MHHHCTEPCTBO HAaYKH H BEICLIETO obpasoanus Poccuiickoii Peaepatnn
HAITMOHAJIbHBIN HCCJIEJIOBATEJILCKHMH
TOMCKHHU I'OCYJAPCTBEHHBIM YHUBEPCHTET (HH TT'Y)

HHCTHTYT npHKIagHOM MAaTEMaTHKH M KOMIIBIOTEPHBIX HayK

VTBEPKJAIO:
¢~ HuapexTop

. A. B. 3amarun

[ ’r ..“' il

‘»v « LB il 20 44 .

t’»\ ¢y &
1 A
. ™
e

Pabouas nporpaMma AUCHMIITHHEL
KomnsioTepHsie ceTn
MO HAIIPaBJICHHHK) ITOATOTOBKH

02.03.03 MaremaTu4eckoe obecneveHne 1 AAMHHUCTPHPOBAHHE HHPOPMALMOHHBIX
CHCTEM

HanpagneHHocTs (nmpodwib) MOATOTOBKH :
DevOps-uH:KeHepus B aAMMHUCTPHPOBaHUH HHPpacTpYKTYypsl UT-pa3zpaboTku

®opma obydeHus
Ounasn

Ksanupukauus
Bakaaasp

I'on npuema
2022

Kox aucunmiannst B yuebnom miane: 51.0.03.03

COIJTACOBAHO:
Py urenp OI1
1y  CII Cymenko
4
IT atens YMK
C.I1. Cymenko

Tomck — 2022



1. leab ¥ n1aHUPYeMble Pe3yJbTaThl 0CBOEHHUS THCHMIIIMHBI

[lenpt0 OCBOEHWSA JUCHUIUIMHBI  SIBJISIETCS HM3YYCHHE CTYACHTAMU  IPUHIUIIOB
OpTraHU3aIMN KOMIBIOTEPHBIX CETEH, CETEBBIX TEXHOJOTHH, 00JaYHBIX CEPBUCOB, IPOTOKOJIOB U
dbopMHUpOBaHHE CIAEAYIOMIMX KOMITCTCHITHI:

— OIIK-2 — CrnocoOHOCTh TPUMEHSTh KOMITBIOTEPHBIE/CYTIEPKOMITBIOTEPHBIE METOIBI,
COBPEMEHHOE MPOrpaMMHOE OO0ECIIEYCHUE, B TOM YHCIIe OTEYECTBEHHOTO MPOMCXOXKICHHS, IS
pelieHus 3aaa4 npodeccuoHaIbHON NeITeIhHOCTH;

HOIIK-2.1 O6namaer HeOOXOAUMBIMH 3HAHUSMH OCHOBHBIX KOHIICTIIIMH COBPEMEHHBIX
BBIYMCIUTEIIBHEIX CHCTCM.

HNOIIK-2.2 Hcnonab3yeT METOAbl  BBICOKONPOU3BOAUTEIBHBIX  BBIYMCIUTEIBHBIX
TEXHOJIOTHI, COBPEMEHHOT0 MPOTrPaMMHOTO OOECIEYEeHHs, B TOM YHCIE OTEYECTBEHHOTO
MIPOMCX 0K ICHHUS.

HNOIIK-2.3 Hcnonb3yeT HMHCTPYMEHTAJIbHBIE CPEICTBA BBICOKOIIPOU3BOIUTEIBHBIX
BBIYMCIICHUI B HAYYHOUN U MPAKTUYECKON JIEITEIHbHOCTH.

PesynbraramMu OCBOCHUS AUCIUILUIMHBI SBJSIOTCS CIACAYIOIINE WHIUKATOPBI JOCTHXKEHUS
KOMIIETCHIINN:

NOIIK-2.1 3HaeT (QYHKIUMOHATBHOCTH W  OCOOCHHOCTH CTEKOB  IPOTOKOJIOB
KOMILJICKCUPOBAHHMS PACIIPEACIICHHBIX BRIYUCIUTEIBHBIX CHCTEM U KOMITBIOTEPHBIX CETCH.

NOIIK-2.2 YMeeT BBITONTHITH OOOCHOBAHHBINM BEIOOP MPOTOKOJIOB M PEATHU3YIONIETO MX
MPOrpaMMHOTO  OOECIeYeHUs] 11 ~ MHOTOMAIIMHHBIX  BBIYHUCIUTECIBHBIX  CHCTEM U
KOPIIOPATHBHBIX KOMITBIOTEPHBIX CETEH Ha Pa3IMYHBIX TEXHHYSCKUX TUIaThopMax.

HOIIK-2.3 BrnageeT nepBUYHBIMA HAaBBIKAMHU CETEBOI'0 aIMUHHCTPATOPA U pa3pabOTUHKa
pacnpeneieHHbIX MPUITI0KEHUM.

2. 3aga4uy oCBOCHHS JUCHHUILIHHDI

— OcCBOUTh NPHUHLMIIBI OPraHU3aLUU PACIPEAEICHHBIX KOMIBIOTEPHBIX CETEH, ceTei
YPOBHsI a0OHEHTCKOI'0 10CTYIa, 00JIAYHBIX BBIYMCICHUH U CEPBUCOB.

— Hayuutbcst NpUMEHSITh 3HAHUS O KOMIBIOTEPHBIX CETSIX JJsl CO3JaHUsl €IUHOTO
UH(POPMALIMOHHOTO IPOCTPAHCTBA JIFOJIEH, BEeLeH U MPUIOKEHUH, MEXaHU3MOB KOMMYHUKALIUN
B MHIyCTpUM 0OpaOOTKM HH(OPMALUK, 3IEKTPOHHOM JOKYMEHTOOOOpOTE, aBTOMAaTH3aluU
JIETIOBBIX M TEXHOJIOTHYECKUX MPOILIECCOB B MPOMBIIIIJIEHHOCTH, 3/JpaBOOXPaHEHNH, 00pa30BaHUU
u TIp.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

CoBpeMEHHbIE KOMIIBIOTEPHBIE CETU SIBIISIFOTCSL OCHOBOM  MONMM(PYHKIIMOHAIBHOMN
KOMMYHHUKAIlMM Jroded (mepenadya MyJlIbTUMEAMWHOW HMHGpOpMaluu), pacnpeae]eHHbIX
00JIaYHBIX NPWJIOKeHUHH (mepefaya KOMIBIOTEPHBIX JIaHHBIX), Belleill, CHAa0KEHHBIX
JaTYNKaMH, CEHCOpaMH, MWCIOJHUTEIbHBIMM MEXaHU3MaMH — akTyaTopamu (mepenada
nmapamMeTpOB COCTOSTHUSI BEIIEH W YIPABISIONIMX BO3ACHCTBUN Ha Bemm). [ucnuninuza
OTHOCHUTCSI K 00f3aTeNbHON 4YacTH 00pa3oBaTelbHOM NporpaMMsel. JIMCHUIUIMHA BXOAWUT B
Monynb  «KommbloTepHble Hayku» U TpeOyeT amnpuOpHOTO OCBOEHHS  IPUHLMUIIOB
ITOPUTMHU3ALINN, OCHOB OPTaHU3ALMH BEIYACIUTEIBHBIX CUCTEM U ONEPALIMOHHBIX CUCTEM.

4. Cemectp(bl) ocBOeHMS M (popMa(bl) MPOMEKYTOYHOM aTTeCTAllUM 10 AUCHUILIMHE

[lecroii ceMectp, 3K3aMEH

5. BXO}]HLIC TpCﬁOBaHI/Iﬂ AJIsA OCBOCHMA JUCHUIIJIMHBI

I[J'ISI YCHICITHOT'O OCBOCHUSA AUCHUIIIINHBI Tpe6y10Tc51 PE3YIbTATHI AIIPUOPHOTI'0 OCBOCHUA
IMPUHIMIIOB aJITOPUTMHU3AllMH, OCHOB OpraHu3allii BBIYHMCIWTCIIBHBIX CHUCTEM H O6y‘—IeHI/I${ 1o
CJICAYIOUM OUCHUIITIMHAM: ApXI/ITeKTypa BBIYHMCIIUTCIBHBIX CUCTCM, OHepaI_II/IOHHBIe CHUCTCMBEI.



6. SI3bIK peaau3anuu

Pycckuii

7. O0beM TUCHUILIHHBI

OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISAET 4 3.€., 144 4acoB, U3 KOTOPHIX:
-JIEKIIMU: 48 4. B TOM UHUCIIe TpaKTH4ecKas moAroroska: 0 4.
O06BeM caMOoCTOATETLHON PaOOTHI CTYACHTA ONPEACIICH YICOHBIM TIJIaHOM.

8. Coz[epmalme AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Tema 1. OCHOBBI KOMITBIOTEPHBIX CETEU

DBOJIIOLMS BBIYUCIUTENBHBIX cucTeM. CeTeBbie pecypchl. MeTOoIbl KOMMYTAIIMH B CETSIX
nepenaun gaHHbIX (CIIJ[). CpaBHenue meronoB kommytaruu. Knaccudukamus CIIJ. Ceru ¢
MapuipyTusanueil u cenekuueir napopmanuu. KoHrenryanabHble TpeOOBaHUS K apXUTEKType
BbluMCAUTENbHON ceTtu. [lonstue mnporokona. [IpuHUMIBI yhpaBieHHs paclpeneIeHHBIMU
BBIUHCIUTENbHBIMU cucTeMaMU. CTaHIapTU3YIOLUIUME OpraHbl B 00JAaCTH CETEBBIX TEXHOJIOTHH.
CeMuypoBHEBass MOJENb ApPXUTEKTYphl BBIYUCIUTENBHBIX cered MOC (sTaioHHass MOJeNnb
B3anMOJIeHCTBHS OTKPHITEIX cucteM — BOC). Konuernus ciayx0, nHTEpEHCcOB U MPOTOKOJIOB
monenn BOC. Apxutektypa rnobanbHOi cetu Internet. CpaBHeHUE  apXUTEKTYP.
[IpeoOpazoBaHre MOTOKA JAHHBIX YIPABIAIOIIMMU MPOTOKOJIAMM IIpH MEperadye Mo CeTH
(IPOTOKOJIbHBIE OJOKU TaHHBIX U MHKATICYJISIIHS).

Tema 2. TexHonoruu GuU3NIECKOro ypoBHs

OyHKIUN U CTPYKTypa (U3n4ecKkoro kaHana cBs3u. CocTaB anmapaTypbl JIMHUHM CBSI3H.
CraniapThbl Ha JaHHBIH ypOBEHb MPOTOKOJIOB. BblaeneHHble 1 KOMMYTHPYEMbIE JTUHUU CBSA3H.
XapaKkTepUCTUKU JIMHUM CBSI3U. AHAJIOTOBBIE U U(POBBIE KaHAIBI CBSA3U. METObl aHAIOTOBOM
Monyasuuu.  MopaynsiuMoHHas M MHGOpMalMOHHas  CKOpocTb. Mertoasl  1u@poBoro
KoaupoBaHus. TpeOoBanus K MerogaM LUGPOBOrO0 KoaupoBaHUs. I[loTeHIMaNbHBIE W
UMIIYJIbCHBIE ~ KOAbL.  MeToabl  JIOTMUECKOro  KOAMpPOBaHUS  (M30BITOYHBIE  KOJBI,
ckpaMmOnupoBaHue).  JluckperHas ~ MOJYJSUS ~ AaHAJOTOBBIX  CUTHaOB.  YacToTHOe
(1e)MyJIbTUIUIEKCUPOBAaHUE AHAJIOTOBBIX KaHAIOB. BpemeHHoe (1€)MyJIbTUIIIIEKCUPOBAHUE
nugpoBbix KaHanoB. [lnesmoxponHas nudposas uepapxus (PDH). Cunxponnas mudposas
uepapxus (SDH).

Tema 3. Ynpasnenue nHpopMallMOHHBIM KaHAJIOM (3B€HOM Iepe/laul JaHHBIX)

bur- u GaliT-opueHTHpOBaHHbIE MNPOTOKOJBL. METOJbl BBIJENIEHUS Kajipa B IOTOKE
6ut/6aiir (dasuposanue). Meronsl obecnieuenust npospadnoctu. [Iporokon HDLC. dopmar
Kagpa. Tumsl KagpoB. YHpaBisiolue KOMaHIbl U OTBEThl. CTapT-CTONHbBIE U KOHBEWEpHbIE
IOPOTOKOJIBI  yNpaBiieHUs HMH(OpMAIMOHHBIM KaHajioM. [loHstue okHa. I'pynmoBoit u
CEJIEKTUBHBIA pPEKHMBI TOBTOPHOM IEepeAadyd HMCKAKEHHBIX KajapoB. [lomynyruiekcHas
(HOpMaslbHasi/CUHXPOHHAsI) Mpoleypa YIpaBJICHHUs 3BEHOM Iepefayd JIaHHbIX. JlyriekcHas
(acuHXpOHHas) TpoleAypa YIpaBl€HHUS 3BEHOM Ie€pelaud JAaHHbIX. AHAIU3 BIMSHUS
UCKa)XeHUI MH()OPMAIIMOHHBIX KaJIpOB B MIPSIMOM KaHajle U MOATBEPKACHUI B 0OpaTHOM KaHalle
Ha OBICTPOJEICTBHE CTapT-CTOMHOM, HOPMAJIbHOM W ACHHXPOHHOW MpOLENyp YHpaBiIeHUS
3BEHOM Iepeayl JaHHBIX. MeTo bl BHIOOPA MPOTOKOJIBHBIX MapaMeTpoB (JJIMHA Kajpa, pa3Mmep
OKHA). AHalu3 BIMSHHUS OJOKHPOBOK OrpaHWYEHHOW Oy(depHON MamsATH TPaH3UTHOTO Y3Jia-
HoJyJaresss Ha TPOIMYCKHYIO CIOCOOHOCTh JIBYX3BEHHOTO (pparmMeHTa ceTH, YIpaBiIsieMOro
crapT-ctonHbiM  npoTokosioM. [Ipotokonm PPP. Texnonmormm ISDN, Frame Relay, ATM.
Anpecanys aOOHEHTOB IJ100aJILHOM CETH.

Tema 4. TexHOJIOTMH OCTPOCHHUS JIOKAJIbHBIX CETEN



Meroabl COBMECTHOTO HCIOJb30BaHUSL Ppa3AeiIeMONd Cpeabl Mepeaaud JdaHHBIX.
CrangapTuzyembie METOABI J0CTyna K pazgenseMod cpene. Konpllo ¢ TaKTHPOBAHHBIM
noctynoM. Kombeiio ¢ mapkepubiM jgoctynoM. Illuna ¢ mapkepubim goctynom. Illuna co
CIIy4ailHBIM JIOCTYNIOM. AHAaIU3 BIUSHUS KOJUIM3UN KOHKYpUPYIOIIMX a0OHEHTOB Ha
ObicTposeiicTBue ciydaiiHoro Metofa fgocrtyna. Texnonorun Ethernet, Fast Ethernet, Gigabit
Ethernet. becipoBoanbie nokanpHBIE ceTu. [Iponemypupie ocobeHHOCTH MeTona goctyna WiFi.
AHanM3 UHIUBUIYATBHOTO OBICTpOIeHCTBUS a00HEHTa OecripoBOAHON ceTu. « I deKT 3axBaTay
paznenseMoil OecpoBOAHOM cpeAbl OJHUM M3 KOHKYpHpYyHOHIMX aboHeHTOB. Jlormueckas
CTPYKTYPHU3AILIUS CETU C MOMOIIbI0 KOMMYTAaTOPOB. Y CTpPOUCTBA CTPYKTYypu3auu. Opranuzanus
KOMMYTaTOpoOB JIoOKanbHOW cetu. Kommyranms «Ha JeTy», € 4YacTUYHOM U TOJHOMN
Oydepuzanueii. Bunel ¢unbTpamum kanpoB. BapuaHTBl yrpaBieHuss NOTOKOM KaJapoB B
MOJYIYTUIEKCHOM M JAYIUIEKCHOM peXuMax paboTbl MOPTOB KOMMYyTartopa. TexHudeckas
peanu3anys KOMMYTAaTOPOB Ha OCHOBE KOMMYTAllMOHHOM MaTpUIlbl, MHOTI'OBXOJO0BOMU
pa3nenseMoil maMATd, OOmed MMKHBL. AJIFTOPUTM TOKPBIBAIOIIErO JepeBa. TpaHcisuus
MPOTOKOJIOB KAHAJIBHOTO ypOBHs. BupTyanbHble jokanbHbie ceTd. [locTpoeHue BUPTyalbHBIX
JIOKQJIbHBIX CETel Ha OCHOBE TIPYNIHMPOBKU MOPTOB KOMMYTAaTOpa M Ha OCHOBE IPYNIHUPOBKU
MAC-anpecoB aOOHEHTOB.

Tema 5. YpoBeHb ceTeBOro NpOTOKOJIA

Mertoabl afipecaliuu CeTEBbIX OOBEKTOB Ha PA3JIUYHBIX YPOBHIX ME€PapXUUECKON MOJeNN
cern. Dusmueckas, ceTeBas M JIOTHUECKas ajapecanus. B3ammHOe oTOOpakeHHE pPa3HO
YPOBHEBBIX ajpecoB. ['pynmoBble u MHOronmyHKTOBblE aapeca. llIupokosemanue. Ilnockue n
uepapxuueckue aapeca. Kmaccol cereBbix IP-anpecoB Bepcuu 4. Ilpumenenne macok npu IP-
aapecauuu. Jlomenuole wumeHa. IIpotokon oroOpaxenuss IP-angpecoB Ha ¢usnyeckue
(JlokanbHBIE) ajpeca B JIOKATBHBIX M TII00ambHBIX ceTsax (ARP). IIporokon nuHaMU4ecKoro
HazHayeHus (Beimenenus) [P-agpecoB yzmam cetu (DHCP). Mertonbl SKOHOMHH aipecHOTO
NPOCTPAaHCTBA W pEIICHHS MpoOJIeMbl OeuIuTa aapecoB. beckmaccoBas MapuipyTH3AIHSL.
ABTOHOMHBIE aJJpeca U UX IIOBTOPHOE UCIOJIb30BaHUE. TpaHCISIIMS CETEBBIX apPECOB U MOPTOB
(NAT/PAT — MexaHu3M OTOOpaKeHHsI MHOYKECTBA aBTOHOMHBIX [P-ajpecoB Ha OJMH peaibHBbI
IP-anpec). Macmtabupyemast cuctema [P-anpecaruu Bepcumn 6. CereBoil mportokon IPv4.
®opmar nmakera. Metoasl Mapuipytuzauuu. CTpaTterusi NpUHATUS PELIEHUsl, MECTO MPUHATUS
peuieHUss U WHpOpMaLUs I OPUHATHS pelleHHs O M3MEHeHuu Mapuipyra. llena myrtu.
@ukcupoBaHHas W aJanTuUBHas MapuipyTu3auus. lLleHTpanu3oBaHHbBIE, pacHpelesieHHblE U
MEPAPXUUECKUE aallTUBHBIE ANTOpUTMBL. M30mMpoBaHHBIE M KOONEPUPOBAHHBIE AITOPUTMBI.
OcHoBHblEe TpeOOBaHMUS K aNrOPUTMY MaplIpyTU3alMU. J[MCTaHIIMOHHO-BEKTOPHBIA aIrOpUTM
mapuipytuzaun - APITIA1  (DVA). CxoauMocTh U OCHOBHBIE HEIOCTaTKH aJIrOpUTMA
(3auuKIMBaHUEe M KoJsieOaTenbHble sBI€HUSA). MeToasl OOpbOBI € JIOKHBIMH MapUIpyTamH.
ANTOpuUTM MapLIpyTH3allud Ha OCHOBe cocTosiHUS nuHHM cBsi3u APITA2 (LSA). IIporoxoss
mapuipytuzauun RIP u OSPF. IIporoxkon ICMP. OcobGennoctu mnporokona I[Pv6. Certu
JeTarpaMMHOTO ¥ BUPTYaJlbHOTO cepBUca. Buabl 610kMpoBOK OydhepHOl mamsTu y3/I0B CeTH
(mpsimasi; KOCBEHHasi; COOpPKM; BJIOKECHHBIX KBUTAHIUN;, OJIOKUPOBKH, OOYCIIOBIEHHBIE
IPUOPUTETHOCTBIO TOTOKOB; CTaTMCTUYECKOE OJOKMPOBAHME) M METOABI HPEIyNpexaeHUs
OnokupoBok. Crparerun pacnpezneneHuss OypepHOH mNmaMaTH y3Jla KOMMYTAllUM MEXAY
BBIXOJAHBIMU  HAIpaBICHUSAMHU Iniepefadyd. MeToasl ynpaBiaeHUS CETEBBIMU  ITOTOKAMHU.
[TporpammHuo-onpenensemsle cetd (SDN — HeHTpalM30BaHHBIM MEXaHW3M MapIIPyTU3ALHH).
[Tpotokon OpenFlow. [IpoTokon aBromaruueckoro pacrnosHaBanus cBszeid BDDP. Konseiiep
tabnun nponsuwxkeHus. Ilpobmemer OpenFlow. Bupryanuzauus cereBbix ¢ynkuuit (NFV).
MoOuibHbIE TeIeKOMMYHUKalMOHHbIe ceTu. MoOmibHbid IPv4 u IPv6. HoBoe pamno (New
Radio).

Tema 6. YpoBeHb TPaHCIOPTHOTO ITPOTOKOJIA



TpaHncnopTHBIE TPOTOKOJNBI, OPUEHTHUPOBAHHBIE HA COCAMHEHHE, IPOTOKOIBI 0e3
coenuHeHUs. Mnentudukamus (aapecanus) MPUKIAIHBIX IMPOIECCOB W WH(POPMAIMOHHBIX
MOTOKOB K HUM M OT HUX NOpTaMu. MyJbTUILUIEKCUPOBAHHE MOTOKOB JAHHBIX OT Pa3IMYHBIX
NPUIOKEeHUH. J[eMyJIbTUIIIIEKCHPOBAHUE CETEBOTO MOTOKA MEXTy A00OHEHTCKHUMHU MPUKIIATHBIMU
ciy:x6amu. @opmar cermenTta cooOmienus. Komanasl TpaHCnopTHOTO IpoTokoia. IIpouenypsl
yIpaBiIeHUs] CKBO3HON TPAHCIIOPTUPOBKOM NAaHHBIX. MeXaHWU3M YIpaBlIEeHHS MOTOKOM MEXIY
KOPPECTIOHIMPYIOIIMMH a0OHEeHTaMH (TIPUKJIaJHBIMU TIPOLIECCAMH) HAa OCHOBE MEXaHH3Ma
ckomap3smiero okHa. IIporoxkon TCP. Ananmu3 3afepKKM MyJbTH IAaKETHOTO COOOIICHHS B
MHOTO3BEHHOM JIETEPMHHMPOBAHHOM TpaKTe INiepeAayn JaHHbIX. KonBeiliepHblil 3¢ddexr.
3anepkka COOOHIEHHS B HEOJAHOPOJHOM BHPTyaldbHOM KaHaje. OntuMmanbHOe pa3OueHue
coobuienus Ha pparmMeHTsl. OnTUMH3aIKA pa3Mepa (pparMeHTa B CETH C Y4ETOM MCKAKCHH B
KaHajax cBs3W. BiusHue pa3smepa OKHA M JIJIMTEIBHOCTH CKBO3HOIO TaiiM-ayTa Ha CPEIHIOIO
3aJepKKy TaKeTa B BUPTYaJbHOM KaHaje. 3aJepXKKa COOOIIEHUS B HArpyKEHHOM TpPaKTe
nepesavyy JTaHHBIX (OJHOPOIHBIM U HEOAHOPOIHBIN MO JIMHAM CErMEHTOB Tpaduk). PakTopsl,
OTIpeNIeNAIONINe OBICTPOICHCTBHE TPAHCHIOPTHOTO COCAMHEHHUS. MeTOIbl MPSAMON KOPPEKIUU
OIIMOOK HAa YpOBHE TPAHCHOPTHOTO MPOTOKOJIA U MX BIUSHUE Ha pealibHOe OBICTPOJEHCTBUE
TPAHCIIOPTHOTO COCIUHEHHUST B YCIOBHUSAX BBICOKOM WHTEHCHMBHOCTHM IOMeX. BrusiHue
KOHKYPEHIIMM 3a CETEBhIE PECcypChl COINEpPHHUYAIONMX Aa0OHEHTOB Ha WHAMBUAYyAJIbHOE
OBICTPO/ICMCTBUE TPAHCTIOPTHBIX COCTUHECHU.

Tema 7. Crpykrypa NpHUKIaJHOTO YPOBHS M COBMECTHOE (DYHKIIMOHUPOBAHUE
IIPOTOKOJIOB BEPXHUX YPOBHEN

[Ipotokon ceancoBoro ypoBHsi. a3kl U YCIYTHM CEAHCOBOW CIYKOBI C YCTAaHOBJICHHEM
coequHenusi. CeaHcoBasg ciyx0a 0e3 ycTaHoBieHus coeauHeHus. IlpeacraBuTenbHbIN
IOPOTOKOJI. YCIyTH TPEACTaBUTENbHOW CcioykObl (mpeoOpa3zoBanue (opMaToB, CKaTHE
uHpopmanuu, cpenacrtsa obecrneueHus OeszomacHoctH). [IpeoOpazoBaHue mpeacTaBiIeHUN
IIPUKIJIAIHBIM IIPOLIECcCaM Yepe3 JIOKaJIbHbIE U CTaHAapTHBIE (popMaThl. [IpOTOKOIIBI IPUKIATHOTO
ypoBHs. OOecneueHue uHTepdeiica MEXIy B3aUMOJCHCTBYIOIIMMU  MPUIOKEHUSMHU.
[Tpotokonbr ayrentudukanuu. Cimyxda ympaBiIeHHs accOlUalMeld MPUKIAJIHBIX OOBEKTOB.
CnyxOa ympaBieHHs BBIIOJHEHHEM, 3aBEPUICHHEM M BOCCTAHOBJIEHHUEM IPHKJIAIHBIX
npoueccos. IIpoTokon mnepenaum, goctyna W ynpaieHus (aiaoMm. Mojens BUPTyalbHOTO
daitnoxpanmnuma. [IpoTokon BHUPTyanbHOTO TepMHUHAIA. Mojenb cpeabl BUPTYaIbHOTIO
tepmuHana. [Iporoxon mepegaunm u 00paboTku 3amanuidi. [IpoTokon mpuemo-nepenadn
3NeKTpoHHOM nouThl. [loHsTHE cokera. bubmuoreka Winsock Ha ocHOBE COKETHOW mapagurme
Berkley Sockets. bubmuoreka Winsock 2.0. Ilporoxon u anpecarus DNS. Cepsuc Telnet.
ITporoxon u cepsuc FTP. Ilourossiii cepsuc u nporokonsl POP3, SMTP u IMAP. ®opmar
MOYTOBBIX coobmenuid. S3pik HTML, kackamasie ctuimn. S3eik SVG. S3eik XML, ctumun XSL.
CGI ckpuntel. IIpotokon HTTP. f3eik Java. fA3pik Perl. fA3eik PHP. ASP.NET. CerteBas
6e3omacHocTh. IlupunroBbie cetu. Bpenenue B mnapamienbHble BbIUMCIEHUA. Mojenb
napauleapHOro BbraucauTensd. CyliecTByrolnMe MapajienbHble apxurekrypsl: MPP, SMP,
NUMA, PVP, knacrepHble CHCTEMBI, CETH C pa3sHOPOAHBIMH BBIUHMCIUTENAMU. Moaenu
napamiensHoro nporpammupoBanus (UMA, NUMA). Metogonorudeckuii MoAaxoJl K CO3/1aHUI0
NapauleJIbHBIX AJITOPUTMOB: J1€-KOMIIO3UIIMSI, CBA3b, 00beauHEeHHE. bUOIMOTEeKH U TEXHOJIOTUN
Uil mapaiensHoro mnporpammupoBanus: OpenMP, MPIL Iloaxonsl Ui aBTOMaTH4ECKOIO
pacnapamenuBanus. OOnauHble U TyMaHHbIE BBIYUCIECHUS. Mojenu o0JIadyHbIX BBIYMCICHUU.
Oco0eHHOCTH OpraHu3alK PUII0KEHUH HHTEPHETA BELIeH.

9. Tekymumii KOHTPOJIb 10 AUCHUIJINHE

Texkymuii KOHTPOJb MO TUCHMIUIMHE MPOBOJUTCS IYTEM KOHTPOJIS MOCEIIAaeMOCTH,
MIPOBEJCHUS KOHTPOJIBHBIX pabOT, TECTOB MO JIEKIHMOHHOMY MaTepuaity, BBIIOJHEHHUS U
Ipe3eHTAllMM JOMAIlHUX 3afaHuil u (ukcupyercs B ¢GopMe KOHTPOJBHOW TOUYKM HE MEHee
OJIHOTO Pa3a B CEMECTP.



10. IHops10k NpoBeeHUs] U KPUTEPUH OLeHUBAHUS MPOMEKYTOYHON aTTeCTAUM

Teopernueckue M mpakTUUecKue pe3ynbTaThl (popmupyrorcs kommereHuusmu MOIIK-
2.1; UOIIK-2.2; UOIIK-2.3 u pe3yapTaTaMu 00y4eHUs:

e Jrtansl GOPMHUPOBAHUS KOMIIETeHIUI Kon u HanMeHoBaHMe pe3yJIbTATOB
- (pa3neJibl AUCHMIIMHBI) o0yueHust
1. | Tema 1. OCHOBBI KOMIIBIOTEPHBIX CETEH. NOIIK-2.1, MOIIK-2.2
2. | Tema 2. Texnonoruu GpU3HIECKOT0 YPOBHSI. NOIIK-2.1, UOIIK-2.2, MOIIK-2.3
3 Tema 3. Yrpasnenue nH(HOpMaMOHHBIM KaHATIOM NOIIK-2.1, UOIIK-2.2, UOIIK-2.3
" | (3BeHOM mepeavn TaHHbIX ).
4. | Tema 4. TexHOJIOTUU TOCTPOEHUS JIOKATBHBIX CETEH. HOIIK-2.1, UOIIK-2.2, UOIIK-2.3
5. | Tema 5. YpoBeHb c€TE€BOr0 MPOTOKOJIA. NOIIK-2.1, UOIIK-2.2, MOIIK-2.3
6. | Tema 6. YpoBEeHb TPAHCIIOPTHOTO MPOTOKOJIA. NOIIK-2.1, MOTIK-2.2, UOIIK-2.3
Tema 7. CTpyKTypa NpHUKIaJHOTO YPOBHS U NOIIK-2.1, UOIIK-2.2, UOIIK-2.3
7. | coBMecTHOE (PYHKIIMOHUPOBAHUE MPOTOKOJIOB
BEPXHUX YPOBHEM.

DK3aMeH B WIECTOM CEMECTpPE IPOBOAUTCS B NHCbMEHHOM Qopme 10 Ouieram.
OK3aMEHAIMOHHBIH OWJIET BKIIIOYAET TEOPETUYECKHE BOIPOCHI, OLICHUBAIOIIME JIOCTHKEHUE
3aIVIAHUPOBAHHBIX  MHJMKATOPOB, pEILIEHHE MPAKTUYECKUX 3a7ad U  HMHTEPIPETALUIO
IIOJIy4YEHHBIX pe3yibTartoB. IIpogomxurenpHocTh 5Kk3ameHa 1,5 waca. CrpykTypa 3K3ameHa
COOTBETCTBYET KOMIETEHTHOCTHON CTPYKTYpE€ AUCLUILINHBIL.

[IpuMepHBIii IepeyeHb TEOPETUYECKUX BOIIPOCOB

1. CpaBHUTENbHBII  aHATW3  CBOICTB  METOAOB KOMMYTAllMM I@pH  Mepeaaye
MYJIbTUMEINHHOTO TpaduKa U Criopaginueckoro (yJIbCUPYIOIIEr0) KOMIBIOTEPHOTO TpaduKa.

2. MeTop1 MyJIbTUIUIEKCUPOBAHUS M KOMMYTAIIMH B aHAJIOTOBBIX U HU(POBBIX CETAX.

3. Meronbl niepeauu TaHHBIX B Pa3AeIsieMbIX IPOBOAHBIX U OECIIPOBOIHBIX CpeIax.

4. JIUCKpEeTHOE U aHAJIOTOBOE KOJAMPOBAHUE.

5. OcOOEHHOCTH CIY4aifHOTO METO/Ia JOCTyIa B OECIIPOBOHOM cpeie.

6. IIpuunHbI OrpaHUYeHUH Ha pa3Mep OKHA MPOTOKOJIA KaHAJIbHOTO YPOBHS.

7. [Ipuuunbl «3¢ddexra 3axBara» B MPOTOKOJIE CIYYaHOrO METOjAa JOcCTyna B
paszzenseMoii 0ecripoBOAHOMN Cpee.

8. Ilpu4MHBI MCTIOIL30BAaHMSI PA3JIMUHBIX METO/OB aJpEcaluy OJHOTO OOBEKTa CEeTH Ha
Pa3IMYHBIX YPOBHAX CETEBOW HEPAPXUH.

9. MeTobl ymy4IIeHUs] ONEPAITMOHHBIX XapaKTEPUCTHK TPAHCIIOPTHOTO TIPOTOKOJIA.

10. ITpoToKOIIBI U CITYKOBI OTOOPaXKEHUS aPECOB.

11. Coneprkanue TaOIHIBI MAPIIPYTHU3ALIMH.

12. KoHuemnius CKONB3SIIET0 OKHA.

13. CpencTBa nporpamMmMupoBaHus 0OMeHa JAaHHBIMU B CETH.

14. Monenu 00JIaYHBIX BEIYUCIEHUI.

TunoBsle 3agaHus IJIsI IPpOBCACHUA HpOMC)KyTO‘-IHOﬁ aTTeCTalluu 110 JUCHUIIIINHEC.

1. OBOJIIOLMS BBIYHACIUTEIBHBIX CUCTEM. METOABI KOMMYTAallMu B CETIX IEpenadu
nansbix (CITJI). CpaBHeHHE METO/I0OB KOMMYTAIIHH.

2. Knaccugpukanus CIIJ. Cetn ¢ mapumpyTu3anueid u ceiekiueid MHPOpManuu.
KonuenryanbHble TpeOOBaHUS K ApXUTEKTYPE BHIYMCIUTEIBHOMN CETH.

3. [TpyHIMIIBI  yOpaBlIeHUs pPACIpPEAEICHHBIMUA BBIUUCIUTEIBHBIMA CUCTEMAMH.
CraHapTu3yIoUIe opraibl B 00JaCTH CETEBBIX TEXHOIOTHIA.

4. CeMuypoBHEBass MOJ€Nb  apXUTEKTYypbl BbIYMCIUTENBbHBIX cerel  MOC

(oTanoHHas Mojenb B3auMoAeHcTBUS OTKpbITHIX cucteM — BOC). Konnenmus ciyxo,




uHTepdeiicoB u nporokoaoB Mojaenu BOC. ApxutekTypa riobanbHoii cetu Internet. CpaBHeHHE
apXUTEKTYP.

o. [Tonsitme mpotokona. [IpeoOpa3oBaHuwe TMOTOKA JAaHHBIX — YIIPABJISIFOIIMMHU
IPOTOKOJIAaMU IIpU Iepefaye 10 CeTH (MPOTOKOJIbHbIE OJOKM JaHHBIX M HHKAICYJISALMS).
[TpOoTOKOIIBI TOKATBHBIX U TI00ATBHBIX CETEH.

6. OyHKIUYU U CTPYKTYypa (usnueckoro kaHana cBa3u. CocraB anmnapaTypbl JIMHUH
cBsa3u. CTaHAapThl Ha JAaHHBIM ypOBEHb IIPOTOKOJIOB. BbIlENEHHBIE U KOMMYTHPYEMbBIE JIMHUU
CBSI3H.

7. XapakTepUCTUKU JIMHUU CBSI3U. AHAJOrOBble W HU(POBBIE KaHAIBI CBS3U.
Mertop! aHaIOrOBOM MOAYIALUH. MOAYISIMOHHAS U MH(POPMAIMOHHAS CKOPOCTb.
8. Metoasl 1mdpoBoro kKoaupoBaHusi. TpeOoBanus K Meromam IHQPPOBOTrO

KoaupoBaHus. lloTeHnmanbHbIE U UMIYIBCHBIE KOJbI. METONbl JIOTMYECKOTO KOIMpPOBAHUS,
U30BITOYHBIE KOJIBI U CKPIMOTUPOBAHUE.

9. HuckperHas MOTYJISILIHS AHAJIOTOBBIX CUTHAJIOB. YacroTHOE
(1e)MyNbTUIUICKCUPOBAHUE AHAJIOTOBBIX KaHAJIOB. BpemeHHOE (J1€)MYyJIbTHUILIEKCHPOBAHUE
nudposbix kaHanoB. Ilnesnoxponnas nudposas umepapxus (PDH). Cunxponnas mudpoBas
uepapxus (SDH).

10. but- u 6aliT-opueHTHPOBaHHBIEC IPOTOKOJBL. METO bl BhIICTICHHS KaJpa B TOTOKE
out/0aiT (pasupoBanue). MeTo bl 00eCIIeYCHHSI PO3PAYHOCTH.

11. [Iporokon HDLC. ®opmar kagpa. Tumbl kagpoB. YOpapisiolue KOMaHIbl U
otBeThl. CTapT-CTONHBIC M KOHBEHEPHBIC MPOTOKOJIBI YIIPABICHUS HHPOPMAIIMOHHBIM KaHATIOM.
[Tonste okxHa. ['pynmoBOi M CENEKTUBHBIA PEKHUMBI MOBTOPHOW Mepelayd HCKaKEHHBIX
KaJIpOB.

12. [TonynymuiekcHast (HOpMalibHAs/CHHXPOHHAs) TMpOLEIypa YIpPaBICHUS 3BEHOM
nepenaud JaHHbIX. JlyruiekcHas (acCMHXpOHHAs) HpOLEAypa YNpaBiICHHUs 3BEHOM Iepe/ladyu
JMaHHBIX. AHAIW3 BIUSAHUA MCKAXEHUH HHQOPMAIMOHHBIX KaJIpoB B MPSIMOM KaHale U
NOJTBEPXK/IEHNI B OOpaTHOM KaHajle Ha OBICTPOJEHCTBHE CTapT-CTOMHON, HOPMAIBHOU H
ACMHXPOHHOMU MpOIelyp yNpaBiIeHHs 3BEHOM Iepe/iadll TaHHBIX.

13. MeTtonbsl BeIOOpa MPOTOKOJBHBIX MMapaMeTpoB (UIMHA Kajapa, pa3Mep OKHa).
AHanu3 BIUsSHUS OJIOKUPOBOK OrpaHUYEHHON Oy(hepHON MaMaTH TPAH3UTHOTO y3Ja-ToaydaTens
Ha IMPOIMYCKHYIO CIIOCOOHOCTh JIBYX3BEHHOTO (pparMeHTa CeTH, YNPaBIsSEMOro CTapT-CTOMHBIM
MIPOTOKOJIOM.

14. [Tporokon PPP. Texnomoruu ISDN, Frame Relay, ATM. Anpecainusi abOHEHTOB
rI100aNbHOM ceTu.

15. Kosb11o ¢ TaktupoBanHbM ocTynoM. Konbiio ¢ MapkepHsiM goctynom. [lnna ¢
MapKEpHBIM JOCTYIIOM.
16. [lluHa co ciaydallHBIM TOCTYNOM. AHAIU3 BIMSHUS KOJUIU3UN KOHKYPHPYIOIIMX

aboOHEeHTOB Ha ObIcTpozelcTBUE ciaydaiHOro Meroga poctyna. Texnomoruu Ethernet, Fast
Ethernet, Gigabit Ethernet. becipoBoHbIC JTOKaIbHBIE CETH.

17. AHanu3 WHAMBHIYATBHOTO OBICTpONEHCTBUS abOHEHTa OeCpPOBOIHON CETH.
«IddexT 3axBaTay cpeabl Nepeaadn JaHHBIX OECITPOBOIHOM CETH.
18. Kommytupyemsie JIBC. ITpyuHIMIBI TOCTPOEHUS COCTaBHBIX ceTel. Jlokanuzanus

Tpapuka u wm3oisuus cereil. CoriiacoBaHue NPOTOKOJIOB KaHAJIBHOTO YpoBHs. Jlormueckas
CTPYKTYPHU3ALMs CETH C IIOMOLIBI0O KOMMYTAaTOPOB. Y CTPOUCTBA CTPYKTYPHU3ALIUH.

19. Opranuzanys KOMMYTAaTOpPOB JIOKaJIbHOW ceTth. Kommyranusa «Ha Jery», ¢
YacTUYHOW W moyHOW Oydepusanueir. Bunapl ¢unbTpanuu kaapos. BapuaHTsl ynpaBieHus
MOTOKOM KaJIpOB B TMOJYAYIUIEKCHOM U AYIUIEKCHOM peXumax padoTbl MOPTOB KOMMYTaToOpa.
Texnudeckass peanu3anyss KOMMYTaTOpOB HAa OCHOBE KOMMYTAallMOHHOW  MAaTpHILIBL,
MHOTOBXOJIOBOM pa3iesieMOi mamsITH, OOIIEH IIHHBI.

20. ANTOPUTM MOKPBIBAIOLIErO JepeBa. TpaHCISUSA NPOTOKOJIOB KAaHAJIbHOTO
ypoBHs. BupTtyanbHble noKanbHble ceTH. [locTpoeHHE BHUpPTyalbHBIX JOKAJIbHBIX CETEH Ha



OCHOBE TpYNIHMPOBKU IIOPTOB KOMMYTaropa M Ha oOcHoBe TIpynnupoBkn MAC-anpecos
aOOHEHTOB.

21. MeTtobl anpecanuu ceTeBbIX 00beKTOB. Pu3nueckas U JOrMueckas ajapecarusl.
['pynnoBeie u MHOTONYHKTOBBIE aapeca. [llupokosemanue. [1nockue u nepapxuyeckue aapeca.
Knaccsl ceteBbix IP-anpecoB Bepcuu 4.

22. [Ipumenenue wmacoxk npu I[P-agpecanuu. Jlomenneie wumena. IIpotokon
oroOpaxkenust [P-agpecoB Ha ¢usnueckue (jokambHble) azapeca (ARP). IIportokon
nuHaMuueckoro BeiaeneHus [P-agpecos y3nam cetu (DHCP).

23. [ToBTOpHOE MCHOJIB30BAaHUE AJPECHOTO IPOCTpPaHCTBA. TpaHCIAIMUSA CETEBbIX
anpe-coB 1 optoB (NAT/PAT). Meroasl 5KOHOMUH aApEeCHOTO MPOCTPAHCTBA.

24, Macmrabupyemas cucrema [P-anpecanuu Bepcuu 6.

25. CereBoii mpotokoi [IPv4. dopmar makera.

26. Metonsl maprmipyru3anuu. CTparerusi MPUHSATUS PEIICHUS, MECTO TPHHSITHS

pemieHuss W uHGOpMaLUg Ul TPUHATUS pElIeHUus O H3MeHeHMH Mapuipyta. llena myru.
@®ukcupoBaHHAs W aJanTUBHAs Mapuipytu3auus. lLleHTpann3oBaHHBIE, pacHpelesICEHHbIE U
HepapXHuecKue aJanTUBHbIE aNropuTMbl. M3ommupoBaHHbIE U KOONEPUPOBAHHBIE AITOPUTMBI.
OcHOBHBIE TPEOOBAHUS K aJITOPUTMY MapIIPyTH3AIUH.

27. JuctaHunOHHO-BEKTOpHBIA anroputM Mapuipyruzauuu APITA1. CxogumocTs u
OCHOBHbBIE HEJJOCTATKU aIrOpUTMa (3aLlMKIMBAaHUS U KoJieOaTeabHbIe siBJIeHUS ). MeTo bl 60pbObI
C JIO)KHBIMU MapHIPyTaMH.

28. AJNTOPUTM MapHIpyTH3allUM Ha OCHOBE COCTOsiHUS JMHHM cBsizu APIIA2.
[Iporokonsl mapupytusanuu RIP u OSPF.

29. [Iporokon ICMP. Cetn neritarpaMMHOTO ¥ BUPTYaJIbHOT'O CEpPBHUCA.

30. OcoGennoctu nporokona IPv6.

31. Bunst 610kupoBOK OydepHOoil mamMsITH y37I0B ceTH (TpsiMasi; KOCBEHHast; COOPKH;

BJIOXKECHHBIX  KBUTAHLUH; OJOKUPOBKH, OOYCIIOBIEHHbIE IPUOPUTETHOCTHIO  IOTOKOB;
CTaTUCTHYECKOE OJIOKHPOBAHWE) W METOIBl MpPEenyNpexAcHus OnokupoBok. Crparerun
pactipenesnieHust Oy(depHOl maMaTu y3j1a KOMMYTAllMM MEKIY BBIXOJAHBIMU HaIlpaBICHUSAMU
nepegaud. MeTo/pl ynpaBiaeHUs! CETEBBIMU IOTOKAMHU.

32. TpaHcOpTHBIE MPOTOKOJIBI, OPUEHTHPOBAHHBIE HA COEAMHEHUE, NMPOTOKOJIbBI 03
coenquHeHus. Mnentudukauus (aapecanusi) MNPUKIAJAHBIX IPOLECCOB M HMH(POPMALIMOHHBIX
MIOTOKOB K HUM M OT HUX IIOPTaMH.

33. MynbTUIUIEKCUPOBAaHUE TOTOKOB JIaHHBIX OT  Pa3dUYHbIX  MPUIOKECHH.
JleMyJIbTUIUIEKCHPOBAaHUE CETEBOrO MOTOKA MEXAy a0OHEHTCKHUMHM IMPHUKIAJAHBIMHU CIIy>KOaMH.
®opmat cermenTta cooduienusi. Komanael TpancnopTHOro nporokosia. [Ipouenypsl ynpaBieHus
CKBO3HOM  TpPAaHCIOPTUPOBKOW  JNaHHBIX. MeXaHu3M  ynopaBieHUS  [TOTOKOM  MEXZAy
KOPPECHOHIUPYIOUMHU a00OHEHTaMHU (IPUKJIaJHBIMU IIPOLIECCAMK) HA OCHOBE OKHa.

34. [Tpotokon TCP. Amnanu3 3aiepXKKHM  MYJbTHIIAKETHOTO  COOOIIEHUS B
MHOT'03BEHHOM JIETEpPMUHUPOBAHHOM TpakTe nepenaun JaHHbix. KonseliepHsbiil 23 deKT.
35. 3anepxka COOOIIEHUS B HEOAHOPOAHOM BHPTYalbHOM KaHaje. OnTHUMaibHOE

pazbuenue cooOuieHuss Ha ¢parMeHThl. OnTUMU3aLus pa3Mepa (parMeHTa B CETH C YYETOM
UCKa)XEHUI B KaHaIax CBSI3H.

36. BnusiHue 1UIMTENBHOCTH CKBO3HOTO TaiiM-ayTa Ha CPEIHIOIO 3a/I€pP)KKY IMaKeTa B
BUPTYyaJIbHOM KaHalle. 3aJepXKa COOOIIEHHs B HArpy)k€HHOM TpaKTe Iepeladyd JaHHBIX
(OTHOPOHBIN U HEOTHOPOIHBIN TI0 JJTMHAM CETMEHTOB TPAPUK).

37. [Tpotokon ceancoBoro ypoBHs. ®azbl MW yCOYyrH CEAHCOBOM CIyXObl C
ycTaHOBIIeHHEM coeuHeHus. CeaHcoBas City»k0a 0e3 yCTaHOBJIEHUs COEMHEHUS.
38. [IpencraBuTeNnbHBI ~ OPOTOKOJ.  YCIAYIM  TPEJICTaBUTENbHOM  CIYyXOBI

(mpeobOpazoBanue ¢GopmaroB, cxaThue HHPOPMAIMH, CPEACTBa OOecredueHus Oe30MacHOCTH).
[TpeoOpazoBanue TMpencTaBICHUI MPUKIAJAHBIM TpoIleccaM 4epe3 JIOKaJdbHbIe W CTaHIapPTHHIE
(dbopMaThl.



39. [Ipotokonbl  mpukinaaHoro ypoBHsA. OOecmeuenue wuHTepderica MexIy
B3aMMOJICHCTBYIOIUMU NPUIIOKEeHUSIMH. [IpoTOKOI nmepenayn, AOCTyna U yrnpasieHus (haiaoM.
Mogens BuptyanbHOro ¢aitnoxpanmwimuma. [IpoTokon BuUpTyalbHOro TepMuHaNa. Mojenb
Cpelpl BUPTyaJlbHOTO TepMuHaia. [Ipotokon mepemaun u o6paboTku 3amanuil. [IpoToxon
IIpUEMO-TIEpeIaut dJIEKTPOHHOM nouThel. [loHsATHE COoKeTa.

40. Xapakrtepuctuka BuIoB ciayk0 ISDN. Cxema mnoakiarO4YeHHs OO0OpYIAOBAHHS
nosab3oBarens K cetu ISDN.

41. Ilognepxka kauecTBa oOCTyKUBaHUs B ceTax FR.

42. Tpuauunet ATM. O6ocHoBanue BeIOOpa pa3zmepa siueiiku ATM.

43. Ipunnunser opranusanmuu SDN. Ilporokon OF. Ilporokon BDDP. IlpoGiema
pasmepHOCTH Tabnuil npoaBrkeHus. KouBeiiep Tabnui mpojBukeHus. ['pynmoBbie TaOIUIIBI
npoasukenusi. Orpannyuenust OF.

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

45. Mo6wunbhsbii [P. TIpoGiiema coxpaneHus aapeca.

46. D PexkTUBHOCTD METO/1a MPSAMOIN KOPPEKLIUU OLTMOOK, OCHOBAHHOTO Ha MOPa3PsAIHOM
CJI0KEHHUH MTPOTOKOJIbHBIX OJIOKOB JIaHHBIX.

47. Mopaenu oonaunsix BerarciaeHuit ITU-T u NIST.

[Tpumeps! 3aau:

1. 3apgaua 1.

Jlano: rpad ¢ BecaMu IyT ISl KaXKJIOTO HAIPaBJICHUSI.

Tpebyercsi: paccuuTarh TaOIUIBI MApIIPYTH3AIUHN JUTSI BCEX Y3JI0B IO JAMCTAHIIMOHHO-
BEKTOPHOMY aJITOPUTMY (METOJ penibedoB).

2. 3anava 2.

Jlano: rpad ¢ BecaMu IyT ISl KaKI0TO HAIPaBJICHUSI.

Tpebyercsi: paccumtarh TAOMUIly MapHIPYTH3AIUH JUIS BCEX Y3JIOB IO AITOPUTMY
COCTOSIHUS JIMHUH (aroput™ J{eHKCTphI).

PCSYJ'IBTS.TBI OK3aMCHa OIPCACIIAAOTCA OIICHKaMH «OTIHUYHO», «XOopo1mo»,
«YHAOBJICTBOPUTECIBHOY», KHCYAOBJICTBOPHUTCIBLHO.
Hrorosas omeHka 1mo npeaMeTy (BKSaMeH) BBICTABJIACTCA CJICAYIOIIUM 06pa30M:

«OTJIHYHO» — CTYJICHT HMMeeT 4YeTKoe IpeAcTaBjieHHe O (YHKIMOHANBHOCTH H
crienuuKe MPOTOKOJIOB, YMeeT MOTHBHPOBATHL BHIOOp CTEKa MPOTOKOJIOB, UX TapaMeTpOB,
MPOrpaMMHOTO 00eCredeHnus TOJACPKKU MPOTOKOJIOB. YBEPEHHO BJjajeeT TMEePBUYHBIMU
HaBbIKaMU CETEBOT0 aJAMHUHHUCTpATOpa U pa3paboTurKa pacipeesIeHHbIX TPUII0KEHUH.

He wuMeer HeynOBIETBOPUTENBHBIX OIICHOK 32 KOHTPOJbHBIE pPaOOTHI, CpemHss
(OKpyTJIeHHAsT) OIleHKAa 32 KOHTPOJIbHBIE PA0OTHI — «OTIUYHOY;

«Xopomo» — CTYOACHT HMeEET oﬁmee NnpeacraBjaceHue o q)YHKHI/IOHaJ'IBHOCTI/I u
CHCI_II/IQ)I/IKC IIPOTOKOJIOB; YM€€T BLIIIOJHATH BLI60p CTCKa IIPOTOKOJIOB, HUX IIapaMCTpPOB,
MporpaMMHOTO obecreyeHus MOAACPIKKU IMPOTOKOJIOB. B.ﬂa)]eeT NECPBUYHBIMHM HAaBbIKaMU
CCTCBOI'0 aAMUHUCTPATOPA U pa3pa60TqI/H<a pacnpeaAcCIICHHBIX l'IpI/IJ'IO)KCHI/If/'I.

He wumeer HEYAOBJICTBOPUTCIBHBIX OHLCHOK 3a KOHTPOJIBHBIC pa6OTH, CpCaHssa
(OprrJ'ICHHaSI) OILICHKA 3a KOHTPOJILHLIC pa6OTLI — «XO0pOommo»;

«YAOBJICTBOPUTEJIBbHO» —  CTYAGHT HMMeeT  cjadoe  mpeacTaBjeHHe O
(GYHKIIMOHAIBHOCTH M clienu(UKEe MPOTOKOJIOB; HeyBepPeHHO BBINMOJHAET BHIOOp CTeKa
OPOTOKOJIOB, HUX IapaMeTpoB, MPOrpaMMHOI0 oOecrmeueHHusl MOJAEPKKU IPOTOKOJIOB.
HeyBepeHHo BiajeeT IMEpBUYHBIMH HaBbIKAMHM CETEBOTO aJMHMHHCTpaTOpa M pa3paboTyHKa
pacIpeneNeHHbIX IPUIOKEHUN.



He wumeer HEyIOBICTBOPUTENBHBIX OLEHOK 32 KOHTPOJbHbIE pabOThI, CpenHss
(OKpyTIIeHHAsT) OIleHKA 32 KOHTPOJBHBIE pa0OThI — «YAOBJIETBOPUTEILHOY,

«HEyI0BJeTBOPUTEIbHO» — CTYJCHT He MMeeT NpeacTaBjieHne 0 PyHKIMOHAIbHOCTH
U crienu(uKe TPOTOKOJIOB; HEe MOKeT BBINOJHSATH BHIOOP CTEKA MPOTOKOJIOB, HX MapaMeTpOB,
POrpaMMHOro obecredeHusl MOIJIEPKKU MPOTOKoioB. He BiiajgeeT mepBUYHBIMU HaBBIKAMU
CETEeBOT0 aIMHUHHCTPATOPA U Pa3pabOTUNKa PACHIPEICICHHBIX MTPUIOKECHUH.

Cpnan xots 6Bl OIHY KOHTPOJIBHYIO paObOTy Ha «HEYAOBIECTBOPUTEIBHOY.

Bo Bpemss »53K3aMeHa CTYAEHT MOXET I[OBBICUTH CBOK OLIEHKY, CIaB 3aHOBO
COOTBETCTBYIOIIYIO KOHTPOJIBHYIO pabOTy, IIPH YCIOBHH BBIITOJHEHUS OCTALHBIX TPEOOBAHUMA K
OLICHKE.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DJCKTPOHHBIM YYEOHBI Kypc 10 JAUCHUILUIMHE B JJICKTPOHHOM YHHUBEPCHTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=00000

0) OLieHOYHBIE MaTepHalibl TEKYHIEro KOHTPOJS M MPOMEKYTOYHOM aTTECTAllUH I10
TUCITUTLTAHE.

B) MeTtoaudueckue yKa3aHHs [0 TPOBEICHHUIO JIA0OPATOPHBIX pPadOT NPUBEICHBI B
AJIEKTPOHHOM yHUBepcuTeTe «Moodley.

r) Meronnyeckne yKazaHUsi [0 OPraHU3alMM CaMOCTOSTEIbHOW pabOThl CTYIACHTOB
OTIMCAHBI B 3JICKTPOHHOM yHUBepcurere «Moodley.

12. llepeuenn y4eGHOIi 1uTEpaTyphl U pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

—Omudep B.I., Omudep H.A. KomnwiorepHsie cetu. I[IpuHIUNBL, TEXHOIOTHUH,
MpOTOKOJBI: YueOHuk st By30B. CII0.: [Turep, 2020. — 1008 c.

—Cymenko C.II. MaremaTuueckue MOAEIM KOMIBIOTEPHBIX ceTell. Tomck:
W3narensckuit Jlom Tomckoro rocygapcTBeHHOTO yHuBepcutera, 2017. — 272 c.

0) IOTIOJHUTEIbHAS TUTEPATYPA:

—MuxeeB II.A., Cymenko C.II. MaremaTtuueckue MOJENIM CETEH YPOBHS AOCTYyIA.
HoBocubupck: Hayka, 2015. — 232 c.

—Tonpamreitn  b.C. HHdpoxkommyHukanuoHHele cetd u cuctemsl. CII6.: BXB-
[TeTepOypr, 2019. — 208 c.

B) pecypchl cetu MIHTepHeT:
— OTKPBITHIE OHJIAMH-KYPChI

13. Mlepeuens UHPOPMAIMOHHBIX TEXHOJIOTUH

a) JIMLIEH3UOHHOE U CBOOOHO pacipoCTpaHsIeMoe IPOrpaMMHOe oOecrieueHHe:

— Microsoft Office Standart 2013 Russian: maket mporpamm. BritoyaeT 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);

— yOaMYHO AOCTYyIHBIE oOsauHble TexHonoruu (Google Docs, SInnekc Auck u T.11.).

6) I/IH(I)OpMaI_II/IOHHBIe CIIPpaBOYHBIC CUCTCMBI:

— DIIEKTPOHHBIN KaTaJor Hayunoi OnOIMOTEKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHas O6ubnanoreka (peno3uTopuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index



https://moodle.tsu.ru/course/view.php?id=00000
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— OBC Koncynsrant cryaenra — http://www.studentlibrary.ru/
— O6pazoBatenbHas miardopma FOpaiit — https://urait.ru/

— 3BC ZNANIUM.com — https://znanium.com/

— OBC IPRbooks — http://www.iprbookshop.ru/

B) npoeccuoHanbHbIe 0a3bl JAHHBIX:

— YuuBepcuterckas napopmannonnas cucrema POCCHUS — https://uisrussia.msu.ru/

— Enunas mexxBeoMcTBeHHass nH(popMaroHHo-ctatuctudeckas cucrema (EMUCC) —
https://www.fedstat.ru/

14. MaTtepua/jibHO-TEXHHYECKOe o0ecrieyeHue

AymuTtopuu A1 IpOBeIeHHs 3aHATUH JIEKIIMOHHOIO THIIA.

AynuTopuH Ui TPOBEIEHUS 3aHATUH CEMHHApCKOTO THWIA, WHIUBUAYAIbHBIX U
IPYNIIOBBIX KOHCYJIbTALMHI, TEKYILEr0 KOHTPOJIS U IPOMEXKYTOUHOM aTTecTalum.

[TomenieHust I CaMOCTOSITENNFHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHONH TEXHHUKOH U
JOCTYNOM K ceTu MHTepHeT, B 3JIEKTPOHHYI0 HMH(pOPMAaLlMOHHO-00pa30BaTEIbHYO Cpely U K
MH(POPMALMOHHBIM CITPABOYHBIM CHCTEMaM.

JIaGoparopuu, 000pyJOBaHHBIE KOMIIBIOTEpAMH, KOMMYTAaTOpaMH, MaplIpyTH3aTOpaMHu,
OecripoBOIHBIMU TOUKamMu fgoctyna WiFi.

Aymutopun  JUls  TPOBEAEHUS 3aHATHHM  JIGKIIMOHHOIO M CEMUHApCKOro THIIA
WH/IMBUYAIbHBIX W TPYNIOBBIX KOHCYJIBTAllMi, TEKYIIErO KOHTPOJS M TPOMEKYTOUHOU
aTTecTallid B CMEIIEHHOM Qopmate («AKTPY»).

15. Undopmanus o paspadorunkax

Cymenko Cepreii IlerpoBud, n-p TexH. Hayk, mnpodeccop, kKadeapa NPUKIATHON
unpopmaruku UTIMKH TI'Y, 3aBenyromuii kadempoi.
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