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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Lenbio nzydenus: nucuuIuinabl "CeTeBble TEXHOIOTUN BRICOKOCKOPOCTHOU Mepeiaun TaHHbIX"
SIBJISIETCS U3JI0KEHUE OCHOBHBIX MPUHIIMIIOB MOCTPOCHUSI BBICOKOCKOPOCTHBIX CETEH Mepeqayu JaHHbIX,
CETEBBIX MPOTOKOJIOB, UX OPraHU3allMUd U MOJYYEHUU HABBIKOB MPOCKTUPOBAHUS U UCCIEIOBAHUS
U(POBBIX CETEH CBA3H.

1.2. 3agauy AUCHUILIUHBI

1. ChopmynupoBaTh oOImiee, MeIbHOE MpeacTaBieHHE 00 O0COOEHHOCTSAX IMOCTPOCHUS
BBICOKOCKOPOCTHBIX CETeH Mepenadd W MEepClHeKTHBAaX MX Pa3BHTHUA. PaccMOTpeTh TEXHOJIOTHH
BBICOKOCKOPOCTHBIX BBIUYHUCIHUTEIBHBIX CETEH, WX MPOTOKOJBI M OCHOBHBIE JJIEMEHTHI. M3yduuTh
TEXHUYECKHE CPENICTBA, oOecTeunBaronmme QyHKIIMOHUPOBAHNE BHICOKOCKOPOCTHBIX CETEH mepenadu
JTAHHBIX.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Nunexc qucuumiunsl: 51.B.04.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaiabHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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ITIKP-5. Ciocoben
OCYILECTBISATH KOHTPOJIb
WCIIOJIb30BaHUS U
OIICHUBATh
MIPOU3BOAUTEIHHOCTD
CETEBBIX YCTPOUCTB U
MIPOTrPaMMHOTO
obOecrieueHus 1JIst
KOPPEKLUU
MIPOU3BOAUTEIHHOCTH
CETEBOMU
UHPPACTPYKTKPHI
WH(POKOMMYHHUKAIIMOHHO
W CUCTEMBI

[TIKP-5.1. 3naer oOuiue
MIPUHITUTIBI
(YyHKIIMOHUPOBAHUA,
APXUTEKTYpY anmnapaTHbIX,
MIPOTrpaMMHBIX U
MIpOrpaMMHO-annapaTHbIX
CPEACTB AIMUHUCTPUPYEMOU
CEeTH; MPOTOKOJIBI PA3IIUYHBIX
YPOBHEW MOJIEIIH
B3aUMOJICCTBUS OTKPBITHIX
CUCTEM.

3HaeT apXUTEKTYpPHbIE IPUHIIMUIIBI
[IOCTPOEHHUS JOKAJIbHBIX KOMIIBIOTEPHBIX
CeTel, CeTe! XpaHEHUs JaHHBIX,
TPAHCIIOPTHBIX U OECTIPOBOIHBIX CETEH.

IIKP-5.2. YMmeeT
MOJIb30BaTHCS HOPMATHUBHO-
TEXHUYECKON JOKYMEHTaIuen
B o0JIacTH
WH()OKOMMYHHUKAITMOHHBIX
TEXHOJIOTHH.

3HaeT CyIIEeCTBYIOIINE CTaHAAPTHI
MMOCTPOSHUS CTPYKTYPUPOBAHHOMN KaOeIbHOM
cucreMsl JokanbHOU cetn ['OCT P
53245-2008, ctangapT Ha TPOMBIIILICHHBIE
0ecrpoBOJIOYHbIE KOMMYHHUKAIIMOHHBIE CETU
I'OCT P MDK 62657-2-2016 u np.

IIKP-5.3. YMmeer
HCII0JIb30BaTh COBPEMEHHBIE
METO/bl KOHTPOJIS U
HCCIIeIOBaHUS
MIPOU3BOAUTENBHOCTH
MH(POKOMMYHHUKAIIMOHHBIX
CHCTEM.

YMeeT NpuMEHSTh YTUIUThI OLICHKH
IPOIYCKHOM criocoOHOCTH ceTH, ping, iperf u

zp.

[TIKP-5.4. Bnaneer HaBbIKaMH1
WCCIICTIOBAHMSI BITUSTHHS
IIPWIOKEHUN Ha
POM3BOIUTEILHOCTh
CETEBBIX YCTPOUCTB U
POrPaMMHOTO O0eCTICUeHUS
AJIMAHUCTPUPYEMBIX CETEBBIX
YCTPOUCTB MH(OPMAIIOHHO-
KOMMYHHUKAIIHOHHBIX CUCTEM,
(uUKCcaIuIo OIEHKH
TOTOBHOCTH CHCTEMBI B
CHEIHaTbHOM JIOKYMEHTE.

MoxeT OUEHHUTh HAarpy3Ky, CO3/1aBaEMYyI0
IIPUKJIAHOU POTPaMMOM, Ha CETEBYIO
MOJCUCTEMY MPH CETEBOM B3aMMOJICHCTBHH.
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ITKP-6. Criocoben
OIICHUBATH IMAPaAMETPHI
0e30IaCHOCTHU U
3aIUIIATh MPOTrPAMMHOE
00ecCICUCHHE U CETEBEIC
YCTpOWCTBA
aIMUHUCTPUPYEMOU
CETH C MOMOIIBIO
CIICIUAIBHBIX CPEJICTB
yIpaBIICHUS
0e301aCHOCTEIO

[TIKP-6.1. 3Haer apxXuTexTypy,
IIPOTOKOJIBI U 00LIHE
TPUHIAIIBL
(YyHKIIMOHUPOBAHUS
anmapaTHbIX, IPOTPAMMHBIX U
IPOTPAMMHO aIMapaTHBIX
CPEACTB AIMUHUCTPUPYEMOU
CeTH.

3HaeT OCHOBHBIE TPOTOKOJIBI, paboTaroiue B
BBICOKOCKOPOCTHBIX CETSIX Nepeaur JaHHBIX:
Ethernet, IP, MPLS, ATM wu np.

IIKP-6.2. 3HaeT OCHOBHBIE
MIPUHITUTIBI,
Kpunrorpaduieckue
MIPOTOKOJIBI U IPOTPaMMHBIE
cpeacTBa o0ecreueHus
nH(OpMAITMOHHOM
0€30IaCHOCTH CETEBBIX
YCTPOMCTB.

3HaeT NMPUHIIUIIBI 3aIUTH HHPOPMAIIHH,
nportokon Juddu-Xemmana, Trusted
Platform Module u T.1.

ITKP-6.3. YMmeeT npuUMeEHSITH
IIPOrpaMMHBIE, allllapaTHBIE U
IIPOrpaMMHO-aIapaTHbIE
CPEJIICTBA 3aLIUTHI CETEBBIX
YCTPOMCTB OT
HECaHKLMOHUPOBAHHOIO
JoCTyma.

YmMmeer MNPUMCHATH CPCACTBA O6H€lpy>KCHI/IH n
npeaoTBpaIlICHUA YI'p0O3, aHTUBUPYCHBIC
porpaMmal, MCIKCETCBBIC 3KPAaHbl, CUCTCMbI
NpeaOTBPAILICHHUA BTOp)KCHHﬁ.

IIKP-6.4. ITons30BaThes
HOPMAaTUBHO-TEXHUYECKON
JIOKyMEHTaIuel B o0macTu
oOecrneueHus
UH(POPMALMOHHOM
0e30macHOCTH
WH(POKOMMYHHUKAIIMOHHBIX
CHCTEM.

YMmeer paboTaTh ¢ HOpMaTUBHOM
JOKyMEHTAaIUeH 1Mo nH(pOpMAIIMOHHON
0€30I1aCHOCTH.

IIKP-6.5. Bnageet HaBRIKaMU
U CpEJICTBaMH YCTaHOBKH U
yIpaBlIeHUs
CHenualn3upoBaHHBIMU
MPOrPaMMHBIMH CPEICTBAMHU
3aIUTHI CETEBBIX YCTPOUCTB
aIMUHUCTPUPYEMOU CETH OT
HECaHKIIMOHUPOBAHHOTO
JOCTyTIA.

YMeeT HaCTpOUTh BCTPOCHHBIN MEXKCETEBOM
skpan Windows, Linux, ycTaHOBHUTH U
HACTPOUTH CTOpOHHEE npuioxeHue pfSense.

4. O0beM TMCUMIIMHBI B 324€THBIX eJUHUILIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aroimuxcsi ¢ npenojaasarejieM
1 HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mmas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akaJeMHUYeCcKUX 4acoB.
Pacnpenenenue Tpya0eMKOCTH TUCLUUILIMHEI 110 BUAAM YYEOHOU JAeATEIbHOCTH MPEICTABICHO B

tabiuue 4.1.

Ta6mmma 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI IO BUAAM YU4SOHOM NeSITeTbHOCTH

Bupl yueOHOI nesTebHOCTH

Bcero CemecTtpbl

qaCcoB

7 cemecTp |8 cemecTp
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KonTakTHas ayniuTopHasi padora 00y4aromuxcs ¢ 16 6 10
npenojasareyemM, Bcero
JIeKIIMOHHEBIE 3aHATUS 4 4
IIpaxTrueckue 3aHATUS 4 2 2
JlaGopaTopHbie 3aHITHS 4 4
KoHTponbHbIe paboThI 4 4
CamocrosiTeibHas padoTa 00y4aOIIUXCs, B T.4. KOHTAKTHasI 119 66 53
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ npenojaBarejieM, BCero
[ToaroroBka K TECTUPOBAHUIO 41 24 17
[ToaroroBka K 3alIMTE OTYETA MO MPAKTUYECKOMY 3aHSITHIO 16 6 10
[ToaroToBka Kk KOHTPOJIBHOM paboTe 32 16 16
BrinonHeHNe NpakTUYECKOro 3a/1aHus 20 20
[ToaroToBka k mabopatopHoO padboTe, HATMCAHUE OTYETa 10 10
ITonroToBKa U cAava YK3aMeHA 9 9
OO0mas Tpya0eMKoCTh (B 4acax) 144 72 72
Oo0mas TpynoeMkocTh (B 3.e.) 4 2 2

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI

5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpyKkTypa IUCHUIUIUHBI IO pa3aenaM (TeMam) u BUJaM y4eOHOU JesSTeTbHOCTH MPUBEICHA B

tabmure 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUILIIMHBL U BUIBI YYEOHOH EATEIbHOCTH
Jlex. [Ipak. | Jla0. Cam, Beero dopmupyembie
Ha3Banus pasnesnoB (TeM) TUCHUIUIMHBI | 3aH., pab., | yacos (0e3
g |33 pad. 4 sxsamena) KOMITIETEHIINH
7 cemecTp
2 BBICOKOCKOPOCTHBIE JIOKAJIBHBIE CETH. 1 2 - 20 23 [IKP-5, [TKP-6
3 CeTu LICHTPOB XpaHEHUS JIaHHBIX. 1 - - 16 17 [TIKP-5, I[IKP-6
4 TpaHCHIOPTHBIE CETH. 1 - - 14 15 [IKP-5, TIKP-6
5 be30nacHOCTh B CETAX pa3IMYHbIX 1 - - 16 17 [TIKP-5, I[IKP-6
THUIIOB.
Uroro 3a cemectp| 4 2 0 66 72
8 cemectp
6 becnpoBOIHbIE TEXHOJIOTHHI - - - 16 20 IIKP-5, IIKP-6
BBICOKOCKOPOCTHOM TIepeaun JaHHBIX.
7 Buptyanuzanus ceTeBbIX GyHKIUN U - 2 4 37 43 IIKP-5, TIKP-6
IPOrPaMMHO-OIPEIEISIEMbIE CETH.
Hroro 3a cemectp| 0 2 4 53 59
Uroro| 4 4 4 119 131

5.2. Conep:xanue pa3ienoB (TeM) TUCHHIIMHBI

Coneprkanue pas3nesioB (TeM) TUCHUILIMHEI (B T.4. TIO JIEKIHUIM) MPUBEICHO B Ta0ymIe 5.2.
Tabmmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTIIMHBI (B T.Y. 11O JCKIIHSIM)

HasBanus paznenos (Tem) Coneprkanue pasiesioB (Tem) T(JI;ZEO:IZPI:;;T; dopmupyembie
JTUCTIATUTAHBI JUCITUTUTAHBI (B T.9. TIO JICKITUSIM) 5 KOMTICTCHITHH
3aHATHA), U
7 cemecTp
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2 BBICOKOCKOPOCTHBIE
JIOKAJIbHBIE CETH.

CrpyKTypa JOKaJIbHOH ceTu U
Hepapxusi CKOPOCTEH nepeaadn
naHHbIX. KoMMyTaTopsl,
MapUIpyTU3aTOPBI U IPYTHE
CIIELMAJIbHBIE YCTPOMCTBA.
Texnonorus Ethernet,
BbICOKOCKOpOCTHBIE Bepcun Ethernet.
BricokockopocTHast KOMMYTAIHs B
sape cery, InfiniBand.

[TKP-5, TIIKP-6

Hroro

3 Cetu LEHTPOB XpaHEHUS
JAaHHBIX.

Texuonorus FiberChannel u cetn
XpaHeHus JaHHbIX. KoMMyTaTophl u
Mapupytusaropbl SAN, IPpOTOKOJIBI
SAN - FC, iSCSI, FCIP. Ynpasnenue
JKU3HEHHBIM LIUKIIOM HH()OPMAIIHIH.
CereBble Tononoruu. GakTopsl,
BIUSIONINE HA TPOU3BOTUTEIIEHOCTD.

TIKP-5, [TKP-6

Hroro

4 TpaHCHOPTHBIE CETH.

Texnomorust ATM, uudponast
nepapxus PDH/SDH-SONET.
MHOTOIPOTOKOJIbHASE KOMMYTAIIHS TIO
meTkaM MPLS. Ontuueckas
TPAHCIIOPTHASI HEPAPXHSL.

ITKP-5, TIKP-6

Hroro

5 be3omacHOCTh B CETAX
pa?;JII/ILIHI)IX THUIIOB.

Tpuama AAA. Metonsr
ayrentudukanuu. Cpencraa
pasrpaHuyeHus IpaB AOCTYIA U
MOHUTOpPUHTA COOBITUI. DUIbTpaALIUS
TpaduKa, IPUHIUIEI PaOOTHI CUCTEM
0oOHapy»KeHHs U NpeA0TBpalleHUs
BTOpKeHUI. O01auHble CEPBUCHI
3ammThl oT atak - CloudFlare. CepBuc
Syslog.

[TKP-5, TIIKP-6

Hroro

Hroro 3a cemectp

8 cemectp

6 becnpoBOIHbIE TEXHOJIOTUH
BBICOKOCKOPOCTHOM TIepeaaun
JAHHBIX.

TexHoMOTHH MTEPCOHATBHBIX
o6ecnipoBoaHBIX ceTeid PAN,
cranaaptel komutera IEEE 802.15.
becnipoBoHbIC TOKATBHBIE CETH
WiFi3, 4, 5, 6. Texnonorus WiMAX,
MOOWJIbHBIC CETH TIEpeTaun JaHHBIX 4,
5@G.

ITKP-5, TIKP-6

Hroro
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7 Bupryanuzanus CeTeBbIX
(GyHKIUHI U IPOrpaMMHO-
OIpezieisieMbIE CETH.

[Iporokon OpenFlow, nogaepxka
COBPEMEHHBIM 000pYIOBaHHEM.
Bupryanuzanus ceTeBbIX (PYHKIMM
NFV. IIporpamMmMmHo-o1ipeenseMbie
cetu SDN u cpencTBa aBTOMaTH3aIuu
HaCTPOWKH U MOHUTOPHUHTIA
obopynoBanus, Ansible.

[TKP-5, TIIKP-6

Hroro

Hroro 3a cemectp

Hroro

5.3. KonTposbHbIe padoThI

Bu bl KOHTPOJBHBIX pa0bOT U YaChl Ha KOHTPOJIbHBIE paOOThI MPUBEACHBI B Ta0OMIIE 5.3.
Tabmua 5.3 — KontposapHblie paboTh

Ne .. Bubl KOHTPOIBHBIX padbOT TpyroemMKoCTs, 4 @opMupyeMbIE KOMIIETEHIIUN
8 cemecTp
1 KonrponsHas pabora 2 IIKP-5, TIKP-6
2 KonrponsHas pabora 2 [IKP-5, TIKP-6
Uroro 3a cemectp 4
Hroro 4
5.4. JlabopaTopHbIe 3aHATHSA
HaunmenoBanue nabopaTopHbIX paboT rpuBeeHo B Tadnure 5.4.
Tabnuia 5.4 — HaumeHoBaHue 1a00paTOpHBIX padboT
Ha3zBanus pa3nenos (Tem) HaumenoBanue naboparopusix | Tpyaoemkocts, | Popmupyemsbie
JUCLUIUIAHBI pabot q KOMIIETCHIINH
8 cemectp
7 BupTtyanuzanus ceTeBbIX Hactpoiika koHTpOsepa 4 [TIKP-5, I[IKP-6
GyHKIUI ¥ IPOrpaMMHO- MIPOTrPaMMHO-YTIPABIIIEMON
orpezieNiieMble CETH. CeTH
Hroro 4
Hroro 3a cemectp 4
Hrtoro 4

5.5. lIpakTuyeckue 3aHATHS (CEMUHAPbI)

HanmeHoBaHMe MpaKTHYECKUX 3aHATHIA (CEMUHAPOB) MPHUBEACHO B Ta0mIlE 5.5.

Tabmmma 5.5. — HaumeHoBaHue MPaKTUUECKUX 3aHATUH (CEMHUHAPOB)
HaumenoBanue
Hazpanus pa3nenos (tem) . dopmMmupyemeie
NpakTUYeCKuX 3aHsATuil | TpynoeMKocTh, 4
JVICTIATUTHHEI KOMITETEHITHH
(cemHnHapoB)
7 cemecTp
2 BBICOKOCKOPOCTHBIE JIOKAJIbHBIE KonTpons neperpysku B 2 [IKP-5, IIKP-6
CeTH. nporokoisie TCP
Hroro 2
Uroro 3a cemectp 2
8 cemectp
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7 Buptyanuzaius ceTeBbIX (yHKIUH
U IIPOTPaMMHO-ONPE/IENIIEMbIE CETH.

Hactpoiika koHTpOsiepa
Open vSwitch B
nporpamme Mininet.

[IKP-5, TIKP-6

Hroro 2
Hroro 3a cemectp 2
HUroro 4

He npeaycmoTpeHo yueOHBIM MIJIaHOM

5.7. CamocTosiTesibHas pabora

5.6. KypcoBoii npoekT / kypcoBasi pabora

Buasl caMmocTosTeNbHOM paboThI, TPYA0EMKOCTh U (POPMUpPYEMble KOMIIETEHIIMU IPECTABIICHBI B

Tabmuue 5.7.
Tabnuma 5.7. — Buabl caMmocTosTenbHON paboThl, TPYI0EMKOCTh U (hOPMHUPYEMble KOMIIETSHIIUN
Bunnr
HasBanus pasnesnoB (Tem) CAMOCTOSTEILHO Tpynoemkoctb, | DopMupyemblie Dopmbl
JUCIUTITAHBI q KOMIIETEHIINH KOHTPOJISI
paboThI
7 cemecTp
2 BBICOKOCKOPOCTHBIE IToaroToBka k 6 [TIKP-5, TIKP-6 | TectupoBanue
JIOKaJIbHBIE CETH. TECTUPOBAHUIO
IToaroroBka x 6 IIKP-5, IIKP-6 | 3ammra oT4yeTa
3alUTe 0TYeTa Mo 1o
MIPAKTHYECKOMY MPAKTHYECKOMY
3aHATHUIO 3aHATHUIO
IToaroroBka k 8 ITIKP-5, IIKP-6 | KonTposnbHas
KOHTPOJIbHOM pabota
pabote
Uroro 20
3 CeTu LICHTPOB XpaHEHUS [ToaroroBka k 6 [TKP-5, I[IKP-6 | TectupoBaHue
JAHHBIX. TECTUPOBAHUIO
Brinonuenue 10 [IKP-5, [IKP-6 | IIpaktuueckoe
MPaKTUYECKOTO 3a/1aHue
3a/1aHust
Uroro 16
4 TpaHCHOPTHBIE CETH. [ToaroroBka k 6 ITKP-5, I[IKP-6 | TectupoBaHue
TECTUPOBAHUIO
[Toaroroska x 8 [IKP-5, [IKP-6 | KontponbHas
KOHTPOJIbHOM pabota
pabote
Hroro 14
5 bezonacHOCTE B ceTIx IToaroroBka x 6 ITKP-5, I[IKP-6 | TectupoBaHue
Pa3IMYHbIX THUIIOB. TECTUPOBAHUIO
Brinonuenue 10 [IKP-5, [IKP-6 | IIpaktuueckoe
MPaKTUYECKOTO 3a/1aHue
3a/1aHust
Uroro 16
Hroro 3a cemecTp 66
8 cemectp
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6 becnipoBoaHbie TexHONOrMM |[loaroroBka k 8 [TIKP-5, TIKP-6 | KonTponbHas
BBICOKOCKOPOCTHOM Iepeiauul | KOHTPOJIbHOM pabora
JTAaHHBIX. pabote
IToaroroBka k 8 [TKP-5, I[IKP-6 | TectupoBaHue
TECTUPOBAHUIO
Hroro 16
7 Bupryanuzanus ceteBbix  |Iloaroroska k 8 [TIKP-5, TIKP-6 | KonTponbHas
(GyHKIUHI 1 IPOrpaMMHO- KOHTPOJIBHOM pabora
OTIpeieIsieMbIe CETH. pabote
IToaroroBka k 9 ITKP-5, I[IKP-6 | TectupoBaHue
TECTUPOBAHUIO
IToaroroBka k 10 IIKP-5, IIKP-6 | 3ammura oT4yera
3aIlUTe OTYETA I10 1o
PaKTUYECKOMY PaKTUYECKOMY
3aHATHUIO 3aHATHUIO
[ToaroroBka k 10 [TKP-5, TTKP-6 | JlaGoparopHast
nabopaTopHOI pabora
paboTe, HarMcaHue
oTyera
Hroro 37
Hroro 3a cemectp 53
[ToaroroBka u 9 OK3aMeH
claya K3aMeHa
Hroro 128

5.8. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHOM 1esiTeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (OPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
JEATEILHOCTH MPEICTABICHO B Ta0IHUIIE 5.8.
Tabnuna 5.8 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLIUILINHBI, U BUIOB

3aHATHI
Bunpl yueOHOIl esTenbHOCTH
dopmupyembie
Jlex. | Ipak. | Jla6. | Cam. DopMBI KOHTPOJIA
KOMIIETEHIINH
3aH. 3aH. pab. | pab.
ITIKP-5 + + + +  |3ammra oT4eTa Mo MPakTUYECKOMY 3aHSTHIO,
KonTponbHas padora, Jlaboparopnast pabora,
[Ipaktuueckoe 3aganue, TectupoBanue,
DK3aMeH
[TKP-6 + + + +  |3ammura oT4eTa 1Mo NPaKTUYECKOMY 3aHSTHIO,
Kontpoinbnas padota, JJabopaTtopnas pabora,
[IpakTnueckoe 3ananue, TectupoBanue,
DK3aMeH

6. PeiiTuHroBasi cucreMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst
PeiituHrosas cucrema He UCTIOIB3YETCS
7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE 0O0ecneyeHue TUCHMIIINHBI

7.1. OcHOoBHAas1 IMTEpaTypa
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1. Byneiiauna, H. B. CeTeBble TEXHOJIOTHM BBICOKOCKOPOCTHOM TEpeadu JaHHBIX : y4eOHOE
noco6ue / H. B. bynsuinuna, B. I1. lllyBanos ; nox penakmueit B. I1. [llyBanoBa. — Mocksa : ['opsiuas
nuHus-Tenexkom, 2018. — 342 ¢. — ISBN 978-5-9912-0536-8. — TexkcT : anexkTpoHHbIN // JlaHb :
3JIEKTPOHHO-OMOIMOTEeYHAs: cucTeMa. — Pexxum goctyma: [uisi aBTOPHU3. T0JIb30BaTeNel. [ DIeKTPOHHBIN
pecypc]: — Pexxum moctymna: https://e.lanbook.com/book/111025.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. beimuna, M. C. OnTuuyeckue BOJOKHA B TEJICKOMMYHHKaNUAX : yueOHoe nocobue / M. C.
bounna, C. @. I'nmarones. — Cankt-IletepOypr : CIIOI'YT um. M.A. bonu-bpyesuua, 2019. — 108 c. —
Texct : »nexkTpoHHBIH // JlaHp : d3nekTpoHHO-OumOGnImoreuyHas cuctema. — URL:
https://e.lanbook.com/book/180160 (mara obpamenus: 04.07.2023). — Pexxum goctymna: sl aBTOPHU3.
noJip30Bartesel. [DnekTpoHHsIi pecype]: — Pexum nocrtymna: https://e.lanbook.com/book/180160.

7.3. YueOHO-MeTOAMYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUEOHO-METOAUYECKUE MTOCOOHSI

1. Kupumnos, C. H. IIpoektupoBanue ceteit cBsizu : yueOHoe nmocobue / C. H. Kupunnos, B. T.
HmutpueB. — Pszanp : PIPTY, 2019. — 48 c¢. — TexkcT : anekTpoHHBbIH // JIaHb : 3IE€KTPOHHO-
6bubnuorteuHass cuctema. [DIEeKTpOHHBIU pecypc]: — Pexum goctymna:
https://e.lanbook.com/book/168272.

2. Nndopmarnka: YueOHO-METOAMUYECKOE TOCOOME IO MPAKTUYECKUM 3aHSATUSM U OpTaHHU3alluU
CaMOCTOATENHLHON pabOThI CTYeHTOB HampaBieHust moarotoBku 11.03.02— «MHpokOMMyHUKAIIMOHHBIE
TexHoJoruu u cuctemsl cBsi3u» / A. O. Cemkun, C. H. [llapanrosuu - 2015. 40 c. [DnekTpoHHBIH
pecypc]: — Pexxum goctyma: https://edu.tusur.ru/publications/4994.

3. MHOTOBOJIHOBBIE ONTHYECKHE CHUCTEMBbI CBs3U. JlabopaTOpHBII MpPakKTHKYyM Ha OCHOBE
KoMIUIekca «BOTOKOHHO-ONTUYECKUE CHCTEMBl Mepeaadyd JaHHBIX C BPEMEHHBIM U BOJHOBBIM
YIUIOTHEHHEM KaHaJOB»: Y4eOHO-MEeTou4YecKoe mocodue mo gabopaTopHbIM paboTaM Al CTYyACHTOB
Hamnpasienus 11.03.02 «MHpokoMMYyHHUKAIIMOHHBIE TEXHOIOTUU U cucTeMbl cBsizu» / A. C. Ilepun, C. H.
[MapanroBsuu - 2018. 29 c¢. [DnexkTpoHHBIU pecypc|: — Pexum pocryna:
https://edu.tusur.ru/publications/8867.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJISA JIHUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSAMH 3/I0POBbSI M HHBAJIHU/I0B

Y4eOHO-MeToANUECKIE MaTepUabl Il CAMOCTOSATEIbHON U ay JUTOPHOI paboThl 00yUarOLUIUXCs
W3 YUCIIA JIUI] C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 37I0POBbsI M HHBAJIUIOB MPEJIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUATHS HHPOPMALINH.

J1st Tuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hopMe YBEIUICHHBIM MIPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

J1s Tuu ¢ HapyLIeHUsIMU OTIOPHO-BUTIaTeIbHOI0 anmapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OpPMAaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamarhCcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIITMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTOpeiM Y TYCVYPa oTkphIT mocTyt:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. Marepua/ibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajibHO-TeXHHUYECKOE U TPOrpaMMHoOe odecriedeHne J1Jisl JeKIHOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHANBUIYaTbHBIX KOHCYJbTAIIUA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTcsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
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KOJIMYECTBOM ITOCAJOYHBIX MECT I Y4EOHOM rpymibl, 000pyA0BaHHAs JOCKOH M CTaHAApPTHOU y4eOHOU
MeOenbto. IMeroTest MybTUMeIniTHOe 000pyI0BaHNE U YUEOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILTHHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1isl NPAKTHYECKUX 3aHATHI

VYyebnasa ayautopus "LludgpoBas cBsa3p": ydeOHas ayquTOpHs AJIsl MPOBEACHUS 3aHATHH
JEKIMOHHOTO THUIa, yueOHast ayAuTOpHUs ISl MPOBEACHUS 3aHSATUN MPAKTUYECKOTO THUMa, yueOHas
ayIUTOPHUs JUISl TIPOBEACHUS 3aHATUN a0OpaTOPHOro TUIA, yueOHas ayIUTOpHUS ISl MPOBEICHUS
3aHATHI CEMHHApPCKOTO THUIIA, MOMEIICHHUE ISl KypCOBOTO MPOEKTHPOBAHUSA (BBIIOIHEHHUSI KYPCOBBIX
paboT), moMenIeHne AJsl MPOBEICHUS TPYIIIOBBIX U MHAUBUAYAJIbHBIX KOHCYJIbTAIMI, TOMEIICHHE IS
MPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOU aTTECTAIMH, TOMEIICHHUE ISl CAaMOCTOSITEIbHOM
pabotsr; 634034, Tomckast o6macte, T. Tomck, Bepimanna ynuna, a. 47, 309 ayn.

Omnwucanue UMeEroIerocss 000py0BaHUS:

- MarauTHO-MapKepHasi J10CKa;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- Google Chrome;

- Oracle VirtualBox;

- CneunanusupoBanHoe I1O nns HacTpOWKHM MJIsI TEIEKOMMYHHUKAIMOHHOTO O0OPYIOBAaHUSA:
Winbox;

- DMynaTop akTHBHOTO cereBoro obopynosanus: Cisco Packet Tracer;

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIpOorpaMmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

VYuebOnas aymutopus "lludpoBas cBa3p": yuyeOHas ayauTopus IUIST TPOBEICHHS 3aHITHH
JEKIUOHHOTO THUIA, yueOHas ayauTOpus IS MPOBEJCHUS 3aHATUNH MPAKTUUYECKOIro TUMa, yueOHas
ayauTOpUs JJs NPOBEAECHUS 3aHATUN 1abopaTOpPHOTO TUMa, yuyeOHas ayauTOpus s IpOBEICHUS
3aHATUNA CEMHUHAPCKOro THIA, OMEIIeHUE ISl KypCOBOTO MPOEKTUPOBAHUS (BBIIOJIHEHHUS KYPCOBBIX
pabor), moMelieHue Ajsl MPOBEAEHUS TPYIIOBBIX U UHAUBUIYAIbHBIX KOHCYJIbTAIMH, TOMEIIEHUE IS
MPOBEJICHUS TEKYILETro KOHTPOJS U MPOMEXYTOUHOM aTTecTaluu, MOMENIeHUE sl CAMOCTOSTEIbHOM
pabotsr; 634034, Tomckast obmacTs, T. Tomck, Bepmununa ynuma, 1. 47, 309 ayg.

Onucanue uMeroerocss 000pya0BaHus:

- MaruuTHoO-MapKepHas J0CKa;

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Google Chrome;

- Oracle VirtualBox;

- CnenuanuszupoBannoe [1O g HacTpOWKHU I TEIEKOMMYHHKAIIMOHHOTO 00OpYyIOBaHUS:
Winbox;

- OMyssITOp akTUBHOTO ceTeBoro odopynoBanus: Cisco Packet Tracer;

8.4. MaTepua/IbHO-TEXHNYECKOE M MPOrpaMMHOe o0ecneuyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmetickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnucanrie UMEIOIIErocss 000pyA0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.
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[lepeyeHb mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;
- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
U1 00y4aloUUXCs C HHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJeHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHON cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONIBb3YIOTCS OIICHOYHBIE MaTepuabl, MpeCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCLUTIIINHBI KOMIIETEHIINH
2 BBICOKOCKOPOCTHBIE IIKP-5, IIKP-6  |3amura otyera no |IIpumepHslii nepedeHb
JIOKAJIbHBIE CETH. IIPAKTUYECKOMY BOIIPOCOB ISl 3aILUTHI
3aHIATHIO IIPAKTUYECKUX 3aHATUI
KoHntpoinbHas [IpumepHBIil nepeyeHb
pabota BAapUAHTOB (3aJjaHUI)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpuMepHBIii TIEpeUYeHb
TECTOBBIX 3aJaHUN
3 Cetu LEHTPOB XpaHEHUS [IKP-5, IIKP-6  |IIpakTuueckoe TeMbl IpaKTUYECKUX 3aJaHUN
JAaHHBIX. 3a/1aHue
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
4 TpaHCIOPTHBIE CETH. [TIKP-5, [IKP-6  |KonTposibHas [IpumepHbIil nEepedyeHb
pabora BapUaHTOB (3aJjaHui)
KOHTPOJIbHBIX paboT
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
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5 be3onacHOCTh B ceTsx [IKP-5, IIKP-6  |[IpakTuueckoe TeMbl NpaKTUYECKUX 3aJaHUI
Pa3IMYHbIX TUIIOB. 3a/laHue
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
6 bectipoBoanbie TexHonorun  |IIKP-5, [IKP-6  |KontponbHas IIpuMepHBIil IepeyeHb
BBICOKOCKOPOCTHOM Iepeauun pabota BapHaHTOB (3a4aHUN)
JAHHBIX. KOHTPOJIbHBIX padoT
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMeHaMOHHBIX
BOIIPOCOB
7 Bupryanuzanus CETeBbIX [IKP-5, IIKP-6  |3amuTa otyera o |IIpumepHslii nepedeHb
(byHKUMH ¥ TPOrpaMMHO- IIPAKTUYECKOMY BOIIPOCOB ISl 3aIUTHI
OIpEEIIIEMbIE CETH. 3aHITHIO IPAKTUYECKUX 3aHATUI
KoHnTtponbHas [IpumepHBIil nepeueHb
pabota BapUaAHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb 7K3aMEHALIMOHHBIX
BOIIPOCOB

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YEeHUS IO
JTMCLUUIUIMHE TIpHBeneHa B Tabnuie 9.2.
Tabnuna 9.2 — lllkana oueHku cOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

JTUCLUILINHE
®opmynupoBka TpeboBaHUM K CTeNeHH CHOPMUPOBAHHOCTH
Onenka Bbannet 33 OM IUTAHUPYEMBIX PE3yIbTaTOB 00yUEHUs
3HATh YMETh BJIAJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HEeyAOBIIETBOPUTENHHO) | MAKCUMAIbHOMU | UJIU ()parMeHTapHBIE YMEHHUH UIn HABbIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUYIHO (dbparmeHTapHbBIC
OCBOEHHOE PUMEHEHHE
yMEHHE HaBbIKOB
3 ot 60% 1o o01ue, HO He B LIEJIOM YCIIEIIHO, B LIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPHUPOBaHHbIE HO He yCIIELIHOE, HO He
MaKCUMaJbHOM 3HAHUA CHUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBI 0aJioB OCYIIECTBIISIEMOE pUMEHEHNe
yMEHHue HABBIKOB
4 (xopor1o) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCHENIHOE, HO yCHENIHOE, HO
MaKCUMaJbHON OTIENbHBIC coJiepKaIue coJiepKarye
CYMMBI 0JUIOB | TIpOOJIeMbI 3HAHUS OTJeNIbHBIC OTJENIbHBIC
poOeITbl yMEHUE POOEITBI
MIPUMCHECHHE
HABBIKOB
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5 (oTIM4HO)

>90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCTICITHOE U

MaKCHMAaJIbHOM CHUCTCMATUYCCKUC YMCHUC CHUCTEMATHUYCCKOC
CYMMBI 0aiioB 3HaHHUA MMPUMCHCHUC
HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

OrneHka

®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEp KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJUMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HU3Yy4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIrpaHUYCHUA, UCTOPUIO U
MCPCIICKTHUBLI Pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

1. Ckomnbko TUmoB cepBucoB onpeneneno cranaaprom IEEE 802.1p? Yrto 3T0 3a cepBuCH?
a) Tpu tuma: Best Effort, IntServ, DiffServ
6) Yetnipe Tumna: [IpomyckHas ciocobHOCTD, 3anepxka, poxkanue, YacToTa omubdok;
B) Ilate TumoB: MuHUMaNbHAs 3aJepkka, MakcumanbHas MPOIMYCKHAas CIIOCOOHOCTB,
MaxkcumanbpHasi HaJIeKHOCTh, MHUHUMAaNbHAsE CTOMMOCTh, OOBIYHBIE (HOpMAaJbHBIC) YCIYTH;
r) Bocems tumnos: NC (Network Controlled), VO (Voice), VI (Video), CL (Controlled Effort),
EE (Excellent Effort), Crannaprtusiii, BK (Background), BE (Best Effort).
2. Kakyto Tomonoruto ucnonssyet InfiniBand?
a) KommyTtupyemoit gpabpukw;
6) Tomoxoruio KoibLo;
B) Tomojoruto o0Ias mmHa;,
r) Tononoruio 3Be371a.
3. Kakyto Tononoruro ucnons3yet Fibre Channel?

a) Touka-Touka,

Point-to-point;

0) Ynpasnsemas netis, Arbitrated Loop;
B) KommyTtupyemast cBsa3nas apxurekrypa, Switched Fabric;
r) Bce BhlenepeunciaeHHbIE.

4. B texHojgoruu

ATM kakoB MakCUMaJbHBIN pa3Mep MakeTa M KaKyl JOJIIO COCTaBIsAET

3aroJIOBOK MmaexTa’?

a) 1500 GauiT nosie3Has Harpy3ka, 18 6aiT 3aroia0BoOK;
0) 64 GaiiT osie3Hast HArpy3Ka, 8 AT 3aroJIOBOK;

B) 53 OaliT pa3mep kajapa, 5 0alT pa3mep 3arojoBKa;
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r) 64 K6alT MaKCUMaJIBHBIN pa3Mep Kajzpa, 16 6aiT 3aroa0BoOK.

5. Kakos pasmep metku MPLS u Ha kakom ypoBHe monenu OSI ona BcraBnsiercs?
a) Pasmep metku 20 6WT, OHA BCTaBIsACTCS MKy 3arojioBkoM L2 u L3;
0) Pazmep meTku 32 Outa, oHa BcTaBiseTcs nmocie [P-3aronoBka;
B) Pazmep meTku 4 Gaiita, OHa BCTaBJISETCS MEXIy 3aroioBkom L3 u L4;
r) Paszmep metku 48 6ut, oHa BcTaBisiercs nepes Ethernet-3aromoBkom.

6. Crangapt IEEE 802.15 onuceiBaer:
a) Texnonoruto Bluetooth;
0) Texnomoruro ZigBee;
B) Texnomoruto RFID;
r) Bee BeIenepeunciaentoe.

7. Tlporokon OpenFlow BBOIUT HOBBINM THUIT CETEBOTO 00OPYAOBAHHUS:
a) OpenFlow kommyTarop;
0) OpenFlow mapmpyTu3zarop;
B) OpenFlow 6panamayap;
r) OpenFlow koHTposIED.

8. Ilpu ayTeHTHQUKAIUN TPUMEHSIOTCS BapHAHTHI, KOT/1a:
a) Tonpko cepBep MpoBepsieT KIMEHTA M0 CBOCH 0a3e ayTeHTU(PUKALINH,
0) CepBep MpoBepseT KIUEHTA, a KJIUEHT MPOBEPSET CEPBE;
B) [Iponienypa npoBepku nepenopyvaercs CreuaibHOMy CEPBUCY;
r) Bce nepeuncieHHble BapUuaHThI.

9. Ansible playbook 3to:
a) Urposas konduryparmus;
0) yaml-daiin, B KOTOPOM yKa3aHO, KaKHe 3aJja4il ¥ Ha KAKUX YCTPONCTBAX OYIyT BBIMOIHATHCS,
B) Ansible He UCTIOJIB3yET TaKOE MOHATHE;
r) [IpaBmbHO Oynet Ansible graybook.

10. ABropu3zarus 3T10:

a) [Ipouenypa orpaHnueHus: HOJTHOMOYMIA, KOTOpAas BRIMOIHAETCS MOCIe ayTeHTU(DUKALINN;
0) [Iponienypa onpeneneHus: TOJHOMOYHMA, KOTOPas 3aMEHSIET Ay TeHTU(DHUKAIINIO;
B) [Iponienypa pacuivpenus oJTHOMOYUHN, KOTOPAst BHIIOJIHSAETCS B MPOIIECCe ayanuTa;
r) [Ipouenypa orpanuyeHus MOJIOMOYUIA, KOTOPasi OOBIYHO HE BBIMOIHSIETCS.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

[Touemy ceTn XpaHEHUS BBIJCISAIOTCS B OTIEIBHBIX KIACC KOMITBIOTEPHBIX CeTEi?
Kakumu xapakrepuctukamu obnanaer rexuonorus InfiniBand?

Kakoga ctpykrypa xazapa FiberChannel?

Ha3zoBwute msTh NEPBHIX CTYNEHEN Hepapxuu ckopocTeit B iudpoBbix cetax SDH.
Kakue ¢pyHKIMN MO3BOJISET BBIIOJHUTH B KOMIIBIOTEPHOM ceTu cuctemMa Ansible?

Nk W=

9.1.3. IIpuMepHBbIii IepedeHb BOMPOCOB /JIsl 3aAlIUThHI NPAKTUYECKUX 3aHATHI

. CKOJIBKO KJIacCOB 00CITy>KMBAaHUS MIPETyCMATPUBAETCS B KOMIIBIOTEPHBIX CETAX?
. Kakue xapakTepUCTUKHU BIUSIOT Ha CKOPOCTh Mepeaadyr MHGOpMaluu Mpu HUCIOJIb30BaAHUU
npotokona TCP?

3. Kak BIHsAET HEOMHOPOJHOCTh CHUTHAja B OECHPOBOJHOW CETH Ha CKOPOCTh Iepeaadu
nHdopmanuu?

4. Korna npoBepsieTcs NaKeT HA MEKCETEBOM HKpaHE Ha COOTBETCTBUE HACTPOEHHBIM MpaBUiIaM
bunbTpanuu, 10 UK MOCJE MPOoLEeayphbl MaplIpyTU3aluu?

5. U3 kakux 3TamnoB COCTOUT MPOLIECC YCTAHOBJICHUS 3aUIUIIEHHOTO COSIUHEHHUS 0 MPOTOKOIY

[PSec?

N —

9.1.4. IlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJbHBIX padoT

. [Ipunuun paboTsl KOMMyTaTOpa, CIOCOOBI YCKOPEHHON KOMMYTAIIHH.

. MHoronpoTokojibHas KoMMyTanus no metkam MPLS, ¢opmar 3aronoBka, TUIIBI YCTPOWUCTB B
cetu MPLS.

3. Mexanusm gocryna B 6ectipoBoHyto cetb Wi-Fi.

N —
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[Tpotokon OpenFlow.
. IIporpamma yripaBieHust cepBepaMu U CETEBBIM o0opyaoBanueM Ansible.

O

9.1.5. TeMbl NpaKTUYECKUX 3aTAHUI

MexaHu3Msl yripaBieHUs neperpy3koil B nporokosne TCP.

Posp MequienHoro crapra B nporokone TCP.

Cpasuenue TCP Reno u TCP Cubic no ynpaBieHHIO IOTOKOM U EPErpy3KOH.
[Tporpamma Mininet 11 MOJEINPOBAHUS KOMIIBIOTEPHON CETH.

['paduueckuii penakrop MiniEdit B nporpamme Mininet.

Nk WD

9.1.6. TembI J1aGopaTOPHBIX PadoT

. Hactpoiika KoHTpoJIepa NpOrpaMMHO-yIPABISIEMON CETH
. Hactpoiika KoHTpoJIepa NpOrpaMMHO-yIPABISIEMON CETH

N —

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCTOATeNbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mpoiecca.

HauaTtp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U NMporpaMMHoro obdecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOH IuTeparype U MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, IMOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO TIOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE JJIs IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS OMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3amUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

9.3. Tpeﬁonaﬂnﬂ K OCHOYHBIM MaTepHuajJdaM Jisl JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns oW ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBbSI U WHBAJIUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHaJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabnuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu oby4aromuxcs

MaTepHUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMUCbMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI MpoBepKa
K 3a4€eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBanue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
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C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4eHUSIMHU 110
0o01IeMe IUIITHCKUM
MOKa3aHMUSIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEPKa
METOJIaMH, ONPEIEISIOIIMMHUCS

HACXOS U3 COCTOSIHUSA
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauueckue PE€KOMEHIAUHA MO OMCHOYHBIM MaTepuajaamM AJdA JUIl ¢ OrpaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JMLg € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacCTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B mieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUs, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
310POBbS U MHBAIHAOB MO AUCHUILIMHE MPpEIycMaTPUBAET MpeaocTaBleHne nHPopMauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEHUSIMU 3PeHHUst:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpU(TOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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