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1. leab ¥ NIaHUpYyeMble Pe3yJabTAThl 0CBOEHUS THCIUIIMHbI

[enpt0 OCBOEHUSA JUCUMIUIMHBI SBJISIETCS OCBOGHHME CTYACHTAaMU IPUHIUIIOB
OpTraHU3aIN KOMIBIOTEPHBIX CETEH, CETEBBIX TEXHOJIOTHH, 0OJAYHBIX CEPBHUCOB, TPOTOKOJIOB U
dbopMupOBaHUE CIETYIOMINX KOMIETSHIIUH]:

— OIIK-2 — CnocoOHOCTh TPUMEHSTh KOMITBIOTEPHBIE/CYTIEPKOMITBIOTEPHBIE METOIBI,
COBPEMEHHOE MPOrpaMMHOE 00ecreueHrne, B TOM YUCJIEe OTEUECTBEHHOTO MPOUCXOKICHUS, IS
pelieHus 3a1a4 npodeccuoHaIbHON NeATeIhHOCTH,

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

HNOIIK-2.2. Hcnonb3yeT METOJbl  BBICOKOIPOU3BOJIUTEIBHBIX  BBIYUCIHTEIBHBIX
TEXHOJIOTHI, COBPEMEHHOT0 MPOTrPaMMHOTO OOECIEYEeHHs, B TOM YHCIE OTEYECTBEHHOTO
MIPOUCXOXKICHHUS.

NOIIK-2.3. Hcnons3yeT HWHCTPYMEHTaJIbHBIC CPEICTBA BBICOKOIIPOU3BOIUTEIBHBIX
BBIYMCIICHUM B HAYYHOUN M MPAKTUYECKOM NESITEIIbHOCTH.

—OIIK-6 — CnocoOHOCTP  NMOHMMAaTh  NPUHIUNBI  pabOTBl  COBPEMEHHBIX
WH(OPMAILIMOHHBIX TEXHOJOTUH W HCIIOJIB30BAaTh MX JUISl peHIeHHs 3a7ad MpoQeccHOHANIbHON
JIeSATeTLHOCTH.

HOIIK-6.1. OO6namaer HEOOXOAUMBIMH 3HAHMSAMH B 001acTH HMHGOPMAIIMOHHBIX
TEXHOJIOTH, B TOM YHCJIC TOHUMAET IIPUHIIAIIBI KX PAOOTHI.

NOIIK-6.2. Ilpumenser 3HaHUsA, TMOJy4eHHbIE B o001acTd UHGOPMAIMOHHBIX
TEXHOJIOTHH, IPH PEIICHUN 33]1a4 MPO(PEeCCHOHATEHOMN IeATEeIbHOCTH.

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

PesynpraramMu OCBOEHUSI AMCHUIUIMHBI SBIISIOTCS CIEAYIOIINE UHIUKATOPBI JOCTHXKEHUS
KOMIIETEHIIMI:

NOIIK-2.1. 3naer (yHKUUOHAILHOCTP U  OCOOGHHOCTH CTEKOB IPOTOKOJIOB
KOMILIEKCUPOBAHMSI PACIIPEACIICHHBIX BRIUUCITUTEIHHBIX CUCTEM U KOMITBIOTEPHBIX CETEH.

NOIIK-2.2. YMeeT BBINOIHIATH 000CHOBAHHBIN BHIOOP MPOTOKOJIOB U PEATU3YIOLIETO HX
MpOrpaMMHOTO  OOeCreYeHus i  MHOTOMAIIMHHBIX  BBIYMCIUTENBHBIX  CHCTEM U
KOPIOPATUBHBIX KOMITBIOTEPHBIX CETEH Ha PAa3IMYHBIX TEXHUYECKHX TU1aThopMax.

NOIIK-2.3. Biageer TEpBUYHBIMH HaBBIKAMH CETEBOTO  aJMUHHUCTPATOpa W
pa3paboTurKa pacrupeeIeHHbIX TPUI0KEHUH.

NOIIK-6.1. 3naeT nepapxudeckue MOJEIN OPraHU3aIllii KOMITBIOTEPHBIX CETel, METOIbI
OIICHUBAHMUSI ONEPALIMOHHBIX XAPAKTEPUCTUK PA3IIMUHBIX CETEBBIX CTPYKTYD.

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 KOMITBIOTEPHOMN
CETH, OpPHUEHTHUPOBAHHOTO TMOBHIIIEHWE OBICTPOACHCTBUS CETH M PAIMOHATBHYIO 3arpy3Ky
CETEBBIX PECYPCOB, HACTPOMKHU IPOTOKOJIOB, CIYKO M CEPBUCOB OTOOPAKEHUSI pa3HO YPOBHEBBIX
aapeco (MAC, IP, DNS-uMeH), IMHaMHUYECKOTO BBIIEICHHSI CETEBBIX aJPECOB KOHEUYHBIM
a0OHEHTaM B JIM3WHI, HAaBBIKAMH HACTPOWKM TMOTPAHUYHBIX MapUIPpyTU3aTOPOB IS
WCIIOJIb30BAaHUSI aBTOHOMHBIX aJIPECOB B CETSIX YPOBHS JIOCTYIA, MPOrPAMMHUPOBAHUS CETEBOTO
oOMeHa MaHHBIMH MEXAY KOHEUHBIMH a0OHEHTaMH, HaBBIKAMH MOHUTOPHUHTA COCTOSIHUS
(paboTOCTIOCOOHOCTH W 3arpy3Kd) OTAENBHBIX YCTPOWCTB, KaHAIOB CBS3U, TPAHCHIOPTHBIX
COCTMHCHUN W TIOJICETeH, JIOKAJIM3allMh Yy3KUX MECT, HEHCIPABHOCTEH M HEKOPPEKTHBIX
HAaCTPOEK B UEPAPXUU MIPOTOKOJIOB U CETEBBIX YCTPOMCTBAX

2. 332]3‘11/1 0CBOCHUA JUCHUIIIIMHBbI

— OCBOUTH TNPUHUUIIBI OPraHU3alUU PACHPENCIECHHBIX KOMIBIOTEPHBIX CETel, ceTei
YpOBHsI aDOHEHTCKOTO JIOCTYTIa, 00JIAYHBIX BHIYUCIICHUI 1 CEPBHUCOB.



— Hayuntbcst NPUMEHSTh 3HAHHUA O KOMIBIOTEPHBIX CETSIX JJIS CO3JAaHUS €IUHOTrO
WH()OPMAITMOHHOTO MPOCTPAHCTBA JIIOJICH, BEleH M MPUIIOKCHUH, MEXaHU3MOB KOMMYHHKAITAN
B UHAYCTPHUH OOpabOTKHM HHPOPMALUHU, 3JIEKTPOHHOM JIOKYMEHTOOOOpOTE, aBTOMAaTH3AIMU
JIEJIOBBIX U TEXHOJOTUYECKHX MPOLIECCOB B MPOMBIIIIEHHOCTH, 3/[paBOOXpaHEHIH, 00pa30BaHUU
u Tp.

3. MecTo AUCHUIJIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

CoBpeMEHHBIE KOMITBIOTEPHBIC CETHU SIBIISIFOTCS OCHOBOM  MONMH(YHKIIMOHAITBHON
KOMMYHUKAIlMM JoAeil (mepenadya MyJIbTUMEAMMHON uHGOpManuu), pacnpeeseHHbIX
00JIaYHBIX TPWJIOKeHHI (Tepeqadya KOMITBIOTEPHBIX JaHHBIX), Bemleil, CHaOKEHHBIX
JaTYMKaMH, CEHCOpaMH, HCIHOJHUTEIbHBIMU MEXaHHU3MaMu — akKTyaropamMu (mepenayda
napamMeTpoB COCTOSIHMSI BEIEd W YIOPABISIIONIMX BO3ACHCTBMN Ha Bemw). JucuuruimHa
OTHOCHUTCSI K 00s3aTelbHONM YacTH 0oOpa30BaTeIbHOW Mporpammbl. JlucuumimHa BXOJIUT B
Monyib  «KoMIbroTepHbIE Haykum» ©  TpeOyeT ampuOpHOTO OCBOCHHSI  IPHHIIUIIOB
AITOPUTMU3ALNH, OCHOB OPraHU3ALMH BbIYMCIUTEIBHBIX CUCTEM U ONEPALMOHHBIX CUCTEM.

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

[IIecToit cemecTp, PK3aMEeH

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

HJ'ISI YCHICIIIHOTI'O OCBOCHU AUCHUIIJINHBI Tp€6y'IOTC$I PE3YJIbTATHI AIIPUOPHOI'0 OCBOCHUA
IIPUHIMUIIOB aJITOPUTMHU3AlIMU, OCHOB OpraHu3allii BBIYHUCIUTCIIBHBIX CHUCTCM H O6y‘ICHI/I$I 110
CJICAYIOUM JUCHUIUIMHAM: apXUTCKTYpPAa BBIYUCIUTCIIBHBIX CUCTEM, OIICPALIMOHHBIC CUCTEMBI.

6. SI3bIK peajau3anuu

Pyccknii

7. O0BbeM TUCUHMILIHHBI

OO01as TpyA0eMKOCTh IUCIUIUIHHBI COCTaBIsIeT 4 3.€., 144 yacoB, U3 KOTOPBIX:
-JIEKIIMU: 48 4. B TOM UHKCIIe MpaKTU4ecKas noAroroska: 0 u.
O0Bem caMocTOATENbHOM paboTHI CTYIEHTA ONpeAEIeH YUeOHbBIM IIIIAHOM.

8. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Tema 1. OCHOBBI KOMIIBIOTEPHBIX CETEU

DBOIONUS BBIYUCIUTENBHBIX cucTeM. CeTeBble pecypchl. MeTo1bl KOMMYTAIMH B CETAX
nepenaun gaHHbix (CILJ). CpaBHenue metonoB kommytanuu. Kinaccuduxanus CIIJI. Ceru c
MapupyTusanuen u ceneknuel mHpopmanuu. KoHuenTyanbHble TpeOOBaHUS K apXUTEKTYype
BBIUNCIUTENBHON ceTu. IloHstne mnportokona. [IpuHUMIBI ynpaBieHHs paclpeneIcHHbBIMU
BBIUHCIUTENbHBIMU cucTeMaMH. CTaHIapTU3YIOLUE OpraHbl B 00JacTH CETEBBIX TEXHOJIOTUM.
CeMmuypoBHEBasi MOJIENIb ApXUTEKTYphl BblUMCIUTENbHBIX ceTeil MOC (3TaoHHas MoOJenb
B3aUMOIEUCTBUSL OTKPHITHIX cucteM — BOC). Konnenius ciayx0, nHTEpPEHCOB U MPOTOKOJIOB
mogenu BOC. Apxurekrypa rnoGanbHOi cetn Internet. CpaBHeHHE  apXHUTEKTYP.
[IpeoOpazoBaHre MOTOKA JAHHBIX YIPABISIOIMIMMU MPOTOKOJAMHM IpH IMeperadye IO CeTH
(TPOTOKOJIBbHBIE OJIOKU TaHHBIX U MHKATICYIISLIHS).

Tema 2. TexHonoruu GU3NIECKOro YpOBHS

OyHKIMM U CTPYKTYypa (u3nyeckoro kaHaia csizu. CocTaB amnmaparypbl JUHUU CBSI3U.
CranpapThl Ha JaHHBIA ypOBEHb NPOTOKOJIOB. BbIIENEeHHbIE 1 KOMMYTUPYEMBIE JIMHUU CBSI3U.
XapakTepUCTUKH JIUHUU CBSI3U. AHAJIOTOBbIE U LIM(PPOBBIE KaHAIbI CBS3U. METO/bl aHaJIOTOBOU
MoIyasiMu.  MoaynsiuuoHHass M MH(QOpPMAIMOHHAs  CKOPOCTb. MeToabl  IU(POBOro



KoaupoBaHus. TpeOoBanus Kk MerogaM LupoBoro koaupoBaHusd. IloTeHIManbHBIE U
UMITyJbCHBIE  KOABI.  MeTOABl  JOTMYEeCKOro  KOAMPOBaHHWS  (M3OBITOYHBIE  KOJIBI,
cKpaMOimpoBanue).  JluCKpeTHas ~ MOAYMSIMS ~ AHAJIOTOBBIX  CHUTHAJOB.  YacToTHOE
(Ie)MYIPTUIUICKCUPOBAHHE AHAJIIOTOBBIX KaHANOB. 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 (PasupoBanue). Metoasl obecniedeHus: mpo3padnoctu. IIporokon HDLC. dopmar
kazapa. Tunbl kaapoB. Ympapisiolide KOMaHabl U OTBEeThl. CTapT-CTONHBIE U KOHBEHEpHBIC
IPOTOKOJIBI ~ ynpaBiieHUus HMH(OpManuoHHBIM KaHaioM. Ilonstue oxHa. [I'pynmoBoil u
CEJICKTUBHBIA pPEKHUMBI IIOBTOPHOM IE€peAadyd HMCKAKEHHbIX KajapoB. 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 MTOATBEPKAECHUI B 0OpaTHOM KaHalle
Ha OBICTPOJCICTBUE CTapT-CTOIIHOM, HOPMaJIbHOM M AaCHHXPOHHOW MpOLENyp YIpaBiIeHUS
3BEHOM Ilepe/iauM JJaHHBIX. MeTo/Ibl BEIOOpA MIPOTOKOJIBHBIX [TapaMeTpoB (JUIMHA KaJapa, pasmep
OKHa). AHanW3 BIMSHHUS OJIOKMPOBOK OTpaHMYCHHON Oy(depHOll maMsATH TPaH3UTHOTO Y3Ja-
[OJy4aTesss Ha TMPOIYCKHYIO CHOCOOHOCTh JIBYX3BEHHOro (hparmMeHTa CeTH, YIpaBiIsieMOro
cTapT-cTOnHbIM npoTokojoM. IIporokon PPP. Texunonorum ISDN, Frame Relay, ATM.
Anpecanys aDOHEHTOB I100aJIbHOM CETH.

Tema 4. TexHOJIOTMH OCTPOCHHUS JIOKAJIbHBIX CETEU

MeToapl COBMECTHOIO HCIIOJIB30BaHMSI pa3feisieMOd Cpelapl Nepefayd JaHHBIX.
Cranpgaptusyemble METOIBl JOCTyNna K paszaensemMod cpene. Konblo ¢ TakTMpOBaHHBIM
noctynoM. Kombuo ¢ MmapkepusiM poctynoMm. Illuna ¢ mapkepHbiM noctynom. Illuna co
CllyyaliHbIM ~ JIOCTYNIOM. AHQJINW3 BIMSHUA KOJUIM3MM KOHKYpPUPYIOIIMX aOOHEHTOB Ha
ObIcTposeiicTBHe citydaiiHoro mertoma gocrtyma. Texnomorum Ethernet, Fast Ethernet, Gigabit
Ethernet. becripoBoniHble oKanbHble ceTu. [IpoueaypHbie ocobenHocTH MeTona noctyna WiFi.
AHanM3 WHIUBUIYAIBHOTO OBICTPOICUCTBUS a00OHEeHTa OecripoBoIHOM ceTh. «DPdeKT 3axBara
paszzensieMoil OecripoBOJHOM cCpeabl OAHHMM M3 KOHKYpHpYHOUMX aOoHeHTOoB. Jlormueckas
CTPYKTYpHU3allHsl CETU C IOMOIIbI0 KOMMYTAaTOPOB. Y CTPONCTBA CTPYKTypu3anuu. Opranu3anus
KOMMYTaToOpoB JIOKaJIbHOH ceTu. KoMMyranmss «Ha JeTy», ¢ YacTUYHOM U IOJHOM
Oydepuzanueii. Buael Quibrtpanuu kaapoB. BapuaHTbl ynpaBieHHsT NOTOKOM KaJIpoB B
HNOJYAYIUIEKCHOM M JAYIUIEKCHOM peXHMax paboThl MOPTOB KOMMYyTaropa. TexHuueckas
peanu3anysi KOMMYTaTOPOB Ha OCHOBE KOMMYTAllMOHHOW MaTpUIbl, MHOTOBXOJOBOI
paszgensieMoil mamsTH, oOWIed IMHBL. AJTOPUTM TMOKPBIBAIOLIETO JepeBa. TpaHCisuus
IIPOTOKOJIOB KaHAJIBHOTO ypoBHs. BupryanbHble okanbHble ceTH. [locTpoeHne BUPTYyaabHBIX
JIOKQJIBHBIX CETEM Ha OCHOBE IPYNIMPOBKH MOPTOB KOMMYTaTopa M Ha OCHOBE I'PYNIHMPOBKU
MAC-anpecoB aDOHEHTOB.

Tema 5. YpoBeHb ceTeBOro NpOTOKOJIA

Mertoabl ajnpecanii  CEeTEBBIX OOBEKTOB. Du3nueckas M JIOTUYECKas ajpecalys.
I'pynnoBeie 1 MHOTONYHKTOBBIE anpeca. [Ilupokosemanue. [Inockne n nepapxudeckue aapeca.
Knaccsl cereBbix [P-anpecoB Bepcum 4. Ilpumenenne macok npu IP-appecanuu. JlomeHHBIE
uMeHa. [Iporokon otobpaxenus [P-aapecoB Ha ¢usnueckue (JOKaIbHBIC) aapeca B JOKATHHBIX
u riobaneHbIX ceTsax (ARP). IlpoTokon nuHammueckoro HasHaueHUs (BeineneHwus) [P-ampecos
y3nam cetu (DHCP). Meronbl 3KOHOMHUHU aJpecHOr0 MPOCTPAHCTBA U PpEHICHUS MPOOIEMbI
neunura aapecoB. beckiaccoBas MmapuipyTu3aius. ABTOHOMHBIE aJpeca M HMX IOBTOPHOE
ucnoibp3oBanue. TpaHcusius cereBblx aapecoB u mnoptoB (NAT/PAT). Macmrabupyemas
cucrema IP-anpecaumu Bepcum 6. CereBoil mnportokon IPv4. @Popmar mnakera. Meromabl



Mapuipytusanuu. CtpaTerus NPUHATHS PEUICHUs, MECTO NMPHUHSTHS PEIICHUS W HHQPOpMAIUI
JUISL IPUHATHS pElIeHUs 0 U3MeHeHuH Mapuipyta. llena mytu. @ukcupoBaHHas U aJanTUBHAS
Mapmpytusanus. LleHTpanu3oBaHHBIC, paCHpEEICHHbBIE W HEpapXUuecKue aJarnTHBHBIC
IropuTMbl. V30/MpOBaHHBIE W KOOMEPUPOBAHHBIE aNropuTMbl. OCHOBHBIE TpeOOBaHUS K
AITOPUTMY MapuIpyTH3aluu. J{MCTaHIIMOHHO-BEKTOPHBINM anroputM Mapupytuzauuu APITA1
(DVA). CxoguMoCTh U OCHOBHBIE HEJOCTAaTKU alNTOpUTMa (3allMKIMBaHHE M KojieOaTesIbHbIE
sIBIICHUS1). MeTobl OOPBOBI C JOKHBIMA MAPHIPYTaAMH. AJITOPUTM MapUIPYTH3AIUU HA OCHOBE
coctostaus uHUM cBsizu APITA2 (LSA). [Ipotokonbr mapuipytusanuu RIP u OSPF. IIpotokon
ICMP. Ocobennoctu nporokoina IPv6. Cetu pelitarpaMMHOTO U BUPTYaJILHOTO cepBUca. Buabl
OJIOKMPOBOK Oy(epHOW MaMsiTH Y3JI0B CeTH (TmpsMas; KOCBEHHAas; COOPKH; BIIOKEHHBIX
KBUTAHIIUN; OJOKUPOBKU, OOYCIIOBJICHHBIC MPHOPUTETHOCTHIO IMOTOKOB; CTATUCTUYECKOE
OJIOKHpPOBaHME) U METOAbl NpeaynpexaeHus OyokupoBok. CrpaTeruu pacrpeaeacHus
OydepHOl maMATH y37la KOMMYTAIlUU MEXKy BBIXOJHBIMU HAIPABICHUSMU Mepeaadn. MeTo bl
yOpaBJeHUS ceTeBbIMU ToTOKamu. IIporpammuo-onpenensembie cetu (SDN). Ilportokon
OpenFlow. IIpotokon aBromMarmueckoro pacrno3HaBaHusi cBsizei BDDP. Konseliep Tabmuir
nponswkenus. [Ipoonemsr OpenFlow. Buptyanuzamus cereBbix ¢ynkiuid (NFV). Mobunbhbie
TeJICKOMMYHUKaMOHHBIE ceTr. MoOmibHbIN [Pv4 u [Pv6. HoBoe pamno (New Radio).

Tema 6. YpoBeHb TPaHCIOPTHOI'O IPOTOKOJIA

TpaHcnopTHble NPOTOKOJBI, OPUEHTHPOBAHHBIE HAa COEAMHEHHE, IPOTOKOJBI 0e3
coenquHeHus. Mnentudukauus (aapecanusi) MNPUKIAAHBIX IPOLECCOB M HMH(POPMALIMOHHBIX
IOTOKOB K HUM M OT HUX HNOpPTaMu. MyJbTHUIUIEKCUPOBAaHHE MOTOKOB JAHHBIX OT Pa3JIMYHbIX
NPUIOKEHUH. J[eMyIbTUIIIEKCUPOBAHUE CETEBOTO MOTOKA MEKIY aOOHEHTCKUMU MPUKIIaTHBIMU
ciyxx6amu. Popmar cermenTta cooOuieHus. Komanasl TpaHcnopTHOro npotokosa. IIpouenypst
yIIpaBJICHUS] CKBO3HOW TPAaHCIOPTUPOBKOHM JAaHHBIX. MEXaHMW3M YIPABJICHUS MOTOKOM MEXKIY
KOPPECIIOHIUPYIOIIUMU a0OHEHTaMM (TPUKJIaJHBIMU IpPOLIECCAMU) HAa OCHOBE MEXaHH3Ma
ckonb3simiero okHa. Ilporokon TCP. Ananu3 3anepXKu MyJNbTH NMAaKETHOTO COOOILIEHHUS B
MHOTI'0O3BEHHOM JIETEPMHUHMPOBAHHOM TpakTe Inepenaun JaHHbIX. KonBedepHblil 3¢ddext.
3amepkka COOONICHHWS B HEOJMHOPOJHOM BHPTyalbHOM KaHaje. OnrtuManbHOe pa3OueHue
cooOuieHus Ha (gparmenTsl. OnTUMHU3aNUs pa3mepa (pparMeHTa B CETH C Y4€TOM HCKaXEHUH B
KaHajax cBs3W. BiusHue pasmepa OKHa M JUIMTEIBHOCTH CKBO3HOI'O TaiiM-ayTa Ha CpPEIHIOIO
3aJIepKKy MNaKkeTa B BUPTYyaJbHOM KaHaje. 3aJiepKKa COOOINEHUS B HArpyXeHHOM TpaKTe
nepeaayn TaHHBIX (OTHOPOIHBIN M HEOIHOPOIHBIN MO JJIMHAM CETMEHTOB Tpaduk). dakTopsl,
oTpeseNsonue ObICTPOICHCTBIE TPAHCIOPTHOIO COEAMHEHUsA. MeTobl MpsSMON KOpPPEKIHU
OIIMOOK HAa ypOBHE TPAHCHOPTHOTO MPOTOKOJA U UX BIUSHUE Ha pealibHOe ObICTponelCTBHE
TPAHCHOPTHOTO COEJIMHEHHUS B YCIOBUSAX BBICOKOW HWHTEHCUBHOCTH TIOMeEX. BiusHue
KOHKYPEHIIMM 32 CETEBbIE pPECYpChl CONEPHHYAIOIINX a0OHEHTOB Ha WHIMBHIyaJIbHOE
ObICTpOICIICTBHE TPAHCTIOPTHBIX COETMHEHUH.

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

[Tporokon ceancoBoro ypoBHs. @a3bl U YCIYTHM CEAHCOBOW CIIYXOBbI C yCTaHOBJICHHEM
coenuaeHusi. CeaHcoBas ciyx0a 0e3 ycTaHOBiIeHHS coenuHeHus. [IpencraBUTENbHBIN
MPOTOKON. YCIYrH TpPeACTaBUTENbHON CciayxkObl (mpeoOpazoBaHue QopMaToB, CKaTHE
uHpopmaruu, cpeactBa obecrneuenuss Oe3omacHocTH). [IpeoOpazoBaHue mpeacTaBICHUN
MIPUKJIATHBIM MIPOIIeccaM Yepe3 JTOKaIbHbIE U CTaHAapTHBIE GopMaThl. [IpOTOKOIBI IPUKIAAHOTO
ypoBHs. OOecneuenne wuHTepdenca MEXKIy B3aUMOJCUCTBYIOIIMMH  MPHIOKEHUSIMH.
[Tporokonel ayreHTHduUKanuu. Cryxba yrnpaBieHHs accolUanuell MPUKIAJAHBIX OOBEKTOB.
Cnyx0a ympaBieHHs] BBITIOJHEHHUEM, 3aBEpPIICHUEM M BOCCTAHOBJICHHEM MPUKIIAJIHBIX
nporeccoB. IIpoTokon mepenayu, AOCTyna W ympaBieHus (daiimoMm. Mogens BUPTYyaTbHOTO
daitmoxpanmmmia. [IpoTokon BHUPTyalnbHOTO TepMHUHANA. Monenb Ccpeabl BUPTYaIbHOTO
tepmuHana. [Iporokon mnepemaunm u o0paboTku 3amanuil. [IpoTokon mpuemo-niepenadu



aneKTpoHHOU mouThl. [ToHsTHE cokeTa. bubnuoreka Winsock Ha oCHOBe COKETHOW mapaaurMe
Berkley Sockets. bubnuorexa Winsock 2.0. Ilpotoxon m anmpecarus DNS. Cepuc Telnet.
ITporoxon u cepsuc FTP. IlouroBslii cepuc u nporokonsl POP3, SMTP u IMAP. ®opmar
Mo4YTOBLIX coobmmenui. S3pik HTML, kackamueie ctuinn. S3eik SVG. S3eik XML, ctumu XSL.
CGI ckpuntel. [Iporokon HTTP. f3pix Java. S3sik Perl. SI3sik PHP. ASP.NET. CereBas
Oe3omacHocTh. IlupunroBble cetu. Bpenenue B mapauienbHble BBIUMCICHHS. Mojenb
napajuieapHoro BbruucauTens. CyniecTByrolue MnapajenbHble apxutekrypel: MPP, SMP,
NUMA, PVP, kiactepHble CHUCTEMBbI, CETH C Pa3HOPOIAHBIMU BBIYMCIUTEIIMU. Moaenu
napajuienasHoro nporpammuposanus (UMA, NUMA). Metoaonoruueckuii moaxo ] K co3JaHUI0
napajuleIbHBIX AJITOPUTMOB: JIe-KOMIIO3HIIMSI, CBA3b, 00bequHEHHe. bUOIMOTEKN U TEXHOIOTUU
Ui mapajuienbHoro mnporpammupoBanusi: OpenMP, MPIL Tloaxoasl s aBTOMaTHYECKOTO
pacnapamenuBanus. OOnauHble U TyYMaHHbIE BbIYUCICHUS. Mojenn oO0JIadyHbIX BBIYUCICHUU.
OcoOeHHOCTH OpraHU3alUy NPUIOKEHUN UHTEPHETA BELICH.

9. Tekymmii KOHTPOJIb MO AUCHUIIHHE

Texkymuil KOHTPOJb IO AWCLUIUIMHE NPOBOAUTCS IIyTEM KOHTPOJSA IOCEUIAEMOCTH,
MPOBEJCHUS KOHTPOJBHBIX PAabOT, TECTOB IO JIEKIMOHHOMY MaTepuaty, AEJIOBBIX WP IO
TEMaM, BBIITOJHEHHSI U TIPE3CHTAIMH JOMAIIHUX 3a/laHui U pukcupyercs B (hopMe KOHTPOIBHOM
TOYKHU HE MEHEE OJJTHOI0 pa3a B CEMECTP.

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

DK3aMeH B IIECTOM CEMECTpe IMPOBOAUTCS B NHUCHbMEHHOW ¢opMe Mo Ouseram.
OK3aMEHAIlMOHHbIN OWJIET BKIIIOYAET TEOPETUYECKHE BOIPOCHI, OLIEHUBAIOIIUE JIOCTH)KEHUE
3armnaHupoBaHHbix uHAuKaTopoB MOIIK-2.1 u MOIIK-6.1, pemieHne mpakTUYeCKUX 3anad U
WHTEPIPETALMIO TOJIYYEHHBIX pEe3yJIbTaTOB, OICHUBAIOIIMX JOCTH)KCHHE 3arlyIAaHUPOBAHHBIX
unaukaropoB MOIIK-2.2, MOIIK-2.3, UOIIK-6.3 u MOIIK-6.2. ITpoaomKuTeIbHOCTh SK3aMeHa
1,5 yaca. CTpyKTypa 3K3aMeHa COOTBETCTBYET KOMIIETEHTHOCTHOM CTPYKTYpPE AUCLMILIIUHBI.

[IpumepHBIii IepeueHb TEOPETUUECKUX BOIIPOCOB

1. CpaBHUTENBHBIA ~ aHANW3  CBOMCTB  METOAOB KOMMYTAallUd IpU  [epeaaye
MYyJIBTUMEAUHHOTO Tpaduka 1 Criopaguieckoro (MyabCHPYIOLIETr0) KOMIIBIOTEPHOTO TpadukKa.

2. MeTo1pI MyJIBTUTUICKCUPOBAHUS M KOMMYTAITHH B AaHAJIOTOBBIX M TU(DPOBBIX CETAX.

3. MeTopl iepeiaun JaHHBIX B pa3/IeseMbIX MPOBOIHBIX U O€CITPOBOAHBIX CPEIax.

4. JIuCKpeTHOE U aHaJIOroBOE KOJUPOBAHHUE.

5. OcobeHHOCTH CITy4aifHOTO MeTo/1a JI0CTyTa B 6eCpOBOIHOMN cpejie.

6. [Ipu4nHBI OTpaHUYCHUH HA pa3Mep OKHA MPOTOKOJIA KAaHAJTHHOTO YPOBHS.

7. [lpuuunbel «oddexTa 3axBaTra» B MPOTOKOJIE CIY4alHOTO MeEToAa JOCTyNa B
pasnensieMoi OECIIpOBOIHOM Ccpeie.

8. [IprunHbBI UCTIOIB30BAaHUS PA3IMUYHBIX METO/IOB aJlpecal OJHOTO OOBEKTa CeTH Ha
Pa3IMYHBIX YPOBHSIX CETEBOU HEPAPXUH.

9. MeTop! ynydIeHus ONepalMoOHHBIX XapaKTEPUCTUK TPAHCTIOPTHOTO MPOTOKOJIA.

10. [TpoTOKOIIBI U CITYKOBI OTOOPAXKEHHUS aIPECOB.

11. Coneprxanue TabIUIBI MAPIIPYTHU3ALMH.

12. KoHLenmus cKoab34Iero OKHa.

13. CpencTBa mporpaMMHpOBaHUsl OOMEHa TaHHBIMU B CETH.

14. Monenu 00JIaYHBIX BEIYMCIEHUH.

Tumnossie 3aaHuA OJ1d IPOBCACHUS HpOMC)KyTO‘IHOﬁ arTTeCcTaluu 110 JUCHUIIIINHEC.

1. OBOIIOLMS BBIUUCINUTENBHBIX CUCTEM. MeTobl KOMMYTAllUK B CETSIX Iepefadn
nanHbIx (CILJ[). CpaBHEeHHE METOIOB KOMMYTAIMH.
2. Knaccugpukamus CII. Cetn ¢ mapmpyruzanueil u cenekuueid UHPOpPMALUU.

KonuenryanbHble TpeOOBaHUS K ApXUTEKTYPE BHIYMCIUTEIBHOMN CETH.



3. [TpyHUMIIBI  yIIpaBIEHUS PACHPECIICHHBIMU BBIUYMCIUTEIbHBIMA CHUCTEMAMH.
CranpapTu3yrolye opraisl B 00JIaCTH CETEBBIX TEXHOJIOTHI.

4. CeMuypoBHEBasi MOJIENb apXUTEKTYphI BelurcauTenbHbIX cereil MOC (3TanoHHas
MOJIeNIb B3aUMOJECUCTBUS OTKpBITHIX cucTteM — BOC). Konmenmms cimyx0, uHTepdeiicoB u
npotokosioB moaenu BOC. Apxutekrypa riaodansHoii cetu Internet. CpaBHEeHHE apXUTEKTYP.

S. [Tonsatne mnportokona. IIpeoOpa3oBaHue MNOTOKA JAHHBIX YIPABJISIOIIUMU
OPOTOKOJIAaMH TIpU Tepefaye Mo ceTH (MPOTOKOJbHBIE OJNOKH JaHHBIX M HMHKAICYJISIIHS).
ITpoTOKOIIBI TOKATBHBIX U II100ATBHBIX CETEH.

6. OyHKIUU U CTPYKTypa (u3ndeckoro kaHana cszu. CocraB anmapaTypbl JIMHUH
cBsi3u. CTaHAapThl Ha JaHHBIA YpPOBEHb MPOTOKOJIOB. BblaeneHHble 1 KOMMYTHPYEMbIE JTMHUU
CBSI3HU.

7. XapakTepUCTUKH JIMHUW CBSI3U. AHAJIOrOBble U LHU(PPOBbIE KaHAIbl CBSI3U.
MeTo/1bI aHATOTOBOW MOIYJISAIIMN. MOy ISIIMOHHAS U MHPOPMAITMOHHAS CKOPOCTh.
8. Meroapl 1mudpoBOoro KoaupoBaHusA. TpeOoBaHus K MeToaaMm LHU(PPOBOTro

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

9. HuckperHas MOy LU aHAJIOTOBBIX CUTHAJIOB. YacroTHOE
(1e)MyJIbTUIUIEKCUPOBAaHUE aAHAJIOTOBBIX KaHaloB. BpemeHHoe (1€)MyJIbTUIIIIEKCUPOBAHUE
mdpoBeix KaHanoB. [lnesmoxponnas nudpposas uepapxus (PDH). Cunxponnas uumdposas
uepapxus (SDH).

10. but- u 6aliT-opueHTUPOBAaHHBIE TPOTOKOJIBI. METO/IbI BBIJICIEHUS Ka/ipa B TOTOKE
out/6aitT (pasupoBanue). Metoapl 0OeCTICUCHHSI IPO3PAYHOCTH.
11.  TIIporoxon HDLC. ®opmar kampa. Tunbl kagpoB. YHpapisiolude KOMaHIbl U

oTBeThl. CTapT-CTONHBIE U KOHBEHEpHbIE IPOTOKOJIBI YIIPABICHHUSI NHPOPMALIMOHHBIM KaHAJIOM.
IlonsiTne okHa. I'pynnoBOM M CEJIIEKTUBHBIA PEXUMBl IOBTOPHOM IE€peNadyd HCKaKCHHBIX
KaJpoB.

12. [TomynyruiekcHast (HOpMaJIbHAS/CHHXPOHHAs) TPOLEAypa YIIPABICHUS 3BEHOM
nepefayn JaHHbIX. JlymiekcHas (acMHXpOHHas) NMpoLEeAypa YIpaBieHHs 3BEHOM Iepeladu
JaHHBIX. AHaJIW3 BIMSIHUS MCKAXEHUH MH(DOPMALMOHHBIX KaJIpoB B HPSIMOM KaHale U
NOJTBEPXKIEHUI B OOpaTHOM KaHalle Ha OBICTPOJIEHCTBHE CTapT-CTOMHOM, HOPMAalbHOM H
ACMHXPOHHOM MpOIelyp yNpaBIeHHs 3BEHOM Iepeiaull JaHHBIX.

13. Meronasl BBIOOpa MPOTOKOJBHBIX MapaMeTpoB (JUIMHA Kajpa, pa3Mep OKHA).
AHanu3 BIUsSHUS OJIOKUPOBOK OIpaHUYEHHOH Oy(epHON MaMATu TPAH3UTHOIO y3jia-MoaydyaTens
Ha MPOMYCKHYIO CIIOCOOHOCTh JIBYX3BEHHOI'O (pparMeHTa CETH, yNpaBIsIEeMOTO CTapT-CTOIHBIM
IPOTOKOJIOM.

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

15.  Komb1o ¢ TakTpoBaHHBIM ocTynoM. Konblo ¢ MapkepHbIM goctynom. luna ¢
MapKEPHBIM JIOCTYIIOM.
16. Iluna co ciay4aiHbIM JOCTYNOM. AHAJIN3 BIMSHUSA KOJUIM3UH KOHKYPHUPYIOIIUX

a0OHEHTOB Ha OBICTpOJEHCTBUE chydailHOro merona aoctyna. Texnonoruu Ethernet, Fast
Ethernet, Gigabit Ethernet. becipoBoHBIE JTIOKaIbHBIE CETH.

17.  AHanu3 WHIUBUAYANbHOTO OBICTPOJAEHCTBUS aOOHEHTa OECHpOBOIHON CETH.
«OddexT 3axBaTa» cpebl nepeadn JaHHBIX OeCIPOBOHOM CETH.
18. KommyTtupyemsie JIBC. IIpuHIMNIBI MOCTPOEHMS COCTaBHBIX ceTel. JIokann3anus

Tpaduka u wm3onsAnus cereid. CorilacoBaHue MPOTOKOJIOB KaHAJIbHOTO ypoBHA. Jlormueckas
CTPYKTYPHU3ALMS CETH C IIOMOIIBI0 KOMMYTAaTOPOB. Y CTPOMCTBA CTPYKTYPHU3ALIHH.

19.  OpraHuzanuss KOMMYTAaTOpOB JOKalbHOW ceTH. KomMmyranus «Ha Jery», ¢
yacTUYHOM W monHOW Oydepusanueil. Bunpl uiubrtpauuu kaapos. Bapuantel ynpasieHus
IOTOKOM KaJIpOB B MOJYAYIUIEKCHOM M JTYIUIEKCHOM peKuUMax paboThl MOPTOB KOMMYTATOpa.
TexHuueckass peanu3anysi KOMMYTaTOPOB HAa OCHOBE KOMMYTAallMOHHOM  MAaTpHIIBL,
MHOT'OBXO/IOBOH pa3zesnsieMoil maMsTH, OOIIel MIUHBI.



20.  ANropuTM TOKpBIBAIOIIETO JepeBa. TpaHCISAIUS TPOTOKOJIOB KaHAIBHOTO
ypoBHS. BuptyanbHble nokanbHble ceTH. [locTpoeHue BHPTYyaJbHBIX JOKAJbHBIX CETeH Ha
OCHOBE TpYNIHUPOBKU IIOPTOB KOMMYTaTopa W Ha ocHoBe TIpynnupoBkn MAC-anpecoB
aOOHEHTOB.

21.  Meroabl aapecanuu ceTeBbIX 00BEKTOB. DPu3nUeckas M JOrHyecKas ajpecarus.
['pynnoBeie 1 MHOTOIYHKTOBBIE anpeca. lllupokosemanue. [lnockue u nepapxudeckue agpeca.
Knaccsl ceteBbix IP-anpecoB Bepcuu 4.

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

23.  IloBTOpHOE UCHONB30BAHUE AJPECHOTO TPOCTPAHCTBA. TPAHCIALUS CETEBBIX
anpe-coB 1 optoB (NAT/PAT). Meroasl 5KOHOMUH aApEeCHOTO MPOCTPAHCTBA.

24.  Macmrabupyemas cucrema IP-anpecanuu Bepcun 6.

25.  Cereoii npotokon IPv4. dopmart makera.

26.  Meroasl Mapmpyruszanud. CTpaTerus NPUHSATHS PEIICHUS, MECTO MPUHSATHUS
pemieHuss W uHGOpPMAaUUg Ul TPUHATUS peElIeHUus O H3MeHeHHM Mapuipyta. llena myru.
@ukcupoBaHHas W aJanTUBHAs MapuipyTtusauus. lLleHTpain3oBaHHbIE, paclpeneieHHbIE U
HepapXuuecKue aJanTUBHbIE aNropuTMbl. M30mMpoBaHHBIE U KOONEPUPOBAHHBIC AITOPUTMBIL.
OcHOBHBIE TPEOOBaHUS K aJITOPUTMY MapIIPyTH3AIUH.

27. JucTaHUMOHHO-BEKTOPHBIA anroputM mapupyruzanuu APITA1. CxonumocTts u
OCHOBHBIE HEJIOCTATKH aIrOpUTMa (3aIMKJIMBAHUS U KoJieOaTenbHbIe BICHHS). MeTo s 60pbObI
C JIO)KHBIMU MapHIPyTaMH.

28. AJNTOPUTM MapHIpyTH3allMM HAa OCHOBE COCTOSIHUS JMHHM cBsizu  APIIA2.
[Iporokonsl mapupytusanuu RIP u OSPF.

29.  IIporokon ICMP. Cetu neiitarpaMMHOTO ¥ BUPTYQJIBHOTO CEPBHCA.

30.  Ocobennocru npotokona [Pv6.

31.  Buzasl 610KkHpOBOK OydhepHOI mamsaTH y3/I0B ceTd (TpsiMasi; KOCBEHHas!; COOPKH;

BJIOXKECHHBIX  KBUTAHLUH; OJOKUPOBKM, OOYCIIOBJIEHHBIE IPUOPUTETHOCTBIO  IOTOKOB;
CTaTUCTHYECKOE OJIOKMPOBAHWE) W METOABl MpPEenyNpexAcHus ONMoKupoBok. Crparerun
pactipenesnieHust OypepHOl maMaTH y3/1a KOMMYTAIlMM MEXKAY BBIXOJHBIMU HalpaBICHUSIMU
nepenaud. MeTo/pl ynpaBieHUs! CETEBBIMU TOTOKAMHU.

32.  TpaHCHOpPTHBIE NMPOTOKOJbI, OPUEHTUPOBAHHbIE HA COEIMHEHHE, TPOTOKOIIBI 63
coenquHeHus. Mnentudukauus (aapecanusi) MNPUKIAJAHBIX IPOLECCOB M HMH(POPMAIIMOHHBIX
MIOTOKOB K HUM M OT HUX IIOPTaMH.

33. MyJbTHIUIEKCHPOBaHHWE TOTOKOB JAHHBIX OT  Pa3IUYHBIX PHIIOKECHUH.
JleMyJIbTUILUIEKCHPOBAHUE CETEBOr0 MOTOKA MEXAy a0OHEHTCKUMHM IMPHUKIAJAHBIMU CIIYy)KOaMH.
®opmat cermenrta coodbiieHusi. Komanael TpancnoptHoro nporokosa. [lpouenypsl ynpasieHUs
CKBO3HOM  TpAaHCIOPTUPOBKOW  JaHHBIX. MeXaHu3M  ynpaBieHUS  [OTOKOM  MEXAy
KOPPECHOHIUPYIOLIMMHI a00HEHTaMH (TIPUKJIaJHBIMU IIPOLIECCAMH) HA OCHOBE OKHA.

34. IIporokon TCP. Amnamu3 3alepXKd MYJIbTHIIAKETHOIO  COOOIIEHHS B
MHOT'03BEHHOM JIETEpPMUHUPOBAHHOM TpakTe nepenaun JaHHbix. KonseliepHbiil 23 deKT.
35.  3agepxka coOOIIEHHS B HEOJHOPOJHOM BUPTyallbHOM KaHaie. OnTHManbHOE

pazbuenue cooduieHus: Ha ¢parMeHThl. OnTuMu3anus pazMepa QpparMeHTa B CETH C YYETOM
VCKaXECHUI B KaHAJIaxX CBS3U.

36.  BrimsiHHMe JUMTENFHOCTH CKBO3HOTO TaiiM-ayTa Ha CPEIHIOI0 33JEP)KKy MakeTa B
BUPTYyaJIbHOM KaHajie. 3aJepXKa COOOIIEHHs B HArpy)k€HHOM TpaKTe Iepeladyd JaHHBIX
(OIHOPOHBIN U HEOTHOPOIHBIH 1O AJTUHAM CETMEHTOB Tpa(uK).

37.  IIpotokonm ceaHcoBoro ypoBHA. @a3pl M YCIYTM CEaHCOBOM CIYKOBI C
ycTaHOBIIeHHEM coeuHeHus. CeaHcoBas City»k0a 0e3 yCTaHOBJIEHUs COSMHEHUS.
38. [IpencraBuTeNnbHBI ~ MPOTOKOA.  YCIYTM  MpPEACTaBUTENBHOM  CIy»KObI

(mpeoOpa3zoBanue (opmaroB, cxaTue HHGOPMALMHU, CpeAcTBa oOecredeHus Oe30MacHOCTH).



[IpeoOpa3oBanue MpencTaBICHUI MPHUKIAIHBIM MPOLIECCaM Yepe3 JIOKaIbHbIE U CTaHJapTHHIC
dbopmarsl.

39.  IIportokombl mpukiagHoro ypoBHsA. OOecredeHue wuHTEpdeiica MexKIy
B3aMMOJICHCTBYIOIUME MPpUIIOKeHUsIMH. [IpoTokon nepenayn, A0CTyna U yrnpasieHus (HanaoM.
Mogens BupTyanbHOro ¢aitnoxpanwmmmia. I[IpoTokon BupTyanpHOro TepMuHana. Mogenb
cpelpl BUPTyaJlbHOTO TepMuHaia. [Ipotokon mepemaun u o0paboTku 3amanuil. [IpoToxon
IIpUEMO-TIEpeaut dJIEKTPOHHOM nouThel. [loHsATHE COKeTa.

40. Xapakrtepuctuka BuIoB cay:k0 ISDN. Cxema mnoakiIrO4YeHHs 0O0OpYJAOBAHHS
nosib3oBarens k cetu ISDN.

41. Ilognepxka kauecTBa oOCTyKUBaHUS B ceTsax FR.

42. Tpuauunst ATM. O6ocHoBanue BeiOopa pa3zmepa siueiiku ATM.

43. Ilpunnuner opranuzamuu SDN. Ilporokon OF. Ilporokon BDDP. IIpo6aema
pasmepHOCTH Tabnui npoaBrkeHus. Koneiiep Tabmui mponBukeHus. ['pynmoBbie TaOIUIbI
npoasukenusi. Orpannyenust OF.

44. Bupryanuzamus ceteBbiX ¢yHkumidi NFV  — mnpeumymiectBa M HEIOCTATKH.
ComectHas pabota SDN u NFV.

45. Mobwibnbii [P. IIpoGnema coxpanenus aapeca.

46. D dexTUBHOCTH METO/1a MPSIMOIN KOPPEKIIUU OLUTMOOK, OCHOBAHHOTO Ha MOPa3PsAIHOM
CJI0KEHHUH ITPOTOKOJIbHBIX OJIOKOB JIaHHBIX.

47. Mopaenu oonaunsix BeranciaeHuit ITU-T u NIST.

[Tpumeps! 3anay:

1. 3apgaua 1.

Jano: rpad ¢ Becamu IyT Ui KaXKJOTO HAIPaBJICHUS.

Tpebyercs: paccunTarh TaONMHUIBI MapIIPYTU3AUK U BCEX Y3JIOB IO JHCTAHIIHOHHO-
BEKTOPHOMY aJTOpPUTMY (METO pelibedoB).

2. 3anava 2.

Jano: rpad ¢ Becamu IyT Ui KaKJIOTO HAMPABJICHUS.

Tpebyercs: paccuuTarh TaONUIly MapIIPYTH3AIMH JUIsI BCEX Y3J0B IO AITOPUTMY
COCTOSIHUS JIUHUH (anroput™ JlefKcTpsl).

Pe3ynbpTaThl OK3aMCHa OIIPECACIATOTCA OIICHKaMM «OTIHUYHOY», «XOopo1io»,
«YHAOBJICTBOPUTECIIBHOY», KHCYAOBJICTBOPHUTCIBLHO.
HroroBas omeHka 1mo npeaMeTy (BKSaMeH) BBICTABJIACTCA CJICAYIOIIUM o6pa30M:

«OTJIMYHO» — CTYACHT HMeeT 4YeTKoe MpeAcTaBjieHHe O (PYHKUHMOHAIBHOCTH H
cnenu(duke MPOTOKOJIOB; YMeeT MOTHBHPOBATH BBHIOOP CTE€KAa MPOTOKOJIOB, WX MapaMeTpOB,
IPOTPaMMHOT0 O0€CleUYeHus: MOJAEP)KKH IPOTOKOJIOB. YBepPeHHO BJjajeeT MEPBUYHBIMU
HaBbIKaMU CETEBOT0 aJIMUHHUCTpATOpa U pa3paboTurKa pacipeiesIeHHbIX TPUII0KEHUH.

He wumeer HEyAOBIETBOPUTENIBHBIX OLEHOK 3a KOHTPOJIbHBIE palOThl, 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 MPOTOKOJIOB, HUX IIApaMCTPOB,
porpaMMHOTO obecneyeHus MOAACPIKKU IMPOTOKOJIOB. B.na)]eeT NECPBUYHBIMH HAaBbIKaAMHU
CCTCBOI'0 aAMHUHUCTPATOPA U pa3pa60Tq1/H<a pacnpeacICHHbIX HpHHO)KCHHfI.

He wumeer HEYAOBJICTBOPUTCIBHBIX OHLCHOK 3a KOHTPOJIBHBIC pa6OTBI, Cp€aHssa
(OprrJ'ICHHaSI) OILICHKA 3a KOHTPOJILHLIC pa60TBI — «XO0pOommo»;

«YAOBJICTBOPUTEJIBbHO» —  CTYAGHT HMMeeT  cjadoe  mpeacTraBjeHHe O
(GYHKIIMOHAIBHOCTH M cHeluuKe IPOTOKOJOB;, HeyBePeHHO BBINMOJHAET BbHIOOp CTeKa
OPOTOKOJIOB, HUX IapaMeTpoB, MPOrpaMMHOI0 oOecreueHHusl MOJAEPKKU IMPOTOKOJIOB.



HeyBepeHHo BJIajieeT MEPBUYHBIMH HaBBIKAMH CETEBOIO AJAMHUHHUCTpATOpa U pa3paboOTUMKa
pacnpeieIeHHbIX TPUI0KEHHUH.

He wuMeer HeynOBIETBOPUTENBHBIX OLICHOK 32 KOHTPOJIbHbIE pPa0OTHI, CpeaHss
(OKpyTJIeHHAs) OLIEHKA 32 KOHTPOJIbHBIE PA00OTHI — «yIOBIETBOPUTEIHHOY;

«HEyI0BJeTBOPUTEIbHO» — CTYJCHT He MMeeT MNpeJcTaBjieHne 0 (PYHKIIMOHAIbHOCTH
U crienu(uKe TPOTOKOJIOB; He MOKeT BBINOJHSATH BHIOOP CTEKA MPOTOKOJIOB, HX MapaMeTPOB,
POrpaMMHOr0 obecreyeHus] MOIJIEPKKU MPOTOKoioB. He BiiajgeeT mepBUYHBIMU HaBBIKAMU
CETEeBOT0 aAMHHHCTPATOPA U Pa3paboTUMKa pacHpeaeICHHBIX TPUI0KEHUH.

Cnan xots 6bl OIHY KOHTPOJIBHYIO paObOTy Ha «HEYAOBIECTBOPUTEIBHOY.

Bo Bpemsi »5K3aMeHa CTYA€HT MOXKET IIOBBICUTh CBOK OLIEHKY, CIaB 3aHOBO
COOTBETCTBYIOIIYIO KOHTPOJIBHYIO pabOTy, IIPH YCIOBHH BBIITOJHEHUS OCTALHBIX TPEOOBAHUMA K
OLICHKE.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DIEKTPOHHBIN y4eOHBIH KypCc MO JUCIHUIUIMHE B SJICKTPOHHOM YHHBEPCHUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=8399

0) OLleHOYHBIE MaTepHallbl TEKYHIEro KOHTPOJS M MPOMEXKYTOYHOW aTTecTaluu IIo
TUCITUTLTAHE.

B) [Iman cemMuHapckux / NPAaKTUYECKHX 3aHATHHA TI0 JAMCUUIUIMHE TIPUBEICH B
AJIEKTPOHHOM yHUBepcuTete «Moodley.

r) Meronnyeckue yka3aHUS 1O MPOBEACHUIO J1A0OPATOPHBIX pabOT TNPUBEACHBI B
AJIEKTPOHHOM yHUBepcuTeTe «Moodley.

1) Meronuyeckue yKazaHUs 10 OpraHU3allMd CaMOCTOSTEIBHOW pabOThl CTYICHTOB
OTIMCAHBI B 3JICKTPOHHOM yHUBepcurtere «Moodley.

12. Ilepeuyenn y4eGHOIi 1uTEpaTyphl U pecypcoB cetn UHTepHeT

a) OCHOBHas JUTEparypa:
—Omudep B.I'., Omudep H.A. Komnbiorepuoie cetu. [IpuHIUIBI, TEXHOJOTHUH,
MpOTOKOJBI: YueOHuk st By30B. CII0.: [Turep, 2020. — 1008 c.

— Cymenko C.II. MaremaTuueckue MOJEIM KOMIBIOTEPHBIX ceTed. Tomck:
N3 natensckuil JJom Tomckoro rocyaapcTBeHHOro ynusepcurera, 2017. — 272 c.

0) 1ONOJIHUTENbHAS JINTepaTypa:

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

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

B) pecypchl cetu MHTepHeT:
— OTKPBITHIE OHJIAMH-KYPChI

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOT U

a) JIMIIEH3MOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE!

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bkiodaer 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);

— myOIUYHO JoCTyIHBIe o0nayabie TexHonoruu (Google Docs, Slnaexc auck u T.11.).


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

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

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

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cTyaenra — http://www.studentlibrary.ru/
— O6pazoBatenbHas miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) npodeCCHOHANIbHBIC 0a3bl TaHHBIX (NPU HATUYULU):

— YHuBepcuterckas uHpopmanronnas cuctema POCCHUS — https://uisrussia.msu.ru/

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

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

Aynutopuu I TPOBEICHUS 3aHATHH JIEKIIMOHHOTO THUTIA.

Aynutopuu Ui TIPOBENCHUS 3aHATHH CEMHHApPCKOTO THIA, WHIUBUAYAIbHBIX H
TPYIIOBBIX KOHCYJIBTAIIUH, TEKYIIIETO KOHTPOJIS U TIPOMEKYTOYHON aTTECTAIINH.

[Tomenienust a1g cCaMOCTOATENIbHONW PaOOThI, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOU U
JOCTYTIOM K ceTH VHTepHEeT, B JJIEKTPOHHYIO HWH()OPMAIMOHHO-00pa30BaTEIILHYIO Cpely U K
WH()OPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM.

JIaboparopuu, 000OpYIOBaHHBIE KOMITBIOTEpAMHU, KOMMYTAaTOPaMHU, MAPIIPyTU3ATOPAMH,
6ecripoBoiHbIMU Toukamu goctyna WiFi.

Aynuropun  JUISI  TPOBEACHHS 3aHATUH  JICKIIMOHHOTO W CEMHHAPCKOrO  THIIA
WHAWBUAYAIbHBIX M TPYIIMOBBIX KOHCYIbTAIlMi, TEKYHIEro KOHTPOJS M MPOMEKYTOUHOM
aTTeCTalluy B CMEUICHHOM (hopmaTe («AKTPY»).

15. Uuopmanust o pazpadoTynukax

Cymenko Cepreit IlerpoBuy, a-p TexH. Hayk, mnpodeccop, kadeapa NpUKIATHON
unpopmaruku UTIMKH TI'VY, 3aBenyroumii kadenpoit
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