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1 Henu n 3a1a4u U3yYeHUs1 TUCHHUILINHBI (MOIYJIsT).

1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.

[lenp OCBOGHHWS AWCHMIUIMHBI — PAcCMOTPEHHE 3anad  MHPOpMATH3AUU U
byHIaMEHTAIbHBIX TPOOJeM OpraHu3aluud U (QYHKIIMOHUPOBAHUS KOMIBIOTEPHBIX CeTeil
JIOKAJIbHBIX U TJI00ANbHBIX. M3ydueHune 3ToON AUCIUIUIMHBI SBJISIETCS BaXKHOM COCTAaBHOM 4acThlO
COBPEMEHHOr0 MaTeMaTH4ecKoro 00pa3oBaHusl M 00pa30BaHUs B 00JACTH KOMITBIOTEPHBIX HAYK.

1.2 3aga4yu AUCHUINJIMHBI.

3aaur OCBOCHUS AUCUUILIUHBI «AJIMUHUCTPUPOBAHUE 3AIIUIIEHHBIX HHHOPMAIIMOHHBIX
cuUcTeM (ceTeil)» HMEIOT IeNbl0 OO0Yy4YHTh MarucTpoB paboTe C COBPEMEHHBIMH CETEBBIMU
ONEPAIMOHHBIMU CHCTEMaMU U KOMIIBIOTEPHBIMU CETSIMH Ha YPOBHE, KOTOPBIM MO3BOJHI Obl
KBATM(UIIMPOBAHHO YCTAHABIIMBATh, HACTPaWBaTh, aJMUHHCTPUPOBATH, MOJCPHUZUPOBATH U
yYCTpaHATh HEUCIPABHOCTH B pabOTE UCIONIb3yeMO HHPOPMAIIMOHHOI CETH.

OOy4eHre MarucTPoOB MO KypCy «AJIMHUHHCTPUPOBAHUE 3aIUIIEHHBIX HHPOPMAITHOHHBIX
cucmem (ceTei)» MOJKHO CIOCOOCTBOBaTh BOCHUTAHUIO y HHUX CTPEMJICHUS K MOCTOSTHHOMY
MOBBIIICHUIO MPOPECCHOHATBHON KOMIIETEHTHOCTH, MPOGECCHOHATBHOIO KPYyro3opa, YMEHHS
OpPUEHTUPOBATHCS B TCHACHIUSAX U HAMIPABICHUAX PA3BUTHUS HHPOPMAIIMOHHBIX TEXHOJIOTUH.

MaructpadTsl 03HAKOMSTCS C HCTOPUEH BO3SHUKHOBEHHMS M COBEPIICHCTBOBAHMS
KOMITBIOTEPHBIX CETEH;

DBOJIIOIHS KOMITBIOTEPHBIX CETEH;

OO0111e NPUHIKUIBI IOCTPOCHUS CETEH;

KoMmmyHuKkamus kaHaJIOB U MTaKETOB,;

ApXHUTeKTypa, CTaHIapTH3AIUS U Ki1acCu(UKaIus ceTe.

1.3 MecTo AucumInHbI (MOAYJis) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMBbl.

JucuumniuHa «AIMUHUCTPUPOBAHKE 3AIUIICHHBIX HH)OPMAIIMOHHBIX CUCTEM (CeTeil)»
OTHOCHUTCSI K 4acTH, (popMUpyeMoil ydaCTHHKaMu 0Opa30BaTeNbHBIX OTHOIIEHWH Onoka bl
" Nucuurnuasl (Moaynu)" yuebHoro miana b1.B.08.

JlaHHasi TUCHUITIMHA, KaK TPOrpaMMHO-annapaTHas OCHOBA MPOTPaMMUPOBAHUS, TEOPUHU
ceTeil, Kpunrtorpaguu, TEOPUU 3aAlIMIIEHHBIX HHPOPMAIMOHHBIX CHCTEM, IpHU3BaHa
COJICHCTBOBAaTh (PyHIaMEHTANU3alUKd 00pa30BaHUsl, YKPEIUIEHUIO MPABOCO3HAHUS U Pa3BUTHIO
CHUCTEMHOI'O MBIIIJIEHUSI MaruCTpoB. A TaKk)Xe Pa3BUTHIO HAaBBIKOB IMPUMEHEHUS COBPEMEHHBIX
KOMITHIOTEPHBIX CPEJICTB JIJISl PEIICHUS €CTECTBEHHO-HAYYHBIX MPOOIIEM.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH 0CBOCHHS 00pa30BaTeJIbHOI IPOrpaMMBbl.
Pe3ynbrarel 00y4eHus MO AUCHIUTIIINHE

(3Haer, ymeeT, BlajeeT
(HaBBIKM U/WUITU OTIBIT JESTEIILHOCTH))
IIK-5 crnocoOHOCTh BBIMOMHATH PaOOThl O YCTAHOBKE, HACTPOMKE W OOCITYXKHBaHUIO
MPOrPaMMHBIX, TMPOTPAMMHO-AMIMAPATHBIX (B TOM YHWCIE KPUOTOTpaUUYECKUX) CPEACTB
3aIuThl HH(OpMaLIUU

KO,I[ N HAUMCHOBAHHC I/IH,Z[I/IKaTOpa*
JOCTHXXCHHA KOMIICTCHIIMH

HIIK-5.1 Opranuzyet nHGOPMAIIIOHHYIO
Cpelly B COOTBETCTBHUM C IPaBOBBIMU
HOpMaMu u periaameHTamMmu
npodeccuoHaTbHON JIESTENIBHOCTH
YUpEXKJIEHUS WIH OpraHu3aluu

UIIK-5.2 Bnaneer OCHOBaMHU
MH(OPMALIMOHHBIX TEXHOJIOTUH, yMEeT
poeCCHOHATIBHO OIPENEIUTh YPOBEHb
HEO0OXO0IUMOTO MPOrpaMMHO-
anmapaTHoOro o0ecrnevyeHus 3auumaeMon
MH(OPMALIMOHHON CUCTEMBbI

NIIK-5.3 MwMeeT HaBBIKM YCTAHOBKH,
TECTUPOBAHUS u O0OHOBJICHHUS

3HaTh:

O KOMITBIOTEPHOU peanu3arui HHHOPMAITMOHHBIX
00BEKTOB.

CBsi3n KOMITBIOTEPHOM anreOpsl W YHUCICHHOTO
aHalImM3a.

DNIEMEHTHI TEOPUU CIOKHOCTH AIITOPUTMOB.
VMmeTs:

OnpenensiTh CTPYKTYPhI TaHHBIX B KOMITBIOTEPHOM
anredpe.
Hcnonn3oBarh
BEIUHCIIEHUH.

TCXHUKY CHMBOJIBHBIX




Pe3ynbrarel 00y4eHus MO AUCHUIIIIMHE
(3Haer, ymeer, BlIaJeeT

(HaBBIKW W/WJTU OTIBIT ACSATEIHHOCTH))

IPOrpaMMHO-aNNapaTHOrO  OCHAIIeHus | [[puMeHATh OCHOBHBIE MaTeMaTHUYECKUE METOJIbI,

aIMMHHUCTPUPYEeMOH MH(OPMALUMOHHON | HCIOIb3yeMbIe B aHanmze TUIIOBBIX

CUCTEMBI (CETH) KPUNTOTPaPUUECKUX AITOPUTMOB.

Bnanets HaBbIKamu:

KJIacCU()UKALIMU CUCTEM KOMIBIOTEPHOU alreOpshl;

OPUEHTHPOBAThCS B THUIOBBIX apXUTEKTypax

BBIUUCIIUTENILHBIX POLIECCOB;

WCIIOJIb30BaHUs  OUONIMOTEKH  aNrOpuTMOB U

MAKETOB PACHIMPEHHUS;

MOMCKA M HCIOJIb30BAHUS COBPEMEHHOM Hay4HO-

TEXHUYECKON JUTEpPaTypoi B obnactu

CHUMBOJIbHBIX BBIYHCIICHHH.

Koxa u HanmeHoBaHue nHIUKAaTOpa™
JOCTHKEHHUSI KOMIICTCHIINHU

2. CTpyKTypa M coaep:KaHue THUCHUIINHBI.

2.1 PacnpenesieHue TPyA0€MKOCTH JUCIHMILIMHBI 110 BHAaM padoT.

Obmas TpyA0EMKOCTh IUCHHUIUINHBI cocTaBisieT 3 3a4. ef. (108 vaca), ux pacnpeneneHnue
0 BHJIaM pa0oT MPEICTaBICHO B TaOIHUIIE.

Bun yuebnoii pabotbl Bcero CemecTtpsl
4acoB (dachrn)
1
KonTakTHasi pabora, B TOM 4ucJe:
AyauTOpHBIE 3aHATHS (BCEro): 32 32
3aHsATHA JTEKIIMOHHOTO TUTIA 16 16 - - -
JlaGopaTopHbIe 3aHATHS 16 16 - - -

3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPHI,
NPaKTUICCKHE 3aHSTHS)

WNnas koHTaKkTHasA padora:
KonTpons camoctostensHol padotsl (KCP)

IIpomexyrounas arrecranus (MKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM 4HcIe: 758 | 758
Kypcogas pabora - - - - -
ITpopaboTka yuebHOro (TeopeTuyecKkoro) MaTepuana 30 30 - - -
BeInonHenue WHAMBU YA IbHBIX 33aHUi (TOATOTOBKA 19 19 i i i
COOOLIeHUH, Tpe3eHTaluil)
Pedepar 10 10 - - -
IToaroroBka K TEKyIemMy KOHTPOJIIO 16,8 16,8 - - -
KoHTpoJnb:
ITonroroBka K 3auety - -
OO0mas Tpy10eMKOCTh yac. 108 108 - - -
B TOM YK CJIe KOHTAKTHASA 322 | 322
pabora
3a4. e/l 3 3

2.2 CTpyKTypa AUCHUILIMHBI:
Pacnpenenenue Bu10B ydeOHON pabOThI M UX TPYJOEMKOCTHU IO pa3JieaM JAUCIUILITUHBIL.



Pasnenbl qucnuIuinHbl, u3ydaemeie B 1 cemectpe (ounas ¢popma)

KonunuectBo yacos

AynutopHas preayan
Ne HaumeHoBaHHe pa3enoB YAMTOP TOpHast
Bcero pabora

pabota

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

OOm1ast XxapaKTepUCTHKA KOMIIBIOTEPHBIX CETEH 1

1 |ceTeBbIX onepaluoHHbIX cucTeM. CeMrypOBHEBas 28 4 4 20

MOZCIIb CETHU, Y3JIbl U KOMIIOHCHTBEI CCTH.

YnpaBieHne OCHOBHBIMH PEeCypcaMy KOMITbIOTEPHBIX
o |cereil. 3amuTa nepumerpa cetu. DaerpBosl, 28 4 4 20
aHanM3aTopsl ceTH, TexHosoruu Cisco.

JlokanbHbIe U TI00AIBHEIE CETU. TEXHOIOrNU
3 |Aurepuer. IIpotokosl ceteit. MeTombr Web- 26 4 4 18
MIpOrpaMMHUPOBaHUS.

ApPXUTEKTypa CETEBbIX MPUIIOKEHHI,
BzaumoneiictBue nporeccoB TpaHCOPTHBIE

4 CITYy>KOBI, TOCTYIHbIC TpUIOXKeHusIM, TpancroptHeie |258| 4 4 17,8
CITykO0BbI, TIpeiocTaBisieMblie THTepHETOM,
[TpOTOKOJIBI IPUKIIATHOTO YPOBHSI.
16 16 75,8

HUmoeo no oucyuniune:

[Tpumeuanue: JI — nexuuu, 113 — mpaktudeckue 3anatus / cemuHapsel, JIP — nabGopaTtopHbie
3anstusa, CPC — camocrositensHas pabota Maructpa

2.3 Coaeprxanue pa3aeoB AMCHUIIHHBI:

2.3.1. 3aHATHSA JEKIMOHHOTO THIIA

®opmMma
HanmenoBanue P
Ne asena Copneprxanue paszaena TEKYLIETO
P KOHTPOJISI
1 2 3 4
1 |O6mas xapakTepucTHKa | DBONIOLUS KOMIBIOTEPHBIX CETEN P
KOMITBIOTEPHBIX ceTeli u| OOIIue NPUHLUIILI TOCTPOSHHS CETEN
CETEBBIX OIEPALlMOHHBIX KOMMYTaI_[I/Iﬂ KaHaJIOB U ITIaKETOB
CHCTEM. CranpapTusanus 1 Kiaccuukanus ceren
CeMUypOBHEBas MOZIETH CereBble XapaKTEPUCTUKN U Ka4ECTBO
CeTH, y3IBI 1 00CTyKUBaHUS
JIunuu cBa3u
KOMITOHEHTHI CETH.
2 |YupasieHue Anpecarus B creke npotokosioB TCP/IP ]
OCHOBHBLIMU pecypcamu | IIpoTokon MeskceTeBoro B3auMoaeucTBus IP
KOMTIBFOTEPHBIX CEeTeil. [TpoTokomnsl TpancnoptHoro ypous TCP u UDP
3amura nepuMeTpa ITporokonbel MapmIpyTH3anuu U TexHosnorus SDN
cern. DaeiipBoTbI IPv6 xak pa3zsutue ctrexa TCP/IP
* 2
AHATTH3ATOPHI CETH, OcHoBHBIE TIOHSATHS ¥ PUHIIAIIBL
i nH(pOpMaAITMOHHOM 0€30MMacHOCTH
texHosoruu Cisco.
TexHoJOrMM ayTeHTU(UKALINHN, AaBTOPU3ALIIH U
yIpaBJIEHUS TOCTYIIOM




TexHonornu 6€30MaCHOCTH Ha OCHOBE aHAJIN3a
Tpaduka ATaku Ha TPAHCTIOPTHYIO
nH(ppacTpykTypy cetn bezomnacHocTs
MPOrPaMMHOTO KOJIa ¥ CETEBBIX CITYkKO
ITonsTHE 0 ceTeBOii 6€30IaCHOCTH

3 |JlokaJibHBIC U Opranuzanus 1 yCIayrd rI00anbHBIX ceTei T
[JI00AIBHBIE CETH. TpaHcIOpTHBIE TEXHOJIOTHH I100AIBHBIX CETeH
TexHomoruu I/IHTepHeT. Texuonorus MPLSI/IHTepHeT — OTO CC€Th, HC
TIpOTOKOJIBI CETEi. UMEIOLIas €IMHOTO LIEHTPa YIPABICHUS U B TO K€
MeTobl web- BpeMs paboTaroIias no eAMHbIM IIPaBHIaM U
[POrPAMMHPOBAHHS. MPENOCTABIAIOAs BCEM CBOHM N10/Ib30BATElAM

enuHbId HaOop yciyr. IHTepHET — 3TO «ceTh
ceTeil», Ho Kaxaas Bxoasmas B lHTepHeT ceTb
YIPaBJIsAETCS HE3aBUCUMBIM OIIEPATOPOM —
npoBaiiaepom ycnyr Matepuera (Internet Service
Provider, ISP). MynbTuMeuifHbIC CETEBBIC
npuiokeHus: CBoKCTBa BUICOJaHHBIX

CaolicTBa ayuoJaHHBIX Bubl ceTeBbIX
MYJIbTUMEINIHBIX TPUIIOKEHUI

4 |Apxurektypa ceteBbix | O0630p npotokona HTTP HenocrosiHubie u P
[PUIIOKEHHH, MOCTOSTHHBIE COCTUHEHUS
BzaumoeiicTBre ®opmar HTTP-cooOmienus Bzaumoneiicteue
TPOLIECCOB TOJIB30BATEIIA M CePBEpa:

TpancropTHbIe i/?Okle-g%H%IH Be6-kammpoBanne
CITy>KOBblI, TOCTYITHBIE eTol ¢ ycloBHeM
[lepenaua ¢aiino no npotokorry FTP
MIPUIIOKEHUSM,
Komane! 1 orBeTsl mpotokosia FTP
TpancniopTHbIe
5 OnekTpoHHas nouta B MIHTepHeTE
CILyKOBI, ITporoxon SMTP
HPEAOCTABISIEMBIC Cpasnenue ¢ nporokosaom HTTP
HNuTepuerom, dopmMaThl IOYTOBOTO COOOIIECHHS
IIporokost IIpoTOKOIIBI 1OCTYIIA K 3JIEKTPOHHOM 1IOYTE
IIPUKJIAHOTO YPOBHS.
2.3.2. 3ansTus 1ad0paTopHbIe.
dopma
HaunmenoBanue
No Coneprxanue paszaena TEKYILEro
paznena
KOHTPOJISI

1 2 3 4

1 |O6mas xapakrepuctuka| KonupoBaHue u MyiabTHILIEKCUPOBaHUE JaHHBIX P
KOMIIBLIOTEPHBIX ceTeli u| TexHosmoruu nepeuunbix cereit PDH nu SDH
CETEBBIX ONEPAIOHHBIX Texnonornu nepsuyHbix cereit DWDM u OTN
CHCTEM. TexHonoruu (pu3NYECcKOro ypoBHs O€CIPOBOIHBIX
CemunypoBHEBast MOJIENb ](;eTeH

MIPOBOIHBIE JIOKATBHBIE U IT HaJIbHBIC CETH
CeTH, Y3IBI 1 €CIIPOBOJIHBIE JIO € 1 11epco e ce
MoOumnbHbIE TEIEKOMMYHUKALIMOHHBIE CETU
KOMITOHEHTBHI CETH. o
WNudopmannonssie cayx0sl [P-cereit
Cryx0a ynpaBJICHHS CEThIO
2 |YupasieHnue OcHoBBI KpUnTOrpadpuu €]

OCHOBHBIMH pECYypCaMH
KOMIIBIOTEPHBIX CETEH.

udpoBanue ¢ CAMMETPUYHBIMU KIHOYaMH
HIudpoBaHue ¢ OTKPHITHIM KIIFOUOM




3amura nepuMeTpa
cetu. daelpBoIkl,

aHaJIN3aToOPbI CETH,
texHosioruu Cisco.

emocTHOCTH cOOOMIEHNH U TU(DPOBBIE MOAMUCH
Kpunrorpaduueckue x3ui-QpyHKIuu

Kon ayrentudukarmm cooOmmenus

Hudpossie noanucu AyTeHTU(HUKALUS KOHEYHOM
toukn ObecriedeHre 6€30MacHOCTH IEKTPOHHOM
noutsl be3omnacHas 35eKTpOHHAs 110YTa

PGP, 3amura TCP-coenuHeHMiA Mpy TOMOIIN
texHosiornu SSL be3omnacHoCTh Ha CeTEBOM ypOBHE:
IPsec u BupTyanbHble yacTHbie ceTh [Psec u
BUpTyaibHble yacTHble ceTu (VPN) IIporokonsr AH
u ESP be3onacusie acconmanuu Jeirarpamma IPsec
IKE: ynpasienue knro4amu npu npuMeHenuu [Psec
3amuTa 0eCIIpOBOAHBIX JIOKAIBHBIX CETei
KondpuneHmaabHOCTh Ha YPOBHE MPOBOAHBIX
cereit (WEP) 8.8.2. Crangapt IEEE 802.111
OkcmyatauroHHasi 0€30acHOCTh: OpaHaMay3pbl U
CUCTEMbI OOHApPYKEHUS BTOP>KEHU I

Bpanamayspsl Cuctembl 00HApYKEHHS] BTOP)KEHUH .

JlokaspHbBIE U
rJI00aIBbHBIE CETH.

Texnonoruu MHTEpHET.

IIpoToKoOJIBI CETEM.
MeTtoasl web-
IPOrpaMMUPOBAHUS.

MynbTUMEANITHBIE CETEBbIE TPUIIOKEHUS
CaolicTBa BUJCOJaHHBIX

CaoiicTBa ay1noaaHHbIX BUbl ceTeBbIX
MYJIbTUMEAUNHBIX TPUIIOKEHUN

[ToTokoBOE BelIaHNE XPaHUMbIX BUAECOJaHHbIX
UDP-Bemanue

HTTP-Bewanue

AnantusHoe Bemjanue u rexgonaorust DASH
Cetu pacnpoctpanenust koureHTa (CDN)
[Tpumepsr: Netflix, YouTube u Kankan
IP-Tenedonus

BoccTranoBnenue noTepsiHHbIX IaKETOB
Uccnenosanue VolP-npuiioxenus Ha npumepe
Skype

IIpoToKkomb! 11 OOIIEHUS B peXKUME PEaNTbHOTO
BpEMEHU

[Iporokon RTP

[IpoTokon SIP

[Tognepxka MyIbTUMEIUNHBIX CEPBUCOB HA YPOBHE
CEeTH

OneHka CeTeBbIX PECYpCOB B YCIOBUSX
HErapaHTUPOBAHHOM TOCTaBKU
[IpenocraBiieHne HECKOIBKUX KaTeropuil
00CITy’)KUBaHUS

Apxurekrypa DiffServ

ApXHUTEKTYpa CETEBBIX
MIPUIIOKEHUH,
Bs3aumogeiicteue
IIPOLIECCOB
TpancnoprHbie
CITy>KOBI, TOCTYIIHbIE
[IPUIIOKEHUSM,
TpancnoptHbie

DNS — ciyx0a xartanoros MHTEepHETA

CayxOs1, npenocTasnsiembie DNS

Kak paboraer DNS

3anucu u coobuienus DNS

OIHOpaHTOBBIE TPUIIOKEHUS

OnHopaHroBbIi QaitnoodMeH

Pacnipenenennsie xem-Tabauibl
[IporpaMMupoBaHH€e COKETOB: CO3[JaHUE CETEBBIX
MIPUIIOKEHNN




CITY>KOBI IIporpamMmMupoBaHHE COKETOB C MCIIOIL30BaHUEM
y 5

MPEeA0CTaBIIIEMbIE UDP
WuTepHETOM, [IporpamMmMupoBaHrEe COKETOB C UCIIOJIB30BAaHUEM
TTpOTOKOIBI nporokoja TCP

MIPUKJIAIHOTO YPOBHS.

2.3.2 3aHATHSA NPAKTHYECKOIr0 THIIA.
He npenycMmotpensl

2.3.4 IlpumepHasi TeMaTHKA KypPCOBbIX padoT (IIPOEKTOB)

KypcoBbie paboThl HE IPETyCMOTPEHBI.

2.4 llepeyeHb yueOHO-METOAUYECKOr0 o0ecnevyeH sl JJIA CAMOCTOSATEILHOH padoThI
00y4YaIIUXCs M0 JUCHUILIMHE (MO1YJIIO)

[TepeueHs yaeOHO-METOAMYECKOTO 00SCTICUCHUS JUCIUILTAHBI
No Bug CPC T10 BBIMIOJHEHUIO CAMOCTOSTEIHLHON pabOThI

1 2 3

1 | IToaroroBka pedepatoB [PoxxkoB A.B. «Tembl nccineqoBaTenbcKux padoT U METOTUIECKUE
U HayYHBIX COOOIIEHUH |[yKa3aHMs @0 HX HAIMCAHUIO», YTBEpXKJIEHHbIe Kadeapon
(GyHKIMOHATBHOTO aHanu3a M anreOpsl, mpoTokon Ne 1 ot 13
anpens 2022 r.

2 |CamocTosiTeNbHOE PoxkoB A.B. «llepeyeHb  3JEKTPOHHBIX  HMCTOYHHUKOB
OCBOEHHE TEOPUHU uHbOpMalUU JUIsI CAMOCTOSITENIbHBIX PabOT IO BCEMY Kypcy
Marucrtepckoil mporpammsl AM3W u pekoMeHJaluu 1o €ro
UCIOJIb30BAHUIO». MeToandyeckue YyKa3aHMs, YTBEpXKICHHBIE
Kadenpoii GyHKIIMOHATBHOTO aHATTN3a B AIreOphl, TPOTOKOI 1 OT
13 anpens 2022 r.

1. Metoauueckue yka3zaHHs Ui MOJATOTOBKM K 3aHATHSM JEKIMOHHOTO U CEMHHApPCKOIo
Tuna. YTBepxkaeHbl Ha 3acenaHuu CoBeTa (akyibTeTa MaTeMAaTUKH M KOMIIBIOTEPHBIX HayK
OI'BOY BO «Ky6I'Y». ITpotokon Ne 5 ot 05 mast 2022 .

2. Metoandeckne ykKa3aHUs TI0 BBIMOJTHEHHIO CAMOCTOSATEIBHOW PabOTHI O0YyJaroIIHXCs.
YTBepxneHs! Ha 3aceqanuu CoBera (pakynbTeTa MaTEMaTUKU U KOMIBIOTEpHBIX Hayk T’ BOY
BO «Ky0I'V». [Ipotokos Ne 5 ot 05 mas 2022 r.

3. Meronuueckue YyKazaHUs 10 HCHOJIb30BAaHUIO HHTEPAKTHBHBIX METOJIOB OOydeHUs.
YTBepkaeHsl Ha 3aceqannu CoBera akyabTeTa MaTeMaTHKU U KOMIbIOTEpHbIX Hayk PI'BOY
BO «Ky6I'Y». IIpotokon Ne 5T ot 05 mas 2022 r.

4. Mertoauveckue yKazaHUs 10 TIOATOTOBKE dcce, pedepaToB, KYpPCOBBIX pabdoOT.
YTBepkaeHbl Ha 3aceqanun CoBera QakyabTeTa MaTEMaTHKU U KOMIbIOTEpHbIX Hayk PI'BOY
BO «Ky6I'Y». IIporokon Ne 5T ot 05 mas 2022 r.

5. Meroanueckue yka3aHMsI 1O BBIIIOJHEHUIO JA0OPAaTOPHBIX paboT. YTBEpk ACHBI Ha
3aceqannn CoBeta (akynpTeTa MaTeMaTUKU M KoMmIbloTepHbIX Hayk @I'BOY BO «Kyol'Y».
IIporokon Ne 5 ot 05 mas 2022 r.

6. Meronuueckre yKa3aHus MO BBIIOJHEHUIO paCUeTHO-TpahUUIeCKUX 3a1aHui. Y TBepKICHbI
Ha 3acefqanuu Coseta (akynbpreTa MaTeMaTUKH U KOMIBIOTEpHBIX HAayK DTBOY BO «KyoI'Y».
ITporoxon Ne 5 ot 05 mast 2022 r.

Y4eOHO-MeToIMYeCKUe MaTepualbl Ui CaMOCTOSTEIbHOM pPabOThl OOydaIOIIMXCS M3
YHClla MHBAJIKJIOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbst (OB3) npenocraBustorcs
B (hopMax, afanTHPOBAHHBIX K OTPAHUYEHHSIM HX 37JOPOBBS M BOCIIPHUITHS HH(DOpMAIIHN:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUSL:

— B [1€4aTHON (hopMe ¢ yBETHMUEHHBIM MIPUDTOM,



— B (hopMe DIIEKTPOHHOTO TOKYMEHTA.

JIiist T ¢ HApYIIEHUSIMH CITyXa:

— B mieyaTHo opme,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JInst Ll ¢ HApyIICHUSIMH OTIOPHO-/IBUTATEIILHOTO arlapara:
— B IIeYaTHOM ¢opme,

— B (hopmMe 2IIEKTPOHHOTO TOKyMEHTa

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.
AKTUBHBIE M HMHTEPAaKTUBHBIE (POPMBI JIEKIMOHHBIX 3aHATUH, NPAKTUYECKUX 3aHATHH,

KOHTPOJIbHBIX pa60T, TECTOBBIX BaﬂaHHﬁ, THUIIOBBIX PacyY€TOB, JOKJIAaA0B, CAavda SK3aMCHa.

Bun 3anstust Hcnonb3yemMble HHTEPAKTHUBHBbIE 00pa3oBaTeIbHbIE TEXHOJIOTHH
I13 MynpTumenuiinas  sekuusa-Oecema:  O63op  mportokoma — HTTP
HenocTosiHHbIE M TOCTOSTHHBIE COETUHEHUS
I13 Jluckyccus Ha Temy: DNS — ciyx0a katanoros MHTepHeTa
Ciry>xOb1, mpenoctasisieMbie DNS
113 Kpyrastit cton Ha remy: Kak paboraer DNS 3anucu u coobmenus DNS
Ceme Bun Hcnonb3yemble HHTEpAKTUBHbIE 00pa3oBaTe/IbHbIE Konuuec
cTp 3aHATHA TeXHOJIOTHH TBO
4acoB
9 [Ipaktuuecku | Tema DBoIONNS KOMIIBIOTEPHBIX CETEH. 4
€ 3aHATHUS Tema CnyxObl HHTEpHETA 4
Tema Komanel u otBets! nporokona FTP 4
Tema Dnexktponnas noura B aTepHere. 4
Juckyccus Ha TeMy: «Y IIpaBJICHHE IPOrPaMMaMH U 4

ITPOTOKOJIAMU CETH» C JOKJIAJaMU-TIPE3CHTALUIMU
Kpyrastit cton Ha Temy: «O0111ast apXUTEKTypa CETEBBIX 4
npaiiBepoB Ha npuMmepax apaiBepoB 11t UNIX u Linux.» ¢
JOKJIaJaMU-TIPE3EHTAUMHU

Mo3roBoii mtypm» («Mo3roBas atakay): [lapamnenshas 4
00paboTKa U CHHXPOHU3AIIMS TIPOIECCOB.
Kommnprorepnast cumyssiiiusi: BoccranoBnenue paboThl ceTu 4
pH c00siX. 3aluTa MEPUMETPa CETH.

Hmoeo: 32

Jnst U1 ¢ OrpaHMYE€HHBIMH BO3MOXXHOCTSIMH 3JI0POBBSl MPEAYCMOTpPEHA OpraHu3aIus
KOHCYJIBTAIMI CO CTYICHTOM IPH TTOMOIIH JIEKTPOHHON HH()OPMAITMOHHO-00pa30BaTEIHLHOM CPEIbI
BVY3a.

B pamkax peanuzanuu KOMIETEHTHOCTHOIO MOAXOAAa MPEAyCMATPUBAIOTCS CIIEIYIOLINE
OCHOBHBIE BHJIbI aKTHBHBIX M HMHTEPAKTUBHBIX (OPM MPOBEACHHS YYEOHBIX 3aHATUH, KOTOPHIE
YKa3bIBAIOTCS B pa0OUYUX IporpaMmmax JUCHHUIUIHH, TPodecCruOHANBHBIX MOAYIEH, MPAKTUK B PaMKaxX
KOTOPBIX OHU PEATH3YIOTCS:

— NpUMeHeHNe YJIEKTPOHHBIX 00Pa30BaTeIbHBIX PECyPCOB;

— KOMIIbIOTEPHbIE CUMYJISILIMH;

— QHAJIN3 MPOU3BOJICTBEHHBIX CUTYALI;

IIpakTHYeckne 3aHATHA C 3aIIAHMPOBAHHBIMH ommoOKkamu. [locie oOBSIBICHHUS TEMBbI
MpernoaBaTesib coo0maer, 4yTo B HEW OyleT cleIaHO ONpEeeTICeHHOE KOJUYECTBO OIIMOOK
pPa3IMYHOrO THMA: COJAEPKATENbHbIE, METOJUYECKHE, TTOBeAeHYeCKue U T. 1. CTyAeHTBl B KOHIIE
JICKIIUN JTOJDKHBI Ha3BaTh OIIMOKH.



Buszyamuzanusi. B nganHOM THmIe 3aHATHH Tiepeiada IpemnojaBaresieM HH(opManuu
CTYJIEHTaM COIPOBOXKJIA€TCS TOKA30M pa3JIMYHBIX PUCYHKOB, CTPYKTYPHO-JIOTHYECKUX CXEM,
OTOPHBIX KOHCIIEKTOB, UarpaMm u T. 1. ¢ nomoibio TCO u 9BM (cnaiiapl, BU1€03auch, JUCIUICH,
MHTEPAaKTUBHAsI OCKA U T. 11.).

Pa30opoM KOHKpPETHBIX cHUTyamuii 1mo (opme opraHm3aiy MOX0Ka Ha JTUCKYCCHIO, B
KOTOPOM BOMPOCHI JJIsi  OOCYXICHUS 3aMEHEHbl KOHKPETHOM CHTyalHeH, mpengaraeMou
o0ydJaronuMces IJIs aHaJIW3a B YCTHON WM MUChbMEHHOM (hopme. OOCYyKIeHNEe KOHKPETHOW CUTYaIlHH
MOXXET CIIYXHUTh MPETIoJueld K TadbHEHINCH TpaJIuIMOHHONW JIEKIIMM W HCIIOJIb30BaThCS IS
AKIICHTUPOBAHMS BHUMAaHHUS ayJIUTOPUHU HA U3y4aeMOM MaTepuale.

KosnokBuyM — BuA y4eOHBIX 3aHATHH, NPEACTABIAIONMN c0o00il obOcyxaeHue moj
PYKOBOACTBOM  TIpEMojAaBaTelisi IIUPOKOrO0 Kpyra mpodiieM, HalpuMmep, OTHOCHTEIHHO
CaMOCTOSITENILHOTO OOJBIIOTO pa3jena JIEKIIMOHHOTO Kypca WM OTISNBbHBIX YacTel KaKoH-Iu0o
KOHKpETHOM TeMbl. OH MOXET BKJIIOYATh BOMPOCHI W TEMbl W3 H3y4yaeMON NUCLUMIUIUHBI, HE
BKJIIOUEHHBIE B TEMbI MPAKTUYECKUX U CEMHUHAPCKUX 3aHATUN. KOIITOKBUYM MOKET MPOBOAUTHCS B
dbopMe MHAUBHUAYATILHOM Oece/Ibl MPernoaaBaTens co CTYJEHTOM MIIH KaK TPYIIOBOe 00CyKIeHHUE.

Pa30op koHkperHbIX cuTyauuii (keiic-merom). Meron KeHCOB NpeaCcTaBisieT cOOOU
U3y4YeHHEe, aHaIM3 W MPHUHATHE pPEUICHHH MO0 CUTyallud, KOTOpas BO3HHUKJIA B pe3ylbTare
MPOUCHICIIINX COOBITUH, PEATBHBIX CHUTYallMid WM MOXKET BO3HUKHYTH IPH ONPEISICHHBIX
00CTOSATENHCTBAX B KOHKPETHON OpraHU3aIMi B TOT WM MHOM MOMEHT BPEMEHH.

JeaoBasi urpa — hoopmMa BOCCO3aHUS MTPEIAMETHOTO U COIHAIILHOTO COICPIKAHUS OYmMyIIeH
poeCCHOHAIBHOM JIEATETLHOCTH CIIEIUATIMCTA, MOACIIMPOBAHUS TEX CUCTEM OTHOILICHHH, KOTOPHIE
XapaKTepHBI I 3TOH JEATEIHHOCTH, MOJICIUPOBAHMS MPOQPECCHOHAIBHBIX MPOOJIEM, PealbHBIX
MPOTUBOPEUNI U 3aTPYJHEHUM, HCIBITHIBAEMBIX B TUIMUYHBIX MPOPECCHOHATBHBIX MPOOIEMHBIX
cutyarusx. CylIeCTBEHHbIE TPU3HAKUA JCJIIOBOM WIphl: — MOJACIMPOBAHUE TMpolecca Tpyaa
(1eATEeNbHOCTH) PYKOBOJUTENEH U CIEIMATUCTOB MO BBIPAOOTKE MPO(EeCCHOHANBHBIX PEIICHH; —
Hajgu4ure oOIIeH LeNu y BCEeW TPYMIbL, — pacnpeiesieHue pojiel MexAy YJaCTHUKAMH UTPBI; —
pa3iuuvde PpONEeBBIX IeJel Mpu BBIPAOOTKE pEUICHWH; — B3aWMOJICHCTBUE YYACTHHKOB,
WCTIOJTHSIONUX T€ WU HWHBIC POJIM; — TPYNIOBas BBIPAOOTKA PEIICHUN YYaCTHUKAMH HIPBI, —
peanm3anus 1ENOoYKH PEIICHU B UTPOBOM MPOLIECCe; — aJbTePHATUBHOCTh PEIICHUN; — HAIHYNE
YIPABISIEMOTO YMOIIMOHATEHOTO HAIIPSIKEHUS

KoMmnbiorepHasi cuMyJIsIIiUsi — 5TO MAaKCUMAIIbHO MPUOIIKEHHAs K peaTbHOCTH UMHUTAIHS
Pa3IMYHBIX MPOIECCOB M (MIIM) JEATENBHOCTH C HCIOJIb30BAHUEM MPOTPAMMHOI0 OOeCTeueHus
00pa3oBaTeNbHOTO Ha3HAUCHUSI.

4. OneHo4YHbIe CPeACTBA JIsl TEKYIIEro KOHTPOJISl yCIIeBaeMOCTH U NPOMEKYTOYHOM
aTTeCcTAlMH.
4.1 ®oHA OLEHOYHBIX CPeICTB A5 MPOBeIeHHs TeKYIero KOHTPOJIs.
CHHCOK TEOPETUYECKUX BOMPOCOB (JIJISl MOJITOTOBKH K 3a4€Ty)
OBOIIOLUS KOMIIBIOTEPHBIX CETEN
OO01re MPUHIHUITBI TOCTPOEHUS ceTel
KomMmyTanus kaHajaoB U IaKETOB
CrangapTuzanus U KiacCupUKalus ceTei
CereBble XapaKTEPUCTUKU M KAUECTBO OOCITYKUBAHUS
JIvaum cBs3u
KoaunpoBanue 1 MyJbTUIIIEKCUPOBAHUE TaHHBIX
Texnonoruu nepsuunbix cereit PDH u SDH
Texnonornu nepsuunbix ceteit DWDM u OTN

LCoNoOAEWNE



10. Texnonoruu Hpu3NYECKOro ypoBHs OECIPOBOJHBIX CETEH
11. becipoBoIHBIE JIOKAJIbHBIE U TIEPCOHATBLHBIE CETH

12. MoOunpHBIE TETIEKOMMYHHUKAIIMOHHBIE CETH

13. Uadopmarmonnsie ciyx0b1 [P-cereit

14. Cnyx0a ynpaBieHHs CETHIO

15. AnmapartHast 3aBUCIMOCTb M IEPEHOCHMOCTb.

4.2 ®oH OLIEHOYHBIX CPEACTB Il MPOBEACHUSA MPOMEKYTOUYHOM ATTECTAIUM.
CHHCOK THIOBBIX aJITOPUTMOB (ISl CAMOCTOSTEIIbHBIX 3aHITUI U 3a4eTa)
AnantuBHOe Bemanue U texgoiioruss DASH

Cetu pacnpoctpanenus koutenra (CDN)

[Tpumepsr: Netflix, YouTube u Kankan

IP-tenedonms

BoccranoBneHnne noTepsiHHbIX TAKETOB

Uccnenoanue VolP-npunoxenus Ha npumepe Skype

[IpoTokonbl 17151 OOILIEHUS B PEKUME peaIbHOTO BpeMEH!
[TIporokon RTP

[Ipotokon SIP

0. Ilognepxka MyIbTUMEIMIHBIX CEPBUCOB HA YPOBHE CETH

11. OueHka ceTeBbIX PECYpPCOB B YCIOBHSIX

12. HerapaHTUPOBAHHOM TOCTaBKU

13. IIpenocTaBieHne HECKOJIBKUX KATETOPUI OOCTYKHUBAHHS

14. Apxurekrypa DiffServ

ROoOo~NoGO~LNE

IIpumepHbIie TeMbl pedepaTHBHBIX I0KJIA10B

ATaky Ha TPaHCIOPTHYIO HH(PACTPYKTYPY CETH
BbezonacHOCTh MPOrpaMMHOTO KOJIa U CETEBBIX CITYKO
ITonsaTue o cereBoii 6€30M1aCHOCTH

OcHoBbl KpunTorpaduu

HIudpoBaHue ¢ CHMMETPUYHBIMU KITFOYaMU
[udpoBanme ¢ OTKPBHITHIM KITFOUOM

IenocTHOCTB cOOOIIEHNH U IM(POBBIE TOIIHCH
Kpunrorpadguueckue x31-QpyHKIIIH

Kon ayrentudukaruu cooOieHus

0. [Tucpossie oaIUCH

1. AyrenTudukanyst KOHEUHOH TOUKU

12. Ob6ecnieuenne 6e30MaCHOCTH IEKTPOHHOM MOUYTHI

13. bezonacHas >eKTpOHHAs TOYTa

14. PGP, 3amura TCP-coenunenuii npu nomomu texHonoruu SSL
15. bezonacHocTh Ha ceTeBOM ypoBHe: IPsec u BupTyanbHble
16. gactHble cetn [Psec u BupTyansHbie yacTHbIe ceTH (VPN)
17. ITIpotokonst AH u ESP

18. be3omnacHsle acconuanuu

19. Jletitarpamma IPsec

20. IKE: ympasnenue kitoyamu pu npuMeHernu [Psec

21. 3ammuTa 6ecipOBOIHBIX JIOKATBHBIX CeTel

RROooo~NoOR~wNE

Kpurepun oneHuBaHus pe3yibTaTOB 00y4eHH

Kpurepuu onieHMBaHus 110 3a4ETY:

«3aYTEHO»: CTYJICHT BJIaJIeeT TECOPETUUECKUMHU 3HAHUSAMU 110 JAHHOMY pa3zeiy, 3HaeT (POpPMbI
JOTTYCKaeT He3HAuWTelIbHbIE OLIMOKH; CTYJEHT yMEeT IHpPaBUIbHO OOBSACHATH MaTepual,
WUTIOCTPUPYS €r0 IPUMEPAMHU



«HE 3aUTEHO»: MaTepUall He YCBOCH WJIM YCBOEH YaCTUYHO, CTYACHT 3aTPyIHSAETCS IPUBECTH
IIPUMEPBI, JOBOJILHO OTPAHUYCHHBINH 00hEM 3HaHUI MPOrPAMMHOTO MaTepHaa.

OrieHOYHBIC CPECTBA JUISI MHBAIHJIOB U JIUIl C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 3/OPOBBSI
BBIOMPAIOTCS C YUETOM MX WHAUBUAYAIBHBIX MICUXO(QU3NIECKUX OCOOCHHOCTEH.

— TIpU HEOOXOJMMOCTH MHBAIUAM H JIMIIAM C OTPAHHMYEHHBIMUA BO3MOKHOCTSIMH 3I0POBbSI
NPEOCTABIISCTCS TOTIOJHUTEILHOE BPEMS JIJIsl IOJATOTOBKU OTBETA HA SK3aMEHE;

— TIpU TPOBEJCHUM TMPOLEIYpPhl OICHUBAHUS PE3YJIBTATOB OOyUEHUS WHBAIHUIOB H JHUI] C
OTrPaHUYCHHBIMH BO3MOXXHOCTSIMH 3I0POBBS TIPEAYCMATPUBACTCSI UCIIOIB30BAHUE TEXHHUECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMA OCOOCHHOCTSIMU;

— MPU HEOOXOAUMOCTH JUIsi O0YYAIOIIUXCsI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBbBS U
WHBAJIHMJIOB MPOIIETypa OIECHUBAHUS PE3YIbTATOB O0YUCHHS MO JUCIUILTAHE MOYKET MPOBOIUTHCS
B HECKOJIBKO ATAIloB.

[Tpouienypa olcHHBAHHS PE3yabTATOB OOYYEHUsS WHBAIUIOB U JIMI[ C OTPAHHUYCHHBIMU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpeIyCcMaTpUBaeT IPEIOCTABICHUE
uHpopManui B Qopmax, aJanTHPOBAHHBIX K OTPAaHUYCHHSIM WX 3J0POBbS M BOCIPHUSATHUS
uHpopMmanuu:

JLtst TUI ¢ HapYIIICHUSIME 3PCHUS

— B IeYaTHOM (hopMe YBEITMUYCHHBIM HIPU(TOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JUJist U1 ¢ HApYIICHUSIMH CITyXa:

— B miedaTHoi opme,

— B JopMe DIIEKTPOHHOTO JIOKYMEHTA.

JList TUIT ¢ HapYIICHUSIME OTIOPHO-/IBUTATEIILHOTO aIlapara;

— B [TIeYaTHOU (opme,

— B popMe PIIEKTPOHHOTO TOKYMEHTA.

JlaHHBI TEpeYeHb MOXKET OBITh KOHKPETU3UPOBAaH B 3aBHCHUMOCTH OT KOHTHHTCHTA
o0yyJaroumxcs.

5. IlepeyeHb OCHOBHOM W JONOJHHUTEIbHONH YyueOHOH JMTepaTypbl, HeOOX0AMMOM 1Jis1

OCBOCHHUS TMCUMILINHBI (MOLYJIs).

5.1 OcHoBHasi 1UTEpaTypa:

1. XKypasneB A. E., MakmanoB A. B., Banumes A. B. IHpOKOMMYyHUKaIIMOHHBIE CUCTEMBI.
[TporpammHoe obecrieuenue: YueOHuk 2-e u3f. [DnekTpoHHsbli pecypce]. — CI106.: Jlans, 2022.
— URL.: https://e.lanbook.com/reader/book/250817

2. Jlozosenkuit B.B., Komapor E.I'., Jlebenes B.B. 3ammra aBTOMaTH3UpOBaHHBIX CHUCTEM
00paboTku HHPOPMAITMH U TEIEKOMMYHHKAITMOHHBIX ceTeil: YueOHoe mocodue /s By30B, 2-
€ U3l [OnexkTponnslii  pecypc]. —  CII6.:  Jlamp,  2024. - URL:
https://e.lanbook.com/reader/book/ 397355

5.2. JlonoiHUTe/IbHAS JIMTEpaTypa:

1. Kypasnes A.E., MakmanoB A.B., WBanumeB A.B. MHQpOKOMMYHHKallMOHHBIE CHCTEMBI.
AmnmapatHoe obecriedeHne: YUeOHUK IS BY30B, 3-¢ u3f. [DnekTpoHHbli pecypc]. — CIIO.:
Jlanb, 2024. — URL: https://e.lanbook.com/reader/book/412106.

2. Axmapos I[1.b. Kommberotepabie cetr. JIJabopaTopHBIi TPakTHKYM: YdeOHOe ITocoOue Tt By30B
[D71eKTpOHHBIN pecypc]. — CII6.: Jlanb, 2024. — URL:
https://e.lanbook.com/reader/book/362876.

5.3 llepuoguyecKkue u3IaHus:
He npenycmorpensr
6. NuTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe MPodeccHOHAIbHbIE 6a3bl JAHHBIX
U HH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI
DJ1eKTPOHHO-0Ub/IM0oTeuHbIe cucTeMbl (IBC):



NS

5.

IBC «IOPAUTY https://urait.ru/

ABC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru

OBC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 6a3bl JAHHBIX:

1.

ok wn

8.
9.

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

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

XKypuansr uznareascrsa Wiley https://onlinelibrary.wiley.com/

Hayunast snexkrponnas oudauorexa (HOB) http://www.elibrary.ru/
[ToTHOTEKCTOBBIC apXUBBI BEAYIINX 3aIIaJHBIX HAYYHBIX )KYPHAIOB Ha Poccuiickoit
wiatdopme HayuHbIX )xypHamoB HOMKOH http://archive.neicon.ru

HanuonanpHass 2eKTpoHHass OuOnmoreka (IOCTYN K DJIEKTPOHHOW OHMOIMOTEKe
nuccepraiuii Poccuiickoit rocynapcrsennoi oubnmuorexu (PI'B) https://rusneb.ru/
[Tpe3unentckas oudnmoreka um. b.H. Enpuuna https://www.prlib.ru/
OnexrponHas koyuieknus Okcdopackoro Poccuiickoro ®@onma

https://ebookcentral.proguest.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.

Mo

o

10.
11.
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/

YHuBepcuterckas nHpopmaimonnas cucrema POCCUSA http://uisrussia.msu.ru
HNudopmanuoHHbie CIPAaBOYHbIE CHCTEMBI:

Koncynprant [lntoc - cipaBouHas mpaBoBas cucTema (JOCTYI MO JIOKATbHOU CETH C
KOMIIBIOTEPOB OMOIMOTEKH )

Pecypcbl cBoOOAHOTO 1OCTYNA:

AMepHKaHCKas maTeHTHas 0a3a naHHbIxX http://www.uspto.gov/patft/

[TonHbIe TEKCTHI KaHAACKUX nuccepTanuid http://www.nlc-bnc.ca/thesescanada/
KubepJlenunxka (http://cyberleninka.ru/);

MuHHCcTEpCTBO HAyKH U BhICIIero oOpa3oBanus Poccuiickoit denepannn
https://www.minobrnauki.gov.ru/;

®denepanbublil mopran "Poccuiickoe odopa3osanue” http://www.edu.ru/;
Nudopmannonnas cucrema "EamHoe OKHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

Enunas xoyutexiust mudpoBbIx 00pa3oBaTeabHbIX pecypcos http://school-
collection.edu.ru/ .

denepanbHbIi eHTp HHPOPMAITHOHHO-00pa3oBatebHbIX pecypcoB (hitp:/fcior.edu.ru/);
[Ipoekt ['ocynapcTBEHHOT0 UHCTUTYTA pyccKoro si3bika uMeHu A.C. [lymkuHa
"Oo6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;
CnpaBoyHO-HH(pOpMaMOHHbIH nopTtan "Pycckuit s3e1k" http://gramota.ru/;

Cnyx0a TeMaTHYECKUX TOJKOBBIX cioBapei http://www.glossary.ru/;

CnoBapu u sanmkioneaunu http://dic.academic.ru/;

O6pasoBarenbHblii mopran "Yue6a" http://www.ucheba.com/;

3akoHorpoekT "O6 obpazosanuu B Poccuiickoit deaepannn". Bonpock! 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBIE YJICKTPOHHBIE 00pa3oBaTe/ibHbIe U HH(popManuoHHbie pecypebl Kyol'y:


https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety

1. Cpena MOAyJIbBHOTO TUHaAMHYecKoro oOydenus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4€OHO-METOIUYCCKUX KOMILJIEKCOB, TyOIUKaIui 1 KOHGEpeHITUH
http://mschool.kubsu.ru/

3. bubnuoreka nHGpOPMAIMOHHBIX PECypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30BaTEIbHbIX
TexHojorui http://mschool.kubsu.ru;

4. DnexTpoHHbIH apxuB qokyMmeHnToB KyoI'Y http://docspace.kubsu.ru/

DNeKTPOHHBIE 00pa3oBaTeIbHbIC peCypChl Kadeapbl MHOOPMAIIMOHHBIX CHUCTEM U TEXHOJOTUI

B oOpaszoBanuu KyOI'Y wu nHayuHo-meroamueckoro >xypHana "IIIKOJIBHBIE TI'OJIbI"

http://icdau.kubsu.ru/

7. MeToauyeckne yKazaHusi JJs OOy4YAlOUIUXCS IO OCBOCHHK) IMCHUILIHHBI
(MonmyJisi).

CornmacHo y4eOHOMY IUTaHY JUCIHIUIMHBI «AJMUHUCTPHPOBAHUE 3aIlUIICHHBIX
WH(OPMAITMOHHBIX CHUCTEM (ceTei)» UTOroBOW (hOpPMOM KOHTpPOJIA sBIsAETCA 3adeT. J[ns cmauwm
3aueTa MarucTp JOJDKEH HAYYUTHCS Ha JIA0OPATOPHBIX 3aHITUSX PEIIaTh MPAKTHUECKUE 3aIaHuUs
110 TeMaM pa3feioB 1-3, BBINIOIHATH JIOMAIIIHUE 3aJlaHusl. TUIbI TPaKTUYECKUX 3aJaHU Ha 3a4eT
COOTBETCTBYIOT 3aJlaHMsM. Takke Ha 3aueTe MarucrpaM IMpelaraloTcsi U TEOPETHUYECKUE
3a/1aHus, COCTOAIINE B TUCbMEHHOM OTBETE Ha OJIMH U3 BOMPOCOB. Koin4ecTBO MpakKTUYECKUX U
TEOPETHUECKUX 3aJaHUN 3aBUCUT OT AKTHUBHOCTH M PE3YJbTaTUBHOCTH pPabOThl Marucrpa B
TEUECHHE CEMECTpA.

Baxneiiimum s3TanoM Kypca SBISIETCS CaMOCTOsITENbHas paboTa 1Mo AUCIUIUIMHE
(MO,I[YJ'II-O).

J1J1sl MOATOTOBKH K OTBETaM Ha TEOPETUYECKHE BOIIPOCHI B X0/I¢ KOHTPOJIBHBIX padoOT U Ha
3a4eTe MarucTpaMm JIOCTaTOYHO MCIIOJIb30BaTh Marepuall JeKUuuid. Bech 3TOT TeopeTudeckuil
MaTepuain COACPKHUTCS B YUeOHBIX MOCOOUSX M3 CIHMCKAa OCHOBHOW JUTeparypbl. s usydeHus
TEOPETUYECKOI0 MaTepuaa, HEOOXOAUMOTO ISl TTOATOTOBKH pedepaTHBHOrO JOKIAaa, KpoMe
OCHOBHBIX UCTOYHHUKOB JINTEPATYPbI BO3MOKHO UCIOJIb30BAHUE JIONOJIHUTEIbHBIX UICTOYHUKOB U
WNHurepuer-pecypca. B cinydae 3arpyaHeHMH, BO3HUKAIOIIMX Yy MAarucTpoB B IIpOLECCE
CaMOCTOSITENIbBHOTO H3y4Y€HUs TEOPHUM, MPENOoJaBaTellb pPa3bsACHIET CIOKHbIE MOMEHTBHI Ha
KOHCYJIbTAITUSX.

8. lepeuyens MHPOPMALMOHHBIX TEXHOJIOTHIl, HCMOJIb3YyeMBbIX MPHU OCYLIECTBIECHUH

00pa3oBaTeIbHOIO NMpouecca Mo JUCHUIIHHE (MOAYJII0).

8.1 llepevyenb HHPOPMALHOHHBIX TEXHOJIOTHIA.

Beruuciienus B maketax KOMIbIOTEpHOH anreOpsl Ha oTpeiToM Kojie GAP4.9.13 u Sage 8.3

SI3b1ku nporpammupoBanus Python u C/C++.

8.2 IlepeyeHb HEOOXOAMMOI0 NPOrPaAMMHOI0 o0ecneYeHusl.

a) mepeyeHb JUIEH3MOHHOI0 MPOTPAMMHOI0 o0ecreYeHms :

B) IlepeyeHb cBOOOIHO PAaCIPOCTPAHAEMOr0 NPOrPaAMMHOI0 00ecneYeHus
Ne Ilepeyens cBO0OOAHO PaCHPOCTPAHIEMOr0 NPOrPaMMHOI0 o0ecneyeHust
[TakeT kommprOTEpHOM anreopsl Sage 8.3. OdbunmansubIi cailT http://sagemath.org/
2. [Taker kommbroTepHON anreOpsl Gap4r9p3. Oduumansbeiii cait http://www.gap-
system.org/
3. [Taker xommbloTepHoit  anre6pst  PARI/GT  2.11. Oduuunanbhelii  caliT
http://pari.math.u-bordeaux.fr/
4. bubnmoreka st paboThl ¢ OonpMMu nenbiMu yncinamMu GMP 6.1.2. OdunuanbHblit
caut https://gmplib.org/
SI3p1k mporpammupoBanus Python. Odunmaneusiii caifT https://www.python.org/
SA3pik nporpammupoBanus Julia. OpunmaneHeiii caitT http://julialang.org/
SA3pik nporpammupoBanus Cython. Odunmansaeiit caiit http://cython.org/
Komnunstop PyPy, ontumusupyromuii kox Python u Cython. Odunmanbsusliii caift

http://pypy.org/
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http://moodle.kubsu.ru/
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Q. Python B obnake, nHTerpupoBaHHas cpeaa pazpadorku Anaconda. OduimanbHbII
caift https://store.continuum.io/cshop/anaconda/

10. | Maremaruueckue makeTsl Python, mnpoext SciPy. Odunuanbueiii  calt
http://www.scipy.org/

11. Knuenrckas oC Debian 9.5. OdurmanbHbIIH CalT
https://www.debian.org/index.ru.html

12. | U3narensckas cucreMa LaTeX/MiKTeX 2.9. OdunmanbHbIT cauT
http://www.miktex.org/

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

14, | Ananms 3anmnienHoctu cetd Kali Linux 2018.3. https://www.kali.org/

15. | Ananus 3ammmenHoctH cetu Snort 3.0. OgunmansHelil cailT https://www.snort.org/

16. | Oducnas  cucrema Apache OpenOffice 4.1.5. OdunuanbHeii  caiit
https://www.openoffice.org/ru/

8.3 IlepeueHb HHPOPMATMOHHBIX CIIPABOYHBIX CHCTEM:

1. CnpaBouno-nipaBoBas cuctema «Koncymnbrant [Litocy (http://www.consultant.ru)
2. DnextponHas 6ubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/
3. Dnekrponnas oubauoreka http://gen.lib.rus.ec/

9.

MaTepI/IaJIbHO-TeXHI/I‘leCKaﬂ

0aza, HeoOxoamMasi Ui  OCYLIECTBJICHUS

00pa3oBaTe/ILHOIO NMPOoLecca Mo JUCHUILIMHE (MOAYJII0).

MarepualibHO-TEXHHYECKOE 00eCTIeYeHNE TUCIIUTIIMHBI

No Bup pabor
(MOJILyns) ¥ OCHAIIEHHOCTh
1. Jleknmonnsble 3auaTUsA | JIGKIMOHHAs ayauTOpHs, OCHAIlEHHAs IIPE3CHTAllMOHHON
TEXHUKON (IIPOEKTOp, DJKpaH, KOMIBIOTEP/HOYTOYK) H
COOTBETCTBYIOIIMM IHporpaMMHbIM obecneuenuem (I10)
IIporpammel, JEMOHCTpPALUU BUJIEO MaTepuaioB
(npourpseiarens «Windows Media Playery). IIporpamMmsr miist
JEMOHCTpALMU U co3faanus npeseHtanuii («Microsoft Power
Pointy).
2. CemuHapckue 3ansatust | He mpenycMoTpeHsl
3. JlaGopaTopHbie JlaGopatopusi, YKOMIUIEKTOBaHHasi  CIHEIHAIU3UPOBAHHON
3aHATHS MeOeNnpl0 M TEXHHYECKHMMM CpEJCTBAaMH OOydYyeHUs —
KOMIBbIOTEpaMu ¢ peaycranoieHabiMu GAP u Sage
4. Kypcooe He npenycmoTrpeno
IPOEKTHPOBAHUE
S5. I'pynmossie AynauTopus sl TPYNIOBBIX 3aHATUH
(MHAUBUAYATbHBIC)
KOHCYJIbTaIH
6. Texyuuii  KOHTPOJb, | AYAUTOPHS ISl TPYNIIOBBIX 3aHATHIA
IPOMEKYTOUHAS
aTTecTanus
7. CamocrosTenpHas Kabuner s camMocTOSITENbHONM  pabOThl, OCHAIIEHHBII
pabota KOMITBIOTEPHON TEXHHKOW C BO3MOXHOCTHIO TMOAKIIOYEHHS K

cetn «lHTepHeT», MporpaMMoil 3KpaHHOTO YBEIMYEHUS U
00€CMEeYeHHbI JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeNIbHYIO Cpely YHUBEPCUTETA.




