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Kagenpa ACBK
Bonpoce! k rocyiapcTBeHHOMY 3K3aMeHYy

THCT A1 MporpaMmm NeKTHUBHLIE METOAbI 1 TBEHHOI'0 MHTEJIJIEKTA B CeTHAX
Marucrepcka orpammMma “Ilepcrnex e MeTo CKYCCTBEHHOI'0 eJIJIEKTAa B ce
nepegaqyu u o6padoTku JaHHbIX” 2024r.

[TocnenoBarenbHas U napaiesibHas CI0KHOCTh aJITOPUTMOB, MH(POPMALIMOHHBIN Ipad U pecype
napajuieJIu3Ma alropuTMOB.

ApPXUTEKTYpHBIE OCOOCHHOCTH TpadUyecKuX MpOIECcCCOpOB, HANpaBlIEHHbIE HAa MacCCHBHO-
napajiesibHble BhIYUCIEeHUS. MeTopl A3QPEeKTUBHON OpraHu3anuy NapajielbHbIX BBIYUCICHUN
Ha rpaUYecKux MpoLeccopax.

OcCHOBHbBIE IPUHIIMIIBI OPTaHU3AINUN ONITUYECKUX U OECIIPOBOIHBIX CUCTEM IMEpeau TaHHbBIX.
Ceru XxpaHeHHs JaHHBIX — APXUTEKTYPA U OCHOBHBIE CEPBHCHI.

[TpuHIUTIIBI OpraHU3alry 1 OCHOBHBIE JocTOMHCTBa MPLS TexHomorum.

OcHoBHbIE TPpUHIUIBI MapiipyTu3anun. [Ipumepsr mpoTokosioB Mapmpytusanuu (OSPF, BGP).
[Tporpammuo-kon¢urypupyemsie cetd (SDN). OcHOBHbIE NPHHIMIBIL, ApXUTEKTypa H
npeumyiectsa. [Ipotokon OpenFlow. Crpykrypa OpenFlow koHTposiepa ¥ KOMMYTaTOpa.
IIpumepsl npuMeHEHUS.

Bupryanuzanus cereBbix cepBucoB (NFV). OcHOBHbIC NPHHIMIIBI, 3Talbl pPa3BUTHS,
apXUTEKTypa, npeumyiecTsa. [Ipumepsl npumeHeHus.

Vnpasnenue neperpy3skoif B TCP: npuumHbl mOsBIEHHS M OOIIME HPUHLUIBI PabOTHI.
HenocraTky kinaccuuecKUX ajJropUTMOB yIpaBieHHs neperpy3koil. COBpeMEHHbIE alrOPUTMbI
ynpasnenus neperpyskoii: TCP Cubic, TCP Compound, DCTCP, BBR.

banancupoBka motokoB maHHbIXx Ha ypoBHsix L2 m L3 (TRILL, ECMP, VLB). Ilpo6nema
peajin3alyy NOMNaKeTHON OalaHCUPOBKH B paMKax €IMHCTBEHHOI'O MOTOKA JaHHBIX. [IpoTOKOIBI
SCTP u MPTCP/FDMP.

Krnaccudukanus cucreM 10CTaBKM KOHTEHTa. AJaniTUBHAs repenaya Bujeo ¢ nomoiubio DASH.
[TpeumymectBa u HepocTaTku coBpeMeHHbIX CDN.

OcCHOBHbIE ~ MOAXOJbl ~ MAaTeMaTUYECKOTO  MOJICIMPOBAaHUS  KOMIBIOTEPHBIX  CETEH.
[IporoTunupoBaHue KOMIBIOTEPHBIX CETEH: NPEUMYILECTBA, HEJOCTAaTKHU, OrPaHUYECHUS
MPUMEHUMOCTH.

Jlunamuueckoe rmiaHupoBanue 3amad B MYC PB. Cxewmsl ruanupoBanus Rate Monotonic
(pukcupoBannbie npuoputetsl) 1 Earliest Deadline First (nunamuueckue npuopurets). OreHka
BpEMEHH OTKJIMKa 3a1a4 11t cxeMmbl Rate Monotonic.

[Tonarue Hauxymamero BpeMeHH BbioigHeHHs nporpammbsl (WCET). daktopsl, BAusiomue Ha
WCET. ®a3bl ananuza WCET. Hcnons3oBaHue aOCTpaKTHONW MHTEPIPETAMM /sl BBISBICHHS
HEJONYCTUMBIX ITyTeH. AHaIN3 BIUSHUS KOHBEWepa Ha BPEMS BBIIIOJIHEHUS IPOIPAMMBI.
ApPXUTEKTypa MHTETpUPOBAaHHOM MoJynbHOH aBuoHUKH (UMA), e€ oCHOBHBIE IpEUMYIIECTBa,
npumepbl TtunoB moxyieil (mmHa VME). Crartuko-guHamuueckas cxema IIaHUpOBaHUS
BbIUKCIIEHM B cucteMax IMA.

[TonsTus HewcnpaBHoCcTH, OmMOKK U oTKaza B UYC PB; cBs3p Mexay nHumu. Knaccudukanus
HeucnpaBHocTed. [llarm mpoTtuBoaelcTBUs HewcrnpaBHOCTSIM. OOIIKMe MPUHLUIBI MOCTPOSHHS
OTKa30yCTOMUYMBBIX CUCTEM.

Cpeanve M SMIOUPHUYECKUE OMNEPALMOHHBIE XapaKTEPUCTUKHU CTpaTeruil pacrno3HaBaHUS
(xmaccuduxaTopos, perpeccuii). [Ipobnema nepeodydenus. [Ipodiema ycTOWYNBOCTH peIIEHUH.
Ponw oOydwaroreit, BaaTuaallmOHHON W KOHTPOJIBHOW BHIOOPOK MPH MOCTPOCHHUH PACIIO3HAIOIICH
cucteMmbl. CKONB3SAUINI KOHTPOJb (Kpocc-Banuaanus). Perynspusanus Ha npuMepe JMHEHHOH
perpeccuu.

AncamOmu kiaccudukaropoB. OCHOBHBIE TaIbl pabOTHI THTUYHOTO 0A30BOTO KiaccuduKaTopa,
BO3MO>XHOCTb KOPPEKIIMH Ha Pa3HbIX 3Talax. boITHHT MciTy4aiHbIe TOATPOCTPAHCTBA. byCcTHHT.
CrydaifHpI{ JIeC KaK KOMITO3UIIASI OCHOBHBIX MOXO0B K TOCTPOSHHUIO aHCaMOJIsl.

3amada KiacTepu3aluu Kak (yHJaMEHTalbHas 3ajaya MHTEIJIEKTYaJIbHOIO aHalIM3a JaHHBIX,
COTIOCTaBIICHUE C OIEpalued TPYNMUPOBaHHWS U 3aJaued KiaccupuKamuu. PazmudHbie
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MIOCTAaHOBKM: pa30ueHue, croxXacTHyeckas, HeuéTKas, HuepapXudeckas, YHIOpsSAOUYUBaHUE,
OJIHOKJacTepHas (mocienoBarenbHast). [Ipumepsl MeTONOB KiIacTepu3alUu Uil pa3HbIX
IIOCTAaHOBOK.

Juckpenronnsie yrpasieHue aoctynoM. Mogenun HRU wu Take-Grant. 3amaua mpoBepku
0e3omacHocTH cucteMbl 3anuThl oT HCJI.

Meropl ayrenTudukaimu B cetu. [IpoTokon ayrentudukamnuu Kerberos.

[TaccuBHBIE U aKTHUBHBIE ceTeBbIe aTaky (CHUGUHT, ciryunr, MITM, umnepconanms).
KoMMmyHukanmonssie npoTokoibl. OmmOky, BO3HUKAIOLIME MpU Mepeaaye coooOueHuil. 3aaaua
HaJEeKHOTO OOMeHa cooOmeHusMu. CUMMETPUYHBIE MPOTOKON CKOJB3SIIETO (pa3IBUIKHOTO)
OKHa: YCTPOMCTBO IPOTOKOJIA M 000OCHOBaHKE €ro KOppeKTHOCTH. [1, cTp. 86- 98]

3amaya Mapupyruzauuud. Anroputm @noiaa-Yopiuania MOCTPOEHMsI KpaTdyallIMX IyTed B
rpade. AJropuT™M MapmipyTuzanuu Tysra: ONUCaHUE aNropuTMa, OOOCHOBAaHUE €ro
KOPPEKTHOCTH U OIICHKa CJI0XKHOCTH I10 YHCITy 00MEHOB cooduieHusmMu. [ 1, crp. 116-132]

OOmue NpUHIMIBL JeNYKTUBHOM Bepudukanuu mnporpamMM. CHHTAaKCHC M OIepalloHHas
CEeMaHTHKa MMIIEPAaTUBHBIX nporpamMM. @opManbHas MOCTAaHOBKA 3a/laud BepH(HKAIUU
nporpamm. Jlornka Xoapa: nmpaBuiia BEIBOJA U CBOMcTBa. [4, ¢.55-70]

Jlornka nuneiiHoro Bpemenu (LTL) u noruka nepeBbeB Bblumcienuil (CTL): cuHTakcuc,
CEeMaHTHKa, IPUMEpPHI crienuUKaIuii, TOCTaHOBKA 3a/1a4l poBepku mojener (model cheking).
CBoiicTBa )kHBOCTH U Oe3omacHocTu. [2,¢.111-114,121-122,231-239,270,317-329,341]
Bpemennsie aBTOMaThl Kak (hOpMaabHbIe MOJIEIH PACHPEICIICHHBIX CUCTEM PEAIbHOTO BPEMEHHU.
Bbruncnenuss BpeMEHHBIX aBTOMATOB. 3€HOHOBCKHE BbluMcieHHMs. CHHTAaKCHC M CEMaHTHKa
TCTL. IlocranoBka 3amauu BepudUKalUKU BpeMEHHBIX aBTOMaToB oTHOcUTensHO TCTL. [2,
c.673-705]

Obmass cxema kommyraropa. Ilomxoapl K MOCTPOCHHIO KOMMYTAaTOpPOB. YCTpPOMCTBO U
(yHKIMOHMPOBaHNE KOMMYTHpYIolIe MaTpuiibl. CeTeBbie mporieccopbl. O0Imas cxema ceTeBbIX
npoueccopoB. Kitaccudukanus TUTIOB CETEBBIX MPOLIECCOPOB.

JKu3HeHHBII MK TaKeTa B CETEBOM YCTpOMCTBE. OTambl 00paOOTKHM Tmakera. SI3bIKH
nporpammupoBanus kommytatopos (P4, NPL).

[lonsTe aHTaroHucTUYeckoil urpbl. BepxHee M HUKHEE 3HAYEHHS] KOHEUHBIX U OECKOHEUYHBIX
a"Htaronucruyeckux wurp. CemioBas Touka. HeoOxoaumble M JOCTaTOYHbBIE  YCIOBHUSA
CYILIECTBOBAaHUsA CeNI0BOM TOYKH. Teopema @oH HelimMaHao CylIECTBOBAHUM CEIJIOBOM TOUKHU y
BOTHYTO-BBIMYKJIBIX (DYHKITHI

[TonsiTue moToka B ceTH. 3ajaya 0 MaKCUMaJIbHOM MoToke. AnroputMmsl @opaa-dankepcona u
KapzanoBa. Teopema 0 MakCMMaJbHOM IIOTOKE M MHUHHUMaJIbHOM paspese. CBelneHue 3agadu
COCTaBJICHUS JOIYCTUMOIO PACIUCAHUSIC IPEPHIBAHUSIMH JJI1 MHOTOIIPOLIECCOPHON CHCTEMBI MpU
3aJJaHHBIX JUPEKTUBHBIXUHTEPBAJIAX K 337a4€ O MAKCHUMaJIbHOM IIOTOKE B CETH.

Komet boyza UYoynxypum Xoksunrema (BUX). Conpsoxkennsle »snmeMeHTsl mons F_p/t,
LUKJIOTOMUYECKHUE KJIACCHI.

Koast Puna Conomona (PC): moctpoenue, coiictBa. Konuposanue kogamu PC.

Marpuunsle daxropuzanuu (LU, SVD, QR), ux mocrtpoeHre M NpUMEHEHUE I pelieHHs
BBIYHCIUTENbHBIX 33]]a4 HAUMEHBIINX KBaPATOB U CXKATHUS TaHHBIX.

Oo6mue ompeneneHus: TpEX (HOPMATOB TEH30PHBIX PA3IOKEHHUI: KAHOHUYECKUH MOUINHEHHBIH
¢dopmar, paznoxkenue Takkepa U TEH30PHBIH 1MOE3.

OOmiee mpencraBieHue 00 apXUTEKType sapa ceTH coToBoil cBsizu 5G. 3amaum, pemraecmble
cereBbiMU (yHKIUIMU AMF, SMF, UPF.
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