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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH oCyIIeCTBIATh yIPaBIeHUE pa3BUTHEM HH(HOKOMMYHUKAIIMOHHON CHCTEMBI
OpraHu3aIu
N/I-1 JlemoHCTpUpyeT 3HAHUE METOJOB IMTPOCKTUPOBAHUS KOMITBIOTEPHBIX CETEH, a TAaKKe
METOJIOB OLIEHKH KauecTBa X (DYHKIIMOHHPOBAHHS
N/I-2 JlemoHCTpUpYyeT 3HAHUE NEPCIIEKTUBHBIX TEXHOJIOTUM OpraHU3aliy U MPOSKTUPOBAHUS
KOMITBIOTEPHBIX CETEH
N/1-3 OcymiecTBisieT NpOEKTUPOBAHUE U ONTUMHU3ALINIO0 KOMIIBIOTEPHBIX CETEN pa3InyHON
CTENEHU CIOXKHOCTU
NJ1-4 OcymiecTBisieT pa3pabOTKy anmapaTHbIX U MPOTPaMMHBIX CPEACTB CETEBOTO
HA3HAYEHMS B COOTBETCTBHH C TEXHUYECKUM 3aJaHUEM

K BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: 3anmra 3a1aHus
1. 3amuTa naboparopHoit paboTsl "MHCTpyMeHTaNIbHbIE CPEACTBA BUPTYaIU3alun
KoMITbrOTEpHBIX ceTeit” (JlabopaTopHas pabora)
2. 3amuTa J1abopaTopHoii paboTs! "HccaenoBanue mpon3BOANTEILHOCTH OSCITPOBOIHON
JIOKaJIbHOM BBIYUCIMTENBHOM CETH ¢ TOMOIIBIO CETEBOro cumysstopa ns-3" (JJaboparopHas
pabora)
3. 3amuTa nabopaTopHoit paboTs! "PazpaboTka MporpaMMHO-OIPEIENIEMOT0 MEXCETEBOTO
sKpaHa Ju1st HebobLol cetn" (JITaboparopHas pabora)
4. 3anmra 1abopatopHoil paboTsl "Pa3paboTka perieHus A MOCTPOSHUSI KOMITBIOTEPHOI

cetu Oe3 nerens" (Jlaboparopnas padota)

BPC aucuunavHbl

3 cemecTp
Beca KOHTpOIBHBIX MeponpusITHii, %o
HNunekc KM- | KM- | KM- | KM-
Pa3nen muciuInuinebl KM: 1 2 3 4

Cpok KM: 6 9 12 16

BBG}IGHI/IG B CE€TCBBIC TECXHOJIOTUH W BOIIPOCHI ITPOCKTUPOBAHUA
COBPCMCHHBIX KOMITBIOTCPHBIX CEeTeH.

BBG}IGHI/IG B CE€TCBBIC TECXHOJIOTUH W BOIIPOCHI ITPOCKTUPOBAHUA
COBPCMCHHBIX KOMITBIOTCPHBIX CeTeH.

COBpCMeHHI)Ie CETECBBIC TCXHOJIOTUHN +

TpaHcOpPTHBIE TPOTOKOJIBI U MEKCETEBBIE SKPAHBI.




TpaHcnoOpTHBIE TPOTOKOJIBI

MeskceTeBblIe OKpPaHbI

[TpoexTrpoBaHME CETEBOrO YPOBHS U AMATHOCTUKA
HeucnpaBHocTel. CpaBHEHUE AJITOPUTMOB ITOMCKA IYTH

[IpoexTupoBaHue CETEBOTO YPOBHS U JUATHOCTHUKA
HEUCIIPaBHOCTEU

AJ'IFOpI/ITMBI IMOMCKa ITyTH

I/IHCTPYMCHTI)I JUArHOCTHUKH B CETAX

OLIGHKa IMPOU3BOAUTCIIBHOCTHU U Ka4CCTBA O6CJIy)KI/IBaHI/IH B
KOMITIBIOTCPHBIX CETAX

OLIGHKa IMPOU3BOAUTCIIBHOCTH B CCTAX

Orenka KauecTBa 00CITY)KHBaHHS B KOMITBFOTEPHBIX CETSIX

JlocTaBka KOHTEHTA

Bec KM:

20

25

30

25

$O6m1as acts//1s1 MPOMEKYTOUHON arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCHUTIIINHE
IK-1 U-1nka1  HdemoncTtpupyet | 3HaTh: 3amuTa JrabopaTopHoii paboTsl "MHCTpYMEHTAIBHBIE CPEACTBA
3HaHUE METO/IOB | COBPEMEHHBIE MOJIEIIH BHUPTYaIH3aluu KOMIbIOTepHBIX ceTeil" (JJabopaTtopHas pabora)
IIPOEKTUPOBAHUS CTEKOB MPOTOKOJIOB,
KOMITBIOTEPHBIX CETEW, a | UHCTPYMEHTAJIbHbIE
TaKK€ METO/J0B  OLEHKH | CPEACTBA JUIs
KauecTBa UX | aBTOMaTU3ALMNH U
(yHKIIMOHUPOBAHUS BUPTYaIU3alUuU
KOMITBIOTEPHBIX CeTel
YMers:
pa3pabaTbIBaTh
BUPTYaJbHBIE CETH C
IIOMOLIBIO
MHCTPYMEHTAJIbHBIX CPEICTB
BUPTYaIU3al1uH CETEN
nepeiayy JaHHBIX
I1K-1 N-2nk1 JemoHcTpupyeT | 3HaTh: 3amura 1aboparopHoi paboTs! "Pa3paboTka nporpaMMHO-OIIPEAENIIEMOTO
3HAHUE MEPCIEKTUBHBIX | OCHOBBI POTPAMMHO- MEKCETEBOI0 dKpaHa Jyisi HebobIoi cetu" (JIlabopaTtopHas padora)
TEXHOJIOTHI OpraHu3aluu U | OIPEIENsIEMbIX CeTeN
MIPOEKTUPOBAHUSA YMers:
KOMIIBIOTEPHBIX CETEN IIPOEKTUPOBATH
MIPOrpaMMHO-OIIpeiesieMble
CETH
IK-1 NJI-3nk-1 OcymiectBisieT | 3HATh: 3ammTa mabopatopHoi paboTsl "Pa3paboTka pemeHus 11t MOCTPOCHMS
IIPOEKTUPOBAHHE U | 0COOEHHOCTH KOMIIbIOTEpHOH ceTu 6e3 nerens" (JlabopaTopnas pabdora)
ONTUMU3ALHIO (YHKIIMOHUPOBAHUS




KOMITBIOTEPHBIX CEeTeH | MPOrpaMMHO-OIIPEACTIAEMBIX
Pa3IMYHOMN CTEIICHM | CeTeil
CII0)KHOCTH YMeTs:
pa3pabaTrbIBaTh MPUIOKEHHUS
VTSI IPOTPAMMHO-
oTpezieisieMbIX CETei B
COOTBETCTBUHU C
TEXHUYECKUM 33JJaHUEM
IK-1 N-4nk1 OcymiectBisieT | 3HATh: 3amuTa JrabopaTopHoii padotsl "HcciaenoBanue mpon3BOANTEILHOCTH
pa3paboTKy ammapaTHBIX M | CPEACTBA MOJAETUPOBAHUSA U | OECIPOBOIHOMN JIOKATbHON BHIYUCIUTEILHON CETH C TOMOIIBIO CETEBOIO
MIPOTrpaMMHBIX CPEJICTB | OLICHKHU cumynstopa ns-3" (JlaboparopHas pabora)
CEeTeBOr0  Ha3HAuUeHUs B | MPOU3BOAUTEIBHOCTH CETEH
COOTBETCTBUH ¢ | Ymers:

TCXHUYCCKHUM 3a1aHUCM

HacTpauBaTh CPECTBA
MOJIETTUPOBAHUS JJIs
UCCIIEI0BaHUS
IIPOU3BOJUTEIIBHOCTH CETEN




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. 3amura adoparopHoii padorsl "UHCTpyMeHTAJIbHBIE CPEACTBA
BHPTYAJM3ALMH KOMIIBIOTEPHBIX ceTeil"

®opmbl peau3anum: 3anuTa 3aJaHUs

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa npoBeieHNsi KOHTPOJIBHOI0 MeponpusAaTusi: BeinonHenue nadbopaTopHoi paboThl B
COOTBETCTBUHM ¢ 3amaHueM. lloaroroBka or4éra O BBIIOJHEHUH JIAOOPATOPHOW pPabOTHI
[ToaroroBka K 3amure: OOBACHUTH HOPSAOK BBIIOJIHEHUS Ja0OpaTOpHONl pabOThl, OTBETUTh HA
JIOTIOJTHUTEIIBHBIE BOIPOCHI TAO0PaTOPHOI pabOTHI.

Kparkoe cogepxanue 3agaHus:
HNHcTpyMeHTaIbHBIE CPEACTBA BUPTYAIN3ALMU KOMIIBIOTEPHBIX CETEU

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh:  COBPEMEHHbIE  MOJENIU 1.Yrto Takoe OpenvSwitch?

CTEKOB IPOTOKOJIOB, 2.Kak xoHTpoiiep o0pabaTbeiBaeT MOTOKU B JAHHON
WHCTPYMEHTAJIbHBIE CPEACTBA IS naboparopHoit padbore?

aBTOMAaTH3allMM W BUPTYyaIU3alUU 3.YTo Takoe ceTeBoe MPOCTPAHCTBO UMEH?
KOMITBIOTEPHBIX CETEN

YMerTs: pa3pabarbIBaTh 1.Kakue koMaH bl MCIIOJIB30BAIUCH B JJAOOPAaTOPHOM
BUPTYaJlbHbIE CETH C IIOMOUIBIO paboTe 1715 CO3/1aHusl CETEBOrO MPOCTPAHCTBA UMEH?
UHCTPYMEHTAJIbHBIX CpeZCTB 2.Kakwue cpescTBa UCIOIb30BAIKCH B J1aOOPATOPHOU
BUPTyaJIM3allMN CETEH Iepenadu padoTtsl 1uist uzonsun creka TCP/IP mist xaxnoro
TAHHBIX rporiecca?

OnucaHue MKAJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku eoinonnenus 3uanus: CTYIeHT BBIIIOJHUI J1a00paTopHyto padoTy
MOJIHOCTBI0. OTCYTCTBYIOT 3aMeUaHMs K OTYETY 1o JabopaTtopHoit padore. CTyI€HT OTBETUII Ha
90% noMONHUTENBHBIX BOIIPOCOB.

Ouyenka: 4
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu ebinoanenus snanus: CTyAEHT BBIIOTHII Ja00opaTopHYyIo paboTy
MOJHOCTHI0. OTCYTCTBYIOT 3aMeUaHus K OTU4ETY 1o JabopaTopHoil padote. CTYIAEHT OTBETHII Ha
80% MOTOIHUTETHLHBIX BOIIPOCOB.

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuixu evinoineHus sHanus: CTyIeHT BBIOIHII JTJA00paTOPHYIO paboTy
MOJTHOCTHI0. MIMeroTcest oHO min Ba 3amevyanus. CtyaeHT orBeTmi Ha 70% MOTOTHUTETBHBIX
BOIIPOCOB.




KM-2. 3ammTa 1aboparopHoii padorsl '"PazpadoTka nporpaMMHo-onpeneseMoro
MeKCeTeBOr0 IKpPaHa JJisl He0oJ b0 ceTn"

®opMbl peaau3anmnu: 3aiuTa 3a1aHus

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJILHOTO Meponpusitusi: BeimonHerne maboparopHoit paboTH B
COOTBETCTBUU C 3amaHueM. [loaroroBka oru€Ta O BBINOJHEHUWH JabopaTOpHON pPaOOTHI.
[ToaroroBka K 3ammTe: OOBSICHUTH MOPSIOK BBITIOJHEHUS JTaO0OpaTOpHON paboOThI, OTBETUTH Ha
JIOTIOJTHUTEILHBIE BOIPOCHI TA00OpaTOPHOH PabOTHI.

KpaTlcoe Cod€cpiKaHUuE 3alaHUA:
Pa3pa60TI<a IMPOrpaMMHO-OIIPEACIIAEMOro MEXCETEBOI'O SKpaHa JJIsd HEOOJIBIION ceTH

KOHTpOJILHLIe Bonpocu/saz[annﬂ:

3HaTh:  OCHOBBI  MPOTPaAaMMHO- 1.Yto Takoe MEeKCETEBOM 3KpaH?

OTpeIeTIIEMbIX CeTel 2.0cobennoctu kouTposuiepa POX

3.00bscHUTE MPoLIecC KOHPUTYpALIUU TOMOJIOTHU B
naboparopHoii pabore ¢ momomsio Mininet.

YMmeTs: MIPOEKTUPOBATH 1.Komanas! ams 3amycka MOIUGUIIUPOBAHHOM
IIPOrPaMMHO-OIIPEIENSIEMbIE CETH MIPOrpaMMbl KOHTpOJUIEpa /s 3aJJaHHON TOIOJIOTUHU B
nabopaTopHoi padoTe.

2.0nuiuTe npouece pazpaboTKU MEKCETEBOr0 dKpaHa
Juist KoHTposuiepa SDN cetu?

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuxu gvinonnenus 3uanus: CTYIEHT BBIIOJHUII J1a00opaTopHyo padoTy
MOJIHOCTHI0. OTCYTCTBYIOT 3aMeUaHus K OTUETY 1o JabopatopHoit padore. CTyIeHT OTBETUII Ha
90% noNONHUTENBHBIX BOIIPOCOB.

Ouenka: 4
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuxu ebinoanenus snanus: CTyAEHT BBIIOTHII Ja00opaTopHYyIo paboTy
MOJHOCTBI0. OTCYTCTBYIOT 3aMeUaHus K OTUETY 10 J1abopaTtopHoii pabore. CTyA€HT OTBETUI HA
80% MOMOIHUTETHHBIX BOIIPOCOB.

Oyenka: 3
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoineHus sHanus: CTyIeHT BBIMOIHII JJa00paTOPHYIO paboTy
MOJTHOCTHIO. MIMeroTest o1HO min Ba 3amevyanus. CtyaeHT orBeTmi Ha 70% MOTOTHUTETBHBIX
BOIIPOCOB.

KM-3. 3amura sadopatopHoii padors! "PazpadoTka pemeHusi A5 NOCTPOCHUSA
KOMIILIOTEPHOM ceTH 0e3 nmereipb"

®opMmbl peau3anum: 3aIuTa 3aJaHUsA

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTposbHOr0 Meponpustusi B BPC: 30

IIpouenypa npoBeneHusi KOHTPOJIbHOr0 MeponpusiTusi: BrimonHeHnue madbopatopHoil pabOTHI B
COOTBETCTBUHM ¢ 3aaaHueM. lloAaroroBka or4éra O BBIIOJHEHUH JIAOOPATOPHOW pPabOTHI.




[ToaroToBka K 3amuTe: OOBSACHUTH HMOPSAOK BBINOJIHEHUS Ja0OpaTOpPHOIl pabOThI, OTBETUTH HA
JIOTIOJTHUTEILHBIE BOMPOCHI TA00PaTOPHOM PabOTHI.

Kpartkoe conep:xanue 3a1anus:
Pa3paboTka pemieHus A TOCTPOSHUS KOMITBIOTEPHOU ceTH 0e3 MeTelb

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: 0COOEHHOCTH 1.Anroputm kommyTanuu koHtposuiepa POX mo

(YHKIIMOHUPOBAHUST TIPOTPAMMHO- YMOITYaHHIO.

OTIpeNieNIIeMbIX ceTeit 2.Pacckaxkute po alropuTM Ha rpadax B COOTBETCTBHUH
C 3aJIaHUEM.

3.B uém oTiMuune aropuT™Ma peaau3oBaHHOIO B
COOTBETCTBHH C 3alaHUEM U AIITOPUTMOM KOHTPOJLIEPA
POX, ucnonap3yemMbIM 10 YMOTYAHUIO?

YMmeTs: pa3pabaTbIBaTh 1.Pacckaxkute 3Tanbl MOAUQPUKAIUU (PYHKIIHH
OPWIOKEHUS I IpOrpaMMHO- yIpaBICHUS] KOMMYTAIMU Ha KOHTPOJLIEPE.
oTpeensieMbIX ceTeit B 2.0tanbl KOHGUTYpaLUU CETH 0e3 MeTeNb ¢
COOTBETCTBUM C  TEXHUYECKUM HCI0JIb30BaHNE IPOTOKOJIA MOKPBIBAIOILETO JEPEBa.
3aJJaHuEeM

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku goinonnenus 3uanus: CTyIeHT BbIIOJIHUII J1a00paTopHyto padoTy
MOJIHOCTBI0. OTCYTCTBYIOT 3aMeUaHus K OTUETY 10 JabopaTtopHoit padore. CTyIeHT OTBETUII Ha
90% NOTOJHUTENBHBIX BOMPOCOB.

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu ebinoanenus snanus: CTyAEHT BBIIOTHIII Ja00opaTopHYyIo paboTy
MOJHOCTBHI0. OTCYTCTBYIOT 3aMeUaHus K OTUETY 1O J1abopaTtopHoii pabore. CTyA€HT OTBETUI Ha
80% MOMOTHUTETHHBIX BOIIPOCOB.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu eoinonnenus 3uanus: CTYIeHT BBIIIOJHUI J1a00paTopHyto paboTy
noJiHOCThIO. MIMeroTes oHO win ABa 3amedanus. CtyneHT orBeTus Ha 70% JOMOMHUTEIbHBIX
BOIIPOCOB.

KM-4. 3amura adoparopnoii padors! "HUccinenoBanue npou3BoIUTEIbHOCTH
0ecnpoBOAHOI JIOKAJIbHOI BHIMHCJIUTEIBbHOM CeTH ¢ IOMOIIBIO CeTeBOro CUMYJIsiITOpPa ns-3""

®opmbl peaJu3anmu: 3alnTa 3a1aHus

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa npoBeieHHsi KOHTPOJIBHOT0 MeponpusaTusi: BeimonHenue nmabopaTopHOit paboOTH B
COOTBETCTBUU C 3ajaHueM. [loAaroroBka oT4€ra O BBIOJHEHUU J1aOOpAaTOPHOU pPabOTHI.
[ToaroToBka K 3amuTe: OOBSACHUTH HMOPSAOK BHINOJIHEHUS Ja0OpaTOpPHOl pabOThI, OTBETUTH Ha
JIOTIOTHUTEIIbHBIE BOMPOCHI JIaA0OpaTOPHOU paboTHI.

Kpartkoe conep:xanue 3a1aHus:
WccnenoBanue mpon3BOAUTEILHOCTH OECTIPOBOIHON JTOKATBLHON BRIUNCIUTEIHHOM CETH C
MOMOIIBIO CETEBOT'0 CUMYIISTOPA NS-3




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: cpeacTtBa MOJCIUPOBAHUA U

1.ITapametpsr nporpammuoro moayns WifiNetDevice,

OLICHKH MPOU3BOAUTEIBHOCTH 2.ITapameTtpsl mporpammHuoro moayisi RegularWifiMac,
ceren 3.IlosicHUTE NOJTy4YEHHBIE PE3YJIbTAaThl UCCIIEIOBAHUS.
YMeTh: HacTpauBaTh  CpEICTBA 1.bazoBble a0CTpaKIMK KOMIIOHEHTOB I pa3paboTKu
MOJIETTUPOBAHUS TUISL MO/IEJIA BBIYUCIUTEIHHON CETH B ns-3.

UCCJIEIOBAHMUS 2.90tanbl KOHGUTYpALUK TPOrPAMMHOTO CTEH/A JIJIs

IIPOU3BOJUTENILHOCTH CETEN

HCCICAOBAHMNA ITPOU3BOAUTCIIBHOCTU CCTH.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5

Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evinonnenus 3uanusa: CTyISHT BBIIIOIHUI J1a00paTopHyto padboTy
MOJTHOCTHIO. OTCYTCTBYIOT 3aMeUaHus K OTYETY 10 J1abopatopHoii padore. CTyICHT OTBETHII HA
90% OTIOJIHUTENBHBIX BOIIPOCOB.

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku eoinonnenus 3uanus: CTYIeHT BbIIIOJIHUII J1a00paTopHyto padoTy
MOJIHOCTBI0. OTCYTCTBYIOT 3aMeUaHus K OTYETY 10 JabopaTtopHoit padore. CTyIeHT OTBETUII Ha
80% MOMOJHUTEIBHBIX BOMPOCOB.

Oyenka: 3

Hudienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinonnenus 3uanus: CTyIeHT BBIIIOIHWII J1a00paTopHyo padboTy
MOJHOCTHIO. MIMeroTest oaHO niu Ba 3aMmevyanus. CtyaeHT orBeTwi Ha 70% 1ONOIHUTENbHBIX

BOIIPOCOB.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

YT1Bepxkaaio
3aB.kap.BMCuC

CeTeBbI€ TEXHOJOTHH

HHU
yMou HNucrturyr ABT

1. OcHOBBI paboTHI B ceTh: ceMeicTBO mpoTokonoB TCP/IP (mepapxwus, mosicHEHUsI K KOMIIOHEHTaM).
Ocuosnble pynknun npotokonos: [P,ICMP,ARP,DHCP. OcHOBBI KOHGUTYPHUPOBAHHUS CETH: STAIIbI
MOJKIIOUEHHS KOMITBIOTEPA.

2. HazHauenwue u pyHKIMU CETEBOTO CUMYJIsITOpa ns-3. O030p cumyisitopa ns-3. COopka, ycTaHOBKA U
3aIyCK SKCTIEPUMEHTA.

IIpoueaypa nposenenust

DK3aMeH MpPOBOAMUTCA B YCTHOM (opme, OUIIET COAEPKHUT 2 BOIPOCA, HAa MOJATOTOBKY CTYAEHTY
orBoguTcs 1 yac.

L. Ilepeuens Komnemenyuit/uHOUKAMOpPoO8 u KOHMPOAbHBIX 60NPOCOE NPOBEPKU PE3YIbHAN 08
0CGOCHUA OUCUUNIUHDL

1. Komnerenumnss/Muankarop: NJI-1nk-1 JleMoHCTpUpyeT 3HaHUE METOA0B MPOEKTUPOBAHUS
KOMITBIOTEPHBIX CETEH, a TAaK)Ke METOOB OLIEHKU KauecTBa UX (PYHKIIMOHUPOBAHUS

Bonpocsl, 3aganus
1.YpoBuu sTanonnoit mojenu OSI u ux ¢pyHkuuu. YpoBHu 3tanoHHoit moaenu TCP/IP,
¢yukun u nporokosibl. CpaBHenue monenu OS] u TCP/IP, npeumyiiecTBa 1 HETOCTATKHU.
Kputuka sranonnoit mogenu OSI. OcHOBHBIE IPUUYMHBI HEYAaUXd MOJEIIH.
2.0cHoBBI paboThI B ceTH: cemelicTBO MpoTokoaoB TCP/IP (uepapxusi, mosicHEHUs K
KomroHeHTaM). OcHoBHbIE GpyHKIMK TpoToKoioB: [P, ICMP,ARP,DHCP. OcHoBbI
KOH(UTYPUPOBAHUS CETU: STAIbI MOJKIIOUEHUSI KOMITBIOTEPA.
3.Haznauenue u ¢pynkuuu smynstopa Mininet. KomnoneHTs! amynstopa Mininet. YcTaHoBKa,
HACTpOIiKa U 3aIyCK dKCIIepuMeHTa B aMyJissTope Mininet.
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4.3anepxka B nepenaue nakera. Mcrounuku 3agepxex. CTaHAapTHBIA U yBETUUEHHBIN
MaKCHUMAaJIbHBIA pa3Mep nepeaaBaeMbix qanHbIX B cetr (MTU). Bausinue pa3mepa nakera Ha
nepegavy MoJae3HbIX JaHHbIX.

5.McTtounuku ommbOK Mpu nepeaayue AaHHbIX. MeXaHu3Mbl olpeiesieHus OIIMOO0K B repeiaye
naHHbIX. Ha kakux ypoBHsix creka TCP/IP ocymiecTBisieTcss KOHTPOJIb OMIMOOK?

6.1IpoBepka 1OCTYIHOCTH ceTeBOro y3ia. TpaccupoBka IP makeToB. [lakeTHbIe aHAIU3ATOPBI
tpaduka. Monutopunr cetu. OTCIeKMBaHUE TPOU3BOAUTEIILHOCTH CETH

7.ABTOMATH3aNA CETH ¢ TOMOIILI0 Ansible. ABToMaru3anus ceTy ¢ MOMOIb0 Salt
8.BBeneHue B HEMPEPHIBHYIO HHTETpalni0. HerpepbIBHAS HHTETPALNS TSI CETEBOU CPEIbI

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.Henocratku moxenu TCP/IP no cpaBaenuto ¢ moaens OSI
OTtBeTsI:

JlomKHBI OBITH TIEPEYHCIICHBI HE MEHEE JIbIyX OCHOBHBIX HenoctaTkoB Mojenu TCP/IP mo

cpaBHEHUIO ¢ Mojelbio OSI.
Bepusriit otBet: B mogenu TCP/IP otcycTByeT 4€TKOe 0azaenieHne Mex Iy Ciry:k0amu,
untepdeiicom u nporokonamu. Mozens TCP He sBisieTcs 00111ei U MI10X0 OMUCHIBAET
Ipyrue cTIKU mpoTokoioB. B momenu TCP/IP paznuymst MexXay ypOBHEM IEepeaadn
JTaHHBIX U (PU3UUECKUM YPOBHEM

2.Ilepeuncnure 6a30BbI€ CPEICTBA BUPTYAIU3ALMN KOMIIBIOTEPHBIX CETEH.
OTtBeTsI:

[lepeunicieHbl OCHOBHBIE TEXHOJIOTHH(OOHOBIICHHSI CHCTEMHBIX BBI30BOB sifjpa Linux), KOTOpbIe

MTO3BOJIMJIM CO3/1aBaTh BUPTYaJIbHbIE CETH
Bepusriii otBeT: mpocTpancTBo nMEH (Namespace) MexaHusM siipa Linux,
00ecreunBarOIIUN U30JISIIHIO MPOIIECCOB APYT OT Apyra. (MOJAepkKKa HECKOIBKHIX
JIEPEBHEB MPOLIECCOB, MOTHOCTHIO N30JIMPOBAHHBIX JIPYT OT APYra - CUCTEMHBIHN BHI30B
clone() ¢ gprarom CLONE NEWPID) ceteBbie npoctpanctBa uMEH (NET) — uzomnsims
CeTeM, BBIIETATh JIs1 U30JIMPOBAHHBIX MTPOLIECCOB COOCTBEHHBIE CETEBbIE HHTEP(ENCHI.
CeTteBble IPOCTPAHCTBA UMEH MOXKHO CO3/1aBaTh C MOMOIIbI0 CUCTEMHOT'O BbI30Ba clone()
¢ ¢nmarom CLONE NEWNET. MOUNT — u3osnsiiust (haiiioBOM CUCTEMBI, CO37aBaTh
MIOJTHOCTBIO HE3aBUCHUMBIE (ailyIoOBbIE CUCTEMBbI, ACCOLUUPYEMBIE C PAa3TUUYHBIMU
nporieccamu, cucteMHbIi Bb130B clone() ¢ piiarom CLONE _NEWNS

3.0OcHOBHBIE Pa3JINUU HUHCTPYMEHTAIBHBIX CPEACTB aBTOMATH3aLUU CETH
OTBeTHI:

ITepeunciieHbl OCHOBHBIE PA3JIMYUS PA3IMYHBIX CPENCTB U AaBTOMATU3alMU HACTPOUKHU

CETEBOro0 000PYIO0BaHUS
Bepublit oTBeT: 1) UCMONb30BaHUE ar€HTOB UM OTCYTCTBUE ar€HTOB — HEKOTOPHIM
MHCTPYMEHTAJIbHBIM CpeACTBaM TPeOyIOTCS areHThl (agents) — HeOOJbIIME (PparMeHThI
IIPOrpaMMHOT0 00ecreueHus], — BHIIOJIHIEMbIE Ha YIPABIIsIeMON CUCTEME UJIH YCTPOMCTBE.
B KoHTeKkcTe aBTOMATH3alMK CETH 3TO MOXET CTaTh MPOO- JIEMOH, TaK KaK He Kaxk/as
ceTeBasi OINEPaLMOHHAs CHCTEMa MOIEPKUBAET (PYHKIIMOHUPOBAHUE areHTOB HA CETEBOM
ycTporictBe. B Tex ciyuasx, koraa cereBast OC He moaiepKuBaeT cOOCTBEHHBIMHU
cpeAcTBaMu paboTy areHTa Ha YCTPOWCTBE, MHOTAA IPUMEHSIOTCS TOTIOJIHUTEIbHbIE
CHOCOOBI pelIeHust 3ToH MpolIeMbl B BUE MPOKCH-areHTa (proxy agent). O4eBUAHO, YTO
MHCTPYMEHTAJIBHBIM CPE/ICTBAM U3 MIPOTUBOIIOJIOKHON TPYIIIBI areHT He Tpedyercs,
MI03TOMY OHHM MOTYT OBbITh OoJiee yTOOHBIMH HHCTPYMEHTAMHU aBTOMAaTU3allUU CeTH; 2)
LEHTpAIN3alus WIN JELEHTpaNIn3aus — 1JI1 apXUTEKTYp, OCHOBAaHHBIX Ha
WCIIOJIb30BaHUHU areHTOB, YacTO TpeOyeTcs elle U HEeHTPaTU30BaHHbIN «TJIaBHBIN CEepBEp»
(master server). HekoTopble poIyKThl, HE UCIIOJIB3YIOLIUE ar€HTOB, TAKIKE PEATTU3YIOT
KOHUEMIUIO «IJIaBHOTO CEpBEpay», HO OOJLIIMHCTBO HHCTPYMEHTANIBHBIX CPEJCTB 0€3
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areHTOB UMEET JCLICHTPAIN30BAHHYIO CTPYKTYPY; 3) CIIELUAIN3UPOBAHHBINA TPOTOKOJ
WM CTaHJAPTHBIN MPOTOKOJ — HEKOTOPbIE HHCTPYMEHTANIbHBIE CPEICTBA UCIIOIB3YIOT
COOCTBEHHBIN CIEIUATM3UPOBAHHBINA POTOKOJI, YaIlle BCETO CBA3AHHBINA C apXUTEKTYpaMu
Ha OCHOBE areHToB. JIpyrue nHCTpyMEHTAIIbHbIE CPEICTBA B KAUECTBE TPAHCIIOPTHOTO
nporokosia npuMeHsoT SSH. C yueToM oBceMeCTHOr0 pacpoCTpaHEHUs! IPOTOKOIA
SSH Ha ceTeBbIX yCTPOMCTBAX MHCTPYMEHTAJIBHBIE CPEICTBA, UCOJb3ytomue SSH kak
TPAHCIIOPTHBIN MPOTOKOJI, BO3MOKHO, JIy4Ille TOAXOAAT AJI aBTOMAaTU3alUU ceTH; 4)
MpeIMETHO-OpUEeHTUPOBaHHBIH 361K (DSL) unu crannaptHeie popMaThl JAHHBIX U S3BIKU
o0111ero Ha3HAYSHHUSI — HEKOTOPBIE HHCTPYMEHTAJIbHBIE CPEACTBA HCIIOJIB3YIOT
COOCTBEHHBIN MTPEIMETHO-OPUEHTUPOBAHHBIN A3bIK. B M0100HOM Cilydae moyib30BaTean
JIOJDKHBI CO3/1aBaTh HA 3TOM S3BIKE COOTBETCTBYIOLIME (haiiinbl, oOpabaTriBaeMble
UHCTPYMEHTaIBHBIM cpeacTBOM. DSL — 3TO sI3bIK, CO3AaHHBIN JIsl pEIICHUS
OTIpeICTICHHBIX 3a7a4 (JIOCTHKEHUS ONPEACIICHHBIX IIeJiei) B KOHKPETHOM 00J1acTH (MiTn
JUISL KOHKPETHOTO HHCTPYMEHTAJILHOTO CpeicTBa). B opranusanusx, moka euie He
3HAKOMBIX C IIPEIaracMbIM IIPEIMETHO-OPUEHTUPOBAHHBIM SI3bIKOM, MOT'YT BO3HUKATh
JIOTIOJTHUTENbHBIE 3aTPYAHEHHUS (0OABISETCS JTUIIHAS «KpUBas 00yueHus»). Jpyrue
HMHCTPYMEHTAJIbHBIE CPEICTBA UCIIOIB3YIOT Y AML, KOTOpBI B TaHHOM KOHTEKCTE
CUMUTAETCS] YHUBEPCAIBHBIM CTaHJAPTHBIM A3bIKOM. HarmomMHuM, uTo 51361k YAML
OIPOOHO pacCMAaTPUBAIICS B IJIaBE 5; 5) S3BIK U1 CO3AAHUSI PACIIUPEHUA — OOIBIIUMHCTBO
13 BBIIICHA3BaHHBIX HHCTPYMEHTAIBHBIX CPEICTB aBTOMATHU3AINH MTOIePKUBACT
BO3MOXXHOCTb /100aBJICHUS WM pacIiupeHHs] PYHKIIMOHAIBHOCTH C UCIIOJIb30BaHUEM
CKPHUITOBOTO SI3bIKa BHICOKOTO YPOBHS. B HEKOTOPBIX HHCTPYMEHTAX B KAYECTBE SI3bIKA,
MO3BOJISIONIETO PACIIMPHUTH (QYHKIIMOHAIBHOCTH, BEIOpaH Ruby, apyrue npuMeHsoT
Python; 6) Mmomens «pushy», mogens «pull» unu Mmozens, yrnpasisemas COOBITUIMHU —
HEKOTOpbIE HHCTPYMEHTAJIbHBIE CpesicTBAa (OPMUPYIOT CBOM pabouuii Mpoliecc Ha OCHOBE
Mozenu «pushy», To ects uHGOpMaIUs B 0043aTETLHOM MOPSIJIKE MEepe1aeTcs
(«mpoTaNKuBaeTCs» — push) U3 eMHOTO IIEHTPA HA BCE YIPABIIIEMbIC YCTPOHCTBA WIIH
cHCTeMBl. J[pyrue HHCTpYMEHTBI HCIIOIB3YIOT MOJIeNb «pull», B COOTBETCTBUU C KOTOPOH
nH(popMalysg 0 KOHPUTypauy WM HHCTPYKIIUU OOBIYHO MEpEaeTCs 10 3alpocy
(«BeITATHBaETCS» — pull), yaie Bcero Ha OCHOBE HEKOTOPOW Pa3HOBUAHOCTU
IUTAaHUPYEMOTo pacnucanus. Kpome Toro, cynecTByroT MHCTPYMEHTBI, yIIpaBisieMble
COOBITHSIMH, KOTOPBIE BHIMOIHAIOT ONpeIeIeHHbIE IEHCTBHSI B OTBET HA BOZHUKHOBEHUE
KaKoro-I11M00 KOHKPETHOI'O COOBITHS WM MPU CpabaThIBAHUU TPUITEPA.

4.0630p nporpamMMHoro cpeacrsa Ansible
OTBeThI:

[Tepeuncienbl OCHOBHbIE OCOOEHHOCTH ITPOrpaMMHOTO cpesicTBa Ansible
BepHnbrlii oTBeT: Ansible — nMeeT 1eLeHTPATN30BaHHYIO0 ApXUTEKTYpY 0€3 NpUMEHEHUs
areHToB U Hucrnoib3yeT SSH kak 6a30BbIi TpaHCHOPTHBIHN MPoTOKOI. OOBIYHO paboTaeT Ha
ocHoBe Mojienu push, HO moxaepkuBaeT U Mozenb pull. UHCTpyMeHTanbHOE cpeicTBO
Ansible Hanucano Ha a3b1ke Python 1 ucnonb3yeT 3TOT A3bIK IS pacIMpeHHst
¢byHkuoHanbHOCTU. Ansible monnepkuBaeT padoTy ¢ nadbjoHaMu, HaMCAHHBIMU Ha
a3bike Jinja. MHCTpyMeHT Ansible n3HauanbHO MO3UIIMOHUPOBAJICS KaK CPEICTBO
OTIEpaTHUBHOTO BBIMIOJHEHHS CIEIIMaTIN3UPOBAHHBIX KOMaH/ Ha CEpBEpax, HO CO BpeMEHEM
Pa3BUIICS B MOLIIHOE CPEJICTBO OPKECTPOBKHU 3a/1a4 C UCIIOJIb30BAHUEM TaK Ha3bIBAEMbBIX
«KOMITJIEKTOB clieHapueB» (playbooks), KOTOpbie BBHIOIHSAIOT TUIIOBBIE 33/1a4H C
HEM3MEHHBIM pe3yIbTaTOM Ha IL1eJeBbIX cucTeMax. ClieHapHble KHUTH MOTYT OBITh
HAMMCaHbl HAa CTAaHIAPTHOM s3bike Y AML nnu Ha nuanekre a3bika YAML,
CrHelraTu3upoBaHHOM 1Jist Ansible;

5.0030p mporpaMmmHOTO cpeacTaa Salt
OtBeThI:

[Tepeuncienpl OCHOBHBIE OCOOEHHOCTH TPOTPAMMHOTO cpeicTBa Salt
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Bepwsrii otBet: Salt — o6agaer ruOkoit apXUTEKTYpOid, B KOTOPOI BO3MOXKHO KaK
UCIIOJIb30BaHNE ar€HTOB, TaK U OTKAa3 OT HUX. B BapuaHTe apXUTEKTyphI ¢ areHTamu Salt-
areHThl OOMEHMBAIOTCS MH(OpMAaIHei ¢ TIIaBHBIM cepBepoM Salt uepes mMHy cOOOIIeHHHA
(message bus). B BapuanTe apxuTekTypbl 0€3 areHTOB 0OMeH HH(popMaIrueil BeeTcs Ha
ocHoBe mpoTokoia SSH uiu ¢ moMoIbio APyrux OMOIMOTEK OT HE3aBUCUMBIX
npousBoauTeneit, Hanpumep NAPALM (Oyner paccMaTpuBaThCs HUXKE).
HuctpymenTansHOe cpeacTBo Salt Hanrcano Ha si3pike Python u ncnosnb3yer 3T0T 361K
JUTsl pacmiupeHus GyHKIHO- HanbHOCTH. [1o ymMo4anuto s3bIK Jinja obecrieunBaet
(GYHKIMOHATBHOCTH a0I0HOB. Salt mosBMIICS Kak MHCTPYMEHT ISl yJaIEHHOTO
yIpaBlIeHUs] CEPBEPOM U BO MHOT'OM MOX0 Ha Ansible, HO co BpeMeHeM BbIpOC B
HA/IKHOE M MOIITHOE CPEJICTBO YIpaBICHUS KOH(PUTypannel uepe3 MexaHnu3Mbl Salt
States, HanrcanHbie Ha s3bIke Y AML. V Salt ecTh 01Ha 0COOEHHOCTD — ATOT HHCTPYMEHT
TaKXKe SBISETCS TUIATGOPMON s peau3aliiy yIpaBiIsieMoil COOBITUSIMI aBTOMATU3AIUH,
a HE TOJIbKO CPEJICTBOM YIIpaBJieHUs o0IIel ceTeBoil koHpuryparueit

2. Komnerenuust/Muaukarop: N/1-2nk-1 JleMoHCTpUpYeT 3HAHNE TIEPCTIEKTUBHBIX TEXHOIOTHIA
OpraHMU3al1y U IPOEKTUPOBAHUS KOMIIBIOTEPHBIX CETEN

Bomnpocel, 3axanus
1. Kommyranus nakeroB ¢ oxxkujianueM. CepBUCHL, IPEAOCTABIIIEMbIE TPAHCIIOPTHOMY YPOBHIO.
Peanuzanus cepBuca 6€3 yCTaHOBIICHUS COCTUHEHUS.
2. TpancniopTHBIN cepBUC. Y CIIYTH, IPEIOCTABIsIEMbIE BEPXHUM YPOBHAM. TpaHcnopTHas
nojacuctema. bazoBbie onepanuu TpaHCIOPTHOTO cepBrca. DYHKIIMU TPAHCTIOPTHBIX
npoTtokosioB. Koutpomns neperpysok. PazpaboTka HOBOro mpoTokosa TpaHCIOPTHOTO YPOBHS
3.3amuTa coequHeHunii. MexxcereBble 3kpaHbl. Tunel aBromarusanuu cetu. [lpukiagHsie
porpamMMHbIe HHTEp(EHCh

MatepuaJbl 1J151 IPOBEPKH OCTATOYHBIX 3HAHUM

1.®ynknun MexceTeBOro IKpaHa.
OTBeThI:

[Tepeuncienbl OCHOBHBIE (YHKIIMU MEXKCETEBOT0 SKpaHa
Bepnsiil otBeT: MexceTeBOM 3KpaH, 3aIUIIAIIINA Cpa3y MHOKECTBO y3JI0B BHYTPEHHEN
CeTH, MMPU3BaH PEIINUTh JIB€ OCHOBHBIE 33]]aul: — OTPAaHUYEHHE I0CTYIa BHEIIHUX (IO
OTHOIIECHHUIO K 3allIMIIaeMON CETH) MOJIb30BaTEIeH K BHYTPEHHUM pecypcam
KOPIIOPAaTUBHOM CETH; — pa3rpaHUYEHUE JIOCTYIIA MOJIb30BaTeNe! 3aIINIaeMON CEeTH K
BHEUIHUM pecypcam; — punbpTpanus Tpaduka (PunbTpanus HTHPOPMAIMOHHBIX TOTOKOB
COCTOUT B UX BBIOOPOYHOM IIPOMYCKAHUU Yepe3 IKPaH, BO3MOXKHO, C BBIITOJTHEHUEM
HEKOTOpBIX Ipeodpa3zoBanuii. GuibTpalus ocylecTBIseTCs Ha OCHOBE Habopa
IPEBAPUTENILHO 3arpy>KEHHBIX B 9KPaH MPaBUJI, COOTBETCTBYIOLIUX IPUHATON MOJTUTUKE
0€30MMacHOCTH); — BBINIOJIHEHUE (YHKIMH nocpeqanuectsa (OyHKIMM TOCpEAHUYECTBA
firewall BBIIOIHSIET C MOMOIIBIO CIIEIUATIBHBIX TPOrPaMM, Ha3bIBAEMBIX SKPAaHUPYIOLIUMH
areHTaMu WId porpaMMaMu—TocpeIHuKaMy. JlaHHbIE TPOTrpaMMBbl SBJISIOTCS
PE3UACHTHBIMH U 3alIPELIaloT HEMOCPEACTBEHHYIO Mepeauy MakeToB COOOIICHUNH MEXTY
BHEIIHEHN U BHYTPEHHEH CEThIO).

2.IIpo6aembr TCP
OtBerTsI:

[Tepeuncnensl ocHOBHBIE Mpo0ieMbl mpoTokoia TCP, koTopslie mpuBenu K pa3paboTke

nporokona QUIC
Bepwsrii otBer: TCP (Transmission Control Protocol — mpotokon ynpasnenus
nepeiayeii) B IEpBYIO OUepeib ABIISETCS MPOTOKOJIOM OPUEHTUPOBAHHBIM Ha YCTaHOBKY
JIoruyecKoro kaHana cBsizu. [IpoGnemsr mpousBoautensHoctd TCP aBnsiercs camoit
nonyJsspHOi TemMoit y yuéHbix. TCP He moaxoauT GOBIIOTO KOTMYeCTBa HAOUPAIOIINX
MOMYJSIPHOCTH npuiioxeHuit, Hanpumep, [oT (Internet of Things), IloT (Industrial Internet
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of Things). Tpaduk TakuxX TPUIOKEHUH OOBIYHO UMEET MATYIO IPOIOJIKUTEIBHOCTD
KU3HU U UCTIONB3YETCs JJIs MOCNIE0BATEIbHON Mepejaud HeOOIbIINX OJIOKOB TaHHBIX.
JU1g TakuX NPUIIOKEHUM YCTAaHOBIECHUE COEAMHEHNS KKl pa3 pu 0OMEHE TaHHBIMU
MIPUBOJUTH K 3HAUUTEIILHOM 3aJ€PKKE, T. K. 33J€pKKa YCTaHOBKH coenHeHus uepe3 TCP
tpebyer 2 RTT. B ciyyae ucronp30oBaHusl MEXaHU3MOB IIHM(DPOBAHUS COSAMHCHUS TaHHAS
3agepkka yBenuuupaetcs 110 3-4 RTT. Cetu, KoTopbie HE SIBIAIOTCA HaAEKHBIMU IO CBOCH
NpUPO/Ie, HAIpUMep, OECIIPOBOAHBIE KaHAJBI CBSI3U MPUBOIAT K TOMY, YTO MOAKIIOUEHHE K
CETH MOXET MPEPHIBATHCS, YTO MOTPEOYyET MOBTOPHON YCTAHOBKE COEAMHEHHMS JIJISl BCEX
npuiokeHnid. OcHoBHble po0aemsl TCP: - Murpauust noTokos - MHOXECTBO
coeuHeHM Kk ogqHOMY cepBepy (HekoTopblie npuioxeHus, 0COOEHHO BEO-TIPUIIOKEHUH,
TpeOyroT ycTaHoBKU Heckonbkux TCP coemunenwmii 1o cepepa (mepenayda
KapTUHOK/(aioB, 3arpy3ka ckpuntoB, html-crpanun = otaenbras ceccust TCP)) -
[TonyoTkpeiThie coequHenus - [IpoOiiema GioknpoBku Havana ouepeaun Head-of-Line
Blocking (HOL) C y4€Tom nepeyncieHHbIx Ipo0ieM BhIlie TpedyeTcs pa3padoTka
HOBOT'0 TPAaHCIIOPTHOI'O IIPOTOKOJIA, KOTOPBIH I103BOJIMT JIUKBUIUPOBATH IIEPEUUCICHHBIE
orpanndyenust TCP. Onnum u3 takux npotokonos crain QUIC skcnepuMeHTanbHbIN
MHTEPHET-TIPOTOKOJI, pazpaboranubiii Google B konne 2012 roxa. B urone 2015 rona,
yepHoBuk cnenudukanuu QUIC npeanoxen IETF nnst crangapruzanuu. B 2016 roxy
ObLTa OCHOBaHA paboyas rpyIa 3aHUMAOIIAsICs JaHHBIM ITPOTOKOJIOM. B okTsa6pe 2018
paboune rpynnsl HTTP/3 u QUIC onpenenunu ocHoBHyto niepenauy HTTP/3 ¢
ucnons3zoBanuem npotokosia QUIC. B mas 2021 IETF crangaptusuposaia QUIC u
Beinyctuiia RFC 9000, nononuutensao RFC 8999, RFC 9001 u RFC 9002.

3.IIpumep pa3padoTku Moay.Js 1Jsi KOHTpoJiepa POX st 6;10kupoBKkH Tpadguka

MekK/1y KOMIIBIOTEPAMH B IPOrPaMMHO-ONIpeae/IsieMoii ceTu
OTBeTHI:

[TpuBenén npumep 6I10KUPOBKH Tpaduka Mex 1y kommbioTepa B SDN ¢ ncnonb3oBaHueM

koHTposiepa POX
Bepusriit otet: 115 pa3paboTku mporpaMmsl MexkceTeBoro skpana it SDN cetu
Tpedyercst 1o0aBuTh nporpammy firewall.py. [{nst aToro Tpedyercs 106aBUTH Ki1ace
SDNFirewall, ncrionb3ys KOTOpbIi OCYIIECTBIISIETCS MPOBEPKA IOTOKOB TpaduKa 1
Moaudukarms tadiuibl motokoB. class SDNFirewall (EventMixin): def init  (self):
self.listenTo(core.openflow) def handle_ConnectionUp (self, event): for rule in rules:
block = of.ofp_match() block.dl_src = EthAddr(rule[0]) block.dl_dst = EthAddr(rule[1])
flow_mod = of.ofp_flow_mod() flow_mod.match = block
event.connection.send(flow_mod) def launch (): core.registerNew(SDNFirewall)
@ynkius _handle ConnectionUp 3amyckaeTcst KakIbli pa3, KOT/Aa XOCT OTIIPABIISAET MMaKeT
yepe3 koMMmyTtarop. [IporcxoauT ureparus yepes Cnucok npasuil. B ciydae coBnanenus
connection.send(flow_mod) - cozgaércs nmpasuio 610kupoBku. Humke npuBenena
nporpaMma JJisi 6JIOKHpOBKH Tpaduka ncnosb3ys npasuio no MAC aapecam
KOMIIbIOTEpOB: from pox.core import core import pox.openflow.libopenflow 01 as of from
pox.lib.revent import * from pox.lib.addresses import EthAddr rules =
[['00:00:00:00:00:01','00:00:00:00:00:02,['00:00:00:00:00:02','00:00:00:00:00:04'1,['00:00
:00:00:00:08','00:00:00:00:00:037,['00:00:00:00:00:07','00:00:00:00:00:0217] class
SDNFirewall (EventMixin): def __init__ (self): self.listenTo(core.openflow) def
_handle_ConnectionUp (self, event): for rule in rules: block = of.ofp_match()
block.dl_src = EthAddr(rule[0]) block.dl_dst = EthAddr(rule[1]) flow_mod =
of.ofp_flow_mod() flow_mod.match = block event.connection.send(flow_mod) def
launch (): core.registerNew(SDNFirewall)
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3. Komnerennusa/Muaankarop: UJ1-3nk-1 OcymiecTBiseT NpoeKTUPOBAHUE U ONITUMU3ALIUIO
KOMIBIOTEPHBIX CETEH Pa3IMyHON CTENEHU CIOKHOCTH

Bomnpocel, 3axaHus
1.CpaBHEeHUE IEUTOrPAaMMHBIX CETEH M CETEH ¢ BUPTYyalIbHBIMU KaHajlaMU CBsI3U CpaBHEHUE
CeaHCoBOM Mapupyrusauuy u [P mapmpyrusanuu.
2.Kak ocy1ecTBisieTcst KOHTPOJIb OIMOOK nepenadn. BinsHue MexaHn3MOoB OIpeiesIeHHs]
OmMOOK Ha pa3Mep MepeiaBaeMbIX JTaHHBIX.
3.IIpyHIMIIBI ONTUMAIBHOCTH MAPIIPYTa. AJITOPUTM HaXO0XKICHUSA KpaT4anIIero MyTH.
AnropuT™m 3anuBKU. MapipyTu3anus o BeKTopy pacctosiauii. [Ipobnema cuéra 1o
O6eckoHeuHOCTH. MapipyTu3anus 10 COCTOSHUIO KaHalla
4.0cHoBBI BUpTyanu3auuu. Bupryanuszanus cereBbix ¢pyHkuuid. [IporpammHo-onpenenesmoie
CEeTH

Marepuajbl A1 IPOBEPKH OCTATOYHBIX 3HAHUH

1.YT1o0 Takoe mporpaMMHo-onpeaessieMas ceTb?
OTBeTHI:

[Tepeunciensl 0cOOEHHOCTH MPOTPAMMHO-OIIPEIESIEMBIX CETEH.
Bepuriit orBeT: SDN (mmporpammHo-oripesesnsemas CeTh) - 3TO MOIX0]1 OpTraHU3aIH CETH,
IIPH KOTOPOM YPOBEHb YIPABIEHUS CEThIO peanu3yloTcs mporpaMMHo. OCHOBHBIE
ocobennoctu SDN: 1) Pa3znenenue cetr Ha MI0CKOCTh KOHTPOJIs (control plane) u
IJIOCKOCTH JaHHBIX (data plane) 2) LleHTpaan30BaHHBI KOHTPOJIIEP MPEIOCTABIISFOITHI
nHpopmanmto 000 Beelt cetn 3) Bupryanusanus ceteBbix GyHKINHN, 3aMEHA
CHEIHATM3UPOBAHHOIO alllapaTHOrO 00eCIeYeHUs - MPOrPaMMHBIM 00ECTIEUEHUEM C
OTKpBITON apxuTekTypoil 4) OTKpbIThIN HHTEp(Elic B3auMoaelictBusa S) [Ipenocrasnenue
abCTpakIMu CeTH Mepeadn JaHHBIX AT TPUI0KEHUN

2.Ilpumep MoaupUKAIMHA AJTOPUTMA MOMCKA KpaTYyailiero nyTyu B NporpaMMHoO-

onpeessieMoi ceTu.
OTBeTHI:

[TpuBenen npumMep GyHKIMM MOKUCKA KpaTyaiiero myTu ajs koutpossepa POX
Bepnpsiii otBeT: B konTposiepe POX nis moucka KpaTyaiiiero myTyu UCHOIb3yeTCs
anroput™m Onoiiga-Yopiuenna, mpeacraBieHHbIi B Monyne forwarding.12 learning sws =
switches.values() path_map.clear() for k in sws: for j,port in adjacency[k].iteritems(): if
port is None: continue path_map[k][j] = (1,None) path_map[k][k] = (0,None) for Kk in
sws: foriinsws: forjinsws: if path_mapl[i][k][0] is not None: if path_map[k][j][0] is
not None: ikj_dist = path_map[i][k][0]+path_map[K][j][0] if path_map[i][j][O] is None or
ikj_dist < path_map[i][j][0]: #i->k ->j # nyume, uem cymiectBytoumii path map[i][j] =
(ikj_dist, k)

4. Komnerenuusa/Unaukarop: M/1-4nx-1 OcymecTtsiser pa3paboTKy annapaTHbIX U
IIPOrPaMMHBIX CPEJCTB CETEBOIO HA3HAYEHUS B COOTBETCTBUM C TEXHUYECKUM 3aJaHUEM

Bonpocsl, 3aganus
1.Ha3znauenue u pyHKIMHU CeTEBOro cumyssaTopa ns-3. O630p cumysnsaropa ns-3. Coopka,
YCTaHOBKA U 3aITyCK SKCIEPHUMEHTA.
2.IToxxomp! OOpHOBI C Meperpy3KamMmu ceTei nepeaadu JaHHbIX. MappyTH3aIus ¢ y4eToM
coctosiHus Tpaduka. YnpasieHnue noctynom. Perynuposanue tpaduka. Caepusatoniye
nakeTsl. SIBHOe yBegomiieHue o neperpyske. CiydaiiHoe panHee ooHapyxeHnue. CoOpoc
Harpy3KH
3.ITpu4unrHbI CHUKEHUS IPOU3BOJUTEIBHOCTU. MI3MepeHre Mpon3BOIUTENIEHOCTH CETH
nepeaayn JaHHbIX. M3MepeHre mpon3BONTEIIEHOCTH CETH Tepelavun JaHHBIX
4.Cepsepusie (epmbl. Be6-nnpokcu. CeTn 10cTaBKHU KOHTEHTA
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5. TpeboBanus obecnieueHus KauecTBa o0cmyxuBanusi. HTerpagbHoe 00CIyKUBaHUE
tpaduka. JuddepernupoBannoe odbcmyxuBaHue Tpapuka

MarepuaJbl 1J151 IPOBEPKH OCTATOYHBIX 3HAHUM

1.Haznauenue u 0cOOEHHOCTU CUMYJISATOpA NsS-3
OTBeTHI:

OrnucaHo Ha3HaYeHHE CUMYJIIATOPA Ns-3, IEPEeYUCIICHbl OCHOBHBIE OCOOCHHOCTH.
Bepusiii otBeT: CUMYIATOP NS-3 — 3TO CUMYJIISTOP CETH C AUCKPETHBIMU COOBITHUSIMH,
MpeHa3HaYeHHBIN, TTIaBHBIM 00pa3oM, JIsl UCCIIeI0BAaHUM U UCIIOJIb30BAHUS B
o0pa3oBaTenbHBIX 1eNsX. ns-3 [IporpaMMHbBIH KOMIUIEKC ns-3 — 3T0 HA0Op COBMECTHO
pabotatonux 6ubanoTek Ha si3bike C++ 1715 IPOBEACHUSI UMUTALIMOHHBIX SKCIIEPUMEHTOB
ceTeil nepenayn JaHHbIX. [[porpaMMHBINA KOMIUIEKC ns-3 00ecIeunBaeT HU3KU YPOBEHB
abcTpakiuu, MO3BOJISIONINI 00eCIeYuTh COOTBETCTBHE ITPOTrPAMMHBIX KOMIIOHEHTOB
peaJIbHbIM KOMIIOHEHTaM CeTel Iiepejaun JaHHbIX, a TAKKE BKIIOYAET CI0KHBIE MOJIENH
KOMITOHEHTOB BbICOKOW TOYHOCTH JJISl CETEH Mepeiadn JaHHBIX. NS-3 COACPKUT MOJENN
AJIEMEHTOB CETH MAKETHOM Mepeadu TaHHBIX, pa3paboTKa MporpamMm Uit UMUTAMOHHBIX
SKCIIEPUMEHTOB. [[puunHamMu UCTIONB30BaTh NS-3 MOTYT OBITh CUTYallMH KOT/1a TpeOyeTcs,
IIPOBECTHU UCCIIEJIOBAHUE KOTOPOE TPYAHO MIJIM HEBO3MOXKHO BBINOIHATH HAa PEAIbHOM
CUCTEME, BO3MOKHOCTh U3y4YaTh MOBEJEHUE CUCTEMBI B CTPOT'0 KOHTPOJIUPYEMOH cpefie,
BOCIPOU3BOJMMON CpeJie, a TAKXKE Y3HATh O TOM, Kak paboTaroT CETH.

2.i3mMepeHHe NPOM3BOANTEILHOCTH CETH Mepeiayl JaHHBIX.
OTBeTHI:

[TepeuncieHbl OCHOBHBIE OIIUOKHU MPU U3MEPEHHUH MTPOU3BOIUTEIILHOCTH CETH TIepeadn

JAHHBIX
Bepnpiii otBeT: YOeaurtech, 4To BhIOOpKA JOocTaTOuHO Benuka He cnemyer
OTrPaHUYMBATHCS €IMHCTBEHHBIM U3MEPEHUEM KaKOr0-HUOYb MapaMeTpa — HalpuMep,
BpEMEHH, HEOOXO0IMMOTO JIJIs epeAadn 0JHOro cermeHTa. [loBTopuTe usmepenue,
CKa)keM, MAJUTMOH Pa3 U BBIYUCIUTE cpeaHee 3HaueHne. HauanbHbie 3¢ (hekTol, Hanpumep
cUTyanuu, korja nocie nepuojaa oeszneictus 802.16 NIC unu kabenbHBINA MOIEM
MI0JIy4aeT 3ape3epPBUPOBAHHYIO MPOIYCKHYIO CIIOCOOHOCTh, MOTYT 3aMEJIUTh OTIIPaBKY
NIEPBOT0 CErMEHTA, a IOMEIIIEHUE €r0 B 04Yepe/ib YBEIUUUT pazopoc 3HaueHui. Yem
00Jb111e OYJEeT BIOOPKA, TEM BBIIIE OKAXKETCSI TOYHOCTh OLIEHKH CPEIHEr0 3HAYSHUS U €r0
CPEAHEKBAIPATUYHOTO OTKIOHEHHUS. [IorpemHocTs MOXKET ObITh BHIYMCIIEHA PU IIOMOLIH
CTaHIAPTHHIX POPMYJI CTATUCTUKHU. Y O€TUTECH, YTO BEIOOPKA SBIISICTCS
penpe3eHTaTuBHON B nneane, cienyer MOBTOPUTH BCIO MOCIEN0BATEIBHOCTD MIJIJIMOHA
M3MEpEeHUll mapaMeTpoB B PA3IMYHOE BPEMS CYTOK U B pa3HbI€ IHU HEAENIH, YTOOBI
3aMETUTh BIUSHUE Pa3INYHOMN 3arpyKEHHOCTH CUCTEMBI HAa U3MEPAEMBIE IMapamMeTpsl. Tak,
U3MEpEeHUe NMeperpy3Ku Bpsi JIU MPUHECET M0JIb3Y, €CIIN ATH U3MEPEHUS IPOU3BOUTD,
KOI'Zla Ieperpy3ku HeT. MHoraa pe3ynbraTel MOTYT ITOKa3aThCsl HA IEPBBIN B3I
CTpaHHBIMH, KaK, Hal[pUMep, HaJIM4KMe cepbe3HbIX 3aTopoB B cetu B 10, 11, 13 u 14 vacos,
HO UX OTCYTCTBHE B IOJIJICHb (KOT/a BCe MOJIb30BaTenu obenaiot). B ciyuae
OecIpOBOIHBIX CETE MECTOIOJIOKEHHE UTPAET BAXKHYIO POJIb M3-3a PACIIPOCTPAHEHUS
curHazna. /laxxe ecnu y3en, Ha KOTOPOM BBIIIOJIHSIOTCS U3MEPEHMSI, HAXOJUTCS PAIOM C
0ecrpOBOHBIM KIIMEHTOM, OH MOXKET HE BU/IETh HEKOTOPBIX MaKETOB, JOCTYITHBIX
KJIMEHTY, U3-3a PA3IMUUi B UCIIOIb3YyEMbIX aHTEHHaX. M3Mepenus syuiiie NpoBOUTh HA
xocTe 6ecrpoBoHOro KimeHTa. Eciy 3To HeBO3MOXKHO, HEOOX0AUMO BBIOPATh HECKOJIBKO
MYHKTOB HAOJIIOJICHUSI ¥ TAKMM 00pa30oM MOJIy4uTh Oosiee nmonHyo kapTuHy (Mahajan u
ap., 2006). KbsmmmpoBaHue MOXKET CHIILHO UCKa3UTh Balllk u3MepeHus Eciu mpoTokos
HCIOJIB3YIOT MEXAHU3MBI KOUIMPOBAHUS, MHOTOKPAaTHOE TIOBTOPEHUE U3MEPEHNN MOKET
JaTh HEOXKMJIaHHBIE pe3ynbTaThl. K mpuMepy, oOpailieHue K BeO-CTpaHulle UK IPOCMOTP
umeHr DNS (uto6s! HaliTi [P-anpec) MOXKeT B MepBbIi pa3 BHIMOIHATHCS Yepe3 CeTh, a
3aTeM IyTeM oOpallleHus K K31y, IPU KOTOPOM, €CTECTBEHHO, IEPECHUIKH MaKETOB HE
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MPOUCXOUT. Pe3ynpTaThl TAKUX U3MEPEHUN OYIyT aOCOMIOTHO OECIIONE3HBIMH (€CTH
TOJIKO BBl HE XOTUTE U3MEPUTDH MPOU3BOIUTENLHOCTD K3111a). bydepupoBanue nakeTos
MOJKET IPOU3BOIUTH aHATOTUYHEIN 3 dexT. Oxna monynspaas TCP/IP-nporpamma
M3MEpEeHUs MPOU3BOAUTEIBLHOCTH CIIaBUIIACh TEM, YTO coobiana, uro npotokoia UDP
MO’KET JOCTUYb ITPOU3BOIUTEIBHOCTH, 3HAUNTEIBHO IIPEBBIIAIOIIEH MAaKCUMaIbHO
JOTYCTUMYIO ISl TaHHOU (pu3nueckoi muHuM. Kak 310 mpoucxoauino? ObparieHue K
UDP 006b19HO BO3BpaIaeT yrpaBieHHEe Cpa3y, KaK TOJIBKO COOOIMICHHE MPUHIMACTCS
SJIPOM CUCTEMBI U 100aBIIeTcs B ouepeib Ha nepeaauy. [Ipu nocrarounom pasmepe
Oydepa Bpems BemonaHeHus 1000 ob6pamennii k UDP He o3Havaer, 4To 3a 3TO BpeMsi Bce
NaHHbIE ObUIH MIepe/laHbl B TMHUIO. bosbias yacTh UX Bee ellle HaxoauTes B Oydepe sapa.
Crenyet ObITh aOCOJIFOTHO YBEPEHHBIM B TOM, YTO BBl IOHUMAETE, KAK MPOUCXOIUT
K3IIUpoBaHue U Oydepusanus JaHHBIX. Y OeIuTech, YTO BO BpeMs BaIlIUX TECTOB HE
IIPOUCXOJUT HUYETO HEOXKHUIAHHOTO Eciu B TO BpeMs, KOT1a Bbl IPOU3BOIUTE
TECTUPOBAHUE CETH, KAKOW-HUOYAb HCCIIEI0BATENb PEIIUT YCTPOUTDH B CETH
BUJICOKOH(EPEHIINIO, PE3YJIbTATHl MOT'YT OTJIMYATHCS OT PE3yJbTaTOB, IOJIyYCHHBIX B
OOBIUHBIN NIeHb. JIyuIie Bcero 3amyckarh TECThl Ha MYCTOW CUCTEME, CO3/1aBasi BCIO
Harpys3Kky camMomy. XOTsl 4 B 3TOM CJIy4ae MOXKHO OIIMOUTHCS. Bbl MoXeTe npeanoiarats,
YTO HUKTO HE IMOJIb3YETCs CEThIO B 3 4aca HOYHM, HO MOKET OKa3aThCsl, YTO UMEHHO B 3TO
BpeMs porpamMma aBTOMaTH4YECKOr0 PE3EPBHOIO KOMMPOBAHNS HAUMHAET CBOIO padoOTy 10
apXUBaIlMU BCEX KECTKUX TUCKOB HA MarHUTHYIO JeHTy. Kpome Toro, MMeHHO B 3TO
BpEMS ITOJIb30BATENM, HAXOASIIIUECS B IPYTOi BPEMEHHOM 30HE HA JPYroil CTOPOHE
3eMHOTO Il1apa, MOT'YT CO3/1aBaTh JOBOJBHO CHIIbHBIN TpaduK, IpOoCcMaTpUBas Balllu
3aMeyvaTesbHbIe BeO-cTpaHuipl. OcoOble TPYIHOCTH BOSHUKAIOT ¢ O€CIIPOBOTHBIMHU
CEeTSIMH, TaK KaK B 3TOM Cllydae 4acTo ObIBAaCT TPYIHO OTAEIUTH CUTHAJ OT MOMEX,
TFeHEpUPYEMBIX PA3JIMYHBIMU UCTOYHUKAMU. J{axe eciau psoM HET APyroil akTUBHOU
0ecrpOBOHOM CETH, TOMEXU MOTYT BOZHUKHYTh OT TOT0, YTO KTO-TO IPOCTO HAYHET
TOTOBUTH MOIIKOPH B MUKPOBOJIHOBOM I€4H, U IPOou3BOAUTENbHOCTh 802.11 cHU3UTCSL.
ITosToMy pexoMeHayeTC sl CIeTUTh 3a 00IIel aKTUBHOCTBIO CETH, YTOOBI 110 KpaifHel Mepe
3HATh O BOSHUKHOBEHUM HENPEJBUECHHBIX cuTyanuil. Mcnomnb3ys yacel ¢ rpy0oit
IKanoi, OynpTe BHUMaTenbHbl KOMIbIOTEpHBIE Yachl paboTaoT, JOOABIS €IUHUIY K
HEKOeMY CUETUHKY Yepe3 paBHbIE HHTEpBajbl BpeMeHHU. Hanpumep, MIIIITUCEKYH THBIH
TaliMep yBEIMUYMBAET HAa €IMHUIYy 3HaUCHHE cueTunka pas B 1 mc. [IpumeHnenne takoro
TaiiMepa JUIsl U3MEepPEeHus JJIMTEIbHOCTH COOBITHUS, 3aHUMAIOIIET0 MeHee 1 Mc, BO3MOKHO,
HO TpeOyeT ocTOpoXKHOCTH. KOHEYHO, HEKOTOPbIE KOMIIBIOTEPHI UCTIOIB3YIOT OoJee
TOYHBIC YaChl, HO KaKUM ObI HU OBLI IIar TaiitMepa, BCerjia HauaeTcsi COOBITHE, KOTOPOE
IIPOUCXOJUT 3a MEHbIIEE BpeMs. TakkKe CTOUT IOMHUTB, UTO TOUHOCTh YaCOB HE BCErza
COBIIAJIa€T C TOYHOCTHIO BO3BpaIllaeMoro UMy 3HaueHus. Hanpumep, 4Todbl H13MEpUTDH
BpeMsl, He0OX0IMMOe ISl epeiauM OJTHOTO CETMEHTa, CIIEAYEeT CUMTHIBATh OKa3aHUs
CUCTEMHBIX 4acoB (CKa)XeM, B MUJUIUCEKYHaxX ) MPU BXOJIE U BBIXOJIE U3 MPOTrpaMMBbl
TpaHcnopTHOro ypoBHs. Eciiu Bpemsi, TpeOyemoe Jutst epeauyu OJHOI0 CErMEHTa, PaBHO
300 mkc, To m3MepsieMas BelnurHa Oynet paBHa oo 0, mu6o 1 Mc, uro HeBepHO. TeM He
MEHEE €CIIM IOBTOPUTH N3MEPEHUS MUJIJIMOH Pa3, CJI0XKUTh BCE 3HAUEHUS U Pa3/ieiIUTh Ha
MUJUIMOH, TO MOJYYEHHOE CpeHee 3HaueHue OyAeT OTINYaThCsi OT HCTUHHOTO 3HAYEHUS
MeHee ueM Ha 1 Mkc. BynpTe 0cTOpOKHBI C IKCTpanoJsALued pe3ynbTaToB
[Ipenmonoxum, Bl UTO-HUOYIb U3MeEpsieTe (HapUMep, BpeMsl OTBETa yIaJIEHHOTO X0CTa),
Mozenupys Harpy3ky cetu ot 0 (mpoctoif) 10 0,4 (40 % MakcuMaabHOM MPOMTYCKHOM
cocobnocTH). [lycts Bpems orBera npu otnpaBke VolP-nakera no cetu 802.11 Oyner
TaKMM, KaK MTOKa3aHO KUPHOU JIMHUEH Ha pucyHke MoxeT oka3aTbcs COOJIa3HUTEIbHBIM
JUHEIHO HKCTPANOIUPOBATh MOIYYEHHYIO KpUBYIO (MMyHKTUD). OHAKO B
JeMCTBUTENILHOCTH MHOTHE MTapaMeTphbl B TEOPHHM MAacCCOBOTO 0OCITY)KMBaHUS COIEPKAT B
kauecTBe coMHOxuTens 1/(1 — p), rae p — Harpyska, Io3TOMY UCTUHHAs KpUBast
3aBUCUMOCTH OyJeT 0oJbIle MOXOAUTH Ha runep0oiTy, HOKa3aHHYIO IITPUXOBOM JIMHUEH,
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0COOCHHO TpU OOMBIION Harpy3ke. Takum 0Opazom, cieayeT oOpaniaTh BHUMaHHUE Ha
BIIUSIHUE KOHKYPEHIIMH, KOTOPOE YCHIIMBAETCS IPU OOJIBIION HArpys3Ke.

3.IIpuMep o eHKH MPOU3BOAUTEIbLHOCTH 0€CIIPOBOIHOI JIOKATbHOMH BHIYNCIUTENbHOM

ceTH B ns-3
OTBeTHI:

Ornucan npoiiecc UCIOIB30BaHUs TPOrPAMMHOTO CPEICTBA NS-3 U MPOrPaMMBI

MCCJIE0BATEIBCKOTO CTEH 1A AJIsl UCCIeIoBaHUsI ITpousBoauTesbHOCTH BJIBC
Bepupsiii otBet: MccnenoBaTenbckuii CTeH ] MPEACTaBIeH CIEAYIOIMMU IporpaMMaMu Ha
si3bike C++: » wifi-research.cC — B 1aHHO# TporpaMMme COAEPKATCs MOAPOOHbBIE
HaCTPOMKHU BCeX HEOOXOMUMBIX MOJYJICH cocTaBistomux koprnopatuBayto BJIBC. « wifi-
research-server.cc u wifi-research-client.cc — mporpaMmsl /ij1st reHepaiu Tpaduka c
3aJlaHHBIMU [TapaMeTpaMu U pacrpesiesieHueM, B KaueCTBE TPAHCIIOPTHOTO MPOTOKOJIa
ucrnoine3yercs nporokoi UDP. e wifi-research-stats.cc — mporpamma Jyisi BBIMHCICHUSI
BpPEMEHH JIOCTaBKU MakeTa Tpaduka. Mojaenb COAEp>KUT CIEAYIONIUE Y3IIbl: TOUKY
nocryna AP; k (k= 1, K-1) 6ectipoBoanbix cranuuii STA; CepBep (KOPIOpaTHBHBIC U/HITH
WuTepHeT MynbTUMEANIHBIE pecypChl (PUI0KEHUS)); KOMMYTAlIMOHHAs cpefia
KOPIIOPAaTHBHOM CETH CO CKOPOCTBIO Mepeauu JanHbIX He Menee 1 1'6/c, mpencraBnenHas
kak Kommyratop. Touka nocryna AP u GecipoBoanbie cranuuu STA coeuHEeHbI
6ecnipoBoabIM KaHasioM cBsizu (BKC) cranmapra IEEE 802.11 u o6pasyrot
uHppacTpyKTypHBIN 0a30BbI HAOOP 0OcmykuBanus iBSS. [[ns uccnenoBanus 3agaHHON
BJIBC tpebyercs onpenenuTs psij mapaMeTpoB B COOTBETCTBUU C 33JJaHMEM BapuaHTa U
M3MEHUTh UCXOAHYIO TporpamMmy-ipumep: * dotl1BeaconPeriod; ¢ dotl IDTIMPeriod;
dotl 1MediumOccupancyLimit; ¢ dotl 1CFPPeriod; * hw_mode; * basic rates; * K; *Q,
» Ak; e 1b; Jlns 3amycka sKCriepuMeHTa ¢ BappupyeMbiMu mapamerpamu: K, Ak,
HeoOXxoauMa cieayromas komana: ./waf --run "wifi-research —N=< K-1 > --lambda=<
Ak > > DCF-< Ak >-< K >.txt; DKCIIEpUMEHT JeJIaeTCs I HECKOIbKHX TOUCK
BapbHpYyeMOro napamerpa. B pe3ynbraTe mosryueHHbIC 3HAUCHHS TAPAMETPOB:
Throughput - uaTeHCHBHOCTD H0cTaBKU Tpaduka TotalPackets - KOMHYECTBO YCIEIITHO
nepenaHHbIX nakeToB LostPackets - KOIM4ecTBO MOTEPSIHHBIX TAKETOB

II. Onucanue wikanvt oueHuganus

Ouyenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax.: 90
Onucanue xapakmepucmuxu evinoinenus 3nanus: CTyaeHt orBeTui Ha 90% BOIpoCoB.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evinonnenus snanusa: CtyneHt oreTui Ha 80% BOIIPOCOB.

Oyenka: 3
Huoicnuii nopoe evinonnenust 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu evinonnenust 3uanus: CtyaeHt orBeti Ha 70% BOMPOCOB.

1I1. Ilpaguna évicmaenenun umo20680i OUeHKU no Kypcy

Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «M3OW» Ha oCHOBaHUU CEMECTPOBOM U SK3aMEHALIMOHHON COCTaBIISIOIINX
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