBIpa0aThIBaTh PELICHHUS [0 OIEepaTHB-
HOMY TMEpPEKOH(UTYPUPOBAHUIO CETH, U3-
MEHEHHIO I1apaMeTpPOB KOMMYTALlMOHHOU
MOJICUCTEMBI, CETEBBIX IIATHOPM;

VYMmeeT TPOBOAUTH pacdeT HHTepdeicoB




YPOBEHB

U pacUIMpPeHUH HMEKIIMXCS Ha-
IIPaBJICHUH CBS3H;

BHYTPEHHUX HAIIPaBJICHUN CETH;
-BBIpa0aThIBaTh PELICHHUS [0 OIepaTHB-
HOMY NEpEeKOH(PUTYPUPOBAHUIO CETH, W3-
MEHEHHUIO IapaMeTPOB KOMMYTAILlMOHHOMN
MOJICUCTEMBI, CETEBBIX IIATPOPM; H3Me-
HATH IapaMeTpbl KOMMYTAllMOHHOM MOJ-
CHCTEMBI, MapLIpyTU3aluu Tpapuka, op-
TaHW3alU¥ HOBBIX M PACIIMPEHUU HMEIO-
LIUXCS HAIIPABJICHUH CBS3H;

Ananusupyet u GOpMYIUPYET BHIBOBI.

IIK-1.3 Braoemp: -HaBbIKaMU pa3pabOTKH CXEMbI OpraHU3aIluU CBSI3H, MTOCTPOSHUS M PaCIIH-
pEeHUsI KOMMYTAIIMOHHOM MOJICUCTEMBI U CETEBbIX MIaT(HOpM, HaBbIKaMU pabOThI ¢ 6a3aMH JaHHbBIX

U aIMUHHCTPUPOBAHUS 000PYAOBAHHSI KOMMYTAI[MOHHON TIOJICUCTEMBI.

Huzkuii
(TToporoBbIit
) YPOBEHb

Cpennuit
YPOBEHb

Bricokuii
YpOBEHb

Bnaoemo:

-HaBBIKAMH  Pa3pa0OTKH  CXEMBI
OpI‘aHI/IBaI_[I/II/I CBA3U, HOCTpOGHI/IH n
pacIIupeHus KOMMYTaIlMOHHON
HOJCHCTEMBl U CETEBBIX ILIaThOpM,
HaBBIKaMH pabOTHI ¢ Oa3aMu JJaHHBIX

u aJMUHUCTPUPOBAHUS
0o0opy/sOBaHUS ~ KOMMYTallUOHHOM
MOJICUCTEMBI.

Cnabo BiazeeT HaBBIKAMU pPa3pabOTKU
CXEMBbI OpraHU3alliu CBS3U, IIOCTPOCHUS U
pacimpeHus KOMMYTaIlMOHHON
MOJCUCTEMBI M  CETEBBIX  IIAThOpM,
HaBBIKAMH paboOTHl C 0a3amMu JaHHBIX H
aJIMUHUCTPUPOBAHUS obopynoBaHus
KOMMYTAIIMOHHOM TTOJICHCTEMBI.

Brmageer HaBbIKaMu pa3pabOTKH CXEMBI
OpraHM3alUK CBSA3M, MOCTPOCHHS M pac-
IIUPEHUST KOMMYTAIIMOHHON MOJCHUCTEMBI
U CETEBBIX MIaT(opM, HaBBIKAMH PabOTHI €
0a3aMy JaHHBIX W aJIMUHHCTPUPOBAHUS
00OpyJIOBaHUS KOMMYTALIMOHHOM  IOJ-

CHUCTCMBI.

Brnaneer HaBbIKaMH pa3pabOTKU CXEMBI

OpraHu3alMu  CBA3M, IOCTPOCHUS U
pacimpenus KOMMYTallMOHHOU
MOJCHUCTEMBl U  CETEBBIX  MIaTdopM,

HaBbIKaMU paboOThl ¢ 0a3aMu JaHHBIX U
aJIMHHHCTPUPOBAHUS 00opymoBaHus
KOMMYTAIIMOHHOM MOJICHCTEMBI.
AHanu3upyeT ¥ QOpMYITUPYET BHIBOJBI.

IIK-5.1 3nams: - TpUHIKUIBI TOCTPOCHUS U PAOOTHI
UCNONB3YeMbIX B CETAX OeclpOBOAHON

CBSI3U;

CETHU CBSI3U M MPOTOKOJIOB CUTHAIM3AINH,
OCHOBBI OECTIPOBOAHBIX TEXHOJIOTHH,

UCTIOJIb3YEMbIX Ha TPAaHCIIOPTHOM CETH, MPUHIMIIBI MOCTPOCHHUsS OECHpPOBOJHBIX CETEH CBA3H,
3aKoHOIaTenbCTBO Poccuiickoit denepanuu B 00JacCTH CBSI3M, MPEAOCTABICHUSI YCIYT CBS3H,
CTaHI[apTI:I B 06.HaCTI/I KadyccTBa yCJIyF CBA3H ,

Huzkuii
(TToporoBbIit
) YPOBEHb

3namp: - TPUHIMIIBI TOCTPOCHUS
pabOoThI CETH CBSI3U U ITPOTOKOJIOB
CUTHAJIM3AIINH, UCTIOJB3YEMBIX B
CeTsIX OECTIPOBOIHON CBS3H;

- OCHOBBI OECTIPOBOTHBIX
TEXHOJIOTUH, HUCIOJNB3YeMbIX  Ha
TPAHCIOPTHOH  CETH, TPUHIUITBI
MOCTPOCHUS OECIPOBOJHBIX CETEH
CBSI3H, 3aKOHOJIATEITHCTBO
Poccuiickoit @enepannu B obmactu
CBSI3H, MIPEIIOCTABJICHUS YCIIYT CBSI3H,

Nmeet cnaboe moHsITHE O IPUHIUIIAX
MOCTPOCHHUS U PAOOTHI CETH CBSI3U H
MIPOTOKOJIOB CUTHAJIN3ALUH,
UCIOJIb3YEMBIX B CETSIX OECIIPOBOTHOM
CBA3U;

- OCHOBax OeCIpPOBOAHBIX TEXHOJOTHH,
WCIIONB3YEMBIX HAa TPAHCIOPTHOW CETH,
MPUHIMIBL  TIOCTPOSHUST  OeCIPOBOAHBIX
ceTen CBSI3U, 3aKOHOJIaTEIbCTBO
Poccuiickoit @eneparuu B 001acTH CBSI3H,
MIPEAOCTABIICHUs YCIYT CBSI3M, CTAHJIAPTHI




Cpennuit
YpOBEHb

Bricokuii
YPOBEHb

CTaHOapThl B o0JacTH KadecTBa

YCIIYT CBSI3H

B 00J1aCTH KauecTBa yCIYT CBSI3H;

Nmeet npeacTaBieHUe 0 NPUHIMIIAX T10-
CTpOeHHUs U pabOThI ceTeil CBsI3M, O
MPUHIIAIIAX TIOCTPOSHUS ¥ paOOTHI CETU
CBSA3U U IPOTOKOJIOB CUTHATIU3ALINH,
UCIIOJIb3YEMBIX B CETSIX OECTIPOBOTHOM
CBA3U;

- OCHOBax OeCIpPOBOAHBIX TEXHOJOTHH,
WCIIONB3YEMBIX Ha TPAHCIOPTHOW CETH,
MPUHIMIBL  TIOCTPOSHUS  OeCIPOBOIHBIX
ceTen CBSI3U, 3aKOHOJIaTEIbCTBO
Poccuiickoit @enepariu B 001acTH CBSI3H,
MIPEAOCTABIICHUS YCIYT CBSI3M, CTaHAAPTHI
B 00J1aCTH KauecTBa yCIYT CBSI3H;

Nmeer TBepable 3HAHUA O IPHUHIIMIIAX O
MPUHIUIAX TTOCTPOCHUS U pabOTHI CETH
CBSI3M U IIPOTOKOJIOB CUTHAJIM3ALIMH,
UCTOJIBb3YEMBIX B CETSIX OECIIPOBOIHON
CBSI3H,

- OCHOBax OECHpPOBOAHBIX TEXHOJIOTHH,
UCIOJIb3YEMBIX Ha TPaHCIOPTHOW CETH,
INPUHIUIBL  TIOCTPOCHUST  OECTIPOBOIHBIX
ceren CBSI3H, 3aKOHOJATEIBCTBO
Poccuiickoit @eneparyu B 0071acTH CBA3H,
IIPEIOCTABIICHUS YCIYT CBSI3U, CTaHIApPTHI
B 00JIACTH KaueCcTBa YCIYT CBSI3U.

IIK -5.2

Ymems :ocymecTBIATH KOHQUIypallMOHHOE M IapaMeTpUdecKoe IIaHUPOBAHUE
OecrpoBOJIHBIX CeTe M ceTeld Mepenadyd JaHHbBIX,

aHAJTM3UPOBATh KAa4yeCTBO pPabOTHI

TPAHCTIOPTHBIX CETEl M ceTell mepemayu JaHHBIX; pa3padaThiBaTh TEXHUYECKHE TpeOOBaHMUS,
IpeIbIBISIEMBIE K HCIIOJIB3YEMOMY Ha CETH OECIPOBOAHON CBs3M ,000pYAOBAHUIO

Huzkuii
(TToporoBbIit
) YPOBEHb

Cpennuit
YpOBEHb

Bricokuii
YPOBEHb

IIK -5.2 Ymems :
-OCYILECTBIATh KOH(PUTYPAIIMOHHOE
U TapaMeTPUYEeCKOe TUTAHHUPOBAHUE

OeCrpOBOJHBIX CceTed H  ceTei
nepefaun JaHHBIX, AHAJIW3UPOBATH
KauyecTBO pabOThl TPAHCIOPTHBIX

CeTel U ceTel mepeayn JaHHbIX;

-pa3pabaTbIBaTh TEXHUYECKHE
TpeOOBaHUs, TPEABSABISIEMBIE K
UCTIOJIb3yEMOMY Ha ceTu
OecrpoBOTHOM CBSI3U
,000pyTOBaHHIO

Nmeer cnabrie yMeHHsT KOH(PHUTYpUPOBATH
" OCYIIECTBIISITh  MMAPAMETPUUYECKOE
IUIaHUpOBaHUE OECHpOBOAHBIX ceTed U
ceTeil mepenavyd JAaHHBIX, aHAIM3HPOBAThH
KayecTBO pabOThl TPAHCHOPTHBIX CEeTed U
CeTeH mepeayu JaHHbIX;

-pa3pabaTbIBaTh TEXHUYECKUE TPEOOBAHUS,
MPEIbSABISEMBIC K UCIIOJIb3yEMOMY Ha CETH
OECTIPOBOIHON CBsI3U ,000PYIOBAHUIO

YMmeeT KOHUTYpUPOBATh U OCYLIECTBIIATH
napamMeTpHIecKoe MJIaHUPOBAHUE
OCCIIPOBOJIHBIX CETEH W CeTel mepemadu
TaHHBIX, AHATM3UPOBATH KAa4ECTBO PAOOTHI
TPAHCIIOPTHBIX CETEH WM CEeTeH Iepenadu
JAHHBIX;

-pa3pabaTbIBaTh TEXHUYECKUE TPEOOBAHUA,

IIPEIBABISAEMBIE K HCIIOJIB3YEMOMY Ha CETH
0ecrnpoBOIHON CBs3U ,000pyOBAHUIO

YMeeT KOH(UTYpUPOBaTh U OCYILECTBIIATE
IapaMeTpu4ecKoe IUTAHUPOBAHKE
0ecrpoBOJHBIX CeTell M ceTell mepenadu
JAHHBIX, aHAJTU3UPOBATh Ka4eCTBO pabOTHI
TPAHCHOPTHBIX CETEH W CeTel mepenayu




JaHHBIX;

-pa3pabaTbIBaTh TEXHUYECKHE TPEOOBAHMS,
MPEIbSIBIIIEMbBIE K UCIIOJIb3yEMOMY Ha CETH
0ecrpoBOTHOM CBSI3U
,000pyI0BaHUIO A HAJTU3UPYET U
(bopMyIHpYET BHIBOJIBI.

IK-5.3 Baadems: -HaBbIKaMH BBIPAOOTKHU PEIICHUM 110 OTIEPATUBHOMY MEPEKOH(GUTYPHUPOBAHUIO

MOJICUCTEMBI, CETEBBIX  IUIaThOpM,

CeTH, W3MEHEHUIO IapaMeTpOB KOMMYTAI[MOHHOU

000pyI0BaHUs U TEXHOJIOTUH.

Huzkuit Bnaaoemw:

(oporoBbIf | ~HaBBIKAMH BBIPAOOTKH PELICHUH IO

) YPOBEHB ONEPATUBHOMY
NepeKOH(UTYPUPOBAHHUIO CeTH,
U3MEHEHHUIO napamMeTpoB
KOMMYTallMOHHON MOJICUCTEMBI,

Cpennnii ceTeBbIX IUIaThopM, 000pYNOBaHUS

YPOBEHb U TEXHOJIOTUH.

Beicoknii

YPOBEHb

Cnabo BiazeeT HaBbIKAMHU BBIPAOOTKU

peleHuit o OTNEepaTUBHOMY
NepeKOHPUTyPUPOBAHUIO CeTH,
U3MECHEHUIO apaMeTpoB

KOMMyTaHHOHHOﬁ IIOACHUCTEMBI, CCTCBBIX
maThopm, 000pYIOBaHKS M TEXHOJIOTHH.

Bnaneer HaBblkaMu BBIPAOOTKH PEIICHUNA
[0 ONEpaTHUBHOMY IEpEKOH(PHUTYypHPOBa-
HUIO CETH, U3MEHEHMIO MapaMETPOB KOM-
MYTalMOHHOMN

INOACHUCTCMBI, CCTCBbBIX

wiathopM, 060pyIOBaHUS U TEXHOJIOTHHA.

Brnaneer HaBbIKaMH BBIPAOOTKH pELICHUN

o OIIEPAaTHBHOMY
NepeKOH(PUTYPUPOBAHUIO CeTH,
MU3MECHEHUIO apaMeTpoB

KOMMyTaHHOHHOﬁ IIOACHUCTEMBI, CCTCBBIX
maThopm, 000pyIOBaHHS M TEXHOJIOTHH.
Ananmusupyet u GOpMYITHPYET BHIBOJIBI.




2.2 Tabnuia COOTBETCTBUSI PE3yIbTATOB IPOMEKYTOUHOM aTTECTAI[UHU IO TUCIUILINHE YPOBHIO
sTana GopMUpPOBAHUS KOMIIETCHIIUN

MIkana Kon nnpuxatopa YpoBeHb OCBOEHUS
®dopma KOHTPOJIS JOCTHKEHUS
OIICHUBAHUS N KOMIIETEHITHUN
KOMIIETEHITHH
IIK-1.1, ITK-5.1 Huskuit
TIK-1.1,ITK1-2 CcpeaHui
3a4er 3a4éT IIK-5.1,IIK-5.2

IIK-1.1,I1K1-2,I1K-1.3 BBICOKHIM
[IK-5.1,ITK-5.2,ITK-5.
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3. Meroanyeckne MaTepHuaJibl, ONpe/eisilolue Npouexypbl OlleHUBAHUSA

[Tpouecc oneHMBaHUS 3HAHUH, YMEHUH, HABBIKOB U (MJIN) OTIBITA JICSTEIBHOCTH, XapaKTEPU3YIOLIHX
sTanbl HopMUPOBAHHS KOMIETEHIIUH, TPEACTaBICH B TabIHIaxX 1Mo popMaM 00yUeHU:

Tun 3anaTus

Tema (pa3aen)

Onenovyneie
cpeacTBa

IIK-1 — CiocoOeH K dKCIUTyaTalii CETeBBIX MIaThOPM, CUCTEM U CeTel Mepeaadn JaHHbBIX

Jlexkusa BBeneHue B OecripoBOIHBIC TEXHOJIOTHH U CETH Juckyccus
OCHOBEI MHOKECTBEHHOI'O JIOCTYIIA K OECIIPOBOIHEIM
Jlexkusa AocTyn poBOZ Juckyccus
cpeaam
PesxuMbl paboTEI OECIIPOBOIHBIX TOUEK JOCTYIIA Ha
Jlekinsa p . POBOZA foctyn Juckyccus
npumepe cetu Wi-Fi
Ananns
Opranu3anus, aHajau3 1 JIaHUPOBaHUE OECIIPOBOTHBIX
Jlexuys . KOHKPETHBIX
ceTen H
CUTYallUi
DusznuecKuil ypoBEHb COBPEMEHHBIX OECIIPOBOIHBIX
Jlexkusa N yp P PoBOZL Juckyccus
TEXHOJIOTHH
Mexuns becnpoBoHBIE TEXHOIOTHHN KaHATBHOTO YPOBHSI. Tnckycens
[Tporokoasr MAC Y
Jlexuust ApPXUTEKTYpa COBPEMEHHBIX O€CIIPOBOIHBIX CETEH Juckyccus

IIK-5 — Crnoco0eH K pa3BUTHIO OECIPOBOJHBIX CETEH, CETell paanoa0CTyna M CITyTHUKOBBIX

CUCTEM CBA3HU

OCHOBBI KOHOUTYPUPOBAHUSI U IUATHOCTHKH Ortuer o
JlaGopaTopHas .
0ecrpoBOTHOTO 00OPYIOBAHHUS nabopaTropHOit
paborta
pabore
Hacrpoiika 6ecripoBoiHOM caMOOpraHU3YIOIIEHCs Otuer no
JlaGopaTopHas .
Ad-Hoc cetn nabopaTopHOH
paborta
pabote
Pa3BepThiBanue pacnpezenenHoil OecnpoBoaHoi cetu. | OT4er mo
JlaGopaTopHas .
aGoTa Cern WDS c¢ TononorusimMu minHa, 38€37a, KoJbIo, mesh | mabopaTopHoit
P pabore
MaGopaTopias HccnenoBanue BIUSHUS CKOPOCTHU TIepeIady Ha Ortuer o
a60Tpa P MIPOU3BOJUTENBHOCTD U JATbHOCTh IEUCTBUS nabopaTopHOit
P OecpoBOTHOMN ceTH pabote
[TocTnpoekTHOE 00CIeI0BaHNE M TECTHPOBAHUE OT4eT o
JlaboparopHas OecrpoBOIHOM CEeTH .
n1abopaTopHOi
paborta
pabore




4. TunoBbie KOHTPOJIbHBIE 3aaAHUS

IIpencraBuTh OMH IPUMED 3aJaHUA IO KaXKIOMY THITYy OLICHOYHBIX CPEICTB Ul KaKIOU
KOMIIETEHINH, (POPMHUPYEMOM TaHHOH TUCIUILIMHOM.

Komnerennus I1K-1
3namy:
-IIPUHIMITBI TIOCTPOCHUSI U pabOTBHl CETH CBS3M, MPOTOKOJIOB oOMeHa HHQopmanuedl u
CUTHAJIN3ALUH, UCTIOIb3YEMBIX B CETSX CBSA3M, CTAHAAPTHI KAUeCTBa NepeJaur JAaHHBIX U rojoca;
- OCHOBBI TEXHMUYECKOMN KCILTyaTallu, IPUHIUIBI TIOCTPOEHUS U pabOThl KOMMYTAllMOHHOTO

000pyIOBaHUSI KOMMYTAIIMOHHBIX MOJCHCTEM M CETEBBIX IUIAT(GOPM, MEPCHEKTHBBI TEXHUYECKOTO
Pa3BUTHUS OTPACIH CBA3H;
Ipumep 3a0anus no n1abopamopHoii pabome:

5.1 IIpuBectu kpatkoe onucanue noustus Ad-Hoc cetu (mapameTpbl COeqUHEHUs, CKOPOCTb,
JANbHOCTh, CTAHIAPT).

5.2 Bemonauts Heobxoaumyto HacTpoiky [1K ¢ 6ecipoBogHBIMU CeTEBBIMU KapTaMu
(paboune MecTa ¢ BUICOKAMEPaMH).

Co3aare 6€CIIpOBOJIHYIO CETh THUIIA «KOMITBIOTEP-KOMIIBIOTEP» B LIeHTpe yrpaBieHus ceTsaiMu
u o6muM goctyrnom Windows.

5.3 YcTaHoBUTH/ yOeqUThCs B paOOTOCIIOCOOHOCTH jperf Ha KOMITbIOTEpax ¢ OeCIpOBOIHBIMU
aJanTepaMmH.

5.4 Kpatko onucaTh 31eMeHTsl HHTepdeiica Jperf, KopoTko Ass yero Hy>kxHa IporpaMma, rjie
HCIIOJIB3YETCS.

5.5 Opranusosats cetb Ad-Hoc cocTosInyto 3 IByX KOMIBIOTEPOB. 3apUCOBATh €€ CXeMY B
otuer. OBA3ATEJIBHO yka3zate [P-aapeca, Homep paboueit MalinHbl, pacroioKeHUe cepBepa. ITa
uHpOpManys BaKHA JJIs1 HAMCAHUS BBIBOJIA.

5.6 IIpousBecTu 3amepbl MPOITYCKHON CITOCOOHOCTH/CKOPOCTH TIEpeIauu JaHHBIX B KaHAJIE
Ad-Hoc cetu ¢ nomomuisto nporpammsl Jperf. Jlo6aButh B otyet rpaduk ¢ MUHUMYM 10 Toukamuy,
3aHECTH 3HAYCHUs TOUeK rpaduka B Tabimiry, onpeaenutb MIN, MAX, AVG 3nadueHusl.

5.7 lloBTOpUTH MYHKTHI 5.5 1 5.6 IpH 3TOM 100aBUB €I1e OMH KOMIBIOTEP (CETh U3 TPEX
KOMITHIOTEPOB).

5.8 TloBTOpUTH MTYHKTHI 5.5 U 5.6 100aBUB eIIe 1Ba KOMIBIOTEpa (CETh U3 YEThIPEX
KOMITHIOTEPOB).

*5.9 Harpysuts Ad-Hoc ceTb emie 60bIuM KOJIMYECTBOM KITMEHTOB (OOJIBIIE, YeM YETHIPE).
[ToBTOpHUTH MYHKTHI 5.5 11 5.6 (MyHKT HE 00s3aTEIHHBIN!)

5.10 IIpoBecTu aHan3 MONY4YEHHBIX pe3yabTaToB 1o utoram JIP. IloctponuTs cpaBHUTENBHBIE
rpadguxu MIN, MAX, AVG 151 KaKa0ro0 KCIiepuMenTa (TpH pa3HbIX pucyHka). Hamucartpb
MOAPOOHBIN BHIBOJIL.

5.11 CocraButh OTYET

IIpumep 3a0anus Ha camocmoamenvHyro pabomy:. MPEICTaBUTh JOKJIAJ C IPe3eHTaueH Ha
TeMmy nakeTHbIX paguocereit Wi-Fi, Bluetooth, LTE, WiMAX u ap.

Komnerennus ITK-5

Ymems :

-OCYLIECTBIIATh KOH(QUIypallMOHHOE U IapaMeTpPUUYECKOe IUIaHUPOBAHUE OECIPOBOIHBIX
ceTeill U ceTel mepenadn NaHHBIX, aHATU3UPOBATh KA4eCTBO PaOdOThI TPAHCIIOPTHBIX CETEH M ceTel
neperayy JaHHbBIX;

-pa3pabaTbIiBaTh TEXHMYECKHE TPEeOOBaHUs, MPEABSABISEMbIE K HCIOJIB3YEMOMY Ha CETH
OeCTIpOBOHON CBSI3M ,000PyIOBAHUIO .

Ilpumep 3a0anus no 1abopamopHotl pabome:



5.1 IlpoBecTu HACTPONKY coeTMHEHUsT OecTIpoBOHOM ceTn cTanmapTa 802.11. BeimoaHuTh
MOJIKJIFOYEHHUE OJHOTO, IBYX, TPEX U YEThIPEX KIIMEHTOB K OJIHOM TOYKE JJOCTYIA MO OECIIPOBOTHOMY
nHTepdeiicy. 3apucoBaTh CXEMY CETH B OTYET, 3a(DUKCUPOBATH MPOJICITAaHHBIC HACTPOUKHU
[P-agpecanyu KJIMEHTOB M TOYKHU JOCTYIIA.

5.2 Heo6xoauMO U3MEPUTh CKOPOCTh NEpejaul JaHHBIX B CETU C OJJHUM, IBYMsI, TPEMSI U
YEeTHIPbMsI KIIMEHTaMU OECIIPOBOTHOM CETH C MOMOIIIBIO PECYPCOB AJIsI OIICHKU CKOPOCTH Tepeladyn
naHHbIX (speedtest.net, Aunexc.MlaTEepHETOMETD, 21p H 1P.).

[TapameTpsl TOUKHM AOCTYyHA:

A) pexxum «Openy, mmpuna kaHaiza 20 MI'm;

b) pexxum «Openy, mupuHa kanana 40 MI';

B) pexum «WPA2y, mupuna kanana 40 MI'i;

I') pexxum «WPA2y», mupuna kanana 20 MI'.

3adukcupoBate U3MEepeHHs B TAOIUILY, TOCTPOUTH IpaUK 3aBUCHMOCTH CKOPOCTH Nepeadn
JAHHBIX OT MOJKJIFOYEHHBIX YCTPOUCTB.

5.3 Opranu3oBarth ceTh, COCTOSIIYIO U3 ABYX TOYEK JOCTYIA, COSAMHEHHBIX B p&XKUME Oec-
IIPOBOJTHOI'O MOCTA Y BBIMOJHUTH MOAKIOYEHUE OTHOTO, ABYX, TPEX U YETHIPEX KIMEHTOB K €JUHOU
6ecnipoBoiHOM ceTu. [IOBTOPUTH MyHKT 5.2.

5.4* OnmumonanpHOE 3aManne. OpraHu30BaTh C€Th, COCTOAIILYIO U3 IBYX M 00JIee TOYEK J0C-
TyIa, HACTPOSHHBIX HAa OJTHOM KaHaJle B UHON OECIIPOBOTHONM CETH, MOJKIIOYCHHBIX K ceTh «UH-
TepHET» uepe3 kommyTtarop. [ToBroputs 5.2.

5.5 CocraBUTH OTYET.

Ipumepnwiii nepeyeHb 60nPOCO8 K YCMHOMY 3a4emy:

1. Haznauenne Bluetooth, o6mme mpuniunel moctpoenus Bluetooth cereit;

2. Ba3oBas mozens ceteir WiMAX;

3. Tune! coeqnuenus B Bluetooth;

4. Knaccugukanus cereit 6ecipoBOAHOTO 10CTYIIA;

5. Crpykrypa naketa Bluetooth;

6. Apxutektypa cereir WIMAX;

7. [Tepenaua nanubix B ceTsix Bluetooth;

8. [Monnepsxka MobunsHOCTH B ceTsix WiIMAX;

9. Pa6ota Bluetooth: coequaenue, pexxum oxugaHus, CyOCOCTOSTHHUS.

10. KagectBo 06cnyxuBanus B cetax WiMAX.

11. [Tpotokoms Bluetooth: kopHeBbIe, 3aMeHbI Kabers, yrpaBiaeHus TeaehoHueH, 3auM-
CTBOBAHHBIE;

12. Crnenuanpabie c1ykos1 WIMAX;

13. Nudopmannonnas 6e3onacHocTh B ceTsx Bluetooth, mpobnemsr 6e30macHOCTH;

14. MeToapl MHOKECTBEHHOTO JIOCTYIA K OECITPOBOIHBIM CpE/IaM;

15. Xapakrepuctuku 6ecipoBoanbix Texnonoruii: rDA, UWB, HomeRF, IEEE 802.11b;

16. [Tonsitue 30Hb1 @peHerns, 001Ire TPUHITUITBI pacyeTa 30H OpeHerns;

17. ITpoTokonsl Ge3omacHocTH OecpoBoaHbIX ceTeir Wi-Fi;

18. Texnonmorus ZigBee: ctanaapt, TEXHUYECKHE XapaKTEPUCTHKH, TPUMEHEHHUE, 0CO-
OCHHOCTH,

19. Apxurektypa IEEE 802.11: crex npoTokosos, kaap MAC-ypoBHS;

20. MeTo1b1 MHOKECTBEHHOTO JIOCTYTa K OECIIPOBOIHBIM CpeaaM;

21. Crannmapter [EEE 802.11 a/b/g/n/ac;

22. Yrpo3sl u pucku 6e3omnacHocTu 6ecpoBoaHbIXx Wi-Fi ceteii;

23. Pexxumpl paboTer Touek goctyna Wi-Fi m ocoOeHHOCTH MX OpraHW3aIig;

24. MHoroanTeHHbIe cucTeMbl nepenadn f1aHHbIX MIMO: BuJIbl, aKTyaJIbHOCTh, OCHOB-

HBIC ITOHATHA,



25.
26.

DTarpl OpraHu3alyy U IIAHUPOBaHUs OecTpoBOIHBIX ceTerd Wi-Fi;
Curnansl c OFDM: BpeMeHHbIE U CIIEKTPAIbHBIE XapaKTePUCTUKH, (POPMHUPOBAHUE U

npuem curtainoB ¢ OFDM;

27.
28.
29.
30.
31.

paboTHI;

32.

paboTsI;

33.
34.

BbecripoBognas rexunonorus WiMAX 2.0: OCHOBHBIE TEXHUYECKHE OCOOCHHOCTH;
TexHOIorNH pacuIMpeHusl CIEKTpa B 0ECIIPOBOJHBIX CETSX;

AytenTudukanus B 6ecripoBoaHbIX ceTsix Wi-Fi;

[Tpotokombl 6e3omacHocTH GecripoBoHbIX Wi-Fi cereit;

becnpoBoanas rexnonoruss WiMAX : nienu u 3aauu, IPUHLIUI paOOThI, pEXKUMBI

becnipoBognas Texnomorus WiMAX : ienu v 3a/1aqul, MPUHIIAI pabOThI, PEKUMBI

AHTEHHBI: [UarpaMma HarpaBiIeHHOCTH, MOJsIpu3anus, KodpOUIUEHT YCUICHHUS;
[TonsiTue 0 MoOnIENSAX PACIPOCTPAHECHUS PAIMOCUTHAIIA, HA3HAUYCHHE, IPUMEP MOJIETH

pacmipocTpanenus paauocuruana Wi-Fi;

35.
36.
37.

[TocTpoenne aHTeHHO-(DUICPHBIX TPAKTOB U PAIMOCUCTEM C BHEIIHUMHU aHTCHHAMH,
Cucrembl 00HapYKEHUSI BTOPKEHHs B 0ECIIPOBOIHBIE CETH;
[lepenaya maHHBIX B OECIIPOBOIHBIX CETSAX: BUABI MOIYJISIIUN, OCOOCHHOCTH MPOITY-

CKHOM CITOCOOHOCTH OECTIPOBOHOTO KaHajla CBS3H, KOJAUPOBAHUE U 3aIlIUTa OT OIIHOOK.

38.

Yacrorasle kanansl Wi-Fi B quanazonax 2.4 u 5 I'Tu. [lonsiTue o HemepeKphIBaio-

MIMXCA KaHalax.
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5. BaHK KOHTPOJIbHBIX 3aJJaHUI U MHBIX MATEPHUAJIOB, HCI0JIb3YeMbIX B Ipolecce Mpo-
HeAyp TeKyLIero KOHTPOJIsi H POMeKYTOYHOM aTTecTaluu

[IpencrasieH B 3JIeKTpOHHON HHPOpPMaLIMOHHO-00pa3oBaTenbHoi cpene no URI:
http://www.aup.uisi.ru




OneHOYHBIE CPEJCTBA PACCMOTPEHEI U YTBEPIKACHEI Ha 3acenanmy kadenpsr UT u MC

IMporoxkon Ne / or" 4 " &9 20/r.
3aBenyromuii kadeapoi 7z~ /H.B.bvasuiouaa /

ITpoToxom Ne 0T

20 r.

3aseayrommii kadenpoi

/H.B.Byapuiaaaa /

IIporoxon Ne ot

20 r

3aBenyrommii kagenpoit

/ H.B.bynpuymana /

ITpoTokon Ne oT

20 1.

3apenyronmuii kKadeapoi

/ H.B.Bynsurauna /




OreHOUHBIE CPEACTBA PACCMOTPEHBI U YTBEPKACHBI Ha 3acenanuu kadenpst UT u MC

[TpoTokon Ne or" " 20 .
3aBenyromuii kaheapoit / H.B.Bynsuruaa /
[TpoTokon Ne or" " 20 1.
3aBenyromuii kadeapoit / H.B.Bynsurmuua /
IIporokoin Ne or" " 20 1.
3aBeayronuii kadenpoit / H.B.byneuinuua /
[TpoTokon Ne or" " 20 T

3aBenyromuii kadeapoit / H.B.Bynsurauna /




