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1 Hesan u 32124y U3y4YeHHU s TUCUUIJIMHBI (MOLYJIfA).

1.1 Ilesib ocBOEGHHA JUCHUILIMHBI.

[enr ocBoeHUs OUCHMIUIMHBI — PAacCMOTpPEHHE 3aaady  WHPOpMATH3alMUu U
byHIaMeHTaIbHBIX TpOoOJieM OpraHu3aluu W (QYHKIHMOHUPOBAHUS KOMIBIOTEPHBIX ceTel
JIOKAJIBHBIX U TI00ambHBIX. V3ydeHre STOi MUCIUIUIMHBI SBISETCS BaXXHOW COCTABHON YaCThIO
COBPEMEHHOTO MaTEMaTHYECKOTO 00pa3oBaHus U 00pa30BaHMs B 00JACTH KOMITBIOTEPHBIX HAYK.

1.2 3aga4yu AUCHUNIMHBI.

3anayr OCBOCHUS AUCUUIIINHBI « AJIMUHUCTPUPOBAHHE 3AIIMIEHHBIX NHPOPMAIIMOHHBIX
cucteMm (ceTeil)» MMEIOT IEeNbi0 OOYyYUTh MAarucTpoB paboTe C COBPEMEHHBIMU CETEBBIMU
OTEpPAIMOHHBIMU CHCTEMaMU M KOMIIBIOTEPHBIMU CETSIMH Ha YPOBHE, KOTOPBIM MO3BOJMI Obl
KBaIM(UIIMPOBAHHO YCTaHABIWBATh, HACTPAUBaTh, aIMUHHCTPUPOBATH, MOACPHU3HPOBATH W
yCTpaHATh HEUCIPABHOCTH B pabOTe UCMONIb3yeMON HHPOPMAIIMOHHOM CeTH.

OOyuenwue MarucTpoB o Kypcy «AJIMUHUCTPUPOBAHUE 3aIUIIICHHBIX
WH()OPMAIMOHHBIX cucmeM (CETeH)» HOIKHO CIIOCOOCTBOBATH BOCITUTAHUIO Y HUX CTPEMJICHUS
K TOCTOSSHHOMY TOBBIIICHUIO MPOPECCHOHATHHONH KOMIETEHTHOCTH, MPOQPECCHOHATBHOTO
Kpyro3opa, YMEHHUS OpPHEHTUpPOBATbCS B TEHACHLUUAX M  HANpPaBICHUSAX  Pa3BUTHUSA
UH(POPMALIMOHHBIX TEXHOIOTHH.

MaructpaHTbl O3HAKOMSTCS C HUCTOPUEH BO3HMKHOBEHHMSI M COBEPLICHCTBOBAHUS
KOMIIBIOTEPHBIX CETEH;

DBOJIIOLHS KOMITBIOTEPHBIX CETEH;

OO01re NPUHIUIIBI IOCTPOCHUS CETEH;

KoMMyHHKaIis KaHAIOB U MTaKETOB;

ApXHTEKTypa, CTaHAapTU3AIUS U KIaccu(UKAIHs ceTe.

1.3 MecTo aucuuminHbl (MOAyJsl) B CTPYKTYpe 00pa3oBaTebHON MPOrpaMMbl.

JucuumnimHa «AIMUHUCTPUPOBAHKE 3AIIUIICHHBIX HHPOPMAIIMOHHBIX CUCTEM (ceTei)»
OTHOCHTCSI K 4YacTH, (popmMupyeMol ydacTHHKaMu 00pa30BaTeIbHBIX OTHOIICHWH Ojoka bl
" Mucruminebl (Moaynn)" yuebnoro miana 51.B.08.

JlaHHasi TUCUUIUIMHA, KaK IPOrpaMMHO-aIllapaTHas OCHOBA MPOTrpaMMHUPOBaHUS, TEOPHH
ceTeil, Kpunrorpapuu, TEOPUU 3aNIUINEHHBIX WHQPOPMAIMOHHBIX CHUCTEM, MpHU3BaHa
COJICHCTBOBAaTh (PyHIaMEHTAIN3AlMU 00pa30BaHUs, YKPEIUICHHUIO MPABOCO3HAHUS U Pa3BUTHUIO
CHUCTEMHOTO MBIIIICHUS MarucTpoB. A TakKe Pa3BUTHUIO HABHIKOB MPUMEHEHHSI COBPEMEHHBIX
KOMIIBIOTEPHBIX CPEACTB ISl PEIICHUS €CTECTBEHHO-HAYYHBIX MPOOIIeM.

1.4 IlepedyeHb NMJIAHMPYEMBIX Pe3yJbTATOB O0y4eHHsl IO AMCHMILIMHE (MOIYJIO),
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3yJbTaTaAMHU 0CBOECHHsI 00pa30BaTeIbHOI IPOrpaMMBbl.

Pe3ynbrarel 00yueHus MO AUCIHUILTAHE
(3HaeT, ymeeT, BlIaJieeT
(HaBBIKH W/WJIH OTIBIT JESTEIILHOCTH))

Kon n naumenoBanue nHaukaropa™
IOCTHIKEHHUS KOMIIETEHIIUU

IIK-5 crnocoOHOCTh BBIMOJHATE PaOOTBI O YCTAHOBKE, HACTPOMKE U OOCITY)KHBAHHIO
OPOTPaMMHBIX, MPOTPAMMHO-ANIMAPATHBIX (B TOM YHCJIE KPUITOrpaUUYeCKUX) CPEeICTB
3aImuThl HHGOPMAITIHI

HUIIK-5.1 Opranusyer HHPOPMALMOHHYIO | 3HATH!

Cpely B COOTBETCTBUU C TMpaBOBbIMU | O KOMIIBIOTEPHOU peanu3anui WH(OPMALMOHHBIX
HOpMaMH U periaMeHTamMu | 0ObEKTOB.

npodeccuoHaIbHON nesaTenbHOCTH | CBSI3M KOMITBIOTEPHOUW ayireOpbl M YUCICHHOTO
YUPEXKIEHUS WIH OpraHUu3aluu aHaIM3a.

NIIK-5.2 Bnaneer OCHOBAaMH | DJIEMEHTHI TEOPHUH CIOKHOCTH AJITOPUTMOB.
UH(QOPMALIMOHHBIX TEXHOJOTHHA, yMEeT | YMeTh:

npohecCHOHANBHO OMpPENeInTh YpOBeHb | OmpenensTh CTPYKTYpPBbI JAHHBIX B
HE00X0IMMOT0 IPOTPaMMHO- | KOMIIBIOTEpHOH anredpe.

anmapatHoro obecneveHus 3amumaemoii | Mcrnons3oBath TEXHUKY CUMBOJIBHBIX
UH(OPMALIMOHHON CUCTEMBI BBIYMCIICHUM.

NIIK-5.3 HNmeer HaBBIKM yCTaHOBKH, | [[pUMEHATH OCHOBHBIE MAaTEMAaTHYECKUE METObI,




Pe3ynbrarel 00yueHus MO AUCIUILTAHE
(3HaeT, ymeeT, BlIaJieeT
(HaBBIKH W/WUJTH OTIBIT JESITEIIbHOCTH))

Kon n HanmeHoBaHUE HHIUKATOpA™
IOCTH)KEHHUSI KOMIIETCHIINU

TECTUPOBAHUS u OOHOBJICHHUS | WCIIOIB3yEeMbIE B aHaiaun3e TUTIOBBIX
MPOrpaMMHO-AIIAPAaTHOTO  OCHAIICHUS | KPUNTOrpadUyecKuX aaropuTMOB.
aJIMUHUCTpUpPYEeMOil nH(popMaIMoHHOH | Bragets HaBbIKaMu:

CHUCTEMBI (CeTH) KJIacCU(PUKAIMKA CUCTEM KOMIIBIOTEPHOM anreOpshl;
OpPUEHTHPOBATHCSI B THUIOBBIX APXUTEKTypax
BBIUHCIUTEIBHBIX POIIECCOB;

UCTIONIb30BaHUsl  OMONMHMOTEKH  alNTOPUTMOB M|
MaKETOB PaCHINPEHUS;

MOMCKA U WCIOJb30BaHUS COBPEMEHHOW HAy4HO-
TEXHUYECKOU JIUTEPATYPOil B obnactu
CHUMBOJIbHBIX BBIYUCIICHUM.

2. CTpyKTYpa M cofep:KaHue M CUMIIJIMHBI.

2.1 Pacnipeesienne TPYA0EMKOCTH IMCHUIJIMHBI 110 BUJAaM padoT.

O6mas TpynoE€MKOCTh TUCHHUIUTHHBI cocTaBisieT 3 3ad. ef. (108 vaca), ux pacnpenenenue
10 BUaM palboT MpEeICTAaBIECHO B TaOIHUIIE.

Bun yuebnol paboThl Bcero CemecTtphbl
4acoB (gacsl)

KonTakTHas padora, B TOM 4ncje:

AyauTOpHBIE 3aHATHS (BCEro): 32 32
3aHATHA JTEKIIMOHHOTO THIIA 16 16 - - -
JlabopaTopHbIe 3aHATHS 16 16 - - -

3aHATUS CEMUHAPCKOr0 TUIA (CEMHUHApBI,
IPAKTUYECKHUE 3aHITHSI)

WNnas koHTaKkTHasA padora:

KonTtpoisb camocTositenbHOM padoTsl (KCP)

IIpomexyrounas arrectanus (MKP) 0,2 0,2
CamocrosiTesbHasi paboTa, B TOM YHCJIE: 758 | 75.8
Kypcogas pabora - - - - -
ITpopaboTka y4eOHOro (TEOpETHUECKOro) MaTeprasa 30 30 - - -
BrimonHeHne nHAUBUYadIbHBIX 3aaHUN (IIOrOTOBKA 19 19 i i i
COOOUICHUH, TPe3eHTALiT)
Pedepar 10 10 - - -
[ToaroroBka Kk TEKymeMy KOHTPOJIIO 16,8 16,8 - - -
KonTpoJb:
IlonroroBka K 3aueTy - -
Oo0mast Tpy10eMKOCTh qac. 108 108 - - -
B TOM 4YHcJle KOHTAKTHAsA 22 | 322
padora
3a4. eJl 3 3

2.2 CTpyKTypa IMCHUIIMHBI:
Pacnpenenenue Bu0B yueOHON pabOThI U MX TPYAOEMKOCTH IO pa3jeiaM AUCUUIUINHBL
Pazaensl quctumuinHbl, n3ydaemsbie B 1 cemectpe (ounas ghopma)



KonnuectBo yacos

AyautopHas Breayu
Ne HanmenoBanme pasaciion yA P TOpHasd
Bcero pabora

pabora

JI I13 JIP | CPC
1 2 3 4 5 6 7

OO0m1as XxapakKTepUCTUKA KOMITBIOTEPHBIX CETEH U

| |ceTeBbIX onepanuoHHbIX cucteM. CeMUypoBHEBast 28 4 4 20

MOZCIIb CCTH, Y3JIbl U KOMIIOHCHTBLI CCTHU.

VYrpasiieHue OCHOBHBIMH PECYPCAMH KOMITBIOTEPHBIX
5 |cereil. 3amuTa nepumerpa cetu. daeipBoIbl, 28 4 4 20
aHanmu3aTopsl ceT, TexHosoruu Cisco.

JlokanpHBIE U TI100AIBHEIE CETH. TEXHOJIIOTHHA
3 |Hureprer. [IpoTtokoist cereit. Metoast web- 26 4 4 18
HpOrpaMMUpPOBaAHUS.

ApPXUTEKTYpa CETEBBIX NPUII0KEHUH,
B3anmopericteue nponeccos TpaHcriopTHbIe
4 |cyxObl, ocTynHbIe npuioxenusm, Tpaucnoprueie | 25,8 | 4 4 17,8
CIIy’KO0BlI, IpeiocTaBisieMble IHTEpHETOM,
[TpoTOKOJIBI TPUKIIAAHOTO YPOBHSL.

16 16 75,8

Umoeo no oucyunnune:

[Mpumeuanue: JI — nexmum, [13 — mpakrtuyeckue 3anstust / cemuHapsl, JIP — maGopaTopHbie
sarsaTusi, CPC — camocrositenbHas paboTa Maructpa

2.3 ConepxxaHue pa3/iesioB IUCHUNIMHBI:

2.3.1. 3aHATHSA JEKIMOHHOTO THIIA

dopma
HaumenoBanue s
Ne Coneprxanue paszena TEKYIIETO
paszena
KOHTPOJIS
1 2 3 4
1 |Obmas xapakTepucTHKa | DBOJIOLMS KOMIBIOTEPHBIX CETEH P
KOMITBIOTEPHBIX cereli u | OOLMe NPUHIMIIBI MOCTPOEHHUS CETEH
CETEBBIX ONEPALIMOHHBIX KOMMyTa]_H/IH KaHaJIOB U ITaKE€TOB
CHCTEM. CranmapTusanus U Knaccuukanus cerei
CeMHyPOBHEBAS MOZIEIH CeteBble XapaKTEPUCTUKUA U KAYECTBO
CeTH, Y3IIBI 1 o0CITy>)KUBaHUS
JIunuu cBsI3U
KOMITOHEHTHI CETH.
2 |YupasneHnue Anpecarus B cteke nmpoTokosioB TCP/IP )

OCHOBHBIMH pecypcamu | IIpoTOKOI MEKCeTeBOrO B3aumoaencTeus IP
KOMIIBIOTEpHBIX CETel. [IpoTokomnsl TpancnoptHoro yposust TCP u UDP
3amura nepuMerpa IIporokosibl MapipyTU3anuu U TexHoiorus SDN
IPv6 kak paszsutue crexka TCP/IP

OcCHOBHBIE OHATHS U TPUHIMITBI HH(OPMAITMOHHOMN
0e30macHOCTH

TexHonoruu ayreHTU(UKALNHU, AaBTOPU3ALUH U
YIPABIEHUS JOCTYIIOM

TexHonoruu 6€30MaCHOCTH Ha OCHOBE aHAJIM3a

cetu. DaeipBoIbl,
aHAJIN3aTOPbI CETH,
texHonoruu Cisco.




Tpaduka ATaku Ha TPAHCIIOPTHYIO HHPPACTPYKTYPY
cetu bezonacHocTh MPOrpaMMHOTO KO/ M CETEBBIX

CITYyK0
[Tonsatuie o ceTeBOil 0€30IIaCHOCTH

3 |JloxanbHble 1 Opranu3zanus u yciayr riao0anbHbIX ceTei T
TJI00AIbHBIE CETH. TpaHCTIOPTHBIE TEXHOJIOTHH TTO0ABHBIX CETEH
Texuonornu VHTEpHET. Texnonorust MPLSUHTEepHET — 3TO CETh, HE
TIpOTOKOIBI CeTeil. HMMEIOIIAs €IMHOTO LIEHTPA YNPABICHUS U B TO KE
MeTos1 web- BpeMsl paboTaroias o eAMHBIM IPaBHIaM 1
[POrPaMMUPOBAHH. NPE/IOCTABIIAIONAs BCEM CBOMM I0JIb30BaTEIIM
eAuHbIN Ha0op ycnyr. IHTepHeT — 3TO «CeTh
ceTei», HO Kakaas Bxonduas B InTepHer cetb
YIPaBJISETCS HE3aBUCUMBIM OIIEPaTOPOM —
npoaiinepom yciyr Murepnera (Internet Service
Provider, ISP). MynbTUMeTuiiHbIE CETEBBIC
npuinoxkenus: CBOMCTBA BUICOAAHHBIX
CaoiicTBa ayIMOJaHHBIX BUAbI cETEBBIX
MYJIbTUMEIUMHBIX TPUIOKEHUN
4 |Apxutektypa cereBbix | O0630p nporokosa HTTP Henocrosinubie n P
MPUIOKEHUH, MIOCTOSIHHBIE COETUHEHUS
BzaumMoeiicTBre ®opmatr HTTP-coobmienus Bzanmoneiicteue
IPOLIECCOB TOJb30BATENS 1 CEPBEPA:
TpaHCTIOPTHEIE CITYKOHI, ;;I)okle-(éeglgm Be6-kammpoBanue
OCTYTHBIE eToJ C ycIIoBHEM
[Tepenaua daitnos o nmporokony FTP
MPUIOKEHUSM,
Komanns! u orBetsl ipotokosna FTP
TpaHcnopTHBIE CITYKOBI,
DiekTpoHHas nouta B MHTEpHETE
MpeI0CTaBIIsIEMbIE Tpotokon SMTP
Vutepuerowm, Cpasnenue ¢ nporokosnom HTTP
[IpoTokoisl dopmaThl TOYTOBOTO COOOIICHUS
IPUKIAHOTO YPOBHS. [IpoTokomBI JOCTYIIA K DIEKTPOHHOM MOYTE
2.3.2. 3ansaTus JadopaTopHbIe.
®dopma
HaumenoBanue
Ne Coneprxanue paszena TEKYIIETO
paszena
KOHTPOJIA
1 2 3 4
1 |O6mas xapakrepuctuka | KongupoBanue u MyabTHILIEKCUPOBAHHE JAHHBIX P
KOMIILIOTEPHBIX ceTeli u | Texnomoruu nepsuunbix cereid PDH u SDH
CETEBHIX OIEPAIOHHBIX Texnonorun nepBuuHbix ceteii DWDM u OTN
CHCTEM. TexHonoruu GpuU3N4IECKOTO YpOBHS OECCIIPOBOIHBIX
CeMMypOBHEBas MOZIEIb }(;eTeH
MPOBOJIHBIE JIOKAJIbHBIE U 1T HaJbHBIE CETH
CeTH, y3ITBI H €CIIPOBOJHBIE JIO € ¥ IIepco ece
MoOubHbIE TEIEKOMMYHUKAIIMOHHBIE CETH
KOMITOHEHTHI CETH. .
WNudopmannonnsie cayx0sl [P-cereit
Cnyx0a ynpaBJIeHHS CEThIO
2 |YmpaBneHue OcHoBBI KpunTorpadpuu C)

OCHOBHBIMM pecypcamu
KOMIIBIOTEPHBIX CETEH.
3amnuTa nepuMeTpa
cetu. PackpBoIIbI,

[IudpoBanre ¢ CAMMETPUIHBIMU KITIOYaMH
[udposanme ¢ OTKPHITHIM KIOYOM
[emocTHOCTH co0OMIEeHNH U TU(PPOBBIE TOMTUCH
Kpunrorpadguueckue xaui-pyHKIUN




AQHAJIM3aTOPHI CETH,
texHosoruu Cisco.

Kon ayrentudukaimu cooOuieHus

Hudpossie noanucu AyreHTH(DHUKAINST KOHSUHON
Toukn ObecrieueHue 0€30MacCHOCTH IEKTPOHHOM
noutsl be3omnacHas aieKTpoHHAs TOYTa

PGP, 3amura TCP-coequnenuit mpu moMoum
TexHoJoruu SSL be3onacHOCTh Ha CETEBOM YpOBHE:
IPsec u BupryanbHble yacTHbIe ceTh [Psec u
BupTyanbHbie YacTHbIe ceT (VPN) [IpoTtokosnsr AH u
ESP Bbezonacuelie accounaruu Jleiirarpamma [Psec
IKE: ynpaBnenue kiroyaMu npu npumeHennu [Psec
3amuTa 6eCIpOBOAHBIX JTOKAIBHBIX CETEH
KonunennmanbHOCTh Ha ypOBHE MPOBOIHBIX
cereii (WEP) 8.8.2. Cranmapt IEEE 802.111
DKCIuTyaTalluoHHAas 0€3011aCHOCTh: OpaHaAMayIphl U
CUCTEMBI O0OHAPYKCHHUSI BTOP>KEHU I

Bbpanamayspber Cuctembl 00HApYKEHHUST BTOPKCHHH .

JlokanbpHbBIC U
rio0abHbIE CETH.
Texnonoruu MuTEpHET.
IIpoTokouibl cerei.
Mertonapl web-
MPOTPaMMHUPOBAHHS.

MynpTUMEAUIHBIE CETEBBIC MPHUIIOKECHUS
CBoiicTBa BUIEOIaHHBIX

CaoiicTBa ayauoaaHHbIX Buibl ceTeBbIX
MYJIbTUMEAUNHBIX TPUIOKECHHUI

[ToTokoBOE BelIaHNE XPAHUMBIX BHICOJaHHBIX
UDP-Bemanue

HTTP-Bemanue

AnantuBHOe Bemague U texyosiorns DASH
Cetu pacnpoctpanenus koutenra (CDN)
[Tpumepsr: Netflix, YouTube u Kankan
[P-tenedonus

BoccraHoBneHne NOTEPSIHHBIX TAKETOB
Uccnenoanune VolP-npunoxenus Ha npumepe Skype
[IpoTokoibl /17151 OOILIEHUS B PEKUME PeabHOTO
BpEMEHU

[IpoTokon RTP

[Ipotokon SIP

[Tonnepxka MyJIbTUMEIUUHBIX CEPBUCOB HA YPOBHE
ceTu

O1neHKa CeTeBBbIX PECYPCOB B YCIOBHSX
HErapaHTUPOBAHHOU JOCTABKH
[IpenocraBiieHre HECKOJIBKUX KaTETOPHA
00CITy’)KUBaHUS

Apxutekrypa DiffServ

ApXHUTEKTypa CETEBBIX
IIPWIOKEHUH,
B3anmoperictsue
IIPOLIECCOB
TpaHcnopTHBIE CITYKOBI,
JOCTYIIHbBIE
IPUIOKEHUSM,
TpaHcnopTHBIE CITYKOBI,
IIPEIOCTABIIIEMBIE
HHurepHeToM,
[Iporokosbl

DNS — ciyx0a xatanoros HTepHeTa
Cmyx0b1, mpenocTaBiasieMbie DNS

Kak paboraer DNS

3amnucu u coodmenust DNS

OnHOpaHrOBBIE MPUIIOKEHUS

OnHOpaHTOBBIN (haimooOMeH

Pacnpenenennble Xem-TadauIsl
[IporpaMMupoBaHn€ COKETOB: CO3/IaHUE CETEBBIX
MIPUIIOKEHU N

[IporpamMmMupoBaHr€ COKETOB C UCIIOIB30BAHUEM
UDP

IIporpamMMupoBaHre COKETOB C UCIIOJIb30BAHUEM




MPUKIAAHOTO YPOBHSL. nporokoJsia TCP

2.3.2 3aHATHA NPAKTHYECKOI0 THIIA.
He npenycmotrpensl

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (POEKTOB)

KypcoBbie paboTbl He IPEyCMOTPEHBI.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevyeHH sl A CAMOCTOSATEILHON padoThI
00y4YaIIHUXCS M0 TUCHUILINHE (MO1YJII0)

[Tepeuensb yueOHO-METOIUIECKOTO 00ECTICUCHHUSI TUCITUTUTHHBI
No Bun CPC T10 BBITIOJIHEHUIO CAaMOCTOSITETLHON paOOThI

1 2 3

1 | [lonroroBka pedeparoB [PoxkxkoB  A.B.  «Tembl  wuccinemoBaTenbCKuX  paboTr u
Y Hay4YHBIX COOOIIEHUI |[METOJMUYECKUE yKa3aHWs 10 HX HAlHUCAHHUIO», YTBEP)KICHHBIE
kadeapoil pyHKIIMOHANIBHOTO aHANKU3a U anreOpsl, MPOTOKON Ne
12 ot 7 masa 2024 r.

2 |CamocCTOATENBHOE PoxkoB  A.B. «llepeyeHb  DJIEKTPOHHBIX  HMCTOYHHUKOB
OCBOEHHUE TEOPUH MHpOpMallUU Al CAMOCTOSTENbHBIX pabOT MO BCeMy Kypcy
Marucrtepckoil mporpammel AM3U u pekoMeHganuu IO €ro
UCIOJI30BaHUIO». METONNYECKUE YKa3aHHs, YTBEP)KICHHBIC
kadenpoil GpyHKIIMOHAIBHOTO aHANIK3a U anreOpbl, MPoToKoa 12
or 7 maa 2024 r.

1. Mertoauueckue ykazaHus Uil IOATOTOBKHM K 3aHATHSAM JIEKLIMOHHOTO U CEMHHAPCKOIO
TUNa. YTBepkJIeHbl Ha 3aceqaHun CoBeTa (pakysbTeTa MAaTEMATUKU M KOMIIBIOTEPHBIX HAayK
OI'BOY BO «KyOoI'Y». ITpotokon Ne 9 ot 18 mast 2024 r.

2. Meroaudeckue yKazaHHs TIO BBIITOJIHCHHIO CaMOCTOSTEIbHONW PabOThl 00y4aroIIUXC.
YTBepxaeHs! Ha 3acenanuu CoBeTa (axkyiabTeTa MaTeMAaTUKU M KOMIbIOTepHbIX HayK PI'BOY
BO «KyO6I'Y». IIpotokon Ne 9 ot 18 mast 2024 1.

3. Meroauueckue yKazaHUS IO HCIHOJIb30BAHUIO HMHTEPAKTHBHBIX METONOB OOydeHUS.
Yr1BepxkaeHs! Ha 3aceqannu CoBera ¢dakyabTeTa MAaTEMAaTHKHA U KOMIBIOTEpHBIX HayKk DT'BOY
BO «Ky6I'V». IIpotokon Ne 5t ot 05 mast 2022 r.

4. Meronnyeckue ykasaHMs IO IOJATOTOBKE 3cce, pedeparoB, KypCoBBIX paloT.
YTBepxaeHs! Ha 3acenanuu CoBeTa (axkyiabTeTa MaTeMAaTUKU M KOMIbIOTepHbIX HayK PI'BOY
BO «KyO6I'Y». IIpotokos Ne 5T ot 05 mast 2022 T.

5. Meroauueckue yKa3aHHs 110 BBIOJHEHHIO JA0OpAaTOpHBIX paldoT. YTBEpXKICHBI Ha
3acenanun CoBeTa (pakynbpreTa MaTeMaTHKH W KOMIBbIOTEpHBIX Hayk OI'BOY BO «Kyol'V».
[Iporokosn Ne 9 ot 18 mas 2024 r.

6. MeTtonuueckre yKa3aHWsS TI0  BBITIOJIHGHUIO  PACUETHO-TPAPUUYECKUX  3aJaHUM.
YTBepxaeHs! Ha 3acenannu CoBera (axyinbTeTa MaTeMaTUKH U KOMIbIOTEpHBIX Hayk OI'BOY
BO «KyO6I'Y». IIpotokon Ne 9 ot 18 mast 2024 1.

Y4eOHO-MeTOANYECKHE MaTepuajbl I CaMOCTOATEILHONW pabOThl OOYyYalOIUXCS W3
YKCJla MHBAJIUIOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTAMU 3710poBbs (OB3) npenocrasistorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 30POBBS U BOCTIPUATHS HHPOPMALIIH:

JUnist 1 ¢ HapyIIEHUSIMH 3PCHUS:

— B TIeYaTHOM (popMe ¢ yBEIIMUCHHBIM IpUQTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnig U1 ¢ HapyIIeHUSIMH CyXa:

— B I1e4aTHOM (opme,

— B popMe IEKTPOHHOTO IOKYMEHTA.




I[JIH JIAIL ¢ HAPYHICHUSAMU OIIOPHO-ABUTATCIIBHOIO alrapara:
— B IIeYaTHOU opme,
— B popMe PIEKTPOHHOTO TIOKYMEHTA

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.
AKTUBHBIE M HMHTEPAKTUBHBIC (OPMBI JIEKIMOHHBIX 3aHATUH, MPAKTUYECKUX 3aHATHH,

KOHTPOJbHBIX pa60T, TECCTOBBIX BaHaHI/If/'I, TUIIOBBIX paCy€TOB, JOKJIAJ0B, CAa4a SK3aMCHa.

Bun 3ansitust HUcnosnb3yeMble HHTEPAKTHBHbIE 00pa30BaTe/ibHbIEe TEXHOJIOT U
I13 MyneTumeauiinas  sekuus-Oecema:  O630p  mpotokoma  HTTP
HenocTosiHHBIE M TOCTOSIHHBIE COCTMHEHUS
I13 Jluckyccus Ha Temy: DNS — ciyx0a katanoros UHTepHeTa
City>x0b1, ipenocTaBisieMbie DNS
113 Kpyrnsiit cton Ha Temy: Kak paboraer DNS 3anucu u coobmenust DNS
Ceme Bun Hcnonb3yemble HHTEPAKTHBHBIC 00pa3oBaTelbHbIE Konnuec
cTp 3aHATHA TeXHOJIOTHH TBO
4acoB
9 [Ipaktunuecku | Tema DBOMIOLUNS KOMIBIOTEPHBIX CETEH. 4
€ 3aHATUsA Tema CyxObl HHTEpHETA 4
Tema Komangel u orBets! npotokona FTP 4
Tema DnexrponHas noura B UHTepHeTe. 4
Juckyccus Ha TeMy: «Y IIpaBJIeHUE IPOrpaMMaMu U 4

IPOTOKOJIAMH CETU» C TOKJIaJJaMU-IPE3EHTallUIMU
Kpyrusiii cton Ha Temy: «O011ast apXUTEKTypa CeTeBBIX 4
IpaiiBepoB Ha nmpumMepax aparBepoB st UNIX u Linux.» ¢
JOKJIaJaMU-TIPE3EHTAl MU

Mo3sroBoii mtypm» («Mo3roBast atakay): [lapamnenbHas 4
00paboTKa U CHHXPOHU3AIIUS TTPOIECCOB.
Kommbrorepnas cumyisinusi: BocctanoBieHue paboThl ceTu 4
npu cOo0sIX. 3anuTa nepruMeTpa CeTu.

Umoeo: 32

JUid Ui ¢ OrpaHMYEHHBIMM BO3MOKHOCTSIMH 3[0pOBBSl IIPEAYCMOTPEHA OpIraHU3alMs
KOHCYJIbTAllMii CO CTYJCHTOM IHpU IOMOIIM 3JEKTPOHHOM HH(OPMAIMOHHO-00pa30BaTEIbHON
cpenst BY3a.

B pamkax peamm3anuu KOMIETEHTHOCTHOTO MOAXOAA IMPEAyCMATPUBAKOTCA CIENYIOLIUE
OCHOBHBIE BHJIbl AKTHBHBIX M HHTEPAKTUBHBIX (OPM MNpPOBEICHHS Y4EOHBIX 3aHSITUN, KOTOpHIE
YKa3bIBAIOTCA B paboOyuX MporpaMMax TUCHUIUIMH, MPOQPECCHOHANbHBIX MOJAYJIEH, NMPAKTUK B
paMKax KOTOPBIX OHHU PEaTu3yTCS:

— NIPUMEHEHH e JJIEKTPOHHBIX 00pa30BaTe/IbHBIX PECYPCOB;

— KOMIIbIOTEPHbIE CUMYJISALMU;

— aQHAJIU3 NPOU3BOJACTBEHHbIX CUTYALMI;

IIpakTHyeckue 3aHATHS ¢ 3aIVIAHMPOBAHHBIMHU ommoOkamu. Ilocie oOBsSIBICHUS TEMBI
IpernojiaBaTesb CooOIIaeT, 4YTo B HeW OyAeT cAelaHo OIpelesieHHOE KOJIUYECTBO OIIMOOK
Pa3JIMYHOTO TUIA: COJAEpXKATEJIbHbIE, METOIUUECKHUE, MOBEACHUECKHE U T. 1. CTyIEHTHl B KOHLE
JICKIUU JAOKHBI Ha3BaTh OLIHOKH.

Buszyamuzanusi. B nganHOM THme 3aHATHH Tiepeiada mperojaBaresieM WH(opMmanuu
CTyIEHTaM COIIPOBOXKJIAE€TCSI TOKAa30M pa3JIMYHBIX PUCYHKOB, CTPYKTYPHO-JIOTHYECKHUX CXEM,



OTIOPHBIX KOHCIIEKTOB, nuarpamMm u T. . ¢ momompbio TCO m OBM (cnaitnpl, BHIE03amuCh,
JIUCIIIIEU, THTEPAKTUBHAS IOCKA U T. 1.).

Pa30opoM KOHKpPETHBIX CHUTyamuii 1mo (opme OpraHu3aly MOX0Xa Ha JUCKYCCHIO, B
KOTOpPOH BOMNpPOCHl sl  OOCYXKICHHMS 3aMEHEHbl KOHKPETHOH cHTyaluel, mpezamaraeMoun
oOyyaromuMmcsl Uil aHaln3a B YCTHOM WM NHUCbMEHHOH ¢opme. OOCyxIeHHe KOHKPETHOU
CUTYallUM MOXET CIYXUTh MPEITIOMEH K NaJbHEHIIEH TPAJIUIIMOHHON JIEKIIMU U UCIOJIb30BaThCA
JUISL aKIICHTUPOBAHUSI BHUMAHUS ayIUTOPUN HA U3y4aeMOM MaTepHare.

KosutokBuymM — BuJ ydeOHBIX 3aHATHHA, NPEACTABISAIOMUNA CO00M 0OCYXKICHHE IO
PYKOBOJCTBOM  IMpemojaBaTelis IIMPOKOTO Kpyra mpoOiieM, HampuMmep, OTHOCHUTEIBHO
CaMOCTOSITENILHOTO OOJBIIOTO pa3jiena JEKIMOHHOTO Kypca WM OTIEIbHBIX YacTell KaKoH-InOo
KOHKpETHOM TeMbl. OH MOXET BKJIIOYaTh BOMPOCHI M TEMbl W3 H3y4aeMOH AMCLUMIUIMHBI, HE
BKJIIOYEHHBIE B TEMbI MMPAKTUUECKUX U CEMUHAPCKUX 3aHATUNA. KOJIJTIOKBHYM MOXET MPOBOAUTHCS B
¢dopme HHAMBHIYaTbHOM Oecelbl MperoaBaTesisi CO CTYIEHTOM HIIM KakK IPYIIOBOE 00CYXICHHE.

Pa30op KOHKpeTHBIX cUTyanuii (keiic-MeTom). MeTon KeWCOB TpENCTaBiIsIeT COOOH
U3y4eHUEe, aHalM3 W MPUHATHE pELICHUH IO CHUTyallMd, KOTOpas BO3HHUKIA B pe3yibTare
MPOUCHIEIINX COOBITUH, PpEANbHBIX CUTYallud MM MOXET BO3HUKHYTh IPH OIpPEIEICHHbBIX
00CTOSITENCTBAX B KOHKPETHOM OpraHu3aluy B TOT WK HHOM MOMEHT BPEMEHHU.

JenoBasi urpa — hoopmMa BOCCO3aHUS MPEAMETHOTO U COIUATBHOTO COACPXKaHUs Oyaymiei
npo(heCCHOHANLHOW JIeATENHHOCTH CIHEIUANINCTA, MOJCIHPOBAHHUS TEX CHCTEM OTHOIICHHIA,
KOTOpBIC XapaKTEPHBI UISI STOW NEATEIHHOCTH, MOACIUPOBAHUS MPO(ECCHOHANBHBIX MPOOIeM,
pEANbHBIX TPOTHBOPEYHMA M 3aTPyJHEHHH, HCTBITBIBAEMBIX B TUIUYHBIX NPO(HECCHOHATHHBIX
npoOsieMHbIX curyanusx. CyIecTBeHHbIE TPU3HAKU JIEJIOBOM UTPHI: — MOJCIMPOBAHUE IMpoIiecca
Tpyna (IeATEeIPHOCTH) PYKOBOAUTEIECH M CHEIMAIUCTOB MO BBIPAOOTKE MPOodheCcCHOHATHHBIX
pelieHuit; — Hanu4ue OOIIeH 1eN Y BCEH TPYIIBI, — paclpeesieHne pojiel MEXIy ydacTHUKaAMU
UTPBl; — pa3jMyUe POJIEBBIX Lieel MpH BhIPAOOTKE pEIIeHUH; — B3aMMOJEHCTBHE YYaCTHHKOB,
UCTIONTHSIONMX T€ WU HWHBIE POJIM; — TPYIIOBas BBIPAOOTKA pPEUICHWH YYaCTHUKAMH WTPHI; —
peanuzanys NErNOoYKH pPEeIIeHUH B UTPOBOM IIpOliecce; — aJbTePHATUBHOCTh PELICHUM; — HaIU4Yue
YIPaBISEMOT0 SMOIIMOHATILHOTO HAMIPSKEHUS

KomnbioTepHasi cuMyJIsiliusi — 5TO MaKCUMAaJIbHO NPUOIMKEHHAs! K peaJIbHOCTH UMUTAIHS
Pa3TUYHBIX TPOIECCOB U (WJIHM) NEATEIHHOCTH C HCIOIH30BAHHEM MPOrPAMMHOTO O0ECIIeYCHHS
00pa30BaTebHOTO HA3HAYCHUSI.

4. OneHO4YHbIE CPEACTBA sl TEKYILIEro KOHTPOJIAA yCIIeBAeMOCTH U ITPOMEKYTOYHOIM
aTTecTalnuu.
4.1 ®oH OLIEHOYHBIX CPEACTB Il MPOBEACHNS TEKYLIEero KOHTPOJIS.
Crucok TeoOpeTHYeCKUX BOMPOCOB (7151 HOJATOTOBKHU K 3aUeTy)
1. DBomrouMs KOMIBIOTEPHBIX CETEH
OO0111e MPUHIKIIBI TOCTPOSHUS CETEH
KommyTanus kaHaI0B U MAKETOB
CranmapTuzanus ¥ KiaccupuKaius ceren
CereBble XapaKTEPUCTUKU U KAYECTBO OOCTYKUBAHUS
JIunuu cBs3u
KonupoBanue n MyJnbTUILNIEKCUPOBAHUE TAHHBIX
Texnonorun nepsuunbix cereii PDH nu SDH
Texnonoruu nepsuunbix cereit DWDM u OTN
10 TexHomorun GpuU3NIECKOro YpOBHs OECIIPOBOAHBIX CETEH
11. becnpoBoIHbIE JTOKAJIbHBIE U IEPCOHAIBHBIE CETH
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12. MoOuibHBIE TEIEKOMMYHHUKAIIHOHHBIE CETH
13. Uadopmarmonnsie ciyx0b1 [P-cereit

14. Ciyx06a ynpaBiieHUs CEThIO

15. AnnapaTHas 3aBUCUMOCTb U IEPEHOCUMOCT.

4.2 ®oH OLIEHOYHBIX CPEICTB ISl MPOBEACHUS MPOMEKYTOUYHOM aTTecTallum.

Cnncoxk THOBBIX AJITOPUTMOB (TSI CAMOCTOSITEIILHBIX 3aHATUN U 3a4€Ta)
1. AmantuBHOe Bemanue U Texgoiorust DASH

Cetu pacrnipoctpanenust koHteHTa (CDN)

[Tpumepsr: Netflix, YouTube u Kankan

[P-tenedonus

BoccraHoBineHne NOTEPSIHHBIX TAKETOB

UccnenoBanue VolP-npunosxxenus Ha npumepe Skype

[TpoToxobl 11t 0OILIEHUS B PEKUME peaIbHOTO BpEMEHHU

IIporokon RTP

9. IIporokon SIP

10. Ilonnepkka MyJIbTUMEIUITHBIX CEPBUCOB Ha YPOBHE CETH

11. OueHka ceTeBbIX peCypcoB B YCIOBUSIX

12. HerapaHTUPOBAaHHOM TOCTaBKH

13. TlpenocraBieHre HECKOIBKUX KaTETOPHIA OOCTYKUBAHHS

14. Apxurekrypa DiffServ

e A e

IIpuMepHbIe TeMbl pedepaTUBHBIX J0KJIA/10B

ATaky Ha TPAHCIIOPTHYIO HHPPACTPYKTYpPY CETU
Be3onacHOCTh MPOrpaMMHOTO KOJIa U CETEBBIX CITYkKO
[TonsiTue o cereBoit 6€30MacHOCTH

OcHOBBI KpUnTOrpapuu

[MudpoBanue ¢ CAMMETPUYHBIMU KITFOUaMHU
HIudpoBanue ¢ OTKPHITHIM KIIOUOM

[{emocTHOCTH cOOOIIEHNH U ITU(POBBIC MTOITUCH
Kpunrorpaguueckue x3m-QyHKIuU

9. Kon ayrenTuduxanuu cooOmeHus

10. udpossie noanucu

11. Ayrentudukanuss KOHEYHONH TOUYKH

12. ObecnieueHne 6e30MaCHOCTH ICKTPOHHOM MOUTHI

13. be3onacHasi 3JIEKTpOHHAs 1MOYTa

14. PGP, 3amura TCP-coequnennii npu nomouu texsoaoruun SSL
15. bezonacHocTh Ha ceTeBOM ypoBHeE: IPsec u BupTyanbHbIe
16. gactuble cetn IPsec u BupTyanbHble yacTHble cetu (VPN)
17. Ipotokonst AH u ESP

18. be3omnacHele acconanyu

19. Jleittarpamma IPsec

20. IKE: ynpasneHue kiato4amu 1pu npuMmeHenuu [Psec

21. 3amuTa 6€CIpOBOAHBIX JTOKAIBHBIX CETECH

A e

Kpurepun oueHuBanus pe3yJbTaToB 00yUYeHHUsI

Kpurepun onieHrBaHMs 10 3a4€TYy:

«3aUTE€HO»: CTYIEHT BJAJEET TEOPETUYECKUMHU 3HAHUSMHU [0 JTaHHOMY pasleny, 3HaeT
(dopMBI OMyCKaeT He3HAUUTENbHbIE OTMOKH; CTYJJEHT YMEET MPABUIBLHO OOBSICHITH MaTepuall,
WUTIOCTPUPYS €ro IpUMepamMu

«HEC 3a4YTCHO». MarcpHal HC YCBOCH WM YCBOCH YaCTUYHO, CTYACHT 3aTPyAHACTCSA
MPUBECTU MIPUMEPHI, TOBOJIHHO OTPaHUYEHHBIM 00bEeM 3HaHUN IPOrPaMMHOTO MaTepHara.



OL[GHO‘-IHI:IG cpeacTBa IJjid MHBAJIMAOB U JIUI] C OTPAHUYCHHBIMU BO3MOKHOCTSAMU 3JOPOBbA
BBIOMPAIOTCS C YUETOM MX HHIUBUIYATBHBIX MCUXO0(PU3UUIECKIX OCOOCHHOCTEH.

— [Ipu HeO6XOI[I/IMOCTI/I HHBaJIMAaM U JIMaM C OIrpaHUYCHHBIMH BO3MOKHOCTSAMU 3JOPOBbBA
NPEJOCTABIISICTCS TOTIOIHUTEIFHOE BPEMs JIJIs IIOATOTOBKM OTBETA Ha 3K3aMEHE;

— MpH MPOBEJCHUU NPOLEIYPHl OLECHUBAHUS PE3YJIbTATOB OOyYEHHS WHBAIWIOB U JIUI] C
OTPaHUYCHHBIMUA BO3MOXKHOCTSIMH 3I0POBBSI TIPEAYCMATPUBACTCSI UCTIOIH30BAHNE TEXHHUUECKUX
CpcacTsB, HeO6XOI[I/IMI>IX HM B CBA3U C UX WHIWBUAYAJIbHBIMU OCOGGHHOCTHMI/I;

— MPH HEOOXOAUMOCTH TSI O0YYAIOIIUXCSI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbSI H
HHBAJIMAOB IIponcaypa OLCHUBAHUA PC3YJIbTATOB O6y‘-IGHI/I$I 10 OUCHOUIIJIIMHE MOXKET
MPOBOJUTHCS B HECKOJIBKO ITAIIOB.

Hpouez[ypa OLICHUBAHUA PE3YJIbLTATOB OGY‘-IGHI/IH HWHBAJIMAOB U JiMI C OTpaHUYCHHBIMU
BO3MOXXHOCTSIMH  3JIOPOBbsSI 10 JTUCHHIUIHHE (MOMYJO) TPEIyCMAaTPUBAET TPEIOCTABICHHUE
uHpopMmanuu B (opMax, aZanTUPOBAHHBIX K OrPAaHMYEHHUSM HMX 37I0pOBbS U BOCIPHUATHA
uH(pOpMaIUu:

Jl1st AL ¢ HapyIeHUsAMU 3pEHUS:

— B IIeYaTHOU (popMe YBEITUUCHHBIM MIPUPTOM,

— B hopMe IEKTPOHHOTO TOKYMEHTA.

JAist U1 ¢ HapyIIeHUSIMH CITyXa:

— B re4yatHo# (opwme,

— B popMe 2IIEKTPOHHOTO TOKYMEHTA.

I[J'I)I JIIy ¢ HAPYUICHUAMU OTIOPHO-ABUI'ATCIIBHOIO alIapara:

— B IIeUaTHOU opme,

— B hopMe IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET OBITh KOHKPETU3UPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.

5. IlepeyeHb OCHOBHOM W JOMOJHHMTEJILHOH y4eOHON JIMTepPaTypbl, HEOOXOAUMON 1JIs1

OCBOEHMS TMCHUILIMHBI (MOTYJIsI).

5.1 OcHoBHas JUTEpaTypa:

1. Temsbyx C.C. Cetn OBM u TenekoOMMyHUKAIMK. APXUTEKTypa U OpraHu3aIus: yaeOHoe
nocooue [Onexktponnblii  pecypc]. —  CII6.: Jlanp,  2022. -  URL:
https://reader.lanbook.com/book/206585

2. CepreeB A.H. OcCHOBBI JOKaJIbHBIX KOMIBIOTEPHBIX ceTed, 3-¢ u3A. [DJIEeKTpOHHBIN
pecypc]. — CII6.: JIansp, 2023. — URL: https://e.lanbook.com/reader/book/ 321215
5.2. JlonoHuTeILHAS IMTEPaTYpa:

1. Kypasner A. E., MakmanoB A. B., Teiaeikaps JI. H. MH)okOMMYyHHUKAITMOHHBIE CUCTEMBI:
pOTOKOIEI, HHTep(heics u cetu. [IpakTukym: YdyebHoe mocobue, 3-¢ u3f. [DIeKTPOHHBIH
pecypc]. — CII6.: JIansp, 2024. — URL: https://e.lanbook.com/reader/book/379355

2. Axmapos IL.b. Kommnbiorepusie cetu. JlabopaTtopHbslii mpakTukym: YdeOHOe mocobue is
BY30B [DnexTpoHHbIHA pecypc]. - CIIb.: Jlanp, 2024. - URL:
https://e.lanbook.com/reader/book/362876.

5.3 llepuoguyeckne U3TaHUA:
He npenycMoTpeHnsl
6. HNHTepHeT-pecypcbl, B TOM 4YHCJ€ COBpeMeHHbIe NpodeccHOHATbLHBIE 0a3bl
JAHHBIX 1 THGOPMALMOHHbIE CIPABOYHBbIE CHCTEMBI
JIeKTPOHHO-0u0MoTeuHbIe cucTeMbl (IBC):
SBC «IOPAWUT» https://urait.ru/
ABC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAVH» www.biblioclub.ru
OBC «BOOK.ruy» https://www.book.ru
9BbC «ZNANIUM.COM» www.znanium.com
OBC «JIAHb» https://e.lanbook.com
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IIpodeccuonaibHblie 6a3bl JAHHBIX:

1.

SNk v

~

8.
9.

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

XKypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/

Hayunast snexkrponnas 6uommoreka (HOB) http://www.elibrary.ru/

ITonHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAYYHBIX KypHaAJIOB Ha Poccuiickoit
miaTdopme HaydHbIX xKypHaaoB HOMKOH http://archive.neicon.ru

HanmonaneHast anekTpoHHass OuOmmoTeka (AOCTYNm K DIEKTPOHHON OuOIMOTEKe

nucceptaruii Poccutickoit rocynapcrBenHou oubaunorexu (PI'B) https://rusneb.ru/
[Ipesunentckas 6udanorexa uM. b.H. Enpriuna https://www.prlib.ru/
OnektponHas kojutekius Oxcdopackoro Poccuiickoro @onma

https://ebookcentral.proquest.com/lib/kubanstate/home.action

10.
11.
12.

Springer Journals https://link.springer.com/
Nature Journals https://www.nature.com/siteindex/index.html
Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

13.
14.
15.
16.
17.
18.

Ll s

ARG

10.
1.
12.
13.
14.

Springer Materials http://materials.springer.com/

zbMath https://zbmath.org/

Nano Database https://nano.nature.com/

Springer eBooks: https://link.springer.com/

"Jlekropuym TB" http://www.lektorium.tv/

VYuusepcurerckas nHpopmarmonnas cucrema POCCHUS http://uisrussia.msu.ru
HNudopMannoHHbIe CIPABOYHbIE CHCTEMbI:

KoncynperanT [Ltoc - cipaBovHas mpaBoBasi cucTeMa (JIOCTYII IO JIOKAJIbHOM CeTH ¢
KOMITBIOTEPOB OMOITMOTEKH)
Pecypcsbl cBOOOAHOTO 10CTYyNA:

AMepuKaHCKas maTeHTHas 6a3a JaHHBIX http://www.uspto.gov/patft/

[TomHbIe TEKCTHI KaHAZCKUX AUCcepTaluii http://www.nlc-bne.ca/thesescanada/

KubepJlenunka (http://cyberleninka.ru/);

MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit deneparnun
https://www.minobrnauki.gov.ru/;

®enepanbHblil mopran "Poccuiickoe obpazoBanue" http://www.edu.ru/;

Nudopmanmonnas cucrema "EnnHoe OKHO J0CTymna K 00pa3oBaTeIbHBIM pecypcaM
http://window.edu.ru/;

Ennnas xomnekus nudpoBbix 00pa3oBaTenbHBIX pecypcoB http://school-
collection.edu.ru/ .

®denepanbHbIi IEHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

ITpoekT ["'ocyaapCTBEHHOTO MHCTUTYTA pyccKoro sizbika uMeHu A.C. [lymkuna
"Obpa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

CnpaBouHo-uHpOpMaMOHHBIN TTopTal "Pycckuit s3p1k" http://gramota.ru/;

Cayx0a TeMaTHUeCKuX TOJKOBBIX cloBapei http://www.glossary.ru/;

CrnoBapu u >HIMKIoNeaAnH http://dic.academic.ru/;

O6pazoBarenpHblil opTan "Yuebda" http://www.ucheba.com/;

3akonomnpoekT "O6 odpazoBanun B Poccuiickoit @enepanuu’. Bonpockl 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

n

CoOcTBeHHBbIE YJIEKTPOHHBbIE 00pa3oBaTe/ibHble U MHpopManuoHHbIe pecypcbl KyoI'Y:
1. Cpena MOIyIBHOTO JMHAMUYECKOTO 00yueHus http://moodle.kubsu.ru
2. ba3za y4eOHBIX IJIaHOB, y4€OHO-METONYECKUX KOMILJIEKCOB, IMTyOJIMKAIMK U KOH(DepeHIIniA
http://mschool.kubsu.ru/




3. bubanorexa nHHOPMAIIMOHHBIX pecypcoB Kadeapbl HHYOPMAIIMOHHBIX 00pa30BaTEIbHBIX
TexHojoruit http://mschool.kubsu.ru;

4. DOnextpoHHbIN apxuB qokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

5. DneKTpoHHBIE O00pa3oBaTeNIbHBIC pECYpCchl Kadeapbl HHGOPMAIMOHHBIX CUCTEM WU
TexHosoruii B obpazoBanuu KyOI'Y u nayuno-meroamdeckoro sxkypHaia "LIIKOJIBHBIE
I'OAbI" http://icdau.kubsu.ru/

7. Mertoauyeckue YyKazaHUusl A OOy4YalOIIUXCH 10 OCBOCHMIO MCHHUILIHMHBI
(Mmoayas).

CornacHo y4yeOHOMY IUIaHY JUCHUIUIMHBI «AJIMUHUCTPUPOBAHHE 3alUIICHHBIX
UH(POPMALIMOHHBIX CUCTEM (CeTeil)» UTOroBoil (opMoi KOHTpouis siBisieTcs 3ader. s craun
3ayeTa MarucTp JOJDKEH HaAyYUThCS Ha JIaOOpATOPHBIX 3aHATUAX pellaTh MPaKTHYECKUE 3a/1aHus
Mo TeMaM pa3fenoB 1-3, BBINOJHATH JOMAIIHWE 3aJaHusl. TUIbl MPAaKTUUYECKUX 3aJaHUi Ha
3a4eT COOTBETCTBYIOT 3aJaHusAM. Takxke Ha 3a4eTe MarucTpam MNpeUlararoTcss U TEOPETHUYECKUE
3a/IaHMs], COCTOSIIIUE B MUCbMEHHOM OTBETE Ha OJIMH U3 BONPOCOB. KOIM4EeCTBO MPaKTHUYECKUX U
TEOPETUYECKUX 3a/laHui 3aBHCUT OT AKTUBHOCTU U PE3yJbTaTUBHOCTH pabOThl Marucrpa B
TEYEHHE CEMECTPA.

BaxneiimuM sTanoMm Kypca SBISETCS CaMOCTOSTENbHas paldoTa M0 JUCLHUILIMHE
(MoyJTI0).

JlJis TIOATOTOBKHM K OTBETaM Ha TEOPETHUYECKHE BOIPOCHI B XOJ€ KOHTPOIBHBIX PaboT H
Ha 3a4eTe MarucTpaM JOCTAaTOYHO HCIMOJb30BaTh MaTepuai JIEKIHil. Bech 3TOT TeopeTHdecKuil
MaTepua COACPKHUTCS B YIEOHBIX OCOOMSIX U3 CIHCKA OCHOBHOM JUTEpaTyphl. Jlns u3ydeHus
TEOPETUUECKOr0 MaTepuana, He0OXOAUMOro ISl MOATOTOBKU pedepaTUBHOrO AOKIaaa, KpoMe
OCHOBHBIX MCTOYHUKOB JINTEPATYpPbl BO3MOKHO HMCHOJb30BaHUE JOMOJHUTEIBHBIX UCTOYHUKOB
u HWutepHer-pecypca. B ciydae 3aTpynHEHUMN, BO3HUKAIONIMX Yy MAarucTpoB B MPOILIECCE
CaMOCTOSITEJIbBHOTO H3y4Y€HHUs TEOPHH, MPENoJaBaTelib pa3zbACHIET CIOKHbIE MOMEHTBHI Ha
KOHCYJIbTALUSAX.

8. Ilepeyenbr MH(MOPMANMOHHBIX TEXHOJOTHI, NCMOJIb3yeMbIX MPH OCYHIECTBJIECHHH
00pa3oBaTeILHOIO NMPoLecca Mo JMCUUILIHHE (MOIYJIIO).

8.1 llepeuenb MHGOPMANMOHHBIX TEXHOJIOT M.

Bbruncrienust B maketax KOMIIbIOTEpPHOH anreOpsl Ha oTpsiToM kKoge GAP4.9.13 u Sage
8.3

S3p1ku iporpammupoBanus Python u C/C++.

8.2 [lepeuenb HE0OXOAUMOTO MPOTPAMMHOI0 O0ecreYeHus .

a) nepeveHb JULIEH3MOHHOI0 MPOIPAMMHOI0 00ecleYeHHs:

B) [lepedyennb cB00OOIHO PACTIPOCTPAHSIEMOI0 MPOrPAMMHOTI0 o0ecreyeHust

Ne ITepedyeHb cBOOOJHO PACHIPOCTPAHSIEMOI0 IPOrPAMMHOIO o0ecneyeHust

1. [Taker komnbroTepHOH anredprl Sage 8.3. OdunmanbHbIi cailt http://sagemath.org/

2. [Taker xommbroTepHOIl anredpel Gap4r9p3. OdunmaneHeli caift http://www.gap-
system.org/

3. [Taker xommbtoTepHoii  anredpsr PARIGT  2.11.  Odunmanbheiii  cailt
http://pari.math.u-bordeaux.fr/

4. bubnuoTeka mis paboThl ¢ 6onbmuMu 1enbiMu ynciiamu GMP 6.1.2. OdunnansHbIit

caift https://gmplib.org/

S3p1k mporpammupoBanus Python. Odunmanshsiii caidt https:// www.python.org/
S3p1k porpammupoBanus Julia. Odunmansueiil caifT http:/julialang.org/

S3p1k mporpammupoBanus Cython. Odurmansaeiii cait http://cython.org/
Kommunsatop PyPy, ontumusupyromuii kox Python u Cython. Odunmanbusiii cailt
http://pypy.org/

0. Python B oOnake, nHTerpupoBaHHas cpeaa paspadbotku Anaconda. OdurmanbHbIN
caift https://store.continuum.io/cshop/anaconda/
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10. | Maremarnueckue makersl Python, mpoekr SciPy. Odunmansaeii — caift
http://www.scipy.org/

11. Kmmentckas OoC Debian 9.5. OdunmanbHbIT calT
https://www.debian.org/index.ru.html

12. | U3parensckas cucremMa LaTeX/MiKTeX 2.9. OdunmanbHBIN caiT
http://www.miktex.org/

13. | Ytunutsel PyccunoBuua https://technet.microsoft.com/ru-ru/library/bb545021.aspx

14. | Anamus 3ammmenHocty cet Kali Linux 2018.3. https://www .kali.org/

15. | Ananus 3anmmenHoctd cetd Snort 3.0. Odunmanbubil cailt https://www.snort.org/

16. | Oducnas  cucrema Apache OpenOffice 4.1.5. Odununanbupiii  calT

https://www.openoffice.org/ru/

8.3 llepeuenb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. CrpaBouno-nipaBoBas cucrema «Koncynprant [Tmrocy (http://www.consultant.ru)
2. Dnexrponnas oubanoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/
3. DnexTponHas 6ubnmoreka http://gen.lib.rus.ec/

9. MarepuaJbHO-TeXHHYECKAS

0aza, HeoOxoamMasi I  OCYLIECTBJICHUS

00pa30BaTeJbLHOIO MpoIecca Mo AUCHUIJINHE (MOAYJII0).

MaTepI/IaJIBHO-TeXHI/I‘-ICCKOG obOecrieueHue JUCIHHUITIINHBI

Ne Bua pabor
(MOmyJIs1) M OCHAIIEHHOCTh
l. JlekuuonHsble 3ansaTus | JIeKIMOHHAsA ayIUTOpHUs, OCHAIIEHHAs IPE3EHTALMOHHOU
TEXHUKON (NIPOEKTOp, OJKpaH, KOMIBIOTEP/HOYTOYK) |
COOTBETCTBYIOIIMM TporpamMmHbeiM  obecrieuenueM  (I10)
[Iporpammsi, JEMOHCTPALINH BUJIEO MaTepHuaioB
(mpourpsiBatens « Windows Media Playery). [IporpamMmsr mist
JEMOHCTpAIMN W cO3/JaHus mpeseHtanuii («Microsoft Power
Pointy).
2. Cemunapckue 3ansatus | He mpeaycMoTpeHsl
3. JlaBoparopHbie Jlaboparopus, YKOMIUIEKTOBaHHAas  CIEHUAIU3HUPOBAHHON
3aHATUS Me0enbl0 M TEXHUYECKUMHU CpEICTBAaMH OOydeHus —
KOMIIbIOTEpaMHU ¢ npenycraHoBieHHbIMU GAP u Sage
4. Kypcosoe He npenycmotpeno
IIPOEKTUPOBAHUE
5. ['pynnoBbie AyIuTopus 1715 TPYIIOBBIX 3aHATUMN
(MHIUBUAYATbHBIC)
KOHCYJbTAI[U
6. Texkymuidi  KOHTPOJIb, | AyIUTOPUS JIA TPYNIOBBIX 3aHATHI
IIPOMEXKYTOUHAs
aTTecTanus
7. CamocrosiTenbHas Kabuner g caMmocTosATenbHOH  paboThl, OCHAIICHHBIN
pabora KOMITBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO MOJKIIOYEHUS K

cetu «/HTEepHET», IPOrpaMMONl 3KPaHHOIO YBEIWYEHUS U
o0ecIeueHHbIN JIOCTYNIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA.




