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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).

Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHe: Moaysbs HanpaBieHHOCTH (poduiist) (major).

Nunexc qucuumiunsl: 51.B.1.11.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

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

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaibHble 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

Ap.

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

Bitageer HaBbIKaMM OLIEHKHU Harpy3KH,
C03/1aBa€MOH ITPUKJIIAHON POrpaMMOM, Ha
CETEBYIO ITOJCUCTEMY TP CETEBOM
B3aUMOJICHCTBUMN.
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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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KonrakTHas ayguropHasi pa6oTa 00y4arommuxcs ¢ 24 2 22
npenojaaBartesieM, BCero
JIeKIIMOHHEBIE 3aHATUS 8 2 6
IIpaxTrueckue 3aHATUS 4 4
JlaGopaTopHbie 3aHITHS 8 8
KoHTponbHbIe paboThI 4 4
CamocrosiTeibHas padoTa 00y4aOIIUXCs, B T.4. KOHTAKTHasI 111 34 77
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ npenojaBarejieM, BCero
[TonroroBka Kk KOHTPOJILHOU paboTe 34 8 26
[ToaroroBka K TECTUPOBAHUIO 43 16 27
BrinosiHeHHE TPAKTUUECKOTO 3aJaHUS 10 10
[ToaroroBka k 1abopaTopHOl paboTe, HAMMCAHUE OTYETA 12 12
[ToaroroBka K 3alIMTE OTYETA MO MPAKTUYECKOMY 3aHSITHIO 12 12
ITonroToBKa U cAava YK3aMeHA 9 9
OO0mas Tpya0eMKoCTh (B 4acax) 144 36 108
Oo0mas TpynoeMkocTh (B 3.e.) 4 1 3

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
tabmume 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUILIIMHBL U BUIBI YYEOHOH IEATEIbHOCTH

Jlex. Cam. Bcero
Ha3Banus pasnenoB (TeM) IUCHUILIMHEI | 3aH., lpax. | JIad. pab., | yacos (0e3 ®opmrpyembie
g |33 paod. 4 sxsamena) KOMITIETEHIINH
7 cemecTp
1 BBICOKOCKOPOCTHBIE JIOKAJIBHBIE CETH. 1 - - 16 17 [IKP-5, [TKP-6
2 CeTH LIEGHTPOB XpaHEHUsI TaHHBIX. 1 - - 18 19 [TIKP-5, I[IKP-6
Uroro 3a cemectp| 2 0 0 34 36
8 cemecTp
5 TpancnopTHbi€ CETH 1 - 4 16 25 [TIKP-5, I[IKP-6
6 becnipoBOIHbIE TEXHOIOTUU 2 - - 16 18 [IKP-5, [TKP-6
BBICOKOCKOPOCTHOM Iepe1auu JaHHBIX.
7 Buptyanuzanus ceTeBbIX QyHKIUHI U 2 2 4 33 41 [IKP-5, [TKP-6
IIPOrPaMMHO-OIPEIEISIEMbIE CETH.
8 be3omacHOCTh B CETSAX pa3InYHbIX 1 2 - 12 15 [TIKP-5, I[IKP-6
TUIIOB
Wroro 3a cemectp| 6 4 8 77 95
Utoro| 8 4 8 111 131

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)

TpynoemkocTsb
Hazpanus paznenos (tem) Copepxanue pa3zenoB (TeM) (TeKIOHHbIE dopmupyemsbie
JICTIATUTHHEI JVICIUATUTAHBI (B T.9. TIO JICKIIHSM) KOMITETEHIIHH
3aHATHA), U
7 cemecTp

CornacoBaHa Ha noptane N2 74993 5




1 BeICOKOCKOpPOCTHBIE
JIOKAJIbHBIE CETH.

CrtpyKTypa JOKaIbHOM CETH U
uepapxus CKOpOCTEN neperayn
naHHBIX. KoMMyTaTOpBI,
MapIIpyTH3aTOPbI U APYTHE
CIICLIMAIbHBIE YCTPOMCTBA.
Texnonorus Ethernet,
BBICOKOCKOpOCTHBIE Bepcun Ethernet.
BBICOKOCKOPOCTHASI KOMMYTAIIHS B
sape cety, InfiniBand.

[TKP-5, TIIKP-6

Htoro

2 CeTH LIEHTPOB XpaHEHUs
JAaHHBIX.

Texuonorus FiberChannel u cetn
XpaHeHus1 JaHHbIX. KoMMyTaTophl u
Mapipytusaropbl SAN, IPOTOKOJIBI
SAN - FC, iSCSI, FCIP. Ympasnenue
YKU3HEHHBIM LIUKIIOM HH(OpMAIIHH.
CereBble Tononoruu. GakTopsl,
BIIUSIOIINE HAa TPOU3BOIUTEILHOCTD.

TIKP-5, [TKP-6

Hroro

Hroro 3a cemectp

8 cemectp

5 TpancniopTHbIE CETH

Texunonorus ATM, mudposas
uepapxust PDH/SDH-SONET.
MHOTONPOTOKOIbHAS KOMMYTAITUS TI0
metkam MPLS. Ontuueckas
TPAHCIIOPTHAS UEPAPXUSL.

[TKP-5, TIIKP-6

Htoro

6 ECCHpOBOI[HBIC TCXHOJIOTMH
BLICOKOCKOpOCTHOfI nepeaauun
JaHHBbIX.

TexHoIOrUN NMEPCOHANBHBIX
OecripoBoHBIX ceTeil PAN,
crangaptsl komutera IEEE 802.15.
BecnipoBoiHbIE JTOKABHEIE CETH
WiFi3, 4, 5, 6. Texuonorus WiMAX,
MOOUJIbHBIC CETH MepeIayu TaHHBIX 4,
5G.

TIKP-5, [TKP-6

Hroro

7 Buptyanuzaius ceTeBbIX
(GYHKIMA 1 TPOTPaMMHO-
orpezieNiieMble CETH.

[Tporokon OpenFlow, mognepxka
COBPEMEHHBIM 000PYIOBaHUEM.
Buprtyanu3zanus ceTeBbIx (yHKIIHMA
NFV. IIporpammHo-omipeaensieMbie
cetu SDN u cpenicTBa aBTOMaTU3AIUU
HAaCTPOWMKU U MOHUTOPHHTA
obopynoBanus, Ansible.

ITKP-5, TIKP-6

Hroro
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8 bezonmacHOCTh B CeTSIX Tpuana AAA. Metonsl 1 [TKP-5, [IKP-6
pa3JIMYHBIX TUIIOB ayreHTuukanmu. CpeacTsa
pasrpaHuyeHus mpas J0CTyIa U
MOHUTOpPUHTA COOBITUI. DUIbTpaALIUS
TpaduKa, IPUHIUIEI PaOOTHI CUCTEM
00Hapy>XeHUS U MPEIOTBPAIICHHS
BTOpKeHUH. OOIauHbIC CEPBUCHI
3anuthl oT atak - CloudFlare. CepBuc

Syslog.
Hroro 1
Hroro 3a cemectp 6
Hroro 8

5.3. KontposbHbIe padoThl

Buibl KOHTPOJIBHBIX pa0OT U YaChl Ha KOHTPOJIbHBIE paOOThI MPUBEACHBI B Ta0OMIIE 5.3.
Tabmuna 5.3 — KoutpoapHblie paboTh

Ne .. Bubl KOHTPOIBHBIX padbOT TpyroemMKOCTS, 4 PopMupyeMBbIE KOMIIETEHIIUN
8 cemecTp
1 KonrtponsHas pabora 2 IIKP-5, TIKP-6
2 KonTponbras pabora 2 [IKP-5, I[TKP-6
Uroro 3a cemectp 4
Hroro 4

5.4. JlabopaTopHbIe 3aHATHSA

HaunmeHnoBanue nabopaTopHbIX paboT rpuBeieHo B Tabnure 5.4.
Tabnuia 5.4 — HaumeHoBaHue 1a00paTOpHBIX padboT

Ha3zBanus paznenos (Tem) HaumenoBanue naboparopusix | TpynoemkocTs, | Popmupyemsble
JUCLUILINHBI pabot q KOMIIETCHIINH
8 cemectp
5 TpancnopTHbI€ CETH Hacrpoiika nporokona MPLS B 4 [TIKP-5, I[IKP-6
3a/IaHHON CE€TE€BOW TOMOJIOTHH.
Hroro 4
7 Bupryanuzanus CETeBbIX Hacrpoiika koHTpoJIIEpa 4 [IKP-5, TIKP-6
(byHKUMH ¥ TPOrpaMMHO- IIPOrPaMMHO-YIIPABIIIEMON CETU
OIpEEIIEMbIE CETH. Htoro
Hroro 3a cemectp 8
Hroro 8

5.5. llpakT4yeckue 3aHATUSA (CEMUHAPHI)

HanmeHoBaHMe NpaKTHYECKUX 3aHATHH (CEMHUHAPOB) PUBEAICHO B Tabmwuie 5.5.
Tabmuia 5.5. — HauMeHoBaHMe MPaKTUICCKUX 3aHATHN (CEMHHAPOB)

Haumenosanue
HasBanus paznenos (Tem) . | Tpynoemkocts, | Popmupyemsbie
MPaKTUYECKUX 3aHATUI

JTUCIUTUTAHBI q KOMITETEHLIUHU

(cemHrHapoOB)

8 cemectp
7 Buptyanuzanus ceteBbix GyHkiui |HacTpoiika koHTposiepa 2 [TKP-5, IIKP-6
U IporpaMMHo-onpezenseMble cetd. |Open vSwitch B
nporpamme Mininet.
Hroro 2
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8 be3omacHOCTb B CETSAX pa3iIMyuHbIX
THUIIOB

Hactpoiika crickos
KOHTPOJIS IOCTYTIA B
3aJJaHHOU TOIIOJIOTUH

[TKP-5, IIKP-6

CeTH.
Hroro 2

Hroro 3a cemectp 4

Hroro 4

He npeaycmoTpeHo yueOHBIM MIJIaHOM

5.7. CamocTosiTesibHass paboTa

5.6. KypcoBoii npoexkT / kypcoBasi pabora

Buael camocTosTeNIbHOM paboThL, TPYA0EMKOCTh U (POPMUpPYEMble KOMIIETEHIIMU IPECTABIICHBI B

tabmuue 5.7.
Ta6mmma 5.7. — Buasl caMoCTOSATEIbHOM pabOThI, TPYJA0EMKOCTh U (POPMHPYEMBIE KOMIETEHITUN
23791051
Ha3zBauwms pa3nenos (TeMm . | Tpymoemkocts, | DopmMupyemMsbie DopmEbl
,HI/ICI_II)I/IHJ'II/IHBI (rew) camoctostensiofi |- q Kof/mefe}:lﬁunn KOHTppOJm
paboThl
7 cemecTp
1 BBICOKOCKOPOCTHBIE ITonroroBka k 8 [TIKP-5, TTIKP-6 | KouTponbsHas
JIOKaJIbHBIE CETH. KOHTPOJILHOM pabora
pabore
ITonroroBska K 8 ITIKP-5, IIKP-6 | TectupoBanue
TECTUPOBAHUIO
Hroro 16
2 CeTH LIEHTPOB XpaHEHUs Brmonnenune 10 [IKP-5, IIKP-6 | Ilpaktuueckoe
JTaHHEBIX. MPaKTUYECKOTO 3aJJaHue
3aJJaHUs
ITonroroBska k 8 ITIKP-5, IIKP-6 | TectupoBanue
TECTUPOBAHUIO
Hroro 18
Hroro 3a cemectp 34
8 cemecTp
5 TpancnoptHble ceTH [Toxroroska k 6 [IKP-5, IIKP-6 | KouTponbHas
KOHTPOJIbHOM pabota
pabote
ITonroroBka k 6 [TIKP-5, TTIKP-6 | TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 4 ITIKP-5, I[IKP-6 | JlabopaTopHas
nabopaTopHOI pabora
paboTe, HalMCaHKE
oT4yeTa
Hroro 16
6 becipoBoaubie TexHonoruu |[loaroroska 8 [TIKP-5, TTIKP-6 | KonTponbsHas
BBICOKOCKOPOCTHOM KOHTPOJIbHOU pabora
nepesayy JaHHbBIX. pabote
ITonroroBska K 8 IIKP-5, IIKP-6 | TectupoBanue
TECTUPOBAHUIO
Hroro 16
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7 Bupryanuzanus cereBelx  |IIoaroroska k 8 [IKP-5, IIKP-6 | KonTponbHas
(GyHKIUHI U IPOrpaMMHO- KOHTPOJIBHOU pabora
OIpezieisieMbIE CETH. pabote
ITonroroBka K 9 ITIKP-5, IIKP-6 | TectupoBaHue
TECTUPOBAHUIO
IloaroroBka k 8 TIKP-5, TIKP-6 | 3amura oTuera
3alUTE OTYETA I10 1o
IIPAKTUYECKOMY IIPAKTHYECKOMY
3aHSATHIO 3aHATHIO
[MonroroBka k 8 [IKP-5, I1IKP-6 | JlaGopaTopHas
nabopaTtopHoOi pabora
pabote, HarMCaHKe
oTyeTa
Hroro 33
8 be3omnacHOCTb B CETAX ITogroroska k 4 [IKP-5, IIKP-6 | KoHnTponbHas
Pas3InYHbIX TUIIOB KOHTPOJIbHON pabota
pabote
IloaroroBka x 4 [IKP-5, ITIKP-6 | TectupoBanue
TECTUPOBAHUIO
ITonroroBka K 4 IIKP-5, IIKP-6 | 3ammra ot4yeTa
3alIUTe 0TYeTa Mo 1o
MPAKTHYECKOMY MPAKTHYECKOMY
3aHATHUIO 3aHATHIO
Hroro 12
Hroro 3a cemectp 77
IToaroroBka u 9 DK3aMeH
claya ’K3aMeHa
Hroro 120

5.8. CoorBercTBHE KOMIIETEHINH, GOPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,

1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, (GOPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B TabuIiie 5.8.
Tabnuua 5.8 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yYEHUH TUCIMILUINHbI, U BUIOB

3aHATHI
o Bunbl yueOHOIl esTenbHOCTH
Kggﬁgg g;r;: Jlek. | Ilpak. | Jla6. | Cam. @OpMBI KOHTPOJIA
3aH. 3aH. pab. | pa0.
[TKP-5 + + + +  |3ammura oT4eTa 1Mo NPaKTUYECKOMY 3aHSTHIO,
Kontpoinbnas padota, JJabopaTtopnas pabora,
[IpakTnueckoe 3ananue, TectupoBanue,
DK3aMeH
ITKP-6 + + + +  |3ammra oTYeTa MO NPAKTUYECKOMY 3aHATHIO,
Konrtponsnas pabora, JlabopaTopHas padora,
[IpakTuueckoe 3aganue, TecTupoBaHue,
DK3aMeH

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4arouXCs
PeittuHroBast cuctema He UCIOJIb3YETCS

7. Y4yeOHO-MeTOoAMYeCKOEe U HH(POPMALMOHHOE 00ecnieyeHue TUCIHIINHBI
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7.1. OcHoBHas1 JUTEpaTypa

1. Bynpinauna, H. B. CeTeBble TEXHOIOTHH BBICOKOCKOPOCTHOM Mepenayu JaHHBIX : ydeOHOe
nocobue / H. B. bByneuinuna, B. I1. HlyBanos ; mox penakuueii B. I1. IllyBanoBa. — Mocksa : ['opsiuas
nunus-Tenexom, 2018. — 342 ¢. — ISBN 978-5-9912-0536-8. — Tekcrt : anexTpoHHbIH // JlaHb :
ANEKTPOHHO-OUOMHOTeYHas cucteMa. — Pexxum mocTyma: Ans aBTOpu3. MOIb30BaTeNei. [DNeKTpOHHBIH
pecypc]: — Pexxum poctyma: https://e.lanbook.com/book/111025.

7.2. lonoTHUTEIbHAS JTUTEPATyPa

1. Beutmaa, M. C. OnTrueckue BOJIOKHA B TEJIEKOMMYHHUKAIUIX : yueOHOe mocobue / M. C.
bounna, C. @. I'narones. — Cankr-IlerepOypr : CIIOI'YT um. M.A. bonu-bpyesuua, 2019. — 108 c. —
Texct : »nexTpoHHBIH // JlaHb : 3NeKTpoHHO-OmMOmMmoTeuyHas cuctema. — URL:
https://e.lanbook.com/book/180160 — Pexum moctymna: sl aBTOPHU3. MOTB30BATENICH. [DICKTPOHHBIN
pecypc]: — Pexxum noctymna: https://e.lanbook.com/book/180160.

7.3. YueOHO-MeTOANYECKHE TTOCOOHS
7.3.1. O6s13aTesIbHBIC YUeOHO-METOAMYECKHEe M0Co0ust

1. Kupumnos, C. H. [IpoektupoBanue ceteit cBsi3u : yueOHoe nmocodbue / C. H. Kupunnos, B. T.
HOmutpueB. — Pszanb : PITPTY, 2019. — 48 ¢. — TexkcT : 2yekTpoHHBIH // JIaHB : 3JIE€KTPOHHO-
6ubnuoreynas cucrema. [DIeKTpoHHBH pecypc]: — Pexum noctyna:
https://e.lanbook.com/book/168272.

2. CertHu 1 TEJIEKOMMYHHKAIIMHY : Y4eOHUK U npakTukyM aiis By30B / K. E. Camyitnos [u np.] ; mox
penaxnueit K. E. Camyiinosa, . A. llanumosa, [I. C. Kyna6oBa. — Mocksa : U3natensctBo FOpaiit,
2021. — 363 c. — Texer : snexkTpoHHbIl // OOpa3oBarenbHas miargopma FOpaiiT. [DaeKTpOHHBII
pecypc]: — Pexxum poctyma: https://urait.ru/bcode/469090.

3. ©®okun, I'. A. Cetn paguonoctyna : yuebHoe nocodue / I'. A. @oxun. — Cankr-IletepOypr :
CIIOI'YT um. M.A. bonu-bpyesuua, 2019. — 314 c¢. — TekcrT : 2neKTpOHHBIH // JIaHb : 371€KTPOHHO-
OoubnuoTedHas cuctemMa. — Pexxum gocTyna: Juist aBTOpH3. MOJIB30BATENCH. [DNEKTPOHHBIN pecypc]: —
Pexum noctyna: https://e.lanbook.com/book/180148.

7.3.2. Y4yeOHO-MeTOaAUYEeCKUE MOCOOUS A5 JHII
€ OrpAaHUYE€HHBIMHU BO3MOKHOCTSIMH 3/I0POBbSI 1 HHBAJIH/I0B

Y4eOHO-MeTOINYECKUE MaTEPHAIIbI IJIs1 CAMOCTOSITEIBHON U ayAUTOPHOI pabOThl 00yJaromuXCs
W3 YHUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 37J0POBbSI M HHBAJIUIOB MPEJIOCTABIAIOTCS B popMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jst Iun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

Jst i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-BUIaTeJIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHyEeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JdaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe ofecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrpaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

I[J'Iﬂ MMpOBCACHUA 3aHATUN JTEKIMOHHOTO THUIIA, TPYNIIOBBIX U WHAWBUAYAJIbHBIX KOHCYJ'IBTaI_[I/II‘/JI,
TEKYLICTO KOHTPOJIA 1 HpOMCH(YTOHHOﬁ aTTeCTallun UCIIOJIb3YCTCA yqe6Ha;1 ayauTopuAa ¢ J0CTATOYHBIM
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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
1 BBICOKOCKOpPOCTHBIE IIKP-5, IIKP-6  |KoHTponbHas IIpuMepHBIil IepeyeHb
JIOKAJIbHBIE CETH. pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIBHBIX PabOT
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
2 CeTH LIGHTPOB XpaHEHUSI [IKP-5, [IKP-6  |IIpakTtuueckoe TeMbl MpakKTUYECKUX 3aJaHUI
JTAHHBIX. 3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
5 TpancniopTHBIE CETH [IKP-5, IIKP-6  |KoHTposabHas [IpumepHBIil nepeueHb
pabora BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb 7K3aMEHALIMOHHBIX
BOIIPOCOB
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6 bectipoBogubie TexHonorun  |IIKP-5, [IKP-6  |KontponbHas [IpumepHBIil nepeyeHb
BBICOKOCKOPOCTHOM Nepeaayun pabota BAapUAHTOB (3aJaHUI)
JTAaHHBIX. KOHTPOJIBHBIX PadoOT
TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
7 BupTyanuzanus CETEBbIX [IKP-5, IIKP-6  |3amuTa otyera no |IIpumepHslii nepedeHb
(GyHKIUHI 1 TPOrpaMMHO- IIPAKTHYECKOMY BOITPOCOB JJIS 3aLIUTHI
OIpeesIEMbIE CETH. 3aHITHIO PAKTUYECKUX 3aHATUI
KontponbHas [IpuMepHbIii IEpeUeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIbHBIX PaboOT
JlaGopaTopHas Tembl m1abopaToOpHBIX paboT
pabota
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMeHaMOHHBIX
BOIIPOCOB
8 be3omacHOCTb B CETAX [IKP-5, IIKP-6  |3amuTa otyera o |IIpumepHslii nepedeHb

pa3IMYHbIX TUIIOB IIPAKTUYECKOMY BOIIPOCOB ISl 3aIIUTHI

3aHITHIO IPAKTUYECKUX 3aHATUI

KoHTtponbHas [IpuMmepHBIil nepeueHb

pabora BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT

TectupoBanue [IpumepHBIii IepedeHb
TECTOBBIX 3a/laHUN

OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX

BOIIPOCOB

[lxana oneHku cHOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeaeHa B Tabnuue 9.2.
Tabnuna 9.2 — llkana omneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS 1O

AUCLUILIIMHE
®dopmynupoBKa TpeOOBaHUM K CTETICHH C(OPMHPOBAHHOCTH
OrneHka banaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HaTh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTENBHO ) | MAKCUMATHHOMW | HITH ()parMeHTapHBIC YMEHUN UIn HaBBIKOB WJIN
CyMMBI 0aJuIoB 3HAHUS YaCTUYHO (dbparMeHTapHbBIE
OCBOCHHOE MpUMEHEHUE
yMEHUe HABBIKOB
3 ot 60% 1o obmye, HO He B IIEJIOM YCHENTHO, B IIE€JIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIICIIHOE, HO HE
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHYECKOe
CYMMBbI 0aJI0B OCYIIECTBIISIEMOE pUMEHEHHE
yMEHHE HaBbIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Onenka ®opmyInpoBKa TPeOOBAaHUH K CTENIEHU KOMIIETEHIINN

2 He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEyAOBIETBOPUTENBHO) | UJTU
3HaTh HA YPOBHE OPUEHTHPOBaHMS, TpeicTaBleHnid. O0ydaromuiics 3HaeT
OCHOBHBIC MMPU3HAKH WM TEPMHUHBI U3y9IaeMOTO dJIEMEHTA COACPKAHMS, X
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX WITU CXeMaX M 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBJIECTBOPUTEILHO) |M3YUYEHHBIN 3JIEMEHT COICPKAHUS PEIPOTYKTUBHO: TPOU3BOIBHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTEMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/Iep KaHUSI CUCTEMHO, TPOM3BOJIBHO U 10Ka3aTEIbHO
BOCITPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBbMCHHO UJIK B ICMOHCTPUPYCMBIX
I[CﬁCTBPISIX, YUUThIBAA U YKa3bIBasAd CBA3U U 3aBUCUMOCTH MCKY 3THM
SJICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIIMHEBI, €T0

S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. Cxonpko TunoB cepBucoB onpeneneHo cranaaptoM IEEE 802.1p? Yrto 310 3a cepBuch1?
a) Tpu tuna: Best Effort, IntServ, DiffServ
0) Yersipe Tuna: [Ipomycknas cnocoOHOCTb, 3a7epikka, Jpokanue, Yactora ommooK;
B) IlsaTe TumOB: MuHHUManbHas 3aaepkka, MakcuMmalbHas TPOIMYCKHAs CIIOCOOHOCTH,
MaxkcuManbHasi HaJle)KHOCTh, MUHUMAaNbHAs CTOUMOCTh, OOBbIYHBIE (HOPMAaJIbHBIE) YCIYTH;
r) Bocems tumnoB: NC (Network Controlled), VO (Voice), VI (Video), CL (Controlled Effort),
EE (Excellent Effort), Crannaptasiii, BK (Background), BE (Best Effort).
2. Kakyro Tononoruto ucnois3yet InfiniBand?
a) KommyTtupyemoii hadpuku;
0) TomosorHIo KOIbBIIO;
B) Tomomoruto o61ias muHa,
r) Tomosoruto 3Be3a.
3. Kakyro Tononoruto ucnois3yet Fibre Channel?
a) Touka-touka, Point-to-point;
0) Yrpasnsemas netis, Arbitrated Loop;
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B) KoMmmyTupyemas cBsasHast apxutekrtypa, Switched Fabric;
r) Bce BhlenepeuricieHHbIE.
4. B texnonorun ATM kakoB MaKCUMaJbHBIM pa3mMep MakeTa M KaKyl JOJI0 COCTaBISIET
3aroJIOBOK Maekra’?
a) 1500 GauT mose3Has Harpy3ka, 18 6aiiT 3aroa0BOK;
0) 64 GaiiT moJyie3Hast HArpy3Ka, 8 OalT 3aroJI0BOK;
B) 53 GaliT pa3mep kaapa, S 6aiT pazMep 3arooBKa;
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 O6WT, OHA BCTaBIsACTCS MEXTy 3arojioBkoM L2 u L3;
0) Pazmep meTku 32 Outa, oHa BcTaBiseTcs nmocie [P-3aronoBka;
B) Pazmep meTku 4 Gaiita, OHa BCTaBJISETCS MEXKIy 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) Texnomnoruto RFID;
r) Bee BeIenepeuncientoe.
7. Tlporokon OpenFlow BBOIUT HOBBIM THUIT CETEBOTO 00OPYAOBAHHUS:
a) OpenFlow kommyTarop;
0) OpenFlow mapmpyTu3zarop;
B) OpenFlow 6panamayap;
r) OpenFlow koHTposIED.
8. Ilpu ayTeHTHQUKAIUN TIPUMEHSIOTCS BapHAHTHI, KOT/1a:
a) Tonpko cepBep mpoBepsieT KIMEHTA M0 CBOCH 0a3e ayTeHTU(PUKAIINH,
0) CepBep MpoBepseT KIUEHTA, a KJIUEHT MPOBEPSET CEPBE;
B) [Iponienypa npoBepku nepenopyvaercs CreuaibHOMy CEPBUCY;
r) Bce nepeuncieHHbie BapuaHThI.
9. Ansible playbook 3to:
a) Urposas konduryparmus;
0) yaml-aiin, B KOTOPOM yKa3aHO, KaKHe 3aJja4il ¥ Ha KAKUX YCTPONCTBAxX OYIyT BBIMOIHATHCS,
B) Ansible He UCTIOJIB3yET TaKOE MOHATHE;
r) [IpaBmibHO Oynet Ansible graybook.
10. ABropu3zarus 310:
a) [Ipouenypa orpaHnyeHus! HOJTHOMOYMIA, KOTOpAas BBIMOJHAETCS MOCIE ayTeHTU(DUKALINN;
0) [Iponienypa onpeneneHus: IOJTHOMOYHA, KOTOPas 3aMEHSIET Ay TeHTU(DHUKAIINIO;
B) [Iponienypa pacuivpenus moJITHOMOYUHN, KOTOPAst BHIIIOJIHSAETCS 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 rexnonorus InfiniBand?

Kakoga ctpykrypa xazapa FiberChannel?

Ha3zoBwute msTh NEPBHIX CTYNEHEN HepapxXuu ckopocTeit B iudpoBbix cetax SDH.
Kakue ¢pyHKIMN MO3BOISET BBIOJHUTH B KOMIIBIOTEPHOM ceTu cuctemMa Ansible?

Nk W=

9.1.3. [IpuMepHBbIii epeyeHb BAPUAHTOB (3aaHMii) KOHTPOJBLHBIX padoT

. [Ipunin paboTel KOMMYyTaTOpPa, CIOCOOBl YCKOPEHHOW KOMMYTAIIHH.
. MHoromnpoTokoasHass kommyTanus mo Mmetkam MPLS, dopmar 3aronmoBka, THIIBI yCTPOMCTB B
cetu MPLS.
Mexanusm noctyna B 6ecipoBoaHyo cetbh Wi-Fi.
[Tporokon OpenFlow.
. IIporpamma yripaBieHust cepBepaMu U CETEBBIM o0opyaoBanueM Ansible.

N —

oW

9.1.4. TeMbl NpaKTUYECKUX 3aTAHUI
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Mexanu3mbl yripaBiieHHs nieperpys3koi B mpotokosie TCP.

Ponbs Mmenniennoro crapta B npotokosie TCP.

Cpasaenue TCP Reno u TCP Cubic no ynpaBiieHHIO TOTOKOM U TIEPETPy3KOM.
[Iporpamma Mininet i1 MOJETHPOBAHUSI KOMIIBIOTEPHOM CETH.

I'paduueckuii penakrop MiniEdit B mporpamme Mininet.

Nk

9.1.5. Tembl 1a00paTOPHBIX padOT

. Hacrpoiika nporokosia MPLS B 3a5aHHOl CETEBON TOIOIOTHUH.
. Hactpolika KoHTpouIepa IporpaMMHO-yIIPaBIsieMON CETH

N —

9.1.6. I[IpuMepHbIii IepedeHb BOMPOCOB /JIsl 3aAlIIUThHI NPAKTUYECKUX 3aHATHI

CKoJbKO KJ1accoB 00CTY>KMBaHUS IPELyCMATPUBACTCS B KOMIIBIOTEPHBIX CETAX?
. Kakue xapakTepUCTUKHU BIUSIOT Ha CKOPOCTh Mepeaadyr MHGOpMaluu Npu 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 MPOoLEayphbl MapIIpyTU3aluu?

5. U3 kakux 3TamnoB COCTOMUT MPOLIECC YCTAHOBJICHUS 3aUIUIIEHHOTO COEIUHEHHUS 0 MPOTOKOIY

[PSec?

N —

9.2. MeToan4yeckne peKOMeH AU

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

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHus: IUCHUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype M MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX MaTepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PAa3JIUYHBIM aCHEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss 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 NI IOHMMaHUS JAJbHEHNIIEro MaTepuaa;

— OCMBICJIMBANTE IPOYUTAHHOE U NU3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

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

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

9.3. Tpeﬁonaﬂnﬂ K OCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ orpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBbS U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAaJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabiuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA IS JIMI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI U1 MHBAJIUIOB
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Kareropuu oby4aromuxcs

Buasl 1ooHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOYUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, ONpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

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

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHU4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUIM

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

[Ipenmy1iiiecTBEHHO MPOBEpPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT

MIPOBEPKH

9.4. MeToauuecKkue PEKOMEHIAIUHA MO OCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA
BO3MOKHOCTSAAMH 310POBbA U HHBAJINI0B

Jist Ui ¢ OTpaHUYEHHBIMH BO3MOYKHOCTSMH 3JI0POBbS U MHBAJIHUIOB MPEAyCMaTPUBACTCS
nocTymnHas popMa npeaoCTaBICHHs 3aJaHHIA OIICHOYHBIX CPEIICTB, & UMEHHO:

— B Ie4aTHou (opme;

— B Ie4aTHOH (hopMe ¢ YBEITUYCHHBIM IIPUPTOM;

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— METOJIOM YTCHUS aCCUCTCHTOM 3aJ]aHHs BCITYX;

— MPEIOCTaBICHHE 3aIaHNUs C UCIIOJIB30BAHUEM CYPJIOTIEPEBO/IA.

JIumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl U MHBAIUIAM yBEIHMYHBACTCS BPEeMsl Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHI. [[s Takux oOydaroIIMXcs MpeaycMaTpUBaeTCs
nocTymnHas popMa npeoCTaBICHH OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUChMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oneHUBAHHUS PE3yIbTATOB OOYYCHHUsS JHUIl C OTPAHUYCHHBIMHU BO3MOXKHOCTSIMHU
3I0pPOBbSI U MHBAIUOB 0 JAUCIUILIMHE TPEIyCMaTPUBACT MPEAOCTaBlIeHUE HHPOopManuu B hopmMax,
aJIalITUPOBAHHBIX K OTPAHUYCHHSIM UX 3JI0POBbsI U BOCIIPHATHSL HH(POPMAIIUH:

Jst i ¢ HapyIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipu HEOOXOMMMOCTH JJISI JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbsI U MHBAJIHJIOB
mpoIielypa OlCHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOXKET MPOBOJAUTHCS B HECKOJIBKO 3TATIOB.
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