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Conep:xanue

Lenu, 3a1a4n ¥ IJIAHUPYEMBbIE PE3YJIbTAThl 00yYEHHUS [0 TUCLUUTUIINHE
MecTo TUCHUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHON IPOrPaMMBI
CrpykTypa u coep:KaHue JUCLUILINHBI
Bunbl yueOHOM pabOThl U TPYAOEMKOCTh
Temarnueckuit TIaH U3y4eHUs! TUCHUIUTMHEI (110 popmam oOyueHus)
ConepxaHue JUCIUTUTMHBI
Tematuka ceMUHAPCKUX/TIPAKTUYECKHUX U JIA0OPATOPHBIX 3aHITUN
TemaTnka BOPOCOB ISl CAMOCTOSITEIILHOTO U3yUEHUS
VY4eOHo-MeTonYecKoe U UHPOPMAIIMOHHOE 00ecrieueHre
Hopmartusnubie noxkymenTsl 1 [ OCThl

OcHoBHas iTeparypa
JlonoHUTENBHAS IUTEPaTypa
DneKTpOHHBIE 00Pa30BaTEIbHBIE PECYPCHI
JIM1IeH3MOHHOE U CBOOOHO pacpoCTpaHsIeMOe IPOrpaMMHOE 0OecieueHne
CoBpemenHble npodeccuoHatbHbIe 0a3bl JAHHBIX U HHPOPMAITUOHHBIC
CIIPABOYHBIE CUCTEMBI
MarepuanbHO-TEXHUYECKOE 00ECIIEYeHNE
Meroanueckue peKkoMeHIaluu
Meroanueckue peKkoMeHJaluu ISl pernoAaBaTes 0 OpraHu3auu 00y4eHus
MeTtoauueckue ykazaHus 1J1s1 00y4aroIMXcsl 0 OCBOSHUIO TUCIUILITUHbBI
CpencTBa aganTaiuu NpernojaBaivs JMCUUIUIMHBI K TOTPEOHOCTAM
00y4aroIuXcsi UHBAJIMIOB U JIUI] C OTPaHUYEHHBIMU BO3MOXXHOCTSMU
3JI0pOBbS
@DOH/T OIIEHOYHBIX CPEJICTB
MeTo b1 KOHTPOJIA U OLIECHUBAHUS PE3yJIbTaTOB 00YUEHHUs
[IIkana u KpUTEpUU OLICHUBAHUSA PE3YJIbTATOB OOYUECHUS

[Tpunoxenue 1

[Tpunoxenue 2



1 Iesn, 3a0a4M ¥ IVIAHMPYeEMbIe pe3yJabTaThl 00y4YeHHUsI 110 JMCUMILIMHE

Lenpto ocBoeHust AUCHUIUIMHBL «CETM W CHCTEMBbl CBSI3M OECHMJIOTHBIX
POOOTU3UPOBAHHBIX KOMILJIEKCOBY ABJISIETCS] IPUOOPETEHNE CUCTEMbI 3HAHUMN, YMEHUN
U HaBBIKOB B OOJIACTM CETEBBIX TEXHOJIOTMM MJis YINpaBiieHUs OECHUIOTHBIMU
KOMILIEKCAMH.

3agayamMu OCBOCHUS TUCIUIUINHBI SBIISIFOTCSA:

o OCBOEHUE CTYJEHTAMH CETEBBIX TEXHOJIOTUH, IPUMEHSIEMBIX B
OecnIOTHBIX poOOTU3UPOBaHHBIX KOMIUIEKCOB (bPK);

o MpUOOpPETEHUE HABBIKOB CAMOCTOSTEIHLHOTO M3YYEHHUS! OTICIBbHBIX TEM
JVCLMIUIMHBI U PEIIECHUS TUTIOBBIX 3a/a4;

o npuoOpeTeHNe HAaBBIKOB PabOThl B COBPEMEHHBIX HHTETPUPOBAHHBIX
CHUCTEMAax MPOrPaMMHUPOBAHHUS JJIsl peanu3allii CETEBBIX MPOTOKOJIOB B bPK.

o W3yYCHHE TNPHUHLUIIOB IIOCTPOCHUS CETeM M CHCTEM Iepeladyu
uH(pOpMaIUK, NX KAU€CTBEHHOTO U KOJMYECTBEHHOTO OMICAHUS;

o U3YYEHUE OCHOBHBIX XapaKTEPUCTUK COOOIIEHH M  CHUTHAJIOB,
NepeIaBaeMbIX B CETAX U CUCTEMax nepeaadyn uHPopMaluu;

o U3YYEHHUE OCHOBHBIX XAPAKTEPUCTUK KAHAJIOB W TPAKTOB, MPUHIIUIIBI
ITIOCTPOECHUS CUCTEM MEPENAYN C YACTOTHBIM U BPEMEHHBIM PA3JAECICHUEM KaHAJIOB;

o W3yYCHHE MPHUHIIUIIOB ITIOCTPOCHUS CHUCTEM M CETEM KOMMYTAallMH
KAaHaJIOB U NAKETOB, UCIIOJIb3YEMBIE B HUX ITPOTOKOJIBI M TEXHOJIOTUU;

o (opMyIHpOBAaTh OCHOBHBIE TEXHMYECKHE TpeOOBaHMS K CETIM U
cUCTeMaM Tepenadu nHhopmaIny;

o aHaJIM3UPOBaTh OCHOBHBIE IPOLIECCHI, CBA3AHHBIE C (POPMHUPOBAHUEM,
nepesayei ¥ MpueMOM Pa3iInYHbIX CUTHAJIOB;

o OLICHMBATh OCHOBHBIE IPOOJIEMBI, CBSI3aHHBIE C OSKCIUTyaTalUed u
BHEJIPEHUEM HOBOW MH(POKOMMYHHKAIIMOHHOW TEXHUKH;

o BJa/leTh TpUEMaMHU CpPaBHUTEIBHOIO aHajW3a pPa3IMYHBIX CIOCOOOB
IOCTPOCHHUS CETEed W CUCTEeM Iepefaud HH(pOpMalMM M HCIONb3YyEMbIX B HHUX
TEXHOJIOTHU;

o BIIAJICTh METOJaMU OIEHKH BIMSHUS PA3TUYHBIX (DAKTOPOB HA OCHOBHBIC
napameTpbl CETEH U CUCTEM INepeaayr HHPOPMALIUH.

O6yuenne mno jguctumuHe «CeTH ¢ CHUCTEMBbI CBSI3U  OECHMIOTHBIX
POOOTH3MPOBAHHBIX KOMIIJIEKCOBY HAIlPaBJICHO Ha (OopMHpOBaHUE Y OOyHarOIIUXCS
CJIEAYIOIIMUX KOMIIETCHIINM:

Kox m HauMeHOBaHHEe KOMITETEH LU NHamKaTopbl 10CTHKEHUS
KOMIIETeHI[HH

IIK-2. CnocoOeH HucciieqoBaTh, HUIIK 2.1. 3naer:

pa3pabaThiBaTh M IKCILTYaTUPOBAThH OCHOBHBI€ ITIOHSTHS B 00JIaCTH

CpEeICTBa U CUCTEMbI aBTOMATH3ALINN aBTOMATH3HPOBAHHBIX CHCTEM

Y YIIPaBJICHUS PA3INIHOTO YIPABJICHHS MPOU3BOACTBOM; IICIIH




Ha3Ha4Y€HUsA, B TOM YHCJIC Y)KU3HCHHBIM
IUKJIOM IIPOAYKIHH N €€ KaUCCTBOM

npoektupoBanusi ACYII; ocHOBHbIE
aJITOPUTMBI U METO/IbI PEIIECHUS 3a/1a4
ACVII; npuknagHbie MPOrpaMMel
YIPABJICHUS POEKTAMHU:
HAaMMEHOBAHMUSI, BO3SMOKHOCTH U
MOPSIIOK PaOdOTHI B HUX; METOIBI
TUTAHUPOBAHMSI U OpTraHU3alluu paboT
B OpraHu3aliy; IpUKIaIHbIE
KOMITbIOTEPHBIE TTPOTPaAMMBI JIJIs
BBIYHCIICHUI: HAUMEHOBaHMUS,
BO3MOYKHOCTH U TOPS0OK pabOTHI B
HUX; TpeOOBaHUS K CTPYKTYpE,
CoJIep>KaHuI0 U 0(hOPMIICHUIO
TEXHUYECKOTO 3aJIJaHUs Ha CO3/JaHue
ACVII;

METOJIMKH PacyeTa TEXHUKO-
HKOHOMUYECKOT0 0OOCHOBaHUS
HeoOxoaumoctu co3nanus ACYII

HIIK 2.2. Ymeer: BBISBIATH
AJIIEMEHTBI CUCTEMBI YIIPaBJIECHUS,
HY’KJIalOIIHUECS B aBTOMAaTU3aLUU;
YCTaHaBJIMBATH LIEJIN MPU
npoektupoBanuu ACVYII; BeIIenaTh
OCHOBHBIE 33]1a4u MIPU
npoexktupoBannu ACVYII;
pa3pabatbiBaTh KoHueniuo ACYII
OpraHH3ali;

COCTAaBJISITH IIJIaH CO3/IaHUS U
BHenpenus ACYII, onpenenars cpoku
BBITIOJIHEHUSI pa0OT, ONPEEIATh
Ha3HAYEHHBIE PECYPCHI C
MCIIOJIb30BaHUEM TPUKIIATHBIX
MPOTPaMM YIIPaBJICHUS IPOEKTAMHU

HIIK 2.3. Baaaeer meTtoaamMmu:
pa3pabOTKH BapHAHTOB KOHIICTIIIHH
ACYVII u Bb160p BapuaHTa
KOHLEILNH, yJIOBJIETBOPSIIOLIETO
TpeOOBaHMAM TI0JIH30BATEIICH;

pacyeTa S5KOHOMUYECKOU
s dextuBrocTH BHeApeHus ACVYII;




OTIpEJICIICHH S TUTAHUPYEMBIX
cBoiictB ACVYII (3 pexTuBHOCTH,
COBMECTHMOCTH, aJallTUBHOCTH,
HAJICKHOCTH, YKUBYYECCTH );
pa3pabOTKH TEXHUYECKOTO 33/ IaHUS
Ha cosznanne ACVYII; Bei6opa
TUIIOBBIX PEIICHU KOMIIOHCHTOB
ACVYII nnu obocHOBaHME
HEOOXOIMMOCTH pa3padOTKH
OPUTMHAJIBHBIX PEIIEHU; pa3padoTKH
maHa co3ganus v BHeapenuss ACVYII;
IPOCKTUPOBAHKS MH(OOPMALIMOHHOM

Mozenu uHrerpupoanHoit ACYII

2 MecTO IUCHUILIHHBI B CTPYKTYpe 00pa3oBaTe/IbHOI NMPOrpaMMbl

JucuumimHa ~ OTHOCHUTCS K 4acTH,  (OpMUpPYEeMOHl  ydacTHUKaMHU
oOpa3oBaTenbHbIX OTHOIIEHUH, O6510Ka b1 «/luciMImmmmHbl (MOTyIN ).
JucuuminHa B3aUMOCBSI3aHa JIOTUYECKH U COJIEPKATEIbHO-METOJUYECKH CO

CIEAYIOIMMU JUcUUILUIMHAMU U nipakTrkamu OOIT:
e AHanu3 1 00paboTKa TaHHBIX;
e ICKyCCTBEHHbBIE HEUPOHHBIE CETH;
e Teopust aBTOMaTUYECKOTO YIIPABJICHUS;
e CrcTeMbl TEXHUYECKOTO 3pEHUs B OECTMIIOTHOU POOOTOTEXHUKE;
e 3a/1a4 MIJIAHUPOBAHHUS IBU>KEHUS U HABU3ALIUS;
e YueOHas (0O3HAaKOMUTENbHAS ) TPAKTUKA;
¢ YVuyeOHas (MPOEKTHO-TEXHOJIOTUYECKAs) TPAKTUKA;
e [Tpou3BoicTBEHHAs (POEKTHO-TEXHOJIOTUUECKAs ) PAKTUKA;
e [IpousBonacreennas (HUP) npakruka.

3 CTpykKTypa u coJep:KaHue TUCUUIIMHBI

OOmrast TpyI0EMKOCTh JTUCIMIUIMHBI COCTaBJSET 3 3aYCTHBIX CIUHUIIBI, T.C.
108 akageMuueckux 4yacoB (M3 HUX 68 yacoB — caMOCTOsITeIbHAs padoTa CTYJCHTOR).

Ha BTOpOM Kypce, B 4eTBEpTOM CEMECTPE BBIJIEISAETCS 3 3aU€THBIX €IUHUIIbI,
T.e. 108 akagemuyeckux yaca (13 HuX 68 4acoB — caMoCTOsITeIbHAs padoTa
CTYJICHTOB).



P&SI[CJ'IBI JUCIIMITIIMHBI «Cetn

pPOOOTU3MPOBAHHBIX KOMIUIEKCOB» HM3y4yalOTCd Ha BTOPOM Kypce B YETBEPTOM

CCMCCTPC.

dopma pyOeKHOr0 KOHTPOJIS 10 AUCLUIIIIMHE — dK3aMEH.
CrpyKTypa u copepxkaHue AUCUUIIINHBI « CETH U CUCTEMBI CBSI3U OECIMIIOTHBIX
pOOOTU3UPOBAHHBIX KOMIUIEKCOB» IO CpOKaM U BHUJaM pabOThl OTpa)KE€HbI B

[Tpunoxenun 1.

3.1.

CHUCTCMBI

OECIIMIIOTHBIX

Buabl yueOHOH padoThI M TPYA0eMKOCTH (110 (popMam 00yUeHust)
Ounas ¢popma o0yuenust

Ne Buna yueOHoM padboThl KoanuyecTBo CemecTpnl
n/n 4yacoB 4
1 AynuTOpHBIE 3aHATHUS 40 40
B Tom uucne:
1.1 | Jlexuunm 20 20
1.2 | CemuHapcKkue/mpaKTUYECKUE
3aHATHUSL
1.3 | JlaGopaTopHbIe 3aHATHS 20 20
2 CamocrosiTenbHas paboTta 68 68
B Tom yucne:
2.1 | BrImogHeHHE CAaMOCTOSATEIIBHBIX 66 66
NPAKTHYCCKHUX 3aHATHI
2.2 | TecrupoBanue 2 2
3 [TpomexyTouHas arTecTanus
3auer
HUroro: 108/3 108/3

3.1 TemaTnuyecKkuii NIaH N3y4eHU s JUCHUNTIMHBI

(mo popmam 00yueHmst)




Ounast popma o00y4eHust

TpynoeMKoCTb, Yac

AyauTopHasi padora §
= = 3 B
Pa3nesibi/Tembl % E g- E g = g s % ©
n JAHCHUILIHHBI a g | E § E & & E S § é
BRI AR
32585 8E&0C
® ™M = )
£ F| F
Tema 1. BazoBbie moOHATHS U 2
NPUHIMIBI ceTeii M CHCTEM Nepeaavu 2 8
uHopMannu
Tema 2. Co001IEHHUS, CATHAJIBI H 2
OCHOBHBIE XapaAKTEPHCTHKH 2 8
Tema 3. JIMHUH, KAHAJIBI H CHCTEMbI 2
nepeaavn 2 8
Tema 4. KommyTanusi. Buabl 2
KOMMYTAIMH. 2 8
Tema 5. CeTH M CHCTEMBI 2
KOMMYTAIHH KAHAJIOB 2 8
Tema 6.. CeTH M CHCTEMBI 2
KOMMYTAI[HH MAKETOB 2 8
Tema 7. TpaHCIIOPTHBIE CETH U CETH 4
JI0CTYNA 4 8
Tema 8. MyJIbTHCEPBHCHBIE CETH. 4
CucreMbl cBsI3M B 0eCHMJIOTHBIX 4 12
KOMILIEKCAaX.
HUtoro 20
20 68

1.1 Conep:kanue QM CHUNINHBI

Tema 1. bazoBble NOHATHS W NPHHOMIBI CeTed W CHUCTEM Mepeaaydu

uHpoOpMaLH
OcHOBHBIE OpraHbl IO pa3padOTKe MEXIYHAPOAHBIX U HAIIMOHAIbHBIX

HOPMATUBHBIX JOKYMEHTOB B 00JacTH HH(MOKOMMYHHKaui. OOmue MOHSITHS O
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CeTSIX M CHCTEeMax Iepeaayud MHQOpMAIH, OCHOBHBIE TEPMHHBI M OMpPEICICHHUS.
OOmme TpeOoBaHus K ceTsaM mnepernaud uHpopmammu. OOImME CTPYKTYpHBIE HU
YHCJIOBBIE XapaKTEPUCTUKU ceTeld. [loHsaTHe 00 ATalIOHHOW MO/IeNM B3aUMOICHCTBUSA
oTKpbITEIX cucTeM (OSI). O61mme npUHIMIBI TOCTPOCHUS U CTPYKTypa EauHoi cetu
anekTpocsszu (ECO) PO. Knaccudukanus ceteil, HOHATHE O IEPBUYHON U BTOPUYHBIX
CEeTAX, TPAHCIIOPTHOM CETH M CETH AOCTYIIA.

Tema 2. Coo0uieHusi, CHTHAJIbI H OCHOBHbIE XapaAKTEePUCTUKHU

Buaer u ocobenHocty cooOuieHuid (TenedoHHOTO, TenerpadHoro, nepeaaydu
JAHHBIX, (AaKCUMWIBHOTO, 3BYKOBOTO U TEJIEBU3MOHHOTO BEHIaHUS U T.I.). Bumbl
OKOHEUYHBIX YCTPONCTB (T€pPMHUHAJIOB) Ha BTOPUYHBIX ceTsiX. OCHOBHBIE BHJIBI U
XapaKTEepPUCTUKU CUTHAJIOB, CrocoObl ux mnepenauyu. [IpeoOpa3zoBaHue CHUTHaJOB,
KOAupoBaHWe W Moxyisanus. OCHOBHBIE JTambl TPEOOpa30BaHUS AHAJIOTOBBIX
CUTHAJIOB B IIU(pOBHIE.

Tema 3. JIuHuM, KaHAJBI U CUCTEMBbI MlEepegaAYn

JIuanm u kabemu cBsA3UM. OCHOBHBIE XapPAKTEPUCTUKH KaHala TOHAJIbHOU
yacTtoThl (TY) u ocHoBHOTO udpoBoro kanana (OLK). DBomtornus cuctem nepenayu.
[IpyHIMIIBI TOCTPOEHUS CUCTEM MEPEJAY C YACTOTHBIM M BPEMEHHBIM Pa3eICHHEM
KaHaioB. ba3oBble mMpuUHIMNBI OCcTpoeHus miae3noxpoHHbIX (ITLH) u cuHxpoHHOMI
(CON) uudpossix uepapxuil. BonokonHo-ontuueckue cuctemsl nepeaaun (BOCII),
ux ocooernHoctu u npeumyiectsa. BOCII co cnekTpanbHbIM pa3eieHueM KaHajloB.

Tema 4. . Kommyranus. Buasl kommyTanum.

O6mue npuHIUNBI KOMMyTaluu. [loHsATHE O KOMMYyTalMM KaHAJIOB,
cooOmIeHnil U nakeToB. JledTarpaMMHBIN (1aTarpaMMHBIN) PEXUM U BUPTyaJlbHbIC
COEJIMHEHHUS B CETSIX KOMMYTalUU nakeToB. CpaBHEHUS.

Tema 5. Cern ¥ cucTeMbl KOMMYTALIMH KAaHAJIOB

[IpocTtpancTBeHHAs ¥ BpeMEHHAsi KOMMYTaIusl ITM(QPOBBIX KAHATIOB. DBOJIOIIHS
MOCTPOCHUS YIPABISIONMIUX YCTPOUCTB crucTeM KommyTtanuu. Konnenmus 1udpoBoit
cetu ¢ wuHTrerpamuei cayx0 (ISDN). Dpomroruss u KiIacCH(pHUKAIMSI CHCTEM
CUTHAJIM3AIIMM B CHUCTeMax KOMMYyTaluu KaHanoB. CurHamuzanuss B UHQPPOBBIX
CUCTEMaX KOMMYTAIMM KaHAJOB. XapaKTEPUCTHKU KA4yeCTBA B CETSIX KOMMYTAIMU
KAHAJIOB.

Tema 6. Cetu 1 cucTeMbl KOMMYTAllMU TTAKETOB

Cetn U cucrteMbl KOMMYTallMM MakeToB. KoMMyTanus MakeToB, NPUHLMIIBL.
IPOTOKOJIBI. XapaKTEPUCTUKN KAaU4e€CTBA B CETSIX KOMMYTallM1 IAKETOB



Tema /7. TpaHCcHOPTHBIE CETH M CETH 0CTYIA

OO01re NPUHIKUITBI U MOCIOMHOE TOCTPOCHUE TPAHCIOPTHOM ceTH. OCHOBHbBIE
TOTIOJIOTHYECKHE CXEMbI U CETEBOE pe3epBHpOBaHKE. TpaHCTIOPTHBIC CETH Ha OCHOBE
pazmunbix TexHosoruit (CLIMA, ATM, Ethernet, IP/MPLS), monHocThio onTudeckas
TpaHCTOpTHass  ceTh. Kmaccudukamuss ©W  TEXHOJOTHH  CETeH  JOCTyIa,
IIMPOKONOJIOCHBIM  TOCTYIl. TE€XHOJOTMM IIHMPOKOIIOJIOCHOTO IPOBOJHOTO M
O€eCIIpOBOHOIO JOCTYTIA, UX CPaBHEHHE.

Tema 8. MyabTucepBucHbie cetu. CucTeMbl CBSI3M B 0OeCHHJIOTHBIX
KOMILIEKCaX.

OO0mue TPUHIMIBI TOCTPOCHUS MYJIBTHCEPBUCHBIX ceTel. Mogenb ceteit
cinenytomiero mokojeHuss (NGN). Krnaccudukanuss u  ocHOBHBIE  (YHKIUHU
obopynoBanusi NGN. IIpotokonsl ceteit NGN. CucrteMbl CBsi3u B OECHMIOTHBIX
KOMILIEKCaX.

3. 3. TemaTnka CeMMHAPCKUX/MPAKTUYECKHUX U J1a00PATOPHBIX 3aHATHH

Jlabopamopnwie padomul

Jlabopatopnas  pabota Nel «IIpoTokonbl  CUTHaIU3allMKM B CUCTEMax
kommyTtanuu kanano, OKC Ne7.»

JlabopatopHass pabora Ne2  «.IlpoTokonbl nepenaun Tpaduka peanbHOTIO
BpPEMEHI

Jlabopatopnas padota Ne3 «IIporokosst ceteit NGN.»

JIabopatopHas padota Ned «M3ydeHue CTpyKTYpHBIX XapaKTepUCTUK (ITyTH,
CEYEHMsI) U MPOMYCKHOM CIIOCOOHOCTH ceTell mepenayn HHPOPMALIUI)

JlaGoparopnas padota Ne5 «Pacuer mokasaTeneil HaIE)KHOCTH U KUBYUIECTH
ceTel nepenayu HHPOPMALIUH.»

JIabopatopHas padota Ne6 «Pacuer Harpy3ku M XapakTepUCTUK KauecTBa B
CEeTsIX KOMMYTallUU KaHaJIOB.»

JlabopatopHas pabota Ne7 «Pacuer Harpy3ku U XapakTepUCTUK KadyecTBa B
CEeTAX KOMMYTALIMH ITAKETOB.»

Jlaboparopnas padota Ne§ «CucteMbl CBSI3U B OCCITUIIOTHBIX KOMITJIEKCAX.)»

Jlnst mpoBeneHuss mabopaTOpHBIX paboT TpeOyeTcss KOMITBIOTEPHBIA KIlacc.
O0OBENEHHBIN B JIOKAJIBHYIO CETh ¢ BbIXOJOM B MHTepHEeT. KoMIbIOTEpHI 1OKHBI
ObITh O0BETUHEHBI JIOKATBHOUW ceThio. HeoOxoawm BBIXOM B TIOOAIBHYIO CETh
Nurepuer. Tpebyemoe mporpamMMHoe obecrieueHrueM: KOMOWISATOp s3bika Python,
TEKCTOBBIN penakTop, oducHsiil naker LibreOffice.
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KomnproTepHslit Kjacc J0MKEH UMETh BO3MOKHOCTh OOHOBIICHUSI M YCTAaHOBKHU
JONOJHUTEIBHOIO CBOOOIHO PAaCIpOCTPaHIEMOr0 IPOrpaMMHOI0 00ECTIEUEHHUS.

3.2 TemaTuKa BONPOCOB /JIsI CAMOCTOSITEJILHOTO H3y4YeHUs

* I3ydyeHue TEHAEHUUU pa3BUTHUA HAYYHBIX HCCIIEAOBaHUII B BbIOpaHHOM
o0JacTH..

* U3yuyenne MeTo10B pabOThI C 3JIEKTPOHHBIMU OMOTHOTEKAMH.

* M3yueHne MeTo/10B KOJUIEKTUBHOI pa3padotku HIP.

* I3yueHue CpeacTB aBTOMATU3MPOBAHHOM IMMOJAYM 3afBOK H TPaHTHL.
IIaTeHTHBIN OUCK.

4. YyeOHO-MeTOqMYECKOE U NMH(OPMALIMOHHOE 00ecrieueHHe

4.1HopmaTuBHbIe 10KyMeHTHI 1 ['OCTbI
1. TOCT 21552-84 CPEJCTBA BBIUMCJIMTEJIPHOM TEXHUKU
OOmue TexHuyeckue TpeOOBaHUS, MPHUEMKA, METOAbl HCIBITAHUN, MapKUPOBKA,
YIaKOBKa, TPAHCIIOPTUPOBAHUE U XpPaHEHUE.
2. TOCT P 43.0.12-2018 ba3bl 3HaHWl B TEXHHYECKOU JACSITEILHOCTH.
3. TOCT P 57321.2-2018 MenemxkMeHT 3HaHUM. MeEHEIKMEHT 3HAHUN B
obnactu uwxxuHupuHra. Yacte 2. [IpoektupoBanue Ha OCHOBE 0a3 3HaAHUH.
4. TOCT P 43.0.28-2022 WnudopmammonHoe obecrieueHUe TEXHUKH |
OIIEPATOPCKOM NEATEIbHOCTH. ba3bl 3HAHUIN B MHTEIJIEKTYJIM3ALUN ESITEIbHOCTH.
5. TOCT P 59869-2021 UuremnexTyanbHble cuUcTeMbl 00ydeHus. OO1me
MOJIOKEHUS.
4.2 OcHOBHaA JIMTEpaTypa

1. Cetn u TeNEKOMMYHHUKAIMU: y4eOHWUK U TpakTukym s By30oB / K. E.
CamyitnioB [u 1p.]; non penakuuedt K. E. Camyitnoa, 1. A. Illanumosa, 1. C.
Kynsi6oBa. — 2-e uz ., nepepad. u gorn.— Mocksa: M3narensctBo FOpaiit, 2023, —
464 c. — (Beicuiee oOpazoBanue). — ISBN978-5-534-17315-4. — Tekcr:
aMeKTpoHHBI  //  OOpazoBarenpHass 1atdopma IOpaitt  [caiit]. —URL:
https://urait.ru/bcode/532855 (mata obpamenus: 18.09.2023)

2. Iubpos, M. B. Cetn u tenekommyHukaruu. Mapmpytuzanus B [P-cersx:
yu4eOHUK UIpakTUKyM aist By30B / M. B. lubpos. — 2-e u3n., nepepal. u gom. —
Mockga: U3natensctBo FOpaiit, 2023. — 423 ¢. — (Briciiee oOpazoBanue). — ISBN
978-5-534-16546-3. — Texkcr:anexkTponHsli // ObpazoBarenbHas miatdopma HOpait
[cariT]. — URL:https://urait.ru/bcode/531273 (nara odpaienus: 18.09.2023)
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4.3 JlonoJiHUTeIbHAs JJUTepaTypa

1. Tpodumos, B. B. I'mobGanpHbIe U JIOKaIbHBIE CETU: y4eOHUK 17 By30B / B. B.
Tpodumos, M. 1. bapabanosa, B. 1. KuseB. — 4-¢ uzn., nepepad. u gom. —

Mocksa: U3parensctBo FOpaiiT,2023. — 162 ¢. — (Briciee oOpazoBanue). —
ISBN 978-5-534-17504-2. — Tekct: »nekTpoHHbI/ OOpa3zoBarenbHas
wiatpopma  Opaiitr  [caiir]. —  URL:  https://urait.ru/bcode/533206

(mataoOpamenus: 18.09.2023)
2. 3amstuHa, O. M. BpluuciauTeNnbHBIE CHCTEMBI, CETH W TEJICKOMMYHUKAITUH.
MonenupoBanue ceteid: yueOHoe nocodue i By3oB / O. M. 3amsatuHa. — MockBa:
NznarensctBo FOpaiit, 2023. — 167 c. — (Boiciiee oopazoBanue). — ISBN 978-
5-534-16305-6. — TekcT: anextponHsiii // OOpa3zoBarensHas atdopma FOpaitt
[caiiT]. — URL.: https://urait.ru/bcode/530772 (nara oOpamenus: 18.09.2023)
4.4 DneKTpOHHBIE 00pa3oBaTe/IbHbIE PECYPChI

1. DOP B pa3paboTke.
4.5 JIMueH3u0HHOe U CBOOOHO pacnpocTpaHsieMoe MPorpaMMHoe odecriedeHmne

1. Cpena pazpabotku Microsoft VisualStudio ¢ ycTaHOBIEHHBIM MAKETOM
pacmmpenus s3pika Python
3. Odwucasrii maker Libre Office wmu Microsoft Office

4.6 CoBpemenHble mnpodeccMOHATbHbIE 0a3bl JAHHBIX U HH(OPMALMOHHbIE
CIPABOYHBIE CUCTEMBI

1. CopaBouno-npaBoBas cuctembl «Koncynprantllmioc:  Hexommepueckas
uHTepHEeTBepCcHs» https://www.consultant.ru/online/

OdurnmanbHBII THTEPHET-TIOPTAJ TPaBOBOM MH(popManuu http://pravo.gov.ru
Poccuiickas HaroHanbHas oudanoreka http://mww.nlr.ru

OBC «YHuBepcurerckas oudaroreka onnaita» https://biblioclub.ru/index.php
EnnHoe okHO gocTymna kK o0pa3oBaTelbHBIM pecypcam DeepalibHblid MOpTaT
http://window.edu.ru

Hayunas snextponnas oubnuoreka http://www.elibrary.ru

Poccuiickas rocymapcTBeHHas oudanoreka http://www.rsl.ru

a s~ wn

~N o

5 MarepuajbHO-TeXHHYECKOE oDecneyeHue
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1. KommbproTepHbie KIacChl ¢ OCHAIEHUEM: CTOJbI, CTYJbs, ayJWTOPHAs JOCKa,
WCITOJIb30BAHUE TEPEHOCHOTO MYJIBTHMEAUHHOTO KOMILIEKca (TIePEHOCHOM
MIPOEKTOP, MEPCOHAIIbHBIA HOYTOYK).

2. llepcoHanbHBIE KOMITBIOTEPHI, MOHUTOPHI, MBIIITKHY, KJIaBUATYphl. Pabouee mecTo
npenojaBaTesis: CTOJ, CTYIL.

3. AynuTopus sl CaMOCTOSITEIbHON paboThI.

4. bubanoTeka, YNTAJIbHBIHA 3aJl.

6 MeToanueckue peKOMeHIANNU
6.1 Meronnueckue peKOMeHIAUMHU [JIS TMpenojaBaTessi MO OPraHU3ANNH
o0y4eHust

1. Tlpu moAroTOBKE K 3aHATUSIM CIIEAYeT IPEIBapUTEIHLHO MPOpadoTaTh MaTepual
3aHATHUA, MPEIYCMOTPEB €ro IMojadyy TOYHO B OTBEICHHOE [UJISI OTOTO BpEMs
3aHsaTHSA. ClenyeT MOJArOTOBUTh HEOOXOAMMBIE MaTepuaibl — TEOPETUUYECKUE
CBelIeHMs, 3a1aund U Ap. [Ipu mpoBeaeHUM 3aHATHS CHEAYET KOHTPOJIMPOBATH
nojady wmaTepuaia W pelleHHEe 3aJaHuil C Yy4eToM Y4YeOHOro BpEMEHH,
OTBEJEHHOIO JUJIS 3aHATHUS.

2. llpu nmpoBepke paOOT U OTUETOB CIEAYET YUYUTHIBATH HE TOJBKO MPaBUIBLHOCTD
BBINIOJIHEHUS 33JIaHUH, HO U ONTUMAJIBHOCTh BBIOPAaHHBIX METOJOB PEIICHMS,
MIPABWJIBHOCTH BBIMIOJIHEHUS BCEX €TI0 IIAT0B.

3. llpu opranmzanuu ¥ TPOBEICHHS K3aMEHOB B IMPaKTHUKO-OPUEHTHPOBAHHOU
dopMe creayeT HCHNONb30BaTh YTBEpKIACHHbIE Kadeapoil Meronndyeckue
PEKOMEHJALUN.

6.2 MeToanueckue YKa3aHusl 1Jisl 00y4aOIIUXCsl 0 0CBOEHH IO THCIIUIIIMHBI

[Tonyuenue yriiyOJAEHHBIX 3HAHUM 10 AUCIUIIMHE JOCTHTAeTCs 3a CYeT
aKTUBHOM  CaMOCTOSITEJIbHOW  paboThl  oOydaromuxcs. Bwigensembie  4dachl
1€J1eCO00Pa3HO UCTIOJIb30BATh /ISl 3HAKOMCTBA C y4€OHOM U HAyYHOM JIUTepaTypoil 1o
nmpoOemMaM AUCIUILUINHBI, aHAJIN3a HAYYHBIX KOHIICTIIIHHA.

[TpomexxyTouHas artectamus oOydaroniuxcst B GopMe 3a4eTa MPOBOAUTCS IO
pe3ysbTaTaM BHITIOJIHEHHSI BCEX BUJIOB YUEOHOM pabOThI, TPEAYCMOTPEHHBIX YI€OHBIM
IJIAHOM MO JaHHOM IUCHMIUIMHE (MOIYJII0), IPU 3TOM YUYUTHIBAKOTCS PE3YIbTATHI
TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH B TeueHHEe ceMmecTpa. OIlleHKa CTENeHH
JIOCTHUKEHHUSI 00YUYaIOIIMMUCS TIJIaHUPYEMBIX PE3yJIbTaTOB 00y4YEeHUS MO AUCIUTIIINHE
MPOBOAUTCS TPENOAABATEIIEM, BEAYIIMM 3aHATHUA MO JUCLUIUIMHE METOJI0M
DKCIIEPTHOM OLEHKHU. [lo mToramM mnpomMeKyTOUYHOM AaTTEeCTallMy 110 JUCIUILIMHE
BBICTABJISIETCA OLECHKA «OTJIUYHO», «XOPOILIO», «yHAOBIECTBOPUTEIBHO» WIIA «HE
YAOBJIETBOPUTEIIHHOY.
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K mpoMexyTouHoill arrecTalid  JIOMYCKalOTCS TOJBKO  OOydaromuecs,
BBITIOJTHUBIIIME BCE BUJIbI YU€OHOM pabOThI, MpeayCMOTpEHHbIE paboyuel mporpaMMoil
1o qucuuruimHe «VICKycCTBEHHbIE HEMPOHHBIE CETI.

6.3 CpeacTBa ajganTauMyd NpenogaBaHus JAUCHMILUIMHBI K TOTPeOHOCTSIM
o0yyarouuxcsi UHBAJIUIOB M JHI[ ¢ OFPAHMYEHHBIMH BO3MOKHOCTAMM
310POBbSI

HpI/I HGO6XOI[I/IMOCTI/I B O6p&30BaT€JIBHOM IMponeccCce NpUMCHAOTCA CICAYIOIINUC
MCTOJIbI U TCXHOJIOTHH, O6JI€1“IIaI-0HII/IC BOCIIpUATHUC I/IH(bOpMaHI/II/I O6y‘IaIOHII/IMHCH
HHBAJIMAaMU U JIMOAMH C OIrpaHHYCHHBIMH BO3MOKHOCTAMU 300POBbA: - CO3dHUC
TEKCTOBOM BCPCHUHU JI000r0 HETEKCTOBOIO KOHTEHTA J1 €ro0  BO3MOXKHOI'O
Hp606pa30BaHI/IH B  AJIbTCPHATHBHLIC (I)OpMI:I, YII06HBIG JJIA Pa3IMYHbIX
HOHB3OB&TCH€ﬁ;

¢* CO3JaHUC KOHTCHTA, KOTOpBIﬁ MOJKXHO IIPCACTABHUTHb B PA3JIMYHBIX BHIAX 0e3
IIOTCPH JaHHBIX NI CTPYKTYPBHI, MpcayCcCMoOTpCTh BO3MOXKHOCTB
MaCHITa6I/IpOBaHHH TCKCTa H I/I306pa)KeHI/Iﬁ oe3 IIOTCPHU  KA4CCTBaA,
npeaAyCMOTPETh JOCTYITHOCTD YIIPABJICHHUA KOHTCHTOM C KIIAaBHATYPHI;

* CO3JaHME BO3MOKHOCTEH [JIsi 0OYYaloIMXCS BOCIPUHUMATH OJIHY U Ty XK€
uHGOpMAIIMI0O M3 Pa3HBIX HCTOYHUKOB, HAmpUMeEp, TakK, 4TOObl JHUIa C
HapyLICHUSAMU CllyXa MOJy4yanu MHGOPMAILMIO BU3YaJIbHO, C HApPYLIEHUSMU
3pEHHUs ayAUaJIbHO;

* IPUMEHEHUE TMPOTPAMMHBIX CpPEICTB, OOECHEYMBAIOIINX BO3MOKHOCTh
OCBOCHMSI HABBIKOB M YMEHHM, (HOPMUPYEMBIX JTUCHUIUIMHOM, 3a CUeT
aIbTEPHATUBHBIX CIIOCOOOB, B TOM 4YHCJIE BUPTYaJbHBIX jabopaTopuil u
ACCUMUJIALIMOHHBIX TEXHOJIOTHIA;

* IpUMEHEHUE AMCTAHIMOHHBIX O0Pa30BATEIbHBIX TEXHOJOTHH HJIS Tepenadyu
uHGOpMAIIMU, OpPTraHU3alUU PANUYHBIX (POPM HHTEPAKTUBHON KOHTAKTHOMN
paboThI 00yyaroIerocs ¢ MpernoiaBaTesieM, B TOM YHciie BEOMHAPOB, KOTOPbIE
MOTYT OBITh HWCIHOJB30BaHbl I TPOBEICHUS BHUPTYaNbHBIX JIEKIUH C
BO3MOXXHOCTBIO ~ B3aMMOJICHCTBHSI BCEX YyYAaCTHUKOB JAMCTAHIIMOHHOTO
oOyueHus, MPOBEACHUS CEMHUHAPOB, BBICTYIUICHHUS C JOKJIAIaMH W 3alUTHI
BBITIOJTHEHHBIX Pa0OT, MPOBEACHUS TPEHUHTOB, OpTaHU3aIMU KOJUICKTUBHON
paboTHI;

* IPUMCHEHUE  JUCTAHIIMOHHBIX  OOpa30BaTEIbHBIX  TEXHOJOTHH  JJIs
opraHu3anuu (popm TEKyIIero u mMpoMeKyTOYHOTO KOHTPOJIS,

* YBEJIUYCHHE IMPOJODKUTECILHOCTA CHa4Yd OOYYaroIIMMCS HWHBAJIUIOM HJIH
JIMIIOM C OTPaHUYECHHBIMU BO3MOXHOCTSIMH 370POBbs (HOPM MPOMEKYTOUHOM
aTTECTAIMHU TI0 OTHOLICHHIO K YCTAHOBJICHHOW MPOIOJDKUTEIBHOCTH UX CIAYH:
- TPOJOJDKUTEIBHOCTH CIAauu 3au€Ta WIM JK3aMeHa, IPOBOJMMOIO B
nucbMeHHOU (opme, - He Oosee yeM Ha 90 MHHYT; - MPOJOKUTEIILHOCTH
HOJIrOTOBKH OOYYAIOIIErocs K OTBETY Ha 3au€Te UM SK3aMEHE, IIPOBOJMMOM B
ycTHOM (hopme, - He Oosiee yem Ha 20 MUHYT;
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* TIPOJOJDKUTEIHLHOCTH BBICTYIUICHUS, OOYYArOIMIETOCS IMPHU 3alUTe KYpPCOBOM
paboThI - He OoJiee yeM Ha 15 MUHYT.

Jliia obecrnieueHus: MOArOTOBKH JItOJIeH B popMaTe OUYHOU ayAUTOPHOM padOThI
C OrPaHWYCHHBIMH BO3MOXKHOCTSIMH JBIDKCHHUS BBIOMPAIOTCS ayAUTOPUH C
JOCTYMMHOCTBI0O B paMKax TpeOOBaHWI MO opraHu3anuu 0e30apbepHOil Cpeibl

JABHWOKCHUA.

7 ®oHJ OLEHOYHBIX CPEICTB

7.1 MeToabl KOHTPOJISI U OLIECHMBAHUA Pe3yIbTATOB 00yUeHHUS

Ilokazarenem

OLICHUBAaHUA

KOMIICTEHIINH

Ha

Pa3IMYHBIX

oTallax HX

dbopMHpoBaHUs SBISETCA JOCTHKEHUE OO0YUYaAIOIIUMHUCS TJIAHUPYEMBIX PE3YJIbTaTOB
OOy4YeHHMsI 0 JUCIUTUTHHE (MOIYJIIO).

IToka3
arejb

Kpurtepuu oueHnBaHust

2

3

4

5

IIK-2. CriocoOeH uccnienoBatb, pa3padaTbiBaTh U SKCILUTYaTUPOBATh CPEICTBA U
CHUCTEMbI aBTOMATH3ALIUK U YIIPABIICHUS PA3JIMYHOTO Ha3HAYEHUS, B TOM YHCJIE

JKNU3HCHHBIM OUKJIOM IIPOAYKIHWH U €€ Ka4CCTBOM

3HaeT
OCHOBHBIC
MIOHATHUS B
oOnacTu
aBTOMAaTH3U
POBAaHHBIX
CHUCTEM
YIPaBJICHHS
IIPOU3BOCT
BOM; 1IE€JIH
MIPOCKTHUPOB
aAHUS
ACVII;
OCHOBHbIE
AJITOPUTMBI
1 METOMBI
pelieHus
3a7a4
ACVII;
MIPUKJITHBIC
IporpaMMbI

OO6yuaro
110505 (85
JEMOHCTPUPYET
TTOJTHOE
OTCYTCTBUE
3HAaHUII OCHOB
B 00/1aCTH
aBTOMAaTU3HPOB
AHHBIX CUCTEM
yIpaBICHUS
MIPOU3BOICTBOM
; TIEJTH
MIPOCKTUPOBAHU
s ACVII;
OCHOBHBIC
aNTOPUTMBI U
METOJIBI
peleHus 3a1a4
ACVII,

OO6yuaro
IIUHACS
JTEMOHCTPUPYET
HETIOJIHOE
COOTBETCTBHE
3HAHUH OCHOB B
obmacTu
aBTOMATU3UPOB
AHHBIX CHCTEM
yIpaBIeHUS
IIPOU3BOACTBOM
; IeU
MIPOCKTUPOBAHU
s ACVII;
OCHOBHBIC
AJITOPUTMBI U
METO/IBI
pelieHus 3aaa4y
ACVIIL;. domyc
KaroTcs
3HAYUTEIIbHEIC

OO6yuaro
IIUHACS
JEMOHCTPHUPYET
YaCTUYHOE
COOTBETCTBHE
3HAaHUU
OCHOBHBIX
TPUHITUTIOB
OCHOB U
METO0B B
obiacTu
aBTOMATH3UPOB
AHHBIX CUCTEM
yIpaBICHUS
IIPOU3BOACTBOM
; TIen
IPOSKTUPOBAHU
g ACVII;
OCHOBHBIE
AJTOPUTMBI U
METOIbI

OO6yuaro
110505(93:
JIEMOHCTPHPYET
MTOJIHOE
COOTBETCTBHE
3HAHUM OCHOB U
METOJI0B B
obiacTu
aBTOMAaTH3HPOB
AHHBIX CUCTEM
yIpaBJICHUS
MIPOU3BOJICTBOM
; TIENH
IIPOCKTUPOBAHU
g ACVII;
OCHOBHBIC
ANTOPUTMBI U
METO/IBI
penieHus 3a1a4
ACVII;
CBoboaHO
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YIPABJICHUS
MPOCKTaMHU:
HaNMEHOBaH
us,
BO3MOXyoCTH
Y MOPAJIOK
paboTHI B
HUX;
METO/IbI
MJIaHUPOBaH
us "
OpraHu3alu
u paboT B
OpraHu3alu
u;
MPUKJIATHBIC
KOMITbIOTEPH
bIC
MIPOTPaAMMBI
JUTS
BBIYHCJICHUN

HaMCHOBAH
s,
BO3MOKHOCT
U U TIOPSTIOK
paboTHI B
HUX;
TpeOOBaHMS
K CTPYKTYpE,
CoJiepKaHu
10U
odopmIIeHH
1)
TEXHUYICCKOT
0 3a/IaHUS
Ha CO37aHue
ACVII;
METO/T
WKH pacuera

OIIINOKH,
MPOSIBIIIETCS
HEI0CTAaTOYHOC
Th 3HAHUH, I10
pAny
MoKa3areJieH,
oOyJaromuics
HCIIBITBIBACT
3HAYUTEIIbHBIC
3aTPYIHECHUS
npu
OICPUPOBAHUHA
3HAHUSIMU TIPU
UX [IEPEHOCE Ha
HOBBIC
CUTYyallUH.

pereHus 3ana4y
ACVIIL;. domyc
KaIOTCS
HE3HAYUTEIbHBI
€ OIIIMOKH,
HETOYHOCTH,
3aTpyTHEHUS
pu
AHAJIMTHYECKUX
oTIepaItusXx.

orepupyer
PUOOPETEHHBI
MU 3HAHUSIMU.
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TCXHHUKO-

HKOHOMHUYEC
KOT'O
000CHOBaHU
A
HEOOXOIUMO
CTH
CO37aHus
ACVYII
O6yuato OO6yuaro O6yuato O6yuato

VYMmeer IIUMCS HE 11050588 1105058 11050510
BBISIBIISIT yMeeT JNEMOHCTPHUPYE | IEMOHCTPUPYE | JEMOHCTPUPYE
AIIEMEHTBI BBISIBIISIT T HETOJHOE T YaCTUYHOE T MOJHOE
CUCTEMBI AJIIEMEHTBI COOTBETCTBHUE COOTBETCTBUE COOTBETCTBHUE
VIOPABJICHUS, | CHCTEMBI CJIeIYIOIIUX CJIeIYIOIIUX CJICTYIOIIUX
HY)XIAIOIUE | yNpaBJICHUA, YMEHHU: YMEHHI: YMEHUM:
csl B HY>KJIaIOIIMEC | BBISABIATH BBISIBIISITH BBISIBIISITH
aBTOMAaTH3all | 5B AJIEMEHTBI AIIEMEHTBI AJIIEMEHTBI
uu; aBTOMAaTHU3all | CHUCTEMBI CUCTEMBI CUCTEMBI
yCTaHaBJIUBA | H; yIpaBJICHUS], yIpaBJICHHUS], yIpaBJIeHUS,
Th LICJIA [IPU | YCTAHABIIMBAT | HYXJAIOLIMECS | HYXKIAIOIIMECS | HyXAaroluecs
IIPOEKTUPOB | b LIEJIU NPU B B B
aHUH MPOCKTUPOBAH | aBTOMAaTW3alld | aBTOMAaTH3alyd | aBTOMAaTU3ALH
ACVII; un ACVII; u; u; u;
BBIJICIISITh BBIJIEJISITh yCTaHaBJIMBAT | YCTAaHABIMBAT | YCTAHABJIMBATh
OCHOBHbIE OCHOBHbBIE b LIETIU TIPU b LIETIU TIPU LENU TIpU
3a/1a4u MpU 3a/1a4u pu MIPOCKTUPOBAH | MPOEKTUPOBAH | MPOEKTUPOBAH
IIPOEKTUPOB | mpoektupoBaH | uu ACVYII; un ACVYII; nn ACVII,
aHUU un ACVII; BBIICIISTh BBIJICIISTh BBIJICIISITh
ACVII; pa3pabaThIBaT | OCHOBHBIC OCHOBHBIC OCHOBHBIC
pa3pabaTbiBa | b KOHIICHIIMIO | 3aJa4H IIPH 3aJa4u Ipu 3a/1a4u IpH
Tb ACVYII IIPOEKTUPOBAH | MPOECKTUPOBAH | MPOECKTUPOBAH
KOHIICTILINIO OpTraHU3allNH; nun ACVII; un ACVII; nu ACVII;
ACVYII paspabaTeiBaT | pa3pabarbiBaT | pa3zpadaThIBaT
OpraHu3aiu b KOHLENIMIO | b KOHUENUUIO | b KOHLEMILHIO
u; ACVYII ACVYII ACVYII

COCTaB OpraHu3alliM; | OpraHu3alud; | OpPraHHU3aLUU;
JIATH IUIAH Jomycka YmMenus
CO3/IaHUs U 10TCA OCBOEHBI, HO
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BHEJIPEHUS 3HAUUTENILHBIE | IOMYCKaIOTCS CBo0Oo1HO
ACVII, OILIMOKH, HE3HAYNUTEIIBHBI | ONIEPUPYET
ONIPENENIATh MIPOSIBIISETCS € OLIMOKH, IPUOOPETEHHBI
CPOKH HEJOCTATOYHOC | HETOYHOCTH, MH YMEHHSIMHU,
BBITIOJIHEHH S Th YMEHHI1, 10 | 3aTPYJHEHUS MIPUMEHSIET UX B
pabor, pany npu CUTYaLIMIX
ONPENETATh MOKa3aTelieu, AHAIIMTUYECKUX | TOBBIIEHHON
Ha3HAYCHHBI oOyJaromuics | omepanusx, CJIOKHOCTH.
€ peCypCHI C WCTIBITHIBAET nepeHoce
HCITI0JIb30BA 3HAQUUTENIbHBIE | YMEHUH Ha
HUEM 3aTpyAHEHUS HOBBIE,
MPUKIIAIHBIX npu HECTaHJapTHbBIC
porpamm ONEPUPOBAHUU | CUTYallUU.
YIPABJICHUS YMEHUSMU TIPU
MPOEKTaMU UX TIepeHoCce Ha
HOBBIE
CUTYAIIUH.

Bnaneer: OO6yuaromuiic OO6yuaromumii Oo6yuatromuiic | OOy4varonuics
ME€TOAaAMHU: s HE BJIAZICET Cs B HEIIOJIHOM | S YaCTHYHO B IIOJTHOM
paspaboTKH HaBBIKAaMH 00neMe BJIAJIEET o0neMe
BapuaHTOB pa3paboTKu BJIAJICET HaBbIKaMU BJIAJICET
KOHICTIIHA A BapHAHTOB HaBbIKaMH pa3paboTKu HaBBIKaMH
ACYIln KOHLICTILINH pa3paboTKu BapUaHTOB pa3paboTKu
BBIOOD ACYIIn BapUAHTOB KOHLICTIIIAH BAPUAHTOB
BaprhaHTa BBIOOP KOHIIETIIINHN ACVYIIn KOHIIETIIINN
KOHICTILIUY, | BapHaHTa ACYIlu BBIOOD ACYIIn
YIAOBJICTBOD KOHIICIIIINH, BLI60p BapHaHTa BI;-I60p
SOLICTO YIOBJICTBOPSAIO | BapHaHTa KOHIICIIIINH, BapHuaHTa
TpeOOBaHUs IET0 KOHIICTIIINH, YIOBJIETBOPSIIO | KOHUENLMH,
M TpeOOBaHUSIM YIOBJIETBOPSIIO | IIIETO YAOBJIETBOPSIIO
IOJIB30BATCII | 110J1b30BATEIIC IEro TpeOOBAHUAM IEro
eif; i; TpeOOBaHUSIM NoJIb30BatTene | TpeOOBaHUSIM

pacae pacdera | IOJIb30BATENE u; TMOJIb30BATENIE
Ta AKOHOMMYECKO | H; pacuera | u;
SKOHOMHYEC | i pacueta | DKOHOMHYECKO pacuera
KOH 3¢ HEKTUBHOCT | IKOHOMUYECKO | ¥ SKOHOMHUYECKO
d(pQeKTHBHO | y BHempeHuS 17§ ¢ dexkTuBHOCT | i
CTH ACVII; 3 (PEKTUBHOCT | U BHEIPEHUS ¢ pexTUBHOCT
BHCAPCHMSI Ompeesie | U BHEAPECHUS ACVII; Y BHEJIPECHUS
ACVIL HUSI ACVIL; orpenene | ACVYII;
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orpesne
JICHUS
TUTAHAPYEMBI
X CBOMCTB
ACVYII
(>pdexTrBHO
CTH,
COBMECTHMOC
TH,
aIaITUBHOCT
I/I)
HaJIC)KHOCTH,
YKUBYUECTH);
pa3paboTKu
TEXHHYECKOT
0 3aJ]aHUs Ha
CO3/1aHne
ACVII;
BbIOOpA
TUTIOBBIX
peleHui
KOMITOHCHTOB
ACVYII nimn
000CHOBaHUE
HE00X0IUMOC
TH
pa3paboTKu
OPUTHHAJILHBI
X PELICHHU;
pa3paboTKu
TJTaHa
CO37aHUs U
BHEIPCHUS
ACVII;
MIPOCKTUPOBA
HUS
uHdopmaImo
HHOW MOJENN
WHTETPUPOBA
HHOi1 ACYII

TUTAHUPYEMBIX
cBorictB ACVYII
(o dexTuBHOCT
u,

ornpenene
HUS
TUTAHUPYEMBIX
cBorictB ACVYII
(opdexTruBHOCT
u,.
OO6yuarommiics
UCTIBITHIBACT
3HAYUTENbHbIE
3aTpyIHEHUS
npu
MIPUMCHCHHUH
HaBBIKOB B
HOBBIX
CUTYaITUsX.

HUS
TUTAHUPYEMBIX
cpoiictB ACYII
(opdexTrBHOCT
u,.. HaBbIkn
OCBOCHEI, HO
JOMYCKaIOTCS
HE3HAUYNTCIHHBI
€ OIIIHMOKH,
HETOYHOCTH,
3aTpyAHCHUS
pu
AHAIMTHYSCKUX
omepanusx,
nepeHoce
YMEHUH HA
HOBBIC,
HECTaHJIapTHHIC
CUTYaINH.

omnpeene
HHS
TJIAaHUPYEMBIX
corictB ACVYII
(o dexTuBHOCT
H?

Csoboano
MIPUMEHSET
MIOJTy4YCHHbBIC
HaBBLIKH B
CUTYaIUsIX
MOBBIIIICHHOM
CJIO’KHOCTH.
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7.2 lllkana u KpUTEpPHHU OLIEHUBAHMS Pe3yJIbTATOB 00yUeHHs (3a4eT)

HlIkana Onucanue
OLICHUBAHUSA
3auTeHo JIOCTUTHYTHI IOPOTOBBIC 3HAYEHUS I (POPMHUPYEMBIX HA MOMEHT

IIPOBEJICHUSI ATTECTALIMM YPOBHEN KOMIIETCHIIMI. BBINOIHEHBI BCe
BUJBl y4eOHOU paboThI, MPEAyCMOTPEHHbIE YYEOHBIM ILIAHOM.
CTyneHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUIN, YMEHHM, HABBIKOB
NPUBEICHHBIM B TabiMilax  TOKas3arejel,  omepupyer
NpUOOpPETEHHBIMU 3HAHUSIMU, YMEHUSIMHU, HAaBbIKAMU, MPUMEHSET
UX B CUTYyalUsX NOBBILIEHHON CI0XKHOCTU. [Ipr 3TOM MOTYT OBITH
JOMYILIEHbl HE3HAUUTEIbHbIE OMIMOKHU, HETOUHOCTH, 3aTPyIHEHUS
IIPY AHATATHYECKUX ONEpanusax, IEPEeHOCe 3HAHUM U YMEHHMM Ha
HOBBIE, HECTaHJAPTHBIE CUTYyaLUU.

He 3auteno | He gocturayTo moporoBoe 3HaueHUE XOTS OBI ISl OJTHOTO YPOBHS
dbopMHUpyEMBIX HA MOMEHT ITPOBEICHUSI aTTECTAIITH KOMIIETEHITUH.
He BbimonHeHn oawH win Oosiee BHIOB y4eOHOH pabOTHI,
IPENyCMOTPEHHBIX Y4eOHBbIM TIaHOM. CTYAEHT JIEeMOHCTPUPYET
HETIOJTHOE COOTBETCTBUE 3HAHUN, YMEHHH, HABBIKOB TIPUBEICHHBIM
B Ta0JuIlax MoOKa3aTeseH, JOMYyCKaloTCs 3HAUUTENIbHBIC ONIMOKH,
MIPOSIBJISIETCS. OTCYTCTBHE 3HAHWUW, yYMEHHWH, HABBIKOB IO PSIAY
MOKa3aTeNiel, CTY/ICHT UCTIBITHIBACT 3HAUUTEIbHBIC 3aTPYIHEHUS
Ipy OMEPUPOBAHUU 3HAHUSAMH U

YMCHHAMU IIPH UX MICPEHOCEC HA HOBLIC CUTYALIUM.

@DOoHIBI OICHOYHBIX CPEACTB MpeicTaBieHbl B [lpwiokennn k pabouei
IIPOTPaMMe.

Kpumepuu ouenku padbomut ooyuawouiezoca Ha 1a60pamopHbvix 3aHAMUAX

HlIkana
Onucanue
OllCHUBAHUSA
Bouinoanenwvi gce npakmuyeckue 3a0anusl,
npeoycmompeHHvle NPaKmuyecKumu 3AHAMUAMU,

Omauuno 06)/1{61}01/141/!116}2 yemko u 0Oe3 owuboOK omeemus Ha 6ce
KOHmMpOJIbHblE 60npocyl, aAKmueHo pa6omaﬂ HA
npakmu4eCcKux sanAamusix.
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Buvinonnenwvi éce npakmuveckue  3a0aHus,
npeodycmompeHHbvle NpaKmu4ecKkumu 3aHAmMUAMU,
. ooyualowulicsas ¢ KOPPEeKMUpylowuMu  3amMeq4aHusmu
opomo npenooasamelisi Omeemul Ha 6ce KOHMPOJIbHble BONPOCHI,
00CmMamo4Ho aKmueHo paboman HaA NPAKMUYecKux

SAHAMUAX.

Buvinonnenwoi ece npakmudeckKue SCZOCZHM}Z,
YOOGJZQWZ60pu npedyCMompeHHble npakmu4ecKkumu SAHAMUAMU c
mejlbHO 3amedaHuiAmu npenodaeameﬂﬂ; 06_)/1[61}01/[4“120}1 omeemuu
HA 6ce KOHMpPOJIbHble 60NPOCHL C 3AMeYaAHUAMU.

06_)/1{0}0%}1/[126‘}1 He 6blNOJIHUJ unu 6bINOJIHUN

HenpasuibHo npaKxmuieckue 3a0anus, npedycmMompeHHbvle
Heyoosnemeso P P pecy P

npakmu4ecKumu 3aHAmMUAIAMU, cmydeHm omeemusl Ha
PUmeiibHo

KOHmMPpOJIbHblE 80NPOCHL C owuUOKamu Ui He omeemusl Ha

KOHMPOJIbHblE 80NPOCHL.

Kpumepuu OUECHKU mecmupoeanun

TectupoBaHHEe OLIEHUBAETCSI B COOTBETCTBUM C IMPOLEHTOM IPABUIIBHBIX
OTBETOB, JaHHBIX CTYAEHTOM Ha BONpPOCHl TecTa. CTaHAapTHAs IIKajda COOTBETCTBUS
PE3yJIbTaTOB TECTUPOBAHUS BBICTABIISIEMOM OAJIIILHOM OIEHKE:

IIkana
Onucanue
OIlCcHUBAHMS
Cebluue 85% NPABUILHBIX omeemoes
Omauuno
(6KIOUUMENILHO),

Xopowio Om 10 % oo 84,9 % npasunvrvix omeemos;

Yooenemsopu
P Om 55 % 00 69,9 % npasunvrvix omeemos;

MenbHO
Heyooenemso

4 Menee 54,9 % npasunbhvix omeemos.

pUmenbHo

7.3 OueHo4YHbIE CPeCTBA
7.3.1 Tekymmii KOHTPOJIb HA J1A00PATOPHBIX 3AHIATUIX

Ilpumep 3a0anuii meKyuieco KOHmMpoJA:

Tekymui KOHTPOJIb. [lepeyeHp DpPUMEPHBIX BONPOCOB JUIA  3aLUTHI
1a00paTOPHBIX PadOT:
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e OOmme TOHATHS O CETSIX W CHUCTEeMax IMepeaadyu HWHQPOpPMAIUH, OCHOBHBIC
TEPMHHBI ¥ OTIPE/ICIICHUSI.

e OOmme TpeboBaHMS K ceTAM nepenadu uHpopManuu. OOIMe CTPYKTYpHBIE U
YHUCJIOBBIC XapaKTEPUCTUKH CETEH.

o [loHsTHE 00 STAOHHOW MOJICITH B3aMMOCHCTBYSI OTKPHITHIX crcteM (OSI).

e OOuIMe NPUHIKIBI TOCTPOEHUS U CTpyKTypa Enunoit cetu anexkrpocssizu (ECI)
PO.

o Kraccudukanuss ceTel, TOHATHE O TIEPBUYHOM M BTOPUYHBIX CETHX,
TPAHCIIOPTHOM CETH U CETH JOCTYTIA.

7.3.2 TlpoMe:kyTOUYHasi aTTecTAlMA (324€T)
Bonpocsl

1. O0mme nOHATHS O CeTSIX W CUCTeMax IMepeAayd HHQPOpMaluuu, OCHOBHBIC
TEPMUHBI B OTIPEICTICHUS.

2. OOumue TpeboBaHUs K ceTsM mnepeaaun uHbopmaruu. OOIIMe CTPYKTYpPHBIE U
YHCJIOBBIE XapAKTEPUCTUKU CETEH.

3. TloHsATHE 00 STAJIOHHOM MOJICIIA B3aUMOJICHCTBUS OTKPBITHIX cucteM (OSI).

4. OO1ue TpUHIUIBI TIOCTPOSHUS U CTpYKTypa Enunoit cetu anextpocsszu (ECD)
P®.

5. Knmaccudukarmst cereif, TMOHATHE O TEPBUYHOM W BTOPUYHBIX  CETSX,
TPAHCIOPTHOM CETH U CETU JOCTYyIa.

6. CooOrieHusi, CUTHAJIBI 1 OCHOBHBIE XapaKTePUCTUKU

7. Bunel u ocobeHHoctu coobmeHuit (tenedoHHoro, teinerpadHoro, nepeaadu
JAHHBIX, (PAKCUMUIBHOTO, 3BYKOBOTO U TEJIIEBU3MOHHOTO BEIIAHUS U T.I1.).

8. Bupl OKOHEUHBIX YCTPONCTB (TEPMUHATIOB) Ha BTOPUYHBIX CETSIX.

9. OcHOBHBIC BUBI U XaPaKTEPUCTUKH CUTHAJIOB, CTIOCOOBI UX ITEpPEIavu.

10. [IpeoOpazoBaHue CUTHAIOB, KOAUPOBAHUE U MOIYJISITHS.

11. OcHOBHBIE 3TaITbl MPE0OPa30BAHNS AHAJIOTOBBIX CUTHAJIOB B ITU(POBHIC.

12. Jluauu u kabenu cBsizu. OCHOBHBIE XapaKTEPUCTUKH KaHajla TOHAJIBLHOW 4aCTOTHI
(TY) u ocnoBHoro mudposoro kanaia (OLK).

13. OBosmonMs cucteM nepeAadd. [IpUHUMIIBI TOCTPOEHUS! CHUCTEM MEpeadyu C
YaCTOTHBIM U BPEMEHHBIM pa3/ielIeHHEeM KaHAJIOB.

14. bazoBble npuHLUIBI TocTpoeHus miesnoxpoHubix (ITHI) u cunxpounnoit (CLIN)
UG POBBIX HEpaPXUil.

15. Bonokonno-ontuueckue cucrembl nepenaun  (BOCII), umx ocobGeHHOCTH U
npeumyiectsa. BOCII co cnekTpanbHbIM pa3/ieJIeHUEM KaHAJIOB.

16. KommyTanus. Buasl kKommyTanuu.

17. O01Me MPUHIUIBI KOMMYTAIUH.
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18. IlonsiTve 0 KOMMYTallMK KaHAJIOB, COOOIIEHUH 1 TTAKETOB.

19. lefiTarpaMMHBIN (JaTarpaMMHBINA) PEXUM U BUPTYyaJbHbIE COCIMHEHHS B CETIX
KOMMYTAaIuu nmaketoB. CpaBHEHUS.

20. CeTH ¥ cUCTEMBI KOMMYTAIIMH KaHAJIOB

21. [IpocTpancTBeHHas: ¥ BpEMEHHAst KOMMYTalus U(POBBIX KaHAJIOB.

22. DBOIIOLMUS IOCTPOCHHUSI YIPABJISIIOUIUX YCTPOHUCTB CUCTEM KOMMYTALUH.

23. Konnenius nudpooii cetu ¢ unrerpaiueii ciayx6o (ISDN).

24. DBonmonus U Kiaccu(uKanus CUCTEM CUTHAJIM3allUd B CHCTEMaX KOMMYTalluu
KAHAJIOB.

25. CurHanuzanusi B UU(PPOBBIX CUCTEMaX KOMMYTAllMM KaHaJoB. XapaKTePUCTUKH
KaueCTBA B CETSIX KOMMYTallMl KaHAJIOB.

26. CeTH 1 cuCTEMBI KOMMYTAIIMH [TAKETOB

27. TpaHCIIOPTHBIE CETH U CETH JOCTYyIIA

28. O0uIMe NPUHLHUIIBI U TOCIOMHOE MMOCTPOECHUE TPAHCTIOPTHOM CETH.

29. OCHOBHBIE TOMIOJIOTUYECKHE CXEMBI U CETEBOE PE3CPBUPOBAHUE.

30. TpancnoptHbie ceTH Ha ocHOBe pa3ianuHbix TexHosnoruit (CLIU, ATM, Ethernet,
[P/MPLS), moyiHOCTBIO ONTUYECKast TPAHCIIOPTHAS CETb.

31. Knaccudukanus u TEXHOJIOTUHU CETE JOCTyNa, IIUPOKONOIOCHBIN TOCTYIIL.

32. TexHONOTMH IIMPOKOIMOJIOCHOTO MPOBOJHOTO U OECHPOBOJHOTO JOCTYIA, UX
CpaBHEHHUE.

33. MyIbTUCEPBUCHBIE CETH.

34. CucreMsl CBSI3U B OECITMIIOTHBIX KOMILIEKCaX.

35. O011Me NPUHLHKITBI TOCTPOESHUS MYIbTUCEPBUCHBIX CETEM.

36. Mogess ceteit caenyroriero mokosenus (NGN).

37. Knaccudukanus u ocHoBHbIe pyHKIIMK 000opynoBanust NGN.

38. [IpoTokosl cereit NGN. CructeMbl CBsI3M B OECITUIOTHBIX KOMITIEKCAX.
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