MWHMCTEPCTBO HayKM 1 BbICLLEro 06pa3oBaHis Poccuiickoii ®eaepaium
H@LI,I/IOHA]'IbeII/I MCCQEAOBATEﬂbCKMM
TOMCKUW TOCYLAPCTBEHHbLIVI YHUBEPCUTET (HU TIY)

NHCTUTYT NPUKNaAHOA MaTeMaTUKM U KOMMbIOTEPHbIX HayK

KomnbloTepHbIe ceTu
Mo Hanpas/EHUIO NOArOTOBKU
02.03.02 dyHAaMeHTaslbHaA MHhopMaTMKa U MH(OPMaLWNOHHbIE TEXHOMOT NN

HanpaeneHHOCTb (Npodnsib) NOArOTOBKN:
VICKyCcCTBEHHbIN MHTENNEKT 1 pa3paboTKa nporpamMmMHbIX MPoAYKTOB

dopma 06y4yeHUs
OuHas

Kanuukaums
Bakanasp

"og npuema
2022

Kog gucumnnvHel B yde6Hom nnaHe: 51.0.03.03

COI'MACOBAHO:
-0n
A.B. 3amMATWH

Tens YMK
C.IN. CyweHko

Tomck - 2022



1. leab u nIaHUpyeMble Pe3yJabTaThl 0CBOEHUS THCIUILIMHbI

[enpt0 OCBOEHUSA JUCUMIUIMHBI  SBJISIETCS OCBOGHHME CTYACHTAaMU IPUHIUIIOB
OpTraHU3aIN KOMIBIOTEPHBIX CETEH, CETEBBIX TEXHOJIOTUH, OOJAYHBIX CEPBUCOB, TPOTOKOJIOB U
dbopMupOBaHUE CIETYIOMINX KOMIETCHIIUH]:

— OIIK-2 — CnocoOGHOCTh MPUMEHSTh KOMITBIOTEPHBIE/CYTIEPKOMITBIOTEPHBIE METOJIBI,
COBPEMEHHOE MPOrpaMMHOE oOecreyeHrne, B TOM YUCJIEe OTE€UECTBEHHOTO MPOUCXOKICHUS, NI
pelieHus 3aaa4 npodeccuoHaIbHON NeATeIbHOCTH,

HOIIK-2.1. O6n1agaeTr HEOOXOAMMBIMHM 3HAHUSAMHU OCHOBHBIX KOHIIEHIIUNA COBPEMEHHBIX
BBIYHMCIIUTEIbHBIX CUCTEM.

HNOIIK-2.2. Hcnonb3yeT METOJbl  BBICOKONPOU3BOJIUTEIBHBIX  BBIYUCIHTEIBHBIX
TEXHOJIOTHI, COBPEMEHHOI'O MPOTPAMMHOIO OOECIeUYeHHs, B TOM YHCJIE OTEYECTBEHHOTO
MIPOUCXOXKICHHUS.

NOIIK-2.3. Hcnons3yeT HWHCTPYMEHTAIbHBIE CPEICTBA BBICOKOIIPOU3BOIUTEIBHBIX
BBIYMCIICHUM B HAYYHOH M MPAKTUYECKOM NESITEIbHOCTH.

—OIIK-6 — CnocoOHOCTP  NMOHMMAaTh  NPUHOUNBI  pabOTBl  COBPEMEHHBIX
WH(OPMAILIMOHHBIX TEXHOJOTUH W HCIOJIB30BATh MX JUIS pelIeHHs 3a7ad MpoQeccuOHAIbHON
JIeSATeTLHOCTH.

HOIIK-6.1. OO6namaer HEOOXOAUMBIMU 3HAHMAMH B 001acTH HWH(POPMAIMOHHBIX
TEXHOJIOTH, B TOM YHUCJI€ IOHUMAET MPUHIUIIBI KX PaOOTHI.

NOIIK-6.2. Ilpumenser 3HaHUsA, TMOJy4YeHHbIE B o001acTd UHGOPMAIMOHHBIX
TEXHOJIOTHH, IPH PEHICHUHN 33]1a4 MPO(PEeCCHOHATEHOMN IeATEeIbHOCTH.

NOIIK-6.3. Ucnonb3yeT coBpeMeHHbIE WH()OPMAIIMOHHBIE TEXHOJIOTUU HA BCEX dTamax
pa3paboOTKU IPOrPaMMHBIX CUCTEM.

PesynpraramMu OCBOEHUSI AUCLUIUIMHBI SBIISIOTCS CIAEAYIOIINE WHIUKATOPBI JOCTHXKEHUS
KOMIIETEHIIMI:

NOIIK-2.1. 3naer (yHKUMOHAIBHOCTH H  OCOOGHHOCTH CTEKOB IPOTOKOJIOB
KOMILIEKCUPOBAHMSI PACIIPEACIICHHBIX BHIUUCIUTEIHHBIX CUCTEM U KOMITBIOTEPHBIX CETEH.

NOIIK-2.2. YMeeT BBINOIHIATH 000CHOBAHHBIN BHIOOP MPOTOKOJIOB U PEATU3YIOLIETO HX
MpPOrpaMMHOTO  OOeCneYeHus i  MHOTOMAIIMHHBIX  BBIYMCIUTENBHBIX  CHCTEM U
KOPIOPATUBHBIX KOMITBIOTEPHBIX CETEH Ha PAa3IMYHBIX TEXHUUECKHX TU1aThopMax.

NOIIK-2.3. Biageer TEpBUYHBIMH HaBBIKAMH CETEBOTO  aJMUHUCTPATOpa H
pa3paboTurKa pacrupeeIeHHbIX TPUI0KEHUH.

NOIIK-6.1. 3naeT uepapxudeckue MO OPraHU3aIllNi KOMITBIOTEPHBIX CETeH, METOIbI
OIICHUBAHMUSI ONEPALIMOHHBIX XAPAKTEPUCTUK PA3IIMUHBIX CETEBBIX CTPYKTYP.

NOIIK-6.2. YMeeT pacnpeaensTh MPOCTPAHCTBO CETEBBIX aJPECOB M ONTHMH3HPOBATH
MIPOTOKOJILHBIE MTapaMeTPhl B KOHKPETHBIX YCIOBUAX (PYHKIIMOHUPOBAHUS CETH.

NOIIK-6.3. Bnameer HaBBIKAMH KOMIUIEKCHOTO KOH(MUTYPHUPOBAaHUS KOMITBIOTEPHOMH
CETH, OpPHUEHTUPOBAHHOTO TOBHIIICHUE OBICTPOACHCTBHS CETH W PAlMOHAIBHYIO 3arpys3Ky
CETEBBIX PECYPCOB, HACTPOMKHU IPOTOKOJIOB, CIYKO M CEPBUCOB OTOOPAKEHUSI pa3HO YPOBHEBBIX
aapeco (MAC, IP, DNS-uMeH), IMHaMHUYECKOTO BBIIEICHHSI CETEBBIX aJPECOB KOHEYHBIM
a0OHEHTaM B JIM3WHI, HAaBBIKAMH HACTPOMKM TOTPAHUYHBIX MapIIPyTH3aTOPOB IS
WCIIOJIb30BAaHUSI aBTOHOMHBIX aJIpECOB B CETSIX YPOBHS JIOCTYIA, MIPOrPAMMHUPOBAHUS CETEBOIO
oOMeHa MaHHBIMH MEXIY KOHEUHBIMH a0OHEHTaMH, HaBBIKAMH MOHUTOPHUHTA COCTOSIHUS
(paboTOCTIOCOOHOCTH W 3arpy3Kd) OTAENBHBIX YCTPOWCTB, KAaHAJOB CBSI3U, TPAHCIOPTHBIX
COCTMHCHUN W TIOJCeTeH, JIOKaJIM3allMh Yy3KUX MECT, HEHCIPABHOCTEH M HEKOPPEKTHBIX
HACTPOEK B UEPAPXUU MTPOTOKOJIOB U CETEBBIX YCTPOMCTBAX

2. 332]3‘11/1 0CBOCHUA JUCHUIIIIMHBbI

— OcBOUTh TNPUHLMUIIBI OPraHU3alMd PACHPENENEHHBIX KOMIIBIOTEPHBIX CeTed, ceTei
YpOBHsI aDOHEHTCKOTO JIOCTYTIa, 00JIAYHBIX BBIYUCIICHUI 1 CEPBHCOB.



— HayuuTbcsi NPUMEHSTh 3HAHHUSA O KOMIBIOTEPHBIX CETSIX JJIS CO3JaHUS €IUHOTrO
WH()OPMAITMOHHOTO MPOCTPAHCTBA JIIOJICH, BEleH M MPUIIOKCHUH, MEXaHU3MOB KOMMYHHKAITAN
B UHAYCTPHUH OOpabOTKHM HH(POPMALUHU, 3JIEKTPOHHOM JOKYMEHTOOOOpOTE, aBTOMAaTH3AIMU
JIEJIOBBIX U TEXHOJOTUYECKHX MPOLIECCOB B MPOMBIIIIEHHOCTH, 3/IpaBOOXpaHEHUH, 00pa30BaHUU
u Tp.

3. MecTo AUCHUIJIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

CoBpeMEHHBIE KOMITBIOTEPHBIC CETHU SIBIISIFOTCS OCHOBOM  MONMH(YHKIIMOHAITBHON
KOMMYHUKAIlMK JioAeil (mepenadya MyJIbTUMEAMMHON UHGOpManuu), pacnpeaeseHHbIX
00JIaYHBIX TPWJIOKeHHI (Tepeqadya KOMITBIOTEPHBIX JaHHBIX), Bemleil, CHaOKEHHBIX
JaTYMKaMH, CEHCOpaMH, HCIOJHUTEIbHBIMU MEXaHHU3MaMu — akKTyaropamMu (mepenayda
napamMeTpoB COCTOSIHUSI BEIEW W YIOPaBISIONIMX BO3ACHCTBMN Ha Bemw). JucuuruimHa
OTHOCHUTCSI K 00s3aTelnbHOM YacTH 0O0pa3oBaTeidbHOW Mporpammbl. JlucuumimHa BXOIUT B
Monyib  «KoMIbrOTepHbIE Haykum» ©  TpeOyeT ampuoOpHOTO OCBOCHHSI  IPHHIIUIIOB
AITOPUTMU3ALNH, OCHOB OPraHU3ALMH BBIYMCIUTEIBHBIX CUCTEM U ONEPALMOHHBIX CUCTEM.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON ATTECTALIMH 110 AUCHHUIINHE

[IIecToit cemecTp, FK3aMEeH

5. BxoaHblie TpeﬁoBal—[l/Iﬂ AJIsi OCBOCHHUA JTUCHUIIJINHBI

HJ'ISI YCHICIIIHOTI'O OCBOCHU AUCHUIIJINHBI Tpe6y10T051 PE3YIbTAThl alIpUOPHOTI0 OCBOCHUS
IIPUHIMUIIOB aJITOPUTMHU3AlIMU, OCHOB OpraHu3allii BBIYHMCIUTCIIBHBIX CHUCTCM H O6y‘ICHI/I$I 110
CJICAYIOUM JUCHUIUIMHAM: apXUTCKTYpPA BBIYUCIUTCIIBHBIX CUCTEM, OIICPALITMOHHBIC CUCTEMBI.

6. SI3bIK peaju3anuu

Pyccknii

7. O0beM TUCUHUILIHHBI

OO61as TpyA0eMKOCTh IUCIUIUTMHBI COCTaBIsieT 4 3.e., 144 yacoB, U3 KOTOPBIX:
-JIEKIIMU: 48 4. B TOM UHKCIIe MTpaKTU4ecKas moAroroska: 0 4.
O0BeM caMocTOSTENbHOM pabOTHI CTYIEHTA ONpeAeIeH YUeOHbBIM IIIIAHOM.

8. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Tema 1. OCHOBBI KOMIIBIOTEPHBIX CETEH

DBONIONUS BBIYUCIUTENBHBIX cucTeM. CeTeBble pecypchl. MeTo1bl KOMMYTAIMH B CETAX
nepenaun gaHHbiX (CILJ). CpaBHenue metonoB kommytauuu. Kinaccuduxanus CIIJI. Ceru c
MapupyTusanuen u cenekuuel mHpopmanuu. KoHuenTtyanbHble TpeOOBaHUS K apXUTEKTYype
BBIUNCIUTENBHON ceTh. IloHstne mnportokona. I[IpuHUMIIBI yIpaBieHHs] pacHpenelIeHHBIMU
BBIUHCIUTENbHBIMU cucTeMaMH. CTaHIapTU3YIOLUE OpraHbl B 00JacTU CETEBBIX TEXHOJIOTUM.
CeMmuypoBHEBasi MOJIENIb ApXUTEKTYphl BbIUMCIUTENbHBIX ceTeil MOC (3TamoHHas MoOJenb
B3aUMOIEUCTBUSL OTKPHITHIX cucteM — BOC). Konnenius cimyx0, nHTEpPEHCOB U MPOTOKOJIOB
mogenu BOC. Apxurekrypa riobanbHOiW cetn Internet. CpaBHeHHE  apXUTEKTYp.
[IpeoOpazoBaHre MOTOKA JAHHBIX YHOPABISIOIMIMMU MPOTOKOJAMHM IpPH IMeperade IO CEeTH
(TPOTOKOJIBbHBIE OJIOKU TaHHBIX U MHKATICYIISLIHS).

Tema 2. TexHonoruu GU3NIECKOro YpOBHS

OyHKIMM U CTPYKTYypa (u3nyeckoro kaHaia cBsizu. CocTaB anmaparypbl JUHUU CBSI3U.
CranpapThl Ha JaHHBIA YpOBEHb NPOTOKOJIOB. BbIAENEHHBIE 1 KOMMYTUPYEMBIE JINHUU CBSI3U.
XapakTepUCTUKH JTUHUU CBSI3U. AHAJIOTOBbIE U LIM(PPOBBIE KaHAIbI CBS3U. METO/bl aHaJIOTOBOU
MoIyasiMu.  MoaynsuuoHHass M MH(QOpPMAIMOHHAs  CKOPOCTb. MeToabl  IU(POBOro



KoaupoBaHus. TpeOoBanus Kk MerogaM LupoBoro koaupoBaHusd. IloTeHIManbHBIE U
UMITyJbCHBIE ~ KOABI. ~ MeTOABl  JOTMYEeCKOro  KOAWPOBaHHWS  (M30BITOYHBIE  KOJIBI,
cKpaMOimpoBanue).  JluCKpeTHas ~ MOAYMSIMS ~ AHAJIOTOBBIX  CHUTHAJOB.  YacToTHOE
(Ie)MYIPTUIUICKCUPOBAHUE AHAJIOTOBBIX KaHAIOB. BpeMeHHOe ([e)MYIbTUINICKCHPOBAHHE
mdpoBbix KaHanoB. [lnesmoxponnas uugposas uepapxus (PDH). Cunxponnas uudposas
uepapxus (SDH).

Tema 3. Ynpasienue nHpopMallMOHHBIM KaHAJIOM (3B€HOM Iepe/laul JAHHBIX)

bur- u OGaiiT-opueHTHpPOBaHHBIE MPOTOKOJBL. MeToAbl BBIACICHHUS KaJIpa B IOTOKE
out/6aiiT (PpasupoBanue). Metoasl obecnedeHus: mpo3padnoctu. IIporokon HDLC. dopmar
kazapa. Tunbl kaapoB. Ympapisiolide KOMaHabl U OTBEeThl. CTapT-CTONMHBIE U KOHBEHEPHBIC
IPOTOKOJIBI ~ yNpaBiieHUs HMH(OpManMOHHBIM KaHaioM. Ilonste oxHa. ['pynmoBoil u
CCJICKTUBHBIA pPEKHUMBI IIOBTOPHOM IIepeladyd HMCKAKEHHbIX KaapoB. IlomynyruiekcHas
(HOpMaJsIbHAs/CUHXPOHHAsI) Ipolelypa YIpPaBJICHHUs 3BEHOM Iepefayd JaHHbIX. JlyruiekcHas
(acMHXpOHHas) NpouUeAypa YIpaBJIECHHUS 3BEHOM II€pellaud JAaHHbIX. AHAIU3 BIMSIHUS
UCKa)XeHUI MH()OPMAIIMOHHBIX KaJIpOB B IPSIMOM KaHaJIe U MTOATBEPKACHUI B 0OpaTHOM KaHalle
Ha OBICTPOJEICTBUE CTapT-CTOIIHOM, HOPMaJIbHOM M AaCHHXPOHHOW IpOLENYp YIpaBiICHUS
3BEHOM Ilepe/iauM JJaHHBIX. MeTo/Ibl BEIOOpA MPOTOKOJIBHBIX [TapaMeTpoB (JUIMHA Kaapa, pasmMep
OKHa). AHanH3 BIMSHUS OJIOKMPOBOK OTpaHMYCHHON Oy(depHOl maMsATH TPaH3UTHOTO Y3Ia-
[OJy4aTeNss Ha IMPOIYCKHYIO CHOCOOHOCTh JIBYX3BEHHOro (hparmMeHTa CeTH, YIpaBiIsieMOro
cTapT-CTONHbIM npoTokojoM. IIporokon PPP. Texnonormm ISDN, Frame Relay, ATM.
Anpecanys aDOHEHTOB I100aJIbHOM CETH.

Tema 4. TexHOIOTUH MOCTPOEHUS JIOKATBHBIX CETEH

Meroapl COBMECTHOTO HCIOJB30BaHUS Ppa3ACiIeMON Cpenbl TMepelayd JIaHHbBIX.
CranpaptuzyeMble METOIbl JIOCTyNna K paszaenseMod cpene. Konblo ¢ TakTMPOBaHHBIM
noctynioM. Komeiio ¢ mapkepubiM goctymnom. llluna ¢ mapkepusim goctynom. Illuna co
CIIy4ailHBIM JIOCTYIIOM. AHAaIu3 BIUSHUS KOJUIM3UH KOHKYpUPYIOIIMX aOOHEHTOB Ha
ObIcTposeiicTBHUe ciydaiiHoro Metoma gocrtyma. Texnomorum Ethernet, Fast Ethernet, Gigabit
Ethernet. bectipoBoaubie nokansHbie ceTH. [Ipouenypubie ocobenHocTu meroaa gocrymna WiFi.
AHanM3 WHIUBUIYAIBHOTO OBICTPOICUCTBUS a00HEeHTa OecripoBoIHOM ceTh. «DPdeKT 3axBara
paznenseMoil 0ecrpoBOAHON cpeAbl OJHUM M3 KOHKYpHpYIOIIMX aboHeHTOB. Jloruueckas
CTPYKTYPHU3AIHS CETU C TTOMOIIBI0 KOMMYTAaTOPOB. Y CTPONUCTBA CTPYKTypu3auu. Opranuszanus
KOMMYTaTOpOB JIOKaJbHOM ceTu. Kommyranmss «Ha JeTy», € YacTMYHOM M MOJHOU
Oydepuzanueii. Buael ¢uubTpanuu kaapoB. BapuaHTbl ynpaBieHHsT NOTOKOM KaJIpoB B
MONYYINIEKCHOM M JAYIUIEKCHOM peXuMax paboThl MOPTOB KOMMyTaTtopa. TexHudeckas
peanuzanusi KOMMYTaTOpOB Ha OCHOBE KOMMYTAllMOHHOM MAaTpUIbl, MHOTOBXOJIOBOM
pa3nenseMoil maMATH, OOmed MIWHBL. AJNTOPUTM MOKPBIBAIOIIETO JAepeBa. TpaHChsius
MPOTOKOJIOB KAHAJIBHOTO YpOBHs. BupTyanbHble nokanbHbIe ceTd. [locTpoeHne BUPTyalIbHBIX
JIOKaJIbHBIX CETEH HAa OCHOBE IPYNMHUPOBKU MOPTOB KOMMYTAaTOpa W Ha OCHOBE TPYNIUPOBKHU
MAC-anpecoB aODOHEHTOB.

Tema 5. YpoBeHb ceTeBOro NpoTOKOJIa

Mertoabl ajnpecanii CeTeBBIX OOBEKTOB. Du3nueckass M JIOTUYECKas ajpecalus.
I'pynnoBeie 1 MHOTONTYHKTOBBIE anpeca. [IIupokosemanue. [Imockne n nepapxudeckue aapeca.
Knaccsl cereBbix [P-anpecoB Bepcum 4. Ilpumenenne macok npu IP-appecanuu. JlomeHHBIE
uMeHa. [Iporokon otobpaxenus [P-aapecoB Ha ¢usnueckue (JTOKaIbHBIC) aapeca B JOKATHHBIX
u rnobanbHbIX ceTax (ARP). IIporokon nuHamuueckoro HazHaueHus (BeiaeneHus) IP-agpecos
y3nam cetu (DHCP). Meronbl 3KOHOMHHU aJpecHOr0 MPOCTPAHCTBA U pEHICHUS MPOOIEMbI
neunura aapecoB. beckiaccoBas MapiipyTu3aius. ABTOHOMHBIE aJpeca M HMX MOBTOPHOE
ucnoibp3oBaHue. Tpancusaius cereBblx aapecoB u mnopToB (NAT/PAT). Macmrabupyemas
cucrema IP-anpecanmn Bepcum 6. CereBoil mnportokon IPv4. @Popmar mnakera. Merombl



Mapuipytusanuu. CtpaTerus NPUHATHS PEUICHHs, MECTO NMPHUHSATHS PEIICHUS W HWHPOpMAIUsI
JUISL IPUHATHS pElIeHUs 0 U3MeHeHuH Mapuipyta. llena mytu. @ukcupoBaHHas U aJanTUBHAS
Mapmpyrusanus. LleHTpanu3oBaHHbIe, paCHpECICHHBIE W HWEpapXHUeCKue aJarnTHBHBIE
aIropuTMbl. V30MpOBaHHBIE W KOOMEPUPOBaHHBIE aNropuTMbl. OCHOBHBIE TpeOOBaHUS K
AITOPUTMY MapuIpyTH3aluu. J{MCTaHIIMOHHO-BEKTOPHBIN anroputM Mmapuipytuzanuu APITA1
(DVA). CxoauMOCTh U OCHOBHBIE HEJOCTAaTKU aJropuTMa (3allMKIMBaHHE U KoyieOaTelbHbIe
siBIIeHUs1). MeToabl OOpPBOBI C JIOKHBIMH MAapUIPyTaMH. AJITOPUTM MapIIpPyTH3AIUH HA OCHOBE
coctostaus uHUM cBsizu APITA2 (LSA). [Ipotokonbr mapuipytusanuu RIP u OSPF. IIpotokon
ICMP. Ocobennoctu nporokoina IPv6. Cetu peliTarpaMMHOTO U BUPTYaJIbHOTO cepBUca. Buabl
OJIOKMPOBOK Oy(epHOW MaMsiTH Y3JI0B CeTH (MmpsMas; KOCBEHHAas; COOPKH; BIIOKEHHBIX
KBUTAHIIUN; OJOKHPOBKU, OOYCIIOBJICHHBIE MPHOPUTETHOCTHIO ITOTOKOB; CTATUCTHYECKOE
OJIOKHpOBaHME) U METOAbl NpeaynpexaeHus OyokupoBok. CrpaTeruum pacrpeaeacHus
OydepHOI maMATH y37la KOMMYTAIlUU MEXKY BBIXOJHBIMU HAIPaBICHUSMU Tepeaadn. MeTo bl
yVIOpaBJICHUS CeTeBbIMU TOoTOKamu. IIporpammuo-onpenensembie cetu (SDN). Ilportokon
OpenFlow. IIporokon aBromMarmueckoro pacro3HaBaHusi cBsizei BDDP. Konseiiep Tabmuir
npoaswkenus. [Ipoonemsr OpenFlow. Buptyanuzamus cereBbix ¢ynkiuid (NFV). Mobunbhbie
TeJICKOMMYHUKaMOHHBIE ceTr. MoOmnbHbIN [Pv4 u [Pv6. HoBoe pamno (New Radio).

Tema 6. YpoBeHb TPaHCIOPTHOI'O IPOTOKOJIA

TpaHcnopTHble NPOTOKOJBI, OPUEHTHPOBAHHBIE HA COEAMHEHHE, IPOTOKOJIbI 0e3
coenquHeHus. Mnentudukauus (aapecanusi) MNPUKIAAHBIX IPOLECCOB M HMH(POPMALIMOHHBIX
IOTOKOB K HUM M OT HUX HOpPTaMu. MyJbTHUIUIEKCUPOBAaHHE MOTOKOB JAHHBIX OT Pa3JIMYHbIX
NPUIOKEHUH. J[eMyIbTUIIEKCUPOBAHUE CETEBOTO MOTOKA MEKIY aOOHEHTCKUMU MPUKIaTHBIMU
ciyxx6amu. Popmar cermenTta cooOmieHus. Komanasl TpaHCnOpTHOToO npoTokosa. [Ipoueaypst
yIpaBJICHUS] CKBO3HOW TPAaHCIOPTUPOBKOHM JaHHBIX. MEXaHW3M YIPABJICHUS MOTOKOM MEXKIY
KOPPECIIOHIUPYIOIIMMU a0OHEHTaMM (TPUKJIAJHBIMU IpPOLIECCAMU) HAa OCHOBE MEXaHU3Ma
ckonb3simiero okHa. Ilporokon TCP. Ananu3 3anepXKu MyJNbTH NAKETHOTO COOOILIEHHUS B
MHOTI'0O3BEHHOM JIETEPMHUHHMPOBAHHOM TpakTe Iepenaud JaHHbIX. KouBelepHblil s3¢ddext.
3amepkka COOONICHHWS B HEOAHOPOJHOM BHPTyaldbHOM KaHane. OnrtuManbHOe pa3OueHue
cooOuieHus Ha (parmenTsl. OnTUMH3anUs pa3mepa (pparmMeHTa B CETH C y4€TOM HCKaXEHUH B
KaHajax cBs3W. BiusHue pasmepa OKHa M JIMTENBHOCTH CKBO3HOI'O TailM-ayTa Ha CpPEIHIOIO
3aJIepKKy MNaKkeTa B BUPTYyaJbHOM KaHajie. 3aJepXKa COOOILNEHUS B HArpyXeHHOM TpaKTe
nepeaayn TaHHBIX (OTHOPOIHBIN M HEOIHOPOIHBIN MO JJIMHAM CErMEHTOB Tpaduk). dakTopsl,
oTpesieNonue ObICTPOICHCTBIE TPAHCIOPTHOIO COEAMHEHUs. MeTobl MpsSMON KOpPPEeKLIHU
OIIMOOK HAa YpOBHE TPAHCIOPTHOTO NMPOTOKOJIA U MX BIUSHUE HAa pealibHOE ObICTpOJIEeHCTBUE
TPAHCHOPTHOTO COEJIMHEHHUS B YCIOBUSX BBICOKOW HWHTEHCUBHOCTH TIOMeEX. BiusHue
KOHKYPEHIIMM 32 CETEBbIE pPECYpChl CONEPHHYAIOIIMX a0OHEHTOB Ha WHIWBHIyaIbHOE
ObICTpOJICIICTBHE TPAHCTIOPTHBIX COCTUHEHUH.

Tema 7. CrpykTypa MpHKIaJHOTO YPOBHS M COBMECTHOE (DYHKIIMOHUPOBAHUE
IIPOTOKOJIOB BEPXHUX YPOBHEU

[Iporokon ceancoBoro ypoBHs. @a3bl U YCIYT'HM CEAHCOBOW CIIYXOBbI C yCTaHOBJICHHEM
coenuaeHusi. CeaHcoBas ciyx0a 0e3 ycTaHOBIEHHS coenuHeHus. [IpencraBUTENbHBIN
MPOTOKON. YCIYrH TpeACTaBUTENbHON CiayxkObl (mpeoOpazoBaHue QopmaToB, CKaTHE
uHpopmaruu, cpeactBa obecreueHuss Oe3zomacHocTH). [IpeoOpazoBaHue mnpeacTaBICHUN
MPUKIJIATHBIM MIPOLIeccaM Yepe3 JIOKAIbHBIE U CTaHapTHBIE GopMaThl. [IpOTOKOIBI MPUKITAIHOTO
ypoBHs. OOecneuenne wuHTepderca MEXKIy B3aUMOJCUCTBYIOIIUMH  MPHIOKEHUSIMH.
[Tporokonel ayreHTHuUKanuu. Cryxba yrpaBiIeHHs accolUaluell MPUKIAJAHBIX OOBEKTOB.
Cnyx0a ympaBieHHs] BBIIIOJHCHHUEM, 3aBEpPIICHHEM M BOCCTAHOBIICHHEM MPUKIIAJIHBIX
nporeccoB. IIpoTokon mepenayu, AOCTyna W ympaBieHus (aiimom. Mogens BUPTYaJlbHOTO
daitmoxpanmwmmia. [IpoTokon BHUPTyalnbHOTO TepMHUHANA. Monenb cpenbl BUPTYaIbHOTO
tepmuHana. [Iporokon mnepemaun u o0paboTku 3amanuil. [IpoTokon mpueMo-niepenadu



anekTpoHHON mouThl. [ToHsiTHEe cokera. bubnmoreka Winsock Ha OCHOBE COKETHOM Mmapaaurme
Berkley Sockets. bubnuorexa Winsock 2.0. Ilpotoxon m anmpecarus DNS. Cepuc Telnet.
ITporoxon u cepsuc FTP. IlouroBsiii cepuc u nporokonsl POP3, SMTP u IMAP. ®opmar
Mo4YTOBLIX coobmenui. S3pik HTML, kackanueie ctuinn. S3eik SVG. S3eik XML, ctunun XSL.
CGI ckpuntel. [Iporokon HTTP. f3pix Java. S3sik Perl. SI3sik PHP. ASP.NET. CereBas
Oe3omacHocTh. IlupunroBbie cetu. Bpenenue B mapauienbHble BBIUMCICHHS. Mojenb
napajuieapHoro BbraucauTens. CyniecTByrolue MnapajenbHble apxutekrypel: MPP, SMP,
NUMA, PVP, kiactepHble CHUCTEMBI, CETH C Pa3HOPOAHBIMHU BBIYMCIUTEIIMU. Moaenu
napajuienasHoro nporpammuposanus (UMA, NUMA). Metoaonornueckuii moaxo K Co3JaHUI0
napajuleIbHBIX AJITOPUTMOB: JIe-KOMIIO3HIIMS, CBA3b, 00bequHEHHe. bUOIMOTEKN U TEXHOIOTUN
Ui mapajuienbHoro mporpammupoBanusi: OpenMP, MPIL Tloaxoasl st aBTOMaTHYECKOTO
pacnapamenuBanus. OOnauHble U TyYMaHHbIE BbIYUCICHUS. Mojenn oO0JIadyHbIX BBIYUCICHUU.
Oco0eHHOCTH OpraHU3aluy NPUIOKEHUN HUHTEPHETA BELICH.

9. Tekymmii KOHTPOJIb MO AUCHUIIHHE

Texkymuil KOHTPOJb IO AMCLUIUIMHE INPOBOAUTCS IIyTEM KOHTPOJA IOCELIAEMOCTH,
MPOBEJCHUS KOHTPOJBHBIX PAabOT, TECTOB IO JEKIMOHHOMY MaTepuaily, JEJIOBBIX WP IO
TEMaM, BBIITOJHEHHSI U TIPE3CHTAIMH JOMAIIHUX 3a/laHui U (pukcupyercs B (hopMe KOHTPOIBHOM
TOYKHM HE MEHEE OJJTHOI0 pa3a B CEMECTP.

10. HOpﬂI{OK MPOBCACHUSA U KPUTCPUHU OLICHUBAHUSA HpOMe)ICYTO'lHOﬁ aTTeCTallumn

OK3aMeH B IIECTOM CEMEeCTpe IPOBOAUTCS B MHUCbMEHHOH (opme 1o Ouieram.
OK3aMEHAIlMOHHBIN OWJIET BKIIIOYAET TEOPETUYECKHE BOIPOCHI, OLIEHUBAIOIIUE JOCTHXKEHUE
3alUIAHUPOBAHHBIX ~ MHMKATOPOB, pELICHME MPaKTMYECKUX 3aJad M  HMHTEpIpPEeTaLUIo
HOJY4YEHHBIX pe3yibTaToB. lIponoimkurensHOCTE 3Kk3aMeHa 1,5 daca. CrpykTypa 3K3aMeHa
COOTBETCTBYET KOMIIETEHTHOCTHOM CTPYKTYpPE AUCLUIUINHBIL.

[IpuMepHBIil nepeyeHb TEOPETUYECKUX BOIIPOCOB

1. CpaBHuTENbHBIM  aHaIM3  CBOICTB  METOAOB  KOMMYTAallUM MpU  [epeaaye
MYJIbTUMEAMHHOTO TpaduKa U criopaguueckoro (MyJIbCUPYIOIIEro) KOMIBIOTEPHOTO TpaduKa.

2. MeToibl MyJIbTHILIEKCHPOBAHUS M KOMMYTAIMH B aHAJIOTOBBIX U IH(PPOBBIX CETAX.

3. Merobl epeauul JTaHHBIX B Pa3/ieIsieMbIX MPOBOAHBIX U OECIIPOBOHBIX CpEax.

4. JIuCKpeTHOE U aHaJIOroBOE KOJUPOBAHHE.

5. Oco0eHHOCTH CITYy4aifHOrO METOo/Ia IOCTyIa B O€CIIPOBOIHOMN Cpeie.

6. [Ipu4nHBI OTpaHWYCHUH HA pa3Mep OKHA MPOTOKOJIA KAaHATHHOTO YPOBHS.

7. Ilpuunnbl «oddexra 3axBaTa» B MNPOTOKOJIE CIy4aHOrO MeEToAa JOCTyna B
pasnensieMoi OECIIpOBOIHOM Ccpeie.

8. IlpuuMHBI MCTIOJIB30BAaHMSI PA3IMUHBIX METO/AOB ajpecalii OJHOTO OObEKTa CEeTH Ha
Pa3IUYHBIX YPOBHSX CETEBOM MepapXuu.

9. MeTo/ibl ymy4llIeHUs ONEPAMOHHBIX XapaKTEPUCTHK TPAHCIIOPTHOI'O MPOTOKOJIA.

10. TTpoTOKOIIBI M CITY)KOBI OTOOPAKCHHS aJIPECOB.

11. Coneprxkanue TabIUIBI MAPIIPYTHU3ALMH.

12. KoHmemnus CKOJB3SIIEro OKHa.

13. CpencTBa mporpaMMupoBaHusi 0OMEHa TaHHBIMH B CETH.

14. Monenu 00JIaYHBIX BEIYMCIEHUH.

Tumnossie 3aaHuA OJ1d IPOBCACHUS HpOMC)KyTO‘-IHOfI aTTeCTaluu 1o JUCHUIIIINHE.

1. OBONIOLMS BBIUUCIUTENBHBIX CUCTEM. MeTo/bl KOMMYTAllUK B CETSIX Mepefadn
nanHbIX (CILJ). CpaBHEeHHE METOJOB KOMMYTAIIHH.
2. Knaccugpukamus CIIA. Cetn ¢ Mapmpyruzanueil u cenekuueid MHPOpMaLUU.

KonnenryanbHble TpeOOBaHUS K apXUTEKTYPE BEIUUCIUTEIBHOMN CETH.



3. [TpyHUMIIBI  yIIpaBIEHUS PACHPEACIICHHBIMU BBIUYMCIUTEIBHBIMU CHCTEMAMH.
CranpapTu3yrolye opraisl B 00JIaCTH CETEBBIX TEXHOJIOTHIA.

4. CeMuypoBHEBasi MOJIENb apXUTEKTYphI BbIuHcauTeNbHbIX ceTell MOC (3TanonHas
MOJIeNIb B3aUMOJECUCTBUS OTKpBITHIX cucteM — BOC). Konmenmus cimyx0, uHTepdeiicoB u
npotokosioB moaenu BOC. Apxutektypa riaodansHoii cetu Internet. CpaBHEHHE apXUTEKTYP.

S. [Tonsatue mnportokona. IIpeoOpazoBaHue MOTOKAa [JaHHBIX YIPaBISIOLIUMHU
NPOTOKOJIAaMH TIpU TepeAaye MO CeTH (MPOTOKOJbHBIE OJOKM JAHHBIX M HMHKAICYJISINA).
ITpoTOKOIIBI TOKATIBHBIX U II100ATBHBIX CETEH.

6. OyHKIUU U CTPYKTypa (u3ndeckoro kaHana cszu. CocraB anmapaTypbl JTHHUH
cBsi3u. CTaHAapThl Ha JaHHBIA YpOBEHb NPOTOKOJIOB. BbIieneHHbIE U KOMMYTUPYEMbIE JTMHUU
CBSI3HU.

7. XapakTepUCTUKHU JIMHUU CBSI3U. AHAJIOrOBble W LHU(POBBIE KaHAIBI CBS3U.
MeTo/1bI aHATIOTOBOW MOYJISAIIUN. MOIYISIIMOHHAS U MHPOPMAITMOHHAS CKOPOCTh.
8. Metoapl 1MpoBOro KoaupoBaHUsA. TpeboBaHWUA K MeToaaM IHU(POBOTO

KoaupoBaHus. lloTeHumanbHbIE U UMIYJIbCHBIE KOJbl. METO/bI JIOTMUECKOIO KOIAUPOBAHUS,
U30BITOYHBIE KOJbI M CKPIMOJIMPOBAHUE.

9. JuckperHas MOy LU aHAJIOTOBBIX CUTHAJIOB. YacroTHOE
(1e)MyJIbTUIUIEKCUPOBAaHUE aHAJIOTOBBIX KaHaIOB. BpemeHHoe (1€)MyJIbTUIIIIEKCUPOBAHUE
mpoBeIx KaHanoB. [lnesmoxponnas uumdpposas uepapxus (PDH). Cunxponnas umdposas
uepapxus (SDH).

10. but- u 6aliT-opueHTUPOBAaHHBIE TPOTOKOJIBI. METO/IbI BBIJIETICHUS Kaipa B IOTOKE
out/6aiT (pasupoanue). Metopl 0OECTICUCHHSI IPO3PAYHOCTH.
11.  TIIporoxon HDLC. ®opmar kampa. Tumsl kagpoB. Ympapistoniye KOMaHAbl U

oTBeThl. CTapT-CTONHBIE U KOHBEHEpHbIE IPOTOKOJIBI YIIPABICHHUS MHPOPMALIMOHHBIM KaHAJIOM.
IlonsiTne okHa. I'pynnoBOM M CEJIIEKTUBHBIA PEXUMBI IOBTOPHOM IEpefadyd HCKaKCHHBIX
KaJpoB.

12. [TomynyruiekcHast (HOpMaJIbHAs/CHHXPOHHAsS) TPOIEAYpa YIPABICHHUS 3BCHOM
nepefayn JaHHbIX. JlymiekcHas (acMHXpOHHas) NMpoLEeAypa YIpaBieHHs 3BEHOM Iepeladu
JMAHHBIX. AHamW3 BIMSHUS HWCKXCHUH HWHPOPMALMOHHBIX KaJpoB B TNPSIMOM KaHaje H
HOATBEPXKIEHUI B OOpaTHOM KaHajle Ha OBICTPOJEHCTBHE CTapT-CTONHOM, HOPMAalbHOM H
ACMHXPOHHOMH MpoLelyp yIpaBiIeHHs 3BEHOM Iepeiaull JaHHBIX.

13. Meronsl BBIOOpa MPOTOKOJBHBIX MapaMEeTpoB (UIMHA Kajpa, pa3Mep OKHA).
AHanu3 BIUsSHUS OJIOKHPOBOK OIpaHUYEHHOH Oy(epHON MaMATH TPAH3UTHOIO y3ja-MoaydyaTens
Ha MPOIMYCKHYIO CIIOCOOHOCTh JIBYX3BEHHOI'O (pparMeHTa CETH, yNpaBlIIeMOro CTapT-CTOIHBIM
IIPOTOKOJIOM.

14.  Ilporokon PPP. Texnonoruu ISDN, Frame Relay, ATM. Anpecanus aDOHEHTOB
rJ100aIbHOM CeTH.

15.  Komnbo ¢ TakTpoBaHHBIM ocTynoM. Konbio ¢ MapkepHbIM goctynom. Iluna ¢
MapKEPHBIM JIOCTYIIOM.
16. Iluna co ciay4aiHbIM JOCTYNOM. AHAJIN3 BIMSHUSA KOJUIM3UH KOHKYPHUPYIOIIUX

a0OHEHTOB Ha OBICTpOJEHCTBUE ciydaiiHOro Merona jaoctrymna. Texnonoruu Ethernet, Fast
Ethernet, Gigabit Ethernet. becipoBoHBIE JTIOKaIbHBIE CETH.

17. AHanu3 WHIUBUAYAIbHOTO OBICTPOJCHCTBUS abOHEHTa OECpOBOJHON CETH.
«OddexT 3axBaTa» cpebl nepeadn JaHHbIX OECIPOBOHOM CETH.
18. Kommytupyemsie JIBC. IIpuHIMIBI MOCTPOEHMS COCTaBHBIX ceTel. JIokann3anus

Tpaduka M wm3onsAnus cereid. CoriacoBaHue NPOTOKOJIOB KaHAIBHOTO YpoBHA. Jlormueckas
CTPYKTYPHU3ALMS CETH C IOMOIIBI0O KOMMYTAaTOPOB. Y CTPOMCTBA CTPYKTYPHU3ALIHH.

19.  OpraHuzanuss KOMMYTAaTOpOB JOKalbHOM ceTH. Kommyramms «Ha jety», c
yacTUYHOM W monHOW Oydepuzanuei. Bunpl Quinbrtpanmnu kaapos. Bapuantel ynpasieHus
MOTOKOM Ka/IpOB B TMOJYIYIUIEKCHOM M JYIUIEKCHOM DPEXUMax paboThl MOPTOB KOMMYTAaTopa.
TexHuueckass peanu3anysi KOMMYTaTOpPOB HAa OCHOBE KOMMYTAalMOHHOW  MaTpHIBI,
MHOT'OBXO/IOBOH pa3zesnsieMoil maMsTH, oOIIel MIHUHBI.



20.  AiropuTM TOKpBIBAIOIIETO JepeBa. TpaHCISIUS TPOTOKOJIOB KAaHAIBHOTO
ypoBHs. BuptyanbHble sokaigbHble ceTH. [locTpoeHune BHpTyaiabHBIX JIOKaJIbHBIX CETEH Ha
OCHOBE TpYNIHUPOBKU IIOPTOB KOMMYTaropa W Ha oOcHoBe TIpynnupoBku MAC-agpecoB
aOOHEHTOB.

21.  Meroabl aapecanuu ceTeBbIX 00BeKTOB. DPU3nUeckas M JOrHyecKas ajpecarus.
['pynmnoBeie 1 MHOTOIYHKTOBBIE aapeca. [llupokosemanue. [1nockue u nepapxudeckue aapeca.
Knaccsl ceteBbix IP-anpecoB Bepcuu 4.

22. [Ipumenenue wmacoxk tnpu [P-anpecamuu. Jlomennsie wuMena. IIpoTokon
oroOpaxenus [P-agpecoB Ha ¢usmueckue (JokanbHble) anpeca (ARP). IIporoxon
nuHaMuueckoro BeieneHus [P-aapecos y3nam cetu (DHCP).

23.  IloBTOpHOE WHCHONB30BaHUE AAPECHOTO MPOCTPAHCTBA. TPAHCIAIMS CETEBBIX
anpe-coB 1 optoB (NAT/PAT). MeToapl 5KOHOMHUU aJApEeCHOTO MTPOCTPAHCTBA.

24.  Macmrabupyemas cucrema IP-anpecanuu Bepcun 6.

25.  CereBoii nporokon [Pv4. dopmar nakera.

26.  Meroapl Mapmpytuszanuud. CTpaTerus NPUHATHS PEIICHUS, MECTO TNPUHSATHS
pemieHuss W WHGOpMaUUA Uil TPUHATUS pelIeHus O u3MeHeHun MapupyTa. Llena mytu.
@®ukcupoBaHHas W aJanTUBHAs MapuipyTtusauus. LleHTpain3oBaHHbIE, paclpeneieHHbIe U
HepapxXuuecKue aJanTUBHbIE aNrOpuTMbL. M30mupoBaHHBIE U KOOMEPUPOBAHHBIC AITOPUTMBIL.
OcHOBHBIE TPEOOBaHMS K aJITOPUTMY MapIIPYTH3AIUH.

27. JucTaHUMOHHO-BEKTOPHBIA anroput™m mapupyruzanuu APITA1. CxonumocTts u
OCHOBHBIE HEJIOCTATKH aIrOPUTMa (3AIMKJIMBAHUS U KOJIeOaTenbHbIe IBJICHNS). MeTo s 60pbObI
C JIO)KHBIMU MapHIPyTaMH.

28. AJTOPUTM MapHIpyTH3allMM HAa OCHOBE COCTOSHHS JMHHM cBsizu APIIA2.
[Iporokonsl mapupytusanuu RIP u OSPF.

29.  IIporokon ICMP. Cetu neiitarpaMMHOTO ¥ BUPTYQIBHOTO CEPBHCA.

30.  Ocobennocru npotokona [Pv6.

31.  Bwuasl 0;10kupoBOK Oy(depHO# maMsaTH y3710B ceTH (TpsMasi; KOCBEHHAs; COOPKU;

BJIOXKECHHBIX  KBUTAHLUH; OJOKUPOBKM, OOYCIIOBJIEHHBbIE IMPUOPUTETHOCTHIO  IOTOKOB;
CTaTHUCTUYECKOE OJIOKUPOBAHME) U METOAbl MpeAaylnpexaeHuss OnokupoBok. Crparteruu
pactipenesnieHust OypepHO maMATH y3jla KOMMYTAllMM MEXAY BBIXOJHBIMU HaIpaBICHUSIMU
nepenaud. MeTopl ynpaBieHUs! CETEBBIMU TOTOKAMHU.

32.  TpaHCHOpPTHBIE MPOTOKOJbI, OPUEHTUPOBAHHBIE HA COEIMHEHHE, MPOTOKOJIbI O3
coenquHeHus. Mnentudukauus (aapecanusi) MNPUKIAJAHBIX IPOLECCOB M HMH(POPMALIMOHHBIX
MIOTOKOB K HUM M OT HUX IIOPTaMH.

33. MyJbTHIUIEKCHPOBaHHWE TOTOKOB JAaHHBIX OT  Pas3IMYHBIX PHIIOKECHUH.
JleMyJIbTUIUIEKCHPOBAHUE CETEBOr0 MOTOKA MKy a0OHEHTCKMMM MPUKIAJHBIMU CIIYKOaMH.
®opmat cermenTta coodienusi. Komanael TpancnoptHoro nporokosa. [Ipouenypsl ynpaBieHUs
CKBO3HOM  TpAaHCIOPTUPOBKOW  JaHHBIX. MeXaHu3M  ynpaBieHUS  IMOTOKOM  MEXAy
KOPPECHOHIUPYIOIUMHU a00OHEHTaMHU (IPUKJIaJHBIMU IIPOLIECCAMK) HA OCHOBE OKHa.

34. IIporokon TCP. Amnamu3 3aiepXKd MYyJIbTHIIAKETHOTO COOOIIEHUS B
MHOT'03BEHHOM JIETEpPMUHHUPOBAHHOM TpakTe nepenaun JaHHbix. KonseliepHbiil 23 deKT.
35.  3agepxka coOOIIEHHS B HEOJHOPOJHOM BUPTyallbHOM KaHaie. OnTuManbHOE

pazbuenue cooduieHus: Ha ¢parMeHThl. OnTUMU3aLus pazMepa (parMeHTa B CETH C YYETOM
UCKa)XEHUI B KaHaJax CBS3H.

36.  BrimsiHHMe JUMTENFHOCTH CKBO3HOTO TaiiM-ayTa Ha CPEIHIOI0 33JEP)KKy MakeTa B
BUPTYyaJIbHOM KaHajle. 3aJepXKa COOOIIEHHs B HArpy)k€HHOM TpaKTe Iepelauyd JaHHBIX
(OTHOPOHBIN U HEOTHOPOIHBIN TI0 JJTHHAM CETMEHTOB TPAPUK).

37.  IIpotokonm ceaHcoBoro ypoBHA. @a3pl U YCIYTM CEaHCOBOH CIIYKObl C
ycTaHOBIIeHHEM coeuHeHus. CeaHcoBas city»k0a 0e3 yCTaHOBJIEHUs COEAMHEHUS.
38. [lpencraBuTenbHBI ~ MPOTOKON.  YCIYrM  HpPEACTaBUTENBHOM  CIyXOBI

(mpeoOpa3zoBanue (opmaroB, cxaThe HH(GOPMalUMU, CpelcTBa obecreueHuss Oe30MacHOCTH).



[TpeoOpazoBaHue MpeNCTaBICHUIA MPUKIAJHBIM TpOIleccaM 4epe3 JIOKadbHbIE U CTaHIIApPTHHIE
dbopmarsl.

39.  IIportokombl mpukiagHoro ypoBHs. OOecredeHue wuHTEpdeiica MexKIy
B3aMMOJICHCTBYIOIUMU NPUIIOKeHUsIMH. [IpoToKO mepenayn, A0CTyna U yrnpasieHus (hanaoM.
Mogens BuptyanbHOro ¢aitnoxpanunuma. [IpoTokon BupTyalbHOro TepMuHaANa. Mojenb
cpelbl BUPTyaslbHOTO TepMuHaia. [Ipotokon mepemaun u o6paboTku 3amanuil. I[IpoToxon
IIpUEMO-TIEpeaduy dJIEKTPOHHOM nouTel. [IoHsATHE COKeTa.

40. Xapakrtepuctuka BUIO0B cay:k0 ISDN. Cxema mnoAKIIOYEHHUS OO0OPYIOBAHHS
nosib3oBarens k cetu ISDN.

41. ITognepxka kauecTBa oOCIyKUBaHUs B ceTsax FR.

42. Tpuauunet ATM. ObocHoBanue BbiOOpa pa3zmepa siueiiku ATM.

43. Ilpunnunser opranusamuu SDN. Ilporokon OF. Ilporokon BDDP. IlpoGiema
pa3MepHOCTH TabmuI nmpoaBuxkeHus. KoHBeiep TaOmuIl mpoaBKeHUs. ['pyImoBbie TaOIUIIBI
npoasukenusi. Orpannyenust OF.

44. Bupryanusamus ceTeBbix (QyHkmmii NFV  — mnpenmymiectBa W HEIOCTATKH.
ComectHas pabota SDN u NFV.

45. Mobwibnbii [P. [Ipo6nema coxpanenus aapeca.

46. D dexTUBHOCTH METO/Ia MPSAMOIN KOPPEKIIUHU OLTMOO0K, OCHOBAHHOTO Ha TOPa3PSIHOM
CJI0KEHHUH MTPOTOKOJIbHBIX OJIOKOB JIaHHBIX.

47. Mopaenu oonaunsix BeranciaeHuit ITU-T u NIST.

[Tpumeps! 3amau:

1. 3agaua 1.

Jlano: rpad ¢ BecaMu IyT ISl KAXKI0TO HAIPaBJICHUSI.

Tpebyercsi: paccuuTarh TaOIUIIBI MAPIIPYTH3AIUU JJIS BCEX Y3JIOB IO TUCTAHIIMOHHO-
BEKTOPHOMY aJITOPUTMY (METOJ penibedoB).

2. 3anava 2.

Jlano: rpad ¢ BecaMu IyT ISl KAXKI0TO HAIPaBJICHUSI.

Tpebyercsi: paccumtarh TAOMMIly MApHIPYTH3AIUH IS BCEX Y3JIOB IO AITOPHUTMY
COCTOSIHUS JIMHUH (aroput™ JeHKCTphI).

Pesynbrarhl ~ 3K3aMeHa  OOpPENENsIOTCS  OLEHKAMHM  «OTJIIMYHO»,  «XOPOIIO»,
«YAOBIIETBOPUTEIBHO», «HEYAOBIECTBOPUTEIHHO.
Hrorosas olieHka 1o npeaMeTy (9K3aMeH) BBICTABISIETCS CIEIYIONIMM 00pa3oM:

«OTJIMYHO» — CTYACHT HMeeT 4YeTKoe IMpeAcTaBjieHHe O (QYHKUHMOHAIBHOCTH U
cnenr(duke MPOTOKOJIOB; YMeeT MOTHBHPOBATH BBIOOP CTE€KAa NMPOTOKOJIOB, UX MapaMeTpoB,
IPOTPaMMHOI0 O0€CleUYeHusl MOJAEP)KKH IPOTOKOJIOB. YBEpPeHHO BJjajeeT MEPBUYHBIMU
HaBbIKaMU CETEBOT'0 aJIMHUHHUCTpATOpa U pa3paboTurKa pacnpeeIeHHbIX IPUI0KEHUH.

He wumeer HeyaOBIETBOPUTENIBHBIX OLEHOK 3a KOHTPOJIbHBIE pPalOThl, CpenHss
(OKpyTIJIeHHas) OlLIEHKA 3a KOHTPOJIbHBIE Pa00ThI — «OTIUYHOY;

«Xopomo» — CTYACHT HMeEET oﬁmee NnpeacraBjaceHue o q)yHKHI/IOHaJ'IBHOCTI/I u
CHCL[I/I(I)I/IKC IIPOTOKOJIOB; YM€€T BLIIIOJIHATH BBIGOp CTCKa IPOTOKOJIOB, HUX IIapaMCTpPOB,
porpaMMHOTO obecneyeHus MOAACPIKKU IMPOTOKOJIOB. B.na)]eeT NECPBUYHBIMH HAaBbIKaAMHU
CCTCBOI'0 AAMHUHUCTPATOPA U pa3pa60Tq1/H<a pacnpeaciICHHbIX HpPIJ'IO)KCHPIfI.

He wumeer HCYIOOBJICTBOPUTCIBHBIX OLOCHOK 3a KOHTPOJIBHEBIC pa6OTI)I, CpEaHAA
(OprrJ'ICHHaSI) OIICHKA 3a KOHTPOJILHLIC pa6OTLI — «XO0pOommo»;

«YAOBJICTBOPUTEJIBbHO» —  CTYAGHT HMMeeT  cjadoe  mpeacraBlieHHe O
(GYHKIIMOHAIBHOCTH M cHenuuKe IPOTOKOJIOB, HeyBePeHHO BBINMOJHAET BbHIOOp CTeKa
IPOTOKOJIOB, HX IapaMeTpoB, MPOrpaMMHOT0 OOecCreyeHHsl TOJJEPKKH IPOTOKOJIOB.



HeyBepeHHo BJIajieeT MEPBUYHBIMH HAaBBIKAMH CETEBOI'O AJMHUHHUCTpATOpa U pa3paboTumka
pacupeneneHHbIX PUI0KEHNMN.

He wumeer HEyAOBIETBOPUTEIBHBIX OLEHOK 3a KOHTPOJIbHBIE palbOThl, CpeaHss
(OKpyTJIeHHAs) OLIEHKA 32 KOHTPOJIbHBIE PA00ThI — «yIOBIETBOPUTEIHHOY;

«HEyI0BJeTBOPUTEIbHO» — CTYJCHT He MMeeT NpeacTaBjieHne 0 (PyHKIIMOHAIbHOCTH
U crienu(uKe TPOTOKOJIOB;, He MOKeT BBINMOJHSITH BHIOOP CTEKA MPOTOKOJIOB, HX MapaMeTPOB,
POrpaMMHOro obecredeHus] MOIJIEPKKU MPOTOoKoyioB. He BiiajgeeT mepBUYHBIMU HaBBIKAMU
CETEBOr'0 aJMUHUCTPATOpa U pa3paboTurKa paclpeeIEHHbIX IPUIIOKEHUH.

Cnan xots 6bl OIHY KOHTPOJIbHYIO paObOTy Ha «HEYAOBIETBOPUTEIBHO.

Bo Bpemss »53K3aMeHa CTYA€HT MOXKET IIOBBICUTh CBOK OLIEHKY, CIaB 3aHOBO
COOTBETCTBYIOIIYIO KOHTPOJIBHYIO pabOTy, IPH YCIOBHH BBIITOJIHEHUS OCTATBLHBIX TPEOOBAHMIA K
OLICHKE.

11. YyeOHO-MeTOAMYECKOE 00ecIIeUeHue

a) DNEeKTPOHHBIN y4eOHBI Kypc MO JUCHHUILUIMHE B JJIEKTPOHHOM YHUBEPCHTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=8399

0) OlieHOUHBIE MaTepHalibl TEKYHIEro KOHTPOJIS M MPOMEKYTOYHOW aTTECTAllUU IO
TUCITUTLTAHE.

B) [Iman cemMuHapcKkux / TPAKTUYCCKUX 3aHATHH 10 JTUCHUIUIMHE TIPUBEACH B
AJIEKTPOHHOM yHUBepcuTete «Moodley.

r) Meronnyeckne yka3aHUsT 1O MPOBEIACHUIO J1A0OPATOPHBIX pabOT TNPUBEACHBI B
AJIEKTPOHHOM yHUBepcuTeTe «Moodley.

1) Metonnyeckue yKa3aHUsi 1O OpPraHH3alUd CaMOCTOSTEILHOW pabOThl CTYACHTOB
OTIMCAHBI B 3JICKTPOHHOM yHUBepcutere «Moodley.

12. Ilepeuyenn y4eGHOIi 1uTEpaTyphl U pecypcoB cetn UHTepHeT

a) OCHOBHas JUTEparypa:
—Onmudep B.I., Omudep H.A. Komnbiorepubie cetu. [IpuHIMMIBI, TEXHOJIOTHH,
MpOoTOKOJBI: YueOHuk st By30B. CII0.: [Tutep, 2020. — 1008 c.

— Cymenko C.II. Marematuueckue MOJCIH KOMIBIOTEPHBIX  ceTed. Tomck:
N3 natensckuii JJom Tomckoro rocygapctBeHHoro ynusepcurera, 2017. — 272 c.

0) 1OMOJHUTENbHAS JIUTepaTypa:

— MuxeeB II.A., Cymenko C.II. Maremaruueckue MOJEIN CETEH YPOBHS IOCTYIIA.
HoBocubupck: Hayka, 2015. — 232 c.

—Tonpamreiin  b.C. WnapoxommyHukanmonnsle cetu u cucrembl. CII0.: BXB-
[TerepOypr, 2019. — 208 c.

B) pecypchl cetu MHTepHeT:
— OTKPBITHIE OHJIAH-KYPChI

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOT U

a) JIMIIEH3UOHHOE U CBOOOJTHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE!
— Microsoft Office Standart 2013 Russian: maker mporpamMm. BkiodaeT mpHIOKeHHs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office

Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);
— myOUYHO JoCTyIHbBIE oOmaynbie TexHoynoruu (Google Docs, Slnaexc auck u T.11.).


https://moodle.tsu.ru/course/view.php?id=8399

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DIEeKTPOHHBIN KaTajor Hayunoii OuOIMoTEKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DieKTpoHHAas OubIMoTeKa (periozuTopuin) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 9BC KoncynbraHt cryaenra — http://www.studentlibrary.ru/
— O6pazoBatenbHast miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) npodeCCHOHANIbHBIC 0a3bl TaHHBIX (NPU HATUYULU):

— YHuBepcuterckas nHpopmarronnas cuctema POCCH S — https://uisrussia.msu.ru/

— Enunas mexBenoMcTBeHHass WHGOpMaIMOHHO-cTaTucTHdeckas cucrema (EMUCC) —
https://www.fedstat.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

Aynutopuu AJis TPOBEICHUS 3aHATHH JIEKIIMOHHOTO THUTIA.

Aynutopuu Ui TPOBENCHUS 3aHATHH CEMHHApCKOTO THIA, WHIUBUAYAIbHBIX H
TPYNIOBBIX KOHCYIIBTAIIUH, TEKYIIETO KOHTPOJIS ¥ TIPOMEKYTOYHOU aTTECTAIIUN.

[TomeneHust a1 cCaMOCTOATENIbHON PaOOThI, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOU M
JOCTYTIOM K ceTH VHTEepHET, B JJIEKTPOHHYIO WH(OPMAIMOHHO-00pa30BaTEIILHYIO Cpely U K
WH()OPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM.

JIaboparopuu, 000pYJIOBaHHBIE KOMITBIOTEpAMH, KOMMYTAaTOPaMHU, MapIIPyTU3ATOPAMH,
6ecripoBoiHbIMU Toukamu goctyna WiFi.

Aynuropun  JUIsT  TPOBEACHHS 3aHSATUH  JICKIIMOHHOTO W CEMHHAPCKOrO  THIIA
WHAUBUAYAIbHBIX M TPYIIMOBBIX KOHCYIbTAIMi, TEKYIIEr0 KOHTPOIS M MPOMEKYTOUHOM
aTTeCTalluy B CMEUICHHOM (hopMmaTe («AKTPY»).

15. Uudopmanusi o pazpadboTunkax

Cymenko Cepreit IlerpoBuy, a-p TexH. Hayk, mnpodeccop, kadeapa NpUKIATHON
unpopmaruku UIIMKH TI'Y, 3aBenyromuii kadenpoit
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